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Abtech OARS Oil Skimmer 0

Abtech Ultra Urban Catch Basin Insert 5 5

CDS Gross Pollutant Separators 1 3 3 1 4 1 1 14

Clean Screen Catch Basin Inserts 163 101 111 288 450 8 1121

Covered Material Bunkers 1 4 8 13

Covered Trash Bins 4 2 21 2 4 33

Dog Parks 1 1 2

Drain Pac Catch Basin Inserts 3 6 7 16

Enhanced Street Sweeping 1 1 1 1 4

Extra Trash Cans 5 11 2 66 4 4 5 97

Floating Trash Booms 3 3

Fossil Filter Catch Basin Inserts 1 191 3 2 15 3 5 1 15 15 15 7 4 277

Geo Block Porous Pavement 33 1 2 36

Grass Block Porous Pavement 2 2

Grass Pavers Porous Pavement 0

Gravel Pave Porous Pavement 0

HydroCartridge In-Line Filters 0

Infiltration Trenches 2 2 96 1 6 4 2 4 1 13 1 3 135

Restaurant Vent Traps 0

Stormceptor Gross Pollutant Separator 2 2

Automatic Retracting Screens(ARS) 40 211 10 261

Bioclean Catch Basin Inserts 16 16

BioClean Flume Filter 7 7

Biofiltration 1 9 10
Bioretention Facility - (planter box, vegetated swale/strip, detention basin, 
extended/dry retention basin, sedimentation basin)  1 1

Catch Basin Inserts (various) 5 1 6 2 14

Clarifier 2 2

Connector Pipe Screens (CPS) 655 40 312 865 1872

Construction Road Stabilization 11 11

ConTech ChamberMaxx 1 1

CUDO Stormwater Management System 1 1

Cultec Infiltration 1 1

Downspout Filters 2 14 16

Dry Well 1 1

Dust Control 1 1

Fiber Sediment Barriers 1 1

Filters 2 2

Filterra 10 10

Flow-thru Planter 1 5 12 18

French Drain 4 2 6

Full Capture Catch Basin Inserts 146 146

Infiltration Basin/Device/Facility 4 4

Infiltration Chamber 3 2 5

Kristar Flo Guard Inserts 1 1

Maxwell Plus Drainage System 1 1

Model PMIV20-20 Floguard Filter 1 1

Perforated Pipe 3 1 4

Number of BMPs Installed in 2010-2011
Los Angeles River Watershed Management Area

RB-AR44328



BMP Type

A
lh

am
br

a

A
rc

ad
ia

B
el

l

B
el

l G
ar

de
ns

B
ur

ba
nk

C
ity

 o
f L

os
 

A
ng

el
es

C
om

m
er

ce

C
om

pt
on

C
ud

ah
y

E
l M

on
te

G
le

nd
al

e

H
id

de
n 

H
ills

H
un

tin
gt

on
 

P
ar

k

C
ou

nt
y 

of
 L

os
 

A
ng

el
es

La
 C

an
ad

a 
Fl

in
tri

dg
e

Ly
nw

oo
d

M
ay

w
oo

d

M
on

ro
vi

a

M
on

te
be

llo

M
on

te
re

y 
P

ar
k

P
ar

am
ou

nt

P
as

ad
en

a

R
os

em
ea

d

S
an

 F
er

na
nd

o

S
an

 G
ab

rie
l

S
an

 M
ar

in
o

S
ie

rr
a 

M
ad

re

S
ig

na
l H

ill

S
ou

th
 E

l 
M

on
te

S
ou

th
 G

at
e

S
ou

th
 

P
as

ad
en

a

Te
m

pl
e 

C
ity

V
er

no
n

To
ta

l

Number of BMPs Installed in 2010-2011
Los Angeles River Watershed Management Area

Pervious/Porous Pavers 2 7 9

Protected Slopes 1 1

Rain Gardens 2 2

Retention Structure 1 1

Sand Bags Barriers 16236 16236

Signage & Stenciling 22 1 25 21 4 73

Storm Filters 4 4

Trash Can Lid 50 50

Trench Drain with Filter 1 1

United Storm WaterClean Screens III 403 152 555

Vegetated Swale/Strip 5 1 2 4 1 13

Water Truck for Dust Control 11 11

RB-AR44329



APPENDIX F  COSTS 

F-1 

  No. of 
Sites 

No. of 
Events Capital Sampling 

Labor 
Station 

Maintenance Laboratory TOTAL 

Mass 
Emission 7 17 $          2,264 $      117,142  $       178,408.45 $       172,969 $       470,784 

Water 
Column 
Toxicity 

7 4 $            464 $        50,219  $         41,978.46 $         40,699 $       133,360 

Tributary 
Watershed 6 9 $            322 $      122,052  $         94,451.53 $         91,572 $       308,397 

TOTAL 
2010-2011 20 30 $          3,995 $        89,336  $           314,838 $       305,239 $       713,409 
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APPENDIX F 

F-2 

Laboratory Cost Details 
 

Dry Wet 
Type Blank (non-storm) (storm) Grand Total 
Equipment Blank Testing $29,997.76 $29,997.76
Mass Emission $79,092.36 $89,716.50 $168,808.86
Overtime $2,129.78 $5,667.68 $7,797.46
Tributary $67,905.28 $89,554.48 $157,459.76
Water Column Toxicity $26,346.14 $11,171.88 $37,518.02
Grand Total $29,997.76 $175,473.56 $196,110.54 $401,581.86

 
 

Dry Wet 
Event Blank (non-storm) (storm) Grand Total
2009-10Event02 $38,078.56 $38,078.56
2009-10Event03 $29,997.76 $29,997.76
2009-10Event12 $37,745.74 $37,745.74
2009-10Event13 $51,610.05 $51,610.05
2009-10Event14 $49,685.42 $49,685.42
2009-10Event15 $36,651.56 $36,651.56
2009-10Event16 $38,193.74 $38,193.74
2009-10Event19 $51,300.06 $51,300.06
2009-10Event21 $18,065.93 $18,065.93
2009-10Event22 $57.84 $57.84
2009-10Event24 $57.84 $57.84
2009-10Event26 $57.84 $57.84
2009-10Event28 $49,963.84 $49,963.84
2009-10Event30 $57.84 $57.84
2009-10Event32 $57.84 $57.84
Grand Total $29,997.76 $175,473.56 $196,110.54 $401,581.86
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40 CFR Ch. I (7–1–02 Edition)§ 124.8

after the date that Congress allows EPA to 
implement this regulation. At 66 FR 53048, 
Oct. 18, 2001 this amendment was made effec-
tive April 30, 2003. For the convenience of the 
user, the revised text is set forth as follows:

§ 124.7 Statement of basis. 
(a) EPA shall prepare a statement of basis 

for every draft permit for which a fact sheet 
under § 124.8 is not prepared. The statement 
of basis shall briefly describe the derivation 
of the conditions of the draft permit and the 
reasons for them or, in the case of notices of 
intent to deny or terminate, reasons sup-
porting the tentative decision. In particular, 
the statement of basis shall include: 

(1) In cases where a TMDL has not been es-
tablished for an impaired waterbody, an ex-
planation of how permit limits and/or condi-
tions were derived for all pollutants in the 
discharger’s effluent for which the 
waterbody is impaired; and 

(2) In cases where a TMDL has been estab-
lished for an impaired waterbody, any TMDL 
that has been established for a pollutant 
contained in the discharger’s effluent; the 
applicable wasteload allocation derived for 
the pollutant in the TMDL for that dis-
charger; and an explanation of how permit 
limits for the pollutant of concern were de-
rived as well as how those limits are con-
sistent with the applicable wasteload alloca-
tion. 

(b) The statement of basis shall be sent to 
the applicant and, on request, to any other 
person.

§ 124.8 Fact sheet.
(Applicable to State programs, see 

§§ 123.25 (NPDES), 145.11 (UIC), 233.26 
(404), and 271.14 (RCRA).)

(a) A fact sheet shall be prepared for 
every draft permit for a major HWM, 
UIC, 404, or NPDES facility or activity, 
for every Class I sludge management 
facility, for every 404 and NPDES gen-
eral permit (§§ 237.37 and 122.28), for 
every NPDES draft permit that incor-
porates a variance or requires an expla-
nation under § 124.56(b), for every draft 
permit that includes a sewage sludge 
land application plan under 40 CFR 
501.15(a)(2)(ix), and for every draft per-
mit which the Director finds is the sub-
ject of wide-spread public interest or 
raises major issues. The fact sheet 
shall briefly set forth the principal 
facts and the significant factual, legal, 
methodological and policy questions 
considered in preparing the draft per-
mit. The Director shall send this fact 
sheet to the applicant and, on request, 
to any other person. 

(b) The fact sheet shall include, when 
applicable: 

(1) A brief description of the type of 
facility or activity which is the subject 
of the draft permit; 

(2) The type and quantity of wastes, 
fluids, or pollutants which are proposed 
to be or are being treated, stored, dis-
posed of, injected, emitted, or dis-
charged. 

(3) For a PSD permit, the degree of 
increment consumption expected to re-
sult from operation of the facility or 
activity. 

(4) A brief summary of the basis for 
the draft permit conditions including 
references to applicable statutory or 
regulatory provisions and appropriate 
supporting references to the adminis-
trative record required by § 124.9 (for 
EPA-issued permits); 

(5) Reasons why any requested 
variances or alternatives to required 
standards do or do not appear justified; 

(6) A description of the procedures for 
reaching a final decision on the draft 
permit including: 

(i) The beginning and ending dates of 
the comment period under § 124.10 and 
the address where comments will be re-
ceived; 

(ii) Procedures for requesting a hear-
ing and the nature of that hearing; and 

(iii) Any other procedures by which 
the public may participate in the final 
decision. 

(7) Name and telephone number of a 
person to contact for additional infor-
mation. 

(8) For NPDES permits, provisions 
satisfying the requirements of § 124.56. 

(9) Justification for waiver of any ap-
plication requirements under § 122.21(j) 
or (q) of this chapter. 

[48 FR 14264, Apr. 1, 1983, as amended at 54 
FR 18786, May 2, 1989; 64 FR 42470, Aug. 4, 
1999]

EFFECTIVE DATE NOTE: At 65 FR 43661, July 
13, 2000, § 124.8 was amended by adding para-
graphs (b)(4)(i) and (b)(4)(ii), effective 30 days 
after the date that Congress allows EPA to 
implement this regulation. At 66 FR 53048, 
Oct. 18, 2001 this amendment was made effec-
tive April 30, 2003. For the convenience of the 
user, the added text is set forth as follows:

§ 124.8 Fact sheet.

* * * * *
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Environmental Protection Agency § 124.10

(b) * * *
(4) * * *
(i) In cases where a TMDL has not been es-

tablished for an impaired waterbody, an ex-
planation of how permit limits and/or condi-
tions were derived for all pollutants in the 
discharger’s effluent for which the 
waterbody is impaired; and 

(ii) In cases where a TMDL has been estab-
lished for an impaired waterbody, any TMDL 
that has been established for a pollutant 
contained in the discharger’s effluent; the 
applicable wasteload allocation derived for 
the pollutant in the TMDL for that dis-
charger; and an explanation of how permit 
limits for the pollutant of concern were de-
rived as well as how those limits are con-
sistent with the applicable wasteload alloca-
tion.

* * * * *

§ 124.9 Administrative record for draft 
permits when EPA is the permitting 
authority. 

(a) The provisions of a draft permit 
prepared by EPA under § 124.6 shall be 
based on the administrative record de-
fined in this section. 

(b) For preparing a draft permit 
under § 124.6, the record shall consist 
of: 

(1) The application, if required, and 
any supporting data furnished by the 
applicant; 

(2) The draft permit or notice of in-
tent to deny the application or to ter-
minate the permit; 

(3) The statement of basis (§ 124.7) or 
fact sheet (§ 124.8); 

(4) All documents cited in the state-
ment of basis or fact sheet; and 

(5) Other documents contained in the 
supporting file for the draft permit. 

(6) For NPDES new source draft per-
mits only, any environmental assess-
ment, environmental impact statement 
(EIS), finding of no significant impact, 
or environmental information docu-
ment and any supplement to an EIS 
that may have been prepared. NPDES 
permits other than permits to new 
sources as well as all RCRA, UIC and 
PSD permits are not subject to the en-
vironmental impact statement provi-
sions of section 102(2)(C) of the Na-
tional Environmental Policy Act, 42 
U.S.C. 4321. 

(c) Material readily available at the 
issuing Regional Office or published 
material that is generally available, 

and that is included in the administra-
tive record under paragraphs (b) and (c) 
of this section, need not be physically 
included with the rest of the record as 
long as it is specifically referred to in 
the statement of basis or the fact 
sheet. 

(d) This section applies to all draft 
permits when public notice was given 
after the effective date of these regula-
tions.

§ 124.10 Public notice of permit actions 
and public comment period. 

(a) Scope. (1) The Director shall give 
public notice that the following actions 
have occurred: 

(i) A permit application has been ten-
tatively denied under § 124.6(b); 

(ii) (Applicable to State programs, see 
§§ 123.25 (NPDES), 145.11 (UIC), 233.26 
(404), and 271.14 (RCRA)). A draft permit 
has been prepared under § 124.6(d); 

(iii) (Applicable to State programs, see 
§§ 123.25 (NPDES), 145.11 (UIC), 233.26 
(404) and 271.14 (RCRA)). A hearing has 
been scheduled under § 124.12; 

(iv) An appeal has been granted under 
§ 124.19(c); 

(v) (Applicable to State programs, see 
§ 233.26 (404)). A State section 404 appli-
cation has been received in cases when 
no draft permit will be prepared (see 
§ 233.39); or 

(vi) An NPDES new source deter-
mination has been made under § 122.29. 

(2) No public notice is required when 
a request for permit modification, rev-
ocation and reissuance, or termination 
is denied under § 124.5(b). Written no-
tice of that denial shall be given to the 
requester and to the permittee. 

(3) Public notices may describe more 
than one permit or permit actions. 

(b) Timing (applicable to State pro-
grams, see §§ 123.25 (NPDES), 145.11 
(UIC), 233.26 (404, and 271.14 (RCRA)). (1) 
Public notice of the preparation of a 
draft permit (including a notice of in-
tent to deny a permit application) re-
quired under paragraph (a) of this sec-
tion shall allow at least 30 days for 
public comment. For RCRA permits 
only, public notice shall allow at least 
45 days for public comment. For EPA-
issued permits, if the Regional Admin-
istrator determines under 40 CFR part 
6, subpart F that an Environmental 

VerDate Aug<2,>2002 12:04 Aug 05, 2002 Jkt 197154 PO 00000 Frm 00265 Fmt 8010 Sfmt 8010 Y:\SGML\197154T.XXX pfrm20 PsN: 197154T
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Responses of benthic macroinvertebrates to environmental changes
associated with urbanization in nine metropolitan areas

THOMAS F. CUFFNEY,1,5 ROBIN A. BRIGHTBILL,2 JASON T. MAY,3 AND IAN R. WAITE
4

1U.S. Geological Survey, North Carolina Water Science Center, 3916 Sunset Ridge Road, Raleigh, North Carolina 27607 USA
2U.S. Geological Survey, Pennsylvania Water Science Center, 215 Limekiln Road, New Cumberland, Pennsylvania 17070 USA

3U.S. Geological Survey, California Water Science Center, Placer Hall, 6000 J Street, Sacramento, California 95819 USA
4U.S. Geological Survey, Oregon Water Science Center, 2130 SW 5th Avenue, Portland, Oregon 97216 USA

Abstract. Responses of benthic macroinvertebrates along gradients of urban intensity
were investigated in nine metropolitan areas across the United States. Invertebrate
assemblages in metropolitan areas where forests or shrublands were being converted to
urban land were strongly related to urban intensity. In metropolitan areas where agriculture
and grazing lands were being converted to urban land, invertebrate assemblages showed much
weaker or nonsignificant relations with urban intensity because sites with low urban intensity
were already degraded by agriculture. Ordination scores, the number of EPT taxa, and the
mean pollution-tolerance value of organisms at a site were the best indicators of changes in
assemblage condition. Diversity indices, functional groups, behavior, and dominance metrics
were not good indicators of urbanization. Richness metrics were better indicators of urban
effects than were abundance metrics, and qualitative samples collected from multiple habitats
gave similar results to those of single habitat quantitative samples (riffles or woody snags) in
all metropolitan areas. Changes in urban intensity were strongly correlated with a set of
landscape variables that was consistent across all metropolitan areas. In contrast, the instream
environmental variables that were strongly correlated with urbanization and invertebrate
responses varied among metropolitan areas. The natural environmental setting determined the
biological, chemical, and physical instream conditions upon which urbanization acts and
dictated the differences in responses to urbanization among metropolitan areas. Threshold
analysis showed little evidence for an initial period of resistance to urbanization. Instead,
assemblages were degraded at very low levels of urbanization, and response rates were either
similar across the gradient or higher at low levels of urbanization. Levels of impervious cover
that have been suggested as protective of streams (5–10%) were associated with significant
assemblage degradation and were not protective.

Key words: antecedent agriculture; benthic macroinvertebrates; disturbance; environmental gradients;
habitat; land cover; urbanization; water chemistry; water quality; water temperature.

INTRODUCTION

Urbanization is widely known to alter the physical

and chemical characteristics of streams and to cause

significant degradation of invertebrate assemblages

wherever urbanization occurs (Klein 1979, Jones and

Clark 1987, Walsh et al. 2001, 2005a, Roy et al. 2003,

Alberti et al. 2007, Gurnell et al. 2007). Most studies

that have addressed urbanization and its effects do so

within the context of a single city or metropolitan area

using objectives, study designs, measures of urban

intensity, and sample-collection and processing methods

that are unique to each study. Despite these differences,

Walsh et al. (2005b) has identified a set of environmental

changes that are associated with urbanization and that

are collectively referred to as the ‘‘urban stream

syndrome.’’

While the symptoms of the urban stream syndrome

appear to be qualitatively consistent, the differences

among studies limit the ability to quantitatively assess

similarities and differences amongmetropolitan areas. To

address this issue, the U.S. Geological Survey (USGS)

initiated studies of urban streams as part of the National

Water-Quality Assessment (NAWQA) Program. These

studies were designed to directly compare the effects of

urbanization among major metropolitan areas that

represent different regions of the continental United

States. The nine metropolitan areas that were chosen for

study—Boston, Massachusetts (BOS); Raleigh, North

Carolina (RAL); Atlanta, Georgia (ATL); Birmingham,

Alabama (BIR); Milwaukee-Green Bay, Wisconsin

(MGB); Denver, Colorado (DEN); Dallas-Fort Worth,

Texas (DFW); Salt Lake City, Utah (SLC); and

Portland, Oregon (POR) (Fig. 1)—represent a range of

natural environmental features such as potential natural

vegetation, temperature, precipitation, basin relief, ele-

Manuscript received 10 July 2008; revised 21 October 2009;
accepted 22 October 2009. Corresponding Editor: J. C.
Callaway.

5 E-mail: tcuffney@usgs.gov
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vation, and basin slope (Table 1). These studies examined

biological, chemical, and physical changes along gradi-

ents of urbanization using a consistent experimental

design and sample-collection and processing methods

(Tate et al. 2005, Giddings et al. 2009). They represent a

unique opportunity to begin to address some of the

regional- and continental-scale effects of urbanization

that have been hypothesized by Grimm et al. (2008).

The NAWQA Program urban stream studies are

based on a simple conceptual model (Fig. 2) of region-

scale urbanization in which increasing population

density causes landscape changes (e.g., increasing

housing density, percentage of developed land, impervi-

ous surface, and road density) that are associated with

providing the goods and services required to support an

increasing population. These landscape changes interact

with the natural environmental setting (e.g., climate,

topography, soils, geology and other natural environ-

mental characteristics) to produce changes in the

instream environment that affect the invertebrate

assemblages. Since the natural environmental setting

varies among metropolitan areas (i.e., regionally); the

biological, physical, and chemical responses to urbani-

zation are also expected to change regionally even if the

landscape changes are consistent across metropolitan

areas. This conceptual model also recognizes that

urbanization often occurs in conjunction with other

land uses (e.g., conversion of agricultural lands to

urban) and that these non-urban land uses can alter

the effects of urbanization.

In this paper, we determine if there is a consistent set

of landscape variables that are associated with urban-

ization in all nine metropolitan areas. We test whether

the natural environmental template is associated with

differences in the invertebrate assemblages that occur in

each region (background conditions) and the rates at

which urbanization alters these assemblages. We com-

pare the physical and chemical variables that are

associated with changes in urbanization and invertebrate

responses among metropolitan areas and test whether

the natural environmental setting and competing land

uses, specifically agriculture, alter the effects of urban-

ization on macroinvertebrate assemblages. We examine

the invertebrate responses to urbanization to determine

if responses are consistent with the expectations of the

urban stream syndrome and whether they display the

response forms (Fig. 3) hypothesized by Booth et al.

(2004), King et al. (2005) and Walsh et al. (2005a). We

also examine invertebrate responses to determine

whether the 5–10% criterion for impervious cover that

has been suggested as protecting stream integrity

(Schueler 1994, Booth and Jackson 1997) actually

provides protection.

METHODS

A population of candidate basins (typically basins

draining second- to third-order streams) was delineated

within each of the nine metropolitan areas based on

1:24 000 digital elevation models expressed as a 30-m

raster (U.S. Geological Survey 2003). The number of

candidate basins ranged from a few dozen in arid areas

(Salt Lake City) to several thousand in wet areas

(Raleigh). Landscape and natural environmental fea-

tures (Table 2) were derived for candidate basins by

overlaying basin boundaries with nationally available

geographic information system (GIS) variables.

National GIS land cover data were also used to estimate

the amount of forest (AFOR) and agricultural lands

(row cropþgrasslands, AAG) that were being converted

to urban in each metropolitan area. These antecedent

land cover estimates were derived for each metropolitan

FIG. 1. Locations of the nine metropolitan areas in which urban studies were conducted. The shaded areas show the spatial
extent of each metropolitan area. Open circles designate eastern metropolitan areas, solid circles designate central metropolitan
areas, and open diamonds designate western metropolitan areas.
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area from the candidate basins that had low urban

intensity (MA-NUII � 10).

The effects of natural environmental variability were

minimized in each metropolitan area by dividing

candidate basins into groups with relatively homoge-

neous natural environmental features (e.g., climate,

elevation, stream size, natural vegetation) using hierar-

chical and K-means cluster analysis (SPSS 2007). Urban

intensity was defined for each candidate basin by

combining housing density, percentage of basin area in

developed land cover, and road density into an index

(metropolitan area national urban-intensity index, MA-

TABLE 1. Major environmental characteristics of the nine metropolitan areas.

Metropolitan area Predominant ecoregion
Natural

vegetation

Mean annual:

Air temperature
(8C)

Precipitation
(cm)

Boston, Massachusetts (BOS) northeast coastal zone forest 8.7 123.2
Raleigh, North Carolina (RAL) piedmont forest 14.9 119.2
Atlanta, Georgia (ATL) piedmont forest 16.3 133.5
Birmingham, Alabama (BIR) southwest Appalachians forest 16.0 146.8
Milwaukee-Green Bay, Wisconsin

(MGB)
southeast Wisconsin till plains forest 7.6 85.5

Denver, Colorado (DEN) high plains grass/shrub 9.2 43.0
Dallas-Fort Worth, Texas (DFW) Texas Blackland prairies grass/shrub 18.3 104.2
Salt Lake City, Utah (SLC) central basin and range grass/shrub 9.7 68.0
Portland, Oregon (POR) Willamette Valley forest 10.8 152.8

Note: Antecedent agriculture is the percentage of basin area in row crop and grasslands for sites with low urban intensity
(metropolitan area national urban-intensity index [MA-NUI] � 10).

FIG. 2. Conceptual model of the major factors controlling regional patterns of urbanization. Population density drives changes
in a consistent set of landscape variables associated with providing the goods and services required by a growing population. The
natural environmental setting determines the background biological, chemical, and physical conditions that are modified by the
landscape variables associated with changes in population density. The interaction between landscape and natural environmental
variables produce changes in instream variables that affect the assemblage characteristics. Abbreviations are: EPT, Ephemeroptera
þ Plecopteraþ Trichoptera; PAHs, polycyclic aromatic hydrocarbons.

THOMAS F. CUFFNEY ET AL.1386 Ecological Applications
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NUII) scaled to range from 0 (little or no urban) to 100

(maximum urban) within each metropolitan area

(Cuffney and Falcone 2008). Once groups of basins

with relatively homogeneous environmental features

were defined, 28–30 basins were selected by dividing

the gradient into 5–10 equal sections (e.g., 0–10, 10–20,

20–30 MA-NUII) and randomly selecting three to five

sites within each section to represent the gradient of

urbanization.

Conditions in each basin were verified by field

reconnaissance. If conditions in a basin deviated

substantially from what was expected, or if a sampling

reach (150-m stream section at the base of the basin) was

disturbed by local-scale effects (e.g., major point source

discharge, channelization, road or building construc-

tion), or if land owners denied access, then an alternate

basin from the same group or a group with similar

natural environmental characteristics was selected to

represent the same level of urban intensity. The Boston,

Birmingham, and Salt Lake City metropolitan areas

were studied during 1999–2000; Atlanta, Denver, and

Raleigh were studied during 2002–2003 and Dallas-Fort

Worth, Milwaukee-Green Bay, and Portland in 2003–

2004. Details of the study designs can be found in Tate

et al. (2005) and Giddings et al. (2009).

The Salt Lake City design differed from the other

metropolitan areas in that many of the basins were

nested, one within another. This modification was

necessary because there are only a small number of

streams in SLC and many of these are diverted for

irrigation and drinking water before they enter urban

areas. Nesting was feasible because urban development

in the SLC basins has progressed upstream over time,

which ensures that urban intensity increases down-

stream. Landscape characterizations in Salt Lake City

were restricted to the portions of the basins that were

located in the Central Basin and Range ecoregion

(Omernik 1987). Portions in the Wasatch and Uinta

Mountains ecoregion were excluded because there is no

urban development in this area and the biology and

geomorphology of the streams are very different from

the Central Basin and Range ecoregion.

Most of the streams in Denver had large reservoirs

located in the upper parts of the basins. Since reservoirs

constitute major discontinuities in water temperature,

sediment transport, water chemistry, and hydrology

(Ligon et al. 1995); they effectively disconnect the effects

of urbanization in the upper portions of the basin from

those in the lower portions of the basins. Consequently,

landscape characterizations in Denver were restricted to

the portions of the basins that were below the major

reservoirs.

TABLE 1. Extended.

Basin

Antecedent
agriculture

(%)

Relief
(elevation
range, m)

Mean
elevation

(m)

Mean
slope
(%)

188 113 5.9 10.34
83 180 5.4 24.42
116 278 6.1 17.41
197 234 10.6 15.04
64 236 2.2 79.34

323 1704 6.2 87.97
79 172 2.3 81.65
253 1487 17.8 12.21
418 220 13.4 16.85

FIG. 3. (A) Hypothetical and (B) actual patterns of response
as invertebrate assemblages change along a gradient of urbani-
zation. In the theoretical response, the assemblages initially resist
change (resistance, A to B) until reaching a threshold of
disturbance (B) beyond which the assemblage changes rapidly
(maximum rate of change, B to C) until reaching the exhaustion
threshold (C), at which point the assemblage is composed of only
the most tolerant taxa and little additional change is possible (C
to D). For the actual responses, line A approximates the response
hypothesized by Booth et al. (2004); line B approximates the
response hypothesized by Walsh et al. (2005a); and line C
approximates the response hypothesized by King et al. (2005).
MA-NUII is the metropolitan area national urban-intensity
index.

July 2010 1387COMPARISON OF RESPONSES TO URBANIZATION

RB-AR44337



Environmental data

Hourly water temperature and stream-stage data

(Table 2) were obtained from pressure transducers.

Water-column chemistry data (nitrogen species, phos-
phorus species, major ions, and pesticides) were collected

twice: once during high-base flow (typically spring) and

once during low base-flow (typically summer) periods

(Table 2). Pesticide concentrations were weighted by

toxicity to form an aggregate pesticide toxicity index
(PTI; Munn and Gilliom 2001). Dissolved oxygen, pH,

and specific conductance were collected every time the

sample reach was visited (about once every two to four

weeks). High base-flow water-chemistry data were not

collected at Birmingham sites because a severe drought
kept the streams at low base-flow during the entire study.

Small (9.534.5 cm) semipermeable membrane devices

(SPMDs; Huckins et al. 1990, 1993) were used to collect

hydrophobic organic compounds from water during a

four-to-six-week period in early to midsummer in

Atlanta, Raleigh, Milwaukee-Green Bay, Denver,
Dallas-Fort Worth, and Portland (Table 2). These

devices concentrated organic contaminants in neutral

lipid triolein placed in low-density polyethylene tubing.

Extracts from these SPMDs were analyzed for chemical

constituents, gross polycyclic aromatic hydrocarbons,
toxicity, and toxic equivalents using a cytochrome

P450RGS liver assay (Murk et al. 1996). SPMDs also

were deployed in Birmingham, but only measures of

toxicity were determined.

Physical habitat structure was characterized using

NAWQA Program protocols (Fitzpatrick et al. 1998),

generally after invertebrate sampling was completed.

Habitat characteristics were measured at 11 equally

spaced transects along each sampling reach and included

measurements of stream velocity, channel depth and

width, aspect of flow, bed substrate, habitat cover, bank

morphology, canopy closure, and bank vegetation

(Table 2).

TABLE 2. Environmental data that were used to characterize urbanization and the physical, chemical, and biological responses

to urbanization.

Type of variable Appendix References

National GIS coverage

Natural (environmental template)

Climate A: Table A1 Falcone et al. (2007), Giddings et al. (2009)
Soils A: Table A2 Falcone et al. (2007), Giddings et al. (2009)
Topography A: Table A3 Falcone et al. (2007), Giddings et al. (2009)
Ecoregions A: Table A4 Falcone et al. (2007), Giddings et al. (2009)

Landscape (urban indicators)

Land cover B: Table B1 Falcone et al. (2007), Giddings et al. (2009)
Infrastructure B: Table B2 Falcone et al. (2007), Giddings et al. (2009)
Census B: Table B3 Falcone et al. (2007), Giddings et al. (2009)

Field measurements

Environmental variables

Hydrology (continuous stage recorders) C: Table C1 Giddings et al. (2009)
Water temperature (continuous recorders) C: Table C2 Cuffney and Brightbill (2008), Giddings et al. (2009)
Water chemistry and pesticide toxicity indices
(high and low base-flow samples)

C: Table C3 Munn and Gilliom (2001), Giddings et al. (2009)

SPMD chemistry and toxicity (;30 d deployment) C: Table C4 Bryant et al. (2007), Giddings et al. (2009)
Habitat C: Table C5 Giddings et al. (2009)

Invertebrate samples

Quantitative sample (richest-targeted habitat, RTH) D Giddings et al. (2009)
Qualitative multihabitat sample (QMH) D Giddings et al. (2009)

Notes: Appendices A–D describe the variables that were examined, and the references provide details on the methods used to
collect the data. The data used in these studies are available online at hhttp://pubs.usgs.gov/ds/423/i.

TABLE 3. Analysis objectives used to identify and test variables
that are associated with urbanization or the response of
invertebrates to urbanization.

Objective Description

I Identify a subset of landscape (land cover,
census, and infrastructure) variables that are
strongly associated with changes in
population density for all nine metropolitan
areas.

II Identify invertebrate assemblage characteristics
that are strongly associated with urban
intensity (MA-NUII) with an emphasis on
identifying commonality among metropolitan
areas.

III Identify water chemistry, hydrologic, water
temperature, and instream habitat variables
that are associated with urban intensity
(MA-NUII) with an emphasis on identifying
commonality among metropolitan areas.

IV Identify environmental variables that are
associated with invertebrate assemblage
characteristics (metrics, NMDS) with an
emphasis on identifying commonality among
metropolitan areas.

V Determine the influence of environmental
settings (ecoregion) on the invertebrate
assemblages (RTH, QMH) and habitat.

Note: Key to abbreviations: NMDS, nonmetric multidimen-
sional scaling; RTH, richest targeted habitat; QMH, quantita-
tive multi-habitat.
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Macroinvertebrate data

Quantitative and qualitative benthic macroinverte-

brate samples were collected over a one-to-four-week

period during summer low base flows (Table 2).

Quantitative (richest-targeted habitat, RTH) samples

were collected from five riffles in each sampling reach

using a Slack Sampler (1.25 m2 total area sampled;

Wildlife Supply Company, Yule, Florida, USA) except

in Atlanta, Dallas-Fort Worth, and one Salt Lake City

basin (Kays Creek at Layton, Utah) where woody snags

were sampled (1.4 m2 mean snag area sampled) because

riffles were not available. A qualitative multihabitat

(QMH) sample also was collected by using a dip net and

hand collection of substrates to obtain taxa from all

accessible habitats within the sampling reach. The

USGS invertebrate data analysis system (IDAS;

Cuffney 2003) was used to resolve taxonomic ambigu-

ities and calculate assemblage metrics and diversity

measures. Invertebrate functional group and tolerance

values were derived from Barbour et al. (1999) with the

southeastern region tolerances supplemented with data

from the North Carolina Department of Natural

Resources (2006). Tolerance metrics were calculated

using regional tolerance values for each metropolitan

area as follows: mid-Atlantic (Boston), southeast

(Atlanta, Birmingham, Raleigh, and Dallas-Fort

Worth); midwest (Milwaukee-Green Bay), and north-

west (Denver, Salt Lake City, and Portland).

Quantitative data (RTH) were converted to densities

(number/m2) prior to resolving ambiguous taxa and

calculating assemblage metrics.

Invertebrate responses were also summarized on the

basis of assemblage similarity and ordination sample

scores (nonmetric multidimensional scaling, NMDS).

Assemblage similarity and ordination site scores were

based on fourth-root-transformed data with Bray-Curtis

similarity for RTH samples and Jaccard similarity for

QMH samples (Clarke and Gorley 2006). NMDS plots

were examined for outliers, which were removed prior to

the final ordination analysis and calculation of assem-

blage metrics and similarities. Ordination scores were

rescaled to a consistent origin (0) and direction of

change (decreasing as urban intensity increases) in order

to facilitate the interpretation and comparison of

ordination sample scores among metropolitan areas.

Identifying associations with predictor variables

The four major analysis objectives (Table 3) all

involved identifying environmental variables that were

strongly associated with a predictor variable. The

method used to identify these associations was the same

for each objective (Table 4) though the selection criteria

(Table 5) varied by objective. This approach was

intended to facilitate the identification of commonalities

among metropolitan areas rather than to identify the

best predictor variables within a metropolitan area.

Spearman rank correlation (rs) was used to reduce the

large number of candidate variables to a subset that

could be examined using regression analysis and

LOWESS smoothing to represent coarse- and fine-scale

patterns (thresholds) in the responses across the gradient

of urbanization. Count (e.g., taxa richness) and per-

centage data (e.g., percentage of developed land) were

modeled using the appropriate transformation (Poisson

and logit, respectively) in glm (R Development Core

Team 2008). Regression analysis was also used to

compare the rates (slopes) at which invertebrate

assemblages and metrics responded to urbanization

(MA-NUII) for the nine metropolitan areas.

RELATE analyses (Clarke and Gorley 2006) were

used to determine the significance of the correlation (rs)

between site similarity matrices (Table 6). Euclidean

distance of the normalized variables was used to

calculate similarity matrices for urban intensity (MA-

NUII) and the landscape variables identified in

Objective I (Table 3). The invertebrate similarity

matrices used for NMDS (RTH and QMH) were

correlated with the similarity matrices derived for urban

intensity (MA-NUII) and landscape variables. These

TABLE 4. Methods for identifying variables strongly associated
with urbanization or the response of invertebrates to
urbanization.

Step Description

1 Calculate correlations (Spearman rank, rs) with
predictor variable (X ) using SPSS (2007).

2 Discard variables that are not strongly correlated
(jrsj , Y ) with predictor variable (X ) in �Z
metropolitan areas.

3 Plot remaining variables against predictor variable (X )
and analyze using regression and(or) LOWESS
smoothing (lm, glm, LOWESS; R Development Core
Team 2008). Discard variables that do not have
discernible relations (linear, curvilinear) or that are
strongly influenced by outliers (analysis of residuals,
normal probability plots, Cook’s distance for
leverage; R Development Core Team 2008).

Note: Values of X, Y, and Z are defined in Table 5.

TABLE 5. Parameters used for identifying variables that are strongly associated with urbanization
or the response of invertebrates to urbanization.

Objective
X

(predictor variable)
Y

(criterion for rs)
Z (number of

metropolitan areas)

I population density 0.65 9
II MA-NUII 0.65 3
III MA-NUII 0.50 3
IV RTH, QMH, metrics and NMDS1 0.65 3
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analyses supplemented the regression analyses with

information derived from the entire assemblage, rather

than from a portion of the assemblage or ordination,

and do not assume a particular response form (e.g.,

linear).

ANOSIM analyses (Clarke and Gorley 2006) were

used to determine how well environmental settings

(ecoregions) accounted for differences in the similarity

matrices defined by the invertebrate assemblages (RTH,

QMH) and habitat variables (Objective V, Tables 3 and

7). The ANOSIM analysis is an approximate analogue of

one-way analysis of variance and tested for the signifi-

cance of the environmental settings as a treatment effect.

RESULTS

Response of landscape variables to population density

Seventeen landscape variables were strongly associat-

ed with changes in population density in each of the nine

metropolitan areas (Table 8). Housing unit density

(HUDEN), percentage of developed land in the basin

(P_NLCD_2), and road density (ROADDEN) showed

the most consistent relations with population density for

each of the data sources; census, land cover, and

infrastructure, respectively. These are the same variables

that were combined to form the urban intensity index

(MA-NUII; Cuffney and Falcone 2008). Other vari-

ables, such as the three measures of impervious cover,

showed more variability in responses among metropol-

itan areas than did the components of the urban

intensity index. Consequently, impervious cover was

not used in the urban intensity index. The strong

correlation (RELATE analysis) between the site resem-

blance matrices derived from these landscape variables

and the urban intensity index (MA-NUII) confirmed

that the urban intensity index captured the changes in

landscape variables that were associated with changes in

population density (Table 9).

Response of assemblage metrics

to urban intensity: MA-NUII

Only 23 of the 188 metrics (86 richness, 100

abundance, and two ordination scores) that were

examined showed strong associations with the urban

intensity index (MA-NUII) in at least three metropol-

itan areas. Unlike the landscape variables, none of the

metrics derived for quantitative or qualitative samples

were strongly associated with urbanization in all nine

metropolitan areas (Table 10). Metrics based on taxa

richness showed a greater number of strong associations

with urban intensity than did metrics based on

abundance. Richness-based tolerance (RichTol) was

the most consistent metric with strong associations in

six metropolitan areas for quantitative samples and five

for qualitative (QMH) samples. EPT taxa richness

(EPTr) and NMDS axis 1 sample scores (NMDS1)

showed strong responses in five metropolitan areas for

both quantitative and qualitative samples. Abundance

of Plecoptera and intolerant taxa (tolerance values � 3)

were the only abundance metrics that had strong

associations in three or more metropolitan areas.

Dominance, behavior, functional group, and diversity

metrics had strong associations in just a few metropol-

itan areas and were not good indicators of urbanization.

Regression analysis revealed statistically significant

relationships (P , 0.05) between urban intensity (MA-

NUII) and richness-based tolerance (RichTol), EPT

taxa richness (EPTr), and assemblage ordination scores

(NMDS axis 1 sample scores) for eastern and western

metropolitan areas based on quantitative (RTH) and

qualitative (QMH) samples (Fig. 4). Slopes for the three

central metropolitan areas (MGB, DEN, DFW) were

much less than for other metropolitan areas and in many

cases were not statistically significant (Fig. 4A, C).

Intercepts, which estimate conditions in the absence of

urbanization (background conditions), varied consider-

ably among metropolitan areas (Fig. 4B, D). The central

metropolitan areas had intercept values that were

indicative of assemblages that had fewer EPT taxa,

lower initial ordination scores (i.e., exhibited less change

in the assemblages over the gradient), and contained

taxa that were, on average, more tolerant (RichTol)

than metropolitan areas in the East and West.

Correlation of the invertebrate assemblage resem-

blance matrices (RTH and QMH) with resemblance

matrices for urban intensity and the landscape indica-

TABLE 7. Method for testing whether invertebrate and habitat data group by environmental
setting (objective V) using ANOSIM (Clarke and Gorley 2006).

Test Similarity matrix
Method for constructing

similarity matrix

A invertebrates (RTH, QMH) fourth-root transform, Bray-Curtis similarity
for RTH, Jaccard similarity for QMH

B habitat normalized variables, Euclidean distance

Notes: The dominant Level III ecoregion in each basin was used to represent the environmental
setting. Tests were conducted with all metropolitan areas combined.

TABLE 6. Method for testing the correlation between similarity
matrices (Objective II, RELATE analysis; Clarke and Gorley
2006).

Test Similarity matrix 1 Similarity matrix 2

A landscape (objective I) MA-NUII
B invertebrates (RTH, QMH) landscape (objective I)

Note: Tests were conducted individually for each metropol-
itan area and for all metropolitan areas combined.
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tors of urbanization (RELATE analyses, Table 9)

supported the regression results. The eastern and

western metropolitan areas had highly significant

correlations (P � 0.001) with urbanization. The

metropolitan areas in the central part of the country

(MGB, DEN, DFW) were not significantly correlated
with urbanization. The ANOSIM analysis established
that the similarities among sites based on the RTH and

QMH invertebrate samples were significantly correlated
with ecoregion (rs¼ 0.848 for RTH and 0.851 for QMH,
P , 0.001) establishing that the environmental setting

has a strong influence on the invertebrate assemblages
and their responses to urbanization.

The differences in responses observed for Milwaukee-

Green Bay, Denver, and Dallas-Fort Worth were
associated with differences in the land cover that was

being converted to urban (antecedent land cover).
Antecedent land cover in these three metropolitan areas
was dominated by agricultural lands consisting of row

crops and grass lands used for grazing (Fig. 5). In
contrast, the antecedent land cover in the other
metropolitan areas was predominantly forest or shrub-

land. These two groups show strong differences in
background conditions (intercepts, Fig. 6A) and rates of

response (slopes, Fig. 6B) for the EPT taxa richness
(EPTr), richness-based tolerance (RichTol), and ordi-
nation (NMDS1) scores.

The patterns of invertebrate responses suggested by
LOWESS smoothing fell into three general types (Fig.
3B). Most of the responses (50 of 54) were linear (Table

11) or had a higher rate of change at lower levels of
urbanization than at higher levels (SLC, POR). Only
four responses (NMDS1 in BIR and MGB) showed

evidence of an initial resistance to change at low levels of
urbanization. The urban intensity values for the break-

points (thresholds) in the LOWESS regressions were
consistent within metropolitan areas (42–48 for SLC,
25–29 for POR), but differed substantially across

metropolitan areas (12–44 for NMDS1).

Environmental variables associated with urbanization

None of the 225 instream environmental variables
(chemistry, hydrology, habitat, temperature) were
strongly associated with urban intensity in all nine

metropolitan areas (Objective III, Table 3). High base-

TABLE 9. Spearman rank correlations (rs) between the site similarity matrix (Euclidean distance)
defined by the landscape variables consistently associated with urbanization (Table 8) and the
site resemblance matrices defined by the urban intensity index (MA-NUII, Euclidean distance),
by the quantitative (RTH, Bray-Curtis similarity) and qualitative (QMH, Jaccard similarity)
invertebrate samples based on the RELATE test (Clarke and Gorley 2006).

Metropolitan area

MA-NUII Quantitative (RTH) Qualitative (QMH)

rs P rs P rs P

Boston 0.97 ,0.001 0.68 ,0.001 0.69 ,0.001
Raleigh 0.93 ,0.001 0.41 ,0.001 0.58 ,0.001
Atlanta 0.98 ,0.001 0.50 ,0.001 0.36 ,0.001
Birmingham 0.93 ,0.001 0.41 ,0.001 0.53 ,0.001
Milwaukee-Green Bay 0.98 ,0.001 0.02 0.401 0.19 0.0347
Denver 0.99 ,0.001 0.03 0.351 0.15 0.0206
Dallas-Fort Worth 0.97 ,0.001 0.06 0.277 0.10 0.1204
Salt Lake City 0.87 ,0.001 0.35 ,0.002 0.38 ,0.001
Portland 0.99 ,0.001 0.39 ,0.001 0.35 ,0.001

Note: Probabilities (P) , 0.05 are indicative of statistically significant correlations between
similarity matrices.

TABLE 8. Landscape variables (census, infrastructure, and
land cover) that were strongly associated with population
density in all nine metropolitan areas (Objective I, Table 3).

Type of landscape variable and variable abbreviation
and description

Census (60)

HHDEN: household density (occupied housing units/km2)
HUDEN: density of housing units (housing units/km2)
PPURBAN: proportion of population living in urban area
PPRURAL: proportion of population living in rural area

Infrastructure (6)

ROADDEN: road density in basin (km/km2)
RDARDEN: road area index density, road length

multiplied by area factor (km/km2)
RDTRDEN: road traffic index density, road length

multiplied by a traffic factor (km/km2)

Basin land cover (18)

P_NLCD_2: basin in developed land (%)
P_URBANdw: basin in developed land, weighted for

distance from stream (%)
NLCD_IS: mean impervious surface in the basin based on

2001 NLCD data (%)
NOAA_1KM_IS: mean impervious surface in basin derived

from NOAA 1990s data (%)

Riparian land cover (9)

P_NLCDB_2: riparian buffer (;200 m) in developed
land (%)

NLCD_BIS: mean impervious surface in the riparian
buffer, 2001 NLCD data (%)

Basin land cover fragmentation (64)

LPI_C2: largest patch index, largest patch of developed
land (% basin area)

PAM_C2: patch area mean, mean patch area for developed
land (ha)

PIM_C2: proximity index mean, measure of isolation of
patches of developed land (unitless)

PLA_C2: proportion of like adjacencies, patch adjacencies
that are developed land (%)

Notes:Values in parentheses indicate the numberof variables in
each class.Key toabbreviations:NLCD,national landcover data;
NOAA, National Oceanic and Atmospheric Administration.
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flow measurements of conductivity, chloride, sulfate,

number of pesticides detected, pesticide toxicity indices,
SPMD toxicity equivalents (Murk et al. 1996), and

number of compounds detected (SPMD) were the
chemical variables that most commonly showed strong
associations with urban intensity (Table 12). Strong

associations were more common for high base-flow and
SPMD measurements than for low base-flow measure-

ments. Measures of hydrologic variability (number of
rising and falling hydrographs per day that were five to

nine times the daily mean) were the only hydrologic
measures that were strongly associated with urban
intensity (six of nine metropolitan areas; Table 13).

Annual degree days, summer daily mean temperature
and annual daily mean temperature were the only

temperature measurements that were strongly correlated
with urban intensity, and then for only one or two
metropolitan areas (Table 13). None of the 89 habitat

variables were strongly associated with urban intensity
in three or more metropolitan areas (Table 13). The

ANOSIM analysis established that the similarity among
sites based on habitat variables was significantly

correlated with ecoregion (rs ¼ 0.298, P , 0.001)
indicating that environmental settings have a strong
influence on habitat and its response to urbanization

though this influence was not as strong as observed for
the invertebrate assemblages.

Environmental variables associated
with invertebrate responses

The water-chemistry variables that were strongly
associated with invertebrate responses (EPTr, NMDS1,

RichTol) varied widely among metropolitan areas and

invertebrate sample types (Table 12). Milwaukee-Green

Bay, Denver, Dallas-Fort Worth, and Salt Lake City
had very few strong associations with water chemistry.

In contrast, Boston had strong associations with 11
chemical variables for both quantitative (RTH) and
qualitative (QMH) samples, and these variables were the

same ones that were strongly correlated with urban
intensity. Portland also had strong associations with

water chemistry, mostly pesticide variables measured at
high base flow. Raleigh and Atlanta had more variable
associations with pesticides and the few strong associ-

ations were only observed for quantitative (RTH)
samples. As with urban intensity, high base-flow

chemistry and SPMD chemistry were more strongly
associated with invertebrate response in more metropol-

itan areas than was low base-flow chemistry. SPMD
toxicity equivalents were strongly associated with
invertebrate responses in five of the seven metropolitan

areas where this parameter was measured. Other SPMD
variables were strongly associated with only one or two

of the six metropolitan areas where these variables were
measured. In general, conductivity, chloride, sulfate,
total number of pesticides, and toxicity equivalents were

the water-chemistry variables most frequently associated
with invertebrate responses. In all cases where strong

associations occurred with both invertebrate responses
and urban intensity, variables that were positively
correlated with increasing urban intensity were nega-

tively correlated with invertebrate responses and vice
versa.

Only a few of the temperature, hydrology, and habitat
variables were strongly associated with invertebrate

responses (Table 13). As with urban intensity, temper-

TABLE 10. Number of assemblage metrics that were strongly associated with urban intensity (MA-NUII) in the nine metropolitan
areas based on quantitative (RTH) and qualitative (QMH) invertebrate samples (Objective II, Table 3).

Metropolitan
area

Class of assemblage metric

NMDS

Taxonomic groupings

Dominance

Behavior

Richness Abundance Richness Abundance

RTH QMH RTH QMH RTH RTH RHT QMH RTH

BOS 1 1 16 7 3 5 4 0 3
RAL 1 1 9 10 1 0 3 2 2
ATL 1 1 7 1 1 0 1 0 1
BIR 1 1 8 4 2 0 1 2 1
MGB 0 0 0 17 0 0 0 2 0
DEN 0 0 0 0 0 0 0 0 0
DFW 0 0 0 0 0 0 0 0 0
SLC 0 0 1 0 1 0 0 0 0
POR 1 1 11 14 5 0 2 2 3

Metrics in class 2 2 49 49 49 5 14 14 14
Number of metrics

with jrsj � 0.65
5 5 52 53 13 5 11 8 10

Best metric Axis 1 (5) Axis 1 (5) EPT (5) EPT (5) PLEC (4) DOM5 (1) CN (4) CN (3) SW (3)

Notes: Metrics are grouped by class, and the metric most consistently associated with urbanization is identified (best metric)
along with the number of metropolitan areas where jrsj � 0.65 for this metric (values in parentheses). Richness and abundance
metrics include metrics based on percentages of total richness or abundance. Metrics in class is the number of metrics in the class of
metrics (column); No. jrsj � 0.65 is the number of metrics in a class of metrics (column) with jrsj � 0.65 summed over all nine
metropolitan areas. Key to abbreviations: PLEC, Plecoptera; DOM5, percentage abundance based on the five most abundant taxa;
CN, clingers; SW, swimmers; PR, predators; SC, scrapers; RichTol, richness-based tolerance (R TVi/N, where TVi is the tolerance
value for taxa i and N is the number of taxa); Intol, intolerant taxa (taxa with TVi values � 3).
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ature and hydrology were the variables that most

frequently had strong associations with invertebrate

responses, though never in more than four metropolitan

areas. Habitat was again notable by not having any

strong associations with invertebrate responses in three

or more metropolitan areas.

DISCUSSION

Invertebrate responses to urbanization

Invertebrates showed significant responses to urbaniza-

tion in most of the metropolitan areas that we studied.

EPTr, RichTol, and NMDS1 were good indicators of

urban effects. RichTol performed well despite the fact that

the underlying tolerance values (Barbour et al. 1999,

North Carolina Department of Environment and Natural

Resources 2006) were not specifically developed to discern

the effects of urbanization. In most cases, the richness

versions of metrics (RichTol) were better indicators of

urbanization than the abundance versions (AbundTol) in

part because of the variability introduced by estimating

abundances. Similarly, qualitative samples (QMH) detect-

ed urban response in more metropolitan areas (eight) than

did quantitative sampling (RTH, 6). Qualitative sampling

is advantageous for large regional-studies because it

avoids the problem of finding equivalent quantitative

habitats in all basins (riffles vs. snags), though it precludes

the calculation of some commonly used quantitative

metrics (e.g., dominance metrics). NMDS was a very

useful measure of invertebrate response in our studies, but

NMDS scores depend upon the underlying design

gradient and cannot be directly compared with other

studies in the way that EPTr or RichTol can.Wewere able

to compare NMDS scores and rates of change in our

studies because of the consistency in the study designs,

sample collection methods, data processing (e.g., taxo-

nomic consistency) and methods used to extract and

transform the NMDS scores.

Conceptual model

The conceptual model (Fig. 2) that was used as a

framework to understand similarities and differences in

urbanization among metropolitan areas is relatively
simple compared to models that describe urbanization

within a metropolitan area (Walsh et al. 2001, 2005b, Roy

et al. 2003). Yet it proved to be a very useful mechanism
for structuring our investigations, interpreting our results,

and providing a large-scale perspective on the effects of
urbanization. Three aspects of the model are particularly

important for understanding large-scale patterns of

urbanization both as an ecological process and a
management problem. First is the consistency in the

landscape changes that are associated with urbanization
across the country. Second is the importance of the

natural environmental template (regional environmental

settings) in determining the effects of urbanization on the
physical, chemical, and biological components of stream

ecosystems. Third is the extent to which antecedent

agriculture can mask the urban signal by degrading
stream conditions prior to urbanization.

Consistency in landscape changes

The consistency in the landscape variables that change

as population density increases confirmed that the
manner in which urbanization alters the landscape

(e.g., roads and buildings) was similar among metro-
politan areas. However, the rates at which landscape

variables change as population density increases differed

among metropolitan areas (Cuffney and Falcone 2008).
Consequently, the process of urbanization is qualita-

tively similar across the country, but quantitatively

different. For example, the percentage of the drainage
basin that is developed is strongly related to population

density in all metropolitan areas, but the rate at which
drainage basins are developed differs among metropol-

itan areas (e.g., a much higher rate in water-rich Raleigh

than in water-poor Denver). These differences reflect

TABLE 10. Extended.

Class of assemblage metric

Functional groups Tolerance

Diversity and
evenness

Richness Abundance Richness Abundance

RTH QMH RTH RTH QMH RTH

5 0 6 4 5 4 9
1 1 0 3 5 3 1
0 0 1 4 0 0 0
1 0 0 3 3 3 0
0 1 0 0 3 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 1 0 0 0
0 1 2 4 4 3 0

16 16 16 7 7 7 9
7 3 9 19 20 13 10

PR (2) PR (2) SC (2) RichTol (6) RichTol (5) Intol (4) Margalef diversity (2)
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how the elements of the natural environmental settings,

such as topography and precipitation, can affect urban

development. Efforts to develop an understanding of

urbanization at large spatial-scales (Grimm et al. 2008)

or to address commonalities in urbanization (Walsh et

al. 2005b) must address both the qualitative consistency

in the identity of the drivers of urbanization and the

quantitative differences in how these drivers interact

with the environmental settings.

Importance of the natural environmental setting

Environmental settings were important in determining

the physical, chemical, and biological (invertebrate)

responses to urbanization. For example, if environmen-

tal settings were taken into account by analyzing each

metropolitan area separately, then invertebrate respons-

es to urbanization were readily detected in most

metropolitan areas as were many of the symptoms

(e.g., reduced richness, loss of intolerant taxa) of the

FIG. 4. Slopes and intercepts with 95% confidence intervals for linear regressions relating urban intensity to invertebrate
responses for richest targeted habitat (RTH; A slope, B intercept) and quantitative multi-habitat (QMH; C slope, D intercept)
samples. EPT richness is expressed as ln(X þ 1).
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urban syndrome (Walsh et al. 2005b). However, if

environmental settings were ignored by combining

metropolitan areas, relations with urbanization were

no longer discernible. The large differences in the

assemblages that defined background conditions (MA-

NUII � 10) in each metropolitan area (Table 14), as

well as differences in the rates of response obscured the

relation with urbanization when data from metropolitan

areas were combined. The ANOSIM analyses estab-

lished that invertebrate assemblages were associated

with the environmental settings, as represented by

ecoregions, and that the regional differences in taxo-

nomic composition persisted even in the degraded

assemblages.

The physical and chemical variables that were most

commonly associated with urbanization and inverte-

brate responses were increased flashiness, conductivity,

sulfate, chloride, pesticides, PAHs, and toxicity indices.

These variables have been associated with urbanization

and biological degradation of streams in many other

urban studies (Poff et al. 1997, Paul and Meyer 2001,

Kennen and Ayers 2002, Konrad and Booth 2002,

McMahon et al. 2003) and are symptomatic of the urban

stream syndrome (Walsh et al. 2005b). However, none

of these variables were strongly associated with urban-

ization or invertebrate responses in all metropolitan

areas. As with the invertebrate responses, the environ-

mental settings play an important role in determining

which physical and chemical variables are associated

with urbanization by establishing the background

conditions in each metropolitan area (Table 14). For

example, changes in conductivity and nitrogen associat-

ed with urbanization would not represent as large a

change in areas that have high background levels as it

would in areas with naturally low levels. Consequently,

we would expect that changes in conductivity, nitrogen,

and invertebrate assemblages resulting from urbaniza-

tion would be greater and more easily detected in areas

where background levels of conductivity and nitrogen

are low.

Our studies showed very limited association between

urbanization and water temperature and habitat despite

their importance in other studies of urbanization

(Sinokrot and Stefan 1993, Waters 1995, LeBlanc et al.

1997, Schueler and Holland 2000, Paul and Meyer 2001,

Wang et al. 2001, Nelson and Palmer 2007) and the

urban stream syndrome. The lack of association with

water temperature may be attributed to the variability in

the intensity and duration of precipitation across the

large geographic areas encompassed in our studies. This

lack of uniformity across the urban gradient made it

difficult to detect changes in water-temperature charac-

teristics (e.g., means, variances, rates of change) simply

by comparing responses as a function of urban intensity.

The lack of association between urbanization and

habitat variables was linked to differences in the natural

environmental settings that establish many of the

characteristics (e.g., channel slope, basin topography,

soil types, geology) that determine channel dynamics

and sediment transport characteristics (Tables 1 and

14). As with the invertebrate assemblages, ANOSIM

showed that environmental settings (ecoregions) have a

strong influence on habitat characteristics that persists

across the urban gradient.

The natural environmental setting establishes the

background conditions upon which urbanization acts

and forms the basis for the variability observed among

metropolitan areas in the physical, chemical, and

FIG. 5. Antecedent land cover (land cover in basins with MA-NUII � 10) in the nine metropolitan areas derived from the
population of candidate basins used to characterize the urban gradient. The number above each column indicates the number of
basins with MA-NUII � 10.
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biological responses to urbanization. The background

conditions dictated not only the initial conditions that

are modified by urbanization; they can also influence the

conditions that exist at the high end of the gradient. For

example, the invertebrate assemblages and habitat

conditions in different environmental settings did not

converge to a common endpoint but maintained some

characteristics that were sufficiently different to cause

them to group with the background sites rather than

with highly impacted sites from other environmental

settings. The importance of the environmental settings in

determining the physical, chemical, and biological

responses to urbanization underscores the necessity of

studying large-scale urbanization as a collection of

urban-rural gradients that are associated with individual

metropolitan areas as suggested by Grimm et al. (2008).

It also establishes the importance of properly defining

environmental settings in order to maximize the ability

to detect urban responses that can be obscured by

defining the environmental setting too broadly. The

variability in responses to urbanization also suggested

that the generalities presented in the urban stream

syndrome may not be applicable in all metropolitan

areas.

Antecedent agriculture and past land use

The land use that was being converted to urban

(antecedent land use) affected the ability to detect

invertebrate responses to urbanization. Responses were

readily detected in metropolitan areas where forest

(BOS, RAL, ATL, BIR, POR) or shrub lands (SLC)

were being converted, but areas where agricultural lands

(row crop and grasslands) were being converted (MGB,

DEN, DFW) showed weak or nonsignificant responses

to urbanization because the invertebrate assemblages

were already severely degraded by environmental

changes associated with agriculture (e.g., high nutrients

and pesticides) prior to the onset of urban development

(Table 14). Antecedent agriculture obscured the re-

sponse to urbanization regardless of whether natural

vegetation was forest (MGB) or grassland (DEN and

DFW) and whether the dominant type of antecedent

agriculture was row crop and pasture (MGB and DFW)

or grasslands (DEN).

FIG. 6. Mean intercepts and slopes (with 95% confidence
intervals) for regressions relating invertebrate responses to
urban intensity (MA-NUII) for metropolitan areas with high
(�70%) and low (�30% basin area) antecedent agriculture.

TABLE 11. The pattern of the relation between invertebrate responses (richness tolerance, EPT
taxa richness, and NMDS axis 1 site scores) and urbanization as summarized by linear regression
and LOWESS smoothing.

Metropolitan
area

Richness tolerance EPT richness NMDS axis 1

RTH QMH RTH QMH RTH QMH

BOS A A A A A A
RAL A A A A A A
ATL A A A A A A
BIR A A A B (40) C (19) C (20)
MGB A A A A C (15) C (12)
DEN A A A A B (33) B (33)
DFW A A A A B (12) B (5)
SLC B (47) B (48) B (48) B (48) B (42) B (44)
POR B (28) B (28) B (29) B (25) B (27) B (27)

Notes: The patterns correspond to the lines described in Fig. 3B: A is indicative of a nearly linear
response, B shows a rapid initial rate of change followed by a decreased rate of change, and C has an
initial period of resistance (no change in slope) followed by rapid change in the rate of response. The
urban intensity (MA-NUII) at the possible breakpoints in patterns B and C is shown in parentheses.
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TABLE 13. Temperature, hydrology, and habitat variables that were strongly correlated (jrsj � 0.65) with urban intensity (MA-
NUII) or invertebrate responses in at least three metropolitan areas (Objectives III and IV, Table 3).

Variables BOS RAL ATL BIR MGB DEN DFW SLC POR

Temperature (33)

Annual degree days — — q — rqU — — rqU q
Summer daily mean — — rq — rq U — rq —
Annual daily mean — — q — rqU — — qU —

Hydrology (65)

Frequency of rising hydrographs (rises/d)

.5 times mean — rqU rU U U — U — U

.7 times mean — qU rqU qU U — U — U

Frequency of falling hydrographs (falls/d)

.5 times mean — U U rqU — — U — qU

.7 times mean — rqU rqU rqU — — U — U

.9 times mean — qU rqU rqU — — U — U

Habitat (89) — — — — — — — — —

Notes: Invertebrate responses are based on richness tolerance (RichTol), EPT taxa richness (EPTr), and ordination scores
(NMDS1). Lowercase letters denote negative correlations, and uppercase letters denote positive correlations with RTH (r,R),
QMH (q,Q), and urban intensity (u,U). A dash indicates that no strong correlations were detected. Values in parentheses indicate
the number of variables that were evaluated in each category.

TABLE 12. Chemical variables that were strongly associated (jrsj � 0.65) with urban intensity (MA-NUII) or invertebrate
responses in at least three metropolitan areas (Objectives III and IV, Table 3).

Variables BOS RAL ATL BIR MGB DEN DFW SLC POR

Nutrients and physical parameters

High base flow (23)

Conductivity rqU rqU rqU nc U — — — —
Chloride (mg/L) rqU rqU rqU nc U — — — rq
Sulfate (mg/L) rqU rqU rqU nc U — — — rU

Low base flow (23)

Conductivity rq — rq — — — — rq —
Sulfate (mg/L) rqU rqU rqU — — — — — —

Pesticides

High base flow (48)

Prometon (lg/L) rqU — — nc — — — U rqU
Total herbicide conc. rqU U — nc — — — — rqU
No. pesticides detected rqU rU rU nc — — — U rqU
No. herbicides detected rqU — U nc — — — — rqU
Total pesticide conc. — — q — — — — q q
No. insecticides detected rqU rU — nc — — — U rq
Cladoceran PTI rqU — rU nc — — — U rq
Invertebrate PTI rqU r r nc — — — U rq
Fish toxicity PTI r — r — — — — — r

Low base flow (48)

No. pesticides detected — — rU — — — — rU rqU
Fish PTI — rq — — — — — rq rq

Semi-permeable membrane devices (29)

Toxicity equivalents nc rqU rqU rqU qU U — nc rqU
Phenanthrene nc — rU nc U U — nc —
Fluoranthene nc — rU nc U U — nc —
Pyrene nc qU rU nc U U — nc —
Benzophenanthrene nc rqU rU nc U U — nc —
No. compounds detected nc U rqU nc qU U U nc —

Notes: Invertebrate responses are based on richness tolerance (RichTol), EPT taxa richness (EPTr), and NMDS axis-1 sample
scores (NMDS1) for quantitative (RTH) and qualitative (QMH) samples. Lowercase letters denote negative correlations, and
uppercase letters denote positive correlations with RTH (r,R), QMH (q,Q), and urban intensity (u,U). A dash indicates that no
strong correlations were detected. Values in parentheses indicate the number of variables that were evaluated in each category; nc,
data not collected. PTI is the pesticide toxicity index.
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Past land uses, such as agriculture, have been shown

to affect the current diversity of stream invertebrates

more than the current land use (Harding et al. 1998).

Our results supported the importance of past land use

(agriculture), but only if the land use directly proceeds

(is antecedent) to urbanization. Many of the forested

areas that were being converted to urban in our studies

were former agricultural lands (Bürgi et al. 2000) that

had reverted back to forest lands. We could not detect

the effect of the prior agricultural land use on these

forest lands as suggested by Harding et al. (1998).

Therefore, we draw a distinction between antecedent

land use, which represents the land use prior to the

current land use, and historical land use, which

represents the history of land use changes.

The effects of competing land uses, such as antecedent

agriculture, need to be considered when setting regula-

tory standards for urbanization, setting expectations for

stream restoration that are realistic and feasible

(Bernhardt and Palmer 2007), assessing continental-

scale patterns of urbanization (Grimm et al. 2008), or

defining the symptoms of the urban stream syndrome

(Walsh et al. 2005b). The background or reference

conditions used to measure effects or determine resto-

ration goals for urban streams may not be achievable in

areas such as Milwaukee-Green Bay, Denver, and

Dallas-Fort Worth unless the effects of agriculture are

also addressed. Accounting for the effects of competing

land uses may help account for apparent inconsistencies

in the symptoms of urbanization and in continental-

scale patterns of urbanization.

Thresholds and protective criteria

Our analysis of potential thresholds in the responses

of invertebrates to urbanization (Table 11) showed little

evidence to support the existence of an initial response

threshold (line segment A–B, Fig. 3A) that would have

indicated resistance to change at low levels of urbani-

zation (King et al. 2005). Instead, our results show that

assemblages begin to change at very low levels of

urbanization and most commonly follow the linear

response hypothesized by Booth et al. (2004) (Fig. 3B,

line A) with some metropolitan areas showing more

rapid rates of change at the low end of the urban

gradient as hypothesized by Walsh et al. (2005a) (Fig.

3B, line B). The lack of a resistance phase indicates that

either the assemblages lack the ability to compensate for

changes associated with low levels of urbanization or

that the basins that we perceive as relatively undisturbed

(background) have actually been disturbed beyond the

ability of the assemblages to compensate for distur-

bance, that is, background conditions have been

TABLE 15. Urban intensity (MA-NUII) and change in invertebrate NMDS axis 1 site scores predicted to occur at impervious
surface values of 5% and 10% based on linear regressions relating percentage of impervious surface to urban intensity.

Metropolitan
area

MA-NUII predicted at 5% and 10% impervious surface Change in invertebrate assemblage

5% 10% R2 P 5% 10%

BOS 17.3 32.6 0.97 ,0.001 17.3 32.6
RAL 22.5 33.1 0.71 ,0.001 22.5 33.1
ATL 20.2 35.8 0.89 ,0.001 20.2 35.8
BIR 17.2 28.2 0.82 ,0.001 17.2 28.2
MGB 8.6 18.4 0.95 ,0.001 8.6� 18.4�
DEN 8.8 19.1 0.94 ,0.001 ns ns
DFW 13.3 25.4 0.99 ,0.001 13.3� 25.4�
SLC 15.2 25.2 0.95 ,0.001 15.2 25.2
POR 14.0 24.0 0.95 ,0.001 14.0 24.0

Notes: Changes in invertebrate assemblages are expressed as a percentage of the estimated background (intercept) value; ns: no
significant relation with MA-NUII.

� Significant relation only for qualitative (QMH) samples.

TABLE 14. Selected physical, chemical, and biological data (means) for background sites (MA-NUII � 10) associated with the
nine metropolitan areas.

City QMH EPTr QMH RichTol
Conductivity

(lS/cm at 258C)

Total pesticide
concentration

(lg/L)
Total nitrogen

(mg/L)
Median substrate

size (mm)

BOS 19 4.6 98 0.003 0.46 148
RAL 15 5.6 95 0.104 0.74 106
ATL 13 5.3 49 0.009 0.33 150
BIR 11 5.6 261 0.019 0.53 95
MGB 8 6.1 769 0.253 1.39 48
DEN 6 6.0 806 0.434 1.60 67
DFW 7 7.1 601 3.916 2.80 64
SLC 17 3.9 129 0.000 0.25 144
POR 16 4.6 115 0.009 0.15 213

Note: Conductivity, total pesticides, and total nitrogen are derived from low base-flow samples.
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displaced from some point along line segment A–B to

some point along segment B–C in Fig. 3A. If back-

ground conditions have been displaced, then this

suggests that disturbance is ubiquitous and that true

undisturbed conditions no longer exist within the areas

of the country represented by these nine metropolitan

areas.

Our threshold analyses are also relevant to evaluating

criteria that have been suggested as protective of stream

ecosystems. For example, limiting impervious surface to

a maximum of 5– 10% has been suggested as a criterion

for protecting stream ecosystems (Klein 1979, Schueler

1994, Booth and Jackson 1997). Our results indicate

that at 10% impervious land cover, the invertebrate

assemblages in metropolitan areas with low antecedent

agriculture have been degraded by 24–33% compared to

estimated background conditions (Table 15). Even a

more conservative level of 5% impervious surface

corresponds to a change of 13–23% from background

conditions. In those cases where a threshold may exist

(Table 11, responses B and C), the threshold rarely

corresponds to levels of urbanization indicative of 5–

10% impervious surface. Clearly, these criteria need to

be reevaluated as 5% and 10% impervious surface does

not provide a significant safeguard for protection of the

invertebrate assemblages.

Large-scale patterns of urbanization and its effects

Our studies provided an opportunity to begin to

examine some of the local-, regional- and continental-

scale patterns of responses to urbanization that have

been hypothesized by Grimm et al. (2008). Our results

support the importance of human sociodemographic

changes (e.g., increasing population density) as the

primary driver of land-use change and the influence of

climate and geography (i.e., natural environmental

setting) on the pattern of land-use change across the

U.S. (hypothesis 1; Grimm et al. 2008). We found that

obtaining a realistic understanding of large-scale pat-

terns of urbanization and responses to urbanization are

best developed by assembling studies at the scale of the

metropolitan areas. Grimm et al. describe this as the

concept of viewing ‘‘continental gradients as a collection

of urban–rural gradients, each associated with individ-

ual metropolitan areas.’’

Legacy human activities (antecedent agriculture) and

the environmental template (environmental setting) were

also found to interact with pollution gradients (e.g.,

urbanization) to produce regional variation in ecosystem

responses, which is consistent with hypothesis 2 of

Grimm et al. 2008. Failure to account for the effects of

legacy human activities and the environmental template,

which determine background conditions, were found to

obscure the effects of urbanization and lead to

erroneous conclusions regarding its effects on stream

ecosystems, methods of mitigating effects, and expecta-

tions for restoration.

The similarity in landscape alteration that we

observed across climate zones is consistent with hypoth-

esis 3 of Grimm et al. 2008: urbanization leads to the

homogenization of form and function of urban land

cover across climate zones. However, while we observed

consistency in landscape alteration, we also found that

the rates of change varied among metropolitan areas

(Cuffney and Falcone 2008). This suggests that there are

multiple aspects of land cover homogenization that need

to be considered at the regional and continental scales.

Changes in the connectivity of wind, animal, and

water vectors have been hypothesized (hypothesis 4;

Grimm et al. 2008) as factors that have dramatic

consequences for aquatic ecosystems. While our studies

did not address wind and animal vectors, we did see

hydrologic changes (flashiness) that affected many, but

not all, metropolitan areas. Flashiness is symptomatic of

changes in the connectivity of surface- and groundwater

systems as urbanization increases imperviousness and

engineered storm- and wastewater structures modify

natural surface- and ground water flow paths.

Collectively, the changes that we observed in the

physical, chemical, and biological condition of streams

along the urban gradient established the ability of

humans to fundamentally change biogeochemical in-

puts, processing, and flow paths to streams (Grimm et

al. 2008: hypothesis 5) in all of our metropolitan areas.

As with most generalities dealing with the effects of

urbanization, the effects of water chemistry and

hydrology varied among metropolitan areas. This

variation emphasizes the need to aggregate collections

of urban–rural gradients, such as were investigated in

our studies, in order to develop an accurate and

comprehensive assessment of large-scale patterns of

urbanization that can be used to understand the process

of urbanization, its effects, and mechanisms for manag-

ing and mitigating urbanization.
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EXECUTIVE SUMMARY 

This report is funded by the California State Water Resources Control Board under contract 02-
189-250-0, “Survey of Costs to Develop, Implement, Maintain and Monitor Municipal Separate 
Storm Sewer System (MS4) Storm Water Management Programs and Description of 
Alternatives for Control of Stormwater Quality in Los Angeles County.”  

BACKGROUND

The current costs to implement best management practices (BMPs) have been the basis for 
lawsuits and petitions challenging the California stormwater regulatory program.  Additionally, 
some permittees contend that current MS4 permits necessitate the use of advanced water 
treatment to meet water quality standards, which would drastically escalate costs above current 
levels.  This contention is presented in the report titled “An Economic Impact Evaluation of 
Proposed Storm Water Treatment for Los Angeles County” (Gordon, 2002).  This project 
addresses these issues through two tasks.

Task A – Documenting Stormwater Program Costs

Five California municipalities and one metropolitan area with stormwater programs that are 
demonstrating meaningful progress toward maximum extent practicable (MEP) compliance as 
identified by Regional Water Quality Control Board (RWQCB) staff were surveyed for the most 
recent stormwater compliance costs.  Demonstrating meaningful progress is defined in this report 
as implementing activities specifically presented in the Storm Water Management Plans 
(SWMPs).  Because permits use an iterative approach that increases requirements until water 
quality objectives are met, current levels of implementation may not be the ultimate MEP 
standard.  This report does not address the benefits of permit compliance activities. Some 
scenarios addressing ultimate compliance cost are addressed in Task B.  Task A was 
accomplished by the Office of Water Programs (OWP) at California State University, 
Sacramento (CSUS). 

Task B – Alternative Approaches to Stormwater Quality Control 

Task B is an assessment of regulatory policy to determine the intent of stormwater regulation 
regarding advanced treatment.  Alternatives for stormwater quality control that are believed to 
comply with the intent of the regulations are described.  Costs were estimated for the Los 
Angeles Regional Water Quality Control Board (LARWQCB) area.  Task B was accomplished 
by the University of Southern California (USC) and the University of California at Los Angeles 
(UCLA).

RESULTS

Cost Survey (Task A) 

Annual cost per household for the six stormwater programs surveyed ranged from $18 to $46, as 
seen in Table 1. 
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Table 1.  Stormwater Costs per Household for the California Cost Survey (Task A) 

Municipalities Municipality Description Cost/Household ($) 

City of Encinitas Coastal tourism, small city 46 

City of Fremont Bay Area, moderately integrated countywide program 45 

City of Santa Clarita Tourism and industrial 39 

City of Corona Industrial 32 

City of Sacramento Pumped stormwater, large city 29 

Fresno-Clovis 
Metropolitan Area 

65-90% infiltration, fully integrated multi-city program 18 

The Fresno-Clovis Metropolitan Area (FCMA) had substantially lower cost per household.  The 
following factors are thought to contribute to the FCMA costs limit costs being lower than the 
other survey results:

flood control and stormwater quality basins are combined, 

land was set aside for water projects, 

climate helps infiltration due to infrequent storms and low annual rainfall, 

lower land cost compared to other cities, 

FMFCD owned land needed for basins prior to storm water permits requirements, 

topography lends to drainage of urban areas to post-construction BMPs, and 

highly permeable soils allow extensive use of infiltration.

These factors are unique or more prevalent for FCMA than for the other cities surveyed. 
Excluding the FCMA as an ideal situation, the range of cost is $29 to $46 per household. 

The results of the survey are compared to values from the USEPA report “Economic Analysis of 
the Final Phase II Stormwater Rule.”  This report contains a summary of costs from two separate 
efforts to estimate Phase II cost per household.  The first is the results of a survey stormwater 
costs for 56 Phase II municipalities performed by the National Association of Flood and 
Stormwater Management Agencies (NAFSMA).  The NAFSMA survey represents the six 
minimum measures of the Phase II regulations because two measures seemed to have been 
combined: 1) Public Education and Outreach and 2) Public Involvement and Participation.

The second effort presented in the USEPA report is the results of a review by USEPA of annual 
stormwater reports from 26 Phase I municipalities.  These municipalities were chosen were 
smaller Phase I cities, were nearly in the first permit term, and had reported cost in their annual 
reports.  The California survey results for the cost categories corresponding to the six minimum 
measures were extracted to compare to the NAFSMA survey and the EPA review.  The results of 
this comparison are in Table 2.   
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Table 2.  Stormwater Costs per Household for Six
1
 Minimum Measures from the 

California Survey, the NAFSMA
2
 Phase II Survey, and the USEPA review of Phase I 

Annual Reports (USEPA, 1999) 

Study 
Median

(50%) ($) Mean ($) Max ($) 

Adjusted California Survey
3
 24 26 35 

NAFSMA Phase II Survey
4
 4.63 10 61 

EPA Phase I Survey
5
 3.16 10 67 

1.  Public Education and Outreach and Public Involvement and Participation were assumed combined for the NAFSMA 
survey. 

2.  NAFSMA: National Association of Flood and Stormwater Management Agencies 
3.  Based only on costs from cost categories that correspond to the six minimum measures   
4.  NAFSMA survey based on 56 Phase II respondents to a survey on stormwater costs for five minimum measures.  

Values adjusted to 2003 dollars.  
5.  EPA results based on a review of 26 annual reports for smaller Phase I cities that were nearly in their first NPDES 

term so that costs would be more representative of Phase II programs.  Values adjusted to 2003 dollars. 

In some cases, programs in the California survey appeared to go beyond the minimum 
requirements of the permit.  The cost of this additional effort was not included when it could be 
identified or estimated, such as street sweeping in Sacramento that was above the permit required 
frequency.  Including the total cost of the street sweeping program the cost per household for 
Sacramento would increase $1.69.  In some cases the additional effort could not be estimated.  
This was particularly true when stormwater activities were combined with activities that 
occurred more frequently than the permit requirement for the stormwater activities, such as when 
stormwater construction inspections for Santa Clarita were performed at every construction 
permit inspection and these permit inspections occurred more frequently than the permit 
requirement. 

Description of Alternatives for Control of Stormwater Quality (Task B) 

The alternatives for control of stormwater quality focus on source control and runoff reduction.  
The principle strategy for runoff reduction is by infiltration and evapotranspiration, using 
common BMPs.  Based on this approach, costs for two scenarios are estimated for the area under 
LARWQCB jurisdiction.  One scenario assumes source control BMPs are sufficient to comply 
with regulations.  The other scenario assumes treatment using wetlands and infiltration basins.  
Two costs were estimated for the treatment scenario based on two different sources of unit costs.  
These scenarios do not include advanced treatment costs.  Equivalent annual costs per household 
were calculated to compare to cost estimates from other studies.  Table 3 compares the cost 
estimates of the two scenarios to the estimated current stormwater cost for the Los Angeles area.   

Current level of effort in the Los Angeles area has only made limited progress in implementing 
the scenarios described in Task B (Devinny, 2004).  If there are cases where discharge from 
these BMPs still requires advanced treatment, the cost of stormwater treatment would be much 
less than if advanced treatment was solely used because runoff reductions would reduce the size 
of treatment plant requirements.   
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Table 3.  Equivalent Cost Per Household For Task B Alternatives 

Cost Scenario for the Los Angeles Area 

Equivalent 
Annual Cost, 
$/household  

Current Effort 18

Alternative to Advanced Treatment: Pollution Prevention Scenario (Present 
worth 2.8 billion)

1
27

Alternative to Advanced Treatment: Wetlands and Infiltration Basins Scenario, 
calculated using cost per area (Present worth 5.7 billion)

1
55

Alternatives to Advanced Treatment: Wetlands and Infiltration Basins Scenario, 
calculated using cost per capture volume (present worth 7.4 billion)

1
71

1. Little progress has been made in implementing these scenarios (Devinny, pers. comm., 9/14/04).  These costs may be 
added to the current effort if existing programs continue to be required.  Costs based on Devinny et. al. (Appendix H), see 
Table G-6 for equivalent annual cost calculation.

Table 4 compares several cost estimates in terms of equivalent annual cost per household.  

Table 4.  Equivalent Annual Cost per Household Comparisons between California Cost 

Survey Results and Los Angeles Area Future Cost Estimates
1

Maximum TMDL Estimates
3

Range of Current 
Cost from the 

California Survey 

Range of Cost 
Estimates for 

Alternatives for 
Control of Stormwater 

Quality
2

Ballona Creek 
Metals

L.A. River 
Trash

Statewide 
Clean Water 
Willingness

To Pay
4

18 46 27 71 75 141  180 
1. Calculations are presented in Appendix G and are based on the following sources for each column respectively: survey results in Section 9, 

Devinny et al (Appendix H), RWQCB, Los Angeles (2004), LARQCB (2001), and Larsen and Lew (2003). 

2. Calculated from Task B in Appendix H.  Low range is the cost for attaining full compliance using only source control. High range is the 
cost for attaining full compliance using only treatment BMPs (low tech) estimated on capture volume. It is estimated that this is in 
addition to the current level of spending in the Los Angeles area.

3. TMDL costs apply to all sources, not just MS4 stormwater sources. 

4. Responses were not received from 40% of the mailed surveys.  The survey question was for restoring water quality for all waters 
throughout the state from all impairment, not just within a city or region and not just for impairment from stormwater pollution. 

The costs developed by Gordon et al. (2002) were based on capture, collection and advanced 
treatment of various percentages of the annual runoff volume.  An annual runoff capture volume 
of 70 percent (0.5-inch storm) was selected to compare to the Los Angeles Standard Urban 
Stormwater Mitigation Plan (SUSMP) capture standards of around 85 percent (0.75-inches).  
Unfortunately, the next highest capture volume analyzed by Gordon was the 1.25-inch storm.  
The resulting equivalent annual cost per household using the 0.5-inch storm and assuming a 
treatment scenario of 65 large regional treatment plants is $459/household.  This cost only 
estimates cost that the cities in Los Angeles County would incur, so they may not directly 
comparable to the total watershed costs developed in the Total Maximum Daily Load (TMDL) 
plans because TMDL costs are not restricted to stormwater quality control. 

Since some advanced treatment may be required, the future cost will lie between the alternative 
scenarios estimate and the advanced treatment estimate.  Based on the assumption used by the 
Devinny study, future costs for the Los Angeles area appear to hinge on the ability to reduce 
stormwater runoff volumes and on the ability to control pollutants through source control.
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1.0  INTRODUCTION 

This report is funded by the California State Water Resources Control Board (SWRCB) under 
contract 02-189-250-0, “Survey of Costs to Develop, Implement, Maintain and Monitor 
Municipal Separate Storm Sewer System (MS4) Storm Water Management Programs and 
Description of Alternatives for Control of Stormwater Quality in Los Angeles County.”

1.1 BACKGROUND

The 1987 amendments to the federal Clean Water Act (CWA) added Section 402(p), which 
defined stormwater discharges from industrial activities and municipal systems as point sources 
subject to the National Pollutant Discharge Elimination System (NPDES) Permit Program.  The 
CWA directed the United States Environmental Protection Agency (USEPA) to publish 
regulations to define the discharges subject to NPDES permits and to establish a framework for 
regulating these discharges.  The stormwater regulations promulgated by USEPA established a 
two-phase approach for municipal systems.  The first phase began in 1990 and addressed 
discharges from (MS4s) that serve populations greater than 100,000 people.  The second phase 
began in 1999 and addressed discharges from MS4s that serve populations less than 100,000 and 
are located in urbanized areas.  The State Water Resources Control Board and the Regional 
Water Quality Control Boards (RWQCBs) can apply the Phase I or Phase II rules to areas with 
smaller populations as needed to protect water quality. 

The CWA and federal stormwater regulations require MS4s subject to NPDES permits to reduce 
the pollutants in stormwater discharges to the maximum extent practicable (MEP).  The 
regulations require the implementation of best management practices (BMPs) to meet the MEP 
discharge standard.  BMPs include both source controls and treatment measures.  MS4s are to 
implement an effective combination of these BMPs to reduce pollutants in stormwater 
discharges.  In California, MS4 permits also require permittees to reduce the discharge of 
pollutants so that water quality standards are met.  However, the permits do not specify strict 
compliance with numeric water quality standards.  Rather, the MS4 permits require the 
compliance with standards through an iterative approach. Permittees implement BMPs according 
to storm water management plans.  (If the current level of effort does not achieve water quality 
standards, additional BMPs are implemented until compliance has been achieved).    

The current costs to implement BMPs have been the basis for lawsuits and petitions challenging 
the California stormwater regulatory program.  Additionally, some permittees contend that 
current MS4 permits necessitate the use of advanced water treatment to meet water quality 
standards, which would drastically escalate costs above current levels (Gordon, 2001).  Neither 
the USEPA nor the SWRCB has estimated costs for the development and implementation of 
MS4 stormwater programs to achieve MEP.  The SWRCB and RWQCBs wish to respond to the 
contention that the intent of the California stormwater program is to require all stormwater 
discharges to be treated with advanced treatment devices.  This project addresses these issues 
through two tasks.
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Task A – Documenting Stormwater Program Costs 

Documenting costs of a subset of California MS4 stormwater programs that were identified by 
RWQCB staff as demonstrating meaningful progress toward MEP compliance will aid in 
approximating costs of permit compliance statewide.  Making meaningful progress is considered 
implementing activities specifically presented in the SWMPs.  Stormwater program expenditures 
by those municipalities were compiled.  The cost data was analyzed and normalized to identify 
potential cost factors that can be used to estimate costs for other municipalities to achieve permit 
compliance.  Although compliance with construction and industrial permits is discussed in 
stormwater permits, the compliance costs for these permits are not included in this report.  This 
report does not address the benefits of permit compliance activities1.

Only municipal costs are documented; total societal costs are not.  There are additional costs 
borne by developers (passed onto homeowners), businesses, industries and residents that are not 
addressed in Task A.  The Task A was accomplished by personnel from the Office of Water 
Programs at CSUS. 

Task B – Alternative Approaches to Stormwater Quality Control  

Task B is an assessment of regulatory policy to determine the intent of stormwater regulation 
regarding advanced treatment.  Alternatives for stormwater quality control that are believed to 
comply with the intent of the regulations are described and costs are estimated for the Los 
Angeles Regional Water Quality Control Board (LARWQCB) area.  The intent of the regulation 
was determined by speaking with LARWQCB staff and reviewing past regulatory action. Task B 
was accomplished by faculty from the University of Southern California and the University of 
California Los Angeles.  This task assumes the MS4 permitting process as it stands presently, 
using an iterative process of enhancing implementation of BMPs.  This scenario may overlap 
with the Total Maximum Daily Load (TMDL) process, but it is not necessarily the same since 
the TMDL process address pollution sources other than stormwater. 

1.2 REPORT ORGANIZATION 

Task A is addressed in Sections 2 through 9.  Section 2 presents the methodology for gathering, 
analyzing, and presenting cost information.  Sections 3 through 8 present the NPDES-related 
stormwater costs and other relevant characteristics for the six municipal areas surveyed.  The raw 
cost data and description of how program costs were developed are shown in Appendices A 
through F.  In Section 9, normalized costs for each major stormwater program element are 
presented and compared between cities.  Explanations for the observed differences are also 
offered.  Appendix G contains the backup calculations for Section 9. Section 10 presents 

1 A subcommittee of the California Stormwater Quality Association (CASQA) is working on developing guidelines 
for program effectiveness evaluation, which has an ultimate goal of quantifying changes in receiving water quality 
(the benefit) due to stormwater activities.   
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recommendations for further cost reporting and analysis. References are in Section 11.  Task B is 
included as Appendix H.
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2.0  METHODOLOGY 

The method for data collection, organization, and quality evaluation is presented in this section.  
Data sources are also described.  Methodology and assumption for Task B are reviewed in the 
Executive Summary of the report found in Appendix H.   

2.1 TECHNICAL ADVISORY GROUP 

A technical advisory group (TAG) was formed to assist in the execution of this project.  The 
TAG was comprised of one representative from USEPA, one from RWQCB, three from 
universities not associated with executing the study, one consultant, and one representative from 
the California Stormwater Quality Association (CASQA)2.  TAG members reviewed and 
commented on each major phase of the study, including the initial city selection, initial scope of 
the study, initial results from the first city, and the interim draft report.  A description of the TAG 
and their comments are included in Appendix K.  The TAG did not review the work done for 
Task B (Appendix H). 

2.2 CITY SELECTION 

The following criteria were used in the selection process: 

nominated by RWQCB staff as having a good stormwater program, 

a variety of geographic and hydrologic areas within California, 

have a stormwater fund or equivalent that required the cities to track stormwater 
costs,

a variety of populations, with at least one city below 100,000, and 

a variety of income per population or household. 

Initial nominations and selection recommendations were presented in a memorandum to the 
SWRCB (Appendix I).  Subsequent discussion with cities and RWQCB staff refined the list.  
One nominee, Corona, was considered after the memorandum was submitted.  All the cities 
nominated for the inland area of Southern California were not able to participate, so the RWQCB 
then nominated Corona.  Corona was not initially considered because of a lack of familiarity 
with the progress of their stormwater program.  Subsequent review established Corona as a 
nominee.    

The following municipalities were selected and agreed to participate in the cost survey:  

 Corona  Fresno-Clovis Metropolitan Area

 Encinitas  Sacramento  

 Fremont  Santa Clarita 

2 CASQA is a non-profit organization with mostly municipality membership.  CASQA advises the California 
SWRCB on stormwater issues. 
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The locations of the participating municipalities are shown in Figure 2-1. 

2.3 COST SURVEY CATEGORIES  

The Cost Survey Categories were based on the USEPA six minimum measures for Phase II 
stormwater programs because cities often report cost in annual reports for several of these 
categories (http://cfpub.epa.gov/npdes/stormwater/menuofbmps/menu.cfm).  The six categories 
initially considered in this study were: 

Public Education and Outreach, 

Public Involvement and 
Participation, 

Illicit Discharge Detection and 
Elimination (a.k.a. Illicit 
Connection and Illicit Discharge), 

Construction Site Stormwater 
Runoff Control, 

Post Construction Stormwater 
Management in New Development 
and Redevelopment, and 

Pollution Prevention and Good 
Housekeeping for Municipal 
Operations. 

Figure 2-1.  Location of Municipal 

Areas Selected for the Cost Survey 

For several cities, Public Education and Outreach and the Public Involvement and Participation 
costs were not tracked separately.  Consequently, differentiating costs between these two 
categories was often impractical.  For these cities, these costs are reported in a “Public 
Education, Outreach, Involvement, and Participation” category.   

Review of the stormwater permits of the selected cities and consultation with SWRCB staff 
resulted in these additional categories: 

Industrial and Commercial Management Programs, 

Overall Stormwater Program Management, 

Water Quality Monitoring, and 

Watershed Management. 

The industrial and commercial management programs were combined because most of the 
selected cities did not differentiate between the costs associated with industrial sites and 
commercial sites.

The Watershed Management category includes costs associated with participation in total 
maximum daily load (TMDL) development processes and watershed management addressing 
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303(d)3 pollutants.  Most of the cities are not actively implementing TMDLs and costs reported 
in this category do not include TMDL implementation activities.  Furthermore, existing TMDLs 
suggest stormwater compliance will be through enhancement to current permit compliance 
activities such as post-construction BMPs. 

2.4 IDENTIFYING NEW, EXISTING, AND ENHANCED COSTS 

All costs were identified as new, existing, or enhanced according to the extent that the activities 
existed before the first stormwater permit. New costs are for activities that are exclusively a 
result of compliance efforts with the stormwater permit. Existing costs are for activities that 
predated stormwater permits. Enhanced costs are for existing activities that were increased due to 
permit requirements.  Enhanced costs are the total cost for impacted activities.  It is not the 
increase in cost due to permit requirements.  This number would have to be developed from 1990 
baseline costs, and this is beyond the scope of this project. 

2.5 DATA COLLECTION 

Because costs for the 2003/2004 fiscal year were not available at the start of this survey, costs for 
the 2002/2003 fiscal year were collected. 

Initially, a questionnaire was developed to facilitate the data collection effort.  Questions were 
developed to capture cost data and descriptions of the stormwater program activities for each 
city.  The questionnaire was organized by cost category and included questions for individual 
activities or BMPs within each cost category.  The questionnaire was given to the city of 
Sacramento as a test case, but it proved difficult to use as the cost information and description of 
activities/BMPs available to city staff did not match well with those in the questionnaire.  
Consequently, the questionnaire was abandoned as the primary data collection tool, though it 
was shared with other cities as a guide to help staff understand what type of information was 
being sought.

The data collection methodology is depicted in Figure 2-2.  City staff members were contacted 
by email and with follow-up telephone conversations in which the purpose and scope of the 
study were described.  As mentioned above, a copy of the questionnaire was sent as guidance 
material.  City staff then submitted cost and activity data in whatever format was available.  The 
documents that usually contained the most useful information were the city's annual stormwater 
report, cost spreadsheets submitted by city staff, the NPDES stormwater permit, and SWMPs, or 
Stormwater Quality Improvement Plans (SQIPs), or Drainage Area Master Plans (DAMPs).   

The next step was to fit the information provided into the cost survey categories.  This wasn’t 
always straightforward as there were significant differences among cities in the format and 

3 The term 303(d) pollutants are used here to describe the pollutants in specific waters for which TMDLs are being 
developed according to Section 303(d) of the CWA. 
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content of annual stormwater reports.  For example, the annual stormwater report for one city 
was divided into two separate submittals, each covering one half of the year.  The study team 
combined data from each section to represent the whole year.  In another example, the annual 
stormwater reports of two cities did not contain costs.  In these cases, cost and activity data was 
assembled from multiple alternate sources.  After working through a variety of reporting formats, 
costs were allocated among the cost survey categories and entered into tables similar to Table 2-
1.  These tables were returned to the surveyed cities to give them an opportunity to comment on 
the allocation of costs.  Follow up inquiries were also made when data was incomplete or 
missing.  Data collection, cost allocation, and coordination with the surveyees’ continued until 
all substantial questions were answered.  Coordination with city staff members usually resulted 
in adjustments that more accurately accounted for those stormwater activities related to permit 
compliance.   

Table 2-1.  Example of Cost Information Collected for Each Cost Survey Category 

Cost Category:  Construction Site Stormwater Runoff Control
1

Activity 
Names 

External
Contract

Relation 
to Permit

2
 Dollar Amount 

Activity 
Statistics Notes or Units 

Activity 1              

Activity 2           

Activity 3             
1. This example format was repeated within the table for the other cost categories. 
2. This column indicates whether required activities were being performed prior to stormwater permits. In some 

cases activities were enhanced due to permit requirements. 

Information was also collected on cost factors that might explain observed differences in costs. 
These factors were used to “normalize” costs by dividing the cost by the cost factors (activity 
statistics).  Some cost factors were physical characteristics such as population or area.  These 
were collected from census sources, city websites, and through personal communication.  Others 
cost factors, such as number of construction site inspections, reflected stormwater program 
activities.  Cost factors specific to individual activities or cost categories were found in the 
annual stormwater reports or reported in personal communications from city staff.  Identical cost 
factors were not available for every city because cities often tracked accomplishments 
differently.  For example, one city counted miles of drainage channel cleaned while another 
measured the weight of trash and debris removed during channel cleaning.  As with the costs, the 
activity statistics were verified by city staff before being entered into tables similar to Table 2-1 
under the “Activity Statistics” column.

The TAG suggested that certain fines and penalties from enforcement of ordinances relating to 
stormwater compliance are available to offset the cost of stormwater programs.  Examples 
include parking tickets to accommodate street sweeping, fines for littering, construction practice 
violations, commercial facility operations, etc.  The net revenue associated with enforcement of 
city ordinances that support stormwater activities was not available, partly because the cost of 
enforcement and penalty collection by the municipalities for stormwater violations is not known.  
Regardless, this does not change the cost of compliance; enforcement only seeks to identify 
alternative funding sources. 
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Figure 2-2.  Data Collection Methodology Flow Chart 

Initial Contact
Email and telephone

Transmit cost categories

Receive Information 

from City Staff

Categorization
Match city cost categories 

and activities with the cost 

survey categories and 

assign costs accordingly.

Review by 

City Staff

Data Quality Evaluation
CAFR1

or other 

accounting reports

Report

1. CAFR: Comprehensive Annual Financial Report 
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2.6 DATA QUALITY EVALUATION 

After data collection, an assessment was made to assign an appropriate level of confidence in the 
data.  The following confidence levels and criteria were used: 

High  –  Costs were submitted in the form of reports generated by city accounting systems. 

Moderately High  –  Costs were submitted in spreadsheets or other written form and could be 
checked against stormwater cost entries in the city’s Comprehensive Annual Financial Report4

(CAFR), or other accounting system reports.  If a city has established a fund to account for 
stormwater related financial transactions, confidence was determined by comparing the cost 
figures found in the CAFR (or accounting system reports) and the data submitted by city 
stormwater staff.  The costs reported in the CAFR should not be less than the staff-reported costs 
because the CAFR may include costs for stormwater activities not required for permit 
compliance.  If costs submitted by stormwater staff were higher than reported CAFR costs, the 
inconsistency reduces the level of confidence in the data and casts doubt on the accuracy of the 
submitted costs.   

Moderate  –  Costs were submitted in spreadsheets or other written form, but comparisons with 
CAFR stormwater funds or other accounting system reports could not be made.  

Low  –  Costs were submitted verbally through personal communication or major costs for 
required programs were not available or estimated. 

The goal of the data evaluation process was to assign a single confidence level to a city’s overall 
data set.  In most cases all of the data submitted by city staff received the same level of 
confidence because the sources were similar in nature.  Where there were differences in data 
quality because of different data sources, the overall quality was based on the quality of the data 
representing the majority of the costs.  A judgment was also made on the completeness of the 
data.  For example, if major costs are missing, the confidence would be low even though the 
quality of the data submitted might be high.  A commentary on data quality is included in the 
report sections corresponding to each of the cities surveyed. 

2.7 INHERENT LIMITATIONS

As in all cost surveys, this study contains some inherent limitations.  The most important of these 
is the almost complete dependence by the study team on the city staff members to assure the 
accuracy and completeness of the data provided.  While some checks were made against 
alternate sources (e.g., the CAFRs) and common sense, it was outside the scope of this project 
for the study team to independently check the quality of each city’s stormwater accounting 
information.  Errors can creep into any exercise of this kind.  Inherent in the process of recording 
data are data entry errors such as mistyped numbers.  Though unintentional, these errors are 

4 A CAFR is an annual report provides information regarding all funds and account groups under the jurisdiction of 
a government reporting entity. 
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sometimes not identified and resolved.  Another potential source of error is an incomplete record.  
Sometimes things are forgotten and overall data quality suffers. 

The study team thanks the staff members of the participating cities for their efforts to assure that 
the data provided are as correct and complete as possible.  What errors may have crept into the 
data are certainly unintentional, and are not believed to be large enough to affect the major 
findings of the study.

2.8 DATA COMPARISONS TO OTHER STUDIES 

A review of literature revealed several sources of cost information throughout the United States.  
The primary sources reviewed were the Rouge River Watershed project in Michigan, the 
National Association of Flood and Stormwater Management Agencies (NAFSMA) survey of 
Phase II municipalities, and the USEPA review of Phase I costs (USEPA, 2004).  These costs are 
discussed in Section 9.6.
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3.0  CITY OF CORONA 

The city of Corona is a moderately-sized city located inland in southern California with a 
population of 124,966 (www.census.gov).  It is traditionally an agricultural city.  The city is in 
the Santa Ana River watershed at the junction of State Route 91 and Interstate 15.  The 
stormwater program is coordinated by personnel from the Department of Public Works.  
Descriptive characteristics for Corona are shown in Table 3-1.  Primary personal 
communication was with Michele Colbert from the city of Corona.  The city of Corona costs 
for 2002/2003 were for complying with their 2002 stormwater permit (RWQCB, Santa Ana, 
2002).

Table 3-1.  Select Characteristics of the City of Corona 

Description Characteristic Reference 

Mean Income Per Person, $ 21,001 www.census.gov 

Area, (sq. miles) 35 www.census.gov 

Population 124,966 www.census.gov 

Curb Miles Swept 20,877 Colbert, pers. comm., 3/12/04 

Active Construction Sites 41 Colbert, pers. comm., 3/12/04 

Industrial and Commercial Sites 3,050 Colbert, pers. comm., 3/12/04 

Households 39,271 www.census.gov 

City Actual General Fund Revenue, $ 78,413,063 Corona, 2003a. 

Annual Rainfall (cm) 29 www.wrcc.dri.edu 

Years Since Incorporation 108 www.ci.corona.ca.us 

3.1 DATA SOURCES 

The following describes the information available from the data sources.  

Cost Spreadsheets Submitted by City Staff 

A spreadsheet was provided from the city of Corona, which included labor and direct cost 
information for their stormwater program broken down into different categories by activity 
(Appendix A, Table A-2).  This spreadsheet contained the majority of the city’s stormwater 
program cost.  Also, spreadsheets containing cost and other data were submitted for street 
sweeping and hazardous materials pick-up such as spills from vehicles involved in accidents. 
(Appendix A, Tables A-10 and A-11).

City of Corona Santa Ana Watershed Annual Reporting Forms 2002/03 

This report provided activity statistics (e.g. curb miles swept) for various city stormwater 
programs.  These statistics were used to normalize costs to allow comparison with other cities.  

RB-AR44378



SECTIONTHREE City of Corona 

14                                                                                                                                                                                                  NPDES Stormwater Cost Survey 

January 2005 

Personal Communication: Interviews, Phone Calls, E-Mail 

Personal communication with city of Corona staff provided additional stormwater program 
costs that augmented the data submitted in their cost spreadsheet.  Through personal 
communication, city staff elaborated on what was accomplished for each cost submitted in 
their spreadsheet and commented on the allocation of costs among the cost survey categories.

Comprehensive Annual Financial Report (CAFR) 2002/03 

The city of Corona has not established a fund to account for overall stormwater transactions, 
therefore no cost comparisons were made to CAFR figures.   

Santa Ana Regional Drainage Area Management Plan (SAR-DAMP) 1993 

This document describes the overall stormwater management strategies planned by the 
municipalities in the Santa Ana drainage area of Riverside County (Corona SAR-DAMP). 
While no cost figures were obtained from this document, it was used to verify that an activity 
was required by the permit.  

3.2 COST DATA SUMMARY 

Table 3-2 summarizes the costs for each survey category.  Figure 3-1 shows the relative 
distribution of costs among the categories.  Stormwater staff labor costs were not distributed 
among survey categories, but were 100 percent allocated to the Overall Stormwater Program 
Management category.  This will make Overall Stormwater Program Management costs appear 
higher compared to cities that allocate stormwater staff costs to their various programs. 
According to city staff, the industrial stormwater program is just getting started so costs of that 
program probably do not represent a mature industrial program (Colbert, personal 
communication, 3/12/04). 

Table 3-2. City of Corona Cost Assigned to Cost Survey Categories 

Cost Survey Category Costs ($) 

Construction Site Stormwater Runoff Control 53,382

Illicit Discharge Detection and Elimination 20,628

Industrial and Commercial Management Programs 89,916

Overall Stormwater Program Management 317,800

Pollution Prevention and Good Housekeeping for Municipal Operations 720,222

Post Construction Stormwater Management in New Development and 
Redevelopment 

13,509

Public Education, Outreach, Involvement, and Participation 28,409

Water Quality Monitoring 7,000

Watershed Management 0

Total 1,250,866
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City of Corona Cost by Category
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Figure 3-1.  Distribution of Corona Stormwater Costs among the Cost Survey Categories. 

3.2.1 Discussion of Costs for Each Survey Category 

This section presents the major activities for each cost survey category.  Further cost 
breakdown and calculations for each survey category are included in Appendix A.  The costs 
for each survey category are discussed in this section in alphabetical order.  

Construction Site Stormwater Runoff Control 

The construction program cost was $53,382, which was 4 percent of total stormwater cost.  
The construction program oversaw 41 active construction sites and performed 564 inspections 
(Colbert, personal communication, 3/12/04).  Including the cost for vehicles, phone usage, 
training, and stormwater staff labor, the average cost was $95 per inspection and $1,302 per 
active construction site.

Illicit Discharge Detection and Elimination (IDDE) 

The IDDE program cost was $20,628, which was 2 percent of total stormwater cost.  The 
largest cost attributed to this program was for the stormwater share of inspections performed 
by wastewater staff.  The average cost per inspection was $157.  Also, new development illicit 
connection inspections were conducted, which added to the cost of this program (Colbert, 
personal communication, 3/12/04).
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Industrial and Commercial Management Programs 

The industrial and commercial program cost was $89,916, which was 7 percent of total 
stormwater cost.  The industrial program had 600 inspections at an average cost of $134 per 
inspection.

Overall Stormwater Program Management 

The overall management program cost was $317,800, which was 25 percent of total 
stormwater cost.  The city was unable to distribute the staff cost among the cost survey 
categories so all of the stormwater staff cost was assigned to this category. Administrative 
service charges account for 25 percent of this category’s cost.  The staff costs represent 
approximately 62 percent of the costs assigned to this category and 16 percent of total 
stormwater cost.  The remaining 23 percent are for office supplies, reporting, and NPDES fee. 

Pollution Prevention and Good Housekeeping for Municipal Operations 

The municipal operations program cost was $720,222, which was 58 percent of total 
stormwater cost.  The two primary activities in this category were street sweeping and drain 
line/channel cleaning.  The average cost was $20 per curb mile swept and $8 per linear foot of 
drain lines and channels cleaned.  Street sweeping and drain line and channel cleaning account 
for 33 percent and 20 percent of total stormwater cost respectively.  City staff labor associated 
with these activities is reported in this category.  

Post Construction Stormwater Management in New Development and Redevelopment 

The post construction program cost was $13,509, which was 1 percent of total stormwater cost.  
Post construction cost was primarily for professional consulting services for BMP selection. 
Also, installation and maintenance of 8 storm drain inlet inserts cost $4,500, averaging $562 
per insert per year.

Public Education, Outreach, Involvement, and Participation 

The public education program cost was $28,409, which was 2 percent of total stormwater cost. 
Public education and outreach activities often incorporated public involvement and 
participation activities. This made differentiating cost between the categories impractical. 
Because of this, the two programs were combined.  

Water Quality Monitoring 

The monitoring program cost was $7,000, which was 0.6 percent of total stormwater cost.  This 
cost was associated with the illicit discharge detection and elimination program.  
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Watershed Management 

The city of Corona did not allocate any cost to this category. The effort was captured under 
other programs such as Overall Stormwater Program Management. 

3.3 CONFIDENCE IN THE DATA 

For the city of Corona, confidence in the data was moderate because most of the cost data 
submitted was via spreadsheets built, maintained, and updated by the city.  However, as with 
most of the cities selected, the program costs provided could not be verified by city accounting 
system reports.  

Since the city did not have a fund in place to account for overall stormwater related 
transactions, comparison of stormwater costs submitted by city staff with CAFR cost figures 
was not possible.  This limited the level of confidence in the data to ‘moderate.’  
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4.0  CITY OF ENCINITAS 

The city of Encinitas represents the smallest city selected for the survey with a population of just 
over 58,000 (www.census.gov).  The area of the city is about 20 square miles and is located 25 
miles north San Diego.  Encinitas is situated along six miles of rugged coastline; characterized 
by beaches, cliffs, and rolling hills (www.ci.encinitas.ca.us).  The stormwater program is 
coordinated by the Engineering Services Department.  Descriptive characteristics for the 
Encinitas are shown in Table 4-1.  Primary personal communication was with Kathy Weldon 
from the city of Encinitas and Meleah Ashford of Ashford Engineering.  The city of Encinitas 
costs for 2002/2003 were for complying with their 2001 stormwater permit (RWQCB, San 
Diego, 2001). 

Table 4-1.  Select Characteristics of the City of Encinitas 

Description Characteristic Reference 

Mean Income Per Person, $ 34,336 www.census.gov 

Area (sq. miles) 20 www.census.gov 

Population 58,014 www.census.gov 

Curb Miles Swept 5,832 Encinitas, 2003b 

Active Construction Sites 40 Encinitas, 2003b 

Industrial and Commercial Sites 417 Encinitas, 2003b, Weldon, pers. 
comm., 4/2/04 

Households 23,843 www.census.gov 

City Actual General Fund Revenue, $ 42,592,755 Encinitas, 2003a 

Annual Rainfall (cm)* 26 www.wrcc.dri.edu 

Years Since Incorporation 20 www.ci.encinitas.ca.us 

*Rainfall for Oceanside Marina was used.  

4.1 DATA SOURCES 

The following describes the information available from the data sources.  

Cost Spreadsheets Submitted by City Staff 

A spreadsheet was provided by the city of Encinitas that included cost information broken down 
by activity (Appendix B, Table B-2).  The city also submitted another spreadsheet, which 
allocated the labor, supplies, travel, equipment, and vehicle cost to each stormwater program 
(Appendix B, Table B-3).  The remaining cost data submitted was for public works department 
costs related to stormwater activities (Appendix B, Table B-4). 

Jurisdictional Urban Runoff Management Program (JURMP) Annual Report, FY 2002-2003 

This report provided descriptions of the activities and accomplishments of the city’s stormwater 
program (Encinitas, 2003b). Activity statistics (e.g. number of industrial inspections) were 
provided in this report as well.  Stormwater costs were normalized by these statistics.  While no 
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cost figures were obtained from this document, it was used to verify that an activity was required 
for compliance with the permit. 

Personal Communication: Interviews, Phone Calls, E-mail 

Personal communication with the city of Encinitas staff provided additional stormwater program 
costs that augmented the data submitted in their cost spreadsheet.  These costs were for 
stormwater activities performed by the department of public works.  They also provided 
allocations of labor, supplies, travel, equipment, and vehicle to cost survey categories based on 
estimated percentages.  Also, city staff elaborated on what was accomplished for each cost 
submitted in their spreadsheet and commented on the allocation of costs among the cost survey 
categories. 

Comprehensive Annual Financial Report (CAFR) 2002/03 

The city of Encinitas has not established a fund to account for overall stormwater transactions, so 
no comparisons on cost were made to CAFR figures.  During fiscal year 2003/04, the city has 
since created such a fund (Ashford, personal communication, 4/2/04).

4.2 COST DATA SUMMARY 

Table 4-2 summarizes the costs for each survey category.  Figure 4-1 shows the relative 
distribution of costs among the categories.  The costs in Table 4-2 include an allocation of 
stormwater staff time used to develop, oversee, and, in some cases, implement activities within 
each program. 

The backup calculations and source data for these costs are presented and discussed in Appendix 
B.

Table 4-2. City of Encinitas Cost Assigned to Cost Survey Categories 

Cost Survey Category Costs ($) 

Construction Site Stormwater Runoff Control 169,751

Illicit Discharge Detection and Elimination 49,378

Industrial and Commercial Management Programs 65,596

Overall Stormwater Program Management 128,159

Pollution Prevention and Good Housekeeping for Municipal Operations 528,252

Post Construction Water Management in New Development and 
Redevelopment 

15,344

Public Education, Outreach, Involvement, and Participation 41,898

Water Quality Monitoring 76,262

Watershed Management 12,400

Total 1,087,038
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City of Encinitas Cost by Category
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Figure 4-1. Distribution of Encinitas Stormwater Costs Among the Cost Survey Categories. 

4.2.1 Discussion of Costs for Each Survey Category 

Cost breakdown and calculations for each survey category are found in Appendix B, Table B-1. 
The costs for each survey category are discussed in this section.  

Construction Site Stormwater Runoff Control 

The construction program cost was $169,751, which was 16 percent of total stormwater cost. 
The construction program oversaw 40 active construction sites and performed 401 inspections 
(Encinitas, 2003b).  Including the cost of stormwater staff for oversight and follow-up activities, 
the average cost was $423 per inspection and $4,244 per active construction site.  The 
normalized cost for Encinitas may be high compared to other cities because the cost includes 
non-inspection activities such as contractor and inspector training, wet weather monitoring, and 
BMP manual updating.  Stormwater staff also reviewed five SWPPPs, performed general 
enforcement, issued 13 notices of violation, updated the city BMP manual, educated and trained 
engineering inspectors with regard to stormwater management and BMP implementation, 
monitored weather patterns and storms in the Pacific through the National Weather Service, 
conducted construction education, disseminated brochures and mailings, and held a construction 
workshop (City of Encinitas, 2003b).

Illicit Discharge Detection and Elimination 

The IDDE program cost was $49,378, which was 4 percent of total stormwater cost.  The IDDE 
program conducted 172 education, enforcement, and/or clean-up activities.  Using overall IDDE 
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cost, the average cost per activity was $287.  From informal visual inspections, city staff 
received 76 “complaints,” and another 96 complaints were received via the city’s stormwater 
hotline.  

Industrial and Commercial Management Programs 

The industrial and commercial program cost was $65,596, which was 6 percent of total 
stormwater cost.  This program had 266 inspections at an average cost of $247 per inspection.  
The normalized cost for Encinitas may be high compared to other cities because the cost includes 
non-inspection activities such as website updating, facility inventory, education, and 
enforcement actions (City of Encinitas, 2003b).  The city has three industrial sites and 348 
commercial sites. Stormwater staff updated the commercial facility inventory, provided BMP 
manuals and guidance, educated facility staff in regard to stormwater requirements and minimum 
BMPs, developed a grease program, and issued several enforcement actions (City of Encinitas, 
2003b).

Overall Stormwater Program Management 

The overall management program cost was $128,159, which was 12 percent of total stormwater 
cost.  Developing a “clean water fee” cost $35,000 (Weldon, personal communication, 4/2/04).
This fee pays for stormwater costs and is similar to stormwater fees assessed by other cities.
This cost accounts for approximately 27 percent of this category’s cost. The other activities in 
this program were annual reporting and legal support for developing ordinances and plaintiff 
attorney fees.  Costs in this category identified as possibly one-time were for the stormwater fee 
development, legal fees (ordinances and plaintiff attorneys), and grant writing.

Pollution Prevention and Good Housekeeping for Municipal Operations 

The municipal operations program cost was $528,252, which was 49 percent of total stormwater 
cost.  This category had three primary public works activities: cleaning sumps, inlets, and 
manholes; street sweeping; and cleaning drain lines and channels.  Activity statistics were only 
available for street sweeping which was contracted out with minimal oversight (Weldon, 
personal communication, 4/2/04). The average cost was $20 per curb mile swept.  The street 
sweeping cost is about 11 percent of total stormwater cost.  Street sweeping cost does not include 
labor of the stormwater staff.  This was because stormwater staff time was allocated to all 
municipal operations for stormwater and not to individual activities (e.g. street sweeping vs. 
channel cleaning).  Other activities included in this program were trash pick-up, sediment 
disposal, and consulting services for oversight, strategic planning, and management.  

Post Construction Stormwater Management in New Development and Redevelopment 

The post construction program cost was $15,344, which was 1 percent of total stormwater cost. 
Post-construction cost was primarily for consulting and oversight of a special project to treat 
discharge to Moonlight Beach for bacteria.  Also, installation and maintenance of 16 storm drain 
inserts cost $1,908, averaging $119 per insert per year.  The cost associated with the “Moonlight 
Beach” project was possibly a one-time cost.  
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Public Education, Outreach, Involvement, and Participation 

The public education program cost was $41,898, which was 4 percent of total stormwater cost. 
Public education and outreach activities often incorporated public involvement and participation 
activities.  This made differentiating cost between the categories impractical.  Because of this, 
the two programs were combined.  The city of Encinitas had three watershed and beach clean-up 
activities (City of Encinitas, 2003b).  Because the cost of outreach was not available separately 
and impression statistics were not available, outreach costs were not normalized.  

Water Quality Monitoring 

The monitoring program cost was $76,262, which was 7 percent of total stormwater cost.  The 
cost  was for collection, analysis, and contractor oversight of 48 dry weather bacteria samples 
(Weldon, personal communication, 4/2/04).  

Watershed Management 

The cost of this category was $12,400, which was 1 percent of total stormwater cost.  These costs 
were for developing a one time watershed plan and participating in and hosting regional 
watershed meetings and workshops (Weldon, personal communication, 4/2/04). 

4.3 CONFIDENCE IN THE DATA 

For the city of Encinitas, confidence in the data was moderately high.  This was because only a 
few cost figures submitted were verbal estimates without backup.  Most of the cost data 
submitted was via spreadsheets built, maintained, and updated by the city.  However, as with 
most of the cities selected, the program costs were provided but could not be verified by city 
accounting system reports.  

For the fiscal year 2002/03, the city did not have a fund in place to account for overall 
stormwater related transactions.  As such, comparison of stormwater costs submitted by city staff 
with CAFR cost figures was not possible, which did not allow for a higher level of confidence in 
the data. 
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5.0  CITY OF FREMONT 

Fremont was the third largest city selected and has a population of about 203,000 
(www.census.gov).  The city is located in Alameda County on the southeast side of the San 
Francisco Bay between San Jose and Oakland.  The stormwater program is coordinated by the 
Environmental Services Department.  Descriptive characteristics for Fremont are shown in Table 
5-1.  Primary personal communication was with Barbara Silva from the city of Fremont.  The 
FCMA costs for 2002/2003 were for complying with their 2003 stormwater permit (RWQCB, 
San Francisco Bay, 2003). 

Table 5-1. Select Characteristics of the City of Fremont 

Description Characteristic Reference 

Mean Income Per Person, $ 31,411 www.census.gov 

Area, (sq. miles) 97 Silva, pers. comm., 4/5/04 

Population 203,413 www.census.gov 

Curb Miles Swept 31,405 Silva, pers. comm., 9/22/04 

Active Construction Sites 24 Silva, pers. comm., 4/5/04 

Industrial and Commercial Sites 1,028 Silva, pers. comm., 4/5/04 

Households 69,452 www.census.gov 

City Actual General Fund Revenue, $ 98,456,011 Fremont, 2003a 

Annual Rainfall (cm) 37 www.wrcc.dri.edu 

Years Since Incorporation 48 www.ci.fremont.ca.us 

5.1 DATA SOURCES 

The following describes the information available from the data sources. 

Cost Spreadsheets Submitted by City Staff 

The city of Fremont provided a cost spreadsheet that included labor and cost figures for 
stormwater activities (Appendix C, Table C-2).  A further breakdown of one of these cost figures 
was also provided (Appendix C, Table C-3).  A further breakdown of Union Sanitation District5

(USD) cost is presented in Appendix C, Table C-4.  Appendix Table C-5 presents a breakdown 
of city of Fremont contributions to the Alameda Countywide Clean Water Program (ACCWP).  

Alameda Countywide Clean Water Program Fiscal Year 2002/03 Annual Report 

The city of Fremont is a member of the ACCWP, so the 2002/03 Annual Report was consulted to 
obtain activity statistics, descriptions of activities, and accomplishments specifically pertaining 

5 The Union Sanitation District is a special district that provides wastewater collection, treatment and disposal 
services to the residents and businesses of the city of Fremont, Newark and Union City, in Southern Alameda 
County in California (www.unionsanitary.com).  
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to the city of Fremont.  As with other cities where relevant activity statistics were available, cost 
normalization was performed.  

Personal Communication: Phone Calls, E-mail 

Through personal communication, city staff provided detailed information regarding cost figures.  
City staff elaborated on what was accomplished for each cost submitted in their spreadsheet and 
commented on the allocation of costs among the cost survey categories.  

Comprehensive Annual Financial Report (CAFR) 2002/03 

During the 2002/03 fiscal year, the city of Fremont had a fund in place to account for overall 
stormwater related transactions.  This fund is called the “Urban Runoff/Clean Water” fund 
(Fremont, 2003a).  The cost figures in this fund were used for comparison purposes with costs 
submitted by city stormwater staff.  

Alameda Countywide Clean Water Program, SWMP, July 2001-June 2008 

The SWMP provided information regarding the structure, accomplishments, and recent 
developments of the program.  It also gave information regarding objectives and tasks of each 
program component and specific tasks that the member agencies are required to perform 
(Fremont, 2003c).  While no cost figures were obtained from this document, it was used to verify 
that an activity was required for compliance with the permit. 

5.2 COST DATA SUMMARY 

Table 5-2 summarizes the costs for each survey category. Figure 5-1 shows the relative 
distribution of costs among the categories.  Stormwater staff labor costs for the city of Fremont 
were not distributed among survey categories, but were allocated to Overall Stormwater Program 
Management.  This will make the costs in this category appear higher compared to cities that 
allocate stormwater staff costs to their various programs. Survey categories (excluding Overall 
Stormwater Program Management) that include costs or discussion in regard to “stormwater staff 
labor” only concerns ACCWP labor cost allocated to the city of Fremont.  Fremont funded the 
USD to accomplish portions of the IDDE, industrial/commercial, construction, overall 
management, and public education programs.   
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Table 5-2. City of Fremont Cost Assigned to Cost Survey Categories 

Cost Survey Category Costs ($) 

Construction Site Stormwater Runoff Control 17,715 

Illicit Discharge Detection and Elimination (IDDE) 5,917 

Industrial and Commercial Management Programs 210,027 

Overall Stormwater Program Management 453,872 

Pollution Prevention and Good Housekeeping for Municipal Operations 2,128,175

Post Construction Stormwater Management in New Development and 
Redevelopment 

35,083

Public Education, Outreach, Involvement, and Participation 101,717 

Water Quality Monitoring 131,326 

Watershed Management 17,610 

Total 3,101,442

City of Fremont Cost by Category
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Pollution Prevention

Figure 5-1.  Distribution of Fremont Stormwater Costs Among the Cost Survey Categories. 

5.2.1 Discussion of Costs for Each Survey Category 

Cost breakdown and calculations for each survey category are found in Appendix C, Table C-1. 
The costs for each survey category are discussed in this section.   

Construction Site Stormwater Runoff Control 

The construction program (performed by USD), cost was $17,715, which was 1 percent of total 
stormwater cost.  The construction program oversaw 24 active construction sites equal to or 
greater than five acres (Silva, personal communication, 4/5/04).  All of the cost for the program 
was attributable to inspections (Silva, personal communication, 4/5/04).  The program cost, 
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normalized by construction sites, was $738 per active construction site greater than or equal to 
five acres.

Illicit Discharge Detection and Elimination 

The IDDE program cost was $5,917, which was less than one percent of total stormwater cost. 
Most of the cost (86 percent) was for assistance to eliminate non-stormwater discharges and 
reporting. Stormwater staff labor cost represented the remaining 14 percent.  

Industrial and Commercial Management Programs 

The industrial and commercial program cost was $210,027, which was 7 percent of total 
stormwater cost.  This program was performed by the USD, who performed 482 inspections with 
91 follow-up actions of which 81 were enforcement actions.  Not including documentation cost, 
the cost per inspection was $334. 

Overall Stormwater Management Program 

The overall management program cost was $453,872, which was 15 percent of total stormwater 
cost.  Stormwater staff labor costs are included in this category.  The labor costs (including 
overhead) represent about 69 percent of the cost attributed to this program.  The other costs were 
for administrative services and supplies, permit fees, informational systems, and USD services.  

Pollution Prevention and Good Housekeeping for Municipal Operations 

The municipal operations program cost was $2,128,175, which was 69 percent of total 
stormwater cost.  The two primary activities of this category were street sweeping, and litter and 
debris removal.  The average cost was $61 per curb mile swept.  For this category, street 
sweeping accounted for approximately 90 percent of the cost and 9 percent was attributable to 
litter debris and removal.  Other activities performed by the city included cleaning drain lines 
and channels, inlets, cross culverts, and conduits, but costs were not available for these activities.  

Post Construction Stormwater Management in New Development and Redevelopment 

The post construction program cost was $35,083, which was 1 percent of total stormwater cost. 
This cost was for engineering, planning, and other city staff to research, track, and report 
information for the annual stormwater report.  It was also for task force meetings to develop 
strategies for compliance with their permit regarding new development and redevelopment, 
brochure printing, and stormwater staff labor.

Public Education, Outreach, Involvement, and Participation 

The public education program cost was $101,717, which was 3 percent of total stormwater cost. 
Program activities included production and distribution of citywide newsletters, 28 school 
outreach presentations, stormwater staff participation in public events, and distribution of 
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brochures and fliers (Fremont, 2003b).  USD was funded $25,897 to provide additional public 
education outreach services.  Outreach materials promote an Integrated Pest Management 
program that provided businesses and nurseries with shelf displays and fact sheets.  

Water Quality Monitoring 

The monitoring program cost was $131,326, which was 4 percent of total stormwater cost.  This 
cost was for multiple water quality sampling at two locations.  Both chronic and acute toxicity 
tests were performed (Silva, personal communication,  4/5/04).

Watershed Management 

The watershed management program cost was $17,610, which was 1 percent of total stormwater 
cost.  Costs in this category were for developing a watershed study framework, assessment of 
pilot project activities, and stormwater staff labor (including overhead).

5.3 CONFIDENCE IN THE DATA 

For the city of Fremont, confidence in the data was moderately high.  Most of the cost data 
submitted was via spreadsheets built, maintained, and updated by the city.  Approximately one-
third of the city costs could be corroborated by the 2003/2004 CAFR figures.

The city of Fremont had a fund (Urban Runoff/Clean Water) presented in the CAFR that 
accounted for stormwater expenditures except street sweeping and litter/debris removal (Cote, 
2004).  Total expenditures and transfers out for the Urban Runoff/Clean Water fund were 
$1,234,790.  Total stormwater costs submitted by city staff were $3,101,442 but this included 
$2,115,000 in street sweeping and litter/debris removal costs (Cote, 2004).  Subtracting out 
$2,115,000 leaves $986,442 in stormwater costs compared to the $1,234,790 in the Urban 
Runoff/Clean Water fund. Because of water conveyance projects, it is expected that compliance 
costs would be less than this fund reports.  The $2,115,000 could not be verified by CAFR 
figures because it was financed out of larger funds that did not have available breakdown.  This 
cost was about 68 percent of the total stormwater cost. 
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6.0  FRESNO-CLOVIS METROPOLITAN AREA 

The Fresno-Clovis Metropolitan Area (FCMA) has a population of 778,000, but a population of 
nearly 695,000 is used for comparison of normalized costs because this is approximately the 
population under the jurisdiction of the Fresno Metropolitan Flood Control District (FMFCD), 
which is the lead agency for compliance efforts.  The FCMA is the largest area considered in this 
cost survey.  Fresno is located in the San Joaquin Valley near the Sierra Nevada.  Surrounded by 
agricultural land, the area includes the city of Fresno, the city of Clovis, and other metropolitan 
areas of Fresno County.  The stormwater program is coordinated by the Environmental Services 
Department. Descriptive characteristics for FCMA and the other agencies, excluding California 
State University, Fresno (CSUF) are shown in Table 6-1.  Primary personal communication was 
with Daniel Rourke and David Pomaville from the FMFCD.  The FCMA costs for 2002/2003 
were for complying with their 2002 stormwater permit (RWQCB, Central Valley, 2002a).   

Table 6-1. Select Characteristics of the Fresno Metropolitan Area 

Description 
Fresno-

Clovis Area 
City of 
Clovis 

County 
of

Fresno
City of 
Fresno Reference 

Mean Income Per Person, $ * 18,690 15,495 15,010 www.census.gov 

Area, (sq. miles) * 17 6,017 105 www.census.gov 

Population 561,120 68,468 65,000*** 427,652 www.fresnofloodcontrol.org

Curb Miles Swept 142,411 47,430 21 94,495 FMFCD, 2003b 

Active Construction Sites N/A N/A N/A N/A N/A 

Industrial and Commercial 
Sites 

N/A N/A N/A N/A N/A 

Households** 195,311 25,250 21,036 149,025 www.census.gov 

City Actual General Fund 
Revenue, $ 

216,089,323 37,707,095 0 178,382,228 Respective CAFRs 

Annual Rainfall (cm) 28 28 28 28 www.wrcc.dri.edu 

Years Since Incorporation 119 92 N/A 119 www.ci.fresno.ca.us 

* Approximately equal to county.  
**County of Fresno number of households obtained by dividing the population covered by the stormwater permit by 
the average number of households in the county according to census 2000. Population provided via personal 
communication (Pomaville, 6/10/04). 
*** County population is only that portion outside the cities but also covered by the FMFCD.  

6.1 DATA SOURCES 

The following describes the information available from the data sources.  

Cost Spreadsheets Submitted by City Staff 

The FMFCD provided a spreadsheet generated from an accounting system report.  This detailed 
spreadsheet provided individual expenditures for stormwater except for labor and office supplies 
(Appendix D, Table D-7).
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Fresno-Clovis Storm Water Quality Management Program, Annual Report FY 2002/2003 

This report provided descriptions of the activities and accomplishments of the stormwater 
program.  Activity statistics (e.g. number of construction site inspections) were provided in this 
report, but in most cases numbers were not available for each agency.   

Fresno-Clovis Storm Water Quality Management Program (SWQMP), February 1999 

The SWQMP presents information regarding objectives and tasks of each program component 
and specific tasks that the member agencies are required to perform.  The report contained 
budgeted costs incurred by the cities, county, and university in lieu of actual expenditures.  These 
costs were summarized in Appendix D, Table D-3.  The cost figures were budgeted amounts and 
not actual expenditures.  The document was also used to verify that an activity was required for 
compliance with the permit.   

Personal Communication: Phone Calls, E-mail 

Personal communication with the FMFCD staff provided additional stormwater program costs 
that augmented the data submitted in their cost spreadsheet.  These costs were for labor, office 
supplies, and street sweeping (Appendix Table D-8).  They also provided advice on how to 
allocate the submitted costs to the cost survey categories.  FMFCD staff also advised on where 
the best available costs were compiled for the other agencies. 

Comprehensive Annual Financial Report (CAFR) 2002/03 for the FMFCD, City of Clovis, City of Fresno, 
and County of Fresno 

Except for the FMFCD, the Fresno area agencies had not established a fund to account for 
overall stormwater transactions, so no comparisons on cost were made to CAFR figures.  The 
CAFR figures were used to determine the general fund revenue, which is considered a potential 
cost factor.   

6.2 COST DATA SUMMARY 

Table 6-2 summarizes the stormwater program costs for each cost survey category.  Figure 6-1 
shows the relative distribution of costs among the categories.  Labor cost for the FMFCD staff to 
develop, oversee, and administer these programs was allocated to the Overall Stormwater 
Program Management category.  The labor costs for the other agencies were allocated to the cost 
categories.   
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Table 6-2. Fresno-Clovis Metropolitan Area Cost Assigned to Cost Survey Categories

Cost Survey Category Costs ($) 

Construction Site Stormwater Runoff Control 81,800

Illicit Discharge Detection and Elimination (IDDE) 13,176

Industrial and Commercial Management Programs 47,780

Overall Stormwater Program Management 570,495

Pollution Prevention and Good Housekeeping for Municipal Operations 2,240,605

Post Construction Stormwater Management in New Development and Redevelopment 57,539

Public Education, Outreach, Involvement, and Participation 210,716

Water Quality Monitoring 252,918

Watershed Management 0

   Total 3,475,029

FMFCD Cost by Category
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Figure 6-1.  Distribution of Fresno-Clovis Metro Area Stormwater Costs Among the Cost 

Survey Categories 

6.2.1 Discussion of Costs for Each Category 

Cost breakdown and calculations for each survey category are found in Appendix D, Table D-1. 
The costs for each survey category are discussed in this section.  
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Construction Site Stormwater Runoff Control 

The construction program cost was $81,800, which was 2 percent of total stormwater cost.  The 
annual stormwater report did not contain the number of inspections for the city of Fresno, so cost 
could not be normalized by this factor.  The number of construction sites was only tracked for 
the FMFCD so this factor was not used.  (FMFCD, 2003b). 

Illicit Discharge Detection and Elimination (IDDE) 

The IDDE program cost was $13,176, which was less than one percent of total stormwater cost.  
The number of inspections was not available.   

Industrial and Commercial Management Programs 

The industrial and commercial program cost was $47,480, which was 1 percent of total 
stormwater cost.  Facilities in the Fresno-Clovis metropolitan area are primarily inspected by 
Fresno County hazardous waste inspectors, city of Fresno industrial wastewater inspectors, and 
city of Clovis fire inspectors (FMFCD, 2003b).  The number of inspections was only available 
for the FMFCD so cost could not be normalized on this factor. 

Overall Stormwater Program Management 

The overall stormwater program management cost was $570,495, which was 16 percent of total 
stormwater cost.  This cost includes the FMFCD staff costs for stormwater (does not include 
other FMFCD activities such as flood control), which accounted for 98 percent of the cost of this 
category.  The staff costs attributed to stormwater activities were estimated as 11 percent of the 
total personnel expenses for the FMFCD.  The same percentage was applied to obtain office 
administration costs (Pomaville, 2004).  Other costs were for office expenses, office 
administration, training, and travel. 

Pollution Prevention and Good Housekeeping for Municipal Operations 

The cost of this program was $2,240,605, which was 64 percent of total stormwater cost.  This 
includes $2,193,296 reported by the city of Clovis and city of Fresno for street sweeping 141,769 
of the 142,411 curb miles swept by the agencies (FMFCD, 2003b).

Post Construction Stormwater Management in New Development and Redevelopment 

The post construction program cost was $57,539, which was 2 percent of total stormwater cost.  
This cost was for contracting for maintenance of 8 basins, resulting in an average annual cost of 
$7,200 per basin.
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Public Education, Outreach, Involvement, and Participation 

The cost of this program was $210,716, which was 6 percent of total stormwater cost.  The 
Public Education and Outreach category was combined with the Public Involvement and 
Participation category because the county of Fresno and city of Clovis costs were combined 
(FMFCD, 1999).  There was not a consistently reported activity statistic that could be used for 
normalization.  FCMA agencies were involved in many outreach and participation activities such 
as public service announcements, brochures, BMP fact sheets, volunteer stenciling, special 
events, articles, clean-up activities, hotline, school programs, and business outreach (FMFCD, 
2003b).

Water Quality Monitoring 

The monitoring program cost was $252,918, which was 7 percent of total stormwater cost.  The 
program funded monitoring plan development, sample collection, analysis, reporting, and a 
Water Environment Research Foundation (WERF) contribution.  Only FMFCD reported 
monitoring costs. 

Watershed Management 

The Fresno area agencies did not allocate any cost to this category.  This effort was captured 
under other programs such as Overall Stormwater Program Management. 

6.3 CONFIDENCE IN THE DATA 

For the Fresno-Clovis metropolitan area, confidence in the data was moderate because costs for 
the other agencies were taken from budgeted numbers out of the SWQMP (FMFCD, 1999).  
Additionally, baseline labor costs for the cities and county were less than $90,000 (Appendix D, 
Table D-3), which is approximately the annual cost of one person (salary and overhead).  It 
seems unreasonable that this cost sufficiently covers the pre-existing stormwater labor cost in 
1999 for these entities.  The street sweeping costs provided for the city of Clovis were 
corroborated by the city’s 2002/03 CAFR within 1 percent.
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7.0  CITY OF SACRAMENTO 

Surrounded by largely agricultural land, California’s capital city is located in the central valley at 
the conjunction of the Sacramento and American rivers.  The city of Sacramento has a 
population just exceeding 400,000 (www.census.gov).  The stormwater program is coordinated 
by the Department of Utilities.  Descriptive characteristics for the city of Sacramento are shown 
in Table 7-1.  Primary personal communication was with Bill Busath from the city of 
Sacramento.  The city of Sacramento costs for 2002/2003 were for complying with their 2002 
stormwater permit (RWQCB, Central Valley, 2002b). 

Table 7-1. Select Characteristics of the City of Sacramento 

Description Characteristic Reference 

Mean Income Per Person, $ 18,721 www.census.gov 

Area, (sq. miles) 99 www.census.gov 

Population 407,018 www.census.gov 

Curb Miles Swept 26,450 Table E-6 

Active Construction Sites 417 Sacramento, 2003b 

Industrial and Commercial Sites N/A N/A 

Households 163,957 www.census.gov 

City Actual General Fund Revenue, $ 267,464,000 Sacramento, 2003a 

Annual Rainfall (cm) 46 www.wrcc.dri.edu 

Years Since Incorporation 154 www.cityofsacramento.org

*Reporting these numbers started in fiscal year 2004/05 (Sacramento, 2003b) 

7.1 DATA SOURCES 

The following describes the information available from the data sources.  

Cost Spreadsheets Submitted by City Staff 

The staff provided two spreadsheets, which included cost data.  One spreadsheet contained direct 
costs while the other contained labor costs.  These spreadsheets represent the entirety of the 
city’s stormwater costs except for the verbal estimates for street sweeping and pump station 
cleaning activities.  The direct and labor cost spreadsheets are presented in Appendix E, Tables 
E-2 and E-8 respectively.  The labor costs as assigned to cost survey categories are presented in 
Table E-7.

City of Sacramento, Stormwater Management Program, 2002/03 Annual Report

This report provided activity statistics (e.g. curb miles swept) for various city stormwater 
programs.  These statistics were used to normalize costs to allow comparison with other cities.  
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Personal Communication: Interviews, Phone Calls, E-Mail 

Through personal communication, city staff elaborated on what was accomplished for each cost 
submitted in their spreadsheet and commented on the allocation of costs among the cost survey 
categories.  Also, verbal cost estimates for street sweeping and pump station cleaning activities 
were provided.

Comprehensive Annual Financial Report (CAFR) 2002/03 

During the 2002/03 fiscal year, the city of Sacramento had a fund in place to account for overall 
stormwater related transactions.  This fund is called the “Storm Drainage” fund (Sacramento, 
2003a).  The cost figures in this fund were used for comparison purposes with costs submitted by 
city stormwater staff.  

City of Sacramento, Stormwater Quality Improvement Plan (SQIP) July 2003 

While no cost figures were obtained from this document, it was used to verify that an activity 
was required for compliance with the permit. 

7.2 COST DATA SUMMARY 

Table 7-2 summarizes the stormwater program costs for each cost category.  Figure 7-1 shows 
the relative distribution of costs among the categories.  These cost figures include labor costs for 
the stormwater staff.   

Table 7-2. City of Sacramento Cost Assigned to Cost Survey Categories 

Cost Survey Category Costs ($) 

Construction Site Stormwater Runoff Control 261,716  

Illicit Discharge Detection and Elimination (IDDE) 37,507  

Industrial and Commercial Management Programs 42,318  

Overall Stormwater Program Management 281,502  

Pollution Prevention and Good Housekeeping for Municipal Operations 3,510,806  

Post Construction Water Management in New Development and 
Redevelopment 

38,517

Public Education, Outreach, Involvement, and Participation 361,440  

Water Quality Monitoring 494,577  

Watershed Management 31,591  

   Total 5,059,973  
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City of Sacramento Cost by Category
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Industrial/Commercial
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Figure 7-1. Distribution of Sacramento Stormwater Costs Among the Cost Survey 

Categories

7.2.1 Discussion of Costs for Each Survey Category 

Cost breakdown and calculations for each survey category are found in Appendix E, Table E-1. 
The costs for each survey category are discussed in this section.   

Construction Site Stormwater Runoff Control 

The construction program cost was $261,716, which was 5 percent of overall stormwater cost. 
The construction program oversaw 417 active construction sites (Sacramento, 2003b) and 
performed 6,375 inspections.  The average cost was $29 per inspection and $628 per active 
construction site.  

Illicit Discharge Detection and Elimination 

The IDDE program cost was $37,507, which was less than 1 percent of total stormwater cost.  
This cost is the only item attributed to this program and represents stormwater staff labor.

Industrial and Commercial Management Programs 

The industrial and commercial management program cost was $42,318, which was less than 1 
percent of total stormwater cost.  The only cost attributable to this program was for the 
development of BMP handbooks and labor to do inspections. 
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Overall Stormwater Program Management 

The overall management program cost was $281,501, which was 6 percent of total stormwater 
cost.  Costs in this program were for office products, annual reporting, planning, mailing, 
CASQA fees, NPDES fee, and legal fees.

Pollution Prevention and Good Housekeeping for Municipal Operations 

The municipal operations program cost was $3,510,806, which was 69 percent of total 
stormwater cost.  The two primary activities for this category were street sweeping and pump 
station cleaning.  The average cost was $50 per curb mile swept. Street sweeping and pump 
station costs are about 38 percent and 12 percent of total stormwater cost respectively.  These 
percentages are based on the estimates provided by city staff and do not include labor cost 
allocated to oversee this program.  Street sweeping costs were discounted because the city 
performed additional sweeping in their downtown area that was not permit required.  This may 
be an unfair comparison to other permits that are vaguer about the sweeping requirements.  In 
these programs (see Fresno-Clovis Metropolitan Area as an example), all sweeping costs were 
included because it was assumed that all sweeping was in compliance with the permit.  The 
discounted amount for Sacramento’s street sweeping costs was $277,252.   

Post Construction Stormwater Management in New Development and Redevelopment 

The post construction program cost was $38,517, which was less than 1 percent of total 
stormwater cost. Post construction cost was primarily for stormwater staff labor and student 
intern labor associated with working with developers to assure deployment of appropriate post 
construction BMPs.  In addition, $2,500 was spent for the development of BMP handbooks.  

Public Education, Outreach, Involvement, and Participation 

The public education and outreach program cost was $361,440, which was 7 percent of total 
stormwater cost.  The largest cost for this program was labor, which included both stormwater 
staff and student internship labor.  The total labor cost was approximately 45 percent of the total 
public education and outreach program cost.  The cost of development of integrated pest 
management (IPM) was about 11 percent and television and newspaper advertisements 
constituted 19 percent and 5 percent, respectively.

Water Quality Monitoring 

The monitoring program cost was $494,577, which was 10 percent of total stormwater cost.  
Modeling and data analysis accounted for $131,688.  Sample collection and lab cost accounted 
for $303,077. Stormwater staff and student labor accounted for $59,812.  

Watershed Management 

The cost of this category was $31,591, which was less than 1 percent of total stormwater cost.  
The primary cost attributed to this category was for stormwater staff labor.  
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7.3 CONFIDENCE IN THE DATA 

For the city of Sacramento, confidence in the data was moderate.  Several factors were 
considered in this assessment.  The costs for street sweeping and pump station cleaning were 
estimated and represent approximately 34 percent of total stormwater program cost for the city. 
Since 34 percent of total stormwater cost was based on estimates, a higher level of confidence in 
the data could not be allowed.  Secondly, the labor and direct cost data was submitted in 
spreadsheets built, maintained, and updated by the city staff with the labor costs being based on 
accounting system generated cost figures.  The confidence in the data for Sacramento would be 
noticeably increased if 2003/04 data were considered (Busath, personal communication, 
11/23/04).  The city of Sacramento had a fund (Storm Drainage) set up to account for overall 
stormwater expenditures.  Total expenditures for the Storm Drainage fund were $30,926,0006

(City of Sacramento, 2003a), while total stormwater costs submitted by city staff were 
$5,046,157.  This difference is attributed to the expense for flood control and conveyance work 
not required by the NPDES permit.  Differentiation of stormwater costs in the CAFR was not 
possible.

6 This figure represents the sum of operating expenses, interest expense, amortization of deferred charges, loss on 
disposition of fixed assets, and transfers out. 
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8.0 CITY OF SANTA CLARITA 

The city of Santa Clarita is a small to medium-sized city with a population of 151,088 
(www.census.gov).  The city lies approximately 25 miles from the Pacific coastline in the Santa 
Clara River watershed.  The stormwater program is coordinated by the Field Services 
Department. Descriptive characteristics for the city of Santa Clarita are shown in Table 8-1.  
Primary personal communication was with Oliver Cramer and Travis Lange from the city of 
Santa Clarita.  The city of Santa Clarita costs for 2002/2003 were for complying with their 2001 
stormwater permit (RWQCB, Los Angeles, 2001). 

Table 8-1. Select Characteristics of the City of Santa Clarita 

Description Characteristic Reference 

Mean Income Per Person, $ 26,841 www.census.gov 

Area, (sq. miles) 48 www.census.gov 

Population 151,088 www.census.gov 

Curb Miles Swept 46,800 Cramer, pers. comm., 4/22/04 

Active Construction Sites 64 Santa Clarita, 2003b 

Industrial and Commercial Sites 1,071 Santa Clarita, 2003b 

Households 52,442 www.census.gov 

City Actual General Fund Revenue, $ 61,659,874 Santa Clarita, 2003a 

Annual Rainfall (cm)
1
 33 www.wrcc.dri.edu 

Years Since Incorporation 17 www.santa-clarita.com 

1. Dry Canyon Reservoir rain gage was used.  

8.1  DATA SOURCES 

The following describes the information available from the data sources.  

Los Angeles County Municipal Storm Water Permit (Order 01-182) Individual Annual Report Form, 
Attachment U-4 

This report was the primary source of cost data for the city of Santa Clarita.  The report 
contained labor and direct cost information for the city’s stormwater program broken down into 
categories (Appendix F, Table F-1).  The labor cost is described as “Administrative Costs” and 
were assigned to the Overall Stormwater Management category because the city was unable to 
distribute these costs among the programs.  This report also provided activity statistics (e.g. curb 
miles swept) for various city stormwater programs.  These statistics were used to normalize costs 
to allow comparison with other cities.  

Personal Communication: Interviews, Phone Calls, E-Mail 

Through personal communication, city staff elaborated on what was accomplished for each cost 
submitted in their spreadsheet and commented on the allocation of costs among the cost survey 
categories.  
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Comprehensive Annual Financial Report (CAFR) 2002/03 

During the 2002/03 fiscal year, the city of Santa Clarita had a fund in place to account for overall 
stormwater related transactions.  This fund is called the “Stormwater Utility” fund (Santa Clarita, 
2003a).  The cost figures in this fund were used for comparison purposes with costs submitted by 
city stormwater staff.  

8.2 COST DATA SUMMARY 

Table 8-2 summarized the stormwater program costs for each cost category. Figure 8-1 shows 
the relative distribution of costs among the categories.  Since the city staff was unable to 
distribute stormwater staff labor cost among the programs, it has been captured under Overall 
Stormwater Program Management.   

Table 8-2. City of Santa Clarita Cost Assigned to Cost Survey Categories 

Cost Survey Category Costs ($) 

Construction Site Stormwater Runoff Control 74,995

Illicit Discharge Detection and Elimination (IDDE) 114,831

Industrial and Commercial Management Programs 12,600

Overall Stormwater Program Management 515,352

Pollution Prevention and Good Housekeeping for Municipal Operations 859,754

Post Construction Water Management in New Development and 
Redevelopment 

106,925

Public Education, Outreach, Involvement, and Participation 49,130

Water Quality Monitoring 3,300

Watershed Management 332,949

   Total 2,069,836

City of Santa Clarita Cost by Category
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16%

1%

41%

Monitoring < 1%

 Overall Management

Watershed Management

Construction

   IDDE

Industrial/Commercial
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Figure 8-1.  Distribution of Santa Clarita Stormwater Costs Among the Cost Survey 

Categories.

8.2.1 Discussion of Costs for Each Survey Category 

Cost breakdown and calculations for each survey category are found in Appendix F, Table F-1. 
The costs for each survey category are discussed in this section.  

Construction Site Stormwater Runoff Control 

The construction program cost was $74,995, which was 4 percent of total stormwater cost.  The 
construction program oversaw 64 active construction sites (City of Santa Clarita, 2003b).  The 
average cost was $1,172 per active construction site.  The city performed 11,746 inspections, but 
this reflects all inspections whether or not stormwater inspections were performed.  Therefore, it 
is not appropriate to normalize against number of inspections or compare the number of 
inspections with other cities. (City of Santa Clarita, 2003b)

The cost of $74,995 was based on the assumption that all construction site inspections averaged a 
percentage of time for stormwater inspections.  This was applied to the cost of all 11,746 
inspections whether or not stormwater issues were addressed in all 11,746, but since an average 
was applied it was not necessary to eliminate non-stormwater inspections for cost estimation. 
The cost of $74,995 is the best estimate available for the unknown number of stormwater 
inspections performed in 2002/03. 

The city provided an estimate of what the minimum effort might cost should stormwater 
inspections be performed exclusively and not more often than what is required in the permit 
(Cramer, personal communication, 6/24/04).  Based on 64 sites, $99.21/hr for an inspector and 
vehicle, and 2 hrs per site including travel, the minimum cost for all inspections was calculated 
to be $12,699.  This cost is not presented in the report, it is only presented to indicate that some 
cities that perform stormwater inspections concurrently with other inspections are exceeding the 
minimum requirements of the permit.  

Illicit Discharge Detection and Elimination 

The IDDE program cost was $114,831, which was 6 percent of total stormwater cost.  The cost 
for this program was attributable to investigations.  The average cost per investigation was $311. 

Industrial and Commercial Management Programs 

The industrial program cost was $12,600, which was less than 1 percent of total stormwater cost.  
The industrial program had 110 inspections at an average cost of $115 per inspection. 
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Overall Stormwater Program Management 

The overall management program cost was $515,352, which was 25 percent of total stormwater 
cost.  All of the stormwater staff cost was assigned to this category.  The staff costs (including 
overhead allocation) represent approximately 85 percent of the costs assigned to this category 
and 21 percent of total stormwater cost.  The other cost was $76,520 for development planning.  

Pollution Prevention and Good Housekeeping for Municipal Operations 

The municipal operations program cost was $859,754, which was 42 percent of total stormwater 
cost.  The two primary activities for this category were street sweeping and catch basin cleaning. 
The average cost was $12 per curb mile swept and $170 per basin cleaning.  Street sweeping cost 
and catch basin cleaning cost are approximately 27 percent and 12 percent of total stormwater 
cost respectively.

Post Construction Stormwater Management in New Development and Redevelopment 

The post construction program cost was $106,925, which was 5 percent of total stormwater cost. 
Post construction cost was primarily for capital costs, which included purchase of vehicles for 
catch basin cleaning and ICID equipment (Cramer, personal communication, 6/24/04).  

Public Education, Outreach, Involvement, and Participation 

The public education program cost was $49,130, which was 2 percent of total stormwater cost. 
Public education and outreach activities often incorporated public involvement and participation 
activities.  This made differentiating cost between the categories impractical.  Because of this, 
the two programs were combined.   

Water Quality Monitoring 

The monitoring program cost was $3,300, which was less than 1 percent of total stormwater cost.
The total cost of monitoring was $3,300, which was for monitoring for diazinon at a single 
location (Cramer, personal communication, 6/24/04).  

Watershed Management 

The watershed management program cost was $332,949, which was 16 percent of total 
stormwater cost.  This cost was for the stormwater share of GIS costs.  

8.3 CONFIDENCE IN THE DATA 

For the city of Santa Clarita, confidence in the data was high.  The cost data was found in the 
annual reporting forms.  Through personal communication (Cramer, personal communication, 
4/22/04) with city staff, a couple of adjustments to these numbers were made.  These figures 
were later verified by accounting system reports and comparisons to the CAFR.  
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Since the city of Santa Clarita had a fund (Stormwater Utility) set up to account for overall 
stormwater expenditures, the level of confidence in the data was increased.  This was because a 
comparison could be made between CAFR cost figures and those submitted by city staff.  Total 
expenditures for the Stormwater Utility fund were $2,869,025, while total stormwater costs 
submitted by city staff in the annual reporting forms were $2,219,860.  Non-stormwater 
compliance activities totaled $649,205, which exactly accounts for the difference.  Because of 
this match with CAFR expenditures, the level of confidence in the data was increased.
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9.0 ANALYSIS

Analysis of the cost survey results and comparisons to costs published independent of this survey 
are presented in this section. Backup calculations for the analysis presented in this section are in 
Appendix G.  Costs are analyzed by aggregating costs for all cities and by comparing costs 
between individual cities.

Aggregate cost is the sum of all costs for all cities in this survey.  Aggregating costs results in 
one cost number for total stormwater costs for all programs surveyed.  This number is 
normalized by the number of households for all cities to calculate an average cost per household.
Aggregate costs are broken down into each cost category in Section 9.2.  Aggregate costs are 
presented by cost category and by whether they were enhanced, new, or existed prior to the first 
stormwater permit.   

To take into account the size of the city when making comparisons, costs are normalized by 
number of households.  Number of households was used to normalize costs in other studies. 
Households were selected because it is the most common cost factor from other studies.  
Quantitative analysis of cost factors that may affect cost per household are presented in 
Appendix G.

Section 9.4 presents a breakdown of both aggregate costs and individual city costs into the cost 
classifications of new, existing, and enhanced.

9.1 COST PER HOUSEHOLD 

Table 9-1 presents the number of households for the cities surveyed.

Table 9-1.  Number of Households for Surveyed Areas 

Area Households 

City of Corona 39,271 

City of Encinitas 23,843 

City of Fremont 69,452 

Fresno-Clovis Metropolitan Area
1
 195,311 

City of Sacramento 163,957 

City of Santa Clarita 52,442 

1. The sum of the number of households for city of Clovis, city of Fresno, and the portion of Fresno 
County served by the FMFCD, which was calculated using the population of Fresno County served by 
the district, 65,000 (Pomaville, e-mail communication, 9/13/04), and average persons per household for 
the county (www.census.gov). 

Normalized costs are presented in Table 9-2.  Annual total cost per household ranged from $18 
to $46 for the six cities.  The small data set limits the statistical conclusions which may be 
drawn.  Some anecdotal observations are presented below.  These costs, ordered by the size of 
the city, are displayed in Figure 9-1. 
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The “true” mean in Table 9-2 is based on the sample of all households in the surveyed 
municipalities. It is calculated by dividing the total stormwater costs of all cities by the number 
of households of all cities in this survey.  This gives a true average cost per household, while 
averaging the six cost per household values assigns equal weight to each city regardless of how 
many households are in each city. 

Table 9-2.  Summary of Normalized Stormwater Costs for Municipalities 

Municipalities Municipality Description 
Cost/Household 

($)

City of Encinitas Coastal tourism, small city 46 

City of Fremont Bay Area, moderately integrated countywide program 45 

City of Santa Clarita Tourism and industrial 39 

City of Corona Industrial 32 

City of Sacramento Pumped stormwater, large city 29 

Fresno-Clovis 
Metropolitan Area 

65-90% infiltration, fully integrated multi-city program 18 

Summary Statistics 

Mean of the six values for each city 35 

Median of the six values for each city 36 

Standard Deviation of the six values for each city 11 

True Mean
1

29
1.  The “true” mean is the aggregate stormwater cost for all cities surveyed divided by the aggregate number of households

9.1.1 Going Beyond Minimum Requirements 

In some cases, programs in the California survey appeared to go beyond the minimum 
requirements of the permit.  The cost of this additional effort was not included when it could be 
identified or estimated, such as street sweeping in Sacramento that was above the permit required 
frequency.  Including the total cost of the street sweeping program the cost per household for 
Sacramento would increase $1.69.  In some cases the additional effort could not be estimated.  
This was particularly true when stormwater activities were combined with activities that 
occurred more frequently than the permit requirement for the stormwater activities, such as when 
stormwater construction inspections for Santa Clarita were performed at every construction 
permit inspection and these permit inspections occurred more frequently than the permit 
requirement.   
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Figure 9-1.  Cost per Household Comparison of Each Surveyed City. 

9.1.2 Qualitative Discussion of Costs per Households 

Qualitative discussion is provided here because quantitatively explaining the variation of costs 
per households was not successful (see Appendix G for quantitative analyses).   

The FCMA had the lowest cost per household.  The actual range of costs may be a smaller than 
what is reported in Table 9-2 because FCMA is at the bottom of this range and FCMA may not 
have accounted for all cost as well as other survey participants.  Recall that the costs for the 
cities of Fresno and Clovis were based on budgeted numbers.  Though the FCMA cost data 
collected is within the quality expectations of the study team, accounting of actual expenditures 
may have increased the cost for the FCMA, and decreased the range of costs found in this 
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survey.    However, even if such increases were found, FCMA costs per household would remain 
substantially lower than the other cities.  The following factors are thought to contribute to the 
FCMA costs limit costs being lower than the other survey results:  

flood control and stormwater quality basins are combined, 

land was set aside for water projects, 

climate helps infiltration due to infrequent storms and low annual rainfall, 

lower land cost compared to other cities, 

FMFCD owned land needed for basins prior to storm water permits requirements, 

topography lends to drainage of urban areas to post-construction BMPs, and 

highly permeable soils allow extensive use of infiltration.

These factors are unique or more prevalent for FCMA than for the other cities surveyed. 
Excluding the FCMA as an ideal situation, the range of cost is tighter, $29 to $46 per household.

As see in Table 9-2, variation in cost from the other cities is not obviously explainable by the 
factors of size, location, tourism, and integrated co-permittee programs.  These factors are 
discussed in the following: 

Size: Size does not seem to be important as the large cities of Fremont and Sacramento occupy 
opposite sides of the cost range.  Further, Encinitas, population 58,014, and Fremont, population 
203,413, had almost identical cost per household.  The affect of size on cost per household is 
shown in Figure 9-1. 

Location:  Northern versus southern parts of the state do not seem important; however, though it 
may be coincidental with such a small sample size, the highest cost per household, Encinitas, 
was adjacent to coastal waters and the next highest, Fremont, is adjacent to South San Francisco 
Bay.

Tourism:  A high dependence on tourism may increase visibility of stormwater problems, such 
as beach closures and litter.  This may not be a very important cost factor because Fremont and 
Encinitas have very similar cost per household, and yet Encinitas seems to have a far greater 
reliance on tourism.     

Integrated programs: An integrated program is one in which an overseeing agency establishes 
a common approach in implementing stormwater activities.  Certainly in the case of FCMA, an 
integrated program seems to be an important factor.  No other city surveyed had a program in 
which a single agency implemented a comprehensive plan for post-construction stormwater 
control for all permittees as did FMFCD for the FCMA.  This integration may contribute to 
relatively low cost per household; however, on the other extreme of the cost range was Fremont, 
who participates in the Alameda County Clean Water Program.

Not all qualitative factors could be discussed here.  Cyre (1983) reports on other qualitative 
factors that often affect how much a city spends on stormwater activities.  Besides the factors 
discussed above, perceived equity, public acceptance (i.e. willingness-to-pay), and jurisdictional 
considerations are expected to have an influence on costs.
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9.2 AGGREGATE COST BREAKDOWN BY COST CATEGORIES 

The distribution of total stormwater costs among the cost categories is shown in Figure 9-2.  
Note that pollution prevention costs are subdivided into the percent of cost attributed to street 
sweeping and the percent for all other pollution prevention activities. 

Distribution of Aggregate Cost Among the Cost Categories 

Pollution Prevention 
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Figure 9-2.  Distribution of Aggregate Costs among Cost Categories 

9.3 NEW, EXISTING, AND 

ENHANCED COSTS 

Costs for all stormwater activities were 
identified as new, existing, or enhanced 
according to the extent that the activity existed 
before the first stormwater permit. New costs 
are for activities that are exclusively a result of 
compliance efforts with the stormwater permit. 

Understanding Enhanced Costs 

Some stormwater activities preexisted 
stormwater permits, but permit requirements 
caused an increase in effort.  Enhanced costs 
include all costs of these impacted activities, 
and not just the additional amount due to the 
increase in activities.   
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Existing costs are for activities that predated stormwater permits. Enhanced costs are for existing 
activities that were increased due to permit requirements. Street sweeping is a common example 
of an enhanced activity.  Enhanced costs really consist of an unknown fraction of existing and 
new costs. In the street sweeping case, it seems that the majority, if not all street sweeping costs 
for some cities, preexisted stormwater permits. Other cases may be similar. Enhanced costs 
include street sweeping, drain and channel cleaning, and pump station cleaning. Enhanced costs 
are the total costs for the impacted activities, and not just the increase in cost.  Table 9-3 shows 
the percentage of stormwater costs attributed to new, existing, and enhanced for each city.  The 
distribution of aggregate cost among these classifications is shown in Figure 9-3.

Distribution of Aggregate Cost Between New, Enhanced, and Existing Costs

New

39%

Enhanced

59%

Existing

2%

New , Enhanced, and Existing are determined by w hether the cost existed prior to the f irst stormw ater 

permit.  Enhanced cost existed, but permit requirements caused an increase in cost.  Enhanced costs are 

the total cost for the impacted activities, and not just the increase in cost.

Figure 9-3.  Breakdown of Aggregate Costs into New, Existing, and Enhanced Costs 

It was proposed in meetings of the TAG that cities with utility fees for stormwater may be less 
likely to have a high percentage of enhanced costs.  This was not observed in the cities surveyed.  
In fact, cities with a stormwater fee happen to have a larger percentage of ‘enhanced’ costs, but 
the observation is not conclusive due to limited sample size.  This observation is shown in Table 
9-3.
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Table 9-3.  New, Existing, and Enhanced Cost for Each City 

Municipality or 
Area Existing

%
Ex. Enhanced

%
En. New 

%
New Total

Utility 
Fee

City of Corona 37,651 3% 651,850 52% 561,365 45% 1,250,866 no 

City of Encinitas 16,250 1% 490,786 45% 580,002 53% 1,087,038 no 

City of Fremont 200,000 6% 1,915,836 62% 985,605 32% 3,101,442 yes 

Fresno-Clovis Area 57,539 2% 2,211,196 63% 1,206,295 35% 3,475,029 yes 

City of Sacramento 0 0% 3,257,674 68% 1,562,299 32% 4,819,973 yes 

City of Santa Clarita 50,403 2% 809,351 39% 1,210,082 59% 2,069,836 yes 

   Total 361,842   9,336,694   6,105,648   15,804,184

All the enhanced cost activities are under the Pollution Prevention cost category.  Of the 59 
percent of aggregate cost attributable to enhanced costs, 70 percent was for street sweeping.  
Figure 9-4 shows the distribution of enhanced cost among the pollution prevention activities.

Drain/channel/

inlet cleaning

26%

Pump station 

cleaning

4%

Street sweeping

70%

Other O&M

< 1%

Enhanced Costs
1
 by Activity

1. Enhanced costs, which is 58% of all costs, has an unknown 

breakdown between new and exisiting costs

Figure 9-4.  Breakdown of Enhanced Costs by Stormwater Activity 
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Existing costs, while only two percent of all cost, are mostly pollution prevention costs as seen in 
Figure 9-5.  A single activity for one city, litter and debris removal for the city of Encinitas, 
accounts for 66 percent of the existing pollution prevention cost for all cities.

Existing Cost by Category

Pollution 

Prevention

84%

Post 

Construction

16%

Figure 9-5.  Breakdown of Existing Costs by Cost Category 

New costs include cost from all categories.  One hundred percent of all categories under “new” 
were identified as new cost, except for post construction and pollution prevention.  Figure 9-6 
shows the distribution of new costs among the cost categories. 
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Figure 9-6.   Breakdown of New Costs by Cost Category 
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The distribution, among new, existing, and enhanced, of aggregate cost for all cost categories is 
shown in Table 9-4.  Figure 9-7 shows average cost per household for all stormwater costs and 
for only new stormwater costs.  

Table 9-4.  Distribution of Aggregate Cost Category between New, Existing, and Enhanced 

Classifications
1

 % New % Existing % Enhanced
2

Construction 100% 0% 0% 

IDDE 100% 0% 0% 

Industrial and Commercial 100% 0% 0% 

Overall Management 100% 0% 0% 

Pollution Prevention 1% 3% 96% 

Post Construction 78% 22% 0% 

Public Education 100% 0% 0% 

Monitoring 100% 0% 0% 

Watershed Management 100% 0% 0% 
1.  New, Enhanced, and Existing are determined by whether the cost existed prior to the first stormwater permit.  Enhanced 

cost existed, but permit requirements caused an increase in cost.   
2.  Enhanced costs are the total cost for the impacted activities, and not just the increase in cost and as such, enhanced costs

are made of unknown distribution between new and existing costs. 
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1.  Average cost per household is the aggregate cost divided by the aggregate number of 

households.

Figure 9-7.  Comparison of Aggregate Cost per Household for All Costs and for New Costs 

9.4 DISCUSSION OF STORMWATER COSTS FOR SELECTED COST 

CATEGORIES 

Noteworthy observations of costs for select categories are presented in this section. Only a 
qualitative discussion is warranted due to insufficient data.  

Overall Stormwater Management: This category included legal fees.  Appellant fees are 
excluded, but legal advice on program implementation and response to citizen suits are included.  
It is assumed that if legal fees are incurred, it is a cost of running a stormwater program.  Legal 
costs were always less than 18 percent of the total cost of this category. 

Pollution Prevention:  Street sweeping accounts for 68 percent of the cost of this category as 
seen in Figure 9-8. The unit cost of street sweeping was a commonly asked question during TAG 
reviews.  A summary of street sweeping statistics is presented in Table 9-5.  No explanation was 
identified for the variation in street sweeping costs, though it does not exceed the estimated cost 
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from the Rouge River study (see Section 9-6 for comparisons).  One suggestion not observed in 
the data is that frequency has an effect on unit cost because more frequent sweeping increase cost 
efficiency.  Table 9-5 shows unit cost of street sweeping and approximate frequency sorted by 
unit cost.  Clearly, differences in street sweeping practices, such as sweeper speed, will affect 
costs.

Pollution Prevention Cost by Activity

Drain,channel, 

and inlet 

cleaning

6%

Other activities

22%

Pump station 

cleaning

4%

Street sweeping

68%

Figure 9-8.  Breakdown of Pollution Prevention Costs by Activity. 

Table 9-5.  Street Sweeping Statistics for Municipalities 

Municipality 

Street
Sweeping 
Costs ($) 

Annual Curb 
Miles Swept 

Cost Per Curb 
Mile Swept 

($/curb mile) 

Estimated 
Annual 

Frequency
2

Fremont 1,915,000 31,405 61 12 

Sacramento 1,322,748 26,450 50 12 

Encinitas 117,962 5,832 20 12 

Corona 414,215 20,877 20 26 

Fresno-Clovis Area
1
 2,193,296 142,411 15 12 

Santa Clarita 557,443 46,800 12 50 

1. A breakdown of costs and number of miles swept for the cities of Fresno and Clovis can be found in 
Appendix Table D-5.  Frequency for the city of Fresno was found at 
http://www.fresno.gov/public_utilities/sanitation/cleanup_street_clean.asp. 
2. When an average frequency was not available, frequency was taken as the frequency for residential areas. 

Post Construction: Post Construction costs are expected to increase dramatically as cities move 
into full implementation of SUSMP type requirements for new development and redevelopment.  
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The reported costs are particularly misleading for cost projection purposes since the research 
coincides with the start of SUSMP type requirements implementation.   

9.5 LIMITATIONS 

The information presented is anecdotal. It should not be used to establish a measure of 
compliance because of the lack of quantitative explanations for the observed variability in cost 
per household.

9.6 COMPARISONS TO OTHER STUDIES AND SURVEYS 

The normalized costs from this cost survey were compared to outside literature (e.g. studies, 
professional papers, conference proceedings, etc.).  Other cost sources include, the NAFSMA 
survey of Phase II costs, the USEPA review of cost submitted in Phase I permits, the Rouge 
River National Wet Weather Demonstration Project, street sweeping costs for the city of San 
Antonio, and projected cost (based on actual expenditures) for the city of Los Angeles.  It is 
important to recognize that the study team did not establish the quality of this other data.  
However, in some cases literature data could be excluded based on the available information.   
For example, flow conveyance costs were not included in the California survey; but in some 
cases they were reported as stormwater costs in other studies, such as the Black and Veach 
“stormwater utility” survey (2002).  This could be because stormwater cost estimates are used to 
develop a single fee that is used to fund both conveyance and NPDES permit compliance 
activities. 

9.6.1 Current Los Angeles Cost Estimate  

Staff of the Los Angeles Regional Water Quality Control Board estimated the cost to comply 
with the Los Angeles County municipal storm water permit. Using the estimation method 
believed to be most reliable, Radulescu and Swamikannu (2003) estimated cost per household to 
be $18.  It does not appear that stormwater conveyance costs were included in these costs.

9.6.2 National Association of Flood and Stormwater Management Agencies (NAFSMA) Survey 

The USEPA report “Economic Analysis of the Final Phase II Stormwater Rule” contains a 
summary of costs from two separate efforts to estimate Phase II cost per household.  The first is 
the results of a survey stormwater costs for 56 Phase II municipalities performed by NAFSMA.  
The NAFSMA survey of five cost measures represents the six minimum measures of the Phase II 
regulations because two measures seemed to have been combined: 1) Public Education and 
Outreach and 2) Public Involvement and Participation.   

The second effort presented in the USEPA report is that of a review, performed by USEPA, of 
26 Phase I municipalities.  These 26 municipalities were chosen they were relatively small Phase 
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I cities, they were nearly in the first permit term, and they had cost published in their annual 
reports.

The California survey results for the same five minimum measures were extracted to compare to 
the NAFSMA survey and the EPA review in Table 9-6.  The costs were adjusted to 2003 dollars 
using the Consumer Price Index Urban (U.S. Bureau of Labor Statistics, 2005).

Table 9-6.  Stormwater Costs per Household for Six
1
 Minimum Measures from the 

California Survey, the NAFSMA
2
 Phase II Survey, and the USEPA review of Phase I 

Annual Reports (USEPA, 1999) 

Study 
Median
(50%) ($) Mean ($) Max ($) 

Adjusted California Survey
3
 24 26 35 

NAFSMA Phase II Survey
4
 4.63 10 61 

EPA Phase I Survey
5
 3.16 10 67 

1.  Public Education and Outreach and Public Involvement and Participation were assumed combined for the NAFSMA 
survey. 

2.  NAFSMA: National Association of Flood and Stormwater Management Agencies 
3.  Based only on costs from cost categories that correspond to the six minimum measures   
4.  NAFSMA survey based on 56 Phase II respondents to a survey on stormwater costs for five minimum measures.  

Values adjusted to 2003 dollars.  
5.  EPA results based on a review of 26 annual reports for smaller Phase I cities that were nearly in their first NPDES 

term so that costs would be more representative of Phase II programs.  Values adjusted to 2003 dollars. 

9.6.3 Rouge River National Wet Weather Demonstration Project (Furguson, 1997)7

This study collected cost information for stormwater runoff controls.  Total stormwater costs for 
municipalities in the Rouge River project were not reported.  Costs were available for municipal 
operations and for public education.  These costs are not presented here because further 
information is needed to indicate how the California cities compare to the Rouge River 
programs.  First, municipal operations often include flood conveyance costs and without further 
information, cost comparisons are not appropriate.  Second, without knowing the total 
stormwater cost of these cities, comparison to individual programs are not presented because 
cities may focus on different stormwater programs (different cost categories) based on local 
concerns.  This may be especially true of public education costs.

Costs were also available for street sweeping.  The Plymouth Township street sweeping costs 
were reported at $78/curb mile.  This number can be compared to the range of cost per curb mile 
in the California survey, which was $12 to $61 per curb mile.  Also, the reported cost range for 
contracted street sweeping costs for the Rouge River project was from $149 to $172 per curb 
mile.  It was not investigated why contracted street sweeping is so much higher.   

7 All Rouge River costs were presented in 1997 dollars and these were converted to 2003 dollars. 
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9.6.4 San Antonio Street Sweeping Costs 

The city of San Antonio is reported to spend $3.5 million on street sweeping (Brazozowski, 
2004).  The city of San Antonio estimates that around 45,000 curb miles were swept (Martinez, 
2004).  This results in a cost per mile swept of $78. The highest cost per mile from the California 
survey was $61, indicating costs per mile from the survey are reasonable despite a wide range.
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10.0 CLOSING 

This section discusses the significance of cost survey results and suggests standards for reporting 
cost and activities performed.  These suggestions are meant to build the dataset necessary to 
make management decisions on stormwater program implementation.   

10.1  SIGNIFICANCE OF SURVEYED STORMWATER COSTS IN CALIFORNIA 

The range of 2002/03 fiscal year stormwater costs for the six municipal areas8 surveyed was $18 
to $46 per household.  This only provides a snap shot of costs in 2002/2003 of good California 
Stormwater programs.  Costs will change as requirements change with each new permit.  

A specific example of increasing permit requirements is TMDL compliance.  TMDL costs are 
sometimes addressed within the implementation plans or the cost to achieve water quality 
objectives may already be addressed in 305 (b) reports9.  Since TMDL requirements will be 
added to stormwater permits, these cost estimates are an indication of how permit compliance 
costs will be increasing.  However, TMDL allocations may be distributed to a variety of sources 
besides stormwater, thus stormwater treatment will not bear the entire burden of restoring 
beneficial use to impaired waters.   

Another factor affecting cost in the near term is the increased level of attention given to Standard 
Urban Stormwater Mitigation Plans (SUSMPs).  Post-construction costs in particular are 
expected to increase significantly, but that cost may be borne by developers and contractors 
rather than municipalities. 

Although compliance with construction and industrial permits is discussed in stormwater 
permits, the costs for municipalities to comply with these permits are not addressed in this report.

10.2 SUGGESTIONS FOR REPORTING COSTS AND ACCOMPLISHMENTS  

Current variability in the organization and content of the data submitted by the cities indicates 
standards for reporting costs and stormwater activities are needed to allow accurate cost 
comparisons to be made between stormwater activities.  This cost information is crucial in 
making management decisions regarding which stormwater activities should be implemented.   

8 The Fresno-Clovis Metropolitan Area includes the stormwater costs of the cities of Fresno and Clovis.  

9Even if TMDL plans do not address cost, Section 305 (b) states “each State shall prepare and submit….a report 
which shall include…an estimate of the environmental impact, the economic and social costs necessary to achieve 
the objective of this chapter in such State, including an estimate of the costs of implementing such programs”.  First, 
assuming all 303 (d) listed waters are a subset of 305 (b) waters, it could be assumed that the CWA requires a cost 
analysis for TMDL implementation plans (which is interpreted as “each State shall prepare…”.  Otherwise it seems 
to be required in the State’s “305(b) report”.  Either way, analysis of the cost to restore water quality may be an 
ongoing requirement. 
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The following recommendations for cost reporting are only the first step in the process of 
developing consistent cost reporting.  This process includes notifying cities of reporting goals, 
receiving feedback and data from the cities, reviewing reported costs for quality and consistency, 
and providing feedback to the cities.

10.2.1 Current Variability 

In this survey, there seemed be inconsistent reporting and tracking of stormwater activities and 
associated costs.  This could be from differences in the reporting requirements for each permit.  
The reasons for these differences were not investigated; however, some possibilities are 
discussed.  One reason may be that interest in cost may vary between RWQCB jurisdictions.  
Also, cost tracking systems used by the cities may not be designed to accurately track stormwater 
costs by activity.  According to a survey conducted in 2001-2002, only 50 percent of 122 
surveyed stormwater utilities said that their accounting system permitted cost tracking by 
operating activity (e.g. inlet cleaning) (Black and Veatch, 2002).  Also, Radulescu and 
Swamikannu (2003) note that current governmental accounting standards do not require a 
distinction of stormwater costs.  This was confirmed by a review of these standards by the study 
team.   

10.2.2 Proposed Data Tracking and Reporting 

A separate fund to account for stormwater related expenditures would provide cities with a 
starting point for stormwater cost collection.  Cities would 
be able to use this fund for stormwater related expenditures 
needed for annual stormwater report preparation.  It is 
important that the fund distinguish between stormwater 
permit compliance costs and stormwater conveyance costs.  
Having a fund in place also means that the costs reported in 
the fund would be subject to independent audit on a yearly 
basis, which would increase the level of confidence in 
reported cost figures.  Stormwater costs should be further 
broken down into stormwater programs. 

For all programs, there are several costs that should be 
tracked for each cost category discussed below.  The cost for labor of stormwater staff and 
benefits should be tracked for each program or allocated to each program on a reasonable basis.  
Direct costs (e.g. phone, field and office supplies, etc.) and depreciation costs (e.g. vehicles and 
equipment) should also be tracked for each program.  Finally, overhead allocation for the entire 
stormwater program should be distributed to each cost category.  Overhead allocation is often 
estimated by the cities as a straight percentage of labor cost and includes building fees, payroll, 
human resources, legal, administration, and other costs that provide ancillary support for 
stormwater activities.  

As with costs, accomplishments should be tracked to support stormwater management decisions.  
The ultimate goal is to be able to compare cost benefit between stormwater programs and 

Caution for Template 

Reporting Requirements 

Some of the templates used in 
annual reports reviewed during 
the survey had yes/no questions 
for stormwater activities that 
discouraged quantification of 
accomplishments.   
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activities10.  Reporting accomplishments in terms of receiving water quality benefit is ideal, but 
currently unrealistic.   

Suggested cost categories and what activities they cover are discussed in the following sections. 

Construction Site Stormwater Runoff Control

Stormwater permits require cities to implement construction programs that minimize the 
negative impacts of construction on MS4 stormwater quality.  This is commonly accomplished 
by establishing city ordinances that give the city the legal authority to implement to program.  
This is a parallel and separate effort from the statewide construction permit issued by the 
SWRCB.  The construction program assists contractors and developers in following appropriate 
USEPA guidelines for construction sites.  Cities accomplish this by instituting ordinances, 
inspecting sites and providing training to contractors and city inspectors.  The USEPA activities 
that apply to construction sites are divided into four different categories: runoff control, sediment 
control, erosion control, and good housekeeping.  Runoff control activities include minimizing 
clearing, stabilizing drainage ways, and installing check dams, berms, grass-lined channels, and 
riprap.  The sediment control category includes installing perimeter controls, installing sediment 
trapping devices, installing drain inlet protection.  Erosion control activities include stabilizing 
exposed soils, permanent seeding, installing sod, soil roughening, protecting steep slopes, 
geotextiles, gradient terraces, soil retention, temporary slope drain, protecting waterways, 
temporary stream crossings, vegetated buffers, phase construction, construction sequencing, and 
dust control (USEPA, 2004).

Cost of stormwater inspections at construction sites, the number of inspections performed, and 
the number of active construction sites should be tracked.  Only inspections should be tracked 
when stormwater issues are being addressed by a part of the inspection.  It is suspected that some 
building inspectors still count inspections toward stormwater for latter phases of projects, such as 
interior building work, that has little impact on stormwater.  This should be avoided.

Cost of training provided to inspectors and contractors should be tracked, including the cost for 
the participating inspectors to attend the training.  The number of person-hours trained should be 
tracked for stormwater staff inspectors because the city must pay for each city staff member 
attending training.  For contractor training, the number of training hours provided (regardless of 
group size) should be reported because the cities do not pay for the contractors to attend as they 
do for city staff.

Illicit Discharge Detection and Elimination 

The IDDE program seeks to identify and eliminate illicit discharges to the storm sewer system.  
This is done by inspecting connections to the storm sewer system and requiring landowners to 
remediate illegal discharges.  Common IDDE problems include failing septic systems, 

10 A subcommittee of the California Stormwater Quality Association (CASQA) is working on developing guidelines 
for program effectiveness evaluation. 
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industrial/business connections, recreational sewage, and sanitary sewer overflows.  Costs 
relating to the activities of identifying illicit connections, wastewater connections to the storm 
drain system, and illegal dumping should be reported in this category (USEPA, 2004).

For the IDDE program, the cost of inspections for illicit connections and discharges to the 
stormwater drainage system and the number of inspections should be tracked.  Like construction, 
it is difficult to account for stormwater costs because many activities performed by inspectors 
serve other purposes, such as inspection of the sanitary sewer system.    

Cost of training provided to inspectors should be tracked, including the cost for the participating 
inspectors to attend the training.  The number of person-hours trained should be tracked for 
stormwater staff inspectors in order to effectively allocate overhead cost.  

Industrial and Commercial Management Programs 

Similar to the construction program, the industrial and commercial program uses the 
development and enforcement of city ordinances to minimize pollution of MS4 stormwater.  
Examples of practices employed by facilities include good housekeeping such as covered 
material storage, emergency spill equipment, facility sweeping, no “hosing off” into storm 
drains, and secondary containment of industrial materials.

For the industrial and commercial program, the cost of inspections should be tracked as well as 
the number of industrial and commercial facilities.  Also, the cost of training provided to 
inspectors should be tracked, including the cost for the participating inspectors to attend the 
training.  The number of person-hours trained should be tracked for stormwater staff inspectors.

Overall Stormwater Program Management 

The costs in this category are for stormwater staff costs that could not be allocated to the other 
cost categories.  It includes costs associated with development and oversight of the entire 
stormwater program.  Also, costs for management plans, NPDES fees, reporting, mail, legal 
support, travel, conferences, printing, producing manuals and handbooks, and other non-labor 
costs are included that could not be allocated.  Normalization for this category is not practical 
because of the wide variety of activities, and because very few of these activities can be 
numerically quantified.   

Pollution Prevention and Good Housekeeping for Municipal Operations 

This program includes costs for source control activities relating to pet waste collection, 
automobile maintenance, vehicle washing, illegal dumping control, landscaping and lawn care, 
pest control, parking lot and street cleaning, roadway and bridge maintenance, septic system 
controls, storm drain system cleaning, and alternative discharge options for chlorinated water. 
Costs for materials management would be for alternative products, hazardous materials storage, 
road salt application and storage, spill response and prevention, used oil recycling, and materials 
management (USEPA, 2004). 
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For this program, the cost for street sweeping and the number of curb miles swept should be 
tracked. Also, the cost for drain line and channel cleaning, pump station cleaning, and similar 
activities along with their associated activity statistics (e.g. lbs. of debris removed) should be 
tracked.  

Post Construction Stormwater Management in New Development and Redevelopment 

This program assures that private developers implement post-construction BMPs (treatment 
BMPs11 and permanent source control BMPs).  This program also includes maintenance of post-
construction BMPs on city-owned property.  This cost is included, because unlike the 
construction and industrial programs, post-construction requirements are not regulated by a 
separate permit.  

Treatment BMPs include ponds, dry extended detention ponds, wet ponds, infiltrations practices, 
basins, trenches, porous pavement, filtration practices, bio-retention, sand and organic filters, 
vegetative practices, stormwater wetland, grassed swales and filter strips, runoff pretreatment 
practices, catch basins and inserts, in-line storage, and manufactured products for stormwater 
inlets.  Source control12 or source reduction BMPs include the following activities: experimental 
practices, alum injection, on-lot treatment, better site design, buffer zones, open space design, 
urban forestry, conservation easements, infrastructure planning, narrower residential streets, 
eliminating curbs and gutters, green parking, alternative turnarounds and pavers, BMP inspection 
and maintenance, ordinances for post construction runoff, and zoning (USEPA, 2004).  If the city 
performs these activities in-house, the costs should be included in this category.

Public Education, Outreach, Involvement, and Participation 

Education and outreach to homeowners would cover topics such as lawn and garden care, water 
conservation practices, pet waste, trash management, and proper disposal of hazardous waste.  
General outreach would include outreach relating to commercial activities, tailoring outreach 
programs to minority and disadvantaged communities and children, classroom education, and 
educational materials.  Outreach relating to new development and existing development would 
include low impact development, educational displays, pamphlets, booklets, and utility stuffers, 
media, promotional giveaways, and pollution prevention for businesses. Relating to public 
involvement and participation, activities would include storm drain marking, stream cleanup and 
monitoring, volunteer monitoring, reforestation programs, wetland plantings, adopt-a-stream 
programs, watershed organization, stakeholder meetings, attitude surveys, and community 
hotlines (USEPA, 2004). 

11 Treatment BMPs have been called structural BMPs, but the term ‘treatment BMP’ is preferred since source 
control BMPs often have structural components.  

12 The USEPA defines these as “nonstructural”, but some source controls such as berms and material covers and 
many erosion controls are structural so the term source control or source reduction is used in this report.  
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It is unclear at this time of the utility of tracking specific costs of this program and how they may 
be related to water quality improvements.   

Water Quality Monitoring 

The program tracks costs related to monitoring or both stormwater and receiving water quality.  
These costs cover preparation of monitoring plans, sample collection, sampling equipment, 
laboratory analysis, data analysis, and reporting.

Watershed Management 

This program can be used to track cost for watershed meetings, meeting with stakeholders, and 
development of watershed management plans.  It may also be an appropriate category for 
coordination costs for TMDL planning.   

Conclusion on Category Recommendations 

It may prove that costs cannot be reported as suggested.  Flexibility in compliance is an 
important aspect to cost effectiveness, however, too much flexibility in reporting requirements 
generates a useless dataset.  At a minimum, it is suggested that annual reports throughout the 
state follow a standard format for cost reporting, whether the one suggested here is followed or 
not.

10.3 TAG RECOMMENDATIONS FOR COST TRACKING 

The TAG proposes that if the permittees have a correct cost accounting/reporting system, they 
would be granted an additional quantity of points towards their receipt of a grant under a 
state/federal program; for example, Section 319(h) grants are evaluated on a point ranking 
system that is established by a state.  If the cost accounting/reporting information were tabulated 
pursuant to the state's suggested format, that applicant would receive a bonus allotment equal to 
a boost in total points of approximately 15 percent.  This would alert permittees to the benefit in 
competing for these grants as a prerequisite to establishing the appropriate cost accounting 
system. The proposed system would benefit from review and acceptance by the California 
League of Cities. 
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12.0 ACRONYMS 

ACCWP: Alameda Countywide Clean Water Program 

BMP: best management practice13

CAFR: Comprehensive Annual Financial Report 

CASQA: California Stormwater Quality Association 

CFR: Code of Federal Regulations 

CPR: Coalition for Practical Regulation

CSUF: California State University, Fresno 

CSUS: California State University, Sacramento 

CWA: Clean Water Act 

DAMP: Drainage Area Master Plan 

FCMA: Fresno-Clovis Metropolitan Area 

FMFCD: Fresno Metropolitan Flood Control District 

GIS: Geographic Information System 

IDDE: Illicit Discharge Detection and Elimination 

IPM: integrated pest management 

JURMP: Jurisdictional Urban Runoff Management Program 

LAFCD: Los Angeles Flood Control District 

LARWQCB: Los Angeles Regional Water Quality Control Board 

MEP: maximum extent practicable 

MS4: Municipal Separate Storm Sewer System 

NAFSMA: National Association of Flood and Stormwater Management Agencies 

NPDES: National Pollutant Discharge Elimination System 

13 BMP, as used in this report, refers to conventional BMPs that operate without power or operators.  It does not 
include advanced treatment. 
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OWP: Office of Water Programs 

RWQCB: Regional Water Quality Control Board 

SAR-DAMP: Santa Ana Regional Drainage Area Management Plan 

SQIP: Stormwater Quality Improvement Plan 

SUSMP: Standard Urban Storm Water Mitigation Plan 

SWMP: Storm Water Management Plan 

SWPPP: Storm Water Pollution Prevention Plan 

SWRCB: State Water Resource Control Board 

TAG: technical advisory group 

TMDL: total maximum daily load 

UCLA: University of California, Los Angeles 

USC: University of Southern California 

USD: Union Sanitation District 

USEPA: United States Environmental Protection Agency 

WERF: Water Environment Research Foundation  
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APPENDIX A 

The backup calculations for the cost for each cost survey category in Section 3 and the sources of 
the cost data are presented in this appendix.  Tables generally are presented by sequentially 
increasing levels of detail.  Figure A-1 illustrates how data is shared throughout the tables.     

Table A-1 contains all costs organized into the various standard cost survey categories.  The 
subtotals for each cost category are also presented in Section 3, Table 3-2.  The remaining tables 
(A-2 through A-12) present the detailed back-up information for the numbers in Table A-1.  
Table A-1 is linked to the back-up tables by the table and item numbers in the ‘Source’ column.  
Most of the cost information provided by city staff is listed in Table A-2.  Item numbers 
corresponding to the subtotals in Table A-2 were added to the left hand column to easily show 
how the numbers are pulled forward to Table A-1.  The right hand column in Table A-2 was 
added to show how costs were allocated to the cost survey categories.  Table A-1 entries that 
were not taken directly from Table A-2 are found in Tables A-3 through A-12. 

Table A-1 also provides statistics describing the level of effort for certain activities by 
numerically representing what or how much was accomplished.  References are provided within 
Table A-1 for the activity statistics.  Where relevant statistics are available, normalized costs are 
calculated in Table A-1.  Normalized costs are calculated by dividing the cost of the category or 
activity by the activity statistic.   

For the city of Corona, labor costs of the stormwater staff are not distributed among the cost 
survey categories.  Instead, it is all captured under Overall Stormwater Program Management.  
Thus, comparing costs with other municipalities where such costs are distributed, Corona’s 
Overall Stormwater Management Program costs will be higher.   

Detailed descriptions of how the costs were developed are contained in the following paragraphs. 

Construction Site Stormwater Runoff Control 

The total cost of this category was $53,382.  The costs of the construction runoff control 
category include labor and vehicle usage expenses for inspections and meetings, vehicle usage 
expense for stormwater staff for follow-up visits, training stormwater staff for construction, and 
phone costs by stormwater staff.  The labor and vehicle cost for inspections was taken directly 
from Table A-2.  These inspections were performed by the Inspection Division of the Public 
Works Department (Michele Colbert, personal communication, city of Corona, 3/12/04).

The construction site inspectors also had weekly meetings that covered stormwater issues.  City 
staff estimated that an average of 10 minutes per meeting were spent covering stormwater issues 
(Michele Colbert, pers. comm., 3/12/04).  Table A-8 calculates the cost associated with covering 
stormwater issues in these meetings, assuming 50 meetings per year.   

Follow-up visits for coordination and advisement were performed by the stormwater staff.  As 
mentioned before, these labor costs are not allocated to the construction category because it was 
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Figure A-1. Corona Flowchart of Cost Tables 

difficult for city staff to estimate the distribution of stormwater staff time to the various 
categories.  The allocation of vehicle usage by stormwater staff was estimated by percentages 
provided by city staff (Michele Colbert, pers. comm., 3/12/04).  This information was used in 
Table A-3 in conjunction with the total cost in Table A-2 to estimate the cost of the vehicle for 
the construction category.  Likewise, the phone charges used on these visits were allocated to 
construction in Table A-4.
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The city of Corona incurred employee training costs (item 26, Table A-2) that had a portion 
allocated to the construction category in Table A-7 according to percentages provided by city 
staff (Michele Colbert, pers. comm., 3/12/04). 

City staff provided information regarding construction site inspections, which were summarized 
in Table A-6. Total inspections were calculated in Table A-6 to be 564. The overall normalized 
cost, calculated by dividing the total cost of the category by the number of inspections is 
$95/inspection.

Illicit Discharge Detection and Elimination (IDDE) 

The total cost of this category was $20,628.  The IDDE program was implemented by the source 
control division and public works inspection division of the city of Corona.  The costs attributed 
to this category were for the stormwater share of inspections performed by source control staff 
and inspection staff for other illicit connections at industrial, commercial, and new development 
sites (Table A-2).  The source control inspection cost was developed by estimating how much 
time inspectors took looking for illicit discharges while doing regular inspections of industrial 
and commercial sites (3,050).  Seventy such inspections were made during the 2002/03 fiscal 
year.  The normalized cost calculated by dividing the total cost of the category by the number of 
inspections, is $295/inspection.

Industrial and Commercial Management Programs 

The total cost of this category was $89,916.  This program used public works department staff to 
perform inspections.  This cost was taken directly from Table A-2.   

As in the construction category, the stormwater staff had vehicle and phone usage expenses to 
perform follow-up inspections and meetings for industrial facilities.  These costs were based on 
Table A-2, items 14 and 15 and the allocations were calculated in Tables A-3 and A-4.

Training of stormwater staff for this program was allocated according to Table A-7.

Overall Stormwater Program Management 

The total cost of this category was $317,800.  As discussed previously, stormwater staff costs 
were not distributed to the other categories.  Stormwater staff labor costs are found in Table A-2, 
items 18 through 21.  These costs are loaded costs that include salary, benefits, insurance, etc. 
Office supplies, telephone, and postage are taken directly from Table A-2, items 24 and 25.  The 
cost of reporting was taken from Table A-2, item 34.  Reporting costs paid for updating the 
Drainage Area Master Plan (DAMP).  While not specifically required in the permit the 
information contained in the report is. For example, the city must address flow velocity and 
runoff value increases for new development (Permit, R8-2002-0011 section VIII.8-e).  The 
information in the DAMP also allows the city to track spills and identify regional BMPs.  The 
“administration services” charge is taken from Table A-2, item 27.  This charge includes the 
allocation to stormwater for buildings, payroll, accounting, legal, and other overhead charges 
(Michele Colbert, pers. comm., 3/12/04).   
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Pollution Prevention and Good Housekeeping for Municipal Operations 

The total cost of this category was $720,222.  The city of Corona contracted for street sweeping 
services for 2002/03.  These costs are shown in Table A-2, items 1 and 2.  The number of curb 
miles swept was provided by city staff as a stand-alone worksheet.  This worksheet is reproduced 
in Table A-11.  The personnel cost of $14,000 (Table A-2, item 2) represents labor cost for the 
city of Corona to oversee the street sweeping contractor.  The cost per curb mile swept ($20) is 
calculated based on total street sweeping costs. 

Drain line and channel cleaning was performed in-house.  The equipment rental, labor, and 
vehicle rental costs are presented in Table A-2 (items 3, 4, and 5 respectively).  The normalized 
cost for this activity is based on the sum of these three costs and the total linear feet of 
maintained channels and drain lines.  The costs for each type of facility could not be separated. 
Twenty-nine percent of the total linear feet was drain pipe and 71 percent was channels (Corona, 
2003a).

Corona also incurred costs for hazardous material spill response.  Public works and fire 
departments incurred costs implementing this program.  These costs are calculated in Table A-9 
and are based on a stand-alone worksheet provided by city staff reproduced as Table A-10.  The 
normalized costs for hazmat responses ($465/response) are based on the total costs divided by 
the total number of responses. 

Cost for the maintenance of the storm drain geographic information system (GIS) was taken 
directly from Table A-2.

The allocation of stormwater staff training expenses related to this category are calculated in 
Table A-7, based on Table A-2, item 26.   

The cost incurred by the fire department for implementing SWPPPs for its nine fire stations are 
taken directly from Table A-2, item 23. 

Post Construction Stormwater Management in New Development and Redevelopment 

The total cost of this category was $13,509.  The city staff identified two costs for this category.  
Both are taken directly from Table A-2.  The professional services costs were for a consultant 
that advised the city on selection of post-construction BMPs.  The drain inlet insert maintenance 
cost was for 8 drain inlet inserts.  The normalized cost calculation gives an approximate cost per 
drain inlet insert of $563/insert.  This normalized value is not expected to be useful in comparing 
program costs as part of this cost survey. 

Public Education and Outreach and Public Involvement and Participation 

The total cost of these categories was $28,409. The city did not track these costs separately and 
dividing the costs would be an artificial exercise (Michele Colbert, pers. comm., 3/12/04).  All 
the costs for these two categories were taken directly from Tables A-2 and A-12.  The 
descriptions for these categories in the annual report did not contain statistics that would be 
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useful for normalizing the costs of these categories.  This was confirmed in the meetings with 
city staff.

Water Quality Monitoring 

The total cost of this category was $7,000. The cost incurred for monitoring was for ad hoc 
testing in support of the IDDE program. This cost can be found in Table A-2, item 31.   

References

City of Corona. 2003a. “Comprehensive Annual Financial Report, 30 June 2003” 
http://www.ci.corona.ca.us/depts/finance/cafr03/index.cfm  (18 March 2004) 

City of Corona. 2003b. “Santa Ana Watershed NPDES Municipal Stormwater Permit. Annual 
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Appendix A City of Corona

A-8 NPDES Stormwater Cost Survey

January 2005

Table A -2.  Primary Cost Data for Corona 

Item # City of Corona Category Total Cost Cost Survey Category
1

Street Cleaning/Sweeping

1 Annual Street Sweeping Contract Cost 400,215 Pollution Prevention 

2 Personnel Cost 14,000 Pollution Prevention 
Storm Drain Cleaning

3 Equipment Rental 36,211 Pollution Prevention 
4 Personnel Cost 188,856 Pollution Prevention 
5 Motor Pool Rental 26,568 Pollution Prevention 

Public Education

6 Personnel Time 0

7 WRCOG - Clean Cities 4,000 Public Education  
8 County Implementation Agreement 12,063 Public Education  

Hazmat Reponse

9 Cost for Fire Dept. 5,000 Pollution Prevention 

Plan Check Activity

10 Plan Check Activity 0
Ordinance Enforcement Activities

11 Industrial/Commercial Inspection & Follow-Up 80,674 Industrial
12 Residential 8,700 Public Education

13 Construction (Inspection Costs) 46,184 Construction
14 Motorpool (Explorer) 8,388 See Table A-3
15 Phone 565 See Table A-4

Code Compliance

16 Code Compliance 0

Permit Administration

17 Personnel Expenses: 0
18 Michele (100%) 94,476 Management

19 Nabil (50%) 59,938 Management
20 Ati (30%) 34,874 Management

21 Tracy (10%) 6,196 Management
22 Source Control (10%) 11,007 Illicit Discharge

23 Fire Dept. (10%) 9,685 Pollution Prevention
24 Office Supplies and Publications 730 Management
25 Telephone and Postage 1,200 Management

26 Employee Training and Conference 2,210 See Table A-7
27 Administrative Service Charges 79,367 Management

28 Regional Water Quality Control Board 18,516 Management
29 Professional Services 9,009 Post Construction  

30 Public Education and Information 300 Public Education
31 Laboratory Testing 7,000 Monitoring
32 Structural BMP 0

33 GIS Citywide Storm Drain System 6,300 Pollution Prevention
34 Drainage Master Plan 22,503 Management

NPDES Facilities Mitigation

35 Facilities Mitigation 4,500 Post Construction  

   Total  1,199,235

(Source: Colbert, pers. comm., 3/12/04)

1. Cost Categories Abbreviated According to the Following:

       Construction: Construction Site Stormwater Runoff Control

       Illicit Discharge: Illicit Discharge Detection and Elimination

       Industrial: Industrial and Commercial Management Programs

       Management: Overall Stormwater Program Management

RB-AR44447



Appendix A City of Corona

NPDES Stormwater Cost Survey A-9
January 2005

Table A – 2.  Continued. 

       Pollution Prevention: Pollution Prevention and Good Housekeeping for Municipal Operations

       Post Construction: Post Construction Water Management in New Development and Redevelopment

       Public Education: Public Education, Outreach, Involvement, and Participation

       Monitoring: Water Quality Monitoring

       Watershed: Watershed Management

Table A-3. Distribution of Motorpool (Explorer) between Construction and Industrial/Commercial Programs 
Cost Source Percent Allocation Category Reference Allocated Cost

8,388.00 Table 2, Item 14 95% Industrial/Commercial Colbert, pers. comm., 4/28/04 7,968.60
8,388.00 Table 2, Item 14 5% Construction Colbert, pers. comm., 4/28/04 419.40

Total 100% 8,388.00

Table A-4. Distribution of Phone between Construction and Industrial/Commercial Programs 
Cost Source Percent Allocation Category Reference Allocated Cost

565.00 Table 2, Item 15 95% Industrial/Commercial Colbert, pers. comm., 4/28/04 536.75
565.00 Table 2, Item 15 5% Construction Colbert, pers. comm., 4/28/04 28.25

Total 100% 565.00

Table A-5. Calculation of Inspections for Industrial Management Programs 
Site Type Source Annual Inspections Reference Inspections

High Priority  600 1 Colbert, pers. comm., 3/12/04 600

Medium Priority  540 0.5 Colbert, pers. comm., 3/12/04 0 *
Low Priority   1,910 0.2 Colbert, pers. comm., 4/28/04 0 *

Totals 3,050 600
* inspections started in 03/04, not inspected in 02/03

Table A-6. Calculation of Inspections for Construction Site Stormwater Runoff Control Programs 
Site Type Number Annual Inspections Reference Inspections

High Priority 6 24 Colbert, pers. comm., 3/12/04 144

Low Priority 35 12 Colbert, pers. comm., 3/12/04 420

   Totals 41 564

Table A-7. Distribution of Employee Training Among 
Cost Source Percent Allocation Category Allocated Cost

2,210.00 Table 2, Item 26 33% Construction 736.67

2,210.00 Table 2, Item 26 33% Industrial/Commercial 736.67

2,210.00 Table 2, Item 26 33% Municipal 736.67

Total 100% 2,210.00
(Source: Colbert, pers. comm., 3/12/04)

Table A-8. Cost of Fraction of Construction Inspectors Weekly Meetings Dedicated to Stormwater Issues 

Description

Dollar Amount 

or Statistic Reference
Meetings per year 50 Corona, 2003b

Minutes per meeting 

for stormwater issues 10 Colbert, pers. comm., 3/12/04
Number of person 

hours 9 Calculation

Overhead Rate 80.18$                Colbert, pers. comm., 3/12/04

Labor Cost 6,013.50$           Calculation

Table A-9. Calculation of Hazmat Response Cost for Municipal Operations Program 
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Cost Type Amount Source

Fire Department 5,000.00 Table A-2, Item 9
Equipment 1,040.88 Table A-10
Materials 171.42 Table A-10

Labor 3,408.80 Table A-10
   Total 9,621.10

Table A-10. Hazardous Materials Worksheet Submitted by City of Corona Staff 

Actvity PHAZM

Haz Mat 

Cleaned Up

Number of jobs 41

Labor Hours 129.75

Labor Cost 3,408.80

Equipment Hours 69.82

Equipment Cost 1,040.88

Materials Cost 171.42
Total Cost 4,621.10

Average Cost/Job 112.71

Average Labor Hours/Job 3.16

Average Equipment Hours/Job 1.70
(Source: Colbert, pers. comm., 3/12/04)

Table A-11. Street Sweeping Analysis Submitted by City of Corona Staff 

Service Type Curb Miles Services/Year Annual Miles

Residential 655 26 17,019 82% 84%

Alleys (Residential) 38 12 450 2%
Commercial 54 52 2,786 13% 16%

Medians/Inter (Commercial) 52 12 622 3%

   Totals 797  20,877 100% 100%
(Source: Colbert, pers. comm., 3/12/04)

Percentage

Table A-12. Additional Costs Identified and Submitted by the City of Corona Staff 

Activity Description Cost Stormwater Program
Planning and labor for Household 

Hazardous Waste Collection Event 3,346.00 Public Education

Disposal costs for hazardous waste 12,101.68 Pollution Prevention  

Hazmat waste operator training classes 6,478.00 Pollution Prevention  
Illicit connection inspections 9,621.00 Ilicit Discharge

   Total 31,546.68
(Source: Colbert, pers. comm., 5/18/04)
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APPENDIX B 

The backup calculations for the cost for each cost survey category in Section 4 and the sources of 
the cost data are presented in this appendix.  Tables are generally presented by sequentially 
increasing levels of detail.  Figure B-1 illustrates how data is shared throughout the tables. 

Table B-1 contains all costs organized into the various standard cost survey categories.  The 
subtotals for each cost category are also presented in Section 4, Table 4-2.  The remaining tables 
(B-2 through B-6) present the detailed back-up information for the numbers in Table B-1.  Table 
B-1 is linked to the back-up tables by the table and item numbers in the ‘Source’ column.  Most 
of the cost information provided by city staff is listed in Table B-2.  Item numbers corresponding 
to the subtotals in Table B-2 were added to the left hand column to easily show how the numbers 
are pulled forward to Table B-1.  The right hand column in Table B-2 was added to show how 
costs were allocated to the cost survey categories.  Table B-1 entries that were not taken directly 
from Table B-2 are found in Tables B-3 through B-6. 

For the city of Encinitas, labor, supplies, travel, equipment, and vehicle costs are distributed 
among the various survey categories according to estimates provided by city staff (Table B-3).  
Thus, comparing costs with other municipalities where such costs are not distributed, Encinitas’s 
Overall Stormwater Management Program costs will be lower.  

City staff has projected new capital projects and labor that will immediately increase their costs 
over the next few years.  Additional labor costs will relate to engineering inspections, planning, 
and plan checking. Capital project costs will include installation of filter inserts, fire station wash 
facilities, and a storm drain.  Additional operation and maintenance costs will be incurred 
relating to these capital projects as well.  

Detailed descriptions of how the costs were developed are contained in the following paragraphs.

Construction Site Stormwater Runoff Control 

The total cost of this category was $169,751.  The city of Encinitas Building Department staff 
performed all 401 inspections during the wet season spanning from October 1, 2002 to April 30, 
2003 (Encinitas, 2003b).  The normalized cost, calculated by dividing the total cost of the 
category by the number of inspections, is $423/inspection.  The stormwater staff also conducted 
the following activities in the construction category (descriptions obtained from annual 
stormwater report): 

• Reviewed 5 SWPPPs 

• General enforcement  

• Issued 13 Notices of Violation  

• Monitored weather patterns and storms in the Pacific through the National Weather 
Service

The costs presented in Table B-1 for the construction category include all of these activities and 
does not solely represent the cost for inspections.  This should be considered when comparing 
the normalized cost per inspection for the city of Encinitas to other cities.
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Figure B-1. Encinitas Flowchart of Cost Tables 

Illicit Discharge Detection and Elimination (IDDE) 

The total cost of this category was $49,378.  The IDDE program was implemented by the 
stormwater staff.  The program consists of dry weather monitoring, investigating complaints, and 
looking for illicit connections during regular inspections and visual inspections of the MS4 
(Encinitas, 2003b).  The number of inspections for the IDDE program was not available because 
city staff did not have a formal inspection program. However, 76 “complaints” were filed by city 
staff from the informal visual inspections.  Another 96 complaints were received via the city’s 
stormwater hotline.  There were 172 follow up actions to these complaints. (Encinitas, 2003b). 
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Consequently, cost is normalized by dividing the total cost of the category by the number of 
follow-up activities resulting in a normalized cost of $287 per follow-up action.  

Industrial and Commercial Management Programs 

The total cost of this category was $65,596.  Costs for this category included consultant 
administration services and costs for inspections.  During 2002/2003, the city performed 266 
industrial and commercial inspections (Table B-6).  The normalized cost per inspection was 
$247.  The city is planning on increasing inspections to 400 per year (Weldon, pers. comm., 
4/2/04), which means this cost will significantly increase. Monitoring is performed at each 
industrial facility on an on-going basis (Encinitas, 2003b).  Activities performed by the 
stormwater staff relating to the commercial component of this category are as follows 
(descriptions obtained from the annual stormwater report): 

• Updated commercial facility inventory

• Provided BMP manuals and guidance  

• Educated facility staff in regard to stormwater requirements and minimum BMPs  

• Began development of a grease program  

• Issued several enforcement actions  

The costs presented in Table B-1 for this category include the cost for all of these activities and 
do not solely represent the cost for inspections.  This should be considered when comparing the 
normalized cost per inspection for the city of Encinitas to other cities. 

Overall Stormwater Program Management 

The total cost of this category was $128,159.  The city had a cost of $35,000 for developing a 
stormwater fee. The other activities in this category were for annual reporting and legal support 
for developing ordinances and plaintiff attorney fees.

Pollution Prevention and Good Housekeeping for Municipal Operations 

The total cost of this category was $528,252.  The largest cost of this category was street 
sweeping, which cost $117,962.  Drain line and channel cleaning cost was $114,711 while sump, 
inlet, and manhole cleaning cost was $258,113.  Additional activities performed were as follows 
(descriptions obtained from annual stormwater report): 

• Engineering services for oversight, strategic planning, and management 

• Trash pick-up 

• Disposal of sediment 

• Performed capital projects 

• Updated municipal inventory 
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Tables B-1 and B-4 contain a breakdown of costs.

Post Construction Stormwater Management in New Development and Redevelopment 

The total cost for this category was $15,344.  This cost includes storm drain insert installation 
and maintenance costs (Weldon, pers. comm., 4/2/04).  Also, professional services for UV 
consulting, administration, report preparation, and presentations were acquired in regard to the 
Moonlight Beach project.   

Public Education and Outreach and Public Involvement and Participation 

The total cost of these categories was $41,898.  These categories were combined for the city of 
Encinitas due to major overlap between the two.  All direct costs came directly from the data in 
Tables B-2 and B-4.  Statistics were only available for the number of posters distributed. 
Activities in this category included the following (descriptions obtained from annual stormwater 
report):

• Dissemination of general stormwater brochures  

• Stencils placed at all inlets  

• Updated city website with stormwater related information  

• Dissemination of door hangers  

• Design, purchase, and dissemination of promotional key chains  

• Dissemination of pens  

• Published 9 local newspaper articles with information regarding the city’s Clean Water 
Program and its accomplishments  

• Production and dissemination of a general stormwater poster at public events  

• Training of city staff

• Made two presentations to the city council and public attendees; an estimated 20 people 
were present at each meeting  

• Printed materials were provided to contractors and developers via brochures

• Held a 2-hour construction workshop to inform the construction and development 
community about stormwater regulations and BMP requirements; 50 people attended  

• Sent two special mailings relating to stormwater issues were sent to developers and 
contractors

• Special mailers were sent to restaurants and automotive businesses  

• Held a workshop with the local nursery constituency to present nursery BMPs

• Held “garden care” type workshops; approximately 46 people attended  

• Performed stormwater sampling with a 5th grade class and made a presentation 
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• Presented the watershed model to a 3rd grade class; approximately 200 children 
participated in the presentation  

• Initiated a collaborative workgroup of several cities in the North County to develop 
educational outreach products and approaches on a watershed basis

• Held commercial business workshops

• Participated in a public opinion survey

• Held several community events

Water Quality Monitoring 

The total cost for this category was $76,262.  Costs were not normalized because they vary 
according to type of water quality analysis performed.  

Watershed Management 

The total cost for this category was $12,400.  These costs consisted of watershed plan 
development costs and stormwater staff labor costs. 

References

City of Encinitas, 2003. “City of Encinitas Stormwater Annual Report” 2003 
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Appendix B City of Encinitas

B-8 NPDES Stormwater Cost Survey

January 2005

Table B-2. Source Data Table Submitted by City of Encinitas (cost survey categories added) 

Item # City of Encinitas Category Cost Cost Survey Category1

1 Staff Salary 147,760.00 See Table B-3
2 Contract Staff 41,743.00 See Table B-3

3 Supplies/Travel/Equipment 5,409.00 See Table B-3

4 Vehicle 2,600.00 See Table B-3

Permit Fees:

5   State Water Resources Control Board 3,750.00 Management

6   Copermittee MOU Fees 25,186.00 Monitoring

Municipal Programs:

  Miscellaneous Contracting

7     Ashford Engineering 8,840.00 Pollution Prevention   

8     AMEC 2,500.00 Pollution Prevention   

9   BMP Implementation & Maintenance 1,240.00 Post Construction  

10     Downstream Services 668.01 Post Construction  

11     Ashford Engineering (Moonlight) 3,560.00 Post Construction  

12   Clean Up/Abatement Programs 2,850.00 Pollution Prevention   

Industrial/Commercial Programs:

  Inspections

13     D-Max 43,600.00 Industrial   

14     Ashford Engineering 12,120.00 Industrial   

Nursery Program:

  Inspections
15   Education Activities (UC Regents) 2,374.00 Public Education

Construction Programs: 0.00

IC/ID Program: 

    Source Tracking/Spills/Inspections 0.00

    Water Quality Monitoring:

16       Encina 14,893.00 Monitoring

17       Del Mar Analytical 3,161.00 Monitoring

18       San Elijo JPA 3,395.00 Monitoring

Watershed Urban Runoff Management:

19     Ashford Engineering 2,524.00 2 Watershed

20     City of Oceanside (survey& posters) 3,292.47 Public Education

21     City of Carlsbad (survey) 2,000.00 Public Education

Education:

22     Ashford Engineering 14,480.00 Public Education

Reporting (JURMP/WURMP Annual Report):

23     Ashford Engineering 25,080.00 Management

24 Grant Writing: 2,440.00 Management

Legal Fees:

25     Glenn Sabine 11,915.50 Management

26     Marco Gonzalez 9,950.00 Management
27 Misc.: BMP Cottonwood Creek & San Elijo Outlet 520.73 Management

28       Construction 150,000.00 Construction

29       Appropriation for Stormwater Fee Vote 35,000.00 3 Management

30       B&D Construction 35,887.00 4 Unallocated

 Total Expenditures 618,738.71

(Source: Weldon, pers. comm., 4/2/04)

1. Cost Categories Abbreviated According to the Following:

       Construction: Construction Site Stormwater Runoff Control

       Illicit Discharge: Illicit Discharge Detection and Elimination

       Industrial: Industrial and Commercial Management Programs

       Management: Overall Stormwater Program Management
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Appendix B City of Encinitas 

NPDES Stormwater Cost Survey B-9
January 2005

Table B-2. Continued. 

       Pollution Prevention: Pollution Prevention and Good Housekeeping for Municipal Operations

       Post Construction: Post Construction Water Management in New Development and Redevelopment

       Public Education: Public Education, Outreach, Involvement, and Participation

       Monitoring: Water Quality Monitoring

       Watershed: Watershed Management

2. Per personal communication with Kathy Weldon, this number was reduced to $2,524 from $12,880.

3. Per personal communication with Meleah Ashford, this number was reduced to $35,000 from $100,000.

4. Construction of storm drain was not attibuted to permit compliance.

Table B-3. Distribution of Labor ($189,503) and Supplies/Travel/Equipment/Vehicle ($8,009) Costs 

Submitted by City of Encinitas Staff 

Category

Percent All 

Clean Water 

Program Staff

Cost Allocated by 

Percentages

Public Outreach 5% 9,875.60

Public Involvement 5% 9,875.60

ICID 25% 49,378.00

Construction 10% 19,751.20

Post Construction (SUSMP) 5% 9,875.60

Industrial 5% 9,875.60

Pollution Prevention for Municipal 5% 9,875.60

Monitoring 15% 29,626.80

Overall Stormwater Management 20% 39,502.40

Watershed Management 5% 9,875.60

   Total 100% 197,512.00
(Source: Ashford, pers. comm., 4/15/04)

Table B-4. Public Works Cost Data Submitted by City of Encinitas Staff 

Description Labor Equipment Contract Total

Sumps, inlets, manholes 101,404.00 72,968.00 83,741.00 258,113.00

Drain lines and channels 101,405.00 13,306.00 0.00 114,711.00

Trash pick-up 0.00 0.00 13,400.00 13,400.00
Street sweeping 0.00 0.00 117,962.00 117,962.00

   Total 202,809.00 86,274.00 215,103.00 504,186.00
(Source: Ashford, pers. comm., 4/15/04)

Cost Type

Table B-5. Calculation of Number of Curb Miles Swept 

Street Miles Swept

Frequency 

(yearly) Reference

Annual 

Street Miles 

Swept

Annual

Curb Miles 

Swept
1

243 12 Encinitas, 2003b 2,916 5,832
1. Calculated by multiplying the "annual street miles swept" by 2.

Table B-6. Calculation of Industrial/Commercial Inspections 

Type Number Reference

Industrial 3 Encinitas, 2003b
Commercial (DMAX) 202 Encinitas, 2003b
Commercial, nurseries 5 Encinitas, 2003b

Complaint driven (Ashford) 56 Encinitas, 2003b
   Total 266
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Appendix C City of Fremont 

NPDES Stormwater Cost Survey C-1
January 2005

APPENDIX C 

The backup calculations for the cost for each cost survey category in Section 5 and the sources of 
the cost data are presented in this appendix.  Tables generally are presented by sequentially 
increasing levels of detail.  Figure C-1 illustrates how data is shared throughout the tables. 

Table C-1 contains all costs organized into the various standard cost survey categories.  The 
subtotals for each cost category are also presented in Section 5, Table 5-2.  The remaining tables 
(C-2 through C-5) present the detailed back-up information for the numbers in Table C-1.  Table 
C-1 is linked to the back-up tables by the table and item numbers in the ‘Source’ column.  Most 
of the cost information provided by city staff is listed in Table C-2.  Item numbers corresponding 
to the subtotals in Table C-2 were added to the left hand column to easily show how the numbers 
are pulled forward to Table C-1.  The right hand column in Table C-2 was added to show how 
costs were allocated to the cost survey categories.  Table C-1 entries that were not taken directly 
from Table C-2 are found in Tables C-3 through C-5. 

Table C-1 also provides statistics describing the level of effort for certain activities by 
numerically representing what or how much was accomplished.  References are provided within 
Table C-1 for the activity statistics.  Where relevant statistics are available, normalized costs are 
calculated in Table C-1.  Normalized costs are calculated by dividing the cost of the category or 
activity by the activity statistic.   

For the city of Fremont, labor costs of the stormwater staff are not distributed among the various 
survey categories.  Instead, it is all captured under Overall Stormwater Program Management.  
Thus, comparing costs with other municipalities where such costs are distributed, Fremont’s 
Overall Stormwater Management Program costs will be higher.   

The Union Sanitation District (USD) is under contract with the city of Fremont to provide 
facility and illicit discharge services, construction inspections, public education, countywide 
clean water program meeting participation, reports, database, and vehicles.  The breakdown of 
the USD cost is presented in Table C-4.   

The contribution made to the Alameda County Clean Water Program (ACCWP) was allocated 
according to Table C-5.  Table C-5 has the total cost of the ACCWP broken into stormwater 
program categories.  ACCWP supports subcommittee meetings, legal advice, regulatory advice, 
agency education and information sharing.  On the bottom of the table is the dollar amounts 
contributed from each of the participating agencies.  Fremont contributed $339,990 out of the 
total ACCWP expenses of $2,342,113.  The ratio of Fremont contribution to the total ACCWP 
program cost was used to determine the contribution Fremont made to the individual programs.  
This calculation is in the far right column of Table C-5.  

Detailed descriptions of how the costs were developed are contained in the following paragraphs. 
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Appendix C City of Fremont

C-2 NPDES Stormwater Cost Survey

January 2005

Figure C-1. Fremont Flowchart 

Construction Site Stormwater Runoff Control 

The total cost of this category was $17,715.  The costs of this category were for inspection of 
active construction sites and for plan checking to verify appropriate post construction BMPs 
were being used (Fremont, 2003b).  Employee training and 58 erosion control inspections were 
conducted (Fremont, 2003b).  USD performed 139 general stormwater inspections.

Illicit Discharge Detection and Elimination (IDDE) 

The total cost of this category was $5,917.  All of the costs in this category represent 
contributions to the ACCWP for assistance in eliminating non-stormwater discharges, analyzing 
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Appendix C City of Fremont 

NPDES Stormwater Cost Survey C-3
January 2005

findings, reporting, and staff labor.  During the year, 118 follow-up activities were conducted 
(Fremont, 2003b).  

Industrial and Commercial Management Programs 

The total cost of this category was $210,027.  Most of the activities for this category were 
performed by USD.  A cost breakdown by activity was not provided.  The total number of 
inspections was 482, which includes 91 re-inspections.  The city had 81 enforcement actions in 
2002/03 and identified and abated 32 “Potential Exposure” and 18 “Non-Stormwater” 
discharges. (Fremont, 2003b).  Inspection documentation costs amounted to $31,697.  Though 
USD also performed some construction inspections, this cost was included here because the 
majority of inspections were for the industrial/commercial program.  Inspection costs were 
$160,861 resulting in a cost of $436/inspection.

Contributions to the ACCWP totaled $17,469 and were for outreach, refining guidelines, 
training, and reporting.

Overall Stormwater Program Management 

The total cost of this category was $453,872.  Sixty-nine percent of the cost allocated to this 
category was for the stormwater staff labor and allocation of overhead cost.  The city staff was 
unable to distribute the labor costs among the survey categories.  Other costs in this category 
were for USD services, NPDES fees, consultant services, and various administrative costs.  USD 
staff participated in ACCWP subcommittees at a cost of $12,928, $7,659 in reporting costs, 
$6,107 for meeting attendance, and $135 for mitigation work.  The mitigation work was a minor 
cost and therefore allocated to this cost category rather than investigate for a description of the 
work.

Contributions to the ACCWP totaled $95,560 and were for regulatory advising, instituting 
improvements, support committees, legal advice, website, newsletters, dues, permit fees, 
business water quality incentives, miscellaneous expenses, and staff labor.

Pollution Prevention and Good Housekeeping for Municipal Operations 

The total cost of this category was $2,128,175.  Of this amount, 85 percent was for street 
sweeping.  The costs for this category were for the activities of street sweeping, litter/debris 
removal, and GIS.  The city performed other activities but was unable to provide the associated 
costs.  These activities were cleaning drain lines and channels, inlets, cross culverts, and conduits 
(Silva, pers. comm., 9/22/04).  Additional activities obtained from the annual stormwater report 
included employee training, maintenance staff attendance at maintenance subcommittee 
meetings, mailing information packets to new businesses, workshops, partnered with USD to 
develop, print, and mail a newsletter (Fremont, 2003b).  

Contributions to the ACCWP totaled $13,175 and were for performance standard development 
and updating, and staff labor.
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Appendix C City of Fremont

C-4 NPDES Stormwater Cost Survey

January 2005

Post Construction Stormwater Management in New Development and Redevelopment 

The total cost of this category was $19,746.  This cost was for engineering, planning, and city 
staff to research, track, and report information for the annual stormwater report.  It was also for 
task force meetings to develop strategies for compliance with their permit regarding new 
development and redevelopment.  The source table (C-2) describes this cost as a “quasi-external 
expenditure” because it is the amount that was transferred to engineering and other departments 
to cover stormwater related activities.

Contributions to the ACCWP totaled $15,337 and were for controls guidance, watershed 
inventory, construction activities, performance standards, coordination, brochures, and staff 
labor.

Public Education and Outreach and Public Involvement and Participation 

The total cost allocated to these categories was $101,717.  Advertising costs (including 
billboards and newsletters) were for public education and outreach.  Creek clean-up had both 
public involvement, participation, and outreach components.  Due to this overlap, the programs 
were combined for the city of Fremont.  Approximately 70 percent of the creek clean-up was 
done by city staff and volunteers accounted for 30 percent of the effort (Silva, pers. comm., 
9/22/04). Other activities in these categories included the following (descriptions obtained from 
the annual stormwater report):

• 24 school outreach presentations to 5th grade classrooms 

• 4 school outreach presentations at middle school “special day” classes 

• Stormwater staff participated in a Safety Fair at Gomez Elementary by doing a watershed 
demonstration and distributing pamphlets 

• Stormwater staff participated in several public events including the Fremont Festival of 
the Arts, Good Neighbor Day, Boston Scientific Health and Wellness Fair, and National 
Night Out 

• Rock Steady Juggling performance to 1,490 students who were educated about urban 
runoff issues 

• Educated 680 students about urban runoff issues at the Caterpillar Puppet show 

• Participated in and helped fund the “Kids in Creek” workshops 

• A city of Fremont staff member served as a panelist at California State University 
Hayward’s “Careers in the Environmental Sciences”. The staff member discussed career 
opportunities in the stormwater field with students. 

• Distributed brochures and fliers to Devry University 

• The city of Fremont Environmental Services Department funded Math/Science Nucleus 
(MSN) and city of Fremont Park and Recreation Department to develop and lead field 
trips to educate 140 students and 26 parents about urban runoff issues.  The city also 
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Appendix C City of Fremont 

NPDES Stormwater Cost Survey C-5
January 2005

funded Irvington Academy High School to educate students about urban runoff issues. 
(Fremont, 2003) 

USD provided $25,897 worth of public education services, accounting for 51 percent of the cost 
in this category.  USD provides a website with BMP fact sheets for citizens and business owners 
and participates in school outreach activities.  The materials promote Integrated Pest 
Management and the Bay Area-wide campaign called Our Water/Our World.  USD also provides 
brochures and facility inspection checklists for businesses such as restaurants and printer shops.

Contributions to the ACCWP totaled $50,796 and were for effectiveness evaluations, staff 
training, implementation assistance, educational outreach for organized activities and events, 
community stewardship grants, elementary education, environmental education at a fair, and 
staff labor.

Water Quality Monitoring 

The total cost of this category was $131,326.  Of this cost, $7,200 was for water quality sampling 
at two locations.  Both chronic and acute toxicity tests were performed (Silva, pers. comm., 
9/22/04).

Contributions to the ACCWP totaled $124,126 and were for regional state board annual fees, 
mercury testing, watershed inventory, data management, GIS assistance, fishery assessment, 
contract recreation, litter and leaf control, TMDL compliance tasks, diazinon grant, analytical 
services, a monitoring project, and staff labor.

Watershed Management 

The total cost of this category was $17,610.  All of the costs in this category represent 
contributions to the ACCWP for development of a watershed study framework, assessment of 
pilot project activities, and staff labor.  

References

City of Fremont, 2003. “Alameda Countywide Clean Water Program Fiscal Year 2002/03 
Annual Report”.  Volume III of IV.  
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Appendix C City of Fremont 

NPDES Stormwater Cost Survey C-9
January 2005

Table C-2. Source Data Table Submitted by City of Fremont (cost survey categories added) 

Item # City of Fremont Category Total Cost Cost Survey Category
1

1 Salaries 115,954.72 Management

2 Benefits 37,413.57 Management

3 Overtime 928.78 Management

4 Part time salaries 16,750.10 Management

5 Promotional Materials 0.00

6 Misc Operating Supplies 5,199.59 Public Education

7 Office Supplies 558.25 Management

8 Periodicals 469.06 Management

9 Printing 1,687.98 Management

10 Legal 0.00

11 Consultant Services 11,777.40 Management

12 Contractual Services 26,503.39 See Table C-3

13 Photographic Services 0.00

Governmental Services
2

14    Union Sanitary District 263,000.00 See Table C-4

15    Alameda Countywide Clean Water Program 339,990.00 3 See Table C-5

16    State Water Resource Control Board 8,750.00 Management

Media Purchase/Advertising

18 Other Professional Services 0.00

19 Telephone 12.96 Management

20 Postage 75.00 Management

21 Travel Expenses 403.43 Management

22 Training 840.29 Management

23 Technical Training 1,750.00 Management

24 Advertising development 310.00 Public Education  

25 Space Rental 210.00 Public Education  

26 Equipment Rental 0.00

27 Office Machines > $5k 0.00

28 Office Machines<$5k 350.00 Management

29 Office Furniture 0.00

30 Interfund Transfers 115,000.00 Pollution Prevention  

31 Interfund Transfers 1,800,000.00 Pollution Prevention

32 Interfund Transfers 200,000.00 Pollution Prevention

33 Info Systems 19,375.20 Management

Transfer to Veh Repl Rund

34 Worker's Comp 590.42 Management

35 General Liability 3,058.22 Management

36 Quasi-External Expenditure 19,746.31 Post Construction

37 Overhead Allocation 110,737.00 Management

   Total 3,101,441.67

(Source: Silva, pers. comm., 4/5/04)

1. Cost Categories Abbreviated According to the Following:

       Construction: Construction Site Stormwater Runoff Control
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Appendix C City of Fremont

C-10 NPDES Stormwater Cost Survey

January 2005

Table C-2. Continued. 

       Illicit Discharge: Illicit Discharge Detection and Elimination

       Industrial: Industrial and Commercial Management Programs

       Management: Overall Stormwater Program Management

       Pollution Prevention: Pollution Prevention and Good Housekeeping for Municipal Operations

       Post Construction: Post Construction Water Management in New Development and Redevelopment

       Public Education: Public Education, Outreach, Involvement, and Participation

       Monitoring: Water Quality Monitoring

       Watershed: Watershed Management

3. This number was adjusted down from $340,000 upon reciept of contract breakdown (see Table C-5).

2. The original total submitted for total governmental services was $611,417. This figure was changed per email from Barbara 

Silva on 6/10/04 to 611,750 as shown by the breakdown between Union Sanitary District, Alameda Countywide Clean Water 

Program, and State Water Resource Control Board.

Table C-3. Breakdown of Contractual Services (Table C-2, Item 12) 

Description Cost Cost Survey Category

Math Science Nucleus (MSN) Environmental Education 6,803            Public Education  

Water quality sampling (Pacific Eco Risk) 7,200            Monitoring
Citywide newsletter 12,500          Public Education  

   Total 26,503
(Source: Silva, pers. comm., 4/15/04)

Table C-4. Breakdown of Union Sanitation District (USD) Cost (Table C-2, Item 14) 

Description Cost Cost Survey Category

Public education 25,897 Public Education

ACCWP participation 12,928 Management

Reporting 7,659 Management

Meeting 6,107 Management

Inspection documentation 31,697 Industrial  

Mitigation 136 Management

Construction inspection 17,715 Construction
Business inspection 160,861 Industrial  

263,000
(Source: Silva, pers. comm., 4/15/04)
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Appendix C City of Fremont 

NPDES Stormwater Cost Survey C-11
January 2005

Table C-5. ACCWP Cost Breakdown 

 GENERAL CLEAN WATER PROGRAM   2002-2003
Budget Unit 50201 F15W81      PROGRAM MANAGER: Jim Scanlin

2. PLANNING AND REGULATORY COMPLIANCE MAKE ENTRIES IN YELLOW BOXES

GENERAL PROGRAM

AMOUNT

% of Grand

Total

Fremont

Contribution

1 EISENBERG OLIVIERI ASSOCIATES E01 $223,000 10% 32,372

Regulatory Advising, Institute Improvements, Support Committees, Legal Advice, Website, and Newsletter

2 PARTICIPATION IN REGIONAL STORMWATER EFFORTS J11 $75,000 3% 10,887

Dues for Regional Stormwater Representation Groups and tasks of regional benefit

3 NPDES PERMIT FEE J11 $20,000 1% 2,903

Fee for Countywide Clean Water Program Permit - Required by Regional Water Board

4 CONTINGENCY $73,500 3% 10,670

Program Contingency Amount

5 GREEN BAY BUSINESS PROGRAM J11 $20,000 1% 2,903

Contribution to Support Business - Water Quality Incentives Program 

6 SPECIAL DEPARTMENTAL ACCOUNT $35,000 1% 5,081

Dan will tell us what this covers

7 CONTRACT $0 0% 0

To fulfill Total Maximum Daily Load (TMDL) requirements 

8  STAFF -- $211,793 9% 30,745

R. HALE J01 300 85.00 $25,500

J. SCANLIN J02 1,332 80.00 $106,560

G. SHAWLEY J02 145 63.00 $9,135

LABOR OVERHEAD $70,598

TOTAL PROGRAM ADMINISTRATION  $658,293 28% 95,560

CLEAN WATER DIV. STAFF HRS. 1,777

3. FOCUSED WATERSHED STUDIES
1 CONTRACTOR TO BE DETERMINED E03 $0 0% 0

Watershed Activities in Watersheds Tributary to Lake Merritt and Laguna Creek

2 APPLIED MARINE SCIENCES E03 $65,000 3% 9,436

Develop Watershed Study Framework, Assess Pilot Project Activities

3 NAME OF CONTRACTOR

Dexcription of service

4 STAFF $56,309 2% 8,174

E. DA COSTA J03 29 58.00 $1,682

A. FENG J03 399 63.00 $25,137

J. SCANLIN J03 134 80.00 $10,720

LABOR OVERHEAD $18,770

TOTAL FOCUSED WATERSHED STUDIES $121,309 5% 17,610

HRS. 562

4. WATER QUALITY MONITORING
% of Grand

Total

Fremont

Contribution

1 REGIONAL WATER BOARD FEE FOR REGIONAL MONITORING PROGRAM E04 $140,000 6% 20,323

Annual Fee Required by Regional Water Board to Monitor and Report on Health (Water Quality) of San Francisco Bay Estuary

2 APPLIED MARINE SCIENCES (AMS) E04 $65,000 3% 9,436

Mercury Testing

3 ENVIRONMENTAL IMPACT PLANNING CORP. (EIP) E04 $140,000 6% 20,323

Watershed Inventory, Data Management, and Geographical Information Systems Assistance

4 URS CONSULTANTS E04 $130,000 6% 18,871

Assess Fisheries,  Contact Recreation, Litter and Leaf Control

5 REQUIRED CONTRIBUTION TO WATER QUALITY ATTAINMENT STRATEGIES E04 $160,000 7% 23,226

Contribution to MOU-based Total Maximum Daily Load compliance tasks.

6 DIAZINON GRANT E04 $10,000 0% 1,452

DiazInon Grant 

7 SYSTECH ENGINEERING $46,000 2% 6,678

Analytical Services

8 CLEAN WATER AGENCIES TMDL COPPER-NICKEL MONITORING PROJECT $40,000 2% 5,807

Dexcription of service

9 NAME OF CONTRACTOR

Dexcription of service

10 STAFF $124,077 5% 18,011

E. DA COSTA J04 20 58.00 $1,160

A. FENG J04 956 63.00 $60,228

S. MILLER J04 300 43.00 $12,900

TRAINEE J04 40 26.00 $1,040

J. SCANLIN J04 53 80.00 $4,240

G. SHAWLEY J04 50 63.00 $3,150

LABOR OVERHEAD $41,359

TOTAL WATER QUALITY MONITORING $855,077 37% 124,126

HRS. 1,419

5. PUBLIC INFORMATION/PARTICIPATION
GENERAL PROGRAM 

AMOUNT
% of Grand 

Total
Fremont 

Contribution

1 TARGETED OUTREACH / REGIONAL ADVERTISING E05 $0 0% 0

Targeted Outreach to Meet Public Information Requirements - REGIONAL ADVERTISING

2 EISENBERG OLIVIERI ASSOCIATES (EOA) E05 $45,000 2% 6,532

Evaluate Effectiveness, Clean Water City and County Staff Training, Assist Implementation
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Table C-5. Continued. 

3 ESTUARY ACTION CHALLENGE E05 $30,000 1% 4,355

Educational Outreach for Organized Activities and Events

4 AQUATIC OUTREACH INST. (AOI) Kids in Creeks E05 $91,500 4% 13,282

Community Stewardship Grants, Educ.Outreach (Kids in Creeks, Gardens, Marshes & Workshops) Assist Implementation 

5 RESOURCE CONSERVATION DIST. (RCD) - Baysavers E05 $56,000 2% 8,129

Educational Support - Baysavers Elementary Education Curriculum and Implementation 

6 BAY AREA ENVIRONMENTAL EDUCATION RESOURCE FAIR (BAEER FAIR) E05 $2,500 0% 363

Educational Support

7 CONTRACTOR TO BE DETERM. GEN'L OUTREACH $50,000 2% 7,258

Reinforce Message in Communities

8 STAFF $74,925 3% 10,876

L. CERVANTES J05 850 53.00 $45,050

S. GOSSELIN J05 70 70.00 $4,900

LABOR OVERHEAD $24,975

TOTAL PUBLIC INFORMATION / PARTICIPATION $349,925 15% 50,796

HRS. 920

6. MUNICIPAL MAINTENANCE PRACTICES
% of Grand 

Total

Fremont 

Contribution

1 EISENBERG OLIVIERI ASSOCIATES (EOA) E06 $85,000 4% 12,339

Update and Develop Perform. Stds, Coordinate Maint Actvties, ID Struct Controls, Maint. Data Mgmt, Maint. Outreach, Maint Component Mgmt.

2 STAFF $5,760 0% 836

J. SCANLIN J06 48 80.00 $3,840

LABOR OVERHEAD $1,920

TOTAL MUNICIPAL MAINTENANCE $90,760 4% 13,175

HRS. 48

7. NEW DEVELOPMENT AND CONSTRUCTION SITE CONTROLS
1 EISENBERG OLIVIERI ASSOCIATES (EOA) E07 $80,000 3% 11,613

Guidance on Stormwtr Controls, Constr. Actvties, Outreach, Perf. Stds. Wshed Inventry, Coord. w/ District, Component Mgmt.

2 REPROGRAPHIC SVCS. ALCOLINK (Brochures) $15,000 1% 2,177

Dexcription of service

3 STAFF $10,650 0% 1,546

D. BACH J07 100 47.00 $4,700

J. SCANLIN J07 30 80.00 $2,400

LABOR OVERHEAD $3,550

TOTAL NEW DEVELOPMENT AND CONSTRUCTION SITE CONTROLS $105,650 5% 15,337

HRS. 130

8. ILLICIT DISCHARGE CONTROLS
1 EISENBERG OLIVIERI ASSOCIATES (EOA) E08 $35,000 1% 5,081

Assist to Eliminate Non-Stormwater Discharges, Analyze Illicit Discharge Findings, Share Information on Non-Stormwater Discharges, Illicit Discharge Reporting

2 STAFF $5,760 0% 836

J. SCANLIN J08 48 80.00 $3,840

LABOR OVERHEAD $1,920

TOTAL ILLICIT DISCHARGE CONTROLS $40,760 2% 5,917

HRS. 48

9.  INDUSTRIAL INSPECTION PROGRAM
1 EISENBERG OLIVIERI ASSOCIATES (EOA) E09 $115,000 5% 16,694

Conduct Insp & Outreach Activtes, Track Findings, Share Info on Facilites, Refine Indus BMP Guidelilnes, Insp Training, Insp Reporting

2 STAFF $5,340 0% 775

J. SCANLIN J09 45 80.00 $3,560

LABOR OVERHEAD $1,780

TOTAL INDUSTRIAL INSPECTION PROGRAM $120,340 5% 17,469

CLEAN WATER DIV. STAFF HRS. 45

TOTAL GENERAL PROGRAM $2,342,113 100% 339,990

 STAFF HRS AMOUNT FUNDING PROGRAM DETAILS:

MAKE ENTRIES D. Bach 100 $4,700 AVAILABLE FUND BALANCE STAFF WITH OVERHEAD $494,613
IN YELLOW SHADED L. Cervantes 850 $45,050 $242,113  (for current fiscal year)  SPECIALIZED SERVICES $1,752,500
CELLS ONLY E. da Costa 49 $2,842 OTHER  EXPENSES (fees, etc.) $95,000

A. Feng 1,355 $85,365 CONTRIBUTIONS                  PROPORTION PROGRAM TOTAL: $2,342,113

S. Gosselin 70 $4,900 5083 $83,580 0.03980 ALAMEDA 

R. Hale 300 $25,500 5084 $21,000 0.01000 ALBANY 
S. Miller 300 $12,900 5085 $107,310 0.05110 BERKELEY

J. Scanlin 1,690 $135,160 5086 $49,350 0.02350 DUBLIN 

To change revision date, G. Shawley 195 $12,285 5087 $21,000 0.01000 EMERYVILLE 
 go to tab entitled Trainee 40 $1,040 5088 $339,990 0.16190 FREMONT 

ALTERNATIVES - TOTAL HOURS 4,949 5089 $235,410 0.11210 HAYWARD 
STAFFING TOTAL BURDENED LABOR $329,742 5090 $123,270 0.05870 LIVERMORE 

 & COSTS TOTAL STAFF with overhead $494,613 5091 $57,750 0.02750 NEWARK DETAIL: MULTI-TASK CONSULTANTS

5092 $462,420 0.22020 OAKLAND EOA TOTAL $583,000

REVISION: 2/3/02 5093 $21,000 0.01000 PIEDMONT AMS TOTAL $130,000

5094 $114,030 0.05430 PLEASANTON 
5096 $104,160 0.04960 SAN LEANDRO 

5097 $104,790 0.04990 UNION CITY 
5082 $254,940 0.12140 UNINCORPORATED AREA (from F15W82 spread) 

TOTAL CONTRIBUTIONS $2,100,000 1.00000 TOTAL SHARES

(Source: Hale, pers. comm., 7/15/04) TOTAL FUNDING $2,342,113
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APPENDIX D 

This appendix contains backup calculations for each cost survey category in Section 6 and the 
sources of the cost data.  The Fresno-Clovis Metropolitan Area (FCMA) covers the area served 
by the Fresno Metropolitan Flood Control District (FMFCD). Stormwater permittees in this area 
include the County of Fresno, city of Fresno, city of Clovis, and the California State University 
at Fresno (CSUF).  The FMFCD was the lead agency for communication on this project.  Figure 
D-1 illustrates how data is shared throughout the tables. 

Table D-1 contains all costs from all copermittees organized into the cost survey categories and 
the remaining tables provide backup to the numbers in Table D-1.  The relationship of these 
tables is described below and presented in figure D-1. Table D-2 contains FMFCD cost 
organized by survey category but with added detail than what is provided in Table D-1. The cost 
figures in Table D-2 were summarized from the FMFCD accounting system cost summary 
(Table D-7).  

Table D-3 summarizes the costs for the city of Clovis, Fresno County, city of Fresno, and CSUF 
respectively.  These costs include budgeted costs and actual street sweeping costs, which are 
subtotaled for each cost survey category.  

Table D-4 presents the allocation of city staff labor cost to the stormwater program. Table D-5 
presents street sweeping data while Table D-6 presents a recreated portion of an FMFCD 
financial statement which was used for comparison to stormwater costs submitted by city staff. 
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Figure D-1. Fresno-Clovis Metropolitan Area Flowchart 

Other Agency Breakdown 

Table D-3 contains the budgeted costs contained in the SWQMP report (FMFCD, 1999).  These 
costs are subtotaled for each cost survey category and the subtotals are brought forward to Table 
D-1. Except for the FMFCD, which submitted actual costs, the costs were taken from the 00/01 
budget for the other agencies as presented in the SWMP published in 1999 (FMFCD, 1999).  The 
00/01 year was used because the implementation of the program under the new permit was 
delayed for two years.  The SWMP assumed the permit would be adopted in 1999 and the first 
fiscal year of the new program would be 99/00.  The permit was not adopted until 2001 and the 
first fiscal year implementing the new stormwater permit was 00/01.  In 02/03, the program only 
had one year of development.  Thus, the second year costs were taken from the SWMP to 
represent 02/03 costs on the advice of FMFCD staff. Table D-3 includes a ‘baseline’ cost 
element.  This is for the staff labor of the programs as they already existed at the start of the new 
permit (Rourke, pers. comm., 6/25/04).  Table D-3 also contains an added line item for actual 
street sweeping costs pulled forward from Table D-5.  

Table D-5 contains the street sweeping data collected for the FCMA.  Table D-9 also calculates 
street sweeping cost per mile and estimated sweeping frequency.  It should be noted that the 
estimated frequency for the city of Clovis is nearly four times a week for all streets.  This seemed 
high and it could not be verified with the city.  The cost per mile was relatively low ($13), which 
indicates the costs may be accurate and only the total miles swept is in question.  

Notes on Labor Cost 

For the FMFCD, the labor costs of the stormwater staff is not distributed among the various 
programs.  Instead, it is all captured under Overall Stormwater Program Management.  However, 
the labor costs from the other agencies within the FMFCD were able to distribute their labor 
among various programs.  This should be considered when comparing costs to other 
municipalities where such costs are distributed.

Detailed descriptions of how the costs were developed are contained in the following paragraphs.

The reason we allocate FMFCD cost, but not other overall program costs for other cities is 
because the services provided by outside agencies (e.g. ACCWP to Fremont) are paid for by 
Fremont.  FMFCD gets funds for stormwater directly from households “user fees”, “utility bills”. 
If FMFCD did not provide this “free” service, the cities would have to pay for them.  

For agencies other than FMFCD, external contracting was not determined for each cost. It is only 
presented in the text of this appendix on a case-by-case basis. For FMFCD this information is 
presented in Table D-2.
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Construction Site Stormwater Runoff Control 

The total cost of this category was $81,800. The costs allocated for this category were only from 
the city of Clovis (Table D-2), county of Fresno (Table D-3), and the city of Fresno (Table D-4).  
No statistics were available that described the activity except for the city of Clovis. Clovis 
conducted 713 inspections at a cost of $29,600, which averages to $42 per inspection.  The 
primary activities performed by each agency were plan reviews, site inspections, enforcement, 
and employee training.  Other activities performed were as follows (source: annual stormwater 
report, FMFCD, 2003b): 

• Identified 163 private detention basins and mailed pond maintenance and vector control 
fact sheets to pond owners 

• Conducted 9 stormwater training workshops and safety tailgate sessions for general 
contractors, construction site superintendents, field inspectors, plan designers, and 
municipal regulators 

• Increased construction sire inspections and follow-up inspection referrals to the District 

• Reviewed construction site guidelines 

• Sent out an “Action Alert” notifying area construction sites and companies of new Phase 
II regulations and schedules 

• Included new regulations in training courses and site visits 

• Modified the SWPPP to include sampling and analysis guidance 

• The District conducted 48 inspections at 15 construction sites

Illicit Discharge Detection and Elimination (IDDE) 

The total cost of this category was $13,176.  This cost was for investigation, inspection and 
enforcement.  The costs for the FMFCD, county of Fresno, the city of Clovis, and the city of 
Fresno accounted for two percent, eight percent, eighty-two percent, and eight percent of the 
IDDE costs, respectively.  Activities in this category included the following (source: annual 
stormwater report, FMFCD, 2003b): 

• Field inspectors were trained to identify and report illegal disposals 

• Fifty thousand paint sticks were distributed at 17 paint retailers throughout the permit 
area

• Recharged irrigation waters and nuisance flows 

• Participated in Water Awareness Committee and P2 Committee 

• Reviewed and revised referral procedures between the District and Copermittees 

• Conducted inspector training via workshops and tailgates 

• Conducted firefighter training 
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• The County sponsored the California Conservation Corp to stencil 527 storm drain inlets 
in Clovis 

• Students stenciled 73 storm drain inlets in the city of Clovis 

• The District conducted 71 complaint inspections in response to citizen or Copermittee 
referrals 

• The Clovis Fire Department responded to 82 hazardous waste spills 

• The District developed and aired water conservation theater advertisement slides at two 
major movie theaters with over 30 screens and sent out 23,000 utility bill inserts to Clovis 
households in their monthly water bill 

• The city of Clovis sent out notices to 22,360 customers reminding them of the outdoor 
watering rules and what they can to reduce runoff 

• In Fresno County, the emergency response team program documented over 289 units of 
filed activity involving hazardous waste, which included complaints and follow-up 
enforcement inspections 

Industrial and Commercial Management Programs

The cost for this category was $47,480.  FMFCD activities include the purchase of phone 
complaint forms employee training of the other agencies.  Other activities in this category 
included (source: annual stormwater report, FMFCD, 2003b): 

• Held industrial training workshops 

• Distributed over 65 model SWPPPs 

• Coordinated with County Hazardous Waste and Fresno Industrial Waste inspectors to 
review inspection and referral procedures 

• Conducted audits of 5 Copermittee corporation yards 

• The District conducted 14 complaint-driven commercial and industrial inspections and 42 
routine industrial inspections at NPDES permitted facilities 

Overall Stormwater Program Management 

The total cost of this category was $560,495.  FMFCD accounted for approximately 98 percent 
of this category’s cost.  Most of this was labor cost (see Table D-7 for details). The other costs 
for this category were attributable to the following activities: 

• Travel

• Meetings and conferences 

• Dues and fees 

• Food

• Printing
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• Office supplies 

• SWRCB fees 

• Handbooks

Pollution Prevention and Good Housekeeping for Municipal Operations 

The total cost for this category was $2,240,605.  Clovis accounted for 28% and the city of Fresno 
accounted for 70% due primarily to street sweeping costs (Table D-9).  

Other agency costs were for road maintenance, street cleaning, corporation yard guidance, and 
staff labor.

Other specific activities attributed to this category included (source: annual stormwater report, 
FMFCD, 2003b): 

• Completed digitizing the District’s stormwater conveyance system into the District’s GIS 
system 

• Developed, organized, and facilitated stormwater pollution prevention training courses 
for parks and open space maintenance personnel 

• The District removed accumulated sediments from their retention basins 

• Training of employees 

Post Construction Stormwater Management in New Development and Redevelopment 

The total cost of this category was $57,539.  Most of the cost for this category was for the 
detention and retention basin operation and maintenance funded by FMFCD.  The following 
detention and retention maintenance activities were performed:  

• Cleaned 35 basins 

• Rodent control 

• Tree care 

• Sediment removal and disposal 

• Equipment rental 

• Vegetation removal and recycling 

• Vaccum truck cleaning 

• Reviewed monitoring studies 

• Completed standards research 

• The District incorporated post construction standards in its Code of Requirements 

• Soil monitoring 
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• Fence repair 

The other agencies had no cost attributable to this category.  

Public Education and Outreach and Public Involvement and Participation 

The total cost of this category was $210,716. Most of the $208,016 paid by FMFCD was for 
professional services, newspaper advertisements, utility bill inserts, and other miscellaneous 
costs.  The other agency costs were for school education, staff labor, and coordination with other 
programs.  Other activities performed were (source: annual stormwater report, FMFCD, 2003b): 

• Developed and aired three new Public Service Announcements (English and Spanish) 
targeting pollution prevention and water awareness 

• Completed seven Clean Storm Water Grants to community organizations focused on 
stormwater education 

• Continued implementation of a community wide integrated pest management program  

• Conducted numerous presentations to community groups and school programs 

• Produced a new brochure 

• Participated in the local Pollution Prevention Committee 

• Provided training for local inspectors 

• The District maintained active membership with WERF, participated with the National 
Association of Flood and Storm Water Managers Association, provided $10,000 to 
WERF for stormwater research initiatives, and provided comments to EPA though the 
Storm Water Quality Task Force 

• Participated in 18 community and public education events 

• Provided a public education display illustrating ways to manage solid waste to 
incorporated cities throughout the County 

• Conducted tours of the American Avenue Landfill for fourth grade to college level 
students

• Developed training manuals, theater slides, bus signage, pond maintenance fact sheets, 
mosquito abatement, control, and home owner fact sheets to promote BMPs and the 
SWQMP program 

• Updated public education and technical assistance outreach materials 

• Developed and implemented IPM Point of Purchase program  

• Awarded 20 grants totaling $20,000 

• Provided teacher workshops 
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Water Quality Monitoring 

The total cost of this category was $252,918.  The costs were for the FMFCD for the following 
activities: 

• Monitoring

• Consulting

• Phone usage 

• Communications

• WERF subscription 

The other agencies had no cost attributable to this category.  

References

FMFCD. 2003. “Annual Report FY 2002-2003, Fresno-Clovis Storm Water Quality 
Management Program” Volume 1: Program Evaluations. 
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Table D-1. Fresno-Clovis Metropolitan Area Costs Organized by Cost Survey Category 

Cost Survey Categories

Activity Description

Construction Site Stormwater Runoff Control

Description Relation to Permit
a

Dollar Amount Source % of Category

FMFCD 0 N/A 0.0%

City of Clovis New 29,600 Table D-3 36.2%

County of Fresno New 6,900 Table D-3 8.4%

City of Fresno New 45,300 Table D-3 55.4%

CSUF 0 N/A 0.0%

   Total 81,800 2.4% *

Illicit Discharge Detection and Elimination

Description Relation to Permit Dollar Amount Source % of Category

FMFCD New 76 Table D-2 0.6%

City of Clovis New 10,100 Table D-3 76.7%

County of Fresno New 1,000 Table D-3 7.6%

City of Fresno New 1,000 Table D-3 7.6%

CSUF New 1,000 Table D-3 7.6%

   Total 13,176 0.4% *

Industrial and Commercial Management Programs

Description Relation to Permit Dollar Amount Source % of Category

FMFCD New 22,180 Table D-2 46.4%

City of Clovis New 6,100 Table D-3 12.8%

County of Fresno New 8,200 Table D-3 17.2%

City of Fresno New 10,400 Table D-3 21.8%

CSUF New 900 Table D-3 1.9%

   Total 47,780 1.4% *

Overall Stormwater Program Management

Description Relation to Permit Dollar Amount Source % of Category

FMFCD New 560,895 Table D-2 98.3%

City of Clovis New 1,600 Table D-3 0.3%

County of Fresno New 3,200 Table D-3 0.6%

City of Fresno New 3,200 Table D-3 0.6%

CSUF New 1,600 Table D-3 0.3%

   Total 570,495  16.4% *
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Table D-1. Continued.  

Pollution Prevention and Good Housekeeping for Municipal Operations

Description Relation to Permit Dollar Amount Source % of Category

FMFCD New 29,409 Table D-2 1.3%

City of Clovis Enhanced 631,696 Table D-3 28.2%

County of Fresno Enhanced 5,300 Table D-3 0.2%

City of Fresno Enhanced 1,572,500 Table D-3 70.2%

CSUF Enhanced 1,700 Table D-3 0.1%

   Total 2,240,605 64.5% *

Post Construction Stormwater Management in New Development and Redevelopment

Description Relation to Permit Dollar Amount Source % of Category

FMFCD Existing 57,539 Table D-2 100.0%

City of Clovis 0 N/A 0.0%

County of Fresno 0 N/A 0.0%

City of Fresno 0 N/A 0.0%

CSUF 0 N/A 0.0%

   Total 57,539 1.7% *

Public Education, Outreach, Involvement, and Participation

Description Relation to Permit Dollar Amount Source % of Category

FMFCD New 208,016 Table D-2 98.7%

City of Clovis New 200 Table D-3 0.1%

County of Fresno New 2,500 Table D-3 1.2%

City of Fresno 0 N/A 0.0%

CSUF 0 N/A 0.0%

   Total 210,716 6.1% *

Water Quality Monitoring

Description Relation to Permit Dollar Amount Source % of Category

FMFCD New 252,918 Table D-2 100.0%

City of Clovis 0 N/A 0.0%

County of Fresno 0 N/A 0.0%

City of Fresno 0 N/A 0.0%

CSUF 0 N/A 0.0%

   Total 252,918 7.3% *

Total Stormwater Cost 3,475,029

* This percentage is calculated by dividing the total "cost survey category" cost by the "total stormwater cost".

a. This column indicates whether required activities were being performed prior to stormwater permits. In some cases activities were enhanced due to 

permit requirements. 
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Appendix D Fresno-Clovis Metropolitan Area

D-14 NPDES Stormwater Cost Survey

January 2005

Table D-4. Calculation of Labor and Office Supply Costs for Stormwater  

CAFR Description Amount

Allocation to 

Stormwater Reference Stormwater Cost

Personnel expense
1

$4,529,998 11% Palmoville, pers. comm., 6/10/04 498,299.78$          

Office Administration
1

$189,671 11% Palmoville, pers. comm., 6/10/04 20,863.81$            

1. From page 20 of FMFCD CAFR, Statement of Revenues, Expenditures and Changes in Fund Balance - Government Funds and Reconcilliation to the Statement 

of Activities

Table D-5. Street Sweeping Data Submitted by City Staff and Normalization 

Entity Cost
1

Curb Miles Swept
2

Cost Per Mile 

Swept

Approximate City 

Street Miles

City of Fresno 1,568,200 94,495 16.60

City of Clovis 625,096 47,430 13.18 235
CSUF N/A 465 N/A

County of Fresno N/A 21 N/A
   Total 2,193,296 142,411 15.40
1. (Source: Rourke, pers. comm., 8/02/04)

2. (Source: FMFCD, 2003b)

Table D-6. Recreated Portion of FMFCD Financial Statement 

Functions/Programs Expenses

General government $6,388,084

Flood control system 4,010,377

Storm water quality 611,870

Interest on long-term debt 1,010,490

   Total 12,020,821
(Source: FMFCD, 2003a.)

Fresno Metropolitan Flood Control District

Statement of Activities

for the year ended June 30, 2003
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Appendix D   Fresno-Clovis Metropolitan Area 

NPDES Stormwater Cost Survey D-15
January 2005

Table D-7. Source Data Table Submitted by FMFCD (cost survey categories added) 

FMFCD 

Category

Item 

Number DESC APDesc GL_Amt Cost Survey Category
1

Municipal NPDES Program Development 7030-7036
Consulting Services

1 GeoSyntec Consultants 2001-2002 SWQM 4,575.17 Monitoring
1 GeoSyntec Consultants 2001-2002 Stormwater Quality M 952.22 Monitoring
2 San Bernardino County Updated Best Mgmt Practice Han 10,000.00 Pollution Prevention  
3 GeoSyntec Consultants Service through 12/03/2002 683.78 Pollution Prevention  
3 GeoSyntec Consultants Inc Service thru 01/07/2003 230.94 Pollution Prevention  
1 GeoSyntec Consultants Inc 03/2003 SWQ Monitoring 7,029.84 Monitoring
1 GeoSyntec Consultants Inc 03/2003 SWQ Monitoring 2,343.45 Monitoring
3 GeoSyntec Consultants Inc 05/2002 Communication Fee 0.30 Pollution Prevention  
1 GeoSyntec Consultants Inc 4/2003 Storm Water Monitoring 8,262.75 Monitoring
1 GeoSyntec Consultants Inc 02-03 Storm Water Monitoring 7,302.26 Monitoring
1 GeoSyntec Consultants Inc 02-03 Stormwater Quality Monit 4,867.72 Monitoring
3 GeoSyntec Consultants Inc Service thru 06/30/03 1,081.33 Pollution Prevention  
1 GeoSyntec Consultants Inc 02-03 Stormwater Monitoring 9,000.47 Monitoring

Item 

Number Total Consulting Services 56,330.23

   Subtotals 1 GeoSWQM7031 44,333.88 Monitoring
2 SanBMPHan7031 10,000.00 Pollution Prevention  
3 GeoService7031 1,996.35 Pollution Prevention  

Total 56,330.23

Difference 0.00

Monitoring

4 Scheidt Haydon & Hall SWQM BM02-01 6/26/02-7/02/02 W 298.06 Monitoring
5 Larry Walker Associates Inc Storm Water Quality Monitoring 3,530.00 Monitoring
5 Larry Walker Associates Inc 2001-2002 Stormwater Monitorin 1,680.00 Monitoring
5 Larry Walker Associates Inc 2001-2002 Stormwater Monitorin 1,680.00 Monitoring
6 Larry Walker Associates Inc 09/01/02-09/18/02 Professional 173.25 Monitoring
5 Larry Walker Associates Inc 2002-2003 SWQ Monitoring 132.00 Monitoring
5 Larry Walker Associates Inc 02-03 Stormwater Quality Monit 2,262.50 Monitoring
5 Larry Walker Associates Inc 02-03 Stormwater Monitoring 3,515.00 Monitoring

Item 

Number Total Monitoring 13,270.81

   Subtotals 4 SHHSWQM7033 298.06 Monitoring
5 LWASWQM7033 12,799.50 Monitoring
6 LWAProf7033 173.25 Monitoring

Total 13,270.81

Difference 0.00

Public Information

9 Bank of America Horizon 25.28 Public Education  
7 Panagraph Inc 07/2002 SWQMP Public Informati 3,831.50 Public Education  
9 Reed & Graham Inc Bags of Gravel 42.83 Public Education  
7 Panagraph Inc 2002-2003 SWQMP Public Info & 1,636.25 Public Education  
7 Panagraph Inc 2001-2002 SWQMP Public Info & 8,227.38 Public Education  
7 Panagraph Inc 2002-2003 SWQMP Education 5,100.00 Public Education  
7 Panagraph Inc 2001-2002 SWQMP Education 1,713.50 Public Education  
7 Panagraph Inc 10/2002 SWQMP Public Info 4,250.00 Public Education  
9 Bank of America Water Education Foundation 218.43 Public Education  
8 Panagraph Inc Service through 10/31/2002 2,677.50 Public Education  
8 Panagraph Inc Service thru 01/2003 3,271.54 Public Education  
8 Panagraph Inc Services thru 12/2002 4,160.33 Public Education  
7 Panagraph Inc 2002-2003 SWQMP 5,876.97 Public Education  
8 Panagraph Inc Services thru 03/2003 9,220.35 Public Education  
7 Panagraph Inc SWQMP Public Info & Education 16,372.78 Public Education  
8 Panagraph Inc 02-03 Public Info & Education 15,036.32 Public Education  
8 Panagraph Inc 06/2003 Services SWQMP Info 4,810.73 Public Education  

Item 

Number Total Public Information 86,471.69

   Subtotals 7 PanSWQMP7034 47,008.38 Public Education  
8 PanServices7034 39,176.77 Public Education  
9 Misc7034 286.54 Public Education  

Total 86,471.69

Difference 0.00
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Appendix D Fresno-Clovis Metropolitan Area

D-16 NPDES Stormwater Cost Survey

January 2005

Table D-7. Continued.  

General Expenses

10 Bank of America Hyatt Regency 180.00 Management
10 Bank of America Hertz 93.13 Management
10 Bank of America City of Fresno Airport 6.00 Management
10 David J Pomaville Travel Reimbursement 5.32 Management
10 Bank of America Host Airport Hotel 124.75 Management
10 Bank of America Hertz 155.50 Management
10 Bank of America City of Fresno Parking 12.00 Management
10 David J Pomaville Travel Reimbursement 4.00 Management
10 Doug Harrison Travel Reimbursement 32.79 Management
10 Doug Harrison Travel Reimbursement 40.00 Management
10 IMPAC Government Services Radisson Hotel Sacramento 58.96 Management
14 IMPAC Government Services Maguire's Chevron 4.75 Management
10 IMPAC Government Services Hertz 81.30 Management
14 IMPAC Government Services Flag City 9.55 Management
11 Calif Stormwater Quality Tas SWQTF September Meeting Fee 40.00 Management
10 Bank of America Doubletree Hotel 108.31 Management
10 Bank of America City of Fresno Airport Parking 16.00 Management
10 Bank of America The Broiler Restaurant 31.37 Management
10 Bank of America Hertz Rent A Car 75.60 Management
10 David J Pomaville Reimbursement for Parking 7.00 Management
11 Groundwater Resources Assoc Nitrate in Groundwater Conf Re 150.00 Management
12 SWQTF 2002/2003 Annual Dues 10,000.00 Management
11 Beck & Duke Travel Service SWQTF Conference-Ontario 526.00 Management
10 Bank of America Holiday Inn on the Bay 109.40 Management
10 Bank of America Hertz Rent a Car 63.00 Management
11 California Storm Water Quali CASQA Annual Board Meeting 40.00 Management
10 Bank of America Oakland Intl Airport Parking 12.00 Management
10 Bank of America City of Fresno Airport Parking 8.00 Management
10 Bank of America Hertz Rental Car 87.02 Management
11 Beck & Duke Travel Service Storm Water Quality Conf San D 374.00 Management
10 David J Pomaville Reimbursement Circle K Fuel 12.33 Management
10 Bank of America Anthony's Fish Grotto-San Dieg 22.88 Management
10 Bank of America Holiday Inn on the Bay 244.88 Management
10 David J Pomaville Meal Reimb-Cafe Care Ole' 5.00 Management
10 David J Pomaville Meal Reimbursement 15.00 Management
10 David J Pomaville Orange Cab-San Diego 12.00 Management
10 Bank of America Holiday Inn on the Bay -109.40 Management
13 Calif Storm Water Quality As CASQA BMP Training 480.00 Management
10 Bank of America Hertz Rent a Car -63.00 Management
13 Calif Storm Water Quality As CASWA CA BMP Training 480.00 Management
11 Bank of America CASQA & APWA Mtgs-Oakland Intl 25.00 Management
11 Bank of America CASQA & APWA Mtgs-Union 76 10.82 Management
11 Bank of America CASQA & APWA Mtgs-Hertz 152.55 Management
11 Bank of America CASQA & APWA Mtgs-City of Fres 16.00 Management
11 David J Pomaville CASQA Meeting 62.00 Management
10 Bank of America CASQA - Hyatt Regency 155.72 Management
10 Bank of America CASQA Meeting-Fresno Parking 16.00 Management
10 Bank of America CASQA - Hertz 152.19 Management
10 Bank of America CASQA - City of Sacto Parking 5.25 Management

Item 

Number Total General Expenses 14,150.97

   Subtotals 10 Travel7035 1,780.30 Management
11 Meetings/Conferences7035 1,396.37 Management
12 Dues/Fees7035 10,000.00 Management
13 Training7035 960.00 Management
14 Misc7035 14.30 Management

Total 14,150.97

Difference 0.00
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Appendix D   Fresno-Clovis Metropolitan Area 

NPDES Stormwater Cost Survey D-17
January 2005

Table D-7. Continued.  
Industrial NPDES Prog Development 7040-7046

Consulting Services

15 GeoSyntec Consultants 2001-2002 Stormwater Monitorin 518.75 Industrial  
15 GeoSyntec Consultants 2001-2002 SWQM 20.75 Industrial  
15 GeoSyntec Consultants 2001-2002 SWQ Monitoring 2,488.20 Industrial  
16 GeoSyntec Consultants Service through 12/03/2002 2,842.11 Industrial  
15 GeoSyntec Consultants Inc 03/2003 SWQ Monitoring 1,258.50 Industrial  
17 GeoSyntec Consultants Inc 05/2002 Communication Fee 56.16 Industrial  
15 GeoSyntec Consultants Inc 4/2003 Storm Water Monitoring 8,106.58 Industrial  
15 GeoSyntec Consultants Inc 02-03 Storm Water Monitoring 1,320.00 Industrial  
16 GeoSyntec Consultants Inc Service thru 06/30/03 3,465.00 Industrial  
15 GeoSyntec Consultants Inc 02-03 Stormwater Monitoring 1,771.00 Industrial  

Item 

Number Total Consulting Services 21,847.05

   Subtotal 15 GeoSWQM7041 15,483.78 Industrial  
16 GeoService7041 6,307.11 Industrial  
17 Misc7041 56.16 Industrial  

Total 21,847.05

Difference 0.00

Public 

Information

18 Bank of America Albertson-PIE Meeting 26.16 Public Education

SWQM Operations & Maintenance 7050-7057
SWQM Detention Basin Operations and Maintenance

20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
24 R/C Mow-N-Edge Corporation 136.51 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
24 Mow-N-Edge Corporation Dev Unit II 136.51 Post Construction  
21 Wildlife Control Technology 2003 Rodent Control Srvc 60.00 Post Construction  
24 Pacific Gas & Electric Compa Line Extension Deficiency 403.86 Post Construction  
19 Mow-N-Edge Corporation 2003 Developed Basin Maint Uni 136.51 Post Construction  
21 Wildlife Control Technology 4/2003 Rodent Control 60.00 Post Construction  
24 Cobb's Tree Care Agreement 2003-12 320.00 Post Construction  
19 Mow-N-Edge Corporation 2003 Developed Basin Maint Uni 136.51 Post Construction  
21 Wildlife Control Technology 5/2003 Rodent Control 60.00 Post Construction  
19 Mow-N-Edge Corporation 6/03 Dev Basin Maint-Unit 2 136.51 Post Construction  
19 Mow-N-Edge Corporation 6/03 Dev Basin Maint-Unit 2 -150.00 Post Construction  
21 Wildlife Control Technology 6/2003 Rodent Control 60.00 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
21 Wildlife Control Technology 2003 Rodent Control Srvc 60.00 Post Construction  
21 Wildlife Control Technology 4/2003 Rodent Control 40.00 Post Construction  
21 Wildlife Control Technology 5/2003 Rodent Control 40.00 Post Construction  
21 Wildlife Control Technology 6/2003 Rodent Control 40.00 Post Construction  
19 Lucas Weed Control, LLC 07/2002 Undeveloped Basin Main 106.37 Post Construction  
19 Lucas Weed Control, LLC 08/2002 Undeveloped Basin Main 106.37 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Lucas Weed Control, LLC 09/2002 Undeveloped Basin Main 106.37 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Lucas Weed Control, LLC 10/2002 Undeveloped Basin Main 106.37 Post Construction  
19 Lucas Weed Control, LLC 11/2002 Undeveloped Basin Main 106.37 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Lucas Weed Control, LLC 12/2002 Undeveloped Basin Main 106.37 Post Construction  
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Appendix D Fresno-Clovis Metropolitan Area

D-18 NPDES Stormwater Cost Survey

January 2005

Table D-7. Continued.  

20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Irly-Bird Landscape Company 01/2003 Undev Basin Maint 82.89 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Irly-Bird Landscape Company 2003 Undev Basin Maint Unit II 82.89 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
21 Wildlife Control Technology 2003 Rodent Control Srvc 60.00 Post Construction  
19 Irly-Bird Landscape Company 3/03 Undev Basin Maint Unit II 82.89 Post Construction  
21 Wildlife Control Technology 4/2003 Rodent Control 60.00 Post Construction  
19 Irly-Bird Landscape Company 4/03 Undev Basin Maint Unit II 82.89 Post Construction  
21 Wildlife Control Technology 5/2003 Rodent Control 60.00 Post Construction  
21 Wildlife Control Technology 6/2003 Rodent Control 60.00 Post Construction  
22 Cobb's Tree Care Agreement #2002-12 290.00 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
24 Mow-N-Edge Corporation 2002 SWQM Detention Basin O & 562.49 Post Construction  
19 Lucas Weed Control, LLC 07/02 Undev Basin Maint-Extra 80.00 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
23 City of Fresno 6302 W Spruce Ave 1,329.68 Post Construction  
19 Mow-N-Edge Corporation 2002 Developed Basin Maint 562.49 Post Construction  
19 Mow-N-Edge Corporation 2002 Developed Basin Maint 49.00 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Mow-N-Edge Corporation 09/2002 Developed Basin Mainte 562.49 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
23 City of Fresno 6302 W Spruce Ave 1,048.86 Post Construction  
19 Mow-N-Edge Corporation 10/2002 Developed Basin Mainte 562.49 Post Construction  
19 Mow-N-Edge Corporation 11/2002 Developed Basin Mainte 562.49 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
23 City of Fresno 6302 W Spruce Ave 223.42 Post Construction  
19 Mow-N-Edge Corporation 12/2002 Developed Basin Mainte 562.49 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Mow-N-Edge Corporation 01/2003 Developed Basin Mainte 573.73 Post Construction  
19 Mow-N-Edge Corporation 2003 Developed Basin Maint Uni 573.73 Post Construction  
23 City of Fresno 6302 W Spruce Ave 115.62 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
24 Mow-N-Edge Corporation Dev Unit II Extra Work 104.13 Post Construction  
24 Mow-N-Edge Corporation Dev Unit II 573.73 Post Construction  
21 Wildlife Control Technology 2003 Rodent Control Srvc 60.00 Post Construction  
23 City of Fresno 6302 W Spruce Ave 128.46 Post Construction  
19 Mow-N-Edge Corporation 2003 Developed Basin Maint Uni 573.73 Post Construction  
21 Wildlife Control Technology 4/2003 Rodent Control 60.00 Post Construction  
19 Mow-N-Edge Corporation 2003 Developed Basin Maint Uni 573.73 Post Construction  
21 Wildlife Control Technology 5/2003 Rodent Control 60.00 Post Construction  
23 City of Fresno 6302 W Spruce Ave 592.84 Post Construction  
19 Mow-N-Edge Corporation 6/03 Dev Basin Maint-Unit 2 573.73 Post Construction  
21 Wildlife Control Technology 6/2003 Rodent Control 60.00 Post Construction  
19 Lucas Weed Control, LLC 07/2002 Undeveloped Basin Main 102.50 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Lucas Weed Control, LLC 08/2002 Undeveloped Basin Main 102.50 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Lucas Weed Control, LLC 09/2002 Undeveloped Basin Main 102.50 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Lucas Weed Control, LLC 10/2002 Undeveloped Basin Main 102.50 Post Construction  
19 Lucas Weed Control, LLC 11/2002 Undeveloped Basin Main 102.50 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Lucas Weed Control, LLC 12/2002 Undeveloped Basin Main 102.50 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Irly-Bird Landscape Company 01/2003 Undev Basin Maint 68.95 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Irly-Bird Landscape Company 2003 Undev Basin Maint Unit II 68.95 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
21 Wildlife Control Technology 2003 Rodent Control Srvc 60.00 Post Construction  
19 Irly-Bird Landscape Company 3/03 Undev Basin Maint Unit II 68.95 Post Construction  
21 Wildlife Control Technology 4/2003 Rodent Control 60.00 Post Construction  
19 Irly-Bird Landscape Company 4/03 Undev Basin Maint Unit II 68.95 Post Construction  

RB-AR44489



Appendix D   Fresno-Clovis Metropolitan Area 

NPDES Stormwater Cost Survey D-19
January 2005

Table D-7. Continued.  

21 Wildlife Control Technology 5/2003 Rodent Control 60.00 Post Construction  
21 Wildlife Control Technology 6/2003 Rodent Control 60.00 Post Construction  
19 Lucas Weed Control, LLC 07/2002 Undeveloped Basin Main 38.68 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Lucas Weed Control, LLC 08/2002 Undeveloped Basin Main 38.68 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Lucas Weed Control, LLC 09/2002 Undeveloped Basin Main 38.68 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Lucas Weed Control, LLC 10/2002 Undeveloped Basin Main 38.68 Post Construction  
19 Lucas Weed Control, LLC 11/2002 Undeveloped Basin Main 38.68 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Lucas Weed Control, LLC 12/2002 Undeveloped Basin Main 38.68 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Irly-Bird Landscape Company 01/2003 Undev Basin Maint 2.94 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
19 Irly-Bird Landscape Company 2003 Undev Basin Maint Unit II 2.94 Post Construction  
20 Wildlife Control Technology Agreement #2002-04 60.00 Post Construction  
21 Wildlife Control Technology 2003 Rodent Control Srvc 60.00 Post Construction  
19 Irly-Bird Landscape Company 3/03 Undev Basin Maint Unit II 2.94 Post Construction  
21 Wildlife Control Technology 4/2003 Rodent Control 60.00 Post Construction  
19 Irly-Bird Landscape Company 4/03 Undev Basin Maint Unit II 2.94 Post Construction  
21 Wildlife Control Technology 5/2003 Rodent Control 60.00 Post Construction  
21 Wildlife Control Technology 6/2003 Rodent Control 60.00 Post Construction  

Item 

Number 

Total SWQM Detention Basins 

Operations & Maintenance 17,980.16

   Subtotal 19 Undev/DevBasinMaint7051 8,174.05 Post Construction  
20 WildAgree2002-047051 2,460.00 Post Construction  
21 RodentControl7051 1,380.00 Post Construction  
22 CobbAgree2002-127051 290.00 Post Construction  
23 CitySpruceAve7051 3,438.88 Post Construction  
24 Misc7051 2,237.23 Post Construction  

Total 17,980.16

Difference 0.00

SWQM Retention Basin Operations and Maintenance

Seibert's Oil Company Inc 07/2002 Diesel Fuel 114.50 Post Construction  
Seibert's Oil Company Inc 07/2002 Diesel Fuel 117.90 Post Construction  
Seibert's Oil Company Inc 07/2002 Diesel Fuel 115.33 Post Construction  
Seibert's Oil Company Inc 08/2002 Diesel Fuel 80.27 Post Construction  
Matthews & Son Agreement #2002-01 1,630.50 Post Construction  
Matthews and Sons Agreement #2002-01 35.00 Post Construction  
Safety Network Equipment Rental 180.00 Post Construction  
Safety Network 7/21/02-8/02/02 Equip Rental 253.00 Post Construction  
Chevron Fuel 9.86 Post Construction  
Cardlock Fuels System Inc Fuel through 5/31/03 33.41 Post Construction  
Matthews and Sons Agreement #2002-01 280.00 Post Construction  
R/C Matthews & Son 455.00 Post Construction  
Cardlock Fuels System Inc 07/31/2002 Fuel 9.53 Post Construction  
Matthews and Sons Agreement #2002-01 4,345.13 Post Construction  
Video Inspection Specialists Cleaning w/ Vacuum Truck 435.00 Post Construction  
R/C Matthews and Sons 273.75 Post Construction  
R/C Matthews and Sons 542.50 Post Construction  
Cerutti & Sons Transportatio Agreement #2002-09 290.55 Post Construction  
Matthews and Sons Agreement #2002-01 180.84 Post Construction  
Emmetts Excavation Grading & Agreement #2002-18 770.00 Post Construction  
Cardlock Fuels System Inc 08/2002 Pump Fuel 68.49 Post Construction  
Cardlock Fuels System Inc 09/2002 Diesel 59.49 Post Construction  
Cardlock Fuels System Inc 10/15/2002 Pump Fuel/Truck Fue 28.27 Post Construction  
Cardlock Fuels System Inc 10/31/2002 Diesel Fuel 15.02 Post Construction  
Cerutti & Sons Transportatio Agreement #2002-09 961.05 Post Construction  
Matthews and Sons Agreement #2002-01 180.83 Post Construction  
Emmetts Excavation Grading & Agreement #2002-18 770.00 Post Construction  
Cardlock Fuels System Inc 08/2002 Pump Fuel 62.98 Post Construction  
Cardlock Fuels System Inc 08/2002 Truck Fuel 7.14 Post Construction  
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Cardlock Fuels System Inc 09/2002 Diesel Fuel 40.49 Post Construction  
Cardlock Fuels System Inc 09/2002 Diesel 389.47 Post Construction  
Cardlock Fuels System Inc 10/15/2002 Pump Fuel/Truck Fue 28.26 Post Construction  
Cardlock Fuels System Inc 10/31/2002 Diesel Fuel 20.16 Post Construction  
Cardlock Fuels System Inc 09/2002 Diesel Fuel 29.62 Post Construction  
R/C Matthews & Son 350.00 Post Construction  
R/C Matthews and Sons 245.00 Post Construction  
Matthews and Sons Agreement #2002-01 1,487.50 Post Construction  
Video Inspection Specialists Cleaning w/ Vacuum Truck 580.00 Post Construction  
R/C Matthews and Sons 262.50 Post Construction  
E & J Gallo Winery Greenwaste Deliveries 1,155.00 Post Construction  
Matthews and Sons Agreement #2002-01 7,731.25 Post Construction  
Matthews and Sons Agreement #2002-01 326.26 Post Construction  
E & J Gallo Winery 09/2002 Greenwaste Deliveries 1,195.00 Post Construction  
Matthews and Sons Agreement #2002-01 611.25 Post Construction  
E & J Gallo Winery 11/2002 Greenwaste 15.00 Post Construction  
Cerutti & Sons Transportatio Agreement #2002-09 573.65 Post Construction  
Matthews and Sons Agreement #2002-01 180.83 Post Construction  
Emmetts Excavation Grading & Agreement #2002-18 1,020.00 Post Construction  

Item 

Number Total SWQM Retention Basin O&M 28,546.58

   Subtotal 25 Fuel7052 1,230.19 Post Construction  
26 M&SAgree2002-017052 16,989.39 Post Construction  
27 EquipRental7052 433.00 Post Construction  
28 Greenwaste7052 2,365.00 Post Construction  
29 CleaningVacuumTruck7052 1,015.00 Post Construction  
30 M&SBlank7052 2,128.75 Post Construction  
31 CeruttiAgree2002-097052 1,825.25 Post Construction  
32 EmmettsAgree2002-187052 2,560.00 Post Construction  

Total 28,546.58

Difference 0.00

SWQM Structures Operations and Maintenance

33 Video Inspection Specialists 12/2002 Vacuum Truck Cleaning 24.17 Pollution Prevention  
33 Video Inspection Specialists 12/2002 Vacuum Truck Cleaning 290.00 Pollution Prevention  
33 Video Inspection Specialists 11/2002 Vacuum Cleaning 435.00 Pollution Prevention  
33 Video Inspection Specialists 11/2002 Vacuum Cleaning 330.00 Pollution Prevention  
33 Video Inspection Specialists 11/2002 Cleaning & Root Cuttin 330.00 Pollution Prevention  
33 Video Inspection Specialists 10/2002 Vacuum Cleaning 217.50 Pollution Prevention  
33 Video Inspection Specialists Cleaning w/ Vacuum Truck 362.50 Pollution Prevention  
33 Video Inspection Specialists Clean w/Vacuum Truck 1,550.00 Pollution Prevention  
33 Video Inspection Specialists 12/2002 Vacuum Truck Cleaning 217.50 Pollution Prevention  
33 Video Inspection Specialists 12/2002 Vacuum Truck Cleaning 145.00 Pollution Prevention  
33 Video Inspection Specialists 12/2002 Vacuum Truck Cleaning 24.17 Pollution Prevention  
33 Video Inspection Specialists 11/2002 Vacuum Cleaning 290.00 Pollution Prevention  
33 Video Inspection Specialists Clean w/Vacuum Truck & TV Insp 2,195.00 Pollution Prevention  
34 City of Fresno 7/02-3/03 Pipeline Maint 288.10 Pollution Prevention  
34 City of Fresno 7/02-3/03 Pipeline Maint 296.10 Pollution Prevention  
33 Video Inspection Specialists 10/2002 Vacuum Cleaning 217.50 Pollution Prevention  
33 Video Inspection Specialists 12/2002 Vacuum Truck Cleaning 145.00 Pollution Prevention  
33 Video Inspection Specialists 12/2002 Vacuum Truck Cleaning 24.16 Pollution Prevention  
34 City of Fresno 7/02-3/03 Pipeline Maint 72.36 Pollution Prevention  
33 Video Inspection Specialists 12/2002 Vacuum Cleaning 362.50 Pollution Prevention  
33 Video Inspection Specialists 10/2002 Vacuum Cleaning 217.50 Pollution Prevention  
33 Video Inspection Specialists 03/2003 Vacuum Truck Cleaning 310.00 Pollution Prevention  
33 Video Inspection Specialists 11/2002 Vacuum Cleaning 145.00 Pollution Prevention  
33 Video Inspection Specialists 11/2002 Vacuum Cleaning 580.00 Pollution Prevention  
33 Video Inspection Specialists 11/2002 Cleaning & Root Cuttin 290.00 Pollution Prevention  
33 Video Inspection Specialists 12/2002 Vacuum Cleaning 507.50 Pollution Prevention  
33 Video Inspection Specialists Clean w/Vacuum Truck 310.00 Pollution Prevention  

Item 

Number Total SWQM Structures O&M 10,176.56

   Subtotal 33 VISTruckCleaning7054 9,520.00 Pollution Prevention  
34 FresnoPipeline7054 656.56 Pollution Prevention  

Total 10,176.56

Difference 0.00

RB-AR44491



Appendix D   Fresno-Clovis Metropolitan Area 

NPDES Stormwater Cost Survey D-21
January 2005

Table D-7. Continued.  

SWQM Pump Operations and Maintenance

35 Video Inspection Specialists Clean w/Vacuum Truck 155.00 Pollution Prevention  
35 Video Inspection Specialists 7/2002 Pump Station Vacuum Cle 580.00 Pollution Prevention  
35 Video Inspection Specialists 7/2002 Pump Station Vacuum Cle 507.50 Pollution Prevention  
35 Video Inspection Specialists 11/2002 Cleaning & Root Cuttin 742.50 Pollution Prevention  
35 Video Inspection Specialists Clean w/Vacuum Truck 787.50 Pollution Prevention  
35 Video Inspection Specialists 11/2002 Vacuum Cleaning 253.75 Pollution Prevention  
35 Video Inspection Specialists Clean w/Vacuum Truck 310.00 Pollution Prevention  
35 Video Inspection Specialists 11/2002 Cleaning & Root Cuttin 330.00 Pollution Prevention  
35 Video Inspection Specialists Clean w/Vacuum Truck 232.50 Pollution Prevention  
35 Video Inspection Specialists 03/2003 Vacuum Truck Cleaning 290.00 Pollution Prevention  
35 Video Inspection Specialists 11/2002 Vacuum Cleaning 217.50 Pollution Prevention  
35 Video Inspection Specialists 10/2002 Vacuum Cleaning 217.50 Pollution Prevention  
35 Video Inspection Specialists 10/2002 Vacuum Cleaning 290.00 Pollution Prevention  
35 Video Inspection Specialists 10/2002 Vacuum Cleaning 72.50 Pollution Prevention  
35 Video Inspection Specialists 10/2002 Vacuum Cleaning 580.00 Pollution Prevention  
35 Video Inspection Specialists 10/2002 Vacuum Cleaning 72.50 Pollution Prevention  
36 Pacific Gas & Electric Compa 10/03/02-11/18/02 Service 49.49 Pollution Prevention  
36 Pacific Gas & Electric Compa Service through 12/17/2002 32.56 Pollution Prevention  
36 Pacific Gas & Electric Compa Service thru 10/12/02-01/03/03 51.17 Pollution Prevention  
36 Pacific Gas & Electric Compa Service thru 04/17/03 7.67 Pollution Prevention  
36 Pacific Gas & Electric Compa Service thru 05/12/03 Pump Sit 28.67 Pollution Prevention  
36 Pacific Gas & Electric Compa Service through 7/18/03 86.03 Pollution Prevention  
36 Pacific Gas & Electric Compa Service through 6/18/03 86.03 Pollution Prevention  
36 Pacific Gas & Electric Compa 07/03/02-08/02/02 Service 10.80 Pollution Prevention  
36 Pacific Gas & Electric Compa 08/02/02-09/03/02 Service 10.80 Pollution Prevention  
36 Pacific Gas & Electric Compa 09/03/02-10/02/02 Service 10.80 Pollution Prevention  
36 Pacific Gas & Electric Compa 10/02/02-10/31/02 Service 10.80 Pollution Prevention  
36 Pacific Gas & Electric Compa 10/31/02-11/27/02 Service 11.50 Pollution Prevention  
36 Pacific Gas & Electric Compa Service thru 10/12/02-01/03/03 12.98 Pollution Prevention  
36 Pacific Gas & Electric Compa 10/12/02-01/03/03 Service 14.22 Pollution Prevention  
36 Pacific Gas & Electric Compa 03/2003 Site Pump Utilities 12.47 Pollution Prevention  
36 Pacific Gas & Electric Compa Service thru 04/10/03 Pump Sit 11.94 Pollution Prevention  
36 Pacific Gas & Electric Compa Service thru 05/12/03 Pump Sit 11.91 Pollution Prevention  
36 Pacific Gas & Electric Compa Service thru 06/11/03 Pump Sit 22.37 Pollution Prevention  
36 Pacific Gas & Electric Compa Service thru 7/11/03 10.29 Pollution Prevention  
36 Pacific Gas & Electric Compa 07/03/02-08/02/02 Service 126.05 Pollution Prevention  
36 Pacific Gas & Electric Compa 08/02/02-09/03/02 Service 79.22 Pollution Prevention  
36 Pacific Gas & Electric Compa 09/03/02-10/02/02 Service 76.74 Pollution Prevention  
36 Pacific Gas & Electric Compa 10/02/02-10/31/02 Service 57.03 Pollution Prevention  
36 Pacific Gas & Electric Compa 10/31/02-11/27/02 Service 24.12 Pollution Prevention  
36 Pacific Gas & Electric Compa Service thru 10/12/02-01/03/03 10.29 Pollution Prevention  
36 Pacific Gas & Electric Compa 10/12/02-01/03/03 Service 11.36 Pollution Prevention  
36 Pacific Gas & Electric Compa 03/2003 Site Pump Utilities 10.65 Pollution Prevention  
36 Pacific Gas & Electric Compa Service thru 04/10/03 Pump Sit 10.65 Pollution Prevention  
36 Pacific Gas & Electric Compa Service thru 05/12/03 Pump Sit 11.39 Pollution Prevention  
36 Pacific Gas & Electric Compa Service thru 06/11/03 Pump Sit 13.46 Pollution Prevention  
36 Pacific Gas & Electric Compa Service thru 7/11/03 83.81 Pollution Prevention  
35 Video Inspection Specialists 10/2002 Vacuum Cleaning 145.00 Pollution Prevention  
35 Video Inspection Specialists 11/2002 Vacuum Cleaning 108.75 Pollution Prevention  
35 Video Inspection Specialists 11/2002 Vacuum Cleaning 181.25 Pollution Prevention  
35 Video Inspection Specialists Clean w/Vacuum Truck 155.00 Pollution Prevention  

Item

Number Total SWQM Pump O&M 7,236.02

   Subtotal 35 VISTruckCleaning7055 6,228.75 Pollution Prevention  
36 PGEService7055 1,007.27 Pollution Prevention  

Total 7,236.02

Difference 0.00

SWQM Other Operations and Maintenance

37 Melco Fence 02/2003 Fence Repair 584.00 Post Construction  
SWQM Soil Monitoring

38 BSK Analytical Laboratories Low Level Lead Profile 297.00 Post Construction  
38 BSK Analytical Laboratories 07/10/2002 Low Level Lead Prof 99.00 Post Construction  
38 BSK Analytical Laboratories Low Level Lead Profile 396.00 Post Construction  
38 BSK Analytical Laboratories 07/2002 Low Level Lead Profile 363.00 Post Construction  
38 BSK Analytical Laboratories 07/2002 Low Level Lead Profile 264.00 Post Construction  
38 BSK Analytical Laboratories 07/03/2002 Low Level Lead Prof 198.00 Post Construction  
38 BSK Analytical Laboratories Low Level Lead Profile 363.00 Post Construction  
38 BSK Analytical Laboratories 08/2002 Low Level Lead Profile 99.00 Post Construction  
38 BSK Analytical Laboratories Low Level Lead Profile 198.00 Post Construction  
38 BSK Analytical Laboratories 07/03/2002 Low Level Lead Prof 66.00 Post Construction  
38 BSK Analytical Laboratories Low Level Lead Profile 132.00 Post Construction  
38 BSK Analytical Laboratories 07/10/2002 Low Level Lead Prof 99.00 Post Construction  
38 BSK Analytical Laboratories 07/11/2002 Low Level Lead Prof 396.00 Post Construction  
38 BSK Analytical Laboratories 07/15/2002 Low Level Lead Prof 396.00 Post Construction  
38 BSK Analytical Laboratories Low Level Lead Profile 396.00 Post Construction  
38 BSK Analytical Laboratories Low Level Lead Profile 198.00 Post Construction  
38 BSK Analytical Laboratories 07/10/2002 Low Level Lead Prof 99.00 Post Construction  
38 BSK Analytical Laboratories 07/10/2002 Low Level Lead Prof 99.00 Post Construction  
38 BSK Analytical Laboratories 07/2002 Low Level Lead Profile 132.00 Post Construction  
38 BSK Analytical Laboratories 07/2002 Low Level Lead Profile 99.00 Post Construction  
38 BSK Analytical Laboratories Low Level Lead Profile-II3 165.00 Post Construction  
38 BSK Analytical Laboratories 07/2002 Low Level Lead Profile 396.00 Post Construction  
38 BSK Analytical Laboratories 08/2002 Low Level Lead Profile 264.00 Post Construction  
38 BSK Analytical Laboratories Low Level Lead Profile 198.00 Post Construction  
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38 BSK Analytical Laboratories Low Level Lead Profile 198.00 Post Construction  
38 BSK Analytical Laboratories 10/2002 Low Level Lead Profile 396.00 Post Construction  
38 BSK Analytical Laboratories 11/2002 Low Level Lead Profile 99.00 Post Construction  
38 BSK Analytical Laboratories 10/2002 Low Level Lead Profile 99.00 Post Construction  
38 BSK Analytical Laboratories 11/2002 Low Level Lead Profile 99.00 Post Construction  
38 BSK Analytical Laboratories 07/2002 Low Level Lead Profile 99.00 Post Construction  
38 BSK Analytical Laboratories 09/2002 Low Level Lead Profile 297.00 Post Construction  
38 BSK Analytical Laboratories 09/2002 Low Level Lead Profile 231.00 Post Construction  
38 BSK Analytical Laboratories 08/2002 Low Level Lead Profile 396.00 Post Construction  
38 BSK Analytical Laboratories 08/2002 Low Level Lead Profile 198.00 Post Construction  
38 BSK Analytical Laboratories 09/2002 Low Level Lead Profile 198.00 Post Construction  
38 BSK Analytical Laboratories 07/2002 Low Level Lead Profile 396.00 Post Construction  
38 BSK Analytical Laboratories 07/2002 Low Level Lead Profile 297.00 Post Construction  
38 BSK Analytical Laboratories 08/2002 Low Level Lead Profile 279.00 Post Construction  
38 BSK Analytical Laboratories Low Level Lead Profile-Bal Due 18.00 Post Construction  
38 BSK Analytical Laboratories 07/10/2002 Low Level Lead Prof 231.00 Post Construction  
38 BSK Analytical Laboratories 07/2002 Low Level Lead Profile 231.00 Post Construction  
38 BSK Analytical Laboratories 08/2002 Low Level Lead Profile 66.00 Post Construction  
38 BSK Analytical Laboratories 09/2002 Low Level Lead Profile 198.00 Post Construction  
38 BSK Analytical Laboratories 05/2002 Low Level Lead Profile 165.00 Post Construction  
38 BSK Analytical Laboratories 08/2002 Low Level Lead Profile 297.00 Post Construction  
38 BSK Analytical Laboratories 10/2002 Low Level Lead Profile 99.00 Post Construction  
38 BSK Analytical Laboratories 11/2002 Low Level Lead Profile 99.00 Post Construction  
38 BSK Analytical Laboratories 05/2002 Low Level Lead Profile 165.00 Post Construction  
38 BSK Analytical Laboratories 05/2002 Low Level Lead Profile 165.00 Post Construction  

Item 

Number 

38 Total SWQM Soil Monitoring 10,428.00 Post Construction  

Municipal NPDES Program Implementation 7060-7066
Investigation, Inspection, Enforcement

39 Fotech Color Labs 08/2002 Photos 6.00 Illicit Discharge  
39 Fotech Color Labs 07/2002 Photos 16.66 Illicit Discharge  
39 Fotech Color Labs Photo Developing 53.83 Illicit Discharge  

Item 

Number 

39

Total Investigation, Inspection, 

Enforcement 76.49 Illicit Discharge  

Monitoring

42 AirLink Communications 08/2002 IP Activation Fee 45.00 Monitoring
41 AT&T Wireless Services 07/14/2002-08/13/2002 Services 26.18 Monitoring
40 Larry Walker Associates Inc Storm Water Quality Monitoring 10,552.33 Monitoring
41 AT&T Wireless Services 08/14/02-09/13/02 Service Peri 23.76 Monitoring
42 AirLink Communications 07/24/02-08/23/02 Telemetry Fe 58.06 Monitoring
40 Larry Walker Associates Inc 2002-2003 Stormwater Monitorin 1,823.85 Monitoring
40 Larry Walker Associates Inc 2001-2002 Stormwater Monitorin 8,756.96 Monitoring
40 Larry Walker Associates Inc 2001-2002 Stormwater Monitorin 3,192.74 Monitoring
42 AirLink Communications 10/2002 Telemetry Monthly Fee 98.00 Monitoring
41 AT&T Wireless Services 09/14/02-10/13/02 Service 23.35 Monitoring
42 Airlink Communications Inc 09/24/02-10/23/02 Monthly Fee 98.00 Monitoring
41 AT&T Wireless Services 10/14/02-11/13/02 Service 23.98 Monitoring
43 Larry Walker Associates Inc 10/01/02-10/31/02 Professional 7,816.19 Monitoring
43 Larry Walker Associates Inc 09/01/02-09/18/02 Professional 4,692.12 Monitoring
40 Larry Walker Associates Inc 2002-2003 SWQ Monitoring 18,662.34 Monitoring
42 Airlink Communications Inc Service through 11/23/2002 98.00 Monitoring
41 AT&T Wireless Services Service through 12/13/2002 23.56 Monitoring
41 AT&T Wireless Services Service thru 01/15/2003 23.46 Monitoring
43 Larry Walker Associates Inc Service thru 12/31/2002 27,576.10 Monitoring
42 Airlink Communications Inc Services thru 12/23/2002 98.00 Monitoring
41 AT&T Wireless Services Service thru 02/13/03 25.75 Monitoring
40 Larry Walker Associates Inc 2002-2003 SWQ Monitoring 17,728.24 Monitoring
42 Airlink Communications Inc Service thru 01/23/03 98.00 Monitoring
42 Airlink Communications Inc 02/23/03 Monthly Fee 98.00 Monitoring
41 AT&T Wireless Services 03/15/03 Billing 23.61 Monitoring
40 Larry Walker Associates Inc 02/2003 SWQ Monitoring 14,544.32 Monitoring
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41 AT&T Wireless Services Service thru 04/13/03 21.18 Monitoring
40 Larry Walker Associates Inc 02-03 Storm Water Monitoring 14,464.70 Monitoring
42 Airlink Communications Inc IP Local - Unlimited 98.00 Monitoring
42 Airlink Communications Inc IP Local Unlimited 98.00 Monitoring
41 AT&T Wireless Services Service Through 5/13/2003 23.24 Monitoring
40 Larry Walker Associates Inc 02-03 Storm Water Monitoring 17,532.15 Monitoring
44 Water Env Research Foundatio 03/04 Subscription to WERF 10,000.00 Monitoring
40 Larry Walker Associates Inc 02-03 Stormwater Quality Monit 12,274.56 Monitoring
42 Airlink Communications Inc IP Usage through 6/23/03 98.00 Monitoring
42 Airlink Communications Inc IP Local Service through 5/23/ 98.00 Monitoring
41 AT&T Wireless Services Service through 6/15/2003 22.42 Monitoring
41 AT&T Wireless Services Service through 7/13/03 21.50 Monitoring
40 Larry Walker Associates Inc 02-03 Stormwater Monitoring 24,331.20 Monitoring

Item 

Number Total Monitoring 195,312.85

   Subtotal 40 LWASWQM7063 143,863.39 Monitoring
41 ATTService7063 281.99 Monitoring
42 AirlinkIP7063 1,083.06 Monitoring
43 LWAProf7063 40,084.41 Monitoring
44 WERF7063 10,000.00 Monitoring

Total 195,312.85

Difference 0.00

Public Information

45 Cash Vons 10.70 Management
46 David J Pomaville Clean Water Award Reimbursemen 22.62 Public Education  
46 Pro Image Video LLC Transfer PSA from VHS to Digit 276.97 Public Education  
48 Bank of America Office Depot 55.16 Management
46 Pro Image Video LLC 08/2002 Duplicate PSA VHS Tape 21.58 Public Education  
46 Fotech Color Labs Dev & Prints 18.72 Public Education  
52 River Parkway Trust Reimbursement Storm Water Gran 1,920.00 Public Education  
45 Cash Casa Valadez Mexican Restauran 12.40 Management
46 Panagraph Inc 2002-2003 SWQMP Public Info & 255.00 Public Education  
47 Fotech Color Labs 09/2002 Dev & Print 7.51 Management
48 Fresno Ag Hardware 09/2002 Supplies 4.80 Management
46 San Joaquin River Parkway Clean Storm Water Grant Reimb 1,899.45 Public Education  
45 Bank of America Vons Grocery Store 11.49 Management
45 Bank of America Vons Grocery Store 24.33 Management
48 Cash Orchard Supply 5.18 Management
45 Cash Riverfest 2002 Food 15.50 Management
47 Prestige Printing 10/2002 Letterheads-Storm Wate 606.26 Management
48 Bank of America Office Max 28.80 Management
56 San Joaquin River Parkway Tr Fresno City Parks & Rec CSW Gr 1,000.00 Management
46 City Press 10/2002 Action Alert Flyers 625.00 Public Education  
46 City Press 10/2002 Action Alert Flyers 49.22 Public Education  
45 Bank of America Vons 44.98 Management
49 SWRCB Waste Discharge Req Annual Fee 1,500.00 Management
49 SWRCB Waste Discharge Req Annual Fee 10,000.00 Management
49 SWRCB Waste Discharge Req Annual Fee 2,500.00 Management
49 SWRCB Waste Discharge Req Annual Fee 3,750.00 Management
46 Bank of America Kinko's 224.10 Public Education  
48 Bank of America OfficeMax 37.65 Management
45 Bank of America Bobby Salazar's 29.35 Management
56 Bank of America Env-Sol-Com 203.00 Management
52 River Parkway Trust Clean Storm Water Grant Reimb 50.00 Public Education  
50 Daniel P Rourke Mileage Reimbursement 85.05 Management
46 Pro Image Video LLC 12/2002 Public Information 149.08 Public Education  
45 Bank of America Bobby Salazars 37.87 Management
56 Bank of America Amazon.Com 232.20 Management
50 Bank of America Hyatt Regency Monterey 297.68 Management
45 Cash SaveMart Supermarkets 9.14 Management
50 Daniel P Rourke Ineligible Portion-Hyatt -4.28 Management
51 Daniel P Rourke CWEA Conference-Peninsula Rest 22.50 Management
50 Daniel P Rourke CWEA Conference Mileage Reimb 115.20 Management
51 Daniel P Rourke CWEA Conference-Goomba's Kitch 19.00 Management
51 Daniel P Rourke CWEA Conference-Jugem Japanese 13.89 Management
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46 Panagraph Inc Service thru 01/2003 2,015.13 Public Education  
46 City Press 02/2003 Storm Water Pollution 1,048.39 Public Education  
51 Daniel P Rourke 03/2003 WRPPN Meetings-040-LJX 11.50 Management
51 Daniel P Rourke WRPPN Committee Meeting-Zocalo 12.50 Management
51 Daniel P Rourke 03/2003 WRPPN Meetings-Hamburg 13.04 Management
51 Daniel P Rourke WRPPN Committee Meeting-Hungry 7.50 Management
46 Panagraph Inc 2002-2003 SWQMP 382.50 Public Education  
45 Bank of America Fresno Audio Visual - Vons 24.70 Management
56 Bank of America Fresno Audio Visual - Cinnamon 141.25 Management
56 Bank of America Fresno Audio Visual - Mariscos 24.92 Management
45 Bank of America Fresno Audio Visual - Food 4 L 2.85 Management
56 Bank of America OSH-Brass Grommet 25.94 Management
56 Bank of America Fresno Audio Visual - DiCiccos 65.59 Management
56 Bank of America Fresno Audio Visual - Cinnamon 47.00 Management
45 Bank of America Fresno Audio Visual - Vons 17.85 Management
56 Bank of America Fresno Audio Visual - Draper S 18.32 Management
56 Cash Fresno Pollution Prevention Gr 16.53 Management
52 Central Unified School Distr 2003 Clean Storm Water Grant 1,527.49 Public Education  
48 Fresno Ag Hardware Devoe Traffic Gal/Pail/Bucket 40.27 Management
52 Liberty Elementary 2003 Clean Storm Water Grant 52.00 Public Education  
54 Daniel P Rourke CASQA-BMP Handbook Workshop 27.40 Management
52 Liberty Elementary Clean Storm Water Grant 68.00 Public Education  
56 Bank of America Vons-Me n Eds-Intergrated Pest 50.65 Management
46 Panagraph Inc Services thru 03/2003 616.25 Public Education  
56 Asian Pacific American Herit Booth Space/Sponsorship 250.00 Management
47 Cash Aerial Photocopies 2.00 Management
46 Zoo Lynx 2003 Earth Day Ad & Clean Up 965.00 Public Education  
47 Airport Blueprint Inc Aerial Photos 5.83 Management
55 Consolidated Printworks Utility Bill Inserts 316.00 Public Education  
46 Panagraph Inc SWQMP Public Info & Education 38,102.22 Public Education  
52 UC Regents Clean Storm Water Grant 2,000.00 Public Education  
54 Bank of America El Pollo-CASQA BMP Handbook Mt 6.80 Management
54 Bank of America CASQA BMP Handbook Workshop 25.00 Management
53 Bank of America Hertz-SWQ BMP Training 152.95 Management
53 Bank of America Hyatt-SWQ BMP Training 95.58 Management
56 Bank of America The Upper Crust-SWQ BMP Traini 13.21 Management
56 Bank of America The Thai House-GeoSyntec Meeti 49.00 Management
56 Bank of America NTIS-EPA-Document 56.00 Management
54 Bank of America Mariscos-CASQA BMP Handbook Mt 7.01 Management
53 Bank of America Hyatt-SWQ BMP Training-Parking 12.00 Management
53 Bank of America Hyatt-SWQ BMP Training-Meals 40.09 Management
55 City Press Utility Bill Inserts 1,097.74 Public Education  
56 Cash Fresno Audio Visual 21.04 Management
56 Cash Costco-Open Space Const 67.39 Management
51 Cash Vons-Phase II Meeting 11.83 Management
56 Solon Manufacturing Co Inc Paint Paddles 6,829.59 Management
52 Central High School-Env Scie 2003 Clean Storm Water Grant 1,823.87 Public Education  
55 City Press Utility Bill Inserts 1,111.18 Public Education  
56 City Press Stormwater Pollution Packets 878.60 Management
56 City Press Gardening Tips Bill Insert Cre -296.05 Management
50 Daniel P Rourke Mileage Reimbursement 108.36 Management
56 State of CA-WRCB -2,500.00 Management
56 Consolidated Printworks Watering Schedule Insert 222.93 Management
46 Panagraph Inc 02-03 Public Info & Education 44,846.40 Public Education  
56 Bank of America City of Fresno-Zoning Ordinanc 25.00 Management
45 Bank of America Bobby Salazars-Lunch Meeting 64.52 Management
56 Bank of America OSH-Garden Sprayer 21.62 Management
45 Bank of America Javiers-Business Lunch 35.00 Management
46 Bank of America Sir Speedy Printing-Clovis Zon 20.55 Public Education  
56 Bank of America Paper Plus-Environmental Fact 40.93 Management
46 City of Fresno Parks & Recre 2002 Clean Storm Water Grant 1,000.00 Management
46 Jack Nadel, Inc #2 Pencils/Screen Set Up Charg 1,350.41 Management
46 Linda Jacobsen Clean Storm Water Grant Reimb 43.11 Management
46 Panagraph Inc 06/2003 Services SWQMP Info 2,445.61 Management
52 San Joaquin River Parkway & 2003 Clean Storm Water Grant 80.00 Management
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Appendix D   Fresno-Clovis Metropolitan Area 

NPDES Stormwater Cost Survey D-25
January 2005

Table D-7. Continued. 

Item 

Number Total Public Information 133,892.99

   Subtotal 45 Food7064 340.68 Management
46 PublicEducation7064 96,377.31 Public Education  
47 Printing7064 621.60 Management
48 OfficeSupplies7064 171.86 Management
49 SWRCBFees7064 17,750.00 Management
50 Travel7064 (Mileage, Hotels) 602.01 Management
51 ConferenceMeetings7064 111.76 Management
52 Grant7064 7,521.36 Public Education  
53 Training7064 300.62 Management
54 Handbooks7064 66.21 Management
55 UtilityBill7064 2,524.92 Public Education  
56 Misc7064 7,504.66 Management

Total 133,892.99

Difference 0.00

General Expenses 0.00

Program Expenses

57 Quercus Publications Streams of the SJV Book 55.50 Management
57 Bank of America NTIS-Groundwater Contamination 56.00 Management

Item 

Number 

57 Total Program Expenses 111.50 Management

Industrial NPDES Program Implementation 7070-7076
Investigation, Inspection, Enforcement

58 City Press Phone Complaints - Forms 332.96 Industrial
Monitoring 0.00

Public Information

59 The Business Journal Newspaper Subscription 88.00 Public Education  
59 EXCAL Visual Communications 08/2002 Storm Water Training K 1,013.50 Public Education  
59 Panagraph Inc Services thru 12/2002 13,993.30 Public Education  

Item 

Number 

59 Total Public Information 15,094.80 Public Education  

(Source: Rourke, pc, 3/23/04 Total of Subtotals 611,843.66$   
1. Cost Categories Abbreviated According to the Following:

       Construction: Construction Site Stormwater Runoff Control

       Illicit Discharge: Illicit Discharge Detection and Elimination

       Industrial: Industrial and Commercial Management Programs

       Management: Overall Stormwater Program Management

       Pollution Prevention: Pollution Prevention and Good Housekeeping for Municipal Operations

       Post Construction: Post Construction Water Management in New Development and Redevelopment

       Public Education: Public Education, Outreach, Involvement, and Participation

       Monitoring: Water Quality Monitoring

       Watershed: Watershed Management
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Appendix E City of Sacramento 

NPDES Stormwater Cost Survey E-1
January 2005

APPENDIX E 

The backup calculations for the cost for each cost survey category in Section 7 and the sources of 
the cost data are presented in this appendix.  Tables are generally presented by sequentially 
increasing levels of detail.  Figure E-1 illustrates how data is shared throughout the tables.  

Table E-1 contains all costs organized into the various standard cost survey categories.  The 
subtotals for each cost category are also presented in Section 7, Table 7-2.  The remaining tables 
(E-2 through E-9) present the detailed back-up information for the numbers in Table E-1.  Table 
E-1 is linked to the back-up tables by the table and item numbers in the ‘Source’ column.  Most 
of the cost information provided by city staff is listed in Table E-2.  Item numbers corresponding 
to the subtotals in Table E-2 were added to the left hand column to easily show how the numbers 
are pulled forward to Table E-1.  The right hand column in Table E-2 was added to show how 
costs were allocated to the cost survey categories.  Table E-1 entries that were not taken directly 
from Table E-2 are found in Tables E-3 through E-9. 

For the city of Sacramento, labor costs are distributed among the various cost survey categories 
according to labor cost spreadsheets provided by city staff (Table E-7).  Thus, comparing costs 
with other municipalities where such costs are not distributed, Sacramento’s Overall Stormwater 
Management Program costs will be lower.  

Detailed descriptions of how the costs were developed are contained in the following paragraphs.

Construction Site Stormwater Runoff Control 

The total cost for this category was $261,716.  The costs for this category include labor, which 
was broken down into three categories: inspections, student interns, and all other activities.  
There was also cost identified for developing BMP handbooks (one time annual cost, but may 
occur at a time later than one year).  Other activities performed included (descriptions obtained 
from annual stormwater report): 

• Issued 144 grading permits 

• Reviewed 68 SWPPPs 

• Issued 384 enforcement actions 

• Sent winterization letters to property owners with active construction sites to remind 
contractors to prepare their construction sites for the rainy season and to submit 
winterization certifications 

• Developed a Microsoft Access database to track all stormwater inspections and 
enforcement actions for private development construction sites 

RB-AR44498



Appendix E City of Sacramento

E-2 NPDES Stormwater Cost Survey

January 2005

Figure E-1. Sacramento Flowchart 
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Appendix E City of Sacramento 

NPDES Stormwater Cost Survey E-3
January 2005

Illicit Discharge Detection and Elimination (IDDE) 

The total cost for this category was $37,507.  Labor cost is the only cost allocated to this 
category.  Activities performed included issuance of 55 enforcement actions and investigation of 
all 83 calls received involving suspected illicit discharge (Sacramento, 2003b). 

Industrial and Commercial Management Programs 

The total cost for this category was $42,318. Approximately 94 percent of the cost was for 
stormwater staff labor. The other identified cost was for developing BMP handbooks (one time 
annual cost, but may occur at a time later than one year).  Other activities included issuance of 41 
enforcement actions, development of BMP brochures for the auto body, auto washing, and auto 
repair industry, and creation of a Clean Water Business Partner program for the mobile pressure 
washing industry (Sacramento, 2003b).  

Overall Stormwater Program Management 

The total cost for this category was $281,501.  Activities in this program were as follows: 

• Office products 

• Planning

• Annual reporting 

• CASQA membership fees  

• Mailing

• NPDES fees 

• Legal fees 

• Miscellaneous 

• Stormwater staff labor 

Pollution Prevention and Good Housekeeping for Municipal Operations 

The total cost for this category was $3,270,806.  Most of the cost for this category was for the 
activities of street sweeping (40 percent), drainage system maintenance (46 percent), and pump 
station cleaning (13 percent).

Street sweeping costs were also estimated by city staff.  Street sweeping cost was estimated at 
$1.6 million.  Street sweeping costs included the cost of sweeping 3 percent of the core 
downtown area 7 extra times a month which is beyond the city’s permit requirement (Busath, 
pers. comm., 11/21/04).  Due to this an annual required compliance cost was calculated for the 
city based on the $1.6 million estimate and permit required street sweeping frequencies (Table E-
7).  The calculated annual required compliance cost was $1,322,748.
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Appendix E City of Sacramento

E-4 NPDES Stormwater Cost Survey

January 2005

Sump, drain inlet, manhole, and drain line and channel cleaning performed by city staff was 
reported under the Field Services labor category in Table E-8.  Equipment costs for this effort 
was not available, but was roughly estimated as 75 percent of the labor costs as a result of 
consultation with city staff.  This brings the total cost for drainage system maintenance to 
$1,514,926.

Lastly, $2,500 was attributable to this category for development of BMP handbooks (one time 
cost, but may occur less frequent than annually due to updates).  The city also performed 
inspection and maintenance of parking lots (Sacramento, 2003b). 

Due to inaccurate use of labor codes by city personnel for pump station cleaning, these costs 
were estimated by the city of Sacramento staff rather than relying on accounting record reports 
(Busath, pers. comm., 11/21/03).  The reported labor cost of $22,552 from Table E-8 was not 
used in this report.   Pump station cleaning, including equipment costs, was estimated at 
$420,000 (Busath, pers. comm., 1/11/05).

Post Construction Stormwater Management in New Development and Redevelopment 

The total cost of this category was $38,517.  The labor costs for this category were broken down 
in the same way as the Construction Site Stormwater Runoff Control category.  There was also 
cost identified for development of BMP handbooks (one time annual cost, but may occur at a 
time later than one year)  

Public Education, Outreach, Involvement, and Participation

The total cost of this category was $361,440.  The costs associated with this category were for 
the following activities: 

• Developing Integrated Pest Management (IPM) 

• Television

• Radio

• Billboard

• Newspaper

• Mailings

• Participation in public events 

• Water Education Foundation grant 

• Project development 

• Agriculture outreach 

• Pet outreach 

• Elementary education 

RB-AR44501



Appendix E City of Sacramento 

NPDES Stormwater Cost Survey E-5
January 2005

• Student intern labor 

• Stormwater staff labor 

• University grant 

Where activity statistics were available, normalized costs were calculated.  Activity statistics 
were not available for each activity.  Therefore, normalization based on total cost was not 
possible.

Water Quality Monitoring 

The total cost of this category was $494,577.  Modeling and data analysis accounted for 
$131,688. Sample collection and lab cost was $303,077 and stormwater staff and student labor 
cost was $59,812.

Watershed Management 

The total cost of this category was $31,591, which was primarily for stormwater staff labor.

References

City of Sacramento. 2003. “Stormwater Management Program 2002/2003 Annual Report” 
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Appendix E City of Sacramento 

NPDES Stormwater Cost Survey E-9
January 2005

Table E-2. Source Data Table Submitted by City of Sacramento (cost survey categories added) 

Item # City of Sacramento Category Cost Cost Survey Category
1

Public Outreach

1 Pacific Rim 100 Public Education  

2 ATV video Center 387 Public Education  

3 Clear Channel 4,374 Public Education  

4 Comcast 26,284 Public Education  

5 Jack Nadel 10,406 Public Education  

6 KCRA 24,000 Public Education  

7 KSSJ 1,530 Public Education  

8 KXTV 3,396 Public Education  

9 Mark McCarthy 4,710 Public Education  

10 Grant 2,500 Public Education  

11 Ogilvy 34,812 Public Education  

12 Rooney Design 577 Public Education  

13 Sac Bee 736 Public Education  

14 Sac Theater Co 5,100 Public Education  

15 Sac Zoo 7,000 Public Education  

16 Sign Effects 2,578 Public Education  

17 UC Regents 3,589 Public Education  

18 Water Edu Found 2,500 Public Education  

19 Univision 19 13,010 Public Education  

20 Urban Creeks 750 Public Education  

21 Vitali-gage Communic 1,522 Public Education  

22 Z.C. Optimal Solutions 18,781 Public Education  

23 Sac Business Jour 928 Public Education  
Monitoring 

24 Aerospeed 168 Monitoring

25 Caltest 37,197 Monitoring

26 County 247,274 Monitoring

27 Kathy Russick 76,017 Monitoring

28 Kinetic Labs 2,938 Monitoring

29 LWA 43,748 Monitoring

30 Sequoia Analytical 0

31 CSUS foundation 7,233 Monitoring

32 Geosyntec 4,690 Monitoring
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Appendix E City of Sacramento

E-10 NPDES Stormwater Cost Survey

January 2005

Table E-2. Continued.  

Target Pollutant

33 Acchibald and Wallberg 9,595 Watershed  

34 Cures 2,639 Public Education
35 Doggie Bags 4,149 Public Education

36 Brake Pad Patnership 2,500 Watershed  
Misc

37 Auto Mailing 653 Public Education
38 Bill Crooks 13,550 Management

39 Brownies 2,630 Public Education
40 NPDES fee 10,000 Management

41 CSUS 2,500 Public Education
42 David John Darold 1,756 Public Education

43 Downey Brand 29,585 Management
44 Fedex 110 Management

45 George & Shapiro 915 Management
46 Lee Pitt 419 Public Education

47 Linda Taylor 43 Public Education
48 Petty cash 1,527 Management

49 Safe Designs 764 Public Education
50 BMP handbooks 10,000 See Table E-5

51 Viking Office Prods 324 Management
52 Wayne Neilsen 1,717 Public Education

53 Misc encumbrance 31,000 See Table E-3
54 Wendy Alexander 2,480 Management

55 CASQA 5,000 Management
56 Misc Expenses 1,108 Management

Students

57 College Foundation 62,376 See Table E-4

Total 786,175

(Source: Busath, pers. comm., 11/21/03)

1. Cost Categories Abbreviated According to the Following:

       Construction: Construction Site Stormwater Runoff Control

       Illicit Discharge: Illicit Discharge Detection and Elimination

       Industrial: Industrial and Commercial Management Programs

       Management: Overall Stormwater Program Management

       Pollution Prevention: Pollution Prevention and Good Housekeeping for Municipal Operations

       Post Construction: Post Construction Water Management in New Development and Redevelopment

       Public Education: Public Education, Outreach, Involvement, and Participation

       Monitoring: Water Quality Monitoring

       Watershed: Watershed Management
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Appendix E City of Sacramento 

NPDES Stormwater Cost Survey E-11
January 2005

Table E-3. Distribution of Miscellaneous Encumbrance Between Public Education and Monitoring 

Cost Source Percent Allocation Category Reference Allocated Cost

31,000.00 Table 2, Item 53 50% Public Education Busath, pers. comm., 1/22/04 15,500.00
31,000.00 Table 2, Item 53 50% Monitoring Busath, pers. comm., 1/22/04 15,500.00

Total 100% 31,000.00

Table E-4. Distribution of College Foundation Costs for Student Internship Program 

Cost Source Percent Allocation Category Reference Allocated Cost

62,376.00 Table E-2, Item 57 50% Public Education Busath, pers. comm., 1/22/04 31,188.00
62,376.00 Table E-2, Item 57 20% Construction Busath, pers. comm., 1/22/04 12,475.20

62,376.00 Table E-2, Item 57 20% Monitoring Busath, pers. comm., 1/22/04 12,475.20

62,376.00 Table E-2, Item 57 10% Post Construction Busath, pers. comm., 1/22/04 6,237.60

Total 100% 62,376.00

Table E-5. Distribution of BMP Handbooks (CASQA) between Industrial, Municipal, New Development, and 

Construction 

Cost Source Percent Allocation Category Reference Allocated Cost

10,000.00 Table E-2, Item 50 25% Industrial/Commercial Busath, pers. comm., 1/22/04 2,500.00
10,000.00 Table E-2, Item 50 25% Municipal Busath, pers. comm, 1/22/04 2,500.00

10,000.00 Table E-2, Item 50 25% Post Construction Busath, pers. comm, 1/22/04 2,500.00

10,000.00 Table E-2, Item 50 25% Construction Busath, pers. comm, 1/22/04 2,500.00

Total 100% 10,000.00

Table E-6. Calculation of Street Sweeping Cost 

Description

Dollar Amount of 

Statistic Reference

Actual Cost 1,600,000.00 Busath, pers. comm., 1/22/04

monthly req. miles 2,200 Sacramento, 2003b

6/year req. miles 0 Sacramento, 2003b

1/year req. miles 50 Sacramento, 2003b

  annual required 26,450 Calculation

monthly actual est. mi. 2,662 Busath, pers. comm., 1/22/04

6/year actual est. mi. 0 Sacramento, 2003b

1/year actual est. mi. 50 Sacramento, 2003b

  annual actual est. mi. 31,994 Calculation

annual req. cost est. 1,322,748.02 Calculation
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E-12 NPDES Stormwater Cost Survey

January 2005

Table E-7. Labor Allocations for Sacramento Categories with Corresponding Cost Survey Categories 

Item # Sacramento Category

City 

Labor 

Code Labor Cost Cost Survey Category

1 Construction Element HA 64,778.39 Construction   

2    Construction Inspections HA1 181,962.17 Construction   

3 General Stormwater Actvities HAA 52,696.90 Management

4 New Development Element HB 29,779.10 Post Construction

5 Industrial Element HC 37,993.92 Industrial  

6    Industrial Inspection HC1 1,823.89 Industrial  

7 Illegal Discharge Program HD 23,690.64 Illicit Discharge  

8    Illegal Discharge Inspection HD1 13,816.15 Illicit Discharge  

9 Public Education Program HE 93,986.89 Public Education  

10    School Outreach Program HE1 23,465.49 Public Education

11    Stormdrain Stenciling Program HE2 1,503.76 Public Education

12    NN Landscape Grant HE3 6,676.64 Public Education

13    CWBP HE4 2,279.54 Public Education

14    Watershed Stewardship HF 5,565.92 Watershed  

15 Municipal Operations HG 9,735.09 Pollution Prevention  

16 Plant Services Stormwater Activities HH 22,552.19 See Table E-1, pump stations

17 Field Services Stormwater Activities HI 865,672.17 Pollution Prevention

18 Target Pollutant HJ 13,930.08 Watershed  

19 Monitoring HK 27,291.38 Monitoring

20    NPDES Compliance Monitoring HK1 9,525.69 Monitoring

21    BMP Effectiveness Monitoring HK2 341.74 Monitoring

22    Special Monitoring Studies HK3 409.30 Monitoring

23    Coordinated Monitoring Program HK4 390.75 Monitoring

24    Coordinated Monitoring Program HK5 368.56 Monitoring

25    Coordinated Monitoring Program HK6 617.52 Monitoring

26    Coordinated Monitoring Program HK7 8,392.24 Monitoring

27 Water Waste Activities HL 896.73 Pollution Prevention  

28 Program Management HM 160,161.19 Management

29 Program Management PM 4,044.41 Management

   Total 1,664,348.44
(Source: Table E-8)
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NPDES Stormwater Cost Survey E-13
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Table E-8. Labor Cost Data as Submitted by City of Sacramento Staff 

City of Sacramento
Department of Utilities
Project Accounting Management System (PAMS)

Job # Description Org Rept Catg

Total 
Employee 
Expense

Indiv
Hourly 

Expense

21233 NPDES PROGRAM 3322 HH 665.49 95.1
  3323 HH 4,122.06 64.4
   HH 1,410.18 58.8
   HH 3,508.67 48.7

   HH 1,944.98 44.2
   HH 1,766.04 31.5
   HH 1,124.38 70.3
   HA1 108,293.85 63.9

   HH 868.3 64.3
   HH 1,023.82 64
   HH 930.52 58.2
   HH 198.42 49.6

   HH 448.59 64.1
   HH 384.49 64.1
   HH 656.76 41

   HH 283.2 35.4
   HH 1,122.86 70.2
  3331 HH 2,009.09 24.8
   HH 84.34 42.2

   HA 2,371.26 25.9
   HA1 6,658.08 26.4
   HAA 2,949.16 26.4
   HAA 1,463.31 41.8

   HD 49.61 24.8
   HE 655.9 25.7
   HE1 1,916.75 26.1
   HE2 417.95 26.1

   HF 99.23 24.8
   HK 244.3 27.1
   HK3 198.43 24.8
  3332 HAA 6,475.21 89.9

   HE 2,116.34 90.1
   HE1 1,461.61 89.5
   HG 8,302.14 90.2

   HJ 11,187.93 89.6
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Table E-8. Continued.  

   HK 17,265.87 89.4
   HK1 4,597.83 89
   HK2 162.9 89

   HK4 266.5 88.8
  3333 HK5 368.56 0
   HK6 617.52 65

   HK7 8,392.24 88.8
21233 NPDES PROGRAM 3333 HA 7,712.62 61.2

   HA 52,918.39 89
   HA 1,776.12 44.4

   HA1 5,602.74 62.3
   HA1 61,407.50 43.6
   HAA 12,504.88 61.9
   HAA 13,331.24 66.7

   HAA 12,627.60 89.2
   HAA 3,345.50 65
   HB 4,303.02 62.4
   HB 25,476.08 88.5

   HC 1,745.21 62.3
   HC 35,847.63 66.5
   HC 401.08 89.1

   HC1 248.44 62.1
   HC1 1,575.45 65.6
   HD 23,193.44 66.6
   HD 447.59 89.5

   HD1 13,816.15 68.2
   HE 11,310.88 62.3
   HE 156.04 62.4
   HE 928.86 88.5

   HE 78,818.87 69.4
   HE1 4,083.84 67.5
   HE1 4,279.00 89.1
   HE1 11,724.29 67.6

   HE2 1,085.81 67.9
   HE3 6,676.64 65.5
   HE4 2,279.54 67.4
   HF 62.43 62.4

   HF 987.49 89.8
   HF 4,416.77 63.1
   HG 1,164.59 68.5

   HG 268.36 89.5
   HJ 1,133.19 100.7
   HJ 1,608.96 67
   HK 804.75 100.6

   HK 1,499.54 68.2
   HK 7,266.64 89.2
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Table E-8. Continued.  

   HK 210.28 70.1

   HK1 4,927.86 55.7

   HK2 178.84 89.4

21233 NPDES PROGRAM 3333 HK3 210.87 38.3

   HK4 124.25 62.1

   HL 800.31 66.7

   HL 96.42 48.2

   HM 160,070.30 100.4

   HM 90.89 29.5

   PM 4,044.41 101.1

  3342 HI 1,440.10 53.3

  3343 HI 2,252.63 56.3

   HI 205.78 51.4

   HI 16,387.75 46.6

   HI 29,009.49 45.6

   HI 53,108.99 54.6

   HI 945.65 43

   HI 2,059.16 51.5

   HI 1,486.70 41.3

   HI 46,709.55 50

   HI 60,251.76 55.9

   HI 421.01 52.6

   HI 23,368.00 44.3

   HI 11,685.67 46.6

   HI 24,722.55 44

   HI 1,420.81 52.6

   HI 1,197.95 33.3

   HI 33,694.50 48.8

   HI 25,045.38 42.7

   HI 12,318.28 50.3

   HI 15,905.71 44.8

   HI 28,123.15 56

   HI 43,011.80 55.8

   HI 77,791.72 49.9

   HI 6,085.05 56.9

   HI 89,605.65 62.8

   HI 84,737.98 55.3

   HI 2,041.63 51

   HI 4,134.41 51.7

   HI 61,389.23 40.7

   HI 510.55 63.8

   HI 22,888.86 48.5

   HI 1,291.63 47.8

   HI 80,423.09 54.1

Total 1664348.44 59.92
(Source: Busath, pers. comm., 11/21/03)
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NPDES Stormwater Cost Survey F-1
January 2005

APPENDIX F 

The backup calculations for the cost for each cost survey category in Section 8 and the sources of 
the cost data are presented in this appendix.  Tables are generally presented by sequentially 
increasing levels of detail.  Figure F-1 illustrates how data is shared throughout the tables.  

Table F-1 contains all costs organized into the various standard cost survey categories.  The 
subtotals for each cost category are also presented in Section 8, Table 8-2.  The remaining tables 
(F-2 through F-7) present the detailed back-up information for the numbers in Table F-1.  Table 
F-1 is linked to the back-up tables by the table and item numbers in the ‘Source’ column.  Most 
of the cost information provided by city staff is listed in Table F-2.  Item numbers corresponding 
to the subtotals in Table F-2 were added to the left hand column to easily show how the numbers 
are pulled forward to Table F-1.  The right hand column in Table F-2 was added to show how 
costs were allocated to the cost survey categories.  Table F-1 entries that were not taken directly 
from Table F-2 are found in Tables F-3 through F-7. 

For the city of Santa Clarita, labor costs of the stormwater staff are not distributed among the 
various survey categories.  Instead, it is all captured under Overall Stormwater Program 
Management.  Thus, comparing costs with other municipalities where such costs are distributed, 
Santa Clarita’s Overall Stormwater Management Program costs will be higher.   

Detailed descriptions of how the costs were developed are contained in the following paragraphs.

Construction Site Stormwater Runoff Control 

The total cost of this category was $74,995.  The only cost attributed to this category was for 
inspections.  The city conducted 11,746 inspections, but this number reflects multiple inspections 
for various construction activities at the same site (Santa Clarita, 2003b).  Since this number does 
not solely represent stormwater inspections, this should be considered when comparing these 
inspection statistics with that of the other cities.  Therefore, cost was normalized per active 
construction site (64) (Santa Clarita, 2003b).  Other activities in this category included: 

• Development of pollution prevention handouts directly related to specific construction 
functions

• The city’s Environmental, Building and Safety, and Public Works inspectors completed 
site visits on a daily basis 

• Cited contractors in the event of illicit connection detection 
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Figure F-1. Santa Clarita Flowchart 

Illicit Discharge Detection and Elimination (IDDE) 

The total cost of this category was $114,831.  Though the city labeled this cost as operation and 
maintenance activities, activities were specific to identification and elimination of illicit 
connections and discharges.

The Los Angeles Flood Control District (LAFCD) owns and maintains 122,354 feet of open 
channel all of which was screened for illicit connections during the 2002/03 fiscal year.  Out of 
the 20 illicit connections that were identified by screening, all were investigated, terminated, 
removed, and resulted in enforcement action (Santa Clarita, 2003b).

Also, 349 illicit discharges were reported. Of these, 291 were discontinued/cleaned up 
voluntarily through enforcement and the source identified, 2 were cleaned up with no source 
identified, 50 resulted in no evidence of discharge, 27 were determined to be conditionally 
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exempt, and 305 resulted in enforcement action. (Santa Clarita, 2003b).  Normalized cost is $311 
per investigation of both illicit connections and illicit discharges (20+349).  This includes all 
associated follow up activities performed by the city as described above.

Industrial and Commercial Management Programs 

The total cost of this category was $12,600.  The only cost for this category was for inspection of 
industrial and commercial facilities.  The city inspection staff performed 110 inspections during 
2002/03.  The city of Santa Clarita contracts with Los Angeles County of perform these 
inspections but are done by city staff (Cramer, pers. comm., 4/22/04).  Enforcement actions were 
issued which included 17 verbal warnings and 4 notices to comply. (Santa Clarita, 2003b). 

Overall Stormwater Program Management 

The total cost for this category was $515,352.  These costs are for administrative activities and 
development planning.  Stormwater staff time (including overhead allocation) used to oversee or 
implement the activities in the other cost categories accounted for $438,832.  Overhead 
allocation (other supporting city functions, building, etc.) was $253,073. This number is 
described in the footnote to Table F-2. Development planning cost was $76,520.  These costs 
were for activities the city does to insure developers are following SUSMP1 standards. 
Maintenance of the stormwater section of city’s website was also performed.  

Pollution Prevention and Good Housekeeping for Municipal Operations 

The total cost for this category was $859,754.  Activities performed in this category were for 
catch basin cleaning, trash pick-up, and street sweeping.  The cost attributed to catch basin 
cleaning was $251,908. During 2002/03, 1,482 catch basins were cleaned (Table F-3). The cost 
attributed to street sweeping was $557,443.  The city sweeps all streets once a week (Santa 
Clarita, 2003b).  A total of 900 curb miles were swept per week in 2002/03 (Cramer, pers. 
comm., 4/22/04). Trash pick-up costs were $50,403 for the household hazardous waste program. 

Post Construction Stormwater Management in New Development and Redevelopment 

The adjusted cost of this category was $106,925.  The total cost for this category submitted by 
the city of Santa Clarita was $256,950.  Of the cost, $97,813 was for vehicles for catch basin 
cleaning (Cramer, pers. comm., 4/22/04).  These capital costs were recurring for other projects at 
an unknown interval and were assumed to be annual for the purposes of this survey.  The 
remaining $9,112 was for maintenance and conveyance of one detention basin (Cramer, pers. 
comm., 4/22/04).

1 SUSMP: Standard Urban Storm Water Mitigation Plans (SUSMPs) are often referenced by permits.  They set 
treatment requirements for new construction and redevelopment. (www.swrcb.ca.gov) 
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Appendix F City of Santa Clarita

F-4 NPDES Stormwater Cost Survey

January 2005

Public Education and Outreach and Public Involvement and Participation 

The total cost for these categories was $49,130.  These categories were combined for the city of 
Santa Clarita.  This cost includes employee training to administer these categories.  Activities in 
this category included: 

• Storm drain stenciling: Out of the city owned 440 drain inlets, 45 were marked with a no 
dumping message  

• Maintained stormwater hotline: The city received approximately 30 calls per day relating 
to trash, household hazardous waste, and stormwater (Cramer, pers. comm., 4/22/04) 

• Print, television, radio, and other media: Approximately 5 million impressions were made 
(for the entire permitted area). A breakdown for Santa Clarita was not available 

• School outreach: An environmental mascot visited schools and public events to educate 
attendees on stormwater issues. Children’s activity books were distributed at 
appearances. Flyers were distributed to promote the River Rally event 

• Cooperated with the principal permittee to develop specific outreach programs to target 
pollutants in their area 

• Distributed pollutant-specific materials 

• Developed and distributed brochures and door hangers to specific residents 

• Attended 4 workshop/community events to discuss stormwater pollution 

Programs supported by the principal permittee were funded in part by a contribution from the 
city of Santa Clarita in the amount of $45,822.  The remaining activities were performed by 
stormwater staff and that cost breakdown was not available.  

Water Quality Monitoring 

The total cost of this category was $3,300 (Table F-2).  This included monitoring for diazinon 
multiple times at one site (Cramer, pers. comm., 4/22/04).  

Watershed Management 

The total cost of this category was $332,949.  This cost was allocated to this category based on 
estimates from city staff.  The staff estimated that 50 percent of GIS cost was attributable to 
stormwater activities (Table F-4). 

References

City of Santa Clarita.  2003. “Los Angeles County Municipal Storm Water Permit (Order 01-
182) Individual Annual Reporting Form, Attachment U-4” 
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Appendix F City of Santa Clarita 

NPDES Stormwater Cost Survey F-7
January 2005

Table F-2. Source Data Table Submitted by City of Santa Clarita in their Annual Report Form for Los 

Angeles County Municipal Stormwater Permit (cost survey categories added) 

Item # City of Santa Clarita Category Cost Cost Survey Category1

Program Mangement

1    Administrative Costs 438,832.00 2 Management
2    Capital Costs 0.00

Public Information and Participation

3    Public Outreach/Education 45,821.98 Public Education  

4    Employee Training 3,308.39 Public Education  

5    Corporate Outreach 0.00
6    Business Assistance 0.00

7 Industrial/Commercial Inspection/Site Visit Actvities 12,600.00 Industrial

8 Development Planning 76,519.55 Management
Development Construction

9    Construction Inspections 74,995.00 Construction
Public Agency Activities

10    Maintenance of structural and treatment control BMPs 9,111.93 Post Construction  

11    Municipal Street Sweeping 557,443.16 Pollution Prevention  

12    Catch Basin Cleaning 251,907.99 Pollution Prevention

13    Trash Collection/Recycling 50,402.55 Pollution Prevention
14    Capital Costs 97,813.00 3 Post Construction  

15    Other 0.00
IC/ID Program

16    Operations and Maintenance 114,831.05 Illicit Discharge

17    Capital Costs 0.00
18 Monitoring 3,300.00 Monitoring

19 Other (Watershed Management) 332,949.00 4 Watershed

Total 2,069,835.60

(Source: Santa Clarita 2003b)

1. Cost Categories Abbreviated According to the Following:

       Construction: Construction Site Stormwater Runoff Control

       Illicit Discharge: Illicit Discharge Detection and Elimination

       Industrial: Industrial and Commercial Management Programs

       Management: Overall Stormwater Program Management

       Pollution Prevention: Pollution Prevention and Good Housekeeping for Municipal Operations

       Post Construction: Post Construction Water Management in New Development and Redevelopment

       Public Education: Public Education, Outreach, Involvement, and Participation

       Monitoring: Water Quality Monitoring

       Watershed: Watershed Management

4. From Table 7-3. 

3. $137,784 was adjusted down to $97,813 after a more thorough review by city finance staff. The city suggested we add $150,025 for the 

curb line and gutter maintenance program, but this cost could not be established as a stormwater compliance cost.

2. Cost reported in the annual report form was $184,710. Per personal communication with Dan Smith, this number was adjusted up to 

$185,759 because of $1,049 in previously unallocated labor for stormwater staff. Another $253,073 was also added as the cost of overhead 

allocation. Overhead allocation was not included in the annual report and it pays for support by other departments such a payroll, human 

resources, etc. as well as a fraction of building costs. 
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Table F-3. Calculation of Number of Basin Cleanings 

Type Number Reference

Frequency 

(yearly) Reference Total Cleanings

Priority A 65 Santa Clarita, 2003b 3 Santa Clarita, 2003b 195
Priority B 180 Santa Clarita, 2003b 3 Santa Clarita, 2003b 540

Priority C 249 Santa Clarita, 2003b 3 Santa Clarita, 2003b 747

Total 494 1,482

Table F-4. Calculation of GIS Expenditures Relating to Stormwater 

Amount Source Percent Allocation Category Reference Allocated Cost

665,897.12 Table F-5 50%

Watershed 

Management Cramer, pers. comm., 6/9/04 332,948.56

665,897.12 Table F-5 50%

Not Related to 

Stormwater Cramer, pers. comm., 6/9/04 332,948.56

Total 100% 665,897.12
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Table F-5. Financial Cost Data Submitted by City of Santa Clarita 

STORMWATER UTILITY FINANCIAL PROJECTIONS

Financial History

1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03

Actuals Actuals Actuals Actuals Actuals Actuals Actuals

REVENUES:

User Fee 1,847,538 2,149,920 2,527,683 1,925,118 2,101,130 1,954,966 2,251,307

(Supplemental Refund)
Interest Income 42,104 58,193 79,913 86,125 143,197 96,382 81,505

Misc. Revenues 103 1,811 103,285 147,464
Sale of Maps & Publications 140 1,792 1,696 2,597 1,929
Operating Transfers In 53,633 125,028 277,836 323,142 289,765

Total Revenues 1,889,642 2,208,216 2,663,179 2,138,063 2,523,859 2,480,373 2,771,971

OPERATING EXPENDITURES:

2314 GIS 965,352 327,471 213,712 232,334 486,642 504,794 665,897

4311 Stormwater Engineering 56,652 17,924
5720 Stormwater Utility Admin 312,673 323,391 691,677 539,508 1,561,987 554,823
5740 Stormwater Field Activities 572,534 601,604 627,845 688,919 740,401 994,760 928,992

8140 Stormwater Attorney Services
Transfers Out

Overhead Allocation - 11% of Rev 197,820 197,820 197,820 197,820 197,820 203,895 253,073
Audit Adj - AR Allowance

TOTAL OPERATING EXPENDITURES 1,735,706 1,439,567 1,362,768 1,867,401 1,982,295 3,265,435 2,402,785

CAPITAL PROJECTS:

1996-97 Access Ramp 0 18,636 6,364

1997-98 Curb Gutter & Flowline 115,000
1999-00 Stormdrain Repairs 0

1999-00 Curb Gutter Flowline 157,415
Storm Drain Repairs (97,660) 110,170 17,500

M0031 Annual Curb Gutter Flowline 151,766

M0032 Storm Drain Transfer Program 73,428 316,215
M0037 Annual Curb Gutter Flowline 190,668 150,025

Water Discharge Retrofit 16,683
Galeton Street Improvements 18,850
2000-01 Curb Gutter Flowline 177,000

Annual Stormdrain Repairs 0

TOTAL CAPITAL PROJECTS 0 18,636 249,905 267,585 194,500 225,194 466,240

Total Expenditures 1,735,706 1,458,203 1,612,673 2,134,987 2,176,795 3,490,629 2,869,025

153,936 750,013 1,050,506 3,077 347,065 (1,010,256) (97,054)

FUND BALANCE - BEGINNING OF YEAR 898,435$     1,052,371$ 1,802,383$ 2,852,890$ 2,855,966$ 3,203,031$  2,192,775$

FUND BALANCE - END OF YEAR 1,052,371$  1,802,383$ 2,852,890$ 2,855,966$ 3,203,031$ 2,192,775$  2,095,721

Reserve For Vehicle Replacement 47,998 65,183 83,039 115,776 175,000

C.     RECEIVABLE - NON PAYING CUSTOMERS 84,658$       

D.     REMAINING SCHOOL RECEIVABLES 535,611$     

Unreserved Fund Balance 1,052,371$  1,802,383$ 2,804,892$ 2,790,783$ 3,119,992$ 1,456,730$  1,920,721$

EXCESS (DEFICIENCY) REVENUES OVER 
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APPENDIX G 

Section G-1 of this appendix contains backup calculations for certain results in Section 9 and 
additional cost analysis that did not prove useful, but is presented here to demonstrate their lack 
of utility (Section G-1).  This is particularly true of regressions of normalized cost versus cost 
factors.  Section G-2 of this appendix contains analysis of future cost to compare various cost 
scenarios using equivalent annual cost.

To compare costs from years greater than a year different from the year of this study (2003 
dollars), the Consumer Price Index Urban (CPIU) was used (U.S. Bureau of Labor Statistics, 
2005).  CPIU was used because it is a common measure of inflation, it was similar to the 
Engineering News Review Construction Cost Index (CCI) from the Engineering News Record 
(ENR), yet CPIU reflects more broadly on how inflation than the CCI.  As an example of 
similarity between the two indices, the CPIU adjustment factor from 1998 to 2003 agreed with 
the CCI to three significant figures.  Because CPIU was similar to the ENR CCI and for 
consistency, CPIU was used to adjust both construction costs (e.g. treatment plant) and city 
stormwater costs that fund mostly non-construction activities such as inspection programs and 
maintenance of city infrastructure.        

G.1    COST SURVEY ANALYSIS 

This section contains costs normalized by both number of households and population.  Since cost 
per households is the most common in the literature, several regressions against this parameter 
are also presented in this section.

Survey Category Costs per Household 

Table G-1 presents survey category costs normalized by households.  
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Table G-1. Survey Category Costs Per Household 

Survey Category Costs Per Capita 

Table G-2 presents survey category costs normalized by population.  

Table G-2. Survey Category Costs Per Capita 

 Const. IDDE Ind/Com
Overall 
Man.

Pollution
Prevention 

Post.
Con.

Pub.
Ed. Mon. W. Man.

Entity $/HH $/HH $/HH $/HH $/HH $/HH $/HH $/HH $/HH 

City of 
Corona

1.36 0.53 2.29 8.09 18.34 0.34 0.72 0.18 0.00 

City of 
Encinitas 

7.12 2.07 2.75 5.38 22.16 0.64 1.76 3.20 0.52 

City of 
Fremont 

0.26 0.09 3.02 6.54 30.64 0.51 1.46 1.89 0.25 

Fresno-
Clovis Area 

0.42 0.07 0.24 2.92 11.47 0.29 1.08 1.29 0.00 

City of 
Sacramento

1.60 0.23 0.26 1.72 21.41 0.23 2.20 3.02 0.19 

City of Santa 
Clarita

1.43 2.19 0.24 9.83 16.39 2.04 0.94 0.06 6.35 

          

Average 2.03 0.86 1.47 5.74 20.07 0.68 1.36 1.61 1.22 

Median 1.39 0.38 1.27 5.96 19.88 0.42 1.27 1.59 0.22 

Minimum 0.26 0.07 0.24 1.72 11.47 0.23 0.72 0.06 0.00 

Maximum 7.12 2.19 3.02 9.83 30.64 2.04 2.20 3.20 6.35 

 Const. IDDE Indust. 
Overall 
Man.

Pollution
Prevent. 

Post.
Con.

Pub.
Ed. Mon. 

W.
Man.

 $/capita 

City of 
Corona

0.43 0.17 0.72 2.54 5.76 0.11 0.23 0.06 0.00 

City of 
Encinitas 

2.93 0.85 1.13 2.21 9.11 0.26 0.72 1.31 0.21 

City of 
Fremont 

0.09 0.03 1.03 2.23 10.46 0.17 0.50 0.65 0.09 

Fresno-
Clovis Area 

0.15 0.02 0.09 1.02 3.99 0.10 0.38 0.45 0.00 

City of 
Sacramento

0.64 0.09 0.10 0.69 8.04 0.09 0.89 1.22 0.08 

City of Santa 
Clarita

0.50 0.76 0.08 3.41 5.69 0.71 0.33 0.02 2.20 

          

Average 0.79 0.32 0.53 2.02 7.27 0.24 0.51 0.62 0.43 

Median 0.46 0.13 0.41 2.22 7.19 0.14 0.44 0.55 0.08 

Minimum 0.09 0.02 0.08 0.69 3.99 0.09 0.23 0.02 0.00 

Maximum 2.93 0.85 1.13 3.41 10.46 0.71 0.89 1.31 2.20 
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Construction Program Cost Normalizations 

Table G-3 presents construction program costs normalized by several cost factors.  In some 
cases, activity statistics were not available and, as such, normalization was not possible.  In such 
instances, the average and median statistics are only based on the data available.  Construction 
costs were normalized by number of active construction sites and inspections.  The large 
variability in normalized cost may be a result of inconsistent reporting of these cost factors. 

Table G-3. Construction Program Unit Costs 

Industrial and Commercial Program Cost Normalizations 

Table G-4 presents industrial and commercial program costs normalized by several cost factors. 
In some cases, activity statistics were not available and as such, normalization was not possible. 
In such instances, the average and median statistics are only based on the data available.  
Industrial and commercial program costs were normalized by population, number of industrial 
and commercial sites, and number of inspections.  

Table G-4. Industrial and Commercial Program Units 

Entity 
Program

Cost Sites
Industrial

$/site Inspections 
Industrial

$/inspection

City of Corona 89,916 3,050 29 600 150 

City of Encinitas 65,596 417 157 266 247 

City of Fremont 210,027 1,028 204 482 436 

Fresno-Clovis Metropolitan Area 47,780 N/A N/A N/A N/A 

City of Sacramento 42,318 N/A N/A 39 N/A 

City of Santa Clarita 12,600 1,071 12 110 115 

      

Average   101  406 

Median   93  247 

Additional Regression Analysis 

Many of the following regressions have outer and inner confidence limits.  Though practically 
useless, they are displayed to indicate how much inaccuracy results from the regressions.  The 
inner limits are the 90 percent confidence interval for the mean cost from the total population of 

Entity 
Construction 
Cost Active Sites 

Construction 
$/active site Inspections 

Construction 
$/inspection 

City of Corona 53,382 41 1,302 564 95 

City of Encinitas 169,751 40 4,244 401 423 

City of Fremont 17,715 24 738 197 90 

Fresno-Clovis Area 81,800 N/A N/A N/A N/A 

City of Sacramento 261,716 417 628 6,375 41 

City of Santa Clarita 74,995 64 1,172 N/A N/A 

      

Average   1,617  162 

Median   1,172  92 
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“good” stormwater programs in California.  The outer limits are the 90 percent confidence 
interval for cost of any one “good” California stormwater program.  

Mean personal income appears to be the best indicator of total cost per household, but as a model 
not very useful because the predicted value nearly doubles when considering the confidence 
limits.  Cost per household versus mean personal income is displayed in Figure G-1. 

Linear Regres s ion with

90.00% Mean Prediction Interval and

90.00% Individual Prediction Interval
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Figure G-1.  Cost Per Household versus Mean Personal Income  

In the regression of total cost per household verses income per household the theory is that the 
more money households bring in, the more a city would be able to collect for stormwater 
activities.  However, this may not indicate more is accomplished because of higher cost for areas 
of higher income may limit how much can be accomplished.  Cost per household versus mean 
household income is displayed in Figure G-2. 
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Linear Regression with

90.00% Mean Prediction Interval and

90.00% Individual Prediction Interval

40 50 60 70 80 90

Income per Households ($ thousands)

20

30

40

50

C
o

s
t

/
H

o
u

s
e

h
o

ld
($

)

Corona

Encinitas

Fremont

FCMA

Sacramento

Santa Clarita

R-Square = 0.91

Figure G-2.  Cost Per Household verses Income Per Household  

As graphically demonstrated in Figure G-3, Fremont and Corona costs are particularly not well 
behaved in the regression of cost per household verses population.  The conclusion is that city 
size is not a good predictor of stormwater cost per household (this is also discussed in Section 
9.1).  This is also demonstrated by the regression in Figure G-7.
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Linear Regression with

90.00% Mean Prediction Interval and

90.00% Individual Prediction Interval
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Figure G-3.  Cost Per Household verses Population 

Figures G-4 through G-7 show regressions using cost factors that are not useful in explaining 
costs.  They are presented because there was some logic that they may be useful, and perhaps 
with more data they may prove to be helpful in more complicated models.  However, they do not 
seem as important as the factors discussed qualitatively in Section 9.2 of the report.  Each factor- 
years since incorporation, rainfall, income density, and incorporated area were considered for the 
following reasons: 

• Years Since Incorporation was thought to increase cost because older cities would have 
higher maintenance costs 

• Rainfall was thought to increase maintenance costs because of higher pollutant loads and 
a higher need for inspections 

• Income Density was thought to generate a higher tax base for a given area. This would 
translate into more money available for stormwater.  

• Area merely reflects the size of the city much like population.  Area was considered 
because some activities, like street sweeping, may have been more dependent on area 
than population. 
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Linear Regression with

90.00% Mean Prediction Interval and

90.00% Individual Prediction Interval
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Figure G-4.  Cost Per Household versus Years 

Since Incorporation 

Linear Regression with

90.00% Mean Prediction Interval and

90.00% Individual Prediction Interval
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Figure G-6.  Cost Per Household versus Income 

Density  

Linear Regression with

90.00% Mean Prediction Interval and
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Figure G-5.  Cost Per Household versus Annual 

Rainfall 

Linear Regression with

90.00% Mean Prediction Interval and

90.00% Individual Prediction Interval
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Figure G-7.  Cost Per Household versus Area 

Figure G-8 demonstrates that even though street sweeping is the highest cost activity, curb miles 
swept is not a very good predictor of stormwater costs.  This is not surprising given the wide 
variability in street sweeping unit cost.

Another possible cost factor is type of land use but this could not be investigated due to land use 
data being inconsistent, or in several cases not available. 
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Figure G-8.  Permit Cost verses Curb Mile Swept  

G.2.    FUTURE COST ESTIMATES FOR THE LOS ANGELES 

AREA

Examples of future costs are restricted to the Los Angeles area where the future compliance cost 
has been a source of continued controversy. Costs estimates were taken from USC studies, the 
Los Angeles River Trash TMDL, the Ballona Creek and Estuary Metals TMDL, and the city of 
Los Angeles. TMDL estimates are for control of all sources of the pollutant, not just stormwater 
sources.  These costs are presented since future permits will reflect TMDL requirements of the 
TMDL costs will be attributable to stormwater quality management.  

To compare these cost estimates with each other, equivalent annual cost was calculated.  
Equivalent annual cost is calculated by taking the present worth of all capital and annual costs 
and then multiplying by 3 percent to get an infinite series of annual payments.  Observations on 
these comparisons are discussed in the following sections.  Use caution when comparing costs. 
Each type of cost addresses certain pollutant and source scenarios.  TMDLs address sources 
other than stormwater and also address specific pollutants.  Conversely, the USC studies focus 
solely on stormwater pollution control but address all pollutants causing impairment to water 
bodies.
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Costs from the Description of Alternatives for Control of Stormwater Quality in the 
Los Angeles County (Devinny et.al., Task B: Appendix H) 

Task B is an assessment of regulatory policy to determine the intent to stormwater regulation 
regarding advanced treatment.  Alternatives to advanced treatment that may comply with the 
intent of the regulations are described and costs are estimated.  Task B was accomplished by 
faculty from the University of Southern California and the University of California Los Angeles 
and it is included as Appendix H. 

The alternatives to advanced treatment focus on runoff reduction.  The principle strategy is to 
reduce runoff by infiltration.  The remaining runoff could be treated by conventional post-
construction BMPs that are less expensive than advanced treatment.  If certain discharges from 
these conventional BMPs still require advanced treatment, the cost of stormwater would be much 
less than if advanced treatment exclusively for stormwater pollution control. Based on this 
approach, costs for several alternatives are estimated for the area under jurisdiction by the 
LARWQCB.  These alternatives do not include cost estimates for cases where advanced 
treatment is required because this need is assumed to be greatly limited.  To compare these cost 
estimates with cost estimates from other studies, equivalent annual cost was calculated.

If source control1 BMPs are sufficient to comply with regulations, the present worth cost is 
estimated at $2.8 billion ($84 million equivalent annual cost).  The present worth cost, including 
low-tech treatment BMPs applied regionally, is between $5.7 billion and $7.4 billion ($171 
million to $222 million equivalent annual cost) depending on whether cost per acre or cost per 
volume, respectively, were used in the estimates.  Current level of effort in the Los Angeles area 
has only made limited progress in implementing the ideas described in Task B (Devinny, 2004).  
The current annual estimate of this effort is estimated at $18 per household (Radulescu and 
Swamikannu, 2003).      

Table G-5. Equivalent Annual Cost Per Household for Task B Alternatives 

Cost Scenario for the Los Angeles Area 

Equivalent 
Annual Cost, 
$/household  

Current Effort 18

Alternative to Advanced Treatment: Pollution Prevention Scenario (Present 
worth 2.8 billion)

1
27

Alternative to Advanced Treatment: Wetlands and Infiltration Basins Scenario, 
calculated using cost per area (Present worth 5.7 billion)

1
55

Alternatives to Advanced Treatment: Wetlands and Infiltration Basins Scenario, 
calculated using cost per capture volume (present worth 7.4 billion)

1
71

1. Little progress has been made in implementing these scenarios (Devinny, pers. comm., 9/14/2004).  These costs may 
be added to the current effort if existing programs continue to be required.  Costs based on Devinny et. al. (Appendix H), 
see Table G-6 for equivalent annual cost calculation.

1 The term “Non-structural BMP” was used by Devinny et. al. in Appendix H. 
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Table G-6. Calculation of Equivalent Annual Cost Per Household for Task B Alternatives 

Present 
Worth, $10

9

Equivalent 
Annual 

Cost, $10
6

Los Angeles 
County 

Households 

Normalized 
Equivalent 

Annual Cost, 
$/Household 

Pollution Prevention
1
 2.8 84.00 3,133,774 26.80 

Wetlands and Infiltration Basins, 
based on unit cost per watershed 
area

5.7 171.00 3,133,774 54.57 

Wetlands and Infiltration Basins, 
based on unit cost per detention 
volume

7.4 222.00 3,133,774 70.84 

1. The pollution prevention scenario may include a small fraction of what cities are currently spending.

City of Los Angeles Bond Initiative and Future Bond Cost Estimates 

On July 8, 2004, the Los Angeles Times reported that the council members of the city of Los 
Angeles agreed to place a $500 million bond on the November ballot to clean up local surface 
waters in compliance with the federal Clean Water Act.  The bond revenue would pay for the 
first five years of projects to help the city comply with certain Clean Water Act regulations.  City 
officials estimate they will need an additional $435 million and $750 million to fully comply 
with requirements to reduce pollutants including bacteria. (Garrison, 2004)  Using the total 
compliance costs ($500, $435, and $750 million) results in $40/household2 in equivalent annual 
costs.

Los Angeles River Trash TMDL 

There are three cost estimates to comply with this TMDL (RWQCB, Los Angeles, 2001).  Using 
catch basin inserts would have annual recurring costs of $66 million ($51/household), small 
separation units would have annual recurring costs of $183 million ($140/household), and large 
separation units would have annual recurring costs of $18 million ($14/household).  It was not 
investigated why the cost of larger units is an order of magnitude less than smaller units.   

Table G-7 presents the calculation worksheet for converting cost in the TMDL to equivalent 
annual cost per household. 

2 A discount rate of 3% and 1,275,412 households were used to calculate equivalent annual costs per household.  
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Table G-7. Cost Calculations for Los Angeles River Trash TMDL
1

 2001 dollars 2003 dollars    
Scenario Capital 

Cost, 
$10

6

Recurring 
O&M,
$10

6

Capital
Cost, 
$10

6

Recurring 
O&M,
$10

6

Annualized 
Capital

Cost
2
, $10

6

Total
Annual

Cost, $10
6

Cost Per 
Household

3
,

$

Catch Basin 
Inserts Only 

120 60 125 62.3 3.7 66.1 51 

Small Separation 
Units

945 148 982 154 29.5 183 140 

Large Separation 
Units

332 7.4 345 7.7 10.3 18.0 14 

1. 2001 costs were adjusted for inflation to obtain 2003 cost figures (in millions, except cost per household).

2. A rate of 3 percent was used to calculate these costs.

3. Based on 1,300,000 households in the Los Angeles River watershed.

Ballona Creek and Estuary Metals TMDL 

The Ballona Creek watershed covers 128 square miles in Los Angeles County.  Open space 
comprises 17.5 square miles and water comprises 0.75 square miles of the Ballona Creek 
watershed.  Cost estimates are based on the remaining 110 square miles.  

Infiltration trenches and sand filters were assumed to cover 40 percent of the urbanized portion.  
The remaining costs were an estimate of approaches including source control and pollution 
prevention measures (RWQCB, Los Angeles, 2004).  The equivalent annual cost per household 
in the watershed are estimated to be between $70 and $75.   

It is noted in the TMDL that the retrofit cost per area for these devices in the Caltrans BMP 
Retrofit Pilot Study was nearly 10 times greater for stand alone retrofit projects.  It is expected 
that cost will be reduced if BMPs are installed within larger reconstruction projects (Caltrans, 
2004).

Table G-8 provides cost information relating to compliance with this TMDL.  Annualized 
construction costs were calculated by multiplying the construction cost by three percent.  Ranges 
of total annual cost were determined based on the estimates.  The low side of the range includes 
the FHWA annualized construction cost and the USEPA recurring maintenance cost.  The high 
side of the range includes the USEPA annualized construction cost and the recurring 
maintenance cost.  It was assumed that 40 percent of the urbanized portion of the watershed 
would need to be treated by structural BMPs. Of this 40 percent, infiltration trenches would treat 
20 percent of the watershed and sand filters would treat the other 20 percent.  The remaining 60 
percent would include enhanced pollution prevention activities (e.g. street sweeping).
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Table G-8. Cost Calculations for Ballona Creek and Estuary Metals TMDL 

Cost Basis 
Construction 

Cost 

Recurring 
Maintenance 

Cost 

Annualized 
Construction 

Cost
2

Total
Annual 
Cost

3
Cost Per 

Household 

USEPA estimate (1999) 336 36 10.1 46.1 75 

FHWA estimate (1994) 245 not reported 7.4 43.4 70 
1. Dollars in millions (except cost per household). 

2. A rate of 3 percent was used to calculate these costs.

3. Total cost for the FHWA includes their annualized construction cost and the USEPA recurring maintenance cost.  

California Willingness to Pay for Statewide Clean Water 

According to a survey (Larsen and Lew, 2003), California residents are willing to pay on average 
$180 per year to remove all impairments from all water bodies in the state (not just urban areas).  
Potential limitations with this estimate are discussed here.

This assumes cleaning water from all sources of contaminants, not just urban stormwater sources 
so this may not be directly compared to the cost of stormwater programs.  Also, the cost of 
stormwater programs is only what the cities pay per household.  It does not include other cost 
passed along to the household or individual.  These costs are not incurred by the cities but by 
developers complying with the construction permit and Standard Urban Stormwater Mitigation 
Plan (SUSMPs) and industries complying with the industrial permit and businesses and 
individuals complying with the stormwater permit.    

The survey also had 40% non-responders.  This may overestimate the willingness to pay based 
on the assumption the people that do not respond to an environmental survey are less likely to 
care about environmental issues and people that do not care are less willing to pay for water 
quality improvement.  It does not appear that these issues were addressed by the study.

The study did adjust the willingness to pay based on the average education of Californians.  The 
sample population surveyed had a longer education than average Californians and a statistically 
significant correlation was found between willingness to pay and years of education.  However, 
it is unclear from the report if the correlation was extrapolated to years of education below that 
of the surveyed population.  This would assume that the relationship between education and 
willingness is the same for lower years of education.   

Comparing Task B Alternatives to Advanced Treatment and TMDL Cost Estimates 

The ‘alternatives’ described in Task B are meant to address all pollutants, while the metals or 
trash TMDLs only address single type pollutants yet the cost estimate is higher.  In both cases, 
advanced treatment is not considered and common BMP costs are used.  This comparison 
indicates the variability in cost estimates for similar stormwater scenarios.  Comparing the two 
TMDL maximum cost estimates also demonstrate the sensitivity of cost estimates to BMP 
deployment scenarios.  Metals are more difficult to remove than litter and thus it is expected the 
cost would be less, however, the metals TMDL assumed only 40% of the watershed would be 
retrofitted with treatment BMPs while the trash TMDL assumed 100% deployment of litter 
removal BMPs.  A major cause of variation in these estimates is that the unit cost used in these 
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estimates vary from study to study.  For example, the TMDL estimates use BMP unit cost that 
are around 10 percent of the unit cost reported by Caltrans, but the Caltrans experience was in a 
fully developed watershed (Los Angeles and San Diego urban areas) where utility conflicts and 
space limitations are common.  An additional factor is that the Caltrans experience was in a 
stand-alone retrofit environment which likely caused cost increases over projects integrated into 
larger projects (Caltrans, 2004).  This indicates that costs are extremely site specific and 
estimating regional cost is very difficult.  

Table G-9 compares current costs from the California survey with various estimates to meet 
certain stormwater management goals.  Table G-9 also includes a comparison to the California 
willingness-to-pay. 

Table G-9.  Equivalent Annual Cost per Household Comparisons between California Cost Survey Results 

and various estimates for water quality Los Angeles Area Future Cost Estimates
1

Maximum TMDL 
Estimates 

Range of Current 
Cost from Six 

Surveyed 
California Cities 

Range of 
Alternatives to 

Advanced 
Treatment

2
   

Ballona
Creek 
Metals

L.A. River 
Trash

City of Los 
Angeles 

Bond
Estimates 

Statewide 
Clean Water 
Willingness

To Pay 
Estimate

3

18 46 27 71  75 141 40 180 
1. Calculations are presented in Tables G-10 through G-12 and are based on the following sources for each column respectively: 
survey results, Devinny et al (2004), Gordon et al (2002), LARQCB (2004), LARQCB (2001), Garrison (2004), and Larsen (2003). 

2. Calculated from Task B in Appendix H.  Low range is the cost for attaining full compliance using only source control. High 
range is the cost for attaining full compliance using only treatment BMPs (low tech) estimated on capture volume.

3. Responses were not received from 40% of the mailed surveys.  The survey question was for restoring water quality for all 
waters throughout the state from all impairment, not just within a city or region and not just for impairment from stormwater 
pollution (Larsen and Lew, 2003).  

Cost of Advanced Treatment (Gordon et.al.) 

This study presents a comprehensive analysis of the potential costs required to meet new and 
emerging stormwater regulations in the Los Angeles area.  It assumes that advanced treatment of 
storm flows will be required to meet current and anticipated federal and state water quality 
standards.  The study presents three scenarios in treatment plant size and distribution among 65 
sub-basins.  These scenarios are 480 plants per sub-basin, one plant per sub-basin, or one plant 
per city.  Three runoff quantity scenarios (0.5 inch, 1.25 inch, and 2.25 inch storms) were 
assumed for each treatment plant scenario.  The least expensive alternative for the 0.5 inch storm 
was using 480 plants per sub-basin.  This storm depth was chosen because it was closest to the 
0.75 inch storm required for treatment in the Los Angeles SUSMP.   Table G-10 calculates the 
equivalent annual cost per household for two treatment plant scenarios for treating the 0.5 inch 
storm.   
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Table G-10. Equivalent Annual Cost Calculation for Costs from Gordon et al. 

70% Capture of Annual 
Rainfall (0.5 inch 
capture volume) 

Capital 
Cost, 
$10

9

O&M
Cost, 
$10

6

Equivalent 
Annual Cost 
(EAC)

1
, $10

6
 EAC/Household, $ 

     

130 small plants 48 91 1,540 491 

65 large plants 44 127 1,439 459 
1. Cost includes collection system and land cost and maintenance of the collection system (Gordon et al. p. 40-41, 
2002).

Comparing Alternatives to Advanced Treatment to Advanced Treatment Estimates 

Since some advanced treatment may be required, the future cost will lie between the alternative 
scenarios estimate and the advanced treatment estimate.  Based on the assumption used by the 
Devinny study, future costs for the Los Angeles area appear to hinge on the ability to reduce 
stormwater runoff volumes and on the ability to control pollutants through source control.

Significance of Future Compliance Cost Estimates 

The range of cost estimates presented for the Los Angeles area should not be used for other areas 
of California.  TMDL compliance, and thus ultimate permit compliance, is only addressed for 
certain pollutant types in the Los Angeles area.  TMDL implementation plans will vary in 
complexity, pollutant being addressed, other non-stormwater sources, and watershed size.  Some 
watersheds may not have a TMDL.  Determining future cost for other California communities is 
a case-by-case exercise.     
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EXECUTIVE SUMMARY 

Background

A recent, widely debated study entitled An Economic Impact Evaluation of 

Proposed Storm Water Treatment for Los Angeles County projects extremely high costs 
for compliance with stormwater quality regulations (Gordon et al., 2002).  These 
estimates followed from the study’s fundamental assumption that the only way to comply 
with water quality regulations is to capture most or all of the flow and subject it to 
advanced treatment, and to do so at rates equal to peak runoff rates.  In contrast, this 

report shows that there are far less expensive approaches available that, should they be 

implemented, will achieve high levels of compliance with current federal water quality 

standards.

Alternatives Considered 

This report reviews present federal and state regulations and regulatory policy to 
determine whether advanced ultrafiltration treatment of the entire runoff flow is required 
to meet water quality standards, or whether compliance can be achieved through the 
widespread adoption of the various “best management practices” (BMPs) more 
commonly used for runoff quality control.  The work identified and analyzed alternative 
measures that can be employed to meet present federal and state water quality standards.  
Particular attention was paid to strategies that concern ground water recharge, pollutant 
source control, and runoff detention, capture, and BMP treatment. 

The report reviews possible approaches for controlling runoff water quality in the 
Los Angeles Region (the jurisdiction of the Los Angles Regional Water Quality Control 
Board) and presents a conceptual regional plan, including rough cost estimates.  The 
study pursued a broad approach, providing an evaluation of total costs and benefits for 
the region, including those for municipalities, businesses, and individuals.  The objective 
of the study was to outline a complete solution to stormwater quality problems, i.e., the 
plan is intended to meet the requirements of the stormwater permit and Total Maximum 
Daily Loads and provide acceptable water quality for the area.  The alternatives of best 
management practices (BMPs) for control of individual pollutants (source control), and if 
necessary, a regional system of wetlands and infiltration facilities to provide final 
treatment and groundwater replenishment were chosen.  These will be much cheaper than 
advanced treatment plants, and will provide benefits whose value exceeds costs. 

Assumptions Made for Determining Costs 

Following the review of possible remedial actions for stormwater pollution, a 
conceptual plan for the Los Angeles Region was developed.  It was predicated on the 
following assumptions: 
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Because source control is always cheaper than cleaning polluted water, efforts 
should begin with preventing the release of pollutants to runoff.  This includes measures 
like litter control, improved street cleaning, improved industrial housekeeping and others.  
Such approaches may constitute sufficient control for runoff coming from residential 
areas, so that these areas will require no further action. 

For new residential development, anecdotal information indicates that 
landscaping that captures and infiltrates the first-flush storm will be of comparable cost 
to traditional landscaping, and should therefore be used.  For commercial construction, 
costs may be higher, and adequate regional facilities might be substituted. 

Where non-structural BMPs will not be adequate, or where implementation is 
very expensive, efforts must expand to include regional wetlands and stormwater parks 
(multiple-use infiltration basins).   

Large portions of the Los Angeles Region are already built out to various degrees, 
constraining available stormwater management solutions.  This report assumes that 1000 
square miles can be characterized as “low density”, and that these regions can be served 
by a combination of source control, treatment wetlands, and infiltration systems.  Another 
1000 square miles is “high density” and can be served by source control and infiltration 
systems.  About 50 square miles are “extremely high density” (such as downtown areas) 
and will require more sophisticated infiltration or treatment devices that occupy smaller 
areas.

Estimated Costs 

Total costs for compliance with runoff water quality regulations were predicted to 
be between $2.8 billion (if non-structural systems are sufficient for the entire region) to 
between $5.7 billion and $7.4 billion (if regional treatment or infiltration systems must 
also be constructed throughout the entire area).  It is likely that regional systems will be 
required for at least some, but not all, of the area, so that the final costs will be 
somewhere between these extremes.   

• Enforcement of littering, pet waste, and chemical use ordinances is expected to cost 
about $9 million per year.   

• Public education will cost about $5 million per year.  A program to detect and prevent 
illicit discharges to the system will cost about $80 million per year at first, but can be 
reduced to much lower levels as compliance is achieved.   

• Increased cleaning of storm drains will be needed if regional solutions are not used, 
and will cost about $27 million per year. 

• Trash discharges to receiving waters can be controlled by installing screening devices 
on catch basins, enforcing litter laws, and improving street cleaning services.  
Estimates are that the immediate cost of instituting these measures will be about $600 
million over the Los Angeles Region.  
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• During periods of low flow, runoff water should be diverted to existing wastewater 
treatment plants.  Construction costs for this effort will be about $28 million. 

• Trash control and removal of particulates and their associated pollutants can be 
facilitated by improved street cleaning.   It is expected that this will cost $7.5 million 
per year more than current street cleaning programs, with a present worth of $250 
million. 

• On-site BMPs required for individual firms might cost about $240 million.  Costs 
associated with compliance with the ¾-inch rule for new construction will be a 
modest fraction of construction costs. 

• With regard to structural BMPs, total costs  (regional wetlands and infiltration 
systems) were first estimated by determining the costs per square mile of drainage 
area incurred at other sites, and multiplying by the area over which they will be 
applied.  Wetlands for the “low density” areas were estimated to cost $420,000 per 
square mile of drainage area, for a total cost of $420 million.  Infiltration systems for 
the “high density” areas were estimated to cost $3.7 million per square mile of 
drainage, for a total cost of $3.7 billion.  More sophisticated treatment BMPs (such as 
sediment traps and oil adsorbers) for the “extremely dense” areas were estimated to 
cost $33 million per square mile of drainage, for a total of $1.7 billion.  Thus total 
new facilities costs are $5.8 billion. 

• A second method for estimating structural BMP costs utilized costs per acre-foot of 
retention capacity as determined by the Los Angeles County Department of Public 
Works Sun Valley Project.  Presuming that runoff from a ¾-inch storm must be 
captured in the low-density, high density, and extremely high density areas with 
runoff coefficients of 0.4, 0.6, and 1.0, costs are $53,000, $98,000, and $470,000 per 
acre-foot, respectively.  The overall facilities cost estimate using this method is $4.0 
billion.

Estimated Benefits 

There are substantial benefits to the examined approaches that extend beyond the 
value of stormwater quality control.  Reductions in pollutant releases will improve public 
health and neighborhood livability.  Restoration of the hydrologic cycle will replenish 
groundwater reservoirs, reduce flood risks, and provide greenspace for recreation and 
wildlife habitat.  It was determined that the total value of benefits from the alternatives 
for runoff quality control described will exceed the costs. Total benefits for the non-
structural stormwater quality control programs in the Los Angeles Region are estimated 
at $5.6 billion.  Implementation of the non-structural and regional measures throughout 
the Los Angeles Region would have benefits worth $18 billion. 

• Reduced need for flood control is expected to save about $400 million. 
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• Property value increases from additional greenspace and bodies of water are expected 
to amount to $5 billion over the Los Angeles region.  

• Additional groundwater supplies created by infiltration will have a current worth of 
about $7.2 billion. 

• “Willingness to pay” surveys in similar circumstances suggest that the public amenity 
value of avoiding stormwater pollution of local bodies of water is about $2.5 billion.

• Cleaner streets are worth about $950 million.   

• Improved beach tourism will bring in about $100 million.   

• Preservation of the nature’s services in the marine coastal zone, such as nutrient 
recycling and chemical maintenance of the atmosphere, is worth about $2 billion.   

• Reduction of sedimentation in local harbors will save $330 million.   

• Improvements in public health associated with reduced exposure to fine particles 
from streets are likely significant, but could not be quantified.   

Recommendations for Immediate Action 

Municipalities that have the responsibility for meeting runoff quality regulations should 
take some immediate steps.   

• Outreach programs, explaining to citizens the need for runoff quality control and 
discouraging illegal discharges such as littering, should begin.

• Data should be collected on the stormwater discharges from subwatersheds to 
determine what BMPs are workable, and general plans should be updated to include 
policies that promote stormwater control.   

• An administrative structure should be established which includes the relevant 
stakeholders and funding agencies for each watershed (such as watershed councils).

• Funding plans should be developed.

• Building codes that work against runoff quality control should be changed 
immediately—in particular, all parking lots built from now on should also be 
stormwater infiltration systems.   

• All new street cleaning equipment should be high-quality vacuuming systems.  
Appropriate agencies should be encouraged to use the latest microbiological 
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techniques to investigate sources of pathogenic organisms in runoff, so that 
mitigation efforts can be optimally designed. 
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INTRODUCTION

This report identifies and analyzes alternatives for control of stormwater runoff in 
Los Angeles County.  A recent, widely debated study entitled, An Economic Impact 

Evaluation of Proposed Storm Water Treatment for Los Angeles County projects 
extremely high costs for compliance with stormwater quality regulations (Gordon et al., 
2002).  These estimates followed from the study’s fundamental assumption that the only 
way to comply with water quality regulations is to capture most or all of the flow and 
subject it to advanced treatment, and to do so at rates equal to peak runoff rates.  As this 
report shows, however, there are far less expensive approaches that, if implemented, can 
achieve high levels of compliance with current federal water quality standards.   

A broad approach was taken: an evaluation was made of total costs and benefits 
for the region, including those for municipalities, businesses, and individuals.  A 
complete solution to stormwater quality problems was considered—that is, the plan is 
intended to meet the requirements of the stormwater permit and Total Maximum Daily 
Load and provide acceptable water quality for the area.  The recommendations for steps 
to be taken are not limited to the Los Angeles Regional Water Quality Control Board (LA 
Regional Water Board).  Action by other governmental agencies will also be required.  
The study begins with a brief description of runoff sources and contaminants.  A review 
of present federal and state regulations and regulatory policy to was done to determine 
whether advanced ultrafiltration treatment of the entire runoff flow will be required, or 
whether compliance can be achieved through the widespread adoption of the various 
“best management practices” (BMPs) more commonly used for runoff quality control.  
The study then identifies and analyzes alternative measures that can be employed to meet 
present federal and state water quality standards.  Particular attention is paid to strategies 
that facilitate ground water recharge, source control measures, storm water detention and 
capture, and BMP treatment.  While prevailing uncertainties make an overall cost 
estimate only approximate at this time, costs of specific approaches are illustrated with 
examples.  Financial benefits, such as those regarding groundwater replenishment, more 
appealing beach environments, improved public health, and the creation of additional 
urban green space, are also addressed in the report.  Clearly, water is a scarce resource in 
this region of the country, and economic evaluations of different management techniques 
for stormwater runoff must also consider the benefits of improved water quality and 
water supply as well as flood control.  Prior to reviewing federal and state water quality 
regulation and policy, this study provides an overview of more general policy and 
regulation theory. 

Runoff

The bulk of urban runoff is generated during rainfall events, and can properly be 
termed stormwater.  This flow is extremely irregular, especially in Southern California, 
where most days are dry, and measurable rain occurs on average of only 32 days per 
year.  Total rainfall in the area is modest, averaging about 16 inches per year.  A large 
storm in this area might drop as much as three inches of rainfall in 24 hours, but this is 
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still much less intense than typical rainfall events in other states, such as those on the 
East Coast.

Even so, high flows and flooding do occur in Southern California because of the 
topography.  Water from large watersheds drains into local rivers, and slopes are steep, 
so that rainfall is rapidly collected and concentrated. 

Water also enters the storm drains from non-rainfall sources.  Sprinklers left on 
overnight, car washing, and hoses used to clean sidewalks and driveways generate 
smaller streams sometimes called nuisance flows.  These flow in the storm drain system 
all year, and with residual stream flows (and in a some areas, recycled wastewater), 
constitute dry-weather flow.  The terms “stormwater” and “runoff” are often used 
interchangeably.  However, it is important in some cases to recognize the difference—
stormwater arrives suddenly in huge amounts, while nuisance flows are much smaller and 
run all year. 

Urbanization of the landscape substantially changes the amount and composition 
of runoff.  Because less water infiltrates (percolates) into soils, the total amount of runoff 
is increased.  Because the water runs off pavement more rapidly, it is concentrated to 
make peak flows higher. Recharge of groundwater is reduced, and the shallow 
groundwater that feeds some streams dries up, so surface flows decrease in some areas.  
Surface flows may increase during dry weather in other areas because of nuisance flows 
from over-irrigation and car washing.  In general, the storage and buffering effects of 
soils and groundwater reservoirs are reduced.  Runoff flowing through vegetation, or 
entering and leaving shallow groundwater, is subject to the effects of filtration and 
biodegradation, which has a considerable purifying effect.  Water runoff from pavement 
is not cleaned, and indeed is contaminated by whatever dirt and pollutants are on the 
pavement. 

Pollutants

The cities of Southern California use “separate” systems, meaning stormwater is 
collected apart from the wastewater generated by toilets and showers.  The wastewater 
enters a closed network of pipes and is carried to treatment plants.  Stormwater may 
initially flow in underground conduits, but eventually passes to open flood control 
channels, rivers, and the ocean. This storm water drainage system is called a Municipal 
Separate Storm Sewer System (MS4).  Runoff pollutants are different in nature from 
those in sewage.  Pathogens are present, but in far smaller concentrations, as are nutrients 
such as phosphorus and nitrogen.  There may be more petroleum hydrocarbons, dust, 
sediments, and settled air pollutants in runoff, but total organic content in runoff is 
usually much lower than in wastewater. 

The pollutant load of stormwater varies greatly with location.  The water contains 
pollutants that wash off rooftops, parking lots, industrial facilities, and the streets.
Pollutants may also be discharged illegally, when individuals pour motor oil into the 
storm drains or industries release toxic pollutants. 

Water flowing in the streets picks up trash, dust, dirt and other materials that have 
been deposited on the pavement.  The dust includes fine particles of rubber from tire 
wear, settled air pollutants, trace metals from brake pads and other mechanical sources, 
and pet feces.  Cars drip motor oil onto the pavement and the early flows of fall may 
carry a petroleum sheen.   
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Stormwater quality protection measures may be placed in three general 
categories.  Infiltration allows percolation of the water into the ground, relying on the soil 
to remove pollutants from the replenishing groundwater and eliminating the discharge to 
runoff.  Source control measures prevent the release of pollutants, so that the water is 
never contaminated.  Treatment systems remove the pollutants from the stormwater 
before it reaches the ocean.

Runoff Sources and Quality 

Stormwater and runoff come from a great variety of sources and carry a varied 
suite of pollutants.  There are many approaches to the task of protecting receiving waters, 
and the best choice depends on stormwater source and quality.  Runoff from a residential 
area of single-family homes, for example, is unlikely to carry industrial pollutants, but 
may have small amounts of oil and grease from roads, microbiological contamination 
from pet feces., and dissolved nutrients from fertilizers.  These are readily removed by 
filtration in soil, so groundwater recharge, with its additional benefit of replenishing 
aquifers, is a good choice.  Runoff from construction sites is less likely to carry harmful 
microorganisms, but may have heavy loads of sediment.  The best choice here is to use 
dikes, detention ponds, and other measures to allow the sediment to settle out of the 
water before it is percolated to groundwater or released to storm drains.   The dispersed 
and difficult-to-control pollutants of urban commercial areas may best be dealt with by 
providing regional solutions, such as parkland designed to serve simultaneously as a 
flood control basin, a groundwater recharge site, and a sedimentation basin for large 
amounts of water.  

Streets

Streets, particularly those in dense commercial areas, are the most difficult source 
of urban runoff to manage.  They receive litter, dust and dirt, air pollutant particulates, 
pet feces, occasional human waste, trace metals and oil from cars, various illegal 
discharges, and other pollutants.  Because they are the first part of the stormwater 
collection and transport system, they receive and pass on pollutants that are carried away 
from parking lots, commercial establishments, and industries.   

Exposed Commercial Activity 

Manufacturing and other commercial activities, even those dealing with 
hazardous materials, have no effect on stormwater quality if the work is carried out under 
cover.  However, for some large-scale activities, such as oil refining, this is not practical.  
Rain falling on machinery, materials, or contaminated surfaces can pick up pollutants.  
Measures can be taken to cover individual activities, or treatment systems can be 
installed to clean the water before release. 

Construction Sites 

Frequently, the first step taken in construction of new facilities is to clear the land 
of vegetation and pavement.  The exposed soil is highly vulnerable to erosion by rainfall, 
and the movement of trucks and machinery can “track” soil to the adjacent streets.   

Residences

Single-family homes are a source of some pollutants.  Roof runoff will contain 
dust, bird feces and settled air pollutants.  Runoff from gardens may contain pesticides 
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and fertilizers.  Occasionally, homeowners will (illegally) dispose motor oil or paint 
waste into storm drains.  For the most part, however, runoff from neighborhoods of 
single-family homes is relatively less polluted (if household toxics such as pesticides are 
properly used).  Multiple-family residences produce many of the same pollutants, but 
typically have a higher ratio of rooftop and impervious surface to permeable landscaping, 
so that more water runs off.   

Commercial Rooftops 

Roof runoff from commercial facilities may be slightly polluted with air pollutant 
dusts, bird droppings, hydrocarbons from roof tar, and occasionally, some trace metals 
from rooftop machinery.  The contaminants present may be very similar to those found 
on residential roofs, but handling the runoff may be more difficult because commercial 
areas have a high ratio of roof area to land area, and often have little landscaping. 

Parking Lots and Landscaping 

A significant fraction of urban land is devoted to parking lots. Parking lots are 
commonly polluted by litter, heavy metals from auto-parts and road wear, and by oil 
leaking from cars.  Spilled food is present near establishments that sell food, and pet 
feces, bird droppings, and settled air pollutants will also be present, and all of these can 
be washed away in the runoff. Virtually all parking lots are designed for rapid drainage to 
the street or storm drain.  Indeed, where grass or other plantings are present, these are 
commonly surrounded by curbs that prevent flow of the water from the lot into the soil.  
Many designs, in fact, promote runoff from the vegetation to the pavement.   
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ASSESSMENT OF REGULATORY POLICY 

Overview of Policy and Regulation Theory 

This report, in identifying and assessing BMPs, takes a strategic regulatory 
planning approach to managing stormwater runoff in Los Angeles County.  Strategic 
regulatory planning involves a close examination of the legislative goals concerning the 
given policy.  The ultimate end of strategic regulatory planning is to control behavior 
through methods that agree with legislative goals and societal values regarding the issues 
at hand.  Thus, a strategic approach demands careful consideration first of whether 
enforcement is appropriate; and second, if enforcement is appropriate, to what degree 
should the parties involved be pressured to comply; and third, how coercive should the 
regulatory devices be?  Compliance with existing laws and regulations, in this case the 
provisions of the federal Clean Water Act and state law, is a major goal of the strategic 
regulatory planning process. 

How compliance is defined can vary markedly depending upon the actors 
involved and the policymaking context.  In this sense "compliance" means the degree to 
which members of a target group conform to the directives of an agency, court, 
legislative body, or some other governmental agency.  One way to determine whether 
members of a target group are in compliance with an environmental law is to monitor 
levels of pollution on a regular basis.  We assume that the greater the number of 
individuals and firms that are in compliance with rules, the more likely pollution will 
decrease in a given locality. 

When legislators pass laws, they generally expect them to be vigorously enforced 
and fully obeyed.  Only idealists, however, actually believe that this is possible or even 
necessary in all cases.  Political and economic factors usually force policymakers to take 
a more realistic approach to enforcement by setting a desired and attainable level of 
compliance prior to program implementation.  At this stage, policymakers must consider 
whether 100 percent compliance is necessary.  If not, they must determine what degree of 
compliance is needed in order to meet environmental quality goals.  While the desired 
degree of compliance is often only a rough estimate, several factors must be kept in mind.  
Policymakers must take into account, for example, the extent to which members of a 
target group are making a “reasonable” effort to change their behavior and follow the 
law.

If it is either unrealistic or undesirable to aim for total compliance on the part of 
the target population, a clear decision rule must be formulated concerning enforcement 
priorities.  In a policy area where polluters vary a great deal in size and how much they 
pollute, for example, it is commonly most prudent to concentrate enforcement efforts on 
the largest polluters.  If firms are roughly the same size and pollute about the same 
amount, however, alternative guidelines for identification and discrimination must be set.  
For example, will businesses be selected randomly for monitoring and inspection?  Is 
systematic enforcement, perhaps based on location, possible?  Or, is self-regulation the 
preferable approach?  The decision rule should relate to the strategic goals, resources, 
and motivations of all those involved.  Further considerations include the legal authority 
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for enforcement, the resources of the enforcement agency, and the fragmentation of the 
enforcement agency (or agencies). 

In the ex post review/revision stage, policymakers determine the effectiveness of 
the regulatory program after it has been implemented.  Feedback and evaluation are used 
to assess program performance.  Legislative goals are used as a guide in determining 
whether regulatory approaches are succeeding or failing. 

If policymakers determine that the program goals are still desirable, they will 
continue the same course of action.  If they determine that the goals are being met, they 
will either maintain present enforcement levels or perhaps decrease enforcement efforts.  
The latter decision should only be made if policymakers believe they can save time and 
money and feel reasonably certain that compliance rates will not suffer.  Appropriate and 
immediate action is required, of course, if the objectives are no longer desirable or if the 
objectives are not being achieved.  In nearly every case, the aim of policy revision will be 
improvement in compliance and environmental quality.  According to Ingram, the 
implementation phase of a statutory program “should contribute toward policy 
improvement or the evolution toward more tractable problems for which there are more 
doable and agreeable responses.” (1990:476) Realization of the statutory goal, therefore, 
is not the only way to gauge the success of program implementation.  

The conceptual perspective for the selection of BMPs analyzed in this report 
relies on Lowi's (1964) policy classification scheme, with further elaboration by 
Salisbury (1968).  Lowi classifies policies as distributive (non zero-sum policies in which 
nearly everyone benefits), redistributive (policies that approach zero-sum, in which some 
benefit and some lose), and regulatory (policies that also tend toward zero-sum, and in 
which government prescribes rules of behavior for particular groups).  Salisbury added a 
critical dimension to Lowi's typology by identifying self-regulation policies as a fourth 
policy type.  Self-regulation policies are frequently offered as a noncoercive alternative 
by sectors of society targeted for external regulation, and they are invariably non zero-
sum.  These policies also impose constraints upon a group, but are perceived only to 
increase, not decrease, the beneficial options to a particular segment of the population. 

Under this classification scheme, policies are either self-regulatory or regulatory.
Thus, the Lowi and Salisbury typologies suggest that regulatory policies are either 
noncoercive (through self-regulation) or coercive (through direct command-and-control 
regulation).  In the real world, however, regulatory devices tend to fall at different points 
along a continuum of coerciveness.  In other words, devices intended to control behavior 
tend to vary according to their restrictiveness.  Non-coercive approaches (through self-
regulation) occupy one end of the continuum while coercive approaches (through direct 
command-and-control regulation) occupy the other end.   

Conceptualizing regulation in these terms provides water quality policymakers a 
flexible framework in which to assess alternative regulatory mechanisms.  Water quality 
policymakers have a menu of regulatory approaches from which to choose, and careful 
thought must be given as to which regulatory devices are best suited to control 
stormwater runoff without being unnecessarily harsh.  If members of the target 
population (e.g., citizens, small businesses, municipalities, etc.) unanimously believe that 
stormwater regulations and deadlines are too restrictive and unfair, they will likely ignore 
what they are being told to do.  At the same time, if regulatory devices are too weak and 
not sufficiently coercive to lead to improvement in water quality, then efforts to control 
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stormwater runoff will fail.  Water quality policymakers, therefore, must be familiar with 
the target population and possess considerable information before they select the most 
appropriate regulatory mechanisms that embody the level of coercion necessary to 
achieve an optimum degree of compliance. 

Cost is a second dimension that characterizes regulatory mechanisms.  Cost here 
refers to the amount of money government must spend to administer a particular 
regulatory approach (cost to the regulated community will be considered later). In 
general, the most coercive activities (e.g., imprisoning polluters) require the greatest 
government involvement and therefore are more expensive to administer than the least 
coercive activities (e.g., economic incentives).  Limited government revenues obviously 
make this an important variable.  This is especially the case in current government efforts 
to control stormwater pollution. 

The total cost and coerciveness of the selected regulatory program represent the 
overall government effort necessary to attain compliance and control water pollution.  
Compliance can be achieved in varying degrees and is best conceptualized along a 
continuum ranging from avoidance to adherence.  Under optimal conditions (e.g., a 
harmonious political environment), policymakers will be able to use the least coercive 
enforcement techniques (e.g., reporting by firms and municipalities and formal 
compliance tracking) at the least cost to achieve full compliance.  The expectation is that 
least coercive mechanisms are always preferable to more coercive mechanisms if only 
because the former devices are more cost-effective.  In contrast, extremely restrictive 
enforcement arrangements (e.g., court injunctions) will necessitate direct government 
involvement and thus require substantial cost.  Under ideal conditions, therefore, 
policymakers will select regulatory devices that are the least coercive and least costly and 
that lead to compliant behavior. 

Unfortunately for policymakers, optimal conditions are rare.  Many times the 
conditions that do exist (e.g., a lack of agency funds or a small staff) tend to diminish the 
effectiveness of the least coercive approaches, often to the point where the outcomes are 
in danger of moving toward avoidance behavior.   In order to prevent outcomes from 
moving in this direction, policymakers must select techniques, either singularly or in 
combination, that are affordable and sufficiently coercive to produce compliant behavior. 

Naturally, policymaking is a dynamic process and circumstances tend to change 
over time.  Decision makers are continuously gauging the potential impact of given 
conditions on regulatory mechanisms and making adjustments as they see fit.  
Eventually, they may be forced to adopt expensive and restrictive approaches that will 
result in compliant behavior in an attempt to prevent outcomes from moving toward 
avoidance behavior. When accurate information is available and incorporated into 
deliberations, policymakers usually will achieve the greatest level of compliance possible 
with the least effort and expense regardless of the conditions that exist at the time.  This 
underscores the importance of obtaining the most accurate data available as changes 
occur over time. 

In a pluralist, multi-level system like the United States, some communities may 
favor avoidance behavior in the face of unpopular regulations.  While such situations 
may arise from time to time, in most cases policymakers will want their regulatory 
devices to achieve the highest level of compliance possible under given conditions. 
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Stormwater Regulation and Regulatory Intent 

 The federal Clean Water Act utilizes two approaches to managing water quality:  
technology-based requirements and national water quality standards.  Section 303(d) of 
the Act integrates these two approaches by stipulating that states make a list of water 
bodies that are not attaining standards after the technology-based rules are implemented.  
For water bodies on this list, as well as where the U.S. Environmental Protection Agency 
(EPA) Administrator believes appropriate, the states are to formulate TMDLs which must 
account for all sources of the contaminants that forced the listing of the water bodies.  
Under federal law, TMDLs must account for contributions from point sources (federally 
permitted discharges) and pollution from nonpoint sources.  The U.S. EPA must review 
and approve the list of contaminated waters and every TMDL.  In the event that the U.S. 
EPA does not approve the list of impaired water bodies or a TMDL, the Agency must 
establish them for the state. (www.swrcb.ca.gov/tmdl/background.html, July 15, 2003) 

The Clean Water Act does not specifically require the adoption of TMDLs.  
Instead, Section 303(d), Section 303(e), and their provisions stipulate TMDLs be 
included in water quality plans.  The U.S. EPA has adopted rules (40 CFR 122) requiring 
that the National Pollutant Discharge Elimination System (NPDES) permits be modified 
to be consistent with all approved TMDLs.  An NPDES permit outlines specific limits of 
pollution for a particular discharger.  Nearly all the states, including California, are 
permitted to administer the NPDES permit program.  (U.S. EPA administers the permit 
system in the remaining states.)  Implementation plans are to be formulated along with 
the TMDLs. 

California Law 

California effectuates the provisions under the Clean Water Act principally 
through institutions and procedures set out in certain provisions of the California Water 
Code, including those of the California Porter-Cologne Water Quality Control Act.  
These provisions established the State Water Resources Control Board (SWRCB) within 
the California Environmental Protection Agency to develop and implement state policy 
for water quality control. 

The Porter-Cologne Act also established nine California Regional Water Quality 
Control Boards that operate under the authority of the SWRCB.  Each Regional Board is 
comprised of nine members and an executive officer appointed by the members of each 
board.  The Regional Boards develop and adopt water quality control plans for all areas 
within their region.  The SWRCB formulates, adopts, and revises general procedures for 
the development, adoption, and execution of water quality plans by the Regional Boards.  
It reviews these plans and either approves them or returns them for revision and 
resubmission.  Water quality plans do not become effective until the SWRCB endorses 
the plans, followed by approval by the California Office of Administrative Law. 

The Evolution of Water Pollution Control 

During the 1970s, policymakers considered point source pollution to be the 
biggest threat to the water quality of the nation’s inland lakes, rivers, and streams. 
(www.swrcb.ca.gov/tmdl/background.html, July 15, 2003)  The Clean Water Act 
established a number of programs to address point sources of pollution, and most federal 
money went to formulate and implement point source controls.  California pursued the 
same approach in its effort to improve the state’s water quality.  In addition, the State and 
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Regional Boards implement smaller scale corrective actions for nonpoint source pollution 
as permitted under the Porter-Cologne Act. 

A major goal of the Clean Water Act was to expand treatment of wastewaters.  
According to Rosenbaum (2002), all treatment plants in operation before July 1, 1977 
were required to have “secondary treatment” levels.  All treatment facilities, regardless of 
age, were required to have “the best practicable treatment technology” by July 1, 1983.  
The Act also appropriated 18 billion dollars between 1973 and 1975 to assist local 
communities in building necessary wastewater treatment facilities.  The federal 
government paid for 75 percent of the capital cost for building the new facilities.  
Programs focusing on treatment facilities resulted in significant improvements in water 
quality by the late 1980s. 

Concerns over the nation’s water quality arose again due to the growing impacts 
of nonpoint source pollution, and environmental groups looked to the TMDL 
requirements to ameliorate continuing water quality problems.  A series of lawsuits 
ensued to force regulators to adopt an aggressive approach to TMDL development.  Thus 
far, over 40 lawsuits have been filed throughout the nation, most of them by 
environmental groups. (www.swrcb.ca.gov/tmdl/background.html, July 15, 2003)  The 
lawsuits are commonly filed against the U.S. EPA due to its responsibility to approve 
TMDLs.  Several of them have led to negotiated settlements and consent decrees that are 
overseen by the courts.  At present, California is operating under three consent decrees 
covering most of the North Coast Region, the entire Los Angeles Region, and Newport 
Bay and its tributaries in the Santa Ana Region. 

TMDLs in California are established either by the Regional Boards or by the U.S. 
EPA.  Those established by the Regional Boards are designed as Basin Plan amendments 
and include implementation rules.  Those formulated by the U.S. EPA normally contain 
the total waste load allocations as required by Section 303(d), but do not include 
extensive implementation rules, primarily because U.S. EPA implementation of nonpoint 
source pollution control strategies are generally confined to education and outreach in 
accordance with CWA Section 319. (www.swrcb.ca.gov/tmdl/background.html, July 15, 
2003)  Presently, TMDLs are required for all waters and pollutants on the 303(d) list and 
must consider and include allocations to both point sources and nonpoint sources of 
contaminants.  The limitations in a TMDL may be other than “daily load” limits.  There 
also can be multiple TMDLs on a specific body of water, or there can be one TMDL that 
focuses on many contaminants.  Current examples of TMDLs in the Los Angeles Region 
include the trash TMDLs for the Ballona Creek and Wetland, Los Angeles River 
Watershed, and East Fork San Gabriel River, and the wet-weather bacteria TMDL for the 
Santa Monica Bay Beaches.  At this time the Section 303(d) list contains over 1,400 
water body/pollutant combinations.  Based on this list, the State Board estimates that 
about 800 TMDLs are needed.  The Regional Boards are now developing over 120 
TMDLs, with several addressing multiple pollutants.   
(www.swrcb.ca.gov/tmdl/background.html, July 15, 2003) 

Concerns over implementation have become a significant issue in the formulation 
of TMDLs.  (www.swrcb.ca.gov/tmdl/background.html, July 15, 2003)   Although these 
concerns generally fall outside the provisions of Section 303(d), they are nevertheless 
important to achieving water quality improvements as a result of the establishment of 
TMDLs.  While it is possible to conduct technical assessments of total load without 
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considering implementation issues, one must address the possible mechanisms by which 
pollution can be reduced in determining allocations to various sources.  Considering 
different implementation options can help analysts avoid adopting allocation schemes 
that are far more costly than necessary or, even worse, unachievable.  The TMDL 
strategy in California seeks to engage the public and cultivate an understanding of 
watershed issues.  It relies on an adaptive process that matches management capabilities 
with scientific knowledge and information. 

The Stormwater Permit 

The Los Angeles Regional Water Quality Control Board (LA Regional Water 
Board) has adopted a NPDES permit containing waste discharge requirements for MS4 
discharges within the County of Los Angeles (with the City of Long Beach excluded 
because it is covered under a separate MS4 permit).  The main intent of the Permit is to 
reduce significantly the amount of various pollutants contained in stormwater runoff.  
The County of Los Angeles has identified seven critical industrial and commercial 
sources of contamination:  1. wholesale trade (scrap recycling, automobile dismantling), 
2. automotive repair/parking, 3. fabricated metal products, 4. motor freight, 5. chemical 
and allied products, 6. automotive dealers/gasoline stations, and 7. primary metal 
products.  The priority industrial sectors and automobile repair facilities/ gas stations 
(two of the commercial sectors) on the list contribute substantial concentrations of heavy 
metals to stormwater.  Overall, the Permit is intended to establish and implement a 
timely, comprehensive, cost-effective stormwater pollution control program to reduce the 
discharge of pollutants in stormwater to the Maximum Extent Practicable (MEP) from 
the permitted regions in the County of Los Angeles to the waters of the U.S. subject to 
the jurisdiction of the Permittees and also meet water quality standards.  BMPs must be 
identified and implemented to reduce the discharge of pollutants in stormwater to the 
MEP and also meet water quality standards.   

The Permit has established an iterative process that allows municipalities in Los 
Angeles County to measure noncompliance, test alternative BMPs, and consult County 
and regional water quality authorities.  Thus, the Permit provides a mechanism to make 
adjustments to the required BMPs as necessary to ensure their adequate performance.  
According to the U.S. EPA, “Water quality-based effluent limits for NPDES-regulated 
stormwater discharges that implement wasteload allocations in TMDLs may be expressed 
in the form of BMPs under specified circumstances….If BMPs alone adequately 
implement wasteload allocations, then additional controls are not necessary.” (U.S. EPA, 
Memorandum, November 22, 2002, p.2) 

Regulatory Mechanisms 

Pollution control regulations can range from programs that prescribe very 
specifically what the regulated community is to do, to programs that only set goals and 
leave the community to find the best methods to reach the goals.  Programs of the first 
kind are often criticized by the regulated community for lack of flexibility—the standard 
complaint is “This approach does not work well for our particular case.  We could do this 
in another way and accomplish the goals for a lower price”.  Programs of the second kind 
provide flexibility, but are often criticized for vagueness: “We don’t know how to do this.  
We are not sure what we have to do to come into compliance”.   
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The stormwater management program is clearly of the second type, and it should 
be so.  Stormwater quality control is an extremely complex issue, influencing, if not 
everything under the sun, then everything under the rain.  The best means of compliance 
will certainly differ from city to city, depending on land uses, land prices, and a host of 
physical characteristics of the landscape.  It is likely that, as the nation engages the 
problem, new approaches will be developed.  Entrepreneurs will develop new devices 
and methods as others are tried and discarded.  Strict specification of methods at this time 
might well eliminate approaches that are more economical and effective, so a flexible 
approach is best. 

However, an inevitable side effect of maintaining flexibility is that the regulated 
community faces an unsettling level of uncertainty.  Mayors and city councils faced with 
planning future infrastructure and future budgets are understandably uncomfortable 
facing mandatory water quality goals without specified means of reaching those goals.  
This level of uncertainty will decline as plans are developed and experience with water 
quality control measures accumulates. 

There is a historical precedent for this approach in the program for control of air 
pollution in Southern California.  Like stormwater pollution, it is generated by a very 
large number of sources with varying compositions and emissions rates.  Many of the 
sources are difficult to monitor and regulate.  Implementation of pollution controls has 
been accompanied by intense political controversy.  Even so, air pollution control efforts 
have been relatively successful—pollution levels and their associated health effects have 
declined.  While costs have been high and some high-polluting marginally profitable 
businesses have closed or left the area, it is also clearly true that the economy of the area 
has not collapsed, as some predicted.  Few people would suggest that we should return to 
days when taking a deep breath was literally painful.  

Policy Implementation 

Our research indicates that the LA Regional Water Board  is strongly committed 
to abating pollution from stormwater runoff as effectively and inexpensively as possible.
The U.S. EPA supports the LA Regional Water Board’s efforts to require individual 
municipalities in Los Angeles County to adopt necessary BMPs to control stormwater 
runoff.  Federal and state policymakers along with environmental group leaders believe 
that BMPs, if widely and strategically implemented, can significantly reduce stormwater 
pollution and improve water quality throughout Los Angeles County.  Given the proven 
effectiveness of BMPs in different areas of the country (and the world), the LA Regional 
Water Board does not envision the need to build new advanced treatment plants 
throughout the region, and indeed has expressed the specific intent that such plants 
should not be required.  Advanced treatment is viewed as an absolute last resort given the 
huge expense it would entail and the confidence policymakers and environmental leaders 
have in the ability of BMPs to reduce pollution significantly and allow the region to meet 
federal clean water standards.  The authors of this report concur with this position.  Some 
municipal leaders in Los Angeles County have asked why they should be forced to adopt 
BMPs when there is a possibility that advanced wastewater treatment plants will 
ultimately be required.  Even if advanced treatment plants are necessary in the future, 
which is highly unlikely, the adoption of BMPs will dramatically reduce the amount of 
water and the mass of pollutants these plants will treat.  This will reduce pollution 
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treatment costs and improve the effectiveness and ability of plants to handle large 
volumes of water during heavy rain periods.  That is, BMPs will be used as part of any 
program to build advanced treatment plants because the much cheaper BMPs will reduce 
the costs of the very expensive advanced treatment plants.  Implementing BMPs now will 
be a good investment even in the unlikely event that an advanced treatment plant is 
required.

The LA Regional Water Board has focused some efforts on reducing trash in 
stormwater runoff, and it has adopted a “zero trash” rule to achieve this goal.  The Board 
does not expect all communities to eliminate every single piece of trash from inclusion in 
stormwater runoff.  Instead, the Board policy is that communities in Los Angeles County 
make reasonable efforts to prevent trash from entering storm drains.  “Trash” is defined 
as materials larger than ½ cm, so municipalities can comply with this regulation by 
installing ½-cm screening devices on their catch basins, by enforcing litter laws already 
on the books and by conducting street sweeping in areas where trash tends to accumulate.  
Public education about littering and the installation and maintenance of catch basin 
devices can provide substantial progress in preventing garbage from entering storm 
drains.

 In order to avoid a costly court battle with state water pollution policymakers, the 
County and City of Los Angeles have recently agreed to spend $168 million to reduce by 
half the amount of trash that collects in the 51-mile-long Los Angeles River  (McGreevy 
and Weiss, 2003).  In addition, the City of Los Angeles agreed to drop its lawsuit against 
state policymakers over the overall plan to abate polluted stormwater runoff.   The 
agreement settles a lawsuit filed by the city and county that opposed the LA Regional 
Water Board’s requirement to reduce trash entering the river 10 percent annually over the 
next 10 years.  The LA Regional Water Board officials negotiated the deal, which 
requires the city and county to reduce rubbish going into the river and Ballona Creek 50 
percent by September 2008, at which point state regulators will consider whether further 
rules are necessary.  The agreement also provides local officials more flexibility in trying 
less-costly approaches of reducing trash.  Environmental groups such as Heal the Bay, 
Santa Monica BayKeeper, and Friends of the L.A. River applauded the agreement.  
Rather than spend money on litigation, county and city officials will allocate funds to 
improve water quality. 

Clearly, all communities in Los Angeles County will have to share the financial 
burden in helping to reduce contamination from stormwater runoff.  This may require 
many communities to modify their budget priorities.   

As long as communities make a reasonable, good faith effort to address 
stormwater pollution issues, it is unlikely that federal and state officials will take legal 
action.  Thus far, this has been the case.  Failure to make such an effort, however, will 
certainly result in legal action against violators.  Moreover, environmental groups can 
choose to file lawsuits against federal and state officials if they do not continue to pursue 
polluters.  Such action will lead to costly delays in meeting federal water quality 
standards and will likely lead to even more draconian measures given present federal and 
state law and previous judicial decisions.
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Previous Actions by the LA Regional Water Board

The impacts on water quality and the heightened risks to public health from MS4 
discharges that affect receiving waters across the U.S. and in Los Angeles County and its 
coastline have been well studied and documented.  Accordingly, the LA Regional Water 
Board has taken a number of significant actions to control such discharges (LARWQCB, 
2001)

In 1990, the LA Regional Water Board adopted Order No. 90-079, the Los 
Angeles County MS4 Permit.  That permit required the Los Angeles County Flood 
Control District, the County of Los Angeles, and the incorporated municipalities in Los 
Angeles County to implement stormwater pollution controls including updating 
ordinances, optimizing existing pollutant controls such as street sweeping, construction 
site controls, and others.  The Regional Board required all Permittees to adopt at least 13 
specific BMPs for consistency across the County.  The 1990 permit was executed on a 
system wide basis due to the highly interconnected storm drain system serving a 
population substantially larger than 100,000 residents.  At this point, the region was 
committed to MEP standards—cleaning up stormwater to the maximum extent 
practicable.

On July 15, 1996 the LA Regional Water Board issued Order No. 96-054 that 
updated the 1990 permit.  The 1996 Los Angeles County MS4 permit required model 
programs be formulated and implemented by the Permittees for Public Information and 
Public Participation, Industrial/Commercial Activities, Development Construction, Illicit 
Connections and Illicit Discharges, Public Agency Activities, and Development 
Planning.  These model programs will change with time as more data on stormwater 
impacts are collected and become available. 

On January 31, 2001 the Los Angeles County Department of Public Works 
formerly requested to renew their MS4 permit in the form of an ROWD for the County of 
Los Angeles and the incorporated cities, except the City of Long Beach.  This request 
began the process of reissuance of the permit, which entered into its third permit term.  
On the same day the Los Angeles County Flood Control District submitted an ROWD.  
The Regional Board staff invested considerable time and effort in providing opportunities 
for public participation and comment.  Over 30 meetings, two workshops, and many 
outreach activities were conducted to allow the public, Permittees, and other interested 
parties enough opportunity to participate in the development of permit requirements and 
language prior to consideration by the Regional Board for adoption.  The reissued MS4 
permit committed the region to meeting water quality standards based on the State Water 
Resources Control Board’s precedential Orders. 

Implementation of the MS4 permit requirements should reduce pollutants in 
stormwater in a cost-effective manner.  The adoption of BMPs should also reduce 
pollutant discharges and enhance the quality of surface water. 

The final steps of the regulatory process are now under way—TMDLs for the 
various impaired water bodies of the region are being promulgated. 

Overall, it is clear that the LA Regional Water Board does not intend to require 
that municipalities build advanced treatment plants: indeed, they have publicly expressed 
the sentiment that  they oppose this solution.   
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Implementation of Regional Solutions 

A regional infiltration and BMP treatment system, in combination with source 
control of trash, pesticides, and trace metals, can substitute for individual site controls on 
land parcels within the drainage area.  This could take the form of “Local Equivalent 
Area Drainages”, implementing regional solutions that would achieve better results than 
the application of new source controls, which, in built up areas, will have significant 
effects only over the long term during which existing structures are rebuilt. 

Funding for regional solutions may pose a challenge because of Proposition 13 
and other restrictions on tax policy.  The challenge however is not insurmountable if 
property-owners and voters become adequately informed and educated. Nevertheless, 
regional solutions may significantly shift administrative and cost burdens for water 
quality protection from businesses and development firms to local government.   

Trading Schemes 

“Cap and trade” systems, in which regulatory agencies set a cap on the amount of 
pollution allowable and allow trading of discharge rights within the constraints of the 
cap, have been successful in several fields.  A group of municipalities, for example, 
might assign discharge rights to landowners within a watershed such that total releases 
meet the constraints of the TMDLs.  They could then allow trading in the discharge 
rights, so that those who can reduce discharges at least cost are the first to do so, and the 
overall cost of meeting the TMDL is minimized.  Municipalities themselves, as owners of 
parks and open space, might be able to develop regional solutions and fund them through 
sales of discharge rights to others. 

Stormwater pollution control may be particularly amenable to this approach 
because the costs of control are highly site-specific.  In many cases, there may be 
considerable economy in applying regional solutions in the best possible sites rather than 
controlling every site individually. 
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DESCRIPTION OF ALTERNATIVE APPROACHES 

Infiltration

Before the City of Los Angeles was established, most of the rain that fell in the 
region evaporated or percolated into the soil.  The groundwater was continually 
replenished and runoff flows were small.  As population grew, impermeable surfaces 
such as paved roads, parking lots, and rooftops covered more and more of the land.  
Residences, commercial facilities, and roads were designed to shed water as rapidly as 
possible.  Historical measurements of discharges to the Los Angeles River at Firestone 
Boulevard indicate that runoff has increased from 5% to 45% of rainfall.  This change 
adversely affected stormwater quality in two ways.  First it increased the amount of 
stormwater flow, magnifying the cost of any measures to control quality (and also 
requiring ever more costly flood control measures).  Second, water that flowed directly to 
streams and the ocean no longer benefited from the purifying action of soil and 
vegetation, which can remove particulates through physical filtering, sequester some 
chemicals by adsorption, and destroy organic and biological contaminants by 
biodegradation.

Any program for remediation of stormwater contamination should reverse this 
trend, reducing the load of both water and pollutants on other parts of the system.  At the 
same time, pollution of groundwater must be avoided.  However, infiltration will benefit 
from the very considerable capacity of soils to filter particles, adsorb contaminants, and 
biodegrade organic materials.  A relative estimate of the magnitude of the problem may 
be made by comparison with examples of leaking underground storage tanks at gasoline 
stations.  In many cases, spills of tens or hundreds of gallons of gasoline are now being 
handled by “intrinsic remediation”—allowing natural biodegradation to degrade the 
hydrocarbons.  The acceptability of this approach has been supported by extensive 
research.  Hydrocarbon infiltration with stormwater will involve far lower concentrations 
of hydrocarbon, and will mostly be the higher-molecular-weight compounds that are 
much less mobile in soils than gasoline.   

We can also compare stormwater infiltration to the effects of septic tanks.  These 
systems infiltrate sewage that has received only a modest degree of treatment.  Yet they 
are still in use in the Los Angeles Region, and indeed are the primary waste disposal 
method for 15% of households in the U.S.  Groundwater contamination from septic tanks 
has occurred, but most are considered effective and safe waste disposal systems.  

This comparison suggests that the relatively low concentrations of pollutants in 
common stormwater, with appropriate controls on sources of specific contaminants, will 
not pose a significant threat to groundwater quality. 

The permeability of soils in the Los Angeles basin varies from place to place.  
Beneath the Whittier Narrows spreading basins, for example, sand and gravel deposits 
allow very high rates of infiltration.  In other areas, clay-rich soils reduce rates of 
infiltration.  However, the historically low rates of runoff indicate that infiltration is 
capable of handling the bulk of the rainfall in the Los Angeles Region.  Many areas 
routinely considered as having poor infiltration rates will never the less be useful as 
multi-purpose infiltration systems.  A soccer field, for example, can be used as an 
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infiltration basin at little additional cost, and will make a valuable contribution even if 
infiltration rates are low in comparison to those in spreading basins. 

Source Control 

Industrial Releases 

Industrial discharges can be controlled by a vigorous program of source 
identification and control.  Businesses have a fundamental responsibility to do their work 
without contaminating their neighborhoods, and in the great majority of cases can do so 
without significant interference with their activities.

Trash Management

Many businesses and some homeowners contribute a disproportionate amount of 
trash to the urban burden.  Paper waste often accumulates in the parking lots of fast food 
outlets and strip malls, where it can wash into the street during rainstorms.  Inadequate 
dumpsters and garbage cans are overloaded so that trash spills into the streets.  Poorly 
covered trucks can allow trash to fly out on the streets.  In addition, citizens throw trash 
from their cars onto the streets (it has been estimated that as much as 60% of trash on 
freeways by weight is cigarette butts).  All of these practices are illegal, but enforcement 
is currently rare and weak.  While perfect compliance with anti-litter laws is not 
expected, there could certainly be major improvements through enforcement.  Much of 
the cost of such efforts could be recovered through fines, with the satisfying result that 
those causing the problem would be paying for cleaning it up. 

Municipalities are responsible for the trash deposited on their streets, and most 
will respond by installing screens on catch basins.  These are sometimes referred to as 
catch basin “inserts”.  They will have half-centimeter openings and will be designed to 
collect trash during periods of low or modest flow, but to bypass the flow during heavy 
storms or if they are clogged.  This will avoid local flooding that would be caused by 
clogging.

Street Cleaning 

Trash that escapes enforcement efforts can be collected by street cleaning before 
it reaches the storm drains.  Enhanced street cleaning is likely to be necessary as cities 
install half-centimeter screens on their catch basins.  Trash that is now washed out of 
sight (at least until it reaches the beaches) will accumulate on the screens and possibly 
clog them.  More effective and more frequent street cleaning will reduce this problem. 

A major fraction of the pollutants in stormwater runoff are adsorbed on 
particles—this is particularly true of trace metals and pesticides, which are significant 
contributors to impairment of the receiving waters.  Some of this particulate matter can 
be removed from streets by higher-quality street vacuuming equipment, which collects 
the dirt much as a vacuum cleaner does.  This equipment is more expensive to purchase 
and operate, but it would make a significant contribution to reducing chemical pollutants 
in stormwater. 

The Port of Seattle has tested high-quality street sweepers as a cleanup method in 
its container storage area (FHWA, 2003).  The approach was successful, removing one-
third to one-half of particulates and their associated pollutants.  While the equipment is 
somewhat more expensive than simple sweepers to purchase, operations costs are about 
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the same.  The fine particles carry a significant portion of the pollutants, but they 
constitute only a small portion of the total mass of material on the streets, so their 
collection and disposal does not significantly increase costs.  Such street cleaning may be 
more effective in Southern California, where the long dry season allows dust to 
accumulate for many months.   

As explained in detail later, there would be substantial secondary benefits 
associated with improved street cleaning.  Neighborhoods would look better, and 
residents would be exposed to less resuspended road dust, which dirties buildings and 
may have significant negative health effects. 

Some investigators have also proposed street washing, using recycled water.  If 
this were done during dry weather, and all of the dry-weather flow were being collected 
for treatment in wastewater treatment plants, street pollutants would be kept out of the 
rivers.

Pesticide Substitutions 

Many of the receiving waters in the Los Angeles Region are impaired by 
pesticides, particularly Diazinon and Chlorpyrifos.  The approach to this pollution should 
be the same as it has been historically for other pesticides that threatened environmental 
quality.  None has ever been dealt with by treating contaminated waters.  Those who use 
the pesticides should be responsible for ensuring that no water pollution results from that 
use.  Pesticides that cannot be properly managed by appropriate use protocols such as 
labeling or use rules enforcement and which have an inherent tendency to persist in the 
environment should be banned. Pesticide controls are instituted by the state and federal 
governments, so additional political effort will be needed if a bans on specific 
compounds are required. 

We presume that these pesticides are used in many cases because they are 
currently the most economical approach to insect control, and that substitution of another 
method would involve some cost.  However, there are many possible alternatives, 
including use of more readily degraded pesticides, insect-resistant strains of plants, 
biological control with natural insect predators, and others.  There are many examples of 
success with such integrated pest management (IPM), particularly at golf courses 
(NRDC, 1999).  In some cases owners were pleased to find that costs actually declined 
when they switched from pesticide-dominated approaches to IPM. 

Trace Metals 

Trace metals enter stormwater as rain drains from industrial operations, 
transportation land uses, and other sources.  Brake pad wear on cars produces a fine dust 
of copper.  Zinc is released when galvanized equipment contacts the water.  Trace metals 
in stormwater can be controlled by covering machinery and materials that release trace 
metals, by capturing and treating runoff from large industrial operations and 
transportation land uses, and by developing alternative materials for brake pads (research 
is currently under way on this objective).

Control of Automotive-Related Sources 

Motor vehicles and related facilities are the source of many types of runoff 
pollutants, including hydrocarbons from oil and fuel leaks, and road wear.    Vacuum 
street cleaning is effective in dealing with particle-bound hydrocarbons left on the street, 
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and infiltration can effectively deal with hydrocarbons that are transported or deposited 
off the street surface.

Control of Bacteria 

Bacterial contamination in stormwater is typically measured as counts of 
“coliform” bacteria, a category that contains many species of bacteria.  While very few of 
the coliforms cause disease, some of these species are very abundant in human waste, and 
so detection of the group has long been used as a marker for sewage pollution.  Efforts to 
interrupt the fecal-oral transmission of disease have commonly taken the elimination of 
coliforms from water as a surrogate for judging efforts to prevent the spread of the 
microorganisms that do cause disease.  Where coliform counts in drinking water have 
been reduced (in much of the industrialized world) transmission of water-borne disease 
has indeed been largely eliminated.  Thus the use of coliform counts as a marker for 
disease control has been remarkably successful.    In some cases, a more specific test for 
“fecal coliforms” is used, because the test is an indicator of contamination by warm-
blooded animals, including humans.   While we have always counted coliforms, the real 
concern is pathogens—microorganisms that can cause disease.  For sewage pollution, the 
association between the two has been strong, and controlling coliforms has been 
equivalent to controlling disease.  The situation for stormwater, however, may be far 
more complex.  Because there are many non-human sources of coliforms, it is possible 
that the test for their presence may be positive even when no human pathogens are 
present.

The sources of the coliforms found in stormwater remain uncertain.  Pet wastes 
certainly include bacteria that test positive as coliforms, but the degree to which pet 
wastes constitute a disease threat is uncertain.  Wild mammals, such as raccoons, 
possums, skunks and coyotes, may contribute when their wastes are left on paved 
surfaces.  It has been proposed that fecal matter from homeless people denied access to 
restrooms may be a source, but there has been no study confirming this.  In less 
developed areas with poor soil infiltration conditions, it is likely that poorly operated 
septic tanks and illegal disposal of gray water are contributing to the coliform counts 
detected in runoff.  If septic tanks are the source, strict enforcement of waste control 
ordinances is appropriate.  If homeless people are the source, provision of restroom 
facilities would be far cheaper than any imaginable stormwater treatment system (as well 
as being more humane).  If pet feces are the source, the only approach is, through public 
outreach and enforcement, to press people to clean up after their pets.  It must be 
expected, however, that such an approach will not be 100% effective.  The contribution 
of wild animals seems uncontrollable.   

Because the sources and significance of the coliform counts remain uncertain, it is 
important that research on the topic be pursued immediately.   The recent development of 
genetic techniques for precise and rapid identification of bacterial species now provides 
the tool needed to provide the information needed to develop effective policies. 

Coliforms, and presumably the associated human pathogens, are substantially 
reduced in treatment wetlands.  Infiltration of course removes them from runoff flows, 
and adsorption on soils and biodegradation are effective at protecting groundwater.
Water storage, because it holds coliforms in an environment for which they are not 
adapted, and because it allows settling of particles to which they may be attached, has 
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some beneficial effect.  Disinfection, using chlorine, chloramines, or ultraviolet light is 
possible, but relatively expensive. 

Water Quality Control Board Rules allow for 17 exceedences of the coliform 
limit per year.   There are about 32 days per year of significant rainfall in the region, so it 
has been anticipated that exceedences during the heavy winter storms will be difficult to 
control, and will be allowed. 

Improved Enforcement 

It is important that source control efforts include genuine and credible 
enforcement.  Rules that are widely ignored, of course, will not help clean up runoff 
water, and a considerable fraction of runoff contaminants come from illicit discharges or 
disposal. Trash is an obvious example—littering is already illegal, so 100% of the trash 
in stormwater represents illegal release.   

The Environmental Protection agency describes an example in which improved 
enforcement of existing law was effective (USEPA, 1999): 

“…during a 12-month period, the Houston, Texas, Public Utilities Department 
identified 132 sources of discharges leading to Buffalo Bayou, the local drinking water 
source, with estimated flow rates ranging from 0.3 to 31.5 liters per second.  Houston’s 
program involved monthly sampling from bridge crossings; analysis of samples for 
carbonaceous biochemical oxygen demand, ammonia and nitrate nitrogen, pH, TSS, DO, 
temperature, fecal coliform, and chlorine residual; comparison of samples to baseline 
flow concentrations; weekly sampling of temperature, dissolved oxygen (DO), and fecal 
coliform in stream reaches suspected of contamination; boat sampling to identify the 
contaminating outfalls along the reach; and, finally, a land-based search to pinpoint the 
source.  Of the flows identified during the program, 85% were due to broken or clogged 
wastewater lines and 10% were due to illicit connections (Glanton et al., 1992).  Eight 
months after an illicit discharge detection and elimination program began, fecal bacteria 
log mean concentration was reduced from 20,000 colonies/100mL to 2,000 
colonies/100ml.” 

Thus, in this example, a 90% reduction in bacterial contamination resulted from a 
careful enforcement program alone. 

Detention and BMP Treatment 

Stormwater Detention Basins

Many of the problems of stormwater management are associated with its very 
irregular rate of flow.  During dry periods runoff flow rates are so low that the water can 
be handled by existing sanitary wastewater treatment systems.  During rainstorms, the 
water comes so fast that municipalities have had difficulty doing anything beyond 
avoiding floods.

The first step toward dealing with this problem is to increase infiltration—
substantial reductions in the peak flow rates are possible.  The second approach is to 
provide storage systems that will hold water back during the peak flow periods.  
Detention basins will reduce peak flows, collect trash, provide quiet water for settlement 
of particles and their associated pollutants, and promote infiltration.  Analysis of the 
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National BMP Database (Strecker et al., 2003) shows that detention basins infiltrate an 
average of 30% of the water they receive. 

The primary difficulty with this approach is the shortage of available sites to 
construct large reservoirs.  The topography of the Los Angeles area does not include any 
deep canyons in lower reaches of the rivers that could easily be made into reservoirs.  
Moreover, virtually all of the land is already occupied by other uses and would 
accordingly be very expensive to acquire.

This means that detention basins must be conceived as a distributed network of 
smaller systems, with each serving multiple uses.  A useful model is the Sepulveda Dam 
Recreational Area, which retains water during storms to prevent downstream flooding.  
For the great majority of the days in the year, the basin is mostly empty, and serves as a 
park and a wildlife refuge. 

A rough estimate of the general feasibility of a regional-park-based approach can 
be calculated.  The City of Los Angeles currently has about 5% of its area in parks 
(Wolch et al., 2002) and it is reasonable to presume that at least a similar fraction is park 
throughout the LA Region.    Thus, moving the rainfall from adjacent developed areas to 
the parks would constitute concentration of the flow by a factor of 20 (20 acres of land 
would drain to 1 acre of park).  If the runoff coefficient for the developed areas is 0.5, a 
rainfall of ¾ inch would thus put 8 inches of water in the parks.  This is less than the 24-
inch depth of flooding assumed for the stormwater parks planned in the Sun Valley 
project, suggesting that this approach is feasible on the large scale in terms of the amount 
of land required.

This calculation is quite approximate: the runoff coefficient is uncertain, and 
several other factors are poorly known.  Never the less, the calculation suggests that a 
joint program could simultaneously provide the region with needed parks and needed 
stormwater infiltration capacity. 

Sanitary Treatment of Dry Weather Flows 

During dry weather, small flows are present in the stormwater system as a result 
of overwatering of lawns, car washing, and other discharges.  This modest amount of 
water can be collected and passed through existing wastewater treatment plants, which 
commonly have more than enough excess capacity for this purpose.  Because the dry 
season in Southern California is very long, this would prevent runoff pollution of the 
oceans for much of the year. 

Where this is done, street washing with recycled water would be possible.  
Collecting and treating the contaminants during dry periods would leave the streets clean 
for the rainstorms, when the water cannot be collected. 

Treatment Wetlands 

Wetlands remove many pollutants from the water that passes through them.  The 
low flow velocities allow sediments to settle, removing particulates and any pollutants 
that are adsorbed on them.  Algae and rooted plants absorb nitrate and phosphate as they 
grow.  Vigorous microbiological activity degrades organic chemicals, as microbial 
predators consume disease organisms.  These observations suggest that wetlands can be 
constructed to serve as treatment systems for stormwater and dry weather runoff.  While 
this approach requires dedication of land, it has the considerable secondary benefit of 
providing riparian wildlife habitat and esthetic values. 
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A system of treatment wetlands has been designed for the San Diego Creek 
Watershed that drains to Newport Bay, in Orange County, California. The system will 
serve an area of 120 square miles, and is expected to cost in the low tens of millions of 
dollars.  It is expected to meet the low-flow nitrogen TMDL, the phosphorus TMDL 
during most years, and the fecal coliform TMDL during low flows. 

A similar system has been constructed to provide stormwater quality protection 
for the Ballona Wetlands Watershed in the City of Los Angeles.   

BMP Treatment of Flows from Problem Watersheds such as Industrial Areas 

If source control is not successful for some industrial areas, it may be necessary to 
collect the runoff water and use more sophisticated BMP treatment.  These might best be 
constructed as private facilities serving a consortium of local industries, and funded by 
them for the purpose.  A public/private partnership could be created, perhaps with public 
loan guarantees.  Past experience with business improvement districts could serve as a 
model. 

Partial Treatment in Curbside Units 

Many proprietary devices have been developed for treatment of runoff as it enters 
curbside catch basins.  These generally remove trash from the flow, and may also collect 
sediments.  Some include adsorbants to remove hydrocarbons and trace metals.  They 
have the disadvantage that they are designed to bypass during higher volume wet-weather 
flows.  All require some degree of maintenance, and some are expensive to install.  Trash 
and sediment must be removed on a regular basis, and adsorbants must be replaced when 
they are exhausted.  Never the less, they may be useful for treatment of problem dry 
weather flows in specific areas, such as industrial or commercial zones. 

Public Outreach and Education 

Much of the pollution in runoff water arises from actions of individuals—litter is 
discarded in the street, for example, or pesticides are used carelessly in a residential 
garden.  This pollutant load can be reduced by educating citizens and urging them to 
behave in a way that protects water quality.

An effort in Oregon, conducted by the Tillamook Bay Rural Clean Water Project, 
was made to educate local farmers about the steps they could take to protect local 
streams.  This involved personal visits, tours of successful BMPs, newsletters, and 
presentations (USEPA, 1999).  Four years after the program began, bacterial 
concentrations dropped 40% to 60% in Tillamook Bay and 50% to 80% in local rivers.  
Thus in some cases significant progress can be made at very low cost through public 
education.

Good Housekeeping for Municipal Operations 

While the behavior of individual citizens may be difficult to control, 
municipalities have far more control over their own operations.  Efforts can be made to 
avoid careless use of pesticides and fertilizers on municipal facilities.  Such steps have 
modest, but measurable impacts.  An EPA report notes (USEPA, 1999): 

“…the City of Bellevue, Washington, found that street cleaning three times a 
week removed about only 10% of urban runoff pollutants; catch basin cleaning 
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twice a year was estimated to be about 25% effective” (Pitt and Bissonnette, 
1984).

Combined Approaches for Stormwater Quality Management  

A general classification of rainfall receivers and appropriate methods for dealing 
with runoff they produce is shown in Figure 1.  While the approach it describes is quite 
general, and other mixes of alternatives are possible, it shows one set of measures that 
can be used to control stormwater pollution. 

Streets

The first step in reducing pollutants on streets is to restrict pollutant discharges 
from adjacent properties.  Source control measures should prevent the release of 
industrial pollutants and construction sites should be managed to contain sediments.  
Litter laws and pet dropping collection laws should be enforced, although it must be 
acknowledged that it is not possible to prevent these inputs entirely.  To stop litter from 
entering the storm drains, cities should install half-centimeter screens on their catch 
basins.  The use of such screens will require diligent street cleaning, to ensure that the 
drains are not blocked during storms.  In Southern California, rains mostly occur during a 
well-defined season, and frequently weather reports give two or three days warning of 
major storms.  Cities should develop contingency plans for rapid-response street cleaning 
when storms are coming, to minimize stormwater contamination and the chances of 
flooding caused by clogged screens. 

In some areas, where runoff water quality is relatively good, the streets 
themselves might be used as groundwater recharge facilities, by converting unused alleys 
to park/detention basins or by using permeable pavements. 

It remains likely, however, that much street runoff will be of marginal quality.  
For the immediate future, it is also likely that a major portion of runoff from other 
sources will be initially discharged to streets, so that efforts to make use of stormwater as 
a water resource will require collection, and a degree of treatment before infiltration.   

In most cases, this can be done with regional solutions.  Water from storm drains 
can be collected in detention basins and wetlands, where sedimentation and biological 
activity will reduce pollutant load, and groundwater recharge can occur.  The detention 
basins will serve as parks during the greater part of the year when water is not present, 
and the wetlands will double as much-needed wildlife habitat.   
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Figure 1.  Stormwater quality control solutions for Southern California 
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Alleys for Public Use and Infiltration

Some alleys in urban areas are no longer necessary for access purposes.  Indeed, 
many have become nuisance areas because of illicit trash disposal and criminal activity.  
Many of these could be gated and converted to small parks, with keys provided for local 
residents.  They could simultaneously serve as infiltration facilities or as bioswales.   
There are currently 2.3 square miles of alleys in Los Angeles, for example.  While many 
must be retained for access purposes, the fraction that could be converted could constitute 
a significant stormwater retention and infiltration resource.  Alleys maintained for access 
might be candidates for partial or permeable pavements. 

Similar approaches could be used for power line rights-of-way. 

Exposed Commercial Activity 

Very often the cheapest approach to stormwater quality control for exposed 
commercial activities is simply to cover them.  Stormwater will thereafter come in 
contact only with the rooftop, and runoff will be much less polluted and more easily dealt 
with.  However, for some large-scale activities, such as oil refining, it is not physically 
possible to provide a roof.  For others, such as auto dismantling, the large area needed 
and the relatively low value of the activity may mean that a roof is not financially 
possible.  Such facilities must be required to collect and treat runoff from their facilities, 
and indeed this is already being done in many cases.  While there certainly are costs 
involved, it has generally proven possible, through a combination of better housekeeping, 
substitution of non-polluting materials, and simple on-site treatment processes, to solve 
these problems.  Requirements for on-site treatment are advantageous because the cost of 
such treatment is borne by the business that produces the pollutant, providing incentives 
for conversion to less-polluting products and methods.  Consequently, green 
manufacturing will become increasingly common. 

Construction Sites 

Release of sediments from construction sites can be ameliorated if the 
construction crew provides erosion control measures, such as maintaining vegetation or 
spraying exposed soil with polymer stabilizers, and an adequate on-site retention pond 
for rainfall, along with dikes, silt fences, and appropriate vehicle entrance construction to 
prevent runoff.  Detention allows the sediments to settle out and the exposed soils can 
function effectively for groundwater recharge. It is anticipated that the costs of these 
measures will be small in comparison to construction costs.  A more detailed list of best 
management practices for construction sites appears in Appendix I.   

Residences

In most cases, homes and the surrounding landscaping have been designed to 
facilitate rapid runoff.  It is necessary that water not pool in depths sufficient to flood 
houses, and ponding is viewed with irritation, even if it is harmless and temporary.  
However, single-family homes typically are surrounded with a significant area of land 
that could serve well for infiltration.  Commonly, the land is planted or covered with 

RB-AR44573



Appendix H  Task B

 35

grass.  The runoff from landscaping and residential rooftops typically contains only small 
amounts of pollutants that are readily removed by percolation through the root zone.   

Landscaping for the typical single-family home could be arranged to infiltrate all 
of the rainfall that it receives (except, perhaps, in the most severe storms).  Lawns a few 
inches below surrounding sidewalks could serve as infiltration ponds, gardens could 
receive roof runoff, and downspouts could conduct runoff to dry wells.  Because the 
water would have had very little contact with pollutants, such infiltration would be an 
excellent addition to groundwater resources. 

However, very few residences are arranged in this manner and, indeed, building 
codes often specify features that promote rapid runoff to the street.  Building codes 
should be changed to utilize single-family homes as recharge sites.  It is anticipated, 
however, that the effect on runoff will be seen only slowly in built-up areas as old homes 
are gradually replaced.  Retrofit of existing homes will be expensive and politically 
difficult, but for new construction, single-family homes could be made to produce 
essentially zero discharge at little or no additional cost. 

Xeriscaping—planting with native and other drought-tolerant plants—can also 
help to provide space for water infiltration, and it reduces watering and therefore the 
chance of irrigation runoff.  Such landscaping also requires less fertilizer and pesticide, 
and so reduces incidental contamination. 

In many cases, cities may be able to take interim steps to reduce runoff from 
homes.  They have control over the “city strip” land that lies between the sidewalk and 
the gutter.  It would be possible to institute a program of replacing the lawns after minor 
excavation, so that these areas would lie below the sidewalk and curb and serve as runoff 
detention and percolation basins. 

Where infiltration is not possible, much residential runoff may be acceptable for 
direct discharge to the ocean, as long as it is not contaminated first by passing through 
polluted streets.  More contaminated water can be conveyed to regional water cleanup 
and recharge facilities. 

Low-flow Treatment in Wastewater Treatment Plants 

Wastewater treatment plants are built with excess capacity in order to handle 
increased flow during rainy weather.  While sanitary systems are designed to exclude 
stormwater, holes in manhole covers, leaks in piping, and illegal connections all allow 
the entry of some water during rainstorms.  The flow is a very small portion of the 
rainwater, but can produce a significant increase in the much smaller sanitary flows—
sometimes up to 50%.  Treatment plants are designed with excess capacity to handle 
these peak loads. 

This excess capacity can be used to treat dry weather runoff during periods when 
there is no rain.  While these flows are not, by definition, stormwater, and indeed are 
governed by a separate set of regulations, dry weather runoff is often a significant 
contributor to impairment of receiving waters and its treatment would contribute to the 
objectives of stormwater control.  It is also possible to use this capacity in concert with 
“street washing”.  In this approach, tank trucks filled with recycled water could be used 
to wash the streets, particularly in the months before the first rain of the fall.  
Contaminants removed from the streets and drains by the washing would be treated in the 
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wastewater plants, leaving the streets far cleaner when the rains came. At present, 
municipal street cleaning is a prohibited activity where it results in flows to the storm 
drain system. 

This treatment approach for dry weather runoff could also treat runoff from small 
rainstorms.     

It is likely that all of dry weather runoff could be treated for much of the Los 
Angeles Region.  Such a step would eliminate essentially all runoff pollutants in the areas 
where this is possible.  Because this approach uses capacity that is already in place, the 
cost for this alternative is low. 

This approach would be particularly significant for control of coliforms.  Sanitary 
treatment of dry weather flows would eliminate coliforms through much of the year.  
Rain occurs during only 32 days of the year, on average (Some of these storms are so 
small that the runoff could still be treated.  On the other hand, untreatably high levels of 
runoff typically continue for a few days after a major storm).  The LA Regional Water 
Board allows variances for 17 days of wet weather flow during the year.  Thus it seems 
likely that dry weather runoff treatment at wastewater treatment plants, plus some degree 
of source control, plus the variances, will be sufficient to bring most areas into 
compliance with the bacteria rules. Further study, including some basic research on the 
sources of coliforms, is necessary to confirm this. 

In considering the acceptability of this approach, it is important to note that beach 
use declines during wet weather, so that closures during the variance days would have a 
small effect on overall beach use and public health.  

Capture and Use of Rooftop Runoff 

In many cases, the pollutants from commercial rooftops, like those from 
residential roofs, could be readily removed by soil infiltration.  With appropriate controls 
to avoid specific pollutants from commercial activities, roof runoff could be used for 
groundwater recharge.  Designs exist for infiltration planters, in which the planter has 
high sides that allow it to function as a reservoir, and an open bottom that allows 
infiltrating water to pass into the soil.  Risks of groundwater pollution could be mitigated 
through the use of biologically active and adsorbant soils.  Commercial rooftops are 
commonly associated with large parking areas, which could be adapted for infiltration.  
Such efforts will be more difficult than those for homes, because most commercial 
facilities have a higher ratio of roof area to land area.  In some cases it may be possible to 
store runoff for future irrigation use. 

The Washington State Department of Ecology (2001) has developed a decision 
tree for dealing with downspout discharges.  For lots larger than 22,000 square feet, it 
specifies either dispersion or infiltration systems for runoff.  For smaller lots on suitable 
soil, infiltration systems are required.  Where soils do not readily accept infiltration, 
surface dispersion may be appropriate.  If water quality is good and infiltration and 
dispersal are not possible, disposal to the storm drains is accepted.   

Parking Lots and Landscaping 

Parking areas occupy a very large amount of land in Southern California, and 
accordingly represent a significant opportunity for improvement in stormwater 
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management.  Construction costs for parking lots are far smaller per square foot than 
those for buildings, so that alterations are cheaper.  They are reconstructed more 
frequently, so that requirements applying to new construction or reconstruction will 
propagate through the parking lot inventory much more rapidly than those for buildings. 

In most cases, parking lots could serve as sites for rainwater infiltration.  Trash 
can be collected on grates and be disposed of properly by the lot owners.  The curbs 
around plantings (which are often necessary to avoid damage to the plants from cars) can 
be slotted so that water passes through them to infiltrate in the planter soils.  Planted 
areas must be below grade, so that they collect and temporarily store water, and could be 
expanded, utilizing more space where cars don’t actually park, such as the areas between 
and behind the parking bumpers.  In some areas, permeable pavements could be used.  
Collected water could be passed to leach fields built under the parking lot.

An example of this sort of development is provided by the 6-acre parking lot of 
the Oregon Museum of Science and Industry (NRDC, 1999).  It had originally been 
proposed as a traditional design, with water draining to catch basins, storm drains, and 
eventually the Willamette River.  At the request of the Portland Bureau of Environmental 
Services, it was redesigned to use vegetated medians and landscaping as swales and 
linear wetlands.  The parking lot is now able to infiltrate the water from a storm of 0.83 
inches in 24 hours.  Overall construction costs for the revised design were actually lower, 
because of the reduced costs for catch basins and drains. 

Pervious pavements have also been developed so that even the space where cars 
are parked can be used for infiltration.

There is some concern over whether infiltration from parking lots will pollute 
underlying aquifers.  Sediments, hydrocarbons, and trace metals are likely to be present 
in parking lot runoff from ordinary commercial establishments.  But all of these are 
generally well retained on soils, particularly if the soils are selected to serve this purpose.  
Adsorbent materials might be added as a surface layer, to further retain hydrocarbons and 
trace metals. 

It will be necessary to develop new guidelines for parking lots.  The public and lot 
owners will not tolerate flooding that requires them to wade to their cars, so detention 
and infiltration systems will have to be carefully designed.  Overflow will occur in 
extreme storms, and the lot and remediation areas should be designed so that the excess 
water flows to the street without impeding access to parked vehicles.  Redesigned lots 
can be required for any new construction or for major renovations, but complete retrofit 
of all lots is likely to be too expensive for political acceptance.

This will require some additional maintenance.  If adsorbants are included in the 
recharge areas to help control hydrocarbon infiltration, for example, these will have to be 
renewed from time to time.  Regular trash collection will be required. 

It is anticipated that most parking lots could become zero runoff areas, 
contributing substantially to water conservation and pollutant remediation.  Further, very 
large parking lots, such as those at “big box” stores and shopping malls, could be 
reconstructed as stormwater infiltration facilities serving surrounding neighborhoods.  In 
a cap and trade system, the lots would become financial opportunities for the retailers. 
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River Greening

The Los Angeles Region has become infamous for its historical conversion of 
rivers to concrete-lined flood control channels.  While these have served the purpose of 
moving water rapidly to the ocean and avoiding flooding, they have also prevented 
infiltration in the riverbed.  For this and many other reasons, advocates have proposed 
“greening” the river.  This would involve widening the river at some points and replacing 
the steep concrete walls with gently sloping vegetated shores.  Parks and wildlife habitat 
could be developed alongside the river, designed such that they would flood when the 
river is high.  This would allow infiltration to occur, and by providing temporary storage, 
would decrease peak flood flows.  In many areas it may be possible to replace the 
concrete bottoms of rivers with permeable surfaces.   

The Sepulveda Dam Recreation Area is an excellent example of such a facility.  It 
stores water during heavy rains, but serves as a park and wildlife refuge during the 
greater part of the year when it is not flooded.  It promotes infiltration of water during 
rain events.

Certainly, any such modifications of the rivers must be designed carefully so that 
flood risk is not increased.  But this is clearly possible.  Indeed, increased infiltration and 
storage capacity along the river will reduce peak flows and therefore the frequency of 
floods, and reduce the associated costs. 

Infiltration in Residential Streets 

Many areas in Southern California are primarily residential, and runoff from these 
areas is only moderately polluted—it could be used for direct infiltration without 
treatment.  In newly developed areas, homes could be designed so the runoff is near zero.
However, many areas are currently already built out.  In these, preventing runoff to the 
street would be expensive.  In many cases, it may be possible to install infiltration 
devices in the public streets.

Infiltration in Parks 

Public parks, in most cases consisting predominantly of grassy areas, are already 
contributing to groundwater infiltration.  However, some portions still contribute to 
runoff, and could be regraded to collect water rather than shedding it.  Indeed, many 
could be rebuilt to serve as groundwater infiltration systems serving surrounding areas.  
Playgrounds could be sunk below surrounding areas in order to collect water during 
rainfall events.  Designs would have to include provision for infiltration at acceptable 
rates—water left standing for days could become a nuisance.  In some areas, soil 
conditions might preclude this approach. 

During the few days after water is collected and before it percolates, that area of 
the park will be unavailable for other uses.  However, parks are little used during rainy 
weather in any case, and detention will only occur on a few days each year, so the 
interference will be minimal. 

Public Facilities

Runoff from public facilities could be reduced by many of the measures 
previously discussed.  Parking lots could be used for infiltration and rooftop runoff could 
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go to planters serving as infiltration systems.  Retrofit of government facilities could 
begin more quickly than for individual homes, as part of the effort required to meet 
regulations.
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PRIMARY BENEFITS OF RUNOFF QUALITY CONTROL 

The immediate purpose of runoff quality control is protection of the receiving 
waters.  In the Los Angeles Region, this refers primarily to rivers, coastal wetlands, bays, 
and the ocean.  Many benefits are definable. 

Fishing

Pollutants in stormwater can adversely affect fishing.  Commercial fishing is a 
small and declining industry in the waters local to Southern California, but sportfishing 
remains a significant activity, bringing income to coastal businesses and providing 
recreational opportunity for many people.  Cleanup of stormwater will preserve and 
enhance this activity by ensuring that fish are safe for consumption and by preserving 
fish breeding grounds in estuaries. 

Swimming 

Ocean swimming, as part of a visit to the beach, is a recreational activity enjoyed 
by millions of people each year in Southern California.  It attracts tourists who contribute 
substantially to coastal economies.  It is discouraged if trash litters the beach or if fear of 
disease discourages water contact.  It is prevented entirely in the event of beach closures, 
which are a common result of polluted stormwater runoff. 

Boating

Powerboats and sailboats are widely used in Southern California and represent a 
substantial industry in manufacture, maintenance, provision of slips, and various 
associated shoreside activities.  Polluted waters, particularly in the form of trash, can 
significantly degrade the quality of the boating experience.   

Noncontact Recreation and Nonconsumptive Wildlife Uses 

Some recreational activities involve bodies of water without contact: sitting or 
bicycle riding along rivers or lake shores are examples.  These activities are seriously 
degraded if the water produces bad odors or is littered with trash.  A stormwater quality 
program will protect and enhance these uses.   

Observation of wildlife is often a valuable part of the outdoor experience.
Continuation of this activity requires water quality sufficient to support birds and animals 
and the plants and insects that they eat.  Many migratory birds are dependent on local 
bodies of water for their sustenance during their yearly movements. 

Reduced Illness from Contaminated Seafood 

Some illnesses are transmitted through consumption of contaminated seafood.  
Control of the microbiological quality of runoff waters will reduce the extent of such 
illnesses.
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Reduced Illness from Swimming in Contaminated Waters 

Recent studies have indicated that people swimming near storm drains are more 
likely to contract waterborne diseases than those swimming far from storm drains.  
Microbiological control of runoff quality, particularly through sanitary treatment of dry 
weather flows, could reduce the incidence of these diseases.

Enhanced Esthetic Values 

The trash cleanup associated with stormwater quality control will improve the 
appearance of our harbors, rivers, streets, and commercial establishments.  Esthetic 
enjoyment of wildlife habitats such as wetlands, in particular, is hindered if trash is 
present.

Preservation of Natural Ecosystems 

Polluted urban runoff damages natural ecosystems in many ways: toxic material 
can sicken or kill organisms, trash can choke marine mammals or birds, additional 
turbidity can prevent the penetration of light necessary for seaweed growth, sediment can 
bury habitats and prevent attachment of organisms to rocky surfaces, and nutrients can 
fertilize overgrowth of mosses and plankton.  This damage can be prevented by 
stormwater quality control, and is one of the prime reasons for the program. 
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SECONDARY BENEFITS OF STORMWATER QUALITY CONTROL 

Urban runoff comes from a huge variety of sources and contacts much of the 
environment around us.  The efforts made to clean up runoff, which have the primary 
purpose of preventing water pollution in receiving waters, will have many secondary 
benefits and these should be included in any cost-benefit analysis.  Indeed, some of these 
benefits are so substantial that they suggest the agencies responsible for the resources in 
question should also be providing financial support for runoff quality control efforts.

Groundwater Restoration 

Total rainfall in the Los Angeles basin in an average year is equal to about half of 
the amount used for drinking water supply.  It is strange indeed that we pollute this water 
and discharge it to the ocean even as we import ecologically, politically, and financially 
expensive water from the Colorado River, Northern California, and the Owens Valley.  
The primary difficulty in making productive use of this water is the lack of storage 
capacity.  Rainfalls are infrequent but intense: most of the time there is no rainfall 
available for use, but occasionally it is so abundant that it causes flooding.  Surface water 
reservoirs are the traditional solution to this problem—water is stored during the rainy 
season to prevent floods and becomes available for valuable uses the weather is dry.  But 
there are few workable sites for large, year-round surface water reservoirs in the Los 
Angeles area.  Groundwater aquifers, however, can also serve as water reservoirs, being 
drawn down in the dry season and replenished during the wet season.  Infiltration will 
constitute a use of this storage capacity, reducing future dependence on outside sources 
of water and avoiding expensive alternatives like desalination of seawater.  Because 
environmental and political factors may make increasing water imports impossible at any 
price, better utilization of local rainfall through the use of the groundwater reservoirs may 
be necessary for future growth. 

Improvement of groundwater supplies within Southern California would save 
money now spent on imported water, and would save the concomitant external costs of 
the environmental impact on source areas.  It would also reduce political friction with 
source areas.  Ultimately, it may be the only economically and politically feasible method 
by which the water supply in Southern California can be increased, and as such, it may be 
the key to continued development in the area.   

Flood Control 

As the fraction of the Los Angeles Region occupied by impermeable surface has 
increased, the amount of water runoff has also increased, putting an ever-growing load on 
the flood control system.  A recent project improved flood control for the lower Los 
Angeles River by increasing the height of the dikes on the channels, at a cost of about 
$200 million.  Future increases in channel capacity would be even more expensive—not 
only will the walls have to be made higher, several bridges will have to be raised.  
Increased infiltration will reduce runoff, reducing the maintenance costs on the system 
and eliminating the need for further capacity increases.   

The possible magnitude of the impact can be judged by considering the case of 
the San Gabriel Valley.  Runoff from the valley is mostly captured in spreading basins in 
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the Whittier Narrows area and used for groundwater recharge.  This makes the runoff 
coefficient for the valley overall 5%.  In the urbanized areas of Los Angeles, the value is 
about 40%.  Thus if the urbanized area were as well controlled as the San Gabriel Valley, 
runoff could decrease by a factor of eight.  Flood risks would essentially disappear. 

Increased Parkland and Wildlife Habitat 

The regional alternatives for stormwater quality control include the development 
of parks and wetlands.  The parks would serve as detention basins and infiltration 
facilities, but would be used for that purpose only during rainy periods, which comprise 
about 32 days per year in Southern California.  During the rest of the year, these areas 
could serve the typical purposes for which parks are built, acting as recreational sites, 
playgrounds, soccer and baseball fields, and wildlife habitat.  Because people are less 
likely to engage in these activities during rainstorms in any case, the conflict between the 
uses will be small.  The Los Angeles area is notably short of public parks in comparison 
to other major cities, particularly in its poorer neighborhoods (Wolch et al., 2002).  
Because it is likely that residents will demand more park space in the future, the 
development of areas for dual use is particularly valuable.  Ideally, the cost of 
development could be borne by both agencies intent on improving stormwater quality 
and by those responsible for parks and recreation.  The planned redevelopment of the 
Corn Fields site in Los Angeles, for example, might provide a detention basin as well as 
the new park that is being planned. 

Wetlands must be kept wet all year, but can withstand flooding during the rainy 
season.  Thus reestablishment of these habitats, which have been largely lost in the Los 
Angeles Region, could simultaneously serve the purposes of wildlife restoration, flood 
control, and stormwater quality control.  In many cases, it will be possible to develop 
wetlands within existing channels, reducing the need for additional land purchases. 

Some of the parks and wetlands could be created as a part of river greening 
projects, and so would also serve the purposes of reestablishing esthetically appealing 
naturalistic rivers. 

Improved Property Values from Trash Control 

Often one of the most powerful visual cues that gives a visitor the perception of a 
“bad” neighborhood is the presence of trash on the streets. One approach to reducing 
pollutant discharge to storm drains will be improved enforcement of litter laws and 
additional street cleaning.  These will have the secondary benefit of improving the 
appearance and livability of streets throughout the area.  The “broken windows” 
campaigns of many police departments—indicating that improving the appearance of 
neighborhoods reduces crime—suggests that apparently cosmetic changes can have 
substantial benefits for neighborhoods.  Certainly property values in a neighborhood with 
clean streets will be higher than they would if the streets are routinely littered with trash.   

Reduction in Harbor Sedimentation 

Sediments carried by runoff are moved because the water moves rapidly, and 
because small particles remain suspended in the low-salt-content chemical environment 
of fresh water.  When runoff enters bays and harbors, however, the velocity of the water 
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is slowed, allowing the particles to settle to the bottom.  The higher salt content of marine 
waters promotes flocculation of the small particles, so that most of them will also settle to 
the bottom.  The deposited sediment fills channels, blocking the passage of ships and 
recreational boats, and filling areas set aside for preservation of aquatic ecosystems.  
Ultimately, harbor dredging is required, and frequently the collected sediment has been 
contaminated, so that it requires special handling.   Dredging associated with storm 
drains in Los Angeles Harbor, for example, costs between $1 million and $3 million per 
year.  Sedimentation in Upper Newport Bay is considered a significant threat to its 
function as a wildlife refuge.  Stormwater quality control measures would avoid 
sediments discharges or remove it from the runoff, ameliorating these problems for 
downstream communities. 

Improved Public Health 

A significant portion of exposure to particulate air pollutants arises when small 
particles are resuspended from roadways by traffic and wind. Tire dust, settled air 
pollutant particles, pet feces, particles with adsorbed trace metals and trash are pounded 
into fine powder and lifted into the air.  Such resuspension includes an ultrafine particle 
fraction, which is most dangerous to human health.  More frequent street cleaning, 
particularly using vacuum bag type cleaners, would reduce public exposure to fine 
materials carrying trace metals, hydrocarbons, and microorganisms.  Some public health 
improvement is likely, but its magnitude cannot be estimated. 
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REGIONAL PROGRAMS DESIGNED FOR 

STORMWATER QUALITY CONTROL 

While there has been a substantial amount of work on individual facilities for 
runoff quality control, such as detention ponds and grassy swales, there have been only a 
few studies that have tried to determine the regional cost and effectiveness for a system 
of these “green solutions”.  It is important to ask whether it is possible to create an 
overall program within realistic constraints of land availability and costs that will bring 
the watershed into compliance with regulations.   

We have sought descriptions of example projects that include overall costs and 
the area of land that drains to the facility, so that cost per square mile of area served can 
be calculated.  In a few cases, these are area-wide systems that are the best evidence that 
an overall solution is possible.  In others, they are single installations, for which we make 
the assumption that duplication is possible—ten facilities like the one described could be 
built to serve ten times the area.  Because economies of scale are important in 
determining facility design and even regulatory policy, we have taken special interest in 
some sources that describe how the size of the drainage area (and the necessary BMP 
treatment facility) affects cost per square mile.  Finally, we have included examples that 
have actually been built and tested, and others that have only been designed.  While data 
for the latter may be less reliable, most systems perform as designed, and these designed-
but-not-built systems provide some of the most useful results. 

The chosen examples are described briefly below, and listed in Table 2.  Results 
useful for determining the relationship between facility size and cost per square mile are 
plotted in Figures 2 and 3. 

Area-Wide Systems 

Sun Valley 

The Sun Valley project was funded by Los Angeles County to develop an 
alternative approach for flood control and runoff quality management for the Sun Valley 
district.  This is an urbanized area with considerable industrial development that currently 
does not have storm drains.  It is consequently frequently plagued with flooding.  The 
project was undertaken to determine whether there was an approach to flood control 
other than simply building storm drains.   

Four alternative plans were produced, designed to maximize infiltration, to 
maximize water conservation and wildlife habitat, to maximize stormwater reuse by 
industry, and emphasizing conveyence to traditional storm drains.  Notably, an 
alternative that maximized the use of onsite BMPs was rejected as too expensive.  The 
components of the plans included industrial reuse, infiltration basins in parks, tree 
planting and mulching, infiltration in parking lots, and infiltration in vaults beneath the 
streets.

Because the emphasis of this project was flood control rather than water quality 
control, the hydraulic control objectives were quite stringent: the system was designed to 
collect and infiltrate all of the water produced by a 50-year, 96 hour storm.  This means 
that the runoff from the area, if the project is built, will be reduced to near zero.  Thus, 
this project, which includes flood control and water quality control, constitutes an “upper 
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bound” estimate on the costs for water quality control.  Achieving such complete 
collection and infiltration would certainly substantially exceed water quality goals, and 
costs for a stormwater quality control system in an area with storm drains already in 
place would certainly be lower.

San Diego Creek 

A project supported by the Irvine Ranch Water District and Orange County and 
performed by Geosyntec Consultants has developed a plan for natural treatment 
systems—wetlands and stormwater detention ponds—for the San Diego Creek 
watershed.  This watershed occupies 120 square miles of developed land that drains into 
Newport Bay.  Newport Bay has been designated as impaired, requiring that stormwater 
discharges be cleaned up. 

Geosyntec proposed a plan consisting of 44 facilities, including ponds and 
wetlands constructed within existing drainage channels or built outside.  These are 
typically facilities with both deeper open water and shallow water supporting emergent 
vegetation (such as cattails).

Water quality improvements expected from the system are described in the report 
(Strecker et al., 2002): “The NTS Plan is estimated to achieve total nitrogen (TN) TMDL 
for base flows and reduce in-stream TN concentration below current standards at most 
locations.  Total phosphorous TMDL targets would be met in all but the wettest years.  
The fecal coliform TMDL would be met during the dry season, but not all wet season 
base flow conditions, and not under storm conditions.  The NTS Plan is not designed to 
meet the sediment TMDL, but would capture, on average, about 1,9000 tons/yr 
(1,724,000 kg/yr) of sediment from urban areas.  The wetlands are estimated to remove 
11% of the total copper and lead, and 18% of the total zinc in storm runoff.  The NTS 
provides a cost-effective alternative to routing dry-weather flows to the sanitary 
treatment system.” 

While final budget numbers were not provided, it was anticipated that the first 13 
treatment sites would be constructed for $12 million, and that the overall cost would be 
substantially less that the $60 million anticipated for low-flow sanitary treatment.  This 
value is listed as the upper bound of cost in Table 2.  For comparison of cost vs. unit 
drainage area size, it was presumed that the average area served by each of the 44 
facilities was 120 mi2/44 = 2.7 mi2.

Constructed wetlands will collect any trash that enters the storm drain, and should 
be effective at reducing concentrations of coliform organisms, hydrocarbons, particles, 
and the suite of pollutants associated with particles.  They may constitute a complete 
control system if they are combined with vigorous source control for metals and 
pesticides and storm drain screens to minimize the trash loading. 

Murray City, Utah, Golf Course and Wetlands 

Officials in Murray City recognized an opportunity when the interstate highway I-
215 was being built.  They agreed to take soil from the excavation and runoff water from 
the freeway to make a golf course.  The links, with an associated string of settling ponds, 
accept and treat all of the drain water from the eastbound lanes of 4.5 miles of the 
freeway (NRDC, 1999; Hill, 2003).  The golf course has been a commercial success, and 
now produces $900,000 in revenue against $450,000 in operating and maintenance costs 
each year.  The city has created other treatment wetlands for essentially all of the runoff 
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from the City and from the westbound lanes of the freeway.  The total cost of these 
wetlands has been less than $1,000,000.  Overall, if the golf course infiltration system 
and the other wetlands are considered as a single stormwater control system, it pays for 
itself.  Because this is an unusual circumstance, for calculation we ignored the income 
from the golf course, and presume the wetlands cost $1,000,000 and serve the area of 
Murray City, which is 9.5 mi2.

Fresno Metropolitan Flood Control District 

The Fresno Metropolitan Flood Control District serves the area including and 
surrounding the city of Fresno.  It operates 130 infiltration basins that drain a region of 
about 120 square miles devoted to agriculture, residential areas, and urban landscape 
(NRDC, 1999; Pomaville, 2003).  Some of the basins are turfed and serve as parks, while 
others are bare and serve seasonal infiltration needs.  The basins succeed in infiltrating 
80% to 90% of the stormwater in their drainage areas, and only 2% enters a receiving 
water without receiving some degree of treatment.  To protect groundwater, the District 
also instituted a program of industrial inspections.  While monitoring is still done to 
check for pollution of the San Joaquin River, the District anticipates no additional 
infrastructure will be necessary to meet water quality control regulations.  For 
calculations, the unit area for each basin was assumed to be 1 mi2.

Individual Systems 

Long Lake Retrofit, Littleton, Massachusetts 

Geosyntec Consultants also designed a low-impact-development program for 
Littleton, Massachusetts (Roy et al., 2003).  The 1.5-square-mile watershed that contains 
the town drains into Long Lake, which has been subject to eutrophication and other water 
quality problems associated with urban runoff.  The storm drain system collects water at 
200 catch basins and releases it to the lake through 18 outfalls.  The plan for mitigation of 
the problem includes a treatment wetland, grass and vegetated swales, bioretention cells 
(swales with underdrains), rain gardens, rain barrels, and an outreach program to promote 
source control for fertilizers.   

The total budget for the project is estimated at $630,000, or $420,000 per square 
mile. 

Tule Pond, Alameda, California 

The Tule Ponds project is a group of three treatment wetlands that was 
constructed using information developed in the Demonstration Urban Storm Water 
Treatment Marsh in the early 1980s.  It receives urban runoff, passing it through the three 
ponds in series and discharging it to an existing natural pond.  It serves a drainage area of 
0.8 square miles and cost $360,000, for a cost of $450,000 per square mile.   

Treasure lsland, San Francisco Bay 

Treasure Island is an artificial island of 403 acres in San Francisco Bay that was 
used for many years as a Navy base.  It has recently been converted to residential use.  A 
treatment wetland is planned as the means for stormwater quality control.  It is 
anticipated that wetland construction will cost $800,000 to $ 1,100,000 (Bachand, 2003), 
or $1.2 million to $1.7 million per square mile.  However, the island is a tourist 
destination, and it has been estimated that the increase in visitor spending associated with 
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the wetland could be $4 million to $11 million (Fine, 2003).  It was also estimated that 
the overall value of the project could be twice these values. 

Herrerra Study of Stormwater Regulations Costs 

As a part of the effort to determine the costs of complying with stormwater 
regulations in Western Washington, Herrerra Environmental Consultants (2001) prepared 
designs for typical projects needed to contain and treat stormwater on site in small 
projects of new construction.  In both cases, the systems were planned for a 1.7-inch 
rainfall.  The first hypothetical project was a ten-acre residential development with 40 
individual home sites.  It was presumed that runoff from the homes would be collected in 
a detention pond.  Construction of the permanent facilities was determined to cost 
$240,000 to $230,000, depending on the quality of soils.  This is about $15 million per 
square mile. 

The second hypothetical site was a restaurant built on a one-acre site, with the 
area not occupied by the building used as a parking lot.  Runoff was to be collected in 
subsurface infiltration vaults.  Costs were determined to be $280,000 or $570,000, 
depending on the permeability of the soil, or $175 million to $356 million.   

Dover Mall, Delaware 

The Dover Mall has 30 acres of parking lot or otherwise impermeable surface. 
Runoff drains to a wetland that is sized to retain a 1-inch rainfall (NRDC, 1999).  It 
includes a forebay that allows containment of exceptional spills.  The total project cost 
was $171,000 (although much of this was defrayed by in-kind donations).  The wetland is 
considered a considerable esthetic resource.  The cost was $3.5 million per square mile. 

Oakland Park Industrial Area, Florida 

A BMP treatment system was developed for five acres of Oakland Park that 
included auto repair shops, paint shops and plating facilities.  A short treatment train was 
developed, including a trash removal basin and absorbent media.  The system cost 
$261,000, and was successful in removing 71% to 95% of oil and grease, along with all 
trash and most sediment.  Costs were $33 million per square mile of drainage. 

Clear Lake Packed Bed Wetland Filter System 

Clear Lake, in Orlando, Florida, receives runoff water from 121 acres of nearby 
urban land and water quality in the lake has deteriorated significantly as a result of 
pollution.  Packed beds, consisting of 10 filter beds composed of crushed concrete or 
granite media with growing aquatic plants, allow removal of sediments and nutrients.  An 
initial wet detention pond is used to contain the first flush.  The system cost $917,646.  In 
calculations, the system was considered a single installation treating 121 acres of 
drainage.  Costs were $4.6 million per square mile. 

Sand Filters in Alexandria, Virginia 

Two sand filters were built to treat runoff from an airport parking lot near 
National Airport in Alexandria, Virginia.  The area drained was 1.95 acres, and the filters 
cost $40,000.  While some initial problems with anaerobic conditions were encountered, 
the filters eventually achieved good treatment.  The cost, calculated from the data 
reported by FHWA (2003), was $12.9 million per square mile. 
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Compost Filter Facility, Hillsboro, Oregon 

A compost filter was constructed to decontaminate water upstream of a grassy 
swale.  The treatment train received water from a five-lane highway, draining a total area 
of 74 acres.  The 1200-square-foot filter contained 120 cubic yards of compost and was 
constructed and filled for $13,700.  The cost, not including the swale, was thus $110,000 
per square mile of drainage area.   

Infiltration Trenches 

The Federal Highway Administration (FHWA 2003) has estimated the costs for 

constructing infiltration trenches as CA = 1317 × V(0.63) where C is the cost in dollars and 
V is the volume in cubic meters.  Calculations for this report are made assuming the need 

to provide detention for a ¾-inch storm.  For one square mile (2.6 × 106 m2), a ¾-in 

rainstorm will produce 5×104 m3 of water.  The cost per square mile is equal to the cost 

for each trench divided by the drainage area it serves, or Cmi2 = CA/A = (1/A) × 1317 ×
V(0.63) = 1.2 × 106 × A(-0.37).  The total cost for these systems thus declines as each system 
becomes larger—there are economies of scale.  Costs for land are not included, but it is 
likely that trenches could be installed in land also used for other purposes.  In some cases 
it might be necessary to collect more than ¾ inch of rain.  On the other hand, the 
calculation assumes that no infiltration occurs in the trench during the storm.  Also, this 
presumes that the runoff coefficient for the area served is 1.0—thus the typical systems 
described could treat a ¾-inch storm on totally impervious area or a 1.5-inch storm on an 
area with a runoff coefficient of 0.5, which is a commonly observed value.  Thus the total 
seems a reasonable approximation.  

Infiltration Basins 

The Federal Highway Administration (FHWA 2003) has estimated costs for 
construction of open infiltration basins (dry basins) as C = (V/0.02832)(0.69), where C is 
the cost in dollars and V is the volume in cubic meters.  As for the infiltration trenches, it 
is assumed the basins will be designed to treat a ¾-inch storm in an impervious drainage.  

Thus the cost per square mile is Cmi2 = CA/A = (1/A) × (V/0.02832)(0.69) = 204,000 × A(-

0.31).  Costs for land are not included, and would be substantial.  However, the basins 
could be used for other purposes for much of the year.  Again, the systems assumed could 
treat a 1.5-inch storm in a drainage area with a runoff coefficient of 0.5.   

Bioretention Areas 

Stormwater can be collected in areas filled with highly permeable soils and 
planted with trees and other vegetation.  Water that infiltrates is filtered by contact with 
the soils and may continue to move downward to replenish the groundwater.   Much of it 
will also be taken up by the vegetation and returned to the atmosphere through 
evapotranspiration.  The FHWA (2003) cost estimate for these bioretention areas is 
$10,000 per impervious acre, or $6.2 million per square mile of impervious watershed.  
Bioretention areas can readily serve multiple purposes as wildlife habitat and parks.  

Detention and Retention Wetlands 

The Federal Highway Commission Report (FHWA, 2003) has provided a general 
formula describing the cost of detention ponds as a function of size.  Costs were 

estimated as CA = 168×V(0.699), where CA is the cost in dollars and V is the volume of the 

pond in cubic meters.  The cost per square mile is Cmi2 = CA/A = (1/A) × 168 × V(0.699) = 

RB-AR44588



Appendix H  Task B

 50

324,000 × A(-0.301).  Land costs are not included, but these areas can serve other purposes 
during the larger part of the year when the weather is dry—they can be parks, wildlife 
areas, and playing fields. 

Detention Vaults 

In highly urbanized areas, water can be detained in underground vaults, which 
may be made of concrete or of corrugated steel pipe.  Such systems primarily store water 
to avoid flooding or excessive hydraulic load on downstream systems, but some 
sedimentation may occur.  This provides marginal treatment, but also requires that the 
vaults be cleaned out on a regular basis.  The FHWA estimate for costs of such systems is 

C = 38.1×(V/0.02832)(0.6816).  Cost per square mile of drainage area is Cmi2 = (1/A) ×
38.1 × (V/0.02832)(0.6816) = 690,000 × A(-0.3184).

Underground Sand Filters 

Sand filters are quite effective at removing particulates from urban stormwater, 
and are commonly employed upstream of other systems in order to protect them from 
excessive sedimentation.  They can be installed underground in densely urban areas, but 
are correspondingly expensive.  The FHWA estimate for such systems is $10,000 to 
$14,000 per impervious acre served, or $8.7 million per square mile.  Here we have 
chosen the upper estimate because costs are likely to be high in the Los Angeles area.   

Surface Sand Filters 

Sand filters may also be constructed at the surface, which reduces their cost.  
However, they occupy a relative large amount of land area, and cannot contribute to a 
secondary use.  There are strong economies of scale.  For facilities serving more than 5 
impervious acres, the FHWA estimate of cost is $3,400 per acre or $2.1 million per 
square mile. 

Dry Swales and Filter Strips 

A vegetated dry swale is an area of land shaped so that stormwater flows through 
it in a broad, relative flat stream.  Flow through the grass removes sediments from the 
water. At the same time, significant amounts of infiltration may occur.  It may be 
necessary to prepare the soils to maximize infiltration before the grass is planted.  Swales 
can be used for other purposes during the periods when it is not raining.  The FHWA 
estimate of construction costs for swales is $1500 per impervious acre, or $930,000 per 
square mile. 

Filter strips are similar installations, in which the water flows as a flat sheet.  The 
FHWA estimate of constructions costs for filter strips is $2000 per acre or $1,240,000 per 
square mile. 

Results from the ASCE-EPA BMP Database 

A cooperative effort of the American Society of Civil Engineers and the U.S. 
Environmental Protection Agency has compiled data on the success of best management 
practices.  Data were carefully vetted, put as much as possible in common format, and 
arranged so that they could be searched according to several parameters.  Several 
searches of the database were done to gather data for this study. 

 A search for dry detention basins, serving watersheds of 0-100,000 acres, with 0-
30 in annual rainfall, produced 17 responses, of which only four included cost data.  All 
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of the four were associated with freeways and served small watersheds of 1-14 acres.  
This may be the reason why costs were exceptionally high. 

A search for wetlands, serving watersheds of 0-100,000 acres, with 0-30 in annual 
rainfall, produced 10 responses, only one of which included cost data.  Costs for this 
facility were exceptionally low.  It was described as a “natural” wetland, perhaps 
implying that much of the system was already in place before construction was done. 

A search for wetlands, draining 0-100,000 acres, with 0-30 in annual rainfall, 
produced 9 responses, including 6 with cost data.  These also served very small 
watersheds, and costs per square mile were very high. 

A search for hydrodynamic devices serving 0-100,000 acres, in areas of 0-30 in 
annual rainfall, produced 12 responses, including 8 with cost data.  Costs ranged from 
$344,000 per square mile to $86 million per square mile, showing very strong economies 
of scale. 

A search for grassy swales serving 0-100,000 acres, in areas of 0-30 in rainfall, 
produced 26 responses, including 7 with cost data.  The cost per square mile ranged from 
$12 million to $341 million, and showed strong economies of scale.  This was a 
surprising result—grassy swales are very simple and cheaply constructed systems—but it 
reflects the fact that each installation serves only very small areas. 
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ESTIMATES OF COSTS AND RECOMMENDED APPROACH 

Ultimately, stormwater pollution is a symptom of two anthropogenic changes: we 
are releasing pollutants into our local environment, and we have disrupted the hydrologic 
cycle of the Los Angeles Region by covering the soil with impervious surfaces.  These 
changes have other symptoms as well.  Local pollution impairs health, damages the 
esthetic quality of life, and reduces property values.  Reducing infiltration increases 
runoff rates and the risk of flooding, and at the same time, reduces recharge of 
groundwater resources.  Finally, impervious surfaces cannot support vegetation, and we 
suffer the loss of natural habitat, recreational areas, and aesthetic value of green space.

Cost Estimates 

The solution proposed in the report by Gordon et al. (2002)—advanced treatment 
plants to clean up stormwater after it has entered the storm drains—constitutes treatment 
of a single symptom without correction of the fundamental problem.  It is expensive, and 
has little benefit beyond the single objective of protecting receiving waters.  A more 
fundamental approach—eliminating pollutant releases and restoring the hydrologic 
cycle—is cheaper.  Further, because it will mitigate all of the effects of pollution and 
hydrologic disruption, it will have benefits whose value exceeds the costs.

While a rudimentary cost-benefit analysis is attempted here, the limitations of 
such an approach should be kept in mind.  Many costs and benefits are difficult to 
evaluate—the psychological benefit to citizens who live on a clean street rather than a 
trashy one, for example, or the long term effects on local business of a general perception 
of regulatory burdens.  In past cost-benefit analyses, it has been common that costs and 
benefits that are difficult to measure have been assumed to be zero, certainly producing 
misleading results.  It remains true that two good-faith investigators can produce quite 
different cost-benefit results, especially for a complex problem like stormwater quality 
control.  Assumptions may depend greatly on the value system of the investigators.  A 
recent cost-benefit study was criticized, for example, because it put a lower value on the 
lives of elderly persons.  This is reasonable in the sense that the death of and older person 
represents fewer years of life lost, and less loss of earnings, and it is a common 
presumption in cost-benefit studies.  However, there was outrage among those who felt 
that this approach was offensive to the elderly and the general principle that we all have 
equal rights.

In this particular study, because the costs and expenditures are of many different 
kinds, it was necessary to use a variety of estimation methods.  The results are 
necessarily approximate, and comparisons among them must be viewed with caution.  To 
use technical terms, contingent valuation studies are included with benefits transfer 
estimates, and results from various investigators are combined.  We anticipate that these 
steps may be criticized, but we hope that we can provide a framework approach that can 
be improved and refined as further research is done. 

Finally, cost-benefit analysis frequently ignores the issues that arise because the 
costs and benefits are not borne by the same parties.  One might suggest that pollution 
should not be cleaned up if the cost of doing so exceeds the benefits of relief from the 
pollution.  But it is commonly the case that the polluter who is saving money is not the 

RB-AR44591



Appendix H  Task B

 53

same person who is suffering from the effects of the pollution.  Does your neighbor have 
the right to throw his trash in your yard if he can show that it saves him more money than 
it costs you?  The principle of “polluter pays” has a satisfying moral aspect and it also 
puts the incentives right—the parties with the ability to reduce pollution are given the 
motivation to find a way to do so.   

For these reasons, and because in this short study the numbers are particularly 
only estimates, we present our cost benefit analysis with the caution that more precise 
and detailed assessments are desperately needed.   

Cost estimates have been prepared by examining case studies.  Reports were 
chosen where information was available for both the total cost of the system described 
and the land area served, or the initial stormwater retention volume, in order to calculate 
the cost of stormwater management per square mile of watershed.  Several assumptions 
and caveats must be observed: 

1. In the cost-per-square-mile calculations, no attempt was made to adjust costs 
on the basis of the amount of rainfall in the watershed.  Sufficient data were 
generally not available for this purpose.  In most cases, data came from areas 
where annual rainfalls are greater than in Los Angeles, and this may cause the 
cost estimates to be high. 

2. In the cost-per-square mile calculation, the cost data were not available in a 
uniform format.  It was not possible to calculate an accurate “present worth” 
including operations and maintenance costs for each case.  In some cases 
operations and maintenance data were included, while in others they were not.  
In most cases operations and maintenance costs are low in comparison to 
installation costs, and they would be further reduced by discounting to present 
worth.  Never the less, this may cause the cost estimates to be low. 

3. Installation costs may vary depending on the slope of the land, the nature of 
the soils, depth to water table, local labor costs, and a wide variety of other 
factors that change with locality.  No attempt was made to adjust the costs for 
these factors, and this may make the estimates high or low. 

4. It is presumed that the systems described will be sufficient, in conjunction 
with source control efforts, to comply with water quality regulations.  There 
was no case reported in which the quality control efforts were described as 
failing, or for which regulators asked for additional measures after the systems 
were complete.  However, few data were shown for after-construction water 
quality, and most of the systems have not been in place for enough time to 
allow long-term assessment.  The degree of success for source control efforts, 
while likely to be substantial, cannot be guaranteed. 

5. Several of the projects described have been designed, but not implemented.  It 
is assumed that they will perform as designed.  In the case of the Federal 
Highway Administration formulas, these are regression results rather than 
individual case results. 

6. It is likely that implementation in the Los Angeles area would involve projects 
that are larger than most of those listed.  There likely will be economies of 
scale.  This may cause the cost estimates to be high. 
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Summary of Case Study Project Costs 

”I or D” refer to Implemented or Designed 

Project I 
or
D

Description Unit 
Size,

square
miles 

Cost,
$M

Cost,
$M per 
square
mile 

Infiltration Systems 

Fresno Metropolitan 
Flood Control 
District Regional 
Infiltration Basins 
(NRDC, 1999; 
Dave Pomaville, 
2003)

I 130 turfed or unturfed 
infiltration basins serving 
residential areas.  Treats or 
infiltrates 98% of runoff over 
area of 120 square miles 

1  2.5 to 
3.7

Study of 
Stormwater 
Regulations Cost 
(Herrerra
Environmental 
Consultants, 2001) 

D Hypothetical calculation of 
costs for new residential 
development 

0.016 .24 15

Study of 
Stormwater 
Regulations Cost 
(Herrerra
Environmental 
Consultants, 2001) 

D Hypothetical calculation of 
costs for new commercial 
development 

0.0016 0.28 
to

0.57

175 to 
356

Wetlands     

Tule Pond, 
Alameda (Wetzig, 
1999)

I Stormwater treatment pond 
for urban runoff 

0.8 0.36 0.45

Treasure Island, San 
Francisco Bay 
(NRDC, 1999: 
Galvanis, 2003) 

D Wetland treatment system for 
local runoff 

0.65  0.8 to 
1.1

1.2 to 
1.7

Long Lake Retrofit, 
Littleton, Mass. 
(Roy et al., 2003) 

I Swales, constructed wetlands, 
bioretention cells, outreach 

1.5 0.63 0.42

San Diego Creek 
Natural Treatment 
System Master Plan 
(Strecker et al., 
2003)

D Network of open-water ponds 
and wetlands in Newport Bay 
drainage, 120 square mile area

2.7 <60 <0.5

Murray City, Utah 
(NRDC 1999: Hill, 

I Golf course and wetlands treat 
runoff from 4.5 miles of I-215 

9.5 1.0 0.11
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2003) and the city 

Dover Mall, 
Delaware, (NRDC 
1999)

I Wetland installed on mall 
grounds drains 30 acres of 
100% impervious cover 

0.048 0.17 3.5

Sun Valley Project, 
Los Angeles County 

D Combination of various 
measures for flood and quality 
control in L.A. Basin 

4.4 172 
to

297

39 to 
68

BMP Treatment Processes 

Oakland Park, Fla, 
industrial area 
(NRDC 1999) 

I Oil, grease, sediment, and 
trash removal by 
sedimentation and absorbance 

0.008  0.261 33

Clear Lake Packed 
Bed Wetland Filter 
System (NRDC 
1999: FHWA, 
2003)

I Oil, grease, nutrients, trace 
metal removal for water 
entering Clear lake 

0.2 0.92 4.6

Compost Filter 
Facility, Hillsboro, 
Or. (FHWA, 2003) 

I Oil, grease, removal and 
filtration for highway runoff 

0.12 0.12 0.11

Alexandria, Va, 
airport parking lot 

I Sand filters installed along the 
borders of a 1.95-acre parking 
lot

0.003 0.04 12.9

Bioretention Areas, 
FHWA cost 
estimate 

D Areas of highly permeable 
soil planted with trees and 
other vegetation 

6.2

Underground Sand 
Filters

D Porous medium filters placed 
in underground vaults, 
appropriate for highly urban 
areas

8.7

Dry Swales D Broad, shallow vegetated 
drainways covered with 
vegetation, usually grass 

0.93

Surface Sand Filters D Porous medium filters 
installed at the surface 

2.1

Filter Strips D Flat vegetated drainways 
covered with vegetation, 
usually grass 

1.2

Port of Seattle 
container area 
cleanup

I High quality street sweeping 
with sediment trap catch 
basins

3.1

Cost:Area Formulas from FHWA 

Infiltration trenches, 
FHWA cost 
estimate 

D Gravel-filled trenches.  
Infiltration eliminates runoff 
discharge.

Cmi2 = CA/A

= (1/A)×1317×V(0.63)

= 1.2×106×A(-0.37)
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Infiltration basins, 
FHWA cost 
estimate 

D Open basins, dry at most 
times, store and infiltrate 
runoff.  Infiltration eliminates 
runoff discharge. 

Cmi2 = CA/A

= (1/A)×(V/0.02832)(0.69)

= 204,000×A(-0.31)

Detention and 
retention wetlands, 
FHWA cost 
estimate 

D Wetlands used for treating 
stormwater, with storage 
capacity available 

Cmi2 = CA/A

= (1/A)×168×V(0.699) 

= 324,000×A(-0.301)

Detention vaults, 
FHWA cost 
estimate 

D Underground reservoirs for 
storage of runoff to reduce 
peak flows 

Cmi2 =
(1/A)

×38.1×(V/0.02832)(0.6816) 

= 690,000×A(-0.3184)

Results from ASCE-EPA BMP Database 

     Dry Detention Basins 

I-605/SR-91 EDB I  0.0013 0.077 60

I-5/Manchester
(East)

I
0.0077 0.33 43

I-5 SR 6 I  0.0085 0.14 17

I-75/SR-78 EDB I  0.022 0.82 38

    Wetlands 

Swift Run Wetland I  1.95 0.049 0.025

    Sand Filters 

I-5/SR-78 P&R I  0.0013 0.22 170

Escondido MS I  0.0013 0.45 348

Eastern Eastern 
Regional MS 

I
0.0024 0.34 141

Foothill MS (Sand 
Filter)

I
0.0029 0.48 164

Termination P&R I  0.0045 0.46 102

LaCosta P&R I  0.0045 0.23 49

   Hydrodynamic Devices 

Jensen Precast 
(UVA)-Phase II 

I
0.00045 0.039 86

I-210/Orcas Avenue I  0.0018 0.04 22

Jensen Precast, 
(Sacramento) 

I
0.0032 0.062 19

I-210/Filmore Street I  0.0040 0.05 12

Charlottesville
Stormceptor 

I
0.0040 0.017 4.2

Sunset Park Baffle 
Box

I
0.040 0.023 0.57

Indian River 
Lagoon CDS Unit 

I
0.098 0.055 0.56

Austin Rec Center I  0.15 0.05 0.34
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OSTC

    Grassy Swales 

I-650/SR-91 Swale I  0.00032 0.11 341

Cerrito MS I  0.00065 0.06 93

1-605/DelAmo I  0.0011 0.13 115

I5/I-605 Swale I  0.0011 0.073 64

Monticello High 
School

I
0.0013 0.015 11

SR-78 Melrose Dr I  0.0039 0.13 34

I-5 North of 
Palomar Airport 
Road

I

0.0074 0.14 18

I-650/SR-91 Swale I  0.00032 0.11 341

Economies of Scale 

The costs listed in Table 2 reflect the cost for an individual facility (“Cost, $M” 
and “Cost, $M/mi2”) and associate it with the drainage area served, referred to as the 
“Unit Size”.  The costs per square mile for the individual units can be plotted to 
determine the effects of unit size (Figures 1 and 2).  While there is a great deal of scatter 
in the data, it is clear that there is considerable economy of scale.  Units serving 
drainages of a half square mile are typically 30% more expensive that those serving 1 
square mile.  Those serving drainages of one-tenth square mile are twice as expensive 
and small installations are extremely expensive in dollars per square mile.  The most 
notable example of this is grassy swales: while each unit is relatively inexpensive, their 
small service areas make them very expensive per square mile served. 

For some of the BMPs there are not sufficient data to judge the economies of 
scale, and as described, all of the data must be taken as approximate.  Never the less, it 
seems that there is a good case to suggest that regional systems for handling runoff water 
will be most economical.  This is clearly true of wetlands and infiltration basins, which 
are likely to be the most widely used approaches in the Los Angeles Region as a whole.  
This supports the position that the best solution will be a wetland or an infiltration basin 
also serving as a park, playing filed, or wildlife habitat as the stormwater management 
unit for a neighborhood of a square mile or greater. 
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Figure 1.  Plot of data for which costs per square mile and unit areas are known.   
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Figure 2.  Cost per square mile versus unit size.  Data are the same as those shown 
in Figure 1, but the axes have been magnified to show detail near the origin.  Many data 
points fall outside of the plot. 
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Overall Costs of Stormwater Quality Control 

It remains very difficult to produce an estimate of the total costs for complying 
with regulations in the Los Angeles Region.  While there is substantial information on 
individual units that have been designed or implemented elsewhere, local factors are 
likely to make costs different in the Region.  In most cases, it seems likely that costs in 
the Los Angeles Region will be higher than those reported elsewhere because land and 
labor costs are higher.  Therefore, where a range of values is given, we have chosen the 
higher numbers.   

This difficulty is compounded by the great variability in the data reported.  To 
give just one example, the Federal Highway Administration formula estimates the cost of 
an infiltration basin needed to serve one square mile as $200,000.  At the other extreme, 
the Herrerra Consultants report said that a detention/infiltration system for a residential 
area would cost $15 million per square mile.  In preparing our total estimate, we have 
avoided using data that seem like outliers in comparison to the general run of the data. 

The results compiled suggest two possible scenarios for stormwater quality 
control.  The first approach is to rely on non-structural BMPs, such as programs to reduce 
littering, control pet waste, collect trash, prevent release of pollutants, and clean existing 
drains.  This approach is less expensive because it involves no construction.  However, 
there remains considerable doubt whether it will be sufficient to meet stormwater quality 
goals expressed as TMDLs (Total Maximum Daily Loads).  Control of pollutant release 
will be only partial—we cannot expect that everyone will comply with the rules—and the 
amount of runoff will be reduced only slightly.   

The second scenario presumes implementation of non-structural BMPs (except 
storm drain cleaning) and construction of a network of wetlands and infiltration basins 
sufficient to capture the first three-quarters of an inch of rainfall, which typically carries 
the bulk of the pollutants.  These relatively simple installations are not likely to be 
sufficient without complementary measures to reduce releases of coliforms, trace metals, 
fertilizers and toxic organics.  Wetlands help to remove these, but will not be effective if 
inputs are too high.  Infiltration avoids all pollutant discharge, because it prevents release 
of the water, but it is necessary to protect groundwater quality, so once again, inputs must 
be restricted.  The wetlands and infiltration basins would be designed to have sufficient 
retention capacity to hold the first ¾ inch of rainfall—this “first flush” carries most of the 
pollutants, but pollutant discharges must be sufficiently reduced so that subsequent flows 
can be discharged directly to storm drains.  

In combination with the non-structural BMPs, wetlands and infiltration basins 
(designed as “stormwater parks”) are likely to bring stormwater quality into compliance.  
This system will be more expensive, but it also carries greater secondary benefits: the 
region will gain much-needed greenspace, property values will be improved, and most 
important, it will substantially increase the availability of groundwater.   

It is our recommendation that the responsible municipalities and agencies in the 
region begin at once on assessing stormwater quality on a neighborhood basis and 
implementing the non-structural controls.  As the success of these measures is measured, 
it will become apparent whether the structural BMPs are needed.  It seems certain that 
they will be needed in some areas, but they may not be needed throughout the region.  
Thus our estimate of costs ranges from a minimum budget needed for the non-structural 
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BMPs to a maximum representing the cost of an area-wide system of wetlands and 
infiltration basins.   The following section provides the details of how the cost estimates 
were prepared. 

Non-structural BMPs 

An estimate of costs for non-structural BMPs has been prepared by the American 
Public Works Association (APWA, 1992).  They defined five levels of BMPs that might 
be workable, with the appropriate level depending on the stringency of discharge 
requirements and the success of the individual measures.  Their analysis included ten 
source control measures with cost data, and has been used as the starting point for the 
analysis here.  Our treatment of each measure is described in the following paragraphs. 

No littering ordinance.  Litter laws are in place in the region, but there is a need 
for far more vigorous public education and enforcement.  The APWA study determined 
that each municipality would spend $20,000 to put an enforcement program in place, and 
hire a half time person to manage the program ($30,000 per year).  There are about a 
hundred municipalities in the Los Angeles Region, so this implies a startup cost of 
$200,000 and yearly costs of $3 million.  Some officers will be necessary, but it is 
assumed that their pay will be covered by revenue from fines.  Total costs are estimated 
to be $3 million plus the present worth of $3 million per year at 3%, or $103 million.   

Pet waste ordinance.  APWA predicted that the effort to control pet waste would 
be similar to that for litter, and estimated the same costs.   

Chemical use and storage ordinance.  APWA determined that a program to 
control the use and storage of chemicals would be similar is scope and cost to that for 
litter or pet waste.  The same costs are estimated here.  This would include the cost of 
programs to bring auto dismantlers and other local businesses into compliance. 

Recycling programs.  APWA predicted less trash would be discarded if 
convenient recycling programs were in place.  Because these currently exist in most Los 
Angeles Region cities, and are justified by other concerns, no additional costs are 
estimated for this purpose. 

Public education programs.  Developing public support for stormwater quality 
control and explaining the need for citizen action will be vital to its success.  The APWA 
determined a program costing $275,000 in each municipality would be necessary.  
However, it would be confusing and unnecessarily duplicative to have each of the one 
hundred municipalities in the Los Angeles Region conduct its own program.  We instead 
assume a single program will be funded at the level of $5 million per year, which is 
approximately the current rate of expenditure. It also seems likely that education will not 
be needed indefinitely—to the degree that the message is successful, it will certainly 
become ingrained after perhaps ten years of advertising.  We therefore estimate a total of 
$50 million for public education. 

Vacant lot cleanup programs.  This function will be part of the improved trash 
collection program, so funds are not separately allocated. 

Spill prevention ordinance.  APWA determined a separate program would be 
necessary to reduce the frequency of chemical spills and facilitate their rapid cleanup.  
This function has largely been overtaken by hazardous waste management regulations, 
and so is estimated to require no additional costs here. 
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Program to prevent illicit discharges.  APWA determined that vigorous efforts 
would be needed to find and eliminate illicit discharges to the storm drain system.  We 
agree that this will be necessary to avoid loads of non-biodegradable pollutants, such as 
trace metals, on treatment wetlands and infiltration basins, and to prevent excessive 
loading of organic contaminants and coliforms.  APWA predicted a cost of $4 per acre of 
watershed to start, and $50 per acre per year thereafter in order to deploy and monitor 
sampling devices and to trace down points of discharge.  For the 2,050 square miles in 
which stormwater protection is needed, this amounts to $6.5 million in capital expenses 
and $80 million per year in ongoing costs.  We expect however, that many illicit 
connections will be found at first, and that after these are eliminated, only a small 
program will be needed to detect new illicit connections.  We therefore estimate that the 
ongoing costs will continue for only five years, totaling $407 million. 

Improved cleaning of storm drains.  During dry periods, storm drains collect trash 
from illicit dumping and wind blown litter (we expect no trash will enter through the 
catch basins because screens will be installed).  Sediments also accumulate in the 
channels.  Releases to the rivers and ocean could be reduced by a summer program of 
storm drain cleaning.  The APWA estimates such a program can be put in place for $21 
per acre per year, or about $27 million per year over the area of concern.  The present 
worth of $27 million per year is $900 million (assuming an interest rate of 3%).  No 
storm drain cleaning is expected for the wetlands and infiltration scenarios, on the 
presumption that trash and sediments will be removed from the water before it enters the 
drains.

Trash control.  Trash must be removed from the runoff.  A settlement agreement 
on Trash TMDL between the LA Regional Water Board and the City of Los Angeles 
includes spending of $168 million to reduce trash releases by 50% in five years.  
Cleaning up the region required removing all of the trash from an urban area more than 
twice the size of the city.  Thus the estimate of $600 million seems reasonable.   

Low flow treatment.  One of the best steps, in terms of water quality benefits per 
dollar, is to use excess capacity in the wastewater treatment plants for treatment of low 
flows.  This will keep the rivers and oceans clean for most of the year at little additional 
cost.  The City of Los Angeles estimates the cost of building the necessary diversion 
structures at $14 million  (Kharaghani, 2003).  The urban region is about twice the size of 
the city, so we have estimated a total cost of $28 million.  This does not include operation 
costs.  While there will be modest cost increases associated with the greater flows, the 
biggest costs are associated with the installed treatment capacity, which is already in 
place.

Improved street sweeping.  The APWA report determined that sweeping should 
be improved by increasing its frequency.  Research results developed since the APWA 
report suggest that more frequent sweeping with traditional brush machines produces 
only a modest improvement.  However, changing to vacuum sweepers is effective, and 
can remove up to 50% of particulate pollutants.   

The upgrade of street sweeping in the region will require purchasing new 
vacuum-type sweepers to replace those currently in use.  There are about 400 street 
sweeping machines in use, which must be replaced once every four years, so 100 
machines will be purchased each year.  Vacuum machines cost about $150,000 rather 
than the $75,000 for standard machines.  Thus the additional costs of higher quality 
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sweeping are $75,000 per machine or about $7.5 million per year.  Assuming an interest 
rate of 3%, this has a present worth of about $250 million. 

Costs for on-site BMPs for private firms.  It is anticipated that application of non-
structural BMPS will include requirements that businesses make efforts to reduce 
pollution and runoff from their facilities.  Efforts are likely to be highly variable: an 
accounting firm whose work is all done in offices might need to do no more that redirect 
its roof runoff to landscaping areas.  A manufacturing facility might install sand filters 
and oil-water separators.  Parking lots may be remodeled.  It is difficult to provide an 
estimate for these efforts, but a general approximation for the total can be approached if 
firms are considered by size (Table 3).  Data on the number of firms within chosen size 
ranges, measured by the number of employees, have been compiled for Los Angeles 
County by the California Employment Development Department (2001).  Again, this area 
is not the same as the Los Angeles Region governed by LA Regional Water Board, but 
there is substantial overlap and the demographics are similar. 

Table 3.  Estimate of On-site BMP Costs for Los Angeles

County Firms by Size Class 

Number of 
Employees 

Number of 
Firms 

Average Cost 
per Firm Total Costs 

    
0-4 219,974 10 $2,199,740
5-9 37,125 500 18,562,500
10-19 25,366 1,000 25,366,000
20-49 19,682 2,000 39,364,000
50-99 7,745 5,000 38,725,000
100-249 4,239 10,000 42,390,000
250-499 1,138 25,000 28,450,000
500-999 408 50,000 20,400,000
1000+ 260 100,000 26,000,000
    
Totals 315,937 241,457,240
    
 Average cost per firm $764

Most small firms will not spend any money, so the average cost per firm is 
expected to be very low.  A few might be required to improve trash disposal methods or 
reroute their rooftop drainage.  At the other extreme, the largest companies might 
improve trash disposal and materials handling methods, build infiltration system planters, 
install oil-water separators, institute parking lot and work area sweeping.  Companies that 
install new parking lots or reconstruct old ones may incur significant costs. 

Costs for compliance with the “3/4-inch rule”.  The SUSMP regulations 
promulgated by the LA Regional Water Board require that new developments larger than 
one acre and redevelopment must provide for infiltration or minimal treatment of runoff 
from the first ¾-inch of rainfall from a storm event. It is difficult to determine how much 
this will cost.  Proponents have suggested the costs will be minimal, while opponents 
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have predicted high costs.  Experts contacted during this study were of the general 
opinion that landscaping designed to infiltrate the runoff from a ¾-inch storm would be 
different, but not significantly more expensive, than traditional landscaping.  On the other 
hand, engineers in the discipline believe that most builders are choosing treatment 
systems rather than infiltration.  The stormwater control costs will likely be a small 
fraction of building costs.  Ultimately, we have concluded that there are not sufficient 
data to make a numerical cost estimate.  The costs are therefore described here only as 
“modest”, and further study is recommended.   

Wetlands and Infiltration Basins: Estimate Based on Cost per Square Mile of Watershed 

The land within the Los Angeles Region varies from lightly settled areas, like the 
upper reaches of the Santa Clara River Watershed or the Santa Monica Mountains, 
through neighborhoods of single family homes with yards, to the extremely dense 
development of downtown Los Angeles or the Wilshire District.   There are about 1,375 
square miles of incorporated cities in Los Angeles County.  The region of the LA 
Regional Water Board includes parts of Ventura County, and parts of both counties that 
are not incorporated are never the less populated.  To evaluate the possible alternatives 
for runoff control, we have conceptually divided the 3,100-square-mile region that is 
under the jurisdiction of the Los Angeles Regional Water Quality Control Board into four 
parts 1000 square miles is estimated to be of “low density”, requiring some runoff BMP 
treatment, but having sufficient land for development of treatment wetlands or infiltration 
systems.  1,000 square miles is estimated to be “high density” requiring infiltration 
systems but excluding wetlands.  50 square miles is estimated to be extremely dense 
downtown development, requiring some more sophisticated BMP treatment systems.  
The remainder of the region is considered rural, and we presume the only cost is for 
source control outreach and enforcement.  These definitions and numbers are 
approximate, but there is also flexibility in the applicability of the various technologies. 

For the low density urban areas, we assume some combination of infiltration 
systems and treatment wetlands will be constructed.  The range of reported costs for 
treatment wetlands runs from $110,000 per square mile for Murray City, Utah, to $1.7 
million per square mile for the Treasure Island wetland in San Francisco.  The San Diego 
Creek wetland system seems an excellent example—it is designed for a populated region 
of Orange County that is quite similar to many areas in Los Angeles County.  However, it 
is specifically designed to treat low flows only, and the total cost of the system has not 
been provided (except that it is less than $500,000 per square mile).  The Long Lake 
retrofit also seems like an appropriate example.  It uses a mix of wetland, infiltration and 
biological BMPs in an urban residential area, and has a well-established cost of $420,000 
per square mile.  We have therefore used this value in our total estimate of $420 million 
for the low density areas. 

In areas of high density housing, where yards are small, or in industrial areas with 
large roof and parking areas, runoff coefficients are higher and there is less land 
available.  Here it seems likely that infiltration systems will be necessary.  The best 
example for comparison is the Fresno Metropolitan Flood Control District, which 
installed 130 basins over an area of 120 square miles, with many of the facilities 
dedicated to multiple uses as parks and playing fields.  Cost estimates for the system 
range from $2.5 million to $3.7 million per square mile.  While a similar system built in 
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the Los Angeles Region could take advantage of existing parks, power line rights-of-way, 
parking lots, and other available land, it seems appropriate to use the higher number 
because land here will be more expensive.  Thus we estimate cost in these areas to be 
$3.7 million per square mile for a total of $3.7 billion. 

In extremely dense areas, neither wetlands nor infiltration systems will be 
possible.  Pollutant loads, despite source control efforts, will be considerable in the near 
future.  Underground sand filters, sediment traps, oil and grease adsorbants and other 
more elaborate treatment BMPs will be needed.  The lowest-cost processes are filter 
strips, dry swales and bioretention areas, but these require space that is unlikely to be 
available (the Hillsboro, Oregon compost filter, at $110,000 per square mile is considered 
an outlier).  Even the Alexandria, Virginia airport parking lot solution is unlikely to be 
workable because so much of the parking area is in multi-level structures in downtown 
areas.  This combination of more pollutants and less space suggests that the Oakland 
Park, Florida system for treating industrial runoff is the best case example. Its cost was 
equivalent to $33 million per square mile, for a total of $1.65 billion over the extremely 
dense urban area. 

Together, this approach estimates that the total BMP facilities cost will be about 
$5.7 billion. 

Wetlands and Infiltration Basins: Estimate Based on Needed Retention Capacity 

Investigators working on the Sun Valley Project (Los Angeles County 
Department of Public Works, 2003, Figure 4-3 of page 4-8) have designed several BMPs 
and provided carefully calculated cost estimates.  These are recent figures, reduced to 
present worth, and reflecting the local conditions in the urban Los Angeles Region.  They 
provide costs in terms of dollars per acre-foot of stormwater storage capacity for several 
BMPs.  Three examples have been chosen for consideration here: Stonehurst Park and 
Wentworth Park (which simply lower the park level to two feet below the surrounding 
area so that they serve as infiltration basins, or “stormwater parks”), and storage in 
below-street infiltration vaults.  A system that stores the runoff from a ¾-inch storm will 
comply with SUSMP requirements.  In the low density areas, it is estimated that the 
runoff coefficient is 0.4.  In the high density areas, it is estimated to be 0.6, and in the 
extremely dense areas it is estimated to be 1.0.   

We estimate that the low-density areas can be served at the Stonehurst Park price, 
the high density areas can be served at the Wentworth Park price, and the extremely 
dense areas can be served by street infiltration vaults.  This approach to estimating the 
total cost is completely independent of the first approach, but the final estimate of $4.0 
billion for BMP facilities is reasonably similar.     

Wetlands and Infiltration Basins: Estimation of Total Costs from the APWA Study 

The APWA study produced total estimates for costs for the nation for five 
scenarios for stormwater quality control.  One estimate was for a system of detention 
basins and wetlands, as is being proposed for the structural BMPs described here.  They 
estimated that a national system would cost $91 billion.  For 260 million people in the 
United States, this is about $350 per capita.  For the 10 million people in the Los Angeles 
Region, this produces an estimate of $3.5 billion.  The APWA anticipated maintenance 
costs for detention and retention basins at about 1% of the construction cost per year.
Discounted to present worth, this increases the total cost by 33%, or $1.2 billion.  APWA 
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numbers thus indicate a total cost of $4.7 billion. This estimate is similar to those shown 
for the entries in Table 3 for facilities costs for alternatives B and C.   

Wetlands and Infiltration Basins: An “Upper Bound” Provided by the Sun Valley Study 

The Sun Valley study developed a detailed design for a 4.4 square mile watershed 
that currently has no storm drains.  It was designed to contain the water from a 50-year, 
3-day storm—14.8 inches of rain—using stormwater parks and below-street infiltration 
vaults.  Because this approach will infiltrate essentially all of the rain that runs off from 
the area, and because the design criterion of 14.8 inches greatly exceeds the ¾ inch 
assumed here, it unquestionably constitutes a plan that would overcomply with the 
strictest imaginable stormwater quality control regulations.  Further, because it is a 
complete and detailed design, it is essentially certain that it can be built for the cost 
estimated.  Figures are recent, and reflect the costs of construction in the Southern 
California area. 

The costs determined can therefore serve as an “upper bound” multiple benefit 
expenditure that a municipality could imaginable be required to incur—while there is 
every reason to suppose that the easier goal of stormwater quality control can be done for 
a much lower cost. The low cost alternative described was $171 million for 4.4 square 
miles, or $39 million per square mile.  For the 1050 square miles of the high density and 
extremely dense urban Los Angeles Region, this would result in a cost of $41 billion.  
Wetlands for the low-density areas and trash control for the entire region would add 
about $1 billion more.  Thus we can say with great certainty that no alternative more 
expensive than $42 billion will be needed. 

Overall Benefits of Stormwater Quality Control 

The Esthetic Value of a Clean Ocean 

Much of the value of living near clean streams and a pollution-free ocean is 
difficult to quantify.  People enjoy the view, they like watching wildlife, and they prefer 
vegetation and sand and water to pavement.  Some efforts to place a dollar value on these 
benefits have been made by the EPA (1999) and others (Kramer, 2003; Soderqvist, 2000; 
Whitehead, et al., 2000).   

Soderqvist asked residents in the area of the Stockholm archipelago how much 
they were willing to pay in order to reduce eutrophication of the nearby ocean.  The 
effects of oceanic eutrophication are relatively subtle—less obvious than floating trash or 
debris washed up on the beach.  He determined the willingness to pay to be between $54 
and $90 per person.

Whitehead investigated resident willingness to pay for reduction of eutrophication 
of the Neuse River Basin in North Carolina.  He found 44,000 landowners were willing 
to pay about $76 each for the water quality improvement. 

Kramer surveyed people in the area of the Catawba River in North and South 
Carolina, asking about willingness to pay for improved water.  The average result was 
$139 per taxpayer.

The EPA surveyed people across the U.S., asking about their willingness to pay 
for the various services associated with improvements in fresh water quality.  They found 
people willing to pay $210 per household for improvement of water quality sufficient to 
support boating, $158 for the further improvement sufficient to support fishing, $177 for 
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further improvement sufficient to allow swimming, and $158 for improvement sufficient 
to support natural aquatic life.  Of the total of $703, however, only 67% was ascribed to 
local water quality improvement, while the rest was associated with improvement 
nationwide.  Assuming 2.5 persons per household, this results in an estimate of $188 per 
person for willingness to pay for local freshwater improvements, similar to the estimate 
by Kramer for the Catawba River. 

We have chosen the EPA estimate for freshwater improvements: the higher 
estimate seems reasonable because freshwater resources in the LA basin are generally in 
very poor condition, and because we have ignored the national effect (their results 
indicated that people throughout the nation were willing to pay for improvements 
throughout the nation—we are not counting the willingness of people outside the LA 
Region to pay for improvements here, and that number is not zero).  Adding this to a 
mid-range value of the Soderqvist estimate for improvements in ocean water quality 
produces a result of $260 per person.  This seems a quite reasonable value.  9.5 million 
people live in the Los Angeles Region, so this value indicates a total willingness to pay, 
based solely on the value of living in a region of clean waters, of about $2.5 billion.

Larsen and Kew (2003) have surveyed residents of California to determine their 
total willingness to pay for removing all impairments from bodies of water in the state.  
They determined that the average willingness to pay was $15.46 per month.  Assuming 
2.5 persons per household, this is $6.18 per person per month.  For 9.5 million residents 
in the Los Angeles Region, this is $58.7 million per month, with a present worth of $23 
billion.  This represents the value of removing all impairments—including those caused 
by wastewater pollution, shoreside development, pollution from boats, and others.  Our 
estimate for stormwater pollution alone is about one-tenth of this.  Thus the Larsen and 
Kew results suggest our estimate is reasonable and conservative. 

General support for these numbers was found in a survey done for the Packard 
Foundation performed by Mark Baldassare (Weisse, 2003).  He determined that seven of 
ten Californians are concerned about the decline in coastal resources.  Sixty-nine percent 
said the condition of the coastline is very important to their quality of life, and 75% visit 
the coast at least several times each year. Seventy-two percent favor reducing stormwater 
pollution, even if the cost leads to higher utility bills. 

Ecosystem Services 

A primary purpose of stormwater quality control is protection of nearshore marine 
ecosystems.  These ecosystems provide humanity with a wide variety of services, ranging 
from educational opportunity to fish resources to chemical maintenance of the 
atmosphere.  While the effort to value such ecosystem services is necessarily difficult and 
approximate, some studies have been made.  Costanza, et al. (1997) in an article 
published in the respected journal Nature, assessed the value of coastal ecosystems at $12 
trillion per year worldwide.  The World Resources Institute estimates that there are 1.6 
million kilometers of coastline (measured at a resolution of 1 kilometer).  If we assume 
that stormwater discharges from the Los Angeles Region affect about 100 miles, or 160 
kilometers of coastline, this is 0.01% of the world’s total, suggesting that the value of 
local coastal resources is $1.2 billion per year.  Assuming an interest rate of 3%, this 
income stream has a present worth of $40 billion.  Finally, we can make the general 
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approximation that stormwater pollution reduces the services provided by the local 
coastal ecosystem by 5%.  This suggests that the value of lost services is $2 billion.   

This number is quite approximate.  It must secondly be interpreted thoughtfully 
because it includes services such as nutrient cycling and maintenance of the atmosphere, 
which are of undoubted value to the world, but which do not show up in the daily budgets 
of local citizens or local municipalities.  The services are nevertheless quite real and quite 
valuable, and should be included in the accounting.

Additional Water Supply 

Infiltration of stormwater will add to area groundwater reserves.  These are a 
valuable resource that currently provides a substantial fraction of the Los Angeles Region 
water supply.  Water that is infiltrated from the stormwater quality control system will 
add to local resources, reducing the need for imported water.  We assumed that water will 
be collected from 2050 square miles.  Rainfall ranges from 12 to 16 inches per year in the 
region, and infiltration is from 2 to 8 inches per year.  It is conservative to assume that 
installation of a distributed system of infiltration basins will increase infiltration in this 
area by an average of 3 inches per year, corresponding to collection of four storms of ¾ 
inches (or a larger number of smaller storms).   Thus total infiltration will be 300,000 
acre-feet per year.  Some of this may be unrecoverable, having entered contaminated or 
otherwise unusable aquifers.  However, even this will contribute to reducing the 
problems of seawater intrusion.  We estimate that about 90% or 270,000 acre-feet of the 
infiltrated water will be available.   

Current importation costs are about $450 per acre-foot.  However, current supply 
shortages are forcing serious consideration of desalination as an alternative source 
because political and environmental factors preclude significant increases in importation.  
We predict that continued growth in the Los Angeles Region will require that water be 
obtained from such high-cost sources, so we have used $800 per acre-foot as the value of 
the infiltrated ground water.  Further, even if water is available for $450 per-acre foot, 
this is only the marginal financial cost of import—the true life cycle cost, including 
environmental impacts in source areas, is surely much higher.  270,000 acre-feet of water 
per year at $800 per acre-foot amounts to $216 million per year.  The present worth of 
this income stream is $7.2 billion. 

The appropriate number is highly dependent on assumptions: if conservation 
measures are effective and growth is slow, desalination might not be necessary.  However 
if we include the costs of political friction with source areas, and the environmental 
impact of water transfers on those areas—that is, the full life-cycle cost of imported 
water, even the cost estimate of $800 per acre-foot may be low. 

Flood Control 

The flood control system in Los Angeles County is currently designed to cope 
with runoff from areas with a runoff coefficient on the order of 0.5.  Stormwater quality 
control measures could substantially reduce this number—currently the coefficient for 
the San Gabriel Valley, measured below the spreading grounds at Whittier Narrows, is 
0.05.  Calculations suggest that the recent Army Corps of Engineers project that raised 
the embankments along the lower Los Angeles River have eliminated the 100-year flood 
plain for now, and property owners have correspondingly been relieved of flood 
insurance costs of $20 million or $30 million per year.  However, if development 
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continues to increase the runoff coefficient of the region, progressively more expensive 
projects will be required—it is likely that further protection would require rebuilding 
many bridges.  Alternatively, flood insurance will once again be necessary, and 
uninsured properties will be at risk.  It is perhaps reasonable to presume that infiltration 
systems will avoid the cost of the next embankment project, which could easily costs 
twice as much as the one just completed, or $400 million. 

A second estimate can be developed this way:  The National Flood Insurance 
Program says there are 25,620 policies held in Los Angeles County with an average 
premium of $550, for a total yearly cost of $14 million.  The present worth at 3% is $466 
million.  Presumably, most but not all of this could be avoided with a complete 
stowmwater quality control system.  Thus the estimate of $400 million seems reasonable. 

Property Value Improvements from Greenspace and Water 

Certainly additional parks and other greenspace would add to property values.
Developers frequently add central lakes or greenspace to large developments, 
demonstrating their belief that the value of the land for additional housing is less than its 
value as an amenity.  In a study compiled in 1995, the U.S. EPA said (U.S. EPA, 1995): 

“People have a strong emotional attachment to water, arising from its aesthetic 
qualities--tranquility, coolness, and beauty. As a result, most waterbodies within 
developments can be used as marketing tools to set the tone for entire projects 
(Tourbier and Westmacott, 1992). A recent study conducted by the National 
Association of Home Builders indicates that "whether a beach, pond, or stream, the 
proximity to water raises the value of a home by up to 28 percent." A 1991 
American Housing Survey conducted by the Department of Housing and Urban 
Development and the Department of Commerce also concurs that "when all else is 
equal, the price of a home located within 300 feet from a body of water increases 
by up to 27.8 percent" (NAHB, 1993). Dick Dillingham, President of the National 
Association of Realtors' Residential Sales Council, declares, "Water makes a 
difference . . . there is such a very small supply of properties that can claim a water 
location and it is something you cannot add" (Lehman, 1994).” 

Homes overlooking the new wetlands and greenspace will see the greatest 
increase in property values.  Those farther away will appreciate less.  A study reported by 
Fairfax County, Virginia, (Environmental Coordinating Committee, 2003) interpreted the 
EPA results and concluded that an aesthetically valuable pond raises the value of nearby 
houses by $10,000 each.  In Los Angeles County, the median home is valued at about 
$400,000, so a $10,000 increase is about 2.5%, which seems a reasonable number.  
Demographic data for Los Angeles County (This is not the same as the Los Angeles 
Region governed by the Water Quality Control Board, but there is considerable overlap, 
and the demographics are quite similar) indicate there are 3.27 million homes, of which 
47.9%, or 1.55 million, are owner-occupied.  We expect that about one-third of these, or 
500,000 homes, would benefit from additional greenspace in a complete stormwater 
control system (the others could be too remote, or might already have sufficient 
greenspace).  Increasing the value of each home by $10,000 provides a total benefit of $5 
billion.
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Improved Property Values from Trash Control 

Enforcement of litter laws and improved street cleaning would improve the 
appearance of our neighborhoods.  It is believed that the esthetic improvement would 
have a value to individuals at least equal to the esthetic benefits of a cleaner ocean, so we 
have valued this at $100 per person, for a total of $950 million. 

Cost Savings from Reduced Dredging 

Costs for sediment dredging and disposal in area harbors range from about $10 
per ton, when the sediment is clean and a nearby disposal site is available, to $30 per ton 
when the sediment is contaminated or the disposal site is distant.  Disposal of sediments 
classified as toxic may cost $100 per ton.  Personnel at Los Angeles Harbor estimate that 
about 40% of currently dredged sediment is contaminated, and occasional loads are toxic.  
In general, acceptable disposal sites are becoming harder to find, so distant sites are 
likely to be the rule.  Thus, an estimate for future sediment removal of $30 per ton is 
reasonable.  The Environmental Protection Agency has estimated overall costs and 
effectiveness for sediment control at construction sites, and the results indicate that 
preventing the runoff of a ton of sediment costs from $69 to $86 (Appendix II).  
Therefore, the savings associated with alleviation of harbor sedimentation alone offset 
about a third of the costs of construction site measures.  Savings for Los Angeles Harbor 
will be about $3 million per year.  Regional savings will be about $10 million, with a 
present worth of $330 million. 

To cite another example, it is estimated that the San Joaquin Marsh wetland 
preserve collects 50,000 tons of sediment per year.  Assuming a removal cost of $30 per 
ton, the benefit for Newport Bay, which is just downstream, is $1.5 million per year. 

Cost Savings from Improved Public Health 

Sufficient data do not exist for estimating the value of benefits from reduced 
exposure to air pollutants.  Certainly fine particles are an important part of the causes of 
health impairment, and experts agree that resuspension of road dust is an important 
contributor to fine particle exposure at street level where we live.  They also contribute 
substantially to settlement of dust and dirt on buildings, requiring cleaning expenses.  
However, estimates of the magnitude of this effect are not currently possible. 

Summary of predicted costs and benefits 

Table 3 presents a summary of the estimated costs and benefits.  Three estimates 
are included.  In the first (A), non-structural BMPs are presumed to be the only measures 
employed.  In the second (B), wetlands and infiltration basins are assumed, and the costs 
are estimated on a cost-per-square-mile basis.  The third set of columns (C) again 
describes the wetlands and infiltration basins scenario, but makes cost estimates on a per-
acre-foot-detention basis.  The second and third estimates also presume implementation 
of the non-structural BMPs, except for storm drain cleaning.  

Benefits differ because implementation on non-structural BMPs does not produce 
property increases associated with greenspace, does not significantly increase 
groundwater supply, and does not reduce harbor sedimentation.   

The costs of stormwater quality control are significant.  Non-structural BMPs 
alone will cost $2.6 billion.  Structural systems, including wetlands and infiltration 
basins, will cost between $5.7 billion and $7.4 billion.  However, it should be noted that 
these costs will be borne over a period of many years—probably ten years at least.  More 
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importantly, the benefits of these expenditures considerably exceed their costs.  For the 
non-structural BMPs alone, the benefit-to-cost ratio is 1.9.  For the structural approach 
the estimates are 2.5 and 3.3.  Control of pollution and reestablishment of the hydrologic 
cycle will produce a greener city with higher property values, better esthetics, cleaner 
rivers and a cleaner ocean, and a larger and more stable water supply.  
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Table 2.  Overall Cost Estimate for Stormwater Quality Control in the Los 

Angeles Region 

Sums are rounded to two significant figures 

A.  Non-Structural 

BMPs, modified from 

APWA

B.  Wetlands 

and Infiltration 

Basins,  

watershed area 

basis

C.  Wetlands and 

Infiltration Basins, 

detention volume basis 

Regions and BMPs 

Area,

sq.

miles

Capi-

tal

Cost

$M

O&M

Costs

$M

Total 

$M

Cost / 

square

mile,

$M

Cost

or

Bene-

fit $M 

Acre-

feet

initial 

flow 

Cost

per

acre-

foot

Cost

or

Bene-

fit, $M 

Costs for Non-Structural 

BMPs          

No Littering Ordinance  2.5 3 103  103   103 

Pet Waste Ordinance  2.5 3 103  103   103 

Chemical Use and Storage  2.5 3 103  103   103 

Public Education   5 50  50   50 

Illicit Discharge Program  6.5 80 407  407   407 

Increased Cleaning of Drains   27 900      

Trash Control    608  608   608 

Low Flow Sanitary Treatment    28  28   28 

Improved Street Cleaning 2050   250  250   250 

Private On-site BMPs  241  241  241   241 

New construction rules    

Mod-

est

Mod-

est   

Mod-

est

Total N-S BMPs    2791  1891   1891 

Costs for Structural BMPs          

Rural 1050     0   0 

Low Density, Industrial 

(C=0.4) 1000    0.42 420 15,500 0.053 822 

High Density (C=0.6) 1000    3.70 3,700 23,250 0.098 2,279 

Extremely Dense (C=1.0) 50    33.00 1,650 1,938 0.470 911 

Total Facilities Costs      5,770   4,011 

Total Cost, LA Region    2550  7420   5661 

Benefits          

Flood Control      400   400 

Greenspace, Water Property 

Values      5,000   5,000 

Clean Ocean Esthetics    2500  2,500   2,500 

Clean Streets Esthetics    950  950   950 

Groundwater Replenishment      7,200   7,200 

Improved Beach Tourism    100  100   100 

Preservation of Ocean 

Ecosystems    2000  2,000   2,000 

Reduced Harbor Sedimentation      330   330 

Improved Health, Cleaner 

Buildings, Reduced Exposure 

to Particulates      

Sig-

nifican

t   

Sig-

nifican

t

Total Benefits, LA Region    5600  18,000   18,000 
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Recommendations for Action 

The results developed here indicate that a distributed approach to stormwater 
quality control, employing non-structural BMPS with a system of wetlands and 
infiltration basins will achieve stormwater quality compliance and will be far cheaper 
than advanced treatment plants.  It is recommended that the responsible organizations 
begin immediately with the non-structural measures, analyze their effectiveness, and add 
wetlands and infiltration systems as necessary to achieve the goal of protecting the rivers 
and coastal zones of the Los Angeles Region.  Our results indicate that the benefit-to-cost 
ratio for the non-structural BMPs is about two, and for the larger effort is about 3.  Thus 
both the beginning effort and the full response represent good investments for the people 
of the region. 

Outreach

Municipalities that are finding themselves responsible for stormwater cleanup 
should act immediately to lay the groundwork for comprehensive programs.  Outreach 
programs should be developed to inform the public of the problems and of what they can 
do to help with the solution.  Vigorous efforts to reduce littering, for example, will reduce 
costs in subsequent steps as programs develop.  Current regulations controlling release of 
sediments from construction sites should be enforced and supplemented with contractor 
education efforts.

Data Collection and Planning 

Municipalities should immediately begin the process of determining the extent 
and nature of their individual stormwater quality problems.  Many may find, for example, 
that stormwater from neighborhoods of single-family homes can be discharged to rivers 
or infiltrated with little or no treatment.  Early identification and elimination of problem 
sources might greatly reduce later expenditures on treatment systems—the programs of 
thorough data collection and vigorous enforcement described earlier were notably 
effective at reducing pollutant concentrations in discharges and cost very little.  It will 
certainly be a tragedy if we build expensive treatment systems to solve a problem that 
can be eliminated with a citation. 

Municipalities should also immediately assess their property holdings.  Cities 
frequently own substantial amounts of land, and some of this will be appropriate for 
stormwater control facilities.  Purchasing programs should be developed immediately, so 
that cities can take advantage of opportunities for economical land acquisition as they 
arise.

Administrative Structure 

Adding to the daunting technical and financial problems, the distributed approach 
for stormwater control requires that problems be solved by a holistic effort for each sub-
watershed.   The boundaries of sub-watersheds do not correspond to political boundaries, 
and cities will be forced to cooperate in ways that have never been required before.
Further, controlling local pollution releases and restoring the hydrologic cycle involve 
issues that have traditionally be dealt with by an astonishing variety of agencies.  If we 
imagine controlling the runoff quality of a sub-watershed by installing a park/infiltration 
system with associated wetlands, for example, efforts should include the sanitation 
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districts for the cities overlapping the sub-watershed (because of stormwater quality 
control), the Water Replenishment District (because of groundwater infiltration), the 
County Flood Control District (because the park will contribute to flood control and 
reduce the cost of downstream facilities), parks departments (because a recreational area 
will result), and wildlife agencies (governing the habitat created).  It is reasonable to 
expect, moreover, that each of these agencies will contribute to the funding necessary for 
construction and maintenance.  It is likely that, with appropriate apportionment, such a 
facility will have a favorable cost/benefit ratio for each of the agencies involved.  It is 
certain that gaining the cooperation and contributions of all of these agencies will be 
extremely difficult.  It may be appropriate that legislation be passed at the state level to 
provide a means for bringing these agencies together. 

Funding

While runoff quality can be controlled by methods significantly cheaper than the 
massive construction of advanced treatment plants, the cost remains significant, and 
comes at a time when state and local governments are desperately short of funds.  It is 
reasonable to suggest that funding should come from those who contribute to the 
problem, so that the taxation system mimics a market—assigning costs to the activity that 
generates them.  Hundreds of municipal stormwater utilities, for example, have instituted 
a tax that is proportional to the number of square feet of impermeable surface on the land.  
An extension to this approach is to give property-owners fee rebates for installing BMPs 
that lower runoff quantity or increase water quality. This approach, or others that 
encourage owners to reduce their runoff, could fund the solution even as they reduce the 
magnitude of the problem.  Certainly fines for littering should be used to fund litter law 
enforcement in the way that parking fines fund parking enforcement.  Efforts to control 
illegal discharges could be at least partially supported by fines of those making the 
discharges.  All of these approaches would be consistent with the principle that the 
polluter should pay, and would provide incentives that would contribute to stormwater 
cleanup.

A “cap and trade” system would be one means of approaching the funding 
dilemma.  If all landowners were given the choice of either purchasing tradable discharge 
allowances or cleaning up runoff, a free-market trading system would allow owners to 
trade these allowances and in the process assign stormwater runoff reduction to owners 
who are able to cheaply install BMPs.  This system, or a combined stormwater utility fee 
with BMP credits, would tend to produce the lowest cost solution overall.  A study under 
way in Cincinnati, Ohio, suggests that such systems could be successful (Thurston et al., 
2003).

Changes in Building Codes

This study indicates that parking lots constitute a significant resource for 
promoting stormwater infiltration.  Building codes should be amended immediately to 
require that all new or reconstructed parking lots be designed to infiltrate the water that 
they collect.  While there will be costs associated with the infiltration systems, the work 
described above indicates that much—and often all—of these costs can be offset by 
reduced costs for curbs and drainage systems.   
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Very large facilities, such as those for malls, should be considered sites for 
installation of subsurface infiltration vaults that could receive water from surrounding 
areas as well.  These could be installed in sections, to minimize disruption to the 
commercial establishments.  A mechanism could be established by which the site owners 
are compensated for the costs of handling the runoff. 

Other building codes should be changed to encourage on-site infiltration of water 
rather than rapid drainage to the street.  It may also be appropriate to consider limitations 
on the use of architectural copper sheeting, which can release copper ions to stormwater, 
and on the use of galvanized materials, which can release zinc. 

Purchase of High-Efficiency Street Sweeping Equipment 

Improved street sweeping seems very likely to be an important part of future 
stormwater programs.  It can remove 30 to 50 percent of the particulate-associated 
pollutants, substantially reducing the load on downstream systems.  It will have the 
secondary benefits of improving neighborhood appearance and reducing the exposure to 
air pollutants at street level.  Municipalities should make the decision now to purchase 
only high-efficiency vacuum sweepers as they make routine replacements of their street 
cleaning machinery. 

Investigation of Coliform Sources 

Additional studies, particularly employing newly available methods for rapid 
identification of microorganisms, should be done to determine the sources of pathogenic 
organisms in stormwater.   
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APPENDIX I. 

BEST MANAGEMENT PRACTICES FOR CONSTRUCTION SITES 

(Adapted from the Washington State Department of Ecology Water Quality 
Program, 2001). 

The 12 Elements of Storm Water Pollution Prevention Plan (SWPPP): 

Mark Clearing Limits 

Prior to beginning land disturbing activities all clearing limits, sensitive areas and 
their buffers, and trees that are to be preserved shall be clearly marked, both in the field 
and on the plans, to prevent damage and offsite impacts.

Preserving Natural Vegetation

The purpose of preserving natural vegetation is to reduce erosion wherever 
practicable. Limiting site disturbance is the single most effective method for reducing 
erosion.

Buffer Zones

An undisturbed area or strip of natural vegetation or an established suitable 
planting will provide a living filter to reduce soil erosion and runoff velocities.

High Visibility Plastic or Metal Fence, Stake and Wire Fence

Fencing is intended to: (1) restrict clearing to approved limits; (2) prevent 
disturbance of sensitive areas, their buffers; (3) limit construction traffic to designated 
construction entrances or roads; and, (4) protect areas where marking with survey tape 
may not provide adequate protection.

Establish Construction Access 

To minimize the tracking of sediment onto public roads and into surface waters:

Stabilized Construction Entrance

Construction entrances are stabilized to reduce the amount of sediment 
transported onto paved roads by vehicles or equipment by constructing a stabilized pad of 
quarry spalls at entrances to construction sites.

Wheel Wash

Wheel washes reduce the amount of sediment transported onto paved roads by 
motor vehicles.

Construction Road/Parking Area Stabilization
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Stabilizing subdivision roads, parking areas, and other onsite vehicle 
transportation routes immediately after grading reduces erosion caused by construction 
traffic or runoff.

Control Flow Rates 

Properties and waterways downstream from development sites shall be protected 
from erosion due to increases in the volume, velocity, and peak flow rate of stormwater 
runoff from the project site.

Sediment Trap

A sediment trap is a small temporary ponding area with a gravel outlet used to 
collect and store sediment from sites cleared and/or graded during construction.

Temporary Sediment Pond

Sediment ponds remove sediment from runoff originating from disturbed areas of 
the site. Sediment ponds are typically designed to remove sediment no smaller than 
medium silt (0.02 mm).

Install Sediment Controls 

Straw Bale Barrier

To decrease the velocity of sheet flows and intercept and detain small amounts of 
sediment from disturbed areas of limited extent, preventing sediment from leaving the 
site.

Brush Barrier

The purpose of brush barriers is to reduce the transport of coarse sediment from a 
construction site by providing a temporary physical barrier to sediment and reducing the 
runoff velocities of overland flow.

Gravel Filter Berm

A gravel filter berm is constructed on rights-of-way or traffic areas within a 
construction site to retain sediment by using a filter berm of gravel or crushed rock.

Silt Fence

Use of a silt fence reduces the transport of coarse sediment from a construction 
site by providing a temporary physical barrier to sediment and reducing the runoff 
velocities of overland flow.

Vegetated Strip

Vegetated strips reduce the transport of coarse sediment from a construction site 
by providing a temporary physical barrier to sediment and reducing the runoff velocities 
of overland flow.

Straw Wattles
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Straw wattles are temporary erosion and sediment control barriers consisting of 
straw that is wrapped in biodegradable tubular plastic or similar encasing material. They 
reduce the velocity and can spread the flow of rill and sheet runoff, and can capture and 
retain sediment. 

Sediment Trap

A sediment trap is a small temporary ponding area with a gravel outlet used to 
collect and store sediment from sites cleared and/or graded during construction. 

Temporary Sediment Pond

Sediment ponds remove sediment from runoff originating from disturbed areas of 
the site. Sediment ponds are typically designed to remove sediment no smaller than 
medium silt (0.02 mm). 

Construction Stormwater Chemical Treatment

Turbidity is difficult to control once fine particles are suspended in stormwater 
runoff from a construction site. Sedimentation ponds are effective at removing larger 
particulate matter by gravity settling, but are ineffective at removing smaller particulates 
such as clay and fine silt. Sediment ponds are typically designed to remove sediment no 
smaller than medium silt (0.02 mm). Chemical treatment may be used to reduce the 
turbidity of stormwater runoff.

Construction Stormwater Filtration

Filtration removes sediment from runoff originating from disturbed areas of the 
site.

Stabilize Soils 

Exposed and unworked soils shall be stabilized by application of effective BMPs 
that protect the soil from the erosive forces of raindrops, flowing water, and wind.

Temporary and Permanent Seeding

Seeding is intended to reduce erosion by stabilizing exposed soils. A well-
established vegetative cover is one of the most effective methods of reducing erosion.

Mulching

The purpose of mulching soils is to provide immediate temporary protection from 
erosion. Mulch also enhances plant establishment by conserving moisture, holding 
fertilizer, seed, and topsoil in place, and moderating soil temperatures. 

Nets and Blankets

Erosion control nets and blankets are intended to prevent erosion and hold seed 
and mulch in place on steep slopes and in channels so that vegetation can become well 
established. In addition, some nets and blankets can be used to permanently reinforce turf 
to protect drainage ways during high flows.

Plastic Covering
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Plastic covering provides immediate, short-term erosion protection to slopes and 
disturbed areas.

Sodding

The purpose of sodding is to establish permanent turf for immediate erosion 
protection and to stabilize drainage ways where concentrated overland flow will occur.

Topsoiling

Addition of topsoil will provide a suitable growth medium for final site 
stabilization with vegetation. While not a permanent cover practice in itself, topsoiling is 
an integral component of providing permanent cover in those areas where there is an 
unsuitable soil surface for plant growth. Native soils and disturbed soils that have been 
organically amended not only retain much more stormwater, but they also serve as 
effective biofilters for urban pollutants and, by supporting more vigorous plant growth, 
reduce the water, fertilizer and pesticides needed to support installed landscapes. Topsoil 
does not include any subsoils but only the material from the top several inches, including 
organic debris.

Polyacrylamide for Soil Erosion Protection

Polyacrylamide (PAM) is used on construction sites to prevent soil erosion. 
Applying PAM to bare soil in advance of a rain event significantly reduces erosion and 
controls sediment in two ways. First, PAM increases the soil’s available pore volume, 
thus increasing infiltration through flocculation and reducing the quantity of stormwater 
runoff. Second, it increases flocculation of suspended particles and aids in their 
deposition, thus reducing stormwater runoff turbidity and improving water quality.

Surface Roughening

Surface roughening aids in the establishment of vegetative cover, reduces runoff 
velocity, increases infiltration, and provides for sediment trapping through the provision 
of a rough soil surface.

Gradient Terraces

Gradient terraces reduce erosion damage by intercepting surface runoff and 
conducting it to a stable outlet at a non-erosive velocity.

Dust Control

Dust control prevents wind transport of dust from disturbed soil surfaces onto 
roadways, drainage ways, and surface waters.

Small Project Construction Stormwater Pollution Prevention

To prevent the discharge of sediment and other pollutants to the maximum extent 
practicable from small construction projects.

Protect Slopes 

Design, construct, and phase cut and fill slopes in a manner that will minimize 
erosion, considering soil type and its potential for erosion.
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Temporary and Permanent Seeding

Seeding is intended to reduce erosion by stabilizing exposed soils. A well-
established vegetative cover is one of the most effective methods of reducing erosion.

Surface Roughening

Surface roughening aids in the establishment of vegetative cover, reduces runoff 
velocity, increases infiltration, and provides for sediment trapping through the provision 
of a rough soil surface.

Gradient Terraces

Gradient terraces reduce erosion damage by intercepting surface runoff and 
conducting it to a stable outlet at a non-erosive velocity.

Interceptor Dike and Swale

Provide a ridge of compacted soil, or a ridge with an upslope swale, at the top or 
base of a disturbed slope or along the perimeter of a disturbed construction area to 
convey stormwater. Using the dike and/or swale to intercept the runoff from unprotected 
areas and direct it to areas where erosion can be controlled. This can prevent storm runoff 
from entering the work area or sediment-laden runoff from leaving the construction site.

Grass-Lined Channels

Channels lined with grass can convey runoff without erosion, and will provide 
some degree of treatment and infiltration. 

Pipe Slope Drains

Piping can be used to convey stormwater anytime water needs to be diverted 
away from or over bare soil to prevent gullies, channel erosion, and saturation of slide-
prone soils.

Subsurface Drains

Drains below the surface can intercept, collect, and convey ground water to a 
satisfactory outlet.  These can be a perforated pipe or conduit below the ground surface. 
The perforated pipe provides a dewatering mechanism to drain excessively wet soils, 
provide a stable base for construction, improve stability of structures with shallow 
foundations, or to reduce hydrostatic pressure to improve slope stability.

Level Spreader

To provide a temporary outlet for dikes and diversions consisting of an excavated 
depression constructed at zero grade across a slope. To convert concentrated runoff to 
sheet flow and release it onto areas stabilized by existing vegetation or an engineered 
filter strip.

Check Dams

Construction of small dams across a swale or ditch reduces the velocity of 
concentrated flow and dissipates energy at the check dam.
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Triangular Silt Dike (Geotextile-Encased Check Dam)

Triangular silt dikes may be used as check dams, for perimeter protection, for 
temporary soil stockpile protection, for drop inlet protection, or as a temporary 
interceptor dike.

Protect Drain Inlets 

Storm drain inlets operable during construction shall be protected so that 
stormwater runoff does not enter the conveyance system without first being filtered or 
treated to remove sediment.

Storm Drain Inlet Protection

To prevent coarse sediment from entering drainage systems prior to permanent  
stabilization of the disturbed area:

Stabilize Channels And Outlets 

Temporary on-site conveyance channels shall be designed, constructed, and 
stabilized to prevent erosion from the expected flow velocity of a 2-year, 24-hour 
frequency storm for the developed condition.

Channel Lining

Lining will protect erodible channels by providing a channel liner using either 
blankets or riprap.

Outlet Protection

Outlet protection prevents scour at conveyance outlets and minimizes the 
potential for downstream erosion by reducing the velocity of concentrated stormwater 
flows.

Control Pollutants 

All pollutants, including waste materials and demolition debris, that occur on site 
during construction shall be handled and disposed of in a manner that does not cause 
contamination of stormwater.

Concrete Handling

Concrete work can generate process water and slurry that contain fine particles 
and high pH, both of which can violate water quality standards in the receiving water. 
Concrete handling is intended to minimize and eliminate concrete process water and 
slurry from entering waters of the state.

Sawcutting and Surfacing Pollution Prevention

Sawcutting and surfacing operations generate slurry and process water that 
contain fine particles and high pH (concrete cutting), both of which can violate the water 
quality standards in the receiving water. Collection of this water is intended to minimize 
and eliminate process water and slurry from entering waters of the State.
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Control De-Watering 

Foundation, vault, and trench de-watering water shall be discharged into a 
controlled conveyance system prior to discharge to a sediment pond.

Maintain BMPs 

Temporary and permanent erosion and sediment control BMPs shall be 
maintained and repaired as needed to assure continued performance of their intended 
function. Maintenance and repair shall be conducted in accordance with BMPs.

Manage the Project

Development projects shall be phased where feasible in order to prevent, to the 
maximum extent practicable, the transport of sediment from the development site during 
construction. Revegetation of exposed areas and maintenance of that vegetation shall be 
an integral part of the clearing activities for any phase.
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APPENDIX II.  ESTIMATION OF COSTS FOR CONTROLLING 

SEDIMENT RELEASES AT CONSTRUCTION SITES 

EPA described the costs of the Phase II program in Chapter 4 of the economic 
analysis (U.S. EPA, 1995).  This appendix is a summary of that description, and the 
figures presented come from that document.  The costs were divided into 4 categories: 
municipal costs, construction costs, federal costs and state costs. Each of these was 
considered separately. 

Construction costs: 
Construction costs were described in parts 4-8 to 4-25. All the cost calculations 

are based on 1998 dollar value. 

Because the Phase II program targets construction areas of 1 to 5 acres of land, 
the cost analysis are done for these land sizes.  EPA divided the construction costs into 
two parts. The first part requires the owners and operators of construction sites disturbing 
one to five acres of land to plan and implement erosion and sediment control BMPs. The 
second part requires the implementation of post-construction stormwater runoff controls 
on construction sites located in Phase II municipalities.

Erosion and sediment control costs

EPA developed a national level cost estimate for implementing erosion and 
sediment controls on sites that disturb between one and 5 acres. EPA estimated a per site 
compliance cost for sites of one, three, and five acres and multiplied the cost by the total 
number of Phase II construction starts expected to incur incremental cost in these size 
categories to obtain a national cost estimate. EPA used construction start data from 
fourteen municipalities and 1994 Census Bureau construction permit data to estimate the 
number of construction starts disturbing between one and five acres of land. Of the 
estimated 129,675 construction starts likely to incur incremental costs, EPA expects that 
110,223 (85%) will require erosion and sediment controls to comply with the regulation. 
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Per-Site Compliance Costs: Installation and O&M.

EPA used standard cost estimates from R.S. Means (R.S. Means, 1997a and 
1997b) and the WEF database to estimate construction BMP costs for 27 model sites of 
typical site conditions in the United States. The model sites included three different site 
sizes (one, three, and five acres), three slope variations (3%, 7%, and 12%), and three soil 
erosivity conditions (low, medium, and high). EPA used the WEF database to determine 
BMP combinations appropriate to the model site conditions. For example, sites with 
shallow slopes and a low erosivity require few BMPs, while larger, steeper, and more 
erosive sites required more BMPs. Detailed site plans, assumptions, and BMPs that could 
be used are presented in Appendices B–2 and B–3. Based on the assumption that any 
combination of site factors is equally likely to occur on a given site, EPA averaged the 
matrix of estimated costs to develop an average cost for one-, three-, and five-acre starts 
for all soil erodibilities and slopes.  
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Costs related to each BMP and the description of the BMP were shown in Exhibit 
4-7 of the original document. 

Per-Site Compliance Costs: Administrative.

EPA then estimated administrative costs per construction site for the following 
elements required under the Phase II rule: submittal of a notice of intent (application) for 
permit coverage; notification to municipalities; development of a stormwater pollution 
prevention plan (SWPPP); record retention; and submittal of a notice of termination. The 
average total administrative cost per site was estimated to be $937. 
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Summing the average BMP costs and the administrative costs yields a total 
compliance cost of $2,143 for sites disturbing between one and two acres of land, $5,535 
for sites disturbing between two and four acres of land, and $9,646 for sites disturbing 
between four and five acres of land. To estimate national level incremental annual costs 
for Phase II construction starts, EPA multiplied the total costs of compliance for one to 
two acre, two to four acre, and four to five acre sites by the total number of Phase II 
construction starts within each of those size categories. This yielded an estimated annual 
compliance cost of approximately $499.8 million (based on 110,223 construction starts in 
1998).

EPA anticipates that 19,452 (15%) of the estimated Phase II incremental 
construction universe will qualify for a waiver from program requirements by meeting 
one of two conditions. Construction sites can be waived if they are either located in areas 
with low rainfall potential or if water quality analyses show that there is no need for 
regulation. EPA estimates the incremental administrative cost associated with preparing 
and submitting a waiver to be approximately $665,000 (1998). Total costs (national 
compliance and waiver costs) resulting from implementation of the Phase II erosion and 

sediment control provision are estimated to be $500.4 million.
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EPA also estimated incremental costs attributable to the post-construction runoff 
control measures. The Phase II municipal program requires municipalities to develop, 
implement, and enforce a program that addresses stormwater runoff from new 
development and redevelopment sites on which land disturbance is greater than one acre 
and that discharge into a regulated MS4. To develop a cost estimate associated with this 
measure, EPA estimated a per site BMP cost, including operation and maintenance, for 
12 model sites of varying size (1, 3, 5, and 7 acres) and imperviousness (35%, 65%, and 
85%). The per site BMP cost was then multiplied by the total number of multi-family, 
institutional, and commercial construction starts that are located in Phase II urbanized 
areas to obtain a national cost estimate. Using this total of 13,364 postconstruction starts, 
EPA estimated a range of national costs associated with this measure from $44.6 to 
$178.3 million (see Appendix B–4). EPA estimates total annual costs to construction 
operators, including implementation of erosion and sediment controls and post-

construction controls, to be between $545.0 – $678.7 million.

Summary of results of the total costs of the phase II program are shown below: 
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Reduced Sediment Delivery From Construction Starts: 

To estimate reduced sediment delivery from Phase II construction starts, the US 
ACE developed a model based on EPA’s 27 model sites to estimate sediment loads from 
construction starts with and without Phase II controls (US ACE, 1998). The US ACE 
model uses the construction site version of the Revised Universal Soil Loss Equation 
(RUSLE) to generate sediment delivery estimates for 15 climatic regions with each of the 
following variations: three site sizes (one, three, and five acres), three soil erodibility 
levels (low, medium, and high), three slopes (3%, 7%, and 12%), and the BMP 
combinations from EPA’s 27 model sites. The 15 climatic regions represent the various 
rainfall and temperature conditions throughout the United States. Sediment delivery 
represents the quantity of sediment that BMPs placed at the base of the hill slope are 
unable to capture. EPA estimated that the average reduction in soil loss from the model 
sites implementing BMPs would be 89.6 tons per site. (Calculations in Exhibit 4-24) 

To determine the reduction in soil loss using the estimated 80% effectiveness rate, 
EPA multiplied the weighted average soil loss per start (89.6 tons) by 80%. This resulted 
in an estimated reduction in soil loss of 71.7 tons per site. Multiplying this reduction by 
the 110,223 construction starts expected to implement erosion and sediment controls for 
the year 1998, results in an estimated 7.9 million ton reduction in soil loss annually.

Summary

EPA has not presented the total cost of prevention of sediments leaving the site 
per ton of the sediment. ES.11 (in executive summary) describes only the costs 
effectiveness related to the Municipal TSS loading reduction. It seems that by a simple 
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calculation from the two former exhibits (4-24 and 4-25) that the total cost assuming 80% 
reduction in the sediments would be between $69 - $86 per ton of sediment. 
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MEMORANDUM

Date: August 15, 2003 

To: Pamela Barksdale, State Water Resource Control 
Board

From: Brian Currier 7801 Folsom Boulevard, Suite 102 
Sacramento, CA 95826 

Subject: Scope for the storm water cost survey 

This memorandum presents additional information and recommendations in 
order to proceed with Task A of the “Survey of Costs to Develop, Implement, 
Maintain and Monitor Municipal Separate Storm Sewer System (MS4) 
Stormwater Management Programs (SWMP) and Description of Alternatives for 
Control of Stormwater Quality in Los Angeles County” (See Attachment A). A 
presentation of candidate municipalities, corresponding demographics, and 
recommendations for the six municipalities to be surveyed are presented herein. 

Nomination of Municipalities 

The identification of candidate municipalities began with a conference call on 
June 23, 2003 with the State Water Resources Control Board and 
representatives from interested Regional Water Quality Control Boards. The 
scope and intent of the study was shared with the conference call participants. 
The Regional Boards then nominated municipalities within their jurisdiction that 
appear are complying with their permits and are taking appropriate steps toward 
meeting water quality objectives. Some nominees were subsequently eliminated 
upon further discussion with either the municipality or the regional board. The 
remaining municipalities are presented in Table 1 along with a limited set of city 
characteristics.
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Table 1.  Nominated Municipalities for the Stormwater Cost Survey 

CITY
TOTAL

POPULATION

 AREA 
(Sq.

Miles)

MEDIAN
INCOME/ 

HOUSEHOLD 
($)

MEAN
INCOME 

($)

INCOME 
DENSITY

($/ft
2
)

STORM
WATER 

DRAINAGE 
SYSTEM

FUND

CALIFORNIA 33,871,648 163,696 47,493 22,711 0.2 

Los Angeles 3,694,820 498 36,687 20,671 5.5 Yes 

Fresno 427,652 105 32,236 15,010 2.2 Yes 

Sacramento 407,018 99 37,049 18,721 2.8 Yes 

Oakland 399,484 78 40,055 21,936 4.0 Yes 

Anaheim 328,014 50 47,122 18,266 4.3 Yes 

Fremont 203,413 87 76,579 31,411 2.6 No
1

Huntington 
Beach 189,594 32 64,824 31,964 6.9 Yes 

Ontario 158,007 50 42,452 14,244 1.6 Yes 

Santa Clarita 151,088 48 66,717 26,841 3.0 Yes 

Salinas 150,724 19 43,720 14,495 4.1 Yes 

Santa Monica 84,084 16 50,714 42,874 8.1 Yes 

Encinitas 58,014 20 63,954 34,336 3.5 No 

Poway 48,044 39 71,708 29,788 1.3 Yes 
San Clemete 49,861 18 63,507 34,169 3.3 Yes 

Selection Criteria 

In order to present compliance costs that are representative of the widest range 
of California environments, a diverse selection of municipalities from the 
nominees is recommended. The primary factors considered are location, 
population, income, rainfall, and whether a stormwater drainage system (SDS) 
fund exists.  Location is given the highest priority to ensure that the results of this 
survey have the widest statewide applicability.  A comment from the conference 
call participants was to place a high priority on whether a city had a separate 
storm water fund.  This is an indication that the city currently accounts for 
stormwater related expenses, allowing for further analysis of those costs.
Population and income are both considered important factors, but their relative 
importance is unknown at this time.  To make the study results more useful to 
other communities, it is generally sought to include both large and small cities 
and include cities with a variety of income parameters.  Including at least one 
municipality with a population smaller than 100,000 will help in understanding 
cost for smaller cities (including NPDES Phase II municipalities).  Income is a 
consideration as higher income communities generate a higher tax base.  This 
may not directly relate to stormwater expenditures, but at this point it should not 
be ignored if it proves to be a factor. Rainfall was not a major consideration.
Selecting cities by location (different geographical areas) adequately represent 
the range of rainfall.   The range of rainfall of the candidate cities is 10 to 23 
inches per year.

                                           
1
 Footnote added 1/20/05: Fremont does have a drainage fund; the original memorandum was incorrect. 
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Selection Recommendations 

In considering location, the state can be divided into three sections: north, 
central, and south.  For this exercise, the dividing lines are roughly south of San 
Jose and north of Santa Clarita.  Each section is further distinguished between 
coastal and inland areas.  Thus, one coastal and one inland municipality can be 
recommended from each section.

For Northern California, Fremont, Oakland, and Sacramento are nominated.
Sacramento is the only inland city and it has a storm water fund.  For coastal 
areas, Oakland has the advantage over Fremont because of its storm water fund.
Oakland also offers a higher population density compared to Sacramento and 
Fremont.  Based on these observations Sacramento and Oakland are 
recommended for the cost survey, if Oakland can overcome some timing issues 
regarding availability of staff time to support this project.  If not Fremont could be 
substituted.

For Central California, Salinas and Fresno are nominated.  They are ideal for 
location (coastal vs. inland), size (151,000 vs. 428,000), and income density 
(4$/ft2 vs. 2$/ft2).  Therefore, Salinas and Fresno are recommended for the cost 
survey.

For Southern California, the selection is a bit more complex.  San Clemente, 
Anaheim, Huntington Beach, Ontario, Santa Clarita, Santa Monica, Encinitas and 
Poway are nominated.  Because smaller size communities have not been 
selected anywhere in California it is recommended that one of the two 
municipalities in Southern California be smaller (i.e. San Clemente, Santa 
Monica, Encinitas, or Poway).  Encinitas (pop 58,000), is recommended based 
on their small size and upon the strong recommendation by the San Diego 
Regional Board.  Ontario is the furthest inland, followed by Santa Clarita.  The 
Regional Board highly recommends Ontario, and it also has a stormwater fund.
Ontario’s willingness to participate has not been confirmed, but their staff that 
was initially contacted suggested participation may not be a problem.  Encinitas 
and Ontario are recommended for the cost survey.

Although it was not used as a criterion in the above process, income 
characteristics vary adequately among the recommended municipalities. 

Final selection of municipalities will be made after further consultation with you 
and the Technical Advisory Group.   

Please call me with any comments or questions at (916) 278-8109. 
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APPENDIX J 

This appendix contains a description of the Technical Advisory Group (TAG), written TAG 
comments, and action items from the final meeting with the TAG.  In the action items, the study 
team condensed all applicable TAG comments each affected section of the report.  Additional 
notes that did not result in changes to the report are listed after the action items. 

TECHNICAL ADVISORY GROUP MEMBERS 

Dr. Steven Frates is a Senior Fellow at the Rose Institute of State and Local Government at 
Claremont McKenna College.  Dr. Frates has extensive experience in public policy analysis, with 
particular emphasis on local government finance.  He has served as an assistant in municipal 
government, as the executive director of a major metropolitan taxpayer association, and on the 
California Constitutional Revision Commission.  Dr. Frates has been a faculty member at the 
University of Colorado and the University of Southern California, and has lectured at other 
universities and colleges. 

Dr. Jay Lund, is Professor of Civil and Environmental Engineering at the University of 
California in Davis.  Dr. Lund’s research involves application of systems analysis, economic, 
and management methods to infrastructure and public works problems.  His recent work is 
primarily in water resources and environmental system engineering.  While most of this work 
involves the application of economics, optimization, and simulation modeling, his interests also 
include more qualitative policy, planning, and management studies.  His work has applied 
contemporary methods in cost-effectiveness and benefit-cost analysis to evaluate stormwater 
quality control measures, including both their costs and their likely water quality benefits.  Dr. 
Lund is a past editor of the ASCE Journal of Water Resources Planning and Management and is 
a member of the International Water Academy. 

Dr. Bowman Cutter is a professor of water resources management at U.C. Riverside in the 
Department of Environmental Sciences.  His research examines cost-effective water pollution 
regulation, environmental federalism, and state and local environmental enforcement efforts.  
Current projects examine the effect of water pricing on water pollution and analyzing the cost-
effectiveness of using stormwater to recharge Los Angeles area aquifers.  He currently serves on 
the Southern California Association of Government’s Water Policy Task Force.   

Eugene Bromley is an environmental engineer with the Environmental Protection Agency.  Mr. 
Bromley has 25 years experience in water quality protection.  As stormwater coordinator in EPA 
Region 9, Mr. Bromley provides expertise to the stormwater programs in California, Arizona, 
Nevada, and Hawaii.  In California, he participates with the California Stormwater Quality 
Association, giving updates on EPA policy and projects that could affect the members of 
CASQA.

Dan Radulescu is a senior engineer with the L.A. Regional Water Quality Control Board, MS4 
stormwater permit coordinator.  Mr. Radulescu has a P.E. registration in civil engineering with 
the state of California.  Mr. Radulescu has extensive experience with stormwater implementation 
costs and levels of compliance.  He was the primary author of a report that reviewed and 
analyzed stormwater budget data submitted to the Regional Board by L.A. Region permittees. 
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Robert Hale is a Supervising Scientist for the Alameda County Public Works, Clean Water 
Division.  Mr. Hale is on the Board of Directors for the California Stormwater Quality 
Association, where he also serves as an Executive Program Committee member.  He has many 
years of experience with stormwater programs, from his work with Alameda County and from 
his participation and consultation with other stormwater programs throughout the state.     

Steven Sedgwick is an environmental engineer with Camp Dresser & McKee Inc.  Mr. Sedgwick 
has more than 35 years of experience in comprehensive drainage and stormwater planning, 
stormwater utility evaluations, feasibility studies, pilot plant investigations, regional water 
resources planning, river basin planning, water and wastewater facilities design, land application 
and site-specific studies, value engineering and engineering assistance during construction. 

TECHNICAL ADVISORY GROUP COMMENTS 

• GENERAL COMMENTS: For the 2002-3 data, I think that you did an excellent job of 
collecting and analyzing fragmented and somewhat non-commensurate data in order to 
look at the costs from two years ago.  I also appreciate the depth of thought that went into 
your discussion of possible future costs (regardless of the shortcomings mentioned 
above).  The nature of the available information has, I think, necessarily limited your 
ability to predict accurately the magnitude of costs associated with the recently added 
permit requirements.  As a result, the report would seem to be most useful as a baseline 
or starting point for future cost documentation efforts. (Hale) 

• GENERAL COMMENTS: First, we want to commend the research team for their outstanding 
job to find, if not some definitive answers, at least the right questions regarding this 
difficult subject of the relationship between costs and the MS4 permits implementation. It 
is difficult because MEP is not a clearly defined standard, MS4 permits language depend 
strongly on the local conditions and the willingness of the local communities to 
implement those requirements to protect water quality in the existing fiscal conditions. 
There is little guidance, if any, on this subject, and the estimates on the stormwater 
program implementation varies wildly depending on the initial premises for the study. 
Another difficult component is to determine a direct relationship between costs and water 
quality improvements.   If we have any comments, they are triggered by the complex 
nature of the subject and not necessarily because of any shortcomings of the research 
itself. As we said, very few nationwide studies are focusing on this subject and even U.S. 
EPA has provided very little guidance on the subject. We also want to point out that this 
study focuses on the costs, and not necessarily on the benefits in water quality from the 
measures implemented due to MS4 permits. Therefore the reader of the study must keep 
in mind that there is an additional dimension of the economic equation when assessing 
the implications of MS4 permits costs to give a balanced view of the whole issue.  (Dan)

• GENERAL COMMENTS: Due to inherent limitations, the research did not evaluate the 
impact in funding options, Stormwater Utility Fee vs. General Fund. Cities that rely on 
the General Fund to cover costs of compliance face different challenges than those with a 
separate, stable and dedicated funding mechanism. It is also true that municipalities 
funding their storm water MS4 permit costs through General Fund have a higher 
tendency to apply pre-existing programs, such as street sweeping, trash collection, storm 
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drain maintenance, etc., and their costs to the mandatory costs of compliance. In their 
case, it is even more difficult to discern the origin of costs in pre-existing, new, enhanced, 
in the absence of clear guidelines. In extreme instances, in some cases of municipalities 
depending on General Fund and pre-existing programs, contingent on how the 
requirements of the permit and costs are interpreted, the cost of compliance can vary 
from low hundreds of thousand dollars to a high dozen million dollars (!) per year for the 
same small municipality. A number of municipalities even pointed out this discrepancy, 
based on different interpretations, in their annual reports. This lack of guidance also fuels 
the debate of the correct impact of MS4 permit compliance costs that can vary from 
single to hundreds of dollars(!) per household per year. Obviously there is a significant 
difference from manageable to exorbitant costs. Unless there are clear guidelines and 
transparency on how to determine the correct compliance costs with MS4 permit 
requirements we will face this debate from reasonable to exorbitant for years to come. 

• WATER QUALITY (Sect. 3) Review major water quality problems that SW Program 
addresses for each city (Lund) 

• IDENTIFYING TRUE COSTS: Establish a 1990 costs baseline and then determine what are 
the true additional costs due to the stormwater regulations by comparing the 1990 
baseline with the data investigated (2002-03). One example is to use per capita costs: if in 
1990, the city was spending $10/y/capita for street sweeping, in 2002 the cost (in dollars 
adjusted for inflation) would be (e.g.)$14/y/capita. Then determine the portion 
attributable to the SWMP implementation and MS4 permit compliance. Only this type of 
transparent analysis will reveal the true additional costs, new financial burden, mandated 
by the existing MS4 permits. This type of analysis may add new findings to the one 
identified presently in the study.  This approach should be used for street sweeping, catch 
basins and storm drain system, trash collection, hazardous waste recycling programs, 
flood control component of the city’s overall stormwater management, etc…  

How these facts impact the conclusion of the research? 

These types of observations are very important since they reveal the significant 
importance of such expenditures, such as street sweeping, in the make up of the attributed 
costs for compliance with the MS4 permits. 

This is even more necessary for cities that depend solely on General Fund money to 
comply with the MS4 permit requirements. Many pre-existing, well-established 
programs, in some cities, count now as “exorbitant” MS4 permit costs compliance, when 
the only change was to move the expense from one column into another in the cities 
financial reports. (Dan) 

• COST/DATA REPORTING: We suggest that a better option for reporting is to use GASB or 
similar standardized approaches to costs and infrastructure inventory may be a better way 
to assure transparency. The ways suggested by the research to report cost data seem 
reasonable, but if this effort can be tied to an existing standardized approach, such as 
GASB, that may be very valuable since it will provide for consistency statewide and even 
nationwide. It may be that GASB does not cover all reporting categories. The reporting 
may use a hybrid between the existing GASB itemization and the approach suggested by 
the research. An additional approach maybe to lobby the GAS Board to make changes in 
the accounting rules to allow for water quality itemization. (Dan) 
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• COST ALLOCATION BY CATEGORY: I would replace the regressions with the interesting 
analyses contained in appendix G as a starting point.  First look at how much the 
variation in the cost of each program component contributes to the overall cost variation.
It appears that the variation in the Municipal category is the biggest driver.  However, 
what I am not sure is whether that is because categories are not consistent across cities 
and different cities place different costs in the municipal category.  Please comment on 
that possibility.   It looks like the variation in overall management is the second biggest 
driver of the overall cost variation.  Again, please comment on whether this is due to 
“true” cost differences or category-confusion. A very rough statistical methodology to 
tease this out is to find out the correlation coefficients between each of these two 
categories and each of the other categories.  If you find some strong negative correlations, 
this is an indicator that really the cost differences are just due to category confusion.  In 
the end this may be a topic that calls for a more qualitative answer.  I would like to see a 
discussion of, taking into account what you know about data quality, whether you think 
the high cost/household cities tend to have higher costs across the board, or whether their 
higher costs are generally due to having higher costs in one category or another.  From 
the data, the latter appears to be true, but I don’t have a sense of the data quality and how 
the categories are affected by cost-shifting. (Cutter) 

• BUDGET/COST ALLOCATION: (table 6.2) Can percentages of cost assignment add up to 
100% to show how the total budget is allocated? (Lund) 

• INDUSTRIAL PROGRAM COST PER INSPECTION AND SITE, AND THE EQUIVALENT NUMBERS 

FOR THE CONSTRUCTION PROGRAM COSTS.  Both these programs have almost order of 
magnitude differences in costs.  Please write up the reasons for these differences more 
thoroughly.  I suspect that some of the reason for these large cost differences is cost-
category confusion.  You should indicate whether you think that is the case, and then 
indicate which citie(s)’ normalized inspection costs you judge to be most satisfactory and 
why.  I know this is going out on a limb, but few observations call for a more qualitative 
analysis.  The large cost ranges diminishes the amount of information in the report and an 
indication of where the cost numbers likely lie for your best data cases would add quite a 
bit. (Cutter) 

• STREET SWEEPING COSTS: Another possible angle to examine the overall cost range is to 
break out street-sweeping vs. non-street-sweeping expenditures, since street sweeping 
seems to be the largest element of the biggest category, and see what the cost/household 
ranges are in this breakdown.  Then you could comment on whether street-sweeping costs 
are the big driver behind cost differences.  Further, you could remark on whether it 
appears that some communities are doing more street-sweeping than necessary to comply 
with their permit (do we have a curb miles swept and total curb miles for each 
city?).(Cutter) 

• STREET SWEEPING COSTS: (Table 9.3) Explain street sweeping unit and $cost/curb mile 
swept variability, in particular the low/high values.  (Lund) 

• STREET SWEEPING COSTS: On page 52, the paragraph just above the Table 9-5, states: 
“cost savings can be realized if cities are allowed to focus on the most cost effective 
programs rather the following overly prescriptive permit requirements.” For example, 
since street sweeping is the most significant share of the stormwater costs maybe it 
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should be determined if this program is also cost effective the way it is performed 
presently. This is one avenue to improve the cost-effectiveness relationship. Why spend a 
significant amount of money if the impact may be insignificant? Some studies in the 
literature suggest that fact. Secondly, the permits are “overly prescriptive” in many 
instances due to Permittees specific request to the Regional Board for clarification and 
guidance in the permits on what they are required to accomplish, when and how. (Dan) 

• WATERSHED MANAGEMENT COSTS (Sect. 8 ,Pg. 44) Elaborate on watershed management 
cost (Lund) 

• TMDL COSTS: We strongly recommend the inclusion of TMDL portion of the report in a 
separate attachment or appendix. The TMDLs cost review were not part of this proposal. 
The costs vary in a wide range, based on various assumptions and scenarios, none of the 
cities are currently implementing TMDLs via a MS4 permit. We believe that the 
inclusion of TMDL discussion in the body of the main report will confuse things. The job 
of accurately estimating TMDLs implementation costs is complex and open to many 
interpretations. It is opportune to present various ranges and costs under the research 
done up to date but we are a long way to agreeing on one set of values. Therefore we 
believe that the TMDL research on future costs should be included in an Appendix to the 
report.  (Dan) 

• TMDL COSTS: p.55 section headed Adding future costs…This is pretty unclear, either 
expand it or drop it.  I think you mean to say something like if current cost estimates are 
X, and TMDL estimated costs are Y, total costs should be something less than X+Y since 
current and TMDL expenditures overlap.  But I am not quite sure that is what you mean. 
(Cutter) 

• LAND ACQUISITION COSTS: The Advanced Treatment (Gordon, et al.) discussion 
mentions that land costs were included in that $37 billion cost estimate.   However, 
Section 9 draws in part from Appendix H.  Most of the discussions of treatment system 
examples in the Appendix do not make it clear whether land acquisition costs were 
included in the cost figures given.  In my view, this omission tends to weaken the 
credibility of the figures used.  In the case of the Tule Ponds (the one with which I am 
most familiar) the $360,000 cost figure does not include any consideration of land costs.  
The site was, and is owned by the Flood Control District so no purchase price is included.
The Authors do touch on the subject when they mention in some examples how land 
necessary for other purposes (e.g., parking lots) can be put to dual use for stormwater 
treatment (which makes land acquisition unnecessary).  However, the dollar figures given 
for the various systems need to include mention of whether land costs were included and 
what they might be if the were not. This is especially true (as you point out) in densely 
populated urban areas.  In the Tule Ponds case, if land were to be purchased on the open 
market in the center of Fremont, the total cost of the project would be an order of 
magnitude higher.  On the issue of land costs being lower in less densely populated areas 
(a point that the report makes).  In the San Francisco Bay Area, the need for treatment is 
greatest in densely urbanized areas and almost non-existent in rural areas.  In our area, 
population density tends to increase as one moves toward the Bay.  Since stormwater 
can't really be pumped uphill to treatment facilities, our need for such facilities tends to 
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be greatest exactly where land prices are highest.  This limits our flexibility in locating 
treatment facilities based on land costs. (Hale) 

• DUAL BENEFITS: It is not clear how to account for dual benefit activities. In the case of 
city of Sacramento, pump station cleaning may be attributable also to maintaining the 
hydraulic integrity of the system, a water quantity, flood control issue, not necessarily 
due to water quality concerns. (Dan)

• DATA ANALYSIS: More can be done on the attempts to define what factors lead to higher 
or lower costs for total costs as well as element by element. The first step is to relegate 
the various regression analyses to appendices or to drop them altogether.  Seven 
observations are not sufficient for a statistical analysis.  This is evidenced by the 
confidence intervals in Figure 1, which appear to be below zero for three cities.
However, there is even less information in this regression than it first appears.  
Comparing aggregate stormwater spending to aggregate household income is somewhat 
misleading because they are both driven simply by the overall size of the city.  A better 
regression would be per-household stormwater spending on household mean or median 
income.  I suspect the R2 would be quite a bit less and the confidence intervals 
correspondingly greater.  My recommendation is to simply drop the regressions from the 
body of the report. (Cutter) 

• DATA ANALYSIS: (Section 9.1)  Analysis seems simplistic.  Should cost be related to the 
problem, which might be proportional to population or level of economic activity?  Cost/ 
HH values need to be further explained. (Lund) 

• DATA ANALYSIS: p.52 2nd par. Sentence beginning with: The present worth cost…
please explain this sentence further, why is there such a large cost range? Explain to the 
reader why the cost-per-acre and cost-per-volume estimated difference and the range in 
the land prices.  You can do this in a footnote. (Cutter) 

• DATA ANALYSIS: Explain rainfall as the best indicator for cost (Lund) 

• VARIABILITY IN COSTS AMONG CITIES: I would like a final summing up in the report of 
why the overall cost/household range is large.  Again, this will probably have to be more 
qualitative, but I think that is fine.  I would like the reader to come away with a sense of 
why one city has costs almost three times larger on a per-household basis.  That 
qualitative analysis should think through the following questions: 1) even within the 
category of cities with good stormwater programs are some cities doing a lot more 
activities than others?; 2) If so, is the extra activity necessitated by say, greater amounts 
of construction or other factors?  Are some cities in the midst of infrastructure activities 
so that you would expect say a three year average of stormwater costs to be in a much 
closer range?  Perhaps you will conclude that the cost differences are really inexplicable 
given what you know.  If so, that in itself is interesting and you should suggest further 
avenues for research into hypotheses suggested by your experience in this project and 
explain why this research does not give insight into the reasons behind the large cost 
range. (Cutter) 
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TAG MEETING NOTES FROM DECEMBER 14, 2004: 

Action Items 

1. Clarify that, beyond the objectives identified in the report and contract, this report 
also serves as a step toward establishing cost numbers to be used in budgeting and 
cost/benefit evaluations.  Note that this report does not address the benefits of those 
permit required stormwater activities that are assumed to improve water quality.  
Note that the reports use as a budgeting tool may only be timely for Phase II 
permittees.  Location of Change: pg ES-1, Section “Task A”; Section 1, section 

“Task A”

2. Double check consistency of classifying costs (e.g. existing, enhanced, new).  Add 
discussion defining these terms and discuss the likelihood that enhanced cost is, for 
the most part, pre-existing.  Display graphically.  Note any differences between the 
accounting practices of cities with a SW utility fee and those without, especially 
regarding the amount of the costs that are ‘existing’ or ‘enhanced’.  If apparent from 
the study, discuss the relative importance of having a fee versus having a designated 
fund, without a fee to fund it. Location of Change: Figure 9.4 and Section 2.5 and 

additions to Section 9.1, p49.

3. Replace the regressions in report with qualitative discussion on cost differences 
between cities.  List major water quality control strategies and affected water bodies 
for each city.  This may help explain some cost variation.  Explain differences in cost 
between cities qualitatively.  (e.g.  Fresno low because joint use facilities, permeable 
soils, available land). Note any large infrastructure campaigns of the cities.  Move 
regressions to appendix with the note that we tried various correlations but a model 
was not successfully developed, partly due to the small sample size. Only do 
regressions on normalized cost, not aggregate costs, which are only a surrogate for 
city size.  Include a note in the body of the report that the failure of the regressions 
was expected due to small sample size and that the regressions are presented in an 
appendix as anecdotal information. 
Location of Change: Discussion additions and modifications to Section 9.1, 

Deleted regression figures in ES and section 9.  

4. Move TMDL and future cost discussion from Section 9 to an appendix.  Add a note 
to the appendix and executive summary that Task B research was done assuming the 
MS4 permitting process as it stands presently, using an iterative process of enhancing 
implementation of BMPs.  This scenario may overlap with TMDL process, but it is 
not necessarily the same. TMDLs may be folded in MS4 permit as allocations, as 
appropriate, depending on the impairments to receiving waters.  Note that the costs 
for LA may be specific for LA only and are difficult to extend to other areas with 
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different characteristics. Location of Change: Note added to Introduction and 

modified discussion moved to appendix G 

5. Downplay comparisons between TMDL costs, which are future costs that are 
variously estimated, and MS4 permit compliance costs incurred by the cities surveyed 
costs.  TMDL cost estimates are total costs and not the cost to the cities exclusively.  
Similarly, note that Gordon costs are city-only costs.  Take Gordon costs out of table 
in Executive Summary and discuss in the text. 
Location of Change: Section 9 future cost discussion, including TMDLs, 

modified and moved to Appendix G.    Gordon costs taken from ES table and 

moved to text 

6. Add TAG comment section in Section 10 on cost tracking benefits.  Propose that if 
the permittees have a correct cost accounting/reporting system, they would be granted 
an additional quantity of points towards their receipt of a grant under a state/federal 
program; for example, Section 319(h) grants are evaluated on a point ranking system 
that is established by a state.  If the cost accounting/reporting information were 
tabulated pursuant to the state's suggested format, that applicant would receive a 
bonus allotment equal to a boost in total points of approximately 15 percent.  This 
would alert that permittee to the benefit in competing for these grants as a pre-
requisite to establishing the appropriate cost accounting system. The proposed 
system would benefit from review and acceptance by the California League of Cities.  
Note the process in developing consistent cost reporting in the region and the 
associated benefit to the city with developing and justifying stormwater utility fees.  
Note that our recommendations for cost reporting are only the first step in this process 
of developing consistent cost reporting.  This process includes notifying cities of 
reporting goals, identifying whether costs are minor and local and applicable to other 
cities, review reported costs for quality and consistency, and provide feedback to the 
cities.  Identify appropriate categories with definitions to allow clarification between 
differences; with appropriate definitions, the individual entities could probably better 
assist the permittees to understand the benefit of reporting costs in a correct fashion. 
For example, a reported cost item may be illegal discharge elimination and would 
have clarified definitions to differentiate between end-of-pipe actions, in-pipe actions, 
source identification, and source detection. Location of Change: Discussion added 

to Section 10.2 and 10.3, pages 51 and 56.  Regressions moved to Appendix G.

7. Make sure legal fees are properly discussed.  Appellant fees are excluded, but legal 
advice on program implementation and response to citizen suits are included.  We 
assume that if legal fees are incurred, it is part of the cost of doing business. This is 
not an assumption that all lawsuits are frivolous and therefore attorney fees are 
justified expenses.  Neither is it an assumption that all legal advice is to challenge the 
lawsuit rather than to acquiesce to the demands of the lawsuit.    Location of 

Change: See discussion in section 9.5
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8. Append all written TAG comments to the report.  Location of Change: See 

Appendix J.

9. Report cost without existing and enhanced ‘big-ticket’ items such as street sweeping 
trash collection, storm drain maintenance, drain line cleaning, channel cleaning, and 
pump station cleaning, recycling, hazardous waste roundups, etc.  Note that an 
unknown portion of an “enhanced” cost is appropriate to count toward the additional 
financial burden of permit compliance. Also, include a suggestion that a three years 
average, 1987-1990, may be used as a baseline cost to figure out “enhancement” 
portion costs based on the post 1990 MS4 permit requirements and caveat that unit 
cost for sweeping varies.  Note that sweeping is an enhanced cost and the majority of 
effort pre-existed the first stormwater permits.  Also caveat that all programs may still 
have hidden costs that could not be identified by the cities.  An example is backup 
equipment for street sweeping, but note that these costs are also preexisting.
Location of Change: See section 9.4 for added discussion of existing and 

enhanced costs and see Section 2.5 for discussion of using baseline costs. 

10. Consider using pie charts for each city to show distribution of costs among categories.  
Location of Change: See individual city sections (sections 3-8) 

11. Note that Post Construction costs are expected to increase as cities move into full 
implementation of SUSMP type requirements for new development and 
redevelopment.  Note that the reported costs are particularly misleading for cost 
projection purposes since the research coincides with the start of SUSMP type 
requirements implementation.  Location of Change: Section 9.5, Qualitative 

Discussion of Stormwater Costs for Selected Cost Categories

Additional meeting notes 

1. Cities may try to push as much general fund expenses as possible to stormwater a fee, 
but public response to fees helps balance cost. [I believed we discussed that cities 
successful in passing a SW fee were very transparent in the process, limited in scope, 
and going to great lengths to tie the SW fee to activities and capital investments 
related directly to water quality enhancements and benefits. Probably is not a bad idea 
to put some positive “lessons learned” from those successful cases in passing a SW 
fee.] (Dan) 

2. GASB 34 may not be a realistic method to encourage cost reporting, especially on the 
short term. [is there a way to move this idea at a national level? That GASB can 
develop some standards for such a purpose, or add to an existing one?] (Dan). 

3. Hamilton County, Ohio costs were not captured till 2001, for Phase II non-Cincinnati 
areas.  Took two years to establish more consistent cost reporting. The cost had been 
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accounted for from 2001 through 2003 for Phase II cities, but that even these costs 
were "too vague" to allow appropriate interpretation by all 44 permittees.  When 
CDM conducted the next evaluation required to establish a charge for these functional 
activities, CDM had to more precisely define the activities and quantify the level of 
effort for each action (Steve). 

4. Wisconsin and Florida: cities are given points for having a fee, points awarded if 
utility charges are above $3.50 (80), below (40), and none (0). Points are a criterion 
for grant applications. Expand the last sentence to read “This approach would assure 
that permittees competing for grants would receive between 15 and 20 percent bonus 
points in the priority ranking system utilized by these states to award grants” (Steve).

5. Average cost per billing unit is $2.92/month for all stormwater including flood. Only 
for cities with stormwater fund/fee. Insert “Based upon evaluations conducted for 
stormwater utilities charging a stormwater user fee as of December 31, 2003, the total 
monthly charge per residential dwelling unit was $2.92/month.  The services provided 
for this fee included all components that a given jurisdiction was incorporating into 
the stormwater management program, but could have been augmented/supplemented 
with additional monies from other sources that weren't clear in the writer's review.  
However, greater than 75 percent of those systems reviewed included some costs for 
quantity management in this fee.” (Steve). [See my comment at first point, it seems 
that a focused SW quality fee will be on average much less that $3/month/billing unit. 
city of LA with its current $18/yr/household seems to be right there, at the average.]
(Dan)
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State & County QuickFacts

Los Angeles County, California 

People QuickFacts

Los 

Angeles 

County California

Population, 2012 estimate NA 38,041,430

Population, 2011 estimate 9,889,056 37,683,933

Population, 2010 (April 1) estimates base 9,818,605 37,253,956

Population, percent change, April 1, 2010 to July 1, 2012 NA 2.1%

Population, percent change, April 1, 2010 to July 1, 2011 0.7% 1.2%

Population, 2010 9,818,605 37,253,956

Persons under 5 years, percent, 2011 6.6% 6.7%

Persons under 18 years, percent, 2011 24.1% 24.6%

Persons 65 years and over, percent, 2011 11.1% 11.7%

Female persons, percent, 2011 50.7% 50.3%

White persons, percent, 2011 (a) 71.8% 74.0%

Black persons, percent, 2011 (a) 9.3% 6.6%

American Indian and Alaska Native persons, percent, 2011 
(a) 1.5% 1.7%

Asian persons, percent, 2011 (a) 14.2% 13.6%

Native Hawaiian and Other Pacific Islander persons, 
percent, 2011 (a) 0.4% 0.5%

Persons reporting two or more races, percent, 2011 2.8% 3.6%

Persons of Hispanic or Latino Origin, percent, 2011 (b) 48.1% 38.1%

White persons not Hispanic, percent, 2011 27.6% 39.7%

Living in same house 1 year & over, percent, 2007-2011 86.7% 84.2%

Foreign born persons, percent, 2007-2011 35.6% 27.2%

Language other than English spoken at home, percent age 
5+, 2007-2011 56.6% 43.2%

High school graduate or higher, percent of persons age 
25+, 2007-2011 76.1% 80.8%

Bachelor's degree or higher, percent of persons age 25+, 
2007-2011 29.2% 30.2%

Veterans, 2007-2011 354,430 1,997,566

Mean travel time to work (minutes), workers age 16+, 2007
-2011 29.1 27.0

Housing units, 2011 3,449,273 13,720,462

Homeownership rate, 2007-2011 47.8% 56.7%

Housing units in multi-unit structures, percent, 2007-2011 41.9% 30.8%

Median value of owner-occupied housing units, 2007-2011 $478,300 $421,600

Households, 2007-2011 3,218,518 12,433,172

Persons per household, 2007-2011 2.99 2.91

Per capita money income in the past 12 months (2011 
dollars), 2007-2011 $27,954 $29,634

Median household income, 2007-2011 $56,266 $61,632

Persons below poverty level, percent, 2007-2011 16.3% 14.4%

Business QuickFacts

Los 

Angeles 

County California

Private nonfarm establishments, 2010 244,447 849,8751

Private nonfarm employment, 2010 3,580,067 12,536,4021

Private nonfarm employment, percent change, 2000-2010 -7.3 -2.71

Nonemployer establishments, 2010 875,747 2,814,409

Total number of firms, 2007 1,046,940 3,425,510

Black-owned firms, percent, 2007 5.7% 4.0%

American Indian- and Alaska Native-owned firms, percent, 
2007 1.4% 1.3%

Asian-owned firms, percent, 2007 17.5% 14.9%

People Business Geography Data Research Newsroom Search

U.S. Department of Commerce
Home About Us Subjects A to Z FAQs Help

Page 1 of 2Los Angeles County QuickFacts from the US Census Bureau

3/7/2013http://quickfacts.census.gov/qfd/states/06/06037.html
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Native Hawaiian and Other Pacific Islander-owned firms, 
percent, 2007 

0.3% 0.3%

Hispanic-owned firms, percent, 2007 21.6% 16.5%

Women-owned firms, percent, 2007 30.2% 30.3%

Manufacturers shipments, 2007 ($1000) 153,343,705 491,372,092

Merchant wholesaler sales, 2007 ($1000) 198,435,837 598,456,486

Retail sales, 2007 ($1000) 119,111,840 455,032,270

Retail sales per capita, 2007 $12,236 $12,561

Accommodation and food services sales, 2007 ($1000) 20,238,148 80,852,787

Building permits, 2011 9,895 45,471

Geography QuickFacts

Los 

Angeles 

County California

Land area in square miles, 2010 4,057.88 155,779.22

Persons per square mile, 2010 2,419.6 239.1

FIPS Code 037 06

Metropolitan or Micropolitan Statistical Area Los Angeles
-Long 

Beach-
Santa Ana, 

CA Metro 

Area

1: Includes data not distributed by county.

(a) Includes persons reporting only one race.
(b) Hispanics may be of any race, so also are included in applicable race categories. 

D: Suppressed to avoid disclosure of confidential information 
F: Fewer than 100 firms 
FN: Footnote on this item for this area in place of data 
NA: Not available 
S: Suppressed; does not meet publication standards 
X: Not applicable 
Z: Value greater than zero but less than half unit of measure shown

Source U.S. Census Bureau: State and County QuickFacts. Data derived from Population Estimates, American Community Survey, 
Census of Population and Housing, State and County Housing Unit Estimates, County Business Patterns, Nonemployer Statistics, 
Economic Census, Survey of Business Owners, Building Permits, Consolidated Federal Funds Report
Last Revised: Thursday, 10-Jan-2013 15:07:31 EST

Page 2 of 2Los Angeles County QuickFacts from the US Census Bureau

3/7/2013http://quickfacts.census.gov/qfd/states/06/06037.html
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Population for Storm Water Entities as Defined by the 2000 Census 

California 

This document contains calculations for populations within an Urbanized Areas (UA) as designated by the US Census 
Bureau for the state of California. Population is calculated for each portion of either an incorporated place or a 
county within an UA and is based on the population values provided by the 2000 US Census Tiger data. In addition, a 
table is included that provides a list of places that have a population greater than 10,000 people and a population density 
of 1,000 people per square mile that are not located in an UA. This data was obtained from the US Census website. 

Urbanized Area Populations 

The table below provides a guide for the UA table headings. 

Heading Meaning 
UA Name Name of the UA 
County County in which the UA is located 
FIPSSTCO State and County FIPS Code 
Place Name Name of the Incorporated Place 
Population 2000 Population of selected area based on the 2000 US Census 

UA Name County FIPSSTCO Place Name Population 2000 
Antioch, CA Contra Costa 06013 Antioch 89,017 
Antioch, CA Contra Costa 06013 Bay Point 21,196 
Antioch, CA Contra Costa 06013 Brentwood 23,283 
Antioch, CA Contra Costa 06013 Oakley 25,322 
Antioch, CA Contra Costa 06013 Pittsburg 56,685 
Antioch, CA Contra Costa 06013 * 2,088 

Atascadero--El Paso de Robles (Paso Robles) San Luis Obispo 06079 Atascadero 23,350 
Atascadero--El Paso de Robles (Paso Robles) San Luis Obispo 06079 El Paso de Robles (Paso Robles) 23,264 
Atascadero--El Paso de Robles (Paso Robles) San Luis Obispo 06079 Templeton 4,302 
Atascadero--El Paso de Robles (Paso Robles) San Luis Obispo 06079 * 3,846 

Bakersfield, CA Kern 06029 Bakersfield 244,281 
Bakersfield, CA Kern 06029 Lamont 13,288 
Bakersfield, CA Kern 06029 Oildale 27,759 
Bakersfield, CA Kern 06029 Rosedale 7,113 
Bakersfield, CA Kern 06029 Weedpatch 2,056 
Bakersfield, CA Kern 06029 * 101,628 
Camarillo, CA Ventura 06111 Camarillo 55,115 
Camarillo, CA Ventura 06111 * 7,683 

Chico, CA Butte 06007 Chico 59,688 
Chico, CA Butte 06007 Durham 1,742 
Chico, CA Butte 06007 * 27,791 

Concord, CA Contra Costa 06013 Alamo 11,501 
Concord, CA Contra Costa 06013 Blackhawk-Camino Tassajara 8,979 
Concord, CA Contra Costa 06013 Clayton 10,762 
Concord, CA Contra Costa 06013 Clyde 694 
Concord, CA Contra Costa 06013 Concord 121,290 
Concord, CA Contra Costa 06013 Danville 41,663 
Concord, CA Contra Costa 06013 Diablo 988 
Concord, CA Alameda 06001 Dublin 29,784 
Concord, CA Contra Costa 06013 Lafayette 23,887 
Concord, CA Contra Costa 06013 Martinez 35,814 
Concord, CA Contra Costa 06013 Moraga 16,290 
Concord, CA Contra Costa 06013 Mountain View 2,468 
Concord, CA Contra Costa 06013 Orinda 17,229 
Concord, CA Contra Costa 06013 Pacheco 3,562 
Concord, CA Contra Costa 06013 Pleasant Hill 32,837 
Concord, CA Alameda 06001 Pleasanton 61,300 
Concord, CA Contra Costa 06013 San Ramon 44,717 
Concord, CA Alameda 06001 Sunol 465 
Concord, CA Contra Costa 06013 Vine Hill 2,886 
Concord, CA Contra Costa 06013 Waldon 5,133 
Concord, CA Contra Costa 06013 Walnut Creek 63,904 
Concord, CA Alameda 06001 * 774 
Concord, CA Contra Costa 06013 * 15,697 

Davis, CA Yolo 06113 Davis 59,993 
Davis, CA Yolo 06113 * 6,029 

El Centro, CA Imperial 06025 El Centro 37,591 
El Centro, CA Imperial 06025 Heber 2,988 
El Centro, CA Imperial 06025 Imperial 7,464 
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UA Name County FIPSSTCO Place Name Population 2000 
El Centro, CA Imperial 06025 * 4,911 
Fairfield, CA Solano 06095 Fairfield 85,704 
Fairfield, CA Solano 06095 Suisun City 26,118 
Fairfield, CA Solano 06095 * 624 
Fresno, CA Fresno 06019 Calwa 762 
Fresno, CA Fresno 06019 Clovis 68,402 
Fresno, CA Fresno 06019 Easton 1,532 
Fresno, CA Fresno 06019 Fresno 426,818 
Fresno, CA Fresno 06019 * 57,329 
Fresno, CA Madera 06039 * 80 

Gilroy--Morgan Hill, CA Santa Clara 06085 Gilroy 41,136 
Gilroy--Morgan Hill, CA Santa Clara 06085 Morgan Hill 32,335 
Gilroy--Morgan Hill, CA Santa Clara 06085 San Martin 4,201 
Gilroy--Morgan Hill, CA Santa Clara 06085 * 6,948 

Hemet, CA Riverside 06065 East Hemet 14,823 
Hemet, CA Riverside 06065 Hemet 58,382 
Hemet, CA Riverside 06065 Homeland 3,680 
Hemet, CA Riverside 06065 Romoland 19 
Hemet, CA Riverside 06065 San Jacinto 22,882 
Hemet, CA Riverside 06065 Valle Vista 10,488 
Hemet, CA Riverside 06065 * 6,926 

Indio--Cathedral City--Palm Springs, CA Riverside 06065 Bermuda Dunes 6,229 
Indio--Cathedral City--Palm Springs, CA Riverside 06065 Cathedral City 42,426 
Indio--Cathedral City--Palm Springs, CA Riverside 06065 Coachella 22,176 
Indio--Cathedral City--Palm Springs, CA Riverside 06065 Indian Wells 3,064 
Indio--Cathedral City--Palm Springs, CA Riverside 06065 Indio 47,951 
Indio--Cathedral City--Palm Springs, CA Riverside 06065 La Quinta 21,414 
Indio--Cathedral City--Palm Springs, CA Riverside 06065 Palm Desert 40,799 
Indio--Cathedral City--Palm Springs, CA Riverside 06065 Palm Springs 41,373 
Indio--Cathedral City--Palm Springs, CA Riverside 06065 Rancho Mirage 12,537 
Indio--Cathedral City--Palm Springs, CA Riverside 06065 Thousand Palms 4,741 
Indio--Cathedral City--Palm Springs, CA Riverside 06065 * 12,146 

Lancaster--Palmdale, CA Los Angeles 06037 Desert View Highlands 2,337 
Lancaster--Palmdale, CA Los Angeles 06037 Lancaster 117,856 
Lancaster--Palmdale, CA Los Angeles 06037 Littlerock 1,351 
Lancaster--Palmdale, CA Los Angeles 06037 Palmdale 115,593 
Lancaster--Palmdale, CA Los Angeles 06037 Quartz Hill 9,881 
Lancaster--Palmdale, CA Los Angeles 06037 * 16,514 

Livermore, CA Alameda 06001 Livermore 73,109 
Livermore, CA Alameda 06001 Pleasanton 1,651 
Livermore, CA Alameda 06001 * 442 

Lodi, CA Sacramento 06067 Galt 19,430 
Lodi, CA San Joaquin 06077 Lodi 56,985 
Lodi, CA San Joaquin 06077 North Woodbridge 1,149 
Lodi, CA San Joaquin 06077 South Woodbridge 2,825 
Lodi, CA Sacramento 06067 * 667 
Lodi, CA San Joaquin 06077 * 2,679 

Lompoc, CA Santa Barbara 06083 Lompoc 41,103 
Lompoc, CA Santa Barbara 06083 Mission Hills 3,142 
Lompoc, CA Santa Barbara 06083 Vandenberg AFB 6,151 
Lompoc, CA Santa Barbara 06083 Vandenberg Village 5,065 
Lompoc, CA Santa Barbara 06083 * 206 

Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Alhambra 85,804 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Alondra Park 8,622 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Altadena 42,610 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Anaheim 327,698 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Arcadia 53,054 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Artesia 16,380 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Avocado Heights 15,148 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Azusa 44,560 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Baldwin Park 75,837 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Bell 36,664 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Bell Gardens 44,054 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Bellflower 72,878 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Beverly Hills 33,784 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Bradbury 855 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Brea 34,694 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Buena Park 78,282 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Burbank 98,476 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Calabasas 12,259 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Carson 89,730 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Cerritos 51,488 
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Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Charter Oak 9,027 
Los Angeles--Long Beach--Santa Ana, CA San Bernardino 06071 Chino 67,164 
Los Angeles--Long Beach--Santa Ana, CA San Bernardino 06071 Chino Hills 63,331 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Citrus 10,581 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Claremont 32,905 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Commerce 12,568 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Compton 93,493 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Costa Mesa 108,724 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Covina 46,837 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Cudahy 24,208 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Culver City 38,816 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Cypress 46,229 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Del Aire 9,012 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Diamond Bar 56,287 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Downey 107,323 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Duarte 21,486 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 East Compton 9,286 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 East La Mirada 9,538 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 East Los Angeles 124,283 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 East Pasadena 6,045 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 East San Gabriel 14,512 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 El Monte 115,965 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 El Segundo 16,033 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Florence-Graham 60,197 
Los Angeles--Long Beach--Santa Ana, CA San Bernardino 06071 Fontana 4,746 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Fountain Valley 54,978 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Fullerton 126,003 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Garden Grove 165,196 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Gardena 57,746 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Glendale 192,588 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Glendora 49,415 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Hacienda Heights 53,122 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Hawaiian Gardens 14,779 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Hawthorne 84,112 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Hermosa Beach 18,566 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Hidden Hills 1,875 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Huntington Beach 189,594 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Huntington Park 61,348 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Industry 777 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Inglewood 112,580 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Irvine 143,007 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Irwindale 1,398 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 La Canada Flintridge 20,318 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 La Crescenta-Montrose 18,532 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 La Habra 58,974 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 La Habra Heights 5,712 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 La Mirada 46,783 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 La Palma 15,408 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 La Puente 41,063 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 La Verne 31,624 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Ladera Heights 6,568 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Lakewood 79,345 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Lawndale 31,711 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Lennox 22,950 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Lomita 20,046 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Long Beach 461,522 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Los Alamitos 11,536 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Los Angeles 3,689,411 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Lynwood 69,845 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Malibu 11,065 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Manhattan Beach 33,852 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Marina del Rey 8,176 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Mayflower Village 5,081 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Maywood 28,083 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Monrovia 36,814 
Los Angeles--Long Beach--Santa Ana, CA San Bernardino 06071 Montclair 33,049 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Montebello 62,150 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Monterey Park 60,051 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Newport Beach 70,032 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Newport Coast 2,671 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 North El Monte 3,703 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Norwalk 103,298 
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Los Angeles--Long Beach--Santa Ana, CA San Bernardino 06071 Ontario 156,530 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Orange 128,821 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Palos Verdes Estates 13,340 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Paramount 55,266 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Pasadena 133,936 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Pico Rivera 63,428 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Placentia 46,488 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Pomona 149,473 
Los Angeles--Long Beach--Santa Ana, CA San Bernardino 06071 Rancho Cucamonga 122,803 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Rancho Palos Verdes 41,145 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Redondo Beach 63,261 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Rolling Hills 1,871 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Rolling Hills Estates 7,676 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Rosemead 53,505 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Rossmoor 10,298 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Rowland Heights 48,472 
Los Angeles--Long Beach--Santa Ana, CA San Bernardino 06071 San Antonio Heights 3,122 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 San Dimas 34,757 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 San Fernando 23,564 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 San Gabriel 39,804 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 San Joaquin Hills 2,959 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 San Marino 12,945 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Santa Ana 337,977 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Santa Fe Springs 17,438 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Santa Monica 84,084 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Seal Beach 24,157 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Sierra Madre 10,578 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Signal Hill 9,333 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 South El Monte 21,144 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 South Gate 96,375 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 South Pasadena 24,292 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 South San Gabriel 7,595 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 South San Jose Hills 20,218 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 South Whittier 55,193 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Stanton 37,403 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Temple City 33,377 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Torrance 137,946 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Tustin 67,504 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Tustin Foothills 24,044 
Los Angeles--Long Beach--Santa Ana, CA San Bernardino 06071 Upland 68,393 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Valinda 21,776 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Vernon 91 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 View Park-Windsor Hills 10,958 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Villa Park 5,999 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Vincent 15,097 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Walnut 30,004 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Walnut Park 16,180 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 West Athens 9,101 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 West Carson 21,138 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 West Compton 5,435 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 West Covina 105,080 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 West Hollywood 35,716 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 West Puente Valley 22,589 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 West Whittier-Los Nietos 25,129 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Westminster 88,207 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Westmont 31,623 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Whittier 83,680 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 Willowbrook 34,138 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 Yorba Linda 58,513 
Los Angeles--Long Beach--Santa Ana, CA Los Angeles 06037 * 70,452 
Los Angeles--Long Beach--Santa Ana, CA Orange 06059 * 42,616 
Los Angeles--Long Beach--Santa Ana, CA Riverside 06065 * 658 
Los Angeles--Long Beach--Santa Ana, CA San Bernardino 06071 * 15,189 
Los Angeles--Long Beach--Santa Ana, CA Ventura 06111 * 1,673 

Madera, CA Madera 06039 Madera 43,128 
Madera, CA Madera 06039 Madera Acres 7,496 
Madera, CA Madera 06039 Parksdale 2,688 
Madera, CA Madera 06039 Parkwood 2,119 
Madera, CA Madera 06039 * 2,596 
Manteca, CA San Joaquin 06077 Manteca 48,745 
Manteca, CA San Joaquin 06077 * 2,431 
Merced, CA Merced 06047 Atwater 23,098 
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Merced, CA Merced 06047 Merced 63,696 
Merced, CA Merced 06047 Winton 8,762 
Merced, CA Merced 06047 * 14,927 

Mission Viejo, CA Orange 06059 Aliso Viejo 40,166 
Mission Viejo, CA Orange 06059 Coto de Caza 12,757 
Mission Viejo, CA Orange 06059 Dana Point 35,110 
Mission Viejo, CA Orange 06059 Foothill Ranch 10,899 
Mission Viejo, CA Orange 06059 Irvine 4 
Mission Viejo, CA Orange 06059 Laguna Beach 23,717 
Mission Viejo, CA Orange 06059 Laguna Hills 31,178 
Mission Viejo, CA Orange 06059 Laguna Niguel 61,891 
Mission Viejo, CA Orange 06059 Laguna Woods 16,507 
Mission Viejo, CA Orange 06059 Lake Forest 58,705 
Mission Viejo, CA Orange 06059 Las Flores 5,625 
Mission Viejo, CA Orange 06059 Mission Viejo 93,102 
Mission Viejo, CA Orange 06059 Portola Hills 6,391 
Mission Viejo, CA Orange 06059 Rancho Santa Margarita 47,214 
Mission Viejo, CA Orange 06059 San Clemente 49,700 
Mission Viejo, CA Orange 06059 San Juan Capistrano 33,407 
Mission Viejo, CA Orange 06059 * 6,642 

Modesto, CA Stanislaus 06099 Bret Harte 5,161 
Modesto, CA Stanislaus 06099 Bystrom 4,518 
Modesto, CA Stanislaus 06099 Ceres 34,548 
Modesto, CA Stanislaus 06099 Del Rio 1,051 
Modesto, CA Stanislaus 06099 Empire 3,903 
Modesto, CA Stanislaus 06099 Hughson 3,934 
Modesto, CA Stanislaus 06099 Keyes 4,543 
Modesto, CA Stanislaus 06099 Modesto 188,834 
Modesto, CA San Joaquin 06077 Ripon 10,048 
Modesto, CA Stanislaus 06099 Riverbank 15,756 
Modesto, CA Stanislaus 06099 Riverdale Park 1,094 
Modesto, CA Stanislaus 06099 Salida 12,004 
Modesto, CA Stanislaus 06099 Shackelford 5,170 
Modesto, CA Stanislaus 06099 West Modesto 6,059 
Modesto, CA San Joaquin 06077 * 94 
Modesto, CA Stanislaus 06099 * 14,228 

Napa, CA Napa 06055 Napa 72,511 
Napa, CA Napa 06055 * 7,356 

Oxnard, CA Ventura 06111 Channel Islands Beach 3,142 
Oxnard, CA Ventura 06111 El Rio 6,193 
Oxnard, CA Ventura 06111 Meiners Oaks 3,750 
Oxnard, CA Ventura 06111 Mira Monte 6,614 
Oxnard, CA Ventura 06111 Oak View 4,088 
Oxnard, CA Ventura 06111 Ojai 7,827 
Oxnard, CA Ventura 06111 Oxnard 170,324 
Oxnard, CA Ventura 06111 Port Hueneme 21,845 
Oxnard, CA Ventura 06111 San Buenaventura (Ventura) 100,889 
Oxnard, CA Ventura 06111 * 12,919 

Petaluma, CA Sonoma 06097 Petaluma 54,458 
Petaluma, CA Sonoma 06097 * 5,500 
Porterville, CA Tulare 06107 East Porterville 6,624 
Porterville, CA Tulare 06107 Porterville 39,487 
Porterville, CA Tulare 06107 Strathmore 2,566 
Porterville, CA Tulare 06107 * 11,584 
Redding, CA Shasta 06089 Anderson 9,016 
Redding, CA Shasta 06089 Redding 79,199 
Redding, CA Shasta 06089 Shasta Lake 8,215 
Redding, CA Shasta 06089 * 8,837 

Riverside--San Bernardino, CA Riverside 06065 Banning 22,849 
Riverside--San Bernardino, CA Riverside 06065 Beaumont 11,011 
Riverside--San Bernardino, CA San Bernardino 06071 Bloomington 19,294 
Riverside--San Bernardino, CA Riverside 06065 Calimesa 6,068 
Riverside--San Bernardino, CA Riverside 06065 Cherry Valley 5,196 
Riverside--San Bernardino, CA San Bernardino 06071 Colton 47,632 
Riverside--San Bernardino, CA Riverside 06065 Corona 124,202 
Riverside--San Bernardino, CA Riverside 06065 El Cerrito 4,590 
Riverside--San Bernardino, CA San Bernardino 06071 Fontana 123,531 
Riverside--San Bernardino, CA Riverside 06065 Glen Avon 14,167 
Riverside--San Bernardino, CA San Bernardino 06071 Grand Terrace 11,626 
Riverside--San Bernardino, CA Riverside 06065 Highgrove 3,445 
Riverside--San Bernardino, CA San Bernardino 06071 Highland 43,811 
Riverside--San Bernardino, CA Riverside 06065 Home Gardens 9,461 
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Riverside--San Bernardino, CA Riverside 06065 Lake Elsinore 20 
Riverside--San Bernardino, CA San Bernardino 06071 Loma Linda 18,596 
Riverside--San Bernardino, CA Riverside 06065 March AFB 25 
Riverside--San Bernardino, CA San Bernardino 06071 Mentone 7,565 
Riverside--San Bernardino, CA Riverside 06065 Mira Loma 17,617 
Riverside--San Bernardino, CA Riverside 06065 Moreno Valley 141,559 
Riverside--San Bernardino, CA San Bernardino 06071 Muscoy 8,919 
Riverside--San Bernardino, CA Riverside 06065 Norco 24,157 
Riverside--San Bernardino, CA Riverside 06065 Pedley 11,207 
Riverside--San Bernardino, CA Riverside 06065 Perris 35,186 
Riverside--San Bernardino, CA San Bernardino 06071 Rancho Cucamonga 4,808 
Riverside--San Bernardino, CA San Bernardino 06071 Redlands 62,629 
Riverside--San Bernardino, CA San Bernardino 06071 Rialto 91,648 
Riverside--San Bernardino, CA Riverside 06065 Riverside 255,051 
Riverside--San Bernardino, CA Riverside 06065 Rubidoux 29,180 
Riverside--San Bernardino, CA San Bernardino 06071 San Bernardino 184,667 
Riverside--San Bernardino, CA Riverside 06065 Sunnyslope 4,404 
Riverside--San Bernardino, CA Riverside 06065 Woodcrest 8,342 
Riverside--San Bernardino, CA San Bernardino 06071 Yucaipa 39,738 
Riverside--San Bernardino, CA Riverside 06065 * 47,011 
Riverside--San Bernardino, CA San Bernardino 06071 * 67,604 

Sacramento, CA Sacramento 06067 Arden-Arcade 96,025 
Sacramento, CA Placer 06061 Auburn 12,249 
Sacramento, CA Sacramento 06067 Carmichael 49,742 
Sacramento, CA Sacramento 06067 Citrus Heights 85,071 
Sacramento, CA El Dorado 06017 El Dorado Hills 17,734 
Sacramento, CA Sacramento 06067 Elk Grove 59,700 
Sacramento, CA Sacramento 06067 Fair Oaks 28,008 
Sacramento, CA Sacramento 06067 Florin 27,605 
Sacramento, CA Sacramento 06067 Folsom 51,791 
Sacramento, CA Sacramento 06067 Foothill Farms 17,426 
Sacramento, CA Sacramento 06067 Gold River 8,023 
Sacramento, CA Placer 06061 Granite Bay 18,064 
Sacramento, CA Sacramento 06067 La Riviera 10,273 
Sacramento, CA Sacramento 06067 Laguna 34,309 
Sacramento, CA Sacramento 06067 Laguna West-Lakeside 8,414 
Sacramento, CA Placer 06061 Loomis 5,486 
Sacramento, CA Placer 06061 North Auburn 11,523 
Sacramento, CA Sacramento 06067 North Highlands 44,187 
Sacramento, CA Sacramento 06067 Orangevale 26,705 
Sacramento, CA Sacramento 06067 Parkway-South Sacramento 36,468 
Sacramento, CA Sacramento 06067 Rancho Cordova 54,326 
Sacramento, CA Sacramento 06067 Rio Linda 10,466 
Sacramento, CA Placer 06061 Rocklin 36,061 
Sacramento, CA Sacramento 06067 Rosemont 22,904 
Sacramento, CA Placer 06061 Roseville 79,613 
Sacramento, CA Sacramento 06067 Sacramento 405,601 
Sacramento, CA Sacramento 06067 Vineyard 9,356 
Sacramento, CA Yolo 06113 West Sacramento 31,165 
Sacramento, CA El Dorado 06017 * 121 
Sacramento, CA Placer 06061 * 10,510 
Sacramento, CA Sacramento 06067 * 84,572 

Salinas, CA Monterey 06053 Boronda 1,325 
Salinas, CA Monterey 06053 Castroville 6,724 
Salinas, CA Monterey 06053 Elkhorn 1,266 
Salinas, CA Monterey 06053 Prunedale 12,686 
Salinas, CA Monterey 06053 Salinas 151,045 
Salinas, CA Monterey 06053 * 6,127 

San Diego, CA San Diego 06073 Alpine 10,806 
San Diego, CA San Diego 06073 Bonita 12,401 
San Diego, CA San Diego 06073 Bonsall 1,647 
San Diego, CA San Diego 06073 Bostonia 15,169 
San Diego, CA San Diego 06073 Camp Pendleton North 8,197 
San Diego, CA San Diego 06073 Camp Pendleton South 8,854 
San Diego, CA San Diego 06073 Carlsbad 76,452 
San Diego, CA San Diego 06073 Casa de Oro-Mount Helix 18,874 
San Diego, CA San Diego 06073 Chula Vista 171,957 
San Diego, CA San Diego 06073 Coronado 24,100 
San Diego, CA San Diego 06073 Crest 1,870 
San Diego, CA San Diego 06073 Del Mar 4,389 
San Diego, CA San Diego 06073 El Cajon 94,869 
San Diego, CA San Diego 06073 Encinitas 57,606 
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San Diego, CA San Diego 06073 Escondido 131,853 
San Diego, CA San Diego 06073 Fairbanks Ranch 1,261 
San Diego, CA San Diego 06073 Fallbrook 27,819 
San Diego, CA San Diego 06073 Granite Hills 3,246 
San Diego, CA San Diego 06073 Harbison Canyon 1,585 
San Diego, CA San Diego 06073 Hidden Meadows 1,490 
San Diego, CA San Diego 06073 Imperial Beach 26,992 
San Diego, CA San Diego 06073 Jamul 4,408 
San Diego, CA San Diego 06073 La Mesa 54,749 
San Diego, CA San Diego 06073 La Presa 32,721 
San Diego, CA San Diego 06073 Lake San Marcos 4,138 
San Diego, CA San Diego 06073 Lakeside 19,491 
San Diego, CA San Diego 06073 Lemon Grove 24,918 
San Diego, CA San Diego 06073 National City 54,260 
San Diego, CA San Diego 06073 Oceanside 160,163 
San Diego, CA San Diego 06073 Poway 46,610 
San Diego, CA San Diego 06073 Rancho San Diego 20,146 
San Diego, CA San Diego 06073 Rancho Santa Fe 2,989 
San Diego, CA San Diego 06073 San Diego 1,218,359 
San Diego, CA San Diego 06073 San Marcos 53,888 
San Diego, CA San Diego 06073 Santee 52,975 
San Diego, CA San Diego 06073 Solana Beach 12,979 
San Diego, CA San Diego 06073 Spring Valley 26,663 
San Diego, CA San Diego 06073 Vista 89,812 
San Diego, CA San Diego 06073 Winter Gardens 19,771 
San Diego, CA San Diego 06073 * 73,959 

San Francisco--Oakland, CA Alameda 06001 Alameda 72,233 
San Francisco--Oakland, CA Alameda 06001 Albany 16,444 
San Francisco--Oakland, CA Alameda 06001 Ashland 20,793 
San Francisco--Oakland, CA San Mateo 06081 Atherton 7,194 
San Francisco--Oakland, CA Contra Costa 06013 Bayview-Montalvin 5,004 
San Francisco--Oakland, CA San Mateo 06081 Belmont 25,123 
San Francisco--Oakland, CA Alameda 06001 Berkeley 102,743 
San Francisco--Oakland, CA San Mateo 06081 Brisbane 3,597 
San Francisco--Oakland, CA San Mateo 06081 Broadmoor 4,026 
San Francisco--Oakland, CA San Mateo 06081 Burlingame 28,158 
San Francisco--Oakland, CA Alameda 06001 Castro Valley 57,292 
San Francisco--Oakland, CA Alameda 06001 Cherryland 13,837 
San Francisco--Oakland, CA San Mateo 06081 Colma 1,191 
San Francisco--Oakland, CA San Mateo 06081 Daly City 103,621 
San Francisco--Oakland, CA San Mateo 06081 East Palo Alto 29,506 
San Francisco--Oakland, CA Contra Costa 06013 East Richmond Heights 3,357 
San Francisco--Oakland, CA Contra Costa 06013 El Cerrito 23,171 
San Francisco--Oakland, CA Contra Costa 06013 El Sobrante 12,258 
San Francisco--Oakland, CA San Mateo 06081 Emerald Lake Hills 3,899 
San Francisco--Oakland, CA Alameda 06001 Emeryville 6,882 
San Francisco--Oakland, CA Alameda 06001 Fairview 9,437 
San Francisco--Oakland, CA San Mateo 06081 Foster City 28,803 
San Francisco--Oakland, CA Alameda 06001 Fremont 200,523 
San Francisco--Oakland, CA Alameda 06001 Hayward 139,812 
San Francisco--Oakland, CA Contra Costa 06013 Hercules 19,483 
San Francisco--Oakland, CA San Mateo 06081 Highlands-Baywood Park 4,210 
San Francisco--Oakland, CA San Mateo 06081 Hillsborough 10,825 
San Francisco--Oakland, CA Contra Costa 06013 Kensington 4,897 
San Francisco--Oakland, CA San Mateo 06081 Menlo Park 30,785 
San Francisco--Oakland, CA San Mateo 06081 Millbrae 20,718 
San Francisco--Oakland, CA Alameda 06001 Newark 42,471 
San Francisco--Oakland, CA San Mateo 06081 North Fair Oaks 15,440 
San Francisco--Oakland, CA Alameda 06001 Oakland 399,356 
San Francisco--Oakland, CA San Mateo 06081 Pacifica 38,390 
San Francisco--Oakland, CA Santa Clara 06085 Palo Alto 26,219 
San Francisco--Oakland, CA Alameda 06001 Piedmont 10,952 
San Francisco--Oakland, CA Contra Costa 06013 Pinole 18,889 
San Francisco--Oakland, CA San Mateo 06081 Portola Valley 3,569 
San Francisco--Oakland, CA San Mateo 06081 Redwood City 75,394 
San Francisco--Oakland, CA Contra Costa 06013 Richmond 98,287 
San Francisco--Oakland, CA Contra Costa 06013 Rodeo 8,150 
San Francisco--Oakland, CA Contra Costa 06013 Rollingwood 2,900 
San Francisco--Oakland, CA San Mateo 06081 San Bruno 40,165 
San Francisco--Oakland, CA San Mateo 06081 San Carlos 27,718 
San Francisco--Oakland, CA San Francisco 06075 San Francisco 776,733 
San Francisco--Oakland, CA Alameda 06001 San Leandro 79,452 
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San Francisco--Oakland, CA Alameda 06001 San Lorenzo 21,898 
San Francisco--Oakland, CA San Mateo 06081 San Mateo 92,482 
San Francisco--Oakland, CA Contra Costa 06013 San Pablo 30,215 
San Francisco--Oakland, CA San Mateo 06081 South San Francisco 60,552 
San Francisco--Oakland, CA Santa Clara 06085 Stanford 13,315 
San Francisco--Oakland, CA Contra Costa 06013 Tara Hills 5,332 
San Francisco--Oakland, CA Alameda 06001 Union City 66,637 
San Francisco--Oakland, CA San Mateo 06081 West Menlo Park 3,629 
San Francisco--Oakland, CA San Mateo 06081 Woodside 4,104 
San Francisco--Oakland, CA Alameda 06001 * 7,174 
San Francisco--Oakland, CA Contra Costa 06013 * 4,134 
San Francisco--Oakland, CA San Mateo 06081 * 12,390 

San Jose, CA Santa Clara 06085 Alum Rock 13,479 
San Jose, CA Santa Clara 06085 Buena Vista 1,704 
San Jose, CA Santa Clara 06085 Burbank 5,239 
San Jose, CA Santa Clara 06085 Cambrian Park 3,258 
San Jose, CA Santa Clara 06085 Campbell 38,138 
San Jose, CA Santa Clara 06085 Cupertino 50,509 
San Jose, CA Santa Clara 06085 East Foothills 8,133 
San Jose, CA Santa Clara 06085 Fruitdale 895 
San Jose, CA Santa Clara 06085 Lexington Hills 2,175 
San Jose, CA Santa Clara 06085 Los Altos 27,693 
San Jose, CA Santa Clara 06085 Los Altos Hills 7,822 
San Jose, CA Santa Clara 06085 Los Gatos 28,441 
San Jose, CA Santa Clara 06085 Loyola 3,478 
San Jose, CA Santa Clara 06085 Milpitas 62,317 
San Jose, CA Santa Clara 06085 Monte Sereno 3,483 
San Jose, CA Santa Clara 06085 Mountain View 70,690 
San Jose, CA Santa Clara 06085 Palo Alto 32,027 
San Jose, CA Santa Clara 06085 San Jose 894,188 
San Jose, CA Santa Clara 06085 Santa Clara 102,355 
San Jose, CA Santa Clara 06085 Saratoga 29,608 
San Jose, CA Santa Clara 06085 Seven Trees 1,666 
San Jose, CA Santa Clara 06085 Sunnyvale 131,760 
San Jose, CA Santa Clara 06085 Sunol-Midtown 748 
San Jose, CA Santa Clara 06085 * 17,967 
San Jose, CA Santa Cruz 06087 * 539 

San Luis Obispo, CA San Luis Obispo 06079 San Luis Obispo 44,148 
San Luis Obispo, CA San Luis Obispo 06079 * 9,350 

San Rafael--Novato, CA Marin 06041 Belvedere 2,125 
San Rafael--Novato, CA Marin 06041 Black Point-Green Point 1,081 
San Rafael--Novato, CA Marin 06041 Corte Madera 9,100 
San Rafael--Novato, CA Marin 06041 Fairfax 7,319 
San Rafael--Novato, CA Marin 06041 Kentfield 6,351 
San Rafael--Novato, CA Marin 06041 Larkspur 12,014 
San Rafael--Novato, CA Marin 06041 Lucas Valley-Marinwood 5,141 
San Rafael--Novato, CA Marin 06041 Mill Valley 13,600 
San Rafael--Novato, CA Marin 06041 Novato 47,384 
San Rafael--Novato, CA Marin 06041 Ross 2,329 
San Rafael--Novato, CA Marin 06041 San Anselmo 12,378 
San Rafael--Novato, CA Marin 06041 San Rafael 56,063 
San Rafael--Novato, CA Marin 06041 Santa Venetia 4,298 
San Rafael--Novato, CA Marin 06041 Sausalito 7,327 
San Rafael--Novato, CA Marin 06041 Strawberry 5,302 
San Rafael--Novato, CA Marin 06041 Tamalpais-Homestead Valley 10,360 
San Rafael--Novato, CA Marin 06041 Tiburon 8,609 
San Rafael--Novato, CA Marin 06041 Woodacre 1,277 
San Rafael--Novato, CA Marin 06041 * 20,778 

Santa Barbara, CA Santa Barbara 06083 Carpinteria 14,194 
Santa Barbara, CA Santa Barbara 06083 Goleta 54,316 
Santa Barbara, CA Santa Barbara 06083 Isla Vista 18,344 
Santa Barbara, CA Santa Barbara 06083 Mission Canyon 2,444 
Santa Barbara, CA Santa Barbara 06083 Montecito 9,678 
Santa Barbara, CA Santa Barbara 06083 Santa Barbara 92,151 
Santa Barbara, CA Santa Barbara 06083 Summerland 1,545 
Santa Barbara, CA Santa Barbara 06083 Toro Canyon 1,326 
Santa Barbara, CA Santa Barbara 06083 * 1,567 
Santa Barbara, CA Ventura 06111 * 459 
Santa Clarita, CA Los Angeles 06037 Santa Clarita 149,973 
Santa Clarita, CA Los Angeles 06037 * 20,508 
Santa Cruz, CA Santa Cruz 06087 Aptos 8,079 
Santa Cruz, CA Santa Cruz 06087 Aptos Hills-Larkin Valley 229 
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Santa Cruz, CA Santa Cruz 06087 Ben Lomond 2,364 
Santa Cruz, CA Santa Cruz 06087 Boulder Creek 3,147 
Santa Cruz, CA Santa Cruz 06087 Capitola 10,033 
Santa Cruz, CA Santa Cruz 06087 Day Valley 1,399 
Santa Cruz, CA Santa Cruz 06087 Felton 1,051 
Santa Cruz, CA Santa Cruz 06087 Live Oak 16,628 
Santa Cruz, CA Santa Cruz 06087 Opal Cliffs 6,458 
Santa Cruz, CA Santa Cruz 06087 Rio del Mar 9,198 
Santa Cruz, CA Santa Cruz 06087 Santa Cruz 54,593 
Santa Cruz, CA Santa Cruz 06087 Scotts Valley 11,385 
Santa Cruz, CA Santa Cruz 06087 Soquel 5,081 
Santa Cruz, CA Santa Cruz 06087 Twin Lakes 5,533 
Santa Cruz, CA Santa Cruz 06087 * 22,170 
Santa Maria, CA San Luis Obispo 06079 Nipomo 11,882 
Santa Maria, CA Santa Barbara 06083 Orcutt 28,305 
Santa Maria, CA Santa Barbara 06083 Santa Maria 77,249 
Santa Maria, CA San Luis Obispo 06079 * 27 
Santa Maria, CA Santa Barbara 06083 * 2,834 
Santa Rosa, CA Sonoma 06097 Cotati 6,471 
Santa Rosa, CA Sonoma 06097 Graton 1,739 
Santa Rosa, CA Sonoma 06097 Healdsburg 10,722 
Santa Rosa, CA Sonoma 06097 Larkfield-Wikiup 6,810 
Santa Rosa, CA Sonoma 06097 Rohnert Park 42,236 
Santa Rosa, CA Sonoma 06097 Roseland 6,369 
Santa Rosa, CA Sonoma 06097 Santa Rosa 147,031 
Santa Rosa, CA Sonoma 06097 Sebastopol 7,774 
Santa Rosa, CA Sonoma 06097 Windsor 22,693 
Santa Rosa, CA Sonoma 06097 * 33,563 

Seaside--Monterey--Marina, CA Monterey 06053 Carmel Valley Village 2,720 
Seaside--Monterey--Marina, CA Monterey 06053 Carmel-by-the-Sea 4,081 
Seaside--Monterey--Marina, CA Monterey 06053 Del Monte Forest 4,531 
Seaside--Monterey--Marina, CA Monterey 06053 Del Rey Oaks 1,650 
Seaside--Monterey--Marina, CA Monterey 06053 Marina 24,860 
Seaside--Monterey--Marina, CA Monterey 06053 Monterey 29,660 
Seaside--Monterey--Marina, CA Monterey 06053 Pacific Grove 15,522 
Seaside--Monterey--Marina, CA Monterey 06053 Sand City 261 
Seaside--Monterey--Marina, CA Monterey 06053 Seaside 31,676 
Seaside--Monterey--Marina, CA Monterey 06053 * 10,542 

Simi Valley, CA Ventura 06111 Simi Valley 110,497 
Simi Valley, CA Ventura 06111 Thousand Oaks 0** 
Simi Valley, CA Ventura 06111 * 1,848 
Stockton, CA San Joaquin 06077 August 7,808 
Stockton, CA San Joaquin 06077 Country Club 9,462 
Stockton, CA San Joaquin 06077 French Camp 4,004 
Stockton, CA San Joaquin 06077 Garden Acres 9,747 
Stockton, CA San Joaquin 06077 Kennedy 3,275 
Stockton, CA San Joaquin 06077 Lathrop 9,910 
Stockton, CA San Joaquin 06077 Lincoln Village 4,216 
Stockton, CA San Joaquin 06077 Morada 3,588 
Stockton, CA San Joaquin 06077 Stockton 243,695 
Stockton, CA San Joaquin 06077 Taft Mosswood 1,388 
Stockton, CA San Joaquin 06077 * 16,299 

Temecula--Murrieta, CA Riverside 06065 Canyon Lake 9,693 
Temecula--Murrieta, CA Riverside 06065 Lake Elsinore 27,900 
Temecula--Murrieta, CA Riverside 06065 Lakeland Village 5,609 
Temecula--Murrieta, CA Riverside 06065 Lakeview 1,477 
Temecula--Murrieta, CA Riverside 06065 Murrieta 42,599 
Temecula--Murrieta, CA Riverside 06065 Murrieta Hot Springs 2,948 
Temecula--Murrieta, CA Riverside 06065 Nuevo 3,710 
Temecula--Murrieta, CA Riverside 06065 Perris 2 
Temecula--Murrieta, CA Riverside 06065 Quail Valley 1,543 
Temecula--Murrieta, CA Riverside 06065 Romoland 2,481 
Temecula--Murrieta, CA Riverside 06065 Sedco Hills 3,017 
Temecula--Murrieta, CA Riverside 06065 Sun City 17,630 
Temecula--Murrieta, CA Riverside 06065 Temecula 57,465 
Temecula--Murrieta, CA Riverside 06065 Wildomar 13,789 
Temecula--Murrieta, CA Riverside 06065 * 39,947 

Thousand Oaks, CA Los Angeles 06037 Agoura Hills 20,245 
Thousand Oaks, CA Los Angeles 06037 Calabasas 6,716 
Thousand Oaks, CA Ventura 06111 Camarillo 1,429 
Thousand Oaks, CA Ventura 06111 Casa Conejo 3,180 
Thousand Oaks, CA Ventura 06111 Moorpark 30,838 
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Thousand Oaks, CA Ventura 06111 Oak Park 2,320 
Thousand Oaks, CA Ventura 06111 Simi Valley 4 
Thousand Oaks, CA Ventura 06111 Thousand Oaks 114,763 
Thousand Oaks, CA Los Angeles 06037 Westlake Village 8,232 
Thousand Oaks, CA Los Angeles 06037 * 3,981 
Thousand Oaks, CA Ventura 06111 * 19,282 

Tracy, CA San Joaquin 06077 Tracy 56,399 
Tracy, CA San Joaquin 06077 * 2,621 

Turlock, CA Merced 06047 Delhi 7,639 
Turlock, CA Stanislaus 06099 Denair 3,418 
Turlock, CA Stanislaus 06099 Turlock 55,646 
Turlock, CA Merced 06047 * 70 
Turlock, CA Stanislaus 06099 * 2,734 

Vacaville, CA Solano 06095 Elmira 109 
Vacaville, CA Solano 06095 Vacaville 88,597 
Vacaville, CA Solano 06095 * 1,558 
Vallejo, CA Napa 06055 American Canyon 9,684 
Vallejo, CA Solano 06095 Benicia 26,408 
Vallejo, CA Contra Costa 06013 Crockett 3,135 
Vallejo, CA Solano 06095 Vallejo 116,583 
Vallejo, CA Napa 06055 * 0** 
Vallejo, CA Solano 06095 * 3,157 

Victorville--Hesperia--Apple Valley, CA San Bernardino 06071 Adelanto 8,710 
Victorville--Hesperia--Apple Valley, CA San Bernardino 06071 Apple Valley 53,079 
Victorville--Hesperia--Apple Valley, CA San Bernardino 06071 Hesperia 61,817 
Victorville--Hesperia--Apple Valley, CA San Bernardino 06071 Mountain View Acres 2,521 
Victorville--Hesperia--Apple Valley, CA San Bernardino 06071 Victorville 62,718 
Victorville--Hesperia--Apple Valley, CA San Bernardino 06071 * 11,591 

Visalia, CA Tulare 06107 Exeter 9,124 
Visalia, CA Tulare 06107 Farmersville 8,737 
Visalia, CA Tulare 06107 Goshen 2,363 
Visalia, CA Tulare 06107 Visalia 91,220 
Visalia, CA Tulare 06107 * 8,600 

Watsonville, CA Santa Cruz 06087 Amesti 1,933 
Watsonville, CA Santa Cruz 06087 Aptos Hills-Larkin Valley 6 
Watsonville, CA Santa Cruz 06087 Corralitos 593 
Watsonville, CA Santa Cruz 06087 Freedom 6,000 
Watsonville, CA Santa Cruz 06087 Interlaken 6,733 
Watsonville, CA Monterey 06053 Las Lomas 3,066 
Watsonville, CA Monterey 06053 Pajaro 3,347 
Watsonville, CA Santa Cruz 06087 Watsonville 44,251 
Watsonville, CA Monterey 06053 * 414 
Watsonville, CA Santa Cruz 06087 * 157 
Yuba City, CA Yuba 060115 Linda 13,376 
Yuba City, CA Yuba 060115 Marysville 12,252 
Yuba City, CA Yuba 060115 Olivehurst 10,873 
Yuba City, CA Sutter 06101 South Yuba City 12,651 
Yuba City, CA Sutter 06101 Sutter 2,503 
Yuba City, CA Sutter 06101 Tierra Buena 4,273 
Yuba City, CA Sutter 06101 Yuba City 36,699 
Yuba City, CA Sutter 06101 * 4,509 
Yuba City, CA Yuba 060115 * 509 
Yuma, AZ--CA Imperial 06025 Winterhaven 529 
Yuma, AZ--CA Imperial 06025 * 566 

* The population calculation for this area provides the population within the UA that is not located 
within an incorporated place. An incorporated place is created to provide governmental functions for a 
concentration of people. For example, a city or municipality is an example of an incorporated place. 

** The section of Thousand Oaks that is located in the Simi Valley UA is a mountainous region as determined by using the website Mapquest 
(www.mapquest.com). Also, using Mapquest is was determined that the Napa County portion of the Vallejo UA is barren land with no population. 

Outside Urbanized Area Populations 

As mentioned above, the places in the following table all have a population greater than 10,000 people and a population 
density of 1,000 people per square mile. 

Place and County Population 2000 
Population 

Density (per 
sq. mile) 

Arcata city, Humboldt County 16,651 1,812.10 
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Place and County Population 2000 
Population 

Density (per 
sq. mile) 

Arroyo Grande city, San Luis Obispo County 15,851 2,795.30 
Arvin city, Kern County 12,956 2,695.90 
Baywood-Los Osos CDP, San Luis Obispo County 14,351 1,883.50 
Brawley city, Imperial County 22,052 3,783.00 
Calexico city, Imperial County 27,109 4,353.40 
Cameron Park CDP, El Dorado County 14,549 1,975.80 
Chowchilla city, Madera County 11,127 1,567.40 
Clearlake city, Lake County 13,142 1,290.90 
Coalinga city, Fresno County 11,668 1,963.40 
Corcoran city, Kings County 14,458 2,260.20 
Crestline CDP, San Bernardino County 10,218 940.4 
Delano city, Kern County 38,824 3,842.10 
Dinuba city, Tulare County 16,844 4,923.80 
Dixon city, Solano County 16,103 2,434.10 
Eureka city, Humboldt County 26,128 2,764.50 
Fillmore city, Ventura County 13,643 4,910.80 
Fortuna city, Humboldt County 10,497 2,179.90 
Grass Valley city, Nevada County 10,922 2,660.20 
Greenfield city, Monterey County 12,583 7,415.30 
Grover Beach city, San Luis Obispo County 13,067 5,637.40 
Half Moon Bay city, San Mateo County 11,842 1,829.80 
Hanford city, Kings County 41,686 3,184.40 
Hollister city, San Benito County 34,413 5,237.70 
King City city, Monterey County 11,094 3,030.00 
Lemoore city, Kings County 19,712 2,332.30 
Lindsay city, Tulare County 10,297 4,264.40 
Livingston city, Merced County 10,473 3,019.80 
Los Banos city, Merced County 25,869 3,218.70 
Morro Bay city, San Luis Obispo County 10,350 2,006.90 
Oakdale city, Stanislaus County 15,503 3,084.60 
Oroville city, Butte County 13,004 1,061.40 
Paradise town, Butte County 26,408 1,447.10 
Parlier city, Fresno County 11,145 6,862.90 
Patterson city, Stanislaus County 11,606 4,037.50 
Ramona CDP, San Diego County 15,691 1,026.90 
Red Bluff city, Tehama County 13,147 1,768.70 
Reedley city, Fresno County 20,756 4,700.10 
Ridgecrest city, Kern County 24,927 1,179.90 
Sanger city, Fresno County 18,931 3,985.80 
Santa Paula city, Ventura County 28,598 6,214.60 
Selma city, Fresno County 19,444 4,475.70 
Soledad city, Monterey County 11,263 2,680.00 
South Lake Tahoe city, El Dorado County 23,609 2,347.50 
Susanville city, Lassen County 13,541 2,294.80 
Tehachapi city, Kern County 10,957 1,144.00 
Tulare city, Tulare County 43,994 2,648.20 
Ukiah city, Mendocino County 15,497 3,274.90 
Wasco city, Kern County 21,263 2,795.70 
Woodland city, Yolo County 49,151 4,765.70 

Population density and 2000 information was obtained from the U.S. Census website 
(http://www.census.gov/main/www/cen2000.html). 
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EXECUTIVE SUMMARY 
This report considers the economic impacts of not implementing, and implementing, the proposed 
Ventura County Stormwater Municipal Separate Storm Sewer Systems (MS4) Permit.  

By not implementing the permit, stormwater pollution will degrade the water quality of rivers, coastal 
shorelines, beaches, lakes, reservoirs, bays, harbors, estuaries, groundwater, wildlife habitats and 
wetlands in Ventura and Los Angeles counties. Many of these waterbodies do not meet established water 
quality standards and are included on US EPA’s 303(d) List of Water Quality Limited Segments. Many 
of these listed waterbodies are close to developed urban areas that are prone to stormwater pollution that 
will be the objective of this permit.  

The 2006 303(d) list includes 488 miles of rivers and streams, 30 miles of coastal shorelines and beaches, 
148,000 acres of bays, harbors, estuaries, lakes and reservoirs, and 12,000 acres of sensitive ocean 
habitat (Areas of Special Biological Significance). Also, the county overlies 527,000 acres of critical 
groundwater basins. All of these features and areas are subject to degradation from stormwater pollution 
that the Stormwater MS4 Permit is designed to reduce. The economic impact of not implementing the 
Permit was not quantified because the type and amount of stormwater pollution, and the extent and 
effectiveness of the permit conditions were not known.  

The economic considerations of implementing the MS4 Stormwater Permit include the effect on public 
agencies, residents and commercial interests. This study focused on the economic effects on the public 
agencies responsible for implementing and complying with the conditions of the Permit. Estimating the 
economic impacts on residents and commercial interests would require that dischargers be identified and 
located. Residential and commercial development would also have to be projected to determine the costs 
of implementing and complying with the Industrial/Commercial Business Program, the Planning and 
Land Development Program and the Development Construction Program. These tasks were outside of the 
limits of this study.  

Engineers from the California State University, Sacramento (CSUS), University of Southern California 
(USC), and the University of California at Los Angeles (UCLA) conducted a study funded by the State 
Water Resources Control Board to estimate the cost of implementing stormwater MS4 permits in six 
cities. Data from that study was used as a basis for this study. The CSUS study surveyed five 
municipalities and one metropolitan area that have implemented a MS4 permit. Cost data was collected 
and organized using a set of programs defined by US EPA that served as a basis for transferring the 
results to other cities.  

Three cost scenarios based on the CSUS survey were selected to estimate the cost of implementing the 
Ventura County MS4 Stormwater Permit. They ranged from $27.60 to $42.00 (2008$)1 per household 
annually. Total annual cost ranged from $7.1 million to $10.9 million (2008$). The Public Agency 
Program, which includes street cleaning and storm drain cleaning, is projected to comprise 62 percent of 
the total cost to public agencies for implementing and complying with the proposed permit.  

INTRODUCTION 
The purpose of this analysis is to consider the economic effects of, not implementing, and implementing, 
the proposed Ventura County Stormwater permit. Considering economic effects allow evaluation of 
proposed actions in terms of economic values. This report presents a qualitative, and where possible, a 
quantitative evaluation of the positive and negative economic effects of the proposed permit.  

This report is organized into two sections. The first section identifies the areas and activities that are 
affected by stormwater pollution if the Permit was not implemented. The second section contains a 
                     
1Indicates the year the dollar value was indexed. 
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discussion of the data sources and methodology used to estimate the cost of implementing the permit, 
descriptions of the Principal Permittee and Permittees, and an estimation of the cost of implementing and 
complying with the proposed permit.  

ECONOMIC CONSIDERATIONS OF NOT REGULATING 
STORMWATER 
Not regulating Ventura County stormwater will result in greater contamination of rivers, streams, lakes, 
reservoirs, bays, harbors, estuaries, groundwater, coastal shorelines and wetlands. The benefit of the 
Stormwater Permit is to improve water quality, enhance beneficial uses and increase employment, 
income and satisfaction from environmental amenities. Most of the benefits of the permit can be 
identified and, in some cases, quantified in monetary terms. Others cannot be expressed in dollar terms 
and can only be described. This report compiles the information and data that exists on areas and 
activities that will be covered by the permit. It does not attempt to value the improvements that will result 
from the permit because activities subject to the permit has not been identified, and the relationship 
between stormwater discharges and water quality levels is not known.  

The Los Angeles Regional Board’s Basin Plan designates beneficial uses for surface and groundwater, 
and sets narrative and numerical objectives that must be attained or maintained to protect the designated 
use. These data serve to identify the activities that will benefit as a result of pollution reductions but they 
are not sufficient to estimate economic values.  

Waterbodies Affected by Stormwater Pollution 
This section contains the identification of waterbodies that exceed established water quality objectives 
and reduce the value of identified beneficial uses. The quality of these waterbodies will be improved by 
implementing the Ventura County Stormwater Permit.  

Under Section 303(d) of the 1972 Clean Water Act, states are required to develop a list of water quality 
limited segments. These waters on the list do not meet water quality standards, even after point sources 
of pollution have installed the minimum required levels of pollution control technology. The law requires 
that these jurisdictions establish priority rankings for water on the lists and develop action plans, called 
Total Maximum Daily Loads (TMDL), to improve water quality.  

The TMDL is a number that represents the assimilative capacity of receiving waters to absorb a 
pollutant. The TMDL is the sum of the individual wasteload allocations for point sources, load 
allocations for nonpoint sources plus an allotment for natural background loading, and a margin of safety. 
TMDLs can be expressed in terms of mass per time (the traditional approach) or in other ways such as 
toxicity or a percentage reduction or other appropriate measure relating to a state water quality objective. 
A TMDL allocates the total allowable pollution among the different pollutant sources (through the 
permitting process or other regulatory means) to ensure that the water quality objectives are achieved.  

On June 28, 2007, USEPA gave final approval to California's 2006 Section 303(d) List of Water Quality 
Limited Segments. Presented here are the 303(d) listed areas subject to stormwater pollution and will 
therefore benefit from implementing the Ventura County Stormwater permit.  

Rivers and Streams 
Beneficial uses of rivers and streams generally include recreation and wildlife habitat and commercial 
and sport fisheries. In a few cases, they are used as a source of drinking water. Many regional streams are 
primary sources of replenishment for major groundwater basins that supply water for drinking and other 
uses, and as such must be protected as groundwater recharge. Improving water quality that enhances 
beneficial uses is a benefit to the Ventura County Stormwater Permit. Estimating the economic benefit in 
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monetary terms is only possible after linking discharges and water quality, and determining the extent 
and effectiveness of the required BMPs.  

Under federal law, all surface waters must have water quality standards designated in the Basin Plans. 
Most of the inland surface waters in the Los Angeles Regional have beneficial uses designated for them. 
Those waters not listed (generally smaller tributaries) are designated with the same beneficial uses as the 
streams, lakes, or reservoirs to which they are tributary. This is referred to as the "tributary rule." They 
do not appear on any of the following maps or included in any of the area totals.  

Figure 1 depicts the major watersheds, and the 303(d) listed rivers and streams in Ventura County. 
Stormwater runoff from developed areas affect, not only waterbodies that are located in Ventura County, 
but also in Los Angeles County. 303(d) listed rivers originating in southern Ventura County (Santa 
Monica Bay watershed) flow through the western part of Los Angeles County and into the 303(d) listed 
Santa Monica Bay.  

Table 1 contains the 303(d) listed rivers and streams by major watershed, their lengths, identified 
pollutant and the sources of pollution. There are 488 miles of rivers and streams that are listed for various 
pollutants.  

Figure 2 includes the urban areas under the Stormwater Permit and indicates their spatial relationship to 
the 303(d) listed rivers and streams. The Calleguas Creek river system has 119 miles that are 303(d) 
listed. Calleguas Creek is located in southern Ventura County in close proximity to the cities of 
Thousand Oaks, Moorpark, Simi Valley and Camarillo. These urban areas have a combined population of 
172,000.  

RB-AR44849



 

Ventura County MS4 Permit Economic Analysis—Second Draft: June 18, 2008 7 

 
Figure 1. Ventura County Watersheds and 303(d) Listed Rivers and Streams, 2006. 
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Table 1. Ventura County 303(d) Listed Rivers and Streams Lengths, Pollutant, and Sources, 2006. 
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Figure 2. Ventura County Urban Areas and 303(d) Listed Rivers and Streams, 2006. 
 

Coastal Shorelines and Beaches 
Coastal waters in the Los Angeles Region include bays, estuaries, lagoons, harbors, beaches, and ocean 
waters. The Ventura Coast is the terminus of most of the rivers and streams listed in the previous section. 
Figure 3 shows those rivers and streams, and the 303(d) listed coastal shorelines and beaches. Beneficial 
uses for these coastal waters are habitat for marine life, recreation, boating, shellfish harvesting, and 
commercial and sport fishing.  

A total of 29.65 miles of Ventura and Los Angeles County coastal shorelines and beaches are affected by 
Ventura County stormwater pollution (Table 2).  
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Figure 3. Ventura County 303(d) Listed Coastal Shorelines and Beaches, 2006. 
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Table 2. Length of Ventura County and a Portion of Los Angeles County 303(d) Listed Coastal 
Shorelines and Beaches, 2006 
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Stormwater pollution also affects beach posting and closings. The following table presents the Ventura 
County beach postings and closing from the year 2000 through 2007 in terms of beach-mile-days. Beach-
mile-days is an index that characterizes beach posting and closures in extent (miles) and duration (days). 
Although beach postings and closures have diminished because of efforts to reduce beach pollution, these 
data indicate the potential damage that can occur. Stormwater pollution is one cause of beach postings 
and contributes to beach closures. The Los Angeles County beaches affected by Ventura County 
pollution is not included in the posting and closure totals listed in the following table because time did 
not permit individual beach data to be identified and totaled.  

 
Lakes, Reservoirs, Bays, Harbors and Estuaries 
Beneficial uses of lakes, reservoirs, bays, harbors and estuaries affected by stormwater pollution are 
municipal water supply, recreation and wildlife habitat. Figure 4 shows the location of those 303(d) listed 
waterbodies and their proximity to the 303(d) listed rivers and streams of Ventura County.  
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Figure 4. Ventura County 303(d) Listed Lakes, Reservoirs, Bays, Harbors and Estuaries, 2006. 
 

A total of 148,030 acres of Ventura County bay, harbors, estuaries, lakes and reservoirs are 303(d) listed 
(Table 3). The largest listed waterbody is the 146,642 acre Santa Monica Bay that is the terminus of the 
southern Ventura County rivers and streams. The Ventura and Channel Islands harbors, the Calleguas 
Creek reach, and the Sherwood and Westlake lakes are vulnerable to Ventura County stormwater because 
of their proximity to urban areas.  
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Table 3. Acreage of Ventura County 303(d) Listed Lakes, Reservoirs, Bays, Harbors and Estuaries, 
2006. 

 

Groundwater 
Beneficial uses for Ventura County groundwater basins include municipal, industrial and agricultural 
water supply. Occasionally, groundwater is used in aquaculture operations at the Fillmore Fish Hatchery. 
The 242,114 acre Cuyama Valley groundwater basin is the largest aquifer in the county but it is located 
in the rural area of the County (Table 4, Figure 5). The Santa Clara River Valley groundwater basins are 
located under a number of urban areas and total 125,702 acres. The designated groundwater basins 
underlie 526,993 acres of Ventura County.  
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Figure 5. Ventura County Groundwater Basins 
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Table 4. Acreage of Ventura County Groundwater Basins 

 
 

Areas of Special Biological Significance 
The Laguna Point to Latigo Point ASBS is located on the shoreline of Ventura and Los Angeles County 
and it is affected by Ventura County stormwater runoff (Figure 6). The ASBS is 11,842 acres.  

A study completed by the Los Angeles Regional Water Quality Control Board in 1979 concluded that 
this ASBS is one of the least affected because of steep mountainous terrain, offshore currents and a 
publicly owned shoreline. However, the report mentioned the potential effect of outflows from Mugu 
Lagoon which contains stormwater runoff.  
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Figure 6. Ventura County Areas of Special Biological Significance 
 

Wetlands 
Wetlands include freshwater, estuarine, and saltwater marshes, swamps, mudflats, and riparian areas. As 
the California Water Code (§13050[e]) defines "waters of the state" to be "any water, surface or 
underground, including saline waters, within the boundaries of the state," natural wetlands are entitled to 
the same level of protection as other waters of the state.  

Wetlands also are protected under the Clean Water Act (CWA), which was enacted to restore and 
maintain the physical, chemical, and biological integrity of the nation's waters, including wetlands. 
Regulations developed under the CWA specifically include wetlands "as waters of the United States"  
and defines them as "those areas that are inundated or saturated by surface or groundwater at a frequency 
and duration sufficient to support, and that under normal circumstances do support, a prevalence of 
vegetation typically adapted for life in saturated soil conditions." Although the definition of wetlands 
differs widely among federal agencies, the US EPA and the U.S. Army Corps of Engineers use this 
definition in administrating the 404 permit program. 

Recently, both state and federal wetlands policies have been developed to protect these valuable waters. 
Executive Order W-59-93 (signed by Governor Pete Wilson on August 23, 1993) established state policy 
guidelines for wetlands conservation. The primary goal of this policy is to ensure no overall net loss and 

RB-AR44860



 

Ventura County MS4 Permit Economic Analysis—Second Draft: June 18, 2008 18 

to achieve a long-term net gain in the quantity, quality, and permanence of wetland acreage in California. 
The federal wetlands policy, representing a significant advance in wetlands protection, was unveiled by 
nine federal agencies on August 24, 1993. This policy represents an agreement that is sensitive to the 
needs of landowners, more efficient, and provides flexibility in the permit process. The US EPA has 
requested that states adopt water quality standards (beneficial uses and objectives) for wetlands as part of 
their overall effort to protect the nation's water resources. The 1975 Basin Plan identified many waters 
which are known to include wetlands; these wetlands, however, were not identified as such. In the 1995 
Basin Plan, a wetlands beneficial use category has been added to identify inland waters that support 
wetland habitat as well as a variety of other beneficial uses. The wetlands habitat definition recognizes 
the uniqueness of these areas and functions they serve in protecting water quality.  

Beneficial uses of wetlands include many of the same uses designated for the rivers, lakes, and coastal 
waters to which they are adjacent, and include recreation, wildlife habitat and groundwater 
replenishment.  

As some wetlands can not be easily identified in Southern California because of the hydrologic area, the 
Regional Board identifies wetlands using indicators such as hydrology, presence of hydrophytic plants 
(plants adapted for growth in water), and/or hydric soils (soils saturated during the growing season). The 
Regional Board contracted with Dr. Prem Saint, et al. (1993a and 1993b), to inventory and describe 
major regional wetlands. Information from this study will be incorporated in the next Basin Plan.  

ECONOMIC CONSIDERATIONS OF REGULATING STORMWATER 
Implementing and maintaining the conditions of the proposed MS4 Stormwater Permit will economically 
impact the principal permittee, permittees, residents, commercial entities and real estate developers. This 
report presents the economic impact on the principal permittee and permittees only. The economic 
impacts to others although important was not estimated because of the lack of data and the limited 
amount of time.  

This section of the report describes the methodology, data sources and estimated cost of implementing 
the permit.  

Ventura Stormwater Permit Cost Categories 
The proposed Stormwater Permit designates seven special provisions. The provisions and data sources 
are summarized in the following sections.  

Public Information and Participation Program (PIPP) 
The public will be made aware of the benefits of a stormwater pollution prevention program. Target 
groups include residential and business. The CSUS cost survey was used to determine the cost to 
permittees. The CSUS study estimated that approximately five percent of the total stormwater costs 
should be in the Public Information and Participation Program.  

Industrial and Commercial Facilities Program 
Each permittee shall require pollutant reduction and control measures at industrial and commercial 
facilities, with the objective of reducing pollutants in stormwater. This program requires an inventory of 
commercial and industrial sources of stormwater pollution. Inspections will ensure that each facility has 
implemented the required BMPs and they will be completed twice during the five-year permit. The first 
inspection will be made during the first two years.  

The cost to the permittees of implementing this program is assumed to be included in the CSUS cost 
survey. The cost of implementing the BMPs by commercial and industrial firms was not estimated. US 
Census indicates that there are 2,009 commercial firms located in Ventura County subject to this 

RB-AR44861



 

Ventura County MS4 Permit Economic Analysis—Second Draft: June 18, 2008 19 

program. This total includes 1,198 restaurants, 427 automotive service facilities, 180 retail gasoline 
outlets and 204 nurseries.  

The number of industrial firms subject to this program are identified by US EPA in 40 CFR 122.2(c) but 
no readily accessible data source of those firms currently exists.  

The CSUS study estimated that approximately three percent of the total stormwater costs were used in 
the Industrial and Commercial Facilities Program.  

Planning and Land Development Program 
The objective of this program is to minimize the effects from stormwater runoff on the biological 
integrity of natural drainage systems and the beneficial uses of waterbodies by minimizing the percentage 
of impervious surfaces on land developments to support the percolation and infiltration of stormwater 
into the ground.  

Almost all development and redevelopment projects are subject to the provisions of this program. Those 
projects will reduce the percentage of Effective Impervious Area (EIA) to less than 5 percent of total 
project area. 

All new development and redevelopment projects shall also integrate Low Impact Development (LID) 
principles into project design.  LID is a stormwater management and land development strategy that 
emphasizes conservation and the use of on-site natural features integrated with engineered, small-scale 
hydrologic controls to more closely reflect predevelopment hydrologic functions.  

All new development and redevelopment projects shall implement hydrologic control measures, to 
prevent accelerated downstream erosion and to protect stream habitat in natural drainage systems.  The 
purpose of the hydrologic controls is to minimize changes in post-development hydrologic stormwater 
runoff discharge rates, velocities, and duration.  This shall be achieved by maintaining the project’s pre-
development stormwater runoff flow rates and durations. 

The Southern California Stormwater Monitoring Coalition (SMC) is developing a regional methodology 
to eliminate or mitigate the adverse effects of hydromodification from urbanization, including 
hydromodification assessment and management tools. 

Until the completion of the SMC HCS, Permittees shall implement the Interim Hydromodification 
Control Criteria, to control the potential adverse impacts of changes in hydrology that may result from 
new development and redevelopment projects. Land development project of less than 50 acres shall 
implement hydromodification controls such that the two-year 24-hour storm event post development 
hydrograph peak flow and volume will match within one percent of the two-year 24-hour storm event 
pre-development peak flow and volume hydrograph. Projects of 50 acres or greater shall develop and 
implement a Hydromodification Analysis Study (HAS) that demonstrates that post-development 
conditions are not expected to alter the duration of sediment transporting flows in receiving waters.  The 
HAS must demonstrate that the selected hydromodification control BMPs will maintain an Erosion 
Potential value of 1 unless an alternative value can be shown to be protective of the natural drainage 
systems from erosion, incision, and sedimentation that can occur as a result of flow increases from 
impervious surfaces and damage stream habitat in natural drainage systems.  

The Permittees shall develop and implement watershed specific Hydrologic Control Plans (HCP) no later 
than 180 days after the completion of the SMC Hydrologic Control Study (HCS).  

This Program will require permittees to start a tracking system, and an inspection and enforcement 
program for new development and redevelopment post-construction stormwater BMPs no later than one 
year after the Order adoption date. 

The CSUS study estimated that approximately two percent of the total stormwater costs were used in the 
Planning and Land Development Program.  
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Development Construction Program 
Each Permittee shall start a program to control stormwater discharges from construction activity at all 
construction sites within its jurisdiction. During the wet season, the program shall ensure that all no 
grading will be done on areas that have high soil erosive potential.  

Each Permittee shall require the implementation of a minimum set of BMPs at all construction sites to 
prevent erosion and sediment loss, and the discharge of construction wastes. Roadway paving or repaving 
operations will be subject to a set of BMPs to reduce site erosion. An electronic site-tracking system will 
be used to track grading permits, encroachment permits, demolition permits, building permits, or 
construction permits (and any other municipal authorization to move soil and/ or construct or destruct 
that involves land disturbance) issued by each permittee.  

The CSUS study estimated that approximately four percent of the total stormwater costs were used in the 
Development Construction Program.  

Public Agency Activities Program 
Each Permittee shall minimize stormwater pollution impacts from storm drain operations which is 
primarily catch-basin cleaning, and streets and roads maintenance. Other public agency activities such as 
public construction, vehicle maintenance, material storage and operations, landscape and recreational 
facilities are also included in this program.  

The CSUS study estimated that approximately 62 percent of total stormwater costs were used in the 
Public Agency Activities program.  

Illicit Connections and Illicit Discharges Elimination Program 
Each Permittee shall eliminate all illicit connections and discharges to the storm drain system, and shall 
document, track, and report all such cases in accordance with the permit. 

The CSUS study estimated that approximately two percent of total stormwater costs were used in this 
Program.  

Reporting Program 
The Principal Permittee, VCWPD, in consultation with the Permittees and Los Angeles Regional 
Waterboard staff shall develop an electronic reporting program to assist in managing the requirements of 
this Order no later than six months after the Order adoption date.  

The Principal Permittee shall submit by December 15th of each year beginning the year of 2008, an 
annual report to the Los Angeles Regional Water Board Executive Officer documenting the status of the 
Municipal Stormwater Program and the results of analysis of the monitoring program.  

The Permit also recommends that a spatially oriented database (GIS) be developed to manage the 
provisions mandated in this permit.  

Part 5.B of the permit designates an activity entitled Watershed Initiative Participation. For the purposes 
of cost comparison with the CSUS study, this was aggregated with the Reporting Program. The 
Reporting Program requires participation in Southern California Stormwater Monitoring Coalition 
activities and other watershed planning group programs.  

The CSUS study estimated that approximately 22 percent of total stormwater costs were used in overall 
stormwater program management (14 percent) watershed management (two percent), and water quality 
monitoring (six percent).  

CSUS Stormwater Cost Survey 
In 2004, the State Water Resources Control Board (SWRCB) funded a study to survey the costs to 
develop, implement, maintain and monitor municipal separate storm sewer system (MS4) management 
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and control programs.2 The objectives of the CSUS study were to: 1) document stormwater program costs 
and; 2) assess alternative approaches to stormwater quality control. The six cities selected for the study 
were judged by SWRCB staff as having good stormwater management programs, adequate accounting 
systems, and represented a variety of geographic locations, hydrologic areas, populations and incomes. 
The cities selected were Corona, Encinitas, Fremont, Fresno-Clovis Metropolitan Area, Sacramento and 
Santa Clarita and the cost per household ranged from $18 to $46. These results were used to estimate the 
costs of complying with the Ventura MS4 Stormwater Permit.  

Stormwater program expenditures by the six cities were compiled and normalized to be able to transfer 
the results to other cities. Factors considered for normalization of the data were size, location, tourism, 
and the degree of integration of programs. The compliance costs of construction, commercial, business 
and industrial firms were not considered in the study. An attempt to include private costs in this cost 
analysis was hindered by the limited timeframe to complete the study.  

Table 5 contains demographic and economic data collected from the cities for 2002/2003 which in the 
case of city cost data, was the most recent. Population, household and income data are from the US 
Census for the year 2000.  

Annual total cost per household ranged from $18 to $46. The average cost is $35 and the median is $36. 
The true mean which is derived by dividing the total sample costs by the total sample number of 
households, is $29.  

The CSUS study attempted to quantitatively associate costs with income, population, annual rainfall, 
years of incorporation, area and curb swept miles but due to the small sample size, correlation was 
statistically insignificant in almost all cases. However, a number of qualitative explanations were offered 
by the authors. The Fresno-Clovis cost estimate of $18 may be low because of low land costs, climate, 
topography, soils and an integrated program approach. However, the latter factor was identified in the 
study as an important factor in permit costs.  

An integrated program is one in which an overseeing agency establishes a common approach in 
implementing stormwater activities. Certainly in the case of Fresno-Clovis Metropolitan Area, an 
integrated program seems to be an important factor. No other city surveyed had a program in 
which a single agency implemented a comprehensive plan for post-construction stormwater 
control for all permittees as did Fresno Metropolitan Flood Control District for the Fresno-Clovis 
Metropolitan Area. This integration may contribute to relatively low cost per household; 
however, on the other extreme of the cost range was Fremont, who participates in the Alameda 
County Clean Water Program. (Source: CSUS, NPDES Stormwater Cost Survey, page 52) 

The important factor is that permits that cover large numbers of households have the opportunity to 
achieve lower costs per household by applying a common approach to stormwater activities. Due to the 
large number of households, The Ventura County MS4 has the potential for applying an integrated 
approach.  

 

                     
2Currier, Brian K., Joseph M. Jones, Glenn L. Moeller. “NPDES Stormwater Cost Survey, Final Report”, Prepared 
for California State Water Resources Control Board, California State University Sacramento, Office of Water 
Programs,  January, 2005 
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Table 5. Stormwater Cost Sample Cities Demographic and Cost Data 

 

Ventura Stormwater Permit Costs 
The cost categories used in the CSUS study are different than the categories specified in the Ventura 
County permit. To be able to translate costs from the CSUS study to the Ventura County permit, the 
categories needed to be compatible. The CSUS study had nine categories based on the US EPA six 
minimum measures for Phase II stormwater programs plus additional categories that were based on the 
permits held by the six selected cities. The activities mandated by the permit, the comparable CSUS cost 
category, and the percent of total surveyed stormwater costs attributed to each category are presented in 
the Table 6.  
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Table 6. Stormwater Permit and CSUS Cost Categories, and Percent of Total Cost 

 

Ventura County Watershed Protection District 
The VCWPD is responsible for coordinating and facilitating activities to comply with the requirements 
of the proposed Permit. The VCWPD conducts the Ventura Countywide Stormwater Quality 
Management Program. Their mission statement is: 

Enhance, protect and preserve water quality in Ventura County water bodies using proactive and 
innovative ideas for preservation of biodiversity, ecological viability and human health. Work as 
a countywide team with public agencies, private enterprise, the environmental community and 
the general public to locally implement Clean Water Act requirements, balancing the actions 
taken with social and economic constraints. (source: http://www.vcstormwater.org/) 

They have initiated the basic programs required by NPDES regulations and probably meet some, if not 
most, of the requirements of the MS4 permit. A review of their Web site indicates that VCWPD has 
prepared a number of educational programs and materials to urge compliance with reducing stormwater 
pollution.  
Businesses are encouraged to carry out Best Management Practices (BMPs) to reduce pollutants to 
stormwater runoff. BMPs are defined as general good housekeeping practices, schedules of activities, 
pollution prevention techniques, educational practices, maintenance procedures, prohibitions of practices 
and other management practices. BMPs also include treatment practices, operating procedures, and 
practices to control site runoff, spillage or leaks, sludge or water disposal, or drainage from raw materials 
storage. 

Fact sheets have been made available to provide clear guidance. The BMPs described on these fact sheets 
are generally inexpensive to implement and may save money and resources. The fact sheets cover various 
topics and are available on their Web site.  

Publications are also available on the Stormwater Pollution Control Plan and on various aspects of the 
complying with the State General Construction Activities Stormwater Permit.  

Ventura Stormwater Permittees 
The individual permittees are responsible for implementing activities specified in the permit. Ten cities 
and Ventura County have been designated as Permittees. Area, population and the number of households 
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for those Permittees are presented in Table 7. Population and the number of households are 2006 US 
Census estimates.  

Table 7. Ventura County Municipal Separate Stormwater System Permittees 

 
As stated above, the CSUS study cost estimates for the six surveyed permittees range from $18 to $46 
(2002$) per household per year. The number of households ranged from 23,843 to 195,311. A linear 
relationship was estimated between the annual cost per household and the number of households. The 
resulting equation was: 

 Cost/Household = 44.29 - .000109(Number of Households) 

This relationship is depicted in Figure 7. Extending this relationship to a permit with 200,000 households 
would result in a per household cost of $22.46 per year (2002$). Ventura County exceeds the number of 
Fresno-Clovis Metropolitan Area households by 33 percent and should be able to capture the economies 
of size when implementing the permit. Therefore a total annual cost of $23 (2002$) per household was 
judged to be applicable to the cost of implementing the Ventura County permit.  

Two additional cost scenarios were considered to illustrate the range of the CSUS data (Table 8). The 
first is based on the true sample mean of the aggregate stormwater cost for all cities surveyed divided by 
the aggregate number of households which was $29 per household (2002$). The second is based on the 
mean of the six values for each city which is $35 per household (2002$). When adjusted for inflation, the 
annual cost estimates range from $27.60 to $42.00 (2008$) per household (Table 9).  

The estimated total annual cost to public agencies of implementing the Ventura County Stormwater MS4 
permit range from $7,148,400 to $10,878,000 (2008$).  
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Figure 7. Annual Stormwater Permit Costs by Number of Households 

 
Table 8. Summary of CSUS Normalized Stormwater Costs for Sample Municipalities, 2002$. 

 
  Source: CSUS NPDES Stormwater Cost Survey, page 50.  
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Table 9. Annual Cost per Household and Total Annual Cost of Implementing the Ventura County 
MS4 Stormwater Permit by Program for Three Cost Scenarios. 

 
 
The Public Agency Activities Program comprises 62 percent of the estimated total annual costs. Street 
cleaning and storm drain cleaning operations are the main activities of the Program (Figure 8). These 
activities are being conducted at the municipal or county level, however the proposed Permit specifies 
the frequency of the operations. The cost of this program is not expected to benefit from economies of 
size and per household costs will be similar for small and large permittees.  

The Reporting and Watershed Initiative Participation Program comprises 22 percent of annual costs. This 
program includes overall management, planning, monitoring and reporting activities mandated by the 
Permit. Because of the potential for sharing resources among permittees such as analyst’s time, and 
computer hardware and software, the per household cost of this Program can benefit substantially from 
economies of size. Since the allocation of costs among categories is based on the CSUS cost survey 
which did not have cities with these attributes, the cost of this program could be less than reported here.  
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Figure 8. Distribution of Total Permit Implementation Cost among Cost Categories  
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EXECUTIVE SUMMARY 

Introduction 

This Integrated Receiving Water Impacts (IRWI) Report provides a comprehensive analysis of 
the monitoring results conducted by Los Angeles County Department of Public Works 
(LACDPW) to fulfill the requirements of the Monitoring and Reporting Program (MRP) under 
Order No. 01-182, National Pollutant Discharge Elimination System (NPDES) No. CAS-004001, 
for the period from 2001 to 2005.  This report also includes an overall analysis of the available 
data from the past 10 years of stormwater quality monitoring.  In addition, the IRWI report also 
serves as the fourth year monitoring report.  This report fulfills the reporting requirements (Item 
D) of the current NPDES permit Order No. 01-182, Monitoring and Reporting Program.   
 
The purpose of the IRWI report is to present a comprehensive analysis of the results of the data 
from each element of the Monitoring Program, and other pertinent available studies.  The 
primary objectives of the 2001 MRP include:  
 

1) assessing compliance with the NPDES Permit granted to Los Angeles County;  
2) measuring and improving the effectiveness of the Stormwater Quality Management Plans 

(SQMPs);  
3) assessing the chemical, physical, and biological impacts from urban runoff on receiving 

waters from the Municipal Separate Storm Sewer System (MS4);  
4) characterizing stormwater discharges;  
5) identifying sources of pollutants; and  
6) assessing the overall health and evaluating long-term trends in receiving water quality.  

 
The findings of this analysis of the data are used to develop conclusions and recommendations 
for future monitoring under the new NPDES permit.  This report also provides a budget 
summary for each monitoring requirement. The main objectives of the IRWI report are to: 
 

1) Document status and trends of stormwater quality since 1994; 
2) Assess whether the six primary objectives of the 2001 monitoring program, as stated in 

the MRP, were realized; 
3) Suggest refinement of the 2001 MS4 Permit Stormwater Quality Management Plan, if 

necessary; and 
4) Support the upcoming 2001 MS4 Permit Report of Waste Discharge (ROWD). 

Current Monitoring Programs 

The MRP under the current NPDES Permit consists of three monitoring elements with defined 
objectives and specific sampling and analysis requirements.  These monitoring elements are 
designed to meet the stated objectives of the 2001 MRP.  The three monitoring elements that are 
being conducted as part of the 2001-2005 monitoring program consist of Core Monitoring, 
Regional Monitoring, and Special Studies.  The six watershed management areas (WMA) within 
Los Angeles County that are a part of the NPDES permit include San Gabriel River, Los Angeles 
River, Dominguez Channel, Ballona Creek, Malibu Creek and Santa Clara River.  
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Core Monitoring Element 
Core monitoring involves stormwater sampling at established, representative stations throughout 
the Los Angeles Basin.  It also includes routine water quality sampling at established stations in 
receiving waters along the adjoining coast.  The regular monitoring generates a long-term record 
of stormwater quality, pollutant loading, or water quality at these stations, which is used to 
evaluate the effectiveness of stormwater management in Los Angeles County.  This element of 
the MRP also identifies pollutants that may pose risks to biota in receiving waters and helps track 
the source of toxic or excess pollutants.  Core monitoring meets the following objectives of the 
MRP including: 1) stormwater characterization; 2) compliance with NPDES permit conditions; 
3) measurement or improvement of SQMPs; 4) assessing impacts of urban runoff on receiving 
waters; 5) identification of pollutant sources; and 6) evaluating long-term trends in receiving 
water quality.  Core monitoring involves Mass Emission Monitoring, Water Column Toxicity 
Monitoring, Tributary Monitoring, Shoreline Monitoring, and Trash Monitoring. 
 
Mass Emission Monitoring 
The objectives of mass emission monitoring are to estimate the mass emissions from the MS4, 
assess trends in the mass emissions over time, and determine if the MS4 is contributing to 
exceedances of water quality standards by comparing results to applicable standards in the Basin 
Plan for the Coastal Watersheds of Los Angeles and Ventura Counties (Basin Plan), the 
California Ocean Plan (Ocean Plan), or the California Toxics Rule (CTR), and with emissions 
from other discharges. Los Angeles County monitors mass emissions from the following seven 
stations: Ballona Creek, Malibu Creek, Los Angeles River, Coyote Creek, San Gabriel River, 
Dominguez Channel, and the Santa Clara River.  These stations characterize stormwater quality 
in one of the six watersheds that comprise Los Angeles County and together monitor stormwater 
runoff from 2060 square miles. 
 
Water Column Toxicity Monitoring 
The objectives of water column toxicity monitoring are to analyze mass emission samples for 
toxicity to help identify the source of toxic conditions in receiving waters.  Once the mass 
emission station causing the toxic condition is identified, the SQMP will be modified to 
implement additional practices that eliminate or reduce the delivery of toxic substances from that 
watershed management area.   
 

Tributary Monitoring  
The objectives of tributary monitoring are to identify sub-watersheds where stormwater 
discharges are causing or contributing to exceedances of water quality standards, and to prioritize 
drainage and sub-drainage areas that need management actions.  Monitoring during the 2002-
2003 and 2003-2004 storm seasons focused solely on six tributaries within the Los Angeles 
River Watershed, namely Aliso Creek, Bull Creek, Burbank Western System Channel, Verdugo 
Wash, Arroyo Seco Channel, and Rio Hondo Channel.  During the 2004-2005 storm season, 
sampling was conducted on six tributaries in the Ballona Creek Watershed Management Area, 
including Centinela, Sepulveda, Benedict, Adams, Fairfax, and Cochran sampling sites. 
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Shoreline Monitoring 
The Municipal Stormwater Permit requires the City of Los Angeles to routinely monitor 
shoreline stations to evaluate the impacts to coastal receiving water quality and the loss of 
recreational beneficial uses resulting from stormwater/urban runoff in Santa Monica Bay. 
Eighteen stations along the shoreline within Santa Monica Bay were monitored and analyzed for 
total coliform, fecal coliform and enterococcus from 2001-2004.  
 
Trash Monitoring 
The objectives of trash monitoring are to assess the quantities of trash in receiving waters after 
storm events and to identify areas that may require trash total maximum daily loads (TMDLs).  
In March 2002, Los Angeles County began conducting a Trash Baseline Study within the 
Ballona Creek and Los Angeles River watersheds.  The study aims to quantify the amount and 
type of debris flowing into the storm drain system from these watersheds and link this 
information to the dominant land use type that exists upstream of each studied catch basin. 

Regional Monitoring 
LACDPW is required to participate in regional monitoring programs that address public health 
concerns, monitor trends in natural resources and near shore habitats, and assess regional impacts 
from stormwater pollutant sources.  The regional monitoring programs include stream 
bioassessment and Bight ’03 estuary monitoring. 
 
Stream Bioassessment Monitoring  
The objectives of stream bioassessment are to assess biological integrity and to detect biological 
trends and responses to pollution in receiving waters throughout the region.  Bioassessment 
includes the collection and identification of stream benthic macroinvertebrates, and also assesses 
the quality and condition of the in-stream physical habitat and adjacent riparian zone.  This 
information may complement monitoring programs that test water quality parameters which 
provide a measure of habitat conditions only at the moment sampling occurs. The twenty 
monitoring reaches assessed in this study were located in six major watersheds throughout Los 
Angeles County, including Santa Clara River Watershed, Ballona Creek Watershed, Malibu 
Creek Watershed, Dominguez Channel Watershed, Los Angeles River Watershed, and San 
Gabriel River Watershed. 
 
Estuary Monitoring  
The estuary monitoring program is a component of the coastal ecology committee of the 
Southern California Bight 2003 project coordinated by the Southern California Coastal Water 
Research Project (SCCWRP).  The two primary objectives of Bight ‘03 are to estimate the extent 
and magnitude of ecological change in the Southern California Bight (SCB) and to determine the 
mass balance of pollutants that currently reside within the SCB.  The goal of the estuary 
monitoring program is to sample estuaries for sediment chemistry, sediment toxicity, and benthic 
macroinvertebrate diversity to determine the spatial extent of sediment fate from stormwater, and 
the magnitudes of its effects.  Malibu Creek, Ballona Creek, Los Angeles River, San Gabriel 
River, and Dominguez Channel are the estuaries in Los Angeles County that are being 
monitored. 
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Special Studies 
As required by the 2001 Municipal Stormwater Permit, LACDPW is conducting special 
monitoring programs, including the New Development Impacts Study in the Santa Clara River 
Watershed, Peak Flow Discharge Impact Study, and Evaluation of Stormwater Best Management 
Practices (BMP) Effectiveness. 
 
New Development Impacts Study in the Santa Clara River Watershed 
The objective of the New Development Impacts Study in the Santa Clara Watershed is to 
evaluate the effectiveness of the Standard Urban Stormwater Mitigation Plan (SUSMP) Best 
Management Practices at reducing pollutants in stormwater runoff.  This evaluation will be 
accomplished by a computer model. 
 
Peak Flow Discharge Impact Study 
The goal of the Peak Flow Discharge Impact Study was to assess the potential connection 
between urbanization and stream erosion in natural drainage systems. The main objective was to 
evaluate peak flow impacts and, ultimately, use this relationship to determine numeric criteria to 
prevent or minimize erosion of natural stream channels and banks caused by urbanization. 
Eleven sites in eight watersheds in southern California were monitored from 2003-2005.  The 
study approach was to evaluate the changes in stream channel configuration over time, and 
compare them to the changes in total basin impervious cover (TIMP) over the same time period.    
 
Stormwater BMP Effectiveness 
The goal of this project is to assess the effectiveness of BMPs for reducing the concentration of 
pollutants in stormwater.  Samples of stormwater from upstream and downstream of the BMP 
are analyzed for the concentration of contaminants associated with stormwater.  A key product 
expected from this project will be a matrix describing the effectiveness of various BMPs.  These 
data will be of high value to agencies statewide in their effort to develop and implement 
watershed management plans. The objective of the monitoring protocols will be to obtain data on 
BMP removal efficiency for toxicity and toxicologically important constituents, such as 
pesticides and biologically available forms of trace metals. 
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REPORT ORGANIZATION 
 
This report has been reorganized from previous reports to represent a watershed approach to 
reviewing the results rather than a program specific approach.  This approach provides for 
integration of water quality data, toxicity, bioassessment and other data to support the 
development of a watershed management strategy of resource protection, enhancement, and 
restoration while balancing economic and environmental impacts within the drainage basin.  
 

MONITORING RESULTS  

Core Monitoring 
 
Mass Emission Stations 
Constituents of Concern. Constituents of concern (COCs)were determined for each watershed 
based on the mass emission monitoring data.  A constituent is considered a COC if its frequency 
ratio exceeds 0.5 and mean exceedance ratio exceeds 1.0.  The frequency at which the mean 
value exceeded the WQO was determined by dividing the total number of years a constituent 
was analyzed into the number of times the mean value of a constituent exceeded the WQO for a 
given year.  The mean magnitude of exceedance was determined by dividing the WQO for a 
constituent into the constituents mean value for each year, then calculating the average 
magnitude of exceedance.  COC’s as they are designated in this report serve as flags for water 
quality managers and should not be used for other purposes such as regulatory compliance. 
Table 1 presents the COCs identified for each watershed.  (An x indicates constituents that were 
identified as COCs in each watershed).   
 

Table 1. Constituents of Concern Identified for Each Watershed Based on  
Mass Emission Monitoring Results. 

 
Watershed 

Constituents of 
Concern 

San 
Gabriel 
River 

Coyote 
Creek 

Los 
Angeles 

River 
Dominguez 

Channel 
Ballona 
Creek 

Malibu 
Creek 

Santa 
Clara 
River 

Enterococcus x x x x x x x 
Fecal Coliform x x x x x x x 
Total Coliform x x x x x x x 
Total Aluminum x  x   x x 
Total Copper x x x x x   
Total Lead x x x x x   
Total Zinc   x x    
Dissolved Copper   x x    
Dissolved Lead  x x x x   
Dissolved Zinc   x     
Diazinon    x   x 
Cyanide x x x x x x x 
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Increasing/Decreasing Trends. Constituents for which the data indicated statistically significant 
increasing or decreasing trends in their concentrations throughout the monitoring period for each 
watershed are presented in Table 2.  
 

Table 2. Constituents Indicating an Increasing or Decreasing Trend for Each Watershed 
Based on Mass Emission Monitoring Results. 

 
Watershed 

Constituents Indicating 
Increasing/Decreasing 
Trends 

San 
Gabriel 
River 

Coyote 
Creek 

Los 
Angeles 

River 
Dominguez 

Channel 
Ballona 
Creek 

Malibu 
Creek 

Santa 
Clara 
River 

Oil and Grease I       
Boron I       
Alkalinity   I     
Bicarbonate   I  I   
Total Lead    I    
MBAS     I   
Potassium     I I  
Sulfate      I  
Total Selenium      I  
Dissolved Copper      I  
BOD D       
Total Coliform  D      
Fecal Coliform  D      
TPH     D  D 
Turbidity      D D 
I - Increasing Trend 
D - Decreasing Trend 
 
Cross Watershed Comparison. A regional assessment was conducted in order to analyze inter-
relationships across watersheds and identify overall trends based on the mass emission 
monitoring results.  The overall conclusions that were made from the regional assessment 
include:  
 
Bacterial Indicators.  The highest concentrations for the bacterial indicators generally occurred 
at the Los Angeles River and Ballona Creek mass emission stations.  The lowest mean 
concentrations were indicated for Dominquez Channel and Santa Clara River.  The regression 
analysis did not indicate any significant trends with regard to the bacterial indicators.  
Regionally, these indicators remained well above the WQO throughout the watersheds and the 
monitoring period from 1994-2005.  The regional evaluation of the ratios of the mean 
concentrations to the WQO, indicated that the highest WQO ratios were observed for the Los 
Angeles River, Ballona Creek and Coyote Creek Watersheds.  The lowest ratios were observed 
for the Santa Clara River and Malibu Creek Watersheds.  The magnitude of the WQO ratios for 
the bacterial indicators corresponded to the percentage of land use that relates to urbanization 
(use other than vacant lands or recreational uses) of the watersheds.  A lower percentage of 
urbanization resulted in a lower WQO ratio.  
 
The mean total loadings for the bacteriological indicators on a per acre basis indicate that the Los 
Angeles River, Coyote Creek, Dominguez Channel and Ballona Creek had the highest loadings 
per acre, and correspond to more urbanized watersheds.  The lowest loadings per acre were 
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determined for Malibu Creek, Santa Clara River and San Gabriel River watersheds that are 
characterized by a greater percentage of vacant land of the total drainage area.  The results of the 
loading estimates on a per acre basis indicate a correlation between higher loadings per acre for 
more urbanized watersheds compared to watersheds with higher percentages of total drainage 
area that remains undeveloped (vacant).  The conclusions for the loading estimates are consistent 
with those summarized above regarding a relationship with the magnitude of exceedances with 
percent urbanization. 
 
Metals. The highest mean concentrations for total and dissolved copper, lead and zinc on a 
regional basis were observed in the Los Angeles River.  The lowest concentrations were 
generally observed for the Santa Clara River and Malibu Creek Watersheds.  These two 
watersheds are the least urbanized of the watersheds.  Exceedances of the WQO for total and 
dissolved lead, copper and zinc were observed regionally in all the watersheds monitored with 
the exception of the Santa Clara River and Malibu Creek Watersheds.  The highest WQO ratios 
were observed for the Los Angeles River, followed by the Dominguez Channel, Ballona Creek 
and Coyote Creek Watersheds.  The Santa Clara River and Malibu Creek Watersheds had the 
lowest WQO ratios.  The ranking of the magnitude of these WQO ratios for lead, copper and 
zinc generally corresponded to a greater percentage of urbanization of the watersheds.   
 
Nutrients. Malibu Creek, San Gabriel River and Coyote Creek displayed higher mean values for 
nitrate and nitrate-N.  The means for Malibu Creek MES were the highest of all the watersheds.  
Higher nitrate concentrations could be the result of greater use of fertilizers in agricultural, golf 
courses or nursery activities, and seepage from in-ground septic systems near and up-stream of 
the MES.  Malibu Creek also had higher mean values of ammonia, sulfate, total dissolved solids, 
specific conductance, hardness and chloride than the other watersheds.   
 
Other Water Quality Parameters. The means of several constituents, including alkalinity, 
calcium, chloride, hardness, magnesium, sodium, specific conductance, and sulfate, measured at 
the Malibu Creek MES were significantly different compared to the other MES.  This 
comparison indicated a greater mean concentration in mineral salts and ions in wet and dry 
weather runoff at the Malibu Creek MES. 
 
Solids (TDS, TSS, TOC). The highest mean total loadings for TDS were determined for the Los 
Angeles River, Ballona Creek, Coyote Creek, Malibu Creek and San Gabriel River Watersheds.  
The highest TDS loadings per acre were calculated for Ballona Creek, Malibu Creek, and Coyote 
Creek.  The lowest TDS per acre was indicated for Santa Clara River, which is one of the least 
urbanized watersheds.   
 
TSS total mean loads were highest for the Santa Clara River and lowest for Malibu Creek.  The 
higher TSS for Santa Clara may indicate greater suspended sediment loads due to erosion of 
stream banks and disturbed areas.  The mean loading of TSS per acre was highest for Ballona 
Creek, Los Angeles River, Coyote Creek and Santa Clara River and lowest for Malibu Creek. 
 
The TOC mean loadings for 2004-2005 were highest in the Los Angeles River, followed by 
Coyote Creek and Ballona Creek.  The lowest was for Malibu Creek.  The highest mean loadings 
per acre were determined for Coyote Creek, followed by Ballona Creek, Dominguez Channel, 
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and Los Angeles River.  The lowest was for Santa Clara River.  The higher TOC loadings appear 
to correspond to greater urbanization. 
 
Pesticides. The only pesticide that was detected above its WQO was diazinon.  The WQO was 
exceeded in the Dominguez Channel, Coyote Creek and Santa Clara River Watersheds. 
 
TPH. Other notable trends that were observed in mean annual concentrations included a 
decreasing concentration in total petroleum hydrocarbons (TPH) for Ballona Creek and Santa 
Clara River Watersheds. 
 
Toxicity. No strong patterns in toxicity were observed.  The fewest toxic responses for all three 
tests performed were at San Gabriel River, Malibu Creek, and Santa Clara River.  Ceriodaphnia 
dubia survival may have decreased due to high concentrations of dissolved copper and zinc in 
the wet weather runoff. 
 
Peak and High Intensity Storm Events. The potentially greater impact of high intensity storm 
events on water quality was observed for all watersheds, with the exception of Malibu Creek 
Watershed, for the 2004-2005 and 1997-1998 annual wet weather sampling.  The greatest 
monthly precipitation occurred during these same years.  High numbers of exceedances were 
observed across watersheds during these years for BOD, COD, turbidity, total volatile suspended 
solids, total iron, bacterial indicators, total and dissolved phosphorus, total copper, and total zinc.  
This analysis indicated that the high intensity and long-duration storm events resulted in some of 
the greater overall impacts to water quality as measured at the MES.  
 
Water Column Toxicity Monitoring 
Toxicity monitoring determined that overall there were more toxic responses observed during 
wet weather than dry weather. Wet weather samples showed a toxic response for Ceriodaphnia 
dubia survival in samples collected from Dominguez Channel, Coyote Creek, Los Angeles River 
and Santa Clara River.  Indications of thresholds that may have affected Ceriodaphnia survival 
were found only for dissolved copper and zinc.  Fewer toxic responses were observed for C. 
dubia reproduction; those were found in Ballona Creek, Coyote Creek, Dominguez Channel, and 
Malibu Creek.   
 
Sea urchin fertilization tests had toxic responses in both dry and wet weather in Los Angeles 
River, Dominguez Channel, Ballona Creek, and Coyote Creek.  The results for Los Angeles 
River indicate a persistent toxic response for the dry weather samples.  In accordance with the 
permit, a Toxicity Identification Evaluation (TIE) was performed. 
 
The first dry weather sample collected in Los Angeles River in 2005 resulted in a Toxic Unit 
Chronic (TUc) which exceeded the Permit requirement for sea urchin fertilization.  This 
indicated the presence of significant toxicity within the sample.  Based on these results, a 
Toxicity Identification Evaluation (TIE) was conducted on the sample to investigate the sources 
of toxicity.  The results of the Phase I TIE indicated that metal toxicity is likely to be responsible 
for the reduction in sea urchin fertilization.     
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Tributary Stations  
Water quality monitoring at the Los Angeles River tributary stations identified constituents that 
consistently exceeded WQOs at some or all of the stations, including all indicator bacteria, total 
copper, total lead and total zinc.  All exceedances at the tributary stations coincided with 
exceedances at the mass emission station.  For bacteriological indicators, the magnitude of 
exceedance of the WQO is similar for all the tributaries and the mass emission station.  No one 
or set of tributaries appear to be a primary source of bacterial indicator exceedances based on 
concentration. 
 
The magnitude of exceedances of the WQO for total and dissolved copper, total zinc and total 
lead were relatively lower at the furthest upstream locations of Aliso Creek and Bull Creek 
stations compared to downstream tributaries.  Exceedances of the WQO for the selected metals 
were greatest at the mass emissions station which is located well downstream of any of the 
tributary stations, and therefore receives the greatest amount of overall contributions.  The 
tributary stations that had higher magnitude of exceedances were located at relatively larger 
subwatersheds with a significant proportion of the watershed urbanized. 
 
Water quality monitoring at the Ballona Creek tributary stations determined that indicator 
bacteria, total copper, and total lead exceeded WQOs at the majority of the tributary stations.  
These exceedances coincided with exceedances at the mass emission station. For bacteriological 
indicators, the magnitude of exceedance of the WQO is similar for all the tributaries and the 
mass emission station.  No one or set of tributaries appear to be a primary source of bacterial 
indicator exceedances.  
 
Based on concentration, Sepulveda and the further upstream tributaries appear to exhibit greater 
exceedances of the WQO for the selected metals.  For these metals, the magnitude of exceedance 
of the WQO is higher for total copper and lead at the Centinela station compared to further 
upstream tributary and channel locations that include Sepulveda, Benedict, and the MES.  The 
farthest upstream tributary locations are characterized by greater exceedances than Centinela and 
the other downstream locations. 
 
Based on constituent loadings, a similar pattern was observed for indicator bacteria and metals 
(total and dissolved copper and lead) at the Ballona Creek tributary stations. Loadings for each 
constituent were highest at the MES (S01), located at the bottom of the watershed, and at TS12 
(Cochran), which is the uppermost station in the watershed.  Based on these results, pollutant 
loadings were highest in the upper and lower reaches of the watershed, while the middle portion 
had the lowest pollutant loadings.  
 
Shoreline Monitoring 
Shoreline monitoring within the Ballona Creek and Malibu Creek Watersheds from 2001-2004 
indicated that bacterial densities were higher during wet weather than dry weather.  There were 
exceedances of all indicator bacteria during dry and wet weather in all three sampling years with 
more exceedances during wet weather.  These exceedances corresponded with the bacteria 
exceedances that occurred at the mass emission stations. 
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Trash Monitoring 
Trash monitoring was conducted in the Los Angeles River and Ballona Creek Watersheds during 
the 2002-2003 and 2003-2004 storm seasons. In Los Angeles River, the first storm event of the 
season produced the most amount of trash, particularly from commercial land use areas during 
both years.  For both storm seasons, industrial land use was the largest contributor of trash, 
followed by commercial land use.  Low density single family produced the least amount of trash 
during both storm seasons.   
 
Trash monitoring in Ballona Creek in 2002-2003 determined that the first storm event of the 
season produced the most amount of trash, while the second storm event contributed the most 
amount of trash during the 2003-2004 storm season.  Low Density Single Family Residential 
was the largest contributor of trash during the first storm of the 2002-2003 season and 
commercial land use was the largest contributor of trash during the second storm event of the 
2003-2004 season.  Based on the results for the entire storm seasons, low density single family 
residential and commercial produced the most amount of trash during 2002-2003 and 
commercial land use was the largest contributor during the 2003-2004 storm season. 

 
Regional Monitoring 
 
Stream Bioassessment Monitoring 
Twenty bioassessment monitoring sites were located in six watersheds throughout Los Angeles 
County: Santa Clara River Watershed, Ballona Creek Watershed, Malibu Creek Watershed, 
Dominguez Channel Watershed, Los Angeles River Watershed, and San Gabriel River 
Watershed. 
 
Based on total California Department of Fish and Game (CFG) IBI scores, there were essentially 
three categories of sites: The Cold Creek and San Gabriel reference sites that were rated Fair or 
Good, Station 18-Triunfo Creek, Station 1-Santa Clara River, and Station 9-Zone 1 Ditch which 
were rated Poor, and the remaining sites that were rated Very Poor.  It is notable that CFG IBI 
scores were quite consistent for the two survey years, with most sites differing by only two or 
three points.  It appears that there may be a correlation between high amounts of urbanization 
and low CFG IBI scores, in that the most urbanized sites had the lowest CFG IBI scores.   
 
The sites scoring in the Very Poor range did not show a correlation between physical habitat 
quality and IBI score.  An analysis of variance (ANOVA) between lined and non-lined channels 
did not show a trend between the two habitat factors and IBI scores.  Station 12-Los Angeles 
River (concrete lined) was the highest rated of the Very Poor sites and Station 8-Compton Creek 
and Station 8-Medea Creek (soft bottom) were rated much lower than many of the lined channel 
sites. 
 
Estuary Monitoring 
The San Gabriel River, Los Angeles River, Dominguez Channel, Ballona Creek and Malibu 
Creek Estuaries were monitored to estimate the extent and magnitude of ecological change in the 
Southern California Bight (SCB) and to determine the mass balance of pollutants that currently 

RB-AR44895



Final Report August 2005
 

Weston Solutions, Inc. ES-11
 

 

reside within the SCB.  Samples were analyzed for sediment chemistry, sediment toxicity and 
benthic macroinvertebrate diversity. 
 
In summary, there were exceedances of sediment quality objectives at all five estuaries.  
Dominguez Channel Estuary had the most number of exceedances while San Gabriel River 
Estuary had the least.  In general, the constituents that often exceeded the sediment objectives at 
the majority of the estuaries included four metals (cadmium, copper, nickel and zinc) and total 
detectable DDT and total detectable chlordane.  Copper and zinc consistently exceeded WQOs in 
stormwater samples; however, cadmium and nickel were detected less frequently.  In addition, 
even though total detectable DDT and chlordane exceeded objectives in the estuary sediments, 
they were not detected in any stormwater/urban runoff samples.  Mean ERM-Q values were 
above the 0.10 threshold in at least two stations within each estuary except San Gabriel River 
Estuary, which had ERM-Q values all below the threshold.  The sediments at all stations within 
San Gabriel River Estuary and Malibu Lagoon were identified as not toxic to the test organisms, 
while sediments in some stations within the other three estuaries were either identified as 
moderately toxic or highly toxic.  It appeared that San Gabriel River Estuary was the least 
impacted as it had the least amount of exceedances, low ERM-Q values and high survival rate of 
E. estuarius.  Dominguez Channel Estuary appeared to be the most impacted estuary due to the 
high number of exceedances, high ERM-Q values at all stations and toxic sediments. 
 

Special Studies 
 
New Development Impacts Study in the Santa Clara River Watershed 
A water quality model has been selected to evaluate the possible changes that Standard Urban 
Stormwater Management Plan (SUSMP) implementation might have on stormwater quality.  The 
drainage area of a specific development will be selected for modeling and monitoring.  Regional 
data will used to calibrate the water quality calculations.  The model will be validated with site 
specific water quality monitoring data.  The monitoring approach will involve monitoring the 
selected development site during three storms by collecting and analyzing flow-weighted 
composite samples.  Work on the modeling plan is on going.  Water quality monitoring is 
scheduled to occur during the 2005-2006 wet weather season. 
 
Peak Flow Discharge Impact Study 
The Peak Flow Discharge Impact Study was conducted to assess the potential connection 
between stream erosion and urbanization.  The Peak Discharge Impact Study resulted in the 
following findings:   
 

(1) Channel width increases as the discharge rate increases.   
(2) Ephemeral streams in southern California appear to be more sensitive to changes in the 

percent of impervious cover than streams in other areas: enlargement of streams occurs at 
a lower value of impervious surface area.   

(3) There is a natural level of channel degradation occurring in all stream channels 
investigated, even in the absence of development within then drainage area.   
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      (4)  Streams appear to be sensitive to changes in flow rates associated with increased
 impervious cover and they appear to have a low resistance to erosion, which   
 results in increased channel enlargement.   
 
The relationships established in this investigation can be used to evaluate potential effects of 
development on the stability of natural streams.  This investigation presents an important step in 
understanding the relationship between channel response and changes in impervious cover.  The 
entire technical report is available at ftp://ftp.sccwrp.org/pub/download/pdfs/450_peak_flow.pdf. 
 
Stormwater BMP Effectiveness Study 
As part of the current National Pollution Discharge Elimination System (NPDES, 2001) permit 
and Special Studies, County of Los Angeles Public Works also conducted a Best Management 
Practice (BMP) effectiveness study to evaluate how well structural and treatment control BMPs 
affect the quality of stormwater run off. The study included monitoring, collection of stormwater 
runoff samples, and evaluation of six BMPs during 2004-05 storm season. The data obtained 
from water samples were analyzed by utilizing statistical methods to determine the removal 
effectiveness of several pollutants of concern.  
 
In this study, the removal effectiveness of BMPs was found to vary for the constituents of 
concern.  The statistical results showed that higher removal was achieved at higher inflow 
concentrations except for bacteria and nutrients.  The removal efficiencies for the inflow and the 
outflow concentrations for metals, bacteria, and nutrients were negative or otherwise relatively 
low for catch basin inserts, a hydrodynamic separator, a wet vault and an enhanced manhole.  
The statistical analyses showed that the confidence intervals around the mean inflow and the 
mean outflow concentrations for all the constituents tested overlapped implying that the removal 
effectiveness for the constituents of concern were not statistically significant.  The removal 
effectiveness for the infiltration trench and the bioswale are subject of further studies as more 
storm data needs to be collected and statistically analyzed.     

 

RECOMMENDATIONS 
 
The following recommendations are made based on the monitoring studies that have been 
conducted to fulfill the MRP requirements under the current NPDES municipal stormwater 
permit. The following recommendations include monitoring, research, and studies that should be 
considered or undertaken to better address the MRP objectives, advance the understanding of 
stormwater quality science and support TMDL programs.  Because of their scope, such studies 
should be undertaken by various entities, such as the Regional Water Quality Board, NPDES 
permittees, or by collaborative efforts between private and public organizations.  The 
recommendations presented consider the effective use of available resources by balancing costs 
through scientifically based recommended tradeoff options.  Table 3 presents the objectives of 
the current monitoring program, a summary of the findings and conclusions for these programs, 
and recommendations for future modifications to the program to more effectively address the 
objectives with available resources.     
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Table 3.  MRP Findings and Recommendations for Future Action. 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings 
that Address Objectives 

Summary of Recommendations 
Based on Current 
Findings/Conclusions  

1) Assessing 
compliance with the 
NPDES Permit granted 
to Los Angeles County 

The Permit includes the 
monitoring program activities 
that are required by 
LACDPW. 
 

• Objective has been successfully 
addressed by the monitoring 
program. 

• The MRP requirements for Core 
Monitoring (Mass Emissions, 
Water Column Toxicity 
Monitoring, Tributary Monitoring, 
Shoreline Monitoring & Trash 
Monitoring), Regional Monitoring 
(Estuary Sampling and 
Bioassessment) and Special 
Studies have been achieved. 
Compliance with the 
requirements for field and 
analytical methods has been 
met.  Minor exceptions are noted 
and summarized in this report; 
however, primary permit 
requirements have been met.  
Permit requirements have been 
met with regard to the total 
number of events sampled from 
2001 to the present.   

• Continue programs with 
modifications as recommended 
under the following objectives.  

 

2) Measuring and 
improving the 
effectiveness of the 
SQMPs 

The SQMP contains 
programs in the areas of 1) 
Public Information; 2) 
Industrial/Commercial 
Control; 3) Development 
Planning; 4) Development 
Construction; 5) Public 
Agency Activities; 6) Illicit 
Connection/ Illicit Discharge 
Elimination Program. 
 
Emphasis of the SQMP is 
pollution prevention through 
education, inspection, public 
outreach, planning, and 
implementation of BMPs. 

• Measurement of the 
effectiveness of the SQMP is 
currently performed on a 
watershed management area 
basis through the Core 
Monitoring program.  Overall 
long- term trends in water quality 
are presented for each 
watershed, and summarized on a 
regionally cross-watershed basis 
in this report.  The conclusions of 
the integrated data set related to 
long-term reductions of 
constituents indicate isolated 
cases of overall reductions on a 
watershed basis.  One significant 
trend is the decrease in TPH in 
the Ballona Creek, Santa Clara 
River, and Coyote Creek MES.  
Decreasing trends are also 
indicated for dissolved chromium 
and turbidity at the Malibu MES. 
No significant trends are 
indicated for the constituents that 
consistently exceed WQO in 
these urbanized watersheds. 
These constituents include 
bacteriological indicators and 
several metals including total 
copper, lead and zinc.  

• This report provides a summary 
of the BMP effectiveness studies 
that assess goals of the MRP 
through BMP implementation.  
This BMP study is part of the 
Special Studies program of the 
MRP that focus on this objective 
of measuring effectiveness of the 
SQMP. 

• In order to more efficiently meet 
this objective, it is 
recommended to  re-design the 
monitoring program to reduce 
the frequency of base of 
watershed (MES) monitoring 
since no significant short-term 
trends are indicated for the 
primary COCs, and use 
resources on more focused 
sampling up into the watershed. 

3) Assessing the The Core Monitoring program • The Monitoring Program has  
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Table 3.  MRP Findings and Recommendations for Future Action. 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings 
that Address Objectives 

Summary of Recommendations 
Based on Current 
Findings/Conclusions  

chemical, physical, and 
biological impacts from 
urban runoff on 
receiving waters 

as required under the MRP 
includes water quality 
monitoring of the mass 
loading stations and 
tributaries for wet and dry 
weather.  It also includes 
water quality toxicity 
monitoring at the mass 
emission stations.  
Bioassessments have also 
been conducted as part of 
the monitoring program to 
study the impact on the 
ecology of the receiving 
waters.  Estuary sampling 
that includes toxicity analysis 
of sediments was conducted 
to assess the impacts to the 
estuary environment from the 
watersheds. The results from 
this program provide the 
basis for assessing the 
chemical, physical and 
biological impacts to the 
receiving waters. 

successfully addressed this ob-
jective through the Core Moni-
toring Program, Regional Moni-
toring and Special Studies. 

• This report presents the wet and 
dry weather chemical analysis 
and compares the concentrations 
to the WQO.  COCs based on 
frequency and magnitude of ex-
ceedance of the WQO are identi-
fied in this report for each of the 
WMA based on the sampling at 
the MES.  The identification of 
these COCs provides an as-
sessment of the impacts to the 
receiving waters.  The biological 
impacts are assessed through 
the bioassessment and toxicity 
testing conducted of the receiv-
ing waters.  Impacts to the estu-
ary sediment and shoreline re-
ceiving waters are assessed by 
the Bight 03 program and shore-
line sampling programs, respec-
tively.    

• The results of these monitoring 
programs indicate continued im-
pacts to the receiving creeks and 
rivers from urban runoff by bacte-
riological indicators and several 
metals (predominantly copper, 
lead and zinc).  The greatest 
loadings on a per acre basis of 
these constituents are from more 
urbanized watersheds.  Alumi-
num and Cyanide are also found 
to exceed WQO in most of the 
watersheds.  The likely predomi-
nant sources of these metal con-
stituents and cyanide are from 
non-point sources that include 
vehicle emissions and wear and 
tear of tires and brake pads.  The 
results of the bioassessment us-
ing preliminary IBI scores indi-
cate poor to very poor ratings for 
the sites in most of the water-
sheds with the exception of the 
reference sites.  The results of 
the estuary sampling indicated 
exceedances of sediment quality 
objectives at all five estuaries.  
The constituents that often ex-
ceeded sediment quality objec-
tives at most of the estuaries 
were cadmium, copper, nickel 
and zinc; and, total detectable 
DDT and chlordane.    
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Table 3.  MRP Findings and Recommendations for Future Action. 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings 
that Address Objectives 

Summary of Recommendations 
Based on Current 
Findings/Conclusions  

3) Assessing the 
chemical, physical, and 
biological impacts from 
urban runoff on 
receiving waters 
(continued) 

 • This report provides a regional 
assessment of water quality 
using the results of the Core 
monitoring program to assess 
regional chemical, physical and 
biological impacts on receiving 
waters.   

 

  • Dry weather sampling results 
presented in this report provide a 
direct evaluation of the impact of 
urban runoff, because the dry 
weather flow is predominantly 
urban runoff for most urbanized 
watersheds with lined 
channelized receiving waters.  
The specific contribution of urban 
runoff to wet weather flows 
needs to be further studied to 
determine base flow 
characteristics. 

• In order to better address this 
program objective, it is 
recommended to continue the 
dry weather program at the 
MES. 

4) Characterization of 
stormwater discharges 

The Core Monitoring program 
as required under the MRP 
includes characterization of 
the stormwater at the mass 
loading stations and 
tributaries for wet and dry 
weather.  It also includes 
water quality toxicity 
monitoring at the mass 
emission stations.   

• Wet weather sampling at the 
MES has been conducted in 
accordance with the permit over 
the last five years (wet weather 
data at some MES has been 
collected for the past 10 years).  
The characteristics of stormwater 
have been successfully 
addressed by this monitoring 
program.   

• This report provides water quality 
results summary for each 
watershed.  

• This report provides a regional 
assessment of water quality 
using the results of the core 
monitoring program.  

• Specific sampling of storm drains 
during wet weather events to 
assess the characterization of 
stormwater discharges to 
receiving waters has been 
conducted as part of the tributary 
sampling where the sampling 
location has been located at the 
storm drain outfalls.   

• Further sampling of storm 
drains is needed to better 
assess stormwater 
contributions to loadings and 
exceedances of WQO. 
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Table 3.  MRP Findings and Recommendations for Future Action. 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings 
that Address Objectives 

Summary of Recommendations 
Based on Current 
Findings/Conclusions  

5) Identifying sources 
of pollutants 

The tributary monitoring 
program provides initial data 
to better define potential 
sources of higher constituent 
loading within the watersheds 
sampled.  Tributary sampling 
has been conducted on Los 
Angeles River and Ballona 
Creek (Previous studies have 
only hypothesized about the 
potential sources of 
pollutants in the tributaries). 

• This objective has begun to be 
addressed through the tributary 
sampling program conducted in 
the Los Angeles River and 
Ballona Creek.  The tributary 
results have been used to better 
define the sub-watersheds that 
are contributing the greatest 
loads and contributions to 
exceedances of the WQO.  
These studies form the basis for 
more specific source 
identification studies that include 
sampling of storm drains within 
the sub-watershed that has been 
shown to contribute the greatest 
constituent loadings.  As 
presented in this report, the 
tributary sampling at Ballona 
Creek identified the sections of 
the Creek and specific sub-
watersheds that contribute the 
largest loads.     

• Continued tributary sampling 
should be conducted on 
designated watersheds to first 
identify the sub-watersheds that 
are contributing the greatest 
loadings and contributions to 
exceedances of the WQO.  The 
tributary sampling should be 
coordinated with any required 
TMDL studies and compliance 
monitoring to best use available 
resources.  A trade-off of 
reduction of the frequency of 
sampling at the MES should be 
made with increased tributary 
monitoring.  

6) Assessing the 
overall health and 
evaluating long-term 
trends in receiving 
water quality 

The Core Monitoring program 
consisting of water quality 
monitoring at the mass 
emission stations at each of 
the seven watersheds and 
tributary monitoring provide 
for an assessment of overall 
health and long-term trends 
in the receiving water quality. 
Additional intra-regional and 
special studies including the 
bioassess-ment program and 
the estuary sampling also 
provide the basis for an 
overall assessment. 

• The Monitoring Program has 
been successful in assessing the 
overall health of the receiving 
waters through the sampling and 
analysis of wet and dry samples 
at the MES, toxicity testing at the 
MES, estuary monitoring and 
bioassessment.  The last 10 
years of wet weather data has 
been compiled in this report and 
trend analysis performed to 
assess long-term term trends.  
Statistical trends are identified in 
this report for the combined data 
sets.   

• This report provides an 
assessment for each watershed 
on the long-term trends (1995-
2005) related to quality of 
receiving waters. 

• This report provides an 
assessment of intra-regional 
monitoring and presents 
conclusions regarding overall 
health and long-term trends as 
applicable to the data and time-
frame of the sampling program. 

 

• Wet weather sampling at the 
MES does not indicate 
statistically significant short 
term trends at the MES.  Until 
significant management actions 
and subsequent reductions in 
the loadings of the COC are 
implemented, the frequency of 
the wet weather MES sampling 
should be reduced.  These 
reductions provide a tradeoff of 
resources to allow for continued 
dry weather monitoring at the 
MES (only 3-4 years of dry 
weather monitoring has been 
conducted), and continued 
monitoring up in the watershed 
on a sub-watershed basis.  

 
 
The overall goal of the MRP is to provide results that are to be used to refine the SQMP for the 
reduction of pollutant loadings and the protection and enhancement of the beneficial uses of the 
receiving waters in Los Angeles County.  The results of the monitoring program that have been 
conducted in the Ballona WMA provide a model for the other watershed programs in further 
meeting this overall goal of the MRP.  The Ballona “Model” consists of an already extensive 
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data base of wet weather monitoring at the MES that provides a basis for assessment of overall 
water quality in the watershed, and determination of trends in the concentrations and loadings 
from the drainage area monitored by the MES.  A similar data set also exists for the Los Angeles 
River for which tributary monitoring has also been conducted. For both WMAs in which 
tributary monitoring has been conducted, results have identified drainage areas that contribute a 
greater magnitude of the exceedances of WQO and overall loadings.  Based on the analysis of 
trends (presented in this section), the wet weather sampling frequency at the MES can be reduced 
and still meet the objectives of assessment of water quality with regard to meeting the WQO. 
 

Core Monitoring  
 
Based on the results and the subsequent conclusions from the Core Monitoring Program over the 
last 10 years, improvements/modifications to this program are presented below for each element 
of the program in order to better address the objectives of the MRP. 
 
Mass Emission Stations 
For nearly all the monitored watersheds, 10 years of wet weather data has been collected.  
Primary COCs have been identified and impacts to the receiving waters assessed.  For the 
identified COCs that consistently exceed WQO, there have been no statistically significant 
trends in the concentrations of bacteriological indicators and total copper, lead and zinc.  
Therefore, the frequency of mass emission monitoring can be reduced and the objectives of the 
MRP can be better addressed through the expansion of monitoring up into the watershed.  The 
reduction of wet weather monitoring at the MES provides a trade-off to re-allocate resources to 
better meet the overall goal of the Monitoring Program. 
 
It has also been recommended to remove those constituents that have been detected in less than 
25% of ten consecutive sampling events from the analytical suite.  A review of the analytical 
results for the past five years indicates that no to very low frequency (less than 0.2%) of 
detections were reported under the following constituent groups: Semi-volatile organic 
compounds (SVOCs), pesticides as listed for EPA Method 625, and herbicides (glyphosate, 2,4-
D, 2,4,5-TP-Silvex).  For these constituents, it is recommended to discontinue analysis in wet 
and dry weather samples.   
 
In addition, it has been recommended to modify the analytical methods for mercury, thallium, 
PCBs and DDT to achieve the lowest practical analytical reporting limit to confirm that the 
constituents are not present at concentrations that exceed the WQO.  The exceedance values for 
these constituents were based on half the Practical Quantitation Limit (PQL), however these 
values were greater than the WQO.   
 
Tributary Monitoring 
In order to better address all the objectives of the Core Monitoring Element, the core element 
could expand the tributary monitoring program, where a trade-off of other components can allow 
re-allocation of available resources.  The sites should also be coordinated with any TMDL 
compliance monitoring to best use available resources.   
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TSS Monitoring 
It is recommended that the current TSS correlation study should be discontinued and the current 
state of the art for measuring sediment loads should be investigated by the Stormwater 
Monitoring Coalition, who should make recommendations on the sampling and analytical 
methods.  Current research and published data on the success of different techniques should be 
assessed in developing these recommendations in order to fully capture the contribution of 
sediment loads to the measured water quality at the MES and to the receiving estuaries.  
 

Regional Monitoring 
 
Based on the results and conclusions presented in this Report the following recommendations are 
made for the Regional Monitoring Element: 
 
Stream Bioassessment Monitoring 

• Continue the Bioassessment Monitoring Program at 20 sites throughout the county to 
assess biological conditions and monitor long term trends of urban runoff impacts 

• Replace sites that are typically dry in the fall with sites more likely to have water flow 
• Focus the bioassessment surveys to determine which tributaries may be of greater 

concern 
• Change the sampling protocol to the CSBP 2003 version, allowing for a more cost 

effective sampling regime that will yield comparable results 
• Co-locate bioassessment stations with MES and tributary samples, where feasible, to 

allow for more effective assessment of the data to meet the MRP objectives of assessing 
chemical, physical and biological impacts from urban runoff on receiving waters. 

 
Bight ’03-Estuary Monitoring 
 

• Continue to support the Bight program where there is a research component strongly 
associated with the impacts due to stormwater. 

 

Special Studies 
 
Based on the results of the Monitoring Program as reported in this Report, Special Studies should 
be considered to identify sources of pollutants in stormwater. 
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1.0 INTRODUCTION 
 
1.1 Purpose of Report and Project Background 
 
National Pollutant Discharge Elimination System (NPDES) permitting requirements are 
mandated by the Federal Clean Water Act (CWA).  In 1987, the CWA was amended by the 
Water Quality Act to require the U.S. Environmental Protection Agency (EPA) to develop 
discharge permits under the NPDES Program.  In California, the municipal program is overseen 
by the State Water Resources Control Board and Regional Water Quality Control Boards 
(RWQCB) in accordance with the November 1990 Federal Regulations (40 CFR Part 122) and 
the Porter-Cologne Act.  These regulations require all municipal separate storm sewer systems 
(MS4s) that serve a population over 100,000 to obtain coverage under a NPDES discharge 
permit.  In Los Angeles County, the Los Angeles Region RWQCB oversees the NPDES permit 
program. 
 
The Los Angeles County Flood Control District, the County of Los Angeles, and 84 incorporated 
cities within the Los Angeles County Flood Control District (collectively referred to as 
Permittees) are covered under a municipal NPDES permit for discharge of urban runoff to water 
of the United States.  The discharges are covered under countywide waste discharge 
requirements contained in Order No. 96-054, which also serves as a NPDES permit for the 
discharge of municipal storm water.  The current NPDES permit for municipal storm water and 
urban runoff discharges is covered under Order No. 01-182 (NPDES No. CAS-004001).  The 
current permit expires on December 12, 2006.   
 
This Integrated Receiving Water Impacts Report (IRWI) provides a comprehensive analysis of 
the results of the Monitoring and Reporting Program under Order No. 01-182 for the period from 
2000 to 2005, and includes an overall analysis of the available data from the past 10 years of 
storm water quality monitoring.  This report also serves as the fourth year monitoring report.  
This IRWI Report fulfills the requirements of Order No. 01-182, Monitoring and Reporting 
Program (MRP) program reporting requirements (Item D).   
 
The purpose of the IRWI is to present a comprehensive analysis of the results of the data from 
each component of the Monitoring Program, and other pertinent available studies.  The findings 
of this analysis of the data are used to develop conclusions and recommendations for future 
monitoring under the new NPDES permit.  This report also provides a budget summary for each 
monitoring requirement. 
 
This IRWI will be an integral part of the next Report of Waste Discharges (ROWD), which will 
be submitted by June 12, 2006.  The ROWD and proposed Storm Water Quality Management 
Program (SQMP) in accordance with CCR Title 23 will serve as the application for re-issuance 
of the waste discharge requirements.   
 
Although the IRWI will focus on data collected during the current permit cycle (2001-2005), 
monitoring results from 1994 to 2000 will be integrated into the report to analyze long-term 
trends in storm water quality.  The objectives of the IRWI are: 
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• Document status and trends of stormwater quality since 1994; 
• Assess whether the six primary objectives of the 2001 monitoring program, as 

stated in the MRP, were realized; 
• Suggest refinement of the 2001 MS4 Permit Storm Water Quality Management 

Plan, if necessary; and 
• Support the upcoming 2001 MS4 Permit Report of Waste Discharge (ROWD). 

 
The NPDES Permit for Municipal Storm Water and Urban Runoff discharges for LA County 
includes the discharges from municipal separate storm sewer systems (MS4s) that flow to water 
courses within the Los Angeles County Flood Control District and into receiving waters of the 
LA Region.  The permit includes all incorporated cities within LA County, except for the City of 
Long Beach.  The watersheds within LA County that are part of the NDPES permit include: 
 

• Malibu Creek Watershed 
• Ballona Creek Watershed 
• Los Angeles River Watershed 
• San Gabriel River Watershed 
• Dominguez Channel Watershed 
• Santa Clara River Watershed 

 
Weston Solutions, Inc. has been contracted by the Los Angeles County Department of Public 
Works (LACDPW) to prepare this IRWI Report.   
 
1.2 Objectives of Monitoring Program 
 
Storm water monitoring has been a condition of the NPDES permit granted to Los Angeles 
County every five years.  Monitoring objectives are described in each NPDES permit, but the 
scope of the monitoring plan typically changes or expands between permits or over the period of 
a current permit based on prior monitoring results or need.  This adaptive process allows Los 
Angeles County to refine its storm water management and better protect the beneficial uses of 
receiving waters within its jurisdiction.  Objectives and key elements of monitoring plans 
associated with each of the three NPDES permits granted to Los Angeles County are described 
in the following sections. 
 
1.2.1 Historical Monitoring Objectives 
 
The 1994-1995 storm season was the first season in which stormwater monitoring occurred 
under the initial NPDES permit granted to Los Angeles County in 1990.  Sampling was 
conducted at nine stations throughout the Los Angeles Basin, including Ballona and Malibu 
Creeks.  During the 1995-1996 storm season, stations at the Los Angeles River, Coyote Creek, 
and the San Gabriel River were added.  Monitoring from 1994-1996 consisted of wet weather 
and dry weather sampling.  
 
The 1996-1997 storm season was the first season in which stormwater monitoring was required 
by the second NPDES permit granted to Los Angeles County in 1996.  The same stations 
monitored from 1994-1996 were sampled during the second permit cycle, which ended with the 
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2000-2001 storm season.  Monitoring from 1996-2000 consisted of wet weather and dry weather 
sampling. 
 
The goal of the monitoring program as described in the NPDES permit was to gain information 
to develop effective stormwater management by Los Angeles County.  The major objectives of 
the monitoring program were: 
 
• track water quality status, pollutant trends and pollutant loads, and identify pollutants of 

concern; 

• monitor and assess pollutant loads from specific land uses and watershed areas; 

• identify, monitor, and assess significant water quality problems related to stormwater 
discharges within the watershed; 

• identify sources of pollutants in the stormwater runoff; 

• identify and eliminate illicit discharges; 

• evaluate the effectiveness of management programs, including pollutant reductions achieved 
by implementation of Best Management Practices (BMPs); and 

• assess the impacts of stormwater runoff on receiving waters. 

The Monitoring Program in the 1996 NPDES permit had several elements:  Mass Emission 
runoff monitoring; Land Use runoff monitoring; and Critical Source runoff monitoring.  During 
the permit cycle, the scope of the Monitoring Program was expanded to include the following 
requirements: 1) “Wide Channel” and “Low Flow” analyses, which were one-year pilot studies 
completed in 1997; 2) a three-year study of storm water impacts to beneficial uses of Santa 
Monica Bay, completed in 1999; 3) toxicity tests on storm water from the Los Angeles and San 
Gabriel Rivers; and 4) an assessment of impacts during the unexpected El Niño year.  In 
addition, a voluntary three-year study to determine impacts to Santa Monica Bay from aerial 
deposition of pollutants was initiated.    
 
1.2.2 Current Monitoring Objectives 
 
Storm water monitoring requirements under NPDES Permit No. CAS004001, which was granted 
to the Los Angeles County Flood Control District (LAFCD) in 2001, are described in Monitoring 
and Reporting Program No. 6948 (MRP).  The primary objectives of the 2001 MRP include:  
 

1) assessing compliance with the NPDES Permit granted to Los Angeles County;  
2) measuring and improving the effectiveness of the SQMPs;  
3) assessing the chemical, physical, and biological impacts from urban runoff on receiving 

waters;  
4) characterization of storm water discharges;  
5) identifying sources of pollutants; and  
6) assessing the overall health and evaluating long-term trends in receiving water quality.   

 
Table 1-1 presents these objectives, the current monitoring program that addresses these 
objectives and the corresponding sections of this report that present the findings and conclusions 
for these programs. 
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Table 1-1.  MRP Objectives and Corresponding 2001 Monitoring Programs 
and Report Section. 

MRP Objective 

Corresponding Monitoring 
Program/Activities that Addresses 
Objective in the 2001 Permit  

Corresponding Report Section that 
Provides Findings/Conclusions that 
Address Objectives 

1) Assessing compliance 
with the NPDES Permit 
granted to Los Angeles 
County 

The Permit includes the monitoring 
program activities that are required by 
LACDPW. 

 

• Section 3 provides a summary of 
the MRP requirements and the 
verification of compliance with 
these requirements for field and 
analytical methods. 

2) Measuring and improving 
the effectiveness of the 
SQMPs 

The SQMP contains programs in the 
areas of 1) Public Information; 2) 
Development Planning; 3) 
Development Construction; 4) Public 
Agency Activities; 4) Illicit Connection/ 
Illicit Discharge Elimination Program. 

Emphasis of the SQMP is pollution 
prevention through education, public 
outreach, planning, and 
implementation of BMPs. 

• Sections 4-9 provide water quality 
results summary for each 
watershed and conclusions on the 
long-term trends related to 
reductions of constituents. 

• Section 10 provides a summary of 
the BMP effectiveness studies 
that assess goals of the MRP 
through BMP implementation. 

• Annual Unified Report 

3) Assessing the chemical, 
physical, and biological 
impacts from urban runoff 
on receiving waters 

The Core Monitoring program as 
required under the MRP includes water 
quality monitoring of the mass loading 
stations, tributaries for wet and dry 
weather.  It also includes water quality 
toxicity monitoring at the mass 
emissions stations.  The results from 
this program provide the basis for 
assessing the chemical, physical and 
biological impacts to the receiving 
waters. 

• Sections 4-9 provide water quality 
results summary for each 
watershed related to impacts from 
urban runoff on receiving waters. 

• Section 11 provides a regional 
assessment of water quality using 
the results of the core monitoring 
program to assess regional 
chemical, physical and biological 
impacts on receiving waters. 

4) Characterization of storm 
water discharges 

The Core Monitoring program as 
required under the MRP includes 
characterization of the storm water at 
the mass loading stations, tributaries 
for wet and dry weather.  It also 
includes water quality toxicity 
monitoring at the mass emissions 
stations.   

• Sections 4-9 provide water quality 
results summary for each 
watershed.  

• Section 11 provides a regional 
assessment of water quality using 
the results of the core monitoring 
program.  

5) Identifying sources of 
pollutants 

The tributary monitoring program 
provides initial data to better define 
potential sources of higher constituent 
loading within the watersheds sampled.  
Tributary sampling has been 
conducted on LA River and Ballona 
Creek (Previous studies have only 
hypothesized about the potential 
sources of pollutants in the tributaries). 

• Sections 5 and 7 present the 
results of the tributary sampling 
and provide conclusions on 
contributions to constituent 
loading form each tributary. 

• Section 7 includes a summary of 
the source study performed by the 
Southern California Coastal Water 
Project that investigated sources 
of bacteria and metals in Ballona 
Creek and the stormwater outfalls 
located along its tributaries. 
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MRP Objective 

Corresponding Monitoring 
Program/Activities that Addresses 
Objective in the 2001 Permit  

Corresponding Report Section that 
Provides Findings/Conclusions that 
Address Objectives 

6) Assessing the overall 
health and evaluating 
long-term trends in 
receiving water quality 

The Core Monitoring program 
consisting of water quality monitoring 
at the mass emission stations at each 
of the seven watersheds and tributary 
monitoring provide for an assessment 
of overall health and long-term trends 
in the receiving water quality. 

Additional intra-regional and special 
studies including the bioassessment 
program and the estuary sampling also 
provide the basis for an overall 
assessment. 

• Sections 4-9 provide assessment 
for each watershed on the long-
term trends (1995-2005) related 
to quality of receiving waters. 

• Section 11 provides a regional 
assessment of long-term trends 
(1995-2005) and inter-
relationships on the quality of 
receiving waters. 

• Section 10 provides an 
assessment of intra-regional 
monitoring and presents 
conclusions regarding overall 
health and long-term trends as 
applicable to the data and time-
frame of the sampling program. 

 
 
1.3 2001-2005 Monitoring Program 
 
The Monitoring and Reporting Program (MRP) under the current NPDES Permit consist of three 
monitoring programs with defined objectives and specific sampling and analysis requirements.  
These monitoring programs are designed to meet the stated objectives presented in the previous 
subsection.  The three monitoring programs that are being conducted as part of the 2001-2005 
monitoring program consist of “Core Monitoring”, “Regional Monitoring”, or “Special Studies” 
based on their objectives.  Each monitoring program of the current MRP and its objective are 
described in the sections that follow. 
 
1.3.1 Core Monitoring Program 
 
Core monitoring involves storm water sampling at established, representative stations throughout 
the Los Angeles Basin over the five year period of the NPDES permit.  It also includes routine 
water quality sampling at established stations in receiving waters along the adjoining coast.  The 
regular monitoring generates a long-term record of storm water quality, pollutant loading, or 
water quality at these stations, which is used to evaluate the efficiency of storm water 
management in Los Angeles County.  This component of the MRP also identifies pollutants that 
may pose risks to biota in receiving waters and helps track the source of toxic or excess 
pollutants.  Core monitoring meets the following objectives of the MRP: 1) stormwater 
characterization; 2) compliance with NPDES permit conditions; 3) measurement or improvement 
of SQMPs; 4) assessing impacts of urban runoff on receiving waters; 5) identification of 
pollutant sources; and 6) evaluating long-term trends in receiving water quality.  Core 
monitoring involves Mass Emission Monitoring, Water Column Toxicity Monitoring, Tributary 
Monitoring, Shoreline Monitoring, and Trash Monitoring, the details of which are described 
below. 
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1.3.1.1 Mass Emission Monitoring 

The objectives of mass emission monitoring are to estimate the mass emissions from the 
Municipal Separate Storm Sewer System (MS4), assess trends in the mass emissions over time, 
and determine if the MS4 is contributing to exceedances of water quality standards by comparing 
results to applicable standards in the Basin Plan for the Coastal Watersheds of Los Angeles and 
Ventura Counties (Basin Plan), the California Ocean Plan (Ocean Plan), or the California Toxics 
Rule (CTR), and with emissions from other discharges. 
 
Los Angeles County monitors mass emissions from the following seven stations: Ballona Creek, 
Malibu Creek, Los Angeles River, Coyote Creek, San Gabriel River, Dominguez Channel, and 
the Santa Clara River.  The Ballona Creek, Malibu Creek, Los Angeles River, San Gabriel River, 
and Coyote Creek stations have been monitored since 1994.  Sampling at the Dominguez 
Channel and the Santa Clara River began in 2001 and 2002, respectively.  Each station 
characterizes stormwater quality in one of the seven watersheds that comprise Los Angeles 
County and together monitor stormwater runoff from 2060 square miles.   
 
Mass emission stations capture runoff from major Los Angeles County watersheds that generally 
have heterogeneous land use. All mass emission sites, except the Santa Clara River site, are 
equipped with automated samplers with integral flow meters for collecting flow-composite 
samples.  Although sample collections at the Santa Clara River station are performed manually, 
composite samples are achieved using the flow measurements by a United States Geological 
Survey (USGS) stream gauge that is at the Santa Clara River station.  
 
1.3.1.2 Water Column Toxicity Monitoring 

The objectives of water column toxicity monitoring are to analyze mass emission samples for 
toxicity to help identify the source of toxic conditions in receiving waters.  Once the mass 
emission station causing the toxic condition is identified, the SQMP will be modified to 
implement additional practices that eliminate or reduce the delivery of toxic substances from that 
watershed management area.   
 
1.3.1.3 Tributary Monitoring 

The objectives of tributary monitoring are to identify sub-watersheds where storm water 
discharges are causing or contributing to exceedances of water quality standards, and to prioritize 
drainage and sub-drainage areas that need management actions. 
 
Monitoring, as required by the permit, started on October 15, 2002 and focused solely on six 
tributaries within the Los Angeles River Watershed, namely Aliso Creek, Bull Creek, Burbank 
Western System Channel, Verdugo Wash, Arroyo Seco Channel, and Rio Hondo Channel.  Each 
tributary was monitored during the 2002-2003 and 2003-2004 storm season.  During the 2004-
2005 storm season, sampling was conducted on six tributaries in the Ballona Watershed 
Management Area, including Centinela, Sepulveda, Benedict, Adams, Fairfax, and Cochran 
sampling sites.  Automated flow weighted composite samples and grab samples were collected 
from each tributary location. The tributaries were sampled for a variety of constituents, including 
those identified during Water Column Toxicity Monitoring as causing toxic conditions in the Los 
Angeles River at the mass emission station. 
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1.3.1.4 Shoreline Monitoring 

The Municipal Storm Water Permit requires the City of Los Angeles to routinely monitor 
shoreline stations to evaluate the impacts to coastal receiving water quality and the loss of 
recreational beneficial uses resulting from storm water/urban runoff in Santa Monica Bay.  
Eighteen stations along the shoreline within Santa Monica Bay were monitored and analyzed for 
total coliform, fecal coliform and enterococcus.  The monitoring program began in 2001-2002, 
and has been conducted for the last three years.   
 
1.3.1.5 Trash Monitoring 

The objectives of trash monitoring are to assess the quantities of trash in receiving waters after 
storm events and to identify areas impaired for trash.  In March 2002, Los Angeles County began 
conducting a Trash Baseline Study within the Ballona Creek and Los Angeles River watersheds.  
The study aims to quantify the amount and type of debris flowing into the storm drain system 
from these watersheds and link this information to the dominant land use type that exists 
upstream of each studied catch basin.  To facilitate the study, LACDPW installed four full 
continuous deflective system (CDS) units and placed trash inserts in approximately 500 catch 
basins to retain debris that enters the catch basins.  Following the installation, the County has 
periodically collected the debris captured by the inserts/CDS units following a significant rainfall 
event, and has sorted the man-made litter from the naturally occurring sediment and vegetation.  
Each type of debris is quantified in both weight and volume and recorded in a spreadsheet.  This 
spreadsheet lists these quantities and separates the data into the five major land use categories: 
commercial, high-density single family residential, industrial, low-density single family 
residential, and parks.  Visual observations of trash were made and a minimum of one 
photograph was taken at each mass emission station after each storm event for the first four 
storm events of the season.   
 
1.3.2 Regional Monitoring 
 
LACDPW is required to participate in regional monitoring programs that address public health 
concerns, monitor trends in natural resources and near shore habitats, and assess regional impacts 
from storm water pollutant sources.  The regional programs include the following sampling 
programs and assessments.  
 
1.3.2.1 Estuary Sampling 

The estuary monitoring program is a component of the coastal ecology committee of the 
Southern California Bight 2003 project coordinated by the Southern California Coastal Waters 
Research Project (SCCWRP).  The two primary objectives of Bight ‘03 are to estimate the extent 
and magnitude of ecological change in the Southern California Bight (SCB) and to determine the 
mass balance of pollutants that currently reside within the SCB.  The goal of the estuary 
monitoring program is to sample estuaries for sediment chemistry, sediment toxicity, and benthic 
macroinvertebrate diversity to determine the spatial extent of sediment fate from storm water, 
and the magnitudes of its effects.  Malibu Creek, Ballona Creek, Los Angeles River, San Gabriel 
River, and Dominguez Channel are the estuaries in Los Angeles County that are being 
monitored.  Monitoring began in 2003 and will continue through 2006.   
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1.3.2.2 Stream Bioassessment Monitoring 

Section II.G of the storm water monitoring requirements requires LACDPW to perform annual 
bioassessments on streams in Los Angeles County beginning in 2003 and continuing through 
2005.  
 
The objectives of stream bioassessment are to assess biological integrity and to detect biological 
trends and responses to pollution in receiving waters throughout the region.  Bioassessment 
includes the collection and identification of stream benthic macroinvertebrates, and also assesses 
the quality and condition of the in-stream physical habitat and adjacent riparian zone.  This 
information may complement monitoring programs that test water quality parameters which 
provide a measure of habitat conditions only at the moment sampling occurs.   
 
The twenty monitoring reaches assessed in this study were located in five major watersheds 
throughout Los Angeles County, including the Santa Clara River Watershed, the Santa Monica 
Bay Watershed (Ballona Creek Watershed and Malibu Creek Watershed), the Dominguez 
Channel Watershed, the Los Angeles River Watershed, and the San Gabriel River Watershed.  
Sampling and sample analysis followed protocols described in the California Stream 
Bioassessment Procedure (Harrington, 1999) established by the Surface Water Ambient 
Monitoring Program within the California Department of Fish and Game.   
 
1.3.3 Special Studies 
 
As required by the 2001 Municipal Storm Water Permit, LACDPW is conducting special 
monitoring programs, including the following:  
 
1.3.3.1 New Development Impacts Study in the Santa Clara River Watershed 

The objective of the New Development Impacts Study in the Santa Clara Watershed is to 
evaluate the effectiveness of the Standard Urban Storm Water Mitigation Plan (SUSMP) Best 
Management Practices at reducing pollutants in storm water runoff.  This evaluation will be 
accomplished by a computer model.  Modeling is on-going.  Sampling will take place in 2005-
2006. 
 
1.3.3.2 Peak Flow Discharge Impact Study 

The goal of the Peak Flow Discharge Impact Study was to assess the potential connection 
between urbanization and stream erosion in natural drainage systems. The main objective was to 
evaluate peak flow impacts and, ultimately, use this relationship to determine numeric criteria to 
prevent or minimize erosion of natural stream channels and banks caused by urbanization.  In 
2002-2003 and 2003-2004, approximately ten stream reaches in catchments with varying degrees 
of urbanization in southern California were selected for evaluation of their morphometric 
attributes.  The reaches were selected to represent the various geomorphic channel types in the 
study area and were used to help classify stream and establish baseline conditions for each 
stream class. 
 
1.3.3.3 Evaluation of Stormwater BMP Effectiveness 

The goal of this project is to assess the effectiveness of BMPs for reducing the concentration of 
pollutants in stormwater.  Samples of stormwater from upstream and downstream of the BMP 
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are analyzed for the concentration of contaminants associated with stormwater.  A key product 
expected from this project will be a matrix describing the effectiveness of various BMPs.  These 
data will be of high value to agencies statewide in their effort to develop and implement 
watershed management plans. 
 
BMP types with the greatest potential for implementation and effectiveness in southern 
California coastal areas have been selected and monitored at multiple study locations.  BMPs 
include continuous deflection separation (CDS) units, storm drain inserts, and detention ponds. 
The objective of the monitoring protocols will be to obtain data on BMP removal efficiency for 
toxicity and toxicologically important constituents, such as pesticides and biologically available 
forms of trace metals.  Samples for chemical and toxicity measurements will be collected from 
each BMP location during 5-8 storm events from 2004 through 2006. Flow-weighted composite 
samples will be collected both upstream and downstream of structural BMPs. Toxicity tests will 
be conducted with marine species known to be sensitive to urban runoff toxicity and chemical 
measurements will include diazinon, chlorpyrifos, and dissolved metals (zinc, copper, lead). Data 
will also be obtained on suspended solids, runoff volume, flow rate, rainfall intensity, and storm 
duration. 
 
 
1.4 Previous Studies (Prior to 2000) 
 
A number of previous studies have been completed to meet the historical objectives of the 
previous NPDES permit period (1996-1999).  The following subsections present a summary of 
these previous studies.  Because this IRWI Report includes an evaluation of long-term trends 
including data from the past 10 years, and not specifically on the current permit period, the 
conclusions of these previous studies will be utilized where applicable in assessing these long-
term trends. 
 
1.4.1 Santa Monica Receiving Waters Study 
 
The Study of the Impact of Stormwater Discharge on the Beneficial Uses of Santa Monica Bay 
was completed in 1999.  The “Receiving Waters Study” performed toxicity tests with wet 
weather storm water samples from Ballona Creek and water and sediment samples collected 
from Santa Monica Bay.  Toxicity tests were performed on sea urchin fertilization to determine 
the impact storm water discharges from a developed (Ballona Creek) and non-developed 
watersheds (Malibu Creek) were having on the receiving environment in Santa Monica Bay.  
The study was conducted from 1995 to 1998. 
 
1.4.2 River Toxicity Tests 
 
During 1997-1998 and 1998-1999, samples collected from the Los Angeles and San Gabriel 
Rivers during dry and wet weather were analyzed for toxicity in order to fulfill NPDES 
monitoring requirements.  The testing was performed by the Southern California Coastal Waters 
Research Project (SCCWRP).  Toxicity was measured as impairment to sea urchin fertilization.   
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1.4.3 Aerial Deposition 
 
A three year study began in 1998-1999 to estimate annual pollutant loads deposited into the 
Santa Monica Bay watershed from atmospheric sources, both directly and indirectly by 
depositing onto land surfaces and then washing off into the Bay during storm events.  The study 
examined the types of sources that contribute disproportionately large percentages of pollutants 
that end up depositing in the Santa Monica Bay watershed and further examined the linkage 
between aerial deposition and its contribution to urban runoff. 
 
The sampling program included measurements of aerosol particles from the atmosphere as well 
as of wet and dry deposition.  Sampling was conducted during dry and wet weather to determine 
the pollutant load during rain events.  Measurements were also taken from sea surface microlayer 
and bulk seawater to estimate direct deposition into the Bay.  The program also included an 
atmospheric, transport and deposition modeling project.  
 
1.4.4 El Niño 
 
In anticipation of an extreme winter season and increased rainfall in 1997-1998, studies were 
conducted to determine the effect of El Niño on urban stormwater.  The objective of this research 
was to determine whether the unusual oceanographic conditions and storm events produced by 
El Niño conditions had an influence on the toxicity of Ballona Creek stormwater or on the 
characteristics of the stormwater discharge plume in Santa Monica Bay.  The major goals of the 
study were to examine the magnitude of stormwater toxicity, the spatial extent of the toxic 
portion of the plume, and the characteristics of the toxicants. The physical and optical 
characteristics of the Ballona Creek stormwater discharge plume and its toxicity were measured 
for three storm events occurring in 1998.  Selected samples of the runoff plume were also 
analyzed for chemical constituents.   
 
1.4.5 Wide Channel 
 
The Wide Channel Pilot Study was designed to determine the accuracy of a single point water 
intake in representing the water quality in wide channels.  The primary focus was the comparison 
of a series of surface water grab samples collected across the width of a representative channel to 
investigate horizontal variations in water quality within wide channels.  The secondary focus was 
to compare the surface grab samples with water samples collected near the bottom of the channel 
by an automated sampling station to evaluate the vertical variability in water quality.   The 
Ballona Creek mass emission monitoring station was utilized because it provided the most 
suitable conditions for conducting the pilot study.   
 
In order to characterize the lateral variability in water quality, sampling was conducted at five 
stations across the channel.  Four stations were spaced equidistant from each other and the fifth 
station was the existing automated sampling station.  Surface water was collected from all 
stations and bottom water was collected from the automated sampler.  Each station was sampled 
three times during each of three events.  The complete study plan is included in Monitoring Plan 
for 1996-1997 Wide Channel Pilot Study (Woodward–Clyde and Camp, Dresser and McKee Inc, 
1996b).  
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1.4.6 Low Flow Channel 
 
The Low Flow Pilot Study was designed to assess the effectiveness of automated samplers to 
monitor storms as small as 0.1 inches of rainfall.  The samplers have historically been designed 
to capture events with 0.25 or greater inches of rainfall.  To conduct the assessment the 
equipment at a single monitoring station was modified to capture events as small as 0.1 inches.  
Three criteria were used to assess the effectiveness of the 0.1 inch setting, which were (1) the 
operational effectiveness of the sampler at low storm volumes; (2) the feasibility and 
effectiveness of sample retrieval and transport; and (3) the ability to reprogram and maintain this 
setting at other samplers.  The complete study plan is included in Monitoring Plan for 1996-1997 
Low Flow Pilot Study (Woodward-Clyde and Larry Walker Associates, 1996).   
 
1.4.7 Critical Source/BMP Monitoring Study 
 
The Critical Source/BMP Monitoring Study was designed to analyze baseline stormwater quality 
and assess the effectiveness of BMP implementation for critical industries and businesses.  A 
number of critical source industries were identified and ranked by their potential significance to 
stormwater quality (Woodward-Clyde, 1997) and include, wholesale trade, automotive repair/ 
parking, fabricated metal products, motor freight, chemical manufacturing facilities, automotive 
dealers/gas stations, electric/gas/sanitary, and miscellaneous manufacturing.   
 
Monitoring started in 1996-1997 and continued through 2001-2002.  Each critical source 
industry monitoring plan involved a multi-year study of stormwater runoff from six sites (three 
test sites and three control sites).  During the first year of each study, runoff was sampled and 
analyzed from five storms to establish background levels.  During subsequent years, BMPs were 
installed at three of the six sites (test sites).  BMP effectiveness was estimated from monitoring 
data gathered from the pooled test sites and pooled control sites during ten additional storms.  A 
complete study plan is included in Critical Source Selection and Monitoring Plan (Woodward-
Clyde, 1997).  
 
1.4.8 Land Use Program 
 
The major objectives of this monitoring program are to evaluate how certain land uses affect 
storm water quality and to identify the relative contribution of specific land uses to pollutant 
loads in storm water. 
 
There were 14 land use monitoring stations under the 1990 Municipal Permit. Five of these 
stations were equipped with automated samplers to collect composite samples during storms.  
The 1996 NPDES permit required the re-evaluation of the location of land use specific 
monitoring stations. The land use monitoring program under the 1996 NPDES permit is a result 
of a site selection study entitled Evaluation of Land Use Monitoring Stations (Woodward-Clyde 
and Psomas and Associates, 1996). The study identified the most significant land use categories 
within the permit area regarding stormwater quality. The selection study yielded eight land use 
stations. These eight land use categories represent over 86% of all the land use within the permit 
area. These stations monitor flow and have automated samplers to collect flow weighted 
composite stormwater samples during storm events. 
 
The Santa Monica Pier station was down during the 1999-2000 storm season due to construction. 
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1.5 Report Organization 
 
This report has been reorganized from previous reports to represent a watershed approach to 
reviewing the results rather than a program specific approach.  This approach provides for 
integration of water quality data, toxicity, bioassessment and other data to support the 
development of a watershed management strategy of resource protection, enhancement, and 
restoration while balancing economic and environmental impacts within the drainage basin. The 
watershed sections (Sections 4 through 9) emphasize the results of the Core Monitoring Program, 
but also include results of other studies that provide further data for development of conclusions 
that address the stated objectives. A regional perspective is presented in Section 10, which 
includes a regional assessment of the Core Monitoring Program over the last 10 years and an 
assessment of inter-relationships of this monitoring with regional and special studies.  Pollutant 
loading estimates are also presented in this Section.  Special studies and intra-regional 
monitoring are summarized in Section 11.  The results of these studies are highlighted in the 
watershed sections where they provide supplemental data to the conclusions in these sections.    
Conclusions and recommendations are then presented in Sections 12 and 13.  Table 1-2 provides 
a brief layout of the report’s organization.  

Table 1-2.  Report Organization. 

Section Description 

2 Regional Study Area - Describes the physical characteristics of Los Angeles County and 
displays the locations of historical and current sampling stations.   

3 Methods - Covers the methods of storm water monitoring, including laboratory analyses, and 
the statistical analysis used in this report.  The section is organized to present the field and 
analytical methods for the each of the three Monitoring Programs – Core Monitoring Methods 
(3.1), Regional Monitoring Methods (3.2), and Special Studies (3.3). 

4 San Gabriel River Watershed – Provides a description of the watershed, flow monitoring data, 
and results of the Core Monitoring Program.  The Core Monitoring Program for this watershed 
includes mass emissions (wet and dry weather sampling) at two monitoring sites and water 
column toxicity monitoring.  No tributary, shoreline or trash sampling as part of the Core 
Monitoring was performed in association with this watershed. This section also includes a 
summary of Regional Monitoring and the analysis of these results with regard to relationships 
with the Core Monitoring on a watershed basis. This Regional Monitoring includes the 
Bioassessment and Estuary Sampling Programs. 

5 Los Angeles River Watershed - Provides a description of the watershed, flow monitoring data, 
and results of the Core Monitoring Program.  The Core Monitoring Program includes mass 
emissions (wet and dry weather sampling), water column toxicity monitoring and tributary 
monitoring (wet and dry weather).  The discussion of Core Monitoring results for this watershed 
also includes Trash monitoring.  This section also includes a summary of Regional Monitoring 
and the analysis of these results with regard to relationships with the Core Monitoring on a 
watershed basis. This Regional Monitoring includes the Bioassessment and Estuary Sampling 
Programs. 

6 Dominguez Channel Watershed - Provides a description of the watershed, flow monitoring 
data, and results of the Core Monitoring Program.  The Core Monitoring Program for this 
watershed includes mass emissions (wet and dry weather sampling) and water column toxicity 
monitoring.  No tributary, shoreline or trash sampling was performed as part of the Core 
Monitoring in association with this watershed. This section also includes a summary of  
Regional Monitoring and the analysis of these results with regard to relationships with the Core 
Monitoring on a watershed basis. This Regional Monitoring includes the Bioassessment and 
Estuary Sampling Programs. 
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Section Description 

7 Ballona Creek Watershed - Provides a description of the watershed, flow monitoring data, and 
results of the Core Monitoring Program.  The Core Monitoring Program includes mass 
emissions (wet and dry weather sampling), water column toxicity monitoring and tributary 
monitoring (wet and dry weather).  The discussion of Core Monitoring results for this watershed 
also includes Shoreline (Santa Monica Bay) and Trash monitoring.  This section also includes a 
summary of Regional Monitoring and the analysis of these results with regard to relationships 
with the Core Monitoring on a watershed basis. This Regional Monitoring includes the 
Bioassessment and Estuary Sampling Programs. 

8 Malibu Creek Watershed - Provides a description of the watershed, flow monitoring data, and 
results of the Core Monitoring Program.  The Core Monitoring Program includes mass 
emissions (wet and dry weather sampling) and water column toxicity monitoring.  No tributary or 
trash sampling was performed as part of the Core Monitoring in association with this watershed. 
The discussion of Core Monitoring results for this watershed also includes Shoreline (Santa 
Monica Bay).  This section also includes a summary of Regional Monitoring and the analysis of 
these results with regard to relationships with the Core Monitoring on a watershed basis. This 
Regional Monitoring includes the Bioassessment and Estuary Sampling Programs. 

9 Santa Clara River Watershed - Provides a description of the watershed, flow monitoring data, 
and results of the Core Monitoring Program.  The Core Monitoring Program for this watershed 
includes mass emissions (wet and dry weather sampling) and water column toxicity monitoring.  
No tributary, shoreline or trash sampling was performed as part of the Core Monitoring in 
association with this watershed. This section also includes a summary of the Regional 
Bioassessment Study and the analysis of these results with regard to relationships with the 
Core Monitoring on a watershed basis.  

10 Regional Assessment – Presents a regional assessment of storm water impact on receiving 
waters.  A regional assessment of the Core Monitoring program results from 1995 to 2005 is 
first presented, which included a cross watershed statistical comparison and trend analysis. An 
assessment of the inter-relationships of the results from the Core Monitoring, Regional 
Monitoring, and Special Studies on a regional basis is then presented. This includes an 
evaluation of the correlation between constituents of concern and TSS loadings. Pollutant 
loading estimates are then presented. 

11 Regional Monitoring and Special Studies – Presents a summary of Regional Monitoring that 
includes the Bioassessment and Estuary Sampling Programs.  This section will provide a more 
detailed discussion of the overall program and results compared to the summaries provided in 
the watershed sections.  The summaries in the watershed sections focus on the inter-
relationships of the regional results to the core monitoring results on a watershed basis.  The 
Special Studies summary includes the New Development Impacts and the Peak Discharge 
Impact Studies in the Santa Clara River Watershed.  It also includes a summary of the BMP 
Effectiveness Study.  

12 Conclusions and Recommendations – The overall conclusions are presented in this section.  
The conclusions of the Core Monitoring Program for each watershed are first presented, 
followed by the conclusions from the Regional and Special Studies.  A program review will be 
presented with regard to attainment of the MRP objectives.  Finally, future monitoring 
recommendations will be presented, including estimated budget summary. 
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2.0 REGIONAL STUDY AREA 
 
2.1 Regional Setting 
 
2.1.1 Topography 
 
The Los Angeles Region is located within the western portion of the Transverse Ranges 
Geomorphic Province.  The San Andreas transform fault system, which forms the boundary 
between the North American and Pacific tectonic plates, cuts through these Transverse Ranges.  
This fault system, which extends from the Salton Sea in southern California to Cape Mendocino 
in northern California, bends in an east-west direction through the Transverse Ranges.  The 
major mountain ranges within the Los Angeles Region include the San Gabriel Mountains, 
which are the most prominent range, the Santa Monica Mountains, the Santa Susana Mountains, 
Simi Hills and the Santa Ynez Mountains (RWQCB 1994). 
 
The Los Angeles Region is divided into a coastal plain area, a central mountain-valley, and an 
eastern mountain-valley area.  Figure 2-1 shows that a large southern portion of Los Angeles 
County is below 1000 feet.  The middle section of the County is dominated by the San Gabriel 
Mountains with peaks rising about 10,000 feet.  Ridgelines and boundaries of Watershed 
Management Areas are also shown in the figure and discussed later in the chapter. 
 
2.1.2 Rainfall and Climate 
 
Differences in topography are responsible for large variations in temperature, humidity and 
precipitation throughout the Los Angeles Region.  The coastal climate is generally mild, whereas 
the inland slopes and basins of the Transverse Ranges are characterized by more extreme 
temperatures.  Average temperatures decrease in the higher mountain areas.   
 
Precipitation in the region occurs as rainfall, but snowfall can occur at higher elevations to the 
east.  Precipitation generally increases with distance from the Pacific Ocean, from a yearly total 
of around twelve inches in coastal areas to around thirty inches in mountain areas to the east of 
the coastal plain (Figure 2-2).  
 
Figure 2-3 shows monthly rain averages from three different areas: Long Beach (coastal plain), 
Downtown Los Angeles, and Mount Wilson (mountain area) based on decades of information 
from the California Department of Water Resources (Long Beach averages from 1941-2005; Los 
Angeles averages from 1996-2005; Mt. Wilson averages from 1982-2005).   
 
On an annual basis, there are two distinct climatic periods: a dry (semi-arid) period from late 
April to mid-October, and a wet period from mid-October through late April.   
 
For the coastal and inland areas, the wet period typically provides 85 to 90 percent of the annual 
average rainfall, with the remaining rainfall attributed to residual storms and occasional “summer 
monsoons.”  The majority of the rain typically falls during February, which on average receives 
nearly eight inches of rainfall.   
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Figure 2-1.  Topography. 
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Figure 2-2.  Annual Mean Precipitation. 
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Figure 2-3.  Monthly Rain Average. 

 
 
 
 
The 2004/2005 storm season was not a typical year.  The season total rainfall at the Los Angeles 
Department of Public Works Headquarters was about 43 inches which was much higher than the 
average 13 inches.  Only the 1997/98 storm season had comparably high rainfall amounts in 
recent years (Figure 2-4). 
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Figure 2-4.  Seasonal Rainfall Totals. 

 
 
2.1.3 Hydrology 
 
The majority of Los Angeles County is contained within the Pacific Basin.  The Los Angeles 
Region encompasses all coastal drainages flowing from the highlands in the east to the Pacific 
Ocean in the west (Figure 2-5).  Major surface waters originate from pristine mountains, flow 
through urbanized foothill and valley areas, high density residential and industrial coastal areas, 
and terminate at highly utilized recreational beaches and harbors.  Drainages in the northern and 
western part of the County flow through un-developed or developing areas.  Alluvial fans in low-
lying areas such as the San Fernando Valley, San Gabriel Valley, Oxnard Plain, and the Los 
Angeles Coastal Plain contain layers of sediment that form aquifers.  The aquifers are important 
sources of ground water in the basin.   
 
The Los Angeles Region is divided into nine watershed management areas (WMA), and contains 
all or portions of 4 major hydrologic units (HU), 13 hydrologic areas (HA), and 58 hydrologic 
subareas (HSA).  The watershed management areas generally involve a single large watershed 
within which exists smaller subwatersheds but in some cases may be an area that does not meet 
the strict hydrologic definition of a watershed.  The hydrologic divisions of the Region are 
assigned by the California Water Quality Control Board.  This document will focus on the San 
Gabriel River, Los Angeles River, Dominguez Channel, Ballona Creek, Malibu Creek, and Santa 
Clara River Watershed Management Areas. 

RB-AR44921



Final Report August 2005
 

Weston Solutions, Inc. 2-6
 

 
Figure 2-5.  Hydrology in the Los Angeles Region. 
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Figure 2-6 shows water bodies that are listed on the State Water Resources Control Board 
(SWRCB) 2002 303(d) List for having impaired water quality.  Many of the major rivers and 
channels in the southern, urbanized portion of Los Angeles County are included in the impaired 
listing. 
 

 
Figure 2-6.  Impaired Water Bodies. 
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2.1.4 Population and Land Use 
 
As of 2000, the population of Los Angeles County was concentrated in the southern watersheds 
of Santa Monica Bay, Los Angeles River, Dominguez Channel, and San Gabriel River (Figure 2-
7).  The highest density appears to be in the northeast portion of the Santa Monica Watershed 
within the City of Los Angeles.  As of January 1, 2005, the population of Los Angeles County is 
estimated to be 10,226,506.  This represents a 1.2% estimated population growth over the 
previous year (State of California 2005).  The population is expected to grow to over 11,000,000 
people by 2030 (Figure 2-8; State of California 2004). 
 

 
Figure 2-7.  Population Density (2000). 
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Figure 2-8.  Los Angeles County Population Projections. 
 
Land use within Los Angeles County varies considerably from vacant land to industrial (Figures 
2-9 and 2-10).  Overall land use in the County is dominated by undeveloped vacant land, which 
encompasses 64 % of the total land use.  Residential areas comprise 19% of the total land use in 
the region, followed by commercial and public areas which comprise 6%.  All other land use 
categories including agriculture, transportation and utilities, industrial, open space and water 
make up the remaining 11% of the County.   
 

LOS ANGELES COUNTY LAND USE
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Figure 2-9.  Los Angeles County Land Use (2000). 
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Figure 2-10.  Land Use (2000). 

 
Differences in Los Angeles County land use patterns can be seen by looking at individual 
watersheds.  Figure 2-11 presents land use statistics for portions of the watersheds in Los 
Angeles County.  Vacant land is the dominant land use in four of the watersheds, followed by 
residential land use.  The Santa Clara River and Malibu Creek Watershed Management Areas 
contain the highest percentages of vacant land, with 87% and 82%, respectively.  The San 
Gabriel River and Los Angeles River Watershed Management Areas contain 53% and 40% of 
vacant land, respectively.  The Dominguez Channel and Ballona Creek watersheds are 
dominated by residential areas which comprise 41% and 53% of total land use area, respectively.  
Commercial and public land is the third most dominant land use in the majority of the 
watersheds.    
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Figure 2-11.  Los Angeles County Land Use Distribution by WMA. 

 
 
2.2 Sampling Sites 
 
To characterize the runoff quality in Los Angeles County, mass emission sites have been 
selected for monitoring.  To evaluate the runoff quality of various subwatersheds, tributary sites 
were established in the Los Angeles River and Ballona Creek watersheds.  
 
Monitoring site locations for the mass emission stations and tributary stations are shown in 
Figure 2-12.   
 
There are seven mass emission stations, including Ballona Creek (S01), Malibu Creek (S02), Los 
Angeles River (S10), San Gabriel River (S14), Coyote Creek (S13), Dominguez Channel (S28), 
and Santa Clara River (S29).   
 
The six tributary stations in 2002-2003 and 2003-2004 were located within the Los Angeles 
River Watershed and included Aliso Creek (TS01), Bull Creek (TS02), Burbank Western System 
Channel (TS03), Verdugo Wash (TS04), Arroyo Seco Channel (TS05), and Rio Hondo Channel 
(TS06).  The 2004-2005 tributary stations were located in the Ballona Creek Watershed and 
include Centinela (TS07), Sepulveda (TS08), Benedict (TS09), Adams (TS10), Fairfax (TS11) 
and Cochran (TS12).   
 
Mass emission and tributary station locations are described in each respective watershed 
management area (Sections 4-9).   
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Figure 2-12.  Monitoring Stations. 

 

RB-AR44928



Final Report August 2005
 

Weston Solutions, Inc. 2-13
 

 
 
 
 
 
This page intentionally left blank. 

RB-AR44929



Final Report August 2005
 

Weston Solutions, Inc. 3-1
 

3.0 METHODS 
 
This section describes the field and laboratory methods used to implement the Monitoring 
Program, which includes Core Monitoring, Regional Monitoring and Special Studies from 2001-
2005.  The field and analytical methods for the Core Monitoring and the Regional Monitoring 
and Special Studies are presented separately.  The method requirements under the Monitoring 
and Reporting Program (MRP) are listed and any modifications due to actual site conditions are 
highlighted.  Methods used for the monitoring programs conducted prior to 2000 are presented in 
the Los Angeles County 1994-2000 Integrated Receiving Waters Impact Report (LACDPW, 
2000).   
 
 
3.1 Core Monitoring Methods 
 
This section summarizes the field and analytical methods used for the core monitoring program.  
The core monitoring program consists of the Mass Emissions Monitoring, Water Column 
Toxicity Monitoring, Tributary Monitoring, Shoreline Monitoring and Trash Monitoring. 
 
3.1.1 Mass Emissions Monitoring Methods 
 
The methods for the Mass Emissions Monitoring Program were conducted in accordance with 
the Evaluation of Analytes and QA/QC Specifications for Monitoring Program (Woodward-
Clyde 1996a) and Short-term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to West Coast Marine and Estuarine Organisms (USEPA 1995).  A summary 
of the MRP Requirements and confirmation of meeting these requirements are presented in 
Table 3-1. 
 
3.1.1.1 Precipitation and Flow Measurement 

For every monitoring station, a minimum of one automatic tipping bucket (intensity measuring) 
rain gauge is located nearby or within the tributary watershed.  Large watersheds may require 
multiple rain gauges to accurately characterize the rainfall.  The LACDPW operates various 
automatic rain gauges throughout the county.  Existing gauges near the monitored watersheds are 
also utilized in calculating stormwater runoff and are essential to develop runoff characteristics 
for these watersheds. 
 
Flow monitoring equipment is needed to trigger the automated samplers because the Monitoring 
Program requires flow-weighted composites for many constituents.  Flows are determined from 
measurements of water elevation as described below. 
 
The water elevation in a storm drain is measured by the stage monitoring equipment, and the 
flow rate is derived from a previously established rating table for the site or calculated with an 
equation such as Manning's.  The LACDPW uses rating tables generated from analysis of storm 
drain cross sections and upstream/downstream flow characteristics.  The rating tables are 
modified if it is demonstrated in the field through stream velocity measurements that calculated 
table values are incorrect.  Previous stormwater flow measurement efforts indicate that all 
stations will require multiple storm events to gather the data necessary for calibration of the 
measurement devices. 
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Table 3-1.  Summary of MRP Requirements and Modifications for Mass Emissions 
Monitoring Program. 

Mass Emissions Monitoring  
MRP Requirements Methods Performed/Achieved 

from 2001-2005 
Modifications due to site 

conditions/site procedures  
A.1.   

• Monitor 7 mass emission 
stations by 2002 

• Monitor first storm event and 
2 additional storms by 2002 

• Monitor a minimum of two 
dry weather events each 
year by 2002 

A.2. 
• All storm events of at least 

0.25 inches of rainfall shall 
be analyzed for TSS 

A.3.  
• Grab samples shall be 

collected for pathogen 
indicators and oil and grease 

• Monitor storms with 0.25 
inches or greater of rainfall 

• Samples collected during 
first storm event shall be 
analyzed for constituents 
listed in Attachment U-1 

A.4. 
• Collect flow-weighted 

composite manual samples 
where it is not feasible to 
install automatic samplers 

• Collect a minimum of three 
sample aliquots each hour of 
discharge during first 3 hours 
or for duration of storm if 
less than 3 hours 

A.5.  
• Samples shall be analyzed 

for constituents listed in 
Attachment U-1  

• Conduct annual confirmation 
sampling for non-detected 
constituents during the first 
storm 

A.6. 
• Perform annual analysis of 

correlation between 
pollutants of concern and 
TSS  

 
•  Monitoring performed at all 7         
stations from 2002-2005 
•  At least 3 storm events 
monitored at all stations during 
reporting period 
•  2 dry weather events monitored 
beginning 2002 at all 7 stations 
 
 
 
 
 
•  Grab samples collected at all 
stations and analyzed for bacteria, 
DO, total phenol, oil and grease, 
TPH and cyanide  
 
 
See section 3.1.6, Table 3-7 
 
 
 
 
•  Manual sampling began in 2002 
at the Santa Clara River station  
 
 
 
 
 
 
 
 
See section 3.1.6, Table 3-7 
 
 
 
 
 
 
 
•  Analysis of correlation between 
TSS and COC presented in this 
report using all available data 

 
•  Monitoring of 6 stations conducted 
from 2000 (Santa Clara monitoring 
began in 2002)  
 
 
 
 
 
•  A small percentage of events were 
not analyzed for TSS due to 
problems with samplers.  However, 
this did not result in inability to 
perform comparisons of TSS with 
COCs. 
 
 
 
 
•  MTBE only analyzed for in 2004-
2005 from one dry weather event 
 
 
 
 
 
 
 
 
 
 
 
 
 
•  Sample analysis did not include  
Benzo(g,h,i)perylene and 3,4 
Benzofluoranthene  
 
•  Non-detected constituents 
continued to be monitored for the 
2001-2005 permit period.  However, 
bacteriological indicators were 
analyzed for all events.  Benzo(b 
and k) fluoranthene, a carcinogenic 
PAH, was analyzed in samples in 
2000-2001 and 2001-2002, and was 
not detected.  Benzo(k) fluoranthene 
was included in the analyte list in 
2002-2003 and 2003-2004, and also 
not detected. 
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The automatic samplers utilize pressure transducers as the stage measurement device.  However, 
pressure transducers are only accurate as flow measurement devices in open channel flow 
regimes.  Therefore, for stations monitoring flows in underground storm drains, efforts were 
made to select drains that do not surcharge (flow under pressure) during events smaller than a 
10-year storm event. 
 
3.1.1.2 Wet Weather Sampling Methods 

Sample Collection 

• Grab Sample - a discrete, individual sample taken within a short period of time, usually 
less than 15 minutes.  This method is used to collect samples for constituents that have 
very short holding times and specific collection or preservation needs, including bacteria, 
dissolved oxygen, total phenol, oil and grease, total petroleum hydrocarbons and cyanide.  
For example, samples for coliforms are taken directly into a sterile container to avoid 
non-resident bacterial contamination. 

• Composite Sample - a mixed or combined sample created by combining a series of 
discrete samples (aliquots) of specific volume, collected at specific flow-volume 
intervals.  Composite sampling is conducted over the duration of the storm event, ranging 
between 1.5 hours to 15 hours depending on the intensity of the storm. 

During a storm event, grab samples were collected during the initial portion of the storm (on the 
rising limb of the hydrograph) and taken directly to the laboratory. 
 
Flow composite storm samples were obtained using refrigerated American Sigma 800SL 
automated samplers to collect samples at flow-paced intervals.  Samples collected at each station 
were combined in the laboratory to create a single flow-weighted sample for analysis. 
 
During the storm season, the sampler was programmed to start automatically when the water 
level in the channel or storm drain exceeded a certain height, determined by experienced field 
staff, on the basis of current flow conditions and field experience.  A sample was collected each 
time a set volume of water had passed the monitoring point (this volume is referred to as the 
pacing volume or trigger volume).  The samples were stored in glass containers within the 
refrigerated sampler. A minimum of eight liters of sample was required to conduct the necessary 
laboratory analyses for all the constituents.  The automated sampler was programmed with the 
intent of capturing the major portion of a runoff event.  Depending upon rainfall and runoff 
conditions, the automated sampler will either completely fill up its sample bottles and 
discontinue sampling, or sample at a very slow rate should runoff become very light.  
 
Samples were retrieved from the automated samplers as soon as possible to meet laboratory 
analysis holding time requirements.  As samples were collected, rainfall and runoff data were 
logged and stored for transfer to the office.   
 
3.1.1.3 Dry Weather Sampling Methods 

Sample Collection 

• Grab Sample - a discrete, individual sample taken within a short period of time, usually 
less than 15 minutes.  This method is used to collect samples for constituents that have 
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very short holding times and specific collection or preservation needs, including bacteria, 
dissolved oxygen, total phenol, oil and grease, total petroleum hydrocarbons and cyanide.  
For example, samples for coliforms are taken directly into a sterile container to avoid 
non-resident bacterial contamination. 

• Composite Sample - a mixed or combined sample created by combining a series of 
discrete samples (aliquots) of specific volume, collected at specific time intervals.  
Composite sampling is conducted over a 24-hour period. 

Grab samples were collected at the beginning of the sampling event and taken directly to the 
laboratory. 
 
Composite samples were obtained using refrigerated American Sigma 800SL automated 
samplers to collect samples at timed intervals.  Samples collected at each station were combined 
in the laboratory to create a single sample for analysis. 
 
A sample was collected approximately every 20 minutes and the approximate flow was recorded.  
The sample was stored in glass containers within the refrigerated sampler.  
 
Four - 2.5 gallon bottles of sample were collected during the dry weather events.  The four 
bottles were combined and sub sampled to create one - 2.5 gallon composite for testing purposes.  
The automated sampler was deactivated by field personnel at the end of the 24-hour period.   
 
Samples were retrieved from the automated samplers as soon as possible to meet laboratory 
analysis holding time requirements.   
 
3.1.1.4 Field Quality Assurance/Quality Control 

Properly performed monitoring station set up, water sample collection, sample transport, and 
laboratory analyses are vital to the collection of accurate data.  Quality Assurance/Quality 
Control (QA/QC) is an essential component of the monitoring program. 
 
Evaluation of Analytes and QA/QC Specifications for Monitoring Program (Woodward-Clyde 
1996a) and Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving 
Waters to West Coast Marine and Estuarine Organisms (USEPA 1995) describe the procedures 
used for bottle labeling, chain-of-custody tracking, sampler equipment checkout and setup, 
sample collection, field blanks to assess field contamination, field duplicate samples, and 
transportation to the laboratory.   
 
An important part of the QA/QC Plan is the continued education of all field personnel.  Field 
personnel were adequately trained from the onset and informed about new information on 
stormwater sampling techniques on a continuing basis.  Field personnel also evaluate the field 
activities required by the QA/QC Plan, and the Plan is updated if necessary. 
 
Bottle Preparation 
For each monitoring station, a minimum of three sets of bottles was available so that up to two 
complete bottle change-outs could be made for each storm event.  Bottle labels contained the 
following information: 

• LACDPW Sample ID Number 
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• Station Number 
• Station Name 
• Sample Type (Grab or Composite) 
• Laboratory Analysis Requested 
• Date 
• Time 
• Preservative 
• Temperature 
• Sampler's Name 

 
Bottles were cleaned at the laboratory prior to use, then they were labeled and stored in sets.  
Each station was provided with the same number, types, and volumes of bottles for each rotation 
unless special grab samples were required.  Clean composite sample bottles were placed in the 
automated sampler when samples were collected.  This practice ensured readiness for the next 
storm event.  All bottles currently not in use were stored and later transported in plastic ice 
chests.  Composite sample bottles were limited to a maximum of 2.5 gallons each, to ensure ease 
of handling. 
 
Chain-of-Custody Procedure 
Chain-of-custody forms were completed to ensure and document sample integrity.  These 
procedures establish a written record which tracks sample possession from collection through 
analysis. 
 
Field Setup Procedures 
All field sampling locations were fixed sites, with the automated sampler placed on a public road 
or flood control right-of-way.  After sample collection, field staff prepared the sampler for 
collection of the next set of samples.  Inspection of visible hoses and cables was performed to 
ensure proper working conditions according to the site design.  Inspection of the strainer, 
pressure transducer, and auxiliary pump was performed during daylight hours in non-storm 
conditions. 
 
The automated sampler was checked at the beginning of the storm (during grab sample 
collection) to ensure proper working condition and to see if flow composite samples were being 
collected properly.   
 
Bottles were collected after each event and packed with ice and foam insulation inside 
individually marked ice chests.  Chain-of-custody forms were completed by field staff before 
transportation of the samples to the laboratory.  Under no circumstance were samples removed 
from the ice chest during transport from the field to the laboratory. 
 
Travel Blanks and Field Duplicates 

Potential field contamination was assessed through analysis of travel blanks and duplicate grab 
samples.  Field travel blanks were collected for each monitoring station during every sampling 
event to quantify post sampling contamination.  The monitoring program also included field 
duplicates to assess the precision of laboratory results.  A field duplicate, the origin of which was 
unknown to the laboratory, was collected for each sampling event.  This methodology for 
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assessing post sampling contamination and laboratory testing procedures provided data to 
measure the precision and accuracy of the laboratory results. 
 
3.1.2 Toxicity Water Column Monitoring 
 
The methods for the Toxicity Water Column Monitoring Program were conducted in accordance 
with the Evaluation of Analytes and QA/QC Specifications for Monitoring Program (Woodward-
Clyde 1996a) and Short-term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to West Coast Marine and Estuarine Organisms (USEPA 1995).  A summary 
of the MRP Requirements and confirmation of meeting these requirements are presented in 
Table 3-2. 
 

Table 3-2.  Summary of MRP Requirements and Modifications for Toxicity Water Column 
Monitoring Program. 

Toxicity Water Column Monitoring  
MRP Requirements Methods Performed/Achieved 

from 2000-2005 
Modifications due to site 

conditions/site procedures  
B.1.   

• Analyze samples from 7 
mass emission stations 

• Monitor first storm event and 
one additional storm 

• Monitor two dry weather 
events each year 

• Use one freshwater and one 
marine species for testing 

B.2. 
• Begin Phase I TIE on all 

toxic samples  
B.3.  

• Perform TRE for toxic 
pollutant if pollutant causes 
50% of toxic responses in 
TIE evaluation 

• Identify source of toxicity  
• Recommend BMP’s to 

reduce toxicity  
• Develop two TRE’s per year 

 
•  Monitoring performed at all 7            
stations from 2002-2005 
•  2 storm events monitored 
since 2002 at all 7 stations 
•  2 dry weather events monitored 
since 2002 at all 7 stations 
•  C. dubia (freshwater) and sea 
urchins (marine) were used for 
toxicity testing   
 
 
 
 
•  No toxic results of 50% or greater 
in samples collected. 
 
 
 
 
•  Not required based on actual 
results 
 

 
 
 
•  Program became effective in 
December 2001.  Therefore, first 
storm event not captured in 2000-
2001 and 2001-2002 season. 
   
 
 
•  There was insufficient flow to 
collect water required to conduct 
TIEs for first monitoring period of 
2001-2002.  TIEs have been 
conducted on all samples starting 
in 2002-2003 season. 
 
•  Relationship of toxicity to COC 
presented in this report.  Potential 
sources of COC discussed in this 
report. 
•  Potential BMPs and 
effectiveness being performed as 
part of special studies – see 
conclusions of these studies. 
 

 
 
3.1.2.1 Wet Weather Sampling Methods 

Sample Collection 

Flow composite storm samples were obtained using refrigerated American Sigma 800SL 
automated samplers at the mass emission stations to collect samples at flow-paced intervals.  
Composite sampling is conducted over the duration of the storm event, ranging between 1.5 
hours to 15 hours depending on the intensity of the storm.  Samples collected at each station 
were combined in the laboratory to create a single flow-weighted sample for analysis. 
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During the storm season, the sampler was programmed to start automatically when the water 
level in the channel or storm drain exceeded a certain height, determined by experienced field 
staff, on the basis of current flow conditions and field experience.  A sample was collected each 
time a set volume of water had passed the monitoring point (this volume is referred to as the 
pacing volume or trigger volume).  The sample was stored in glass containers within the 
refrigerated sampler. A minimum of eight liters of sample was required to conduct the necessary 
laboratory analyses for all the constituents.  The automated sampler was programmed with the 
intent of capturing the major portion of a runoff event.  Depending upon rainfall and runoff 
conditions, the automated sampler will either completely fill up its sample bottles and 
discontinue sampling, or sample at a very slow rate should runoff become very light.      
 
Samples were retrieved from the automated samplers as soon as possible to meet laboratory 
analysis holding time requirements.  As samples were collected, rainfall and runoff data were 
logged and stored for transfer to the office. 
 
3.1.2.2 Dry Weather Sampling Methods 

Sample Collection  
Composite samples were obtained using refrigerated American Sigma 800SL automated 
samplers at the mass emission stations to collect samples at timed intervals.  Composite sampling 
is conducted over a 24-hour period.  Samples collected at each station were combined in the 
laboratory to create a single sample for analysis. 
 
A sample was collected approximately every 20 minutes and the approximate flow was recorded.  
The sample was stored in glass containers within the refrigerated sampler.  The automated 
sampler was deactivated by field personnel at the end of the 24-hour period.   
 
Samples were retrieved from the automated samplers as soon as possible to meet laboratory 
analysis holding time requirements.   
 
3.1.2.3 Field Quality Assurance/Quality Control 

Properly performed monitoring station set up, water sample collection, sample transport, and 
laboratory analyses are vital to the collection of accurate data.  Quality Assurance/Quality 
Control (QA/QC) is an essential component of the monitoring program. 
 
Evaluation of Analytes and QA/QC Specifications for Monitoring Program (Woodward-Clyde 
1996a) and Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving 
Waters to West Coast Marine and Estuarine Organisms (USEPA 1995) describe the procedures 
used for bottle labeling, chain-of-custody tracking, sampler equipment checkout and setup, 
sample collection, field blanks to assess field contamination, field duplicate samples, and 
transportation to the laboratory.   
 
An important part of the QA/QC Plan is the continued education of all field personnel.  Field 
personnel were adequately trained from the onset and informed about new information on 
stormwater sampling techniques on a continuing basis.  Field personnel also evaluate the field 
activities required by the QA/QC Plan, and the Plan is updated if necessary. 
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Bottle Preparation 
For each monitoring station, a minimum of three sets of bottles was available so that up to two 
complete bottle change-outs could be made for each storm event.  Bottle labels contained the 
following information: 

• LACDPW Sample ID Number 
• Station Number 
• Station Name 
• Sample Type (Grab or Composite) 
• Laboratory Analysis Requested 
• Date 
• Time 
• Preservative 
• Temperature 
• Sampler's Name 

 
Bottles were cleaned at the laboratory prior to use, then they were labeled and stored in sets.  
Each station was provided with the same number, types, and volumes of bottles for each rotation 
unless special grab samples were required.  Clean composite sample bottles were placed in the 
automated sampler when samples were collected.  This practice ensured readiness for the next 
storm event.  All bottles currently not in use were stored and later transported in plastic ice 
chests.  Composite sample bottles were limited to a maximum of 2 ½ gallons each, to ensure ease 
of handling. 
 
Chain-of-Custody Procedure 
Chain-of-custody forms were completed to ensure and document sample integrity.  These 
procedures establish a written record which tracks sample possession from collection through 
analysis. 
 
Field Setup Procedures 
All field sampling locations were fixed sites, with the automated sampler placed on a public road 
or flood control right-of-way.  After sample collection, field staff prepared the sampler for 
collection of the next set of samples.  Inspection of visible hoses and cables was performed to 
ensure proper working conditions according to the site design.  Inspection of the strainer, 
pressure transducer, and auxiliary pump was performed during daylight hours in non-storm 
conditions. 
 
The automated sampler was checked at the beginning of the storm (during grab sample 
collection) to ensure proper working condition and to see if flow composite samples were being 
collected properly.   
 
Bottles were collected after each event and packed with ice and foam insulation inside 
individually marked ice chests.  Chain-of-custody forms were completed by field staff before 
transportation of the samples to the laboratory.  Under no circumstance were samples removed 
from the ice chest during transport from the field to the laboratory. 
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Travel Blanks and Field Duplicates 
Potential field contamination was assessed through analysis of travel blanks and duplicate grab 
samples.  Field travel blanks were collected for each monitoring station during every sampling 
event to quantify post sampling contamination.  The monitoring program also included field 
duplicates to assess the precision of laboratory results.  A field duplicate, the origin of which was 
unknown to the laboratory, was collected for each sampling event.  This methodology for 
assessing post sampling contamination and laboratory testing procedures provided data to 
measure the precision and accuracy of the laboratory results. 
 
3.1.2.4 Laboratory Analysis 

The samples were subjected to the Ceriodaphnia dubia 7-day survival and reproduction tests in 
addition to the Strongylocentrotus purpuratus (sea urchin) fertilization test as a measure of 
toxicity.  Performed as multi-concentration tests, sample concentrations of 100%, 56%, 32%, 
18%, 10% and 0% (N-control) were used to determine the level of toxicity. These tests were 
conducted under guidelines prescribed in Short-Term Methods for Estimating the Chronic 
Toxicity of Effluents and Receiving Waters to West Coast Marine and Estuarine Organisms 
(USEPA 1995).  
 
Water quality measurements (temperature, pH, dissolved oxygen, hardness, conductivity, and 
alkalinity) were made for each sample at the beginning and throughout each test. These 
measurements were performed to ensure there were no large variations in water quality, which 
can affect the accuracy of the toxicity tests. 
 
3.1.3 Tributary Monitoring 
 
The methods for the Tributary Monitoring Program were conducted in accordance with the 
Evaluation of Analytes and QA/QC Specifications for Monitoring Program (Woodward-Clyde 
1996a) and Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving 
Waters to West Coast Marine and Estuarine Organisms (USEPA 1995).  A summary of the 
MRP Requirements and confirmation of meeting these requirements are presented in Table 3-3. 
 
3.1.3.1 Precipitation and Flow Measurement 

For every monitoring station, a minimum of one automatic tipping bucket (intensity measuring) 
rain gauge is located nearby or within the tributary watershed.  Large watersheds may require 
multiple rain gauges to accurately characterize the rainfall.  The LACDPW operates various 
automatic rain gauges throughout the county.  Existing gauges near the monitored watersheds are 
also utilized in calculating stormwater runoff and are essential to develop runoff characteristics 
for these watersheds. 
 
Flow monitoring equipment is needed to trigger the automated samplers because the Monitoring 
Program requires flow-weighted composites for many constituents.  Flows are determined from 
measurements of water elevation as described below. 
 
The water elevation in a storm drain is measured by the stage monitoring equipment, and the 
flow rate is derived from a previously established rating table for the site or calculated with an 
equation such as Manning's.  The LACDPW uses rating tables generated from analysis of storm 
drain cross sections and upstream/downstream flow characteristics.  The rating tables are 
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modified if it is demonstrated in the field through stream velocity measurements that calculated 
table values are incorrect.  Previous stormwater flow measurement efforts indicate that all 
stations will require multiple storm events to gather the data necessary for calibration of the 
measurement devices. 
 
The automatic samplers utilize pressure transducers as the stage measurement device.  However, 
pressure transducers are only accurate as flow measurement devices in open channel flow 
regimes.  Therefore, for stations monitoring flows in underground storm drains, efforts were 
made to select drains that do not surcharge (flow under pressure) during events smaller than a 
10-year storm event. 
 

Table 3-3.  Summary of MRP Requirements and Modifications for Tributary Monitoring 
Program. 

Tributary Monitoring  
MRP Requirements Methods Performed/Achieved from 

2000-2005 
Modifications due to site 

conditions/site procedures  
C.1.   

• Monitor 6 tributaries per year   
• Monitor each tributary for a 

minimum of one year 
• Rotate stations among 

watersheds as monitoring is 
complete 

C.2. 
• Begin monitoring October 15, 

2002 
 
C.3.  

• Monitor first storm event and 
three additional storms each 
year 

• Monitor one dry weather event  
C.4. 

• Collect flow-weighted 
composite samples during first 
three hours of storm 

• Collect three sample aliquots 
within each hour of discharge 

• Analyze for required 
constituents listed in 
Attachment U-1 

 
•  6 tributaries monitored in Los Angeles 
River Watershed in 2002-2003 and 
2003-2004  
•  6 tributaries monitored in the Santa 
Monica Bay Watershed in 2004-2005 
 
 
•  Sampling began in 2002 
 
 
 
•  At least 4 storm events monitored at 
each station   
 
•  At least l dry weather event monitored 
at each station 
 
•  Automated samplers were used and 
programmed to sample until after peak 
of the storm 
•  Method requirement achieved 
 
•  See section 3.1.6, Table 3-7 

 
 
 
 
 
 
 
 
 
 
 
 
•  First storm event monitored 
for each season 
 
 
 
 
•  True actual duration 
depended on the storm event 
 
 
 
•  Sample analysis did not 
include Benzo(g,h,i)perylene 
and 3,4 Benzoflouranthene.  
However, biological indicators 
were analyzed and PAH 
benzo(b and k) fluoranthene 
was analyzed in 2000-2001, 
and benzo(k) fluoranthene in 
2002-2003 and 2003-2004.  
Neither was detected. 

 
3.1.3.2 Wet Weather Sampling Methods 

Sample Collection 

• Grab Sample - a discrete, individual sample taken within a short period of time, usually 
less than 15 minutes.  This method is used to collect samples for constituents that have 
very short holding times and specific collection or preservation needs, including bacteria, 
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dissolved oxygen, total phenol, oil and grease, total petroleum hydrocarbons and cyanide.  
For example, samples for coliforms are taken directly into a sterile container to avoid 
non-resident bacterial contamination. 

• Composite Sample - a mixed or combined sample created by combining a series of 
discrete samples (aliquots) of specific volume, collected at specific time intervals.  
Composite sampling is conducted over the duration of the storm event, ranging between 
1.5 hours to 15 hours depending on the intensity of the storm.  

During a storm event, grab samples were collected during the initial portion of the storm (on the 
rising limb of the hydrograph) and taken directly to the laboratory. 
 
Flow composite storm samples were obtained using Isco portable samplers to collect samples at 
flow-paced intervals.  Composite sampling was conducted, at the least, during the first three 
hours of the storm event.  A single flow-weighted sample was collected at each station and taken 
to the laboratory for analysis. 
 
During the storm season, the sampler was programmed to start automatically when the water 
level in the channel or storm drain exceeded a certain height, determined by experienced field 
staff, on the basis of current flow conditions and field experience.  A sample was collected each 
time a set volume of water had passed the monitoring point (this volume is referred to as the 
pacing volume or trigger volume).  The samples were stored in glass containers.  The automated 
sampler was programmed with the intent of capturing the major portion of a runoff event.  
Depending upon rainfall and runoff conditions, the automated sampler will either completely fill 
up it sample bottles and discontinue sampling, or sample at a very slow rate should runoff 
become very light.    
 
Samples were retrieved from the automated samplers as soon as possible to meet laboratory 
analysis holding time requirements.  As samples were collected, rainfall and runoff data were 
logged and stored for transfer to the office. 
 
3.1.3.3 Dry Weather Sampling Methods 

Sample Collection 

• Grab Sample - a discrete, individual sample taken within a short period of time, usually 
less than 15 minutes.  This method is used to collect samples for constituents that have 
very short holding times and specific collection or preservation needs, including bacteria, 
dissolved oxygen, total phenol, oil and grease, total petroleum hydrocarbons and cyanide.  
For example, samples for coliforms are taken directly into a sterile container to avoid 
non-resident bacterial contamination. 

• Composite Sample - a mixed or combined sample created by combining a series of 
discrete samples (aliquots) of specific volume, collected at specific time intervals.  
Composite sampling is conducted over a 24-hour period. 

Grab samples were collected at the beginning of the sampling event and taken directly to the 
laboratory.  Composite samples were obtained using Isco 6712 portable samplers to collect 
samples at timed intervals.  Samples collected at each station were combined in the laboratory to 
create a single sample for analysis. 
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A sample was collected approximately every 20 minutes and the approximate flow was recorded.  
The sample was stored in glass containers.  2.5 gallons (9.4 liters) of sample was collected 
during the dry weather events.  The automated sampler was deactivated by field personnel at the 
end of the 24-hour period. 
 
Samples were retrieved from the automated samplers as soon as possible to meet laboratory 
analysis holding time requirements. 
 
3.1.3.4 Field Quality Assurance/Quality Control 

Properly performed monitoring station set up, water sample collection, sample transport, and 
laboratory analyses are vital to the collection of accurate data.  Quality Assurance/Quality 
Control (QA/QC) is an essential component of the monitoring program. 
 
Evaluation of Analytes and QA/QC Specifications for Monitoring Program (Woodward-Clyde 
1996a) and Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving 
Waters to West Coast Marine and Estuarine Organisms (USEPA 1995) describe the procedures 
used for bottle labeling, chain-of-custody tracking, sampler equipment checkout and setup, 
sample collection, field blanks to assess field contamination, field duplicate samples, and 
transport to the laboratory.   
 
An important part of the QA/QC Plan is the continued education of all field personnel.  Field 
personnel were adequately trained from the onset and informed about new information on 
stormwater sampling techniques on a continuing basis.  Field personnel also evaluate the field 
activities required by the QA/QC Plan, and the Plan is updated if necessary. 
 
Bottle Preparation 
For each monitoring station, a minimum of three sets of bottles was available so that up to two 
complete bottle change-outs could be made for each storm event.  Bottle labels contained the 
following information: 

• LACDPW Sample ID Number 
• Station Number 
• Station Name 
• Sample Type (Grab or Composite) 
• Laboratory Analysis Requested 
• Date 
• Time 
• Preservative 
• Temperature 
• Sampler's Name 

 
Bottles were cleaned at the laboratory prior to use, then they were labeled and stored in sets.  
Each station was provided with the same number, types, and volumes of bottles for each rotation 
unless special grab samples were required.  Clean composite sample bottles were placed in the 
automated sampler when samples were collected.  This practice ensured readiness for the next 
storm event.  All bottles currently not in use were stored and later transported in plastic ice 
chests.  Composite sample bottles were limited to a maximum of 2 ½ gallons each, to ensure ease 
of handling. 
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Chain-of-Custody Procedure 
Chain-of-custody forms were completed to ensure and document sample integrity.  These 
procedures establish a written record which tracks sample possession from collection through 
analysis. 
 
Field Setup Procedures 
All field sampling locations were fixed sites, with the automated sampler placed on a public road 
or flood control right-of-way.  After sample collection, field staff prepared the sampler for 
collection of the next set of samples.  Inspection of visible hoses and cables was performed to 
ensure proper working conditions according to the site design.  Inspection of the strainer, 
pressure transducer, and auxiliary pump was performed during daylight hours in non-storm 
conditions. 
 
The automated sampler was checked at the beginning of the storm (during grab sample 
collection) to ensure proper working condition and to see if flow composite samples were being 
collected properly.   
 
Bottles were collected after each event and packed with ice and foam insulation inside 
individually marked ice chests.  Chain-of-custody forms were completed by field staff before 
transportation of the samples to the laboratory.  Under no circumstance were samples removed 
from the ice chest during transport from the field to the laboratory. 

Travel Blanks and Field Duplicates 
Potential field contamination was assessed through analysis of travel blanks and duplicate grab 
samples.  Field travel blanks were collected for each monitoring station during every sampling 
event to quantify post sampling contamination.  The monitoring program also included field 
duplicates to assess the precision of laboratory results.  A field duplicate, the origin of which was 
unknown to the laboratory, was collected for each sampling event.  This methodology for 
assessing post sampling contamination and laboratory testing procedures provided data to 
measure the precision and accuracy of the laboratory results. 
 
3.1.4 Shoreline Monitoring 
 
The methods for the Shoreline Monitoring Program were conducted in accordance with the 
Evaluation of Analytes and QA/QC Specifications for Monitoring Program (Woodward-Clyde 
1996a).  Monitoring was conducted by the Los Angeles Bureau of Sanitation.  A summary of the 
MRP Requirements and confirmation of meeting these requirements are presented in Table 3-4. 
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Table 3-4.  Summary of MRP Requirements and Modifications  
for Shoreline Monitoring Program. 

Shoreline Monitoring  
MRP Requirements Methods Performed/Achieved 

from 2000-2005 
Modifications due to site 

conditions/site procedures  
D.1.   

• Monitor 18 stations along 
shoreline within Santa 
Monica Bay 

• Analyze samples for total 
coliforms, fecal coliforms 
and enterococcus 

• Monitoring shall occur 
during daylight hours 

• Transmit data daily to LA 
County DHS 

 
•  All stations were monitored during 
2001-2002, 2002-2003 and 2003-
2004 
•  All samples analyzed for total 
coliforms, fecal coliforms and 
enterococcus 
•  All stations monitored during 
daylight hours 
•  Data has been transmitted to LA 
County DHS since inception of 
program  

 
 
  None reported 

 

Sample Collection 
Water samples from eighteen Santa Monica Bay shoreline stations were collected daily. 
Shoreline stations ranged from Surfrider Beach in Malibu to Malaga Cove in Palos Verdes.  All 
samples were collected 50 yards away from where the storm drain flow meets the shoreline, if 
applicable, or 50 yards away from a pier or jetty.  All samples were collected at ankle-depth 
water level during daylight hours.   
 
Sample Analysis 
Water samples were collected and analyzed according to Standard Methods (APHA 1992).  Total 
coliform, fecal coliform, and enterococcus bacterial densities were determined by membrane 
filtration as recommended in sections 9222B, 9222D, and 9230C from July 1, 2002 through 
December 1, 2002.  Beginning December 2, 2002 the chromogenic method was employed to 
analyze samples for total coliform and E. coli following Standard Methods sections 9223 (APHA 
1992) but the membrane filtration method was maintained for analyzing samples for 
enterococcus.  Samples were tested daily for total and fecal coliforms/E. coli and five times a 
month for enterococcus bacteria.   
 
Quality Assurance/Quality Control 

Quality assurance and quality control procedures were conducted to confirm the validity of the 
analytical data collected.  All areas impacting reported data were subjected to standard 
microbiological quality control procedures in accordance with Standard Methods (APHA 1992).  
These areas included sampling techniques, sample storage and holding, facilities, personnel, 
equipment, supplies, media, and analytical test procedures.  Duplicate analyses were also 
performed on ten percent of all samples.  When quality control results were not within acceptable 
limits, corrective action was initiated.  This quality assurance program helped ensure the 
production of uniformly high quality and defensible data.  In addition, EMD participates 
annually in the performance evaluation program managed by the California State Department of 
Health Services (CSDHS).  As part of their Environmental Laboratory Accreditation Program, 
(ELAP), CSDHS biennially certifies EMD.   
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Data Analysis 
The results obtained from microbiological samples are generally not normally distributed.  To 
compensate for a skewed distribution and to obtain a nearly normal distribution, data must be 
log-normalized prior to analysis.  Geometric means are the best estimate of central tendency for 
log-normalized data and were calculated for each bacterial indicator group.  Annual geometric 
means were calculated for all shoreline sampling sites and compared to AB411 Bacteriological 
Standards presented below.   
 

AB411 Bacteriological Standards 
 Single Sample Limit 

Total Coliform 1,000 MPN/ 100 ml if Fecal > 10% of Total, or 
10,000 MPN/100 ml 

Fecal Coliform 400 MPN/ 100 ml 

Enterococcus 104 MPN/ 100 ml 

 
Shoreline data were divided into periods of wet and dry weather to examine the effects of storm 
drain runoff on indicator bacterial concentrations.  Regulatory agencies have defined wet 
weather as the day of rain plus two days following the rain event.  Rain data were obtained from 
the National Weather Service’s Los Angeles Civic Center monitoring station.   
 
3.1.5 Trash Monitoring 
 
The methods for the Trash Monitoring Program were conducted in accordance with the 
Evaluation of Analytes and QA/QC Specifications for Monitoring Program (Woodward-Clyde 
1996a).  A summary of the MRP requirements and confirmation of meeting these requirements 
are presented in Table 3-5.    
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Table 3-5.  Summary of MRP Requirements and Modifications for Trash Monitoring 
Program. 

Trash Monitoring  
MRP Requirements Methods Performed/Achieved from 

2000-2005 
Modifications due to site 

conditions/site procedures  
E.1.   

• Conduct visual observations 
of trash at each station after 
first storm event and 3 
additional storms per year 
beginning 2002 

• Take a minimum of one 
photograph at each station 

• Capture and quantify trash 
from 10% of total land area, 
or 

• Sample a minimum of ten 
representative sites for each 
land use monitored 

• Conduct compliance 
monitoring after first two years  

• Dispose all trash in 
compliance with all 
regulations 

 
•  All observations were conducted 
after four storm events, including the 
first storm, in 2002-2003, 2003-2004 
and 2004-2005 
 
•  All photographs were taken at each 
station in 2002-2003, 2003-2004 and 
2004-2005 
 
 
•  10 sites for each land use monitored 
were sampled in 2002-2003 and 2003-
2004 
 
•  Compliance monitoring conducted 
 
•  Trash disposed of in accordance 
with regulations 
 

 
None Reported 
 

 
 
Monitoring Activities 
Visual observations of trash were made and a minimum of one photograph at each mass 
emission station was taken after four storm events including the first storm event.   
 
In addition, a minimum of ten representative sites for each land use monitored were sampled.  
On average, each sampling site contained a minimum of five catch basins fitted with inserts with 
a total of 256 inserts within the Los Angeles Watershed Management Area (WMA) and 309 
inserts within the Ballona Creek WMA. A total of five structural full capture devices or 
Continuous Deflective System (CDS) units were installed.  However, one of the CDS units was 
decommissioned at the end of the 2003-2004 season due to operating issues.  All of the upstream 
catch basins were fitted with inserts. Each insert and CDS unit were emptied within 72 hours of 
every rain event of 0.25 inches or greater, additionally being emptied every three months during 
dry weather. 
 
3.1.6 Laboratory Analyses for Core Monitoring Program 
 
The Department of Agricultural Commissioner/Weights and Measures (ACWM) Environmental 
Toxicology Laboratory provides water quality laboratory and related services to the LACDPW.  
The ACWM lab is state certified to perform the water quality analyses contracted by LACDPW.  
The ACWM Lab maintains a laboratory analysis program that includes Quality Assurance and 
Quality Control protocols consistent with the objectives of the monitoring program required by 
the Permit. 
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3.1.6.1 Analytical Requirements – Monitoring and Reporting Program 

The requirements for the analytical program for the Core Monitoring Program, specifically, are 
provided in the Standard Monitoring Provisions of the MRP.  These requirements are 
summarized below in Table 3-6 for each of the Core Monitoring programs.  The confirmation of 
the meeting these requirements are also provided. 
 

Table 3-6.  Summary of Analytical Requirements per MRP for the Core Monitoring 
Program. 

MRP Requirements Confirmation of Meeting 
Requirements 

Modifications to Analytical 
Requirements 

General Core Monitoring Program – Item K  
• No. 6 – All chemical, bacteriological, 

and toxicity analyses shall be 
conducted at certified  laboratory  

• No. 7 - Priority Toxic Pollutants (CTR 
– Fed Reg 31682) – MLs per 
Appendix 4 of SIP shall be used – per 
Attachment U-1 of MPR 

• No. 9 - If ML is not attainable per 40 
CFR 136, lowest quantifiable 
concentrations of the lowest 
calibration standard analyzed can be 
used if documentation submitted 

 

• Analysis of Core Monitoring 
Program samples conducted 
at the State certified ACWM 
Lab  

• See Table 3-7 for MLs for 
Analytes Tested – MLs are 
in conformance with 
Attachment U-1  

• Concentrations below the 
PQL but above the ML were 
reported as estimated 
concentrations 

 

 
 
 
None Reported 
 
 
 
 

Mass Emissions Stations – Item A. 
• No. 5 – Samples shall be analyzed for 

all constituents in Attachment U-1 
 
 

 
• See Table 3-7 for Analytes 

Tested –Constituents tested 
are in conformance with 
Attachment U-1  

 

 
See Table 3-1 

Water Column Toxicity Monitoring – Item B. 
• No. 1 - A min of one freshwater and 

one marine marine species – tests 
shall include dilution series – range 
from undiluted to 6% sample 

 
• C. dubia (freshwater) and 

sea urchins (marine) were 
used for toxicity testing 

 

None Reported 

Tributary Monitoring – Item C. 
• No. 4 – Constituents to be analyzed 

shall include – a) pH, DO, Temp. 
Cond., TSS b) Indicator Bacteria c) 
Priority Pollutants – Attachment U-1 
for first storm d) All constituents for 
which water body is impaired 
downstream e) All constituents that 
caused toxicity or exceeded WQO at 
MES f) flow  

 
• Tributary samples analyzed 

for same constituents as 
MES samples, per 
Attachment U-1 

 
See Table 3-3 
Temperature not recorded.  
Conductivity was measured as 
specific conductance. 
 

Shoreline Monitoring – Item D. 
• No. 1b – 3 Indicator groups shall be 

tested – total coliform, fecal coliform 
and enterococcus 

 
• Samples analyzed for all 

indicator bacteria 

 

None Reported 

 
3.1.6.2 Analytical Suite and Analytical Methods 

The suite of analytes and associated detection limits for samples collected at the mass emission 
and tributary stations are specified in the MRP, and summarized in Table 3-7.  Constituents of 

RB-AR44946



Final Report August 2005
 

Weston Solutions, Inc. 3-18
 

concern for derivation of event mean concentrations are specified by the Permit.  All the 
laboratory methods used for analysis of the samples are approved by the California Department 
of Health Services and are in conformance with U.S. Environmental Protection Agency 
(USEPA) approved methods.  Table 3-7 also provides the analytical method, the type of sample 
(grab or composite), and the years sampled for each constituent.  
 
The laboratory made an effort to provide the lowest detection limits attainable without 
compromising the reliability of the data.  “Detection limit” (DL) is defined by the USEPA as 
“the concentration above which we are 99% confident that the analyte is present at a 
concentration greater than zero” (40 CFR Part 136, Appendix B).  For this project the laboratory 
made some allowance for interference in the analysis due to the complex nature of the sample 
matrix by performing a DL study using a water sample collected from a channel during dry 
weather.  These ‘matrix specific’ DLs are the reported DLs in the data tables.  Data below the 
DL are reported as zero.  The Practical Quantitation Limit (PQL) is the concentration above 
which the analyte can be accurately quantified.  Reported PQLs were developed by the 
laboratory during the analysis of stormwater runoff samples using professional judgment to 
account for matrix interferences.  Data that fall between the DL and PQL are reported by the 
laboratory at the apparent concentrations.  When reviewing these data it should be noted that the 
concentrations below the PQL are estimated. 
 
The Municipal Stormwater Permit defines MDL and ML (i.e., PQL) as follows: 
 
MDL means the minimum concentration of a substance that can be measured and reported with 
99 percent confidence that the analyte concentration is greater than zero.  ML means the 
concentration at which the entire analytical system must give a recognizable signal and 
acceptable calibration point. The ML is the concentration in a sample that is equivalent to the 
concentration of the lowest calibration standard analyzed by a specific analytical procedure, 
assuming that all the method specified sample weights, volumes, and processing steps have been 
followed.  Table 3-7 provides the ML (identified as PQL) for each of the constituents analyzed. 
 

Table 3-7.  Analytical method, sample type, detection level, and years sampled for each 
constituent monitored at the Mass Emissions and Tributary Stations. 

 

CONSTITUENT Sample 
Type 

EPA 
Method PQL* Units 00-01 01-02 02-03 03-04 04-05 

General                   
Oil and Grease Grab EPA413.1 1 mg/L X X X X X 
Total Phenols Grab EPA420.1 0.10 mg/L X X X X X 
Cyanide Grab EPA335.2 0.01 mg/L X X X X X 
pH Comp SM4500H B 0-14   X X X X X 
Dissolved Oxygen Grab SM4500O G 1.00 mg/L     X X X 
Indicator Bacteria                   
Total Coliform Grab SM9230B 20.00 MPN/100ml X X X X X 
Fecal Coliform Grab SM9230B 20.00 MPN/100ml X X X X X 
Fecal Enterococcus Grab SM9230B 20.00 MPN/100ml X X X X X 
General Mineral                   
Dissolved Phosphorus Comp EPA365.3 0.05 mg/L X X X X X 
Total Phosphorus Comp EPA365.3 0.05 mg/L X X X X X 
Turbidity Comp EPA180.1 0.10 NTU X X X X X 
Total Suspended Solids Comp EPA160.2 2.00 mg/L X X X X X 
Total Dissolved Solids Comp EPA160.1 2.00 mg/L X X X X X 
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L X X X X X 
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Table 3-7.  Analytical method, sample type, detection level, and years sampled for each 
constituent monitored at the Mass Emissions and Tributary Stations. 

 

CONSTITUENT Sample 
Type 

EPA 
Method PQL* Units 00-01 01-02 02-03 03-04 04-05 

Total Organic Carbon Comp EPA415.1 1.00 mg/L X X X X X 
Total Petroleum Hydrocarbon Grab EPA418.1 1.00 mg/L X X X X X 
Biochemical Oxygen Demand  Comp SM5210B 2.00 mg/L X X X X X 
Chemical Oxygen Demand Comp EPA410.4 10.00 mg/L X X X X X 
Total Ammonia Comp EPA350.3 0.1 mg/L X X X X X 
Kjeldahl-N Comp EPA351.4 0.10 mg/L X X X X X 
Nitrate-N Comp SM4110B 0.50 mg/L X X X X X 
Nitrite-N Comp SM4110B 0.03 mg/L X X X X X 
Alkalinity Comp EPA310.1 4.00 mg/L X X X X X 
Specific Conductance Comp EPA120.1 1.00 umhos/cm X X X X X 
Hardness Comp EPA130.2 2.00 mg/L X X X X X 
MBAS Comp EPA425.1 0.05 mg/L X X X X X 
Chloride Comp EPA300.0 2.00 mg/L X X X X X 
Fluoride      Comp EPA300.0 0.10 mg/L X X X X X 
Methyl tertiary butyl ether (MTBE) Grab EPA524.2 1.00 µg/L         X 
Metals                   
Dissolved Aluminum Comp EPA200.8 100.00 µg/L X X X X X 
Total Aluminum Comp EPA200.8 100.00 µg/L X X X X X 
Dissolved Antimony Comp EPA200.8 5.00 µg/L X X X X X 
Total Antimony Comp EPA200.8 5.00 µg/L X X X X X 
Dissolved Arsenic Comp EPA200.8 5.00 µg/L X X X X X 
Total Arsenic Comp EPA200.8 5.00 µg/L X X X X X 
Dissolved Berylium Comp EPA200.8 1.00 µg/L X X X X X 
Total Beryllium Comp EPA200.8 1.00 µg/L X X X X X 
Dissolved Cadmium Comp EPA200.8 1.00 µg/L X X X X X 
Total Cadmium Comp EPA200.8 1.00 µg/L X X X X X 
Dissolved Chromium Comp EPA200.8 5.00 µg/L X X X X X 
Total Chromium Comp EPA200.8 5.00 µg/L X X X X X 
Dissolved Copper Comp EPA200.8 5.00 µg/L X X X X X 
Total Copper Comp EPA200.8 5.00 µg/L X X X X X 
Dissolved Chromium +6 Comp EPA200.8 10.00 µg/L X X X X X 
Total Chromium +6 Comp EPA200.8 10.00 µg/L X X X X X 
Dissolved Iron Comp EPA200.8 100.00 µg/L X X X X X 
Total Iron Comp EPA200.8 100.00 µg/L X X X X X 
Dissolved Lead Comp EPA200.8 5.00 µg/L X X X X X 
Total Lead Comp EPA200.8 5.00 µg/L X X X X X 
Dissolved Mercury Comp EPA200.8 1.00 µg/L X X X X X 
Total Mercury Comp EPA200.8 1.00 µg/L X X X X X 
Dissolved Nickel Comp EPA200.8 5.00 µg/L X X X X X 
Total Nickel Comp EPA200.8 5.00 µg/L X X X X X 
Dissolved Selenium Comp EPA200.8 5.00 µg/L X X X X X 
Total Selenium Comp EPA200.8 5.00 µg/L X X X X X 
Dissolved Silver Comp EPA200.8 1.00 µg/L X X X X X 
Total Silver  Comp EPA200.8 1.00 µg/L X X X X X 
Dissolved Thallium Comp EPA200.8 5.00 µg/L X X X X X 
Total Thallium Comp EPA200.8 5.00 µg/L X X X X X 
Dissolved Zinc Comp EPA200.8 50.00 µg/L X X X X X 
Total Zinc Comp EPA200.8 50.00 µg/L X X X X X 
Semi-Volatiles                   
2- Chlorophenol Comp EPA625 2.00 µg/L     X X X 
2,4-dichlorophenol Comp EPA625 2.00 µg/L     X X X 
2,4-dimethylphenol Comp EPA625 2.00 µg/L     X X X 
2,4-dinitrophenol Comp EPA625 3.00 µg/L     X X X 
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Table 3-7.  Analytical method, sample type, detection level, and years sampled for each 
constituent monitored at the Mass Emissions and Tributary Stations. 

 

CONSTITUENT Sample 
Type 

EPA 
Method PQL* Units 00-01 01-02 02-03 03-04 04-05 

2-nitrophenol Comp EPA625 3.00 µg/L     X X X 
4-nitrophenol Comp EPA625 3.00 µg/L     X X X 
4-chloro_3_methylphenol Comp EPA625 3.00 µg/L     X X X 
Pentachlorophenol Comp EPA625 2.00 µg/L     X X X 
Phenol Comp EPA625 1.00 µg/L     X X X 
2,4,6-trichlophenol Comp EPA625 1.00 µg/L     X X X 
Acenaphthene  Comp EPA625 0.05 µg/L X X X X X 
Acenaphthylene  Comp EPA625 0.05 µg/L   X X X X 
Anthracene Comp EPA625 0.05 µg/L     X X   
Benzidine  Comp EPA625 3 µg/L     X X X 
1,2 Benzanthracene  Comp EPA625 0.10 µg/L     X X X 
Benzo(a)pyrene  Comp EPA625 0.10 µg/L    X  X   
Benzo(g,h,i)perylene Comp EPA625 0.50 µg/L           
3,4 Benzoflouranthene Comp EPA625 1.0 µg/L           
Benzo(k)flouranthene  Comp EPA625 0.10 µg/L    X   X  
Bis(2-Chloroethoxy) methane  Comp EPA625 0.10 µg/L     X X X 
Bis(2-Chloroisopropyl) ether  Comp EPA625 1.00 µg/L     X X X 
Bis(2-Chloroethyl) ether  Comp EPA625 0.10 µg/L     X X X 
Bis(2-Ethylhexl) phthalate  Comp EPA625 1.00 µg/L X X X X X 
4-Bromophenyl phenyl ether  Comp EPA625 1.00 µg/L     X X X 
Butyl benzyl phthalate  Comp EPA625 0.30 µg/L     X X X 
2-Chloroethyl vinyl ether Comp EPA625 2.50 µg/L         X 
2-Chloronaphthalene Comp EPA625 0.10 µg/L     X  X   
4-Chlorophenyl phenyl ether  Comp EPA625 0.10 µg/L     X X X 
Chrysene  Comp EPA625 0.10 µg/L   X X X X 
Dibenzo(a,h)anthracene  Comp EPA625 0.10 µg/L   X X X X 
1,3-Dichlorobenzene  Comp EPA625 0.05 µg/L     X X X 
1,4-Dichlorobenzene  Comp EPA625 0.05 µg/L     X X X 
1,2-Dichlorobenzene  Comp EPA625 0.05 µg/L     X X X 
3,3-Dichlorobenzidine  Comp EPA625 3.00 µg/L     X X X 
Diethyl phthalate  Comp EPA625 0.50 µg/L     X X X 
Dimethyl phthalate  Comp EPA625 0.50 µg/L     X X X 
di-n-Butyl phthalate  Comp EPA625 1.00 µg/L     X X X 
2,4-Dinitrotoluene  Comp EPA625 0.05 µg/L     X X X 
2,6-Dinitrotoluene  Comp EPA625 0.05 µg/L     X X X 
4,6 Dinitro-2-methylphenol  Comp EPA625 3.00 µg/L     X X X 
1,2-Diphenylhydrazine  Comp EPA625 3.00 µg/L     X X X 
di-n-Octyl phthalate  Comp EPA625 1.00 µg/L     X X X 
Fluoranthene  Comp EPA625 0.10 µg/L   X X X X 
Fluorene  Comp EPA625 0.10 µg/L   X X X X 
Hexachlorobenzene  Comp EPA625 0.50 µg/L     X X X 
Hexachlorobutadiene  Comp EPA625 1.00 µg/L     X X X 
Hexachloro-cyclopentadiene  Comp EPA625 3.00 µg/L     X X X 
Hexachloroethane  Comp EPA625 1.00 µg/L     X X X 
Indeno(1,2,3-cd)pyrene  Comp EPA625 0.10 µg/L   X X X X 
Isophorone  Comp EPA625 0.05 µg/L     X X X 
Naphthalene  Comp EPA625 0.05 µg/L   X X X X 
Nitrobenzene  Comp EPA625 0.05 µg/L     X X X 
N-Nitroso-dimethyl amine  Comp EPA625 0.30 µg/L     X X X 
N-Nitroso-diphenyl amine  Comp EPA625 0.30 µg/L     X X X 
N-Nitroso-di-n-propyl amine  Comp EPA625 0.30 µg/L     X X X 
Phenanthrene  Comp EPA625 0.05 µg/L   X X X X 
Pyrene  Comp EPA625 0.05 µg/L   X X X X 
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Table 3-7.  Analytical method, sample type, detection level, and years sampled for each 
constituent monitored at the Mass Emissions and Tributary Stations. 

 

CONSTITUENT Sample 
Type 

EPA 
Method PQL* Units 00-01 01-02 02-03 03-04 04-05 

1,2,4-Trichlorobenzene  Comp EPA625 0.50 µg/L     X X X 
Pesticides                   
Aldrin  Comp EPA625 0.05 µg/L     X X X 
alpha-BHC  Comp EPA625 0.05 µg/L     X X X 
beta-BHC  Comp EPA625 0.05 µg/L     X X X 
delta-BHC  Comp EPA625 0.05 µg/L     X X X 
gamma-BHC (lindane)  Comp EPA625 0.05 µg/L     X X X 
alpha-chlordane  Comp EPA625 0.05 µg/L     X X X 
gamma-chlordane  Comp EPA625 0.05 µg/L     X X X 
4,4'-DDD  Comp EPA625 0.10 µg/L     X X X 
4,4'-DDE  Comp EPA625 0.10 µg/L     X X X 
4,4'-DDT  Comp EPA625 0.10 µg/L     X X X 
Dieldrin  Comp EPA625 0.10 µg/L     X X X 
alpha-Endosulfan  Comp EPA625 0.10 µg/L     X X X 
beta-Endosulfan  Comp EPA625 0.10 µg/L     X X X 
Endosulfan sulfate  Comp EPA625 0.10 µg/L     X X X 
Endrin  Comp EPA625 0.10 µg/L     X X X 
Endrin aldehyde  Comp EPA625 0.10 µg/L     X X X 
Heptachlor  Comp EPA625 0.05 µg/L     X X X 
Heptachlor Epoxide  Comp EPA625 0.05 µg/L     X X X 
Toxaphene  Comp EPA625 1.00 µg/L     X X X 
Polychlorinated Biphenyls                   
Aroclor-1016  Comp EPA608 0.50 µg/L     X X X 
Aroclor-1221  Comp EPA608 0.50 µg/L     X X X 
Aroclor-1232  Comp EPA608 0.50 µg/L     X X X 
Aroclor-1242  Comp EPA608 0.50 µg/L     X X X 
Aroclor-1248  Comp EPA608 0.50 µg/L     X X X 
Aroclor-1254  Comp EPA608 0.50 µg/L     X X X 
Aroclor-1260  Comp EPA608 0.50 µg/L     X X X 
Organophosphate Pesticides                   
Chlorpyrifos  Comp EPA507 0.05 µg/L X X X X X 
Diazinon  Comp EPA507 0.01 µg/L X X X X X 
Prometryn  Comp EPA507 2.00 µg/L     X X X 
Atrazine  Comp EPA507 2.00 µg/L     X X X 
Simazine  Comp EPA507 2.00 µg/L     X X X 
Cyanazine  Comp EPA507 2.00 µg/L     X X X 
Malathion  Comp EPA507 2.00 µg/L     X X X 
Herbicides                   
Glyphosate  Comp EPA547 25.00 µg/L X X X X X 
2,4-D Comp EPA515.3 10.00 µg/L X X X X X 
2,4,5-TP-SILVEX Comp EPA515.3 1.00 µg/L X X X X X 

* PQL’s from 2003-2004  
 
 
3.1.6.3 Comparison of Water Quality Objectives to Practical Quantitation Limit 

The applicable WQO are compared to the results from the mass emissions stations and tributary 
locations in Section 4.  In accordance with the Monitoring and Reporting Program, Item K, no. 8, 
for the purpose of reporting compliance with numerical limitations, performance goals, and 
receiving water limitations, analytical data will be reported using one of the approved methods as 
appropriate.  The method used for this report is method (a), which reports an actual numerical 
value for sample results greater than or equal to the ML. 
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3.1.6.4 Quality Assurance and Quality Control 

The primary objective of the laboratory quality assurance/quality control program is to ensure 
that the analyses are scientifically valid, defensible, and of known precision and accuracy. The 
ACWM laboratory maintains QA/QC procedures (as described in their Quality Assurance 
Manual) in accordance with requirements of the California Department of Health Services.  The 
ACWM laboratory standard operation procedures include method validation, equipment 
calibration, preventive maintenance, data validation procedures, assessment of accuracy and 
precision, corrective actions, and performance and system audits.  ACWM Lab conducted the 
QA/QC review and data validation for all monitoring data and the QA/QC documentation is 
available within the ACWM Lab files. The validated data as provided by the ACWM Lab were 
used for data analysis and interpretation with no further QA/QC review. 
 
3.1.7 Statistical Methods 
 
Comparison to Water Quality Objectives 
The data collected in the 2004-2005 Core Stormwater Monitoring were compiled by station into 
tables with the appropriate Water Quality Objectives (WQO).  Each observation was compared 
to the lowest applicable WQO from the Basin Plan, Ocean Plan, or the California Toxic Rule 
(CTR); those above the WQO were highlighted.  The Criterion Continuous Concentrations 
(CCC) from the CTR were used for comparison; those for metals with established water effects 
ratios were adjusted for hardness as described in the CTR.  For these metals the water quality 
objective changes for every storm event. 
 
Determination of constituents of concern (COC), a list of constituents was developed by first 
evaluating all water quality data collected from a single mass emission station.  At each location, 
a mean value for each monitoring year was calculated from all samples collected, wet and dry 
weather events inclusive.  For those constituents that have an associated WQO, the mean value 
was then compared to the lowest established WQO.  The term COC used in this report is 
therefore based on a comparison of mean annual concentrations to water quality objectives.  
These WQO may represent conservative benchmarks that do not reflect an impact to actual 
receptors and beneficial use specific to a receiving water body.  Therefore, COC’s as they are 
designated in this report serve as flags for water quality managers and should not be used for 
other purposes such as regulatory compliance. 
  
Next, these results were used to calculate frequency and mean magnitude of exceedance ratios.  
The frequency at which the mean value exceeded the WQO was determined by dividing the total 
number of years a constituent was analyzed into the number of times the mean value of a 
constituent exceeded the WQO for a given year.  The mean magnitude of exceedance was 
determined by dividing the WQO for a constituent into the constituents mean value for each 
year, then calculating the average magnitude of exceedance.  For example, if Constituent A has a 
WQO of 10 mg/L with mean concentrations in Years 1-3 of 5 mg/L, 17 mg/L and 23 mg/L, the 
magnitude of exceedance for each year would be 0.5, 1.7 and 2.3, respectively. The mean 
magnitude of exceedance would be 1.5.  This indicates that on average, the Constituent A 
exceeds the WQO by 50%.  Constituents having a frequency ratio greater than 0.5 and a mean 
exceedance ratio greater than 1.0 were considered COCs.   
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In addition to comparisons to WQO, trend analysis was also evaluated (see below).  Constituents 
that had an increasing trend but were below the WQO are discussed in the presentation of COC 
to identify which constituents should continue to be monitored to assure the trend is not 
continuous and does not exceed the WQO.  In addition, constituents currently on the 303(d) list 
are presented as a comparison to the COCs identified through the comparison to WQO as 
discussed above.  
 
Trend Analysis 
Data for each mass emission station were plotted through time for those constituents with 
sufficient values above detection levels.  Data for each constituent were averaged by sampling 
year to determine trends; for those observations that were non-detectable one-half of the PQL 
was used in the calculation.  For this analysis, wet and dry sampling events were evaluated 
separately.  The data shown in the trend data plots were tested by regression analysis to 
determine significant trends.  When an upward or downward trend was statistically significant 
(p<0.05) the trend line is shown on the data plot.  
 
Cross-Watershed Comparisons 
Multivariate cluster analysis was applied to the measured constituents for each mass emission 
station and averaged by sampling year with wet and dry events evaluated separately.  This 
approach groups the station/times by the commonality of the constituent concentrations found at 
each one.  Likewise, it groups the constituents according to similar loadings at stations.  Prior to 
the analysis the bacteriological measures were log10 transformed and the data for each 
constituent was standardized by the overall mean value for each constituent. 
 
Analysis of variance (ANOVA) was used to compare concentrations of the measured 
constituents at the mass emission stations. The term analysis of variance is sometimes a source 
of confusion. In spite of its name, ANOVA is concerned with differences between means of 
groups, not differences between variances. This analysis uses variances to detect whether the 
means are different. The way it works is simple: the program determines the variation (variance) 
within the groups that are being compared (e.g. monitoring stations), then compares that 
variation to the differences between the groups, taking into account how many subjects there are 
in the groups. If the observed differences between groups are larger than those expected by 
chance, a statistical significance (p<0.05) is achieved.   
 
Relationships Between Toxicity and Constituents 
The relationship between toxicity and constituents has been evaluated by comparisons to 
threshold values.  Sometimes thresholds of chemical concentrations are involved with toxicity 
whereby the organisms do not respond negatively until a certain chemical level is reached.  
Concentrations of constituents above a specific threshold may no longer illicit a linear response 
in organism toxicity.  The threshold analysis uses constituent levels reported to be toxic in the 
literature where available and compares them to constituent levels in the stormwater samples. 
 
Threshold values from literature were assigned to constituents that are potentially causal to toxic 
response. Where threshold values were not available, “best-fit” values (those that gave the best 
match to the observed toxicity results) were selected.  Values were available for diazinon, nickel, 
lead, zinc, nitrate, and conductivity.  
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The EPAs “Ecotox” database (www.epa.gov/ecotox) provides toxicity data by species and 
chemical, which is collected from a large number of independent studies.  This resource also 
provides information on test duration, endpoints observed, as well as other parameters.  Toxicity 
values for nitrate, metals, and the test species were collected from this resource. 
 
The Handbook of Environmental Data on Organic Chemicals (Vershueren 1983) provides data 
on air and water pollution factors, bioconcentration and toxicity for a variety of organic 
chemicals, including pesticides.  Toxicity data are provided by species and endpoint.  Toxicity 
values for diazinon, chlorpyrifos, and malathion for species related to Ceriodaphnia dubia were 
collected from this resource. 
 
Despite the usefulness of these resources, they have limitations.  Toxicity values are not always 
provided for the test durations used in this stormwater toxicity study.  When using a value from a 
longer test period (say a 21-day test), the value will likely be a conservative estimate of what 
level would actually cause toxicity in a 7-day test.  Data are also not provided for all constituents 
or it is possible that the data provided is for a related species to the test species used in this study, 
which will most likely have a different sensitivity to the toxicants than the test species selected 
for this study.   
 
These resources do not provide toxicity data of physical parameters (e.g., total dissolved solids, 
hardness, turbidity) to the test species.  For the relationship between physical parameters and 
toxicity it is best to rely upon the regression analysis.  These resources also do not provide 
information on possible interactions between chemicals or the interactions between chemicals 
and physical parameters. 
 
 
3.2 Regional Monitoring  
 
LACDPW is required to participate in regional monitoring programs that address environmental 
health concerns; monitor trends in natural resources and near shore habitats, and assess regional 
impacts from stormwater pollutant sources.  The regional monitoring program consists of 
Estuary and Stream Bioassessment Monitoring. 
 
3.2.1 Estuary Monitoring 
 
In compliance with Section II.F of the stormwater monitoring requirements, LACDPW is 
participating in the coastal ecology committee of the Bight 2003 project coordinated by the 
Southern California Coastal Waters Research Project (SCCWRP). The two primary objectives of 
Bight ‘03 are to estimate the extent and magnitude of ecological change in the Southern 
California Bight (SCB) and to determine the mass balance of pollutants that currently reside 
within the SCB. The goal of the estuary monitoring program is to sample estuaries for sediment 
chemistry, sediment toxicity, and benthic macroinvertebrate diversity to determine the spatial 
extent of sediment fate from stormwater, and the magnitudes of its effects.  Malibu Creek, 
Ballona Creek, Los Angeles River, San Gabriel River, and Dominguez Channel are the estuaries 
in Los Angeles County that are being monitored.  Monitoring was done in each estuary in the 
summer of 2003.   
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The methods for estuary monitoring were followed in accordance with the Southern California 
Bight 2003 Field Operations Manual (SCCWRP 2003). 
 
Samples were collected by various participants in the Bight ’03 program.  Benthic infauna and 
sediment toxicity samples were analyzed by Weston Solutions, Inc.; chemical analyses were 
performed by CRG Marine Laboratories, Inc. and the City of San Diego; particle size analysis 
was provided by the City of San Diego and the City of Los Angeles Environmental Monitoring 
Division; and total organic carbon analyses were done at SCCWRP and the City of San Diego.  
All data were submitted to SCCWRP; data used in this report were obtained from the SCCWRP 
database.  Benthic infauna and sediment chemistry data are currently undergoing QA review; 
data presented in this report should therefore be considered preliminary. 
 
3.2.2 Stream Bioassessment Monitoring 
 
Section II.G of the stormwater monitoring requirements requires LACDPW to perform annual 
bioassessments on streams in Los Angeles County beginning in 2003 and continuing through 
2005.  
 
The twenty monitoring reaches assessed in this study were located in five watersheds throughout 
Los Angeles County, including the Santa Clara River Watershed, the Santa Monica Bay 
Watershed (Ballona Creek Watershed and Malibu Creek Watershed), the Dominguez Channel 
Watershed, the Los Angeles River Watershed, and the San Gabriel River Watershed.  Sampling 
methods and sample analysis followed protocols described in the California Stream 
Bioassessment Procedure (Harrington 1999) established by the Surface Water Ambient 
Monitoring Program within the California Department of Fish and Game.   
 
3.2.3 Data Analysis 
 
Estuary Monitoring 
 
Sediment Chemistry. Currently, there are no universally accepted criteria for assessing 
contaminated sediments.  However, SCCWRP decided to utilize Effect Range-Low (ER-L) and 
Effect Range-Median (ER-M) values to evaluate the potential for sediment to cause adverse 
biological effects (Long et al. 1995) (Table 3-8).  The guidelines were intended to provide 
informal (non-regulatory) effects-based benchmarks of sediment chemistry data (Long et al. 
1998).  Two effects categories have been identified:   
 

ER-L – Effects Range-Low:  concentrations below which adverse biological effects are 
rarely observed; and 

 
ER-M – Effects Range-Median:  concentrations above which adverse biological effects 

are more frequently, though not always observed. 
 
Sediment chemistry data from samples collected from each of the estuaries were compared to the 
ER-L and or the ER-M data. 
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Table 3-8.  Sediment Effects Guideline Values. 
Parameter Effects Range-Low (ER-L) Effects Range-Median (ER-M) 

Metals (mg/Kg) 
 Arsenic 8.2 70 
 Cadmium 1.2 9.6 
 Chromium 81 370 
 Copper 34 270 
 Lead 46.7 218 
       Mercury 0.15 0.71 
 Nickel 20.9 51.6 
       Silver 1 3.7 
 Zinc 150 410 
Organics (µg/Kg) 
 Total Detectable DDT 1.58 46.1 
 Total Detectable Chlordane 0.6 6 
 Total Detectable PAHs 4,022 44,800 
 Total Detectable PCBs 22.7 180 

Source: Long et al. 1995 
ER-L = Concentration at lower tenth percentile at which adverse biological effects were observed or predicted.  
ER-M = Concentration at which adverse biological effects were observed or predicted in 50% of test organisms. 
mg/Kg = milligrams per kilogram. 
µg /Kg = micrograms per kilogram.  
 
 
In addition, for each estuary ER-M values were used to calculate a mean ER-M quotient (ERM-
Q).  The concentration of each constituent was divided by its ER-M to produce a quotient, or 
proportion of the ER-M equivalent to the magnitude by which the ER-M value is exceeded or not 
exceeded.  The mean ERM-Q for each embayment was then calculated by summing the ERM-Qs 
for each constituent and then dividing by the total number of ERM-Qs assessed.  ERM-Qs were 
not calculated for constituents below the detection limit and thus were not used in the generation 
of the mean ERM-Q.  The mean ERM-Q thus represents an assessment for each embayment of 
the cumulative sediment chemistry relative to the threshold values.  In this way, the cumulative 
risks of effect to the benthic community can provide a mechanism to compare embayments.  This 
method has been used and evaluated by several researchers (Hyland et al. 1999, Carr et al. 1996, 
Chapman 1996, and Long et al. 1995) throughout the country. 
 
The aggregate approach using an ERM-Q is a more reliable predictor of potential toxicity but 
should not be used to infer causality of specific contaminants.  ER-L and ER-M values were 
originally derived to be broadly applicable and they cannot account for site-specific features that 
may affect their applicability on a more local or regional level.  Local differences in 
geomorphology can result in chemicals being more or less available and therefore more or less 
toxic than an ER-L or ER-M value might indicate.  Additionally, some regions of the country are 
naturally enriched in certain metals and local organisms have become adapted.  
 
Sediment Toxicity. Sediment toxicity results were obtained from the exposure of the test species 
(Eohaustorius estuarius) to sediments collected from each of the estuaries.  The percent survival 
of test organisms in sediments from the embayments was compared to percent survival in a 
control sample to assess benthic infaunal toxicity levels from each of the estuaries sampled.   
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Benthic Infauna. The benthic infauna data from each of the estuaries was assessed using a 
variety of indices common to ecological community structure evaluations.  Some of the tools that 
are employed in the assessment include relative abundance, species richness, Shannon-Wiener 
Species Diversity Index, evenness and dominance.   
 
Stream Bioassessment Monitoring 
 
Taxonomic data was entered into an electronic file using Microsoft Word and converted into a 
SAS database for QA/QC and data reduction.  Benthic macroinvertebrate community-based 
metric values were calculated from the database, based upon metrics recommended in the 
California stream bioassessment procedure (CSBP; Harrington 1999) (Appendix A).  A 
taxonomic list of the macroinvertebrates present in each sample was created, including the 
designated tolerance value (TV) and functional feeding group (FFG) of each taxon.  Functional 
feeding group designations were refined in 2003 (CAMLNet 2003), with the addition of 
macrophyte herbivores (MH), piercer herbivores (PH), omnivores (OM), and xylophages (XY, 
wood eater).  These groups were previously included in the grazer FFG.  CDFG recommends 
that for the FFG proportional bioassessment metric calculations, these four categories plus 
parasites are combined into a group designated “Other”.  Also note that for some organisms 
identified at the Family level or above, a single TV or FFG was not assigned.  This is because the 
taxa within the group have a broad range of tolerances or feeding strategies and a single 
designation is not representative. 
 
In addition to the individual metric values, a multi-metric Index of Biotic Integrity (IBI) was 
calculated for each monitoring reach and compared to CFG’s Southern California IBI (Ode et al. 
In Press).  The IBI is a quantitative scoring system for assessing the quality of benthic 
macroinvertebrate assemblages, and can be a useful tool in reducing a complex 
macroinvertebrate data set to a qualitative rating for each monitoring reach.  The IBI score is 
derived from the cumulative value of seven biological metrics (Appendix A, asterisked metrics).  
The total scores were categorized into ratings of the benthic community, ranging from Very Poor 
to Very Good.  It has been noted that the Southern California IBI was developed with very few 
sites located in low elevations in Los Angeles County, and development of a refined IBI has 
begun with the participation of LACDPW and other Southern California principle stormwater 
agencies. 
 
 
3.3 Special Studies 
 
As required by the 2001 Municipal Stormwater Permit, Los Angeles County Department of 
Public Works is conducting special monitoring programs, including the New Development 
Impacts Study in the Santa Clara Watershed, the Peak Flow Discharge Impact Study and the 
Stormwater BMP Effectiveness Study.   
 
3.3.1 New Development Impacts Study in the Santa Clara Watershed 
 
The objective of the New Development Impacts Study in the Santa Clara Watershed was to 
evaluate the effectiveness of the Standard Urban Stormwater Mitigation Plan (SUSMP) Best 
Management Practices at reducing pollutants in stormwater runoff.  While the evaluation was 
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planned to be accomplished by comparing the water quality of runoff from a new development 
constructed in accordance with SUSMP requirements to a development similar in size and land 
use constructed prior to the adoption of SUSMP requirements, suitable developments could not 
be found.  Instead, a water quality model will be developed to predict SUSMP BMP 
effectiveness.  Model calibration and development will start in the 2005-2006 storm season. 
 
3.3.2 Peak Flow Discharge Impact Study 
 
The goal of the Peak Flow Discharge Impact Study was to assess the potential connection 
between urbanization and stream erosion in natural drainage systems. The main objective was to 
evaluate peak flow impacts and, ultimately, use this relationship to determine numeric criteria to 
prevent or minimize erosion of natural stream channels and banks caused by urbanization.  In 
2002-2003 and 2003-2004, approximately ten stream reaches in catchments with varying degrees 
of urbanization were selected for evaluation of their morphometric attributes.  The reaches were 
selected to represent the various geomorphic channel types in the study area and were used to 
help classify stream and establish baseline conditions for each stream class.   
 
In June 2005, the final report was forwarded to the RWQCB.  The report can be viewed at 
ftp.sccwrp.org/pub/download/pdfs/450_peak_flow.pdf.  The report’s executive summary is 
included in Appendix B. 
 
3.3.3 Stormwater BMP Effectiveness Study 
 
The goal of this project is to assess the effectiveness of BMPs for reducing the concentration of 
pollutants in stormwater.  Collaborative monitoring programs will be established with local 
research and stormwater management agencies that will be implementing BMPs in the southern 
California coastal area.  Samples of stormwater from upstream and downstream of the BMP will 
be analyzed for pollutant concentrations from flow-weighted composites collected upstream and 
downstream (or down-gradient) from each BMP. 
 
Five different types of BMP’s are being analyzed at sites throughout Los Angeles County: catch 
basin inserts, hydrodynamic separator, enhanced manhole, vegetated swale and infiltration.  The 
latter BMP is being analyzed through DPW’s involvement in the Los Angeles/San Gabriel 
Rivers Watershed Council’s Water Augmentation Study. 
 
To date, LACDPW has monitored fifteen storm events.  Sampling and analysis will continue 
through the 2005-2006 storm season.   
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4.0 SAN GABRIEL RIVER WATERSHED MANAGEMENT AREA 
 
4.1 Watershed Description 
 
4.1.1 Watershed Land Use, Percent Impervious, and Population 
 
Land use in the San Gabriel River Watershed Management Area is approximately half vacant 
land and half urban (Figure 4-1).  The urban area is concentrated in the lower elevation area in 
the south (Figure 4-2).  Commercial, industrial, and transportation categories make up a large 
percentage of the developed area (cumulatively, 18%). 
 
The average impervious area of the San Gabriel River Watershed is estimated to be 29% based 
on assumptions of impervious areas in each land use type. 
 
The San Gabriel River Watershed Management Area if divided into three segments: the upper 
third of the San Gabriel WMA has a very low population density;  the middle third, monitored by 
the San Gabriel River mass emission station “S14”, has a moderately high density; and the lower 
third, monitored by the Coyote Creek mass emission station “S13”, has a slightly lower 
population density than the middle section (Figure 4-3).   
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Water
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Residential
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Figure 4-1.  Land Use Percentages in the San Gabriel River WMA. 
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Figure 4-2.  Land Use Distribution in the  
San Gabriel River WMA. 
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Figure 4-3.  Population Density in 
the San Gabriel River WMA. 
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4.1.2 Hydrology and Monitoring Stations 
 
The San Gabriel River receives drainage from a large area of eastern Los Angeles County.  Its 
headwaters originate in the San Gabriel Mountains (Figure 4-4).  The watershed consists of 
extensive areas of undisturbed riparian and woodland habitats in its upper reaches.  The lower 
part of the river flows through a concrete-lined channel in a heavily urbanized portion of the 
county before becoming a soft bottom channel once again in the City of Long Beach.  A major 
tributary in the lower reach of the river is Coyote Creek.  The San Gabriel River ultimately flows 
into Long Beach Harbor. 
 
The Coyote Creek Watershed drains approximately 150 square miles in southeast Los Angeles 
County and northwest Orange County.  Coyote Creek, the principal drainage in the watershed, is 
a concrete-lined trapezoidal channel.  Coyote Creek has three main tributaries, including North 
Fork Coyote Creek, Fullerton, and Brea Creeks. 
 
The upper part of the San Gabriel River drains to S14, the mass emission station for the San 
Gabriel River (Figure 4-4).  Three bioassessment sites are located upstream from the San Gabriel 
mass emission station.  Mass emission station S13 and bioassessment site 2 are located on 
Coyote Creek near its confluence with the San Gabriel River. 
 
Figure 4-5 presents daily rainfall totals from October 1, 2004 through April 30, 2005 along with 
the wet and dry sampling events during this period.  Monitored events had rainfall totals between 
0.3” and 1.5”, although some storms continued over several days and accumulated rainfall totals 
of 3” or more.  The largest monitored storm of the season occurred on January 7, 2005.  This 
storm was preceded by several wet days followed by a couple days of dry weather.  The 
December 5, 2005 storm was the weakest monitored storm, triggered by only 0.3 inches of 
rainfall. 
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Figure 4-4.  Watershed Hydrology 
and Monitoring Stations in the San 

Gabriel River WMA. 

RB-AR44962



Final Report August 2005
 

Weston Solutions, Inc. 4-6
 

 

Daily Rainfall Totals and Sampling Events in the San Gabriel River Watershed
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Figure 4-5.  Daily Rainfall and Sampling Events During 2004-2005 at San Gabriel River. 

 
 
 
 
Rainfall during the monitored storms was typically concentrated in the southern portion of the 
watershed above the S13 (Coyote Creek) mass emission station.  Rainfall was also often heavy in 
the higher elevations to the north (Figure 4-6). 
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Figure 4-6.  Distribution of Rainfall in San 
Gabriel Watershed for Monitored Storm Events.
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4.2 Flow Monitoring 
 
Figures 4-7 and 4-8 show a historical flow volume record of monitored storms at the Coyote 
Creek and San Gabriel River monitoring stations.  Monitored flow (green bars) represents the 
amount of storm flow that is represented in the mass emission station composite sampling.  Total 
flow (blue bars) represents the total amount of storm flow over the entire storm event.  Note that 
the highly variable flow volume appears on a log scale.  Flow data for the 2004/05 storm season 
is not yet available. 
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Figure 4-7.  Storm Flow Volumes monitored on Coyote Creek. 
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Figure 4-8.  Monitored Storm Flow Volumes on San Gabriel River. 

 
 
4.3 Core Stormwater Monitoring Summary 
 
4.3.1 Mass Emissions 
 
Two mass emission stations are located in the San Gabriel Watershed, one in the San Gabriel 
River and the other in Coyote Creek.  Four wet weather events were monitored at each of these 
stations.  Sampling at both stations occurred during storms on October 17 and 26, December 5, 
2004 and January 7, 2005.  San Gabriel River and Coyote Creek were monitored during two dry 
weather events.  San Gabriel River was monitored on March 17 and June 21, 2005 and Coyote 
Creek was monitored on November 16, 2004 and March 9, 2005.  The results from these 
sampling events are discussed in Section 4.3.1.1 and presented in Appendix C, Table 1 (San 
Gabriel River) and Table 2 (Coyote Creek).  Highlighted cells in Tables 1 and 2 represent 
concentrations exceeding respective water quality objectives (WQO).  This discussion presents 
the results based on groups of constituents (general chemistry, nutrients, bacterial indicators, 
metals, semi-volatiles and PCBs, and pesticides and herbicides).  Wet weather data for each 
group of constituents are reviewed and presented first, followed by a brief comparison of the dry 
weather results.  Section 4.3.1.2 presents a summary of the historical data collected at these 
stations and an assessment of the trend analyses performed on all water quality data collected to 
this point.  Section 4.3.1.3 lists the constituents of concern (COC) for each of these drainages.   
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4.3.1.1 2004-2005 Results 

San Gabriel River 
Nearly all the general water chemistry results for the four storms complied with acceptable water 
quality criteria.  Cyanide exceeded the Ocean Plan water quality objective (WQO) during the 
first storm event on October 17, 2004 and during the two dry weather events (Appendix C, Table 
1).  Oil and grease, and TPH were not detected in any samples collected during the 2004-2005 
season.  Major ions that constitute TDS, except carbonate, were detected in all samples; 
carbonate was never detected.  Chloride was observed above the WQO only during the June 21, 
2005 dry weather event.  Total organic carbon and biological oxygen demand were highest 
during the first storm on October 17, 2004.  Turbidity and TSS values were highest during the 
last storm on January 7, 2005. 
 
Nutrients were detected during all four storm events except ammonia and nitrite which were only 
detected during the first and third storm events.  Nitrite-N was the only nutrient that exceeded 
water quality objectives during the first storm event, October 17, 2004, with a value of 1.04 
mg/L.  Nutrient levels during the first storm were typically the highest measured for all storm 
events. 
 
Indicator bacteria densities consistently exceeded WQOs at the San Gabriel mass emission site.  
Total coliform, fecal coliform and enterococcus densities exceeded objectives during all storm 
events monitored during the 2004-2005 season.  Fecal streptococcus densities were similar in 
magnitude to enterococcus densities, as expected due to the similar bacterial species that 
comprise both groups.  Samples from the first storm event (October 17, 2004) contained the 
highest densities of indicator bacteria.  This is likely related to the high total organic carbon, 
biological oxygen demand and nutrient levels measured during this storm event, providing 
optimal growth conditions for the bacteria. Total coliform was the only indicator that exceeded 
water quality objectives during one dry weather event with a value of 17,000 MPN/100mL.   
 
Aluminum, copper, lead and mercury were the only metals to exceed California Toxics Rule 
(CTR) criteria.  Total aluminum and total lead concentrations exceeded WQOs in two out of four 
storms; total copper concentrations were above WQO during all storm events; and total mercury 
and dissolved lead exceeded WQO during one storm event.  Total and dissolved beryllium, 
hexavalent chromium, silver and thallium and dissolved mercury were not detected during any of 
the storm events.  The last storm event, January 7, 2005, generally had the highest concentrations 
of metals during any of the four storm events.  The higher concentrations are likely related to the 
peak TSS levels that were measured during this storm.  All metals were either non-detect or 
below water quality objectives during the dry weather events. 
 
None of the semi-volatile organics, PCBs or herbicides were detected in any of the samples 
collected during the 2004-2005 monitoring season.  Diazinon was the only pesticide that was 
measured above detection limits.  Concentrations of diazinon were above WQOs during the first 
two storm events.  Diazinon was detected below the WQO during the third storm and was not 
detected during the last storm event or the dry weather events.   
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Coyote Creek 
Cyanide exceeded the Ocean Plan WQO during three of the four storm events and during the two 
dry weather events (Appendix C, Table 2).  The majority of the other general constituents were 
detected in all storm samples, however concentrations were below WQOs.  Maximum turbidity, 
TSS and VSS values occurred during the first storm on October 17, 2004.  Total petroleum 
hydrocarbons and oil and grease were not detected in any of the samples.  Chloride exceeded 
water quality objectives during both dry weather events.   
 
Nutrients were detected in all samples, except for ammonia and nitrite which were not detected 
on October 26, 2004.  Concentrations of nutrients were all below WQOs during all storm events.  
All nutrients were detected during at least one dry weather event, however concentrations were 
below WQOs.   
 
Indicator bacteria exceeded WQOs for all wet weather and both dry weather samples collected at 
Coyote Creek.  Similar to results at the San Gabriel River, fecal streptococcus results were 
comparable to enterococcus densities in all samples. 
 
Metals that exceeded WQOs included aluminum, copper, lead and zinc.  Total aluminum 
exceeded WQOs during the last three stormwater samples with concentrations ranging from 
1,061 mg/L to 1,560 mg/L.  Dissolved copper exceeded the WQO in two wet weather samples, 
while total copper concentrations exceeded objectives in all stormwater samples.  Total lead 
exceeded the criterion in three out of four stormwater samples and total zinc only exceeded 
objectives during one wet weather event.  Total and dissolved beryllium, chromium +6, mercury, 
silver and thallium were not detected in any of the wet or dry weather samples.  Dissolved 
aluminum, cadmium and manganese were also not detected in any of the wet or dry samples.  All 
metals were either non-detect or had concentrations below applicable water quality criteria 
during the dry weather events.   
 
Bis (2-Ethylhexl) phthalate was the only semi-volatile organic that was detected during any of 
the sampling events.  Concentrations were detected during the second dry weather event with a 
value of 14.20 µg/L.  PCBs and herbicides were not detected in any of the samples collected 
during the 2004-2005 monitoring season.  Diazinon was the only pesticide that was detected 
during three storm events.  Concentrations were below WQOs. 
 
4.3.1.2 Historical Review 

San Gabriel River 
Table 4-1 presents annual means for the constituents that were monitored from 1995 to 2005 
with the appropriate water quality objectives.  Each observation was compared to the lowest 
applicable WQO from the Basin Plan, Ocean Plan, or the CTR and those above the WQO were 
highlighted.  Water quality objectives for metals are hardness dependent.  Metal concentrations 
were determined using a mean hardness value; however, individual events show specific 
hardness for that particular event.  Therefore, results for individual events may show different 
results that may be less than WQOs.  Individual events for each year are presented in the annual 
reports.   
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The yellow-highlighted cells in Table 4-1 indicate that a constituent’s detection limit is greater 
than the WQO.  For statistical analyses, one-half the detection limit is used in place of a non-
detect result.  Therefore, annual means generated from values highlighted in yellow may be 
misrepresentative of actual concentrations.  Table 4-1 suggests that total mercury and total 
thallium have consistently exceeded WQOs; however, since the detection limits are greater than 
the WQO, actual concentrations could not be determined.  In addition, the Ocean Plan was 
developed for the protection of marine resources and applies specifically to discharges to the 
ocean and not to discharges to enclosed bays, estuaries or inland waters.  The Ocean Plan criteria 
were intended for ocean water samples representative of the discharge area after initial dilution 
has been completed (SWRCB 2001).  Therefore, applying the Ocean Plan criteria to stormwater 
samples collected upstream of the San Gabriel River mouth and interpreting these results should 
be done with caution.  Concentrations for these constituents were not considered as exceedances. 
 
Table 4-1 also presents frequency and mean magnitude of exceedance ratios for each constituent.  
The frequency ratio was determined by dividing the total number of years a constituent was 
analyzed into the number of times the mean value of a constituent exceeded the WQO.  The 
mean magnitude of exceedance was determined by dividing the WQO for a constituent into the 
constituents mean value for each year, then calculating the average magnitude of exceedance.  A 
frequency ratio greater than 0.5 (50%) and a mean exceedance ratio greater than 1.0 were used as 
the criteria for determining whether a given parameter should be considered as a COC.   
 
Blue highlighted cells in Table 4-1 represent exceedances of water quality objectives; yellow 
cells represent constituents in which the detection limits were above water quality objectives and 
were not considered exceedances; orange cells represent a frequency ratio greater than 0.5 (50% 
exceedance) and a mean exceedance ratio greater than 1.0.   
 
The 2004-2005 monitoring results at the San Gabriel River mass emission site were similar to 
findings from previous years.  Cyanide and indicator bacteria have consistently exceeded water 
quality objectives since 1995.  Total copper and total lead have sporadically been measured at 
elevated concentrations compared to the WQOs.  Total aluminum and zinc and dissolved copper 
and lead have exceeded objectives during one year prior to 2004-2005.  Turbidity was measured 
above water quality objectives during 1997-1998 and 2002-2003 and nitrite exceeded objectives 
during 2002-2003.  Diazinon was measured above the WQO in 2002-2003. 
 
Regression analyses were performed on the water quality data collected since 1995-1996 to 
determine if any of the constituents had a significantly increasing or decreasing trend.  In the San 
Gabriel River, only a few constituents have significant increasing or decreasing trends.  
Biological oxygen demand (BOD) has a significantly decreasing trend (Figure 4-9).  Annual 
average concentrations of BOD were between 30 and 50 mg/L during the first four years of 
monitoring, and have since decreased.  During the last six years, BOD has had a relatively 
consistent annual average concentration between 10 and 20 mg/L, except during 2002-2003 
when the average concentration was 30.3 mg/L.  Conversely, oil and grease has increased 
significantly since the 1995-1996 monitoring season.  Oil and grease has increased from an 
average concentration of below 1 mg/L from 1995-1999 to between 2.4 and 4.2 mg/L from 2000 
-2005 (Figure 4-9b).  Lastly, total boron concentrations have increased significantly since 1996-
1997 (Figure 4-9c). 
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Table 4-1.  Annual Mean Concentration for Constituents Measured at the San Gabriel River Mass Emission Site, 1995 to 2005. 
 

Constituent Units 
Lowest 
WQO1 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
General 

Alkalinity mg/l   95.5  56.7  68.7  122.2  71.5  104.1  90.5  71.1  136.2  90.1  0.0   
Bicarbonate mg/l   95.5  56.7  68.7  122.2  87.3  126.9  110.2      115.0  0.0   
BOD mg/l   42.6  32.6  33.4  45.9  12.4  8.3  17.7  30.3  8.9  18.6  0.0   
Calcium mg/l   47.7  33.0  35.0  55.9  36.5  59.6  45.1      38.5  0.0   
Carbonate mg/l             1 1     1 0.0   
Chloride mg/l 150 42.1 40.1 38.7 73.2 43.4 83.7 62.4 67.2 133.2 42.7 0.0 0.4 
COD mg/l   23.2 62.9 79.2 64.7 40.0 84.7 166.6 64.4 53.1 52.2 0.0   
Cyanide mg/l 0.004 0.019 0.010 0.025 0.036   0.015 0.005 0.018 0.015 0.006 1.0 4.1 
Dissolved Oxygen mg/l <5               8.34 9.63 9.24 0.0 0.6 
Fluoride mg/l 2.2 0.188 0.132 0.164 0.271 0.206 0.226 0.185 0.217 0.200 0.213 0.0 0.1 
Hardness mg/l   173 130 114 215 147 232 175 170 258 148 0.0   
Magnesium mg/l   13.0 10.4 9.2 17.4 10.0 20.1 15.3     12.6 0.0   
MBAS mg/l         0.10 0.04 0.07 0.09 0.08 0.06 0.11 0.0   
Oil and Grease mg/l   0.68 0.98 0.64 0.81 1.66 2.40 2.83 4.23 2.66 2.50 0.0   
pH   6.5/8.5 7.73 7.48 7.46 7.70 7.26 7.54 7.64 7.80 7.78 7.32 0.0   
Potassium mg/l   6.45 5.02 4.79 6.23 4.93 7.19 6.66     5.82 0.0   
Sodium mg/l   40.4 29.0 30.2 56.0 38.0 65.0 55.5     31.4 0.0   
Specific Conductance umhos/cm   469 435 394 724 455 767 588 630 1026 444 0.0   
Sulfate mg/l 350 72.8 61.9 61.3 105.6 64.2 115.3 81.8 77.6 160.8 64.6 0.0 0.2 
Total Dissolved Solids mg/l 1500 300.5 289.0 249.4 449.8 267.0 467.6 369.2 409.0 629.6 255.0 0.0 0.2 
Total Organic Carbon mg/l   11.33 14.24 10.50 6.60 7.00 7.48 12.38 7.65 6.43 15.76 0.0   
Total Phenols mg/l             0.05 0.05 0.05 0.05 2.31 0.0   
Total Suspended Solids mg/l   266.6 170.0 321.8 81.2 134.0 105.7 194.8 543.0 29.6 508.8 0.0   
Turbidity ntu 225 43.0 56.0 248.1 41.8 88.1 43.7 146.6 269.9 6.5 54.0 0.2 0.4 
Volatile Suspended Solids mg/l   31.4 30.5 48.0 17.8 25.3 24.7 38.2 94.4 8.2 56.5 0.0   

Nutrients 
Ammonia mg/l   1.14 0.74 1.83 1.53   0.47 0.90     1.31 0.0   
Dissolved Phosphorus mg/l   0.38 0.37 0.48 0.45 0.22 12.24 0.28 0.29 0.24 0.16 0.0   
Kjeldahl-N mg/l   3.00 3.27 3.47 3.87 1.46 2.27 2.87 2.87 0.85 4.89 0.0   
NH3-N mg/l   0.97 0.62 1.53 1.27   0.36 0.75 0.19 0.05 1.09 0.0   
Nitrate mg/l   17.05 8.61 6.72 9.27 7.20 20.89 7.03 13.78 27.02 6.67 0.0   
Nitrate-N mg/l 10 3.85 1.95 1.52 2.09 1.63 4.72 1.59 3.52 6.10 1.51 0.0 0.3 
Nitrite-N mg/l 1 0.21 0.29 0.30 0.57 0.28 0.40 0.41 1.01 0.80 0.30 0.1 0.5 
Total Phosphorus mg/l   0.59 0.80 0.58 0.51 0.26 18.81 0.38 0.41 0.28 0.46 0.0   

Indicator Bacteria 
Fecal Coliform mpn/100ml 400 1,368,000 76,950 2,405,889 40,793 73,944 80,850 96,750 106,250 26,276 62,450 1.0 1085 
Enterococcus mpn/100ml 104 322,400     15,670 16,418 34,083 194,500 155,730 3,994 106,675 1.0 1021 
Fecal Streptococcus mpn/100ml   814,000 221,950 1,960,889 42,194 78,500 80,900 244,500 159,322 5,120 106,950 0.0   
Total Coliform mpn/100ml 10,000 3,500,000 401,250 3,052,222 313,168 252,222 1,725,833 1,267,500 234,500 49,200 474,250 1.0 113 

Metals 
Dissolved Aluminum ug/l     73.75 1381.82   197.00 60.44 69.50 50.00 50.00 341.25 0.0   
Dissolved Antimony ug/l             2.50 1.41 0.90 1.73 1.02 0.0   
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Table 4-1.  Annual Mean Concentration for Constituents Measured at the San Gabriel River Mass Emission Site, 1995 to 2005. 
 

Constituent Units 
Lowest 
WQO1 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
Dissolved Arsenic ug/l     2.33       2.50 2.30 1.99 1.63 2.18 0.0   
Dissolved Barium ug/l     13.50 59.42 50.06 50.76 40.42 46.78     48.50 0.0   
Dissolved Berylium ug/l             0.50 0.50 0.50 0.50 0.50 0.0   
Dissolved Boron ug/l   106.0 77.5 192.0 285.5 98.6 202.4 220.9     231.3 0.0   
Dissolved Cadmium ug/l 2.5-4.5           0.50 0.50 0.50 0.50 0.46 0.0 0.1 
Dissolved Chromium ug/l 73-142.1   2.13       2.50 2.35 3.01 2.85 1.20 0.0 0.0 
Dissolved Chromium +6 ug/l             5.00 5.00 5.00 5.00 5.00 0.0   
Dissolved Copper ug/l 10.1-20.1   2.68 12.58     2.95 6.04 5.89 4.46 6.32 0.1 0.5 
Dissolved Iron ug/l   74.0 225.0 1748.6   279.0 133.3 136.7 351.0 73.4 288.0 0.0   
Dissolved Lead ug/l 2.9-6.9     10.10     2.50 2.33 1.69 1.98 4.73 0.3 1.0 
Dissolved Manganese ug/l   53.00   90.91     50.00 50.00     57.35 0.0   
Dissolved Mercury ug/l             0.50 0.50 0.50 0.50 0.50 0.0   
Dissolved Nickel ug/l 58.4-116.1   2.55 5.04     5.02 4.31 5.56 4.47 4.46 0.0 0.1 
Dissolved Selenium ug/l             2.50 2.05 2.41 2.02 1.96 0.0   
Dissolved Silver ug/l             0.50 0.50 0.50 0.50 0.50 0.0   
Dissolved Thallium ug/l             2.50 2.50 2.50 2.50 2.50 0.0   
Dissolved Zinc ug/l 131.4-261.6     99.09 31.62   28.64 25.90 22.44 32.94 19.03 0.0 0.2 
Total Aluminum ug/l 1000   815.0 4481.4 235.7 401.2 316.6 105.3 642.0 146.8 4594.0 0.2 1.3 
Total Antimony ug/l 6           2.50 1.45 1.37 1.43 1.20 0.0 0.3 
Total Arsenic ug/l 32   2.33       2.50 2.08 3.04 1.41 3.34 0.0 0.1 
Total Barium ug/l     27.00 105.88 56.80 56.63 43.12 50.22     100.48 0.0   
Total Beryllium ug/l 4           0.50 0.50 0.50 0.50 0.50 0.0 0.1 
Total Boron ug/l   152.0 115.2 274.9 375.2 132.5 235.2 284.7     482.0 0.0   
Total Cadmium ug/l 2.7-5.2     0.87     0.50 0.50 0.83 0.50 0.58 0.0 0.2 
Total Chromium ug/l 50 4.20 5.28 12.47     2.50 3.29 11.35 5.15 7.17 0.0 0.1 
Total Chromium +6 ug/l                 5.00 5.00 5.00 0.0   
Total Copper ug/l 10.5-21 11.00 18.13 24.48 7.31 7.38 8.56 12.80 27.00 12.72 26.33 0.4 1.1 
Total Iron ug/l   1130 1597 8965 211 581 366 379 1318 221 4809 0.0   
Total Lead ug/l 3.8-10.6   9.80 15.01     2.80 1.90 13.49 1.79 13.69 0.6 1.7 
Total Manganese ug/l   70.2 72.5 167.5     50.0 126.3     223.4 0.0   
Total Mercury ug/l 0.16           0.50 0.50 0.50 0.45 0.44 1.0 3.0 
Total Nickel ug/l 58.5-116.3 12.20 5.85 8.86   4.67 6.26 5.09 14.90 5.91 10.31 0.0 0.1 
Total Selenium ug/l 60 3.50         2.50 1.82 2.66 2.17 2.02 0.0 0.0 
Total Silver ug/l 2.8   0.55       0.50 0.86 0.49 0.50 0.50 0.0 0.2 
Total Thallium ug/l 2           2.50 2.50 2.50 2.50 2.50 1.0 1.3 
Total Zinc ug/l 134-267 43.8 96.0 165.8 50.1   39.2 29.9 127.9 52.5 58.6 0.1 0.4 

Pesticides 
Diazinon ug/l 0.08         0.02 0.01 0.08 0.14 0.01 0.06 0.2 0.6 
Prometryn ug/l                 1 1 1 0.0   
1 WQO for metals are hardness dependent and were based on minimum hardness by year. 
 2Mean Exceedance Ratio calculated using annual mean concentrations reported up to four significant figures.  Ratio shown may not exactly equal ratio of mean values shown in table due to rounding of presented means. 
 Blue = WQO Exceedances ; Yellow = DL  above WQO; Orange = Frequency ratio > 0.5, Mean exceedance > 1.0. 
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Figure 4-9.  Scatterplot and Trends in annual mean levels for BOD (a), Oil & Grease (b) 
and Total Boron (c) at the San Gabriel River Mass Emission Site, 1995 to 2005. 

 
 
 
Concentrations of the constituents that typically exceeded WQOs in 2004-2005 have shown no 
significant trend throughout the monitoring period.  Indicator bacteria have consistently been 
measured at high levels.  Prior to 2004-2005, total aluminum has consistently had an annual 
average below the WQO, with the exception of 1997-1998.  Concentrations of total aluminum 
measured in one storm event in 2004-2005 were significantly higher than any previous samples.  
Total copper and total lead values do not show a discernable pattern.  Figure 4-10a-d contains 
representative scatterplots of some of these constituents.  
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Figure 4-10.  Scatterplots showing annual mean levels for Total Coliform (a), Enterococcus 
(b), Total Aluminum (c) and Total Copper (d) at the San Gabriel River Mass Emission Site, 

1995 to 2005. 

 
 
Coyote Creek 
Table 4-2 presents annual means for the constituents that were monitored from 1995 to 2005 
with the appropriate water quality objectives.  Each observation was compared to the lowest 
applicable WQO from the Basin Plan, Ocean Plan, or the CTR and those above the WQO were 
highlighted.  Water quality objectives for metals are hardness dependent.  Metal concentrations 
were determined using a mean hardness value; however, individual events show specific 
hardness for that particular event.  Therefore, results for individual events may show different 
results that may be less than WQOs.  Individual events for each year are presented in the annual 
reports.   
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The yellow-highlighted cells in Table 4-2 indicate that a constituent’s detection limit is greater 
than the WQO.  For statistical analyses, one-half the detection limit is used in place of a non-
detect result.  Therefore, annual means generated from values highlighted in yellow may be 
misrepresentative of actual concentrations.  Table 4-2 suggests that total mercury and total 
thallium have consistently exceeded WQOs; however, since the detection limits are greater than 
the WQO, actual concentrations could not be determined.   In addition, the Ocean Plan was 
developed for the protection of marine resources and applies specifically to discharges to the 
ocean and not to discharges to enclosed bays, estuaries or inland waters.  The Ocean Plan criteria 
were intended for ocean water samples representative of the discharge area after initial dilution 
has been completed (SWRCB 2001).  Therefore, applying the Ocean Plan criteria to stormwater 
samples collected upstream of the Coyote Creek mouth and interpreting these results should be 
done with caution.  Concentrations for these constituents were not considered as exceedances. 
 
Table 4-2 also presents frequency and mean magnitude of exceedance ratios for each constituent.  
The frequency ratio was determined by dividing the total number of years a constituent was 
analyzed into the number of times the mean value of a constituent exceeded the WQO.  The 
mean magnitude of exceedance was determined by dividing the WQO for a constituent into the 
constituents mean value for each year, then calculating the average magnitude of exceedance.  A 
frequency ratio greater than 0.5 (50%) and a mean exceedance ratio greater than 1.0 were used as 
the criteria for determining whether a given parameter should be considered as a COC.  
 
Blue highlighted cells in Table 4-2 represent exceedances of water quality objectives; yellow 
cells represent constituents in which the detection limits were above water quality objectives and 
were not considered exceedances; orange cells represent a frequency ratio greater than 0.5 (50% 
exceedance) and a mean exceedance ratio greater than 1.0.  
 
The 2004-2005 water quality results at the Coyote Creek mass emission station were similar to 
findings from previous years.  Indicator bacteria, total copper and total lead have most frequently 
exceeded water quality criteria.  The annual average densities for all indicator bacteria have 
exceeded WQOs every year they have been analyzed.  Total copper has also exceeded WQO 
every year since 1995-1996 except during 2000-2001.  The annual mean concentration of total 
lead has also been consistently above the WQO.  Total aluminum has exceeded WQOs during 
three of the monitoring years.  Dissolved lead has exceeded the WQO during two years, while 
dissolved copper and zinc have exceeded objectives during one year.  The annual mean 
concentration of cyanide has exceeded objectives each year since 2001-2002.     
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Table 4-2.  Annual Mean Concentration for Constituents Measured at the Coyote Creek Mass Emission Site, 1995 to 2005. 
 

Constituent Units 
Lowest 
WQO1 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
General 

Alkalinity mg/l   93.0 49.8 63.1 89.6 81.1 72.5 73.9 108.7 153.3 114.0 0.0   
Bicarbonate mg/l   93.0 49.8 63.1 89.6 98.9 88.4 90.2     161.5 0.0   
BOD mg/l   22.3 24.5 25.9 23.1 23.6 9.6 15.7 21.4 35.1 25.0 0.0   
Calcium mg/l   34.9 23.2 33.1 38.9 30.2 30.9 29.9     41.4 0.0   
Carbonate mg/l             1 1     1 0.0   
Chloride mg/l 150 39.1 14.2 30.9 54.0 38.3 34.6 26.6 51.1 86.8 58.8 0.0 0.3 
COD mg/l   20.4 196.2 123.4 66.4 61.2 81.4 232.5 68.0 108.7 51.0 0.0   
Cyanide mg/l 0.004             0.01 0.03 0.01 0.27 1.0 19.6 
Dissolved Oxygen mg/l <5               8.41 9.22 10.13 0.0 0.5 
Fluoride mg/l 2.2 0.23 0.07 0.17 0.28 0.27 0.20 0.21 0.43 0.35 0.28 0.0 0.1 
Hardness mg/l   135.2 74.6 120.6 155.5 112.2 112.9 114.6 158.4 230.0 166.8 0.0   
Magnesium mg/l   11.6 4.0 9.2 13.7 9.0 8.7 9.7     15.5 0.0   
MBAS mg/l         0.12 0.12 0.10 0.17 0.10 0.17 0.11 0.0   
Oil and Grease mg/l   2.61           3 2.27 2.5 2.5 0.0   
pH   6.5/8.5 7.81 7.48 7.28 7.66 7.17 7.11 7.45 7.89 7.37 7.14 0.0   
Potassium mg/l   4.00 3.38 4.48 3.93 4.16 4.31 5.19     4.67 0.0   
Sodium mg/l   45.9 15.0 34.5 59.8 47.3 38.1 31.9     55.3 0.0   
Specific Conductance umhos/cm   523.6 257.0 372.2 619.5 432.7 387.8 356.0 749.5 960.4 569.7 0.0   
Sulfate mg/l 350 84.9 26.7 63.5 111.1 62.5 53.9 40.2 74.2 126.2 94.9 0.0 0.2 
Total Dissolved Solids mg/l 1500 348.8 171.5 232.6 386.2 268.1 237.7 246.8 481.0 590.0 347.6 0.0 0.2 
Total Organic Carbon mg/l   14.8 8.2 12.7 10.9 14.4 15.6 21.6 12.5 21.4 14.3 0.0   
Total Phenols mg/l               0.05 0.05 0.05 1.97 0.0   
Total Suspended Solids mg/l   310 248 566 147 284 307 332 243 591 355 0.0   
Turbidity ntu 225 76.8 42.1 195.1 77.5 63.3 87.3 101.2 36.3 15.8 16.8 0.0 0.3 
Volatile Suspended Solids mg/l   60.4 49.0 103.8 30.5 60.5 61.3 79.4 38.7 118.2 70.4 0.0   

Nutrients 
Ammonia mg/l   0.60 0.52 1.02 0.75 1.01 0.72 0.60     0.89 0.0   
Dissolved Phosphorus mg/l   0.14 0.23 0.46 0.18 0.26 0.24 0.36 0.21 0.30 0.13 0.0   
Kjeldahl-N mg/l   2.72 2.93 4.40 3.58 2.72 2.45 4.14 2.43 2.90 3.86 0.0   
NH3-N mg/l   0.47 0.39 0.86 0.62 0.84 0.59 0.49 0.86 1.01 0.74 0.0   
Nitrate mg/l   13.76 4.59 3.78 7.91 6.05 3.47 3.50 5.22 7.49 5.66 0.0   
Nitrate-N mg/l 10 3.11 1.04 0.90 1.78 1.37 0.83 0.84 1.18 1.74 1.10 0.0 0.1 
Nitrite-N mg/l 1 0.08 0.08 0.18 0.18 0.32 0.13 0.15 0.52 0.44 0.27 0.0 0.2 
Total Phosphorus mg/l   0.21 0.85 0.59 0.21 0.40 0.31 0.44 0.24 0.33 0.26 0.0   

Indicator Bacteria 
Fecal Coliform mpn/100ml 400 4,044,000         157,725 1,576,667 151,795 24,020 93,000 1.0 2519.7 
Enterococcus mpn/100ml 104 470,002         22,950 556,667 191,933 23,672 278,740 1.0 2474.3 
Fecal Streptococcus mpn/100ml   628,002         38,950 803,333 201,933 30,600 404,340 0.0   
Total Coliform mpn/100ml 10,000 6,320,002         432,000 3,500,000 351,917 65,280 706,000 1.0 189.6 

Metals 
Dissolved Aluminum ug/l     71.3 1542.0 116.2 107.6 59.7 63.6 50.0 50.0 50.0 0.0   
Dissolved Antimony ug/l             2.50 1.54 1.48 1.63 1.61 0.0   
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Table 4-2.  Annual Mean Concentration for Constituents Measured at the Coyote Creek Mass Emission Site, 1995 to 2005. 
 

Constituent Units 
Lowest 
WQO1 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
Dissolved Arsenic ug/l             2.50 2.46 3.04 2.78 1.72 0.0   
Dissolved Barium ug/l     11.3 62.9 41.6 43.0 28.2 38.9     29.4 0.0   
Dissolved Berylium ug/l             0.5 0.5 0.5 0.5 0.5 0.0   
Dissolved Boron ug/l     88.5 204.8 214.4 117.0 114.1 169.0     185.4 0.0   
Dissolved Cadmium ug/l 1.8-4.1     1.16     0.5 0.5 0.5 0.5 0.5 0.0 0.2 
Dissolved Chromium ug/l 51.5-129.4   2.38 4.69     2.50 1.88 2.48 4.61 1.01 0.0 0.0 
Dissolved Chromium +6 ug/l             5.0 5.0 5.0 5.0 5.0 0.0   
Dissolved Copper ug/l 7-18.2 4.60 2.35 31.47 5.19 5.83 4.52 9.52 6.06 7.77 6.20 0.1 0.7 
Dissolved Iron ug/l   196.0 370.0 2830.6 172.4 160.8 95.0 233.4 105.8 103.2 88.4 0.0   
Dissolved Lead ug/l 1.8-6.2   2.38 19.62     2.50 1.35 1.87 1.99 2.33 0.3 1.5 
Dissolved Manganese ug/l   46.6   184.4     71.0 153.2     50.0 0.0   
Dissolved Mercury ug/l             0.5 0.5 0.5 0.5 0.5 0.0   
Dissolved Nickel ug/l 40.6-105.3     7.74     3.92 7.79 5.41 7.10 4.47 0.0 0.1 
Dissolved Selenium ug/l             2.5 2.5 2.4 3.3 2.4 0.0   
Dissolved Silver ug/l             0.5 0.5 0.5 0.5 0.5 0.0   
Dissolved Thallium ug/l             2.5 2.5 2.5 2.5 2.5 0.0   
Dissolved Zinc ug/l 91.4-237.3 39.0   234.0 33.9   29.4 39.4 39.5 28.4 28.0 0.1 0.4 
Total Aluminum ug/l 1000   1662.5 3146.5 629.6 278.1 174.5 97.0 242.0 1239.6 840.2 0.3 0.9 
Total Antimony ug/l 6           2.50 1.55 1.59 2.09 1.98 0.0 0.3 
Total Arsenic ug/l 32   2.23       2.50 2.28 2.95 3.71 1.92 0.0 0.1 
Total Barium ug/l     60.0 115.6 54.7 54.8 32.5 42.2     48.0 0.0   
Total Beryllium ug/l 4           0.5 0.5 0.5 0.5 0.5 0.0 0.1 
Total Boron ug/l     103.8 298.2 264.7 136.9 160.0 220.3     638.0 0.0   
Total Cadmium ug/l 2-4.7     1.29     0.50 0.50 0.58 0.89 0.43 0.0 0.2 
Total Chromium ug/l 50 7.10 22.80 14.54 4.00   2.50 3.08 8.18 11.38 3.11 0.0 0.2 
Total Chromium +6 ug/l                 5.0 5.0 5.0 0.0   
Total Copper ug/l 7.3-19 24.5 24.3 43.2 14.2 10.3 9.2 16.9 17.6 32.4 23.7 0.9 1.8 
Total Iron ug/l   2324.0 2487.5 13370.0 783.6 400.0 306.0 473.4 463.8 4183.8 1205.4 0.0   
Total Lead ug/l 2.2-9.2 8.60 19.30 29.02     2.50 2.30 4.58 15.77 8.18 0.6 2.9 
Total Manganese ug/l   73.4 112.5 335.1 82.5   82.6 295.8     121.3 0.0   
Total Mercury ug/l 0.16           0.5 0.5 0.5 0.4 0.5 1.0 3.1 
Total Nickel ug/l 40.7-105.5 13.60 7.30 13.49 5.70 4.56 4.30 8.61 11.88 12.89 6.77 0.0 0.1 
Total Selenium ug/l 60   2.40   4.81   2.50 2.50 2.38 3.62 2.44 0.0 0.0 
Total Silver ug/l 2.8 0.6         0.5 0.5 0.5 0.6 0.5 0.0 0.2 
Total Thallium ug/l 2           2.5 2.5 2.5 2.5 2.5 1.0 1.3 
Total Zinc ug/l 93-243 93.0 93.0 343.8 66.7 36.3 35.9 44.9 78.1 147.8 73.9 0.1 0.7 

Pesticides 
Diazinon ug/l 0.08         0.02 0.01 0.15 0.09 0.06 0.04 0.3 0.8 
Prometryn ug/l                 1 1 1 0.0   
1 WQO for metals are hardness dependent and were based on minimum hardness by year. 
2Mean Exceedance Ratio calculated using annual mean concentrations reported up to four significant figures.  Ratio shown may not exactly equal ratio of mean values shown in table due to rounding of presented means. 
Blue = WQO Exceedances ; Yellow = DL  above WQO; Orange = Frequency ratio > 0.5, Mean exceedance > 1.0. 
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Significant trends were only identified for total and fecal coliform (Figure 4-11 a-b).  Coliform 
densities have decreased throughout the monitoring period; however they continue to be elevated 
above the WQO.  This trend may be influenced by a single data point and a gap in the data.  
Indicator bacteria were not analyzed in samples collected during four consecutive years, 
beginning with the 1996-1997 monitoring season.  This data gap and the influence of peak 
bacteria densities in the 1995-1996 samples likely influenced the trend analyses.  Conducting the 
trend analyses with the 1995-1996 data point removed indicates that the decreasing trend in total 
and fecal coliform densities would not be significant.  None of the other constituents had 
significantly increasing or decreasing trends.  Figure 4-12 a – d shows the scatterplots for annual 
mean concentrations of total and dissolved copper and lead from 1994 to 2005.   
 
 

 

Figure 4-11.  Scatterplot and Trends for Fecal Coliform (a) and Total Coliform (b) at the 
Coyote Creek Mass Emission Site, 1995 to 2005. 
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Figure 4-12.  Scatterplots for annual mean levels of Total Copper (a), Dissolved Copper (b), 
Total Lead (c) and Dissolved Lead (d) at the Coyote Creek Mass Emission Site, 1995 to 

2005. 
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4.3.1.3 Constituents of Concern 

San Gabriel River 
The constituents of concern for the San Gabriel River are shown in Figure 4-13 and Table  4-3. 
A constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance 
ratio exceeds 1.0 (see Section 4.3.1.2 for an explanation of how frequency ratios and mean 
exceedance ratios are derived).  Therefore, COC’s as they are designated in this report serve as 
flags for water quality managers and should not be used for other purposes such as regulatory 
compliance. 
 
Constituents of concern in the San Gabriel River based on the mass emission data include 
cyanide, indicator bacteria, total aluminum, total copper and total lead (Figure 4-13).  Total and 
fecal coliform and enterococcus densities consistently exceeded WQOs at the San Gabriel mass 
emission site.  Average annual fecal coliform and enterococcus densities were greater than 1,000 
times their respective WQOs.  Total coliform densities exceeded its WQO by over 100 times.  
Total aluminum only exceeded the water quality objectives during two monitoring years, 
producing a frequency of exceedance of only 20%.  Furthermore, total aluminum values were 
relatively low, resulting in a mean exceedance ratio of only 1.3.  Two wet seasons had total 
aluminum values an order of magnitude greater than all other seasons, which influenced the 
mean exceedance ratio calculation.  These two seasons, 1997-1998 and 2004-2005, corresponded 
to two of the wettest years over the monitoring period.  Total copper had a frequency of 
exceedance of 40% and a mean exceedance ratio of 1.1.  Total lead exceeded the WQO 60% of 
the time with a mean exceedance ratio of 1.7 and its annual mean exceeded the WQO by an 
average of 230%.  Based on the 2004-2005 monitoring data, only the indicator bacteria 
concentrations indicated a “first flush” phenomena in that the highest concentrations were 
observed in the first storm event samples. 
 
Cyanide had a mean exceedance ratio of 4.1 and was identified as a COC; however, it is not 
included in Figure 4-13 as the graph focuses on indicator bacteria and metals.  The origin of 
cyanide detected in the stormwater samples can be from a number of potential anthropogenic and 
natural non-point sources.  It is assumed that potential industrial point sources are regulated 
under their own individual NPDES permit.  Stormwater runoff from metal plating and finishing 
operations can be source of cyanide.  Non-point sources of cyanide may include pesticide use.  
The largest likely source of cyanide in the WMA is air-borne deposition from motor vehicle 
emissions.  The amount of cyanide that could be released to the environment from natural 
sources is comparatively low. Potential natural sources of cyanide include incomplete 
combustion from forest fires, decomposition of plant material and fungi.  Water concentrations 
of cyanide tend to breakdown within days, but may bind to organic matter in sediments carried 
by stormwater and remain more persistent (www.eco-usa.net, www.dsf.health.state.pa, 
www.cynaidecode.org, www.npi.gov). 
 
Total mercury and total thallium have exceeded objectives since 2000-2001 (Table 4-1).  
However, it should be noted that the detection limits for these constituents are greater than the 
water quality objectives.  Therefore, these constituents were not identified as COC’s because 
actual values could not be determined. 
 
Oil and grease and total boron are highlighted in this discussion of potential pollutant issues 
based on significantly increasing trends in their concentrations over the period of record (Figure 
4-9 b, c).  Boron is a naturally occurring substance found in clay-rich marine sedimentary rocks.  
Boron is used in glass and cleaning products, agrochemicals, insecticides, and can be found in 
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sewage sludge and effluent.  It can be used as an indicator of increasing urbanization in a 
watershed.   
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Figure 4-13.  Mass Exceedance Ratio for Constituents Frequently Exceeding WQOs at the 

San Gabriel Mass Emission Site. 
 
 
Table 4-3 summarizes constituents of concern identified by the mass emission data and compares 
them to the pollutants on the 303(d) list for the San Gabriel River.  Constituents indicating 
increasing trends are also shown in Table 4-3.  The first column of Table 4-3 lists constituents of 
concern as determined from the integrated data set of annual mean values; the second column 
lists constituents that show an increasing trend (Figure 4-9) even though concentrations may be 
below water quality objectives; and the third column is presented for comparison purposes and 
provides constituents that are 303(d) listed. 
 
The 303(d) list identifies algae, high coliform densities, dissolved copper, total aluminum, total 
copper and total lead and dissolved zinc as constituents of concern for the lower segments of the 
San Gabriel River, which encompasses the estuary to Whittier Narrows Dam (Table 4-3).  Water 
quality monitoring at the San Gabriel River mass emission station supports the listing of some of 
these constituents.  Based on the monitoring results from the mass emission station cyanide, 
indicator bacteria, total aluminum, total copper and total lead have been identified as constituents 
of concern.  Cyanide has been identified as a COC; however, it is not included on the 303(d) list.  
Alternatively, dissolved copper and zinc are included on the 303(d) list, however they have not 
consistently exceeded water quality objectives at the mass emission station.  In addition, oil and 
grease and total boron have shown increasing trends throughout the monitoring period, however 
they are not included on the 303(d) list. 
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Table 4-3.  Constituents of Concern, Increasing Trends and Comparison to 303(d) List at 
San Gabriel River. 

Constituent 

Constituents of Concern 
Based on  

Mass Emission Data 
Frequency/Magnitude 

Constituents Indicating 
Increasing Trend Comparison to 303(d) List 

Cyanide X   
Oil and Grease  X  
Enterococcus X   
Fecal Coliform X  X 
Total Coliform X  X 
Algae   X 
Total Boron  X  
Total Copper X  X 
Total Lead X  X 
Total Aluminum X  X 
Dissolved Copper   X 
Dissolved Zinc   X 
 
 
Coyote Creek 
The constituents of concern for Coyote Creek are shown in Figure 4-14 and Table  4-4. A 
constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio 
exceeds 1.0 (see Section 4.3.1.2 for an explanation of how frequency ratios and mean 
exceedance ratios are derived).  Therefore, COC’s as they are designated in this report serve as 
flags for water quality managers and should not be used for other purposes such as regulatory 
compliance.      
 
The mass emission data collected at Coyote Creek suggest cyanide, indicator bacteria, total 
copper and total and dissolved lead are constituents of concern.  Average fecal coliform and 
enterococcus densities were approximately 2500 times the WQO (Figure 4-14).  Annual average 
total coliform densities were approximately 190 times the established criterion.  The mean 
exceedance ratio for total copper was 1.8.  Total and dissolved lead had mean exceedance ratios 
of 2.9 and 1.5, respectively.  Based on the 2004-2005 data, only enterococcus indicated a “first 
flush” phenomena in that the highest concentration was observed in the first storm event sample. 
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Figure 4-14.  Mean Exceedance Ratio for Constituents Frequently Exceeding WQOs at the 

Coyote Creek Mass Emission Site. 
Cyanide had a mean exceedance ratio of 19.6 and was identified as a COC; however, it is not 
included in Figure 4-14 as the graph focuses on indicator bacteria and metals.  The origin of 
cyanide detected in the stormwater samples can be from a number of potential anthropogenic and 
natural non-point sources.  It is assumed that potential industrial point sources are regulated 
under their own individual NPDES permit.  Stormwater runoff from metal plating and finishing 
operations can be source of cyanide.  Non-point sources of cyanide may include pesticide use.  
The largest likely source of cyanide in the WMA is air-borne deposition from motor vehicle 
emissions.  The amount of cyanide that could be released to the environment from natural 
sources is comparatively low.  Potential natural sources of cyanide include incomplete 
combustion from forest fires, decomposition of plant material and fungi.  Water concentrations 
of cyanide tend to breakdown within days, but may bind to organic matter in sediments carried 
by stormwater and remain more persistent (www.eco-usa.net, www.dsf.health.state.pa, 
www.cynaidecode.org, www.npi.gov). 
 
Similar to the San Gabriel River, total mercury and total thallium have exceeded objectives since 
2000-2001 (Table 4-2).  However, it should be noted that the detection limits for these 
constituents are greater than the water quality objectives.  Therefore, these constituents were not 
identified as COC’s because actual values could not be determined. 
 
Table 4-4 summarizes constituents of concern identified by the mass emission data and compares 
them to the pollutants on the 303(d) list for Coyote Creek.  The first column of Table 4-4 lists 
constituents of concern as determined from the integrated data set of annual mean values and the 
second column is presented for comparison purposes and provides constituents that are 303(d) 
listed.  No constituents indicated significant increasing trends in Coyote Creek based on the 
results from the MES.  Coyote Creek is 303(d) listed for abnormal fish histology, algae, 
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dissolved copper, dissolved lead, dissolved zinc, total selenium, high coliform counts and 
toxicity.  Table 4-5 presents the mass emission sampling results from 2000-2005 for metals 
included on the 303(d)-list for Coyote Creek.  The results presented in Table 4-5 indicate 
exceedances of the WQO only for dissolved copper in individual samples collected from Coyote 
Creek.  The frequency of exceedance is approximately 30 percent. 
 

Table 4-4.  Constituents of Concern and Comparison to 303(d) List at Coyote Creek. 
 
 

Constituent 

Constituents of Concern 
Based on  

Mass Emission Data 
Frequency/Magnitude 

Comparison to  
303 (d) List 

Cyanide X  
Enterococcus X  
Fecal Coliform X X 
Total Coliform X X 
Algae  X 
Total Copper X  
Total Lead X  
Total Selenium  X 
Dissolved Copper  X 
Dissolved Lead X X 
Dissolved Zinc  X 
Abnormal Fish Histology  X 
Toxicity  X 

 

Table 4-5.  Frequency of Exceedance of the WQO for 303(d) Listed Metals in Samples 
Collected from Coyote Creek, 2000-2005. 

 
Total No. of 

Samples Collected 
(2000-2005) 

No. of Samples 
with Non-Detect 

No. of Samples with 
Measurable 

Concentration above 
Detection Limit 

No. of Samples 
with 

Concentrations 
above WQO 

Dissolved Copper 31 5 26 10 
Dissolved Lead 31 22 9 0 
Dissolved Zinc 31 9 22 0 
Total Selenium 31 25 6 0 
 
Historical monitoring data have also indicated low frequency of exceedances of these metals.  
The annual mean dissolved copper concentration exceeded the WQO only once throughout the 
entire monitoring period.  Similarly, the annual mean level of dissolved zinc exceeded the WQO 
only once in seven years of monitoring.  The annual mean concentration of total selenium never 
exceeded the WQO throughout the monitoring period.  Alternatively, water quality monitoring at 
the Coyote Creek mass emission station supports the listing of dissolved lead.  This constituent 
has been identified as a COC based on a mean exceedance ratio of 1.5.  Alternatively, cyanide, 
total copper, and total lead have been identified as COC’s; however, they are not included on the 
303(d) list.   
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4.3.2 Water Column Toxicity Monitoring 
 
San Gabriel River 
Samples collected from the San Gabriel mass emission station were analyzed for toxicity to 
Ceriodaphnia dubia survival and reproduction and/or sea urchin fertilization each year since 
2002.  Composited wet and dry event samples from each season were tested for toxicity, with the 
exception of 2004-2005, when only storm samples were analyzed. 
 
Water column toxicity monitoring determined that stormwater collected from the San Gabriel 
River mass emission station on October 17 and 26, 2004 did not affect C. dubia survival or 
reproduction.  Conversely, stormwater from both monitoring events inhibited sea urchin 
reproduction.  Dry weather samples collected during 2004-2005 affected C. dubia reproduction 
and sea urchin fertilization.  
 
Toxicity monitoring prior to the 2004-2005 season found that San Gabriel River stormwater and 
dry weather samples did not affect C. dubia survival or reproduction or sea urchin reproduction 
during any occasion.     
 
Toxicity Identification Evaluations (TIEs) were unable to determine the stormwater pollutant 
causing the toxicity in 2001-2002 due to an insufficient volume of stormwater.  TIEs were not 
performed on samples collected prior to 2001. 
 
Coyote Creek 
Samples collected from the Coyote Creek mass emission station were analyzed for toxicity to C. 
dubia survival and reproduction and/or sea urchin fertilization each year since 2002-2003.  
Composited wet and dry event samples from each season were tested for toxicity.  
 
Water column toxicity monitoring determined that stormwater collected from the Coyote Creek 
mass emission station on October 17, 2004 did not affect Ceriodaphnia survival or reproduction, 
however stormwater samples collected on October 26, 2004 were toxic to Ceriodaphnia survival 
and reproduction.  Sea urchin reproduction was inhibited by stormwater collected from Coyote 
Creek on both dates.  Dry weather samples collected during 2004-2005 only affected sea urchin 
fertilization.   
 
Historical bioassays performed prior to the 2004-2005 season determined that stormwater 
samples collected from Coyote Creek during 2002-2003 affected the survival and reproductive 
success of C. dubia and sea urchins.    Wet and dry season samples from 2003-2004 only 
affected sea urchin fertilization.     
 
In stormwater samples from 2002-2003, TIEs identified the toxic pollutant as one or more non-
polar organic compounds, cationic metals, and metabolically-activated organophosphates.  In 
2003-2004 the toxic pollutant in stormwater was believed to be a volatile compound.  
 
Further discussion of toxicity results and inter-relationships on a cross-watershed basis is 
presented in Section 10.  Due to the limited data-set on a watershed basis, the inter-relationship 
discussion is presented on regional basis in Section 10.  Correlations between toxicity results 
with COC’s are discussed in section 10 using the results from all the watersheds.   
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4.3.3 Trash Monitoring  
 
Photos were taken at the San Gabriel River and Coyote Creek mass emission stations after four 
storms, including the first storm event of the season for each year.  Photos from the 2004-2005 
storm season are provided in Appendix D.  Figures 1-4 are from the San Gabriel River and 
Figures 4-8 are from Coyote Creek.  
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4.4 Regional Monitoring Summary 
 
4.4.1 Bioassessment Results/Discussion 
 
Information on the stream bioassessment surveys of October 2003 and October 2004 originally 
appeared in annual monitoring reports submitted to LACDPW (BonTerra 2004, Weston 2005).  
In the discussion below, ratings of the benthic macroinvertebrate communities are based on a 
CFG Southern California Index of Biotic Integrity (IBI) (Ode et al. 2005 (In Press)), a 
quantitative scoring system based on the cumulative value of seven biological metrics.  The 
scoring range is 0-70, and the scores are categorized into qualitative ratings of Very Poor (0-13), 
Poor (14-26), Fair (27-40), Good (41-55), and Very Good (56-70).  Additional individual metrics 
and aspects of species composition are discussed when notable.  Section 10 of this report 
provides more overview and detail of the results from the regional monitoring. 
 
4.4.1.1 Introduction 

Stream bioassessment monitoring was conducted at four sites in the San Gabriel River 
Watershed.  The locations of the sites are presented in Figure 4-4, and descriptions of the sites 
and the justification for the monitoring location is presented in Table 4-6.  Urban monitoring 
sites were located in three tributaries of the main channel of the San Gabriel River, including 
Coyote Creek, San Jose Creek, and Walnut Channel.  Station 4 was an upstream reference site 
located above the San Gabriel Reservoir in the North Fork of the river.  In June 2005, these four 
locations and their sampling times were changed, with the approval of the RWQCB, to become 
part of the San Gabriel River Regional Monitoring Plan.   
 

Table 4-6.  San Gabriel River Watershed stream bioassessment monitoring sites.  
October 2003 and 2004. 

Station Receiving Water 
Body Location Coordinates Justification 

2 Coyote Creek 
Lined channel 

Coyote Creek downstream 
of Willow St.  

N 33º 47.719’ 
W 118º 05.361’ 

Los Angeles County Sanitation 
District baseline site 

3 San Jose Creek 
Unlined channel 

San Jose Creek downstream 
of Workman Mill Rd.  

N 34º 02.260’ 
W 118º 01.494’ 

Los Angeles County Sanitation 
District baseline site 

4 San Gabriel River 
Unlined channel 

San Gabriel River upstream 
of the San Gabriel Dam  

N 34º 14.692’ 
W 117º 51.947’ Upstream reference site 

5 Walnut Channel    
Unlined channel 

Walnut Channel downstream 
of N. Baldwin Park Blvd.  

N 34º 03.674’ 
W 117º 59.847’ 

Assess impacts of upstream 
land uses; nursery and 
residential area 

 
 
4.4.1.2 Benthic Macroinvertebrate Community 

The benthic macroinvertebrate communities at the three urban influenced monitoring sites in the 
watershed were rated Very Poor, with total CFG’s Southern California Index of Biotic Integrity 
scores ranging from two to eight (Table 4-7).  Station 4-San Gabriel River was rated Fair, and 
was sampled to document reference conditions in the watershed. 
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Table 4-7.  Index of Biotic Integrity and Water Quality Measures of the San Gabriel River 
Watershed. 

San Gabriel River 
Watershed 

Station 2 
Coyote Creek 

(lined channel) 

Station 3 
San Jose Creek 

(unlined channel) 

Station 4            
San Gabriel River 

Reference Site 
(unlined channel) 

Station 5            
Walnut Channel      

(unlined channel) 

Survey Oct-03 Oct-04 Oct-03 Oct-04 Oct-03 Oct-04 Oct-03 Oct-04 
Index of Biotic 
Integrity/ Qualitative 
Rating 

3         
Very 
Poor 

2         
Very 
Poor 

8         
Very 
Poor 

13 
Very 
Poor 

30       
Fair 

40        
Fair 

7        
Very 
Poor 

6         
Very 
Poor 

Water Quality 
Temperature © NS 25 26.2 22.7 16.3 14 27.5 26.7 

pH NS 8.3 6.8 8.5 7.4 7.7 8.7 8.9 

Specific Conductance 
(ms/cm) NS 1.147 1.110 1.158 0.480 0.402 0.410 0.491 

Hardness            
(mg/L CaCO3) 

NS 240 NS 244 NS 196 NS 204 

 
 
Station 2-Coyote Creek was the lowest rated site in the watershed with IBI scores of three in 
2003 and two in 2004. It also had the poorest quality physical habitat.  The monitoring reach was 
located in a fully concrete-lined channel in the lower portion of the watershed.  In 2003, the site 
was dominated by Ostracods and Chironomid midges in similar numbers.  In 2004, the site was 
heavily dominated by Ostracods, which accounted for 76% of the benthic community.  The 
highly tolerant, non-native snails Physa and Tarebia were present in relatively high abundance in 
both survey years.  Taxa richness was relatively low, and there were no taxa collected that were 
highly intolerant to impairment (tolerance value of 0, 1, or 2).  Water quality measures indicated 
a moderately high specific conductance of 1.147 ms/cm in 2004, but this was not measured in 
2003. 
 
Station 3-San Jose Creek was located in an unlined (soft bottom) but channelized portion of San 
Jose Creek and had IBI scores of 8 (2003) and 13 (2004).  The substrate of the monitoring reach 
was complex and consisted of large rip rap boulders and cobble, which produced complex 
current flow.  The benthic community was dominated in both years by Oligochaetes 
(earthworms) and Chironomid midges.  Flatworms, the Baetid mayfly Fallceon quilleri, and 
leeches were also common.  There were no taxa collected that were highly intolerant to 
impairment.  Water quality measures showed varying pH between 2003 and 2004, with values of 
6.8 and 8.5, respectively. 
 
Specific conductance was moderately high with values of 1.110 ms/cm (2003) and 1.158 ms/cm 
(2004). 
 
Station 4-San Gabriel River was designated as a reference site and was located upstream of the 
San Gabriel Dam, where it receives little or no urban runoff.  The IBI scores were 30 in 2003 and 
40 in 2004.  The physical habitat of the site was good, as the substrate consisted primarily of 
boulders interspersed with layered gravel and cobble.  The site supported a good diversity of low 
tolerance insect taxa, particularly in the orders Ephemeroptera (mayflies), Trichoptera 
(caddisflies), and Coleoptera (beetles).  Taxa highly intolerant to impairment accounted for 0.8% 
and 5.5% of the community in 2003 and 2004, respectively.  Total abundance was very low in 
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the 2004 survey (7 organisms/ft2, versus 209 organisms/ft2 in 2003), likely due to scouring from 
a significant rain event that occurred approximately one week before sampling.  Water quality 
measures indicated good conditions, with specific conductance values of 0.480 ms/cm (2003) 
and 0.402 ms/cm (2004). 
 
Station 5-Walnut Channel was located in an unlined but channelized reach and had IBI scores of 
7 (2003) and 6 (2004).  The stream habitat was not optimal, but it did have some layered cobble 
substrate and good current flow.  The benthic community structure was variable from 2003 to 
2004.  In 2003, the site was dominated by Oligochaetes and in 2004 by Chironomid midges.  
Ostracods and flatworms were abundant in 2003, but were nearly absent in 2004.  No taxa highly 
intolerant to impairment were collected.  Water quality measures were moderate, and specific 
conductance was similar to the San Gabriel River reference site, with values of 0.410 in 2003 
and 0.491 in 2004. 
 
4.4.1.3 Relationship of Bioassessment to Constituents of Concern 

Data from the mass emission stations, summarized in Section 4.3, were used to identify possible 
relationships between constituents of concern and impacts to the benthic macroinvertebrate 
communities.  Additional impairments identified in the 303(d) listing were not considered here 
due to a lack of available recent data. 
 
Bioassessment Station 2-Coyote Creek was located in close proximity to the Coyote Creek mass 
emission station S13 (Figure 4-4).  The benthic community was rated Very Poor, and although 
the physical habitat in this stream reach was also poor, other concrete lined channels in the 
region supported somewhat higher quality benthic communities.  Constituents of concern 
identified based on their exceedance of water quality objectives included total copper and total 
and dissolved lead.  High concentrations of heavy metals have long been known to negatively 
impact macroinvertebrate communities (e.g., Winner et al. 1980).  Bacteria levels were 
consistently very high, and while bacteria themselves likely did not directly impact the benthic 
community, they generally indicate other water quality issues such as elevated fine organic 
matter or nutrients that could degrade the system. 
 
Bioassessment Station 3-San Jose Creek and Station 5-Walnut Channel were located in 
tributaries that were above the confluence with the San Gabriel River and mass emission station 
S14 (Figure 4-4).  Both of these sites had benthic macroinvertebrate communities rated Very 
Poor, but since this mass emission station received considerable urban runoff not associated with 
the two tributaries, data from this station are not necessarily applicable.  Station S14 did, 
however, have exceedances for aluminum, copper, lead, cyanide, and bacteria, and if the source 
of these constituents were from San Jose Creek or Walnut Channel, they could negatively impact 
the benthic communities of those streams. 
 
Bioassessment Station 4-San Gabriel River was located well upstream of any of the mass 
emission stations, and was designated as a reference site, thus no relationship between COCs and 
the benthic community can be made. 
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4.4.2 Estuary Sampling Program Results/Discussion 
 
Seven stations within the San Gabriel River Estuary, identified as 4002, 4034, 4066, 4194, 4258, 
4322 and 4520 were monitored under the supervision of SCCWRP in the summer of 2003.  The 
locations of the stations are presented in Figure 4-15.  Samples were analyzed for sediment 
chemistry, sediment toxicity and benthic macroinvertebrate diversity.  The results from these 
sampling events are discussed in the following section and presented in Table 4-8.  The complete 
list of laboratory analytical data results are presented in Appendix E, Table 1. 
 
Currently, there are no universally accepted criteria for assessing contaminated sediments.  
However, SCCWRP decided to utilize Effect Range-Low (ER-L) and Effect Range-Median (ER-
M) values to evaluate the potential for sediment to cause adverse biological effects (Long et al. 
1995).  The guidelines were intended to provide informal (non-regulatory) effects-based 
benchmarks of sediment chemistry data (Long et al. 1998).  Two effects categories have been 
identified:   
 

ER-L – Effects Range-Low:  concentrations below which adverse biological effects are 
rarely observed; and 

 
ER-M – Effects Range-Median:  concentrations above which adverse biological effects 

are more frequently, though not always observed. 
 
Sediment chemistry data from samples collected from each of the estuaries were compared to the 
ER-L and/or the ER-M data (Table 4-8). 
 
In addition, for each estuary, ER-M values were used to calculate a mean ER-M quotient (ERM-
Q).  The concentration of each constituent was divided by its ER-M to produce a quotient, or 
proportion of the ER-M equivalent to the magnitude by which the ER-M value is exceeded or not 
exceeded.  The mean ERM-Q for each embayment was then calculated by summing the ERM-Qs 
for each constituent and then dividing by the total number of ERM-Qs assessed.  ERM-Qs were 
not calculated for constituents below the detection limit and thus were not used in the generation 
of the mean ERM-Q.  The mean ERM-Q thus represents an assessment for each embayment of 
the cumulative sediment chemistry relative to the threshold values.  In this way, the cumulative 
risks of effect to the benthic community can provide a mechanism to compare embayments.  This 
method has been used and evaluated by several researchers (Hyland et al. 1999, Carr et al. 1996, 
Chapman 1996, and Long et al. 1995) throughout the country. 
 
The aggregate approach using an ERM-Q is a more reliable predictor of potential toxicity but 
should not be used to infer causality of specific contaminants.  ER-L and ER-M values were 
originally derived to be broadly applicable and they cannot account for site-specific features that 
may affect their applicability on a more local or regional level.  Local differences in 
geomorphology can result in chemicals being more or less available and therefore more or less 
toxic than an ER-L or ER-M value might indicate.  Additionally, some regions of the country are 
naturally enriched in certain metals and local organisms have become adapted. 
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Figure 4-15.  San Gabriel Estuary Sampling Stations. 
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Table 4-8.  Analytical Results for Constituents Analyzed in the San Gabriel River Estuary. 
San Gabriel River Estuary Constituent Units ER-L* ER-M* 4002 4034 4066 4194 4258 4322 4520 

Toxicity           
Mean Eohaustorius 
Survival %   96 93 96 97 92 88 89 

Infauna Community 
Indices           

Number of species #/0.1 m2   14 30 6 14 23 28 18 
Total abundance #/0.1 m2   223 286 15 37 1735 899 1160 
Shannon-Wiener 
diversity    1.39 2.49 1.41 2.30 1.58 2.04 1.29 

Evenness    0.53 0.73 0.79 0.87 0.50 0.61 0.45 
Dominance    2 7 3 6 3 4 2 
Sediment Size and 
TOC           

Gravel %   0.21 0.25 0.28 0.28 0.19 0.00 0.33 
Sand %   88.99 83.14 99.72 94.28 68.08 82.08 91.29 
Silt  %   10.11 15.52 0.00 5.35 29.19 16.66 6.85 
Clay %   0.70 1.11 0.00 0.09 2.54 1.27 1.46 
Median size microns   461.04 434.06 553.96 534.34 243.10 407.08 624.46 
Mean size microns   423.18 216.09 585.61 526.13 113.68 173.51 579.05 
TOC %   J0.195 J0.211 <0.017 J0.114 J0.226 0.399 0.273 
Metals           
Arsenic mg/kg 8.2 70 1.44 2.04 1.04 2.23 2.56 1.83 2.35 
Cadmium mg/kg 1.2 9.6 0.12 J0.08 J0.05 0.14 J0.08 J0.06 0.14 
Chromium mg/kg 81 370 15.3 17.4 7.4 10.4 11.7 13.7 5.7 
Copper mg/kg 34 270 9.1 17.0 7.5 13.5 14.5 11.3 8.0 
Lead  mg/kg 46.7 220 11.5 18.3 4.7 15.8 10.8 21.4 9.8 
Mercury mg/kg 0.15 0.71 J0.02 0.04 0.10 0.04 0.04 0.03 0.02 
Nickel mg/kg 20.9 51.6 7.4 23.8 4.1 7.5 6.9 7.5 4.7 
Silver  mg/kg 1 3.7 <0.025 0.27 0.65 0.11 0.13 J0.07 0.10 
Zinc mg/kg 150 410 37.2 47.0 22.0 43.5 39.6 36.1 48.3 
Pesticides           
Total detectable DDT µg/kg 1.58 46.l 1.5 2.8 1.0 2.2 3.7 2.0 0.0 
Total detectable 
chlordane µg/kg 0.6 6 0 0 0 0 0 0 0 

PAHs           
Total detectable PAHs µg/kg 4022 44,800 66 223 48 256 2614 114 485 
PCBs           
Total detectable PCBs µg/kg 22.7 180 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Mean ER-M quotient    0.04 0.08 0.04 0.05 0.05 0.04 0.03 
* Effects Range-Low and Effects Range-Median (Long et al. 1995) 
Chemistry results in bold = exceeds ER-L 
Chemistry results in bold = exceeds ER-M 
Toxicity in bold = identified as moderately toxic (Bight 03 draft report, SCCWRP 2004) 
Toxicity in bold = identified as highly toxic (Bight 03 draft report, SCCWRP 2004) 
Mean ERM-Q in bold = above 0.10 threshold (Long et al. 1998) 
NR = not reported 
J = Estimated value above MDL and below RL 
 
 
Sediment Chemistry.  Sediments were analyzed for four groups of constituents: metals, 
pesticides, PAHs and PCBs.  Nickel was the only metal that exceeded the ER-L at one station 
with a value of 23.8 mg/kg.  There were detections of other metals at all stations; however, they 
were all below the ER-L and ER-M values. 
 
The only pesticide with concentrations above ER-L values was total detectable DDT, which 
exceeded the ER-L at four out of six stations, with values ranging from 2.0 to 3.7 µg/kg.  Total 
detectable chlordane was not detected at any of the stations. 
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Total detectable PAHs were all below the ER-L values and total detectable PCBs were not 
detected at any of the stations monitored in the San Gabriel River Watershed. 
 
The mean ER-M quotient (ERM-Q) is a measure of the cumulative effects of the COC’s for 
which ER-Ms are available.  Sediments with mean ERM-Q values below 0.10 have a low 
probability of producing adverse biological effects (Long et al. 1998).  The probability of 
producing adverse biological effects increases with ERM-Q values from 0.11 to 1.0 and is even 
greater for quotients greater than 1.0.  ERM-Q values were all below the threshold of 0.10 for all 
seven stations monitored in the San Gabriel River Estuary.  ERM-Q values ranged from 0.03 to 
0.08. 
 
Sediment Toxicity.  The mean percent survival of the test organism, E. estuarius, exposed to 
San Gabriel Estuary sediments ranged from 88 to 97%.  These values suggest that the San 
Gabriel Estuary sediments were not toxic to the test organisms (Bight 03 draft report, SCCWRP 
2004). 
 
Benthic Community Structure.  Total abundance was greatest at station 4258 with 1735 
organisms/0.1m2 and the least at station 4066 with 15 organisms/0.1m2.  The total number of 
species was greatest at station 4034 with 30 organisms/0.1m2 and the least at station 4066 with 6 
organisms/0.1m2.  Evenness, a measure of the distribution of taxa, ranged from 1.29 to 2.49. 
Dominance, which describes the number of species comprising 70% of the total number of 
species, was highest at station 4034 with a value of 7, and lowest at stations 4002 and 4520 with 
a value of 2. 
 
Sediment Size.  Sand was the dominant sediment constituent at all stations sampled in the San 
Gabriel River Estuary.  The median grain size ranged from 243.10 microns at station 4258 to 
624.46 microns at station 4520.  Station 4322 had the highest TOC content with a value of 
0.399%. 
 
 
4.5 Conclusions 
 
In the San Gabriel River, COCs based on exceedance of WQO from mass emission data included 
cyanide, indicator bacteria, total aluminum, total copper and total lead.  Indicator bacteria, total 
copper, total lead and cyanide consistently exceeded WQOs.  Oil & grease and total boron did 
not exceed WQOs, however, they were included in the COC discussion under potential pollutant 
issues because historical data have shown a trend of increasing concentrations for these two 
constituents. 
 
Although dissolved copper and zinc are on the 303(d) list for the San Gabriel River, water 
quality data collected from the mass emission site does not confirm that these constituents are 
persistent and elevated relative to WQOs.  The annual mean concentration for dissolved copper 
exceeded WQOs once in seven years and the annual mean concentration of dissolved zinc never 
exceeded objectives in seven years of monitoring.  Monitoring results from the most recent five 
years (since the 2000-2001 monitoring season) indicate that the frequency that individual sample 
results for each constituent exceed WQOs is even lower.  Dissolved copper was measured above 
the WQO only once out of 29 samples and dissolved zinc never exceeded the WQO.  
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Additionally, neither of these 303(d)-listed metals show a significantly increasing trend over 
time. 
 
Water quality data from Coyote Creek suggest cyanide, indicator bacteria, total copper and total 
and dissolved lead are the COCs due to frequent and persistent exceedances of the WQOs.  
Similar to the findings for the San Gabriel River, three metals that appear on the 303(d) list 
(dissolved copper and zinc, and total selenium) were not frequently found at concentrations 
above applicable WQOs at the mass emission site.  For example, prior to the 2000-2001 
monitoring season, the annual mean dissolved copper and zinc concentrations exceeded the 
WQO only once in five years while total selenium never exceeded the WQO. 
 
Stream bioassessment monitoring was conducted in October 2003 and October 2004. 
Bioassessment monitoring sites were established at four locations in the San Gabriel River 
Watershed to assess biological integrity and to detect biological trends and responses to pollution 
in receiving waters throughout the region.  Three of the sites received urban runoff and one of 
the sites was an upstream reference site.  The three urban sites were located in tributaries to the 
main channel of the San Gabriel River, including Coyote Creek, San Jose Creek, and Walnut 
Channel.  Macroinvertebrate communities of the urban sites had Index of Biotic Integrity scores 
between 2 and 13, and quality ratings of Very Poor.  The upstream reference site had IBI scores 
of 30 and 40, and was rated Fair. 
 
The San Gabriel River Estuary was monitored to estimate the extent and magnitude of ecological 
change in the Southern California Bight and to determine the mass balance of pollutants that 
currently reside within the SCB.  Sediments were analyzed for chemistry, toxicity, and benthic 
macroinvertebrate diversity.  The results of the chemistry assessment indicated that one metal 
was detected above the ER-L at one station within the Estuary.  Total detectable DDT exceeded 
the ER-L value at four stations and total detectable chlordane, total detectable PAHs and total 
detectable PCBs were either not detected or below ER-L values at all stations within the estuary.  
All ERM-Q values were below the 0.10 threshold and the mean percent survival of the test 
organism was high suggesting that the sediments within San Gabriel River Estuary were not 
toxic. 
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5.0 LOS ANGELES RIVER WATERSHED MANAGEMENT AREA 
 
5.1 Watershed Description 
 
5.1.1 Watershed Land Use, Percent Impervious, and Population 
 
The Los Angeles Watershed Management Area has more than half its area developed for urban 
land uses.  Residential is the dominant urban land use followed by commercial and industrial 
(Figure 5-1).  Vacant and open space lands are concentrated in the San Gabriel Mountains to the 
north (Figure 5-2).  Approximately 324 square miles of the watershed are covered by forest or 
open space land. 
 
The impervious area of the Los Angeles River Watershed is estimated to be 32% based on 
assumptions of impervious areas in each land use type.   
 
The population density is highest in the lower portion of the watershed in the center of the City 
of Los Angeles (Figure 5-3). 
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Figure 5-1.  Relative Percent of Land Use in the Los Angeles River WMA. 
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Figure 5-2.  Land Use Distribution in 
the Los Angeles River Watershed. 
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Figure 5-3. Population Density in the 
Los Angeles River WMA.
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5.1.2 Hydrology and Monitoring Stations 
 
The Los Angeles River headwaters originate in the Santa Monica, Santa Susana, and San Gabriel 
Mountains.  Major tributaries to the river are the Pacoima Wash, Tujunga Wash (both drain 
portions of the Angeles National Forest in the San Gabriel Mountains), Burbank Western 
Channel and Verdugo Wash (both drain the Verdugo Mountains), Arroyo Seco (which drains 
areas of Pasadena and portions of the Angeles National Forest in the San Gabriel Mountains), the 
Rio Hondo, and Compton Creek.  The river is hydraulically connected to the San Gabriel River 
Watershed by the Rio Hondo through the Whittier Narrows Reservoir.  The Los Angeles River 
eventually discharges into Long Beach Harbor.   
 
The drainage area of the mass emission station S10 accounts for most of the area of the Los 
Angeles River Watershed (Figure 5-4).  The bioassessment station 8 is located approximately 
two miles upstream.  Other bioassessment stations and historical tributary monitoring stations are 
spread out uniformly in the upper watershed.   
 
Figure 5-5 displays how sampling events corresponded with wet and dry periods during the fall 
and winter of 2004-2005.  The first storm event of the season, on October 17, 2004, coincided 
with the season’s first monitoring event.  The wet weather event on December 5, 2004 was one 
of the smaller storms of the season (0.3 in).  The wettest period of the season occurred over a 16-
day stretch in late December and early January and included the January 7th wet weather event 
which had over an inch and a half of rainfall.   
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Figure 5-4.  Watershed Hydrology and 
Monitoring Stations in the Los Angeles 

River Watershed. 
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Daily Rainfall Totals and Sampling Events in the Los Angeles River Watershed
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Figure 5-5.  Daily Rainfall and Sampling Events During 2004-2005 at Los Angeles River. 

 
 
 
 
Figure 5-6 shows the distribution of rainfall across the watershed during the wet season 
monitoring events.  Rainfall amounts were typically highest in the northeastern portion of the 
watershed.   
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Figure 5-6.  Distribution of Rainfall in the 
Los Angeles River Watershed for Monitored 

Storm Events, 2004-2005. 
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5.2 Flow Monitoring 
 
Figure 5-7 shows a historical flow volume record of monitored storms at the Los Angeles River 
monitoring station.  Monitored flow (green bars) represents the amount of storm flow that is 
represented in the mass emission station composite sampling.  Total flow (blue bars) represents 
the total amount of storm flow over the entire storm event.  Note that the highly variable flow 
volume appears on a log scale.   
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Figure 5-7.  Storm Flow Volumes Monitored on the Los Angeles River. 
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5.3 Core Stormwater Monitoring Summary 
 
5.3.1 Mass Emissions 
 
At the Los Angeles River mass emission site, samples were collected during four wet weather 
events and two dry weather events in 2004-2005.  Sampling occurred during storms on October 
17 and 26, December 5, 2004 and January 7, 2005.  The dry weather samples were collected on 
November 16, 2004 and March 17, 2005.  The results from these sampling events are discussed 
in Section 5.3.1.1 and presented in Appendix C, Table 3 (values above WQOs are highlighted).  
This discussion presents the results based on groups of constituents (general chemistry, nutrients, 
bacterial indicators, metals, semi-volatiles and PCBs, and pesticides and herbicides).  Wet 
weather data for each group of constituents are reviewed and presented first, followed by a brief 
comparison of the dry weather results.  Section 5.3.1.2 presents a summary of the historical data 
collected at this station and trend analyses performed on the water quality data.  Section 5.3.1.3 
lists the constituents of concern for this drainage.   
 
5.3.1.1 2004-2005 Results 

Cyanide was the only general chemistry constituent that frequently exceeded WQOs (Appendix 
C, Table 3).  Cyanide was above the 0.004 mg/L Ocean Plan standard in all wet and dry weather 
samples.  The pH of one dry weather sample was more basic than the Basin Plan criteria allows, 
potentially a result of high photosynthesis due to attached algae.  The remaining general water 
chemistry constituents complied with WQOs.  Comparing stormwater samples, maximum 
concentrations of major ions occurred during the first storm of the season, corresponding with 
the maximum measured TDS value; however, minerals and TDS were even greater in the dry 
weather samples, likely due to the lack of rainfall for 18 days prior to sampling.  Turbidity, TSS 
and VSS also had maximum concentrations associated with the first storm of the season and 
were significantly lower in the dry weather sample.  Relatively higher turbidity and TSS values 
are expected during the wet season as storms transport sediment and other solid particles to the 
Los Angeles River and generate high channel flow that also entrain such material.   
 
All nutrients were detected in at least one storm event and the two dry weather events.  Only 
nitrate-N and nitrite-N have established WQOs.  Nitrite-N was not detected in three of the four 
stormwater samples and was detected at levels below the WQO on December 5, 2004.  Nitrite-N 
exceeded the Basin Plan criterion in one dry weather sample with a level of 1.36 mg/L.  
 
Indicator bacteria densities were above WQOs in all four stormwater samples.  Total coliform 
ranged from 500,000 to 5,000,000 MPN/100mL, fecal coliform ranged from 50,000 to 500,000 
MPN/100mL and enterococcus ranged from 220,000 to 500,000 MPN/100mL in storm samples.  
Dry weather samples had significantly lower bacterial densities and all indicators exceeded water 
quality objectives during one of the dry weather events. Enterococcus exceeded criteria on 
November 16, 2004 with a value of 500 MPN/100mL and fecal and total coliform exceeded 
objectives on March 17, 2005 with a value of 16,000 MPN/100mL.  
 
In general, peak concentrations of all metals occurred during the first two wet weather sampling 
events, corresponding to high TSS concentrations.  Similar to other watersheds throughout the 
Los Angeles Region, total aluminum, total and dissolved copper, total lead and total zinc 
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consistently exceeded WQOs.  Total aluminum, copper, lead, and zinc concentrations were 
above the WQO in all four stormwater samples.  Dissolved copper concentrations exceeded 
water quality objectives in all four stormwater samples while dissolved lead and zinc each 
exceeded WQOs during one storm event.  Total copper was the only metal that exceeded 
objectives during both dry weather events.  Several metals were not detected in any samples 
collected during wet or dry weather, including dissolved aluminum, beryllium, dissolved 
cadmium, hexavalent chromium, dissolved manganese, mercury, dissolved silver and thallium.  
Selenium was not detected in any of the wet weather samples; however detectable concentrations 
of total and dissolved selenium were detected in the dry weather sample.  Total silver was 
detected in one wet weather sample.   
 
Only two semi-volatile organic constituents were detected in any of the samples collected at the 
Los Angeles River.  Bis (2-Ethylhexl) phthalate was detected during the last dry weather event 
with a concentration of 24.30 µg/L and 4-metholphenol was detected during the first storm event 
with a concentration of 3.0 µg/L. Only one pesticide, diazinon, was detected in any of the 
samples.  Diazinon was measured at or below the Basin Plan WQO in three stormwater samples 
and one dry weather sample.  No other semi-volatile organics, PCBs, pesticides or herbicides 
were detected in any of the samples.   
 
5.3.1.2 Historical Review 

Table 5-1 presents annual means for the constituents that were monitored from 1995 to 2005 
with the appropriate water quality objectives.  Each observation was compared to the lowest 
applicable WQO from the Basin Plan, Ocean Plan, or the California Toxic Rule (CTR) and those 
above the WQO were highlighted.  Water quality objectives for metals are hardness dependent.  
Metal concentrations were determined using a mean hardness value; however, individual events 
show specific hardness for that particular event.  Therefore, results for individual events may 
show different results that may be less than water quality objectives.  Individual events for each 
year are presented in the annual reports.   
 
The yellow-highlighted cells in Table 5-1 indicate that a constituent’s detection limit is greater 
than the WQO.  For statistical analyses, one-half the detection limit is used in place of a non-
detect result.  Therefore, annual means generated from values highlighted in yellow may be 
misrepresentative of actual concentrations.  Table 5-1 suggests that total mercury and total 
thallium have consistently exceeded WQOs; however, since the detection limits are greater than 
WQOs, actual concentrations could not be determined.  In addition, the Ocean Plan was 
developed for the protection of marine resources and applies specifically to discharges to the 
ocean and not to discharges to enclosed bays, estuaries or inland waters.  The Ocean Plan criteria 
were intended for ocean water samples representative of the discharge area after initial dilution 
has been completed (SWRCB 2001).  Therefore, applying the Ocean Plan criteria to stormwater 
samples collected upstream of the Los Angeles River mouth and interpreting these results should 
be done with caution.  Concentrations for these constituents were not considered as exceedances. 
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Table 5-1.  Annual Mean Concentration for Constituents Measured at the Los Angeles River Mass Emission Site, 1995 to 2005. 
 

Constituent Units 
Lowest 
WQO1 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
General 

Alkalinity mg/l   42.9 31.8 30.2 73.1 39.2 56.3 56.4 97.8 87.6 78.4 0.0   
Bicarbonate mg/l   42.9 31.8 30.2 73.1 47.9 68.6 68.7     93.3 0.0   
BOD mg/l   37.1 44.9 23.4 43.0 9.2 7.4 18.1 60.5 44.7 29.6 0.0   
Calcium mg/l   19.6 15.5 17.0 45.5 18.0 27.5 20.3     25.2 0.0   
Carbonate mg/l             1 1     14 0.0   
Chloride mg/l 150 13.7 11.5 9.2 35.1 14.3 30.8 19.9 61.8 55.4 31.0 0.0 0.2 
COD mg/l   19.30 107.87 174.97 55.06 36.10 69.83 130.26 89.58 90.96 50.39 0.0   
Cyanide mg/l 0.004       0.01   0.03 0.01 0.03 0.04 0.26 1.0 15.2 
Dissolved Oxygen mg/l 5               8.4 8.4 7.8 0.0 0.6 
Fluoride mg/l 2.2 0.23 0.11 0.10 0.21 0.17 0.21 0.19 0.35 0.27 0.24 0.0 0.1 
Hardness mg/l   65 52 51 173 63 98 82 159 128 85 0.0   
Magnesium mg/l   3.87 3.15 3.51 14.43 4.37 9.44 7.68     5.43 0.0   
MBAS mg/l         0.04 0.07 0.11 0.18 0.09 0.12 0.18 0.0   
Oil and Grease mg/l   4.94 2.45 1.38 1.90 2.44 2.86 5.55 4.05 3.10 2.10 0.0   
pH   6.5/8.5 7.30 7.01 6.83 7.43 6.89 6.93 7.18 8.12 6.94 7.16 0.0   
Potassium mg/l   3.85 3.94 3.63 4.42 3.16 5.88 5.06     5.69 0.0   
Sodium mg/l   14.36 10.63 11.47 34.20 15.03 28.16 23.66     30.34 0.0   
Specific Conductance umhos/cm   216 173 154 429 202 330 270 627 501 300 0.0   
Sulfate mg/l 350 27.85 18.08 16.62 63.74 23.01 38.18 25.34 73.44 61.12 39.98 0.0 0.1 
Total Dissolved Solids mg/l 1500 144 121 95 278 121 198 181 406 315 199 0.0 0.1 
Total Organic Carbon mg/l   12.09 20.24 9.46 7.52 8.27 16.02 18.74 10.84 16.70 14.49 0.0   
Total Phenols mg/l             0.05 0.05 0.05 0.05 1.96 0.0   
Total Suspended Solids mg/l   498 295 550 230 333 244 362 271 365 376 0.0   
Turbidity ntu 225 105 34 190 107 139 97 113 57 25 52 0.0 0.4 
Volatile Suspended Solids mg/l   57.5 68.0 90.9 43.8 61.1 53.8 76.4 23.3 77.2 59.4 0.0   

Nutrients 
Ammonia mg/l   0.65 0.56 1.09 0.23 0.18 1.16 1.10     1.26 0.0   
Dissolved Phosphorus mg/l   0.29 0.30 0.66 0.38 0.30 0.43 0.45 0.40 0.53 0.23 0.0   
Kjeldahl-N mg/l   2.22 4.12 4.38 3.24 2.37 3.02 5.06 4.30 2.42 4.08 0.0   
NH3-N mg/l   0.54 0.47 0.91 0.19 0.14 0.96 0.90 1.33 0.60 1.03 0.0   
Nitrate mg/l   11.93 5.47 2.96 2.39 3.46 3.86 2.60 7.38 10.57 5.83 0.0   
Nitrate-N mg/l 10 2.70 1.24 0.66 0.55 0.78 0.89 0.62 1.67 2.43 1.36 0.0 0.1 
Nitrite-N mg/l 1 0.14 0.10 0.11 0.30 0.13 0.29 0.27 0.45 0.44 0.31 0.0 0.3 
Total Phosphorus mg/l   0.34 0.99 0.85 0.48 0.41 0.49 0.63 0.51 2.13 0.42 0.0   

Indicator Bacteria 
Fecal Coliform mpn/100ml 400 3,860,000 102,250 2,751,125 110,540 392,922 1,365,714 831,250 373,687 347,646 190,034 1.0 2581 
Enterococcus mpn/100ml 104 1,220,002     51,600 71,260 558,857 864,250 105,133 102,340 248,100 1.0 3872 
Fecal Streptococcus mpn/100ml   3,060,002 272,500 530,000 94,800 262,600 3,260,286 864,250 245,200 195,740 288,100 0.0   
Total Coliform mpn/100ml 10,000 5,000,002 835,000 3,061,250 260,400 1,608,889 2,057,143 1,785,000 745,417 592,046 1,600,260 1.0 175 

Metals 
Dissolved Aluminum ug/l       2858 74 339 79 50 50 50 50 0.0   
Dissolved Antimony ug/l             2.50 1.54 0.93 1.25 1.62 0.0   
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Table 5-1.  Annual Mean Concentration for Constituents Measured at the Los Angeles River Mass Emission Site, 1995 to 2005. 
 

Constituent Units 
Lowest 
WQO1 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
Dissolved Arsenic ug/l             2.50 2.04 2.39 1.79 1.92 0.0   
Dissolved Barium ug/l     7.75 59.28 49.08 26.5 30.13 31.06     27.54 0.0   
Dissolved Berylium ug/l             0.5 0.5 0.5 0.5 0.5 0.0   
Dissolved Boron ug/l       184 236 90 154 177     298 0.0   
Dissolved Cadmium ug/l 1.4-3.4     3.3     0.5 0.5 0.5 0.5 0.5 0.2 0.6 
Dissolved Chromium ug/l 38-102.5   2.38 9.85     3.26 2.04 2.89 4.59 1.26 0.0 0.1 
Dissolved Chromium +6 ug/l             5 5 5 5 5 0.0   
Dissolved Copper ug/l 5.1-14.3 10.13 4.63 69.47 8.01 5.76 8.24 12.11 7.84 7.96 7.99 0.4 2.3 
Dissolved Iron ug/l   193 155 4338 654 191 235 327 193 178 152 0.0   
Dissolved Lead ug/l 1.2-4.5 50.25 2.63 127.94   3.20 2.50 3.25 2.30 2.27 2.71 0.8 16.3 
Dissolved Manganese ug/l       231.7     50 62.6     50 0.0   
Dissolved Mercury ug/l             0.5 0.5 0.5 0.5 0.5 0.0   
Dissolved Nickel ug/l 29.7-82.8 4.63 2.13 16.65 3.03 4.48 6.30 7.93 5.91 6.34 6.10 0.0 0.2 
Dissolved Selenium ug/l             2.50 2.50 2.69 2.08 2.57 0.0   
Dissolved Silver ug/l             0.50 0.50 0.50 0.50 0.50 0.0   
Dissolved Thallium ug/l             2.50 2.50 2.50 2.50 2.50 0.0   
Dissolved Zinc ug/l 66.8-186.4 57.50 40.00 416.5 42.00   46.55 50.36 40.57 54.94 47.70 0.1 1.1 
Total Aluminum ug/l 1000   1993 11004 1483 503 575 65 97 2992 2378 0.6 2.3 
Total Antimony ug/l 6           2.50 1.58 0.97 2.40 2.17 0.0 0.3 
Total Arsenic ug/l 32   2.13 5.66 3.71   2.50 1.62 2.77 2.78 2.27 0.0 0.1 
Total Barium ug/l     58.25 184.49 84.12 38.17 40.08 33.44     76.54 0.0   
Total Beryllium ug/l 4           0.50 0.50 0.50 0.50 0.50 0.0 0.1 
Total Boron ug/l     69 271 281 128 181 203     856 0.0   
Total Cadmium ug/l 1.5-3.8     3.79 0.98   0.59 2.60 0.49 1.34 0.64 0.3 0.7 
Total Chromium ug/l 50 37.00 10.38 31.06 8.40   4.56 3.21 7.37 15.71 7.91 0.0 0.3 
Total Chromium +6 ug/l                 5.00 5.00 5.00 0.0   
Total Copper ug/l 5.3-14.9 49.0 44.1 100.3 20.3 12.5 16.4 27.1 15.2 72.1 36.8 1.0 5.5 
Total Iron ug/l   3713 2796 19142 2164 443 1039 546 357 5925 5678 0.0   
Total Lead ug/l 1.4-6.4 62.1 45.7 258.1 8.3 9.1 10.2 4.4 4.2 215.9 29.9 0.9 32.9 
Total Manganese ug/l   97.25 140.75 355.40 154.80   79.36 181.52     120.16 0.0   
Total Mercury ug/l 0.16           0.50 0.50 0.50 0.50 0.50 1.0 3.1 
Total Nickel ug/l 29.7-82.9 22.13 12.58 27.21 5.98 6.00 8.13 36.5 11.72 13.46 11.24 0.0 0.4 
Total Selenium ug/l 60 3.38 2.35       2.50 2.50 2.69 2.32 2.57 0.0 0.0 
Total Silver ug/l 2.8     0.91     0.50 0.50 0.50 0.98 0.54 0.0 0.2 
Total Thallium ug/l 2           2.50 2.50 2.50 2.50 2.50 1.0 1.3 
Total Zinc ug/l 68.3-190.6 181 203 573 126 44 66 85 57 274 127 0.5 2.0 

Pesticides 
Diazinon ug/l 0.08       0.01   0.01 0.01 0.07 0.01 0.05 0.0 0.3 
Prometryn ug/l                 1 1 1 0.0   
1 WQO for metals are hardness dependent and were based on minimum hardness by year. 
2Mean Exceedance Ratio calculated using annual mean concentrations reported up to four significant figures.  Ratio shown may not exactly equal ratio of mean values shown in table due to rounding of presented means. 
Blue = WQO Exceedances; Yellow = DL above WQO; Orange = Frequency ratio > 0.5, Mean exceedance > 1.0.  
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Table 5-1 also presents frequency and mean magnitude of exceedance ratios for each constituent.  
The frequency ratio was determined by dividing the total number of years a constituent was 
analyzed into the number of times the mean value of a constituent exceeded the WQO.  The 
mean magnitude of exceedance was determined by dividing the WQO for a constituent into the 
constituents mean value for each year, then calculating the average magnitude of exceedance.  A 
frequency ratio greater than 0.5 (50%) and a mean exceedance ratio greater than 1.0 were used as 
the criteria for determining whether a given parameter should be considered as a COC.  
 
Blue highlighted cells in Table 5-1 represent exceedances of water quality objectives; yellow 
cells represent constituents in which the detection limits were above water quality objectives and 
were not considered exceedances; orange cells represent a frequency ratio greater than 0.5 (50% 
exceedance) and a mean exceedance ratio greater than 1.0.   
 
Water quality at the mass emission site in the Los Angeles River during 2004-2005 is consistent 
with results documented since the 1995-1996 monitoring season.  Annual mean concentrations 
of cyanide, indicator bacteria, total aluminum, total copper, total and dissolved lead and total 
zinc have regularly exceeded WQOs (Table 5-1).  Annual means of cyanide have exceeded the 
WQO in 1998-1999 and every year since 2000.  Indicator bacteria has exceeded objectives 
during all monitoring years (enterococcus was not analyzed for in 1996-1997 and 1997-1998).  
Total copper exceeded objectives all ten years and total lead exceeded during nine years.  Annual 
mean concentrations of dissolved lead exceeded the WQO during seven years while total 
aluminum and total zinc exceeded objectives during five years.  Other metals, such as dissolved 
copper and zinc, and cadmium exceeded WQOs less frequently.  Dissolved copper and zinc have 
exceeded water quality objectives in 40% and 10% of the monitoring years, respectively.  The 
annual mean concentration of total cadmium exceeded WQO during two years, while the annual 
mean concentration of dissolved cadmium exceeded objectives during one year. 
 
Regression analyses were performed on the water quality data collected since 1995-1996 to 
determine if any of the constituents had a significantly increasing or decreasing trend.  Only 
concentrations of bicarbonate and by association, alkalinity, were shown to have an increasing 
trend (Figure 5-8a-b).  Alkalinity increases when levels of hydroxide, carbonate or bicarbonate 
increase.  Increasing urbanization may also result in higher alkalinities.  Sources of bicarbonate 
include natural geologic formations or the decomposition of organic matter.  All other 
constituents tended to have either consistent concentrations or random variations in 
concentrations with no discernable trends.  Figure 5-9a-d are scatterplots for some of the 
constituents that tend to exceed WQOs in Los Angeles River.  None of the constituents were 
observed to have a decreasing trend.   
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Figure 5-8.  Scatterplot and Trends for Alkalinity (a) and Bicarbonate (b) at Los Angeles 
River Mass Emission Site, 1995 to 2005. 
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Figure 5-9.  Scatterplot for Total Coliform (a), Dissolved Copper (b), Total Copper (c) and 
Dissolved Lead (d) at Los Angeles River Mass Emission Site, 1995 to 2005. 
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The constituents of concern for the Los Angeles River are shown in Figure 5-10 and Table 5-2. 
A constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance 
ratio exceeds 1.0 (see Section 5.3.1.2 for an explanation of how frequency ratios and mean 
exceedance ratios are derived).  Therefore, COC’s as they are designated in this report serve as 
flags for water quality managers and should not be used for other purposes such as regulatory 
compliance.   
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Figure 5-10.  Mean Exceedance Ratio for Constituents Frequently Exceeding WQOs at Los 
Angeles River Mass Emission Site. 
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sources is comparatively low.  Potential natural sources of cyanide include incomplete 
combustion from forest fires, decomposition of plant material and fungi.  Water concentrations 
of cyanide tend to breakdown within days, but may bind to organic matter in sediments carried 
by stormwater and remain more persistent (www.eco-usa.net, www.dsf.health.state.pa, 
www.cynaidecode.org, www.npi.gov). 
 
Total mercury and total thallium have exceeded water quality objectives consistently since 2000 
(Table 5-1).  However, it should be noted that the detection limits for these constituents are 
greater than the WQOs.  Therefore, these constituents were not identified as COCs because 
actual values could not be determined. 
 
Alkalinity and bicarbonate were shown to have increasing trends over the period of record.  
However, these constituents were not considered as COCs. The increasing concentration of each 
of these parameters is likely due to other sources which should be investigated.  The increase in 
alkalinity decreases the bioavailability of metals in stormwater. 
 
Table 5-2 summarizes the constituents of concern identified by the mass emission data and 
compares them to the pollutants on the 303(d) list for the Los Angeles River.  Constituents 
indicating increasing trends are also shown in Table 5-2.  The first column of Table 5-2 lists 
constituents of concern as determined from the integrated data set of annual mean values; the 
second column lists constituents that show an increasing trend (Figure 5-8a-b) even though 
concentrations may be below water quality objectives; and the third column is presented for 
comparison purposes and provides constituents that are 303(d) listed. 
 
The Los Angeles River is 303(d) listed for numerous constituents along several different reaches.  
These constituents include metals (total aluminum, total lead, dissolved cadmium, dissolved 
copper, dissolved lead and dissolved zinc), nutrients (ammonia and algae), coliforms, oil and 
grease, and organics (dichloroethylene, tetrachloroethylene, trichloroethylene and chlordane) 
(Table 5-2).  Qualitative parameters such as odor and scum are 303(d) listed for Los Angeles 
River as well.  Water quality monitoring at the Los Angeles River mass emission station supports 
the listing of some of these constituents.  Based on the monitoring results from the mass 
emission station all indicator bacteria, total aluminum, total lead, and dissolved copper, lead and 
zinc have been identified as constituents of concern.  Alternatively, dissolved cadmium is on the 
303(d) list, however the annual mean concentration only exceeded the WQO during the 1997-
1998 monitoring year.  Cyanide, total copper and zinc are not included on the 303(d) list; 
however, they were identified as COC’s based on annual mean exceedances. 
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Table 5-2.  Constituents of Concern, Increasing Trends and Comparison to 303(d) List in 
Los Angeles River. 

Constituent 

Constituents of Concern 
Based on 

Mass Emission Data 
Frequency/Magnitude 

Constituents Indicating  
Increasing Trend Comparison to 303(d) List 

Cyanide X   
Enterococcus X  X 
Fecal Coliform X  X 
Total Coliform X  X 
Algae   X 
Ammonia   X 
Oil and Grease   X 
Total Aluminum X  X 
Total Copper X   
Total Lead X  X 
Total Zinc X   
Dissolved Cadmium   X 
Dissolved Copper X  X 
Dissolved Lead X  X 
Dissolved Zinc X  X 
Chlordane   X 
Dichloroethylene   X 
Tetrachloroethylene   X 
Trichloroethylene   X 
Alkalinity  X  
Bicarbonate  X  
 
 
5.3.2 Water Column Toxicity Monitoring 
 
Samples collected from the Los Angeles River mass emission site were analyzed for toxicity to 
Ceriodaphnia dubia survival and reproduction and sea urchin fertilization.  Composited wet and 
dry event samples from each season were tested for toxicity with the exception of 2002-2003 
when only wet weather event samples were analyzed.   
 
Water column toxicity monitoring determined that stormwater sampled from the Los Angeles  
River mass emission station on October 17, 2004 affected the survival of C. dubia and inhibited 
sea urchin fertilization.  Cladoceran reproduction was not inhibited by exposure to the same 
stormwater.  Stormwater samples collected on October 26, 2004 had no toxic effect on C. dubia, 
but did inhibit sea urchin fertilization.  Dry weather samples collected during 2004-2005 only 
affected sea urchin fertilization.  
 
Historical bioassays prior to 2004 found that wet and dry weather samples collected during 2003-
2004 only affected sea urchin fertilization.         
 
Toxicity identification evaluations (TIEs) determined that the toxic pollutant in 2003-2004 
stormwater was believed to be a volatile compound.   
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Further discussion of toxicity results and inter-relationships on a cross-watershed basis is 
presented in Section 10.  Due to the limited data-set on a watershed basis, the inter-relationship 
discussion is presented on regional basis in Section 10.  Correlations between toxicity results 
with COC are discussed in section 10 using the results from all the watersheds.   
 
5.3.3 Tributary Monitoring 
 
Six tributaries in the Los Angeles River watershed were monitored during five storms and one 
dry weather event in 2002-2003 and four storms and two dry events in 2003-2004.  Of these 
monitoring events, all but two storm events coincided with sampling at the mass emission 
station.  Moving from downstream to upstream, these stations are identified as Rio Hondo 
Channel, Arroyo Seco Channel, Verdugo Wash, Burbank Western Channel, Aliso Creek and 
Bull Creek.  During each monitoring period, certain constituents exceeded WQOs.  In general, 
bacteria levels during the wet and dry season of each year consistently exceeded applicable 
standards at each tributary.  Metals also frequently exceeded applicable criteria at most 
tributaries.  Constituents measured during the two monitoring periods that exceeded WQOs are 
described by tributary in more detail below.   
 
5.3.3.1 Aliso Creek  

All conventional parameters were below WQOs with the exception of cyanide during one storm 
event on October 31, 2003.   
 
Total and fecal coliforms and enterococcus exceeded WQOs during all storm events and 
enterococcus exceeded criteria during all dry weather events.  Total and fecal coliforms were 
below objectives during one dry weather event on January 13, 2004.  During the wet season, 
total coliform levels ranged from 50,000 to 500,000 MPN/100mL, fecal coliforms ranged from 
11,000 to 110,000 MPN/100mL, and enterococcus ranged from 5,000 to 500,000 MPN/100mL.  
Dry season bacteria densities were generally lower.  Total coliforms ranged from 5,000 to 50,000 
MPN/100mL, fecal coliforms ranged from 200-500 MPN/100mL, and enterococcus ranged from 
1,300 to 5,000 MPN/100mL.   
 
All general constituents and nutrients were below respective water quality objectives during all 
sampling events.   
 
Two metals, including copper and zinc, exceeded WQOs during some of the sampling events.  
Total copper exceedances occurred during six out of eight storm samples and all three dry 
weather events.  Total zinc concentrations exceeded objectives during four storm events.  
Dissolved copper concentrations exceeded WQOs during six storm events and one dry weather 
event.  Dissolved zinc concentrations exceeded criteria during only one storm event.   
 
Diazinon levels exceeded the WQO during four of nine storm events.  No other pesticides were 
detected in any storm or dry weather samples.   
 
Although other tributaries also contribute, stormwater from Aliso Creek delivers some 
constituents of concern to the Los Angeles River mass emission station.  When bacteria levels 
exceeded WQO criteria at Aliso Creek, fecal and total coliforms and enterococcus levels were 
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also exceeded at the mass emission station.  Likewise, metal exceedances at Aliso Creek and the 
mass emission station coincided six times for total copper and three times for total zinc.  In 
addition, diazinon levels exceeded the standard at Aliso Creek and the mass emission station on 
February 11, 2003.   
 
5.3.3.2 Bull Creek 

Conventional parameters were below the WQOs with the exception of one pH measurement 
(8.51) during a dry season event on April 30, 2003.  The high pH value may have been the result 
of high photosynthesis by attached algae, as dissolved oxygen levels also peaked on this date.   
 
Total and fecal coliforms and enterococcus exceeded applicable criteria during all sampling 
events except one dry season event on April 30, 2003 for total and fecal coliforms and one dry 
season event on January 13, 2004 for enterococcus.  During the wet season, total coliform levels 
ranged from 24,000 to 1,700,000 MPN/100mL, fecal coliforms ranged from 5,000 to 140,000 
MPN/100mL, and enterococcus ranged from 17,000 to 400,000 MPN/100mL.  Dry season 
bacteria densities were generally lower.  Total coliforms ranged from 1,100 to 130,000 
MPN/100mL, fecal coliforms ranged from 80 to 17,000 MPN/100mL, and enterococcus 
densities ranged from 70 to 8,000 MPN/100mL.   
 
General parameters, with the exception of turbidity, were below the WQOs.  The majority of 
stormwater samples exceeded the applicable WQO. Values ranged from 24.2 NTU to 4920 NTU.  
One dry season sample on January 13, 2004 also exceeded the WQOs.  Although the sample was 
collected after a prolonged dry period, turbidities in Bull Creek on this date (666 NTUs) most 
likely still reflected the large and extended storm event that occurred earlier in January.  All 
other general constituents and nutrients were below water quality objectives during all events.   
 
Only four metals, including aluminum, copper, lead, and zinc, exceeded water quality objectives 
during some of the storm events.  Total aluminum, total and dissolved copper, total lead, and 
total zinc exceedances only occurred during the first storm of the season in 2002-2003, 
indicating metals may have accumulated on impervious surfaces during the dry period preceding 
the storm.  During 2003-2004, total copper exceeded objectives during three storm events while 
total aluminum and total zinc exceeded the WQO during two storm events.  Concentrations 
during dry season events from both monitoring periods complied with applicable criteria.   
 
Diazinon concentrations only exceeded the WQO during one storm event on February 11, 2003.  
Diazinon was detected during four other storm events and one dry weather event; however, 
levels were below water quality objectives.  No other pesticides were detected in any storm or 
dry weather samples.   
 
Tributary monitoring determined that stormwater from Bull Creek delivers some constituents of 
concern to the Los Angeles River mass emission station.  For instance, on April 30, 2003, pH 
levels in excess of the standard in Bull Creek may have contributed to the exceedance in the Los 
Angeles River.  Exceedances of fecal and total coliforms and enterococcus WQOs also regularly 
coincided at the two stations.  Bull Creek also contributed to total copper and zinc exceedances 
at the mass emission station, but the incident rate (approximately 33 percent) was lower than 
other tributaries.  A total aluminum exceedance also coincided with the only date (October 31, 
2003) that a total aluminum exceedance was recorded at the Los Angeles River.  In addition, 
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diazinon levels exceeded the standard at Bull Creek and the mass emission station on February 
11, 2003.   
 
5.3.3.3 Burbank Western System 

Conventional constituents fell below WQO standards with the exception of cyanide levels during 
three storms and one dissolved oxygen value (3.72 mg/L) during a storm on December 16, 2002.  
Low DO values were also recorded at other Los Angeles River tributaries on December 16, 
2002; however, a possible cause of these low values on this date is unknown, as other indicators 
do not provide a explanation (i.e., BOD and COD values on this date were below the average for 
the monitoring period).   
 
Total and fecal coliforms and enterococcus exceeded WQOs during all sampling events except 
one dry season event on January 13, 2004.  During the wet season, total coliform levels ranged 
from 80,000 to 500,000 MPN/100mL, fecal coliforms ranged from 800 to 130,000 MPN/100mL, 
and enterococcus ranged from 14,000 to 170,000 MPN/100mL.  Dry season bacteria values were 
generally lower.  Total coliforms ranged from 130 to 800,000 MPN/100mL, fecal coliforms 
ranged from 80 to 50,000 MPN/100mL, and enterococcus ranged from 20 to 14,000 
MPN/100mL.   
 
Nitrite-N exceeded the applicable standard during one storm event on February 25, 2003.  No 
other nutrients exceeded objectives during the two sampling years.   
 
Five metals, including aluminum, copper, lead, silver and zinc exceeded water quality objectives.  
Total copper exceeded objectives during all sampling events in 2002-2003 and 2003-2004.  
Dissolved copper exceeded criteria during all but three storm events and one dry weather event.  
Total zinc exceeded the WQO during four storm events and two dry weather events while 
dissolved zinc exceeded criteria during three storm events.  Total and dissolved lead exceeded 
WQOs during two storm events while total aluminum and silver each exceeded objectives only 
during one storm event.   
 
Diazinon exceeded the WQO during one storm event on February 11, 2003.  Concentrations 
were detected during two other storms and one dry weather event; however, levels were below 
water quality criteria.  No other pesticides were detected in any storm or dry season samples.   
 
Tributary monitoring determined that stormwater from the Burbank Western System contributed 
to exceedances of some constituents of concern at the Los Angeles River mass emission station.  
Exceedances of fecal and total coliforms and enterococcus WQOs regularly coincided at the 
tributary and mass emission stations.  Exceedances of total copper and zinc and dissolved copper 
at Burbank matched those at the mass emission station on nearly every occasion.  In addition, 
diazinon levels exceeded the standard at Burbank Western and the mass emission station on 
February 11, 2003.   
 
5.3.3.4 Verdugo Wash 

Conventional constituents were below WQOs with the exception of cyanide levels during three 
storm samples.   
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Total and fecal coliforms and enterococcus exceeded WQOs during all sampling events except 
one dry season event on January 13, 2004 for total and fecal coliform.  During the wet season, 
total coliform levels ranged from 13,000 to 900,000 MPN/100mL, fecal coliforms ranged from 
11,000 to 500,000 MPN/100mL, and enterococcus ranged from 24,000 to 1,400,000 
MPN/100mL.  Dry season bacteria values were generally lower.  Total coliforms ranged from 
500 to 240,000 MPN/100mL, fecal coliforms ranged from 80 to 500 MPN/100mL, and 
enterococcus ranged from 1,700 to 8,000 MPN/100mL.   
 
General parameters, with the exception of turbidity, met applicable criteria.  Turbidity 
concentrations above water quality criteria during four storm events during 2002-2003.  Values 
ranged from 437.5 to 1740 NTU. 
 
Five metals, including aluminum, copper, lead, nickel, and zinc, exceeded the applicable WQOs 
during some of the storm events.  Total copper concentrations exceeded criteria during all but 
one storm event.  Dissolved copper exceeded the WQO during three storm events.  Total lead 
exceeded objectives during five storm events while dissolved lead only exceeded during two 
storms.  Total aluminum exceeded the WQO during four storms and total zinc exceeded criteria 
during three storms.  Total nickel and dissolved zinc only exceeded objectives during one storm 
event. 
 
Diazinon concentrations only exceeded the WQO during one storm on November 8, 2002.  
Diazinon was detected in six other storm samples; however, concentrations were below 
objectives. No other pesticides were detected in any storm or dry season samples.   
 
Tributary monitoring determined that stormwater from Verdugo Wash delivers some constituents 
of concern to the Los Angeles River mass emission station.  Exceedances of fecal and total 
coliforms and enterococcus WQOs regularly coincided at the two stations.  Verdugo Wash 
contributed to total aluminum, copper, lead, and zinc and dissolved copper exceedances in the 
Los Angeles River.  Of these metals, copper exceedances at Verdugo Wash coincided most 
frequently with exceedances at the mass emission station.  Although rarely occurring at the mass 
emission station, total aluminum and lead exceedances coincided with the only dates these metal 
exceedances were recorded at the Los Angeles River.   
 
5.3.3.5 Arroyo Seco Channel 

Cyanide exceeded objectives during three storm events and one dry weather event.  One 
dissolved oxygen value (4.32 mg/L) during a storm on March 15, 2003 and one pH measurement 
during a dry season event on April 30, 2003 exceeded applicable criteria.  The cause of the low 
DO value is unknown (i.e., BOD and COD values on this date were also low).  The high pH 
value may have been the result of a high rate of photosynthesis by attached algae, as dissolved 
oxygen levels on this date were the highest recorded during 2002-2003.   
 
Total and fecal coliforms and enterococcus exceeded WQOs during all sampling events except 
one dry season event on April 30, 2003 for total and fecal coliform.  During the wet season, total 
coliform levels ranged from 130,000 to 800,000 MPN/100mL, fecal coliforms ranged from 
17,000 to 300,000 MPN/100mL, and enterococcus ranged from 5,000 to 300,000 MPN/100mL.  
Dry season bacteria values were generally lower.  Total coliforms ranged from 1,700 to 11,000 
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MPN/100mL, fecal coliforms ranged from 300 to 1,700 MPN/100mL, and enterococcus ranged 
from 170 to 5,000 MPN/100mL.   
 
General chemistry parameters, with the exception of turbidity, were below the applicable WQOs.  
Turbidity results from the February 2, 2004 storm event and the January 13, 2004 dry season 
event exceeded water quality objectives.  The dry season exceedance was likely due to turbidity 
lingering from the season’s wettest period that occurred earlier in January.   
 
Nitrite-N exceeded the applicable standard during a storm on November 8, 2002.  No other 
nutrients exceeded criteria during the two monitoring years.   
 
Four metals, including aluminum, copper, lead, and zinc, exceeded water quality objectives.  
Total copper exceeded objectives during all but two storm events and one dry weather event.  
Total zinc exceeded criteria during four storm events and total lead and total aluminum exceeded 
objectives during two storm events.  Dissolved copper and zinc only exceeded objectives during 
one storm event.   
 
Diazinon exceeded water quality criteria during two storm events on November 8, 2002 and 
February 25, 2003.  Concentrations were detected during five other storm events and one dry 
weather event; however, concentrations were below the WQO.  No other pesticides were 
detected during any storm or dry weather event.   
 
Tributary monitoring determined that stormwater from the Arroyo Seco Channel may have 
contributed to exceedances of some constituents of concern at the Los Angeles River mass 
emission station.  On April 30, 2003, pH levels above the standard in Arroyo Seco may have 
contributed to the exceedance in the Los Angeles River.  Exceedances of fecal and total 
coliforms and enterococcus WQOs also regularly coincided at the two stations.  Exceedances of 
total copper at Arroyo Seco coincided with those at the mass emission station on almost every 
sampling date; total lead and zinc exceedances coincided on nearly half.  A total aluminum 
exceedance also occurred on the only date (October 31, 2003) that a total aluminum exceedance 
was recorded at the Los Angeles River.   
 
5.3.3.6 Rio Hondo Channel 

Cyanide exceeded water quality objectives during four storm events and three dry weather 
events.  One pH measurement during a dry season event on April 30, 2003 exceeded the Basin 
Plan criteria and one pH measurement during a dry season event on January 13, 2004 was below 
applicable water quality criteria.  The high pH value may have been the result of a high rate of 
photosynthesis by attached algae, as dissolved oxygen measurements over the two monitoring 
periods peaked on this date.   
 
Total and fecal coliforms and enterococcus exceeded WQOs during all sampling events except 
one dry season event on April 30, 2003 and on January 13, 2004 for total coliform.  During the 
wet season, total coliform levels ranged from 130,000 to 1,300,000 MPN/100mL, fecal coliforms 
ranged from 17,000 to 500,000 MPN/100mL, and enterococcus ranged from 13,000 to 300,000 
MPN/100mL.  Dry season bacteria values were generally lower.  Total coliforms ranged from 
2,300 to 50,000 MPN/100mL, fecal coliforms ranged from 40 to 50,000 MPN/100mL, and 
enterococcus ranged from 40 to 2,400 MPN/100mL.   

RB-AR45016



Final Report August 2005
 

Weston Solutions, Inc. 5-24
 

 
General parameters, with the exception of turbidity, met WQOs.  Turbidity levels exceeded 
objectives during two storm events on November 8, 2002 and December 16, 2002. 
 
Four metals, including arsenic, copper, lead, and zinc, exceeded water quality objectives.  Total 
copper exceeded objectives during all but two storm events and two dry weather events while 
dissolved copper exceeded the WQO during one storm event and two dry weather events.  Total 
zinc exceeded the standard during four storms and a dry season event on October 28, 2003.  
Total lead exceeded objectives during two storm events.  Total arsenic and dissolved lead each 
exceeded the WQO during one storm event. 
 
Diazinon exceeded the WQO during three storm events.  Concentrations were detected during 
two other storm events, however concentrations were below objectives.  No other pesticides 
were detected during any storm or dry weather event. 
 
Tributary monitoring determined that stormwater from the Rio Hondo Channel may have 
contributed to exceedances of some constituents of concern at the Los Angeles River mass 
emission station.  On April 30, 2003, pH levels in Rio Hondo above the standard may have 
contributed to the pH exceedance in the Los Angeles River.  Exceedances of fecal and total 
coliforms and enterococcus WQOs also regularly coincided at the two stations.  Exceedances of 
total and dissolved copper at Rio Hondo coincided with the majority of exceedances at the mass 
emission station; total zinc and lead exceedances also coincided, but less frequently.  In addition, 
diazinon levels exceeded the standard at Rio Hondo and the mass emission station on February 
11, 2003.   
 
5.3.4 Trash Monitoring 
 
Trash monitoring surveys were conducted during the 2002-2003 and 2003-2004 storm seasons.  
Nine storm events were monitored during 2002-2003 and eight events were monitored during 
2003-2004.  The sampling results for anthropogenic trash for each year are summarized below.  
Photos for four storm events, including the first storm, are provided in Appendix D, Figures 9-
12.   
 
2002-2003 Sampling Results 
The first storm event of the season, November 7, 2002, produced the most trash, contributing 
42.2% of the total amount collected during the entire season.  Commercial land use was the 
largest contributor during the first storm of the season producing 40% of the total, followed by 
industrial land use which contributed 36% (Figure 5-11).  Open space/parks, high density single 
family residential and low density single family residential contributed 12%, 9%, and 3%, 
respectively.  
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Figure 5-11.  Percent totals for anthropogenic trash per land use collected in the Los 

Angeles River Watershed for the 2002-2003 first storm event. 

 
Based on the total amount of trash collected during the entire 2002-2003 storm season, the 
largest contributors were industrial and commercial land uses producing 46%, and 34%, 
respectively, (Figure 5-12).  Open space/parks and high density single family residential each 
contributed 9%, while low density single family residential produced only 2%.   
 

 

Figure 5-12.  Percent totals for anthropogenic trash per land use collected in the Los 
Angeles River Watershed for the 2002-2003 storm season. 

 
2003-2004 Sampling Results 
The first storm event of the season, October 31, 2003, produced the most trash contributing 
23.6% of the total collected during the entire season.  Commercial land use was the largest 
contributor during the first storm producing 49% of the total.  Industrial land use contributed the 
second largest amount of trash, 27% of the total (Figure 5-13).  High density single family 
residential, open space/parks and low density single family residential contributed 15%, 8% and 
1%, respectively.   
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Figure 5-13.  Relative Contribution by Land Use to Trash Collected in the Los Angeles 
River Watershed During the First Storm Event of 2003-2004. 

 
Industrial land use was the largest contributor of trash over the entire storm season, producing 
43% of the total.  Commercial land use was the second largest contributor producing 31%.  High 
density single family residential and open space/parks each contributed 10% of the total.  Low 
density single family residential produced the least trash among the five monitored land uses (6% 
of the total) (Figure 5-14).   
 

 

Figure 5-14.  Relative Contribution by Land Use to Trash Collected in the Los Angeles 
River Watershed for the Entire 2003-2004 Season. 

 
Trash Monitoring Data Analysis 
 
LACDPW is currently in the third year of the five-year trash monitoring program.  Upon 
completion of the program, a detailed analysis of the trash monitoring data will be performed.   
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5.4 Regional Monitoring Summary 
 
5.4.1 Bioassessment Results/Discussion 
 
Information on the stream bioassessment surveys of October 2003 and October 2004 originally 
appeared in annual monitoring reports submitted to LACDPW (BonTerra 2004, Weston 2005).  
In the discussion below, ratings of the benthic macroinvertebrate communities are based on a 
CFG Southern California Index of Biotic Integrity (IBI) (Ode et al. 2005 (In Press)), a 
quantitative scoring system based on the cumulative value of seven biological metrics.  The 
scoring range is 0-70, and the scores are categorized into qualitative ratings of Very Poor (0-13), 
Poor (14-26), Fair (27-40), Good (41-55), and Very Good (56-70).  Additional individual metrics 
and aspects of species composition are discussed when notable.  Section 10 of this report 
provides more overview and detail of the results from the regional monitoring.   
 
5.4.1.1 Introduction 

Stream bioassessment monitoring sites were established at eight locations in the Los Angeles 
River Watershed.  The locations of the sites are presented in Figure 5-4, and descriptions of the 
sites and the justification for the monitoring location is presented in Table 5-3.  Urban runoff 
influenced monitoring sites were located in five tributaries of the main river channel, including 
Arroyo Seco, Compton Creek, Eaton Wash, and the Zone 1 Ditch.  An additional three sites were 
located in the Los Angeles River; including one site designated a reference site.  Station 6-
Arroyo Seco and Station 10-Eaton Wash were dry during the sampling period in both years, and 
Station 9-Zone 1 Ditch was dry in 2004.  
 

Table 5-3.  Los Angeles River Watershed stream bioassessment monitoring sites.  October 
2003 and 2004. 

Station Receiving Water 
Body Location – Date Coordinates Justification 

6 Arroyo Seco 
Unlined channel 

Upstream of Arroyo Seco 
Spreading Grounds 

N 34º 11.977’ 
W 118º 10.257’ 

Assess impacts in upper to mid 
watershed from residential land 

use; not sampled due to dry 
conditions in 2003 and 2004  

7 Arroyo Seco 
Unlined channel Arroyo Seco at I-134  N 34º 08.686’ 

W 118º 09.987’ 
Assess impacts of residential land 

use 

8 Compton Creek 
Unlined channel 

Compton Creek upstream 
of the confluence with the 

Los Angeles River  

N 33º 50.784’ 
W 118º 12.528’ 

Assess impacts of urban pollution 
in Compton Creek 

9 
Zone 1 Ditch / Whittier 

Narrows Dam 
Unlined channel 

Zone 1 Ditch at Whittier 
Narrows Dam  

N 34º 1.452’ 
W 118º 4.250’ 

Los Angeles County Sanitation 
District baseline site; not sampled 

due to dry conditions in 2004 

10 Eaton Wash 
Unlined channel 

Upstream of Eaton Wash 
Canyon Reservoir at New 

York Drive 

N 34º 10.538’ 
W 118º 5.707’ 

Assess impacts of tributary to Los 
Angeles River; not sampled due to 
dry conditions in 2003 and 2004 

11 Los Angeles River 
Partially lined channel 

Los Angeles River at 
Victory Blvd  

N 34º 09.360’ 
W 118º 17.672’ 

Assess impacts  of adjacent 
equestrian area 

12 Los Angeles River 
Lined channel 

Los Angeles River near 
confluence with Arroyo 

Seco Channel  

N 34º 05.083’ 
W 118º 13.695’ Main river channel 

13 Los Angeles River 
Lined channel 

Los Angeles River 
upstream of Sepulveda 

Dam  

N 34º 10.181’ 
W 118º 28.548’ Upstream reference site 
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5.4.1.2 Benthic Macroinvertebrate Community 

The benthic macroinvertebrate communities at the monitoring sites in the Los Angeles River 
Watershed were all rated Very Poor, with the exception of Station 9-Zone 1 Ditch, which was 
rated Poor.  The total CFG’s Southern California Index of Biotic Integrity scores ranged from 1 
to 20 (Table 5-4).   
 

Table 5-4.  Index of Biotic Integrity and Water Quality Measures of the Los Angeles River 
Watershed. 

Los Angeles River 
Watershed 

Station 6            
Arroyo Seco         

(unlined channel; 
not sampled due to 

dry conditions) 

Station 7            
Arroyo Seco         

(unlined channel) 

Station 8            
Compton Creek   

(unlined channel) 

Station 9            
Zone 1 Ditch         

(unlined channel; 
not sampled in 2004 

due to dry 
conditions) 

Survey Oct-03 Oct-04 Oct-03 Oct-04 Oct-03 Oct-04 Oct-03 Oct-04 

Index of Biotic 
Integrity/ Qualitative 
Rating 

    
11        

Very 
Poor 

9         
Very 
Poor 

1        
Very 
Poor 

3         
Very 
Poor 

20        
Poor   

Water Quality 

Temperature (C)     22.2 15.3 18.9 22.6 23.3   

pH     8.1 8.2 6.7 8.1 8.8   

Specific Conductance 
(ms/cm)     0.940 0.698 0.430 0.596 1.130   

Hardness            
(mg/L CaCO3) 

    NS 244 NS 156 NS   

Dissolved Oxygen 
(mg/l)     9.13 7.89 1.19 7.43 8.65   

 

Los Angeles River 
Watershed 

Station 10           
Eaton Wash         

(unlined channel; 
not sampled due to 

dry conditions) 

Station 11           
Los Angeles River    

(partially lined 
channel) 

Station 12           
Los Angeles River 

(lined channel) 

Station 13           
Los Angeles River 

Reference Site 
(lined channel) 

Survey Oct-03 Oct-04 Oct-03 Oct-04 Oct-03 Oct-04 Oct-03 Oct-04 

Index of Biotic 
Integrity/ Qualitative 
Rating 

    
1         

Very 
Poor 

3         
Very 
Poor 

11       
Very 
Poor 

 9         
Very 
Poor 

2         
Very 
Poor 

7         
Very 
Poor 

Water Quality 
Temperature (C)     23 20 14.4 20.2 27.9 19.9 

pH     8.3 7.8 7.4 8.0 7.4 7.5 

Specific Conductance 
(ms/cm)     1.110 1.090 1.200 1.083 1.220 1.232 

Hardness            
(mg/L CaCO3) 

    NS 208 NS 232 NS 304 

Dissolved Oxygen 
(mg/l)     12.25 13.26 12.12 12.40 7.35 7.56 
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Station 7-Arroyo Seco had IBI scores of 11 (2003) and 9 (2004).  The physical habitat of the site 
was substantially altered and had marginal quality riffles.  The sampling area consisted of a 
short, gravelly riffle bordered by a large pool upstream, and a concrete spillway downstream.  
The benthic community was dominated by the Baetid mayflies Fallceon quilleri in 2003, and 
Baetis in 2004.  Soldier flies (Caloparyphus/Euparyphus complex) were also highly abundant.  
Six different predatory Odonate taxa (dragonflies and damselflies) were collected in the two 
surveys, which was a greater diversity of this Order than any other site in the program.  There 
were no taxa that were highly intolerant to impairment (tolerance value of 0, 1, or 2) collected.  
Water quality measures were moderate, with pH above 8.0 and specific conductance below 1.0.   
 
Station 8-Compton Creek had IBI scores of 1 (2003) and 3 (2004).  The physical habitat of the 
sampling area was very poor in 2003, with very slow current and a sediment substrate, but in 
2004 samples were taken further upstream in a riffle that had good current flow with a stable 
cobble substrate.  This did not have a substantial effect on the macroinvertebrates collected, and 
the community was heavily dominated in both years by Chironomid midges and Oligochaetes.  
The black fly Simulium was collected in relatively high abundance in 2004 only, and this was 
likely due to the difference in substrate and current characters, as Simulium typically colonizes 
hard substrates with fast current. There were no taxa that were highly intolerant to impairment 
collected.  Water quality measures were mostly moderate, although in 2003 the pH was 6.7 and 
the dissolved oxygen was very low at 1.19 mg/l.  Specific conductance was low with values of 
0.430 (2003) and 0.596 (2004).   
 
Station 9-Zone 1 Ditch had an IBI score of 20.  The substrate was man-made and consisted of 
layered granite cobble, which is generally conducive to macroinvertebrate colonization.  The 
source waters for the site (during the dry season) are from the Whittier Narrows Water 
Reclamation Plant operated by the County Sanitation Districts of Los Angeles County.  These 
plants provide tertiary plus nitrification/denitrification treatment followed by inert media 
filtration and disinfection (MEC 2004).  The benthic community was dominated by Chironomid 
midges, while Baetid mayflies (Fallceon quilleri and Baetis) and the caddisfly Hydroptila were 
also highly abundant.  Taxa richness was moderately high for an urban site, with a relatively low 
percent of taxa highly tolerant to impairment (tolerance value 8, 9, or 10).  There were no taxa 
that were highly intolerant to impairment collected.  Water quality measures showed a 
moderately high specific conductance with a value of 1.13 ms/cm.   
 
Station 11-Los Angeles River had IBI scores of 1 (2003) and 3 (2004).  The river channel was 
partially lined with concrete in the sampling area, and some of the habitat was very poor while 
other areas had good cobble/boulder substrate.  The benthic community was dominated by the 
amphipod Hyalella and Chironomid midges in similar numbers in 2003, and was heavily 
dominated by Hyalella in 2004.  There were no EPT taxa (mayflies/stoneflies/caddisflies) 
collected in 2003, but three EPT taxa were collected in 2004.  The site had a high percent of taxa 
that are highly tolerant to impairment (84%) and there were no taxa collected that were highly 
intolerant to impairment.  Water quality measures showed moderately high specific conductance 
with values of 1.110 ms/cm (2003) and 1.090 ms/cm (2004).   
 
Station 12-Los Angeles River had IBI scores of 11 (2003) and 9 (2004).  The river channel was 
fully lined with concrete in the entire sampling area in 2003, but in 2004 the third sample 
transect was located just upstream in a soft bottom area with good cobble substrate.  The benthic 
community was heavily dominated by the amphipod Hyalella and Chironomid midges in similar 
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numbers in both survey years.  The Baetid mayflies Baetis and Fallceon quilleri, as well as 
flatworms were collected in moderate numbers.  Taxa richness was the lowest of the Los 
Angeles River Watershed sites, and there were no taxa collected that were highly intolerant to 
impairment.  Water quality measures (except temperature) were similar to Station 11, and 
showed moderately high specific conductance, with values of 1.200 ms/cm (2003) and 1.083 
ms/cm (2004).   
 
Station 13-Los Angeles River, a designated reference site, had IBI scores of 2 (2003) and 7 
(2004).  The river channel was lined with a concrete/rip rap mix with some loose cobble in the 
sampling area.  The benthic community was heavily dominated by Chironomid midges in 2003, 
and there was an even mix of Chironomids and Hyalella in 2004.  Oligochaetes and Ostracods 
were abundant in 2003, and the Baetid mayflies Baetis and Fallceon quilleri were abundant in 
2004.  Taxa richness was relatively low, and there were no taxa collected that were highly 
intolerant to impairment.  Water quality measures were similar to Stations 11 and 12, and 
showed moderately high specific conductance with values of 1.220 ms/cm (2003) and 1.232 
ms/cm (2004).   
 
5.4.1.3 Relationship of Bioassessment to Constituents of Concern 

Data from the mass emissions stations, summarized in Section 5.3, were used to identify possible 
relationships between constituents of concern and impacts to the benthic macroinvertebrate 
communities.  Additional impairments identified in the 303(d) listing were not considered here 
due to a lack of available recent data.  All of the mass emissions monitoring stations in the Los 
Angeles River Watershed recorded very high levels of bacteria (total and fecal coliform, and 
enterococcus) and while bacteria themselves likely did not directly impact the benthic 
community, they generally indicate other water quality issues such as elevated fine organic 
matter or nutrients that could degrade the system.   
 
Bioassessment Station 7-Arroyo Seco was located upstream of the Arroyo Seco tributary mass 
emissions station TS05 (Figure 5-4).  Since the bioassessment site was located upstream of TS05 
as well as a majority of the city of Pasadena, the TS05 data likely represent significant amounts 
of runoff from the watershed that did not affect the Arroyo Seco bioassessment site.  The benthic 
community in Arroyo Seco was rated Very Poor, and the physical habitat of the sampling area 
was also poor.  Several constituents at the TS05 station exceeded water quality objectives.  
Metals that exceeded WQOs included total aluminum, copper, lead, and zinc and dissolved 
copper and zinc (Appendix F, Table 2).  High concentrations of heavy metals have long been 
known to negatively impact macroinvertebrate communities (e.g., Winner et al. 1980).  Cyanide 
and diazinon also exceeded WQOs.   
 
Bioassessment Station 8-Compton Creek was located upstream of the Los Angeles River mass 
emissions station S10 (Figure 5-4).  Since the bioassessment site was located upstream of S10 in 
a tributary to the main channel of the Los Angeles River, mass emissions data likely represent 
large areas of the watershed that did not affect the Compton Creek bioassessment site.  The 
benthic community in Compton Creek was rated Very Poor, and the physical habitat of the 
sampling area was poor in 2003 and fair in 2004.  Several constituents in the Los Angeles River 
exceeded water quality objectives.  Metals that exceeded WQOs included total aluminum and 
total and dissolved copper, lead, and zinc.  Cyanide, total dissolved solids, and oil and grease 
frequently exceeded water quality objectives.   
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Bioassessment Station 11-Los Angeles River was located downstream of the Burbank Western 
System tributary mass emissions station TS03 (Figure 5-4).  Since the bioassessment site was 
located in the main channel of the Los Angeles River, and the data of TS03 were from an 
upstream tributary, the benthic community was also exposed to constituents from areas of the 
watershed that may not be attributed to the TS03 station.  The benthic community at Station 11 
was rated Very Poor, and the physical habitat of the sampling area was concrete lined.  Several 
constituents at TS03 exceeded water quality objectives.  Metals that exceeded WQOs included 
total aluminum, copper, lead, silver, and zinc, and dissolved copper, lead, and zinc (Appendix F, 
Table 2).  Cyanide exceeded water quality objectives frequently and during the same sampling 
events when cyanide exceedances were recorded in the Los Angeles River.   
 
Bioassessment Station 13-Los Angeles River was located downstream of the Aliso Creek and 
Bull Creek tributary mass emissions stations TS01 and TS02, respectively (Figure 5-4).  Since 
the bioassessment site was located in the main channel of the Los Angeles River, and the data of 
TS01 and TS02 were from upstream tributaries, constituents measured at these stations would 
have affected the Station 13 benthic community.  However, additional unmeasured constituents 
from the Los Angeles River may also have had impacts.  The benthic community at Station 13 
was rated Very Poor, and the physical habitat of the sampling area was concrete lined.  The Aliso 
Creek tributary contributed total and dissolved copper and zinc, diazinon, and a small amount of 
cyanide to the Los Angeles River in exceedances of the WQOs (Appendix F, Table 2).  The Bull 
Creek tributary contributed high turbidity stormwater, as well as total aluminum, copper, lead, 
and zinc, and dissolved copper.  Diazinon was present in half the samples taken in Bull Creek.   
 
Bioassessment Station 12-Los Angeles River was located downstream of five of the tributary 
mass emissions stations, including the four described above plus the Verdugo Wash tributary 
station TS04 (Figure 5-4).  This station contributed additional cyanide, diazinon, and metals 
(total and dissolved copper, lead, and zinc and total aluminum and lead) to the Los Angeles 
River, with a cumulative impact that likely impaired the benthic macroinvertebrate community.   
 
5.4.2 Estuary Sampling Program Results/Discussion 
 
Five stations within the Los Angeles River Estuary, identified as 4142, 4440, 4600, 4788 and 
4856, were monitored under the supervision of SCCWRP in the summer of 2003.  The locations 
of the stations are presented in Figure 5-15.  Samples were analyzed for sediment chemistry, 
sediment toxicity and benthic macroinvertebrate diversity.  The results from these sampling 
events are discussed in the following section and presented in Table 5-5.  The complete list of 
laboratory analytical data results are presented in Appendix E, Table 2.   
 
Currently, there are no universally accepted criteria for assessing contaminated sediments.  
However, SCCWRP decided to utilize Effect Range-Low (ER-L) and Effect Range-Median (ER-
M) values to evaluate the potential for sediment to cause adverse biological effects (Long et al. 
1995).  The guidelines were intended to provide informal (non-regulatory) effects-based 
benchmarks of sediment chemistry data (Long et al. 1998).  Two effects categories have been 
identified:   
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Figure 5-15.  Los Angeles River Estuary Sampling Stations. 
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Table 5-5.  Analytical Results for Constituents Analyzed in the Los Angeles Estuary. 
Los Angeles River Estuary Constituent Units ER-L* ER-M* 4142 4440 4600 4788 4856 

Toxicity         
Mean Eohaustorius Survival %   93 65 76 95 86 
Infauna Community Indices         
Number of species #/0.1 m2   20 43 21 12 16 
Total abundance #/0.1 m2   547 5014 320 283 1387 
Shannon-Wiener diversity    0.97 1.63 1.47 1.40 1.06 
Evenness    0.33 0.43 0.48 0.56 0.38 
Dominance    1 3 2 3 2 
Sediment Size and TOC         
Gravel %   NR 0.23 0.00 0.23 0.00 
Sand %   NR 62.14 17.14 53.94 27.08 
Silt  %   NR 35.49 77.21 44.28 68.97 
Clay %   NR 2.14 5.66 1.57 3.95 
Median size microns   NR 193.74 21.15 80.98 27.33 
Mean size microns   NR 119.12 22.40 121.82 34.84 
TOC %   J0.272 2.458 0.912 1.698 0.884 
Metals mg/kg        
Arsenic mg/kg 8.2 70 0.90 5.29 6.61 1.89 2.07 
Cadmium mg/kg 1.2 9.6 0.23 0.33 1.47 0.36 0.70 
Chromium mg/kg 81 370 5.9 14.5 50.0 14.2 10.8 
Copper mg/kg 34 270 6.7 28.2 61.3 12.7 24.6 
Lead  mg/kg 46.7 220 4.5 33.0 37.2 7.6 19.4 
Mercury mg/kg 0.15 0.71 0.07 0.09 0.13 0.09 0.01 
Nickel mg/kg 20.9 51.6 4.1 10.2 24.8 9.5 9.1 
Silver  mg/kg 1 3.7 0.30 0.23 1.78 0.49 0.16 
Zinc mg/kg 150 410 65.2 98.8 211.0 55.7 101.0 
Pesticides         
Total detectable DDT µg/kg 1.58 46.l 0.0 0.0 278.0 155.6 0.0 
Total detectable chlordane µg/kg 0.6 6 0 0 51.5 30.8 0 
PAHs         
Total detectable PAHs µg/kg 4022 44,800 73 299 8356 5417 458 
PCBs         
Total detectable PCBs µg/kg 22.7 180 0.0 0.0 677.0 491.0 0.0 

Mean ER-M quotient    0.04 0.08 1.62 0.93 0.06 
* Effects Range-Low and Effects Range-Median (Long et al. 1995) 
Chemistry results in bold = exceeds ER-L 
Chemistry results in bold = exceeds ER-M 
Toxicity in bold = identified as moderately toxic (Bight 03 draft report, SCCWRP 2004) 
Toxicity in bold = identified as highly toxic (Bight 03 draft report, SCCWRP 2004) 
Mean ERM-Q in bold = above 0.10 threshold (Long et al. 1998) 
NR = not reported 
J = Estimated value above MDL and below RL 
 
 

ER-L – Effects Range-Low:  concentrations below which adverse biological effects are 
rarely observed; and 

 
ER-M – Effects Range-Median:  concentrations above which adverse biological effects 

are more frequently, though not always observed. 
 
Sediment chemistry data from samples collected from each of the estuaries were compared to the 
ER-L and or the ER-M data (Table 5-5). 
 
In addition, for each estuary ER-M values were used to calculate a mean ER-M quotient (ERM-
Q).  The concentration of each constituent was divided by its ER-M to produce a quotient, or 
proportion of the ER-M equivalent to the magnitude by which the ER-M value is exceeded or not 
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exceeded.  The mean ERM-Q for each embayment was then calculated by summing the ERM-Qs 
for each constituent and then dividing by the total number of ERM-Qs assessed.  ERM-Qs were 
not calculated for constituents below the detection limit and thus were not used in the generation 
of the mean ERM-Q.  The mean ERM-Q thus represents an assessment for each embayment of 
the cumulative sediment chemistry relative to the threshold values.  In this way, the cumulative 
risks of effect to the benthic community can provide a mechanism to compare embayments.  This 
method has been used and evaluated by several researchers (Hyland et al. 1999, Carr et al. 1996, 
Chapman 1996, and Long et al. 1995) throughout the country. 
 
The aggregate approach using an ERM-Q is a more reliable predictor of potential toxicity but 
should not be used to infer causality of specific contaminants.  ER-L and ER-M values were 
originally derived to be broadly applicable and they cannot account for site-specific features that 
may affect their applicability on a more local or regional level.  Local differences in 
geomorphology can result in chemicals being more or less available and therefore more or less 
toxic than an ER-L or ER-M value might indicate.  Additionally, some regions of the country are 
naturally enriched in certain metals and local organisms have become adapted. 
 
Sediment Chemistry.  Sediments were analyzed for four groups of constituents: metals, 
pesticides, PAHs and PCBs.  Four metals, including cadmium, copper, silver, and zinc exceeded 
the ER-L at one station, 4600, within the Los Angeles River Estuary.  Copper and zinc 
exceedances have been consistently observed at the mass emission station, suggesting a possible 
connection between COCs at the mass emission station and within the estuary.  There were 
detections of all other metals at all stations; however, concentrations were below the ER-L and 
ER-M values.   
 
The only pesticides with concentrations above ER-M values were total detectable DDT and total 
detectable chlordane.  Total detectable DDT exceeded the ER-M at two stations, 4600 and 4788, 
with values of 278 and 155.6 µg/kg, respectively.  Total detectable DDT was not detected at the 
other three stations.  Total detectable chlordane exceeded the ER-M at the same two stations, 
with values of 51.5 and 30.8 µg/kg, respectively.  Total detectable chlordane was not detected at 
the other three stations.   
 
Total detectable PAHs exceeded the ER-L at two of the five stations, 4600 and 4788, with 
concentrations of 8,356 and 5,417 µg/kg, respectively.  Total detectable PCBs exceeded the ER-
M at the same two stations with values of 677 and 491 µg/kg, respectively.   
 
Stations 4600 and 4788 had mean ERM-Q values above the 0.10 threshold, with values of 1.62 
and 0.93, respectively.  The other three stations had mean ERM-Q values below 0.10, ranging 
from 0.04 to 0.08.   
 
Two of the stations displayed similar patterns of exceedances in the Los Angeles River Estuary.  
Stations 4600 and 4788 exceeded the ER-M for total detectable DDT, total detectable chlordane, 
total detectable PAHs and total detectable PCBs.  These stations also had the highest mean 
ERM-Q values.  Station 4600 had a few additional exceedances for four metals and it had the 
second lowest mean percent survival of E. estuarius (see below).  Station 4600 was located in the 
middle of the estuary, and station 4788 was located in the upper section of the estuary.   
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Sediment Toxicity.  The mean percent survival of the test organism, E. estuarius, exposed to 
Los Angeles River Estuary sediments ranged from 65 to 95%.  Percent survival was the lowest at 
stations 4440 and 4600 with values of 65% and 76%, respectively.  These values suggest that the 
Los Angeles River Estuary sediments in these areas are highly toxic to the test organisms (Bight 
03 draft report, SCCWRP 2004).  The mean percent survival of E. estuarius at stations 4142, 
4788 and 4856 were 93%, 95% and 86%, respectively, suggesting that the sediments in these 
areas were not toxic to the test organisms.   
 
Benthic Community Structure.  Total abundance ranged from 283 to 5014 organisms/0.1m2 
and the total number of species ranged from 12 to 43 organisms/0.1m2.  Total abundance and 
total number of species were greatest at Station 4440 and lowest at station 4788.  Species 
diversity was highest at station 4440 and lowest at station 4142.  Evenness values ranged from 
0.33 at station 4142 to 0.56 at station 4788.  Dominance values ranged from 1 to 3.   
 
Sediment Size.  Sand and silt were the dominant sediment constituents at four of the stations 
(data was not reported for station 4142).  Sand dominated the sediment composition at stations 
4440 and 4788, followed by silt.  Sediments at stations 4600 and 4856 were dominated by silt, 
followed by sand.  Median grain size ranged from 21.15 to 193.74 microns.  Station 4440 had the 
largest median grain size and the highest TOC content (2.46%).   
 
 
5.5 Conclusions 
 
Water quality monitoring at the mass emission site in the Los Angeles River has identified 
several constituents that persistently exceeded WQOs during the past ten years.  These COCs 
include cyanide, indicator bacteria, copper, lead and zinc.  Other metals, such as aluminum and 
cadmium sporadically exceeded WQOs during the same time period.  Regression analyses 
showed that alkalinity and bicarbonate were the only two constituents with increasing trends 
over the period of record.   
 
Water quality results at the tributary monitoring sites are summarized in Figure 5-16.  Figure 
5-16 displays wet and dry season sampling dates that the Los Angeles River and its tributaries 
were monitored congruently and lists some constituents of concern that exceeded applicable 
standards at the mass emission station.  If tributaries exceeded the standard on a common 
sampling date, they are listed in the table as well.  The table shows that cyanide, bacteria, total 
copper, and total lead exceeded WQOs on nearly every monitoring date and that the exceedances 
occurred at most, if not all tributaries.  The Burbank Western System and the Rio Hondo 
Channel were the tributaries that were associated most frequently with the cyanide exceedances.  
The Verdugo Wash and Rio Hondo were associated with the majority of these exceedances that 
involved metals.  These results are further summarized on Figures 5-17 and 5-18 which represent 
the magnitude of exceedance of the WQO for bacteriological indicators and selected metals, 
respectively. 
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Figure 5-16.  Comparative Summary of Constituents Frequently Exceeding WQOs at Los 
Angeles River and its Tributaries. 

 

Total Coliform Total Copper
Site 11/8/02 12/16/02 2/11/03 3/15/03 10/28/03 1/13/04 10/31/03 12/25/03 1/1/04 Site 11/8/02 12/16/02 2/11/03 3/15/03 10/28/03 1/13/04 10/31/03 12/25/03 1/1/04

S10 (MSE) 1 1 1 1 1 0 1 1 1 S10 (MSE) 1 1 1 1 1 0 1 1 1

TS01 (AC) 1 1 1 1 1 0 1 1 1 TS01 (AC) 1 1 1 1 1 0 1 1 1

TS02 (BC) 1 1 1 1 1 1 1 1 1 TS02 (BC) 1 0 0 1 1 0 1 0 0

TS03 (BW) 1 1 1 1 1 0 1 1 1 TS03 (BW) 1 1 1 1 1 1 1 1 1

TS04 (VW) 1 1 1 1 1 0 1 1 1 TS04 (VW) 1 1 1 1 0 0 1 1 1

TS05 (AS) 1 1 1 1 1 0 1 1 1 TS05 (AS) 1 1 0 1 0 0 1 1 1

TS06 (RH) 1 1 1 1 1 0 1 1 1 TS06 (RH) 1 1 1 1 1 1 1 1 1

Fecal Coliform Total Lead
Site 11/8/02 12/16/02 2/11/03 3/15/03 10/28/03 1/13/04 10/31/03 12/25/03 1/1/04 Site 11/8/02 12/16/02 2/11/03 3/15/03 10/28/03 1/13/04 10/31/03 12/25/03 1/1/04

S10 (MSE) 1 1 1 1 1 0 1 1 1 S10 (MSE) 0 1 1 1 0 0 1 1 1

TS01 (AC) 1 1 1 1 0 0 1 1 1 TS01 (AC) 1 1 0 1 0 0 1 0 0

TS02 (BC) 1 1 1 1 1 1 1 1 1 TS02 (BC) 1 0 0 0 0 0 1 0 0

TS03 (BW) 1 1 1 1 1 0 1 1 1 TS03 (BW) 1 1 0 1 0 0 0 1 0

TS04 (VW) 1 1 1 1 1 0 1 1 1 TS04 (VW) 1 1 1 1 0 0 1 1 0

TS05 (AS) 1 1 1 1 1 1 1 1 1 TS05 (AS) 1 1 0 1 0 0 1 0 0

TS06 (RH) 1 1 1 1 1 1 1 1 1 TS06 (RH) 1 1 0 1 0 1 1 1 1

Enterococcus Total Zinc
Site 11/8/02 12/16/02 2/11/03 3/15/03 10/28/03 1/13/04 10/31/03 12/25/03 1/1/04 Site 11/8/02 12/16/02 2/11/03 3/15/03 10/28/03 1/13/04 10/31/03 12/25/03 1/1/04

S10 (MSE) 1 1 1 1 1 1 1 1 1 S10 (MSE) 0 0 1 0 0 0 1 1 1

TS01 (AC) 1 1 1 1 1 1 1 1 1 TS01 (AC) 1 0 0 1 0 0 1 0 0

TS02 (BC) 1 1 1 1 1 0 1 1 1 TS02 (BC) 0 0 0 0 0 0 1 0 0

TS03 (BW) 1 1 1 1 1 0 1 1 1 TS03 (BW) 1 1 0 1 0 0 0 1 0

TS04 (VW) 1 1 1 1 1 1 1 1 1 TS04 (VW) 1 1 0 0 0 0 1 0 0

TS05 (AS) 1 1 1 1 1 1 1 1 1 TS05 (AS) 1 1 0 0 0 0 1 0 0

TS06 (RH) 1 1 1 1 1 1 1 1 1 TS06 (RH) 0 1 0 1 0 0 1 0 1

Cyanide
Site 11/8/02 12/16/02 2/11/03 3/15/03 10/28/03 1/13/04 10/31/03 12/25/03 1/1/04   Mass Emission Station Exceedance

S10 (MSE) 1 0 1 0 1 1 1 1 1

TS01 (AC) 0 0 0 0 0 0 1 0 0   Tributary Station Exceedance
TS02 (BC) 0 0 0 0 0 0 1 0 0

TS03 (BW) 1 0 1 0 0 1 0 0 1

TS04 (VW) 1 0 0 0 0 0 1 0 1

TS05 (AS) 1 0 0 0 1 0 1 0 1

TS06 (RH) 1 0 1 0 1 1 0 1 1

Wet 02-03 Dry 03-04 Wet 03-04

Wet 02-03 Dry 03-04 Wet 03-04

Wet 02-03 Dry 03-04 Wet 03-04

Wet 02-03 Dry 03-04 Wet 03-04

Wet 02-03 Dry 03-04 Wet 03-04

Wet 02-03 Dry 03-04 Wet 03-04

Wet 02-03 Dry 03-04 Wet 03-04

 
 
AC=Aliso Creek; BC=Bull Creek; BW=Burbank Western System; VW=Verdugo Wash; AS=Arroyo Seco Channel; and RH=Rio 
Hondo Channel 
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Figure 5-17.  Summary of Magnitude of Exceedance of Water Quality Objectives for 

Bacteriological Indicators at the Los Angeles River Tributary Stations. 
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Figure 5-18.  Summary of Magnitude of Exceedance of Water Quality Objectives for 

Selected Metals at the Los Angeles River Tributary Stations. 
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The magnitude of exceedance (Water Quality Ratios) for bacteriological indicators for the 
tributary stations is compared to the mass emission station on Figure 5-17.  The magnitude of 
exceedance is presented at each of the tributary stations based on the ratio of the mean 
concentrations for all the sampling events to date, to the applicable water quality objective.  For 
bacteriological indicators, the magnitude of exceedance of the WQO is similar for all the 
tributaries and the mass emission station.  No one or set of tributaries appear to be a primary 
source of bacterial indicator exceedances based on concentration.  Comparisons of the loadings 
from each tributary are presented in Conclusions Section (Section 12) of this report. 
 
Figure 5-18 presents the magnitude of exceedance (Water Quality Ratios) for the selected metals 
at the tributary stations and the mass emission station.  The metals shown include dissolved 
copper, total copper, total zinc and total lead.  These metals were selected because they were 
consistently detected at concentrations above the WQO in many of the tributaries and the mass 
emission station.  The magnitude of exceedance is presented at each of the tributary stations 
based on the ratio of the mean concentrations for all the sampling events to date, to the 
applicable water quality objective.  For these metals, the magnitude of exceedance of the WQO 
is relatively lower at the furthest upstream locations of Aliso Creek and Bull Creek stations 
compared to downstream tributaries.  Exceedances of the WQO for the selected metals was 
greatest at the mass emissions station which is located well downstream of any of the tributary 
stations, and therefore receives the greatest amount of overall contributions.  The tributary 
stations that had higher magnitude of exceedances are located at relatively larger subwatersheds 
with a significant proportion of the watershed urbanized.  Comparisons of the loadings from each 
tributary are presented in Conclusions Section (Section 12) of this report. 
 
Trash monitoring during the 2002-2003 and 2003-2004 storm seasons identified the amounts of 
trash flowing into the storm drain system by contributing land use in the Los Angeles River 
Watershed.  For both seasons, the first storm event of the season produced the most amount of 
trash.  Commercial land use was largest contributor of trash, followed by industrial for the first 
storm of both storm seasons.  Based on results for each storm season, industrial land use was the 
largest contributor of trash, followed by commercial land use.  Low density single family 
produced the least amount of trash during both storm seasons.   
 
Stream bioassessment monitoring surveys were conducted in October 2003 and October 2004.  
Bioassessment monitoring sites were located at eight monitoring reaches in the Los Angeles 
River Watershed to assess biological integrity and to detect biological trends and responses to 
pollution in receiving waters throughout the region.  Three of the sites were located in the main 
channel of the Los Angeles River, and five of the sites were located in tributaries, including 
Arroyo Seco, Compton Creek, Eaton Wash, and the Zone 1 Ditch.  Two of the sites, Station 6-
Arroyo Seco and Station 10 Eaton Wash were dry in both of the survey years, and one site, 
Station 9-Zone 1 Ditch, was dry in 2004.  The benthic macroinvertebrate communities of all of 
the sites in the Los Angeles River Watershed had Index of Biotic Integrity scores between 1 and 
20, and quality ratings of Very Poor and Poor.  Station 9-Zone 1 Ditch was the highest rated site 
in the Watershed, and was the only site rated Poor.  Station 13-Los Angeles River, which was 
designated as an upstream reference site, had IBI scores of 2 and 7 and was rated Very Poor.   
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The Los Angeles River Estuary was monitored to estimate the extent and magnitude of 
ecological change in the SCB and to determine the mass balance of pollutants that currently 
reside within the SCB.  Sediments from five stations within the estuary were analyzed for 
chemistry, toxicity and benthic macroinvertebrate diversity.  The results of the chemistry 
assessment indicated that four metals were detected above ER-L values at one station.  Total 
detectable PAHs exceeded the ER-L at two stations, and total detectable DDT, total detectable 
chlordane and total detectable PCBs exceeded the ER-M at two stations within the estuary.  
These two stations had mean ERM-Q values above the 0.10 threshold.  Sediment toxicity was 
determined to be highly toxic to the test organisms at these two stations.   
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6.0 DOMINGUEZ CHANNEL WATERSHED MANAGEMENT AREA 
 
6.1 Watershed Description 
 
6.1.1 Watershed Land Use, Percent Impervious, and Population 
 
The Dominguez Channel Watershed Management Area is dominated by urban land uses such as 
residential, industrial, commercial, and transportation, which together comprise 85% of the land 
area (Figure 6-1).  The water land use category includes the Los Angeles and Long Beach 
Harbors.  The distribution of land use patterns appears to be a mixed patchwork of residential, 
commercial, and industrial (Figure 6-2).  The eastern portion of the watershed near the 
Dominquez Channel has a high concentration of industrial land uses.  Very little vacant and open 
spaces are present in the watershed.   
 
The average impervious area of the Dominguez Watershed is estimated to be 59% based on 
assumptions of impervious areas in each land use type.  This is the highest ratio of impervious 
land in the six Watershed Management Areas.   
 
The highest population density in the Dominguez Channel WMA appears to be above the mass 
emission station in the communities of Inglewood and Hawthorne (Figure 6-3). 
 

Residential
41%

Industrial
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Commercial and Public
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Transportation and 
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Figure 6-1.  Land Use Percentages in the Dominguez Channel WMA. 
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Figure 6-2.  Land Use Distribution in the 
Dominguez Channel Watershed. 
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Figure 6-3.  Population Density in the 
Dominguez Channel WMA. 
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6.1.2 Hydrology and Monitoring Stations 
 
The Dominguez Channel Watershed drains an area of approximately 133 square miles in 
southwestern Los Angeles.  The watershed is composed of two hydrologic subunits.  The two 
subunits drain primarily via an extensive network of underground storm drains.  The northern 
subunit drains into the Dominguez Channel while the southern subunit drains directly into the 
Los Angeles and Long Beach Harbor Area.  The headwaters of the Dominguez Channel consist 
of an underground storm drain system which daylights approximately 0.25 miles north of the 
Hawthorne Municipal Airport.  The Dominguez Channel drains approximately 62 percent of the 
watershed before discharging to Los Angeles Harbor.   
 
The mass emission station, S28, is located near the center of the watershed management area and 
upstream of the one bioassessment station in the watershed (Figure 6-4).   
 
Figure 6-5 displays how sampling events in 2004-2005 coincided with daily rainfall or extended 
dry periods.  The figure shows that all daily rainfall totals were below 2.5 inches. All wet 
weather monitoring events occurred during storms having less than 1.5 inches of rain.  The 
wettest period was in late December and early January.  The dry event at the mass emission 
station had an antecedent dry period of 18 days, discounting storm events with less than 0.05 
inches of rain.   
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Figure 6-4.  Watershed Hydrology and 
Monitoring Stations in the Dominguez 

Channel Watershed.
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Daily Rain Totals and Sampling Events in the Dominguez Channel Watershed
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Figure 6-5.  Daily Rainfall and Sampling Events during 2004-2005 at Dominguez Channel. 

 
 
 
The most intense rainfall occurred in the northern part of the watershed (Figure 6-6).  The mass 
emission station near the center of the watershed would capture most of the resulting flow 
generated by this rainfall.  
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Figure 6-6.  Distribution of Rainfall in 
Dominguez Channel Watershed during 
Monitored Storm Events in 2004-2005. 
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6.2 Flow Monitoring 
 
Figure 6-7 shows a historical flow volume record of monitored storms at the Dominguez 
Channel monitoring station.  Monitored flow (green bars) represents the amount of storm flow 
that is represented in the mass emission station composite sampling.  Total flow (blue bars) 
represents the total amount of storm flow over the entire storm event.  Note that the highly 
variable flow volume appears on a log scale.   
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Figure 6-7.  Monitored Storm Flow Volumes on the Dominguez Channel. 

 
 
6.3 Core Stormwater Monitoring Summary 
 
6.3.1 Mass Emissions 
 
Four wet weather events and two dry weather events were monitored at the Dominguez Channel 
mass emission station during the 2004-2005 monitoring period.  Sampling occurred during 
storms on October 17 and 26, December 5, 2004 and January 7, 2005.  The dry weather events 
were sampled on November 16, 2004 and March 9, 2005.  The results from these sampling 
events are discussed in Section 6.3.1.1 and presented in Appendix C, Table 4.  Highlighted cells 
in Table 4 represent concentrations exceeding respective water quality objectives.  This 
discussion presents the results based on groups of constituents (general chemistry, nutrients, 
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bacterial indicators, metals, semi-volatiles and PCBs, and pesticides and herbicides).  Wet 
weather data for each group of constituents are reviewed and presented first, followed by a brief 
comparison of the dry weather results.  Section 6.3.1.2 presents a summary of the historical data 
collected at this station and trend analyses performed on the water quality data.  Section 6.3.1.3 
lists the constituents of concern for this drainage.   
 
6.3.1.1 2004-2005 Results 

Three general chemistry constituents exceeded WQOs at least once during the 2004-2005 
monitoring season, including cyanide, pH and chloride (Appendix C, Table 4).  The pH value 
was below the Basin Plan criterion of 6.5 during two storm events.  Chloride exceeded the Basin 
Plan criterion during both dry weather events with values of 171 mg/L. Cyanide exceeded the 
Ocean Plan WQO during one wet weather sampling event.  Oil and grease was detected during 
one wet weather sampling event; however, concentrations were below water quality objectives.  
 
Comparing the four samples collected during storm events, many of the general chemistry 
constituents had maximum concentrations during the first storm of the season on October 17, 
2004.  These included all the major ions that comprise TDS, as well as, alkalinity, hardness, 
COD, BOD, turbidity, TSS and VSS, and MBAS.  TDS and the major ions, however, were 
measured in greater concentrations in the dry weather sample.  This is not uncommon because 
rainfall tends to dilute the levels of these ions during the wet season.   
 
Nutrients were also measured in greatest concentrations during the first storm of the season.  
This is not surprising, since nutrients are often associated with particulate matter, and TSS levels 
also peaked during the first storm.  Nutrients were detected in all wet and dry weather samples, 
however none exceeded WQOs.   
 
Indicator bacteria densities exceeded water quality objectives during all four stormwater events.  
On December 5, 2004, fecal coliform densities were equal to total coliform densities, suggesting 
a possible sewage source.  Although indicator bacteria densities in the dry weather samples were 
two orders of magnitude lower compared to wet weather samples, fecal coliform and 
enterococcus densities still exceeded WQOs.  Fecal coliforms exceeded objectives during both 
dry weather events and enterococcus exceeded criteria during one dry weather event.  Fecal 
streptococcus densities were similar to enterococcus densities during all sampling events.  
 
Four metals, including aluminum, copper, lead and zinc exceeded water quality objectives during 
at least two sampling events.  Total aluminum exceeded the WQO during two storm events and 
total copper, lead and zinc exceeded WQOs during all storm events.  Dissolved copper and zinc 
also exceeded WQOs during all storm events.  Dissolved lead exceeded objectives during one 
storm event.  Total copper was the only metal to exceed water quality criteria during both dry 
weather events. 
 
Dissolved aluminum, total and dissolved beryllium, dissolved cadmium, hexavalent chromium, 
dissolved manganese, mercury, silver, and thallium were not detected in any wet weather or dry 
weather samples collected.  Total and dissolved selenium were not detected in any stormwater 
sample, but each was detected in both dry weather samples.  Dissolved iron was only detected in 
the stormwater sample collected on January 7, 2005.   
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None of the semi-volatile organics, PCBs or herbicides were detected in any of the wet weather 
samples collected during the 2004-2005 monitoring season.  Bis (2-Ethylhexl) phthalate was 
detected during the last dry weather event with a concentration of 13.60 µg/L.  Diazinon was the 
only pesticide detected and concentrations were above water quality objectives during one storm 
event.  Diazinon was detected in two other storm events and in one dry weather sample; 
however, concentrations were below the Basin Plan criteria.   
 
6.3.1.2 Historical Review 

Table 6-1 presents annual means for the constituents that were monitored from 2001 to 2005 
with the appropriate water quality objectives.  Each observation was compared to the lowest 
applicable WQO from the Basin Plan, Ocean Plan, or the California Toxic Rule (CTR) and those 
above the WQO were highlighted.  Water quality objectives for metals are hardness dependent.  
Metal concentrations were determined using a mean hardness value; however, individual events 
show specific hardness for that particular event.  Therefore, results for individual events may 
show different results that may be less than water quality objectives.  Individual events for each 
year are presented in the annual reports.   
 
The yellow-highlighted cells in Table 6-1 indicate that a constituent’s detection limit is greater 
than the WQO.  For statistical analyses, one-half the detection limit is used in place of a non-
detect result.  Therefore, annual means generated from values highlighted in yellow may be 
misrepresentative of actual concentrations. For example, Table 6-1 suggests total mercury and 
total thallium have consistently exceeded WQOs.  However, of all the individual samples 
collected during the past 4 years, total mercury has only been detected once and thallium has 
never been detected.  In addition, the Ocean Plan applies specifically to discharges to the ocean 
and not to discharges to enclosed bays, estuaries or inland waters.  The Ocean Plan criteria were 
intended for ocean water samples representative of the discharge area after initial dilution has 
been completed (SWRCB 2001).  Therefore, applying the Ocean Plan criteria to stormwater 
samples from the Dominguez Channel is intended only to put the data into context and 
interpreting these results should be done with caution.  Concentrations for these constituents 
were not considered as exceedances. 
 
Table 6-1 also presents frequency and mean magnitude of exceedance ratios for each constituent.  
The frequency ratio was determined by dividing the total number of years a constituent was 
analyzed into the number of times the mean value of a constituent exceeded the WQO.  The 
mean magnitude of exceedance was determined by dividing the WQO for a constituent into the 
constituents mean value for each year, then calculating the average magnitude of exceedance.  A 
frequency ratio greater than 0.5 (50%) and a mean exceedance ratio greater than 1.0 were used as 
the criteria for determining whether a given parameter should be considered as a COC.  
 
Blue highlighted cells in Table 6-1 represent exceedances of water quality objectives; yellow 
cells represent constituents in which the detection limits were above water quality objectives and 
were not considered exceedances; orange cells represent a frequency ratio greater than 0.5 (50% 
exceedance) and a mean exceedance ratio greater than 1.0.   
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Table 6-1.  Annual Mean Concentration for Constituents Measured at the Dominguez 
Channel Mass Emission Site, 2001 to 2005. 

 

Constituent Units 
Lowest 
WQO1 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
General 

Alkalinity mg/l   36.9 54.7 60.9 58.5 0.0   
Bicarbonate mg/l   45.0     83.6 0.0   
BOD mg/l   16.3 17.5 8.5 12.2 0.0   
Calcium mg/l   13.1     24.7 0.0   
Carbonate mg/l   1     1 0.0   
Chloride mg/l 150 20.5 59.8 48.9 45.5 0.0 0.3 
COD mg/l   43.7 55.5 29.1 40.4 0.0   
Cyanide mg/l 0.004 0.01 0.01 0.01 0.22 1.0 15.0 
Dissolved Oxygen mg/l <5   9.08 9.83 10.54 0.0 0.5 
Fluoride mg/l 2.2 0.17 0.23 0.23 0.16 0.0 0.1 
Hardness mg/l   49.6 107.2 99.2 92.7 0.0   
Magnesium mg/l   4.08     7.56 0.0   
MBAS mg/l   0.15 0.10 0.06 0.12 0.0   
Oil and Grease mg/l   3.80 2.30 2.18 2.32 0.0   
pH   6.5/8.5 6.78 7.89 7.18 6.77 0.0   
Potassium mg/l   3.56     4.06 0.0   
Sodium mg/l   19.9     35.1 0.0   
Specific Conductance umhos/cm   201 424 356 350 0.0   
Sulfate mg/l 350 14.7 34.7 35.3 27.4 0.0 0.1 
Total Dissolved Solids mg/l 1500 138.0 272.0 223.6 200.0 0.0 0.1 
Total Organic Carbon mg/l   18.7 12.2 6.2 11.4 0.0   
Total Phenols mg/l   0.05 0.05 0.05 2 0.0   
Total Suspended Solids mg/l   70.0 269.2 67.6 109.8 0.0   
Turbidity ntu 225 44.9 23.6 9.6 19.1 0.0 0.1 
Volatile Suspended Solids mg/l   19.0 42.1 25.8 40.0 0.0   

Nutrients 
Ammonia mg/l   0.58     0.64 0.0   
Dissolved Phosphorus mg/l   0.23 0.27 0.16 0.21 0.0   
Kjeldahl-N mg/l   3.04 1.96 1.33 2.95 0.0   
NH3-N mg/l   0.48 0.88 0.27 0.52 0.0   
Nitrate mg/l   2.20 2.94 3.84 4.32 0.0   
Nitrate-N mg/l 10 0.50 0.70 0.87 0.97 0.0 0.1 
Nitrite-N mg/l 1 0.14 0.12 0.20 0.14 0.0 0.2 
Total Phosphorus mg/l   0.26 0.32 0.18 0.32 0.0   

Indicator Bacteria 
Fecal Coliform mpn/100ml 400 5,500 128,730 20,060 71,960 1.0 141.4 
Enterococcus mpn/100ml 104 20,500 75,145 182,580 294,160 1.0 1375.9 
Fecal Streptococcus mpn/100ml   23,500 125,283 238,380 294,160 0.0   
Total Coliform mpn/100ml 10,000 295,000 187,583 35,500 265,800 1.0 19.6 

Metals 
Dissolved Aluminum ug/l   50 50 50 50 0.0   
Dissolved Antimony ug/l   2.00 2.33 1.66 2.14 0.0   
Dissolved Arsenic ug/l   1.75 2.15 2.38 1.90 0.0   
Dissolved Barium ug/l   23.6     30 0.0   
Dissolved Berylium ug/l   0.5 0.5 0.5 0.5 0.0   
Dissolved Boron ug/l   121     191 0.0   
Dissolved Cadmium ug/l 1.3-2.4 0.50 0.53 0.50 0.50 0.0 0.3 
Dissolved Chromium ug/l 36.8-69.2 1.5 2.0 2.9 1.4 0.0 0.0 
Dissolved Chromium +6 ug/l   5.0 5.0 5.0 5.0 0.0   
Dissolved Copper ug/l 4.9-9.5 15.1 12.1 9.6 13.1 1.0 1.7 
Dissolved Iron ug/l   50.0 220.5 71.4 110.0 0.0   
Dissolved Lead ug/l 1.2-2.7 2.5 1.8 2.2 2.9 0.5 1.2 
Dissolved Manganese ug/l   50.0     50.0 0.0   
Dissolved Mercury ug/l   0.50 0.50 0.50 0.50 0.0   
Dissolved Nickel ug/l 28.8-55.2 3.95 5.38 2.77 4.54 0.0 0.1 
Dissolved Selenium ug/l   2.50 2.13 2.06 2.55 0.0   
Dissolved Silver ug/l   0.5 0.5 0.5 0.5 0.0   
Dissolved Thallium ug/l   2.5 2.5 2.5 2.5 0.0   
Dissolved Zinc ug/l 64.7-124.3 109.0 61.1 62.6 89.5 0.3 0.9 
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Table 6-1.  Annual Mean Concentration for Constituents Measured at the Dominguez 
Channel Mass Emission Site, 2001 to 2005. 

 

Constituent Units 
Lowest 
WQO1 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
Total Aluminum ug/l 1000 50.0 301.0 323.0 793.2 0.0 0.4 
Total Antimony ug/l 6 2.7 2.5 1.9 2.6 0.0 0.4 
Total Arsenic ug/l 32 1.75 2.55 2.39 2.04 0.0 0.1 
Total Barium ug/l   36     55.7 0.0   
Total Beryllium ug/l 4 0.5 0.5 0.5 0.5 0.0 0.1 
Total Boron ug/l   144     460 0.0   
Total Cadmium ug/l 1.4-2.6 0.5 0.6 0.5 0.5 0.0 0.2 
Total Chromium ug/l 50 2.8 8.0 6.5 4.7 0.0 0.1 
Total Chromium +6 ug/l     5.0 5.0 5.0 0.0   
Total Copper ug/l 5.1-9.9 38.1 22.6 19.9 38.8 1.0 4.1 
Total Iron ug/l   188 542 528 1196 0.0   
Total Lead ug/l 1.3-3.5 2.5 5.2 4.6 11.0 1.0 2.2 
Total Manganese ug/l   50.0     61.6 0.0   
Total Mercury ug/l 0.16 0.5 0.5 0.4 0.5 1.0 3.0 
Total Nickel ug/l 28.8-55.3 5.1 11.0 4.8 7.6 0.0 0.2 
Total Selenium ug/l 60 2.5 2.3 2.1 2.5 0.0 0.0 
Total Silver ug/l 2.8 0.5 0.5 0.5 0.5 0.0 0.2 
Total Thallium ug/l 2 2.5 2.5 2.5 2.5 1.0 1.3 
Total Zinc ug/l 66-127 109 102 94 171 0.5 1.2 

Pesticides 
Diazinon ug/l 0.08 0.28 0.08 0.03 0.06 0.5 1.4 
Prometryn ug/l     1 1 1 0.0   
1 WQO for metals are hardness dependent and were based on minimum hardness by year. 
2Mean Exceedance Ratio calculated using annual mean concentrations reported up to four significant figures.  Ratio shown may not exactly equal ratio of mean 
values shown in table due to rounding of presented means. 
Blue = WQO Exceedances; Yellow = DL above WQO; Orange = Frequency ratio > 0.5, Mean exceedance > 1.0. 

 
 
Annual mean concentrations of each constituent for 2004-2005 are similar to annual mean 
concentrations measured in previous years (Table 6-1).  The Dominquez Channel mass emission 
site was established for the 2001-2002 monitoring season, therefore the historical data record 
only contains 3 years of data previous to the 2004-2005 monitoring season.  Annual means of 
cyanide, indicator bacteria, total and dissolved copper, and total lead have exceeded WQOs 
during all four years.  Total zinc and dissolved lead have exceeded water quality objectives 
during two years.  The annual mean concentration of dissolved zinc has exceeded the water 
quality objective only during the 2001-2002 monitoring season.  The annual mean concentration 
of diazinon has been above the WQO during two monitoring years.   
 
Regression analyses were performed on the annual mean concentrations of all the stormwater 
constituents monitored since 2001-2002 to determine if any of the constituents had a 
significantly increasing or decreasing trend.  In the Dominguez Channel, only one constituent 
was found to have a significantly increasing trend in annual means.  Total lead has increased 
from 2.5 mg/L in 2001-2002 to an annual mean of 11.0 mg/L in 2004-2005 during the wet 
season (Figure 6-8). 
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Figure 6-8.  Scatterplot and Trend for Total Lead at the Dominguez Channel Mass 
Emission Site, 2001 to 2005. 

 
 
6.3.1.3 Constituents of Concern 

The constituents of concern for Dominguez Channel are shown in Figure 6-9 and Table 6-2. A 
constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio 
exceeds 1.0 (see Section 6.3.1.2 for an explanation of how frequency ratios and mean 
exceedance ratios are derived).  Therefore, COC’s as they are designated in this report serve as 
flags for water quality managers and should not be used for other purposes such as regulatory 
compliance.  
 
At the mass emission site in Dominquez Channel, the constituents of concern included cyanide, 
indicator bacteria, copper, lead, zinc and diazinon.  Enterococcus densities had the highest 
exceedance ratio (1375.9).  The mean exceedance ratios for fecal and total coliform were 141.4 
and 19.6, respectively.  Total copper and lead consistently have been measured at concentrations 
over 10 times their WQOs.  Total zinc had a mean exceedance ratio of 1.2.  Dissolved copper 
and lead had mean exceedance ratios of 1.7 and 1.2, respectively.  Based on the 2004-2005 
monitoring data, only dissolved zinc of the COCs identified indicated a “first flush” phenomena 
in that the highest concentrations were observed in the first storm event sample. 
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Figure 6-9.  Mean Exceedance Ratio for Constituents Frequently Exceeding WQOs at the 

Dominguez Channel Mass Emission Site. 
 
 
Cyanide had a mean exceedance ratio of 15.0 and was identified as a COC; however, it is not 
included in Figure 6-9 as the graph focuses on indicator bacteria, metals and diazinon.  The 
origin of cyanide detected in the stormwater samples can be from a number of potential 
anthropogenic and natural non-point sources.  It is assumed that potential industrial point sources 
are regulated under their own individual NPDES permit.  Stormwater runoff from metal plating 
and finishing operations can be source of cyanide.  Non-point sources of cyanide may include 
pesticide use.  The largest likely source of cyanide in the WMA is air-borne deposition from 
motor vehicle emissions.  The amount of cyanide that could be released to the environment from 
natural sources is comparatively low. Potential natural sources of cyanide include incomplete 
combustion from forest fires, decomposition of plant material and fungi.  Water concentrations 
of cyanide tend to breakdown within days, but may bind to organic matter in sediments carried 
by stormwater and remain more persistent (www.eco-usa.net, www.dsf.health.state.pa, 
www.cynaidecode.org, www.npi.gov). 
 
Total mercury and total thallium have exceeded water quality objectives since 2001-2002 (Table 
6-1).  However, it should be noted that the detection limits for these constituents are greater than 
the water quality objectives.  Therefore, these constituents were not identified as COC’s because 
exceedances could not be determined.  
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Table 6-2 summarizes the constituents of concern identified by the mass emission data and 
compares them to the pollutants on the 303(d) list for Dominguez Channel.  Constituents 
indicating increasing trends are also shown in Table 6-2.  The first column of Table 6-2 lists 
constituents of concern as determined from the integrated data set of annual mean values; the 
second column lists constituents that show an increasing trend (Figure 6-8) even though 
concentrations may be below water quality objectives; and the third column is presented for 
comparison purposes and provides constituents that are 303(d) listed. 
 
Dominguez Channel has been 303(d) listed for numerous nutrients, metals and organics, which 
have impaired its water quality, sediment quality and biological community.  Water quality is 
listed for high levels of ammonia, copper and elevated coliform densities.  Sediment quality is 
impaired due to chromium, zinc, DDT and PAHs.  Tissue samples have been degraded because 
of aldrin, chlordane, DDT, dieldrin, PCBs and lead.   
 

Table 6-2.  Constituents of Concern, Increasing Trends and Comparison to 303(d) List in 
Dominguez Channel. 

Constituent 

Constituents of Concern 
Based on 

Mass Emission Data 
Frequency/Magnitude 

Constituents Indicating 
Increasing Trend Comparison to 303 (d) List 

Cyanide X   
Enterococcus X   
Fecal Coliform X  X 
Total Coliform X  X 
Ammonia   X 
Total Copper X  X 
Total Lead X X X  
Total Zinc X  X 
Dissolved Copper X  X 
Dissolved Lead X  X 
Dissolved Zinc   X 
Diazinon X   
Chromium   X 
DDT   X 
PAH’s   X 
Aldrin   X 
Chlordane   X 
Dieldrin   X 
PCB’s   X 
 
The water quality samples collected at Dominguez Channel substantiate several of these listings. 
Monitoring has recorded concentrations above the WQO for cyanide, indicator bacteria, copper, 
lead, zinc and diazinon.  Metals tend to bind to suspended solids which will settle on the channel 
bottom when the storm flows recede following a storm.  Therefore, the elevated levels of these 
metals in the water column are likely contributing to the higher sediment concentrations and may 
be more available to organisms that live and feed within the sediment.  However, cyanide and 
diazinon have been identified as COCs but are not included on the 303(d) list.  Alternatively, 
ammonia, chromium, aldrin, chlordane, dieldrin, PCBs, PAHs, and DDT are included on the 
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303(d) list, however concentrations of these constituents in the Dominguez Channel have either 
not been detected or have been consistently below WQOs. 
 
6.3.2 Water Column Toxicity Monitoring 
 
Samples collected from the Dominguez Channel mass emission site were analyzed for toxicity to 
Ceriodaphnia dubia survival and reproduction and sea urchin fertilization.  Samples from each 
monitoring period since 2002-2003 were used in the bioassays.  Composited wet (or storm) and 
dry weather event samples were tested for toxicity.   
 
Water column toxicity monitoring found that stormwater sampled from the Dominguez Channel 
mass emission station on October 17 and 26, 2004 inhibited the survival of C. dubia and the 
reproductive success of sea urchins.  Reproductive success of C. dubia was not affected during 
either of these dates.  Dry weather samples collected during 2004-2005 affected C. dubia 
reproduction and sea urchin fertilization.     
 
Toxicity monitoring conducted prior to the 2004-2005 season determined that stormwater from 
the Dominguez Channel collected during 2002-2003 affected C. dubia survival and reproduction.  
Stormwater and dry weather samples collected during 2003-2004 only inhibited sea urchin 
fertilization.  
 
In 2002-2003, TIEs identified the toxic pollutant in stormwater as one or more non-polar organic 
compounds, cationic metals, and metabolically-activated organophosphates.  In 2003-2004 the 
toxic pollutant in stormwater was believed to be a volatile compound.   
 
Further discussion of toxicity results and inter-relationships on a cross-watershed basis is 
presented in Section 10.  Due to the limited data-set on a watershed basis, the inter-relationship 
discussion is presented on regional basis in Section 10.  Correlations between toxicity results 
with COC are discussed in section 10 using the results from all the watersheds.   
 
6.3.3 Trash Monitoring 
 
Photos were taken at the Dominguez Channel mass emission station after four storms, including 
the first storm event of the season for each year.  Photos from the 2004-2005 storm season are 
provided in Appendix D, Figures 13-16.  
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6.4 Regional Monitoring Summary 
 
6.4.1  Bioassessment Results/Discussion 
 
Information on the stream bioassessment surveys of October 2003 and October 2004 originally 
appeared in annual monitoring reports submitted to LACDPW (BonTerra 2004, Weston 2005).  
In the discussion below, ratings of the benthic macroinvertebrate communities is based on a CFG 
Southern California Index of Biotic Integrity (IBI) (Ode et al. 2005 (In Press)), a quantitative 
scoring system based on the cumulative value of seven biological metrics.  The scoring range is 
0-70, and the scores are categorized into qualitative ratings of Very Poor (0-13), Poor (14-26), 
Fair (27-40), Good (41-55), and Very Good (56-70).  Additional individual metrics and aspects 
of species composition are discussed when notable.  Section 10 of this report provides more 
overview and detail of the results from the regional monitoring.   
 
6.4.1.1 Introduction 

Stream bioassessment monitoring was conducted at one site in the Dominguez Channel 
Watershed.  The location of the site is presented in Figure 6-4, and a description of the site and 
the justification for the monitoring location is presented in Table 6-3.  The site was located in the 
main stem of Dominguez Channel at the Vermont Avenue over crossing, in a fully concrete-
lined channel.  Field biologists noted the presence of a thick blue-green algae film on the 
substrate with an organic odor. 
 

Table 6-3.  Dominguez Channel stream bioassessment monitoring site.   
October 2003 and 2004. 

Station Receiving Water 
Body Location Coordinates Justification 

19 Dominguez Channel 
Lined channel 

Dominguez Channel and 
Vermont Ave  

N 33º 52.257’ 
W 118º 17.418’ 

Original location relocated 
due to tidal influence 

 
 
6.4.1.2 Benthic Macroinvertebrate Community 

The benthic macroinvertebrate community at Dominguez Channel was rated Very Poor, with 
total CFG’s Southern California Index of Biotic Integrity scores of 3 (2003) and 6 (2004) (Table 
6-4).  Chironomid midges and Oligochaetes were the dominant organisms in both years.  The 
highly tolerant snail Physa was present in high numbers in 2003, but not in 2004.  The majority 
of taxa at the site consisted of Dipteran taxa (true flies), including Psychoda, which is highly 
tolerant of organic pollution (Usinger 1956).  Values for pH were above 9.0 in both surveys, 
while specific conductance was relatively low, with readings of 0.670 ms/cm and 0.683 ms/cm.   
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Table 6-4.  Index of Biotic Integrity and Water Quality Measures of the Dominguez 
Channel Watershed. 

Dominguez Channel 
Watershed 

Station 19              
Dominguez Channel       

(lined channel) 

Survey Oct-03 Oct-04 
Index of Biotic Integrity/ 
Qualitative Rating 

3          
Very Poor 

6            
Very Poor 

Water Quality 
Temperature (C) 23.8 27.5 
pH 9.2 9.0 
Specific Conductance (ms/cm) 0.670 0.683 
Hardness (mg/L CaCO3) NS 336 
Dissolved Oxygen (mg/l) 14.65 14.02 

 
 
6.4.1.3 Relationship of Bioassessment to Constituents of Concern 

Data from the mass emissions stations, summarized in Section 6.3, were used to identify possible 
relationships between COCs and impacts to the benthic macroinvertebrate communities.  
Additional impairments identified in the 303 (d) listing were not considered here due to a lack of 
available recent data.   
 
Bioassessment Station 19-Dominguez Channel was located in close proximity to the Dominguez 
Channel mass emissions station S28 (Figure 6-4).  The benthic community was rated Very Poor, 
and the physical habitat in this stream reach was also poor.  Identified COCs included total and 
dissolved metals including copper, lead and zinc (Table 6-2).  High concentrations of heavy 
metals have long been known to negatively impact macroinvertebrate communities (e.g., Winner 
et al. 1980).  Cyanide and diazinon exceeded WQOs by small margins, although diazinon 
showed a decreasing trend since 2001.  Bacteria levels were consistently very high, and while 
bacteria likely did not directly impact the benthic community, they generally indicate other water 
quality issues such as elevated fine organic matter or nutrients that could degrade the system. 
 
6.4.2 Estuary Sampling Program Results/Discussion 
 
Six stations within the Dominguez Channel Estuary, identified as 4206, 4270, 4436, 4852, 5012 
and 5108, were monitored under the supervision of SCCWRP in the summer of 2003.  The 
locations of the stations are presented in Figure 6-10.  Samples were analyzed for sediment 
chemistry, sediment toxicity and benthic macroinvertebrate diversity.  The results from these 
sampling events are discussed in the following section and presented in Table 6-5.  The complete 
list of laboratory analytical data results are presented in Appendix E, Table 3. 
 
Currently, there are no universally accepted criteria for assessing contaminated sediments.  
However, SCCWRP decided to utilize Effect Range-Low (ER-L) and Effect Range-Median (ER-
M) values to evaluate the potential for sediment to cause adverse biological effects (Long et al. 
1995).  The guidelines were intended to provide informal (non-regulatory) effects-based 
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benchmarks of sediment chemistry data (Long et al. 1998).  Two effects categories have been 
identified:   
 

ER-L – Effects Range-Low:  concentrations below which adverse biological effects are 
rarely observed; and 

ER-M – Effects Range-Median:  concentrations above which adverse biological effects 
are more frequently, though not always observed. 

 
Sediment chemistry data from samples collected from each of the estuaries were compared to the 
ER-L and or the ER-M data (Table 6-5). 
 
In addition, for each estuary ER-M values were used to calculate a mean ER-M quotient (ERM-
Q).  The concentration of each constituent was divided by its ER-M to produce a quotient, or 
proportion of the ER-M equivalent to the magnitude by which the ER-M value is exceeded or not 
exceeded.  The mean ERM-Q for each embayment was then calculated by summing the ERM-Qs 
for each constituent and then dividing by the total number of ERM-Qs assessed.  ERM-Qs were 
not calculated for constituents below the detection limit and thus were not used in the generation 
of the mean ERM-Q.  The mean ERM-Q thus represents an assessment for each embayment of 
the cumulative sediment chemistry relative to the threshold values.  In this way, the cumulative 
risks of effect to the benthic community can provide a mechanism to compare embayments.  This 
method has been used and evaluated by several researchers (Hyland et al. 1999, Carr et al. 1996, 
Chapman 1996, and Long et al. 1995) throughout the country. 
 
The aggregate approach using an ERM-Q is a more reliable predictor of potential toxicity but 
should not be used to infer causality of specific contaminants.  ER-L and ER-M values were 
originally derived to be broadly applicable and they cannot account for site-specific features that 
may affect their applicability on a more local or regional level.  Local differences in 
geomorphology can result in chemicals being more or less available and therefore more or less 
toxic than an ER-L or ER-M value might indicate.  Additionally, some regions of the country are 
naturally enriched in certain metals and local organisms have become adapted. 
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Figure 6-10.   Dominguez Channel Estuary Sampling Stations. 
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Table 6-5.  Analytical Results for Constituents Analyzed in the Dominguez Channel 
Estuary. 

Dominguez Channel Estuary Constituent Units ER-L* ER-M* 4206 4270 4436 4852 5012 5108 
Toxicity          
Mean Eohaustorius Survival %   32 20 25 88 92 95 
Infauna Community Indices          
Number of species #/0.1 m2   22 8 20 24 13 24 
Total abundance #/0.1 m2   862 65 1099 1308 622 2026 
Shannon-Wiener diversity    1.36 1.57 1.40 1.07 1.23 1.61 
Evenness    0.44 0.76 0.47 0.34 0.48 0.51 
Dominance    2 3 3 1 2 3 
Sediment Size and TOC          
Gravel %   0.00 0.00 0.00 1.95 0.00 0.00 
Sand %   16.33 15.40 29.30 80.00 41.40 32.31 
Silt  %   73.96 75.61 57.21 14.43 53.17 60.72 
Clay %   9.70 8.99 13.50 3.46 5.43 6.96 
Median size microns   18.81 19.08 24.65 575.55 38.24 26.26 
Mean size microns   19.14 19.19 23.73 218.35 41.57 40.70 
TOC %   5.776 2.989 4.224 1.494 3.418 1.663 
Metals mg/kg         
Arsenic mg/kg 8.2 70 12.20 15.40 17.20 3.17 7.45 12.20 
Cadmium mg/kg 1.2 9.6 4.70 3.09 4.71 0.31 4.32 1.03 
Chromium mg/kg 81 370 200.0 296.0 269.0 26.3 63.6 291.0 
Copper mg/kg 34 270 175.0 248.0 171.0 26.4 117.0 205.0 
Lead  mg/kg 46.7 220 493.0 288.0 720.0 37.9 139.0 94.3 
Mercury mg/kg 0.15 0.71 0.59 0.40 0.48 0.06 0.24 0.47 
Nickel mg/kg 20.9 51.6 49.9 43.5 57.1 9.4 30.6 31.0 
Silver  mg/kg 1 3.7 4.33 3.63 4.43 0.14 0.56 1.06 
Zinc mg/kg 150 410 789.0 666.0 822.0 86.9 461.0 254.0 
Pesticides          
Total detectable DDT µg/kg 1.58 46.l 913.2 407.3 1146.9 18.5 57.0 9.3 
Total detectable chlordane µg/kg 0.6 6 96.2 53.4 152.5 0 0 0 
PAHs          
Total detectable PAHs µg/kg 4022 44,800 8363 7000 6988 3108 6149 10333 
PCBs          
Total detectable PCBs µg/kg 22.7 180 314.8 322.5 378.3 0.0 53.3 7.3 

Mean ER-M quotient    3.60 2.10 4.84 0.11 0.44 0.38 
 
* Effects Range-Low and Effects Range-Median (Long et al. 1995) 
Chemistry results in bold = exceeds ER-L 
Chemistry results in bold = exceeds ER-M 
Toxicity in bold = identified as moderately toxic (Bight 03 draft report, SCCWRP 2004) 
Toxicity in bold = identified as highly toxic (Bight 03 draft report, SCCWRP 2004) 
Mean ERM-Q in bold = above 0.10 threshold (Long et al. 1998) 
NR = not reported 
J = Estimated value above MDL and below RL 
 
 
Sediment Chemistry.  Sediments were analyzed for four groups of constituents: metals, 
pesticides, PAHs, and PCBs.  Nine metals, including arsenic, cadmium, chromium, copper, lead, 
mercury, nickel, silver, and zinc exceeded either the ER-L or ER-M at the majority of the 
stations within the Dominguez Channel Estuary.  Arsenic and cadmium exceeded the ER-L at 
four of the six stations with values ranging from 12.20 to 17.20 mg/kg and from 3.09 to 4.71 
mg/kg, respectively.  Concentrations of chromium exceeded the ER-L at four stations.  Values 
ranged from 200 to 296 mg/kg.  Copper and mercury exceeded the ER-L at five out of six 
stations, with values ranging from 117 to 248 mg/kg and from 0.24 to 0.59 mg/kg, respectively.  
Lead exceeded the ER-L at one station with a value of 94.3 mg/kg and exceeded the ER-M at 
three stations with concentrations ranging from 288 to 720 mg/kg.  Nickel exceeded the ER-L at 
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four stations with values ranging from 30.6 to 49.9 mg/kg and exceeded the ER-M at one station 
with a value of 57.1 mg/kg.  Silver concentrations exceeded the ER-L at two stations and 
exceeded the ER-M at two stations with values of 4.33 and 4.43 mg/kg.  Zinc concentrations 
exceeded the ER-L at one station with a value of 254 mg/kg and exceeded the ER-M at four 
stations with values ranging from 461 to 822 mg/kg.  Copper, lead, and zinc exceedances have 
been consistently observed at the mass emission station, suggesting a possible connection 
between COC’s at the mass emission station and within the estuary.  There were detections of 
other metals, including aluminum, antimony, barium, beryllium, iron, and selenium at all 
stations; however, ER-L and ER-M values were not available so comparisons could not be made.   
 
The only pesticides with concentrations above ER-L and ER-M values were total detectable 
DDT and total detectable chlordane.  Total detectable chlordane exceeded the ER-M at three of 
the six stations, including 4206, 4270, and 4436.  Values ranged from 53.4 at station 4270 to 
152.5 µg/kg at station 4436.  Total detectable chlordane was not detected at the other three 
stations.  Total detectable DDT exceeded the ER-L or ER-M at all six stations.  The ER-L was 
exceeded at two stations, with values of 9.3 and 18.5 µg/kg.  Total detectable DDT exceeded the 
ER-M at four stations with concentrations ranging from 57 to 1146.9 µg/kg.   
 
Total detectable PAHs exceeded the ER-L at five out of the six stations with concentrations 
ranging from 6,149 to 10,333 µg/kg.  Total detectable PCBs exceeded the ER-L at one station 
and exceeded the ER-M at three of the six stations, including 4206, 4270, and 4436.   
 
ERM-Q values were all above the threshold of 0.10 for all six stations monitored in the 
Dominguez Channel Estuary.  Station 4436 had the highest mean ERM-Q with a value of 4.84.  
Stations 4206 and 4270 had mean ERM-Q values of 3.60 and 2.10, respectively.  Stations 4852, 
5012, and 5108 had lower mean ER-M quotients; however, they were still above the 0.10 
threshold.  ERM-Q values at these stations ranged from 0.11 to 0.44.   
 
Similar patterns of exceedances were observed among stations in the Dominguez Channel 
Estuary.  Stations 4206, 4270 and 4436 each had thirteen ER-L or ER-M exceedances of metals, 
total detectable DDT, total detectable chlordane, total detectable PAHs and total detectable 
PCBs.  These stations also had the lowest percent survival of E. estuarius (see below) and the 
highest mean ERM-Q values.  Station 4270 was the uppermost station sampled in the estuary and 
stations 4206 and 4436 were located very closely to each other in the middle section of 
Dominguez Channel Estuary.  Station 5108, located in the bottom portion of the estuary, had ten 
total exceedances, including metals, total detectable DDT and total detectable PAHs.  Station 
5012 had eight total exceedances, including metals, total detectable DDT, total detectable PAHs 
and total detectable PCBs.  Station 4852, which was located next to station 5108, only had one 
exceedance (total detectable DDT) and it had the lowest ERM-Q value.   
 
Sediment Toxicity.  The mean percent survival of the test organism, E. estuarius, exposed to 
Dominguez Channel sediments ranged from 20 to 95%.  Percent survival was the lowest at 
stations 4270, 4436, and 4206 with values of 20%, 25%, and 32%, respectively.  These values 
suggest that the Dominguez Channel Estuary sediments in these areas are highly toxic to the test 
organisms (Bight 03 draft report, SCCWRP 2004).  The mean percent survival of E. estuarius at 
stations 4852, 5012, and 5108 ranged from 88 to 95%, suggesting that the sediments in these 
areas were not toxic to the test organisms.   
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Benthic Community Structure.  Station 5108 had the greatest number of animals with 
2026/0.1m2 followed by station 4852 which had 1308/0.1m2.  These two stations also had the 
most number of species with 24/0.1m2.  Species diversity was highest at station 5108.  Taxa 
abundance and richness were lowest at station 4270 but evenness was highest at this station.  
Dominance was highest at stations 4270, 4436, and 5108 and lowest at station 4852.   
 
Sediment Size.  At all but one of the six stations sampled in the Dominguez Channel Estuary, 
silt was the dominant sediment constituent, followed by sand.  The one site that did not fit this 
pattern was station 4852, which had a much larger median grain size (575.55 microns).  
Sediments at this station had a much larger proportion of sand (80%) and it was the only station 
that had gravel (1.95%).  It also had the lowest TOC content (1.5%).   
 
 
6.5 Conclusions 
 
Cyanide, indicator bacteria, copper, lead, zinc and diazinon are constituents of concern in the 
Dominguez Channel based on water quality data collected at the mass emission site since 2001-
2002.  These constituents have persistently exceeded WQOs.  Total lead was the only constituent 
identified with significantly increasing concentrations in the water column.   
 
The Dominguez Channel has been CWA 303(d) listed for several constituents including 
indicator bacteria, copper, lead, zinc, and ammonia.  Water quality data collected from the mass 
emission site in Dominguez Channel supports the listing of bacteria, copper, lead, and zinc as 
they were identified as constituents of concern.  However, water quality monitoring of ammonia 
has shown that concentrations have never exceeded water quality objectives. 
 
Water column toxicity, potentially caused by one or more non-polar organic compounds, cationic 
metals, metabolically-activated organophosphates or a volatile compound in Dominguez Channel 
stormwater, affected the survival and/or reproductive success of C. dubia and sea urchins.   
 
Stream bioassessment monitoring surveys were conducted in October 2003 and October 2004.  
Bioassessment monitoring sites were located at one monitoring reach in the Dominguez Channel 
to assess biological integrity and to detect biological trends and responses to pollution in 
receiving waters throughout the region.  The benthic macroinvertebrate community in 
Dominguez Channel had Index of Biotic Integrity scores of three and six, and a quality rating of 
Very Poor.   
 
The Dominguez Channel Estuary was monitored to estimate the extent and magnitude of 
ecological change in the Southern California Bight (SCB) and to determine the mass balance of 
pollutants that currently reside within the SCB.  Sediments from six stations within the estuary 
were analyzed for chemistry, toxicity and benthic macroinvertebrate diversity.  The results of the 
chemistry assessment indicated that nine metals exceeded either the ER-L or ER-M at the 
majority of the stations.  Total detectable chlordane, total detectable DDT, total detectable PAHs, 
and total detectable PCBs all exceeded either ER-L or ER-M values at the majority of the 
stations.  ERM-Q values were all above the threshold of 0.10 for all six stations monitored in the 
Dominguez Channel Estuary.  Sediment toxicity was determined to be highly toxic to the test 
organisms at three of the stations.   
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7.0 BALLONA CREEK WATERSHED MANAGEMENT AREA 
 
7.1 Watershed Description 
 
7.1.1 Watershed Land Use, Percent Impervious, and Population 
 
More than half of the Ballona Creek Watershed Management Area is composed of residential 
land uses (Figure 7-1).  Vacant and commercial land uses also account for a large percentage of 
the area, comprising 21% and 12% of the area, respectively.  The vacant areas are concentrated 
in the northern, higher elevations (Figure 7-2).  This watershed also contains the Los Angeles 
International Airport along the coast north of El Segundo.   
 
The average impervious area of the Ballona Creek Watershed is estimated to be 40% based on 
assumptions of imperviousness in each land use type.  This is the second highest ratio of 
impervious land in the six Watershed Management Areas.   
 
The population in the Ballona Creek WMA is heavily concentrated in the northeastern portion, 
above the mass emission station (Figure 7-3). 
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Figure 7-1.  Land Use Percentages in the Ballona Creek WMA. 
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Figure 7-2.  Land Use Distribution in the 
Ballona Creek WMA. 
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Figure 7-3.  Population Density in the 
Ballona Creek WMA. 
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7.1.2 Hydrology and Monitoring Stations 
 
Ballona Creek is a watershed within the Los Angeles-Santa Monica Hydrologic Unit.  The 
Ballona Creek Watershed covers approximately 130 square miles located in the western portion 
of the Los Angeles Basin and is made up by the Culver City, Wilshire, and Hollywood sub 
watersheds.  Other sub watersheds drain directly to the coast.  The headwaters of the watershed 
are located in the Santa Monica Mountains to the north and the Baldwin Hills to the south.  Most 
of the Ballona Creek drainage network has been modified into storm drains, underground 
culverts, and open concrete channels.  Ballona Creek is an open channel between Venice 
Boulevard and Pickford Street and its confluence with Santa Monica Bay (a length of 
approximately 9 miles).  A few natural channels remain in the Santa Monica Mountains and 
Baldwin Hills.   
 
The “S01” mass emission station monitors a large portion of the Ballona Creek Watershed.  A 
bioassessment station is also adjacent to “S01” (Figure 7-4).  Six Tributary Monitoring Stations 
were established in 2004-2005.  Four of these stations were located upstream from “S01” and 
two stations were located on tributaries that have confluences with the main stem of Ballona 
Creek downstream of “S01”. 
 
Figure 7-5 displays how sampling events in 2004-2005 coincided with daily rainfall or extended 
dry periods.  The figure shows that all daily rainfall totals were below 2.5 inches. All wet 
weather monitoring events occurred during storms having less than 1.5 inches of rain.  The 
wettest period was in late December and early January.   
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Figure 7-4.  Hydrology and Monitoring 
Stations in the Ballona Creek WMA. 
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Daily Rain Totals and Sampling Events in Ballona Creek Watershed
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Figure 7-5.  Daily Rain and Sampling Events, 1 Nov 2004 to 25 April 2005. 

 
 
 
 
The rainfall distribution of the seven monitored tributary and mass emission station events is 
shown in Figure 7-6 and Figure 7-7.  Rainfall amounts tended to be the highest toward the center 
of the Ballona Creek Watershed.  If the preceding 48 hours is included, the largest monitored 
storm of the season occurred on January 11, 2005. 
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Figure 7-6.  Distribution of Rainfall in the Ballona 

Creek WMA during the first four monitored 
events. 
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Figure 7-7.  Distribution of Rainfall in the 
Ballona Creek WMA during the last three 

monitored events. 
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7.2 Flow Monitoring 
 
A historical summary of recently monitored and total storm volumes is presented in Figure 7-8. 
Monitored flow (green bars) represents the amount of storm flow that is represented in the mass 
emission station composite sampling.  Total flow (blue bars) represents the total amount of storm 
flow over the entire storm event.  
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Figure 7-8.  Summary of Historical Storm Flow Volumes. 

 
 
7.3 Core Stormwater Monitoring Summary 
 
7.3.1 Mass Emissions 
 
Four wet weather events and two dry weather events were monitored at the Ballona Creek mass 
emission site during the 2004-2005 monitoring season.  Sampling occurred during storms on 
October 17 and 26, 2004, December 5, 2004 and January 11, 2004.  The dry weather sampling 
events were conducted on November 16, 2004 and March 9, 2005.  The results from these 
sampling events are discussed in the following section (7.3.1.1) and presented in Appendix C, 
Table 5.  Highlighted cells in Table 5 represent concentrations exceeding respective water 
quality objectives.  This discussion presents the results based on groups of constituents (general 
chemistry, nutrients, bacterial indicators, metals, semi-volatiles and PCBs, and pesticides and 
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herbicides).  A summary of the historical data and an assessment of trend analyses performed on 
the water quality data are presented in Section 7.3.1.2.  Constituents of concern (COC) for the 
Ballona Creek Watershed are listed in Section 7.3.1.3.   
 
7.3.1.1 2004-2005 Results 

General constituents include cyanide, pH, total petroleum hydrocarbons (TPH), oil & grease, 
total phenols and dissolved oxygen.  Of these, only pH and cyanide exceeded water quality 
objectives (Appendix C, Table 5).  The pH was measured at 6.07 units during the second storm, 
which was below (more acidic) the lower limit permittable by the Basin Plan.  Cyanide exceeded 
objectives during two storm events.  Other general water chemistry indicators are hardness, 
turbidity, TSS, VSS, MBAS, TOC, COD, BOD, and the major minerals that comprise TDS.  
Only chloride, fluoride, sulfate, TDS and turbidity have WQOs.  None of these WQOs were 
exceeded during any sampling event.  The major ions that comprise TDS were measured at 
greater concentrations in samples collected during the dry weather events than those collected in 
wet weather, which is likely because rainfall tends to dilute the levels of these ions in storm flow.  
Turbidity, TSS, VSS, and BOD were greater in stormwater samples than in dry weather samples.  
 
For the nutrients, only nitrate-N and nitrite-N have defined WQOs.  Neither of these constituents 
was measured at concentrations above their WQO in any sample.  Other nutrients were detected 
at low concentrations in both wet weather and dry weather samples.   
 
Samples were analyzed for bacterial indicators during three of the four wet weather events and 
during both dry weather monitoring events.  Bacterial densities were not monitored during the 
January 11, 2005 storm event.  Total coliform, fecal coliform, and enterococcus exceeded WQOs 
in all storm samples collected.  Although WQOs for fecal streptococcus have not been 
established, it should be noted that fecal streptococcus levels were equal or greater than 
enterococcus levels for the same events.  Enterococcus exceeded criteria during the November 
16, 2004 dry weather event while total and fecal coliform exceeded objectives during the March 
9, 2005 dry weather event. 
 
Concentrations of four metals, including aluminum, copper, lead, and zinc, exceeded water 
quality objectives during at least two storm events.  Total copper and lead exceeded objectives 
during every storm event; total zinc exceeded during three storm events and total aluminum 
exceeded only during two storm events.  Dissolved copper exceeded criteria during two storms.  
Total copper was the only metal that exceeded the WQO during both dry weather events.   
 
Four metals including beryllium, hexavalent chromium, mercury, and thallium were not detected 
in any sample in either the total or dissolved states.  Additionally, dissolved aluminum, 
cadmium, manganese, and silver were not detected in any sample.  Concentrations of all 
remaining metals were below water quality objectives during all wet and dry sampling events. 
 
None of the semi-volatile organics, PCBs or herbicides was detected in any of the wet or dry 
weather samples collected during the 2004-2005 monitoring season.   
 
 
Diazinon and prometryn were the only pesticides detected in stormwater samples.  Diazinon was 
detected at 0.04 µg/L on October 26, 2004 and it exceeded the WQO on December 5, 2004 with 
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a concentration of 0.13 µg/L.  Prometryn was detected at a concentration of 4.56 µg/L on 
October 17, 2004 and 5.39 µg/L on December 5, 2004.  Concentrations of all pesticides, 
including diazinon and prometryn, were not detected during the dry weather events. 
 
7.3.1.2 Historical Review 

Table 7-1 presents annual means for the constituents that were monitored from 1995 to 2005 
with the appropriate water quality objectives.  Each observation was compared to the lowest 
applicable WQO from the Basin Plan, Ocean Plan, or the California Toxic Rule (CTR) and those 
above the WQO were highlighted.  Water quality objectives for metals are hardness dependent.  
Metal concentrations were determined using a mean hardness value; however, individual events 
show specific hardness for that particular event.  Therefore, results for individual events may 
show different results that may be less than water quality objectives.  Individual events for each 
year are presented in the annual reports.   
 
The yellow-highlighted cells in Table 7-1 indicate that a constituent’s detection limit is greater 
than the WQO.  For statistical analyses, one-half the detection limit is used in place of a non-
detect result.  Therefore, annual means generated from values highlighted in yellow may be 
misrepresentative of actual concentrations.  Table 7-1 suggests that total mercury and total 
thallium have consistently exceeded WQOs; however, since the detection limits are greater than 
the WQO, actual concentrations could not be determined.  In addition, the Ocean Plan was 
developed for the protection of marine resources.  It applies specifically to discharges to the 
ocean and not to discharges to enclosed bays, estuaries or inland waters.  The Ocean Plan criteria 
were intended for ocean water samples representative of the discharge area after initial dilution 
has been completed (SWRCB 2001).  Therefore, applying the Ocean Plan criteria to stormwater 
samples collected upstream of the Ballona Creek mouth and interpreting these results should be 
done with caution.  Concentrations for these constituents were not considered as exceedances. 
 
Table 7-1 also presents frequency and mean magnitude of exceedance ratios for each constituent.  
The frequency ratio was determined by dividing the total number of years a constituent was 
analyzed into the number of times the mean value of a constituent exceeded the WQO.  The 
mean magnitude of exceedance was determined by dividing the WQO for a constituent into the 
constituents mean value for each year, then calculating the average magnitude of exceedance.  A 
frequency ratio greater than 0.5 (50%) and a mean exceedance ratio greater than 1.0 were used as 
the criteria for determining whether a given parameter should be considered as a COC.  
 
Blue highlighted cells in Table 7-1 represent exceedances of water quality objectives; yellow 
cells represent constituents in which the detection limits were above water quality objectives and 
were not considered exceedances; orange cells represent a frequency ratio greater than 0.5 (50% 
exceedance) and a mean exceedance ratio greater than 1.0.   
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Table 7-1.  Annual Mean Concentration for Constituents Measured at the Ballona Creek Mass Emission Site, 1994 to 2005. 
 

Constituent Units 
Lowest 
WQO1 1994-95 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
General 

Alkalinity mg/l       27.0 68.6 69.0 66.7 68.1 60.9 189.2 166.6 114.7 0.0   
Bicarbonate mg/l       27.0 68.6 69.0 80.1 82.9 74.3     166.3 0.0   
BOD mg/l       29.4 19.7 45.9 12.9 9.4 19.2 10.7 16.7 21.3 0.0   
Calcium mg/l       10.3 30.6 31.5 26.0 27.1 25.3     43.1 0.0   
Carbonate mg/l               1.0 1.0     1.0 0.0   
Chloride mg/l 500     5.9 29.1 24.2 27.9 25.1 22.8 73.7 75.1 40.9 0.0 0.1 
COD mg/l       118.2 103.2 63.7 41.6 53.1 148.1 64.7 43.3 55.5 0.0   
Cyanide mg/l 0.004             0.01 0.01 0.01 0.01 0.01 1.0 1.7 
Dissolved Oxygen mg/l <5                 8.6 9.9 10.3 0.0 0.5 
Fluoride mg/l 1.6       0.1 0.2 0.2 0.2 0.2 0.4 0.3 0.3 0.0 0.2 
Hardness mg/l       34.0 124.4 117.8 97.2 126.1 108.2 276.2 273.0 171.4 0.0   
Magnesium mg/l       2.0 11.7 9.5 7.9 11.8 11.8     15.5 0.0   
MBAS mg/l           0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0   
Oil and Grease mg/l   2.2 3.0 2.5   7.1 3.5 4.0 5.7 3.8 2.5 2.1 0.0   
pH   6.5/8.5     7.1 7.1 7.4 7.2 7.3 7.2 8.2 7.6 7.0 0.0   
Potassium mg/l       1.8 3.5 3.5 3.4 3.8 4.5     4.7 0.0   
Sodium mg/l       5.4 19.3 22.9 20.7 24.5 25.2     34.1 0.0   
Specific Conductance umhos/cm       113.3 357.0 346.2 342.4 322.0 306.5 786.0 798.6 468.2 0.0   
Sulfate mg/l 500     8.8 53.4 42.8 38.8 41.2 40.5 106.2 124.1 62.6 0.0 0.1 
Total Dissolved Solids mg/l 2000     69.5 221.6 217.8 206.5 194.5 206.3 511.0 503.2 282.8 0.0 0.1 
Total Organic Carbon mg/l       5.1 8.7 11.8 9.2 9.5 14.6 7.3 6.5 10.7 0.0   
Total Phenols mg/l               0.1 0.1 0.1 0.1 2.5 0.0   
Total Suspended Solids mg/l       108.5 264.8 200.7 170.2 164.9 291.7 199.0 63.6 385.4 0.0   
TPH Mg/l   2.57 2.99 2.69  2.73 2.34 3.19 2.35 1.70 0.37 0.0  
Turbidity ntu 225     30.0 81.3 91.0 65.7 47.0 62.5 17.9 15.6 23.3 0.0 0.2 
Volatile Suspended Solids mg/l       42.0 76.0 61.5 48.3 46.6 82.8 14.2 26.8 98.8 0.0   

Nutrients 
Ammonia mg/l       0.23 0.76 0.45 0.63 0.56 0.45     0.84 0.0   
Dissolved Phosphorus mg/l       0.17 0.31 0.24 0.27 0.20 0.32 0.20 0.19 0.26 0.0   
Kjeldahl-N mg/l       1.67 2.38 4.48 2.82 2.20 3.94 3.16 1.16 3.84 0.0   
NH3-N mg/l       0.18 0.63 0.37 0.52 0.47 0.37 0.54 0.26 0.70 0.0   
Nitrate mg/l       2.14 4.04 3.64 5.23 3.04 2.18 3.66 4.28 1.80 0.0   
Nitrate-N mg/l 10     0.48 0.91 0.82 1.28 0.70 0.49 0.83 1.01 0.50 0.0 0.1 
Nitrite-N mg/l 1     0.06 0.10 0.18 0.14 0.21 0.16 1.01 0.42 0.24 0.1 0.3 
Total Phosphorus mg/l       0.42 0.34 0.35 0.36 0.24 56.00 0.31 0.21 0.43 0.0   

Indicator Bacteria 
Fecal Coliform mpn/100ml 400 209,500 3,301,667 73,000 3,103,333 65,293 137,556 2,538,375 277,625 88,753 62,320 20,325 1.0 2245 
Enterococcus mpn/100ml 104 355,283 1,203,333     196,667 168,911 615,000 276,000 118,670 74,216 115,125 1.0 3337 
Fecal Streptococcus mpn/100ml   401,667 1,853,333 291,667 430,000 266,693 348,222 1,000,000 431,000 128,670 108,416 152,625 0.0   
Total Coliform mpn/100ml 10,000 528,333 4,633,333 2,891,667 3,486,667 441,539 378,889 3,506,375 482,000 187,503 166,220 143,100 1.0 153 

Metals 
Dissolved Aluminum ug/l         1284.3 77.2 119.2 71.2 50.0 50.0 50.0 50.0 0.0   
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Table 7-1.  Annual Mean Concentration for Constituents Measured at the Ballona Creek Mass Emission Site, 1994 to 2005. 
 

Constituent Units 
Lowest 
WQO1 1994-95 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
Dissolved Antimony ug/l               2.5 1.8 1.3 1.6 1.4 0.0   
Dissolved Arsenic ug/l               2.5 2.0 2.2 2.4 1.8 0.0   
Dissolved Barium ug/l       8.0 46.9 35.4 38.1 29.5 33.3     34.6 0.0   
Dissolved Berylium ug/l               0.5 0.5 0.5 0.5 0.5 0.0   
Dissolved Boron ug/l         164.0 194.3 132.8 133.1 125.6     297.6 0.0   
Dissolved Cadmium ug/l 1-4.7             0.5 0.5 0.5 0.5 0.5 0.0 0.2 
Dissolved Chromium ug/l 27-150.3     2.8       3.0 1.6 2.7 2.8 2.0 0.0 0.0 
Dissolved Chromium +6 ug/l               5.0 5.0 5.0 5.0 5.0 0.0   
Dissolved Copper ug/l 3.6-21.3     2.3 30.4 9.3 8.8 6.9 9.9 7.1 9.8 7.4 0.3 0.9 
Dissolved Iron ug/l       117.5 1679.9 103.1 246.7 129.0 210.7 113.3 76.0 95.2 0.0   
Dissolved Lead ug/l 0.8-7.5       19.4     2.5 1.7 2.1 2.2 2.0 0.2 1.4 
Dissolved Manganese ug/l         85.4     50.0 61.3     50.0 0.0   
Dissolved Mercury ug/l               0.5 0.5 0.5 0.5 0.5 0.0   
Dissolved Nickel ug/l 20.9-122.9     2.9 11.3     3.6 4.7 5.3 4.3 4.4 0.0 0.1 
Dissolved Selenium ug/l               2.5 2.5 3.3 3.4 2.5 0.0   
Dissolved Silver ug/l               0.5 0.5 0.5 0.5 0.5 0.0   
Dissolved Thallium ug/l               2.5 2.5 2.5 2.5 2.5 0.0   
Dissolved Zinc ug/l 47-277.1     46.3 154.9 50.1   57.0 49.2 30.0 43.8 34.5 0.1 0.5 
Total Aluminum ug/l 1000       2320.0 446.1 341.3 400.8 76.0 73.7 128.0 2984.6 0.3 0.8 
Total Antimony ug/l 6             2.5 1.7 1.4 1.7 2.4 0.0 0.3 
Total Arsenic ug/l 32     1.4       2.5 1.5 2.3 2.5 2.8 0.0 0.1 
Total Barium ug/l       20.5 72.4 47.7 50.8 36.8 36.7     101.3 0.0   
Total Beryllium ug/l 4             0.5 0.5 0.5 0.5 0.5 0.0 0.1 
Total Boron ug/l         236.6 245.3 176.1 157.0 168.2     781.4 0.0   
Total Cadmium ug/l 1.1-5.5       0.8     0.5 0.5 0.5 0.5 0.9 0.0 0.2 
Total Chromium ug/l 50     5.8 6.4     3.0 2.4 7.0 5.5 8.0 0.0 0.1 
Total Chromium +6 ug/l                   5.0 5.0 5.0 0.0   
Total Copper ug/l 3.7-22.2     12.0 39.3 18.3 16.1 14.8 20.0 12.2 16.4 49.5 0.8 2.0 
Total Iron ug/l       404.0 7564.6 597.2 832.5 797.0 370.0 238.0 188.0 4128.6 0.0   
Total Lead ug/l 0.8-11.6     8.8 35.1 6.5 4.9 6.1 2.4 2.7 1.9 36.6 0.7 3.4 
Total Manganese ug/l         126.0     57.4 164.4     169.6 0.0   
Total Mercury ug/l 0.16     19.9       0.5 0.5 0.5 0.5 0.5 1.0 23.3 
Total Nickel ug/l 20.9-123.2     4.0 6.9 6.8 5.7 4.4 5.5 11.2 5.4 10.6 0.0 0.1 
Total Selenium ug/l 60     2.6       2.5 2.5 3.3 3.6 2.5 0.0 0.1 
Total Silver ug/l 2.8             0.5 0.5 0.5 0.5 0.61 0.0 0.2 
Total Thallium ug/l 2             2.5 2.5 2.5 2.5 2.5 1.0 1.3 
Total Zinc ug/l 48-283     80.3 382.1 95.9 73.1 87.0 52.1 49.7 60.1 180.4 0.2 0.9 

Pesticides 
Diazinon ug/l 0.08         0.005   0.005 0.074 0.051 0.030 0.037 0.0 0.4 
Prometryn ug/l                   1 1 2.59 0.0   
1 WQO for metals are hardness dependent and were based on minimum hardness by year. 
2Mean Exceedance Ratio calculated using annual mean concentrations reported up to four significant figures.  Ratio shown may not exactly equal ratio of mean values shown in table due to rounding of presented means. 
 Blue = WQO Exceedances; Yellow = DL above WQO; Orange = Frequency ratio > 0.5,  Mean exceedance > 1.0.   
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Cyanide, bacterial indicators and total copper and total lead were the only constituents that 
consistently exceeded WQOs.  The mean annual total coliform, fecal coliform, and enterococcus 
densities exceeded WQO in all ten years; enterococcus was not sampled during the 1996-1997 
and 1997-1998 seasons.  Cyanide exceeded objectives every year since 2000.  Total copper 
exceeded objectives 80% of the time while total lead had a 70% exceedance rate.  Other metals, 
including total aluminum, mercury, and zinc and dissolved copper, lead, and zinc exceeded water 
quality objectives in at least one year.  The annual mean value of total aluminum and zinc 
exceeded WQO in two years, while total mercury exceeded objectives by two orders of 
magnitude in 1996-1997.  The annual mean value of dissolved copper exceeded water quality 
criteria during three years, while dissolved lead and zinc only exceeded WQOs in 1997-1998.   
 
Regression analyses were performed on the water quality data collected since 1995-1996 to 
determine if any of the constituents had a significantly increasing or decreasing trend.  In Ballona 
Creek wet weather data, very few constituents were identified as having significant trends, either 
increasing or decreasing.  Bicarbonate, potassium and MBAS had significantly increasing trends 
(Figure 7-9a-c).  Total petroleum hydrocarbon (TPH) was the only constituent that had a 
significantly decreasing trend (Figure 7-9d).  The remaining constituents had concentrations that 
were either very consistent throughout the monitoring program, or were highly variable.  During 
dry weather, alkalinity has been significantly increasing during the last three years, likely a result 
of increasing levels of minerals, and Total Kjeldahl Nitrogen (TKN) has been significantly 
decreasing during the same time period (Figure 7-10a-b). 
 

RB-AR45070



Final Report August 2005
 

Weston Solutions, Inc. 7-15
 

Figure 7-9.  Scatterplot and Trends for Bicarbonate (a), potassium (b), MBAS (c) and Total 
Petroleum Hydrocarbons (d) at Ballona Creek Mass Emission Site, 1996 to 2005. 
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Figure 7-10.  Scatterplot and Dry Weather Trends for Alkalinity (a) and Total Kjeldahl 

Nitrogen (b) at Ballona Creek Mass Emission Site, 1996 to 2005. 
 
7.3.1.3 Constituents of Concern 
The constituents of concern for Ballona Creek are shown in Figure 7-11 and Table 7-2. A 
constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio 
exceeds 1.0 (see Section 7.3.1.2 for an explanation of how frequency ratios and mean 
exceedance ratios are derived).  Therefore, COC’s as they are designated in this report serve as 
flags for water quality managers and should not be used for other purposes such as regulatory 
compliance. 
 
At the mass emission site in Ballona Creek, the COCs included cyanide, bacterial indicators, 
total copper and total and dissolved lead.  The yearly mean value for enterococcus typically 
exceeded the WQO by over 3,000 times (Figure 7-11).  Fecal coliform values exceeded the 
WQO by over 2,000 times and total coliform values were greater than two orders of magnitude 
above the WQO.  Total copper and total and dissolved lead also had mean magnitude of 
exceedance ratios greater than 1.0, indicating they frequently exceeded their respective WQOs.  
Total copper had a mean exceedance ratio of 2.0, while total and dissolved lead had mean 
exceedance ratios of 3.4 and 1.4, respectively.  Total metals had greater exceedance ratios than 
the corresponding ratio for the metal in its dissolved state.  None of these constituents have 
significantly increasing or decreasing trends.  Based on the 2004-2005 monitoring data, only 
enterococcus concentrations of all the COCs indicated a “first flush” phenomena in that the 
highest concentratios were observed in the first storm event. 
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Figure 7-11.  Mean Exceedance Ratio for Constituents Frequently Exceeding WQOs at 
Ballona Creek Mass Emission Site. 

 

Table 7-2.  Constituents of Concern, Increasing Trends and Comparison to 303(d) List in 
Ballona Creek. 

Constituent 
Constituents of Concern 

Based on 
Mass Emission Data 

Frequency/Magnitude 

Constituents Indicating 
Increasing Trend 

Comparison to  
303(d) List 

Cyanide X   
Enterococcus X   
Fecal Coliform X  X 
Total Coliform X  X 
Total Copper X   
Total Lead X   
Total Selenium   X 
Dissolved Copper   X 
Dissolved Lead X  X 
Dissolved Zinc   X 
MBAS  X  
Potassium  X  
Bicarbonate  X  
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Cyanide had a mean exceedance ratio of 1.7 and was identified as a COC; however, it is not 
included in Figure 7-11 as the graph focuses on indicator bacteria and metals.  The origin of 
cyanide detected in the stormwater samples can be from a number of potential anthropogenic and 
natural non-point sources.  It is assumed that potential industrial point sources are regulated 
under their own individual NPDES permit.  Stormwater runoff from metal plating and finishing 
operations can be source of cyanide.  Non-point sources of cyanide may include pesticide use.  
The largest likely source of cyanide in the WMA is air-borne deposition from motor vehicle 
emissions.  The amount of cyanide that could be released to the environment from natural 
sources is comparatively low. Potential natural sources of cyanide include incomplete 
combustion from forest fires, decomposition of plant material and fungi.  Water concentrations 
of cyanide tend to breakdown within days, but may bind to organic matter in sediments carried 
by stormwater and remain more persistent (www.eco-usa.net, www.dsf.health.state.pa, 
www.cynaidecode.org, www.npi.gov). 
 
Total mercury and total thallium have exceeded objectives since 2000-2001 (Table 7-1).  
However, it should be noted that the detection limits for these constituents are greater than the 
water quality objectives.  Therefore, these constituents were not identified as COC’s because 
actual values could not be determined. 
 
MBAS, potassium and bicarbonate were the only constituents identified to have increasing 
trends.  Although the Los Angeles Region Basin Plan does not have an established WQO for 
MBAS, the measured MBAS concentrations were compared to the San Diego Region Basin Plan 
WQO for MBAS (0.5 mg/L).  The highest mean concentration of MBAS occurred during the 
2002-2003 monitoring season and was less than half the San Diego Region WQO for MBAS.  
All three of the constituents with increasing trends were below the WQO.    
 
Table 7-2 summarizes the constituents of concern based on the mass emission data and compares 
them to pollutants on the 303(d) list for Ballona Creek.  Constituents indicating increasing trends 
are also shown in Table 7-2.  The first column of Table 7-2 lists constituents of concern as 
determined from the integrated data set of annual mean values; the second column lists 
constituents that show an increasing trend even though concentrations may be below water 
quality objectives; and the third column is presented for comparison purposes and provides 
constituents that are 303(d) listed. 
 
For the most part, the development of the COC list based on historical water quality data is 
consistent with those constituents 303(d) listed for the Ballona Creek Watershed (Table 7-2).  
Ballona Creek is 303(d) listed for metals, organics and bacterial indicators.  The list includes the 
following metals: dissolved copper, dissolved lead and dissolved zinc.  Dissolved lead has been 
identified as a COC in the Ballona Creek Watershed.  Even though dissolved copper and zinc 
were not identified as COC’s, concentrations of both metals have exceeded water quality 
objectives in at least one sampling event throughout the monitoring period.  Total selenium is 
303(d) listed; however, concentrations have never exceeded WQO during the past ten years.  
Alternatively, cyanide, total copper, and total lead have been identified as constituents of concern 
in the Ballona Creek Watershed; however, they are not included on the 303(d) list.  Tissue 
samples have shown high levels of organics, including chlordane, DDT, dieldrin and PCBs.  
Water and sediment samples have caused toxicity to test species.  Several TMDLs have already 
been developed for Ballona Creek and the Ballona Creek Estuary.  A TMDL for copper, lead, 
selenium and zinc, establishes waste load allocations for these metals to the water column in 
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Ballona Creek.  A separate TMDL was adopted for concentrations of chlordane, DDT, PCBs, 
PAHs, cadmium, copper, lead, silver, and zinc in Ballona Creek Estuary sediments.  Other 
factors, such as tidal mixing, sediment transport and point sources may be influencing the 
sediment quality in Ballona Creek Estuary.  Therefore a direct link between sediment 
degradation and urban runoff quality cannot be assessed within the context of this report.  
 
7.3.2 Water Column Toxicity Monitoring 
 
Samples collected from the Ballona Creek mass emission site were analyzed for toxicity to 
Ceriodaphnia dubia survival and reproduction and sea urchin fertilization.  Composited wet and 
dry event samples from each season were tested from 2002-2005.   
 
Water column toxicity monitoring determined that stormwater collected from the Ballona Creek 
mass emission station on October 17, 2004 only inhibited sea urchin fertilization.  Stormwater 
collected on October 26, 2004 affected Ceriodaphnia dubia and sea urchin reproduction.  Dry 
weather samples collected during 2004-2005 affected C. dubia and sea urchin fertilization.  
Stormwater and dry weather samples were not toxic to the survival of C. dubia.      
 
Toxicity monitoring performed prior to the 2004-2005 season determined that some stormwater 
samples collected from Ballona Creek inhibited sea urchin fertilization.  Wet weather samples 
collected during 2002-2003 and 2003-2004 only affected sea urchin fertilization.  The dry 
weather samples were not toxic to the organisms.  The Study of the Impact of Stormwater 
Discharge on the Beneficial Uses of Santa Monica Bay found that sea urchin fertilization was 
significantly reduced by exposure to undiluted wet weather stormwater samples collected from 
Ballona Creek in 1995-1996, 1996-1997, and 1997-1998.  Stormwater from the season’s first 
storm was found to be most toxic.   
 
TIEs determined the toxicity in 2002-2003 stormwater was due to particulate-bound toxicants, 
one or more non-polar organic compounds and cationic metals.  In 2003-2004 the stormwater 
toxic pollutant was believed to be a volatile compound.   
 
7.3.3 Tributary Monitoring 
 
During the 2004-2005 wet weather season, six mass emission sites located on tributaries to the 
main stem of Ballona Creek were monitored.  These stations were placed to identify segments of 
the Ballona Creek Watershed that may be contributing higher concentrations of a contaminant(s) 
than other segments.  From the furthest downstream to the furthest upstream, these stations were 
identified as Centinela Creek, Sepulveda Channel, Benedict Canyon, Adams Drain, Fairfax 
Drain and Cochran.  Two of these monitoring sites (Centinela Creek and Sepulveda Channel) 
were located on tributaries downstream of the long-term Ballona Creek mass emission station.  
Five storm events and two dry weather events were monitored at each tributary mass emission 
station.  Of these monitoring events, only three storms and a single dry season event coincided 
with sampling at the mass emission station.  Results from all monitoring events are discussed by 
tributary in the following sections and presented in Appendix F, Tables 1-6.   
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7.3.3.1 Centinela Creek (TS07) 

The Centinela Creek tributary monitoring site is located on Centinela Creek near the intersection 
of Centinela Blvd. and Highway 90.  The confluence with Ballona Creek is downstream of the 
mass emission station.  The tributary was monitored during storm events on October 17 and 26, 
2004, and December 5, 27 and 31, 2004.  Dry weather events were monitored on November 2, 
2004 and March 9, 2005.   
 
The 2004-2005 results are presented in Appendix F, Table 1.  Only three conventional 
constituents exceeded water quality objectives during any of the five storm events monitored in 
2004-2005 and only one constituent exceeded objectives during the dry weather event.  Cyanide 
exceeded the WQO during three storm events and turbidity exceeded the WQO during one storm 
event with a measurement of 392 NTU.  The pH value exceeded the WQO during the dry 
weather event on November 2, 2004 with a measurement of 8.8.  The high pH value may have 
been the result of high photosynthesis by attached algae, as dissolved oxygen levels in Centinela 
Creek also peaked on this date.  The high pH most likely resulted in the measurable carbonate 
concentration, which was not detected during all monitoring events with the exception of 
November 2, 2004.  High pH levels tend to shift the equilibrium of the carbonate system to favor 
carbonate over bicarbonate. 
 
Total coliform, fecal coliform and enterococcus densities all exceeded WQOs during all five 
storm events monitored.  Total coliform values ranged from 160,000 to 500,000 MPN/100mL; 
fecal coliform values ranged from 17,000 to 500,000 MPN/100mL and enterococcus values 
ranged from 160,000 to 240,000 MPN/100mL.  Total coliform, fecal coliform, and enterococcus 
bacteria also exceeded the WQO during the dry weather events, but values were lower.  During 
dry weather events, total coliform values ranged from 5,000 to 17,000 MPN/100mL; fecal 
coliform values ranged from 700 to 5,000 MPN/100mL and enterococcus values ranged from 
220 to 500 MPN/100mL. 
 
Nitrate-N and Nitrite-N are the only nutrients with water quality objectives.  They did not exceed 
the WQO during any of the storm or dry weather events.   
 
Four total metals, including aluminum, copper, lead and zinc exceeded WQOs during the storm 
events monitored in 2004-2005.  Total copper exceeded the WQO during all five storm events 
ranging from 19.5 to 82.9 µg/L.  Total aluminum exceeded the WQO four out of five storms 
ranging from 4420 to 7000 µg/L.  Total lead exceeded WQO during four storm events ranging 
from 11.2 to 59 µg/L and total zinc exceeded WQO during three storms ranging from 212 to 
296µg/L.  Three dissolved metals exceeded WQOs during the storm events, including copper, 
lead and zinc.  Copper exceeded WQO during three storm events ranging from 10.8 to 13.7 
µg/L.  Lead exceeded the WQO during one storm event with a value of 5.91 µg/L and zinc 
exceeded WQO during two storm events and with measurements of 57.5 and 66.4 µg/L.  Total 
copper was the only metal that exceeded the WQO during dry weather with values ranging from 
23.9 to 29.5 µg/L.   
 
All of the semi-volatiles and PCB’s were not detected during all five storms and the two dry 
weather events.  Diazinon exceeded the WQO during two storm events with values of 0.11 and 
0.12 µg/L.  Diazinon was detected below the WQO during the dry weather event on March 9, 
2005.  All other pesticides and herbicides were not detected during the monitoring events.   
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The confluence of Centinela Creek with Ballona Creek is downstream of the Ballona Creek mass 
emission site.  Therefore, the potential loading of constituents from Centinela Creek is not 
captured by the water quality monitoring conducted at the Ballona Creek mass emission site.  
However, stormwater from Centinela Creek contains some of the same COCs measured at the 
Ballona Creek mass emission station.  For instance, oil and grease levels exceeded WQOs at 
Centinela Creek and the mass emission station on December 5, 2004.  In addition, when bacteria 
levels exceeded WQO criteria at Centinela Creek, fecal and total coliforms and enterococcus 
levels also were exceeded at the mass emission station.  Likewise, nearly every event in which 
total copper, lead, zinc, aluminum or dissolved copper exceeded WQOs at Centinela Creek, 
concentrations of the same metals at the mass emission station also exceeded applicable criteria.   
 
The magnitude of exceedance (Water Quality Ratios) for bacteriological indicators for this 
tributary station is compared to the mass emission station and the other tributary stations on 
Figure 7-12.  The magnitude of exceedance is presented at each of the tributary stations based on 
the ratio of the mean concentrations for all the sampling events to date, to the applicable water 
quality objective.  For bacteriological indicators, the magnitude of exceedance of the WQO is 
similar for all the tributaries and the mass emission station.  No one or set of tributaries appear to 
be a primary source of bacterial indicator exceedances based on concentration.  Comparisons of 
the loadings from each tributary are presented in Conclusions Section (Section 12) of this report. 
 
Figure 7-13 presents the magnitude of exceedance (Water Quality Ratios) for the selected metals 
at this tributary station, the mass emission station and the other tributary stations.  The metals 
shown include dissolved and total copper and dissolved and total lead.  These metals were 
selected because they were consistently detected at concentrations above the WQO in many of 
the tributaries and the mass emission station.  The magnitude of exceedance is presented at each 
of the tributary stations based on the ratio of the mean concentrations for all the sampling events 
to date, to the applicable water quality objective.  For these metals, the magnitude of exceedance 
of the WQO is higher for total copper and lead at the Centinela station compared to further 
upstream tributary and channel locations that include Sepulveda, Benedict, and the MES.  The 
farthest upstream tributary locations are characterized by greater exceedances than Centinela and 
the other downstream locations.  Based on concentration, Centinela and the farthest upstream 
tributaries appear to exhibit greater exceedances of the WQO for the selected metals. 
Comparisons of the loadings from each tributary are presented in Conclusions Section (Section 
12) of this report. 

RB-AR45077



Final Report August 2005
 

Weston Solutions, Inc. 7-22
 

 
 

Figure 7-12.  Summary of Magnitude of Exceedance of Water Quality Objectives for 
Bacteriological Indicators at the Ballona Creek Tributary Stations. 
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Figure 7-13.  Summary of Magnitude of Exceedance of Water Quality Objectives for 
Selected Metals at the Ballona Creek Tributary Stations. 
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7.3.3.2 Sepulveda Channel (TS08) 

The Sepulveda Channel tributary monitoring site is located on the Sepulveda Channel at Culver 
Blvd.  The confluence of Sepulveda Channel with Ballona Creek is downstream of the mass 
emission station.  The tributary was monitored during storm events on October 17 and 26, 
December 5, 27 and 31, 2004.  Dry weather events were sampled on November 2, 2004 and 
March 9, 2005.  
 
The 2004-2005 results are presented in Appendix F, Table 2.  Only one conventional constituent 
exceeded WQO during the monitoring events.  Cyanide exceeded objectives during one storm 
and one dry season event with values of 0.007 and 0.05 mg/L, respectively.  TPH, oil and grease, 
and carbonate were not detected during any of the events monitored in 2004-2005. 
 
Total and fecal coliform and enterococcus all exceeded WQOs during all five storm events.  
Sepulveda Canyon is on the current 303(d) list for coliform bacteria levels.  Total coliform 
values ranged from 130,000 to 300,000 MPN/100mL; fecal coliform values ranged from 2,400 to 
170,000 MPN/100mL and enterococcus values ranged from 90,000 to 240,000 MPN/100mL.  
Although the values were lower, all three constituents exceeded the WQO during the dry weather 
events.  During dry weather, total coliform values ranged from 30,000 to 35,000 MPN/100mL; 
fecal coliform values ranged from 3,000 to 9,000 MPN/100mL and enterococcus values ranged 
from 800 to 9,000 MPN/100mL. 
 
Nitrate-N and Nitrite-N are the only nutrients with WQOs.  They did not exceed the WQO 
during any of the storm or dry weather events.  Ammonia levels peaked at 5.77 mg/L on October 
17, 2004, but ranged from 0 to 0.5 mg/L on the other sampling dates.  Sepulveda Canyon is on 
the current 303(d) list for ammonia.   
 
Seven total metals, including aluminum, antimony, cadmium, copper, lead, nickel, and zinc 
exceeded WQOs during the storm events.  Copper exceeded the objectives during all five storm 
events ranging from 22.9 to 324 µg/L.  Aluminum and lead exceeded the WQO during four of 
the five events.  Sepulveda Canyon is on the current 303(d) list for lead.  Aluminum values 
ranged from 3,163 to 1,710 µg/L and lead values ranged from 11.9 to 116 µg/L.  Zinc exceeded 
WQO three out five storms, ranging from 116 to 1,340 µg/L.  Antimony and nickel exceeded the 
WQOs during two storm events and cadmium exceeded objectives during one storm event with a 
value of 2.84 µg/L.  Only one dissolved metal exceeded WQO during the storm events.  Copper 
exceeded the WQO during two storms with values of 9.64 and 9.78 µg/L.  Total copper was the 
only metal that exceeded the WQO during the dry weather event with a measurement of 22.9 
µg/L.   
 
All of the semi-volatiles and PCBs were not detected during all five storms and one dry weather 
event.  Bis(2-Chloroethoxy) methane was measured on March 9, 2005.  Diazinon exceeded the 
WQO during one storm event with a value of 0.19 µg/L.  Chlorpyrifos was detected during one 
storm event; however, it was measured below the water quality objective.  All other pesticides 
and herbicides were not detected during the monitoring events.   
 
Sepulveda Channel transports constituents of concern to Ballona Creek downstream of the 
Ballona Creek mass emission site.  Although COC loadings at Ballona Creek cannot be 
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attributed to flow from Sepulveda Channel, samples from the two sites had similar COCs.  
Bacteria exceedances coincided with excursions of total and fecal coliforms and enterococcus at 
the mass emission station.  When total copper, lead, zinc, or aluminum exceeded applicable 
WQOs at the mass emission station, concentrations of the same metals at Sepulveda Creek also 
typically exceeded standards.   
 
Figures 7-12 and 7-13 present a summary of the magnitude of exceedance (Water Quality 
Ratios) for bacteriological indicators and selected metals, respectively, at this and the other 
tributary stations and the mass emissions station.  For bacteriological indicators, the magnitude 
of exceedance of the WQO is similar for all the tributaries and the mass emission station.  No 
one or set of tributaries appear to be a primary source of bacterial indicator exceedances based on 
concentration.  Based on concentration, the Sepulveda location is characterized by slightly 
greater exceedances for metals than the MES, and significantly lower exceedances of the WQO 
for selected metals compared to Centinela and the further upstream tributaries.  Comparisons of 
the loadings for the constituents presented in these figures for each tributary are presented in 
Conclusions Section (Section 12) of this report. 
 
7.3.3.3 Benedict Canyon (TS09) 

The Benedict Canyon tributary monitoring site is located in Culver City where Duquesne 
Avenue crosses Ballona Creek.  The tributary monitoring site is designed to monitor flow from 
the Benedict Canyon Channel.  The tributary was monitored during storm events on October 17 
and 26, December 5, 27 and 31, 2004.  Dry weather events were sampled on November 2, 2004 
and March 9, 2005.  The one dry weather event was monitored on November 2, 2004.  The three 
storms monitored on October 17, October 26, and December 5, 2004 and the dry season event on 
March 9, 2005 were the only events that coincided with monitoring at the mass emission station. 
 
The 2004-2005 results are presented in Appendix F, Table 3.  Three general water chemistry 
constituents exceeded WQOs during the monitoring events.  Cyanide exceeded objectives during 
one storm event with a value of 0.007 mg/L.  Turbidity exceeded the WQO during one storm 
event with a measurement of 233 NTU.  Oil and grease was only detected during the dry season 
event on March 9, 2005 however the concentration was below water quality criteria.  TPH and 
oil and grease were not detected during any of the events monitored in 2004-2005.  Carbonate 
was not detected during any of the events monitored in 2004-2005.   
 
Total and fecal coliform and enterococcus all exceeded WQOs during all five storm events.  
Total coliform values ranged from 220,000 to 300,000 MPN/100mL; fecal coliform values 
ranged from 22,000 to 240,000 MPN/100mL and enterococcus values ranged from 90,000 to 
300,000 MPN/100mL.  Bacteria levels during the dry season were lower than during storms, but 
total and fecal coliform and enterococcus still exceeded applicable standards.  During dry 
weather, total coliform values ranged from 30,000 to 170,000 MPN/100mL; fecal coliform 
values ranged from 130 to 900 MPN/100mL and enterococcus values ranged from 700 to 1,700 
MPN/100mL. 
 
Nitrate-N and Nitrite-N are the only nutrients with WQOs.  They did not exceed the WQO 
during any of the storm or dry weather events. 
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Six total metals, including aluminum, cadmium, copper, lead, nickel, and zinc exceeded WQOs 
during the storm events.  Copper exceeded the objectives during all five storm events ranging 
from 26.4 to 98.8 µg/L.  Aluminum and lead exceeded the WQOs during four of the five events.  
Aluminum values ranged from 2,440 to 8,100 µg/L and lead values ranged from 12.4 to 47.3 
µg/L.  Zinc exceeded WQO three out five storms, ranging from 198 to 267 µg/L. Cadmium and 
nickel exceeded objectives during one storm event with values of 2.81 and 20.9 µg/L, 
respectively.  Only one dissolved metal exceeded WQO during the storm events.  Copper 
exceeded the WQO during two storms with values of 9.81 and 10 µg/L.  Total copper was the 
only metal that exceeded WQO during the dry weather event with a measurement of 15.3 µg/L. 
 
All of the semi-volatiles and PCBs were not detected during all five storms and one dry weather 
event.  Bis(2-Ethylhexl) phthalate was measured on March 9, 2005.  Diazinon exceeded the 
WQO during three storm events with values of 0.085, 0.129 and 0.61 µg/L.  All other pesticides 
and herbicides were not detected during the monitoring events.   
 
When bacteria levels at Benedict Canyon failed to comply with WQO criteria, exceedances of 
total and fecal coliforms and enterococcus also occurred at the Ballona Creek mass emission 
station.  Exceedances of WQOs for total copper, lead, zinc, and aluminum at Benedict Canyon 
usually coincided with exceedances of the same metals at the mass emission station.   
 
Figures 7-12 and 7-13 present a summary of the magnitude of exceedance (Water Quality 
Ratios) for bacteriological indicators and selected metals, respectively, at this and the other 
tributary stations and the mass emissions station.  For bacteriological indicators, the magnitude 
of exceedance of the WQO is similar for all the tributaries and the mass emission station.  No 
one or set of tributaries appear to be a primary source of bacterial indicator exceedances based on 
concentration.  Based on concentration, Benedict Canyon station exhibits the lowest exceedances 
for the selected metals compared to the Centinela station and the farthest upstream tributaries. 
Comparisons of the loadings for the constituents presented in these figures for each tributary are 
presented in Conclusions Section (Section 12) of this report. 
 
7.3.3.4 Adams Drain (TS10) 

Adams Drain is located in the northern portions of Culver City near the intersection of La 
Cienega Blvd. and Ballona Creek.  The tributary was monitored during storm events on October 
17 and 26, December 5, 27 and 31, 2004.  Dry weather events were sampled on November 2, 
2004 and March 9, 2005.  The three storms monitored on October 17, October 26, and December 
5, 2004 and the dry season event on March 9, 2005 were the only events that coincided with 
monitoring at the mass emission station.   
 
The 2004-2005 results are presented in Appendix F, Table 4.  Three conventional constituents 
exceeded WQOs during the storm events.  Cyanide exceeded the WQO during three storms with 
values ranging from 0.006 to 1.7 mg/L and pH did not meet the WQO during one storm event 
with a measurement of 6.4.  All constituents were below water quality objectives during the dry 
weather event.  Carbonate was not detected during any of the events monitored in 2004-2005.   
 
Total and fecal coliform and enterococcus all exceeded WQOs during all five storm events.  
Total coliform values ranged from 240,000 to 900,000 MPN/100mL; fecal coliform values 
ranged from 240,000 to 500,000 MPN/100mL and enterococcus values ranged from 140,000 to 
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300,000 MPN/100mL.  Total coliform and enterococcus exceeded WQOs during the dry weather 
events with values of 240,000 and 2,800 to 14,000 MPN/100mL, respectively.   
 
Nitrate-N and Nitrite-N are the only nutrients with WQOs.  They did not exceed the WQO 
during any of the storm or dry weather events.   
 
Eight total metals, including aluminum, antimony, cadmium, copper, lead, nickel, silver and zinc 
exceeded WQOs during the storm events.  Copper, lead and zinc exceeded the WQO during all 
five storm events.  Copper values ranged from 19.9 to 283 µg/L; lead values ranged from 10.7 to 
204 and zinc measurements ranged from 105 to 1,120 µg/L.  Aluminum and nickel exceeded 
objectives during four out of five storms.  Aluminum values ranged from 2,711 to 8,960 µg/L 
and nickel values ranged from 20.2 to 28.4 µg/L.  Antimony, cadmium and silver exceeded the 
WQO during two storm events.  Antimony values were 7.05 and 10.2 µg/L; cadmium values 
were 2.77 and 2.96 µg/L and silver measurements were 1.08 and 20.6 µg/L.  Three dissolved 
metals exceeded WQOs during the storm events.  Lead exceeded the WQO during all five storm 
events with values ranging from 1.2 to 5.27 µg/L.  Copper exceeded objectives during four of the 
five storms with values ranging from 4.51 to 12.9 µg/L.  Zinc exceeded the WQO during two 
storm events with measurements of 70.5 and 106 µg/L.  Total copper was the only metal that 
exceeded WQO during the dry weather events with a measurements ranging from 17.4 µg/L to 
28.0 µg/L.   
 
All of the semi-volatiles and PCBs were not detected during all five storms and one dry weather 
event.  Bis(2-Ethylhexl) phthalate and 2,4,5-Trichlorophenol were measured on March 9, 2005.  
Diazinon exceeded the WQO during two storm events with values of 0.094 and 0.207 µg/L.  
Chlorpyrifos exceeded WQO during one storm event with a value of 0.094 µg/L.  All other 
pesticides and herbicides were not detected during the monitoring events.   
 
Adams Drain contributes to high levels of COCs at the Ballona Creek mass emission station.  
Cyanide and pH did not comply with applicable WQOs at the two stations on October 17 and 
October 26, 2004, respectively.  Exceedances of total and fecal coliforms and enterococcus at 
Adams Drain and the mass emission station occurred regularly on the same sampling dates.  
Total copper, lead, zinc, and aluminum routinely did not comply with WQOs and these 
excursions coincided with exceedances at the mass emission station on October 17 and 26 and 
December 5, 2004. 
 
Figures 7-12 and 7-13 present a summary of the magnitude of exceedance (Water Quality 
Ratios) for bacteriological indicators and selected metals, respectively, at this and the other 
tributary stations and the mass emissions station.  For bacteriological indicators, the magnitude 
of exceedance of the WQO is similar for all the tributaries and the mass emission station.  No 
one or set of tributaries appear to be a primary source of bacterial indicator exceedances based on 
concentration.  Based on concentration, Adams station and the farthest upstream tributaries 
including Fairfax and Cochran, appear to exhibit greater exceedances of the WQO for the 
selected metals. Comparisons of the loadings for the constituents presented in these figures for 
each tributary are presented in Conclusions Section (Section 12) of this report. 
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7.3.3.5 Fairfax Drain (TS11) 

The Fairfax Drain tributary monitoring site is located in Los Angeles where Fairfax Avenue 
crosses Ballona Creek.  The tributary was monitored during storm events on October 17 and 26, 
December 5 and 27, 2004 and January 7, 2005.  Dry weather events were sampled on November 
2, 2004 and March 9, 2005.  The three storms monitored on October 17, October 26, and 
December 5, 2004 and the dry weather event on March 9, 2005 were the only events that 
coincided with monitoring at the mass emission station. 
 
The 2004-2005 results are presented in Appendix F, Table 5.  Only one general water chemistry 
constituent exceeded WQOs during the storm events; dry weather water quality complied with 
WQOs.  Cyanide exceeded the WQO during one storm with a value of 0.005 mg/L. 
 
Total and fecal coliform and enterococcus all exceeded WQOs during all five storm events.  
Total coliform values ranged from 130,000 to 300,000 MPN/100mL; fecal coliform values 
ranged from 17,000 to 240,000 MPN/100mL and enterococcus values ranged from 130,000 to 
300,000 MPN/100mL.  Total coliform, fecal coliform, and enterococcus bacteria also exceeded 
the WQO during the dry weather events, but values were lower.  During dry weather events, total 
coliform values ranged from 16,000 to 50,000 MPN/100mL; fecal coliform values ranged from 
300 to 14,000 MPN/100mL and enterococcus values ranged from 1,300 to 1,700 MPN/100mL. 
 
Nitrate-N and Nitrite-N are the only nutrients with WQOs.  They did not exceed the WQO 
during any of the storm or dry weather events.   
 
Six total metals, including aluminum, antimony, copper, lead, nickel, and zinc exceeded WQOs 
during the storm events.  Copper and lead exceeded the objectives during all five storm events.  
Copper measurements ranged from 14.3 to 177 µg/L and lead measurements ranged from 4.37 to 
73.6 µg/L.  Aluminum exceeded the WQO during four of the five events, with concentrations 
ranging from 1,160 to 7,640 µg/L.  Nickel and zinc exceeded WQOs three out five storms. 
Nickel values ranged from 24 to 28.8 µg/L and zinc values ranged from 231 to 422 µg/L.  
Antimony exceeded the WQO during one storm event with a measurement of 7.84 µg/L.  Two 
dissolved metals exceeded WQOs during the storm events.  Lead exceeded objectives during two 
storm events with values of 2.06 and 3.28 µg/L and copper exceeded the WQO during one storm 
with a value of 10.6 µg/L.  Total copper was the only metal that exceeded objectives during the 
dry weather events with values ranging from 11.1 to 14.3 µg/L.   
 
All of the semi-volatiles and PCB’s were not detected during all five storms and one dry weather 
event.  Acetophenone and Bis(2-Ethylhexl) phthalate were measured on March 9, 2005.  
Diazinon was detected during one storm event; however, the measurement was below the WQO.  
All other pesticides and herbicides were not detected during the monitoring events.   
 
Cyanide exceedances were also recorded at both stations on October 17, 2004.  Like all tributary 
stations in the watershed, bacteria exceedances at Fairfax Drain coincided with exceedances of 
total and fecal coliforms and enterococcus at the mass emission station.  Total metals criteria 
were routinely exceeded and excursions occurred at both stations on October 17 and 26 and 
December 5, 2004.   
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Figures 7-12 and 7-13 present a summary of the magnitude of exceedance (Water Quality 
Ratios) for bacteriological indicators and selected metals, respectively, at this and the other 
tributary stations and the mass emissions station.  For bacteriological indicators, the magnitude 
of exceedance of the WQO is similar for all the tributaries and the mass emission station.  No 
one or set of tributaries appear to be a primary source of bacterial indicator exceedances based on 
concentration.  Based on concentration, Fairfax station and the other farther upstream tributaries 
(Adams and to a greater extent Cochran) appear to exhibit greater exceedances of the WQO for 
total copper and lead.  Comparisons of the loadings for the constituents presented in these figures 
for each tributary are presented in Conclusions Section (Section 12) of this report. 
 
7.3.3.6 Cochran (TS12) 

The Cochran tributary monitoring site is located in the Mid-City community of Los Angeles near 
the upstream extent of Ballona Creek at Cochran Avenue.  The tributary was monitored during 
storm events on October 17 and 26, December 5 and 27, 2004 and January 7, 2005.  Dry weather 
events were sampled on November 2, 2004 and March 9, 2005.  The three storms monitored on 
October 17, October 26, and December 5, 2004 and the dry season event on March 9, 2005 were 
the only events that coincided with monitoring at the mass emission station.   
 
The 2004-2005 results are presented in Appendix F, Table 6.  Cyanide exceeded the WQO 
during three storms with values ranging from 0.006 to 1.3 mg/L.  Carbonate was not detected 
during most of the events monitored in 2004-2005, but was measured on March 9, 2005, which 
coincided with the peak (8.37) in pH values.  Carbonate, in equilibrium with bicarbonate and 
hydroxide in natural waters, becomes more common as waters become more acid. 
 
Total and fecal coliform and enterococcus all exceeded WQOs during all five storm events.  
Total coliform values ranged from 170,000 to 900,000 MPN/100mL; fecal coliform values 
ranged from 24,000 to 900,000 MPN/100mL and enterococcus values ranged from 240,000 to 
1,600,000 MPN/100mL.  Total coliform, fecal coliform, and enterococcus bacteria also exceeded 
the WQO during the dry weather events, but values were lower.  During dry weather, total 
coliform values ranged from 9,000 to 160,000 MPN/100mL; fecal coliform values ranged from 
500 to 17,000 MPN/100mL and enterococcus values ranged from 700 to 2,200 MPN/100mL. 
 
Nitrate-N and Nitrite-N are the only nutrients with WQOs.  They did not exceed the WQO 
during any of the storm or dry weather events.   
 
Nine total metals, including aluminum, antimony, cadmium, chromium, copper, lead, nickel, 
silver and zinc exceeded WQOs during the storm events.  Copper exceeded the WQO during 
four out of the five storms with values ranging from 16.1 to 699 µg/L.  Aluminum and lead 
exceeded WQOs during three of the five storm events.  Aluminum values ranged from 1115 to 
23,200 µg/L and lead values ranged from 14.3 to 449 µg/L.  Nickel and zinc exceeded objectives 
during two storms.  Nickel values were 22.3 and 54.6 µg/L and zinc measurements were 922 and 
3,500 µg/L.  Antimony, cadmium, chromium and silver exceeded the WQOs during one storm 
event with values of 16.5, 7.27, 59.8 and 14.9 µg/L, respectively.  Two dissolved metals 
exceeded the objectives during the storm events.  Copper and lead exceeded objectives during 
one storm event with values of 9.16 and 6.88 µg/L, respectively.  Total copper was the only 
metal that exceeded WQO during the dry weather event with a measurement of 14.1 µg/L.   
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All of the semi-volatiles and PCBs were not detected during all five storms and one dry weather 
event.  Acetophenone and Bis(2-Ethylhexl) phthalate were measured on March 9, 2005.  
Chlorpyrifos exceeded the WQO during one storm event with a value of 0.231 µg/L.  All other 
pesticides and herbicides were not detected during the monitoring events.   
 
Tributary monitoring determined that Cochran is a source of COCs at the Ballona Creek mass 
emission station.  Similar to other tributaries, exceedances of total and fecal coliforms and 
enterococcus at Cochran and the mass emission station occurred on the same dates.  
Furthermore, total copper, lead, zinc, and/or aluminum exceedances did not comply with 
applicable criteria on October 17 and/or December 5, 2004 at both stations.   
 
A summary of the magnitude of exceedance (Water Quality Ratios) for bacteriological indicators 
and selected metals at this and the other tributary stations and the mass emissions station is 
presented on Figures 7-12 and 7-13, respectively.  For bacteriological indicators, the magnitude 
of exceedance of the WQO is similar for all the tributaries and the mass emission station.  No 
one or set of tributaries appear to be a primary source of bacterial indicator exceedances based on 
concentration.  Based on concentration, the Cochran station exhibits the greatest exceedance of 
the WQO for total copper and lead compared to the other tributaries.  The magnitude of 
exceedance is similar to the upstream location at Adams and much lower than the mid-channel 
and lower tributary stations. Comparisons of the loadings for the constituents presented in these 
figures for each tributary are presented in Conclusions Section (Section 12) of this report. 
 
7.3.3.7 Summary of Other Tributary Studies – Dry Weather Characterization for Metals 

and Bacteria in Ballona Creek (Southern California Coastal Water Research 
Project) 

The Southern California Coastal Water Research Project completed a study in 2003-2004 to 
further characterize dry weather concentrations of metals and bacteria in Ballona Creek.  The 
goal of the study was to characterize these concentrations during dry weather flows and to 
identify the relative contribution of various portions of the watershed to the total dry season 
loading of metals and bacteria.  The study consisted of three sampling events conducted during 
the spring and summer of 2003 on 40 actively flowing storm drains and 12 in-channel sampling 
locations.  The samples collected were analyzed for total and dissolved metals and 
bacteriological indicators. Flow measurements were also obtained at each sampling station to 
determine loads.  In addition to load estimates, the data was used to determine mean 
concentration, temporal variability, spatial distribution and substantial inputs to the creek. 
 
The results of the study indicated that metal concentrations in Ballona Creek were below the 
WQO in 96% to 100% of the samples collected in-channel.  Bacteria densities were observed to 
exceed the WQO in the majority of the storm drains and in-channel samples.  The exhibited 
exceedances for bacteria are consistent with the results of the Core Monitoring presented in this 
section.  Greater frequency and magnitude of exceedance of the metal WQO for dissolved 
copper, total copper and total lead were observed for the Core Monitoring results.   
 
The results of this study also indicated that the distribution of higher metals and elevated bacteria 
concentrations for the dry weather flows was “bimodal.”  The highest concentrations were 
detected between km 3 and 6, immediately upstream of the tidal portion of Ballona Creek, and 
between km 9 and 12, below the portion of the watershed where Ballona Creek daylights from an 
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underground storm drain to an exposed channel.  These results are consistent with the findings of 
the tributary sampling as part of the Core Monitoring program that are summarized in Figures 7-
12 and 7-13.  As presented in Figure 7-13, concentration of metals are higher (as indicated by the 
higher magnitude of exceedance of the WQO) below the mass emission station (Centinela and 
Sepulveda stations), and the highest in the farther upstream stations (Adams and Cochran). 
 
These portions of the Creek correspond to where the storm drains that exhibit the highest 
concentrations and loads discharge to the channel.  The greatest volume of discharge was 
observed in 4 of the 40 drains sampled, consisting of approximately 85% of the total flow to the 
channel.  It was further determined that eight of the 40 drains contribute between 91% and 93% 
of the total daily load for metals.  The highest concentrations of both metals and bacteria were 
attributed to 9 drains.  The conclusions of the study indicated that although there is a large 
variability in the concentrations observed in the drains and in the channel, management of a 
relatively small number of storm drains during dry weather flows has the potential to 
significantly reduce metal and bacterial loads during dry weather periods, and improve water 
quality in Ballona Creek (Southern California Coastal Water Research Project, 2004).  
 
7.3.4 Trash Monitoring 
 
Trash monitoring surveys were conducted during the 2002-2003 and 2003-2004 storm seasons.  
Nine storm events were monitored during 2002-2003 and six events were monitored during 
2003-2004.  The sampling results for anthropogenic trash for each year are summarized below.  
Photos for four storm events, including the first storm, are provided in Appendix D, Figures 17-
20.   
 
2002-2003 Sampling Results  
The first storm event of the season, November 7, 2002, produced the most amount of trash 
contributing 36.3% of the total trash collected during the entire season.  Low density single 
family residential was the largest contributor of trash during the first storm of the season 
producing 32% of the total trash, followed by commercial land use which contributed 18% of the 
total trash (Figure 7-14).  Industrial and open space/parks each contributed 17% and high density 
single family residential contributed 16%.   
 

 Ballona Creek Watershed Trash Monitoring 2002-2003 First 
Storm Event

18%

16%

17%

32%

17%
Commercial

High Density Single
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Industrial

Low  Density Single
Family Residential
Open Space/Parks

 
Figure 7-14.  Percent totals for anthropogenic trash per land use collected in the Ballona 

Creek Watershed for the 2002-2003 first storm event. 
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Based on the total amount of trash collected during the 2002-2003 storm season, the largest 
contributors by land use were low density single family residential and commercial, which each 
contributed 25% of the total trash collected.  Open space/parks and industrial produced 18% and 
17%, respectively.  High density single family residential produced the least amount of trash 
contributing 15% of the total trash collected (Figure 7-15).   
 

Ballona Creek Watershed Trash Monitoring 2002-2003 
Storm Season

25%

15%

17%

25%

18% Commercial

High Density Single
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Industrial

Low  Density Single
Family Residential
Open Space/Parks

 

Figure 7-15.  Percent totals for anthropogenic trash per land use collected in the Ballona 
Creek Watershed for the 2002-2003 storm season. 

 
2003-2004 Sampling Results 
The largest amount of trash was collected during the second storm event of the season which 
occurred on January 2, 2004.  The second storm event contributed 28.1% of the total trash 
collected during the entire storm season.  Commercial land use was the largest contributor of 
trash during the second storm of the season, producing 34% of the total trash collected, followed 
by high density single family residential which contributed 22% (Figure 7-16).  Industrial land 
use contributed 16%, and low density single family residential and open space/parks each 
produced 14%.   
 

 Ballona Creek Watershed Trash Monitoring 2003-
2004 Second Storm Event 
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Figure 7-16.  Percent totals for anthropogenic trash per land use collected in the Ballona 
Creek Watershed for the 2003-2004 second storm event. 
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Commercial land use was the largest contributor of trash during the entire 2003-2004 storm 
season producing 31% of the total trash collected, followed by high density single family 
residential which contributed 22% of the total trash (Figure 7-17).  Industrial and low density 
single family residential each produced 17% and open space/parks contributed 13 %. 
 

 Ballona Creek Watershed Trash Monitoring 2003-2004 
Storm Season
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Figure 7-17.  Percent totals for anthropogenic trash per land use collected in the Ballona 
Creek Watershed for the 2003-2004 storm season. 

 
Trash Monitoring Data Analysis 
 
LACDPW is currently in the third year of the five-year trash monitoring program.  Upon 
completion of the program, a detailed analysis of the trash monitoring data will be performed.  
 
7.3.5 Shoreline Monitoring 
 
Shoreline monitoring began in 2001 and continued through 2004.  Water samples were collected 
daily from 16 stations along the Ballona Creek Watershed shoreline from July 1 through June 30 
of each year and analyzed for indicator bacteria, including total coliforms, fecal coliforms, and 
enterococcus.  Sampling locations are presented in Figure 7-4.  The monitoring results for each 
sampling year are summarized below.   
 
2001-2002 Sampling Results 
S10 is the only station within the Ballona Creek drainage area and downstream of the mass 
emission station, S01, and the tributary stations.  The results from this station indicate that 
bacterial densities were higher during wet weather than dry weather, which was the pattern for 
all stations monitored along the shoreline.  Mean bacterial densities for S10 were highest for total 
coliforms and enterococcus during wet weather.  The mean total coliform density was the highest 
of all stations and the mean enterococcus density was the second highest of all stations during 
wet weather.  There were exceedances of bacteria standards for all three indicators at S10 during 
dry and wet weather, which correspond with bacteria exceedances that occurred at the mass 
emission station and the tributary stations within the Ballona Creek Watershed.  Approximately 
8% of samples collected during 2001-2002 exceeded bacteria standards.   
 
Stations located outside of the Ballona Creek drainage area but within the watershed 
management area have shown similar results.  Mean bacterial densities were higher during wet 
weather than dry weather at all stations.  Stations S4, S5, S9 and S16 had the highest bacterial 
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densities during dry and wet weather.  Stations located in the northern portion of the watershed 
(S4, S5 and S9) generally had higher mean densities than those in the southern portion (S16).  
All of these stations are located adjacent to large storm drains or piers.  There were exceedances 
of at least one indicator bacteria at all stations during dry or wet weather in the 2001-2002 
sampling season, with more exceedances occurring during wet weather.  Station S5 had the 
highest percentage of exceedances (18%) followed by S16 (15%) and S4 (12%).   
 
2002-2003 Sampling Results 
Similar to the 2001-2002 results, S10 mean bacterial densities were higher during wet weather 
than dry weather, with higher densities of total coliforms and enterococcus.  There were 
exceedances of all three indicator bacteria at S10 during dry and wet weather, with more 
exceedances occurring during wet weather.  These results also correspond with bacteria 
exceedances that occurred at the mass emission station and the tributary stations within the 
Ballona Creek Watershed.  Approximately 17% of samples collected during 2002-2003 exceeded 
bacteria standards.   
 
The additional shoreline stations located within the management area have shown similar results 
to the 2001-2002 sampling season.  Mean bacterial densities were higher during wet weather 
than dry weather at all stations.  The highest bacterial densities during dry weather were found at 
stations S4, S5 and S16.  There were exceedances of at least one indicator bacteria at all stations 
during dry or wet weather in the 2002-2003 sampling season, with more exceedances occurring 
during wet weather.  Station S16 had the highest percentage of exceedances, with 28%, followed 
by S4 and S9 (22%) and S5 (21%).   
 
2003-2004 Sampling Results 
Similar to the previous sampling results, S10 mean bacterial densities were higher during wet 
weather than dry weather.  This station had the highest mean total coliform density and one of 
the highest mean enterococcus densities during dry weather.  There were exceedances of all three 
indicator bacteria at S10 during dry and wet weather, with more exceedances occurring during 
wet weather.  These results also correspond with bacteria exceedances that occurred at the mass 
emission station and the tributary stations within the Ballona Creek Watershed.  Approximately 
12% of samples collected during 2003-2004 exceeded bacteria standards.   
 
The additional shoreline stations located within the management area have shown similar results 
to the previous sampling seasons.  Mean bacterial densities were higher during wet weather than 
dry weather at all stations.  The highest bacterial densities during dry weather were found at 
stations S5, S6, S9 and S16, which were located near flowing storm drains or piers.  There were 
exceedances of at least one indicator bacteria at all stations during dry or wet weather in the 
2003-2004 sampling season, with more exceedances occurring during wet weather.  Station S9 
had the highest percentage of exceedances, with 25%, followed by S6 (18%), S5 (9%) and S16 
(8%).   
 
Further discussion of toxicity results and inter-relationships on a cross-watershed basis is 
presented in Section 10.  Due to the limited data-set on a watershed basis, the inter-relationship 
discussion is presented on regional basis in Section 10.Correlations between toxicity results with 
COC are discussed in this section using the results from all the watersheds.   
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7.4 Regional Monitoring Summary 
 
7.4.1 Bioassessment Results/Discussion 
 
Information on the stream bioassessment surveys of October 2003 and October 2004 originally 
appeared in annual monitoring reports submitted to LACDPW (BonTerra 2004, Weston 2005).  
In the discussion below, ratings of the benthic macroinvertebrate communities is based on a CFG 
Southern California Index of Biotic Integrity (IBI) (Ode et al. In Press), a quantitative scoring 
system based on the cumulative value of seven biological metrics.  The scoring range is 0-70, 
and the scores are categorized into qualitative ratings of Very Poor (0-13), Poor (14-26), Fair 
(27-40), Good (41-55), and Very Good (56-70).  Additional individual metrics and aspects of 
species composition are discussed when notable.  Section 10 of this report provides more 
overview and detail of the results from the regional monitoring.   
 
7.4.1.1 Introduction 

Stream bioassessment monitoring was conducted at one site in the Ballona Creek Watershed.  
The location of the site is presented in Figure 7-4, and a description of the site and the 
justification for the monitoring location is presented in Table 7-3.  The site was located in the 
main channel of Ballona Creek upstream of South Sepulveda Blvd.  The creek is fully concrete 
lined in the monitoring reach.   
 

Table 7-3.  Ballona Creek Watershed stream bioassessment monitoring sites.   
October 2003 and 2004. 

Station Receiving Water 
Body Location – Date Coordinates Justification 

14 Ballona Creek 
Lined channel 

Ballona Creek at I-405 and S. 
Sepulveda Blvd – Oct. 25 

N 34º 00.444’ 
W 118º 23.757’ 

Original location relocated 
due to tidal influence 

 
 
7.4.1.2 Benthic Macroinvertebrate Community 

The benthic macroinvertebrate community in Ballona Creek had a CFG Southern California 
Index of Biotic Integrity score of 6 in 2003 and 10 in 2004, with a quality rating of Very Poor for 
both years (Table 7-4).  The community was dominated by Chironomid midges in both years, 
although they were much more dominant in 2004.  Baetid mayflies (Baetis, Fallceon quilleri) 
and the caddisfly Hydroptila were more abundant in 2003.  There were no taxa collected that 
were highly intolerant to impairment (tolerance value of 0, 1, or 2.)  Water quality was variable 
between the two surveys, likely due to the 2004 survey being conducted approximately one week 
after a significant rain event.  The 2004 survey recorded substantially lower pH, water 
temperature, dissolved oxygen, and specific conductance, while turbidity was much higher.   
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Table 7-4.  Index of Biotic Integrity and Water Quality Measures of the Ballona Creek 

Watershed. 

Ballona Creek Watershed 
Station 14 

Ballona Creek 
(lined channel) 

Survey Oct-03 Oct-04 
Index of Biotic Integrity/ 
Qualitative Rating 

6 
Very Poor 

10 
Very Poor 

Water Quality 
Temperature © 22 17.8 
pH 8.4 7.5 
Specific Conductance (ms/cm) 1.170 0.683 
Hardness (mg/L CaCO3) NS 244 
Dissolved Oxygen (mg/l) 15.96 6.98 

 
 
7.4.1.3 Relationship of Bioassessment to Constituents of Concern 

Data from the mass emissions stations, summarized in Section 7.3, were used to identify possible 
relationships between constituents of concern and impacts to the benthic macroinvertebrate 
communities.  Additional impairments identified in the 303(d) listing were not considered here 
due to a lack of available recent data.   
 
Bioassessment Station 14-Ballona Creek was located in close proximity to the Ballona Creek 
mass emissions station S01 (Figure 7-5).  The benthic community was rated Very Poor in 
Ballona Creek, and the physical habitat in this stream reach was also poor.  Constituents of 
concern that exceeded WQOs included copper and lead.  Total copper and lead consistently 
exceeded water quality objectives and lead was the only dissolved metal to exceed WQOs.  High 
concentrations of heavy metals have long been known to negatively impact macroinvertebrate 
communities (e.g., Winner et al. 1980).  Bacteria levels were consistently very high, and while 
bacteria alone likely did not directly impact the benthic community, high densities generally 
indicate other water quality issues such as elevated fine organic matter or nutrients that could 
degrade the system.  Two pesticides were detected in stormwater samples, diazinon and 
prometryn, and these would likely have a deleterious effect on the macroinvertebrate community. 
 
The Ballona Creek Watershed was also monitored at six tributary sites upstream of the 
bioassessment monitoring site.  In addition to the COC exceedances listed above, cyanide, oil 
and grease, pH, and various metals were detected in concentrations that exceeded WQOs.  
 
7.4.2 Estuary Sampling Program Results/Discussion 
 
Five stations within the Ballona Creek Estuary, identified as 4053, 4213, 5735, 5767, and 5787 
were monitored under the supervision of SCCWRP in the summer of 2003.  The locations of the 
stations are presented in Figure 7-18.  Samples were analyzed for sediment chemistry, sediment 
toxicity and benthic macroinvertebrate diversity.  The results from these sampling events are 
discussed in the following section and presented in Table 7-5.  The complete list of laboratory 
analytical data results are presented in Appendix E, Table 4.   
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Figure 7-18.  Ballona Creek Estuary Sampling Stations. 
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Table 7-5.  Analytical Results for Constituents Analyzed in the Ballona Creek Estuary. 
Ballona Creek Estuary Constituent Units ER-L* ER-M* 4053 4213 5735 5767 5787 

Toxicity         
Mean Eohaustorius Survival %   0 59 27 19 90 
Infauna Community Indices         
Number of species #/0.1 m2   37 12 45 53 85 
Total abundance #/0.1 m2   16,836 5767 1628 1800 3809 
Shannon-Wiener diversity    1.31 1.09 2.57 2.52 2.23 
Evenness    0.36 0.44 0.67 0.63 0.50 
Dominance    2 2 6 5 4 
Sediment Size and TOC         
Gravel %   55.00 55.70 0.21 0.29 0.68 
Sand %   35.62 42.34 48.53 57.80 79.65 
Silt  %   8.62 1.80 48.76 39.84 18.97 
Clay %   0.84 0.16 2.50 2.07 0.70 
Median size microns   2222.89 2187.01 58.30 125.47 710.87 
Mean size microns   1759.90 2093.95 115.75 133.83 221.73 
TOC %   4.946 0.497 0.669 1.196 0.352 
Metals mg/kg        
Arsenic mg/kg 8.2 70 4.01 2.37 3.54 7.52 2.97 
Cadmium mg/kg 1.2 9.6 0.84 0.13 0.83 0.96 0.31 
Chromium mg/kg 81 370 21.9 19.5 21.1 19.3 10.6 
Copper mg/kg 34 270 36.4 11.5 32.9 33.4 10.6 
Lead  mg/kg 46.7 220 41.0 12.7 111.0 59.3 35.5 
Mercury mg/kg 0.15 0.71 0.11 0.03 0.05 0.08 0.03 
Nickel mg/kg 20.9 51.6 13.1 9.7 13.3 12.5 7.6 
Silver  mg/kg 1 3.7 0.86 0.44 0.66 0.87 0.36 
Zinc mg/kg 150 410 202.0 73.5 186.0 165.0 107.0 
Pesticides         
Total detectable DDT µg/kg 1.58 46.l 17.3 1.4 5.4 9.7 0.0 
Total detectable chlordane µg/kg 0.6 6 21.6 1.3 0 0 0 
PAHs         
Total detectable PAHs µg/kg 4022 44,800 1929 69 182 488 408 
PCBs         
Total detectable PCBs µg/kg 22.7 180 0.0 0.0 8.0 0.0 0.0 

Mean ER-M quotient    0.44 0.08 0.15 0.14 0.07 
* Effects Range-Low and Effects Range-Median (Long et al. 1995) 
Chemistry results in bold = exceeds ER-L 
Chemistry results in bold = exceeds ER-M 
Toxicity in bold = identified as moderately toxic (Bight 03 draft report, SCCWRP 2004) 
Toxicity in bold = identified as highly toxic (Bight 03 draft report, SCCWRP 2004) 
Mean ERM-Q in bold = above 0.10 threshold (Long et al. 1998) 
NR = not reported 
J = Estimated value above MDL and below RL 
 
Currently, there are no universally accepted criteria for assessing contaminated sediments.  
However, SCCWRP decided to utilize Effect Range-Low (ER-L) and Effect Range-Median (ER-
M) values to evaluate the potential for sediment to cause adverse biological effects (Long et al. 
1995).  The guidelines were intended to provide informal (non-regulatory) effects-based 
benchmarks of sediment chemistry data (Long et al. 1998).  Two effects categories have been 
identified:   
 

ER-L – Effects Range-Low:  concentrations below which adverse biological effects are 
rarely observed; and 

ER-M – Effects Range-Median:  concentrations above which adverse biological effects 
are more frequently, though not always observed. 

 
Sediment chemistry data from samples collected from each of the estuaries were compared to the 
ER-L and or the ER-M data (Table 7-5). 
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In addition, for each estuary ER-M values were used to calculate a mean ER-M quotient (ERM-
Q).  The concentration of each constituent was divided by its ER-M to produce a quotient, or 
proportion of the ER-M equivalent to the magnitude by which the ER-M value is exceeded or not 
exceeded.  The mean ERM-Q for each embayment was then calculated by summing the ERM-Qs 
for each constituent and then dividing by the total number of ERM-Qs assessed.  ERM-Qs were 
not calculated for constituents below the detection limit and thus were not used in the generation 
of the mean ERM-Q.  The mean ERM-Q thus represents an assessment for each embayment of 
the cumulative sediment chemistry relative to the threshold values.  In this way, the cumulative 
risks of effect to the benthic community can provide a mechanism to compare embayments.  This 
method has been used and evaluated by several researchers (Hyland et al. 1999, Carr et al. 1996, 
Chapman 1996, and Long et al. 1995) throughout the country. 
 
The aggregate approach using an ERM-Q is a more reliable predictor of potential toxicity but 
should not be used to infer causality of specific contaminants.  ER-L and ER-M values were 
originally derived to be broadly applicable and they cannot account for site-specific features that 
may affect their applicability on a more local or regional level.  Local differences in 
geomorphology can result in chemicals being more or less available and therefore more or less 
toxic than an ER-L or ER-M value might indicate.  Additionally, some regions of the country are 
naturally enriched in certain metals and local organisms have become adapted. 
 
Sediment Chemistry.  Sediments were analyzed for four groups of constituents: metals, 
pesticides, PAHs and PCBs.  Three metals, including copper, lead, and zinc exceeded the ER-L 
at some of the stations within the Ballona Creek Estuary.  Copper exceeded the ER-L at one 
station, 4053, with a value of 36.4 mg/kg.  Lead exceeded the ER-L at two stations, 5735 and 
5767, with values of 111 and 59.3 mg/kg, respectively.  Zinc exceeded the ER-L at three of the 
five stations with values ranging from 165 to 202 mg/kg.  There were detections of all other 
metals at all stations; however, concentrations were below the ER-L and ER-M values.   
 
The only pesticides with concentrations above ER-L and ER-M values were total detectable 
DDT and total detectable chlordane.  Total detectable DDT exceeded the ER-L at three stations, 
with values ranging from 5.4 to 17.3 µg/kg.  Total detectable DDT was below the ER-L value at 
station 4213 and was not detected at station 5787.  Total detectable chlordane exceeded the ER-L 
at one station, 4213, with a value of 1.3 µg/kg and exceeded the ER-M at station 4053 with a 
value of 21.6 µg/kg.  Total detectable chlordane was not detected at the other three stations.   
 
Total detectable PAHs were below the ER-L values at all five stations monitored in the Ballona 
Creek Estuary.  Total detectable PCBs were only detected at station 5735 but were below the 
ER-L.   
 
ERM-Q values were above the threshold of 0.10 at three out of the five stations monitored in the 
Ballona Creek Estuary.  Stations 4053, 5735 and 5767 had mean ERM-Q values above the 0.10 
threshold, with values of 0.44, 0.15 and 0.14, respectively.  The other two stations had mean 
ERM-Q values below 0.10, with values of 0.07 and 0.08.   
 
Three of the stations displayed similar patterns of exceedances in the Ballona Creek Estuary.  
Stations 4053, 5735, and 5767, the stations in the middle of the estuary, had the most number of 
exceedances and all had mean ERM-Q values above the 0.10 threshold.  The sediments at these 
stations were also identified as highly toxic to the test organisms (see below).  The station 
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located at the bottom of the estuary, 5787, did not have any exceedances, and had the lowest 
ERM-Q value and the highest percent survival rate of E. estuarius (see below).   
 
Sediment Toxicity.  The mean percent survival of the test organism, E. estuarius, exposed to 
Ballona Creek Estuary sediments ranged from 0 to 90%.  Percent survival was the lowest at 
stations 4053, 5735, and 5767, with values of 0%, 27% and 19%, respectively.  These values 
suggest that the Ballona Creek Estuary sediments in these areas are highly toxic to the test 
organisms (Bight 03 draft report, SCCWRP 2004).  The mean percent survival of E. estuarius at 
station 4213 was 59%, suggesting that the sediments in this area were moderately toxic to the 
test organisms.  Station 5787 had a mean percent survival of 90%, which suggests that the 
sediments in this area were not toxic.   
 
Benthic Community Structure.  Total abundance ranged from 1,628 organisms/0.1m2 at station 
5735 to 16,836 organisms/0.1m2 at station 4053.  The total number of species ranged from 12 at 
station 4213 to 85 organisms/0.1m2 at station 5787.  Species diversity was highest at station 5735 
with a value of 2.57 and lowest at station 4213 with a value of 1.09.  Evenness values ranged 
from 0.36 at station 4053 to 0.67 at station 5735.  Dominance values ranged from 2 to 6.   
 
Sediment Size.  Sand, gravel and silt were the dominant sediment constituents at the stations 
monitored in the Ballona Creek Estuary.  Sand dominated the sediment composition at two 
stations, 5767 and 5787, followed by silt.  Gravel was the dominant sediment constituent at 
stations 4053 and 4213 followed by sand, and silt was the dominant constituent at station 5735, 
followed by sand.  Median grain size ranged from 58.3 to 2222.9 microns.  TOC content ranged 
from 0.35 to 4.95%.  Station 4053 had the largest median grain size and the highest TOC 
content.   
 
7.5 Conclusions 
 
The water quality monitoring conducted during the past ten years at the Ballona Creek mass 
emission site has identified several COCs that persistently exceed WQOs.  These COCs include 
cyanide, indicator bacteria (total coliform, fecal coliform and enterococcus) and metals (total 
copper and total and dissolved lead).  None of the COCs had concentrations that were shown to 
have significantly increasing or decreasing trends.  However, several other constituents that were 
not identified as COCs did exhibit trends in their concentration levels through the history of the 
monitoring program.  Bicarbonate, potassium and MBAS were shown to have significantly 
increasing concentrations.  The concentrations of total petroleum hydrocarbons, however, 
significantly decreased during the same time period.   
 
Figure 7-19 displays the events that were monitored congruently at the Ballona Creek mass 
emission station and its tributaries and lists some COCs that exceededed applicable standards at 
the mass emission station.  If COCs measured at a tributary station exceeded the standard on a 
common sampling date, the tributaries are listed in the table as well.  The table shows that 
bacteria, total copper, and total lead exceeded WQOs at the mass emission station on nearly 
every monitoring date and that exceedances coincided at many, if not all tributaries.  Total zinc 
had exceedances at the mass emission station during the October 26th and the December 5th 
storms with many associated tributary exceedances.  Cyanide had exceedances at the mass 
emissions station on two events and corresponding exceedances in many of the tributaries. Other 
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constituents had less of a connection between water quality exceedances at the mass emission 
station and exceedances at the tributary stations. 
 
 

10/17 10/26 12/5 10/17 10/26 12/5 10/17 10/26 12/5 10/17 10/26 12/5
BC
BN
CN
SC
AD
CC
FD

10/17 10/26 12/5 10/17 10/26 12/5 10/17 10/26 12/5 10/17 10/26 12/5

BC
BN
CN
SC
AD
CC
FD

10/17 10/26 12/5 10/17 10/26 12/5 10/17 10/26 12/5 10/17 10/26 12/5

BC
BN
CN
SC
AD
CC
FD

Mass Emission Station Exceedance BC = Ballona Creek (S01) AD = Adams Drain (TS10)
Tributary Station Exceedance BN = Benedict Canyon (TS07) CC = Centinela Creek (TS11)

CN = Cochran (TS08) FD = Fairfax Drain (TS12)
SC = Sepulveda Creek (TS09)

Total Aluminum

Dissolved Copper

DiazinonOil & Grease

Enterococcus

Total Copper Total Zinc Total Lead

Cyanide pH

Total Coliform Fecal Coliform

 
 

Figure 7-19.  Comparative Summary of Constituents Frequently Exceeding WQOs at 
Ballona Creek and its Tributaries. 

 
The magnitude of exceedance (Water Quality Ratios) for bacteriological indicators and selected 
metals at Centinela Creek and the other tributary stations and the mass emission station was 
presented on Figures 7-12 and 7-13, respectively.  For bacteriological indicators, the magnitude 
of exceedance of the WQO is similar for all the tributaries and the mass emission station.  No 
one or set of tributaries appear to be a primary source of bacterial indicator exceedances based on 
concentration.  Based on concentration, Sepulveda and the further upstream tributaries appear to 
exhibit greater exceedances of the WQO for the selected metals. These results are consistent with 
the findings of the dry weather characterization study of Ballona Creek conducted by the 
Southern California Coastal Water Research Project.  The results of this study also indicated that 
the distribution of higher metals and elevated bacteria concentrations for the dry weather flows 
was “bimodal.”  The highest concentrations were detected between km 3 and 6, immediately 
upstream of the tidal portion of Ballona Creek, and between km 9 and 12, below the portion of 
the watershed where Ballona Creek daylights from an underground storm drain to an exposed 
channel.  
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The results of this study further concluded that these portions of the Creek correspond to where 
the storm drains that exhibit the highest concentrations and loads discharge to the channel.  The 
greatest volume of discharge was observed in 4 of the 40 drains sampled, consisting of 
approximately 85% of the total flow to the channel.  It was further determined that eight of the 
40 drains contribute between 91% and 93% of the total daily load for metals.  The highest 
concentrations of both metals and bacteria were attributed to 9 drains.  The conclusions of the 
study indicated that although there is a large variability in the concentrations observed in the 
drains and in the channel, management of a relatively small number of storm drains during dry 
weather flows has the potential to significantly reduce metal and bacterial loads during dry 
weather periods, and improve water quality in Ballona Creek (Southern California Coastal Water 
Research Project, 2004).  
 
Trash monitoring in the 2002-2003 and 2003-2004 storm seasons has identified the amounts 
flowing into the storm drain system per land use from the Ballona Creek Watershed.  In 2002-
2003, the first storm event of the season produced the most amount of trash, while the second 
storm event contributed the most amount of trash during the 2003-2004 storm season.  Low 
Density Single Family Residential was the largest contributor of trash during the first storm of 
the 2002-2003 season and commercial land use was the largest contributor of trash during the 
second storm event of the 2003-2004 season.  Based on the results for the entire storm seasons, 
low density single family residential and commercial produced the most amount of trash during 
2002-2003 and commercial land use was the largest contributor during the 2003-2004 storm 
season.   
 
Shoreline monitoring from 2001-2004 within Ballona Creek Watershed indicated that bacterial 
densities were higher during wet weather than dry weather.  Stations located in the northern 
portion of the watershed generally had higher mean densities than those in the southern portion, 
as well as those stations that were located adjacent to large storm drains or piers.  There were 
exceedances of bacteria standards of at least one indicator bacteria at all stations during dry or 
wet weather in all three sampling seasons, with more exceedances occurring during wet weather.  
These exceedances correspond with the bacteria exceedances that occurred at the mass emission 
station and the tributary stations within the Ballona Creek Watershed.   
 
Stream bioassessment monitoring was conducted in October 2003 and October 2004. 
Bioassessment monitoring sites were established at one location in the Ballona Creek Watershed 
to assess biological integrity and to detect biological trends and responses to pollution in 
receiving waters throughout the region.  The Ballona Creek site was located in an urbanized 
portion of the watershed and received urban runoff.  The benthic macroinvertebrate community 
had CFG Southern California Index of Biotic Integrity scores of 6 and 10, and quality ratings of 
Very Poor for both years.   
 
The Ballona Creek Estuary was monitored to estimate the extent and magnitude of ecological 
change in the SCB and to determine the mass balance of pollutants that currently reside within 
the SCB.  Sediments from five stations within the estuary were analyzed for chemistry, toxicity 
and benthic macroinvertebrate diversity.  The results of the chemistry assessment indicated that 
three metals, copper, lead and zinc, were detected above the ER-L or ER-M values.  Total 
detectable DDT and total detectable chlordane were found in high concentrations.  Three stations 
had ERM-Q values above the 0.10 threshold.  Sediment toxicity was identified as moderately 
toxic to the test organisms at one station and highly toxic at three stations.   
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8.0 MALIBU CREEK WATERSHED MANAGEMENT AREA 
 
8.1 Watershed Description 
 
8.1.1 Watershed Land Use, Percent Impervious, and Population 
 
The Malibu Creek Watershed Management Area is 81% vacant with the second highest land use 
being residential (11%) as shown on Figure 8-1.  The Malibu Creek Watershed is one of the least 
urbanized of the watershed management areas in Los Angeles County.  Only Santa Clara 
Watershed has a larger percentage of undeveloped area. The residential and developed areas of 
the Malibu Creek Watershed Management Area are primarily on the coast near Malibu Point and 
in the northern upper reaches of Malibu Creek in Agoura Hills and Westlake Village as shown 
on the Figure 8-2.   
 
The average percentage of impervious area of the Malibu Creek Watershed is estimated to be 8% 
based on assumptions on impervious areas in each land use type.  This is the second lowest ratio 
of impervious land area in the six Watershed Management Areas.   
 
The population density in the Malibu Creek WMA is low and concentrated near Agoura Hills 
and the coast (Figure 8-3). 
 
 

Vacant
81%

Agriculture
2%

Residential
11%

Open Space and 
Recreation

2%

Commercial and Public
2%

Transportation and 
Utilities

1% Mixed Use
1%

 
 

Figure 8-1.  Land Use Percentages in the Malibu Creek Watershed. 
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Figure 8-2.  Land Use Distribution in the 
Malibu Creek Watershed. 
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Figure 8-3.  Population Density in the 
Malibu Creek WMA. 
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8.1.2 Hydrology and Monitoring Stations 
 
The Malibu Creek Watershed includes approximately 109 square miles of the southwestern 
portion of Los Angeles County and the southern part of Ventura County.  The watershed 
contains seven subwatersheds and except for residential and commercial areas along the coast, 
each drains primarily open space.  Other subwatersheds drain directly to Santa Monica Bay.  The 
Malibu Creek Watershed is the largest basin to discharge into Santa Monica Bay.   
 
The Malibu Creek Watershed Management Area is composed of the Malibu Creek Watershed 
and several other smaller coastal canyon creeks (Figure 8-4).  The mass emission station “S02” is 
about 4 miles from the coast.  The drainage area that is monitored by this mass emission station 
is outlined in Figure 8-4. Several bioassessment stations are located higher up in the watershed. 
 
Figure 8-5 displays how sampling events corresponded with wet and dry periods during the fall 
and winter of 2004-2005.  The first storm event of the season, on October 16, 2004, coincided 
with the season’s first monitoring event.  Daily rainfall totals of monitored events ranged from 
0.4” on January 11, 2005 to 1.5” on October 26, 2004.  The wettest period of the season occurred 
over a 16 day stretch in late December and early January.  It was at the end of this wet period, on 
January 11th, that the last storm of the season was monitored. 
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Figure 8-4.  Hydrology and 
Monitoring Stations. 
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Daily Rain Totals and Sampling Events in the Malibu Creek Watershed
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Figure 8-5.  Daily Rainfall and Sampling Events in the Malibu Creek Watershed, Nov 04 to 

Jan 05. 
 
 
 
 
Figure 8-6 shows the distribution of rainfall across the watershed during the wet season 
monitoring events.  Rainfall amounts appear to be highest in the western portion of the 
watershed.  It is possible that two eastern rainfall gauges were not collecting information during 
these monitored storms.  This will be investigated. 
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Figure 8-6.  Distribution of Rainfall in the 
Malibu Creek WMA for Monitored Storms. 
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8.2 Flow Monitoring 
 
Figure 8-7 shows a historical flow volume record of monitored storms at the Malibu Creek 
monitoring station.  Monitored flow (green bars) represents the amount of storm flow that is 
represented in the mass emission station composite sampling.  Total flow (blue bars) represents 
the total amount of storm flow over the entire storm event. Note that the highly variable flow 
volume appears on a log scale.   
 
Note: Flow data for the 2004/05 storm season is to be provided by LADPW.   
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Figure 8-7.  Summary of Flow Volumes of Monitored Events on Malibu Creek. 

 
 
8.3 Core Stormwater Monitoring Summary 
 
8.3.1 Mass Emissions 
 
Four wet weather and two dry weather events were monitored at the Malibu Creek mass 
emission site during the 2004-2005 monitoring season.  Sampling occurred during storms on 
October 17 and 26, 2004, December 5, 2004 and January 11, 2005.  The dry weather events 
occurred on November 16, 2004 and March 9, 2005.  Sample results from this current 
monitoring year are discussed in Section 8.3.1.1 and presented in Appendix C, Table 6.  
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Highlighted cells in Table 6 represent concentrations exceeding respective water quality 
objectives.  This discussion presents the results based on groups of constituents of concern 
(general chemistry, nutrients, bacterial indicators, metals, semi-volatiles and PCBs, and 
pesticides and herbicides).  Wet weather data for each group of constituents of concern are 
reviewed and presented first, followed by a brief comparison of the dry weather results.  Section 
8.3.1.2 presents a summary of the historical data collected at these stations and an assessment of 
the trend analyses performed on the water quality data.  Section 8.3.1.3 lists the COCs for each 
of these drainages.   
 
8.3.1.1 2004-2005 Results 

There were few general water chemistry exceedances of water quality objectives at the Malibu 
Creek mass emission station.  Sulfate exceeded the water quality objectives in three of the four 
stormwater samples.  TDS exceeded criteria during the first storm event and cyanide exceeded 
objectives during one dry weather event.  The maximum concentration of major ions in the water 
column occurred during the first storm as well, corresponding to the maximum TDS, specific 
conductance, hardness and alkalinity concentrations measured.   
 
Nutrients were detected in all stormwater samples with the exception of ammonia and nitrite, 
which were not detected in the January 11, 2005 stormwater sample.  All nutrients with the 
exception of nitrite were detected during the dry weather events.  Nitrate-N and nitrite-N 
concentrations were all below Basin Plan criteria during wet and dry weather events.   
 
There were exceedances of indicator bacteria during three storm events.  Fecal coliform and 
enterococcus exceeded objectives during the first three storms, while total coliform exceeded 
WQO during the first two storms.  Indicator bacteria were not analyzed in the last stormwater 
sample collected on January 11, 2005.  All indicators were detected during both dry weather 
events.  Enterococcus densities exceeded the WQO during one dry weather event; however, total 
and fecal coliform were below objectives.  Fecal streptococcus densities were equal to 
enterococcus densities for all sampling events.   
 
Five metals exceeded WQOs in samples collected from Malibu Creek, including aluminum, 
cadmium, copper, lead and nickel.  Total aluminum, cadmium, and lead each exceeded their 
respective WQO during one storm event on January 11, 2005.  Total nickel exceeded WQOs 
during two storm events and total copper exceeded WQO during all wet weather sampling 
events.  Only total copper exceeded WQO during one dry weather event.  None of these metals 
exceeded WQOs in their dissolved state in wet or dry weather samples.   
 
Total and dissolved beryllium, hexavalent chromium, mercury, and thallium and dissolved 
manganese and silver were not detected in any samples collected, during wet or dry monitoring 
events.  Dissolved iron and lead were only detected during the January 11, 2005 storm event.  As 
mentioned previously, the January 11, 2005 storm event had the highest TSS concentrations.  All 
remaining metals were detected at levels below applicable WQOs.   
 
Bis (2-Ethylhexl) phthalate was the only semi-volatile organic that was detected in any of the 
samples.  Concentrations were detected during the last dry weather event with a value of 24.30 
µg/L.  None of the PCBs or herbicides were detected in any of the samples collected during the 
2004-2005 monitoring season.  Diazinon was the only pesticide to be measured above detection 
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limits during two storm events and one dry weather event, with detectable concentrations ranging 
from 0.03 µg/L to 0.06 µg/L.  Concentrations were below water quality objectives.  
 
8.3.1.2 Historical Review 

Table 8-1 presents annual means for the constituents that were monitored from 1995 to 2005 
with the appropriate water quality objectives.  Each observation was compared to the lowest 
applicable WQO from the Basin Plan, Ocean Plan, or the California Toxic Rule (CTR) and those 
above the WQO were highlighted.  Water quality objectives for metals are hardness dependent.  
Metal concentrations were determined using a mean hardness value; however, individual events 
show specific hardness for that particular event.  Therefore, results for individual events may 
show different results that may be less than water quality objectives.  Individual events for each 
year are presented in the annual reports.   
 
The yellow-highlighted cells in Table 8-1 indicate that a constituent’s detection limit is greater 
than the WQO.  For statistical analyses, one-half the detection limit is used in place of a non-
detect result.  Therefore, annual means generated from values highlighted in yellow may be 
misrepresentative of actual concentrations.  Table 8-1 suggests that total mercury and total 
thallium have consistently exceeded WQOs; however, out of all 30 individual samples collected 
during the past 5 years of monitoring, total mercury and thallium have never been detected.  
Furthermore, the Ocean Plan was developed for the protection of marine resources.  It applies 
specifically to discharges to the ocean and not to discharges to enclosed bays, estuaries or inland 
waters.  The Ocean Plan criteria were intended for ocean water samples representative of the 
discharge area after initial dilution has been completed (SWRCB 2001).  Therefore, applying the 
Ocean Plan criteria to stormwater samples collected upstream of the Malibu Creek mouth and 
interpreting these results should be done with caution.  Concentrations for these constituents 
were not considered as exceedances.  
 
Table 8-1 also presents frequency and mean magnitude of exceedance ratios for each constituent.  
The frequency ratio was determined by dividing the total number of years a constituent was 
analyzed into the number of times the mean value of a constituent exceeded the WQO.  The 
mean magnitude of exceedance was determined by dividing the WQO for a constituent into the 
constituents mean value for each year, then calculating the average magnitude of exceedance.  A 
frequency ratio greater than 0.5 (50%) and a mean exceedance ratio greater than 1.0 were used as 
the criteria for determining whether a given parameter should be considered as a COC.  
 
Blue highlighted cells in Table 8-1 represent exceedances of water quality objectives; yellow 
cells represent constituents in which the detection limits were above water quality objectives and 
were not considered exceedances; orange cells represent a frequency ratio greater than 0.5 (50% 
exceedance) and a mean exceedance ratio greater than 1.0.  
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Table 8-1.  Annual Mean Concentration for Constituents Measured at the Malibu Creek Mass Emission Site, 1994 – 2005. 
 

Constituent Units 
Lowest 
WQO1 1994-95 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
General 

Alkalinity mg/l         144 179 162 188 205 213 216 167 0.0   
Bicarbonate mg/l         144 176 189 227 250     221 0.0   
BOD mg/l         18.2 7.1 3.4 5.5 13.8 13.8 4.6 10.8 0.0   
Calcium mg/l         76 132 115 108 89     118 0.0   
Carbonate mg/l           3.56   3.71 1.00     1.00 0.0   
Chloride mg/l 500       73 102 89 104 124 111 159 122 0.0 0.2 
COD mg/l         110.9 48.2 69.0 83.1 181.0 97.9 59.8 51.7 0.0   
Cyanide mg/l 0.004       0.01       0.01 0.01 0.01 0.01 1.0 1.5 
Dissolved Oxygen mg/l <5                 7.93 9.35 8.53 0.0 0.6 
Fluoride mg/l 2       0.15 0.24 0.26 0.20 0.21 0.23 0.18 0.26 0.0 0.1 
Hardness mg/l         362 587 539 589 733 729 727 558 0.0   
Magnesium mg/l         42.4 72.9 64.8 77.9 90.6     63.8 0.0   
MBAS mg/l           0.15   0.05 0.05 0.04 0.04 0.07 0.0   
Oil and Grease mg/l         2.82 0.95   2.50 2.73 3.83 2.50 2.20 0.0   
pH   6.5/8.5       7.84 8.23 7.88 8.10 8.17 8.25 8.11 7.62 0.0   
Potassium mg/l         4.84 5.45 6.30 5.98 9.08     9.13 0.0   
Sodium mg/l         85 100 100 99 127     105 0.0   
Specific Conductance umhos/cm         1064 1803 1598 1615 2204 1655 2140 1547 0.0   
Sulfate mg/l 500       294 331 410 449 446 594 616 485 0.3 0.9 
Total Dissolved Solids mg/l 1500       672 1157 974 1027 1429 1112 1394 1037 0.0 0.7 
Total Organic Carbon mg/l         15.38 10.95 7.49 6.71 7.78 10.32 6.63 10.80 0.0   
Total Phenols mg/l     0.44           0.05 0.05 0.05 2.44 0.0   
Total Suspended Solids mg/l         604 108 244 353 177 418 149 411 0.0   
Turbidity ntu 225       310.4 89.6 155.2 171.4 86.2 52.8 47.2 6.2 0.1 0.5 
Volatile Suspended Solids mg/l         86.7 20.3 30.1 39.8 34.3 22.6 24.2 48.6 0.0   

Nutrients 
Ammonia mg/l         0.29 0.18 0.09 0.18 0.20     0.34 0.0   
Dissolved Phosphorus mg/l         0.57 0.45 0.50 0.55 0.78 0.28 0.72 0.52 0.0   
Kjeldahl-N mg/l         2.40 2.02 1.34 2.48 2.25 2.52 0.64 2.72 0.0   
NH3-N mg/l         0.24 0.14 0.08 0.14 0.16 0.20 0.11 0.28 0.0   
Nitrate mg/l         7.79 14.58 14.48 9.23 18.59 5.38 20.64 16.48 0.0   
Nitrate-N mg/l 10       1.91 3.29 3.27 2.15 4.20 1.21 4.76 3.72 0.0 0.3 
Nitrite-N mg/l 1             0.06 0.08 0.09 0.47 0.17 0.0 0.2 
Total Phosphorus mg/l         0.71 0.48 0.58 0.61 0.88 0.48 0.88 0.72 0.0   

Indicator Bacteria 
Fecal Coliform mpn/100ml 400 167,333 188,700 22,600 2,044,100 34,662 40,967 27,743 401,820 7,797 436 7,758 1.0 669.1 
Enterococcus mpn/100ml 104 20,800 14,200     9,568 137,386 33,305 226,400 11,290 778 44,625 1.0 532.4 
Fecal Streptococcus mpn/100ml   34,333 60,160 163,000 761,875 158,410 175,289 119,948 351,400 13,290 786 44,625 0.0   
Total Coliform mpn/100ml 10,000 213,333 406,800 200,733 2,164,250 474,876 100,922 124,563 408,575 20,017 12,446 286,850 1.0 40.1 

Metals 
Dissolved Aluminum ug/l         1890.2     69.7 50.0 50.0 50.0 50.0 0.0   
Dissolved Antimony ug/l               2.50 1.58 1.67 2.10 2.04 0.0   
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Table 8-1.  Annual Mean Concentration for Constituents Measured at the Malibu Creek Mass Emission Site, 1994 – 2005. 
 

Constituent Units 
Lowest 
WQO1 1994-95 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
Dissolved Arsenic ug/l               2.50 2.06 2.02 1.61 2.03 0.0   
Dissolved Barium ug/l         38.7 49.4 46.0 26.5 33.2     28.0 0.0   
Dissolved Berylium ug/l               0.50 0.50 0.50 0.50 0.50 0.0   
Dissolved Boron ug/l         325 425 302 290 410     572 0.0   
Dissolved Cadmium ug/l 5.8-9.7       1.14     0.59 0.43 0.59 0.49 0.43 0.0 0.1 
Dissolved Chromium ug/l 187.5-334.1       6.66     2.50 2.64 2.47 2.85 1.34 0.0 0.0 
Dissolved Chromium +6 ug/l               5.00 5.00 5.00 5.00 5.00 0.0   
Dissolved Copper ug/l 26.9-49.1       9.11   3.42 2.50 4.83 4.95 4.65 6.10 0.0 0.1 
Dissolved Iron ug/l         1922.2 84.4 161.0 103.0 78.0 89.0 50.0 187.0 0.0   
Dissolved Lead ug/l 9.9-20.1             2.50 2.00 2.50 2.50 2.11 0.0 0.1 
Dissolved Manganese ug/l         180.00     50.00 50.00     50.00 0.0   
Dissolved Mercury ug/l               0.50 0.50 0.50 0.50 0.50 0.0   
Dissolved Nickel ug/l 154.5-280.6       11.03 3.35 3.32 7.59 8.15 8.83 7.74 9.04 0.0 0.0 
Dissolved Selenium ug/l               2.96 4.54 5.89 4.94 5.42 0.0   
Dissolved Silver ug/l               0.50 0.50 0.50 0.50 0.50 0.0   
Dissolved Thallium ug/l               2.50 2.50 2.50 2.50 2.50 0.0   
Dissolved Zinc ug/l 348.3-633.3       48.11     25.00 18.93 30.67 20.85 18.18 0.0 0.1 
Total Aluminum ug/l 1000       8778 292 166 237 81 630 87 3791 0.3 1.8 
Total Antimony ug/l 6             2.50 1.13 1.58 1.70 1.81 0.0 0.3 
Total Arsenic ug/l 32       5.88     2.50 1.88 2.63 1.77 2.89 0.0 0.1 
Total Barium ug/l         130.2 57.3 56.4 30.5 35.4     80.6 0.0   
Total Beryllium ug/l 4             0.50 0.50 0.50 0.50 0.50 0.0 0.1 
Total Boron ug/l         417 496 368 324 469     858 0.0   
Total Cadmium ug/l 6.8-11.8       2.66     0.59 0.54 1.70 0.44 1.97 0.0 0.1 
Total Chromium ug/l 50       30.18 3.04   2.50 3.38 9.50 4.80 7.64 0.0 0.2 
Total Chromium +6 ug/l                   5.00 5.00 5.00 0.0   
Total Copper ug/l 28-51.1       36.56 8.42 7.09 6.29 31.98 13.32 9.96 22.70 0.1 0.4 
Total Iron ug/l         23161 410 351 341 237 1018 176 4358 0.0   
Total Lead ug/l 16.3-40.1       23.61     2.50 1.37 3.18 1.24 6.94 0.2 0.3 
Total Manganese ug/l         452.11 140.40   57.70 227.50     236.36 0.0   
Total Mercury ug/l 0.16             0.50 0.50 0.50 0.50 0.50 1.0 3.1 
Total Nickel ug/l 155-281       32.63 5.38 8.98 10.14 8.98 20.60 8.99 18.35 0.0 0.1 
Total Selenium ug/l 60             2.96 4.54 5.93 5.56 6.60 0.0 0.1 
Total Silver ug/l 2.8             0.50 0.50 0.49 0.50 0.46 0.0 0.2 
Total Thallium ug/l 2             2.50 2.50 2.50 2.50 2.50 1.0 1.3 
Total Zinc ug/l 356-648       114.22     25.00 23.10 57.78 38.42 54.20 0.0 0.1 

Pesticides 
Diazinon ug/l 0.08             0.005 0.005 0.106 0.005 0.028 0.2 0.4 
Prometryn ug/l                   1 1 1 0.0   
1 WQO for metals are hardness dependent and were based on minimum hardness by year. 
2Mean Exceedance Ratio calculated using annual mean concentrations reported up to four significant figures.  Ratio shown may not exactly equal ratio of mean values shown in table due to rounding of presented means. 
 Blue = WQO Exceedances; Yellow = DL above WQO; Orange = Frequency ratio > 0.5,  Mean exceedance > 1.0.   
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The results from the 2004-2005 monitoring season were similar to previous monitoring years.  
Annual mean densities of indicator bacteria have exceeded WQO in all sampling years.  Cyanide 
exceeded objectives in 1997-1998 and each year since 2001-2002.  The annual mean 
concentration of total aluminum has exceeded water quality objectives in 1997-1998 and 2004-
2005 and total copper and total lead have both exceeded objectives in 1997-1998.  These are the 
two wettest years on record throughout the duration of the monitoring period.  Sulfate exceeded 
water quality objectives during two years and turbidity exceeded WQO during 1997-1998.  
Diazinon has been detected every year since 2000 and exceeded water quality criteria during 
2002-2003. 
 
Regression analyses were performed on the water quality data collected since 1995-1996 to 
determine if any of the constituents had a significantly increasing or decreasing trend. Three 
constituents have significantly increasing trends in their concentrations at Malibu Creek.  Two of 
these constituents are sulfate and potassium.  Sulfate has increased from an annual mean 
concentration of 294 mg/L to 485 mg/L during the past 8 years.  Sulfate concentrations in wet 
weather samples were frequently above 500 mg/L (the WQO) in 2004-2005 (Figure 8-8a).  
Figure 8-8b shows the increasing trend of potassium since 1997-1998.  The third constituent to 
show significantly increasing trends in its concentrations was total selenium (Figure 8-8d).  
Annual mean concentrations for many constituents were highest in 1997-1998 compared to other 
years.  These higher levels influenced the regression analyses.  Several constituents were 
reanalyzed after removing the 1997-1998 values from the dataset.  Of these, dissolved copper 
would have a significantly increasing trend during the last six monitoring years (Figure 8-8c).  
 
Turbidity, dissolved aluminum and dissolved chromium were initially determined to have 
decreasing trends in their concentrations since 1997-1998.  However, dissolved aluminum and 
dissolved chromium values in 1997-1998 were significantly greater than subsequent years 
(Figure 8-9a–b).  Removing the 1997-1998 values indicated that dissolved aluminum and 
dissolved chromium have not had significantly decreasing trends over the last five years of 
monitoring.  Turbidity has a significantly decreasing trend throughout the monitoring program, 
regardless of whether the 1997-1998 data are included in the assessment or not (Figure 8-9c).   
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Figure 8-8.  Scatterplot and Trends for Sulfate (a), Potassium (b), Dissolved Copper (c) and 
Total Selenium (d) at the Malibu Creek Mass Emission Site, 1997 to 2005. 
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Figure 8-9.  Scatterplot and Trends for Dissolved Aluminum (a) Dissolved Chromium (b) 
and Turbidity (c) at the Malibu Creek Mass Emission Site, 1997 to 2005. 

 
 
 
Figure 8-10 a-d presents the scatterplots for ammonia-N, fecal coliform, enterococcus and total 
copper.  The scatterplots for ammonia-N (Figure 8-10a) and total copper (Figure 8-10c) are 
representative of concentrations having a seemingly random distribution.  The scatterplots for 
fecal coliform (Figure 8-10b) and enterococcus (Figure 8-10d) show consistently elevated levels 
of bacterial densities above the WQO.   
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Figure 8-10.  Scatterplot for Ammonia-N (a), Fecal Coliform (b), Total Copper (c) and 
Enterococcus (d) at the Malibu Creek Mass Emission Site, 1994 to 2005. 

 
 
8.3.1.3 Constituents of Concern 
The constituents of concern for Malibu Creek are shown in Figure 8-11 and Table 8-2. A 
constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio 
exceeds 1.0 (see Section 8.3.1.2 for an explanation of how frequency ratios and mean 
exceedance ratios are derived).  Therefore, COC’s as they are designated in this report serve as 
flags for water quality managers and should not be used for other purposes such as regulatory 
compliance.   
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Figure 8-11.  Mean Exceedance Ratio for Constituents Frequently Exceeding WQOs at the 

Malibu Creek Mass Emission Site. 
 
 
The water quality data collected from the mass emission site at Malibu Creek indicate that 
cyanide, total and fecal coliforms, enterococcus and total aluminum are the constituents of 
concern.  The annual mean concentration of each of these constituents was greater than the WQO 
(Figure 8-11).  Indicator bacteria densities were typically 2 orders of magnitude greater than the 
WQO.  The mean exceedance ratios for total and fecal coliform were 40.1 and 669.1, 
respectively.  The mean exceedance ratio for enterococcus was 532.4.  Total aluminum had a 
mean exceedance ratio of 1.8.  Based on the 2004-2005 monitoring data, none of the identified 
COC indicated a “first flush” phenemona in which the highest concentration was observed in the 
first storm event samples. 
 
Cyanide had a mean exceedance ratio of 1.5 and was identified as a COC; however, it is not 
included in Figure 8-11 as the graph focuses on indicator bacteria and metals.  The origin of 
cyanide detected in the stormwater samples can be from a number of potential anthropogenic and 
natural non-point sources.  It is assumed that potential industrial point sources are regulated 
under their own individual NPDES permit.  Stormwater runoff from metal plating and finishing 
operations can be source of cyanide.  Non-point sources of cyanide may include pesticide use.  
The largest likely source of cyanide in the WMA is air-borne deposition from motor vehicle 
emissions.  The amount of cyanide that could be released to the environment from natural 
sources is comparatively low. Potential natural sources of cyanide include incomplete 
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combustion from forest fires, decomposition of plant material and fungi.  Water concentrations 
of cyanide tend to breakdown within days, but may bind to organic matter in sediments carried 
by stormwater and remain more persistent (www.eco-usa.net, www.dsf.health.state.pa, 
www.cynaidecode.org, www.npi.gov). 
 
Total mercury and thallium were never detected above the analytical reporting limit in any 
samples collected during the past 5 years.  It should also be noted that the detection limits for 
these constituents are greater than the water quality objectives. These constituents were not 
identified as COC’s because the exceedance is associated with a reporting limit greater than the 
WQO. 
 
Sulfate and potassium are highlighted in this discussion of potential pollutant issues due to the 
increasing trend observed for these constituents. Total selenium and dissolved copper also were 
observed to have increasing trends over the past six years, although concentrations of dissolved 
copper are still below WQOs. 
 
Table 8-2 summarizes the constituents of concern identified by the mass emission data and 
compares them to the pollutants on the 303(d) list for Malibu Creek.  Constituents indicating 
increasing trends are also shown on Table 8-2.  The first column of Table 8-2 lists constituents of 
concern as determined from the integrated data set of annual mean values; the second column 
lists constituents that show an increasing trend (Figure 8-8, a-d) even though concentrations may 
be below water quality objectives; and the third column is presented for comparison purposes 
and provides constituents that are 303(d) listed.   
 
The 303(d) list for Malibu Creek includes coliforms, nutrients (algae), sedimentation/siltation 
and trash as COCs (Table 8-2).  Water quality monitoring at the Malibu Creek mass emission 
station supports the listing of indicator bacteria as concentrations have exceeded objectives 
throughout the monitoring period.  Total aluminum and cyanide were identified as COCs; 
however, they are not included on the 303(d) list.  Sulfate, potassium, total selenium and 
dissolved copper have shown increasing trends throughout the monitoring period, however they 
are not included on the 303(d) list. 
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Table 8-2.  Constituents of Concern, Increasing Trends and Comparison to 303(d) List in 
Malibu Creek. 

Constituent 
Constituents of Concern 

Based on 
Mass Emission Data 

Frequency/Magnitude 

Constituents Indicating 
Increasing Trend 

Comparison to  
303(d) List 

Cyanide X   
Enterococcus X   
Fecal Coliform X  X 
Total Coliform X  X 
Algae   X 
Sulfate  X  
Potassium  X  
Total Aluminum X   
Total Selenium  X  
Dissolved Copper  X  
Sedimentation/Siltation   X 
Trash   X 
 
 
8.3.2 Water Column Toxicity Monitoring 
 
Samples collected from the Malibu Creek mass emission station were analyzed for toxicity to 
Ceriodaphnia dubia survival and reproduction and sea urchin fertilization from 2002-2005.   
 
Water column toxicity monitoring determined that stormwater collected from Malibu Creek on 
October 17, 2004 affected the reproduction of C. dubia and sea urchins.  Cladoceran survival 
was not significantly reduced by exposure to the same stormwater.  Stormwater collected on 
October 26, 2004 had no toxic effect on C. dubia, but did inhibit sea urchin reproduction.  Dry 
weather samples collected during 2004-2005 affected C. dubia and sea urchin reproduction.     
 
Historical bioassays conducted prior to 2004-2005 determined that wet and dry event samples 
collected during 2002-2003 and 2003-2004 from the Malibu Creek mass emission station were 
not toxic to test organisms.   
 
Further discussion of toxicity results and inter-relationships on a cross-watershed basis is 
presented in Section 10.  Due to the limited data-set on a watershed basis, the inter-relationship 
discussion is presented on regional basis in Section 10.  Correlations between toxicity results 
with COC are discussed in this section using the results from all the watersheds.   
 
8.3.3 Trash Monitoring 
 
Photos were taken at the Malibu Creek mass emission station after four storms, including the 
first storm event of the season for each year.  Photos from the 2004-2005 storm season are 
provided in Appendix D, Figures 21-24.  
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8.3.4 Shoreline Monitoring 
 
Shoreline monitoring began in 2001 and continued through 2004.  Water samples were collected 
daily from two stations within the Malibu Creek Watershed from July 1 through June 30 of each 
year and analyzed for three indicator groups of bacteria, including total coliforms, fecal 
coliforms and enterococcus.  Shoreline sampling locations are presented on Figure 8-4.  The 
monitoring results for each sampling year are summarized below.   
 
2001-2002 Sampling Results 
S1 is the only station within the Malibu Creek drainage area that was monitored.  It is located 
directly downstream of the mass emission station, S02.  The results indicate that bacterial 
densities were higher during wet weather than dry weather.  The mean bacterial density was 
highest for total coliforms during dry and wet weather.  There were exceedances of all three 
indicator bacteria during dry and wet weather, which correspond with bacteria exceedances that 
occurred at the mass emission station for the Malibu Creek Watershed.  Approximately 20% of 
the total samples exceeded indicator bacteria standards.   
 
Station S2 is located outside of the Malibu Creek drainage area but within the watershed 
management area (Figure 8-4).  Mean bacterial densities were higher during wet weather than 
dry weather.  Bacterial densities were highest for total coliforms during dry and wet weather.  
There were exceedances of all indicator bacteria during wet weather and only fecal coliform and 
enterococcus exceeded during dry weather.  Approximately 6% of the total samples collected 
during 2001-2002 exceeded indicator bacteria standards.   
 
2002-2003 Sampling Results 
Similar to the 2001-2002 results, S1 mean bacterial densities were higher during wet weather 
than dry weather, with higher densities of total coliforms.  There were exceedances of all three 
indicator bacteria at S1 during dry and wet weather, with more exceedances occurring during wet 
weather.  These results also correspond with bacteria exceedances that occurred at the mass 
emission station and the tributary stations within the Malibu Creek Watershed.  Approximately 
55% of the total samples exceeded indicator bacteria standards.   
 
The results for station S2 were similar to the 2001-2002 sampling season.  Mean bacterial 
densities were higher during wet weather than dry weather.  Bacterial densities were highest for 
total coliforms during dry and wet weather.  There were exceedances of all indicator bacteria 
during wet and dry weather, with more exceedances occurring during wet weather.  
Approximately 20% of the total samples collected during 2002-2003 exceeded indicator bacteria 
standards.   
 
2003-2004 Sampling Results 
Similar to the previous sampling results, S1 mean bacterial densities were higher during wet 
weather than dry weather.  There were exceedances of all three indicator bacteria during dry and 
wet weather, with more exceedances occurring during wet weather.  These results also 
correspond with bacteria exceedances that occurred at the mass emission station.  Approximately 
70% of the total samples exceeded indicator bacteria standards.   
 
Similar to previous years, the mean bacterial densities at station S2 were higher during wet 
weather than dry weather.  Densities were highest for total coliforms during dry and wet weather.  
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There were exceedances of all indicator bacteria during wet and dry weather, with more 
exceedances occurring during wet weather.  Approximately 8% of the total samples collected 
during 2003-2004 exceeded indicator bacteria standards.   
 
 
8.4 Regional Monitoring Summary 
 
8.4.1 Bioassessment Results and Discussion 
 
Information on the stream bioassessment surveys of October 2003 and October 2004 originally 
appeared in annual monitoring reports submitted to LACDPW.  In the discussion below, ratings 
of the benthic macroinvertebrate communities is based on a CFG Southern California Index of 
Biotic Integrity (IBI) (Ode et al. In Press), a quantitative scoring system based on the cumulative 
value of seven biological metrics.  The scoring range is 0-70, and the scores are categorized into 
qualitative ratings of Very Poor (0-13), Poor (14-26), Fair (27-40), Good (41-55), and Very 
Good (56-70).  Additional individual metrics and aspects of species composition are discussed 
when notable.  Section 10 of this report provides more overview and detail of the results from the 
regional monitoring.  
 
8.4.1.1 Introduction 

Stream bioassessment monitoring was conducted at four sites in the Malibu Creek Watershed.  
The locations of the sites are presented in Figure 8-4, and descriptions of the sites and the 
justification for the monitoring location is presented in Table 8-3.  Three urban monitoring sites 
were located in tributaries of Malibu Creek, including Medea Creek, Las Virgenes Creek, and 
Triunfo Creek.  Las Virgenes Creek was dry in both survey years, and Triunfo Creek was dry in 
2004.  One reference site was located in Cold Creek that receives little or no urban runoff.   
 

Table 8-3.  Malibu Creek Watershed stream bioassessment monitoring sites.   
October 2003 and 2004. 

Station Receiving Water 
Body Location  Coordinates Justification 

15 Medea Creek 
Unlined channel 

Medea Creek at Thousand 
Oaks Blvd. and Kanan Rd 

N 34º 08.969’ 
W 118º 45.453’ 

Assess impacts of Medea Creek 
to Malibu Creek 

16 
Las Virgenes 
Creek Unlined 

Channel 

Las Virgenes Creek near 
the Los Angeles County 

line  

N 34º 10.103’ 
W 118º 42.112’ 

Assess impacts from tributary to 
Malibu Creek; not sampled due to 
dry conditions in 2003 and 2004 

17 Cold Creek 
Unlined channel 

Cold Creek at Stunt Rd. at 
Cold Creek Preserve  

N 34º 05.648’ 
W 118º 38.884’ Upstream reference site 

18 Triunfo Creek 
Unlined channel 

Triunfo Creek downstream 
of Troutdale Dr. and 

nursery  

N 34º 6.882’ 
W 118º 46.746’ 

Assess impacts of nursery; not 
sampled due to dry conditions in 

2004 
 
8.4.1.2 Benthic Macroinvertebrate Community 

The benthic macroinvertebrate communities in the Malibu Creek Watershed ranged from Very 
Poor at Medea Creek to Good at Cold Creek, with CFG’s Southern California Index of Biotic 
Integrity (IBI) scores ranging from 3 to 52 (Table 8-4).   
 

RB-AR45119



Final Report August 2005
 

Weston Solutions, Inc. 8-22
 

Table 8-4.  Index of Biotic Integrity and Water Quality Measures of the Malibu Creek 
Watershed. 

Malibu Creek 
Watershed 

Station 15           
Medea Creek        

(unlined channel) 

Station 16           
Las Virgenes Creek   
(unlined channel; 

not sampled due to 
dry conditions) 

Station 17           
Cold Creek 

Reference Site 
(unlined channel) 

Station 18           
Triunfo Creek        

(unlined channel; 
not sampled in 2004 

due to dry 
conditions) 

Survey Oct-03 Oct-04 Oct-03 Oct-04 Oct-03 Oct-04 Oct-03 Oct-04 
Index of Biotic 
Integrity/ Qualitative 
Rating 

3         
Very 
Poor 

5         
Very 
Poor 

    42       
Good 

52        
Good 

22        
Poor    

Water Quality 
Temperature (C) 16.6 26.7     13.9 17.4 17.8   

pH 8.0 8.1     7.8 8.1 6.7   
Specific Conductance 
(ms/cm) 3.200 3.126     0.910 0.771 0.670   

Hardness            
(mg/L CaCO3) 

NS >1200     NS 344 NS   

Dissolved Oxygen 
(mg/l) 16.70 10.75     9.63 8.38 7.00   

 
Station 15-Medea Creek had IBI scores of 3 (2003) and 5 (2004).  The in-stream habitat of the 
site was fair, with a substrate consisting primarily of fine root mat and Typha (cattail) stems.  
The macroinvertebrate community was dominated by non-insect taxa.  The tolerant amphipod 
Hyalella was the most abundant organism in both survey years.  Other abundant organisms 
included Ostracods, Oligochaetes, Flatworms, and the black fly Simulium.  There were no taxa 
collected in either survey years that are highly intolerant to impairment (tolerance value 0, 1, or 
2).  Water quality measures indicated that the specific conductance was very high, with values of 
3.200 ms/cm (2003) and 3.126 ms/cm (2004).  Hardness was also substantially elevated with a 
value of > 1200 mg/l CaCO3 (above detection limits of methodology).  Excessive salts, metallic 
cations (e.g., calcium, magnesium, ferrous iron), and limestone formations can naturally elevate 
water hardness (Sawyer and McCarty 1978).   
 
Station 17-Cold Creek, a designated reference site had a benthic community rated Good with IBI 
scores of 42 (2003) and 52 (2004).  Cold Creek is a first or second order stream, and the physical 
habitat of the site was optimal with a complexity of stable substrates.  The site was dominated by 
Hydrobiid snails, the damselfly Argia, and the highly intolerant caddisfly Lepidostoma.  Most 
notable was the percent of highly intolerant organisms collected, comprising 19% of the 
community in 2003, and 33% in 2004.  Other indicators of a high quality benthic community 
included high taxa richness and predator taxa, few tolerant organisms, and a relatively even mix 
of functional feeding groups with low percent collector-filterers and collector-gatherers.  Water 
quality measures indicated good conditions.   
 
Station 18-Triunfo Creek was sampled in 2003, but was dry in 2004.  Although the physical 
habitat was rated fair, the site had the highest IBI score of the urban runoff influenced sites in the 
regional study.  The site was rated Poor with an IBI score of 22.  The benthic community was 
dominated by Chironomid midges and Oligochaetes.  Taxa richness was relatively high, although 
Dipteran taxa (true flies) accounted for about one third of the total taxa.  Several individuals of 
the sensitive caddisfly Oxyethira were collected, but no highly intolerant taxa were collected.  
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Water quality measures showed a fairly low pH of 6.7 and moderately high specific conductance 
of 1.700 ms/cm. 
 
8.4.1.3 Relationship of Bioassessment to Constituents of Concern 

Data from the Malibu Creek mass emissions station SO2, summarized in Section 8.3, were used 
to identify possible relationships between COCs and impacts to the benthic macroinvertebrate 
communities.  Three bioassessment sites were sampled in the Malibu Creek Watershed, but all 
were located in tributaries to the main channel well upstream of the SO2, and the identified 
COCs from the mass emissions station cannot be directly linked with the waters of any single 
bioassessment site.  Additionally, Station 17-Cold Creek was a reference site that did not receive 
any urban runoff. 
 
COCs that had WQO exceedances at station SO2 included sulfates and total aluminum (Table 
8-1).  Nutrients were detected in all sampling events, but not in exceedances levels, although 
nutrient loading and algae blooms have been identified as a major impairment to Malibu Creek 
(Busse et al. 2003).   
 
Station SO2 had very high levels of bacteria (total and fecal coliform, and enterococcus) and 
while bacteria themselves likely did not directly impact the benthic community, they generally 
indicate other water quality issues such as elevated fine organic matter or nutrients that could 
degrade the system. 
 
8.4.2 Estuary Sampling Program Results/Discussion 
 
Five stations within Malibu Lagoon, identified as 4197, 4683, 4939, 5739 and 5771, were 
monitored under the supervision of SCCWRP in the summer of 2003.  The locations of the 
stations are presented in Figure 8-12.  Samples were analyzed for sediment chemistry, sediment 
toxicity and benthic macroinvertebrate diversity.  The results from these sampling events are 
discussed in the following section and presented in Table 8-5.  The complete list of laboratory 
analytical data results are presented in Appendix E, Table 5.   
 
Currently, there are no universally accepted criteria for assessing contaminated sediments.  
However, SCCWRP decided to utilize Effect Range-Low (ER-L) and Effect Range-Median (ER-
M) values to evaluate the potential for sediment to cause adverse biological effects (Long et al. 
1995).  The guidelines were intended to provide informal (non-regulatory) effects-based 
benchmarks of sediment chemistry data (Long et al. 1998).  Two effects categories have been 
identified:   
 

ER-L – Effects Range-Low:  concentrations below which adverse biological effects are 
rarely observed; and 

 
ER-M – Effects Range-Median:  concentrations above which adverse biological effects 
 are more frequently, though not always observed. 

 
Sediment chemistry data from samples collected from each of the estuaries were compared to the 
ER-L and or the ER-M data (Table 8-5). 
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Figure 8-12.  Malibu Lagoon Sampling Stations. 
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Table 8-5.  Analytical Results for Constituents Analyzed in the Malibu Lagoon. 
Malibu Lagoon Constituent Units ER-L* ER-M* 4197 4683 4939 5739 5771 

Toxicity         
Mean Eohaustorius Survival %   83 98 92 95 91 
Infauna Community Indices         
Number of species #/0.1 m2   3 6 3 7 3 
Total abundance #/0.1 m2   11 284 5 406 37 
Shannon-Wiener diversity    0.86 0.25 1.05 0.38 0.33 
Evenness    0.78 0.14 0.96 0.20 0.30 
Dominance    2 1 2 1 1 
Sediment Size and TOC         
Gravel %   0.00 0.00 0.46 0.28 0.00 
Sand %   50.03 52.22 93.07 69.17 48.34 
Silt  %   48.32 46.20 5.54 29.28 49.71 
Clay %   1.66 1.58 0.92 1.28 1.95 
Median size microns   62.58 68.43 520.65 433.73 57.97 
Mean size microns   56.14 68.74 449.49 153.17 57.07 
TOC %   1.525 4.519 J0.282 0.378 3.24 
Metals mg/kg        
Arsenic mg/kg 8.2 70 3.77 2.74 1.69 2.42 2.96 
Cadmium mg/kg 1.2 9.6 2.16 2.76 0.25 0.73 2.73 
Chromium mg/kg 81 370 53.1 43.1 10.3 33.7 40.0 
Copper mg/kg 34 270 23.2 45.7 3.6 14.4 35.6 
Lead  mg/kg 46.7 220 6.6 20.5 1.9 5.5 15.6 
Mercury mg/kg 0.15 0.71 0.06 0.05 0.04 0.01 0.08 
Nickel mg/kg 20.9 51.6 42.4 40.3 8.0 35.7 41.0 
Silver  mg/kg 1 3.7 0.26 0.22 0.17 <0.013 0.12 
Zinc mg/kg 150 410 67.1 169.0 14.5 47.2 122.0 
Pesticides         
Total detectable DDT µg/kg 1.58 46.l 0.0 0.0 0.0 0.0 0.0 
Total detectable chlordane µg/kg 0.6 6 0 0 0 0 0 
PAHs         
Total detectable PAHs µg/kg 4022 44,800 42 1084 209 147 273 
PCBs         
Total detectable PCBs µg/kg 22.7 180 0.0 0.0 0.0 0.0 0.0 

Mean ER-M quotient    0.13 0.16 0.03 0.08 0.15 
* Effects Range-Low and Effects Range-Median (Long et al. 1995) 
Chemistry results in bold = exceeds ER-L 
Chemistry results in bold = exceeds ER-M 
Toxicity in bold = identified as moderately toxic (Bight 03 draft report, SCCWRP 2004) 
Toxicity in bold = identified as highly toxic (Bight 03 draft report, SCCWRP 2004) 
Mean ERM-Q in bold = above 0.10 threshold (Long et al. 1998) 
NR = not reported 
J = Estimated value above MDL and below RL 
 
 
In addition, for each estuary ER-M values were used to calculate a mean ER-M quotient (ERM-
Q).  The concentration of each constituent was divided by its ER-M to produce a quotient, or 
proportion of the ER-M equivalent to the magnitude by which the ER-M value is exceeded or not 
exceeded.  The mean ERM-Q for each embayment was then calculated by summing the ERM-Qs 
for each constituent and then dividing by the total number of ERM-Qs assessed.  ERM-Qs were 
not calculated for constituents below the detection limit and thus were not used in the generation 
of the mean ERM-Q.  The mean ERM-Q thus represents an assessment for each embayment of 
the cumulative sediment chemistry relative to the threshold values.  In this way, the cumulative 
risks of effect to the benthic community can provide a mechanism to compare embayments.  This 
method has been used and evaluated by several researchers (Hyland et al. 1999, Carr et al. 1996, 
Chapman 1996, and Long et al. 1995) throughout the country. 
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The aggregate approach using an ERM-Q is a more reliable predictor of potential toxicity but 
should not be used to infer causality of specific contaminants.  ER-L and ER-M values were 
originally derived to be broadly applicable and they cannot account for site-specific features that 
may affect their applicability on a more local or regional level.  Local differences in 
geomorphology can result in chemicals being more or less available and therefore more or less 
toxic than an ER-L or ER-M value might indicate.  Additionally, some regions of the country are 
naturally enriched in certain metals and local organisms have become adapted. 
 
Sediment Chemistry. Sediments were analyzed for four groups of constituents: metals, 
pesticides, PAHs and PCBs.  Four metals, including cadmium, copper, nickel and zinc exceeded 
the ER-L at some of the stations within Malibu Lagoon.  Cadmium exceeded the ER-L at three 
of the five stations with values ranging from 2.16 to 2.76 mg/kg.  Copper exceeded the ER-L at 
one station, 5771, with a value of 35.6 mg/kg.  Nickel exceeded the ER-L at four stations, with 
values ranging from 35.7 to 42.4 mg/kg.  Zinc exceeded the ER-L at one stations, 4683, with a 
value of 169 mg/kg.  There were detections of all other metals at all stations; however, 
concentrations were below the ER-L and ER-M values.   
 
Total detectable DDT and total detectable chlordane were not detected at any of the stations 
sampled in the Malibu Lagoon.   
 
Total detectable PAHs were all below the ER-L values at all five stations.  Total detectable PCBs 
were not detected at any of the stations sampled in the Malibu Lagoon.   
 
ERM-Q values were above the threshold of 0.10 at three stations monitored in the Malibu 
Lagoon.  Stations 4197, 4683, and 5771 had mean ERM-Q values above the 0.10 threshold, with 
values of 0.13, 0.16, and 0.15, respectively.  The other two stations had mean ERM-Q values 
below 0.10, with values of 0.03 and 0.08.   
 
Three of the stations displayed similar patterns of exceedances in the Malibu Lagoon.  Stations 
4197, 4683, and 5771 had the most number of exceedances and had mean ERM-Q values above 
the 0.10 threshold.  All three stations were located in the bottom portion of the lagoon and 
stations 4683 and 5771 were located next to each other.   
 
Sediment Toxicity. The mean percent survival of the test organism, E. estuarius, exposed to 
Malibu Lagoon sediments ranged from 83% at station 4197 to 98% at station 4683.  These 
values suggest that the sediments in this lagoon were not toxic to the test organism (Bight 03 
draft report, SCCWRP 2004).   
 
Benthic Community Structure. Total abundance ranged from 5 organisms/0.1m2 at station 
4939 to 406 organisms/0.1m2 at station 5739.  The total number of species ranged from 3 
organisms/0.1m2 at stations 4197, 4939, and 5771 to 7 organisms/0.1m2 at station 5739.  Species 
diversity was highest at station 4939 with a value of 1.05 and lowest at station 4683 with a value 
of 0.25.  Evenness values ranged from 0.14 at station 4683 to 0.96 at station 4939.  Dominance 
values were either 1 or 2.   
 
Sediment Size. Sand was the dominant sediment constituent at four of the five stations 
monitored in Malibu Lagoon, followed by silt.  Silt was the dominant constituent at one site, 
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followed by sand.  Median grain size ranged from 62.6 at station 4197 to 520.7 microns at station 
4939.  TOC content ranged from 0.28 to 4.5%.   
 
 
8.5 Conclusions 
 
Water quality at the Malibu Creek Mass Emission Site during the 2004-2005 monitoring season 
is similar to water quality observed in previous monitoring years.  Cyanide and indicator bacteria 
were the only COCs with persistent exceedances of the WQOs.  Annual mean densities of 
indicator bacteria have exceeded WQO in all sampling years.  Cyanide exceeded objectives 
during five monitoring years.  The annual mean concentration of total aluminum has exceeded 
WQOs only during two years, in 2004-2005 and previously in 1997-1998.  The annual mean 
concentration of total copper and total lead have only exceeded the WQO during the 1997-1998 
monitoring season.  The sampling years 1997-1998 and 2004-21005 were the two wettest years 
on record through the duration of the monitoring program.   
 
Shoreline monitoring within the Malibu Creek Watershed from 2001-2004 indicated that 
bacterial densities were higher during wet weather than dry weather.  There were exceedances of 
bacteria standards for all indicator bacteria during dry and wet weather in all three sampling 
seasons, with more exceedances occurring during wet weather.  These exceedances corresponded 
with the bacteria exceedances that occurred at the mass emission station and the tributary stations 
within the Malibu Creek Watershed.   
 
The Malibu Lagoon was monitored to estimate the extent and magnitude of ecological change 
and to determine the mass balance of pollutants that currently reside within the southern 
California bight.  The results of the sediment toxicity tests suggest that the sediments in this 
lagoon were not toxic to the test organisms.   
 
Stream bioassessment monitoring was conducted in October 2003 and October 2004.  
Bioassessment monitoring sites were established at four locations in the Malibu Creek 
Watershed to assess biological integrity and to detect biological trends and responses to pollution 
in receiving waters throughout the region.  One of the sites, Station 16-Las Virgenes Creek was 
not sampled due to dry conditions in 2003, and this site plus Station 18-Triunfo Creek were not 
sampled in 2004 due to dry conditions.  Station 15-Medea Creek had Index of Biotic Integrity 
scores of 2 and 5, with a quality rating of Very Poor.  The waters of this site had the highest 
specific conductance and hardness values of any site in the regional program.  Station 17-Cold 
Creek, a reference site, had IBI scores of 42 and 52, with quality ratings of Good for both years.  
Station 18-Triunfo Creek had an IBI score of 22, and a quality rating of Poor.  Bioassessment 
stations were located upstream of the mass emission station, therefore identified COCs from the 
mass emission station could not be directly linked to the water quality of the bioassessment sites. 
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9.0 SANTA CLARA RIVER WATERSHED MANAGEMENT AREA 
 
9.1 Watershed Description 
 
9.1.1 Watershed Land Use, Percent Impervious, and Population 
 
The Santa Clara River Watershed Management Area is dominated by vacant land which 
comprises 88% of the total land use (SCAG 2000).  Only small portions of agriculture (4%) and 
urban land (6%) exist (Figure 9-1).  Much of the residential area (3%) is located near the City of 
Santa Clarita in the center of the watershed as shown on the land use map for Santa Clara River 
Watershed Management Area (Figure 9-2).  Recently, the watershed has been under rapid 
development and the current land use percentages are likely to have changed since the 2000 
survey represented on Figure 9-1.  The Santa Clara River Watershed Management Area is the 
least developed and urbanized of the watershed management areas in Los Angeles County.  
 
The percentage of impervious area of the Santa Clara River Watershed is estimated to be 7% 
based on assumptions on impervious areas in each land use type.  This is the lowest ratio of 
impervious land area in the six Watershed Management Areas of Los Angeles County. 
 
The population in the Santa Clara River Watershed is concentrated near the City of Santa Clarita 
above the mass emission station.  Other population centers are along the Santa Clara River, 
which is located lower in the watershed (Figure 9-3).  This watershed is the least populated of the 
six watersheds in Los Angeles County. 
 
 

Vacant
88%

Water
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Open Space and 
Recreation

1%
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Residential
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Figure 9-1.  Land Use Percentages in the Santa Clara River Watershed Management Area. 
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Figure 9-2.  Land Use Distribution in 
the Santa Clara River WMA. 
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Figure 9-3.  Population Density in the 
Santa Clara River WMA. 
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9.1.2 Hydrology and Monitoring Stations 
 
The Santa Clara River originates in the northern slope of the San Gabriel Mountains in Los 
Angeles County, traverses Ventura County, and flows into the Pacific Ocean halfway between 
the cities of Santa Buenaventura and Oxnard.  The Upper Santa Clara River lies within Los 
Angeles County and consists of approximately 680 square miles.  Extensive patches of high 
quality riparian habitat are present along the length of the river and its tributaries.   
 
The upper part of the Santa Clara River flow by mass emission station S29 downstream from the 
City of Santa Clarita (Figure 9-4).  One bioassessment site is at the same general location as the 
mass emission site while a second one is higher in the watershed on Vasquez Canyon Creek. 
 
Figure 9-5 presents the rainfall amounts in the Santa Clara River Watershed Management Area 
and the monitored storms for the 2004-2005 sampling period. The first event of the season on 
October 17, 2004 was also the first mass emission monitored event. This storm continued for 
four days.  Other monitored storms and rainfall amounts are shown on Figure 9-5.  The 
December 5, 2004 storm event measured 0.3” of rainfall and was one of the smaller storms of the 
season.  The wettest period of the season occurred over a 16 day stretch in late December and 
early January and included the January 7, 2005 monitored event which had over an inch and a 
half of rainfall.   
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Figure 9-4.  Watershed Hydrology and 
Monitoring Stations in the Santa 

Clara River WMA. 
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Daily Rainfall Totals and Sampling Events in the Santa Clara River Watershed
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Figure 9-5.  Daily Rainfall and Sampling Events in the Santa Clara River Watershed  

(2004-2005). 
 
 
 
 
Figure 9-6 presents the distribution of rainfall across the eastern part of the watershed for the 
2004-2005 monitoring period.   
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Figure 9-6.  Distribution of Rainfall in Santa 
Clara River Watershed for Monitored 

Storms. 
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9.2 Flow Monitoring 
 
Figure 9-7 shows a historical flow volume record of monitored storms at the Santa Clara River 
Watershed mass emission station.  Monitored flow (green bars) represents the amount of storm 
flow that is represented in the mass emission station composite sampling.  Total flow (blue bars) 
represents the total amount of storm flow over the entire storm event. A log scale was used for 
Figure 9-7 due to the highly variable flow volume.   
 
Note:  Verified flow data for the 2004/05 storm season has not yet been provided by LADPW. 
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Figure 9-7.  Monitored Storm Flow Volumes on Santa Clara River. 

 
 
9.3 Stormwater Monitoring Summary 
 
9.3.1 Mass Emissions 
 
Three wet weather events were monitored at the Santa Clara River watershed mass emission 
station.  Sampling occurred during storms on October 17 and 26 and January 7, 2005.  The mass 
emission station was also monitored during two dry weather events on November 16, 2004 and 
March 9, 2005.  The results from these sampling events are discussed in Section 9.3.1.1 and 
presented in Appendix C, Table 7.  Highlighted cells in Table 7 represent concentrations 
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exceeding respective water quality objectives.  This discussion presents the results based on 
groups of constituents (general chemistry, nutrients, bacterial indicators, metals, semi-volatiles 
and PCBs, and pesticides and herbicides).  Wet weather data for each group of constituents are 
reviewed and presented first, followed by a brief comparison of the dry weather results.  Section 
9.3.1.2 presents a summary of the historical data collected at these stations and an assessment of 
the trend analyses performed on the water quality data.  Section 9.3.1.3 lists the constituents of 
concern. 
 
9.3.1.1 2004-2005 Results 

General water chemistry results for the three stormwater samples were typically below water 
quality objectives and similar to water quality results in the other watersheds.  For the 
constituents that had WQOs, only concentrations of chloride and cyanide exceeded water quality 
objectives (Appendix C, Table 7).  Chloride exceeded objectives during the first storm event and 
one dry weather event.  Cyanide exceeded the Ocean Plan WQO during the first storm event on 
October 17, 2004.  Oil and grease and total phenols were not detected in any of the samples 
collected during the 2004-2005 season and TPH was only detected in one storm sample.  Major 
ions that constitute TDS were detected in all samples, with the exception of carbonate which was 
never detected.  Wet season hardness ranged from 90-428 mg/L.  Total organic carbon and 
biological oxygen demand were highest during the first storm sampled, on October 17, 2004.  
Turbidity was highest during the last storm event with a value of 193 NTU.   
 
All nutrients except ammonia and nitrite were detected during all storm and dry weather events. 
Nitrite was only detected during one storm event while ammonia was detected during two storm 
events and one dry weather event.  Only nitrite-N has an established WQO, but this value was 
not exceeded.  Nutrient levels during the October 26, 2004 storm were typically the highest that 
were measured during the 2004-2005 season.   
 
Indicator bacteria densities consistently exceeded WQOs at the Santa Clara River mass emission 
site.  Total coliform, fecal coliform and enterococcus densities exceeded objectives during all 
storm events monitored during the 2004-2005 season.  Fecal streptococcus densities were 
identical to enterococcus densities, as expected due to the similar bacterial species that comprise 
both groups.  Samples from the first storm (October 17, 2004) contained the highest densities of 
indicator bacteria.  Peak bacteria densities on October 17 coincided with peak total organic 
carbon and biological oxygen demand values, which provided optimal growth conditions for the 
bacteria.  Fecal enterococcus was the only indicator that exceeded objectives during both dry 
weather events and fecal coliform densities exceeded criteria during one dry weather event.  
 
Aluminum, copper, and lead were the only metals to exceed CTR criteria.  Total aluminum and 
total lead exceeded WQO in two out of three storms and total copper concentrations were above 
WQO during all storm events.  Dissolved copper exceeded the criterion in two samples while 
dissolved lead exceeded during one storm event.  Total copper was the only metal that exceeded 
objectives during both dry weather events.  Total aluminum and total lead exceeded criteria 
during one dry weather event.  Total and dissolved beryllium, hexavalent chromium, mercury, 
and thallium were not detected any of the wet or dry weather samples collected.  
 
None of the semi-volatile organics, PCBs or herbicides were detected in any of the samples 
collected during the 2004-2005 monitoring season.  Diazinon was the only pesticide to be 
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measured above detection limits.  Concentrations of diazinon exceeded Basin Plan WQO during 
the first storm of the season with a value of 0.41.  Diazinon was detected during the second storm 
event but concentrations were below water quality objectives.  
 
9.3.1.2 Historical Review 

Table 9-1 presents annual means for the constituents that were monitored from 1995 to 2005 
with the appropriate water quality objectives.  Each observation was compared to the lowest 
applicable WQO from the Basin Plan, Ocean Plan, or the California Toxic Rule and those above 
the WQO were highlighted.  Water quality objectives for metals are hardness dependent.  Metal 
concentrations were determined using a mean hardness value; however, individual events show 
specific hardness for that particular event.  Therefore, results for individual events may show 
different results that may be less than water quality objectives.  Individual events for each year 
are presented in the annual reports.   
 
The yellow-highlighted cells in Table 9-1 indicate that a constituent’s detection limit is greater 
than the WQO.  For statistical analyses, one-half the detection limit is used in place of a non-
detect result.  Therefore, annual means generated from values highlighted in yellow may be 
misrepresentative of actual concentrations.  For example, Table 9-1 suggests that total mercury 
and total thallium have consistently exceeded WQOs.  However, out of all the individual samples 
collected during the past 3 years of monitoring, total mercury and thallium have never been 
detected.  The detection limits were also greater than the Ocean Plan criteria, and therefore actual 
concentrations could not be determined.  Furthermore, the Ocean Plan was developed for the 
protection of marine resources.  It applies specifically to discharges to the ocean and not to 
discharges to enclosed bays, estuaries or inland waters.  The Ocean Plan criteria were intended 
for ocean water samples representative of the discharge area after initial dilution has been 
completed (SWRCB 2001).  Therefore, applying the Ocean Plan criteria to stormwater samples 
collected upstream of the Santa Clara River mouth and interpreting these results should be done 
with caution. Concentrations for these constituents were not considered as exceedances. 
 
Table 9-1 also presents frequency and mean magnitude of exceedance ratios for each constituent.  
The frequency ratio was determined by dividing the total number of years a constituent was 
analyzed into the number of times the mean value of a constituent exceeded the WQO.  The 
mean magnitude of exceedance was determined by dividing the WQO for a constituent into the 
constituents mean value for each year, then calculating the average magnitude of exceedance.  A 
frequency ratio greater than 0.5 (50%) and a mean exceedance ratio greater than 1.0 were used as 
the criteria for determining whether a given parameter should be considered as a COC.  
 
Blue highlighted cells in Table 9-1 represent exceedances of water quality objectives; yellow 
cells represent constituents in which the detection limits were above water quality objectives and 
were not considered exceedances; orange cells represent a frequency ratio greater than 0.5 (50% 
exceedance) and a mean exceedance ratio greater than 1.0.   
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Table 9-1.  Annual Mean Concentration for Constituents Measured at the Santa Clara 

River Mass Emission Site, 2002 to 2005. 
 

Constituent Units 
Lowest 
WQO1 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
General 

Alkalinity mg/l   101.42 185 149 0.0   
Bicarbonate mg/l       221 0.0   
BOD mg/l   19.66 12.168 10.35 0.0   
Calcium mg/l       75.03 0.0   
Carbonate mg/l       1.00 0.0   
Chloride mg/l 100 53.4 86.3 70.0 0.0 0.7 
COD mg/l   48.0 52.6 26.5 0.0   
Cyanide mg/l 0.004 0.01 0.01 0.01 1.0 1.5 
Dissolved Oxygen mg/l <5 7.20 8.24 9.02 0.0 0.6 
Fluoride mg/l 2.4 0.27 0.36 0.3 0.0 0.1 
Hardness mg/l   184.57 272 284.5 0.0   
Magnesium mg/l       23.58 0.0   
MBAS mg/l   0.05 0.06 0.04 0.0   
Oil and Grease mg/l   2.47 2.22 2.50 0.0   
pH   6.5/8.5 7.68 7.68 7.43 0.0   
Potassium mg/l       5.96 0.0   
Sodium mg/l       59.3 0.0   
Specific Conductance umhos/cm   658 880 797 0.0   
Sulfate mg/l 300 82 142 172 0.0 0.4 
Total Dissolved Solids mg/l 1500 428 545 497 0.0 0.3 
Total Organic Carbon mg/l   9.44 11.24 9.82 0.0   
Total Phenols mg/l   0.05 0.05 0.05 0.0   
Total Suspended Solids mg/l   239 1139 2532 0.0   
TPH mg/l  0.63 0.63 0.33 0.0  
Turbidity ntu 225 108 242 93 0.3 0.7 
Volatile Suspended Solids mg/l   15.7 110.6 210.5 0.0   

Nutrients 
Ammonia mg/l       0.17 0.0   
Dissolved Phosphorus mg/l   0.23 0.31 0.18 0.0   
Kjeldahl-N mg/l   1.28 3.07 2.08 0.0   
NH3-N mg/l   0.27 0.07 0.14 0.0   
Nitrate mg/l   4.32 4.76 4.62 0.0   
Nitrate-N mg/l 10 0.97 1.12 1.04 0.0 0.1 
Nitrite-N mg/l 1 0.22 0.47 0.14 0.0 0.3 
Total Phosphorus mg/l   0.29 0.46 0.42 0.0   

Indicator Bacteria 
Fecal Coliform mpn/100ml 400 62,695 36,104 139,005 1.0 198.2 
Enterococcus mpn/100ml 104 64,540 52,068 152,575 1.0 862.8 
Fecal Streptococcus mpn/100ml   105,088 117,068 152,575 0.0   
Total Coliform mpn/100ml 10,000 183,083 138,026 276,250 1.0 19.9 

Metals 
Dissolved Aluminum ug/l   77 318 958 0.0   
Dissolved Antimony ug/l   1.53 1.79 1.65 0.0   
Dissolved Arsenic ug/l   2.10 2.06 1.51 0.0   
Dissolved Barium ug/l       74.3 0.0   
Dissolved Berylium ug/l   0.5 0.5 0.5 0.0   
Dissolved Boron ug/l       467 0.0   
Dissolved Cadmium ug/l 3.5-4.8 0.5 0.5 0.56 0.0 0.1 
Dissolved Chromium ug/l 108-154 2.17 3.73 1.25 0.0 0.0 
Dissolved Chromium +6 ug/l   5 5 5 0.0   
Dissolved Copper ug/l 15.1-21.9 5.42 5.99 11.90 0.0 0.4 
Dissolved Iron ug/l   206 564 946 0.0   
Dissolved Lead ug/l 4.9-7.7 2.22 2.41 5.00 0.0 0.5 
Dissolved Manganese ug/l       165.5 0.0   
Dissolved Mercury ug/l   0.5 0.5 0.5 0.0   
Dissolved Nickel ug/l 87.4-126.1 7.33 10.49 10.86 0.0 0.1 
Dissolved Selenium ug/l   2.26 2.40 2.87 0.0   
Dissolved Silver ug/l   0.5 0.5 0.5 0.0   
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Table 9-1.  Annual Mean Concentration for Constituents Measured at the Santa Clara 
River Mass Emission Site, 2002 to 2005. 

 

Constituent Units 
Lowest 
WQO1 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
Dissolved Thallium ug/l   2.5 2.5 2.5 0.0   
Dissolved Zinc ug/l 197-284.2 29.54 18.05 19.23 0.0 0.1 
Total Aluminum ug/l 1000 711.5 2035 7623 0.7 3.5 
Total Antimony ug/l 6 1.65 2.14 1.31 0.0 0.3 
Total Arsenic ug/l 32 2.23 2.60 3.01 0.0 0.1 
Total Barium ug/l       141.6 0.0   
Total Beryllium ug/l 4 0.5 0.5 0.5 0.0 0.1 
Total Boron ug/l       817 0.0   
Total Cadmium ug/l 4-5.6 0.48 0.53 0.81 0.0 0.1 
Total Chromium ug/l 50 8.08 9.45 9.88 0.0 0.2 
Total Chromium +6 ug/l   5 5 5 0.0   
Total Copper ug/l 15.7-22.8 13.1 22.7 19.4 0.3 0.9 
Total Iron ug/l   1071 3771 15868 0.0   
Total Lead ug/l 6.9-12 3.97 10.10 13.64 0.3 0.9 
Total Manganese ug/l       296.13 0.0   
Total Mercury ug/l 0.16 0.50 0.44 0.50 1.0 3.0 
Total Nickel ug/l 88-126 13.66 14.56 16.33 0.0 0.1 
Total Selenium ug/l 60 2.29 2.23 3.07 0.0 0.0 
Total Silver ug/l 2.8 0.5 0.5 0.4375 0.0 0.2 
Total Thallium ug/l 2 2.5 2.5 2.5 1.0 1.3 
Total Zinc ug/l 201-291 55.1 104.5 42.0 0.0 0.3 

Pesticides 
Diazinon ug/l 0.08 0.130 0.028 0.113 0.7 1.1 
Prometryn ug/l   1 1 1 0.0   
1 WQO for metals are hardness dependent and were based on minimum hardness by year. 
2Mean Exceedance Ratio calculated using annual mean concentrations reported up to four significant figures.  Ratio shown may not exactly equal ratio of 
mean values shown in table due to rounding of presented means. 
 Blue = WQO Exceedances; Yellow = DL above WQO; Orange = Frequency ratio > 0.5,  Mean exceedance > 1.0.   

 
The results of the 2004-2005 monitoring season were similar to findings from previous years.  
Since the 2002-2003 monitoring season, cyanide and indicator bacteria have consistently 
exceeded WQOs.  Annual means of cyanide and indicator bacteria exceeded water quality 
objectives all three years and total aluminum exceeded objectives in 2003-2004 and 2004-2005.  
The annual mean concentration of total copper and total lead each exceeded WQOs during one 
year.  Diazinon exceeded water quality objectives in 2002-2003 and 2004-2005.   
 
Regression analyses were performed on the water quality data collected since 1995-1996 to 
determine if any of the constituents had a significantly increasing or decreasing trend. In the 
Santa Clara River, the level of only one constituent has changed significantly over the 
monitoring period of three years for the mass emission station.  Wet season TPH values have 
significantly decreased.  The annual average for TPH for 2004-2005 is less than 0.4 mg/L 
(Figure 9-8).  It should be noted that this trend is based on only three years of data and does not 
have the degree of confidence a trend with a greater number of data points would have.  The 
annual mean of dry season alkalinity, hardness, sulfate, and phosphorus appear to be increasing, 
however only sulfate is increasing significantly.   
 
Annual mean concentrations of the constituents that typically exceeded WQO in 2004-2005 have 
shown no significant trend throughout the monitoring period.  Indicator bacteria have been 
consistently high, neither increasing nor decreasing.  Copper and lead values do not show a 
discernable pattern, but one annual mean for each constituent was above WQOs.  Figure 9-9a-d 
contains representative scatterplots of these constituents.   
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Figure 9-8.  Scatterplot and Trend for Total Petroleum Hydrocarbons at the Santa Clara 

River Mass Emission Site, 2002 to 2005. 

Figure 9-9.  Scatterplot for Enterococcus (a), Total Aluminum (b), Total Copper (c) and 
Total Lead (d) at the Santa Clara River Mass Emission Site, 2002 – 2005. 
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9.3.1.3 Constituents of Concern 

The constituents of concern for the Santa Clara River are shown in Figure 9-10 and Table 9-2. A 
constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio 
exceeds 1.0 (see Section 9.3.1.2 for an explanation of how frequency ratios and mean 
exceedance ratios are derived).  Therefore, COC’s as they are designated in this report serve as 
flags for water quality managers and should not be used for other purposes such as regulatory 
compliance.   
 
COCs in the Santa Clara River based on the mass emission data include cyanide, indicator 
bacteria, total aluminum and diazinon.  Total and fecal coliform and enterococcus densities 
consistently exceeded WQOs at the Santa Clara River mass emission site.  Average annual fecal 
coliform and enterococcus densities exceeded their respective WQOs by nearly 200 and 900 
times, respectively (Figure 9-10).  Total coliform densities exceeded its WQO by over 19 times.  
Total aluminum was the only metal that was identified as a COC.  Total aluminum had a 
frequency of exceedance of 70% and a mean exceedance ratio of 3.5.  Total copper and lead had 
mean exceedance ratios of 0.9, therefore they were not identified as constituents of concern.  
Diazinon exceeded objectives 70% of the time and had a mean exceedance ratio of 1.1 which 
included it as a COC.  Based on the 2004-2005 monitoring data, only the indicator bacteria 
concentrations indicated a “first flush” phenomena in that the highest concentrations were 
observed in the first storm event samples. 
 
Cyanide had a mean exceedance ratio of 1.5 and was identified as a COC; however, it is not 
included in Figure 9-10 as the graph focuses on indicator bacteria, metals and diazinon.  The 
origin of cyanide detected in the stormwater samples can be from a number of potential 
anthropogenic and natural non-point sources.  It is assumed that potential industrial point sources 
are regulated under their own individual NPDES permit.  Stormwater runoff from metal plating 
and finishing operations can be source of cyanide.  Non-point sources of cyanide may include 
pesticide use.  The largest likely source of cyanide in the WMA is air-borne deposition from 
motor vehicle emissions.  The amount of cyanide that could be released to the environment from 
natural sources is comparatively low. Potential natural sources of cyanide include incomplete 
combustion from forest fires, decomposition of plant material and fungi.  Water concentrations 
of cyanide tend to breakdown within days, but may bind to organic matter in sediments carried 
by stormwater and remain more persistent (www.eco-usa.net, www.dsf.health.state.pa, 
www.cynaidecode.org, www.npi.gov). 
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Figure 9-10.  Mean Exceedance Ratio for Constituents Frequently Exceeding WQOs at the 

Santa Clara River Mass Emission Site. 
 
Total mercury and total thallium have exceeded objectives since 2002-2003 (Table 9-1).  
However, it should be noted that the detection limits for these constituents are greater than the 
water quality objectives.  Total mercury and thallium were not included as a COC because the 
exceedance is due to a higher PQL than the WQO. Total mercury and thallium were never 
detected in any samples collected from Santa Clara River in the past 3 years. 
 
Table 9-2 summarizes constituents of concern identified by the mass emission data and compares 
them to the pollutants on the 303(d) list for the Santa Clara River.  The first column of Table 9-2 
lists constituents of concern as determined from the integrated data set of annual mean values 
and the second column is presented for comparison purposes and provides constituents that are 
303(d) listed.  No constituents indicated significant increasing trends in the Santa Clara River 
based on the results from the MES. 
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Table 9-2.  Constituents of Concern and Comparison to 303(d) List in Santa Clara River. 

Constituent 
Constituents of Concern 

Based on 
Mass Emission Data 

Frequency/Magnitude 
Comparison to 303(d) List 

Cyanide X  
Enterococcus X X 
Fecal Coliform X X 
Total Coliform X X 
Chloride  X 
TDS  X 
Ammonia  X 
Nitrate  X 
Nitrite  X 
Total Aluminum X  
Diazinon X  

 
The 303(d) list identifies coliforms, chloride, nutrients (ammonia, nitrate and nitrite) and TDS as 
constituents of concern in the Santa Clara River.  Chloride, nitrate, nitrite and TDS are included 
on the 303(d) list; however, annual mean concentrations have been below WQOs for the past 
three years.  Ammonia does not have a WQO to compare sample results to, though its annual 
mean concentration during the 2004-2005 monitoring year was relatively low at 0.17 mg/L.  
Total aluminum, cyanide and diazinon have been identified as COC’s within the Santa Clara 
River based on water quality monitoring; however, they are not included on the 303(d) list.   
 
9.3.2 Water Column Toxicity Monitoring 
 
Samples collected from the Santa Clara River mass emission site were analyzed for toxicity to 
Ceriodaphnia dubia survival and reproduction and sea urchin fertilization from 2002-2005.   
 
Water column toxicity monitoring determined that stormwater collected from the Santa Clara 
River mass emission station on October 17 and 26, 2004 did not affect C. dubia survival or 
reproduction.  However, sea urchin fertilization was inhibited by stormwater from both events. 
Dry weather samples collected during 2004-2005 were toxic to C. dubia and sea urchin 
reproduction.    
 
Bioassays conducted before the 2004-2005 season determined that stormwater from the Santa 
Clara River affected the survival of C. dubia during 2003-2004.  All other wet and dry weather 
samples were not toxic to the organisms. 
 
TIEs determined that the toxicity in 2003-2004 stormwater was caused by a volatile compound.   
 
Further discussion of toxicity results and inter-relationships on a cross-watershed basis is 
presented in Section 10.  Due to the limited data-set on a watershed basis, the inter-relationship 
discussion is presented on regional basis in Section 10.  Correlations between toxicity results 
with COC are discussed in this section using the results from all the watersheds.   
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9.3.3 Trash Monitoring 
 
Photos were taken at the Santa Clara River mass emission station after four storms, including the 
first storm event of the season for each year.  Photos from the 2004-2005 storm season are 
provided in Appendix D, Figures 25-28.  
 
 
9.4 Regional Monitoring Summary 
 
9.4.1 Bioassessment Results / Discussion 
 
Information on the stream bioassessment surveys of October 2003 and October 2004 originally 
appeared in annual monitoring reports submitted to LACDPW (BonTerra 2004, Weston 2005).  
In the discussion below, ratings of the benthic macroinvertebrate communities is based on a CFG 
Southern California Index of Biotic Integrity (IBI) (Ode et al. In Press), a quantitative scoring 
system based on the cumulative value of seven biological metrics.  The scoring range is 0-70, 
and the scores are categorized into qualitative ratings of Very Poor (0-13), Poor (14-26), Fair 
(27-40), Good (41-55), and Very Good (56-70).  Additional individual metrics and aspects of 
species composition are discussed when notable.  Section 10 of this report provides more 
overview and detail of the results from the regional monitoring.   
 
9.4.1.1 Introduction 

Two bioassessment monitoring sites were established in the Santa Clara River Watershed, but 
one of the sites, Station 20-Bouquet Canyon, has not been sampled due to dry conditions in both 
survey years.  The Station 1-Santa Clara River monitoring reach contained mostly undisturbed 
habitat, with a sandy substrate and abundant emergent vegetation.  The locations of the sites are 
presented in Figure 9-4, and a description of the sites and the justification for the monitoring 
locations are presented in Table 9-3.   
 

Table 9-3.  Santa Clara River Watershed stream bioassessment monitoring sites.   
October 2003 and 2004. 

Station Receiving Water 
Body Location Coordinates Justification 

1 Santa Clara River 
Unlined channel 

Santa Clara River at The 
Old Road  

N 34º 25.843’  
W 118º 35.652’ 

Location of DPW mass 
emission monitoring site 

20 Bouquet Canyon 
Unlined channel 

Bouquet Canyon Wash 
below Vasquez Canyon 

Road 

N 34º 28.422’  
W 118º 28.023’ 

Assess conditions upstream of 
Diazinon findings; not sampled 

due to dry conditions 

 
 
9.4.1.2 Benthic Macroinvertebrate Community 

The benthic macroinvertebrate community at Station 1-Santa Clara River was rated Poor, with 
total CFG’s Southern California Index of Biotic Integrity scores of 21 (2003) and 19 (2004) 
(Table 9-4).  The benthic community was dominated by Ostracods in both survey years, and 
Chironomid midges, flatworms, soldier flies (Caloparyphus/Euparyphus) and the Baetid mayfly 
Fallceon quilleri were also abundant.  The site had a notable richness and abundance of predator 
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taxa, with relatively high numbers of large dragonfly larvae including the highly intolerant 
Progomphus.  Taxa richness was higher at Station 1 than all other urban monitoring sites that 
were sampled in both surveys.  Most water quality measures were moderate, but specific 
conductance was somewhat high with values of 1.470 ms/cm (2003) and 1.544 ms/cm (2004).   
 

Table 9-4.  Index of Biotic Integrity and Water Quality Measures of the Santa Clara River 
Watershed. 

Santa Clara River Watershed 
Station 1 

Santa Clara River          
(unlined channel) 

Survey Oct-03 Oct-04 
Index of Biotic Integrity/ 
Qualitative Rating 

21          
Poor 

19          
Poor 

Water Quality 
Temperature (C) 17.8 16.5 
pH 7.1 7.9 
Specific Conductance (ms/cm) 1.470 1.544 
Hardness (mg/L CaCO3) NS 560 
Dissolved Oxygen (mg/l) 8.20 7.37 

 
 
9.4.1.3 Relationship of Bioassessment to Constituents of Concern 

Data from the mass emissions stations, summarized in Section 9.3, were used to identify possible 
relationships between constituents of concern and impacts to the benthic macroinvertebrate 
communities.  Additional impairments identified in the 303(d) listing were not considered here 
due to a lack of available recent data.   
 
Bioassessment Station 1-Santa Clara River was located in close proximity to the Santa Clara 
River mass emission station S29 (Figure 9-4).  The benthic community was rated Poor at this 
site, although the presence of organisms highly intolerant to impairment (tolerance value 0, 1, or 
2) indicates that overall water quality was better than at most of the mass emission stations.  
Constituents of concern that exceeded water quality objectives included indicator bacteria and 
total aluminum.  Total copper and lead have also exceeded objectives during some events.  High 
concentrations of heavy metals have long been known to negatively impact macroinvertebrate 
communities (e.g., Winner et al. 1980).  Bacteria levels were consistently very high, and while 
bacteria likely did not directly impact the benthic community, they generally indicate other water 
quality issues such as elevated fine organic matter or nutrients that could degrade the system.  
Diazinon was the only pesticide detected at the station, but the level of exceedance was low.   
 
9.5 Special Studies 
 
9.5.1 Peak Discharge Impact Study Summary 
 
The Peak Discharge Impact Study was conducted to assess the potential connection between 
stream erosion and urbanization.  The main objectives of the study were to: establish a stream 
channel classification system for southern California streams; assess stream channel response to 
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watershed change, and attempt to develop predictive relationships between changes in 
impervious cover and stream channel enlargement; and to provide a conceptual model of stream 
channel behavior that will assist the development of a future numeric model.  Eleven sites with 
varying degrees of urbanization in southern California were selected within five watersheds, 
including Santa Clara River, Santa Monica Bay, San Diego Creek, Santa Ana River and 
Calleguas Creek, for evaluation of their morphometric attributes.  The focus of the study was to 
evaluate the changes in stream channel configuration over time and compare them to the changes 
in total basin impervious cover over the same time period.  Background and historic information 
was gathered on each site and its contributing drainage area.  Field data was then collected on the 
geomorphic condition of each study area.  This information was then used to develop 
relationships between changes in impervious cover and channel form. Section 10 of this report 
provides more overview and detail of the results of this investigation.   
 
9.5.2 New Development Impacts in the Santa Clara River Watershed 
 
A water quality model has been selected to evaluate the possible changes that Standard Urban 
Stormwater Management Plan (SUSMP) implementation might have on stormwater quality.  The 
drainage area of a specific development will be selected for modeling and monitoring.  Regional 
data will used to calibrate the water quality calculations.  The model will be validated with site 
specific water quality monitoring data.  The monitoring approach will involve monitoring the 
selected development site during three storms by collecting and analyzing flow-weighted 
composite samples.  Work on the modeling plan is on going.  Water quality monitoring is 
scheduled to occur during the 2005-2006 wet weather season.   
 
 
9.6 Conclusions 
 
The results of the 2004-2005 monitoring season were similar to findings from previous years.  
Since the initiation of monitoring at the Santa Clara River mass emission site in 2002-2003, 
cyanide, indicator bacteria, total aluminum and diazinon have consistently exceeded WQOs and 
were identified as COCs.  Concentrations of total copper and total lead also exceeded their 
respective WQOs, but less frequently.  No significant trends in COC or other key constituents 
were observed during the monitoring period of three years at the mass emission station.  The 
exception was TPH, which shows a decreasing trend in concentrations for the monitoring period.   
 
Stream bioassessment monitoring was conducted in October 2003 and October 2004.  
Bioassessment monitoring sites were established at one location in the Santa Clara River 
Watershed to assess biological integrity and to detect biological trends and responses to pollution 
in receiving waters throughout the region.  The Santa Clara River site received some urban 
runoff.  The benthic macroinvertebrate community had Index of Biotic Integrity scores of 21 and 
19, and quality ratings of Poor for both years.  This site was the only urban site to support 
organisms highly intolerant to impairment, represented by larvae of the dragonfly Progomphus.   
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10.0 REGIONAL ASSESSMENT 
 
This section presents a regional assessment of the Core Monitoring Program results.  Where as 
the previous sections presented the results on a watershed management area basis, this regional 
assessment provides for an analysis of inter-relationships across watersheds, and identifies 
characteristics of certain watersheds that indicate difference or similarities with the other 
watersheds in the County.  This section also presents the estimated pollutant loadings for the 
current year (2004-2005), and a comparison with the previous year’s estimates across the 
watersheds.   
 
 
10.1 Regional Assessment of Core Monitoring Program – 1994-2005 
 
The regional assessment of the Core Monitoring Program for the period of 1994-2005 includes 
comparisons between the monitored watersheds using several different statistical tools.  
Watersheds were compared both by examining constituents of concern concentrations across 
watersheds and by grouping similar watersheds by COC relationships.   
 
10.1.1 Cross Watershed Comparison - Statistical Analysis 
 
Statistical analysis for regional cross watershed comparison include scatterplot analysis, 
regression analysis, analysis of variance (ANOVA), multivariate cluster analysis, and multiple 
regression.  The purpose of these comparisons is to identify inter-relationships and overall trends 
based on the Core Monitoring Program results. Scatterplots provide a COC based comparison 
among watersheds and monitoring years from 1994-2005.  The ANOVA was used to determine 
statistical differences between the watersheds for all monitoring years (1994-2005) as a whole 
(annual means were used for replication), and cluster analysis was used to identify mass loading 
stations and years with similar COC loadings.  Multiple regression analysis compared total 
suspended solids to COC and other key constituent concentrations. Regression analysis was also 
performed to evaluate whether a relationship is evident between toxicity and selected COCs.   
 
Also presented in this section is a regional comparison of water quality objective ratios.  These 
ratios were presented in each of the watershed sections and are based on the mean concentration 
of all the available data from the mass emission stations divided by the applicable WQO.  Only 
those WQO ratios that are greater than one are presented, because any ratio below one signifies 
that the WQO was not exceeded.  Due to the high ratios for the bacterial indicators, these ratios 
are presented based on a log scale. 
 
10.1.2 Scatterplot and Trend Analysis 
 
Scatterplots provide a visual representation of the relative concentrations of COCs between 
watershed mass emission stations (MES) over the years monitored. The scatterplots presented in 
this section include comparisons of the annual mean concentrations (includes both wet and dry 
sampling results) of selected COC and key constituents for all the years in which data was 
obtained for each of the watersheds.  The mean concentrations for selected constituents are 
plotted on the y-axis against the MES identified on the x-axis.  Each annual mean concentration 
is identified as a different symbol.  These plots are used to identify comparative differences 
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between watersheds and sampling years.  Also presented in this subsection are trend data plots 
for specific watersheds.  These trend plots were discussed under the watershed sections and 
highlighted here to identify trends that relate to the scatterplots.  These trends include 
constituents that have not been identified as COC, but are correlated to overall water quality.  For 
scatterplots, where non-detectable results were presented, the detection limit was plotted as the 
value.  Also, when COC concentrations during separate storm events were equivalent, the 
scatterplot appears to have only one point at that concentration because the points are co-located.  
All available data is included on these plots.   
 
Bacterial Indicators 
Annual mean concentrations of bacterial indicators (total coliform, fecal coliform and 
enterococcus) for each of the watersheds over the 10 years of monitoring are presented in 
Figures 10-1, 10-2, and 10-3, respectively.  As indicated on these plots, the WQO is exceeded 
consistently for all the watersheds and the years monitored.  The highest concentrations for the 
bacterial indicators appear to generally occur at the MES for Los Angeles River and Ballona 
Creek.  The lowest mean concentrations are indicated for Dominquez Channel and Santa Clara 
River; however, the data from these MES is limited (2-3 years).  The plots of the bacterial 
indicators identify that the annual mean for 2003-2004 was generally lowest across the 
watersheds, and generally highest in 1995-1996.  However, on a watershed basis, the regression 
analysis did not indicate any significant trends with regard to the bacterial indicators.  
Regionally, these indicators remain well above the WQO throughout the watersheds and the 
monitoring period from 1994-2005.   
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Figure 10-1.  Annual Means for Regional Total Coliforms, 1994-2005 Wet and Dry 
Weather Monitoring. 
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Figure 10-2.  Annual Means for Regional Fecal Coliforms, 1994-2005 Wet and Dry 

Weather Monitoring. 
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Figure 10-3.  Annual Means for Regional Enterococcus, 1994-2005 Wet and Dry Weather 

Monitoring. 

RB-AR45147



Final Report August 2005
 

Weston Solutions, Inc. 10-4
 

Figure 10-4 presents the ratio of the mean concentrations of the bacterial indicators to the WQO.  
As illustrated in Figure 10-4, the highest WQO ratios were observed for Los Angeles River, 
Ballona Creek and Coyote Creek.  The Los Angeles River had the highest ratios for enterococcus 
and fecal coliform.  The second highest WQO ratios following Los Angeles River, Ballona 
Creek and Coyote Creek, were for Dominguez Channel and San Gabriel River. The lowest ratios 
were observed for the Santa Clara River and Malibu Creek Watersheds.  The magnitude of the 
WQO ratios for the bacterial indicators appears to correspond to the percentage of urbanization 
of the watersheds.  Watersheds that have a lower percent urbanization (Santa Clara River and 
Malibu Creek) displayed a lower WQO ratio.  This regional relationship is presented in Figure 
10-5.   
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Figure 10-4.  Regional Water Quality Ratios for Bacterial Indicators. 
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Figure 10-5.  Relationship between Percent Urbanization and Water Quality Ratios for 

Bacterial Indicators. 
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Metals 
Figures 10-6, 10-7 and 10-8 present the concentrations of total and dissolved copper, lead and 
zinc, respectively, based on annual means from 1994 to 2005 (where available) for each 
watershed.  As indicated on these scatterplots, the highest mean concentrations for both total and 
dissolved copper, lead and zinc on a regional basis were observed in the Los Angeles River.  
Excluding the maximum mean concentration, the Dominguez Channel possessed the highest 
dissolved zinc mean concentrations compared to the other watersheds.  The range of 
concentrations of total copper was generally similar for the Coyote Creek, Dominguez Channel, 
Ballona Creek and Malibu Creek Watersheds.  Similar mean concentrations of total zinc were 
observed in the Coyote Creek and Ballona Creek Watersheds.  The lowest concentrations of all 
constituents were generally observed for the San Gabriel River and Santa Clara River 
Watersheds.  The Santa Clara River Watershed is the least urbanized of the watersheds under the 
Core Monitoring program.   
 
It is also indicated on Figures 10-6 through 10-8, that the highest annual mean concentrations for 
dissolved and total copper, lead and zinc for several watersheds occurred in 1997-1998.  As 
shown on Figure 10-9, the highest monthly rainfall, as recorded at the Los Angeles Civic Center, 
was observed in February 1998.  The higher intensity storms recorded for that period may have 
resulted in the mobilization and transport of greater sediment/particle loads into the watersheds 
that likely resulted in higher copper and other metal concentrations at the MES.  For that high 
rainfall year, total and dissolved copper, lead and zinc concentrations were highest in the Los 
Angeles River Watershed, followed by the Ballona Creek and Coyote Creek Watersheds.   
 
Exceedances of the WQO for total and dissolved lead, copper and zinc were observed regionally 
in all the watersheds monitored with the exception of the Santa Clara River and Malibu Creek 
Watersheds.  Figure 10-10 presents the ratio of the mean concentrations to the WQO adjusted for 
hardness.  As presented graphically in Figure 10-10, the highest WQO ratios for all constituents 
were observed for the Los Angeles River.  The Los Angeles River had much higher ratios for 
total and dissolved lead than the other watersheds, suggesting that there is a possible source of 
lead upstream of the mass emission station. The Dominguez Channel, Ballona Creek and Coyote 
Creek Watersheds had the next highest WQO ratios.  Dominguez Channel had higher ratios for 
total and dissolved copper and zinc, while Ballona Creek and Coyote Creek had higher WQO 
ratios for total and dissolved lead.  The San Gabriel River followed with the next highest WQO 
ratios and the Santa Clara River and Malibu Creek Watersheds had the lowest WQO ratios for all 
constituents.  The ranking of the magnitude of these WQO ratios for lead, copper and zinc 
appeared to correspond to the percentage of urbanization of the watersheds.  Watersheds with a 
greater percentage of urbanization resulted in higher WQO ratios.  This relationship is presented 
on Figure 10-11.   
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Figure 10-6.  Annual Mean Dissolved and Total Copper Concentrations, 1994-2005 Wet 
and Dry Weather Monitoring. 
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Figure 10-7.  Annual Mean Dissolved and Total Lead Concentrations, 1994-2005 Wet and 

Dry Weather Monitoring. 
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Figure 10-8.  Annual Mean Dissolved and Total Zinc Concentrations, 1994-2005 Wet and 
Dry Weather Monitoring. 
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Figure 10-9.  Monthly Rainfall Recorded at the Los Angeles Civic Center. 
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Figure 10-10.  Regional Water Quality Ratios for Copper, Lead, and Zinc. 
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Figure 10-11.  Relationship between Percent Urbanization and Water Quality Ratios for 

Copper, Lead and Zinc (Total and Dissolved). 
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No trends (increasing or decreasing over time) in the annual mean concentrations as measured at 
the MES were observed for copper, lead and zinc on a watershed basis with the exception of 
Dominguez Channel.  Figure 10-12 provides trend analysis scatterplots for those metals where a 
trend in mean concentrations at the MES was observed by watershed.  These trends were 
discussed in the individual watershed sections of this report, but are presented here to provide a 
regional summary of observed trends.  An increasing trend in total lead concentrations was 
observed in the Dominguez Channel based on the annual mean concentrations measured at the 
MES.  The annual data at this MES is however limited to four annual sampling periods.   
 
An increasing trend in total selenium concentrations and a deceasing trend in dissolved 
chromium concentrations were observed in Malibu Creek as shown on Figure 10-12.  Neither of 
these metals annual mean concentration exceeded the WQO.  An additional trend indicated in the 
annual mean results for Malibu Creek is a decrease trend in turbidity.  An increasing trend in 
annual mean boron concentrations is observed for the San Gabriel River Watershed.  No current 
WQO exists for boron.  Finally, there is an observed increase trend in alkalinity in the Los 
Angeles River.  Increases in alkalinity decrease the bio-availability of metals.  The WQO for 
metals are adjusted for hardness.  As discussed above, the highest WQO ratios for metals are 
observed for the Los Angeles River. 
 
Pesticides 
The only pesticide that was detected above its WQO as part of the wet and dry weather Core 
Program monitoring was diazinon.  Figure 10-13 presents the annual mean concentrations of 
diazinon for each of the watersheds.  As shown on Figure 10-13, the WQO was exceeded in 
2001-2002 in the Dominguez Channel and Coyote Creek Watersheds based on the annual mean 
of the samples collected at the MES.  The overall highest annual concentrations of diazinon were 
observed during this period followed by the 2004-2005 period.  Diazinon exceeded the WQO in 
only one other annual mean at the Santa Clara River MES during 2004-2005.   
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Figure 10-12.  Summary of Observed Trends in Annual Mean Concentrations, 1994-2005 

(where available) – Blue is Wet Weather – Red is Dry Weather Results. 
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Figure 10-13.  Annual Mean Diazinon Concentrations, 1994-2005 Wet and Dry Weather 

Monitoring. 
 
 
Other Trends 
Other notable trends that were observed in mean annual concentrations include decreasing 
concentration in total petroleum hydrocarbons (TPH) for the MES for Ballona Creek, Coyote 
Creek and Santa Clara River Watersheds.  These trend plots are shown on Figure 10-14.   
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Figure 10-14.  Observed Trends in TPH Annual Mean Concentrations, 1994-2005 (Blue is 
Wet Weather Results – Red is Dry Weather Results). 

 

RB-AR45159



Final Report August 2005
 

Weston Solutions, Inc. 10-16
 

 
Isolated trends that were also highlighted in the individual watershed sections include an 
increasing trend in oil and grease concentrations in the San Gabriel River Watershed.  Also 
observed in this watershed, based on the mean annual concentrations, is a decrease in BOD.  
These trends are presented on Figure 10-15.  Finally, an increased trend in MBAS is observed for 
the Ballona Creek Watershed as indicated on Figure 10-15.  These trends appear to be isolated 
for these noted watersheds and do not indicate a regional trend.   
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Figure 10-15.  Summary of Other Observed Trends in Annual Mean Concentrations, 1994-
2005 (Blue is Wet Weather Results – Red is Dry Weather Results). 
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10.1.2 ANOVA Results 
 
ANOVA was used to determine differences between MES for the COCs and other key 
constituents.  The term analysis of variance is sometimes a source of confusion.  In spite of its 
name, ANOVA is concerned with differences between means of groups, not differences between 
variances.  The analysis uses variances to detect whether the means are different.  The ANOVA 
determines the variation (variance) within the groups that are being compared (e.g., monitoring 
stations), then compares that variation to the differences between the groups, taking into account 
how many subjects there are in the groups.  If the observed differences between the means of 
groups are larger than those expected by chance relative to the underlying variance, statistical 
significance is achieved.  For this report, each of the COC and key constituents that were 
observed in any sample above the MDL was tested by ANOVA.  The bacteriological measures 
were log10 transformed for this analysis.   
 
The results of the ANOVA analyses, performed on the 1994-2005 wet and dry weather 
monitoring results from the MES, indicate that there were statistically significant differences (p < 
0.05) between mean station concentrations for 31 of the 61 constituents analyzed.  ANOVA 
results with comparisons of the mean values for significant test results are shown in Figure 
10-16.  The probability value of the ANOVA for each of the COC and key constituents are 
shown next to the corresponding test.  Probabilities (Prob > F) less than 0.05 indicate statistically 
significant differences between stations.  Watersheds with the same color line under the mean 
values designate those MES that were not significantly different from each other.  Conversely, 
stations without the same color line were significantly different from each other.  These 
groupings may also overlap with one another resulting in some watersheds being in multiple 
groups.  For example, the mean value for alkalinity (first constituent listed) for Malibu Creek is 
significantly different than the other watersheds as shown by the red bar only under Malibu 
Creek (MC).  The next grouping shown by the green bar indicates the means for San Gabriel 
River (SGR), Santa Clara River (SCR), Ballona Creek (BC), Coyote Creek (CC) and Los 
Angeles River (LAR) are not significantly different from one another, and are therefore grouped 
together.  Malibu Creek and the Dominguez Channel (DC) are outside this group.  Dominguez 
Channel is however grouped with three other watersheds as indicated by the yellow bar.  From 
this analysis, one can distinguish characteristics common or significantly different on a cross-
watershed basis. 
 
 
Constituent Prob > F Mass Emission Station Means 

  MC SGR SCR BC CC LAR DC 
Alkalinity <0.001 175.8 91.5 91.2 81.3 77.2 52.4 37.0 

  SGR LAR CC DC BC MC SCR 
Ammonia 0.001 1.1 0.8 0.8 0.7 0.6 0.2 0.2 

  MC SCR SGR CC BC LAR DC 
Bicarbonate <0.001 201.4 147.6 97.8 85.0 72.8 58.4 42.4 

  LAR CC SGR BC SCR DC MC 
BOD 0.041 27.7 24.0 23.9 20.9 17.7 14.7 9.9 
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Constituent Prob > F Mass Emission Station Means 
  MC SCR SGR CC BC LAR DC 

Calcium <0.001 107.0 54.7 43.9 31.1 25.5 22.6 13.5 

  MC SGR SCR CC BC DC LAR 
Chloride <0.001 106.6 59.8 40.5 33.8 30.1 20.3 19.6 

  MC SGR SCR BC CC LAR DC 
Hardness <0.001 570.0 175.4 157.1 129.3 117.9 80.4 55.5 

  MC SCR SGR CC BC LAR DC 
Magnesium <0.001 69.0 17.7 13.5 9.4 9.0 6.2 3.9 

  CC SGR LAR DC BC SCR MC 
NH3-N 0.004 0.78 0.75 0.69 0.64 0.50 0.21 0.18 

  MC SGR CC LAR SCR BC DC 
Nitrate <0.001 13.1 11.9 5.8 4.9 4.0 3.3 3.2 

  MC SGR CC LAR SCR BC DC 
Nitrate-N <0.001 3.0 2.7 1.3 1.1 0.9 0.8 0.7 

  MC SGR CC SCR BC LAR DC 
pH <0.001 8.00 7.56 7.34 7.33 7.26 7.05 6.86 

  MC SCR SGR LAR CC BC DC 
Potassium <0.001 6.7 6.1 5.9 4.3 4.2 3.5 3.2 

  MC SGR SCR CC BC LAR DC 
Sodium <0.001 101.8 43.2 43.1 37.9 19.6 19.0 17.3 

  MC SGR SCR CC BC LAR DC Specific 
Conductance <0.001 1662.2 579.4 452.5 411.9 365.6 253.0 194.8 

  MC SCR SGR CC BC LAR DC 
Sulfate <0.001 428.2 87.7 86.1 58.8 47.4 29.0 15.7 

  MC SGR SCR CC BC LAR DC Total Dissolved 
Solids <0.001 1081.2 360.2 298.3 264.7 232.6 161.4 127.6 

  CC LAR SCR DC SGR MC BC Total Organic 
Carbon 0.020 15.9 13.8 13.3 12.9 9.9 9.9 9.7 

  SCR LAR CC MC SGR BC DC 
<0.001 1727.0 393.4 379.8 355.9 262.9 227.0 175.7 

Total Suspended 
Solids 
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Constituent Prob > F Mass Emission Station Means 
  LAR BC CC DC SCR SGR MC 

TPH <0.001 2.2 2.2 1.1 0.6 0.5 0.5 0.2 

  SCR MC SGR LAR CC BC DC 
Turbidity 0.029 214.0 122.2 113.4 97.4 74.4 50.9 29.6 

  SCR CC LAR BC MC SGR DC Volatile 
Suspended Solids 0.005 153.7 74.9 66.3 58.8 42.3 42.0 40.6 

  LAR CC BC SGR SCR MC DC 
Fecal Coliform 0.015 576,580 316,384 260,020 137,337 101,035 43,563 41,867 

  BC LAR CC DC SCR SGR MC Fecal 
Enterococcus 0.003 270,973 254,937 169,158 126,660 119,311 55,272 24,928 

  LAR BC CC SCR DC SGR MC Fecal 
Streptococcus 0.024 515,534 382,121 230,784 184,046 159,198 147,440 75,419 

  LAR CC BC SGR SCR MC DC 
Total Coliform 0.006 1,445,967 842,269 808,526 616,742 277,267 197,653 197,355 

  MC SCR SGR LAR BC CC DC 
Dissolved Boron <0.001 389.1 273.0 176.8 171.9 162.2 146.8 142.4 

  MC BC LAR CC DC SCR SGR Dissolved 
Selenium <0.001 4.9 2.9 2.5 2.4 2.3 2.3 2.3 

  LAR DC CC BC SCR MC SGR 
Total Copper 0.035 43.7 33.0 23.6 22.9 22.8 17.5 15.8 

  LAR MC SCR CC SGR DC BC 
Total Nickel 0.020 15.9 14.8 13.7 9.4 8.1 7.5 6.7 

  MC BC CC LAR SGR DC SCR 
Total Selenium <0.001 5.3 2.8 2.8 2.6 2.5 2.4 2.2 

Constituents with non-significant results: 
COD 
Cyanide 
Dissolved Oxygen 
Dissolved Phosphorus 
Fluoride  
Kjedahl-N 
 

MBAS 
Nitrite-N 
Oil and Grease 
Total Phosphorus 
Diazinon 
 

Dissolved Aluminum 
Dissolved Antimony 
Dissolved Arsenic 
Dissolved Barium 
Dissolved Chromium 
Dissolved Copper 
Dissolved Iron 
Dissolved Lead 
Dissolved Nickel 
Dissolved Zinc 

Total Aluminum 
Total Antimony 
Total Arsenic 
Total Barium 
Total Boron 
Total Chromium 
Total Iron 
Total Lead 
Total Zinc 
  

 
Figure 10-16.  Results of Mass Emission Stations Combined Annual Means (1994-2005) 

Comparisons by Analysis of Variance (ANOVA). 
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The means of several constituents measured at the Malibu Creek MES were significantly 
different compared to the other MES.  These constituents included alkalinity, calcium, chloride, 
hardness, magnesium, sodium, specific conductance, sulfate, and total suspended solids.  This 
comparison indicates a greater mean concentration in mineral salts and ions in wet and dry 
weather runoff at the Malibu Creek MES.  This may indicate a contribution from natural 
minerals from groundwater seepage that contains higher dissolved mineral concentrations 
potentially due to natural geologic sources within this watershed compared to the other 
watersheds in the County.  Further evaluation of any potential differences in geology and soil 
types within the Malibu Creek Watershed is needed to draw any definitive conclusions.   
 
Also indicated by the ANOVA comparisons include a grouping of the watersheds that include 
Malibu Creek, San Gabriel River and Coyote Creek with regard to higher mean values for nitrate 
and nitrate-N.  The mean for these watersheds was significantly different than the other 
watersheds.  The mean for Malibu Creek MES was the highest of the watersheds.  Higher nitrate 
concentrations could be the result of greater use of fertilizers in agricultural, golf courses or 
nursery activities, and seepage from in-ground septic systems near and up-stream of the MES.  
Further evaluation of land use near and upstream of the MES at these watersheds compared to 
the others is needed to determine if the higher means at these MES can be correlated to land 
activities upstream of the MES.   
 
The highest mean for the related parameters of total suspended solids, turbidity and volatile 
suspended solids is identified for the Santa Clara River Watershed.  The mean for total 
suspended solids and volatile suspended solids was significantly different than the means for all 
the other watersheds.  Santa Clara River Watershed was grouped with Malibu Creek, San Gabriel 
River and Los Angeles River Watersheds for turbidity.  The higher suspended solids and 
turbidity mean concentrations for the Santa Clara River may be associated with the mobilization 
and suspension of small clay and silt size particles during larger storm events through stream 
bank erosion and from disturbed lands in this largely undeveloped watershed.  Studies being 
conducted in the Santa Clara River Watershed include the impact of new development and peak 
discharge impacts.  The results of these studies may indicate a correlation with the higher 
suspended solids found at the MES compared to the more urbanized watersheds of the County.   
 
The bacterial indicators for the watersheds monitored all possess mean values well above the 
WQO as discussed previously and the combined means are not significantly different between 
the watersheds for fecal streptococcus and total coliform.  The combined mean for fecal 
enterococcus indicated a grouping of two sets of watersheds; one group with the highest means 
from Ballona Creek and Los Angeles River Watersheds, and the second grouping with the lowest 
mean for Malibu Creek.  These comparisons confirm previously discussed results in that the 
highest mean concentrations correspond to the more urbanized watersheds, and these are 
statistically different from the less developed watersheds with regard to bacterial indicators.  
However, these indicators are high throughout all the watersheds.   
 
There were no significant differences as indicated in the ANOVA comparisons between the 
annual means for the watersheds monitored for the metal COCs previously discussed (lead, 
copper and zinc). 
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10.1.3 Cluster Results 
 
Multivariate cluster analysis was applied to the annual mean concentrations of the COCs and key 
constituents for the years from 1994 to 2005, for which data is available, measured at the MES in 
each of the watersheds monitored.  This approach groups the watershed MES for the specific 
annual mean by the commonality of the COC concentrations found at each one.  Likewise, it 
groups the COCs according to similar concentrations at the MES.  Prior to the analysis the 
bacteriological measures were log10 transformed and the data for each COC was standardized by 
the overall mean value for each COC and key constituent.  Constituents that were not 
consistently measured were excluded from the analysis.   
 
Cluster analyses are performed to determine the degree of similarity among watersheds and/or 
monitored year relative to the COC concentrations for those years monitored.  They can be 
useful in assessing the characteristics of a watershed in relation to a year’s stormwater 
characteristics as well as providing information on the inter-relationships of the COCs.  Figure 
10-17 presents the cluster analysis for the annual means from 1995 to 2005 (for the years that 
data is available) for wet and dry weather sampling at the MES for each watershed monitored.  
The results of the wet and dry weather sampling are presented separately to determine if 
similarities exist that are specific to the wet or dry weather monitoring.  The size of the square in 
each cell of the table was determined by the value of the COC at each MES and monitored year 
compared to the mean value for that COC for all stations and all years monitored.  Thus, large 
squares represent values that were greater than the mean COC value and small squares represent 
values that were less than the mean.  The colored boxes indicate the COC groups that best-define 
each MES and/or monitored year cluster group.   
 
As highlighted by color in the lower right corner of Figure 10-17, there is a cluster for both wet 
and dry weather sampling at the Malibu Creek MES corresponding to higher concentrations 
compared to the overall mean for the constituents of ammonia, nitrate, nitrate-N, sulfate, total 
dissolved solids, specific conductance, hardness and chloride.  This finding correlates to the 
conclusions for the Malibu Creek Watershed based on the ANOVA analysis discussed in the 
previous subsection.  This cluster appears to also include numerous dry weather annual means 
for most of the other watersheds.  Nutrients and constituents related to dissolved minerals are 
clustered with the Malibu Creek Watershed possibly due to potentially higher nitrate and 
dissolved minerals in groundwater seepage.  The cluster around dry weather sampling at the 
various MES likely corresponds to a larger load of nutrients and dissolved mineral salts during 
dry weather flows.   
 
Clusters for numerous COCs and key constituents are observed across watersheds, with the 
exception of Malibu Creek Watershed, for the 2004-2005 and 1997-1998 annual wet weather 
sampling.  As previously presented in Figure 10-9, the greatest monthly precipitation occurred in 
these same years.  High peak and intensity storm events result in greater mobilization and 
transport of sediment and particles that can increase turbidity, suspended solids, BOD and total 
metals when compared to the overall mean.  Clusters are observed across multiple watersheds for 
the wet weather sampling for BOD, COD, turbidity, total and total volatile suspended solids, 
total iron, bacterial indicators, total and dissolved phosphorus, total copper, and total zinc.  This 
analysis indicates that the high intensity and long-duration storm events, as experienced in the 
monitoring years 1997-1998 and 2004-2005, result in some of the greatest overall impacts to 
water quality as measured at the MES.  
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Symbol size indicates station 
concentration (x)  relative to the 
mean concentration for each 
measure:
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Figure 10-17.  Cluster Analysis for Annual Means from 1995 to 2005. 
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10.1.4 Relationships/Trend Analysis Between TSS and COC 
 
Trends between TSS and selected COCs and key constituents, primarily metals, is presented in 
this subsection. The current permit requires an evaluation of TSS with the Core Monitoring data 
results to identify relationships between TSS and COC.  Because metals often bind to sediment 
that is carried by urban runoff, increased sediment load that can be indicated by greater TSS, 
may correspond to an increase in total metal concentrations.  This would be expected for metals 
with a greater affinity to adsorb with sediment particles in stormwater.  The following discussion 
focuses on the evidence of trends in TSS with total and dissolved concentrations of twelve metal 
constituents.   
 
Figures 10-18 to 10-21 present a regional comparison between TSS concentrations and total and 
dissolved metal concentrations.  The results are plotted using the wet and dry weather core 
sampling data at the MES, and represent annual mean concentrations.  Where a trend is indicated 
based on statistical comparison of the TSS results with the metal concentrations, the points are 
identified in red.  Figures 10-18 to 10-21 provide a legend for the symbols used in these graphs 
that correspond to the specific watersheds.  
 
As shown on Figures 10-18 to 10-21, an increasing or decreasing trend is statically indicated for 
the Santa Clara River Watershed for total chromium, iron, lead and arsenic.  A trend is also 
indicated for this watershed for dissolved copper and boron.  The greatest number of trends was 
identified for the Santa Clara River Watershed compared to the other watersheds.  The Santa 
Clara River Watershed is the least urbanized of the watersheds in the County.  These results may 
indicate that correlations between TSS and metal concentrations are evident in the Santa Clara 
River Watershed possibly due to less diverse sources of metals within the watershed and a better 
correlation between sediment load and total metal concentrations in stormwater.   
 
Trends were also observed for the Coyote Creek Watershed for total and dissolved nickel, and 
the Dominguez Channel Watershed for dissolved nickel and total and dissolved antimony.  A 
trend was also indicated for the San Gabriel River Watershed for total barium and arsenic.  These 
trends are noted by the red highlighted symbols on Figures 10-18 to 10-21. 
 
A regression analysis was also conducted to determine if a relationship exists between TSS and 
diazinon based on the annual means for all the watersheds.  No trends were identified.   
 

RB-AR45167



Final Report August 2005
 

Weston Solutions, Inc. 10-24
 

0 1000 2000 3000
TSS (mg/L)

0

5

10

15

20

25

D
is

so
lv

ed
 C

op
pe

r (
ug

/L
)

0 1000 2000 3000
TSS (mg/L)

0

100

200

300

To
ta

l C
op

pe
r (

ug
/L

)

0 1000 2000 3000
TSS (mg/L)

0

1000

2000

3000

4000

D
is

so
lv

ed
 Ir

on
 (u

g/
L)

0 1000 2000 3000
TSS (mg/L)

0

10000

20000

30000

To
ta

l I
ro

n 
(u

g/
L)

0 1000 2000 3000
TSS (mg/L)

0

4

8

12

16

D
is

so
lv

ed
 L

ea
d 

(u
g/

L)

0 1000 2000 3000
TSS (mg/L)

0

50

100

150

200
1000
1200

To
ta

l L
ea

d 
(u

g/
L)

Ballona Creek
Coyote Creek

Los Angeles River
Malibu Creek

San Gabriel River
Dominguez Channel

Santa Clara River

 

Figure 10-18.  Regional Trend Analysis of TSS and Copper, Iron, and Lead Concentrations 
(Red Symbols Indicate Significant Trend). 
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Figure 10-19.  Regional Trend Analysis of TSS and Nickel, Selenium, and Zinc 

Concentrations (Red Symbols indicate Significant Trend). 
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Figure 10-20.  Regional Trend Analysis of TSS and Barium, Boron, and Chromium 

Concentrations (Red Symbol indicates Significant Trend). 
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Figure 10-21.  Regional Trend Analysis of TSS and Aluminum, Antimony, and Arsenic 

Concentrations (Red Symbol indicates Significant Trend). 
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10.1.5 Relationships Between Toxicity and COC 
 
Toxicity has been measured during the 2002-2003, 2003-2004, and 2004-2005 monitoring years 
for Ceriodaphnia dubia survival and reproduction and for sea urchin fertilization.  Table 10-1 
summarizes the results of this sampling.  

Table 10-1.  Summary of Toxicity Test Results for 2002-2005. 
Mass Emission Station Wet/ 

Dry 
Event 

 
Date 

San 
Gabriel 
River 

Coyote 
Creek 

Los 
Angeles 

River 
Dominguez 

Channel 
Ballona 
Creek 

Malibu 
Creek 

Santa 
Clara 
River 

Ceriodaphnia dubia survival (NOEC %) 
10/10/2002 100 100 100 100 100 100 100 
4/23/2003 100 100 100 100 100 100 100 

10/28/2003 100 100 100 100 100 100 100 
1/13/2004 NA 100 100 100 100 100 100 
6/22/2005 100 100 100 100 100 100 100 

Dry 

7/6/2005 100 100 100 100 100 100 100 
11/8/2002 100 13 100 50 100 100 100 

12/16/2002 100 100 100 100 100 100 100 
10/31/2003 100 100 100 100 100 100 50 
2/2/20041 100 100 100 100 100 100 100 

10/17/2004 100 100 50 50 100 100 100 

Wet 

10/26/2004 100 25 100 50 100 100 100 
Ceriodaphnia dubia reproduction (NOEC %) 

10/10/2002 100 100 100 100 100 100 100 
4/23/2003 100 100 100 100 100 100 100 

10/28/2003 100 100 100 100 100 100 100 
1/13/2004 NA 100 100 100 100 100 100 
6/22/2005 <6.25 100 100 6.25 6.25 100 12.5 

Dry 

7/6/2005 100 100 100 100 100 50 6.25 
11/8/2002 100 12.5 100 50 100 100 100 

12/16/2002 100 100 100 100 100 100 100 
10/31/2003 100 100 100 100 100 100 100 
2/2/20041 100 100 100 100 100 100 100 

10/17/2004 100 100 100 100 100 12.5 100 

Wet 

10/26/2004 100 25 100 100 6.25 100 100 
Sea urchin fertilization (LC50 %)  

4/23/2003 >100 >100 >100 >100 >100 >100 >100 
10/28/2003 >100 >100 45 >100 >100 >100 >100 
1/13/2004 NA 29 45 86 >100 >100 >100 
6/22/2005 >50 >50 46 >50 >50 >50 >50 

Dry 

7/6/2005 >60 >60 56 >60 >60 >60 >60 
11/8/2002 >100 86 >100 >100 69 >100 >100 

12/16/2002 >100 >100 >100 >100 >100 >100 >100 
10/31/2003 >100 >100 >100 >100 >100 >100 >100 
2/2/20041 >100 74 78 68 83 >100 >100 

10/17/2004 >61 >61 >61 >61 >61 >61 >61 

Wet 

10/26/2004 >57 >57 >57 >57 >57 >57 >57 
NA = Not Available 
1 Chemistry data not available for comparison with these results 

 
 
As evident in Table 10-1, few samples produced a toxic response and there were no strong 
patterns for the toxic responses observed for Ceriodaphnia (NOEC concentrations below 100).  
Dry weather samples did not show reduced survival or reproduction in any of the events.  Wet 
weather samples showed a toxic response for survival in three samples from Dominguez 
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Channel, two samples from Coyote Creek, and one sample each from Los Angeles River and 
Santa Clara River.  Fewer toxic responses were observed for reproduction; those were found in 
Ballona Creek, Coyote Creek, Dominguez Channel, and Malibu Creek.   
 
Sea urchin fertilization tests had toxic responses (shown by LC50 concentrations less than 100) in 
both dry and wet weather in Los Angeles River, Dominguez Channel, Ballona Creek, and 
Coyote Creek.  The results for Los Angeles River indicate a persistent toxic response for the dry 
weather samples.  In accordance with the permit, a Toxicity Identification Evaluation (TIE) was 
performed. 
 
The first dry weather sample of S-10 (Los Angeles River Wardlow) collected on June 28, 2005 
resulted in a Toxic Unit Chronic (TUc) of 2.19 for sea urchin fertilization.  This value exceeded 
the Permit requirement of 1 TUc and indicated the presence of significant toxicity within the 
sample.  Based on these results, a Toxicity Identification Evaluation (TIE) was conducted on 
sample S-10 to investigate the sources of toxicity within the sample.  The second dry weather 
sampling event was collected shortly after the first (7 days) on July 6, 2005.  This sample was 
utilized for the TIE testing summarized below.  In addition, the standard test performed on the 
second dry weather sample of S-10 resulted in a TUc of 1.80, indicating that there was not a 
significant change in the toxicity of the sample between the two events. 
 
A Phase I TIE was initiated on sample S-10 on July 7, 2005.  In summary, the Phase I TIE 
included the following manipulations; baseline (unmanipulated), centrifugation, C-18 solid phase 
extraction, sodium thiosulfate addition, EDTA addition, and methanol elution (C-18 add-back).  
The results of the TIE performed on sample S-10 are summarized in Table 10-2. 
 

Table 10-2.  Results of the Toxicity Identification Evaluation Performed on Sample S-10 
(Los Angeles River Wardlow) July 7, 2005 

 
Sample Manipulation Mean Percent Fertilization  

Relative to Treatment Blank 
Baseline (Unmanipulated) 66.8 
Centrifugation 55.2 
C-18 Filtration 76.6 
Sodium Thiosulfate 10 mg/L 66.1 
Sodium Thiosulfate 25 mg/L 73.7 
EDTA 3 mg/L 107.1 
EDTA 8 mg/L 108.4 
MeOH (C-18 add-back) 100.3 

 
The EDTA (Ethylenediaminetetraacetic Acid) manipulation appears to have removed a majority 
of the toxicity observed in sample S-10 to urchin fertilization.  The results of this treatment 
indicate that metal toxicity is likely to be responsible for the reduction in urchin fertilization. 
 
A preliminary review of the water quality results for constituents measured in the Los Angeles 
River mass emission station indicate that copper has been present in the sample at levels known 
to impact urchin fertilization.  Table 10-3 summarizes the measured levels of copper with effect-
based responses.  Differences, however, lie in the amounts of dissolved and total amounts of this 
metal within the sample.  The TIE manipulation with sodium thiosulfate (STS) also has the 
ability to remove metal toxicity, especially that of copper (Hockett and Mount 1996).  It should 
be noted that this data comes from experiments conducted in freshwater and that saltwater 
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manipulations (as in this case) offer differences in complexation due to the high ionic content of 
salt water.  The STS manipulation in thie evaluation only slightly improved sea urchin 
fertilization at the 25 mg/L concentration.  This information may indicate that copper is not the 
sole contributor to toxicity.  EDTA has the greatest affinity for removing the toxicity of copper, 
lead, cadmium, nickel and zinc.  Copper, zinc and lead have historically been detected at levels 
exceeding the water quality criterion under the Permit.  These and other metals routinely 
measured in the Los Angeles River mass emission sample do not appear to be present in toxic 
amounts by themselves.  This does not account for synergistic effects that may be occurring 
between the multiple compounds found in the sample.  Cationic surfactants are also removed by 
the EDTA addition; however, the low levels of surfactants observed in this sample indicate that 
surfactant toxicity is unlikely. 
 

Table 10-3.  Copper Results Measured at the Los Angeles River Mass Emission Site 
Compared to Laboratory Responses. 

 
 

Constituent 
Measured Values 

(October 2004 – March 2005)1 
(µg/L) 

 
Laboratory Mean EC50 

(µg/L) 

 
Literature Mean LC50 

(µg/L)2 
Dissolved Copper 5.36-10.80 37.5 18 
Total Copper 14.50-41.50   
1Range of 6 sample events 
2Obtained from the EPA Ecotox database 
 
 
Regressions were performed to look for relationships between toxicity results and constituents 
measured in the water.  Analyses of the constituents in the water was not done for one event, 
therefore the samples collected on February 2, 2004 were not included in the analysis.  No 
significant regressions were found in the analysis.  In some instances, thresholds of chemical 
concentrations are involved with toxicity whereby the organisms do not respond negatively until 
a certain chemical level is reached.  Concentrations of constituents above a specific threshold 
may no longer illicit a linear response in organism toxicity.  Consequently, these constituents 
detract from the regression model.  Therefore, a second method, threshold analysis, was used to 
test relationships for constituents with established thresholds.  The threshold analysis uses 
constituent levels reported to be toxic in the literature where available and compares them to 
constituent levels in the stormwater samples.   
 
Survival of test organisms can be influenced by pesticides in urban runoff.  The lowest literature 
value for diazinon found to be toxic to a species related to Ceriodaphnia is 0.26 µg/L (21-day 
NOEC for D. magna) (Vershueren 1983).  Diazinon at this concentration does not appear to be a 
factor in reduced survivorship in this program.  Diazinon was observed above 0.26 µg/L on four 
occasions; only one of these had a NOEC value below 100% for Ceriodaphnia survival.  The 
other six toxic responses for survival were in samples with concentrations well below this 
threshold value.   
 
Indications of thresholds that may affect Ceriodaphnia survival were found only for dissolved 
copper and zinc (Figure 10-22).  No confirmatory results could be found in the literature; but 
based on the observed results, concentrations of dissolved copper above 10.5 µg/L and dissolved 
zinc above 70 µg/L may be contributing to toxicity in the wet weather stormwater samples.   
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Figure 10-22.  Relationships between Ceriodaphnia survival and dissolved copper and zinc. 
 
 
10.2 Stormwater Modeling – Pollutant Loading Estimates 
 
This subsection presents the estimated pollutant loadings for both wet and dry weather for the 
current monitored year (2004-2005) and also presents loading estimates for several COC for the 
monitoring years from 2002 to 2005.  The pollutant loadings are based on the Event Mean 
Concentrations determined from the MES data and the flow data as measured at the MES.  
Hydrographs for the 2004-2005 monitoring program are provided in Appendix G. 
 
Loading estimates for all the mass emissions stations based on the concentrations detected and 
flow measurements obtained for the 2004-2005 monitoring period are presented graphically in 
Appendix H.  Figures 10-23 through 10-26 present the estimated mean loadings on a per acre 
basis based on the 2004-2005 results for the constituent groups of bacteriological indicators, 
metals, nutrients and solids.  The loadings per acre are presented using a log scale. Figures 10-23 
through 10-26 provide further data for comparing loadings to predominant land use in the 
different watersheds.  As was indicated by the previously discussed comparison of water quality 
exceedance ratios for constituents associated with urban runoff to the predominant land use, 
loadings per unit area estimates for these constituents of concern should be higher for more 
urbanized watersheds.  In contrast, the loading estimates per acres for these constituents should 
be lower for watersheds that have a greater percentage of the total drainage area designated as 
vacant land.  Watersheds that are characterized by a higher percentage of total area with a vacant 
land use include Malibu Creek, Santa Clara River and the upper reaches of the San Gabriel River 
WMA.  These WMAs would therefore be expected to have lower loadings per acre for 
constituents that have been found to exceed WQO in the more urbanized watersheds.  These 
constituents include bacteriological indicators and total copper, lead and zinc. Figures 10-23 
through 10-26 provides the percentage of total drainage area that has been designated as un-
developed (vacant) and the urbanized percentage to allow for comparison with the plotted 
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loadings per acre. A comparison of the loadings by constituent group for this current monitoring 
period is summarized as follows: 
 

• Bacteriological Indicators (total and fecal coliforms and enterococcus) – The mean 
total loading estimates for all three indicators were highest for the Los Angeles River 
followed by Coyote Creek.  The total loads for all the other MES were lower and similar 
in totals, with the exception of Malibu Creek, which was the lowest.  As presented on 
Figure 10-23, the mean total loadings for the bacteriological indicators on a per acre basis 
indicate that the Los Angeles River, Coyote Creek, Dominguez Channel and Ballona 
Creek had the highest loadings per acre, and correspond to more urbanized watersheds.  
The lowest loadings per acre were determined for Malibu Creek, Santa Clara River and 
San Gabriel River Watersheds that are characterized by a greater percentage of vacant 
land of the total drainage area.  The results of the loading estimates on a per acre basis 
indicate a correlation between higher loadings per acre for more urbanized watersheds 
compared to watersheds with higher percentages of total drainage area that remains 
undeveloped (vacant). 
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Figure 10-23.  Loading Estimates Per Acre – Bacteriological Indicators – 2004-2005  

Mean Loadings. 
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• Metals (total copper, lead and zinc) - The mean total loading estimates for all three 
metals were highest for the Los Angeles River followed by Coyote Creek and Ballona 
Creek MES.  The total loads for all the other MES were lower and similar in totals, with 
the exception of Malibu Creek, which was the lowest.  These results are similar to those 
of the bacteriological indicators which represent constituents often associated with urban 
runoff.  As discussed previously, the source of these metals is often identified with non-
point urban sources that include vehicle emissions and wear of automobile tires and brake 
pads. As presented on Figure 10-24, the mean total loadings for total copper, lead and 
zinc on a per acre basis indicate that Dominguez Channel and Ballona Creek have the 
highest loadings per acre, followed by the Los Angeles River and Coyote Creek, which 
corresponds to more urbanized watersheds.  The lowest loadings per acre were 
determined for Malibu Creek, Santa Clara River and San Gabriel River Watersheds that 
are characterized by a greater percentage of vacant land of the total drainage area.  The 
results of the loading estimates on a per acre basis for total copper, lead and zinc indicate 
a correlation between higher loadings per acre for more urbanized watersheds compared 
to watersheds with higher percentages of total drainage area that remains undeveloped 
(vacant). These results correlate with the loadings per acre for the bacterial indicators, 
and are also consistent with the findings of the comparison of the water quality 
exceedance ratio for these constituents to the percent urbanization within the WMA 
monitored.   
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Figure 10-24.  Loading Estimates Per Acre – Metals – 2004-2005 Mean Loadings. 
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• Nutrients (total phosphorus, Nitrate-N, Kjeldahl-N) – The highest mean loadings for 
nutrients based on the 2004-2005 results from the MES were determined for the Los 
Angeles River, which is the largest monitored watershed in the County.  The total 
nutrient loadings were lower and similar for Coyote Creek, Ballona Creek and San 
Gabriel River.  The lowest total loadings were calculated for Malibu Creek, Dominguez 
Channel and Santa Clara River.  Figure 10-25 presents the loading per acre for nutrients 
based on the mean loads for 2004-2005.  As shown on Figure 10-25, the highest total 
phosphorus per acre was determined for Ballona Creek.  The next set of watersheds that 
are characterized by slightly lower loads per acre included Coyote Creek, Dominguez 
Channel and Los Angeles River.  The lowest was calculated for Santa Clara River. The 
results for nitrogen (Kjeldahl-N) were similar as presented in Figure 10-25.  The highest 
nitrate (as nitrogen) loads per acre were determined for Coyote Creek and Dominguez 
Channel, followed by Malibu Creek.  These results indicate a relatively high load per acre 
estimate for Malibu Creek, compared to more urbanized watersheds such as the Los 
Angeles River.  These results are collaborated by the ANOVA analysis which indicated a 
significant difference in the nutrient results for Malibu Creek.  The potential sources of 
nitrates in the Malibu Creek watershed may include greater use of fertilizer per acre and 
seepage from in-ground septic systems which are prevalent in this watershed. 
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Figure 10-25.  Loading Estimates Per Acre – Nutrients – 2004-2005 Mean Loadings. 
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• Solids (TDS, TSS, TOC) – The highest mean total loadings for TDS were determined for 
the Los Angeles River, however, the total loads were only slightly lower for Ballona 
Creek, Coyote Creek, Malibu Creek and San Gabriel River.  The Los Angeles River is 
the largest monitored watershed in the County.  As presented in Figure 10-26, the highest 
TDS loadings per acre were calculated for Ballona Creek, Malibu Creek, and Coyote 
Creek.  The lowest TDS per acre was indicated for Santa Clara River.  Both Malibu 
Creek and the Santa Clara River Watersheds are the least urbanized.  The much higher 
TDS loadings from Malibu Creek suggest possible greater contributions from natural 
sources such as groundwater seepage into the creek that contains higher dissolved salts 
and metals than in Santa Clara River.  These findings are collaborated by the ANOVA 
and Cluster Analysis results which indicated significant differences in the Malibu Creek 
water quality compared to the other watersheds with regard to TDS and other parameters 
that would suggest these same inputs and sources. 

 
TSS total mean loads were highest for the Santa Clara River and lowest for Malibu 
Creek.  The higher TSS for Santa Clara River may indicate greater suspended sediment 
loads due to erosion of stream banks and disturbed areas.  Special Studies being 
conducted in the Santa Clara WMA are investigating both the impact from development 
and increases in peak discharge.  As presented in Figure 10-26, the mean loading of TSS 
per acre is highest for Ballona Creek, Los Angeles River, Coyote Creek and Santa Clara 
River.  The lowest was for Malibu Creek.  The higher TSS loadings per acre for most of 
these watersheds represent contributions from various urban sources within the more 
urbanized watersheds.  As discussed above, the higher TSS loadings per acre for Santa 
Clara River may be related to erosion.  This is also indicated by a low TDS loading per 
acre compared to the high TSS loading per acre for Santa Clara River, which correspond 
to a larger particle source such as soils (measured by the TDS) compared to dissolved 
constituents (measured by TSS). 
 
The TOC mean loadings for 2004-2005 were highest in the Los Angeles River, followed 
by Coyote Creek and Ballona Creek.  The lowest was for Malibu Creek.  Figure 10-26 
presents the mean loadings per acre for TOC.  As shown on Figure 10-26, the highest 
mean loadings per acre was determined for Coyote Creek, followed by Ballona Creek and 
Dominguez Channel, and then the Los Angeles River.  The lowest was for Santa Clara 
River.  The lower relative loading per acre compared to the total mean loading for the 
Los Angeles River is likely due to large drainage area of this watershed.  The higher TOC 
loadings both as totals and on a per acre basis correspond to greater urbanized areas of 
the total drainage area.  TOC loadings appear to be an indicator of greater urbanization 
within the watershed. 

 
 
 

RB-AR45179



Final Report August 2005
 

Weston Solutions, Inc. 10-36
 

  Mean Mass Emission Loadings per Acre

0.0

0.1

1.0

10.0

100.0

Total Dissolved Solids Total Suspended Solids Total Organic Carbon 

Constituent

Lo
ad

in
g 

pe
r a

cr
e 

(k
g)

Dominguez (94 %)
Ballona (83 %)
Coyote (81 %)
Los Angeles (57 %)
San Gabriel (32 %)
Malibu (21 %)
Santa Clara (15 %)

Watershed and Percent Urban

 
Figure 10-26.  Loading Estimates Per Acre – Solids – 2004-2005 Mean Loadings. 

 
 
A comparison of the mean storm loadings of several selected constituents from the 2001/2002, 
2002/03, 2003/2004 and 2004/2005 monitoring seasons is presented in Figure 10-27.  Figure 10-
27 presents the mean total loadings for total copper, total lead, TSS, TDS, total Kjeldahl 
Nitrogen, total phosphorus, fecal coliform and enterococcus coliform for the last four years of 
monitoring.  The total loadings are presented on a log scale.  No overall trends are indicated, 
however, the following observations can be made from the focused data set: 
 

• The greatest total loadings for all the constituents presented were determined for the Los 
Angeles River MES.  The drainage area for this MES is the largest of the watersheds 
monitored. 

 
• No trends in loading were clearly identified and therefore represent the variation in the 

monitored flows over the years presented.  The total flows that were used for the loading 
determinations represent the flows during the sampling period and may not represent the 
actual total flows or magnitude of total flow for that year.  For example, the loadings for 
the most recent year (2004-2005) should be one of the larger loadings due to the high 
total precipitation for this year.  Figure 10-27 does not indicate this conclusion suggesting 
some of the larger storm events were not monitored.   
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Figure 10-27.  Mean Total Loading Estimates– Bacteriological Indicators – Monitoring 

Period of 2002-2005. 
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• The metal constituent loadings for Malibu Creek for the year 2003/2004 do not correlate 
with the other years presented.  The loadings were significantly higher than the other 
years monitored.  Further investigation on the cause of this observation is recommended 
based on the body of evidence that indicate that theses loading should be lower in 
comparison to the other watersheds. 

 
 
10.3 Conclusions 
 
The overall conclusions that can be made from this regional assessment include:   
 
Bacterial Indicators - The highest concentrations for the bacterial indicators generally occurred 
at the Los Angeles River and Ballona Creek mass emission stations.  The lowest mean 
concentrations were indicated for Dominquez Channel and Santa Clara River; however, the data 
from these MES was limited (2-3 years).  The regression analysis did not indicate any significant 
trends with regard to the bacterial indicators.  Regionally, these indicators remained well above 
the WQO throughout the watersheds and the monitoring period from 1994-2005.  The regional 
evaluation of the ratios of the mean concentrations to the WQO, indicated that the highest WQO 
ratios were observed for the Los Angeles River, Ballona Creek and Coyote Creek Watersheds.  
The lowest ratios were observed for the Santa Clara River and Malibu Creek Watersheds.  The 
magnitude of the WQO ratios for the bacterial indicators corresponded to the percentage of land 
use that relates to urbanization (use other than vacant lands or recreational uses) of the 
watersheds.  A lower percentage of urbanization resulted in a lower WQO ratio.   
 
The mean total loading estimates for all three bacteriological indicators were highest for the Los 
Angeles River followed by Coyote Creek.  The total loads for all the other MES were lower and 
similar in totals, with the exception of Malibu Creek.  Malibu Creek was the lowest.  The mean 
total loadings for the bacteriological indicators on a per acre basis indicate that the Los Angeles 
River, Coyote Creek, Dominguez Channel and Ballona Creek had the highest loadings per acre, 
and correspond to more urbanized watersheds.  The lowest loadings per acre were determined for 
Malibu Creek, Santa Clara River and San Gabriel River watersheds that are characterized by a 
greater percentage of vacant land of the total drainage area.  The results of the loading estimates 
on a per acre basis indicate a correlation between higher loadings per acre for more urbanized 
watersheds compared to watersheds with higher percentages of total drainage area that remains 
undeveloped (vacant).  The conclusions for the loading estimates are consistent with those 
summarized above regarding a relationship with the magnitude of exceedances with percent 
urbanization. 
 
Metals - The highest mean concentrations for total and dissolved copper, lead and zinc on a 
regional basis were observed in the Los Angeles River.  The lowest concentrations were 
generally observed for the Santa Clara River and Malibu Creek Watersheds.  These two 
watersheds are the least urbanized of the watersheds under the Core Monitoring program.  
Exceedances of the WQO for total and dissolved lead, copper and zinc were observed regionally 
in all the watersheds monitored with the exception of the Santa Clara River and Malibu Creek 
Watersheds.  The highest WQO ratios were observed for the Los Angeles River, followed by the 
Dominguez Channel, Ballona Creek and Coyote Creek Watersheds.  The Santa Clara River and 
Malibu Creek Watersheds had the lowest WQO ratios.  The ranking of the magnitude of these 
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WQO ratios for lead, copper and zinc generally corresponded to a greater percentage of 
urbanization of the watersheds.  It was also indicated that the highest annual mean concentrations 
for dissolved and total copper, lead and zinc for several watersheds occurred in 1997-1998.  This 
year corresponded with the highest monthly rainfall, as recorded at the Los Angeles Civic 
Center.  The higher intensity storms recorded for that period could have resulted in the 
mobilization and transport of greater sediment/particle loads into the watersheds that likely 
resulted in higher copper and other metal concentrations at the MES.   
 
No trends (increasing or decreasing over time) in the annual mean concentrations as measured at 
the MES were observed for copper, lead and zinc on a watershed basis with the exception of 
Dominguez Channel.  An increasing trend in total lead concentrations was observed in 
Dominguez Channel.  The annual data at this MES was however limited to four annual sampling 
periods.   
 
The mean total loading estimates for total copper, lead and zinc were highest for the Los Angeles 
River followed by Coyote Creek and Ballona Creek MES.  The total loads for all the other MES 
were lower and similar in totals, with the exception of Malibu Creek.  Malibu Creek was the 
lowest.  These results are similar to those of the bacteriological indicators which represent 
constituents often associated with urban runoff.  As discussed previously, the source of these 
metals is often identified with non-point urban sources that include vehicle emissions and wear 
of automobile tires and brake pads. The mean total loadings for total copper, lead and zinc on a 
per acre basis indicate that Dominguez Channel and Ballona Creek have the highest loadings per 
acre, followed by the Los Angeles River and Coyote Creek, which corresponds to more 
urbanized watersheds.  The lowest loadings per acre were determined for Malibu Creek, Santa 
Clara River and San Gabriel River watersheds that are characterized by a greater percentage of 
vacant land of the total drainage area.  The results of the loading estimates on a per acre basis for 
total copper, lead and zinc indicate a correlation between higher loadings per acre for more 
urbanized watersheds compared to watersheds with higher percentages of total drainage area that 
remains undeveloped (vacant). These results correlate with the loadings per acre for the bacterial 
indicators, and are also consistent with the findings of the comparison of the water quality 
exceedance ratio for these constituents to the percent urbanization within the WMA monitored.   
 
Based on the evaluation of inter-relationships between TSS and metals, the greatest number of 
trends was identified for the Santa Clara River Watershed compared to the other watersheds.  
The Santa Clara River Watershed is the least urbanized (over 80% vacant lands) of the 
watersheds in the County.  These results may indicate that correlations between TSS and metal 
concentrations were evident in the Santa Clara Watershed, possibly due to a less diverse source 
of metals within the watershed and a better correlation between sediment load and total metal 
concentrations in stormwater.   
 
Nutrients - The results of the ANOVA comparisons indicated a grouping of watersheds that 
include Malibu Creek, San Gabriel River and Coyote Creek with regard to higher mean values 
for nitrate and nitrate-N.  The means for these watersheds were significantly different than the 
other watersheds.  The mean for Malibu Creek MES was the highest of the watersheds.  Higher 
nitrate concentrations could be the result of greater use of fertilizers in agricultural, golf courses 
or nursery activities, and seepage from in-ground septic systems near and up-stream of the MES.  
Further evaluation of land use near and upstream of the MES at these watersheds compared to 

RB-AR45183



Final Report August 2005
 

Weston Solutions, Inc. 10-40
 

the others is needed to determine if the higher means at these MES can be correlated to land 
activities upstream of the MES.   
 
Based on the cluster analysis, there was a cluster for both wet and dry weather sampling at the 
Malibu Creek MES corresponding to higher concentrations compared to the overall mean for the 
constituents of ammonia, nitrate, nitrate-N, sulfate, total dissolved solids, specific conductance, 
hardness and chloride.  This finding correlates to the conclusions for the Malibu Creek 
Watershed based on the ANOVA analysis and WQO ratio comparisons.  This cluster appeared to 
also include numerous dry weather annual means for most of the other watersheds.  Nutrients 
and constituents related to dissolved minerals were clustered with the Malibu Creek Watershed 
possibly due to potentially higher nitrate and dissolved minerals in groundwater seepage.  The 
cluster around dry weather sampling at the various MES likely corresponds to a larger load of 
nutrients and dissolved mineral salts during dry weather flows.   
 
The highest mean loadings for nutrients based on the 2004-2005 results from the MES were 
determined for the Los Angeles River, which is the largest monitored watershed in the County.  
The total nutrient loadings were lower and similar for Coyote Creek, Ballona Creek and San 
Gabriel River.  The lowest total loadings were calculated for Malibu Creek, Dominguez Channel 
and Santa Clara.  The highest total phosphorus per acre was determined for Ballona Creek.  The 
next set of watersheds that are characterized by slightly lower loads per acre included Coyote 
Creek, Dominguez Channel and Los Angeles River.  The lowest was calculated for Santa Clara 
River. The results for nitrogen (Kjeldahl-N) were similar.  The highest nitrate (as nitrogen) loads 
per acre were determined for Coyote Creek and Dominguez Channel, followed by Malibu Creek.  
These results indicate a relatively high load per acre estimate for Malibu Creek, compared to 
more urbanized watersheds such as the Los Angeles River.  These results are collaborated by the 
ANOVA analysis which indicated a significant difference in the nutrient results for Malibu 
Creek.  As mentioned previously, the potential sources of nitrates in the Malibu Creek watershed 
may include greater use of fertilizer per acre and seepage from in-ground septic systems which 
are prevalent in this watershed. 
 
Other Water Quality Parameters - The means of several constituents measured at the Malibu 
Creek MES were significantly different compared to the other MES.  These constituents included 
alkalinity, calcium, chloride, hardness, magnesium, sodium, specific conductance, sulfate, and 
total suspended solids.  This comparison indicated a greater mean concentration in mineral salts 
and ions in wet and dry weather runoff at the Malibu Creek MES.  This may indicate a 
contribution from natural minerals from groundwater seepage that contains higher dissolved 
mineral concentrations potentially due to natural geologic sources within this watershed 
compared to the other watersheds in the County.  Further evaluation of any potential differences 
in geology and soil types within the Malibu Creek Watershed is needed to draw any definitive 
conclusions.   
 
Solids (TDS, TSS, TOC) – The highest mean total loadings for TDS were determined for the 
Los Angeles River, however, the total loads were only slightly lower for Ballona Creek, Coyote 
Creek, Malibu Creek and San Gabriel River.  The Los Angeles River is the largest monitored 
watershed in the County.  The highest TDS loadings per acre were calculated for Ballona Creek, 
Malibu Creek, and Coyote Creek.  The lowest TDS per acre was indicated for Santa Clara River.  
Both Malibu Creek and the Santa Clara River watersheds are the least urbanized.  The much 
higher TDS loadings from Malibu Creek suggest possible greater contributions from natural 
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sources such as groundwater seepage into the creek that contains higher dissolved salts and 
metals than in Santa Clara River.  These findings are collaborated by the ANOVA and Cluster 
Analysis results which indicated significant differences in the Malibu Creek water quality 
compared to the other watersheds with regard to TDS and other parameters that would suggest 
these same inputs and sources. 
 
TSS total mean loads were highest for the Santa Clara River and lowest for Malibu Creek.  The 
higher TSS for Santa Clara may indicate greater suspended sediment loads due to erosion of 
stream banks and disturbed areas.   Special Studies being conducted in the Santa Clara WMA are 
investigating both the impact from development and increases in peak discharge.  The mean 
loading of TSS per acre is highest for Ballona Creek, Los Angeles River, Coyote Creek and 
Santa Clara River.  The lowest was for Malibu Creek.  The higher TSS loadings per acre for 
most of these watersheds represent contributions from various urban sources within the more 
urbanized watersheds.  As discussed above, the higher TSS loadings per acre for Santa Clara 
River, maybe related to erosion.  This is also indicated by a low TDS loading per acre compared 
to the high TSS loading per acre for Santa Clara River, which correspond to a larger particle 
source such as soils (measured by the TDS) compared to dissolved constituents (measured by 
TSS). 
 
The TOC mean loadings for 2004-2005 were highest in the Los Angeles River, followed by 
Coyote Creek and Ballona Creek.  The lowest was for Malibu Creek.  The highest mean loadings 
per acre was determined for Coyote Creek, followed by Ballona Creek and Dominguez Channel, 
and then the Los Angeles River.  The lowest was for Santa Clara River.  The lower relative 
loading per acre compared to the total mean loading for the Los Angeles River is likely due to 
large drainage area of this watershed.  The higher TOC loadings both as totals and on a per acre 
basis correspond to greater urbanized areas of the total drainage area.  TOC loadings appear to be 
an indicator of greater urbanization within the watershed. 
 
Pesticides - The only pesticide that was detected above its WQO as part of the wet and dry 
weather Core Program monitoring was diazinon.  The WQO was exceeded in 2001-2002 in the 
Dominguez Channel and Coyote Creek Watersheds, and in the Santa Clara Watershed during the 
2004-2005 period, based on the annual mean of the samples collected at the MES.   
 
TPH - Other notable trends that were observed in mean annual concentrations included a 
decreasing concentration in total petroleum hydrocarbons (TPH) for Ballona Creek, Coyote 
Creek and Santa Clara River Watersheds.   
 
Toxicity – No strong patterns in toxicity were observed.  The fewest toxic responses for all three 
tests performed were at San Gabriel River, Malibu Creek, and Santa Clara River.  Ceriodaphnia 
survival may have decreased due to high concentrations of dissolved copper and zinc in the wet 
weather runoff.   
 
Peak and High Intensity Storm Events – The potentially greater impact of high intensity storm 
events on water quality was indicated in the cluster analysis.  Clusters for numerous COCs and 
key constituents were observed across watersheds, with the exception of Malibu Creek 
Watershed, for the 2004-2005 and 1997-1998 annual wet weather sampling.  The greatest 
monthly precipitation occurred during these same years.  High peak and intensity storm events 
resulted in greater mobilization and transport of sediment and particles that can increase 
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turbidity, suspended solids, BOD and total metals when compared to the overall mean.  Clusters 
were observed across multiple watersheds for the wet weather sampling for BOD, COD, 
turbidity, total volatile suspended solids, total iron, bacterial indicators, total and dissolved 
phosphorus, total copper, and total zinc.  This analysis indicated that the high intensity and long-
duration storm events, as experienced in the monitoring years 1997-1998 and 2004-2005, 
resulted in some of the greater overall impacts to water quality as measured at the MES.   
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11.0 REGIONAL MONITORING AND SPECIAL STUDIES 
 
11.1 Summary of Regional Monitoring 
 
The following subsection provides a summary of Regional Monitoring that are required under 
the current Los Angeles Regional Water Quality Control Board National Pollution Discharge and 
Elimination Stormwater Permit.  These studies include the Bioassessment Study conducted 
throughout Los Angeles County, and the Estuary Sampling completed under the Bight 03 
program.   
 
11.1.1 Bioassessment 
 
11.1.1.1 Introduction 

Beginning in October of 2003, County of Los Angeles Department of Public Works (LADPW) 
initiated a monitoring program to assess the biological integrity of the benthic macroinvertebrate 
communities in receiving waters throughout Los Angeles County.  The objectives of the study 
are to evaluate the effects of urban discharges on macroinvertebrates and monitor trends in 
ecological conditions and responses to pollution.  The study also provides compliance with the 
Los Angeles Regional Water Quality Control Board National Pollution Discharge and 
Elimination Stormwater Permit.  Additionally, data from this study may be used in the 
development of a regional Southern California Index of Biotic Integrity.  Information for this 
section is contained in the two annual bioassessment reports that were submitted to LACDPW 
(BonTerra 2004, Weston 2005).  A third year of monitoring is scheduled for July and October 
2005.  Four sites in the San Gabriel River Watershed will be monitored in July to facilitate 
implementation of the San Gabriel River Regional Monitoring Program. 
 
The use of benthic macroinvertebrates to monitor the effects of urban runoff has become a 
widely used tool in California.  Organisms may reside in streams for periods ranging from a 
month to several years, and have varying sensitivities to the many constituents present in urban 
runoff.  By assessing the structure of the benthic community, a long-term measure of the 
cumulative effects of runoff on habitat health may be quantified and monitored.   
 
11.1.1.2 Study Area Overview and Methods 

The monitoring reaches assessed in the bioassessment surveys were located in five watersheds 
throughout Los Angeles County, including the Santa Clara River Watershed, the Santa Monica 
Bay Watershed (Ballona Creek Watershed and Malibu Creek Watershed), the Dominguez 
Channel Watershed, the Los Angeles River Watershed, and the San Gabriel River Watershed.  
The monitoring reaches are described in Table 11-2, and the rationale for monitoring each site is 
included.  A map of the monitoring locations is shown in Figure 11-1.   
 
Six of the monitoring reaches (Stations 2, 12, 13, 14, and 19) were located in concrete lined 
channels, and one (Station 11) was partially lined with concrete.  Three of the monitoring 
reaches (Stations 4, 13, and 17) were considered reference sites that had minimal upstream urban 
development.   
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Figure 11-1.  Location of Bioassessment Monitoring Locations. 
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Table 11-1.  LACDPW stream bioassessment monitoring sites.  October 2004. 

Station Receiving Water 
Body Location Coordinates Justification 

San Gabriel River Watershed 

2 Coyote Creek 
Lined channel 

Coyote Creek downstream of 
Willow Street  

N 33º 47.719’ 
W 118º 05.361’ 

Los Angeles County Sanitation District 
baseline site 

3 San Jose Creek 
Unlined channel 

San Jose Creek downstream of 
Workman Mill Rd   

N 34º 02.260’ 
W 118º 01.494’ 

Los Angeles County Sanitation District 
baseline site 

4 San Gabriel River 
Unlined channel 

San Gabriel River upstream of the 
San Gabriel Dam  

N 34º 14.692’ 
W 117º 51.947’ Upstream reference site 

5 Walnut Channel    
Unlined channel 

Walnut Channel downstream of N. 
Baldwin Park Blvd  

N 34º 03.674’ 
W 117º 59.847’ 

Assess impacts of upstream land 
uses; nursery and residential area 

Los Angeles River Watershed 

6 Arroyo Seco 
Unlined channel 

Upstream of Arroyo Seco 
Spreading Grounds 

N 34º 11.977’ 
W 118º 10.257’ 

Assess impacts in upper to mid 
watershed from residential land use; 
not sampled due to dry conditions in 

2003 and 2004  

7 Arroyo Seco 
Unlined channel Arroyo Seco at I-134 N 34º 08.686’ 

W 118º 09.987’ Assess impacts of residential land use 

8 Compton Creek 
Unlined channel 

Compton Creek upstream of the 
confluence with the Los Angeles 

River  

N 33º 50.784’ 
W 118º 12.528’ 

Assess impacts of urban pollution in 
Compton Creek 

9 
Zone 1 Ditch / Whittier 

Narrows Dam 
Unlined channel 

Zone 1 Ditch at Whittier Narrows 
Dam  

N 34º 1.452’ 
W 118º 4.250’ 

Los Angeles County Sanitation District 
baseline site; not sampled due to dry 

conditions in 2004 

10 Eaton Wash 
Unlined channel 

Upstream of Eaton Wash Canyon 
Reservoir at New York Drive 

N 34º 10.538’ 
W 118º 5.707’ 

Assess impacts of tributary to Los 
Angeles River; not sampled due to dry 

conditions in 2003 and 2004 

11 Los Angeles River 
Partially lined channel Los Angeles River at Victory Blvd  N 34º 09.360’ 

W 118º 17.672’ 
Assess impacts  of adjacent 

equestrian area 

12 Los Angeles River 
Lined channel 

Los Angeles River near 
confluence with Arroyo Seco 

Channel  

N 34º 05.083’ 
W 118º 13.695’ Main river channel 

13 Los Angeles River 
Lined channel 

Los Angeles River upstream of 
Sepulveda Dam  

N 34º 10.181’ 
W 118º 28.548’ Upstream reference site 

Ballona Creek Watershed 

14 Ballona Creek 
Lined channel 

Ballona Creek at I-405 and S. 
Sepulveda Blvd  

N 34º 00.444’ 
W 118º 23.757’ 

Original location relocated due to tidal 
influence 

Malibu Creek Watershed 

15 Medea Creek 
Unlined channel 

Medea Creek at Thousand Oaks 
Blvd. and Kanan Rd. 

N 34º 08.969’ 
W 118º 45.453’ 

Assess impacts of Medea Creek to 
Malibu Creek 

16 Las Virgenes Creek 
Unlined Channel 

Las Virgenes Creek near the Los 
Angeles County line  

N 34º 10.103’ 
W 118º 42.112’ 

Assess impacts from tributary to 
Malibu Creek; not sampled due to dry 

conditions in 2003 and 2004 

17 Cold Creek 
Unlined channel 

Cold Creek at Stunt Rd. at Cold 
Creek Preserve  

N 34º 05.648’ 
W 118º 38.884’ Upstream reference site 

18 Triunfo Creek 
Unlined channel 

Triunfo Creek downstream of 
Troutdale Dr. and nursery  

N 34º 6.882’ 
W 118º 46.746’ 

Assess impacts of nursery; not 
sampled in 2004 due to dry conditions 

Dominguez Channel Watershed 

19 Dominguez Channel 
Lined channel 

Dominguez Channel and Vermont 
Ave 

N 33º 52.257’ 
W 118º 17.418’ 

Original location relocated due to tidal 
influence 

Santa Clara River Watershed 

1 Santa Clara River  
Unlined channel 

Santa Clara River at The Old 
Road  

N 34º 25.843’ 
W 118º 35.652’ 

Location of DPW mass emission 
monitoring site 

20 Bouquet Canyon 
Unlined channel 

Bouquet Canyon Wash below 
Vasquez Canyon Road 

N 34º 28.422’ 
W 118º 28.023’ 

Assess conditions upstream of 
Diazinon findings; not sampled due to 

dry conditions in 2003 and 2004 
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A field reconnaissance of the monitoring reaches with LADPW staff occurred prior to program 
initiation in 2003 to determine the suitability of the twenty proposed sites.  The region 
experienced extended drought conditions in both 2003 and 2004.  In 2003, four of the sites could 
not be sampled due to lack of stream flow, including Stations 6, 10, 16, and 20.  In 2004, these 
four sites were again dry, as well as Stations 9 and 18.  Monitoring reaches that were sampled in 
2004 were located as closely as possible to the sites described in the 2003 study (BonTerra 
2004).   
 
The sampling points specified in the California Stream Bioassessment Procedure (Harrington 
1999) are located in a stream feature known as a riffle.  Riffles typically support the greatest 
diversity of invertebrates in a stream, but for some of the monitoring sites, optimal riffle habitat 
was not always available and “best available” habitat was sampled.   
 
Benthic invertebrates were collected using a 1-ft wide, 0.5-mm mesh D-frame kick-net.  Three 2-
ft2 areas were sampled along each transect and combined into 1 composite sample representing 
approximately 6 ft2 of substrate area.  Three separate replicate samples were collected from each 
monitoring reach.   
 
For each monitoring reach sampled, the physical habitat of the stream and its adjacent banks 
were assessed using U.S. EPA Rapid Bioassessment Protocols.  Parameters such as channel 
alteration, frequency of riffles, width of riparian zones, and vegetative cover help to provide a 
more comprehensive understanding of the condition of the stream as well as limitations on 
macroinvertebrate colonization.  Additionally, specific characteristics of the sampled riffles were 
recorded, including riffle length, depth, gradient, velocity, substrate complexity, and substrate 
composition.   
 
Water quality measurements were taken at each of the monitoring sites.  Measurements included 
water temperature, specific conductance, pH, dissolved oxygen, turbidity, and hardness (2004 
only).   
 
In the laboratory, sample material was examined under a stereomicroscope and the 
macroinvertebrates were removed and placed in vials containing 70% ethanol.  The process 
removed 300 organisms from each sample.  All organisms were identified to a standard 
taxonomic level as specified in the CAMLNet List of Californian Macroinvertebrate Taxa and 
Standard Taxonomic Effort.   
 
Taxonomic data was entered into an electronic file using Microsoft Word and converted into a 
SAS database for QA/QC and data reduction.  Benthic macroinvertebrate community-based 
metric values were calculated from the database.  In addition to the individual metric values, a 
multi-metric Index of Biotic Integrity (IBI) was calculated for each monitoring reach (Ode et al. 
In Press).  The IBI is a quantitative scoring system for assessing the quality of benthic 
macroinvertebrate assemblages, and is currently our most powerful tool in reducing a complex 
macroinvertebrate data set to a qualitative rating for each monitoring reach.   
 

RB-AR45190



Final Report August 2005
 

Weston Solutions, Inc. 11-5
 

11.1.1.3 Results and Discussion 

Regional Macroinvertebrate Community Structure 
Over the entire survey region, the five most abundant taxa in both survey years were Chironomid 
midges, the Amphipod crustacean Hyalella, Oligochaete earthworms, Ostracod crustaceans, and 
the Baetid mayfly Baetis (BonTerra 2004, Weston 2005).  All of these taxa are moderately to 
highly tolerant to habitat impairment, and are in the collector-gatherer feeding group.  Collector-
gatherers feed on organic detritus, algae, and various micro-organisms (Pennak 2001, Usinger 
1956) and are general indicators of urbanization of a watershed.   
 
The order Diptera (true flies) had the greatest number of unique taxa identified in both survey 
years.  Chironomid midges were the only taxon present at all of the monitoring sites.  Organisms 
in the intolerant order Plecoptera (stoneflies) were collected only at Station 17-Cold Creek, a 
designated reference site, and most of the Coleoptera (beetle) taxa were collected only at 
reference sites (BonTerra 2004, Weston 2005).  Hyalella was most abundant at the three Los 
Angeles River sites located in fully or partially lined channels.  Chironomid midges were most 
abundant at sites that had soft bottom channels in heavily urbanized areas (Station 3-San Jose 
Creek, Station 5-Walnut Channel, and Station 8-Compton Creek), and also at two lined channel 
sites, Station 14-Ballona Creek and Station 19-Dominguez Channel.   
 
A species cluster analysis of the 2004 results showed unique species assemblages for all of the 
concrete lined channel sites (two unique species clusters), all of the soft bottom non-reference 
sites, and the two natural channel reference sites.   
 
Regional Macroinvertebrate Community Metrics 
Taxa richness is the total number of unique taxa in a sample, and the number generally increases 
in higher quality conditions.  Taxa richness was highest at Station 18-Triunfo Creek, and at 
reference sites Station 4-San Gabriel River and Station 17-Cold Creek (BonTerra 2004, Weston 
2005).  Although taxa richness was highest at Station 18-Triunfo Creek, there were no highly 
intolerant taxa (tolerance value 0, 1, or 2) present, and 25 of the 32 taxa were either non-insect or 
Dipteran (true flies) taxa.  Overall, sites with concrete lined channels had the lowest taxa 
richness.   
 
The cumulative number of EPT taxa (taxa in the orders Ephemeroptera (mayflies), Plecoptera 
(stoneflies), Trichoptera (caddisflies) generally decreases with habitat impairment.  The number 
of EPT taxa ranged from 0 EPT taxa at Station 19-Dominguez Channel to 14 EPT taxa at Station 
4-San Gabriel River (cumulative for both surveys) (BonTerra 2004, Weston 2005).  Nearly all of 
the urban sites had cumulative EPT taxa of 4 or less.   
 
For most stream macroinvertebrates, a tolerance value has been determined for each taxon 
through prior research on the animals’ life history.  Tolerance values range from 0 for organisms 
highly sensitive to impairments, to 10 for organisms that are highly tolerant to impairments.  The 
presence of impairment tolerant organisms does not necessarily imply impairment (SDRWQCB 
2001), but more importantly, the presence of sensitive organisms (low tolerance value) is 
unlikely when a stream is impaired.  For a community assemblage, the average tolerance value 
may give an overall indication of water quality conditions.   
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Monitoring sites with the highest average tolerance values included Station 11-Los Angeles 
River (7.60), Station 15-Medea Creek (7.56) (BonTerra 2004, Weston 2005).  The reference sites 
of Cold Creek and the San Gabriel River had the lowest average tolerance values, ranging from 
4.34 to 4.98.   
 
Functional feed group designations refer to the type of feeding strategy utilized by each 
macroinvertebrate taxon.  The percent composition of the functional feeding groups provides 
useful information about benthic community function, and some feeding groups contain greater 
numbers of sensitive organisms.  The information from feeding group composition may be 
particularly useful in detecting physical habitat degradation and impacts from urbanization.  
Collector filterers and collector gatherers may indicate higher levels of suspended solids, while a 
diversity of predators, shredders, and herbivores generally indicate higher quality habitat 
conditions.   
 
All of the concrete lined channel sites had greater than 90 percent community composition of 
collector gatherers plus collector filterers (CF+CG) (BonTerra 2004, Weston 2005).  The soft 
bottom urban sites were generally between 70% and 90% CF+CG, while the Cold Creek and San 
Gabriel River sites were variable, with Cold Creek supporting relatively few CF+CG taxa, and 
San Gabriel supporting as much a 94%.  Cold Creek had the most even distribution of the 
various feeding groups, indicating a dynamically functioning community.   
 
Water quality measures taken at the time of bioassessment sampling were limited, and did not 
include any specific chemical measures.  Specific conductance, a measure of dissolved solids 
(e.g., metals), pH, and hardness were the most relevant indicators of water quality impairment.  
Temperature may limit certain taxa, as some prefer cooler temperatures.  Many of the concrete 
lined channels had elevated temperatures due to a lack of riparian canopy and riffle turbulence.  
Dissolved oxygen (DO) was moderate to high at all sites, with the exception of Station 8-
Compton Creek in 2003, which had a reading of 1.19 mg/l (BonTerra 2004).  Excessive algae 
growth may increase DO levels during the day, but may deplete DO levels at night; all of the DO 
readings were taken during the day.   
 
Specific conductance was very high at Station 15-Medea Creek, with readings above 3.0 for both 
years (BonTerra 2004, Weston 2005).  This site also had very high hardness, >1200 mg/L 
CaCO3, and the two are likely related.  Most of the concrete lined sites had moderately elevated 
specific conductance, with values between 1.0 and 2.0.  The Cold Creek and San Gabriel River 
reference sites had specific conductance below 1.0, as did some of the soft bottom urban sites 
(Stations 5-Walnut Channel, Station 7-Arroyo Seco, Station 8-Compton Creek).   
 
Values for pH were fairly low (acidic) at Station 8-Compton Creek and Station 18-Triunfo Creek 
in 2003 (BonTerra 2004, Weston 2005).  Station 3-San Jose Creek was quite variable between 
years, with a value of 6.77 in 2003 and 8.50 in 2004.  Station 19 had the highest pH of all of the 
sites in both years, with values of 9.22 and 9.01 in 2003 and 2004, respectively.   
 
Index of Biotic Integrity 
To easily assess the overall quality of the benthic macroinvertebrate communities, a regionally 
specific CFG Index of Biotic Integrity (IBI) was utilized.  The IBI gives a single quantified score 
to a site based on a multi-metric evaluation technique, and the scores may be compared across 
seasons and years of a monitoring program to give an indication of trends over time.  The IBI is 
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based on expected macroinvertebrate assemblages that exist in Southern California in the 
absence of water quality and physical habitat impairment.   
 
Seven metrics were selected to calculate the IBI that showed a strong and predictable response to 
ecological impacts and stressors.  The seven metrics include % collector-filterers plus collector-
gatherers, % non-insect taxa, % tolerant taxa, number Coleoptera taxa, number predator taxa, % 
intolerant individuals, and EPT taxa.  Each metric value is given a score from 0 to 10, and the 
scores added to give a final IBI score; the highest possible total score is 70.  Each final score is 
then classified into rating categories ranging from Very Poor to Very Good.   
 
Figure 11-2 presents the total IBI scores for each monitoring site for the 2003 and 2004 survey 
years.  There were essentially three categories of sites: The Cold Creek and San Gabriel 
reference sites that were rated Fair or Good, Station 18-Triunfo Creek, Station 1-Santa Clara 
River, and Station 9-Zone 1 Ditch which were rated Poor, and the remaining sites that were rated 
Very Poor.  It is notable that IBI scores were quite consistent for the two survey years, with most 
sites differing by only two or three points.  Although not quantified here, these sites may also be 
categorized by the amount of urbanization upstream of the monitoring site that contributed 
runoff to the receiving waters, with a correlation between high amounts of urbanization and low 
IBI scores.   
 

LACDPW Bioassessment Index of Biotic Integrity Scores, 2003 and 2004
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Figure 11-2.  Index of Biotic Integrity Score for Los Angeles County Bioassessment Sites – 

2003-2004. 
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The sites scoring in the Very Poor range do not show a correlation between physical habitat 
quality and IBI score.  An analysis of variance (ANOVA) between lined and non-lined channels 
did not show a trend between the two habitat factors and IBI scores.  Station 12-Los Angeles 
River (concrete lined) was the highest rated of the Very Poor sites and Station 8-Compton Creek 
and Station 8-Medea Creek (soft bottom) were rated much lower than many of the lined channel 
sites.   
 
11.1.1.4 Conclusion 

Twenty bioassessment monitoring sites were established for benthic macroinvertebrate and 
physical habitat quality analysis.  Sixteen of these sites were sampled in October/November 2003 
and fourteen were sampled in October 2004.  Dry conditions prevented sampling at the 
remaining sites.  Seven of the monitoring sites were located in highly modified, concrete-lined 
channels in heavily urbanized areas, and three of the sites were designated reference sites.   
 
Regionally, the most abundant organisms were midges in the family Chironomidae.  The 
majority of organisms collected were moderately to highly tolerant to stream impairments, and 
all of the urban sites were dominated by organisms in the collector gatherer feeding guild.  
Organisms highly intolerant to impairment were collected at Station 4-San Gabriel River, Station 
17-Cold Creek, and Station 1-Santa Clara River.   
 
The Index of Biotic Integrity scores of the monitoring reaches ranged from 1 to 52 out of a 
possible 70 points, and the benthic macroinvertebrate communities were rated Very Poor to 
Good.  Two of the reference sites, Station 4-San Gabriel River and Station 17-Cold Creek were 
rated substantially higher than all of the other sites.  Three urban sites, Station 1-Santa Clara 
River, Station 9-Zone 1 Ditch, and Station 18-Triunfo Creek were rated Poor, and the remaining 
sites were rated Very Poor, including all of the sites located in concrete-lined channels.  
Comparison of the 2003 and 2004 IBI scores did not indicate any substantial degradation of the 
benthic community at any of the sites, and most of the sites had slightly higher IBI scores in 
2004.   
 
11.1.2 Estuary Sampling – Bight 03 
 
11.1.2.1 Introduction 

In compliance with Section II.F of the stormwater monitoring requirements, LACDPW is 
participating in the estuary monitoring program, which is a component of the coastal ecology 
committee of the Bight 2003 project coordinated by the Southern California Coastal Waters 
Research Project (SCCWRP).  The two primary objectives of Bight ‘03 are to estimate the extent 
and magnitude of ecological change in the Southern California Bight (SCB) and to determine the 
mass balance of pollutants that currently reside within the SCB.  The goal of the estuary 
monitoring program is to sample estuaries for sediment chemistry, sediment toxicity, and benthic 
macroinvertebrate diversity to determine the spatial extent of sediment fate from stormwater, and 
the magnitudes of its effects.  San Gabriel River, Los Angeles River, Dominguez Channel, 
Ballona Creek and Malibu Lagoon are the estuaries in Los Angeles County that are being 
monitored.  Sampling was done in the summer of 2003. 
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11.1.2.2 Methods 

The methods for estuary monitoring were followed in accordance with the Southern California 
Bight 2003 Field Operations Manual (SCCWRP, 2003).   
 
Samples were collected in the summer of 2003 by various participants in the Bight ’03 program.  
Benthic infauna and sediment toxicity samples were analyzed by Weston Solutions, Inc.; 
chemical analyses were performed by CRG Marine Laboratories, Inc. and the City of San Diego; 
particle size analysis was provided by the City of San Diego and the City of Los Angeles 
Environmental Monitoring Division, and total organic carbon analyses were done at SCCWRP 
and the City of San Diego.  All data were submitted to SCCWRP; data used in this report were 
obtained from the SCCWRP database.  Data are currently undergoing QA review and those 
presented here are preliminary. 
 
11.1.2.3 Data Analysis 

Sediment Chemistry 
The Effect Range Low (ER-L) and Effect Range Median (ER-M) values were used to evaluate 
the potential for sediment to cause adverse biological effects (Long et al. 1995) (Table 11-2).  
The guidelines were intended to provide informal (non-regulatory) effects-based benchmarks of 
sediment chemistry data (Long et al. 1998).  Two effects categories have been identified:   
 

ER-L – Effects Range-Low:  concentrations below which adverse biological effects are 
rarely observed; and  

 
ER-M – Effects Range-Median:  concentrations above which adverse biological effects 

are more frequently, though not always observed.   
 
Sediment chemistry data from samples collected from each of the estuaries were compared to the 
ER-L and or the ER-M data.   

Table 11-2.  Sediment Effects Guideline Values. 
Parameter Effects Range-Low (ER-L) Effects Range-Median (ER-M) 

Metals (mg/Kg) 
 Arsenic 8.2 70 
 Cadmium 1.2 9.6 
 Chromium 81 370 
 Copper 34 270 
 Lead 46.7 218 
       Mercury 0.15 0.71 
 Nickel 20.9 51.6 
       Silver 1 3.7 
 Zinc 150 410 
Organics (µg/Kg) 
 Total Detectable DDT 1.58 46.1 
 Total Detectable Chlordane 0.6 6 
 Total Detectable PAHs 4,022 44,800 
 Total Detectable PCBs 22.7 180 

Source: Long et al. 1995 
ER-L = Concentration at lower tenth percentile at which adverse biological effects were observed or predicted.  
ER-M = Concentration at which adverse biological effects were observed or predicted in 50% of test organisms. 
mg/Kg = milligrams per kilogram. 
µg /Kg = micrograms per kilogram.  
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In addition, for each estuary ER-M values were used to calculate a mean ER-M quotient 
(ERM-Q).  The concentration of each COC was divided by its ER-M to produce a quotient, or 
proportion of the ER-M equivalent to the magnitude by which the ER-M value is exceeded or not 
exceeded.  The mean ERM-Q for each estuary was then calculated by summing the ERM-Qs for 
each COC and then dividing by the total number of ERM-Qs assessed.  ERM-Qs were not 
calculated for COCs below the detection limit and thus were not used in the generation of the 
mean ERM-Q.  The mean ERM-Q thus represents an assessment for each estuary of the 
cumulative sediment chemistry relative to the threshold values.  In this way, the cumulative risks 
of effect to the benthic community can provide a mechanism to compare estuaries.  This method 
has been used and evaluated by several researchers (Hyland et al. 1999, Carr et al. 1996, 
Chapman 1996, and Long et al. 1995) throughout the country.   
 
Sediment Toxicity 
Sediment toxicity results were obtained from the exposure of the test species (E. estuarius) to 
sediments collected from each of the estuaries.  The percent survival of test organisms in 
sediments from the embayments was compared to percent survival in a control sample to assess 
benthic infaunal toxicity levels from each of the estuaries sampled.   
 
Benthic Infauna 
The benthic infauna data from each of the estuaries was assessed using a variety of indices 
common to ecological community structure evaluations.  Some of the tools that were employed 
in the assessment include relative abundance, species richness, Shannon-Wiener Species 
Diversity Index, evenness and dominance.   
 
11.1.2.4 Results and Discussion 

San Gabriel River Estuary 
There were a total of five exceedances of the ER-L among four out of the seven monitoring 
stations within the San Gabriel River Estuary, including nickel and total detectable DDT.  Nickel 
exceeded the ER-L at one station and total detectable DDT exceeded the ER-L at four out of 
seven stations.  ERM-Q values were all below the threshold of 0.10 for all seven stations 
monitored in the San Gabriel River Estuary.  The mean percent survival of E. estuarius exposed 
to San Gabriel Estuary sediments was high, suggesting that the sediments were not toxic to the 
test organisms.  Overall, San Gabriel River Estuary had one of the highest diversity and evenness 
indices and the greatest dominance index among all five estuaries monitored.   
 
Los Angeles River Estuary 
There were a total of twelve exceedances of the ER-L among two out of the five stations within 
the Los Angeles River Estuary.  Four metals, including cadmium, copper, silver and zinc 
exceeded the ER-L at one station; total detectable PAHs exceeded the ER-L at both stations and 
total detectable DDT, total detectable chlordane and total detectable PCBs exceeded the ER-M at 
both stations.  The same two stations had mean ERM-Q values above the 0.10 threshold.  The 
sediments were identified as moderately toxic to the test organisms at two of the stations.  Total 
abundance and total number of species was among one of the highest at one of the five stations 
compared to the other estuaries.   
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Dominguez Channel Estuary 
There were a total of fifty-eight exceedances of the ER-L among the six monitoring stations 
within the Dominguez Channel Estuary.  Nine metals, including arsenic, cadmium, chromium, 
copper, lead, mercury, nickel, silver and zinc exceeded either the ER-L or ER-M at the majority 
of the stations, as well as total detectable DDT, total detectable chlordane, total detectable PAHs 
and total detectable PCBs.  ERM-Q values were all above the threshold of 0.10 for all six 
stations monitored in the Dominguez Channel Estuary.  The sediments among three stations 
within the estuary were identified as highly toxic to the test organisms, while sediments at the 
other three stations were not toxic to the test organisms.  The benthic community structure was 
intermediate compared to the other estuaries.   
 
Ballona Creek Estuary 
There were a total of eleven exceedances of the ER-L among four out of the five monitoring 
stations within Ballona Creek Estuary.  Three metals, including copper, lead and zinc and total 
detectable DDT and total detectable chlordane exceeded either ER-L or ER-M values.  ERM-Q 
values were above the 0.10 threshold at three out of the five stations.  The sediments at four 
stations were identified as either moderately or highly toxic to the test organisms, while 
sediments at one station were not toxic to the test organisms.  Overall, the Ballona Creek Estuary 
had the most number of species and individuals and the highest diversity indices compared to the 
other estuaries.   
 
Malibu Lagoon 
There were a total of nine exceedances of the ER-L among four of the five monitoring stations 
within Malibu Lagoon.  Four metals, including cadmium, copper, nickel and zinc exceeded ER-L 
values.  ERM-Q values were above the 0.10 threshold at three stations within the lagoon.  The 
percent survival of E. estuarius was high at all stations, suggesting that the sediments in this 
lagoon were not toxic to the test organism.  Malibu Lagoon had the least number of species and 
individuals compared to the other estuaries.   
 
11.1.2.5 Conclusion 

The San Gabriel River, Los Angeles River, Dominguez Channel, Ballona Creek and Malibu 
Estuaries were monitored to estimate the extent and magnitude of ecological change in the SCB 
and to determine the mass balance of pollutants that currently reside within the SCB.  Sediments 
were analyzed for chemistry, toxicity and benthic macroinvertebrate diversity.  There were 
exceedances of sediment quality objectives at all five estuaries.  Dominguez Channel Estuary 
had the most number of exceedances, with fifty-eight, and San Gabriel River Estuary had the 
least, with only five exceedances.  In general, the constituents that often exceeded objectives at 
the majority of the estuaries included four metals (cadmium, copper, nickel, and zinc) and total 
detectable DDT and total detectable chlordane.  Mean ERM-Q values were above the 0.10 
threshold in at least two stations within each estuary except San Gabriel River Estuary, which 
had ERM-Q values all below the threshold.  The sediments at all stations within San Gabriel 
River Estuary and Malibu Lagoon were identified as not toxic to the test organisms, while 
sediments in some stations within the other three estuaries were either identified as moderately 
toxic or highly toxic.  It appeared that San Gabriel River Estuary was the least impacted as it had 
the least amount of exceedances, low ERM-Q values and high survival rate of E. estuarius.  
Dominguez Channel Estuary appeared to be the most impacted estuary due to the high number of 
exceedances, high ERM-Q values at all stations and toxic sediments.   
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11.2 Summary of Special Studies 
 
As required by the 2001 Municipal Stormwater Permit, LACDPW is conducting special 
monitoring programs, including the BMP Effectiveness Study, the Peak Discharge Impact Study 
and the New Development Impacts Study.  Each study is summarized below.   
 
11.2.1 BMP Effectiveness Study 
 
11.2.1.1 Introduction 

The current 2001 NPDES municipal stormwater permit requires the County of Los Angeles to 
conduct an evaluation of structural and treatment control BMPs.  The goal of the study was to 
investigate a minimum of five BMPs and to determine their effectiveness in removing various 
pollutants of concern in stormwater.  A key product expected from this project will be a matrix 
describing the effectiveness of various BMPs.  These data will be of high value to agencies 
statewide in their effort to develop and implement watershed management plans.  The objectives 
of this study include:   
 

• monitoring of at least 5 BMPs during the wet weather season in order to determine the 
reduction of pollutants of concern in stormwater;  

• evaluation of maintenance issues for each of the selected BMPs; and,  
• Evaluation of BMPs for the reduction of pollutants of concern in stormwater in Los 

Angeles County.   
 
11.2.1.2 Methods 

BMP’s 
Existing BMP types with the potential for implementation and effectiveness in various land use 
types in Los Angeles County have been selected and monitored, including, enhanced manholes, 
hydrodynamic separators, wet vaults, infiltration trenches, storm drain catch basin inserts and 
bioswales. Enhanced manholes and wet vaults divert pollutants such as oil and suspended solids 
to a separation/holding chamber where they are stored and later removed as part of routine 
maintenance of the device.   
 
In order to evaluate the effectiveness of the BMPs, the log normal transformation of data and 
various statistical methods were used to compare event mean concentrations of constituents of 
concern between stormwater entering and exiting the BMPs.  Methods used for the collection of 
samples, quality control/quality assurance for sampling and analysis, and data representativeness 
are in accordance with guidelines stated in the Protocol for Stormwater Best Management 
Practice Demonstrations prepared by the Technology Acceptance Reciprocity Partnership 
(TARP) of which California is a member. 
 
11.2.1.3 Summary Report of BMP Effectiveness Study 

The monitoring study included collection of stormwater runoff samples and evaluation of six 
BMPs during the 2004-2005 storm season. The results and conclusion of the study to date are 
presented in the BMP Effectiveness Study Report provided in Appendix H.  Recommendations 
for future work are also discussed in the report provided in Appendix H. 
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11.2.2 Peak Discharge Impact Study 
 
11.2.2.1 Introduction 

The Peak Discharge Impact Study was conducted to assess the potential connection between 
stream erosion and urbanization.  The main objectives of the study were to:   
 

• establish a stream channel classification system for southern California streams;  
• assess stream channel response to watershed change; and  
• attempt to develop predictive relationships between changes in impervious cover and 

stream channel enlargement; and to provide a conceptual model of stream channel 
behavior that will assist the development of a future numeric model.   

 
11.2.2.2 Methods 

Eleven sites with varying degrees of urbanization in southern California were selected within 
five watersheds, including Santa Clara River, Santa Monica Bay, San Diego Creek, Santa Ana 
River and Calleguas Creek, for evaluation of their morphometric attributes.  The reaches were 
selected to represent the various geomorphic channel types in the study area and were used to 
help establish baseline conditions for each stream class.  The focus of the study was to evaluate 
the changes in stream channel configuration over time and compare them to the changes in total 
basin impervious cover over the same time period.  Background and historic information was 
gathered on each site and its contributing drainage area.  Field data was then collected on the 
geomorphic condition of each study area.  This information was then used to develop 
relationships between changes in impervious cover and channel form.   
 
11.2.2.3 Results and Discussion 

The Peak Discharge Impact Study resulted in the following findings:   
 

(1) Channel width increases as the discharge rate increases.   
(2) Ephemeral streams in southern California appear to be more sensitive to changes in the 

percent of impervious cover than streams in other areas: enlargement of streams occurs at 
a lower value of impervious surface area.   

(3) There is a natural level of channel degradation occurring in all stream channels 
investigated, even in the absence of development within then drainage area.   

(4) Streams appear to be sensitive to changes in flow rates associated with increased 
impervious cover and they appear to have a low resistance to erosion, which results in 
increased channel enlargement.   
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11.2.2.4 Conclusions 

The relationships established in this investigation can be used to evaluate potential effects of 
development on the stability of natural streams.  Three general strategies should be considered 
when attempting to manage increases in peak flow, including limiting impervious area, 
controlling runoff and allowing for channel movement.  It is important to note that stream 
channels respond to changes differently, and specific responses will depend on the characteristics 
of each stream and watershed.  This investigation presents an important step in understanding the 
relationship between channel response and changes in impervious cover.  The entire technical 
report is available at ftp://ftp.sccwrp.org/pub/download/pdfs/450_peak_flow.pdf.   
 
11.2.3 New Development Impacts Study in the Santa Clara River Watershed 
 
11.2.3.1 Introduction 

To evaluate the possible changes that Standard Urban Stormwater Management Plan (SUSMP) 
implementation might have on stormwater quality, the Los Angeles Regional Water Quality 
Control Board mandated a “New Development Impact Study” in the Santa Clara River 
Watershed.  The permit originally required the County of Los Angeles, with support from the 
City of Santa Clarita, to sample stormwater runoff from two similar watersheds, one developed 
with SUSMP and the other without, to measure SUSMP effectiveness.  However, a comparable 
pair of watersheds that met all the conditions for sampling could not be found.  As a result, the 
Regional Board modified the Study’s requirements to allow for the simulation of expected 
changes due to implementation of the SUSMP regulation with help of a computer water quality 
model.   
 
11.2.3.2 Methods 

The EPA SWMM model was selected to model the hydrology and a spreadsheet approach to 
model the water quality.  The drainage area of a specific development will be selected for 
modeling and monitoring.  Regional data will used to calibrate the water quality calculations.  
The model will be validated with site specific water quality monitoring data.  The monitoring 
approach will involve monitoring the selected development site during three storms by collecting 
and analyzing flow-weighted composite samples.   
 
11.2.3.3 Current Status of Work 

Work on the modeling plan is on going.  Water quality monitoring is scheduled to occur during 
the 2005-2006 wet weather season.   
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12.0 CONCLUSIONS 
 
12.1 Core Monitoring Program Conclusions by Watershed 
 
12.1.1 San Gabriel River Watershed 
 
The San Gabriel River Watershed Management Area is the third largest watershed in the study 
area, comprising 107.3 square miles (434,421 acres).  Land use within the watershed consists 
primarily of vacant (greater than 50%) and residential areas.  There are two mass emission 
stations (MES) within the San Gabriel River WMA.  One station is located on the San Gabriel 
River and the second MES is located at the confluence of Coyote Creek and the San Gabriel 
River.  The following discussion will first present the conclusions for the San Gabriel River.  The 
San Gabriel River MES is located in the middle portion of the watershed.  Based on the mean 
exceedances ratios (mean concentration for all years monitored divided by the water quality 
objective) over the past ten years, water quality monitoring at this location suggest that the 
following constituents are the primary COCs in the watershed:  indicator bacteria (total and fecal 
coliform, and enterococci), total aluminum, total copper, total lead and cyanide. The term COC 
used in this report is based on a comparison of mean annual concentrations to WQO.  A 
constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio 
exceeds 1.0.  Therefore, COC’s as they are designated in this report serve as flags for water 
quality managers and should not be used for other purposes such as regulatory compliance.    
Based on the 2004-2005 monitoring data, only the indicator bacteria concentrations out of the 
COC identified indicated a “first flush” phenomena in that the highest concentrations were 
observed in the first storm event samples. 
 
Oil and grease and total boron concentrations indicated a significant increasing trend over the 
ten-year monitoring period. These constituents did not exceed the mean exceedance ratio of 1.0.  
 
Annual mean indicator bacterial densities exceeded water quality objectives every year in which 
samples were collected from 1995 through 2005 and had the highest mean exceedance ratios of 
any constituents monitored.  Exceedances of the indicator bacteria water quality objectives were 
common throughout all of the monitoring stations throughout the study area.  Annual mean 
concentrations of total coliform, fecal coliform, and enterococci at the San Gabriel River MES 
and the corresponding ratios to water quality objectives were similar to those measured in other 
watersheds within the study area.  Based on total mean annual loadings for indicator bacteria in 
2004-2005, San Gabriel River had some of the lowest densities as compared to other watersheds.  
In addition, the San Gabriel River MES had the lowest bacteria loadings per acre as well as 
Malibu Creek and Santa Clara River.  These three watersheds have a greater percentage of 
vacant land and are less urbanized than the other watersheds.  The results of the loading 
estimates per acre indicate a correlation between lower loadings per acre for less urbanized 
watersheds. 
 
The mean exceedance ratio for total aluminum was greater than 1.0 at several of the mass 
emission stations, including San Gabriel River, Los Angeles River, Malibu Creek, and Santa 
Clara River.  For all of these watersheds except Los Angeles River, the annual mean total 
aluminum concentration exceeded the WQO only during the 1997-1998 season or the 2004-2005 
season, or both (the annual mean aluminum concentration at the Los Angeles River MES 
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exceeded during these two seasons and three others).  The annual mean total aluminum 
concentrations at the Coyote Creek, Ballona Creek, and Santa Clara River MES were also high 
during these seasons (typically exceeding the WQO), but over the ten-year monitoring period did 
not exceed the mean exceedance ratio.  The annual rainfall was greater during the 1997-1998 and 
the 2004-2005 seasons than any others in the ten-year monitoring period.  Thus, the elevated 
aluminum concentrations at the San Gabriel River MES may have been a result of heavy flows 
rather than a persistent problem in the watershed.  This is supported by the ANOVA results, 
which indicated that the mean concentration of total aluminum at the San Gabriel River MES 
was not significantly greater than that at any other MES.   
 
The mean exceedance ratios for total copper and total lead were also greater than 1.0 at the San 
Gabriel River MES as well as all other watersheds monitored in the study area except Malibu 
Creek.  Concentrations of these constituents were elevated consistently over the ten-year 
monitoring period.  However, the mean concentrations and total loads of these constituents over 
that time were similar to or less than those found in the other watersheds monitored.  Elevated 
levels of copper and lead, as well as zinc, are common in urbanized watersheds such as the San 
Gabriel River (MEC-Weston 2005).  The sources of these metals are numerous in the urban 
landscape, but three non-point sources have been identified as some of the greatest contributors 
(Woodward-Clyde 1992):  atmospheric emissions (stationary and mobile sources, such as 
automobile emissions), automotive (other than emissions, such as wear and tear on tires and 
brake pads), and water supply (such as corrosion from distribution infrastructure).  These non-
point sources can be ubiquitous in urbanized watersheds and difficult to eliminate from surface 
waters.  
 
The results of the land use monitoring reported in the 2000 Integrated Receiving Waters Impact 
Report (LADPW, 2000), indicated that light industrial, transportation, and retail/commercial land 
uses displayed the highest medium values for total and dissolved zinc, with light industrial being 
the highest.  Light industrial and transportation land uses displayed the highest medium values 
for total and dissolved copper.  These urbanized land uses therefore can be associated with 
higher concentrations of these metals in urban runoff. The previous results appear to collaborate 
the conclusions of this report using all available years of monitoring data.  A list of critical 
sources was also developed under the 1996 NPDES Permit.  Critical sources were identified and 
ranked by their potential significance to stormwater quality in the Critical Source Selection and 
Monitoring Report (Woodward-Clyde, 1997) discussed in the 2000 Integrated Receiving Waters 
Impact Report (LADPW, 2000).  These critical sources included: wholesale trade (including 
scrap yards and auto dismantling); automotive repair/parking, fabricated metal products; motor 
freight; chemical manufacturing facilities; automotive dealers/gas stations; electric/gas/sanitary; 
and miscellaneous manufacturing. These may be potential sources for the metal exceedances 
depending on their number and distribution in the watershed.   
 
Mean total loading estimates for total copper and lead were among the lowest estimates of all the 
watersheds.  Based on mean total loadings per acre for total copper and lead, San Gabriel River 
had the lowest loadings, along with Malibu Creek and Santa Clara River.  These results correlate 
with the loadings per acre for indicator bacteria, in which less urbanized watersheds have lower 
loading estimates. 
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The mean exceedance ratio for cyanide was greater than 1.0 at the San Gabriel River MES.  
Annual mean concentrations exceeded water quality objectives every year that samples were 
collected from 1995-2005.  Exceedances of cyanide water quality objectives were common 
throughout all of the monitoring stations throughout the study area.  The mean exceedance ratio 
of cyanide at the San Gabriel River was not as high as those measured in other watersheds, 
including Coyote Creek, Los Angeles River and Dominguez Channel; however, it was higher 
than those measured at Ballona Creek, Malibu Creek and Santa Clara River.  The origin of 
cyanide detected in the stormwater samples can be from a number of potential anthropogenic and 
natural non-point sources, including stormwater runoff from metal plating and finishing 
operations and pesticide use.  The largest likely source of cyanide in the watersheds is air-borne 
deposition from motor vehicle emissions.  The amount of cyanide that could be released to the 
environment from natural sources is comparatively low. Potential natural sources of cyanide 
include incomplete combustion from forest fires, decomposition of plant material and fungi.  
Water concentrations of cyanide tend to breakdown within days, but may bind to organic matter 
in sediments carried by stormwater and remain more persistent (www.eco-usa.net, 
www.dsf.health.state.pa, www.cynaidecode.org, www.npi.gov). 
 
Oil & grease and total boron did not exceed WQOs at the San Gabriel River MES; however, they 
were included in the COC discussion as potential pollutant issues because of significant 
increasing trends in concentrations.  Annual mean oil and grease levels in the watershed 
increased from less than 1.0 mg/L from 1996 through 2000 to greater than 2.0 mg/L from 2001 
through 2005.  The reason for the increase is unclear.  The annual mean concentration of total 
boron also increased over the ten-year monitoring period (no such trend was found for any of the 
other watersheds in the study area).  Boron enters the aquatic environment through two main 
pathways:  natural weathering of borate-containing rock and release of borates in cleaning 
products through disposal of wastewater treatment systems (Dyer and Caprarai 1997).  However, 
the reason for the increasing trend in borate in the San Gabriel River Watershed is unclear. 
 
Wet and dry weather samples were analyzed for toxicity to cladoceran (Ceriodaphnia dubia) 
survival and reproduction and/or sea urchin fertilization.  Toxicity monitoring at the San Gabriel 
River MES determined that stormwater samples collected in 2004-2005 did not affect C. dubia 
survival or reproduction, however, the samples inhibited sea urchin fertilization.  Dry weather 
samples collected in 2004-2005 affected C. dubia and sea urchin reproduction.  Prior to 2004-
2005, wet and dry weather samples were not toxic to the organisms.    Toxicity Identification 
Evaluations (TIEs) were unable to determine the stormwater pollutant causing the toxicity due to 
insufficient volumes of water. 
 
In addition to the water quality monitoring conducted at the MES, stream bioassessment and 
monitoring of the San Gabriel River Estuary has also been conducted.  The results of the stream 
bioassessment indicated that three sites located in tributaries to the main channel of the San 
Gabriel River had CFG Index of Biotic Integrity scores between 2 and 13, and quality ratings of 
Very Poor while an upstream reference site had IBI scores of 30 and 40, and was rated Fair.  
These scores are consistent with the other urbanized watersheds in the region.  In the San Gabriel 
River Estuary, sediments were analyzed for chemistry, toxicity and benthic macroinvertebrate 
diversity.  In general, concentrations of COCs were low (either not detected or below the ER-L 
values) and the mean percent survival of test organisms was high, suggesting that that the San 
Gabriel River sediments were not toxic. 
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The mass emission station for Coyote Creek is located in the lower portion of the watershed near 
the confluence of Coyote Creek and San Gabriel River.  Based on the mean exceedances ratios 
over the past ten years, water quality monitoring at this location suggests that the following 
constituents are the primary COCs at this MES:  indicator bacteria (total and fecal coliform, and 
enterococci), total copper, total lead, dissolved lead and cyanide.   
 
Annual mean indicator bacterial densities exceeded water quality objectives every year in which 
samples were collected from 1995 through 2005 and had the highest mean exceedance ratios of 
any constituents monitored (samples were not analyzed for bacteria from 1996-2000).  Mean 
exceedance ratios of total coliform, fecal coliform, and enterococci at the Coyote Creek MES 
were among some of the highest within the study area.  Mean total loading estimates for all three 
indicator bacteria from 2004-2005 were among the highest for Coyote Creek.  Based on mean 
total loadings per acre, Coyote Creek had some of the highest loadings for indicator bacteria, 
along with the other more urbanized watersheds, including Los Angeles River, Dominguez 
Channel and Ballona Creek.  These results indicate a correlation between higher loadings per 
acre from more urbanized watersheds. 
 
Similar to the San Gabriel River MES, the mean exceedance ratios for total copper and total lead 
were also greater than 1.0 at the Coyote Creek MES as well as all other watersheds monitored in 
the study area except Malibu Creek.  Concentrations of these constituents were elevated 
consistently over the ten-year monitoring period.  The mean exceedance ratio for dissolved lead 
was also greater than 1.0 at the MES; however, annual mean concentrations only exceeded 
objectives in two of the ten monitoring years.  Elevated levels of copper and lead are common in 
heavily-urbanized watersheds (MEC-Weston 2005).  Based on mean total loading estimates from 
2004-2005, total loads for total copper and lead for Coyote Creek were among the highest of all 
watersheds monitored, in addition to Los Angeles River and Ballona Creek.  Mean total loadings 
per acre for total copper and lead were also among the highest at Coyote Creek, following 
Dominguez Channel and Ballona Creek.  These results further indicate a correlation between 
higher loadings per acre for more urbanized watersheds. 
 
The mean exceedance ratio for cyanide was also greater than 1.0 at the Coyote Creek MES.  
Annual mean concentrations exceeded water quality objectives since 2000.  Exceedances of 
cyanide water quality objectives were common throughout all of the monitoring stations 
throughout the study area.  The mean exceedance ratio of cyanide at Coyote Creek was the 
highest ratio among all other watersheds monitored.  The origin of cyanide detected in the 
stormwater samples can be from a number of potential anthropogenic and natural non-point 
sources.  The largest likely source of cyanide in the watersheds is air-borne deposition from 
motor vehicle emissions.   
 
Water column toxicity monitoring determined that stormwater samples collected in 2004-2005 
affected C. dubia survival and reproduction and sea urchin reproduction.  2004-2005 dry weather 
samples only inhibited sea urchin fertilization.  Historical toxicity testing determined that 
stormwater samples collected in 2002-2003 inhibited C. dubia survival and reproduction and 
decreased sea urchin fertilization and stormwater samples collected in 2003-2004 affected sea 
urchin fertilization.  Only dry weather samples from 2003-2004 affected sea urchin fertilization.  
TIEs identified the toxic pollutant in 2002-2003 as one or more non-polar organic compounds 
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(i.e. propane, butanol), cationic metals (i.e. zinc, copper), and organophosphates.  In 2003-2004 
the toxic pollutant was believed to be a volatile compound (i.e. household cleaning products, 
gasoline). 
 
12.1.2 Los Angeles River Watershed 
 
The Los Angeles River Watershed is the second largest watershed in the study area, comprising 
131.9 square miles (533,853 acres).  It consists primarily of residential land use.  The mass 
emission station is located at the bottom of the watershed.  Based on the mean exceedances ratios 
over the past ten years, water quality monitoring at the MES suggests that the following 
constituents are the primary COCs in the watershed:  indicator bacteria, total and dissolved 
copper, lead and zinc, total aluminum and cyanide.  In addition, regression analyses indicated 
increasing trends in the concentrations of alkalinity and bicarbonate over that period of time, 
which can reduce the bioavailibility of metals in stormwater.   
 
As with all sampling locations in the study area, annual mean indicator bacterial densities at the 
Los Angeles River MES exceeded water quality objectives every year in which samples were 
collected from 1994 through 2005.  In general, annual mean concentrations of total coliform, 
fecal coliform, and enterococci tended to be higher at the Los Angeles River MES than those 
measured in other watersheds (particularly for enterococci).  However, the overall mean 
concentrations of these indicators from 1994 through 2005 were not significantly greater at this 
site compared to the other watersheds.  This is likely due to the ubiquitous nature of these 
indicators in urban drainages and the inherent variability in surface water concentrations.  Mean 
total loading estimates for 2004-2005 for all three indicator bacteria were the highest for the Los 
Angeles River.  Similarly, mean total loadings per acre for bacteria were also the highest for Los 
Angeles River, in addition to the other more urbanized watersheds, including Coyote Creek, 
Dominguez Channel and Ballona Creek.  
 
Exceedances of WQO for total and dissolved copper, lead, and zinc were common to all the 
watersheds monitored except Malibu Creek.  Although there were no statistically significant 
differences among watersheds between the overall mean concentrations from 1994 through 2005 
of these COCs, the highest annual mean concentrations were typically observed at the Los 
Angeles River MES.  Exceedances of WQO for all of these COCs were a consistent problem in 
the watershed throughout the monitoring period.  In addition, the ratios of the mean 
concentrations to the water quality objectives for each of these COCs were greater at the Los 
Angeles River MES than at any other stations monitored.  The elevated ratios are a result of both 
high concentrations of these COCs in the surface water at this station and low hardness values 
(since the WQOs for metals are hardness based).  The overall mean hardness (1994 through 
2005) at this station was the second lowest of any station monitored in the study area.  Finally, 
the mean loadings of total copper, lead, and zinc (as well as total chromium and total nickel) 
were greater at the Los Angeles River MES than at any other station monitored.  Taken together, 
these results suggest that elevated levels of copper, lead, and zinc are a persistent issue in the Los 
Angeles River Watershed.  In urban settings there are numerous non-point sources of copper, 
lead, and zinc, including automobiles and atmospheric deposition. A list of critical sources were 
identified and ranked by their potential significance to stormwater quality in the Critical Source 
Selection and Monitoring Report (Woodward-Clyde, 1997) discussed in the 2000 Integrated 
Receiving Waters Impact Report (LADPW, 2000).  The high levels found at the Los Angeles 
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River MES likely reflect the large size of the watershed and the extensive degree of urbanization.  
2004-2005 mean total loading estimates for total copper, lead, and zinc were highest for Los 
Angeles River followed by Coyote Creek and Ballona Creek.  In addition, based on mean total 
loadings per acre for total copper, lead and zinc, Los Angeles River had some of the highest 
loadings of the watersheds monitored.  These results are similar to the indicator bacteria 
loadings, in which higher loadings per acre correlated with higher percentages of urbanization. 
 
The mean exceedance ratio for total aluminum was greater than 1.0 at the Los Angeles River 
MES as well as the San Gabriel River, Malibu Creek, and Santa Clara River sites.  At the Los 
Angeles River MES, the annual mean total aluminum concentration exceeded the WQO during 
five of the nine seasons in which it was analyzed, including the last two seasons.  This suggests 
that high levels of total aluminum may be a persistent problem in the Los Angeles River 
drainage.  However, the overall mean total aluminum concentration at the Los Angeles River 
MES was not significantly greater than those at other stations. 
 
The mean exceedance ratio for cyanide was also greater than 1.0 at the Los Angeles River MES.  
Annual mean concentrations exceeded water quality objectives every year that samples were 
collected from 1995-2005.  Exceedances of cyanide water quality objectives were common 
throughout all of the monitoring stations throughout the study area.  The mean exceedance ratio 
of cyanide at the Los Angeles River was the second highest after Coyote Creek among all 
watersheds monitored.  The origin of cyanide detected in the stormwater samples can be from a 
number of potential anthropogenic and natural non-point sources, including stormwater runoff 
from metal plating and finishing operations and pesticide use.  The largest likely source of 
cyanide in the watersheds is air-borne deposition from motor vehicle emissions.  The amount of 
cyanide that could be released to the environment from natural sources is comparatively low. 
Because the greatest source of cyanide is likely from vehicle emissions, this constituent will 
remain widespread and persistent in this highly urbanized WMA.   
 
The annual mean concentrations of alkalinity and bicarbonate increased significantly from 1994 
to 2005 at the Los Angeles River MES.  Alkalinity is a measure of the buffering capacity of the 
water (the ability to resist changes in pH).  It is typically expressed in units of mg/L of calcium 
carbonate and its concentration is due primarily to the presence of bicarbonate, carbonate, and 
hydroxide ions in the sample.  Thus, it is not surprising that an increasing trend in alkalinity was 
found along with an increasing trend in bicarbonate.  Elevated levels of alkalinity and 
bicarbonate may originate from several sources in a watershed, including natural weathering of 
rocks that contain calcium carbonate (such as limestone), areas of significant algae blooms 
(carbonates and hydroxide are byproducts of algal respiration), and industrial wastewater.  
Higher alkalinity tends to mitigate metal toxicity (bicarbonates and carbonates take metals out of 
solution and reduce their bioavailability), thereby reducing the toxicity of the metals identified as 
COC.  The reason for the increasing trends in these COCs in the Los Angeles River Watershed is 
unclear. 
 
Water column toxicity monitoring determined that stormwater collected from the Los Angeles 
River MES during one sampling event in 2004-2005 affected Ceriodaphnia dubia survival and 
inhibited sea urchin fertilization, while stormwater collected from the second sampling event 
only inhibited sea urchin fertilization.  Dry weather samples collected in 2004-2005 only 
inhibited sea urchin fertilization.  Prior to 2004-2005, sea urchin fertilization was reduced by 
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exposure to wet and dry weather samples collected in 2003-2004.  A Phase I TIE was initiated in 
July 2005 based on the toxicity results for the two dry weather samples collected from the Los 
Angeles River. The results indicated that metal toxicity is likely to be responsible for the 
reduction in urchin fertilization. Although copper has been detected at concentrations above the 
WQO, the results indicate that copper is not the sole contributor to toxicity. Synergistic effects 
from the metals identified as potential COC may be occurring between the multiple compounds 
found in the sample. 
 
Water quality monitoring at the tributary stations identified constituents that consistently 
exceeded WQOs at some or all of the stations, including all indicator bacteria, total copper and 
total zinc.  Total lead, total aluminum, dissolved copper, cyanide and diazinon exceeded WQOs 
less frequently.  All exceedances at the tributary stations coincided with exceedances at the mass 
emission station. 
 
In addition to the water quality monitoring discussed above, stream bioassessment and 
monitoring of the Los Angeles River Estuary was also conducted.  Stream bioassessment surveys 
were conducted at eight sites in the Los Angeles River Watershed.  Three of the sites were 
located in the main channel of the Los Angeles River, and five of the sites were located in 
tributaries.  The benthic macroinvertebrate communities of all of the sites in the Los Angeles 
River Watershed had CFG Index of Biotic Integrity scores between 1 and 20, and quality ratings 
of Very Poor and Poor.  These scores are similar to those in other watersheds in the region.  The 
results of the Los Angeles River Estuary sediment monitoring indicated that four metals were 
detected above ER-L values at one station.  Total detectable PAHs exceeded the ER-L at two 
stations, and total DDT, total chlordane and total PCBs exceeded the ER-M at two stations 
within the Estuary.  These two stations had mean ERM-Q values above the 0.10 threshold.  
Sediment toxicity was determined to be highly toxic to the test organisms at these two stations.   
 
Trash monitoring was also conducted during the 2002-2003 and 2003-2004 storm seasons.  For 
both seasons, the first storm event of the season produced the most amount of trash, particularly 
from commercial land use areas.  In subsequent storms, industrial land use was the largest 
contributor of trash, followed by commercial land use.  Low density single family produced the 
least amount of trash during both storm seasons.   
 
12.1.3 Dominguez Channel Watershed 
 
The Dominguez Channel Watershed is the smallest watershed in the study area, comprising 20.2 
square miles (81,764 acres).  It is also the most developed watershed (on a percentage basis) and 
consists primarily of residential and industrial land use areas.  The mass emission station is 
located near the middle of the watershed because of the flatness of the watershed and tidal 
influence.  Based on the mean exceedances ratios over the past ten years, water quality 
monitoring at this location suggests that the following constituents are COCs in the watershed:  
indicator bacteria (total and fecal coliform, and enterococci), dissolved and total copper and lead, 
total zinc, cyanide and diazinon.  A constituent is considered a COC if its frequency ratio 
exceeds 0.5 and/or mean exceedance ratio exceeds 1.0.  Therefore, COC’s as they are designated 
in this report serve as flags for water quality managers and should not be used for other purposes 
such as regulatory compliance.  In addition, there was an increasing trend in the concentration of 
total lead at this site.  Based on the 2004-2005 monitoring data, only dissolved zinc of the COC 
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identified indicated a “first flush” phenomena in that the highest concentrations were observed in 
the first storm event. 
 
As with the other watersheds monitored in the region, annual mean indicator bacterial densities 
at the Dominguez Channel MES exceeded water quality objectives every year in which samples 
were collected from 1995 through 2005.  Annual mean concentrations of total coliform, fecal 
coliform, and enterococci at the Dominguez Channel MES and the corresponding ratios to water 
quality objectives were similar to or slightly lower than those measured in other watersheds in 
the region.  The results reflect the ubiquitous nature of indicator bacteria in urban watersheds.  
Mean total loading estimates from 2004-2005 for indicator bacteria were intermediate as 
compared to the other watersheds.  Based on mean total loadings per acre for indicator bacteria, 
Dominguez Channel loadings were among the highest of all watersheds, along with Los Angeles 
River, Coyote Creek and Ballona Creek.  These results further indicate the correlation between a 
higher percentage of urbanized land and higher pollutant loadings. 
 
Exceedances of WQO for total and dissolved copper, lead, and zinc were found at the 
Dominguez Channel MES as well as all the watersheds monitored except Malibu.  For total and 
dissolved copper and zinc, the ratios to water quality objectives at this site were second only to 
those found at the Los Angeles River MES (the ratios for total and dissolved lead were 
intermediate compared to other watersheds).  Although concentrations of these metals were high 
compared to WQO, the Dominguez Channel also had the lowest mean hardness value of any of 
the watersheds monitored, which will tend to increase the number of exceedances of WQO for 
metals.  The mean loads of total copper, lead, and zinc from the Dominguez Channel Watershed 
were lower than most other watersheds in the study area, which reflects the relatively small 
drainage upstream of the MES at this site.   Mean total loading estimates for total copper, lead 
and zinc were intermediate compared to the other watersheds.  Total loading estimates per acre 
were highest for Dominguez Channel, followed by Ballona Creek, Los Angeles River and 
Coyote Creek, which are the most urbanized watersheds.  Similar to bacteria loadings, these 
results also indicate a correlation between higher loadings per acre from more urbanized 
watersheds as compared to lower loading estimates from the least urbanized watersheds. 
 
The mean exceedance ratio for cyanide was also greater than 1.0 at the Dominguez Channel 
MES.  Annual mean concentrations exceeded water quality objectives every year that samples 
were collected from 2001-2005.  Exceedances of cyanide water quality objectives were common 
throughout all of the monitoring stations throughout the study area.  The mean exceedance ratio 
of cyanide at the Dominguez Channel was the third highest among all watersheds monitored.  
The origin of cyanide detected in the stormwater samples can be from a number of potential 
anthropogenic and natural non-point sources, including stormwater runoff from metal plating and 
finishing operations and pesticide use.  The largest likely source of cyanide in the watersheds is 
air-borne deposition from motor vehicle emissions.  The amount of cyanide that could be 
released to the environment from natural sources is comparatively low.  
 
The mean diazinon concentration exceeded the WQO at the Dominguez Channel MES in two of 
the four seasons in which monitoring was conducted (2001 through 2005).  The exceedances 
occurred during the 2001-2002 and the 2002-2003 seasons, but not during the 2003-2004 and 
2004-2005 seasons.  These results suggest that diazinon concentrations in the watershed may be 
decreasing over time, but the sample size was too small to show a statistically significant trend.  
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The sale of diazinon has been banned for residential use since 2002 for indoor use and 2004 for 
outdoor use, so concentrations in surface waters of urban watersheds should decrease over time. 
 
Water column toxicity monitoring determined that stormwater collected in 2004-2005 affected 
the survival of C. dubia and the fertilization of sea urchins.  2004-2005 dry weather samples 
affected C. dubia and sea urchin reproduction.  Toxicity monitoring conducted prior to 2004-
2005 determined that stormwater samples from 2002-2003 affected C. dubia survival and 
reproduction and both wet and dry weather samples from 2003-2004 affected sea urchin 
fertilization.  In 2002-2003, TIEs identified the toxic pollutant as one or more non-polar organic 
compounds (i.e. propane, butanol), cationic metals (i.e. zinc, copper), and organophosphates.  In 
2003-2004, the toxic pollutant was believed to be a volatile compound (i.e. household cleaning 
products, gasoline).   
 
In addition to the water quality monitoring discussed above, stream bioassessment and 
monitoring of the Dominguez Channel Estuary were also conducted.  The benthic 
macroinvertebrate community in Dominguez Channel had CFG Index of Biotic Integrity scores 
of three and six, and a quality rating of Very Poor.  Similar scores were found in other urbanized 
watersheds throughout the region.  In the Dominguez Channel Estuary, sediments from six 
stations were analyzed for chemistry, toxicity and benthic macroinvertebrate diversity.  The 
results of the chemistry assessment indicated that nine metals exceeded either the ER-L or ER-M 
at the majority of the stations.  Total detectable chlordane, total detectable DDT, total detectable 
PAHs, and total detectable PCBs all exceeded either ER-L or ER-M values at the majority of the 
stations.  ERM-Q values were all above the threshold of 0.10 for all six stations monitored in the 
Dominguez Channel Estuary.  Sediment toxicity was determined to be highly toxic to the test 
organisms at three of the stations.  These results indicate the greatest impact compared to the 
other estuaries monitored in the region. 
 
12.1.4 Ballona Creek Watershed 
 
The Ballona Creek Watershed is the fourth largest watershed monitored in the study area, 
comprising 33.8 square miles (137,073 acres).  It is nearly entirely developed, consisting 
primarily of residential land use.  The mass emission station for Ballona Creek watershed is 
located approximately four miles upstream of the ocean outlet.  Based on the mean exceedances 
ratios over the past ten years, water quality monitoring at this location suggests that the following 
constituents are the COCs in the watershed:  indicator bacteria (total and fecal coliform, and 
enterococci), total copper and total and dissolved lead and cyanide.  A constituent is considered a 
COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio exceeds 1.0. Therefore, 
COC’s as they are designated in this report serve as flags for water quality managers and should 
not be used for other purposes such as regulatory compliance.  These results are similar to those 
found in the other watersheds throughout the region.  Based on the 2004-2005 monitoring data, 
only enterococcus concentrations out of the COC identified indicated a “first flush” phenomena 
in that the highest concentrations were observed in the first storm event.  In addition, the mean 
concentrations of bicarbonate and potassium increased significantly in the watershed from 1996 
through 2005.  In contrast, the mean concentration of total petroleum hydrocarbons significantly 
decreased during the same time period.   
As with the other watersheds monitored in the study area, annual mean indicator bacterial 
densities at the Ballona Creek MES exceeded water quality objectives every year in which 
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samples were collected from 1995 through 2005.  Annual mean concentrations of total coliform, 
fecal coliform, and enterococci tended to be slightly higher at the Ballona Creek MES (along 
with the Los Angeles River MES) compared to other watersheds in the region.  Mean total 
loading estimates for indicator bacteria were intermediate compared to the other watersheds 
monitored.  Mean total loadings per acre for indicator bacteria were among the highest for 
Ballona Creek, along with Los Angeles River, Coyote Creek and Dominguez Channel, which are 
the most urbanized watersheds. 
 
Total copper and total lead exceeded the respective WQOs consistently at the Ballona Creek 
MES (the exceedance frequency for dissolved lead was more sporadic).  Mean concentrations of 
these constituents and the corresponding ratios to water quality objectives were intermediate 
compared to other mass emission sites monitored in the study area (as was the mean hardness 
value).  In addition, the mean loads of these metals were intermediate compared to other sites 
monitored.  As discussed above, there are numerous sources of copper and lead in urbanized 
areas and they frequently exceeded water quality objectives throughout the region.  Mean total 
loading estimates and total loadings per acre for total copper and total lead were among the 
highest for Ballona Creek, as well as Los Angeles River, Coyote Creek and Dominguez Channel, 
which are the most urbanized watersheds. 
 
The mean exceedance ratio for cyanide was also greater than 1.0 at the Ballona Creek MES.  
Annual mean concentrations exceeded water quality objectives since 2001.  Exceedances of 
cyanide water quality objectives were common throughout all of the monitoring stations 
throughout the study area.  The mean exceedance ratio of cyanide at Ballona Creek was among 
one of the lowest throughout all watersheds.  The origin of cyanide detected in the stormwater 
samples can be from a number of potential anthropogenic and natural non-point sources as 
discussed previously.  The largest likely source of cyanide in the watersheds is air-borne 
deposition from motor vehicle emissions.   
 
The annual mean concentrations of bicarbonate and potassium increased significantly at the 
Ballona Creek MES from 1996 through 2005.  The mean bicarbonate concentration was low in 
1996-1997, increased dramatically from 1997 through 2002, then increased again in 2004-2005 
(there are no results available from 2002 through 2004).  A similar pattern was observed for 
potassium.  Bicarbonate is a constituent of alkalinity, which is a measure of the buffering 
capacity of the water.  Although there was no statistically significant increase in the alkalinity at 
the Ballona Creek MES, the same general pattern in the annual mean concentration described 
above for bicarbonate was also observed for alkalinity.  The sources of elevated levels of 
alkalinity and bicarbonate include natural weathering of rocks that contain calcium carbonate, 
areas of significant algae blooms, and industrial wastewater.  The reason for the increasing 
bicarbonate trend in the Ballona Creek Watershed is unclear.  In contrast to bicarbonate, the 
annual mean concentration of total petroleum hydrocarbons (TPH) decreased in the Ballona 
Creek Watershed form 1996 through 2005.  Statistically significant decreasing trends in TPH 
were also observed in the Santa Clara River and Coyote Creek Watersheds, but the relationship 
was strongest in Ballona Creek.   
 
Water column toxicity monitoring determined that stormwater and dry weather samples collected 
in 2004-2005 affected C. dubia and sea urchin reproduction.  Prior to 2004-2005, stormwater 
samples collected during 2002-2003 and 2003-2004 inhibited sea urchin fertilization.  TIEs 
determined the toxicity in the 2002-2003 stormwater was due to particulate-bound toxicants, one 
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or more non-polar organic compounds (i.e. propane, butanol) and cationic metals (i.e. zinc, 
copper).  In 2003-2004 the toxic pollutant in stormwater was believed to be a volatile compound 
(i.e. household cleaning products, gasoline). 
 
The magnitude of exceedances for each of the tributary stations based on the ratio of the mean 
concentrations for all the sampling events to date, were compared to the applicable water quality 
objectives. Indicator bacteria, total copper, and total lead exceeded WQOs at the mass emission 
station (S01) on nearly every monitoring date and exceedances coincided at many, if not all 
tributaries. For bacteriological indicators, the magnitude of exceedance of the WQO is similar 
for all the tributary stations and the mass emission station.  No one or set of tributaries appear to 
be a primary source of bacterial indicator exceedances based on concentration.  Table 12-1 
presents the tributary station names and the corresponding station numbers.  

Table 12-1 . Tributary Stations in the Ballona Creek Watershed and the Corresponding Station Numbers. 
Tributary Station Name Tributary Station Number 

Centinela TS07 
Sepulveda TS08 
Benedict TS09 
Adams TS10 
Fairfax TS11 

Cochran TS12 
 
Based on concentration, Sepulveda and the further upstream tributaries appear to exhibit greater 
exceedances of the WQO for the selected metals.  For these metals, the magnitude of exceedance 
of the WQO is higher for total copper and lead at the Centinela station compared to further 
upstream tributary and channel locations that include Sepulveda, Benedict, and the MES.  The 
farthest upstream tributary locations are characterized by greater exceedances than Centinela and 
the other downstream locations.  Based on concentration, Centinela and the farthest upstream 
tributaries appear to exhibit greater exceedances of the WQO for the selected metals. Total zinc 
had exceedances at the mass emission station during the October 26th and the December 5th 
storms with many associated tributary exceedances.   
 
Based on constituent loadings, a similar pattern was observed for indicator bacteria and metals 
(total and dissolved copper and lead) at the Ballona Creek tributary stations.  Figure 12-1 
illustrates the loadings for total and fecal coliforms and enterococci and Figure 12-2 presents 
loadings for total and dissolved copper and lead.  Loadings for each constituent were highest at 
the MES (S01) and at TS12 (Cochran).  The MES is located at the bottom of the watershed and 
receives drainage from most of the other tributaries, while TS12 is the uppermost station in the 
watershed.  TS07, the farthest downstream station, and TS10, located in the upper portion of the 
watershed, had the next highest loadings for indicator bacteria and metals.  Based on these 
results, pollutant loadings were highest in the upper and lower reaches of the watershed, while 
the middle portion had the lowest pollutant loadings. Figures 12-3 and 12-4 illustrate the 
loadings per acre for indicator bacteria and total and dissolved copper and lead, respectively.  
These results are consistent with the findings of the dry weather characterization study of 
Ballona Creek conducted by the Southern California Coastal Water Research Project: results of 
this study also indicated that the highest concentrations were detected in the upper and lower 
reaches of the watershed. 
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Figure 12-1.  Summary of Indicator Bacterial Loadings (MPN) at the Ballona Creek 

Tributary Stations. 
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Figure 12-2.  Summary of Metal Loadings (Kg) at the Ballona Creek Tributary Stations. 
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Figure 12-3.  Summary of Loadings (MPN) Per Acre for Indicator Bacteria at the Ballona 

Creek Tributary Stations. 
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Figure 12-4.  Summary of Loadings (Kg) Per Acre for Total and Dissolved Copper and 

Lead at the Ballona Creek Tributary Stations. 
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Trash monitoring was also conducted in the Ballona Creek Watershed.  In 2002-2003, the first 
storm event of the season produced the largest amount of trash, and, in contrast to the trash 
monitoring conducted in the Los Angeles River Watershed, low density single family residential 
and commercial land uses produced the greatest amount of trash.  During the 2003-2004 
monitoring season, the second storm event contributed the largest amount of trash, most of which 
was associated with commercial land use areas.   
 
In addition to the water quality monitoring discussed above, stream bioassessment and 
monitoring of the Ballona Creek Estuary was also conducted.  The stream bioassessment was 
conducted in the concrete lined channel section of Ballona Creek. The benthic macroinvertebrate 
community at the Ballona Creek sites had CFG Index of Biotic Integrity scores of 6 and 10, and 
quality ratings of Very Poor for both monitoring years.  These results are consistent with other 
urban sites monitored throughout the region.  In the Ballona Creek Estuary sediments, three 
metals commonly found in the watershed (copper, lead, and zinc) were detected above the ER-L 
or ER-M values.  In addition, total DDT and total chlordane were found in high concentrations.  
Three stations had ERM-Q values above the 0.10 threshold.  Sediment toxicity was identified as 
moderately toxic to the test organisms at one station and highly toxic at three stations.   
 
12.1.5 Malibu Creek Watershed 
 
The Malibu Creek Watershed is one of the least developed watersheds in the region (second only 
to the Santa Clara River Watershed).  It comprises 32.1 square miles (130,094 acres), consisting 
primarily of vacant and residential land use areas.  The Mass Emission Station is located in the 
lower portion of the watershed.  Based on the mean exceedances ratios over the past ten years, 
water quality monitoring at this location suggests that indicator bacteria (total and fecal coliform, 
and enterococci), total aluminum and cyanide are the COCs in the watershed.  A constituent is 
considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio exceeds 1.0. 
Therefore, COC’s as they are designated in this report serve as flags for water quality managers 
and should not be used for other purposes such as regulatory compliance.  These results are 
similar to those found in the other watersheds throughout the region.  Based on the 2004-2005 
monitoring data, none of the identified COCs indicated a “first flush” phenomena. In addition, 
the annual mean concentrations of total selenium, sulfate and potassium increased significantly 
during the monitoring period, while dissolved chromium and turbidity significantly decreased.   
 
Malibu Creek was similar to other watersheds in the region in that annual mean indicator 
bacterial densities exceeded water quality objectives every year in which samples were collected 
from 1995 through 2005.  Annual mean concentrations of total coliform, fecal coliform, and 
enterococci as well as the ratios to water quality objectives were intermediate compared to other 
watersheds monitored in the region.  Mean total loading estimates for indicator bacteria were 
lowest for Malibu Creek.  Based on total loadings per acre for bacteria, Malibu Creek had the 
lowest loadings along with San Gabriel River and Santa Clara River, which are the least 
urbanized.  These results indicate lower loading estimates for watersheds with higher 
percentages of vacant land. 
 
From 1997 through 2005, the annual mean total aluminum concentration exceeded WQO at the 
Malibu Creek Watershed MES during two seasons:  1997-1998 and 2004-2005.  Rainfall was 
greater during these two seasons than other seasons over the past ten years, which may account 
for the high total aluminum concentrations.  Annual mean total aluminum concentrations were 
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greatest during these two seasons at nearly all of the watersheds monitored in the region.  These 
results suggest that the elevated total aluminum levels at the Malibu Creek MES are related to 
high flows rather than specific sources within the Malibu Creek Watershed.   
 
The mean exceedance ratio for cyanide was also greater than 1.0 at the Malibu Creek MES.  
Annual mean concentrations exceeded water quality objectives every year samples were 
collected since 1997.  Exceedances of cyanide water quality objectives were common throughout 
all of the monitoring stations throughout the study area.  The mean exceedance ratio of cyanide 
at Malibu Creek was the lowest along with Santa Clara River.  The origin of cyanide detected in 
the stormwater samples can be from a number of potential anthropogenic and natural non-point 
sources as discussed previously. The largest likely source of cyanide in the watersheds is air-
borne deposition from motor vehicle emissions.   
 
Aside from the patterns observed for indicator bacteria and total aluminum, water quality at the 
Malibu Creek MES appears to be distinctly different compared to other watersheds in the region.  
From 1997 through 2005 there were no exceedances of the WQO for copper, lead, or zinc 
(dissolved or total) in the Malibu Creek MES.  These objectives were exceeded frequently during 
the same time period at the other mass emission sties.  Annual mean concentrations of these 
metals in the Malibu Creek samples were similar to those in other watersheds, but the hardness 
values in the Malibu Creek Watershed were much greater than those measured at any other site 
in the region.  Since the WQO for metals are hardness based, there were fewer exceedances at 
Malibu than at the other sites.  In addition to hardness, the overall mean concentrations were 
greatest at Malibu Creek for a suite of constituents, including alkalinity, bicarbonate, calcium, 
chloride, magnesium, nitrate, nitrate-N, pH, sodium, specific conductance, sulfate, total 
dissolved solids, dissolved boron, dissolved selenium, and total selenium.  For most of these 
constituents, the mean concentrations at Malibu Creek were significantly different from those at 
all the other watersheds in the region (See pg. 10-22). 
 
Many of these constituents are co-related.  For instance, high levels of the ions calcium, chloride, 
magnesium, and sodium will result in an increase in hardness, alkalinity, specific conductance, 
TDS, and pH.   
 
Water column toxicity monitoring determined that stormwater and dry weather samples collected 
in 2004-2005 affected Ceriodaphnia dubia and sea urchin reproduction, whereas wet and dry 
weather samples collected in 2002-2003 and 2003-2004 were not toxic to the organisms.   
 
Shoreline monitoring within the Malibu Creek Watershed from 2001-2004 indicated that 
bacterial densities were higher during wet weather than dry weather.  There were exceedances of 
all indicator bacteria during dry and wet weather in all three sampling years.  These exceedances 
corresponded with the bacteria exceedances that occurred at the mass emission station.   
 
In addition to the water quality monitoring discussed above, stream bioassessment and 
monitoring of Malibu Creek was also conducted.  The benthic macroinvertebrate community at 
the Malibu Creek sites had CFG Index of Biotic Integrity scores ranging from 2 to 52, and 
quality ratings ranging from Very Poor to Good.  These results are consistent with other urban 
sites monitored throughout the region.  In the Malibu Lagoon sediments, four metals (cadmium, 
copper, nickel, and zinc) were detected above the ER-L or ER-M values.  Three stations had 
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ERM-Q values above the 0.10 threshold.  Sediments in this lagoon were not toxic to the test 
organisms.   
 
12.1.6 Santa Clara River Watershed 
 
The Santa Clara River Watershed is the largest watershed in the region comprising 256.3 square 
miles (1,037,176 acres).  However, the lower potion of the watershed is west of Los Angeles 
County and unmonitored.  The watershed consists primarily of vacant land, followed by 
residential areas.   
 
The mass emission station is located in the upper reaches of the watershed near the county 
boundary.  Based on the mean exceedances ratios over the past ten years, water quality 
monitoring at this location suggests that indicator bacteria (total and fecal coliform, and 
enterococci), total aluminum, cyanide and diazinon are the COCs in the watershed.  A 
constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio 
exceeds 1.0.  Therefore, COC’s as they are designated in this report serve as flags for water 
quality managers and should not be used for other purposes such as regulatory compliance.  
These results are similar to those found in the other watersheds throughout the region.  Based on 
the 2004-2005 monitoring data, only indicator bacteria concentrations out of the COC identified 
indicated a “first flush” phenomena in that the highest concentrations were observed in the first 
storm event. In addition, the annual mean concentration of total petroleum hydrocarbons 
decreased significantly during the monitoring period, but the results are based on only three data 
points.   
 
Santa Clara River was similar to other watersheds in the region in that annual mean indicator 
bacterial densities exceeded water quality objectives every year in which samples were collected 
from 2002 through 2005.  Annual mean concentrations of total coliform, fecal coliform, and 
enterococci as well as the ratios to water quality objectives were intermediate compared to other 
watersheds monitored in the region.  Mean total loading estimates and total loadings per acre for 
indicator bacteria were among the lowest of the watersheds along with Malibu Creek and San 
Gabriel River.  These results further indicate a correlation between lower loadings from less 
urbanized watersheds. 
 
From 2002 through 2005, the annual mean total aluminum concentration exceeded WQO at the 
Santa Clara River Watershed MES during two seasons:  2003-2004 and 2004-2005 and was the 
highest in 2004-2005.  Rainfall was greater during this season than other seasons over the past 
ten years, with the exception of 1997-1998, which may account for the high total aluminum 
concentrations.  Annual mean total aluminum concentrations were greatest during 1997-1998 
and 2004-2005 at nearly all of the watersheds monitored in the region.  These results suggest that 
the elevated total aluminum levels at the Santa Clara River MES are related to high flows rather 
than specific sources within the Santa Clara River Watershed. 
 
The mean exceedance ratio for cyanide was also greater than 1.0 at the Santa Clara River MES.  
Annual mean concentrations exceeded water quality objectives every year since 2002.  
Exceedances of cyanide water quality objectives were common throughout all of the monitoring 
stations throughout the study area.  The mean exceedance ratio of cyanide at Santa Clara River 
was the lowest along with Malibu Creek.  The origin of cyanide detected in the stormwater 
samples can be from a number of potential anthropogenic and natural non-point sources as 
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discussed previously.  The largest likely source of cyanide in the watersheds is air-borne 
deposition from motor vehicle emissions.   
 
The mean diazinon concentration exceeded the WQO at the Santa Clara River MES in two of the 
monitoring years from 2002 through 2005.  The exceedances occurred during the 2002-2003 and 
the 2004-2005 seasons.  Dominguez Channel was the only other watershed that had a mean 
exceedance ratio greater than 1.0.  The sale of diazinon has been banned for residential use since 
2002 for indoor use and 2004 for outdoor use, so concentrations in surface waters of urban 
watersheds should decrease over time. 
 
Water column toxicity monitoring determined that stormwater collected in 2004-2005 affected 
sea urchin reproduction, but not Ceriodaphnia dubia survival or reproduction.   
2004-2005 dry weather samples inhibited C. dubia and sea urchin reproduction.  Prior to 2004-
2005, stormwater samples collected in 2003-2004 inhibited C. dubia survival.  TIEs determined 
that the toxicity in 2003-2004 stormwater was caused by a volatile compound (i.e. household 
cleaning products, gasoline). 
 
In addition to the water quality monitoring discussed above, stream bioassessment was also 
conducted.  The benthic macroinvertebrate community at the Santa Clara River sites had Index 
of Biotic Integrity scores of 21 and 19, and quality ratings of Poor for both monitoring years.  
These results are consistent with other sites monitored throughout the region.   
 
12.1.7 Regional Assessment 
 
The overall conclusions that can be made from the regional assessment include:   
 
Bacterial Indicators - The highest concentrations for the bacterial indicators generally occurred 
at the Los Angeles River and Ballona Creek mass emission stations.  The lowest mean 
concentrations were indicated for Dominquez Channel and Santa Clara River; however, the data 
from these MES was limited (2-3 years).  The regression analysis did not indicate any significant 
trends with regard to the bacterial indicators.  Regionally, these indicators remained well above 
the WQO throughout the watersheds and the monitoring period from 1994-2005.  The regional 
evaluation of the ratios of the mean concentrations to the WQO, indicated that the highest WQO 
ratios were observed for the Los Angeles River, Ballona Creek and Coyote Creek Watersheds.  
The lowest ratios were observed for the Santa Clara River and Malibu Creek Watersheds.  The 
magnitude of the WQO ratios for the bacterial indicators corresponded to the percentage of land 
use that relates to urbanization (use other than vacant lands or recreational uses) of the 
watersheds.  A lower percentage of urbanization resulted in a lower WQO ratio.   
 
The mean total loading estimates for all three bacteriological indicators were highest for the Los 
Angeles River followed by Coyote Creek.  The total loads for all the other MES were lower and 
similar in totals, with the exception of Malibu Creek, which was the lowest.  The mean total 
loadings for the bacteriological indicators on a per acre basis indicate that Los Angeles River, 
Coyote Creek, Dominguez Channel and Ballona Creek had the highest loadings per acre, and 
correspond to more urbanized watersheds.  The lowest loadings per acre were determined for 
Malibu Creek, Santa Clara River and San Gabriel River Watersheds that are characterized by a 
greater percentage of vacant land of the total drainage area.  The results of the loading estimates 
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on a per acre basis indicate a correlation between higher loadings per acre for more urbanized 
watersheds compared to watersheds with higher percentages of total drainage area that remains 
undeveloped (vacant).  The conclusions for the loading estimates are consistent with those 
summarized above regarding a relationship with the magnitude of exceedances with percent 
urbanization. 
 
Metals - The highest mean concentrations for total and dissolved copper, lead and zinc on a 
regional basis were observed in the Los Angeles River.  The lowest concentrations were 
generally observed for the Santa Clara River and Malibu Creek Watersheds.  These two 
watersheds are the least urbanized of the watersheds under the Core Monitoring program.  
Exceedances of the WQO for total and dissolved lead, copper and zinc were observed regionally 
in all the watersheds monitored with the exception of the Santa Clara River and Malibu Creek 
Watersheds.  The highest WQO ratios were observed for the Los Angeles River, followed by the 
Dominguez Channel, Ballona Creek and Coyote Creek Watersheds.  The Santa Clara River and 
Malibu Creek Watersheds had the lowest WQO ratios.  The ranking of the magnitude of these 
WQO ratios for lead, copper and zinc generally corresponded to a greater percentage of 
urbanization of the watersheds.  It was also indicated that the highest annual mean concentrations 
for dissolved and total copper, lead and zinc for several watersheds occurred in 1997-1998.  This 
year corresponded with the highest monthly rainfall, as recorded at the Los Angeles Civic 
Center.  The higher intensity storms recorded for that period could have resulted in the 
mobilization and transport of greater sediment/particle loads into the watersheds that likely 
resulted in higher copper and other metal concentrations at the MES.   
 
No trends (increasing or decreasing over time) in the annual mean concentrations as measured at 
the MES were observed for copper, lead and zinc on a watershed basis with the exception of 
Dominguez Channel.  An increasing trend in total lead concentrations was observed in 
Dominguez Channel.  The annual data at this MES was however limited to four annual sampling 
periods.   
 
The mean total loading estimates for total copper, lead and zinc were highest for the Los Angeles 
River followed by Coyote Creek and Ballona Creek MES.  The total loads for all the other MES 
were lower and similar in totals, with the exception of Malibu Creek, which was the lowest.  
These results are similar to those of the bacteriological indicators which represent constituents 
often associated with urban runoff.  As discussed previously, the source of these metals is often 
identified with non-point urban sources that include vehicle emissions and wear of automobile 
tires and brake pads. The mean total loadings for total copper, lead and zinc on a per acre basis 
indicate that Dominguez Channel and Ballona Creek have the highest loadings per acre, followed 
by the Los Angeles River and Coyote Creek, which corresponds to more urbanized watersheds.  
The lowest loadings per acre were determined for Malibu Creek, Santa Clara River and San 
Gabriel River watersheds that are characterized by a greater percentage of vacant land of the 
total drainage area.  The results of the loading estimates on a per acre basis for total copper, lead 
and zinc indicate a correlation between higher loadings per acre for more urbanized watersheds 
compared to watersheds with higher percentages of total drainage area that remains undeveloped 
(vacant). These results correlate with the loadings per acre for the bacterial indicators, and are 
also consistent with the findings of the comparison of the water quality exceedance ratio for 
these constituents to the percent urbanization within the WMA monitored.   
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Based on the evaluation of inter-relationships between TSS and metals, the greatest number of 
trends was identified for the Santa Clara River Watershed compared to the other watersheds.  
The Santa Clara River Watershed is the least urbanized (over 80% vacant lands) of the 
watersheds in the County.  These results may indicate that correlations between TSS and metal 
concentrations were evident in the Santa Clara River Watershed, possibly due to a less diverse 
source of metals within the watershed and a better correlation between sediment load and total 
metal concentrations in stormwater.   
 
Nutrients - The results of the ANOVA comparisons indicated a grouping of watersheds that 
include Malibu Creek, San Gabriel River and Coyote Creek with regard to higher mean values 
for nitrate and nitrate-N.  The means for these watersheds were significantly different than the 
other watersheds.  The mean for Malibu Creek MES was the highest of the watersheds.  Higher 
nitrate concentrations could be the result of greater use of fertilizers in agricultural, golf courses 
or nursery activities, and seepage from in-ground septic systems near and up-stream of the MES.  
Further evaluation of land use near and upstream of the MES at these watersheds compared to 
the others is needed to determine if the higher means at these MES can be correlated to land 
activities upstream of the MES.   
 
Based on the cluster analysis, there was a cluster for both wet and dry weather sampling at the 
Malibu Creek MES corresponding to higher concentrations compared to the overall mean for the 
constituents of ammonia, nitrate, nitrate-N, sulfate, total dissolved solids, specific conductance, 
hardness and chloride.  This finding correlates to the conclusions for the Malibu Creek 
Watershed based on the ANOVA analysis and WQO ratio comparisons.  This cluster appeared to 
also include numerous dry weather annual means for most of the other watersheds.  Nutrients 
and constituents related to dissolved minerals were clustered with the Malibu Creek Watershed 
possibly due to potentially higher nitrate and dissolved minerals in groundwater seepage.  The 
cluster around dry weather sampling at the various MES likely corresponds to a larger load of 
nutrients and dissolved mineral salts during dry weather flows.   
 
The highest mean loadings for nutrients based on the 2004-2005 results from the MES were 
determined for the Los Angeles River, which is the second largest watershed in the County.  The 
total nutrient loadings were lower and similar for Coyote Creek, Ballona Creek and San Gabriel 
River.  The lowest total loadings were calculated for Malibu Creek, Dominguez Channel and 
Santa Clara River.  The highest total phosphorus per acre was determined for Ballona Creek.  
The next set of watersheds that are characterized by slightly lower loads per acre included 
Coyote Creek, Dominguez Channel and Los Angeles River.  The lowest was calculated for Santa 
Clara River. The results for nitrogen (Kjeldahl-N) were similar.  The highest nitrate (as nitrogen) 
loads per acre were determined for Coyote Creek and Dominguez Channel, followed by Malibu 
Creek.  These results indicate a relatively high load per acre estimate for Malibu Creek, 
compared to more urbanized watersheds such as the Los Angeles River.  These results are 
collaborated by the ANOVA analysis which indicated a significant difference in the nutrient 
results for Malibu Creek.  As mentioned previously, the potential sources of nitrates in the 
Malibu Creek watershed may include greater use of fertilizer per acre and seepage from in-
ground septic systems which are prevalent in this watershed. 
 
Other Water Quality Parameters - The means of several constituents measured at the Malibu 
Creek MES were significantly different compared to the other MES.  These constituents included 
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alkalinity, calcium, chloride, hardness, magnesium, sodium, specific conductance, sulfate, and 
total suspended solids.  This comparison indicated a greater mean concentration in mineral salts 
and ions in wet and dry weather runoff at the Malibu Creek MES.  This may indicate a 
contribution from natural minerals from groundwater seepage that contains higher dissolved 
mineral concentrations potentially due to natural geologic sources within this watershed 
compared to the other watersheds in the County.  Further evaluation of any potential differences 
in geology and soil types within the Malibu Creek Watershed is needed to draw any definitive 
conclusions.   
 
Solids (TDS, TSS, TOC) – The highest mean total loadings for TDS were determined for the 
Los Angeles River, however, the total loads were only slightly lower for Ballona Creek, Coyote 
Creek, Malibu Creek and San Gabriel River.  The Los Angeles River is the second largest 
watershed in the County.  The highest TDS loadings per acre were calculated for Ballona Creek, 
Malibu Creek, and Coyote Creek.  The lowest TDS per acre was indicated for Santa Clara River.  
Both Malibu Creek and the Santa Clara River Watersheds are the least urbanized.  The much 
higher TDS loadings from Malibu Creek suggest possible greater contributions from natural 
sources such as groundwater seepage into the creek that contains higher dissolved salts and 
metals than in Santa Clara River.  These findings are collaborated by the ANOVA and Cluster 
Analysis results which indicated significant differences in the Malibu Creek water quality 
compared to the other watersheds with regard to TDS and other parameters that would suggest 
these same inputs and sources.    
 
TSS total mean loads were highest for the Santa Clara River and lowest for Malibu Creek.  The 
higher TSS for Santa Clara River may indicate greater suspended sediment loads due to erosion 
of stream banks and disturbed areas.   Special Studies being conducted in the Santa Clara River 
WMA are investigating both the impact from development and increases in peak discharge.  The 
mean loading of TSS per acre is highest for Ballona Creek, Los Angeles River, Coyote Creek 
and Santa Clara River.  The lowest was for Malibu Creek.  The higher TSS loadings per acre for 
most of these watersheds represent contributions from various urban sources within the more 
urbanized watersheds.  As discussed above, the higher TSS loadings per acre for Santa Clara 
River, may be related to erosion.  This is also indicated by a low TDS loading per acre compared 
to the high TSS loading per acre for Santa Clara River, which correspond to a larger particle 
source such as soils (measured by the TDS) compared to dissolved constituents (measured by 
TSS). 
 
The TOC mean loadings for 2004-2005 were highest in the Los Angeles River, followed by 
Coyote Creek and Ballona Creek.  The lowest was for Malibu Creek.  The highest mean loading 
per acre was determined for Coyote Creek, followed by Ballona Creek, Dominguez Channel and 
Los Angeles River.  The lowest was for Santa Clara River.  The lower relative loading per acre 
compared to the total mean loading for the Los Angeles River is likely due to large drainage area 
of this watershed.  The higher TOC loadings both as totals and on a per acre basis correspond to 
greater urbanized areas of the total drainage area.  TOC loadings appear to be an indicator of 
greater urbanization within the watershed. 
 
Pesticides - The only pesticide that was detected above its WQO as part of the wet and dry 
weather Core Program monitoring was diazinon.  The WQO was exceeded in 2001-2002 in the 
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Dominguez Channel and Coyote Creek Watersheds, and in the Santa Clara River Watershed 
during the 2004-2005 period, based on the annual mean of the samples collected at the MES.   
 
TPH - Other notable trends that were observed in mean annual concentrations included a 
decreasing concentration in total petroleum hydrocarbons (TPH) for Ballona Creek, Coyote 
Creek and Santa Clara River Watersheds.   
 
Toxicity – No strong patterns in toxicity were observed.  The fewest toxic responses for all three 
tests performed were at San Gabriel River, Malibu Creek, and Santa Clara River.  Ceriodaphnia 
survival may have decreased due to high concentrations of dissolved copper and zinc in the wet 
weather runoff.   
 
Peak and High Intensity Storm Events – The potentially greater impact of high intensity storm 
events on water quality was indicated in the cluster analysis.  Clusters for numerous COCs and 
key constituents were observed across watersheds, with the exception of Malibu Creek 
Watershed, for the 2004-2005 and 1997-1998 annual wet weather sampling.  The greatest 
monthly precipitation occurred during these same years.  High peak and intensity storm events 
resulted in greater mobilization and transport of sediment and particles that can increase 
turbidity, suspended solids, BOD and total metals when compared to the overall mean.  Clusters 
were observed across multiple watersheds for the wet weather sampling for BOD, COD, 
turbidity, total volatile suspended solids, total iron, bacterial indicators, total and dissolved 
phosphorus, total copper, and total zinc.  This analysis indicated that the high intensity and long-
duration storm events, as experienced in the monitoring years 1997-1998 and 2004-2005, 
resulted in some of the greater overall impacts to water quality as measured at the MES.   
 
 
12.2 Conclusions on Finding of Regional Monitoring and Special 

Studies 
 
The following subsections provide summaries of the Regional Monitoring and Special Studies 
that are required under the current Municipal Stormwater Permit, including the Bioassessment 
Study conducted throughout Los Angeles County, the Estuary Sampling completed under the 
Bight 03 program, the BMP Effectiveness Study, the Peak Discharge Impact Study and the New 
Development Impacts Study.   
 
12.2.1 Bioassessment 
 
Twenty bioassessment monitoring sites were located in six watersheds throughout Los Angeles 
County: Santa Clara River Watershed, Ballona Creek Watershed, Malibu Creek Watershed, 
Dominguez Channel Watershed, Los Angeles River Watershed and San Gabriel River 
Watershed. 
 
Based on total CFG IBI scores, there were essentially three categories of sites: The Cold Creek 
and San Gabriel reference sites that were rated Fair or Good, Station 18-Triunfo Creek, Station 
1-Santa Clara River, and Station 9-Zone 1 Ditch which were rated Poor, and the remaining sites 
that were rated Very Poor.  It is notable that CFG IBI scores were quite consistent for the two 
survey years, with most sites differing by only two or three points.  It appears that there may be a 
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correlation between high amounts of urbanization and low CFG IBI scores, in that the most 
urbanized sites had the lowest CFG IBI scores.   
 
The sites scoring in the Very Poor range do not show a correlation between physical habitat 
quality and IBI score.  An analysis of variance (ANOVA) between lined and non-lined channels 
did not show a trend between the two habitat factors and IBI scores.  Station 12-Los Angeles 
River (concrete lined) was the highest rated of the Very Poor sites and Station 8-Compton Creek 
and Station 8-Medea Creek (soft bottom) were rated much lower than many of the lined channel 
sites. 
 
12.2.2 Estuary Sampling – Bight 03 
 
The San Gabriel River, Los Angeles River, Dominguez Channel, Ballona Creek and Malibu 
Creek Estuaries were monitored to estimate the extent and magnitude of ecological change in the 
Southern California Bight (SCB) and to determine the mass balance of pollutants that currently 
reside within the SCB.  Samples were analyzed for sediment chemistry, sediment toxicity and 
benthic macroinvertebrate diversity. 
 
In summary, there were exceedances of sediment quality objectives at all five estuaries.  
Dominguez Channel Estuary had the most number of exceedances, with fifty-eight, and San 
Gabriel River Estuary had the least, with only five exceedances.  In general, the constituents that 
often exceeded the sediment objectives at the majority of the estuaries included four metals 
(cadmium, copper, nickel and zinc) and total detectable DDT and total detectable chlordane.  
Copper and zinc consistently exceeded WQOs in stormwater samples; however, cadmium and 
nickel were detected less frequently.  In addition, even though total detectable DDT and 
chlordane exceeded objectives in the estuary sediments, they were not detected in any 
stormwater/urban runoff samples.  Mean ERM-Q values were above the 0.10 threshold in at least 
two stations within each estuary except San Gabriel River Estuary, which had ERM-Q values all 
below the threshold.  The sediments at all stations within San Gabriel River Estuary and Malibu 
Lagoon were identified as not toxic to the test organisms, while sediments in some stations 
within the other three estuaries were either identified as moderately toxic or highly toxic.  It 
appeared that San Gabriel River Estuary was the least impacted as it had the least amount of 
exceedances, low ERM-Q values and high survival rate of E. estuarius.  Dominguez Channel 
Estuary appeared to be the most impacted estuary due to the high number of exceedances, high 
ERM-Q values at all stations and toxic sediments. 
 
12.2.3 BMP Effectiveness Study 
 
In this study, the removal effectiveness of BMPs was found to vary for the constituents of 
concern.  The statistical results showed that higher removal was achieved at higher inflow 
concentrations except for bacteria and nutrients.  The removal efficiencies for the inflow and the 
outflow concentrations for metals, bacteria, and nutrients were negative or otherwise relatively 
low for catch basin inserts, a hydrodynamic separator, a wet vault and an enhanced manhole.  
The statistical analyses showed that the confidence intervals around the mean inflow and the 
mean outflow concentrations for all the constituents tested overlapped implying that the removal 
effectiveness for the constituents of concern were not statistically significant.  The removal 
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effectiveness for the infiltration trench and the bioswale are subject of further studies as more 
storm data needs to be collected and statistically analyzed. 
 
The complete BMP Effectiveness Study is presented in Appendix H. 
 
12.2.4 Peak Discharge Impact Study 
 

The Peak Discharge Impact Study was conducted to assess the potential connection between 
stream erosion and urbanization.  The Peak Discharge Impact Study resulted in the following 
findings:   

 
(1) Channel width increases as the discharge rate increases.   
(2) Ephemeral streams in southern California appear to be more sensitive to changes in the 

percent of impervious cover than streams in other areas: enlargement of streams occurs at 
a lower value of impervious surface area.   

(3) There is a natural level of channel degradation occurring in all stream channels 
investigated, even in the absence of development within then drainage area.   

      (4)  Streams appear to be sensitive to changes in flow rates associated with increased  
  impervious cover and they appear to have a low resistance to erosion, which results in 
  increased channel enlargement.   
 
The relationships established in this investigation can be used to evaluate potential effects of 
development on the stability of natural streams.  Three general strategies should be considered 
when attempting to manage increases in peak flow, including limiting impervious area, 
controlling runoff and allowing for channel movement.  This investigation presents an important 
step in understanding the relationship between channel response and changes in impervious 
cover.  The entire technical report is available at ftp://ftp.sccwrp.org/pub/download/pdfs/ 
450_peak_flow.pdf. 
 
12.2.5 New Development Impact Study in the Santa Clara River Watershed 
 
A water quality model has been selected to evaluate the possible changes that Standard Urban 
Stormwater Management Plan (SUSMP) implementation might have on stormwater quality.  The 
drainage area of a specific development will be selected for modeling and monitoring.  Regional 
data will used to calibrate the water quality calculations.  The model will be validated with site 
specific water quality monitoring data.  The monitoring approach will involve monitoring the 
selected development site during three storms by collecting and analyzing flow-weighted 
composite samples.  Work on the modeling plan is on going.  Water quality monitoring is 
scheduled to occur during the 2005-2006 wet weather season. 
 
12.3 Program Review – Attainment of the Primary Objectives of the 

Monitoring Program 
 
As stated in Section 1, the stormwater monitoring requirements under NPDES Permit No. 
CAS004001, which was granted to the Los Angeles County Flood Control District (LAFCD) in 
2001, are described in Monitoring and Reporting Program No. 6948 (MRP).  The primary 
objectives of the 2001 MRP include:  
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1) assessing compliance with the NPDES Permit granted to Los Angeles County;  
2) measuring and improving the effectiveness of the SQMPs;  
3) assessing the chemical, physical, and biological impacts from urban runoff on receiving 

waters;  
4) characterizing stormwater discharges;  
5) identifying sources of pollutants; and  
6) assessing the overall health and evaluating long-term trends in receiving water quality.   

 
Table 12-2 presents these objectives, the current monitoring program that addresses these 
objectives and a summary of the findings and conclusions for these programs that have been 
presented in this report.  Recommended modifications to the program to more effectively address 
the objectives with available resources are highlighted in the last column of the table, and form 
the basis for recommendations in Section 13. 
 
Table 12-3 presents a summary of the Monitoring and Reporting Program Requirements and 
notes any exceptions to the MRP requirements.  The last column provides an explanation for the 
exception and any anticipated activities that may be necessary to modify the program 
requirements.   
 
 
Table 12-2.  MRP Objectives, Corresponding 2001 Monitoring Programs and Summary of 

Current Findings and Conclusions. 
 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings/Conclusions that Address 
Objectives 

1) Assessing 
compliance with 
the NPDES 
Permit granted to 
Los Angeles 
County 

The Permit includes the 
monitoring program activities 
that are required by 
LACDPW. 

 

• Objective has been successfully addressed by the 
monitoring program. 

• Section 3 presented a summary of the MRP requirements 
for Core Monitoring (Mass Emissions, Water Column 
Toxicity Monitoring, Tributary Monitoring, Shoreline 
Monitoring & Trash Monitoring), Regional Monitoring 
(Estuary Sampling and Bioassessment) and Special 
Studies; and, the verification of compliance with these 
requirements for field and analytical methods.  Minor 
exceptions are noted and summarized in Table 12-3; 
however, primary permit requirements have been met.  
Table 12-4 provides the total number of events sampled 
from 2001 to the present and provides a comparison to the 
permit requirements in the Remarks column.  Permit 
requirements have been met.   
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Table 12-2.  MRP Objectives, Corresponding 2001 Monitoring Programs and Summary of 
Current Findings and Conclusions. 

 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings/Conclusions that Address 
Objectives 

2) Measuring and 
improving the 
effectiveness of 
the SQMPs 

The SQMP contains 
programs in the areas of 1) 
Public Information; 2) 
Industrial/Commercial 
Control; 3) Development 
Planning; 4) Development 
Construction; 5) Public 
Agency Activities; 6) Illicit 
Connection/ Illicit Discharge 
Elimination Program. 

Emphasis of the SQMP is 
pollution prevention through 
education, inspection, public 
outreach, planning, and 
implementation of BMPs. 

• Measurement of the effectiveness of the SQMP is currently 
performed on a watershed management area basis through 
the Core Monitoring program.  Overall long- term trends in 
water quality are discussed in Sections 4-9 for each 
watershed, and summarized in Section10.  The conclusions 
of the integrated data set related to long-term reductions of 
constituents indicate isolated cases of overall reductions on 
a watershed basis.  One significant trend is the decrease in 
TPH in the Ballona Creek, Santa Clara River, and Coyote 
Creek Watersheds.  Decreasing trends are also indicated 
for dissolved chromium and turbidity at the Malibu Creek 
MES. No significant trends are indicated for the constituents 
that consistently exceed WQO in these urbanized 
watersheds.  These constituents include bacteriological 
indicators and several metals including total copper, lead 
and zinc.  

• Section 11 provides a summary of the BMP effectiveness 
studies that assess goals of the MRP through BMP 
implementation.  This BMP study is part of the Special 
Studies program of the MRP that focus on this objective of 
measuring effectiveness of the SQMP. 

• In order to more efficiently meet this objective, it is 
recommended to modify the monitoring program to reduce 
the frequency of base of watershed (MES) monitoring since 
no significant short-term trends are indicated for the primary 
COCs, and use resources on more focused sampling up 
into the watershed.  Discussion of these and other 
recommendations presented in Section 13. 

3) Assessing the 
chemical, physi-
cal, and biological 
impacts from ur-
ban runoff on re-
ceiving waters 

The Core Monitoring program 
as required under the MRP 
includes water quality moni-
toring of the mass loading 
stations and tributaries for wet 
and dry weather.  It also in-
cludes water quality toxicity 
monitoring at the mass emis-
sion stations. Bioassess-
ments have also been con-
ducted as part of the moni-
toring program to study the 
impact on the ecology of the 
receiving waters.  Estuary 
sampling that includes toxicity 
analysis of sediments was 
conducted to assess the im-
pacts to the estuary environ-
ment from the watersheds. 
The results from this program 
provide the basis for assess-
ing the chemical, physical and 
biological impacts to the re-
ceiving waters. 

• The Monitoring Program has successfully addressed this 
objective through the Core Monitoring Program, Regional 
Monitoring and Special Studies. 

• Sections 4-10 present the wet and dry weather chemical 
analysis and compare the concentrations to WQO.  
Constituents of Concern based on frequency and 
magnitude of exceedance of the WQO are identified in 
these Sections for each of the WMA based on the sampling 
at the MES.  The identification of these COCs provides an 
assessment of the impacts to the receiving waters.  The 
biological impacts are assessed through the bioassessment 
and toxicity testing conducted of the receiving waters.  
Impacts to the estuary sediment and shoreline receiving 
waters are assessed by the Bight 03 program and shoreline 
sampling programs, respectively. 
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Table 12-2.  MRP Objectives, Corresponding 2001 Monitoring Programs and Summary of 
Current Findings and Conclusions. 

 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings/Conclusions that Address 
Objectives 

3) Assessing the 
chemical, 
physical, and 
biological impacts 
from urban runoff 
on receiving 
waters 
(continued) 

 • The results of these monitoring programs indicate continued 
impacts to the receiving creeks and rivers from urban runoff 
by bacteriological indicators and several metals 
(predominantly copper, lead and zinc).  The greatest 
loadings on a per acre basis of these constituents are from 
more urbanized watersheds.  Aluminum and cyanide were 
also found to exceed WQO in most of the watersheds.  The 
likely predominant sources of these metal constituents and 
cyanide are from non-point sources that include vehicle 
emissions and wear and tear of tires and brake pads.  The 
results of the bioassessment using preliminary IBI scores 
indicate poor to very poor ratings for the site in most of the 
watersheds with the exception of the reference sites.  The 
results of the estuary sampling indicated exceedances of 
sediment quality objectives at all five estuaries.  The 
constituents that often exceeded sediment quality objectives 
at most of the estuaries were cadmium, copper, nickel and 
zinc, and total detectable DDT and chlordane.    

• Section 10 provides a regional assessment of water quality 
using the results of the Core monitoring program to assess 
regional chemical, physical and biological impacts on 
receiving waters. 

• Dry weather sampling results presented in Sections 4-10 
provide for a direct evaluation of the impact of urban runoff, 
because the dry weather flow is predominantly urban runoff 
for most urbanized watersheds with lined channelized 
receiving waters.  The specific contribution of urban runoff 
to wet weather flows needs to be further studied to 
determine base flow characteristics.   

• In order to better address this program objective, it is 
recommended to continue the dry weather program at the 
MES. 
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Table 12-2.  MRP Objectives, Corresponding 2001 Monitoring Programs and Summary of 
Current Findings and Conclusions. 

 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings/Conclusions that Address 
Objectives 

4) Characterization 
of stormwater 
discharges 

The Core Monitoring program 
as required under the MRP 
includes characterization of 
the stormwater at the mass 
loading and tributary stations 
for wet and dry weather.  It 
also includes water quality 
toxicity monitoring at the 
mass emission stations.   

• Wet weather sampling at the MES has been conducted in 
accordance with the permit over the last five years (wet 
weather data at some MES has been collected for the past 
10 years).  The characteristics of stormwater have been 
successfully addressed by this monitoring program.   

• Sections 4-9 provide water quality results summary for each 
watershed.  

• Section 11 provides a regional assessment of water quality 
using the results of the core monitoring program.  

• Specific sampling of storm drains during wet weather events 
to assess the characterization of stormwater discharges to 
receiving waters has been conducted as part of the tributary 
sampling where the sampling location has been located at 
the storm drain outfalls. 

• Further sampling of storm drains is needed to better assess 
stormwater contributions to loadings and exceedances of 
WQO. 

5) Identifying 
sources of 
pollutants 

The tributary monitoring 
program provides initial data 
to better define potential 
sources of higher constituent 
loading within the watersheds 
sampled.  Tributary sampling 
has been conducted on Los 
Angeles River and Ballona 
Creek (Previous studies have 
only hypothesized about the 
potential sources of pollutants 
in the tributaries). 

• This objective has begun to be addressed through the 
tributary sampling program conducted in the Los Angeles 
River and Ballona Creek.  The tributary results have been 
used to better define the sub-watersheds that are 
contributing the greatest loads and contributions to 
exceedances of the WQO.  These studies form the basis for 
more specific source identification studies that include 
sampling of storm drains within the sub-watershed that have 
been shown to contribute the greatest constituent loadings.  
As presented in this Section, the tributary sampling at 
Ballona Creek identified the sections of the Creek and 
specific sub-watersheds that contribute the largest loads.   

• Continued tributary sampling should be conducted on 
designated watersheds to first identify the sub-watersheds 
that are contributing the greatest loadings and contributions 
to exceedances of the WQO.  The tributary sampling should 
be coordinated with any required TMDL studies and 
compliance monitoring to best use available resources.  A 
trade-off of reduction of the frequency of sampling at the 
MES, should be made with increased tributary monitoring. 
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Table 12-2.  MRP Objectives, Corresponding 2001 Monitoring Programs and Summary of 
Current Findings and Conclusions. 

 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings/Conclusions that Address 
Objectives 

6) Assessing the 
overall health and 
evaluating long-
term trends in 
receiving water 
quality 

The Core Monitoring program 
consisting of water quality 
monitoring at the mass 
emission stations at each of 
the seven watersheds and 
tributary monitoring provide 
for an assessment of overall 
health and long-term trends in 
the receiving water quality. 

Additional intra-regional and 
special studies including the 
bioassessment program and 
the estuary sampling also 
provide the basis for an 
overall assessment. 

• The Monitoring Program has been successful in assessing 
the overall health of the receiving waters through the 
sampling and analysis of wet and dry samples at the MES, 
toxicity testing at the MES, estuary monitoring and 
bioassessment.  The last 10 years of wet weather data has 
been compiled in this report and trend analysis performed to 
assess long-term term trends.  Statistical trends are 
identified in Section 10 for the combined data sets.   

• Sections 4-9 provide assessment for each watershed on the 
long-term trends (1995-2005) related to quality of receiving 
waters. 

• Section 10 provides an assessment of intra-regional 
monitoring and presents conclusions regarding overall 
health and long-term trends as applicable to the data and 
time-frame of the sampling program. 

• Wet weather sampling at the MES does not indicate 
statistically significant short term trends at the MES.  Until 
significant management actions and subsequent reductions 
in the loadings of the COC are implemented, the frequency 
of the wet weather MES sampling should be reduced.  
These reductions provide a tradeoff of resources to allow for 
continued dry weather monitoring at the MES (only 3-4 
years of dry weather monitoring has been conducted), and 
continued monitoring up in the watershed on a sub-
watershed basis.  
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Table 12-3.  Summary of Monitoring and Reporting Program Requirements and Noted 

Exceptions/Modifications. 
Monitoring and Reporting Program 
Requirements 

Exceptions/Modifications Explanation/Anticipated 
Activity 

Mass Emission Monitoring MRP 
Requirements A.1-A.6 were fulfilled with 
exception of:  
A.2. 

• All storm events of at least 
0.25 inches of rainfall shall be 
analyzed for TSS 

 
A.5.  

• Samples shall be analyzed for 
constituents listed in 
Attachment U-1  

 

 
 
 
 
•  A  small percentage of events were 
not analyzed for TSS due to problems 
with samplers.  However, this did not 
result in inability to perform 
comparisons of TSS with COCs. 
 
•  Sample analysis did not include 
Benzo(g,h,i)perylene and 3,4 
Benzofluoranthene  
 
•  MTBE only analyzed in 2004-2005 
from one dry weather event 

 
 
 
 
• This did not result in the inability 
to perform comparisons of TSS 
with COCs. 
 
 
 
•  Bacteriological indicators were 
analyzed for all events.  Benzo(b 
and k) fluoranthene, a 
carcinogenic PAH, was analyzed 
in samples in 2000-2001 and 
2001-2002, and was not detected.  
Benzo(k) fluoranthene was 
included in the analyte list in 
2002-2003 and 2003-2004, and 
also not detected. 

Toxicity Water Column Monitoring MRP 
Requirements B.1-B.3 were fulfilled with 
exception of:  
B.1.   

• Analyze samples from 7 mass 
emission stations 

• Monitor first storm event and 
one additional storm 

• Monitor two dry weather events 
each year 

• Use one freshwater and one 
marine species for testing 

B.2. 
• Begin Phase I TIE on all toxic 

samples  

 
 
 
 
 
 
•  Program became effective in 
December 2001.  Therefore, first 
storm event not captured in 2000-
2001 and 2001-2002 season. 
 
 
 
•  There was insufficient flow to 
collect water required to conduct TIEs 
for first monitoring period of 2001-
2002.   

 
 
 
 
 
 
 
 
 
 
 
 
 
•  TIEs have been conducted on 
all samples starting in 2002-2003 
season  

Tributary Monitoring MRP Requirements 
C.1-C.4 were fulfilled with exception of:  
C.4. 

• Analyze for constituents listed 
in Attachment U-1 

 
 
 
•  Sample analysis did not include 
E.coli, benzo(g,h,i)perylene and 3,4 
Benzofluoranthene  
 

 
 
 
•  Bacteriological indicators were 
analyzed for all events.  Benzo(b 
and k) fluoranthene, a 
carcinogenic PAH, was analyzed 
in samples in 2000-2001 and 
2001-2002, and was not detected.  
Benzo(k) fluoranthene was 
included in the analyte list in 
2002-2003 and 2003-2004, and 
also not detected. 

Shoreline Monitoring MRP 
Requirements D.1 were fulfilled with 
exception of:  

• None 

 
None Reported 
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Monitoring and Reporting Program 
Requirements 

Exceptions/Modifications Explanation/Anticipated 
Activity 

Trash Monitoring MRP Requirements 
E.1 were fulfilled with exception of:  

• None 

 
None Reported 

 
 

Analytical MRP Requirements were 
fulfilled with exception of:  

• See above for Core and 
Tributary Monitoring 

 
•  See above for Core and Tributary 
Monitoring 
 

 
 

 
 
Table 12-4 summarizes the MRP frequency requirements and the actual sampling frequencies 
that occurred from 2000-2005 at the mass emission and tributary stations.   
 
 

Table 12-4.  Summary of Monitoring and Reporting Program Frequency Requirements 
and Actual Sampling Frequencies from 2000-2005. 

 

 
 
 
 
 
 

W D TOX TSS W D TOX TSS W D TOX TSS W D TOX TSS W D TOX TSS W D TOX TSS

Ballona Creek (S01) 3 2 4 10 6 4 2 4 3 2 4 4 2 2 3
Malibu Creek (S02) 3 2 4 10 6 4 2 4 3 2 4 4 2 2 3
Los Angeles River (S10) 3 2 4 11 6 1 4 2 4 3 2 4 4 2 2 3
Coyote Creek (S13) 3 2 4 10 6 1 4 2 4 3 2 4 4 2 2 3
San Gabriel River (S14) 3 2 4 9 6 1 4 2 4 3 2 4 4 2 2 3
Dominguez Channel (S28) 3 2 4 7 1 4 2 4 3 2 4 4 2 2 3
Santa Clara River (S29) 3 2 4 4 2 4 3 2 4 4 2 2

Aliso Creek (TS01) 4 1 5 1 4 2
Bull Creek (TS02) 4 1 5 1 4 2
Burbank Western (TS03) 4 1 5 1 4 2
Verdugo Wash (TS04) 4 1 5 1 4 2
Arroyo Seco Channel (TS05) 4 1 5 1 4 2
Rio Hondo Channel (TS06) 4 1 5 1 4 2
Centinela (TS07) 4 1 5 2
Sepulveda (TS08) 4 1 5 2
Benedict (TS09) 4 1 5 2
Adams (TS10) 4 1 5 2
Fairfax (TS11) 4 1 5 2
Cochran(TS12) 4 1 5 2
MRP required frequencies began in 2002
W = Wet Weather Samples 
D = Dry Weather Samples
TOX = Toxicity (Bioassay) Study [number of storms sampled]
TSS = Total Suspended Solids Study [number of storms sampled], TSS required for all storms >0.25 in. of rainfall

2002-2003 2003-2004 2004-20052000-2001 2001-2002

Mass Emission Station 

Tributary Site 

MRP Required 
FrequencySampling Site 
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12.3.1 Comparison of Past and Current Constituents of Concern 
 
The primary constituents of concern identified in the Integrated Receiving Water Impacts Report 
for the period from 1994 to 2000 included:  
 

• Cyanide 
• Indicator Bacteria 
• Total Dissolved Solids 
• Turbidity 
• Total Suspended Solids 
• Nutrients 
• Total Aluminum 
• Dissolved Cadmium 
• Dissolved Copper 

• Dissolved Lead 
• Total Mercury 
• Total Nickel 
• Total Zinc 
• Bis(2-ethyhexyl)phthalate 
• Polycyclic Aromatic Hydrocarbons (PAHs) 
• Diazinon 
• Chlorpyrifos 

 
 
 
Based on the review and comparison of the wet and dry weather results at the MES for the 2000-
2005 data set to the WQO, the following COC that are listed above were not identified as COCs 
in this Report: 
 

• Dissolved Cadmium – Not detected above the WQO 
• Total Mercury – The laboratory reporting limit is above the WQO.  All the results 

indicated that mercury was not detected; however, an exceedance is shown since one half 
the PQL is above the WQO.  It is recommended in Section 13 to use a analytical method 
that obtains the lowest practical quantitation limit. 

• Total Nickel – Nickel was not detected above the WQO. 
• Bis(2-ethyhexyl)phthalate – This compound was detected at a low frequency in wet and 

dry samples.  This compound is associated with common laboratory and sample handling 
contamination.  It is often associated with plastics used in laboratories and gloves used by 
technicians. 

• Polycyclic Aromatic Hydrocarbons (PAHs)- A very low frequency of detections of 
several PAH were reported in stormwater samples, however, they were all below the 
WQO. 

• Chlorpyrifos – No detections of this pesticide were reported in the wet and dry samples. 
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13.0 RECOMMENDATIONS 
 
The Monitoring and Reporting Program (MRP) under the current NPDES Permit consists of 
three monitoring elements with defined objectives and specific sampling and analysis 
requirements.  The three monitoring elements that are being conducted as part of the 2001-2005 
monitoring program consist of Core Monitoring, Regional Monitoring, and Special Studies.  The 
1996 Permit included mass emission stations, targeted land use, and critical industry monitoring. 
The primary objectives of the overall MRP as stated in the 2001 NPDES Permit were 
summarized in the previous section with a summary of the current findings and conclusions that 
address these objectives.  Recommendations to better address these program objectives were 
highlighted in Table 12-1.  These highlighted recommendations are presented in Table 13-1 with 
the corresponding MRP objectives.  This section presents further discussion of these 
recommendations and additional ones that address specific components of the three monitoring 
elements.  The following recommendations include monitoring, research, and studies that should 
be considered or undertaken to better address the MRP objectives, advance the understanding of 
stormwater quality science and support TMDL programs.  Because of their scope, such studies 
should be undertaken by various entities, such as the Regional Water Quality Board, NPDES 
permittees, or by collaborative efforts between private and public organizations.  The 
recommendations presented consider the effective use of available resources by balancing costs 
through scientifically based recommended tradeoff options. 
 
 

Table 13-1.  MRP Objectives and Conclusions. 
 

MRP Objective 

Corresponding Monitoring 
Program/Activities that Addresses 
Objective in the 2001 Permit  

Summary of Recommendations Based on Current 
Findings/Conclusions  

1) Assessing 
compliance with 
the NPDES Permit 
granted to Los 
Angeles County 

The Permit includes the monitoring 
program activities that are required by 
LACDPW. 

 

• Continue programs with modifications as recommended 
under the following objectives.  

 

2) Measuring and 
improving the 
effectiveness of 
the SQMPs 

The SQMP contains programs in the 
areas of 1) Public Information; 2) 
Industrial/Commercial Control; 
3)Development Planning; 
4)Development Construction; 5)Public 
Agency Activities; 6) Illicit Connection/ 
Illicit Discharge Elimination Program. 

Emphasis of the SQMP is pollution 
prevention through education, 
inspection, public outreach, planning, 
and implementation of BMPs. 

• In order to more efficiently meet this objective, it is 
recommended to  re-design the monitoring program to 
reduce the frequency of base of watershed (MES) 
monitoring since no significant short-term trends are 
indicated for the primary COCs, and use resources on 
more focused sampling up into the watershed.   
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Table 13-1.  MRP Objectives and Conclusions (continued). 
.   

MRP Objective 

Corresponding Monitoring 
Program/Activities that Addresses 
Objective in the 2001 Permit  

Summary of Recommendations Based on Current 
Findings/Conclusions  

3) Assessing the 
chemical, physi-
cal, and biological 
impacts from 
urban runoff on 
receiving waters 

The Core Monitoring program as 
required under the MRP includes water 
quality monitoring of the mass loading 
stations and tributaries for wet and dry 
weather.  It also includes water quality 
toxicity monitoring at the mass 
emissions stations. Bioassessments 
have also been conducted as part of 
the monitoring program to study the 
impact on the ecology of the receiving 
waters.  Estuary sampling that includes 
toxicity analysis of sediments was 
conducted to assess the impacts to the 
estuary environment from the 
watersheds. The results from this 
program provide the basis for assessing 
the chemical, physical and biological 
impacts to the receiving waters. 

• In order to better address this program objective, it is 
recommended to continue the dry weather program at the 
MES. 

4) Characterization 
of stormwater 
discharges 

The Core Monitoring program as 
required under the MRP includes 
characterization of the stormwater at 
the mass loading and tributary stations 
for wet and dry weather.  It also 
includes water quality toxicity 
monitoring at the mass emission 
stations.   

• Further sampling of storm drains is needed to better 
assess stormwater contributions to loadings and 
exceedances of WQO. 

5) Identifying 
sources of 
pollutants 

The tributary monitoring program 
provides initial data to better define 
potential sources of higher constituent 
loading within the watersheds sampled.  
Tributary sampling has been conducted 
on Los Angeles River and Ballona 
Creek (Previous studies have only 
hypothesized about the potential 
sources of pollutants in the tributaries). 

• Continued tributary sampling should be conducted on 
designated watersheds to first identify the sub-watersheds 
that are contributing the greatest loadings and 
contributions to exceedances of the WQO.  The tributary 
sampling should be coordinated with any required TMDL 
studies and compliance monitoring to best use available 
resources.  A trade-off of reduction of the frequency of 
sampling at the MES, should be made with increased 
tributary monitoring.  

6) Assessing the 
overall health and 
evaluating long-
term trends in 
receiving water 
quality 

The Core Monitoring program con-
sisting of water quality monitoring at the 
mass emission stations at each of the 
six watersheds and tributary monitoring 
provide for an assessment of overall 
health and long-term trends in the 
receiving water quality. 

Additional intra-regional and special 
studies including the bioassessment 
program and the estuary sampling also 
provide the basis for an overall 
assessment. 

• Wet weather sampling at the MES does not indicate 
statistically significant short term trends at the MES.  Until 
significant management actions and subsequent 
reductions in the loadings of the COC are implemented, 
the frequency of the wet weather MES sampling should be 
reduced.  These reductions provide a tradeoff of resources 
to allow for continued dry weather monitoring at the MES 
(only 3-4 years of dry weather monitoring has been con-
ducted), and expansion of monitoring up in the watershed 
on a sub-watershed basis.  This approach will allow for 
more effective use of resources and determination of 
trends in specific sub-watersheds and drainage areas that 
have been identified as contributing the greatest loads and 
that have been identified for implementation of 
management actions and BMP to reduce the loadings.  
This focused sampling and trend analysis will allow for as-
sessment of the effectiveness of the SQMP within these 
identified higher contributing sub-watersheds. 

 
 
The overall goal of the MRP is to provide results that are to be used to refine the SQMP for the 
reduction of pollutant loadings and the protection and enhancement of the beneficial uses of the 
receiving waters in Los Angeles County.  As presented in Section 12, the results of the 
monitoring program that have been conducted in the Ballona WMA provide a model for the 
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other watershed programs in further meeting this overall goal of the MRP.  The Ballona “Model” 
consists of an already extensive data base of wet weather monitoring at the MES that provides a 
basis for assessment of overall water quality in the watershed, and determination of trends in the 
concentrations and loadings from the drainage area monitored by the MES.  A similar data set 
also exists for the Los Angeles River for which tributary monitoring has also been conducted. 
For both WMA in which tributary monitoring has been conducted, results have identified 
drainage areas that contribute a greater magnitude of the exceedances of WQO and overall 
loadings.  Based on the analysis of trends (presented in this section), the wet weather sampling 
frequency at the MES can be reduced and still meet the objectives of assessment of water quality 
with regard to meeting the WQO. 
 
The three years of dry weather data at the MES has provided additional water quality data for 
overall trend analysis and comparison to WQO for the entire watershed.  Continued dry weather 
sampling at the MES is recommended to provide sufficient data to evaluate trends specifically 
for dry weather and to better quantify total loads from urban runoff during low flow periods.  
Dry and wet weather toxicity testing at the MES provides further data to assess the impacts to the 
receiving waters and comparisons to the chemical data for the MES.  Bioassessment stations 
should also be co-located at the MES and tributary chemistry sampling locations to allow for 
better collaboration of data on assessing impacts to receiving waters. 
 
As discussed in Section 7 and 12, the Ballona model includes tributary monitoring that has 
provided water quality and loading information on a sub-watershed level.  These results have 
allowed for identification of sub-watersheds that are contributing the larger percentages of 
pollutant loadings.  These data are key to identifying where the primary sources are located and 
determination of priority sub-watersheds and/or drainage areas that should be the focus of 
management actions and BMPs to reduce loading to the receiving waters.  Upstream tributary 
monitoring should be coordinated with any required TMDL compliance monitoring to use 
available resources effectively.   
  
From this model, recommendations can be developed to enhance the overall MRP to best meet 
the overall and program specific objectives listed above.  These program level recommendations 
include: 
 

• In order to better meet the objectives of the Core Monitoring Program with regard to 
source identification and measurement of the effectiveness of the implementation of 
SQMP, greater monitoring should be conducted up into the watershed through 
continuation of the tributary monitoring program.  These programs should be coordinated 
with any required TMDL compliance monitoring to use available resources effectively. 

 
• The frequency of the sampling at the MES can be reduced and still meet the objectives of 

the monitoring program allowing for more efficient use of resources.  Overall trends can 
be determined through reduced frequency at the MES based on long-term trend analysis.  
These long-term trend analyses are discussed in more detail under the Core Monitoring 
recommendations. The reduction in MES monitoring can thereby be used as a tradeoff for 
expansion of the monitoring further up the watershed and better address the objectives of 
the monitoring program as identified in the recommendations above.  
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These and other recommendations under the three monitoring elements are discussed below with 
further analysis of the basis of the recommendation.  Finally, an estimated budget summary is 
presented based on the recommendations for each of the monitoring programs in the permit.   
 
 
13.1 Core Monitoring Element Recommendations 
 
The current core monitoring element includes Mass Emission Monitoring, Water Column 
Toxicity Monitoring, Tributary Monitoring, Shoreline Monitoring and Trash Monitoring.  Based 
on the results and the subsequent conclusions from the Core Monitoring Program over the last 10 
years, improvements/modifications to this program are presented below for each element of the 
program in order to better address the objectives of the MRP.   
 
Continuation and Expansion of Tributary Sampling Program  
 
The Core Monitoring Element has been successful in addressing the objectives regarding 
stormwater characterization, long-term trends and compliance with the permit on a watershed 
area basis.  The results indicate that continued impacts to receiving waters by urban runoff are 
resulting in exceedances of the water quality objectives for bacteria indicators, numerous metals 
and several other water chemistry constituents in all the watersheds.  For these constituents that 
exceed the WQO, there is generally no statistically significant trend in concentrations based on 
the combined wet and dry weather data.  The data collected to date is primarily focused at the 
Mass Emission Site that provides an overall characterization of the portion of the watershed that 
is monitored, but does not provide data on the pollutant sources and long-term trends and water 
quality improvements of the SQMP on a sub-watershed level where specific source control and 
structural BMPs may have been implemented.  These objectives are being addressed to a greater 
extent through the Tributary Monitoring Program, which has been conducted on the Los Angeles 
River WMA in 2002 to 2004, and in the Ballona Creek in 2004-2005. The Tributary Monitoring 
Program is partially successful at addressing the identification of sources and the possible 
measurement of specific improvements in water quality from the implementation of BMPs.   
 
In order to better address all the objectives of the Core Monitoring Element, the core element 
could expand the tributary monitoring program, where a trade-off of other components can allow 
re-allocation of available resources.  The benefit of this approach has been demonstrated through 
the results of the “model” monitoring program discuss above for Ballona Creek and further 
discussed in Sections 7 and 12.  The results of the MES and tributary studies conducted in the 
Ballona Creek Watershed provide the basis for prioritization of management actions and BMP 
implementation in order to effectively use available resources to result in the greatest amount of 
load reductions to the receiving waters.   
 
The actual scope and time-line for the recommended modification to the Core Monitoring 
Element to include a greater number of sampling points up into the watersheds under the 
tributary program must depend on available resources and tradeoff with other components of the 
Monitoring Element.  An estimated annual budget and suggested schedule of implementation is 
presented in Sub-Section 13.4.   
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Reduction in the Frequency of Wet Weather Monitoring at the MES 
 
Wet weather data has been collected at the MES for all the watersheds since 1995 with the 
exception of Santa Clara River, which began in 2002.  Therefore, for nearly all the monitored 
watersheds, 10 years of wet weather data has been collected.  Primary COCs have been 
identified and impacts to the receiving waters assessed. For the identified COCs that consistently 
exceed WQO, there was no statistically significant trend in the concentrations of bacteriological 
indicators and total copper, lead and zinc.  In the absence of significant reduction of these 
constituents throughout the watershed, water quality conditions in the short-term will not vary 
significantly. It is important that the monitoring program detect long-term trends as reductions in 
loadings are achieved.  As discussed below, modification of the wet weather program at the MES 
can still achieve this goal.   Furthermore, as discussed previously, the objectives of the MRP can 
be better addressed through the expansion of the tributary monitoring program. 
 
A major consideration of any redesign of a monitoring program is an evaluation of the impacts 
that the changes may have on the analysis and interpretation of the results.  The recommendation 
to change the quantity or frequency of sampling therefore necessitates a thorough look at the 
impacts on following established trends in the data and detecting the development of changes or 
trends in the data.  To determine the impacts of reducing the quantity and/or frequency of 
sampling the MES, an analysis was performed to simulate future data and determine the 
timeframe sampling would need to be performed to ascertain with 95 percent confidence that 
concentrations were below the pertinent water quality objective.   
 
The analysis uses log10 transformed data to determine the equation of the regression line drawn 
through the existing data.  Log transformation is commonly used to normalize data when 
concentrations are of different orders of magnitude.  The regression equation is used to compute 
the predicted mean value in future years and the standard deviation from the regression analysis, 
data are generated for each future year with a mean equal to the predicted mean and are 
randomly distributed within the bounds of the standard deviation.  Using these simulated data 
with the existing data, the regression is rerun and the point in time when the upper 95% 
confidence bound of the regression crosses below the water quality objective is determined.  
Because this is just one random simulation that may be anomalous, this process is repeated with 
100 sets of randomly simulated data based on the original equation.  The entire set of 100 
regressions is then evaluated to determine when the upper confidence bound is below the water 
quality objective 95 out of 100 times.  This is the number of years of sampling that must occur to 
be confident that the concentration meets the objective.  This whole process is performed for 
sampling a) three storm events every year into the future, b) three sampling events in alternate 
years, c) two storm events every year, and d) two storm events in alternate years.   
 
The results of this statistical analysis are presented on Figures 13-1, 13-2, and 13-3 for the Los 
Angeles River, San Gabriel River and Malibu Creek watersheds, respectively.  Presented on 
these figures is a comparison of the time-lines that would be anticipated to reach the WQO for 
primary COC for different sampling frequencies.  For the last three years, wet weather 
monitoring at the MES was conducted for 3-4 storm events.  Figures 13-1 to 13-3 present the 
time-line when the regression line (blue line) and the 95% confidence level line (green line) 
intersect the WQO concentration for 3 events per year, 3 events per year using alternate years, 2 
events per year, and 2 events per year for alternate years.  The vertical lines represent when the 
WQO is met.  The regression line and 95% confidence line were generated assuming no 
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significant reduction in concentrations.  These conservative assumptions were used to verify 
that recommended reductions in sampling frequency will not significantly impact the time-
line of required monitoring until the concentrations are below the WQO.  This is a 
conservative assumption because if the trend was significant the time-frame to reach the 
WQO would be shorter and so would the differences between the current and proposed 
program to identify this point. 
 
As shown on Figure 13-1 for the Los Angeles River, the timeframe to reach when the 
concentration of total copper is at the WQO (intersection of the blue regression line with the red 
WQO line) is estimated at approximately 35 years.  If the frequency of the MES sampling is 
modified to 3 events every other year (alternate years), the timeframe to reach the WQO with the 
assumed rates of reductions as discussed will still be approximately 35 years.  At the frequency 
of 2 events per year, the timeframe is approximately 38-40 years.  Therefore a lower frequency 
than is currently implanted for the MES monitoring will still be effective in assessing water 
quality of receiving waters from the entire monitored watershed and detecting the 
reduction of the COC down to the WQO within a similar timeframe due to the anticipated 
long period of time (30-40 years for the given example) to reach this goal. 
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Figure 13-1.  Regression analysis for total copper at Los Angeles River with simulated data. 
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Figure 13-2.  Regression analysis for total coliforms at San Gabriel River with  

simulated data. 
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Figure 13-3.  Regression analysis for total coliforms at Malibu Creek with  
simulated data. 
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Similar conclusions can be derived from Figures 13-2 and 13-3 that present the timeframes to 
reach the WQO for total coliform at the MES for San Gabriel River and Malibu Creek, 
respectively.  Although the overall timeframes are less than for the example presented in Figure 
13-1 (approximately 20-23 years for San Gabriel River and 3-6 years for Malibu Creek), the 
differences in timeframes to reach the WQO between the 3 and 2 events per year and 3 events 
and 3 events on alternate years is not significant.  Reductions in frequency from 3 to 2 events per 
year; or, from 3 events annual to alternative years, are recommended for the wet weather 
sampling at the MES.  
 
Similar analyses have been conducted using stormwater data from San Diego County to evaluate 
the recommended redesign of the stormwater monitoring program for this region.  These results 
are provided in Appendix I.  These analyses include evaluation of additional potential long-term 
trends such as an increasing trend and no significant long-term trend.  The conclusions of these 
additional scenarios were that the difference in the timeframe to determine and assess these 
trends was not significant between the current annual monitoring and the recommended reduced 
frequency for wet weather monitoring at the MES.  These analyses provide further support to this 
recommendation. 
 
Frequencies for dry weather sampling at the MES should be considered in the future following 
collection of sufficient data to assess specific contributions from urban runoff during dry weather 
and specific trends in the dry weather results.  
 
Modification of the Analytical Program for Mass Emission Monitoring 
 
It had been recommended in the 2000 Integrated Receiving Water Impact Report to remove from 
the analytical suite for the associated mass emission monitoring station those constituents that 
have been detected in less than 25% of ten consecutive sampling events; identified COCs would 
continue to be monitored.  This recommendation remains applicable, particularly for those 
constituents groups that have not been frequently detected in the last five years of monitoring, 
and have no detections above the applicable WQO.  A review of the analytical results for the past 
five years indicates that no to very low frequency of detections were reported under the 
following constituent groups: 
 

• Semi-volatile organic compounds (SVOCs) 
• Pesticides as listed for EPA Method 625 
• Polychlorinated Biphenyls (PCBs) 
•  Herbicides (glyphosate, 2,4-D, 2,4,5-TP-Silvex) 

 
With the already extensive data set (more than 30 sampling events) demonstrating that 
these constituents are not present at detectable concentrations or at very low frequencies in 
stormwater, it is therefore recommended that the constituent within these groups be 
removed from the analytical suite for the mass emission stations.  The exceptions are PCBs 
and the pesticide DDT, which are currently analyzed using methods that result in a 
practical quantitation limit (PQL) greater than the WQO. For these constituents, the 
recommendation is to reduce the PQL where possible as discussed under the next 
recommendation.  
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SVOCs are not highly mobile in surface water and tend to remain adsorbed to sediments.  If 
appropriate, these constituents should be included in the analysis of sediments.  A number of 
SVOCs that include PAHs were detected in MES stormwater samples.  All these detections were 
reported at a frequency of less than 2% out of over 100 samples collected at the MES, with the 
exception of Bis (2-ethyhexl) phthalate (6.4%) and Diethyl phthalate (6%).  These compounds 
are likely associated with laboratory and sample handling as a constituent from plastic gloves 
and other plastic ware.  None of the PAHs were detected at concentrations above the WQO. 
PCBs were not detected in any of the stormwater samples at the MES or tributary locations. 
 
Although it is recommended to remove the legacy herbicides listed under EPA Method 625 
based on no detections, the legacy herbicides may be included on the analyte list for tributary 
sampling and special studies based on a review of existing data and information/evidence of 
potential sources of these constituents within the sub-watershed being monitored.   
 
Modification of Analytical Methods for Core Monitoring Program 
 
As discussed in Sections 4 through 9, mercury and thallium were identified in the analytical 
summary tables of the mean annual concentrations for each watershed as constituents that 
exceeded the WQO.  These metals were reported as non-detected, but the exceedance was based 
on half the Practical Quantitation Limit (PQL) being greater than the WQO.  The WQO for 
mercury is 0.16 µg/L compared to the PQL of 1.0 µg/L reported by the analytical laboratory 
using EPA Method 200.8.  The PQL for thallium is 5 µg/L compared to the WQO of 2 µg/L.  In 
order to meet the data quality objective of attaining the lowest practical analytical reporting limit 
(PQL) to confirm that the constituent is not present at a concentration that exceeds the WQO, 
modification to the analytical methods is recommended where possible.  Similarly, it is 
recommended that lowest practical PQL be achieved for total PCBs and DDT, which also were 
reported as non-detects, but the PQL exceeds the WQO.  Table 13-2 presents the lowest practical 
reporting limits (RL) and method detection limits (MDL) that can be achieved according to a 
commercial laboratory that specializes in stormwater analysis.       
 
Table 13-2. Summary of Lowest Practical Method Detection Limits and Reporting Limits 

for Mercury, Thallium, PCBs and DDTs.  
 
Constituent Method Units RL MDL WQO 
Mercury EPA 1631 µg/L .0001 0.00005 0.16 
Thallium EPA 200.8 µg/L 0.5 0.1 2.0 
PCB EPA 625 µg/L 0.005 0.001 0.03 
DDT EPA 625 µg/L 0.005 0.001 0.001 
 
 
Modification of Sampling Program for TSS 
 
TSS sampling and analysis is part of the Core Monitoring Element.  The purpose of the TSS 
sampling was to investigate possible correlations between TSS and COCs that include metals.  
 
As discussed in Section 10, trends were statistically indicated for the Santa Clara River 
Watershed for total chromium, iron, lead and arsenic.  A trend is also indicated for this 
watershed for dissolved copper and boron.  The greatest number of correlations was identified 
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for the Santa Clara River Watershed, with few trends identified for other watersheds.  The Santa 
Clara River Watershed is the least urbanized of the watersheds in the County.  These results may 
indicate that correlations between TSS and metal concentrations are evident in the Santa Clara 
River Watershed possibly due to less diverse sources of metals within the watershed and a better 
correlation between sediment load and total metal concentrations in stormwater.  However, 
correlations between TSS and metals in the other more urbanized watersheds were not 
statistically identified. 
 
The value of continued TSS correlation monitoring throughout all the watersheds is suspect 
based on the results reported to date.  The application of TSS results to establish correlations 
with other constituents does not appear to be the best use of available resources given the results. 
The methods used for TSS sampling and analysis may not be appropriate to fully capture the 
contribution of sediment loads to the measured water quality at the MES and to the receiving 
estuaries.  TSS is collected within the water column with the water quality samples and is 
analyzed using current methods that do not capture the full sediment load or characterize the 
grain size and characteristics of the sediment load.  For urbanized watersheds, sediment and 
inorganic and organic particles from streets and parking areas can vary greatly in size and 
dimension.   
 
It is therefore recommended that the current TSS correlation study should be discontinued 
and the current state of the art for measuring sediment loads should be investigated by the 
Stormwater Monitoring Coalition, who should make recommendations on the sampling 
and analytical methods.  Current research and published data on the success of different 
techniques should be assessed in developing these recommendations.  For example, one method 
for analysis that has been standardized for better characterization of sediment loads is ASTM 
D3977-97 – Determining Sediment Concentrations in Water Samples.  This test method allows 
for determination of sediment concentrations for various sediment types, which the current 
methods do not.   
 
 
13.2 Regional Monitoring Element 
 
Based on the results and conclusions presented in this Report the following recommendations are 
made for the Regional Monitoring Element: 
 
Bioassessment Recommendations 
 

• Continue the Bioassessment Monitoring Program at 20 sites throughout the county to 
assess biological conditions and monitor long term trends of urban runoff impacts 

• Replace sites that are typically dry in the fall with sites more likely to have water flow 
• Focus the bioassessment surveys to determine which tributaries may be of greater 

concern 
• Change the sampling protocol to the CSBP 2003 version, allowing for a more cost 

effective sampling regime that will yield comparable results 
• Co-locate bioassessment stations with MES and tributary samples, where feasible, to 

allow for more effective assessment of the data to meet the MRP objectives of assessing 
chemical, physical and biological impacts from urban runoff on receiving waters. 
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Bight Sampling 
 

• Continue to support the Bight program where there is a research component strongly 
associated with the impacts due to stormwater.   

 
 
13.3 Special Studies Program 
 
Based on the results of the Monitoring Program as reported in this Report, it is recommended 
that Special Studies should be considered for identifying sources of pollutants in urban runoff 
and receiving waters.    
 
 
13.4 Estimated Budget Summary 
 
The current Monitoring Program Costs for each of the major program elements are summarized 
in Table 13-3. 
 

Table 13-3.  Total Monitoring Program Costs. 

Monitoring Program Total 
Core Monitoring* 1,664,000 

Shoreline Monitoring City of Los Angeles1 

Trash Monitoring 846,000 

Bight '03 Estuaries Monitoring 608,000 

Bioassessment 235,000 

New Development Impacts Study in the Santa Clara 
Watershed 150,000 

Peak Discharge Impact Study 292,000 

BMP Effectiveness Study 666,000 

Total Cost 4,461,000 
 
  *   Core monitoring includes mass emissions, water column toxicity and tributary monitoring. 

 1  Refer to report prepared by the City of Los Angeles for expense or cost estimate.  
   
The total amount of effort to date for the Monitoring Program under the 2001 Permit is 
approximately $4.5 million. 
 
Based on the recommendations presented in this Section, the following are estimated cost 
modifications to the annual Monitoring Program budget: 
 

• Reduction of the Wet Weather Monitoring at the MES for each of the WMA from 3-4 
events to 2 events per year. 

 
• Modification of the Core Monitoring Program analytical list through the elimination of 

SVOCs, pesticides (except DDT) and herbicides. 
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• Continuation and Expansion of the Tributary Program. 
 

• Modification of analytical methods to achieve lower PQL for mercury, thallium, PCBs 
and DDT and sediment concentrations for MES and tributary sampling. 

 
 
Table 13-4 provides an estimated projected annual budget for the Monitoring Program for the 
next five year permit cycle based on the recommendations presented in this section.  The 
implementation of any future special studies will be scheduled based on the maximum annual 
budget of $400,000, and defined priorities.  
 

Table 13-4.  Estimated Projected Annual Budget for the Next Five-Year Permit Cycle 
 

Annual Estimated Projected Costs  
Monitoring Program Elements 2006-2007 2007-2008 2008-2009 2009-2010 2010-2011 

Mass Emission Program $70,000 $70,000 $70,000 $70,000 $70,000 

Expanded Tributary Program $350,000 $350,000 $350,000 $350,000 $350,000 

Shoreline Monitoring 

 
 

Performed by the City of Los Angeles 
 
 

Bioassessment  $50,000 $50,000 $50,000 $50,000 $50,000 

Future Special Studies  $400,000 $400,000 $400,000 $400,000 $400,000 

 Bight ‘08 $600,000* 

TOTALS $990,000 $990,000 $990,000 $990,000 $990,000 

* Lump sum for the cycle of the permit 
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Bioassessment Metrics Used to Characterize Benthic 
Invertebrate Communities 
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Appendix A.  Bioassessment metrics used to characterize benthic invertebrate 
communities. 

BMI Metric Description Response to 
Impairment 

Richness Measures 
Taxa Richness Total number of individual taxa Decrease 
Coleopteran Taxa* Number of taxa in the insect order Coleoptera (beetles) Decrease 

EPT Taxa* Number of taxa in the Ephemeroptera (mayfly), Plecoptera (stonefly) 
and Trichoptera (caddisfly) insect orders Decrease 

Dipteran Taxa Number of taxa in the insect order Diptera (true flies) Increase 
Non-Insect Taxa Number of non-insect taxa Increase 
Predator Taxa* Number of taxa in the predator feeding group Decrease 

Composition Measures 
EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae Decrease 

Sensitive EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae with 
tolerance values between 0 and 3 Decrease 

Shannon Diversity Index General measure of sample diversity that incorporates richness and 
evenness (Shannon and Weaver 1963) Decrease 

Margalef Diversity Measure of sample diversity weighted for richness     Decrease 

Tolerance/Intolerance Measures 

Tolerance Value Value between 0 and 10 of individuals designated as pollution tolerant 
(higher values) or intolerant (lower values) Increase 

Dominant Taxon Percent composition of the single most abundant taxon Increase 
Percent Chironomidae Percent composition of the tolerant dipteran family Chironomidae Increase 
Percent Intolerant 
Organisms* 

Percent of organisms in sample that are highly intolerant to impairment 
as indicated by a tolerance value of 0, 1 or 2 Decrease 

Percent Tolerant 
Organisms 

Percent of organisms in sample that are highly tolerant to impairment 
as indicated by a tolerance value of 8, 9 or 10 Increase 

Percent Tolerant Taxa* Percent of taxa in sample that are highly tolerant to impairment as 
indicated by a tolerance value of 8, 9 or 10 Increase 

Percent Non-insect 
Organisms Percent of organisms in sample that are not in the Class Insecta Increase 

Percent Non-insect Taxa* Percent of taxa in sample that are not in the Class Insecta Increase 

Functional Feeding Groups (FFG) 
Percent Collector-
Gatherers* Percent of macrobenthos that collect or gather fine particulate matter Increase 

Percent Collector-
Filterers* Percent of macrobenthos that filter fine particulate matter Increase 

Percent Scrapers Percent of macrobenthos that graze upon periphyton Increase 
Percent Predators Percent of macrobenthos that feed on other organisms Variable 
Percent Shredders Percent of macrobenthos that shreds coarse particulate matter Decrease 

Percent Other Percent of macrobenthos that are parasites, macrophyte herbivores, 
piercer herbivores, omnivores, and xylophages Variable 

Abundance 
Estimated Abundance Estimated number of organisms in entire sample   Variable 
*indicates metrics used to calculate the Index of Biotic Integrity 
Source:  modified from SDRWQCB  1999 
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EXECUTIVE SUMMARY 
 

Urbanization in southern California has resulted in direct and indirect effects on natural 
stream courses that have altered their physical and biological character. Development 
typically increases impervious surfaces on formerly undeveloped (or less developed) 
landscapes and reduces the capacity of remaining pervious surfaces to capture and 
infiltrate rainfall. The result is that as a watershed develops, a larger percentage of rainfall 
becomes runoff during any given storm. In addition, runoff reaches the stream channel 
much more efficiently, so that the peak discharge rates for floods are higher for an 
equivalent rainfall than they were prior to development. This process has been termed 
hydromodification. 
 
Although the effects of increased impervious cover on stream flow have been well 
documented (Bledsoe, 2001; Booth, 1990; 1991; MacRae, 1992; 1993; 1996), the 
majority of past studies have focused on perennial streams. Until recently, few 
comparable studies have evaluated the impacts of urbanization on ephemeral or 
intermittent streams of arid or semi-arid climates. This had made it difficult to effectively 
manage stormwater impacts on southern California’s natural streams. In response, the 
Stormwater Monitoring Coalition (SMC) conducted this study to assess the relationship 
between stream erosion and urbanization. It is anticipated that the results of this study 
will be useful in developing peak flow criteria for Los Angeles County as well as future 
stormwater regulations or management strategies. 
 
The goal of this study is to assess relationships between stream channel type and 
resistance that will allow prediction of channel response under changed conditions 
associated with increased impervious cover.  The specific study objectives are to: 
 

• Establish a stream channel classification system for southern California streams; 
• Assess stream channel response to watershed change, and attempt to develop 

deterministic or predictive relationships between changes in impervious cover and 
stream channel enlargement; and 

• Provide a conceptual model of stream channel behavior that will form the basis 
for future development of a numeric model. 

 
The intent of this study was to use multiple watersheds (each containing a single site) 
studied in broad scope rather than a single watershed (with many sites) studied in great 
detail. Consequently a total of 11 separate sites were selected in 8 distinct watersheds. 
 
The study approach was to evaluate the changes in stream channel configuration over 
time and compare them to the changes in total basin impervious cover (TIMP) over the 
same time period. Data collection occurred in two phases. In the first phase background 
and historic information was gathered on each site and its contributing drainage area. In 
the second phase detailed field data was collected on the geomorphic condition of each 
study reach. The combinations of historic and contemporary data were used to develop 
predictive relationships between changes in impervious cover and channel form. 
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This study resulted in the following general conclusions regarding the relationship 
between impervious cover and stream channel form for ephemeral streams in southern 
California: 
 
1. Southern California streams exhibit deterministic relationships between bankfull 
discharge (Qbfl), and measures of channel geometry such as cross section area 
(Abfl).  Of the field measures calculated, the greatest consistency in relationship to the 
discharge rate at the bankfull stage, also termed the Dominant Discharge (Qbfl), was 
with the channel cross-sectional area (Abfl). Dominant Discharge exhibited a clear, 
predictable (or deterministic) relationship with features of channel geometry, such as 
channel width and cross-section area, i.e. as discharge increases, predictable increases in 
channel size are observed.  
 
2. The ephemeral/intermittent streams in southern California appear to be more 
sensitive to changes in TIMP than streams in other areas.  Stream channel response 
can be represented using an enlargement curve, which relates the percent of impervious 
cover (TIMP) to a change in cross-sectional area. The data for southern California 
streams forms a relationship very similar in shape to the enlargement curves developed 
for other North American streams.  However, the curve for southern California streams is 
above the general curve for streams in other climates. This suggests that a specific 
enlargement ratio is produced at a lower value of impervious surface area in southern 
California than in other parts of North America. Specifically, the estimated threshold of 
response is approximately 2-3% TIMP, as compared to 7-10% for other portions of the 
U.S. It is important to note that this conclusion applies specifically to streams with a 
catchment drainage area less than 5 mi2. 
 
3. There is a natural background level of channel degradation that is occurring in 
all stream channels studied, even in the absence of development within the drainage 
area.  A minimal rate of change in channel bottom elevation was observed in all sites, 
regardless of whether the watershed has experienced an increase in impervious cover. 
Control sites exhibited a state of dynamic equilibrium where downcutting was observed, 
but channel morphology did not change appreciably over time. In contrast, the developed 
sites exhibited instability, where one or more measures of channel morphology changed 
over time. In addition, the rate of change in downcutting was greater in the developed 
sites than in the control sites. For example, at the Dry Canyon control site downcutting 
was estimated to be 0.7 ft/yr, while the rate at the developing Plum Canyon site was 
estimated to be 1.7 ft/yr.  These results demonstrate poor channel resistance to increased 
flow in all stream channels except those subject to bedrock control, such as Topanga 
Creek. 
 
4. Streams are sensitive to both peak discharge and duration of discharge. The 
ephemeral and intermittent streams investigated in this study appear to be highly sensitive 
to changes in flow rates associated with increased impervious cover. Additionally, they 
appear to have a low resistance to erosion, which results in increased susceptibility to 
channel enlargement in response to increases in the duration of high flows.  The 
predictive relationships established in this study can be used to evaluate potential effects 
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of proposed development on the stability of natural streams. There are ranges of 
strategies that can be used to help reduce the potential effects of increased TIMP. 
However, the selection of a management strategy is dependent upon the extent to which a 
stream channel has been impacted by development within the watershed, the nature of the 
stream channel reach under consideration, and the anticipated future watershed 
conditions (i.e. expected increases in TIMP). Three general strategies should be 
considered when attempting to manage increases in peak flow: 
 

a. Limit Impervious Area. Although the focus of this study was necessarily on 
TIMP, disconnecting impervious areas from the drainage network and adjacent 
impervious areas is a key approach to protecting channel stability. Utilizing this 
strategy can make it practical to keep the effective impervious cover (i.e. the 
amount hydrologically connected to the stream) equal to or less than the identified 
threshold of 2-3%. 
 
b. Control Runoff. Hydrograph matching is not recommended for a single 
“design” storm with a specific return period, but rather for a range of return 
periods from 1 year to 10 years.  Accomplishing such hydrograph matching will 
be challenging, and undoubtedly require a combination of techniques to prevent 
(retain), as well as to delay or attenuate (detain) runoff and/or stream flow. 
 
c. Stream Channel Movement. Allow the greatest freedom possible for “natural 
stream channel” activity. This includes establishing buffer zones and maintaining 
setbacks to allow for channel movement and adjustment to changes in energy 
(associated with runoff). However, where instream controls are required consider 
all potential management options.  

 
It is important to keep in mind that the choice of a management approach or approaches 
should be dictated by the strategies that are appropriate given the conditions of each 
stream reach and its contributing watershed. Consequently a suite of management 
approaches may need to be applied to provide a comprehensive solution to managing 
potential increases in runoff due to land use change.   
 
Stream channels respond to changes in basin imperviousness in complex ways, and 
specific responses will vary based on the characteristics of the stream and watershed. An 
exhaustive analysis of these issues was beyond the scope of this study; nevertheless, the 
present study represents an important first step in understanding the response of 
ephemeral streams to increases in impervious cover. 
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Table C-1.  Water Quality Results for Constituents Measured at the San Gabriel River Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 3/17/2005 6/21/2005

Cyanide 0.01 mg/L 0.004 0.010 0.000 0.000 0.000 0.008 0.013
pH mg/L 6.5<pH<8.5 7.04 7.42 7.29 7.52 8.18 8.04
TPH 1 0.00 0.00 0.00 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 0.00 0.00 0.00 0.00 0.00 0.00
Total Phenols 0.1 mg/L 0.00 9.10 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 8.40 8.91 10.40 11.72 7.30
Calcium 1 mg/L 56.90 35.30 29.70 32.10 80.00 84.20
Magnesium 1 mg/L 16.00 10.20 13.60 10.70 34.00 29.20
Potassium 1 mg/L 9.95 5.10 4.47 3.75 12.50 11.70
Sodium 1 mg/L 34.40 25.70 42.30 23.00 118.00 110.00
Bicarbonate 2 mg/L 168.00 87.20 89.90 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 150 52.50 33.90 59.20 25.10 134.0 220.0
Fluoride     0.1 mg/L 2.2 0.36 0.18 0.13 0.18 0.40 0.26
Sulfate 0.1 mg/L 350 95.50 58.70 66.30 37.90 196.00 198.00
Alkalinity 0.1 mg/L 138.00 71.50 73.70 77.00 178.00 165.00
Hardness 2 mg/L 208 130 130 124 340 330
COD 10 mg/L 102.70 14.90 45.90 45.16 85.70 57.40
Specific Conductance 1 umhos/cm 598 391 451 337 1107 1072
Total Dissolved Solids 2 mg/L 1500 352 214 254 200 748 738
Turbidity 0.1 NTU 225 87.60 20.70 0.53 107.00 4.23 3.41
Total Suspended Solids 2 mg/L 723 48 18 1246 34 47
Volatile Suspended Solids 1 mg/L 140 11 6 69 15 10
MBAS 0.05 mg/L 0.31 0.07 0.00 0.00 0.06 0.06
Total Organic Carbon 1 mg/L 41.79 8.18 4.80 8.28 5.16 5.59
BOD 2 mg/L 59.70 6.79 4.58 3.30 21.00 30.60

Dissolved Phosphorus 0.05 mg/L 0.27 0.19 0.10 0.10 0.00 0.00
Total Phosphorus 0.05 mg/L 0.62 0.30 0.15 0.77 0.11 0.12
Ammonia 0.1 mg/L 4.99 0.00 0.15 0.00 0.25 0.62
NH3-N 0.1 mg/L 4.12 0.00 0.12 0.00 0.21 0.51
Nitrate 0.1 mg/L 5.39 9.10 6.89 5.30 16.50 12.4
Nitrate-N 0.5 mg/L 10 1.22 2.05 1.56 1.20 3.73 2.80
Nitrite-N 0.03 mg/L 1 1.04 0.00 0.04 0.00 0.18 0.34
Kjeldahl-N 0.1 mg/L 15.30 1.49 0.89 1.87 1.37 0.64

Total Coliform 20 MPN/100ml 10,000 1,400,000 240,000 240,000 17,000 17,000 9000
Fecal Coliform 20 MPN/100ml 400 140,000 17,000 90,000 2,800 170 40
Fecal Streptococcus 20 MPN/100ml 300,000 90,000 35,000 2,800 40 20
Enterococcus 20 MPN/100ml 104 300,000 90,000 35,000 1,700 40 20

Dissolved Aluminum 100 ug/l 0.00 0.00 0.00 1215.00 0.00 0.00
Total Aluminum 100 ug/l 1000 260 776 1,240 16,100 175 0
Dissolved Antimony 5 ug/l 2.17 0.64 0.58 0.68 0.00 0.50
Total Antimony 5 ug/l 6 2.26 0.83 0.60 1.12 0.00 0.51
Dissolved Arsenic 5 ug/l 2.20 1.50 2.10 2.91 1.35 2.00
Total Arsenic 5 ug/l 32 50 2.34 1.73 2.54 6.74 1.75 2.27
Dissolved Barium 10 ug/l 36.70 29.10 32.70 95.50 51.40 50.30
Total Barium 10 ug/l 49.70 32.10 63.10 257.00 51.60 51.00
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 530 150 108 137 348 351
Total Boron 100 ug/l 710 940 126 152 674 378
Dissolved Cadmium 1 ug/l 2.7-4.0 5.4-9.4 0.00 0.00 0.00 0.33 0.00 0.00
Total Cadmium 1 ug/l 2.9-4.4 5.8-10.3 0.00 0.00 0.00 0.82 0.00 0.00
Dissolved Chromium 5 ug/l 78.0-9119.2 680.3-999.7 1.26 1.08 1.74 0.70 0.56 12.60
Total Chromium 5 ug/l 50 246.9-377.1 2071.1-3163.5 1.87 2.68 4.91 19.20 1.42 18.80

Water Quality Objectives Wet Weather Monitoring2 Dry Weather Monitoring2

Nutrients

General Chemistry

Metals

Indicator Bacteria
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Table C-1.  Water Quality Results for Constituents Measured at the San Gabriel River Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 3/17/2005 6/21/2005

Water Quality Objectives Wet Weather Monitoring2 Dry Weather Monitoring2

Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 10.8-16.8 16.4-26.8 6.16 5.36 3.57 10.20 4.59 3.59
Total Copper 5 ug/l 12 11.2-17.4 17.1-27.9 22.50 12.70 32.20 37.90 9.05 11.00
Dissolved Iron 100 ug/l 203 0 0 849 0 0
Total Iron 100 ug/l 896 1,340 1,950 15,050 104 119
Dissolved Lead 5 ug/l 3.2-5.5 81.6-141.9 0.00 0.00 0.00 11.40 0.00 0.00
Total Lead 5 ug/l 8 4.2-8.1 107.4-207.4 3.78 4.42 9.05 37.50 1.17 1.07
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 79.40 0.00 0.00
Total Manganese 30 ug/l 165.00 32.40 48.30 648.00 0.00 52.10
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.25 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 65.0-96.7 561.7-870.1 9.43 3.50 2.18 2.71 5.32 5.13
Total Nickel 5 ug/l 20 100 65.1-96.9 562.8-871.8 11.30 4.99 6.66 18.30 5.36 5.82
Dissolved Selenium 5 ug/l 1.79 0.00 1.03 0.00 2.56 3.58
Total Selenium 5 ug/l 60 50 2.02 0.00 1.06 0.00 3.58 3.71
Dissolved Silver 1 ug/l 5.0-12.2 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 5.9-14.3 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 140.6-218.0 140.6-218.0 32.20 10.30 15.90 17.70 22.80 9.49
Total Zinc 50 ug/l 143.8-222.9 143.8-222.9 49.60 24.60 69.30 90.70 33.40 21.80

Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Antracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 26.70 0.00
Bis(2-chlorisopropyl) ether 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table C-1.  Water Quality Results for Constituents Measured at the San Gabriel River Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 3/17/2005 6/21/2005

Water Quality Objectives Wet Weather Monitoring2 Dry Weather Monitoring2

di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro_3_methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

0.014

PCBs

0.03

Page 3 of 4

RB-AR45257



Table C-1.  Water Quality Results for Constituents Measured at the San Gabriel River Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 3/17/2005 6/21/2005

Water Quality Objectives Wet Weather Monitoring2 Dry Weather Monitoring2

Aldrin 0.05 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.95 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.0043 2.4 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.001 1.1 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.056 0.24 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.036 0.086 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.0002 0.73 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.096 0.100 0.051 0.00 0.00 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit
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Table C-2.  Water Quality Results for Constituents Measured at the Coyote Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/9/2005

Cyanide 0.01 mg/L 0.004 0.005 1.300 0.007 0.000 0.015 0.009
pH mg/L 6.5<pH<8.5 7.18 6.61 6.79 6.94 8.18 8.30
TPH 1 0.00 0.00 0.00 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 0.00 0.00 0.00 0.00 0.00 0.00
Total Phenols 0.1 mg/L 0.00 9.66 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 6.83 9.30 9.20 15.19 10.90
Calcium 1 mg/L 56.10 12.00 29.70 12.80 96.20 120.00
Magnesium 1 mg/L 14.60 4.86 8.75 7.78 41.30 53.50
Potassium 1 mg/L 7.47 2.69 3.67 2.07 7.47 11.40
Sodium 1 mg/L 55.20 16.50 28.10 20.90 156.00 265.00
Bicarbonate 2 mg/L 195.00 40.30 84.50 326.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 150 58.70 14.50 28.70 17.10 175.00 228.00
Fluoride     0.1 mg/L 2.2 0.37 0.11 0.16 0.00 0.69 0.90
Sulfate 0.1 mg/L 350 96.30 16.80 44.70 23.70 293.00 492.00
Alkalinity 0.1 mg/L 160.00 33.00 69.30 40.70 267.00 283.00
Hardness 2 mg/L 200 50 110 64 410 520
COD 10 mg/L 117.90 11.30 79.70 18.72 27.40 88.40
Specific Conductance 1 umhos/cm 607 149 349 199 1545 1,923
Total Dissolved Solids 2 mg/L 1500 364 94 192 122 966 1,354
Turbidity 0.1 NTU 225 64.90 8.43 1.38 8.67 0.81 1.24
Total Suspended Solids 2 mg/L 1312 196 105 88 74 33
Volatile Suspended Solids 1 mg/L 233 58 38 3 20 9
MBAS 0.05 mg/L 0.29 0.13 0.07 0.00 0.00 0.00
Total Organic Carbon 1 mg/L 38.20 10.07 8.70 7.45 7.22 5.59
BOD 2 mg/L 59.80 12.80 14.40 5.18 32.90 8.85

Dissolved Phosphorus 0.05 mg/L 0.11 0.19 0.17 0.12 0.09 0.00
Total Phosphorus 0.05 mg/L 0.38 0.26 0.29 0.25 0.13 0.00
Ammonia 0.1 mg/L 2.83 0.00 0.64 0.16 0.76 0.14
NH3-N 0.1 mg/L 2.34 0.00 0.53 0.13 0.63 0.11
Nitrate 0.1 mg/L 1.96 4.28 4.28 4.67 13.10 23.05
Nitrate-N 0.5 mg/L 10 0.44 0.97 0.97 0.15 2.96 5.21
Nitrite-N 0.03 mg/L 1 0.68 0.00 0.17 0.07 0.36 0.17
Kjeldahl-N 0.1 mg/L 12.20 2.24 2.24 1.31 1.29 0.99

Total Coliform 20 MPN/100ml 10,000 900,000 1,600,000 500,000 500,000 30,000 9,000
Fecal Coliform 20 MPN/100ml 400 110,000 30,000 300,000 14,000 11,000 800
Fecal Streptococcus 20 MPN/100ml 900,000 900,000 170,000 50,000 1,700 130
Enterococcus 20 MPN/100ml 104 900,000 300,000 170,000 22,000 1,700 130

Dissolved Aluminum 100 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Aluminum 100 ug/l 1000 170 1,061 1,560 1,360 0 148
Dissolved Antimony 5 ug/l 2.47 0.64 1.64 0.80 0.00 0.00
Total Antimony 5 ug/l 6 2.57 1.25 2.36 1.24 0.00 0.00
Dissolved Arsenic 5 ug/l 2.74 1.37 1.66 1.13 1.70 3.58
Total Arsenic 5 ug/l 32 50 2.87 1.39 2.16 1.48 1.70 4.02
Dissolved Barium 10 ug/l 44.00 19.40 26.00 17.70 40.10 71.10
Total Barium 10 ug/l 62.90 32.90 63.10 40.90 40.10 72.20
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 330 0 0 0 447 508
Total Boron 100 ug/l 680 960 0 0 1,450 662
Dissolved Cadmium 1 ug/l 1.4-6.6 2.0-19.6 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l 1.4-7.5 2.1-22.2 0.00 0.00 0.38 0.28 0.00 0.00
Dissolved Chromium 5 ug/l 37.1-207.7 311.0-1742.8 1.30 0.69 1.48 0.73 0.84 0.98
Total Chromium 5 ug/l 50 117.3-657.4 984.3-5515.0 1.92 3.48 5.35 3.97 0.84 2.69

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Indicator Bacteria

Nutrients

General Chemistry
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Table C-2.  Water Quality Results for Constituents Measured at the Coyote Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 5.0-29.9 7.0-50.7 7.30 7.02 5.94 6.38 4.38 5.40
Total Copper 5 ug/l 12 5.2-31.2 7.3-52.8 23.30 16.80 44.50 22.50 11.20 11.70
Dissolved Iron 100 ug/l 156 0 0 136 0 0
Total Iron 100 ug/l 698 1,874 2,050 1,355 0 103
Dissolved Lead 5 ug/l 1.2-11 30.1-288.1 0.00 0.00 0.00 1.67 0.00 0.00
Total Lead 5 ug/l 8 1.3-19.2 33.8-492.0 3.24 7.31 14.70 13.50 2.15 1.48
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Manganese 30 ug/l 395.0 40.3 64.2 57.00 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 29.0-171.8 260.5-1544.8 10.00 3.26 3.07 2.18 3.82 4.22
Total Nickel 5 ug/l 20 100 29.0-172.1 261.0-1547.9 12.20 4.44 8.04 5.35 3.82 4.29
Dissolved Selenium 5 ug/l 1.69 0.00 0.00 0.00 2.94 7.78
Total Selenium 5 ug/l 60 50 1.76 0.00 0.00 0.00 2.94 9.29
Dissolved Silver 1 ug/l 1.1-39.1 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 1.2-46.0 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 65.1-387.3 65.1-387.3 24.70 36.10 36.60 31.00 11.40 7.60
Total Zinc 50 ug/l 66.6-396.0 66.6-396.0 47.00 65.80 153.00 79.30 24.50 27.60

Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Antracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 14.20
Bis(2-chlorisopropyl) ether 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table C-2.  Water Quality Results for Constituents Measured at the Coyote Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro_3_methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
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Table C-2.  Water Quality Results for Constituents Measured at the Coyote Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.95 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.0043 2.4 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.001 1.1 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.056 0.24 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.036 0.086 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.0002 0.73 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.065 0.060 0.079 0.00 0.00 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit
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Table C-3.  Water Quality Results for Constituents Measured at the Los Angeles River Mass Emission Site for the 2004-2005 Monitoring 
Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/17/2005

Cyanide 0.01 mg/L 0.004 0.013 1.200 0.009 0.005 0.055 0.024
pH mg/L 6.5<pH<8.5 6.80 6.56 6.16 6.87 9.40 8.29
TPH 1 0.00 0.00 2.00 1.50 0.00 0.00
Oil and Grease 1 mg/L 75 1.70 0.00 2.20 1.60 0.00 0.00
Total Phenols 0.1 mg/L 0.00 9.60 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 6.26 7.90 8.30 8.82 11.98
Calcium 1 mg/L 32.10 13.60 12.00 12.00 56.10 80.00
Magnesium 1 mg/L 4.86 3.40 2.43 3.04 13.40 34.00
Potassium 1 mg/L 9.40 2.88 3.12 1.96 11.10 6.96
Sodium 1 mg/L 18.50 13.40 12.30 12.40 95.10 63.00
Bicarbonate 2 mg/L 111.00 37.60 163.70 61.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 66.00 0.00
Chloride 2 mg/L 150 21.30 9.89 6.39 6.28 111.00 60.50
Fluoride     0.1 mg/L 2.2 0.35 0.10 0.12 0.00 0.58 0.41
Sulfate 0.1 mg/L 350 28.90 14.30 10.40 12.30 134.00 181.00
Alkalinity 0.1 mg/L 91.30 30.80 134.20 30.80 105.00 174.00
Hardness 2 mg/L 100.0 48.0 40.0 42.5 195.0 340
COD 10 mg/L 112.70 19.40 41.90 34.95 43.00 62.10
Specific Conductance 1 umhos/cm 291 119 122 126 843 830
Total Dissolved Solids 2 mg/L 1500 186 78 74 74 582 546
Turbidity 0.1 NTU 225 211.00 30.00 1.63 17.60 1.79 1.93
Total Suspended Solids 2 mg/L 1075 551 85 146 23 35
Volatile Suspended Solids 1 mg/L 162 71 39 13 12 13
MBAS 0.05 mg/L 0.64 0.09 0.06 0.00 0.10 0.06
Total Organic Carbon 1 mg/L 38.90 7.35 6.70 7.38 12.10 5.38
BOD 2 mg/L 45.90 24.10 15.50 8.58 53.70 60.90

Dissolved Phosphorus 0.05 mg/L 0.37 0.17 0.27 0.14 0.21 0.18
Total Phosphorus 0.05 mg/L 0.69 0.24 0.46 0.25 0.49 0.23
Ammonia 0.1 mg/L 4.02 0.00 1.02 0.11 1.11 1.01
NH3-N 0.1 mg/L 3.32 0.00 0.84 0.00 0.91 0.84
Nitrate 0.1 mg/L 0.00 4.77 2.66 3.55 18.10 7.23
Nitrate-N 0.5 mg/L 10 0.00 1.08 0.60 0.80 4.09 1.63
Nitrite-N 0.03 mg/L 1 0.00 0.00 0.04 0.00 1.36 0.56
Kjeldahl-N 0.1 mg/L 12.40 2.94 1.40 1.22 2.44 1.61

Total Coliform 20 MPN/100ml 10,000 5,000,000 500,000 1,600,000 900,000 1,300 16,000
Fecal Coliform 20 MPN/100ml 400 240,000 50,000 500,000 160,000 170 16,000
Fecal Streptococcus 20 MPN/100ml 500,000 500,000 220,000 220,000 500 40
Enterococcus 20 MPN/100ml 104 300,000 500,000 220,000 220,000 500 40

Dissolved Aluminum 100 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Aluminum 100 ug/l 1000 1,440 5,768 1,790 2,840 0 362
Dissolved Antimony 5 ug/l 2.68 1.25 1.43 0.65 2.11 0.57
Total Antimony 5 ug/l 6 3.25 2.55 1.78 1.14 2.11 0.59
Dissolved Arsenic 5 ug/l 2.71 1.32 1.32 0.00 1.76 1.76
Total Arsenic 5 ug/l 32 50 2.92 3.14 1.76 1.76 1.76 1.99
Dissolved Barium 10 ug/l 41.10 23.90 19.40 19.40 33.90 48.50
Total Barium 10 ug/l 77.90 152.00 50.80 64.80 37.20 56.80
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 560 100 0 0 730 369
Total Boron 100 ug/l 950 1,590 0 199 1,490 618
Dissolved Cadmium 1 ug/l 1.2-3.8 1.6-8.8 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l 1.2-4.2 1.6-9.6 0.50 1.20 0.51 0.49 0.00 0.00

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

Indicator Bacteria

Nutrients

General Chemistry

Metals
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Table C-3.  Water Quality Results for Constituents Measured at the Los Angeles River Mass Emission Site for the 2004-2005 Monitoring 
Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/17/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

Dissolved Chromium 5 ug/l 30.9-113.0 259.1-948.2 2.00 0.76 1.09 0.85 1.60 0.76
Total Chromium 5 ug/l 50 97.7-357.7 819.9-3000.7 6.38 18.50 6.12 6.93 1.60 3.13
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 4.1-15.9 5.7-25.2 10.80 5.36 8.06 5.79 9.92 6.07
Total Copper 5 ug/l 12 4.3-16.5 5.9-26.2 41.50 50.60 35.20 31.10 25.50 14.50
Dissolved Iron 100 ug/l 452 0 0 159 0 0
Total Iron 100 ug/l 3,020 19,092 2,450 3,620 207 196
Dissolved Lead 5 ug/l 0.9-5.2 23.5-132.5 4.45 0.00 0.00 1.58 0.00 0.00
Total Lead 5 ug/l 8 1.0-7.44 25.4-191.1 33.90 65.00 23.80 23.40 3.60 2.40
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Manganese 30 ug/l 228 220 30 72.40 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 24.0-91.6 215.7-823.8 15.80 3.30 3.40 2.67 5.34 4.70
Total Nickel 5 ug/l 20 100 24.0-91.8 216.1-825.5 18.30 15.40 8.79 7.59 6.11 5.36
Dissolved Selenium 5 ug/l 0.00 0.00 0.00 0.00 2.84 3.44
Total Selenium 5 ug/l 60 50 0.00 0.00 0.00 0.00 2.84 4.73
Dissolved Silver 1 ug/l .7-10.9 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 .8-12.8 0.00 0.71 0.00 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 53.9-206.4 53.9-206.4 72.40 31.80 70.00 34.40 29.90 13.80
Total Zinc 50 ug/l 55.1-211.0 55.1-211.0 135.00 200.00 150.00 107.00 40.80 34.30

Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Antracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 24.30
Bis(2-chlorisopropyl) ether 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table C-3.  Water Quality Results for Constituents Measured at the Los Angeles River Mass Emission Site for the 2004-2005 Monitoring 
Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/17/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro_3_methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 3.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
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Table C-3.  Water Quality Results for Constituents Measured at the Los Angeles River Mass Emission Site for the 2004-2005 Monitoring 
Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/17/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.95 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.0043 2.4 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.001 1.1 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.056 0.24 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.036 0.086 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.0002 0.73 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.070 0.030 0.083 0.00 0.06 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.
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Table C-4.  Water Quality Results for Constituents Measured at the Dominguez Channel Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/9/2005

Cyanide 0.01 mg/L 0.004 0.000 1.100 0.000 0.000 0.000 0.000
pH mg/L 6.5<pH<8.5 6.69 6.31 6.43 6.60 7.80 8.29
TPH 1 0.00 0.00 1.20 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 0.00 0.00 1.60 0.00 0.00 0.00
Total Phenols 0.1 mg/L 0.00 9.80 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 8.30 10.08 9.58 14.18 11.00
Calcium 1 mg/L 28.10 7.21 8.02 12.00 68.10 112.00
Magnesium 1 mg/L 7.29 0.97 3.40 3.04 23.10 39.00
Potassium 1 mg/L 5.50 1.90 2.61 1.67 8.64 12.30
Sodium 1 mg/L 25.70 10.70 12.20 10.10 117.00 211.00
Bicarbonate 2 mg/L 69.80 17.40 32.20 215.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 150 38.20 5.86 7.67 4.56 171.00 285.00
Fluoride     0.1 mg/L 2.4 0.27 0.00 0.11 0.00 0.33 0.31
Sulfate 0.1 mg/L 350 28.30 2.25 6.17 4.39 96.00 181.00
Alkalinity 0.1 mg/L 57.20 14.30 26.40 18.70 176.00 264.00
Hardness 2 mg/L 100 22 34 43 265 440
COD 10 mg/L 86.90 5.70 61.80 18.31 29.10 118.00
Specific Conductance 1 umhos/cm 335 78 108 83 1146 1,499
Total Dissolved Solids 2 mg/L 1500 194 50 60 48 648 1,024
Turbidity 0.1 NTU 225 54.60 13.70 2.98 22.20 2.01 1.84
Total Suspended Solids 2 mg/L 263 115 81 76 14 4
Volatile Suspended Solids 1 mg/L 74 40 57 19 10 3
MBAS 0.05 mg/L 0.30 0.11 0.09 0.05 0.06 0.13
Total Organic Carbon 1 mg/L 28.40 8.62 6.90 4.14 9.03 8.03
BOD 2 mg/L 21.10 14.40 11.50 6.33 7.56 7.78

Dissolved Phosphorus 0.05 mg/L 0.30 0.18 0.23 0.13 0.24 0.11
Total Phosphorus 0.05 mg/L 0.48 0.29 0.31 0.21 0.30 0.14
Ammonia 0.1 mg/L 1.65 0.11 0.90 0.31 0.25 0.40
NH3-N 0.1 mg/L 1.36 0.00 0.74 0.25 0.21 0.33
Nitrate 0.1 mg/L 6.28 3.56 1.52 2.37 7.85 23.10
Nitrate-N 0.5 mg/L 10 1.42 0.80 0.34 0.54 1.77 5.22
Nitrite-N 0.03 mg/L 1 0.31 0.05 0.08 0.06 0.19 0.00
Kjeldahl-N 0.1 mg/L 6.64 2.32 2.76 1.38 1.64 1.51

Total Coliform 20 MPN/100ml 10,000 220,000 300,000 300,000 500,000 9,000 2,400
Fecal Coliform 20 MPN/100ml 400 17,000 14,000 300,000 28,000 800 800
Fecal Streptococcus 20 MPN/100ml 240,000 900,000 240,000 90,000 800 130
Enterococcus 20 MPN/100ml 104 240,000 900,000 240,000 90,000 800 80

Dissolved Aluminum 100 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Aluminum 100 ug/l 1000 455 301 1,590 1,570 0 187
Dissolved Antimony 5 ug/l 3.58 0.00 1.92 1.06 1.64 0.79
Total Antimony 5 ug/l 6 4.00 0.00 3.09 1.81 1.64 0.81
Dissolved Arsenic 5 ug/l 2.27 0.00 1.72 1.24 1.75 1.73
Total Arsenic 5 ug/l 32 50 2.29 0.00 2.17 1.51 1.75 2.03
Dissolved Barium 10 ug/l 33.50 17.00 20.10 22.10 57.30 75.40
Total Barium 10 ug/l 49.90 59.00 62.50 40.80 66.40 77.60
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 504 0 0 0 300 433
Total Boron 100 ug/l 592 780 0 0 830 454
Dissolved Cadmium 1 ug/l .8-4.8 .8-12.3 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l .8-5.3 .8-13.6 0.28 0.65 0.62 0.38 0.00 0.00
Dissolved Chromium 5 ug/l 18.9-145.3 158.8-1219.0 1.37 0.93 2.06 1.16 1.51 2.13
Total Chromium 5 ug/l 50 59.9-459.8 502.5-3857.6 3.00 3.57 10.10 5.27 1.51 3.26
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
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Table C-4.  Water Quality Results for Constituents Measured at the Dominguez Channel Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 2.5-20.6 3.2-33.6 19.60 13.00 8.72 9.78 14.50 12.10
Total Copper 5 ug/l 12 2.6-21.5 3.4-35.0 42.30 33.90 57.50 32.50 27.80 17.40
Dissolved Iron 100 ug/l 0 0 0 350 0 0
Total Iron 100 ug/l 898 489 2,650 1,670 274 0
Dissolved Lead 5 ug/l 0.5-7 12.0-183.2 0.00 0.00 0.00 4.42 0.00 0.00
Total Lead 5 ug/l 8 .5-11.0 11.9-282.3 8.37 2.59 22.70 16.60 4.95 1.42
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Manganese 30 ug/l 117.0 56.4 31.4 51.40 51.80 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 14.5-118.7 130.1-1067.9 10.00 3.15 2.90 1.92 4.75 4.60
Total Nickel 5 ug/l 20 100 14.5-119.0 130.3-1070.0 12.30 8.43 7.80 3.95 5.52 4.68
Dissolved Selenium 5 ug/l 0.00 0.00 0.00 0.00 2.73 2.79
Total Selenium 5 ug/l 60 50 0.00 0.00 0.00 0.00 2.73 3.69
Dissolved Silver 1 ug/l .3-18.4 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 .3-21.7 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 32.5-267.59 32.5-267.6 181.00 95.10 78.40 65.60 27.50 27.40
Total Zinc 50 ug/l 33.2-273.6 33.2-273.6 219.00 251.00 209.00 125.00 51.70 40.60

Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Antracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 13.60
Bis(2-chlorisopropyl) ether 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table C-4.  Water Quality Results for Constituents Measured at the Dominguez Channel Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro_3_methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
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Table C-4.  Water Quality Results for Constituents Measured at the Dominguez Channel Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.95 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.0043 2.4 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.001 1.1 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.056 0.24 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.036 0.086 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.0002 0.73 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.028 0.000 0.057 0.15 0.07 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit

PCBs

Pesticides

Herbicides

0.008

0.018

0.03 0.014
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Table C-5.  Water Quality Results for Constituents Measured at the Ballona Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/11/2005 11/16/2004 3/9/2005

Cyanide 0.01 mg/L 0.004 0.006 0.000 0.008 0.000 0.000
pH 6.5<pH<8.5 7.11 6.07 7.09 6.62 8.12 8.36
TPH 1 0.00 1.10 1.10 0.00 0.00
Oil and Grease 1 mg/L 75 1.70 0.00 1.60 0.00 1.50
Total Phenols 0.1 mg/L 0.00 9.88 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 8.00 7.90 14.88 13.48
Calcium 1 mg/L 49.70 8.02 40.10 13.60 104.00 116.20
Magnesium 1 mg/L 13.60 2.43 12.20 4.38 45.00 55.90
Potassium 1 mg/L 7.95 1.92 5.68 1.81 5.94 5.64
Sodium 1 mg/L 28.70 9.73 26.20 12.70 93.00 99.90
Bicarbonate 2 mg/L 158.00 20.10 144.90 342.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 10.60
Chloride 2 mg/L 500 39.70 4.64 32.30 7.88 120.00 125.00
Fluoride     0.1 mg/L 1.6 0.40 0.00 0.27 0.00 0.57 0.43
Sulfate 0.1 mg/L 500 67.40 5.84 37.40 12.50 190.00 344.00
Alkalinity 0.1 mg/L 130.00 16.50 118.60 27.50 281.00 300.30
Hardness 2 mg/L 180.0 30.0 150.0 52.0 445.0 520.0
COD 10 mg/L 100.90 0.00 120.00 25.33 26.50 54.90
Specific Conductance 1 umhos/cm 498 74 417 137 1215 1,422
Total Dissolved Solids 2 mg/L 2000 312 46 254 84 718 950
Turbidity 0.1 NTU 225 79.40 20.70 2.68 12.50 0.99 1.36
Total Suspended Solids 2 mg/L 678 85 447 702 15 38
Volatile Suspended Solids 1 mg/L 156 28 140 160 10 6
MBAS 0.05 mg/L 0.35 0.06 0.13 0.00 0.00 0.00
Total Organic Carbon 1 mg/L 31.70 5.21 9.72 1.95 4.88 3.51
BOD 2 mg/L 43.80 5.62 35.90 16.40 4.99 2.87

Dissolved Phosphorus 0.05 mg/L 0.33 0.18 0.47 0.16 0.14 0.08
Total Phosphorus 0.05 mg/L 0.56 0.24 0.64 0.51 0.19 0.12
Ammonia 0.1 mg/L 2.35 0.00 1.04 0.45 0.32 0.36
NH3-N 0.1 mg/L 1.94 0.00 0.86 0.37 0.27 0.30
Nitrate 0.1 mg/L 0.00 2.32 0.00 1.58 5.01 14.50
Nitrate-N 0.5 mg/L 10 0.00 0.52 0.00 0.36 1.13 3.27
Nitrite-N 0.03 mg/L 1 0.91 0.05 0.00 0.06 0.11 0.00
Kjeldahl-N 0.1 mg/L 8.78 1.05 4.60 4.24 0.54 0.67

Total Coliform 20 MPN/100ml 10,000 240,000 90,000 240,000 2,400 17,000
Fecal Coliform 20 MPN/100ml 400 17,000 50,000 14,000 300 2,400
Fecal Streptococcus 20 MPN/100ml 240,000 130,000 240,000 500 170
Enterococcus 20 MPN/100ml 104 240,000 130,000 90,000 500 70

Dissolved Aluminum 100 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Aluminum 100 ug/l 1000 565 888 3,920 9,500 0 0
Dissolved Antimony 5 ug/l 3.35 0.64 1.27 1.28 0.54 0.00
Total Antimony 5 ug/l 6 3.85 0.80 2.99 4.06 0.54 0.00
Dissolved Arsenic 5 ug/l 2.64 1.07 1.74 1.20 2.38 1.54
Total Arsenic 5 ug/l 32 50 2.76 1.15 3.93 3.54 2.38 4.83
Dissolved Barium 10 ug/l 42.70 12.60 33.30 24.90 59.50 27.10
Total Barium 10 ug/l 68.20 25.70 153.00 195.00 64.40 55.90
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 510 197 137 0 594 321
Total Boron 100 ug/l 680 1,050 147 0 1,980 360
Dissolved Cadmium 1 ug/l 1-7 1.2-21 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l 1.5-8 1.2-24 0.00 0.00 1.26 1.62 0.00 0.00
Dissolved Chromium 5 ug/l 24-222 205-1864 1.22 0.84 2.35 0.00 3.26 0.80
Total Chromium 5 ug/l 50 77-703 648-5898 2.85 3.44 10.70 19.60 3.26 8.60
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives
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Table C-5.  Water Quality Results for Constituents Measured at the Ballona Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/11/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 3.2-32 4.3-55 10.20 5.86 1.71 7.36 12.10 9.01
Total Copper 5 ug/l 12 3.3-33 4.5-57 32.30 17.30 87.60 78.50 32.00 14.90
Dissolved Iron 100 ug/l 192 0 0 134 0 0
Total Iron 100 ug/l 1,380 1,663 7,000 10,480 120 0
Dissolved Lead 5 ug/l 0.7-12 17-313 0.97 0.00 0.00 1.48 0.00 0.00
Total Lead 5 ug/l 8 0.7-21 18-546 11.00 14.00 47.20 107.00 3.58 0.67
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Manganese 30 ug/l 176.0 0.0 269.0 303.00 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 19-184 169-1656 9.98 1.71 3.77 2.11 4.66 3.24
Total Nickel 5 ug/l 20 100 19-184 169-1659 12.30 3.42 15.10 16.30 5.70 5.74
Dissolved Selenium 5 ug/l 1.49 0.00 0.00 0.00 3.62 5.52
Total Selenium 5 ug/l 60 50 1.51 0.00 0.00 0.00 3.62 15.20
Dissolved Silver 1 ug/l 0.4-45 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 0.5-53 0.00 0.00 0.70 0.85 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 42-415 42-415 68.30 38.90 9.28 39.60 16.20 9.25
Total Zinc 50 ug/l 43-424 43-425 116.00 62.40 337.00 350.00 36.60 9.96

Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chlorisopropyl) ether 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table C-5.  Water Quality Results for Constituents Measured at the Ballona Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/11/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzyl alcohol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
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Table C-5.  Water Quality Results for Constituents Measured at the Ballona Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/11/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.95 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.0043 2.4 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.001 1.1 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.056 0.24 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.036 0.086 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.0002 0.73 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.000 0.040 0.131 0.00 0.00 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 4.56 0.00 5.39 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-D 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit

PCBs

Pesticides

Herbicides

0.008

0.018

0.03 0.014
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Table C-6.  Water Quality Results for Constituents Measured at the Malibu Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/11/2005 11/16/2004 3/9/2005

Cyanide 0.01 mg/L 0.004 0.000 0.000 0.000 0.010 0.000
pH mg/L 6.5<pH<8.5 7.48 7.62 7.51 7.59 7.91 8.10
TPH 1 0.00 0.00 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 1.30 0.00 0.00 0.00 0.00
Total Phenols 0.1 mg/L 0.00 9.60 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 6.86 9.14 9.58 11.12
Calcium 1 mg/L 212.00 120.00 104.00 50.10 104.00 148.30
Magnesium 1 mg/L 109.00 70.50 55.90 27.90 55.90 77.80
Potassium 1 mg/L 12.70 9.30 8.88 3.15 11.60 6.60
Sodium 1 mg/L 142.00 117.00 99.00 38.80 129.00 102.00
Bicarbonate 2 mg/L 244.00 215.00 209.40 215.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 500 116.00 167.00 121.90 40.50 165.00 76.10
Fluoride     0.1 mg/L 2 0.39 0.25 0.26 0.15 0.24 0.32
Sulfate 0.1 mg/L 500 838.00 519.00 515.80 169.80 382.00 481.00
Alkalinity 0.1 mg/L 200.00 176.00 171.60 110.00 176.00 278.30
Hardness 2 mg/L 980 590 490 240 490 690
COD 10 mg/L 74.30 33.00 69.60 37.56 43.80 43.20
Specific Conductance 1 umhos/cm 2495 1554 1521 624 1542 1,854
Total Dissolved Solids 2 mg/L 1500 1734 1088 940 408 1014 1,182
Turbidity 0.1 NTU 225 2.62 6.03 0.40 21.40 0.35 1.45
Total Suspended Solids 2 mg/L 568 15 89 1382 3 19
Volatile Suspended Solids 1 mg/L 74 13 37 118 1 5
MBAS 0.05 mg/L 0.16 0.05 0.07 0.00 0.00 0.00
Total Organic Carbon 1 mg/L 21.50 9.36 8.02 7.89 7.24 5.32
BOD 2 mg/L 21.60 3.60 13.20 12.20 3.20 2.36

Dissolved Phosphorus 0.05 mg/L 0.12 0.69 0.51 0.23 1.04 0.23
Total Phosphorus 0.05 mg/L 0.31 0.76 0.63 0.79 1.10 0.28
Ammonia 0.1 mg/L 0.91 0.15 0.39 0.00 0.18 0.37
NH3-N 0.1 mg/L 0.75 0.12 0.32 0.00 0.15 0.30
Nitrate 0.1 mg/L 9.65 19.00 14.90 6.47 32.40 9.83
Nitrate-N 0.5 mg/L 10 2.18 4.29 3.37 1.46 7.32 2.21
Nitrite-N 0.03 mg/L 1 0.35 0.11 0.30 0.00 0.00 0.00
Kjeldahl-N 0.1 mg/L 6.28 1.48 1.64 3.68 0.52 1.11

Total Coliform 20 MPN/100ml 10,000 240,000 900,000 2,400 5,000 1,300
Fecal Coliform 20 MPN/100ml 400 3,000 27,000 800 230 80
Fecal Streptococcus 20 MPN/100ml 5,000 170,000 3,000 500 20
Enterococcus 20 MPN/100ml 104 5,000 170,000 3,000 500 20

Dissolved Aluminum 100 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Aluminum 100 ug/l 1000 0 185 570 18,100 0 0
Dissolved Antimony 5 ug/l 1.52 0.00 1.20 0.00 0.00 0.00
Total Antimony 5 ug/l 6 1.56 0.00 1.52 0.98 0.00 0.00
Dissolved Arsenic 5 ug/l 3.57 1.62 1.88 1.59 1.51 1.27
Total Arsenic 5 ug/l 32 50 3.90 2.26 1.96 4.80 1.51 3.18
Dissolved Barium 10 ug/l 37.70 29.40 27.80 23.40 21.80 21.20
Total Barium 10 ug/l 46.60 32.30 45.40 252.00 26.70 39.10
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 860 1,010 292 171 525 274
Total Boron 100 ug/l 1,050 1,600 307 181 1,150 331
Dissolved Cadmium 1 ug/l 4.4-12.5 11.0-50.3 0.00 0.00 0.00 0.35 0.29 0.00
Total Cadmium 1 ug/l 4.9-14.8 12.1-59.3 0.43 0.00 0.60 7.90 0.41 0.37

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

General Chemistry

Nutrients

Indicator Bacteria

Metals
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Table C-6.  Water Quality Results for Constituents Measured at the Malibu Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/11/2005 11/16/2004 3/9/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

Dissolved Chromium 5 ug/l 134.0-424.1 1124.0-3557.8 1.66 2.07 1.77 0.56 0.62 0.00
Total Chromium 5 ug/l 50 424.0-1342.0 3556.9-11258.8 2.37 2.84 1.96 30.40 0.62 7.78
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 18.9-63.0 30.6-115.3 4.02 6.13 6.89 5.39 8.07 4.09
Total Copper 5 ug/l 12 19.7-65.6 31.9-120.1 17.30 15.90 24.20 38.90 17.20 9.38
Dissolved Iron 100 ug/l 0 0 0 735 0 0
Total Iron 100 ug/l 268 425 783 20,150 163 0
Dissolved Lead 5 ug/l 6.4-27 165.1-684.1 0.00 0.00 0.00 0.54 0.00 0.00
Total Lead 5 ug/l 8 9.7-58.1 248.9-1492.0 1.18 1.07 7.79 21.50 3.15 0.54
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Manganese 30 ug/l 202 34.5 52.3 843.00 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 109.2-359.0 982.0-3228.1 20.00 6.75 6.17 5.50 6.76 5.02
Total Nickel 5 ug/l 20 100 109.4-359.7 984.0-3235.3 24.20 8.11 7.65 44.20 7.57 9.49
Dissolved Selenium 5 ug/l 15.70 3.34 3.13 1.18 3.75 8.97
Total Selenium 5 ug/l 60 50 19.20 4.79 3.17 2.08 3.75 20.80
Dissolved Silver 1 ug/l 15.6-174.9 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 18.3-205.7 0.00 0.00 0.00 0.30 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 246.0-810.44 246.0-810.4 11.00 9.39 41.20 6.91 22.40 6.67
Total Zinc 50 ug/l 251.6-828.7 251.6-828.7 19.40 15.90 96.30 102.00 37.40 10.80

Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Antracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 24.30
Bis(2-chlorisopropyl) ether 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table C-6.  Water Quality Results for Constituents Measured at the Malibu Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/11/2005 11/16/2004 3/9/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro_3_methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
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Table C-6.  Water Quality Results for Constituents Measured at the Malibu Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/11/2005 11/16/2004 3/9/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.95 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.0043 2.4 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.001 1.1 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.056 0.24 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.001 2 0.036 0.086 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.0002 0.73 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.000 0.030 0.042 0.00 0.06 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.

Pesticides

Herbicides

0.008

0.018

0.03 0.014

PCBs

Page 4 of 4

RB-AR45278



Table C-7.  Water Quality Results for Constituents Measured at the Santa Clara River Mass Emission Site for the 2004-2005 Monitoring 
Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 1/7/2005 11/16/2004 3/9/2005

Cyanide 0.01 mg/L 0.004 0.010 0.000 0.000 0.000 0.000
pH mg/L 6.5<pH<8.5 7.36 7.07 7.58 7.72 8.17
TPH 1 0.00 1.00 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 0.00 0.00 0.00 0.00 0.00
Total Phenols 0.1 mg/L 0.00 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 6.78 10.29 10.40 8.60 10.76
Calcium 1 mg/L 112.00 24.00 28.10 136.00 100.20
Magnesium 1 mg/L 36.00 7.29 9.72 41.30 51.10
Potassium 1 mg/L 10.50 4.99 2.93 5.43 7.14
Sodium 1 mg/L 87.00 19.10 23.20 108.00 63.20
Bicarbonate 2 mg/L 228.00 67.10 369.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 100 115.00 15.60 9.26 140.00 46.50
Fluoride     0.1 mg/L 2.4 0.40 0.16 0.20 0.44 0.52
Sulfate 0.1 mg/L 300 288.00 48.40 87.80 263.00 253.00
Alkalinity 0.1 mg/L 187.00 55.00 50.60 303.00 253.00
Hardness 2 mg/L 428.0 90.0 110.0 510.0 460.0
COD 10 mg/L 49.90 16.30 27.92 11.80 27.20
Specific Conductance 1 umhos/cm 1074 235 317 1560 999
Total Dissolved Solids 2 mg/L 1500 732 134 206 914 696
Turbidity 0.1 NTU 225 141.00 37.30 193.00 0.87 0.45
Total Suspended Solids 2 mg/L 870 6591 2662 5 600
Volatile Suspended Solids 1 mg/L 79 569 190 4 21
MBAS 0.05 mg/L 0.10 0.00 0.00 0.00 0.00
Total Organic Carbon 1 mg/L 20.37 11.20 3.49 4.22 3.39
BOD 2 mg/L 21.80 10.40 5.58 3.60 0.00

Dissolved Phosphorus 0.05 mg/L 0.18 0.20 0.10 0.25 0.14
Total Phosphorus 0.05 mg/L 0.83 0.37 0.18 0.28 0.67
Ammonia 0.1 mg/L 0.00 0.20 0.37 0.00 0.98
NH3-N 0.1 mg/L 0.00 0.17 0.30 0.00 0.81
Nitrate 0.1 mg/L 4.23 6.04 3.38 4.84 7.20
Nitrate-N 0.5 mg/L 10 0.96 1.36 0.76 1.09 1.63
Nitrite-N 0.03 mg/L 1 0.43 0.00 0.00 0.00 0.00
Kjeldahl-N 0.1 mg/L 2.94 3.32 0.74 1.31 1.00

Total Coliform 20 MPN/100ml 10,000 500,000 300,000 300,000 5,000 2,800
Fecal Coliform 20 MPN/100ml 400 300,000 240,000 16,000 20 500
Fecal Streptococcus 20 MPN/100ml 300,000 90,000 220,000 300 1,300
Enterococcus 20 MPN/100ml 104 300,000 90,000 220,000 300 800

Dissolved Aluminum 100 ug/l 0.00 0.00 3680.00 0.00 0.00
Total Aluminum 100 ug/l 1000 450 10,343 19,650 0 7,500
Dissolved Antimony 5 ug/l 1.07 0.51 0.00 0.00 0.00
Total Antimony 5 ug/l 6 1.15 0.70 0.87 0.00 0.00
Dissolved Arsenic 5 ug/l 1.76 1.13 1.58 1.55 2.65
Total Arsenic 5 ug/l 32 50 2.26 5.17 3.07 1.55 3.89
Dissolved Barium 10 ug/l 68.00 24.60 135.00 69.50 97.40
Total Barium 10 ug/l 75.90 263.00 152.00 75.30 197.00
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 583 186 0 1,050 388
Total Boron 100 ug/l 634 399 375 1,860 413
Dissolved Cadmium 1 ug/l 2.2-7.8 3.8-24.9 0.00 0.00 0.74 0.00 0.00
Total Cadmium 1 ug/l 2.3-8.9 4.0-28.4 0.00 1.27 0.96 0.00 0.29

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

General Chemistry

Nutrients

Indicator Bacteria

Metals
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Table C-7.  Water Quality Results for Constituents Measured at the Santa Clara River Mass Emission Site for the 2004-2005 Monitoring 
Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

Dissolved Chromium 5 ug/l 60.0-248.4 503.4-2083.8 1.69 1.16 1.56 0.60 7.21
Total Chromium 5 ug/l 50 189.8-786.0 1593.0-6594.4 3.40 22.70 12.80 0.60 9.60
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 8.2-36.0 12.2-62.3 5.90 22.60 17.20 1.90 3.83
Total Copper 5 ug/l 12 8.5-37.5 12.7-64.9 15.70 28.00 19.50 14.40 18.50
Dissolved Iron 100 ug/l 0 0 3635 0 0
Total Iron 100 ug/l 988 34,956 27,400 128 15,160
Dissolved Lead 5 ug/l 2.2-14 57.6-359.7 0.00 0.00 12.50 0.00 0.00
Total Lead 5 ug/l 8 2.8-25.3 71.4-649.6 1.48 35.30 14.40 3.36 8.19
Dissolved Manganese 30 ug/l 0.00 0.00 512.00 0.00 0.00
Total Manganese 30 ug/l 53 407 594.00 131.00 485.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 47.6-206.6 428.3-1858.1 14.40 4.62 10.00 14.40 5.17
Total Nickel 5 ug/l 20 100 47.7-207.0 429.2-1861.8 15.70 19.50 15.00 15.10 12.70
Dissolved Selenium 5 ug/l 2.26 0.00 0.00 4.23 1.74
Total Selenium 5 ug/l 60 50 3.04 0.00 0.00 4.23 3.69
Dissolved Silver 1 ug/l 2.9-56.86 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 3.4-66.9 0.00 0.25 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 107.2-466.0 107.2-466.0 10.20 12.00 29.70 0.00 2.27
Total Zinc 50 ug/l 109.6-476.5 109.6-476.5 11.10 68.80 60.80 27.40 52.20

Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
Anthracene 3 ug/l 0.00 0.00 0.00 0.00 0.00
Antracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00
Bis(2-chlorisopropyl) ether 2 ug/l 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table C-7.  Water Quality Results for Constituents Measured at the Santa Clara River Mass Emission Site for the 2004-2005 Monitoring 
Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 5 ug/l 0.00 0.00 0.00 0.00 0.00
4-chloro_3_methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00
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Table C-7.  Water Quality Results for Constituents Measured at the Santa Clara River Mass Emission Site for the 2004-2005 Monitoring 
Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 3 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.95 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.0043 2.4 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.001 1.1 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.056 0.24 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.036 0.086 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.0002 0.73 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.410 0.030 0.00 0.00 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 10 ug/l 70 0.00 0.00 0.00 0.00 0.00
2,4,5-TP 1 ug/l 50 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.

PCBs

Pesticides

Herbicides

0.008

0.018

0.03 0.014
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APPENDIX D 
 

Photos for 2004-2005 Trash Monitoring Surveys 
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D-1 

San Gabriel River Watershed 2004-2005 Trash Photos 
 

 
Figure D-1. San Gabriel River after first storm event, October 17, 2004. 

 
 

 
Figure D-2. San Gabriel River on October 26, 2004. 
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Figure D-3. San Gabriel River on December 5, 2004. 

 
 

 
Figure D-4. San Gabriel River on December 28, 2004. 
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Coyote Creek Watershed 2004-2005 Trash Photos 
 

 
Figure D-5. Coyote Creek after first storm event, October 17, 2004. 

 
 

 
Figure D-6. Coyote Creek on October 26, 2004. 
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Figure D-7. Coyote Creek on December 5, 2004. 

 
 

 
Figure D-8. Coyote Creek on December 28, 2004. 
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Los Angeles River Watershed 2004-2005 Trash Photos 
 

 
Figure D-9. Los Angeles River after first storm event, October 17, 2004. 

 
 

 
Figure D-10. Los Angeles River on October 26, 2004. 
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Figure D11. Los Angeles River on December 5, 2004. 

 
 

 
Figure D-12. Los Angeles River on December 28, 2004. 
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Dominguez Channel Watershed 2004-2005 Trash Photos 
 

 
Figure D-13. Dominguez Channel after first storm event, October 17, 2004. 

 
 

 
Figure D-14. Dominguez Channel on October 26, 2004. 
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Figure D-15. Dominguez Channel on December 5, 2004. 

 
 

 
Figure D-16. Dominguez Channel on December 28, 2004. 
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Ballona Creek Watershed 2004-2005 Trash Photos 
 

 
Figure D-17. Ballona Creek after first storm event, October 17, 2004. 

 
 

 
Figure D-18. Ballona Creek on October 26, 2004. 
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Figure D-19. Ballona Creek on December 5, 2004. 

 
 

 
Figure D-20. Ballona Creek on December 28, 2004. 
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Malibu Creek Watershed 2004-2005 Trash Photos 
 

 
Figure D-21. Malibu Creek after first storm event, October 17, 2004. 

 
 

 
Figure D-22. Malibu Creek on October 26, 2004. 
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Figure D-23. Malibu Creek on December 5, 2004. 

 
 

 
FigureD- 24. Malibu Creek on December 28, 2004. 
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Santa Clara River Watershed 2004-2005 Trash Photos 
 

 
Figure D-25. Santa Clara River after first storm event, October 17, 2004. 

 
 

 
Figure D-26. Santa Clara River on October 26, 2004. 

RB-AR45296



D-14 

 

 
Figure D-27. Santa Clara River on December 28, 2004. 

 
 

 
Figure D-28. Santa Clara River on January 7, 2005. 
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Laboratory Analytical Data Results for Estuary 
Monitoring 
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Constituent Units
4002 4034 4066 4194 4258 4322 4520

Toxicity
Mean Eohaustorius  Survival % 96 93 96 97 92 88 89

Infauna Community Indices
Number of species #/0.1 m2 14 30 6 14 23 28 18
Total abundance #/0.1 m2 223 286 15 37 1735 899 1160
Shannon-Wiener diversity 1.39 2.49 1.41 2.30 1.58 2.04 1.29
Evenness 0.53 0.73 0.79 0.87 0.50 0.61 0.45
Dominance 2 7 3 6 3 4 2

Sediment Size & TOC
Gravel % 0.21 0.25 0.28 0.28 0.19 0.00 0.33
Sand % 88.99 83.14 99.72 94.28 68.08 82.08 91.29
Silt % 10.11 15.52 0.00 5.35 29.19 16.66 6.85
Clay % 0.70 1.11 0.00 0.09 2.54 1.27 1.46
Median size microns 461.04 434.06 553.96 534.34 243.10 407.08 624.46
Mean size microns 423.18 216.09 585.61 526.13 113.68 173.51 579.05
TOC % J0.195 J0.211 <0.017 J0.114 J0.226 0.399 0.273

Metals
Aluminum mg/kg 7310 7500 4400 4920 5890 4980 2840
Antimony mg/kg 0.40 0.47 0.20 0.24 0.20 0.27 0.39
Arsenic mg/kg 1.44 2.04 1.04 2.23 2.56 1.83 2.35
Barium mg/kg 53.7 46.6 22.6 42.9 43.3 35.6 20.2
Beryllium mg/kg 0.19 0.22 J0.09 0.19 0.23 0.23 0.10
Cadmium mg/kg 0.12 J0.08 J0.05 0.14 J0.08 J0.06 0.14
Chromium mg/kg 15.3 17.4 7.4 10.4 11.7 13.7 5.7
Copper mg/kg 9.1 17.0 7.5 13.5 14.5 11.3 8.0
Iron mg/kg 17300 18400 5510 8340 7760 10500 4980
Lead mg/kg 11.5 18.3 4.7 15.8 10.8 21.4 9.8
Mercury mg/kg J0.02 0.04 0.10 0.04 0.04 0.03 0.02
Nickel mg/kg 7.4 23.8 4.1 7.5 6.9 7.5 4.7
Selenium mg/kg 0.34 0.51 0.26 0.44 0.47 0.46 <0.24
Silver mg/kg <0.025 0.27 0.65 0.11 0.13 J0.07 0.10
Zinc mg/kg 37.2 47.0 22.0 43.5 39.6 36.1 48.3

Pesticides
2,4'-DDD ug/kg <1 <1 <1 <1 <1 <1 <0.1
2,4'-DDE ug/kg <1 <1 <1 <1 <1 <1 <0.1
2,4'-DDT ug/kg <1 <1 <1 <1 <1 <1 <0.1
4,4'-DDD ug/kg <1 <1 <1 <1 <1 <1 <3.8
4,4'-DDE ug/kg J1.5 J2.8 1 J2.2 J3.7 J2 <3.8
4,4'-DDT ug/kg <1 <1 <1 <1 <1 <1 <0.2
Total Detectable DDT ug/kg 1.5 2.8 1.0 2.2 3.7 2.0 0.0
alpha-Chlordane ug/kg <1 <1 <1 <1 <1 <1 <0.14
gamma-Chlordane ug/kg <1 <1 <1 <1 <1 <1 <0.2
Total Detectable Chlordane ug/kg 0 0 0 0 0 0 0

Stations

Table E-1. Laboratory Analytical Results for San Gabriel River Estuary
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Constituent Units
4002 4034 4066 4194 4258 4322 4520

Stations

Table E-1. Laboratory Analytical Results for San Gabriel River Estuary

PAHs
1,6,7-Trimethylnaphthalene ug/kg <1 <1 <1 <1 <1 <1 40.4
1-Methylnaphthalene ug/kg <1 <1 <1 J1.5 <1 <1 <12
1-Methylphenanthrene ug/kg <1 J3.8 <1 J1.1 12.9 <1 <41
2,6-Dimethylnaphthalene ug/kg <1 <1 <1 <1 <1 <1 79.6
2-Methylnaphthalene ug/kg <1 <1 <1 <1 <1 <1 97.7
Acenaphthene ug/kg <1 J3.6 <1 <1 18.8 <1 <28
Acenaphthylene ug/kg <1 <1 <1 <1 <1 <1 <15
Anthracene ug/kg <1 8.5 <1 J1.4 61.8 <1 <18
Benz(a)anthracene ug/kg J2 12.3 J3.4 16.7 246 5 39.7
Benzo(a)pyrene ug/kg <1 11.2 5.8 31 333 14.2 <55
Benzo(b)fluoranthene ug/kg 10.4 12.4 J4.3 20.4 175 11.4 <63
Benzo(e)pyrene ug/kg 9.7 9.1 J4.7 20.1 130 12.1 <57
Benzo(g,h,i)perylene ug/kg <1 6.1 J3.9 21.2 120 16.3 <56
Benzo(k)fluoranthene ug/kg 8.7 10.6 5.1 23.8 211 14.2 <82
Biphenyl ug/kg <1 <1 <1 <1 <1 <1 29.1
Chrysene ug/kg 9.4 15.1 J4.6 22 204 9.5 <36
Dibenz(a,h)anthracene ug/kg <1 <1 <1 J4.9 <1 J2.5 <52
Fluoranthene ug/kg 11.3 45.2 7 35.2 410 9.4 42.5
Fluorene ug/kg <1 7.7 <1 <1 23.4 <1 <13
Naphthalene ug/kg <1 <1 <1 <1 J1.7 <1 38.5
Perylene ug/kg <1 <1 J2.3 11.7 70.3 6.2 <23
Phenanthrene ug/kg J2.7 43.1 <1 10.8 224 J1.8 26.7
Pyrene ug/kg 11.6 33.8 6.9 34.6 372 11.7 90.7
Total Detectable PAHs ug/kg 66 223 48 256 2614 114 485

PCBs
PCB18 ug/kg <1 <1 <1 <1 <1 <1 <0.17
PCB28 ug/kg <1 <1 <1 <1 <1 <1 <0.09
PCB37 ug/kg <1 <1 <1 <1 <1 <1 <0.11
PCB44 ug/kg <1 <1 <1 <1 <1 <1 <0.076
PCB49 ug/kg <1 <1 <1 <1 <1 <1 <0.2
PCB52 ug/kg <1 <1 <1 <1 <1 <1 <0.09
PCB66 ug/kg <1 <1 <1 <1 <1 <1 <0.15
PCB70 ug/kg <1 <1 <1 <1 <1 <1 <0.2
PCB74 ug/kg <1 <1 <1 <1 <1 <1 <0.16
PCB77 ug/kg <1 <1 <1 <1 <1 <1 <0.19
PCB81 ug/kg <1 <1 <1 <1 <1 <1 <0.23
PCB87 ug/kg <1 <1 <1 <1 <1 <1 <0.18
PCB99 ug/kg <1 <1 <1 <1 <1 <1 <0.39
PCB101 ug/kg <1 <1 <1 <1 <1 <1 <2.6
PCB105 ug/kg <1 <1 <1 <1 <1 <1 <0.11
PCB110 ug/kg <1 <1 <1 <1 <1 <1 <0.34
PCB114 ug/kg <1 <1 <1 <1 <1 <1 <0.13
PCB118 ug/kg <1 <1 <1 <1 <1 <1 <0.25
PCB119 ug/kg <1 <1 <1 <1 <1 <1 <0.15
PCB123 ug/kg <1 <1 <1 <1 <1 <1 <0.19
PCB126 ug/kg <1 <1 <1 <1 <1 <1 <0.31
PCB128/167 ug/kg <1 <1 <1 <1 <1 <1 <0.26
PCB138 ug/kg <1 <1 <1 <1 <1 <1 <0.16
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Constituent Units
4002 4034 4066 4194 4258 4322 4520

Stations

Table E-1. Laboratory Analytical Results for San Gabriel River Estuary

PCB149 ug/kg <1 <1 <1 <1 <1 <1 <0.33
PCB151 ug/kg <1 <1 <1 <1 <1 <1 <0.2
PCB153 ug/kg <1 <1 <1 <1 <1 <1 <0.2
PCB156 ug/kg <1 <1 <1 <1 <1 <1 <0.051
PCB157 ug/kg <1 <1 <1 <1 <1 <1 <0.08
PCB158 ug/kg <1 <1 <1 <1 <1 <1 <0.072
PCB169 ug/kg <1 <1 <1 <1 <1 <1 <0.15
PCB170 ug/kg <1 <1 <1 <1 <1 <1 <0.057
PCB177 ug/kg <1 <1 <1 <1 <1 <1 <0.1
PCB180 ug/kg <1 <1 <1 <1 <1 <1 <0.092
PCB183 ug/kg <1 <1 <1 <1 <1 <1 <0.31
PCB187 ug/kg <1 <1 <1 <1 <1 <1 <0.26
PCB189 ug/kg <1 <1 <1 <1 <1 <1 <0.085
PCB194 ug/kg <1 <1 <1 <1 <1 <1 <0.14
PCB201 ug/kg <1 <1 <1 <1 <1 <1 <0.034
PCB206 ug/kg <1 <1 <1 <1 <1 <1 <0.095
Total Detectable PCBs ug/kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Mean ER-M quotient 0.04 0.08 0.04 0.05 0.05 0.04 0.03
NR = Not reported
J = Estimated value above MDL and below RL
Chemisty in Bold = > ER-L
Chemisty in Bold = > ER-M
Toxicity in Bold = identified as moderately toxic (Bight 03 draft report)
Toxicity in Bold = identified as highly toxic (Bight 03 draft report)
Mean ERM-Q Bold = above 0.01 threshold 
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Constituent Units
4142 4440 4600 4788 4856

Toxicity
Mean Eohaustorius  Survival % 93 65 76 95 86

Infauna Community Indices
Number of species #/0.1 m2 20 43 21 12 16
Total abundance #/0.1 m2 547 5014 320 283 1387
Shannon-Wiener diversity 0.97 1.63 1.47 1.40 1.06
Evenness 0.33 0.43 0.48 0.56 0.38
Dominance 1 3 2 3 2

Sediment Size & TOC
Gravel % NR 0.23 0.00 0.23 0.00
Sand % NR 62.14 17.14 53.94 27.08
Silt % NR 35.49 77.21 44.28 68.97
Clay % NR 2.14 5.66 1.57 3.95
Median size microns NR 193.74 21.15 80.98 27.33
Mean size microns NR 119.12 22.40 121.82 34.84
TOC % J0.272 2.458 0.912 1.698 0.884

Metals
Aluminum mg/kg 3790 7850 19900 4390 6630
Antimony mg/kg 0.14 0.82 0.66 0.21 0.58
Arsenic mg/kg 0.90 5.29 6.61 1.89 2.07
Barium mg/kg 30.2 55.4 96.2 31.2 44.2
Beryllium mg/kg J0.08 0.22 0.85 0.21 0.18
Cadmium mg/kg 0.23 0.33 1.47 0.36 0.70
Chromium mg/kg 5.9 14.5 50.0 14.2 10.8
Copper mg/kg 6.7 28.2 61.3 12.7 24.6
Iron mg/kg 6040 13900 23300 6590 10300
Lead mg/kg 4.5 33.0 37.2 7.6 19.4
Mercury mg/kg 0.07 0.09 0.13 0.09 0.01
Nickel mg/kg 4.1 10.2 24.8 9.5 9.1
Selenium mg/kg 0.24 0.57 2.07 0.37 <0.24
Silver mg/kg 0.30 0.23 1.78 0.49 0.16
Zinc mg/kg 65.2 98.8 211.0 55.7 101.0

Pesticides
2,4'-DDD ug/kg <1 <0.1 41.5 26.5 <5.7
2,4'-DDE ug/kg <1 <0.1 34 18.8 <0.1
2,4'-DDT ug/kg <1 <0.1 40 17.1 <0.1
4,4'-DDD ug/kg <1 <3.8 54.4 36.3 <3.8
4,4'-DDE ug/kg <1 <3.8 54.9 28 <3.8
4,4'-DDT ug/kg <1 <0.2 53.2 28.9 <0.2
Total Detectable DDT ug/kg 0.0 0.0 278.0 155.6 0.0
alpha-Chlordane ug/kg <1 <0.14 24.2 14.4 <0.14
gamma-Chlordane ug/kg <1 <0.2 27.3 16.4 <0.2
Total Detectable Chlordane ug/kg 0 0 51.5 30.8 0

Stations

Table E-2. Laboratory Analytical Results for Los Angeles River Estuary 
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Constituent Units
4142 4440 4600 4788 4856

Stations

Table E-2. Laboratory Analytical Results for Los Angeles River Estuary 

PAHs
1,6,7-Trimethylnaphthalene ug/kg <1 <21 15.6 12.3 <21
1-Methylnaphthalene ug/kg <1 16.5 11.5 9.2 39.8
1-Methylphenanthrene ug/kg J1.2 <41 33 23.2 <41
2,6-Dimethylnaphthalene ug/kg <1 <32 15.8 12.8 80.2
2-Methylnaphthalene ug/kg <1 35.2 17.6 13.3 100
Acenaphthene ug/kg <1 <28 33.1 21.6 <28
Acenaphthylene ug/kg <1 <15 31.7 20.8 <15
Anthracene ug/kg <1 <18 136 77.9 <18
Benz(a)anthracene ug/kg J2.6 55.8 462 300 35.2
Benzo(a)pyrene ug/kg <1 <55 1290 832 <55
Benzo(b)fluoranthene ug/kg 5 <63 1210 794 <63
Benzo(e)pyrene ug/kg 10.8 <57 651 428 <57
Benzo(g,h,i)perylene ug/kg 7.8 <56 331 208 <56
Benzo(k)fluoranthene ug/kg <1 <82 944 676 <82
Biphenyl ug/kg <1 <10 13.2 7.5
Chrysene ug/kg 6.5 <36 609 409 <36
Dibenz(a,h)anthracene ug/kg <1 <52 191 120 <52
Fluoranthene ug/kg 9.5 <24 795 465 37.2
Fluorene ug/kg <1 <13 35.9 24.8 16.6
Naphthalene ug/kg <1 37.2 12.7 9.6 51
Perylene ug/kg 15.4 <23 259 168 <23
Phenanthrene ug/kg J2.6 42.2 228 138 40.3
Pyrene ug/kg 11.7 112 1030 646 58
Total Detectable PAHs ug/kg 73 299 8356 5417 458

PCBs
PCB18 ug/kg <1 <0.17 15.4 8.9 <0.17
PCB28 ug/kg <1 <0.09 19.9 12.4 <0.09
PCB37 ug/kg <1 <0.11 15.7 10.1 <0.11
PCB44 ug/kg <1 <0.076 10.8 9.3 <0.076
PCB49 ug/kg <1 <0.2 19.2 12.4 <0.2
PCB52 ug/kg <1 <0.09 14.4 9.3 <0.09
PCB66 ug/kg <1 <0.15 17 12 <0.15
PCB70 ug/kg <1 <0.2 18.3 11.3 <0.2
PCB74 ug/kg <1 <0.16 14.9 10.2 <0.16
PCB77 ug/kg <1 <0.19 17.3 12.9 <0.19
PCB81 ug/kg <1 <0.23 15.5 10.9 <0.23
PCB87 ug/kg <1 <0.18 15.8 12.4 <0.18
PCB99 ug/kg <1 <0.39 20.7 13.2 <0.39
PCB101 ug/kg <1 <0.24 24.6 16.1 <2.6
PCB105 ug/kg <1 <0.11 17 8.9 <0.11
PCB110 ug/kg <1 <2.9 22.7 14.6 <2.9
PCB114 ug/kg <1 <0.13 12.4 9.2 <0.13
PCB118 ug/kg <1 <0.25 19.5 13 <0.25
PCB119 ug/kg <1 <0.15 17 11.8 <0.15
PCB123 ug/kg <1 <0.19 23.4 14.8 <0.19
PCB126 ug/kg <1 <0.31 <1 7.9 <0.31
PCB128/167 ug/kg <1 <0.26 15.7 14 <0.26
PCB138 ug/kg <1 <0.16 25.8 19.5 <0.16
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Constituent Units
4142 4440 4600 4788 4856

Stations

Table E-2. Laboratory Analytical Results for Los Angeles River Estuary 

PCB149 ug/kg <1 <0.33 14.7 11 <0.33
PCB151 ug/kg <1 <0.2 20 13.4 <0.2
PCB153 ug/kg <1 <0.2 30.3 21 <1.2
PCB156 ug/kg <1 <0.051 <1 8.3 <0.051
PCB157 ug/kg <1 <0.08 <1 <1 <0.08
PCB158 ug/kg <1 <0.072 13.5 10.6 <0.072
PCB169 ug/kg <1 <0.15 <1 J4.1 <0.15
PCB170 ug/kg <1 <0.057 27.7 15 <0.057
PCB177 ug/kg <1 <0.1 23.1 14.2 <0.1
PCB180 ug/kg <1 <0.092 27.6 18.9 <0.092
PCB183 ug/kg <1 <0.31 21.6 15 <0.31
PCB187 ug/kg <1 <0.26 25.1 20.4 <0.26
PCB189 ug/kg <1 <0.085 12.4 11.8 <0.085
PCB194 ug/kg <1 <0.14 23.7 18.7 <0.14
PCB201 ug/kg <1 <0.034 21.8 18.6 <0.034
PCB206 ug/kg <1 <0.095 22.5 14.9 <0.095
Total Detectable PCBs ug/kg 0.0 0.0 677.0 491.0 0.0

Mean ER-M quotient 0.04 0.08 1.62 0.93 0.06
NR = Not reported
J = Estimated value above MDL and below RL
Chemisty in Bold = > ER-L
Chemisty in Bold = > ER-M
Toxicity in Bold = identified as moderately toxic (Bight 03 draft report)
Toxicity in Bold = identified as highly toxic (Bight 03 draft report)
Mean ERM-Q Bold = above 0.01 threshold 
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Constituent Units
4206 4270 4436 4852 5012 5108

Toxicity
Mean Eohaustorius  Survival % 32 20 25 88 92 95

Infauna Community Indices
Number of species #/0.1 m2 22 8 20 24 13 24
Total abundance #/0.1 m2 862 65 1099 1308 622 2026
Shannon-Wiener diversity 1.36 1.57 1.40 1.07 1.23 1.61
Evenness 0.44 0.76 0.47 0.34 0.48 0.51
Dominance 2 3 3 1 2 3

Sediment Size & TOC
Gravel % 0.00 0.00 0.00 1.95 0.00 0.00
Sand % 16.33 15.40 29.30 80.00 41.40 32.31
Silt % 73.96 75.61 57.21 14.43 53.17 60.72
Clay % 9.70 8.99 13.50 3.46 5.43 6.96
Median size microns 18.81 19.08 24.65 575.55 38.24 26.26
Mean size microns 19.14 19.19 23.73 218.35 41.57 40.70
TOC % 5.776 2.989 4.224 1.494 3.418 1.663

Metals
Aluminum mg/kg 23800 27200 29800 4920 16100 15000
Antimony mg/kg 2.16 4.12 1.99 0.78 2.33 4.79
Arsenic mg/kg 12.20 15.40 17.20 3.17 7.45 12.20
Barium mg/kg 182.0 270.0 181.0 50.6 114.0 225.0
Beryllium mg/kg 0.88 1.13 1.07 0.15 0.43 0.39
Cadmium mg/kg 4.70 3.09 4.71 0.31 4.32 1.03
Chromium mg/kg 200.0 296.0 269.0 26.3 63.6 291.0
Copper mg/kg 175.0 248.0 171.0 26.4 117.0 205.0
Iron mg/kg 27800 33100 33900 8680 23200 22500
Lead mg/kg 493.0 288.0 720.0 37.9 139.0 94.3
Mercury mg/kg 0.59 0.40 0.48 0.06 0.24 0.47
Nickel mg/kg 49.9 43.5 57.1 9.4 30.6 31.0
Selenium mg/kg 1.51 1.73 1.41 <0.24 0.26 0.72
Silver mg/kg 4.33 3.63 4.43 0.14 0.56 1.06
Zinc mg/kg 789.0 666.0 822.0 86.9 461.0 254.0

Pesticides
2,4'-DDD ug/kg 91.7 47 100 <5.7 <0.1 <0.1
2,4'-DDE ug/kg 26.5 28.6 64.1 <0.1 <0.1 <0.1
2,4'-DDT ug/kg <1 <1 <1 <0.1 <0.1 <0.1
4,4'-DDD ug/kg 403 202.7 699 10 29 5.2
4,4'-DDE ug/kg 184 129 219 8.5 28 4.1
4,4'-DDT ug/kg 208 <1 64.8 <0.2 <0.2 <0.2
Total Detectable DDT ug/kg 913.2 407.3 1146.9 18.5 57.0 9.3
alpha-Chlordane ug/kg 39.8 21.2 65.2 <0.14 <0.14 <0.14
gamma-Chlordane ug/kg 56.4 32.2 87.3 <0.2 <0.2 <0.2
Total Detectable Chlordane ug/kg 96.2 53.4 152.5 0 0 0

Stations

Table E-3. Laboratory Analytical Results for Dominguez Channel Estuary
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Constituent Units
4206 4270 4436 4852 5012 5108

Stations

Table E-3. Laboratory Analytical Results for Dominguez Channel Estuary

PAHs
1,6,7-Trimethylnaphthalene ug/kg 17.7 5.8 J2.2 <21 44 <21
1-Methylnaphthalene ug/kg 29.9 23.6 J3.2 39.9 55.1 131
1-Methylphenanthrene ug/kg 36.3 53.6 26.2 <41 <41 <41
2,6-Dimethylnaphthalene ug/kg 52.1 22.3 10.7 106 113 <32
2-Methylnaphthalene ug/kg 90.5 32.9 14.5 106 136 224
Acenaphthene ug/kg 9.2 10 J3.8 <28 <28 <28
Acenaphthylene ug/kg 10.1 185 9.1 <15 19 137
Anthracene ug/kg 76.3 1 38 20.4 35.4 <18
Benz(a)anthracene ug/kg 543 337 462 192 258 555
Benzo(a)pyrene ug/kg 1115 953 1073 263 427 547
Benzo(b)fluoranthene ug/kg 699 560 774 449 694 481
Benzo(e)pyrene ug/kg 797 599 593 233 431 498
Benzo(g,h,i)perylene ug/kg 584 387 525 164 405 <56
Benzo(k)fluoranthene ug/kg 677 462 718 206 363 <82
Biphenyl ug/kg 10.9 6.2 J2.9 25.3 39.9 <10
Chrysene ug/kg 1021 446 561 293 379 858
Dibenz(a,h)anthracene ug/kg 251 <1 232 <52 <52 <52
Fluoranthene ug/kg 487 410 483 244 431 1230
Fluorene ug/kg 17.4 13.3 5.9 17.6 42.5 <13
Naphthalene ug/kg 47 29 8.5 47.8 82.9 142
Perylene ug/kg 214 156 210 74.1 116 <23
Phenanthrene ug/kg 267 175 129 117 267 <21
Pyrene ug/kg 1311 2132 1103 510 1810 5530
Total Detectable PAHs ug/kg 8363 7000 6988 3108 6149 10333

PCBs
PCB18 ug/kg 8 9.1 10.4 <0.17 <2.6 <0.17
PCB28 ug/kg 15.2 14.6 21 <0.09 <0.09 <0.09
PCB37 ug/kg <1 <1 7.5 <0.11 2.2 <0.11
PCB44 ug/kg <1 <1 <1 <0.076 <0.076 <0.076
PCB49 ug/kg <1 <1 55.7 <0.2 <0.2 <0.2
PCB52 ug/kg 8.7 <1 8.5 <0.09 5.8 <0.09
PCB66 ug/kg 24 26.1 19.2 <2.1 4 <2.1
PCB70 ug/kg <1 15 14.9 <2.7 <0.2 4.7
PCB74 ug/kg <1 14.4 J4 <0.16 <2.7 <0.16
PCB77 ug/kg <1 <1 <1 <0.19 <0.19 <0.19
PCB81 ug/kg <1 5.7 6.4 <0.23 <0.23 <0.23
PCB87 ug/kg <1 <1 <1 <0.18 2.9 <0.18
PCB99 ug/kg <1 8.2 7.8 <2.5 2.9 <0.39
PCB101 ug/kg 23.5 30.7 25.4 <2.6 8.1 2.6
PCB105 ug/kg <1 <1 <1 <2.6 <2.6 <0.11
PCB110 ug/kg 14.5 19.1 21.7 <2.9 5.4 <2.9
PCB114 ug/kg <1 <1 <1 <0.13 <0.13 <0.13
PCB118 ug/kg <1 7.7 12.6 <2.7 4.7 <0.25
PCB119 ug/kg <1 <1 <1 <0.15 <0.15 <0.15
PCB123 ug/kg <1 21.8 19.7 <0.19 <0.19 <0.19
PCB126 ug/kg <1 <1 <1 <0.31 <0.31 <0.31
PCB128/167 ug/kg <1 <1 <1 <0.26 <0.26 <0.26
PCB138 ug/kg 17.8 16.5 17.2 <3 5.7 <0.16
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Constituent Units
4206 4270 4436 4852 5012 5108

Stations

Table E-3. Laboratory Analytical Results for Dominguez Channel Estuary

PCB149 ug/kg 27.7 <1 <1 <2.5 5 <2.5
PCB151 ug/kg <1 <1 J4.6 <0.2 <2.5 <0.2
PCB153 ug/kg 21.3 22.7 25.5 <1.2 <1.2 <1.2
PCB156 ug/kg <1 <1 <1 <0.051 <0.051 <0.051
PCB157 ug/kg <1 <1 <1 <0.08 <0.08 <0.08
PCB158 ug/kg <1 <1 <1 <0.072 <0.072 <0.072
PCB169 ug/kg 44.2 57.4 33.3 <0.15 <0.15 <0.15
PCB170 ug/kg <1 <1 <1 <3.1 <0.057 <0.057
PCB177 ug/kg <1 <1 <1 <0.1 <3 <0.1
PCB180 ug/kg 26.5 27.4 23 <2.6 4.2 <0.092
PCB183 ug/kg 10.4 6.8 6.5 <0.31 <0.31 <0.31
PCB187 ug/kg 24.2 11.3 14.4 <0.26 <2.7 <0.26
PCB189 ug/kg <1 <1 <1 <0.085 <0.085 <0.085
PCB194 ug/kg 26.4 <1 <1 <0.14 <0.14 <0.14
PCB201 ug/kg <1 <1 9.8 <0.034 <0.034 <0.034
PCB206 ug/kg 22.4 8 9.2 <0.095 2.4 <0.095
Total Detectable PCBs ug/kg 314.8 322.5 378.3 0.0 53.3 7.3

Mean ER-M quotient 3.60 2.10 4.84 0.11 0.44 0.38
NR = Not reported
J = Estimated value above MDL and below RL
Chemisty in Bold = > ER-L
Chemisty in Bold = > ER-M
Toxicity in Bold = identified as moderately toxic (Bight 03 draft report)
Toxicity in Bold = identified as highly toxic (Bight 03 draft report)
Mean ERM-Q Bold = above 0.01 threshold 
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Constituent Units
4053 4213 5735 5767 5787

Toxicity
Mean Eohaustorius  Survival % 0 59 27 19 90

Infauna Community Indices
Number of species #/0.1 m2 37 12 45 53 85
Total abundance #/0.1 m2 16,836 5767 1628 1800 3809
Shannon-Wiener diversity 1.31 1.09 2.57 2.52 2.23
Evenness 0.36 0.44 0.67 0.63 0.50
Dominance 2 2 6 5 4

Sediment Size & TOC
Gravel % 55.00 55.70 0.21 0.29 0.68
Sand % 35.62 42.34 48.53 57.80 79.65
Silt % 8.62 1.80 48.76 39.84 18.97
Clay % 0.84 0.16 2.50 2.07 0.70
Median size microns 2222.89 2187.01 58.30 125.47 710.87
Mean size microns 1759.90 2093.95 115.75 133.83 221.73
TOC % 4.946 0.497 0.669 1.196 0.352

Metals
Aluminum mg/kg 8370 5350 6210 6040 3240
Antimony mg/kg 1.07 0.21 0.85 0.71 0.43
Arsenic mg/kg 4.01 2.37 3.54 7.52 2.97
Barium mg/kg 57.7 34.0 46.0 40.9 18.8
Beryllium mg/kg 0.23 0.21 0.17 0.19 0.12
Cadmium mg/kg 0.84 0.13 0.83 0.96 0.31
Chromium mg/kg 21.9 19.5 21.1 19.3 10.6
Copper mg/kg 36.4 11.5 32.9 33.4 10.6
Iron mg/kg 10600 8390 12900 10600 6390
Lead mg/kg 41.0 12.7 111.0 59.3 35.5
Mercury mg/kg 0.11 0.03 0.05 0.08 0.03
Nickel mg/kg 13.1 9.7 13.3 12.5 7.6
Selenium mg/kg 0.77 0.47 <0.24 0.26 <0.24
Silver mg/kg 0.86 0.44 0.66 0.87 0.36
Zinc mg/kg 202.0 73.5 186.0 165.0 107.0

Pesticides
2,4'-DDD ug/kg <1 <1 <5.7 <5.7 <5.7
2,4'-DDE ug/kg <1 J1.4 <0.1 <0.1 <0.1
2,4'-DDT ug/kg <1 <1 <0.1 <0.1 <0.1
4,4'-DDD ug/kg <1 <1 5.4 5 <3.8
4,4'-DDE ug/kg 17.3 <1 <3.8 4.7 <3.8
4,4'-DDT ug/kg <1 <1 <0.2 <0.2 <0.2
Total Detectable DDT ug/kg 17.3 1.4 5.4 9.7 0.0
alpha-Chlordane ug/kg 10.4 <1 <0.14 <0.14 <0.14
gamma-Chlordane ug/kg 11.2 J1.3 <0.2 <0.2 <0.2
Total Detectable Chlordane ug/kg 21.6 1.3 0 0 0

Stations

Table E-4. Laboratory Analytical Results for Ballona Creek Estuary 
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Constituent Units
4053 4213 5735 5767 5787

Stations

Table E-4. Laboratory Analytical Results for Ballona Creek Estuary 

PAHs
1,6,7-Trimethylnaphthalene ug/kg J1.8 <1 <21 <21 <21
1-Methylnaphthalene ug/kg <1 <1 <12 <12 49.7
1-Methylphenanthrene ug/kg 15.3 9.6 <41 <41 <41
2,6-Dimethylnaphthalene ug/kg J3.5 <1 <32 <32 136
2-Methylnaphthalene ug/kg J2 <1 28 17.7 107
Acenaphthene ug/kg J4.6 <1 <28 <28 <28
Acenaphthylene ug/kg J3.7 <1 <15 <15 <15
Anthracene ug/kg 15 J1.2 <18 <18 <18
Benz(a)anthracene ug/kg 123 7.8 <32 50.7 <32
Benzo(a)pyrene ug/kg 156 5.3 <55 <55 <55
Benzo(b)fluoranthene ug/kg 168 <1 <63 <63 <63
Benzo(e)pyrene ug/kg 152 9.01 <57 <57 <57
Benzo(g,h,i)perylene ug/kg 145.3 <1 <56 <56 <56
Benzo(k)fluoranthene ug/kg 167 8.8 <82 <82 <82
Biphenyl ug/kg <1 <1 21.4 <10 26.9
Chrysene ug/kg 236 6.8 <36 75.9 <36
Dibenz(a,h)anthracene ug/kg 22.3 <1 <52 <52 <52
Fluoranthene ug/kg 319 12.7 44.1 91.2 <24
Fluorene ug/kg 6.2 <1 <13 <13 <13
Naphthalene ug/kg J4 <1 <21 <21 60
Perylene ug/kg 65.4 <1 <23 <23 <23
Phenanthrene ug/kg J1.4 J3 28.5 55.8 28
Pyrene ug/kg 317 J4.9 60.3 197 <35
Total Detectable PAHs ug/kg 1929 69 182 488 408

PCBs
PCB18 ug/kg <1 <1 5.2 <0.17 <0.17
PCB28 ug/kg <1 <1 <0.09 <3 <0.09
PCB37 ug/kg <1 <1 <0.11 <0.11 <0.11
PCB44 ug/kg <1 <1 <0.076 <0.076 <0.076
PCB49 ug/kg <1 <1 <0.2 <0.2 <0.2
PCB52 ug/kg <1 <1 <0.09 <0.09 <0.09
PCB66 ug/kg <1 <1 <0.15 <0.15 <0.15
PCB70 ug/kg <1 <1 <0.2 <0.2 <0.2
PCB74 ug/kg <1 <1 <0.16 <0.16 <0.16
PCB77 ug/kg <1 <1 <0.19 <0.19 <0.19
PCB81 ug/kg <1 <1 <0.23 <0.23 <0.23
PCB87 ug/kg <1 <1 <0.18 <2.8 <2.8
PCB99 ug/kg <1 <1 <0.39 <2.5 <2.5
PCB101 ug/kg <1 <1 2.8 <2.6 <2.6
PCB105 ug/kg <1 <1 <0.11 <0.11 <2.6
PCB110 ug/kg <1 <1 <2.9 <2.9 <2.9
PCB114 ug/kg <1 <1 <0.13 <0.13 <0.13
PCB118 ug/kg <1 <1 <2.7 <2.7 <2.7
PCB119 ug/kg <1 <1 <0.15 <0.15 <0.15
PCB123 ug/kg <1 <1 <0.19 <0.19 <0.19
PCB126 ug/kg <1 <1 <0.31 <0.31 <0.31
PCB128/167 ug/kg <1 <1 <0.26 <3.3 <0.26
PCB138 ug/kg <1 <1 <0.16 <3 <3
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Constituent Units
4053 4213 5735 5767 5787

Stations

Table E-4. Laboratory Analytical Results for Ballona Creek Estuary 

PCB149 ug/kg <1 <1 <0.33 <2.5 <2.5
PCB151 ug/kg <1 <1 <0.2 <0.2 <0.2
PCB153 ug/kg <1 <1 <0.2 <1.2 <1.2
PCB156 ug/kg <1 <1 <0.051 <0.051 <0.051
PCB157 ug/kg <1 <1 <0.08 <0.08 <0.08
PCB158 ug/kg <1 <1 <0.072 <0.072 <0.072
PCB169 ug/kg <1 <1 <0.15 <0.15 <0.15
PCB170 ug/kg <1 <1 <0.057 <0.057 <0.057
PCB177 ug/kg <1 <1 <0.1 <0.1 <0.1
PCB180 ug/kg <1 <1 <2.6 <2.6 <2.6
PCB183 ug/kg <1 <1 <0.31 <0.31 <0.31
PCB187 ug/kg <1 <1 <0.26 <0.26 <0.26
PCB189 ug/kg <1 <1 <0.085 <0.085 <0.085
PCB194 ug/kg <1 <1 <0.14 <0.14 <0.14
PCB201 ug/kg <1 <1 <0.034 <0.034 <0.034
PCB206 ug/kg <1 <1 <0.095 <0.095 <0.095
Total Detectable PCBs ug/kg 0.0 0.0 8.0 0.0 0.0

Mean ER-M quotient 0.44 0.08 0.15 0.14 0.07
NR = Not reported
J = Estimated value above MDL and below RL
Chemisty in Bold = > ER-L
Chemisty in Bold = > ER-M
Toxicity in Bold = identified as moderately toxic (Bight 03 draft report)
Toxicity in Bold = identified as highly toxic (Bight 03 draft report)
Mean ERM-Q Bold = above 0.01 threshold 
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Constituent Units
4197 4683 4939 5739 5771

Toxicity
Mean Eohaustorius  Survival % 83 98 92 95 91

Infauna Community Indices
Number of species #/0.1 m2 3 6 3 7 3
Total abundance #/0.1 m2 11 284 5 406 37
Shannon-Wiener diversity 0.86 0.25 1.05 0.38 0.33
Evenness 0.78 0.14 0.96 0.20 0.30
Dominance 2 1 2 1 1

Sediment Size & TOC
Gravel % 0.00 0.00 0.46 0.28 0.00
Sand % 50.03 52.22 93.07 69.17 48.34
Silt % 48.32 46.20 5.54 29.28 49.71
Clay % 1.66 1.58 0.92 1.28 1.95
Median size microns 62.58 68.43 520.65 433.73 57.97
Mean size microns 56.14 68.74 449.49 153.17 57.07
TOC % 1.525 4.519 J0.282 0.378 3.24

Metals
Aluminum mg/kg 15900 12800 3630 9320 12500
Antimony mg/kg 0.41 1.35 J0.09 1.38 1.56
Arsenic mg/kg 3.77 2.74 1.69 2.42 2.96
Barium mg/kg 82.5 70.3 17.5 25.6 64.9
Beryllium mg/kg 0.53 0.40 0.17 0.20 0.41
Cadmium mg/kg 2.16 2.76 0.25 0.73 2.73
Chromium mg/kg 53.1 43.1 10.3 33.7 40.0
Copper mg/kg 23.2 45.7 3.6 14.4 35.6
Iron mg/kg 22400 24300 5670 17900 25300
Lead mg/kg 6.6 20.5 1.9 5.5 15.6
Mercury mg/kg 0.06 0.05 0.04 0.01 0.08
Nickel mg/kg 42.4 40.3 8.0 35.7 41.0
Selenium mg/kg 2.42 1.80 0.38 0.31 1.69
Silver mg/kg 0.26 0.22 0.17 <0.013 0.12
Zinc mg/kg 67.1 169.0 14.5 47.2 122.0

Pesticides
2,4'-DDD ug/kg <1 <0.1 <1 <0.1 <0.1
2,4'-DDE ug/kg <1 <0.1 <1 <0.1 <0.1
2,4'-DDT ug/kg <1 <0.1 <1 <0.1 <0.1
4,4'-DDD ug/kg <1 <0.1 <1 <0.1 <0.1
4,4'-DDE ug/kg <1 <3.8 <1 <3.8 <0.1
4,4'-DDT ug/kg <1 <0.2 <1 <0.2 <0.2
Total Detectable DDT ug/kg 0.0 0.0 0.0 0.0 0.0
alpha-Chlordane ug/kg <1 <0.14 <1 <0.14 <0.14
gamma-Chlordane ug/kg <1 <0.2 <1 <0.2 <0.2
Total Detectable Chlordane ug/kg 0 0 0 0 0

Stations

Table E-5. Laboratory Analytical Results for Malibu Lagoon
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Constituent Units
4197 4683 4939 5739 5771

Stations

Table E-5. Laboratory Analytical Results for Malibu Lagoon

PAHs
1,6,7-Trimethylnaphthalene ug/kg <1 <21 <1 <21 <21
1-Methylnaphthalene ug/kg <1 62.4 <1 21.2 <12
1-Methylphenanthrene ug/kg <1 <41 <1 <41 <41
2,6-Dimethylnaphthalene ug/kg <1 706 <1 47.8 <32
2-Methylnaphthalene ug/kg <1 107 <1 55.1 <12
Acenaphthene ug/kg J3.3 <28 <1 <28 <28
Acenaphthylene ug/kg <1 <15 <1 <15 <15
Anthracene ug/kg <1 <18 5.1 <18 <18
Benz(a)anthracene ug/kg J2.6 <32 18.9 <32 <32
Benzo(a)pyrene ug/kg J3.7 <55 19.1 <55 <55
Benzo(b)fluoranthene ug/kg J3.2 <63 14.2 <63 <63
Benzo(e)pyrene ug/kg J3.6 <57 9.3 <57 <57
Benzo(g,h,i)perylene ug/kg <1 <56 5.3 <56 <56
Benzo(k)fluoranthene ug/kg J1.5 <82 14.1 <82 <82
Biphenyl ug/kg <1 <1 <10 <10
Chrysene ug/kg J3.8 39.8 17.3 <36 <36
Dibenz(a,h)anthracene ug/kg <1 <52 J2.6 <52 <52
Fluoranthene ug/kg 6 <24 39.6 <24 <24
Fluorene ug/kg <1 <13 J1.2 <13 <13
Naphthalene ug/kg <1 90.8 <1 23 62.9
Perylene ug/kg 7.1 <23 11.3 <23 <23
Phenanthrene ug/kg J1.1 27.6 19.6 <21 39.4
Pyrene ug/kg 5.8 50.4 31.8 <35 171
Total Detectable PAHs ug/kg 42 1084 209 147 273

PCBs
PCB18 ug/kg <1 <0.17 <1 <0.17 <0.17
PCB28 ug/kg <1 <0.09 <1 <0.09 <0.09
PCB37 ug/kg <1 <0.11 <1 <0.11 <0.11
PCB44 ug/kg <1 <0.076 <1 <0.076 <0.076
PCB49 ug/kg <1 <0.2 <1 <0.2 <0.2
PCB52 ug/kg <1 <0.09 <1 <0.09 <0.09
PCB66 ug/kg <1 <0.15 <1 <0.15 <0.15
PCB70 ug/kg <1 <0.2 <1 <0.2 <0.2
PCB74 ug/kg <1 <0.16 <1 <0.16 <0.16
PCB77 ug/kg <1 <0.19 <1 <0.19 <0.19
PCB81 ug/kg <1 <0.23 <1 <0.23 <0.23
PCB87 ug/kg <1 <0.18 <1 <0.18 <0.18
PCB99 ug/kg <1 <0.39 <1 <0.39 <0.39
PCB101 ug/kg <1 <0.24 <1 <0.24 <0.24
PCB105 ug/kg <1 <0.11 <1 <0.11 <0.11
PCB110 ug/kg <1 <0.34 <1 <0.34 <0.34
PCB114 ug/kg <1 <0.13 <1 <0.13 <0.13
PCB118 ug/kg <1 <0.25 <1 <0.25 <0.25
PCB119 ug/kg <1 <0.15 <1 <0.15 <0.15
PCB123 ug/kg <1 <0.19 <1 <0.19 <0.19
PCB126 ug/kg <1 <0.31 <1 <0.31 <0.31
PCB128/167 ug/kg <1 <0.26 <1 <0.26 <0.26
PCB138 ug/kg <1 <0.16 <1 <0.16 <0.16
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Constituent Units
4197 4683 4939 5739 5771

Stations

Table E-5. Laboratory Analytical Results for Malibu Lagoon

PCB149 ug/kg <1 <0.33 <1 <0.33 <0.33
PCB151 ug/kg <1 <0.2 <1 <0.2 <0.2
PCB153 ug/kg <1 <0.2 <1 <0.2 <0.2
PCB156 ug/kg <1 <0.051 <1 <0.051 <0.051
PCB157 ug/kg <1 <0.08 <1 <0.08 <0.08
PCB158 ug/kg <1 <0.072 <1 <0.072 <0.072
PCB169 ug/kg <1 <0.15 <1 <0.15 <0.15
PCB170 ug/kg <1 <0.057 <1 <0.057 <0.057
PCB177 ug/kg <1 <0.1 <1 <0.1 <0.1
PCB180 ug/kg <1 <0.092 <1 <0.092 <0.092
PCB183 ug/kg <1 <0.31 <1 <0.31 <0.31
PCB187 ug/kg <1 <0.26 <1 <0.26 <0.26
PCB189 ug/kg <1 <0.085 <1 <0.085 <0.085
PCB194 ug/kg <1 <0.14 <1 <0.14 <0.14
PCB201 ug/kg <1 <0.034 <1 <0.034 <0.034
PCB206 ug/kg <1 <0.095 <1 <0.095 <0.095
Total Detectable PCBs ug/kg 0.0 0.0 0.0 0.0 0.0

Mean ER-M quotient 0.13 0.16 0.03 0.08 0.15
NR = Not reported
J = Estimated value above MDL and below RL
Chemisty in Bold = > ER-L
Chemisty in Bold = > ER-M
Toxicity in Bold = identified as moderately toxic (Bight 03 draft report)
Toxicity in Bold = identified as highly toxic (Bight 03 draft report)
Mean ERM-Q Bold = above 0.01 threshold 
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Table F-1.  Water Quality Results for Constituents Measured at the Centinela Creek Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Cyanide 0.01 mg/L 0.004 0.2 0.0052 0.0052 0.010 0.000 0.009 0.008 0.000 0.000 0.000
pH 6.5<pH<8.5 6.97 6.49 6.45 6.89 7.33 8.84 8.24
TPH 1 0.00 0.00 0.00 2.00 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 0.00 0.00 1.60 0.00 0.00 0.00 0.00
Total Phenols 0.1 mg/L 0.00 9.58 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 7.96 9.44 7.46 8.52 12.72 13.90
Calcium 1 mg/L 44.10 8.82 8.02 48.10 22.00 81.00 56.00
Magnesium 1 mg/L 4.86 1.94 2.43 7.30 9.12 23.30 34.00
Potassium 1 mg/L 8.40 2.35 2.24 3.70 4.22 13.00 12.20
Sodium 1 mg/L 21.80 11.20 10.80 32.70 40.00 113.00 120.00
Bicarbonate 2 mg/L 127.00 26.80 26.80 0.00 0.00 91.30 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 55.40 0.00
Chloride 2 mg/L 500 27.60 8.30 5.09 44.00 62.40 217.00 132.00
Fluoride     0.1 mg/L 1.6 0.50 0.11 0.11 0.14 0.17 0.41 0.51
Sulfate 0.1 mg/L 500 24.30 6.53 4.39 22.20 33.60 119.00 181.00
Alkalinity 0.1 mg/L 105.00 22.00 22.00 47.30 58.30 121.00 160.00
Hardness 2 mg/L 130.00 30.00 30.00 150.00 92.50 298.00 280.00
COD 10 mg/L 125.00 6.30 69.40 52.00 66.09 70.80 127.00
Specific Conductance 1 umhos/cm 305.00 95.60 83.90 264.00 386.00 1153.00 946.00
Total Dissolved Solids 2 mg/L 2000 214.00 60.00 52.00 144.00 226.00 744.00 600.00
Turbidity 0.1 NTU 225 392.00 6.52 1.74 26.10 76.60 0.88 1.47
Total Suspended Solids 2 mg/L 1194 409 110 387 421 5 5
Volatile Suspended Solids 1 mg/L 243 94 36 94 68 3 2
MBAS 0.05 mg/L 0.26 0.10 0.07 0.11 0.00 0.07 0.12
Total Organic Carbon 1 mg/L 46.45 9.29 6.00 11.60 12.56 16.50 11.60
BOD 2 mg/L 59.40 8.47 4.78 5.70 7.79 12.70 6.72

Dissolved Phosphorus 0.05 mg/L 0.58 0.16 0.20 0.17 0.57 0.11 0.14
Total Phosphorus 0.05 mg/L 0.59 0.72 0.31 0.33 0.64 0.13 0.17
Ammonia 0.1 mg/L 4.05 0.15 0.52 0.40 0.29 0.27 0.37
NH3-N 0.1 mg/L 3.35 0.12 0.43 0.33 0.24 0.22 0.31
Nitrate 0.1 mg/L 0.00 5.45 2.73 5.86 7.89 0.33 0.46
Nitrate-N 0.5 mg/L 10 0.000 1.231 0.616 1.323 1.782 0.000 0.104
Nitrite-N 0.03 mg/L 1 0.00 0.00 0.15 0.00 0.24 0.00 0.00
Kjeldahl-N 0.1 mg/L 16.90 3.00 2.18 2.48 2.96 6.62 2.32

Total Coliform 20 MPN/100ml 10,000 300,000     160,000     300,000     500,000     500,000     5,000         17,000      
Fecal Coliform 20 MPN/100ml 400 240,000     17,000       22,000       27,000       500,000     700            5,000        
Fecal Streptococcus 20 MPN/100ml 160,000     240,000     240,000     500,000     160,000     500            220           
Enterococcus 20 MPN/100ml 104 160,000     240,000     240,000     240,000     160,000     500            220           

Dissolved Aluminum 100 ug/l 0 0 0 0 1810 0 0
Total Aluminum 100 ug/l 1000 110 3,711 4,420 7,000 6,620 0 154
Dissolved Antimony 5 ug/l 3.09 3.34 2.09 1.20 0.98 2.36 1.39
Total Antimony 5 ug/l 6 3.25 4.69 4.82 3.17 1.09 2.68 1.43
Dissolved Arsenic 5 ug/l 1.93 1.10 1.19 3.64 6.21 4.44 4.25
Total Arsenic 5 ug/l 32 50 1.95 2.45 2.65 5.32 7.39 5.74 5.21
Dissolved Barium 10 ug/l 36.70 25.10 17.20 33.30 66.60 70.30 74.20

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

General Chemistry

Nutrients

Indicator Bacteria

Metals
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Table F-1.  Water Quality Results for Constituents Measured at the Centinela Creek Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Total Barium 10 ug/l 50.20 127.00 106.00 151.00 133.00 73.10 77.10
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 146 133 0 129 189 546 614
Total Boron 100 ug/l 167 960 0 153 247 1570 818
Dissolved Cadmium 1 ug/l 1-5.2 1.2-13.9 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l 1-5.8 1.2-15.5 0.00 0.79 0.94 0.65 0.29 0.00 0.00
Dissolved Chromium 5 ug/l 24.4-160 204.7-1342 1.19 0.60 0.93 1.60 2.88 4.19 1.87
Total Chromium 5 ug/l 50 77.2-506.2 647.8-4246.8 5.52 14.00 12.90 10.20 8.96 4.67 4.58
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 3.2-22.8 4.3-37.6 10.40 12.50 10.80 8.32 13.70 17.60 21.50
Total Copper 5 ug/l 12 3.3-23.7 4.5-39.1 26.20 71.70 82.90 51.00 19.50 29.50 23.90
Dissolved Iron 100 ug/l 984 0 0 183 1845 0 0
Total Iron 100 ug/l 1,200 12,750 6,800 6,670 6,940 167 0
Dissolved Lead 5 ug/l 0.7-3.9 17.0-207.2 1.39 0.00 0.00 2.01 5.91 0.00 0.00
Total Lead 5 ug/l 8 .7-12.8 19.6-327.8 3.79 59.00 36.30 35.90 11.20 1.44 1.42
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Manganese 30 ug/l 196.00 153.00 79.60 145.00 48.10 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 18.8-131.1 169.1-1179.4 10.80 3.54 2.06 3.51 4.68 4.14 4.46
Total Nickel 5 ug/l 20 100 18.8-131.4 169.4-1181.7 12.20 11.90 11.40 9.73 7.99 4.18 4.56
Dissolved Selenium 5 ug/l 0.00 0.00 0.00 0.00 1.01 7.90 1.99
Total Selenium 5 ug/l 60 50 0.00 0.00 0.00 1.01 1.05 10.70 2.59
Dissolved Silver 1 ug/l .4-22.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 .5-26.6 0.00 0.26 0.00 0.00 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 42.3-295.6 42.3-295.6 10.90 66.40 57.50 31.80 24.50 10.20 24.90
Total Zinc 50 ug/l 43.2-302.2 43.2-302.2 18.40 278.00 296.00 212.00 56.00 20.50 0.00

Acenaphthene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table F-1.  Water Quality Results for Constituents Measured at the Centinela Creek Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table F-1.  Water Quality Results for Constituents Measured at the Centinela Creek Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzyl alcohol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.03

0.018

0.008

PCBs

Pesticides
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Table F-1.  Water Quality Results for Constituents Measured at the Centinela Creek Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Diazinon 0.01 ug/l 0.08 0.03 0.11 0.00 0.12 0.04 0.00 0.02
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-D 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.

Herbicides
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Table F-2.  Water Quality Results for Constituents Measured at the Sepulveda Channel Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Cyanide 0.01 mg/L 0.004 0.2 0.0052 0.0052 0.000 0.000 0.007 0.000 0.000 0.000 0.046
pH 6.5<pH<8.5 6.84 7.84 6.79 7.16 6.99 7.93 8.26
TPH 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Phenols 0.1 mg/L 0.00 9.60 0.00 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 8.80 7.16 9.20 9.60 10.50 8.60
Calcium 1 mg/L 50.10 80.20 25.70 40.10 13.00 94.20 128.00
Magnesium 1 mg/L 18.20 36.50 8.75 2.40 4.86 49.80 92.40
Potassium 1 mg/L 13.30 7.38 3.95 4.64 2.05 10.90 20.20
Sodium 1 mg/L 35.20 56.00 16.40 19.90 14.10 103.00 117.00
Bicarbonate 2 mg/L 201.00 201.00 84.50 0.00 0.00 255.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 500 53.80 95.20 17.60 20.80 12.90 160.00 150.00
Fluoride     0.1 mg/L 1.6 0.72 0.45 0.24 0.27 0.11 0.62 0.52
Sulfate 0.1 mg/L 500 59.70 180.00 20.90 20.50 16.50 241.00 318.00
Alkalinity 0.1 mg/L 165.00 165.00 69.30 68.20 29.70 209.00 352.00
Hardness 2 mg/L 200.00 350.00 100.00 110.00 52.50 440.00 700.00
COD 10 mg/L 203.70 142.90 168.00 52.90 20.88 31.80 126.00
Specific Conductance 1 umhos/cm 537.00 880.00 248.00 232.00 126.40 1276.00 1809.00
Total Dissolved Solids 2 mg/L 2000 320.00 546.00 138.00 128.00 72.00 850.00 1220.00
Turbidity 0.1 NTU 225 180.00 97.20 1.33 3.72 2.44 1.72 3.34
Total Suspended Solids 2 mg/L 1567 175 366 755 78 15 127
Volatile Suspended Solids 1 mg/L 321 23 147 325 23 7 24
MBAS 0.05 mg/L 0.47 0.05 0.09 0.25 0.00 0.00 0.06
Total Organic Carbon 1 mg/L 86.40 8.69 8.20 16.70 4.45 9.71 15.50
BOD 2 mg/L 70.90 28.40 9.46 14.60 6.92 8.27 63.90

Dissolved Phosphorus 0.05 mg/L 0.70 0.18 0.22 0.25 0.11 0.16 0.09
Total Phosphorus 0.05 mg/L 0.79 0.34 0.55 0.69 0.27 0.22 0.59
Ammonia 0.1 mg/L 5.77 0.00 0.50 0.44 0.29 0.42 0.26
NH3-N 0.1 mg/L 4.77 0.00 0.41 0.36 0.24 0.35 0.21
Nitrate 0.1 mg/L 0.00 13.30 0.63 2.41 3.94 13.40 43.80
Nitrate-N 0.5 mg/L 10 0.000 3.003 0.142 0.544 0.890 3.026 9.845
Nitrite-N 0.03 mg/L 1 0.00 0.00 0.09 0.00 0.00 0.10 0.24
Kjeldahl-N 0.1 mg/L 22.20 1.91 4.66 3.82 1.98 3.02 1.63

Total Coliform 20 MPN/100ml 10,000 300,000     130,000     240,000     130,000     300,000     30,000       35,000      
Fecal Coliform 20 MPN/100ml 400 170,000     8,000         2,400         24,000       160,000     3,000         9,000        
Enterococcus 20 MPN/100ml 240,000     130,000     160,000     90,000       160,000     9,000         800           
Fecal Enterococcus 20 MPN/100ml 104 240,000     130,000     160,000     90,000       160,000     9,000         800           

Dissolved Aluminum 100 ug/l 0 0 0 0 0 0 0
Total Aluminum 100 ug/l 1000 117 3,163 5,640 5,760 1,710 266 512
Dissolved Antimony 5 ug/l 3.86 1.19 2.69 2.69 1.12 0.68 0.00
Total Antimony 5 ug/l 6 4.65 1.36 12.20 8.91 2.45 0.74 0.58
Dissolved Arsenic 5 ug/l 9.89 4.26 3.30 3.15 1.32 5.23 11.40
Total Arsenic 5 ug/l 32 50 12.70 5.86 14.90 8.25 2.07 6.10 12.70
Dissolved Barium 10 ug/l 40.40 44.10 33.10 35.30 16.10 45.20 79.40
Total Barium 10 ug/l 80.10 83.20 45.20 168.00 40.70 48.90 96.00
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 238 370 0 159 0 1,540 525

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

General Chemistry

Nutrients

Indicator Bacteria

Metals
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Table F-2.  Water Quality Results for Constituents Measured at the Sepulveda Channel Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Total Boron 100 ug/l 238 857 0 188 109 1,630 712
Dissolved Cadmium 1 ug/l 1.4-7 2.1-21.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l 1.5-7.9 2.2-24 0.00 0.70 2.84 1.56 0.43 0.00 0.00
Dissolved Chromium 5 ug/l 38.6-220.1 323.7-1846.5 2.32 4.31 1.23 2.49 1.06 3.35 1.66
Total Chromium 5 ug/l 50 122.1-696.5 1024.4-5843.4 5.17 11.20 30.40 16.40 5.14 3.79 3.55
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 5.2-31.8 7.3-54.2 10.80 7.46 2.04 9.78 9.64 9.83 6.59
Total Copper 5 ug/l 12 5.4-33.1 7.6-56.5 31.00 27.30 324.00 146.00 31.30 22.90 14.10
Dissolved Iron 100 ug/l 3930 0 511 1258 104 0 113
Total Iron 100 ug/l 4,280 10,848 21,200 8,890 1,810 675 1130
Dissolved Lead 5 ug/l 1.2-12.1 31.8-309.6 0.92 0.00 0.66 2.00 1.10 0.00 0.00
Total Lead 5 ug/l 8 1.4-21 36-538.3 5.03 11.90 116.00 53.00 15.70 2.11 2.58
Dissolved Manganese 30 ug/l 32.90 0.00 67.30 206.00 0.00 0.00 40.90
Total Manganese 30 ug/l 1270.00 204.00 721.00 482.00 44.90 0.00 186.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 30.2-182.3 271.5-1639.9 21.80 7.91 4.57 5.76 2.84 10.20 16.70
Total Nickel 5 ug/l 20 100 30.2-182.7 272-1643.2 26.10 14.50 31.80 20.00 6.71 10.40 17.80
Dissolved Selenium 5 ug/l 1.28 1.74 0.00 0.00 0.00 3.18 7.50
Total Selenium 5 ug/l 60 50 1.35 3.11 0.00 1.09 0.00 4.05 8.70
Dissolved Silver 1 ug/l 1.1-44.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 1.3-51.9 0.00 0.00 0.60 0.77 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 67.9-411.2 67.9-411.2 17.30 9.10 15.70 19.40 57.40 8.61 10.90
Total Zinc 50 ug/l 69.4-420.5 69.4-420.5 34.80 95.10 1340.00 453.00 116.00 21.20 43.60

Acenaphthene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 25.60
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table F-2.  Water Quality Results for Constituents Measured at the Sepulveda Channel Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzyl alcohol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table F-2.  Water Quality Results for Constituents Measured at the Sepulveda Channel Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.00 0.04 0.00 0.03 0.19 0.00 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.06 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.03

0.018

0.008

PCBs

Pesticides
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Table F-2.  Water Quality Results for Constituents Measured at the Sepulveda Channel Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-D 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.

Herbicides
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Table F-3.  Water Quality Results for Constituents Measured at the Benedict Canyon Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Cyanide 0.01 mg/L 0.004 0.2 0.0052 0.0052 0.007 0.000 0.000 0.000 0.000 0.000 0.000
pH 6.5<pH<8.5 7.09 7.19 7.19 7.18 7.18 7.86 8.23
TPH 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 0.00 0.00 0.00 0.00 0.00 0.00 1.40
Total Phenols 0.1 mg/L 0.00 9.64 0.00 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 9.00 9.20 9.14 11.17 8.75 9.98
Calcium 1 mg/L 56.10 30.10 52.10 72.00 24.00 124.00 128.00
Magnesium 1 mg/L 14.60 6.03 17.00 19.40 7.78 58.30 73.00
Potassium 1 mg/L 11.20 3.35 5.04 4.57 2.44 5.78 6.03
Sodium 1 mg/L 32.10 15.20 27.20 21.90 16.40 89.00 79.20
Bicarbonate 2 mg/L 192.00 73.80 134.20 0.00 0.00 315.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 500 45.60 14.90 36.30 24.50 17.30 144.00 103.00
Fluoride     0.1 mg/L 1.6 0.46 0.16 0.27 0.23 0.12 0.54 0.52
Sulfate 0.1 mg/L 500 63.00 23.80 89.70 44.20 40.40 330.00 340.00
Alkalinity 0.1 mg/L 157.00 60.50 110.00 84.70 44.00 259.00 270.00
Hardness 2 mg/L 200.00 100.00 200.00 100.00 92.00 550.00 620.00
COD 10 mg/L 127.50 19.40 60.80 38.10 20.05 107.50 65.70
Specific Conductance 1 umhos/cm 519.00 196.00 481.00 295.00 241.00 1265.00 1605.00
Total Dissolved Solids 2 mg/L 2000 318.00 108.00 292.00 166.00 156.00 768.00 1080.00
Turbidity 0.1 NTU 225 233.00 94.40 0.75 3.51 8.93 0.85 1.55
Total Suspended Solids 2 mg/L 2031 935 163 856 133 11 9
Volatile Suspended Solids 1 mg/L 483 137 68 214 30 8 3
MBAS 0.05 mg/L 0.30 0.06 0.06 0.13 0.00 0.00 0.00
Total Organic Carbon 1 mg/L 56.20 7.73 7.00 10.40 3.52 4.76 3.47
BOD 2 mg/L 57.90 11.50 8.80 29.20 15.80 2.96 3.78

Dissolved Phosphorus 0.05 mg/L 0.54 0.21 0.32 0.21 0.16 0.05 0.06
Total Phosphorus 0.05 mg/L 0.77 0.38 0.40 0.59 0.48 0.08 0.07
Ammonia 0.1 mg/L 4.48 0.10 0.59 0.34 0.18 0.13 0.15
NH3-N 0.1 mg/L 3.70 0.00 0.49 0.28 0.15 0.10 0.13
Nitrate 0.1 mg/L 0.00 2.61 5.87 3.10 2.55 7.82 11.30
Nitrate-N 0.5 mg/L 10 0.000 0.589 1.325 0.700 0.576 1.766 2.552
Nitrite-N 0.03 mg/L 1 0.00 0.00 0.58 0.00 0.07 0.12 0.00
Kjeldahl-N 0.1 mg/L 19.20 2.56 1.93 2.50 1.96 1.30 1.08

Total Coliform 20 MPN/100ml 10,000 220,000     240,000     300,000     300,000     240,000     30,000       170,000    
Fecal Coliform 20 MPN/100ml 400 170,000     30,000       28,000       22,000       240,000     130            900           
Enterococcus 20 MPN/100ml 300,000     220,000     240,000     160,000     240,000     1,700         1,100        
Fecal Enterococcus 20 MPN/100ml 104 300,000     220,000     240,000     90,000       240,000     1,700         700           

Dissolved Aluminum 100 ug/l 0 0 0 0 0 0 0
Total Aluminum 100 ug/l 1000 166 6,219 3,380 8,100 2,440 154 152
Dissolved Antimony 5 ug/l 3.37 1.45 2.12 2.03 0.68 0.52 0.63
Total Antimony 5 ug/l 6 3.67 3.97 4.01 5.71 1.42 0.57 0.65
Dissolved Arsenic 5 ug/l 4.57 2.42 2.86 2.11 1.22 1.98 2.74
Total Arsenic 5 ug/l 32 50 4.75 5.87 4.34 4.87 2.32 2.54 3.51
Dissolved Barium 10 ug/l 30.10 25.00 26.90 25.20 15.50 49.50 55.80
Total Barium 10 ug/l 58.60 161.00 107.00 151.00 40.10 55.70 58.00
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 227 184 0 100 0 371 442

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

General Chemistry

Nutrients

Indicator Bacteria

Metals
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Table F-3.  Water Quality Results for Constituents Measured at the Benedict Canyon Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Total Boron 100 ug/l 282 1000 0 144 132 438 685
Dissolved Cadmium 1 ug/l 2.2-8.2 3.9-27 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l 2.3-9.4 4.1-30.9 0.00 2.81 1.75 1.87 0.48 0.00 0.00
Dissolved Chromium 5 ug/l 61.1-264.2 512.5-2216.8 1.57 1.23 1.78 2.39 1.73 3.61 2.03
Total Chromium 5 ug/l 50 193.3-836.2 1621.9-7015.1 3.38 22.20 13.30 17.30 6.83 3.74 2.53
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 8.3-38.4 12.4-66.9 8.36 6.17 5.45 9.81 10.00 6.88 5.75
Total Copper 5 ug/l 12 8.7-40 12.9-69.7 26.40 71.30 98.80 84.60 28.60 15.30 10.40
Dissolved Iron 100 ug/l 231 0 0 151 130 0 0
Total Iron 100 ug/l 1,140 23,077 7,600 10,500 2,865 297 0
Dissolved Lead 5 ug/l 2.3-15.1 59-388.1 0.00 0.00 0.00 0.89 1.14 0.00 0.00
Total Lead 5 ug/l 8 2.9-27.9 73.4-715.2 3.10 47.30 39.60 45.50 12.40 1.38 1.04
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 37.10 0.00 0.00 0.00
Total Manganese 30 ug/l 811.00 315.00 233.00 266.00 42.20 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 48.5-220.2 436.3-1980.7 13.10 3.37 3.36 3.62 3.26 5.62 9.13
Total Nickel 5 ug/l 20 100 57.6-220.7 437.2-1984.6 15.40 20.90 15.00 16.00 6.32 6.37 9.49
Dissolved Selenium 5 ug/l 1.85 0.00 1.02 0.00 0.00 2.78 8.06
Total Selenium 5 ug/l 60 50 2.27 0.00 1.17 0.00 0.00 3.73 9.54
Dissolved Silver 1 ug/l 3-64.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 3.5-76.2 0.00 0.48 0.46 0.34 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 109.2-496.8 109.2-496.8 6.16 12.20 22.60 14.30 25.80 9.50 0.00
Total Zinc 50 ug/l 111.6-508 111.6-508 16.70 198.00 267.00 224.00 65.10 14.80 0.00

Acenaphthene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 19.90
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table F-3.  Water Quality Results for Constituents Measured at the Benedict Canyon Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzyl alcohol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table F-3.  Water Quality Results for Constituents Measured at the Benedict Canyon Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.09 0.61 0.04 0.13 0.00 0.00 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.03

0.018

0.008

PCBs

Pesticides
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Table F-3.  Water Quality Results for Constituents Measured at the Benedict Canyon Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-D 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.

Herbicides
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Table F-4.  Water Quality Results for Constituents Measured at the Adams Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Cyanide 0.01 mg/L 0.004 0.2 0.0052 0.0052 0.006 1.700 0.000 0.007 0.000 0.000 0.000
pH 6.5<pH<8.5 6.70 6.44 6.55 7.04 6.76 7.56 8.14
TPH 1 3.60 0.00 2.40 4.00 0.00 1.50 0.00
Oil and Grease 1 mg/L 75 2.50 0.00 3.30 3.80 0.00 1.70 1.10
Total Phenols 0.1 mg/L 0.00 9.76 0.00 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 8.90 7.92 8.60 10.63 8.70 10.50
Calcium 1 mg/L 26.50 12.00 9.62 80.00 13.60 88.20 96.00
Magnesium 1 mg/L 4.38 2.43 3.40 24.30 3.89 21.90 39.00
Potassium 1 mg/L 6.45 2.99 3.81 5.60 2.28 10.40 12.60
Sodium 1 mg/L 16.80 11.70 10.90 23.10 13.60 76.50 115.00
Bicarbonate 2 mg/L 68.40 33.60 33.50 0.00 0.00 188.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 500 17.70 6.80 5.65 24.30 8.26 106.00 102.00
Fluoride     0.1 mg/L 1.6 0.35 0.12 0.16 0.34 0.10 0.58 0.78
Sulfate 0.1 mg/L 500 25.40 10.10 5.28 25.60 18.20 212.00 272.00
Alkalinity 0.1 mg/L 56.10 27.50 27.50 60.50 27.50 154.00 182.00
Hardness 2 mg/L 84.00 40.00 38.00 100.00 50.00 310.00 400.00
COD 10 mg/L 124.00 13.10 113.00 68.90 25.41 121.50 71.20
Specific Conductance 1 umhos/cm 246.00 105.50 115.90 254.00 144.10 963.00 1143.00
Total Dissolved Solids 2 mg/L 2000 170.00 58.00 68.00 144.00 84.00 632.00 800.00
Turbidity 0.1 NTU 225 74.80 58.80 1.32 2.71 21.50 0.83 1.66
Total Suspended Solids 2 mg/L 367 267 216 893 177 6 3
Volatile Suspended Solids 1 mg/L 107 88 92 369 30 3 3
MBAS 0.05 mg/L 0.29 0.18 0.10 0.46 0.00 0.08 0.09
Total Organic Carbon 1 mg/L 52.85 11.70 9.80 23.70 4.86 9.24 7.90
BOD 2 mg/L 56.70 11.90 19.50 32.40 3.82 6.46 3.44

Dissolved Phosphorus 0.05 mg/L 0.39 0.18 0.27 0.45 0.18 0.50 0.52
Total Phosphorus 0.05 mg/L 0.69 0.27 0.44 0.87 0.49 0.58 0.54
Ammonia 0.1 mg/L 3.27 0.52 1.00 1.25 0.27 0.21 0.14
NH3-N 0.1 mg/L 2.70 0.43 0.83 1.03 0.23 0.18 0.12
Nitrate 0.1 mg/L 0.00 0.99 0.00 1.05 3.14 11.00 13.80
Nitrate-N 0.5 mg/L 10 0.000 0.224 0.000 0.237 0.709 2.484 3.116
Nitrite-N 0.03 mg/L 1 0.00 0.52 0.00 0.00 0.08 0.00 0.00
Kjeldahl-N 0.1 mg/L 10.50 3.46 4.26 6.92 1.77 1.32 1.01

Total Coliform 20 MPN/100ml 10,000 240,000     240,000     900,000     800,000     900,000     240,000     240,000    
Fecal Coliform 20 MPN/100ml 400 240,000     240,000     280,000     300,000     500,000     230            80             
Enterococcus 20 MPN/100ml 500,000     140,000     300,000     900,000     300,000     14,000       24,000      
Fecal Enterococcus 20 MPN/100ml 104 240,000     140,000     300,000     220,000     300,000     14,000       2,800        

Dissolved Aluminum 100 ug/l 0 0 0 0 0 0 0
Total Aluminum 100 ug/l 1000 183 2,711 5,280 8,960 3,410 0 373
Dissolved Antimony 5 ug/l 3.40 1.86 2.12 3.32 1.31 1.14 1.28
Total Antimony 5 ug/l 6 3.47 4.21 7.05 10.20 1.48 1.49 1.31
Dissolved Arsenic 5 ug/l 1.86 1.13 1.42 1.22 1.14 1.74 2.55
Total Arsenic 5 ug/l 32 50 2.03 2.25 3.53 4.04 1.65 2.37 2.76
Dissolved Barium 10 ug/l 38.40 31.10 28.70 33.70 28.00 64.80 69.80

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

General Chemistry

Nutrients

Indicator Bacteria

Metals
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Table F-4.  Water Quality Results for Constituents Measured at the Adams Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Total Barium 10 ug/l 53.50 122.00 55.20 43.30 62.50 79.30 79.70
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 147 0 0 136 0 620 749
Total Boron 100 ug/l 242 919 0 167 126 1550 751
Dissolved Cadmium 1 ug/l 1.1-5.4 1.5-14.5 0.00 0.00 0.00 0.00 0.00 0.32 0.55
Total Cadmium 1 ug/l 1.1-6 1.5-16.2 0.00 1.06 2.77 2.96 0.36 0.40 0.58
Dissolved Chromium 5 ug/l 29.6-165.2 248.4-1386.1 1.60 1.15 1.07 3.10 1.97 2.79 0.92
Total Chromium 5 ug/l 50 93.7-522.8 819.9-4386.4 6.00 13.60 19.50 23.10 7.29 2.87 3.65
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 3.9-23.55 5.4-39 12.90 0.00 4.51 11.10 11.00 11.30 19.50
Total Copper 5 ug/l 12 4.1-24.5 5.6-40.6 47.60 89.80 234.00 283.00 19.90 17.40 28.00
Dissolved Iron 100 ug/l 434 133 305 1228 201 0 0
Total Iron 100 ug/l 1,100 9,440 11,200 19,960 3,320 177 144
Dissolved Lead 5 ug/l 0.9-2.52 22.2-215.9 2.29 1.20 2.83 5.27 4.41 0.71 0.97
Total Lead 5 ug/l 8 .9-13.4 23.8-344.7 10.70 68.10 195.00 204.00 16.40 2.13 2.62
Dissolved Manganese 30 ug/l 32.60 0.00 0.00 82.50 0.00 0.00 0.00
Total Manganese 30 ug/l 138.00 56.30 96.50 316.00 0.00 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 23-135.6 206.5-1219.4 17.70 8.83 4.37 6.31 3.09 5.11 6.06
Total Nickel 5 ug/l 20 100 23-135.9 206.9-1221.9 20.20 21.40 28.40 23.10 6.86 6.44 6.53
Dissolved Selenium 5 ug/l 0.00 0.00 0.00 0.00 0.00 2.40 4.77
Total Selenium 5 ug/l 60 50 0.00 0.00 0.00 1.31 0.00 3.35 6.14
Dissolved Silver 1 ug/l .7-24.2 0.00 0.00 0.00 0.00 0.00 0.33 0.00
Total Silver 1 ug/l 80 .8-28.4 0.00 0.57 1.08 20.60 0.58 0.72 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 51.6-305.6 51.6-305.6 12.70 106.00 27.70 47.20 70.50 90.50 127.00
Total Zinc 50 ug/l 52.8-312.5 52.8-312.5 246.00 398.00 957.00 1120.00 105.00 115.00 146.00

Acenaphthene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 35.80

Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table F-4.  Water Quality Results for Constituents Measured at the Adams Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table F-4.  Water Quality Results for Constituents Measured at the Adams Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzyl alcohol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 1.10
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.03

0.018

0.008

PCBs

Pesticides
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Table F-4.  Water Quality Results for Constituents Measured at the Adams Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Diazinon 0.01 ug/l 0.08 0.05 0.00 0.00 0.09 0.21 0.08 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.09 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-D 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.

Herbicides
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Table F-5.  Water Quality Results for Constituents Measured at the Fairfax Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater 

CTR (CCC)1
Freshwater 

CTR (CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Cyanide 0.01 mg/L 0.004 0.2 0.0052 0.0052 0.005 0.000 0.000 0.000 0.000 0.000 0.000
pH 6.5<pH<8.5 6.41 6.74 7.05 6.94 7.23 8.25 8.29
TPH 1 1.50 0.00 3.60 0.00 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 1.50 0.00 4.40 0.00 0.00 0.00 0.00
Total Phenols 0.1 mg/L 0.00 9.48 0.00 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 8.78 6.76 8.98 7.62 8.84 9.80
Calcium 1 mg/L 16.00 16.00 34.50 32.00 22.00 100.00 88.00
Magnesium 1 mg/L 4.86 4.86 13.10 4.90 6.08 50.60 83.00
Potassium 1 mg/L 5.20 2.38 5.02 6.72 1.66 5.44 4.58
Sodium 1 mg/L 10.30 12.80 24.60 18.70 16.90 73.80 76.80
Bicarbonate 2 mg/L 48.30 51.00 124.80 0.00 0.00 423.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 500 9.13 9.76 28.50 12.00 14.60 108.00 96.70
Fluoride     0.1 mg/L 1.6 0.24 0.10 0.33 0.17 0.00 0.44 0.38
Sulfate 0.1 mg/L 500 8.50 8.85 34.70 16.10 21.00 147.00 216.00
Alkalinity 0.1 mg/L 39.60 41.80 102.30 53.90 52.80 347.00 328.00
Hardness 2 mg/L 60.00 60.00 140.00 100.00 80.00 458.00 560.00
COD 10 mg/L 47.40 0.00 108.00 262.00 12.60 93.90 68.30
Specific Conductance 1 umhos/cm 140.50 130.20 371.00 140.40 212.00 1083.00 1281.00
Total Dissolved Solids 2 mg/L 2000 90.00 72.00 208.00 78.00 128.00 722.00 884.00
Turbidity 0.1 NTU 225 134.00 55.70 1.02 4.78 5.68 0.94 1.68
Total Suspended Solids 2 mg/L 670 778 109 1047 144 5 6
Volatile Suspended Solids 1 mg/L 123 131 48 337 45 1 2
MBAS 0.05 mg/L 0.12 0.09 0.08 0.14 0.00 0.00 0.00
Total Organic Carbon 1 mg/L 17.70 6.86 11.70 8.92 4.72 5.49 3.90
BOD 2 mg/L 25.60 9.10 30.40 7.19 5.90 2.58 0.00

Dissolved Phosphorus 0.05 mg/L 0.31 0.13 0.31 0.15 0.14 0.31 0.08
Total Phosphorus 0.05 mg/L 0.47 0.39 0.47 0.33 0.25 0.34 0.09
Ammonia 0.1 mg/L 1.33 0.12 1.44 0.43 0.31 0.00 0.17
NH3-N 0.1 mg/L 1.10 0.00 1.19 0.36 0.26 0.00 0.14
Nitrate 0.1 mg/L 2.60 2.25 2.04 0.16 3.23 8.99 21.70
Nitrate-N 0.5 mg/L 10 0.587 0.508 0.461 0.000 0.729 2.030 4.900
Nitrite-N 0.03 mg/L 1 0.27 0.00 0.29 0.00 0.04 0.00 0.00
Kjeldahl-N 0.1 mg/L 7.28 3.34 2.58 79.00 1.42 0.68 0.64

Total Coliform 20 MPN/100ml 10,000 240,000      130,000      160,000      240,000      300,000      16,000        50,000       
Fecal Coliform 20 MPN/100ml 400 50,000        17,000        160,000      230,000      240,000      300             14,000       
Enterococcus 20 MPN/100ml 900,000      130,000      300,000      240,000      160,000      1,700          1,300         
Fecal Enterococcus 20 MPN/100ml 104 240,000      130,000      300,000      240,000      160,000      1,700          1,300         

Dissolved Aluminum 100 ug/l 0 0 0 0 0 0 0
Total Aluminum 100 ug/l 1000 187 7,057 3,840 7,640 1,160 0 144
Dissolved Antimony 5 ug/l 4.58 1.64 4.15 1.95 0.76 0.00 0.00
Total Antimony 5 ug/l 6 4.73 3.92 7.84 3.90 1.44 0.00 0.00
Dissolved Arsenic 5 ug/l 1.57 1.09 1.91 0.00 0.00 1.27 1.37
Total Arsenic 5 ug/l 32 50 1.76 2.34 2.76 1.85 1.19 2.04 1.52
Dissolved Barium 10 ug/l 23.30 21.90 30.40 24.70 18.00 53.50 62.00
Total Barium 10 ug/l 29.80 151.00 138.00 108.00 44.90 61.40 69.40
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

General Chemistry

Nutrients

Indicator Bacteria

Metals
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Table F-5.  Water Quality Results for Constituents Measured at the Fairfax Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater 

CTR (CCC)1
Freshwater 

CTR (CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 105 168 125 117 0 390 475
Total Boron 100 ug/l 169 960 129 159 169 1570 768
Dissolved Cadmium 1 ug/l 1.6-7.2 2.5-22.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l 1.7-8.1 2.5-25.1 0.00 0.93 1.16 0.91 0.29 0.00 0.00
Dissolved Chromium 5 ug/l 43.1-227.4 361.1-1908.2 0.00 0.61 1.93 1.40 0.72 2.71 0.90
Total Chromium 5 ug/l 50 136.2-719.8 1142.8-6038.5 2.81 24.80 16.10 16.30 4.56 2.79 1.64
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 5.8-32.9 8.3-56.3 10.60 4.67 9.98 7.16 6.83 4.94 2.91
Total Copper 5 ug/l 12 6-34.2 8.64-58.7 23.60 61.80 177.00 63.20 24.70 14.30 11.10
Dissolved Iron 100 ug/l 0 0 106 383 129 0 0
Total Iron 100 ug/l 413 23,321 7,200 6,790 1,510 102 0
Dissolved Lead 5 ug/l 1.4-12.6 36.9-322.5 0.71 0.00 1.65 3.28 2.06 0.00 0.00
Total Lead 5 ug/l 8 1.7-22.1 42.6-566.5 4.37 73.60 57.50 46.00 16.00 0.89 1.77
Dissolved Manganese 30 ug/l 42.20 0.00 0.00 58.90 0.00 0.00 0.00
Total Manganese 30 ug/l 191.00 296.00 330.00 258.00 54.10 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 33.8-188.6 303.9-1696.5 12.00 3.68 8.56 5.43 2.71 3.47 3.01
Total Nickel 5 ug/l 20 100 66.9-189 304.5-1699.9 13.50 24.20 28.80 24.00 6.26 3.86 3.78
Dissolved Selenium 5 ug/l 0.00 0.00 0.00 0.00 0.00 1.37 2.35
Total Selenium 5 ug/l 60 50 0.00 0.00 1.13 0.00 0.00 2.04 2.50
Dissolved Silver 1 ug/l 1.4-47.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 1.7-55.6 0.00 0.46 1.23 0.42 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 76-425.4 76-425.4 68.20 15.20 59.90 24.60 38.30 28.40 6.32
Total Zinc 50 ug/l 77.7-435 77.7-435 74.60 231.00 422.00 300.00 85.60 29.40 25.10

Acenaphthene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 4.90
Aniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 37.80
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table F-5.  Water Quality Results for Constituents Measured at the Fairfax Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater 

CTR (CCC)1
Freshwater 

CTR (CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzyl alcohol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table F-5.  Water Quality Results for Constituents Measured at the Fairfax Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater 

CTR (CCC)1
Freshwater 

CTR (CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

4-chloro-3-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.00 0.03 0.00 0.00 0.00 0.00 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.03

0.018

0.008

PCBs

Pesticides
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Table F-5.  Water Quality Results for Constituents Measured at the Fairfax Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater 

CTR (CCC)1
Freshwater 

CTR (CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-D 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.

Herbicides
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Table F-6.  Water Quality Results for Constituents Measured at the Cochran Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Cyanide 0.01 mg/L 0.004 0.2 0.0052 0.0052 0.007 1.300 0.000 0.006 0.000 0.000 0.000
pH 6.5<pH<8.5 7.22 7.91 6.88 7.01 7.00 8.16 8.37
TPH 1 2.80 0.00 1.70 1.10 0.00 1.10 2.60
Oil and Grease 1 mg/L 75 2.00 0.00 1.60 0.00 0.00 0.00 2.60
Total Phenols 0.1 mg/L 0.00 10.02 0.00 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 8.56 8.40 9.30 7.21 8.16 9.70
Calcium 1 mg/L 55.30 112.00 16.00 64.00 24.00 120.00 176.00
Magnesium 1 mg/L 17.50 33.60 2.43 19.40 6.08 43.80 63.00
Potassium 1 mg/L 6.84 8.46 3.36 5.62 2.55 6.66 9.69
Sodium 1 mg/L 55.20 109.00 14.00 26.00 25.80 120.00 191.00
Bicarbonate 2 mg/L 145.00 262.00 44.30 0.00 0.00 293.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00 13.20
Chloride 2 mg/L 500 60.30 124.00 10.70 28.40 20.70 143.00 153.00
Fluoride     0.1 mg/L 1.6 0.47 0.52 0.14 0.28 0.13 0.67 0.70
Sulfate 0.1 mg/L 500 123.00 323.00 11.90 23.70 47.90 371.00 536.00
Alkalinity 0.1 mg/L 119.00 215.00 36.30 106.70 51.70 240.00 286.00
Hardness 2 mg/L 210.00 418.00 50.00 320.00 85.00 480.00 700.00
COD 10 mg/L 41.10 25.40 117.00 103.00 30.76 70.30 270.90
Specific Conductance 1 umhos/cm 696.00 1233.00 155.00 320.00 276.00 1384.00 2034.00
Total Dissolved Solids 2 mg/L 2000 438.00 828.00 94.00 190.00 156.00 766.00 1390.00
Turbidity 0.1 NTU 225 29.40 5.17 1.54 7.48 7.22 0.89 1.19
Total Suspended Solids 2 mg/L 162 13 228 2280 178 5 27
Volatile Suspended Solids 1 mg/L 51 12 96 761 49 2 11
MBAS 0.05 mg/L 0.14 0.06 0.06 0.55 0.06 0.00 0.10
Total Organic Carbon 1 mg/L 15.78 6.52 7.70 28.50 9.15 5.57 6.23
BOD 2 mg/L 29.20 3.52 8.58 19.00 18.30 3.75 37.00

Dissolved Phosphorus 0.05 mg/L 0.52 0.26 0.20 0.46 0.13 0.18 0.35
Total Phosphorus 0.05 mg/L 0.64 0.31 0.44 0.92 0.57 0.20 0.40
Ammonia 0.1 mg/L 0.14 0.00 0.64 1.42 0.59 0.14 0.35
NH3-N 0.1 mg/L 0.12 0.00 0.53 1.17 0.49 0.12 0.29
Nitrate 0.1 mg/L 7.31 14.30 0.10 0.00 2.30 12.30 27.50
Nitrate-N 0.5 mg/L 10 1.650 3.229 0.000 0.000 0.519 2.777 6.097
Nitrite-N 0.03 mg/L 1 0.43 0.00 0.05 0.00 0.13 0.07 0.38
Kjeldahl-N 0.1 mg/L 5.28 1.06 4.96 29.00 2.62 2.10 0.92

Total Coliform 20 MPN/100ml 10,000 300,000     170,000     900,000     800,000     900,000     9,000         160,000    
Fecal Coliform 20 MPN/100ml 400 240,000     24,000       900,000     300,000     900,000     500            17,000      
Enterococcus 20 MPN/100ml 2,200,000  900,000     1,600,000  240,000     350,000     700            7,000        
Fecal Enterococcus 20 MPN/100ml 104 1,400,000  900,000     1,600,000  240,000     350,000     700            2,200        

Dissolved Aluminum 100 ug/l 0 0 0 0 0 0 0
Total Aluminum 100 ug/l 1000 0 224 23,200 8,600 1,115 0 369
Dissolved Antimony 5 ug/l 1.87 0.52 0.00 1.30 0.77 0.00 0.62
Total Antimony 5 ug/l 6 1.93 0.96 16.50 6.00 1.24 0.00 0.74
Dissolved Arsenic 5 ug/l 2.32 1.83 0.00 1.04 0.00 2.05 3.62
Total Arsenic 5 ug/l 32 50 2.64 3.21 7.74 3.84 1.29 3.18 3.93
Dissolved Barium 10 ug/l 51.50 52.80 0.00 48.20 27.40 52.20 69.50
Total Barium 10 ug/l 59.50 85.90 98.30 52.20 28.50 67.20 87.40
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.61 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 358 632 0 172 177 632 687

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

General Chemistry

Nutrients

Indicator Bacteria

Metals
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Table F-6.  Water Quality Results for Constituents Measured at the Cochran Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Total Boron 100 ug/l 387 1440 0 173 189 1480 719
Dissolved Cadmium 1 ug/l 1.4-7.4 2-23.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l 1.4-8.4 2.1-26.5 0.00 0.00 7.27 2.03 0.45 0.00 0.00
Dissolved Chromium 5 ug/l 37.1-236.4 311-1982.9 1.08 1.96 0.00 3.57 0.68 2.48 1.12
Total Chromium 5 ug/l 50 117.3-747.6 984.3-6275 2.91 4.96 59.80 19.10 2.01 2.60 5.23
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 5-34.2 7-58.8 11.00 6.94 0.00 8.36 9.16 7.95 5.12
Total Copper 5 ug/l 12 5.2-35.6 7.3-61.3 23.90 10.30 699.00 142.00 16.10 14.10 11.80
Dissolved Iron 100 ug/l 0 0 0 1100 388 0 0
Total Iron 100 ug/l 199 441 39,000 10,600 1,310 157 279
Dissolved Lead 5 ug/l 1.2-11.5 30.1-338.3 0.69 0.00 0.00 5.55 6.88 0.00 0.00
Total Lead 5 ug/l 8 1.3-23.4 33.8-601.4 4.28 1.89 449.00 146.00 14.30 1.42 2.52
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 534.00 0.00 0.00 0.00
Total Manganese 30 ug/l 30.80 0.00 619.00 740.00 0.00 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 29-196.3 260.5-1765.2 6.34 3.38 0.00 7.03 2.58 3.63 5.47
Total Nickel 5 ug/l 20 100 29-196.7 261-1768.7 6.96 4.91 54.60 22.30 3.03 4.35 7.07
Dissolved Selenium 5 ug/l 2.59 3.43 0.00 0.00 0.00 3.98 9.49
Total Selenium 5 ug/l 60 50 3.23 6.46 1.96 1.08 0.00 6.48 11.00
Dissolved Silver 1 ug/l 1.1-51.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 1.2-60.3 0.00 0.00 14.90 2.31 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 65.1-442.7 65.1-442.7 107.00 18.80 0.00 56.10 70.20 15.30 19.80
Total Zinc 50 ug/l 66.6-452.6 66.6-452.6 111.00 29.00 3500.00 922.00 71.40 23.70 53.60

Acenaphthene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 5.40
Aniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 62.10
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table F-6.  Water Quality Results for Constituents Measured at the Cochran Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzyl alcohol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table F-6.  Water Quality Results for Constituents Measured at the Cochran Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.23 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.03

0.018

0.008

PCBs

Pesticides
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Table F-6.  Water Quality Results for Constituents Measured at the Cochran Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-D 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.

Herbicides
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1.0 EXECUTIVE SUMMARY 
 
As part of the current National Pollution Discharge Elimination System (NPDES, 2001) permit 
and Special Studies, County of Los Angeles Public Works also conducted a Best Management 
Practices effectiveness study to evaluate how well structural and treatment control Best 
Management Practices (BMPs) affect the quality of storm water run off. The study included 
monitoring, collection of stormwater runoff samples, and evaluation of six BMPs during 2004-05 
storm season.  The data obtained from water samples were analyzed by utilizing statistical 
methods to determine the removal effectiveness of several pollutants of concern.      
 
The selected BMPs were evaluated for their removal effectiveness of trash, bacteria, TSS, oil and 
grease, nutrients, metals, and organics. Water samples from one BMP site were tested for 
toxicity by Brown (2005) as part of a collaborative effort to evaluate the removal effectiveness of 
toxicity. These BMPs included five catch basin inserts connected in series with a hydrodynamic 
separator downstream of these inserts in the City of South Pasadena, an enhanced manhole in 
one of County Public Works maintenance yards in the City of Los Angeles, a bioswale located in 
the City of Los Angeles inside a small public park, and a treatment train that consisted of a wet 
vault for oil and sediments separation followed by an infiltration trench inside a recycling metal 
recycling facility in the City of Los Angeles.   
 
Sampling at the catch basin inserts was conducted manually during the first 3 hours of a storm 
event. At the remaining sites a minimum of 15 storms was sampled. Water samples were 
collected from the inflow and the outflow of the device. For the hydrodynamic separator, 
autosamplers were used to collect flow-weighted composites throughout the storm event. The 
data obtained from the recycling metal yard was part of another study program to evaluate 
groundwater augmentation and reuse. Discrete samples of stormwater runoff were manually 
collected upstream and downstream of the wet vault during the first 2 hours of the storm.    
 
Catch basin inserts used in this study are made of fabrics and designed to remove coarse 
sediments, oil and grease, and debris. The field observations show that the inserts capture some 
debris and larger trash. The results from mean inflow and mean outflow have shown poor to low 
removal for many constituents tested. The statistical analyses indicated that there is no difference 
between median inflow and median outflow of bacteria, TSS, nutrients, metals, and pesticides. 
There was a net reduction of oil and grease in the effluent in two out of the three samples that 
detected. The catch basin inserts captured bulk and solid material that were carried along with 
surface water runoff from the adjacent streets. The removal capacity of trash and solid material 
decreased with increasing flow. The inserts were cleaned prior to sampling two storm events and 
the results did not show any apparent improvement in the removal effectiveness of inserts.   
 
A hydrodynamic separator at the City of South Pasadena that was installed down stream of the 
catch basin inserts was tested for its removal effectiveness of contaminants from stormwater 
runoff. The separator was designed to remove bulky materials and fine sediments depending on 
the screen sizes used. The findings of the statistical analyses on data have indicated that there is 
no difference between the medians of contaminant concentration in the inflow and the outflow 
for bacteria, TSS, nutrients, and metals.  
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An enhanced manhole currently in use at one of County Public Works maintenance yards was 
selected to investigate its removal effectiveness of contaminants. This BMP was designed to 
remove hydrocarbons and TSS from the runoff generated at this yard.  The results showed that 
the enhanced manhole removed relatively more metals as compared with the hydrodynamic 
separator in the City of South Pasadena. The statistical analyses indicated that there is no 
difference between the medians of contaminant concentration in the inflow and the outflow for 
bacteria, TSS, nutrients, and metals.   
 
Brown (2005) performed toxicity tests to determine fresh water species C. dubia (water flea) 
reproduction and survival and marine species Strongylocentrotus purpuratus (sea urchins) 
fertilization as they become exposed to stormwater runoff samples. A study initiated by the 
California Regional Water Quality Control Board, San Diego region (CRWQCB, 2002) showed 
that organophosphate pesticides such as diazinon caused the toxicity to the water fleas and 
toxicity to the sea urchins was caused by zinc, two constituents commonly found in the 
stormwater runoff.  The toxicity tests were conducted on stormwater samples collected from 5 
storms upstream and downstream of the hydrodynamic separator.  The results from sea urchins 
showed that the hydrodynamic separator did not reduce toxicity. None of the samples were toxic 
to C. dubia survival or reproduction. 
 
The BMP evaluation also compared the effluent concentration of selected dissolved metals and 
organophosphate pesticides with their chronic water quality criteria. Most of the influent and the 
effluent concentrations were above the chronic criteria. the net reduction in concentrations were 
small and also above the chronic criteria.  
     
The bioswale is a BMP that was built as part of a small neighborhood park. The data on this 
BMP is limited to three sampled storms. The comparison of contaminant concentrations bar 
graphs for inflow and outflow indicates that the bioswale appears to be effective in removing 
metals and TSS from stormwater. Samples from more storms should be collected and analyzed 
to better evaluate the removal effectiveness of this bioswale. 
 
The wet vault consists of a screen and baffle to remove sediments and oil from the runoff. The 
analyses for removal effectiveness of this BMP and the infiltration trench used in the metal 
recycling yard are based on a limited number of storms. For the wet vault, there was a net 
negative removal for COD, hardness, and nutrients. Nonparametric tests showed no difference 
between the median inflow and the outflow concentrations for the constituents tested.  
 
Brown (2005) also performed toxicity tests on stormwater runoff upstream and downstream of 
the wet vault to determine whether this BMP reduced toxicity of the stormwater. Toxicity from 
two of the storms sampled was too high to detect any differences between the inflow and the 
outflow. Samples from other storms tested did not show reduction in toxicity as a result of this 
BMP. 
 
The infiltration trench was used as part of an infiltration and water augmentation project to study 
the effect of infiltrating stormwater on groundwater recharge. Almost all the contaminants tested 
were not detected in the groundwater samples. Copper detected in the groundwater by a factor of 
150 times less than what was detected in the stormwater. Hardness in the groundwater was 
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relatively higher than in the stormwater, which may have been contributed by the underlying soil 
strata as a natural source for hardness.  
     
In this study, the effectiveness removal of BMPs was found to be variable depending on the size 
of the storm and inflow pollutant concentrations.  Generally, the BMPs tested showed higher 
removal rate at higher inflow concentrations except for bacteria and nutrients. The removal 
efficiencies calculated for the 10th and the 90th percentiles on the lognormal transformed data for 
the inflow and the outflow concentrations for metals, bacteria, and nutrients were negative or 
relatively low.  The statistical analyses showed an overlap of confidence intervals about the 
mean inflow and the mean outflow concentrations for all the constituents tested. The removal 
effectiveness of BMPs may also depend on the peak flow and the residence time to allow 
sufficient time to remove contaminant by processes such as settling or surface attachment. 
  
The maintenance issues observed in this study were related to sedimentation,  vegetative growth, 
and trash accumulation. The cost of maintenance may vary based on the location, land use, the 
BMP type, and the frequency of trash and sediment cleaning. For example, County Public Works 
has been maintaining the hydrodynamic separator, the catch basin inserts, and the enhanced 
manhole. The cleaning at these sites is twice a year before and after the storm season. In the trash 
study program, County Public Works has cleaned catch basin inserts and the hydrodynamic 
separator recently after each storm. There is not enough data to show that frequent cleaning 
increased the removal effectiveness of catch basin inserts and the hydrodynamic separator.  The 
maintenance at Bimini Slough Ecology Park is routine and consists of periodic trimming of the 
plants and vegetation and trash removal from the bioswale and the surrounding park. The 
maintenance at the recycling metal yard in downtown, Los Angeles involves routine yard 
cleaning and inspection of the wet vault and the infiltration gallery during storm season. 
Infiltration trench can become less effective or clogged if sediments accumulate and as a result 
the maintenance costs will increase.   
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2.0 INTRODUCTION 
 
Increase in pollutant loads and runoff due to urbanization can significantly impact receiving 
waters. Best Management Practices (BMPs) can be used to reduce the impact. However, a more 
thorough understanding of the characteristics of urban runoff is needed to select BMPs to meet 
long-term water-quality objectives. As shown in this study, BMPs cannot completely mitigate 
the impacts by the urbanization. Some have low removal effectiveness and others may only 
reduce load for certain pollutants only. There is also variability in the influent characteristics and 
sample collection. It is possible that a BMP reduces pollutant loading effectively, but that the 
treated levels may still be above regulatory limits. There are different approaches to analyzing 
data and evaluating removal effectiveness. Some statistical methods estimate mean and the 
median of the data and other methods test the significance of a hypothesis to determine whether 
the differences in the mean inflow and the mean outflow of contaminant concentrations are 
significant. In this study, the removal effectiveness was assessed by parametric and 
nonparametric statistical methods. Depending on the method used, the calculations can be very 
different.    
 
The current 2001 NPDES municipal stormwater permit requires the County of Los Angeles to 
conduct an evaluation of structural and treatment control BMPs.  The goal of this study was to 
investigate a minimum of five BMPs and to determine their effectiveness in removing various 
pollutants of concern in storm water. In 2004-05, County Public Works evaluated six different 
BMPs. The results of this study and conclusions are discussed in this report. 
 
Previous studies have evaluated effectiveness of various BMPs. A study by Caltrans (2004) was 
conducted to evaluate sand infiltration BMPs and found them to be very effective in reducing 
metals, nutrients, and TSS. Other municipalities and manufacturers of BMPs have also evaluated 
BMPs both structural and non-structural. County Public Works is currently testing catch basin 
inserts and hydrodynamic separators as part of LA County’s trash reduction and implementation 
plan for trash Total Maximum Daily Load (TMDL). County Public Works has also supported 
water augmentation study (LASGRWC, 2002 and 2004) to assess potential effects of infiltrating 
urban stormwater runoff on groundwater quality. The results of the study are presented here and 
have shown no evidence of groundwater degradation as a result of infiltration. The data from 
many other studies are also available in the International Stormwater BMP Database. According 
to Strecker (2004), the BMP database provides a useful tool to develop more accurate design 
requirements for stormwater BMPs as well as better targeted implementation plans for TMDLs. 
Additionally, the data from this study were used to compare removal effectiveness of the 
hydrodynamic separator and the Enhanced Manhole with the data from other BMPs in the same 
category within the database. 
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3.0 STUDY DESIGN 
 
The study design consisted of selecting six BMPs in various locations. The criteria used for a 
BMP selection included: single inflow and outflow, ability to retrofit the BMP for stormwater 
sampling and flow measurements, hydrology and historical rainfall data, and safety and proper 
access. All sites were built on private or public properties requiring permission to access entry, 
install samplers, and collect stormwater runoff samples. 
  
Samples were collected during a storm event at each site at the inlet and the outlet of the BMP to 
measure its removal effectiveness. The samples at most sites were flow-weighted composites and 
collected by auto samplers over the entire storm period. Samples at the catch basin inserts were 
manually collected every 20 minutes for the first three hours of each storm. Samples collected at 
the wet vault were also collected manually every 30 minutes for the first two hours of each 
storm.  
 
The stormwater runoff samples from four BMP sites were analyzed at the County of Los 
Angeles Agricultural Laboratory and samples from the metal yard were analyzed at an 
independent laboratory as part of another study program. The constituents tested for all sites at a 
minimum included: bacteria, suspended solids, metals, oil and grease, nutrients, and organics. 
Trash was not weighed and trash quantity was not studied at these sites. However, each BMP 
was observed for its ability to capture and retain trash and bulk solids and their migration pattern 
through the BMP. Southern California Coastal Water Research Project (Brown, 2005) completed 
an independent study by conducting toxicity testing at two of the sites to determine whether a 
reduction in toxicity is achieved using BMPs.  
 
 
3.1 Enhanced Manhole, Road Maintenance District 3 Yard, 

Westchester 
 
This BMP is located at one of County Public Works maintenance yards within the City of Los 
Angeles. It is designed to remove suspended solids and hydrocarbons from stormwater runoff 
(Figure 1.a). During a storm event, most of the runoff in the yard flows through concrete swales 
inside the yard to a 2-foot concrete ditch built along the southern boundary of the yard (Figures 
1(c) and 2). The runoff inside the ditch flows to the western boundary of the yard where a 6-inch 
berm diverts the flow into the BMP’s 1-foot diameter inlet pipe (Figures 1(d) and 3). As 
stormwater runoff flows into the inlet of the unit, pollutants such as oil and other liquids are 
trapped and sediments settle by gravity to the bottom of a chamber that is always full of water. 
This treated runoff flows into the concrete ditch downstream of the inlet pipe by another 1-foot 
diameter pipe where it is discharged into the storm drain system.  
  
The total capacity of the enhanced manhole is 3,715 gallons. This BMP is designed to treat up to 
1 CFS, or runoff from a 10-year storm. The hydraulic residence time is 8 minutes and increases 
with flows below the designed flow rate. This BMP is cleaned out twice a year before and after 
the storm season to remove debris and sediments deposited inside the manhole. 
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The maintenance yard is 4.1 acres (Figure 21, section 11). It consists of an auto repair shop, a 
weld shop, fueling station, car wash, concrete pad construction, material storage and solid waste 
disposal bins, street sweeping and loader trucks, and heavy equipment storage. The ground at 
this yard is paved and is considered to be 99% impervious. The yard also maintains and uses 
other BMPs such as absorbent socks to prevent sediments and spills from entering storm drain. 
The yard is also swept once a week. 
 
The sampling equipment at this site consisted of two Sigma 900 MAX refrigerated samplers 
(Figure 1(d)). Connected to each sampler was flexible tubing attached to a ring and secured at 
the pipe invert in order to properly collect samples from runoff (Figure 1(b)). Each sampler could 
collect up to 10 gallons of runoff. They were programmed to take samples by a flow-weighted 
method where a user-defined flow volume passes through the device and then the machine takes 
a sample of runoff with pre-selected volume. Given the capacity of sampling volume and the size 
of containers, flow volume was generally held constant for each storm. However, the storm 
season of 2004-05 was an unusually wet season, rated as the second highest in the history of 
record keeping. As a result of continuous rain for several days, the machines were also adjusted 
several times to collect samples for higher flow volumes passing through the system. Generally, 
the machines were programmed to sample runoff when every 100 to 500 cubic feet of runoff that 
passed through the inlet pipe. A pressure sensor at the outlet pipe measured water depth inside 
the pipe.  These depths were then converted into flow rate using the sampler’s internal program, 
which is based on Manning’s equation for flow of water through a pipe.  
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(a)       (b) 
 

                
(c)       (d) 
 
Figure 1. (a) Enhanced manhole showing flow direction and collection of sediments at the 
bottom. (b) Typical intake tubing and flexible ring for sample collection (c) samplers, concrete 
swale and ditch, and absorbent socks, (d) refrigerated samplers and glass containers.  
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Figure 2. Road Maintenance Yard - showing sampling location, drainage map, and the yard 
facilities. 
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Figure 3. Showing the enhanced manhole in the center, monitoring stations, and sampling 
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3.2 Catch Basin Inserts and Hydrodynamic Separator, South 
Pasadena 

 
Two BMP types installed within the City of South Pasadena were selected to study their removal 
effectiveness of various pollutants (Figure 4). This location has a drainage area of 11.2 acres and 
is equally divided among residential, manufacturing, and recreational (Figure 22, section 11).  
The runoff from this area drains into five catch basins. The inserts installed inside catch basins 
are in direct path of flow and can trap bulky material such as trash, leafs, and settling solids.  
During heavier runoffs, the inserts become submerged with water causing floatable and finer 
debris to flow over the inserts reducing removal effectiveness of this BMP.  Some portion of 
other lighter or bulky materials such as dust and tree leaves may bypass these insert by frequent 
wind action.  
 
The runoff from catch basins enter a single storm drain where they mix together and flow 
downstream to the inlet of an offline hydrodynamic separator it is further treated. The effluent 
from the hydrodynamic returns to the storm drain and discharges into Arroyo Seco Channel 
along side freeway 110 where it ultimately discharges into Los Angeles River. 

 
Figure 4.  Location map for two BMPs: catch basin inserts and a hydrodynamic separator. Also 
shown in the map are monitoring locations and underground storm drains.  
 

1 2

3 
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County Public Works began retrofitting this site for monitoring the hydrodynamic separator in 
2004-05 after permission from neighborhood residences and the City of South Pasadena were 
obtained. Two sampler housings were built on concrete pads in the parkway. Conduits for intake 
tubes to sample runoff inside the underground storm drains were also installed. Prior to the work 
done on preparing the site, the catch basins were retrofitted with inserts as part of a trash study 
program. The catch basins were retrofitted with filter fabrics held in place by metal frames. The 
frames are bolted on the surface of the concrete wall inside the curb inlet (Figure 5). The filters 
are made of a non-woven polypropylene cloth designed to capture coarse sediments, oil, grease, 
litter, and debris from stormwater runoff. These filters have a relatively small volume compared 
to the volume of the catch basin sump, and may require frequent sediment removal. County 
Public Works has been cleaning the inserts as part of the trash study program and 
implementation plan for trash TMDL, more frequently after each storm during the later part of 
the 2004-05 storm season. 
 
 

  
(a)       (b) 
 
Figure 5.  (a) Curb inlet and catch basin insert located at the corner of El Centro and Orange 
Grove in City of South Pasadena. (b) Filter fabric and the frame assembly installed inside the 
curb inlet. 
 
The hydrodynamic separator at this location was installed in 2002-03 and has been in operation 
since then. This offline unit is non-mechanical unit and gravity driven without external power 
source. It is designed to use the energy of water to concentrate, screen and trap storm water 
pollutants using a separation screen (Figure 6). The pretreated stormwater runoff downstream of 
the catch basins is diverted into this offline unit to further treat and remove pollutants. The 
device has a design flow rate of 6 CFS sufficient to treat the runoff from a 1-2 year storm. The 
unit has a maximum storage capacity of 1,111 gallons. Hydraulic residence time for this device 
is 24 seconds and increases for flows below the design flow rate. This device is designed to 
remove suspended and fine solids with finer screen openings. The removal efficiency is a 
function of particle size related to screen opening.  For example, removal efficiency of solid 
particles is as high as 100% for particle sizes greater than the screen with openings 2,400 µm and 
reduces for smaller particle sizes. In this offline unit, a standard screen with 4,700 µm opening 
was installed to capture solids larger than the standard screen opening. The device is cleaned out 
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by decanting the existing water inside the unit, vacuuming the sediments from the bottom of the 
sump, and removing the trash from the decanted water. The trash is also weighed as part of the 
trash study program and categorized as man made or natural to quantify the amount of trash 
generated.  The cleaning is typically done twice a year and more frequently after each storm as 
part of the trash study program. 
 

 
Figure 6. A hydrodynamic separator showing general description of the unit and elevation view. 
 
The catch basins are located upstream of the hydrodynamic separator (Figure 4). Sampling at this 
location was conducted in three stages. First, at the beginning of each storm, manually discrete 
samples were collected from the gutters at the locations 1-4 and were mixed to represent the 
bacteria population sample upstream of the catch basins. At the downstream, a sample was 
collected with the aid of an autosampler from the runoff mixture inside the storm drain 
representing bacteria population downstream of the catch basins. This sample also represented 
bacteria population in the runoff upstream of the hydrodynamic separator. A sample of runoff 
was also collected down stream of the separator. The samples were delivered to the lab within 
the 6 hours, the maximum holding time for bacteria. Second, discrete samples were manually 
collected in 20-minute intervals at the locations 1-4 and were mixed to represent event mean 
concentrations (EMCs) for the first 3 hours of the storm upstream of catch basins. Discrete 
samples were also collected downstream of catch basins with the aid of an autosampler and 
mixed to represent EMCs for catch basins treated runoff. These manually composited discrete 
samples were also taken to the lab for analysis of metals, nutrients, TSS, oil and grease, and 
pesticides. Third, the autosamplers upstream and downstream of the hydrodynamic device 

DEVICE INLET 
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continued to collect flow-weighted discrete samples for the duration of storm. The samples from 
this stage represented EMCs for contaminants upstream and downstream of the hydrodynamic 
separator for the duration of storm. 
 
The data from the 3-hour grab composite were used to determine the removal effectiveness of 
catch basin inserts while data from the flow-weighted composites were used to determine the 
removal effectiveness of the hydrodynamic separator. 
 
  

   
(a)       (b) 
 

  
(c)       (d)  
 
Figure 7.  (a) Cover of hydrodynamic separator in the foreground and housing containing 
autosampler. (b) Autosampler, battery, and containers. (c) Storm drain invert upstream of the 
hydrodynamic separator, flexible intake tubing and ring attachment for sample collection. (d) 
Inside the main chamber of a typical hydrodynamic separator showing trapped debris and trash.  
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3.3 Bioswale, Koreatown, City of Los Angeles 
 
Another BMP selected was a bioswale recently built together with a small neighborhood park in 
a vacated street in the City of Los Angeles. The park is managed by a nonprofit organization. 
The watershed drainage area for this bioswale is approximately 6.5 acres (Figure 23, section 11). 
Runoff from mainly urban activities and adjacent strip mall flows into a culvert on the southeast 
corner of Bimini Place and 2nd street. The stormwater runoff from this culvert is directed into the 
bioswale inlet on the west side of the park (Figure 8). The swale is approximately 200 feet long. 
It was designed with a capacity to handle the runoff from a 50-year storm. The swale is 4 feet 
wide by 2 feet deep. The channel bottom is paved with porous cinder blocks 4 inches deep inside 
the topsoil. Each block is a placeholder for an individual brush plant to grow inside the bioswale 
channel (Figure 9). Additionally, large boulders were placed along the length of the swale to 
support the channel edges, to provide erosion control, and a natural appearance. 
 

 
Figure 8. Bimini Slough Ecology Park – Before (left): city street in Koreatown with underground 
storm drain. After (right) storm drain brought to the surface and integrated into a neighborhood 
park.  
 

Inflow sampling 
location Outflow sampling 

location 
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(a) (b)  
 
Figure 9. (a) Bioswale as it was originally built. (b) One year later - Bioswale showing plant 
growth inside the channel. 
 
The bioswale was retrofitted with flow measuring devices to measure flow and to sample near 
the inlet and the outlet (Figure 8). A 1-foot high H-flume was installed at each location (Figure 
10). This flume size was chosen to measure runoff flows maximum of 862 gallons per minute 
(gpm) or up to a 2-year storm to provide good resolution at low flows and runoff that vary over a 
wide range.  
 

            
   
(a)       (b) 
 
Figure 10. (a) Installed are: An H-flume, stilling well, conduits for pressure sensor, and intake 
tubing for sampling at the inlet of bioswale. (b) H-flume installed at the outlet of bioswale.  
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3.4 Wet Vault and Infiltration Trench, Downtown Los Angeles 
 
These BMPs are part of a study program funded in part by County Public Works (LASGRWC, 
2002, 2004) to investigate potential effects of stormwater infiltration on groundwater supply 
using infiltration BMPs. These BMPs were installed at a privately owned metal recycling yard to 
monitor stormwater runoff. The yard is 0.85 acre and located in the City of Los Angeles 
downtown area. The runoff from the yard drains to a pretreatment BMP (Figure 11). This BMP 
is designed to attenuate peak stormwater flow to promote settlement of suspended sediments, 
capture floating trash or debris, and to prevent release of floatable oil and grease with baffles. 
The runoff from the wet vault enters an underground pipe that flows downstream into an 
infiltration trench BMP (Figure 12). 
 
Storms predicted to be of sufficient size and duration to generate runoff were sampled at this site. 
Grab samples were collected every half hour for the first 2 hours of storm upstream and 
downstream of the wet vault (Figure 12, M-SW-01 and M-SW-02). M-SW-01 is on the surface 
of pavement inside the chain link area upstream of the wet vault. M-SW-02 is an access port to 
the effluent from the wet vault where the effluent is gravity fed to an 8-inch diameter pipe below 
the ground.  
 
The effluent from the wet vault flows downstream inside the 8-inch diameter pipe a distance of 
95 feet before it reaches an infiltration gallery of two 48-inch perforated pipes where more 
monitoring stations are set up to monitor groundwater and subsurface soil-water zone (Figure 
12). Stormwater samples were also collected from lysimeters and a groundwater monitoring well 
installed along the infiltration trench to determine how well the infiltration worked in removing 
pollutants from stormwater as it percolated inside the soil matrix.  
 

 
 

Figure 11.  Metal recycling facility - showing wet vault inside the sump. 
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Figure 12. Metal recycling yard showing sampling locations, wet vault, and infiltration trench BMP.

Infiltration Gallery 

Wet Vault
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4.0 RAINFALL DATA 
 
2004-05 was an unusually wet season with rain that sometimes lasted a week. The rainfall data 
from local area gauges were used to obtain rainfall data and rainfall intensities. Generally, most 
storms had recorded a 2-year frequency by the rain gauges in the vicinity of the site locations 
(Table 1). In particular, the highest rainfall intensity recorded was at LA City College rain gauge 
station and was a 100-year storm. The bar graphs of rainfall data for all storms are presented in 
section 12 (Figures 24-26).  
 
Table 1.  Location of   rain gauges used and highest rainfall intensities recorded for this study 
during 2004-05 storm season. 

BMPs Rain Gauge Location Station 
No. 

Highest rain fall intensity 
(year, date) 

Catch basin insert, 
hydrodynamic separator 

Fremont-headquarters 1277 25, 1/7/05 

Bioswale LA City College 355B 100, 12/27/04 
Enhanced manhole Ballona Creek AL370 25, 1/7/05 
Wet vault LA City College 355B 25, 1/7/05 
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5.0 SAMPLING METHODS 
 
The Technology Acceptance Reciprocity Partnership protocol (TARP, 2003) developed 
guidelines to perform an independent validation of data supporting specific technology 
performance claims. An example of performance claim could be: 
 
“The Model X system can capture and treat the first half-inch, 24-hour storm for a 10-acre 
runoff area. Under these conditions, a total suspended solid (TSS) removal rate of 85% +/- 5% 
(at 95% confidence level) can be achieved with inflow TSS concentrations greater than 100 
mg/l.”  
 
The protocol provides a uniform method for demonstrating stormwater technologies and 
developing test assurance (QA) plans for certification or verification of performance claims. One 
of the key advantages to using this protocol is to demonstrate effectiveness. As a result of 
establishing this protocol, a nationwide stormwater BMP database on the performance 
capabilities of structural and non-structural BMPs has been developed by the American Society 
of Civil Engineers (ASCE) and the U.S. Environmental Protection Agency (EPA). The database 
includes BMP removal effectiveness for specific contaminants as well as site-specific data, area 
hydrologic data, and BMP specifications for locations throughout the U.S.  In this study, the 
following criteria were used based on the guidelines developed by TARP to collect field data and 
to investigate removal effectiveness of selected BMPs: 
 

• Collected samples from storms of at least 0.1 inch of total rainfall. 
• Collected flow-weighted composite samples where it was possible.  
• Collected a minimum of 10 water quality samples per storm event using autosamplers. At 

the catch basins, collected 9 samples per event for a total of three hours.   
• Used an inter-event period of 24 hours. Acceptable range: 6 to 72 hours.  
• Sampled a minimum of 15 storms in 2004-05. Acceptable range: 15 to 20 storms. The 

bioswale was sampled during three consecutive storms once it was retrofitted for 
sampling and permission obtained from property owners. The metal yard recycling 
facility has been sampled 5 times as part of another study program and sampling is 
ongoing.  

• Performed sample data quality assurance and control. 
• Selected a number of parameters and pollutants to test. These included: total suspended 

solids, nutrients, bacteria, metals, chemical oxygen demand (COD), oil and grease, and 
pesticides  (Table 2). 

• Calculated BMPs effectiveness choosing from the recommended methods: Efficiency 
ratio, summation of loads, regression of loads, mean concentration, and efficiency of 
individual storms.  

• Performed statistical tests to ensure that the data are reliable, significant, and within 
confidence limits. If the data set was not normally distributed, it was evaluated using 
nonparametric analysis. 
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Table 2. List of constituents tested, reporting limits, and analytical methods used. 

 
Constituent Reporting Limit Unit Analytical Method

Oil and Grease 1.00 mg/L EPA 413.1
Bacteria
Total Coliform 20.00 mpn/100mL SM 9230B
Fecal Coliform 20.00 mpn/100mL SM 9230B
Enterococcus 20.00 mpn/100mL SM 9230B
Streptococcus 20.00 mpn/100mL SM 9230B

COD 10.00 mg/L EPA 410.4
TSS 2.00 mg/L EPA 160.2
Total Phosphorus 0.05 mg/L EPA 365.3
Dissolved Phosphorus 0.05 mg/L EPA 365.3
Ammonia-N 0.10 mg/L EPA 350.3
Nitrate-N 0.50 mg/L SM 4110B
Nitrite-N 0.03 mg/L SM 4110B
Kjeldahl-N 0.10 mg/L EPA 351.4
Metals (Total and dissolved)
Aluminum 100.00 ug/L EPA 200.8
Antimony 0.50 ug/L EPA 200.8
Arsenic 1.00 ug/L EPA 200.8
Barium 10.00 ug/L EPA 200.8
Beryllium 0.50 ug/L EPA 200.8
Cadmium 0.25 ug/L EPA 200.8
Chromium 0.50 ug/L EPA 200.8
Chromium 6 0.50 ug/L EPA 200.8
Copper 0.50 ug/L EPA 200.8
Iron 100.00 ug/L EPA 236.1
Lead 0.50 ug/L EPA 200.8
Manganese 30.00 ug/L EPA 200.8
Mercury 0.20 ug/L EPA 245.1
Nickel 1.00 ug/L EPA 200.8
Selenium 1.00 ug/L EPA 200.8
Silver 0.25 ug/L EPA 200.8
Thallium 1.00 ug/L EPA 200.8
Zinc 1.00 ug/L EPA 200.8
Organophosphate Pesticides .01 - 2.0 ug/L EPA 507  

RB-AR45417



Final August 2005
 

County of Los Angeles Department of Public Works 20
 
 

6.0 DATA ANALYSES 
 
It has been shown that stormwater runoff EMCs for many constituents fit well by a lognormal 
distribution (NURP, 1983). A most commonly method used to transform data to lognormal 
distribution is when the natural log of the raw data is computed and the results are then plotted 
on a normal probability plot. An effect of the transformation is to reduce skewness at the tail end. 
Furthermore, by transforming the data, assumptions such as normality that are not satisfied in the 
original data can be satisfied by the transformed data.  
 
In the data analyses, methods described in task 3.1 (URS, 1999) and task 3.4 (GeoSyntec, 2000) 
were used to calculate efficiency of each BMP for constituents of interest. Among several 
methods to evaluate pollutant removal effectiveness, Lognormal Statistical Efficiency method 
(LSE) was used to describe the statistical distribution of water quality upstream and downstream 
of BMPs.  
 
Using the LSE method, the log EMC can be calculated for each EMC. The normalization is as 
follows: 
 

Mean of the Log EMCs= 
( )

1

m

m

e j
j

Log EMC
=
∑

 

 
Where, m is the number of events measured.  Computing the mean and standard deviation of log 
transforms of the sample EMCs  and then converting them into arithmetic estimate often obtains 
a better estimate of the mean of the population due to the more typical distributional 
characteristics of water quality data. The conversion from lognormal to arithmetic mean are 
given in the Table 3 below: 
 
Table 3. Transformation between logarithmic transformed population statistics and estimates of 
arithmetic population statistics (URS, 1999). 
 

T=EXP(U) S=M*CV 
M=EXP(U+0.5*W2) W=SQRT (LN (1+CV2)) 
M=T*SQRT (1+CV2) U=LN (M/EXP (0.5*W)) 
CV=SQRT (EXP (W2)-1) U=LN (M/SQRT (1+CV2)) 

 
Where mean and standard deviation for logarithmic statistics are U and W and the mean, 
standard deviation, coefficient of variation and median for arithmetic statistics are M, S, CV, and 
T respectively. Both methods provide an estimate of the population mean, but the approach 
utilizing the log-transformed data tends to provide a better estimator when contaminant and 
constituent levels have a lognormal distribution (NURP, 1983). As the sample size increases, the 
two values converge. 
 
In this study, several statistical tests were performed based on the outcome of each test and 
selection of appropriate responses as illustrated in Figure 13. Distribution plots of raw data for 
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many parameters were skewed requiring lognormal transformation of the raw data. A normal 
probability plot was generated and Anderson-Darling test statistic was performed to examine 
whether or not transformed data followed an approximately normal distribution. For the 
normality test, the hypotheses were, H0: data follow a normal distribution  vs.  Ha: data do not 
follow a normal distribution. If the P-Value obtained from the test was less than a significance 
level of 0.05, then the data did not follow a normal distribution or that the lognormal 
transformation did not have an effect in transforming the data into a normal distribution. In this 
study, most of the P-Values obtained were greater than 0.05 suggesting that the hypothesis that 
the distribution is normal could not be rejected. A few tests that rejected the null hypothesis 
suggested the log transformation did not have an effect in normalizing the data and were retested 
by removing extreme values. The results suggested that the null hypothesis could not be rejected 
after removing the extreme values, consistent with the majority of data that were originally tested 
for normality. Thus the extreme values played an important part in reducing the ability to 
normalize with lognormal transformation of the raw data. However, accepting a distribution as a 
normal distribution when in fact it is not a normal distribution causes type II error to occur. 
There are methods to calculate the probability of type II occurrence; however, the calculation 
would be based on a normal distribution and a hypothesis test other than testing for normality.  
 
Assuming that the distribution of a data set was normal (possibility of type II error), one-way 
ANOVA was used to test whether the mean inflow is equal to mean outflow of the BMP device 
for various constituents. The effect of the BMP will be considered significant if the probability 
(P-Value) that the resulting F-ratio from the ANOVA test could have been generated by chance 
is less than a chosen significance level. In this study, a significance level of 0.05 was used in all 
the tests.  As an alternative to ANOVA test, the results were then compared with two non-
parametric methods such as Mann-Whitney and Kruskal-Wallis tests that are used for any 
distribution with the hypothesis that the median inflow is equal to median outflow (see results 
section).   
 
ANOVA test assumes that the data come from a normal distribution. A nonparametric test 
implies that there is no assumption of a specific distribution for the population that the data 
comes from. An advantage of a parametric test is that if the assumptions hold, the power, or the 
probability of rejecting H0 when it is false, is higher than the power of a corresponding 
nonparametric test with equal sample sizes. An advantage of nonparametric tests is that the test 
results are more robust against violation of the assumptions. Therefore, if assumptions are 
violated for a test based upon a parametric model, the conclusions based on parametric test p-
values may be more misleading than conclusions based upon nonparametric test p-values.  
 

RB-AR45419



Final August 2005
 

County of Los Angeles Department of Public Works 22
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 13. process diagram for selecting statistical tests. 
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Test: ANOVA one-way 
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Ha: mean inflow ≠ mean outflow 

(Assumption: data from normal distribution) 
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In addition to statistical analyses of data and hypothesis testing, graphical methods were used to 
provide additional insight to determine whether the differences in the inflow and the outflow 
water quality measures were statistically significant (GeoSyntec, 2000). The plots were 
generated for each constituent based on the results obtained from the statistical analyses. These 
plots included in the analyses were: linear influent/effluent plots, box and whisker plots, and 
normal probability plots.  Examples of these plots and their interpretation are described below.  
 
6.1 Interpretation of Linear Influent/Effluent Plots 
 
Similar to Figure 14, plots were prepared based on data collected for each storm. Water quality 
sample concentration for each storm was plotted on a linear scale with influent and effluent 
being identified using different symbols (Figure 14). In this study, the graphs were generated to 
provide the number of samples collected during 2004-05 storm season, which events had paired 
samples, and the relative difference between influent and effluent concentrations. Data from all 
samples were shown in chronological order similar to Figure 14. 

Linear Influent/Effluent Plot 
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Figure 14. Example of a linear influent and effluent plot used to show relative differences 
between influent and effluent concentrations. 
 
6.2 Interpretation of Probability Plots 
 
These plots were used to provide the following information: 
 

• How well the data or the lognormal transformed data, at each station were represented by 
the normal distribution. 

• Mean and standard deviation of the normal distribution and the value of any specific 
quantile. Slope of the normal approximation indicated the magnitude of the standard 
deviation (straight line), the x-intercept showed the log mean concentration. 

• Relationship between two distributions across the range of quantiles. 
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• Presence of any significant outliers. 
• Width of 95% confidence interval of the normal approximation. 

 
Two examples of probability plots are shown below to explain the range of behaviors that were 
encountered during the analyses of water quality data. The first example (Figure 15) 
demonstrates the behavior of two transformed data sets (one from the inflow and one from the 
outflow of a BMP) that have very similar standard deviations (parallel lines in the normal 
probability plot) and a uniform difference (in the log-scale) across the range of quantiles. This 
indicates that there is a difference not only in the log mean EMC, but a difference across any 
given quantile. However, these differences were statistically insignificant. 
 

 
Figure 15. Example of a normal probability plot for a BMP showing similar standard deviations 
and consistent positive difference in the log transformed values across the range of quantiles. 
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Figure 16. Example of a normal probability plot for a BMP showing higher standard deviation at 
the outflow than at the inflow and a positive difference between the inflow and outflow at high 
quantiles and negative difference between the inflow and outflow at low quantiles. 
 
6.3 Interpretation of Box and Whisker Plots 
 
Box and whisker plots used in this study graphically show the central location and 
scatter/dispersion of the sampled data (Figure 17). The plots also provide information about the 
distribution of inflow and outflow concentrations, confidence intervals, extreme values, and 
positive or negative efficiencies. The box and whisker plots used in this report have the 
following structure: 
 

• The center of the blue diamond shows the mean and the height shows the confidence 
interval. 

• The blue lines above and below the diamond show percentile range. 
• The notched box shows the median, lower and upper quartiles, and confidence interval 

around the median. 
• The dotted line connects the nearest observations within 1.5 inter-quartile ranges (IQRs) 

of the lower and upper quartiles. 
• Possible outliers: red crosses (+) are near outliers (between 1.5 and 3.0 IQRs away) and 

circles (o) are far outliers (over 3.0 IQRs away). 
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Figure 17. Annotation of box and whisker plots. 

 
The median value gives an estimate of the central location of the distribution that is less sensitive 
than mean to a single or small number of high or low observations (Figure 17). In addition, the 
median is a distribution-free statistic and therefore often gives a better estimate of the central 
location of the distribution when the data depart significantly from the normality. Therefore, the 
box and whisker plots provide an additional tool, (i.e., in addition to comparison of the log mean) 
which is helpful for assessing differences in influent and effluent quality particularly where 
normality may be a poor assumption. 
 
The extent to which the confidence intervals for the distributions of event concentrations at the 
inflow and outflow overlap give a good indication if the median can be considered statistically 
different (i.e., reject the null hypothesis that the inflow median and outflow medians are the 
same). In most cases, the parametric analyses of variance (ANOVA) and the non-parametric 
Kruskal-Wallis test supported the results of box plot. In this study, three primary behaviors were 
observed when comparing distributions of inflow and outflow event median concentrations using 
box and whisker plots: 
 

• Positive or negative differences where the confidence intervals do not overlap  
(Figure 18). 

• Positive or negative differences where the confidence intervals marginally overlap 
(Figure 19(a)). 

• Differences where the confidence intervals appreciably overlap (Figure 19(b)). 
• In some cases, the 95% confidence limit is either in excess of the third quartile or less 

than the first quartile or both. These cases correspond to a distribution of values that is 
strongly skewed and/or has a low number of samples (Figures 18-19). 
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Figure 18. Example of statistically significant negative removal efficiency was observed in TSS 
for catch basin inserts. Confidence interval about the mean inflow did not overlap with 
confidence interval about the mean outflow in the box plots.  
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Figure 19. (a) Example of positive removal efficiency where marginal overlap of the confidence 
intervals about the mean was observed in dissolved copper for wet vault. (b) Example of 
statistically ambiguous difference in median event concentration i.e., confidence interval for 
inflow overlapping with confidence interval in the outflow box plots.  
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6.4 Calculation of Removal Efficiencies 
 
The overall efficiency is summarized by reporting: the P-Value, the percent difference between 
the arithmetic estimate of the mean log transformed EMCs in the inflow and the outflow along 
with the confidence limit of the means. A P-Value greater than 0.05 implies that there is no 
difference in the mean of log transformed concentrations in the inflow and outflow. The percent 
difference with arithmetic estimate of mean indicates percent removal. When these differences 
are negative, the net removal effectiveness is negative.  
 
Water quality data did not generally follow a straight line on normal probability plot, but did at 
least from about the 10th to the 90th percentile on lognormal probability plots where extreme 
values are not present in the data. The percent difference in removal for specific percentiles (10th 
and 90th) was also reported in this study similar to percent difference in arithmetic estimate of the 
mean. Some of these estimates based on the normal probability plots turned out negative at both 
percentiles.  For example, percent difference for TSS in the catch basin inserts was negative both 
at the 10th and the 90th percentiles implying that catch basin inserts may not be suited for 
reducing TSS in stormwater. Conversely, a greater positive difference at the 90th percentile as 
compared with a positive or negative difference at the 10th percentile may suggest that the BMP 
is more effective in reducing a given contaminant entering the BMP at a relatively higher 
concentration.  
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7.0 Results 
 
The results presented here are based on the analyses of the following constituents of concern: 
 
Bacteria: Total coliform, fecal coliform, enterococcus, streptococcus 
Metals: Total and dissolved: copper, lead, and zinc 
Others: COD, nutrients, TSS, hardness, pesticides, oil and grease 
  
7.1 Bioswale (Koreatown, City of Los Angeles) 
 
There was not enough data to perform statistical analyses of removal effectiveness of the 
bioswale; the results presented here are based on the data collected from three storms. 
Preliminary results indicate that the bioswale appears to be effective in removing metals, TSS, 
COD, oil and grease, Kjeldahl, and nitrite from the stormwater (Figures section 13). Additional 
tests and collection of stormwater samples are recommended to investigate the removal 
effectiveness of bioswale. 
 
7.2 Wet Vault and Infiltration Trench  

(Downtown, City of Los Angeles) 
 
A limited number of statistical analyses were performed on the data from these BMPs. The 
median of lognormal transformed concentrations for effluent was higher than median influent 
concentrations for COD, hardness, nitrate, nitrite, Kjeldahl, and ammonia. The confidence 
interval about the median for outflow overlapped the confidence interval about the median for 
inflow. Therefore, the observed differences in the median were not statistically significant at the 
95% confidence level. Additionally, the nonparametric tests showed that there was no difference 
between the median of inflow and outflow. Figures 31-33 in section 14 are bar graphs showing 
the relative differences in the inflow and outflow for several parameters analyzed. 
 
The infiltration trench was monitored at 4 locations at 31 and 57 feet below the ground with 
lysimeters to obtain samples of soil moisture from percolation of stormwater runoff. There was 
also a groundwater well with groundwater at 225 feet below the ground surface. The data from 
groundwater did not show increase in any of the constituents tested. Almost all of the 
constituents were not detected in the samples from the groundwater. Groundwater appeared to 
have higher hardness content (593 mg/l) than the stormwater (400-472 mg/l). This could be due 
to underlying soils and higher hardness content.  Total copper was at concentrations of a factor 
150 times less than in the stormwater. Because of the low groundwater at this site, it is not clear 
whether the groundwater will become affected by pollution carried in the stormwater. Additional 
and long-term sampling will be necessary to study stormwater infiltration at this site.   
 
Brown (2005) performed toxicity tests on stormwater runoff at this site. Samples from the inflow 
and the outflow of the wet vault device were tested on sea urchin fertilization. Toxicity of 
samples from two storm events was too high to detect any differences between the inflow and 
outflow toxicity. Samples from other storm events could not show reduction in toxicity as a 
result of this pretreatment. The toxicity results from C. dubia survival or reproduction were also 

RB-AR45427



Final August 2005
 
 

County of Los Angeles Department of Public Works 30
 
 

inconsistent among the sampling events. Some samples showed higher toxicity in the outflow 
samples than the inflow.  
 
As a pretreatment BMP, the wet vault at this site blocks debris and bulky materials from the 
inflow. For fine solids, the preliminary results showed some removal of TSS from the inflow. 
 
7.3 Enhanced Manhole (Westchester, City of Los Angeles)  
 
The box plots showed that the lognormal transformed EMCs in the outflow is generally less than 
EMCs in the inflow for most constituents except for nitrite and ammonia (section 15, Figures). 
These differences were comparable to the differences obtained from the 90th percentile method. 
The 90th percentile removal differences for the contaminants tested were: metals 14 to 52% 
(dissolved) and 31 to 52% (total), COD 42%, hardness 18%, Kjeldahl 56%, ammonia 22%, 
nitrite –64%, nitrate 22%, TSS 26%.  The ANOVA tests showed that confidence interval about 
the mean for the outflow overlapped the confidence interval about the mean for the inflow. 
Therefore the observed differences in the means were not statistically significant at the 95% 
confidence level. Additionally, the nonparametric tests showed that there was no difference 
between the median of the inflow and the outflow for the constituents of concern. 
 
7.4 Catch Basin Inserts (South Pasadena) 
 
The box plots showed that the lognormal transformed EMCs in the outflow was lower for the 
effluent than EMCs in the inflow for: hardness, nitrate, metals, and was higher for: COD, 
Kjeldahl, ammonia, nitrite, and TSS (section 16, Figures). The positive differences were 
comparable to the differences obtained from the 90th percentile method. The 90th percentile 
removal differences for the contaminants tested were: metals 2 to 35% (dissolved) and –0.4 to 
52% (total) lowest removal were for lead, COD –13%, hardness 53%, nitrate 8%, nitrite –10%, 
Kjeldahl –83%, ammonia –35%, and TSS –93%.  The ANOVA tests showed that confidence 
interval about the mean for the outflow overlapped the confidence interval about the mean for 
the inflow. Therefore the observed differences in the means were not statistically significant at 
the 95% confidence level. Additionally, the nonparametric tests showed that there was no 
difference between the median of the inflow and the outflow for the constituents of concern. 
 
Catch basin inserts generally exhibited poor to low trash removal capture. During episodes of 
high runoff flows, the floatable debris appeared to pass over the filter because of high water level 
inside the inserts.   
 
7.5 Hydrodynamic Separator (South Pasadena) 
 
The box plots showed that the lognormal transformed EMCs in the outflow is generally less than 
EMCs in the inflow for most constituents except for total lead (section 17, Figures). These 
differences were comparable to the differences obtained from the 90th percentile method. The 
90th percentile removal differences for the contaminants tested were: metals 13 to 27% 
(dissolved) and -3 to 11% (total), COD 18%, hardness 22%, Kjeldahl 6%, ammonia 29%, nitrite 
2%, nitrate 36%, TSS 46%.  The ANOVA tests showed that confidence interval about the mean 
for outflow overlapped the confidence interval about the mean for the inflow. Therefore the 
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observed differences in the mean were not statistically significant at the 95% confidence level. 
Additionally, the nonparametric tests showed that there was no difference between the median of 
inflow and outflow for the constituents of concern. 
 
Brown (2005) performed toxicity tests on stormwater runoff at this site. Samples from the inflow 
and the outflow of the hydrodynamic separator from 5 storm events were shown to be highly 
toxic to sea urchin fertilization; the device did not reduce the toxicity. None of the samples were 
toxic to C. dubia survival or reproduction.  
 
This BMP is designed to capture trash, bulky materials, and sediments as low as 4,700 microns 
in size. The device is an offline unit designed for runoff flow rates as high as 6 CFS. Any runoff 
flows in access of 6 CFS will bypass the device thus reducing the overall removal effectiveness 
of trash. In this study, one storm may have exceeded 6 CFS level at one point as the flow data 
indicated.  
 
7.6 Comparison to Freshwater Chronic Criteria 
   
The effluent mean concentrations for dissolved metals and organophosphate pesticides were also 
compared with water quality criteria shown in Table 4.  These water quality criteria were 
obtained from various sources. 
 

Table 4. Freshwater criteria 

Constituents Freshwater Chronic Criteria (μ g/l) 
Organophosphate 

Pesticides 
 

Chlorpyrifos1 0.041 

Diazinon2 0.05 

Dissolved Metals  
Copper3 [ ]702.1)ln(8545.0exp96.0 −hardness  
Lead3 [ ] [ ]705.4)ln(273.1exp)ln(145712.046203.1 −− hardnesshardness  
Zinc3 [ ]884.0)ln(8473.0exp96.0 +hardness  

1 – National Water Quality Criteria (EPA, 2002), 2- Cal Fish and Game (Spieman), 3- Cal 
Toxics Rule (EPA, 2000). For hardness greater than 400 mg/l, use hardness = 400 mg/l in the 
formula to calculate the chronic criterion.  
 
7.6.1 Bimini Slough Ecology Park 
 
The results for three storm are shown in Figure 20. The mean effluent concentrations for selected 
dissolved metals were not reduced below the chronic criteria. 
 
Organophosphate pesticides were not detected in the inflow or the outflow of the bioswale. 
Therefore, no comparison could be made to the chronic criteria. 
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7.6.2 Wet Vault and Infiltration Trench 
 
These BMPs were in series. The results for five storm are shown in Figure 21. The mean influent 
concentration  for selected dissolved metals were not reduced below the chronic criteria in the 
wet vault. For two storms (12/28/04 and 2/11/05), dissolved zinc concentrations for both influent 
and effluent were below the chronic criteria. The results for infiltration trench show that 
dissolved metals event mean concentrations were far below the chronic criteria. 
 
Water quality samples were not tested for organophosphates. Therefore, no comparison could be 
made to the chronic criteria. 
 
7.6.3 Enhanced Manhole 
 
The results for 2004-05 storm season are plotted in Figure 22. The mean influent and effluent 
concentrations for selected dissolved metals were not reduced below the chronic criteria. For 
some data points, the chronic criteria were above the mean effluent concentrations for dissolved 
lead, however, the data points plotted  on the x-axis are indicative of concentrations not detected 
in the inflow and the outflow.  
 
The water quality samples tested from a number of storms showed chlorpyrifos in one storm 
with influent concentration of 0.1 μ g/l and not  detected in the effluent. There was also diazinon 
detected in two of the storms with influent concentrations above chronic criteria.  Diazinon was 
not detected in the effluent water samples.    
 
7.6.4 Catch Basin Inserts and Hydrodynamic Separator 
 
The catch basin inserts were upstream of the hydrodynamic separator. The results for 2004-05 
storm season are plotted in Figure 23. The data for catch basin inserts were from the first three 
hours of each storm. The mean influent and effluent concentrations for selected dissolved metals 
were not reduced below the chronic criteria. For some data points, the chronic criteria were 
above the mean effluent concentrations for dissolved lead; however, the data points plotted  on 
the x-axis are indicative of concentrations not detected in the inflow and the outflow. Similar 
results were obtained for the hydrodynamic separator. 
 
The water quality samples tested from a number of storms showed chlorpyrifos in four storms 
and diazinon in three storms. For catch basin inserts, there was a reduction in chlorpyrifos below 
the chronic criterion and in another storm the influent and effluent mean concentrations were 
both above the chronic criteria. Diazinon detected in one storm had concentrations above the 
chronic criteria for both influent and the effluent water samples. Another storm detected below 
the chronic criterion in the influent and was not detected in the effluent water sample. Similar 
results were obtained from the water samples upstream and downstream of the hydrodynamic 
separator with effluent concentration in two samples were larger than influent concentrations and 
indication that they were reduced.  
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Figure 20. Event mean concentrations for dissolved metals at Bimini Slough Ecology Park. Also 
shown are the chronic criteria for dissolved metals in the outflow. 
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Figure 21. Event mean concentrations for dissolved metals in downtown, City of Los Angeles. 
Also shown are the chronic criteria for dissolved metals in the outflow. On the left are 
concentrations in the inflow and the outflow of wet vault. On the right are concentrations in 
groundwater. Data shown on the x-axis are below detection limit. 
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Figure 22. Event mean concentrations for dissolved metals at Westchester. Also shown are the 
chronic criteria for dissolved metals in the outflow. 
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Figure 23. Event mean concentrations for dissolved metals in South Pasadena. Also shown are 
the chronic criteria for dissolved metals in the outflow. On the left are concentrations in the 
inflow and the outflow of catch basin inserts. On the right are concentrations in the inflow and 
the outflow of hydrodynamic separator. Data shown on the x-axis are below detection limit. 
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8.0 DISCUSSION 
 
This study investigated removal effectiveness of BMPs for various pollutants of concern from 
stormwater runoffs. These BMPs were also monitored as part of other studies. For example, a 
hydrodynamic separator in the City of South Pasadena was also studied for trash removal. The 
wet vault and infiltration BMPs were also studied for water reuse and augmentation programs.    
   
Based on the preliminary results obtained from the storm season of 2004-05, the following table 
is a summary of how the selected BMPs performed in removing pollutants of concern. These 
results were based on the comparison of 90th percentiles of EMCs to the arithmetic mean for the 
inflow and the outflow of collected stormwater runoff data, discrete bacteria samples, and bar 
graphs of the limited data set from two BMPs. Most BMPs were tested for oil and grease and 
pesticides, however, they showed up only in a few storms and therefore were not able to run 
statistical analysis because of small sample size. The results from bacteria were based on the 
grab samples. For bacteria, analysis based on EMCs is recommended and discrete samples 
composited over a period of time may show results more indicative of bacteria levels during a 
storm and removal effectiveness. This approach is limited to a sampling time less than 6 hours 
for storm longer than 6 hours.  
 
A comparison of the removal effectiveness from different BMPS shows that infiltration trench is 
relatively high followed possibly by the bioswale or the wet vault (Table 5). The hydrodynamic 
separator and enhanced manhole exhibited low removal.   
 

Table 5. Relative removal effectiveness of various BMPs. 

 

T
ra

sh

B
ac

te
ri

a

T
SS

O
il 

&
 G

re
as

e

N
ut

ri
en

ts

M
et

al
s

Pe
st

ic
id

es

O
rg

an
ic

s
Infiltration Infiltration Trench 3 3 3 3 3 3 3 3

Biofiltration Bioswale 1 N-1 3 2 1 2 U U
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In a study by Brown (2005) two toxicity tests were conducted to determine the removal 
effectiveness of toxicity for several BMPs. Included in the study were the hydrodynamic 
separator in the City of South Pasadena and the wet vault in the City of Los Angeles. Brown 
used freshwater organisms (water fleas) and a marine species (sea urchins) to determine the 
removal effectiveness of toxicity. The study did not identify the cause of toxicity.  
 
The hydrodynamic separator did not have any effect in reducing toxicity for either of the two 
species tested. From the study by Brown and previous studies by CRWQCB, it can be inferred 
from the results that the toxicity associated with dissolved metals such as zinc did not change 
because of low removal. The 90th percentile removal difference for a selected number of 
dissolved metals was in range of 13 to 27% with dissolved zinc equal to 13%.   Pesticides such 
as diazinon and chlorpyrifos showed up in a limited number of storm samples and generally at a 
higher concentration in the outflow than in the inflow.  
 
Toxicity tests for some storms in the City of Los Angeles metal recycling yard showed a 
reduction downstream of the wet vault for both species tested. However, the toxicity in the 
inflow and the outflow were often too high for other storms to determine if a consistent reduction 
had occurred. The EMCs obtained from the five storms showed negative removal for dissolved 
zinc and lead and small positive removal for dissolved copper. The stormwater samples were not 
tested for organophosphate pesticides. 
 
The study compared the effluent concentration of selected dissolved metals and organophosphate 
pesticides with the freshwater chronic criteria to evaluate the ability of the BMPs in reducing the 
concentration below the chronic criteria. In all the samples that were compared, the 
concentration for the influent and the effluent were above the chronic criteria. The results from 
the hydrodynamic separator are consistent with Brown’s (2005) toxicity tests in that the 
reductions in the effluent concentrations were too small to show any apparent changes in the 
water flea reproduction or the sea urchin fertilizations tests.  
 
The International Stormwater BMP Database provides a spreadsheet with flow and water quality 
data for each storm event for various BMPs tested over the past decade. The database was 
developed under a cooperative agreement between the American Society of Civil Engineers 
(ASCE) and the U.S. Environmental Agency (USEPA) and has now several sponsoring partners. 
Wright Water Engineers, Inc. and GeoSyntec Consultants maintain the database. The water 
quality data obtained from this study was used to compare with the existing water quality data 
from this database for similar BMPs. The BMP categories listed are: Biofilter, Detention Basin, 
Hydrodynamic Device, Media Filter, Percolation Trench/Well, Porous Pavement, Wetland 
Basin, and Wetland Channel.  
 
The database can be used to make relative comparisons between different types of BMPs. There 
may be concern on how these BMPs perform based on the geographical location or the size of 
storms. These issues should also be addressed. The hydrodynamic separator and the enhanced 
manhole in this study are both listed as hydrodynamic devices in the BMP database. Therefore, 
the data in this study were used to compare removal effectiveness with the data from other 
hydrodynamic devices documented in the BMP database. The data for TSS, dissolved copper 
and dissolved zinc were plotted together with the existing data from the BMP database and were 
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also compared with a 45-degree line, which represented no removal. In Figure 20, the plots on 
the left represented data from the enhanced manhole at the County maintenance yard in 
Westchester and the plots on the right were from the hydrodynamic separator in the City of 
South Pasadena. The data points are clustered near the 45-degree line in both plots. The data 
points for the enhanced manhole in Westchester were below the 45-degree line indicating net 
reduction in TSS, dissolved copper, and dissolved lead. Also the plots show that dissolved zinc 
concentrations are higher in this region than those reported in the BMP database. 
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Figure 24. Comparison of data from BMP database with the data from enhanced manhole 
on the left and data from a hydrodynamic separator on the right.
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9.0 FUTURE WORK 
 
This study investigated the removal effectiveness of 6 selected BMPs. The results can be used to 
compare with data and or claims from the manufacturers of some of these BMPs. The water 
quality data for two BMPs were from a limited number of storm events and these analyses were 
limited to making qualitative comparisons between the inflow and outflow for various pollutants. 
In order to obtain additional information and to confirm these preliminary results, more data 
from future storms is necessary.  
 
The most common performance measure used today is “percent removal” of pollutants (Strecker, 
et. al., 2001). As statistical methods have shown in this study percent removals can be 
statistically insignificant and depending on the BMP type, size of flow, and concentration of 
contaminants the results can also be variable. The confidence intervals about the mean inflow 
and the mean outflow overlapped in all of the data analyzed indicating that the percent removals 
were statistically insignificant. The 90th percentile percent removal from the normal probability 
plots and lognormal transformed arithmetic mean of percent removal were comparable and were 
therefore used to explain relative removal effectiveness of BMPs.  A percent removal based on 
the simple arithmetic mean was not used because of the presence of outliers. 
 
It appears that the bioswale in this study is showing removal of a wide mixture of pollutants of 
concern based on three storms sampled. Therefore, it is recommended that the bioswale be 
further investigated during 2005-06 storm season. To make  relative comparisons, it is 
recommended to also study another BMP during the same storm season. In this case, the 
enhanced manhole showed higher percent removals relative to the hydrodynamic separator. It is 
therefore recommended to continue the study with the bioswale and the enhanced manhole.   
 
The results of this study and many others will contribute to the expansion of the BMP database 
which will provide useful tools to develop more accurate design requirements for stormwater 
BMPs as well as implementation plans for TMDLs.  BMPs can then be targeted based upon their 
expected performance and with regard to pollutants of concern. It can be more effective to utilize 
multiple BMPs wherever possible to account for variability in the concentration of pollutants and 
uncertainties that are associated with BMPs. 
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11.0 SITE LOCATION MAP 
 

 
 

Figure 25. Drainage area and land use in the maintenance yard. 
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Site Location Map 

 
 

Figure 26. Drainage area and land use in South Pasadena. 
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Site Location Map 

 
Figure 27. Drainage area and land use in Bimini Slough Ecology Park. 
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12.0 RAINFALL DATA AND RAINFALL FREQUENCY 
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Figure 28. Rainfall data and rainfall frequency for 2004-05 storm season. 
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Rainfall and Frequency - Koreatown
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Figure 29. Rainfall data and rainfall for 2004-05 storm season. 
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Rainfall and Frequency - Westchester
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Figure 30. Rainfall data and rainfall frequency for 2004-05 storm season. 
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13.0 BiOSWALE 
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Figure 31. Bacteria removal from the bioswale (    inflow,           outflow).  
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Figure 32. Metal removal from the bioswale (     inflow,       outflow). 
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Figure 33. TSS, COD, and nutrients removal from the bioswale. 

(symbol “<” means below detection limit and not detected.    inflow    outflow) 
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Figure 34. Oil and grease removal from the bioswale. 

(symbol “<” means below the detection limit and not detected.           inflow,          outflow ). 
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Figure 35. Bacteria, COD, hardness, nutrients removal from the wet vault. 
(symbol “<” means below detection limit and not detected.         inflow       outflow)
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Figure 36.  Ammonia, TSS, and metals removal from  the wet vault  – metal recycling yard.   

(     inflow       outflow) 
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Figure 37. Metals, oil and grease removal from the wet vault – metal recycling yard. 

     inflow        outflow
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1. Please describe in detail the statistical methods used to identify statistically significant 
differences between two watersheds for a particular constituent in a particular year, when 
monitoring data has been collected for two storm events.  Please provide an example using 
existing data. Compare the statistical methods used and analysis results obtained when 
using monitoring data from two storm events versus three storm events. 

 
Analyses performed to date on the data collected for the San Diego County CoPermittee’s 
Monitoring and Reporting Program have focused on comparing all watersheds in the county, 
and comparisons between just two watersheds have not been performed.  In a particular year, 
Analysis of Variance (ANOVA) has been used with a Tukey multiple range test to compare data 
from mass loading stations (MLS) on a constituent by constituent basis.  The ANOVA uses 
storm events as replication to determine differences between MLS means.  The statistical 
methodology does not change with a reduction in the number of sampling events. 
 
To compare results of this analysis performed with three storm events to the same analysis 
performed with two storm events, two constituents were selected that showed some differences 
between MLS during the 2003-04 monitoring year, but were not dominated by one particular 
site.  For the comparison, two storms were selected from the three at each MLS by picking the 
first storm event sampled and the first storm event sampled after February 1, reflecting the 
present requirement that at least one storm event be collected after this date.  Results of the 
ANOVAs with three storm events and two storm events are shown below.  In each 
representation, the means for each station are shown in descending order and the colored lines 
below the means show those MLS that are not significantly different with the Tukey multiple 
range test. 
 

Total Dissolved Solids (TDS) 
 Prob>F SDC SR SLR PC TC EC SDR SM AH TJ CC 
3 events <0.001 2050 1963 1927 1770 1640 1092 1050 638 604 539 162 

Power=0.99 

             
  SDC TC SR SLR PC SDR EC AH SM TJ CC 

2 events 0.003 2400 1925 1830 1685 1635 1330 983 901 638 571 178 
Power=0.98 

             
Total Nickel 

  TJ AH CC TC SDR EC SM SR PC SDC SLR 
3 events 0.044 0.048 0.013 0.011 0.008 0.003 0.003 0.003 0.002 0.002 0.002 0.002 

Power=0.82 

             
  TJ AH CC TC SDR EC SM SR PC SDC SLR 

2 events 0.057 0.065 0.017 0.015 0.010 0.004 0.004 0.003 0.003 0.002 0.002 0.002 

Power=0.72            
 
The analyses on TDS were both statistically significant and the Tukey multiple range test 
showed similar differences between MLS.   SDC is significantly higher in TDS than SM, TJ, and 
CC whether three or two storm events are used.  There are some changes in order of MLS due 
to changes in mean values, changes range from 6% (TJ) to 39% (AH); but MLS at the extremes 
with three events remain at the extremes with two events.  The total nickel ANOVA with three 
events was statistically significant (p < 0.05) with three events and showed differences between 
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TJ and PC, SDC, and SLR.  When the number of storm events was reduced to two per MLS, 
the test was not statistically significant (p > 0.05) and differences between TJ and the three MLS 
stations with the lowest nickel concentrations could not be determined.  
 
Forty-seven ANOVAs were run on the 2003-04 data. Four of the ANOVAs had results with 
multiple groups of stations (similar to that above for TDS); three of these resulted in less spatial 
differentiation with two storm events than with three. Seven ANOVAs showed similar patterns of 
two groups of stations (like those for total nickel); with only two storm events in the ANOVA 
three tests had no change and four resulted in no differences between stations.  Eleven of the 
ANOVA/Tukey tests were dominated by high concentrations at the Tijuana River station; nine of 
the eleven test results did not change with only two storm events, the other two grouped Tijuana 
River with two or more other stations.  The remaining 25 ANOVAs were non-significant results. 
 
To answer the specific question asked above, identification of differences between two 
watersheds for a particular constituent in a particular year; a t-test was performed for these 
same two constituents to compare two randomly selected MLS based on three and two storm 
events.  San Luis Rey (SLR) and Chollas (CC) were selected for comparison.  The results of the 
t-tests and the 
corresponding 
power are 
shown.  The t-
test included a 
test for equality 
of variance; 
when variances 
were determined to be unequal, Satterthwaite’s approximation of the degrees of freedom was 
applied (SAS 1989). 
 
The results do not change for TDS whether three or two events are used in the analysis. The 
means are so different and the standard deviations for each are relatively small in comparison, 
yielding a significant t-test and strong power.  For total nickel, the t-test is not significant when 
three events are considered and is significant with only two events.  In this particular case, both 
data points that were excluded from the two event analysis were non-detectable results, the four 
remaining data points were considered detectable at or above the detection limit.  Because non-
detectable values are tested at one-half of the detection limit, in this case additional variability 
was introduced by the lower values. 

Measure 
(mg/L) Events SLR Mean CC Mean SLR S.D. CC S.D. Prob > T Power 

(alpha=0.05) 
3 1927 162 446 52.3 0.002 1.00 

TDS 
2 1685 178 219 62.2 0.011 1.00 
3 0.0017 0.0107 0.0006 0.0076 0.175 0.53 

Total Nickel 
2 0.0020 0.0150 0.0001 0.0014 0.049 1.00 
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2. Please describe in detail the statistical methods used to identify statistically significant 
differences between two years for a particular constituent in a particular watershed, 
when monitoring data has been collected for two storm events each year.  Please 
provide an example using existing data. Compare the statistical methods used and 
analysis results obtained when using monitoring data from two storm events annually 
versus three storm events annually. 

 
The present monitoring program has not been designed to answer this question, whether two or 
three annual storm events are considered.  If one were to perform this analysis, the results 
would be more dependent on the magnitude of differences between years and the variability of 
the data within each of the years than the number of storm events sampled.   
 
This is illustrated here with two examples taken 
from three consecutive years of data for total lead.  
The years used for this example are the last three 
years in the graph at right, delineated by the box. 
These years were chosen as they provide 
examples with both small and large variability 
within a year in addition to having means that are 
potentially distinguishable from each other.  A t-test 
was performed on each set of two years of data, 
(i.e., 2001-02 vs. 2002-03 and 2002-03 vs. 2003-
04) first using all three sampling events, then 
selecting only the first event of the season and the 
first event after February 1 in each year.  The 
results of the t-tests and corresponding power for 
each test are summarized below.  As could be 
expected from viewing the graph at right, 2001-02 
was not significantly different from 2002-03 whereas 2002-03 was determined to be different 
from 2003-04 whether three storm events or two storm events were considered. 
 

Events 2001-02 
Mean 

2002-03 
Mean 

2001-02 
 S.D. 

2002-03  
S.D. Prob > T Power 

(alpha=0.05) 
3 0.040 0.023 0.018 0.006 0.189 0.42 
2 0.030 0.023 0.003 0.009 0.384 0.23 

Events 2002-03 
Mean 

2003-04 
Mean 

2002-03 
 S.D. 

2003-04  
S.D. Prob > T Power 

3 0.023 0.077 0.006 0.020 0.010 0.99 
2 0.023 0.088 0.009 0.012 0.025 0.99 

 
To have a t-test with 0.80 power for the 
comparison of 2001-02 vs. 2002-03, eight 
storm events would be needed assuming the 
means and standard deviations for the three 
event test and ten storm events would be 
needed using the data in the two sample 
comparison.  The power curves for each of 
these scenarios are shown at right.  
 
This example demonstrates that the magnitude 
of the variation between storm events is more influential in determining differences between 
years than the number of storm events monitored when choosing between three events and two 
events. 
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To further demonstrate the potential impacts of observing changes between years when 
reducing the number of events sampled, ten station/constituents were selected at random to 
test the same way as done for total lead above.  The results are shown in the table below.  No t-
tests changed from non-significant to significant (and vice-versa) with a reduction of storm 
events. 

Location Measure Events 
2001-02 
Mean 

2002-03 
Mean 

2001-02 
S.D. 

2002-03 
S.D. Prob > T 

Power 
(alpha=0.05) 

AH     Diazinon 3 0.196 0.326 0.076 0.135 0.218 0.66 
AH     Diazinon 2 0.155 0.329 0.038 0.191 0.332 0.56 
CC     Nitrite as N 3 0.170 0.094 0.056 0.025 0.097 0.92 
CC     Nitrite as N 2 0.165 0.106 0.078 0.020 0.408 0.43 
EC     Dissolved Cadmium 3 0.001 0.000 0.000 0.000 0.199 0.96 
EC     Dissolved Cadmium 2 0.001 0.000 0.000 0.000 0.500 0.41 

EC     Total Arsenic 3 0.001 0.003 0.001 0.001 0.022 0.99 
EC     Total Arsenic 2 0.001 0.003 0.000 0.000 0.027 1.00 
SLR    Disssolved Zinc 3 0.010 0.033 0.000 0.033 0.341 0.54 
SLR    Disssolved Zinc 2 0.010 0.038 0.000 0.045 0.537 0.35 
SLR    pH 3 7.533 7.130 0.058 0.656 0.399 0.44 
SLR    pH 2 7.500 6.860 0.000 0.651 0.397 0.63 

SLR    Total Coliforms 3 2.651 2.728 0.642 0.435 0.871 0.08 
SLR    Total Coliforms 2 2.738 2.477 0.882 0.000 0.748 0.15 
SR     Total Zinc 3 0.022 0.032 0.020 0.009 0.463 0.30 
SR     Total Zinc 2 0.028 0.036 0.025 0.009 0.710 0.15 
TJ     Oil and Grease 3 2.333 4.573 1.528 3.707 0.388 0.39 
TJ     Oil and Grease 2 3.000 2.580 1.414 1.909 0.826 0.10 

TJ     Total Arsenic 3 0.007 0.010 0.001 0.007 0.506 0.30 
TJ     Total Arsenic 2 0.008 0.006 0.001 0.002 0.572 0.26 

Location Measure Events 
2002-03 
Mean 

2003-04 
Mean 

2002-03 
S.D. 

2003-04 
S.D. Prob > T 

Power 
(alpha=0.05) 

AH     Diazinon 3 0.326 0.094 0.135 0.062 0.054 0.99 
AH     Diazinon 2 0.329 0.116 0.191 0.069 0.276 0.67 

CC     Nitrite as N 3 0.094 0.055 0.025 0.028 0.146 0.82 
CC     Nitrite as N 2 0.106 0.070 0.020 0.014 0.172 0.91 
EC     Dissolved Cadmium 3 0.000 0.001 0.000 0.000 0.199 0.97 
EC     Dissolved Cadmium 2 0.000 0.001 0.000 0.000 0.500 0.41 

EC     Total Arsenic 3 0.003 0.003 0.001 0.002 0.565 0.22 
EC     Total Arsenic 2 0.003 0.004 0.000 0.001 0.360 0.52 

SLR    Disssolved Zinc 3 0.033 0.010 0.033 0.000 0.341 0.54 
SLR    Disssolved Zinc 2 0.038 0.010 0.045 0.000 0.537 0.35 
SLR    pH 3 7.130 7.860 0.656 0.386 0.172 0.76 
SLR    pH 2 6.860 7.690 0.651 0.354 0.254 0.72 

SLR    Total Coliforms 3 2.728 2.974 0.435 0.556 0.579 0.21 
SLR    Total Coliforms 2 2.477 3.281 0.000 0.236 0.130 1.00 

SR     Total Zinc 3 0.032 0.025 0.009 0.013 0.494 0.28 
SR     Total Zinc 2 0.036 0.023 0.009 0.018 0.480 0.34 
TJ     Oil and Grease 3 4.573 5.973 3.707 3.384 0.654 0.17 
TJ     Oil and Grease 2 2.580 7.770 1.909 1.881 0.112 0.99 

TJ     Total Arsenic 3 0.010 0.025 0.007 0.026 0.400 0.38 
TJ     Total Arsenic 2 0.006 0.033 0.002 0.031 0.350 0.53 
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3. Please describe in detail the statistical methods used to identify statistically significant 

differences between multiple years for a particular constituent in a particular watershed, 
where monitoring data has been collected for two storm events in some of the years and 
three storm events in other years.  Please provide an example using existing data. 
Compare the statistical methods used and analysis results obtained when using monitoring 
data from multiple years where data from two and three storm events was collected versus 
data from multiple years with data from three storm events only. 

 
This question basically describes the manner in which temporal trends are investigated at a 
MLS.  Trend analysis (regression) has been used to determine whether a significant trend exists 
in the data.  ANOVA has not been used to assess whether differences exist between multiple 
years.  While an ANOVA with differing numbers of storm events as an unbalanced design could 
be performed to assess differences between multiple years, the trend analysis gives the same 
information plus information about the pattern of the change.  The analysis uses log10 
transformed data regressed with year to determine whether the slope of the regression line is 
significantly different from a horizontal line drawn through the data.  Log transformation is 
commonly used to normalize data when concentrations are of different orders of magnitude.  
Measured constituents can then be classified as to whether they exhibit a significant decreasing 
(more recent values are lower than earlier values), increasing (more recent values higher), or no 
trend.  In particular, this approach has been used to estimate how many years of sampling 
would need to be performed to be confident that a mean concentration for a constituent is under 
the pertinent water quality objective.  Two examples of this analysis are shown below; the first 
shows a currently significant decreasing trend for total suspended solids (TSS), the second 
shows a currently non-significant but visually decreasing trend for total copper.   
 
The approach in this analysis is to determine the equation of the regression line of the existing 
data and from the equation estimate the predicted mean values in future years based on the 
line.  This has been used further to look at the differences of sampling two or three events every 
year or in alternate years.  This analysis and results are presented later in this paper. 
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4. Please describe in detail the various statistical methods that can be used to analyze data 
across regions, when one region is monitoring three wet weather events annually and 
the other is monitoring two wet weather events annually.  How would data from a region 
monitoring two events annually be used in combination with data from regions 
monitoring three events annually in order to identify overall trends in constituent 
concentrations? How would data from a region monitoring two events annually be 
compared o data from regions monitoring three events annually in order to identify 
statistically significant differences? Please provide examples of how these and other 
pertinent types of statistical analysis would be conducted.  

 
Any analysis performed to compare sets of data with unequal replication is termed an 
“unbalanced design”.  Although most sampling plans originate with plans for the same 
replication in all sets of data, in reality no dataset is perfectly balanced.  This imbalance can be 
the result of many factors such as:  sample breakage, improper sample handling, questionable 
laboratory results, as well as redesign of the sampling plan.  Statistical procedures in 
established statistical software (SAS, SPSS, Systat, and others) have been developed to be 
robust and able to handle unbalanced designs in the correct manner.  For example in SAS 
(used by Weston for this program), several procedures can perform an ANOVA.  PROC ANOVA 
is designed for balanced designs and the description of the program emphasizes this fact and 
refers the user to PROC GLM (General Linear Models) for unbalanced designs.  T-tests are a 
special case of ANOVA where there are only two categories to compare; these tests are also 
robust and designed to handle unequal numbers of samples. 
 
Therefore, an analysis to compare regions with different sampling frequencies is an unbalanced 
statistical analysis.  To illustrate examples of a comparison between regions, a subset of data 
from another region in California (Region A)1 and a subset of data from the San Diego County 
database (Region B) are used here in a t-test.  Three constituents were selected (before 
examining the data for each) representing biological, organic, and inorganic indicators.  The t-
test was run twice for each constituent, first comparing the data with balanced replication (3 
storm events each) and then comparing the three storm events in Region A to two storm events 
in Region B. 
 

Constituent Events Region A 
Mean (4 MLS)

Region B 
Mean (6 MLS)

Region A 
S.D. 

Region B 
S.D. Prob > T Power 

(alpha=0.05) 
3 3.981 3.204 0.929 0.781 0.020 0.70 Fecal coliform (log) 2 3.981 3.217 0.929 0.762 0.038 0.60 
3 2.008 1.006 2.234 1.040 0.168 0.31 Nitrate-N 2 2.008 1.122 2.234 1.166 0.240 0.23 
3 27.98 14.00 25.20 14.82 0.102 0.41 Total Copper 2 27.98 15.58 25.20 17.22 0.209 0.26 

 
As can be seen in the table, the overall result of the statistical test does not change when the 
number of storm events changes but the power of the test decreases by about 0.10.  None of 
the power estimates are strong; power is dependent on number of replicates, the means being 
compared, and the standard deviation, but the biggest factor in the power is the size of the 
standard deviation compared to the means.  This is also true of a statistical comparison of 
means. In the examples above, the constituent with standard deviations smaller than the means 

                                                 
1 Disclaimer 
This information is used solely for an analysis of replication and power. It should not and cannot 
be used to imply similarities or differences between regions.  To ensure this, we have randomly 
selected a subset of watersheds within each region and even though the data used are actual data 
from the public record, the region used shall remain anonymous. 
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shows significant differences between regions regardless of the number of storm events.  On 
the other hand, the constituents with standard deviations larger than the means are not 
significantly different between regions even though, in both cases, Region A has a mean 
concentration about twice that of Region B. 
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5. Please provide all of the power analysis curves which were used to come to the 
conclusions reached in your October 1, 2004 letter.  Identify what level of confidence 
was used and what percent change in constituent concentration was addressed during 
the analysis.  Explain the rationale for using these values. 

 
 
The graphs and data shown in the October 1, 2004 letter were based on using the variability in 
the data from an ANOVA on all of the years sampled to that date.  Subsequent to that letter, the 
question of the impact of sampling two storm events rather than three events has been re-
evaluated and a more refined and appropriate statistical analysis has been applied to answer 
the question.  This approach is discussed after the answer to this specific question. 
 
One example of the approach used in the October 1, 2004 letter was for total suspended solids. 
The bar chart shows the means and common standard deviation (based on ANOVA) for three 
and two storm events.  
In the original analysis, 
the number of sampling 
years necessary to 
have 80% power was 
based on determining 
that the mean (in any 
year) was at 50% of the 
water quality objective.  
This concentration was 
chosen as one that 
could be confidently 
considered to be under 
the water quality 
objective.  The common 
standard deviation, as 
shown in the bar chart, 
was used and alpha 
was set at 0.05. 
 
This analysis produced 
the power curves shown 
at right.  From these 
curves, it can be seen 
that many years of 
sampling would be 
necessary to attain 80% 
power with either three 
storm events or two storm 
events. 
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The following constituents were looked at 
in the same manner.  Diazinon at Tecolote 
Creek was evaluated to determine how 
many years of sampling.  The comparison 
was made between the WQO of 0.08 mg/L 
and a concentration of one-half the WQO 
(0.04 mg/L).  Observed mean 
concentrations with the common standard 
deviations for three and two storm events 
per year are shown at the right along with 
the power curves for the evaluation.  The 
power curves for this constituent/location 
are virtually identical.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total copper at Tecolote Creek is a little 
different than the other measures looked at 
for this evalution in that the standard 
deviation calculated for two storms was 
smaller than that for all three storms in the 
dataset for each year.  Means and 
standard deviations are shown at right.  
The power curves represent the ability to 
differentiate the WQO of 0.0135 mg/L 
(based on a default hardness of 100 mg/L 
CaCo3) from a concentration of one-half 
the WQO.  
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Dissolved and total phosphorus at Tijuana 
River were used to demonstrate the same 
evaluation with a shorter timeline of 
existing data.  These data are also less 
variable than those previously shown.  For 
dissolved phosphorus, mean 
concentrations are currently bouncing 
around the WQO of 2 mg/L.  With the 
variability of the existing data, the power 
curves show that only two years of data are 
needed to achieve 80% power, regardless 
of the number of events sampled per year. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Likewise for total phosphorus, variability is 
low and 80% power to confirm that a mean 
concentration of 1 mg/L is different from the 
WQO of 2 mg/L would take about 8-9 
sampling events, or 3 years with three 
events and 4 years with 2 events per year. 
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Revised Approach to Determining Impacts of Reducing Wet Weather Sampling Effort 
 
A major consideration of any redesign of a monitoring program is an evaluation of the impacts 
the changes may have on the analysis and interpretation of the results.  The recommendation to 
change the quantity or frequency of sampling therefore necessitated a thorough look at the 
impacts on (1) following established trends in the data, (2) detecting the development of 
changes or trends in the data, and (3) determining the cessation of a trend. 
 
Enough data exist for three of the MLS to determine whether trends exist at the present time.  
Temporal plots of data for 31 constituents at Agua Hedionda, Tecolote, and Chollas Creeks 
were evaluated to determine the existence, at the present time, of a decreasing or increasing 
trend.  Of the 93 plots evaluated, 14% exhibited decreasing trends, 22% showed increasing 
trends, and the remaining 63% had no apparent trend.   
 
The analysis uses log10 transformed data regressed with year to determine the equation of the 
regression line drawn through the data.  Log transformation is commonly used to normalize data 
when concentrations are of different orders of magnitude.  The regression equation is used to 
compute the predicted mean value in future years and the standard deviation from the 
regression analysis, data are generated for each future year that have a mean equal to the 
predicted mean and are randomly distributed within the bounds of the standard deviation.  Using 
these simulated data with the existing data, the regression is rerun and the point in time when 
the upper 95% confidence bound crosses below the water quality objective is determined.  
Because this is just one random simulation that may be anomalous, this process is repeated 
with 100 sets of randomly simulated data based on the original equation.  The entire set of 100 
regressions is then evaluated to determine when the upper confidence bound is below the water 
quality objective 95 out of 100 times.  This is the number of years of sampling that must occur to 
be confident that the concentration meets the objective.  The process starts with the addition of 
one more year of sampling and evaluates whether the confidence bound meets this criteria, if 
not, sequential years are added until the upper bound is below the water quality objective for 95 
of the 100 datasets.  Examples of the first year and a final year evaluation are shown below. 
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This whole process is performed for sampling a) three storm events every year into the future, 
b) three sampling events in alternate years, c) two storm events every year, and d) two storm 
events in alternate years.  Examples of this analysis for constituents with decreasing trends, 
increasing trends, and no apparent trends are discussed in this document. 
 
A. Decreasing Trends 
 
Four constituents were selected because they have established water quality objectives (WQO) 
that are below the current concentrations and provide cases with differing numbers of existing 
data points as well as a variety of slopes with decreasing concentrations through time.   
 
Example constituents include: 
1. TSS data from Chollas Creek with 11 years of existing data with a statistically significant 

trend at the present time. 
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2. Total copper from Tecolote Creek with 10 years of existing data and a non-significant 
trend. 

3. Diazinon from Tecolote Creek with 6 years of existing data and a non-significant trend. 
4. TDS from Agua Hedionda Creek with 6 years of existing data and a non-significant 

trend. 
The plots shown below for each example constituent and frequency of sampling represent one 
of the randomly generated datasets for which the upper confidence bound crosses the water 
quality objective at the point where 95 of the 100 regression lines would be below this line.  
Vertical lines on the plots indicate the years in which the mean and upper bound cross below 
the water quality objective (horizontal line). 
 

 
 

TSS at Chollas Creek 
 

The water quality objective for TSS is 100 mg/L (shown by horizontal purple line).  As can be 
seen above in Plot A, if sampling during wet weather were to continue at three events per year 
with sampling every year, the mean value for TSS would be below the water quality objective in 
2005 and the upper confidence bound would drop below in 2007.  Plot B shows the change if 
sampling was to occur only in alternate years: the mean would go below the WQO in 2005 also, 
but the upper confidence bound would not cross until 2008, one year later than in plot a.  If 
sampling were reduced to two storm events per year (Plot C), the mean and upper confidence 
bound would cross the WQO in 2006 and 2008, respectively, a year later than in plot a. 
Sampling two events per year in alternate years (Plot D), would result in the upper confidence 
bound not crossing below the WQO until 2012. 
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Total Copper at Tecolote Creek 

 
The WQO for total copper varies dependent on the hardness of the water, for purposes of this 
analysis the objective is shown at 13 ug/L (100 mg/L CaCO3).   Concentrations of total copper 
vary widely in Tecolote Creek, with existing data ranging between 2 and 50 ug/L even within 
one storm season. This variability along with a slowly decreasing trend extends the time period 
until a decrease can be seen below the WQO until about 2027 with the current sampling 
frequency. 

 

 
Diazinon at Tecolote Creek  
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Diazinon in Tecolote Creek presently shows a significant decreasing trend that, if continued, will 
result in mean concentrations below the WQO of 0.08 ug/L in the next few years.  95% 
confidence limits will vary with the four sampling scenarios, following four to ten years after the 
mean value goes below the WQO.  The difference in the number of years is dependent on the 
overall number of observations for this measure (existing data plus simulated data). 
 

 
 

TDS at Agua Hedionda Creek 
 
Similarly, TDS at Agua Hedionda Creek shows a decreasing trend that will soon pass through 
the WQO of 500 mg/L.  The longer time span until the 95% confidence bound also falls below 
the WQO for the alternate year scenarios is based on the number of samples, both existing and 
simulated). 
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B. Increasing Trends 
 
Constituents with apparent increasing trends are assumed to level off at some point in time.  
Based on this premise, the regression equation is used to compute the predicted mean 
value in future years and the standard deviation from the regression analysis.  Using these 
simulated data with the existing data, the regression is rerun and the point in time when the 
upper 95% confidence bound is determined to stay below the WQO.  This approach is 
illustrated with chemical oxygen demand (COD) data from Agua Hedionda Creek.  The 
simulated data were allowed to continue to increase until they reached the WQO of 120 and 
then the mean was forced to remain at 120 for the duration of the simulation.  The 
regression line based on the whole data set curves above the WQO and then goes below 
the line again in the future. 
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COD at Agua Hedionda Creek – Log scale 

 
 
C. No Apparent Trend 
 
Constituents without an apparent trend at the present time present a problem in determining 
the impact of reducing the number or frequency of sampling.  The approach taken for this 
set of data is to create two scenarios where the data will change due to some intervention 
(e.g., BMPs) to lower concentrations. For this example, fecal coliforms in Chollas Creek 
were selected as an example dataset.  The first scenario assumes that concentrations 
decrease by 50% in the simulated data; the second assumes concentrations decrease by 
5% per year.  The data are then treated in the same manner as for the constituents with 
decreasing trends and the year in which the upper confidence bound falls below the WQO is 
estimated for each of the potential sampling alternatives.  With the first alternative, the upper 
confidence limit drops below the WQO within the time frame of the simulation; in the second 
alternative scenario the upper confidence never reaches the WQO. 
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Fecal Coliforms at Chollas Creek – 50% decrease every five years 
 

 
 

Fecal Coliforms at Chollas Creek – 5% decrease every year 
 

2000 2010 2020 2030 2040

100

1,000

10,000

100,000

1,000,000

Fe
ca

l C
ol

ifo
rm

 (M
PN

/1
00

m
l)

2000 2010 2020 2030 2040

100

1,000

10,000

100,000

1,000,000

Fe
ca

l C
ol

ifo
rm

 (M
PN

/1
00

m
l)

2000 2010 2020 2030 2040

100

1,000

10,000

100,000

1,000,000

2000 2010 2020 2030 2040

100

1,000

10,000

100,000

1,000,000

3 Events per Year, Every Year

2 Events per Year, Every Year

3 Events per Year, Alternate Years

2 Events per Year, Alternate Years

A

B

C

D

2000 2010 2020 2030 2040

10

100

1,000

10,000

100,000

1,000,000

Fe
ca

l C
ol

ifo
rm

 (M
PN

/1
00

m
l)

2000 2010 2020 2030 2040

10

100

1,000

10,000

100,000

1,000,000

Fe
ca

l C
ol

ifo
rm

 (M
PN

/1
00

m
l)

2000 2010 2020 2030 2040

10

100

1,000

10,000

100,000

1,000,000

2000 2010 2020 2030 2040

10

100

1,000

10,000

100,000

1,000,000

3 Events per Year, Every Year

2 Events per Year, Every Year

3 Events per Year, Alternate Years

2 Events per Year, Alternate Years

A

B

C

D

RB-AR45529



Figure 4.3.1  Comparison of  Cyanide Data with Applicable 

Water Quality Standards at Ballona Creek
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Figure 4.3.2  Comparison of  Diazinon Data with Applicable 

Water Quality Standards at Ballona Creek
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Figure 4.3.3  Comparison of  Total Aluminum Data with 

Applicable Water Quality Standards at Ballona Creek

0

1000

2000

3000

4000

5000

6000

09/05/20

05

10/25/20

05

12/14/20

05

02/02/20

06

03/24/20

06

05/13/20

06

[T
o

ta
l 
A

lu
m

in
u

m
] 

(u
g

/L
)

dry wet standard

Figure 4.3.4  Comparison of  Total Antimony Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.5  Comparison of  Dissolved Arsenic Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.6  Comparison of  Total Arsenic Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.7  Comparison of  Total Cadmium Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.8  Comparison of  Dissolved Chromium Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.9  Comparison of  Total Chromium Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.10  Comparison of  Dissolved Copper Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.11  Comparison of  Total Copper Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.12  Comparison of  Dissolved Lead Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.13  Comparison of  Total Lead Data with Applicable 

Water Quality Standards at Ballona Creek
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Figure 4.3.14  Comparison of  Dissolved Nickel Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.15  Comparison of  Total Nickel Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.16  Comparison of  Dissolved Oxygen Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.17  Comparison of  Dissolved Selenium Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.18  Comparison of  Total Selenium Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.19  Comparison of  Total Silver Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.20  Comparison of  Dissolved Zinc Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.21  Comparison of  Total Zinc Data with Applicable 

Water Quality Standards at Ballona Creek
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Figure 4.3.22  Comparison of  Enterococcus Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.23  Comparison of  Fecal Coliform Data with 

Applicable Water Quality Standards at Ballona Creek

1

10

100

1000

10000

100000

1000000

10000000

09/05/2

005

10/25/2

005

12/14/2

005

02/02/2

006

03/24/2

006

05/13/2

006

[F
e
c
a
l 
C

o
li
fo

rm
]

 M
P

N
/1

0
0
 m

L

standard dry wet

Figure 4.3.24  Comparison of  Total Coliform Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.25  Comparison of  Ratio of Fecal Coliform to Total 

Coliform Data with Applicable Water Quality Standards at 

Ballona Creek
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Figure 4.3.26  Comparison of  Streptococcus Data with 

Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.27  Comparison of  Sum of Nitrate-N and Nitrite-N 

Data with Applicable Water Quality Standards at Ballona 

Creek
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Figure 4.3.28  Comparison of  Nitrate - N Data with Applicable 

Water Quality Standards at Ballona Creek
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Figure 4.3.29  Comparison of  Nitrite - N Data with Applicable 

Water Quality Standards at Ballona Creek
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Figure 4.3.30  Comparison of  MBAS Data with Applicable 

Water Quality Standards at Ballona Creek
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Figure 4.3.31  Comparison of  Sulfate Data with Applicable 

Water Quality Standards at Ballona Creek
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Figure 4.3.32  Comparison of  Total Petroleum Hydrocarbons 

Data with Applicable Water Quality Standards at Ballona 

Creek

0

0.4

0.8

1.2

09/05/20

05

10/25/20

05

12/14/20

05

02/02/20

06

03/24/20

06

05/13/20

06

[T
o

ta
l 
P

e
tr

o
le

u
m

 

H
y
d

ro
c
a
rb

o
n

s
] 

m
g

/L

standard dry wet

RB-AR45537



Figure 4.3.33  Comparison of  pH Data with Applicable Water 

Quality Standards at Ballona Creek
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Figure 4.3.34  Comparison of  Turbidity Data with Applicable 

Water Quality Standards at Ballona Creek
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Figure 4.3.35  Comparison of  Total Dissolved Solids Data 

with Applicable Water Quality Standards at Ballona Creek
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Figure 4.3.106  Comparison of  Cyanide Data with Applicable 

Water Quality Standards at Coyote Creek
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Figure 4.3.107  Comparison of  Diazinon Data with Applicable 

Water Quality Standards at Coyote Creek
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Figure 4.3.108  Comparison of  Total Aluminum Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.109  Comparison of  Total Antimony Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.110  Comparison of  Dissolved Arsenic Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.111  Comparison of  Total Arsenic Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.112  Comparison of  Total Cadmium Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.113  Comparison of  Dissolved Chromium Data 

with Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.114  Comparison of  Total Chromium Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.115  Comparison of  Dissolved Copper Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.116  Comparison of  Total Copper Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.117  Comparison of  Dissolved Lead Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.118  Comparison of  Total Lead Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.119  Comparison of  Dissolved Nickel Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.120  Comparison of  Total Nickel Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.121  Comparison of  Dissolved Oxygen Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.122  Comparison of  Dissolved Selenium Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.123  Comparison of  Total Selenium Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.124  Comparison of  Total Silver Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.125  Comparison of  Dissolved Zinc Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.126  Comparison of  Total Zinc Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.127  Comparison of  Enterococcus Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.128  Comparison of  Fecal Coliform Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.129  Comparison of  Total Coliform Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.130  Comparison of  Ratio of Fecal Coliform to 

Total Coliform Data with Applicable Water Quality Standards 

at Coyote Creek
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Figure 4.3.131  Comparison of  Streptococcus Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.132  Comparison of  Sum of Nitrate-N and Nitrite-N 

Data with Applicable Water Quality Standards at Coyote 

Creek
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Figure 4.3.133  Comparison of  Nitrate - N Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.134  Comparison of  Nitrite - N Data with 

Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.135  Comparison of  MBAS Data with Applicable 

Water Quality Standards at Coyote Creek
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Figure 4.3.136  Comparison of  Sulfate Data with Applicable 

Water Quality Standards at Coyote Creek
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Figure 4.3.137  Comparison of  Total Petroleum 

Hydrocarbons Data with Applicable Water Quality Standards 

at Coyote Creek
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Figure 4.3.138  Comparison of  pH Data with Applicable Water 

Quality Standards at Coyote Creek
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Figure 4.3.139  Comparison of  Turbidity Data with Applicable 

Water Quality Standards at Coyote Creek
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Figure 4.3.140  Comparison of  Total Dissolved Solids Data 

with Applicable Water Quality Standards at Coyote Creek
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Figure 4.3.141  Comparison of  Cyanide Data with Applicable 

Water Quality Standards at San Gabriel River
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Figure 4.3.142  Comparison of  Diazinon Data with Applicable 

Water Quality Standards at San Gabriel River
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Figure 4.3.143  Comparison of  Total Aluminum Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.144  Comparison of  Total Antimony Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.145  Comparison of  Dissolved Arsenic Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.146  Comparison of  Total Arsenic Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.147  Comparison of  Total Cadmium Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.148  Comparison of  Dissolved Chromium Data 

with Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.149  Comparison of  Total Chromium Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.150  Comparison of  Dissolved Copper Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.151  Comparison of  Total Copper Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.152  Comparison of  Dissolved Lead Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.153  Comparison of  Total Lead Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.154  Comparison of  Dissolved Nickel Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.155  Comparison of  Total Nickel Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.156  Comparison of  Dissolved Oxygen Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.157  Comparison of  Dissolved Selenium Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.158  Comparison of  Total Selenium Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.159  Comparison of  Total Silver Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.160  Comparison of  Dissolved Zinc Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.161  Comparison of  Total Zinc Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.162  Comparison of  Enterococcus Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.163  Comparison of  Fecal Coliform Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.164  Comparison of  Total Coliform Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.165  Comparison of  Ratio of Fecal Coliform to 

Total Coliform Data with Applicable Water Quality Standards 

at San Gabriel River
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Figure 4.3.166  Comparison of  Streptococcus Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.167  Comparison of  Sum of Nitrate-N and Nitrite-N 

Data with Applicable Water Quality Standards at San Gabriel 

River
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Figure 4.3.168  Comparison of  Nitrate - N Data with 

Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.169  Comparison of  Nitrite - N Data with 

Applicable Water Quality Standards at San Gabriel River

0

0.5

1

1.5

09/05/20

05

10/25/20

05

12/14/20

05

02/02/20

06

03/24/20

06

05/13/20

06

[N
it

ri
te

-N
] 

m
g

/L

standard dry wet

Figure 4.3.170  Comparison of  MBAS Data with Applicable 

Water Quality Standards at San Gabriel River
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Figure 4.3.171  Comparison of  Sulfate Data with Applicable 

Water Quality Standards at San Gabriel River
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Figure 4.3.172  Comparison of  Total Petroleum 

Hydrocarbons Data with Applicable Water Quality Standards 

at San Gabriel River
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Figure 4.3.173  Comparison of  pH Data with Applicable Water 

Quality Standards at San Gabriel River
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Figure 4.3.174  Comparison of  Turbidity Data with Applicable 

Water Quality Standards at San Gabriel River
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Figure 4.3.175  Comparison of  Total Dissolved Solids Data 

with Applicable Water Quality Standards at San Gabriel River
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Figure 4.3.176  Comparison of  Cyanide Data with Applicable 

Water Quality Standards at Dominguez Channel
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Figure 4.3.177  Comparison of  Diazinon Data with Applicable 

Water Quality Standards at Dominguez Channel
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Figure 4.3.178  Comparison of  Total Aluminum Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.179  Comparison of  Total Antimony Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.180  Comparison of  Dissolved Arsenic Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.181  Comparison of  Total Arsenic Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.182  Comparison of  Total Cadmium Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.183  Comparison of  Dissolved Chromium Data 

with Applicable Water Quality Standards at Dominguez 

Channel
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Figure 4.3.184  Comparison of  Total Chromium Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.185  Comparison of  Dissolved Copper Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.186  Comparison of  Total Copper Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.187  Comparison of  Dissolved Lead Data with 

Applicable Water Quality Standards at Dominguez Channel

0

20

40

60

80

100

120

140

160

180

200

09/05/20

05

10/25/20

05

12/14/20

05

02/02/20

06

03/24/20

06

05/13/20

06

[D
is

s
o

lv
e
d

 L
e
a
d

] 
(u

g
/L

)

dry wet standard

RB-AR45559



Figure 4.3.188  Comparison of  Total Lead Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.189  Comparison of  Dissolved Nickel Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.190  Comparison of  Total Nickel Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.191  Comparison of  Dissolved Oxygen Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.192  Comparison of  Dissolved Selenium Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.193  Comparison of  Total Selenium Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.194  Comparison of  Total Silver Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.195  Comparison of  Dissolved Zinc Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.196  Comparison of  Total Zinc Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.197  Comparison of  Enterococcus Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.198  Comparison of  Fecal Coliform Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.199  Comparison of  Total Coliform Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.200  Comparison of  Ratio of Fecal Coliform to 

Total Coliform Data with Applicable Water Quality Standards 

at Dominguez Channel
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Figure 4.3.201  Comparison of  Streptococcus Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.202  Comparison of  Sum of Nitrate-N and Nitrite-N 

Data with Applicable Water Quality Standards at Dominguez 

Channel
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Figure 4.3.203  Comparison of  Nitrate - N Data with 

Applicable Water Quality Standards at Dominguez Channel
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Figure 4.3.204  Comparison of  Nitrite - N Data with 

Applicable Water Quality Standards at Dominguez Channel

0

0.5

1

1.5

09/05/20

05

10/25/20

05

12/14/20

05

02/02/20

06

03/24/20

06

05/13/20

06

[N
it

ri
te

-N
] 

m
g

/L

standard dry wet

Figure 4.3.205  Comparison of  MBAS Data with Applicable 

Water Quality Standards at Dominguez Channel
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Figure 4.3.206  Comparison of  Sulfate Data with Applicable 

Water Quality Standards at Dominguez Channel
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Figure 4.3.207  Comparison of  Total Petroleum 

Hydrocarbons Data with Applicable Water Quality Standards 

at Dominguez Channel
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Figure 4.3.208  Comparison of  pH Data with Applicable Water 

Quality Standards at Dominguez Channel
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Figure 4.3.209  Comparison of  Turbidity Data with Applicable 

Water Quality Standards at Dominguez Channel
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Figure 4.3.210  Comparison of  Total Dissolved Solids Data 

with Applicable Water Quality Standards at Dominguez 

Channel
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Figure 4.3.211  Comparison of  Cyanide Data with Applicable 

Water Quality Standards at Santa Clara River
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Figure 4.3.212  Comparison of  Diazinon Data with Applicable 

Water Quality Standards at Santa Clara River
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Figure 4.3.213  Comparison of  Total Aluminum Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.214  Comparison of  Total Antimony Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.215  Comparison of  Dissolved Arsenic Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.216  Comparison of  Total Arsenic Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.217  Comparison of  Total Cadmium Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.218  Comparison of  Dissolved Chromium Data 

with Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.219  Comparison of  Total Chromium Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.220  Comparison of  Dissolved Copper Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.221  Comparison of  Total Copper Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.222  Comparison of  Dissolved Lead Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.223  Comparison of  Total Lead Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.224  Comparison of  Dissolved Nickel Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.225  Comparison of  Total Nickel Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.226  Comparison of  Dissolved Oxygen Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.227  Comparison of  Dissolved Selenium Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.228  Comparison of  Total Selenium Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.229  Comparison of  Total Silver Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.230  Comparison of  Dissolved Zinc Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.231  Comparison of  Total Zinc Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.232  Comparison of  Enterococcus Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.233  Comparison of  Fecal Coliform Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.234  Comparison of  Total Coliform Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.235  Comparison of  Ratio of Fecal Coliform to 

Total Coliform Data with Applicable Water Quality Standards 

at Santa Clara River
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Figure 4.3.236  Comparison of  Streptococcus Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.237  Comparison of  Sum of Nitrate-N and Nitrite-N 

Data with Applicable Water Quality Standards at Santa Clara 

River
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Figure 4.3.238  Comparison of  Nitrate - N Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.239  Comparison of  Nitrite - N Data with 

Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.240  Comparison of  MBAS Data with Applicable 

Water Quality Standards at Santa Clara River
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Figure 4.3.241  Comparison of  Sulfate Data with Applicable 

Water Quality Standards at Santa Clara River

0

50

100

150

200

250

300

350

09/05/20

05

10/25/20

05

12/14/20

05

02/02/20

06

03/24/20

06

05/13/20

06

[S
u

lf
a
te

] 
m

g
/L

standard dry wet

Figure 4.3.242  Comparison of  Total Petroleum 

Hydrocarbons Data with Applicable Water Quality Standards 

at Santa Clara River
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Figure 4.3.243  Comparison of  pH Data with Applicable Water 

Quality Standards at Santa Clara River
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Figure 4.3.244  Comparison of  Turbidity Data with Applicable 

Water Quality Standards at Santa Clara River
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Figure 4.3.245  Comparison of  Total Dissolved Solids Data 

with Applicable Water Quality Standards at Santa Clara River
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Figure 4.3.246  Comparison of  Cyanide Data with Applicable 

Water Quality Standards at Centinela Creek
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Figure 4.3.247  Comparison of  Diazinon Data with Applicable 

Water Quality Standards at Centinela Creek
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Figure 4.3.248  Comparison of  Total Aluminum Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.249  Comparison of  Total Antimony Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.250  Comparison of  Dissolved Arsenic Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.251  Comparison of  Total Arsenic Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.252  Comparison of  Total Cadmium Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.253  Comparison of  Dissolved Chromium Data 

with Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.254  Comparison of  Total Chromium Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.255  Comparison of  Dissolved Copper Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.256  Comparison of  Total Copper Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.257  Comparison of  Dissolved Lead Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.258  Comparison of  Total Lead Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.259  Comparison of  Dissolved Nickel Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.260  Comparison of  Total Nickel Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.261  Comparison of  Dissolved Oxygen Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.262  Comparison of  Dissolved Selenium Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.263  Comparison of  Total Selenium Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.264  Comparison of  Total Silver Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.265  Comparison of  Dissolved Zinc Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.266  Comparison of  Total Zinc Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.267  Comparison of  Enterococcus Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.268  Comparison of  Fecal Coliform Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.269  Comparison of  Total Coliform Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.270  Comparison of  Ratio of Fecal Coliform to 

Total Coliform Data with Applicable Water Quality Standards 

at Centinela Creek
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Figure 4.3.271  Comparison of  Streptococcus Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.272  Comparison of  Sum of Nitrate-N and Nitrite-N 

Data with Applicable Water Quality Standards at Centinela 

Creek
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Figure 4.3.273  Comparison of  Nitrate - N Data with 

Applicable Water Quality Standards at Centinela Creek

0

2

4

6

8

10

12

09/05/20

05

10/25/20

05

12/14/20

05

02/02/20

06

03/24/20

06

05/13/20

06

[N
it

ra
te

-N
] 

m
g

/L

standard dry wet

RB-AR45581



Figure 4.3.274  Comparison of  Nitrite - N Data with 

Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.275  Comparison of  MBAS Data with Applicable 

Water Quality Standards at Centinela Creek
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Figure 4.3.276  Comparison of  Sulfate Data with Applicable 

Water Quality Standards at Centinela Creek
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Figure 4.3.277  Comparison of  Total Petroleum 

Hydrocarbons Data with Applicable Water Quality Standards 

at Centinela Creek
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Figure 4.3.278  Comparison of  pH Data with Applicable Water 

Quality Standards at Centinela Creek
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Figure 4.3.279  Comparison of  Turbidity Data with Applicable 

Water Quality Standards at Centinela Creek
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Figure 4.3.280  Comparison of  Total Dissolved Solids Data 

with Applicable Water Quality Standards at Centinela Creek
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Figure 4.3.281  Comparison of  Cyanide Data with Applicable 

Water Quality Standards at Sepulveda Channel
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Figure 4.3.282  Comparison of  Diazinon Data with Applicable 

Water Quality Standards at Sepulveda Channel
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Figure 4.3.283  Comparison of  Total Aluminum Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.284  Comparison of  Total Antimony Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.285  Comparison of  Dissolved Arsenic Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.286  Comparison of  Total Arsenic Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.287  Comparison of  Total Cadmium Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.288  Comparison of  Dissolved Chromium Data 

with Applicable Water Quality Standards at Sepulveda 

Channel
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Figure 4.3.289  Comparison of  Total Chromium Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.290  Comparison of  Dissolved Copper Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.291  Comparison of  Total Copper Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.292  Comparison of  Dissolved Lead Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.293  Comparison of  Total Lead Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.294  Comparison of  Dissolved Nickel Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.295  Comparison of  Total Nickel Data with 

Applicable Water Quality Standards at Sepulveda Channel

0

200

400

600

800

1000

1200

1400

09/05/200

5

10/25/200

5

12/14/200

5

02/02/200

6

03/24/200

6

05/13/200

6

[T
o

ta
l 
N

ic
k
e
l]

 (
u

g
/L

)

dry wet standard

Figure 4.3.296  Comparison of  Dissolved Oxygen Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.297  Comparison of  Dissolved Selenium Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.298  Comparison of  Total Selenium Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.299  Comparison of  Total Silver Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.300  Comparison of  Dissolved Zinc Data with 

Applicable Water Quality Standards at Sepulveda Channel

0

100

200

300

400

500

600

09/05/200

5

10/25/200

5

12/14/200

5

02/02/200

6

03/24/200

6

05/13/200

6

[D
is

s
o

lv
e
d

 Z
in

c
] 

(u
g

/L
)

dry wet standard

RB-AR45588



Figure 4.3.301  Comparison of  Total Zinc Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.302  Comparison of  Enterococcus Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.303  Comparison of  Fecal Coliform Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.304  Comparison of  Total Coliform Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.305  Comparison of  Ratio of Fecal Coliform to 

Total Coliform Data with Applicable Water Quality Standards 

at Sepulveda Channel
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Figure 4.3.306  Comparison of  Streptococcus Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.307  Comparison of  Sum of Nitrate-N and Nitrite-N 

Data with Applicable Water Quality Standards at Sepulveda 

Channel
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Figure 4.3.308  Comparison of  Nitrate - N Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.309  Comparison of  Nitrite - N Data with 

Applicable Water Quality Standards at Sepulveda Channel
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Figure 4.3.310  Comparison of  MBAS Data with Applicable 

Water Quality Standards at Sepulveda Channel
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Figure 4.3.311  Comparison of  Sulfate Data with Applicable 

Water Quality Standards at Sepulveda Channel
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Figure 4.3.312  Comparison of  Total Petroleum 

Hydrocarbons Data with Applicable Water Quality Standards 

at Sepulveda Channel
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Figure 4.3.313  Comparison of  pH Data with Applicable Water 

Quality Standards at Sepulveda Channel
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Figure 4.3.314  Comparison of  Turbidity Data with Applicable 

Water Quality Standards at Sepulveda Channel
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Figure 4.3.315  Comparison of  Total Dissolved Solids Data 

with Applicable Water Quality Standards at Sepulveda 

Channel
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Figure 4.3.316  Comparison of  Cyanide Data with Applicable 

Water Quality Standards at Benedict Canyon
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Figure 4.3.317  Comparison of  Diazinon Data with Applicable 

Water Quality Standards at Benedict Canyon
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Figure 4.3.318  Comparison of  Total Aluminum Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.319  Comparison of  Total Antimony Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.320  Comparison of  Dissolved Arsenic Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.321  Comparison of  Total Arsenic Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.322  Comparison of  Total Cadmium Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.323  Comparison of  Dissolved Chromium Data 

with Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.324  Comparison of  Total Chromium Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.325  Comparison of  Dissolved Copper Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.326  Comparison of  Total Copper Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.327  Comparison of  Dissolved Lead Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.328  Comparison of  Total Lead Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.329  Comparison of  Dissolved Nickel Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.330  Comparison of  Total Nickel Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.331  Comparison of  Dissolved Oxygen Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.331  Comparison of  Dissolved Oxygen Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.333  Comparison of  Total Selenium Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.334  Comparison of  Total Silver Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.335  Comparison of  Dissolved Zinc Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.336  Comparison of  Total Zinc Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.337  Comparison of  Enterococcus Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.338  Comparison of  Fecal Coliform Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.339  Comparison of  Total Coliform Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.340  Comparison of  Ratio of Fecal Coliform to 

Total Coliform Data with Applicable Water Quality Standards 

at Benedict Canyon
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Figure 4.3.341  Comparison of  Streptococcus Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.342  Comparison of  Sum of Nitrate-N and Nitrite-N 

Data with Applicable Water Quality Standards at Benedict 

Canyon
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Figure 4.3.343  Comparison of  Nitrate - N Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.344  Comparison of  Nitrite - N Data with 

Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.345  Comparison of  MBAS Data with Applicable 

Water Quality Standards at Benedict Canyon
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Figure 4.3.346  Comparison of  Sulfate Data with Applicable 

Water Quality Standards at Benedict Canyon
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Figure 4.3.347  Comparison of  Total Petroleum 

Hydrocarbons Data with Applicable Water Quality Standards 

at Benedict Canyon
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Figure 4.3.348  Comparison of  pH Data with Applicable Water 

Quality Standards at Benedict Canyon
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Figure 4.3.349  Comparison of  Turbidity Data with Applicable 

Water Quality Standards at Benedict Canyon
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Figure 4.3.350  Comparison of  Total Dissolved Solids Data 

with Applicable Water Quality Standards at Benedict Canyon
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Figure 4.3.351  Comparison of  Cyanide Data with Applicable 

Water Quality Standards at Adams Drain
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Figure 4.3.352  Comparison of  Diazinon Data with Applicable 

Water Quality Standards at Adams Drain
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Figure 4.3.353  Comparison of  Total Aluminum Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.354  Comparison of  Total Antimony Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.355  Comparison of  Dissolved Arsenic Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.356  Comparison of  Total Arsenic Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.357  Comparison of  Total Cadmium Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.358  Comparison of  Dissolved Chromium Data 

with Applicable Water Quality Standards at Adams Drain
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Figure 4.3.359  Comparison of  Total Chromium Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.360  Comparison of  Dissolved Copper Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.361  Comparison of  Total Copper Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.362  Comparison of  Dissolved Lead Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.363  Comparison of  Total Lead Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.364  Comparison of  Dissolved Nickel Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.365  Comparison of  Total Nickel Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.366  Comparison of  Dissolved Oxygen Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.367  Comparison of  Dissolved Selenium Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.368  Comparison of  Total Selenium Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.369  Comparison of  Total Silver Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.370  Comparison of  Dissolved Zinc Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.371  Comparison of  Total Zinc Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.372  Comparison of  Enterococcus Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.373  Comparison of  Fecal Coliform Data with 

Applicable Water Quality Standards at Adams Drain

1

10

100

1000

10000

100000

1000000

10000000

09/05/2

005

10/25/2

005

12/14/2

005

02/02/2

006

03/24/2

006

05/13/2

006

[F
e
c
a
l 
C

o
li
fo

rm
]

 M
P

N
/1

0
0
 m

L

standard dry wet

Figure 4.3.374  Comparison of  Total Coliform Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.375  Comparison of  Ratio of Fecal Coliform to 

Total Coliform Data with Applicable Water Quality Standards 

at Adams Drain

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

09/05/200

5

10/25/200

5

12/14/200

5

02/02/200

6

03/24/200

6

05/13/200

6

R
a
ti

o
 o

f 
F

e
c
a
l 
C

o
li
fo

rm
 t

o
 T

o
ta

l 

C
o

li
fo

rm
L

standard dry wet

Figure 4.3.376  Comparison of  Streptococcus Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.377  Comparison of  Sum of Nitrate-N and Nitrite-N 

Data with Applicable Water Quality Standards at Adams Drain
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Figure 4.3.378  Comparison of  Nitrate - N Data with 

Applicable Water Quality Standards at Adams Drain
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Figure 4.3.378  Comparison of  Nitrate - N Data with 

Applicable Water Quality Standards at Adams Drain

0

2

4

6

8

10

12

09/05/20

05

10/25/20

05

12/14/20

05

02/02/20

06

03/24/20

06

05/13/20

06

[N
it

ra
te

-N
] 

m
g

/L

standard dry wet

Figure 4.3.380  Comparison of  MBAS Data with Applicable 

Water Quality Standards at Adams Drain
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Figure 4.3.381  Comparison of  Sulfate Data with Applicable 

Water Quality Standards at Adams Drain
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Figure 4.3.382  Comparison of  Total Petroleum 

Hydrocarbons Data with Applicable Water Quality Standards 

at Adams Drain
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Figure 4.3.382  Comparison of  Total Petroleum 

Hydrocarbons Data with Applicable Water Quality Standards 

at Adams Drain
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Figure 4.3.384  Comparison of  Turbidity Data with Applicable 

Water Quality Standards at Adams Drain
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Figure 4.3.385  Comparison of  Total Dissolved Solids Data 

with Applicable Water Quality Standards at Adams Drain
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Figure 4.3.36  Comparison of  Cyanide Data with Applicable 

Water Quality Standards at Malibu Creek
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Figure 4.3.37  Comparison of  Diazinon Data with Applicable 

Water Quality Standards at Malibu Creek
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Figure 4.3.38  Comparison of  Total Aluminum Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.39  Comparison of  Total Antimony Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.40  Comparison of  Dissolved Arsenic Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.41  Comparison of  Total Arsenic Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.42  Comparison of  Total Cadmium Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.43  Comparison of  Dissolved Chromium Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.44  Comparison of  Total Chromium Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.45  Comparison of  Dissolved Copper Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.46  Comparison of  Total Copper Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.47  Comparison of  Dissolved Lead Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.48  Comparison of  Total Lead Data with Applicable 

Water Quality Standards at Malibu Creek
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Figure 4.3.49  Comparison of  Dissolved Nickel Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.50  Comparison of  Total Nickel Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.51  Comparison of  Dissolved Oxygen Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.52  Comparison of  Dissolved Selenium Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.53  Comparison of  Total Selenium Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.54  Comparison of  Total Silver Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.55  Comparison of  Dissolved Zinc Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.56  Comparison of  Total Zinc Data with Applicable 

Water Quality Standards at Malibu Creek
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Figure 4.3.57  Comparison of  Enterococcus Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.58  Comparison of  Fecal Coliform Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.59  Comparison of  Total Coliform Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.60  Comparison of  Ratio of Fecal Coliform to Total 

Coliform Data with Applicable Water Quality Standards at 

Malibu Creek
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Figure 4.3.61  Comparison of  Streptococcus Data with 

Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.62  Comparison of  Sum of Nitrate-N and Nitrite-N 

Data with Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.63  Comparison of  Nitrate - N Data with Applicable 

Water Quality Standards at Malibu Creek
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Figure 4.3.64  Comparison of  Nitrite - N Data with Applicable 

Water Quality Standards at Malibu Creek
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Figure 4.3.65  Comparison of  MBAS Data with Applicable 

Water Quality Standards at Malibu Creek
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Figure 4.3.66  Comparison of  Sulfate Data with Applicable 

Water Quality Standards at Malibu Creek
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Figure 4.3.67  Comparison of  Total Petroleum Hydrocarbons 

Data with Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.68  Comparison of  pH Data with Applicable Water 

Quality Standards at Malibu Creek

5

5.5

6

6.5

7

7.5

8

8.5

9

09/05/20

05

10/25/20

05

12/14/20

05

02/02/20

06

03/24/20

06

05/13/20

06

p
H

standard dry wet

Figure 4.3.69  Comparison of  Turbidity Data with Applicable 

Water Quality Standards at Malibu Creek
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Figure 4.3.70  Comparison of  Total Dissolved Solids Data 

with Applicable Water Quality Standards at Malibu Creek
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Figure 4.3.386  Comparison of  Cyanide Data with Applicable 

Water Quality Standards at Fairfax Drain
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Figure 4.3.387  Comparison of  Diazinon Data with Applicable 

Water Quality Standards at Fairfax Drain
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Figure 4.3.388  Comparison of  Total Aluminum Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.389  Comparison of  Total Antimony Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.390  Comparison of  Dissolved Arsenic Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.391  Comparison of  Total Arsenic Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.392  Comparison of  Total Cadmium Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.393  Comparison of  Dissolved Chromium Data 

with Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.394  Comparison of  Total Chromium Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.395  Comparison of  Dissolved Copper Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.396  Comparison of  Total Copper Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.397  Comparison of  Dissolved Lead Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.398  Comparison of  Total Lead Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.399  Comparison of  Dissolved Nickel Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.400  Comparison of  Total Nickel Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.401  Comparison of  Dissolved Oxygen Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.402  Comparison of  Dissolved Selenium Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.403  Comparison of  Total Selenium Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.404  Comparison of  Total Silver Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.405  Comparison of  Dissolved Zinc Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.406  Comparison of  Total Zinc Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.407  Comparison of  Enterococcus Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.408  Comparison of  Fecal Coliform Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.409  Comparison of  Total Coliform Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.410  Comparison of  Ratio of Fecal Coliform to 

Total Coliform Data with Applicable Water Quality Standards 

at Fairfax Drain
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Figure 4.3.411  Comparison of  Streptococcus Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.412  Comparison of  Sum of Nitrate-N and Nitrite-N 

Data with Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.413  Comparison of  Nitrate - N Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.414  Comparison of  Nitrite - N Data with 

Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.415  Comparison of  MBAS Data with Applicable 

Water Quality Standards at Fairfax Drain
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Figure 4.3.416  Comparison of  Sulfate Data with Applicable 

Water Quality Standards at Fairfax Drain
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Figure 4.3.417  Comparison of  Total Petroleum 

Hydrocarbons Data with Applicable Water Quality Standards 

at Fairfax Drain
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Figure 4.3.418  Comparison of  pH Data with Applicable Water 

Quality Standards at Fairfax Drain
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Figure 4.3.419  Comparison of  Turbidity Data with Applicable 

Water Quality Standards at Fairfax Drain
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Figure 4.3.420  Comparison of  Total Dissolved Solids Data 

with Applicable Water Quality Standards at Fairfax Drain
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Figure 4.3.421  Comparison of  Cyanide Data with Applicable 

Water Quality Standards at Cochran

0

0.005

0.01

0.015

0.02

0.025

0.03

09/05/20

05

10/25/20

05

12/14/20

05

02/02/20

06

03/24/20

06

05/13/20

06

[C
y

a
n

id
e

] 
(m

g
/L

)

dry wet standard

Figure 4.3.422  Comparison of  Diazinon Data with Applicable 

Water Quality Standards at Cochran
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Figure 4.3.423  Comparison of  Total Aluminum Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.424  Comparison of  Total Antimony Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.425  Comparison of  Dissolved Arsenic Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.426  Comparison of  Total Arsenic Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.427  Comparison of  Total Cadmium Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.428  Comparison of  Dissolved Chromium Data 

with Applicable Water Quality Standards at Cochran
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Figure 4.3.429  Comparison of  Total Chromium Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.430  Comparison of  Dissolved Copper Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.431  Comparison of  Total Copper Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.432  Comparison of  Dissolved Lead Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.433  Comparison of  Total Lead Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.434  Comparison of  Dissolved Nickel Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.435  Comparison of  Total Nickel Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.436  Comparison of  Dissolved Oxygen Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.437  Comparison of  Dissolved Selenium Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.438  Comparison of  Total Selenium Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.439  Comparison of  Total Silver Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.440  Comparison of  Dissolved Zinc Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.441  Comparison of  Total Zinc Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.442  Comparison of  Enterococcus Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.443  Comparison of  Fecal Coliform Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.444  Comparison of  Total Coliform Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.445  Comparison of  Ratio of Fecal Coliform to 

Total Coliform Data with Applicable Water Quality Standards 

at Cochran
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Figure 4.3.446  Comparison of  Streptococcus Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.447  Comparison of  Sum of Nitrate-N and Nitrite-N 

Data with Applicable Water Quality Standards at Cochran
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Figure 4.3.448  Comparison of  Nitrate - N Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.449  Comparison of  Nitrite - N Data with 

Applicable Water Quality Standards at Cochran
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Figure 4.3.450  Comparison of  MBAS Data with Applicable 

Water Quality Standards at Cochran
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Figure 4.3.451  Comparison of  Sulfate Data with Applicable 

Water Quality Standards at Cochran
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Figure 4.3.452  Comparison of  Total Petroleum 

Hydrocarbons Data with Applicable Water Quality Standards 

at Cochran
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Figure 4.3.453  Comparison of  pH Data with Applicable Water 

Quality Standards at Cochran
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Figure 4.3.454  Comparison of  Turbidity Data with Applicable 

Water Quality Standards at Cochran
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Figure 4.3.455  Comparison of  Total Dissolved Solids Data 

with Applicable Water Quality Standards at Cochran
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Figure 4.3.71  Comparison of  Cyanide Data with Applicable 

Water Quality Standards at Los Angeles River
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Figure 4.3.72  Comparison of  Diazinon Data with Applicable 

Water Quality Standards at Los Angeles River
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Figure 4.3.73  Comparison of  Total Aluminum Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.74  Comparison of  Total Antimony Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.75  Comparison of  Dissolved Arsenic Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.76  Comparison of  Total Arsenic Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.77  Comparison of  Total Cadmium Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.78  Comparison of  Dissolved Chromium Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.79  Comparison of  Total Chromium Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.80  Comparison of  Dissolved Copper Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.81  Comparison of  Total Copper Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.82  Comparison of  Dissolved Lead Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.83  Comparison of  Total Lead Data with Applicable 

Water Quality Standards at Los Angeles River
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Figure 4.3.84  Comparison of  Dissolved Nickel Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.85  Comparison of  Total Nickel Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.86  Comparison of  Dissolved Oxygen Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.87  Comparison of  Dissolved Selenium Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.88  Comparison of  Total Selenium Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.89  Comparison of  Total Silver Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.90  Comparison of  Dissolved Zinc Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.91  Comparison of  Total Zinc Data with Applicable 

Water Quality Standards at Los Angeles River
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Figure 4.3.92  Comparison of  Enterococcus Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.93  Comparison of  Fecal Coliform Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.94  Comparison of  Total Coliform Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.95  Comparison of  Ratio of Fecal Coliform to Total 

Coliform Data with Applicable Water Quality Standards at Los 

Angeles River
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Figure 4.3.96  Comparison of  Streptococcus Data with 

Applicable Water Quality Standards at Los Angeles River
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Figure 4.3.97  Comparison of  Sum of Nitrate-N and Nitrite-N 

Data with Applicable Water Quality Standards at Los Angeles 

River
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Figure 4.3.98  Comparison of  Nitrate - N Data with Applicable 

Water Quality Standards at Los Angeles River
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Figure 4.3.99  Comparison of  Nitrite - N Data with Applicable 

Water Quality Standards at Los Angeles River
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Figure 4.3.100  Comparison of  MBAS Data with Applicable 

Water Quality Standards at Los Angeles River
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Figure 4.3.101  Comparison of  Sulfate Data with Applicable 

Water Quality Standards at Los Angeles River
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Figure 4.3.102  Comparison of  Total Petroleum 

Hydrocarbons Data with Applicable Water Quality Standards 

at Los Angeles River
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Figure 4.3.103  Comparison of  pH Data with Applicable Water 

Quality Standards at Los Angeles River
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Figure 4.3.104  Comparison of  Turbidity Data with Applicable 

Water Quality Standards at Los Angeles River
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Figure 4.3.105  Comparison of  Total Dissolved Solids Data 

with Applicable Water Quality Standards at Los Angeles 

River
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                                                                                                                           Acronyms and Abbreviations 

  vii

ACOE  Army Corps of Engineers 
ACWM  Department of Agricultural Commissioner/Weights and Measures 
BMPs  Best Management Practices 
BOD5  Biochemical Oxygen Demand (five day) 
CDS   Continuous Deflective System 
COD   Chemical Oxygen Demand 
CTR   California Toxics Rule 
2,4-D   2,4-dichlorophenoxy 
GIS   Geographical Information Systems 
IC50   50% Inhibitory Concentration 
ID   Identification 
LACDPW  Los Angeles County Department of Public Works 
LC50   50% Lethal Concentration 
MBAS  Methylene Blue Active Substances 
MDL   Method Detection Limit 
mg/l   milligrams per liter 
µg/l   micrograms per liter 
ML   Minimum Level 
MPN   Most Probable Number 
MS4   Municipal Separate Storm Sewer System 
NOEC  No Observed Effects Concentration 
NPDES  National Pollutant Discharge Elimination System 
PAHs  Polycyclic Aromatic Hydrocarbons 
PCBs  Polychlorinated Biphenyls 
pH   negative logarithm of hydrogen ion concentration 
PQL   minimum level 
QA/QC  Quality Assurance/Quality Control 
R2   coefficient of determination 
RWQCB  Regional Water Quality Control Board 
SCB   Southern California Bight 
SCCWRP  Southern California Coastal Waters Research Project 
SMBRC  Santa Monica Bay Restoration Commission 
SQMP  Stormwater Quality Management Program 
SUSMP  Standard Urban Storm Water Mitigation Plan 
SVOC  Semi-Volatile Organic Compounds 
TIE   Toxicity Identification Evaluation 
TKN   Total Kjeidahl Nitrogen 
TMDL  Total Maximum Daily Load 
2,4,5-TP  2-(2,4,5-trichorophenoxy) propanoic acid 
TPH   Total Petroleum Hydrocarbons 
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                                                                                                                           Acronyms and Abbreviations 

  viii

TRE   Toxicity Reduction Evaluation 
TSS   Total Suspended Solids 
TU   Toxicity Units 
USEPA  United States Environmental Protection Agency 
USGS  United States Geological Survey 
WMA  Watershed Management Area 
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ADA Information 
__________________________________________________________________ 

 v

 
Upon 72 hours' notice, the Los Angeles County Department of Public Works (LACDPW) can 
provide program information and publications in alternate formats or make other 
accommodations for people with disabilities. In addition, program documents are available at 
the LACDPW main office in Alhambra (900 So. Fremont Ave.), which is accessible to 
individuals with disabilities. To request accommodations ONLY, or for more American with 
Disabilities Act (ADA) information, please contact the LACDPW's departmental ADA 
Coordinator at (626) 458-4081 or TTY (626) 282-7829, Monday through Thursday, from 7:00 
a.m. to 5:45 p.m. 
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Mass Emission Monitoring

WEATHER CONDITION
STATION NO. S01 S01 S01 S01 S01 S01
STATION NAME Ballona

Creek
Ballona
Creek

Ballona
Creek

Ballona
Creek

Ballona
Creek

Ballona
Creek

EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-01 0506-02

DATE 10/17/2005 11/9/2005 12/31/2005 02/17/2006 11/29/2005 04/25/2006
Sample

Type
EPA

Method PQLc Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 1.40 0 0 0 0 0
Total Phenols Grab EPA420.1 0.10 mg/L 0 0 0 0 0 0
Cyanide Grab EPA335.2 0.01 mg/L 0 0.015 0 0 0.007 0
pH Comp SM4500H B 0-14 7.37 7.61 6.74 7.5 8.23 8.14
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 8.36 7.84 10.00 7.06 13.04 13.92

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 1,100,000 1,600,000 300,000 300,000 300,000 2,800
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 700,000 1,600,000 17,000 240,000 9,000 500
Ratio Fecal Coliform/Total Coliform 0.64 1.00 0.06 0.80 0.03 0.18
Streptococcus Grab SM9230B 20.00 MPN/100ml 900,000 300,000 160,000 500,000 5,000 230
Enterococcus Grab SM9230B MPN/100ml 500,000 300,000 35,000 500,000 5,000 230

General
Chloride Comp EPA300.0 2.00 mg/L 4.78 23.20 7.61 28.50 97.20 105.00
Fluoride Comp EPA300.0 0.10 mg/L 0 0.26 0.16 0.31 0.47 0.42
Nitrate Comp EPA300.0 0.10 mg/L 5.82 7.65 3.71 5.1 5.69 3.35
Sulfate Comp EPA300.0 0.10 mg/L 6.96 36.20 11.30 48.40 172.00 190.00
Alkalinity Comp EPA310.1 4.00 mg/L 33.00 74.80 34.10 99 293.7 284
Hardness Comp EPA130.2 2 mg/L 46.7 112.0 50.0 150 417.0 430
COD Comp EPA410.4 10.00 mg/L 43.10 88.40 29.20 101.00 77.40 33.40
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 1.70 0 1.00 0 0 0
Specific Conductance Comp EPA120.1 1.00 umhos/cm 114.30 347.00 143.80 417.00 1,426.00 1372
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 78.00 208.00 86.00 242.00 758.00 762.00
Turbidity Comp EPA180.1 0.10 NTU 10.20 6.90 3.43 7.51 1.63 0.76
Total Suspended Solids Comp EPA160.2 2.00 mg/L 416.00 180.00 484.00 336.00 12.00 383.00
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 110.00 56.00 154.00 116.00 2.00 81.00
MBAS Comp EPA425.1 0.05 mg/L 0.36 0.31 0.18 0.31 0.06 0
Total Organic Carbon Comp EPA415.1 1.00 mg/L 11.00 26.10 10.80 20.9 4.16 4.48
BOD Comp SM5210B 2.00 mg/L 15.70 49.30 34.40 101 3.88 16.8
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L 0 0 0 0 0 0

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.27 0.32 0.24 0.27 0.15 0.360
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.28 0.66 0.47 0.79 0.184 0.506
NH3-N Comp EPA350.3 0.10 mg/L 0.48 1.04 0.51 1.45 0 0.87
Nitrate - N Comp SM4110B 0.50 mg/L 1.31 1.73 0.84 1.152 1.28 0.756
Nitrite - N Comp SM4110B 0.03 mg/L 0.08 0.38 0.07 0.277 0.00 0.259
Kjeidahl-N Comp EPA351.4 0.10 mg/L 1.92 4.16 1.65 4.94 0 2.3

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L 200.00 0 0 0 0 0
Total Aluminum Comp EPA200.8 100.00 ug/L 4,980 2,150 575 3,700 108 2,750
Dissolved Antimony Comp EPA200.8 5.00 ug/L 1.64 3.26 1.18 2.77 0.52 0.59
Total Antimony Comp EPA200.8 5.00 ug/L 4.83 4.75 1.74 5.19 0.61 1.78
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.32 2.30 0 1.65 1.85 3.74
Total Arsenic Comp EPA200.8 5.00 ug/L 2.96 2.93 1.21 3.49 3.17 4.33
Dissolved Barium Comp EPA200.8 10.00 ug/L 18.10 31.50 13.90 45.70 54.80 47.60
Total Barium Comp EPA200.8 10.00 ug/L 154.00 99.30 15.90 152.00 61.10 143.00
Dissolved Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Dissolved Cadmium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Cadmium Comp EPA200.8 1.00 ug/L 1.20 0.78 0 1.16 0 0.49
Dissolved Chromium Comp EPA200.8 5.00 ug/L 0 0.65 0.82 1.52 1.20 5.71
Total Chromium Comp EPA200.8 5.00 ug/L 14.40 8.36 1.36 13.8 1.43 12.5
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0
Dissolved Copper Comp EPA200.8 5.00 ug/L 10.90 14.60 6.60 6.93 4.52 3.27
Total Copper Comp EPA200.8 5.00 ug/L 90.00 76.20 12.80 95.6 10.10 43.6
Dissolved Iron Comp EPA200.8 100.00 ug/L 226.00 0 0 576 0 0
Total Iron Comp EPA200.8 100.00 ug/L 6,440 2,890 192 6,510 0 3,790
Dissolved Lead Comp EPA200.8 5.00 ug/L 2.76 0 0 1.44 0 0
Total Lead Comp EPA200.8 5.00 ug/L 62.00 32.40 1.63 43.1 1.33 24.6
Dissolved Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Dissolved Nickel Comp EPA200.8 5.00 ug/L 2.96 6.34 2.52 6.38 3.66 5.18
Total Nickel Comp EPA200.8 5.00 ug/L 16.00 12.20 2.92 14.80 3.90 17.7
Dissolved Selenium Comp EPA200.8 5.00 ug/L 0 0 0 1.09 2.44 3.56
Total Selenium Comp EPA200.8 5.00 ug/L 0 1.09 0 1.16 4.15 4.72
Dissolved Silver Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Silver Comp EPA200.8 1.00 ug/L 0.73 0.74 0 0.75 0 0.51
Dissolved Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0
Total Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0
Dissolved Zinc Comp EPA200.8 50.00 ug/L 91.00 156.00 20.30 29.6 9.64 10.7
Total Zinc Comp EPA200.8 50.00 ug/L 520.00 385.00 27.80 379 41.60 149

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
2,4-dichlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
2,4-dimethylphenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
2,4-dinitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
2-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
4-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
Pentachlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
Phenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0

Dry

Appendix B.  2005-2006 Sampling Results for Ballona Creek

Wet
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Mass Emission Monitoring

WEATHER CONDITION
STATION NO. S01 S01 S01 S01 S01 S01
STATION NAME Ballona

Creek
Ballona
Creek

Ballona
Creek

Ballona
Creek

Ballona
Creek

Ballona
Creek

EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-01 0506-02

DATE 10/17/2005 11/9/2005 12/31/2005 02/17/2006 11/29/2005 04/25/2006
Sample

Type
EPA

Method PQLc Units

Dry

Appendix B.  2005-2006 Sampling Results for Ballona Creek

Wet

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Acenaphthylene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Anthracene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Benzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0
1,2 Benzanthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Benzo(a)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L 0 0 0 0 0 0
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L 0 0 0 0 0 0
Benzo(k)flouranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Butyl benzyl phthalate Comp EPA625 0.30 ug/L 0 0 0 0 0 0
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L 0 0 0 0 0 0
2-Chloronaphthalene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Chrysene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0
Diethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0
Dimethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0
di-n-Butyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L 0 0 0 0 0 0
di-n-Octyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Fluoranthene Comp EPA625 0.10 ug/L 0 12.80 0 0 0 0
Fluorene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Hexachlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0
Hexachlorobutadiene Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L 0 0 0 0 0 0
Hexachloroethane Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Isophorone Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Naphthalene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Nitrobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0
Phenanthrene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Pyrene Comp EPA625 0.05 ug/L 0 11.90 0 0 0 0
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L 0 0 0 0 0
alpha-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0
beta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0
delta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L 0 0 0 0 0
alpha-chlordane Comp EPA625 0.05 ug/L
gamma-chlordane Comp EPA625 0.05 ug/L
Chlordane Comp EPA625 0.10 ug/L 0 0 0 0 0
4,4'-DDD Comp EPA625 0.10 ug/L 0 0 0 0 0
4,4'-DDE Comp EPA625 0.10 ug/L 0 0 0 0 0
4,4'-DDT Comp EPA625 0.10 ug/L 0 0 0 0 0
Dieldrin Comp EPA625 0.10 ug/L 0 0 0 0 0
Endosulfan I [alpha] Comp EPA625 0.10 ug/L 0 0 0 0 0
Endosulfan II [beta] Comp EPA625 0.10 ug/L 0 0 0 0 0
Endosulfan sulfate Comp EPA625 0.10 ug/L 0 0 0 0 0
Endrin Comp EPA625 0.10 ug/L 0 0 0 0 0
Endrin aldehyde Comp EPA625 0.10 ug/L 0 0 0 0 0
Heptachlor Comp EPA625 0.05 ug/L 0 0 0 0 0
Heptachlor Epoxide Comp EPA625 0.05 ug/L 0 0 0 0 0
Toxaphene Comp EPA625 1.00 ug/L 0 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L 0 0 0 0 0
Aroclor-1221 Comp EPA608 0.50 ug/L 0 0 0 0 0
Aroclor-1232 Comp EPA608 0.50 ug/L 0 0 0 0 0
Aroclor-1242 Comp EPA608 0.50 ug/L 0 0 0 0 0
Aroclor-1248 Comp EPA608 0.50 ug/L 0 0 0 0 0
Aroclor-1254 Comp EPA608 0.50 ug/L 0 0 0 0 0
Aroclor-1260 Comp EPA608 0.50 ug/L 0 0 0 0 0
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Mass Emission Monitoring

WEATHER CONDITION
STATION NO. S01 S01 S01 S01 S01 S01
STATION NAME Ballona

Creek
Ballona
Creek

Ballona
Creek

Ballona
Creek

Ballona
Creek

Ballona
Creek

EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-01 0506-02

DATE 10/17/2005 11/9/2005 12/31/2005 02/17/2006 11/29/2005 04/25/2006
Sample

Type
EPA

Method PQLc Units

Dry

Appendix B.  2005-2006 Sampling Results for Ballona Creek

Wet

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L 0 0 0 0 0 0
Diazinon Comp EPA507 0.01 ug/L 0 0 0 0 0 0
Prometryn Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Atrazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Simazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Cyanazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Malathion Comp EPA507 2.00 ug/L 0 0 0 0 0 0

Herbicides
Glyphosate Comp EPA547 25.00 ug/L 0 0 0 0 0 0
2,4-D Comp EPA515.3 10.00 ug/L 0 0 0 0 0 0
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L 0 0 0 0 0 0

Note:

1) blank cell indicates sample was not analyzed
2) 0 indicates concentration below minimum detection level
3) PQL = minimum level
4) Highlighted cells show exceedances

3 of 39

RB-AR45657



WEATHER CONDITION
STATION NO. S02 S02 S02 S02 S02 S02
STATION NAME Malibu

Creek
Malibu
Creek

Malibu
Creek

Malibu
Creek

Malibu
Creek

Malibu
Creek

EVENT NO. 0506-01 0506-02 0506-03 0506-03 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 02/17/2006 01/24/2006 04/25/2006

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 0 0 0 0 0 0
Total Phenols Grab EPA420.1 0.10 mg/L 0 0 0 0 0 0
Cyanide Grab EPA335.2 0.01 mg/L 0 0 0 0 0.006 0
pH Comp SM4500H B 0-14 8.31 8.48 7.78 8.02 8.16 8.14
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 10.13 10.62 9.02 10.24 9.40 10.48

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 9,000 17,000 30,000 16,000 3,000 1,100
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 800 17,000 2,400 500 230 130
Ratio Fecal Coliform/Total Coliform 0.09 1.00 0.08 0.03 0.08 0.12
Streptococcus Grab SM9230B 20.00 MPN/100ml 1,700 16,000 160,000 230 70 40
Enterococcus Grab SM9230B MPN/100ml 800 16,000 160,000 230 70 40

General

Chloride Comp EPA300.0 2.00 mg/L 184.00 120.00 121.00 112 142.00 95.2
Fluoride Comp EPA300.0 0.10 mg/L 0.27 0.25 0.25 0.24 0.26 0.27
Nitrate Comp EPA300.0 0.10 mg/L 10.8 10.3 3.39 12.8 27 1.89
Sulfate Comp EPA300.0 0.10 mg/L 658.00 749 573.00 507 589.00 480
Alkalinity Comp EPA310.1 4.00 mg/L 247.5 267.3 211.2 240 222.2 280.5
Hardness Comp EPA130.2 2.00 mg/L 904 920 680 770 700 720
COD Comp EPA410.4 10.00 mg/L 103 53.2 105.9247 53.7 58.8 36.02
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 0 0 0 0 0 0
Specific Conductance Comp EPA120.1 1.00 umhos/cm 2,840 2495 1851 2310 1950 1865
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 1,744 1,586 1,182 1,366 1,300 1,208
Turbidity Comp EPA180.1 0.10 NTU 2.67 1.91 3.64 2.12 0.88 0.58
Total Suspended Solids Comp EPA160.2 2.00 mg/L 82.00 25 523 18 7 7
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 18.00 2 60 2 5 1
MBAS Comp EPA425.1 0.05 mg/L 0.0896 0 0.054 0.069 0.056 0
Total Organic Carbon Comp EPA415.1 1.00 mg/L 10.10 7.46 7.78 6.65 5.74 5.24
BOD Comp SM5210B 2.00 mg/L 20.9 2.02 7.54 3.73 0 0
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L 0 0 0 0 0 0

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.4304 0.418 0.116 0.438 0.706 0.092
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.5594 0.439 0.164 0.677 0.757 0.093
NH3-N Comp EPA350.3 0.10 mg/L 0.225 0.129 0 0 0 0
Nitrate - N Comp SM4110B 0.50 mg/L 2.44 2.33 0.765 2.89 6.097 0.4267
Nitrite - N Comp SM4110B 0.03 mg/L 0 0 0 0 0.00 0
Kjeidahl-N Comp EPA351.4 0.10 mg/L 1.61 0.846 0.5974 1.59 0.546 0.56

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L 0.00 0 0 0 0 0
Total Aluminum Comp EPA200.8 100.00 ug/L 2,770 384 555 640 0 145
Dissolved Antimony Comp EPA200.8 5.00 ug/L 0.68 0 0 0 0 0
Total Antimony Comp EPA200.8 5.00 ug/L 0.77 0 0.55 0 0.00 0
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 2.8 2.24 1.58 1.6 1.56 1.92
Total Arsenic Comp EPA200.8 5.00 ug/L 2.92 2.94 2.07 2.03 1.97 2.6
Dissolved Barium Comp EPA200.8 10.00 ug/L 48.30 45.00 32.10 32.40 22.50 30.90
Total Barium Comp EPA200.8 10.00 ug/L 69.20 62.00 36.00 33.40 30.00 31.10
Dissolved Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Dissolved Cadmium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Cadmium Comp EPA200.8 1.00 ug/L 0.55 0.49 0 0 0.36 0
Dissolved Chromium Comp EPA200.8 5.00 ug/L 0.92 1.95 1.35 2.68 1.53 4.34
Total Chromium Comp EPA200.8 5.00 ug/L 3.90 3.09 2.18 2.97 4.56 4.65
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0
Dissolved Copper Comp EPA200.8 5.00 ug/L 8.69 6.14 2.59 7.12 6.09 2.35
Total Copper Comp EPA200.8 5.00 ug/L 32.60 73.00 10.80 15 6.57 14.9
Dissolved Iron Comp EPA200.8 100.00 ug/L 0.00 0 0 0 0 0
Total Iron Comp EPA200.8 100.00 ug/L 1,440 632 0 386 0 212
Dissolved Lead Comp EPA200.8 5.00 ug/L 0 0 0 0 0.52 0
Total Lead Comp EPA200.8 5.00 ug/L 3.90 5.03 0.96 0.97 0.69 0.63
Dissolved Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Dissolved Nickel Comp EPA200.8 5.00 ug/L 8.04 7.60 6.40 7.17 4.96 7.76
Total Nickel Comp EPA200.8 5.00 ug/L 11.60 9.15 6.53 7.61 6.52 27.2
Dissolved Selenium Comp EPA200.8 5.00 ug/L 4.89 4.24 4.04 4.16 5.22 4.59
Total Selenium Comp EPA200.8 5.00 ug/L 5.74 5.06 5.11 5.72 6.53 6.39
Dissolved Silver Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Silver Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Dissolved Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0
Total Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0
Dissolved Zinc Comp EPA200.8 50.00 ug/L 10.00 5.00 6.53 11.5 19.00 3.06
Total Zinc Comp EPA200.8 50.00 ug/L 60.00 74.00 9.22 18.5 46.70 10.1

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
2,4-dichlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
2,4-dimethylphenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
2,4-dinitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
2-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
4-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
Pentachlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
Phenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0

Appendix B.  2005-2006 Sampling Results for Malibu Creek Mass Emission Monitoring
Wet Dry
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WEATHER CONDITION
STATION NO. S02 S02 S02 S02 S02 S02
STATION NAME Malibu

Creek
Malibu
Creek

Malibu
Creek

Malibu
Creek

Malibu
Creek

Malibu
Creek

EVENT NO. 0506-01 0506-02 0506-03 0506-03 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 02/17/2006 01/24/2006 04/25/2006

Sample
Type

EPA
Method PQL Units

Appendix B.  2005-2006 Sampling Results for Malibu Creek Mass Emission Monitoring
Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Acenaphthylene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Anthracene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Benzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0
1,2 Benzanthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Benzo(a)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L 0 0 0 0 0 0
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L 0 0 0 0 0 0
Benzo(k)flouranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Butyl benzyl phthalate Comp EPA625 0.30 ug/L 0 0 0 0 0 0
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L 0 0 0 0 0 0
2-Chloronaphthalene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Chrysene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0
Diethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0
Dimethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0
di-n-Butyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L 0 0 0 0 0 0
di-n-Octyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Fluoranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Fluorene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Hexachlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0
Hexachlorobutadiene Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L 0 0 0 0 0 0
Hexachloroethane Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Isophorone Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Naphthalene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Nitrobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0
Phenanthrene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Pyrene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L 0 0 0 0 0 0
alpha-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
beta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
delta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L 0 0 0 0 0 0
alpha-chlordane Comp EPA625 0.05 ug/L
gamma-chlordane Comp EPA625 0.05 ug/L
Chlordane Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDD Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDE Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDT Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Dieldrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan I [alpha] Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan II [beta] Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan sulfate Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endrin aldehyde Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Heptachlor Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Heptachlor Epoxide Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Toxaphene Comp EPA625 1.00 ug/L 0 0 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1221 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1232 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1242 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1248 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1254 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1260 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
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WEATHER CONDITION
STATION NO. S02 S02 S02 S02 S02 S02
STATION NAME Malibu

Creek
Malibu
Creek

Malibu
Creek

Malibu
Creek

Malibu
Creek

Malibu
Creek

EVENT NO. 0506-01 0506-02 0506-03 0506-03 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 02/17/2006 01/24/2006 04/25/2006

Sample
Type

EPA
Method PQL Units

Appendix B.  2005-2006 Sampling Results for Malibu Creek Mass Emission Monitoring
Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L 0 0 0 0 0 0
Diazinon Comp EPA507 0.01 ug/L 0.018 0 0 0 0 0
Prometryn Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Atrazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Simazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Cyanazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Malathion Comp EPA507 2.00 ug/L 0 0 0 0 0 0

Herbicides
Glyphosate Comp EPA547 25.00 ug/L 0 0 0 0 0 0
2,4-D Comp EPA515.3 10.00 ug/L 0 0 0 0 0 0
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L 0 0 0 0 0 0

Note:
1) blank cell indicates sample was not analyzed
2) 0 indicates concentration below minimum detection leve
3) PQL = minimum level
4) Highlighted cells show exceedances
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WEATHER CONDITION
STATION NO. S10 S10 S10 S10 S10 S10
STATION NAME Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-01 0506-02
DATE 10/17/2005 12/31/2005 01/14/2006 02/17/2006 01/24/2006 04/25/2006

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 2.00 2.50 0 0 0 0
Total Phenols Grab EPA420.1 0.10 mg/L 0 0 0 0 0 0
Cyanide Grab EPA335.2 0.01 mg/L 0.0052 0 0.019 0.035 0.040 0.057
pH Comp SM4500H B 0-14 7.32 7.19 7.42 7 8.24 8.29
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 6.75 7.46 12.40 8.73 15.53 14.05

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 90,000,000 90,000 160,000 160,000 5,000 220,000
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 24,000,000 50,000 2,400 16,000 500 9,000
Ratio Fecal Coliform/Total Coliform 0.27 0.56 0.02 0.10 0.10 0.04
Streptococcus Grab SM9230B 20.00 MPN/100ml 5,000,000 30,000 16,000 16,000 220 700
Enterococcus Grab SM9230B MPN/100ml 2,400,000 30,000 16,000 16,000 220 500

General
Chloride Comp EPA300.0 2.00 mg/L 7.26 9.97 32.90 31.90 113.00 102.00
Fluoride Comp EPA300.0 0.10 mg/L 0.13 0.13 0.26 0.15 0.41 0.42
Nitrate Comp EPA300.0 0.10 mg/L 5.88 3.88 5.65 5.92 10.4 11.8
Sulfate Comp EPA300.0 0.10 mg/L 13.60 16.80 49.10 45.90 169.00 206.00
Alkalinity Comp EPA310.1 4.00 mg/L 40.7 40.7 72.6 84.7 183.7 121
Hardness Comp EPA130.2 2.00 mg/L 52.5 45 105 130 290 300
COD Comp EPA410.4 10.00 mg/L 66.9 29.7799 74.127 139 65.8 159
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 2.3 3.5 0 0 0 0
Specific Conductance Comp EPA120.1 1.00 umhos/cm 149.9 167.2 372 407 988 1214
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 104.00 98.00 224.00 248.00 618.00 680.00
Turbidity Comp EPA180.1 0.10 NTU 6.49 4.99 2.93 7.33 2.34 0.98
Total Suspended Solids Comp EPA160.2 2.00 mg/L 542 238 295 104 18 17
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 99 55 83 40 10 11
MBAS Comp EPA425.1 0.05 mg/L 0.5844 0.228 0.146 0.345 0.086 0.107
Total Organic Carbon Comp EPA415.1 1.00 mg/L 18.1 11.6 18.7 31.6 9.84 8.57
BOD Comp SM5210B 2.00 mg/L 25.9 22.9 36.6 52.5 68.3 48.6
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L 0 0 0 0 0

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.057 0.239 0.194 0.437 0.392 0.1
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.3411 0.391 0.508 0.851 0.481 0.211
NH3-N Comp EPA350.3 0.10 mg/L 0.657 0.61317 0.572 2.77 4.879 1.05
Nitrate - N Comp SM4110B 0.50 mg/L 1.33 0.876 1.276 1.337 2.348 2.664
Nitrite - N Comp SM4110B 0.03 mg/L 0.134 0.094 0.335 0.371 1.093 1.6039
Kjeidahl-N Comp EPA351.4 0.10 mg/L 7.02 1.6156 3.383 11.5 5.88 2.04

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L 238 108 0 0 0 0
Total Aluminum Comp EPA200.8 100.00 ug/L 2,400 675 472 1,860 0 156
Dissolved Antimony Comp EPA200.8 5.00 ug/L 1.75 0.68 1.44 2.63 0 0.68
Total Antimony Comp EPA200.8 5.00 ug/L 2.76 1.31 2.11 3.19 0.60 0.8
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.58 0 1.3 1.73 1.12 1.89
Total Arsenic Comp EPA200.8 5.00 ug/L 2.34 1.34 1.80 1.88 1.95 2.4
Dissolved Barium Comp EPA200.8 10.00 ug/L 22.60 10.60 27.00 38.40 20.10 34.10
Total Barium Comp EPA200.8 10.00 ug/L 81.10 17.30 34.40 64.40 34.00 36.10
Dissolved Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Dissolved Cadmium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Cadmium Comp EPA200.8 1.00 ug/L 0.60 0 0 0.47 0 0
Dissolved Chromium Comp EPA200.8 5.00 ug/L 0 2.02 2.48 1.8 1.44 4.37
Total Chromium Comp EPA200.8 5.00 ug/L 7.18 2.54 2.93 5.02 5.94 6.43
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0
Dissolved Copper Comp EPA200.8 5.00 ug/L 10.60 7.18 14.60 10.4 6.76 5.72
Total Copper Comp EPA200.8 5.00 ug/L 51.20 12.00 16.40 43.8 8.80 19.3
Dissolved Iron Comp EPA200.8 100.00 ug/L 386 0 0 357 0 0
Total Iron Comp EPA200.8 100.00 ug/L 3120 204 877 1400 115 284
Dissolved Lead Comp EPA200.8 5.00 ug/L 3.86 0 0.64 2.15 0.87 0
Total Lead Comp EPA200.8 5.00 ug/L 37.80 1.57 4.59 20.1 1.08 1.72
Dissolved Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Dissolved Nickel Comp EPA200.8 5.00 ug/L 5.22 2.19 5.13 9.14 3.02 5.6
Total Nickel Comp EPA200.8 5.00 ug/L 11.80 4.21 7.30 10 5.34 36.5
Dissolved Selenium Comp EPA200.8 5.00 ug/L 0 0 1.14 0 2.51 3.08
Total Selenium Comp EPA200.8 5.00 ug/L 0 0 1.36 1.06 3.52 4.01
Dissolved Silver Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Silver Comp EPA200.8 1.00 ug/L 0.26 0 0.28 0.48 0 0
Dissolved Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0
Total Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0
Dissolved Zinc Comp EPA200.8 50.00 ug/L 33.00 20.90 75.00 63.5 23.40 21.9
Total Zinc Comp EPA200.8 50.00 ug/L 249.00 28.60 129.00 178 34.40 32.5

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
2,4-dichlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
2,4-dimethylphenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
2,4-dinitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
2-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
4-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
Pentachlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
Phenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0

Appendix B.  2005-2006 Sampling Results for Los Angeles River Mass Emission Monitoring
Wet Dry
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WEATHER CONDITION
STATION NO. S10 S10 S10 S10 S10 S10
STATION NAME Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-01 0506-02
DATE 10/17/2005 12/31/2005 01/14/2006 02/17/2006 01/24/2006 04/25/2006

Sample
Type

EPA
Method PQL Units

Appendix B.  2005-2006 Sampling Results for Los Angeles River Mass Emission Monitoring
Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Acenaphthylene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Anthracene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Benzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0
1,2 Benzanthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Benzo(a)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L 0 0 0 0 0 0
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L 0 0 0 0 0 0
Benzo(k)flouranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Butyl benzyl phthalate Comp EPA625 0.30 ug/L 0 0 0 0 0 0
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L 0 0 0 0 0
2-Chloronaphthalene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Chrysene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0
Diethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0
Dimethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0
di-n-Butyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L 0 0 0 0 0 0
di-n-Octyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Fluoranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Fluorene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Hexachlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0
Hexachlorobutadiene Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L 0 0 0 0 0 0
Hexachloroethane Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Isophorone Comp EPA625 0.05 ug/L 0 0 0 0 0 0.61
Naphthalene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Nitrobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0
Phenanthrene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Pyrene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L 0 0 0 0 0 0
alpha-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
beta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
delta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L 0 0 0 0 0 0
alpha-chlordane Comp EPA625 0.05 ug/L
gamma-chlordane Comp EPA625 0.05 ug/L
Chlordane Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDD Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDE Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDT Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Dieldrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan I [alpha] Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan II [beta] Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan sulfate Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endrin aldehyde Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Heptachlor Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Heptachlor Epoxide Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Toxaphene Comp EPA625 1.00 ug/L 0 0 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1221 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1232 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1242 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1248 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1254 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1260 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
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WEATHER CONDITION
STATION NO. S10 S10 S10 S10 S10 S10
STATION NAME Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-01 0506-02
DATE 10/17/2005 12/31/2005 01/14/2006 02/17/2006 01/24/2006 04/25/2006

Sample
Type

EPA
Method PQL Units

Appendix B.  2005-2006 Sampling Results for Los Angeles River Mass Emission Monitoring
Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L 0 0 0 0 0 0
Diazinon Comp EPA507 0.01 ug/L 0 0 0 0 0 0
Prometryn Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Atrazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Simazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Cyanazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Malathion Comp EPA507 2.00 ug/L 0 0 0 0 0 0

Herbicides
Glyphosate Comp EPA547 25.00 ug/L 0 0 0 0 0 0
2,4-D Comp EPA515.3 10.00 ug/L 0 0 0 0 0 0
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L 0 0 0 0 0 0

Note:
1) blank cell indicates sample was not analyzed
2) 0 indicates concentration below minimum detection level
3) PQL = minimum level
4) Highlighted cells show exceedances
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WEATHER CONDITION
STATION NO. S13 S13 S13 S13 S13 S13 S13
STATION NAME Coyote

Creek
Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

EVENT NO. 0506-01 0506-02 0506-03 0506-03 0506-04 0506-01 0506-02
DATE 10/17/2005 12/31/2005 01/14/2006 02/17/2006 03/03/2006 01/24/2006 04/25/2006

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 1.10 0 0 0 0 0 0
Total Phenols Grab EPA420.1 0.10 mg/L 0 0 0 0 0 0 0
Cyanide Grab EPA335.2 0.01 mg/L 0 0 0.01 0.014 0.01 0.018 0.016
pH Comp SM4500H B 0-14 7.72 7.63 7.71 8.05 7.26 8.10 8.22
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 6.05 8.16 8.57 12.26 10.97 13.90 14.38

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 50,000,000 900,000 1,600,000 22,000 160,000 22,000 17,000
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 16,000,000 300,000 22,000 2,400 50,000 3,000 800
Ratio Fecal Coliform/Total Coliform 0.32 0.33 0.01 0.11 0.31 0.14 0.05
Streptococcus Grab SM9230B 20.00 MPN/100ml 300,000 90,000 90,000 170 17,000 3,000 130
Enterococcus Grab SM9230B MPN/100ml 300,000 90,000 90,000 170 8,000 3,000 130

General
Chloride Comp EPA300.0 2.00 mg/L 70.30 75.20 53.80 210.00 13.70 202.00 196.00
Fluoride Comp EPA300.0 0.10 mg/L 0.4 0.34 0.29 0.67 0 0.7 0.75
Nitrate Comp EPA300.0 0.10 mg/L 15.5 7.74 9.41 17.5 2.21 17.7 9.57
Sulfate Comp EPA300.0 0.10 mg/L 135.40 137.00 95.90 309.00 25.00 367.00 350.00
Alkalinity Comp EPA310.1 4.00 mg/L 150.7 104.5 104.5 201 41.8 247.5 220
Hardness Comp EPA130.2 2.00 mg/L 210 180 170 380 88 420 370
COD Comp EPA410.4 10.00 mg/L 148 76.547 75.64 72 0 65.2 145.3
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 1.0 0 0 0 0 0 0
Specific Conductance Comp EPA120.1 1.00 umhos/cm 858 712 566 2020 208 1589 2050
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 576.00 434.00 350.00 1112.00 118.00 1044.00 1340.00
Turbidity Comp EPA180.1 0.10 NTU 2.10 2.51 2.23 0.79 8.94 1.47 0.84
Total Suspended Solids Comp EPA160.2 2.00 mg/L 967 302 259 3 368 11 5
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 139 63 80 1 72 5 1
MBAS Comp EPA425.1 0.05 mg/L 0.6822 0.126 0.261 0.05 0.154 0.066 0.087
Total Organic Carbon Comp EPA415.1 1.00 mg/L 36.8 9.21 17.2 6.28 4.12 4.5 7.83
BOD Comp SM5210B 2.00 mg/L 29.1 13.4 28.1 9.86 10.4 8.95 8.81
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L 0 0 0 0 0 0 0

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.0552 0.116 0.112 0 0.122 0 0
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.1367 0.201 0.398 0 0.73 0 0
NH3-N Comp EPA350.3 0.10 mg/L 1.22 0.21162 0.524 0.11 0.33 0 0.15
Nitrate - N Comp SM4110B 0.50 mg/L 3.50 1.75 2.125 3.952 0.499 3.997 2.16
Nitrite - N Comp SM4110B 0.03 mg/L 0.00 0.155 0.268 0 0.0396 0.00 0.4534
Kjeidahl-N Comp EPA351.4 0.10 mg/L 10.9 1.208 2.425 1.48 4.24 0.825 0.92

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L 0 0 0 0 0 0 0
Total Aluminum Comp EPA200.8 100.00 ug/L 2,490 615 214 0 15,000 0 104
Dissolved Antimony Comp EPA200.8 5.00 ug/L 2.56 0.5 1.65 0.51 0.82 0 0.76
Total Antimony Comp EPA200.8 5.00 ug/L 3.89 1.11 2.23 0.63 2.05 0.70 0.77
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 3.15 0 1.63 2.66 1.14 1.74 3.19
Total Arsenic Comp EPA200.8 5.00 ug/L 4.92 1.91 2.19 3.3 3.67 3.77 4.42
Dissolved Barium Comp EPA200.8 10.00 ug/L 48.60 15.60 26.80 38.00 20.60 28.50 41.50
Total Barium Comp EPA200.8 10.00 ug/L 152.00 29.70 31.80 38.40 155.00 48.40 44.90
Dissolved Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Dissolved Cadmium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Cadmium Comp EPA200.8 1.00 ug/L 0.80 0.00 0 0 1.29 0 0
Dissolved Chromium Comp EPA200.8 5.00 ug/L 0.72 0.71 2.83 3.63 1.34 1.42 6.79
Total Chromium Comp EPA200.8 5.00 ug/L 8.37 2.84 2.86 4.1 19.5 6.41 7.31
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0 0
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0 0
Dissolved Copper Comp EPA200.8 5.00 ug/L 10.70 6.79 12.50 5.31 4.25 6.00 5.72
Total Copper Comp EPA200.8 5.00 ug/L 63.20 7.52 13.70 16.7 56.9 9.13 18.8
Dissolved Iron Comp EPA200.8 100.00 ug/L 339 0 0 0 0 0 0
Total Iron Comp EPA200.8 100.00 ug/L 4540 123 331 0 12980 0 172
Dissolved Lead Comp EPA200.8 5.00 ug/L 0.64 0 0 0 0.77 0.5 0
Total Lead Comp EPA200.8 5.00 ug/L 23.30 0.95 1.87 0.77 54 0.52 0.78
Dissolved Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Dissolved Nickel Comp EPA200.8 5.00 ug/L 10.00 1.84 4.37 3.58 2.84 2.09 4.91
Total Nickel Comp EPA200.8 5.00 ug/L 20.30 4.11 5.77 3.73 21.9 3.63 22.1
Dissolved Selenium Comp EPA200.8 5.00 ug/L 2.46 0 1.84 4.36 0 3.5 5.4
Total Selenium Comp EPA200.8 5.00 ug/L 2.83 1.96 2.15 5.99 0 6.50 7.57
Dissolved Silver Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Silver Comp EPA200.8 1.00 ug/L 0.26 0 0 0 0.28 0 0
Dissolved Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0 0
Total Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0 0
Dissolved Zinc Comp EPA200.8 50.00 ug/L 35.00 11.90 46.00 17.5 17.6 26.10 9.09
Total Zinc Comp EPA200.8 50.00 ug/L 342.00 35.60 75.00 17.9 242 48.90 18.8

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dichlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dimethylphenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dinitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
2-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
4-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Pentachlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
Phenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0

Appendix B.  2005-2006 Sampling Results for Coyote Creek Mass Emission Monitoring
Wet Dry
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WEATHER CONDITION
STATION NO. S13 S13 S13 S13 S13 S13 S13
STATION NAME Coyote

Creek
Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

EVENT NO. 0506-01 0506-02 0506-03 0506-03 0506-04 0506-01 0506-02
DATE 10/17/2005 12/31/2005 01/14/2006 02/17/2006 03/03/2006 01/24/2006 04/25/2006

Sample
Type

EPA
Method PQL Units

Appendix B.  2005-2006 Sampling Results for Coyote Creek Mass Emission Monitoring
Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Acenaphthylene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Anthracene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Benzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
1,2 Benzanthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Benzo(a)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
Benzo(k)flouranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Butyl benzyl phthalate Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L 0 0 0 0 0 0 0
2-Chloronaphthalene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Chrysene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Diethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
Dimethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
di-n-Butyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
di-n-Octyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Fluoranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Fluorene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Hexachlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
Hexachlorobutadiene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Hexachloroethane Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Isophorone Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0.36
Naphthalene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Nitrobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
Phenanthrene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Pyrene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
alpha-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
beta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
delta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
alpha-chlordane Comp EPA625 0.05 ug/L
gamma-chlordane Comp EPA625 0.05 ug/L
Chlordane Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4,4'-DDD Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4,4'-DDE Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4,4'-DDT Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Dieldrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endosulfan I [alpha] Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endosulfan II [beta] Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endosulfan sulfate Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endrin aldehyde Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Heptachlor Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Heptachlor Epoxide Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Toxaphene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1221 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1232 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1242 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1248 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1254 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1260 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
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WEATHER CONDITION
STATION NO. S13 S13 S13 S13 S13 S13 S13
STATION NAME Coyote

Creek
Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

EVENT NO. 0506-01 0506-02 0506-03 0506-03 0506-04 0506-01 0506-02
DATE 10/17/2005 12/31/2005 01/14/2006 02/17/2006 03/03/2006 01/24/2006 04/25/2006

Sample
Type

EPA
Method PQL Units

Appendix B.  2005-2006 Sampling Results for Coyote Creek Mass Emission Monitoring
Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L 0 0 0 0 0 0 0
Diazinon Comp EPA507 0.01 ug/L 0 0 0 0 0 0 0
Prometryn Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Atrazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Simazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Cyanazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Malathion Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0

Herbicides
Glyphosate Comp EPA547 25.00 ug/L 0 0 0 0 0 0 0
2,4-D Comp EPA515.3 10.00 ug/L 0 0 0 0 0 0 0
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L 0 0 0 0 0 0 0

Note:
1) blank cell indicates sample was not analyzed
2) 0 indicates concentration below minimum detection level
3) PQL = minimum level
4) Highlighted cells show exceedances
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WEATHER CONDITION
STATION NO. S14 S14 S14 S14 S14 S14
STATION NAME San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
EVENT NO. 0506-01 0506-02 0506-03 0506-03 0506-01 0506-02
DATE 10/17/2005 12/31/2005 01/14/2006 02/17/2006 01/24/2006 04/25/2006

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 0 1.10 0 0 0 0
Total Phenols Grab EPA420.1 0.10 mg/L 0 0 0 0 0 0
Cyanide Grab EPA335.2 0.01 mg/L 0 0 0.012 0 0.017 0
pH Comp SM4500H B 0-14 8.21 7.48 7.99 7.99 7.79 7.9
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 7.12 8.31 10.2 11.00 9.49 8.40

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 90,000,000 240,000 16,000 3,000 3,000 9,000
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 16,000,000 240,000 800 300 3,000 130
Ratio Fecal Coliform/Total Coliform 0.18 1.00 0.05 0.10 1.00 0.01
Streptococcus Grab SM9230B 20.00 MPN/100ml 240,000 90,000 700 80 1,300 210
Enterococcus Grab SM9230B MPN/100ml 240,000 90,000 700 80 1,300 210

General
Chloride Comp EPA300.0 2.00 mg/L 73.10 37.50 134.00 80.40 119.00 100.00
Fluoride Comp EPA300.0 0.10 mg/L 0.18 0.18 0.18 0.14 0.17 0.28
Nitrate Comp EPA300.0 0.10 mg/L 11.5 5.49 9.09 7.07 8.85 3.74
Sulfate Comp EPA300.0 0.10 mg/L 153.00 53.20 158.00 98.40 155.00 179.00
Alkalinity Comp EPA310.1 4.00 mg/L 132 69.3 145.2 122 129.8 193
Hardness Comp EPA130.2 2.00 mg/L 250 112.5 255 220 250 345
COD Comp EPA410.4 10.00 mg/L 73 37.3814 39.94 49.9 53.4 10.6
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 0 1.6 0 0 0 0
Specific Conductance Comp EPA120.1 1.00 umhos/cm 863 379 974 871 944 1197
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 578.00 222.00 584.00 474.00 582.00 666.00
Turbidity Comp EPA180.1 0.10 NTU 1.32 8.07 0.59 1.33 1.25 0.68
Total Suspended Solids Comp EPA160.2 2.00 mg/L 517 933 11 9 31 9
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 60 109 3 5 8 6
MBAS Comp EPA425.1 0.05 mg/L 0.1919 0.106 0 0.065 0.061 0
Total Organic Carbon Comp EPA415.1 1.00 mg/L 8.57 12.47 5.08 4.99 4.63 2.76
BOD Comp SM5210B 2.00 mg/L 6.04 39.7 8.56 7.6 21.1 4.63
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L 0 0 0 0 0 0

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.0794 0.139 0.064 0.078 0.058 0.097
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.0992 0.266 0.088 0.095 0.103 0.157
NH3-N Comp EPA350.3 0.10 mg/L 0.665 0.21162 0.322 0.54 0.589 0.12
Nitrate - N Comp SM4110B 0.50 mg/L 2.60 1.24 2.053 1.596 1.998 0.845
Nitrite - N Comp SM4110B 0.03 mg/L 0 0.207 0 0 0.377 0
Kjeidahl-N Comp EPA351.4 0.10 mg/L 5.44 0.9982 0.871 2.72 1.448 0.44

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L 0 0 0 0 0 0
Total Aluminum Comp EPA200.8 100.00 ug/L 2,140 575 112 174 0 262
Dissolved Antimony Comp EPA200.8 5.00 ug/L 0.93 0 0 0 0 0
Total Antimony Comp EPA200.8 5.00 ug/L 1.41 0.88 0.00 0 0.00 0
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.65 0 1.21 1.24 1.2 2.56
Total Arsenic Comp EPA200.8 5.00 ug/L 2.79 1.36 1.80 1.51 1.82 3.18
Dissolved Barium Comp EPA200.8 10.00 ug/L 46.00 12.30 43.10 50.40 39.2 71.20
Total Barium Comp EPA200.8 10.00 ug/L 100.00 29.60 55.00 51.40 54.0 82.70
Dissolved Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Dissolved Cadmium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Cadmium Comp EPA200.8 1.00 ug/L 0.51 0.00 0 0 0 0
Dissolved Chromium Comp EPA200.8 5.00 ug/L 0.87 0.00 4.37 2.47 1.19 4.75
Total Chromium Comp EPA200.8 5.00 ug/L 6.82 1.92 5.26 3.04 3.88 4.79
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0
Dissolved Copper Comp EPA200.8 5.00 ug/L 3.49 3.04 3.55 3.69 4.67 2.6
Total Copper Comp EPA200.8 5.00 ug/L 34.50 6.79 6.83 10.6 5.31 17.6
Dissolved Iron Comp EPA200.8 100.00 ug/L 0 0 0 0 0 0
Total Iron Comp EPA200.8 100.00 ug/L 4290 232 138 287 112 469
Dissolved Lead Comp EPA200.8 5.00 ug/L 0.00 0 0 0 0.71 0
Total Lead Comp EPA200.8 5.00 ug/L 14.20 1.01 0.77 1.4 0.94 1.12
Dissolved Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Dissolved Nickel Comp EPA200.8 5.00 ug/L 5.54 1.50 3.68 3.51 3.31 6.04
Total Nickel Comp EPA200.8 5.00 ug/L 12.10 3.54 4.51 4.56 4.62 21
Dissolved Selenium Comp EPA200.8 5.00 ug/L 1.97 0 1.95 0 2.31 1.42
Total Selenium Comp EPA200.8 5.00 ug/L 2.12 0.00 2.57 1.49 2.71 2
Dissolved Silver Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Silver Comp EPA200.8 1.00 ug/L 0.00 0.00 0 0 0 0
Dissolved Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0
Total Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0
Dissolved Zinc Comp EPA200.8 50.00 ug/L 24.00 9.84 19.00 17.1 29.10 4.16
Total Zinc Comp EPA200.8 50.00 ug/L 175.00 32.80 36.00 23.3 55.60 19.8

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
2,4-dichlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
2,4-dimethylphenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
2,4-dinitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
2-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
4-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
Pentachlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
Phenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L 0 0 22.8 0 0 0

Appendix B.  2005-2006 Sampling Results for San Gabriel River Mass Emission Monitoring
Wet Dry
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WEATHER CONDITION
STATION NO. S14 S14 S14 S14 S14 S14
STATION NAME San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
EVENT NO. 0506-01 0506-02 0506-03 0506-03 0506-01 0506-02
DATE 10/17/2005 12/31/2005 01/14/2006 02/17/2006 01/24/2006 04/25/2006

Sample
Type

EPA
Method PQL Units

Appendix B.  2005-2006 Sampling Results for San Gabriel River Mass Emission Monitoring
Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Acenaphthylene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Anthracene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Benzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0
1,2 Benzanthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Benzo(a)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L 0 0 0 0 0 0
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L 0 0 0 0 0 0
Benzo(k)flouranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Butyl benzyl phthalate Comp EPA625 0.30 ug/L 0 0 0 0 0 0
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L 0 0 0 0 0 0
2-Chloronaphthalene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Chrysene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0
Diethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0
Dimethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0
di-n-Butyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L 0 0 0 0 0 0
di-n-Octyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Fluoranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Fluorene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Hexachlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0
Hexachlorobutadiene Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L 0 0 0 0 0 0
Hexachloroethane Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Isophorone Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Naphthalene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Nitrobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0
Phenanthrene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Pyrene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L 0 0 0 0 0 0
alpha-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
beta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
delta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L 0 0 0 0 0 0
alpha-chlordane Comp EPA625 0.05 ug/L
gamma-chlordane Comp EPA625 0.05 ug/L
Chlordane Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDD Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDE Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDT Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Dieldrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan I [alpha] Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan II [beta] Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan sulfate Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endrin aldehyde Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Heptachlor Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Heptachlor Epoxide Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Toxaphene Comp EPA625 1.00 ug/L 0 0 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1221 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1232 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1242 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1248 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1254 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1260 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
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WEATHER CONDITION
STATION NO. S14 S14 S14 S14 S14 S14
STATION NAME San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
EVENT NO. 0506-01 0506-02 0506-03 0506-03 0506-01 0506-02
DATE 10/17/2005 12/31/2005 01/14/2006 02/17/2006 01/24/2006 04/25/2006

Sample
Type

EPA
Method PQL Units

Appendix B.  2005-2006 Sampling Results for San Gabriel River Mass Emission Monitoring
Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L 0 0 0 0 0 0
Diazinon Comp EPA507 0.01 ug/L 0 0.03 0 0 0 0
Prometryn Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Atrazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Simazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Cyanazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Malathion Comp EPA507 2.00 ug/L 0 0 0 0 0 0

Herbicides
Glyphosate Comp EPA547 25.00 ug/L 0 0 0 0 0 0
2,4-D Comp EPA515.3 10.00 ug/L 0 0 0 0 0 0
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L 0 0 0 0 0 0

Note:
1) blank cell indicates sample was not analyzed
2) 0 indicates concentration below minimum detection level
3) PQL = minimum level
4) Highlighted cells show exceedances
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WEATHER CONDITION
STATION NO. S28 S28 S28 S28 S28 S28
STATION NAME Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
EVENT NO. 0506-01 0506-02 0506-03 0506-03 0506-01 0506-02
DATE 10/17/2005 12/31/2005 01/14/2006 02/27/2006 01/24/2006 04/25/2006

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 1.60 1.10 0 0 0 0
Total Phenols Grab EPA420.1 0.10 mg/L 0 0 0 0 0 0
Cyanide Grab EPA335.2 0.01 mg/L 0 0 0.01 0.005 0 0
pH Comp SM4500H B 0-14 7.82 6.99 7.83 6.82 8.00 8.1
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 8.71 9.22 8.33 9.73 11.49 13.35

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 1,600,000 1,400,000 300,000 3,000,000 160,000 900,000
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 500,000 28,000 17,000 500,000 16,000 5,000
Ratio Fecal Coliform/Total Coliform 0.31 0.02 0.06 0.17 0.10 0.10
Streptococcus Grab SM9230B 20.00 MPN/100ml 300,000 28,000 160,000 90,000 500 230
Enterococcus Grab SM9230B MPN/100ml 300,000 28,000 160,000 70,000 500 230

General
Chloride Comp EPA300.0 2.00 mg/L 87.70 10.50 51.10 4.13 167.00 164.00
Fluoride Comp EPA300.0 0.10 mg/L 0.25 0.11 0.29 0 0.34 0.22
Nitrate Comp EPA300.0 0.10 mg/L 9.69 3.05 6.7 2.28 6.16 13.9
Sulfate Comp EPA300.0 0.10 mg/L 50.80 10.90 37.70 5.71 93.10 103.00
Alkalinity Comp EPA310.1 4.00 mg/L 113.3 31.9 86.9 17.6 174.9 178
Hardness Comp EPA130.2 2.00 mg/L 160 36.7 110 28 260 270
COD Comp EPA410.4 10.00 mg/L 111 31.947 66.29 0 66.8 63.1
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 2.0 2.0 0 0 0 0
Specific Conductance Comp EPA120.1 1.00 umhos/cm 596 131.3 428 77.4 976 1140
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 408.00 76.00 252.00 44.00 598.00 702.00
Turbidity Comp EPA180.1 0.10 NTU 2.32 5.40 4.17 5.75 1.35 1.49
Total Suspended Solids Comp EPA160.2 2.00 mg/L 329 89 237 14 5 8
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 86 30 90 4 4 3
MBAS Comp EPA425.1 0.05 mg/L 0.5998 0.198 0.184 0.214 0.076 0.131
Total Organic Carbon Comp EPA415.1 1.00 mg/L 25.4 11.3 18.1 6.09 3.74 8.74
BOD Comp SM5210B 2.00 mg/L 17.8 14.3 25.9 10.5 5.34 7.77
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L 0 0 0 0 0 0

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.3113 0.186 0.149 0.153 0.062 0.216
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.3473 0.3 0.507 0.219 0.103 0.258
NH3-N Comp EPA350.3 0.10 mg/L 0.677 0.55153 0.348 0.32 0 0.24
Nitrate - N Comp SM4110B 0.50 mg/L 2.19 0.689 1.513 0.515 1.391 3.14
Nitrite - N Comp SM4110B 0.03 mg/L 0.00 0.085 0.247 0 0.00 0
Kjeidahl-N Comp EPA351.4 0.10 mg/L 5.3 1.0119 2.229 1.38 1.191 1.38

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L 0 133 0 0 0 0
Total Aluminum Comp EPA200.8 100.00 ug/L 2,270 560 217 859 0 218
Dissolved Antimony Comp EPA200.8 5.00 ug/L 3.21 1.63 2.8 1.3 0 1.17
Total Antimony Comp EPA200.8 5.00 ug/L 6.43 2.04 4.00 1.37 0.61 1.21
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 2.21 1.81 1.24 0 0 1.63
Total Arsenic Comp EPA200.8 5.00 ug/L 3.52 34.70 1.70 1.26 1.17 2.24
Dissolved Barium Comp EPA200.8 10.00 ug/L 43.60 13.80 25.90 12.50 23.9 53.70
Total Barium Comp EPA200.8 10.00 ug/L 161.00 14.20 35.30 17.80 54.8 58.40
Dissolved Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Dissolved Cadmium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Cadmium Comp EPA200.8 1.00 ug/L 1.55 0.00 0 0 0 0
Dissolved Chromium Comp EPA200.8 5.00 ug/L 1.8 1.46 3.93 1.48 1.05 6.65
Total Chromium Comp EPA200.8 5.00 ug/L 11.20 1.56 4.49 2.83 5.42 7.29
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0
Dissolved Copper Comp EPA200.8 5.00 ug/L 17.40 13.10 19.90 20 6.13 9.28
Total Copper Comp EPA200.8 5.00 ug/L 115.00 19.50 20.90 24.7 6.36 26.2
Dissolved Iron Comp EPA200.8 100.00 ug/L 136 0 0 270 0 0
Total Iron Comp EPA200.8 100.00 ug/L 3780 191 322 1096 0 398
Dissolved Lead Comp EPA200.8 5.00 ug/L 1.06 0 0 1.85 0.57 0
Total Lead Comp EPA200.8 5.00 ug/L 39.20 2.06 1.87 5.61 0.59 1.48
Dissolved Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Dissolved Nickel Comp EPA200.8 5.00 ug/L 7.94 3.05 4.49 3.44 1.11 4.57
Total Nickel Comp EPA200.8 5.00 ug/L 18.90 3.53 5.79 3.48 2.32 26
Dissolved Selenium Comp EPA200.8 5.00 ug/L 0 0 1.25 0 1.27 2.06
Total Selenium Comp EPA200.8 5.00 ug/L 0 28.10 1.31 0 2.20 3.09
Dissolved Silver Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Silver Comp EPA200.8 1.00 ug/L 0.25 0 0 0 0 0
Dissolved Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0
Total Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0
Dissolved Zinc Comp EPA200.8 50.00 ug/L 96.00 65.00 92.00 77.6 12.30 22.9
Total Zinc Comp EPA200.8 50.00 ug/L 667.00 97.00 114.00 78.5 27.70 35.1

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0
2,4-dichlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0
2,4-dimethylphenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
2,4-dinitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
2-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0
4-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0
Pentachlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0
Phenol Comp EPA625 1.00 ug/L 0 0 0 0 0
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L 0 0 0 0 0

Appendix B.  2005-2006 Sampling Results for Dominguez Channel Mass Emission Monitoring
Wet Dry
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WEATHER CONDITION
STATION NO. S28 S28 S28 S28 S28 S28
STATION NAME Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
EVENT NO. 0506-01 0506-02 0506-03 0506-03 0506-01 0506-02
DATE 10/17/2005 12/31/2005 01/14/2006 02/27/2006 01/24/2006 04/25/2006

Sample
Type

EPA
Method PQL Units

Appendix B.  2005-2006 Sampling Results for Dominguez Channel Mass Emission Monitoring
Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L 0 0 0 0 0
Acenaphthylene Comp EPA625 0.05 ug/L 0 0 0 0 0
Anthracene Comp EPA625 0.05 ug/L 0 0 0 0 0
Benzidine Comp EPA625 3.00 ug/L 0 0 0 0 0
1,2 Benzanthracene Comp EPA625 0.10 ug/L 0 0 0 0 0
Benzo(a)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L 0 0 0 0 0
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L 0 0 0 0 0
Benzo(k)flouranthene Comp EPA625 0.10 ug/L 0 0 0 0 0
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L 0 0 0 0 0
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L 0 0 0 0 0
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L 0 0 0 0 0
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L 0 0 0 0 0
Butyl benzyl phthalate Comp EPA625 0.30 ug/L 0 0 0 0 0
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L 0 0 0 0 0 0
2-Chloronaphthalene Comp EPA625 0.10 ug/L 0 0 0 0 0
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L 0 0 0 0 0
Chrysene Comp EPA625 0.10 ug/L 0 0 0 0 0
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L 0 0 0 0 0
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L 0 0 0 0 0
Diethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0
Dimethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0
di-n-Butyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L 0 0 0 0 0
di-n-Octyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0
Fluoranthene Comp EPA625 0.10 ug/L 0 0 0 0 0
Fluorene Comp EPA625 0.10 ug/L 0 0 0 0 0
Hexachlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0
Hexachlorobutadiene Comp EPA625 1.00 ug/L 0 0 0 0 0
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L 0 0 0 0 0
Hexachloroethane Comp EPA625 1.00 ug/L 0 0 0 0 0
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0
Isophorone Comp EPA625 0.05 ug/L 0 0 0 0 0.24
Naphthalene Comp EPA625 0.05 ug/L 0 0 0 0 0
Nitrobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0
Phenanthrene Comp EPA625 0.05 ug/L 0 0 0 0 0
Pyrene Comp EPA625 0.05 ug/L 0 0 0 0 0
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L 0 0 0 0 0 0
alpha-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
beta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
delta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L 0 0 0 0 0 0
alpha-chlordane Comp EPA625 0.05 ug/L
gamma-chlordane Comp EPA625 0.05 ug/L
Chlordane Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDD Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDE Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDT Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Dieldrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan I [alpha] Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan II [beta] Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan sulfate Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endrin aldehyde Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Heptachlor Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Heptachlor Epoxide Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Toxaphene Comp EPA625 1.00 ug/L 0 0 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1221 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1232 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1242 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1248 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1254 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1260 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
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WEATHER CONDITION
STATION NO. S28 S28 S28 S28 S28 S28
STATION NAME Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
EVENT NO. 0506-01 0506-02 0506-03 0506-03 0506-01 0506-02
DATE 10/17/2005 12/31/2005 01/14/2006 02/27/2006 01/24/2006 04/25/2006

Sample
Type

EPA
Method PQL Units

Appendix B.  2005-2006 Sampling Results for Dominguez Channel Mass Emission Monitoring
Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L 0.91 0 0 0 0 0
Diazinon Comp EPA507 0.01 ug/L 0.96 0 0 0 0 0
Prometryn Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Atrazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Simazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Cyanazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Malathion Comp EPA507 2.00 ug/L 0 0 0 0 0 0

Herbicides
Glyphosate Comp EPA547 25.00 ug/L 0 0 0 0 0 0
2,4-D Comp EPA515.3 10.00 ug/L 0 0 0 0 0 0
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L 0 0 0 0 0 0

Note:
1) blank cell indicates sample was not analyzed
2) 0 indicates concentration below minimum detection level

4) Highlighted cells show exceedances
3) PQL = minimum level
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WEATHER CONDITION
STATION NO. S29 S29 S29 S29 S29 S29
STATION NAME Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
EVENT NO. 0506-01 0506-02 0506-03 0506-03 0506-01 0506-02
DATE 10/17/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 2.80 0 0 0 0 0
Total Phenols Grab EPA420.1 0.10 mg/L 0 0 0 0 0 0
Cyanide Grab EPA335.2 0.01 mg/L 0.594 0 0.005 0 0 0
pH Comp SM4500H B 0-14 7.60 7.13 7.95 8 7.70 7.83
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 6.30 7.80 9.62 9.29 9.84 8.62

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 500,000 1,600,000 160,000 22,000 50,000 2,200
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 300,000 90,000 3,000 1,300 210 80
Ratio Fecal Coliform/Total Coliform 0.60 0.06 0.02 0.06 0.004 0.036
Streptococcus Grab SM9230B 20.00 MPN/100ml 900,000 220,000 2,400 16,000 1,300 170
Enterococcus Grab SM9230B MPN/100ml 500,000 220,000 2,400 16,000 1,300 170

General
Chloride Comp EPA300.0 2.00 mg/L 26.40 16.60 76.90 88.30 119.00 106.00
Fluoride Comp EPA300.0 0.10 mg/L 0.18 0.15 0.23 0.34 0.38 0.32
Nitrate Comp EPA300.0 0.10 mg/L 0.13 3.25 5.62 6.64 5.3 7.53
Sulfate Comp EPA300.0 0.10 mg/L 73.00 42.60 144.00 138.00 167.00 152.00
Alkalinity Comp EPA310.1 4.00 mg/L 77 61.6 173.8 221 275 255.2
Hardness Comp EPA130.2 2.00 mg/L 128 90 245 340 408 360
COD Comp EPA410.4 10.00 mg/L 76.3 26.827 30.571 41.3 67.9 28.6
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 2.3 0 0 0 0 0
Specific Conductance Comp EPA120.1 1.00 umhos/cm 378 280 796 1203 1217 1311
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 232.00 174.00 478.00 636.00 792.00 696.00
Turbidity Comp EPA180.1 0.10 NTU 42.00 49.00 8.18 5.02 0.61 0.9
Total Suspended Solids Comp EPA160.2 2.00 mg/L 800 1597 752 162 13 18
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 114 124 79 12 1 1
MBAS Comp EPA425.1 0.05 mg/L 0.429 0.06 0.094 0 0 0
Total Organic Carbon Comp EPA415.1 1.00 mg/L 15.7 9.96 6.17 3.99 2.59 2.72
BOD Comp SM5210B 2.00 mg/L 18.1 15.6 11.3 4.84 2.82 2.23
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L 0 0 0 0 0 0

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.1975 0.172 0.215 0.214 0.194 0.214
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.5208 1.17 0.589 0.378 0.223 0.255
NH3-N Comp EPA350.3 0.10 mg/L 0.127 0 0.203 0.17 0 0.14
Nitrate - N Comp SM4110B 0.50 mg/L 0.00 0.73387 1.269 1.499 1.197 1.7
Nitrite - N Comp SM4110B 0.03 mg/L 0.00 0.07 0.00 0 0.00 0
Kjeidahl-N Comp EPA351.4 0.10 mg/L 31.7 0.799 1.035 0.82 0.338 0.5

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L 404 1190 0 0 0 0
Total Aluminum Comp EPA200.8 100.00 ug/L 3,410 1,530 1,845 3,340 0 374
Dissolved Antimony Comp EPA200.8 5.00 ug/L 1.36 0.54 0.59 0 0 0
Total Antimony Comp EPA200.8 5.00 ug/L 1363.00 0.73 0.81 0 0 0
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.69 1.25 2.07 1 1.23 1.55
Total Arsenic Comp EPA200.8 5.00 ug/L 3.04 1.34 2.10 1.46 1.95 2.05
Dissolved Barium Comp EPA200.8 10.00 ug/L 43.10 23.30 53.90 39.70 62.1 72.10
Total Barium Comp EPA200.8 10.00 ug/L 129.00 26.50 63.90 68.90 68.9 82.50
Dissolved Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Dissolved Cadmium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Cadmium Comp EPA200.8 1.00 ug/L 0.48 0 0 0 0 0
Dissolved Chromium Comp EPA200.8 5.00 ug/L 0 1.64 2.93 0.91 0 2.03
Total Chromium Comp EPA200.8 5.00 ug/L 6.96 1.83 4.89 1.86 0.59 12.6
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0
Dissolved Copper Comp EPA200.8 5.00 ug/L 8.17 4.59 6.07 3.32 2.36 2.52
Total Copper Comp EPA200.8 5.00 ug/L 37.30 10.80 10.00 7.33 7.40 33.5
Dissolved Iron Comp EPA200.8 100.00 ug/L 600 817 0 231 0 0
Total Iron Comp EPA200.8 100.00 ug/L 5,350 1,720 4,500 5,140 0 697
Dissolved Lead Comp EPA200.8 5.00 ug/L 3.66 0 0 0 0 0
Total Lead Comp EPA200.8 5.00 ug/L 24.90 2.44 2.33 1.41 1.17 0.93
Dissolved Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Dissolved Nickel Comp EPA200.8 5.00 ug/L 5.22 3.10 7.95 5.34 13.40 11.4
Total Nickel Comp EPA200.8 5.00 ug/L 12.70 3.19 9.59 11.8 15.70 29.5
Dissolved Selenium Comp EPA200.8 5.00 ug/L 0 0 1.4 0 1.91 1.77
Total Selenium Comp EPA200.8 5.00 ug/L 0 0 1.62 1.73 3.11 2.51
Dissolved Silver Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Total Silver Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0
Dissolved Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0
Total Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0
Dissolved Zinc Comp EPA200.8 50.00 ug/L 24.00 3.41 9.00 7.96 9.30 4.55
Total Zinc Comp EPA200.8 50.00 ug/L 149.00 10.90 45.00 16.1 21.50 20.7

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
2,4-dichlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
2,4-dimethylphenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
2,4-dinitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
2-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
4-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
Pentachlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0
Phenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0

Appendix B.  2005-2006 Sampling Results for Santa Clara River Mass Emission Monitoring
Wet Dry

19 of 39

RB-AR45673



WEATHER CONDITION
STATION NO. S29 S29 S29 S29 S29 S29
STATION NAME Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
EVENT NO. 0506-01 0506-02 0506-03 0506-03 0506-01 0506-02
DATE 10/17/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Appendix B.  2005-2006 Sampling Results for Santa Clara River Mass Emission Monitoring
Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Acenaphthylene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Anthracene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Benzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0
1,2 Benzanthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Benzo(a)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L 0 0 0 0 0 0
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L 0 0 0 0 0 0
Benzo(k)flouranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Butyl benzyl phthalate Comp EPA625 0.30 ug/L 0 0 0 0 0 0
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L 0 0 0 0 0 0
2-Chloronaphthalene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Chrysene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0
Diethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0
Dimethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0
di-n-Butyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L 0 0 0 0 0 0
di-n-Octyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Fluoranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Fluorene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Hexachlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0
Hexachlorobutadiene Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L 0 0 0 0 0 0
Hexachloroethane Comp EPA625 1.00 ug/L 0 0 0 0 0 0
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Isophorone Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Naphthalene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Nitrobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0
Phenanthrene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Pyrene Comp EPA625 0.05 ug/L 0 0 0 0 0 0
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L 0 0 0 0 0 0
alpha-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
beta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
delta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L 0 0 0 0 0 0
alpha-chlordane Comp EPA625 0.05 ug/L
gamma-chlordane Comp EPA625 0.05 ug/L
Chlordane Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDD Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDE Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDT Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Dieldrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan I [alpha] Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan II [beta] Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan sulfate Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endrin aldehyde Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Heptachlor Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Heptachlor Epoxide Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Toxaphene Comp EPA625 1.00 ug/L 0 0 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1221 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1232 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1242 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1248 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1254 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1260 Comp EPA608 0.50 ug/L 0 0 0 0 0 0

20 of 39

RB-AR45674



WEATHER CONDITION
STATION NO. S29 S29 S29 S29 S29 S29
STATION NAME Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
EVENT NO. 0506-01 0506-02 0506-03 0506-03 0506-01 0506-02
DATE 10/17/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Appendix B.  2005-2006 Sampling Results for Santa Clara River Mass Emission Monitoring
Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L 0 0 0 0 0 0
Diazinon Comp EPA507 0.01 ug/L 0 0.01 0.11 0 0 0
Prometryn Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Atrazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Simazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Cyanazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0
Malathion Comp EPA507 2.00 ug/L 0 0 0 0 0 0

Herbicides
Glyphosate Comp EPA547 25.00 ug/L 0 0 0 0 0 0
2,4-D Comp EPA515.3 10.00 ug/L 0 0 0 0 0 0
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L 0 0 0 0 0 0

Note:
1) blank cell indicates sample was not analyzed
2) 0 indicates concentration below minimum detection level
3) PQL = minimum level
4) Highlighted cells show exceedances
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WEATHER CONDITION
STATION NO. TS07 TS07 TS07 TS07 TS07 TS07 TS07
STATION NAME Centinela 

Creek
Centinela 

Creek
Centinela 

Creek
Centinela 

Creek
Centinela 

Creek
Centinela 

Creek Centinela Creek

EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 2.40 0 0 0 0 0 0
Total Phenols Grab EPA420.1 0.10 mg/L 0 0 0 0 0 0 0
Cyanide Grab EPA335.2 0.01 mg/L 0 0.000 0 0.01 0 0.000 0
pH Comp SM4500H B 0-14 7.83 7.14 6.91 8.07 7.69 8.28 7.85
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 8.95 9.48 9.08 8.12 8.24 12.24 16.26

Indicator Bacteria
Total Coliform Grab SM9230B 20.00 MPN/100ml 240,000 500,000 500,000 1,700,000 300,000 240,000 17,000
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 240,000 500,000 28,000 90,000 90,000 900 2,800
Ratio Fecal Coliform/Total Coliform 1.00 1.00 0.06 0.05 0.30 0.004 0.165
Streptococcus Grab SM9230B 20.00 MPN/100ml 500,000 500,000 90,000 90,000 160,000 1,300 230
Enterococcus Grab SM9230B MPN/100ml 500,000 170,000 90,000 90,000 160,000 1,300 230

General
Chloride Comp EPA300.0 2.00 mg/L 15.80 4.97 8.09 50.30 13.60 75.50 119.00
Fluoride Comp EPA300.0 0.10 mg/L 0.22 0.13 0.16 0.34 0.1 0.48 0.28
Nitrate Comp EPA300.0 0.10 mg/L 7.29 3.75 3.03 4.69 4.1 1.19 0.81
Sulfate Comp EPA300.0 0.10 mg/L 17.60 7.34 9.26 56.40 13.00 98.90 140.00
Alkalinity Comp EPA310.1 4.00 mg/L 68.2 28.6 35.2 108.9 80.3 114.4 147.4
Hardness Comp EPA130.2 2.00 mg/L 92 40 52.5 150 70 230 260
COD Comp EPA410.4 10.00 mg/L 504 50.1 30.363 58.341 72.2 125 35.4
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 3.0 0 1.0 1.0 1.2 0 0
Specific Conductance Comp EPA120.1 1.00 umhos/cm 211 106.7 121.2 486 188 879 1127
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 148.00 70.00 80.00 296.00 108.00 474.00 606.00
Turbidity Comp EPA180.1 0.10 NTU 2.78 9.19 5.99 1.81 3.68 2.24 2.39
Total Suspended Solids Comp EPA160.2 2.00 mg/L 895 447 534 659 900 29 276
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 176 67 94 165 221 8 75
MBAS Comp EPA425.1 0.05 mg/L 0.1225 0.131 0.156 0.145 0.18 0.055 0.098
Total Organic Carbon Comp EPA415.1 1.00 mg/L 24.5 12.08 10.9 17.7 18.9 8.06 9.62
BOD Comp SM5210B 2.00 mg/L 14.1 11.1 28.8 19.9 49.4 5.28 15.5
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L 0 0 0 0 0 0 0

Nutrients
Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.2702 0.203 0.167 0.254 0.305 0.236 0.188
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.2793 0.221 0.446 0.502 0.838 0.313 0.301
NH3-N Comp EPA350.3 0.10 mg/L 0.91 0.819 0.4735 0.41 1.73 0.142 0.75
Nitrate - N Comp SM4110B 0.50 mg/L 1.65 0.85 0.68419 1.059 0.926 0.2687 0.183
Nitrite - N Comp SM4110B 0.03 mg/L 0.271 0.146 0.06695 0.158 0 0 0
Kjeidahl-N Comp EPA351.4 0.10 mg/L 10.5 3 1.777 1.39 14.5 2.902 2.46

Metals
Dissolved Aluminum Comp EPA200.8 100.00 ug/L 172 107 156 0 0 0 0
Total Aluminum Comp EPA200.8 100.00 ug/L 10,000 4,210 760 253 21,700 0 2,910
Dissolved Antimony Comp EPA200.8 5.00 ug/L 2.58 2.13 1.64 2.15 2.29 0.95 1.14
Total Antimony Comp EPA200.8 5.00 ug/L 7.85 3.66 2.07 2.67 10.4 1.02 2.03
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.93 1.36 0 2.07 1.16 2.31 3.3
Total Arsenic Comp EPA200.8 5.00 ug/L 5.17 2.30 1.17 3.02 6.25 3.28 3.93
Dissolved Barium Comp EPA200.8 10.00 ug/L 34.90 21.70 21.80 40.20 57.9 57.30 61.90
Total Barium Comp EPA200.8 10.00 ug/L 320.00 33.60 22.80 50.70 363.0 58.60 141.00
Dissolved Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0.54 0 0
Dissolved Cadmium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Cadmium Comp EPA200.8 1.00 ug/L 3.26 1.74 0 0 3.53 0 0.56
Dissolved Chromium Comp EPA200.8 5.00 ug/L 0.00 2.22 1.06 3.33 0.91 0.88 5.14
Total Chromium Comp EPA200.8 5.00 ug/L 33.30 14.80 1.13 3.95 44.5 1.26 12.5
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0 0
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0 0
Dissolved Copper Comp EPA200.8 5.00 ug/L 8.04 8.88 8.70 15.10 5.06 7.04 7.29
Total Copper Comp EPA200.8 5.00 ug/L 296.00 152.00 16.90 17.9 379 15.10 57
Dissolved Iron Comp EPA200.8 100.00 ug/L 367 108 131 0 777 0 0
Total Iron Comp EPA200.8 100.00 ug/L 14,500 7,010 236 207 24,200 103 4,710
Dissolved Lead Comp EPA200.8 5.00 ug/L 1.69 0 0.00 0.00 1.64 0.00 0.00
Total Lead Comp EPA200.8 5.00 ug/L 122.00 37.20 1.91 1.3 198 1.73 20.7
Dissolved Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Dissolved Nickel Comp EPA200.8 5.00 ug/L 5.65 3.47 2.90 3.83 4.84 2.68 4.12
Total Nickel Comp EPA200.8 5.00 ug/L 31.90 14.60 3.36 4.8 30.9 3.27 20.8
Dissolved Selenium Comp EPA200.8 5.00 ug/L 0 0 0 1.17 0 1.69 2.5
Total Selenium Comp EPA200.8 5.00 ug/L 0 0 0 1.4 1.29 2.13 2.83
Dissolved Silver Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Silver Comp EPA200.8 1.00 ug/L 0.83 0 0 0 1.1 0 0
Dissolved Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0 0
Total Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0 0
Dissolved Zinc Comp EPA200.8 50.00 ug/L 23.00 151.00 16.80 38.00 27.00 9.92 25.80
Total Zinc Comp EPA200.8 50.00 ug/L 1050.00 544.00 20.50 60 1,890 28.00 201

Semi-Volatiles Organics (EPA 625)
2-Chlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dichlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dimethylphenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dinitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
2-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
4-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Pentachlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
Phenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0

Appendix B.  2005-2006 Sampling Results for Centinela Creek Tributary Monitoring

Wet Dry
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WEATHER CONDITION
STATION NO. TS07 TS07 TS07 TS07 TS07 TS07 TS07
STATION NAME Centinela 

Creek
Centinela 

Creek
Centinela 

Creek
Centinela 

Creek
Centinela 

Creek
Centinela 

Creek Centinela Creek

EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Appendix B.  2005-2006 Sampling Results for Centinela Creek Tributary Monitoring

Wet Dry

Base/Neutral
Acenaphthene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Acenaphthylene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Anthracene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Benzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
1,2 Benzanthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Benzo(a)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
Benzo(k)flouranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Butyl benzyl phthalate Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L 0 0 0 0 0 0 0
2-Chloronaphthalene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Chrysene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Diethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
Dimethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
di-n-Butyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
di-n-Octyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Fluoranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Fluorene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Hexachlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
Hexachlorobutadiene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Hexachloroethane Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Isophorone Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0.44
Naphthalene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Nitrobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
Phenanthrene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Pyrene Comp EPA625 0.05 ug/L 0 2.2 0 0 0 0 0
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0

Chlorinated Pesticides
Aldrin Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
alpha-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
beta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
delta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
alpha-chlordane Comp EPA625 0.05 ug/L
gamma-chlordane Comp EPA625 0.05 ug/L
Chlordane Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4,4'-DDD Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4,4'-DDE Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4,4'-DDT Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Dieldrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endosulfan I [alpha] Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endosulfan II [beta] Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endosulfan sulfate Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endrin aldehyde Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Heptachlor Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Heptachlor Epoxide Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Toxaphene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0

Polychlorinated Biphenyls 
Aroclor-1016 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1221 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1232 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1242 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1248 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1254 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1260 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
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WEATHER CONDITION
STATION NO. TS07 TS07 TS07 TS07 TS07 TS07 TS07
STATION NAME Centinela 

Creek
Centinela 

Creek
Centinela 

Creek
Centinela 

Creek
Centinela 

Creek
Centinela 

Creek Centinela Creek

EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Appendix B.  2005-2006 Sampling Results for Centinela Creek Tributary Monitoring

Wet Dry

Organohosphate Pesticides
Chlorpyrifos Comp EPA507 0.05 ug/L 0 0 0 0 0 0 0
Diazinon Comp EPA507 0.01 ug/L 0 0 0.12 0 0 0.3 0
Prometryn Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Atrazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Simazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Cyanazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Malathion Comp EPA507 2.00 ug/L 0 0 1.43 0 0 0 0

Herbicides
Glyphosate Comp EPA547 25.00 ug/L 0 0 0 0 0 0 0
2,4-D Comp EPA515.3 10.00 ug/L 0 0 0 0 0 0 0
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L 0 0 0 0 0 0 0

Note:
1) blank cell indicates sample was not analyzed
2) 0 indicates concentration below minimum detection level
3) PQL = minimum level
4) Highlighted cells show exceedances
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WEATHER CONDITION
STATION NO. TS08 TS08 TS08 TS08 TS08 TS08 TS08
STATION NAME Sepulveda 

Channel
Sepulveda 
Channel

Sepulveda 
Channel

Sepulveda 
Channel

Sepulveda 
Channel

Sepulveda 
Channel

Sepulveda 
Channel

EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 0 0 0 0 0 0 2.5
Total Phenols Grab EPA420.1 0.10 mg/L 0 0 0 0 0 0 0
Cyanide Grab EPA335.2 0.01 mg/L 0 0.005 0 0.006 0.01 0 0
pH Comp SM4500H B 0-14 7.77 7.66 6.86 8.14 7.89 8.27 8.03
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 8.20 9.52 9.18 8.46 8.44 11.66 9.65

Indicator Bacteria
Total Coliform Grab SM9230B 20.00 MPN/100ml 500,000 240,000 160,000 300,000 300,000 240,000 160,000
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 500,000 240,000 16,000 17,000 170,000 90,000 9,000
Ratio Fecal Coliform/Total Coliform 1.00 1.00 0.10 0.06 0.57 0.38 0.06
Streptococcus Grab SM9230B 20.00 MPN/100ml 300,000 170,000 22,000 28,000 160,000 9,000 2,400
Enterococcus Grab SM9230B MPN/100ml 300,000 170,000 22,000 28,000 160,000 9,000 2,400

General
Chloride Comp EPA300.0 2.00 mg/L 20.70 30.60 39.50 77.20 60.60 142.00 123.00
Fluoride Comp EPA300.0 0.10 mg/L 0 0.29 0.24 0.39 0.37 0.49 0.39
Nitrate Comp EPA300.0 0.10 mg/L 4.52 8.82 6.47 10.1 12.5 16 19.1
Sulfate Comp EPA300.0 0.10 mg/L 27.90 59.40 12.30 164.00 103.00 262.00 250.00
Alkalinity Comp EPA310.1 4.00 mg/L 88 88 36.3 101.4 141 255.2 260
Hardness Comp EPA130.2 2.00 mg/L 117 160 60 320 270 486 560
COD Comp EPA410.4 10.00 mg/L 100 65.6 20.24 47.56 69.8 124 21.4
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 1.0 0 0 1.0 0 0 1.5
Specific Conductance Comp EPA120.1 1.00 umhos/cm 274 423.9 125 826 800 1541 1669
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 192.00 246.00 74.00 512.00 464.00 832.00 980.00
Turbidity Comp EPA180.1 0.10 NTU 3.25 8.23 4.63 2.09 6.65 1.24 0.64
Total Suspended Solids Comp EPA160.2 2.00 mg/L 1243 246 688 486 38 9 201
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 256 59 154 24 17 2 34
MBAS Comp EPA425.1 0.05 mg/L 0.584 0.118 0.104 0.117 0.129 0 0
Total Organic Carbon Comp EPA415.1 1.00 mg/L 29.5 12.4 9.34 15.3 13.6 7.37 6.85
BOD Comp SM5210B 2.00 mg/L 32.1 32.9 30.5 69.6 14.1 3.91 11.7
Methyl Tertiary Butyl Ether (MTBE Grab EPA624 1.00 ug/L 0 0 0 0 0 0 0

Nutrients
Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.0584 0.246 0.153 0.113 0.179 0.163 0.14
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.1926 0.647 0.526 0.366 0.314 0.201 0.482
NH3-N Comp EPA350.3 0.10 mg/L 0.88 0.681 0.29825 0.23 0 0.19
Nitrate - N Comp SM4110B 0.50 mg/L 1.02 1.9916 1.461 2.281 2.823 3.613 4.31
Nitrite - N Comp SM4110B 0.03 mg/L 0.606 0.32565 0.00 0 0 0 0
Kjeidahl-N Comp EPA351.4 0.10 mg/L 11.2 3.4 0.875 1.652 1.8 1.5147 1.3

Metals
Dissolved Aluminum Comp EPA200.8 100.00 ug/L 166 107 0 0 0 0 0
Total Aluminum Comp EPA200.8 100.00 ug/L 4,240 4,210 447 156 1,060 0 1,280
Dissolved Antimony Comp EPA200.8 5.00 ug/L 3.01 2.13 1.53 1.05 2.1 0.54 0.54
Total Antimony Comp EPA200.8 5.00 ug/L 7.29 3.66 1.76 1.42 2.32 0.66 1.31
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 6.51 1.36 2.35 2.98 3.68 3.52 6.54
Total Arsenic Comp EPA200.8 5.00 ug/L 13.40 2.30 2.51 3.4 5.11 5.86 6.71
Dissolved Barium Comp EPA200.8 10.00 ug/L 36.60 33.60 17.50 31.50 42.0 45.30 50.10
Total Barium Comp EPA200.8 10.00 ug/L 205.00 109.00 18.90 42.90 52.3 53.10 83.60
Dissolved Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Dissolved Cadmium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Cadmium Comp EPA200.8 1.00 ug/L 1.88 1.74 0 0 0 0 0
Dissolved Chromium Comp EPA200.8 5.00 ug/L 0 2.22 1.19 2.82 2.30 0.91 6.26
Total Chromium Comp EPA200.8 5.00 ug/L 20.10 14.80 1.66 4.06 2.57 1.30 9.63
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0 0
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0 0
Dissolved Copper Comp EPA200.8 5.00 ug/L 13.00 8.88 7.55 5.03 20.40 5.28 5.87
Total Copper Comp EPA200.8 5.00 ug/L 130.00 152.00 18.80 21.1 36.8 9.31 40.6
Dissolved Iron Comp EPA200.8 100.00 ug/L 823 108 0 0 143 0 0
Total Iron Comp EPA200.8 100.00 ug/L 9,280 7,010 212 371 1,240 123 2,675
Dissolved Lead Comp EPA200.8 5.00 ug/L 2.69 0 0 0 0.53 0 0
Total Lead Comp EPA200.8 5.00 ug/L 62.50 37.20 2.09 2.15 6.03 1.27 8.86
Dissolved Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Dissolved Nicke Comp EPA200.8 5.00 ug/L 8.65 3.47 3.31 6.52 6.77 7.03 10.80
Total Nickel Comp EPA200.8 5.00 ug/L 26.90 14.60 3.62 6.98 6.82 8.17 27.4
Dissolved Selenium Comp EPA200.8 5.00 ug/L 0 0 0 2.3 1.68 2.92 4.66
Total Selenium Comp EPA200.8 5.00 ug/L 0 0 0 2.48 2.4 4.60 5.81
Dissolved Silver Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Silver Comp EPA200.8 1.00 ug/L 0.59 0 0 0 0 0 0
Dissolved Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0 0
Total Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0 0
Dissolved Zinc Comp EPA200.8 50.00 ug/L 43.00 151.00 28.50 7.00 55.60 9.04 9.92
Total Zinc Comp EPA200.8 50.00 ug/L 725.00 544.00 30.80 98 91.3 23.20 87.7

Semi-Volatiles Organics (EPA 625)
2-Chloropheno Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dichloropheno Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dimethylpheno Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dinitropheno Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
2-nitropheno Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
4-nitropheno Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
4-chloro-3-methylpheno Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Pentachloropheno Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
Phenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
2,4,6-trichloropheno Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0

Appendix B.  2005-2006 Sampling Results for Sepulveda Channel Tributary Monitoring

Wet Dry
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WEATHER CONDITION
STATION NO. TS08 TS08 TS08 TS08 TS08 TS08 TS08
STATION NAME Sepulveda 

Channel
Sepulveda 
Channel

Sepulveda 
Channel

Sepulveda 
Channel

Sepulveda 
Channel

Sepulveda 
Channel

Sepulveda 
Channel

EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Appendix B.  2005-2006 Sampling Results for Sepulveda Channel Tributary Monitoring

Wet Dry

Base/Neutral
Acenaphthene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Acenaphthylene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Anthracene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Benzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
1,2 Benzanthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Benzo(a)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
Benzo(k)flouranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroisopropyl)ethe Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroethyl)ethe Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
4-Bromophenyl phenyl ethe Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Butyl benzyl phthalate Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
2-Chloroethyl vinyl ethe Grab EPA624 2.50 ug/L 0 0 0 0 0 0 0
2-Chloronaphthalene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4-Chlorophenyl phenyl ethe Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Chrysene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Diethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
Dimethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
di-n-Butyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
4,6 Dinitro-2-methylpheno Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
di-n-Octyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Fluoranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Fluorene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Hexachlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
Hexachlorobutadiene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Hexachloroethane Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Isophorone Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Naphthalene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Nitrobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
Phenanthrene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Pyrene Comp EPA625 0.05 ug/L 0 2.2 0 0 0 0 0
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0

Chlorinated Pesticides
Aldrin Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
alpha-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
beta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
delta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
alpha-chlordane Comp EPA625 0.05 ug/L
gamma-chlordane Comp EPA625 0.05 ug/L
Chlordane Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4,4'-DDD Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4,4'-DDE Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4,4'-DDT Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Dieldrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endosulfan I [alpha] Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endosulfan II [beta] Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endosulfan sulfate Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endrin aldehyde Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Heptachlor Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Heptachlor Epoxide Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Toxaphene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0

Polychlorinated Biphenyls 
Aroclor-1016 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1221 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1232 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1242 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1248 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1254 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1260 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
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WEATHER CONDITION
STATION NO. TS08 TS08 TS08 TS08 TS08 TS08 TS08
STATION NAME Sepulveda 

Channel
Sepulveda 
Channel

Sepulveda 
Channel

Sepulveda 
Channel

Sepulveda 
Channel

Sepulveda 
Channel

Sepulveda 
Channel

EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Appendix B.  2005-2006 Sampling Results for Sepulveda Channel Tributary Monitoring

Wet Dry

Organohosphate Pesticides
Chlorpyrifos Comp EPA507 0.05 ug/L 0 0 0 0 0 0 0
Diazinon Comp EPA507 0.01 ug/L 0 0 0.03 0 0 0 0
Prometryn Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Atrazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Simazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Cyanazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Malathion Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0

Herbicides
Glyphosate Comp EPA547 25.00 ug/L 0 0 0 0 0 0 0
2,4-D Comp EPA515.3 10.00 ug/L 0 0 0 0 0 0 0
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L 0 0 0 0 0 0 0

Note:
1) blank cell indicates sample was not analyzed
2) 0 indicates concentration below minimum detection leve
3) PQL = minimum level
4) Highlighted cells show exceedances
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WEATHER CONDITION
STATION NO. TS09 TS09 TS09 TS09 TS09 TS09 TS09 TS09
STATION NAME Benedict Canyon Benedict 

Canyon
Benedict Canyon Benedict Canyon Benedict Canyon Benedict Canyon Benedict Canyon Benedict Canyon

EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-06 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 02/27/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method

PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 2.00 0 0 0 0 1.7 0 0
Total Phenols Grab EPA420.1 0.10 mg/L 0 0 0 0 0 0 0 0
Cyanide Grab EPA335.2 0.01 mg/L 0 0 0 0.013 0.007 0.008 0 0

pH Comp SM4500H B 0-14 8.01 7.30 8.25 7.93 7.54 8.11 8

Dissolved Oxygen Grab SM4500O G 1.00 mg/L 7.53 10.11 8.24 9.26 9.32 10.48 9.38 9.98

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 900,000 300,000 300,000 160,000 240,000 3,000,000 160,000 50,000
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 500,000 240,000 17,000 16,000 24,000 30,000 9,000 2,200
Ratio Fecal Coliform/Total Coliform 0.56 0.80 0.06 0.10 0.10 0.01 0.06 0.04
Streptococcus Grab SM9230B 20.00 MPN/100ml 1,600,000 160,000 170,000 9,000 160,000 50,000 9,000 1,700
Enterococcus Grab SM9230B MPN/100ml 1,600,000 35,000 170,000 9,000 160,000 22,000 9,000 1,100

General
Chloride Comp EPA300.0 2.00 mg/L 42.40 39.50 86.50 51.50 24.10 126.00 125.00
Fluoride Comp EPA300.0 0.10 mg/L 0.27 0.24 0.36 0.34 0.16 0.42 0.4
Nitrate Comp EPA300.0 0.10 mg/L 9.97 6.47 8.48 7.81 3.13 8.65 8.6
Sulfate Comp EPA300.0 0.10 mg/L 105.00 85.50 189.00 103.00 55.80 286.00 264.00
Alkalinity Comp EPA310.1 4.00 mg/L 154 110 225.5 175 89.01 321.2 305
Hardness Comp EPA130.2 2.00 mg/L 260 200 420 310 145 569 610
COD Comp EPA410.4 10.00 mg/L 56.3 37.21 41.2 71.7 17.2 86 7.48
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 2.6 0 0 0 0 1.7 0 0
Specific Conductance Comp EPA120.1 1.00 umhos/cm 700 486 963 858 410 1616 1733
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 410.00 294.00 622.00 478.00 222.00 914.00 1034.00
Turbidity Comp EPA180.1 0.10 NTU 3.43 3.34 1.52 2.78 4.54 2.48 0.52
Total Suspended Solids Comp EPA160.2 2.00 mg/L 100 180 469 319 408 25 25
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 21 43 128 89 81 3 5
MBAS Comp EPA425.1 0.05 mg/L 0 0.065 0.08 0.147 0.175 0 0
Total Organic Carbon Comp EPA415.1 1.00 mg/L 12.9 9.59 8.24 14.5 7.73 2.83 2.62
BOD Comp SM5210B 2.00 mg/L 16.4 13.3 12.7 25.7 19.5 3.3 2.51
Methyl Tertiary Butyl Ether (MTBE Grab EPA624 1.00 ug/L 0 0 0 0 0 0 0 0

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.271 0.214 0.134 0.195 0.158 0.075 0.062
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.426 0.429 0.318 0.477 0.261 0.093 0.111
NH3-N Comp EPA350.3 0.10 mg/L 0.412 0.1809 0.507 0.6 0.51 0 0.11
Nitrate - N Comp SM4110B 0.50 mg/L 2.25129 1.4609 1.915 1.764 0.707 1.953 1.94
Nitrite - N Comp SM4110B 0.03 mg/L 0.551 0.10347 0 0 0 0.00 0
Kjeidahl-N Comp EPA351.4 0.10 mg/L 2.2 10.96 0.963 6.96 12.7 0.758 0.58

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L 0 0 0 0 0 0 0
Total Aluminum Comp EPA200.8 100.00 ug/L 2,590 494 130 4,430 3,200 106 654
Dissolved Antimony Comp EPA200.8 5.00 ug/L 2.62 0.94 1.46 2.72 1.8 0 0
Total Antimony Comp EPA200.8 5.00 ug/L 5.00 1.39 1.52 5.76 4.14 0.00 0
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 3.41 1.43 2.24 2.54 1.68 1.91 2.43
Total Arsenic Comp EPA200.8 5.00 ug/L 8.55 2.19 2.78 4.65 3.01 3.01 3.48
Dissolved Barium Comp EPA200.8 10.00 ug/L 37.00 23.30 49.20 49.9 28.10 58.10 57.3
Total Barium Comp EPA200.8 10.00 ug/L 74.90 29.80 54.80 142.0 87.00 60.50 61.7
Dissolved Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Dissolved Cadmium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Cadmium Comp EPA200.8 1.00 ug/L 1.22 0.00 0 1.58 1.01 0 0
Dissolved Chromium Comp EPA200.8 5.00 ug/L 3.56 0.94 4.72 1.81 1.09 2.47 7.15
Total Chromium Comp EPA200.8 5.00 ug/L 10.80 2.76 5.67 16 10.1 2.49 7.6
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0 0
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0 0
Dissolved Copper Comp EPA200.8 5.00 ug/L 14.10 8.55 11.70 10.40 12.60 3.73 5.23
Total Copper Comp EPA200.8 5.00 ug/L 76.80 15.60 24.20 137 69 10.20 18.9
Dissolved Iron Comp EPA200.8 100.00 ug/L 0 0 0 573 105 0 0
Total Iron Comp EPA200.8 100.00 ug/L 4320 138 184 6790 4390 204 453
Dissolved Lead Comp EPA200.8 5.00 ug/L 0 0 0 0.54 1.74 0 0
Total Lead Comp EPA200.8 5.00 ug/L 29.60 1.32 1.15 39.6 21.4 1.22 1.08
Dissolved Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Dissolved Nickel Comp EPA200.8 5.00 ug/L 6.17 2.79 5.06 5.23 3.43 4.26 7.23
Total Nickel Comp EPA200.8 5.00 ug/L 14.70 3.22 5.64 14.3 10.1 4.55 16.8
Dissolved Selenium Comp EPA200.8 5.00 ug/L 1 0 2.9 1.29 0 3.01 4.35
Total Selenium Comp EPA200.8 5.00 ug/L 1.27 0 3.55 1.81 0 4.48 6.27
Dissolved Silver Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Silver Comp EPA200.8 1.00 ug/L 0 0 0 0.36 0 0 0
Dissolved Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0 0
Total Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0 0
Dissolved Zinc Comp EPA200.8 50.00 ug/L 124.00 28.70 38.00 22.20 35.70 1.30 8.25
Total Zinc Comp EPA200.8 50.00 ug/L 648.00 28.80 65.00 277 175 14.50 17.7

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dichloropheno Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dimethylpheno Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dinitropheno Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
2-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
4-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
4-chloro-3-methylpheno Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Pentachloropheno Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
Phenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
2,4,6-trichloropheno Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0

Appendix B.  2005-2006 Sampling Results for Benedict Canyon Tributary Monitoring

Wet Dry
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WEATHER CONDITION
STATION NO. TS09 TS09 TS09 TS09 TS09 TS09 TS09 TS09
STATION NAME Benedict Canyon Benedict 

Canyon
Benedict Canyon Benedict Canyon Benedict Canyon Benedict Canyon Benedict Canyon Benedict Canyon

EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-06 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 02/27/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method

PQL Units

Appendix B.  2005-2006 Sampling Results for Benedict Canyon Tributary Monitoring

Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Acenaphthylene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Anthracene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Benzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
1,2 Benzanthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Benzo(a)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
Benzo(k)flouranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Butyl benzyl phthalate Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
2-Chloroethyl vinyl ethe Grab EPA624 2.50 ug/L 0 0 0 0 0 0 0 0
2-Chloronaphthalene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4-Chlorophenyl phenyl ethe Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Chrysene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Diethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
Dimethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
di-n-Butyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
4,6 Dinitro-2-methylpheno Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
di-n-Octyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Fluoranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Fluorene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Hexachlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
Hexachlorobutadiene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Hexachloroethane Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Isophorone Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Naphthalene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Nitrobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
Phenanthrene Comp EPA625 0.05 ug/L 0 0.86 0 0 0 0 0
Pyrene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
alpha-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
beta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
delta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
alpha-chlordane Comp EPA625 0.05 ug/L
gamma-chlordane Comp EPA625 0.05 ug/L
Chlordane Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4,4'-DDD Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4,4'-DDE Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4,4'-DDT Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Dieldrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endosulfan I [alpha] Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endosulfan II [beta] Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endosulfan sulfate Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endrin aldehyde Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Heptachlor Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Heptachlor Epoxide Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Toxaphene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1221 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1232 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1242 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1248 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1254 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1260 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
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WEATHER CONDITION
STATION NO. TS09 TS09 TS09 TS09 TS09 TS09 TS09 TS09
STATION NAME Benedict Canyon Benedict 

Canyon
Benedict Canyon Benedict Canyon Benedict Canyon Benedict Canyon Benedict Canyon Benedict Canyon

EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-06 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 02/27/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method

PQL Units

Appendix B.  2005-2006 Sampling Results for Benedict Canyon Tributary Monitoring

Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L 0 0 0 0 0 0 0
Diazinon Comp EPA507 0.01 ug/L 0 0.03 0 0 0 0 0
Prometryn Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Atrazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Simazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Cyanazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Malathion Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0

Herbicides
Glyphosate Comp EPA547 25.00 ug/L 0 0 0 0 0 0 0
2,4-D Comp EPA515.3 10.00 ug/L 0 0 0 0 0 0
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L 0 0 0 0 0 0

Note:
1) blank cell indicates sample was not analyzed
2) 0 indicates concentration below minimum detection leve
3) PQL = minimum level
4) Highlighted cells show exceedances
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Appendix B.  2005-2006 Sampling Results for Adams Drain

WEATHER CONDITION
STATION NO. TS10 TS10 TS10 TS10 TS10 TS10 TS10
STATION NAME Adams Drain Adams Drain Adams Drain Adams Drain Adams Drain Adams Drain Adams Drain

EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 2.70 0 5.0 2.0 1.5 0 0
Total Phenols Grab EPA420.1 0.10 mg/L 0 0 0 0 0 0 0
Cyanide Grab EPA335.2 0.01 mg/L 0.0061 0.035 0 0.018 0.01 0 0
pH Comp SM4500H B 0-14 7.26 7.40 6.84 7.66 7.17 7.89 8
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 6.70 6.95 8.05 4.38 6.61 9.8 10.76

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 16,000,000 3,000,000 1,700,000 1,700,000 500,000 240,000 50,000
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 2,800,000 1,600,000 240,000 160,000 300,000 9,000 300
Ratio Fecal Coliform/Total Coliform 0.18 0.53 0.14 0.09 0.60 0.04 0.01
Streptococcus Grab SM9230B 20.00 MPN/100ml 16,000,000 900,000 170,000 240,000 500,000 1,300 500
Enterococcus Grab SM9230B MPN/100ml 9,000,000 500,000 170,000 240,000 500,000 1,300 110

General
Chloride Comp EPA300.0 2.00 mg/L 5.57 25.10 21.00 21.50 20.20 100.00 63.30
Fluoride Comp EPA300.0 0.10 mg/L 0.15 0 0.39 0.33 0.19 0.82 0.64
Nitrate Comp EPA300.0 0.10 mg/L 6.01 2.07 7.16 3.06 0 3.72 7.49
Sulfate Comp EPA300.0 0.10 mg/L 9.91 36.90 25.60 25.50 23.30 112.00 129.00
Alkalinity Comp EPA310.1 4.00 mg/L 38.5 69.3 49.5 66 77 149.6 146
Hardness Comp EPA130.2 2.00 mg/L 47.5 104 72.5 85 130 210 260
COD Comp EPA410.4 10.00 mg/L 70.6 130 52.77 84.05 208 149 38.6
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 3.0 1.7 6.9 4.0 2.4 0 0
Specific Conductance Comp EPA120.1 1.00 umhos/cm 124.5 337.2 249 260 286 909.5 961
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 84.00 224.00 150.00 166.00 198.00 506.00 540.00
Turbidity Comp EPA180.1 0.10 NTU 5.59 6.72 1.20 4.24 8.41 3.91 1.04
Total Suspended Solids Comp EPA160.2 2.00 mg/L 534 201 330 365 667 10 4
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 145 73 94 109 240 4 3
MBAS Comp EPA425.1 0.05 mg/L 0.6176 0.649 0.216 0.246 0.458 0.088 0.121
Total Organic Carbon Comp EPA415.1 1.00 mg/L 21.2 42.8 17.6 20.1 50.2 9.82 8.61
BOD Comp SM5210B 2.00 mg/L 12.3 59.4 36.5 47.2 74.3 6.29 3.93
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L 0 0 0 0 0 0 0

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.3048 0.426 0.344 0.273 0.403 0.47 0.59
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.309 0.86 0.593 0.682 0.838 0.508 0.638
NH3-N Comp EPA350.3 0.10 mg/L 0.82 2.47 0.3856 2.295 2.81 0 0.11
Nitrate - N Comp SM4110B 0.50 mg/L 1.36 0.4674 1.61677 0.691 0 0.84 1.69
Nitrite - N Comp SM4110B 0.03 mg/L 0.146 0.925 0.1369 0.362 0.274 0 0
Kjeidahl-N Comp EPA351.4 0.10 mg/L 1.96 6.9 1.4686 4.167 8.42 1.729 0.78

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L 166 0 0 0 0 0 0
Total Aluminum Comp EPA200.8 100.00 ug/L 2,960 1,390 480 362 8,060 0 147
Dissolved Antimony Comp EPA200.8 5.00 ug/L 2.78 2.12 2.31 2.48 3.34 1.93 1.62
Total Antimony Comp EPA200.8 5.00 ug/L 7.37 3.30 2.81 3.33 13.7 2.05 1.68
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.69 2.95 1.23 1.55 1.33 2.38 3.14
Total Arsenic Comp EPA200.8 5.00 ug/L 2.88 3.30 1.57 1.99 5.27 2.91 4.04
Dissolved Barium Comp EPA200.8 10.00 ug/L 32.50 40.70 25.60 33.70 72.1 47.40 66.30
Total Barium Comp EPA200.8 10.00 ug/L 230.00 117.00 27.30 35.50 273.0 55.80 73.70
Dissolved Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Dissolved Cadmium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Cadmium Comp EPA200.8 1.00 ug/L 1.69 0.78 0 0 4.32 0.35 0
Dissolved Chromium Comp EPA200.8 5.00 ug/L 0.00 2.66 1.07 2.92 2.63 0.66 4.67
Total Chromium Comp EPA200.8 5.00 ug/L 14.10 6.93 2.04 3.6 29.4 1.87 4.74
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0 0
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0 0
Dissolved Copper Comp EPA200.8 5.00 ug/L 15.00 17.20 12.80 20.50 6.24 11.80 10.40
Total Copper Comp EPA200.8 5.00 ug/L 91.00 65.20 19.80 31.9 288 23.10 38.3
Dissolved Iron Comp EPA200.8 100.00 ug/L 344 0 0 0 1360 137 0
Total Iron Comp EPA200.8 100.00 ug/L 5,180 1,685 141 760 10,300 217 317
Dissolved Lead Comp EPA200.8 5.00 ug/L 4.43 0 0.00 0.00 6.01 0.59 1.23
Total Lead Comp EPA200.8 5.00 ug/L 95.50 13.00 2.63 6.29 230 2.78 2.5
Dissolved Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Dissolved Nickel Comp EPA200.8 5.00 ug/L 6.27 4.51 5.89 6.14 12.00 4.69 5.83
Total Nickel Comp EPA200.8 5.00 ug/L 18.60 7.99 7.02 8.93 35.5 6.17 35.3
Dissolved Selenium Comp EPA200.8 5.00 ug/L 0 1.33 0 1.45 0 1.27 1.93
Total Selenium Comp EPA200.8 5.00 ug/L 0 1.73 0 1.56 1.26 1.41 2.25
Dissolved Silver Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Silver Comp EPA200.8 1.00 ug/L 0.92 0 0 0 1.75 0 0.35
Dissolved Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0 0
Total Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0 0
Dissolved Zinc Comp EPA200.8 50.00 ug/L 200.00 200.00 76.70 143.00 172.00 64.20 109.00
Total Zinc Comp EPA200.8 50.00 ug/L 807.00 449.00 94.30 273 1,980 82.70 110

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dichlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dimethylphenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dinitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
2-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
4-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Pentachlorophenol Comp EPA625 2.00 ug/L 0 9.9 0 0 0 0 0
Phenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0

Tributary Monitoring

Wet Dry
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Appendix B.  2005-2006 Sampling Results for Adams Drain

WEATHER CONDITION
STATION NO. TS10 TS10 TS10 TS10 TS10 TS10 TS10
STATION NAME Adams Drain Adams Drain Adams Drain Adams Drain Adams Drain Adams Drain Adams Drain

EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Tributary Monitoring

Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Acenaphthylene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Anthracene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Benzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
1,2 Benzanthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Benzo(a)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
Benzo(k)flouranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Butyl benzyl phthalate Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L 0 0 0 0 0 0 0
2-Chloronaphthalene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Chrysene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Diethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
Dimethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
di-n-Butyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
di-n-Octyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Fluoranthene Comp EPA625 0.10 ug/L 0 12.6 0 0 0 0 0
Fluorene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Hexachlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
Hexachlorobutadiene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Hexachloroethane Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Isophorone Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Naphthalene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Nitrobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
Phenanthrene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Pyrene Comp EPA625 0.05 ug/L 0 10.4 0 0 0 0 0
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L 0 0 0 0 0 0
alpha-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
beta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
delta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L 0 0 0 0 0 0
alpha-chlordane Comp EPA625 0.05 ug/L
gamma-chlordane Comp EPA625 0.05 ug/L
Chlordane Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDD Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDE Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDT Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Dieldrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan I [alpha] Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan II [beta] Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan sulfate Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endrin aldehyde Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Heptachlor Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Heptachlor Epoxide Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Toxaphene Comp EPA625 1.00 ug/L 0 0 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1221 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1232 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1242 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1248 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1254 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1260 Comp EPA608 0.50 ug/L 0 0 0 0 0 0

32 of 39

RB-AR45686



Appendix B.  2005-2006 Sampling Results for Adams Drain

WEATHER CONDITION
STATION NO. TS10 TS10 TS10 TS10 TS10 TS10 TS10
STATION NAME Adams Drain Adams Drain Adams Drain Adams Drain Adams Drain Adams Drain Adams Drain

EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Tributary Monitoring

Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L 0 0 0 0 0 0 0
Diazinon Comp EPA507 0.01 ug/L 0 0 0 0 0 0 0
Prometryn Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Atrazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Simazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Cyanazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Malathion Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0

Herbicides
Glyphosate Comp EPA547 25.00 ug/L 0 0 0 0 0 0 0
2,4-D Comp EPA515.3 10.00 ug/L 0 0 0 0 0 0 0
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L 0 0 0 0 0 0 0

Note:
1) blank cell indicates sample was not analyzed
2) 0 indicates concentration below minimum detection level

4) Highlighted cells show exceedances
3) PQL = minimum level
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Appendix B.  2005-2006 Sampling Results for Fairfax Drain

WEATHER CONDITION
STATION NO. TS11 TS11 TS11 TS11 TS11 TS11 TS11
STATION NAME Fairfax Drain Fairfax Drain Fairfax Drain Fairfax Drain Fairfax Drain Fairfax Drain Fairfax Drain
EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 3.30 0 2.0 0 0 0 0
Total Phenols Grab EPA420.1 0.10 mg/L 0 0 0 0 0 0 0
Cyanide Grab EPA335.2 0.01 mg/L 0.119 0.013 0 0.007 0 0 0
pH Comp SM4500H B 0-14 8.26 7.85 7.30 8.3 7.7 8.25 8.26
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 8.82 8.95 7.70 5.40 9.8 10.14

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 5,000,000 300,000 900,000 1,600,000 500,000 9,000 5,000
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 5,000,000 300,000 300,000 50,000 300,000 5,000 800
Ratio Fecal Coliform/Total Coliform 1.00 1.00 0.33 0.03 0.60 0.56 0.16
Streptococcus Grab SM9230B 20.00 MPN/100ml 9,000,000 900,000 240,000 160,000 300,000 300 800
Enterococcus Grab SM9230B MPN/100ml 9,000,000 500,000 240,000 160,000 300,000 300 500

General
Chloride Comp EPA300.0 2.00 mg/L 48.20 29.10 19.10 59.50 33.00 81.60 75.60
Fluoride Comp EPA300.0 0.10 mg/L 0.3 0.26 0.17 0.31 0.34 0.41 0.34
Nitrate Comp EPA300.0 0.10 mg/L 8.45 8.2 3.57 10.9 8.66 11.3 13
Sulfate Comp EPA300.0 0.10 mg/L 86.30 35.00 28.30 89.00 52.80 135.00 139.00
Alkalinity Comp EPA310.1 4.00 mg/L 206.8 113.3 91.3 231 143 331.1 329
Hardness Comp EPA130.2 2.00 mg/L 240 140 107.5 295 175 400 450
COD Comp EPA410.4 10.00 mg/L 49.6 65.6 29.5717 39.31 93.9 103 6
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 3.0 1.7 3.5 0 0 0 0
Specific Conductance Comp EPA120.1 1.00 umhos/cm 679 411.3 299 716 550 1170 1266
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 422.00 230.00 170.00 166.00 316.00 642.00 690.00
Turbidity Comp EPA180.1 0.10 NTU 1.82 4.61 1.62 1.72 5.85 1.33 0.49
Total Suspended Solids Comp EPA160.2 2.00 mg/L 1168 115 573 36 153 14 2
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 329 40 142 15 48 2 0
MBAS Comp EPA425.1 0.05 mg/L 0.05 0.148 0.082 0.101 0.271 0.00 0
Total Organic Carbon Comp EPA415.1 1.00 mg/L 6.88 16.8 9.25 8.74 22.4 15.6 2.76
BOD Comp SM5210B 2.00 mg/L 3.44 54.3 11.2 8.35 28.4 3.31 2.22
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L 0 0 0 0 0 0 0

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.165 0.21 0.196 0.159 0.218 0.183 0.109
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.2366 0.407 0.539 0.21 0.373 0.21 0.138
NH3-N Comp EPA350.3 0.10 mg/L 0.269 0.699 0.93678 0.536 1.08 0 0
Nitrate - N Comp SM4110B 0.50 mg/L 1.908 1.852 0.806129 2.461 1.955 2.552 2.94
Nitrite - N Comp SM4110B 0.03 mg/L 0 0.356 0.079 0.122 0.195 0 0
Kjeidahl-N Comp EPA351.4 0.10 mg/L 19.6 3.2 4.39089 1.134 5.76 2.395 0.14

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L 0 132 0 0 0 0 0
Total Aluminum Comp EPA200.8 100.00 ug/L 1,750 2,180 625 189 3,630 0 0
Dissolved Antimony Comp EPA200.8 5.00 ug/L 1.48 3.63 0.96 0.96 3.64 0.59 0.53
Total Antimony Comp EPA200.8 5.00 ug/L 2.89 4.72 1.75 1.83 6.98 0.72 0.54
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 2 1.92 0 1.15 1.98 1.42 1.63
Total Arsenic Comp EPA200.8 5.00 ug/L 2.36 3.20 1.26 2.1 2.62 2.25 2.48
Dissolved Barium Comp EPA200.8 10.00 ug/L 42.00 35.80 19.30 32.40 41.5 59.00 61.70
Total Barium Comp EPA200.8 10.00 ug/L 104.00 78.70 28.80 52.90 114.0 65.20 62.30
Dissolved Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Dissolved Cadmium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Cadmium Comp EPA200.8 1.00 ug/L 0.60 1.09 0 0 0.77 0 0
Dissolved Chromium Comp EPA200.8 5.00 ug/L 0 1.31 0.00 3.35 1.75 0.58 5.67
Total Chromium Comp EPA200.8 5.00 ug/L 7.36 7.87 2.24 3.61 13.4 0.64 5.79
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0 0
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0 0
Dissolved Copper Comp EPA200.8 5.00 ug/L 5.55 14.80 5.88 10.70 18.30 3.79 3.15
Total Copper Comp EPA200.8 5.00 ug/L 59.80 131.00 39.20 11.4 83.9 10.90 19.7
Dissolved Iron Comp EPA200.8 100.00 ug/L 0 590 0 0 148 0 0
Total Iron Comp EPA200.8 100.00 ug/L 2,250 3,570 0 232 4,980 0 175
Dissolved Lead Comp EPA200.8 5.00 ug/L 0.00 1.95 0 0 0.94 0 0
Total Lead Comp EPA200.8 5.00 ug/L 35.30 50.50 1.63 1.94 40.4 1.61 0.84
Dissolved Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Dissolved Nickel Comp EPA200.8 5.00 ug/L 5.13 10.50 3.74 2.82 15.50 2.95 4.86
Total Nickel Comp EPA200.8 5.00 ug/L 15.90 16.50 5.65 5.13 26.3 3.15 27.8
Dissolved Selenium Comp EPA200.8 5.00 ug/L 1.07 1.88 0 1.55 1.01 1.87 2.29
Total Selenium Comp EPA200.8 5.00 ug/L 1.3 2.12 0 2.1 1.02 2.61 3.13
Dissolved Silver Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Silver Comp EPA200.8 1.00 ug/L 0.28 5.30 0 0 0.94 0 0
Dissolved Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0 0
Total Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0 0
Dissolved Zinc Comp EPA200.8 50.00 ug/L 70.00 231.00 19.50 39.00 66.60 12.50 13.00
Total Zinc Comp EPA200.8 50.00 ug/L 381.00 876.00 32.40 95 314 37.80 24.8

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dichlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dimethylphenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dinitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
2-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
4-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Pentachlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
Phenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0

Tributary Monitoring

Wet Dry
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Appendix B.  2005-2006 Sampling Results for Fairfax Drain

WEATHER CONDITION
STATION NO. TS11 TS11 TS11 TS11 TS11 TS11 TS11
STATION NAME Fairfax Drain Fairfax Drain Fairfax Drain Fairfax Drain Fairfax Drain Fairfax Drain Fairfax Drain
EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Tributary Monitoring

Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Acenaphthylene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Anthracene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Benzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
1,2 Benzanthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Benzo(a)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
Benzo(k)flouranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Butyl benzyl phthalate Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L 0 0 0 0 0 0 0
2-Chloronaphthalene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Chrysene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Diethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
Dimethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
di-n-Butyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
di-n-Octyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Fluoranthene Comp EPA625 0.10 ug/L 0 5 0 0 0 0 0
Fluorene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Hexachlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
Hexachlorobutadiene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Hexachloroethane Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Isophorone Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0.25
Naphthalene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Nitrobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
Phenanthrene Comp EPA625 0.05 ug/L 0 0 0.89 0 0 0 0
Pyrene Comp EPA625 0.05 ug/L 0 4.9 0 0 0 0 0
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L 0 0 0 0 0 0
alpha-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
beta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
delta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L 0 0 0 0 0 0
alpha-chlordane Comp EPA625 0.05 ug/L
gamma-chlordane Comp EPA625 0.05 ug/L
Chlordane Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDD Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDE Comp EPA625 0.10 ug/L 0 0 0 0 0 0
4,4'-DDT Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Dieldrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan I [alpha] Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan II [beta] Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endosulfan sulfate Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Endrin aldehyde Comp EPA625 0.10 ug/L 0 0 0 0 0 0
Heptachlor Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Heptachlor Epoxide Comp EPA625 0.05 ug/L 0 0 0 0 0 0
Toxaphene Comp EPA625 1.00 ug/L 0 0 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1221 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1232 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1242 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1248 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1254 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
Aroclor-1260 Comp EPA608 0.50 ug/L 0 0 0 0 0 0
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Appendix B.  2005-2006 Sampling Results for Fairfax Drain

WEATHER CONDITION
STATION NO. TS11 TS11 TS11 TS11 TS11 TS11 TS11
STATION NAME Fairfax Drain Fairfax Drain Fairfax Drain Fairfax Drain Fairfax Drain Fairfax Drain Fairfax Drain
EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Tributary Monitoring

Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L 0 0 0 0 0 0 0
Diazinon Comp EPA507 0.01 ug/L 0.04 0 0.01 0 0 0 0
Prometryn Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Atrazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Simazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Cyanazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Malathion Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0

Herbicides
Glyphosate Comp EPA547 25.00 ug/L 0 0 0 0 0 0 0
2,4-D Comp EPA515.3 10.00 ug/L 0 0 0 0 0
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L 0 0 0 0 0

Note:
1) blank cell indicates sample was not analyzed
2) 0 indicates concentration below minimum detection level
3) PQL = minimum level
4) Highlighted cells show exceedances
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Appendix B.  2005-2006 Sampling Results for Cochran

WEATHER CONDITION
STATION NO. TS12 TS12 TS12 TS12 TS12 TS12 TS12
STATION NAME Cochran Cochran Cochran Cochran Cochran Cochran Cochran
EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 2.70 0 3.0 1.7 0 0 0
Total Phenols Grab EPA420.1 0.10 mg/L 0 0 0 0 0 0 0
Cyanide Grab EPA335.2 0.01 mg/L 0.0098 0.027 0.008 0.018 0.008 0 0
pH Comp SM4500H B 0-14 7.52 7.87 6.70 7.6 7.5 8.26 8.24
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 7.42 8.12 7.03 3.98 6.70 10.2 10.68

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 17,000,000 1,600,000 5,000,000 2,800,000 1,600,000 90,000 50,000
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 16,000,000 1,600,000 280,000 220,000 300,000 24,000 5,000
Ratio Fecal Coliform/Total Coliform 0.94 1.00 0.06 0.08 0.19 0.27 0.10
Streptococcus Grab SM9230B 20.00 MPN/100ml 3,000,000 1,600,000 300,000 300,000 300,000 2,200 3,000
Enterococcus Grab SM9230B MPN/100ml 2,400,000 900,000 300,000 300,000 300,000 2,200 3,000

General
Chloride Comp EPA300.0 2.00 mg/L 11.40 29.40 5.60 36.20 41.10 148.00 125.00
Fluoride Comp EPA300.0 0.10 mg/L 0.11 0.31 0.16 0.3 0.19 0.72 0.66
Nitrate Comp EPA300.0 0.10 mg/L 5.58 6.69 3.08 0 0 9.95 19.3
Sulfate Comp EPA300.0 0.10 mg/L 21.10 53.40 9.89 65.20 72.70 398.00 393.00
Alkalinity Comp EPA310.1 4.00 mg/L 57.2 97.9 40.7 101.2 182 303.6 311
Hardness Comp EPA130.2 2.00 mg/L 77.5 140 50 130 220 488 585
COD Comp EPA410.4 10.00 mg/L 75.5 83.3 38.429 88.81 264 146 43.1
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 3.3 2.3 4.9 4.0 1.1 0 0
Specific Conductance Comp EPA120.1 1.00 umhos/cm 189.9 406.8 129.5 420 585 1905 1985
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 132.00 264.00 88.00 272.00 392.00 1020.00 1174.00
Turbidity Comp EPA180.1 0.10 NTU 7.02 7.36 5.72 1.77 9.7 1.35 0.79
Total Suspended Solids Comp EPA160.2 2.00 mg/L 767 443 548 550 2642 14 33
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 150 104 148 188 876 3 11
MBAS Comp EPA425.1 0.05 mg/L 0.2202 0.289 0.298 0.386 0.388 0.139 0.096
Total Organic Carbon Comp EPA415.1 1.00 mg/L 20.6 28.7 15.4 29.7 55.7 8.05 5.47
BOD Comp SM5210B 2.00 mg/L 18.1 41.1 15.5 45.4 100.7 3.88 3.64
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L 0 0 0 0 0 0 0

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.2947 0.256 0.222 0.254 0.688 0.662 0.518
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.296 0.597 0.57 0.793 1.06 0.884 0.569
NH3-N Comp EPA350.3 0.10 mg/L 0.65 1.44 0.79543 2.468 4.23 0.1691 0.13
Nitrate - N Comp SM4110B 0.50 mg/L 1.26 1.511 0.69548 0 0 2.247 4.36
Nitrite - N Comp SM4110B 0.03 mg/L 0.17 0.4660 0.07 0 0 0 0
Kjeidahl-N Comp EPA351.4 0.10 mg/L 7.52 8.48 2.4052 3.94 8.46 1.655 0.82

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L 218 0 0 0 0 0 0
Total Aluminum Comp EPA200.8 100.00 ug/L 8,950 3,770 466 381 33,300 0 456
Dissolved Antimony Comp EPA200.8 5.00 ug/L 2.84 3.73 1.62 2.39 2.9 0.67 0.68
Total Antimony Comp EPA200.8 5.00 ug/L 8.90 5.60 2.12 2.98 12.4 0.78 1.66
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.76 2.3 0 1.67 2.24 2.41 3.3
Total Arsenic Comp EPA200.8 5.00 ug/L 4.75 3.73 1.15 2.11 11.3 3.78 4.72
Dissolved Barium Comp EPA200.8 10.00 ug/L 30.90 35.60 20.00 33.10 83.6 57.70 56.00
Total Barium Comp EPA200.8 10.00 ug/L 303.00 178.00 20.40 42.40 648.0 63.40 70.90
Dissolved Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Beryllium Comp EPA200.8 1.00 ug/L 0 0 0 0 0.87 0 0
Dissolved Cadmium Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Cadmium Comp EPA200.8 1.00 ug/L 2.66 1.22 0 0 9 0 0
Dissolved Chromium Comp EPA200.8 5.00 ug/L 0 0.60 0.91 2.63 3.04 0.54 6.45
Total Chromium Comp EPA200.8 5.00 ug/L 23.50 11.20 1.46 2.78 68.1 1.40 7
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0 0
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0 0 0 0 0 0 0
Dissolved Copper Comp EPA200.8 5.00 ug/L 16.20 13.00 7.42 9.42 3.94 6.09 5.14
Total Copper Comp EPA200.8 5.00 ug/L 315.00 122.00 18.10 23.7 678 13.20 19.3
Dissolved Iron Comp EPA200.8 100.00 ug/L 289 0 146 255 948 0 0
Total Iron Comp EPA200.8 100.00 ug/L 12,900 5,920 355 735 51,000 112 790
Dissolved Lead Comp EPA200.8 5.00 ug/L 3.37 0 0.66 0.60 3.08 0 0
Total Lead Comp EPA200.8 5.00 ug/L 169.00 66.50 2.66 4.37 431 1.78 7.58
Dissolved Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Mercury Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Dissolved Nickel Comp EPA200.8 5.00 ug/L 5.78 6.52 3.37 5.62 9.95 4.32 6.99
Total Nickel Comp EPA200.8 5.00 ug/L 26.00 15.00 3.84 7.33 65.7 4.58 10.1
Dissolved Selenium Comp EPA200.8 5.00 ug/L 0 1.19 0 1.52 1.82 4.27 6.11
Total Selenium Comp EPA200.8 5.00 ug/L 0 1.34 0 1.82 4.17 6.48 9.43
Dissolved Silver Comp EPA200.8 1.00 ug/L 0 0 0 0 0 0 0
Total Silver Comp EPA200.8 1.00 ug/L 1.82 1.27 0 0.25 11 0 0
Dissolved Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0 0
Total Thallium Comp EPA200.8 5.00 ug/L 0 0 0 0 0 0 0
Dissolved Zinc Comp EPA200.8 50.00 ug/L 115.00 174.00 29.30 70.00 130.00 24.40 31.60
Total Zinc Comp EPA200.8 50.00 ug/L 867.00 822.00 30.50 201 3,760 34.30 61.8

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dichlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dimethylphenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
2,4-dinitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
2-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
4-nitrophenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Pentachlorophenol Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
Phenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0

Tributary Monitoring

Wet Dry
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Appendix B.  2005-2006 Sampling Results for Cochran

WEATHER CONDITION
STATION NO. TS12 TS12 TS12 TS12 TS12 TS12 TS12
STATION NAME Cochran Cochran Cochran Cochran Cochran Cochran Cochran
EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Tributary Monitoring

Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Acenaphthylene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Anthracene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Benzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
1,2 Benzanthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Benzo(a)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L 0 0 0 0 0 0 0
Benzo(k)flouranthene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Butyl benzyl phthalate Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L 0 0 0 0 0 0 0
2-Chloronaphthalene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Chrysene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Diethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
Dimethyl phthalate Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
di-n-Butyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
di-n-Octyl phthalate Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Fluoranthene Comp EPA625 0.10 ug/L 0 16.6 0 0 0 0 0
Fluorene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Hexachlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0
Hexachlorobutadiene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L 0 0 0 0 0 0 0
Hexachloroethane Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Isophorone Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0.48
Naphthalene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Nitrobenzene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L 0 0 0 0 0 0 0
Phenanthrene Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Pyrene Comp EPA625 0.05 ug/L 0 12.6 0 0 0 0 0
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L 0 0 0 0 0 0 0

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
alpha-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
beta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
delta-BHC Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
alpha-chlordane Comp EPA625 0.05 ug/L
gamma-chlordane Comp EPA625 0.05 ug/L
Chlordane Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4,4'-DDD Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4,4'-DDE Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
4,4'-DDT Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Dieldrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endosulfan I [alpha] Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endosulfan II [beta] Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endosulfan sulfate Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endrin Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Endrin aldehyde Comp EPA625 0.10 ug/L 0 0 0 0 0 0 0
Heptachlor Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Heptachlor Epoxide Comp EPA625 0.05 ug/L 0 0 0 0 0 0 0
Toxaphene Comp EPA625 1.00 ug/L 0 0 0 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1221 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1232 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1242 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1248 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1254 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
Aroclor-1260 Comp EPA608 0.50 ug/L 0 0 0 0 0 0 0
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Appendix B.  2005-2006 Sampling Results for Cochran

WEATHER CONDITION
STATION NO. TS12 TS12 TS12 TS12 TS12 TS12 TS12
STATION NAME Cochran Cochran Cochran Cochran Cochran Cochran Cochran
EVENT NO. 0506-01 0506-02 0506-03 0506-04 0506-05 0506-01 0506-02
DATE 10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 11/29/2005 04/25/2006

Sample
Type

EPA
Method PQL Units

Tributary Monitoring

Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L 0 0 0 0 0 0 0
Diazinon Comp EPA507 0.01 ug/L 0 0 0.03 0 0 0 0
Prometryn Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Atrazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Simazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Cyanazine Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0
Malathion Comp EPA507 2.00 ug/L 0 0 0 0 0 0 0

Herbicides
Glyphosate Comp EPA547 25.00 ug/L 0 0 0 0 0 0 0
2,4-D Comp EPA515.3 10.00 ug/L 0 0 0 0 0 0
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L 0 0 0 0 0 0

Note:
1) blank cell indicates sample was not analyzed
2) 0 indicates concentration below minimum detection level

4) Highlighted cells show exceedances
3) PQL = minimum level
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Los Angeles County Department of Public Works

Ballona Creek Coyote Creek
Post Storm 3/03/06 Post Storm 10/17/05

Ballona Creek Ballona Creek
Post Storm 12/31/05 Post Storm 2/27/06
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Visual Trash Observations

Ballona Creek Ballona Creek
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Post Storm 12/31/05 Post Storm 1/14/06

Post Storm 2/17/06

Los Angeles County Department of Public Works

Dominguez Channel Dominguez Channel

Visual Trash Observations
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Visual Trash Observations

Dominguez Channel Dominguez Channel
Post Storm 1/14/06 Post Storm 2/27/06

Dominguez Channel Los Angeles River
Post Storm 3/03/06 Post Storm 10/17/05

Los Angeles River Los Angeles River

Los Angeles County Department of Public Works
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Visual Trash Observations

Los Angeles River Los Angeles River
Post Storm 2/17/06 Post Storm 3/03/06

Malibu Creek Malibu Creek
Post Storm 10/17/05 Post Storm 11/09/05

Malibu Creek Malibu Creek

Los Angeles County Department of Public Works
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Visual Trash Observations

Malibu Creek Santa Clara River
Post Storm 3/03/06 Post Storm 10/17/05

Santa Clara River Santa Clara River
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Visual Trash Observations
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SANTA MONICA BAY SHORELINE MONITORING 
MUNICIPAL SEPARATE STORM SEWER SYSTEM (MS4) REPORT 

(July 1, 2005 – June 30, 2006) 
Monitoring and Assessment by the City of Los Angeles 

 
 
 

EXECUTIVE SUMMARY 

 
The City of Los Angeles is required to monitor shoreline stations to evaluate the impacts to 
coastal receiving waters and the loss of recreational beneficial uses resulting from storm 
water/urban runoff.  Also, the Municipal Storm Water Permit requires the City of Los Angeles to 
annually assess shoreline water quality data and submit it to the Principal Permittee for inclusion 
in the monitoring report.  Therefore, the City of Los Angeles assessment is included in Appendix 
D of this monitoring report.  
 
Beginning July 2005, a change in the SMBBB TMDL plan impacted the monitoring frequency 
of the MS4 program. The monitoring frequency for nine stations was reduced to 5 days per week 
and the monitoring frequency of the remaining nine stations was reduced to weekly.  
 
The Hyperion Treatment Plant effluent has never been observed to impact water quality of the 
Santa Monica Bay shoreline; rather, the major source of impacts to the Bay is runoff. Those sites 
with the greatest number of exceedances tend to be stations adjacent to a flowing storm drain 
and/or a heavily used pier. Bacterial standards at shoreline stations during 2005-2006 were most 
often exceeded at Stations S01 (Malibu Lagoon), S02 (Topanga Canyon), S04 (Santa Monica 
Canyon), and S10 (adjacent to Ballona Creek). The sites with 100% compliances were stations 
S12 (Imperial Hwy), S13 (40th Street, Manhattan Beach), S14 (Manhattan Beach Pier), S15 
(Hermosa Beach Pier), and S18 (Malaga Cove); these sites, with the fewest exceedances, are all 
in the southern portion of the Bay.  
  
The highest bacteria concentrations typically occur during or following rain events, providing 
additional evidence that storm drains are the major source of bacteria. The growing evidence of 
storm drains as the major source of bacteria to Santa Monica Bay beaches, along with the 
generally low bacterial concentrations at stations not being adjacent to a flowing storm drain/or 
heavily used pier, lends additional credibility to the conclusion that the HTP discharge makes 
little or no contribution to bacterial levels at these beaches.   
 
Following conversion to full secondary treatment in November 1998, the HTP effluent has 
shown a substantial improvement and reduction in its bacterial levels. Additionally, the number 
of floatable materials such as plastic and rubber goods, which often originate from HTP, has 
declined from previous years as a result of the revamp in the treatment process. This pattern 
continued during this reporting period. 
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I. INTRODUCTION 

 
Santa Monica Bay (SMB) plays a very important part in Southern California’s recreation, 
tourism, and commercial economy, but for decades it has been used as a repository for point and 
non-point source discharges.  These discharges include those from wastewater treatment plants, 
storm drains, rivers, and creeks. Major concerns regarding the effects of these discharges on the 
natural environment, recreation, and other beneficial uses of the Bay, in addition to public health, 
led to the regulation of treatment plant discharges. Because of effluent discharge from the 
Hyperion Treatment Plant (HTP) into Santa Monica Bay waters, the City of Los Angeles (CLA) 
has been monitoring Santa Monica Bay shoreline water since the late 1940’s. Historic water 
quality monitoring data has indicated that Hyperion’s discharge has no discernible impact on the 
water quality of the SMB shoreline. Instead, test results suggest that runoff to the Bay originating 
inland and reaching the Bay via storm drains (particularly during periods of heavy rainfall), 
sewage spills, and illicit discharges, is an important source of contamination (CLA, EMD 2005). 
 
Urban runoff, which mainly originates from rainfall and street runoff (Dojiri et al., 2003) and 
reaches Santa Monica Bay through approximately 200 outlets, is the largest nonpoint source of 
pollution to Santa Monica Bay. Street runoff can result from irrigation, domestic, commercial, and 
industrial activities. It has been estimated that Santa Monica Bay receives a flow of 10-25 million 
gallons per day from storm drains during dry weather (SMBRP 1996). During rain events, the 
concentrations of pollutants (heavy metals, human and animal wastes, petroleum- and automobile-
based chemicals) are more dilute, but the mass loading is much larger due to wash-down effects of 
the rain on the surrounding urban environment.   
 
The City of Los Angeles has taken numerous actions to improve water quality in Santa Monica 
Bay. The CLA collaborated with the City of Santa Monica on the Santa Monica Urban Runoff 
Recycling Facility (SMURRF), which processes 500,000 gallons of runoff per day during dry 
weather.  Additionally, the City of Los Angeles’s Watershed Protection Division has employed 
Low-Flow Diversion systems to direct flows from major storm drains to HTP during dry 
weather. Also, the City’s Environmental Monitoring Division (EMD) provided co-leadership and 
proactive participation in drafting the Coordinated Shoreline Monitoring Plan for the state and 
federally mandated Santa Monica Bay Beaches Bacterial Total Maximum Daily Load (SMBBB 
TMDL) program.  The SMBBB TMDLs, which became effective July 2003, have stringent 
compliance requirements for Santa Monica Bay shoreline storm drains.  Based on daily 
monitoring, the summer and winter dry-weather SMBBB TMDLs allow for zero and up to three 
annual exceedences of AB 411 standards, respectively.  Compliance must be obtained within 
three years for the summer dry-weather period and within six years for winter dry-weather.  The 
wet-weather portion, which allows for up to seventeen annual exceedances, must be met within 
eighteen years.  The implementation of the coordinated monitoring plan began in November 
2004.  With the approval from the Regional Water Quality Control Board (RWQCB), the 
shoreline monitoring requirements under the SMBBB TMDL were incorporated into the 
Municipal Separate Storm Water Sewer System (MS4) permit to promote consistency of the 
monitoring programs and to conserve resources and staffing, while improving compliance 
monitoring and protecting public health.   
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The following changes in the MS4 monitoring program became effective in November 2004:  
• Sampling locations moved from 50 yards from storm drains to point zero. 
• Monitoring frequency decreased from seven to six days per week; 
• Frequency of enterococcus testing changed from five times per month to five days per week 
• Enterococcus testing method changed from membrane filtration to the chromogenic 

substrate method. 
• In July 2005, monitoring frequency for nine stations was reduced to 5 days per week.  
• In July 2005, monitoring frequency for nine stations was reduced to weekly. 

 
 
This report summarizes the City of Los Angeles EMD’s Santa Monica Bay shoreline 
bacteriological data for the Fiscal Year 2005-2006 (July 1, 2005 to June 30, 2006).  The 
bacteriological data consists of bacterial densities for three groups of indicator bacteria. These 
indicator groups are the total coliforms, fecal coliforms/E. coli, and the enterococci. Their 
presence in water, especially fecal coliforms/E. coli and enterococci, is an indicator of recent 
fecal contamination, which is the major source of many waterborne diseases (Csuros and Csuros 
1999). Monitoring indicator bacteria is currently one of the most efficient means of predicting 
the presence pathogen in marine water.  
 
EMD prepares the daily shoreline report and evaluates the data relative to the California State 
AB411 bathing water quality standards for bacterial densities (Table 1). The Santa Monica Bay 
shoreline bacterial data are then reported to the Los Angeles County Department of Health 
Services (LACDHS). Subsequently, LACDHS takes steps (such as posting health hazard 
warning signs for beach users) to notify beach goers when an exceedance of bacterial standards 
occurs.  
 
 

 
Current indicator bacterial quantification methods depend on incubation and growth of bacteria 
in the laboratory. Results are presently obtained approximately 18 to 24 hours after sample 
collection, thus compromising early notification of public health and contamination source 
identifications. Beginning in November 2004, the chromogenic substrate method was used for all 
SMB shoreline indicator bacterial quantification, including enterococcus which had previously 
been quantified using membrane filtration, an analytical method that took 48 hours to complete. 
The City also participated in the Southern California Coastal Water Research Project Rapid 
Indicator Detection Methods Study to develop newer methods that can provide results faster.   

Density of bacteria in a single sample shall not exceed: 
 10,000 total coliform bacteria/100 ml; or  
 400 fecal coliform bacteria/100 ml; or  
 104 enterococcus bacteria/100 ml; or 
 1,000 total coliform bacteria/100 ml, if the ratio of fecal/total coliform exceeds 0.1 

Table 1.  AB411 Bathing Standards 
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II. MATERIALS AND METHODS 
 
 

A. SAMPLE COLLECTION 
 
Geographically, EMD monitors 18 SMB shoreline stations ranging from Surfrider Beach (S1, 
Malibu Lagoon) in Malibu southward to Malaga Cove (S18) in Palos Verdes Estates (Figure 1). 
On November 1, 2004, the City of Los Angeles implemented the Coordinated Shoreline 
Monitoring Plan (CSMP) for the Santa Monica Bay Beaches Bacterial TMDLs. Some TMDL 
monitoring requirements were incorporated into the MS4 permit, and as a result, the monitoring 
frequency of nine stations, S3, S11 through S15, S17, and S18, was reduced from seven days to 
one day per week. The monitoring frequency of the remaining nine stations, S1, S2, S4 through 
S7, S10, and S16, was changed from seven to five days per week. All shoreline stations were 
sampled at point zero, which is defined as the point at which the discharge from a storm drain or 
creek initially mixes with the receiving water. A station having no storm drain or creek 
associated with it is referred to as an open beach site.  All samples were collected at ankle-depth 
level during daylight hours. 
 
In addition to the above compliance samples, Ballona Creek was sampled daily from midbridge at 
Centinela Avenue and weekly from midbridge at Pacific Avenue.   
 
 
B.  SAMPLE ANALYSIS 
 
Water samples from 18 stations were collected and analyzed according to Standard Methods 
(APHA 1998) for all bacterial indicators.  Total coliform and E. coli bacterial densities were 
determined by the chromogenic substrate method following Standard Methods section 9223, and 
Enterococcus density was determined by Enterolert™, per manufacturer’s instructions. For the 
Ballona Creek stations sampled at Centinela and Pacific Avenue, total coliform and E. coli were 
determined by chromogenic substrate and enterococcus by membrane filtration. 
 
Quality assurance and quality control procedures were conducted to confirm the validity of the 
analytical data collected. All areas impacting reported data were subjected to standard 
microbiological quality control procedures in accordance with Standard Methods (APHA 1998). 
These areas included sampling techniques, sample storage and holding time, facilities, personnel, 
equipment, supplies, media, and analytical test procedures.  Duplicate analyses also were performed 
on ten percent of all samples.  When quality control results were not within acceptable limits, 
corrective action was initiated.  This quality assurance program helped ensure the production of 
uniformly high quality and defensible data. In addition, EMD participates annually in the 
performance evaluation program managed by the California State Department of Health Services 
(CSDHS) as part of its Environmental Laboratory Accreditation Program (ELAP); CSDHS 
biennially certifies EMD. 
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Figure 1.  Location of Santa Monica Bay shoreline monitoring stations, stormdrains, and piers. 
 
 
C.  DATA ANALYSIS 
 
The results obtained from microbiological samples are generally not normally distributed. To 
compensate for a skewed distribution and to obtain a nearly normal distribution, data must be log-
normalized prior to analysis. Geometric means are the best estimate of central tendency for log-
normalized data and were calculated for each bacterial indicator group. Annual geometric means 
were calculated for all shoreline sampling sites.   
 
Shoreline data were divided into periods of wet and dry weather to examine the effects of runoff 
from storm drains on indicator bacterial concentrations. The MS4 permit has defined wet weather as 
the day of rain plus three days following the rain event.  Rain data were obtained from the National 
Weather Service’s Downtown Los Angeles, University of Southern California (USC) records. 
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III. RESULTS 
 
 

Rainfall 
 
During the 2005-2006 fiscal year, measurable rainfall occurred over a nine-month period. The total 
rainfall for Fiscal Year 2005-2006 was 13 inches, which is less than the average rainfall of 15 inches 
for Los Angeles. March had the most rainfall with 2.87 inches.  No rainfall was recorded for July 
and August 2005 for or June 2006 (Figure 2). 
 

           Monthly Rainfall
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 Figure 2.  Monthly rainfall amounts at Downtown Los Angeles, USC, July 2005-June 2006.  
 
 
Shoreline Stations 
 
The annual geometric means for all indicator bacteria were higher during wet weather than during 
dry weather (Figure 3).  The highest bacterial densities during periods of dry weather were often 
found at stations associated with flowing storm drains, at stations adjacent to piers, or at stations 
with compromised circulation.  
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Figure 3.  Annual geometric means for indicator bacteria at each shoreline station in Santa Monica 
Bay during Fiscal Year 2004-2005 wet and dry weather.       
 
 
 
Northern Santa Monica Bay is comprised of stations from Malibu (S1, Malibu Lagoon) to Marina 
Del Rey (S9, Mother’s Beach, Marina Del Rey). The northern SMB shoreline stations’ annual 
bacterial geometric means generally were higher than those of the southern SMB shoreline stations 
for all indicator bacteria. Dry-weather geometric means for total coliform were highest at northern 
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stations S4 (Santa Monica Canyon), S1, S5 (Santa Monica Pier), and S2 (Topanga Canyon). 
Highest E.coli geometric means were noted for stations S5, S4, and S1, and the enterococcus 
geometric mean was highest at station S4. As previously noted, wet-weather geometric means for 
all bacterial indicators were higher than those for dry-weather. Sampling locations with highest wet-
weather bacterial densities for all three indicators were S4, S1, and S2.  
 
Southern Santa Monica Bay includes all of the stations south of Ballona Creek, starting from station 
S10 (Ballona Creek) to station S18 (Malaga Cove, Palos Verdes Estates). The bacterial densities at 
the south SMB shoreline stations were typically lower than those in the north SMB, with the 
exception of station S10 for wet-weather geometric means. During the dry-weather period, 
station S10 had the highest total coliform geometric mean, while highest E. coli and 
enterococcus geometric means were at station S16 (Redondo Beach Pier). The highest total 
coliform, E. coli, and enterococcus wet-weather geometric means were at stations S10 and S12 
(Imperial Hwy storm drain) (Figure 3). It is also interesting to note that there is little difference 
between wet and dry-weather geometric means at S16 for all three indicators. 
 
 
Ballona Creek 
 
The monthly geometric means for the two Ballona Creek sampling locations, Centinela and 
Pacific, were calculated using data of both weather periods combined. At the Centinela sampling 
station, the highest monthly geometric means for total coliform, E. coli, and enterococcus were 
in July, August, and September 2005, respectively (Figure 4). Note that there was not much 
difference between E. coli densities in August and September 2005. The lowest monthly 
geometric means for total coliforms, E. coli, and enterococcus were in February of 2006.  
 
The Pacific station is located downstream from Centinela and is closer to the mouth of Ballona 
Creek. At this station, the total coliform geometric means were highest in July 2005 and March 
2006. E. coli geometric means were highest in September 2005 and March 2006. Enterococcus 
geometric means were highest in January and March 2006 (Figure 4). Geometric means for total 
coliform were lowest in November and December of 2005, and April of 2006. Lowest E. coli 
geometric means were in November and December of 2005, and February and April of 2006. 
Enterococcus geometric means were lowest in July and November of 2005, and June of 2006.    
The bacterial indicator geometric means at Pacific were generally lower than at the Centinela 
station.   
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Figure 4.  Monthly geometric means for indicator bacteria at Ballona Creek stations, dry- and 
wet-weather combined. Centinela and Pacific, July 2005 to June 2006. 
 
 
Water Quality Standards Compliance  
 
Table 2 lists the percent compliance of all AB411 bathing water quality standards for SMB 
shoreline stations during Fiscal Year 2005-2006.  The percent compliances are based on dry-
weather bacterial densities and reflect a measure of water quality for public health. Station S4 
(Santa Monica Storm Drain) was the station with lowest percent compliance of water quality 
standards and highest number of standard exceedances. Next in order of lowest percent 
compliance were stations S1 (Malibu Lagoon) and S2 (Topanga Canyon). Station S5 (Santa 
Monica Pier) had the lowest percent compliance for E. coli. These four stations are in the 
northern part of the Santa Monica Bay.  
 
Southern stations S12 (Imperial Hwy storm drain), S13 (40th Street, Manhattan Beach), S14 
(Manhattan Beach Pier), S15 (Hermosa Beach Pier), S17 (Ave I, Redondo Beach) and S18 
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(Malaga Cove, Palos Verdes Estates) were 100% compliant for all standards, with the exception 
of station S17 with 97.4% compliance for EC:TC ratio. No northern SMB station achieved 100% 
compliance for all standards. 
 
 
 

STATION TOTAL1 E. COLI 2 ENTERO3 EC:TC4 

RATIO 
S01 78.9 63.2 73.7 64.1 
S02 96.2 80.4 64.1 70.8 
S03 97.8 97.8 84.8 95.7 
S04 78.0 59.3 43.5 71.3 
S05 99.0 56.5 90.4 72.2 
S06 97.6 93.8 90.9 95.7 
S07 99.0 99.5 98.1 100 
S08 98.0 100 95.9 100 
S09 100 97.6 94.3 96.2 
S10 88.5 93.8 94.7 98.6 
S11 97.7 97.7 97.7 97.7 
S12 100 100 100 100 
S13 100 100 100 100 
S14 100 100 100 100 
S15 100 100 100 100 
S16 99.5 72.6 90.4 86.1 
S17 100 100 100 97.4 
S18 100 100 100 100 
110,000 Total coliform bacteria/100ml 
2400 E. coli bacteria/100ml 
3104 Enterococcus bacteria/100ml 
4Total coliform level greater than 1000 bacteria/100ml and E. coli:TC ratio is greater 
than 0.1 

 
Table 2.  Percent compliance of bacterial densities at EMD Santa Monica Bay shoreline stations with 
California AB411 bathing water standards during dry weather from July 1, 2005 through June 30, 2006. 
 
 
The frequency of exceedance of the AB411 standards during the dry-weather period only of Fiscal 
Year 2005-2006 is presented in Figure 5. As mentioned above, station S4, followed by stations S1 
and S2 had the most exceedances. The southern part of the Bay had the most stations in compliance; 
the major exceptions being stations S16 (Redondo Beach Pier), which had a high exceedance 
frequency for E. coli and S10 for total coliform. Five out of nine southern stations were 100% 
compliant.  
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Figure 5.  Frequency of exceedance of AB411 standards at SMB shoreline stations during dry 
weather from July 1, 2005 through June 30, 2006. 
 
 
Field Observations 
 
Table 3 provides a summary of field observations of plastic goods (tampon inserters), rubber goods 
(prophylactic rings), and grease particles. All are considered to be materials of sewage origin 
(MOSOs), which, when found, trigger an incidence of treatment plant non-compliance. No grease 
particles have been observed since 1998.  The occurrence of plastic and rubber goods along the 
SMB shoreline decreased markedly from 1994 to 2004 (CLA, EMD, 2005). During Fiscal Year 
2005-2006, none of the 18 stations had any incidences of plastic goods, rubber goods, or grease 
particles.  
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Materials of Sewage Origin (FY 05-06) 

 
Station 

S1 
S2 
S3 
S4 
S5 
S6 
S7 
S8 
S9 

PG* 
0 
0 
0 
0 
0 
0 
0 
0 
0 

RG* 
0 
0 
0 
0 
0 
0 
0 
0 
0 

GP* 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Station 
S10 
S11 
S12 
S13 
S14 
S15 
S16 
S17 
S18 

PG* 
0 
0 
0 
0 
0 
0 
0 
0 
0 

RG* 
0 
0 
0 
0 
0 
0 
0 
0 
0 

GP* 
0 
0 
0 
0 
0 
0 
0 
0 
0 

*LEGEND 
PG-PLASTIC GOODS 
RG-RUBBER GOODS 
GP-GREASE PARTICLES 
 
Table 3.   Number of visual observations of material of sewage origin at shoreline stations, 
during Fiscal Year 2005-2006. 
 
 
 

IV. DISCUSSION 
 
 
Historic monitoring data of Santa Monica Bay has indicated that the wastewater discharge from 
the Hyperion Treatment Plant has no observable impact on water quality at CLA monitored 
shoreline stations. Urban runoff has been identified as one of the major contributors of bacterial 
contamination to Santa Monica Bay (RWQCB, 2005).  The effects of urban runoff on impacted 
shorelines have been studied extensively by regulatory agencies, environmental organizations, 
and universities. Runoff flows over rooftops, freeways, parking lots, construction sites, industrial 
facilities, and other impervious and non-impervious surfaces, collect pollutants and transport them 
through open channels and underground pipes directly to the Bay. Even in dry-weather, ten to 
twenty-five million gallons of water flow daily through storm drains into Santa Monica Bay (Santa 
Monica Bay Restoration Commission, 2004). 
 
Past water quality data has shown that sites with high bacterial densities were associated with either 
a storm drain (or a lagoon) and/or a large heavily used pier. Storm drain data suggests that the 
number of flow days, in conjunction with the rate of flow, also is predictive of high bacterial 
indicator densities (CLA, EMD 2005).1  Southern stations S11 through S18, had the lower overall 
                                                 
1 It is important to note that the position of the mouth of storm drain contributes to the observed number of flow 
days. Storm drain position (buried in sand, submerged, or extended too far in the surf) or the location of the mouth 
of the drain, may obscure vision or make the storm drain inaccessible. Flow observations are noted to the best of the 
observer’s ability, but due to safety concerns, observers are not allowed under piers or to venture far into the surf to 
improve visibility 
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counts than did the northern sites. It seems apparent that sites associated with storm drains with few 
flow days and low-flow rates contributed lower bacterial contamination overall, confirming that 
urban flow and runoff is the major contributor of pollutants to these shoreline receiving waters. 
 
The northern part of the Bay has a number of consistently flowing storm drains. Stations S1, S2, and 
S4 are sites with high densities and each had both a high number of observed flow days and high 
average flow rates (Table 4). Stations S1 and S2 are located near lagoons created and fed by natural 
creeks that flow into the ocean when breached. Surfrider Beach (Station S1) has been designated as 
one of the most polluted beaches in Santa Monica Bay (CLA, EMD 2003). It is located at the outlet 
of the entire Malibu Creek watershed, which has a drainage area equal to approximately 105 square 
miles. When the lagoon is breached, it brings a heavy discharge of pollutants into the surf zone, 
resulting in increased bacterial densities in the Bay. Station S4 has a large watershed area that 
contains horse corrals, a golf course, and some houses on septic systems, all of which contributed to 
its having the highest bacterial densities of all stations. 
 
In its efforts to improve water quality, the City of Los Angeles has employed storm water low-flow 
diversion structures. The CLA has a program geared toward increasing the number of dry-weather 
storm drain flows diverted to sanitary sewers. Stations S3 through S8, S12, and S17 are sites with 
low-flow diversion structures. With the exception of stations S4 and S5, data for Fiscal Year 2005-
2006 exhibited a decrease in AB411 standard exceedances compared to the previous fiscal year.  
 
Ballona Creek is a concrete channel with year-round flow and a drainage area equal to 
approximately 89 square miles. The Centinela station is under tidal influence when ocean tides 
exceed 3.5 feet. The Pacific station is located downstream of Centinela and is close to the shoreline. 
It is sampled to assess the effect that tidal dilution may have on the upstream bacterial levels. This 
dilution effect is suggested by the decreased geometric means for total coliform, fecal coliform/E. 
coli, and enterococcus at Pacific as compared to Centinela. However, this was not the case in March 
2006, when the greatest amount of rainfall occurred, and bacterial geometric means were higher at 
Pacific than in Centinela. These high bacterial means suggest that high tides, near the mouth of 
Pacific station, might have hindered the storm water flow, whose volume was greater than usual, 
downward from Centinela, into the Bay. An additional contributor to this might have been the spill 
on March 19, 2006 entering Ballona Creek between Centinela and Pacific. As a result, Pacific 
yielded an overall higher geometric mean for the month of March 2006.  Additionally, Pacific is 
sampled once per week; whereas, Centinela is sampled five times per week. The fewer samples at 
Pacific means a higher data point contributes relatively more to the geometric mean calculation. 
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Northern Stations 

 
S1 

 
S2 

 
S3 

 
S4 

 
S5 

 
S6 

 
S7 

 
S8 

 
S9 

 
Flow Days 

 
230 

 
173 

 
46 

 
199 

 
12 

 
42 

 
12 

 
1 

 
0 

 
Average Flow rate  

 
 
3 

 
 
3 

 
 
2 

 
 
3 

 
 
0 

 
 
3 

 
 
2 

 
 
2 

 
 
0 

  
 
Southern Stations 

 
S10 

 
S11 

 
S12 

 
S13 

 
S14 

 
S15 

 
S16 

 
S17 

 
S18 

 
Flow Days 

 
247 

 
0 

 
12 

 
2 

 
1 

 
4 

 
0 

 
8 

 
0 

 
Average Flow rate  

 
 
3 

 
 
0 

 
 
1 

 
 
2 

 
 
1 

 
 
1 

 
 
0 

 
 
2 

 
 
0 

 
*FLOW    RATE 
1- Low 
2–Moderate 
3 - Heavy 
 

 

 
 
Table 4. Storm drain flow occurrences, Fiscal Year 2005-2006 
 
 
Studies have shown that urban runoff and storm drain flows leading into the Bay, not effluent 
discharged from Hyperion, are the major contributors of shoreline pollution. The largest source 
of stormwater pollution is the general public. They are contributors of trash containing fast-food 
wrappers, cigarette butts, Styrofoam containers, motor oil, antifreeze, pesticides, sewage 
overflow, and pet waste (CLA, EMD 2005). Plans to reduce stormwater pollution and urban 
runoff, which include structural best management practices (BMPs) and educational programs 
geared toward the general public, businesses, and City employees, are expected to contribute to 
improving and protecting water quality along the Santa Monica Bay shoreline.   
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City of Santa Monica SMURRF Plant Data 
 

(Electronic PDF and MS Excel versions attached to hard copy of Annual Monitoring 
Report) 
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Appendix F 
Costs 
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LACDPW WATER QUALITY MONITORING COSTS 
2005-2006 Storm Season Totals as of June 30, 2006 

Element No. of Sites No. of 
Events Capital Sampling 

Labor 
Station 

Maintenance Laboratory TOTAL 

Mass 
Emission 7 6 $     1,000 $   25,650 $           2,000 $    165,250 $193,900 

Water 
Column 
Toxicity 

7 4 $              - $     10,260 $                   - $      42,350 $  52,610 

Tributary 
Watershed 6 7 $   500 $     15,390 $           500 $      126,000 $142,390 

TOTAL      
2005 - 2006 20 17 $   1,500 $   51,300 $           2,500 $    333,600 $388,900 
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  EXECUTIVE SUMMARY 
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MONITORING PROGRAM OBJECTIVES 
The major objectives of the Monitoring Program outlined in the Municipal Storm Water Permit 
are to: 

• Assess compliance with the Los Angeles County Municipal Storm Water Permit No. 
CAS004001; 

• Measure and improve the effectiveness of the Stormwater Quality Management Plans 
(SQMPs); 

• Assess the chemical, physical, and biological impacts of receiving waters resulting from 
urban runoff; 

• Characterize storm water discharges; 

• Identify sources of pollutants; and 

• Assess the overall health and evaluate long-term trends in receiving water quality. 

The Monitoring Program was designed to address these objectives through the implementation of 
its several elements: core monitoring, which includes mass emission monitoring, water column 
toxicity monitoring, tributary monitoring, shoreline monitoring, and trash monitoring; regional 
monitoring, which includes estuary sampling and bioassessment; and three special studies, which 
include the new development impacts study in the Santa Clara watershed, the peak discharge 
impact study, and the Best Management Practice (BMP) effectiveness study.   

SUMMARY OF MONITORING RESULTS 

CORE MONITORING 

Mass Emission Monitoring 

The purpose of mass emission monitoring is to estimate the mass emissions from the Municipal 
Separate Storm Sewer System (MS4), assess trends in the mass emissions over time, and 
determine if the MS4 is contributing to exceedances of water quality standards by comparing 
results to applicable standards in the Basin Plan for the Coastal Watersheds of Los Angeles and 
Ventura Counties (Basin Plan), the California Ocean Plan (Ocean Plan), or the California Toxics 
Rule (CTR), and with emissions from other discharges.  

Flows were measured and water quality samples were taken at the following seven mass 
emission monitoring sites: Ballona Creek, Malibu Creek, Los Angeles River, Coyote Creek, San 
Gabriel River, Dominguez Channel, and Santa Clara River.  All mass emission sites, except the 
Santa Clara River site, are equipped with automated samplers with integral flow meters for 
collecting flow-composite samples.  A minimum of three storm events, including the first storm, 
and two dry weather events were sampled at each mass emission site.  Total Suspended Solids 
(TSS) were collected from four storm events at the Santa Clara River mass emission site; eight 
storm events at the Ballona Creek, Malibu Creek, and Los Angeles River mass emission sites; 
and seven storm events at Coyote Creek, Dominguez Channel, and San Gabriel River mass 
emission sites. 
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Based on results of the mass emission monitoring, three different water quality analyses, i.e., a 
comparison to appropriate water quality standards, an analysis of pollutant loadings and trends, 
and an evaluation of the correlation between metals/polycyclic aromatic hydrocarbons (PAHs) 
and total suspended solids (TSSs), were conducted.  

Summaries of the analyses are as follows:  

Comparison Study 

A comparison of the monitoring results to the applicable water quality standards in the Basin 
Plan, the Ocean Plan, or the CTR was conducted.  The most conservative standard of the three 
documents was used for the comparison study.  The California Department of Fish and Game 
provided fresh water final acute criteria water quality standards for Chlorpyrifos and Diazinon.  
The Basin Plan is designed to enhance water quality and protect the beneficial uses of all 
regional waters.  The Ocean Plan is applicable to point source discharges to the ocean.  The CTR 
promulgates criteria for priority toxic pollutants in the State of California for inland surface 
waters and enclosed bays and estuaries.       

The following conclusions were drawn from the mass emission comparison study: 

Wet Weather 
Results of concern were chosen to be those in which at least 75% of samples exceeded applicable 
water quality standards.  This is similar to the pollutant investigation threshold of 3 exceedances 
of 4 sampling events in the Tributary Monitoring Program.   
 

• Enterococcus, Fecal Coliform, and Total Coliform exceedances surpassed the above 
mentioned threshold at all mass emission monitoring sites. 

• Total Copper exceedances were a concern in all watersheds, except for San Gabriel River 
and Santa Clara River. 

• Dissolved Copper exceedances were a concern in Los Angeles River and Dominguez 
Channel. 

• Total Zinc exceedances were a concern in Los Angeles River, Dominguez Channel, and 
Ballona Creek. 

• Total Aluminum exceedances surpassed the 75% threshold at Ballona Creek and Santa 
Clara River. 

• Total Lead was a concern in Ballona Creek. 

• Sulfate exceedances were a concern at Malibu Creek.  Sulfate was not identified as a 
Constituent of Concern in the 1994-2005 Integrated Receiving Water Impacts Report, but 
exceedances for Sulfate were found in all samples taken at Malibu Creek. 

• Notable differences between this year’s results and the 1994-2005 list of Constituents of 
Concern are that no dissolved metals exceedances were found in any of the watersheds 
during this monitoring season.  Dissolved metals are a Constituent of Concern in Coyote 
Creek, Los Angeles, River, Dominguez Channel, and Ballona Creek.   
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• There were no exceedances of the standard for Cyanide, whereas it is a Constituent of 
Concern across all watersheds.   

• Diazinon is a Constituent of Concern in Dominguez Channel and Santa Clara River, but 
no exceedances were found in any watersheds during this monitoring year.   

Dry Weather 
Since the Municipal Storm Water Permit requires only two dry weather samples at each mass 
emission monitoring station, at least 75% exceedance of events indicates that both samples 
exceeded the water quality standard.  
 

• Total Coliform and Enterococcus exceedances were a concern in all watersheds, except 
for Malibu Creek. 

• Fecal Coliform exceedances surpassed the above mentioned threshold at Coyote Creek, 
Los Angeles River, Dominguez Channel, and Ballona Creek. 

• Cyanide exceedances were a concern at Los Angeles River and Coyote Creek. 

• Malibu Creek had no exceedances of the water quality standards for Enterococcus and 
Fecal Coliform during dry weather during this season.   

• These results were in general agreement with those on the list of Constituents of Concern 
identified in the 1994-2005 Integrated Receiving Water Impacts Report.  The strongest 
exceptions were that no dissolved metals or Diazinon exceedances were found.   

• Total metals exceedances did not surpass the 75% exceedances threshold mentioned 
above.   

• Cyanide exceedances crossed the 75% exceedances parameter only at the Coyote Creek 
and Los Angeles River, although it is a listed Constituent of Concern across all 
watersheds 

Loading and Trend Analysis   
An estimation of the total pollutant loads due to storm water and urban runoff for each mass 
emission station is shown on Table 4-9.  As required by the Municipal Storm Water Permit, 
samples were collected and analyzed for TSS at all mass emission stations equipped with 
automated samplers for all storm events that resulted in at least 0.25 inches of rainfall.  The 
concentrations for TSS for each storm is shown on Table 4-7 and the total pollutant loading for 
TSS for each mass emission station is shown on Table 4-8.  By analyzing the pollutant loading at 
each mass emission station, it is possible to see if there is any correlation between storm events 
and the amount of pollutant loading.  An analysis of trends in storm water or receiving water 
quality is represented in Figure 4-4.  Although it is difficult to see any sustained trends at this 
time, they will become more apparent in years to come as sampling continues.     

The following conclusions were deduced from the loading analysis:   

• The total runoff volume and pollutant loading at the Los Angeles River monitoring 
station was usually higher than at the other monitoring stations.  Los Angeles River has 
approximately two to twenty five times the surface area of the other watersheds.  This 
creates more potential for surface runoff pollution and likely explains, in part, the 
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increased loading of constituents at the Los Angeles River monitoring station when 
compared to the other monitoring stations.  However, it should be noted that differences 
in loading at different monitoring stations are not directly correlated with watershed 
surface area.  For example, Total Aluminum loadings at Dominguez Channel for the 
10/17/05 storm were approximately seven times less than at the Los Angeles River, while 
the Los Angeles River watershed is twenty five times larger than that of Dominguez 
Channel.   

• The storm on February 27, 2006 produced the single largest TSS load of the season at the 
Los Angeles River with a load 17,750 tons.  This storm was very similar in total 
precipitation to the December 31, but had approximately 3.5 times the runoff volume and 
10 times the TSS load.  Loading rates are highly variable even within the same 
watershed.  The next highest TSS loads from a monitored storm occurred on October 
17,2005, perhaps indicating a first flush phenomena.  The Los Angeles River is the 
largest contributor of TSS out of the seven mass emission stations monitored.    

• Four of the seven mass emissions stations exhibited first flush phenomena for TSS during 
the October 17, 2005 storm.  The Los Angeles River would also have a first flush 
phenoma if the single loading event of February 27, 2006 is ignored.  However, the last 
monitored event at the Los Angeles River on March 28, 2006 had almost the same TSS 
load as the first event, suggesting that TSS evolution or deposition is a continuous 
process or that discreet sources of TSS, such as exposed soil at construction sites, became 
available during the storm season.   

 
• TSS concentrations were usually much higher during wet weather than during dry 

sampling events.  However, the April 25, 2006 sampling event at Ballona Creek revealed 
a TSS concentration that was 1 to 2 orders of magnitude greater than any of the other 
TSS concentrations analyzed during the same event.  This Ballona Creek TSS 
concentration was the third highest at that station during the storm season, less than only 
the presumed first flush of October 17, 2005 and the large storm on December 31, 2005.  
It is likely that this drastic increase in TSS concentration was due to a point source. 

 
• High levels of aluminum, bacteria, copper, lead, nickel and zinc were observed at most 

mass emission stations during most events, and the metal s tended to decline through the 
storm season.   

 
• MBAS loading, which indicates the presence of surfactants, was generally higher in the 

more urbanized watersheds.  MBASs tended to exhibit first flush phenomena in more 
rural watersheds, but tended to be present at fairly constant levels in the more urbanized 
watersheds.  This suggests a continuous source (perhaps industrial) in the urbanized 
areas, while the more rural watersheds may have periodic or seasonal sources. 

 
• COD loads exceeded Dissolved Oxygen (DO) loads at all stations during all storms. BOD 

exceed DO at most locations during most storms.  However, BOD was less than the DO 
load at Malibu Creek for 3 storms, at San Gabriel River for 2 storms and for 1 storm at 
both Coyote Creek and the Santa Clara River.  This is most likely due to a combination of 
flow characteristics and watershed urbanization.  It is not unusual for COD and BOD to 
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exceed DO, and moving bodies of water rely upon gas exchange with the atmosphere to 
prevent anaerobic conditions from developing.  Water from the MS4 system can be 
expected to become anaerobic if it is introduced to an environment where sufficient 
mixing does not occur, and therefore may not be suitable for impoundment or 
introduction into enclosed basins such as Oxford Basin. 

 
 

• The highest Total Dissolved Solids (TDS) loadings occur at San Gabriel River during the 
October 17, 2005 storm and at Malibu Creek during the December 31, 2005 storm.  In 
general, TDS loads increased during the storm season, most likely  due to the presence of 
water in the watersheds after the first storm.  This water collected dissolved materials and 
was then flushed into the MS4 system by additional rainfall.  Malibu Creek has a lot of 
exposed geologic formations which may contribute to TDS loading, and the San Gabriel 
River receives imported waters which may contain elevated TDS levels. 

Correlation Study 
An analysis of the correlation between metals/PAHs and TSS levels was performed.  The study 
focused on metals because the PAH samples at all of the mass emission monitoring stations were 
non-detects. 

A trend line was projected on each of the metals-versus-TSS plots and the coefficient of 
determination (R2) was calculated to see if there was any correlation between the concentrations 
for each metal and TSSs.  The closer the value of R2 is to the number one, the stronger the 
correlation of the two variables.   

 The following conclusions were deduced from the correlation study analysis: 
• Few very strong correlations between TSS and metals concentrations were found.  The 

highest R2 value was for Dissolved Antimony (0.95) in the Adams Drain Watershed.   

• 5 correlations with a R2 value greater than 0.5 were found in the Santa Clara Watershed 
(Dissolved Aluminum, 0.80; Dissolved Barium, 0.64; Dissolved Iron, 0.68; Dissolved 
Nickel, 0.59; and Total Nickel, 0.59). 

• No correlations with a R2 value greater than 0.5 were found when examining the entire  
Ballona Creek  Watershed.  The highest R2 value was 0.44 for Dissolved Barium. 

• Adams Drain Watershed had 13 correlations with a R2 value greater than 0.5 (Total 
Aluminum, 0.64; Dissolved Antimony, 0.95; Total Antimony, 0.74; Dissolved Arsenic, 
0.60; Total Barium, 0.55; Total Chromium, 0.61; Total Copper, 0.53;  Dissolved Iron, 
0.51; Total Iron, 0.67; Dissolved Lead, 0.53; Total Lead, 0.65; Dissolved Nickel, 0.56; 
Total Zinc, 0.65).   

• Correlation of TSS and metal concentrations is poor in large watersheds with multiple 
sources of metals.  Correlations are better in smaller watersheds, most likely due to the 
relatively larger degree of homogeneity in metals sources.  The Santa Clara Watershed 
exhibited more correlation between TSS and metals than the more urbanized Ballona 
Creek Watershed, but less than the much smaller Adams Drain Watershed.  TSS 
correlation should be discontinued in the Mass Emissions Monitoring Program, but may 
prove to be a useful tool in the Tributary Monitoring Program. 
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Water Column Toxicity Monitoring 
The purpose of water column toxicity monitoring is to evaluate the extent and causes of toxicity 
in receiving waters and to modify and utilize the SQMP to implement practices that eliminate or 
reduce sources of toxicity in storm water.   

Samples were taken at all mass emission monitoring stations.  In total, four samples were 
analyzed for toxicity at each site. Dry weather samples were collected on November 29, 2005 (at 
Ballona Creek and Santa Clara River mass emission sites), on January 24, 2006 (at Malibu 
Creek, Los Angeles River, Coyote Creek, San Gabriel River, and Dominguez Channel mass 
emission sites), and on April 25, 2006 (at all 7 mass emission sites).  Wet weather samples were 
collected during the first rain event of the season on October 17, 2005 (at all 7 mass emission 
sites), on November 9, 2005 (at Ballona Creek and Malibu Creek mass emission sites), on 
December 31, 2005 (at Los Angeles River, Coyote Creek, San Gabriel River, and Santa Clara 
River mass emission sites), and also on January 3, 2006 (at the Dominguez Channel mass 
emission site).   

A minimum of one freshwater and one marine species was used for toxicity testing, specifically 
Ceriodaphnia dubia (water flea) 7-day survival/reproduction and Strongylocentrotus purpuratus 
(sea urchin) fertilization . 
 
A minimum of one freshwater and one marine species was used for toxicity testing, specifically 
Ceriodaphnia dubia (water flea) 7-day reproduction/survival and Strongylocentrotus purpuratus 
(sea urchin) fertilization.  Results calculated from the Ceriodaphnia dubia and Strongylocentrotus 
purpuratus tests included the No Observed Effect Concentration (NOEC), 50% Effective 
Concentration (EC50), 50% Lethal Concentration (LC50), and toxicity unit (TU).  NOEC is the 
highest concentration of toxicant that would cause no observable adverse effects on the test 
organisms, which means the values for the observed responses statistically are insignificantly 
different from the controls.  EC50 is the toxicant concentration that would cause an observable 
adverse effect on a quantal response (such as death, fertilization, germination, or development) in 
50% of the test population.  A quantal response is an all-or-none response.  For example, death is 
a quantal response because a test organism can only be either dead or alive after being exposed 
to the toxicant concentration in the test sample.  When the observable effect is death or 
immobility, the term Lethal Concentration or LC is used in place of the term Effective 
Concentration or EC.  Therefore, LC50 is the concentration that produces a 50% reduction in 
survival.  TU is defined in the permit as 100/(LC50 or EC50).  A TU value greater than or equal 
to 1.00 is considered substantially toxic and requires a toxicity identification evaluation (TIE).  

The following conclusions were deduced from water column toxicity testing: 
 

• Ceriodaphnia dubia survival and reproduction were only significantly affected 
by exposure to the wet weather sample collected from the Dominguez 
Channel mass emission station on October 17, 2005.  This sample had a TU 
value of 1.23 for the survival test and that of 1.10 for the reproduction test.  In 
accordance with the Permit, the “baseline” test was conducted and toxicity 
was not observed in this sample, indicating that further TIE manipulations 
were not necessary.  The fact that a slight amount of toxicity was observed in 
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the initial chronic tests indicated that the toxicant was most likely associated 
with volatile compound(s).  The compound(s) apparently dissipated to non-
toxic levels between the time of the initial toxicity tests and initiation of  the 
“baseline” toxicity testing. 

 
• Sea urchin fertilization was significantly affected by exposure to the wet 

weather samples collected from the Ballona Creek, Los Angeles River, and 
Dominguez Channel mass emission stations on October 17, 2005.  These 
samples had TU values equal to 1.31, 1.29, and 1.30, respectively.  The wet 
weather sample collected from  Ballona Creek on November 09, 2005 also 
had a TU value of 1.34 for the fertilization test.  These TU values triggered a 
TIE study in accordance with the Permit.  The “baseline” tests conducted on 
these samples did not detect any toxicity, indicating no purpose to continue 
with further TIE manipulations.  The fact that a slight amount of toxicity was 
observed in the initial chronic tests indicated that the toxicant was most likely 
associated with volatile compound(s).  The compound(s) apparently dissipated 
to non-toxic levels between the time of the initial toxicity tests and initiation 
of the “baseline” toxicity testing. 

 
• Ceriodaphnia dubia survival and reproduction were only significantly affected 

by exposure to the dry weather sample collected from the Malibu Creek mass 
emission station on April 25, 2006.  This sample had a TU value of 1.60 for 
the survival test and that of 2.01 for the reproduction test, which triggered a 
TIE study in accordance with the Permit.  The initial component of the TIE 
study was to conduct a “baseline” test to determine the final TIE test dilutions.  
The “baseline” test was conducted and toxicity was not observed in this 
sample, indicating no purpose in continuing with the TIE analysis.  The fact 
that a slight amount of toxicity was observed in the initial chronic tests 
indicated that the toxicant was most likely associated with volatile 
compound(s).  The compound(s) apparently dissipated to non-toxic levels 
between the time of the initial toxicity tests and initiation of  the “baseline” 
toxicity testing. 

 
• Sea urchin fertilization was only significantly affected by exposure to the dry 

weather sample collected from the Los Angeles River mass emission station 
on January 24, 2006.  This sample had a TU value equal to 1.42.  In 
accordance with the Permit, a TIE was attempted on this sample and toxicity 
was not observed during the “baseline” toxicity testing, indicating no purpose 
for furtherance of the TIE analysis.  The fact that a slight amount of toxicity 
was observed in the initial chronic tests indicated that the toxicant was most 
likely associated with volatile compound(s).  The compound(s) apparently 
dissipated to non-toxic levels between the time of the initial toxicity tests and 
initiation of the “baseline” toxicity testing. 
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Tributary Monitoring 
The purpose of tributary monitoring is to identify sub-watersheds where storm water discharges 
are causing or contributing to exceedances of water quality standards, and to prioritize drainage 
and sub-drainage areas that need management actions.   

Sampling for the 2005-2006 season was conducted at six tributary monitoring stations in the 
Ballona Creek Watershed, same as for the 2004-2005 season. Exactly as during the 2004-2005 
season, the tributaries monitored included Centinela Creek, Sepulveda Channel, Benedict 
Canyon, Adams Drain, Fairfax Drain, and Cochran. A minimum of four storm events and two 
dry events were sampled at each tributary monitoring site.  Due to mechanical problems with the 
automated sampler at the Benedict Canyon site during the first storm of the season, October 17, 
2005, no flow weighted composite samples were collected.  Therefore, an additional storm was 
sampled, including both grab and flow weighted samples, on February 27, 2006. 

In order to identify the sub-watersheds where storm water discharges are causing or contributing 
to exceedances of water quality standards, a comparison was made between tributary water 
quality results and the water quality objectives outlined in the Ocean Plan, the Basin Plan, and 
the CTR.  The freshwater final acute criteria set by the California Department of Fish and Game 
was also used to provide water quality standards for Chlorpyrifos and Diazinon.  Since the 
tributary monitoring stations collect samples from sub-watersheds within the Ballona Creek 
watershed, the results from the Ballona Creek Mass Emission station were also used in the 
analysis. 

The following conclusions were drawn from the wet weather tributary comparison study: 

• Enterococcus, Fecal Coliform, and Total Coliform were ubiquitous in all of 
the tributary watersheds, surpassing the above mentioned 75% exceedance 
threshold. 

• Total Copper was a concern, as identified in the 1994-2005 Integrated 
Receiving Water Impacts Report, across all watersheds. 

• Dissolved Copper exceedances were a concern at Adams Drain. 

• Total Zinc surpassed the 75% threshold in all watersheds, except for Centinela 
Creek and Benedict Canyon. 

• Dissolved Zinc exceedances were a concern at Adams Drain. 

• Cyanide exceedances were a concern in Adams Drain and Cochran. 

• Oil & Grease exceedances were a concern in Adams Drain. 

• These results align with the Constituents of Concern for Ballona Creek, 
identified in the 1994-2005 Integrated Receiving Water Impacts Report.  The 
exceptions are that no exceedances were found for Dissolved Lead, one of the 
Constituents of Concern. 

• Total Zinc and Oil & Grease were not identified as Constituents of Concern 
for Ballona Creek. 
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The following conclusions were drawn from the dry weather tributary comparison study: 

• Total Coliform and Enterococcus surpassed the 75% exceedance pollutant investigation 
threshold in all watersheds. 

• Fecal Coliform exceeded the 75% threshold in all watersheds, except for Adams Drain. 
• Total Copper was a concern in Adams Drain and Cochran. 
• Total Zinc exceedances were a concern in Adams Drain.   
• These results align with the Constituents of Concern for Ballona Creek mentioned above.  

The exceptions are that no exceedances were found for Dissolved Lead and Cyanide.   
• Total Lead exceedances did not surpass the 75% threshold at any of the sites.  Total Lead 

is a Constituent of Concern for Ballona  Creek. 
• Total Zinc is not on the list of Constituents of Concern for Ballona Creek, but a 

significant number of exceedances occurred at Adams Drain. 
In order to help focus management actions in the Ballona Creek watershed, results from the last 
two years of monitoring were analyzed and a loading per area metric was used to prioritize 
pollutant reduction activities.  To prudently plan for future activities, only the top three sites are 
recommended for management actions.  The results indicated that it would benefit the Ballona 
Creek watershed to focus management actions upon Adams Drain, Cochran, and Fairfax Drain 
for all of the above Constituents of Concern for dry weather. 

 

 

Trash Monitoring 
The objectives of trash monitoring are to assess the quantities of trash in receiving waters after 
storm events and to identify areas impaired for trash.  Visual observations of trash were made 
and a minimum of one photograph at each mass emission station was taken after four storm 
events including the first storm event. 

At least 600 catch basin inserts and four Continuous Deflective System (CDS) units have been 
installed in various land uses, including commercial, high density single family residential, 
industrial, low density single family residential, and open space/parks, across the Los Angeles 
River and Ballona Creek watersheds for monitoring trash discharge rates.  The trash collected 
from each device was separated into two categories:  Anthropogenic and Sediment/Vegetation.  
After separating into these categories, the trash collected was then weighed and recorded.  Five 
cleaning events were conducted at each watershed during this storm season.   
The following conclusions were drawn from the trash monitoring results for anthropogenic  
The following conclusions were drawn from the trash monitoring results for anthropogenic trash 
in Los Angeles River and Ballona Creek watersheds: 
 
 
 
 

RB-AR45726



  EXECUTIVE SUMMARY 

Los Angeles County Department of Public Works es-10 

Los Angeles River Watershed 
 
• The rate of collected trash to tributary area in the Los Angeles River Watershed from five 

cleaning events for 2005-06 storm season was 3.3 lbs/acre.  The largest amount of trash 
collected from a single event occurred after the third storm event.   

 
• The Industrial land use was the largest trash contributor of the entire storm season with a rate 

of 8.5 lbs/acre.  The second highest contributor was the Commercial land use with a rate of 
5.3 lbs/acre.  It was followed by the High Density Single Family Residential, the Open Space 
and then the Low Density Single Family Residential land uses with rates of 2.6 lbs/acre, 1.2 
lbs/acre, and 0.1 lbs/acre, respectively. 

 
Ballona Creek Watershed 
 

• The rate of collected trash to tributary area in the Ballona Creek Watershed from five 
cleaning events for 2005-06 storm season was 5.3 lbs/acre.  The largest amount of trash 
collected from a single event occurred after the first storm event.   

 
• The Commercial land use was the largest contributor of the entire storm season with a 

rate of 21.5 lbs/acre. The second largest trash generated rate was from the Open 
Space/Park land use with 4.8 lbs/acre. It was followed by a tie between Industrial and 
Low Density Single Family Residential with 2.5 lbs/acre.  Finally, the lowest contributor 
was the High Density Single Family Residential land use with 1.6 lbs/acre. 

 
REGIONAL MONITORING 

Estuary Sampling 
In compliance with Section II.F of the storm water monitoring requirements, LACDPW is 
participating in the coastal ecology committee of the Bight 2003 project coordinated by the 
Southern California Coastal Waters Research Project (SCCWRP).  The two primary objectives 
of Bight 2003 are to estimate the extent and magnitude of ecological change in the Southern 
California Bight (SCB) and to determine the mass balance of pollutants that currently reside 
within the SCB.  Regional monitoring components include coastal ecology, shoreline 
microbiology, and water quality.  This project has been conducted in collaboration with various 
organizations including regulators, wastewater and stormwater permittees, and citizen volunteers 
under the coordination of SCCWRP. 

 

The goal of the Estuary Sampling program required under Section II.F is to supplement the 
regional monitoring of the SCB estuarine habitats by sampling estuaries for sediment chemistry, 
sediment toxicity, and benthic macroinvertebrate diversity to determine the spatial extent of 
sediment fate from storm water, and the magnitudes of its effects.  In Los Angeles County, the 
estuaries being sampled are those of: Malibu Creek, Ballona Creek, Los Angeles River, San 
Gabriel River, and Dominguez Channel.  

 

RB-AR45727



  EXECUTIVE SUMMARY 

Los Angeles County Department of Public Works es-11 

Following is an update on the status of the SCB Regional Monitoring and Estuary Monitoring 
during this reporting period: 
 
All sampling and analyses for Estuary Monitoring were completed.  The preliminary results were 
subsequently reported in the previous reporting period. 

 
SCCWRP has issued the final Regional Monitoring reports for Sediment Toxicity and Sediment 
Chemistry.  The remaining reports that will complete the Bight 2003 project are expected by 
December 2006. 
 
The Sediment Toxicity report indicated that sediment toxicity was not wide spread in the SCB 
but was concentrated mostly in marinas and estuaries.  In the Los Angeles Region, the majority 
of estuary sediment toxicity was observed in the Dominguez Channel and Ballona Creek and 
may have been the result of organic contaminants, possibly pesticides currently used in the 
watersheds. 
 
The Sediment Chemistry report revealed that the majority of the SCB had some level of 
anthropogenic sediment constituents including metals and organic pollutants.  However, only 
one percent of the SCB was at a moderate to high risk of adverse biological effects (ERM 
quotient greater than 0.5) due to the presence of these sediment constituents.  These sediments 
are mainly located near the LA estuaries, marinas, and large POTWs. 

 
Bioassessment 

Bioassessments aid in the evaluation of the qualitative integrity of water bodies through the 
detection of biological responses and trends resulting from exposure to pollution within 
watersheds.  Section II.G of the storm water monitoring permit requires LACDPW to perform 
regional bioassessments of the streams in Los Angeles County in October every year.  Sampling 
sites are spread throughout each of the six major watersheds and are selected to represent the 
diverse environments of the Los Angeles region. Table 1-1 lists the sampling station locations 
and Figure 1-1 is a map showing the geographical location of the sampling stations.  In addition 
to regional water quality assessment, information gathered from the biological surveys in Los 
Angeles County will be combined with data collected from surrounding counties to refine an 
Index of Biological Indicators for the Southern California region, if possible.  For complete 
details, the final report from the previous year of the Bioassessment Monitoring Program (2005-
2006) is included in Appendix H of this annual report. 
 

SPECIAL STUDIES 

As required by the 2001 Municipal Storm Water Permit, LACDPW, representing the Flood 
Control District, is conducting special monitoring programs, including the following: 
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New Development Impacts Study in the Santa Clara Watershed 
 
The objective of the New Development Impacts Study in the Santa Clara Watershed is to 
evaluate the effectiveness of the Standard Urban Storm Water Mitigation Plan (SUSMP) Best 
Management Practices at reducing pollutants in storm water runoff.   
 
The Regional Board, in a letter dated March 7, 2003, allowed the County and the City of Santa 
Clarita to fulfill this permit requirement by simulating the expected improvements from 
implementation of SUSMP through a mathematical modeling. On November 13, 2003, we 
submitted a work plan to the Regional Board.  The US EPA’s Storm Water Management Model 
(SWMM) will be used to conduct a deterministic hydrological modeling coupled with a 
stochastic Monte Carlo approach for modeling storm water runoff water quality. 
 
A small watershed tributary to the Santa Clara River in the western side of the City of Santa 
Clarita was selected for monitoring and modeling.  The 126-acre drainage area of this pre-
SUSMP site includes a mix of residential and commercial land uses, and therefore met both the 
drainage area sizing and land use criteria for the modeling project.  

 
A monitoring station and rain gage were installed at the outlet of the watershed.  The station 
included a flow meter and automatic sampler.  The equipment can be monitored remotely 
through the cell phone connection and hydrologic data are currently downloaded on a weekly 
basis. 
 
Some of the activities to be conducted in the next reporting period include creation of the 
hydrologic network for SWMM model and compilation of initial series of BMP scenarios that 
will be modeled.  
 
Peak Discharge Impact Study 
 
The study was conducted to fulfill the requirement to develop numeric criteria for peak flow 
control by assessing the potential cause and effect relationships between urbanization in 
watersheds and stream erosion in Los Angeles County.   
 
The SCCWRP and Los Angeles County Flood Control District were jointly conducting the study 
through a consultant contract.   The study results were previously reported.  The numeric criteria 
for peak flow control were developed and submitted in the previous reporting period. 
 
BMP Effectiveness Study 
 
The Municipal Stormwater Permit requires a study of the effectiveness of various BMPs.  Five 
different types of BMPs have been chosen for this study.  These BMPs included five catch basin 
inserts connected in series with a hydrodynamic separator downstream of these inserts in the City 
of South Pasadena, an enhanced manhole in one of Los Angeles County Public Works 
maintenance yards in the City of Los Angeles, a bioswale located in the City of Los Angeles 
inside a small public park, and a treatment train that consisted of a wet vault for oil and 
sediments separation followed by an infiltration trench inside a metal recycling recycling facility 
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in the City of Los Angeles.  Monitoring started during the 2004-2005 season.  Current activities 
include design and construction of flow measuring devices, installation of water samplers, and 
development of monitoring plans. It is anticipated that continuous deflective separator devices 
and metals filtration units will be monitored at the Sun Valley Park Project during the 2006-2007 
season.  The selected BMPs will be evaluated for effectiveness of removing various pollutants 
from stormwater runoff.   

Recommendations 
Monitoring components conducted during the 2005-2006 monitoring season included collecting 
two dry weather samples at each of the tributary monitoring stations as recommended in the 
2002-2003 monitoring report.  In addition, all required samples were taken, including dry 
weather and toxicity samples.  The only exception was the lack of capture of composite samples 
at the Benedict Canyon Tributary Monitoring site due to mechanical issues.  Below are some 
recommendations that were identified based on results of monitoring in the 2005-2006 
monitoring season. 

Many of the polychlorinated biphenyls, SVOCs (Semi Volatile Organic Compounds) , and 
chlorinated pesticides cannot be compared to the water quality standards because there are no 
standards listed in the Basin Plan, Ocean Plan, or CTR.  However, even if there were water 
quality standards, none of these constituents were detected at any of the mass emission or 
tributary monitoring stations. We recommend  discontinuing sampling for these constituents, 
except during the first storm event of every year.   

Some constituents sampled at the tributary stations, particularly Total Copper and Total Zinc 
continued to show exceedances of water quality standards during this second year of monitoring.  
The Municipal Storm Water Permit requires the initiation of a focused effort to identify sources 
of pollutant within that sub-watershed when a constituent exceeds a water quality standard in 
three out of four samples.  To identify the possible sources of these pollutants, LACDPW 
compared them with the water quality data collected from the land-use monitoring stations.  The 
land-use of all tributary monitoring stations is predominantly high density single family 
residential.  The land-use monitoring water quality data indicate that Total Copper and Total 
Zinc were also typically found from the same land-use, high density single family residential.  
Based upon two-years of monitoring at the Ballona Creek Tributary Monitoring sites, it is 
recommended that management actions be focused upon the Constituents of Concern in the 
Adams Drain, Cochran, and Centinela Creek watersheds for wet weather.  For dry weather, it is 
recommended that management actions be focused upon the Constituents of Concern in the 
Adams Drain, Cochran, and Fairfax Drain watersheds. 

As two seasons have been spent gathering data at Ballona Creek tributary monitoring sites, 
verifying results, it is recommended that tributary monitoring be moved to San Gabriel River 
tributaries for the 2006-2007 season. 

In order to identify and better understand the source(s) of pollution, mass emission monitoring, 
toxicity monitoring, trash monitoring, and tributary monitoring will be continued in the future in 
addition to the regional monitoring and special studies, as required by the Municipal Storm 
Water Permit. 
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Figure 1-1 
Bioassessment Monitoring Study 

Station Locations within the County of Los Angeles 

Data contained in this map is produced in 
whole or in part from the Thomas Bros. 
Maps® digital database.  This map is 
copyrighted and reproduced with 
permission granted by Thomas Bros. 
Maps®.  All rights reserved. 

RB-AR45731



RB-AR45732



�������������	
��	������		
����������
��	�����
�����
���	���	�����������������
�����
��� 
 ������������	

�������������	�����
�����������	���	�����
�������������
������
���
����������������	�������	�����������
��
������������
��	����	�����	���	����
����������
������	�����
�������������������������
����������	�

���������	

������������������

������������

����

���

&'!(")�&��*

�"(")!*�+�!!%

#"%��+$!!*#$$�

,�&
$

$!*
�,
�&

!���)"�

�"!)$%"

-��)-�.

)$�"$

�"(")!*
&'
!(
")

("��&"

(�
�"

&"����"!�

����$��!

)$
�"
)�
%$
�

%��
���
�$
��&
�

��
)��
�

/"--
")%

$�

#"%�#$$�

%�
$&
0"
)

��)��� !

!��&�"�" �

�')�$�
 +!���&$

!�
#

 �
�"
#
�*

)$
%%
�$

)"

�"(")#
�!

11111

11111

�"(")!*� !"�

%������$��&�

11111

11111

%���(�&"��"

#�%+�� �$�

&"����"!�

11111

#�%+�� �$�
11111

11111

11111

11111

�"(")!*
11111

11111

11111

11111

/"--")%$�
�

�

��

�
��� � ��� ��� ��� ����	

-�������%�����

��2���%������

��2���&
�����

#�����
�	�����������������

�	������������	������

!����	

� �����������%������

RB-AR45733



�������������	
��	������		
����������
��	�����
�����
���	���	������������������
�����
��� 
 ������������	

�������������	�����
�����������	���	�����
�������������
������
���
����������������	�������	�����������
��
������������
��	����	�����	���	����
����������
������	�����
�������������������������
����������	�

���������		

�������������
��������������

��

����

���	

�� ��!"#�# 

�!$%�

%&�'#(�%$�)

�#'#(�)�*$�� 

+# ��*���)+���
 &! #�

,$%
�

��)
�,
$%

����(#�

�$!%��!

�#�

-�$(-�.

+$
� *

$(#

(��#�

�#'#(�)

'#!$%#

�&!�)

'$
!#

�#
'#
(�
)�
"�
#!

!��$�!��

(�
�#

(�
 �

!
 �!

���
��
!$%

�

+# �+���

�%
#�!

�,�
(/

 �
�%
/#
(

%�*&#!"�

���%$#!#"�

�&(��!

��
(

-(�!/*$"*��!�%�
��
+
��
#(

�%
�!

)�
!

"�
�#
+
�)

(�
  
��

(#

�#'#(+
$�

00000

00000

�#'#(�)�"�#!

�&�*����!�

 �!�����!$%�

00000

 �!�'$%#!�#

00000

+� *$!"��!

%#!�$!#��
+� *$!"��!

00000

00000

00000
�#'#(�)

0000
0

00000

00000 00000

00000
1#--#( �!

� �

��

�
��� � ��� ��� ��� ����	

-������� �����

��2��� ������

��2���%
�����

+�����
�	�����������������

����	����%�����

�����	

����������� �����������

RB-AR45734



�������������	
��	������		
����������
��	�����
�����
���	���	������������������
�����
��� 
 ������������	

�������������	�����
�����������	���	�����
�������������
������
���
����������������	�������	�����������
��
������������
��	����	�����	���	����
����������
������	�����
�������������������������
����������	�

���������	�

��������
�����
��������������

���

����

�� !"#$$�

%������$��&�

'�#�'$(�""!�%" )��$

&)!*"(�&��+

,�&
$

$!+
�,
�&

,(
��
(�
"��(

&"��)(

!���("�

!��&$!�

#�
!%'
�("

($�"$

&)
!*
"(

*"��&"

�)��+

&"����"!�

���&'"%�"(

%���*�&
"��"

����$��!

($
�"
(�
%$
�

%��
���
�$
��&
�

��
(��
�

-"..
"(%

$�
#"%�#$$�

$&
"��

�,�
(/

%�
$&
/"
(

�*
��
��
$�

��,"(��!

 !"��

!��&�"�" �

��
(,
$(
�
!�
���
-"
(�

�"�!%$�

"%��"�&'

��
 !
"#

$$
�

��
(/
"�

 �
�"
#
�+

���$��/���"+

,"(%'�� 

�"*"(#
�!

11111

11111

%�
��
���
$�
�&� 11111

!+� !"�

11111
%������$�

11111

11111

!��&$!�

%���*�&"��"

#�%'�� �$�

&"����"!�

11111

#�%' �
11111

11111

2�'

11111

111
11

11111

11111

1111
1

11111

11111

11111

11111

11111

-".."(%$�

�

�

��

�
��� � ��� ��� ��� ����	

.�������%�����

��3���%������

��3���&
�����

#�����
�	�����������������

&���������&���4

!����	

�����������%�������

RB-AR45735



�������������	
��	������		
����������
��	�����
�����
���	���	�����������������
�����
��� 
 ������������	

�������������	�����
�����������	���	�����
�������������
������
���
����������������	�������	�����������
��
������������
��	����	�����	���	����
����������
������	�����
�������������������������
����������	�

���������	

�������������������

��������������

����

��

���	

���


��

�� ��!"#�# 

$!"�#%���

&'�(#)�&$�*

�#(#)�*�+$�� 

+'!

%# ��+���*%���
 '! #�

,$&
�

��*
�,
$&

����)#�

(#)!�!

�#�)� #

.�$).�/

��
'

)��#�

�#(#)�*

&+#(*�&+� #
&'
�(
#)

(#!$&#

�� �.#�
$0

($
!#

&#!�$!#��

��!&+# �#)

�#
(#
)�
*�
"�
#!

��
(�
)�
��

!��$�!��

)�
�#
)�
 �

!

 �!
���
��
!$&

�

��
)$!
�

1#..
#) 

�!

%# �%���

 �
�&
-#
)

 $�
(#
)�
��
-#

&�+'#!"�

��)�$!��'�+#)�-$!"�1)

���&$#!#"�

#/,� $�$�!

�')��!

��
��$
1#
)�

��
)+

��

.)�!-�$!+$"+��!�

)$(#) $�#

+�
�(

#)

�)
-#
�

&�
��
%
��
#)

�&
�!

*�
!

"�
�#
%
�*

)�
  
��

)#

,#) +
!

 �
!�1
'�
$�!

�#(#)%
$�

22222

22222

22222

22222 22222

�#(#)�*�"�#!

22222

�'�+����!�

222
22

22222

22222

 �!�����!$&�

22222

22222 22222

222
22

222
22

22222

22222

 �!�����!$&�

22222

 �!�($&#!�#

2222

22222

2222
2

222
22

3 �

4�+

22222

22222

%� +$!"��!

2222

&#!�$!#��

22222

22222

%� +$!"��!

&#
!�
)�

�

22222

22222
5)�

22222

22222

22222

")
�!
�

22222

22222

&�
�,

��
!

22222

&���)���

22222

22222

22222

22222

�#(#)�*

2222
2

222
22

(#
)�

�!
�

�!�

22222

22222

6�+

22222

222
22

22222

222
22

22222

�)���%�*

22222 2222
2

22222

1#..#) �!

�

�

��

�
��� � ��� ��� ��� ����	

.������� �����

��7��� ������

��7���&
�����

%�����
�	�����������������

&��
����������������

�����	

&��
����������������&��
����������������&��
����������������&��
����������������&��
����������������&��
����������������&��
����������������&��
����������������&��
����������������&��
����������������&��
����������������&��
����������������&��
����������������&��
����������������

��7���&
�����

����������� ������

��7��� ������

�

RB-AR45736



�������������	
��	������		
����������
��	�����
�����
���	���	������������������
�����
��� 
 ������������

�������������	�����
�����������	���	�����
�������������
������
���
����������������	�������	�����������
��
������������
��	����	�����	���	����
����������
������	�����
�������������������������
����������	�

���������	

�������������������

��������������

����

��

���	


��

���

�� ��!"#�# 

$!"�#%���

!$&�

&'�(#)�&$�*

�#(#)�*�+$�� 

%# ��+���*%���
 '! #�

,$&
�

��*
�,
$&

&#!�')*

����)#�

�$!&��!

(#)!�!

�#�)� #

-�$)-�.

 +
$)#

)��#�

�#(#)�*

&'
�(
#)

(#!$&#

�� �-#�
$/

�'!�*

($
!#

&#!�$!#��

��!&+# �#)

�#
(#
)�
*�
"�
#!

��
(�
)�
��

!��$�!��

)�
�#
)�
 �

!
 �!

���
��
!$&

�

��
)$!
�

0#--
#) 

�!

%# �%���

�&
#�!

�,�
)1

 �
�&
1#
)

 $�
(#
)�
��
1#

&�+'#!"�

��)�$!��'�+#)�1$!"�0)

���&$#!#"�

#.,� $�$�!

�')��!

�$
),

�)
�
��
��$
0#
)�

-)�!1�$!+$"+��!�

+�
�(

#)

��
)1

#�

&�
��
%
��
#)

�&
�!

*�
!

"�
�#
%
�*

)�
  
��

)#

������1$!!#*

,#) +$!"

�#(#)%
$�

22222

22222

22222

22222222
2

22222

�#(#)�*�"�#!

22222

222
22

22222

 �!�����!$&�

22222

22222 22222

22222

 �!�����!$&�

22222

 �!�($&#!�#

22222

222
22

22222

%� +$!"��!

22222

&#!�$!#��

22222

%� +$!"��!

22222

22222

22222

222
22

")
�!
�

22222

22222
22222

22222

22222

22222

�#(#)�*

2222
2

222
22

(#
)�

�!
�

2222
2

22222

3�+

22222

222
22
22222

222
22

22222

22222

22222

22222

0#--#) �!

�

�

��

�
��� � ��� ��� ��� ����	

-������� �����

��4��� ������

��4���&
�����

%�����
�	�����������������

-�����5�������������

�����	

����������� �������

RB-AR45737



�������������	
��	������		
����������
��	�����
�����
���	���	�����������������
�����
����
 ������������	

�������������	�����
�����������	���	�����
�������������
������
���
����������������	�������	�����������
��
������������
��	����	�����	���	����
����������
������	�����
�������������������������
����������	�

���������	

���������������
��������������

��

����

��

���

	
��

�� ��!"#�# 

%!"�#&���

 �!�����!%$�

$'�(#)�$%�*

�#(#)�*�+%�� 

&# ��+���*&���
 '! #�

,%$
�

��*
�,
%$

��"!��%�

$#!�')*

����)#�

�%!$��!

�#

-�%)-�.

/#) +%�

&%
� +

%)#

��
')

#�
�$
�!

*�
!

)��#�

�#(#)�*

��
%(#

���),�)/

$'
�(
#)

(#!%$#
�'!�*

(%
!#

$#!�%!#��

��!$+# �#)

�#
(#
)�
*�
"�
#!

 �!�(%$
#!�#

!��%�!��

)�
�#
)�
 �

!

 �!
���
��
!%$

�

��
)%!
�

0#--
#) 

�!

&# �&���

�$
#�!

�,�
)/

 �
�$
/#
)

$�+'#!"�

���$%#!#"�

�')��!

�%
),

�)
�
��
��%
0#
)�

��
)+

��

-)�!+%"+��!�

!#%� �!
,��% ��# ��#�$+

��
�

��
)/

#�

$�
��
&
��
#)

�$
�!

*�
!

"�
�#
&
�*

)�
  
��

)#

������/%!!#*

,#) +%!"

�#(#)&
%�

1111111111

11111

11111

 �
!�
���
�!
%$�

11111

11111

�#(#)�*�"�#!

11111

�'�+����!�

11111

11111

 �!�����!%$�

11111

11111

11111

1111

11111

�%!$��!

 �!�(%$#!�#

111
11

11111

11111

11111

&� +%!"��!

$#!�%!#��

11111

&� +%!"��!

11111

11111

2�+

11111

11111

111
11

11111

111
11

11111

11111

11111

�#(#)�*
111
11

1111
1

11111

11111

11111

11111

11111

 #,'
�(#�

�

0#--#) �!

�

�

��

�
��� � ��� ��� ��� ����	

-������� �����

��3��� ������

��3���$
�����

&�����
�	�����������������

 �����	��$
�����

�����	

����������� �����������

RB-AR45738



RB-AR45739



RB-AR45740



RB-AR45741



RB-AR45742



RB-AR45743



RB-AR45744



RB-AR45745



�������������	
��	������		
����������
��	�����
�����
���	���	�������
�����
����
 ������������

�������������	�����
�����������	���	�����
�������������
������
���
����������������	�������	�����������
��
������������
��	����	�����	���	����
����������
������	�����
�������������������������
����������	�

���������	

��������������������
��������������������

����

��

���	

���


����

��

����

���

����

�� ��!"#�# 

"�#!

%!"�#&���

 �!�����!%$�

)�&�)�'!##�� #"(!��

$(�*#'�$%�+

�#*#'�+�)%�� 

&# ��)���+&���

�*
��
�!

��
%!

$'
#!

 )
�&

 (! #�

-%$
�

��+
�-
%$

-'
�%
'%
#��'

��"!��%�

$#!�('+

&
��

��
�

����'#�

�('��!,

�%!$��!

*#'!�!

�#�'� #
.�%'.�/

��!,#' )%�

&%
� )

%'#
��
('

#�
�$
�!

+�
!

'��#�

�#*#'�+

��
%*#

���'-�',

$)#*+�$)

$(
�*
#'

�'
��

�&
�+  �

!�
-#
�'

�

*#!%$#

�� �.#�
%0

�(!�+

*%
!#

$#!�%!#��

��!$)# �#'

�#
*#
'�
+�
"�
#!

��
*�
'�
��

 �!�*%$
#!�#

#�  

!��%�!��
'�

�#
'�
 �

!

 �!
���
��
!%$

�

��
'%!
�

1#..
#' 

�!

&# �&���

�$
#�!

�-�
',

 �
�$
,#
'

�*
%�
�%
�!

%�-#'%��

"�#!!��!�#' �!�.'
&+�2��'�! %�

 %�
*#
'�
��
,#

$�)(#!"�

��'�%!��(�)#'�,%!"�1'

���$%#!#"�

#/-� %�%�!

�('��!

�%
'-

�'
�
��
��%
1#
'�

��
')

��

.'�!,�%!)%")��!�

'%*#' %�#

!#%� �!

)�
�*

#'

-��% ��# ��#�$)
%!
"�
#&

��
�

��
',

#�

$�
��
&
��
#'

�$
�!

+�
!

"�
�#
&
�+

'�
  
��

'#

������,%!!#+

-#' )%!"

 �
!�1
(�
%�!

�#*#'&
%�

33333

33333

33333
33333

33333

33333

33333

33333

33333

33333

 �
!�
���
�!
%$�

33333

333
33

33333 33333

#�� #"(!��

3333

�#*#'�+�"�#!

33333

�(�)����!�

333
33

33333

33333

33333

333
3

33333

333
33

 �!�����!%$�

33333

33333

33333 33333

333
33

333
33

33333

33333

 �!�����!%$�

33333

33333

33333

�%!$��!

 �!�*%$#!�#

33333

33333

&#
 �
#'
!

333
33

333
33

33333

33333

33333

33333

 �!�.#'!�!��

333
33

&� )%!"��!

33333

$#!�%!#��

33333

33333

33333

&� )%!"��!

33333

$#
!�
'�

�

33333

33333

4'�

5�)

33333

33333

33333

33333

33333

333
33

"'
�!
�

33333

33333

33333
33333

333
33

33333

$���'

3333

33333

33333

33333

33333

33333

�#*#'�+

333
33

33333

333
33

3333
3

333
33

*#
'�

�!
�

�'�!�

3333
3

33333

33333

6�)

33333

333
33

33333

333
33

33333

33333

�'���&�+

33333

33333

33333

&
�)
�'

!#)%")��

3333
3

33333

 #-(
�*#�

�

1#..#' �!

.������� �����

��7��� ������

��7���$
�����

&�����
�	�����������������

�	������������	������

.�����8�������������

$��
����������������

$���������$���9

����	����$�����

 �����	��$
�����

�����	

�

��

�
��� � ��� ��� ��� ����	

RB-AR45746



Figure 4-1
Historic Los Angeles Monthly Wet Season Rainfall at Station #716, Ducommun St., Los 

Angeles
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Figure 4-2  
Los Angeles Annual (Wet Season) Rainfall at Station #716, Ducommun St., Los Angeles 
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Figure 4.4.1a 
Mass Emission Loadings Total Suspended Solids
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Figure 4.4.1b 
Mass Emission Loadings Total Suspended Solids
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Figure 4.4.2 
Mass Emission Loadings Total Dissolved Solids
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Figure 4.4.3 Load Trend Analysis for  Ballona Creek
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Figure 4.4.4 Load Trend Analysis for  Ballona Creek
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Figure 4.4.5 Load Trend Analysis for  Ballona Creek

0
200
400
600
800

1000
1200
1400
1600
1800
2000

To
ta

l N
ic

ke
l 

D
is

so
lv

ed
B

ar
iu

m
 

To
ta

l L
ea

d 

D
is

so
lv

ed
 Z

in
c 

To
ta

l C
op

pe
r 

D
is

so
lv

ed
Al

um
in

um

To
ta

l B
ar

iu
m

 

Fl
uo

rid
e 

10/17/05 11/09/05 12/31/05 02/17/06

RB-AR45754



Figure 4.4.6 Load Trend Analysis for  Ballona Creek
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Figure 4.4.7 Load Trend Analysis for  Ballona Creek
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Figure 4.4.8 Load Trend Analysis for  Ballona Creek
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Figure 4.4.9 Load Trend Analysis for  Malibu Creek
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Figure 4.4.10 Load Trend Analysis for  Malibu Creek
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Figure 4.4.11 Load Trend Analysis for  Malibu Creek
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Figure 4.4.12 Load Trend Analysis for  Malibu Creek
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Figure 4.4.13 Load Trend Analysis for  Malibu Creek
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Figure 4.4.14 Load Trend Analysis for  Malibu Creek
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Figure 4.4.15 Load Trend Analysis for  Los Angeles River
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Figure 4.4.16 Load Trend Analysis for  Los Angeles River
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Figure 4.4.17 Load Trend Analysis for  Los Angeles River
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Figure 4.4.18 Load Trend Analysis for  Los Angeles River
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Figure 4.4.19 Load Trend Analysis for  Los Angeles River
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Figure 4.4.20 Load Trend Analysis for  Los Angeles River
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Figure 4.4.21 Load Trend Analysis for  Coyote Creek
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Figure 4.4.22 Load Trend Analysis for  Coyote Creek
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Figure 4.4.23 Load Trend Analysis for  Coyote Creek
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Figure 4.4.24 Load Trend Analysis for  Coyote Creek
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Figure 4.4.25 Load Trend Analysis for  Coyote Creek
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Figure 4.4.26 Load Trend Analysis for  Coyote Creek
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Figure 4.4.27 Load Trend Analysis for  San Gabriel River
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Figure 4.4.28 Load Trend Analysis for  San Gabriel River
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Figure 4.4.29 Load Trend Analysis for  San Gabriel River
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Figure 4.4.30 Load Trend Analysis for  San Gabriel River
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Figure 4.4.31 Load Trend Analysis for  San Gabriel River
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Figure 4.4.32 Load Trend Analysis for  San Gabriel River
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Figure 4.4.33 Load Trend Analysis for  Dominguez Channel
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Figure 4.4.34 Load Trend Analysis for  Dominguez Channel
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Figure 4.4.35 Load Trend Analysis for  Dominguez Channel
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Figure 4.4.36 Load Trend Analysis for  Dominguez Channel
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Figure 4.4.37 Load Trend Analysis for  Dominguez Channel
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Figure 4.4.38 Load Trend Analysis for  Dominguez Channel
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Figure 4.4.39 Load Trend Analysis for  Santa Clara River
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Figure 4.4.40 Load Trend Analysis for  Santa Clara River
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Figure 4.4.41 Load Trend Analysis for  Santa Clara River

0

50

100

150

200

250

300

350

To
ta

l N
ic

ke
l 

To
ta

l L
ea

d 

D
is

so
lv

ed
 Z

in
c 

To
ta

l C
op

pe
r 

D
is

so
lv

ed
B

ar
iu

m
 

To
ta

l Z
in

c 

To
ta

l B
ar

iu
m

 

N
H

3-
N

 

M
B

A
S

 

Lo
ad

in
g 

(lb
s)

10/17/05 12/31/05 01/14/06 02/17/06

RB-AR45790



Figure 4.4.42 Load Trend Analysis for  Santa Clara River
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Figure 4.4.43 Load Trend Analysis for  Santa Clara River
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Figure 4.4.44 Load Trend Analysis for  Santa Clara River

0

50000

100000

150000

200000

250000

300000

350000

400000

C
O

D
 

C
hl

or
id

e

V
ol

at
ile

S
us

pe
nd

ed
S

ol
id

s

S
ul

fa
te

 

A
lk

al
in

ity
 

H
ar

dn
es

s 

To
ta

l D
is

so
lv

ed
S

ol
id

s

Lo
ad

in
g 

(lb
s)

10/17/2005 12/31/2005 01/14/2006 02/17/2006

RB-AR45793



Figure  4.5.41 Correlation of Dissolved Aluminum and 

TSS at Adams Drain
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Figure  4.5.42 Correlation of Total Aluminum and TSS at 

Adams Drain
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Figure  4.5.43 Correlation of Dissolved Antimony and TSS 

at Adams Drain
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Figure  4.5.44 Correlation of Total Antimony and TSS at 

Adams Drain
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Figure  4.5.45 Correlation of Dissolved Arsenic and TSS 

at Adams Drain
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Figure  4.5.46 Correlation of Total Arsenic and TSS at 

Adams Drain
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Figure  4.5.47 Correlation of Dissolved Barium and TSS 

at Adams Drain
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Figure  4.5.48 Correlation of Total Barium and TSS at 

Adams Drain
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Figure  4.5.49 Correlation of Dissolved Chromium and 

TSS at Adams Drain
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Figure  4.5.50 Correlation of Total Chromium and TSS at 

Adams Drain
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Figure  4.5.51 Correlation of Dissolved Copper and TSS 

at Adams Drain
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Figure  4.5.52 Correlation of Total Copper and TSS at 

Adams Drain
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Figure  4.5.53 Correlation of Dissolved Iron and TSS at 

Adams Drain
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Figure  4.5.54 Correlation of Total Iron and TSS at Adams 

Drain
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Figure  4.5.55 Correlation of Dissolved Lead and TSS at 

Adams Drain
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Figure  4.5.56 Correlation of Total Lead and TSS at 

Adams Drain
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Figure  4.5.57 Correlation of Dissolved Nickel and TSS at 

Adams Drain
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Figure  4.5.58 Correlation of Total Nickel and TSS at 

Adams Drain
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Figure  4.5.59 Correlation of Dissolved Zinc and TSS at 

Adams Drain
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Figure  4.5.60 Correlation of Total Zinc and TSS at 

Adams Drain
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Figure  4.5.21 Correlation of Dissolved Aluminum and 

TSS at Ballona Creek
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Figure  4.5.22 Correlation of Total Aluminum and TSS at 

Ballona Creek

y = 4.7747x + 936

R
2
 = 0.2036

0

1000

2000

3000

4000

5000

6000

0 100 200 300 400 500 600

TSS (mg/L)

[T
o

ta
l 
A

lu
m

in
u

m
] 

u
g

/L

Figure  4.5.23 Correlation of Dissolved Antimony and TSS 

at Ballona Creek
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Figure  4.5.24 Correlation of Total Antimony and TSS at 

Ballona Creek
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Figure  4.5.25 Correlation of Dissolved Arsenic and TSS 

at Ballona Creek
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Figure  4.5.26 Correlation of Total Arsenic and TSS at 

Ballona Creek
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Figure  4.5.27 Correlation of Dissolved Barium and TSS 

at Ballona Creek
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Figure  4.5.28 Correlation of Total Barium and TSS at 

Ballona Creek
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Figure  4.5.29 Correlation of Dissolved Chromium and 

TSS at Ballona Creek
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Figure  4.5.30 Correlation of Total Chromium and TSS at 

Ballona Creek
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Figure  4.5.31 Correlation of Dissolved Copper and TSS 

at Ballona Creek
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Figure  4.5.32 Correlation of Total Copper and TSS at 

Ballona Creek
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Figure  4.5.33 Correlation of Dissolved Iron and TSS at 

Ballona Creek
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Figure  4.5.34 Correlation of Total Iron and TSS at 

Ballona Creek
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Figure  4.5.35 Correlation of Dissolved Lead and TSS at 

Ballona Creek
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Figure  4.5.36 Correlation of Total Lead and TSS at 

Ballona Creek
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Figure  4.5.37 Correlation of Dissolved Nickel and TSS at 

Ballona Creek
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Figure  4.5.38 Correlation of Total Nickel and TSS at 

Ballona Creek
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Figure  4.5.39 Correlation of Dissolved Zinc and TSS at 

Ballona Creek
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Figure  4.5.40 Correlation of Total Zinc and TSS at 

Ballona Creek
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Figure  4.5.1 Correlation of Dissolved Aluminum and TSS 

at Santa Clara River y = 0.6953x - 121.61

R
2
 = 0.8035
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Figure  4.5.2 Correlation of Total Aluminum and TSS at 

Santa Clara River
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Figure  4.5.3 Correlation of Dissolved Antimony and TSS 

at Santa Clara River
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Figure  4.5.4 Correlation of Total Antimony and TSS at 

Santa Clara River
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Figure  4.5.5 Correlation of Dissolved Arsenic and TSS at 

Santa Clara River
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Figure  4.5.6 Correlation of Total Arsenic and TSS at 

Santa Clara River
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Figure  4.5.7 Correlation of Dissolved Barium and TSS at 

Santa Clara River
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Figure  4.5.8 Correlation of Total Barium and TSS at 

Santa Clara River
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Figure  4.5.9 Correlation of Dissolved Chromium and TSS 

at Santa Clara River
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Figure  4.5.10 Correlation of Total Chromium and TSS at 

Santa Clara River
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Figure  4.5.11 Correlation of Dissolved Copper and TSS 

at Santa Clara River

y = 0.0021x + 3.3485

R
2
 = 0.3206

0

1

2

3

4

5

6

7

8

9

0 500 1000 1500 2000

TSS (mg/L)

[D
is

s
o

lv
e

d
 C

o
p

p
e

r]
 u

g
/L

Figure  4.5.12 Correlation of Total Copper and TSS at 

Santa Clara River
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Figure  4.5.13 Correlation of Dissolved Iron and TSS at 

Santa Clara River
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Figure  4.5.14 Correlation of Total Iron and TSS at Santa 

Clara River
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Figure  4.5.15 Correlation of Dissolved Lead and TSS at 

Santa Clara River
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Figure  4.5.16 Correlation of Total Lead and TSS at Santa 

Clara River
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Figure  4.5.17 Correlation of Dissolved Nickel and TSS at 

Santa Clara River
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Figure  4.5.18 Correlation of Total Nickel and TSS at 

Santa Clara River
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Figure  4.5.19 Correlation of Dissolved Zinc and TSS at 

Santa Clara River
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Figure  4.5.20 Correlation of Total Zinc and TSS at Santa 

Clara River
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Figure 4.6 Total Suspended Solids Concentrations  - All 
Watersheds (mg/L)
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Figure 4.7.1 Total Suspended Solids Concentrations at Ballona Creek (S01) (mg/L)
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Figure 4.7.4 Total Suspended Solids Concentrations at Coyote Creek (S13) (mg/L)
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Figure 4.7.6 Total Suspended Solids Concentrations at Dominguez Channel (S28) (mg/L)
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Figure 4.7.3 Total Suspended Solids Concentrations at L.A. River@ Wardlow (S10) (mg/L)
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Figure 4.7.2 Total Suspended Solids Concentrations at Malibu Creek (S02) (mg/L)
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Figure 4.7.7 Total Suspended Solids Concentrations at Santa Clara River (S29) (mg/L)
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Figure 4.7.5 Total Suspended Solids Concentrations at San Gabriel River (S14) (mg/L)
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This section describes the results, data analysis, and recommendations for the 2005-2006 
Monitoring Program.  

4.1 HYDROLOGY:  PRECIPITATION AND FLOW 
The monthly rainfall during the 2005-2006 storm season was compared to the long-term pattern 
of rainfall in Figure 4-1.  During this storm season, the total rainfall was about 10.28 inches.  
Figure 4-2 shows that the total annual rainfall of 10.28 inches during the 2005-2006 storm season 
in downtown Los Angeles was just about two-thirds the average annual rainfall.  The average 
annual rainfall over 133 seasons at Station # 716, Ducommun Street in downtown Los Angeles is 
about 15.51 inches.   Table 4-1 summarizes the hydrologic and meteorologic conditions of each 
station-event monitored during this storm season.  A collection of 2005-2006 season 
hydrographs for each storm event from the monitored sites is included in Appendix A.  Each 
hydrograph includes the time of the first and last composite sample aliquot collection, the sample 
volume interval, and the percent of storm sampled.  Due to a recent change in the operation and 
maintenance of the gaging station at the Santa Clara River Mass Emission station, flow data for 
the first storm, October 17,2005, was not captured.  The Department’s Water Resources Division 
was still setting up the station with its own equipment after taking it back from the United States 
Geological Survey.  Estimated flows for the first storm at the Santa Clara River site were 
generated by comparing flows between that station and those from the nearest United States 
Geological Survey gaging station, which is downstream near the City of Piru, for the three 
subsequent storms.   

4.2 STORM WATER QUALITY 
An inventory of the composite and grab samples taken for the chemical and biological analysis 
and toxicity analysis during the 2005-2006 monitoring season is included in Tables 4-2, 4-2a,  
and 4-3.  

4.2.1 Mass Emission Analysis  
This section provides a description of wet weather and dry weather mass emission results 
generated during the 2005-2006 monitoring season.   

The County analyzes for an extensive number of individual water quality constituents, the results 
of which are included in Appendix B, along with a comparison to the applicable water quality 
standard.  A comparison was made between mass emission water quality results and the water 
quality objectives outlined in the Ocean Plan, the Basin Plan, and the CTR.  The freshwater final 
acute criteria set by the California Department of Fish and Game was also used to provide water 
quality standards for chlorpyrifos and diazinon.  The Municipal Storm Water Permit specifically 
requires the County to assess the pollutant loading for the sampling events that are analyzed for 
the complete list of constituents following the 2005-2006 storm season.  In addition, the 
Municipal Storm Water Permit requires the identification and analysis of any long-term trends in 
storm water or receiving water runoff.  An analysis of the correlation between pollutants of 
concern (metals and PAHs) and TSS loadings for the sampling events was also performed.    
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4.2.1.1 Comparison Study 

As required by the Municipal Storm Water Permit, a comparison to the applicable water quality 
standards from the Basin Plan, the Ocean Plan, or the CTR for mass emission monitoring was 
conducted.  The lowest possible standard of the three documents was used for the comparison 
study.  The California Department of Fish and Game provided freshwater final acute criteria 
water quality standards for chlorpyrifos and diazinon.  The Basin Plan is designed to enhance 
water quality and protect the beneficial uses of all regional waters.  The Ocean Plan is applicable 
to point source discharges to the ocean.  The CTR promulgates criteria for priority toxic 
pollutants in the State of California for inland surface waters and enclosed bays and estuaries.      
Constituents that exceeded the applicable water quality standards are highlighted in Appendix B.  
Table C-7 shows the applicable water quality standards for both the mass emission and tributary 
monitoring programs.  Table 4-4 and Figure 4-3 summarize this comparison analysis. 

The following conclusions were drawn from the mass emission comparison study: 
5  

Wet Weather 
At least four storms were monitored at each of the mass emission stations during the 2005-2006 
season, meeting the Municipal Storm Water Permit requirement of monitoring a minimum of 
three storm events, including the first storm.  One exception is the Coyote Creek station, where 
five storms were monitored.  Results of concern were chosen to be those in which at least 75% of 
samples exceeded applicable water quality standards.  This is similar to the pollutant 
investigation threshold of 3 exceedances of 4 sampling events in the Tributary Monitoring 
Program.  A general overview of the results of concern are best presented using Table 1 below.  
(An x indicates constituents for which at least 75% of samples exceeded applicable water quality 
standards in each watershed.) 
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Table 1. Constituents for which at least 75% of samples exceeded applicable 
water quality standards for each watershed based on Mass Emission 
monitoring results. 

.  
Watershed 

Constituents San 
Gabriel 
River 

Coyote 
Creek 

Los 
Angeles 

River 

Dominguez 
Channel 

Ballona 
Creek 

Malibu 
Creek 

Santa 
Clara 
River 

Enterococcus x x x x x x x 

Fecal Coliform x x x x x x x 

Total Coliform x x x x x x x 

Total Aluminum     x  x 

Total Copper  x x x x x  

Dissolved Copper   x x    

Total Lead     x   

Total Zinc   x x x   

Sulfate      x  

 

The results confirm that bacteria is a persistent concern throughout all of the watersheds during 
wet weather.  Except for San Gabriel River, one or more metals are also a concern amongst all 
watersheds.  The results are in accord with the Constituents of Concern identified in the 
Department’s 1994-2005 Integrated Receiving Water Impacts Report (Table 1, Executive 
Summary, page 5).  The Constituents of Concern considered both wet and dry weather 
monitoring results, using yearly mean constituent values and applicable water quality standards 
to calculate the frequency and magnitude of exceedances.  Notable differences between this 
year’s results and the 1994-2005 list of Constituents of Concern are that Dissolved Copper was 
the only dissolved metal where significant exceedances were found in any of the watersheds 
during this monitoring season.  It was found in Los Angeles River and Dominguez Channel.  
Dissolved metals are a Constituent of Concern in Coyote Creek, Los Angeles, River, Dominguez 
Channel, and Ballona Creek.  There were no exceedances of the standard for Cyanide, whereas it 
is a Constituent of Concern across all watersheds.  Diazinon is a Constituent of Concern in 
Dominguez Channel and Santa Clara River, but no exceedances were found in any watersheds 
during this monitoring year.  Sulfate was not identified as Constituents of Concern in the 1994-
2005 Integrated Receiving Water Impacts Report, but exceedances for Sulfate were found in all 
samples taken at Malibu Creek. 

It should be noted that not all results required in the NPDES Municipal Permit were obtained 
during this season.  Due to the light nature of the storm, some Semi-Volatile Organics (EPA 625) 
and Base/Neutral results were not obtained during the January 14, 2006 sampling event at 
Dominguez Channel.  Also, alpha and gamma-Chlordane were not analyzed due to an oversight 
by the Los Angeles County Agricultural Commissioner/Weights & Measures Toxicology Lab.  
All Total Chlordane results were non-detects.  However, particular vigilance will be given 
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towards ensuring the receipt of results for the aforementioned constituents in the upcoming 
monitoring year. 

 
Dry Weather 
The Municipal Storm Water Permit requires only two dry weather samples at each monitoring 
station.  A general overview of the results of concern are best presented using Table 2 below.  
(An x indicates constituents for which at least 75% of samples (2 of 2 events) exceeded 
applicable water quality standards in each watershed.) 
 

Table 2. Constituents for which at least 75% of samples exceeded applicable 
water quality standards for each watershed based on Mass Emission 
monitoring results. 

.  
Watershed 

Constituents San 
Gabriel 
River 

Coyote 
Creek 

Los 
Angeles 

River 

Dominguez 
Channel 

Ballona 
Creek 

Malibu 
Creek 

Santa 
Clara 
River 

Enterococcus x x x x x  x 

Fecal Coliform  x x x x   

Total Coliform x x x x x  x 

Cyanide  x x     

Chloride       x 

Total Dissolved 
Solids  x  x x   

 

The results show the persistence of Total Coliform and Enterococcus indicator bacteria 
exceedances in all watersheds during dry weather, except for Malibu Creek.  Fecal Coliform was 
also an issue of concern amongst all watersheds, except for Malibu Creek and San Gabriel River.  
Malibu Creek had no exceedances of the water quality standards for Enterococcus and Fecal 
Coliform during dry weather during this season.  As with the wet weather results, these results 
were in general agreement with those on the list of Constituents of Concern identified in the 
1994-2005 Integrated Receiving Water Impacts Report.  The strongest exceptions were that no 
dissolved metals or Diazinon exceedances were found.  Total metals exceedances did not surpass 
the 75% exceedances threshold mentioned above.  Cyanide exceedances crossed the 75% 
exceedances parameter only at the Coyote Creek and Los Angeles River, whereas it is a listed 
Constituent of Concern across all watersheds.  Chloride and Total Dissolved Solids were not 
identified as Constituents of Concern.  However, all dry weather samples exceeded the water 
quality objective guidelines at Santa Clara River for Chloride; and Ballona Creek, Coyote Creek, 
and Dominguez Channel for Total Dissolved Solids.  Note that there are no waterbody specific 
objectives for Total Dissolved Solids at Ballona Creek, Coyote Creek, and Dominguez Channel.  
The effluent limit was based upon the guidelines in the Basin Plan, which would be protective of 
the potential MUN (Drinking Water Standards) Beneficial Use. 
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It should be noted that not all results required in the NPDES Municipal Permit were obtained 
during this season.  Due to mechanical issues with the automated samplers, Chlorinated 
Pesticides and Polychlorinated Biphenyls were not obtained during the April 25, 2006 sampling 
event at Ballona Creek.  New samplers will be purchased in the coming years to replace the old 
models in the Mass Emission stations.  Also, alpha and gamma-Chlordane were not analyzed due 
to an oversight by the Los Angeles County Agricultural Commissioner/Weights & Measures 
Toxicology Lab.  All Total Chlordane results were non-detects.  However, particular vigilance 
will be given towards ensuring the receipt of results for the aforementioned constituents in the 
upcoming monitoring year. 

4.2.1.2  Loading and Trend Analysis   

An estimation of the total pollutant loads due to storm water and urban runoff for each mass 
emission station is shown on Table 4-9.  As required by the Municipal Storm Water Permit, 
samples were collected and analyzed for TSS at all mass emission stations equipped with 
automated samplers for all storm events that resulted in at least 0.25 inches of rainfall.  The 
concentrations for TSS for each storm is shown on Table 4-7 and the total pollutant loading for 
TSS for each mass emission station is shown on Table 4-8.  By analyzing the pollutant loading at 
each mass emission station, it is possible to see if there is any correlation between storm events 
and the amount of pollutant loading.  An analysis of trends in storm water or receiving water 
quality is represented in Figure 4-4.  Some first flush phenomena are observed, primarily with 
pollutants associated with particulate matter, and storms with greater runoff volumes typically 
have larger pollutant loadings.  Although an analysis of loading versus time yields little useful 
information, it may be possible to analyze the loading as it relates to total precipitation or 
precipitation intensity.  Long term temporal trends cannot be found by analyzing one years worth 
of data and an analysis of historical long term temporal trends can be found in the 1994-2005 
Integrated Receiving Water Impacts Report.  Additional long term trend analysis will be 
conducted for the next Integrated Receiving Water Impacts Report. 

The following conclusions were deduced from the loading analysis: 
• The total runoff volume and pollutant loading at the Los Angeles River monitoring 

station was usually higher than at the other monitoring stations.  Los Angeles River has 
approximately two to twenty five times the surface area of the other watersheds.  This 
creates more potential for surface runoff pollution and likely explains, in part, the 
increased loading of constituents at the Los Angeles River monitoring station when 
compared to the other monitoring stations.  However, it should be noted that differences 
in loading at different monitoring stations are not directly correlated with watershed 
surface area.  For example, Total Aluminum loadings at Dominguez Channel for the 
10/17/05 storm were approximately seven times less than at the Los Angeles River, while 
the Los Angeles River watershed is twenty five times larger than that of Dominguez 
Channel.   
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• The storm on February 27, 2006 produced the single largest TSS load of the season at the 
Los Angeles River with a load 17,750 tons.  This storm was very similar in total 
precipitation to the December 31, but had approximately 3.5 times the runoff volume and 
10 times the TSS load.  Loading rates are highly variable even within the same 
watershed.  The next highest TSS loads from a monitored storm occurred on October 
17,2005, perhaps indicating a first flush phenomena.  The Los Angeles River is the 
largest contributor of TSS out of the seven mass emission stations monitored.    

• Four of the seven mass emissions stations exhibited first flush phenomena for TSS during 
the October 17, 2005 storm.  The Los Angeles River would also have a first flush 
phenoma if the single loading event of February 27, 2006 is ignored.  However, the last 
monitored event at the Los Angeles River on March 28, 2006 had almost the same TSS 
load as the first event, suggesting that TSS evolution or deposition is a continuous 
process or that discreet sources of TSS, such as exposed soil at construction sites, became 
available during the storm season.   

 
• TSS concentrations were usually much higher during wet weather than during dry 

sampling events.  However, the April 25, 2006 sampling event at Ballona Creek revealed 
a TSS concentration that was 1 to 2 orders of magnitude greater than any of the other 
TSS concentrations analyzed during the same event.  This Ballona Creek TSS 
concentration was the third highest at that station during the storm season, less than only 
the presumed first flush of October 17, 2005 and the large storm on December 31, 2005.  
It is likely that this drastic increase in TSS concentration was due to a point source. 

 
• High levels of aluminum, bacteria, copper, lead, nickel and zinc were observed at most 

mass emission stations during most events, and the metal s tended to decline through the 
storm season.   

 
• MBAS loading, which indicates the presence of surfactants, was generally higher in the 

more urbanized watersheds.  MBASs tended to exhibit first flush phenomena in more 
rural watersheds, but tended to be present at fairly constant levels in the more urbanized 
watersheds.  This suggests a continuous source (perhaps industrial) in the urbanized 
areas, while the more rural watersheds may have periodic or seasonal sources. 

 
• COD loads exceeded Dissolved Oxygen (DO) loads at all stations during all storms. BOD 

exceed DO at most locations during most storms.  However, BOD was less than the DO 
load at Malibu Creek for 3 storms, at San Gabriel River for 2 storms and for 1 storm at 
both Coyote Creek and the Santa Clara River.  This is most likely due to a combination of 
flow characteristics and watershed urbanization.  It is not unusual for COD and BOD to 
exceed DO, and moving bodies of water rely upon gas exchange with the atmosphere to 
prevent anaerobic conditions from developing.  Water from the MS4 system can be 
expected to become anaerobic if it is introduced to an environment where sufficient 
mixing does not occur, and therefore may not be suitable for impoundment or 
introduction into enclosed basins such as Oxford Basin. 
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• The highest Total Dissolved Solids (TDS) loadings occur at San Gabriel River during the 
October 17, 2005 storm and at Malibu Creek during the December 31, 2005 storm.  In 
general, TDS loads increased during the storm season, most likely  due to the presence of 
water in the watersheds after the first storm.  This water collected dissolved materials and 
was then flushed into the MS4 system by additional rainfall.  Malibu Creek has a lot of 
exposed geologic formations which may contribute to TDS loading, and the San Gabriel 
River receives imported waters which may contain elevated TDS levels. 

    

Pollutant Loading Example 
At the request of the RWQCB, below is an example of the pollutant loading calculation: 

Site:   Ballona Creek Mass Emission Station 

Storm event:  12/25/2003 

Constituent:  Nitrate 

Concentration:  4.75mg/L 

Runoff Volume: 481.8 acre-ft  (440 acre-ft Runoff + 41.8 acre-ft Base Flow) 

1lb = 454 g 

1g = 1,000 mg = 1x106 µg 

1L = 0.03531467 ft3 

1 ft3 = 2.2957 x 10 –5 acre-ft 
 

Pollutant Loading = (Pollutant Concentration)(Runoff Volume) 

Pollutant Load = (4.75 mg/L)(481.8 acre-ft)(1g/1,000 mg)(1 lb/454g)(1 ft3/2.2957 x 10 –5 acre-
ft)( 1L/0.03531467 ft3) 

Pollutant Load = 6223 lbs. 
 
4.1.2.3 Correlation Study 

An analysis of the correlation between metals and TSS levels for the mass emission monitoring 
was performed.  The study was only conducted on metals because the PAH samples at all of the 
monitoring stations were non-detects.  In the 1994-2005 Integrated Receiving Water Impacts 
Report an analyses of the metals and TSS correlation was conducted.  This report found that 
there was poor correlation between TSS and metals in all watersheds besides the Santa Clara 
River Watershed. It was suggested to remove the TSS correlation requirement from the permit in 
order to free up resources for increased tributary monitoring.  These suggestions were included 
in the 2006 Report on Waste Discharge, and in anticipation of the Regional Water Quality 
Control Board’s agreement TSS correlation analysis was only conducted for the Santa Clara 
River Watershed, Ballona Creek Watershed and the Adams Drain Watershed.  Ballona Creek 
and Adams Drain were chosen because of their inclusion in the tributary monitoring program.    

Conversion factors
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A trend line was projected on each of the metals-versus-TSS plots and the coefficient of 
determination (R2) was calculated to see if there was any correlation between the concentrations 
for each metal and TSS for the Santa Clara River, Ballona Creek and Adams Drain monitoring 
stations (Figure 4-5).  The closer the value of R2 is to the number one, the stronger the 
correlation of the two variables.   

The following conclusions were deduced from the correlation study analysis: 
• Few very strong correlations between TSS and metals concentrations were found.  The 

highest R2 value was for Dissolved Antimony (0.95) in the Adams Drain Watershed.   

• 5 correlations with a R2 value greater than 0.5 were found in the Santa Clara Watershed 
(Dissolved Aluminum, 0.80; Dissolved Barium, 0.64; Dissolved Iron, 0.68; Dissolved 
Nickel, 0.59; and Total Nickel, 0.59). 

• No correlations with a R2 value greater than 0.5 were found when examining the entire   
Ballona Creek  Watershed.  The highest R2 value was 0.44 for Dissolved Barium. 

• Adams Drain Watershed had 13 correlations with a R2 value greater than 0.5 (Total 
Aluminum, 0.64; Dissolved Antimony, 0.95; Total Antimony, 0.74; Dissolved Arsenic, 
0.60; Total Barium, 0.55; Total Chromium, 0.61; Total Copper, 0.53;  Dissolved Iron, 
0.51; Total Iron, 0.67; Dissolved Lead, 0.53; Total Lead, 0.65; Dissolved Nickel, 0.56; 
Total Zinc, 0.65).   

• Correlation of TSS and metal concentrations is poor in large watersheds with multiple 
sources of metals.  Correlations are better in smaller watersheds, most likely due to the 
relatively larger degree of homogeneity in metals sources.  The Santa Clara Watershed 
exhibited more correlation between TSS and metals than the more urbanized Ballona 
Creek Watershed, but less than the much smaller Adams Drain Watershed.  TSS 
correlation should be discontinued in the Mass Emissions Monitoring Program, but may 
prove to be a useful tool in the Tributary Monitoring Program. 

4.2.2 Tributary Monitoring Analysis  
This section provides a description and analysis of wet weather and dry weather tributary results 
generated during the 2005-2006 monitoring season.   

Though only a requirement for the first storm of the season, tributary monitoring analysis 
included all of the water quality constituents monitored under the mass emission monitoring 
program, the results of which are included in Appendix B.  Flow was also measured and is 
reported as hydrographs, which can be found in Appendix A.  In order to identify the sub-
watersheds where storm water discharges are causing or contributing to exceedances of water 
quality standards, a comparison was made between tributary water quality results and the water 
quality objectives outlined in the Ocean Plan, the Basin Plan, and the CTR.  The lowest possible 
standard of the three documents was used for the comparison study.  The freshwater final acute 
criteria set by the California Department of Fish and Game was also used to provide water 
quality standards for Chlorpyrifos and Diazinon.  

Since the tributary monitoring stations collect samples from sub-watersheds within the Ballona 
Creek watershed, the results from the Ballona Creek Mass Emission station were also used in the 
analysis.  However, it should be pointed out that two of the sites, Centinela Creek and Sepulveda 
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Channel, are situated below the Ballona Creek Mass Emission station.  It was not possible to 
accurately identify any problems based on dry weather results as only two samples were taken at 
each tributary monitoring station in compliance with the Municipal Storm Water Permit as 
modified by the Los Angeles Regional Water Quality Control Board.  Constituents that exceeded 
the applicable water quality standards are highlighted in Appendix B.  Table 4-5 summarizes this 
comparison analysis.  Tables 3 and 5 below provide a summary of findings based upon this 
monitoring year’s results, using the 3 exceedances out of 4 sampling events (or 75% of samples) 
pollutant investigation threshold parameter in the NPDES Municipal Permit.  Tables 4 and 6 
provide a ranked list of sites for consideration of management actions based upon monitoring 
conducted at the tributary monitoring sites over the past two years.  A ranking based upon 
loading rates per area was created for each of the Constituents of Concern identified for Ballona 
Creek in the 1994-2005 Integrated Receiving Water Impacts Report. 

The following conclusions were drawn from the wet weather tributary comparison study: 

 
 

Table 3. Constituents for which at least 75% of samples exceeded applicable 
water quality standards for each watershed based on Ballona Creek 
Tributary Site monitoring results. 

 
Watershed 

Constituents Centinela 
Creek 

Sepulveda 
Channel 

Benedict 
Canyon 

Adams 
Drain 

Fairfax 
Drain Cochran 

Enterococcus x x x x x x 

Fecal Coliform x x x x x x 

Total Coliform x x x x x x 

Total Copper x x x x x x 

Dissolved 
Copper    x   

Cyanide    x  x 

Total Zinc  x  x x x 

Dissolved Zinc    x   

Oil & Grease    x   

 
These results align with the Constituents of Concern for Ballona Creek, identified in the 1994-
2005 Integrate Receiving Water Impacts Report.  The exceptions are that no exceedances were 
found for Dissolved Lead, one of the Constituents of Concern.  Also, Total Zinc, and Oil & 
Grease exceedances in excess of the 75% parameter were found at some of the sites.  Those 
constituents were not identified in the list of Constituents of Concern for Ballona Creek.  
Dissolved Copper and Dissolved Zinc are also not identified in the list of Constituents of 
Concern for Ballona Creek, yet significant exceedances were found in Adams Drain. 
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In order to help focus management actions in the Ballona Creek watershed, results from the last 
two years of monitoring were analyzed and a loading per metric area was used to prioritize 
pollutant reduction activities.  Below are the results of that analysis for wet weather: 

 
Table 4. Ranking of Ballona Creek Tributary Monitoring sites for management 

actions per Constituent of Concern identified for Ballona Creek in the 
1994-2005 Integrated Receiving Water Impacts Report.   

 
Constituent of Concern 

Manageme
nt Action  

Rank Order 

Entero-
coccus 

(MPN/ 

hectare) 

Fecal 
Coliform 

(MPN/ 

hectare) 

Total 
Coliform 

(MPN/ 

Hectare) 

Total 
Copper 

(kg/ 

hectare) 

Total 
Lead 

(kg/ 

hectare) 

Dissolved 
Lead 

(kg/ 

hectare) 

Cyanide 
(kg/ 

hectare) 

1 
Adams 
Drain 

(2.31E+14) 

Cochran 

(1.42E+14) 

Adams 
Drain 

(4.53E+14) 

Adams 
Drain 

(2.26E-2) 

Adams 
Drain 

(1.65E-2) 

Centinela 
Creek 

(6.36E-4) 

Cochran 
(4.71E-2) 

2 
Cochran 

(8.71E+13) 

Adams 
Drain 

(1.11E+14) 

Cochran 

(2.03E+14) 

Centinela 
Creek 

(1.58E-2) 

Centinela 
Creek 

(9.76E-3) 

Adams 
Drain 

(6.04E-4) 

Adams 
Drain 

(3.96E-2) 

3 
Centinela 

Creek 

(5.80E+13) 

Fairfax 
Drain 

(3.82E+13) 

Centinela 
Creek 

(1.11E+14) 

Cochran 

(1.26E-2) 

Cochran 

(9.69E-3) 

Cochran 

(4.24E-4) 

Centinela 
Creek 

(1.73E-2) 

4 
Fairfax 
Drain 

(5.40E+13) 

Centinela 
Creek 

(2.52E+13) 

Fairfax 
Drain 

(4.76E+13) 

Fairfax 
Drain 

(5.11E-3) 

Fairfax 
Drain 

(3.16E-3) 

Fairfax 
Drain 

(2.07E-4) 

Fairfax 
Drain 

(9.86E-4) 

5 
Sepulveda 
Channel 

(4.61E+12) 

Sepulveda 
Channel 

(4.61E+12) 

Benedict 
Canyon 

(9.56E+12) 

Sepulveda 
Channel 

(1.87E-3) 

Sepulveda 
Channel 

(7.03E-4) 

Sepulveda 
Channel 

(5.06E-5) 

Sepulveda 
Channel 

(1.64E-4) 

6 
Benedict 
Canyon 

(3.44E+12) 

Benedict 
Canyon 

(1.34E+12) 

Sepulveda 
Channel 

(8.24E+12) 

Benedict 
Canyon 

(5.57E-4) 

Benedict 
Canyon 

(2.24E-4) 

Benedict 
Canyon 

(1.61E-5) 

Benedict 
Canyon 

(5.70E-5) 

 
To prudently plan for future activities, only the top three sites are recommended for management 
actions.  The results in Table 4 indicate that it would benefit the Ballona Creek watershed to 
focus management actions upon Adams Drain, Cochran, and Centinela Creek for all of the above 
Constituents of Concern. 
 

It should be noted that not all results required in the NPDES Municipal Permit were obtained 
during this season.  Due to the light nature of the storm, Ammonia (NH3) was not obtained 
during the January 14, 2006 sampling event at Sepulveda Channel.  For the same reason, results 
for some Herbicides were not obtained for the November 9, 2005 event at Fairfax Drain and 
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Cochran.  Only results for constituents obtained by grab sample were obtained for the October 
17, 2005 storm at Benedict Canyon due to mechanical issues with the automated sampler at that 
station.  New monitoring protocols were instituted to ensure that necessary grab sampling to 
create flow-weighted composites will be instituted should mechanical repairs not suffice to 
collect samples.  This was particularly emphasized for the first storm of the season.  A complete 
set of grab and composite sample results was obtained for one additional storm beyond the 
NPDES Municipal Permit’s minimum requirement at the Benedict Canyon site.  Also, alpha and 
gamma-Chlordane were not analyzed due to an oversight by the Los Angeles County 
Agricultural Commissioner/Weights & Measures Toxicology Lab.  All Total Chlordane results 
were non-detects.  However, particular vigilance will be given towards ensuring the receipt of 
results for the aforementioned constituents in the upcoming monitoring year. 

The following conclusions were drawn from the dry weather tributary comparison study: 

Table 5. Constituents for which at least 75% of samples exceeded applicable 
water quality standards for each watershed based on Ballona Creek 
Tributary Site monitoring results. 

.  
Watershed 

Constituents Centinela 
Creek 

Sepulveda 
Channel 

Benedict 
Canyon 

Adams 
Drain 

Fairfax 
Drain Cochran 

Enterococcus x x x x x x 

Fecal Coliform x x x  x x 

Total Coliform x x x x x x 

Total Copper x   x  x 

Total Zinc    x   

Total Dissolved 
Solids  x x x x x 

 
These results align with the Constituents of Concern for Ballona Creek mentioned above.  The 
exceptions are that no exceedances were found for Dissolved Lead and Cyanide.  Total Lead 
exceedances did not surpass the 75% threshold at any of the sites.  Also, Total Zinc exceedances 
in excess of the 75% threshold were found at Adams Drain.  That pollutant is not on the list of 
Constituents of Concern for Ballona Creek as mentioned above. All dry weather samples 
exceeded the water quality objective guidelines for Total Dissolved Solids at all watersheds, 
except Centinela Creek.  Note that there are no waterbody specific objectives for Total Dissolved 
Solids in the Ballona Creek watershed.  The effluent limit was based upon the guidelines in the 
Basin Plan, which would be protective of the potential MUN (Drinking Water Standards) 
Beneficial Use. 
 
 
In order to help focus management actions in the Ballona Creek watershed, results from the last 
two years of monitoring were analyzed and a loading per metric area was used to prioritize 
pollutant reduction activities.  Below are the results of that analysis for dry weather: 
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Table 6. Ranking of Ballona Creek Tributary Monitoring sites for management 
actions per Constituent of Concern identified for Ballona Creek in the 
1994-2005 Integrated Receiving Water Impacts Report.  

 
Constituent of Concern 

Management 
Action  

Rank Order 

Entero-
coccus 

(MPN/ 

hectare) 

Fecal 
Coliform 

(MPN/ 

hectare) 

Total 
Coliform 

(MPN/ 

Hectare) 

Total 
Copper 

(kg/ 

hectare) 

Total 
Lead 

(kg/ 

hectare) 

Dissolved 
Lead 

(kg/ 

hectare) 

Cyanide 
(kg/ 

hectare) 

1 
Adams 
Drain 

(4.08E+10) 

Fairfax 
Drain 

(1.24E+11) 

Adams 
Drain 

(2.31E+12) 

Cochran 

(6.05E-4) 

Cochran 

(7.11E-5) 

Cochran 

(1.07E-4) 

Cochran 

(2.13E-4) 

2 
Cochran 

(3.66E+10) 

Sepulveda 
Channel 

(1.10E+11) 

Cochran 

(7.35E+11) 

Adams 
Drain 

(3.06E-4) 

Adams 
Drain 

(2.86E-5) 

Fairfax 
Drain 

(5.00E-5) 

Fairfax 
Drain 

(1.00E-4) 

3 
Fairfax 
Drain 

(2.58E+10) 

Cochran 

(7.28E+10) 

Fairfax 
Drain 

(5.60E+11) 

Fairfax 
Drain 

(2.74E-4) 

Fairfax 
Drain 

(2.54E-5) 

Adams 
Drain 

(1.02E-5) 

Adams 
Drain 

(5.60E-5) 

4 
Sepulveda 
Channel 

(1.48E+10) 

Adams 
Drain 

(2.02E+10) 

Benedict 
Canyon 

(4.54E+11) 

Sepulveda 
Channel 

(4.44E-5) 

Sepulveda 
Channel 

(7.61E-6) 

Benedict 
Canyon 

(8.36E-6) 

Sepulveda 
Channel 

(2.96E-5) 

5 
Benedict 
Canyon 

(8.60E+9) 

Benedict 
Canyon 

(8.98E+9) 

Sepulveda 
Channel 

(3.73E+11) 

Benedict 
Canyon 

(4.06E-5) 

Centinela 
Creek 

(4.32E-6) 

Sepulveda 
Channel 

(5.98E-6) 

Benedict 
Canyon 

(1.67E-5) 

6 
Centinela 

Creek 

(3.04E+8) 

Centinela 
Creek 

(1.01E+9) 

Centinela 
Creek 

(4.63E+10) 

Centinela 
Creek 

(1.59E-5) 

Benedict 
Canyon 

(3.74E-6) 

Centinela 
Creek 

(1.15E-6) 

Centinela 
Creek 

(2.31E-6) 

 
The results above indicate that it would be beneficial to focus management actions upon 
Cochran, Fairfax Drain, and Adams Drain for all of the above Constituents of Concern. 

It should be noted that not all results required in the NPDES Municipal Permit were obtained 
during this season.  Due to light flows over a 24-hour period, Chlorinated Pesticides and 
Polychlorinated Biphenyls results were not obtained during the April 25, 2006 sampling event at 
the Adams Drain and Fairfax Drain sites.  Calibration efforts will be improved to allow for 
sampling a sufficient quantity of water to conduct all required tests.  Also, alpha and gamma-
Chlordane were not analyzed due to an oversight by the Los Angeles County Agricultural 
Commissioner/Weights & Measures Toxicology Lab.  All Total Chlordane results were non-
detects.  However, particular vigilance will be given towards ensuring the receipt of results for 
the aforementioned constituents in the upcoming monitoring year. 
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4.2.3 Water Column Toxicity Analysis 
This section describes the water column toxicity results generated during the 2005-2006 storm 
season.  Water column toxicity monitoring was performed at all mass emission sites in 
accordance with the Municipal Storm Water Permit.  In total, four samples were analyzed for 
toxicity at each site.  Dry weather samples were collected on November 29, 2005 (at Ballona 
Creek and Santa Clara River mass emission sites), on January 24, 2006 (at Malibu Creek, Los 
Angeles River, Coyote Creek, San Gabriel River, and Dominguez Channel mass emission sites), 
and on April 25, 2006 (at all 7 mass emission sites).  The results obtained from these samples are 
found in Table 4-6a.  Wet weather samples were collected during the first rain event of the 
season on October 17, 2005 (at all 7 mass emission sites), on November 9, 2005 (at Ballona 
Creek and Malibu Creek mass emission sites), on December 31, 2005 (at Los Angeles River, 
Coyote Creek, San Gabriel River, and Santa Clara River mass emission sites), and also on 
January 3, 2006 (at the Dominguez Channel mass emission site).  The results obtained from 
these samples are found in Table 4-6b.  

A minimum of one freshwater and one marine species was used for toxicity testing, specifically 
Ceriodaphnia dubia (water flea) 7-day reproduction/survival and Strongylocentrotus purpuratus 
(sea urchin) fertilization.  Results calculated from the Ceriodaphnia dubia and Strongylocentrotus 
purpuratus tests included the No Observed Effect Concentration (NOEC), 50% Effective 
Concentration (EC50), 50% Lethal Concentration (LC50), and toxicity unit (TU).  NOEC is the 
highest concentration of toxicant that would cause no observable adverse effects on the test 
organisms, which means the values for the observed responses statistically are insignificantly 
different from the controls.  EC50 is the toxicant concentration that would cause an observable 
adverse effect on a quantal response (such as death, fertilization, germination, or development) in 
50% of the test population.  A quantal response is an all-or-none response.  For example, death is 
a quantal response because a test organism can only be either dead or alive after being exposed 
to the toxicant concentration in the test sample.  When the observable effect is death or 
immobility, the term Lethal Concentration or LC is used in place of the term Effective 
Concentration or EC.  Therefore, LC50 is the concentration that produces a 50% reduction in 
survival.  TU is defined in the permit as 100/(LC50 or EC50).  A TU value greater than or equal 
to 1.00 is considered substantially toxic and requires a toxicity identification evaluation (TIE).  

The following conclusions were deduced from the water column toxicity testing:  

• Ceriodaphnia dubia survival and reproduction were only significantly affected by 
exposure to the wet weather sample collected from the Dominguez Channel mass 
emission station on October 17, 2005.  This sample had a TU value of 1.23 for the 
survival test and that of 1.10 for the reproduction test.  In accordance with the Permit, the 
“baseline” test was conducted and toxicity was not observed in this sample, indicating 
that further TIE manipulations were not necessary.  The fact that a slight amount of 
toxicity was observed in the initial chronic tests indicated that the toxicant was most 
likely associated with volatile compound(s).  The compound(s) apparently dissipated to 
non-toxic levels between the time of the initial toxicity tests and initiation of the 
“baseline” toxicity testing. 
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• Sea urchin fertilization was significantly affected by exposure to the wet weather samples 
collected from the Ballona Creek, Los Angeles River, and Dominguez Channel mass 
emission stations on October 17, 2005.  These samples had TU values equal to 1.31, 1.29, 
and 1.30, respectively.  The wet weather sample collected from Ballona Creek on 
November 09, 2005 also had a TU value of 1.34 for the fertilization test.  These TU 
values triggered a TIE study in accordance with the Permit.  The “baseline” tests 
conducted on these samples did not detect any toxicity, indicating no purpose to continue 
with further TIE manipulations.  The fact that a slight amount of toxicity was observed in 
the initial chronic tests indicated that the toxicant was most likely associated with volatile 
compound(s).  The compound(s) apparently dissipated to non-toxic levels between the 
time of the initial toxicity tests and initiation of the “baseline” toxicity testing. 

 
• Ceriodaphnia dubia survival and reproduction were only significantly affected by 

exposure to the dry weather sample collected from the Malibu Creek mass emission 
station on April 25, 2006.  This sample had a TU value of 1.60 for the survival test and 
that of 2.01 for the reproduction test, which triggered a TIE study in accordance with the 
Permit.  The initial component of the TIE study was to conduct a “baseline” test to 
determine the final TIE test dilutions.  The “baseline” test was conducted and toxicity 
was not observed in this sample, indicating no purpose in continuing with the TIE 
analysis.  The fact that a slight amount of toxicity was observed in the initial chronic tests 
indicated that the toxicant was most likely associated with volatile compound(s).  The 
compound(s) apparently dissipated to non-toxic levels between the time of the initial 
toxicity tests and initiation of  the “baseline” toxicity testing. 

 
• Sea urchin fertilization was only significantly affected by exposure to the dry weather 

sample collected from the Los Angeles River mass emission station on January 24, 2006.  
This sample had a TU value equal to 1.42.  In accordance with the Permit, a TIE was 
attempted on this sample and toxicity was not observed during the “baseline” toxicity 
testing, indicating no purpose for furtherance of the TIE analysis.  The fact that a slight 
amount of toxicity was observed in the initial chronic tests indicated that the toxicant was 
most likely associated with volatile compound(s).  The compound(s) apparently 
dissipated to non-toxic levels between the time of the initial toxicity tests and initiation of 
the “baseline” toxicity testing. 

4.2.4 Trash Monitoring Analysis 
This section describes the trash monitoring results generated during the 2005-06 storm season.  
At least 600 catch basin inserts and four Continuous Deflective System (CDS) units have been 
installed in various land uses, including commercial, high density single family residential, 
industrial, low density single family residential, and open space/parks, across the Los Angeles 
River and Ballona Creek watersheds for monitoring trash discharge rates.  The trash collected 
from each device was separated into two categories:  Anthropogenic and Sediment/Vegetation.  
After separating into these categories, the trash collected was then weighed and recorded.  Five 
cleaning events were conducted at each watershed during this storm season.  Table 4-10a and 
Table 4-10b summarize the trash collection results for each cleaning event per land use.  The 
Municipal Storm Water Permit requires a minimum of one photograph at each mass emission 
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station after the first storm event and three additional storm events per year.  Pictures can be 
found in Appendix C. 
 
The following conclusions were drawn from the trash monitoring results for anthropogenic trash 
in Los Angeles River and Ballona Creek watersheds: 
 
Los Angeles River Watershed 
 
• The rate of collected trash to tributary area in the Los Angeles River Watershed from five 

cleaning events for 2005-06 storm season was 3.3 lbs/acre.  The largest amount of trash 
collected from a single event occurred after the third storm event.   

 
• The Industrial land use was the largest trash contributor of the entire storm season with a rate 

of 8.5 lbs/acre.  The second highest contributor was the Commercial land use with a rate of 
5.3 lbs/acre.  It was followed by the High Density Single Family Residential, the Open Space 
and then the Low Density Single Family Residential land uses with rates of 2.6 lbs/acre, 1.2 
lbs/acre, and 0.1 lbs/acre, respectively. 

 
Ballona Creek Watershed 
 
• The rate of collected trash to tributary area in the Ballona Creek Watershed from five 

cleaning events for 2005-06 storm season was 5.3 lbs/acre.  The largest amount of trash 
collected from a single event occurred after the first storm event.   

 
• The Commercial land use was the largest contributor of the entire storm season with a rate of 

21.5 lbs/acre. The second largest trash generated rate was from the Open Space/Park land use 
with 4.8 lbs/acre. It was followed by a tie between Industrial and Low Density Single Family 
Residential with 2.5 lbs/acre.  Finally, the lowest contributor was the High Density Single 
Family Residential land use with 1.6 lbs/acre. 

4.2.5 Identification of Possible Sources 
This section describes the possible sources of the constituents that did not meet the water quality 
standards during the 2005-2006 monitoring season in all or most of the watersheds, as discussed 
above in Section 4.2.1 and 4.2.2. 
   
The source of bacteria is hard to pinpoint.  According to the Draft Total Maximum Daily Load to 
Reduce Bacterial Indicator Densities at Santa Monica Bay Beaches published on November 8, 
2001 by the California Regional Water Quality Control Board, Los Angeles Region, urban 
runoff from the storm drain system may have elevated levels of bacterial indicators due to 
sanitary sewer leaks and spills, illicit connections of sanitary lines to the storm drain system, 
runoff from homeless encampments, illegal discharges from recreational vehicle holding tanks, 
and malfunctioning septic tanks among other things.  Fecal matter from animals and birds can 
also elevate bacteria levels. 
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An article titled Residential Sources of Contamination on EPA’s website states that elevated 
levels of chloride may be a result of fertilizers, animal sewage, industrial wastes, minerals, or 
seawater.  It also shows that many metals, such as aluminum, silver, iron, and zinc, could be a 
result of natural deposits. 
    
According to the report Regulating Copper in Urban Stormwater Runoff by G. Fred Lee, PhD 
and Anne Jones-Lee, PhD, copper can come from brake pads or industrial (such as the textile 
industry) and mining sources.  A metals source study is discussed in the article Loadings of Lead, 
Copper, Cadmium, and Zinc in Urban Runoff from Specific Sources by A.P. Davis, M. 
Shokouhian, and S. Ni.  The study concludes that significant levels of metals were found from 
urban areas, especially in highway runoff.  The abstract identifies important sources, such as 
building siding for lead, copper, cadmium, and zinc, vehicle brake emissions for copper and tire 
wear for zinc.  Atmospheric deposition was also identified as an important source of cadmium, 
copper, and lead.       

The Agency for Toxic Substances and Disease Registry, Division of Toxicology, in Atlanta, 
Georgia prepared a Public Health Statement, Cyanide.  In it, a few of the major sources of 
cyanides included vehicle exhaust and cyanide-containing pesticides. 

Internet research on the Santa Monica Mountains range, Geology of the Santa Monica Mountain 
Range (http://members.aol.com/OnDaNose/Geology2/SMMGeo.html), indicates that the geology 
of the Malibu Creek watershed is composed of sedimentary rock, a source of minerals like 
gypsum, containing sulfate.  As Malibu Creek is still large natural, the Sulfate exceedances at 
Malibu Creek may be attributable to natural soil conditions. 

Sources of Oil & Grease included oil and other lubricating agents leaking from vehicles and 
being washed during storms from roads, parking lots, gasoline stations and other areas of intense 
automobile use as reported in an article on Pollutants and Stormwater Runoff by J. A. Arnold, 
S.W. Coffey, D.E. Line, J. Spooner, Extension Biological & Agricultural Engineer Specialists, 
and D.W. Moody, U.S. Geological Survey, included in a paper titled Urban Integrated Pest 
Management for the North Carolina Cooperative Extension Service, College of Agriculture and 
Life Sciences, North Carolina State University. 

As mentioned in the Basin Plan, the watersheds with excessive Total Dissolved Solids 
exceedances are often impaired (by high levels of minerals) and there is not sufficient historic 
data to designate objectives based on natural background conditions.  The effluent limits applied 
in those watersheds were based upon guidelines in the Basin Plan that are intended to be 
protective of the MUN (Drinking Water Standards) Beneficial Use.  Site-specific objectives have 
not yet been determined. 

4.2.6 Recommendations 
Monitoring components conducted during the 2005-2006 monitoring season included collecting 
two dry weather samples at each of the tributary monitoring stations as recommended in the 
2002-2003 monitoring report.  In addition, all required samples were taken, including dry 
weather and toxicity samples.  The only exception was the lack of capture of composite samples 
at the Benedict Canyon Tributary Monitoring site due to mechanical issues.  Below are some 
recommendations that were identified based on results of monitoring in the 2005-2006 
monitoring season. 
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Many of the polychlorinated biphenyls, SVOCs (Semi Volatile Organic Compunds), and 
chlorinated pesticides cannot be compared to the water quality standards because there are no 
standards listed in the Basin Plan, Ocean Plan, or CTR.  However, even if there were water 
quality standards, all of these constituents were not detected at any of the mass emission or 
tributary monitoring stations. We recommend  discontinuing sampling for these constituents, 
except during the first storm event of every year.   

Some constituents sampled at the tributary stations, particularly Total Copper and Total Zinc 
continued to show exceedances of water quality standards during this second year of monitoring.  
The Municipal Storm Water Permit requires the initiation of a focused effort to identify sources 
of pollutant within that sub-watershed when a constituent exceeds a water quality standard in 
three out of four samples.  To identify the possible sources of these pollutants, LACDPW 
compared them with the water quality data collected from the land-use monitoring stations.  The 
land-use of all tributary monitoring stations is predominantly high density single family 
residential.  The land-use monitoring water quality data indicate that Total Copper and Total 
Zinc were also typically found from the same land-use, high density single family residential.  
Based upon two-years of monitoring at the Ballona Creek Tributary Monitoring sites, it is 
recommended that management actions be focused upon the Constituents of Concern in the 
Adams Drain, Cochran, and Centinela Creek watersheds for wet weather.  For dry weather, it is 
recommended that management actions be focused upon the Constituents of Concern in the 
Adams Drain, Cochran, and Fairfax Drain watersheds. 

As two seasons have been spent gathering data at Ballona Creek tributary monitoring sites, 
verifying results, it is recommended that tributary monitoring be moved to San Gabriel River 
tributaries for the 2006-2007 season. 

In order to identify and better understand the source(s) of pollution, mass emission monitoring, 
toxicity monitoring, trash monitoring, and tributary monitoring will be continued in the future in 
addition to the regional monitoring and special studies, as required by the Municipal Storm 
Water Permit. 
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1.1 MONITORING PROGRAM OBJECTIVES 
The major objectives of the Monitoring Program outlined in the Municipal Storm Water Permit 
are to: 

• Assess compliance with the Los Angeles County Municipal Storm Water Permit No. 
CAS004001; 

• Measure and improve the effectiveness of the Stormwater Quality Management Plans 
(SQMPs); 

• Assess the chemical, physical, and biological impacts of receiving waters resulting from 
urban runoff; 

• Characterize storm water discharges; 
•  Identify sources of pollutants; and  
• Assess the overall health and evaluate long-term trends in receiving water quality. 
 

The Monitoring Program, developed to address these objectives, has several elements: core 
monitoring, which includes mass emission monitoring, water column toxicity monitoring, 
tributary monitoring, shoreline monitoring, and trash monitoring; regional monitoring, which 
includes estuary sampling and bioassessment; and three special studies, which include the new 
development impacts study in the Santa Clara Watershed, the peak discharge impact study, and 
the Best Management Practice (BMP) effectiveness study. 
 
1.2 MONITORING PROGRAM STATUS 
 
The 1994-95 storm season was the first for which storm water monitoring was required under the 
1990 Los Angeles County National Pollutant Discharge Elimination System (NPDES) Municipal 
Storm Water Permit (No. CA0061654). During the 1994-95 and 1995-96 seasons, automated and 
manual sampling was conducted to characterize storm water quality and quantity in accordance 
with the 1990 Municipal Storm Water Permit. 
 
The 1996-97 season was the first storm season in which storm water monitoring was conducted 
under the 1996 Municipal Storm Water Permit (No. CAS614001). Under the 1996 Municipal 
Storm Water Permit, the scope of the Monitoring Program was expanded to incorporate further 
data collection through the Mass Emission, Land Use, and Critical Source Monitoring Programs, 
and new pilot studies, such as “Wide Channel” and “Low Flow” analyses. 
 
Under the 2001 Municipal Storm Water Permit (No. CAS004001) adopted on December 13, 
2001, the Monitoring Program eliminated Land Use and Critical Source elements and focused on 
core monitoring, regional monitoring, and three special studies. Due to varying compliance dates 
for each element, only mass emission, water column toxicity, and shoreline monitoring under the 
core monitoring program were addressed in the 2001-2002 Monitoring Report. The 2002-2003, 
2003-2004 and 2005-2006 Monitoring Reports address mass emission monitoring, tributary 
monitoring, water column toxicity monitoring, shoreline monitoring, and trash monitoring under 
the core monitoring program, estuary sampling and bioassessment under the regional monitoring 
program, and the progress of the three special studies. 
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1.2.1 Core Monitoring 
 
1.2.1.1 Mass Emission Monitoring 
 
The objectives of mass emission monitoring are to estimate the mass emissions from the 
Municipal Separate Storm Sewer System (MS4), assess trends in the mass emissions over time, 
and determine if the MS4 is contributing to exceedances of water quality standards by comparing 
results to applicable standards in the Basin Plan for the Coastal Watersheds of Los Angeles and 
Ventura Counties (Basin Plan), the California Ocean Plan (Ocean Plan), or the California Toxics 
Rule (CTR), and with emissions from other discharges. 
 
Seven mass emission monitoring sites, Ballona Creek, Malibu Creek, Los Angeles River, Coyote 
Creek, San Gabriel River, Dominguez Channel, and Santa Clara River, were utilized to achieve 
the objectives outlined above during the 2005-2006 reporting period. Mass emission stations 
capture runoff from major Los Angeles County watersheds that generally have heterogeneous 
land use. All mass emission sites, except the Santa Clara River site, are equipped with automated 
samplers with integral flow meters for collecting flow-composite samples.  Sampling at the Santa 
Clara River began during the 2002-2003 storm season. Although sample collections at the Santa 
Clara River station are performed manually, composite samples are achieved using the real-time 
flow measurements by a United States Geological Survey (USGS) stream gage near that site. A 
minimum of three storm events and two dry weather events were sampled at each mass emission 
site.  Total Suspended Solids (TSS) were collected from four storm events at the Santa Clara 
River mass emission site; eight storm events at the Ballona Creek, Malibu Creek, and Los 
Angeles River mass emission sites; and seven storm events at Coyote Creek, Dominguez 
Channel, and San Gabriel River mass emission sites. 
 
1.2.1.2 Water Column Toxicity Monitoring 
 
The objectives of water column toxicity monitoring are to evaluate the extent and causes of 
toxicity in receiving waters and to modify and utilize the SQMP to implement practices that 
eliminate or reduce sources of toxicity in storm water.  Composite samples were taken at the 
mass emission monitoring stations. Two storm events and two dry weather events were sampled 
at each mass emission site during the 2005-2006 season.   
 
1.2.1.3 Tributary Monitoring 
 
The objectives of tributary monitoring are to identify sub-watersheds where storm water 
discharges are causing or contributing to exceedances of water quality standards, and to prioritize 
drainage and sub-drainage areas that need management actions. 
 
Sampling for the 2005-2006 season was conducted at six tributary monitoring stations in the 
Ballona Creek Watershed, same as for the 2004-2005 season. Exactly as during the 2004-2005 
season, the tributaries monitored included Centinela Creek, Sepulveda Channel, Benedict 
Canyon, Adams Drain, Fairfax Drain, and Cochran.  Automatic flow weighted composite 
samples were taken from each tributary location. Grab samples were also taken at these 
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locations. A minimum of four storm events and two dry events were sampled at each tributary 
monitoring site.  Due to mechanical problems with the automated sampler at the Benedict 
Canyon site during the first storm of the season, October 17, 2005, no flow weighted composite 
samples were collected.  Therefore, an additional storm was sampled, including both grab and 
flow weighted samples, on February 27, 2006. 
 
1.2.1.4 Shoreline Monitoring 
 
The City of Los Angeles is required to monitor shoreline stations to evaluate the impacts to 
coastal receiving waters and the loss of recreational beneficial uses resulting from storm 
water/urban runoff. Also, the Municipal Storm Water Permit requires the City of Los Angeles to 
annually assess shoreline water quality data and submit it to the Principal Permittee for inclusion 
in the monitoring report. Therefore, the City of Los Angeles’ assessment is included in Appendix 
D of this monitoring report. 
 
1.2.1.5 Trash Monitoring 
 
The objectives of trash monitoring are to assess the quantities of trash in receiving waters after 
storm events and to identify areas impaired for trash. Visual observations of trash were made and 
a minimum of one photograph at each mass emission station was taken after four storm events 
including the first storm event.   
 
In addition, a minimum of ten representative sites for each land use monitored were sampled.  
On average, each sampling site contained a minimum of five catch basins fitted with inserts with 
a total of 256 inserts within the Los Angeles Watershed Management Area (WMA) and 309 
inserts within the Ballona Creek WMA. A total of five structural full capture devices or 
Continuous Deflective System (CDS) units were installed.  However, one of the CDS units was 
decommissioned at the end of the 2003-2004 season due to operating issues.  All of the upstream 
catch basins were fitted with inserts. Each insert and CDS unit were emptied within 72 hours of 
every rain event of 0.25 inches or greater, additionally being emptied every three months during 
dry weather. 
 
1.2.2 Regional Monitoring 
 
Los Angeles County Department of Public Works (LACDPW), representing the Flood Control 
District, is participating in regional monitoring programs that address public health concerns, 
monitor trends in natural resources and near shore habitats, and assess regional impacts from 
storm water pollutant sources. Those regional programs include the following: 
 
1.2.2.1 Estuary Sampling 
 

In compliance with Section II.F of the storm water monitoring requirements, LACDPW is 
participating in the coastal ecology committee of the Bight 2003 project coordinated by the 
Southern California Coastal Waters Research Project (SCCWRP).  The two primary objectives 
of Bight 2003 are to estimate the extent and magnitude of ecological change in the Southern 
California Bight (SCB) and to determine the mass balance of pollutants that currently reside 
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within the SCB.  Regional monitoring components include coastal ecology, shoreline 
microbiology, and water quality.  This project has been conducted in collaboration with various 
organizations including regulators, wastewater and stormwater permittees, and citizen volunteers 
under the coordination of SCCWRP. 

 

The goal of the Estuary Sampling program required under Section II.F is to supplement the 
regional monitoring of the SCB estuarine habitats by sampling estuaries for sediment chemistry, 
sediment toxicity, and benthic macroinvertebrate diversity to determine the spatial extent of 
sediment fate from storm water, and the magnitudes of its effects.  In Los Angeles County, the 
estuaries being sampled are those of: Malibu Creek, Ballona Creek, Los Angeles River, San 
Gabriel River, and Dominguez Channel.  

 
Following is an update on the status of the SCB Regional Monitoring and Estuary Monitoring 
during this reporting period: 
 
All sampling and analyses for Estuary Monitoring were completed.  The preliminary results were 
subsequently reported in the previous reporting period. 

 
SCCWRP has issued the final Regional Monitoring reports for Sediment Toxicity and Sediment 
Chemistry.  The remaining reports that will complete the Bight 2003 project are expected by 
December 2006. 
 
The Sediment Toxicity report indicated that sediment toxicity was not wide spread in the SCB 
but was concentrated mostly in marinas and estuaries.  In the Los Angeles Region, the majority 
of estuary sediment toxicity was observed in the Dominguez Channel and Ballona Creek and 
may have been the result of organic contaminants, possibly pesticides currently used in the 
watersheds. 
 
The Sediment Chemistry report revealed that the majority of the SCB had some level of 
anthropogenic sediment constituents including metals and organic pollutants.  However, only 
one percent of the SCB was at a moderate to high risk of adverse biological effects (ERM 
quotient greater than 0.5) due to the presence of these sediment constituents.  That is mainly 
focused at the LA estuaries, marinas, and large POTWs. 
 
1.2.2.2 Bioassessment 
 
Bioassessments aid in the evaluation of the qualitative integrity of water bodies through the 
detection of biological responses and trends resulting from exposure to pollution within 
watersheds.  Section II.G of the storm water monitoring permit requires LACDPW to perform 
regional bioassessments of the streams in Los Angeles County in October every year.  Sampling 
sites are spread throughout each of the six major watersheds and are selected to represent the 
diverse environments of the Los Angeles region. Table 1-1 lists the sampling station locations 
and Figure 1-1 is a map showing the geographical location of the sampling stations.  In addition 
to regional water quality assessment, information gathered from the biological surveys in Los 
Angeles County will be combined with data collected from surrounding counties to refine an 
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Index of Biological Indicators for the Southern California region, if possible.  For complete 
details, the final report from the previous year of the Bioassessment Monitoring Program (2005-
2006) is included in Appendix H of this annual report.   
 
1.2.3 Special Studies 
 
As required by the 2001 Municipal Storm Water Permit, LACDPW, representing the Flood 
Control District, is conducting special monitoring programs, including the following: 
 
1.2.3.1 New Development Impacts Study in the Santa Clara Watershed 
 
The objective of the New Development Impacts Study in the Santa Clara Watershed is to 
evaluate the effectiveness of the Standard Urban Storm Water Mitigation Plan (SUSMP) Best 
Management Practices at reducing pollutants in storm water runoff.   
 
The Regional Board, in a letter dated March 7, 2003, allowed the County and the City of Santa 
Clarita to fulfill this permit requirement by simulating the expected improvements from 
implementation of SUSMP through a mathematical modeling. On November 13, 2003, we 
submitted a work plan to the Regional Board.  The US EPA’s Storm Water Management Model 
(SWMM) will be used to conduct a deterministic hydrological modeling coupled with a 
stochastic Monte Carlo approach for modeling storm water runoff water quality. 
 
A small watershed tributary to the Santa Clara River in the western side of the City of Santa 
Clarita was selected for monitoring and modeling.  The 126-acre drainage area of this pre-
SUSMP site includes a mix of residential and commercial land uses, and therefore met both the 
drainage area sizing and land use criteria for the modeling project.  

 
A monitoring station and rain gage were installed at the outlet of the watershed.  The station 
included a flow meter and automatic sampler.  The equipment can be monitored remotely 
through the cell phone connection and hydrologic data are currently downloaded on a weekly 
basis. 
 
Some of the activities to be conducted in the next reporting period include creation of the 
hydrologic network for SWMM model and compilation of initial series of BMP scenarios that 
will be modeled. 
 
1.2.3.2 Peak Discharge Impact Study 
 
The study was conducted to fulfill the requirement to develop numeric criteria for peak flow 
control by assessing the potential cause and effect relationships between urbanization in 
watersheds and stream erosion in Los Angeles County.   
 
The SCCWRP and Los Angeles County Flood Control District were jointly conducting the study 
through a consultant contract.   The study results were previously reported.  The numeric criteria 
for peak flow control were developed and submitted in the previous reporting period. 
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1.2.3.3 BMP Effectiveness Study 
 
The Municipal Stormwater Permit requires a study of the effectiveness of various BMPs.  Five 
different types of BMPs have been chosen for this study.  These BMPs included five catch basin 
inserts connected in series with a hydrodynamic separator downstream of these inserts in the City 
of South Pasadena, an enhanced manhole in one of Los Angeles County Public Works 
maintenance yards in the City of Los Angeles, a bioswale located in the City of Los Angeles 
inside a small public park, and a treatment train that consisted of a wet vault for oil and 
sediments separation followed by an infiltration trench inside a metal recycling recycling facility 
in the City of Los Angeles.  Monitoring started during the 2004-2005 season.  Current activities 
include design and construction of flow measuring devices, installation of water samplers, and 
development of monitoring plans. It is anticipated that continuous deflective separator devices 
and metals filtration units will be monitored at the Sun Valley Park Project during the 2006-2007 
season.  The selected BMPs will be evaluated for effectiveness of removing various pollutants 
from stormwater runoff. 
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This section describes the field and laboratory methods used to implement the Monitoring 
Program, which includes precipitation and flow monitoring, storm water sampling, and 
laboratory analyses.  

3.1 PRECIPITATION AND FLOW MEASUREMENT  

3.1.1 Precipitation Monitoring  
For every monitoring station, a minimum of one automatic tipping bucket (intensity measuring) 
rain gage is located nearby or within the tributary watershed.  Large watersheds may require 
multiple rain gages to accurately characterize the rainfall.  The LACDPW operates various 
automatic rain gages throughout the county.  Existing gages near the monitored watersheds are 
also utilized in calculating storm water runoff and are essential to develop runoff characteristics 
for these watersheds.  

3.1.2 Flow Monitoring  
Flow monitoring equipment is needed to trigger the automated samplers because the Monitoring 
Program requires flow-weighted composites for many constituents.  Flows are determined from 
measurements of water elevation as described below.  

The water elevation in a storm drain is measured by the stage monitoring equipment, and the 
flow rate is derived from a previously established rating table for the site or calculated with an 
equation such as Manning's.  The LACDPW uses rating tables generated from analysis of storm 
drain cross sections and upstream/downstream flow characteristics.  The rating tables are 
modified if it is demonstrated in the field through stream velocity measurements that calculated 
table values are incorrect.  Previous storm water flow measurement efforts indicates that all 
stations will require multiple storm events to gather the data necessary for calibration of the 
measurement devices.  

The automatic samplers utilize pressure transducers as the stage measurement device.  However, 
pressure transducers are only accurate as flow measurement devices in open channel flow 
regimes.  Therefore, for stations monitoring flows in underground storm drains, efforts were 
made to select drains that do not surcharge (flow under pressure) during events smaller than a 
10-year storm event.  

3.2 STORM WATER SAMPLING  

3.2.1 Sample Collection Methods  
Grab and composite sample collection methods, defined below, were used during the 2005-2006 
storm season.  
• Grab Sample - a discrete, individual sample taken within a short period of time, usually less 

than 15 minutes.  This method is used to collect samples for constituents that have very short 
holding times and specific collection or preservation needs.  For example, when storm flows 
safely permit, samples for coliforms are taken directly into a sterile container to avoid non-
resident bacterial contamination.  Otherwise, cleansed and resident water rinsed buckets are 
used to decant coliform samples into sterile containers. 

• Composite Sample - a mixed or combined sample created by combining a series of discrete 
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samples (aliquots) of specific volume, collected at specific flow-volume intervals.  
Composite sampling is ideally conducted over the duration of the storm event.  

 
During a storm event, grab samples were collected during the initial portion of the storm (on the 
rising limb of the hydrograph) and taken directly to the laboratory.  

Flow composite storm samples were obtained using an automated sampler to collect samples at 
flow-paced intervals.  Samples collected at each station were combined in the laboratory to 
create a single flow-weighted sample for analysis.  

During the storm season, the sampler was programmed to start automatically when the water 
level in the channel or storm drain exceeded 2 inches above the current stage.  This rule of thumb 
was based upon years of experience of monitoring in local watersheds.  It was particularly useful 
when samplers needed to be reset to capture storms occurring a little over 24 hours apart and it 
was not possible to wait for flows to return to a dry weather stage level.  A sample was collected 
each time a set volume of water had passed the monitoring point (this volume is referred to as the 
pacing volume or trigger volume).  The sample was stored in glass containers within the 
refrigerated sampler. A minimum of eight liters of sample was required to conduct the necessary 
laboratory analyses for all the constituents.  The automated sampler was deactivated by field 
personnel within 48 hours after the end of each storm event.  Again, this was practical for storms 
occurring a little over 24 hours apart. 

Samples were retrieved from the automated samplers as soon as possible to meet laboratory 
analysis holding time requirements.  As samples were collected, rainfall and runoff data were 
logged and stored for transfer to the office.  

3.2.2 Field Quality Assurance/Quality Control Plan  
Properly performed monitoring station set up, water sample collection, sample transport, and 
laboratory analyses are vital to the collection of accurate data.  Quality Assurance/Quality 
Control (QA/QC) is an essential component of the monitoring program.  

Evaluation of Analytes and QA/QC Specifications for Monitoring Program (Woodward-Clyde, 
1996a) describes the procedures used for bottle labeling, chain-of-custody tracking, sampler 
equipment checkout and setup, sample collection, field blanks to assess field contamination, field 
duplicate samples, and transportation to the laboratory.    

An important part of the QA/QC Plan is the continued education of all field personnel.  Field 
personnel were adequately trained from the onset and informed about new information on storm 
water sampling techniques on a continuing basis.  Field personnel also evaluate the field 
activities required by the QA/QC Plan, and the Plan is updated if necessary.  

Bottle Preparation  
For each monitoring station, a minimum of three sets of bottles was available so that change outs 
could be made quickly between closely occurring storms.  Bottle labels contained the following 
information:  

• LACDPW Sample ID Number  

• Station Number  
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• Station Name  

• Sample Type (Grab or Composite)  

• Laboratory Analysis Requested  

• Date  

• Time  

• Preservative  

• Temperature  

• Sampler's Name  

 
Bottles were cleaned at the laboratory prior to use, then they were labeled and stored in sets.  
Each station was provided with the same number, types, and volumes of bottles for each rotation 
unless special grab samples were required.  Clean composite sample bottles were placed in the 
automated sampler when samples were collected.  This practice ensured readiness for the next 
storm event.  All bottles currently not in use were stored and later transported in plastic ice 
chests.  Composite sample bottles were limited to a maximum of 2-1/2 gallons each, to ensure 
ease of handling.  

Chain-of-Custody Procedure  
Chain-of-custody forms were completed to ensure and document sample integrity.  These 
procedures establish a written record which tracks sample possession from collection through 
analysis.  

Field Setup Procedures  
All field sampling locations were fixed sites, with the sampler placed on a public road or flood 
control right-of-way.  After sample collection, field staff prepared the sampler for collection of 
the next set of samples either in storm mode or in dry weather mode.  Inspection of visible hoses 
and cables was performed to ensure proper working conditions according to the site design.  
Inspection of the strainer, pressure transducer, and auxiliary pump was performed during 
daylight hours in non-storm conditions.  

The automated sampler was checked at the beginning of the storm (during grab sample 
collection) to ensure proper working condition and to see if flow composite samples were being 
collected properly.  Dry weather collection techniques were similar, with grab and 24-hour 
composite samples being collected.  

Bottles were collected after each event and packed with ice and foam insulation inside 
individually marked ice chests.  Chain-of-custody forms were completed by field staff before 
transportation of the samples to the laboratory.  Under no circumstance were samples removed 
from the ice chest during transportation from the field to the laboratory.  

Field QA/QC  
Sample representativeness, accuracy, and precision were assessed through analysis of duplicate 
grab samples.  The monitoring program included field duplicates to assess the precision of 
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laboratory results.  A field duplicate, the origin of which was unknown to the laboratory, was 
collected at one site for each sampling event.  This methodology for assessing laboratory testing 
procedures provided data to measure the precision and accuracy of the laboratory results.  Due to 
changing safety protocols, predeployment blanks to assess potential sample contamination due to 
automated sampling equipment, and field blanks to assess potential sample contamination due to 
sample handling and storage methods were not conducted during this monitoring season.  
Protocols will be in place next season such that predeployment blanks, field blanks, and grab 
sample duplicates will each be part of the program’s QA/QC routine. 

3.3 LABORATORY ANALYSES  
 
The Department of Agricultural Commissioner/Weights and Measures (ACWM) Environmental 
Toxicology Laboratory provides water quality laboratory and related services to the LACDPW.  
The ACWM lab is state certified to perform the water quality analyses contracted by LACDPW.  
The ACWM Lab maintains a laboratory analysis program that includes Quality Assurance and 
Quality Control protocols consistent with the objectives of the monitoring program required by 
the Permit.  

3.3.1 Chemical and Biological Analysis  
The suite of analyses and associated minimum levels (MLs) for samples collected at mass 
emission stations are specified in the Municipal Storm Water Permit.  All the laboratory methods 
used for analysis of the storm water samples are approved by the California Department of 
Health Services and are in conformance with U.S. Environmental Protection Agency (USEPA) 
approved methods.  

Table 3-1 shows all the constituents monitored during the 2005-2006 reporting period, including 
constituents analyzed with composite or grab samples.  The table lists the method number, the 
PQL (which is the same as ML as defined in the Municipal Storm Water Permit), the method 
detection limit (MDL), and other relevant information for each constituent.    
 
The Municipal Storm Water Permit defines MDL and ML (i.e. PQL) as follows:  
 
MDL means the minimum concentration of a substance that can be measured and reported with 
99 percent confidence that the analyte concentration is greater than zero.  ML means the 
concentration at which the entire analytical system must give a recognizable signal and 
acceptable calibration point. The ML is the concentration in a sample that is equivalent to the 
concentration of the lowest calibration standard analyzed by a specific analytical procedure, 
assuming that all the method specified sample weights, volumes, and processing steps have been 
followed.  Throughout this report, “0” for sample results indicates the analyte concentration is 
less than the ML.  
 
The primary objective of the laboratory QA/QC program is to ensure that the analyses are 
scientifically valid, defensible, and of known precision and accuracy. The ACWM laboratory 
maintains QA/QC procedures (as described in their Quality Assurance Manual) in accordance 
with requirements of the California Department of Health Services.  The ACWM laboratory 
standard operation procedures include method validation, equipment calibration, preventive 
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maintenance, data validation procedures, assessment of accuracy and precision, corrective 
actions, and performance and system audits.  ACWM Lab conducted the QA/QC review and data 
validation for the 2005-2006 monitoring data, and the QA/QC documentation is available within 
the ACWM Lab files. The validated data as provided by the ACWM Lab were used for data 
analysis and interpretation with no further QA/QC review.  

3.3.2 Toxicity Analysis  
The samples were subjected to the Ceriodaphnia dubia 7-day survival and reproduction tests in 
addition to the Strongylocentrotus purpuratus (sea urchin) fertilization test as a measure of 
toxicity.  Performed as multi-concentration tests, sample concentrations of 100%, 56%, 32%, 
18%, 10% and 0% (N-control) were used to determine the level of toxicity. These tests were 
conducted under guidelines prescribed in Short-Term Methods for Estimating the Chronic 
Toxicity of Effluents and Receiving Waters to West Coast Marine and Estuarine Organisms (US 
EPA, 1995).   
 
Water quality measurements (temperature, pH, dissolved oxygen, hardness, conductivity, and 
alkalinity) were made for each sample at the beginning and throughout each test. These 
measurements were performed to ensure there were no large variations in water quality, which 
can affect the accuracy of the toxicity tests.  
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To characterize the runoff quality in Los Angeles County, mass emission sites have been 
selected for monitoring.  To evaluate the runoff quality of various subwatersheds, tributary sites 
were established in the Los Angeles River watershed.   

2.1 MASS EMISSION SITE SELECTION  
 
The LACDPW monitored at seven mass emission stations, Ballona Creek, Malibu Creek, Los 
Angeles River, Coyote Creek, San Gabriel River, Dominguez Channel, and Santa Clara River.  
Four of the mass emission monitoring stations installed under the original 1990 Permit were 
retained under the 1996 and the 2001 Municipal Storm Water Permit; specifically Ballona Creek, 
Malibu Creek, Los Angeles River, and San Gabriel River.  The Coyote Creek monitoring station 
was monitored under the 1990, 1996, and 2001 Municipal Storm Water Permit, though 
monitoring was not required under the 1996 Municipal Storm Water Permit.  Monitoring began 
at Dominguez Channel mass emission station during the 2001-2002 season.  Sampling at the 
Santa Clara mass emission station began during the 2002-2003 season.  The seven mass emission 
monitoring stations were used to collect water quality data from 2060 square miles.  

2.2 MASS EMISSION MONITORING LOCATIONS AND DRAINAGE AREAS  
 
Figure 2-1 is an overview of the study area with all mass emission monitoring sites shown.  
Table 2-1 also indicates the dominant land use associated with each monitoring site and the total 
drainage area.  

Provided below is a description of the seven mass emission stations, Ballona Creek, Malibu 
Creek, Los Angeles River, San Gabriel River, Coyote Creek, Dominguez Channel, and Santa 
Clara River, required by the Municipal Storm Water Permit for the 2005-2006 monitoring 
period.  Figures 2-2 through 2-8 show the location of each monitoring station along with a 
description of its land use.  

Ballona Creek Monitoring Station (S01)  
The Ballona Creek monitoring station is located at the existing stream gage station (Stream Gage 
No. F38C-R) between Sawtelle Boulevard and Sepulveda Boulevard in the City of Los Angeles.  
At this location, which was chosen to avoid tidal influences, the upstream tributary watershed of 
Ballona Creek is 88.8 square miles.  The entire Ballona Creek Watershed is 127.1 square miles.  
At the gauging station, Ballona Creek is a concrete lined trapezoidal channel.  

Malibu Creek Monitoring Station (S02)  
The Malibu Creek monitoring station is located at the existing stream gage station (Stream Gage 
No. F130-9-R) near Malibu Canyon Road, south of Piuma Road.  At this location, the tributary 
watershed to Malibu Creek is 104.9 square miles.  The entire Malibu Creek Watershed is 109.9 
square miles.  

Los Angeles River Monitoring Station (S10)  
The Los Angeles River Monitoring Station is located at the existing stream gage station (Stream 
Gage No. F319-R) between Willow Street and Wardlow Road in the City of Long Beach.  At 
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this location, which was chosen to avoid tidal influences, the total upstream tributary drainage 
area for the Los Angeles River is 825 square miles.  This river is the largest watershed outlet to 
the Pacific Ocean in Los Angeles County.  At the site, the river is a concrete lined trapezoidal 
channel.  

Coyote Creek Monitoring Station (S13)  
The Coyote Creek Monitoring Station is located at the existing ACOE stream gage station 
(Stream Gage No. F354-R) below Spring Street in the lower San Gabriel River watershed.  The 
site assists in determining mass loading for the San Gabriel River watershed.  At this location, 
the upstream tributary area is 150 square miles (extending into Orange County).  The sampling 
site was chosen to avoid backwater effects from the San Gabriel River.  Coyote Creek, at the 
gauging station, is a concrete lined trapezoidal channel.  The Coyote Creek sampling location has 
been an active stream gauging station since 1963.  

San Gabriel River Monitoring Station (S14)  
The San Gabriel River Monitoring Station is located at an historic stream gage station (Stream 
Gage No. F263C-R), below San Gabriel River Parkway in Pico Rivera.  At this location the 
upstream tributary area is 450 square miles.  The San Gabriel River, at the gauging station, is a 
grouted rock-concrete stabilizer along the western levee and a natural section on the eastern side.  
Flow measurement and water sampling are conducted in the grouted rock area along the western 
levee of the river.  The length of the concrete stabilizer is nearly 70 feet.  The San Gabriel River 
sampling location has been an active stream gauging station since 1968.  

Dominguez Channel Monitoring Station (S28)  
The Dominguez Channel Monitoring Station is located at Dominguez Channel and Artesia 
Boulevard in the City of Torrance.  At this location, which was chosen to avoid tidal influence, 
the upstream tributary area is 33 square miles.  The portion of the river where the monitoring site 
is located is a concrete-lined rectangular channel.  

Santa Clara River Monitoring Station (S29)  
The Santa Clara monitoring station is located at the Santa Clara River and The Old Road in 
Santa Clara.  The Santa Clara River has a soft bottom for the most part, which makes flow 
monitoring extremely difficult.  This location was chosen because flow monitoring was possible 
from the existing USGS 11108000 Santa Clara River near Saugus California stream gauging 
station.  The upstream tributary area is 411 square miles.  

2.3 TRIBUTARY SITE SELECTION  
 
All six of the tributary monitoring stations, Centinela Creek, Sepulveda Channel, Benedict 
Canyon, Adams Drain, Fairfax Drain, and Cochran, were established in accord with the 2001 
Municipal Storm Water Permit.  Monitoring began during the 2004-2005 season.  The six 
tributary monitoring stations were used to collect water quality data from subwatersheds in the 
Ballona Creek WMA.    
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SECTION TWO  Site Descriptions 

Los Angeles County Department of Public Works 2-3 

2.4 TRIBUTARY MONITORING LOCATIONS AND DRAINAGE AREAS  
 
Figure 2-9 is an overview of the study area showing all the tributary monitoring sites.      

Provided below is a description of the six tributary monitoring stations required by the Municipal 
Storm Water Permit for the 2005-2006 monitoring period.  From the furthest downstream to the 
furthest upstream, these stations were identified as Centinela Creek, Sepulveda Channel, 
Benedict Canyon, Adams Drain, Fairfax Drain, and Cochran.  Figures 2-10 through 2-15 show 
the location of each monitoring station.  Two of these monitoring sites (Centinela Creek and 
Sepulveda Channel) were located on tributaries downstream of the long-term Ballona Creek 
mass emission station. 
 
Centinela Creek (TS07) 
The Centinela Creek tributary monitoring site is located on Centinela Creek near the intersection 
of Centinela Boulevard. and Highway 90.  The confluence with Ballona Creek is downstream of 
the mass emission station.  The upstream tributary watershed area of Centinela Creek is 
approximately 9.83 square miles. 
 
 Sepulveda Channel (TS08) 
The Sepulveda Channel tributary monitoring site is located on the Sepulveda Channel at Culver 
Boulevard.  The confluence of Sepulveda Channel with Ballona Creek is downstream of the 
mass emission station.  The upstream tributary watershed area of Sepulveda Channel is 
approximately 23.11 square miles. 
 
 Benedict Canyon (TS09) 
The Benedict Canyon tributary monitoring site is located in Culver City where Duquesne 
Avenue crosses Ballona Creek. The tributary monitoring site is designed to monitor flow from 
Benedict Canyon channel.  The upstream tributary watershed area of Benedict Canyon is 
approximately 11.59 square miles. 
 
Adams Drain (TS10) 
Adams Drain is located in the northern portions of Culver City near the intersection of La 
Cienega Boulevard and Ballona Creek.  The upstream tributary watershed area of Adams Drain 
is approximately 2.11 square miles. 
 
 Fairfax Drain (TS11) 
The Fairfax Drain tributary monitoring site is located in the City of Los Angeles where Fairfax 
Avenue crosses Ballona Creek. The upstream tributary watershed area of Fairfax Drain is 
approximately 1.20 square miles. 
 
 Cochran Drain(TS12) 
The Cochran tributary monitoring site is located in the Mid-City Community of Los Angeles 
near the upstream extent of Ballona Creek at Cochran Avenue.  The upstream tributary 
watershed area of Benedict Canyon is approximately 24.76 square miles. 

RB-AR45848



Page 1 of 3  

Table 1-1. Bioassessment Site Locations within Los Angeles County 

No. Name TG Pg # Location Comments Justification 
San Gabriel River Watershed 

2 San Gabriel River 
Lined Channel 766 F5 San Gabriel River at 

Studebaker Rd 
SGRRMP1 Site 

SGLR-043 SGRRMP 

3 San Gabriel River 
Lined Channel 796 B5 

Long Beach Channel 
at  

Elmfield Rd 

SGRRMP Site 
SGLR-047 SGRRMP 

4 San Gabriel River 
Unlined Channel 767 A4 Carbon Creek at  

La Palma 
SGRRMP Site 

SGLR-051 SGRRMP 

5 San Jose Creek 
Diversion Channel 679 A3 Fullerton Rd and 

Arenth Ave 
SGRRMP Site 

SGLR-063 SGRRMP 

Los Angeles River Watershed 

6 Arroyo Seco 
Unlined bottom 535 F4 

Upstream of Arroyo 
Seco SG 

Under bridge near 
JPL 

Upstream of 
Devil’s Gate 

Dam 

Upper to mid 
watershed and 

residential land use

7 
Arroyo Seco 

Unlined/Lined 
bottom 

565 F4 
At the 134 Fwy, 

under the old 
Colorado St Bridge 

Tributary to the 
LA River - 
downstream 

location 

Upper to mid 
watershed and 

residential land use

8 Compton Creek 
Unlined bottom 765 C5 

At approx. 500' 
upstream of the 

confluence with the 
LA River 

Tributary to the 
LA River - 

lower 
watershed 

Assess the effect of 
Compton Creek - 

high urban pollution 

92 

Zone 1 
Ditch/Whittier 
Narrows Dam 

Unlined bottom 

636 J7/H7
Access @ San 

Gabriel Blvd and the 
Rio Hondo Channel

Flows from the 
San Gabriel 
River to Rio 

Hondo  

Involves both LA 
and SG watersheds

102 Eaton Wash 
Unlined bottom 536 E7 

@ New York Dr 
(upstream of Eaton 

Wash Canyon 
Reservoir) 

Tributary to the 
LA River - 
upper east 
watershed 

LA river tributary 

 

                                                 
1 San Gabriel River Regional Monitoring Program 
2 This is a dry site that will be replaced. 
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No. Name TG Pg # Location Comments Justification 

Los Angeles River Watershed (continued) 

11 
LA River 

Unlined bottom 
Army Corp 

563 J3 
At Victory Blvd 

Caltrans camera is a 
guide for location 

Main stem of 
the LA River 

Main channel; 
adjacent to 

equestrian area 

12 LA River 
Lined bottom 594 J7 

Near confluence 
with Arroyo Seco 

Channel 

Main stem of 
the LA River Main channel 

13 LA River 
Unlined bottom 561 F2 

Upstream of the 
Sepulveda Dam at 

Burbank Blvd 

Main stem of 
the LA River 

Upstream 
reference site 

223 Rio Hondo 
Unlined Bottom 636 H4 

Upstream of SGR 
Influence; Access 

through bike trail off 
of Rush St. 

Main Stem of 
Rio Hondo 

Assesses Eastern 
Portion of 
Watershed 

233 Tujunga Wash 
Unlined Bottom 4724 D4 

Delta Flats Day Use 
Area; Access from 

Ottie Rd 

Main Stem of 
Tujunga Wash 

Reference Site; 
Assesses Northern 

Portion of 
Watershed 

Ballona Creek Watershed 

14 Ballona Creek 
Lined bottom 672 G4 

Between the 405 Fwy 
and S Sepulveda 

Blvd 
Invert ramp located 

at Ballona Creek and 
Overland Ave 

Main stem of 
the river - lower 
west watershed 

Lower Ballona 
Creek (outside of 
tidal influence) 

Malibu Creek Watershed4 

15 Medea Creek 
Unlined bottom 558 A5 

Near Chumash Park 
– Thousand Oaks 

Blvd and Kanan Rd 

Tributary to 
Malibu Creek 

Look at 
contribution from 
Medea Creek to 
Malibu Creek 

16 Las Virgenes Creek 
Unlined bottom 558 H3 

At the County line 
 

As far upstream as 
possible while 

staying within the 
County line 

Tributary to 
Malibu Creek - 

upper 
watershed 

At the confluence 
of East  

Las Virgenes and 
West  

Las Virgenes 

                                                 
3 This site is a replacement for the dry site. 
4 Coordinated with Heal the Bay to complement their study 
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No. Name TG Pg # Location Comments Justification 

Malibu Creek Watershed5 (continued) 

17 Cold Creek 
Unlined bottom 589 E6 At Stunt Rd at Cold 

Creek Preserve 

Reference site 
tributary to 

Malibu Creek 

Reference site 
 

18 Triunfo Creek 
Unlined bottom 587 H3 

Downstream of the 
nursery and 
Troutdale Dr 

Tributary to 
Malibu Creek 

 

Look at the 
effects of the 

nursery 
Dominguez Watershed 

19 
Dominguez 

Channel 
Lined bottom 

733 H7 

At W Artesia Blvd 
 

Invert ramp located 
at Dominguez 
Channel and 
Vermont Ave 

(764 B1) 

Main stem of 
the channel 

Lower 
Dominguez 

Channel (outside 
of tidal 

influence) 

Santa Clara Watershed 

1 Santa Clara River 
Unlined bottom 4550 B2 At The Old Road 

Main channel 
Coordinate 

sampling with 
LACSD 

Location of 
DPW mass 

emission site 

206 Bouquet Canyon 
Unlined bottom 4461 G2 Below Vasquez 

Canyon Rd  
Upstream of 

Diazinon 
findings 

217 Santa Clara River 
Unlined Bottom 4552 H1 Lang Station Road

Sample 
Downstream of 

the Road 

Rough Midpoint 
of Watershed 

                                                 
5 Coordinated with Heal the Bay to complement their study 
6 This is a dry site that will be replaced. 
7 This site is a replacement for the dry site. 

 
 
HG:sw 
P:\wmpub\NPDES\Heather G\Bioassessment\06-07 Bioassessment SOS.doc 
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Table 2-1
Land Use Distribution of Monitored Catchments for the Monitoring Program

Drainage Light Retail/ Multi-Fam. Educational Mixed
Station Area HDSFR (1) Industrial Vacant Commercial Residential Transportation Facilities Residential Other TOTAL

Station Name No. (sq. mi.) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)

MASS EMISSION STATIONS

Ballona Creek @ Sawtelle Blvd. S01 88.8 40.0 3.5 11.1 9.9 12.3 1.5 2.7 6.7 12.3 100
Los Angeles

Malibu Creek @ Piuma Rd. S02 105.0 5.7 0.3 79.3 0.5 1.3 0.5 0.5 -- 11.9 100
Unincorporated L.A. County

L.A. River @ Wardlow S10 822.5 28.8 5.1 40.4 3.6 3.5 2.4 1.9 1.8 12.5 100
Long Beach

San Gabriel River @ SGR Pkwy S14 450.6 15.2 2.3 66.7 1.5 1.4 1.0 1.6 0.1 10.2 100
Pico Riveria

Dominguez Channel @ Artesia Blvd. S28 33.2 35.6 13.1 0.0 7.6 7.9 7.6 4.6 8.4 15.4 100
Torrance 

Coyote Creek @ Spring St. S13 148.6 38.3 8.4 14.3 5.6 6.1 1.8 4.3 0.2 21.0 100
Long Beach

Santa Clara River @ The Old Road S29 411.4 2.6 0.2 87 0.3 0.4 0.5 0.3 -- 8.7 100
Santa Clara

Notes: All land use percentages are rounded to the nearest tenth of a percent.
Land use percentages less than 0.1% are represented with a dash (--).
(1)  HDSFR  =  High density single-family residential.

Table 2-1 (LU Distribution)
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Table 3-1.  Analytical Methods for Constituents

Class Constituent
Sample

Type
EPA

Method PQL MDL Units Preservation Holding Time
Conventional

Oil and Grease Grab EPA413.1 1 0.82 mg/L H2SO4 28 days
Total Phenols Grab EPA420.1 0.1 0.97 mg/L H3PO4, CuSO4 7 days
Cyanide Grab EPA335.2 0.01 0.0095 mg/L NaOH 14 days
pH Comp SM4500H B 0-14 NA - immed.
Dissolved Oxygen Grab SM4500O G 1 mg/L - immed.

Indicator Bacteria
Total Coliform Grab SM9230B 20 NA MPN/100ml - 6 hours
Fecal Coliform Grab SM9230B 20 NA MPN/100ml - 6 hours
Ratio Fecal Coliform/Total Coliform
Fecal Streptococcus Grab SM9230B 20 NA MPN/100ml - 6 hours
Fecal Enterococcus Grab SM9230B 20 NA MPN/100ml - 6 hours

General
Chloride Comp EPA300.0 2 0.1 mg/L - 28 days
Fluoride     Comp EPA300.0 0.1 0.01 mg/L - 28 days
Nitrate Comp EPA300.0 0.1 0.03 mg/L - 48 hours
Sulfate Comp EPA300.0 0.1 0.1 mg/L - 48 hours
Alkalinity Comp EPA310.1 4 1.95 mg/L - 14 dyas
Hardness Comp EPA130.2 2 1.8 mg/L HNO3 or H2SO4 6 months
COD Comp EPA410.4 10 4.8 mg/L H2SO4 28 days
TPH Grab EPA418.1 1 0.73 mg/L H2SO4 28 days
Specific Conductance Comp EPA120.1 1 0.99 umhos/cm - Immed.
Total Dissolved Solids Comp EPA160.1 2 1.8 mg/L - 7 days
Turbidity Comp EPA180.1 0.1 0.08 NTU - 48 hours
Total Suspended Solids Comp EPA160.2 2 1.9 mg/L - 7 days
Volatile Suspended Solids Comp EPA160.4 1 0.99 mg/L - 7 days
MBAS Comp EPA425.1 0.05 0.045 mg/L - 48 hours
Total Organic Carbon Comp EPA415.1 1

0.78
mg/L HCl, H2SO4, or 

H3PO4

28 days

BOD Comp SM5210B 2 NA mg/L - 48 hours
Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 0.03 mg/L - 48 hours
Total Phosphorus Comp EPA365.3 0.05 0.03 mg/L H2SO4 28 days
NH3-N Comp EPA350.3 0.1 0.08 mg/L H2SO4 28 days
Nitrate-N Comp SM4110B 0.5 0.03 mg/L - 48 hours
Nitrite-N Comp SM4110B 0.03 0.03 mg/L - 48 hours
Kjeldahl-N Comp EPA351.4 0.1 0.09 mg/L H2SO4 28 days

Metals
Dissolved Aluminum Comp EPA200.8 100 100 ug/l HNO3 6 months
Total Aluminum Comp EPA200.8 100 100 ug/l HNO3 6 months
Dissolved Antimony Comp EPA200.8 0.5 0.4 ug/l HNO3 6 months
Total Antimony Comp EPA200.8 0.5 0.4 ug/l HNO3 6 months
Dissolved Arsenic Comp EPA200.8 1 0.11 ug/l HNO3 6 months
Total Arsenic Comp EPA200.8 1 0.11 ug/l HNO3 6 months
Dissolved Berylium Comp EPA200.8 0.5 0.04 ug/l HNO3 6 months
Total Beryllium Comp EPA200.8 0.5 0.04 ug/l HNO3 6 months
Dissolved Cadmium Comp EPA200.8 0.25 0.05 ug/l HNO3 6 months
Total Cadmium Comp EPA200.8 0.25 0.05 ug/l HNO3 6 months
Dissolved Chromium Comp EPA200.8 0.5 0.15 ug/l HNO3 6 months
Total Chromium Comp EPA200.8 0.5 0.15 ug/l HNO3 6 months
Dissolved Chromium +6 Comp EPA200.8 1 0.28 ug/l - 24 hours
Total Chromium +6 Comp EPA200.8 1 0.28 ug/l - 24 hours
Dissolved Copper Comp EPA200.8 0.5 0.45 ug/l HNO3 6 months
Total Copper Comp EPA200.8 0.5 0.45 ug/l HNO3 6 months
Dissolved Iron Comp EPA200.8 100 100 ug/l HNO3 6 months
Total Iron Comp EPA200.8 100 100 ug/l HNO3 6 months
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Table 3-1.  Analytical Methods for Constituents

Class Constituent
Sample

Type
EPA

Method PQL MDL Units Preservation Holding Time
Dissolved Lead Comp EPA200.8 0.5 0.44 ug/l HNO3 6 months
Total Lead Comp EPA200.8 0.5 0.44 ug/l HNO3 6 months
Dissolved Mercury Comp EPA200.8 0.5 0.45 ug/l HNO3 6 months
Total Mercury Comp EPA200.8 0.5 0.45 ug/l HNO3 6 months
Dissolved Nickel Comp EPA200.8 1 0.2 ug/l HNO3 6 months
Total Nickel Comp EPA200.8 1 0.2 ug/l HNO3 6 months
Dissolved Selenium Comp EPA200.8 1 0.4 ug/l HNO3 6 months
Total Selenium Comp EPA200.8 1 0.4 ug/l HNO3 6 months
Dissolved Silver Comp EPA200.8 0.25 0.03 ug/l HNO3 6 months
Total Silver Comp EPA200.8 0.25 0.03 ug/l HNO3 6 months
Dissolved Thallium Comp EPA200.8 1 0.02 ug/l HNO3 6 months
Total Thallium Comp EPA200.8 1 0.02 ug/l HNO3 6 months
Dissolved Zinc Comp EPA200.8 50 1 ug/l HNO3 6 months
Total Zinc Comp EPA200.8 50 1 ug/l HNO3 6 months

Semi-Volatiles Organics (EPA 625)
2- Chlorophenol Comp EPA625 2 0.354 ug/l
2,4-dichlorophenol Comp EPA625 2 0.338 ug/l
2,4-dimethylphenol Comp EPA625 2 0.33 ug/l
2,4-dinitrophenol Comp EPA625 3 0.433 ug/l
2-nitrophenol Comp EPA625 3 0.309 ug/l
4-nitrophenol Comp EPA625 3 0.33 ug/l
4-chloro_3_methylphenol Comp EPA625 3 0.338 ug/l
Pentachlorophenol Comp EPA625 2 0.486 ug/l
Phenol Comp EPA625 1 0.265 ug/l
2,4,6-trichlophenol Comp EPA625 1 0.299 ug/l

Base/Neutral
Acenaphthene Comp EPA625 0.05 0.049 ug/l
Acenaphthylene Comp EPA625 0.05 0.048 ug/l
Anthracene Comp EPA625 0.05 0.048 ug/l
Benzidine Comp EPA625 3 0.318 ug/l
1,2 Benzanthracene Comp EPA625 0.1 0.05 ug/l
Benzo(a)pyrene Comp EPA625 0.1 0.039 ug/l
Benzo(k)flouranthene Comp EPA625 0.1 0.043 ug/l
Bis(2-Chloroethoxy) methane Comp EPA625 0.1 0.045 ug/l
Bis(2-Chloroisopropyl) ether Comp EPA625 1 0.093 ug/l
Bis(2-Chloroethyl) ether Comp EPA625 0.1 0.022 ug/l
Bis(2-Ethylhexl) phthalate Comp EPA625 1 0.039 ug/l
4-Bromophenyl phenyl ether Comp EPA625 1 0.044 ug/l
Butyl benzyl phthalate Comp EPA625 0.3 0.039 ug/l
2-Chloronaphthalene Comp EPA625 0.1 0.028 ug/l
4-Chlorophenyl phenyl ether Comp EPA625 0.1 0.032 ug/l
Chrysene Comp EPA625 0.1 0.061 ug/l
Dibenzo(a,h)anthracene Comp EPA625 0.1 0.029 ug/l
1,3-Dichlorobenzene Comp EPA625 0.05 0.068 ug/l
1,4-Dichlorobenzene Comp EPA625 0.05 0.066 ug/l
1,2-Dichlorobenzene Comp EPA625 0.05 0.069 ug/l
3,3-Dichlorobenzidine Comp EPA625 3 0.255 ug/l
Diethyl phthalate Comp EPA625 0.5 0.033 ug/l
Dimethyl phthalate Comp EPA625 0.5 0.033 ug/l
di-n-Butyl phthalate Comp EPA625 1 0.41 ug/l
2,4-Dinitrotoluene Comp EPA625 0.05 0.047 ug/l
2,6-Dinitrotoluene Comp EPA625 0.05 0.048 ug/l
4,6 Dinitro-2-methylphenol Comp EPA625 3 0.257 ug/l
1,2-Diphenylhydrazine Comp EPA625 3 0.872 ug/l
di-n-Octyl phthalate Comp EPA625 1 0.054 ug/l
Fluoranthene Comp EPA625 0.1 0.047 ug/l
Fluorene Comp EPA625 0.1 0.036 ug/l
Hexachlorobenzene Comp EPA625 0.5 0.034 ug/l

7 days for extraction, 
40 days for analysis

Sodium 
thiosulfate if 

residual chlorine 
is present

Sodium 
thiosulfate if 

residual chlorine 
is present

Sodium 
thiosulfate if

7 days for extraction, 
40 days for analysis

7 days for extraction
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Table 3-1.  Analytical Methods for Constituents

Class Constituent
Sample

Type
EPA

Method PQL MDL Units Preservation Holding Time
Hexachlorobutadiene Comp EPA625 1 0.08 ug/l
Hexachloro-cyclopentadiene Comp EPA625 3 0.109 ug/l
Hexachloroethane Comp EPA625 1 0.087 ug/l
Indeno(1,2,3-cd)pyrene Comp EPA625 0.1 0.067 ug/l
Isophorone Comp EPA625 0.05 0.048 ug/l
Naphthalene Comp EPA625 0.05 0.043 ug/l
Nitrobenzene Comp EPA625 0.05 0.043 ug/l
N-Nitroso-dimethyl amine Comp EPA625 0.3 0.054 ug/l
N-Nitroso-diphenyl amine Comp EPA625 0.3 0.028 ug/l
N-Nitroso-di-n-propyl amine Comp EPA625 0.3 0.041 ug/l
Phenanthrene Comp EPA625 0.05 0.037 ug/l
Pyrene Comp EPA625 0.05 0.048 ug/l
1,2,4-Trichlorobenzene Comp EPA625 0.5 0.09 ug/l

Chlorinated Pesticides
Aldrin Comp EPA625 0.05 ug/l
alpha-BHC Comp EPA625 0.05 ug/l
beta-BHC Comp EPA625 0.05 ug/l
delta-BHC Comp EPA625 0.05 ug/l
gamma-BHC (lindane) Comp EPA625 0.05 ug/l
alpha-chlordane Comp EPA625 0.05 ug/l
gamma-chlordane Comp EPA625 0.05 ug/l
4,4'-DDD Comp EPA625 0.1 ug/l
4,4'-DDE Comp EPA625 0.1 ug/l
4,4'-DDT Comp EPA625 0.1 ug/l
Dieldrin Comp EPA625 0.1 ug/l
alpha-Endosulfan Comp EPA625 0.1 ug/l
beta-Endosulfan Comp EPA625 0.1 ug/l
Endosulfan sulfate Comp EPA625 0.1 ug/l
Endrin Comp EPA625 0.1 ug/l
Endrin aldehyde Comp EPA625 0.1 ug/l
Heptachlor Comp EPA625 0.05 ug/l
Heptachlor Epoxide Comp EPA625 0.05 ug/l
Toxaphene Comp EPA625 1 ug/l

Polychlorinated Biphenyls 
Aroclor-1016 Comp EPA608 0.5 0.3 ug/l
Aroclor-1221 Comp EPA608 0.5 0.3 ug/l
Aroclor-1232 Comp EPA608 0.5 0.3 ug/l
Aroclor-1242 Comp EPA608 0.5 0.3 ug/l
Aroclor-1248 Comp EPA608 0.5 0.3 ug/l
Aroclor-1254 Comp EPA608 0.5 0.3 ug/l
Aroclor-1260 Comp EPA608 0.5 0.3 ug/l

Organohosphate Pesticides
Chlorpyrifos Comp EPA507 0.05 0.05 ug/l - 7 days
Diazinon Comp EPA507 0.01 0.01 ug/l - 7 days
Prometryn Comp EPA507 2 0.3 ug/l 14 days
Atrazine Comp EPA507 2 0.065 ug/l 14 days
Simazine Comp EPA507 2 0.058 ug/l 14 days
Cyanazine Comp EPA507 2 2 ug/l 14 days
Malathion Comp EPA507 2 1 ug/l 14 days

Herbicides
Glyphosate Comp EPA547 25 4.51 ug/l Na2S2O3 14 days
2,4-D Comp EPA515.3 10 0.061 ug/l - 7 days
2,4,5-TP-SILVEX Comp EPA515.3 1 0.101 ug/l - 7 days

PQL = minimum level  
MDL = method detection limit
"-" = No preservation required other than cooling the sample to 4oC. 

thiosulfate if 
residual chlorine 

is present

7 days for extraction, 
40 days for analysis

Method 
608 is 

used for 
this 

group of 
analytes

Sodium 
thiosulfate if 

residual chlorine 
is present

Sodium 
thiosulfate if 

residual chlorine 
is present

7 days for extraction, 
40 days for analysis

Sodium 
thiosulfate if 

residual chlorine 
is present

7 days for extraction, 
40 days for analysis
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Table 4-1. Summary of Hydrologic Data for Mass Emission Stations*

STARTING 
DATE STATION

TOTAL 
PRECIPITATION 

(in.)

RAINFALL 
DURATION 

(hrs)

AVG. RAINFALL 
INTENSITY 

(in./hr)

BASE 
FLOW 

(acre-ft)

TOTAL 
RUNOFF 
VOLUME 
(acre-ft)

10/17/2005 Ballona Creek (S01) 0.44 16 0.03 122.73 2913.19
10/17/2005 Malibu Creek (S02) 0.68 17 0.04 44.06 140.93
10/17/2005 L.A. River@ Wardlow (S10) 0.12 21 0.01 708.71 2869.51
10/17/2005 Coyote Creek (S13) 0.2 13 0.02 288.76 1504.04
10/17/2005 San Gabriel River (S14) 0.88 17 0.05 247 3590.39
10/17/2005 Dominguez Channel (S28) 0.12 22 0.01 21.3 496.61
10/17/2005 Santa Clara River (S29) 1.64 20 0.08 --------- ---------

11/09/2005 Ballona Creek (S01) 0.36 13 0.03 79.08 546.33
11/09/2005 Malibu Creek (S02) 0.4 16 0.03 56.47 122.89
11/09/2005 L.A. River@ Wardlow (S10) 0.16 12 0.01 --------- ---------
11/09/2005 Coyote Creek (S13) ---------- ---------- --------- --------- ---------
11/09/2005 San Gabriel River (S14) ---------- ---------- --------- --------- ---------
11/09/2005 Dominguez Channel (S28) 0.08 6 0.01 --------- ---------
11/09/2005 Santa Clara River (S29) 0.12 6 0.02 --------- ---------

12/31/2005 Ballona Creek (S01) 0.76 14 0.05 95.2 2173.52
12/31/2005 Malibu Creek (S02) 1.88 13 0.14 62.32 1807.13
12/31/2005 L.A. River@ Wardlow (S10) 0.84 12 0.07 360.93 5149.99
12/31/2005 Coyote Creek (S13) 0.6 15 0.04 60.27 1689.93
12/31/2005 San Gabriel River (S14) 1.12 17 0.07 71.24 1567.71
12/31/2005 Dominguez Channel (S28) 0.27 2 0.14 117.79 1476.59
12/31/2005 Santa Clara River (S29) 0.56 11 0.05 --------- ---------

01/14/2006 Ballona Creek (S01) 0.12 18 0.01 83.56 175.03
01/14/2006 Malibu Creek (S02) 0.12 1 0.12 --------- ---------
01/14/2006 L.A. River@ Wardlow (S10) 0.12 13 0.01 587.28 756.67
01/14/2006 Coyote Creek (S13) 0.12 12 0.01 206.75 279.03
01/14/2006 San Gabriel River (S14) 0.08 12 0.01 130.25 137.77
01/14/2006 Dominguez Channel (S28) 0.04 1 0.04 18.63 275.95
01/14/2006 Santa Clara River (S29) 0.08 21 0.00 --------- ---------

02/17/2006 Ballona Creek (S01) 0.12 18 0.01 700.59 1417.78
02/17/2006 Malibu Creek (S02) 0.16 12 0.01 151.91 229.73
02/17/2006 L.A. River@ Wardlow (S10) 0.08 12 0.01 1045.69 2390.06
02/17/2006 Coyote Creek (S13) 0.2 10 0.02 367.76 932
02/17/2006 San Gabriel River (S14) 0.12 21 0.01 --------- ---------
02/17/2006 Dominguez Channel (S28) 0.08 3 0.03 --------- ---------
02/17/2006 Santa Clara River (S29) 0.32 12 0.03 --------- ---------

02/27/2006 Ballona Creek (S01) 1.24 22 0.06 --------- ---------
02/27/2006 Malibu Creek (S02) 1.08 12 0.09 --------- ---------
02/27/2006 L.A. River@ Wardlow (S10) 0.88 13 0.07 1052.01 18668.11
02/27/2006 Coyote Creek (S13) 0.48 21 0.02 --------- ---------
02/27/2006 San Gabriel River (S14) 0.96 21 0.05 --------- ---------
02/27/2006 Dominguez Channel (S28) 0.82 9 0.09 27.46 1241.08
02/27/2006 Santa Clara River (S29) 1.64 14 0.12 --------- ---------

03/03/2006 Ballona Creek (S01) 0.16 12 0.01 --------- ---------
03/03/2006 Malibu Creek (S02) 0.52 11 0.05 --------- ---------
03/03/2006 L.A. River@ Wardlow (S10) 0.28 16 0.02 1158.19 3923.38
03/03/2006 Coyote Creek (S13) 0.64 12 0.05 79.93 1154.67
03/03/2006 San Gabriel River (S14) 0.48 12 0.04 98.43 329.45
03/03/2006 Dominguez Channel (S28) 0.48 12 0.04 --------- ---------
03/03/2006 Santa Clara River (S29) 0.28 19 0.01 --------- ---------
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Land Use
Tributary Area    

(Acre)

1st Cleaning 
Event:  

10/21/05

2nd Cleaning 
Event:    

01/06/06

3rd Cleaning 
Event:        

02/23/06

4th Cleaning 
Event:        

03/14/06

5th Cleaning 
Event:        

04/18/06

Commercial 136.77 86 231 180 124 98

High Density Single 
Family Residential 113.99 65 91 79 42 25

Industrial 119.89 287 149 268 186 123

Low Density Single 
Family Residential 164.38 8 9 7 0 0

Open Space/Parks 141.78 18 40 85 23 10

Total 676.80 463 520 619 375 256

Land Use
Tributary Area    

(Acre)

1st Cleaning 
Event:  

10/21/05

2nd Cleaning 
Event:    

01/06/06

3rd Cleaning 
Event:        

02/23/06

4th Cleaning 
Event:        

03/14/06

5th Cleaning 
Event:        

04/18/06

Commercial 136.77 2,483 2,280 1,431 1,330 1,235

High Density Single 
Family Residential 113.99 3,163 2,468 1,404 1,848 1,393

Industrial 119.89 2,150 1,990 1,096 1,268 1,162

Low Density Single 
Family Residential 164.38 4,405 3,391 2,153 2,098 3,843

Open Space/Parks 141.78 6,120 4,661 2,489 3,353 3,297

Total 676.80 18,321 14,790 8,573 9,896 10,930

Anthropogenic Trash (lbs)

Sediment and Vegetation (lbs)

Table 4-10a                                                                     
2005-2006 Storm Season                                                          

Trash Monitoring                                                                
within Los Angeles River Watershed Management Area
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Land Use
Tributary Area   

(Acre)

1st Cleaning 
Event:

10/21/05

2nd Cleaning 
Event:

01/06/06

3rd Cleaning 
Event:

02/23/06

4th Cleaning 
Event:

03/14/06

5th Cleaning 
Event:

04/18/06

Commercial 108.86 629 431 642 184 454

High Density Single 
Family Residential 165.24 177 13 21 27 22

Industrial 216.82 227 83 80 61 101

Low Density Single 
Family Residential 179.97 204 53 137 29 28

Open Space/Parks 143.47 139 25 141 119 271

Total 814.36 1,375 604 1,021 419 876

Land Use
Tributary Area   

(Acre)

1st Cleaning 
Event:

10/21/05

2nd Cleaning 
Event:

01/06/06

3rd Cleaning 
Event:

02/23/06

4th Cleaning 
Event:

03/14/06

5th Cleaning 
Event:

04/18/06

Commercial 108.86 3,162 2,864 1,277 1,057 2,213

High Density Single 
Family Residential 165.24 1,338 1,171 648 2,999 3,445

Industrial 216.82 1,053 1,746 826 1,871 2,086

Low Density Single 
Family Residential 179.97 17,429 18,208 9,196 3,710 3,804

Open Space/Parks 143.47 5,282 3,375 1,591 1,709 2,722

Total 814.36 28,264 27,364 13,539 11,346 14,271

Table 4-10b                                                                    
2005-2006 Storm Season                                                         

Trash Monitoring                                                               
within Ballona Creek Watershed Management Area

Sediment and Vegetation (lbs)

Anthropogenic Trash (lbs)

RB-AR45858



S01 ME 4 Grab X
Ballona 4 Comp X X X X
Creek 8 Comp X
S02 ME 4 Grab X

Malibu 4 Comp X X X X
Creek 8 Comp X
S10 ME 4 Grab X
L.A. 4 Comp X X X X

River 8 Comp X
S13 ME 5 Grab X

Coyote 5 Comp X X X X
Creek 7 Comp X
S14 ME 4 Grab X

San Gabriel 4 Comp X X X X
River 7 Comp X
S28 ME 4 Grab X

Dominguez 4 Comp X X X X
Channel 7 Comp X

S29 ME 4 Grab X
Santa Clara 4 Comp X X X X X

River
TS07 TS 5 Grab X

Centinela 5 Comp X X X X X
Creek
TS08 TS 5 Grab X

Sepulveda 5 Comp X X X X X
Channel

TS09 TS 6 Grab X
Benedict 5 Comp X X X X X
Canyon

TS10 TS 5 Grab X
Adams 5 Comp X X X X X
Drain
TS11 TS 5 Grab X

Fairfax 5 Comp X X X X X
Drain
TS12 TS 5 Grab X

Cochran 5 Comp X X X X X

Notes: Comp= flow composite sample
X= denotes analytes reported for all events
Blank= no analytes reported
ME= Mass Emission Station
TS= Tributary Station

Table 4-2.  2005-2006 Los Angeles County Storm Water Monitoring Analytical Data Inventory

Station No. Sample 
Type

General 
Minerals

Heavy 
Metals

Miscellaneous 
Bacteria

Semi-
Volatiles Pesticides

No. of 
Events 

Sampled

Station 
Type  

Analytes

Total 
Suspended 

Solids

RB-AR45859



Station S01 Station S02 Station S10 Station S13 Station S14 Station S28 Station S29

Ballona Creek Malibu Creek Los Angeles 
River Coyote Creek San Gabriel 

River
Dominguez 

Channel
Santa Clara 

River 

W
et 2 2 2 2 2 2 2

D
ry 2 2 2 2 2 2 2

Table 4-3.  2005-2006 Los Angeles County Wet and Dry Weather Monitoring Toxicity Data Inventory

No. of 
Composite 

Events 
Sampled
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Ballona Creek Mass Emission Station
Beneficial Usesj:  REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 4 3 25 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 4 4 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 4 3 25 1 25 2 1 50 1 50

pH 0-14 4 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 2 100

Fecal Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 2 100

Ratio Fecal Coliform/Total Coliform 4 0 100 3 75 2 0 100 1 50

Fecal Streptococcus 20.00 MPN/100ml 4 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 4 0 100 4 100 2 0 100 2 100

General

Chloride 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 4 1 75 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Sulfate 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 4 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 4 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 2 50 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 4 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 4 0 100 0 0 2 0 100 2 100

Turbidity 0.10 NTU 4 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 4 0 100 0 0 2 1 50 0 0

Total Organic Carbon 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 4 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 4 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 4 0 100 0 0 2 1 50 0 0

Nitrate-N 0.50 mg/L 4 0 100 0 0 2 0 100 0 0

Nitrite-N 0.03 mg/L 4 0 100 0 0 2 1 50 0 0

Kjeldahl-N 0.10 mg/L 4 0 100 0 0 2 1 50 0 0

Metals

Dissolved Aluminum 100.00 ug/l 4 3 25 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 4 0 100 3 75 2 0 100 1 50

Dissolved Antimony 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Antimony 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 4 1 75 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 4 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 4 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Cadmium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 4 1 75 0 0 2 1 50 0 0

Dissolved Chromium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Chromium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Wet Weather Dry Weather

1 of 28
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Ballona Creek Mass Emission Station
Beneficial Usesj:  REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Chromium +6 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 4 0 100 1 25 2 0 100 0 0

Total Copper 5.00 ug/l 4 0 100 4 100 2 0 100 1 50

Dissolved Iron 100.00 ug/l 4 2 50 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 4 0 100 0 0 2 1 50 0 0

Dissolved Lead 5.00 ug/l 4 2 50 0 0 2 2 0 0 0

Total Lead 5.00 ug/l 4 0 100 3 75 2 0 100 1 50

Dissolved Mercury 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Selenium 5.00 ug/l 4 3 25 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 4 2 50 0 0 2 0 100 0 0

Dissolved Silverf 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 4 1 75 0 0 2 1 50 0 0

Dissolved Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 4 0 100 2 50 2 0 100 0 0

Total Zinc 50.00 ug/l 4 0 100 3 75 2 0 100 1 50

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 4 4 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Ethylhexl) phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Chrysene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Ballona Creek Mass Emission Station
Beneficial Usesj:  REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dibenzo(a,h)anthracene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 4 3 25 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 4 3 25 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 4 4 0 0 0 1 1 0 0 0

alpha-BHC 0.05 ug/l 4 4 0 0 0 1 1 0 0 0

beta-BHC 0.05 ug/l 4 4 0 0 0 1 1 0 0 0

delta-BHC 0.05 ug/l 4 4 0 0 0 1 1 0 0 0

gamma-BHC (lindane) 0.05 ug/l 4 4 0 0 0 1 1 0 0 0

alpha-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

gamma-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

Chlordane 0.10 ug/L 4 4 0 0 0 1 1 0 0 0

4,4'-DDD 0.10 ug/l 4 4 0 0 0 1 1 0 0 0

4,4'-DDE 0.10 ug/l 4 4 0 0 0 1 1 0 0 0

4,4'-DDT 0.10 ug/l 4 4 0 0 0 1 1 0 0 0

Dieldrin 0.10 ug/l 4 4 0 0 0 1 1 0 0 0

Endosulfan I [alpha] 0.10 ug/l 4 4 0 0 0 1 1 0 0 0

Endosulfan II [beta] 0.10 ug/l 4 4 0 0 0 1 1 0 0 0

Endosulfan sulfate 0.10 ug/l 4 4 0 0 0 1 1 0 0 0

Endrin 0.10 ug/l 4 4 0 0 0 1 1 0 0 0

Endrin aldehyde 0.10 ug/l 4 4 0 0 0 1 1 0 0 0

Heptachlor 0.05 ug/l 4 4 0 0 0 1 1 0 0 0

Heptachlor Epoxide 0.05 ug/l 4 4 0 0 0 1 1 0 0 0

Toxaphene 1.00 ug/l 4 4 0 0 0 1 1 0 0 0

Polychlorinated Biphenyls 
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Ballona Creek Mass Emission Station
Beneficial Usesj:  REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Aroclor-1016 0.50 ug/l 4 4 0 0 0 1 1 0 0 0

Aroclor-1221 0.50 ug/l 4 4 0 0 0 1 1 0 0 0

Aroclor-1232 0.50 ug/l 4 4 0 0 0 1 1 0 0 0

Aroclor-1242 0.50 ug/l 4 4 0 0 0 1 1 0 0 0

Aroclor-1248 0.50 ug/l 4 4 0 0 0 1 1 0 0 0

Aroclor-1254 0.50 ug/l 4 4 0 0 0 1 1 0 0 0

Aroclor-1260 0.50 ug/l 4 4 0 0 0 1 1 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 4 4 0 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

c)

f)

h)

i)

j) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply, GWR - Ground Water Recharge, REC1 - 
Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, WILD - Wildlife Habitat, RARE - Rare, Threatened, 
or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, and/or Early Development, WET - Wetland Habitat

PQL = minimum level

Criteria maximum concentration which equals the highest concentration of pollutant to which aquatic life can be exposed for a short period time without deleterious effects.

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Malibu Creek Mass Emission Station
Beneficial Usesj:  MUN, REC-1, REC-2, COLD, RARE, MIGR, SPWN, WET

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 4 4 0 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 4 4 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 4 4 0 0 0 2 1 50 1 50

pH 0-14 4 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 0 100 3 75 2 0 100 1 50

Fecal Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 0 0

Ratio Fecal Coliform/Total Coliform 4 0 100 1 25 2 0 100 1 50

Fecal Streptococcus 20.00 MPN/100ml 4 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 4 0 100 4 100 2 0 100 0 0

General

Chloride 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Sulfate 0.10 mg/L 4 0 100 4 100 2 0 100 1 50

Alkalinity 4.00 mg/L 4 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 4 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 4 0 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 4 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Turbidity 0.10 NTU 4 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 4 1 75 0 0 2 1 50 0 0

Total Organic Carbon 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 4 0 100 0 0 2 1 50 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 4 0 0 0 2 1 50 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 4 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 4 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 4 2 50 0 0 2 2 0 0 0

Nitrate-N 0.50 mg/L 4 0 100 0 0 2 0 100 0 0

Nitrite-N 0.03 mg/L 4 4 0 0 0 2 2 0 0 0

Kjeldahl-N 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 4 0 100 1 25 2 1 50 0 0

Dissolved Antimony 5.00 ug/l 4 3 25 0 0 2 2 0 0 0

Total Antimony 5.00 ug/l 4 2 50 0 0 2 2 0 0 0

Dissolved Arsenic 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 4 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 4 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Wet Weather Dry Weather
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Malibu Creek Mass Emission Station
Beneficial Usesj:  MUN, REC-1, REC-2, COLD, RARE, MIGR, SPWN, WET

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 4 2 50 0 0 2 0 100 0 0

Dissolved Chromium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Chromium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Copper 5.00 ug/l 4 0 100 3 75 2 0 100 1 50

Dissolved Iron 100.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 4 1 75 0 0 2 1 50 0 0

Dissolved Lead 5.00 ug/l 4 3 25 0 0 2 1 50 0 0

Total Lead 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 4 0 100 0 0 2 0 100 1 50

Dissolved Selenium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Silverf 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 4 0 100 0 0 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 4 4 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 4 4 0 0 0 2 2 0 0 0
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Malibu Creek Mass Emission Station
Beneficial Usesj:  MUN, REC-1, REC-2, COLD, RARE, MIGR, SPWN, WET

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Chrysene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

gamma-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

Chlordane 0.10 ug/L 4 4 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 4 4 0 0 0 2 2 0 0 0
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Malibu Creek Mass Emission Station
Beneficial Usesj:  MUN, REC-1, REC-2, COLD, RARE, MIGR, SPWN, WET

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 4 3 25 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

c)

f)

h)

i)

j) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply, GWR - Ground Water Recharge, REC1 
- Water Contact Recreation REC2 - Non-Contact Water Recreation WARM - Warm Freshwater Habitat COLD - Cold Freshwater Habitat WILD - Wildlife Habitat RARE - Rare

PQL = minimum level

Criteria maximum concentration which equals the highest concentration of pollutant to which aquatic life can be exposed for a short period time without deleterious effects.

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for L.A. River Mass Emission Station
Beneficial Usesj:  MUN, AGR, REC-1, REC-2, WARM, WILD, WET

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 4 2 50 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 4 4 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 4 1 75 3 75 2 0 100 2 100

pH 0-14 4 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 2 100

Fecal Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 2 100

Ratio Fecal Coliform/Total Coliform 4 0 100 2 50 2 0 100 0 0

Fecal Streptococcus 20.00 MPN/100ml 4 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 4 0 100 4 100 2 0 100 2 100

General

Chloride 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Sulfate 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 4 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 4 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 2 50 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 4 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Turbidity 0.10 NTU 4 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 4 0 100 1 25 2 0 100 0 0

Total Organic Carbon 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 3 25 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 4 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 4 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Nitrate-N 0.50 mg/L 4 0 100 0 0 2 0 100 0 0

Nitrite-N 0.03 mg/L 4 0 100 0 0 2 0 100 0 0

Kjeldahl-N 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 4 2 50 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 4 0 100 2 50 2 1 50 0 0

Dissolved Antimony 5.00 ug/l 4 0 100 0 0 2 1 50 0 0

Total Antimony 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 4 1 75 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 4 0 100 0 0 2 2 0 0 0

Total Barium 10.00 ug/L 4 0 100 0 0 2 2 0 0 0

Dissolved Berylium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Wet Weather Dry Weather
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for L.A. River Mass Emission Station
Beneficial Usesj:  MUN, AGR, REC-1, REC-2, WARM, WILD, WET

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 4 4 0 0 0 2 0 100 0 0

Total Cadmium 1.00 ug/l 4 2 50 0 0 2 0 100 0 0

Dissolved Chromium 5.00 ug/l 4 1 75 0 0 2 0 100 0 0

Total Chromium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 4 0 100 3 75 2 0 100 0 0

Total Copper 5.00 ug/l 4 0 100 4 100 2 0 100 1 50

Dissolved Iron 100.00 ug/l 4 2 50 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Lead 5.00 ug/l 4 1 75 0 0 2 1 50 0 0

Total Lead 5.00 ug/l 4 0 100 2 50 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 4 0 100 0 0 2 0 100 1 50

Dissolved Selenium 5.00 ug/l 4 3 25 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 4 2 50 0 0 2 0 100 0 0

Dissolved Silverf 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 4 0 100 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 4 0 100 3 75 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 4 4 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 4 4 0 0 0 2 2 0 0 0
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for L.A. River Mass Emission Station
Beneficial Usesj:  MUN, AGR, REC-1, REC-2, WARM, WILD, WET

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Chrysene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 4 4 0 0 0 2 1 50 0 0

Naphthalene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

gamma-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

Chlordane 0.10 ug/L 4 4 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 4 4 0 0 0 2 2 0 0 0
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for L.A. River Mass Emission Station
Beneficial Usesj:  MUN, AGR, REC-1, REC-2, WARM, WILD, WET

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 4 4 0 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

c)

f)

h)

i)

j) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply, GWR - Ground Water Recharge, REC1 
- Water Contact Recreation REC2 - Non-Contact Water Recreation WARM - Warm Freshwater Habitat COLD - Cold Freshwater Habitat WILD - Wildlife Habitat RARE - Rare

PQL = minimum level

Criteria maximum concentration which equals the highest concentration of pollutant to which aquatic life can be exposed for a short period time without deleterious effects.

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Coyote Creek Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, REC-1, REC-2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 5 4 20 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 5 5 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 5 2 60 3 60 2 0 100 2 100

pH 0-14 5 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 5 0 100 5 100 2 0 100 2 100

Fecal Coliform 20.00 MPN/100ml 5 0 100 5 100 2 0 100 2 100

Ratio Fecal Coliform/Total Coliform 5 0 100 4 80 2 0 100 1 50

Fecal Streptococcus 20.00 MPN/100ml 5 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 5 0 100 5 100 2 0 100 2 100

General

Chloride 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 5 1 80 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Sulfate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 5 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 5 1 80 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 5 4 20 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 5 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 5 0 100 2 40 2 0 100 2 100

Turbidity 0.10 NTU 5 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 5 0 100 1 20 2 0 100 0 0

Total Organic Carbon 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 1 80 0 0 2 2 0 0 0

Total Phosphorus 0.05 mg/L 5 1 80 0 0 2 2 0 0 0

NH3-N 0.10 mg/L 5 0 100 0 0 2 1 50 0 0

Nitrate-N 0.50 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrite-N 0.03 mg/L 5 2 60 0 0 2 1 50 0 0

Kjeldahl-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 5 0 100 2 40 2 1 50 0 0

Dissolved Antimony 5.00 ug/l 5 0 100 0 0 2 1 50 0 0

Total Antimony 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 5 1 80 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Wet Weather Dry Weather
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Coyote Creek Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, REC-1, REC-2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 5 3 40 0 0 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Copper 5.00 ug/l 5 0 100 4 80 2 0 100 1 50

Dissolved Iron 100.00 ug/l 5 4 20 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 5 0 100 0 0 2 1 50 0 0

Dissolved Lead 5.00 ug/l 5 4 20 0 0 2 1 50 0 0

Total Lead 5.00 ug/l 5 0 100 2 40 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 5 0 100 2 40 2 0 100 1 50

Dissolved Selenium 5.00 ug/l 5 2 60 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 5 1 80 0 0 2 0 100 0 0

Dissolved Silverf 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 5 3 40 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 5 0 100 2 40 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 5 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Coyote Creek Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, REC-1, REC-2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Chrysene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 5 5 0 0 0 2 1 50 0 0

Naphthalene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

gamma-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

Chlordane 0.10 ug/L 5 5 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Coyote Creek Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, REC-1, REC-2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 5 5 0 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

c)

f)

h)

i)

j) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply, GWR - Ground Water Recharge, REC1 
- Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, WILD - Wildlife Habitat, RARE - Rare, 
Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, and/or Early Development, WET - Wetland Habitat

PQL = minimum level

Criteria maximum concentration which equals the highest concentration of pollutant to which aquatic life can be exposed for a short period time without deleterious effects.

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for San Gabriel River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, REC-1, REC-2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 4 3 25 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 4 4 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 4 3 25 1 25 2 1 50 1 50

pH 0-14 4 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 2 100

Fecal Coliform 20.00 MPN/100ml 4 0 100 3 75 2 0 100 1 50

Ratio Fecal Coliform/Total Coliform 4 0 100 2 50 2 0 100 1 50

Fecal Streptococcus 20.00 MPN/100ml 4 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 4 0 100 3 75 2 0 100 2 100

General

Chloride 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Sulfate 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 4 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 4 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 3 25 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 4 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Turbidity 0.10 NTU 4 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 4 0 100 0 0 2 1 50 0 0

Total Organic Carbon 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 4 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 4 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Nitrate-N 0.50 mg/L 4 0 100 0 0 2 0 100 0 0

Nitrite-N 0.03 mg/L 4 3 25 0 0 2 1 50 0 0

Kjeldahl-N 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 4 0 100 1 25 2 1 50 0 0

Dissolved Antimony 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Antimony 5.00 ug/l 4 2 50 0 0 2 2 0 0 0

Dissolved Arsenic 5.00 ug/l 4 1 75 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 4 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 4 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Wet Weather Dry Weather
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for San Gabriel River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, REC-1, REC-2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 4 3 25 0 0 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 4 1 75 0 0 2 0 100 0 0

Total Chromium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Copper 5.00 ug/l 4 0 100 1 25 2 0 100 1 50

Dissolved Iron 100.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Lead 5.00 ug/l 4 4 0 0 0 2 1 50 0 0

Total Lead 5.00 ug/l 4 0 100 1 25 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 4 0 100 0 0 2 0 100 1 50

Dissolved Selenium 5.00 ug/l 4 2 50 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 4 1 75 0 0 2 0 100 0 0

Dissolved Silverf 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 4 0 100 1 25 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 4 1 75 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 4 4 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 4 4 0 0 0 2 2 0 0 0
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for San Gabriel River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, REC-1, REC-2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Chrysene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

gamma-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

Chlordane 0.10 ug/L 4 4 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 4 4 0 0 0 2 2 0 0 0
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for San Gabriel River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, REC-1, REC-2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 4 3 25 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

c)

f)

h)

i)

j) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply, GWR - Ground Water Recharge, REC1 
- Water Contact Recreation REC2 - Non-Contact Water Recreation WARM - Warm Freshwater Habitat COLD - Cold Freshwater Habitat WILD - Wildlife Habitat RARE - Rare

PQL = minimum level

Criteria maximum concentration which equals the highest concentration of pollutant to which aquatic life can be exposed for a short period time without deleterious effects.

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Dominguez Channel Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, REC-1, REC-2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 4 2 50 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 4 4 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 4 2 50 2 50 2 2 0 0 0

pH 0-14 4 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 2 100

Fecal Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 2 100

Ratio Fecal Coliform/Total Coliform 4 0 100 2 50 2 0 100 0 0

Fecal Streptococcus 20.00 MPN/100ml 4 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 4 0 100 4 100 2 0 100 2 100

General

Chloride 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 4 1 75 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Sulfate 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 4 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 4 1 75 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 2 50 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 4 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 4 0 100 0 0 2 0 100 2 100

Turbidity 0.10 NTU 4 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 4 0 100 1 25 2 0 100 0 0

Total Organic Carbon 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 4 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 4 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 4 0 100 0 0 2 1 50 0 0

Nitrate-N 0.50 mg/L 4 0 100 0 0 2 0 100 0 0

Nitrite-N 0.03 mg/L 4 2 50 0 0 2 2 0 0 0

Kjeldahl-N 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 4 3 25 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 4 0 100 1 25 2 1 50 0 0

Dissolved Antimony 5.00 ug/l 4 0 100 0 0 2 1 50 0 0

Total Antimony 5.00 ug/l 4 0 100 1 25 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 4 1 75 0 0 2 1 50 0 0

Total Arsenic 5.00 ug/l 4 0 100 1 25 2 0 100 0 0

Dissolved Barium 10.00 ug/L 4 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 4 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Wet Weather Dry Weather
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Dominguez Channel Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, REC-1, REC-2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 4 3 25 0 0 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Chromium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 4 0 100 3 75 2 0 100 0 0

Total Copper 5.00 ug/l 4 0 100 4 100 2 0 100 1 50

Dissolved Iron 100.00 ug/l 4 2 50 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 4 0 100 0 0 2 1 50 0 0

Dissolved Lead 5.00 ug/l 4 2 50 0 0 2 1 50 0 0

Total Lead 5.00 ug/l 4 0 100 1 25 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 4 0 100 0 0 2 0 100 1 50

Dissolved Selenium 5.00 ug/l 4 3 25 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 4 2 50 0 0 2 0 100 0 0

Dissolved Silverf 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 4 3 25 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 4 0 100 2 50 2 0 100 0 0

Total Zinc 50.00 ug/l 4 0 100 4 100 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 3 3 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 3 3 0 0 0 2 2 0 0 0
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Dominguez Channel Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, REC-1, REC-2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 3 3 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Chrysene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 3 3 0 0 0 2 1 50 0 0

Naphthalene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 3 3 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 3 3 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 3 3 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

gamma-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

Chlordane 0.10 ug/L 4 4 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 4 4 0 0 0 2 2 0 0 0
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Dominguez Channel Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, REC-1, REC-2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 4 3 25 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 4 3 25 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

c)

f)

h)

i)

j) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply, GWR - Ground Water Recharge, REC1 - 
Water Contact Recreation REC2 - Non-Contact Water Recreation WARM - Warm Freshwater Habitat COLD - Cold Freshwater Habitat WILD - Wildlife Habitat RARE - Rare Threatened or

PQL = minimum level

Criteria maximum concentration which equals the highest concentration of pollutant to which aquatic life can be exposed for a short period time without deleterious effects.

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Santa Clara River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, AGR, GWR, FRSH, REC-1, REC-2, WARM, WILD, RARE, WET

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 4 3 25 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 4 4 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 4 2 50 2 50 2 2 0 0 0

pH 0-14 4 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 2 100

Fecal Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 0 0

Ratio Fecal Coliform/Total Coliform 4 0 100 1 25 2 0 100 0 0

Fecal Streptococcus 20.00 MPN/100ml 4 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 4 0 100 4 100 2 0 100 2 100

General

Chloride 2.00 mg/L 4 0 100 0 0 2 0 100 2 100

Fluoride     f(temp)i 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Sulfate 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 4 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 4 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 3 25 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 4 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Turbidity 0.10 NTU 4 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 4 1 75 0 0 2 2 0 0 0

Total Organic Carbon 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 4 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 4 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 4 1 75 0 0 2 1 50 0 0

Nitrate-N 0.50 mg/L 4 0 100 0 0 2 0 100 0 0

Nitrite-N 0.03 mg/L 4 2 50 0 0 2 2 0 0 0

Kjeldahl-N 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 4 2 50 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 4 0 100 4 100 2 1 50 0 0

Dissolved Antimony 5.00 ug/l 4 1 75 0 0 2 2 0 0 0

Total Antimony 5.00 ug/l 4 1 75 1 25 2 2 0 0 0

Dissolved Arsenic 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 4 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 4 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Wet Weather Dry Weather
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Santa Clara River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, AGR, GWR, FRSH, REC-1, REC-2, WARM, WILD, RARE, WET

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 4 3 25 0 0 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Chromium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Copper 5.00 ug/l 4 0 100 1 25 2 0 100 1 50

Dissolved Iron 100.00 ug/l 4 1 75 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 4 0 100 0 0 2 1 50 0 0

Dissolved Lead 5.00 ug/l 4 3 25 0 0 2 2 0 0 0

Total Lead 5.00 ug/l 4 0 100 1 25 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 4 0 100 0 0 2 0 100 1 50

Dissolved Selenium 5.00 ug/l 4 3 25 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 4 2 50 0 0 2 0 100 0 0

Dissolved Silverf 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 4 0 100 1 25 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 4 4 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 4 4 0 0 0 2 2 0 0 0
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Santa Clara River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, AGR, GWR, FRSH, REC-1, REC-2, WARM, WILD, RARE, WET

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Chrysene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

gamma-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

Chlordane 0.10 ug/L 4 4 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 4 4 0 0 0 2 2 0 0 0
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Table 4-4.  2005-06 Summary of Water Quality Exceedances for Santa Clara River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, AGR, GWR, FRSH, REC-1, REC-2, WARM, WILD, RARE, WET

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 4 2 50 1 25 2 2 0 0 0

Prometryn 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

c)

f)

h)

i)

j) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply, GWR - Ground Water Recharge, REC1 
- Water Contact Recreation REC2 - Non-Contact Water Recreation WARM - Warm Freshwater Habitat COLD - Cold Freshwater Habitat WILD - Wildlife Habitat RARE - Rare

PQL = minimum level

Criteria maximum concentration which equals the highest concentration of pollutant to which aquatic life can be exposed for a short period time without deleterious effects.

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Centinela Creek Tributary Monitoring Statio
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 5 4 20 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 5 5 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 5 4 20 1 20 2 2 0 0 0

pH 0-14 5 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 5 0 100 5 100 2 0 100 2 100

Fecal Coliform 20.00 MPN/100ml 5 0 100 5 100 2 0 100 2 100

Ratio Fecal Coliform/Total Coliform 5 0 100 3 60 2 0 100 1 50

Fecal Streptococcus 20.00 MPN/100ml 5 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 5 0 100 5 100 2 0 100 2 100

General

Chloride 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Sulfate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 5 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 5 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 5 1 80 0 0 2 0 100 0 0

Specific Conductance 1.00 umhos/cm 5 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 5 0 100 0 0 2 0 100 1 50

Turbidity 0.10 NTU 5 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

Total Organic Carbon 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 5 5 0 0 0 2 0 100 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrate-N 0.50 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrite-N 0.03 mg/L 5 1 80 0 0 2 2 0 0 0

Kjeldahl-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 5 2 60 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 5 0 100 3 60 2 1 50 1 50

Dissolved Antimony 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Antimony 5.00 ug/l 5 0 100 2 40 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 5 1 80 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 5 4 20 0 0 2 2 0 0 0

Wet Weather Dry Weather
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Centinela Creek Tributary Monitoring Statio
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 5 2 60 2 40 2 0 100 0 0

Dissolved Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 5 0 100 2 40 2 0 100 0 0

Total Copper 5.00 ug/l 5 0 100 5 100 2 0 100 2 100

Dissolved Iron 100.00 ug/l 5 1 80 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Lead 5.00 ug/l 5 3 40 0 0 2 2 0 0 0

Total Lead 5.00 ug/l 5 0 100 3 60 2 0 100 1 50

Dissolved Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 5 0 100 2 40 2 0 100 1 50

Dissolved Selenium 5.00 ug/l 5 4 20 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 5 3 40 0 0 2 0 100 0 0

Dissolved Silverf 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 5 3 40 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 5 0 100 1 20 2 0 100 0 0

Total Zinc 50.00 ug/l 5 0 100 3 60 2 0 100 1 50

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 5 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Centinela Creek Tributary Monitoring Statio
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Chrysene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 5 5 0 0 0 2 1 50 0 0

Naphthalene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 5 4 20 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

gamma-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

Chlordane 0.10 ug/L 5 5 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Centinela Creek Tributary Monitoring Statio
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 5 4 20 1 20 2 1 50 1 50

Prometryn 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 5 4 20 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

c)

f)

h)

i)

j)

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply, GWR - Ground Water Recharge, REC1 - 
Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, WILD - Wildlife Habitat, RARE - Rare, Threatened, or 
Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, and/or Early Development, WET - Wetland Habitat

PQL = minimum level

Criteria maximum concentration which equals the highest concentration of pollutant to which aquatic life can be exposed for a short period time without deleterious effects.

Page 4 of 24

RB-AR45892



Table 4-5.  2005-06 Summary of Water Quality Exceedances for Sepulveda Channel Tributary Monitoring Station
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 5 5 0 0 0 2 1 50 0 0

Total Phenols 0.10 mg/L 5 5 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 5 2 60 3 60 2 2 0 0 0

pH 0-14 5 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 5 0 100 5 100 2 0 100 2 100

Fecal Coliform 20.00 MPN/100ml 5 0 100 5 100 2 0 100 2 100

Ratio Fecal Coliform/Total Coliform 5 0 100 3 60 2 0 100 1 50

Fecal Streptococcus 20.00 MPN/100ml 5 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 5 0 100 5 100 2 0 100 2 100

General

Chloride 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 5 1 80 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Sulfate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 5 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 5 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 5 3 40 0 0 2 1 50 0 0

Specific Conductance 1.00 umhos/cm 5 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 5 0 100 1 20 2 0 100 2 100

Turbidity 0.10 NTU 5 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 5 0 100 1 20 2 2 0 0 0

Total Organic Carbon 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 4 0 100 0 0 2 1 50 0 0

Nitrate-N 0.50 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrite-N 0.03 mg/L 5 3 40 0 0 2 2 0 0 0

Kjeldahl-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 5 3 40 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 5 0 100 3 60 2 1 50 1 50

Dissolved Antimony 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Antimony 5.00 ug/l 5 0 100 1 20 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Wet Weather Dry Weather
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Sepulveda Channel Tributary Monitoring Station
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 5 3 40 0 0 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 5 1 80 0 0 2 0 100 0 0

Total Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Copper 5.00 ug/l 5 0 100 5 100 2 0 100 1 50

Dissolved Iron 100.00 ug/l 5 2 60 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Lead 5.00 ug/l 5 3 40 0 0 2 2 0 0 0

Total Lead 5.00 ug/l 5 0 100 2 40 2 0 100 1 50

Dissolved Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 5 0 100 1 20 2 0 100 1 50

Dissolved Selenium 5.00 ug/l 5 3 40 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 5 3 40 0 0 2 0 100 0 0

Dissolved Silverf 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 5 4 20 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 5 0 100 4 80 2 0 100 1 50

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 5 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Sepulveda Channel Tributary Monitoring Station
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Chrysene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 5 4 20 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

gamma-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

Chlordane 0.10 ug/L 5 5 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Sepulveda Channel Tributary Monitoring Station
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 5 4 20 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

c)

f)

h)

i)

j)

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply, GWR - Ground Water Recharge, REC1 - 
Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, WILD - Wildlife Habitat, RARE - Rare, Threatened, or 
Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, and/or Early Development, WET - Wetland Habitat

PQL = minimum level

Criteria maximum concentration which equals the highest concentration of pollutant to which aquatic life can be exposed for a short period time without deleterious effects.
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Benedict Canyon Tributary Monitoring Statio
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 6 4 33 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 6 6 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 6 3 50 3 50 2 2 0 0 0

pH 0-14 5 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 6 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 6 0 100 6 100 2 0 100 2 100

Fecal Coliform 20.00 MPN/100ml 6 0 100 6 100 2 0 100 2 100

Ratio Fecal Coliform/Total Coliform 6 0 100 2 33 2 0 100 0 0

Fecal Streptococcus 20.00 MPN/100ml 6 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 6 0 100 6 100 2 0 100 2 100

General

Chloride 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Sulfate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 5 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 5 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 6 4 33 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 5 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 5 0 100 1 20 2 0 100 2 100

Turbidity 0.10 NTU 5 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 5 0 100 0 0 2 2 0 0 0

Total Organic Carbon 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 6 6 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 5 0 100 0 0 2 1 50 0 0

Nitrate-N 0.50 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrite-N 0.03 mg/L 5 3 40 0 0 2 2 0 0 0

Kjeldahl-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 5 0 100 3 60 2 0 100 0 0

Dissolved Antimony 5.00 ug/l 5 0 100 0 0 2 2 0 0 0

Total Antimony 5.00 ug/l 5 0 100 0 0 2 2 0 0 0

Dissolved Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Wet Weather Dry Weather
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Benedict Canyon Tributary Monitoring Statio
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 5 1 80 0 0 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Copper 5.00 ug/l 5 0 100 5 100 2 0 100 1 50

Dissolved Iron 100.00 ug/l 5 3 40 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Lead 5.00 ug/l 5 3 40 0 0 2 2 0 0 0

Total Lead 5.00 ug/l 5 0 100 3 60 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Selenium 5.00 ug/l 5 2 60 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 5 2 60 0 0 2 0 100 0 0

Dissolved Silverf 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 5 4 20 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 5 0 100 3 60 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 5 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Benedict Canyon Tributary Monitoring Statio
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 6 6 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Chrysene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 5 4 20 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

gamma-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

Chlordane 0.10 ug/L 5 5 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Benedict Canyon Tributary Monitoring Statio
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 5 4 20 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

c)

f)

h)

i)

j)

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply, GWR - Ground Water Recharge, REC1 - 
Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, WILD - Wildlife Habitat, RARE - Rare, Threatened, or 
Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, and/or Early Development, WET - Wetland Habitat

PQL = minimum level

Criteria maximum concentration which equals the highest concentration of pollutant to which aquatic life can be exposed for a short period time without deleterious effects.
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Adams Drain Tributary Monitoring Station
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 5 1 80 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 5 5 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 5 1 80 4 80 2 2 0 0 0

pH 0-14 5 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 5 0 100 5 100 2 0 100 2 100

Fecal Coliform 20.00 MPN/100ml 5 0 100 5 100 2 0 100 1 50

Ratio Fecal Coliform/Total Coliform 5 0 100 4 80 2 0 100 0 0

Fecal Streptococcus 20.00 MPN/100ml 5 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 5 0 100 5 100 2 0 100 2 100

General

Chloride 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 5 1 80 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 5 1 80 0 0 2 0 100 0 0

Sulfate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 5 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 5 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 5 0 100 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 5 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 5 0 100 0 0 2 0 100 2 100

Turbidity 0.10 NTU 5 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 5 0 100 2 40 2 0 100 0 0

Total Organic Carbon 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 5 0 100 0 0 2 1 50 0 0

Nitrate-N 0.50 mg/L 5 1 80 0 0 2 0 100 0 0

Nitrite-N 0.03 mg/L 5 0 100 0 0 2 2 0 0 0

Kjeldahl-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 5 4 20 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 5 0 100 3 60 2 1 50 0 0

Dissolved Antimony 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Antimony 5.00 ug/l 5 0 100 2 40 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Wet Weather Dry Weather
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Adams Drain Tributary Monitoring Station
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 5 2 60 1 20 2 1 50 0 0

Dissolved Chromium 5.00 ug/l 5 1 80 0 0 2 0 100 0 0

Total Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 5 0 100 4 80 2 0 100 0 0

Total Copper 5.00 ug/l 5 0 100 5 100 2 0 100 2 100

Dissolved Iron 100.00 ug/l 5 3 40 0 0 2 1 50 0 0

Total Iron 100.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Lead 5.00 ug/l 5 3 40 0 0 2 0 100 0 0

Total Lead 5.00 ug/l 5 0 100 3 60 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 5 0 100 1 20 2 0 100 1 50

Dissolved Selenium 5.00 ug/l 5 3 40 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 5 2 60 0 0 2 0 100 0 0

Dissolved Silverf 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 5 3 40 0 0 2 1 50 0 0

Dissolved Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 5 0 100 4 80 2 0 100 0 0

Total Zinc 50.00 ug/l 5 0 100 5 100 2 0 100 2 100

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 5 4 20 0 0 2 2 0 0 0

Phenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 5 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Adams Drain Tributary Monitoring Station
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Chrysene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 5 4 20 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 5 4 20 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 5 0 0 0 1 1 0 0 0

alpha-BHC 0.05 ug/l 5 5 0 0 0 1 1 0 0 0

beta-BHC 0.05 ug/l 5 5 0 0 0 1 1 0 0 0

delta-BHC 0.05 ug/l 5 5 0 0 0 1 1 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 5 0 0 0 1 1 0 0 0

alpha-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

gamma-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

Chlordane 0.10 ug/L 5 5 0 0 0 1 1 0 0 0

4,4'-DDD 0.10 ug/l 5 5 0 0 0 1 1 0 0 0

4,4'-DDE 0.10 ug/l 5 5 0 0 0 1 1 0 0 0

4,4'-DDT 0.10 ug/l 5 5 0 0 0 1 1 0 0 0
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Adams Drain Tributary Monitoring Station
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 5 5 0 0 0 1 1 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 5 0 0 0 1 1 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 5 0 0 0 1 1 0 0 0

Endosulfan sulfate 0.10 ug/l 5 5 0 0 0 1 1 0 0 0

Endrin 0.10 ug/l 5 5 0 0 0 1 1 0 0 0

Endrin aldehyde 0.10 ug/l 5 5 0 0 0 1 1 0 0 0

Heptachlor 0.05 ug/l 5 5 0 0 0 1 1 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 5 0 0 0 1 1 0 0 0

Toxaphene 1.00 ug/l 5 5 0 0 0 1 1 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 5 0 0 0 1 1 0 0 0

Aroclor-1221 0.50 ug/l 5 5 0 0 0 1 1 0 0 0

Aroclor-1232 0.50 ug/l 5 5 0 0 0 1 1 0 0 0

Aroclor-1242 0.50 ug/l 5 5 0 0 0 1 1 0 0 0

Aroclor-1248 0.50 ug/l 5 5 0 0 0 1 1 0 0 0

Aroclor-1254 0.50 ug/l 5 5 0 0 0 1 1 0 0 0

Aroclor-1260 0.50 ug/l 5 5 0 0 0 1 1 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 5 5 0 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

c)

f)

h)

i)

j)

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply, GWR - Ground Water Recharge, REC1 - 
Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, WILD - Wildlife Habitat, RARE - Rare, Threatened, or 
Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, and/or Early Development, WET - Wetland Habitat

PQL = minimum level

Criteria maximum concentration which equals the highest concentration of pollutant to which aquatic life can be exposed for a short period time without deleterious effects.
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Fairfax Drain Tributary Monitoring Station
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 5 3 40 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 5 5 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 5 2 60 3 60 2 2 0 0 0

pH 0-14 5 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 5 0 100 5 100 2 0 100 2 100

Fecal Coliform 20.00 MPN/100ml 5 0 100 5 100 2 0 100 2 100

Ratio Fecal Coliform/Total Coliform 5 0 100 4 80 2 0 100 2 100

Fecal Streptococcus 20.00 MPN/100ml 5 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 5 0 100 5 100 2 0 100 2 100

General

Chloride 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Sulfate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 5 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 5 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 5 2 60 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 5 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 5 0 100 0 0 2 0 100 2 100

Turbidity 0.10 NTU 5 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 0 100 0 0 2 1 50 0 0

MBAS 0.05 mg/L 5 0 100 0 0 2 2 0 0 0

Total Organic Carbon 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 5 0 100 0 0 2 2 0 0 0

Nitrate-N 0.50 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrite-N 0.03 mg/L 5 0 100 0 0 2 2 0 0 0

Kjeldahl-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 5 4 20 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 5 0 100 3 60 2 2 0 0 0

Dissolved Antimony 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Antimony 5.00 ug/l 5 0 100 1 20 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 5 1 80 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Wet Weather Dry Weather
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Fairfax Drain Tributary Monitoring Station
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 5 2 60 0 0 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Copper 5.00 ug/l 5 0 100 4 80 2 0 100 1 50

Dissolved Iron 100.00 ug/l 5 3 40 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 5 1 80 0 0 2 1 50 0 0

Dissolved Lead 5.00 ug/l 5 3 40 0 0 2 2 0 0 0

Total Lead 5.00 ug/l 5 0 100 3 60 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 5 0 100 1 20 2 0 100 1 50

Dissolved Selenium 5.00 ug/l 5 1 80 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 5 1 80 0 0 2 0 100 0 0

Dissolved Silverf 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 5 2 60 1 20 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 5 0 100 1 20 2 0 100 0 0

Total Zinc 50.00 ug/l 5 0 100 4 80 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 5 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Fairfax Drain Tributary Monitoring Station
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Chrysene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 5 5 0 0 0 2 1 50 0 0

Naphthalene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 5 4 20 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 5 4 20 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 5 0 0 0 1 1 0 0 0

alpha-BHC 0.05 ug/l 5 5 0 0 0 1 1 0 0 0

beta-BHC 0.05 ug/l 5 5 0 0 0 1 1 0 0 0

delta-BHC 0.05 ug/l 5 5 0 0 0 1 1 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 5 0 0 0 1 1 0 0 0

alpha-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

gamma-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

Chlordane 0.10 ug/L 5 5 0 0 0 1 1 0 0 0

4,4'-DDD 0.10 ug/l 5 5 0 0 0 1 1 0 0 0

4,4'-DDE 0.10 ug/l 5 5 0 0 0 1 1 0 0 0

4,4'-DDT 0.10 ug/l 5 5 0 0 0 1 1 0 0 0
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Fairfax Drain Tributary Monitoring Station
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 5 5 0 0 0 1 1 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 5 0 0 0 1 1 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 5 0 0 0 1 1 0 0 0

Endosulfan sulfate 0.10 ug/l 5 5 0 0 0 1 1 0 0 0

Endrin 0.10 ug/l 5 5 0 0 0 1 1 0 0 0

Endrin aldehyde 0.10 ug/l 5 5 0 0 0 1 1 0 0 0

Heptachlor 0.05 ug/l 5 5 0 0 0 1 1 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 5 0 0 0 1 1 0 0 0

Toxaphene 1.00 ug/l 5 5 0 0 0 1 1 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 5 0 0 0 1 1 0 0 0

Aroclor-1221 0.50 ug/l 5 5 0 0 0 1 1 0 0 0

Aroclor-1232 0.50 ug/l 5 5 0 0 0 1 1 0 0 0

Aroclor-1242 0.50 ug/l 5 5 0 0 0 1 1 0 0 0

Aroclor-1248 0.50 ug/l 5 5 0 0 0 1 1 0 0 0

Aroclor-1254 0.50 ug/l 5 5 0 0 0 1 1 0 0 0

Aroclor-1260 0.50 ug/l 5 5 0 0 0 1 1 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 5 3 40 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 4 4 0 0 0 1 1 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 4 4 0 0 0 1 1 0 0 0

c)

f)

h)

i)

j)

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply, GWR - Ground Water Recharge, REC1 - 
Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, WILD - Wildlife Habitat, RARE - Rare, Threatened, or 
Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, and/or Early Development, WET - Wetland Habitat

PQL = minimum level

Criteria maximum concentration which equals the highest concentration of pollutant to which aquatic life can be exposed for a short period time without deleterious effects.
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Cochran Tributary Monitoring Station
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 5 2 60 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 5 5 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 5 0 100 5 100 2 2 0 0 0

pH 0-14 5 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 5 0 100 5 100 2 0 100 2 100

Fecal Coliform 20.00 MPN/100ml 5 0 100 5 100 2 0 100 2 100

Ratio Fecal Coliform/Total Coliform 5 0 100 3 60 2 0 100 1 50

Fecal Streptococcus 20.00 MPN/100ml 5 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 5 0 100 5 100 2 0 100 2 100

General

Chloride 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 5 2 60 0 0 2 0 100 0 0

Sulfate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 5 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 5 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 5 0 100 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 5 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 5 0 100 0 0 2 0 100 2 100

Turbidity 0.10 NTU 5 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

Total Organic Carbon 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrate-N 0.50 mg/L 5 2 60 0 0 2 0 100 0 0

Nitrite-N 0.03 mg/L 5 2 60 0 0 2 2 0 0 0

Kjeldahl-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 5 4 20 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 5 0 100 3 60 2 1 50 0 0

Dissolved Antimony 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Antimony 5.00 ug/l 5 0 100 2 40 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 5 4 20 0 0 2 2 0 0 0

Wet Weather Dry Weather
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Cochran Tributary Monitoring Station
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 5 2 60 1 20 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 5 1 80 0 0 2 0 100 0 0

Total Chromium 5.00 ug/l 5 0 100 1 20 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 5 0 100 2 40 2 0 100 0 0

Total Copper 5.00 ug/l 5 0 100 5 100 2 0 100 2 100

Dissolved Iron 100.00 ug/l 5 1 80 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Lead 5.00 ug/l 5 1 80 0 0 2 0 100 0 0

Total Lead 5.00 ug/l 5 0 100 3 60 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 5 0 100 2 40 2 0 100 0 0

Dissolved Selenium 5.00 ug/l 5 2 60 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 5 2 60 0 0 2 0 100 0 0

Dissolved Silverf 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 5 1 80 1 20 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 5 0 100 2 40 2 0 100 0 0

Total Zinc 50.00 ug/l 5 0 100 4 80 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 5 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Cochran Tributary Monitoring Station
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Chrysene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 5 4 20 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 5 5 0 0 0 2 1 50 0 0

Naphthalene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 5 4 20 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

gamma-chlordane 0.05 ug/l 0 S.I.D. 0 S.I.D.

Chlordane 0.10 ug/L 5 5 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.  2005-06 Summary of Water Quality Exceedances for Cochran Tributary Monitoring Station
Beneficial Usesj:  MUN, REC-1, REC-2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 5 4 20 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

c)

f)

h)

i)

j)

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply, GWR - Ground Water Recharge, REC1 - 
Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, WILD - Wildlife Habitat, RARE - Rare, Threatened, or 
Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, and/or Early Development, WET - Wetland Habitat

PQL = minimum level

Criteria maximum concentration which equals the highest concentration of pollutant to which aquatic life can be exposed for a short period time without deleterious effects.
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Table 4-6a. Summary of Toxicity Results - Dry Weather

Dry Weather TOXICITY No. 1
Chronic Ceriodaphnia Survival &
Reproduction Bioassay

Survival
NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
LC25 % 82.14 > 100 > 100 > 100 > 100 > 100 > 100
LC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Reproduction
NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
EC25 % 82.48 > 100 > 100 > 100 > 100 > 100 > 100
EC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Chronic Sea Urchin Fertilization Bioassay
TU < 1.00 < 1.00 1.42 < 1.00 < 1.00 < 1.00 < 1.00
EC50 % > 100 > 100 70.24 > 100 > 100 > 100 > 100

Dry Weather TOXICITY No. 2
Chronic Ceriodaphnia Survival &
Reproduction Bioassay

Survival
NOEC % 100 25 100 100 100 100 100
TU < 1.00 1.60 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
LC25 % > 100 31.25 > 100 > 100 > 100 > 100 > 100
LC50 % > 100 62.5 > 100 > 100 > 100 > 100 > 100

Reproduction
NOEC % 100 100 100 100 100 100 100
TU < 1.00 2.01 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
EC25 % > 100 32.3 > 100 > 100 > 100 > 100 97.32
EC50 % > 100 49.67 > 100 > 100 > 100 > 100 > 100

Chronic Sea Urchin Fertilization Bioassay
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
EC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

11/29/2005

Site 2

01/24/2006

Site 10

01/24/2006

Class Constituent
Site 28

Malibu Creek Los Angeles 
River

Site 13Site 1
Ballona 
Creek

Units

01/24/2006

Site 14

Coyote Creek San Gabriel 
River

Site 29

11/29/2005

Dominguez 
Channel

Santa Clara 
River

04/25/2006 04/25/2006 04/25/2006 04/25/2006 04/25/2006 04/25/2006 04/25/2006

01/24/2006 01/24/2006
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Table 4-6b. Summary of Toxicity Results - Wet Weather

Wet Weather TOXICITY No. 1
Chronic Ceriodaphnia Survival &
Reproduction Bioassay

Survival
NOEC % 100 100 100 100 100 56 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 1.23 < 1.00
LC25 % > 100 > 100 > 100 > 100 > 100 65.43 > 100
LC50 % > 100 > 100 > 100 > 100 > 100 81.14 > 100

Reproduction
NOEC % 100 100 100 100 100 56 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 1.10 < 1.00
EC25 % > 100 > 100 > 100 > 100 > 100 73.3 > 100
EC50 % > 100 > 100 > 100 > 100 > 100 90.6 > 100

Chronic Sea Urchin Fertilization Bioassay
TU 1.31 < 1.00 1.29 < 1.00 < 1.00 1.30 < 1.00
EC50 % 76.3 > 100 77.32 > 100 > 100 76.77 > 100

Wet Weather TOXICITY No. 2
Chronic Ceriodaphnia Survival &
Reproduction Bioassay

Survival
NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
LC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
LC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Reproduction
NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
EC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
EC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Chronic Sea Urchin Fertilization Bioassay
TU 1.34 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
EC50 % 74.55 > 100 > 100 > 100 > 100 > 100 > 100

12/31/2005 01/03/2006 12/31/200511/09/2005 11/09/2005 12/31/2005 12/31/2005

10/17/2005

Site 29

10/17/2005

Dominguez 
Channel

Santa Clara 
River

10/17/2005

Site 14

Coyote Creek San Gabriel 
River

10/17/2005

Class Constituent
Site 28

Malibu Creek Los Angeles 
River

Site 13Site 1
Ballona 
Creek

Units

10/17/2005

Site 2

10/17/2005

Site 10

10/17/2005
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Table 4.7 2005-06 Total Suspended Solids Results For Mass Emissions Stations

Sample Date
Ballona 

Creek (S01) 
mg/L

Malibu 
Creek (S02) 

mg/L

L.A. River@ 
Wardlow 

(S10) mg/L

Coyote 
Creek (S13) 

mg/L

San Gabriel 
River (S14) 

mg/L

Dominguez 
Channel (S28) 

mg/L

Santa Clara 
River (S29) 

mg/L
10/17/05 416 82 542 967 517 329 800
11/09/05 180 25 - - - - -
12/31/05 484 523 238 302 933 89 1597
01/14/06 - - 295 259 11 237 752
02/17/06 336 18 104 3 9 - 162
02/27/06 77 906 662 - 173 14 -
03/03/06 196 74 241 368 66 106 -
03/20/06 25 38 144 - 130 -
03/28/06 - 2 142 62 22 126 -

011/29/2005 12 - - - - - 13
01/24/06 - 7 18 11 31 5 -

04/25/06 383 7 17 5 9 8 18

"--" indicates no available data
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Table 4.8 2005-06 Estimated Total Suspended Solids Loadings (Tons) for Mass Emission Stations

10/17/2005 11/09/2005 12/31/2005 01/14/2006 02/17/2006 02/27/2006 03/03/2006 03/20/2006 03/28/2006

Ballona Creek (S01) 1717 153 1493 - 29 566 214 88 580
Malibu Creek (S02) 21 6 1329 - - 2254 24 7 3

L.A. River@ Wardlow (S10) 2637 - 1783 2210 - 17750 1665 129 2648
Coyote Creek (S13) 2357 - 719 616 - 802 618 239 568

San Gabriel River (S14) 2698 - 2079 25 - 15 38 153 29
Dominguez Channel (S28) 232 - 193 514 214 25 580 -

Santa Clara River (S29) 307 - 137 64 - - - - -

"-" indicates no available data
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Table 4.9.1  Estimated Pollutant Loading

10/17/2005 11/09/2005 12/31/2005 02/17/2006
Oil and Grease 11558 0 0 0
Total Phenols 0 0 0 0
Cyanide 0 26 0 0
Dissolved Oxygen 69019 13334 61695 40670
Chloride 39463 39457 46950 164178
Fluoride 0 442 987 1786
Nitrate 48049 13011 22889 29379
Sulfate 57460 61566 69715 278815
Alkalinity 272442 127214 210380 570304
Hardness 385546 190481 308475 864097
COD 355825 150344 180131 581825
TPH 14035 0 6170 0
Total Dissolved Solids 643953 353751 530577 1394077
Volatile Suspended Solids 908139 95241 950104 668235
MBAS 2977 520 1117 1769
Total Organic Carbon 90814 44389 66631 120398
BOD 129616 83846 212231 581825
Dissolved Phosphorus 2223 544 1499 1561
Total Phosphorus 2333 1117 2893 4551
NH3-N 3971 1769 3162 8353
Nitrate-N 10850 2937 5170 6636
Nitrite-N 653 651 432 1596
Kjeldahl-N 15851 7075 10196 28458
Dissolved Aluminum 1651 0 0 0
Total Aluminum 41114 3657 3547 21314
Dissolved Antimony 13.54 5.54 7.28 15.96
Total Antimony 40 8.08 10.73 30
Dissolved Arsenic 10.90 3.91 0 9.51
Total Arsenic 24 4.98 7.47 20
Dissolved Barium 149 54 86 263
Total Barium 1271 169 98 876
Dissolved Berylium 0 0 0 0
Total Berylium 0 0 0 0

Constituent

Ballona Creek (S01)
Load (lbs)

CONVENTIONAL
GENERAL 
MINERAL

NUTRIENTS

GROUP

HEAVY
METALS
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Table 4.9.1  Estimated Pollutant Loading continued

10/17/05 11/09/05 12/31/05 02/17/06
Dissolved Cadmuim 0 0 0 0
Total Cadmium 9.91 1.33 0 6.68
Dissolved Chromium 0.00 1.11 5.06 8.76
Total Chromium 119 14.22 8.39 79
Dissolved Chromium +6 0 0 0 0
Total Chromium +6 0 0 0 0
Dissolved Copper 90 25 41 40
Total Copper 743 130 79 551
Dissolved Iron 1866 0 0 3318
Total Iron 53167 4915 1185 37502
Dissolved Lead 23 0 0 8.30
Total Lead 512 55 10.06 248
Dissolved Mercury 0 0 0 0
Total Mercury 0 0 0 0
Dissolved Nickel 24 10.78 15.55 37
Total Nickel 132 21 18.01 85
Dissolved Selenium 0 0 0 6.28
Total Selenium 0 1.85 0 6.68
Dissolved Silver 0 0 0 0
Total Silver  6.03 1.26 0 4.32
Dissolved Thallium 0 0 0 0
Total Thallium 0 0 0 0
Dissolved Zinc 751 265 125 171
Total Zinc 4293 655 172 2183
Chlorpyrifos 0 0 0 0
Diazinon 0.43 0 0 0

Notes:
0 : Data not above detection limit
Blank cells: No data available

HEAVY
METALS (cont.)

Ballona Creek (S01)
Load (lbs)

ConstituentGROUP

PESTICIDES
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Table 4.9.2  Estimated Pollutant Loading

10/17/2005 11/09/2005 12/31/2005 02/17/2006
Oil and Grease 0 0 0 0
Total Phenols 0 0 0 0
Cyanide 0 0 0 0
Dissolved Oxygen 5096 5180 45855 10627
Chloride 92563 58530 615132 116236
Fluoride 136 122 1271 249
Nitrate 5433 5024 17234 13284
Sulfate 331012 365323 2912983 526176
Alkalinity 124507 130375 1073686 249078
Hardness 454764 448728 3456943 799124
COD 51815 25948 538494 55731
TPH 0 0 0 0
Total Dissolved Solids 877332 773568 6008980 1417666
Volatile Suspended Solids 9055 975 305024 2076
MBAS 45 0 275 72
Total Organic Carbon 5081 3639 39551 6902
BOD 10514 985 38331 3871
Dissolved Phosphorus 217 204 590 455
Total Phosphorus 281 214 834 703
NH3-N 113 63 0 0
Nitrate-N 1227 1134 3889 2999
Nitrite-N 0 0 0 0
Kjeldahl-N 810 413 3037 1650
Dissolved Aluminum 0 0 0 0
Total Aluminum 1393 187 2821 664
Dissolved Antimony 0.34 0 0 0
Total Antimony 0.39 0 2.80 0.00
Dissolved Arsenic 1.41 1.09 8.03 1.66
Total Arsenic 1.47 1.43 10.52 2.11
Dissolved Barium 24 22 163 34
Total Barium 35 30 183 35
Dissolved Berylium 0 0 0 0

HEAVY
METALS

NUTRIENTS

GROUP Constituent

Malibu Creek (S02)
Load (lbs)

CONVENTIONAL
GENERAL 
MINERAL
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Table 4.9.2  Estimated Pollutant Loading continued

10/17/05 11/09/05 12/31/05 02/17/06

Dissolved Cadmuim 0 0 0 0
Total Cadmium 0.28 0.24 0 0
Dissolved Chromium 0.46 0.95 6.86 2.78
Total Chromium 1.96 1.51 11.08 3.08
Dissolved Chromium +6 0 0 0 0
Total Chromium +6 0 0 0 0
Dissolved Copper 4.37 2.99 13.17 7.39
Total Copper 16.40 36 55 15.57
Dissolved Iron 0 0 0 0
Total Iron 724 308 0 401
Dissolved Lead 0 0 0 0
Total Lead 1.96 2.45 4.88 1.01
Dissolved Mercury 0 0 0 0
Total Mercury 0 0 0 0
Dissolved Nickel 4.04 3.71 33 7.44
Total Nickel 5.84 4.46 33 7.90
Dissolved Selenium 2.46 2.07 21 4.32
Total Selenium 2.89 2.47 26 5.94
Dissolved Silver 0 0 0 0
Total Silver  0 0 0 0
Dissolved Thallium 0 0 0 0
Total Thallium 0 0 0 0
Dissolved Zinc 5.03 2.44 33 11.93
Total Zinc 30 36 47 19.20
Chlorpyrifos 0 0 0 0
Diazinon 0.01 0 0 0

Notes:
0 : Data not above detection limit
Blank cells: No data available

Malibu Creek (S02)
Load (lbs)

HEAVY
METALS (cont.)

00

PESTICIDES
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Table 4.9.3  Estimated Pollutant Loading

10/17/2005 12/31/2005 01/14/2006 02/17/2006
Oil and Grease 19461 37466 0 0
Total Phenols 0 0 0 0
Cyanide 51 0 69 327
Dissolved Oxygen 65681 111798 45318 81565
Chloride 70644 149413 120240 298045
Fluoride 1265 1948 950 1401
Nitrate 57216 58147 20649 55311
Sulfate 132335 251769 179446 428848
Alkalinity 396033 609941 265332 791361
Hardness 510853 674382 383744 1214603
COD 650972 446290 270912 1298691
TPH 22380 52452 0 0
Total Dissolved Solids 1011975 1468654 818654 2317089
Volatile Suspended Solids 963322 824245 303341 373724
MBAS 5687 3417 534 3223
Total Organic Carbon 176123 173841 68343 295242
BOD 252021 343186 133762 490513
Dissolved Phosphorus 555 3582 709 4083
Total Phosphorus 3319 5860 1857 7951
NH3-N 6393 9189 2090 25880
Nitrate-N 12942 13128 4663 12492
Nitrite-N 1304 1409 1224 3466
Kjeldahl-N 68308 24212 12364 107446
Dissolved Aluminum 2316 1619 0 0
Total Aluminum 23353 10116 1725 17378
Dissolved Antimony 17.03 10.19 5.26 25
Total Antimony 27 19.63 7.71 30
Dissolved Arsenic 15.37 0 4.75 16.16
Total Arsenic 23 20 6.58 17.57
Dissolved Barium 220 159 99 359
Total Barium 789 259 126 602
Dissolved Berylium 0 0 0 0
Total Berylium 0 0 0 0

HEAVY
METALS

GROUP Constituent

Los Angeles River (S10)
Load (lbs)

NUTRIENTS

GENERAL 
MINERAL

CONVENTIONAL
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Table 4.9.3  Estimated Pollutant Loading continued

10/17/05 12/31/05 01/14/06 02/17/06
Total Cadmium 5.84 0 0 4.39
Dissolved Chromium 0 30 9.06 16.82
Total Chromium 70 38 10.71 47
Dissolved Chromium +6 0 0 0 0
Total Chromium +6 0 0 0 0
Dissolved Copper 103 108 53 97
Total Copper 498 180 60 409
Dissolved Iron 3756 0 0 3335
Total Iron 30359 3057 3205 13080
Dissolved Lead 38 0 2.34 20
Total Lead 368 24 16.78 188
Dissolved Mercury 0 0 0 0
Total Mercury 0 0 0 0
Dissolved Nickel 51 33 18.75 85
Total Nickel 115 63 27 93
Dissolved Selenium 0 0 4.17 0
Total Selenium 0 0 4.97 10
Dissolved Silver 0 0 0 0
Total Silver  2.53 0 1.02 4.48
Dissolved Thallium 0 0 0 0
Total Thallium 0 0 0 0
Dissolved Zinc 321 313 274 593
Total Zinc 2423 429 471 1663
Chlorpyrifos 0 0 0 0
Diazinon 0 0 0 0

Notes:
0 : Data not above detection limit
Blank cells: No data available

Los Angeles River (S10)
Load (lbs)

HEAVY
METALS (cont.)

PESTICIDES

GROUP Constituent
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Table 4.9.4  Estimated Pollutant Loading

10/17/2005 12/31/2005 01/14/2006 02/17/2006
Oil and Grease 5363 0 0 0
Total Phenols 0 0 0 0
Cyanide 0 0 13.21 49
Dissolved Oxygen 29496 38837 11321 43333
Chloride 342734 357911 71071 742253
Fluoride 1950 1618 383 2368
Nitrate 75567 36838 12431 61854
Sulfate 660116 652045 126686 1092172
Alkalinity 734708 497363 138046 710442
Hardness 1023813 856702 224573 1343124
COD 721544 364322 99922 254487
TPH 4875 0 0 0
Total Dissolved Solids 2808172 2065603 462357 3930406
Volatile Suspended Solids 677667 299846 105682 3535
MBAS 3326 600 345 177
Total Organic Carbon 179411 43835 22722 22197
BOD 141871 63777 37121 34851
Dissolved Phosphorus 269 552 148 0
Total Phosphorus 666 957 526 0
NH3-N 5948 1007 692 389
Nitrate-N 17064 8329 2807 13968
Nitrite-N 0 738 354 0
Kjeldahl-N 53141 5749 3203 5231
Dissolved Aluminum 0 0 0 0
Total Aluminum 12139 2927 283 0
Dissolved Antimony 12.48 2.38 2.18 1.80
Total Antimony 18.96 5.28 2.95 2.23
Dissolved Arsenic 15.36 0 2.15 9.40
Total Arsenic 24 9.09 2.89 11.66
Dissolved Barium 237 74 35 134
Total Barium 741 141 42 136
Dissolved Berylium 0 0 0 0
Total Berylium 0 0 0 0

NUTRIENTS

HEAVY
METALS

GROUP Constituent

Coyote Creek (S13)
Load (lbs)

CONVENTIONAL
GENERAL 
MINERAL
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Table 4.9.4  Estimated Pollutant Loading continued

10/17/05 12/31/05 01/14/06 02/17/06
Dissolved Cadmuim 0 0 0 0
Total Cadmium 3.90 0 0 0
Dissolved Chromium 3.51 3.38 3.74 12.83
Total Chromium 41 13.52 3.78 14.49
Dissolved Chromium +6 0 0 0 0
Total Chromium +6 0 0 0 0
Dissolved Copper 52 32 16.51 18.77
Total Copper 308 36 18.10 59
Dissolved Iron 1653 0 0 0
Total Iron 22134 585 437 0
Dissolved Lead 3.12 0.00 0.00 0.00
Total Lead 114 4.52 2.47 2.72
Dissolved Mercury 0 0 0 0
Total Mercury 0 0 0 0
Dissolved Nickel 49 8.76 5.77 12.65
Total Nickel 99 19.56 7.62 13.18
Dissolved Selenium 11.99 0 2.43 15.41
Total Selenium 13.80 9.33 2.84 21
Dissolved Silver 0 0 0 0
Total Silver  1.27 0 0 0
Dissolved Thallium 0 0 0 0
Total Thallium 0 0 0 0
Dissolved Zinc 171 57 61 62
Total Zinc 1667 169 99 63
Chlorpyrifos 0 0 0 0
Diazinon 0 0 0 0

Notes:
0 : Data not above detection limit
Blank cells: No data available

Constituent

Coyote Creek (S13)
Load (lbs)

HEAVY
METALS (cont.)

PESTICIDES

GROUP
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Table 4.9.5  Estimated Pollutant Loading

10/17/2005 12/31/2005 01/14/2006 02/17/2006
Oil and Grease 0 4903 0 0
Total Phenols 0 0 0 0
Cyanide 0 0 8.75 0
Dissolved Oxygen 74299 37037 7434 12232
Chloride 762821 167135 97666 89405
Fluoride 1878 802 131 156
Nitrate 120006 24469 6625 7862
Sulfate 1596603 237108 115158 109421
Alkalinity 1377461 308865 105829 135664
Hardness 2608828 501404 185856 244641
COD 761778 166606 29110 55489
TPH 0 7131 0 0
Total Dissolved Solids 6031609 989437 425647 527090
Volatile Suspended Solids 626119 485805 2187 5560
MBAS 2003 472 0 72
Total Organic Carbon 89431 55578 3703 5549
BOD 63029 176940 6239 8451
Dissolved Phosphorus 829 620 47 87
Total Phosphorus 1035 1186 64 106
NH3-N 6939 943 235 600
Nitrate-N 27132 5527 1496 1775
Nitrite-N 0 923 0 0
Kjeldahl-N 56768 4449 635 3025
Dissolved Aluminum 0 0 0 0
Total Aluminum 22332 2563 82 193
Dissolved Antimony 9.70 0 0 0
Total Antimony 14.71 3.92 0 0
Dissolved Arsenic 17.22 0 0.88 1.38
Total Arsenic 29 6.06 1.31 1.68
Dissolved Barium 480 55 31 56
Total Barium 1044 132 40 57
Dissolved Berylium 0 0 0 0
Total Berylium 0 0 0 0

HEAVY
METALS

Constituent

San Gabriel River (S14)
Load (lbs)

CONVENTIONAL
GENERAL 
MINERAL

NUTRIENTS

GROUP
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Table 4.9.5  Estimated Pollutant Loading continued

10/17/2005 12/31/2005 01/14/2006 02/27/2006
Dissolved Cadmuim 0 0 0 0
Total Cadmium 5.32 0 0 0
Dissolved Chromium 9.08 0 3.19 2.75
Total Chromium 71 8.56 3.83 3.38
Dissolved Chromium +6 0 0 0 0
Total Chromium +6 0 0 0 0
Dissolved Copper 36 13.55 2.59 4.10
Total Copper 360 30 4.98 11.79
Dissolved Iron 0 0 0 0
Total Iron 44767 1034 101 319
Dissolved Lead 0 0 0 0
Total Lead 148 4.50 0.56 1.56
Dissolved Mercury 0 0 0 0
Total Mercury 0 0 0 0
Dissolved Nickel 58 6.69 2.68 3.90
Total Nickel 126 15.78 3.29 5.07
Dissolved Selenium 21 0 1.42 0
Total Selenium 22 0 1.87 1.66
Dissolved Silver 0 0 0 0
Total Silver  0 0 0 0
Dissolved Thallium 0 0 0 0
Total Thallium 0 0 0 0
Dissolved Zinc 250 44 13.85 19.02
Total Zinc 1826 146 26 26
Chlorpyrifos 0 0 0 0
Diazinon 0 0 0 0

Notes:
0 : Data not above detection limit
Blank cells: No data available

San Gabriel River (S14)
Load (lbs)

0 0
HEAVY
METALS (cont.)

PESTICIDES
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Table 4.9.6  Estimated Pollutant Loading

10/17/2005 12/31/2005 01/14/2006 02/27/2006
Oil and Grease 2253 4769 0 0
Total Phenols 0 0 0 0
Cyanide 0 0 8.01 17
Dissolved Oxygen 12267 39975 6673 33565
Chloride 123516 45525 40935 14247
Fluoride 352 477 232 0
Nitrate 13647 13224 5367 7865
Sulfate 71546 47259 30200 19697
Alkalinity 159571 138309 69613 60714
Hardness 225343 159121 88118 96590
COD 156332 138513 53103 0
TPH 2817 8671 0 0
Total Dissolved Solids 574624 329515 201871 151784
Volatile Suspended Solids 121122 130072 72097 13799
MBAS 845 858 147 738
Total Organic Carbon 35773 48994 14499 21008
BOD 25069 62001 20748 36221
Dissolved Phosphorus 438 806 119 528
Total Phosphorus 489 1301 406 755
NH3-N 953 2391 279 1104
Nitrate-N 3084 2987 1212 1777
Nitrite-N 0 369 198 0
Kjeldahl-N 7464 4387 1786 4761
Dissolved Aluminum 0 577 0 0
Total Aluminum 3197 2428 174 2963
Dissolved Antimony 4.52 7.07 2.24 4.48
Total Antimony 9.06 8.84 3.20 4.73
Dissolved Arsenic 3.11 7.85 0.99 0.00
Total Arsenic 4.96 150 1.36 4.35
Dissolved Barium 61 60 21 43
Total Barium 227 62 28 61
Dissolved Berylium 0 0 0 0
Total Berylium 0 0 0 0

HEAVY
METALS

Constituent

Dominguez Channel (S28)
Load (lbs)

CONVENTIONAL
GENERAL 
MINERAL

NUTRIENTS

GROUP
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Table 4.9.6  Estimated Pollutant Loading continued

10/17/2005 12/31/2005 01/14/2006 02/27/2006
Dissolved Cadmuim 0 0 0 0
Total Cadmium 2.18 0 0 0
Dissolved Chromium 2.54 6.33 3.15 5.11
Total Chromium 15.77 6.76 3.60 9.76
Dissolved Chromium +6 0 0 0 0
Total Chromium +6 0 0 0 0
Dissolved Copper 25 57 15.94 69
Total Copper 162 85 16.74 85.21
Dissolved Iron 192 0 0 931
Total Iron 5324 828 258 3781
Dissolved Lead 1.49 0 0 6.38
Total Lead 55 8.93 1.50 19.35
Dissolved Mercury 0 0 0 0
Total Mercury 0 0 0 0
Dissolved Nickel 11.18 13.22 3.60 11.87
Total Nickel 27 15.31 4.64 12.00
Dissolved Selenium 0 0 1 0
Total Selenium 0 122 1.05 0
Dissolved Silver 0 0 0 0
Total Silver  0.35 0 0 0
Dissolved Thallium 0 0 0 0
Total Thallium 0 0 0 0
Dissolved Zinc 135 282 74 268
Total Zinc 939 421 91 271
Chlorpyrifos 1.28 0 0 0
Diazinon 1.35 0 0 0

Notes:
0 : Data not above detection limit
Blank cells: No data available

Dominguez Channel (S28)
Load (lbs)

0 0
HEAVY
METALS (cont.)

PESTICIDES
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Table 4.9.7  Estimated Pollutant Loading

10/17/2005 12/31/2005 01/14/2006 02/17/2006
Oil and Grease 2146 0 0 0
Total Phenols 0 0 0 0
Cyanide 455 0 2.09 0
Dissolved Oxygen 4828 1335 4018 4951
Chloride 20230 2842 32120 47063
Fluoride 138 26 96 181
Nitrate 100 556 2347 3539
Sulfate 55939 7292 47616 73552
Alkalinity 59005 10545 72594 117790
Hardness 98086 15406 102333 181215
COD 58468 4592 12769 22012
TPH 1762 0 0 0
Total Dissolved Solids 177780 29785 199655 338978
Volatile Suspended Solids 87357 21226 32997 6396
MBAS 329 10.27 39 0
Total Organic Carbon 12031 1705 2577 2127
BOD 13870 2670 4720 2580
Dissolved Phosphorus 151 29 90 114
Total Phosphorus 399 200 246 201
NH3-N 97 0 85 91
Nitrate-N 0 126 530 799
Nitrite-N 0 11.98 0 0
Kjeldahl-N 24292 137 432 437
Dissolved Aluminum 310 204 0 0
Total Aluminum 2613 262 771 1780
Dissolved Antimony 1.04 0.09 0.25 0.00
Total Antimony 1.29 0.12 0.34 0.00
Dissolved Arsenic 1.30 0.21 0.86 0.53
Total Arsenic 2.33 0.23 0.88 0.78
Dissolved Barium 33 3.99 23 21
Total Barium 99 4.54 27 37
Dissolved Berylium 0 0 0 0
Total Berylium 0 0 0 0

HEAVY
METALS

Constituent

Santa Clara River (S29)
Load (lbs)

CONVENTIONAL
GENERAL 
MINERAL

NUTRIENTS

GROUP
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Table 4.9.7  Estimated Pollutant Loading continued

10/17/2005 12/31/2005 01/14/2006 02/17/2006
Dissolved Cadmium 0 0 0 0
Total Cadmium 0.37 0 0 0
Dissolved Chromium 0 0.28 1.22 0.49
Total Chromium 5.33 0.31 2.04 0.99
Dissolved Chromium +6 0 0 0 0
Total Chromium +6 0 0 0 0
Dissolved Copper 6.26 0.79 2.54 1.77
Total Copper 29 1.85 4.18 3.91
Dissolved Iron 460 140 0 123
Total Iron 4100 294 1880 2740
Dissolved Lead 2.80 0 0 0
Total Lead 19.08 0.42 0.97 0.75
Dissolved Mercury 0 0 0 0
Total Mercury 0 0 0 0
Dissolved Nickel 4.00 0.53 3.32 2.85
Total Nickel 9.73 0.55 4.01 6.29
Dissolved Selenium 0 0 0.58 0
Total Selenium 0 0 0.68 0.92
Dissolved Silver 0 0 0 0
Total Silver  0 0 0 0
Dissolved Thallium 0 0 0 0
Total Thallium 0 0 0 0
Dissolved Zinc 18.39 0.58 3.76 4.24
Total Zinc 114 1.87 18.80 9
Chlorpyrifos 0 0 0 0
Diazinon 0 0 0.05 0

Notes:
0 : Data not above detection limit
Blank cells: No data available

Santa Clara River (S29)
Load (lbs)

0 0
HEAVY
METALS (cont.)

PESTICIDES

RB-AR45931
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Figure  4.5.1 Correlation of Ammonia and TSS at Santa 
Clara River
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Figure  4.5.2 Correlation of Total Cadmium and TSS at 
Santa Clara River
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Figure  4.5.3 Correlation of Nitrate (NO3) and TSS at 
Santa Clara River
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Figure  4.5.4 Correlation of Nitrate - N and TSS at Santa 
Clara River
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Figure  4.5.5 Correlation of Total Selenium and TSS at 
Santa Clara River
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Figure  4.5.6 Correlation of Total Organic Carbon and 
TSS at Santa Clara River
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Figure  4.5.26 Correlation of Total Aluminum and TSS at 
Upper San Jose Creek
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Figure  4.5.27 Correlation of Ammonia and TSS at Upper San 
Jose Creek

y = 0.0005x + 0.128
R2 = 0.499

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 100 200 300 400 500 600 700 800 900 1000

TSS (mg/L)

A
m

m
on

ia
 (m

g/
L)

RB-AR45970



Figure  4.5.28 Correlation of Total Antimony and TSS at 
Upper San Jose Creek

y = 0.0037x + 0.7025
R2 = 0.8846

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

0 100 200 300 400 500 600 700 800 900 1000

TSS (mg/L)

A
nt

im
on

y 
(u

g/
L)

RB-AR45971



Figure  4.5.29 Correlation of Total Arsenic and TSS at Upper 
San Jose Creek

y = 0.0064x + 1.332
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Figure  4.5.30 Correlation of Total Barium and TSS at Upper 
San Jose Creek
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Figure  4.5.31 Correlation of BOD and TSS at Upper San 
Jose Creek
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Figure  4.5.32 Correlation of Total Cadmium and TSS at 
Upper San Jose Creek
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Figure  4.5.33 Correlation of Total Chromium and TSS at 
Upper San Jose Creek
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Figure  4.5.34 Correlation of Chromium +6 and TSS at 
Upper San Jose Creek
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R2 = 0.5532

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0 200 400 600 800 1000
TSS (mg/L)

C
hr

om
iu

m
 +

6 
(u

g/
L)

RB-AR45977



Figure  4.5.35 Correlation of Total Copper and TSS at 
Upper San Jose Creek
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Figure  4.5.36 Correlation of Dissolved Chromium +6 
and TSS at Upper San Jose Creek

y = -8E-05x + 0.341
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Figure  4.5.37 Correlation of Total Iron and TSS at 
Upper San Jose Creek
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Figure  4.5.38 Correlation of Dissolved Lead and TSS 
at Upper San Jose Creek
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Figure  4.5.39 Correlation of Dissolved Nickel and TSS 
at Upper San Jose Creek
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Figure  4.5.40 Correlation of Total Nickel and TSS at 
Upper San Jose Creek
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Figure  4.5.41 Correlation of Dissolved Phosphorus 
and TSS at Upper San Jose Creek
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Figure  4.5.42 Correlation of Dissolved Zinc and TSS at 
Upper San Jose Creek
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Figure  4.5.7 Correlation of Alkalinity as CaCO3 and TSS at San Gabriel
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Figure  4.5.8 Correlation of Total Antimony and TSS at San Gabriel
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Figure  4.5.9 Correlation of Dissolved Antimony and 
TSS at San Gabriel
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Figure  4.5.10 Correlation of Total Arsenic and TSS at 
San Gabriel
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Figure  4.5.11 Correlation of Total Barium and TSS at San Gabriel
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Figure  4.5.12 Correlation of Dissolved Barium and TSS at San Gabriel

y = 0.0775x + 40.66
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Figure  4.5.13 Correlation of Total Chromium and TSS at San Gabriel
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Figure  4.5.14 Correlation of Dissolved Chromium and TSS at San Gabriel
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Figure  4.5.15 Correlation of Total Copper and TSS at San Gabriel
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Figure  4.5.16 Correlation of Dissolved Copper and TSS at San Gabriel
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Figure  4.5.17 Correlation of Cyanide and TSS at San Gabriel
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Figure  4.5.18 Correlation of Hardness as CaCO3 and TSS at San Gabriel
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Figure  4.5.19 Correlation of NH3-N and TSS at San Gabriel
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Figure  4.5.20 Correlation of Total Nickel and TSS at San Gabriel
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Figure  4.5.21 Correlation of Nitrite - N and TSS at San Gabriel
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Figure  4.5.22 Correlation of pH and TSS at San Gabriel
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Figure  4.5.23 Correlation of Specific Conductance and TSS at San Gabriel
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Figure  4.5.24 Correlation of Sulfate and TSS at San Gabriel
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Figure  4.5.25 Correlation of Total Coliform and TSS at San Gabriel
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 Acronyms and Abbreviations 
 

County of Los Angeles Department of Public Works vi 

ACOE  Army Corps of Engineers 
ACWM  Department of Agricultural Commissioner/Weights and 

Measures 
BMPs Best Management Practices 
BOD5  Biochemical Oxygen Demand (five day) 
CDS  Continuous Deflective System 
COD  Chemical Oxygen Demand 
CTR  California Toxics Rule 
EC Effect Concentration 
2,4-D  2,4-dichlorophenoxy 
GIS  Geographical Information Systems 
IC50  50 percent Inhibitory Concentration 
ID  Identification 
LC50  50 percent Lethal Concentration 
Flood Control District Los Angeles County Flood Control District 
MBAS  Methylene Blue Active Substances 
MDL  Method Detection Limit 
mg/l  milligrams per liter 
µg/l  micrograms per liter 
ML  Minimum Level (same as PQL) 
MPN  Most Probable Number 
MS4  Municipal Separate Storm Sewer System 
MUN Municipal Drinking Water Use 
NOEC  No Observed Effects Concentration 
NPDES  National Pollutant Discharge Elimination System 
PAHs  Polycyclic Aromatic Hydrocarbons 
PCBs Polychlorinated Biphenyls 
pH  negative logarithm of hydrogen ion concentration 
PQL  minimum level (same as ML) 
QA/QC  Quality Assurance/Quality Control 
R2  coefficient of determination 
RWQCB  Regional Water Quality Control Board 
SCB  Southern California Bight 
SCCWRP  Southern California Coastal Waters Research Project 
SMBBB Santa Monica Bay Beaches Bacteria 
SMBRC  Santa Monica Bay Restoration Commission 
SQMP  Stormwater Quality Management Program 
SUSMP  Standard Urban Stormwater Mitigation Plan 
SVOC  Semi-Volatile Organic Compounds 
TDS Total Dissolved Solids 
TIE  Toxicity Identification Evaluation 
TKN  Total Kjeidahl Nitrogen 
TMDL  Total Maximum Daily Load 
2,4,5-TP  2-(2,4,5-trichorophenoxy) propanoic acid 
TPH  Total Petroleum Hydrocarbons 
TRE  Toxicity Reduction Evaluation 
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 Acronyms and Abbreviations 
 

County of Los Angeles Department of Public Works vii 

TSS  Total Suspended Solids 
TU  Toxicity Units 
USEPA  United States Environmental Protection Agency 
USGS  United States Geological Survey 
WMA  Watershed Management Area 
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 Americans With Disabilities Act Information 
 

County of Los Angeles Department of Public Works ix 

Upon 72 hours’ notice, the Department of Public Works can provide program 
information and publications in alternate formats or make other accommodations for 
people with disabilities.  In addition, program documents are available at Public Works’ 
main office in Alhambra (900 South Fremont Avenue), which is accessible to individuals 
with disabilities.  To request accommodations ONLY or for more American with 
Disabilities Act (ADA) information, please contact Public Works’ departmental  
ADA Coordinator at (626) 458-4081 or TTY (626) 282-7829, Monday through Thursday, 
7 a.m. to 5:45 p.m. 
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Appendix A 
Hydrographs 

Los Angeles County Department of Public Works                                  
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Malibu Creek
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Mass Emission Monitoring

WEATHER CONDITION
STATION NO. S01 S01 S01 S01 S01 S01 S01
STATION NAME Ballona

Creek
Ballona
Creek

Ballona
Creek

Ballona
Creek

Ballona
Creek

Ballona
Creek

Ballona
Creek

EVENT CODE 2006-07Event03 2006-07Event05 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event12
DATE 12/09/2006 1/30/2007 02/10/2007 02/19/2007 02/22/2007 11/01/2006 04/02/2007

Sample
Type

EPA
Method PQLc Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 1.900 -99 -99 1.400 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L -99 0.010 0.005 -99 -99 -99
pH Comp SM4500H B 0-14 6.890 7.620 7.870 7.710 8.230 8.170
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 9.230 9.650 8.040 9.010 16.680 16.700

Indicator Bacteria
Total Coliform Grab SM9230B 20.00 MPN/100ml 50,000.000         240,000.000       300,000.000       300,000.000       13,000.000         5,000.000           
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 24,000.000         5,000.000           24,000.000         240,000.000       2,400.000           300.000              
Ratio Fecal Coliform/Total Coliform 0.480                  0.021                  0.080                  0.800                  0.185                  0.060                  
Streptococcus Grab SM9230B 20.00 MPN/100ml 170,000.000       17,000.000         160,000.000       28,000.000         1,300.000           500.000              
Enterococcus Grab SM9230B MPN/100ml 170,000.000       14,000.000         90,000.000         17,000.000         1,300.000           500.000              

General
Chloride Comp EPA300.0 2.00 mg/L 17.300 40.400 79.300 24.100 118.000 215.000
Fluoride Comp EPA300.0 0.10 mg/L 0.180 0.278 0.310 0.273 0.510 0.549
Nitrate Comp EPA300.0 0.10 mg/L 0.610 -99 -99 -99 6.790 -99
Sulfate Comp EPA300.0 0.10 mg/L 19.800 64.700 135.000 34.900 215.000 140.000
Alkalinity Comp EPA310.1 4.00 mg/L 110.000 113.300 178.200 89.100 330.000 239.800
Hardness Comp EPA130.2 2 mg/L 160.000 180.000 310.000 140.000 512.000 410.000
COD Comp EPA410.4 10.00 mg/L 531.000 46.930 92.800 47.020 48.730 -99
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 2.800 -99 -99 -99 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 270.000 488.000 924.000 225.000 1515.000 1410.000
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 152.000 292.000 540.000 130.000 890.000 764.000
Turbidity Comp EPA180.1 0.10 NTU 15.700 12.600 3.690 1.670 3.160 1.510 0.540
Total Suspended Solids Comp EPA160.2 2.00 mg/L 1644.000 330.000 195.000 80.000 193.000 9.000 11.000
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 590.000 108.000 74.000 40.000 19.000 7.000 4.000
MBAS Comp EPA425.1 0.05 mg/L 0.192 0.077 0.107 0.109 -99 0.053
Total Organic Carbon Comp EPA415.1 1.00 mg/L 45.200 9.340 14.400 14.900 3.580 4.140
BOD Comp SM5210B 2.00 mg/L 47.600 38.300 23.300 25.100 11.700 3.090 10.300
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.742 0.745 0.897 0.213 0.154 0.070
Total Phosphorus Comp EPA365.3 0.05 mg/L 1.500 1.120 1.430 0.475 0.196 0.960
NH3-N Comp EPA350.3 0.10 mg/L 1.900 0.230 0.120 0.530 -99 0.110
Nitrate - N Comp SM4110B 0.50 mg/L 0.140 -99 -99 -99 1.530 -99
Nitrite - N Comp SM4110B 0.03 mg/L 0.600 -99 -99 -99 0.085 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 15.980 3.000 3.200 5.280 0.620 1.440

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L 130.000 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 4050.000 2170.000 1470.000 6200.000 -99 -99
Dissolved Antimony Comp EPA200.8 5.00 ug/L 2.570 1.540 2.050 2.380 0.640 0.700
Total Antimony Comp EPA200.8 5.00 ug/L 7.700 3.300 3.540 7.070 0.680 0.770
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.600 2.570 2.890 1.360 3.270 2.220
Total Arsenic Comp EPA200.8 5.00 ug/L 4.240 3.270 3.450 3.280 3.290 2.850
Dissolved Barium Comp EPA200.8 10.00 ug/L 86.500 28.700 49.000 38.400 67.200 50.100
Total Barium Comp EPA200.8 10.00 ug/L 226.000 92.300 90.900 169.000 70.100 53.400
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 1.910 0.460 0.470 0.810 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 3.780 0.980 2.580 1.290 4.220 2.690
Total Chromium Comp EPA200.8 5.00 ug/L 18.500 7.010 4.410 12.900 4.400 2.850
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 0.410 0.600 0.410 1.250 0.700
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 0.860 0.410 0.600 0.410 1.250 0.700
Dissolved Copper Comp EPA200.8 5.00 ug/L 9.770 9.900 12.800 9.000 4.710 4.540
Total Copper Comp EPA200.8 5.00 ug/L 169.000 80.900 51.100 101.000 30.500 19.800
Dissolved Iron Comp EPA200.8 100.00 ug/L 1800.000 558.000 970.000 215.000 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 12200.000 4350.000 1920.000 5880.000 -99 129.000
Dissolved Lead Comp EPA200.8 5.00 ug/L 6.540 1.470 0.720 0.540 -99 -99
Total Lead Comp EPA200.8 5.00 ug/L 871.000 24.600 13.000 50.000 1.390 0.710
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L 0.498 -99 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 7.840 3.120 4.740 3.870 4.920 3.450
Total Nickel Comp EPA200.8 5.00 ug/L 23.700 11.100 8.630 17.500 5.490 4.040
Dissolved Selenium Comp EPA200.8 5.00 ug/L -99 4.340 3.550 -99 7.690 4.160
Total Selenium Comp EPA200.8 5.00 ug/L 1.410 4.570 3.820 -99 8.110 5.530
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 1.200 0.290 -99 0.690 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 33.700 48.200 43.400 15.300 20.300 5.260
Total Zinc Comp EPA200.8 50.00 ug/L 784.000 212.000 129.000 389.000 23.200 24.700

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99
2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99

Dry

Appendix B.  2006-2007 Sampling Results for Ballona Creek

Wet
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Mass Emission Monitoring

WEATHER CONDITION
STATION NO. S01 S01 S01 S01 S01 S01 S01
STATION NAME Ballona

Creek
Ballona
Creek

Ballona
Creek

Ballona
Creek

Ballona
Creek

Ballona
Creek

Ballona
Creek

EVENT CODE 2006-07Event03 2006-07Event05 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event12
DATE 12/09/2006 1/30/2007 02/10/2007 02/19/2007 02/22/2007 11/01/2006 04/02/2007

Sample
Type

EPA
Method PQLc Units

Dry

Appendix B.  2006-2007 Sampling Results for Ballona Creek

Wet

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
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Mass Emission Monitoring

WEATHER CONDITION
STATION NO. S01 S01 S01 S01 S01 S01 S01
STATION NAME Ballona

Creek
Ballona
Creek

Ballona
Creek

Ballona
Creek

Ballona
Creek

Ballona
Creek

Ballona
Creek

EVENT CODE 2006-07Event03 2006-07Event05 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event12
DATE 12/09/2006 1/30/2007 02/10/2007 02/19/2007 02/22/2007 11/01/2006 04/02/2007

Sample
Type

EPA
Method PQLc Units

Dry

Appendix B.  2006-2007 Sampling Results for Ballona Creek

Wet

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99

Other
Ammonia Comp SM4500-NH3 0.1 mg/L 2.300 0.280 0.150 0.640 -99 0.130
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection leve
3) PQL = minimum level
4) Highlighted cells show exceedances
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WEATHER CONDITION
STATION NO. S02 S02 S02 S02 S02 S02
STATION NAME Malibu

Creek
Malibu
Creek

Malibu
Creek

Malibu
Creek

Malibu
Creek

Malibu
Creek

EVENT CODE 2006-07Event03 2006-07Event05 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event15
DATE 12/09/2006 01/30/2007 02/19/2007 02/22/2007 11/01/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L -99 -99 -99 -99 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L -99 -99 -99 -99 -99 -99
pH Comp SM4500H B 0-14 7.830 8.080 8.340 8.130 8.020
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 8.530 9.940 9.660 10.100 10.490 10.600

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 8,000.000               1,700.000               3,000.000               5,000.000               30,000.000             1,700.000               
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 5,000.000               140.000                  500.000                  500.000                  900.000                  130.000                  
Ratio Fecal Coliform/Total Coliform 0.625                      0.082                      0.167                      0.100                      0.030                      0.076                      
Streptococcus Grab SM9230B 20.00 MPN/100ml 5,000.000               300.000                  300.000                  16,000.000             230.000                  130.000                  
Enterococcus Grab SM9230B MPN/100ml 5,000.000               170.000                  300.000                  16,000.000             230.000                  (99.000)                   

General

Chloride Comp EPA300.0 2.00 mg/L 179.000 151.000 117.000 178.000 142.000
Fluoride Comp EPA300.0 0.10 mg/L 0.280 0.333 0.322 0.310 0.330
Nitrate Comp EPA300.0 0.10 mg/L 18.700 -99 -99 5.180 -99
Sulfate Comp EPA300.0 0.10 mg/L 873.000 487.000 430.000 1086.000 522.000
Alkalinity Comp EPA310.1 4.00 mg/L 271.700 218.900 190.300 324.500 232.100
Hardness Comp EPA130.2 2.00 mg/L 106.000 700.000 610.000 1110.000 730.000
COD Comp EPA410.4 10.00 mg/L 263.000 56.950 42.240 68.750 8.736
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L -99 -99 -99 -99 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 3090.000 2152.000 1976.000 3320.000 2390.000
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 1848.000 1254.000 1118.000 2084.000 1336.000
Turbidity Comp EPA180.1 0.10 NTU 1.580 1.790 0.720 2.090 0.710 0.620
Total Suspended Solids Comp EPA160.2 2.00 mg/L 3156.000 11.000 13.000 128.000 5.000 7.000
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 494.000 5.000 5.000 84.000 5.000 6.000
MBAS Comp EPA425.1 0.05 mg/L -99 -99 -99 -99 -99
Total Organic Carbon Comp EPA415.1 1.00 mg/L 26.200 5.770 6.450 3.520 5.140
BOD Comp SM5210B 2.00 mg/L 3.990 2.220 3.290 3.900 3.090 2.150
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.550 0.600 0.430 0.106 0.370
Total Phosphorus Comp EPA365.3 0.05 mg/L 1.060 0.768 0.642 0.119 0.960
NH3-N Comp EPA350.3 0.10 mg/L 0.120 0.130 0.110 -99 0.100
Nitrate - N Comp SM4110B 0.50 mg/L 4.220 -99 -99 1.170 -99
Nitrite - N Comp SM4110B 0.03 mg/L -99 -99 -99 -99 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 3.880 0.800 1.540 0.480 1.120

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 20100.000 2480.000 3170.000 -99 -99
Dissolved Antimony Comp EPA200.8 5.00 ug/L -99 -99 0.520 -99 -99
Total Antimony Comp EPA200.8 5.00 ug/L 0.970 0.550 0.930 -99 -99
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 2.550 1.620 1.690 3.460 1.750
Total Arsenic Comp EPA200.8 5.00 ug/L 6.390 1.790 2.640 3.580 2.180
Dissolved Barium Comp EPA200.8 10.00 ug/L 37.500 30.700 27.100 48.000 30.000
Total Barium Comp EPA200.8 10.00 ug/L 373.000 42.100 60.600 50.800 31.900
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L 0.530 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L 0.680 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 14.900 0.280 1.070 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 1.280 -99 -99 4.490 2.420
Total Chromium Comp EPA200.8 5.00 ug/L 27.300 1.580 4.870 5.010 2.470
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 -99
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 -99 -99
Dissolved Copper Comp EPA200.8 5.00 ug/L 5.660 4.300 3.570 2.230 3.700
Total Copper Comp EPA200.8 5.00 ug/L 53.300 17.600 22.500 20.600 21.100
Dissolved Iron Comp EPA200.8 100.00 ug/L -99 25.300 -99 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 21600.000 343.000 2960.000 100.000 159.000
Dissolved Lead Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99
Total Lead Comp EPA200.8 5.00 ug/L 21.900 0.850 2.880 -99 -99
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 10.600 7.080 7.800 10.700 6.980
Total Nickel Comp EPA200.8 5.00 ug/L 49.700 9.310 15.900 11.600 7.840
Dissolved Selenium Comp EPA200.8 5.00 ug/L 9.160 5.080 4.780 15.600 4.770
Total Selenium Comp EPA200.8 5.00 ug/L 17.400 5.210 5.370 15.800 6.320
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 0.440 -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L 0.590 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L -99 11.300 -99 11.500 19.900
Total Zinc Comp EPA200.8 50.00 ug/L 146.000 20.500 24.300 23.300 53.800

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99

Appendix B.  2006-2007 Sampling Results for Malibu Creek Mass Emission Monitoring
Wet Dry

RB-AR46032



WEATHER CONDITION
STATION NO. S02 S02 S02 S02 S02 S02
STATION NAME Malibu

Creek
Malibu
Creek

Malibu
Creek

Malibu
Creek

Malibu
Creek

Malibu
Creek

EVENT CODE 2006-07Event03 2006-07Event05 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event15
DATE 12/09/2006 01/30/2007 02/19/2007 02/22/2007 11/01/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Appendix B.  2006-2007 Sampling Results for Malibu Creek Mass Emission Monitoring
Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
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WEATHER CONDITION
STATION NO. S02 S02 S02 S02 S02 S02
STATION NAME Malibu

Creek
Malibu
Creek

Malibu
Creek

Malibu
Creek

Malibu
Creek

Malibu
Creek

EVENT CODE 2006-07Event03 2006-07Event05 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event15
DATE 12/09/2006 01/30/2007 02/19/2007 02/22/2007 11/01/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Appendix B.  2006-2007 Sampling Results for Malibu Creek Mass Emission Monitoring
Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/L 0.150 0.160 0.130 -99 0.120
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99

Note:
1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection leve
3) PQL = minimum level
4) Highlighted cells show exceedances
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Appendix B.  2006-2007 Sampling Results for Los Angeles River

WEATHER CONDITION
STATION NO. S10 S10 S10 S10 S10
STATION NAME Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
EVENT CODE 2006-07Event03 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event15
DATE 12/09/2006 02/19/2007 02/22/2007 11/01/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 1.100 1.500 -99 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L 0.019 0.033 0.047 0.050 0.044
pH Comp SM4500H B 0-14 7.400 7.560 7.570 8.000 8.110
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 5.780 8.160 8.430 15.580 17.000

Indicator Bacteria
Total Coliform Grab SM9230B 20.00 MPN/100ml 2,800,000.000  1,700,000.000  50,000.000       8,000.000           3,000.000         
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 240,000.000     22,000.000       17,000.000       20.000                2,400.000         
Ratio Fecal Coliform/Total Coliform 0.086                0.013                0.340                 0.003                  0.800                
Streptococcus Grab SM9230B 20.00 MPN/100ml 170,000.000     90,000.000       1,300.000          110.000              70.000              
Enterococcus Grab SM9230B MPN/100ml 170,000.000     90,000.000       1,300.000          40.000                70.000              

General
Chloride Comp EPA300.0 2.00 mg/L 56.200 35.000 36.700 106.000 116.000
Fluoride Comp EPA300.0 0.10 mg/L 0.310 0.271 0.250 0.470 0.590
Nitrate Comp EPA300.0 0.10 mg/L 3.380 -99 -99 19.800 -99
Sulfate Comp EPA300.0 0.10 mg/L 63.100 52.500 53.900 169.000 161.000
Alkalinity Comp EPA310.1 4.00 mg/L 157.300 71.500 71.500 185.900 199.100
Hardness Comp EPA130.2 2.00 mg/L 220.000 140.000 110.000 305.000 310.000
COD Comp EPA410.4 10.00 mg/L 578.000 51.220 42.910 64.240 35.606
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 1.800 1.300 -99 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 654.000 406.000 434.000 1180.000 1130.000
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 374.000 224.000 240.000 644.000 640.000
Turbidity Comp EPA180.1 0.10 NTU 6.170 1.610 2.840 5.430 1.720
Total Suspended Solids Comp EPA160.2 2.00 mg/L 2162.000 219.000 113.000 67.000 20.000
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 608.000 56.000 25.000 34.000 18.000
MBAS Comp EPA425.1 0.05 mg/L 0.430 0.144 0.108 0.081 0.070
Total Organic Carbon Comp EPA415.1 1.00 mg/L 51.700 16.900 11.600 8.740 10.700
BOD Comp SM5210B 2.00 mg/L 46.400 70.000 17.800 95.400 72.400
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99

Nutrients
Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.911 0.290 0.289 0.253 -99
Total Phosphorus Comp EPA365.3 0.05 mg/L 2.000 0.574 0.529 0.475 0.240
NH3-N Comp EPA350.3 0.10 mg/L 4.040 -99 -99 2.750 0.560
Nitrate - N Comp SM4110B 0.50 mg/L 0.760 -99 -99 4.471 -99
Nitrite - N Comp SM4110B 0.03 mg/L 0.400 0.122 0.040 1.449 0.560
Kjeidahl-N Comp EPA351.4 0.10 mg/L 30.680 4.900 2.320 5.820 3.080

Metals
Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 10100.000 5200.000 3240.000 108.000 -99
Dissolved Antimony Comp EPA200.8 5.00 ug/L 1.590 1.970 1.720 0.880 0.720
Total Antimony Comp EPA200.8 5.00 ug/L 6.910 3.370 2.970 0.890 0.760
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.530 1.480 1.380 2.890 1.610
Total Arsenic Comp EPA200.8 5.00 ug/L 7.990 2.800 2.050 3.160 1.760
Dissolved Barium Comp EPA200.8 10.00 ug/L 60.000 29.700 29.300 42.600 38.300
Total Barium Comp EPA200.8 10.00 ug/L 544.000 106.000 74.700 43.800 42.100
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 5.170 0.940 0.270 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 3.000 1.810 4.570 4.610 2.370
Total Chromium Comp EPA200.8 5.00 ug/L 39.600 8.700 16.300 4.740 2.590
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 0.350 -99 -99
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 0.350 -99 -99
Dissolved Copper Comp EPA200.8 5.00 ug/L 5.290 9.600 10.700 7.490 6.540
Total Copper Comp EPA200.8 5.00 ug/L 424.000 76.900 48.600 20.000 25.800
Dissolved Iron Comp EPA200.8 100.00 ug/L 578.000 -99 -99 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 18500.000 3840.000 2770.000 271.000 -99
Dissolved Lead Comp EPA200.8 5.00 ug/L 2.420 -99 1.010 0.830 -99
Total Lead Comp EPA200.8 5.00 ug/L 240.000 25.900 19.300 3.170 1.930
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L 0.447 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 7.710 5.410 4.780 4.890 4.060
Total Nickel Comp EPA200.8 5.00 ug/L 45.600 13.200 9.930 5.730 4.820
Dissolved Selenium Comp EPA200.8 5.00 ug/L 2.240 -99 -99 6.850 2.300
Total Selenium Comp EPA200.8 5.00 ug/L 4.120 1.280 -99 7.160 2.500
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 3.510 0.560 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 74.300 34.300 39.400 26.500 21.300
Total Zinc Comp EPA200.8 50.00 ug/L 2590.000 198.000 124.000 40.700 25.600

Semi-Volatiles Organics (EPA 625)
2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99

Mass Emission Monitoring
Wet Dry
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Appendix B.  2006-2007 Sampling Results for Los Angeles River

WEATHER CONDITION
STATION NO. S10 S10 S10 S10 S10
STATION NAME Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
EVENT CODE 2006-07Event03 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event15
DATE 12/09/2006 02/19/2007 02/22/2007 11/01/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Mass Emission Monitoring
Wet Dry

Base/Neutral
Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99

Chlorinated Pesticides
Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99

Polychlorinated Biphenyls 
Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
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Appendix B.  2006-2007 Sampling Results for Los Angeles River

WEATHER CONDITION
STATION NO. S10 S10 S10 S10 S10
STATION NAME Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
EVENT CODE 2006-07Event03 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event15
DATE 12/09/2006 02/19/2007 02/22/2007 11/01/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Mass Emission Monitoring
Wet Dry

Organohosphate Pesticides
Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99

Other

Ammonia Comp
SM4500-NH3 

F 0.1 mg/L 4.890 -99 -99 3.330 0.680

Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99

Note:
1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection leve
3) PQL = minimum level
4) Highlighted cells show exceedances
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WEATHER CONDITION
STATION NO. S13 S13 S13 S13 S13 S13
STATION NAME Coyote

Creek
Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event12
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 11/01/2006 04/02/2007

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 1.400 -99 1.300 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L -99 0.010 0.005 0.010 0.007
pH Comp SM4500H B 0-14 7.540 7.680 7.680 7.670 8.110 8.130
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 8.180 8.790 7.880 16.650 14.900

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 170,000.000      300,000.000        170,000.000        20.000                5,000.000           
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 170,000.000      9,000.000           17,000.000         20.000                1,300.000           
Ratio Fecal Coliform/Total Coliform 1.000                 0.030                  0.100                  1.000                  0.260                  
Streptococcus Grab SM9230B 20.00 MPN/100ml 170,000.000      14,000.000         30,000.000         20.000                40.000                
Enterococcus Grab SM9230B MPN/100ml 110,000.000      14,000.000         24,000.000         20.000                40.000                

General
Chloride Comp EPA300.0 2.00 mg/L 85.500 45.400 42.700 52.100 176.000 23.400
Fluoride Comp EPA300.0 0.10 mg/L 0.390 0.299 0.289 0.345 0.650 0.967
Nitrate Comp EPA300.0 0.10 mg/L 15.400 -99 -99 -99 12.800 -99
Sulfate Comp EPA300.0 0.10 mg/L 135.000 76.700 59.200 85.300 292.000 399.000
Alkalinity Comp EPA310.1 4.00 mg/L 151.800 133.100 91.300 100.100 258.500 201.300
Hardness Comp EPA130.2 2.00 mg/L 250.000 190.000 140.000 180.000 380.000 350.000
COD Comp EPA410.4 10.00 mg/L 139.000 58.680 77.550 51.100 58.070 21.059
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 1.500 -99 -99 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 965.000 532.000 472.000 612.000 1820.000 2200.000
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 604.000 310.000 278.000 252.000 1008.000 1264.000
Turbidity Comp EPA180.1 0.10 NTU 4.900 1.760 1.560 1.260 2.680 0.410
Total Suspended Solids Comp EPA160.2 2.00 mg/L 216.000 382.000 75.000 88.000 8.000 6.000
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 54.000 85.000 25.000 33.000 6.000 2.000
MBAS Comp EPA425.1 0.05 mg/L 0.264 0.124 0.161 0.121 -99 0.059
Total Organic Carbon Comp EPA415.1 1.00 mg/L 30.500 11.100 17.900 14.700 4.430 7.850
BOD Comp SM5210B 2.00 mg/L 13.700 12.800 29.700 17.900 22.900 19.000
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.220 0.120 0.169 0.135 -99 -99
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.604 1.160 0.353 0.359 -99 0.050
NH3-N Comp EPA350.3 0.10 mg/L 0.800 0.220 0.420 0.230 -99 -99
Nitrate - N Comp SM4110B 0.50 mg/L 3.480 -99 -99 -99 2.710 -99
Nitrite - N Comp SM4110B 0.03 mg/L 0.155 -99 -99 -99 0.216 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 3.280 3.940 2.960 2.380 0.840 1.240

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 2370.000 1820.000 1530.000 2170.000 -99 -99
Dissolved Antimony Comp EPA200.8 5.00 ug/L 2.160 1.490 2.230 2.280 0.570 0.770
Total Antimony Comp EPA200.8 5.00 ug/L 3.500 2.850 3.440 3.720 0.690 0.810
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 2.930 3.010 2.220 1.880 3.860 3.510
Total Arsenic Comp EPA200.8 5.00 ug/L 4.120 6.980 3.380 2.620 4.040 4.320
Dissolved Barium Comp EPA200.8 10.00 ug/L 47.000 28.100 30.600 32.500 61.700 40.900
Total Barium Comp EPA200.8 10.00 ug/L 121.000 132.000 63.800 68.000 67.400 43.700
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 0.690 0.610 0.250 -99 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 2.560 1.790 3.070 1.700 5.500 3.660
Total Chromium Comp EPA200.8 5.00 ug/L 7.490 11.500 5.750 5.080 5.810 3.720
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L 0.310 1.060 1.600 0.880 0.300 -99
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0.310 1.060 1.600 0.880 0.300 -99
Dissolved Copper Comp EPA200.8 5.00 ug/L 11.500 7.950 13.300 11.000 4.200 7.080
Total Copper Comp EPA200.8 5.00 ug/L 66.600 73.200 50.300 45.500 28.300 28.700
Dissolved Iron Comp EPA200.8 100.00 ug/L 71.000 272.000 -99 -99 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 3830.000 5490.000 1040.000 1900.000 184.000 -99
Dissolved Lead Comp EPA200.8 5.00 ug/L 0.620 1.100 -99 -99 -99 -99
Total Lead Comp EPA200.8 5.00 ug/L 19.000 21.400 10.300 10.400 0.830 0.810
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 7.650 3.940 4.950 5.060 4.290 4.010
Total Nickel Comp EPA200.8 5.00 ug/L 16.200 13.700 8.720 9.460 6.520 4.640
Dissolved Selenium Comp EPA200.8 5.00 ug/L 1.540 4.020 1.300 1.310 8.160 5.130
Total Selenium Comp EPA200.8 5.00 ug/L 1.950 4.290 1.650 1.580 8.590 5.570
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 0.300 -99 -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 71.700 27.800 39.600 31.900 9.210 12.100
Total Zinc Comp EPA200.8 50.00 ug/L 208.000 216.000 123.000 120.000 15.900 33.500

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99
2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99

Appendix B.  2006-2007 Sampling Results for Coyote Creek Mass Emission Monitoring
Wet Dry
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WEATHER CONDITION
STATION NO. S13 S13 S13 S13 S13 S13
STATION NAME Coyote

Creek
Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event12
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 11/01/2006 04/02/2007

Sample
Type

EPA
Method PQL Units

Appendix B.  2006-2007 Sampling Results for Coyote Creek Mass Emission Monitoring
Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99

RB-AR46039



WEATHER CONDITION
STATION NO. S13 S13 S13 S13 S13 S13
STATION NAME Coyote

Creek
Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event12
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 11/01/2006 04/02/2007

Sample
Type

EPA
Method PQL Units

Appendix B.  2006-2007 Sampling Results for Coyote Creek Mass Emission Monitoring
Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 0.147
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/L 0.970 0.270 0.510 0.280 0.100 0.110
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99

Note:
1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection level
3) PQL = minimum level
4) Highlighted cells show exceedances

RB-AR46040



Appendix B.  2006-2007 Sampling Results for San Gabriel River

WEATHER CONDITION
STATION NO. S14 S14 S14 S14 S14 S14
STATION NAME San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event12
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 11/01/2006 04/02/2007

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L -99 1.000 -99 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L 0.009 0.027 -99 -99 0.020
pH Comp SM4500H B 0-14 7.340 7.380 7.810 7.830 8.050 7.860
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 8.480 9.090 8.810 9.640 9.300

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 240,000.000      160,000.000        30,000.000         17,000.000         9,000.000             
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 14,000.000        1,300.000           2,200.000           2,100.000           230.000                
Ratio Fecal Coliform/Total Coliform 0.058                 0.008                  0.073                  0.124                  0.026                    
Streptococcus Grab SM9230B 20.00 MPN/100ml 11,000.000        1,100.000           800.000              230.000              170.000                
Enterococcus Grab SM9230B MPN/100ml 11,000.000        1,100.000           800.000              230.000              170.000                

General
Chloride Comp EPA300.0 2.00 mg/L 86.600 51.900 93.300 50.000 101.000 92.500
Fluoride Comp EPA300.0 0.10 mg/L 0.210 0.227 0.288 0.256 0.260 0.233
Nitrate Comp EPA300.0 0.10 mg/L 10.900 -99 -99 -99 3.930 -99
Sulfate Comp EPA300.0 0.10 mg/L 91.900 60.400 116.000 50.400 174.000 109.000
Alkalinity Comp EPA310.1 4.00 mg/L 111.100 69.300 117.700 111.100 171.600 113.300
Hardness Comp EPA130.2 2.00 mg/L 210.000 150.000 200.000 180.000 310.000 220.000
COD Comp EPA410.4 10.00 mg/L 189.000 104.980 55.730 41.730 38.780 51.827
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L -99 -99 -99 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 828.000 562.000 872.000 792.000 1090.000 892.000
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 498.000 308.000 488.000 414.000 618.000 476.000
Turbidity Comp EPA180.1 0.10 NTU 5.930 12.800 0.930 1.680 2.450 0.620
Total Suspended Solids Comp EPA160.2 2.00 mg/L 264.000 6.000 21.000 29.000 291.000 9.000
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 52.000 2.000 6.000 2.000 54.000 7.000
MBAS Comp EPA425.1 0.05 mg/L 0.187 -99 0.076 0.060 -99 -99
Total Organic Carbon Comp EPA415.1 1.00 mg/L 34.900 8.380 8.880 6.450 2.930 3.920
BOD Comp SM5210B 2.00 mg/L 21.400 20.600 80.800 11.700 8.990 4.560
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.135 0.189 0.123 0.092 -99 -99
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.513 0.826 0.176 0.138 0.770 0.110
NH3-N Comp EPA350.3 0.10 mg/L 1.240 0.560 -99 -99 0.170 0.240
Nitrate - N Comp SM4110B 0.50 mg/L 2.460 -99 -99 -99 0.887 -99
Nitrite - N Comp SM4110B 0.03 mg/L 0.190 0.133 0.111 0.050 -99 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 3.840 2.460 1.700 1.040 2.460 1.100

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 3450.000 2430.000 920.000 1110.000 296.000 121.000
Dissolved Antimony Comp EPA200.8 5.00 ug/L 1.120 0.970 0.810 0.840 -99 -99
Total Antimony Comp EPA200.8 5.00 ug/L 1.900 1.490 1.140 1.060 -99 -99
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.540 2.120 1.440 1.330 2.710 1.540
Total Arsenic Comp EPA200.8 5.00 ug/L 2.720 2.620 1.890 1.550 3.020 1.860
Dissolved Barium Comp EPA200.8 10.00 ug/L 44.500 31.200 44.200 46.500 70.100 55.500
Total Barium Comp EPA200.8 10.00 ug/L 107.000 65.000 61.800 65.800 74.100 61.000
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 0.440 -99 -99 -99 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 1.550 -99 1.310 1.060 3.840 2.100
Total Chromium Comp EPA200.8 5.00 ug/L 7.800 3.930 1.690 2.320 6.890 2.740
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 -99 -99
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 -99 -99
Dissolved Copper Comp EPA200.8 5.00 ug/L 6.490 4.720 6.390 4.740 2.890 3.090
Total Copper Comp EPA200.8 5.00 ug/L 43.200 32.700 21.100 24.500 32.500 23.800
Dissolved Iron Comp EPA200.8 100.00 ug/L 125.000 340.000 -99 -99 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 5130.000 2600.000 696.000 727.000 808.000 153.000
Dissolved Lead Comp EPA200.8 5.00 ug/L 1.030 1.170 -99 -99 -99 -99
Total Lead Comp EPA200.8 5.00 ug/L 15.300 8.230 3.410 3.070 2.880 1.070
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 5.850 3.220 6.080 4.100 4.960 3.300
Total Nickel Comp EPA200.8 5.00 ug/L 12.600 6.750 8.120 6.330 5.120 4.050
Dissolved Selenium Comp EPA200.8 5.00 ug/L 2.420 3.560 1.560 1.090 4.720 1.320
Total Selenium Comp EPA200.8 5.00 ug/L 3.270 3.760 1.970 1.110 5.220 1.510
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 35.800 20.600 18.400 9.350 7.620 11.000
Total Zinc Comp EPA200.8 50.00 ug/L 138.000 67.200 36.200 26.300 29.800 20.700

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99
2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99

Mass Emission Monitoring
Wet Dry

RB-AR46041



Appendix B.  2006-2007 Sampling Results for San Gabriel River

WEATHER CONDITION
STATION NO. S14 S14 S14 S14 S14 S14
STATION NAME San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event12
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 11/01/2006 04/02/2007

Sample
Type

EPA
Method PQL Units

Mass Emission Monitoring
Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99
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Appendix B.  2006-2007 Sampling Results for San Gabriel River

WEATHER CONDITION
STATION NO. S14 S14 S14 S14 S14 S14
STATION NAME San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event12
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 11/01/2006 04/02/2007

Sample
Type

EPA
Method PQL Units

Mass Emission Monitoring
Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/L 1.500 0.090 -99 -99 0.210 0.290
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99

Note:
1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection level
3) PQL = minimum level
4) Highlighted cells show exceedances

RB-AR46043



Appendix B.  2006-2007 Sampling Results for Dominguez Channel

WEATHER CONDITION
STATION NO. S28 S28 S28 S28 S28 S28 S28 S28
STATION NAME Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
EVENT CODE 2006-07Event03 2006-07Event05 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event10 2006-07Event02 2006-07Event12
DATE 12/09/2006 01/30/2007 02/10/2007 02/19/2007 02/22/2007 04/20/2007 11/01/2006 04/02/2007

Sample
Type

EPA
Method

PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 2.800 1.800 2.400 1.500 4.100 -99 1.300
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L -99 0.005 0.008 -99 0.013 -99 -99
pH Comp SM4500H B 0-14 6.960 6.960 7.820 7.550 6.840 7.770 8.110
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 8.750 10.260 8.610 8.600 -99 12.120 14.500

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 160,000.000    900,000.000     900,000.000     160,000.000     900,000.000       3,000.000           5,000.000           
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 5,000.000        240,000.000     14,000.000       90,000.000       900,000.000       110.000             130.000              
Ratio Fecal Coliform/Total Coliform 0.031               0.267                0.016                0.563                1.000                  0.037                 0.026                  
Streptococcus Grab SM9230B 20.00 MPN/100ml 140,000.000    170,000.000     90,000.000       240,000.000     300,000.000       130.000             700.000              
Enterococcus Grab SM9230B MPN/100ml 33,000.000      80,000.000       8,000.000         240,000.000     240,000.000       130.000             700.000              

General
Chloride Comp EPA300.0 2.00 mg/L 22.600 22.600 96.700 42.200 56.100 83.900 150.000
Fluoride Comp EPA300.0 0.10 mg/L 0.230 0.224 0.310 0.200 0.276 0.230 0.359
Nitrate Comp EPA300.0 0.10 mg/L 3.390 -99 -99 -99 -99 4.580 -99
Sulfate Comp EPA300.0 0.10 mg/L 18.800 14.400 44.000 19.900 33.600 67.100 91.700
Alkalinity Comp EPA310.1 4.00 mg/L 56.100 36.300 124.300 68.200 59.400 133.100 174.900
Hardness Comp EPA130.2 2.00 mg/L 90.000 55.000 190.000 100.000 120.000 185.000 250.000
COD Comp EPA410.4 10.00 mg/L 170.000 46.500 86.180 41.690 133.100 33.140 58.299
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 2.300 1.500 2.800 -99 5.900 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 249.000 210.000 735.000 342.000 402.000 720.000 1025.000
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 150.000 116.000 374.000 188.000 222.000 384.000 512.000
Turbidity Comp EPA180.1 0.10 NTU 7.670 20.000 3.050 1.390 2.270 35.400 2.800 0.640
Total Suspended Solids Comp EPA160.2 2.00 mg/L 669.000 210.000 126.000 129.000 230.000 259.000 142.000 27.000
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 236.000 74.000 52.000 55.000 85.000 86.000 27.000 14.000
MBAS Comp EPA425.1 0.05 mg/L 0.520 0.148 0.183 0.123 0.417 -99 0.078
Total Organic Carbon Comp EPA415.1 1.00 mg/L 48.900 11.900 17.200 10.200 23.400 4.210 5.670
BOD Comp SM5210B 2.00 mg/L 38.700 30.300 20.900 21.900 15.200 28.200 4.390 4.260
Methyl Tertiary Butyl Ether (MTBE Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.493 0.270 0.271 0.423 0.130 0.221 0.060
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.964 0.547 0.460 0.445 0.570 0.447 0.090
NH3-N Comp EPA350.3 0.10 mg/L 1.710 0.330 0.110 0.230 0.780 0.200 0.190
Nitrate - N Comp SM4110B 0.50 mg/L 0.770 -99 -99 -99 -99 1.034 -99
Nitrite - N Comp SM4110B 0.03 mg/L 0.160 -99 -99 -99 -99 -99 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 7.800 2.700 3.640 2.020 4.800 1.260 1.500

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 3630.000 2070.000 2120.000 3950.000 4690.000 341.000 185.000
Dissolved Antimony Comp EPA200.8 5.00 ug/L 3.900 2.310 2.680 2.720 3.430 0.720 0.920
Total Antimony Comp EPA200.8 5.00 ug/L 11.200 4.250 5.080 6.420 7.790 0.840 1.020
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 2.530 2.630 1.670 1.380 1.580 2.150 1.230
Total Arsenic Comp EPA200.8 5.00 ug/L 4.230 3.150 2.400 2.560 3.930 2.390 1.610
Dissolved Barium Comp EPA200.8 10.00 ug/L 44.000 21.200 63.300 38.500 35.500 44.000 60.100
Total Barium Comp EPA200.8 10.00 ug/L 211.000 76.500 128.000 114.000 161.000 56.000 63.400
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 2.620 0.510 0.500 0.660 2.000 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 2.110 0.970 2.410 0.980 1.690 4.070 2.690
Total Chromium Comp EPA200.8 5.00 ug/L 18.900 5.850 5.880 8.460 15.600 4.620 2.780
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L 0.460 0.410 0.450 0.580 0.400 0.400 0.330
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0.460 0.620 0.410 0.450 0.580 0.400 0.400 0.330
Dissolved Copper Comp EPA200.8 5.00 ug/L 18.700 18.300 19.500 12.000 10.000 5.480 7.780
Total Copper Comp EPA200.8 5.00 ug/L 263.000 84.400 93.500 83.800 189.000 21.200 26.400
Dissolved Iron Comp EPA200.8 100.00 ug/L 520.000 277.000 -99 117.000 170.000 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 8630.000 2800.000 2200.000 4870.000 6690.000 781.000 230.000
Dissolved Lead Comp EPA200.8 5.00 ug/L 3.230 1.470 -99 0.520 0.730 0.510 -99
Total Lead Comp EPA200.8 5.00 ug/L 806.000 18.900 18.800 34.000 64.800 2.270 2.460
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L 0.177 -99 -99 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 9.590 3.620 4.630 3.590 6.840 2.340 3.060
Total Nickel Comp EPA200.8 5.00 ug/L 23.600 8.300 10.000 11.400 19.600 3.610 3.890
Dissolved Selenium Comp EPA200.8 5.00 ug/L -99 3.080 1.220 -99 -99 4.610 2.080
Total Selenium Comp EPA200.8 5.00 ug/L 1.190 3.150 1.320 -99 -99 5.050 2.230
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 0.480 -99 -99 -99 0.490 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 144.000 101.000 58.400 46.500 100.000 12.800 27.200
Total Zinc Comp EPA200.8 50.00 ug/L 1030.000 263.000 281.000 352.000 1020.000 33.400 56.400

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichloropheno Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylpheno Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dinitropheno Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylpheno Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachloropheno Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichloropheno Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Mass Emission Monitoring

Wet Dry
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Appendix B.  2006-2007 Sampling Results for Dominguez Channel

WEATHER CONDITION
STATION NO. S28 S28 S28 S28 S28 S28 S28 S28
STATION NAME Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
EVENT CODE 2006-07Event03 2006-07Event05 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event10 2006-07Event02 2006-07Event12
DATE 12/09/2006 01/30/2007 02/10/2007 02/19/2007 02/22/2007 04/20/2007 11/01/2006 04/02/2007

Sample
Type

EPA
Method

PQL Units

Mass Emission Monitoring

Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ethe Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ethe Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylpheno Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
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Appendix B.  2006-2007 Sampling Results for Dominguez Channel

WEATHER CONDITION
STATION NO. S28 S28 S28 S28 S28 S28 S28 S28
STATION NAME Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
Dominguez

Channel
EVENT CODE 2006-07Event03 2006-07Event05 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event10 2006-07Event02 2006-07Event12
DATE 12/09/2006 01/30/2007 02/10/2007 02/19/2007 02/22/2007 04/20/2007 11/01/2006 04/02/2007

Sample
Type

EPA
Method

PQL Units

Mass Emission Monitoring

Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp
SM4500-NH3 

F 0.1 mg/L 2.070 0.400 0.130 0.280 0.940 0.240 0.230
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:
1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection leve

4) Highlighted cells show exceedances
3) PQL = minimum level
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WEATHER CONDITION
STATION NO. S29 S29 S29 S29 S29 S29 S29
STATION NAME Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
EVENT CODE 2006-07Event03 2006-07Event04 2006-07Event05 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event12
DATE 12/09/2006 12/16/2006 01/30/2007 02/19/2007 02/22/2007 10/31/2006 04/02/2007

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L -99 -99 -99 -99 -99 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L -99 -99 -99 -99 -99 -99 -99
pH Comp SM4500H B 0-14 7.370 7.630 7.950 7.790 7.530 7.690 7.900
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 7.370 7.360 8.200 7.620 8.130 6.280 7.660

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 50,000.000         28,000.000         160,000.000       17,000.000         90,000.000         2,800.000           3,500.000           
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 5,000.000           230.000              1,700.000           800.000              5,000.000           130.000              80.000                
Ratio Fecal Coliform/Total Coliform 0.100                  0.008                  0.011                  0.047                  0.056                  0.046                  0.023                  
Streptococcus Grab SM9230B 20.00 MPN/100ml 8,000.000           1,700.000           5,000.000           3,000.000           90,000.000         800.000              340.000              
Enterococcus Grab SM9230B MPN/100ml 8,000.000           800.000              3,000.000           3,000.000           90,000.000         110.000              340.000              

General
Chloride Comp EPA300.0 2.00 mg/L 59.500 118.000 91.000 50.000 26.700 111.000 120.300
Fluoride Comp EPA300.0 0.10 mg/L 0.270 0.360 0.380 0.266 0.183 0.410 0.530
Nitrate Comp EPA300.0 0.10 mg/L 6.020 7.160 7.200 -99 -99 5.350 -99
Sulfate Comp EPA300.0 0.10 mg/L 118.000 163.000 127.000 84.000 42.900 217.000 189.000
Alkalinity Comp EPA310.1 4.00 mg/L 140.800 242.000 211.200 132.000 89.100 279.400 267.300
Hardness Comp EPA130.2 2.00 mg/L 250.000 370.000 310.000 210.000 160.000 430.000 440.000
COD Comp EPA410.4 10.00 mg/L 126.000 66.100 71.180 28.230 23.720 38.600 -99
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L -99 -99 -99 -99 -99 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 777.000 1356.000 1050.000 672.000 392.000 1464.000 1350.000
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 456.000 708.000 610.000 374.000 208.000 802.000 740.000
Turbidity Comp EPA180.1 0.10 NTU 20.000 1.090 10.700 7.310 11.900 0.330 0.530
Total Suspended Solids Comp EPA160.2 2.00 mg/L 538.000 1360.000 135.000 373.000 760.000 2.000 5.000
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 74.000 16.000 16.000 31.000 85.000 2.000 1.000
MBAS Comp EPA425.1 0.05 mg/L 0.109 0.067 0.091 -99 -99 -99 -99
Total Organic Carbon Comp EPA415.1 1.00 mg/L 29.300 22.500 6.330 6.280 5.520 1.610 1.670
BOD Comp SM5210B 2.00 mg/L 14.300 6.470 6.810 9.400 8.400 -99 -99
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.235 0.265 0.260 0.224 0.209 0.299 0.050
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.871 0.365 0.455 0.555 0.379 0.312 0.090
NH3-N Comp EPA350.3 0.10 mg/L 0.240 0.090 0.260 -99 -99 -99 -99
Nitrate - N Comp SM4110B 0.50 mg/L 1.360 1.620 1.630 -99 -99 1.208 -99
Nitrite - N Comp SM4110B 0.03 mg/L 0.076 -99 -99 -99 -99 -99 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 4.760 0.820 1.160 0.980 2.700 0.280 0.340

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 101.000 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 6500.000 472.000 3400.000 17800.000 18000.000 -99 -99
Dissolved Antimony Comp EPA200.8 5.00 ug/L 0.830 0.990 1.000 0.680 1.140 -99 -99
Total Antimony Comp EPA200.8 5.00 ug/L 1.340 1.150 1.550 1.280 2.290 -99 -99
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.700 1.680 2.240 1.410 1.320 2.540 1.190
Total Arsenic Comp EPA200.8 5.00 ug/L 4.410 1.830 3.240 3.530 4.440 2.590 1.650
Dissolved Barium Comp EPA200.8 10.00 ug/L 40.100 47.500 43.700 35.000 28.100 44.100 58.900
Total Barium Comp EPA200.8 10.00 ug/L 182.000 69.500 115.000 163.000 221.000 46.000 63.500
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 0.960 -99 0.570 0.570 0.800 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 1.580 2.820 0.600 1.440 0.510 3.410 1.770
Total Chromium Comp EPA200.8 5.00 ug/L 14.800 3.230 5.800 10.100 16.400 3.610 1.970
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Copper Comp EPA200.8 5.00 ug/L 5.080 4.990 6.100 4.680 5.130 2.190 2.880
Total Copper Comp EPA200.8 5.00 ug/L 50.300 28.300 38.200 31.900 50.500 22.400 22.100
Dissolved Iron Comp EPA200.8 100.00 ug/L 265.000 -99 -99 103.000 200.000 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 10500.000 1100.000 7000.000 9550.000 26400.000 143.000 -99
Dissolved Lead Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 0.520 -99 -99
Total Lead Comp EPA200.8 5.00 ug/L 15.600 1.730 4.760 9.040 17.400 0.660 0.660
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 0.223 -99 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 8.890 11.600 9.710 6.590 4.190 13.100 12.900
Total Nickel Comp EPA200.8 5.00 ug/L 22.600 14.700 16.100 17.400 20.400 13.300 13.600
Dissolved Selenium Comp EPA200.8 5.00 ug/L 1.920 1.600 4.410 -99 -99 6.430 2.150
Total Selenium Comp EPA200.8 5.00 ug/L 2.700 1.710 4.620 -99 -99 6.780 2.910
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 0.280 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 13.600 8.340 9.630 -99 -99 6.060 10.800
Total Zinc Comp EPA200.8 50.00 ug/L 118.000 38.200 68.300 59.200 115.000 8.220 15.900

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Appendix B.  2006-2007 Sampling Results for Santa Clara River Mass Emission Monitoring

Wet Dry
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WEATHER CONDITION
STATION NO. S29 S29 S29 S29 S29 S29 S29
STATION NAME Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
EVENT CODE 2006-07Event03 2006-07Event04 2006-07Event05 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event12
DATE 12/09/2006 12/16/2006 01/30/2007 02/19/2007 02/22/2007 10/31/2006 04/02/2007

Sample
Type

EPA
Method PQL Units

Appendix B.  2006-2007 Sampling Results for Santa Clara River Mass Emission Monitoring

Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
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WEATHER CONDITION
STATION NO. S29 S29 S29 S29 S29 S29 S29
STATION NAME Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
Santa Clara

River
EVENT CODE 2006-07Event03 2006-07Event04 2006-07Event05 2006-07Event07 2006-07Event08 2006-07Event02 2006-07Event12
DATE 12/09/2006 12/16/2006 01/30/2007 02/19/2007 02/22/2007 10/31/2006 04/02/2007

Sample
Type

EPA
Method PQL Units

Appendix B.  2006-2007 Sampling Results for Santa Clara River Mass Emission Monitoring

Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp
SM4500-NH3 

F 0.1 mg/L 0.290 0.110 0.315 -99 0.110 -99 -99

Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:
1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection level
3) PQL = minimum level
4) Highlighted cells show exceedances
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Appendix B.  2006-2007 Sampling Results for Big Dalton/Walnut Creek

WEATHER CONDITION
STATION NO. TS13 TS13 TS13 TS13 TS13 TS13 TS13
STATION NAME Dalton Walnut 

Creek
Dalton Walnut 

Creek
Dalton Walnut 

Creek
Dalton Walnut 

Creek
Dalton Walnut 

Creek
Dalton Walnut 

Creek
Dalton Walnut 

Creek
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L -99 -99 304.000 -99 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L -99 -99 -99 -99 -99 -99
pH Comp SM4500H B 0-14 6.830 7.320 7.360 8.140 7.470 9.940 7.950
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 9.240 11.600 11.270 10.670 12.150 11.500

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 300,000.000      30,000.000         90,000.000         160,000.000       110,000.000       300.000               
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 90,000.000        1,300.000           90,000.000         5,000.000           70,000.000         40.000                 
Ratio Fecal Coliform/Total Coliform 0.300                 0.043                  1.000                  0.031                  0.636                  0.133                   
Streptococcus Grab SM9230B 20.00 MPN/100ml 80,000.000        14,000.000         17,000.000         30,000.000         14,000.000         500.000               
Enterococcus Grab SM9230B MPN/100ml 50,000.000        14,000.000         17,000.000         30,000.000         14,000.000         500.000               

General
Chloride Comp EPA300.0 2.00 mg/L 4.130 4.300 4.030 46.900 43.700 35.800 39.700
Fluoride Comp EPA300.0 0.10 mg/L 0.170 0.210 0.142 0.279 0.319 0.400 0.470
Nitrate Comp EPA300.0 0.10 mg/L 9.040 -99 -99 -99 -99 4.020 -99
Sulfate Comp EPA300.0 0.10 mg/L 7.190 6.860 5.510 70.200 37.500 39.300 36.600
Alkalinity Comp EPA310.1 4.00 mg/L 33.000 24.200 29.700 138.600 102.300 124.300 137.500
Hardness Comp EPA130.2 2.00 mg/L 60.000 90.000 100.000 180.000 100.000 180.000 170.000
COD Comp EPA410.4 10.00 mg/L 201.000 31.260 14.010 16.010 19.730 33.970 60.755
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 1.000 -99 13000.000 -99 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 116.300 100.000 100.000 426.000 452.000 329.000 550.000
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 52.000 42.000 34.000 250.000 262.000 178.000 250.000
Turbidity Comp EPA180.1 0.10 NTU 6.330 13.900 2.450 2.580 10.200 22.900 1.210
Total Suspended Solids Comp EPA160.2 2.00 mg/L 536.000 185.000 9.000 37.000 137.000 128.000 41.000
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 140.000 61.000 6.000 7.000 16.000 56.000 27.000
MBAS Comp EPA425.1 0.05 mg/L 0.356 0.087 0.117 -99 -99 -99 0.066
Total Organic Carbon Comp EPA415.1 1.00 mg/L 32.000 9.380 7.090 5.190 3.390 6.120 12.600
BOD Comp SM5210B 2.00 mg/L 16.000 7.880 4.960 5.630 3.070 20.900 17.000
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.465 0.285 0.058 -99 0.051 0.826 0.400
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.792 0.913 0.086 0.058 0.376 1.070 0.510
NH3-N Comp EPA350.3 0.10 mg/L 1.250 0.300 0.220 -99 -99 1.090 1.390
Nitrate - N Comp SM4110B 0.50 mg/L 2.040 -99 -99 -99 -99 0.908 -99
Nitrite - N Comp SM4110B 0.03 mg/L 0.097 -99 -99 0.050 -99 0.317 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 3.440 2.720 0.940 1.000 0.780 5.060 5.480

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 3600.000 2870.000 910.000 1490.000 3850.000 815.000 108.000
Dissolved Antimony Comp EPA200.8 5.00 ug/L 1.140 0.790 0.660 0.630 -99 0.700 1.290
Total Antimony Comp EPA200.8 5.00 ug/L 3.730 1.950 0.850 0.910 0.690 0.760 1.500
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.840 1.790 0.930 1.380 1.500 4.090 3.950
Total Arsenic Comp EPA200.8 5.00 ug/L 4.560 2.850 1.160 1.940 2.690 4.660 4.400
Dissolved Barium Comp EPA200.8 10.00 ug/L 24.600 14.700 10.500 56.600 50.300 56.400 64.400
Total Barium Comp EPA200.8 10.00 ug/L 189.000 82.600 16.700 77.300 105.000 104.000 75.000
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 0.980 0.450 -99 -99 -99 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 1.110 -99 0.630 1.150 1.130 1.510 1.280
Total Chromium Comp EPA200.8 5.00 ug/L 12.700 5.750 1.380 1.710 3.860 1.540 1.520
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Copper Comp EPA200.8 5.00 ug/L 19.400 7.470 6.960 4.140 3.550 7.280 8.810
Total Copper Comp EPA200.8 5.00 ug/L 111.000 54.700 21.600 23.500 21.100 38.700 37.900
Dissolved Iron Comp EPA200.8 100.00 ug/L 252.000 287.000 -99 -99 134.000 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 6580.000 4010.000 375.000 1090.000 3870.000 619.000 159.000
Dissolved Lead Comp EPA200.8 5.00 ug/L 1.810 1.480 -99 -99 0.690 0.550 -99
Total Lead Comp EPA200.8 5.00 ug/L 615.000 20.600 2.850 4.080 6.770 2.310 1.750
Dissolved Mercury Comp EPA200.8 1.00 ug/L 0.102 -99 -99 -99 0.103 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L 0.102 -99 -99 -99 0.103 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 4.340 2.170 1.770 1.990 1.670 2.200 3.050
Total Nickel Comp EPA200.8 5.00 ug/L 20.000 9.640 4.270 3.300 6.530 4.240 23.600
Dissolved Selenium Comp EPA200.8 5.00 ug/L -99 2.850 -99 -99 -99 4.210 -99
Total Selenium Comp EPA200.8 5.00 ug/L -99 3.020 -99 -99 -99 -99 -99
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 0.280 -99 -99 -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 95.500 42.900 18.600 -99 -99 10.600 38.700
Total Zinc Comp EPA200.8 50.00 ug/L 617.000 187.000 36.900 27.400 47.400 50.500 53.800

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Tributary Monitoring

Wet Dry
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Appendix B.  2006-2007 Sampling Results for Big Dalton/Walnut Creek

WEATHER CONDITION
STATION NO. TS13 TS13 TS13 TS13 TS13 TS13 TS13
STATION NAME Dalton Walnut 

Creek
Dalton Walnut 

Creek
Dalton Walnut 

Creek
Dalton Walnut 

Creek
Dalton Walnut 

Creek
Dalton Walnut 

Creek
Dalton Walnut 

Creek
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Tributary Monitoring

Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
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Appendix B.  2006-2007 Sampling Results for Big Dalton/Walnut Creek

WEATHER CONDITION
STATION NO. TS13 TS13 TS13 TS13 TS13 TS13 TS13
STATION NAME Dalton Walnut 

Creek
Dalton Walnut 

Creek
Dalton Walnut 

Creek
Dalton Walnut 

Creek
Dalton Walnut 

Creek
Dalton Walnut 

Creek
Dalton Walnut 

Creek
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Tributary Monitoring

Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp
SM4500-NH3 

F 0.1 mg/L 1.510 0.360 0.270 -99 -99 1.320 1.680
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:
1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection level

4) Highlighted cells show exceedances
3) PQL = minimum level
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Appendix B.  2006-2007 Sampling Results for Puente Creek

WEATHER CONDITION
STATION NO. TS14 TS14 TS14 TS14 TS14 TS14 TS14
STATION NAME Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 1.400 -99 -99 2.000 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L -99 -99 -99 -99 -99 -99
pH Comp SM4500H B 0-14 7.300 7.760 7.660 7.870 7.310 8.230 7.800
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 10.260 11.970 9.800 10.140 9.510 12.100

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 240,000.000       17,000.000         160,000.000       90,000.000         50,000.000         14,000.000         
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 16,000.000         2,400.000           500.000              90,000.000         7,000.000           2,200.000           
Ratio Fecal Coliform/Total Coliform 0.067                  0.141                  0.003                  1.000                  0.140                  0.157                  
Streptococcus Grab SM9230B 20.00 MPN/100ml 17,000.000         3,000.000           5,000.000           160,000.000       28,000.000         5,000.000           
Enterococcus Grab SM9230B MPN/100ml 13,000.000         3,000.000           3,000.000           160,000.000       22,000.000         5,000.000           

General
Chloride Comp EPA300.0 2.00 mg/L 44.000 770.000 73.000 67.900 82.100 94.470 160.000
Fluoride Comp EPA300.0 0.10 mg/L 0.260 0.355 0.407 0.391 0.340 0.420 0.600
Nitrate Comp EPA300.0 0.10 mg/L 6.280 -99 -99 -99 -99 1.180 -99
Sulfate Comp EPA300.0 0.10 mg/L 129.000 25.400 86.400 212.000 165.000 192.000 355.000
Alkalinity Comp EPA310.1 4.00 mg/L 71.500 79.200 90.200 110.000 75.900 200.200 121.000
Hardness Comp EPA130.2 2.00 mg/L 210.000 210.000 140.000 330.000 190.000 345.000 490.000
COD Comp EPA410.4 10.00 mg/L 354.000 1088.210 150.320 50.250 61.050 54.490 37.082
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 1.300 -99 -99 1.500 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 588.000 2937.000 609.000 1008.000 820.000 1160.000 1834.000
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 342.000 1612.000 368.000 596.000 494.000 662.000 1034.000
Turbidity Comp EPA180.1 0.10 NTU 5.750 12.000 3.450 1.680 1.940 2.490 1.830
Total Suspended Solids Comp EPA160.2 2.00 mg/L 1354.000 162.000 111.000 32.000 102.000 130.000 16.000
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 254.000 39.000 73.000 9.000 33.000 43.000 13.000
MBAS Comp EPA425.1 0.05 mg/L 0.323 0.079 0.116 0.089 0.085 -99 -99
Total Organic Carbon Comp EPA415.1 1.00 mg/L 27.300 15.200 29.300 9.420 16.500 8.090 11.900
BOD Comp SM5210B 2.00 mg/L 17.200 18.300 92.100 8.360 16.300 6.460 13.900
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.283 0.326 0.151 0.101 0.166 0.369 0.080
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.591 1.000 0.369 0.234 0.509 0.781 0.110
NH3-N Comp EPA350.3 0.10 mg/L 0.420 0.140 0.110 0.180 0.580 0.730 0.430
Nitrate - N Comp SM4110B 0.50 mg/L 1.418 -99 -99 -99 -99 0.266 -99
Nitrite - N Comp SM4110B 0.03 mg/L 0.113 -99 -99 -99 -99 0.040 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 2.740 2.700 4.040 1.100 2.400 2.240 2.260

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 10900.000 2190.000 1330.000 1070.000 1940.000 394.000 -99
Dissolved Antimony Comp EPA200.8 5.00 ug/L 1.270 1.270 1.410 1.430 1.420 0.690 1.000
Total Antimony Comp EPA200.8 5.00 ug/L 3.030 2.250 2.240 1.980 2.460 0.730 1.100
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.900 2.070 1.810 1.350 1.850 2.740 1.920
Total Arsenic Comp EPA200.8 5.00 ug/L 4.600 2.880 1.950 1.570 1.900 3.210 2.270
Dissolved Barium Comp EPA200.8 10.00 ug/L 35.600 82.200 26.100 39.400 30.000 51.400 64.900
Total Barium Comp EPA200.8 10.00 ug/L 235.000 159.000 54.800 58.500 64.000 59.100 67.000
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 0.400 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 8.030 -99 0.970 -99 0.420 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 1.050 2.070 2.260 1.380 1.690 3.520 2.860
Total Chromium Comp EPA200.8 5.00 ug/L 26.000 8.800 4.370 2.690 5.220 3.830 3.090
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L 0.540 0.990 0.500 0.680 0.790 1.040 0.530
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0.540 0.990 0.500 0.680 0.790 1.040 0.530
Dissolved Copper Comp EPA200.8 5.00 ug/L 13.500 14.900 11.600 7.650 11.200 6.370 7.220
Total Copper Comp EPA200.8 5.00 ug/L 164.000 53.900 47.200 24.000 37.500 27.600 38.400
Dissolved Iron Comp EPA200.8 100.00 ug/L 309.000 240.000 -99 -99 124.000 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 14500.000 4360.000 1060.000 746.000 1620.000 307.000 -99
Dissolved Lead Comp EPA200.8 5.00 ug/L 0.860 1.910 0.960 -99 0.620 0.560 -99
Total Lead Comp EPA200.8 5.00 ug/L 59.600 16.800 11.700 5.970 16.700 1.470 1.790
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 5.390 3.470 3.750 3.920 3.770 5.060 6.490
Total Nickel Comp EPA200.8 5.00 ug/L 24.500 9.350 6.940 6.290 8.570 6.150 8.410
Dissolved Selenium Comp EPA200.8 5.00 ug/L 1.130 3.810 1.640 3.800 2.360 7.350 5.080
Total Selenium Comp EPA200.8 5.00 ug/L 1.940 4.080 1.790 4.010 2.510 7.420 6.450
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 0.330 -99 -99 -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 80.100 75.100 103.000 14.300 66.100 16.900 10.600
Total Zinc Comp EPA200.8 50.00 ug/L 1100.000 196.000 235.000 85.800 176.000 30.200 18.900

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Tributary Monitoring

Wet Dry
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Appendix B.  2006-2007 Sampling Results for Puente Creek

WEATHER CONDITION
STATION NO. TS14 TS14 TS14 TS14 TS14 TS14 TS14
STATION NAME Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Tributary Monitoring

Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
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Appendix B.  2006-2007 Sampling Results for Puente Creek

WEATHER CONDITION
STATION NO. TS14 TS14 TS14 TS14 TS14 TS14 TS14
STATION NAME Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Tributary Monitoring

Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp
SM4500-NH3 

F 0.1 mg/L 0.510 0.170 0.130 0.220 0.700 0.880 0.520
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:
1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection level
3) PQL = minimum level
4) Highlighted cells show exceedances
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Appendix B.  2006-2007 Sampling Results for Upper San Jose Creek

WEATHER CONDITION
STATION NO. TS15 TS15 TS15 TS15 TS15 TS15 TS15
STATION NAME Upper San Jose 

Creek
Upper San Jose 

Creek
Upper San Jose 

Creek
Upper San Jose 

Creek
Upper San Jose 

Creek
Upper San Jose 

Creek
Upper San Jose 

Creek
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 1.700 -99 -99 -99 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L -99 -99 -99 -99 -99 -99
pH Comp SM4500H B 0-14 7.380 7.980 7.610 8.010 7.380 8.490 7.730
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 7.890 11.600 10.370 11.800 12.200 13.400

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 24,000.000       35,000.000       50,000.000       30,000.000         1,300.000           2,400.000          
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 9,000.000         3,000.000         1,700.000         9,000.000           800.000             130.000             
Ratio Fecal Coliform/Total Coliform 0.375                0.086                0.034                0.300                  0.615                 0.054                 
Streptococcus Grab SM9230B 20.00 MPN/100ml 90,000.000       13,000.000       9,000.000         14,000.000         230.000             40.000               
Enterococcus Grab SM9230B MPN/100ml 90,000.000       13,000.000       9,000.000         14,000.000         230.000             20.000               

General
Chloride Comp EPA300.0 2.00 mg/L 29.000 16.800 47.300 74.900 39.700 61.400 87.000
Fluoride Comp EPA300.0 0.10 mg/L 0.200 0.177 0.216 0.328 0.243 0.160 0.240
Nitrate Comp EPA300.0 0.10 mg/L 11.200 -99 -99 -99 -99 2.340 -99
Sulfate Comp EPA300.0 0.10 mg/L 60.200 29.800 91.800 115.000 77.700 114.000 155.000
Alkalinity Comp EPA310.1 4.00 mg/L 83.600 99.000 116.600 132.000 80.300 101.200 114.400
Hardness Comp EPA130.2 2.00 mg/L 180.000 130.000 220.000 250.000 220.000 205.000 250.000
COD Comp EPA410.4 10.00 mg/L 97.400 28.950 55.890 42.410 37.390 29.310 6.461
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 1.800 -99 -99 -99 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 426.000 269.000 627.000 868.000 482.000 690.000 936.000
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 254.000 150.000 332.000 466.000 298.000 384.000 536.000
Turbidity Comp EPA180.1 0.10 NTU 8.680 9.310 1.310 1.540 2.740 1.060 0.630
Total Suspended Solids Comp EPA160.2 2.00 mg/L 694.000 564.000 934.000 40.000 24.000 69.000 183.000
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 164.000 152.000 280.000 4.000 6.000 21.000 50.000
MBAS Comp EPA425.1 0.05 mg/L 0.222 0.100 0.084 0.068 0.078 -99 -99
Total Organic Carbon Comp EPA415.1 1.00 mg/L 29.100 10.700 7.930 6.910 9.050 3.510 4.950
BOD Comp SM5210B 2.00 mg/L 17.700 11.200 21.600 11.800 7.370 3.340 5.910
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.229 0.163 0.052 -99 -99 -99 -99
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.499 1.070 0.192 0.078 -99 0.180 0.050
NH3-N Comp EPA350.3 0.10 mg/L 0.530 0.200 -99 -99 0.100 0.260 -99
Nitrate - N Comp SM4110B 0.50 mg/L 2.530 -99 -99 -99 -99 0.528 -99
Nitrite - N Comp SM4110B 0.03 mg/L 0.125 -99 -99 -99 -99 -99 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 4.180 3.920 4.960 1.300 1.140 1.140 1.440

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 7140.000 4720.000 11100.000 1060.000 410.000 286.000 917.000
Dissolved Antimony Comp EPA200.8 5.00 ug/L 1.170 1.070 0.930 0.780 0.900 -99 -99
Total Antimony Comp EPA200.8 5.00 ug/L 2.870 3.040 4.440 1.180 1.170 -99 0.530
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 2.030 1.830 1.280 1.270 1.100 2.540 1.800
Total Arsenic Comp EPA200.8 5.00 ug/L 6.370 3.760 7.560 1.590 1.290 2.880 1.820
Dissolved Barium Comp EPA200.8 10.00 ug/L 28.600 21.300 33.800 45.600 20.800 60.600 76.400
Total Barium Comp EPA200.8 10.00 ug/L 203.000 145.000 206.000 65.500 30.900 66.500 93.800
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 2.830 0.970 3.030 -99 -99 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 1.100 0.520 1.590 1.370 1.260 2.110 1.790
Total Chromium Comp EPA200.8 5.00 ug/L 20.600 11.700 21.100 1.910 1.520 2.510 3.130
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L 0.310 -99 0.250 0.300 0.370 -99 -99
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0.310 -99 0.250 0.300 0.370 -99 -99
Dissolved Copper Comp EPA200.8 5.00 ug/L 8.620 4.470 4.040 5.230 5.910 2.310 2.920
Total Copper Comp EPA200.8 5.00 ug/L 128.000 67.600 90.400 20.000 16.700 20.800 25.300
Dissolved Iron Comp EPA200.8 100.00 ug/L 334.000 277.000 -99 -99 -99 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 12400.000 6660.000 12500.000 618.000 341.000 151.000 635.000
Dissolved Lead Comp EPA200.8 5.00 ug/L 1.700 0.980 -99 -99 0.510 -99 -99
Total Lead Comp EPA200.8 5.00 ug/L 50.500 33.700 52.200 3.700 2.480 0.690 4.880
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L 0.400 -99 -99 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 4.540 2.310 3.720 3.070 2.430 2.190 2.540
Total Nickel Comp EPA200.8 5.00 ug/L 25.500 13.800 26.400 4.910 3.990 2.850 4.760
Dissolved Selenium Comp EPA200.8 5.00 ug/L 1.040 3.690 1.140 2.070 -99 5.020 1.510
Total Selenium Comp EPA200.8 5.00 ug/L 1.510 3.820 2.660 2.310 -99 5.740 1.710
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 0.330 0.440 0.400 -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 45.500 24.200 62.200 39.900 20.000 5.290 9.340
Total Zinc Comp EPA200.8 50.00 ug/L 442.000 361.000 1380.000 93.000 41.900 16.400 140.000

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Tributary Monitoring

Wet Dry
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Appendix B.  2006-2007 Sampling Results for Upper San Jose Creek

WEATHER CONDITION
STATION NO. TS15 TS15 TS15 TS15 TS15 TS15 TS15
STATION NAME Upper San Jose 

Creek
Upper San Jose 

Creek
Upper San Jose 

Creek
Upper San Jose 

Creek
Upper San Jose 

Creek
Upper San Jose 

Creek
Upper San Jose 

Creek
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Tributary Monitoring

Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
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Appendix B.  2006-2007 Sampling Results for Upper San Jose Creek

WEATHER CONDITION
STATION NO. TS15 TS15 TS15 TS15 TS15 TS15 TS15
STATION NAME Upper San Jose 

Creek
Upper San Jose 

Creek
Upper San Jose 

Creek
Upper San Jose 

Creek
Upper San Jose 

Creek
Upper San Jose 

Creek
Upper San Jose 

Creek
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Tributary Monitoring

Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other
Ammonia Comp SM4500-NH3 F 0.1 mg/L 0.640 0.240 -99 -99 0.120 0.320 0.100
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:
1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection level

4) Highlighted cells show exceedances
3) PQL = minimum level
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WEATHER CONDITION
STATION NO. TS16 TS16 TS16 TS16 TS16 TS16 TS16
STATION NAME Maplewood 

Channel
Maplewood 

Channel
Maplewood 

Channel
Maplewood 

Channel
Maplewood 

Channel
Maplewood 

Channel
Maplewood 

Channel
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L 2.600 -99 -99 -99 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L -99 -99 -99 -99 -99 -99
pH Comp SM4500H B 0-14 7.330 7.660 7.740 7.670 7.150 8.110 7.920
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 8.640 8.220 8.980 9.130 14.980 10.100

Indicator Bacteria
Total Coliform Grab SM9230B 20.00 MPN/100ml 500,000.000   220,000.000     300,000.000   2,400.000           11,000.000        1,600,000.000
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 5,000.000       9,000.000         9,000.000       2,400.000           1,300.000          800.000          
Ratio Fecal Coliform/Total Coliform 0.010              0.041                0.030              1.000                  0.118                 0.001              
Streptococcus Grab SM9230B 20.00 MPN/100ml 240,000.000   160,000.000     500,000.000   16,000.000         5,000.000          90,000.000     
Enterococcus Grab SM9230B MPN/100ml 240,000.000   160,000.000     500,000.000   16,000.000         1,100.000          30,000.000     

General
Chloride Comp EPA300.0 2.00 mg/L 25.600 36.400 54.400 23.900 53.300 150.000 77.900
Fluoride Comp EPA300.0 0.10 mg/L 0.240 0.327 0.264 0.295 0.320 0.340 0.400
Nitrate Comp EPA300.0 0.10 mg/L 4.000 -99 -99 -99 -99 12.000 -99
Sulfate Comp EPA300.0 0.10 mg/L 36.300 50.800 51.200 34.600 51.200 120.000 110.000
Alkalinity Comp EPA310.1 4.00 mg/L 93.500 99.000 95.700 66.000 81.400 188.100 177.100
Hardness Comp EPA130.2 2.00 mg/L 130.000 140.000 160.000 130.000 110.000 440.000 300.000
COD Comp EPA410.4 10.00 mg/L 353.000 98.610 70.740 32.780 51.270 48.130 6.840
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 2.800 -99 -99 1.000 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 355.000 424.000 488.000 318.000 543.000 1200.000 948.000
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 204.000 254.000 256.000 178.000 314.000 666.000 496.000
Turbidity Comp EPA180.1 0.10 NTU 8.500 4.660 1.900 2.510 1.680 0.810 0.560
Total Suspended Solids Comp EPA160.2 2.00 mg/L 1.866 441.000 459.000 54.000 14.000 68.000 11.000
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 596.000 175.000 222.000 19.000 2.000 32.000 9.000
MBAS Comp EPA425.1 0.05 mg/L 0.601 0.171 0.169 0.091 0.125 -99 -99
Total Organic Carbon Comp EPA415.1 1.00 mg/L 41.800 17.700 18.700 9.330 14.700 3.800 4.270
BOD Comp SM5210B 2.00 mg/L 30.700 18.400 17.200 5.480 9.680 2.520 2.030
Methyl Tertiary Butyl Ether (MTBE Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99

Nutrients
Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.507 0.347 0.291 0.193 0.245 0.238 0.080
Total Phosphorus Comp EPA365.3 0.05 mg/L 1.070 0.687 0.493 0.243 0.358 0.454 0.150
NH3-N Comp EPA350.3 0.10 mg/L 2.780 0.600 1.000 0.160 0.190 -99 0.260
Nitrate - N Comp SM4110B 0.50 mg/L 0.903 -99 -99 -99 -99 2.710 -99
Nitrite - N Comp SM4110B 0.03 mg/L 0.167 -99 -99 -99 -99 -99 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 15.920 5.980 5.060 1.700 1.820 0.960 1.100

Metals
Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 20300.000 3940.000 4680.000 1190.000 406.000 321.000 -99
Dissolved Antimony Comp EPA200.8 5.00 ug/L 1.960 1.910 1.700 1.760 2.120 0.800 0.750
Total Antimony Comp EPA200.8 5.00 ug/L 10.300 5.680 5.980 2.830 2.630 1.030 0.870
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 2.160 2.710 1.500 1.460 1.520 2.980 1.420
Total Arsenic Comp EPA200.8 5.00 ug/L 14.600 4.750 4.600 2.000 1.660 3.240 2.260
Dissolved Barium Comp EPA200.8 10.00 ug/L 62.900 38.800 50.700 35.600 49.300 92.400 65.900
Total Barium Comp EPA200.8 10.00 ug/L 715.000 188.000 205.000 60.400 64.100 106.000 76.300
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L 0.710 -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 11.300 1.430 1.790 -99 -99 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 2.140 0.700 1.140 1.410 1.570 4.520 1.790
Total Chromium Comp EPA200.8 5.00 ug/L 70.600 15.100 16.000 3.600 1.950 5.330 1.850
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 0.730 0.590 0.640 0.480
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 0.280 0.730 0.590 0.640 0.480
Dissolved Copper Comp EPA200.8 5.00 ug/L 6.910 24.900 8.410 11.200 15.900 4.480 5.140
Total Copper Comp EPA200.8 5.00 ug/L 685.000 184.000 144.000 43.300 31.800 29.500 27.100
Dissolved Iron Comp EPA200.8 100.00 ug/L 1290.000 125.000 267.000 -99 147.000 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 38900.000 6730.000 6180.000 966.000 330.000 560.000 -99
Dissolved Lead Comp EPA200.8 5.00 ug/L 7.390 1.090 1.100 -99 0.510 -99 -99
Total Lead Comp EPA200.8 5.00 ug/L 426.000 190.000 37.100 8.100 3.070 5.490 1.290
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L 2.054 -99 -99 -99 -99 -99 -99
Dissolved Nicke Comp EPA200.8 5.00 ug/L 9.330 5.120 5.410 3.480 4.580 4.400 3.790
Total Nickel Comp EPA200.8 5.00 ug/L 73.700 20.500 19.900 7.200 6.680 5.950 19.100
Dissolved Selenium Comp EPA200.8 5.00 ug/L -99 3.440 -99 -99 -99 4.610 -99
Total Selenium Comp EPA200.8 5.00 ug/L 2.420 3.770 1.040 -99 -99 5.130 -99
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 2.500 -99 0.410 -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 35.200 77.100 45.400 40.000 68.200 29.100 24.800
Total Zinc Comp EPA200.8 50.00 ug/L 5560.000 845.000 952.000 133.000 101.000 89.600 31.500

Semi-Volatiles Organics (EPA 625)
2-Chloropheno Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichloropheno Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylpheno Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dinitropheno Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitropheno Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitropheno Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylpheno Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachloropheno Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichloropheno Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Appendix B.  2006-2007 Sampling Results for Maplewood Channel Tributary Monitoring

Wet Dry
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WEATHER CONDITION
STATION NO. TS16 TS16 TS16 TS16 TS16 TS16 TS16
STATION NAME Maplewood 

Channel
Maplewood 

Channel
Maplewood 

Channel
Maplewood 

Channel
Maplewood 

Channel
Maplewood 

Channel
Maplewood 

Channel
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Appendix B.  2006-2007 Sampling Results for Maplewood Channel Tributary Monitoring

Wet Dry

Base/Neutral
Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ethe Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ethe Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ethe Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ethe Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ethe Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylpheno Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides
Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls 
Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
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WEATHER CONDITION
STATION NO. TS16 TS16 TS16 TS16 TS16 TS16 TS16
STATION NAME Maplewood 

Channel
Maplewood 

Channel
Maplewood 

Channel
Maplewood 

Channel
Maplewood 

Channel
Maplewood 

Channel
Maplewood 

Channel
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Appendix B.  2006-2007 Sampling Results for Maplewood Channel Tributary Monitoring

Wet Dry

Organohosphate Pesticides
Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other
Ammonia Comp SM4500-NH3 F 0.1 mg/L 3.360 0.730 1.210 0.190 0.230 -99 0.320
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:
1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection leve
3) PQL = minimum level
4) Highlighted cells show exceedances
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WEATHER CONDITION
STATION NO. TS17 TS17 TS17 TS17 TS17 TS17 TS17
STATION NAME North Fork 

Coyote Creek
North Fork 

Coyote Creek
North Fork Coyote

Creek
North Fork Coyote

Creek
North Fork Coyote

Creek
North Fork Coyote

Creek
North Fork 

Coyote Creek
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L -99 -99 -99 -99 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L -99 0.009 -99 -99 0.013 0.021
pH Comp SM4500H B 0-14 7.400 7.800 7.840 7.750 7.840 8.350 8.030
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 9.150 10.100 8.570 10.700 16.720 17.000

Indicator Bacteria
Total Coliform Grab SM9230B 20.00 MPN/100ml 28,000.000      300,000.000      160,000.000      24,000.000          11,000.000         1,700.000      
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 14,000.000      16,000.000        17,000.000        16,000.000          800.000              70.000           
Ratio Fecal Coliform/Total Coliform 0.500               0.053                 0.106                 0.667                   0.073                  0.041             
Streptococcus Grab SM9230B 20.00 MPN/100ml 130,000.000    50,000.000        160,000.000      30,000.000          800.000              20.000           
Enterococcus Grab SM9230B MPN/100ml 130,000.000    24,000.000        160,000.000      17,000.000          230.000              (99.000)          

General
Chloride Comp EPA300.0 2.00 mg/L 42.700 70.600 66.400 46.900 55.800 170.000 167.000
Fluoride Comp EPA300.0 0.10 mg/L 0.190 0.277 0.318 0.276 0.232 0.320 0.330
Nitrate Comp EPA300.0 0.10 mg/L 12.300 -99 -99 -99 -99 20.300 -99
Sulfate Comp EPA300.0 0.10 mg/L 79.200 148.000 110.000 71.200 99.900 295.000 278.000
Alkalinity Comp EPA310.1 4.00 mg/L 99.000 115.500 110.000 83.600 113.300 200.200 179.300
Hardness Comp EPA130.2 2.00 mg/L 190.000 230.000 230.000 150.000 210.000 440.000 430.000
COD Comp EPA410.4 10.00 mg/L 435.000 152.440 76.320 43.040 65.300 57.460 18.684
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 1.800 -99 -99 1.000 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 540.000 760.000 744.000 514.000 699.000 1775.000 1778.000
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 318.000 448.000 438.000 290.000 416.000 1046.000 940.000
Turbidity Comp EPA180.1 0.10 NTU 4.270 5.330 2.560 2.140 1.490 1.130 0.870
Total Suspended Solids Comp EPA160.2 2.00 mg/L 886.000 215.000 95.000 29.000 97.000 11.000 14.000
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 240.000 68.000 29.000 5.000 31.000 6.000 6.000
MBAS Comp EPA425.1 0.05 mg/L 0.338 0.117 0.137 0.137 0.168 -99 -99
Total Organic Carbon Comp EPA415.1 1.00 mg/L 37.100 19.100 18.700 10.900 14.100 5.420 6.780
BOD Comp SM5210B 2.00 mg/L 23.300 21.300 19.800 43.900 26.500 21.700 60.800
Methyl Tertiary Butyl Ether (MTBE Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99

Nutrients
Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.270 0.260 0.157 0.117 0.182 -99 -99
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.822 0.633 0.228 0.158 0.586 0.069 -99
NH3-N Comp EPA350.3 0.10 mg/L 0.710 0.210 -99 -99 0.590 0.130 0.140
Nitrate - N Comp SM4110B 0.50 mg/L 2.780 -99 -99 -99 -99 4.584 -99
Nitrite - N Comp SM4110B 0.03 mg/L 0.253 0.050 -99 0.053 -99 0.332 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 5.300 3.960 4.100 1.660 3.540 0.940 0.960

Metals
Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 3360.000 4350.000 1430.000 1120.000 2140.000 143.000 -99
Dissolved Antimony Comp EPA200.8 5.00 ug/L 2.630 2.110 3.010 2.290 1.990 0.650 0.640
Total Antimony Comp EPA200.8 5.00 ug/L 5.870 3.010 3.980 2.870 3.680 0.780 0.740
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 2.260 3.300 2.870 1.890 1.810 3.550 2.080
Total Arsenic Comp EPA200.8 5.00 ug/L 4.910 4.260 3.340 2.180 2.610 3.830 3.020
Dissolved Barium Comp EPA200.8 10.00 ug/L 40.800 41.300 43.700 24.600 32.400 49.400 43.100
Total Barium Comp EPA200.8 10.00 ug/L 195.000 94.300 71.700 37.100 74.400 50.800 44.500
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 1.930 0.740 0.340 -99 -99 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 1.650 1.810 3.930 2.060 2.500 4.610 2.590
Total Chromium Comp EPA200.8 5.00 ug/L 15.200 6.050 4.610 3.040 6.340 5.170 2.750
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 0.470 1.410 1.240 1.270 0.650 0.350
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 0.470 1.410 1.240 1.270 0.650 0.350
Dissolved Copper Comp EPA200.8 5.00 ug/L 13.600 18.000 21.100 15.200 11.300 4.950 4.950
Total Copper Comp EPA200.8 5.00 ug/L 166.000 66.400 48.000 32.700 48.300 22.700 23.800
Dissolved Iron Comp EPA200.8 100.00 ug/L 186.000 1350.000 136.000 -99 -99 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 6080.000 2350.000 1220.000 513.000 1640.000 100.000 -99
Dissolved Lead Comp EPA200.8 5.00 ug/L 1.560 2.880 2.710 -99 -99 -99 -99
Total Lead Comp EPA200.8 5.00 ug/L 573.000 13.000 8.230 4.470 14.700 0.710 0.680
Dissolved Mercury Comp EPA200.8 1.00 ug/L 0.157 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L 0.157 -99 -99 -99 -99 -99 -99
Dissolved Nicke Comp EPA200.8 5.00 ug/L 12.800 6.550 7.200 6.220 4.780 4.450 4.040
Total Nickel Comp EPA200.8 5.00 ug/L 32.200 12.700 10.500 8.710 9.600 5.010 4.640
Dissolved Selenium Comp EPA200.8 5.00 ug/L 1.170 5.690 3.400 1.590 2.850 10.400 5.600
Total Selenium Comp EPA200.8 5.00 ug/L 1.590 5.870 3.770 1.820 3.290 11.100 9.170
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 1.700 -99 0.270 -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 68.900 639.000 64.200 23.600 47.200 9.060 -99
Total Zinc Comp EPA200.8 50.00 ug/L 435.000 803.000 135.000 58.100 169.000 15.300 22.100

Semi-Volatiles Organics (EPA 625)
2-Chloropheno Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichloropheno Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylpheno Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dinitropheno Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitropheno Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitropheno Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylpheno Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachloropheno Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichloropheno Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Appendix B.  2006-2007 Sampling Results for North Fork Coyote Creek Tributary Monitoring

Wet Dry
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WEATHER CONDITION
STATION NO. TS17 TS17 TS17 TS17 TS17 TS17 TS17
STATION NAME North Fork 

Coyote Creek
North Fork 

Coyote Creek
North Fork Coyote

Creek
North Fork Coyote

Creek
North Fork Coyote

Creek
North Fork Coyote

Creek
North Fork 

Coyote Creek
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Appendix B.  2006-2007 Sampling Results for North Fork Coyote Creek Tributary Monitoring

Wet Dry

Base/Neutral
Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ethe Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ethe Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ethe Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ethe Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ethe Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylpheno Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides
Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls 
Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
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WEATHER CONDITION
STATION NO. TS17 TS17 TS17 TS17 TS17 TS17 TS17
STATION NAME North Fork 

Coyote Creek
North Fork 

Coyote Creek
North Fork Coyote

Creek
North Fork Coyote

Creek
North Fork Coyote

Creek
North Fork Coyote

Creek
North Fork 

Coyote Creek
EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Appendix B.  2006-2007 Sampling Results for North Fork Coyote Creek Tributary Monitoring

Wet Dry

Organohosphate Pesticides
Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 0.016 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other
Ammonia Comp

SM4500-NH3 
F 0.1 mg/L 0.860 0.250 0.110 -99 0.710 0.160 0.170

Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:
1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection leve
3) PQL = minimum level
4) Highlighted cells show exceedances
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WEATHER CONDITION
STATION NO. TS18 TS18 TS18 TS18 TS18 TS18 TS18
STATION NAME SD 21 (Artesia-

Norwalk Drain)
SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Conventional
Oil and Grease Grab EPA413.1 1 mg/L -99 1.800 -99 2.200 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L -99 0.007 -99 -99 -99 -99
pH Comp SM4500H B 0-14 7.480 8.050 7.740 7.910 7.370 8.220 8.050
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 9.060 8.120 8.240 8.730 16.720 10.800

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 160,000.000    500,000.000     240,000.000     240,000.000       500,000.000       160,000.000      
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 16,000.000      17,000.000       1,100.000         24,000.000         24,000.000         700.000             
Ratio Fecal Coliform/Total Coliform 0.100               0.034                0.005                0.100                  0.048                 0.004                 
Streptococcus Grab SM9230B 20.00 MPN/100ml 240,000.000    50,000.000       240,000.000     160,000.000       220.000             220.000             
Enterococcus Grab SM9230B MPN/100ml 240,000.000    50,000.000       240,000.000     160,000.000       80.000               220.000             

General
Chloride Comp EPA300.0 2.00 mg/L 32.300 89.500 22.500 33.500 41.200 118.000 180.000
Fluoride Comp EPA300.0 0.10 mg/L 0.340 0.637 0.271 0.470 0.407 0.610 0.650
Nitrate Comp EPA300.0 0.10 mg/L 3.140 -99 -99 -99 -99 2.580 -99
Sulfate Comp EPA300.0 0.10 mg/L 49.100 88.400 26.100 46.000 47.700 168.000 243.000
Alkalinity Comp EPA310.1 4.00 mg/L 184.800 165.000 94.600 117.700 100.100 217.800 168.300
Hardness Comp EPA130.2 2.00 mg/L 190.000 220.000 110.000 140.000 110.000 235.000 200.000
COD Comp EPA410.4 10.00 mg/L 111.000 46.460 72.050 55.740 53.990 55.790 26.286
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L -99 1.000 -99 2.500 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 476.000 658.000 334.000 462.000 464.000 1265.000 1090.000
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 250.000 364.000 196.000 272.000 278.000 734.000 636.000
Turbidity Comp EPA180.1 0.10 NTU 3.440 15.200 3.780 1.300 1.650 2.800 3.190
Total Suspended Solids Comp EPA160.2 2.00 mg/L 41154.000 1145.000 494.000 29.000 66.000 58.000 14.000
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 13928.000 185.000 95.000 5.000 29.000 20.000 8.000
MBAS Comp EPA425.1 0.05 mg/L 0.409 0.092 0.178 0.180 0.181 0.059 0.065
Total Organic Carbon Comp EPA415.1 1.00 mg/L 32.700 10.400 19.800 19.500 16.500 7.170 8.420
BOD Comp SM5210B 2.00 mg/L 22.500 17.300 22.800 -99 18.600 12.600 9.800
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.388 0.062 0.084 0.179 0.237 0.082 0.130
Total Phosphorus Comp EPA365.3 0.05 mg/L 1.620 0.767 0.715 0.286 0.798 0.392 0.180
NH3-N Comp EPA350.3 0.10 mg/L 2.070 0.440 1.630 0.190 0.900 0.420 1.560
Nitrate - N Comp SM4110B 0.50 mg/L 0.709 -99 -99 -99 -99 0.583 -99
Nitrite - N Comp SM4110B 0.03 mg/L 0.097 -99 0.162 0.090 -99 0.082 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 122.000 13.900 6.200 2.320 3.320 2.180 3.040

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L 186.000 -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 2360.000 15700.000 9450.000 819.000 1480.000 194.000 -99
Dissolved Antimony Comp EPA200.8 5.00 ug/L 1.240 2.060 3.030 5.690 3.170 1.630 1.660
Total Antimony Comp EPA200.8 5.00 ug/L 8.540 5.200 5.840 6.720 4.730 1.810 1.750
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 151.000 21.100 8.440 14.100 9.010 13.800 18.400
Total Arsenic Comp EPA200.8 5.00 ug/L 635.000 126.000 63.200 18.100 14.500 15.100 22.600
Dissolved Barium Comp EPA200.8 10.00 ug/L 172.000 46.300 43.900 30.900 32.600 62.900 41.200
Total Barium Comp EPA200.8 10.00 ug/L 2040.000 417.000 204.000 51.500 75.000 75.600 49.500
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L 0.650 -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 7.370 0.820 0.620 -99 -99 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 3.040 1.480 1.400 1.610 2.820 4.650 2.020
Total Chromium Comp EPA200.8 5.00 ug/L 54.100 22.700 14.600 2.410 3.690 5.480 2.510
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 0.410 -99 -99 -99 -99 -99
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 0.410 -99 -99 -99 -99 -99
Dissolved Copper Comp EPA200.8 5.00 ug/L 8.580 7.580 5.600 15.500 13.800 7.280 5.510
Total Copper Comp EPA200.8 5.00 ug/L 715.000 135.000 85.600 33.000 44.300 30.100 27.200
Dissolved Iron Comp EPA200.8 100.00 ug/L 8830.000 681.000 258.000 -99 159.000 139.000 -99
Total Iron Comp EPA200.8 100.00 ug/L 132000.000 24500.000 14800.000 963.000 2185.000 880.000 378.000
Dissolved Lead Comp EPA200.8 5.00 ug/L 15.600 1.150 0.560 -99 -99 0.880 -99
Total Lead Comp EPA200.8 5.00 ug/L 620.000 81.200 57.700 3.520 15.700 3.340 1.480
Dissolved Mercury Comp EPA200.8 1.00 ug/L 0.926 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L 0.926 -99 -99 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 5.100 2.840 4.260 3.700 4.370 3.390 2.690
Total Nickel Comp EPA200.8 5.00 ug/L 81.500 24.800 17.500 5.840 6.920 4.320 3.430
Dissolved Selenium Comp EPA200.8 5.00 ug/L -99 3.250 -99 -99 -99 7.010 1.740
Total Selenium Comp EPA200.8 5.00 ug/L 5.280 3.940 1.050 1.060 -99 7.450 2.550
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 1.020 -99 -99 -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L 0.530 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 79.200 34.000 10.800 12.900 39.900 22.800 41.800
Total Zinc Comp EPA200.8 50.00 ug/L 3340.000 683.000 448.000 56.200 142.000 38.900 65.700

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Appendix B.  2006-2007 Sampling Results for Storm Drain 21 (Artesia-Norwalk Drain) Tributary Monitoring

Wet Dry
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WEATHER CONDITION
STATION NO. TS18 TS18 TS18 TS18 TS18 TS18 TS18
STATION NAME SD 21 (Artesia-

Norwalk Drain)
SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Appendix B.  2006-2007 Sampling Results for Storm Drain 21 (Artesia-Norwalk Drain) Tributary Monitoring

Wet Dry

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
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WEATHER CONDITION
STATION NO. TS18 TS18 TS18 TS18 TS18 TS18 TS18
STATION NAME SD 21 (Artesia-

Norwalk Drain)
SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

EVENT CODE 2006-07Event03 2006-07Event06 2006-07Event07 2006-07Event08 2006-07Event09 2006-07Event01 2006-07Event15
DATE 12/09/2006 02/10/2007 02/19/2007 02/22/2007 02/27/2007 10/31/2006 04/09/2007

Sample
Type

EPA
Method PQL Units

Appendix B.  2006-2007 Sampling Results for Storm Drain 21 (Artesia-Norwalk Drain) Tributary Monitoring

Wet Dry

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other
Ammonia Comp SM4500-NH3 F 0.1 mg/L 2.510 0.530 1.970 0.230 1.090 0.510 1.890
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:
1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection level
3) PQL = minimum level
4) Highlighted cells show exceedances
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Photos-Visual Trash Observations 

Los Angeles County Department of Public Works                                  
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 Appendix C
Visual Trash Observations

Ballona Creek Ballona Creek
Post Storm 12/12/06 Post Storm 02/13/07

Ballona Creek Ballona Creek
Post Storm 02/20/07 Post Storm 03/01/07

Los Angeles County Department of Public Works

Ballona Creek Coyote Creek
Post Storm  04/23/07 Post Storm 12/11/06
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  Appendix C

Post Storm 12/12/06 Post Storm 02/13/07

Visual Trash Observations

Coyote Creek Coyote Creek

Post Storm 03/03/07
Coyote Creek Coyote Creek

Post Storm 02/13/07 Post Storm 02/20/07

Post Storm 02/26/07

Los Angeles County Department of Public Works

Dominguez Channel Dominguez Channel
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Los Angeles County Department of Public Works

Post Storm 02/13/07 Post Storm 02/20/07
Los Angeles River Los Angeles River

Dominguez Channel Los Angeles River
Post Storm 04/24/07 Post Storm 12/11/06

Post Storm 02/20/07 Post Storm 02/23/07

Visual Trash Observations

Dominguez Channel Dominguez Channel
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Los Angeles County Department of Public Works

Post Storm 02/23/07 Post Storm 03/01/07
Malibu Creek Malibu Creek

Malibu Creek Malibu Creek
Post Storm 12/15/06 Post Storm 02/13/07

Post Storm 02/23/07 Post Storm 03/01/07

Visual Trash Observations

Los Angeles River Los Angeles River
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Los Angeles County Department of Public Works

Post Storm 02/13/07 Post Storm 04/26/07
Santa Clara River San Clara River

Santa Clara River Santa Clara River
Post Storm 12/21/06 Post Storm 02/06/07

Post Storm 04/24/07 Post Storm 12/14/06

Visual Trash Observations

Malibu Creek Santa Clara River
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Los Angeles County Department of Public Works

Post Storm 04/26/07
San Gabriel River

San Gabriel River San Gabriel River
Post Storm 02/20/07 Post Storm 02/26/07

Post Storm 12/11/06 Post Storm 02/12/07

Visual Trash Observations

San Gabriel River San Gabriel River
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SANTA MONICA BAY SHORELINE MONITORING 
MUNICIPAL SEPARATE STORM SEWER SYSTEM (MS4) REPORT 

(July 1, 2006 – June 30, 2007) 
Monitoring and Assessment by the City of Los Angeles Environmental Monitoring Division 

 
 
 

I. INTRODUCTION 

 
Santa Monica Bay (SMB) plays a very important part in Southern California’s recreation, tourism, and 
commercial economy, but for decades it has been used as a repository for point and non-point source 
discharges.  These discharges include those from wastewater treatment plants, storm drains, rivers, and 
creeks. Major concerns regarding the effects of these discharges on the natural environment, recreation, 
and other beneficial uses of the Bay, in addition to public health, led to the regulation of treatment plant 
discharges. Because of effluent discharge from the Hyperion Treatment Plant (HTP) into Santa Monica 
Bay waters, the City of Los Angeles (CLA) has been monitoring Santa Monica Bay shoreline water 
since the late 1940’s. Historic water quality monitoring data has indicated that Hyperion’s discharge has 
no discernible impact on the water quality of the SMB shoreline. Instead, test results suggest that runoff 
to the Bay originating inland and reaching the Bay via storm drains (particularly during periods of heavy 
rainfall), sewage spills, and illicit discharges, is an important source of contamination (CLA, EMD 
2005). 
 
Urban runoff, which mainly originates from rainfall and street runoff (Dojiri et al., 2003) and reaches Santa 
Monica Bay through approximately 200 outlets, is the largest nonpoint source of pollution to Santa Monica 
Bay. Street runoff can result from irrigation, domestic, commercial, and industrial activities. It has been 
estimated that Santa Monica Bay receives a flow of 10-25 million gallons per day from storm drains during 
dry weather (SMBRP 1996). During rain events, the concentrations of pollutants (heavy metals, human and 
animal wastes, petroleum- and automobile-based chemicals) are more dilute, but the mass loading is much 
larger due to wash-down effects of the rain on the surrounding urban environment.   
 
The City of Los Angeles has taken numerous actions to improve water quality in Santa Monica Bay. The 
CLA collaborated with the City of Santa Monica on the Santa Monica Urban Runoff Recycling Facility 
(SMURRF), which processes 500,000 gallons of runoff per day during dry weather.  Additionally, the 
City of Los Angeles’s Watershed Protection Division has employed Low-Flow Diversion systems to 
direct flows from major storm drains to HTP during dry weather. Also, the City’s Environmental 
Monitoring Division (EMD) provided co-leadership and proactive participation in drafting the 
Coordinated Shoreline Monitoring Plan for the state and federally mandated Santa Monica Bay Beaches 
Bacterial Total Maximum Daily Load (SMBBB TMDL) program.  The SMBBB TMDLs, which became 
effective July 2003, have stringent compliance requirements for Santa Monica Bay shoreline storm 
drains.  Based on daily monitoring, the summer and winter dry-weather SMBBB TMDLs allow for zero 
and up to three annual exceedences of AB 411 standards, respectively.  Compliance must be obtained 
within three years for the summer dry-weather period and within six years for winter dry-weather.  The 
wet-weather portion, which allows for up to seventeen annual exceedances, must be met within eighteen 
years.  The implementation of the coordinated monitoring plan began in November 2004.  With the 
approval from the Regional Water Quality Control Board (RWQCB), the shoreline monitoring 
requirements under the SMBBB TMDL were incorporated into the Municipal Separate Storm Water 
Sewer System (MS4) permit to promote consistency of the monitoring programs and to conserve 
resources and staffing, while improving compliance monitoring and protecting public health.   
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The following changes in the MS4 monitoring program became effective in November 2004:  

• Sampling locations moved from 50 yards from storm drains to point zero. 
• Monitoring frequency decreased from seven to six days per week. 
• Frequency of enterococcus testing changed from five times per month to five days per week. 
• Enterococcus testing method changed from membrane filtration to the chromogenic substrate 

method. 
• In July 2005, monitoring frequency for nine stations was reduced to 5 days per week.  
• In July 2005, monitoring frequency for nine stations was reduced to weekly. 

 
 
This report summarizes the City of Los Angeles EMD’s Santa Monica Bay shoreline bacteriological 
data for the Fiscal Year 2006-2007 (July 1, 2006 to June 30, 2007).  The bacteriological data consists of 
bacterial densities for three groups of indicator bacteria. These indicator groups are the total coliforms, 
fecal coliforms/E. coli, and the enterococci. Their presence in water, especially fecal coliforms/E. coli 
and enterococci, is an indicator of recent fecal contamination, which is the major source of many 
waterborne diseases (Csuros and Csuros 1999). Monitoring indicator bacteria is currently one of the 
most efficient means of predicting the presence pathogen in marine water.  
 
EMD prepares the daily shoreline report and evaluates the data relative to the California State AB411 
bathing water quality standards for bacterial densities (Table 1). The Santa Monica Bay shoreline 
bacterial data are then reported to the Los Angeles County Department of Health Services (LACDHS). 
Subsequently, LACDHS takes steps (such as posting health hazard warning signs for beach users) to 
notify beach goers when an exceedance of bacterial standards occurs.  
 
 

 
 
 
 
 
 
 
 

Current indicator bacterial quantification methods depend on incubation and growth of bacteria in the 
laboratory. Results are presently obtained approximately 18 to 24 hours after sample collection, thus 
preventing early notification of public health and contamination source identifications. Beginning in 
November 2004, the chromogenic substrate method was used for all SMB shoreline indicator bacterial 
quantification, including enterococcus, which had previously been quantified using membrane filtration, 
an analytical method that took 48 hours to complete. The City also participated in the Southern 
California Coastal Water Research Project Rapid Indicator Detection Methods Study to develop newer 
methods that can provide results faster.   
 
 
 
 
 
 

Density of bacteria in a single sample shall not exceed: 
 10,000 total coliform bacteria/100 ml; or  
 400 fecal coliform bacteria/100 ml; or  
 104 enterococcus bacteria/100 ml; or 
 1,000 total coliform bacteria/100 ml, if the ratio of fecal/total coliform exceeds 0.1 

Table 1.  AB411 Bathing Standards 
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II. MATERIALS AND METHODS 
 
 

A. SAMPLE COLLECTION 
 
Geographically, EMD monitors 18 SMB shoreline stations ranging from Surfrider Beach (S1, Malibu 
Lagoon) in Malibu southward to Malaga Cove (S18) in Palos Verdes Estates (Figure 1). On November 
1, 2004, the City of Los Angeles participated in the Coordinated Shoreline Monitoring Plan (CSMP) for 
the Santa Monica Bay Beaches Bacterial TMDLs. Some TMDL monitoring requirements were 
incorporated into the MS4 permit, and as a result, the monitoring frequency of nine stations, S3, S8, S11 
through S15, S17, and S18, was reduced from seven days to one day per week. The monitoring 
frequency of the remaining nine stations, S1, S2, S4 through S7, S9, S10, and S16, was changed from 
seven to five days per week. All shoreline stations were sampled at point zero, which is defined as the 
point at which the discharge from a storm drain or creek initially mixes with the receiving water. A 
station having no storm drain or creek associated with it is referred to as an open beach site.  All samples 
were collected at ankle-depth level during daylight hours. 
 
In addition to the above compliance samples, Ballona Creek was sampled daily from midbridge at 
Centinela Avenue and weekly from midbridge at Pacific Avenue.   
 
 
B.  SAMPLE ANALYSIS 
 
Water samples from 18 stations were collected and analyzed according to Standard Methods (APHA 
1998) for all bacterial indicators.  Total coliform and E. coli bacterial densities were determined by the 
chromogenic substrate method following Standard Methods section 9223, and Enterococcus density was 
determined by Enterolert™, per manufacturer’s instructions. For the Ballona Creek stations sampled at 
Centinela and Pacific Avenue, total coliform and E. coli were determined by chromogenic substrate and 
enterococcus by membrane filtration. 
 
Quality assurance and quality control procedures were conducted to confirm the validity of the analytical 
data collected. All areas impacting reported data were subjected to standard microbiological quality control 
procedures in accordance with Standard Methods (APHA 1998). These areas included sampling techniques, 
sample storage and holding time, facilities, personnel, equipment, supplies, media, and analytical test 
procedures.  Duplicate analyses also were performed on ten percent of all samples.  When quality control 
results were not within acceptable limits, corrective action was taken.  This quality assurance program 
helped ensure the production of uniformly high quality and defensible data. In addition, EMD participates 
annually in the performance evaluation program managed by the California State Department of Health 
Services (CSDHS) as part of its Environmental Laboratory Accreditation Program (ELAP); CSDHS 
biennially certifies EMD. 
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Figure 1.  Location of Santa Monica Bay shoreline monitoring stations, stormdrains, and piers. 
 
 
C.  DATA ANALYSIS 
 
The results obtained from microbiological samples are generally not normally distributed. To compensate 
for a skewed distribution and to obtain a nearly normal distribution, data must be log-normalized prior to 
analysis. Geometric means are the best estimate of central tendency for log-normalized data and were 
calculated for each bacterial indicator group. Annual geometric means were calculated for all shoreline 
sampling sites.   
 
Shoreline data were divided into periods of wet and dry weather to examine the effects of runoff from storm 
drains on indicator bacterial concentrations. The MS4 permit has defined wet weather as the day of rain 
plus three days following the rain event.  Rain data were obtained from the National Weather Service’s 
Downtown Los Angeles, University of Southern California (USC) records. 
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III. RESULTS 
 
 

 
Rainfall 
 
During the 2006-2007 year, measurable rainfall occurred over the target period. The total rainfall for Year 
2006-2007 was 3.2 inches, which is slightly higher than last year’s rainfall of 2.63 inches for Los Angeles 
(based on measurements at Downtown Los Angeles, USC rain gauge). The highest rainfall amount was in 
Feb.  Only trace amounts to no rainfall was recorded for July, August and September of 2006 and May and 
June 2007 (Figure 2). 
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Figure 2.  Monthly rainfall amounts at Downtown Los Angeles, USC, July 2006 to June 2007.  
 
 
 
 
 
Shoreline Stations 
 
The annual geometric means for all indicator bacteria were higher during wet weather than during dry 
weather (Figure 3).  The highest bacterial densities during periods of dry weather were often found either at 
stations associated with flowing storm drains, at stations adjacent to piers, or at stations with compromised 
circulation.  Northern Santa Monica Bay includes stations from Malibu (S1, Malibu Lagoon) to Marina Del 
Rey (S9, Mother’s Beach, Marina Del Rey). The northern SMB shoreline stations’ annual bacterial 
geometric means generally were higher than those of the southern SMB shoreline stations for all indicator 
bacteria. Dry-weather geometric means for all three indicators were consistently highest at northern Bay  
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SANTA MONICA BAY MS4 SHORELINE STATIONS 
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Figure 3.  Annual geometric means for indicator bacteria at each shoreline station in Santa Monica Bay 
during Fiscal Year 2006-2007 wet and dry weather. 
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 stations S4 (Santa Monica Canyon), S1, and S5 (Santa Monica Pier). As previously noted, wet-weather 
geometric means for all bacterial indicators were higher than those for dry-weather. Sampling locations in 
the northern Bay with the highest wet-weather bacterial densities for all three indicators were stations S4, 
S1, and S6.  
 
Southern Santa Monica Bay includes all of the stations south of Ballona Creek, starting from station S10 
(Ballona Creek) to station S18 (Malaga Cove, Palos Verdes Estates). The bacterial densities at the south 
SMB shoreline stations were typically lower than those in the north SMB, with the exception of stations 
S10 and S16 (Redondo Beach Pier). During the dry-weather period, stations S10 and S16 had the 
highest total coliform geometric means in the southern Bay, while the highest E. coli and enterococcus 
geometric means were found at station S16. The highest, E. coli and enterococcus wet-weather 
geometric means were at stations S10 and S16. The highest wet-weather total coliform densities in the 
southern Bay were at stations S10, S11( Culver SD) and S12 (Imperial Hwy storm drain) (Figure 3).  
 
 
 
 
Ballona Creek 
 
The monthly geometric means for the two Ballona Creek sampling locations, Centinela and Pacific 
Avenues, were calculated using data from wet- and dry-weather periods. At the Centinela sampling 
station, the highest overall monthly geometric means for total coliform, E. coli, and enterococcus were 
during the period of July through December 2006, with the highest densities in August (Figure 4); the 
majority of these months are in the summer dry-weather period of April 1 – October 31. The lowest 
monthly geometric means for total coliforms, E. coli, and enterococcus were during the period from 
January to June 2007, with the lowest densities in March and May 2007.  
 
The Pacific Ave station is located downstream from Centinela and is closer to the mouth of Ballona 
Creek. At this station, the total coliform geometric means were highest in July 2006. E. coli and 
enterococcus geometric means were highest from November 2006 to February 2007 (Figure 4). 
Geometric means for total coliform were lowest in September and November of 2006, and January, 
March, and May of 2007. Lowest E. coli geometric means were in September 2006 and January and 
May of 2007. Enterococcus geometric means were lowest in August and September of 2006, and May of 
2007.    The bacterial indicator geometric means at Pacific were generally lower than at the Centinela 
station.   
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BALLONA CREEK STATIONS 
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Figure 4.  Monthly geometric means for indicator bacteria at Ballona Creek stations, dry- and wet-
weather combined. Centinela and Pacific Avenues, July 2005 to June 2006. 
 
 
 
 
 
 

RB-AR46083



 9

 
Water Quality Standards Compliance  
 
Table 2 lists the percent compliance for all AB411 bathing water quality standards for SMB shoreline 
stations during Fiscal Year 2006-2007.  The percent compliances are based on dry-weather bacterial 
densities and reflect a measure of water quality for public health. Station S5 (Santa Monica Pier) was the 
station with lowest percent compliance of water quality standards and highest number of standard 
exceedances (Figure 5). Next in order of lowest percent compliance were stations S4 (Santa Monica 
Storm Drain) and S1 (Malibu Lagoon), S16 (Redondo Beach Pier), and S2 (Temescal Canyon SD). Of 
these five stations, four are in the northern part of the Santa Monica Bay.  
 
Southern stations S13 (40th Street, Manhattan Beach and S18 (Malaga Cove, Palos Verdes Estates) were 
100% compliant for all standards. This was a decrease compared to last year when five stations were 100% 
compliant. There were no northern SMB stations with 100% compliance for all standards, although station 
S8 was very close to this achievement. 
 
 
Table 2.  Percent compliance of bacterial densities at EMD Santa Monica Bay shoreline stations with California 
AB411 bathing water standards during dry weather from July 1, 2005 through June 30, 2006. 
 

STATION TOTAL1 E. COLI 2 ENTERO3 EC:TC4 

RATIO 
S01 92.3 78.1 74.2 86.9 
S02 100 93.1 92.7 93.5 
S03 100 98.1 100 98.1 
S04 91.2 86.5 82.3 71.2 
S05 98.8 73.1 59.6 91.5 
S06 98.1 96.9 94.6 95.0 
S07 100 100 99.6 97.3 
S08 100 100 100 98.1 
S09 100 98.1 95.4 93.1 
S10 94.6 98.1 98.5 96.5 
S11 98.1 100 100 98.1 
S12 96.2 98.1 98.1 100 
S13 100 100 100 100 
S14 100 100 100 98.1 
S15 100 100 100 98.1 
S16 100 91.2 85.4 84.6 
S17 100 100 100 98.1 
S18 100 100 100 100 
110,000 Total coliform bacteria/100ml 
2400 E. coli bacteria/100ml 
3104 Enterococcus bacteria/100ml 
4Total coliform level greater than 1000 bacteria/100ml and E. coli:TC ratio is greater 
than 0.1 
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The number of exceedances of the AB411 standards during the dry-weather 2006-2007 period is presented 
in Table 3. As mentioned above, station S5, followed by stations S4 and S1 had the most exceedances. The 
southern part of the Bay had the most stations in compliance; the major exceptions, for the second year in a 
row, being stations S16 (Redondo Beach Pier), which had a high exceedance frequency for all indicators, 
except total coliform, and S10, which had the highest frequency for total coliform.  
 

Table 3.  Number of exceedances of AB411 standards at SMB shoreline stations during dry-weather from 
July 1, 2006 through June 30, 2007. 

 
Station S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 
TC 
Exceedances 20 0 0 23 3 5 0 0 0 14 1 2 0 0 0 0 0 0 

EC 
Exceedances 67 19 0 46 105 14 1 0 12 4 0 1 0 0 0 38 0 0 

ENT 
Exceedances 34 17 1 75 22 13 7 1 18 9 1 0 0 1 1 40 1 0 

EC/TC Ratio 
Exceedances 57 18 1 35 70 8 0 0 5 5 0 1 0 0 0 23 0 0 

Total 
Exceedances 178 54 2 179 200 40 8 1 35 32 2 4 0 1 1 101 1 0 

 
 

Below, Figure 5 shows the number of exceedances compared to the number of storm drain flow days for 
MS4 stations. There is no evident correlation between the amount of flow (or the number of days of flow) 
and the number of exceedances. For example while stations S1 and S4 both had high exceedances and 
flows, station S2 also had a high number of flow days but with a low number of exceedances, and station S5 
showed just the opposite, a low number of flow days with high numbers of exceedance. 
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Figure 5. Number of Storm Drain Flows compared to dry-weather exceedances at SMB MS4 
stations for the 2006 - 2007 year. 
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Field Observations 
 
Table 4 provides a summary of field observations of plastic goods (tampon inserters), rubber goods 
(prophylactic rings), and grease particles. All are considered to be materials of sewage origin (MOSOs), 
which, when found, trigger an incidence of treatment plant non-compliance. No grease particles have been 
observed since 1998.  The occurrence of plastic and rubber goods along the SMB shoreline decreased 
markedly from 1994 to 2004 (CLA, EMD, 2005). During Fiscal Year 2006-2007, none of the 18 stations 
had any observed incidences of plastic goods, rubber goods, or grease particles.  
 

Table 4.  Number of visual observations of material of sewage origin at shoreline stations, during Fiscal 
Year 2005-2006 

 
Materials of Sewage Origin (FY 05-06) 

 
Station

S1 
S2 
S3 
S4 
S5 
S6 
S7 
S8 
S9 

PG* 
0 
0 
0 
0 
0 
0 
0 
0 
0 

RG* 
0 
0 
0 
0 
0 
0 
0 
0 
0 

GP*
0 
0 
0 
0 
0 
0 
0 
0 
0 

Station
S10
S11
S12
S13
S14
S15
S16
S17
S18

PG*
0 
0 
0 
0 
0 
0 
0 
0 
0 

RG* 
0 
0 
0 
0 
0 
0 
0 
0 
0 

GP*
0 
0 
0 
0 
0 
0 
0 
0 
0 

*LEGEND 
PG-PLASTIC GOODS 
RG-RUBBER GOODS 
GP-GREASE PARTICLES 
. 
 
 
 

IV. DISCUSSION 
 
 
Historic monitoring data of Santa Monica Bay has indicated that the wastewater discharge from the 
Hyperion Treatment Plant has no observable impact on water quality at CLA monitored shoreline 
stations. Urban runoff has been identified as one of the major contributors of bacterial contamination to 
Santa Monica Bay (RWQCB, 2005).  The effects of urban runoff on impacted shorelines have been 
studied extensively by regulatory agencies, environmental organizations, and universities. Runoff flows 
over rooftops, freeways, parking lots, construction sites, industrial facilities, and other impervious and non-
impervious surfaces, collect pollutants and transport them through open channels and underground pipes 
directly to the Bay. Even in dry-weather, ten to twenty-five million gallons of water flow daily through 
storm drains into Santa Monica Bay (Santa Monica Bay Restoration Commission, 2004). 
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Past water quality data has shown that sites with high bacterial densities were associated with either a storm 
drain (or a lagoon) and/or a large heavily used pier. Storm drain data suggests that the number of flow days, 
in conjunction with the rate of flow and the location of the site, can be predictive of high bacterial indicator 
densities (CLA, EMD 2005).1  Southern stations S11 through S18 (excluding S16, proximal to a large, 
active pier), had lower overall counts than did the northern sites. It seems apparent that sites associated with 
storm drains with few flow days and low-flow rates contributed lower bacterial contamination overall, 
confirming that urban flow and runoff is the major contributor of pollutants to these shoreline receiving 
waters. The size and activity of the watershed drained by the storm drains also, more than likely, plays a 
large part in this.  This investigation would involve a scale of study outside of the present scope of SMB 
MS4 monitoring. 
 
Table 5. Storm drain flow occurrences, Fiscal Year 2005-2006. 
 
Northern Stations 

 
S1 

 
S2 

 
S3 

 
S4 

 
S5 

 
S6 

 
S7 

 
S8 

 
S9 

 
Flow Days 

 
251 

 
255 

 
28 

 
226 

 
40 

 
102 

 
29 

 
1 

 
0 

Average Flow rate 3 4 2 3 1 2 1 3 0 

Location Lagoon Storm 
Drain

Storm 
Drain

Storm 
Drain Pier Storm 

Drain
Storm 
Drain

Storm 
Drain 

Open 
Beach

 
Southern Stations 

 
S10 

 
S11 

 
S12 

 
S13 

 
S14 

 
S15 

 
S16 

 
S17 

 
S18 

 
Flow Days 

 
258 

 
0 

 
14 

 
0 

 
0 

 
2 

 
2 

 
20 

 
0 

Average Flow rate 3 0 2 0 0 0 2 2 0 

Location Storm 
Drain 

Storm 
Drain

Storm 
Drain

Storm 
Drain Pier Pier Pier Storm 

Drain 
Open 
Beach

 
*FLOW    RATE 
1 - Low 
2 - Moderate 
3 - Heavy 
4 – Ponded 

 

 
 
The northern part of the Bay has a number of consistently flowing storm drains. Stations S1 and S4 are sites 
with high densities, a high number of observed flow days, and high average flow rates, as does station S5, 
although it had fewer flow days and a low flow rate (Tables 3 and 5). Stations S1, S4, and S5 are located 
near a lagoon, storm drain, and pier, respectively. Surfrider Beach (Station S1, Malibu Lagoon) has been 
designated as one of the most polluted beaches in Santa Monica Bay (CLA, EMD 2003). It is located at the 
outlet of the entire Malibu Creek watershed, which has a drainage area equal to approximately 105 square 
miles. When the lagoon is breached, it brings a heavy discharge of pollutants into the surf zone, resulting in 
increased bacterial densities in the Bay. Station S4 has a large watershed area that contains horse corrals, a 
golf course, and some houses on septic systems, all of which most likely contributed to its having the 

                                                 
1 It is important to note that the position of the mouth of storm drain contributes to the observed number of flow days. Storm 
drain position (buried in sand, submerged, or extended too far in the surf) or the location of the mouth of the drain, may 
obscure visibility or make the storm drain inaccessible. Flow observations are noted to the best of the observer’s ability, but 
due to safety concerns, observers are not allowed under piers or to venture far into the surf to improve visibility. 
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highest bacterial densities of all stations.  Station S5 (Santa Monica Pier) is adjacent to a large, highly active 
pier with restaurants, restrooms, an aquarium, and is frequented by a large tourist population. 
 
In its efforts to improve water quality, the City of Los Angeles has employed storm water low-flow 
diversion structures. The CLA has a program geared toward increasing the number of dry-weather storm 
drain flows diverted to sanitary sewers. Overall, data for Fiscal Year 2006-2007 exhibited a decrease in 
AB411 standard exceedances compared to the previous fiscal year.  
 
Ballona Creek is a concrete channel with year-round flow and a drainage area equal to approximately 89 
square miles. The Centinela station is under tidal influence when ocean tides exceed 3.5 feet. The Pacific 
station is located downstream of Centinela and is close to the shoreline. It is sampled to assess the effect 
that tidal dilution may have on the upstream bacterial levels. This dilution effect is suggested by the 
decreased geometric means for total coliform, fecal coliform/E. coli, and enterococcus at Pacific as 
compared to Centinela. 
 
Studies have shown that urban runoff and storm drain flows leading into the Bay, not effluent 
discharged from HTP, are the major contributors of shoreline pollution. The largest source of 
stormwater pollution is the general public. They are contributors of trash containing fast-food wrappers, 
cigarette butts, Styrofoam containers, motor oil, antifreeze, pesticides, sewage overflow, and pet waste 
(CLA, EMD 2005). Plans to reduce stormwater pollution and urban runoff, which include structural best 
management practices (BMPs) and educational programs geared toward the general public, businesses, 
and City employees, are expected to contribute to improving and protecting water quality along the 
Santa Monica Bay shoreline. 
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projid sampidno labprojid labsampid colldate matrix testgroup method submethodextrdate analdate analyte casnum result measure typeresult qualifiers reportlim methlimit mult res_code conc dl_flag dresult
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Residue, Non-Filterab160.2 MAIN 7/6/2006 7/6/2006 Total Suspended Sol ND mg/L WETCHEMU 10.0 5.0 1 BM1 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Residue, Non-Filterab160.2 MAIN 7/6/2006 7/6/2006 Total Suspended Sol 7.00J mg/L WETCHEMJ 10.0 5.0 1 P0 7.00J 7.00
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Residue, Non-Filterab160.2 MAIN 7/6/2006 7/6/2006 Total Suspended Sol ND mg/L WETCHEMU 10.0 5.0 1 P0 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Oil and Grease, Grav1664 MAIN 7/7/2006 7/7/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1 BM1 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Oil and Grease, Grav1664 MAIN 7/7/2006 7/7/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Oil and Grease, Grav1664 MAIN 7/7/2006 7/7/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 7/6/2006 7/6/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 BM1 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Turbidity, Nephelome180.1 MAIN 7/6/2006 7/6/2006 Turbidity -- 3.20 NTU WETCHEM 1.0 0.5 1 P0 3.20 3.20
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Turbidity, Nephelome180.1 MAIN 7/6/2006 7/6/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Antimony 7440-36-0 ND mg/L DEFINORGU 0.10 0.05 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Arsenic 7440-38-2 ND mg/L DEFINORGU 0.10 0.05 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Beryllium 7440-41-7 ND mg/L DEFINORGU 0.05 0.01 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Cadmium 7440-43-9 ND mg/L DEFINORGU 0.05 0.01 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Chromium 7440-47-3 ND mg/L DEFINORGU 0.05 0.01 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Copper 7440-50-8 ND mg/L DEFINORGU 0.05 0.01 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Lead 7439-92-1 ND mg/L DEFINORGU 0.10 0.05 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Mercury (By EPA 2457439-97-6 ND mg/L DEFINORGU 0.002 0.001 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Nickel 7440-02-0 ND mg/L DEFINORGU 0.05 0.01 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Selenium 7782-49-2 ND mg/L DEFINORGU 0.10 0.05 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Silver 7440-22-4 ND mg/L DEFINORGU 0.05 0.01 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Thallium 7440-28-0 ND mg/L DEFINORGU 0.10 0.05 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Zinc 7440-66-6 ND mg/L DEFINORGU 0.05 0.01 1 BM1 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Antimony 7440-36-0 ND mg/L DEFINORGU 0.10 0.05 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Arsenic 7440-38-2 ND mg/L DEFINORGU 0.10 0.05 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Beryllium 7440-41-7 ND mg/L DEFINORGU 0.05 0.01 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Cadmium 7440-43-9 ND mg/L DEFINORGU 0.05 0.01 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Chromium 7440-47-3 ND mg/L DEFINORGU 0.05 0.01 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Copper 7440-50-8 0.013J mg/L DEFINORGJ 0.05 0.01 1 P0 0.013J 0.013
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Lead 7439-92-1 ND mg/L DEFINORGU 0.10 0.05 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Mercury (By EPA 2457439-97-6 ND mg/L DEFINORGU 0.002 0.001 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Nickel 7440-02-0 ND mg/L DEFINORGU 0.05 0.01 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Selenium 7782-49-2 ND mg/L DEFINORGU 0.10 0.05 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Silver 7440-22-4 ND mg/L DEFINORGU 0.05 0.01 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Thallium 7440-28-0 ND mg/L DEFINORGU 0.10 0.05 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Zinc 7440-66-6 0.033J mg/L DEFINORGJ 0.05 0.01 1 P0 0.033J 0.033
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Antimony 7440-36-0 ND mg/L DEFINORGU 0.10 0.05 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Arsenic 7440-38-2 ND mg/L DEFINORGU 0.10 0.05 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Beryllium 7440-41-7 ND mg/L DEFINORGU 0.05 0.01 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Cadmium 7440-43-9 ND mg/L DEFINORGU 0.05 0.01 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Chromium 7440-47-3 ND mg/L DEFINORGU 0.05 0.01 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Copper 7440-50-8 ND mg/L DEFINORGU 0.05 0.01 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Lead 7439-92-1 ND mg/L DEFINORGU 0.10 0.05 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Mercury (By EPA 2457439-97-6 ND mg/L DEFINORGU 0.002 0.001 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Nickel 7440-02-0 ND mg/L DEFINORGU 0.05 0.01 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Selenium 7782-49-2 ND mg/L DEFINORGU 0.10 0.05 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Silver 7440-22-4 ND mg/L DEFINORGU 0.05 0.01 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Thallium 7440-28-0 ND mg/L DEFINORGU 0.10 0.05 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Priority Pollutant Met 200PPM MAIN 7/10/2006 7/10/2006 Zinc 7440-66-6 0.020J mg/L DEFINORGJ 0.05 0.01 1 P0 0.020J 0.020
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1016 (PCB-1 12674-11-2ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1221 (PCB-1 11104-28-2ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1232 (PCB-1 11141-16-5ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1242 (PCB-1 53469-21-9ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1248 (PCB-1 12672-29-6ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1254 (PCB-1 11097-69-1ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1260 (PCB-1 11096-82-5ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 alpha-Hexachlorocyc319-84-6 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 beta-Hexachlorocyclo319-85-7 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 delta-Hexachlorocycl 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endosulfan 11 33213-65-9ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endrin ketone 53494-70-5ND ug/L ORG-2 U 0.02 0.02 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 gamma-Hexachloroc 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND
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SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Hexachlorocyclopent 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1016 (PCB-1 12674-11-2ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1221 (PCB-1 11104-28-2ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1232 (PCB-1 11141-16-5ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1242 (PCB-1 53469-21-9ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1248 (PCB-1 12672-29-6ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1254 (PCB-1 11097-69-1ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1260 (PCB-1 11096-82-5ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 alpha-Hexachlorocyc319-84-6 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 beta-Hexachlorocyclo319-85-7 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 delta-Hexachlorocycl 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endosulfan 11 33213-65-9ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endrin ketone 53494-70-5ND ug/L ORG-2 U 0.02 0.02 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 gamma-Hexachloroc 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Hexachlorocyclopent 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1016 (PCB-1 12674-11-2ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1221 (PCB-1 11104-28-2ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1232 (PCB-1 11141-16-5ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1242 (PCB-1 53469-21-9ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1248 (PCB-1 12672-29-6ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1254 (PCB-1 11097-69-1ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aroclor-1260 (PCB-1 11096-82-5ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 alpha-Hexachlorocyc319-84-6 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 beta-Hexachlorocyclo319-85-7 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 delta-Hexachlorocycl 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endosulfan 11 33213-65-9ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Endrin ketone 53494-70-5ND ug/L ORG-2 U 0.02 0.02 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 gamma-Hexachloroc 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Hexachlorocyclopent 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Pesticide508 MAIN 7/10/2006 7/12/2006 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 2,4,5-T (2,4,5-Trichlo93-76-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND
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SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 3,5-Dichlorobenzoic a51-365-5 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Acifluorfen 50594-66-6ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Bentazon 25057-89-0ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Pentachlorophenol (P87-86-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 2,4,5-T (2,4,5-Trichlo93-76-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 3,5-Dichlorobenzoic a51-365-5 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Acifluorfen 50594-66-6ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Bentazon 25057-89-0ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Pentachlorophenol (P87-86-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 2,4,5-T (2,4,5-Trichlo93-76-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 3,5-Dichlorobenzoic a51-365-5 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Acifluorfen 50594-66-6ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Bentazon 25057-89-0ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Pentachlorophenol (P87-86-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Chlorinated Herbicide515.3 MAIN 7/18/2006 7/20/2006 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1,1,2-Tetrachloroet 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1,1-Trichloroethane71-55-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1,2,2-Tetrachloroet 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1,2-Trichloroethane79-00-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2,3-Trichlorobenzen87-61-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2,3-Trichloropropan96-18-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2,4-Trichlorobenzen120-82-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2,4-Trimethylbenze95-63-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2-Dibromo-3-chloro96-12-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2-Dibromoethane ( 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2-Dichloroethane (E107-06-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,3,5-Trimethylbenze108-67-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 2-Chloroethyl vinyl et110-75-8 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 4-Methyl-2-pentanon 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Bromobenzene (Phen108-86-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Bromochloromethane74-97-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Bromodichlorometha 75-27-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
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SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Bromoform (Tribromo75-25-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Bromomethane (Meth74-83-9 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Chloroform (Trichloro67-66-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Chloromethane (Meth74-87-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 cis-1,2-Dichloroethen156-59-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 cis-1,3-Dichloroprope10061-01-5ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Dibromochlorometha 124-48-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Dichlorodifluorometha75-71-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Hexachlorobutadiene87-68-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 m,p-Xylenes 1330-20-7PND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Methyl-tert-butyl ethe1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Methylene chloride (D75-09-2 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Toluene (Methyl benz108-88-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 trans-1,2-Dichloroeth156-60-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 trans-1,3-Dichloropro10061-02-6ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Trichlorofluoromethan75-69-4 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Trichlorotrifluoroethan76-13-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Vinyl chloride (Chloro75-01-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Total trihalomethane ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1,1,2-Tetrachloroet 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1,1-Trichloroethane71-55-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1,2,2-Tetrachloroet 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1,2-Trichloroethane79-00-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2,3-Trichlorobenzen87-61-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2,3-Trichloropropan96-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2,4-Trichlorobenzen120-82-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2,4-Trimethylbenze95-63-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2-Dibromo-3-chloro96-12-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2-Dibromoethane ( 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2-Dichloroethane (E107-06-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,3,5-Trimethylbenze108-67-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 2-Chloroethyl vinyl et110-75-8 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 4-Methyl-2-pentanon 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Bromobenzene (Phen108-86-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Bromochloromethane74-97-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Bromodichlorometha 75-27-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Bromoform (Tribromo75-25-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Bromomethane (Meth74-83-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
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SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Chloroform (Trichloro67-66-3 1.1 ug/L ORG-2 0.50 0.25 1 P0 1.1 1.1
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Chloromethane (Meth74-87-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 cis-1,2-Dichloroethen156-59-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 cis-1,3-Dichloroprope10061-01-5ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Dibromochlorometha 124-48-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Dichlorodifluorometha75-71-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Hexachlorobutadiene87-68-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 m,p-Xylenes 1330-20-7PND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Methyl-tert-butyl ethe1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Methylene chloride (D75-09-2 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Toluene (Methyl benz108-88-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 trans-1,2-Dichloroeth156-60-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 trans-1,3-Dichloropro10061-02-6ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Trichlorofluoromethan75-69-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Trichlorotrifluoroethan76-13-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Vinyl chloride (Chloro75-01-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Total trihalomethane 1.1 ug/L ORG-2 0.50 0.25 1 P0 1.1 1.1
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1,1,2-Tetrachloroet 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1,1-Trichloroethane71-55-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1,2,2-Tetrachloroet 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1,2-Trichloroethane79-00-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2,3-Trichlorobenzen87-61-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2,3-Trichloropropan96-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2,4-Trichlorobenzen120-82-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2,4-Trimethylbenze95-63-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2-Dibromo-3-chloro96-12-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2-Dibromoethane ( 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2-Dichloroethane (E107-06-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,3,5-Trimethylbenze108-67-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 2-Chloroethyl vinyl et110-75-8 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 4-Methyl-2-pentanon 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Bromobenzene (Phen108-86-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Bromochloromethane74-97-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Bromodichlorometha 75-27-4 8.9 ug/L ORG-2 0.50 0.25 1 P0 8.9 8.9
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Bromoform (Tribromo75-25-2 6.1 ug/L ORG-2 0.50 0.25 1 P0 6.1 6.1
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Bromomethane (Meth74-83-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Chloroform (Trichloro67-66-3 9.1 ug/L ORG-2 0.50 0.25 1 P0 9.1 9.1
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Chloromethane (Meth74-87-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
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SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 cis-1,2-Dichloroethen156-59-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 cis-1,3-Dichloroprope10061-01-5ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Dibromochlorometha 124-48-1 10.5 ug/L ORG-2 0.50 0.25 1 P0 10.5 10.5
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Dichlorodifluorometha75-71-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Hexachlorobutadiene87-68-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 m,p-Xylenes 1330-20-7PND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Methyl-tert-butyl ethe1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Methylene chloride (D75-09-2 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Toluene (Methyl benz108-88-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 trans-1,2-Dichloroeth156-60-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 trans-1,3-Dichloropro10061-02-6ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Trichlorofluoromethan75-69-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Trichlorotrifluoroethan76-13-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Vinyl chloride (Chloro75-01-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Volatile Organic Com524.2 MAIN 7/7/2006 7/7/2006 Total trihalomethane 34.6 ug/L ORG-2 0.50 0.25 1 P0 34.6 34.6
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Alachlor 15972-60-8ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Butachlor 23184-66-9ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Metolachlor 51218-45-2ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Metribuzin 21087-64-9ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Thiobencarb 28249-77-6ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Alachlor 15972-60-8ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Butachlor 23184-66-9ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Metolachlor 51218-45-2ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Metribuzin 21087-64-9ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Thiobencarb 28249-77-6ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Alachlor 15972-60-8ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Butachlor 23184-66-9ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Metolachlor 51218-45-2ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Metribuzin 21087-64-9ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Nitrogen and Phosph525.2 507 7/10/2006 7/18/2006 Thiobencarb 28249-77-6ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND
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SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Benzo(b)fluoranthene205-99-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Benzo(k)fluoranthene207-08-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Bis(2-ethylhexyl) phth117-81-7 ND ug/L ORG-2 U 3.0 3.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Bis(2-ethylhexyl)adip 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Butyl benzyl phthalat 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Dibenz(a,h)anthracen53-70-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Indeno(1,2,3-cd)pyre 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Benzo(b)fluoranthene205-99-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Benzo(k)fluoranthene207-08-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Bis(2-ethylhexyl) phth117-81-7 ND ug/L ORG-2 U 3.0 3.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Bis(2-ethylhexyl)adip 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Butyl benzyl phthalat 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Dibenz(a,h)anthracen53-70-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Indeno(1,2,3-cd)pyre 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Benzo(b)fluoranthene205-99-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Benzo(k)fluoranthene207-08-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Bis(2-ethylhexyl) phth117-81-7 ND ug/L ORG-2 U 3.0 3.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Bis(2-ethylhexyl)adip 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Butyl benzyl phthalat 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Dibenz(a,h)anthracen53-70-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Indeno(1,2,3-cd)pyre 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Semivolatile Organic 525.2 SHORT LIS 7/10/2006 7/18/2006 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 3-Hydroxycarbofuran16655-82-6ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Carbofuran (Furadan1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Methomyl 16752-77-5ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Oxamyl 23135-22-0ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 3-Hydroxycarbofuran16655-82-6ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
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SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Carbofuran (Furadan1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Methomyl 16752-77-5ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Oxamyl 23135-22-0ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 3-Hydroxycarbofuran16655-82-6ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Carbofuran (Furadan1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Methomyl 16752-77-5ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Oxamyl 23135-22-0ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 7/17/2006 7/18/2006 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Bicarbonate (as CaC -- ND mg/L WETCHEMU 2 1 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Carbonate (as CaCO786-19-6 ND mg/L WETCHEMU 2 1 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Hydroxide (as CaCO -- ND mg/L WETCHEMU 2 1 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Total Alkalinity -- ND mg/L WETCHEMU 2 1 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Anions Total (meq/L) -- NA mg/L WETCHEMUNA 0.01 0.01 1 BM1 NA
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Cations Total (meq/L -- NA mg/L WETCHEMUNA 0.01 0.01 1 BM1 NA
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Ion Balance (percent -- NA mg/L WETCHEMUNA 0.01 0.01 1 BM1 NA
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Chloride (Cl), Total 16887-00-6ND mg/L WETCHEMU 1.0 0.5 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Conductivity (umhos/ -- ND mg/L WETCHEMU 10 5 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Fluoride, Total 16984-48-8ND mg/L WETCHEMU 0.2 0.1 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Hardness (Ca,Mg) as-- ND mg/L WETCHEMU 2 1 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Nitrate as Nitrogen 14797-55-8ND mg/L WETCHEMU 0.10 0.05 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Nitrite as Nitrogen 14797-65-0ND mg/L WETCHEMU 0.02 0.01 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 pH (pH units) -- NA mg/L WETCHEMUNA 0.01 0.01 1 BM1 NA
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Sulfate 14808-79-8ND mg/L WETCHEMU 10 5 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Surfactants (MBAS) -- ND mg/L WETCHEMU 0.05 0.03 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Total Dissolved Solid10-33-3 ND mg/L WETCHEMU 10 5 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Aluminum 7429-90-5 ND mg/L WETCHEMU 0.10 0.05 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Calcium 7440-70-2 ND mg/L WETCHEMU 0.10 0.05 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Copper 7440-50-8 ND mg/L WETCHEMU 0.02 0.01 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Iron 7439-89-6 ND mg/L WETCHEMU 0.02 0.01 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Magnesium 7439-95-4 ND mg/L WETCHEMU 0.10 0.05 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Manganese 7439-96-5 ND mg/L WETCHEMU 0.01 0.01 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Potassium 7440-09-7 ND mg/L WETCHEMU 0.20 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Sodium 7440-23-5 ND mg/L WETCHEMU 0.50 0.10 1 BM1 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Zinc 7440-66-6 ND mg/L WETCHEMU 0.02 0.01 1 BM1 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Bicarbonate (as CaC -- 190 mg/L WETCHEM 2 1 1 P0 190 190
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Carbonate (as CaCO786-19-6 4.00 mg/L WETCHEM 2 1 1 P0 4.00 4.00
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Total Alkalinity -- 194 mg/L WETCHEM 2 1 1 P0 194 194
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Chloride (Cl), Total 16887-00-699.1 mg/L WETCHEM 1.0 0.5 1 P0 99.1 99.1
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Conductivity (umhos/ -- 968 mg/L WETCHEM 10 5 1 P0 968 968
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Hardness (Ca,Mg) as-- 298 mg/L WETCHEM 2 1 1 P0 298 298
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Nitrate as Nitrogen 14797-55-81.55 mg/L WETCHEM 0.10 0.05 1 P0 1.55 1.55
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Nitrite as Nitrogen 14797-65-0ND mg/L WETCHEMU 0.02 0.01 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Sulfate 14808-79-8131 mg/L WETCHEM 10 5 1 P0 131 131
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Total Dissolved Solid10-33-3 635 mg/L WETCHEM 10 5 1 P0 635 635
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Aluminum 7429-90-5 ND mg/L WETCHEMU 0.10 0.05 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Calcium 7440-70-2 75.8 mg/L WETCHEM 0.10 0.05 1 P0 75.8 75.8
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Copper 7440-50-8 0.013J mg/L WETCHEMJ 0.02 0.01 1 P0 0.013J 0.013
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Iron 7439-89-6 0.051 mg/L WETCHEM 0.02 0.01 1 P0 0.051 0.051
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Magnesium 7439-95-4 31.3 mg/L WETCHEM 0.10 0.05 1 P0 31.3 31.3
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Manganese 7439-96-5 ND mg/L WETCHEMU 0.01 0.01 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Potassium 7440-09-7 13.0 mg/L WETCHEM 0.20 0.10 1 P0 13.0 13.0
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Sodium 7440-23-5 75.5 mg/L WETCHEM 0.50 0.10 1 P0 75.5 75.5
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Zinc 7440-66-6 0.033 mg/L WETCHEM 0.02 0.01 1 P0 0.033 0.033
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Cations Total (meq/L -- 10.0 mg/L WETCHEM 0.01 0.01 1 P0 10.0 10.0
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Anions Total (meq/L) -- 9.52 mg/L WETCHEM 0.01 0.01 1 P0 9.52 9.52
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Ion Balance (percent -- 2.47 mg/L WETCHEM 0.01 0.01 1 P0 2.47 2.47
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Fluoride, Total 16984-48-80.250 mg/L WETCHEM 0.2 0.1 1 P0 0.250 0.250
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Surfactants (MBAS) -- ND mg/L WETCHEMU 0.05 0.03 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Hydroxide (as CaCO -- ND mg/L WETCHEMU 2 1 1 P0 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 pH (pH units) -- 8.22 mg/L WETCHEM 0.01 0.01 1 P0 8.22 8.22
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Bicarbonate (as CaC -- 130 mg/L WETCHEM 2 1 1 P0 130 130
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Carbonate (as CaCO786-19-6 4.00 mg/L WETCHEM 2 1 1 P0 4.00 4.00
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Hydroxide (as CaCO -- ND mg/L WETCHEMU 2 1 1 P0 < ND
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SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Total Alkalinity -- 134 mg/L WETCHEM 2 1 1 P0 134 134
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Anions Total (meq/L) -- 6.69 mg/L WETCHEM 0.01 0.01 1 P0 6.69 6.69
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Cations Total (meq/L -- 6.98 mg/L WETCHEM 0.01 0.01 1 P0 6.98 6.98
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Ion Balance (percent -- 2.30 mg/L WETCHEM 0.01 0.01 1 P0 2.30 2.30
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Chloride (Cl), Total 16887-00-666.8 mg/L WETCHEM 1.0 0.5 1 P0 66.8 66.8
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Conductivity (umhos/ -- 670 mg/L WETCHEM 10 5 1 P0 670 670
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Fluoride, Total 16984-48-8ND mg/L WETCHEMU 0.2 0.1 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Hardness (Ca,Mg) as-- 182 mg/L WETCHEM 2 1 1 P0 182 182
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Nitrate as Nitrogen 14797-55-81.10 mg/L WETCHEM 0.10 0.05 1 P0 1.10 1.10
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Nitrite as Nitrogen 14797-65-0ND mg/L WETCHEMU 0.02 0.01 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 pH (pH units) -- 8.16 mg/L WETCHEM 0.01 0.01 1 P0 8.16 8.16
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Sulfate 14808-79-898.2 mg/L WETCHEM 10 5 1 P0 98.2 98.2
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Surfactants (MBAS) -- ND mg/L WETCHEMU 0.05 0.03 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Total Dissolved Solid10-33-3 440 mg/L WETCHEM 10 5 1 P0 440 440
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Aluminum 7429-90-5 0.077J mg/L WETCHEMJ 0.10 0.05 1 P0 0.077J 0.077
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Calcium 7440-70-2 46.6 mg/L WETCHEM 0.10 0.05 1 P0 46.6 46.6
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Copper 7440-50-8 ND mg/L WETCHEMU 0.02 0.01 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Iron 7439-89-6 0.028 mg/L WETCHEM 0.02 0.01 1 P0 0.028 0.028
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Magnesium 7439-95-4 20.4 mg/L WETCHEM 0.10 0.05 1 P0 20.4 20.4
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Manganese 7439-96-5 ND mg/L WETCHEMU 0.01 0.01 1 P0 < ND
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Potassium 7440-09-7 3.86 mg/L WETCHEM 0.20 0.10 1 P0 3.86 3.86
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Sodium 7440-23-5 65.7 mg/L WETCHEM 0.50 0.10 1 P0 65.7 65.7
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous General Minerals GEN.-MINEMAIN 7/6/2006 7/10/2006 Zinc 7440-66-6 0.020 mg/L WETCHEM 0.02 0.01 1 P0 0.020 0.020
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-MAIN 7/6/2006 7/14/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 7/6/2006 7/14/2006 Coliform, total -- 160,000 MPN/100 mNONE 1.1 1.1 1 P0 160,000 160000
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 7/6/2006 7/10/2006 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-MAIN 7/6/2006 7/14/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 7/6/2006 7/14/2006 Coliform, fecal -- 160,000 MPN/100 mNONE 1.1 1.1 1 P0 160,000 160000
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 7/6/2006 7/10/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND
SMURRF-07/06/06 Method Blank    38093        MBAQ   -   - Aqueous Color (By Visual ComSM2120-B MAIN 7/6/2006 7/6/2006 Color COLOR ND Color UnitsORG-4 U 1.0 1.0 1 BM1 < ND
SMURRF-07/06/06 SMURRF Influent    38093 38093.01 7/6/2006 Aqueous Color (By Visual ComSM2120-B MAIN 7/6/2006 7/6/2006 Color COLOR 26.0 Color UnitsORG-4 1.0 1.0 1 P0 26.0 26.0
SMURRF-07/06/06 SMURRF Effluent    38093 38093.02 7/6/2006 Aqueous Color (By Visual ComSM2120-B MAIN 7/6/2006 7/6/2006 Color COLOR ND Color UnitsORG-4 U 1.0 1.0 1 P0 < ND
SMURRF 07/13/06 Method Blank    38172        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 7/13/2006 7/13/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 BM1 < ND
SMURRF 07/13/06 SMURRF Influent    38172 38172.01 7/13/2006 Aqueous Turbidity, Nephelome180.1 MAIN 7/13/2006 7/13/2006 Turbidity -- 8.40 NTU WETCHEM 1.0 0.5 1 P0 8.40 8.40
SMURRF 07/13/06 SMURRF Effluent    38172 38172.02 7/13/2006 Aqueous Turbidity, Nephelome180.1 MAIN 7/13/2006 7/13/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 P0 < ND
SMURRF 07/13/06 Method Blank    38172        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-MAIN 7/13/2006 7/17/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF 07/13/06 SMURRF Influent    38172 38172.01 7/13/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 7/13/2006 7/17/2006 Coliform, total -- 50,000 MPN/100 mNONE 1.1 1.1 1 P0 50,000 50000
SMURRF 07/13/06 SMURRF Effluent    38172 38172.02 7/13/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 7/13/2006 7/17/2006 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND
SMURRF 07/13/06 Method Blank    38172        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-MAIN 7/13/2006 7/17/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF 07/13/06 SMURRF Influent    38172 38172.01 7/13/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 7/13/2006 7/17/2006 Coliform, fecal -- 2,400 MPN/100 mNONE 1.1 1.1 1 P0 2,400 2400
SMURRF 07/13/06 SMURRF Effluent    38172 38172.02 7/13/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 7/13/2006 7/17/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND
SMURRF-07/20/06 Method Blank    38253        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 7/20/2006 7/20/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 BM1 < ND
SMURRF-07/20/06 SMURRF Influent    38253 38253.01 7/20/2006 Aqueous Turbidity, Nephelome180.1 MAIN 7/20/2006 7/20/2006 Turbidity -- 10.4 NTU WETCHEM 1.0 0.5 1 P0 10.4 10.4
SMURRF-07/20/06 SMURRF Effluent    38253 38253.02 7/20/2006 Aqueous Turbidity, Nephelome180.1 MAIN 7/20/2006 7/20/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 P0 < ND
SMURRF-07/20/06 Method Blank    38253        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-MAIN 7/20/2006 7/24/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF-07/20/06 SMURRF Influent    38253 38253.01 7/20/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 7/20/2006 7/24/2006 Coliform, total -- >1,600 MPN/100 mNONE U 1.1 1.1 1 P0 >1,600 >1600
SMURRF-07/20/06 SMURRF Effluent    38253 38253.02 7/20/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 7/20/2006 7/24/2006 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND
SMURRF-07/20/06 Method Blank    38253        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-MAIN 7/20/2006 7/24/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF-07/20/06 SMURRF Influent    38253 38253.01 7/20/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 7/20/2006 7/24/2006 Coliform, fecal -- >1,600 MPN/100 mNONE U 1.1 1.1 1 P0 >1,600 >1600
SMURRF-07/20/06 SMURRF Effluent    38253 38253.02 7/20/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 7/20/2006 7/24/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND
SMURRF-08/03/06 Method Blank    38395        MBAQ   -   - Aqueous Conductance, Specif 120.1 MAIN 8/3/2006 8/3/2006 Specific conductance-- ND umhos/cm WETCHEMU 10.0 5.0 1 BM1 < ND
SMURRF-08/03/06 Smurrf Influent    38395 38395.01 8/3/2006 Aqueous Conductance, Specif 120.1 MAIN 8/3/2006 8/3/2006 Specific conductance-- 986 umhos/cm WETCHEM 10.0 5.0 1 P0 986 986
SMURRF-08/03/06 Smurrf Effluent    38395 38395.02 8/3/2006 Aqueous Conductance, Specif 120.1 MAIN 8/3/2006 8/3/2006 Specific conductance-- 900 umhos/cm WETCHEM 10.0 5.0 1 P0 900 900
SMURRF-08/03/06 Method Blank    38395        MBAQ   -   - Aqueous pH - Electrometric (E 150.1 MAIN 8/3/2006 8/3/2006 pH PHSOIL NA pH unit WETCHEMUNA 0.01 0.01 1 BM1 NA
SMURRF-08/03/06 Smurrf Influent    38395 38395.01 8/3/2006 Aqueous pH - Electrometric (E 150.1 MAIN 8/3/2006 8/3/2006 pH PHSOIL 8.08 pH unit WETCHEM 0.01 0.01 1 P0 8.08 8.08
SMURRF-08/03/06 Smurrf Effluent    38395 38395.02 8/3/2006 Aqueous pH - Electrometric (E 150.1 MAIN 8/3/2006 8/3/2006 pH PHSOIL 8.28 pH unit WETCHEM 0.01 0.01 1 P0 8.28 8.28
SMURRF-08/03/06 Method Blank    38395        MBAQ   -   - Aqueous Total Dissolved Solid160.1 MAIN 8/3/2006 8/3/2006 Total Dissolved Solid10-33-3 ND mg/L WETCHEMU 10 10 1 BM1 < ND
SMURRF-08/03/06 Smurrf Influent    38395 38395.01 8/3/2006 Aqueous Total Dissolved Solid160.1 MAIN 8/3/2006 8/3/2006 Total Dissolved Solid10-33-3 656 mg/L WETCHEM 10 10 1 P0 656 656
SMURRF-08/03/06 Smurrf Effluent    38395 38395.02 8/3/2006 Aqueous Total Dissolved Solid160.1 MAIN 8/3/2006 8/3/2006 Total Dissolved Solid10-33-3 620 mg/L WETCHEM 10 10 1 P0 620 620
SMURRF-08/03/06 Method Blank    38395        MBAQ   -   - Aqueous Residue, Non-Filterab160.2 MAIN 8/3/2006 8/3/2006 Total Suspended Sol ND mg/L WETCHEMU 10.0 5.0 1 BM1 < ND
SMURRF-08/03/06 Smurrf Influent    38395 38395.01 8/3/2006 Aqueous Residue, Non-Filterab160.2 MAIN 8/3/2006 8/3/2006 Total Suspended Sol 10.0 mg/L WETCHEM 10.0 5.0 1 P0 10.0 10.0
SMURRF-08/03/06 Smurrf Effluent    38395 38395.02 8/3/2006 Aqueous Residue, Non-Filterab160.2 MAIN 8/3/2006 8/3/2006 Total Suspended Sol ND mg/L WETCHEMU 10.0 5.0 1 P0 < ND
SMURRF-08/03/06 Method Blank    38395        MBAQ   -   - Aqueous Oil and Grease, Grav1664 MAIN 8/3/2006 8/3/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1 BM1 < ND
SMURRF-08/03/06 Smurrf Influent    38395 38395.01 8/3/2006 Aqueous Oil and Grease, Grav1664 MAIN 8/3/2006 8/3/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-08/03/06 Smurrf Effluent    38395 38395.02 8/3/2006 Aqueous Oil and Grease, Grav1664 MAIN 8/3/2006 8/3/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-08/03/06 Method Blank    38395        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 8/3/2006 8/3/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 BM1 < ND
SMURRF-08/03/06 Smurrf Influent    38395 38395.01 8/3/2006 Aqueous Turbidity, Nephelome180.1 MAIN 8/3/2006 8/3/2006 Turbidity -- 8.0 NTU WETCHEM 1.0 0.5 1 P0 8.0 8.0
SMURRF-08/03/06 Smurrf Effluent    38395 38395.02 8/3/2006 Aqueous Turbidity, Nephelome180.1 MAIN 8/3/2006 8/3/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 P0 < ND
SMURRF-08/03/06 Method Blank    38395        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-MAIN 8/3/2006 8/7/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF-08/03/06 Smurrf Influent    38395 38395.01 8/3/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 8/3/2006 8/7/2006 Coliform, total -- >160,000 MPN/100 mNONE U 1.1 1.1 1 P0 >160,000 >160000
SMURRF-08/03/06 Smurrf Effluent    38395 38395.02 8/3/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 8/3/2006 8/7/2006 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND
SMURRF-08/03/06 Method Blank    38395        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-MAIN 8/3/2006 8/7/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF-08/03/06 Smurrf Influent    38395 38395.01 8/3/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 8/3/2006 8/7/2006 Coliform, fecal -- >160,000 MPN/100 mNONE U 1.1 1.1 1 P0 >160,000 >160000
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SMURRF-08/03/06 Smurrf Effluent    38395 38395.02 8/3/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 8/3/2006 8/7/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND
SMURRF-08/03/06 Method Blank    38395        MBAQ   -   - Aqueous Fecal Enterococci by SM-9230A-MAIN 8/3/2006 8/7/2006 Fecal Enterococci NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF-08/03/06 Smurrf Influent    38395 38395.01 8/3/2006 Aqueous Fecal Enterococci by SM-9230A-MAIN 8/3/2006 8/7/2006 Fecal Enterococci 2,140 MPN/100 mNONE 1.1 1.1 1 P0 2,140 2140
SMURRF-08/03/06 Smurrf Effluent    38395 38395.02 8/3/2006 Aqueous Fecal Enterococci by SM-9230A-MAIN 8/3/2006 8/7/2006 Fecal Enterococci ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND
SMURRF-08/03/06 Method Blank    38395        MBAQ   -   - Aqueous Color (By Visual ComSM2120-B MAIN 8/3/2006 8/3/2006 Color COLOR ND Color UnitsORG-4 U 1.0 1.0 1 BM1 < ND
SMURRF-08/03/06 Smurrf Influent    38395 38395.01 8/3/2006 Aqueous Color (By Visual ComSM2120-B MAIN 8/3/2006 8/3/2006 Color COLOR 32.0 Color UnitsORG-4 1.0 1.0 1 P0 32.0 32.0
SMURRF-08/03/06 Smurrf Effluent    38395 38395.02 8/3/2006 Aqueous Color (By Visual ComSM2120-B MAIN 8/3/2006 8/3/2006 Color COLOR 19.0 Color UnitsORG-4 1.0 1.0 1 P0 19.0 19.0
SMURRF-08/09/06 Method Blank    38454        MBAQ 8/9/2006 Aqueous Turbidity, Nephelome180.1 MAIN 8/9/2006 8/9/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 BM1 < ND
SMURRF-08/09/06 Smurrf Influent    38454 38454.01 8/9/2006 Aqueous Turbidity, Nephelome180.1 MAIN 8/9/2006 8/9/2006 Turbidity -- 9.20 NTU WETCHEM 1.0 0.5 1 P0 9.20 9.20
SMURRF-08/09/06 Smurrf Effluent    38454 38454.02 8/9/2006 Aqueous Turbidity, Nephelome180.1 MAIN 8/9/2006 8/9/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 P0 < ND
SMURRF-08/09/06 Method Blank    38454        MBAQ 8/9/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 8/9/2006 8/21/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF-08/09/06 Smurrf Influent    38454 38454.01 8/9/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 8/9/2006 8/21/2006 Coliform, total -- 5,000 MPN/100 mNONE 1.1 1.1 1 P0 5,000 5000
SMURRF-08/09/06 Smurrf Effluent    38454 38454.02 8/9/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 8/9/2006 8/21/2006 Coliform, total -- 2.0 MPN/100 mNONE 1.1 1.1 1 P0 2.0 2.0
SMURRF-08/09/06 Method Blank    38454        MBAQ 8/9/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 8/9/2006 8/21/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF-08/09/06 Smurrf Influent    38454 38454.01 8/9/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 8/9/2006 8/21/2006 Coliform, fecal -- 2,400 MPN/100 mNONE 1.1 1.1 1 P0 2,400 2400
SMURRF-08/09/06 Smurrf Effluent    38454 38454.02 8/9/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 8/9/2006 8/21/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND
SMURRF-08/16/06 Method Blank    38537        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 8/16/2006 8/16/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 BM1 < ND
SMURRF-08/16/06 Smurrf Influent    38537 38537.01 8/16/2006 Aqueous Turbidity, Nephelome180.1 MAIN 8/16/2006 8/16/2006 Turbidity -- 7.90 NTU WETCHEM 1.0 0.5 1 P0 7.90 7.90
SMURRF-08/16/06 Smurrf Effluent    38537 38537.02 8/16/2006 Aqueous Turbidity, Nephelome180.1 MAIN 8/16/2006 8/16/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 P0 < ND
SMURRF-08/16/06 Method Blank    38537        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-MAIN 8/16/2006 8/18/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF-08/16/06 Smurrf Influent    38537 38537.01 8/16/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 8/16/2006 8/18/2006 Coliform, total -- >160,000 MPN/100 mNONE U 1.1 1.1 1 P0 >160,000 >160000
SMURRF-08/16/06 Smurrf Effluent    38537 38537.02 8/16/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 8/16/2006 8/18/2006 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND
SMURRF-08/16/06 Method Blank    38537        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-MAIN 8/16/2006 8/18/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF-08/16/06 Smurrf Influent    38537 38537.01 8/16/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 8/16/2006 8/18/2006 Coliform, fecal -- 50,000 MPN/100 mNONE 1.1 1.1 1 P0 50,000 50000
SMURRF-08/16/06 Smurrf Effluent    38537 38537.02 8/16/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 8/16/2006 8/18/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND
SMURRF Method Blank    38643        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 8/24/2006 8/24/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 BM1 < ND
SMURRF SMURRF Influent    38643 38643.01 8/24/2006 Aqueous Turbidity, Nephelome180.1 MAIN 8/24/2006 8/24/2006 Turbidity -- 9.60 NTU WETCHEM 1.0 0.5 1 P0 9.60 9.60
SMURRF SMURRF Effluent    38643 38643.02 8/24/2006 Aqueous Turbidity, Nephelome180.1 MAIN 8/24/2006 8/24/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 P0 < ND
SMURRF Method Blank    38643        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-MAIN 8/24/2006 8/28/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF SMURRF Influent    38643 38643.01 8/24/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 8/24/2006 8/28/2006 Coliform, total -- >160,000 MPN/100 mNONE U 1.1 1.1 1 P0 >160,000 >160000
SMURRF SMURRF Effluent    38643 38643.02 8/24/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 8/24/2006 8/28/2006 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND
SMURRF Method Blank    38643        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-MAIN 8/24/2006 8/28/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF SMURRF Influent    38643 38643.01 8/24/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 8/24/2006 8/28/2006 Coliform, fecal -- >160,000 MPN/100 mNONE U 1.1 1.1 1 P0 >160,000 >160000
SMURRF SMURRF Effluent    38643 38643.02 8/24/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 8/24/2006 8/28/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND
SMURRF-8/31/06 Method Blank    38734        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 8/31/2006 8/31/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 BM1 < ND
SMURRF-8/31/06 Smurrf Influent    38734 38734.01 8/31/2006 Aqueous Turbidity, Nephelome180.1 MAIN 8/31/2006 8/31/2006 Turbidity -- 11.2 NTU WETCHEM 1.0 0.5 1 P0 11.2 11.2
SMURRF-8/31/06 Smurrf Effluent    38734 38734.02 8/31/2006 Aqueous Turbidity, Nephelome180.1 MAIN 8/31/2006 8/31/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 P0 < ND
SMURRF-8/31/06 Method Blank    38734        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-MAIN 8/31/2006 9/4/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF-8/31/06 Smurrf Influent    38734 38734.01 8/31/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 8/31/2006 9/4/2006 Coliform, total -- >1,600 MPN/100 mNONE U 1.1 1.1 1 P0 >1,600 >1600
SMURRF-8/31/06 Smurrf Effluent    38734 38734.02 8/31/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 8/31/2006 9/4/2006 Coliform, total -- >23.0 MPN/100 mNONE U 1.1 1.1 1 P0 >23.0 >23.0
SMURRF-8/31/06 Method Blank    38734        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-MAIN 8/31/2006 9/4/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF-8/31/06 Smurrf Influent    38734 38734.01 8/31/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 8/31/2006 9/4/2006 Coliform, fecal -- >1,600 MPN/100 mNONE U 1.1 1.1 1 P0 >1,600 >1600
SMURRF-8/31/06 Smurrf Effluent    38734 38734.02 8/31/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 8/31/2006 9/4/2006 Coliform, fecal -- >23.0 MPN/100 mNONE U 1.1 1.1 1 P0 >23.0 >23.0
SMURRF-09/07/06 Method Blank    38820        MBAQ   -   - Aqueous Conductance, Specif 120.1 MAIN 9/7/2006 9/7/2006 Specific conductance-- ND umhos/cm WETCHEMU 10.0 5.0 1 BM1 < ND
SMURRF-09/07/06 Smurrf Influent    38820 38820.01 9/7/2006 Aqueous Conductance, Specif 120.1 MAIN 9/7/2006 9/7/2006 Specific conductance-- 763 umhos/cm WETCHEM 10.0 5.0 1 P0 763 763
SMURRF-09/07/06 Smurrf Effluent    38820 38820.02 9/7/2006 Aqueous Conductance, Specif 120.1 MAIN 9/7/2006 9/7/2006 Specific conductance-- 920 umhos/cm WETCHEM 10.0 5.0 1 P0 920 920
SMURRF-09/07/06 Method Blank    38820        MBAQ   -   - Aqueous pH - Electrometric (E 150.1 MAIN 9/7/2006 9/7/2006 pH PHSOIL NA pH unit WETCHEMUNA 0.01 0.01 1 BM1 NA
SMURRF-09/07/06 Smurrf Influent    38820 38820.01 9/7/2006 Aqueous pH - Electrometric (E 150.1 MAIN 9/7/2006 9/7/2006 pH PHSOIL 8.04 pH unit WETCHEM 0.01 0.01 1 P0 8.04 8.04
SMURRF-09/07/06 Smurrf Effluent    38820 38820.02 9/7/2006 Aqueous pH - Electrometric (E 150.1 MAIN 9/7/2006 9/7/2006 pH PHSOIL 8.26 pH unit WETCHEM 0.01 0.01 1 P0 8.26 8.26
SMURRF-09/07/06 Method Blank    38820        MBAQ   -   - Aqueous Total Dissolved Solid160.1 MAIN 9/7/2006 9/7/2006 Total Dissolved Solid10-33-3 ND mg/L WETCHEMU 10 10 1 BM1 < ND
SMURRF-09/07/06 Smurrf Influent    38820 38820.01 9/7/2006 Aqueous Total Dissolved Solid160.1 MAIN 9/7/2006 9/7/2006 Total Dissolved Solid10-33-3 492 mg/L WETCHEM 10 10 1 P0 492 492
SMURRF-09/07/06 Smurrf Effluent    38820 38820.02 9/7/2006 Aqueous Total Dissolved Solid160.1 MAIN 9/7/2006 9/7/2006 Total Dissolved Solid10-33-3 580 mg/L WETCHEM 10 10 1 P0 580 580
SMURRF-09/07/06 Method Blank    38820        MBAQ   -   - Aqueous Residue, Non-Filterab160.2 MAIN 9/7/2006 9/7/2006 Total Suspended Sol ND mg/L WETCHEMU 10.0 5.0 1 BM1 < ND
SMURRF-09/07/06 Smurrf Influent    38820 38820.01 9/7/2006 Aqueous Residue, Non-Filterab160.2 MAIN 9/7/2006 9/7/2006 Total Suspended Sol 259 mg/L WETCHEM 10.0 5.0 1 P0 259 259
SMURRF-09/07/06 Smurrf Effluent    38820 38820.02 9/7/2006 Aqueous Residue, Non-Filterab160.2 MAIN 9/7/2006 9/7/2006 Total Suspended Sol ND mg/L WETCHEMU 10.0 5.0 1 P0 < ND
SMURRF-09/07/06 Method Blank    38820        MBAQ   -   - Aqueous Oil and Grease, Grav1664 MAIN 9/8/2006 9/8/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1 BM1 < ND
SMURRF-09/07/06 Smurrf Influent    38820 38820.01 9/7/2006 Aqueous Oil and Grease, Grav1664 MAIN 9/8/2006 9/8/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-09/07/06 Smurrf Effluent    38820 38820.02 9/7/2006 Aqueous Oil and Grease, Grav1664 MAIN 9/8/2006 9/8/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND
SMURRF-09/07/06 Method Blank    38820        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 9/7/2006 9/7/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 BM1 < ND
SMURRF-09/07/06 Smurrf Influent    38820 38820.01 9/7/2006 Aqueous Turbidity, Nephelome180.1 MAIN 9/7/2006 9/7/2006 Turbidity -- 149 NTU WETCHEM 1.0 0.5 1 P0 149 149
SMURRF-09/07/06 Smurrf Effluent    38820 38820.02 9/7/2006 Aqueous Turbidity, Nephelome180.1 MAIN 9/7/2006 9/7/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 P0 < ND
SMURRF-09/07/06 Method Blank    38820        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-MAIN 9/7/2006 9/11/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF-09/07/06 Smurrf Influent    38820 38820.01 9/7/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 9/7/2006 9/11/2006 Coliform, total -- >160,000 MPN/100 mNONE U 1.1 1.1 1 P0 >160,000 >160000
SMURRF-09/07/06 Smurrf Effluent    38820 38820.02 9/7/2006 Aqueous Coliforms, total by St SM-9221A-MAIN 9/7/2006 9/11/2006 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND
SMURRF-09/07/06 Method Blank    38820        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-MAIN 9/7/2006 9/11/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF-09/07/06 Smurrf Influent    38820 38820.01 9/7/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 9/7/2006 9/11/2006 Coliform, fecal -- >160,000 MPN/100 mNONE U 1.1 1.1 1 P0 >160,000 >160000
SMURRF-09/07/06 Smurrf Effluent    38820 38820.02 9/7/2006 Aqueous Fecal Coliform, by St SM-9221A-MAIN 9/7/2006 9/11/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND
SMURRF-09/07/06 Method Blank    38820        MBAQ   -   - Aqueous Fecal Enterococci by SM-9230A-MAIN 9/7/2006 9/11/2006 Fecal Enterococci NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA
SMURRF-09/07/06 Smurrf Influent    38820 38820.01 9/7/2006 Aqueous Fecal Enterococci by SM-9230A-MAIN 9/7/2006 9/11/2006 Fecal Enterococci 1,720 MPN/100 mNONE 1.1 1.1 1 P0 1,720 1720
SMURRF-09/07/06 Smurrf Effluent    38820 38820.02 9/7/2006 Aqueous Fecal Enterococci by SM-9230A-MAIN 9/7/2006 9/11/2006 Fecal Enterococci ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND
SMURRF-09/07/06 Method Blank    38820        MBAQ   -   - Aqueous Color (By Visual ComSM2120-B MAIN 9/7/2006 9/7/2006 Color COLOR ND Color UnitsORG-4 U 1.0 1.0 1 BM1 < ND
SMURRF-09/07/06 Smurrf Influent    38820 38820.01 9/7/2006 Aqueous Color (By Visual ComSM2120-B MAIN 9/7/2006 9/7/2006 Color COLOR 21.0 Color UnitsORG-4 1.0 1.0 1 P0 21.0 21.0
SMURRF-09/07/06 Smurrf Effluent    38820 38820.02 9/7/2006 Aqueous Color (By Visual ComSM2120-B MAIN 9/7/2006 9/7/2006 Color COLOR 17.0 Color UnitsORG-4 1.0 1.0 1 P0 17.0 17.0
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SMURRF-09/13/06 Method Blank    38913        MBAQ   -   - Aqueous Archived Sample ARCHIVE MAIN   -   -   -   - Archived Sample -- NONE 0 0 1 BM1
SMURRF-09/13/06 Smurrf Effluent    38913 38913.02 9/13/2006 Aqueous Archived Sample ARCHIVE MAIN   -   -   -   - Archived Sample -- NONE 0 0 1 P0
SMURRF-09/13/06 Method Blank    38913        MBAQ   -   - Aqueous TPH as Diesel and HM8015D C13-C40 9/14/2006 9/15/2006 TPH as Diesel (C13-CDROC13C2ND mg/L DEFORG U 0.5 0.1 1 BM1 < ND
SMURRF-09/13/06 Method Blank    38913        MBAQ   -   - Aqueous TPH as Diesel and HM8015D C13-C40 9/14/2006 9/15/2006 TPH as Heavy HydroHROC23C4ND mg/L DEFORG U 0.5 0.1 1 BM1 < ND
SMURRF-09/13/06 Method Blank    38913        MBAQ   -   - Aqueous TPH as Diesel and HM8015D C13-C40 9/14/2006 9/15/2006 TPH Total as Diesel aDROHROCND mg/L DEFORG U 0.5 0.1 1 BM1 < ND
SMURRF-09/13/06 Smurrf Influent    38913 38913.01 9/13/2006 Aqueous TPH as Diesel and HM8015D C13-C40 9/14/2006 9/15/2006 TPH as Diesel (C13-CDROC13C21.78 mg/L DEFORG 0.5 0.1 1 P0 1.78 1.78
SMURRF-09/13/06 Smurrf Influent    38913 38913.01 9/13/2006 Aqueous TPH as Diesel and HM8015D C13-C40 9/14/2006 9/15/2006 TPH as Heavy HydroHROC23C4ND mg/L DEFORG U 0.5 0.1 1 P0 < ND
SMURRF-09/13/06 Smurrf Influent    38913 38913.01 9/13/2006 Aqueous TPH as Diesel and HM8015D C13-C40 9/14/2006 9/15/2006 TPH Total as Diesel aDROHROC1.78 mg/L DEFORG 0.5 0.1 1 P0 1.78 1.78
SMURRF-09/13/06 Method Blank    38913        MBAQ   -   - Aqueous TPH as Gasoline andM8015G MAIN 9/15/2006 9/15/2006 TPH as Gasoline and-- ND mg/L DEFORG U 0.010 0.005 1 BM1 < ND
SMURRF-09/13/06 Smurrf Influent    38913 38913.01 9/13/2006 Aqueous TPH as Gasoline andM8015G MAIN 9/15/2006 9/15/2006 TPH as Gasoline and-- 1.07 mg/L DEFORG 0.010 0.005 1 P0 1.07 1.07
SMURFF-09-18-06 Method Blank    38970        MBAQ   -   - Aqueous TPH as Diesel and HM8015D C13-C40 9/19/2000 9/19/2006 TPH as Diesel (C13-CDROC13C2ND mg/L DEFORG U 0.5 0.1 1 BM1 < ND
SMURFF-09-18-06 Method Blank    38970        MBAQ   -   - Aqueous TPH as Diesel and HM8015D C13-C40 9/19/2000 9/19/2006 TPH as Heavy HydroHROC23C4ND mg/L DEFORG U 0.5 0.1 1 BM1 < ND
SMURFF-09-18-06 Method Blank    38970        MBAQ   -   - Aqueous TPH as Diesel and HM8015D C13-C40 9/19/2000 9/19/2006 TPH Total as Diesel aDROHROCND mg/L DEFORG U 0.5 0.1 1 BM1 < ND
SMURFF-09-18-06 Smurrf Influent    38970 38970.01 9/18/2006 Aqueous TPH as Diesel and HM8015D C13-C40 9/19/2000 9/19/2006 TPH as Diesel (C13-CDROC13C21.04 mg/L DEFORG 0.5 0.1 1 P0 1.04 1.04
SMURFF-09-18-06 Smurrf Influent    38970 38970.01 9/18/2006 Aqueous TPH as Diesel and HM8015D C13-C40 9/19/2000 9/19/2006 TPH as Heavy HydroHROC23C40.113J mg/L DEFORG J 0.5 0.1 1 P0 0.113J 0.113
SMURFF-09-18-06 Smurrf Influent    38970 38970.01 9/18/2006 Aqueous TPH as Diesel and HM8015D C13-C40 9/19/2000 9/19/2006 TPH Total as Diesel aDROHROC1.15 mg/L DEFORG 0.5 0.1 1 P0 1.15 1.15
SMURFF-09-18-06 Method Blank    38970        MBAQ   -   - Aqueous TPH as Gasoline andM8015G MAIN 9/19/2006 9/19/2006 TPH as Gasoline and-- ND mg/L DEFORG U 0.010 0.005 1 BM1 < ND
SMURFF-09-18-06 Smurrf Influent    38970 38970.01 9/18/2006 Aqueous TPH as Gasoline andM8015G MAIN 9/19/2006 9/19/2006 TPH as Gasoline and-- 0.782 mg/L DEFORG 0.010 0.005 1 P0 0.782 0.782
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samp_time samp_depttest_note comment consultant lab_name td_receiv td_coll td_ext td_anal s_receiv s_coll s_ext s_anal analyst site qcbatchno processing prp_methodmresult
0 AETB 07/06/2006  /  /       : 07/06/200607/06/200620060706 20060706 20060706 SMURRF S070606      160.2 5.0
0 AETB 07/06/200607/06/200607/06/200607/06/200620060706 20060706 20060706 20060706 SMURRF S070606      160.2 7.00
0 AETB 07/06/200607/06/200607/06/200607/06/200620060706 20060706 20060706 20060706 SMURRF S070606      160.2 5.0
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      3510C 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      3510C 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      3510C 0.5
0 AETB 07/06/2006  /  /       : 07/06/200607/06/200620060706 20060706 20060706 SMURRF S070606      180.1 0.5
0 AETB 07/06/200607/06/200607/06/200607/06/200620060706 20060706 20060706 20060706 SMURRF S070606      180.1 3.20
0 AETB 07/06/200607/06/200607/06/200607/06/200620060706 20060706 20060706 20060706 SMURRF S070606      180.1 0.5
0 AETB 07/06/2006  /  /       : 07/10/200607/10/200620060706 20060710 20060710 SMURRF S071006      200.2 0.05
0 AETB 07/06/2006  /  /       : 07/10/200607/10/200620060706 20060710 20060710 SMURRF S071006      200.2 0.05
0 AETB 07/06/2006  /  /       : 07/10/200607/10/200620060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/2006  /  /       : 07/10/200607/10/200620060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/2006  /  /       : 07/10/200607/10/200620060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/2006  /  /       : 07/10/200607/10/200620060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/2006  /  /       : 07/10/200607/10/200620060706 20060710 20060710 SMURRF S071006      200.2 0.05
0 AETB 07/06/2006  /  /       : 07/10/200607/10/200620060706 20060710 20060710 SMURRF S071006      200.2 0.001
0 AETB 07/06/2006  /  /       : 07/10/200607/10/200620060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/2006  /  /       : 07/10/200607/10/200620060706 20060710 20060710 SMURRF S071006      200.2 0.05
0 AETB 07/06/2006  /  /       : 07/10/200607/10/200620060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/2006  /  /       : 07/10/200607/10/200620060706 20060710 20060710 SMURRF S071006      200.2 0.05
0 AETB 07/06/2006  /  /       : 07/10/200607/10/200620060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.05
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.05
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.013
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.05
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.001
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.05
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.05
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.033
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.05
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.05
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.05
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.001
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.05
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.01
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.05
0 AETB 07/06/200607/06/200607/10/200607/10/200620060706 20060706 20060710 20060710 SMURRF S071006      200.2 0.020
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.020
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.010
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.020
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.075
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.050
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.050
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 5.0
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.020
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.020
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.010
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.050
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.050
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.02
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.20

RB-AR46102



0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.010
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.010
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 1.0
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 10
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 1.0
0 AETB 07/06/2006  /  /       : 07/10/200607/12/200620060706 20060710 20060712 SMURRF S071006      508 0.010
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.020
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.010
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.020
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.075
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.050
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.050
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 5.0
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.50
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.020
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.020
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.010
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.050
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.050
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.02
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.20
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.010
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.010
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.50
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 1.0
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.50
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 1.0
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.010
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.020
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.010
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.020
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.075
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.050
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.050
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 5.0
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.50
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.020
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.020
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.010
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.050
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.050
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.02
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.20
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.010
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.010
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.50
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 1.0
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 10
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.50
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 1.0
0 AETB 07/06/200607/06/200607/10/200607/12/200620060706 20060706 20060710 20060712 SMURRF S071006      508 0.010
0 AETB 07/06/2006  /  /       : 07/18/200607/20/200620060706 20060718 20060720 SMURRF S071806      515.3 0.20

RB-AR46103



0 AETB 07/06/2006  /  /       : 07/18/200607/20/200620060706 20060718 20060720 SMURRF S071806      515.3 0.20
0 AETB 07/06/2006  /  /       : 07/18/200607/20/200620060706 20060718 20060720 SMURRF S071806      515.3 0.50
0 AETB 07/06/2006  /  /       : 07/18/200607/20/200620060706 20060718 20060720 SMURRF S071806      515.3 2.0
0 AETB 07/06/2006  /  /       : 07/18/200607/20/200620060706 20060718 20060720 SMURRF S071806      515.3 1.0
0 AETB 07/06/2006  /  /       : 07/18/200607/20/200620060706 20060718 20060720 SMURRF S071806      515.3 0.50
0 AETB 07/06/2006  /  /       : 07/18/200607/20/200620060706 20060718 20060720 SMURRF S071806      515.3 2.0
0 AETB 07/06/2006  /  /       : 07/18/200607/20/200620060706 20060718 20060720 SMURRF S071806      515.3 0.50
0 AETB 07/06/2006  /  /       : 07/18/200607/20/200620060706 20060718 20060720 SMURRF S071806      515.3 0.10
0 AETB 07/06/2006  /  /       : 07/18/200607/20/200620060706 20060718 20060720 SMURRF S071806      515.3 0.60
0 AETB 07/06/2006  /  /       : 07/18/200607/20/200620060706 20060718 20060720 SMURRF S071806      515.3 0.30
0 AETB 07/06/2006  /  /       : 07/18/200607/20/200620060706 20060718 20060720 SMURRF S071806      515.3 0.50
0 AETB 07/06/2006  /  /       : 07/18/200607/20/200620060706 20060718 20060720 SMURRF S071806      515.3 0.20
0 AETB 07/06/2006  /  /       : 07/18/200607/20/200620060706 20060718 20060720 SMURRF S071806      515.3 1.0
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.20
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.20
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.50
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 2.0
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 1.0
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.50
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 2.0
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.50
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.10
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.60
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.30
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.50
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.20
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 1.0
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.20
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.20
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.50
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 2.0
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 1.0
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.50
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 2.0
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.50
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.10
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.60
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.30
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.50
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 0.20
0 AETB 07/06/200607/06/200607/18/200607/20/200620060706 20060706 20060718 20060720 SMURRF S071806      515.3 1.0
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25

RB-AR46104



0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/2006  /  /       : 07/07/200607/07/200620060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25

RB-AR46105



0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 1.1
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 1.1
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 8.9
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 6.1
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 9.1
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25

RB-AR46106



0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 10.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.5
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 0.25
0 AETB 07/06/200607/06/200607/07/200607/07/200620060706 20060706 20060707 20060707 SMURRF S070706      5030B 34.6
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 1.0
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.20
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.20
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.20
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.20
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 1.0
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.20
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.20
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.20
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.20
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 1.0
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.20
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.20
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.20
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.20
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.10
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0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 3.0
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 5.0
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/10/200607/18/200620060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 3.0
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 5.0
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.10
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 3.0
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 5.0
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/200607/06/200607/10/200607/18/200620060706 20060706 20060710 20060718 SMURRF S071006      525.2 0.50
0 AETB 07/06/2006  /  /       : 07/17/200607/18/200620060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/2006  /  /       : 07/17/200607/18/200620060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/2006  /  /       : 07/17/200607/18/200620060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/2006  /  /       : 07/17/200607/18/200620060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/2006  /  /       : 07/17/200607/18/200620060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/2006  /  /       : 07/17/200607/18/200620060706 20060717 20060718 SMURRF S071706      531.1 5.0
0 AETB 07/06/2006  /  /       : 07/17/200607/18/200620060706 20060717 20060718 SMURRF S071706      531.1 3.0
0 AETB 07/06/2006  /  /       : 07/17/200607/18/200620060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/2006  /  /       : 07/17/200607/18/200620060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/2006  /  /       : 07/17/200607/18/200620060706 20060717 20060718 SMURRF S071706      531.1 5.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 2.0
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0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 5.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 3.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 5.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 5.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 3.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 2.0
0 AETB 07/06/200607/06/200607/17/200607/18/200620060706 20060706 20060717 20060718 SMURRF S071706      531.1 5.0
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 1
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 1
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 1
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 1
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.01
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.01
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.01
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.5
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 5
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.1
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 1
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.05
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.01
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.01
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 5
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.03
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 5
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.05
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.05
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.01
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.01
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.05
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.01
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.10
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.10
0 AETB 07/06/2006  /  /       : 07/06/200607/10/200620060706 20060706 20060710 SMURRF S070606      VARIOUS 0.01
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 190
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 4.00
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 194
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 99.1
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 968
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 298
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 1.55
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 0.01
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 131
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 635
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 0.05
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 75.8
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 0.013
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 0.051
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 31.3
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 0.01
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 13.0
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 75.5
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 0.033
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 10.0
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 9.52
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 2.47
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 0.250
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 0.03
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 1
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 8.22
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 130
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 4.00
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 1
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0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 134
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 6.69
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 6.98
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 2.30
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 66.8
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 670
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 0.1
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 182
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 1.10
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 0.01
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 8.16
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 98.2
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 0.03
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 440
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 0.077
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 46.6
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 0.01
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 0.028
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 20.4
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 0.01
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 3.86
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 65.7
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S070606      VARIOUS 0.020
0 AETB 07/06/2006  /  /       : 07/06/200607/14/200620060706 20060706 20060714 SMURRF S SM9221A 1.1
0 AETB 07/06/200607/06/200607/06/200607/14/200620060706 20060706 20060706 20060714 SMURRF S SM9221A 160000
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S SM9221A 1.1
0 AETB 07/06/2006  /  /       : 07/06/200607/14/200620060706 20060706 20060714 SMURRF S SM9221AE1.1
0 AETB 07/06/200607/06/200607/06/200607/14/200620060706 20060706 20060706 20060714 SMURRF S SM9221AE160000
0 AETB 07/06/200607/06/200607/06/200607/10/200620060706 20060706 20060706 20060710 SMURRF S SM9221AE1.1
0 AETB 07/06/2006  /  /       : 07/06/200607/06/200620060706 20060706 20060706 SMURRF S070606      SM2120B 1.0
0 AETB 07/06/200607/06/200607/06/200607/06/200620060706 20060706 20060706 20060706 SMURRF S070606      SM2120B 26.0
0 AETB 07/06/200607/06/200607/06/200607/06/200620060706 20060706 20060706 20060706 SMURRF S070606      SM2120B 1.0
0 AETB 07/13/2006  /  /       : 07/13/200607/13/200620060713 20060713 20060713 071306      180.1 0.5
0 AETB 07/13/200607/13/200607/13/200607/13/200620060713 20060713 20060713 20060713 071306      180.1 8.40
0 AETB 07/13/200607/13/200607/13/200607/13/200620060713 20060713 20060713 20060713 071306      180.1 0.5
0 AETB 07/13/2006  /  /       : 07/13/200607/17/200620060713 20060713 20060717 SM9221A 1.1
0 AETB 07/13/200607/13/200607/13/200607/17/200620060713 20060713 20060713 20060717 SM9221A 50000
0 AETB 07/13/200607/13/200607/13/200607/17/200620060713 20060713 20060713 20060717 SM9221A 1.1
0 AETB 07/13/2006  /  /       : 07/13/200607/17/200620060713 20060713 20060717 SM9221A 1.1
0 AETB 07/13/200607/13/200607/13/200607/17/200620060713 20060713 20060713 20060717 SM9221A 2400
0 AETB 07/13/200607/13/200607/13/200607/17/200620060713 20060713 20060713 20060717 SM9221A 1.1
0 AETB 07/20/2006  /  /       : 07/20/200607/20/200620060720 20060720 20060720 072006      180.1 0.5
0 AETB 07/20/200607/20/200607/20/200607/20/200620060720 20060720 20060720 20060720 072006      180.1 10.4
0 AETB 07/20/200607/20/200607/20/200607/20/200620060720 20060720 20060720 20060720 072006      180.1 0.5
0 AETB 07/20/2006  /  /       : 07/20/200607/24/200620060720 20060720 20060724 SM9221A 1.1
0 AETB 07/20/200607/20/200607/20/200607/24/200620060720 20060720 20060720 20060724 SM9221A 1.1
0 AETB 07/20/200607/20/200607/20/200607/24/200620060720 20060720 20060720 20060724 SM9221A 1.1
0 AETB 07/20/2006  /  /       : 07/20/200607/24/200620060720 20060720 20060724 SM9221AE1.1
0 AETB 07/20/200607/20/200607/20/200607/24/200620060720 20060720 20060720 20060724 SM9221AE1.1
0 AETB 07/20/200607/20/200607/20/200607/24/200620060720 20060720 20060720 20060724 SM9221AE1.1
0 AETB 08/03/2006  /  /       : 08/03/200608/03/200620060803 20060803 20060803 080306      120.1 5.0
0 AETB 08/03/200608/03/200608/03/200608/03/200620060803 20060803 20060803 20060803 080306      120.1 986
0 AETB 08/03/200608/03/200608/03/200608/03/200620060803 20060803 20060803 20060803 080306      120.1 900
0 AETB 08/03/2006  /  /       : 08/03/200608/03/200620060803 20060803 20060803 080306      150.1 0.01
0 AETB 08/03/200608/03/200608/03/200608/03/200620060803 20060803 20060803 20060803 080306      150.1 8.08
0 AETB 08/03/200608/03/200608/03/200608/03/200620060803 20060803 20060803 20060803 080306      150.1 8.28
0 AETB 08/03/2006  /  /       : 08/03/200608/03/200620060803 20060803 20060803 080306      160.1 10
0 AETB 08/03/200608/03/200608/03/200608/03/200620060803 20060803 20060803 20060803 080306      160.1 656
0 AETB 08/03/200608/03/200608/03/200608/03/200620060803 20060803 20060803 20060803 080306      160.1 620
0 AETB 08/03/2006  /  /       : 08/03/200608/03/200620060803 20060803 20060803 080306      160.2 5.0
0 AETB 08/03/200608/03/200608/03/200608/03/200620060803 20060803 20060803 20060803 080306      160.2 10.0
0 AETB 08/03/200608/03/200608/03/200608/03/200620060803 20060803 20060803 20060803 080306      160.2 5.0
0 AETB 08/03/2006  /  /       : 08/03/200608/03/200620060803 20060803 20060803 080306      3510C 0.5
0 AETB 08/03/200608/03/200608/03/200608/03/200620060803 20060803 20060803 20060803 080306      3510C 0.5
0 AETB 08/03/200608/03/200608/03/200608/03/200620060803 20060803 20060803 20060803 080306      3510C 0.5
0 AETB 08/03/2006  /  /       : 08/03/200608/03/200620060803 20060803 20060803 080306      180.1 0.5
0 AETB 08/03/200608/03/200608/03/200608/03/200620060803 20060803 20060803 20060803 080306      180.1 8.0
0 AETB 08/03/200608/03/200608/03/200608/03/200620060803 20060803 20060803 20060803 080306      180.1 0.5
0 AETB 08/03/2006  /  /       : 08/03/200608/07/200620060803 20060803 20060807 SM9221A 1.1
0 AETB 08/03/200608/03/200608/03/200608/07/200620060803 20060803 20060803 20060807 SM9221A 1.1
0 AETB 08/03/200608/03/200608/03/200608/07/200620060803 20060803 20060803 20060807 SM9221A 1.1
0 AETB 08/03/2006  /  /       : 08/03/200608/07/200620060803 20060803 20060807 SM9221AE1.1
0 AETB 08/03/200608/03/200608/03/200608/07/200620060803 20060803 20060803 20060807 SM9221AE1.1
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0 AETB 08/03/200608/03/200608/03/200608/07/200620060803 20060803 20060803 20060807 SM9221AE1.1
0 AETB 08/03/2006  /  /       : 08/03/200608/07/200620060803 20060803 20060807 SM9230AB1.1
0 AETB 08/03/200608/03/200608/03/200608/07/200620060803 20060803 20060803 20060807 SM9230AB2140
0 AETB 08/03/200608/03/200608/03/200608/07/200620060803 20060803 20060803 20060807 SM9230AB1.1
0 AETB 08/03/2006  /  /       : 08/03/200608/03/200620060803 20060803 20060803 080306      SM2120B 1.0
0 AETB 08/03/200608/03/200608/03/200608/03/200620060803 20060803 20060803 20060803 080306      SM2120B 32.0
0 AETB 08/03/200608/03/200608/03/200608/03/200620060803 20060803 20060803 20060803 080306      SM2120B 19.0
0 AETB 08/09/200608/09/200608/09/200608/09/200620060809 20060809 20060809 20060809 SMURRF S080906      180.1 0.5
0 AETB 08/09/200608/09/200608/09/200608/09/200620060809 20060809 20060809 20060809 SMURRF S080906      180.1 9.20
0 AETB 08/09/200608/09/200608/09/200608/09/200620060809 20060809 20060809 20060809 SMURRF S080906      180.1 0.5
0 AETB 08/09/200608/09/200608/09/200608/21/200620060809 20060809 20060809 20060821 SMURRF S SM9221A 1.1
0 AETB 08/09/200608/09/200608/09/200608/21/200620060809 20060809 20060809 20060821 SMURRF S SM9221A 5000
0 AETB 08/09/200608/09/200608/09/200608/21/200620060809 20060809 20060809 20060821 SMURRF S SM9221A 2.0
0 AETB 08/09/200608/09/200608/09/200608/21/200620060809 20060809 20060809 20060821 SMURRF S SM9221AE1.1
0 AETB 08/09/200608/09/200608/09/200608/21/200620060809 20060809 20060809 20060821 SMURRF S SM9221AE2400
0 AETB 08/09/200608/09/200608/09/200608/21/200620060809 20060809 20060809 20060821 SMURRF S SM9221AE1.1
0 AETB 08/16/2006  /  /       : 08/16/200608/16/200620060816 20060816 20060816 Santa Mon 081606      180.1 0.5
0 AETB 08/16/200608/16/200608/16/200608/16/200620060816 20060816 20060816 20060816 Santa Mon 081606      180.1 7.90
0 AETB 08/16/200608/16/200608/16/200608/16/200620060816 20060816 20060816 20060816 Santa Mon 081606      180.1 0.5
0 AETB 08/16/2006  /  /       : 08/16/200608/18/200620060816 20060816 20060818 Santa Mon SM9221A 1.1
0 AETB 08/16/200608/16/200608/16/200608/18/200620060816 20060816 20060816 20060818 Santa Mon SM9221A 1.1
0 AETB 08/16/200608/16/200608/16/200608/18/200620060816 20060816 20060816 20060818 Santa Mon SM9221A 1.1
0 AETB 08/16/2006  /  /       : 08/16/200608/18/200620060816 20060816 20060818 Santa Mon SM9221AE1.1
0 AETB 08/16/200608/16/200608/16/200608/18/200620060816 20060816 20060816 20060818 Santa Mon SM9221AE50000
0 AETB 08/16/200608/16/200608/16/200608/18/200620060816 20060816 20060816 20060818 Santa Mon SM9221AE1.1
0 AETB 08/24/2006  /  /       : 08/24/200608/24/200620060824 20060824 20060824 082406      180.1 0.5
0 AETB 08/24/200608/24/200608/24/200608/24/200620060824 20060824 20060824 20060824 082406      180.1 9.60
0 AETB 08/24/200608/24/200608/24/200608/24/200620060824 20060824 20060824 20060824 082406      180.1 0.5
0 AETB 08/24/2006  /  /       : 08/24/200608/28/200620060824 20060824 20060828 SM9221A 1.1
0 AETB 08/24/200608/24/200608/24/200608/28/200620060824 20060824 20060824 20060828 SM9221A 1.1
0 AETB 08/24/200608/24/200608/24/200608/28/200620060824 20060824 20060824 20060828 SM9221A 1.1
0 AETB 08/24/2006  /  /       : 08/24/200608/28/200620060824 20060824 20060828 SM9221AE1.1
0 AETB 08/24/200608/24/200608/24/200608/28/200620060824 20060824 20060824 20060828 SM9221AE1.1
0 AETB 08/24/200608/24/200608/24/200608/28/200620060824 20060824 20060824 20060828 SM9221AE1.1
0 AETB 08/31/2006  /  /       : 08/31/200608/31/200620060831 20060831 20060831 083106      180.1 0.5
0 AETB 08/31/200608/31/200608/31/200608/31/200620060831 20060831 20060831 20060831 083106      180.1 11.2
0 AETB 08/31/200608/31/200608/31/200608/31/200620060831 20060831 20060831 20060831 083106      180.1 0.5
0 AETB 08/31/2006  /  /       : 08/31/200609/04/200620060831 20060831 20060904 SM9221A 1.1
0 AETB 08/31/200608/31/200608/31/200609/04/200620060831 20060831 20060831 20060904 SM9221A 1.1
0 AETB 08/31/200608/31/200608/31/200609/04/200620060831 20060831 20060831 20060904 SM9221A 1.1
0 AETB 08/31/2006  /  /       : 08/31/200609/04/200620060831 20060831 20060904 SM9221AE1.1
0 AETB 08/31/200608/31/200608/31/200609/04/200620060831 20060831 20060831 20060904 SM9221AE1.1
0 AETB 08/31/200608/31/200608/31/200609/04/200620060831 20060831 20060831 20060904 SM9221AE1.1
0 AETB 09/07/2006  /  /       : 09/07/200609/07/200620060907 20060907 20060907 090706      120.1 5.0
0 AETB 09/07/200609/07/200609/07/200609/07/200620060907 20060907 20060907 20060907 090706      120.1 763
0 AETB 09/07/200609/07/200609/07/200609/07/200620060907 20060907 20060907 20060907 090706      120.1 920
0 AETB 09/07/2006  /  /       : 09/07/200609/07/200620060907 20060907 20060907 090706      150.1 0.01
0 AETB 09/07/200609/07/200609/07/200609/07/200620060907 20060907 20060907 20060907 090706      150.1 8.04
0 AETB 09/07/200609/07/200609/07/200609/07/200620060907 20060907 20060907 20060907 090706      150.1 8.26
0 AETB 09/07/2006  /  /       : 09/07/200609/07/200620060907 20060907 20060907 090706      160.1 10
0 AETB 09/07/200609/07/200609/07/200609/07/200620060907 20060907 20060907 20060907 090706      160.1 492
0 AETB 09/07/200609/07/200609/07/200609/07/200620060907 20060907 20060907 20060907 090706      160.1 580
0 AETB 09/07/2006  /  /       : 09/07/200609/07/200620060907 20060907 20060907 090706      160.2 5.0
0 AETB 09/07/200609/07/200609/07/200609/07/200620060907 20060907 20060907 20060907 090706      160.2 259
0 AETB 09/07/200609/07/200609/07/200609/07/200620060907 20060907 20060907 20060907 090706      160.2 5.0
0 AETB 09/07/2006  /  /       : 09/08/200609/08/200620060907 20060908 20060908 090806      3510C 0.5
0 AETB 09/07/200609/07/200609/08/200609/08/200620060907 20060907 20060908 20060908 090806      3510C 0.5
0 AETB 09/07/200609/07/200609/08/200609/08/200620060907 20060907 20060908 20060908 090806      3510C 0.5
0 AETB 09/07/2006  /  /       : 09/07/200609/07/200620060907 20060907 20060907 090706      180.1 0.5
0 AETB 09/07/200609/07/200609/07/200609/07/200620060907 20060907 20060907 20060907 090706      180.1 149
0 AETB 09/07/200609/07/200609/07/200609/07/200620060907 20060907 20060907 20060907 090706      180.1 0.5
0 AETB 09/07/2006  /  /       : 09/07/200609/11/200620060907 20060907 20060911 SM9221A 1.1
0 AETB 09/07/200609/07/200609/07/200609/11/200620060907 20060907 20060907 20060911 SM9221A 1.1
0 AETB 09/07/200609/07/200609/07/200609/11/200620060907 20060907 20060907 20060911 SM9221A 1.1
0 AETB 09/07/2006  /  /       : 09/07/200609/11/200620060907 20060907 20060911 SM9221AE1.1
0 AETB 09/07/200609/07/200609/07/200609/11/200620060907 20060907 20060907 20060911 SM9221AE1.1
0 AETB 09/07/200609/07/200609/07/200609/11/200620060907 20060907 20060907 20060911 SM9221AE1.1
0 AETB 09/07/2006  /  /       : 09/07/200609/11/200620060907 20060907 20060911 SM9230AB1.1
0 AETB 09/07/200609/07/200609/07/200609/11/200620060907 20060907 20060907 20060911 SM9230AB1720
0 AETB 09/07/200609/07/200609/07/200609/11/200620060907 20060907 20060907 20060911 SM9230AB1.1
0 AETB 09/07/2006  /  /       : 09/07/200609/07/200620060907 20060907 20060907 090706      SM2120-B 1.0
0 AETB 09/07/200609/07/200609/07/200609/07/200620060907 20060907 20060907 20060907 090706      SM2120-B 21.0
0 AETB 09/07/200609/07/200609/07/200609/07/200620060907 20060907 20060907 20060907 090706      SM2120-B 17.0
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0 AETB 09/14/2006  /  /       :   /  /       :   /  /       : 20060914
0 AETB 09/14/200609/13/2006  /  /       :   /  /       : 20060914 20060913
0 AETB 09/14/2006  /  /       : 09/14/200609/15/200620060914 20060914 20060915 091406      3510C 0.1
0 AETB 09/14/2006  /  /       : 09/14/200609/15/200620060914 20060914 20060915 091406      3510C 0.1
0 AETB 09/14/2006  /  /       : 09/14/200609/15/200620060914 20060914 20060915 091406      3510C 0.1
0 AETB 09/14/200609/13/200609/14/200609/15/200620060914 20060913 20060914 20060915 091406      3510C 1.78
0 AETB 09/14/200609/13/200609/14/200609/15/200620060914 20060913 20060914 20060915 091406      3510C 0.1
0 AETB 09/14/200609/13/200609/14/200609/15/200620060914 20060913 20060914 20060915 091406      3510C 1.78
0 AETB 09/14/2006  /  /       : 09/15/200609/15/200620060914 20060915 20060915 091506      5030B 0.005
0 AETB 09/14/200609/13/200609/15/200609/15/200620060914 20060913 20060915 20060915 091506      5030B 1.07
0 AETB 09/19/2006  /  /       : 09/19/200009/19/200620060919 20000919 20060919 091906      3510C 0.1
0 AETB 09/19/2006  /  /       : 09/19/200009/19/200620060919 20000919 20060919 091906      3510C 0.1
0 AETB 09/19/2006  /  /       : 09/19/200009/19/200620060919 20000919 20060919 091906      3510C 0.1
0 AETB 09/19/200609/18/200609/19/200009/19/200620060919 20060918 20000919 20060919 091906      3510C 1.04
0 AETB 09/19/200609/18/200609/19/200009/19/200620060919 20060918 20000919 20060919 091906      3510C 0.113
0 AETB 09/19/200609/18/200609/19/200009/19/200620060919 20060918 20000919 20060919 091906      3510C 1.15
0 AETB 09/19/2006  /  /       : 09/19/200609/19/200620060919 20060919 20060919 091906      5030B 0.005
0 AETB 09/19/200609/18/200609/19/200609/19/200620060919 20060918 20060919 20060919 091906      5030B 0.782
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projid sampidno labprojid labsampid colldate matrix testgroup method submethod extrdate analdate analyte casnum result measure typeresult qualifiers reportlim methlimit mult
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Conductance, Specif 120.1 MAIN 10/12/2006 10/12/2006 Specific conductance-- ND umhos/cm WETCHEMU 10.0 5.0 1
SMURRF-10/12/06 SMURRF-Influent    39327 39327.01 10/12/2006 Aqueous Conductance, Specif 120.1 MAIN 10/12/2006 10/12/2006 Specific conductance-- 930 umhos/cm WETCHEM 10.0 5.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous pH - Electrometric (E 150.1 MAIN 10/12/2006 10/12/2006 pH PHSOIL NA pH unit WETCHEMUNA 0.01 0.01 1
SMURRF-10/12/06 SMURRF-Influent    39327 39327.01 10/12/2006 Aqueous pH - Electrometric (E 150.1 MAIN 10/12/2006 10/12/2006 pH PHSOIL 7.82 pH unit WETCHEM 0.01 0.01 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Total Dissolved Solid160.1 MAIN 10/16/2006 10/16/2006 Total Dissolved Solid10-33-3 ND mg/L WETCHEMU 10 10 1
SMURRF-10/12/06 SMURRF-Influent    39327 39327.01 10/12/2006 Aqueous Total Dissolved Solid160.1 MAIN 10/16/2006 10/16/2006 Total Dissolved Solid10-33-3 604 mg/L WETCHEM 10 10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Residue, Non-Filterab160.2 MAIN 10/13/2006 10/13/2006 Total Suspended Sol ND mg/L WETCHEMU 10.0 5.0 1
SMURRF-10/12/06 SMURRF-Influent    39327 39327.01 10/12/2006 Aqueous Residue, Non-Filterab160.2 MAIN 10/13/2006 10/13/2006 Total Suspended Sol 510 mg/L WETCHEM 10.0 5.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Residue, Non-Filterab160.2 MAIN 10/13/2006 10/13/2006 Total Suspended Sol ND mg/L WETCHEMU 10.0 5.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Oil and Grease, Grav1664 MAIN 10/13/2006 10/13/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 SMURRF-Influent    39327 39327.01 10/12/2006 Aqueous Oil and Grease, Grav1664 MAIN 10/13/2006 10/13/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Oil and Grease, Grav1664 MAIN 10/13/2006 10/13/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 10/12/2006 10/12/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF-10/12/06 SMURRF-Influent    39327 39327.01 10/12/2006 Aqueous Turbidity, Nephelome180.1 MAIN 10/12/2006 10/12/2006 Turbidity -- 189 NTU WETCHEM 1.0 0.5 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Turbidity, Nephelome180.1 MAIN 10/12/2006 10/12/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Antimony 7440-36-0 ND mg/L DEFINORGU 0.10 0.05 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Arsenic 7440-38-2 ND mg/L DEFINORGU 0.10 0.05 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Beryllium 7440-41-7 ND mg/L DEFINORGU 0.05 0.01 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Cadmium 7440-43-9 ND mg/L DEFINORGU 0.05 0.01 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Chromium 7440-47-3 ND mg/L DEFINORGU 0.05 0.01 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Copper 7440-50-8 ND mg/L DEFINORGU 0.05 0.01 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Lead 7439-92-1 ND mg/L DEFINORGU 0.10 0.05 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Mercury (By EPA 2457439-97-6 ND mg/L DEFINORGU 0.002 0.001 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Nickel 7440-02-0 ND mg/L DEFINORGU 0.05 0.01 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Selenium 7782-49-2 ND mg/L DEFINORGU 0.10 0.05 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Silver 7440-22-4 ND mg/L DEFINORGU 0.05 0.01 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Thallium 7440-28-0 ND mg/L DEFINORGU 0.10 0.05 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Zinc 7440-66-6 ND mg/L DEFINORGU 0.05 0.01 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Antimony 7440-36-0 ND mg/L DEFINORGU 0.10 0.05 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Arsenic 7440-38-2 ND mg/L DEFINORGU 0.10 0.05 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Beryllium 7440-41-7 ND mg/L DEFINORGU 0.05 0.01 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Cadmium 7440-43-9 ND mg/L DEFINORGU 0.05 0.01 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Chromium 7440-47-3 ND mg/L DEFINORGU 0.05 0.01 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Copper 7440-50-8 ND mg/L DEFINORGU 0.05 0.01 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Lead 7439-92-1 ND mg/L DEFINORGU 0.10 0.05 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Mercury (By EPA 2457439-97-6 ND mg/L DEFINORGU 0.002 0.001 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Nickel 7440-02-0 ND mg/L DEFINORGU 0.05 0.01 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Selenium 7782-49-2 ND mg/L DEFINORGU 0.10 0.05 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Silver 7440-22-4 ND mg/L DEFINORGU 0.05 0.01 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Thallium 7440-28-0 ND mg/L DEFINORGU 0.10 0.05 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Priority Pollutant Met 200PPM MAIN 10/17/2006 10/17/2006 Zinc 7440-66-6 0.034J mg/L DEFINORGJ 0.05 0.01 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Aroclor-1016 (PCB-1 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Aroclor-1221 (PCB-1 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Aroclor-1232 (PCB-1 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Aroclor-1242 (PCB-1 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Aroclor-1248 (PCB-1 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Aroclor-1254 (PCB-1 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Aroclor-1260 (PCB-1 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 alpha-Hexachlorocyc319-84-6 ND ug/L ORG-2 U 0.050 0.050 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 beta-Hexachlorocyclo319-85-7 ND ug/L ORG-2 U 0.050 0.050 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 delta-Hexachlorocycl 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 gamma-Hexachloroc 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Hexachlorocyclopent 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1
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SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 alpha-Hexachlorocyc319-84-6 ND ug/L ORG-2 U 0.050 0.050 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 beta-Hexachlorocyclo319-85-7 ND ug/L ORG-2 U 0.050 0.050 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 gamma-Hexachloroc 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Aroclor-1016 (PCB-1 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Aroclor-1221 (PCB-1 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Aroclor-1232 (PCB-1 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Aroclor-1242 (PCB-1 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Aroclor-1248 (PCB-1 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Aroclor-1254 (PCB-1 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Aroclor-1260 (PCB-1 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 delta-Hexachlorocycl 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Pesticide508 MAIN 10/16/2006 10/20/2006 Hexachlorocyclopent 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 2,4,5-T (2,4,5-Trichlo93-76-5 ND ug/L ORG-2 U 0.20 0.20 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 3,5-Dichlorobenzoic a51-365-5 ND ug/L ORG-2 U 1.0 1.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 Pentachlorophenol (P87-86-5 ND ug/L ORG-2 U 0.20 0.20 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 3,5-Dichlorobenzoic a51-365-5 ND ug/L ORG-2 U 1.0 1.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 Pentachlorophenol (P87-86-5 ND ug/L ORG-2 U 0.20 0.20 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 2,4,5-T (2,4,5-Trichlo93-76-5 ND ug/L ORG-2 U 0.20 0.20 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Chlorinated Herbicide515.3 MAIN 10/16/2006 10/20/2006 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,1,1,2-Tetrachloroet 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,1,1-Trichloroethane71-55-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,1,2,2-Tetrachloroet 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,1,2-Trichloroethane79-00-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2,3-Trichlorobenzen87-61-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2,3-Trichloropropan96-18-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2,4-Trichlorobenzen120-82-1 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2,4-Trimethylbenze95-63-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2-Dibromo-3-chloro96-12-8 ND ug/L ORG-2 U 0.50 0.25 1
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SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2-Dibromoethane ( 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2-Dichloroethane (E107-06-2 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,3,5-Trimethylbenze108-67-8 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 2-Chloroethyl vinyl et110-75-8 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 4-Methyl-2-pentanon 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Bromobenzene (Phen108-86-1 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Bromochloromethane74-97-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Bromodichlorometha 75-27-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Bromoform (Tribromo75-25-2 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Bromomethane (Meth74-83-9 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Chloroform (Trichloro67-66-3 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Chloromethane (Meth74-87-3 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 cis-1,2-Dichloroethen156-59-2 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 cis-1,3-Dichloroprope10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Dibromochlorometha 124-48-1 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Dichlorodifluorometha75-71-8 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Hexachlorobutadiene87-68-3 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 m,p-Xylenes 1330-20-7P/M ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Methyl-tert-butyl ethe1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Methylene chloride (D75-09-2 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Toluene (Methyl benz108-88-3 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 trans-1,2-Dichloroeth156-60-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 trans-1,3-Dichloropro10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Trichlorofluoromethan75-69-4 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Trichlorotrifluoroethan76-13-1 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Vinyl chloride (Chloro75-01-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Total trihalomethane ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Bromoform (Tribromo75-25-2 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Bromobenzene (Phen108-86-1 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Bromochloromethane74-97-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Bromodichlorometha 75-27-4 6.2 ug/L ORG-2 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Bromomethane (Meth74-83-9 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 2-Chloroethyl vinyl et110-75-8 ND ug/L ORG-2 U 1.0 0.5 1
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SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Chloroform (Trichloro67-66-3 11.3 ug/L ORG-2 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Chloromethane (Meth74-87-3 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2-Dibromo-3-chloro96-12-8 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2-Dibromoethane ( 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Dichlorodifluorometha75-71-8 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2-Dichloroethane (E107-06-2 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 cis-1,2-Dichloroethen156-59-2 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 trans-1,2-Dichloroeth156-60-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 cis-1,3-Dichloroprope10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 trans-1,3-Dichloropro10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Hexachlorobutadiene87-68-3 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Methyl-tert-butyl ethe1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 4-Methyl-2-pentanon 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Methylene chloride (D75-09-2 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,1,1,2-Tetrachloroet 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,1,2,2-Tetrachloroet 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Toluene (Methyl benz108-88-3 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2,3-Trichlorobenzen87-61-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2,4-Trichlorobenzen120-82-1 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,1,1-Trichloroethane71-55-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,1,2-Trichloroethane79-00-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Trichlorofluoromethan75-69-4 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2,3-Trichloropropan96-18-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,2,4-Trimethylbenze95-63-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 1,3,5-Trimethylbenze108-67-8 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Vinyl chloride (Chloro75-01-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 m,p-Xylenes 1330-20-7P/M ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Dibromochlorometha 124-48-1 3.9 ug/L ORG-2 0.50 0.25 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Trichlorotrifluoroethan76-13-1 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Volatile Organic Com524.2 MAIN 10/25/2006 10/25/2006 Total trihalomethane 21.4 ug/L ORG-2 0.50 0.25 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1
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SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Nitrogen and Phosph525.2 507 10/17/2006 10/21/2006 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Benzo(b)fluoranthene205-99-2 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Benzo(k)fluoranthene207-08-9 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Bis(2-ethylhexyl) phth117-81-7 ND ug/L ORG-2 U 3.0 3.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Bis(2-ethylhexyl)adip 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Butyl benzyl phthalat 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Dibenz(a,h)anthracen53-70-3 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Indeno(1,2,3-cd)pyre 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Benzo(b)fluoranthene205-99-2 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Benzo(k)fluoranthene207-08-9 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Bis(2-ethylhexyl) phth117-81-7 ND ug/L ORG-2 U 3.0 3.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Bis(2-ethylhexyl)adip 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Butyl benzyl phthalat 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Dibenz(a,h)anthracen53-70-3 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Indeno(1,2,3-cd)pyre 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Semivolatile Organic 525.2 SHORT LIST 10/17/2006 10/21/2006 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 3-Hydroxycarbofuran16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Carbofuran (Furadan1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 3-Hydroxycarbofuran16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Carbofuran (Furadan1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous N-Methylcarbamoylox531.1 MAIN 10/17/2006 10/17/2006 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Bicarbonate (as CaC -- ND mg/L WETCHEMU 2 1 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Carbonate (as CaCO786-19-6 ND mg/L WETCHEMU 2 1 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Hydroxide (as CaCO -- ND mg/L WETCHEMU 2 1 1
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SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Total Alkalinity -- ND mg/L WETCHEMU 2 1 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Anions Total (meq/L) -- NA mg/L WETCHEMUNA 0.01 0.01 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Cations Total (meq/L -- NA mg/L WETCHEMUNA 0.01 0.01 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Ion Balance (percent -- NA mg/L WETCHEMUNA 0.01 0.01 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Chloride (Cl), Total 16887-00-6 ND mg/L WETCHEMU 1.0 0.5 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Conductivity (umhos/ -- ND mg/L WETCHEMU 10 5 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Fluoride, Total 16984-48-8 ND mg/L WETCHEMU 0.2 0.1 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Hardness (Ca,Mg) as-- ND mg/L WETCHEMU 2 1 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Nitrate as Nitrogen 14797-55-8 ND mg/L WETCHEMU 0.10 0.05 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEMU 0.02 0.01 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 pH (pH units) -- NA mg/L WETCHEMUNA 0.01 0.01 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Sulfate 14808-79-8 ND mg/L WETCHEMU 10 5 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Surfactants (MBAS) -- ND mg/L WETCHEMU 0.05 0.03 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Total Dissolved Solid10-33-3 ND mg/L WETCHEMU 10 5 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Aluminum 7429-90-5 ND mg/L WETCHEMU 0.10 0.05 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Calcium 7440-70-2 ND mg/L WETCHEMU 0.10 0.05 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Copper 7440-50-8 ND mg/L WETCHEMU 0.02 0.01 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Iron 7439-89-6 ND mg/L WETCHEMU 0.02 0.01 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Magnesium 7439-95-4 ND mg/L WETCHEMU 0.10 0.05 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Manganese 7439-96-5 ND mg/L WETCHEMU 0.01 0.01 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Potassium 7440-09-7 ND mg/L WETCHEMU 0.20 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Sodium 7440-23-5 ND mg/L WETCHEMU 0.50 0.10 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Zinc 7440-66-6 ND mg/L WETCHEMU 0.02 0.01 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Bicarbonate (as CaC -- 152 mg/L WETCHEM 2 1 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Carbonate (as CaCO786-19-6 8.00 mg/L WETCHEM 2 1 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Total Alkalinity -- 160 mg/L WETCHEM 2 1 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Chloride (Cl), Total 16887-00-6 105 mg/L WETCHEM 1.0 0.5 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Conductivity (umhos/ -- 906 mg/L WETCHEM 10 5 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Hardness (Ca,Mg) as-- 242 mg/L WETCHEM 2 1 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Nitrate as Nitrogen 14797-55-8 1.85 mg/L WETCHEM 0.10 0.05 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEMU 0.02 0.01 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Sulfate 14808-79-8 116 mg/L WETCHEM 10 5 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Total Dissolved Solid10-33-3 596 mg/L WETCHEM 10 5 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Aluminum 7429-90-5 0.054J mg/L WETCHEMJ 0.10 0.05 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Calcium 7440-70-2 66.2 mg/L WETCHEM 0.10 0.05 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Copper 7440-50-8 ND mg/L WETCHEMU 0.02 0.01 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Iron 7439-89-6 0.023 mg/L WETCHEM 0.02 0.01 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Magnesium 7439-95-4 27.3 mg/L WETCHEM 0.10 0.05 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Manganese 7439-96-5 ND mg/L WETCHEMU 0.01 0.01 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Potassium 7440-09-7 5.86 mg/L WETCHEM 0.20 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Sodium 7440-23-5 77.0 mg/L WETCHEM 0.50 0.10 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Zinc 7440-66-6 0.034 mg/L WETCHEM 0.02 0.01 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Cations Total (meq/L -- 9.09 mg/L WETCHEM 0.01 0.01 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Anions Total (meq/L) -- 8.72 mg/L WETCHEM 0.01 0.01 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Ion Balance (percent -- 2.08 mg/L WETCHEM 0.01 0.01 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Fluoride, Total 16984-48-8 0.2 mg/L WETCHEM 0.2 0.1 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Surfactants (MBAS) -- ND mg/L WETCHEMU 0.05 0.03 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 Hydroxide (as CaCO -- ND mg/L WETCHEMU 2 1 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous General Minerals GEN.-MINERALS MAIN 10/17/2006 10/17/2006 pH (pH units) -- 8.40 mg/L WETCHEM 0.01 0.01 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-D MAIN 10/12/2006 10/14/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-10/12/06 SMURRF-Influent    39327 39327.01 10/12/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 10/12/2006 10/14/2006 Coliform, total -- >160,000 MPN/100 mNONE U 1.1 1.1 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 10/12/2006 10/14/2006 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 10/12/2006 10/14/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-10/12/06 SMURRF-Influent    39327 39327.01 10/12/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 10/12/2006 10/14/2006 Coliform, fecal -- >160,000 MPN/100 mNONE U 1.1 1.1 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 10/12/2006 10/14/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Fecal Enterococci by SM-9230A-B MAIN 10/12/2006 10/14/2006 Fecal Enterococci NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-10/12/06 SMURRF-Influent    39327 39327.01 10/12/2006 Aqueous Fecal Enterococci by SM-9230A-B MAIN 10/12/2006 10/14/2006 Fecal Enterococci 160,000 MPN/100 mNONE 1.1 1.1 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Fecal Enterococci by SM-9230A-B MAIN 10/12/2006 10/14/2006 Fecal Enterococci ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-10/12/06 Method Blank    39327        MBAQ   -   - Aqueous Color (By Visual ComSM2120-B MAIN 10/12/2006 10/12/2006 Color COLOR ND Color UnitsORG-4 U 1.0 1.0 1
SMURRF-10/12/06 SMURRF-Influent    39327 39327.01 10/12/2006 Aqueous Color (By Visual ComSM2120-B MAIN 10/12/2006 10/12/2006 Color COLOR 21.0 Color UnitsORG-4 1.0 1.0 1
SMURRF-10/12/06 SMURRF-Effluent    39327 39327.02 10/12/2006 Aqueous Color (By Visual ComSM2120-B MAIN 10/12/2006 10/12/2006 Color COLOR ND Color UnitsORG-4 U 1.0 1.0 1
SMURRF-10/17/06 Method Blank    39382        MBAQ 10/17/2006 Aqueous Turbidity, Nephelome180.1 MAIN 10/17/2006 10/17/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF-10/17/06 SMURRF-  Influent    39382 39382.01 10/17/2006 Aqueous Turbidity, Nephelome180.1 MAIN 10/17/2006 10/17/2006 Turbidity -- 55.9 NTU WETCHEM 1.0 0.5 1
SMURRF-10/17/06 SMURRF-  Effluent    39382 39382.02 10/17/2006 Aqueous Turbidity, Nephelome180.1 MAIN 10/17/2006 10/17/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF-10/17/06 Method Blank    39382        MBAQ 10/17/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 10/17/2006 10/19/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-10/17/06 SMURRF-  Influent    39382 39382.01 10/17/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 10/17/2006 10/19/2006 Coliform, total -- 16,000 MPN/100 mNONE 1.1 1.1 1
SMURRF-10/17/06 SMURRF-  Effluent    39382 39382.02 10/17/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 10/17/2006 10/19/2006 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-10/17/06 Method Blank    39382        MBAQ 10/17/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 10/17/2006 10/19/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-10/17/06 SMURRF-  Influent    39382 39382.01 10/17/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 10/17/2006 10/19/2006 Coliform, fecal -- 16,000 MPN/100 mNONE 1.1 1.1 1
SMURRF-10/17/06 SMURRF-  Effluent    39382 39382.02 10/17/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 10/17/2006 10/19/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-10/23/06 Method Blank    39447        MBAQ 10/23/2006 Aqueous Turbidity, Nephelome180.1 MAIN 10/23/2006 10/23/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF-10/23/06 SMURRF-Influent    39447 39447.01 10/23/2006 Aqueous Turbidity, Nephelome180.1 MAIN 10/23/2006 10/23/2006 Turbidity -- 21.4 NTU WETCHEM 1.0 0.5 1
SMURRF-10/23/06 SMURRF-Effluent    39447 39447.02 10/23/2006 Aqueous Turbidity, Nephelome180.1 MAIN 10/23/2006 10/23/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
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SMURRF-10/23/06 Method Blank    39447        MBAQ 10/23/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 10/23/2006 10/27/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-10/23/06 SMURRF-Influent    39447 39447.01 10/23/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 10/23/2006 10/27/2006 Coliform, total -- >16,000 MPN/100 mNONE U 1.1 1.1 1
SMURRF-10/23/06 SMURRF-Effluent    39447 39447.02 10/23/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 10/23/2006 10/27/2006 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-10/23/06 Method Blank    39447        MBAQ 10/23/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 10/23/2006 10/27/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-10/23/06 SMURRF-Influent    39447 39447.01 10/23/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 10/23/2006 10/27/2006 Coliform, fecal -- >16,000 MPN/100 mNONE U 1.1 1.1 1
SMURRF-10/23/06 SMURRF-Effluent    39447 39447.02 10/23/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 10/23/2006 10/27/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-11/07/06 Method Blank    39600        MBAQ   -   - Aqueous Conductance, Specif 120.1 MAIN 11/7/2006 11/7/2006 Specific conductance-- ND umhos/cm WETCHEMU 10.0 5.0 1
SMURRF-11/07/06 Smurrf Influent    39600 39600.01 11/7/2006 Aqueous Conductance, Specif 120.1 MAIN 11/7/2006 11/7/2006 Specific conductance-- 920 umhos/cm WETCHEM 10.0 5.0 1
SMURRF-11/07/06 Smurrf Effluent    39600 39600.02 11/7/2006 Aqueous Conductance, Specif 120.1 MAIN 11/7/2006 11/7/2006 Specific conductance-- 682 umhos/cm WETCHEM 10.0 5.0 1
SMURRF-11/07/06 Method Blank    39600        MBAQ   -   - Aqueous pH - Electrometric (E 150.1 MAIN 11/7/2006 11/7/2006 pH PHSOIL NA pH unit WETCHEMUNA 0.01 0.01 1
SMURRF-11/07/06 Smurrf Influent    39600 39600.01 11/7/2006 Aqueous pH - Electrometric (E 150.1 MAIN 11/7/2006 11/7/2006 pH PHSOIL 8.11 pH unit WETCHEM 0.01 0.01 1
SMURRF-11/07/06 Smurrf Effluent    39600 39600.02 11/7/2006 Aqueous pH - Electrometric (E 150.1 MAIN 11/7/2006 11/7/2006 pH PHSOIL 8.30 pH unit WETCHEM 0.01 0.01 1
SMURRF-11/07/06 Method Blank    39600        MBAQ   -   - Aqueous Total Dissolved Solid160.1 MAIN 11/10/2006 11/10/2006 Total Dissolved Solid10-33-3 ND mg/L WETCHEMU 10 10 1
SMURRF-11/07/06 Smurrf Influent    39600 39600.01 11/7/2006 Aqueous Total Dissolved Solid160.1 MAIN 11/10/2006 11/10/2006 Total Dissolved Solid10-33-3 600 mg/L WETCHEM 10 10 1
SMURRF-11/07/06 Smurrf Effluent    39600 39600.02 11/7/2006 Aqueous Total Dissolved Solid160.1 MAIN 11/10/2006 11/10/2006 Total Dissolved Solid10-33-3 444 mg/L WETCHEM 10 10 1
SMURRF-11/07/06 Method Blank    39600        MBAQ   -   - Aqueous Residue, Non-Filterab160.2 MAIN 11/8/2006 11/8/2006 Total Suspended Sol ND mg/L WETCHEMU 10.0 5.0 1
SMURRF-11/07/06 Smurrf Influent    39600 39600.01 11/7/2006 Aqueous Residue, Non-Filterab160.2 MAIN 11/8/2006 11/8/2006 Total Suspended Sol 48.0 mg/L WETCHEM 10.0 5.0 1
SMURRF-11/07/06 Smurrf Effluent    39600 39600.02 11/7/2006 Aqueous Residue, Non-Filterab160.2 MAIN 11/8/2006 11/8/2006 Total Suspended Sol ND mg/L WETCHEMU 10.0 5.0 1
SMURRF-11/07/06 Method Blank    39600        MBAQ   -   - Aqueous Oil and Grease, Grav1664 MAIN 11/10/2006 11/10/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1
SMURRF-11/07/06 Smurrf Influent    39600 39600.01 11/7/2006 Aqueous Oil and Grease, Grav1664 MAIN 11/10/2006 11/10/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1
SMURRF-11/07/06 Smurrf Effluent    39600 39600.02 11/7/2006 Aqueous Oil and Grease, Grav1664 MAIN 11/10/2006 11/10/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1
SMURRF-11/07/06 Method Blank    39600        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 11/7/2006 11/7/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF-11/07/06 Smurrf Influent    39600 39600.01 11/7/2006 Aqueous Turbidity, Nephelome180.1 MAIN 11/7/2006 11/7/2006 Turbidity -- 28.0 NTU WETCHEM 1.0 0.5 1
SMURRF-11/07/06 Smurrf Effluent    39600 39600.02 11/7/2006 Aqueous Turbidity, Nephelome180.1 MAIN 11/7/2006 11/7/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF-11/07/06 Method Blank    39600        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-D MAIN 11/7/2006 11/9/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-11/07/06 Smurrf Influent    39600 39600.01 11/7/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 11/7/2006 11/9/2006 Coliform, total -- <2.0 MPN/100 mNONE U 1.1 1.1 1
SMURRF-11/07/06 Smurrf Effluent    39600 39600.02 11/7/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 11/7/2006 11/9/2006 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-11/07/06 Method Blank    39600        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 11/7/2006 11/9/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-11/07/06 Smurrf Influent    39600 39600.01 11/7/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 11/7/2006 11/9/2006 Coliform, fecal -- <2.0 MPN/100 mNONE U 1.1 1.1 1
SMURRF-11/07/06 Smurrf Effluent    39600 39600.02 11/7/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 11/7/2006 11/9/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-11/07/06 Method Blank    39600        MBAQ   -   - Aqueous Fecal Enterococci by SM-9230A-B MAIN 11/7/2006 11/9/2006 Fecal Enterococci NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-11/07/06 Smurrf Influent    39600 39600.01 11/7/2006 Aqueous Fecal Enterococci by SM-9230A-B MAIN 11/7/2006 11/9/2006 Fecal Enterococci <2.0 MPN/100 mNONE U 1.1 1.1 1
SMURRF-11/07/06 Smurrf Effluent    39600 39600.02 11/7/2006 Aqueous Fecal Enterococci by SM-9230A-B MAIN 11/7/2006 11/9/2006 Fecal Enterococci ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-11/07/06 Method Blank    39600        MBAQ   -   - Aqueous Color (By Visual ComSM2120-B MAIN 11/7/2006 11/7/2006 Color COLOR ND Color UnitsORG-4 U 1.0 1.0 1
SMURRF-11/07/06 Smurrf Influent    39600 39600.01 11/7/2006 Aqueous Color (By Visual ComSM2120-B MAIN 11/7/2006 11/7/2006 Color COLOR 38.0 Color UnitsORG-4 1.0 1.0 1
SMURRF-11/07/06 Smurrf Effluent    39600 39600.02 11/7/2006 Aqueous Color (By Visual ComSM2120-B MAIN 11/7/2006 11/7/2006 Color COLOR 8.00 Color UnitsORG-4 1.0 1.0 1
SMURRF-11/14/06 Method Blank    39688        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 11/14/2006 11/14/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF-11/14/06 SMURRF-Influent    39688 39688.01 11/14/2006 Aqueous Turbidity, Nephelome180.1 MAIN 11/14/2006 11/14/2006 Turbidity -- 7.45 NTU WETCHEM 1.0 0.5 1
SMURRF-11/14/06 SMURRF-Efluent    39688 39688.02 11/14/2006 Aqueous Turbidity, Nephelome180.1 MAIN 11/14/2006 11/14/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF-11/14/06 Method Blank    39688        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-D MAIN 11/14/2006 11/16/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-11/14/06 SMURRF-Influent    39688 39688.01 11/14/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 11/14/2006 11/16/2006 Coliform, total -- <2.0 MPN/100 mNONE U 1.1 1.1 1
SMURRF-11/14/06 SMURRF-Efluent    39688 39688.02 11/14/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 11/14/2006 11/16/2006 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-11/14/06 PSF    39688 39688.03 11/14/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 11/14/2006 11/16/2006 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-11/14/06 Method Blank    39688        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 11/14/2006 11/16/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-11/14/06 SMURRF-Influent    39688 39688.01 11/14/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 11/14/2006 11/16/2006 Coliform, fecal -- <2.0 MPN/100 mNONE U 1.1 1.1 1
SMURRF-11/14/06 SMURRF-Efluent    39688 39688.02 11/14/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 11/14/2006 11/16/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-11/14/06 PSF    39688 39688.03 11/14/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 11/14/2006 11/16/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-11/20/06 Method Blank    39754        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 11/20/2006 11/20/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF-11/20/06 Smurrf Influent    39754 39754.01 11/20/2006 Aqueous Turbidity, Nephelome180.1 MAIN 11/20/2006 11/20/2006 Turbidity -- 51.3 NTU WETCHEM 1.0 0.5 1
SMURRF-11/20/06 Smurrf Effluent    39754 39754.02 11/20/2006 Aqueous Turbidity, Nephelome180.1 MAIN 11/20/2006 11/20/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF-11/20/06 Method Blank    39754        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-D MAIN 11/20/2006 11/24/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-11/20/06 Smurrf Influent    39754 39754.01 11/20/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 11/20/2006 11/24/2006 Coliform, total -- >1,600 MPN/100 mNONE U 1.1 1.1 1
SMURRF-11/20/06 Smurrf Effluent    39754 39754.02 11/20/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 11/20/2006 11/22/2006 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-11/20/06 Method Blank    39754        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 11/20/2006 11/24/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-11/20/06 Smurrf Influent    39754 39754.01 11/20/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 11/20/2006 11/24/2006 Coliform, fecal -- >1,600 MPN/100 mNONE U 1.1 1.1 1
SMURRF-11/20/06 Smurrf Effluent    39754 39754.02 11/20/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 11/20/2006 11/22/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF 11-28-06 Method Blank    39808        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 11/28/2006 11/28/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF 11-28-06 Smurrf Influent    39808 39808.01 11/28/2006 Aqueous Turbidity, Nephelome180.1 MAIN 11/28/2006 11/28/2006 Turbidity -- 19.7 NTU WETCHEM 1.0 0.5 1
SMURRF 11-28-06 Smurrf Effluent    39808 39808.02 11/28/2006 Aqueous Turbidity, Nephelome180.1 MAIN 11/28/2006 11/28/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF 11-28-06 Method Blank    39808        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-D MAIN 11/28/2006 11/30/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF 11-28-06 Smurrf Influent    39808 39808.01 11/28/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 11/28/2006 11/30/2006 Coliform, total -- >1,600 MPN/100 mNONE U 1.1 1.1 1
SMURRF 11-28-06 Smurrf Effluent    39808 39808.02 11/28/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 11/28/2006 11/30/2006 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF 11-28-06 Method Blank    39808        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 11/28/2006 11/30/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF 11-28-06 Smurrf Influent    39808 39808.01 11/28/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 11/28/2006 11/30/2006 Coliform, fecal -- >1,600 MPN/100 mNONE U 1.1 1.1 1
SMURRF 11-28-06 Smurrf Effluent    39808 39808.02 11/28/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 11/28/2006 11/30/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-12-07-2006Method Blank    39920        MBAQ   -   - Aqueous Conductance, Specif 120.1 MAIN 12/7/2006 12/7/2006 Specific conductance-- ND umhos/cm WETCHEMU 10.0 5.0 1
SMURRF-12-07-2006SMURRF Influent    39920 39920.01 12/7/2006 Aqueous Conductance, Specif 120.1 MAIN 12/7/2006 12/7/2006 Specific conductance-- 791 umhos/cm WETCHEM 10.0 5.0 1
SMURRF-12-07-2006SMURRF Effluent    39920 39920.02 12/7/2006 Aqueous Conductance, Specif 120.1 MAIN 12/7/2006 12/7/2006 Specific conductance-- 969 umhos/cm WETCHEM 10.0 5.0 1
SMURRF-12-07-2006Method Blank    39920        MBAQ   -   - Aqueous pH - Electrometric (E 150.1 MAIN 12/7/2006 12/7/2006 pH PHSOIL NA pH unit WETCHEMUNA 0.01 0.01 1
SMURRF-12-07-2006SMURRF Influent    39920 39920.01 12/7/2006 Aqueous pH - Electrometric (E 150.1 MAIN 12/7/2006 12/7/2006 pH PHSOIL 7.40 pH unit WETCHEM 0.01 0.01 1
SMURRF-12-07-2006SMURRF Effluent    39920 39920.02 12/7/2006 Aqueous pH - Electrometric (E 150.1 MAIN 12/7/2006 12/7/2006 pH PHSOIL 8.04 pH unit WETCHEM 0.01 0.01 1
SMURRF-12-07-2006Method Blank    39920        MBAQ   -   - Aqueous Total Dissolved Solid160.1 MAIN 12/13/2006 12/13/2006 Total Dissolved Solid10-33-3 ND mg/L WETCHEMU 10 10 1
SMURRF-12-07-2006SMURRF Influent    39920 39920.01 12/7/2006 Aqueous Total Dissolved Solid160.1 MAIN 12/13/2006 12/13/2006 Total Dissolved Solid10-33-3 524 mg/L WETCHEM 10 10 1

RB-AR46119



SMURRF-12-07-2006SMURRF Effluent    39920 39920.02 12/7/2006 Aqueous Total Dissolved Solid160.1 MAIN 12/13/2006 12/13/2006 Total Dissolved Solid10-33-3 636 mg/L WETCHEM 10 10 1
SMURRF-12-07-2006Method Blank    39920        MBAQ   -   - Aqueous Residue, Non-Filterab160.2 MAIN 12/11/2006 12/11/2006 Total Suspended Sol ND mg/L WETCHEMU 10.0 5.0 1
SMURRF-12-07-2006SMURRF Influent    39920 39920.01 12/7/2006 Aqueous Residue, Non-Filterab160.2 MAIN 12/11/2006 12/11/2006 Total Suspended Sol 450 mg/L WETCHEM 10.0 5.0 1
SMURRF-12-07-2006SMURRF Effluent    39920 39920.02 12/7/2006 Aqueous Residue, Non-Filterab160.2 MAIN 12/11/2006 12/11/2006 Total Suspended Sol ND mg/L WETCHEMU 10.0 5.0 1
SMURRF-12-07-2006Method Blank    39920        MBAQ   -   - Aqueous Oil and Grease, Grav1664 MAIN 12/11/2006 12/11/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1
SMURRF-12-07-2006SMURRF Influent    39920 39920.01 12/7/2006 Aqueous Oil and Grease, Grav1664 MAIN 12/11/2006 12/11/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1
SMURRF-12-07-2006SMURRF Effluent    39920 39920.02 12/7/2006 Aqueous Oil and Grease, Grav1664 MAIN 12/11/2006 12/11/2006 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1
SMURRF-12-07-2006Method Blank    39920        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 12/7/2006 12/7/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF-12-07-2006SMURRF Influent    39920 39920.01 12/7/2006 Aqueous Turbidity, Nephelome180.1 MAIN 12/7/2006 12/7/2006 Turbidity -- 327 NTU WETCHEM 1.0 0.5 1
SMURRF-12-07-2006SMURRF Effluent    39920 39920.02 12/7/2006 Aqueous Turbidity, Nephelome180.1 MAIN 12/7/2006 12/7/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF-12-07-2006Method Blank    39920        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-D MAIN 12/7/2006 12/7/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-12-07-2006SMURRF Influent    39920 39920.01 12/7/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 12/7/2006 12/7/2006 Coliform, total -- >16,000 MPN/100 mNONE U 1.1 1.1 1
SMURRF-12-07-2006SMURRF Effluent    39920 39920.02 12/7/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 12/7/2006 12/7/2006 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-12-07-2006Method Blank    39920        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 12/7/2006 12/7/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-12-07-2006SMURRF Influent    39920 39920.01 12/7/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 12/7/2006 12/7/2006 Coliform, fecal -- >16,000 MPN/100 mNONE U 1.1 1.1 1
SMURRF-12-07-2006SMURRF Effluent    39920 39920.02 12/7/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 12/7/2006 12/18/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-12-07-2006Method Blank    39920        MBAQ   -   - Aqueous Fecal Enterococci by SM-9230A-B MAIN 12/7/2006 12/7/2006 Fecal Enterococci NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-12-07-2006SMURRF Influent    39920 39920.01 12/7/2006 Aqueous Fecal Enterococci by SM-9230A-B MAIN 12/7/2006 12/7/2006 Fecal Enterococci 5,000 MPN/100 mNONE 1.1 1.1 1
SMURRF-12-07-2006SMURRF Effluent    39920 39920.02 12/7/2006 Aqueous Fecal Enterococci by SM-9230A-B MAIN 12/7/2006 12/18/2006 Fecal Enterococci ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-12-07-2006Method Blank    39920        MBAQ   -   - Aqueous Color (By Visual ComSM2120-B MAIN 12/7/2006 12/7/2006 Color COLOR ND Color UnitsORG-4 U 1.0 1.0 1
SMURRF-12-07-2006SMURRF Influent    39920 39920.01 12/7/2006 Aqueous Color (By Visual ComSM2120-B MAIN 12/7/2006 12/7/2006 Color COLOR 21.0 Color UnitsORG-4 1.0 1.0 1
SMURRF-12-07-2006SMURRF Effluent    39920 39920.02 12/7/2006 Aqueous Color (By Visual ComSM2120-B MAIN 12/7/2006 12/7/2006 Color COLOR 11.0 Color UnitsORG-4 1.0 1.0 1
SMURRF-12-12-2006Method Blank    39969        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 12/12/2006 12/12/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF-12-12-2006SMURRF-Influent    39969 39969.01 12/12/2006 Aqueous Turbidity, Nephelome180.1 MAIN 12/12/2006 12/12/2006 Turbidity -- 16.9 NTU WETCHEM 1.0 0.5 1
SMURRF-12-12-2006SMURRF-Effluent    39969 39969.02 12/12/2006 Aqueous Turbidity, Nephelome180.1 MAIN 12/12/2006 12/12/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF-12-12-2006Method Blank    39969        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-D MAIN 12/12/2006 12/19/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-12-12-2006SMURRF-Influent    39969 39969.01 12/12/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 12/12/2006 12/19/2006 Coliform, total -- >1,600 MPN/100 mNONE U 1.1 1.1 1
SMURRF-12-12-2006SMURRF-Effluent    39969 39969.02 12/12/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 12/12/2006 12/15/2006 Coliform, total -- 13.0 MPN/100 mNONE 1.1 1.1 1
SMURRF-12-12-2006Method Blank    39969        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 12/12/2006 12/19/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-12-12-2006SMURRF-Influent    39969 39969.01 12/12/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 12/12/2006 12/19/2006 Coliform, fecal -- >1,600 MPN/100 mNONE U 1.1 1.1 1
SMURRF-12-12-2006SMURRF-Effluent    39969 39969.02 12/12/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 12/12/2006 12/15/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1
SMURFF-12/19/06 Method Blank    40045        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 12/19/2006 12/19/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURFF-12/19/06 Smurrf-  Influent    40045 40045.01 12/19/2006 Aqueous Turbidity, Nephelome180.1 MAIN 12/19/2006 12/19/2006 Turbidity -- 40.6 NTU WETCHEM 1.0 0.5 1
SMURFF-12/19/06 Smurrf-  Effluent    40045 40045.02 12/19/2006 Aqueous Turbidity, Nephelome180.1 MAIN 12/19/2006 12/19/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURFF-12/19/06 Method Blank    40045        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-D MAIN 12/19/2006 12/26/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURFF-12/19/06 Smurrf-  Influent    40045 40045.01 12/19/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 12/19/2006 12/26/2006 Coliform, total -- >160,000 MPN/100 mNONE U 1.1 1.1 1
SMURFF-12/19/06 Smurrf-  Effluent    40045 40045.02 12/19/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 12/19/2006 12/21/2006 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1
SMURFF-12/19/06 Method Blank    40045        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 12/19/2006 12/26/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURFF-12/19/06 Smurrf-  Influent    40045 40045.01 12/19/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 12/19/2006 12/26/2006 Coliform, fecal -- >160,000 MPN/100 mNONE U 1.1 1.1 1
SMURFF-12/19/06 Smurrf-  Effluent    40045 40045.02 12/19/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 12/19/2006 12/21/2006 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1
SMURRF-12/27/06 Method Blank    40091        MBAQ 12/27/2006 Aqueous Turbidity, Nephelome180.1 MAIN 12/27/2006 12/27/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF-12/27/06 Smurrf-Influent    40091 40091.01 12/27/2006 Aqueous Turbidity, Nephelome180.1 MAIN 12/27/2006 12/27/2006 Turbidity -- 29.0 NTU WETCHEM 1.0 0.5 1
SMURRF-12/27/06 Smurrf-Effluent    40091 40091.02 12/27/2006 Aqueous Turbidity, Nephelome180.1 MAIN 12/27/2006 12/27/2006 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1
SMURRF-12/27/06 Method Blank    40091        MBAQ 12/27/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 12/27/2006 12/29/2006 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-12/27/06 Smurrf-Influent    40091 40091.01 12/27/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 12/27/2006 12/29/2006 Coliform, total -- >160,000 MPN/100 mNONE U 1.1 1.1 1
SMURRF-12/27/06 Smurrf-Effluent    40091 40091.02 12/27/2006 Aqueous Coliforms, total by St SM-9221A-D MAIN 12/27/2006 1/2/2007 Coliform, total -- 1.1 MPN/100 mNONE 1.1 1.1 1
SMURRF-12/27/06 Method Blank    40091        MBAQ 12/27/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 12/27/2006 12/29/2006 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1
SMURRF-12/27/06 Smurrf-Influent    40091 40091.01 12/27/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 12/27/2006 12/29/2006 Coliform, fecal -- >160,000 MPN/100 mNONE U 1.1 1.1 1
SMURRF-12/27/06 Smurrf-Effluent    40091 40091.02 12/27/2006 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 12/27/2006 1/2/2007 Coliform, fecal -- 1.1 MPN/100 mNONE 1.1 1.1 1
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res_code conc dl_flag dresult samp_time samp_depttest_note comment consultant lab_name td_receiv td_coll td_ext td_anal s_receiv s_coll s_ext s_anal analyst site qcbatchno processing prp_methodmresult
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/12/200610/12/200620061012 20061012 20061012 SMURRF S101206      120.1 5.0
P0 930 930 0 AETB 10/12/200610/12/200610/12/200610/12/200620061012 20061012 20061012 20061012 SMURRF S101206      120.1 930
BM1 NA 0 AETB 10/12/2006  /  /       : 10/12/200610/12/200620061012 20061012 20061012 SMURRF S101206      150.1 0.01
P0 7.82 7.82 0 AETB 10/12/200610/12/200610/12/200610/12/200620061012 20061012 20061012 20061012 SMURRF S101206      150.1 7.82
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/16/200620061012 20061016 20061016 SMURRF S101606      160.1 10
P0 604 604 0 AETB 10/12/200610/12/200610/16/200610/16/200620061012 20061012 20061016 20061016 SMURRF S101606      160.1 604
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/13/200610/13/200620061012 20061013 20061013 SMURRF S101306      160.2 5.0
P0 510 510 0 AETB 10/12/200610/12/200610/13/200610/13/200620061012 20061012 20061013 20061013 SMURRF S101306      160.2 510
P0 < ND 0 AETB 10/12/200610/12/200610/13/200610/13/200620061012 20061012 20061013 20061013 SMURRF S101306      160.2 5.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/13/200610/13/200620061012 20061013 20061013 SMURRF S101306      3510C 0.5
P0 < ND 0 AETB 10/12/200610/12/200610/13/200610/13/200620061012 20061012 20061013 20061013 SMURRF S101306      3510C 0.5
P0 < ND 0 AETB 10/12/200610/12/200610/13/200610/13/200620061012 20061012 20061013 20061013 SMURRF S101306      3510C 0.5
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/12/200610/12/200620061012 20061012 20061012 SMURRF S101206      180.1 0.5
P0 189 189 0 AETB 10/12/200610/12/200610/12/200610/12/200620061012 20061012 20061012 20061012 SMURRF S101206      180.1 189
P0 < ND 0 AETB 10/12/200610/12/200610/12/200610/12/200620061012 20061012 20061012 20061012 SMURRF S101206      180.1 0.5
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      200.2 0.05
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      200.2 0.05
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      200.2 0.01
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      200.2 0.01
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      200.2 0.01
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      200.2 0.01
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      200.2 0.05
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      200.2 0.001
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      200.2 0.01
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      200.2 0.05
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      200.2 0.01
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      200.2 0.05
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      200.2 0.01
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      200.2 0.05
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      200.2 0.05
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      200.2 0.01
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      200.2 0.01
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      200.2 0.01
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      200.2 0.01
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      200.2 0.05
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      200.2 0.001
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      200.2 0.01
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      200.2 0.05
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      200.2 0.01
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      200.2 0.05
P0 0.034J 0.034 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      200.2 0.034
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.020
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.010
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.020
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.075
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.050
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.050
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 5.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.020
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.020
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.010
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.050
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.050
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.02
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.20
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.010
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.010
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 1.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 1.0
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BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.010
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.075
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.050
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.050
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.20
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.10
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.020
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.010
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.020
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.020
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.020
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.010
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.050
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.10
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.050
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.010
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.010
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 10
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 1.0
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.10
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.10
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.10
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.10
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.10
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.10
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.10
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.02
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 5.0
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.010
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 1.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.20
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.20
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 2.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 1.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 2.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.60
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.30
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 0.20
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/16/200610/20/200620061012 20061016 20061020 SMURRF S101606      3510C 1.0
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 2.0
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 2.0
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.60
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 1.0
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.30
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.20
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 1.0
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.20
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.20
P0 < ND 0 AETB 10/12/200610/12/200610/16/200610/20/200620061012 20061012 20061016 20061020 SMURRF S101606      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
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BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.5
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.5
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.5
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.5
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.5
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.5
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.5
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.5
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.5
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.5
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/25/200610/25/200620061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.5
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 6.2 6.2 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 6.2
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.5
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.5
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P0 11.3 11.3 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 11.3
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.5
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.5
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.5
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.5
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.5
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.25
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.5
P0 3.9 3.9 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 3.9
P0 < ND 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 0.5
P0 21.4 21.4 0 AETB 10/12/200610/12/200610/25/200610/25/200620061012 20061012 20061025 20061025 SMURRF S102506      5030B 21.4
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 1.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.20
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.20
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.20
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.20
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.10
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.10
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 1.0
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.20
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.10
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.20
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.10
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P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.10
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.10
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.20
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.10
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.10
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.20
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 3.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 5.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/21/200620061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.10
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 3.0
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 5.0
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/21/200620061012 20061012 20061017 20061021 SMURRF S101706      3510C 0.50
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      531.1 2.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      531.1 2.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      531.1 2.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      531.1 2.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      531.1 2.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      531.1 5.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      531.1 3.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      531.1 2.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      531.1 2.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      531.1 5.0
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      531.1 2.0
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      531.1 2.0
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      531.1 2.0
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      531.1 2.0
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      531.1 2.0
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      531.1 2.0
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      531.1 5.0
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      531.1 5.0
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      531.1 2.0
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      531.1 3.0
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 1
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 1
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 1
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BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 1
BM1 NA 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.01
BM1 NA 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.01
BM1 NA 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.01
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.5
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 5
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.1
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 1
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.05
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.01
BM1 NA 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.01
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 5
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.03
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 5
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.05
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.05
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.01
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.01
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.05
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.01
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.10
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/17/200610/17/200620061012 20061017 20061017 SMURRF S101706      VARIOUS 0.01
P0 152 152 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 152
P0 8.00 8.00 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 8.00
P0 160 160 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 160
P0 105 105 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 105
P0 906 906 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 906
P0 242 242 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 242
P0 1.85 1.85 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 1.85
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 0.01
P0 116 116 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 116
P0 596 596 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 596
P0 0.054J 0.054 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 0.054
P0 66.2 66.2 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 66.2
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 0.01
P0 0.023 0.023 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 0.023
P0 27.3 27.3 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 27.3
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 0.01
P0 5.86 5.86 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 5.86
P0 77.0 77.0 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 77.0
P0 0.034 0.034 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 0.034
P0 9.09 9.09 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 9.09
P0 8.72 8.72 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 8.72
P0 2.08 2.08 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 2.08
P0 0.2 0.2 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 0.2
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 0.03
P0 < ND 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 1
P0 8.40 8.40 0 AETB 10/12/200610/12/200610/17/200610/17/200620061012 20061012 20061017 20061017 SMURRF S101706      VARIOUS 8.40
BM1 NA 0 AETB 10/12/2006  /  /       : 10/12/200610/14/200620061012 20061012 20061014 SMURRF S SM9221A 1.1
P0 >160,000 >160000 0 AETB 10/12/200610/12/200610/12/200610/14/200620061012 20061012 20061012 20061014 SMURRF S SM9221A 1.1
P0 < ND 0 AETB 10/12/200610/12/200610/12/200610/14/200620061012 20061012 20061012 20061014 SMURRF S SM9221A 1.1
BM1 NA 0 AETB 10/12/2006  /  /       : 10/12/200610/14/200620061012 20061012 20061014 SMURRF S SM9221AE1.1
P0 >160,000 >160000 0 AETB 10/12/200610/12/200610/12/200610/14/200620061012 20061012 20061012 20061014 SMURRF S SM9221AE1.1
P0 < ND 0 AETB 10/12/200610/12/200610/12/200610/14/200620061012 20061012 20061012 20061014 SMURRF S SM9221AE1.1
BM1 NA 0 AETB 10/12/2006  /  /       : 10/12/200610/14/200620061012 20061012 20061014 SMURRF S SM9230AB1.1
P0 160,000 160000 0 AETB 10/12/200610/12/200610/12/200610/14/200620061012 20061012 20061012 20061014 SMURRF S SM9230AB160000
P0 < ND 0 AETB 10/12/200610/12/200610/12/200610/14/200620061012 20061012 20061012 20061014 SMURRF S SM9230AB1.1
BM1 < ND 0 AETB 10/12/2006  /  /       : 10/12/200610/12/200620061012 20061012 20061012 SMURRF S101206      SM2120B 1.0
P0 21.0 21.0 0 AETB 10/12/200610/12/200610/12/200610/12/200620061012 20061012 20061012 20061012 SMURRF S101206      SM2120B 21.0
P0 < ND 0 AETB 10/12/200610/12/200610/12/200610/12/200620061012 20061012 20061012 20061012 SMURRF S101206      SM2120B 1.0
BM1 < ND 0 AETB 10/18/200610/17/200610/17/200610/17/200620061018 20061017 20061017 20061017 SMURRF 101706      180.1 0.5
P0 55.9 55.9 0 AETB 10/18/200610/17/200610/17/200610/17/200620061018 20061017 20061017 20061017 SMURRF 101706      180.1 55.9
P0 < ND 0 AETB 10/18/200610/17/200610/17/200610/17/200620061018 20061017 20061017 20061017 SMURRF 101706      180.1 0.5
BM1 NA 0 AETB 10/18/200610/17/200610/17/200610/19/200620061018 20061017 20061017 20061019 SMURRF SM9221A 1.1
P0 16,000 16000 0 AETB 10/18/200610/17/200610/17/200610/19/200620061018 20061017 20061017 20061019 SMURRF SM9221A 16000
P0 < ND 0 AETB 10/18/200610/17/200610/17/200610/19/200620061018 20061017 20061017 20061019 SMURRF SM9221A 1.1
BM1 NA 0 AETB 10/18/200610/17/200610/17/200610/19/200620061018 20061017 20061017 20061019 SMURRF SM9221AE1.1
P0 16,000 16000 0 AETB 10/18/200610/17/200610/17/200610/19/200620061018 20061017 20061017 20061019 SMURRF SM9221AE16000
P0 < ND 0 AETB 10/18/200610/17/200610/17/200610/19/200620061018 20061017 20061017 20061019 SMURRF SM9221AE1.1
BM1 < ND 0 AETB 10/23/200610/23/200610/23/200610/23/200620061023 20061023 20061023 20061023 102306      180.1 0.5
P0 21.4 21.4 0 AETB 10/23/200610/23/200610/23/200610/23/200620061023 20061023 20061023 20061023 102306      180.1 21.4
P0 < ND 0 AETB 10/23/200610/23/200610/23/200610/23/200620061023 20061023 20061023 20061023 102306      180.1 0.5
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BM1 NA 0 AETB 10/23/200610/23/200610/23/200610/27/200620061023 20061023 20061023 20061027 SM9221A 1.1
P0 >16,000 >16000 0 AETB 10/23/200610/23/200610/23/200610/27/200620061023 20061023 20061023 20061027 SM9221A 1.1
P0 < ND 0 AETB 10/23/200610/23/200610/23/200610/27/200620061023 20061023 20061023 20061027 SM9221A 1.1
BM1 NA 0 AETB 10/23/200610/23/200610/23/200610/27/200620061023 20061023 20061023 20061027 SM9221AE1.1
P0 >16,000 >16000 0 AETB 10/23/200610/23/200610/23/200610/27/200620061023 20061023 20061023 20061027 SM9221AE1.1
P0 < ND 0 AETB 10/23/200610/23/200610/23/200610/27/200620061023 20061023 20061023 20061027 SM9221AE1.1
BM1 < ND 0 AETB 11/07/2006  /  /       : 11/07/200611/07/200620061107 20061107 20061107 110706      120.1 5.0
P0 920 920 0 AETB 11/07/200611/07/200611/07/200611/07/200620061107 20061107 20061107 20061107 110706      120.1 920
P0 682 682 0 AETB 11/07/200611/07/200611/07/200611/07/200620061107 20061107 20061107 20061107 110706      120.1 682
BM1 NA 0 AETB 11/07/2006  /  /       : 11/07/200611/07/200620061107 20061107 20061107 110706      150.1 0.01
P0 8.11 8.11 0 AETB 11/07/200611/07/200611/07/200611/07/200620061107 20061107 20061107 20061107 110706      150.1 8.11
P0 8.30 8.30 0 AETB 11/07/200611/07/200611/07/200611/07/200620061107 20061107 20061107 20061107 110706      150.1 8.30
BM1 < ND 0 AETB 11/07/2006  /  /       : 11/10/200611/10/200620061107 20061110 20061110 111006      160.1 10
P0 600 600 0 AETB 11/07/200611/07/200611/10/200611/10/200620061107 20061107 20061110 20061110 111006      160.1 600
P0 444 444 0 AETB 11/07/200611/07/200611/10/200611/10/200620061107 20061107 20061110 20061110 111006      160.1 444
BM1 < ND 0 AETB 11/07/2006  /  /       : 11/08/200611/08/200620061107 20061108 20061108 110806      160.2 5.0
P0 48.0 48.0 0 AETB 11/07/200611/07/200611/08/200611/08/200620061107 20061107 20061108 20061108 110806      160.2 48.0
P0 < ND 0 AETB 11/07/200611/07/200611/08/200611/08/200620061107 20061107 20061108 20061108 110806      160.2 5.0
BM1 < ND 0 AETB 11/07/2006  /  /       : 11/10/200611/10/200620061107 20061110 20061110 111006      3510C 0.5
P0 < ND 0 AETB 11/07/200611/07/200611/10/200611/10/200620061107 20061107 20061110 20061110 111006      3510C 0.5
P0 < ND 0 AETB 11/07/200611/07/200611/10/200611/10/200620061107 20061107 20061110 20061110 111006      3510C 0.5
BM1 < ND 0 AETB 11/07/2006  /  /       : 11/07/200611/07/200620061107 20061107 20061107 110706      180.1 0.5
P0 28.0 28.0 0 AETB 11/07/200611/07/200611/07/200611/07/200620061107 20061107 20061107 20061107 110706      180.1 28.0
P0 < ND 0 AETB 11/07/200611/07/200611/07/200611/07/200620061107 20061107 20061107 20061107 110706      180.1 0.5
BM1 NA 0 AETB 11/07/2006  /  /       : 11/07/200611/09/200620061107 20061107 20061109 SM9221A 1.1
P0 < <2.0 0 AETB 11/07/200611/07/200611/07/200611/09/200620061107 20061107 20061107 20061109 SM9221A 1.1
P0 < ND 0 AETB 11/07/200611/07/200611/07/200611/09/200620061107 20061107 20061107 20061109 SM9221A 1.1
BM1 NA 0 AETB 11/07/2006  /  /       : 11/07/200611/09/200620061107 20061107 20061109 SM9221AE1.1
P0 < <2.0 0 AETB 11/07/200611/07/200611/07/200611/09/200620061107 20061107 20061107 20061109 SM9221AE1.1
P0 < ND 0 AETB 11/07/200611/07/200611/07/200611/09/200620061107 20061107 20061107 20061109 SM9221AE1.1
BM1 NA 0 AETB 11/07/2006  /  /       : 11/07/200611/09/200620061107 20061107 20061109 SM9230AB1.1
P0 < <2.0 0 AETB 11/07/200611/07/200611/07/200611/09/200620061107 20061107 20061107 20061109 SM9230AB1.1
P0 < ND 0 AETB 11/07/200611/07/200611/07/200611/09/200620061107 20061107 20061107 20061109 SM9230AB1.1
BM1 < ND 0 AETB 11/07/2006  /  /       : 11/07/200611/07/200620061107 20061107 20061107 110706      SM2120B 1.0
P0 38.0 38.0 0 AETB 11/07/200611/07/200611/07/200611/07/200620061107 20061107 20061107 20061107 110706      SM2120B 38.0
P0 8.00 8.00 0 AETB 11/07/200611/07/200611/07/200611/07/200620061107 20061107 20061107 20061107 110706      SM2120B 8.00
BM1 < ND 0 AETB 11/14/2006  /  /       : 11/14/200611/14/200620061114 20061114 20061114 111406      180.1 0.5
P0 7.45 7.45 0 AETB 11/14/200611/14/200611/14/200611/14/200620061114 20061114 20061114 20061114 111406      180.1 7.45
P0 < ND 0 AETB 11/14/200611/14/200611/14/200611/14/200620061114 20061114 20061114 20061114 111406      180.1 0.5
BM1 NA 0 AETB 11/14/2006  /  /       : 11/14/200611/16/200620061114 20061114 20061116 SM9221A 1.1
P0 < <2.0 0 AETB 11/14/200611/14/200611/14/200611/16/200620061114 20061114 20061114 20061116 SM9221A 1.1
P0 < ND 0 AETB 11/14/200611/14/200611/14/200611/16/200620061114 20061114 20061114 20061116 SM9221A 1.1
P0 < ND 0 AETB 11/14/200611/14/200611/14/200611/16/200620061114 20061114 20061114 20061116 SM9221A 1.1
BM1 NA 0 AETB 11/14/2006  /  /       : 11/14/200611/16/200620061114 20061114 20061116 SM9221AE1.1
P0 < <2.0 0 AETB 11/14/200611/14/200611/14/200611/16/200620061114 20061114 20061114 20061116 SM9221AE1.1
P0 < ND 0 AETB 11/14/200611/14/200611/14/200611/16/200620061114 20061114 20061114 20061116 SM9221AE1.1
P0 < ND 0 AETB 11/14/200611/14/200611/14/200611/16/200620061114 20061114 20061114 20061116 SM9221AE1.1
BM1 < ND 0 AETB 11/20/2006  /  /       : 11/20/200611/20/200620061120 20061120 20061120 112006      180.1 0.5
P0 51.3 51.3 0 AETB 11/20/200611/20/200611/20/200611/20/200620061120 20061120 20061120 20061120 112006      180.1 51.3
P0 < ND 0 AETB 11/20/200611/20/200611/20/200611/20/200620061120 20061120 20061120 20061120 112006      180.1 0.5
BM1 NA 0 AETB 11/20/2006  /  /       : 11/20/200611/24/200620061120 20061120 20061124 SM9221A 1.1
P0 >1,600 >1600 0 AETB 11/20/200611/20/200611/20/200611/24/200620061120 20061120 20061120 20061124 SM9221A 1.1
P0 < ND 0 AETB 11/20/200611/20/200611/20/200611/22/200620061120 20061120 20061120 20061122 SM9221A 1.1
BM1 NA 0 AETB 11/20/2006  /  /       : 11/20/200611/24/200620061120 20061120 20061124 SM9221AE1.1
P0 >1,600 >1600 0 AETB 11/20/200611/20/200611/20/200611/24/200620061120 20061120 20061120 20061124 SM9221AE1.1
P0 < ND 0 AETB 11/20/200611/20/200611/20/200611/22/200620061120 20061120 20061120 20061122 SM9221AE1.1
BM1 < ND 0 AETB 11/28/2006  /  /       : 11/28/200611/28/200620061128 20061128 20061128 112806      180.1 0.5
P0 19.7 19.7 0 AETB 11/28/200611/28/200611/28/200611/28/200620061128 20061128 20061128 20061128 112806      180.1 19.7
P0 < ND 0 AETB 11/28/200611/28/200611/28/200611/28/200620061128 20061128 20061128 20061128 112806      180.1 0.5
BM1 NA 0 AETB 11/28/2006  /  /       : 11/28/200611/30/200620061128 20061128 20061130 SM9221A 1.1
P0 >1,600 >1600 0 AETB 11/28/200611/28/200611/28/200611/30/200620061128 20061128 20061128 20061130 SM9221A 1.1
P0 < ND 0 AETB 11/28/200611/28/200611/28/200611/30/200620061128 20061128 20061128 20061130 SM9221A 1.1
BM1 NA 0 AETB 11/28/2006  /  /       : 11/28/200611/30/200620061128 20061128 20061130 SM9221AE1.1
P0 >1,600 >1600 0 AETB 11/28/200611/28/200611/28/200611/30/200620061128 20061128 20061128 20061130 SM9221AE1.1
P0 < ND 0 AETB 11/28/200611/28/200611/28/200611/30/200620061128 20061128 20061128 20061130 SM9221AE1.1
BM1 < ND 0 AETB 12/07/2006  /  /       : 12/07/200612/07/200620061207 20061207 20061207 120706      120.1 5.0
P0 791 791 0 AETB 12/07/200612/07/200612/07/200612/07/200620061207 20061207 20061207 20061207 120706      120.1 791
P0 969 969 0 AETB 12/07/200612/07/200612/07/200612/07/200620061207 20061207 20061207 20061207 120706      120.1 969
BM1 NA 0 AETB 12/07/2006  /  /       : 12/07/200612/07/200620061207 20061207 20061207 120706      150.1 0.01
P0 7.40 7.40 0 AETB 12/07/200612/07/200612/07/200612/07/200620061207 20061207 20061207 20061207 120706      150.1 7.40
P0 8.04 8.04 0 AETB 12/07/200612/07/200612/07/200612/07/200620061207 20061207 20061207 20061207 120706      150.1 8.04
BM1 < ND 0 AETB 12/07/2006  /  /       : 12/13/200612/13/200620061207 20061213 20061213 121306      160.1 10
P0 524 524 0 AETB 12/07/200612/07/200612/13/200612/13/200620061207 20061207 20061213 20061213 121306      160.1 524
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P0 636 636 0 AETB 12/07/200612/07/200612/13/200612/13/200620061207 20061207 20061213 20061213 121306      160.1 636
BM1 < ND 0 AETB 12/07/2006  /  /       : 12/11/200612/11/200620061207 20061211 20061211 121106      160.2 5.0
P0 450 450 0 AETB 12/07/200612/07/200612/11/200612/11/200620061207 20061207 20061211 20061211 121106      160.2 450
P0 < ND 0 AETB 12/07/200612/07/200612/11/200612/11/200620061207 20061207 20061211 20061211 121106      160.2 5.0
BM1 < ND 0 AETB 12/07/2006  /  /       : 12/11/200612/11/200620061207 20061211 20061211 121106      3510C 0.5
P0 < ND 0 AETB 12/07/200612/07/200612/11/200612/11/200620061207 20061207 20061211 20061211 121106      3510C 0.5
P0 < ND 0 AETB 12/07/200612/07/200612/11/200612/11/200620061207 20061207 20061211 20061211 121106      3510C 0.5
BM1 < ND 0 AETB 12/07/2006  /  /       : 12/07/200612/07/200620061207 20061207 20061207 120706      180.1 0.5
P0 327 327 0 AETB 12/07/200612/07/200612/07/200612/07/200620061207 20061207 20061207 20061207 120706      180.1 327
P0 < ND 0 AETB 12/07/200612/07/200612/07/200612/07/200620061207 20061207 20061207 20061207 120706      180.1 0.5
BM1 NA 0 AETB 12/07/2006  /  /       : 12/07/200612/07/200620061207 20061207 20061207 SM9221A 1.1
P0 >16,000 >16000 0 AETB 12/07/200612/07/200612/07/200612/07/200620061207 20061207 20061207 20061207 SM9221A 1.1
P0 < ND 0 AETB 12/07/200612/07/200612/07/200612/07/200620061207 20061207 20061207 20061207 SM9221A 1.1
BM1 NA 0 AETB 12/07/2006  /  /       : 12/07/200612/07/200620061207 20061207 20061207 SM9221A 1.1
P0 >16,000 >16000 0 AETB 12/07/200612/07/200612/07/200612/07/200620061207 20061207 20061207 20061207 SM9221A 1.1
P0 < ND 0 AETB 12/07/200612/07/200612/07/200612/18/200620061207 20061207 20061207 20061218 SM9221A 1.1
BM1 NA 0 AETB 12/07/2006  /  /       : 12/07/200612/07/200620061207 20061207 20061207 SM9221A 1.1
P0 5,000 5000 0 AETB 12/07/200612/07/200612/07/200612/07/200620061207 20061207 20061207 20061207 SM9221A 5000
P0 < ND 0 AETB 12/07/200612/07/200612/07/200612/18/200620061207 20061207 20061207 20061218 SM9221A 1.1
BM1 < ND 0 AETB 12/07/2006  /  /       : 12/07/200612/07/200620061207 20061207 20061207 120706      SM2120B 1.0
P0 21.0 21.0 0 AETB 12/07/200612/07/200612/07/200612/07/200620061207 20061207 20061207 20061207 120706      SM2120B 21.0
P0 11.0 11.0 0 AETB 12/07/200612/07/200612/07/200612/07/200620061207 20061207 20061207 20061207 120706      SM2120B 11.0
BM1 < ND 0 AETB 12/12/2006  /  /       : 12/12/200612/12/200620061212 20061212 20061212 121206      180.1 0.5
P0 16.9 16.9 0 AETB 12/12/200612/12/200612/12/200612/12/200620061212 20061212 20061212 20061212 121206      180.1 16.9
P0 < ND 0 AETB 12/12/200612/12/200612/12/200612/12/200620061212 20061212 20061212 20061212 121206      180.1 0.5
BM1 NA 0 AETB 12/12/2006  /  /       : 12/12/200612/19/200620061212 20061212 20061219 SM9221A 1.1
P0 >1,600 >1600 0 AETB 12/12/200612/12/200612/12/200612/19/200620061212 20061212 20061212 20061219 SM9221A 1.1
P0 13.0 13.0 0 AETB 12/12/200612/12/200612/12/200612/15/200620061212 20061212 20061212 20061215 SM9221A 13.0
BM1 NA 0 AETB 12/12/2006  /  /       : 12/12/200612/19/200620061212 20061212 20061219 SM9221AE1.1
P0 >1,600 >1600 0 AETB 12/12/200612/12/200612/12/200612/19/200620061212 20061212 20061212 20061219 SM9221AE1.1
P0 < ND 0 AETB 12/12/200612/12/200612/12/200612/15/200620061212 20061212 20061212 20061215 SM9221AE1.1
BM1 < ND 0 AETB 12/19/2006  /  /       : 12/19/200612/19/200620061219 20061219 20061219 121906      180.1 0.5
P0 40.6 40.6 0 AETB 12/19/200612/19/200612/19/200612/19/200620061219 20061219 20061219 20061219 121906      180.1 40.6
P0 < ND 0 AETB 12/19/200612/19/200612/19/200612/19/200620061219 20061219 20061219 20061219 121906      180.1 0.5
BM1 NA 0 AETB 12/19/2006  /  /       : 12/19/200612/26/200620061219 20061219 20061226 SM9221A 1.1
P0 >160,000 >160000 0 AETB 12/19/200612/19/200612/19/200612/26/200620061219 20061219 20061219 20061226 SM9221A 1.1
P0 < ND 0 AETB 12/19/200612/19/200612/19/200612/21/200620061219 20061219 20061219 20061221 SM9221A 1.1
BM1 NA 0 AETB 12/19/2006  /  /       : 12/19/200612/26/200620061219 20061219 20061226 SM9221AE1.1
P0 >160,000 >160000 0 AETB 12/19/200612/19/200612/19/200612/26/200620061219 20061219 20061219 20061226 SM9221AE1.1
P0 < ND 0 AETB 12/19/200612/19/200612/19/200612/21/200620061219 20061219 20061219 20061221 SM9221AE1.1
BM1 < ND 0 AETB 12/27/200612/27/200612/27/200612/27/200620061227 20061227 20061227 20061227 122706      180.1 0.5
P0 29.0 29.0 0 AETB 12/27/200612/27/200612/27/200612/27/200620061227 20061227 20061227 20061227 122706      180.1 29.0
P0 < ND 0 AETB 12/27/200612/27/200612/27/200612/27/200620061227 20061227 20061227 20061227 122706      180.1 0.5
BM1 NA 0 AETB 12/27/200612/27/200612/27/200612/29/200620061227 20061227 20061227 20061229 SM9221A 1.1
P0 >160,000 >160000 0 AETB 12/27/200612/27/200612/27/200612/29/200620061227 20061227 20061227 20061229 SM9221A 1.1
P0 1.1 1.1 0 AETB 12/27/200612/27/200612/27/200601/02/200720061227 20061227 20061227 20070102 SM9221A 1.1
BM1 NA 0 AETB 12/27/200612/27/200612/27/200612/29/200620061227 20061227 20061227 20061229 SM9221AE1.1
P0 >160,000 >160000 0 AETB 12/27/200612/27/200612/27/200612/29/200620061227 20061227 20061227 20061229 SM9221AE1.1
P0 1.1 1.1 0 AETB 12/27/200612/27/200612/27/200601/02/200720061227 20061227 20061227 20070102 SM9221AE1.1
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projid sampidno labprojid labsampid colldate matrix testgroup method submethod extrdate analdate analyte casnum result measure typeresult qualifiers
SMURRF-01/04/07 Method Blank    40178        MBAQ 1/4/2007 Aqueous Turbidity, Nephelome180.1 MAIN 1/4/2007 1/4/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-01/04/07 Smurrf Influent    40178 40178.01 1/4/2007 Aqueous Turbidity, Nephelome180.1 MAIN 1/4/2007 1/4/2007 Turbidity -- 77.8 NTU WETCHEM1
SMURRF-01/04/07 Smurrf Effluent    40178 40178.02 1/4/2007 Aqueous Turbidity, Nephelome180.1 MAIN 1/4/2007 1/4/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-01/04/07 Method Blank    40178        MBAQ 1/4/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 1/4/2007 1/6/2007 Coliform, total -- NA MPN/100 mL NONE UNA
SMURRF-01/04/07 Smurrf Influent    40178 40178.01 1/4/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 1/4/2007 1/6/2007 Coliform, total -- >160,000 MPN/100 mL NONE U
SMURRF-01/04/07 Smurrf Effluent    40178 40178.02 1/4/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 1/4/2007 1/6/2007 Coliform, total -- ND MPN/100 mL NONE U
SMURRF-01/04/07 Method Blank    40178        MBAQ 1/4/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 1/4/2007 1/6/2007 Coliform, fecal -- NA MPN/100 mL NONE UNA
SMURRF-01/04/07 Smurrf Influent    40178 40178.01 1/4/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 1/4/2007 1/6/2007 Coliform, fecal -- 90,000 MPN/100 mL NONE
SMURRF-01/04/07 Smurrf Effluent    40178 40178.02 1/4/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 1/4/2007 1/6/2007 Coliform, fecal -- ND MPN/100 mL NONE U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Residue, Non-Filterab160.2 MAIN 1/10/2007 1/10/2007 Total Suspended Sol ND mg/L WETCHEM1 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Residue, Non-Filterab160.2 MAIN 1/10/2007 1/10/2007 Total Suspended Sol 13.0 mg/L WETCHEM1
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Residue, Non-Filterab160.2 MAIN 1/10/2007 1/10/2007 Total Suspended Sol ND mg/L WETCHEM1 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Oil and Grease, Grav1664 MAIN 1/11/2007 1/11/2007 Oil and Grease -- ND mg/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Oil and Grease, Grav1664 MAIN 1/11/2007 1/11/2007 Oil and Grease -- ND mg/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Oil and Grease, Grav1664 MAIN 1/11/2007 1/11/2007 Oil and Grease -- ND mg/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 1/9/2007 1/9/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Turbidity, Nephelome180.1 MAIN 1/9/2007 1/9/2007 Turbidity -- 17.7 NTU WETCHEM1
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Turbidity, Nephelome180.1 MAIN 1/9/2007 1/9/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Antimony 7440-36-0 ND mg/L DEFINORG U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Arsenic 7440-38-2 ND mg/L DEFINORG U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Beryllium 7440-41-7 ND mg/L DEFINORG U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Cadmium 7440-43-9 ND mg/L DEFINORG U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Chromium 7440-47-3 ND mg/L DEFINORG U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Copper 7440-50-8 ND mg/L DEFINORG U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Lead 7439-92-1 ND mg/L DEFINORG U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Mercury (By EPA 2457439-97-6 ND mg/L DEFINORG U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Nickel 7440-02-0 ND mg/L DEFINORG U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Selenium 7782-49-2 ND mg/L DEFINORG U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Silver 7440-22-4 ND mg/L DEFINORG U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Thallium 7440-28-0 ND mg/L DEFINORG U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Zinc 7440-66-6 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Antimony 7440-36-0 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Arsenic 7440-38-2 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Beryllium 7440-41-7 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Cadmium 7440-43-9 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Chromium 7440-47-3 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Copper 7440-50-8 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Lead 7439-92-1 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Mercury (By EPA 2457439-97-6 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Nickel 7440-02-0 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Selenium 7782-49-2 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Silver 7440-22-4 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Thallium 7440-28-0 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Zinc 7440-66-6 0.044J mg/L DEFINORG J
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Antimony 7440-36-0 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Arsenic 7440-38-2 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Beryllium 7440-41-7 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Cadmium 7440-43-9 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Chromium 7440-47-3 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Copper 7440-50-8 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Lead 7439-92-1 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Mercury (By EPA 2457439-97-6 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Nickel 7440-02-0 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Selenium 7782-49-2 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Silver 7440-22-4 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Thallium 7440-28-0 ND mg/L DEFINORG U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Priority Pollutant Meta200PPM MAIN 1/12/2007 1/12/2007 Zinc 7440-66-6 0.032J mg/L DEFINORG J
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1016 (PCB-1 12674-11-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1221 (PCB-1 11104-28-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1232 (PCB-1 11141-16-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1242 (PCB-1 53469-21-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1248 (PCB-1 12672-29-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1254 (PCB-1 11097-69-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1260 (PCB-1 11096-82-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aldrin 309-00-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 alpha-Hexachlorocyc 319-84-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 beta-Hexachlorocyclo319-85-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Chlordane 57-74-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U
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SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 delta-Hexachlorocycl 319-86-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Dieldrin 60-57-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endosulfan 1 959-98-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endrin 72-20-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endrin ketone 53494-70-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 gamma-Hexachlorocy58-89-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Heptachlor 76-44-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Hexachlorocyclopent 77-47-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Methoxychlor 72-43-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Propachlor 1918-16-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Toxaphene 8001-35-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Trifluralin 1582-09-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aldrin 309-00-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 alpha-Hexachlorocyc 319-84-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 beta-Hexachlorocyclo319-85-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 gamma-Hexachlorocy58-89-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Chlordane 57-74-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Dieldrin 60-57-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endosulfan 1 959-98-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endrin 72-20-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Heptachlor 76-44-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Methoxychlor 72-43-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Toxaphene 8001-35-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1016 (PCB-1 12674-11-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1221 (PCB-1 11104-28-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1232 (PCB-1 11141-16-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1242 (PCB-1 53469-21-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1248 (PCB-1 12672-29-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1254 (PCB-1 11097-69-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1260 (PCB-1 11096-82-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 delta-Hexachlorocycl 319-86-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endrin ketone 53494-70-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Propachlor 1918-16-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Trifluralin 1582-09-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Hexachlorocyclopent 77-47-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aldrin 309-00-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 alpha-Hexachlorocyc 319-84-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 beta-Hexachlorocyclo319-85-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 gamma-Hexachlorocy58-89-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Chlordane 57-74-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Dieldrin 60-57-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endosulfan 1 959-98-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endrin 72-20-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Heptachlor 76-44-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Methoxychlor 72-43-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Toxaphene 8001-35-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1016 (PCB-1 12674-11-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1221 (PCB-1 11104-28-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1232 (PCB-1 11141-16-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1242 (PCB-1 53469-21-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1248 (PCB-1 12672-29-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1254 (PCB-1 11097-69-1 ND ug/L ORG-2 U
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SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Aroclor-1260 (PCB-1 11096-82-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 delta-Hexachlorocycl 319-86-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Endrin ketone 53494-70-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Propachlor 1918-16-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Trifluralin 1582-09-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Pesticide508 MAIN 1/12/2007 1/17/2007 Hexachlorocyclopent 77-47-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 2,4,5-T (2,4,5-Trichlo 93-76-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 2,4,5-TP 93-72-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 2,4-D 94-75-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 2,4-DB 94-82-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 3,5-Dichlorobenzoic a51-365-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Acifluorfen 50594-66-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Bentazon 25057-89-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Dalapon 75-99-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 DCPA 1861-32-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Dicamba 1918-00-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Dichloroprop 120-36-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Dinoseb 88-85-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Pentachlorophenol (P87-86-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Picloram 1918-02-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Acifluorfen 50594-66-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Bentazon 25057-89-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 2,4-D 94-75-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 2,4-DB 94-82-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Dalapon 75-99-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Dicamba 1918-00-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 3,5-Dichlorobenzoic a51-365-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Dichloroprop 120-36-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Dinoseb 88-85-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Pentachlorophenol (P87-86-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Picloram 1918-02-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 2,4,5-T (2,4,5-Trichlo 93-76-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 2,4,5-TP 93-72-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 DCPA 1861-32-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Acifluorfen 50594-66-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Bentazon 25057-89-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 2,4-D 94-75-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 2,4-DB 94-82-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Dalapon 75-99-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Dicamba 1918-00-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 3,5-Dichlorobenzoic a51-365-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Dichloroprop 120-36-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Dinoseb 88-85-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Pentachlorophenol (P87-86-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 Picloram 1918-02-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 2,4,5-T (2,4,5-Trichlo 93-76-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 2,4,5-TP 93-72-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Chlorinated Herbicide515.3 MAIN 1/21/2007 1/29/2007 DCPA 1861-32-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1,1,2-Tetrachloroet 630-20-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1,1-Trichloroethane71-55-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1,2,2-Tetrachloroet 79-34-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1,2-Trichloroethane79-00-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2,3-Trichlorobenzen87-61-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2,3-Trichloropropan96-18-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2,4-Trichlorobenzen120-82-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2,4-Trimethylbenze95-63-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2-Dibromo-3-chloro96-12-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2-Dibromoethane (E106-93-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2-Dichloroethane (E107-06-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,3,5-Trimethylbenze108-67-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 2-Chloroethyl vinyl et 110-75-8 ND ug/L ORG-2 U
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SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 2-Hexanone 591-78-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 4-Methyl-2-pentanone108-10-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Acetone 67-64-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Benzene 71-43-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Bromobenzene (Phen108-86-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Bromochloromethane74-97-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Bromodichlorometha 75-27-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Bromoform (Tribromo75-25-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Bromomethane (Meth74-83-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Chlorobenzene 108-90-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Chloroethane 75-00-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Chloroform (Trichloro67-66-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Chloromethane (Meth74-87-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 cis-1,2-Dichloroethen156-59-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 cis-1,3-Dichloroprope10061-01-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Dibromochlorometha 124-48-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Dibromomethane 74-95-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Dichlorodifluorometha75-71-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Ethylbenzene 100-41-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Hexachlorobutadiene87-68-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 m,p-Xylenes 1330-20-7P/M ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Methyl-tert-butyl ethe1634-04-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Methylene chloride (D75-09-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Naphthalene 91-20-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 o-Xylene 95-47-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Styrene 100-42-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Toluene (Methyl benz108-88-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 trans-1,2-Dichloroeth 156-60-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 trans-1,3-Dichloropro10061-02-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Trichloroethene 79-01-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Trichlorofluoromethan75-69-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Trichlorotrifluoroethan76-13-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Vinyl chloride (Chloro75-01-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Total trihalomethane ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Bromoform (Tribromo75-25-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Acetone 67-64-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Benzene 71-43-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Bromobenzene (Phen108-86-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Bromochloromethane74-97-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Bromodichlorometha 75-27-4 0.31J ug/L ORG-2 J
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Bromomethane (Meth74-83-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Chlorobenzene 108-90-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Chloroethane 75-00-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 2-Chloroethyl vinyl et 110-75-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Chloroform (Trichloro67-66-3 1.22 ug/L ORG-2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Chloromethane (Meth74-87-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2-Dibromo-3-chloro96-12-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2-Dibromoethane (E106-93-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Dibromomethane 74-95-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Dichlorodifluorometha75-71-8 ND ug/L ORG-2 U
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SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2-Dichloroethane (E107-06-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 cis-1,2-Dichloroethen156-59-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 trans-1,2-Dichloroeth 156-60-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 cis-1,3-Dichloroprope10061-01-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 trans-1,3-Dichloropro10061-02-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Ethylbenzene 100-41-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Hexachlorobutadiene87-68-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 2-Hexanone 591-78-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Methyl-tert-butyl ethe1634-04-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 4-Methyl-2-pentanone108-10-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Methylene chloride (D75-09-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Naphthalene 91-20-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Styrene 100-42-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1,1,2-Tetrachloroet 630-20-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1,2,2-Tetrachloroet 79-34-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Toluene (Methyl benz108-88-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2,3-Trichlorobenzen87-61-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2,4-Trichlorobenzen120-82-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1,1-Trichloroethane71-55-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1,2-Trichloroethane79-00-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Trichloroethene 79-01-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Trichlorofluoromethan75-69-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2,3-Trichloropropan96-18-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2,4-Trimethylbenze95-63-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,3,5-Trimethylbenze108-67-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Vinyl chloride (Chloro75-01-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 o-Xylene 95-47-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 m,p-Xylenes 1330-20-7P/M ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Dibromochlorometha 124-48-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Trichlorotrifluoroethan76-13-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Total trihalomethane 1.53 ug/L ORG-2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1,1,2-Tetrachloroet 630-20-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1,1-Trichloroethane71-55-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1,2,2-Tetrachloroet 79-34-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1,2-Trichloroethane79-00-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2,3-Trichlorobenzen87-61-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2,3-Trichloropropan96-18-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2,4-Trichlorobenzen120-82-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2,4-Trimethylbenze95-63-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2-Dibromo-3-chloro96-12-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2-Dibromoethane (E106-93-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2-Dichloroethane (E107-06-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,3,5-Trimethylbenze108-67-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 2-Chloroethyl vinyl et 110-75-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 2-Hexanone 591-78-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 4-Methyl-2-pentanone108-10-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Acetone 67-64-1 3.56 ug/L ORG-2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Benzene 71-43-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Bromobenzene (Phen108-86-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Bromochloromethane74-97-5 ND ug/L ORG-2 U
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SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Bromodichlorometha 75-27-4 15.6 ug/L ORG-2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Bromoform (Tribromo75-25-2 6.22 ug/L ORG-2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Bromomethane (Meth74-83-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Chlorobenzene 108-90-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Chloroethane 75-00-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Chloroform (Trichloro67-66-3 19.1 ug/L ORG-2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Chloromethane (Meth74-87-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 cis-1,2-Dichloroethen156-59-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 cis-1,3-Dichloroprope10061-01-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Dibromochlorometha 124-48-1 15.1 ug/L ORG-2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Dibromomethane 74-95-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Dichlorodifluorometha75-71-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Ethylbenzene 100-41-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Hexachlorobutadiene87-68-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 m,p-Xylenes 1330-20-7P/M ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Methyl-tert-butyl ethe1634-04-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Methylene chloride (D75-09-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Naphthalene 91-20-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 o-Xylene 95-47-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Styrene 100-42-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Toluene (Methyl benz108-88-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 trans-1,2-Dichloroeth 156-60-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 trans-1,3-Dichloropro10061-02-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Trichloroethene 79-01-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Trichlorofluoromethan75-69-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Trichlorotrifluoroethan76-13-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Vinyl chloride (Chloro75-01-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Volatile Organic Com524.2 MAIN 1/22/2007 1/22/2007 Total trihalomethane 56.0 ug/L ORG-2
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Alachlor 15972-60-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Atrazine 1912-24-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Bromacil 314-40-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Butachlor 23184-66-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Diazinon 333-41-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Dimethoate 60-51-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Metolachlor 51218-45-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Metribuzin 21087-64-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Molinate 2212-67-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Prometon 1610-18-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Prometryn 7287-19-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Simazine 122-34-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Thiobencarb 28249-77-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Alachlor 15972-60-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Atrazine 1912-24-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Bromacil 314-40-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Butachlor 23184-66-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Diazinon 333-41-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Dimethoate 60-51-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Metolachlor 51218-45-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Metribuzin 21087-64-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Molinate 2212-67-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Prometon 1610-18-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Prometryn 7287-19-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Simazine 122-34-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Thiobencarb 28249-77-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Alachlor 15972-60-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Atrazine 1912-24-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Bromacil 314-40-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Butachlor 23184-66-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Diazinon 333-41-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Dimethoate 60-51-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Metolachlor 51218-45-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Metribuzin 21087-64-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Molinate 2212-67-1 ND ug/L ORG-2 U
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SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Prometon 1610-18-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Prometryn 7287-19-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Simazine 122-34-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Nitrogen and Phosph525.2 507 1/12/2007 1/31/2007 Thiobencarb 28249-77-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Acenaphthene 83-32-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Acenaphthylene 208-96-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Anthracene 120-12-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Benzo(b)fluoranthene205-99-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Benzo(k)fluoranthene207-08-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Bis(2-ethylhexyl) phth117-81-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Bis(2-ethylhexyl)adip 103-23-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Butyl benzyl phthalate85-68-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Chrysene 218-01-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Dibenz(a,h)anthracen53-70-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Fluoranthene 206-44-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Fluorene 86-73-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Indeno(1,2,3-cd)pyre 193-39-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Naphthalene 91-20-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Phenanthrene 85-01-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Pyrene 129-00-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Acenaphthene 83-32-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Acenaphthylene 208-96-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Anthracene 120-12-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Benzo(b)fluoranthene205-99-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Benzo(k)fluoranthene207-08-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Bis(2-ethylhexyl) phth117-81-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Bis(2-ethylhexyl)adip 103-23-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Butyl benzyl phthalate85-68-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Chrysene 218-01-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Dibenz(a,h)anthracen53-70-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Fluoranthene 206-44-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Fluorene 86-73-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Indeno(1,2,3-cd)pyre 193-39-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Naphthalene 91-20-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Phenanthrene 85-01-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Pyrene 129-00-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Acenaphthene 83-32-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Acenaphthylene 208-96-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Anthracene 120-12-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Benzo(b)fluoranthene205-99-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Benzo(k)fluoranthene207-08-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Bis(2-ethylhexyl) phth117-81-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Bis(2-ethylhexyl)adip 103-23-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Butyl benzyl phthalate85-68-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Chrysene 218-01-9 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Dibenz(a,h)anthracen53-70-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Fluoranthene 206-44-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Fluorene 86-73-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Indeno(1,2,3-cd)pyre 193-39-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Naphthalene 91-20-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Phenanthrene 85-01-8 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 1/12/2007 1/31/2007 Pyrene 129-00-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U
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SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Carbaryl ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Carbofuran (Furadan 1563-66-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Methiocarb 2032-65-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Methomyl 16752-77-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Oxamyl 23135-22-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Propoxur 114-26-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Oxamyl 23135-22-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Methomyl 16752-77-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Propoxur 114-26-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Carbofuran (Furadan 1563-66-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Carbaryl ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Methiocarb 2032-65-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Oxamyl 23135-22-0 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Methomyl 16752-77-5 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Propoxur 114-26-1 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Carbofuran (Furadan 1563-66-2 ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Carbaryl ND ug/L ORG-2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 2/5/2007 2/5/2007 Methiocarb 2032-65-7 ND ug/L ORG-2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Bicarbonate (as CaC -- ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Carbonate (as CaCO786-19-6 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Hydroxide (as CaCO3-- ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Total Alkalinity -- ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Anions Total (meq/L) -- NA mg/L WETCHEM2 UNA
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Cations Total (meq/L -- NA mg/L WETCHEM2 UNA
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Ion Balance (percent -- NA mg/L WETCHEM2 UNA
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Chloride (Cl), Total 16887-00-6 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Conductivity (umhos/ -- ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Fluoride, Total 16984-48-8 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Hardness (Ca,Mg) as-- ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Nitrate as Nitrogen 14797-55-8 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 pH (pH units) -- NA mg/L WETCHEM2 UNA
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Sulfate 14808-79-8 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Surfactants (MBAS) -- ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Total Dissolved Solid 10-33-3 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Aluminum 7429-90-5 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Calcium 7440-70-2 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Copper 7440-50-8 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Iron 7439-89-6 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Magnesium 7439-95-4 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Manganese 7439-96-5 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Potassium 7440-09-7 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Sodium 7440-23-5 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Zinc 7440-66-6 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Bicarbonate (as CaC -- 170 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Carbonate (as CaCO786-19-6 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Total Alkalinity -- 170 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Chloride (Cl), Total 16887-00-6 65.8 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Conductivity (umhos/ -- 702 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Hardness (Ca,Mg) as-- 206 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Nitrate as Nitrogen 14797-55-8 1.05 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Sulfate 14808-79-8 82.7 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Total Dissolved Solid 10-33-3 468 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Aluminum 7429-90-5 0.317 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Calcium 7440-70-2 53.8 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Copper 7440-50-8 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Iron 7439-89-6 0.294 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Magnesium 7439-95-4 21.1 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Manganese 7439-96-5 0.010 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Potassium 7440-09-7 7.49 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Sodium 7440-23-5 55.8 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Zinc 7440-66-6 0.044 mg/L WETCHEM2 J
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Cations Total (meq/L -- 7.07 mg/L WETCHEM2
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SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Anions Total (meq/L) -- 7.07 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Ion Balance (percent -- ND mg/L WETCHEM2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Fluoride, Total 16984-48-8 0.40 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Surfactants (MBAS) -- ND mg/L WETCHEM2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Hydroxide (as CaCO3-- ND mg/L WETCHEM2 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 pH (pH units) -- 8.06 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Bicarbonate (as CaC -- 160 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Carbonate (as CaCO786-19-6 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Hydroxide (as CaCO3-- ND mg/L WETCHEM2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Total Alkalinity -- 160 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Anions Total (meq/L) -- 8.06 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Cations Total (meq/L -- 8.36 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Ion Balance (percent -- 1.83 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Chloride (Cl), Total 16887-00-6 93.3 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Conductivity (umhos/ -- 820 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Fluoride, Total 16984-48-8 0.20 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Hardness (Ca,Mg) as-- 240 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Nitrate as Nitrogen 14797-55-8 1.30 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 pH (pH units) -- 8.15 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Sulfate 14808-79-8 102 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Surfactants (MBAS) -- ND mg/L WETCHEM2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Total Dissolved Solid 10-33-3 540 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Aluminum 7429-90-5 0.075J mg/L WETCHEM2 J
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Calcium 7440-70-2 55.8 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Copper 7440-50-8 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Iron 7439-89-6 0.025 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Magnesium 7439-95-4 24.4 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Manganese 7439-96-5 ND mg/L WETCHEM2 U
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Potassium 7440-09-7 6.40 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Sodium 7440-23-5 77.8 mg/L WETCHEM2
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous General Minerals GEN.-MINERALS MAIN 1/12/2007 1/12/2007 Zinc 7440-66-6 0.032 mg/L WETCHEM2 J
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Coliforms, total by StaSM-9221A-D MAIN 1/9/2007 1/16/2007 Coliform, total -- NA MPN/100 mL NONE UNA
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 1/9/2007 1/16/2007 Coliform, total -- 160,000 MPN/100 mL NONE
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 1/9/2007 1/16/2007 Coliform, total -- <2.0 MPN/100 mL NONE U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 1/9/2007 1/16/2007 Coliform, fecal -- NA MPN/100 mL NONE UNA
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 1/9/2007 1/16/2007 Coliform, fecal -- 7,000 MPN/100 mL NONE
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 1/9/2007 1/16/2007 Coliform, fecal -- <2.0 MPN/100 mL NONE U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Fecal Enterococci by SM-9230A-B MAIN 1/9/2007 1/16/2007 Fecal Enterococci NA MPN/100 mL NONE UNA
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Fecal Enterococci by SM-9230A-B MAIN 1/9/2007 1/16/2007 Fecal Enterococci 23.0 MPN/100 mL NONE
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Fecal Enterococci by SM-9230A-B MAIN 1/9/2007 1/16/2007 Fecal Enterococci <2.0 MPN/100 mL NONE U
SMURRF-01/09/07 Method Blank    40213        MBAQ   -   - Aqueous Color (By Visual ComSM2120-B MAIN 1/9/2007 1/9/2007 Color COLOR ND Color Units ORG-4 U
SMURRF-01/09/07 Smurrf Influent    40213 40213.01 1/9/2007 Aqueous Color (By Visual ComSM2120-B MAIN 1/9/2007 1/9/2007 Color COLOR 20.0 Color Units ORG-4
SMURRF-01/09/07 Smurrf Effluent    40213 40213.02 1/9/2007 Aqueous Color (By Visual ComSM2120-B MAIN 1/9/2007 1/9/2007 Color COLOR 3.00 Color Units ORG-4
SMURRF-01/18/07 Method Blank    40310        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 1/18/2007 1/18/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-01/18/07 Smurrf Influent    40310 40310.01 1/18/2007 Aqueous Turbidity, Nephelome180.1 MAIN 1/18/2007 1/18/2007 Turbidity -- 19.9 NTU WETCHEM1
SMURRF-01/18/07 Smurrf Effluent    40310 40310.02 1/18/2007 Aqueous Turbidity, Nephelome180.1 MAIN 1/18/2007 1/18/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-01/18/07 Method Blank    40310        MBAQ   -   - Aqueous Coliforms, total by StaSM-9221A-D MAIN 1/18/2007 1/20/2007 Coliform, total -- NA MPN/100 mL NONE UNA
SMURRF-01/18/07 Smurrf Influent    40310 40310.01 1/18/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 1/18/2007 1/20/2007 Coliform, total -- >160,000 MPN/100 mL NONE U
SMURRF-01/18/07 Smurrf Effluent    40310 40310.02 1/18/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 1/18/2007 1/20/2007 Coliform, total -- ND MPN/100 mL NONE U
SMURRF-01/18/07 Method Blank    40310        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 1/18/2007 1/20/2007 Coliform, fecal -- NA MPN/100 mL NONE UNA
SMURRF-01/18/07 Smurrf Influent    40310 40310.01 1/18/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 1/18/2007 1/20/2007 Coliform, fecal -- >1,600 MPN/100 mL NONE U
SMURRF-01/18/07 Smurrf Effluent    40310 40310.02 1/18/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 1/18/2007 1/20/2007 Coliform, fecal -- ND MPN/100 mL NONE U
SMURRF-01/26/07 Method Blank    40413        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 1/25/2007 1/25/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-01/26/07 SMURRF-Influent    40413 40413.01 1/25/2007 Aqueous Turbidity, Nephelome180.1 MAIN 1/25/2007 1/25/2007 Turbidity -- 29.2 NTU WETCHEM1
SMURRF-01/26/07 SMURRF-Effluent    40413 40413.02 1/25/2007 Aqueous Turbidity, Nephelome180.1 MAIN 1/25/2007 1/25/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-01/26/07 Method Blank    40413        MBAQ   -   - Aqueous Coliforms, total by StaSM-9221A-D MAIN 1/25/2007 1/27/2007 Coliform, total -- NA MPN/100 mL NONE UNA
SMURRF-01/26/07 SMURRF-Influent    40413 40413.01 1/25/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 1/25/2007 1/27/2007 Coliform, total -- >160,000 MPN/100 mL NONE U
SMURRF-01/26/07 SMURRF-Effluent    40413 40413.02 1/25/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 1/25/2007 1/27/2007 Coliform, total -- ND MPN/100 mL NONE U
SMURRF-01/26/07 Method Blank    40413        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 1/25/2007 1/27/2007 Coliform, fecal -- NA MPN/100 mL NONE UNA
SMURRF-01/26/07 SMURRF-Influent    40413 40413.01 1/25/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 1/25/2007 1/27/2007 Coliform, fecal -- 300 MPN/100 mL NONE
SMURRF-01/26/07 SMURRF-Effluent    40413 40413.02 1/25/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 1/25/2007 1/27/2007 Coliform, fecal -- ND MPN/100 mL NONE U
SMURRF-01/30/07 Method Blank    40460        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 1/30/2007 1/30/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-01/30/07 SMURRF Influent    40460 40460.01 1/30/2007 Aqueous Turbidity, Nephelome180.1 MAIN 1/30/2007 1/30/2007 Turbidity -- 9.30 NTU WETCHEM1
SMURRF-01/30/07 SMURRF Effluent    40460 40460.02 1/30/2007 Aqueous Turbidity, Nephelome180.1 MAIN 1/30/2007 1/30/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-01/30/07 Method Blank    40460        MBAQ   -   - Aqueous Coliforms, total by StaSM-9221A-D MAIN 1/30/2007 2/1/2007 Coliform, total -- NA MPN/100 mL NONE UNA
SMURRF-01/30/07 SMURRF Influent    40460 40460.01 1/30/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 1/30/2007 2/1/2007 Coliform, total -- >160,000 MPN/100 mL NONE U
SMURRF-01/30/07 SMURRF Effluent    40460 40460.02 1/30/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 1/30/2007 2/1/2007 Coliform, total -- ND MPN/100 mL NONE U
SMURRF-01/30/07 Method Blank    40460        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 1/30/2007 2/1/2007 Coliform, fecal -- NA MPN/100 mL NONE UNA
SMURRF-01/30/07 SMURRF Influent    40460 40460.01 1/30/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 1/30/2007 2/1/2007 Coliform, fecal -- 24,000 MPN/100 mL NONE
SMURRF-01/30/07 SMURRF Effluent    40460 40460.02 1/30/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 1/30/2007 2/1/2007 Coliform, fecal -- ND MPN/100 mL NONE U
SMURRF-02/07/07 Method Blank    40570        MBAQ   -   - Aqueous Conductance, Specif 120.1 MAIN 2/7/2007 2/7/2007 Specific conductance-- ND umhos/cm WETCHEM1 U
SMURRF-02/07/07 Influent    40570 40570.01 2/7/2007 Aqueous Conductance, Specif 120.1 MAIN 2/7/2007 2/7/2007 Specific conductance-- 987 umhos/cm WETCHEM1

RB-AR46137



SMURRF-02/07/07 Effluent    40570 40570.02 2/7/2007 Aqueous Conductance, Specif 120.1 MAIN 2/7/2007 2/7/2007 Specific conductance-- 1,114 umhos/cm WETCHEM1
SMURRF-02/07/07 Method Blank    40570        MBAQ   -   - Aqueous pH - Electrometric (E 150.1 MAIN 2/7/2007 2/7/2007 pH PHSOIL NA pH unit WETCHEM1 UNA
SMURRF-02/07/07 Influent    40570 40570.01 2/7/2007 Aqueous pH - Electrometric (E 150.1 MAIN 2/7/2007 2/7/2007 pH PHSOIL 8.17 pH unit WETCHEM1
SMURRF-02/07/07 Effluent    40570 40570.02 2/7/2007 Aqueous pH - Electrometric (E 150.1 MAIN 2/7/2007 2/7/2007 pH PHSOIL 8.18 pH unit WETCHEM1
SMURRF-02/07/07 Method Blank    40570        MBAQ   -   - Aqueous Total Dissolved Solid 160.1 MAIN 2/12/2007 2/13/2007 Total Dissolved Solid 10-33-3 ND mg/L WETCHEM1 U
SMURRF-02/07/07 Influent    40570 40570.01 2/7/2007 Aqueous Total Dissolved Solid 160.1 MAIN 2/12/2007 2/13/2007 Total Dissolved Solid 10-33-3 628 mg/L WETCHEM1
SMURRF-02/07/07 Effluent    40570 40570.02 2/7/2007 Aqueous Total Dissolved Solid 160.1 MAIN 2/12/2007 2/13/2007 Total Dissolved Solid 10-33-3 724 mg/L WETCHEM1
SMURRF-02/07/07 Method Blank    40570        MBAQ   -   - Aqueous Residue, Non-Filterab160.2 MAIN 2/8/2007 2/8/2007 Total Suspended Sol ND mg/L WETCHEM1 U
SMURRF-02/07/07 Influent    40570 40570.01 2/7/2007 Aqueous Residue, Non-Filterab160.2 MAIN 2/8/2007 2/8/2007 Total Suspended Sol 20.0 mg/L WETCHEM1
SMURRF-02/07/07 Effluent    40570 40570.02 2/7/2007 Aqueous Residue, Non-Filterab160.2 MAIN 2/8/2007 2/8/2007 Total Suspended Sol ND mg/L WETCHEM1 U
SMURRF-02/07/07 Method Blank    40570        MBAQ   -   - Aqueous Oil and Grease, Grav1664 MAIN 2/8/2007 2/8/2007 Oil and Grease -- ND mg/L ORG-2 U
SMURRF-02/07/07 Influent    40570 40570.01 2/7/2007 Aqueous Oil and Grease, Grav1664 MAIN 2/8/2007 2/8/2007 Oil and Grease -- ND mg/L ORG-2 U
SMURRF-02/07/07 Effluent    40570 40570.02 2/7/2007 Aqueous Oil and Grease, Grav1664 MAIN 2/8/2007 2/8/2007 Oil and Grease -- ND mg/L ORG-2 U
SMURRF-02/07/07 Method Blank    40570        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 2/8/2007 2/8/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-02/07/07 Influent    40570 40570.01 2/7/2007 Aqueous Turbidity, Nephelome180.1 MAIN 2/8/2007 2/8/2007 Turbidity -- 26.7 NTU WETCHEM1
SMURRF-02/07/07 Effluent    40570 40570.02 2/7/2007 Aqueous Turbidity, Nephelome180.1 MAIN 2/8/2007 2/8/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-02/07/07 Method Blank    40570        MBAQ   -   - Aqueous Coliforms, total by StaSM-9221A-D MAIN 2/7/2007 2/9/2007 Coliform, total -- NA MPN/100 mL NONE UNA
SMURRF-02/07/07 Influent    40570 40570.01 2/7/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 2/7/2007 2/9/2007 Coliform, total -- 1,600 MPN/100 mL NONE
SMURRF-02/07/07 Effluent    40570 40570.02 2/7/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 2/7/2007 2/9/2007 Coliform, total -- 21.0 MPN/100 mL NONE
SMURRF-02/07/07 Method Blank    40570        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 2/7/2007 2/9/2007 Coliform, fecal -- NA MPN/100 mL NONE UNA
SMURRF-02/07/07 Influent    40570 40570.01 2/7/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 2/7/2007 2/9/2007 Coliform, fecal -- 1,600 MPN/100 mL NONE
SMURRF-02/07/07 Effluent    40570 40570.02 2/7/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 2/7/2007 2/9/2007 Coliform, fecal -- 4.00 MPN/100 mL NONE
SMURRF-02/07/07 Method Blank    40570        MBAQ   -   - Aqueous Fecal Enterococci by SM-9230A-B MAIN 2/7/2007 2/9/2007 Fecal Enterococci NA MPN/100 mL NONE UNA
SMURRF-02/07/07 Influent    40570 40570.01 2/7/2007 Aqueous Fecal Enterococci by SM-9230A-B MAIN 2/7/2007 2/9/2007 Fecal Enterococci 23.0 MPN/100 mL NONE
SMURRF-02/07/07 Effluent    40570 40570.02 2/7/2007 Aqueous Fecal Enterococci by SM-9230A-B MAIN 2/7/2007 2/9/2007 Fecal Enterococci <2.0 MPN/100 mL NONE U
SMURRF-02/07/07 Method Blank    40570        MBAQ   -   - Aqueous Color (By Visual ComSM2120-B MAIN 2/8/2007 2/8/2007 Color COLOR ND Color Units ORG-4 U
SMURRF-02/07/07 Influent    40570 40570.01 2/7/2007 Aqueous Color (By Visual ComSM2120-B MAIN 2/8/2007 2/8/2007 Color COLOR 24 Color Units ORG-4
SMURRF-02/07/07 Effluent    40570 40570.02 2/7/2007 Aqueous Color (By Visual ComSM2120-B MAIN 2/8/2007 2/8/2007 Color COLOR 15 Color Units ORG-4
SMURRF-02/13/07 Method Blank    40644        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 2/13/2007 2/13/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-02/13/07 SMURRF Influent    40644 40644.01 2/13/2007 Aqueous Turbidity, Nephelome180.1 MAIN 2/13/2007 2/13/2007 Turbidity -- 6.30 NTU WETCHEM1
SMURRF-02/13/07 SMURRF Effluent    40644 40644.02 2/13/2007 Aqueous Turbidity, Nephelome180.1 MAIN 2/13/2007 2/13/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-02/13/07 Method Blank    40644        MBAQ   -   - Aqueous Coliforms, total by StaSM-9221A-D MAIN 2/13/2007 2/13/2007 Coliform, total -- ND MPN/100 mL NONE U
SMURRF-02/13/07 SMURRF Influent    40644 40644.01 2/13/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 2/13/2007 2/13/2007 Coliform, total -- >160,000 MPN/100 mL NONE U
SMURRF-02/13/07 SMURRF Effluent    40644 40644.02 2/13/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 2/13/2007 2/13/2007 Coliform, total -- ND MPN/100 mL NONE U
SMURRF-02/13/07 Method Blank    40644        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 2/13/2007 2/13/2007 Coliform, fecal -- ND MPN/100 mL NONE U
SMURRF-02/13/07 SMURRF Influent    40644 40644.01 2/13/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 2/13/2007 2/13/2007 Coliform, fecal -- >160,000 MPN/100 mL NONE U
SMURRF-02/13/07 SMURRF Effluent    40644 40644.02 2/13/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 2/13/2007 2/13/2007 Coliform, fecal -- ND MPN/100 mL NONE U
SMURRF-02/22/07 Method Blank    40798        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 2/22/2007 2/22/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-02/22/07 SMURRF Influent    40798 40798.01 2/22/2007 Aqueous Turbidity, Nephelome180.1 MAIN 2/22/2007 2/22/2007 Turbidity -- 16.2 NTU WETCHEM1
SMURRF-02/22/07 SMURRF Effluent    40798 40798.02 2/22/2007 Aqueous Turbidity, Nephelome180.1 MAIN 2/22/2007 2/22/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-02/22/07 Method Blank    40798        MBAQ   -   - Aqueous Coliforms, total by StaSM-9221A-D MAIN 2/22/2007 2/24/2007 Coliform, total -- NA MPN/100 mL NONE UNA
SMURRF-02/22/07 SMURRF Influent    40798 40798.01 2/22/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 2/22/2007 2/24/2007 Coliform, total -- 16,000 MPN/100 mL NONE
SMURRF-02/22/07 SMURRF Effluent    40798 40798.02 2/22/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 2/22/2007 2/24/2007 Coliform, total -- ND MPN/100 mL NONE U
SMURRF-02/22/07 Method Blank    40798        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 2/22/2007 2/24/2007 Coliform, fecal -- NA MPN/100 mL NONE UNA
SMURRF-02/22/07 SMURRF Influent    40798 40798.01 2/22/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 2/22/2007 2/24/2007 Coliform, fecal -- >1,600 MPN/100 mL NONE U
SMURRF-02/22/07 SMURRF Effluent    40798 40798.02 2/22/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 2/22/2007 2/24/2007 Coliform, fecal -- ND MPN/100 mL NONE U
SMURRF-03/01/07 Method Blank    40910        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 3/1/2007 3/1/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-03/01/07 SMURRF Influent    40910 40910.01 3/1/2007 Aqueous Turbidity, Nephelome180.1 MAIN 3/1/2007 3/1/2007 Turbidity -- 40.3 NTU WETCHEM1
SMURRF-03/01/07 SMURRF Effluent    40910 40910.02 3/1/2007 Aqueous Turbidity, Nephelome180.1 MAIN 3/1/2007 3/1/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-03/01/07 Method Blank    40910        MBAQ   -   - Aqueous Coliforms, total by StaSM-9221A-D MAIN 3/1/2007 3/3/2007 Coliform, total -- NA MPN/100 mL NONE UNA
SMURRF-03/01/07 SMURRF Influent    40910 40910.01 3/1/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 3/1/2007 3/3/2007 Coliform, total -- >160,000 MPN/100 mL NONE U
SMURRF-03/01/07 SMURRF Effluent    40910 40910.02 3/1/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 3/1/2007 3/3/2007 Coliform, total -- ND MPN/100 mL NONE U
SMURRF-03/01/07 Method Blank    40910        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 3/1/2007 3/3/2007 Coliform, fecal -- NA MPN/100 mL NONE UNA
SMURRF-03/01/07 SMURRF Influent    40910 40910.01 3/1/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 3/1/2007 3/3/2007 Coliform, fecal -- >160,000 MPN/100 mL NONE U
SMURRF-03/01/07 SMURRF Effluent    40910 40910.02 3/1/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 3/1/2007 3/3/2007 Coliform, fecal -- ND MPN/100 mL NONE U
SMURRF-03/08/07 Method Blank    40998        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 3/8/2007 3/8/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-03/08/07 SMURRF Influent    40998 40998.01 3/8/2007 Aqueous Turbidity, Nephelome180.1 MAIN 3/8/2007 3/8/2007 Turbidity -- 22.4 NTU WETCHEM1
SMURRF-03/08/07 SMURRF Effluent    40998 40998.02 3/8/2007 Aqueous Turbidity, Nephelome180.1 MAIN 3/8/2007 3/8/2007 Turbidity -- 1.45 NTU WETCHEM1
SMURRF-03/08/07 Method Blank    40998        MBAQ   -   - Aqueous Coliforms, total by StaSM-9221A-D MAIN 3/8/2007 3/10/2007 Coliform, total -- NA MPN/100 mL NONE UNA
SMURRF-03/08/07 SMURRF Influent    40998 40998.01 3/8/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 3/8/2007 3/10/2007 Coliform, total -- >160,000 MPN/100 mL NONE U
SMURRF-03/08/07 SMURRF Effluent    40998 40998.02 3/8/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 3/8/2007 3/10/2007 Coliform, total -- ND MPN/100 mL NONE U
SMURRF-03/08/07 Method Blank    40998        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 3/8/2007 3/10/2007 Coliform, fecal -- NA MPN/100 mL NONE UNA
SMURRF-03/08/07 SMURRF Influent    40998 40998.01 3/8/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 3/8/2007 3/10/2007 Coliform, fecal -- >160,000 MPN/100 mL NONE U
SMURRF-03/08/07 SMURRF Effluent    40998 40998.02 3/8/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 3/8/2007 3/10/2007 Coliform, fecal -- ND MPN/100 mL NONE U
SMURRF-03/14/07 Method Blank    41097        MBAQ 3/14/2007 Aqueous Conductance, Specif 120.1 MAIN 3/14/2007 3/14/2007 Specific conductance-- ND umhos/cm WETCHEM1 U
SMURRF-03/14/07 Influent    41097 41097.01 3/14/2007 Aqueous Conductance, Specif 120.1 MAIN 3/14/2007 3/14/2007 Specific conductance-- 1,050 umhos/cm WETCHEM1
SMURRF-03/14/07 Effluent    41097 41097.02 3/14/2007 Aqueous Conductance, Specif 120.1 MAIN 3/14/2007 3/14/2007 Specific conductance-- 892 umhos/cm WETCHEM1
SMURRF-03/14/07 Method Blank    41097        MBAQ 3/14/2007 Aqueous pH - Electrometric (E 150.1 MAIN 3/14/2007 3/14/2007 pH PHSOIL NA pH unit WETCHEM1 UNA
SMURRF-03/14/07 Influent    41097 41097.01 3/14/2007 Aqueous pH - Electrometric (E 150.1 MAIN 3/14/2007 3/14/2007 pH PHSOIL 8.36 pH unit WETCHEM1
SMURRF-03/14/07 Effluent    41097 41097.02 3/14/2007 Aqueous pH - Electrometric (E 150.1 MAIN 3/14/2007 3/14/2007 pH PHSOIL 8.45 pH unit WETCHEM1
SMURRF-03/14/07 Method Blank    41097        MBAQ 3/14/2007 Aqueous Total Dissolved Solid 160.1 MAIN 3/16/2007 3/17/2007 Total Dissolved Solid 10-33-3 ND mg/L WETCHEM1 U
SMURRF-03/14/07 Influent    41097 41097.01 3/14/2007 Aqueous Total Dissolved Solid 160.1 MAIN 3/16/2007 3/17/2007 Total Dissolved Solid 10-33-3 720 mg/L WETCHEM1
SMURRF-03/14/07 Effluent    41097 41097.02 3/14/2007 Aqueous Total Dissolved Solid 160.1 MAIN 3/16/2007 3/17/2007 Total Dissolved Solid 10-33-3 596 mg/L WETCHEM1
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SMURRF-03/14/07 Method Blank    41097        MBAQ 3/14/2007 Aqueous Residue, Non-Filterab160.2 MAIN 3/16/2007 3/16/2007 Total Suspended Sol ND mg/L WETCHEM1 U
SMURRF-03/14/07 Influent    41097 41097.01 3/14/2007 Aqueous Residue, Non-Filterab160.2 MAIN 3/16/2007 3/16/2007 Total Suspended Sol 7.00J mg/L WETCHEM1 J
SMURRF-03/14/07 Effluent    41097 41097.02 3/14/2007 Aqueous Residue, Non-Filterab160.2 MAIN 3/16/2007 3/16/2007 Total Suspended Sol ND mg/L WETCHEM1 U
SMURRF-03/14/07 Method Blank    41097        MBAQ 3/14/2007 Aqueous Oil and Grease, Grav1664 MAIN 3/19/2007 3/19/2007 Oil and Grease -- ND mg/L ORG-2 U
SMURRF-03/14/07 Influent    41097 41097.01 3/14/2007 Aqueous Oil and Grease, Grav1664 MAIN 3/19/2007 3/19/2007 Oil and Grease -- ND mg/L ORG-2 U
SMURRF-03/14/07 Effluent    41097 41097.02 3/14/2007 Aqueous Oil and Grease, Grav1664 MAIN 3/19/2007 3/19/2007 Oil and Grease -- ND mg/L ORG-2 U
SMURRF-03/14/07 Method Blank    41097        MBAQ 3/14/2007 Aqueous Turbidity, Nephelome180.1 MAIN 3/14/2007 3/14/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-03/14/07 Influent    41097 41097.01 3/14/2007 Aqueous Turbidity, Nephelome180.1 MAIN 3/14/2007 3/14/2007 Turbidity -- 4.40 NTU WETCHEM1
SMURRF-03/14/07 Effluent    41097 41097.02 3/14/2007 Aqueous Turbidity, Nephelome180.1 MAIN 3/14/2007 3/14/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-03/14/07 Method Blank    41097        MBAQ 3/14/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 3/14/2007 3/16/2007 Coliform, total -- NA MPN/100 mL NONE UNA
SMURRF-03/14/07 Influent    41097 41097.01 3/14/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 3/14/2007 3/16/2007 Coliform, total -- >160,000 MPN/100 mL NONE U
SMURRF-03/14/07 Effluent    41097 41097.02 3/14/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 3/14/2007 3/16/2007 Coliform, total -- ND MPN/100 mL NONE U
SMURRF-03/14/07 Method Blank    41097        MBAQ 3/14/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 3/14/2007 3/16/2007 Coliform, fecal -- NA MPN/100 mL NONE UNA
SMURRF-03/14/07 Influent    41097 41097.01 3/14/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 3/14/2007 3/16/2007 Coliform, fecal -- >160,000 MPN/100 mL NONE U
SMURRF-03/14/07 Effluent    41097 41097.02 3/14/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 3/14/2007 3/16/2007 Coliform, fecal -- ND MPN/100 mL NONE U
SMURRF-03/14/07 Method Blank    41097        MBAQ 3/14/2007 Aqueous Fecal Enterococci by SM-9230A-B MAIN 3/14/2007 3/16/2007 Fecal Enterococci NA MPN/100 mL NONE UNA
SMURRF-03/14/07 Influent    41097 41097.01 3/14/2007 Aqueous Fecal Enterococci by SM-9230A-B MAIN 3/14/2007 3/16/2007 Fecal Enterococci 17.0 MPN/100 mL NONE
SMURRF-03/14/07 Effluent    41097 41097.02 3/14/2007 Aqueous Fecal Enterococci by SM-9230A-B MAIN 3/14/2007 3/16/2007 Fecal Enterococci ND MPN/100 mL NONE U
SMURRF-03/14/07 Method Blank    41097        MBAQ 3/14/2007 Aqueous Color (By Visual ComSM2120-B MAIN 3/14/2007 3/14/2007 Color COLOR ND Color Units ORG-4 U
SMURRF-03/14/07 Influent    41097 41097.01 3/14/2007 Aqueous Color (By Visual ComSM2120-B MAIN 3/14/2007 3/14/2007 Color COLOR 23.0 Color Units ORG-4
SMURRF-03/14/07 Effluent    41097 41097.02 3/14/2007 Aqueous Color (By Visual ComSM2120-B MAIN 3/14/2007 3/14/2007 Color COLOR ND Color Units ORG-4 U
SMURRF-03/22/07 Method Blank    41250        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 3/22/2007 3/22/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-03/22/07 SMURRF Influent    41250 41250.01 3/22/2007 Aqueous Turbidity, Nephelome180.1 MAIN 3/22/2007 3/22/2007 Turbidity -- 30.1 NTU WETCHEM1
SMURRF-03/22/07 SMURRF Effluent    41250 41250.02 3/22/2007 Aqueous Turbidity, Nephelome180.1 MAIN 3/22/2007 3/22/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-03/22/07 Method Blank    41250        MBAQ   -   - Aqueous Coliforms, total by StaSM-9221A-D MAIN 3/22/2007 3/26/2007 Coliform, total -- NA MPN/100 mL NONE UNA
SMURRF-03/22/07 SMURRF Influent    41250 41250.01 3/22/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 3/22/2007 3/26/2007 Coliform, total -- >16,000 MPN/100 mL NONE U
SMURRF-03/22/07 SMURRF Effluent    41250 41250.02 3/22/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 3/22/2007 3/26/2007 Coliform, total -- ND MPN/100 mL NONE U
SMURRF-03/22/07 Method Blank    41250        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 3/22/2007 3/26/2007 Coliform, fecal -- NA MPN/100 mL NONE UNA
SMURRF-03/22/07 SMURRF Influent    41250 41250.01 3/22/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 3/22/2007 3/26/2007 Coliform, fecal -- 5,000 MPN/100 mL NONE
SMURRF-03/22/07 SMURRF Effluent    41250 41250.02 3/22/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 3/22/2007 3/26/2007 Coliform, fecal -- ND MPN/100 mL NONE U
SMURRF-03/27/07 Method Blank    41328        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 3/27/2007 3/27/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-03/27/07 SMURRF Influent    41328 41328.01 3/27/2007 Aqueous Turbidity, Nephelome180.1 MAIN 3/27/2007 3/27/2007 Turbidity -- 5.97 NTU WETCHEM1
SMURRF-03/27/07 SMURRF Effluent    41328 41328.02 3/27/2007 Aqueous Turbidity, Nephelome180.1 MAIN 3/27/2007 3/27/2007 Turbidity -- ND NTU WETCHEM1 U
SMURRF-03/27/07 Method Blank    41328        MBAQ   -   - Aqueous Coliforms, total by StaSM-9221A-D MAIN 3/27/2007 3/30/2007 Coliform, total -- NA MPN/100 mL NONE UNA
SMURRF-03/27/07 SMURRF Influent    41328 41328.01 3/27/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 3/27/2007 3/30/2007 Coliform, total -- 240 MPN/100 mL NONE
SMURRF-03/27/07 SMURRF Effluent    41328 41328.02 3/27/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 3/27/2007 3/30/2007 Coliform, total -- ND MPN/100 mL NONE U
SMURRF-03/27/07 Method Blank    41328        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 3/27/2007 3/30/2007 Coliform, fecal -- NA MPN/100 mL NONE UNA
SMURRF-03/27/07 SMURRF Influent    41328 41328.01 3/27/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 3/27/2007 3/30/2007 Coliform, fecal -- 240 MPN/100 mL NONE
SMURRF-03/27/07 SMURRF Effluent    41328 41328.02 3/27/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 3/27/2007 3/30/2007 Coliform, fecal -- ND MPN/100 mL NONE U
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reportlim methlimit mult res_code conc dl_flag dresult samp_time samp_dept test_note comment consultant lab_name td_receiv td_coll td_ext td_anal s_receiv s_coll s_ext s_anal analyst site qcbatchno processing prp_methodmresult
1.0 0.5 1 BM1 < ND 0 AETB 01/04/200701/04/200701/04/200701/04/200720070104 20070104 20070104 20070104 010407      180.1 0.5
1.0 0.5 1 P0 77.8 77.8 0 AETB 01/04/200701/04/200701/04/200701/04/200720070104 20070104 20070104 20070104 010407      180.1 77.8
1.0 0.5 1 P0 < ND 0 AETB 01/04/200701/04/200701/04/200701/04/200720070104 20070104 20070104 20070104 010407      180.1 0.5
1.1 1.1 1 BM1 NA 0 AETB 01/04/200701/04/200701/04/200701/06/200720070104 20070104 20070104 20070106 SM9221A 1.1
1.1 1.1 1 P0 >160,000 >160000 0 AETB 01/04/200701/04/200701/04/200701/06/200720070104 20070104 20070104 20070106 SM9221A 1.1
1.1 1.1 1 P0 < ND 0 AETB 01/04/200701/04/200701/04/200701/06/200720070104 20070104 20070104 20070106 SM9221A 1.1
1.1 1.1 1 BM1 NA 0 AETB 01/04/200701/04/200701/04/200701/06/200720070104 20070104 20070104 20070106 SM9221AE1.1
1.1 1.1 1 P0 90,000 90000 0 AETB 01/04/200701/04/200701/04/200701/06/200720070104 20070104 20070104 20070106 SM9221AE90000
1.1 1.1 1 P0 < ND 0 AETB 01/04/200701/04/200701/04/200701/06/200720070104 20070104 20070104 20070106 SM9221AE1.1
10.0 5.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/10/200701/10/200720070109 20070110 20070110 011007      160.2 5.0
10.0 5.0 1 P0 13.0 13.0 0 AETB 01/09/200701/09/200701/10/200701/10/200720070109 20070109 20070110 20070110 011007      160.2 13.0
10.0 5.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/10/200701/10/200720070109 20070109 20070110 20070110 011007      160.2 5.0
1.0 0.5 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/11/200701/11/200720070109 20070111 20070111 011107      3510C 0.5
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/11/200701/11/200720070109 20070109 20070111 20070111 011107      3510C 0.5
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/11/200701/11/200720070109 20070109 20070111 20070111 011107      3510C 0.5
1.0 0.5 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/09/200701/09/200720070109 20070109 20070109 010907      180.1 0.5
1.0 0.5 1 P0 17.7 17.7 0 AETB 01/09/200701/09/200701/09/200701/09/200720070109 20070109 20070109 20070109 010907      180.1 17.7
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/09/200701/09/200720070109 20070109 20070109 20070109 010907      180.1 0.5
0.10 0.05 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      200.2 0.05
0.10 0.05 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      200.2 0.05
0.05 0.01 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      200.2 0.01
0.05 0.01 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      200.2 0.01
0.05 0.01 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      200.2 0.01
0.05 0.01 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      200.2 0.01
0.10 0.05 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      200.2 0.05
0.002 0.001 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      200.2 0.001
0.05 0.01 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      200.2 0.01
0.10 0.05 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      200.2 0.05
0.05 0.01 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      200.2 0.01
0.10 0.05 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      200.2 0.05
0.05 0.01 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      200.2 0.01
0.10 0.05 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.05
0.10 0.05 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.05
0.05 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.01
0.05 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.01
0.05 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.01
0.05 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.01
0.10 0.05 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.05
0.002 0.001 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.001
0.05 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.01
0.10 0.05 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.05
0.05 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.01
0.10 0.05 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.05
0.05 0.01 1 P0 0.044J 0.044 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.044
0.10 0.05 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.05
0.10 0.05 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.05
0.05 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.01
0.05 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.01
0.05 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.01
0.05 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.01
0.10 0.05 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.05
0.002 0.001 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.001
0.05 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.01
0.10 0.05 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.05
0.05 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.01
0.10 0.05 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.05
0.05 0.01 1 P0 0.032J 0.032 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      200.2 0.032
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.10
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.10
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.10
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.10
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.10
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.10
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.10
0.020 0.020 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.020
0.010 0.010 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.010
0.020 0.020 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.020
0.075 0.075 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.075
0.050 0.050 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.050
0.050 0.050 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.050
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.10
5.0 5.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 5.0
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0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.50
0.020 0.020 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.020
0.020 0.020 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.020
0.010 0.010 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.010
0.050 0.050 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.050
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.10
0.050 0.050 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.050
0.02 0.02 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.02
0.20 0.20 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.20
0.010 0.010 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.010
0.010 0.010 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.010
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.50
1.0 1.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 1.0
10 10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 10
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.50
1.0 1.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 1.0
0.010 0.010 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/17/200720070109 20070112 20070117 011207      508 0.010
0.075 0.075 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.075
0.050 0.050 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.050
0.050 0.050 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.050
0.20 0.20 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.20
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
0.020 0.020 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.020
0.010 0.010 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.010
0.020 0.020 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.020
0.020 0.020 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.020
0.020 0.020 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.020
0.010 0.010 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.010
0.050 0.050 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.050
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
0.050 0.050 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.050
0.010 0.010 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.010
0.010 0.010 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.010
10 10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 10
1.0 1.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 1.0
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.50
0.02 0.02 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.02
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.50
5.0 5.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 5.0
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.50
0.010 0.010 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.010
1.0 1.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 1.0
0.075 0.075 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.075
0.050 0.050 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.050
0.050 0.050 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.050
0.20 0.20 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.20
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
0.020 0.020 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.020
0.010 0.010 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.010
0.020 0.020 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.020
0.020 0.020 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.020
0.020 0.020 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.020
0.010 0.010 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.010
0.050 0.050 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.050
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
0.050 0.050 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.050
0.010 0.010 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.010
0.010 0.010 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.010
10 10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 10
1.0 1.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 1.0
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
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0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.10
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.50
0.02 0.02 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.02
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.50
5.0 5.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 5.0
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.50
0.010 0.010 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 0.010
1.0 1.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/17/200720070109 20070109 20070112 20070117 011207      508 1.0
0.20 0.20 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/21/200701/29/200720070109 20070121 20070129 012107      515.3 0.20
0.20 0.20 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/21/200701/29/200720070109 20070121 20070129 012107      515.3 0.20
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/21/200701/29/200720070109 20070121 20070129 012107      515.3 0.50
2.0 2.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/21/200701/29/200720070109 20070121 20070129 012107      515.3 2.0
1.0 1.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/21/200701/29/200720070109 20070121 20070129 012107      515.3 1.0
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/21/200701/29/200720070109 20070121 20070129 012107      515.3 0.50
2.0 2.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/21/200701/29/200720070109 20070121 20070129 012107      515.3 2.0
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/21/200701/29/200720070109 20070121 20070129 012107      515.3 0.50
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/21/200701/29/200720070109 20070121 20070129 012107      515.3 0.10
0.60 0.60 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/21/200701/29/200720070109 20070121 20070129 012107      515.3 0.60
0.30 0.30 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/21/200701/29/200720070109 20070121 20070129 012107      515.3 0.30
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/21/200701/29/200720070109 20070121 20070129 012107      515.3 0.50
0.20 0.20 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/21/200701/29/200720070109 20070121 20070129 012107      515.3 0.20
1.0 1.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/21/200701/29/200720070109 20070121 20070129 012107      515.3 1.0
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.50
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 2.0
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.50
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 2.0
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.50
0.60 0.60 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.60
1.0 1.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 1.0
0.30 0.30 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.30
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.50
0.20 0.20 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.20
1.0 1.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 1.0
0.20 0.20 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.20
0.20 0.20 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.20
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.10
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.50
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 2.0
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.50
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 2.0
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.50
0.60 0.60 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.60
1.0 1.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 1.0
0.30 0.30 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.30
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.50
0.20 0.20 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.20
1.0 1.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 1.0
0.20 0.20 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.20
0.20 0.20 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.20
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/21/200701/29/200720070109 20070109 20070121 20070129 012107      515.3 0.10
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.5
1.0 0.5 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.5
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0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.5
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.5
1.0 0.5 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.5
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.5
1.0 0.5 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.5
1.0 0.5 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.5
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.5
1.0 0.5 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.5
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/22/200701/22/200720070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 0.31J 0.31 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.31
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
0.50 0.25 1 P0 1.22 1.22 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 1.22
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
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0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
0.50 0.25 1 P0 1.53 1.53 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 1.53
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
1.0 0.5 1 P0 3.56 3.56 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 3.56
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
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0.50 0.25 1 P0 15.6 15.6 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 15.6
0.50 0.25 1 P0 6.22 6.22 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 6.22
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 19.1 19.1 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 19.1
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 15.1 15.1 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 15.1
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
1.0 0.5 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.5
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 < ND 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 0.25
0.50 0.25 1 P0 56.0 56.0 0 AETB 01/09/200701/09/200701/22/200701/22/200720070109 20070109 20070122 20070122 012207      5030B 56.0
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.10
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.10
1.0 1.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 1.0
0.20 0.20 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.20
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.10
0.20 0.20 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.20
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.10
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.10
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.10
0.20 0.20 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.20
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.10
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.10
0.20 0.20 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.20
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
1.0 1.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 1.0
0.20 0.20 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.20
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
0.20 0.20 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.20
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
0.20 0.20 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.20
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
0.20 0.20 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.20
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
1.0 1.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 1.0
0.20 0.20 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.20
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
0.20 0.20 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.20
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
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0.20 0.20 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.20
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
0.20 0.20 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.20
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.10 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.10
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
3.0 3.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 3.0
5.0 5.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 5.0
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/31/200720070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
3.0 3.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 3.0
5.0 5.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 5.0
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.10 0.10 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.10
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
3.0 3.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 3.0
5.0 5.0 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 5.0
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
0.50 0.50 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/31/200720070109 20070109 20070112 20070131 011207      525.2 0.50
2.0 2.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 02/05/200702/05/200720070109 20070205 20070205 020507      531.1 2.0
2.0 2.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 02/05/200702/05/200720070109 20070205 20070205 020507      531.1 2.0
2.0 2.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 02/05/200702/05/200720070109 20070205 20070205 020507      531.1 2.0
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2.0 2.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 02/05/200702/05/200720070109 20070205 20070205 020507      531.1 2.0
2.0 2.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 02/05/200702/05/200720070109 20070205 20070205 020507      531.1 2.0
5.0 5.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 02/05/200702/05/200720070109 20070205 20070205 020507      531.1 5.0
3.0 3.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 02/05/200702/05/200720070109 20070205 20070205 020507      531.1 3.0
2.0 2.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 02/05/200702/05/200720070109 20070205 20070205 020507      531.1 2.0
2.0 2.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 02/05/200702/05/200720070109 20070205 20070205 020507      531.1 2.0
5.0 5.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 02/05/200702/05/200720070109 20070205 20070205 020507      531.1 5.0
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 2.0
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 2.0
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 2.0
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 2.0
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 2.0
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 2.0
5.0 5.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 5.0
5.0 5.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 5.0
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 2.0
3.0 3.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 3.0
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 2.0
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 2.0
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 2.0
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 2.0
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 2.0
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 2.0
5.0 5.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 5.0
5.0 5.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 5.0
2.0 2.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 2.0
3.0 3.0 1 P0 < ND 0 AETB 01/09/200701/09/200702/05/200702/05/200720070109 20070109 20070205 20070205 020507      531.1 3.0
2 1 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 1
2 1 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 1
2 1 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 1
2 1 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 1
0.01 0.01 1 BM1 NA 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.01
0.01 0.01 1 BM1 NA 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.01
0.01 0.01 1 BM1 NA 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.01
1.0 0.5 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.5
10 5 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 5
0.2 0.1 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.1
2 1 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 1
0.10 0.05 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.05
0.02 0.01 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.01
0.01 0.01 1 BM1 NA 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.01
10 5 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 5
0.05 0.03 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.03
10 5 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 5
0.10 0.05 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.05
0.10 0.05 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.05
0.05 0.01 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.01
0.02 0.01 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.01
0.10 0.05 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.05
0.01 0.01 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.01
0.20 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.10
0.50 0.10 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.10
0.05 0.01 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/12/200701/12/200720070109 20070112 20070112 011207      VARIOUS 0.01
2 1 1 P0 170 170 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 170
2 1 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 1
2 1 1 P0 170 170 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 170
1.0 0.5 1 P0 65.8 65.8 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 65.8
10 5 1 P0 702 702 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 702
2 1 1 P0 206 206 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 206
0.10 0.05 1 P0 1.05 1.05 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 1.05
0.02 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 0.01
10 5 1 P0 82.7 82.7 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 82.7
10 5 1 P0 468 468 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 468
0.10 0.05 1 P0 0.317 0.317 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 0.317
0.10 0.05 1 P0 53.8 53.8 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 53.8
0.05 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 0.01
0.02 0.01 1 P0 0.294 0.294 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 0.294
0.10 0.05 1 P0 21.1 21.1 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 21.1
0.01 0.01 1 P0 0.010 0.010 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 0.010
0.20 0.10 1 P0 7.49 7.49 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 7.49
0.50 0.10 1 P0 55.8 55.8 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 55.8
0.05 0.01 1 P0 0.044 0.044 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 0.044
0.01 0.01 1 P0 7.07 7.07 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 7.07
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0.01 0.01 1 P0 7.07 7.07 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 7.07
0.01 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 0.01
0.2 0.1 1 P0 0.40 0.40 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 0.40
0.05 0.03 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 0.03
2 1 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 1
0.01 0.01 1 P0 8.06 8.06 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 8.06
2 1 1 P0 160 160 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 160
2 1 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 1
2 1 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 1
2 1 1 P0 160 160 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 160
0.01 0.01 1 P0 8.06 8.06 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 8.06
0.01 0.01 1 P0 8.36 8.36 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 8.36
0.01 0.01 1 P0 1.83 1.83 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 1.83
1.0 0.5 1 P0 93.3 93.3 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 93.3
10 5 1 P0 820 820 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 820
0.2 0.1 1 P0 0.20 0.20 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 0.20
2 1 1 P0 240 240 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 240
0.10 0.05 1 P0 1.30 1.30 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 1.30
0.02 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 0.01
0.01 0.01 1 P0 8.15 8.15 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 8.15
10 5 1 P0 102 102 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 102
0.05 0.03 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 0.03
10 5 1 P0 540 540 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 540
0.10 0.05 1 P0 0.075J 0.075 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 0.075
0.10 0.05 1 P0 55.8 55.8 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 55.8
0.05 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 0.01
0.02 0.01 1 P0 0.025 0.025 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 0.025
0.10 0.05 1 P0 24.4 24.4 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 24.4
0.01 0.01 1 P0 < ND 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 0.01
0.20 0.10 1 P0 6.40 6.40 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 6.40
0.50 0.10 1 P0 77.8 77.8 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 77.8
0.05 0.01 1 P0 0.032 0.032 0 AETB 01/09/200701/09/200701/12/200701/12/200720070109 20070109 20070112 20070112 011207      VARIOUS 0.032
1.1 1.1 1 BM1 NA 0 AETB 01/09/2007  /  /       : 01/09/200701/16/200720070109 20070109 20070116 SM9221A 1.1
1.1 1.1 1 P0 160,000 160000 0 AETB 01/09/200701/09/200701/09/200701/16/200720070109 20070109 20070109 20070116 SM9221A 160000
1.1 1.1 1 P0 < <2.0 0 AETB 01/09/200701/09/200701/09/200701/16/200720070109 20070109 20070109 20070116 SM9221A 1.1
1.1 1.1 1 BM1 NA 0 AETB 01/09/2007  /  /       : 01/09/200701/16/200720070109 20070109 20070116 SM9221AE1.1
1.1 1.1 1 P0 7,000 7000 0 AETB 01/09/200701/09/200701/09/200701/16/200720070109 20070109 20070109 20070116 SM9221AE7000
1.1 1.1 1 P0 < <2.0 0 AETB 01/09/200701/09/200701/09/200701/16/200720070109 20070109 20070109 20070116 SM9221AE1.1
1.1 1.1 1 BM1 NA 0 AETB 01/09/2007  /  /       : 01/09/200701/16/200720070109 20070109 20070116 SM9230AB1.1
1.1 1.1 1 P0 23.0 23.0 0 AETB 01/09/200701/09/200701/09/200701/16/200720070109 20070109 20070109 20070116 SM9230AB23.0
1.1 1.1 1 P0 < <2.0 0 AETB 01/09/200701/09/200701/09/200701/16/200720070109 20070109 20070109 20070116 SM9230AB1.1
1.0 1.0 1 BM1 < ND 0 AETB 01/09/2007  /  /       : 01/09/200701/09/200720070109 20070109 20070109 010907      SM2120B 1.0
1.0 1.0 1 P0 20.0 20.0 0 AETB 01/09/200701/09/200701/09/200701/09/200720070109 20070109 20070109 20070109 010907      SM2120B 20.0
1.0 1.0 1 P0 3.00 3.00 0 AETB 01/09/200701/09/200701/09/200701/09/200720070109 20070109 20070109 20070109 010907      SM2120B 3.00
1.0 0.5 1 BM1 < ND 0 AETB 01/18/2007  /  /       : 01/18/200701/18/200720070118 20070118 20070118 011807      180.1 0.5
1.0 0.5 1 P0 19.9 19.9 0 AETB 01/18/200701/18/200701/18/200701/18/200720070118 20070118 20070118 20070118 011807      180.1 19.9
1.0 0.5 1 P0 < ND 0 AETB 01/18/200701/18/200701/18/200701/18/200720070118 20070118 20070118 20070118 011807      180.1 0.5
1.1 1.1 1 BM1 NA 0 AETB 01/18/2007  /  /       : 01/18/200701/20/200720070118 20070118 20070120 SM9221A 1.1
1.1 1.1 1 P0 >160,000 >160000 0 AETB 01/18/200701/18/200701/18/200701/20/200720070118 20070118 20070118 20070120 SM9221A 1.1
1.1 1.1 1 P0 < ND 0 AETB 01/18/200701/18/200701/18/200701/20/200720070118 20070118 20070118 20070120 SM9221A 1.1
1.1 1.1 1 BM1 NA 0 AETB 01/18/2007  /  /       : 01/18/200701/20/200720070118 20070118 20070120 SM9221AE1.1
1.1 1.1 1 P0 >1,600 >1600 0 AETB 01/18/200701/18/200701/18/200701/20/200720070118 20070118 20070118 20070120 SM9221AE1.1
1.1 1.1 1 P0 < ND 0 AETB 01/18/200701/18/200701/18/200701/20/200720070118 20070118 20070118 20070120 SM9221AE1.1
1.0 0.5 1 BM1 < ND 0 AETB 01/25/2007  /  /       : 01/25/200701/25/200720070125 20070125 20070125 012507      180.1 0.5
1.0 0.5 1 P0 29.2 29.2 0 AETB 01/25/200701/25/200701/25/200701/25/200720070125 20070125 20070125 20070125 012507      180.1 29.2
1.0 0.5 1 P0 < ND 0 AETB 01/25/200701/25/200701/25/200701/25/200720070125 20070125 20070125 20070125 012507      180.1 0.5
1.1 1.1 1 BM1 NA 0 AETB 01/25/2007  /  /       : 01/25/200701/27/200720070125 20070125 20070127 SM9221A 1.1
1.1 1.1 1 P0 >160,000 >160000 0 AETB 01/25/200701/25/200701/25/200701/27/200720070125 20070125 20070125 20070127 SM9221A 1.1
1.1 1.1 1 P0 < ND 0 AETB 01/25/200701/25/200701/25/200701/27/200720070125 20070125 20070125 20070127 SM9221A 1.1
1.1 1.1 1 BM1 NA 0 AETB 01/25/2007  /  /       : 01/25/200701/27/200720070125 20070125 20070127 SM9221AE1.1
1.1 1.1 1 P0 300 300 0 AETB 01/25/200701/25/200701/25/200701/27/200720070125 20070125 20070125 20070127 SM9221AE300
1.1 1.1 1 P0 < ND 0 AETB 01/25/200701/25/200701/25/200701/27/200720070125 20070125 20070125 20070127 SM9221AE1.1
1.0 0.5 1 BM1 < ND 0 AETB 01/30/2007  /  /       : 01/30/200701/30/200720070130 20070130 20070130 013007      180.1 0.5
1.0 0.5 1 P0 9.30 9.30 0 AETB 01/30/200701/30/200701/30/200701/30/200720070130 20070130 20070130 20070130 013007      180.1 9.30
1.0 0.5 1 P0 < ND 0 AETB 01/30/200701/30/200701/30/200701/30/200720070130 20070130 20070130 20070130 013007      180.1 0.5
1.1 1.1 1 BM1 NA 0 AETB 01/30/2007  /  /       : 01/30/200702/01/200720070130 20070130 20070201 SM9221A 1.1
1.1 1.1 1 P0 >160,000 >160000 0 AETB 01/30/200701/30/200701/30/200702/01/200720070130 20070130 20070130 20070201 SM9221A 1.1
1.1 1.1 1 P0 < ND 0 AETB 01/30/200701/30/200701/30/200702/01/200720070130 20070130 20070130 20070201 SM9221A 1.1
1.1 1.1 1 BM1 NA 0 AETB 01/30/2007  /  /       : 01/30/200702/01/200720070130 20070130 20070201 SM9221AE1.1
1.1 1.1 1 P0 24,000 24000 0 AETB 01/30/200701/30/200701/30/200702/01/200720070130 20070130 20070130 20070201 SM9221AE24000
1.1 1.1 1 P0 < ND 0 AETB 01/30/200701/30/200701/30/200702/01/200720070130 20070130 20070130 20070201 SM9221AE1.1
10.0 5.0 1 BM1 < ND 0 AETB 02/07/2007  /  /       : 02/07/200702/07/200720070207 20070207 20070207 020707      120.1 5.0
10.0 5.0 1 P0 987 987 0 AETB 02/07/200702/07/200702/07/200702/07/200720070207 20070207 20070207 20070207 020707      120.1 987
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10.0 5.0 1 P0 1,114 1114 0 AETB 02/07/200702/07/200702/07/200702/07/200720070207 20070207 20070207 20070207 020707      120.1 1114
0.01 0.01 1 BM1 NA 0 AETB 02/07/2007  /  /       : 02/07/200702/07/200720070207 20070207 20070207 020707      150.1 0.01
0.01 0.01 1 P0 8.17 8.17 0 AETB 02/07/200702/07/200702/07/200702/07/200720070207 20070207 20070207 20070207 020707      150.1 8.17
0.01 0.01 1 P0 8.18 8.18 0 AETB 02/07/200702/07/200702/07/200702/07/200720070207 20070207 20070207 20070207 020707      150.1 8.18
10 10 1 BM1 < ND 0 AETB 02/07/2007  /  /       : 02/12/200702/13/200720070207 20070212 20070213 021207      160.1 10
10 10 1 P0 628 628 0 AETB 02/07/200702/07/200702/12/200702/13/200720070207 20070207 20070212 20070213 021207      160.1 628
10 10 1 P0 724 724 0 AETB 02/07/200702/07/200702/12/200702/13/200720070207 20070207 20070212 20070213 021207      160.1 724
10.0 5.0 1 BM1 < ND 0 AETB 02/07/2007  /  /       : 02/08/200702/08/200720070207 20070208 20070208 020807      160.2 5.0
10.0 5.0 1 P0 20.0 20.0 0 AETB 02/07/200702/07/200702/08/200702/08/200720070207 20070207 20070208 20070208 020807      160.2 20.0
10.0 5.0 1 P0 < ND 0 AETB 02/07/200702/07/200702/08/200702/08/200720070207 20070207 20070208 20070208 020807      160.2 5.0
1.0 0.5 1 BM1 < ND 0 AETB 02/07/2007  /  /       : 02/08/200702/08/200720070207 20070208 20070208 020807      3510C 0.5
1.0 0.5 1 P0 < ND 0 AETB 02/07/200702/07/200702/08/200702/08/200720070207 20070207 20070208 20070208 020807      3510C 0.5
1.0 0.5 1 P0 < ND 0 AETB 02/07/200702/07/200702/08/200702/08/200720070207 20070207 20070208 20070208 020807      3510C 0.5
1.0 0.5 1 BM1 < ND 0 AETB 02/07/2007  /  /       : 02/08/200702/08/200720070207 20070208 20070208 020707      180.1 0.5
1.0 0.5 1 P0 26.7 26.7 0 AETB 02/07/200702/07/200702/08/200702/08/200720070207 20070207 20070208 20070208 020707      180.1 26.7
1.0 0.5 1 P0 < ND 0 AETB 02/07/200702/07/200702/08/200702/08/200720070207 20070207 20070208 20070208 020707      180.1 0.5
1.1 1.1 1 BM1 NA 0 AETB 02/07/2007  /  /       : 02/07/200702/09/200720070207 20070207 20070209 SM9221A 1.1
1.1 1.1 1 P0 1,600 1600 0 AETB 02/07/200702/07/200702/07/200702/09/200720070207 20070207 20070207 20070209 SM9221A 1600
1.1 1.1 1 P0 21.0 21.0 0 AETB 02/07/200702/07/200702/07/200702/09/200720070207 20070207 20070207 20070209 SM9221A 21.0
1.1 1.1 1 BM1 NA 0 AETB 02/07/2007  /  /       : 02/07/200702/09/200720070207 20070207 20070209 SM9221AE1.1
1.1 1.1 1 P0 1,600 1600 0 AETB 02/07/200702/07/200702/07/200702/09/200720070207 20070207 20070207 20070209 SM9221AE1600
1.1 1.1 1 P0 4.00 4.00 0 AETB 02/07/200702/07/200702/07/200702/09/200720070207 20070207 20070207 20070209 SM9221AE4.00
1.1 1.1 1 BM1 NA 0 AETB 02/07/2007  /  /       : 02/07/200702/09/200720070207 20070207 20070209 SM9230AB1.1
1.1 1.1 1 P0 23.0 23.0 0 AETB 02/07/200702/07/200702/07/200702/09/200720070207 20070207 20070207 20070209 SM9230AB23.0
1.1 1.1 1 P0 < <2.0 0 AETB 02/07/200702/07/200702/07/200702/09/200720070207 20070207 20070207 20070209 SM9230AB1.1
1.0 1.0 1 BM1 < ND 0 AETB 02/07/2007  /  /       : 02/08/200702/08/200720070207 20070208 20070208 020807      SM2120-B 1.0
1.0 1.0 1 P0 24 24 0 AETB 02/07/200702/07/200702/08/200702/08/200720070207 20070207 20070208 20070208 020807      SM2120-B 24
1.0 1.0 1 P0 15 15 0 AETB 02/07/200702/07/200702/08/200702/08/200720070207 20070207 20070208 20070208 020807      SM2120-B 15
1.0 0.5 1 BM1 < ND 0 AETB 02/13/2007  /  /       : 02/13/200702/13/200720070213 20070213 20070213 021307      180.1 0.5
1.0 0.5 1 P0 6.30 6.30 0 AETB 02/13/200702/13/200702/13/200702/13/200720070213 20070213 20070213 20070213 021307      180.1 6.30
1.0 0.5 1 P0 < ND 0 AETB 02/13/200702/13/200702/13/200702/13/200720070213 20070213 20070213 20070213 021307      180.1 0.5
1.1 1.1 1 BM1 < ND 0 AETB 02/13/2007  /  /       : 02/13/200702/13/200720070213 20070213 20070213 SM9221A 1.1
1.1 1.1 1 P0 >160,000 >160000 0 AETB 02/13/200702/13/200702/13/200702/13/200720070213 20070213 20070213 20070213 SM9221A 1.1
1.1 1.1 1 P0 < ND 0 AETB 02/13/200702/13/200702/13/200702/13/200720070213 20070213 20070213 20070213 SM9221A 1.1
1.1 1.1 1 BM1 < ND 0 AETB 02/13/2007  /  /       : 02/13/200702/13/200720070213 20070213 20070213 SM9221A 1.1
1.1 1.1 1 P0 >160,000 >160000 0 AETB 02/13/200702/13/200702/13/200702/13/200720070213 20070213 20070213 20070213 SM9221A 1.1
1.1 1.1 1 P0 < ND 0 AETB 02/13/200702/13/200702/13/200702/13/200720070213 20070213 20070213 20070213 SM9221A 1.1
1.0 0.5 1 BM1 < ND 0 AETB 02/22/2007  /  /       : 02/22/200702/22/200720070222 20070222 20070222 022207      180.1 0.5
1.0 0.5 1 P0 16.2 16.2 0 AETB 02/22/200702/22/200702/22/200702/22/200720070222 20070222 20070222 20070222 022207      180.1 16.2
1.0 0.5 1 P0 < ND 0 AETB 02/22/200702/22/200702/22/200702/22/200720070222 20070222 20070222 20070222 022207      180.1 0.5
1.1 1.1 1 BM1 NA 0 AETB 02/22/2007  /  /       : 02/22/200702/24/200720070222 20070222 20070224 SM9221A 1.1
1.1 1.1 1 P0 16,000 16000 0 AETB 02/22/200702/22/200702/22/200702/24/200720070222 20070222 20070222 20070224 SM9221A 16000
1.1 1.1 1 P0 < ND 0 AETB 02/22/200702/22/200702/22/200702/24/200720070222 20070222 20070222 20070224 SM9221A 1.1
1.1 1.1 1 BM1 NA 0 AETB 02/22/2007  /  /       : 02/22/200702/24/200720070222 20070222 20070224 SM9221AE1.1
1.1 1.1 1 P0 >1,600 >1600 0 AETB 02/22/200702/22/200702/22/200702/24/200720070222 20070222 20070222 20070224 SM9221AE1.1
1.1 1.1 1 P0 < ND 0 AETB 02/22/200702/22/200702/22/200702/24/200720070222 20070222 20070222 20070224 SM9221AE1.1
1.0 0.5 1 BM1 < ND 0 AETB 03/01/2007  /  /       : 03/01/200703/01/200720070301 20070301 20070301 030107      180.1 0.5
1.0 0.5 1 P0 40.3 40.3 0 AETB 03/01/200703/01/200703/01/200703/01/200720070301 20070301 20070301 20070301 030107      180.1 40.3
1.0 0.5 1 P0 < ND 0 AETB 03/01/200703/01/200703/01/200703/01/200720070301 20070301 20070301 20070301 030107      180.1 0.5
1.1 1.1 1 BM1 NA 0 AETB 03/01/2007  /  /       : 03/01/200703/03/200720070301 20070301 20070303 SM9221A 1.1
1.1 1.1 1 P0 >160,000 >160000 0 AETB 03/01/200703/01/200703/01/200703/03/200720070301 20070301 20070301 20070303 SM9221A 1.1
1.1 1.1 1 P0 < ND 0 AETB 03/01/200703/01/200703/01/200703/03/200720070301 20070301 20070301 20070303 SM9221A 1.1
1.1 1.1 1 BM1 NA 0 AETB 03/01/2007  /  /       : 03/01/200703/03/200720070301 20070301 20070303 SM9221AE1.1
1.1 1.1 1 P0 >160,000 >160000 0 AETB 03/01/200703/01/200703/01/200703/03/200720070301 20070301 20070301 20070303 SM9221AE1.1
1.1 1.1 1 P0 < ND 0 AETB 03/01/200703/01/200703/01/200703/03/200720070301 20070301 20070301 20070303 SM9221AE1.1
1.0 0.5 1 BM1 < ND 0 AETB 03/08/2007  /  /       : 03/08/200703/08/200720070308 20070308 20070308 030807      180.1 0.5
1.0 0.5 1 P0 22.4 22.4 0 AETB 03/08/200703/08/200703/08/200703/08/200720070308 20070308 20070308 20070308 030807      180.1 22.4
1.0 0.5 1 P0 1.45 1.45 0 AETB 03/08/200703/08/200703/08/200703/08/200720070308 20070308 20070308 20070308 030807      180.1 1.45
1.1 1.1 1 BM1 NA 0 AETB 03/08/2007  /  /       : 03/08/200703/10/200720070308 20070308 20070310 SM9221A 1.1
1.1 1.1 1 P0 >160,000 >160000 0 AETB 03/08/200703/08/200703/08/200703/10/200720070308 20070308 20070308 20070310 SM9221A 1.1
1.1 1.1 1 P0 < ND 0 AETB 03/08/200703/08/200703/08/200703/10/200720070308 20070308 20070308 20070310 SM9221A 1.1
1.1 1.1 1 BM1 NA 0 AETB 03/08/2007  /  /       : 03/08/200703/10/200720070308 20070308 20070310 SM9221AE1.1
1.1 1.1 1 P0 >160,000 >160000 0 AETB 03/08/200703/08/200703/08/200703/10/200720070308 20070308 20070308 20070310 SM9221AE1.1
1.1 1.1 1 P0 < ND 0 AETB 03/08/200703/08/200703/08/200703/10/200720070308 20070308 20070308 20070310 SM9221AE1.1
10.0 5.0 1 BM1 < ND 0 AETB 03/14/200703/14/200703/14/200703/14/200720070314 20070314 20070314 20070314 031407      120.1 5.0
10.0 5.0 1 P0 1,050 1050 0 AETB 03/14/200703/14/200703/14/200703/14/200720070314 20070314 20070314 20070314 031407      120.1 1050
10.0 5.0 1 P0 892 892 0 AETB 03/14/200703/14/200703/14/200703/14/200720070314 20070314 20070314 20070314 031407      120.1 892
0.01 0.01 1 BM1 NA 0 AETB 03/14/200703/14/200703/14/200703/14/200720070314 20070314 20070314 20070314 031407      150.1 0.01
0.01 0.01 1 P0 8.36 8.36 0 AETB 03/14/200703/14/200703/14/200703/14/200720070314 20070314 20070314 20070314 031407      150.1 8.36
0.01 0.01 1 P0 8.45 8.45 0 AETB 03/14/200703/14/200703/14/200703/14/200720070314 20070314 20070314 20070314 031407      150.1 8.45
10 10 1 BM1 < ND 0 AETB 03/14/200703/14/200703/16/200703/17/200720070314 20070314 20070316 20070317 031607      160.1 10
10 10 1 P0 720 720 0 AETB 03/14/200703/14/200703/16/200703/17/200720070314 20070314 20070316 20070317 031607      160.1 720
10 10 1 P0 596 596 0 AETB 03/14/200703/14/200703/16/200703/17/200720070314 20070314 20070316 20070317 031607      160.1 596
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10.0 5.0 1 BM1 < ND 0 AETB 03/14/200703/14/200703/16/200703/16/200720070314 20070314 20070316 20070316 031607      160.2 5.0
10.0 5.0 1 P0 7.00J 7.00 0 AETB 03/14/200703/14/200703/16/200703/16/200720070314 20070314 20070316 20070316 031607      160.2 7.00
10.0 5.0 1 P0 < ND 0 AETB 03/14/200703/14/200703/16/200703/16/200720070314 20070314 20070316 20070316 031607      160.2 5.0
1.0 0.5 1 BM1 < ND 0 AETB 03/14/200703/14/200703/19/200703/19/200720070314 20070314 20070319 20070319 031907      3510C 0.5
1.0 0.5 1 P0 < ND 0 AETB 03/14/200703/14/200703/19/200703/19/200720070314 20070314 20070319 20070319 031907      3510C 0.5
1.0 0.5 1 P0 < ND 0 AETB 03/14/200703/14/200703/19/200703/19/200720070314 20070314 20070319 20070319 031907      3510C 0.5
1.0 0.5 1 BM1 < ND 0 AETB 03/14/200703/14/200703/14/200703/14/200720070314 20070314 20070314 20070314 031407      180.1 0.5
1.0 0.5 1 P0 4.40 4.40 0 AETB 03/14/200703/14/200703/14/200703/14/200720070314 20070314 20070314 20070314 031407      180.1 4.40
1.0 0.5 1 P0 < ND 0 AETB 03/14/200703/14/200703/14/200703/14/200720070314 20070314 20070314 20070314 031407      180.1 0.5
1.1 1.1 1 BM1 NA 0 AETB 03/14/200703/14/200703/14/200703/16/200720070314 20070314 20070314 20070316 SM9221A 1.1
1.1 1.1 1 P0 >160,000 >160000 0 AETB 03/14/200703/14/200703/14/200703/16/200720070314 20070314 20070314 20070316 SM9221A 1.1
1.1 1.1 1 P0 < ND 0 AETB 03/14/200703/14/200703/14/200703/16/200720070314 20070314 20070314 20070316 SM9221A 1.1
1.1 1.1 1 BM1 NA 0 AETB 03/14/200703/14/200703/14/200703/16/200720070314 20070314 20070314 20070316 SM9221AE1.1
1.1 1.1 1 P0 >160,000 >160000 0 AETB 03/14/200703/14/200703/14/200703/16/200720070314 20070314 20070314 20070316 SM9221AE1.1
1.1 1.1 1 P0 < ND 0 AETB 03/14/200703/14/200703/14/200703/16/200720070314 20070314 20070314 20070316 SM9221AE1.1
1.1 1.1 1 BM1 NA 0 AETB 03/14/200703/14/200703/14/200703/16/200720070314 20070314 20070314 20070316 SM9230AB1.1
1.1 1.1 1 P0 17.0 17.0 0 AETB 03/14/200703/14/200703/14/200703/16/200720070314 20070314 20070314 20070316 SM9230AB17.0
1.1 1.1 1 P0 < ND 0 AETB 03/14/200703/14/200703/14/200703/16/200720070314 20070314 20070314 20070316 SM9230AB1.1
1.0 1.0 1 BM1 < ND 0 AETB 03/14/200703/14/200703/14/200703/14/200720070314 20070314 20070314 20070314 031407      SM2120B 1.0
1.0 1.0 1 P0 23.0 23.0 0 AETB 03/14/200703/14/200703/14/200703/14/200720070314 20070314 20070314 20070314 031407      SM2120B 23.0
1.0 1.0 1 P0 < ND 0 AETB 03/14/200703/14/200703/14/200703/14/200720070314 20070314 20070314 20070314 031407      SM2120B 1.0
1.0 0.5 1 BM1 < ND 0 AETB 03/22/2007  /  /       : 03/22/200703/22/200720070322 20070322 20070322 032207      180.1 0.5
1.0 0.5 1 P0 30.1 30.1 0 AETB 03/22/200703/22/200703/22/200703/22/200720070322 20070322 20070322 20070322 032207      180.1 30.1
1.0 0.5 1 P0 < ND 0 AETB 03/22/200703/22/200703/22/200703/22/200720070322 20070322 20070322 20070322 032207      180.1 0.5
1.1 1.1 1 BM1 NA 0 AETB 03/22/2007  /  /       : 03/22/200703/26/200720070322 20070322 20070326 SM9221A 1.1
1.1 1.1 1 P0 >16,000 >16000 0 AETB 03/22/200703/22/200703/22/200703/26/200720070322 20070322 20070322 20070326 SM9221A 1.1
1.1 1.1 1 P0 < ND 0 AETB 03/22/200703/22/200703/22/200703/26/200720070322 20070322 20070322 20070326 SM9221A 1.1
1.1 1.1 1 BM1 NA 0 AETB 03/22/2007  /  /       : 03/22/200703/26/200720070322 20070322 20070326 SM9221AE1.1
1.1 1.1 1 P0 5,000 5000 0 AETB 03/22/200703/22/200703/22/200703/26/200720070322 20070322 20070322 20070326 SM9221AE5000
1.1 1.1 1 P0 < ND 0 AETB 03/22/200703/22/200703/22/200703/26/200720070322 20070322 20070322 20070326 SM9221AE1.1
1.0 0.5 1 BM1 < ND 0 AETB 03/27/2007  /  /       : 03/27/200703/27/200720070327 20070327 20070327 032707      180.1 0.5
1.0 0.5 1 P0 5.97 5.97 0 AETB 03/27/200703/27/200703/27/200703/27/200720070327 20070327 20070327 20070327 032707      180.1 5.97
1.0 0.5 1 P0 < ND 0 AETB 03/27/200703/27/200703/27/200703/27/200720070327 20070327 20070327 20070327 032707      180.1 0.5
1.1 1.1 1 BM1 NA 0 AETB 03/27/2007  /  /       : 03/27/200703/30/200720070327 20070327 20070330 SM9221A 1.1
1.1 1.1 1 P0 240 240 0 AETB 03/27/200703/27/200703/27/200703/30/200720070327 20070327 20070327 20070330 SM9221A 240
1.1 1.1 1 P0 < ND 0 AETB 03/27/200703/27/200703/27/200703/30/200720070327 20070327 20070327 20070330 SM9221A 1.1
1.1 1.1 1 BM1 NA 0 AETB 03/27/2007  /  /       : 03/27/200703/30/200720070327 20070327 20070330 SM9221AE1.1
1.1 1.1 1 P0 240 240 0 AETB 03/27/200703/27/200703/27/200703/30/200720070327 20070327 20070327 20070330 SM9221AE240
1.1 1.1 1 P0 < ND 0 AETB 03/27/200703/27/200703/27/200703/30/200720070327 20070327 20070327 20070330 SM9221AE1.1
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SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Conductance, Specif 120.1 MAIN 4/3/2007 4/3/2007 Specific conductance-- ND umhos/cm WETCHEMU 10.0 5.0 1 BM1
SMURRF-04/04/07 SMURRF Influent    41438 41438.01 4/3/2007 Aqueous Conductance, Specif 120.1 MAIN 4/3/2007 4/3/2007 Specific conductance-- 1,190 umhos/cm WETCHEM 10.0 5.0 1 P0
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous pH - Electrometric (E 150.1 MAIN 4/3/2007 4/3/2007 pH PHSOIL NA pH unit WETCHEMUNA 0.01 0.01 1 BM1
SMURRF-04/04/07 SMURRF Influent    41438 41438.01 4/3/2007 Aqueous pH - Electrometric (E 150.1 MAIN 4/3/2007 4/3/2007 pH PHSOIL 8.12 pH unit WETCHEM 0.01 0.01 1 P0
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Total Dissolved Solid160.1 MAIN 4/3/2007 4/3/2007 Total Dissolved Solid10-33-3 ND mg/L WETCHEMU 10 10 1 BM1
SMURRF-04/04/07 SMURRF Influent    41438 41438.01 4/3/2007 Aqueous Total Dissolved Solid160.1 MAIN 4/3/2007 4/3/2007 Total Dissolved Solid10-33-3 784 mg/L WETCHEM 10 10 1 P0
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Residue, Non-Filterab160.2 MAIN 4/4/2007 4/4/2007 Total Suspended Sol ND mg/L WETCHEMU 10.0 5.0 1 BM1
SMURRF-04/04/07 SMURRF Influent    41438 41438.01 4/3/2007 Aqueous Residue, Non-Filterab160.2 MAIN 4/4/2007 4/4/2007 Total Suspended Sol 9.00J mg/L WETCHEMJ 10.0 5.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Residue, Non-Filterab160.2 MAIN 4/4/2007 4/4/2007 Total Suspended Sol ND mg/L WETCHEMU 10.0 5.0 1 P0
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Oil and Grease, Grav1664 MAIN 4/4/2007 4/4/2007 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1 BM1
SMURRF-04/04/07 SMURRF Influent    41438 41438.01 4/3/2007 Aqueous Oil and Grease, Grav1664 MAIN 4/4/2007 4/4/2007 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Oil and Grease, Grav1664 MAIN 4/4/2007 4/4/2007 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1 P0
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 4/3/2007 4/3/2007 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 BM1
SMURRF-04/04/07 SMURRF Influent    41438 41438.01 4/3/2007 Aqueous Turbidity, Nephelome180.1 MAIN 4/3/2007 4/3/2007 Turbidity -- 4.83 NTU WETCHEM 1.0 0.5 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Turbidity, Nephelome180.1 MAIN 4/3/2007 4/3/2007 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 P0
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Antimony 7440-36-0 ND mg/L DEFINORGU 0.10 0.05 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Arsenic 7440-38-2 ND mg/L DEFINORGU 0.10 0.05 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Beryllium 7440-41-7 ND mg/L DEFINORGU 0.05 0.01 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Cadmium 7440-43-9 ND mg/L DEFINORGU 0.05 0.01 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Chromium 7440-47-3 ND mg/L DEFINORGU 0.05 0.01 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Copper 7440-50-8 ND mg/L DEFINORGU 0.05 0.01 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Lead 7439-92-1 ND mg/L DEFINORGU 0.10 0.05 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Mercury (By EPA 2457439-97-6 ND mg/L DEFINORGU 0.002 0.001 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Nickel 7440-02-0 ND mg/L DEFINORGU 0.05 0.01 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Selenium 7782-49-2 ND mg/L DEFINORGU 0.10 0.05 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Silver 7440-22-4 ND mg/L DEFINORGU 0.05 0.01 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Thallium 7440-28-0 ND mg/L DEFINORGU 0.10 0.05 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Zinc 7440-66-6 ND mg/L DEFINORGU 0.05 0.01 1 BM1
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Antimony 7440-36-0 ND mg/L DEFINORGU 0.10 0.05 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Arsenic 7440-38-2 ND mg/L DEFINORGU 0.10 0.05 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Beryllium 7440-41-7 ND mg/L DEFINORGU 0.05 0.01 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Cadmium 7440-43-9 ND mg/L DEFINORGU 0.05 0.01 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Chromium 7440-47-3 ND mg/L DEFINORGU 0.05 0.01 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Copper 7440-50-8 ND mg/L DEFINORGU 0.05 0.01 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Lead 7439-92-1 ND mg/L DEFINORGU 0.10 0.05 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Mercury (By EPA 2457439-97-6 ND mg/L DEFINORGU 0.002 0.001 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Nickel 7440-02-0 ND mg/L DEFINORGU 0.05 0.01 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Selenium 7782-49-2 ND mg/L DEFINORGU 0.10 0.05 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Silver 7440-22-4 ND mg/L DEFINORGU 0.05 0.01 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Thallium 7440-28-0 ND mg/L DEFINORGU 0.10 0.05 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Priority Pollutant Met 200PPM MAIN 4/9/2007 4/9/2007 Zinc 7440-66-6 0.037J mg/L DEFINORGJ 0.05 0.01 1 P0
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Aroclor-1016 (PCB-1 12674-11-2ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Aroclor-1221 (PCB-1 11104-28-2ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Aroclor-1232 (PCB-1 11141-16-5ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Aroclor-1242 (PCB-1 53469-21-9ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Aroclor-1248 (PCB-1 12672-29-6ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Aroclor-1254 (PCB-1 11097-69-1ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Aroclor-1260 (PCB-1 11096-82-5ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 alpha-Hexachlorocyc319-84-6 ND ug/L ORG-2 U 0.050 0.050 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 beta-Hexachlorocyclo319-85-7 ND ug/L ORG-2 U 0.050 0.050 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 delta-Hexachlorocycl 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Endosulfan 11 33213-65-9ND ug/L ORG-2 U 0.010 0.010 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Endrin ketone 53494-70-5ND ug/L ORG-2 U 0.02 0.02 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 gamma-Hexachloroc 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Hexachlorocyclopent 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1 BM1
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SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1 BM1
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Aroclor-1016 (PCB-1 12674-11-2ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Aroclor-1221 (PCB-1 11104-28-2ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Aroclor-1232 (PCB-1 11141-16-5ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Aroclor-1242 (PCB-1 53469-21-9ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Aroclor-1248 (PCB-1 12672-29-6ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Aroclor-1254 (PCB-1 11097-69-1ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Aroclor-1260 (PCB-1 11096-82-5ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 alpha-Hexachlorocyc319-84-6 ND ug/L ORG-2 U 0.050 0.050 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 beta-Hexachlorocyclo319-85-7 ND ug/L ORG-2 U 0.050 0.050 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 delta-Hexachlorocycl 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Endosulfan 11 33213-65-9ND ug/L ORG-2 U 0.010 0.010 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Endrin ketone 53494-70-5ND ug/L ORG-2 U 0.02 0.02 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 gamma-Hexachloroc 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Hexachlorocyclopent 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Pesticide508 MAIN 4/6/2007 4/12/2007 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1 P0
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 2,4,5-T (2,4,5-Trichlo93-76-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 3,5-Dichlorobenzoic a51-365-5 ND ug/L ORG-2 U 1.0 1.0 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 Acifluorfen 50594-66-6ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 Bentazon 25057-89-0ND ug/L ORG-2 U 2.0 2.0 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 Pentachlorophenol (P87-86-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1 BM1
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 2,4,5-T (2,4,5-Trichlo93-76-5 ND ug/L ORG-2 U 0.20 0.20 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 3,5-Dichlorobenzoic a51-365-5 ND ug/L ORG-2 U 1.0 1.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 Acifluorfen 50594-66-6ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 Bentazon 25057-89-0ND ug/L ORG-2 U 2.0 2.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 Pentachlorophenol (P87-86-5 ND ug/L ORG-2 U 0.20 0.20 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Chlorinated Herbicide515.3 MAIN 4/5/2007 4/9/2007 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1 P0
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,1,1,2-Tetrachloroet 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,1,1-Trichloroethane71-55-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,1,2,2-Tetrachloroet 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,1,2-Trichloroethane79-00-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2,3-Trichlorobenzen87-61-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2,3-Trichloropropan96-18-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2,4-Trichlorobenzen120-82-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2,4-Trimethylbenze95-63-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2-Dibromo-3-chloro96-12-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1
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SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2-Dibromoethane ( 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2-Dichloroethane (E107-06-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,3,5-Trimethylbenze108-67-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 2-Chloroethyl vinyl et110-75-8 ND ug/L ORG-2 U 1.0 0.5 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 4-Methyl-2-pentanon 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Bromobenzene (Phen108-86-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Bromochloromethane74-97-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Bromodichlorometha 75-27-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Bromoform (Tribromo75-25-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Bromomethane (Meth74-83-9 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Chloroform (Trichloro67-66-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Chloromethane (Meth74-87-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 cis-1,2-Dichloroethen156-59-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 cis-1,3-Dichloroprope10061-01-5ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Dibromochlorometha 124-48-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Dichlorodifluorometha75-71-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Hexachlorobutadiene87-68-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 m,p-Xylenes 1330-20-7PND ug/L ORG-2 U 1.0 0.5 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Methyl-tert-butyl ethe1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Methylene chloride (D75-09-2 ND ug/L ORG-2 U 1.0 0.5 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Toluene (Methyl benz108-88-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 trans-1,2-Dichloroeth156-60-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 trans-1,3-Dichloropro10061-02-6ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Trichlorofluoromethan75-69-4 ND ug/L ORG-2 U 1.0 0.5 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Trichlorotrifluoroethan76-13-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Vinyl chloride (Chloro75-01-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Total trihalomethane ND ug/L ORG-2 U 0.50 0.25 1 BM1
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,1,1,2-Tetrachloroet 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,1,1-Trichloroethane71-55-6 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,1,2,2-Tetrachloroet 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,1,2-Trichloroethane79-00-5 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2,3-Trichlorobenzen87-61-6 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2,3-Trichloropropan96-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2,4-Trichlorobenzen120-82-1 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2,4-Trimethylbenze95-63-6 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2-Dibromo-3-chloro96-12-8 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2-Dibromoethane ( 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2-Dichloroethane (E107-06-2 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1 P0
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SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,3,5-Trimethylbenze108-67-8 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 2-Chloroethyl vinyl et110-75-8 ND ug/L ORG-2 U 1.0 0.5 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 4-Methyl-2-pentanon 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Bromobenzene (Phen108-86-1 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Bromochloromethane74-97-5 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Bromodichlorometha 75-27-4 2.71 ug/L ORG-2 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Bromoform (Tribromo75-25-2 19.6 ug/L ORG-2 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Bromomethane (Meth74-83-9 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Chloroform (Trichloro67-66-3 0.85 ug/L ORG-2 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Chloromethane (Meth74-87-3 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 cis-1,2-Dichloroethen156-59-2 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 cis-1,3-Dichloroprope10061-01-5ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Dibromochlorometha 124-48-1 6.97 ug/L ORG-2 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Dichlorodifluorometha75-71-8 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Hexachlorobutadiene87-68-3 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 m,p-Xylenes 1330-20-7PND ug/L ORG-2 U 1.0 0.5 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Methyl-tert-butyl ethe1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Methylene chloride (D75-09-2 ND ug/L ORG-2 U 1.0 0.5 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Toluene (Methyl benz108-88-3 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 trans-1,2-Dichloroeth156-60-5 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 trans-1,3-Dichloropro10061-02-6ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Trichlorofluoromethan75-69-4 ND ug/L ORG-2 U 1.0 0.5 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Trichlorotrifluoroethan76-13-1 ND ug/L ORG-2 U 1.0 0.5 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Vinyl chloride (Chloro75-01-4 ND ug/L ORG-2 U 0.50 0.25 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Volatile Organic Com524.2 MAIN 4/10/2007 4/10/2007 Total trihalomethane 30.1 ug/L ORG-2 0.50 0.25 1 P0
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Alachlor 15972-60-8ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Butachlor 23184-66-9ND ug/L ORG-2 U 0.20 0.20 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Metolachlor 51218-45-2ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Metribuzin 21087-64-9ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Thiobencarb 28249-77-6ND ug/L ORG-2 U 0.20 0.20 1 BM1
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Alachlor 15972-60-8ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Butachlor 23184-66-9ND ug/L ORG-2 U 0.20 0.20 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Metolachlor 51218-45-2ND ug/L ORG-2 U 0.10 0.10 1 P0
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SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Metribuzin 21087-64-9ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Nitrogen and Phosph525.2 507 4/5/2007 4/19/2007 Thiobencarb 28249-77-6ND ug/L ORG-2 U 0.20 0.20 1 P0
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Benzo(b)fluoranthene205-99-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Benzo(k)fluoranthene207-08-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Bis(2-ethylhexyl) phth117-81-7 ND ug/L ORG-2 U 3.0 3.0 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Bis(2-ethylhexyl)adip 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Butyl benzyl phthalat 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Dibenz(a,h)anthracen53-70-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Indeno(1,2,3-cd)pyre 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Benzo(b)fluoranthene205-99-2 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Benzo(k)fluoranthene207-08-9 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Bis(2-ethylhexyl) phth117-81-7 ND ug/L ORG-2 U 3.0 3.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Bis(2-ethylhexyl)adip 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Butyl benzyl phthalat 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Dibenz(a,h)anthracen53-70-3 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Indeno(1,2,3-cd)pyre 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Semivolatile Organic 525.2 SHORT LIST 4/5/2007 4/19/2007 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1 P0
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 3-Hydroxycarbofuran16655-82-6ND ug/L ORG-2 U 2.0 2.0 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Carbofuran (Furadan1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Methomyl 16752-77-5ND ug/L ORG-2 U 2.0 2.0 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Oxamyl 23135-22-0ND ug/L ORG-2 U 2.0 2.0 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1 BM1
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 3-Hydroxycarbofuran16655-82-6ND ug/L ORG-2 U 2.0 2.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Carbofuran (Furadan1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Methomyl 16752-77-5ND ug/L ORG-2 U 2.0 2.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Oxamyl 23135-22-0ND ug/L ORG-2 U 2.0 2.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous N-Methylcarbamoylox531.1 MAIN 4/5/2007 4/6/2007 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1 P0
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Bicarbonate (as CaC -- ND mg/L WETCHEMU 2 1 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Carbonate (as CaCO786-19-6 ND mg/L WETCHEMU 2 1 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Hydroxide (as CaCO -- ND mg/L WETCHEMU 2 1 1 BM1
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SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Total Alkalinity -- ND mg/L WETCHEMU 2 1 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Anions Total (meq/L) -- NA mg/L WETCHEMUNA 0.01 0.01 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Cations Total (meq/L -- NA mg/L WETCHEMUNA 0.01 0.01 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Ion Balance (percent -- NA mg/L WETCHEMUNA 0.01 0.01 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Chloride (Cl), Total 16887-00-6ND mg/L WETCHEMU 1.0 0.5 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Conductivity (umhos/ -- ND mg/L WETCHEMU 10 5 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Fluoride, Total 16984-48-8ND mg/L WETCHEMU 0.2 0.1 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Hardness (Ca,Mg) as-- ND mg/L WETCHEMU 2 1 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Nitrate as Nitrogen 14797-55-8ND mg/L WETCHEMU 0.10 0.05 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Nitrite as Nitrogen 14797-65-0ND mg/L WETCHEMU 0.02 0.01 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 pH (pH units) -- NA mg/L WETCHEMUNA 0.01 0.01 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Sulfate 14808-79-8ND mg/L WETCHEMU 10 5 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Surfactants (MBAS) -- ND mg/L WETCHEMU 0.05 0.03 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Total Dissolved Solid10-33-3 ND mg/L WETCHEMU 10 5 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Aluminum 7429-90-5 ND mg/L WETCHEMU 0.10 0.05 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Calcium 7440-70-2 ND mg/L WETCHEMU 0.10 0.05 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Copper 7440-50-8 ND mg/L WETCHEMU 0.02 0.01 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Iron 7439-89-6 ND mg/L WETCHEMU 0.02 0.01 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Magnesium 7439-95-4 ND mg/L WETCHEMU 0.10 0.05 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Manganese 7439-96-5 ND mg/L WETCHEMU 0.01 0.01 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Potassium 7440-09-7 ND mg/L WETCHEMU 0.20 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Sodium 7440-23-5 ND mg/L WETCHEMU 0.50 0.10 1 BM1
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Zinc 7440-66-6 ND mg/L WETCHEMU 0.02 0.01 1 BM1
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Bicarbonate (as CaC -- 136 mg/L WETCHEM 2 1 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Carbonate (as CaCO786-19-6 ND mg/L WETCHEMU 2 1 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Hydroxide (as CaCO -- ND mg/L WETCHEMU 2 1 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Total Alkalinity -- 136 mg/L WETCHEM 2 1 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Anions Total (meq/L) -- 6.30 mg/L WETCHEM 0.01 0.01 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Cations Total (meq/L -- 6.27 mg/L WETCHEM 0.01 0.01 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Ion Balance (percent -- 0.238 mg/L WETCHEM 0.01 0.01 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Chloride (Cl), Total 16887-00-668.3 mg/L WETCHEM 1.0 0.5 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Conductivity (umhos/ -- 650 mg/L WETCHEM 10 5 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Fluoride, Total 16984-48-8ND mg/L WETCHEMU 0.2 0.1 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Hardness (Ca,Mg) as-- 192 mg/L WETCHEM 2 1 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Nitrate as Nitrogen 14797-55-81.15 mg/L WETCHEM 0.10 0.05 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Nitrite as Nitrogen 14797-65-0ND mg/L WETCHEMU 0.02 0.01 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 pH (pH units) -- 8.11 mg/L WETCHEM 0.01 0.01 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Sulfate 14808-79-875.8 mg/L WETCHEM 10 5 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Surfactants (MBAS) -- ND mg/L WETCHEMU 0.05 0.03 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Total Dissolved Solid10-33-3 432 mg/L WETCHEM 10 5 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Aluminum 7429-90-5 ND mg/L WETCHEMU 0.10 0.05 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Calcium 7440-70-2 39.1 mg/L WETCHEM 0.10 0.05 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Copper 7440-50-8 ND mg/L WETCHEMU 0.02 0.01 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Iron 7439-89-6 0.031 mg/L WETCHEM 0.02 0.01 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Magnesium 7439-95-4 18.1 mg/L WETCHEM 0.10 0.05 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Manganese 7439-96-5 ND mg/L WETCHEMU 0.01 0.01 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Potassium 7440-09-7 3.03 mg/L WETCHEM 0.20 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Sodium 7440-23-5 62.6 mg/L WETCHEM 0.50 0.10 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous General Minerals GEN.-MINERALS MAIN 4/9/2007 4/9/2007 Zinc 7440-66-6 0.037 mg/L WETCHEM 0.02 0.01 1 P0
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-D MAIN 4/3/2007 7/9/2007 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1
SMURRF-04/04/07 SMURRF Influent    41438 41438.01 4/3/2007 Aqueous Coliforms, total by St SM-9221A-D MAIN 4/3/2007 7/9/2007 Coliform, total -- 50,000 MPN/100 mNONE 1.1 1.1 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Coliforms, total by St SM-9221A-D MAIN 4/3/2007 4/5/2007 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1 P0
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 4/3/2007 4/9/2007 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1
SMURRF-04/04/07 SMURRF Influent    41438 41438.01 4/3/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 4/3/2007 4/9/2007 Coliform, fecal -- 50,000 MPN/100 mNONE 1.1 1.1 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 4/3/2007 4/5/2007 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Fecal Enterococci by SM-9230A-B MAIN 4/3/2007 4/5/2007 Fecal Enterococci NA MPN/100 mNONE UNA 1.1 1.1 1 BM1
SMURRF-04/04/07 SMURRF Influent    41438 41438.01 4/3/2007 Aqueous Fecal Enterococci by SM-9230A-B MAIN 4/3/2007 4/5/2007 Fecal Enterococci 300 MPN/100 mNONE 1.1 1.1 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Fecal Enterococci by SM-9230A-B MAIN 4/3/2007 4/5/2007 Fecal Enterococci ND MPN/100 mNONE U 1.1 1.1 1 P0
SMURRF-04/04/07 Method Blank    41438        MBAQ   -   - Aqueous Color (By Visual ComSM2120-B MAIN 4/3/2007 4/3/2007 Color COLOR ND Color UnitsORG-4 U 1.0 1.0 1 BM1
SMURRF-04/04/07 SMURRF Influent    41438 41438.01 4/3/2007 Aqueous Color (By Visual ComSM2120-B MAIN 4/3/2007 4/3/2007 Color COLOR 23.0 Color UnitsORG-4 1.0 1.0 1 P0
SMURRF-04/04/07 SMURRF Effluent    41438 41438.02 4/3/2007 Aqueous Color (By Visual ComSM2120-B MAIN 4/3/2007 4/3/2007 Color COLOR ND Color UnitsORG-4 U 1.0 1.0 1 P0
SMURRF-04/10/07 Method Blank    41538        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 4/10/2007 4/10/2007 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 BM1
SMURRF-04/10/07 SMURRF Influent    41538 41538.01 4/10/2007 Aqueous Turbidity, Nephelome180.1 MAIN 4/10/2007 4/10/2007 Turbidity -- 6.00 NTU WETCHEM 1.0 0.5 1 P0
SMURRF-04/10/07 SMURRF Effluent    41538 41538.02 4/10/2007 Aqueous Turbidity, Nephelome180.1 MAIN 4/10/2007 4/10/2007 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 P0
SMURRF-04/10/07 Method Blank    41538        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-D MAIN 4/10/2007 4/12/2007 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1
SMURRF-04/10/07 SMURRF Influent    41538 41538.01 4/10/2007 Aqueous Coliforms, total by St SM-9221A-D MAIN 4/10/2007 4/12/2007 Coliform, total -- >16,000 MPN/100 mNONE U 1.1 1.1 1 P0
SMURRF-04/10/07 SMURRF Effluent    41538 41538.02 4/10/2007 Aqueous Coliforms, total by St SM-9221A-D MAIN 4/10/2007 4/12/2007 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1 P0
SMURRF-04/10/07 Method Blank    41538        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 4/10/2007 4/12/2007 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1
SMURRF-04/10/07 SMURRF Influent    41538 41538.01 4/10/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 4/10/2007 4/12/2007 Coliform, fecal -- >16,000 MPN/100 mNONE U 1.1 1.1 1 P0
SMURRF-04/10/07 SMURRF Effluent    41538 41538.02 4/10/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 4/10/2007 4/12/2007 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0
SMURRF-04/19/07 Method Blank    41691        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 4/20/2007 4/20/2007 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 BM1
SMURRF-04/19/07 SMURRF Influent    41691 41691.01 4/19/2007 Aqueous Turbidity, Nephelome180.1 MAIN 4/20/2007 4/20/2007 Turbidity -- 3.96 NTU WETCHEM 1.0 0.5 1 P0
SMURRF-04/19/07 SMURRF Effluent    41691 41691.02 4/19/2007 Aqueous Turbidity, Nephelome180.1 MAIN 4/20/2007 4/20/2007 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 P0
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SMURRF-04/19/07 Method Blank    41691        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-D MAIN 4/19/2007 4/23/2007 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1
SMURRF-04/19/07 SMURRF Influent    41691 41691.01 4/19/2007 Aqueous Coliforms, total by St SM-9221A-D MAIN 4/19/2007 4/23/2007 Coliform, total -- 50,000 MPN/100 mNONE 1.1 1.1 1 P0
SMURRF-04/19/07 SMURRF Effluent    41691 41691.02 4/19/2007 Aqueous Coliforms, total by St SM-9221A-D MAIN 4/19/2007 4/23/2007 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1 P0
SMURRF-04/19/07 Method Blank    41691        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 4/19/2007 4/23/2007 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1
SMURRF-04/19/07 SMURRF Influent    41691 41691.01 4/19/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 4/19/2007 4/23/2007 Coliform, fecal -- 24,000 MPN/100 mNONE 1.1 1.1 1 P0
SMURRF-04/19/07 SMURRF Effluent    41691 41691.02 4/19/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 4/19/2007 4/23/2007 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0
SMURRF-04/24/07 Method Blank    41791        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 4/24/2007 4/24/2007 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 BM1
SMURRF-04/24/07 SMURRF Influent    41791 41791.01 4/24/2007 Aqueous Turbidity, Nephelome180.1 MAIN 4/24/2007 4/24/2007 Turbidity -- 6.35 NTU WETCHEM 1.0 0.5 1 P0
SMURRF-04/24/07 SMURRF Effluent    41791 41791.02 4/24/2007 Aqueous Turbidity, Nephelome180.1 MAIN 4/24/2007 4/24/2007 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 P0
SMURRF-04/24/07 Method Blank    41791        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-D MAIN 4/24/2007 4/30/2007 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1
SMURRF-04/24/07 SMURRF Influent    41791 41791.01 4/24/2007 Aqueous Coliforms, total by St SM-9221A-D MAIN 4/24/2007 4/30/2007 Coliform, total -- >16,000 MPN/100 mNONE U 1.1 1.1 1 P0
SMURRF-04/24/07 SMURRF Effluent    41791 41791.02 4/24/2007 Aqueous Coliforms, total by St SM-9221A-D MAIN 4/24/2007 4/26/2007 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1 P0
SMURRF-04/24/07 Method Blank    41791        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 4/24/2007 4/30/2007 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1
SMURRF-04/24/07 SMURRF Influent    41791 41791.01 4/24/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 4/24/2007 4/30/2007 Coliform, fecal -- >16,000 MPN/100 mNONE U 1.1 1.1 1 P0
SMURRF-04/24/07 SMURRF Effluent    41791 41791.02 4/24/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 4/24/2007 4/26/2007 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0
SMURRF-05/08/07 Method Blank    42062        MBAQ   -   - Aqueous Color (By visual comp110.3 MAIN 5/8/2007 5/8/2007 Color COLOR ND Color UnitsORG-4 U 1.0 1.0 1 BM1
SMURRF-05/08/07 SMURRF Influent    42062 42062.01 5/8/2007 Aqueous Color (By visual comp110.3 MAIN 5/8/2007 5/8/2007 Color COLOR 28.0 Color UnitsORG-4 1.0 1.0 1 P0
SMURRF-05/08/07 SMURRF Effluent    42062 42062.02 5/8/2007 Aqueous Color (By visual comp110.3 MAIN 5/8/2007 5/8/2007 Color COLOR 6.00 Color UnitsORG-4 1.0 1.0 1 P0
SMURRF-05/08/07 Method Blank    42062        MBAQ   -   - Aqueous Conductance, Specif 120.1 MAIN 5/8/2007 5/8/2007 Specific conductance-- ND umhos/cm WETCHEMU 10.0 5.0 1 BM1
SMURRF-05/08/07 SMURRF Influent    42062 42062.01 5/8/2007 Aqueous Conductance, Specif 120.1 MAIN 5/8/2007 5/8/2007 Specific conductance-- 1,020 umhos/cm WETCHEM 10.0 5.0 1 P0
SMURRF-05/08/07 SMURRF Effluent    42062 42062.02 5/8/2007 Aqueous Conductance, Specif 120.1 MAIN 5/8/2007 5/8/2007 Specific conductance-- 849 umhos/cm WETCHEM 10.0 5.0 1 P0
SMURRF-05/08/07 Method Blank    42062        MBAQ   -   - Aqueous pH - Electrometric (E 150.1 MAIN 5/8/2007 5/8/2007 pH PHSOIL NA pH unit WETCHEMUNA 0.01 0.01 1 BM1
SMURRF-05/08/07 SMURRF Influent    42062 42062.01 5/8/2007 Aqueous pH - Electrometric (E 150.1 MAIN 5/8/2007 5/8/2007 pH PHSOIL 8.02 pH unit WETCHEM 0.01 0.01 1 P0
SMURRF-05/08/07 SMURRF Effluent    42062 42062.02 5/8/2007 Aqueous pH - Electrometric (E 150.1 MAIN 5/8/2007 5/8/2007 pH PHSOIL 8.25 pH unit WETCHEM 0.01 0.01 1 P0
SMURRF-05/08/07 Method Blank    42062        MBAQ   -   - Aqueous Total Dissolved Solid160.1 MAIN 5/11/2007 5/11/2007 Total Dissolved Solid10-33-3 ND mg/L WETCHEMU 10 10 1 BM1
SMURRF-05/08/07 SMURRF Influent    42062 42062.01 5/8/2007 Aqueous Total Dissolved Solid160.1 MAIN 5/11/2007 5/11/2007 Total Dissolved Solid10-33-3 660 mg/L WETCHEM 10 10 1 P0
SMURRF-05/08/07 SMURRF Effluent    42062 42062.02 5/8/2007 Aqueous Total Dissolved Solid160.1 MAIN 5/11/2007 5/11/2007 Total Dissolved Solid10-33-3 652 mg/L WETCHEM 10 10 1 P0
SMURRF-05/08/07 Method Blank    42062        MBAQ   -   - Aqueous Residue, Non-Filterab160.2 MAIN 5/9/2007 5/9/2007 Total Suspended Sol ND mg/L WETCHEMU 10.0 5.0 1 BM1
SMURRF-05/08/07 SMURRF Influent    42062 42062.01 5/8/2007 Aqueous Residue, Non-Filterab160.2 MAIN 5/9/2007 5/9/2007 Total Suspended Sol 10.0 mg/L WETCHEM 10.0 5.0 1 P0
SMURRF-05/08/07 SMURRF Effluent    42062 42062.02 5/8/2007 Aqueous Residue, Non-Filterab160.2 MAIN 5/9/2007 5/9/2007 Total Suspended Sol ND mg/L WETCHEMU 10.0 5.0 1 P0
SMURRF-05/08/07 Method Blank    42062        MBAQ   -   - Aqueous Oil and Grease, Grav1664 MAIN 5/9/2007 5/9/2007 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1 BM1
SMURRF-05/08/07 SMURRF Influent    42062 42062.01 5/8/2007 Aqueous Oil and Grease, Grav1664 MAIN 5/9/2007 5/9/2007 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1 P0
SMURRF-05/08/07 SMURRF Effluent    42062 42062.02 5/8/2007 Aqueous Oil and Grease, Grav1664 MAIN 5/9/2007 5/9/2007 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1 P0
SMURRF-05/08/07 Method Blank    42062        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 5/8/2007 5/8/2007 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 BM1
SMURRF-05/08/07 SMURRF Influent    42062 42062.01 5/8/2007 Aqueous Turbidity, Nephelome180.1 MAIN 5/8/2007 5/8/2007 Turbidity -- 6.41 NTU WETCHEM 1.0 0.5 1 P0
SMURRF-05/08/07 SMURRF Effluent    42062 42062.02 5/8/2007 Aqueous Turbidity, Nephelome180.1 MAIN 5/8/2007 5/8/2007 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 P0
SMURRF-05/08/07 Method Blank    42062        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-D MAIN 5/8/2007 5/15/2007 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1
SMURRF-05/08/07 SMURRF Influent    42062 42062.01 5/8/2007 Aqueous Coliforms, total by St SM-9221A-D MAIN 5/8/2007 5/15/2007 Coliform, total -- 1,600 MPN/100 mNONE 1.1 1.1 1 P0
SMURRF-05/08/07 SMURRF Effluent    42062 42062.02 5/8/2007 Aqueous Coliforms, total by St SM-9221A-D MAIN 5/8/2007 5/14/2007 Coliform, total -- 4.0 MPN/100 mNONE 1.1 1.1 1 P0
SMURRF-05/08/07 Method Blank    42062        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 5/8/2007 5/15/2007 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1
SMURRF-05/08/07 SMURRF Influent    42062 42062.01 5/8/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 5/8/2007 5/15/2007 Coliform, fecal -- 1,600 MPN/100 mNONE 1.1 1.1 1 P0
SMURRF-05/08/07 SMURRF Effluent    42062 42062.02 5/8/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 5/8/2007 5/14/2007 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0
SMURRF-05/08/07 Method Blank    42062        MBAQ   -   - Aqueous Fecal Enterococci by SM-9230A-B MAIN 5/8/2007 5/15/2007 Fecal Enterococci NA MPN/100 mNONE UNA 1.1 1.1 1 BM1
SMURRF-05/08/07 SMURRF Influent    42062 42062.01 5/8/2007 Aqueous Fecal Enterococci by SM-9230A-B MAIN 5/8/2007 5/15/2007 Fecal Enterococci 500 MPN/100 mNONE 1.1 1.1 1 P0
SMURRF-05/08/07 SMURRF Effluent    42062 42062.02 5/8/2007 Aqueous Fecal Enterococci by SM-9230A-B MAIN 5/8/2007 5/14/2007 Fecal Enterococci ND MPN/100 mNONE U 1.1 1.1 1 P0
SMURRF-05/15/07 Method Blank    42217        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 5/15/2007 5/15/2007 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 BM1
SMURRF-05/15/07 SMURRF Influent    42217 42217.01 5/15/2007 Aqueous Turbidity, Nephelome180.1 MAIN 5/15/2007 5/15/2007 Turbidity -- 3.67 NTU WETCHEM 1.0 0.5 1 P0
SMURRF-05/15/07 SMURRF Effluent    42217 42217.02 5/15/2007 Aqueous Turbidity, Nephelome180.1 MAIN 5/15/2007 5/15/2007 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 P0
SMURRF-05/15/07 Method Blank    42217        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-D MAIN 5/15/2007 5/18/2007 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1
SMURRF-05/15/07 SMURRF Influent    42217 42217.01 5/15/2007 Aqueous Coliforms, total by St SM-9221A-D MAIN 5/15/2007 5/18/2007 Coliform, total -- 230,000 MPN/100 mNONE 1.1 1.1 1 P0
SMURRF-05/15/07 SMURRF Effluent    42217 42217.02 5/15/2007 Aqueous Coliforms, total by St SM-9221A-D MAIN 5/15/2007 5/17/2007 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1 P0
SMURRF-05/15/07 Method Blank    42217        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 5/15/2007 5/18/2007 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1
SMURRF-05/15/07 SMURRF Influent    42217 42217.01 5/15/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 5/15/2007 5/18/2007 Coliform, fecal -- 800 MPN/100 mNONE 1.1 1.1 1 P0
SMURRF-05/15/07 SMURRF Effluent    42217 42217.02 5/15/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 5/15/2007 5/17/2007 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0
SMURRF-05/31/07 Method Blank    42448        MBAQ   -   - Aqueous Turbidity, Nephelome180.1 MAIN 5/31/2007 5/31/2007 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 BM1
SMURRF-05/31/07 SMURRF Influent    42448 42448.01 5/31/2007 Aqueous Turbidity, Nephelome180.1 MAIN 5/31/2007 5/31/2007 Turbidity -- 17.6 NTU WETCHEM 1.0 0.5 1 P0
SMURRF-05/31/07 SMURRF Effluent    42448 42448.02 5/31/2007 Aqueous Turbidity, Nephelome180.1 MAIN 5/31/2007 5/31/2007 Turbidity -- ND NTU WETCHEMU 1.0 0.5 1 P0
SMURRF-05/31/07 Method Blank    42448        MBAQ   -   - Aqueous Coliforms, total by St SM-9221A-D MAIN 5/31/2007 6/4/2007 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1
SMURRF-05/31/07 SMURRF Influent    42448 42448.01 5/31/2007 Aqueous Coliforms, total by St SM-9221A-D MAIN 5/31/2007 6/4/2007 Coliform, total -- 300,000 MPN/100 mNONE 1.1 1.1 1 P0
SMURRF-05/31/07 SMURRF Effluent    42448 42448.02 5/31/2007 Aqueous Coliforms, total by St SM-9221A-D MAIN 5/31/2007 6/3/2007 Coliform, total -- 2.6 MPN/100 mNONE 1.1 1.1 1 P0
SMURRF-05/31/07 Method Blank    42448        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 6/2/2007 6/4/2007 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1
SMURRF-05/31/07 SMURRF Influent    42448 42448.01 5/31/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 6/2/2007 6/4/2007 Coliform, fecal -- 280 MPN/100 mNONE 1.1 1.1 1 P0
SMURRF-05/31/07 SMURRF Effluent    42448 42448.02 5/31/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 6/2/2007 6/3/2007 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0
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conc dl_flag dresult samp_time samp_depttest_note comment consultant lab_name td_receiv td_coll td_ext td_anal s_receiv s_coll s_ext s_anal analyst site qcbatchno processing prp_methodmresult
< ND 0 AETB 04/03/2007  /  /       : 04/03/200704/03/200720070403 20070403 20070403 SMURRF S040307      120.1 5.0

1,190 1190 0 AETB 04/03/200704/03/200704/03/200704/03/200720070403 20070403 20070403 20070403 SMURRF S040307      120.1 1190
NA 0 AETB 04/03/2007  /  /       : 04/03/200704/03/200720070403 20070403 20070403 SMURRF S040307      150.1 0.01
8.12 8.12 0 AETB 04/03/200704/03/200704/03/200704/03/200720070403 20070403 20070403 20070403 SMURRF S040307      150.1 8.12

< ND 0 AETB 04/03/2007  /  /       : 04/03/200704/03/200720070403 20070403 20070403 SMURRF S040307      160.1 10
784 784 0 AETB 04/03/200704/03/200704/03/200704/03/200720070403 20070403 20070403 20070403 SMURRF S040307      160.1 784

< ND 0 AETB 04/03/2007  /  /       : 04/04/200704/04/200720070403 20070404 20070404 SMURRF S040407      160.2 5.0
9.00J 9.00 0 AETB 04/03/200704/03/200704/04/200704/04/200720070403 20070403 20070404 20070404 SMURRF S040407      160.2 9.00

< ND 0 AETB 04/03/200704/03/200704/04/200704/04/200720070403 20070403 20070404 20070404 SMURRF S040407      160.2 5.0
< ND 0 AETB 04/03/2007  /  /       : 04/04/200704/04/200720070403 20070404 20070404 SMURRF S040407      3510C 0.5
< ND 0 AETB 04/03/200704/03/200704/04/200704/04/200720070403 20070403 20070404 20070404 SMURRF S040407      3510C 0.5
< ND 0 AETB 04/03/200704/03/200704/04/200704/04/200720070403 20070403 20070404 20070404 SMURRF S040407      3510C 0.5
< ND 0 AETB 04/03/2007  /  /       : 04/03/200704/03/200720070403 20070403 20070403 SMURRF S040307      180.1 0.5

4.83 4.83 0 AETB 04/03/200704/03/200704/03/200704/03/200720070403 20070403 20070403 20070403 SMURRF S040307      180.1 4.83
< ND 0 AETB 04/03/200704/03/200704/03/200704/03/200720070403 20070403 20070403 20070403 SMURRF S040307      180.1 0.5
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      200.2 0.05
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      200.2 0.05
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      200.2 0.01
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      200.2 0.01
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      200.2 0.01
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      200.2 0.01
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      200.2 0.05
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      200.2 0.001
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      200.2 0.01
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      200.2 0.05
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      200.2 0.01
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      200.2 0.05
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      200.2 0.01
< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      200.2 0.05
< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      200.2 0.05
< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      200.2 0.01
< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      200.2 0.01
< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      200.2 0.01
< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      200.2 0.01
< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      200.2 0.05
< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      200.2 0.001
< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      200.2 0.01
< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      200.2 0.05
< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      200.2 0.01
< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      200.2 0.05

0.037J 0.037 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      200.2 0.037
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.020
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.010
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.020
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.075
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.050
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.050
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 5.0
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.020
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.020
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.010
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.050
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.050
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.02
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.20
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.010
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.010
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 1.0
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 10
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 1.0
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< ND 0 AETB 04/03/2007  /  /       : 04/06/200704/12/200720070403 20070406 20070412 SMURRF S040607      508 0.010
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.020
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.010
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.020
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.075
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.050
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.050
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 5.0
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.50
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.020
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.020
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.010
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.050
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.10
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.050
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.02
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.20
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.010
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.010
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.50
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 1.0
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 10
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.50
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 1.0
< ND 0 AETB 04/03/200704/03/200704/06/200704/12/200720070403 20070403 20070406 20070412 SMURRF S040607      508 0.010
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/09/200720070403 20070405 20070409 SMURRF S040507      515.3 0.20
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/09/200720070403 20070405 20070409 SMURRF S040507      515.3 0.20
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/09/200720070403 20070405 20070409 SMURRF S040507      515.3 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/09/200720070403 20070405 20070409 SMURRF S040507      515.3 2.0
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/09/200720070403 20070405 20070409 SMURRF S040507      515.3 1.0
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/09/200720070403 20070405 20070409 SMURRF S040507      515.3 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/09/200720070403 20070405 20070409 SMURRF S040507      515.3 2.0
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/09/200720070403 20070405 20070409 SMURRF S040507      515.3 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/09/200720070403 20070405 20070409 SMURRF S040507      515.3 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/09/200720070403 20070405 20070409 SMURRF S040507      515.3 0.60
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/09/200720070403 20070405 20070409 SMURRF S040507      515.3 0.30
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/09/200720070403 20070405 20070409 SMURRF S040507      515.3 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/09/200720070403 20070405 20070409 SMURRF S040507      515.3 0.20
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/09/200720070403 20070405 20070409 SMURRF S040507      515.3 1.0
< ND 0 AETB 04/03/200704/03/200704/05/200704/09/200720070403 20070403 20070405 20070409 SMURRF S040507      515.3 0.20
< ND 0 AETB 04/03/200704/03/200704/05/200704/09/200720070403 20070403 20070405 20070409 SMURRF S040507      515.3 0.20
< ND 0 AETB 04/03/200704/03/200704/05/200704/09/200720070403 20070403 20070405 20070409 SMURRF S040507      515.3 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/09/200720070403 20070403 20070405 20070409 SMURRF S040507      515.3 2.0
< ND 0 AETB 04/03/200704/03/200704/05/200704/09/200720070403 20070403 20070405 20070409 SMURRF S040507      515.3 1.0
< ND 0 AETB 04/03/200704/03/200704/05/200704/09/200720070403 20070403 20070405 20070409 SMURRF S040507      515.3 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/09/200720070403 20070403 20070405 20070409 SMURRF S040507      515.3 2.0
< ND 0 AETB 04/03/200704/03/200704/05/200704/09/200720070403 20070403 20070405 20070409 SMURRF S040507      515.3 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/09/200720070403 20070403 20070405 20070409 SMURRF S040507      515.3 0.10
< ND 0 AETB 04/03/200704/03/200704/05/200704/09/200720070403 20070403 20070405 20070409 SMURRF S040507      515.3 0.60
< ND 0 AETB 04/03/200704/03/200704/05/200704/09/200720070403 20070403 20070405 20070409 SMURRF S040507      515.3 0.30
< ND 0 AETB 04/03/200704/03/200704/05/200704/09/200720070403 20070403 20070405 20070409 SMURRF S040507      515.3 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/09/200720070403 20070403 20070405 20070409 SMURRF S040507      515.3 0.20
< ND 0 AETB 04/03/200704/03/200704/05/200704/09/200720070403 20070403 20070405 20070409 SMURRF S040507      515.3 1.0
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
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< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/2007  /  /       : 04/10/200704/10/200720070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
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< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25

2.71 2.71 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 2.71
19.6 19.6 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 19.6

< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25

0.85 0.85 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.85
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25

6.97 6.97 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 6.97
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.5
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25
< ND 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 0.25

30.1 30.1 0 AETB 04/03/200704/03/200704/10/200704/10/200720070403 20070403 20070410 20070410 SMURRF S041007      5030B 30.1
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 1.0
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.20
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.20
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.20
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.20
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.10
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.10
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 1.0
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.20
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.10
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.20
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.10
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< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.10
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.10
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.20
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.10
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.10
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.20
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 3.0
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 5.0
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/19/200720070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.10
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 3.0
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 5.0
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/200704/03/200704/05/200704/19/200720070403 20070403 20070405 20070419 SMURRF S040507      525.2 0.50
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/06/200720070403 20070405 20070406 SMURRF S040507      531.1 2.0
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/06/200720070403 20070405 20070406 SMURRF S040507      531.1 2.0
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/06/200720070403 20070405 20070406 SMURRF S040507      531.1 2.0
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/06/200720070403 20070405 20070406 SMURRF S040507      531.1 2.0
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/06/200720070403 20070405 20070406 SMURRF S040507      531.1 2.0
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/06/200720070403 20070405 20070406 SMURRF S040507      531.1 5.0
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/06/200720070403 20070405 20070406 SMURRF S040507      531.1 3.0
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/06/200720070403 20070405 20070406 SMURRF S040507      531.1 2.0
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/06/200720070403 20070405 20070406 SMURRF S040507      531.1 2.0
< ND 0 AETB 04/03/2007  /  /       : 04/05/200704/06/200720070403 20070405 20070406 SMURRF S040507      531.1 5.0
< ND 0 AETB 04/03/200704/03/200704/05/200704/06/200720070403 20070403 20070405 20070406 SMURRF S040507      531.1 2.0
< ND 0 AETB 04/03/200704/03/200704/05/200704/06/200720070403 20070403 20070405 20070406 SMURRF S040507      531.1 2.0
< ND 0 AETB 04/03/200704/03/200704/05/200704/06/200720070403 20070403 20070405 20070406 SMURRF S040507      531.1 2.0
< ND 0 AETB 04/03/200704/03/200704/05/200704/06/200720070403 20070403 20070405 20070406 SMURRF S040507      531.1 2.0
< ND 0 AETB 04/03/200704/03/200704/05/200704/06/200720070403 20070403 20070405 20070406 SMURRF S040507      531.1 2.0
< ND 0 AETB 04/03/200704/03/200704/05/200704/06/200720070403 20070403 20070405 20070406 SMURRF S040507      531.1 5.0
< ND 0 AETB 04/03/200704/03/200704/05/200704/06/200720070403 20070403 20070405 20070406 SMURRF S040507      531.1 3.0
< ND 0 AETB 04/03/200704/03/200704/05/200704/06/200720070403 20070403 20070405 20070406 SMURRF S040507      531.1 2.0
< ND 0 AETB 04/03/200704/03/200704/05/200704/06/200720070403 20070403 20070405 20070406 SMURRF S040507      531.1 2.0
< ND 0 AETB 04/03/200704/03/200704/05/200704/06/200720070403 20070403 20070405 20070406 SMURRF S040507      531.1 5.0
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 1
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 1
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 1
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< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 1
NA 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.01
NA 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.01
NA 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.01

< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.5
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 5
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.1
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 1
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.05
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.01

NA 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.01
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 5
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.03
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 5
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.05
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.05
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.01
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.01
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.05
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.01
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.10
< ND 0 AETB 04/03/2007  /  /       : 04/09/200704/09/200720070403 20070409 20070409 SMURRF S040907      VARIOUS 0.01

136 136 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 136
< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 1
< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 1

136 136 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 136
6.30 6.30 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 6.30
6.27 6.27 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 6.27
0.238 0.238 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 0.238
68.3 68.3 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 68.3
650 650 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 650

< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 0.1
192 192 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 192
1.15 1.15 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 1.15

< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 0.01
8.11 8.11 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 8.11
75.8 75.8 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 75.8

< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 0.03
432 432 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 432

< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 0.05
39.1 39.1 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 39.1

< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 0.01
0.031 0.031 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 0.031
18.1 18.1 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 18.1

< ND 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 0.01
3.03 3.03 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 3.03
62.6 62.6 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 62.6
0.037 0.037 0 AETB 04/03/200704/03/200704/09/200704/09/200720070403 20070403 20070409 20070409 SMURRF S040907      VARIOUS 0.037
NA 0 AETB 04/03/2007  /  /       : 04/03/200707/09/200720070403 20070403 20070709 SMURRF S SM9221A 1.1
50,000 50000 0 AETB 04/03/200704/03/200704/03/200707/09/200720070403 20070403 20070403 20070709 SMURRF S SM9221A 50000

< ND 0 AETB 04/03/200704/03/200704/03/200704/05/200720070403 20070403 20070403 20070405 SMURRF S SM9221A 1.1
NA 0 AETB 04/03/2007  /  /       : 04/03/200704/09/200720070403 20070403 20070409 SMURRF S SM9221AE1.1
50,000 50000 0 AETB 04/03/200704/03/200704/03/200704/09/200720070403 20070403 20070403 20070409 SMURRF S SM9221AE50000

< ND 0 AETB 04/03/200704/03/200704/03/200704/05/200720070403 20070403 20070403 20070405 SMURRF S SM9221AE1.1
NA 0 AETB 04/03/2007  /  /       : 04/03/200704/05/200720070403 20070403 20070405 SMURRF S SM9230AB1.1
300 300 0 AETB 04/03/200704/03/200704/03/200704/05/200720070403 20070403 20070403 20070405 SMURRF S SM9230AB300

< ND 0 AETB 04/03/200704/03/200704/03/200704/05/200720070403 20070403 20070403 20070405 SMURRF S SM9230AB1.1
< ND 0 AETB 04/03/2007  /  /       : 04/03/200704/03/200720070403 20070403 20070403 SMURRF S040307      SM2120B 1.0

23.0 23.0 0 AETB 04/03/200704/03/200704/03/200704/03/200720070403 20070403 20070403 20070403 SMURRF S040307      SM2120B 23.0
< ND 0 AETB 04/03/200704/03/200704/03/200704/03/200720070403 20070403 20070403 20070403 SMURRF S040307      SM2120B 1.0
< ND 0 AETB 04/10/2007  /  /       : 04/10/200704/10/200720070410 20070410 20070410 041007      180.1 0.5

6.00 6.00 0 AETB 04/10/200704/10/200704/10/200704/10/200720070410 20070410 20070410 20070410 041007      180.1 6.00
< ND 0 AETB 04/10/200704/10/200704/10/200704/10/200720070410 20070410 20070410 20070410 041007      180.1 0.5

NA 0 AETB 04/10/2007  /  /       : 04/10/200704/12/200720070410 20070410 20070412 SM9221A 1.1
>16,000 >16000 0 AETB 04/10/200704/10/200704/10/200704/12/200720070410 20070410 20070410 20070412 SM9221A 1.1

< ND 0 AETB 04/10/200704/10/200704/10/200704/12/200720070410 20070410 20070410 20070412 SM9221A 1.1
NA 0 AETB 04/10/2007  /  /       : 04/10/200704/12/200720070410 20070410 20070412 SM9221AE1.1
>16,000 >16000 0 AETB 04/10/200704/10/200704/10/200704/12/200720070410 20070410 20070410 20070412 SM9221AE1.1

< ND 0 AETB 04/10/200704/10/200704/10/200704/12/200720070410 20070410 20070410 20070412 SM9221AE1.1
< ND 0 AETB 04/19/2007  /  /       : 04/20/200704/20/200720070419 20070420 20070420 042007      180.1 0.5

3.96 3.96 0 AETB 04/19/200704/19/200704/20/200704/20/200720070419 20070419 20070420 20070420 042007      180.1 3.96
< ND 0 AETB 04/19/200704/19/200704/20/200704/20/200720070419 20070419 20070420 20070420 042007      180.1 0.5
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NA 0 AETB 04/19/2007  /  /       : 04/19/200704/23/200720070419 20070419 20070423 SM9221A 1.1
50,000 50000 0 AETB 04/19/200704/19/200704/19/200704/23/200720070419 20070419 20070419 20070423 SM9221A 50000

< ND 0 AETB 04/19/200704/19/200704/19/200704/23/200720070419 20070419 20070419 20070423 SM9221A 1.1
NA 0 AETB 04/19/2007  /  /       : 04/19/200704/23/200720070419 20070419 20070423 SM9221AE1.1
24,000 24000 0 AETB 04/19/200704/19/200704/19/200704/23/200720070419 20070419 20070419 20070423 SM9221AE24000

< ND 0 AETB 04/19/200704/19/200704/19/200704/23/200720070419 20070419 20070419 20070423 SM9221AE1.1
< ND 0 AETB 04/24/2007  /  /       : 04/24/200704/24/200720070424 20070424 20070424 042407      180.1 0.5

6.35 6.35 0 AETB 04/24/200704/24/200704/24/200704/24/200720070424 20070424 20070424 20070424 042407      180.1 6.35
< ND 0 AETB 04/24/200704/24/200704/24/200704/24/200720070424 20070424 20070424 20070424 042407      180.1 0.5

NA 0 AETB 04/24/2007  /  /       : 04/24/200704/30/200720070424 20070424 20070430 SM9221A 1.1
>16,000 >16000 0 AETB 04/24/200704/24/200704/24/200704/30/200720070424 20070424 20070424 20070430 SM9221A 1.1

< ND 0 AETB 04/24/200704/24/200704/24/200704/26/200720070424 20070424 20070424 20070426 SM9221A 1.1
NA 0 AETB 04/24/2007  /  /       : 04/24/200704/30/200720070424 20070424 20070430 SM9221AE1.1
>16,000 >16000 0 AETB 04/24/200704/24/200704/24/200704/30/200720070424 20070424 20070424 20070430 SM9221AE1.1

< ND 0 AETB 04/24/200704/24/200704/24/200704/26/200720070424 20070424 20070424 20070426 SM9221AE1.1
< ND 0 AETB 05/08/2007  /  /       : 05/08/200705/08/200720070508 20070508 20070508 050807      110.3 1.0

28.0 28.0 0 AETB 05/08/200705/08/200705/08/200705/08/200720070508 20070508 20070508 20070508 050807      110.3 28.0
6.00 6.00 0 AETB 05/08/200705/08/200705/08/200705/08/200720070508 20070508 20070508 20070508 050807      110.3 6.00

< ND 0 AETB 05/08/2007  /  /       : 05/08/200705/08/200720070508 20070508 20070508 050807      120.1 5.0
1,020 1020 0 AETB 05/08/200705/08/200705/08/200705/08/200720070508 20070508 20070508 20070508 050807      120.1 1020
849 849 0 AETB 05/08/200705/08/200705/08/200705/08/200720070508 20070508 20070508 20070508 050807      120.1 849
NA 0 AETB 05/08/2007  /  /       : 05/08/200705/08/200720070508 20070508 20070508 050807      150.1 0.01
8.02 8.02 0 AETB 05/08/200705/08/200705/08/200705/08/200720070508 20070508 20070508 20070508 050807      150.1 8.02
8.25 8.25 0 AETB 05/08/200705/08/200705/08/200705/08/200720070508 20070508 20070508 20070508 050807      150.1 8.25

< ND 0 AETB 05/08/2007  /  /       : 05/11/200705/11/200720070508 20070511 20070511 051107      160.1 10
660 660 0 AETB 05/08/200705/08/200705/11/200705/11/200720070508 20070508 20070511 20070511 051107      160.1 660
652 652 0 AETB 05/08/200705/08/200705/11/200705/11/200720070508 20070508 20070511 20070511 051107      160.1 652

< ND 0 AETB 05/08/2007  /  /       : 05/09/200705/09/200720070508 20070509 20070509 050907      160.2 5.0
10.0 10.0 0 AETB 05/08/200705/08/200705/09/200705/09/200720070508 20070508 20070509 20070509 050907      160.2 10.0

< ND 0 AETB 05/08/200705/08/200705/09/200705/09/200720070508 20070508 20070509 20070509 050907      160.2 5.0
< ND 0 AETB 05/08/2007  /  /       : 05/09/200705/09/200720070508 20070509 20070509 050907      3510C 0.5
< ND 0 AETB 05/08/200705/08/200705/09/200705/09/200720070508 20070508 20070509 20070509 050907      3510C 0.5
< ND 0 AETB 05/08/200705/08/200705/09/200705/09/200720070508 20070508 20070509 20070509 050907      3510C 0.5
< ND 0 AETB 05/08/2007  /  /       : 05/08/200705/08/200720070508 20070508 20070508 050807      180.1 0.5

6.41 6.41 0 AETB 05/08/200705/08/200705/08/200705/08/200720070508 20070508 20070508 20070508 050807      180.1 6.41
< ND 0 AETB 05/08/200705/08/200705/08/200705/08/200720070508 20070508 20070508 20070508 050807      180.1 0.5

NA 0 AETB 05/08/2007  /  /       : 05/08/200705/15/200720070508 20070508 20070515 SM9221A 1.1
1,600 1600 0 AETB 05/08/200705/08/200705/08/200705/15/200720070508 20070508 20070508 20070515 SM9221A 1600
4.0 4.0 0 AETB 05/08/200705/08/200705/08/200705/14/200720070508 20070508 20070508 20070514 SM9221A 4.0
NA 0 AETB 05/08/2007  /  /       : 05/08/200705/15/200720070508 20070508 20070515 SM9221AE1.1
1,600 1600 0 AETB 05/08/200705/08/200705/08/200705/15/200720070508 20070508 20070508 20070515 SM9221AE1600

< ND 0 AETB 05/08/200705/08/200705/08/200705/14/200720070508 20070508 20070508 20070514 SM9221AE1.1
NA 0 AETB 05/08/2007  /  /       : 05/08/200705/15/200720070508 20070508 20070515 SM9230AB1.1
500 500 0 AETB 05/08/200705/08/200705/08/200705/15/200720070508 20070508 20070508 20070515 SM9230AB500

< ND 0 AETB 05/08/200705/08/200705/08/200705/14/200720070508 20070508 20070508 20070514 SM9230AB1.1
< ND 0 AETB 05/15/2007  /  /       : 05/15/200705/15/200720070515 20070515 20070515 051507      180.1 0.5

3.67 3.67 0 AETB 05/15/200705/15/200705/15/200705/15/200720070515 20070515 20070515 20070515 051507      180.1 3.67
< ND 0 AETB 05/15/200705/15/200705/15/200705/15/200720070515 20070515 20070515 20070515 051507      180.1 0.5

NA 0 AETB 05/15/2007  /  /       : 05/15/200705/18/200720070515 20070515 20070518 SM9221A 1.1
230,000 230000 0 AETB 05/15/200705/15/200705/15/200705/18/200720070515 20070515 20070515 20070518 SM9221A 230000

< ND 0 AETB 05/15/200705/15/200705/15/200705/17/200720070515 20070515 20070515 20070517 SM9221A 1.1
NA 0 AETB 05/15/2007  /  /       : 05/15/200705/18/200720070515 20070515 20070518 SM9221AE1.1
800 800 0 AETB 05/15/200705/15/200705/15/200705/18/200720070515 20070515 20070515 20070518 SM9221AE800

< ND 0 AETB 05/15/200705/15/200705/15/200705/17/200720070515 20070515 20070515 20070517 SM9221AE1.1
< ND 0 AETB 05/31/2007  /  /       : 05/31/200705/31/200720070531 20070531 20070531 053107      180.1 0.5

17.6 17.6 0 AETB 05/31/200705/31/200705/31/200705/31/200720070531 20070531 20070531 20070531 053107      180.1 17.6
< ND 0 AETB 05/31/200705/31/200705/31/200705/31/200720070531 20070531 20070531 20070531 053107      180.1 0.5

NA 0 AETB 05/31/2007  /  /       : 05/31/200706/04/200720070531 20070531 20070604 SM9221A 1.1
300,000 300000 0 AETB 05/31/200705/31/200705/31/200706/04/200720070531 20070531 20070531 20070604 SM9221A 300000
2.6 2.6 0 AETB 05/31/200705/31/200705/31/200706/03/200720070531 20070531 20070531 20070603 SM9221A 2.6
NA 0 AETB 05/31/2007  /  /       : 06/02/200706/04/200720070531 20070602 20070604 SM9221AE1.1
280 280 0 AETB 05/31/200705/31/200706/02/200706/04/200720070531 20070531 20070602 20070604 SM9221AE280

< ND 0 AETB 05/31/200705/31/200706/02/200706/03/200720070531 20070531 20070602 20070603 SM9221AE1.1
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SMURRF-06/06/07 Method Blank    42511        MBAQ   -   - Aqueous Conductance, Specif 120.1 MAIN 6/5/2007 6/5/2007 Specific conductanc -- ND umhos/cm WETCHE U 10.0 5.0 1
SMURRF-06/06/07 SMURRF-Influent    42511 42511.01 6/5/2007 Aqueous Conductance, Specif 120.1 MAIN 6/5/2007 6/5/2007 Specific conductanc -- 912 umhos/cm WETCHEM 10.0 5.0 1
SMURRF-06/06/07 SMURRF-Effluent    42511 42511.02 6/5/2007 Aqueous Conductance, Specif 120.1 MAIN 6/5/2007 6/5/2007 Specific conductanc -- 920 umhos/cm WETCHEM 10.0 5.0 1
SMURRF-06/06/07 Method Blank    42511        MBAQ   -   - Aqueous pH - Electrometric (E 150.1 MAIN 6/5/2007 6/5/2007 pH PHSOIL NA pH unit WETCHE UNA 0.01 0.01 1
SMURRF-06/06/07 SMURRF-Influent    42511 42511.01 6/5/2007 Aqueous pH - Electrometric (E 150.1 MAIN 6/5/2007 6/5/2007 pH PHSOIL 8.10 pH unit WETCHEM 0.01 0.01 1
SMURRF-06/06/07 SMURRF-Effluent    42511 42511.02 6/5/2007 Aqueous pH - Electrometric (E 150.1 MAIN 6/5/2007 6/5/2007 pH PHSOIL 8.06 pH unit WETCHEM 0.01 0.01 1
SMURRF-06/06/07 Method Blank    42511        MBAQ   -   - Aqueous Total Dissolved Solid 160.1 MAIN 6/5/2007 6/6/2007 Total Dissolved Solid 10-33-3 ND mg/L WETCHE U 10 10 1
SMURRF-06/06/07 SMURRF-Influent    42511 42511.01 6/5/2007 Aqueous Total Dissolved Solid 160.1 MAIN 6/5/2007 6/6/2007 Total Dissolved Solid 10-33-3 592 mg/L WETCHEM 10 10 1
SMURRF-06/06/07 SMURRF-Effluent    42511 42511.02 6/5/2007 Aqueous Total Dissolved Solid 160.1 MAIN 6/5/2007 6/6/2007 Total Dissolved Solid 10-33-3 596 mg/L WETCHEM 10 10 1
SMURRF-06/06/07 Method Blank    42511        MBAQ   -   - Aqueous Residue, Non-Filterab160.2 MAIN 6/8/2007 6/8/2007 Total Suspended Sol ND mg/L WETCHE U 10.0 5.0 1
SMURRF-06/06/07 SMURRF-Influent    42511 42511.01 6/5/2007 Aqueous Residue, Non-Filterab160.2 MAIN 6/8/2007 6/8/2007 Total Suspended Sol 10.0 mg/L WETCHEM 10.0 5.0 1
SMURRF-06/06/07 SMURRF-Effluent    42511 42511.02 6/5/2007 Aqueous Residue, Non-Filterab160.2 MAIN 6/8/2007 6/8/2007 Total Suspended Sol ND mg/L WETCHE U 10.0 5.0 1
SMURRF-06/06/07 Method Blank    42511        MBAQ   -   - Aqueous Oil and Grease, Gra 1664 MAIN 6/7/2007 6/7/2007 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1
SMURRF-06/06/07 SMURRF-Influent    42511 42511.01 6/5/2007 Aqueous Oil and Grease, Gra 1664 MAIN 6/7/2007 6/7/2007 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1
SMURRF-06/06/07 SMURRF-Effluent    42511 42511.02 6/5/2007 Aqueous Oil and Grease, Gra 1664 MAIN 6/7/2007 6/7/2007 Oil and Grease -- ND mg/L ORG-2 U 1.0 0.5 1
SMURRF-06/06/07 Method Blank    42511        MBAQ   -   - Aqueous Turbidity, Nephelom 180.1 MAIN 6/5/2007 6/5/2007 Turbidity -- ND NTU WETCHE U 1.0 0.5 1
SMURRF-06/06/07 SMURRF-Influent    42511 42511.01 6/5/2007 Aqueous Turbidity, Nephelom 180.1 MAIN 6/5/2007 6/5/2007 Turbidity -- 5.62 NTU WETCHEM 1.0 0.5 1
SMURRF-06/06/07 SMURRF-Effluent    42511 42511.02 6/5/2007 Aqueous Turbidity, Nephelom 180.1 MAIN 6/5/2007 6/5/2007 Turbidity -- ND NTU WETCHE U 1.0 0.5 1
SMURRF-06/06/07 Method Blank    42511        MBAQ   -   - Aqueous Coliforms, total by StaSM-9221A-D MAIN 6/3/2007 6/5/2007 Coliform, total -- NA MPN/100 NONE UNA 1.1 1.1 1
SMURRF-06/06/07 SMURRF-Influent    42511 42511.01 6/5/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 6/3/2007 6/5/2007 Coliform, total -- >160,000 MPN/100 NONE U 1.1 1.1 1
SMURRF-06/06/07 SMURRF-Effluent    42511 42511.02 6/5/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 6/3/2007 6/5/2007 Coliform, total -- ND MPN/100 NONE U 1.1 1.1 1
SMURRF-06/06/07 Method Blank    42511        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 6/3/2007 6/5/2007 Coliform, fecal -- NA MPN/100 NONE UNA 1.1 1.1 1
SMURRF-06/06/07 SMURRF-Influent    42511 42511.01 6/5/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 6/3/2007 6/5/2007 Coliform, fecal -- 24,000 MPN/100 NONE 1.1 1.1 1
SMURRF-06/06/07 SMURRF-Effluent    42511 42511.02 6/5/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 6/3/2007 6/5/2007 Coliform, fecal -- ND MPN/100 NONE U 1.1 1.1 1
SMURRF-06/06/07 Method Blank    42511        MBAQ   -   - Aqueous Fecal Enterococci by SM-9230A-B MAIN 6/3/2007 6/5/2007 Fecal Enterococci NA MPN/100 NONE UNA 2.0 2.0 1
SMURRF-06/06/07 SMURRF-Influent    42511 42511.01 6/5/2007 Aqueous Fecal Enterococci by SM-9230A-B MAIN 6/3/2007 6/5/2007 Fecal Enterococci ND MPN/100 NONE U 2.0 2.0 1
SMURRF-06/06/07 SMURRF-Effluent    42511 42511.02 6/5/2007 Aqueous Fecal Enterococci by SM-9230A-B MAIN 6/3/2007 6/5/2007 Fecal Enterococci ND MPN/100 NONE U 2.0 2.0 1
SMURRF-06/06/07 Method Blank    42511        MBAQ   -   - Aqueous Color (By Visual Co SM2120-B MAIN 6/5/2007 6/5/2007 Color COLOR ND Color Unit ORG-4 U 1.0 1.0 1
SMURRF-06/06/07 SMURRF-Influent    42511 42511.01 6/5/2007 Aqueous Color (By Visual Co SM2120-B MAIN 6/5/2007 6/5/2007 Color COLOR 25.0 Color Unit ORG-4 1.0 1.0 1
SMURRF-06/06/07 SMURRF-Effluent    42511 42511.02 6/5/2007 Aqueous Color (By Visual Co SM2120-B MAIN 6/5/2007 6/5/2007 Color COLOR ND Color Unit ORG-4 U 1.0 1.0 1
SMURRF-06/14/07 Method Blank    42694        MBAQ   -   - Aqueous Turbidity, Nephelom 180.1 MAIN 6/14/2007 6/14/2007 Turbidity -- ND NTU WETCHE U 1.0 0.5 1
SMURRF-06/14/07 SMURRF Influent    42694 42694.01 6/14/2007 Aqueous Turbidity, Nephelom 180.1 MAIN 6/14/2007 6/14/2007 Turbidity -- 5.20 NTU WETCHEM 1.0 0.5 1
SMURRF-06/14/07 SMURRF Effluent    42694 42694.02 6/14/2007 Aqueous Turbidity, Nephelom 180.1 MAIN 6/14/2007 6/14/2007 Turbidity -- ND NTU WETCHE U 1.0 0.5 1
SMURRF-06/14/07 Method Blank    42694        MBAQ   -   - Aqueous Coliforms, total by StaSM-9221A-D MAIN 6/17/2007 6/19/2007 Coliform, total -- NA MPN/100 NONE UNA 1.1 1.1 1
SMURRF-06/14/07 SMURRF Influent    42694 42694.01 6/14/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 6/17/2007 6/19/2007 Coliform, total -- 11,000 MPN/100 NONE 1.1 1.1 1
SMURRF-06/14/07 SMURRF Effluent    42694 42694.02 6/14/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 6/14/2007 6/16/2007 Coliform, total -- ND MPN/100 NONE U 1.1 1.1 1
SMURRF-06/14/07 Method Blank    42694        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 6/17/2007 6/19/2007 Coliform, fecal -- NA MPN/100 NONE UNA 1.1 1.1 1
SMURRF-06/14/07 SMURRF Influent    42694 42694.01 6/14/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 6/17/2007 6/19/2007 Coliform, fecal -- 270 MPN/100 NONE 1.1 1.1 1
SMURRF-06/14/07 SMURRF Effluent    42694 42694.02 6/14/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 6/14/2007 6/16/2007 Coliform, fecal -- ND MPN/100 NONE U 1.1 1.1 1
SMURRF-06/19/07 Method Blank    42761        MBAQ   -   - Aqueous Turbidity, Nephelom 180.1 MAIN 6/19/2007 6/19/2007 Turbidity -- ND NTU WETCHE U 1.0 0.5 1
SMURRF-06/19/07 SMURRF Influent    42761 42761.01 6/19/2007 Aqueous Turbidity, Nephelom 180.1 MAIN 6/19/2007 6/19/2007 Turbidity -- 15.3 NTU WETCHEM 1.0 0.5 1
SMURRF-06/19/07 SMURRF Effluent    42761 42761.02 6/19/2007 Aqueous Turbidity, Nephelom 180.1 MAIN 6/19/2007 6/19/2007 Turbidity -- ND NTU WETCHE U 1.0 0.5 1
SMURRF-06/19/07 Method Blank    42761        MBAQ   -   - Aqueous Coliforms, total by StaSM-9221A-D MAIN 6/20/2007 6/22/2007 Coliform, total -- NA MPN/100 NONE UNA 1.1 1.1 1
SMURRF-06/19/07 SMURRF Influent    42761 42761.01 6/19/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 6/20/2007 6/22/2007 Coliform, total -- 24,000 MPN/100 NONE 1.1 1.1 1
SMURRF-06/19/07 SMURRF Effluent    42761 42761.02 6/19/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 6/20/2007 6/22/2007 Coliform, total -- 2.6 MPN/100 NONE 1.1 1.1 1
SMURRF-06/19/07 Method Blank    42761        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 6/20/2007 6/22/2007 Coliform, fecal -- NA MPN/100 NONE UNA 1.1 1.1 1
SMURRF-06/19/07 SMURRF Influent    42761 42761.01 6/19/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 6/20/2007 6/22/2007 Coliform, fecal -- 16,000 MPN/100 NONE 1.1 1.1 1
SMURRF-06/19/07 SMURRF Effluent    42761 42761.02 6/19/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 6/20/2007 6/22/2007 Coliform, fecal -- ND MPN/100 NONE U 1.1 1.1 1
SMURRF-06/26/07 Method Blank    42877        MBAQ   -   - Aqueous Turbidity, Nephelom 180.1 MAIN 6/26/2007 6/26/2007 Turbidity -- ND NTU WETCHE U 1.0 0.5 1
SMURRF-06/26/07 SMURRF-Influent    42877 42877.01 6/26/2007 Aqueous Turbidity, Nephelom 180.1 MAIN 6/26/2007 6/26/2007 Turbidity -- 6.63 NTU WETCHEM 1.0 0.5 1
SMURRF-06/26/07 SMURRF-Effluent    42877 42877.02 6/26/2007 Aqueous Turbidity, Nephelom 180.1 MAIN 6/26/2007 6/26/2007 Turbidity -- ND NTU WETCHE U 1.0 0.5 1
SMURRF-06/26/07 Method Blank    42877        MBAQ   -   - Aqueous Coliforms, total by StaSM-9221A-D MAIN 6/26/2007 7/1/2007 Coliform, total -- NA MPN/100 NONE UNA 1.1 1.1 1
SMURRF-06/26/07 SMURRF-Influent    42877 42877.01 6/26/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 6/26/2007 7/1/2007 Coliform, total -- 240,000 MPN/100 NONE 1.1 1.1 1
SMURRF-06/26/07 SMURRF-Effluent    42877 42877.02 6/26/2007 Aqueous Coliforms, total by StaSM-9221A-D MAIN 6/26/2007 7/1/2007 Coliform, total -- ND MPN/100 NONE U 1.1 1.1 1
SMURRF-06/26/07 Method Blank    42877        MBAQ   -   - Aqueous Fecal Coliform, by St SM-9221A-E MAIN 6/26/2007 7/1/2007 Coliform, fecal -- NA MPN/100 NONE UNA 1.1 1.1 1
SMURRF-06/26/07 SMURRF-Influent    42877 42877.01 6/26/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 6/26/2007 7/1/2007 Coliform, fecal -- 9,000 MPN/100 NONE 1.1 1.1 1
SMURRF-06/26/07 SMURRF-Effluent    42877 42877.02 6/26/2007 Aqueous Fecal Coliform, by St SM-9221A-E MAIN 6/26/2007 7/1/2007 Coliform, fecal -- ND MPN/100 NONE U 1.1 1.1 1
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BM1 < ND 0 AETB 06/05/200   /  /       : 06/05/200 06/05/200 20070605 20070605 20070605 SMURRF 060507      120.1 5.0
P0 912 912 0 AETB 06/05/200 06/05/200 06/05/200 06/05/200 20070605 20070605 20070605 20070605 SMURRF 060507      120.1 912
P0 920 920 0 AETB 06/05/200 06/05/200 06/05/200 06/05/200 20070605 20070605 20070605 20070605 SMURRF 060507      120.1 920
BM1 NA 0 AETB 06/05/200   /  /       : 06/05/200 06/05/200 20070605 20070605 20070605 SMURRF 060507      150.1 0.01
P0 8.10 8.10 0 AETB 06/05/200 06/05/200 06/05/200 06/05/200 20070605 20070605 20070605 20070605 SMURRF 060507      150.1 8.10
P0 8.06 8.06 0 AETB 06/05/200 06/05/200 06/05/200 06/05/200 20070605 20070605 20070605 20070605 SMURRF 060507      150.1 8.06
BM1 < ND 0 AETB 06/05/200   /  /       : 06/05/200 06/06/200 20070605 20070605 20070606 SMURRF 060507      160.1 10
P0 592 592 0 AETB 06/05/200 06/05/200 06/05/200 06/06/200 20070605 20070605 20070605 20070606 SMURRF 060507      160.1 592
P0 596 596 0 AETB 06/05/200 06/05/200 06/05/200 06/06/200 20070605 20070605 20070605 20070606 SMURRF 060507      160.1 596
BM1 < ND 0 AETB 06/05/200   /  /       : 06/08/200 06/08/200 20070605 20070608 20070608 SMURRF 060807      160.2 5.0
P0 10.0 10.0 0 AETB 06/05/200 06/05/200 06/08/200 06/08/200 20070605 20070605 20070608 20070608 SMURRF 060807      160.2 10.0
P0 < ND 0 AETB 06/05/200 06/05/200 06/08/200 06/08/200 20070605 20070605 20070608 20070608 SMURRF 060807      160.2 5.0
BM1 < ND 0 AETB 06/05/200   /  /       : 06/07/200 06/07/200 20070605 20070607 20070607 SMURRF 060707      3510C 0.5
P0 < ND 0 AETB 06/05/200 06/05/200 06/07/200 06/07/200 20070605 20070605 20070607 20070607 SMURRF 060707      3510C 0.5
P0 < ND 0 AETB 06/05/200 06/05/200 06/07/200 06/07/200 20070605 20070605 20070607 20070607 SMURRF 060707      3510C 0.5
BM1 < ND 0 AETB 06/05/200   /  /       : 06/05/200 06/05/200 20070605 20070605 20070605 SMURRF 060507      180.1 0.5
P0 5.62 5.62 0 AETB 06/05/200 06/05/200 06/05/200 06/05/200 20070605 20070605 20070605 20070605 SMURRF 060507      180.1 5.62
P0 < ND 0 AETB 06/05/200 06/05/200 06/05/200 06/05/200 20070605 20070605 20070605 20070605 SMURRF 060507      180.1 0.5
BM1 NA 0 AETB 06/05/200   /  /       : 06/03/200 06/05/200 20070605 20070603 20070605 SMURRF S SM9221A 1.1
P0 >160,000 >160000 0 AETB 06/05/200 06/05/200 06/03/200 06/05/200 20070605 20070605 20070603 20070605 SMURRF S SM9221A 1.1
P0 < ND 0 AETB 06/05/200 06/05/200 06/03/200 06/05/200 20070605 20070605 20070603 20070605 SMURRF S SM9221A 1.1
BM1 NA 0 AETB 06/05/200   /  /       : 06/03/200 06/05/200 20070605 20070603 20070605 SMURRF S SM9221A 1.1
P0 24,000 24000 0 AETB 06/05/200 06/05/200 06/03/200 06/05/200 20070605 20070605 20070603 20070605 SMURRF S SM9221A 24000
P0 < ND 0 AETB 06/05/200 06/05/200 06/03/200 06/05/200 20070605 20070605 20070603 20070605 SMURRF S SM9221A 1.1
BM1 NA 0 AETB 06/05/200   /  /       : 06/03/200 06/05/200 20070605 20070603 20070605 SMURRF S SM9230A 2.0
P0 < ND 0 AETB 06/05/200 06/05/200 06/03/200 06/05/200 20070605 20070605 20070603 20070605 SMURRF S SM9230A 2.0
P0 < ND 0 AETB 06/05/200 06/05/200 06/03/200 06/05/200 20070605 20070605 20070603 20070605 SMURRF S SM9230A 2.0
BM1 < ND 0 AETB 06/05/200   /  /       : 06/05/200 06/05/200 20070605 20070605 20070605 SMURRF 060507      SM2120-B 1.0
P0 25.0 25.0 0 AETB 06/05/200 06/05/200 06/05/200 06/05/200 20070605 20070605 20070605 20070605 SMURRF 060507      SM2120-B 25.0
P0 < ND 0 AETB 06/05/200 06/05/200 06/05/200 06/05/200 20070605 20070605 20070605 20070605 SMURRF 060507      SM2120-B 1.0
BM1 < ND 0 AETB 06/14/200   /  /       : 06/14/200 06/14/200 20070614 20070614 20070614 061407      180.1 0.5
P0 5.20 5.20 0 AETB 06/14/200 06/14/200 06/14/200 06/14/200 20070614 20070614 20070614 20070614 061407      180.1 5.20
P0 < ND 0 AETB 06/14/200 06/14/200 06/14/200 06/14/200 20070614 20070614 20070614 20070614 061407      180.1 0.5
BM1 NA 0 AETB 06/14/200   /  /       : 06/17/200 06/19/200 20070614 20070617 20070619 SM9221A 1.1
P0 11,000 11000 0 AETB 06/14/200 06/14/200 06/17/200 06/19/200 20070614 20070614 20070617 20070619 SM9221A 11000
P0 < ND 0 AETB 06/14/200 06/14/200 06/14/200 06/16/200 20070614 20070614 20070614 20070616 SM9221A 1.1
BM1 NA 0 AETB 06/14/200   /  /       : 06/17/200 06/19/200 20070614 20070617 20070619 SM9221A 1.1
P0 270 270 0 AETB 06/14/200 06/14/200 06/17/200 06/19/200 20070614 20070614 20070617 20070619 SM9221A 270
P0 < ND 0 AETB 06/14/200 06/14/200 06/14/200 06/16/200 20070614 20070614 20070614 20070616 SM9221A 1.1
BM1 < ND 0 AETB 06/19/200   /  /       : 06/19/200 06/19/200 20070619 20070619 20070619 061907      180.1 0.5
P0 15.3 15.3 0 AETB 06/19/200 06/19/200 06/19/200 06/19/200 20070619 20070619 20070619 20070619 061907      180.1 15.3
P0 < ND 0 AETB 06/19/200 06/19/200 06/19/200 06/19/200 20070619 20070619 20070619 20070619 061907      180.1 0.5
BM1 NA 0 AETB 06/19/200   /  /       : 06/20/200 06/22/200 20070619 20070620 20070622 SM9221A 1.1
P0 24,000 24000 0 AETB 06/19/200 06/19/200 06/20/200 06/22/200 20070619 20070619 20070620 20070622 SM9221A 24000
P0 2.6 2.6 0 AETB 06/19/200 06/19/200 06/20/200 06/22/200 20070619 20070619 20070620 20070622 SM9221A 2.6
BM1 NA 0 AETB 06/19/200   /  /       : 06/20/200 06/22/200 20070619 20070620 20070622 SM9221A 1.1
P0 16,000 16000 0 AETB 06/19/200 06/19/200 06/20/200 06/22/200 20070619 20070619 20070620 20070622 SM9221A 16000
P0 < ND 0 AETB 06/19/200 06/19/200 06/20/200 06/22/200 20070619 20070619 20070620 20070622 SM9221A 1.1
BM1 < ND 0 AETB 06/26/200   /  /       : 06/26/200 06/26/200 20070626 20070626 20070626 SMURRF 062607      180.1 0.5
P0 6.63 6.63 0 AETB 06/26/200 06/26/200 06/26/200 06/26/200 20070626 20070626 20070626 20070626 SMURRF 062607      180.1 6.63
P0 < ND 0 AETB 06/26/200 06/26/200 06/26/200 06/26/200 20070626 20070626 20070626 20070626 SMURRF 062607      180.1 0.5
BM1 NA 0 AETB 06/26/200   /  /       : 06/26/200 07/01/200 20070626 20070626 20070701 SMURRF S SM9221A 1.1
P0 240,000 240000 0 AETB 06/26/200 06/26/200 06/26/200 07/01/200 20070626 20070626 20070626 20070701 SMURRF S SM9221A 240000
P0 < ND 0 AETB 06/26/200 06/26/200 06/26/200 07/01/200 20070626 20070626 20070626 20070701 SMURRF S SM9221A 1.1
BM1 NA 0 AETB 06/26/200   /  /       : 06/26/200 07/01/200 20070626 20070626 20070701 SMURRF S SM9221A 1.1
P0 9,000 9000 0 AETB 06/26/200 06/26/200 06/26/200 07/01/200 20070626 20070626 20070626 20070701 SMURRF S SM9221A 9000
P0 < ND 0 AETB 06/26/200 06/26/200 06/26/200 07/01/200 20070626 20070626 20070626 20070701 SMURRF S SM9221A 1.1
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Los Angeles County Department of Public Works                                 F-1 

 
 
 

LACDPW WATER QUALITY MONITORING COSTS 
2006-2007 Storm Season Totals as of June 30, 2007 

Element No. of Sites No. of 
Events Capital Sampling 

Labor 
Station 

Maintenance Laboratory TOTAL 

Mass 
Emission 7 7 $         335 $    34,000 $     3,500    $    130,130 $   167,965

Water 
Column 
Toxicity 

7 4 $             0    $   10,095   $            0   $      50,400 $     60,495

Tributary 
Watershed 6 7 $      4,800   $    38,000 $    28,424 $      88,130 $   159,354

TOTAL      
2006 - 2007 20 18 $      5,135 $    82,095 $    31,924 $    268,660 $   387,814
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TOPIC  CONTACT  TELEPHONE  E-MAIL  
Rainfall Data  Rodney Brown,  

LACDPW  
(626) 458-6186  rbrown@ladpw.org 

  
Water Quality Data, 
Comparison Study   

Fred Gonzalez,  
LACDPW  

(626) 458-5948  fgonzal@ladpw.org 
 

Pollutant Loading, 
Trend Analysis, 
Correlation Study 

John Merrifield,   
LACDPW  

(626) 458-4361  jmerrifi@ladpw.org 
  

GIS data  Eduardo Escobar,  
LACDPW  

(626) 458-4355  edescoba@ladpw.org 
  

Hydrographs  Hisham Eldin,  
LACDPW  
Al Lipana, 
LACDPW 

(626) 458-4328  
 
(626) 458-4331 

heldin@ladpw.org 
 
alipana@ladpw.org 

Mass Emission and 
Tributary Monitoring 
Program  

Fred Gonzalez,  
LACDPW  

(626) 458-5948  fgonzal@ladpw.org 
  

Automated Sampling 
Equipment  

Hisham Eldin,  
LACDPW  

(626) 458-4328  heldin@ladpw.org 
  

Shoreline Monitoring 
Data  

Stan Asato,  
City of Los 
Angeles  

(310) 648-5194  stan.asato@lacity.org

Santa Monica Urban 
Runoff Recycling 
Facility (SMURRF) 
report  

Gary Welling,  
City of Santa 
Monica  

(310) 458-8235  gwelling@ci.santa-
monica.ca.us 
  
  

 
This report will soon be on the Web.  Call Fred Gonzalez at (626) 458-5948 for more 
information on Internet availability. 
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1.0 INTRODUCTION 
 
Weston Solutions, Inc. (Weston) was contracted by the Los Angeles County Department of 
Public Works (LACDPW) to perform biological assessments of various freshwater streams in six 
Los Angeles County watersheds.  The goals of the program are to assess biological integrity and 
to detect biological trends and responses to pollution in receiving waters throughout the region.  
Sampling and analysis followed the protocols described in the California Stream Bioassessment 
Procedure (CSBP) (Harrington, 2003), and also incorporated the Southern California Index of 
Biotic Integrity (IBI) (Ode et al., 2005).  This program was initiated in October of 2003, with 
monitoring surveys conducted once per year since that time.    
 
The sampling protocol of the CSBP includes the collection and identification of stream benthic 
macroinvertebrates, and also assesses the quality and condition of the in-stream physical habitat 
and adjacent riparian zone.  Utilizing species-specific tolerance values and community species 
composition, numerical biometric indices are calculated, allowing for the determination of 
habitat health in streams.  Over time, this information is used to identify ecological trends and 
aid analyses of the appropriateness of water quality management programs (Yoder and Rankin, 
1998).  Invertebrates reside in streams for periods ranging from a month to several years, and 
have varying sensitivities to physical, biological, and chemical disturbances to the stream.  By 
assessing the invertebrate community structure of a stream, a realistic, long-term measure of 
stream habitat health and ecological response is obtained.  This information may complement 
monitoring programs that test water quality parameters which provide a measure of habitat 
conditions only at the moment sampling occurs.  The addition of bioassessment to chemical, 
bacterial, and toxicological approaches to watershed monitoring programs gives a 
comprehensive indication of water quality and the effects of ecological impacts. 
 
This report will present the results of stream bioassessment surveys of twenty monitoring reaches 
in the Los Angeles Basin, conducted between July 19 and 26 (San Gabriel Watershed only), and 
from October 3 to October 10, 2006.  These two sampling periods were not affected by any 
significant rain events.  A taxonomic listing of all collected benthic macroinvertebrates, 
biological metric and Index of Biotic Integrity calculations, and a discussion and analysis of the 
results are included.   
 
 
2.0 STUDY AREA OVERVIEW 
 
The monitoring reaches assessed in this study were located in six watersheds throughout Los 
Angeles County, including the Santa Clara River Watershed, the Santa Monica Bay Watershed 
(including the Ballona Creek Watershed and the Malibu Creek Watershed), the Dominguez 
Watershed, the Los Angeles River Watershed, and the San Gabriel River Watershed.  The 
monitoring reaches are described in Table 1, and the rationale for monitoring each site is 
included.  A map of the monitoring locations is shown in Figure 1. 
 
Five of the monitoring reaches (Stations SGLR-063, 12, 13, 14, and 19) were located in concrete 
lined channels, and one (Station 11) was partially lined with concrete.  Three of the monitoring 
reaches (Stations SGUT-504, 13, and 17) were considered reference sites that had minimal 
upstream urban development.   
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Table 1:  LACDPW Stream Bioassessment Monitoring Sites, 2006. 

 

Station Receiving Water 
Body Location – Date Coordinates Justification 

San Gabriel River Watershed 

SGUT-504 San Gabriel River 
Mainstem 

Upper San Gabriel River near East 
Fork Rd.  – Jul. 25 

N 34º 14.228’ 
W 117º 49.129’ 

Offset site for the San Gabriel River 
Watershed Monitoring Project   

SGUT-505 San Gabriel River 
Mainstem 

Upper San Gabriel River  below 
Morris Reservoir – Jul. 26 

N 34º 10.164’ 
W 117º 53.359’ 

Offset site for the San Gabriel River 
Watershed Monitoring Project  

SGLR-063 San Gabriel River 
Lined channel tributary 

San Jose Creek Diversion Channel 
Upstream of Fullerton Rd.– Jul. 19  

N 34º 00.157’ 
W 117º 54.182’ 

Offset site for the San Gabriel River 
Watershed Monitoring Project  

5  (SGLT-
506) 

Walnut Creek  
Unlined channel 

Walnut Channel upstream of San 
Gabriel River – Jul. 19 

N 34º 03.704’ 
W 117º 59.477’ 

Assess impacts of upstream land uses; 
nursery and residential area/San Gabriel 
River Watershed Monitoring Project site. 

Los Angeles River Watershed 

6 Arroyo Seco 
Unlined channel 

Upstream of Arroyo Seco Spreading 
Grounds – Oct. 4 

N 34º 12.189’ 
W 118º 09.968’ 

Assess impacts in upper to mid watershed 
from residential land use 

7 Arroyo Seco 
Unlined channel 

Arroyo Seco downstream from I-134 
– Oct. 4 

N 34º 08.676’ 
W 118º 09.982’ Assess impacts of residential land use 

8 Compton Creek 
Unlined channel 

Compton Creek upstream of the 
confluence with the Los Angeles 

River – Oct. 10 

N 33º 50.788’ 
W 118º 12.535’ 

Assess impacts of urban pollution in 
Compton Creek 

9 
Zone 1 Ditch / Whittier 

Narrows Dam 
Unlined channel 

Zone 1 Ditch at Whittier Narrows 
Dam- not visited  

N 34º 01.452’ 
W 118º 04.250’ 

Los Angeles County Sanitation District 
baseline site; not sampled due to dry 

conditions 

10 Eaton Wash 
Unlined channel 

Upstream of Eaton Wash Canyon 
Reservoir at New York Drive–Oct. 4 

N 34º 10.538’ 
W 118º 05.707’ 

Assess impacts of tributary to Los Angeles 
River; not sampled due to dry conditions 

11 Los Angeles River 
Partially lined channel 

Los Angeles River at Victory Blvd –
Oct. 4 

N 34º 09.362’ 
W 118º 17.591’ 

Assess impacts  of adjacent equestrian 
area 

12 Los Angeles River 
Lined channel 

Los Angeles River near confluence 
with Arroyo Seco Channel – Oct. 4 

N 34º 05.112’ 
W 118º 13.713’ Main river channel 

13 Los Angeles River 
Lined channel 

Los Angeles River upstream of 
Sepulveda Dam – Oct. 3 

N 34º 10.207’ 
W 118º 28.582’ Upstream reference site 

Ballona Creek Watershed 

14 Ballona Creek 
Lined channel 

Ballona Creek at I-405 and S. 
Sepulveda Blvd – Oct. 10 

N 34º 00.445’ 
W 118º 23.761’ 

Original location relocated due to tidal 
influence 

Malibu Creek Watershed 

15 Medea Creek 
Unlined channel 

Medea Creek at Thousand Oaks 
Blvd. and Kanan Rd. – 

Oct. 3 

N 34º 09.043’ 
W 118º 45.456’ 

Assess impacts of Medea Creek to Malibu 
Creek 

16 Las Virgenes Creek 
Unlined Channel 

Las Virgenes Creek near the Los 
Angeles County line – Oct. 3 

N 34º 10.133’ 
W 118º 42.192’ 

Assess impacts from tributary to Malibu 
Creek 

17 Cold Creek 
Unlined channel 

Cold Creek at Stunt Rd. at Cold 
Creek Preserve – Oct. 3 

N 34º 05.707’ 
W 118º 38.918’ Upstream reference site 

18 Triunfo Creek 
Unlined channel 

Triunfo Creek downstream of 
Troutdale Dr. and nursery – Oct. 3  

N 34º 06.851’ 
W 118º 46.750’ Assess impacts of nursery 

Dominguez Watershed 

19 Dominguez Channel 
Lined channel 

Dominguez Channel and Vermont 
Ave – Oct. 10 

N 33º 52.270’ 
W 118º 17.909’ 

Original location relocated due to tidal 
influence 

Santa Clara Watershed 

1 Santa Clara River  
Unlined channel 

Santa Clara River at The Old Road – 
Oct. 4 

N 34º 25.945’ 
W 118º 35.689’ 

Location of DPW mass emission 
monitoring site 

20 Bouquet Canyon 
Unlined channel 

Bouquet Canyon Wash below 
Vasquez Canyon Road Oct. 3 

N 34º 28.422’ 
W 118º 28.023’ 

Assess conditions upstream of Diazinon 
findings; not sampled due to dry conditions
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3.0 METHODS 
 
A general description of the methods incorporated in the sampling program is presented below.  
Weston personnel adhered to the protocols of the CSBP (Harrington, 2003) as closely as 
practicable, and this document may be referenced for more detailed procedural information 
(http://www.dfg.ca.gov/cabw/Field/csbpwforms.html). 
 
The sampling and analysis for the 2006 survey was different from previous surveys in two 
respects which reflected the difference between the 1999 CSBP version and the 2003 version.  
One difference was in the level of field sampling, where the total benthic area sampled was 
reduced from 18 ft2 to 9 ft2.  The second difference was in the laboratory sample processing.  
Prior methods required three sample replicates be processed separately with 300 organisms 
removed from each replicate.  In the new protocol, the three replicate samples were combined 
and a total of 500 organisms were removed from the sample.  It did not appear that this reduction 
in effort affected the final results, as there was a greater overall diversity of taxa in the 2006 
survey than in all previous surveys (see Section 4.6). 
 

3.1 Sampling Site Selection 
 
A field reconnaissance of the monitoring reaches by LACDPW staff occurred prior to program 
initiation in 2003 to determine the suitability of the twenty proposed sites.  Since the program 
inception, variability in rainfall amounts has resulted in some inconsistency in flow regimes at 
the monitoring sites.  In 2006, Stations 9, 10 and 20 were dry and could not be sampled.  
Originally established Stations 2, 3, and 4 in the San Gabriel River Watershed were offset with 
Stations SGUT-504, SGUT-505, and SGLR-063 as a contribution to the San Gabriel River 
Watershed Monitoring Project for the San Gabriel River Watershed Council.  Data from Station 
5 were also shared with the Watershed Council with an alternate station designation of SGLT-
506.  All other monitoring sites that were sampled in 2006 were in the same locations as in 
previous years of the program. 
 

3.2 Monitoring Reach Delineation 
 
The sampling points specified in the CSBP target a stream feature known as a riffle.  An ideal 
riffle is an area of variable flow regimes with some surface disturbance and a relatively complex 
and stable substrate.  These areas provide increased colonization potential for benthic 
invertebrates.  Riffles typically support the greatest diversity of invertebrates in a stream, and by 
selecting the richest habitats available at each stream, comparability among streams is possible.  
For some of the monitoring reaches in this study, optimal riffle habitat was not always available; 
therefore “best available” habitat was sampled. 
 
Under optimal conditions, five riffles constituted a monitoring reach, and three of these were 
randomly selected for sampling using a random number table.  Given sufficient riffle width and 
length, a sampling transect perpendicular to stream flow was selected randomly in the upper 
third of the riffle.  In situations where the only available riffles were very short and/or narrow, 
the samples were taken to best represent available substrate types.  For monitoring reaches in 
uniform concrete channels, a 150-meter reach of the stream was selected, and 3 separate 1-m 
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wide transects were randomly selected.  Every monitoring reach was sampled from downstream 
to upstream.  Photographs were taken of every monitoring reach and most of the individual 
riffles sampled. Representative photos of the monitoring reaches are presented in Appendix A. 
 

3.3 Sample Collection 
 
Once a sampling transect was established, benthic invertebrates were collected using a 1-ft wide, 
0.5-mm mesh D-frame kick-net.  A 1-ft2 area upstream of the net was sampled by disrupting the 
substrate and scrubbing the cobble and boulders so that the organisms were dislodged and swept 
into the net by the current or by hand sweeping.  In areas with little or no current, the substrate 
was disturbed and the net was swept back and forth to capture the organisms.  The duration of 
the sampling generally ranged from 1 to 3 minutes, depending on substrate complexity.  Three 1-
ft2 areas were sampled along each transect and combined into one composite sample representing 
approximately 3 ft2 of substrate area.  The three sample points on the transect were usually taken 
near the right and left margins and in the middle of the stream, or were selected to best represent 
the diversity of habitat types present.  This procedure was repeated for the next two riffles until 
three separate replicate samples were collected.  Samples were transferred to 1-qt jars and 
preserved with 95% ethanol and returned to Weston’s benthic laboratory for processing. 
 

3.4 Physical Habitat Quality Assessment 
 
For each monitoring reach sampled, the physical habitat of the stream and its adjacent banks 
were assessed using U.S. EPA Rapid Bioassessment Protocols.  Habitat quality parameters were 
assessed to provide a record of the overall condition of the reach.  Parameters such as channel 
alteration, frequency of riffles, width of riparian zones, and vegetative cover help to provide a 
more comprehensive understanding of the condition of the stream.  Additionally, specific 
characteristics of the sampled riffles were recorded, including riffle length, depth, gradient, 
velocity, substrate complexity, and substrate composition.   
 
Water quality measurements were taken at each of the monitoring sites.  Measurements included 
water temperature, specific conductance, pH, dissolved oxygen, turbidity, and hardness.   
 

3.5 Laboratory Processing and Analysis 
 
At the laboratory, samples were relinquished to the laboratory sample custodian.  Prior to sample 
processing, technicians signed out each sample in a sample tracking log book.  The three sample 
replicates were poured over a No. 35 standard testing sieve (0.5-mm stainless steel mesh) and the 
ethanol retained for re-use.  The sample was gently rinsed with fresh water, and large debris such 
as wood, leaves, or rocks were removed.  The sample was transferred to a tray marked with grids 
approximately 50 cm2 in size and spread homogenously to a thickness of approximately ¼”.  
One grid was randomly selected and the sample material contained within the grid was removed 
and processed.  In cases where the animals appeared extremely abundant, a fraction of the grid 
may have been removed.  The material from the grid was examined under a stereomicroscope 
and all the invertebrates were removed, sorted into major taxonomic groups, and placed in vials 
containing 70% ethanol.  This process was repeated until 500 organisms were removed from the 
sample.  Organisms from a grid in excess of the 500 were placed in a separate vial labeled “extra 
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animals”, so that a total abundance for the sample could be estimated.  All sample processing 
information was entered onto a Stream Bioassessment Sorting Sheet (Appendix C).  Processed 
material from the sample was placed in a separate jar and labeled “sorted”, and the unprocessed 
material was returned to the original sample container, checked in to the sample tracking log 
book, and archived.  Sorted material was retained for quality assurance purposes. 
 
All organisms were identified to standard taxonomic level I as specified in the Southwest 
Association of Freshwater Invertebrate Taxonomists List of Freshwater Invertebrate Taxa 
(available at: http://www.swrcb.ca.gov/swamp/docs/safit/ste_list.pdf); genus level for most 
insects, and order or class for non-insects.  The taxonomic levels are fixed under this document 
to prevent inconsistencies in taxonomic effort between laboratories. The level of taxonomic 
effort has not changed since the inception of the LACDPW bioassessment monitoring program 
in 2003, although a few minor adjustments in taxa determinations have been made. With the 
exception of some beetles, nearly all of the insects identified in the program were in the larval 
and pupal stages of development, which metamorphose into an aerial adult form.  Nearly all of 
the non-insect taxa are aquatic for their entire life history.  
 
QA/QC:  After sample processing is complete, at least 10% of the sample lot, or one sample 
processed per each technician are checked to ensure a 90% or better organism removal 
efficiency.  Results of the sorting QA/QC were entered onto the Stream Bioassessment Sorting 
Sheet.  To ensure accuracy of the taxonomic identifications, 10% of the samples (two samples) 
were sent to the CDFG Aquatic Bioassessment Laboratory (ABL) for verification.  Any 
discrepancies between ABL identifications and the original identifications were changed in the 
taxonomic database.  Results of the sorting and taxonomic QA/QC analyses are presented in 
Appendix C. 
 
3.6 Data Analysis 
 
Taxonomic data were entered into an electronic file using Microsoft Word and converted into a 
SAS database for QA/QC and data reduction.  Benthic macroinvertebrate community-based 
metric values were calculated from the database.  A list of the metrics and a brief description of 
what they signify is presented in Table 2.  A taxonomic list of the macroinvertebrates present in 
each sample was created in Microsoft Excel, including the designated tolerance value (TV) and 
functional feeding group (FFG) of each taxon.  Macrophyte herbivores (mh), piercer herbivores 
(ph), omnivores (om), parasites (pa) and xylophages/wood eaters (xy) were combined into a 
group designated “Other”.  Also note that for some organisms identified at the Family level or 
above, a single TV or FFG was not assigned.  This is because the taxa within the group have a 
broad range of tolerances or feeding strategies and a single designation is not representative. 
 
In addition to the individual metric values, a multi-metric Index of Biotic Integrity (IBI) was 
calculated for each monitoring reach (Ode et al., 2005).  The IBI is a quantitative scoring system 
for assessing the quality of benthic macroinvertebrate assemblages, and is currently our most 
useful tool in reducing a complex macroinvertebrate data set to a qualitative rating for each 
monitoring reach.  The IBI score is derived from the cumulative value of seven biological 
metrics (Table 2, asterisked metrics).  The total scores were categorized into ratings of the 
benthic community, ranging from Very Poor to Very Good.  It has been noted that the Southern 
California IBI was developed with very few sites located in low elevations in Los Angeles 
County, and future development of a refined IBI has been suggested. 
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Table 2:  Bioassessment Metrics Used to Characterize Benthic Invertebrate Communities. 

 
BMI Metric Description Response to 

Impairment 
Richness Measures 
Taxa Richness Total number of individual taxa Decrease 
Coleopteran Taxa* Number of taxa in the insect order Coleoptera (beetles) Decrease 

EPT Taxa* Number of taxa in the Ephemeroptera (mayfly), Plecoptera (stonefly) 
and Trichoptera (caddisfly) insect orders Decrease 

Dipteran Taxa Number of taxa in the insect order Diptera (true flies) Increase 
Non-Insect Taxa Number of non-insect taxa Increase 
Predator Taxa* Number of taxa in the predator feeding group Decrease 

Composition Measures 
EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae Decrease 

Sensitive EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae with 
tolerance values between 0 and 3 Decrease 

Shannon Diversity Index General measure of sample diversity that incorporates richness and 
evenness (Shannon and Weaver 1963) Decrease 

Margalef Diversity Measure of sample diversity weighted for richness Decrease 

Tolerance/Intolerance Measures 

Tolerance Value Value between 0 and 10 of individuals designated as pollution tolerant 
(higher values) or intolerant (lower values) Increase 

Dominant Taxon Percent composition of the single most abundant taxon Increase 
Percent Chironomidae Percent composition of the tolerant dipteran family Chironomidae Increase 
Percent Intolerant 
Organisms* 

Percent of organisms in sample that are highly intolerant to impairment 
as indicated by a tolerance value of 0, 1 or 2 Decrease 

Percent Tolerant 
Organisms 

Percent of organisms in sample that are highly tolerant to impairment 
as indicated by a tolerance value of 8, 9 or 10 Increase 

Percent Tolerant Taxa* Percent of taxa in sample that are highly tolerant to impairment as 
indicated by a tolerance value of 8, 9 or 10 Increase 

Percent Non-insect 
Organisms Percent of organisms in sample that are not in the Class Insecta Increase 

Percent Non-insect Taxa* Percent of taxa in sample that are not in the Class Insecta Increase 

Functional Feeding Groups (FFG) 
Percent Collector-
Gatherers* Percent of macrobenthos that collect or gather fine particulate matter Increase 

Percent Collector-
Filterers* Percent of macrobenthos that filter fine particulate matter Increase 

Percent Scrapers Percent of macrobenthos that graze upon periphyton Increase 
Percent Predators Percent of macrobenthos that feed on other organisms Variable 
Percent Shredders Percent of macrobenthos that shreds coarse particulate matter Decrease 

Percent Other Percent of macrobenthos that are parasites, macrophyte herbivores, 
piercer herbivores, omnivores, and xylophages Variable 

Abundance 
Estimated Abundance Estimated number of organisms in entire sample   Variable 
*indicates metrics used to calculate the Index of Biotic Integrity 
Source:  modified from SDRWQCB  1999 
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4.0 RESULTS 
 
A discussion of the results of the survey is presented below.  A complete listing of the benthic 
invertebrates identified at all stations and replicates are presented systematically in Appendix 
B.1.  Ranked total abundance for each species at all sampling sites combined are presented in 
Appendix B.2, and the calculated metric values for each monitoring reach are presented in 
Appendix B.3.  
 
The reader may notice seeming discrepancies between the number of unique taxa listed in the 
metrics tables and the apparent number of taxa in the taxa list.  This is due to the presence of 
immature or damaged specimens that were identified at a higher systematic level than the 
standard effort, but were not thought to be unique taxa. 
 

4.1 Benthic Invertebrate Community: Study Area Summary 
 
Summing all stations in the Los Angeles County study area, a total of 96 unique taxa were 
identified from 8,445 individual organisms (Appendix B.1, Appendix B.2).  The five most 
abundant taxa in descending order were Chironomid midges (3,367 individuals), the Amphipod 
crustacean, Hyalella (970 individuals), Oligochaete earthworms (508 individuals), Turbellarian 
flatworms (337 individuals), and the Baetid mayfly, Baetis (301 individuals) (Appendix B.2).  
All of these taxa are moderately to highly tolerant to habitat impairment, and with the exception 
of flatworms are in the collector-gatherer feeding group.  Collector-gatherers feed on organic 
detritus, algae, and various micro-organisms (Pennak, 2001; Usinger, 1956) and high abundances 
of these organisms are often associated with high levels of urban runoff. 
 
The order Diptera (true flies) had the greatest number of unique taxa identified (21 taxa), 
followed by Trichoptera (caddisflies) and Coleoptera (beetles) with 15 taxa per order (Appendix 
B.1).  Chironomid midges were present at all of the monitoring sites and were the dominant 
organism at seven of the seventeen sites. 
 

4.2 Benthic Invertebrate Community Metrics 
 
Benthic invertebrate community metric values for each monitoring reach are presented in 
Appendix B.3.  A listing of the five most dominant (abundant) taxa for each monitoring reach is 
in Appendix B.4.  
 
Taxa Richness:  Taxa richness is the total number of unique taxa in a sample.  This number does 
not account for damaged or immature specimens that were identified at a higher taxonomic level 
than specified in the SAFIT list (also referred to as “indiscriminate” taxa). Taxa richness per 
sample ranged from 4 taxa at Station 11-Los Angeles River to 38 taxa at Station 6-Arroyo Seco 
(Appendix B.3). 
 
Diversity and Dominance:  Two diversity indices were calculated for each site:  Shannon 
diversity, which weights for evenness of the distribution of the different taxa, and Margalef 
diversity, which weights for total number of different taxa.  Shannon diversity values per station 
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ranged from 0.4 at Station 19-Dominguez Channel to 3.0 at Station 6-Arroyo Seco (Appendix 
B.3).  Margalef Diversity values per station ranged from 0.5 at Station 11-Los Angeles River to 
6.0 at Station 6-Arroyo Seco (Appendix B.3).  Dominance by a single taxon ranged from 11.3% 
Caloparyphus/Euparyphus at Station 6–Arroyo Seco to 90.2% Chironomidae at Station 19-
Dominguez Channel (Appendix B.4).  Other sites with very high dominance values included 
Station 13-Los Angeles River (86.9% Chironomids), Station 16-Las Virgenes Creek (81.6% 
Chironomids), and Station 15-Medea Creek (81.1% Hyalella).  Chironomids were the dominant 
taxon at seven of the monitoring reaches. 
 
EPT Taxa:  The orders of Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera 
(caddisflies) contain many taxa that are sensitive to impairment.  Several of these taxa however, 
are tolerant to urban runoff that does not contain high levels of chemical pollutants, including 
mayflies in the family Baetidae and the caddisflies, Cheumatopsyche, Hydropsyche, and 
Hydroptila.  This means that number of EPT taxa and % sensitive EPT are much stronger 
metrics than total % EPT for assessing ecological health of a site.  All of the stonefly taxa are 
quite sensitive to urban runoff. 
 
The greatest number of EPT taxa were collected at Station 17-Cold Creek, with 15 different EPT 
taxa (Appendix B.3).  There were no EPT taxa collected at six of the monitoring sites including, 
Station 11-Los Angeles River, Station 12-Los Angeles River, Station 13-Los Angeles River, 
Station 15-Medea Creek, Station 18-Triunfo Creek, and Station 19-Dominguez Channel.  EPT 
individuals were most dominant at Station 3-San Gabriel River, where they comprised 58.8% of 
the benthic community (Appendix B.3).  The most abundant of the EPT taxa across the survey 
region included the mayfly, Baetis and the caddisfly, Hydroptila (Appendix B.2).  Sensitive EPT 
taxa (tolerance value 0-3) were collected at four of the sites and were most abundant at Station 
17-Cold Creek, where they comprised 44.8% of the benthic community.  Also notable is that 
89% of the total EPT taxa at Cold Creek were sensitive EPT taxa.  The other sites with sensitive 
EPT taxa included Station 2 (SGUT-504)-San Gabriel River, Station 3 (SGUT-505)-San Gabriel 
River, and Station 6-Arroyo Seco.  Stoneflies were collected at Station 17-Cold Creek only, 
although exuviae of Calineuria californica were observed at SGUT-504.   
 
Tolerance Values:  For most stream macroinvertebrates, a tolerance value has been determined 
for each taxon through prior research on the animals’ life history.  Tolerance values range from 0 
for organisms highly sensitive to impairments, to 10 for organisms that are highly tolerant to 
impairments.  Low to moderate abundance of impairment tolerant organisms does not 
necessarily imply impairment (SDRWQCB, 2001), but more importantly, the presence of 
sensitive organisms is unlikely when a stream is impaired.  The presence of highly intolerant 
organisms (tolerance value 0-2) is likely the strongest single indicator of good water quality.  
 
Average community tolerance values for all sites ranged from 3.8 at Station 17-Cold Creek to 
7.6 at Station 15-Medea Creek (Appendix B.3).  Highly tolerant organisms (tolerance value 8-
10) were most abundant at Station 15-Medea Creek, where they accounted for 89.2% of the 
benthic community, and were least abundant at Station 8-Compton Creek, accounting for 4.6% 
of the benthic community.  Highly intolerant organisms (tolerance value 0-2), were collected 
from three sites:  Station 2 (SGUT-504)-San Gabriel River, Station 6-Arroyo Seco, and Station 
17-Cold Creek, and were represented mostly by stonefly taxa.  Highly intolerant organisms were 
much more abundant at Station 17-Cold Creek than at any of the other sites, where they 
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comprised 45.4% of the community.  Station 2 (SGUT-504)-San Gabriel River had the second 
highest number of highly intolerant organisms, where they comprised 7.6% of the community. 
 
Functional Feeding Groups:  As with tolerance values, functional feeding group designations 
have been determined through prior life-history research or observations of each taxon.  The 
percent composition of the functional feeding groups provides useful information about benthic 
community function, and some feeding groups contain greater numbers of intolerant organisms 
(Table 2).  The information from feeding group composition may be particularly useful in 
detecting physical habitat degradation and impacts from urbanization. 
 
All of the monitoring reaches except for Station 17-Cold Creek and Station 18-Triunfo Creek 
were dominated by taxa in the collector-gatherer feeding group (Appendix B.1, Appendix B.3).  
Four of the top five dominant taxa in the study region (Chironomid midges, Hyalella, 
Oligochaetes, and Baetis) were all in the collector-gatherer feeding group, and are general 
indicators of urbanization of a watershed.  Station 11-Los Angeles River had the greatest 
dominance by a single feeding group, where collector-gatherers comprised 99.8% of the 
community.  Station 6-Arroyo Seco and Station 17-Cold Creek had the greatest evenness of 
distribution of the various feeding strategies, indicating a more dynamically functioning benthic 
community than the urban influenced sites.  The two upper San Gabriel River sites, Station 2 
(SGUT-504) and Station 3 (SGUT-505), also had good diversity of feeding groups.  Station 18-
Triunfo Creek had a rather unique species composition where scrapers made up 30% of the 
community.  This site had an extremely high diversity of Gastropods (snails) with nine different 
taxa.  By comparison, no other site had more than two different snail taxa. 
 
Estimated Total Abundance:  The estimated total abundance is the total number of animals 
predicted to be in the sample if the entire sample had been processed.  This value was then used 
to calculate the estimated number of animals living in one square foot of benthic habitat.  When 
the total abundance was less than 500 animals in a sample, the entire sample was sorted and the 
total abundance is an exact count, as was the case for Station 18-Triunfo Creek.  Response to 
moderate habitat impairment is often indicated by an increase in total abundance by highly 
tolerant organisms, with a corresponding decrease in taxa richness and diversity; however, severe 
impairment can result in a catastrophic decrease in total abundance. 
 
Estimated abundance ranged from 34 organisms per square foot of substrate at Station 18-
Triunfo Creek to 7,097 organisms per square foot at Station 11-Los Angeles River (Appendix 
B.3).  Station 4 (SGLR-063)-San Gabriel River also had very high organism abundance, with 
6,933 organisms per square foot.  Abundance at the reference sites was 163 and 261 organisms 
per square foot (Station 2 (SGUT-504)-San Gabriel River and Station 17-Cold Creek, 
respectively).  
 
4.3 Physical Habitat Quality Assessment 
 
The 10 parameters of the physical habitat of the monitoring reaches were scored on a 0 to 20 
scale, thus 200 is the highest possible score.  Table 3 lists the parameters and gives a brief 
description of the conditions that are most beneficial to macroinvertebrate communities.  Most of 
the physical habitat quality parameters are scored in a qualitative manner, and they provide a 
good comparative tool for sites within a sampling program.  Physical habitat quality scores for 
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each monitoring reach are presented in Appendix B.5, and water quality data are presented in 
Appendix B.6. 
 

Table 3:  Parameters Used to Characterize the Physical Habitat of a Stream Reach. 
 

Parameter Conditions Assessed Optimal Conditions 

Instream Cover 

The percentage of substrate favorable for epifaunal 
colonization.  Most favorable is a mix of layered cobble, 

snags, submerged logs, undercut banks, vegetation, and 
other stable habitats. 

Complex mix of stable substrates 
occupying a high percentage of 

the stream bottom. 

Embeddedness The percentage of fine sediment surrounding gravel, 
cobble, and boulder particles. 

Very little embeddedness, with 
layered substrate. 

Velocity/Depth 
Regimes 

The four velocity/depth regimes are: Slow-deep, slow-
shallow, fast-deep, and fast-shallow. 

A mix of all four regimes, 
dominated by fast-shallow. 

Sediment 
Deposition 

The percentage of bottom affected by the deposition of 
new gravel, sand or fine sediment.  

Little or no new deposition, less 
than 5% of the bottom affected. 

Channel Flow The percentage of the stream channel filled by flowing 
water and the amount of substrate covered. 

Water reaches base of both 
lower banks and minimal amount 

of substrate is exposed. 

Channel Alteration The amount of channelization, dredging, embankments, 
or shoring structures present. 

Channelization or dredging 
absent or minimal; stream with 

normal pattern. 

Riffle Frequency The frequency of occurrence of riffle habitat.   Occurrence of riffles frequent, 
with variety of habitat. 

Bank Stability Evidence of erosion or bank failure. Evidence of erosion and bank 
failure absent or minimal. 

Vegetative 
Protection 

The percent cover by undisturbed, native vegetation on 
the streambank surfaces and immediate riparian zones.  

More than 90% of the 
streambank surfaces covered by 

native vegetation. 

Riparian 
Vegetative Zone 

Width 

The width of native riparian vegetation along both 
streambanks. 

Width of riparian zone >18 
meters; human activities have 

not impacted zone. 
Source:  Physical Habitat Form for the CSBP, revision date May 1999 

 
 
Total physical habitat quality scores ranged from 73 at Station 8-Compton Creek to 169 at 
Station 6-Arroyo Seco.  Under the current scoring protocol, concrete lined channels are often 
over-scored due to high ratings in categories such as Embeddedness, Sediment Deposition, and 
Bank Stability.  The scores generally rank the sites in the proper order based on overall quality, 
however. 
 
Water quality measurements at most of the monitoring sites did not indicate severe impairment.  
Values for pH were all between 7.7 and 8.7.  Specific conductance, a general indicator of 
dissolved solids, was moderate to low at all sites except Station 15-Medea Creek and Station 16-
Las Virgenes Creek.  Hardness measures ranged from 64 mg/L CaCO3 at Station 16-Las 
Virgenes Creek to 1120 mg/L CaCO3 at Station 15-Medea Creek.  The hardness value at Medea 
Creek was substantially higher than at any of the other sites.  Excessive salts, metallic cations 
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(e.g., calcium, magnesium, ferrous iron), and limestone formations can naturally elevate water 
hardness (Sawyer and McCarty, 1978).  Dissolved oxygen levels were variable throughout the 
region, ranging from 4.25 mg/L at Station 13-Los Angeles River to 18.40 mg/L at Station 11-Los 
Angeles River.  Water temperatures were also quite variable throughout the region, ranging from 
15.9°C (60.6°F) at Station 17-Cold Creek to 35.7 degrees C (96.3°F) at Station 5-Walnut 
Channel.  Turbidity, a measure of water clarity (clear waters have low ntu values), was low at 
most sites, but was elevated at Station 11-Los Angeles River and Station 13-Los Angeles River 
with values of 55.8 and 44.0 ntu, respectively. 
 

4.4 Index of Biotic Integrity 
 
In 2004, a Southern California Index of Biotic Integrity was developed to cover the region 
extending from southern Monterey County to the Mexican border (Ode et al., 2005).  The IBI 
gives a single quantified score to a site based on a multi-metric evaluation technique, and the 
scores may be compared across seasons and years of a monitoring program to give an indication 
of trends over time.  The CDFG developed the IBI based on a multi-year comprehensive 
assessment of reference and non-reference conditions in southern California to establish an 
expected range of benthic invertebrate community structure in the region. 
 
Seven metrics were selected to calculate the IBI that showed a strong and predictable response to 
ecological impacts and stressors (Table 4).  The seven metrics include Number Coleoptera Taxa, 
Number EPT Taxa, Number Predator Taxa, Percent Collector-Filterers plus Collector-Gatherers, 
Percent Intolerant Individuals, Percent Non-insect Taxa, and Percent Tolerant Taxa.  Each metric 
value is given a score from 0 to 10, and the scores added to give a final IBI score; the highest 
possible total score is 70.  Each final score is then classified into rating categories ranging from 
Very Poor to Very Good.  Table 4 shows the metric scoring ranges and rating categories for the 
Southern California IBI.   
 

Table 4:  Index of Biotic Integrity Scoring Ranges. 
 

Metric 
Score 

Number 
Coleoptera 

Taxa 
Number 

EPT Taxa 
Number 
Predator 

Taxa 

Percent 
CF+CG 

Individuals 

Percent 
Intolerant 

Individuals 

Percent 
Non-Insect 

Taxa 

Percent 
Tolerant 

Taxa 

10 >5 >17 >12 0-59 25-100 0-8 0-4 
9   16-17 12 60-63 23-24 9-12 5-8 
8 5 15 11 64-67 21-22 13-17 9-12 
7 4 13-14 10 68-71 19-20 18-21 13-16 
6   11-12 9 72-75 16-18 22-25 17-19 
5 3 9-10 8 76-80 13-15 26-29 20-22 
4 2 7-8 7 81-84 10-12 30-34 23-25 
3   5-6 6 85-88 7-9 35-38 26-29 
2 1 4 5 89-92 4-6 39-42 30-33 
1   2-3 4 93-96 1-3 43-46 34-37 
0 0 0-1 0-3 97-100 0 47-100 38-100 

Cumulative Ratings:  Very Poor:   0-13     Poor:  14-26     Fair:  27-40     Good:  41-55     Very Good:  56-70 

 Source:  Ode et al., 2005 
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The IBI is quite effective for broadly identifying impairment, and the boundary between Fair and 
Poor (IBI score of 26, 0-70 scale) is considered to be the threshold for impairment.  It must be 
noted that small differences in IBI scores are not significant and may be due to natural biological 
variability within a stream reach.  Ode et al. determined that the “minimum detectable 
difference” between IBI scores is about 9 points, thus two site scores must be at least 9 points 
apart from one another to determine one is of significantly higher quality than the other. 
 
The total IBI scores for each monitoring reach are shown in Figure 2.  A complete list of the 
mean metric values, individual IBI scores, and the total IBI scores, are presented in Appendix 
B.7. 
 
The 17 monitoring reaches in Los Angeles County had IBI ratings ranging from Good to Very 
Poor.  Three of the sites were rated Good, including Station 2 (SGUT-504)-San Gabriel River, 
Station 6-Arroyo Seco, and Station 17-Cold Creek.  Stations 2 and 17 were designated reference 
sites.  Station 13-Los Angeles River was also a designated reference site, and the IBI score for 
this monitoring reach was 1, with a rating of Very Poor.  The reference monitoring reach of 
Station 13-Los Angeles River was located within a concrete lined channel upstream of the 
Sepulveda Dam and did not represent true reference conditions (Ode et al., 2005).  Station 11-
Los Angeles River was the lowest rated site with a total IBI score of 0.   
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4.5 Concrete Lined Channels versus Unlined Channels 
 
Since the beginning of the program, eight of the monitoring reaches have been sampled in 
concrete lined channels (Stations SGLR-043, SGLR-047, SGLR-063, 2/2A, 12, 13, 14, and 19), 
and one (Station 11) was partially lined with concrete.  This type of substrate is considered to be 
inferior to a more complex natural substrate (e.g., layered cobblestone, plant stems, or wood) for 
macroinvertebrate colonization.  The lined channels were mostly devoid of coarse organic food 
sources and riparian canopy, and had uniform water flow characteristics consisting of flat “runs” 
rather than true riffles.  Physical habitat scores for these sites are somewhat elevated due to very 
stable bank conditions and they typically have ample flow volume due to persistent urban runoff 
(see Appendix D, Physical Habitat Quality data sheets).  It may be noted that regression analysis 
of the relationship between physical habitat quality and IBI scores in urban runoff dominated 
streams has shown almost no correlation between the two (MEC, 2003).  
 
All of the lined channel sites had mean IBI scores that were rated Poor and Very Poor (Figure 3).  
The lined sites in the lower San Gabriel River (Stations SGLR-043, SGLR-047, and SGLR-063) 
received ratings of Poor, except for Station 2 which was Very Poor.  The lined sites in Los 
Angeles River, Ballona Creek, and Dominguez Channel (Stations 12, 13, 14, and 19, 
respectively) had IBI scores in the Very Poor range.  The IBI scores of the lined channel sites 
were quite evenly distributed among the other lower-watershed urban sites.  An analysis of 
variance (ANOVA) of IBI scores for lined versus unlined sites indicated no significant 
difference (p=0.23) of IBI scores between the two types of habitat.  Thus, it is not apparent that 
the poorer quality physical habitats of the lined channel sites had a significant effect on overall 
IBI scores in the lower watershed stream reaches that were dominated by urban runoff.  In other 
words, water quality was likely the primary driver of macroinvertebrate community structure in 
the lower watershed areas. 
 
The Mann-Whitney test was used to determine if the IBI scores for unlined sites are statistically 
different from IBI scores at concrete lined sites.  This test is a non-parametric alternative to the 
two-sample t-test.  Instead of using the actual values of the dataset, ranks of the data are used.  
More detailed methods may be found in Zar, 1999.  Sites SGLR-063, SGLR-047, SGLR-043, 11, 
12, 13, 14, and 19 were used for the concrete lined channel dataset.  All other sites were included 
as unlined.  There was no differentiation between how many samples were collected at each site.  
All results for the two groups were pooled together, and the two groups compared.   
 
The hypothesis was tested at an alpha of 0.05: 
 

H0:  Unlined =Lined 
Ha:  Unlined ≠ Lined 

 
The test was run using two scenarios, both with and without the reference sites.   
 

RB-AR46190



STREAM BIOASSESSMENT June 2007
 

Weston Solutions, Inc. 16
 

 
Fi

gu
re

 3
:  

C
om

pa
ri

so
n 

of
 IB

I S
co

re
s o

f C
on

cr
et

e 
L

in
ed

 a
nd

 U
nl

in
ed

 C
ha

nn
el

s (
0-

70
 sc

al
e)

 
 

 

0102030405060

17

6

SGUT-504

4

16

SGLR-043

18

9

SGUT-505

1

SGLR-063

SGLR-047

7

SGLR-051

12

3

5 (SGLT-506)

14

2A

15

13

8

11

19

2

M
on

ito
rin

g 
Si

te

IBI Score

Li
ne

d
Un

lin
ed

yGood Fair Poor Very Poor 

RB-AR46191



STREAM BIOASSESSMENT June 2007
 

Weston Solutions, Inc. 17
 

 
The results of the analysis indicate that in both scenarios the null hypothesis is rejected and the 
alternate accepted.  This means that the IBI scores at unlined sites are statistically different, 
overall, than the IBI scores at lined sites.  In Figure 4, below, a visual comparison of the two 
groups is presented.  One version does not include reference sites in the unlined group, while the 
other does include reference sites in the unlined group.  Without considering reference sites, the 
mean IBI scores of the unlined sites are slightly higher than the 75th percentile of the lined sites.  
When reference sites are considered, this difference is increased and the unlined sites are clearly 
statistically superior to the lined sites.  This result is different than previous years’ analyses, 
when there was not a significant difference between lined and unlined lower watershed sites 
(Weston, 2006).  This is due to the 2006 survey having lower IBI scores for the lined sites than 
in the past, and many of the unlined sites having higher scores in 2006, thus increasing the 
overall disparity between lined and unlined sites. 
 

 
Figure 4:  Comparison of lined and unlined channel sites, 2003-2006 (0-70 scale). 
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Table 5 below shows the mean biological metric values of four individual metrics that are 
considered strong indicators of ecological health.  Lined channel sites are shaded in gray and the 
top three metrics are highlighted in green.  Note that a low value for Percent Collector Filterers 
plus Collector Gatherers is an indication of good habitat conditions. 
 

Table 5:  Selected Metric Values, Mean of 2003-2006 Surveys.   
 (concrete lined channels are highlighted in gray, top three metric values are highlighted 

in green) 
 

Monitoring Reach/Station Number Taxa 
Richness 

EPT   
Taxa 

Percent 
Intolerant 

Taxa 

Percent Collector 
Filterers plus Collector 

Gatherers 
Santa Clara River 1 20.2 4.5 0% 83.7% 

Coyote Creek** 2 11.5 1.5 0% 89.5% 

Coyote Creek* 2A 10.0 4.0 0% 99.0% 

San Jose Creek** 3 10.5 2.0 0% 84.0% 

San Gabriel River** 4 24.0 12.0 3.1% 85.0% 
Walnut Channel (SGLT-506) 5 13.0 1.3 0% 88.0% 

Arroyo Seco** 6 35.0 11.5 2.6% 61.3% 
Arroyo Seco 7 17.5 2.8 0% 82.8% 

Compton Creek 8 13.0 1.5 0% 91.5% 

Zone 1 Ditch* 9 21.0 5.0 0% 74.0% 
Eaton Wash 10 -- -- -- -- 

Los Angeles River 11 9.3 1.0 0% 98.5% 
Los Angeles River 12 9.3 2.0 0% 93.0% 
Los Angeles River 13 11.3 1.7 0% 95.0% 

Ballona Creek 14 12.0 2.0 0% 95.3% 
Medea Creek 15 11.2 0.8 0% 82.3% 

Las Virgenes** 16 21.5 3.5 2.6% 81.7% 
Cold Creek 17 27.0 11.3 37.5% 26.2% 

Triunfo Creek*** 18 26.3 2.3 0.3% 52.6% 
Dominguez Channel 19 9.7 0 0% 93.5% 

Bouquet Canyon 20 -- -- -- -- 
SGUT-504* NA 27.0 12.0 7.6% 79.0% 
SGUT-505* NA 20.0 8.0 0% 74.6% 

SGLR-043* NA 13.0 0.0 0% 74.0% 

SGLR-047* NA 11.0 0.0 0% 90.0% 

SGLR-051* NA 15.0 3.0 0% 72.0% 

SGLR-063* NA 14.0 3.0 0% 79.4% 

*Sampled one year 
**Sampled two years 

***Sampled three years 
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Overall, most of the concrete lined channels had lower Taxa richness, EPT taxa diversity, no 
intolerant taxa present, and higher percentages of Collector-Filterers plus Collector Gatherers 
than the unlined sites. 
 
Mean taxa richness ranged from 35.0 taxa at Station 6-Arroyo Seco to 9.3 taxa at Station 11-Los 
Angeles River and Station 12-Los Angeles River (Table 5).  Most of the lower watershed sites 
had mean taxa richness values in the range of 9 to 13 taxa per survey.  The mid-watershed sites 
had mean taxa richness in the range of 17-26 taxa with the exception of Station 15-Medea Creek, 
which had a mean of 11.2 taxa per survey.  The number of EPT taxa was quite variable, and four 
sites had considerably greater EPT diversity than all of the other sites.  Station 4-San Gabriel 
River, Station SGUT-504-San Gabriel River, Station 6-Arroyo Seco, and Station 17-Cold Creek 
had eleven or more EPT taxa, while all but one of the other sites averaged five or less EPT taxa.  
The lower watershed sites typically had three or fewer EPT taxa, most frequently consisting of 
the mayflies, Baetis and Fallceon quilleri, and the caddisfly Hydroptila. 
 
The metric Percent Intolerant Taxa is perhaps the strongest indicator of good water quality 
conditions, but the metric lacks gradation for moderately to highly impaired water bodies as 
these intolerant taxa are typically absent.  Station 17-Cold Creek had an average of 37.5 percent 
Intolerant Taxa per survey, and the next highest site, Station SGUT-504 had 7.6 percent.  
Nineteen of the twenty-five sites had no intolerant taxa collected over the four years of surveys, 
and all but two of these (Station SGUT-505-San Gabriel River and Station 15-Medea Creek) 
were located in the lower reaches of the watersheds. 
 
Mean Percent Collector Filterers plus Collector Gatherers (CF+CG) ranged from 26.2 percent at 
Station 17-Cold Creek to 99.0 percent at Station 2A-Coyote Creek.  Most of the lower watershed 
sites had greater than 80 percent of the benthic community utilizing these feeding strategies.  
This metric must be interpreted with care, for in some situations a high abundance of an 
impairment tolerant organism can occur that is not in these two feeding groups, thus reducing the 
Percent CF+CG.  A notable example of this occurred at Station 18-Triunfo Creek, where a high 
abundance of snails (Scrapers) were present; this site also had one of the highest percent tolerant 
taxa in the region.  Conversely, a high number of organisms in the CF+CG feeding group may be 
present, while the overall community may have many low tolerance organisms. 
 
To determine if the lined channel sites supported unique benthic communities, a cluster analysis 
was performed to look for similarities between location and community structure (Figure 5).  
The analysis is based on a Bray-Curtis similarity index calculated on relative abundances of taxa 
by location.  Locations with similar communities of taxa will cluster together; likewise taxa that 
occur at the same locations will cluster together.  The results are portrayed in a two-way table 
that shows the relative abundance of each taxon by location.   
 
Results of the cluster analysis show four major species clusters and four station clusters, labeled 
one through four and A through D, respectively (Figure 5).  The shaded blocks highlight the 
major clusters.  In the 2006 survey, the concrete lined channels did not cluster together as much 
as in previous surveys, and were spread over Station clusters A, C, and D.  Overall, the species 
clusters were not very strong, as many taxa are either ubiquitous or were collected at only one 
site and thus are dropped from this analysis. 
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Figure 5:  Cluster Analysis of Stations and Taxa For LACDPW Bioassessment Monitoring 
Sites, 2006.  Concrete lined sites are highlighted in purple. 
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Station cluster A included several of the mid-watershed stations and the lined sites Station 14-
Ballona Creek and Station SGLR-063-San Gabriel River.  Organisms best representing this 
cluster included the caddisfly, Hydroptila, Soldier flies (Caloparyphus/Euparyphus), Ostracods, 
and Turbellarian flatworms.  Cluster A also had a strong sub-cluster comprised of Station 1-
Santa Clara River plus Station 7-Arroyo Seco.  
 
Station cluster B included the higher IBI, upper-watershed sites and did not include any of the 
lined sites.  Organisms representative of this cluster included the caddisflies, Hydropsyche and 
Wormaldia, the mayfly, Baetis, and the damselfly, Argia.  
 
Station cluster C included two lined sites, Station 12-Los Angeles River and Station 19-
Dominguez Channel.  Organisms representative of this cluster included the leeches, Helobdella 
and Mooreobdella and Oligochaetes (earthworms). 
 
Station cluster D included one lined site and one partially lined site, Station 13-Los Angeles 
River and Station 11-Los Angeles River.  Organisms representative of this cluster included the 
amphipod, Hyalella, Chironomid midges, and the non-native snail, Physa.  These three 
organisms were also quite ubiquitous throughout the region, and are more likely an indication of 
the opportunistic nature of these taxa than any unique characteristics of the stations within cluster 
D. 
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4.6 Comparison of 2003 through 2006 Survey Results 
 
Information from the 2003, 2004, and 2005 studies 
(Bonterra, 2004; Weston, 2005; Weston, 2006) was 
compared to the 2006 data to assess the year-to-year 
variance and trends in biotic integrity of the streams.  
Monitoring reaches were re-located in very close 
proximity to previous years’ surveys and were sampled 
at the same time of year (mid fall) except for the San 
Gabriel River sites, which were offset as a contribution 
to the San Gabriel River Watershed Monitoring Project 
and were sampled in July.  One other site, Station 19-
Dominguez Channel was moved approximately ½ mile 
upstream in 2006 due to high salinity detected at the 
previous site.  The laboratory and data reduction 
procedures remained unchanged for the first three 
survey years.  The 2006 survey differed in the level of 
laboratory processing of benthic samples, with a total of 
500 organisms processed vs. 900 for previous surveys.  
This did not appear to effect the IBI scores since the 900 
count samples of the old method were randomly reduced 
to 500 organisms for IBI calculation.  Also note that the 
2006 survey with the reduced level of effort had the 
greatest cumulative diversity of taxa across the region. 
 
Regional macroinvertebrate community structure was 
relatively similar in all four survey years.  The ten most 
abundant taxa at all sites combined were nearly the same 
for all four surveys.  The 2006 survey collected the 
greatest number of unique taxa, 96, compared to 88 in 
2003, 73 in 2004 and 81 in 2005.  
 
Overall IBI ratings at most of the sites in the study were 
fairly consistent from 2003 thru 2006 and none of the 
sites showed any significant trends toward improvement 
or degradation (Table 6).  Most sites have varied by 
about four to eight IBI points over the four surveys, and 
all but four sites received the same quality rating for 
every survey.  Three of these sites (Station 1-Santa Clara 
River, Station 6-Arroyo Seco, and Station 7-Arroyo 
Seco) had increased IBI scores for 2006, while Station 16-Las Virgenes Creek decreased 
significantly.  Station 1-Santa Clara River had the greatest variability in IBI scores, with a 14 
point range between the high and low score.  This result was likely due to the substrate 
conditions at the site, which were severely eroded by the heavy storm flows over the winter of 
2004/2005 (see photos this page).  By the 2006 survey the site had recovered significantly and 
the highest IBI score to date was obtained. 

 
Station 1-Santa Clara River 

November 2004 
 

 
Station 1-Santa Clara River 

November 2005 
 

 
Station 1-Santa Clara River 

October 2006 
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Station 17-Cold Creek was the highest rated site for all four surveys.  The highest rated non-
reference sites were Station 18-Triunfo Creek (2003), Station 1-Santa Clara River (2004) and 
Station 6-Arroyo Seco (2005 and 2006). 
 

Table 6:  Comparison of IBI scores 2003-2006. 
 

Monitoring Reach/Station Number IBI Score 
2003 

IBI Score 
2004 

IBI Score 
2005 

IBI Score 
2006 

Mean IBI 
Score 

Cold Creek 17 42 52 49 53 49.0 
Arroyo Seco 6 Dry Dry 38 50 44.0 

San Gabriel River 4 30 38 Not Sampled Not Sampled 34.0 
Las Virgenes 16 Dry Dry 27 17 22.0 
Triunfo Creek 18 22 Dry 20 18 20.0 

Santa Clara River 1 21 19 10 24 18.5 
Arroyo Seco 7 11 9 12 17 12.3 

Los Angeles River 12 11 9 9 7 9.0 
San Jose Creek 3 8 10 Not Sampled Not Sampled 9.0 
Ballona Creek 14 6 10 7 5 7.0 

Walnut Channel (SGLT-506) 5 7 7 8 9 7.8 
Coyote Creek 2A 3 9 Not Sampled Not Sampled 6.0 
Medea Creek 15 3 5 7 4 4.8 

Los Angeles River 13 2 7 6 1 4.0 
Compton Creek 8 1 3 4 6 3.5 

Dominguez Channel 19 3 6 0 1 3.3 
Los Angeles River 11 1 3 7 0 2.8 

Coyote Creek 2 3 2 Not Sampled Not Sampled 2.5 

Sites Sampled One or Fewer Times 

San Gabriel River (SGUT-504) 2 Not Sampled Not Sampled Not Sampled 42 42.0 
San Gabriel River SGLR-043 2 Not Sampled Not Sampled 21 Not Sampled 21.0 

San Gabriel River (SGUT-505) 3 Not Sampled Not Sampled Not Sampled 20 20.0 
Zone 1 Ditch 9 20 Dry Dry Dry 20.0 

San Gabriel River (SGLR-063) 4 Not Sampled Not Sampled Not Sampled 17 17.0 
San Gabriel River (SGLR-047) 3 Not Sampled Not Sampled 14 Not Sampled 14 

Carbon Creek SGLR-051 4 Not Sampled Not Sampled 10 Not Sampled 10 
Eaton Wash 10 Dry Dry Dry Dry -- 

Bouquet Canyon 20 Dry Dry Dry Dry -- 
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5.0 SUMMARY 
 
Seventeen receiving water monitoring reaches representing six watersheds in Los Angeles 
County were sampled for benthic macroinvertebrates and assessed for physical habitat quality on 
July 19 and 26, and from October 3 to 10, 2006. The monitoring reaches were located to provide 
an assessment of possible impacts associated with urban runoff and to evaluate the biological 
conditions for trend analysis of the benthic macroinvertebrate communities of the region.   
 
Taxonomic evaluation of the samples yielded 96 different taxa from 8,445 individual organisms.  
The most abundant organisms collected throughout the region were midges of the family 
Chironomidae.  The majority of organisms collected from the monitoring reaches were 
moderately or highly tolerant to stream impairments, and all of the sites except Station 17-Cold 
Creek (a reference site) were dominated by organisms in the collector-gatherer feeding guild.   
 
The Index of Biotic Integrity scores of the monitoring reaches ranged from 0 to 53 out of a 
possible 70 points, and the benthic macroinvertebrate communities were rated from Very Poor to 
Good.  Station 17-Cold Creek was the highest rated site and Station 6-Arroyo Seco was the 
second highest rated site with IBI scores of 53 and 50, respectively.  Six of the monitoring 
reaches were located in highly modified, concrete-lined urban water courses, and these sites all 
had IBI ratings of Poor or Very Poor.  Analysis of individual metrics, as well as total IBI scores 
showed that monitoring sites located in the lower watershed areas had lower quality benthic 
communities than sites located in the mid to upper reaches of the watersheds. 
 
Comparison of the IBI scores for the four survey years to date did not indicate any substantial 
trend towards degradation at any of the sites, although most of the lower watershed sites had 
lower IBI scores in the 2006 survey than in 2005.  Most of the mid and upper watershed sites had 
increased IBI scores from 2005 to 2006 except for Station 16 Las Virgenes Creek, which may 
not have fully recovered from wildfire impacts that occurred in 2005.  Station 1-Santa Clara 
River showed the greatest improvement in IBI score, likely due to recovery from severe scouring 
that occurred in the winter of 2004/2005.   
 
An analysis of the difference between concrete lined versus unlined sites indicated that there was 
a slight but statistically significant difference in IBI scores at sites located in the lower watershed 
areas.  When reference sites were added to the analysis, the difference in IBI scores between 
lined and unlined sites was of much greater significance.  Cluster analysis of the taxa present at 
the lower watershed sites indicated only minor differences in species composition between lined 
and unlined sites, as all of the lower watershed sites were populated primarily with ubiquitous, 
opportunistic organisms. 
 

RB-AR46199



STREAM BIOASSESSMENT June 2007
 

Weston Solutions, Inc. 25
 

 
6.0 REFERENCES 
 
Arnett, R.H.  1993.  American insects.  The Sandhill Crane Press, Gainesville, Florida. 
 
Barbour, M.T., J. Gerritsen, B.D. Snyder and J.B. Stribling.  1999. Revision to rapid 
bioassessment protocols for use in streams and rivers: periphyton, BMIs, and fish.  EPA 841-D-
97-002.  U.S. Environmental Protection Agency.  Washington D.C. 
 
BonTerra Consulting.  2004.  Bioassessment Monitoring Program in Los Angeles County.  
Prepared for Los Angeles County Department of Public Works.  July, 2004.   
 
California Aquatic Macroinvertebrate Laboratories Network (CAMLNet) List of Californian 
Macroinvertebrate Taxa and Standard Taxonomic Effort.  Revision date:  27 January, 2003.  
Available at http://www.dfg.ca.gov/cabw/camlnetste.pdf 
 
County of San Diego.  2003.  San Diego County Municipal Co-permittees 2001-2001 urban 
runoff monitoring.  Prepared by MEC Analytical Systems, Inc.  January, 2003. 
 
Harrington, J.M. 1999.  California stream bioassessment procedures.  California Department of 
Fish and Game, Water Pollution Control Laboratory.  Rancho Cordova, CA. 
 
Harrington, J.M. 2003.  California stream bioassessment procedures.  California Department of 
Fish and Game, Water Pollution Control Laboratory.  Rancho Cordova, CA. 
 
Larson, D.J., Y. Alarie, and R.E. Roughly.  2000.  Predaceous diving beetles (Coleoptera: 
Dytiscidae) of the nearctic region.  NRC Research Press, Ottowa. 
 
Mackay, R.J.  1978.  Larval identification and instar association in some species of Hydropsyche 
and Cheumatopsyche (Trichoptera: Hydropsychidae).  Entomological Society of America 
71(4):499-509. 
 
MEC Analytical Systems, Inc (MEC).  2003.  San Diego County Municipal Copermittees 2001-
2001 urban runoff monitoring.  Prepared for the County of San Diego.  January, 2003. 
 
Merritt, R.W. and K.W. Cummins.  1996.  An introduction to the aquatic insects of North 
America.  Third Edition.  Kendall Hunt Publishing Company, Dubuque, Iowa. 
 
Norris, R.H. and A. Georges.  1993.  Analysis and interpretation of benthic macroinvertebrate 
surveys.  In: D.M. Rosenberg and V.H. Resh, eds, Chapman and Hall, New York, New York. 
 
Ode P.R., A.C. Rehn, and J.T. May.  2005.  A quantitative tool for assessing the integrity of 
southern coastal California streams.  Environmental management, 35 (1): 1-13. 
 
Pennak, R.W.  1989.  Freshwater invertebrates of the United States, Protozoa to Mollusca, Third 
Edition.  John Wiley and Sons, Inc., New York, New York. 
 

RB-AR46200



STREAM BIOASSESSMENT June 2007
 

Weston Solutions, Inc. 26
 

Physical Habitat Form for the CSBP.  Revision date May 1999.  Available at 
http://www.dfg.ca.gov/cabw/Field/rbp_physical_habitat_table.PDF 
 
Resh, V.H. and J.K. Jackson.  1993.  Rapid assessment approaches to biomonitoring and benthic 
macroinvertebrates.  In: D.M. Rosenberg and V.H. Resh, eds, Chapman and Hall, New York, 
New York. 
 
Southwest Association of Freshwater Invertebrate Taxonomists (SAFIT).  2006.  List of 
macroinvertebrate taxa from California and adjacent states and ecoregions; and standard 
taxonomic effort. Available at:  http://www.swrcb.ca.gov/swamp/docs/safit/ste_list.pdf.  Edited 
by A.B. Richards and D.C. Rogers.  November 2006. 
 
San Diego Regional Water Quality Control Board (SDRWQCB).  1999 Biological Assessment 
Annual Report.  Prepared by California Department of Fish and Game, Office of Spill Prevention 
and Response, Water Pollution Control Laboratory.  Rancho Cordova, California. 
 
SDRWQCB.  2001 Biological Assessment Annual Report.  Prepared by California Department 
of Fish and Game, Office of Spill Prevention and Response, Water Pollution Control Laboratory.  
Rancho Cordova, California. 
 
Sawyer, C.N. and P.L. McCarty.  1978.  Chemistry for Environmental Engineering. Third 
Edition.  McGraw-Hill Series in Water Resources and Environmental Engineering.  McGraw-
Hill Book Company, New York. 
 
SLSI, Sustainable Lands Stewardship Institute, Sacramento California.  2003.  Biological and 
physical/habitat assessment of selected sites within the San Gabriel River Watershed.   
 
Smith, D.G.  2001.  Pennaks Freshwater Invertebrates of the United States.  John Wiley & Sons, 
Inc. New York. 
 
Stewart, K. W. and Bill P. Stark.  Nymphs of North American Stonefly Genera (Plecoptera).  
Second Edition.  The Caddis Press, Columbus, Ohio.  2002. 
 
Thorp, H.T. and A.P. Covich.  1991.  Ecology and classification of North American freshwater 
invertebrates.  Academic Press, Inc., San Diego, California 
 
Thorp, H.T. and A.P. Covich.  2001.  Ecology and classification of North American freshwater 
invertebrates, Second Edition.  Academic Press, Inc., San Diego, California 
 
Usinger, R.L.  1956.  Aquatic insects of California.  University of California Press, Berkeley, 
California. 
 
Welch, E.C. and T. Lindell.  2000.  Ecological Effects of Wastewater.  E and FN Spoon, London, 
England. 
 
Weston Solutions.  2005.  October 2004 Bioassessment Monitoring Program in Los Angeles 
County.  Final Report. Prepared for Prepared for Los Angeles County Department of Public 
Works.  April 2005. 

RB-AR46201



STREAM BIOASSESSMENT June 2007
 

Weston Solutions, Inc. 27
 

 
Weston Solutions.  2006.  2005 Bioassessment Monitoring Program in Los Angeles County.  
Final Report. Prepared for Prepared for Los Angeles County Department of Public Works.  April 
2006. 
 
Wiggins, G.B.  1998.  Larvae of the North American caddisfly genera (Trichoptera), second 
edition.  University of Toronto Press, Toronto. 
 
Yoder, C.O. and E.T. Rankin.  1998.  The role of biological indicators in a state water quality 
management process.  Environmental Monitoring and Assessment 51: 61-68. 
 
Zar, J.H.  1999.  Biostatistical Analysis, 4th ed.  Prentice Hall, Upper Saddle River, New Jersey.   
 

RB-AR46202



 

 
 
 
 
 
 
 
 
 

APPENDIX A 
 

Photos of Monitoring Reaches 

RB-AR46203



RB-AR46204



RB-AR46205



RB-AR46206



RB-AR46207



 

 
 
 
 
 
 
 
 
 

APPENDIX B 
 

Survey Results Data 

RB-AR46208



Appendix B.1:  Taxonomic Listing of Benthic Macroinvertebrates Collected from LACDPW Monitoring Sites, 2006.

5
1 SGUT-504 SGUT-505 SGLR-63 SGLT-506 6 7 8 9* 10* 11 12 13 14 15 16 17 18 19 20*

PHYLUM ARTHROPODA
Insecta

Ephemeroptera (mayflies)
Baetidae

Baetis sp 5 cg 1 97 120 10 50 15 8
Callibaetis sp 9 cg 1 2 19
Centroptilum/Procleon sp 3 cg 6
Fallceon quilleri 4 cg 40 14 1 4 26 10 59 1

Ephemerellidae
Serratella sp 2 cg 22

Heptageniidae
Epeorus sp 0 sc 10

Leptohyphidae
Tricorythodes sp 4 cg 134 42 2 6

Leptophlebidae
Paraleptophlebia sp 4 cg 10

Odonata (dragonflies)
Aeshindae

Anax sp 8 p 1
Calopterygidae 5 p

Hetaerina americana 6 p 2
Coenagrionidae 9 p 2 1 1 1 2 11

Argia sp 7 p 2 24 34 27 2 4 56
Ischnura sp 9 p 1

Cordulegastridae 3 p
Cordulegaster dorsalis 3 p 2 2

Gomphidae 4 p
Progomphus borealis 4 p 2

Libellulidae 9 p 45 1 1 1
Brechmorhoga mendax 9 p 2 1
Libellula sp 9 p 1
Paltothemis lineatipes 9 p 33 9

Plecoptera (stoneflies)
Chloroperlidae 1 p

Sweltsa 1 p 4
Nemouridae 2 sh 2

Malenka sp 2 sh 35
Hemiptera (true bugs)

Belostomatidae 8 p 2 1
Corixidae 8 p 3

Corisella sp 8 p 3 1
Trichocorixa sp 8 p 1

Trichoptera (caddisflies)
Brachycentridae 1

Micrasema sp 1 mh 14 1
Glossosomatidae 0 sc

Agapetus sp 0 sc 1
Helicopsychidae 3 sc

Helicopsyche sp 3 sc 31
Hydropsychidae 4 cf

Cheumatopsyche sp 5 cf 15
Hydropsyche sp 4 cf 33 161 2 7

Hydroptilidae 4 ph 2 3 6
Hydroptila sp 6 ph 36 2 4 43 3 37 63 31 3
Neotrichia sp 4 sc 3 1
Ochrotrichia sp 4 ph 18 1

Lepidostomatidae 1 sh
Lepidostoma sp 1 sh 171

Leptoceridae 4 om
Oecetis disjuncta 8 p 1

Philopotamidae 3 cf

TV FFG

TV=Tolerance Value: range is 0-10; 0 is intolerant to impairment.  FFG=Functional Feeding Group; cg=collector gatherer, cf=collector filterer, sc=scraper, p=predator, pa=parasite, mh=macrophyte herbivore, 
ph=piercer herbivore, om=omnivore (Source: CAML Net January 2003)
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Appendix B.1:  Taxonomic Listing of Benthic Macroinvertebrates Collected from LACDPW Monitoring Sites, 2006.

5
1 SGUT-504 SGUT-505 SGLR-63 SGLT-506 6 7 8 9* 10* 11 12 13 14 15 16 17 18 19 20*

TV FFG

Wormaldia sp 3 cf 3 1 3 1
Polycentropodidae 6 p

Polycentropus sp 6 p 4 2
Psychomyiidae 2 sc

Tinodes sp 2 sc 5 8
Rhyacophilidae 0 p

Rhyacophila sp 0 p 2
Sericostomatidae 3 sh

Gumaga sp 3 sh 1 2
Lepidoptera (moths)

Nepticulidae s 3
Coleoptera (beetles)

Dryopidae 5 sh
Helichus sp 5 sh 7
Postelichus 5 sh 17 3

Dytiscidae 5 p
Hydroporinae (immature) 5 p 1

Stictotarsus sp 5 p 1
Elmidae 4 cg

Optioservus sp 4 sc 2
Zaitzevia sp 4 sc 7 26

Haliplidae 5 mh
Peltodytes sp 5 mh 1 4 2

Hydraenidae 5 p
Hydraena sp 5 p 1 7

Hydrochidae
Hydrochus sp 10

Hydrophilidae 5 p
Berosus sp 5 p 2 1
Cymbiodyta sp 5 p 1
Enochrus sp 5 cg 1
Laccobius sp 5 mh 3
Tropisternus sp 5 p 1

Psephenidae 4 sc
Psephenus falli 4 sc 28

Diptera (ture flies)
Ceratopogonidae 6 p 2 1 17 1 6 34

Atrichopogon 6 cg 1 2 4
Bezzia/Palpomyia 6 p 1 1 1
Culicoides sp 6 p 1
Dasyhelea sp 6 cg 2 2 2 1 1 8 2 14

Chironomidae 6 cg 98 141 105 358 351 41 54 169 176 106 443 368 9 395 77 8 468
Culicidae 8 cg

Anopheles sp 8 cg 11
Culex sp 8 cg 12

Dixidae 2 cg
Meringodixa chalonensis 2 cg 4

Dolichopodidae 4 p 1 3
Empididae 6 p

Hemerodromia sp 6 p 11 2
Ephydridae 6 1 6 10 1
Muscidae 6 p 7 1 1
Psychodidae cg 3

Maruina lanceolata 2 sc 1 2
Pericoma/Telmatoscopus 4 cg 2 1 1 1 8
Psychoda sp 10 cg 1 2

Simuliidae 6 cf
Simulium sp 6 cf 16 2 1 16 111 11 1 34 3 13

Stratiomyidae 8 cg
Caloparyphus/Euparyphus 8 cg 45 5 2 2 61 58 1 1 1 17
Euparyphus sp 8 cg 5 2 2 3 3 5 10
Stratiomys sp 8 cg 1

Tipulidae 3
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Appendix B.1:  Taxonomic Listing of Benthic Macroinvertebrates Collected from LACDPW Monitoring Sites, 2006.

5
1 SGUT-504 SGUT-505 SGLR-63 SGLT-506 6 7 8 9* 10* 11 12 13 14 15 16 17 18 19 20*

TV FFG

Limonia sp 6 sh 1 1 3
Molophilus sp 4 sh 1

PHYLUM CHELICERATA
Arachnida

Acari (mites)
Lebertiidae 8 p

Lebertia sp 8 p 10 11
Limnesiidae 5 p

Limnesia sp 5 p 3
Neotyrrellia/Tyrrellia sp 5 p 1 13

Sperchontidae 8 p
Sperchon sp 8 p 5 10 17 1 3 56

Torrenticolidae 5 p
Torrenticola sp 5 p 4

PHYLUM ARTHROPODA
Malacostraca

Amphipoda (scuds)
Hyalellidae 8 cg

Hyalella sp 8 cg 3 326 103 19 81 420 2 11 5
Decapoda (crayfish) 8 sh

Cambaridae 8 sh 10
Procambarus clarki 8 sh 3 4

Ostracoda (seed shrimp) 8 cg 53 2 4 61 27 29 1 1 1 2 12 2 1 6
PHYLUM PLATYHELMINTHES

Turbelleria (flatworms) 4 p 39 5 33 7 53 37 110 5 5 42 1
PHYLUM CNIDARIA

Hydrozoa
Hydroida

Hydridae
Hydra sp 5 p 1 1

PHYLUM NEMERTEA (tongueworms)
Enopla

Hoplonemertea
Tetrastemmatidae

Prostoma sp 8 p 5 3 12 6
PHYLUM ANNELIDA

Hirudinida (leeches)
Arynchobdellida

Erpobdellidae 8 p 1
Mooreobdella sp 8 p 2 5 1 1

Rhyncobdellida
Glossiphoniidae 8 pa

Helobdella sp 6 pa 6 4 1
Oligochaeta (earthworms) 5 cg 3 1 31 30 11 226 8 185 10 3

PHYLUM MOLLUSCA
Gastropoda (snails)

Hypsogastropoda
Hydrobiidae 8 sc 1

Potamopyrgus antipodarum sc 2
Pyrgulopsis sp 19 2

Pulmonata
Ancylidae 6 sc

Ferrissia sp 6 sc 22 2 1
Lymnaeidae 6 sc

Fossaria sp 8 sc 13 10
Radix auricularia 6 sc 2

Physidae 8 sc
Physa sp 8 sc 1 3 64 9 7 4 5 3 27 2 24 19 34

Planorbidae 6 sc
Gyraulus sp 8 sc 2
Menetus sp 6 sc 3 42
Planorbella sp 6 sc 2 14

*Not sampled due to dry conditions
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Appendix B.2:  Ranked Total Abundance of Benthic Macroinvertebrates Collected from LACDPW Monitorning Sites, 2006.

1
SGUT-

504
SGUT-

505
SGLR-

063
SGLT-

506 6 7 8 9* 10* 11 12 13 14 15 16 17 18 19 20* Total

Chironomidae 98 141 105 358 351 41 54 169 176 106 443 368 9 395 77 8 468 3367
Hyalella sp 3 326 103 19 81 420 2 11 5 970
Oligochaeta 3 1 31 30 11 226 8 185 10 3 508
Turbellaria 39 5 33 7 53 37 110 5 5 42 1 337
Baetis sp 1 97 120 10 50 15 8 301
Hydroptila sp 36 2 4 43 3 37 63 31 3 222
Simulium sp 16 2 1 16 111 11 1 34 3 13 208
Hydropsyche sp 33 161 2 7 203
Ostracoda 53 2 4 61 27 29 1 1 1 2 12 2 1 6 202
Physa sp 1 3 64 9 7 4 5 3 27 2 24 19 34 202
Caloparyphus/Euparyphus 45 5 2 2 61 58 1 1 1 17 193
Tricorythodes sp 134 42 2 6 184
Lepidostoma sp 171 171
Fallceon quilleri 40 14 1 4 26 10 59 1 155
Argia sp 2 24 34 27 2 4 56 149
Sperchon sp 5 10 17 1 3 56 92
Ceratopogonidae 2 1 17 1 6 34 61
Libellulidae 45 1 1 1 48
Menetus sp 3 42 45
Paltothemis lineatipes 33 9 42
Malenka sp 35 35
Zaitzevia sp 7 26 33
Dasyhelea sp 2 2 2 1 1 8 2 14 32
Helicopsyche sp 31 31
Euparyphus sp 5 2 2 3 3 5 10 30
Psephenus falli 28 28
Prostoma sp 5 3 12 6 26
Ferrissia sp 22 2 1 25
Fossaria sp 13 10 23
Callibaetis sp 1 2 19 22
Serratella sp 22 22
Lebertia sp 10 11 21
Pyrgulopsis sp 19 2 21
Postelichus 17 3 20
Ochrotrichia sp 18 1 19
Coenagrionidae 2 1 1 1 2 11 18
Ephydridae 1 6 10 1 18
Planorbella sp 2 14 16
Cheumatopsyche sp 15 15
Micrasema sp 14 1 15
Neotyrrellia/Tyrrellia sp 1 13 14
Hemerodromia sp 11 2 13
Pericoma/Telmatoscopus 2 1 1 1 8 13
Tinodes sp 5 8 13
Culex sp 12 12
Anopheles sp 11 11
Helobdella sp 6 4 1 11
Hydroptilidae 2 3 6 11
Cambaridae 10 10
Epeorus sp 10 10
Hydrochus sp 10 10
Paraleptophlebia sp 10 10
Mooreobdella sp 2 5 1 1 9
Muscidae 7 1 1 9
Hydraena sp 1 7 8

Taxon
Station
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Appendix B.2:  Ranked Total Abundance of Benthic Macroinvertebrates Collected from LACDPW Monitorning Sites, 2006.

1
SGUT-

504
SGUT-

505
SGLR-

063
SGLT-

506 6 7 8 9* 10* 11 12 13 14 15 16 17 18 19 20* Total
Taxon

Station

Wormaldia sp 3 1 3 1 8
Atrichopogon 1 2 4 7
Helichus sp 7 7
Peltodytes sp 1 4 2 7
Procambarus clarki 3 4 7
Centroptilum/Procleon sp 6 6
Polycentropus sp 4 2 6
Limonia sp 1 1 3 5
Cordulegaster dorsalis 2 2 4
Corisella sp 3 1 4
Dolichopodidae 1 3 4
Meringodixa chalonensis 4 4
Neotrichia sp 3 1 4
Sweltsa 4 4
Torrenticola sp 4 4
Belostomatidae 2 1 3
Berosus sp 2 1 3
Bezzia/Palpomyia 1 1 1 3
Brechmorhoga mendax 2 1 3
Corixidae 3 3
Gumaga sp 1 2 3
Laccobius sp 3 3
Limnesia sp 3 3
Maruina lanceolata 1 2 3
Nepticulidae 3 3
Psychoda sp 1 2 3
Psychodidae 3 3
Gyraulus sp 2 2
Hetaerina americana 2 2
Hydra sp 1 1 2
Nemouridae 2 2
Optioservus sp 2 2
Potamopyrgus antipodarum 2 2
Progomphus borealis 2 2
Radix auricularia 2 2
Rhyacophila sp 2 2
Agapetus sp 1 1
Anax sp 1 1
Culicoides sp 1 1
Cymbiodyta sp 1 1
Enochrus sp 1 1
Erpobdellidae 1 1
Hydrobiidae 1 1
Hydroporinae 1 1
Ischnura sp 1 1
Libellula sp 1 1
Molophilus sp 1 1
Oecetis disjuncta 1 1
Stictotarsus sp 1 1
Stratiomys sp 1 1
Trichocorixa sp 1 1
Tropisternus sp 1 1
Grand Total 504 489 529 520 504 539 507 503 511 515 510 501 518 484 489 303 519 8445

                *Not sampled due to dry conditions
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1
SGUT-

504
SGUT-

505
SGLR-

063
SGLT-

506 6 7 8 9* 10* 11 12 13 14 15 16 17 18 19 20*

Taxa Richness 26 27 20 14 15 38 20 17 4 11 9 12 10 19 31 25 8

Ephemeropteran Taxa 4 6 3 2 1 4 2 0 0 0 0 0 0 1 3 0 0

Plecopteran Taxa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0

Trichopteran Taxa 2 6 5 1 1 9 1 1 0 0 0 1 0 0 9 0 0

EPT Taxa 6 12 8 3 2 13 3 1 0 0 0 1 0 1 15 0 0

Dipteran Taxa 8 5 2 7 5 7 6 5 1 2 4 7 3 9 7 6 2

Non Insect Taxa 5 3 8 4 5 6 7 11 2 8 4 4 5 3 4 16 6

% EPT Taxa 42.5% 54.8% 58.8% 11.0% 5.8% 28.0% 27.0% 6.2% 0.0% 0.0% 0.0% 0.6% 0.0% 3.9% 50.5% 0.0% 0.0%

% Sensitive EPT Taxa 0.0% 15.7% 0.2% 0.0% 0.0% 4.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 44.8% 0.0% 0.0%

% Chironomidae 19.4% 28.8% 19.8% 68.8% 69.6% 7.6% 10.7% 33.6% 34.4% 20.6% 86.9% 73.5% 1.7% 81.6% 15.7% 2.6% 90.2%

Shannon Diversity 2.3 2.4 1.9 1.3 1.2 3.0 2.4 1.5 0.7 1.5 0.6 1.0 0.8 0.9 2.3 2.8 0.4

Margalef Diversity 4.0 4.4 3.0 2.2 2.4 6.0 3.5 2.7 0.5 1.6 1.3 1.9 1.4 3.1 4.8 4.6 1.1

Average Tolerance Value 5.6 4.9 5.4 5.9 6.1 6.1 6.1 5.6 7.3 5.6 6.1 6.3 7.6 6.3 3.8 6.7 6.2

% Dominant Taxon 26.6% 28.8% 30.4% 68.8% 69.6% 11.3% 21.9% 44.9% 63.8% 35.9% 86.9% 73.5% 81.1% 81.6% 35.0% 18.5% 90.2%

% Intolerant Taxa 0.0% 7.6% 0.0% 0.0% 0.0% 4.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 45.4% 0.0% 0.0%

% Tolerant Taxa 22.8% 5.5% 17.2% 4.8% 16.7% 33.4% 24.3% 4.6% 64.0% 20.6% 5.1% 17.6% 89.2% 13.0% 5.7% 41.9% 8.9%

% Collector Gatherer 75.8% 67.5% 44.0% 79.4% 94.0% 37.8% 46.0% 79.7% 99.8% 76.7% 90.8% 94.2% 85.3% 91.9% 21.7% 23.8% 92.9%

% Collector Filterer 3.2% 7.8% 30.6% 0.0% 0.2% 6.7% 21.9% 2.2% 0.0% 0.2% 6.7% 0.0% 0.0% 0.6% 4.3% 0.0% 0.0%

% Predator 12.3% 9.6% 6.6% 11.9% 3.4% 32.8% 18.3% 2.0% 0.2% 21.9% 1.4% 4.6% 9.1% 5.4% 16.0% 36.6% 0.2%

% Shredder 0.2% 3.5% 0.0% 0.2% 0.0% 2.0% 0.0% 2.6% 0.0% 0.0% 0.2% 0.0% 0.0% 0.0% 42.9% 2.3% 0.0%

% Scraper 0.2% 10.6% 14.6% 0.0% 1.8% 10.2% 0.8% 5.0% 0.0% 0.4% 1.0% 0.6% 5.6% 0.4% 11.0% 30.0% 6.6%

% Others 7.7% 1.0% 4.2% 8.3% 0.6% 10.4% 13.0% 8.5% 0.0% 0.8% 0.0% 0.6% 0.0% 0.4% 0.2% 0.0% 0.2%

Estimated abundance/ft2 933 163 548 6933 2389 749 640 719 7097 2861 230 445 1381 645 261 34 1153

     *Not sampled due to dry conditions

Appendix B.3:  Metric Values for Benthic Macroinvertebrates Collected from LACDPW Monitoring Sites, 2006.
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Station 1st 2nd 3rd 4th 5th

Tricorythodes sp Chironomidae Ostracoda Caloparyphus/Euparyphus Fallceon quilleri

26.6% 19.4% 10.5% 8.9% 7.9%

Chironomidae Baetis sp Tricorythodes sp Hydropsyche sp Helicopsyche sp

28.8% 19.8% 8.6% 6.7% 6.3%

Hydropsyche sp Baetis sp Chironomidae Physa sp Ochrotrichia sp

30.4% 22.7% 19.8% 12.1% 3.4%

Chironomidae Hydroptila sp Turbellaria Oligochaeta Sperchon sp

68.8% 8.3% 6.3% 6.0% 3.3%

Chironomidae Ostracoda Oligochaeta Fallceon quilleri Physa sp

69.6% 12.1% 6.0% 5.2% 1.8%

Caloparyphus/Euparyphus Turbellaria Baetis sp Libellulidae Chironomidae

11.3% 9.8% 9.3% 8.3% 7.6%

Simulium sp Hydroptila sp Fallceon quilleri Caloparyphus/Euparyphus Chironomidae

21.9% 12.4% 11.6% 11.4% 10.7%

Oligochaeta Chironomidae Hydroptila sp Ferrissia sp Simulium sp

44.9% 33.6% 6.2% 4.4% 2.2%
9*
10*

Hyalella sp Chironomidae Oligochaeta Corisella sp

63.8% 34.4% 1.6% 0.2%

Oligochaeta Turbellaria Chironomidae Hyalella sp Helobdella sp

35.9% 21.4% 20.6% 20.0% 0.8%

Chironomidae Simulium sp Hyalella sp Physa sp Turbellaria

86.9% 6.7% 3.7% 1.0% 1.0%

Chironomidae Hyalella sp Ceratopogonidae Dasyhelea sp Pericoma/Telmatoscopus

73.5% 16.2% 3.4% 1.6% 1.6%

Hyalella sp Turbellaria Physa sp Ostracoda Chironomidae

81.1% 8.1% 5.2% 2.3% 1.7%

Chironomidae Callibaetis sp Culex Anopheles sp Coenagrionidae

81.6% 3.9% 2.5% 2.3% 2.3%

Lepidostoma sp Chironomidae Argia sp Malenka sp Zaitzevia sp

35.0% 15.7% 11.5% 7.2% 5.3%

Sperchon sp Menetus sp Ceratopogonidae Physa sp Caloparyphus/Euparyphus

18.5% 13.9% 11.2% 6.3% 5.6%

Chironomidae Physa sp Ostracoda Hyalella sp Oligochaeta

90.2% 6.6% 1.2% 1.0% 0.6%
20*

               *Not sampled due to dry conditions

1

6

7

8

18

11

12
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14

Appendix B.4:  Top Five Most Abundant Taxa Collected from LACDPW Monitoring Sites, 2006.    
Highly tolerant taxa are highlighted in red; highly intolerant taxa are highlighted in blue.
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Appendix B.5:  Physical Habitat Quality Scores for LACDPW Bioassessment Monitoring Sites, 2006.

1
SGUT-

504
SGUT-

505
SGLR-

063

5       
SGLT-

506 6 7 8 9* 10*
1.  Instream Cover 6 15 17 1 6 19 17 5
2.  Embeddedness 1 14 19 20 4 15 14 7
3.  Velocity / Depth Regimes 6 14 15 2 8 15 15 6
4.  Sediment Deposition 1 14 18 20 5 15 9 7
5.  Channel Flow 10 19 20 16 15 18 16 15
6.  Channel Alteration 16 15 16 0 6 19 11 5
7.  Riffle Frequency 16 19 19 1 10 16 13 4
8.  Bank Stability 5 14 16 20 15 16 12 16
9.  Vegetation Protection 9 15 15 0 11 18 14 4
10.  Riparian Vegetative Zone 11 16 15 2 5 18 16 4

Total 81 155 170 82 85 169 137 73

11 12 13 14 15 16 17 18 19 20*
1.  Instream Cover 2 5 4 1 14 12 19 14 1
2.  Embeddedness 16 11 16 20 13 4 16 13 19
3.  Velocity / Depth Regimes 6 11 6 3 11 5 14 14 1
4.  Sediment Deposition 20 20 15 20 14 6 15 13 18
5.  Channel Flow 20 18 20 15 14 5 14 15 16
6.  Channel Alteration 6 3 3 0 8 19 18 15 0
7.  Riffle Frequency 6 10 7 20 10 12 18 14 1
8.  Bank Stability 15 20 14 20 12 9 20 8 20
9.  Vegetation Protection 5 5 7 0 14 17 13 17 0
10.  Riparian Vegetative Zone 4 5 7 0 13 16 17 18 0

Total 100 108 99 99 123 105 164 141 76

*Not sampled due to dry conditions

Monitoring Reach

Monitoring Reach
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Appendix B.6:  Water Quality Data for LACDPW Bioassessment Monitoring Sites, 2006.

Monitoring Reach pH

Specific 
Conductance 

(mS/cm)
Water 

Tempurature (C)

Dissolved 
Oxygen 
(mg/l) Turbidity (ntu)

Hardness    
(mg/L CaCO3)

Average Depth 
(inches)

Average Velocity 
(ft/sec)

1 8.25 1.532 18.0 7.62 0.8 440 7.0 1.6
SGUT-504 8.03 0.504 27.7 4.29 1.3 150 7.7 2.4
SGUT-505 7.73 0.365 23.6 7.39 15.9 160 11.3 1.8
SGLR-063 8.29 1.214 29.5 7.83 3.3 450 2.0 1.1

5 - SGLT-506 8.37 0.469 35.7 7.38 22.6 190 3.2 1.1
6 8.15 0.642 17.9 8.30 0.1 172 4.7 0.8
7 8.43 1.020 24.2 7.82 0.8 292 6.0 1.6
8 8.02 1.003 19.9 5.33 4.4 184 3.0 1.1
9*

10*
11 8.52 1.212 27.6 18.40 55.8 352 11.0 1.5
12 7.78 1.019 21.9 5.64 5.8 368 5.3 1.3
13 7.76 1.335 22.4 4.25 44.0 376 4.3 1.2
14 8.38 1.383 18.5 13.46 1.7 280 4.0 1.9
15 8.29 3.403 24.0 13.62 2.7 1120 4.0 1.5
16 7.88 3.969 17.8 9.02 1.0 64 2.8 0.3
17 8.18 0.820 15.9 9.90 0.0 296 3.3 0.9
18 8.16 1.624 20.9 7.99 -1.0 480 3.0 1.4
19 8.69 1.001 19.6 14.89 1.3 180 7.0 1.1
20*

*Not sampled due to dry conditions
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Appendix B.7:  Index of Biotic Integrity Scores for LACDPW Bioassessment Monitoring Sites, 2006.

Metric 
Value IBI score Metric 

Value IBI score Metric 
Value IBI score Metric 

Value IBI score Metric 
Value IBI score Metric 

Value IBI score Metric 
Value IBI score

17 53 Good 26% 10 13% 8 16% 7 2 4 9 6 45% 10 15 8

6 50 Good 45% 10 16% 8 21% 5 8 10 11 8 4% 2 13 7

SGUT-504 42 Good 75% 6 11% 9 19% 6 4 7 8 5 8% 3 12 6

1 24 Poor 79% 5 19% 7 35% 1 1 2 9 6 0% 0 6 3

SGUT-505 20 Poor 75% 6 40% 2 30% 2 1 2 7 4 0% 0 8 4

18 18 Poor 24% 10 64% 0 36% 1 3 5 5 2 0% 0 0 0

7 17 Poor 68% 7 35% 3 40% 0 0 0 9 6 0% 0 3 1

16 17 Poor 93% 1 16% 8 53% 0 2 4 7 4 0% 0 1 0

SGLR-063 17 Poor 79% 5 29% 5 21% 5 0 0 4 1 0% 0 3 1

5, SGLT-506 9 Very Poor 94% 1 33% 4 47% 0 0 0 6 3 0% 0 2 1

12 7 Very Poor 77% 5 73% 0 36% 1 0 0 4 1 0% 0 0 0

8 6 Very Poor 82% 4 65% 0 35% 1 0 0 4 1 0% 0 1 0

14 5 Very Poor 94% 1 33% 4 42% 0 0 0 2 0 0% 0 1 0

15 4 Very Poor 85% 3 50% 0 50% 0 0 0 4 1 0% 0 0 0

13 1 Very Poor 97% 0 44% 1 44% 0 0 0 3 0 0% 0 0 0

19 1 Very Poor 93% 1 75% 0 50% 0 0 0 1 0 0% 0 0 0

11 0 Very Poor 100% 0 50% 0 50% 0 0 0 1 0 0% 0 0 0
9*
10*
20*

IBI Rating
% CF+CG

Monitoring Reach

% Intolerant 
Individuals Number EPT Taxa% Non-Insect 

Taxa % Tolerant Taxa Number 
Coleoptera Taxa

Number Predator 
TaxaTotal IBI 

Score
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Ballona Creek Trash Monitoring Report 
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New Development Impact Study in Santa Monica watershed 
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I certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that
qualified personnel properly gather and evaluate the information submitted.

Based on my inquiry of the person or persons who manage the system, or those
persons directly responsible for gathering the information, the information submitted is
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of a fine and imprisonment for knowing violations.
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Public Works.

(V evk ~sk I (c"
Printed Name

Á".10Øw Ur~ OV~$v LAcbP\1Title I
~(( --

~:tgn~~ ~ UblSignature

County of Los Angeles Department of Public Works vii
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The comparisons to Water Quality Standards are made pursuant to the Permit’s 
Monitoring and Reporting Program requirements and are for information only. 
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 Executive Summary 
 

County of Los Angeles Department of Public Works ES-1 

MONITORING PROGRAM OBJECTIVES 
The major objectives of the monitoring program outlined in the Municipal Stormwater 
Permit are to: 
 

• Assess compliance with the Municipal Stormwater Permit CAS004001. 
 

• Measure and improve the effectiveness of the Stormwater Quality Management 
Program (SQMPs). 

 
• Assess the chemical, physical, and biological impacts of receiving waters 

resulting from urban runoff. 
 

• Characterize stormwater discharges. 
 

• Identify sources of pollutants. 
 

• Assess the overall health and evaluate long-term trends in receiving water 
quality. 

 
The monitoring program was designed to address these objectives through 
implementing these several elements: 
 

• Core monitoring, which includes: 

• Mass emission monitoring. 

o Water column toxicity monitoring. 

o Tributary monitoring. 

o Shoreline monitoring. 

o Trash monitoring. 

• Regional monitoring, including: 

o Estuary sampling. 

o Bioassessment. 

• Three special studies, including: 
 

o The new development impacts study in the Santa Clara Watershed. 
 

o The peak discharge impact study. 
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 Executive Summary 
 

County of Los Angeles Department of Public Works ES-2 

o The Best Management Practice (BMP) effectiveness study. 
 
SUMMARY OF MONITORING RESULTS 
 
CORE MONITORING 
 
Mass Emission Monitoring 
The purpose of mass emission monitoring is to: 
 

• Estimate the mass emissions from the Municipal Separate Storm Sewer System 
(MS4). 

 
• Assess trends in the mass emissions over time. 

 
• Determine if the MS4 is contributing to exceedances of water quality standards 

by comparing results to applicable standards in the basin plan for the  
Coastal Watersheds of Los Angeles and Ventura Counties,  
Ocean Plan, or the California Toxic Rule (CTR), and with emissions from other 
discharges.  

 
Flows were measured and water quality samples were taken at the following seven 
mass emission monitoring sites:  
 

• Ballona Creek. 
 

• Malibu Creek. 
 

• Los Angeles River. 
 

• Coyote Creek. 
 

• San Gabriel River. 
 

• Dominguez Channel. 
 

• Santa Clara River.   
 
All mass emission sites, except the Santa Clara River site, are equipped with automated 
samplers with integral flow meters for collecting flow-composite samples.  A minimum of 
three storm events, including the first storm, and two dry-weather events were sampled 
at each mass emission site.  TSS were collected from five storm events at the Santa 
Clara River mass emission site; seven storm events at the Ballona Creek, Coyote 
Creek, and San Gabriel River mass emission sites; and six storm events at Malibu 
Creek, Los Angeles River, and Dominguez Channel mass emission sites. 
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 Executive Summary 
 

County of Los Angeles Department of Public Works ES-3 

Based on results of the mass emission monitoring, three different water quality analyses 
were conducted. 
 

• A comparison to appropriate water quality standards. 
 

• An analysis of pollutant loadings and trends. 
 

• An evaluation of the correlation between pollutants of concern and TSS.  
 
Summaries of the analyses are as follows: 
  
Comparison Study 
A comparison of the monitoring results to the applicable water quality standards in the 
Basin Plan, the Ocean Plan, or the CTR was conducted.  The lowest possible standard 
of the three documents was used for the comparison study.  The California Department 
of Fish and Game provided fresh water final acute criteria water quality standards for 
Chlorpyrifos and Diazinon.  The Basin Plan is designed to enhance water quality and 
protect the beneficial uses of all regional waters.  The Ocean Plan is applicable to point 
source discharges to the ocean.  The CTR promulgates criteria for priority toxic 
pollutants in the State of California for inland surface waters and enclosed bays and 
estuaries.  Appendix B details results of the monitoring at the mass emission sites, 
indicating exceedances. 
 
The following conclusions were drawn from the mass emission comparison study: 
 
Wet Weather 
Results at issue were chosen to be those in which at least 75 percent of samples 
exceeded applicable water quality standards.  This is similar to the pollutant 
investigation threshold of three exceedances of four sampling events in the  
Tributary Monitoring Program.   
 

• Enterococcus and Fecal Coliform exceedances surpassed the above-mentioned 
threshold at all mass emission monitoring sites. 

 
• Total Coliform was a consistent exceedance issue at all mass emission sites, 

except for Malibu Creek. 
 

• Total Aluminum and Total Copper exceedances were an issue in all watersheds. 
 

• Total Lead and Total Zinc exceeded the above-mentioned threshold at  
Coyote Creek, Los Angeles River, Dominguez Channel, and Ballona Creek. 

 
• Ammonia exceedances were an issue in all watersheds, except the San Gabriel 

and Los Angeles Rivers. 
 

• Cyanide exceedances surpassed the 75 percent threshold at the Los Angeles 
River and Dominguez Channel. 
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 Executive Summary 
 

County of Los Angeles Department of Public Works ES-4 

• Notable differences between this year’s results and the 1994-2005 Integrated 
Receiving Water Impacts Report list of Constituents of Concern are that no 
dissolved metals were persistently found to be in exceedance at any site during 
this monitoring year.  The only possible exception being Dominguez Channel 
where 50 percent of its samples for Dissolved Copper were in exceedance of the 
applicable water quality standard.  Dissolved Copper, Lead and Zinc were 
identified as Constituents of Concern in the 1994-2005 Integrated Receiving 
Water Impacts Report. 

 
• Exceedances for Cyanide were found only in the Los Angeles River and  

Dominguez Channel as opposed to all watersheds as reported in the 1994-2005 
Integrated Receiving Water Impacts Report. 

 
• Diazinon was identified as a Constituent of Concern in all mass emission 

watersheds, but only one exceedance was found (Coyote Creek dry-weather 
event) during this monitoring year.   

 
• Ammonia was not identified as a Constituent of Concern, but consistent 

exceedances for Ammonia were found in samples taken at all stations, except 
the Los Angeles and San Gabriel Rivers. 

 
Dry Weather 
Since the Municipal Stormwater Permit requires only two dry-weather samples at each 
mass emission monitoring station, at least 75 percent exceedance of events indicates 
that both samples exceeded the water quality standard.  
 

• Total Copper exceedances were an issue in all watersheds. 
 

• Fecal Coliform exceedances surpassed the above-mentioned threshold at  
the San Gabriel River and Ballona Creek. 

 
• Enterococcus exceedances were an issue at the San Gabriel River, Dominguez 

Channel, Ballona Creek, and Santa Clara River. 
 

• Consistent Cyanide exceedances occurred at the Los Angeles River and Coyote 
Creek. 

 
• Chloride exceedances were an issue at the Santa Clara River mass emission 

site. 
 

• Sulfate was an issue during dry-weather events at Malibu Creek mass emission 
station. 

 
• Consistent Ammonia exceedances occurred at the San Gabriel River, Coyote 

Creek, Los Angeles River, and Dominguez Channel. 
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• TDS water quality guidelines were consistently surpassed at Coyote Creek and 
Ballona Creek. 

 
• These results were in general agreement with those on the list of Constituents of 

Concern identified in the 1994-2005 Integrated Receiving Water Impacts Report.  
The strongest exceptions were that no dissolved metals (Copper, Lead, and 
Zinc) or Diazinon exceedances were found.   

 
• Cyanide exceedances crossed the 75 percent exceedances parameter only at 

the Coyote Creek and the Los Angeles River, whereas it is a listed Constituent of 
Concern across all watersheds. 

 
• Ammonia, Sulfate, and TDS exceedances were consistent in the watersheds 

mentioned above, however, those constituents are not listed Constituents of 
Concern in the 1994-2005 Integrated Receiving Water Impacts Report. 

 
Loading and Trend Analysis 
Samples were collected and analyzed for TSS at all mass emission stations equipped 
with automated samplers for all storm events that resulted in at least 0.25-inch rainfall,  
as required by the Municipal Stormwater Permit.  The TSS concentrations for each 
storm are shown in Table 4-7 and the total TSS loading for each mass emission station 
is shown in Table 4-8.  An estimate of the total pollutant loads for each mass emission 
station is shown in Table 4-9, representative of stormwater and urban runoff. 
 
It is possible to see if there is any correlation between storm events and the amount of 
pollutant loading, by analyzing the pollutant loading at each mass emission station. 
 
Figure 4-4 represents an analysis of trends in stormwater or receiving water quality.  
Some first flush phenomena are observed, primarily with pollutants associated with 
particulate matter, and storms with greater runoff volumes typically have larger pollutant 
loadings.  It may be possible to analyze the loading as it relates to total precipitation or 
precipitation intensity, although an analysis of loading versus time yields little useful 
information in the short term.  Long-term temporal trends cannot be found by analyzing 
one year’s worth of data and an analysis of historical long-term temporal trends can be 
found in the 1994-2005 Integrated Receiving Water Impacts Report.  Additional  
long-term trend analysis will be conducted for the next Integrated Receiving Water 
Impacts Report. 
 
Public Works has recently developed an Integrated Water Quality Database.  Trend 
analysis will be conducted with less effort, once previously collected data is entered into 
the system. 
 
 
 
 
 

RB-AR46296



 Executive Summary 
 

County of Los Angeles Department of Public Works ES-6 

The following conclusions were deduced from the loading analysis: 
 

• The extremely low amount of rain created an unusual combination of modest 
pollutant loads and high concentrations.  This can be explained as a first flush 
phenomenon.  Pollutants accumulate during the dry season and wash off during 
the first storm event(s) of the year. 

 
• The total runoff volume and pollutant loading at the Los Angeles River Monitoring 

Station was usually higher than at the other monitoring stations.  The  
Los Angeles River has approximately 2 to 25 times the surface area of the other 
watersheds.  This creates more potential for surface runoff pollution and likely 
explains, in part, the increased loading of constituents at the  
Los Angeles River Monitoring Station when compared to the other monitoring 
stations. 

 
• The storm on December 9, 2006, produced the single largest TSS load of the 

season at the Los Angeles River with a load 6,650 tons.  The Los Angeles River 
is the largest contributor of TSS out of the seven mass emission stations 
monitored, although other watersheds sometimes contribute larger loads during 
particular storm events. 

 
• Five of the seven mass emissions stations exhibited first flush phenomena for 

TSS.  TSS concentrations tended to increase over the season at Coyote Creek, 
and concentrations in the Santa Clara Watershed varied largely by storm. 

 
• TSS concentrations were usually much higher during wet weather than during 

dry sampling events.  However, the first dry-weather sampling event at  
the San Gabriel River was higher than any measured wet-weather events at the 
same location. 

 
• High levels of Aluminum, bacteria, Copper, Lead, Nickel and Zinc were observed 

at most mass emission stations during most events, and the metals levels tended 
to decline through the storm season. 

 
• Methylene Blue Active Substances loading, which indicates the presence of 

surfactants, was generally higher in the more urbanized watersheds.  Methylene 
Blue Active Substances tended to exhibit first flush phenomena in more rural 
watersheds, but tended to be present at fairly constant levels in the more 
urbanized watersheds.  This suggests continuous sources in the urbanized 
areas, while the more rural watersheds may have periodic or seasonal sources. 

 
• In general, TDS loads and loads from individual dissolved constituents increased 

during the storm season, most likely due to the presence of water in the 
watersheds after the first storm.  This water collected dissolved materials and 
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was then flushed into the MS4 system by additional rainfall.  However, other 
dissolved constituents were observed mainly during the first storm, suggesting 
that they are present on the surface rather than in the ground.   

 
Correlation Study 
An analysis of the correlation between metals, other constituents and TSS levels for two 
mass emission and one tributary monitoring stations was performed.  Not all 
constituents had a sufficient number of detections to be correlated and the correlation 
between most constituents and TSS levels was poor.  Only those correlations with an 
R2 value greater than 0.4 are presented. 
 
Background 
The 1994-2005 Integrated Receiving Water Impacts Report presented an analyses of 
the metals and TSS correlation.  This report found that there was poor correlation 
between TSS and metals in all watersheds besides the Santa Clara River Watershed.  It 
was suggested to remove the TSS correlation requirement from the permit in order to 
free up resources for increased tributary monitoring.  These suggestions were included 
in the 2006 Report on Waste Discharge.  In anticipation of the RWQCBs Concurrence, 
TSS correlation analysis was only conducted for the Santa Clara River Watershed 
Ballona Creek Watershed and the Adams Drain Watershed in the 2005-06 Stormwater 
Monitoring Report.   
 
Public Works continued the reduced TSS correlation efforts recommended in the  
2006 Report of Waste Discharge as we did not receive any communication from the 
RWQCB directing otherwise. 
 
Current Efforts 
TSS correlations were prepared for the Santa Clara River, the  
San Gabriel River, and Upper San Jose Creek, in this report.  A trend line was projected 
on each of the constituent-versus-TSS plots and the coefficient of determination (R2) 
was calculated to see if there was any correlation between the concentrations for each 
constituent and TSS (Figure 4-5).  The closer the value of R2 is to the number one, the 
stronger the correlation of the two variables. 
 
The following conclusions were deduced from the correlation study analysis: 
 

• The Santa Clara River Watershed, which the 1994-2005 Integrated Receiving 
Water Impacts Report indicated exhibited the largest number of correlations, had 
only six constituents what correlated with TSS with an R2 value greater than  
0.4. (Ammonia 0.71, Nitrate (N) 0.68, Nitrate (NO3) 0.67, Total Selenium 0.49, 
Total Cadmium 0.48, Total Organic Carbon 0.41). 

 
• Three of the correlations were a form of Nitrogen, possibly suggestive of fertilizer 

runoff from landscaped areas or agriculture. 
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• The San Gabriel River Watershed had 19 constituents with a R2 value greater 
than 0.4. (Alkalinity 0.49, Total Antimony 0.70, Dissolved Antimony 0.70, Total 
Arsenic 0.58, Total Barium 0.58, Dissolved Barium 0.65, Total Chromium 0.86, 
Dissolved Chromium 0.61, Total Copper 0.54, Dissolved Copper 0.74,  
Cyanide 0.80, Hardness as CaCO3 0.52, Ammonia (N) 0.70, Total Nickel 0.47, 
Nitrate-N 0.65, pH 0.43, Specific Conductance 0.43, Sulfate 0.49, Total  
Coliform 0.47). 

 
• The highest R2 value in the San Gabriel River Watershed was 0.86 for Total 

Chromium.  This association of Chromium with particulate matter should be 
considered when implementing source identification and enforcement activities.   

 
• The Upper San Jose Creek Watershed had 17 constituents with a R2 value 

greater than 0.4. (Total Aluminum 0.96, Ammonia 0.50, Total Antimony 0.89, 
Total Arsenic 0.90, Total Barium 0.94, BOD 0.75, Total Cadmium 0.68, Total 
Chromium 0.95, Total Chromium VI 0.55, Total Copper 0.80, Dissolved 
Chromium VI 0.55, Total Iron 0.94, Dissolved Lead 0.80, Dissolved Nickel 0.44, 
Total Nickel 0.93, Dissolved Phosphorus 0.55, Dissolved Zinc 0.54).  

 
• The highest R2 value in the Upper San Jose Creek Watershed was 0.96 for Total 

Aluminum.  This association of Aluminum with particulate matter should be 
considered when implementing source identification and enforcement activities.  
Also of note, is that the second highest correlation in the Upper San Jose 
Watershed (tributary to the San Gabriel River Watershed) was for  
Total Chromium with an R2 value of 0.95.  

 
• San Gabriel River Watershed and Upper San Jose Creek Watershed had six 

metals in common that correlated to TSS with a R2 value greater than 0.4.  They 
were Antimony, Arsenic, Barium, Chromium, Copper, and Nickel. 

 
• The Upper San Jose Creek Watershed exhibits correlations with R2 values 

greater than 0.8 for nine metals.  They are Aluminum, Antimony, Arsenic, 
Barium, Chromium, Copper, Iron, Lead, and Nickel.   

 
• The relatively strong correlation between some metals and TSS in the  

Upper San Jose Creek Watershed and the continued correlation of these metals 
in the San Gabriel River Watershed should be used to prioritize BMPs and 
investigative/enforcement actions for those metals. 

 
• Correlation of TSS and constituent concentrations is poor in large watersheds 

with multiple sources.  Correlations are better in smaller watersheds, most likely 
due to the relatively larger degree of homogeneity in sources. 

 
• TSS correlation should be discontinued in the Mass Emissions Monitoring 

Program, but may prove to be a useful tool in the Tributary Monitoring Program. 
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• Use of the newly created Integrated Water Quality Database will allow for more 
extensive TSS correlation efforts in the future.  At this point in time, only the 
present year’s data is available, but efforts are underway to import historical 
water quality records. 

 
Water Column Toxicity Monitoring 
The purpose of water column toxicity monitoring is to evaluate the extent and causes of 
toxicity in receiving waters and to modify and utilize the SQMP to implement practices 
that eliminate or reduce sources of toxicity in stormwater. 
 
Water column toxicity monitoring was performed at all mass emission sites in 
accordance with the Municipal Stormwater Permit.  In total, four samples were analyzed 
for toxicity at each site.  An additional event was taken at the San Gabriel and Santa 
Clara River sites.   
 
Dry-weather samples were collected on October 31, 2006, and April 2, 2007, at the 
Santa Clara River mass emission site, and on November 1, 2006, and April 2, 2007, at 
the other six mass emission sites.  The results obtained from these samples are found 
in Table 4-8a.   
 
Wet-weather samples were collected during the first rain event of the season on 
December 9, 2006, (at all 7 mass emission sites), on February 10, 2007 (at Ballona 
Creek, San Gabriel River, and Coyote Creek mass emission sites), on  
February 19, 2007 (at Santa Clara River mass emission site), on February 22, 2007 (at 
Malibu Creek, Los Angeles River, San Gabriel River, and Santa Clara River mass 
emission sites), and on April 20, 2007 (at the Dominguez Channel mass emission site).  
The results obtained from these samples are found in Table 4-8b.  
 
A minimum of one freshwater and one marine species was used for toxicity testing, 
specifically Ceriodaphnia dubia (water flea) seven-day reproduction/survival and 
Strongylocentrotus purpuratus (sea urchin) fertilization.  Results calculated from the 
Ceriodaphnia dubia and Strongylocentrotus purpuratus tests included the No Observed 
Effect Concentration, 50 percent Effective Concentration (EC50), 50 percent Lethal 
Concentration (LC50), and toxicity unit (TU).  No Observed Effect Concentration is the 
highest concentration of toxicant that would cause no observable adverse effects on the 
test organisms, which means the values for the observed responses statistically are 
insignificantly different from the controls.  EC50 is the toxicant concentration that would 
cause an observable adverse effect on a quantal response (such as death, fertilization, 
germination, or development) in 50 percent of the test population.  A quantal response 
is an all-or-none response.  For example, death is a quantal response because a test 
organism can only be either dead or alive after being exposed to the toxicant 
concentration in the test sample.  When the observable effect is death or immobility, the 
term Lethal Concentration or LC is used in place of the term Effective Concentration or  
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EC.  Therefore, LC50 is the concentration that produces a 50 percent reduction in 
survival.  TU is defined in the Permit as 100/(LC50 or EC50).  A TU value greater than 
or equal to 1.00 is considered substantially toxic and requires a toxicity identification 
evaluation (TIE).  
 
The following conclusions were deduced from the water column toxicity testing:  
 

• Ceriodaphnia dubia survival and reproduction were not significantly affected by 
exposure to the wet-weather samples collected from all sites during this past 
monitoring season.   

 
• Sea urchin fertilization was significantly affected by exposure to the dry-weather 

sample collected only from the Ballona Creek mass emission site on  
April 2, 2007.  That sample had TU value equal to 1.004.  The TU value triggered 
a TIE study in accordance with the Permit.  The baseline test conducted on the 
sample did not detect any toxicity, indicating no purpose to continue with further 
TIE manipulations.  The fact that a very slight amount of toxicity was observed in 
the initial chronic test, indicated that the toxicant was most likely associated with 
volatile compound(s).  The compound(s) apparently dissipated to nontoxic levels 
between the time of the initial toxicity tests and initiation of the baseline toxicity 
testing. 

 
• Sea urchin fertilization was significantly affected by exposure to the wet-weather 

samples collected from all the mass emission stations (Ballona Creek, Malibu 
Creek, Los Angeles River, Coyote Creek, San Gabriel River, Dominguez 
Channel, and Santa Clara River) on December 9, 2006.  These samples had TU 
values equal to 1.26, 1.34, 1.42, 1.40, 1.36, 1.36, and 1.36, respectively.  In 
accordance with the Permit, TIEs were attempted on these samples and toxicity 
was not observed during the baseline toxicity testing, indicating no purpose for 
furtherance of the TIE analysis.  The fact that a slight amount of toxicity was 
observed in the initial chronic tests, indicated that the toxicant was most likely 
associated with volatile compound(s).  The compound(s) apparently dissipated to 
nontoxic levels between the time of the initial toxicity tests and initiation of the 
baseline toxicity testing. 

 
• Sea urchin fertilization was significantly affected by exposure to the wet-weather 

sample collected from the Dominguez Channel mass emission site on  
April 20, 2007.  That sample had TU value equal to 1.60.  The TU value triggered 
a TIE study in accordance with the Permit.  The baseline test conducted on the 
sample did not detect any toxicity, indicating no purpose to continue with further 
TIE manipulations.  The fact that a very slight amount of toxicity was observed in 
the initial chronic test, indicated that the toxicant was most likely associated with 
volatile compound(s).  The compound(s) apparently dissipated to nontoxic levels 
between the time of the initial toxicity tests and initiation of the baseline toxicity 
testing. 
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Tributary Monitoring 
The purpose of tributary monitoring is to: 
 

• Identify subwatersheds where stormwater discharges are causing or contributing 
to exceedances of water quality standards. 

 
• To prioritize drainage and subdrainage areas that need management actions.   

 
Sampling for the 2006-07 season was conducted at six tributary monitoring stations in 
the San Gabriel River Watershed.  The tributaries monitored included: 
 

• Big Dalton Wash/Walnut Creek. 
 

• Puente Creek. 
 

• Upper San Jose Creek. 
 

• Maplewood Channel. 
 

• North Fork Coyote Creek. 
 

• Storm Drain 21 (Artesia-Norwalk Drain).   
 
A minimum of four storm events and two dry events were sampled at each tributary 
monitoring site.   
 
Since the tributary monitoring stations collect samples from subwatersheds within the 
San Gabriel River Watershed, the results from the San Gabriel River and Coyote Creek 
Mass Emission stations were also used in the analysis.  The Big Dalton Wash/Walnut 
Creek, Puente Creek, and Upper San Jose Creek stations are upstream of the  
San Gabriel River Mass Emission Station.  The North Fork Coyote Creek and Storm 
Drain 21 (Artesia-Norwalk Drain) stations are upstream of the Coyote Creek Mass 
Emission station.  The Maplewood Channel station is situated below the San Gabriel 
mass emission station.  Maplewood Channel results were analyzed in comparison with 
those from the Coyote Creek Mass Emission station as it was hypothesized that results 
from those two sites would be most alike.   
 
It was not possible to accurately identify any problems based on dry-weather results as 
only two samples were taken at each tributary monitoring station in compliance with the 
Municipal Stormwater Permit as modified by the Los Angeles RWQCB.  Nevertheless, 
efforts were expended to analyze data from two dry-weather events. 
 
A comparison was made between tributary water quality results and the water quality 
objectives outlined in the Ocean Plan, the Basin Plan, and the CTR, in order to identify 
the subwatersheds where stormwater discharges are causing or contributing to 
exceedances of water quality standards.  The freshwater final acute criteria set by the 
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California Department of Fish and Game was also used to provide water quality 
standards for Chlorpyrifos and Diazinon.  Appendix B contains details of results of 
tributary monitoring, indicating exceedances. 
 
The following conclusions were drawn from the wet-weather tributary comparison study: 
 
Results at issue were chosen to be those in which at least 75 percent of samples 
exceeded applicable water quality standards.  The pollutant investigation threshold is 
three exceedances out of four sampling events in the Tributary Monitoring Program. 
 

• Enterococcus, Fecal Coliform, and Total Coliform were ubiquitous in all of the 
tributary watersheds, surpassing the above-mentioned 75 percent exceedance 
threshold. 

 
• Total Aluminum and Total Copper was an issue across all watersheds. 

 
• Total Zinc surpassed the 75 percent threshold in all watersheds, except for  

Big Dalton/Walnut Creek. 
 

• Total Lead exceedances were an issue at Puente Creek, Maplewood Channel, 
North Fork Coyote Creek, and SD 21 (Artesia-Norwalk Drain). 

 
• Ammonia exceedances were consistent in Puente Creek, Maplewood Channel, 

North Fork Coyote, and SD 21 (Artesia-Norwalk Drain). 
 

• These results align with the Constituents of Concern for San Gabriel River and 
Coyote Creek, identified in the 1994-2005 Integrated Receiving Water Impacts 
Report.  The exceptions are that no consistent exceedances were found for 
Dissolved Lead, one of the Constituents of Concern. 

 
• Total Zinc and Ammonia were not identified as a Constituents of Concern for  

San Gabriel River or Coyote Creek in the 1994-2005 Integrated Receiving Water 
Impacts Report, yet consistent exceedances occurred as mentioned above. 

 
• Total Aluminum was not identified as a Constituent of Concern in Coyote Creek, 

yet a significant number of exceedances were found in both of its tributaries 
(North Fork Coyote and SD 21 (Artesia-Norwalk Drain). 

 
• Cyanide exceedances were not found to be an issue in any tributary, contrary to 

the Constituent of Concern list for both San Gabriel River and Coyote Creek. 
 
Results from this past season’s wet-weather monitoring were analyzed and a loading 
per area metric was used to prioritize pollutant reduction activities, in order to help focus 
management actions in the San Gabriel River and Coyote Creek Watersheds.  Only 
those Constituents of Concern that had consistent exceedances this past year were 
considered.  The results indicate that the San Gabriel River Watershed would benefit 
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from focusing management actions for wet weather in the order of Big Dalton/Walnut 
Creek, Upper San Jose Creek, and Puente Creek, for all of the above-mentioned 
Constituents of Concern.  Also, the Coyote Creek Watershed would benefit from 
focusing management actions in the order of SD 21 (Artesia-Norwalk Drain), 
Maplewood Channel, and North Fork Coyote Creek.   
 
The following conclusions were drawn from the dry-weather tributary comparison study: 
 

• Total Copper surpassed the 75 percent exceedance pollutant investigation 
threshold in all watersheds. 

 
• Ammonia exceeded the 75 percent threshold in all watersheds, except for 

Maplewood Channel. 
 

• Enterococcus was an issue in Big Dalton/Walnut Creek, Puente Creek, and 
Upper San Jose Creek. 

 
• Fecal Coliform exceedances surpassed the above-mentioned threshold at 

Puente Creek, Maplewood Chanel, and SD 21 (Artesia-Norwalk Drain).   
 

• TDS exceedances were consistent at North Fork Coyote Creek and SD 21 
(Artesia-Norwalk Drain). 

 
• Cyanide exceedances were an issue at the North Fork Coyote Creek tributary 

site. 
 

• These results align generally with the Constituents of Concern for San Gabriel 
River and Coyote Creek mentioned above.  The exceptions are that no 
consistent exceedances were found for Dissolved Lead in the Coyote Creek 
tributaries, nor for Cyanide in the San Gabriel River tributaries.   

 
• Total Lead exceedances did not surpass the 75 percent threshold at any of the 

sites.  Total Lead is a Constituent of Concern for both San Gabriel River and 
Coyote Creek. 

 
• Dry-weather samples consistently exceeded the water quality objective 

guidelines for TDS in North Fork Coyote Creek and SD 21 (Artesia-Norwalk 
Drain).  There are no water body specific objectives for TDS in Coyote Creek 
Watershed.  The effluent limit was based upon the guidelines in the Basin Plan, 
which would be protective of the potential Municipal Drinking Water Standards 
(MUN) Beneficial Use. 

 
Results from the past year’s dry-weather monitoring were analyzed and a loading per 
area metric was used to prioritize pollutant reduction activities, in order to help focus 
management actions in the San Gabriel River and Coyote Creek Watersheds.  Only 
those Constituents of Concern that had consistent exceedances this past year were 
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considered.  The results indicate the San Gabriel River Watershed would benefit from 
focusing management actions for dry weather in the order of Dalton/Walnut Creek, 
Upper San Jose Creek, and Puente Creek tributaries for all of the above Constituents of 
Concern.  The Coyote Creek Watershed would benefit from focusing management 
actions for dry weather in the order of Maplewood Channel, SD 21, and North Fork 
Coyote Creek tributaries for all of the above Constituents of Concern. 
 
Shoreline Monitoring 
The City of Los Angeles is required to monitor shoreline stations to evaluate the impacts 
to coastal receiving waters and impacts to recreational beneficial uses resulting from 
stormwater/urban runoff.  Also, the Municipal Stormwater Permit requires the City of  
Los Angeles to annually assess shoreline water quality data and submit it to the 
Principal Permittee for inclusion in the monitoring report.  The City of  
Los Angeles’ assessment is still undergoing some changes and quality control checks.  
It will be forwarded as soon as possible as Appendix D of this monitoring report.  Note 
that the Los Angeles County Flood Control District (Flood Control District) Principal 
Permittee, does not necessarily agree with all statements and conclusions presented by 
the City of Los Angeles. 
 
Beginning July 2005, a change in the Santa Monica Bay Beaches Bacteria Total 
Maximum Daily Load plan impacted the monitoring frequency of the  
MS4 program.  The monitoring frequency for nine stations was reduced to five days per 
week and the monitoring frequency of the remaining nine stations was reduced to 
weekly.  
 
Results from this monitoring program included: 
 

• The annual geometric means for all indicator bacteria were higher during wet 
weather than dry weather. 

 
• The northern Santa Monica Bay stations (Malibu Lagoon to Marina del Rey) 

generally had higher annual geometric means for all indicator bacteria than 
southern Santa Monica Bay stations (Ballona Creek to Palos Verdes Peninsula). 

 
• Based upon dry-weather bacterial densities, the Santa Monica Pier station had 

the lowest percent compliance with bacteria water quality standards and the 
highest number of exceedances, followed by the Santa Monica Canyon station. 

 
• Also based upon dry-weather bacterial densities, the 40th Street at  

Manhattan Beach, and Malaga Cove at Palos Verdes Peninsula stations were 
100 percent compliant for all standards.  

 
Trash Monitoring 
The objectives of trash monitoring are to: 
 

• Assess the quantities of trash in receiving waters after storm events. 
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• To identify areas impaired for trash.   
 
Visual observations of trash were made and a minimum of one photograph at each 
mass emission station was taken after four storm events including the first storm event. 
 
The completed Baseline Monitoring Study installed almost 600 catch basin inserts and 
four Continuous Deflective System units in various land uses, including commercial, 
high density single family residential, industrial, low density single family residential, and 
open space/parks, across the Los Angeles River and Ballona Creek Watersheds for 
monitoring trash discharge rates.  The trash collected from each device was separated 
into two categories:  Anthropogenic and Sediment/Vegetation.  The trash collected was 
then weighed and recorded, after separating into these categories.  One dry-weather 
cleaning event was conducted in each watershed during this season completing the 
contract.  Tables 4-12a and 4-12b summarize trash collection results for the cleaning 
events per land use. 
 
The following conclusions were drawn from the trash monitoring results for 
Anthropogenic trash in Los Angeles River and Ballona Creek Watersheds: 
 
Los Angeles River Watershed 

• The rate of collected trash to tributary area in the Los Angeles River Watershed 
from one cleaning event for 2006-07 season was 0.49 lbs/acre. 

 
• The industrial land use was the largest trash contributor with a rate of  

1.03 lbs/acre.  The second highest contributor was the High Density Single 
Family Residential land use with a rate off 0.86 lbs/acre.  It was followed by the 
Commercial, Open Space/Parks, and Low Density Single Family Residential land 
uses with rates of 0.72, 0.07, and 0.00 lbs/acre, respectively. 

 
Ballona Creek Watershed 

• The rate of collected trash to tributary area in the Ballona Creek Watershed from 
one cleaning event for the 2006-07 season was 2.23 lbs/acre.   

 
• The commercial land use was the largest contributor with a rate of 7.44 lbs/acre.  

The second largest trash generated rate was from the Open Space/Parks land 
use with 2.77 lbs/acre.  It was followed by the Industrial land use with  
1.72 lbs/acre, and the High Density Single Family Residential land use with  
0.78 lbs/acre.  Finally, the lowest contributor was the Low Density Single Family 
Residential land use with 0.57 lbs/acre. 

 
Trash compliance monitoring was not reported for the Los Angeles River Watershed.  
The Trash Total Maximum Daily Load is not legally in effect in this watershed.   
 
Results of trash compliance monitoring for unincorporated Los Angeles County areas 
and for the cities in the Ballona Creek Watershed are included in Appendix I. 
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REGIONAL MONITORING 
 
Estuary Sampling 
Public Works is participating in the coastal ecology committee of the Bight 2003 project 
coordinated by the Southern California Coastal Waters Research Project (SCCWRP), in 
compliance with Section II.F of the Monitoring and Reporting Program of the stormwater 
monitoring requirements,.  The two primary objectives of Bight 2003 are to estimate the 
extent and magnitude of ecological change in the Southern California Bight and to 
determine the mass balance of pollutants that currently reside within the  
Southern California Bight.  Regional monitoring components include coastal ecology, 
shoreline microbiology, and water quality.  This project has been conducted in 
collaboration with various organizations including regulators, wastewater and 
stormwater permittees, and citizen volunteers under the coordination of SCCWRP. 
 
The goal of the Estuary Sampling program is to supplement the regional monitoring of 
the Southern California Bight estuarine habitats by sampling estuaries for sediment 
chemistry, sediment toxicity, and benthic macroinvertebrate diversity to determine the 
spatial extent of sediment fate from stormwater, and the magnitudes of its effects.  The 
estuaries being sampled in the County of Los Angeles are those of Malibu Creek, 
Ballona Creek, Los Angeles River, San Gabriel River, and Dominguez Channel.  
 
All reports pertinent to the Bight 2003 Project have been completed by SCCWRP are 
posted on their website:  http://www.sccwrp.org/pubs/techrpt.htm. 
 
Some program findings included: 
 

• Results from the Benthic Macrofauna Program indicated that the sediment 
dwelling organisms were in good condition in 2003 and are not changing rapidly. 

 
• The Demersal Fishes and Megabenthic Invertebrates Program indicated that 

those soft-bottom habitat species were healthy in 2003, more so than compared 
to conditions in the 1970s. 

 
• The Sediment Chemistry Program revealed little change in extent of sediment 

contamination in the last nine years.  Total DDT was the most wide spread 
sediment contaminant in the Southern California Bight.  Trace metals and  
Total Polycyclic Aromatic Hydrocarbons were most concentrated in marinas and 
estuaries. 

 
• The Sediment Toxicity Program studied the amount of toxicity to marine 

organisms living in/on sediment in the Southern California Bight.  The results 
indicated that sediment toxicity was not widespread.  The greatest incidences of 
toxicity were found in marinas and estuaries and attributable to organic 
contaminants, possibly pesticides. 
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Bioassessment 
Bioassessments aid in evaluating a water body’s qualitative integrity by detecting  
biological responses and trends resulting from exposure to pollution within watersheds.  
An ultimate goal is to identify probable causes of impairment not detected by chemical 
and physical water quality analysis.  The Monitoring and Reporting Program,  
Section II.G of the Stormwater Monitoring Permit requires Public Works to perform 
stream bioassessments in the County in October every year.  Sampling sites are spread 
throughout each of the six major watersheds and are selected to represent the diverse 
environments of the Los Angeles region.  Table 1-1 lists the sampling station locations 
and Figure 1-1 is a map showing the geographical location of the sampling stations.   
 
The State’s Surface Water Ambient Monitoring Program will take information gathered 
from the biological surveys in the County and combine it with data collected from 
surrounding counties to refine an Index of Biological Indicators for the  
Southern California region.  The final report from the most recent year of the 
Bioassessment Monitoring Program (2006) is included in Appendix H of this annual 
report. 
 
Some program findings included: 
 

• The Cold Creek station had the highest Index of Biotic Integrity score (a 
quantitative multi-metric scoring system for assessing the quality of benthic 
macroinvertebrate assemblages), warranting a Good rating.  The Arroyo Seco 
site and one San Gabriel River station also received Good ratings. 

 
• The fourteen other sites had Poor to Very Poor ratings. 

 
• Six of the seventeen stations were located in highly modified, concrete-lined 

urban water courses, and these sites all had Index of Biotic Integrity ratings of 
Poor or Very Poor. 

 
• Comparison of Index of Biotic Integrity scores for the four survey years to date 

did not indicate any substantial trends towards degradation at any of the sites. 
 
SPECIAL STUDIES 
Public Works is conducting the following special monitoring programs as required by the 
2001 Municipal Stormwater Permit: 
 
New Development Impacts Study in the Santa Clara Watershed 
The objective of the New Development Impacts Study in the Santa Clara Watershed is 
to evaluate the effectiveness of the Standard Urban Stormwater Mitigation Plan 
(SUSMP) BMPs at reducing pollutants in stormwater runoff.   
 
The Regional Board, in a letter dated March 7, 2003, allowed the County and the City of 
Santa Clarita to fulfill this permit requirement by simulating the expected improvements 
from implementation of SUSMP through a mathematical modeling.  On  
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November 13, 2003, we submitted a work plan to the Regional Board.  The USEPA’s 
Stormwater Management Model will be used to conduct a deterministic hydrological 
modeling coupled with a stochastic Monte Carlo approach for modeling stormwater 
runoff water quality. 
 
A small watershed tributary to the Santa Clara River in the western side of the City of 
Santa Clarita was selected for monitoring and modeling.  The 126-acre drainage area of 
this pre-SUSMP site includes a mix of residential and commercial land uses, and, 
therefore, met both the drainage area sizing and land-use criteria for the modeling 
project.  
 
A monitoring station and rain gage were installed at the outlet of the watershed.  The 
station included a flow meter and automatic sampler.  The equipment could be 
monitored remotely through a cell phone connection and hydrologic data was 
downloaded on a weekly basis. 
 
The final report for this project will be forwarded as soon as quality control checks are 
completed, anticipated to be Fall 2007. 
 
Some study findings included: 
 

• The monitoring portion of the project focused on a 126-acre tract, approximately 
65 percent residential, 35 percent commercial land uses, created before SUSMP 
controls were mandated. 

 
• Three large storms and three small storms were monitored. 

 
• Exceedances were found for bacteria and some metals. 

 
• Nutrients were below exceedance levels. 

 
• The above monitoring results will be compared to results from a model that 

includes SUSMP controls. 
 
Peak Discharge Impact Study 
The study was conducted to fulfill the requirement to develop numeric criteria for peak 
flow control by assessing the potential cause and effect relationships between 
urbanization in watersheds and stream erosion in the County. 
 
An Executive Summary from the study results was included in Appendix B of the  
1994-2005 Integrated Receiving Water Impacts Report.  The Executive Summary can 
be found at http://ladpw.org/wmd/NPDES/1994-05_report/contents.html  
 
Best Management Practices Effectiveness Study 
The Municipal Stormwater Permit requires studying the effectiveness of various BMPs.  
Five different types of BMPs have been chosen for this study.  These BMPs included: 
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• Five catch basin inserts connected in series with a hydrodynamic separator 
downstream of these inserts in the City of South Pasadena. 

 
• An enhanced manhole in one of Public Works maintenance yards in the City of 

Los Angeles. 
 

• A bioswale located in the City of Los Angeles inside a small public park. 
 

• A treatment train that consisted of a wet vault for oil and sediments separation 
followed by an infiltration trench inside a metal recycling recycling facility in the 
City of Los Angeles.   

 
Monitoring started during the 2004-05 season.  Current activities included continued 
monitoring at the bioswale site in the City of Los Angeles and the catch basin insert and 
hydrodynamic separator device in the City of South Pasadena.  Efforts also continued in 
the design and construction of flow measuring devices, installation of water samplers, 
and development of monitoring plans for the metals filtration units at the Sun Valley 
Park Project.  Due to technical issues, monitoring of that project has not yet begun.  The 
selected BMPs will be evaluated for effectiveness of removing various pollutants from 
stormwater runoff. 
 
Recommendations 
Monitoring components conducted during the 2006-07 monitoring season included 
collecting two dry-weather samples at each of the tributary monitoring stations as 
recommended in the 2002-03 monitoring report.  In addition, all required samples were 
taken, including dry weather and toxicity samples.  Below are some recommendations 
that were identified based on results of monitoring in the 2006-07 monitoring season. 
 
Many of the polychlorinated biphenyls, SOVs, and chlorinated pesticides cannot be 
compared to the water quality standards because there are no standards listed in the 
Basin Plan, Ocean Plan, or CTR.  However, even if there were water quality standards, 
all of these constituents were not detected at any of the mass emission or tributary 
monitoring stations.  We recommend discontinuing sampling for these constituents, 
except during the first storm event of every year.  We also request that the Los Angeles 
RWQCB provide a current compilation of applicable water quality standards in an easily 
viewable table on their website. 
 
Some constituents sampled at the tributary stations, particularly Total Copper and Total 
Aluminum showed consistent exceedances of water quality standards during this year 
of monitoring.  The Municipal Stormwater Permit requires the initiation of a focused 
effort to identify sources of pollutant within that subwatershed when a constituent 
exceeds a water quality standard in three out of four samples.  To identify the possible 
sources of these pollutants, Public Works compared them with the water quality data 
collected from the land-use monitoring stations.   
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The land use of all tributary monitoring stations is predominantly high density single 
family residential.  The land-use monitoring water quality data indicate that Total Copper 
and Total Aluminum were also typically found from the same land use, high density 
single family residential.  Based upon just one year of monitoring at the San Gabriel 
River Watershed Tributary Monitoring sites, it is recommended that management 
actions be focused first upon the Constituents of Concern in the Dalton/Walnut Creek 
and Storm Drain 21 (Artesia-Norwalk Drain) watersheds for wet weather and 
Dalton/Walnut Creek and Maplewood Channel for dry weather.   
 
Just one season has been spent gathering data in the San Gabriel River Watershed 
tributary monitoring sites.  Therefore, to verify results, it is recommended that tributary 
monitoring be continued there for the 2007-08 season. 
 
The role of bacterial populations resident in sediment should be investigated as an 
alternative to current MS4 sources.  The role that tides play in enterococci levels should 
also be checked.  While storm drains are recognized as an important conveyance of 
bacteria, other sources also exist and should be thoroughly examined. 
 
Efforts on source identification and implementation of BMP strategies should take TSS 
correlation into consideration.  Pollutants with strong correlations may be treated with 
filtration technologies, and may have relatively localized sources.  Conversely, they  
may also be widespread through aerial deposition, which also provides hints towards 
source identification. 
 
Compliance with the Municipal Stormwater Permit should be prioritized across all 
portions of County government.  The Flood Control District and Public Works have limits 
upon their scope of operations, and require the cooperation of other County agencies 
such as the District Attorney’s Office and Sheriff’s Department to fully implement 
effective source control measures.  Compliance by other Permitees should also be 
encouraged through cooperative efforts. 
 
It is recommended that mass emission monitoring, toxicity monitoring, trash monitoring, 
and tributary monitoring be continued in the future in addition to the regional monitoring 
and special studies, in order to identify and better understand the source(s) of pollution. 
 
P:\wmpub\DATA MANAGEMENT\Monitoring\0607 MS4 Monitoring Data\06-07 strm water quality report\0607 report\Executive Summary.doc 
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Figure 4-1
Historic Los Angeles Monthly Wet Season Rainfall at Station #716, Ducommun St., Los 

Angeles
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Figure 4-2  
Los Angeles Annual (Wet Season) Rainfall at Station #716, Ducommun St., Los Angeles 
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Figure 4.3.1 Comparison of  Aluminum Data 

with Water Quality Standards at Ballona 

Creek
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Figure 4.3.2 Comparison of  Antimony Data 

with Water Quality Standards at Ballona 

Creek
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Figure 4.3.3 Comparison of  Arsenic Data 

with Water Quality Standards at Ballona 

Creek
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Figure 4.3.4 Comparison of  Cadmium Data 

with Water Quality Standards at Ballona 

Creek
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Figure 4.3.5 Comparison of  Chromium Data 

with Water Quality Standards at Ballona 

Creek
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Figure 4.3.6 Comparison of  Copper Data with 

Water Quality Standards at Ballona Creek
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Figure 4.3.7 Comparison of  Cyanide Data 

with Water Quality Standards at Ballona 

Creek
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Figure 4.3.8 Comparison of  Dissolved 

Chromium Data with Water Quality Standards 

at Ballona Creek
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Figure 4.3.9 Comparison of  Dissolved 

Copper Data with Water Quality Standards at 

Ballona Creek
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Figure 4.3.10 Comparison of  Dissolved Lead 

Data with Water Quality Standards at Ballona 

Creek
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Figure 4.3.11 Comparison of  Dissolved 

Oxygen Data with Water Quality Standards at 

Ballona Creek
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Figure 4.3.12 Comparison of  Dissolved Zinc 

Data with Water Quality Standards at Ballona 

Creek
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Figure 4.3.13 Comparison of  Fecal Coliform 

Data with Water Quality Standards at Ballona 

Creek
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Figure 4.3.14 Comparison of  Fecal 

Enterococcus Data with Water Quality 

Standards at Ballona Creek
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Figure 4.3.15 Comparison of  Lead Data with 

Water Quality Standards at Ballona Creek
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Figure 4.3.16 Comparison of  Nickel Data with 

Water Quality Standards at Ballona Creek
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Figure 4.3.17 Comparison of  pH Data with 

Water Quality Standards at Ballona Creek
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Figure 4.3.18 Comparison of  Sulfate Data 

with Water Quality Standards at Ballona 

Creek
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Figure 4.3.19 Comparison of  Total Coliform 

Data with Water Quality Standards at Ballona 

Creek
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Figure 4.3.20 Comparison of  Total Dissolved 

Solids Data with Water Quality Standards at 

Ballona Creek
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Figure 4.3.21 Comparison of  Zinc Data with 

Water Quality Standards at Ballona Creek
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Figure 4.3.22 Comparison of  Aluminum Data 

with Water Quality Standards at Malibu Creek
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Figure 4.3.23 Comparison of  Antimony Data 

with Water Quality Standards at Malibu Creek
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Figure 4.3.24 Comparison of  Arsenic Data 

with Water Quality Standards at Malibu Creek
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Figure 4.3.25 Comparison of  Cadmium Data 

with Water Quality Standards at Malibu Creek
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Figure 4.3.26 Comparison of  Chromium Data 

with Water Quality Standards at Malibu Creek
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Figure 4.3.27 Comparison of  Copper Data 

with Water Quality Standards at Malibu Creek
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Figure 4.3.28 Comparison of  Dissolved 

Chromium Data with Water Quality Standards 

at Malibu Creek
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Figure 4.3.29 Comparison of  Dissolved 

Copper Data with Water Quality Standards at 

Malibu Creek
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Figure 4.3.30 Comparison of  Dissolved 

Oxygen Data with Water Quality Standards at 

Malibu Creek
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Figure 4.3.31 Comparison of  Dissolved Zinc 

Data with Water Quality Standards at Malibu 

Creek
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Figure 4.3.32 Comparison of  Fecal Coliform 

Data with Water Quality Standards at Malibu 

Creek
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Figure 4.3.33 Comparison of  Fecal 

Enterococcus Data with Water Quality 

Standards at Malibu Creek
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Figure 4.3.34 Comparison of  Lead Data with 

Water Quality Standards at Malibu Creek
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Figure 4.3.35 Comparison of  Nickel Data with 

Water Quality Standards at Malibu Creek

0

500

1000

1500

2000

2500

3000

3500

4000

10/10/2006
10/30/2006
11/19/2006
12/09/2006
12/29/2006
01/18/2007
02/07/2007
02/27/2007
03/19/2007
04/08/2007
04/28/2007

 N
ic

k
e
l 
(u

g
/L

)

Data

CMC

CCC

Figure 4.3.36 Comparison of  pH Data with 

Water Quality Standards at Malibu Creek
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Figure 4.3.37 Comparison of  Sulfate Data 

with Water Quality Standards at Malibu Creek
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Figure 4.3.38 Comparison of  Total Coliform 

Data with Water Quality Standards at Malibu 

Creek
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Figure 4.3.39 Comparison of  Total Dissolved 

Solids Data with Water Quality Standards at 

Malibu Creek
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Figure 4.3.40 Comparison of  Zinc Data with 

Water Quality Standards at Malibu Creek
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Figure 4.3.41 Comparison of  Aluminum Data 

with Water Quality Standards at Los Angeles 

River
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Figure 4.3.42 Comparison of  Antimony Data 

with Water Quality Standards at Los Angeles 

River
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Figure 4.3.43 Comparison of  Arsenic Data 

with Water Quality Standards at Los Angeles 

River
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Figure 4.3.44 Comparison of  Cadmium Data 

with Water Quality Standards at Los Angeles 

River
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Figure 4.3.45 Comparison of  Chromium Data 

with Water Quality Standards at Los Angeles 

River

0

1000

2000

3000

4000

5000

10/10/2006
10/30/2006
11/19/2006
12/09/2006
12/29/2006
01/18/2007
02/07/2007
02/27/2007
03/19/2007
04/08/2007
04/28/2007

T
o
ta

l 
C

h
ro

m
iu

m
 (

u
g
/L

)
Data

CMC

CCC

Figure 4.3.46 Comparison of  Copper Data 

with Water Quality Standards at Los Angeles 

River
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Figure 4.3.47 Comparison of  Cyanide Data 

with Water Quality Standards at Los Angeles 

River
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Figure 4.3.48 Comparison of  Dissolved 

Chromium +6 Data with Water Quality 

Standards at Los Angeles River
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Figure 4.3.49 Comparison of  Dissolved 

Copper Data with Water Quality Standards at 

Los Angeles River
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Figure 4.3.50 Comparison of  Dissolved Lead 

Data with Water Quality Standards at Los 

Angeles River
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Figure 4.3.51 Comparison of  Dissolved 

Oxygen Data with Water Quality Standards at 

Los Angeles River
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Figure 4.3.52 Comparison of  Dissolved Zinc 

Data with Water Quality Standards at Los 

Angeles River
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Figure 4.3.53 Comparison of  Fecal Coliform 

Data with Water Quality Standards at Los 

Angeles River
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Figure 4.3.54 Comparison of  Fecal 

Enterococcus Data with Water Quality 

Standards at Los Angeles River
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Figure 4.3.55 Comparison of  Lead Data with 

Water Quality Standards at Los Angeles River
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Figure 4.3.56 Comparison of  Nickel Data with 

Water Quality Standards at Los Angeles River
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Figure 4.3.57 Comparison of  pH Data with 

Water Quality Standards at Los Angeles River
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Figure 4.3.58 Comparison of  Sulfate Data 

with Water Quality Standards at Los Angeles 

River
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Figure 4.3.59 Comparison of  Total Coliform 

Data with Water Quality Standards at Los 

Angeles River
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Figure 4.3.60 Comparison of  Total Dissolved 

Solids Data with Water Quality Standards at 

Los Angeles River
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Figure 4.3.61 Comparison of  Zinc Data with 

Water Quality Standards at Los Angeles River
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Figure 4.3.62 Comparison of  Aluminum Data 

with Water Quality Standards at Coyote 

Creek
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Figure 4.3.63 Comparison of  Antimony Data 

with Water Quality Standards at Coyote 

Creek
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Figure 4.3.64 Comparison of  Arsenic Data 

with Water Quality Standards at Coyote 

Creek
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Figure 4.3.65 Comparison of  Cadmium Data 

with Water Quality Standards at Coyote 

Creek
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Figure 4.3.66 Comparison of  Chromium Data 

with Water Quality Standards at Coyote 

Creek
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Figure 4.3.67 Comparison of  Copper Data 

with Water Quality Standards at Coyote 

Creek
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Figure 4.3.68 Comparison of  Cyanide Data 

with Water Quality Standards at Coyote 

Creek
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Figure 4.3.69 Comparison of  Dissolved 

Chromium Data with Water Quality Standards 

at Coyote Creek
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Figure 4.3.70 Comparison of  Dissolved 

Copper Data with Water Quality Standards at 

Coyote Creek
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Figure 4.3.71 Comparison of  Dissolved 

Oxygen Data with Water Quality Standards at 

Coyote Creek
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Figure 4.3.72 Comparison of  Dissolved Zinc 

Data with Water Quality Standards at Coyote 

Creek
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Figure 4.3.73 Comparison of  Fecal Coliform 

Data with Water Quality Standards at Coyote 

Creek
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Figure 4.3.74 Comparison of  Fecal 

Enterococcus Data with Water Quality 

Standards at Coyote Creek
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Figure 4.3.75 Comparison of  Lead Data with 

Water Quality Standards at Coyote Creek
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Figure 4.3.76 Comparison of  Nickel Data with 

Water Quality Standards at Coyote Creek
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Figure 4.3.77 Comparison of  pH Data with 

Water Quality Standards at Coyote Creek
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Figure 4.3.78 Comparison of  Sulfate Data 

with Water Quality Standards at Coyote Creek
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Figure 4.3.79 Comparison of  Total Coliform 

Data with Water Quality Standards at Coyote 

Creek
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Figure 4.3.80 Comparison of  Total Dissolved 

Solids Data with Water Quality Standards at 

Coyote Creek
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Figure 4.3.81 Comparison of  Zinc Data with 

Water Quality Standards at Coyote Creek
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Figure 4.3.82 Comparison of  Aluminum Data 

with Water Quality Standards at San Gabriel 

River
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Figure 4.3.83 Comparison of  Antimony Data 

with Water Quality Standards at San Gabriel 

River
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Figure 4.3.84 Comparison of  Arsenic Data 

with Water Quality Standards at San Gabriel 

River
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Figure 4.3.85 Comparison of  Cadmium Data 

with Water Quality Standards at San Gabriel 

River
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Figure 4.3.86 Comparison of  Chromium Data 

with Water Quality Standards at San Gabriel 

River
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Figure 4.3.87 Comparison of  Copper Data 

with Water Quality Standards at San Gabriel 

River
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Figure 4.3.88 Comparison of  Cyanide Data 

with Water Quality Standards at San Gabriel 

River
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Figure 4.3.89 Comparison of  Dissolved 

Chromium Data with Water Quality Standards 

at San Gabriel River

0

5

10

15

20

25

30

35

40

45

10/10/2006

10/30/2006

11/19/2006

12/09/2006

12/29/2006

01/18/2007

02/07/2007

02/27/2007

03/19/2007

04/08/2007

04/28/2007

 D
is

s
o
lv

e
d
 C

h
ro

m
iu

m
 (

u
g
/L

)
Data

CMC

CCC

Figure 4.3.90 Comparison of  Dissolved 

Copper Data with Water Quality Standards at 

San Gabriel River
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Figure 4.3.91 Comparison of  Dissolved Lead 

Data with Water Quality Standards at San 

Gabriel River

0

200

400

600

800

1000

1200

1400

10/10/2006
10/30/2006
11/19/2006
12/09/2006
12/29/2006
01/18/2007
02/07/2007
02/27/2007
03/19/2007
04/08/2007
04/28/2007

 D
is

s
o
lv

e
d
 L

e
a
d
 (

u
g
/L

)

Data

CMC

CCC

Figure 4.3.92 Comparison of  Dissolved 

Oxygen Data with Water Quality Standards at 

San Gabriel River
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Figure 4.3.93 Comparison of  Dissolved Zinc 

Data with Water Quality Standards at San 

Gabriel River
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Figure 4.3.94 Comparison of  Fecal Coliform 

Data with Water Quality Standards at San 

Gabriel River
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Figure 4.3.95 Comparison of  Fecal 

Enterococcus Data with Water Quality 

Standards at San Gabriel River
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Figure 4.3.96 Comparison of  Lead Data with 

Water Quality Standards at San Gabriel River
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Figure 4.3.97 Comparison of  Nickel Data with 

Water Quality Standards at San Gabriel River
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Figure 4.3.98 Comparison of  pH Data with 

Water Quality Standards at San Gabriel River
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Figure 4.3.99 Comparison of  Sulfate Data 

with Water Quality Standards at San Gabriel 

River
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Figure 4.3.100 Comparison of  Total Coliform 

Data with Water Quality Standards at San 

Gabriel River
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Figure 4.3.101 Comparison of  Total 

Dissolved Solids Data with Water Quality 

Standards at San Gabriel River

0

200

400

600

800

1000

08/21/2006

10/10/2006

11/29/2006

01/18/2007

03/09/2007

04/28/2007

06/17/2007

 T
o
ta

l 
D

is
s
o
lv

e
d
 S

o
lid

s
 (

m
g
/L

)

Data Limit

Figure 4.3.102 Comparison of  Zinc Data with 

Water Quality Standards at San Gabriel River
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Figure 4.3.103 Comparison of  Aluminum 

Data with Water Quality Standards at 

Dominguez Channel
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Figure 4.3.104 Comparison of  Antimony Data 

with Water Quality Standards at Dominguez 

Channel
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Figure 4.3.105 Comparison of  Arsenic Data 

with Water Quality Standards at Dominguez 

Channel
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Figure 4.3.106 Comparison of  Cadmium Data 

with Water Quality Standards at Dominguez 

Channel
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Figure 4.3.107 Comparison of  Chromium 

Data with Water Quality Standards at 

Dominguez Channel
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Figure 4.3.108 Comparison of  Copper Data 

with Water Quality Standards at Dominguez 

Channel
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Figure 4.3.109 Comparison of  Cyanide Data 

with Water Quality Standards at Dominguez 

Channel
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Figure 4.3.110 Comparison of  Dissolved 

Chromium Data with Water Quality Standards 

at Dominguez Channel
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Figure 4.3.111 Comparison of  Dissolved 

Copper Data with Water Quality Standards at 

Dominguez Channel
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Figure 4.3.112 Comparison of  Dissolved 

Lead Data with Water Quality Standards at 

Dominguez Channel
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Figure 4.3.113 Comparison of  Dissolved 

Oxygen Data with Water Quality Standards at 

Dominguez Channel
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Figure 4.3.114 Comparison of  Dissolved Zinc 

Data with Water Quality Standards at 

Dominguez Channel
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Figure 4.3.115 Comparison of  Fecal Coliform 

Data with Water Quality Standards at 

Dominguez Channel
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Figure 4.3.116 Comparison of  Fecal 

Enterococcus Data with Water Quality 

Standards at Dominguez Channel
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Figure 4.3.117 Comparison of  Lead Data with 

Water Quality Standards at Dominguez 

Channel
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Figure 4.3.118 Comparison of  Nickel Data 

with Water Quality Standards at Dominguez 

Channel

0

200

400

600

800

1000

1200

10/10/2006
10/30/2006
11/19/2006
12/09/2006
12/29/2006
01/18/2007
02/07/2007
02/27/2007
03/19/2007
04/08/2007
04/28/2007
05/18/2007

 N
ic

k
e
l 
(u

g
/L

)

Data

CMC

CCC

Figure 4.3.119 Comparison of  pH Data with 

Water Quality Standards at Dominguez 

Channel
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Figure 4.3.120 Comparison of  Sulfate Data 

with Water Quality Standards at Dominguez 

Channel
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Figure 4.3.121 Comparison of  Total Coliform 

Data with Water Quality Standards at 

Dominguez Channel

1

10

100

1000

10000

100000

1000000

08/21/2006

10/10/2006

11/29/2006

01/18/2007

03/09/2007

04/28/2007

06/17/2007

 T
o
ta

l 
C

o
lif

o
rm

 (
M

P
N

/1
0
0
m

l)

Data Limit

Figure 4.3.122 Comparison of  Total 

Dissolved Solids Data with Water Quality 

Standards at Dominguez Channel
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Figure 4.3.123 Comparison of  Zinc Data with 

Water Quality Standards at Dominguez 

Channel
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Figure 4.3.124 Comparison of  Aluminum 

Data with Water Quality Standards at Santa 

Clara River
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Figure 4.3.125 Comparison of  Antimony Data 

with Water Quality Standards at Santa Clara 

River
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Figure 4.3.126 Comparison of  Arsenic Data 

with Water Quality Standards at Santa Clara 

River
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Figure 4.3.127 Comparison of  Cadmium Data 

with Water Quality Standards at Santa Clara 

River
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Figure 4.3.128 Comparison of  Chromium 

Data with Water Quality Standards at Santa 

Clara River
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Figure 4.3.129 Comparison of  Copper Data 

with Water Quality Standards at Santa Clara 

River
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Figure 4.3.130 Comparison of  Dissolved 

Chromium Data with Water Quality Standards 

at Santa Clara River
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Figure 4.3.131 Comparison of  Dissolved 

Copper Data with Water Quality Standards at 

Santa Clara River
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Figure 4.3.132 Comparison of  Dissolved 

Lead Data with Water Quality Standards at 

Santa Clara River
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Figure 4.3.133 Comparison of  Dissolved 

Oxygen Data with Water Quality Standards at 

Santa Clara River
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Figure 4.3.134 Comparison of  Dissolved Zinc 

Data with Water Quality Standards at Santa 

Clara River
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Figure 4.3.135 Comparison of  Fecal Coliform 

Data with Water Quality Standards at Santa 

Clara River
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Figure 4.3.136 Comparison of  Fecal 

Enterococcus Data with Water Quality 

Standards at Santa Clara River
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Figure 4.3.137 Comparison of  Lead Data with 

Water Quality Standards at Santa Clara River
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Figure 4.3.138 Comparison of  Nickel Data 

with Water Quality Standards at Santa Clara 

River
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Figure 4.3.139 Comparison of  pH Data with 

Water Quality Standards at Santa Clara River
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Figure 4.3.140 Comparison of  Sulfate Data 

with Water Quality Standards at Santa Clara 

River
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Figure 4.3.141 Comparison of  Total Coliform 

Data with Water Quality Standards at Santa 

Clara River
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Figure 4.3.142 Comparison of  Total 

Dissolved Solids Data with Water Quality 

Standards at Santa Clara River
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Figure 4.3.143 Comparison of  Zinc Data with 

Water Quality Standards at Santa Clara River
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Figure 4.3.144 Comparison of  Aluminum 

Data with Water Quality Standards at Big 

Dalton Wash
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Figure 4.3.145 Comparison of  Antimony Data 

with Water Quality Standards at Big Dalton 

Wash
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Figure 4.3.146 Comparison of  Arsenic Data 

with Water Quality Standards at Big Dalton 

Wash
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Figure 4.3.147 Comparison of  Cadmium Data 

with Water Quality Standards at Big Dalton 

Wash
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Figure 4.3.148 Comparison of  Chromium 

Data with Water Quality Standards at Big 

Dalton Wash
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Figure 4.3.149 Comparison of  Copper Data 

with Water Quality Standards at Big Dalton 

Wash
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Figure 4.3.150 Comparison of  Dissolved 

Chromium Data with Water Quality Standards 

at Big Dalton Wash
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Figure 4.3.151 Comparison of  Dissolved 

Copper Data with Water Quality Standards at 

Big Dalton Wash
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Figure 4.3.152 Comparison of  Dissolved 

Lead Data with Water Quality Standards at 

Big Dalton Wash
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Figure 4.3.153 Comparison of  Dissolved 

Oxygen Data with Water Quality Standards at 

Big Dalton Wash
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Figure 4.3.154 Comparison of  Dissolved Zinc 

Data with Water Quality Standards at Big 

Dalton Wash
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Figure 4.3.155 Comparison of  Fecal Coliform 

Data with Water Quality Standards at Big 

Dalton Wash
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Figure 4.3.156 Comparison of  Fecal 

Enterococcus Data with Water Quality 

Standards at Big Dalton Wash
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Figure 4.3.157 Comparison of  Lead Data with 

Water Quality Standards at Big Dalton Wash
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Figure 4.3.158 Comparison of  Nickel Data 

with Water Quality Standards at Big Dalton 

Wash
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Figure 4.3.159 Comparison of  pH Data with 

Water Quality Standards at Big Dalton Wash
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Figure 4.3.160 Comparison of  Sulfate Data 

with Water Quality Standards at Big Dalton 

Wash
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Figure 4.3.161 Comparison of  Total Coliform 

Data with Water Quality Standards at Big 

Dalton Wash
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Figure 4.3.162 Comparison of  Total 

Dissolved Solids Data with Water Quality 

Standards at Big Dalton Wash
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Figure 4.3.163 Comparison of  Zinc Data with 

Water Quality Standards at Big Dalton Wash
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Figure 4.3.164 Comparison of  Aluminum 

Data with Water Quality Standards at Puente 

Creek
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Figure 4.3.165 Comparison of  Antimony Data 

with Water Quality Standards at Puente Creek
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Figure 4.3.166 Comparison of  Arsenic Data 

with Water Quality Standards at Puente Creek
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Figure 4.3.167 Comparison of  Cadmium Data 

with Water Quality Standards at Puente Creek
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Figure 4.3.168 Comparison of  Chromium 

Data with Water Quality Standards at Puente 

Creek
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Figure 4.3.169 Comparison of  Copper Data 

with Water Quality Standards at Puente Creek
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Figure 4.3.170 Comparison of  Dissolved 

Chromium Data with Water Quality Standards 

at Puente Creek
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Figure 4.3.171 Comparison of  Dissolved 

Copper Data with Water Quality Standards at 

Puente Creek
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Figure 4.3.172 Comparison of  Dissolved 

Lead Data with Water Quality Standards at 

Puente Creek
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Figure 4.3.173 Comparison of  Dissolved 

Oxygen Data with Water Quality Standards at 

Puente Creek
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Figure 4.3.174 Comparison of  Dissolved Zinc 

Data with Water Quality Standards at Puente 

Creek
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Figure 4.3.175 Comparison of  Fecal Coliform 

Data with Water Quality Standards at Puente 

Creek
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Figure 4.3.176 Comparison of  Fecal 

Enterococcus Data with Water Quality 

Standards at Puente Creek
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Figure 4.3.177 Comparison of  Lead Data with 

Water Quality Standards at Puente Creek
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Figure 4.3.178 Comparison of  Nickel Data 

with Water Quality Standards at Puente Creek
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Figure 4.3.179 Comparison of  pH Data with 

Water Quality Standards at Puente Creek
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Figure 4.3.180 Comparison of  Sulfate Data 

with Water Quality Standards at Puente Creek
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Figure 4.3.181 Comparison of  Total Coliform 

Data with Water Quality Standards at Puente 

Creek
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Figure 4.3.182 Comparison of  Total 

Dissolved Solids Data with Water Quality 

Standards at Puente Creek
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Figure 4.3.183 Comparison of  Zinc Data with 

Water Quality Standards at Puente Creek
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Figure 4.3.184 Comparison of  Aluminum 

Data with Water Quality Standards at Upper 

San Jose Creek
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Figure 4.3.185 Comparison of  Antimony Data 

with Water Quality Standards at Upper San 

Jose Creek
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Figure 4.3.186 Comparison of  Arsenic Data 

with Water Quality Standards at Upper San 

Jose Creek
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Figure 4.3.187 Comparison of  Cadmium Data 

with Water Quality Standards at Upper San 

Jose Creek
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Figure 4.3.188 Comparison of  Chromium 

Data with Water Quality Standards at Upper 

San Jose Creek
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Figure 4.3.189 Comparison of  Copper Data 

with Water Quality Standards at Upper San 

Jose Creek
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Figure 4.3.190 Comparison of  Dissolved 

Chromium Data with Water Quality Standards 

at Upper San Jose Creek
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Figure 4.3.191 Comparison of  Dissolved 

Copper Data with Water Quality Standards at 

Upper San Jose Creek
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Figure 4.3.192 Comparison of  Dissolved 

Lead Data with Water Quality Standards at 

Upper San Jose Creek
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Figure 4.3.193 Comparison of  Dissolved 

Oxygen Data with Water Quality Standards at 

Upper San Jose Creek
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Figure 4.3.194 Comparison of  Dissolved Zinc 

Data with Water Quality Standards at Upper 

San Jose Creek
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Figure 4.3.195 Comparison of  Fecal Coliform 

Data with Water Quality Standards at Upper 

San Jose Creek
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Figure 4.3.196 Comparison of  Fecal 

Enterococcus Data with Water Quality 

Standards at Upper San Jose Creek
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Figure 4.3.197 Comparison of  Lead Data with 

Water Quality Standards at Upper San Jose 

Creek
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Figure 4.3.198 Comparison of  Nickel Data 

with Water Quality Standards at Upper San 

Jose Creek
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Figure 4.3.199 Comparison of  pH Data with 

Water Quality Standards at Upper San Jose 

Creek

3

5

7

9

08/21/2006

10/10/2006

11/29/2006

01/18/2007

03/09/2007

04/28/2007

06/17/2007

 p
H

 

Data Limit

RB-AR46379



Figure 4.3.200 Comparison of  Sulfate Data 

with Water Quality Standards at Upper San 

Jose Creek
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Figure 4.3.201 Comparison of  Total Coliform 

Data with Water Quality Standards at Upper 

San Jose Creek
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Figure 4.3.202 Comparison of  Total 

Dissolved Solids Data with Water Quality 

Standards at Upper San Jose Creek
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Figure 4.3.203 Comparison of  Zinc Data with 

Water Quality Standards at Upper San Jose 

Creek
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Figure 4.3.204 Comparison of  Aluminum 

Data with Water Quality Standards at 

Maplewood Channel
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Figure 4.3.205 Comparison of  Antimony Data 

with Water Quality Standards at Maplewood 

Channel
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Figure 4.3.206 Comparison of  Arsenic Data 

with Water Quality Standards at Maplewood 

Channel
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Figure 4.3.207 Comparison of  Cadmium Data 

with Water Quality Standards at Maplewood 

Channel
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Figure 4.3.208 Comparison of  Chromium 

Data with Water Quality Standards at 

Maplewood Channel
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Figure 4.3.209 Comparison of  Copper Data 

with Water Quality Standards at Maplewood 

Channel
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Figure 4.3.210 Comparison of  Dissolved 

Chromium Data with Water Quality Standards 

at Maplewood Channel
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Figure 4.3.211 Comparison of  Dissolved 

Copper Data with Water Quality Standards at 

Maplewood Channel
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Figure 4.3.212 Comparison of  Dissolved 

Lead Data with Water Quality Standards at 

Maplewood Channel
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Figure 4.3.213 Comparison of  Dissolved 

Oxygen Data with Water Quality Standards at 

Maplewood Channel
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Figure 4.3.214 Comparison of  Dissolved Zinc 

Data with Water Quality Standards at 

Maplewood Channel
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Figure 4.3.215 Comparison of  Fecal Coliform 

Data with Water Quality Standards at 

Maplewood Channel
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Figure 4.3.216 Comparison of  Fecal 

Enterococcus Data with Water Quality 

Standards at Maplewood Channel
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Figure 4.3.217 Comparison of  Lead Data with 

Water Quality Standards at Maplewood 

Channel
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Figure 4.3.218 Comparison of  Nickel Data 

with Water Quality Standards at Maplewood 

Channel
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Figure 4.3.219 Comparison of  pH Data with 

Water Quality Standards at Maplewood 

Channel
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Figure 4.3.220 Comparison of  Sulfate Data 

with Water Quality Standards at Maplewood 

Channel
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Figure 4.3.221 Comparison of  Total Coliform 

Data with Water Quality Standards at 

Maplewood Channel
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Figure 4.3.222 Comparison of  Total 

Dissolved Solids Data with Water Quality 

Standards at Maplewood Channel
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Figure 4.3.223 Comparison of  Zinc Data with 

Water Quality Standards at Maplewood 

Channel
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Figure 4.3.224 Comparison of  Aluminum 

Data with Water Quality Standards at North 

Fork Coyote Creek
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Figure 4.3.225 Comparison of  Antimony Data 

with Water Quality Standards at North Fork 

Coyote Creek
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Figure 4.3.226 Comparison of  Arsenic Data 

with Water Quality Standards at North Fork 

Coyote Creek
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Figure 4.3.227 Comparison of  Cadmium Data 

with Water Quality Standards at North Fork 

Coyote Creek
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Figure 4.3.228 Comparison of  Chromium 

Data with Water Quality Standards at North 

Fork Coyote Creek
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Figure 4.3.229 Comparison of  Copper Data 

with Water Quality Standards at North Fork 

Coyote Creek
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Figure 4.3.230 Comparison of  Cyanide Data 

with Water Quality Standards at North Fork 

Coyote Creek
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Figure 4.3.231 Comparison of  Dissolved 

Chromium Data with Water Quality Standards 

at North Fork Coyote Creek
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Figure 4.3.232 Comparison of  Dissolved 

Copper Data with Water Quality Standards at 

North Fork Coyote Creek
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Figure 4.3.233 Comparison of  Dissolved 

Lead Data with Water Quality Standards at 

North Fork Coyote Creek
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Figure 4.3.234 Comparison of  Dissolved 

Oxygen Data with Water Quality Standards at 

North Fork Coyote Creek
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Figure 4.3.235 Comparison of  Dissolved Zinc 

Data with Water Quality Standards at North 

Fork Coyote Creek
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Figure 4.3.236 Comparison of  Fecal Coliform 

Data with Water Quality Standards at North 

Fork Coyote Creek
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Figure 4.3.237 Comparison of  Fecal 

Enterococcus Data with Water Quality 

Standards at North Fork Coyote Creek
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Figure 4.3.238 Comparison of  Lead Data with 

Water Quality Standards at North Fork 

Coyote Creek
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Figure 4.3.239 Comparison of  Nickel Data 

with Water Quality Standards at North Fork 

Coyote Creek
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Figure 4.3.240 Comparison of  pH Data with 

Water Quality Standards at North Fork 

Coyote Creek
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Figure 4.3.241 Comparison of  Sulfate Data 

with Water Quality Standards at North Fork 

Coyote Creek
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Figure 4.3.242 Comparison of  Total Coliform 

Data with Water Quality Standards at North 

Fork Coyote Creek
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Figure 4.3.243 Comparison of  Total 

Dissolved Solids Data with Water Quality 

Standards at North Fork Coyote Creek
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Figure 4.3.244 Comparison of  Zinc Data with 

Water Quality Standards at North Fork 

Coyote Creek
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Figure 4.3.245 Comparison of  Aluminum 

Data with Water Quality Standards at SD 21
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Figure 4.3.246 Comparison of  Antimony Data 

with Water Quality Standards at SD 21
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Figure 4.3.247 Comparison of  Arsenic Data 

with Water Quality Standards at SD 21
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Figure 4.3.248 Comparison of  Cadmium Data 

with Water Quality Standards at SD 21
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Figure 4.3.249 Comparison of  Chromium 

Data with Water Quality Standards at SD 21
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Figure 4.3.250 Comparison of  Copper Data 

with Water Quality Standards at SD 21
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Figure 4.3.251 Comparison of  Cyanide Data 

with Water Quality Standards at SD 21
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Figure 4.3.252 Comparison of  Dissolved 

Chromium Data with Water Quality Standards 

at SD 21
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Figure 4.3.253 Comparison of  Dissolved 

Copper Data with Water Quality Standards at 

SD 21
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Figure 4.3.253 Comparison of  Dissolved 

Copper Data with Water Quality Standards at 

SD 21
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Figure 4.3.255 Comparison of  Dissolved 

Oxygen Data with Water Quality Standards at 

SD 21

0

5

10

15

20

08/21/2006

10/10/2006

11/29/2006

01/18/2007

03/09/2007

04/28/2007

06/17/2007

 D
is

s
o
lv

e
d
 O

x
y
g
e
n
 (

m
g
/L

)

Data Lower Limit

RB-AR46393



Figure 4.3.256 Comparison of  Dissolved Zinc 

Data with Water Quality Standards at SD 21
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Figure 4.3.257 Comparison of  Fecal Coliform 

Data with Water Quality Standards at SD 21
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Figure 4.3.258 Comparison of  Fecal 

Enterococcus Data with Water Quality 

Standards at SD 21
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Figure 4.3.259 Comparison of  Lead Data with 

Water Quality Standards at SD 21
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Figure 4.3.260 Comparison of  Nickel Data 

with Water Quality Standards at SD 21
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Figure 4.3.261 Comparison of  pH Data with 

Water Quality Standards at SD 21
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Figure 4.3.262 Comparison of  Sulfate Data 

with Water Quality Standards at SD 21

0

200

400

600

800

1000

1200

1400

08/21/2006

10/10/2006

11/29/2006

01/18/2007

03/09/2007

04/28/2007

06/17/2007

 S
u
lf
a
te

 (
m

g
/L

)

Data Limit

Figure 4.3.263 Comparison of  Total Coliform 

Data with Water Quality Standards at SD 21
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Figure 4.3.264 Comparison of  Total 

Dissolved Solids Data with Water Quality 

Standards at SD 21
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Figure 4.3.265 Comparison of  Zinc Data with 

Water Quality Standards at SD 21
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Fig. 4.4.1 Load Trend Analysis for Ballona Creek
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Fig. 4.4.2 Load Trend Analysis for Ballona Creek
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Fig. 4.4.3 Load Trend Analysis for Ballona Creek
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Fig. 4.4.4 Load Trend Analysis for Ballona Creek
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Fig. 4.4.5 Load Trend Analysis for Ballona Creek
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Fig. 4.4.6 Load Trend Analysis for Ballona Creek
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Fig. 4.4.7 Load Trend Analysis for Ballona Creek
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Fig. 4.4.8 Load Trend Analysis for Ballona Creek
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Fig. 4.4.9 Load Trend Analysis for Ballona Creek
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Fig. 4.4.10 Load Trend Analysis for Ballona Creek
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Fig. 4.4.11 Load Trend Analysis for Malibu Creek
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Fig. 4.4.12 Load Trend Analysis for Malibu Creek
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Fig. 4.4.13 Load Trend Analysis for Malibu Creek
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Fig. 4.4.14 Load Trend Analysis for Malibu Creek
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Fig. 4.4.15 Load Trend Analysis for Malibu Creek
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Fig. 4.4.16 Load Trend Analysis for Malibu Creek
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Fig. 4.4.17 Load Trend Analysis for Malibu Creek
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Fig. 4.4.18 Load Trend Analysis for L.A. River
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Fig. 4.4.19 Load Trend Analysis for L.A. River
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Fig. 4.4.20 Load Trend Analysis for L.A. River
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Fig. 4.4.21 Load Trend Analysis for L.A. River
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Fig. 4.4.22 Load Trend Analysis for L.A. River
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Fig. 4.4.23 Load Trend Analysis for L.A. River
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Fig. 4.4.24 Load Trend Analysis for L.A. River
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Fig. 4.4.25 Load Trend Analysis for Coyote Creek
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Fig. 4.4.26 Load Trend Analysis for Coyote Creek
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Fig. 4.4.27 Load Trend Analysis for Coyote Creek
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Fig. 4.4.28 Load Trend Analysis for Coyote Creek
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Fig. 4.4.29 Load Trend Analysis for Coyote Creek
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Fig. 4.4.30 Load Trend Analysis for Coyote Creek
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Fig. 4.4.31 Load Trend Analysis for Coyote Creek
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Fig. 4.4.32 Load Trend Analysis for San gabriel River
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Fig. 4.4.33 Load Trend Analysis for San Gabriel River
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Fig. 4.4.34 Load Trend Analysis for San Gabriel River
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Fig. 4.4.35 Load Trend Analysis for San Gabriel River
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Fig. 4.4.36 Load Trend Analysis for San gabriel River
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Fig. 4.4.37 Load Trend Analysis for San Gabriel River
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Fig. 4.4.37 Load Trend Analysis for San Gabriel River
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Fig. 4.4.39 Load Trend Analysis for Dominguez Channel
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Fig. 4.4.40 Load Trend Analysis for Dominguez Channel
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Fig. 4.4.41 Load Trend Analysis for Dominguez Channel
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Fig. 4.4.42 Load Trend Analysis for Dominguez Channel
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Fig. 4.4.43 Load Trend Analysis for Dominguez Channel
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Fig. 4.4.44 Load Trend Analysis for Dominguez Channel
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Fig. 4.4.45 Load Trend Analysis for Dominguez Channel
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Fig. 4.4.46 Load Trend Analysis for Dominguez Channel
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Fig. 4.4.47 Load Trend Analysis for Dominguez Channel
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Fig. 4.4.48 Load Trend Analysis for Dominguez Channel
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Fig. 4.4.49 Load Trend Analysis for Santa Clara River
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Fig. 4.4.50 Load Trend Analysis for Santa Clara River
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Fig. 4.4.51 Load Trend Analysis for Santa Clara River
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Fig. 4.4.52 Load Trend Analysis for Santa Clara River
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Fig. 4.4.53 Load Trend Analysis for Santa Clara River
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Fig. 4.4.54 Load Trend Analysis for Santa Clara River
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Fig. 4.4.55 Load Trend Analysis for Santa Clara River
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Fig. 4.4.56 Mass Emission Loadings Total Suspended Solids
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Fig. 4.4.57 Mass Emission Loadings Total Suspended Solids

0.00

500.00

1000.00

1500.00

2000.00

2500.00

3000.00

Ballona
Creek (S01)

Malibu creek
(S02)

L.A. River
(S10)

Coyote
Creek (S13)

San Gabriel
River (S14)

Dominguez
Channel

(S28)

Santa Clara
River (S29)

Mass Emission Sites

Lo
ad

in
gs

 (T
on

s)

12/09/2006 01/30/2007 02/10/2007 02/19/2007 02/22/2007 04/20/2007 04/22/2007

6650 Tons

RB-AR46453



Fig. 4.4.58 Mass Emission Loadings Total Dissolved Solids
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Fig. 4.4.56 Mass Emission Loadings Total Suspended Solids
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Fig. 4.4.57 Mass Emission Loadings Total Suspended Solids
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Fig. 4.4.58 Mass Emission Loadings Total Dissolved Solids
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Figure 4.6 TSS Concentrations at Mass 
Emission Stations
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Figure 4.7.1  TSS Concentrations for Ballona Creek
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Figure 4.7.2  TSS Concentrations for Malibu Creek
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Figure 4.7.3  TSS Concentrations for Los Angeles River
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Figure 4.7.4  TSS Concentrations for Coyote Creek
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Figure 4.7.5  TSS Concentrations for San Gabriel River
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Figure 4.7.6  TSS Concentrations for Dominguez Channel
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Figure 4.7.7  TSS Concentrations for Santa Clara River
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1.1 MONITORING PROGRAM OBJECTIVES 
The major objectives of the Monitoring Program outlined in the Municipal Stormwater 
Permit are to: 
 

• Assess compliance with the Los Angeles County Municipal Stormwater  
Permit CAS004001. 

 
• Measure and improve the effectiveness of the Stormwater Quality Management 

Plans (SQMPs). 
 

• Assess the chemical, physical, and biological impacts of receiving waters 
resulting from urban runoff. 

 
• Characterize stormwater discharges. 

 
• Identify sources of pollutants. 

 
• Assess the overall health and evaluate long-term trends in receiving water 

quality. 
 
The Monitoring Program was developed to address these objectives, and has several 
elements: 
 

• Core monitoring, which includes mass emission monitoring, water column toxicity 
monitoring, tributary monitoring, shoreline monitoring, and trash monitoring.  

 
• Regional monitoring, which includes estuary sampling and bioassessment; and 

three special studies, which include the new development impacts study in the 
Santa Clara Watershed, the peak discharge impact study, and the  
Best Management Practice (BMP) effectiveness study. 

 
1.2 MONITORING PROGRAM STATUS 
The 1994-95 storm season was the first for which stormwater monitoring was required 
under the 1990 Los Angeles County National Pollutant Discharge Elimination System 
(NPDES) Municipal Stormwater Permit (CA0061654).  Automated and manual 
samplings were conducted to characterize stormwater quality and quantity during the 
1994-95 and 1995-96 seasons. 
 
The 1996-97 season was the first storm season in which stormwater monitoring was 
conducted under the 1996 Municipal Stormwater Permit (CAS614001).  Under the  
1996 Municipal Stormwater Permit, the scope of the Monitoring Program was expanded 
to incorporate further data collection through the mass emission, land use, and critical 
source monitoring programs, and new pilot studies, such as Wide Channel and Low 
Flow analyses. 
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Under the 2001 Municipal Stormwater Permit (CAS004001) adopted on  
December 13, 2001, the Monitoring Program eliminated land use and critical source 
elements and focused on core monitoring, regional monitoring, and three special 
studies.  Due to varying compliance dates for each element, only mass emission, water 
column toxicity, and shoreline monitoring under the core Monitoring Program were 
addressed in the 2001-02 Monitoring Report.  
 
The 2002-03, 2003-04 and 2005-06 Monitoring Reports address:  
 

• Core Monitoring Program:  mass emission monitoring, tributary monitoring, water 
column toxicity monitoring, shoreline monitoring, and trash monitoring. 

 
• Regional Monitoring Program:  estuary sampling and bioassessment and the 

progress of the three special studies. 
 
An Integrated Receiving Water Impacts Report was created in 2004-05 that also 
incorporated results, analysis, and progress of the above-mentioned Monitoring 
Programs.  That report also looked at trends for the period 1994-2005.   
Annual Stormwater Monitoring Reports can be found on our website at: 
http://dpw.lacounty.gov/wmd/NPDES/report_directory.cfm. 
 
1.2.1 Core Monitoring 
 
1.2.1.1 Mass Emission Monitoring 
The objectives of mass emission monitoring are: 
 

• Estimate the mass emissions from the Municipal Separate Storm Sewer System 
(MS4).  

 
• Assess trends in the mass emissions over time. 

 
• Determine if the MS4 is contributing to exceedances of water quality standards. 

 
These objectives are achieved by comparing results to applicable standards in the 
Basin Plan for the Coastal Watersheds of Los Angeles and Ventura Counties, the 
Ocean Plan, or the CTR, and with emissions from other discharges. 
 
Seven mass emission monitoring sites, Ballona Creek, Malibu Creek, Los Angeles 
River, Coyote Creek, San Gabriel River, Dominguez Channel, and Santa Clara River, 
were utilized to achieve the objectives outlined above during the 2006-07 reporting 
period.  Mass emission stations capture runoff from major County watersheds that 
generally have heterogeneous land use.  All mass emission sites, except the  
Santa Clara River site, are equipped with automated samplers with integral flow meters 
for collecting flow-composite samples. 
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Sampling at the Santa Clara River station began during the 2002-03 storm season. 
Although sample collections at the Santa Clara River station are performed manually, 
composite samples are achieved using the real-time flow measurements by a  
Public Works Water Resources Division stream gage near that site.  
 
A minimum of three storm events and two dry-weather events were sampled at each 
mass emission site.  Total Suspended Solids were collected from five storm events at 
the Santa Clara River mass emission site; six storm events at Malibu Creek, Dominguez 
Channel, and Los Angeles River mass emission sites and seven storm events at the 
Ballona Creek, Coyote Creek and San Gabriel River mass emission sites. 
 
1.2.1.2 Water Column Toxicity Monitoring 
The objectives of water column toxicity monitoring are to evaluate the extent and 
causes of toxicity in receiving waters and to modify and utilize the SQMP to implement 
practices that eliminate or reduce sources of toxicity in stormwater.  Composite samples 
were taken at the mass emission monitoring stations.  Two storm events and two  
dry-weather events were sampled at each mass emission site during the  
2006-07 season.  Due to the sporadic nature of the storms this past season and the 
ease of grab sampling, one extra wet-weather sample was taken at the San Gabriel 
River and Santa Clara River mass emission stations. 
 
1.2.1.3 Tributary Monitoring 
The objectives of tributary monitoring are to identify subwatersheds where stormwater 
discharges are causing or contributing to exceedances of water quality standards, and 
to prioritize drainage and subdrainage areas that need management actions. 
 
Sampling for the 2006-07 season was conducted at six tributary monitoring stations in 
the San Gabriel River Watershed.  The tributaries monitored included Big Dalton\Walnut 
Creek, Puente Creek, Upper San Jose Creek, Maplewood Channel, North Fork Coyote 
Creek and SD 21 (Artesia-Norwalk Drain).  Automatic flow weighted composite samples 
were taken from each tributary location.  Grab samples were also taken at these 
locations.  A minimum of four storm events and two dry events were sampled at each 
tributary monitoring site. 
 
1.2.1.4 Shoreline Monitoring 
The City of Los Angeles is required to monitor shoreline stations.  The purpose is to 
evaluate the impacts to coastal receiving waters and the impacts to recreational 
beneficial uses resulting from stormwater/urban runoff.  Also, the Municipal Stormwater 
Permit requires the City of Los Angeles to annually assess shoreline water quality data 
and submit it to the Principal Permittee for inclusion in the monitoring report.  The City of  
Los Angeles’ assessment will be included as Appendix D of this monitoring report as 
soon as their final changes and quality control checks are completed. 
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1.2.1.5 Trash Monitoring 
The objectives of trash monitoring are to assess the quantities of trash in receiving 
waters after storm events and to identify areas impaired for trash.  Visual observations 
of trash were made and a minimum of one photograph at each mass emission station 
was taken after four storm events, including the first storm event. 
 
Additionally, a baseline trash monitoring program in Los Angeles River and  
Ballona Creek Watersheds was created.  A minimum of 10 representative sites for each 
land-use monitored were sampled.  On average, each sampling site contained a 
minimum of five catch basins fitted with inserts with a total of 256 inserts within the  
Los Angeles Watershed Management Area and 309 inserts within the Ballona Creek 
Watershed Management Area.  A total of five structural full capture devices or 
Continuous Deflective System (CDS) units were installed.  However, one of the CDS 
units was decommissioned at the end of the 2003-04 season due to operating issues.  
All of the upstream catch basins were fitted with inserts.  Each insert and CDS unit was 
emptied within 72 hours of every rain event of 0.25 inches or greater, additionally being 
emptied every three months during dry weather.  Results from implementation of the 
final portion of the contractual agreement for this program are presented in  
this report. 
 
Permit required trash compliance monitoring for Ballona Creek Watershed is included in 
Appendix I.  Los Angeles River Watershed is not reporting on trash compliance 
monitoring as its Trash TMDL is not legally in effect. 
 
1.2.2 Regional Monitoring 
Public Works, representing the Los Angeles County Flood Control District, is 
participating in regional monitoring programs.  These programs address public health 
concerns, monitor trends in natural resources and near shore habitats, and assess 
regional impacts from stormwater pollutant sources.  The regional programs include the 
following: 
 
1.2.2.1 Estuary Sampling 
Public Works is participating in the coastal ecology committee of the Bight 2003 project 
coordinated by SCCWRP, in compliance with Section II.F of the Monitoring and 
Reporting Program of the stormwater monitoring requirements.  The two primary 
objectives of Bight 2003 are to estimate the extent and magnitude of ecological change 
in the SCB and to determine the mass balance of pollutants that currently reside within 
the SCB.  Regional monitoring components include coastal ecology, shoreline 
microbiology, and water quality.  This project has been conducted in collaboration with 
various organizations including regulators, wastewater and stormwater permittees, and 
citizen volunteers under the coordination of SCCWRP. 
 
The goal of the Estuary Sampling program required under Section II.F is to supplement 
the regional monitoring of the SCB estuarine habitats by sampling estuaries for 
sediment chemistry, sediment toxicity, and benthic macro invertebrate diversity to
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determine the spatial extent of sediment fate from stormwater, and the magnitudes of its 
effects.  In the County, the estuaries being sampled are those of: Malibu Creek, Ballona 
Creek, Los Angeles River, San Gabriel River, and Dominguez Channel.  
 
All reports pertinent to the Bight 2003 Project have been completed by SCCWRP and 
will be released on their website in the Summer 2007.  Their website is 
www.sccwrp.org/regional/03bight/03docs.html. 
 
1.2.2.2 Bioassessment 
Bioassessments aid in evaluating a water body’s qualitative integrity through the 
detection of biological responses and trends resulting from exposure to pollution within 
watersheds.  An ultimate goal is to identify probably causes of impairment not detected 
by chemical and physical water quality analysis.  Public Works performs stream 
bioassessments in the County in October every year as required in Section II.G of the 
Monitoring and Reporting Program of the Municipal Stormwater Monitoring Permit  
Sampling sites are spread throughout each of the six major watersheds and are 
selected to represent the diverse environments of the Los Angeles region.  Table 1-1 
lists the sampling station locations and Figure 1-1 is a map showing the geographical 
location of the sampling stations. 
 
The State’s Surface Water Ambient Monitoring Program will take information gathered 
from the biological surveys in the County and combined it with data collected from 
surrounding counties to refine an index of biological indicators for the  
Southern California region.  The final report for the most recent year of the 
Bioassessment Monitoring Program (2006) is included in Appendix H of this annual 
report.  
 
1.2.3 Special Studies 
Public Works is conducting the following special monitoring programs as required by the 
2001 Municipal Stormwater Permit: 
 
1.2.3.1 New Development Impacts Study in the Santa Clara Watershed 
The objective of the New Development Impacts Study in the Santa Clara Watershed is 
to evaluate the effectiveness of the SUSMP BMP at reducing pollutants in stormwater 
runoff. 
 
The Regional Board, in a letter dated March 7, 2003, allowed the County and the City of 
Santa Clarita to fulfill this permit requirement by simulating the expected improvements 
from implementation of SUSMP through a mathematical modeling. On  
November 13, 2003, we submitted a work plan to the Regional Board.  The EPA’s 
Storm Water Management Model was used to conduct a deterministic hydrological 
modeling coupled with a stochastic Monte Carlo approach for modeling stormwater 
runoff water quality. 
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A small watershed tributary to the Santa Clara River in the western side of the City of 
Santa Clarita was selected for monitoring and modeling.  The 126-acre drainage area of 
this pre-SUSMP site includes a mix of residential and commercial land uses; therefore, 
meeting both the drainage area sizing and land-use criteria for the modeling project.  

 
A monitoring station and rain gage were installed at the outlet of the watershed.  The 
station included a flow meter and automatic sampler.  The equipment was able to 
monitor remotely through a cell phone connection and hydrologic data was downloaded 
on a weekly basis. 
 
The final report for this project will be forwarded as soon as quality control checks are 
completed, anticipated to be Fall 2007. 
 
1.2.3.2 Peak Discharge Impact Study 
This study was conducted to fulfill the requirement to develop numeric criteria for peak 
flow control by assessing the potential cause and effect relationships between 
urbanization in watersheds and stream erosion in the County. 
 
The SCCWRP and Los Angeles County Flood Control District jointly conducted the 
study through a consultant contract.  The study results were previously reported.  An 
Executive Summary can be found in Appendix B of the 1994-2005 Integrated Receiving 
Water Impacts Report. 
 
1.2.3.3 BMP Effectiveness Study 
The Municipal Stormwater Permit requires a study of the effectiveness of various BMPs.  
Five different types of BMPs have been chosen for this study.  These BMPs included: 
 

• Five catch basin inserts connected in series with a hydrodynamic separator 
downstream of these inserts in the City of South Pasadena. 

 
• Enhanced manhole in a Public Works maintenance yard, in the City of  

Los Angeles. 
 

• Bioswale located in the City of Los Angeles inside a small public park. 
 

• Treatment train consisting of a wet vault for oil and sediments separation 
followed by an infiltration trench inside a metal recycling facility in the City of  
Los Angeles. 

 
Monitoring started during the 2004-05 season.  Current activities included continued 
monitoring at the bioswale site in the City of Los Angeles and the catch basin insert and 
hydrodynamic separator device in the City of South Pasadena.  Efforts also continued in 
the design and construction of flow measuring devices, installation of water samplers,  
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and development of monitoring plans for the metals filtration units at the Sun Valley 
Park Project.  Due to technical issues, monitoring of that project has not yet begun.  The 
selected BMPs will be evaluated for effectiveness of removing various pollutants from 
stormwater runoff. 
 
P:\wmpub\DATA MANAGEMENT\Monitoring\0607 MS4 Monitoring Data\06-07 strm water quality report\0607 report\Section 1.doc 
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Mass Emission Sites were established and monitored throughout the County in an effort 
to characterize the water quality of the channels and streams.  Tributary sites were 
selected to characterize the water quality of the channels and streams subwatersheds. 
 
2.1 MASS EMISSION SITE SELECTION  
Public Works monitored at seven mass emission stations, Ballona Creek,  
Malibu Creek, Los Angeles River, Coyote Creek, San Gabriel River,  
Dominguez Channel, and Santa Clara River.  The seven mass emission monitoring 
stations collected water quality data from 2,060 square miles. 
 
Four of the mass emission monitoring stations installed under the original 1990 Permit 
were retained under the 1996 and the 2001 Municipal Stormwater Permit; specifically 
Ballona Creek, Malibu Creek, Los Angeles River, and San Gabriel River.  The  
Coyote Creek monitoring station was monitored under the 1990, 1996, and  
2001 Municipal Stormwater Permit, though monitoring was not required under the  
1996 Municipal Stormwater Permit.  Monitoring began at Dominguez Channel mass 
emission station during the 2001-02 season.  Sampling at the Santa Clara mass 
emission station began during the 2002-03 season. 
 
2.2 MASS EMISSION MONITORING LOCATIONS AND DRAINAGE 

AREAS  
Figure 2-1 is an overview of the study area with all mass emission monitoring sites 
shown.  Table 2-1 also indicates the dominant land use associated with each monitoring 
site and the total drainage area.  
 
Provided below is a description of the seven mass emission stations, Ballona Creek, 
Malibu Creek, Los Angeles River, San Gabriel River, Coyote Creek,  
Dominguez Channel, and Santa Clara River, required by the Municipal Stormwater 
Permit for the 2006-07 monitoring period.  Figures 2-2 through 2-8 show the location of 
each monitoring station along with a description of its land use.  
Ballona Creek Monitoring Station (S01)  
The Ballona Creek monitoring station is located at the existing stream gage station 
(Stream Gage F38C-R) between Sawtelle and Sepulveda Boulevards in the City of  
Los Angeles.  At this location, which was chosen to avoid tidal influences, the upstream 
tributary watershed of Ballona Creek is 88.8 square miles.  The entire Ballona Creek 
Watershed is 127.1 square miles.  Ballona Creek is a concrete-lined trapezoidal 
channel at the gaging station.  This station can be found on Thomas Guide  
page 672 G-4. 
 
Malibu Creek Monitoring Station (S02)  
The Malibu Creek monitoring station is located at the existing stream gage station 
(Stream Gage F130-9-R) near Malibu Canyon Road, south of Piuma Road.  The 
tributary watershed to Malibu Creek is 104.9 square miles at this location.  The entire 
Malibu Creek Watershed is 109.9 square miles.  This station can be found on  
Thomas Guide page 628 H-1. 
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Los Angeles River Monitoring Station (S10)  
The Los Angeles River Monitoring Station is located at the existing stream gage station 
(Stream Gage F319-R) between Willow Street and Wardlow Road in the City of  
Long Beach.  At this location, which was chosen to avoid tidal influences, the total 
upstream tributary drainage area for the Los Angeles River is 825 square miles.  This 
river is the largest watershed outlet to the Pacific Ocean in the County.  At the site, the 
river is a concrete-lined trapezoidal channel.  This station can be found on Thomas 
Guide page 795 C-1. 
 
Coyote Creek Monitoring Station (S13)  
The Coyote Creek Monitoring Station is located at the existing Army Corps of Engineers 
stream gage station (Stream Gage F354-R) below Spring Street in the lower  
San Gabriel River Watershed.  The site assists in determining mass loading for the  
San Gabriel River Watershed.  At this location, the upstream tributary area is  
150 square miles (extending into Orange County).  The sampling site was chosen to 
avoid backwater effects from the San Gabriel River.  Coyote Creek, at the gaging 
station, is a concrete-lined trapezoidal channel.  The Coyote Creek sampling location 
has been an active stream gaging station since 1963.  This station can be found on 
Thomas Guide page 796 H-2. 
 
San Gabriel River Monitoring Station (S14)  
The San Gabriel River Monitoring Station is located at an historic stream gage station 
(Stream Gage F263C-R), below San Gabriel River Parkway in Pico Rivera.  At this 
location the upstream tributary area is 450 square miles.  The San Gabriel River, at the 
gaging station, is a grouted rock-concrete stabilizer along the western levee and a 
natural section on the eastern side.  Flow measurement and water sampling are 
conducted in the grouted rock area along the western levee of the river.  The length of 
the concrete stabilizer is nearly 70 feet.  The San Gabriel River sampling location has 
been an active stream gaging station since 1968.  This station can be found on  
Thomas Guide page 676 J-2. 
 
Dominguez Channel Monitoring Station (S28)  
The Dominguez Channel Monitoring Station is located at Dominguez Channel and 
Artesia Boulevard in the City of Torrance.  At this location, which was chosen to avoid 
tidal influence, the upstream tributary area is 33 square miles.  The portion of the river 
where the monitoring site is located is a concrete-lined rectangular channel.  This 
station can be found on Thomas Guide page 733 H-7. 
 
Santa Clara River Monitoring Station (S29)  
The Santa Clara Monitoring Station is located at the Santa Clara River and  
The Old Road in Santa Clara.  The Santa Clara River has a soft bottom for the most 
part, which makes flow monitoring extremely difficult.  When first put into operation, this 
location was chosen because flow monitoring was possible from the existing  
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USGS 11108000 Santa Clara River near Saugus California Stream Gaging Station.  
Currently, Public Works’ Water Resources Division operates a real-time stream gaging 
station at the site.  The upstream tributary area is 411 square miles.  This station can be 
found on Thomas Guide page 4550 B-2. 
 
2.3 TRIBUTARY SITE SELECTION  
All six of the tributary monitoring stations, Big Dalton\Walnut Creek, Puente Creek,  
Upper San Jose Creek, Maplewood Channel, North Fork Coyote Creek, and SD 21 
(Artesia-Norwalk Drain), were established in accord with the 2001 Municipal Stormwater 
Permit.  Monitoring began during the 2006-07 season.  The six tributary  
monitoring stations were used to collect water quality data from subwatersheds in the 
San Gabriel River Watershed Management Area. 
 
2.4 TRIBUTARY MONITORING LOCATIONS AND DRAINAGE AREAS  
Figure 2-9 is an overview of the study area showing all the tributary monitoring sites. 
 
Provided below is a description of the six tributary monitoring stations required by the 
Municipal Stormwater Permit for the 2006-07 monitoring period.  From the furthest 
upstream to the furthest downstream, these stations were identified as  
Big Dalton\Walnut Creek, Puente Creek, Upper San Jose Creek, Maplewood Channel,  
North Fork Coyote, and SD 21 (Artesia-Norwalk Drain).  Figures 2-10 through 2-15 
show the location of each monitoring station. 
 
Big Dalton\Walnut Creek (TS13) 
The Big Dalton\Walnut Creek tributary monitoring site is located on the confluence of 
Big Dalton Wash and Walnut Creek near the intersection of Francisquito Avenue and 
Dalewood Street, in the City of Baldwin Park.  The upstream tributary watershed area of 
Big Dalton\Walnut Creek is approximately 101.98 square miles.  This station can be 
found on Thomas Guide page 638 B-1. 
 
Puente Creek (TS14) 
The Puente Creek tributary monitoring site is located on Puente Creek in the City of 
Industry, where Don Julian Road crosses Puente Creek.  The upstream tributary 
watershed area of Puente Creek is approximately 8.45 square miles.  This station can 
be found on Thomas Guide page 638 A-7. 
 
Upper San Jose Creek (TS15) 
The Upper San Jose Creek tributary monitoring site is located on Upper San Jose 
Creek in the City of Industry, upstream of the confluence with Puente Creek.  The site is 
approximately 500 feet south of where Don Julian Road crosses Puente Creek.  The 
upstream tributary watershed area of Upper San Jose Creek is approximately  
72.60 square miles.  This station can be found on Thomas Guide page 638 A-7. 
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Maplewood Channel (TS16) 
Maplewood Channel tributary monitoring site is located on Maplewood Channel in 
Bellflower City, where Trabuco Street ends and crosses Maplewood Channel.  The 
upstream tributary watershed area of Maplewood Channel is approximately  
4.90 square miles.  This station can be found on Thomas Guide page 736 D-5. 
 
North Fork Coyote Creek (TS17) 
The North Fork Coyote Creek tributary monitoring site is located on North Fork Coyote 
Creek in the City of Cerritos, where Artesia Boulevard crosses North Fork Coyote 
Creek.  The upstream tributary watershed area of North Fork Coyote Creek is 
approximately 34.89 square miles.  This station can be found on Thomas Guide  
page 737 D-7. 
 
SD 21 (Artesia-Norwalk Drain) (TS18) 
The SD 21 (Artesia-Norwalk Drain) monitoring site is located on SD 21  
(Artesia–Norwalk Drain) in the City of Long Beach, where Wardlow Road crosses the 
SD 21 (Artesia-Norwalk Drain).  The upstream tributary watershed area of this site is 
approximately 4.14 square miles.  This station can be found on Thomas Guide  
page 796 J-1. 
 
P:\wmpub\DATA MANAGEMENT\Monitoring\0607 MS4 Monitoring Data\06-07 strm water quality report\0607 report\Section 2.doc 
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This section describes the field and laboratory methods used to implement the 
Monitoring Program, which includes precipitation and flow monitoring, stormwater 
sampling, and laboratory analyses.  

3.1 PRECIPITATION AND FLOW MEASUREMENT  
3.1.1 Precipitation Monitoring  
Every monitoring station has a minimum of one automatic tipping bucket (intensity 
measuring) rain gage located nearby or within the tributary watershed.  Large 
watersheds may require multiple rain gages to accurately characterize the rainfall.  
Public Works operates various automatic rain gages throughout the County.  Existing 
gages near the monitored watersheds are also utilized in calculating stormwater runoff 
and are essential to develop runoff characteristics for these watersheds.  
 
3.1.2 Flow Monitoring  
Flow monitoring equipment is needed to trigger the automated samplers because the 
Monitoring Program requires flow-weighted composites for many constituents.  Flows 
are determined from water elevation measurements as described below.  
 
A storm drain’s water elevation is measured by the stage monitoring equipment, and the 
flow rate is derived from a previously established site specific rating table or calculated 
with an equation such as Manning's.  Public Works uses rating tables generated from 
storm drain cross sections analysis and upstream/downstream flow characteristics.  The 
rating tables are modified if it is demonstrated in the field through stream velocity 
measurements that calculated table values are incorrect.  Previous stormwater flow 
measurement efforts indicated that all stations will require multiple storm events to 
gather the data necessary for calibration of the measurement devices. 
 
The automatic samplers utilize pressure transducers as the stage measurement device.  
However, pressure transducers are only accurate as flow measurement devices in open 
channel flow regimes.  Storm drain monitoring sites were selected that did not flow 
under pressure conditions for storms of less than a 10-year event.  

3.2 STORMWATER SAMPLING  

3.2.1 Sample Collection Methods  
Grab and composite sample collection methods, defined below, were used during the 
2006-07 storm season.  
 

• Grab Sample - a discrete, individual sample taken within a short period of time, 
usually less than 15 minutes.  This method is used to collect samples for 
constituents that have very short holding times and specific collection or 
preservation needs. 
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• Composite Sample - a mixed or combined sample created by combining a 
series of discrete samples (aliquots) of specific volume, collected at specific  
flow-volume intervals.  Composite sampling is ideally conducted over the 
duration of the storm event.  

 
Grab samples were collected during the initial portion of the storm event (on the rising 
limb of the hydrograph) and taken directly to the laboratory. 
 
Most flow-weighted composite storm samples were obtained using an automated 
sampler to collect samples at flowpaced intervals.  The Santa Clara River Station is not 
automated so composite samples were obtained by sampling discretely every  
twenty minutes for the first three hours of the storm, and then mixing the discrete 
samples in the laboratory in proportion to the measured flow rates. 
 
The samplers were programmed during the storm season to start automatically when 
the water level in the channel or storm drain exceeded two inches above the current 
stage.  This rule of thumb was based upon years of experience of monitoring in local 
watersheds.  It was particularly useful when samplers needed to be reset to capture 
storms occurring a little over 24-hours apart and it was not possible to wait for flows to 
return to a dry-weather stage level.   
 
A sample was collected each time a set volume of water had passed the monitoring 
point (this volume is referred to as the pacing volume or trigger volume).  The sample 
was stored in glass containers within the sampler.  An eight-liter sample size minimum 
was required to conduct the necessary laboratory analyses for all the constituents.  The 
automated sampler was deactivated by field personnel within 48-hours after the end of 
each storm event.  This technique proved practical for storms occurring a little over  
24-hours apart. 
 
Samples were retrieved from the automated samplers as soon as possible to meet 
laboratory analysis holding time requirements.  As samples were collected, rainfall and 
runoff data were logged and stored for transfer to the office. 
 
3.2.2 Field Quality Assurance/Quality Control Plan  
Quality Assurance/Quality Control (QA/QC) is an essential component of the monitoring 
program. Evaluation of Analytes and QA/QC Specifications for Monitoring Program 
(Woodward-Clyde, 1996a) describes the procedures used for bottle labeling,  
chain-of-custody tracking, sampler equipment checkout and setup, sample collection, 
field blanks to assess field contamination, field duplicate samples, and transportation to 
the laboratory. 
 
An important part of the QA/QC Plan is the continued education of all field personnel.  
Field personnel were adequately trained from the onset and informed about new 
information on stormwater sampling techniques on a continuing basis.  Field personnel  
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also evaluate the field activities required by the QA/QC Plan, and the Plan is updated if 
necessary.  Properly performed monitoring station set up, water sample collection, 
sample transport, and laboratory analyses are also vital to the collection of accurate 
data. 
 
Bottle Preparation  
A minimum of three sets of bottles was available for each monitoring station so that 
change outs could be made quickly between closely occurring storms.  Bottle labels 
contained the following information: 
 

• Public Works’ FSID Number.  
 

• Station Number. 
 

• Station Name.  
 

• Laboratory Analysis Requested.  
 

• Date (To be completed at time of sampling). 
 

• Time (To be completed at time of sampling). 
 
Bottles were cleaned at the laboratory prior to use, then they were labeled and stored in 
sets.  Each station was provided with the same number, types, and volumes of bottles 
for each rotation unless special grab samples were required.  Clean composite sample 
bottles were placed in the automated sampler when samples were collected.  This 
practice ensured readiness for the next storm event.  All bottles currently not in use 
were stored and later transported in plastic ice chests.  Composite sample bottles were 
limited to a maximum of 2-1/2 gallons each, to ensure ease of handling.  
 
Chain-of-Custody Procedure  
Chain-of-custody forms were completed to ensure and document sample integrity.  
These procedures establish a written record which tracks sample possession from 
collection through analysis.  
 
Field Setup Procedures  
All field sampling locations were fixed sites, with the sampler placed on a public road or 
flood control right-of-way.  Field staff prepared the sampler to collect the next set of 
samples (either in storm mode or in dry-weather mode) after collecting the current 
samples.  Inspection of visible hoses and cables was performed to ensure proper 
working conditions according to the site design.  Inspection of the strainer, pressure 
transducer, and auxiliary pump was performed during daylight hours in nonstorm 
conditions.  
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The automated sampler was checked at the beginning of the storm (during grab sample 
collection) to ensure proper working condition and to see if flow composite samples 
were being collected properly.  Dry-weather collection techniques were similar, with 
grab and 24-hour composite samples being collected.  
 
Bottles were collected after each event and packed with ice and foam insulation inside 
individually marked ice chests.  Chain-of-custody forms were completed by field staff 
before transportation of the samples to the laboratory.  Under no circumstance were 
samples removed from the ice chest during transportation from the field to the 
laboratory.  
 
Field Quality Assurance/Quality Control  
Sample representativeness, accuracy, and precision were assessed through analysis of 
duplicate grab samples.  The monitoring program included field duplicates to assess the 
precision of laboratory results.  A field duplicate, the origin of which was unknown to the 
laboratory, was collected at one site for each sampling event.  This methodology for 
assessing laboratory testing procedures provided data to measure the precision and 
accuracy of the laboratory results.  Field blanks were collected in order to assess 
sampling techniques for grab sampling. 
 
3.3 LABORATORY ANALYSES  
The Department of Agricultural Commissioner/Weights and Measures (ACWM) 
Environmental Toxicology Laboratory provides water quality laboratory and related 
services to Public Works.  The ACWM lab is state-certified to perform the water quality 
analyses.  The ACWM Lab maintains a laboratory analysis program that includes 
Quality Assurance and Quality Control protocols consistent with the objectives of the 
monitoring program required by the Permit.  
 
The ACWM subcontracts toxicity testing with Aquatic Bioassay Consulting Laboratories, 
Inc., of Ventura, California.  This laboratory is accredited by the State of California’s 
Environmental Laboratory Accreditation Program for Whole Effluent Toxicity of 
Wastewater testing, as well as for other types of analysis. 
 
3.3.1 Chemical and Biological Analysis  
The Municipal Storm Water Permit specifies the suite of analyses and associated 
minimum levels (MLs) for samples collected at mass emission stations.  All the 
laboratory methods used for analyzing stormwater samples are approved by the 
California Department of Health Services and are in conformance with  
EPA approved methods.  
 
Table 3-1 shows all the constituents monitored during the 2006-07 reporting period, 
including constituents analyzed with composite or grab samples.  The table lists the 
method number, the PQL (which is the same as ML as defined in the Municipal Storm 
Water Permit), the method detection limit, and other relevant information for each 
constituent. 
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The Municipal Storm Water Permit generally defines method detection limit and ML (i.e., 
PQL) as follows:  
 

• Method detection limit means the minimum concentration of a substance that can 
be measured and reported with 99 percent confidence that the analyte 
concentration is greater than zero. 

 
• ML means the concentration at which the entire analytical system must give a 

recognizable signal and acceptable calibration point.  
 
• The ML is the concentration in a sample that is equivalent to the concentration of 

the lowest calibration standard analyzed by a specific analytical procedure, 
assuming that all the method specified sample weights, volumes, and processing 
steps have been followed. 

 
• Throughout this report, -99 for sample results indicate the analyte concentration 

is less than the ML.  
 
The primary objective of the laboratory QA/QC program is to ensure that the analyses 
are scientifically valid, defensible, and of known precision and accuracy.  The ACWM 
laboratory maintains QA/QC procedures (as described in their Quality Assurance 
Manual) in accordance with requirements of the California Department of Health 
Services.  The ACWM laboratory standard operation procedures include method 
validation, equipment calibration, preventive maintenance, data validation procedures, 
assessment of accuracy and precision, corrective actions, and performance and system 
audits.   
 
ACWM Lab conducted the QA/QC review and data validation for the 2006-07 
monitoring data, and the QA/QC documentation is available within the ACWM Lab files. 
The validated data as provided by the ACWM Lab were used for data analysis and 
interpretation with no further QA/QC review.  

3.3.2 Toxicity Analysis  
Toxicity analysis was performed by the following methods: 
 

• Ceriodaphnia dubia seven-day survival and reproduction tests. 
 

• Strongylocentrotus purpuratus (sea urchin) fertilization test. 
 
The tests were performed using sample concentrations of 100 percent, 56 percent,  
32 percent, 18 percent, 10 percent and 0 percent (N-control) to determine the level of 
toxicity.  These tests were conducted under guidelines prescribed in Short-Term 
Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to West 
Coast Marine and Estuarine Organisms (EPA, 1995). 
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Water quality measurements (temperature, pH, dissolved oxygen, hardness, 
conductivity, and alkalinity) were made for each sample at the beginning and throughout 
each test.  These measurements were performed to ensure there were no large 
variations in water quality, which can affect the accuracy of the toxicity tests.  
 
P:\wmpub\DATA MANAGEMENT\Monitoring\0607 MS4 Monitoring Data\06-07 strm water quality report\0607 report\section 3.doc 
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This section describes the results, data analysis, and recommendations for the  
2006-07 Monitoring Program.  
 
4.1 HYDROLOGY:  PRECIPITATION AND FLOW 
The monthly rainfall during the 2006-07 storm season was compared to the long-term 
pattern of rainfall in Figure 4-1.  Figure 4-2 illustrates that the total annual rainfall of  
2.48 inches during the 2006-07 storm season in downtown Los Angeles was just  
15 percent of the average annual rainfall.  The average annual rainfall over  
136 seasons at Station 716, Ducommun Street in downtown Los Angeles is about  
15.51 inches.  Table 4-1 summarizes the hydrologic and meteorological conditions of 
each station-event monitored during this storm season. 
 
Appendix A contains hydrographs for each fully-monitored storm of the 2006-07 season.  
Each hydrograph includes the time of the first and last composite sample aliquot 
collection, the sample volume interval, runoff volume, and the percent of storm sampled. 
 
Public Works’ Water Resources Division has been operating the Santa Clara River 
runoff gaging station since the end of 2005, avoiding discharge record issues 
encountered last season.  However, issues did come up at other sites over the course 
of the monitoring period.  Public Works’ Watershed Management Division’s automated 
sampler flow data was used in those instances where the official record discharge data 
from Water Resources Division was not available or had technical issues.  Instances 
where this occurred are indicated in the hydrographs in Appendix A. 
 
4.2 STORMWATER QUALITY 
An inventory of the composite and grab samples taken for the chemical and biological 
analysis and toxicity analysis during the 2006-07 monitoring season is included in 
Tables 4-2, 4-2a, and 4-3.  
 

4.2.1 Mass Emission Analysis  
This section provides a description of wet- and dry-weather mass emission results 
generated during the 2006-07 monitoring season. 
 
Public Works analyzes an extensive number of individual water quality constituents, the 
results of which are included in Appendix B.  A comparison was made between mass 
emission water quality results and the most stringent water quality objectives amongst 
the Ocean Plan, the Basin Plan, and the CTR.  The freshwater final acute criteria set by 
the California Department of Fish and Game was also used to provide water quality 
standards for chlorpyrifos and diazinon. 
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The Municipal Stormwater Permit specifically requires the Los Angeles County Flood 
Control District to assess the pollutant loading for the sampling events that are analyzed 
for the complete list of constituents following the 2006-07 storm season.  In addition, the 
Municipal Stormwater Permit requires the identification and analysis of any long-term 
trends in stormwater or receiving water runoff.  An analysis of the correlation between 
pollutants of concern and Total Suspended Solids (TSS) loadings for the sampling 
events was also performed. 
 
4.2.1.1 Comparison Study 
A comparison to the most stringent applicable water quality standards from among the 
Basin Plan, the Ocean Plan, or the CTR for mass emission monitoring was conducted 
as required by the Municipal Stormwater Permit.  The California Department of Fish and 
Game provided freshwater final acute criteria water quality standards for chlorpyrifos 
and diazinon. 
 
The Basin Plan is designed to enhance water quality and protect the beneficial uses of 
all regional waters.  The Ocean Plan is applicable to point source discharges to the 
ocean.  The CTR promulgates criteria for priority toxic pollutants in the State of 
California for inland surface waters and enclosed bays and estuaries.  Constituents that 
exceeded the most stringent applicable water quality standards are highlighted in 
Appendix B and Table 4-4.  Table 4-4 and Figure 4-3 summarize this comparison 
analysis. 
 
The following conclusions were drawn from the mass emission comparison study: 
 
5  

Wet Weather 
Public Works met the Municipal Stormwater Permit requirement by monitoring at least 
three storms including the first one.  Typically, Public Works monitors one additional 
storm each season, but this was impossible due to the very dry storm season.  Also, 
many of the storms were sporadic and localized, leading to inconsistencies in the dates 
of monitored storms across the watersheds.  Some storms were slightly under the 
NPDES Municipal Stormwater Permit 0.25 inches total rainfall requirement. 
 
Monitoring at Dominguez Channel and Santa Clara River stations were the exception.  
Dominguez Channel was fully monitored four times, and the last event was to capture 
results to coincide with the Permit required second wet-weather toxicity test.   
Santa Clara River was fully monitored five times as the rainfall was more consistent in 
that higher elevation and manual sampling precluded any technical difficulties 
associated with automated samplers. 
 
Results at issue were chosen to be those in which at least 75 percent of samples 
exceeded applicable water quality standards.  This is similar to the pollutant 
investigation threshold of three exceedances of four sampling events in the Tributary 
Monitoring Program.  A general overview of the results at issue is best presented using 
Table 1 below.  An x indicates constituents for which at least 75 percent of samples 
exceeded applicable water quality standards in each watershed. 
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Table 1. Constituents for which at least 75 percent of samples exceeded applicable 
water quality standards for each watershed based on mass emission monitoring results. 
 

Watershed 

Constituents San 
Gabriel 
River 

Coyote 
Creek 

Los 
Angeles 

River 

Dominguez 
Channel 

Ballona 
Creek 

Malibu 
Creek 

Santa 
Clara 
River 

Enterococcus X X X X X X X 

Fecal 
Coliform X X X X X X X 

Total 
Coliform X X X X X  X 

Total 
Aluminum X X X X X X X 

Total Copper X X X X X X X 

Total Lead  X X X X   

Total Zinc  X X X X   

Ammonia  X  X X X X 

Cyanide   X X    

 
The results show that: 
 

• Bacteria exceedances were an issue throughout all of the watersheds during wet 
weather. 

 
• Consistent metals exceedances were also an issue among all watersheds. 

 
The results are in accord with the Constituents of Concern identified in the Department’s 
1994-2005 Integrated Receiving Water Impacts Report (Table 1, Executive Summary, 
page 5).  The Constituents of Concern considered both wet- and dry-weather monitoring 
results, using yearly mean constituent values and applicable water quality standards to 
calculate the frequency and magnitude of exceedances. 
 
Notable differences between this year’s results and the 1994-2005 list of Constituents of 
Concern included: 
 

• None of the dissolved metals were found to be an issue in any of the watersheds 
during this monitoring season.  Dissolved metals are a Constituent of Concern in 
Coyote Creek, Los Angeles, River, Dominguez Channel, and Ballona Creek. 
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• Exceedances of the standard for Cyanide were only found in Los Angeles River 
and Dominguez Channel as opposed to all watersheds as reported in the  
1994-2005 Integrated Receiving Water Impacts Report. 

• Diazinon is a Constituent of Concern in Dominguez Channel and Santa Clara 
River, but only one exceedance was found (Coyote Creek dry-weather event) 
during this monitoring year. 

 
• Ammonia was not identified as a Constituent of Concern in the 1994-2005 

Integrated Receiving Water Impacts Report, but consistent exceedances for 
Ammonia were found in samples taken at all stations, except at Los Angeles 
River.  

 
Dry Weather 
Public Works met the Municipal Stormwater Permit requirement for sampling two  
dry-weather samples at each monitoring station.  A general overview of the results at 
issue is best presented using Table 2 below.  An x indicates constituents for which at 
least 75 percent of samples (2 of 2 events) exceeded applicable water quality standards 
in each watershed. 
 
Table 2. Constituents for which at least 75 percent of samples exceeded applicable 
water quality standards for each watershed based on mass emission monitoring results. 
 

Watershed 

Constituents San 
Gabriel 
River 

Coyote 
Creek 

Los 
Angeles 

River 

Dominguez 
Channel 

Ballona 
Creek 

Malibu 
Creek 

Santa 
Clara 
River 

Enterococcus X   X X  X 

Fecal 
Coliform X    X   

Total Copper X X X X X X X 

Cyanide  X X     

Chloride       X 

Ammonia X X X X    

Sulfate      X  

Total 
Dissolved 
Solids 

 X   X   
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The results show: 
 

• As with the wet-weather results, these results were in general agreement with 
those on the list of Constituents of Concern identified in the 1994-2005 Integrated 
Receiving Water Impacts Report.  The strongest exceptions were that no 
dissolved metals or Diazinon exceedances were found. 

 
• Consistent Enterococcus indicator bacteria exceedances were found in  

the San Gabriel River, Dominguez Channel, Ballona Creek, and Santa Clara 
River during dry weather. 

 
• Fecal Coliform was also an issue for Ballona Creek and San Gabriel River.  

Malibu Creek had no exceedances of the water quality standards for 
Enterococcus and Fecal Coliform during dry weather during this season. 

 
• Consistent Total Copper exceedances were found in all watersheds as was 

indicated above during wet-weather events. 
 

• Cyanide exceedances crossed the 75 percent exceedances parameter only at 
the Coyote Creek and Los Angeles River, whereas it is a listed Constituent of 
Concern across all watersheds. 

 
• Chloride and Total Dissolved Solids (TDS) were not identified as Constituents of 

Concern.  However, all dry weather samples exceeded the water quality 
objective guidelines at Santa Clara River for Chloride; and Ballona Creek and 
Coyote Creek for TDS. 

 
• Note that there are no water body specific objectives for TDS at Ballona Creek, 

Coyote Creek, and Dominguez Channel.  The effluent limit was based upon the 
guidelines in the Basin Plan, which would be protective of the potential MUN 
Beneficial Use. 

 
• Sulfate and Ammonia exceedances were found to be an issue during  

dry weather.  Those two constituents are not on the list of Constituents of 
Concern identified in the 1994-2005 Integrated Receiving Water Impacts Report.  
Sulfate was an issue in Malibu Creek, and Ammonia was an issue in San Gabriel 
River, Coyote Creek, Los Angeles River, and Dominguez Channel during dry 
weather. 

 

Loading and Trend Analysis 
Public Works met the Municipal Stormwater Permit requirement to collect and analyze 
TSS samples at all mass emission stations equipped with automated samplers for storm 
events of at least 0.25 inches of rainfall.  The concentrations for TSS for each storm is
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shown in Table 4-7 and the total loading for TSS for each mass emission station is 
shown in Table 4-8.  An estimate of the total pollutant loads for each mass emission 
station is shown in Table 4-9, representative of stormwater and urban runoff. 
 
It is possible to see if there is any correlation between storm events and the amount of 
pollutant loading, by analyzing the pollutant loading at each mass emission station,. 
 
Figure 4-4 represents an analysis of trends in stormwater or receiving water quality.  
Some first flush phenomena are observed, primarily with pollutants associated with 
particulate matter, and storms with greater runoff volumes typically have larger pollutant 
loadings.  It may be possible to analyze the loading as it relates to total precipitation or 
precipitation intensity, although an analysis of loading versus time yields little useful 
information in the short term. 
 
Long term temporal trends cannot be found by analyzing one year’s worth of data and 
an analysis of historical long term temporal trends can be found in the 1994-2005 
Integrated Receiving Water Impacts Report.  Additional long term trend analysis will be 
conducted for the next Integrated Receiving Water Impacts Report. 
 
Public Works has recently developed an Integrated Water Quality Database.  Trend 
analysis can be conducted with less effort, once previously collected data is entered into 
the system. 
 
The following conclusions were deduced from the loading analysis: 
 

• The extremely low amount of rain created an unusual combination of modest 
pollutant loads and high concentrations.  This can be explained as a first flush 
phenomenon.  Pollutants accumulate during the dry season and wash off during 
the first storm event(s) of the year. 

 
• The total runoff volume and pollutant loading at the Los Angeles River  

Monitoring Station was usually higher than at the other monitoring stations.   
Los Angeles River has approximately two to twenty-five times the surface area of 
the other watersheds.  This creates more potential for surface runoff pollution 
and likely explains, in part, the increased loading of constituents at the  
Los Angeles River Monitoring Station when compared to the other monitoring 
stations. 

 
• The storm on December 9, 2006, produced the single largest TSS load of the 

season at the Los Angeles River with a load 6,650 tons.  The Los Angeles River 
is the largest contributor of TSS out of the seven mass emission stations 
monitored, although other watersheds sometimes contribute larger loads during 
particular storm events. 
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• Five of the seven mass emissions stations exhibited first flush phenomena for 
TSS.  TSS concentrations tended to increase over the season at Coyote Creek, 
and concentrations in the Santa Clara Watershed varied largely by storm.  

 
• TSS concentrations were usually much higher during wet weather than during 

dry sampling events.  However, the first dry-weather sampling event at  
San Gabriel River was higher than any measured wet-weather events at the 
same location. 

 
• High levels of Aluminum, bacteria, Copper, Lead, Nickel and Zinc were observed 

at most mass emission stations during most events, and the metals levels tended 
to decline through the storm season. 

 
• MBAS loading, which indicates the presence of surfactants, was generally higher 

in the more urbanized watersheds.  MBASs tended to exhibit first flush 
phenomena in more rural watersheds, but tended to be present at fairly constant 
levels in the more urbanized watersheds.  This suggests continuous sources in 
the urbanized areas, while the more rural watersheds may have periodic or 
seasonal sources. 

 
• In general, TDS loads and loads from individual dissolved constituents increased 

during the storm season, most likely due to the presence of water in the 
watersheds after the first storm.  This water collected dissolved materials and 
was then flushed into the MS4 system by additional rainfall.  However, other 
dissolved constituents were observed mainly during the first storm, suggesting 
that they are present on the surface rather than in the ground. 

 

Pollutant Loading Example 
At the request of the Regional Water Quality Control Board, below is an example of the 
pollutant loading calculation: 
 
Site:   Ballona Creek Mass Emission Station 
 
Storm event:  12/25/2003 
 
Constituent:  Nitrate 
 
Concentration: 4.75mg/L 
 
Runoff Volume: 481.8 acre-ft  (440 acre-ft Runoff + 41.8 acre-ft Base Flow) 
1lb = 454 g 
1g = 1,000 mg 
1L = 0.03531467 ft3 
1 ft3 = 2.2957 x 10 –5 acre-ft 
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Pollutant Loading = (Pollutant Concentration)(Runoff Volume) 
 
Pollutant Load = (4.75 mg/L)(481.8 acre-ft)(1g/1,000 mg)(1 lb/454g)(1 ft3/2.2957 x 10 –5 
acre-ft)( 1L/0.03531467 ft3) 
Pollutant Load = 6223 lbs. 
 

4.1.2.3 Correlation Study 
An analysis of the correlation between metals and other constituents and TSS levels for 
two mass emission and one tributary monitoring stations was performed.  Not all 
constituents had a sufficient number of detections to be correlated and the correlation 
between most constituents and TSS levels was poor.  Only those correlations with an 
R2 value greater than 0.4 are presented. 
 
Background 
The 1994-2005 Integrated Receiving Water Impacts Report presented an analyses of 
the metals and TSS correlation.  This report found that there was poor correlation 
between TSS and metals in all watersheds besides the Santa Clara River Watershed.  It 
was suggested to remove the TSS correlation requirement from the permit in order to 
free up resources for increased tributary monitoring.  These suggestions were included 
in the 2006 Report on Waste Discharge.  In anticipation of the Regional Water Quality 
Control Board’s concurrence, TSS correlation analysis was only conducted for the  
Santa Clara River Watershed, Ballona Creek Watershed and the Adams Drain 
Watershed in the 2005-06 Stormwater Monitoring Report. 
 
Public Works continued the reduced TSS correlation efforts recommended in the  
2006 Report of Waste Discharge as we did not receive any communication from the 
Regional Water Quality Control Board directing otherwise.  TSS correlations were 
prepared for the Santa Clara River, the San Gabriel River and Upper San Jose Creek, 
once previously collected data is entered into the system,. 
 
Current Efforts 
A trend line was projected on each of the constituent-versus-TSS plots and the 
coefficient of determination (R2) was calculated to see if there was any correlation 
between the concentrations for each constituent and TSS (Figure 4-5).  The closer the 
value of R2 is to the number one, the stronger the correlation of the two variables. 
 
TSS correlation can serve at least two purposes in a Stormwater Monitoring Program: 
 

• TSS testing alone could be substituted for an array of more costly tests, if strong 
correlations could be found between constituents of concern and TSS,.  TSS 
correlation would result in an ability to redirect limited resources away from 
laboratory analysis and towards other aspects of the Public Works’ compliance 
with the Municipal Stormwater Permit.  Laboratory analysis can vary greatly in 
cost and complexity.  Determination of TSS is an inexpensive and simple test, 
while measuring metal or pesticide concentrations can be very costly and require 
complex equipment. 

Conversion factors 
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• A second purpose that TSS correlation can play is in determining the origin and 
Best Management Practices (BMPs) for constituents.  Strong correlation between 
a constituent and TSS may indicate that the constituent is found in particulate 
matter in that watershed. Examples include heritage pesticides associated with 
erosion or metal dust associated with brake pads and tires.  Addressing pollution 
caused by particulate matter will have different challenges and require different 
techniques than pollution caused by liquids or gases.   

 
The following conclusions were deduced from the correlation study analysis: 
 

• The Santa Clara River Watershed, which the 1994-2005 Integrated Receiving  
Water Impacts Report indicated exhibited the largest number of correlations, had 
only six constituents what correlated with TSS with an R2 value greater than 0.4. 
(Ammonia 0.71, Nitrate (N) 0.68, Nitrate (NO3) 0.67, Total Selenium 0.49, Total 
Cadmium 0.48, Total Organic Carbon 0.41). 

 
• Three of the correlations were a form of Nitrogen, possibly suggestive of fertilizer 

runoff from landscaped areas or agriculture. 
 

• The San Gabriel River Watershed had 19 constituents with a R2 value greater 
than 0.4. (Alkalinity 0.49, Total Antimony 0.70, Dissolved Antimony 0.70,  
Total Arsenic 0.58, Total Barium 0.58, Dissolved Barium 0.65,  
Total Chromium 0.86, Dissolved Chromium 0.61, Total Copper 0.54, Dissolved 
Copper 0.74, Cyanide 0.80, Hardness as CaCO3 0.52, Ammonia (N) 0.70, Total 
Nickel 0.47, Nitrate-N 0.65, pH 0.43, Specific Conductance 0.43, Sulfate 0.49,  
Total Coliform 0.47). 

 
• The highest R2 value in the San Gabriel River Watershed was 0.86 for  

Total Chromium.  This association of Chromium with particulate matter should be 
considered when implementing source identification and enforcement activities.   

 
• The Upper San Jose Creek Watershed had 17 constituents with a R2 value 

greater than 0.4. (Total Aluminum 0.96, Ammonia 0.50, Total Antimony 0.89, 
Total Arsenic 0.90, Total Barium 0.94, BOD 0.75, Total Cadmium 0.68, Total 
Chromium 0.95, Total Chromium VI 0.55, Total Copper 0.80, Dissolved 
Chromium VI 0.55, Total Iron 0.94, Dissolved Lead 0.80, Dissolved Nickel 0.44, 
Total Nickel 0.93, Dissolved Phosphorus 0.55, Dissolved Zinc 0.54).  

 
• The highest R2 value in the Upper San Jose Creek Watershed was 0.96 for Total 

Aluminum.  This association of Aluminum with particulate matter should be 
considered when implementing source identification and enforcement activities.  
Also of note is that the second highest correlation in the Upper San Jose 
Watershed (tributary to the San Gabriel River Watershed) was for  
Total Chromium with an R2 value of 0.95.  
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• San Gabriel River Watershed and Upper San Jose Creek Watershed had  
six metals in common that correlated to TSS with a R2 value greater than 0.4.  
They were Antimony, Arsenic, Barium, Chromium, Copper, and Nickel. 

 
• The Upper San Jose Creek Watershed exhibits correlations with R2 values 

greater than 0.8 for 9 metals.  They are Aluminum, Antimony, Arsenic, Barium, 
Chromium, Copper, Iron, Lead, and Nickel. 

 
• The relatively strong correlation between some metals and TSS in the Upper  

San Jose Creek Watershed and the continued correlation of these metals in the  
San Gabriel River Watershed should be used to prioritize BMPs and 
investigative/enforcement actions for those metals. 

 
• Correlation of TSS and constituent concentrations is poor in large watersheds 

with multiple sources.  Correlations are better in smaller watersheds, most likely 
due to the relatively larger degree of homogeneity in sources. 

 
• TSS correlation should be discontinued in the Mass Emissions Monitoring 

Program, but may prove to be a useful tool in the Tributary Monitoring Program. 
 

• Use of the newly created Integrated Water Quality Database will allow for more 
extensive TSS correlation efforts in the future.  At this point in time only the 
present year’s data is available, but efforts are underway to import historical 
water quality records. 

 

4.2.2 Tributary Monitoring Analysis  
This section provides a description and analysis of wet- and dry-weather tributary 
results generated during the 2006-07 monitoring season. 
 
Public Works met the Municipal Stormwater Permit requirement for tributary monitoring 
analysis by monitoring at least four storms, including the first storm of the season. 
Tributary monitoring analysis included all of the water quality constituents monitored 
under the mass emission monitoring program, Though only a requirement for the first 
storm of the season.  The results are included in Appendix B.  Flow was also measured 
and is reported as hydrographs, which can be found in Appendix A.  A comparison was 
made between tributary water quality results and the most stringent water quality 
objectives amongst the Ocean Plan, the Basin Plan, and the CTR, in order to identify 
the subwatersheds where stormwater discharges are causing or contributing to 
exceedances of water quality standards.  The freshwater final acute criteria set by the 
California Department of Fish and Game was also used to provide water quality 
standards for Chlorpyrifos and Diazinon.  
 
Since the tributary monitoring stations collect samples from subwatersheds within the 
San Gabriel River Watershed, the results from the San Gabriel River and Coyote Creek 
Mass Emission stations were also used in the analysis.  The Big Dalton Wash/Walnut 
Creek, Puente Creek, and Upper San Jose Creek stations are upstream of the  

RB-AR46492



SECTION FOUR Results,  Analysis, and Recommendations 

County of Los Angeles Department of Public Works 4-11 

San Gabriel River Mass Emission Station.  The North Fork Coyote Creek and Storm 
Drain 21 (Artesia-Norwalk Drain) stations are upstream of the Coyote Creek Mass 
Emission station.  The Maplewood Channel station is situated below the San Gabriel 
Mass Emission station.  Maplewood Channel results were analyzed in comparison with 
those from the Coyote Creek Mass Emission station due to their relatively close 
proximity. 
 
It was not possible to accurately identify any problems based on dry weather results as 
only two samples were taken at each tributary monitoring station in compliance with the 
Municipal Stormwater Permit as modified by the Los Angeles Regional Water Quality 
Control Board.  Nevertheless, efforts were expanded to analyze data from the two  
dry-weather events. 
 
Constituents that exceeded the applicable water quality standards are highlighted in 
Appendix B and Table 4-5.  Table 4-5 and Figure 4-3 summarize this comparison 
analysis.  Tables 3 and 5 below provide a summary of findings based upon this 
monitoring year’s results, using the three exceedances out of four sampling events (or  
75 percent of samples) pollutant investigation threshold parameter in the NPDES 
Municipal Stormwater Permit.  Tables 4 and 6 provide a ranked list of sites for 
consideration of management actions based upon monitoring conducted at the tributary 
monitoring sites this past year.  A ranking based upon loading rates per area was 
created for each of the Constituents of Concern identified in the 1994-2005 Integrated 
Receiving Water Impacts Report for San Gabriel River and Coyote Creek Mass 
Emission sites, as applicable to each tributary grouping. 
 
The following conclusions were drawn from the wet-weather tributary comparison study: 
 
Table 3. Constituents for which at least 75 percent of samples exceeded applicable 
water quality standards for each watershed based on San Gabriel River Watershed 
Tributary site monitoring results. 
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Watershed 

Constituents Dalton/Walnut 
Creek 
(SGR) 

Puente 
Creek 
(SGR) 

Upper 
San 
Jose 
Creek 
(SGR) 

Maplewood 
Channel 

(CC) 

North 
Fork 

Coyote 
Creek 
(CC) 

SD 21 
(Artesia-
Norwalk 
Drain) 
(CC) 

Enterococcus X X X X X X 

Fecal 
Coliform X X X X X X 

Total 
Coliform X X X X X X 

Total 
Aluminum X X X X X X 

Total Copper X X X X X X 

Total Lead  X  X X X 

Total Zinc  X X X X X 

Ammonia  X  X X X 

 
Note that the drains in the dark shaded cells above are tributary to the San Gabriel 
Mass Emission station.  The drains in the unshaded cells are and/or were analyzed as if 
they were tributary to the Coyote Creek Mass Emission station. 
 

• These results align generally with the Constituents of Concern for San Gabriel 
River and Coyote Creek Mass Emission stations, respectively, identified in the 
1994-2005 Integrate Receiving Water Impacts Report. 

 
• The exceptions are that no consistent exceedances were found for Dissolved 

Lead, one of the Constituents of Concern in Coyote Creek. 
 

• Ammonia exceedances in excess of the 75 percent parameter were found at 
some of the sites.  That constituent was not identified in the list of Constituents of 
Concern for San Gabriel River and Coyote Creek. 

 
• Total Zinc was not identified in the list of Constituents of Concern for San Gabriel 

River or Coyote Creek, yet significant exceedances were found in all tributaries 
except for the Big Dalton Wash/Walnut Creek site. 

 
• Total Aluminum was not identified as a Constituent of Concern in Coyote Creek, 

yet consistent exceedances were found in both of its tributaries. 
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• Cyanide was not found to be an issue exceedance in any tributary, contrary to 
the Constituent of Concern list for both San Gabriel River and Coyote Creek. 

 
Results from this past season’s monitoring were analyzed and a loading per area metric 
was used to prioritize pollutant reduction activities, in order to help focus management 
actions in the San Gabriel River and Coyote Creek Watersheds.  Only those 
Constituents of Concern that had consistent exceedances this past year were 
considered.  Below are the results of that analysis for wet weather: 
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Table 4. Ranking of San Gabriel River and Coyote Creek Tributary Monitoring 
sites for management actions per Constituent of Concern identified for the 
respective watersheds in the 1994-2005 Integrated Receiving Water Impacts 
Report.   

 
Constituents of Concern Management 

Action Rank 
Order (SGR 
shaded) 

Entero-
coccus 

(MPN/ 
hectare) 

Fecal 
Coliform 

(MPN/ 
hectare) 

Total 
Coliform 

(MPN/ 
Hectare) 

Total  
Aluminum 

(kg/ 
hectare) 

Total 
Copper 

(kg/ 
hectare) 

Total Lead 
(kg/ 

hectare) 

San Gabriel River Tributaries 

1 

 
Dalton/ 
Walnut 
Creek 

2.72505 E+11 
 

Dalton/ 
Walnut 
Creek 

3.65771 E+11 
 

Dalton/ 
Walnut 
Creek 

1.56237 E+12 
 

Dalton/ 
Walnut 
Creek 
2.53 E-02 

 

Dalton/ 
Walnut 
Creek 
4.47 E-04 

 

Dalton/ 
Walnut 
Creek 
2.04 E-03 

 

2 

 

Upper 
San Jose 

Creek 
1.9733 E+11 

 

 
Upper 

San Jose 
Creek 

2.498 E+10 
 

 
 

Puente 
Creek 

1.517 E+11 
 

Upper 
San Jose 

Creek 
2.15 E-02 

 

Upper San 
Jose Creek

3.27 E-04 
 

Upper San 
Jose Creek

1.33 E-04 
 

3 

 
Puente 
Creek 

3.216E+10 
 

 
Puente 
Creek 

2.176E+10 
 

Upper San 
Jose Creek

1.24734E+11 
 

 
Puente 
Creek 
5.50E-03 

 

 
Puente 
Creek 
9.17E-05 

 

 
Puente 
Creek 
3.21E-05 

 
Coyote Creek Tributaries 

1 
 

SD 21 
6.4383 E+12 

 

 
SD21 

6.4696 E+11 
 

 
SD21 

1.1617 E+13 
 

NA 
 

SD21 
1.23 E-02 

 

 
SD21 

1.02 E-02 
 

2 

Maple- 
Wood 

Channel 
5.364 E+12 

 

Maple- 
Wood 

Channel 
1.477 E+11 

 

Maple- 
Wood 

Channel 
7.405 E+12 

 

NA 

Maple-
wood 

Channel 
7.91 E-03 

 

Maple-
wood 

Channel 
4.47 E-03 

 

3 

North 
Fork 

Coyote 
Creek 

5.4322 E+11 
 

North 
Fork 

Coyote 
Creek 

8.3362 E+10 
 

North Fork 
Coyote 
Creek 

5.4199 E+11 
 

NA 

North Fork 
Coyote 
Creek 
5.84 E-04 

 

North Fork 
Coyote 
Creek 
1.64 E-03 

 

NA = Not Analyzed 
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The results in Table 4 indicate that: 
 

• The San Gabriel River Watershed would benefit from focusing management 
actions in the order of Dalton/Walnut Creek, Upper San Jose Creek, and Puente 
Creek, for all of the above Constituents of Concern. 

 
• The Coyote Creek Watershed would benefit from focusing management actions 

in the order of SD 21 (Artesia-Norwalk Drain), Maplewood Channel, and North 
Fork Coyote Creek. 

 
The following conclusions were drawn from the dry-weather tributary comparison study: 
 
Table 5. Constituents for which at least 75 percent of samples exceeded applicable 
water quality standards for each watershed based on San Gabriel River Watershed 
Tributary Site monitoring results. 
 

Watershed 

Constituents Dalton/Walnut 
Creek 
(SGR) 

Puente 
Creek 
(SGR) 

Upper 
San 
Jose 
Creek 
(SGR) 

Maplewood 
Channel 

(CC) 

North 
Fork 

Coyote 
Creek 
(CC) 

SD 21 
(Artesia-
Norwalk 
Drain) 
(CC) 

Enterococcus X X  X   

Fecal 
Coliform  X  X  X 

Total 
Coliform  X  X  X 

Total Copper X X X X X X 

Ammonia X X X  X X 

Cyanide     X  

Total 
Dissolved 
Solids 

    X X 

 
Note that the drains in the dark shaded cells above are tributary to the San Gabriel 
Mass Emission station.  The drains in the unshaded cells are and/or were analyzed as if 
they were tributary to the Coyote Creek Mass Emission station. 
 

• These results align generally with the Constituents of Concern for San Gabriel 
River and Coyote Creek mentioned above. 
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• The exceptions are that no consistent exceedances were found for Dissolved 
Lead in the Coyote Creek tributaries, nor for Cyanide in the San Gabriel River 
tributaries. 

 
• Total Lead exceedances did not surpass the 75 percent threshold at any of the 

sites. 
 

• Interestingly, dry-weather samples consistently exceeded the water quality 
objective guidelines for TDS in North Fork Coyote Creek and SD 21  
(Artesia-Norwalk Drain).  Note that there are no water body specific objectives for 
TDS in the Coyote Creek Watershed.  The effluent limit was based upon the 
guidelines in the Basin Plan, which would be protective of the potential MUN  
Beneficial Use. 

 
Results from the past year’s monitoring were analyzed and a loading per area metric 
was used to prioritize pollutant reduction activities, in order to help focus management 
actions in the San Gabriel River and Coyote Creek Watersheds.  Only those 
Constituents of Concern that had consistent exceedances this past year were 
considered.  Below are the results of that analysis for dry weather: 

 
Table 6. Ranking of San Gabriel River and Coyote Creek Tributary Monitoring sites for 
management actions per Constituent of Concern identified for the respective 
watersheds in the 1994-2005 Integrated Receiving Water Impacts Report. 
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Constituents of Concern Manage- 

ment 
Action  
Rank 
Order 
(SGR 
shaded) 

Entero-
coccus 

(MPN/ 

hectare) 

Fecal 
Coliform 

(MPN/ 

hectare) 

Total 
Coliform 

(MPN/ 

Hectare) 

Total 
Copper 

 (kg/ 

hectare) 

Cyanide 
(kg/ 

hectare) 

San Gabriel River Tributaries 

1 

 
Dalton/ 
Walnut 
Creek 

6.08 E+09 
 

 
Dalton/ 
Walnut 
Creek 

2.93 E+10 
 

 

Upper San 
Jose Creek

6.03 E+10 
 

Upper San 
Jose Creek 

7.08 E-04 
 

 
Dalton/ 
Walnut 
Creek 
7.79 E-03 

 

2 

 
Upper San 
Jose Creek 
 2.76 E+09 

 

 
Upper  

San Jose 
Creek 

 1.08 E+10 
 

 
Dalton/  
Walnut 
Creek 

 4.61 E+10 
 

Dalton/ 
Walnut 
Creek 
3.34 E-05  

 

 
Upper San 
Jose Creek  

 
1.49 E-04 

3 

Puente 
Creek 

1.52 E+09 
 

Puente 
Creek 
6.0 E+08 

 

Puente 
Creek 

3.96 E+09 
 

Puente  
Creek 
8.1 E+06 

 

Puente  
Creek 
1.09 E-06 

 
 

Coyote Creek Tributaries 

1 

Maple- 
Wood 

Channel 
1.2 E+11 

 

SD 21 
1.61 E+11 

 

SD 21 
8.81 E+12 

 

Maple-
wood 

Channel 
3.36 E-04 

 

Maple- 
Wood 

Channel 
5.84 E-05 

 

2 

SD 21 
1.29 E+09 

 

Maple- 
Wood 

Channel 
1.33 E+10 

 

Maple- 
Wood 

Channel 
6.0 E+12 

 

SD 21 
2.93 E-04 

 

SD 21 
5.03 E-05 

 

3 

North Fork 
Coyote 
Creek 

7.73 E+07 
 

North Fork 
Coyote 
Creek 

2.88 E+08 
 

North Fork 
Coyote 
Creek 

4.36 E+09 
 

North Fork 
Coyote 
Creek 
2.01E-05 

 

North Fork 
Coyote 
Creek 
1.55 E-05 
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The results above indicate that: 
 

• The San Gabriel River Watershed would benefit from focusing management 
actions in the order of Dalton/Walnut Creek, Upper San Jose Creek, and  
Puente Creek tributaries for all of the above Constituents of Concern. 

 
• The Coyote Creek Watershed would be beneficial to focus management actions 

in the order of Maplewood Channel, SD 21, and North Fork Coyote Creek 
tributaries for all of the above Constituents of Concern. 

 
4.2.3 Water Column Toxicity Analysis 
This section describes the water column toxicity results generated during the 2006-07 
storm season.  Water column toxicity monitoring was performed at all mass emission 
sites in accordance with the Municipal Stormwater Permit.  In total, four samples were 
analyzed for toxicity at each site.  An additional event was taken at the San Gabriel and 
Santa Clara River sites.  Dry-weather samples were collected on October 31, 2006, and 
April 2, 2007, at the Santa Clara River mass emission site, and on November 1, 2006 
and April 2, 2007, at the other six mass emission sites. 
 
The results obtained from these samples are found in Table 4-8a.  Wet-weather 
samples were collected during the first rain event of the season on December 9, 2006, 
(at all seven mass emission sites), on February 10, 2007 (at Ballona Creek, San Gabriel 
River, and Coyote Creek mass emission sites), on February 19, 2007 (at Santa Clara 
River mass emission site), on February 22, 2007 (at Malibu Creek, Los Angeles River, 
San Gabriel River, and Santa Clara River mass emission sites) and on April 20, 2007 
(at the Dominguez Channel mass emission site).  The results obtained from these 
samples are found in Table 4-8b.  
 
A minimum of one freshwater and one marine species was used for toxicity testing, 
specifically Ceriodaphnia dubia (water flea) seven-day reproduction/survival and 
Strongylocentrotus purpuratus (sea urchin) fertilization.  Results calculated from the 
Ceriodaphnia dubia and Strongylocentrotus purpuratus tests included the No Observed 
Effect Concentration (NOEC), 50 percent Effective Concentration (EC50), 50 percent 
Lethal Concentration (LC50), and toxicity unit (TU).  NOEC is the highest concentration 
of toxicant that would cause no observable adverse effects on the test organisms, which 
means the values for the observed responses statistically are insignificantly different 
from the controls.  EC50 is the toxicant concentration that would cause an observable 
adverse effect on a quantal response (such as death, fertilization, germination, or 
development) in 50 percent of the test population. 
 
A quantal response is an all-or-none response.  For example, death is a quantal 
response because a test organism can only be either dead or alive after being exposed 
to the toxicant concentration in the test sample.  When the observable effect is death or 
immobility, the term Lethal Concentration or LC is used in place of the term Effective 
Concentration or EC.  Therefore, LC50 is the concentration that produces a 50 percent 
reduction in survival.  TU is defined in the permit as 100/(LC50 or EC50).  A TU value 
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greater than or equal to 1.00 is considered substantially toxic and requires a TIE.  
 
The following conclusions were deduced from the water column toxicity testing:  
 

• Ceriodaphnia dubia survival and reproduction were not significantly affected by 
exposure to the wet- or dry-weather samples collected from all sites during this 
past monitoring season.   

 
• Sea urchin fertilization was significantly affected by exposure to the dry-weather 

sample collected only from the Ballona Creek mass emission site on  
April 2, 2007.  That sample had TU value equal to 1.004.  The TU value triggered 
a TIE study in accordance with the Permit.  The baseline test conducted on the 
sample did not detect any toxicity, indicating no purpose to continue with further 
TIE manipulations.  The fact that a very slight amount of toxicity was observed in 
the initial chronic test, indicated that the toxicant was most likely associated with 
volatile compound(s).  The compound(s) apparently dissipated to nontoxic levels 
between the time of the initial toxicity tests and initiation of the baseline toxicity 
testing. 

 
• Sea urchin fertilization was significantly affected by exposure to the wet-weather 

samples collected from all the mass emission stations (Ballona Creek, Malibu 
Creek, Los Angeles River, Coyote Creek, San Gabriel River, Dominguez 
Channel, and Santa Clara River) on December 9, 2006.  These samples had  
TU values equal to 1.26, 1.34, 1.42, 1.40, 1.36, 1.36, and 1.36, respectively.  In 
accordance with the Permit, TIEs were attempted on these samples and toxicity 
was not observed during the baseline toxicity testing, indicating no purpose for 
furtherance of the TIE analysis.  The fact that a slight amount of toxicity was 
observed in the initial chronic tests, indicated that the toxicant was most likely 
associated with volatile compound(s).  The compound(s) apparently dissipated to 
nontoxic levels between the time of the initial toxicity tests and initiation of the 
baseline toxicity testing. 

 
• Sea urchin fertilization was significantly affected by exposure to the wet-weather 

sample collected from the Dominguez Channel mass emission site on  
April 20, 2007.  That sample had TU value equal to 1.60.  The TU value triggered 
a TIE study in accordance with the Permit.  The baseline test conducted on the 
sample did not detect any toxicity, indicating no purpose to continue with further 
TIE manipulations.  The fact that a very slight amount of toxicity was observed in 
the initial chronic test, indicated that the toxicant was most likely associated with 
volatile compound(s).  The compound(s) apparently dissipated to nontoxic levels 
between the time of the initial toxicity tests and initiation of the baseline toxicity 
testing. 
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4.2.4 Trash Monitoring Analysis 
The Municipal Stormwater Permit requires a minimum of one trash photograph at each 
mass emission station after the first storm event and three additional storm events per 
year.  Pictures can be found in Appendix C. 
 
This section also summarizes the trash monitoring results generated during the 2006-07 
season.  The completed Baseline Monitoring Study installed almost 600 catch basin 
inserts and four CDS units in various land uses, including commercial, high density 
single family residential, industrial, low density single family residential, and open 
space/parks, across the Los Angeles River and Ballona Creek Watersheds for 
monitoring trash discharge rates.  The trash collected from each device was separated 
into two categories:  Anthropogenic and Sediment/Vegetation.  The trash collected was 
then weighed and recorded, after separating into these categories.  One dry-weather 
cleaning event was conducted in each watershed during this season, completing the 
contract.  Table 4-12a and Table 4-12b summarize the trash collection results for the 
cleaning events per land use.   
 
The following conclusions were drawn from the trash monitoring results for 
Anthropogenic trash in Los Angeles River and Ballona Creek Watersheds: 
 
Los Angeles River Watershed 
 

• The rate of collected trash to tributary area in the Los Angeles River Watershed 
from one cleaning event for 2006-07 season was 0.49 lbs/acre. 

 
• The industrial land use was the largest trash contributor with a rate of  

1.03 lbs/acre.  The second highest contributor was the High Density Single 
Family Residential land use with a rate of 0.86 lbs/acre.  It was followed by the 
commercial, Open Space/Parks, and Low Density Single Family Residential land 
uses with rates of 0.72 lbs/acre, 0.07 lbs/acre, and 0.0 lbs/acre, respectively. 

 
Ballona Creek Watershed 
 

• The rate of collected trash to tributary area in the Ballona Creek Watershed from 
one cleaning event for 2006-07 season was 2.23 lbs/acre. 

 
• The commercial land use was the largest contributor of a rate of 7.44 lbs/acre.  

The second largest trash generated rate was from the Open Space/Parks land 
use with 2.77 lbs/acre.  It was followed by industrial with 1.72 lbs/acre and High 
Density Single Family Residential with 0.78 lbs/acre.  Finally, the lowest 
contributor was the Low Density Single Family Residential land use with  
0.57 lbs/acre. 

 
Trash compliance monitoring for the Ballona Creek Watershed is included in Appendix I.   
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4.2.5 Identification of Possible Sources 
This section describes the possible sources of the constituents that did not meet the 
water quality standards during the 2006-07 monitoring season in all or most of the 
watersheds, as discussed above in Section 4.2.1 and 4.2.2. 
 
The source of bacteria is hard to pinpoint.  According to the Draft Total Maximum Daily 
Load to Reduce Bacterial Indicator Densities at Santa Monica Bay Beaches published 
on November 8, 2001, by the California Regional Water Quality Control Board,  
Los Angeles Region, urban runoff from the storm drain system may have elevated 
levels of bacterial indicators due to sanitary sewer leaks and spills, illicit connections of 
sanitary lines to the storm drain system, runoff from homeless encampments, illegal 
discharges from recreational vehicle holding tanks, and malfunctioning septic tanks 
among other things.  Fecal matter from animals and birds can also elevate bacteria 
levels.  A July 2007 report by ENSR International for USEPA New England Region 1, 
Mitigation Measure to Address Pathogen Pollution in Surface Waters: A TMDL 
Implementation Guidance Manual for Massachusetts, reiterated the above-mentioned 
sources. 
 
An article titled Residential Sources of Contamination on EPA’s website states that 
elevated levels of chloride may be a result of fertilizers, animal waste, industrial wastes, 
minerals, or seawater.  It also indicates that many metals, such as Aluminum, Silver, 
Iron, and Zinc, could be a result of natural deposits. 
 
According to the report Regulating Copper in Urban Stormwater Runoff by  
G. Fred Lee, Ph.D. and Anne Jones-Lee, Ph.D., Copper can come from brake pads or 
industrial (such as the textile industry) and mining sources.  A metals source study is 
discussed in the article Loadings of Lead, Copper, Cadmium, and Zinc in Urban Runoff 
from Specific Sources by A.P. Davis, M. Shokouhian, and S. Ni.  The study concludes 
that significant levels of metals were found from urban areas, especially in highway 
runoff.  The abstract identifies important sources, such as building siding for Lead, 
Copper, Cadmium, and Zinc, vehicle brake emissions for Copper and tire wear for Zinc.  
Atmospheric deposition was also identified as an important source of Cadmium, 
Copper, and Lead.  Details behind those findings can be found in the May 2005 
Technical Report from SCCWRP entitled, Contributions of Trace Metals From 
Atmospheric Deposition to Stormwater Runoff in a Small Impervious Urban Catchment. 
 
A 2005 online article by Scorecard, The Pollution Information Site, Aluminum and 
Compounds, indicated that Aluminum is one of the most abundant metals in the earth’s 
crust.  It does not exist as pure Aluminum, but forms compounds primarily with silica, 
oxygen, and fluorine.  Natural sources include bauxite and alum.  The mostly urbanized  
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Los Angeles Basin has, at best, only trace amounts of Aluminum compounds in its soil.  
The most likely sources of Aluminum in stormwater would be alum in water treatment 
plants, bentonite in water purification systems, metal working industries, and some 
pesticides. 
 
The Agency for Toxic Substances and Disease Registry, Division of Toxicology, in 
Atlanta, Georgia prepared a Public Health Statement, Cyanide.  In it, a few of the major 
sources of cyanides included vehicle exhaust and cyanide-containing pesticides. 
 
Large quantities of greenish rock with amphiboles and sediment are found near the 
Mass Emission station in the Malibu Creek Watershed.  The hillside is mainly composed 
of what appears to be very decomposed, somewhat grainy, greenish marine or lagoonal 
sediment/glauconite and less decomposed, greenish-brown shale with clear fossils and 
embedded detritus.  These sediments are known to be sulfur bearing.  Representative 
field samples gathered initially had a distinct moderate sulfur (musty, rotten eggs) odor. 
Sulfate concentrations can be largely attributable to the presence of eroded sulfur-rich 
sediment.  Fungal and bacterial processes within the creek and surrounding areas may 
facilitate the release of sediment bound sulfur into the water column. 
 
Another sulfur source may be effluent from the nearby Tapia Wastewater Treatment 
Plant, found just upstream from the sampling site.  Sulfur is used in wastewater 
processes such as flocculation.  However, other sampling stations close to wastewater 
treatment plants did not show highly elevated sulfur concentrations.  Tests and/or a 
review of effluent reports would be necessary to determine if the Plant’s effluent was a 
significant contributor to the raised sulfur concentrations of these waters.  
 
One significant exceedance of oil and grease was found at the Dalton/Walnut Creek 
tributary site during this monitoring period.  Sources of oil and grease included oil and 
other lubricating agents leaking from vehicles and being washed during storms from 
roads, parking lots, gasoline stations and other areas of intense automobile use as 
reported in an article on Pollutants and Stormwater Runoff by J. A. Arnold, S.W. Coffey, 
D.E. Line, J. Spooner, Extension Biological and Agricultural Engineer Specialists, and 
D.W. Moody, U.S. Geological Survey, included in a paper titled Urban Integrated Pest 
Management for the North Carolina Cooperative Extension Service, College of 
Agriculture and Life Sciences, North Carolina State University. 
 
According to the New York Department of Health 
(http://www.health.state.ny.us/environmental/emergency/chemical_terrorism/ammonia_tech.htm), 
Ammonia exists naturally in the environment and is also an important commercial and 
industrial chemical.  It is used in agriculture (fertilizers), as a refrigerant, in water 
treatment processes, in cleaning products and in the manufacture of many products 
including other chemicals, plastics, textiles, explosives and pesticides.  Ammonia is 
produced by the decomposition of organic matter.  One particular ammonia source of 
interest is wastewater treatment plants.  According to Water Supply and Pollution 
Control, by Warren Viessman, Jr. and Mark J. Hammer, there is an average of  
24 mg/L of Ammonia-Nitrogen (NH3-N) in biologically treated domestic wastewater that 
has not undergone denitrification. 
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As mentioned in the Basin Plan, the watersheds with excessive TDS exceedances are 
often impaired (by high levels of minerals) and there is not sufficient historic data to 
designate objectives based on natural background conditions.  The effluent limits 
applied in those watersheds were based upon guidelines in the Basin Plan that are 
intended to be protective of the MUN Beneficial Use.  Site-specific objectives have not 
yet been determined. 
 
Effectiveness of Existing Control Measures 
Existing control measures throughout the basin can at least partially be credited with 
reductions in significant exceedances for some constituents at some sites this 
monitoring year, compared to the previous one, 2005-06.  Constituents that were not an 
issue during wet weather this year included Total Coliform and Sulfate at Malibu Creek, 
and Dissolved Copper at Los Angeles River and Dominguez Channel.  Constituents that 
were not an issue during dry weather this year included Enterococcus at Coyote Creek 
and Los Angeles River, Fecal Coliform at Coyote Creek, Los Angeles River, and 
Dominguez Channel, Total Coliform at all mass emission sites (except Malibu Creek), 
and TDS at Dominguez Channel.  It should also be noted that Toxic Unit exceedances 
were not an issue during dry weather this monitoring year, compared to the previous 
year (2005-06), for Ceriodaphnia Dubia (water flea) for Survival and Reproduction at 
Dominguez Channel and Malibu Creek, and the Strongylocentrotus Purpuratus (sea 
urchin) for Fertilization at Los Angeles River. 
 
4.2.6 Recommendations 
Monitoring components conducted during the 2006-07 monitoring season included 
collecting two dry-weather samples at each of the tributary monitoring stations as 
recommended in the 2002-03 monitoring report.  In addition, all required samples were 
taken, including dry weather and toxicity samples.  Below are some recommendations 
that were identified based on results of monitoring in the 2006-07 monitoring season. 
 
Many of the polychlorinated biphenyls, SOVs, and chlorinated pesticides cannot be 
compared to the water quality standards because there are no standards listed in the 
Basin Plan, Ocean Plan, or CTR.  However, even if there were water quality standards, 
all of these constituents were not detected at any of the mass emission or tributary 
monitoring stations.  We recommend discontinuing sampling for these constituents, 
except during the first storm event of every year.  We also request that the  
Los Angeles RWQCB provide a current compilation of applicable water quality 
standards in an easily viewable table on their website. 
 
Some constituents sampled at the tributary stations, particularly Total Copper and Total 
Aluminum showed consistent exceedances of water quality standards during this year 
of monitoring.  The Municipal Stormwater Permit requires the initiation of a focused 
effort to identify sources of pollutant within that subwatershed when a constituent 
exceeds a water quality standard in three out of four samples.  To identify the possible 
sources of these pollutants, Public Works compared them with the water quality data 
collected from the land-use monitoring stations.   
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The land use of all tributary monitoring stations is predominantly high density single 
family residential.  The land-use monitoring water quality data indicate that Total Copper 
and Total Aluminum were also typically found from the same land use, high density 
single family residential.   
 
Based upon just one year of monitoring at the San Gabriel River Watershed Tributary 
Monitoring sites, it is recommended that management actions be focused first upon the 
Constituents of Concern in the Dalton/Walnut Creek and Storm Drain 21 (Artesia-
Norwalk Drain) watersheds for wet weather, and Dalton/Walnut Creek and Maplewood 
Channel for dry weather. 
 
Just one season has been spent gathering data in the San Gabriel River Watershed 
tributary monitoring sites.  Therefore, to verify results, it is recommended that tributary 
monitoring be continued there for the 2007-08 season. 
 
The role of bacterial populations resident in sediment should be investigated as an 
alternative to current MS4 sources.  The role that tides play in enterococci levels should 
also be checked.  While storm drains are recognized as an important conveyance of 
bacteria, other sources also exist and should be thoroughly examined. 
 
Efforts on source identification and implementation of BMP strategies should take TSS 
correlation into consideration.  Pollutants with strong correlations may be treated with 
filtration technologies, and may have relatively localized sources.  Conversely, they  
may also be widespread through aerial deposition, which also provides hints towards 
source identification. 
 
Compliance with the Municipal Stormwater Permit should be prioritized across all 
portions of County government.  The Los Angeles County Flood Control District and 
Public Works have limits upon their scopes of operations, and require the cooperation of 
other County agencies such as the District Attorney’s Office and Sheriff’s Department to 
fully implement effective source control measures.  Compliance by other Permittees 
should also be encouraged through cooperative efforts. 
 
It is recommended that mass emission monitoring, toxicity monitoring, trash monitoring, 
and tributary monitoring be continued in the future in addition to the regional monitoring 
and special studies, in order to identify and better understand the source(s) of pollution. 
 
Best Management Practices Implementation 
Newly arisen pollutants at issue at various sites during this monitoring year included 
Aluminum, Copper, Lead, Zinc, Fecal Coliform, Ammonia, and Cyanide.  Best 
Management Practices (BMP) implementation measures for identifying and addressing 
the possible sources of those pollutants include infiltration, suspended solids reduction, 
and other runoff/volume reduction BMPs for metals.  Source control, e.g. correct 
usage/application of pesticides, is recommended for Ammonia and Cyanide.  Source 
control BMPs are also recommended for Fecal Coliform, such as checking septic 
systems for leaks and proper disposal of pet waste. 
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Table 1-1. Bioassessment Site Locations within Los Angeles County 

No. Name TG Pg # Location Comments Justification 
San Gabriel River Watershed 

2 San Gabriel River 
Lined Channel 509 F5 Upper San Gabriel 

River near E Fork Rd 
SGRRMP1 Site 

SGUT-504 SGRRMP 

3 San Gabriel River 
Lined Channel 539 C7 

Upper San Gabriel 
River below Morris 

Dam 

SGRRMP1 Site 
SGUT-505 SGRRMP 

4 
San Gabriel River 

Lined Channel 
Tributary 

679 A3 

San Jose Creek 
upstream of  

Fullerton Road 
 

SGRRMP1 Site 
SGLR-063 SGRRMP 

5 Walnut Creek 
Unlined Channel 637 G2 

Walnut Channel 
upstream of  

San Gabriel River 

SGRRMP1 Site 
SGLT-506 SGRRMP 

Los Angeles River Watershed 

6 Arroyo Seco 
Unlined bottom 535 F4 

Upstream of Arroyo 
Seco SG 

Under bridge near 
JPL 

Upstream of 
Devil’s Gate 

Dam 

Upper to mid 
watershed and 

residential land use

7 
Arroyo Seco 

Unlined/Lined 
bottom 

565 F4 
At the 134 Fwy, 

under the old 
Colorado St Bridge 

Tributary to the 
LA River - 
downstream 

location 

Upper to mid 
watershed and 

residential land use

8 Compton Creek 
Unlined bottom 765 C5 

At approx. 500' 
upstream of the 

confluence with the 
LA River 

Tributary to the 
LA River - 

lower 
watershed 

Assess the effect of 
Compton Creek - 

high urban pollution 

92 

Zone 1 
Ditch/Whittier 
Narrows Dam 

Unlined bottom 

636 J7/H7
Access @ San 

Gabriel Blvd and the 
Rio Hondo Channel

Flows from the 
San Gabriel 
River to Rio 

Hondo  

Involves both LA 
and SG watersheds

102 Eaton Wash 
Unlined bottom 536 E7 

@ New York Dr 
(upstream of Eaton 

Wash Canyon 
Reservoir) 

Tributary to the 
LA River - 
upper east 
watershed 

LA river tributary 

 

                                                 
1 San Gabriel River Regional Monitoring Program 
2 This was a dry site, not sampled. 
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No. Name TG Pg # Location Comments Justification 

Los Angeles River Watershed (continued) 

11 
LA River 

Unlined bottom 
Army Corp 

563 J3 
At Victory Blvd 

Caltrans camera is a 
guide for location 

Main stem of 
the LA River 

Main channel; 
adjacent to 

equestrian area 

12 LA River 
Lined bottom 594 J7 

Near confluence 
with Arroyo Seco 

Channel 

Main stem of 
the LA River Main channel 

13 LA River 
Unlined bottom 561 F2 

Upstream of the 
Sepulveda Dam at 

Burbank Blvd 

Main stem of 
the LA River 

Upstream 
reference site 

Ballona Creek Watershed 

14 Ballona Creek 
Lined bottom 672 G4 

Between the 405 Fwy 
and S Sepulveda 

Blvd 
Invert ramp located 

at Ballona Creek and 
Overland Ave 

Main stem of 
the river - lower 
west watershed 

Lower Ballona 
Creek (outside of 
tidal influence) 

Malibu Creek Watershed 

15 Medea Creek 
Unlined bottom 558 A5 

Near Chumash Park 
– Thousand Oaks 

Blvd and Kanan Rd 

Tributary to 
Malibu Creek 

Look at 
contribution from 
Medea Creek to 
Malibu Creek 

16 Las Virgenes Creek 
Unlined bottom 558 H3 

At the County line 
 

As far upstream as 
possible while 

staying within the 
County line 

Tributary to 
Malibu Creek - 

upper 
watershed 

At the confluence 
of East  

Las Virgenes and 
West  

Las Virgenes 
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No. Name TG Pg # Location Comments Justification 

Malibu Creek Watershed (continued) 

17 Cold Creek 
Unlined bottom 589 E6 At Stunt Rd at Cold 

Creek Preserve 

Reference site 
tributary to 

Malibu Creek 

Reference site 
 

18 Triunfo Creek 
Unlined bottom 587 H3 

Downstream of the 
nursery and 
Troutdale Dr 

Tributary to 
Malibu Creek 

 

Look at the 
effects of the 

nursery 
Dominguez Watershed 

19 
Dominguez 

Channel 
Lined bottom 

733 H7 

At W Artesia Blvd 
 

Invert ramp located 
at Dominguez 
Channel and 
Vermont Ave 

(764 B1) 

Main stem of 
the channel 

Lower 
Dominguez 

Channel (outside 
of tidal 

influence) 

Santa Clara Watershed 

1 Santa Clara River 
Unlined bottom 4550 B2 At The Old Road 

Main channel 
Coordinate 

sampling with 
LACSD 

Location of 
DPW mass 

emission site 

203 Bouquet Canyon 
Unlined bottom 4461 G2 Below Vasquez 

Canyon Rd  
Upstream of 

Diazinon 
findings 

                                                 
3 .This was a dry site, not sampled. 

 
 
HG:sw 
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Table 2-1
Land Use Distribution of Monitored Catchments for the Monitoring Program

Drainage Light Retail/ Multi-Fam. Educational Mixed
Station Area HDSFR (1) Industrial Vacant Commercial Residential Transportation Facilities Residential Other TOTAL

Station Name No. (sq. mi.) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)

MASS EMISSION STATIONS

Ballona Creek @ Sawtelle Blvd. S01 88.8 40.0 3.5 11.1 9.9 12.3 1.5 2.7 6.7 12.3 100
Los Angeles

Malibu Creek @ Piuma Rd. S02 105.0 5.7 0.3 79.3 0.5 1.3 0.5 0.5 -- 11.9 100
Unincorporated L.A. County

L.A. River @ Wardlow S10 822.5 28.8 5.1 40.4 3.6 3.5 2.4 1.9 1.8 12.5 100
Long Beach

San Gabriel River @ SGR Pkwy S14 450.6 15.2 2.3 66.7 1.5 1.4 1.0 1.6 0.1 10.2 100
Pico Riveria

Dominguez Channel @ Artesia Blvd. S28 33.2 35.6 13.1 0.0 7.6 7.9 7.6 4.6 8.4 15.4 100
Torrance 

Coyote Creek @ Spring St. S13 148.6 38.3 8.4 14.3 5.6 6.1 1.8 4.3 0.2 21.0 100
Long Beach

Santa Clara River @ The Old Road S29 411.4 2.6 0.2 87 0.3 0.4 0.5 0.3 -- 8.7 100
Santa Clara

Notes: All land use percentages are rounded to the nearest tenth of a percent.
Land use percentages less than 0.1% are represented with a dash (--).
(1)  HDSFR  =  High density single-family residential.

Table 2-1 (LU Distribution)
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Table 3-1.  Analytical Methods for Constituents

Class Constituent
Sample

Type
EPA

Method PQL (ML) MDL Units Preservation Holding Time
Conventional

Oil and Grease Grab EPA413.1 1 0.33 mg/L H2SO4 28 days
Total Phenols Grab EPA420.1 0.1 0.03 mg/L H3PO4, CuSO4 7 days
Cyanide Grab SM4500-CNE 0.005 0.002 mg/L NaOH 14 days
pH Comp SM4500H B N/A NA - immed.
Dissolved Oxygen Grab SM4500O G 1 0.33 mg/L - immed.

Indicator Bacteria
Total Coliform Grab SM9221 20 NA MPN/100ml Na2S2O3 6 hours
Fecal Coliform Grab SM9221 20 NA MPN/100ml Na2S2O3 6 hours
Ratio Fecal Coliform/Total Coliform
Fecal Streptococcus Grab SM9230B 20 NA MPN/100ml Na2S2O3 6 hours
Fecal Enterococcus Grab SM9230B 20 NA MPN/100ml Na2S2O3 6 hours

General
Chloride Comp SM4110B 2 0.67 mg/L - 28 days
Fluoride     Comp SM4110B 0.1 0.03 mg/L - 28 days
Nitrate Comp SM4110B 0.1 0.03 mg/L - 48 hours
Sulfate Comp SM4110B 1 0.33 mg/L - 48 hours
Alkalinity Comp SM2320B 1 0.33 mg/L - 14 dyas
Hardness Comp SM2340C 2 0.67 mg/L HNO3 or H2SO4 6 months
COD Comp SM5220D 10 3.33 mg/L H2SO4 28 days
TPH Grab EPA418.1 1 0.33 mg/L H2SO4 28 days
Specific Conductance Comp SM2510B 1 0.33 umhos/cm - Immed.
Total Dissolved Solids Comp SM2540C 2 0.67 mg/L - 7 days
Turbidity Comp SM2130B 0.1 0.03 NTU - 48 hours
Total Suspended Solids Comp SM2540D 2 0.67 mg/L - 7 days
Volatile Suspended Solids Comp SM2540E 1 0.33 mg/L - 7 days
MBAS Comp SM5540-C 0.05 0.02 mg/L - 48 hours
Total Organic Carbon Comp EPA415.1 1

0.33

mg/L HCl, H2SO4, or 
H3PO4

28 days

BOD Comp SM5210B 2 NA mg/L - 48 hours
Nutrients

Dissolved Phosphorus Comp SM4500-PE 0.05 0.02 mg/L - 48 hours
Total Phosphorus Comp SM4500-PE 0.05 0.02 mg/L H2SO4 28 days
NH3-N Comp SM4500-NH3 0.1 0.03 mg/L H2SO4 28 days
Nitrate-N Comp SM4110B 0.5 0.17 mg/L - 48 hours
Nitrite-N Comp SM4110B 0.03 0.01 mg/L - 48 hours
Kjeldahl-N Comp SM4500NHorg 0.1 0.03 mg/L H2SO4 28 days

Metals
Dissolved Aluminum Comp EPA200.8 100 33.33 ug/l HNO3 6 months
Total Aluminum Comp EPA200.8 100 33.33 ug/l HNO3 6 months
Dissolved Antimony Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Total Antimony Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Dissolved Arsenic Comp EPA200.8 1 0.33 ug/l HNO3 6 months
Total Arsenic Comp EPA200.8 1 0.33 ug/l HNO3 6 months
Dissolved Berylium Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Total Beryllium Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Dissolved Cadmium Comp EPA200.8 0.25 0.08 ug/l HNO3 6 months
Total Cadmium Comp EPA200.8 0.25 0.08 ug/l HNO3 6 months
Dissolved Chromium Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Total Chromium Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Dissolved Chromium +6 Comp EPA218.6 0.25 0.08 ug/l - 24 hours

PQL = minimum level  
MDL = method detection limit, calculated as 1/3 the PQL
"-" = No preservation required other than cooling the sample to 4oC. 
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Class Constituent
Sample

Type
EPA

Method PQL (ML) MDL Units Preservation Holding Time
Metals

Total Chromium +6 Comp EPA218.6 0.25 0.08 ug/l - 24 hours
Dissolved Copper Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Total Copper Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Dissolved Iron Comp EPA200.8 100 33.33 ug/l HNO3 6 months
Total Iron Comp EPA200.8 100 33.33 ug/l HNO3 6 months
Dissolved Lead Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Total Lead Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Dissolved Mercury Comp EPA245.1 0.1 0.03 ug/l HNO3 6 months
Total Mercury Comp EPA245.1 0.1 0.03 ug/l HNO3 6 months
Dissolved Nickel Comp EPA200.8 1 0.33 ug/l HNO3 6 months
Total Nickel Comp EPA200.8 1 0.33 ug/l HNO3 6 months
Dissolved Selenium Comp EPA200.8 1 0.33 ug/l HNO3 6 months
Total Selenium Comp EPA200.8 1 0.33 ug/l HNO3 6 months
Dissolved Silver Comp EPA200.8 0.25 0.08 ug/l HNO3 6 months
Total Silver Comp EPA200.8 0.25 0.08 ug/l HNO3 6 months
Dissolved Thallium Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Total Thallium Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Dissolved Zinc Comp EPA200.8 10 3.33 ug/l HNO3 6 months
Total Zinc Comp EPA200.8 10 3.33 ug/l HNO3 6 months

Semi-Volatiles Organics (EPA 625)
2- Chlorophenol Comp EPA625 2 0.67 ug/l
2,4-dichlorophenol Comp EPA625 2 0.67 ug/l
2,4-dimethylphenol Comp EPA625 2 0.67 ug/l
2,4-dinitrophenol Comp EPA625 3 1.00 ug/l
2-nitrophenol Comp EPA625 3 1.00 ug/l
4-nitrophenol Comp EPA625 3 1.00 ug/l
4-chloro_3_methylphenol Comp EPA625 3 1.00 ug/l
Pentachlorophenol Comp EPA625 2 0.67 ug/l
Phenol Comp EPA625 1 0.33 ug/l
2,4,6-trichlophenol Comp EPA625 1 0.33 ug/l

Base/Neutral
Acenaphthene Comp EPA625 1 0.33 ug/l
Acenaphthylene Comp EPA625 2 0.67 ug/l
Anthracene Comp EPA625 2 0.67 ug/l
Benzidine Comp EPA625 5 1.67 ug/l
1,2 Benzanthracene Comp EPA625 0.1 0.03 ug/l
Benzo(a)pyrene Comp EPA625 2 0.67 ug/l
Benzo(k)flouranthene Comp EPA625 2 0.67 ug/l
Bis(2-Chloroethoxy) methane Comp EPA625 5 1.67 ug/l
Bis(2-Chloroisopropyl) ether Comp EPA625 2 0.67 ug/l
Bis(2-Chloroethyl) ether Comp EPA625 1 0.33 ug/l
Bis(2-Ethylhexl) phthalate Comp EPA625 5 1.67 ug/l
4-Bromophenyl phenyl ether Comp EPA625 1 0.33 ug/l
Butyl benzyl phthalate Comp EPA625 0.3 0.10 ug/l
2-Chloronaphthalene Comp EPA625 10 3.33 ug/l
4-Chlorophenyl phenyl ether Comp EPA625 0.1 0.03 ug/l
Chrysene Comp EPA625 5 1.67 ug/l
Dibenzo(a,h)anthracene Comp EPA625 0.1 0.03 ug/l
1,3-Dichlorobenzene Comp EPA625 1 0.33 ug/l
1,4-Dichlorobenzene Comp EPA625 1 0.33 ug/l
1,2-Dichlorobenzene Comp EPA625 1 0.33 ug/l

PQL = minimum level  
MDL = method detection limit, calculated as 1/3 the PQL
"-" = No preservation required other than cooling the sample to 4oC. 

Sodium thiosulfate 
if residual chlorine 

is present

7 days for extraction, 
40 days for analysis

Sodium thiosulfate 
if residual chlorine 

is present

7 days for extraction, 
40 days for analysis
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Class Constituent
Sample

Type
EPA

Method PQL (ML) MDL Units Preservation Holding Time
Base/Neutral

3,3-Dichlorobenzidine Comp EPA625 5 1.67 ug/l
Diethyl phthalate Comp EPA625 2 0.67 ug/l
Dimethyl phthalate Comp EPA625 2 0.67 ug/l
di-n-Butyl phthalate Comp EPA625 10 3.33 ug/l
2,4-Dinitrotoluene Comp EPA625 5 1.67 ug/l
2,6-Dinitrotoluene Comp EPA625 5 1.67 ug/l
4,6 Dinitro-2-methylphenol Comp EPA625 3 1.00 ug/l
1,2-Diphenylhydrazine Comp EPA625 1 0.33 ug/l
di-n-Octyl phthalate Comp EPA625 10 3.33 ug/l
Fluoranthene Comp EPA625 0.05 0.02 ug/l
Fluorene Comp EPA625 0.1 0.03 ug/l
Hexachlorobenzene Comp EPA625 1 0.33 ug/l
Hexachlorobutadiene Comp EPA625 1 0.33 ug/l
Hexachloro-cyclopentadiene Comp EPA625 5 1.67 ug/l
Hexachloroethane Comp EPA625 1 0.33 ug/l
Indeno(1,2,3-cd)pyrene Comp EPA625 0.05 0.02 ug/l
Isophorone Comp EPA625 1 0.33 ug/l
Naphthalene Comp EPA625 0.2 0.07 ug/l
Nitrobenzene Comp EPA625 1 0.33 ug/l
N-Nitroso-dimethyl amine Comp EPA625 5 1.67 ug/l
N-Nitroso-diphenyl amine Comp EPA625 1 0.33 ug/l
N-Nitroso-di-n-propyl amine Comp EPA625 5 1.67 ug/l
Phenanthrene Comp EPA625 0.05 0.02 ug/l
Pyrene Comp EPA625 0.05 0.02 ug/l
1,2,4-Trichlorobenzene Comp EPA625 1 0.33 ug/l

Chlorinated Pesticides
Aldrin Comp EPA608 0.05 0.02 ug/l
alpha-BHC Comp EPA608 0.05 0.02 ug/l
beta-BHC Comp EPA608 0.05 0.02 ug/l
delta-BHC Comp EPA608 0.05 0.02 ug/l
gamma-BHC (lindane) Comp EPA608 0.05 0.02 ug/l
alpha-chlordane Comp EPA608 0.05 0.02 ug/l
gamma-chlordane Comp EPA608 0.05 0.02 ug/l
4,4'-DDD Comp EPA608 0.1 0.03 ug/l
4,4'-DDE Comp EPA608 0.1 0.03 ug/l
4,4'-DDT Comp EPA608 0.1 0.03 ug/l
Dieldrin Comp EPA608 0.1 0.03 ug/l
alpha-Endosulfan Comp EPA608 0.1 0.03 ug/l
beta-Endosulfan Comp EPA608 0.1 0.03 ug/l
Endosulfan sulfate Comp EPA608 0.1 0.03 ug/l
Endrin Comp EPA608 0.1 0.03 ug/l
Endrin aldehyde Comp EPA608 0.1 0.03 ug/l
Heptachlor Comp EPA608 0.05 0.02 ug/l
Heptachlor Epoxide Comp EPA608 0.05 0.02 ug/l
Toxaphene Comp EPA608 1 0.33 ug/l

Polychlorinated Biphenyls 
Aroclor-1016 Comp EPA608 0.5 0.17 ug/l
Aroclor-1221 Comp EPA608 0.5 0.17 ug/l
Aroclor-1232 Comp EPA608 0.5 0.17 ug/l
Aroclor-1242 Comp EPA608 0.5 0.17 ug/l
Aroclor-1248 Comp EPA608 0.5 0.17 ug/l
Aroclor-1254 Comp EPA608 0.5 0.17 ug/l
Aroclor-1260 Comp EPA608 0.5 0.17 ug/l

Organophosphate Pesticides
Chlorpyrifos Comp EPA507 0.05 0.02 ug/l - 7 days
Diazinon Comp EPA507 0.01 0.003 ug/l - 7 days

PQL = minimum level  
MDL = method detection limit, calculated as 1/3 the PQL
"-" = No preservation required other than cooling the sample to 4oC. 

Sodium thiosulfate 
if residual chlorine 

is present

7 days for extraction, 
40 days for analysis

Sodium thiosulfate 
if residual chlorine 

is present

7 days for extraction, 
40 days for analysis

Sodium thiosulfate 
if residual chlorine 

is present

7 days for extraction, 
40 days for analysis
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Class Constituent
Sample

Type
EPA

Method PQL (ML) MDL Units Preservation Holding Time
Organophosphate Pesticides

Prometryn Comp EPA507 2 0.67 ug/l 14 days
Atrazine Comp EPA507 2 0.67 ug/l 14 days
Simazine Comp EPA507 2 0.67 ug/l 14 days
Cyanazine Comp EPA507 2 0.67 ug/l 14 days
Malathion Comp EPA507 2 0.67 ug/l 14 days

Herbicides
Glyphosate Comp EPA547 25 8.33 ug/l Na2S2O3 14 days
2,4-D Comp EPA515.3 5 1.67 ug/l - 7 days
2,4,5-TP-SILVEX Comp EPA515.3 10 3.33 ug/l - 7 days

PQL = minimum level  
MDL = method detection limit, calculated as 1/3 the PQL
"-" = No preservation required other than cooling the sample to 4oC. 

Sodium thiosulfate 
if residual chlorine 

is present
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Table 4-1. Summary of Hydrologic Data for Mass Emission Stations*

STARTING 
DATE STATION

WRD 
Rain 
Gage

TOTAL 
PRECIPITATION 

(in.)

RAINFALL 
DURATION 

(hrs)

AVG. RAINFALL 
INTENSITY 

(in./hr)

BASE 
FLOW 

(acre-ft)

TOTAL 
RUNOFF 
VOLUME 
(acre-ft)

12/09/2006 Ballona Creek (S01) 370 0.51 4 0.13 45.458 1185.10
12/09/2006 Malibu Creek (S02) 319 0.55 8 0.07 9.56 200.03
12/09/2006 L.A. River@ Wardlow (S10) 377 0.35 3 0.12 121.99 2922.94
12/09/2006 Coyote Creek (S13) 326 0.23 22 0.01 3.83 389.36
12/09/2006 San Gabriel River (S14) 328 0.51 4 0.13 27.00 847.58
12/09/2006 Dominguez Channel (S28) 316 0.23 6 0.04 2.66 127.27
12/09/2006 Santa Clara River (S29) 406 0.51 10 0.05 8.44 15.99

12/16/2006 Santa Clara River (S29) 406 0.12 1 0.12 4.70 7.39

01/30/2007 Ballona Creek (S01) 370 0.24 2 0.12 75.14 987.24
01/30/2007 Malibu Creek (S02) 319 0.35 19 0.02 --------- ---------
01/30/2007 Dominguez Channel (S28) 316 0.12 20 0.01 7.82 161.82
01/30/2007 Santa Clara River (S29) 406 0.43 15 0.03 16.36 21.97

02/10/2007 Ballona Creek (S01) 370 0.59 6 0.10 64.20 1633.66
02/10/2007 Coyote Creek (S13) 326 0.43 6 0.07 14.36 1054.40
02/10/2007 San Gabriel River (S14) 328 1.1 10 0.11 84.33 414.31
02/10/2007 Dominguez Channel (S28) 316 0.27 5 0.05 --------- ---------

02/19/2007 Ballona Creek (S01) 370 0.08 1 0.08 31.28 272.30
02/19/2007 Malibu Creek (S02) 319 0.39 4 0.10 18.51 180.01
02/19/2007 L.A. River@ Wardlow (S10) 377 0.04 --------- --------- 185.61 1365.14
02/19/2007 Coyote Creek (S13) 326 0.16 7 0.02 21.01 402.52
02/19/2007 San Gabriel River (S14) 328 0.31 5 0.06 57.66 211.15
02/19/2007 Dominguez Channel (S28) 316 0.04 9 0.00 4.72 41.24
02/19/2007 Santa Clara River (S29) 406 0.36 4 0.09 8.80 8.80

02/22/2007 Ballona Creek (S01) 370 0.2 10 0.02 57.63 752.02
02/22/2007 Malibu Creek (S02) 319 19.92 9 2.21 18.53 172.38
02/22/2007 L.A. River@ Wardlow (S10) 377 0.35 22 0.02 142.42 2176.62
02/22/2007 Coyote Creek (S13) 326 0.04 --------- --------- 21.69 194.83
02/22/2007 San Gabriel River (S14) 328 0.24 10 0.02 19.41 458.12
02/22/2007 Dominguez Channel (S28) 316 0.08 2 0.04 4.81 88.36
02/22/2007 Santa Clara River (S29) 406 0.31 3 0.10 13.90 20.11

02/27/2007 Ballona Creek (S01) 370 --------- --------- --------- 28.60 629.65
02/27/2007 Malibu Creek (S02) 319 0.28 4 0.07 21.48 126.18
02/27/2007 L.A. River@ Wardlow (S10) 377 0.12 6 0.02 143.84 1627.03
02/27/2007 Coyote Creek (S13) 326 0.12 9 0.01 23.43 499.85
02/27/2007 San Gabriel River (S14) 328 0.28 15 0.02 73.42 533.12

04/20/2007 Ballona Creek (S01) 370 0.31 2 0.16 21.12 837.74
04/20/2007 Malibu Creek (S02) 319 1.02 10 0.10 3.88 88.15
04/20/2007 L.A. River@ Wardlow (S10) 377 0.35 6 0.06 120.58 2962.88
04/20/2007 Coyote Creek (S13) 326 0.59 4 0.15 139.00 2084.75
04/20/2007 San Gabriel River (S14) 328 0.75 13 0.06 69.96 715.49
04/20/2007 Dominguez Channel (S28) 316 0.43 2 0.22 13.27 254.74

04/22/2007 Ballona Creek (S01) 370 0.04 --------- --------- 24.74 147.26
04/22/2007 Malibu Creek (S02) 319 0.04 --------- --------- --------- ---------
04/22/2007 L.A. River@ Wardlow (S10) 377 0.04 --------- --------- 120.43 527.96
04/22/2007 Coyote Creek (S13) 326 0.08 2 0.04 94.00 144.86
04/22/2007 San Gabriel River (S14) 328 0.24 2 0.12 121.40 376.93
04/22/2007 Dominguez Channel (S28) 316 0.04 --------- --------- 7.92 46.23
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Land Use

Tributary Area    
(Acre)

Dry Weather 
Cleaning 

Event 
10/10/06

Dry Weather 
Litter

lbs/acre

Commercial 136.77 98 0.72

High Density Single 
Family Residential 113.99 98 0.86

Industrial 119.89 123 1.03

Low Density Single 
Family Residential 164.38 0 0.00
Open Space/Parks 141.78 10 0.07

Total 676.80 328 0.49

Land Use

Tributary Area    
(Acre)

Dry Weather 
Cleaning 

Event
10/10/06

Dry Weather 
Sed & Veg

lbs/acre

Commercial 136.77 1,235 9.03

High Density Single 
Family Residential 113.99 1,393 12.22

Industrial 119.89 1,162 9.69

Low Density Single 
Family Residential 164.38 3,843 23.38

Open Space/Parks 141.78 3,297 23.25

Total 676.80 10,930 0.49

Anthropogenic Trash (lbs)

Sediment and Vegetation (lbs)

Table 4-10a                                           
Trash Monitoring                                      

within Los Angeles River Watershed Management Area

RB-AR46520



Land Use

Tributary 
Area       

(Acre)

Dry Weather 
Cleaning 
Event #1:
06/17/06

Dry Weather 
Cleaning 
Event #2:
10/10/06

Dry Weather 
Litter

lbs/acre

Commercial 108.86 499 311 7.44

High Density Single 
Family Residential 165.24 72 58 0.78

Industrial 216.82 180 193 1.72

Low Density Single 
Family Residential 179.97 79 23 0.57

Open Space/Parks 143.47 179 218 2.77

Total 814.36 1,009 803 2.23

Land Use

Tributary 
Area       

(Acre)

Dry Weather 
Cleaning 
Event #1:
06/17/06

Dry Weather 
Cleaning 
Event #2:
10/10/06

Dry Weather 
Sed& Veg
lbs/acre

Commercial 108.86 2,325 2,000 39.72

High Density Single 
Family Residential 165.24 2,942 2,480 32.81

Industrial 216.82 3,250 2,273 25.47

Low Density Single 
Family Residential 179.97 3,622 5,546 50.94

Open Space/Parks 143.47 2,987 2,037 35.02

Total 814.36 15,126 14,336 36.17

Anthropogenic Trash (lbs)

Sediment and Vegetation (lbs)

Table 4-10b                                                  
Trash Monitoring                                             

within Ballona Creek Watershed Management Area
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S01 ME 4 Grab X
Ballona 4 Comp X X X X
Creek 7 Comp X
S02 ME 4 Grab X

Malibu 3 Comp X X X X
Creek 6 Comp X

S10 ME 3 Grab X
L.A. 3 Comp X X X X

River 6 Comp X
S13 ME 3 Grab X

Coyote 4 Comp X X X X
Creek 7 Comp X
S14 ME 3 Grab X

San Gabriel 4 Comp X X X X
River 7 Comp X
S28 ME 5 Grab X

Dominguez 5 Comp X X X X
Channel 6 Comp X

S29 ME 5 Grab X
Santa Clara 5 Comp X X X X X

River

TS13 TS 4 Grab X
Big Dalton 5 Comp X X X X X

Wash
TS14 TS 4 Grab X

Puente 5 Comp X X X X X
Creek
TS15 TS 4 Grab X

Upper San 5 Comp X X X X X
Jose Creek

TS16 TS 4 Grab X
Maplewood 5 Comp X X X X X

Channel
TS17 TS 4 Grab X

North Fork 5 Comp X X X X X
Coyote Creek

TS18 TS 4 Grab X
SD 21 5 Comp X X X X X
Drain

Notes: Comp= flow composite sample
X= denotes analytes reported for all events
Blank= no analytes reported
ME= Mass Emission Station
TS= Tributary Station

Total 
Suspended 

Solids

Table 4-2.  2006-2007 Los Angeles County Storm Water Monitoring Analytical Data Inventory

Station No. Station 
Type  

No. of 
Events 

Sampled

Sample 
Type

General 
Minerals

Heavy 
Metals

Miscellaneous 
Bacteria

Semi-
Volatiles Pesticides
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S01 ME 2 Grab X
Ballona 2 Comp X X X X X
Creek
S02 ME 2 Grab X

Malibu 2 Comp X X X X X
Creek
S10 ME 2 Grab X
L.A. 2 Comp X X X X X

River
S13 ME 2 Grab X

Coyote 2 Comp X X X X X
Creek
S14 ME 2 Grab X

San Gabriel 2 Comp X X X X X
River
S28 ME 2 Grab X

Dominguez 2 Comp X X X X X
Channel

S29 ME 2 Grab X
Santa Clara 2 Comp X X X X X

River

TS13 TS 2 Grab X
Big Dalton 2 Comp X X X X X

Wash
TS14 TS 2 Grab X

Puente 2 Comp X X X X X
Creek
TS15 TS 2 Grab X

Upper San 2 Comp X X X X X
Jose Creek

TS16 TS 2 Grab X
Maplewood 2 Comp X X X X X

Channel
TS17 TS 2 Grab X

North Fork 2 Comp X X X X X
Coyote Creek

TS18 TS 2 Grab X
SD 21 2 Comp X X X X X
Drain

Notes: Comp= flow composite sample
X= denotes analytes reported for all events
Blank= no analytes reported
ME= Mass Emission Station
TS= Tributary Station

Sample 
Type

General 
Minerals

Heavy 
Metals

Miscellaneous 
Bacteria

Semi-
Volatiles Pesticides

Table 4-2a   2006-2007 Los Angeles County Dry Weather Monitoring Analytical Data Inventory

Station No. Station 
Type  

No. of 
Events 

Sampled
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Station S01 Station S02 Station S10 Station S13 Station S14 Station S28 Station S29

Ballona Creek Malibu Creek Los Angeles 
River Coyote Creek San Gabriel 

River
Dominguez 

Channel
Santa Clara 

River 

W
et 2 2 2 2 2 2 2

D
ry 2 2 2 2 2 2 2

Table 4-3.  2005-2006 Los Angeles County Wet and Dry Weather Monitoring Toxicity Data Inventory

No. of 
Composite 

Events 
Sampled
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Table 4-4.1  2006-07 Summary of Water Quality Exceedances for Ballona Creek Mass Emission Station
Beneficial Usesj:  MUN, REC1, REC2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 4 2 50 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 4 4 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 4 2 50 2 50 2 2 0 0 0

pH 0-14 4 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 1 50

Fecal Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 2 100

Ratio Fecal Coliform/Total Coliform 4 0 100 2 50 2 0 100 1 50

Fecal Streptococcus 20.00 MPN/100ml 4 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 4 0 100 4 100 2 0 100 2 100

General

Chloride 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 4 3 25 0 0 2 1 50 0 0

Sulfate 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 4 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 4 0 100 0 0 2 1 50 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 3 25 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 4 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 4 0 100 1 25 2 0 100 2 100

Turbidity 0.10 NTU 5 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 4 0 100 0 0 2 1 50 0 0

Total Organic Carbon 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 4 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 4 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 4 0 100 0 0 2 1 50 0 0

Nitrate-N 0.50 mg/L 4 3 25 0 0 2 1 50 0 0

Nitrite-N 0.03 mg/L 4 3 25 0 0 2 1 50 0 0

Kjeldahl-N 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 4 3 25 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 4 0 100 4 100 2 2 0 0 0

Dissolved Antimony 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Antimony 5.00 ug/l 4 0 100 2 50 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 4 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 4 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Cadmium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 4 0 100 0 0 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Wet Weather Dry Weather
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Table 4-4.1  2006-07 Summary of Water Quality Exceedances for Ballona Creek Mass Emission Station
Beneficial Usesj:  MUN, REC1, REC2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Total Chromium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 4 1 75 0 0 2 0 100 0 0

Total Chromium +6 10.00 ug/l 5 1 80 0 0 2 0 100 0 0

Dissolved Copper 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Copper 5.00 ug/l 4 0 100 4 100 2 0 100 2 100

Dissolved Iron 100.00 ug/l 4 0 100 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 4 0 100 0 0 2 1 50 0 0

Dissolved Lead 5.00 ug/l 4 0 100 1 25 2 2 0 0 0

Total Lead 5.00 ug/l 4 0 100 4 100 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 4 3 25 1 25 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 4 3 25 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Selenium 5.00 ug/l 4 2 50 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 4 1 75 0 0 2 0 100 0 0

Dissolved Silver 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 4 1 75 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 4 0 100 4 100 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 4 4 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Ethylhexl) phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

2 of 4

RB-AR46526



Table 4-4.1  2006-07 Summary of Water Quality Exceedances for Ballona Creek Mass Emission Station
Beneficial Usesj:  MUN, REC1, REC2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Chrysene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

gamma-chlordane 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Chlordane 0.10 ug/L 4 4 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Dieldrin 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 4 4 0 0 0 2 2 0 0 0
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Table 4-4.1  2006-07 Summary of Water Quality Exceedances for Ballona Creek Mass Emission Station
Beneficial Usesj:  MUN, REC1, REC2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 4 4 0 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Other

Ammonia 0.10 mg/L 4 0 100 4 100 2 1 50 1 50

Endrin ketone 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Methoxychlor 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

c)

f)

h)

i)

j) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground 
Water Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold 
Freshwater Habitat, MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - 
Spawning, Reproduction, and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level

Criteria maximum concentration which equals the highest concentration of pollutant to which aquatic life can be exposed for a short period time without deleterious effects.

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.2  2006-07 Summary of Water Quality Exceedances for Malibu Creek Mass Emission Station
Beneficial Usesj:  MUN, REC1, REC2, COLD, WILD, RARE, MIGR, SPWN, WET

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 4 4 0 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 4 4 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 4 4 0 0 0 2 1 50 0 0

pH 0-14 3 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 0 100 2 50 2 0 100 1 50

Fecal Coliform 20.00 MPN/100ml 4 0 100 3 75 2 0 100 1 50

Ratio Fecal Coliform/Total Coliform 4 0 100 2 50 2 0 100 0 0

Fecal Streptococcus 20.00 MPN/100ml 4 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 4 0 100 4 100 2 1 50 1 50

General

Chloride 2.00 mg/L 3 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 3 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 3 2 33 1 33 2 1 50 0 0

Sulfate 0.10 mg/L 3 0 100 0 0 2 0 100 2 100

Alkalinity 4.00 mg/L 3 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 3 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 3 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 4 0 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 3 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 3 0 100 0 0 2 0 100 1 50

Turbidity 0.10 NTU 4 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 3 3 0 0 0 2 2 0 0 0

Total Organic Carbon 1.00 mg/L 3 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 3 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 3 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 3 0 100 0 0 2 1 50 0 0

Nitrate-N 0.50 mg/L 3 2 33 0 0 2 1 50 0 0

Nitrite-N 0.03 mg/L 3 3 0 0 0 2 2 0 0 0

Kjeldahl-N 0.10 mg/L 3 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 3 3 0 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 3 0 100 3 100 2 2 0 0 0

Dissolved Antimony 5.00 ug/l 3 2 33 0 0 2 2 0 0 0

Total Antimony 5.00 ug/l 3 0 100 0 0 2 2 0 0 0

Dissolved Arsenic 5.00 ug/l 3 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 3 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 3 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 3 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 3 2 33 1 33 2 2 0 0 0

Dissolved Cadmium 1.00 ug/l 3 2 33 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 3 0 100 1 33 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 3 2 33 0 0 2 0 100 0 0

Wet Weather Dry Weather
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Table 4-4.2  2006-07 Summary of Water Quality Exceedances for Malibu Creek Mass Emission Station
Beneficial Usesj:  MUN, REC1, REC2, COLD, WILD, RARE, MIGR, SPWN, WET

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Total Chromium 5.00 ug/l 3 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 3 3 0 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 3 0 100 0 0 2 0 100 0 0

Total Copper 5.00 ug/l 3 0 100 3 100 2 0 100 2 100

Dissolved Iron 100.00 ug/l 3 2 33 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 3 0 100 0 0 2 0 100 0 0

Dissolved Lead 5.00 ug/l 3 3 0 0 0 2 2 0 0 0

Total Lead 5.00 ug/l 3 0 100 1 33 2 2 0 0 0

Dissolved Mercury 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 3 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 3 0 100 0 0 2 0 100 0 0

Dissolved Selenium 5.00 ug/l 3 0 100 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 3 0 100 0 0 2 0 100 0 0

Dissolved Silver 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 3 2 33 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 3 3 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 3 2 33 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 3 2 33 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 3 0 100 1 33 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 3 3 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 3 3 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Bis(2-Ethylhexl) phthalate 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 3 3 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 3 3 0 0 0 2 2 0 0 0
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Table 4-4.2  2006-07 Summary of Water Quality Exceedances for Malibu Creek Mass Emission Station
Beneficial Usesj:  MUN, REC1, REC2, COLD, WILD, RARE, MIGR, SPWN, WET

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Chrysene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 3 3 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 3 3 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 3 3 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

gamma-chlordane 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Chlordane 0.10 ug/L 3 3 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Dieldrin 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 3 3 0 0 0 2 2 0 0 0
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Table 4-4.2  2006-07 Summary of Water Quality Exceedances for Malibu Creek Mass Emission Station
Beneficial Usesj:  MUN, REC1, REC2, COLD, WILD, RARE, MIGR, SPWN, WET

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 3 3 0 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Other

Ammonia 0.10 mg/L 3 0 100 3 100 2 1 50 1 50

Endrin ketone 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Methoxychlor 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

c)

h)

i)

j) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground 
Water Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold 
Freshwater Habitat, MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - 
Spawning, Reproduction, and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.3  2006-07 Summary of Water Quality Exceedances for L.A. River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD,RARE, MIGR, SPWN, SHELL

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 3 1 67 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 3 3 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 3 0 100 3 100 2 0 100 2 100

pH 0-14 3 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 3 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 3 0 100 3 100 2 0 100 1 50

Fecal Coliform 20.00 MPN/100ml 3 0 100 3 100 2 0 100 1 50

Ratio Fecal Coliform/Total Coliform 3 0 100 1 33 2 0 100 1 50

Fecal Streptococcus 20.00 MPN/100ml 3 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 3 0 100 3 100 2 0 100 0 0

General

Chloride 2.00 mg/L 3 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 3 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 3 2 33 0 0 2 1 50 0 0

Sulfate 0.10 mg/L 3 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 3 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 3 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 3 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 3 1 67 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 3 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 3 0 100 0 0 2 0 100 0 0

Turbidity 0.10 NTU 3 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 3 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 3 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 3 0 100 0 0 2 0 100 0 0

Total Organic Carbon 1.00 mg/L 3 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 3 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 3 3 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 3 0 100 0 0 2 1 50 0 0

Total Phosphorus 0.05 mg/L 3 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 3 2 33 0 0 2 0 100 0 0

Nitrate-N 0.50 mg/L 3 2 33 0 0 2 1 50 0 0

Nitrite-N 0.03 mg/L 3 0 100 0 0 2 0 100 1 50

Kjeldahl-N 0.10 mg/L 3 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 3 3 0 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 3 0 100 3 100 2 1 50 0 0

Dissolved Antimony 5.00 ug/l 3 0 100 0 0 2 0 100 0 0

Total Antimony 5.00 ug/l 3 0 100 1 33 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 3 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 3 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 3 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 3 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Dissolved Cadmium 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 3 0 100 1 33 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 3 0 100 0 0 2 0 100 0 0

Wet Weather Dry Weather
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Table 4-4.3  2006-07 Summary of Water Quality Exceedances for L.A. River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD,RARE, MIGR, SPWN, SHELL

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Total Chromium 5.00 ug/l 3 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 3 2 33 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 3 2 33 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 3 0 100 0 0 2 0 100 0 0

Total Copper 5.00 ug/l 3 0 100 3 100 2 0 100 2 100

Dissolved Iron 100.00 ug/l 3 2 33 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 3 0 100 0 0 2 1 50 0 0

Dissolved Lead 5.00 ug/l 3 1 67 0 0 2 1 50 0 0

Total Lead 5.00 ug/l 3 0 100 3 100 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 3 2 33 1 33 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 3 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 3 0 100 0 0 2 0 100 0 0

Dissolved Selenium 5.00 ug/l 3 2 33 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 3 1 67 0 0 2 0 100 0 0

Dissolved Silver 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 3 1 67 1 33 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 3 3 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 3 3 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 3 0 100 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 3 0 100 3 100 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 3 3 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 3 3 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Bis(2-Ethylhexl) phthalate 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 3 3 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 3 3 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 3 3 0 0 0 2 2 0 0 0
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Table 4-4.3  2006-07 Summary of Water Quality Exceedances for L.A. River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD,RARE, MIGR, SPWN, SHELL

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Chrysene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 3 3 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 3 3 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 3 3 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 3 3 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

gamma-chlordane 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Chlordane 0.10 ug/L 3 3 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Dieldrin 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 3 3 0 0 0 2 2 0 0 0
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Table 4-4.3  2006-07 Summary of Water Quality Exceedances for L.A. River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD,RARE, MIGR, SPWN, SHELL

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 3 3 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 3 3 0 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 3 3 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 3 3 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 3 3 0 0 0 2 2 0 0 0

Other

Ammonia 0.10 mg/L 3 3 0 1 33 2 0 100 2 100

Endrin ketone 0.10 ug/l 3 3 0 0 0 2 2 0 0 0

Methoxychlor 0.50 ug/l 3 3 0 0 0 2 2 0 0 0

c)

h)

i)

j) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground 
Water Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold 
Freshwater Habitat, MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - 
Spawning, Reproduction, and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.4  2006-07 Summary of Water Quality Exceedances for Coyote Creek Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, REC1, REC2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 3 1 67 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 3 3 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 3 1 67 2 67 2 0 100 2 100

pH 0-14 4 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 3 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 3 0 100 3 100 2 0 100 1 50

Fecal Coliform 20.00 MPN/100ml 3 0 100 3 100 2 0 100 1 50

Ratio Fecal Coliform/Total Coliform 3 0 100 1 33 2 0 100 1 50

Fecal Streptococcus 20.00 MPN/100ml 3 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 3 0 100 3 100 2 0 100 0 0

General

Chloride 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 4 3 25 0 0 2 1 50 0 0

Sulfate 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 4 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 4 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 3 2 33 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 4 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 4 0 100 1 25 2 0 100 2 100

Turbidity 0.10 NTU 4 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 4 0 100 1 25 2 1 50 0 0

Total Organic Carbon 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 3 3 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 4 0 100 0 0 2 2 0 0 0

Total Phosphorus 0.05 mg/L 4 0 100 0 0 2 1 50 0 0

NH3-N 0.10 mg/L 4 0 100 0 0 2 2 0 0 0

Nitrate-N 0.50 mg/L 4 3 25 0 0 2 1 50 0 0

Nitrite-N 0.03 mg/L 4 3 25 0 0 2 1 50 0 0

Kjeldahl-N 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 4 0 100 4 100 2 2 0 0 0

Dissolved Antimony 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Antimony 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 4 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 4 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Wet Weather Dry Weather
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Table 4-4.4  2006-07 Summary of Water Quality Exceedances for Coyote Creek Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, REC1, REC2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 4 1 75 0 0 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Chromium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 4 0 100 0 0 2 1 50 0 0

Total Chromium +6 10.00 ug/l 4 0 100 0 0 2 1 50 0 0

Dissolved Copper 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Copper 5.00 ug/l 4 0 100 4 100 2 0 100 2 100

Dissolved Iron 100.00 ug/l 4 2 50 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 4 0 100 0 0 2 1 50 0 0

Dissolved Lead 5.00 ug/l 4 2 50 0 0 2 2 0 0 0

Total Lead 5.00 ug/l 4 0 100 4 100 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Selenium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Silver 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 4 3 25 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 4 0 100 4 100 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 4 4 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Page 2 of 4

RB-AR46538



Table 4-4.4  2006-07 Summary of Water Quality Exceedances for Coyote Creek Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, REC1, REC2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 3 3 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Chrysene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

gamma-chlordane 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Chlordane 0.10 ug/L 4 4 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 4 4 0 0 0 2 2 0 0 0
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Table 4-4.4  2006-07 Summary of Water Quality Exceedances for Coyote Creek Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, REC1, REC2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Non-

detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 4 4 0 0 0 2 1 50 1 50

Prometryn 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Other

Ammonia 0.10 mg/L 4 0 100 4 100 2 0 100 2 100

Endrin ketone 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Methoxychlor 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

c)

h)

i)

j) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground
Water Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold 
Freshwater Habitat, MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - 
Spawning, Reproduction, and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.5  2006-07 Summary of Water Quality Exceedances for San Gabriel River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, GWR, REC1, REC2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 3 2 33 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 3 3 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 3 1 67 2 67 2 1 50 1 50

pH 0-14 4 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 3 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 3 0 100 3 100 2 0 100 1 50

Fecal Coliform 20.00 MPN/100ml 3 0 100 3 100 2 0 100 2 100

Ratio Fecal Coliform/Total Coliform 3 0 100 0 0 2 0 100 1 50

Fecal Streptococcus 20.00 MPN/100ml 3 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 3 0 100 3 100 2 0 100 2 100

General

Chloride 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 4 3 25 0 0 2 1 50 0 0

Sulfate 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 4 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 4 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 3 3 0 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 4 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Turbidity 0.10 NTU 4 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 4 1 75 0 0 2 2 0 0 0

Total Organic Carbon 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 4 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 3 3 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 4 0 100 0 0 2 2 0 0 0

Total Phosphorus 0.05 mg/L 4 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 4 2 50 0 0 2 0 100 0 0

Nitrate-N 0.50 mg/L 4 3 25 0 0 2 1 50 0 0

Nitrite-N 0.03 mg/L 4 0 100 0 0 2 2 0 0 0

Kjeldahl-N 0.10 mg/L 4 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 4 0 100 3 75 2 0 100 0 0

Dissolved Antimony 5.00 ug/l 4 0 100 0 0 2 2 0 0 0

Total Antimony 5.00 ug/l 4 0 100 0 0 2 2 0 0 0

Dissolved Arsenic 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 4 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 4 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Cadmium 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 4 3 25 0 0 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 4 1 75 0 0 2 0 100 0 0

Wet Weather Dry Weather
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Table 4-4.5  2006-07 Summary of Water Quality Exceedances for San Gabriel River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, GWR, REC1, REC2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Total Chromium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Copper 5.00 ug/l 4 0 100 4 100 2 0 100 2 100

Dissolved Iron 100.00 ug/l 4 2 50 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Lead 5.00 ug/l 4 2 50 0 0 2 2 0 0 0

Total Lead 5.00 ug/l 4 0 100 2 50 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Selenium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 4 0 100 0 0 2 0 100 0 0

Dissolved Silver 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 4 4 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 4 0 100 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 4 0 100 1 25 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 4 4 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Bis(2-Ethylhexl) phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 3 3 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 4 4 0 0 0 2 2 0 0 0
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Table 4-4.5  2006-07 Summary of Water Quality Exceedances for San Gabriel River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, GWR, REC1, REC2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Chrysene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 4 4 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 4 4 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

gamma-chlordane 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Chlordane 0.10 ug/L 4 4 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Dieldrin 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 4 4 0 0 0 2 2 0 0 0
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Table 4-4.5  2006-07 Summary of Water Quality Exceedances for San Gabriel River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, GWR, REC1, REC2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 4 4 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 4 4 0 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 4 4 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 4 4 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 4 4 0 0 0 2 2 0 0 0

Other

Ammonia 0.10 mg/L 4 2 50 2 50 2 0 100 2 100

Endrin ketone 0.10 ug/l 4 4 0 0 0 2 2 0 0 0

Methoxychlor 0.50 ug/l 4 4 0 0 0 2 2 0 0 0

c)

h)

i)

j) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground 
Water Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold 
Freshwater Habitat, MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - 
Spawning, Reproduction, and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.6  2006-07 Summary of Water Quality Exceedances for Dominguez Channel Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 5 0 100 0 0 2 1 50 0 0

Total Phenols 0.10 mg/L 5 5 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 5 2 60 3 60 2 2 0 0 0

pH 0-14 5 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 5 1 80 1 20 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 5 0 100 5 100 2 0 100 0 0

Fecal Coliform 20.00 MPN/100ml 5 0 100 5 100 2 0 100 0 0

Ratio Fecal Coliform/Total Coliform 5 0 100 3 60 2 0 100 0 0

Fecal Streptococcus 20.00 MPN/100ml 5 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 5 0 100 5 100 2 0 100 2 100

General

Chloride 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 5 3 40 0 0 2 1 50 0 0

Sulfate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 5 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 5 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 5 1 80 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 5 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 5 0 100 0 0 2 0 100 1 50

Turbidity 0.10 NTU 6 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 6 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 6 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 5 0 100 1 20 2 1 50 0 0

Total Organic Carbon 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 6 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrate-N 0.50 mg/L 5 4 20 0 0 2 1 50 0 0

Nitrite-N 0.03 mg/L 5 4 20 0 0 2 2 0 0 0

Kjeldahl-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 5 0 100 5 100 2 0 100 0 0

Dissolved Antimony 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Antimony 5.00 ug/l 5 0 100 3 60 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Cadmium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 5 0 100 0 0 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Wet Weather Dry Weather
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Table 4-4.6  2006-07 Summary of Water Quality Exceedances for Dominguez Channel Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Total Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Chromium +6 10.00 ug/l 6 0 100 0 0 2 0 100 0 0

Dissolved Copper 5.00 ug/l 5 0 100 3 60 2 0 100 0 0

Total Copper 5.00 ug/l 5 0 100 5 100 2 0 100 2 100

Dissolved Iron 100.00 ug/l 5 0 100 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Lead 5.00 ug/l 5 1 80 0 0 2 1 50 0 0

Total Lead 5.00 ug/l 5 0 100 5 100 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 5 4 20 1 20 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Selenium 5.00 ug/l 5 4 20 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 5 2 60 0 0 2 0 100 0 0

Dissolved Silver 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 5 3 40 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 5 0 100 5 100 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 5 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-4.6  2006-07 Summary of Water Quality Exceedances for Dominguez Channel Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Chrysene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-chlordane 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Chlordane 0.10 ug/L 5 5 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dieldrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-4.6  2006-07 Summary of Water Quality Exceedances for Dominguez Channel Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 5 5 0 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Other

Ammonia 0.10 mg/L 5 0 100 5 100 2 0 100 2 100

Endrin ketone 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Methoxychlor 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

c)

h)

i)

j) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground Water 
Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, 
MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, and/or
Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.7  2006-07 Summary of Water Quality Exceedances for Santa Clara River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, AGR, GWR, FRSH, REC1, REC2, WARM, WILD, RARE, WET

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 5 5 0 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 5 5 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 5 5 0 0 0 2 2 0 0 0

pH 0-14 5 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 5 0 100 5 100 2 0 100 0 0

Fecal Coliform 20.00 MPN/100ml 5 0 100 5 100 2 0 100 0 0

Ratio Fecal Coliform/Total Coliform 5 0 100 0 0 2 0 100 0 0

Fecal Streptococcus 20.00 MPN/100ml 5 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 5 0 100 5 100 2 0 100 2 100

General

Chloride 2.00 mg/L 5 0 100 0 0 2 0 100 2 100

Fluoride     f(temp)i 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 5 2 60 0 0 2 1 50 0 0

Sulfate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 5 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 5 0 100 0 0 2 1 50 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 5 5 0 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 5 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Turbidity 0.10 NTU 5 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 5 2 60 0 0 2 2 0 0 0

Total Organic Carbon 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 5 0 100 0 0 2 2 0 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 5 2 60 0 0 2 2 0 0 0

Nitrate-N 0.50 mg/L 5 2 60 0 0 2 1 50 0 0

Nitrite-N 0.03 mg/L 5 4 20 0 0 2 2 0 0 0

Kjeldahl-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 5 0 100 4 80 2 2 0 0 0

Dissolved Antimony 5.00 ug/l 5 0 100 0 0 2 2 0 0 0

Total Antimony 5.00 ug/l 5 0 100 0 0 2 2 0 0 0

Dissolved Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Cadmium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 5 1 80 0 0 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Wet Weather Dry Weather
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Table 4-4.7  2006-07 Summary of Water Quality Exceedances for Santa Clara River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, AGR, GWR, FRSH, REC1, REC2, WARM, WILD, RARE, WET

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Total Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Copper 5.00 ug/l 5 0 100 5 100 2 0 100 2 100

Dissolved Iron 100.00 ug/l 5 0 100 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 5 2 60 0 0 2 1 50 0 0

Dissolved Lead 5.00 ug/l 5 0 100 0 0 2 2 0 0 0

Total Lead 5.00 ug/l 5 4 20 3 60 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 5 4 20 1 20 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Selenium 5.00 ug/l 5 2 60 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 5 2 60 0 0 2 0 100 0 0

Dissolved Silver 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 5 4 20 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 5 2 60 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 5 0 100 2 40 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 5 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-4.7  2006-07 Summary of Water Quality Exceedances for Santa Clara River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, AGR, GWR, FRSH, REC1, REC2, WARM, WILD, RARE, WET

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Chrysene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-chlordane 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Chlordane 0.10 ug/L 5 5 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dieldrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-4.7  2006-07 Summary of Water Quality Exceedances for Santa Clara River Mass Emission Station
Beneficial Usesj:  MUN, IND, PROC, AGR, GWR, FRSH, REC1, REC2, WARM, WILD, RARE, WET

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 5 5 0 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Other

Ammonia 0.10 mg/L 5 1 80 4 80 2 2 0 0 0

Endrin ketone 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Methoxychlor 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

c)

h)

i)

j) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground 
Water Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold 
Freshwater Habitat, MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - 
Spawning, Reproduction, and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.
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Table 4-5.1  2006-07 Summary of Water Quality Exceedances for Dalton/Walnut Creek Tributary Monitoring Station
Beneficial Usesj:  MUN, GWR,REC1, REC2, WARM, WILD, WET

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 4 3 25 1 25 2 2 0 0 0

Total Phenols 0.10 mg/L 4 4 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 4 4 0 0 0 2 2 0 0 0

pH 0-14 5 0 100 0 0 2 0 100 1 50

Dissolved Oxygen 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 1 50

Fecal Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 1 50

Ratio Fecal Coliform/Total Coliform 4 0 100 2 50 2 0 100 2 100

Fecal Streptococcus 20.00 MPN/100ml 4 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 4 0 100 4 100 2 0 100 2 100

General

Chloride 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 5 4 20 0 0 2 1 50 0 0

Sulfate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 5 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 5 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 2 50 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 5 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 5 0 100 0 0 2 0 100 1 50

Turbidity 0.10 NTU 5 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 5 2 60 0 0 2 1 50 0 0

Total Organic Carbon 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 1 80 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 5 2 60 0 0 2 0 100 0 0

Nitrate-N 0.50 mg/L 5 4 20 0 0 2 1 50 0 0

Nitrite-N 0.03 mg/L 5 3 40 0 0 2 1 50 0 0

Kjeldahl-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 5 0 100 4 80 2 0 100 0 0

Dissolved Antimony 5.00 ug/l 5 1 80 0 0 2 0 100 0 0

Total Antimony 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 5 5 0 0 0 2 2 0 0 0

Total Barium 10.00 ug/L 5 5 0 0 0 2 2 0 0 0

Dissolved Berylium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 5 3 40 0 0 2 2 0 0 0

Dissolved Cadmium 1.00 ug/l 5 1 80 0 0 2 0 100 0 0

Total Cadmium 1.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 5 0 100 1 20 2 0 100 0 0

Wet Weather Dry Weather
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Table 4-5.1  2006-07 Summary of Water Quality Exceedances for Dalton/Walnut Creek Tributary Monitoring Station
Beneficial Usesj:  MUN, GWR,REC1, REC2, WARM, WILD, WET

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Total Copper 5.00 ug/l 5 0 100 5 100 2 0 100 2 100

Dissolved Iron 100.00 ug/l 5 1 80 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Lead 5.00 ug/l 5 2 60 0 0 2 1 50 0 0

Total Lead 5.00 ug/l 5 0 100 3 60 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 5 3 40 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 5 3 40 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Selenium 5.00 ug/l 5 4 20 0 0 2 1 50 0 0

Total Selenium 5.00 ug/l 5 4 20 0 0 2 2 0 0 0

Dissolved Silver 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 5 4 20 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 5 2 60 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 5 0 100 2 40 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 5 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Chrysene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.1  2006-07 Summary of Water Quality Exceedances for Dalton/Walnut Creek Tributary Monitoring Station
Beneficial Usesj:  MUN, GWR,REC1, REC2, WARM, WILD, WET

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

di-n-Butyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-chlordane 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Chlordane 0.10 ug/L 5 5 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dieldrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 5 5 0 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.1  2006-07 Summary of Water Quality Exceedances for Dalton/Walnut Creek Tributary Monitoring Station
Beneficial Usesj:  MUN, GWR,REC1, REC2, WARM, WILD, WET

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Atrazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Other

Ammonia 0.10 mg/L 5 2 60 3 60 2 0 100 2 100

Endrin ketone 0.10 ug/l 5 5 0 0 0 2 0 100 0 0

Methoxychlor 0.50 ug/l 5 5 0 0 0 2 0 100 0 0

c)

h)

i)

j)

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground Water Recharge, 
FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, MAR- Supports 
Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, and/or Early Development, 
SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level
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Table 4-5.2  2006-07 Summary of Water Quality Exceedances for Puente Creek Tributary Monitoring Station
Beneficial Usesj:  MUN, GWR, REC1, REC2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 4 2 50 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 4 4 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 4 4 0 0 0 2 2 0 0 0

pH 0-14 5 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 2 100

Fecal Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 2 100

Ratio Fecal Coliform/Total Coliform 4 0 100 2 50 2 0 100 2 100

Fecal Streptococcus 20.00 MPN/100ml 4 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 4 0 100 4 100 2 0 100 2 100

General

Chloride 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 5 4 20 0 0 2 1 50 0 0

Sulfate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 5 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 5 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 2 50 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 5 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 5 0 100 1 20 2 0 100 1 50

Turbidity 0.10 NTU 5 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 5 0 100 0 0 2 1 50 0 0

Total Organic Carbon 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrate-N 0.50 mg/L 5 4 20 0 0 2 1 50 0 0

Nitrite-N 0.03 mg/L 5 4 20 0 0 2 1 50 0 0

Kjeldahl-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 5 0 100 5 100 2 1 50 0 0

Dissolved Antimony 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Antimony 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Cadmium 1.00 ug/l 5 4 20 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 5 2 60 1 20 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Wet Weather Dry Weather
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Table 4-5.2  2006-07 Summary of Water Quality Exceedances for Puente Creek Tributary Monitoring Station
Beneficial Usesj:  MUN, GWR, REC1, REC2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Total Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Chromium +6 10.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Copper 5.00 ug/l 5 0 100 2 40 2 0 100 0 0

Total Copper 5.00 ug/l 5 0 100 5 100 2 0 100 2 100

Dissolved Iron 100.00 ug/l 5 2 60 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Lead 5.00 ug/l 5 1 80 0 0 2 1 50 0 0

Total Lead 5.00 ug/l 5 0 100 4 80 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Selenium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Silver 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 5 4 20 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 5 0 100 5 100 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 5 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.2  2006-07 Summary of Water Quality Exceedances for Puente Creek Tributary Monitoring Station
Beneficial Usesj:  MUN, GWR, REC1, REC2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Chrysene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-chlordane 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Chlordane 0.10 ug/L 5 5 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dieldrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.2  2006-07 Summary of Water Quality Exceedances for Puente Creek Tributary Monitoring Station
Beneficial Usesj:  MUN, GWR, REC1, REC2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 5 5 0 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Other

Ammonia 0.10 mg/L 5 0 100 5 100 2 0 100 2 100

Endrin ketone 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Methoxychlor 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

c)

h)

i)

j)

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground Water 
Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, 
MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, and/or
Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level
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Table 4-5.3  2006-07 Summary of Water Quality Exceedances for Upper San Jose Creek Tributary Monitoring Station
Beneficial Usesj:  MUN, GWR, REC1, REC2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 4 3 25 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 4 4 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 4 4 0 0 0 2 2 0 0 0

pH 0-14 5 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 1 50

Fecal Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 1 50

Ratio Fecal Coliform/Total Coliform 4 0 100 2 50 2 0 100 1 50

Fecal Streptococcus 20.00 MPN/100ml 4 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 4 0 100 4 100 2 0 100 1 50

General

Chloride 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 5 4 20 0 0 2 1 50 0 0

Sulfate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 5 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 5 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 3 25 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 5 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 5 0 100 0 0 2 0 100 1 50

Turbidity 0.10 NTU 5 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

Total Organic Carbon 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 2 60 0 0 2 2 0 0 0

Total Phosphorus 0.05 mg/L 5 1 80 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 5 2 60 0 0 2 1 50 0 0

Nitrate-N 0.50 mg/L 5 4 20 0 0 2 1 50 0 0

Nitrite-N 0.03 mg/L 5 4 20 0 0 2 2 0 0 0

Kjeldahl-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 5 0 100 4 80 2 0 100 0 0

Dissolved Antimony 5.00 ug/l 5 0 100 0 0 2 2 0 0 0

Total Antimony 5.00 ug/l 5 0 100 0 0 2 1 50 0 0

Dissolved Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Cadmium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 5 2 60 0 0 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Wet Weather Dry Weather
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Table 4-5.3  2006-07 Summary of Water Quality Exceedances for Upper San Jose Creek Tributary Monitoring Station
Beneficial Usesj:  MUN, GWR, REC1, REC2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Total Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 1 80 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 5 1 80 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Copper 5.00 ug/l 5 0 100 5 100 2 0 100 2 100

Dissolved Iron 100.00 ug/l 5 3 40 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Lead 5.00 ug/l 5 2 60 0 0 2 2 0 0 0

Total Lead 5.00 ug/l 5 0 100 3 60 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 5 4 20 1 20 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Selenium 5.00 ug/l 5 1 80 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 5 1 80 0 0 2 0 100 0 0

Dissolved Silver 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 5 2 60 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 5 0 100 3 60 2 0 100 1 50

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 5 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.3  2006-07 Summary of Water Quality Exceedances for Upper San Jose Creek Tributary Monitoring Station
Beneficial Usesj:  MUN, GWR, REC1, REC2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Chrysene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-chlordane 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Chlordane 0.10 ug/L 5 5 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dieldrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.3  2006-07 Summary of Water Quality Exceedances for Upper San Jose Creek Tributary Monitoring Station
Beneficial Usesj:  MUN, GWR, REC1, REC2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 5 5 0 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Other

Ammonia 0.10 mg/L 5 2 60 3 60 2 0 100 2 100

Endrin ketone 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Methoxychlor 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

c)

h)

i)

j)

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground Water Recharge, FRSH 
- Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, MAR- Supports Marine 
Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, and/or Early Development, SHELL- Shellfish 
Harvesting, WET - Wetland Habitat

PQL = minimum level
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Table 4-5.4  2006-07 Summary of Water Quality Exceedances for Maplewood Channel Tributary Monitoring Station
Beneficial Usesj:  MUN,  REC1, REC2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 4 3 25 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 4 4 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 4 4 0 0 0 2 2 0 0 0

pH 0-14 5 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 2 100

Fecal Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 2 100

Ratio Fecal Coliform/Total Coliform 4 0 100 1 25 2 0 100 1 50

Fecal Streptococcus 20.00 MPN/100ml 4 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 4 0 100 4 100 2 0 100 2 100

General

Chloride 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 5 4 20 0 0 2 1 50 0 0

Sulfate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 5 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 5 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 2 50 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 5 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 5 0 100 0 0 2 0 100 1 50

Turbidity 0.10 NTU 5 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 5 0 100 1 20 2 2 0 0 0

Total Organic Carbon 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 5 0 100 0 0 2 1 50 0 0

Nitrate-N 0.50 mg/L 5 4 20 0 0 2 1 50 0 0

Nitrite-N 0.03 mg/L 5 4 20 0 0 2 2 0 0 0

Kjeldahl-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 5 0 100 4 80 2 1 50 0 0

Dissolved Antimony 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Antimony 5.00 ug/l 5 0 100 1 20 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 5 5 0 1 20 2 2 0 0 0

Dissolved Cadmium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 5 2 60 1 20 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Wet Weather Dry Weather
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Table 4-5.4  2006-07 Summary of Water Quality Exceedances for Maplewood Channel Tributary Monitoring Station
Beneficial Usesj:  MUN,  REC1, REC2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Total Chromium 5.00 ug/l 5 0 100 1 20 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 3 40 0 0 2 0 100 0 0

Total Chromium +6 10.00 ug/l 5 2 60 0 0 2 0 100 0 0

Dissolved Copper 5.00 ug/l 5 0 100 2 40 2 0 100 0 0

Total Copper 5.00 ug/l 5 0 100 5 100 2 0 100 2 100

Dissolved Iron 100.00 ug/l 5 1 80 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 5 0 100 0 0 2 1 50 0 0

Dissolved Lead 5.00 ug/l 5 1 80 1 20 2 2 0 0 0

Total Lead 5.00 ug/l 5 0 100 4 80 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 5 4 20 1 20 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 5 0 100 1 20 2 0 100 0 0

Dissolved Selenium 5.00 ug/l 5 4 20 0 0 2 1 50 0 0

Total Selenium 5.00 ug/l 5 2 60 0 0 2 1 50 0 0

Dissolved Silver 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 5 3 40 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 5 0 100 5 100 2 0 100 1 50

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 5 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.4  2006-07 Summary of Water Quality Exceedances for Maplewood Channel Tributary Monitoring Station
Beneficial Usesj:  MUN,  REC1, REC2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Chrysene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 5 4 20 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-chlordane 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Chlordane 0.10 ug/L 5 5 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dieldrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.4  2006-07 Summary of Water Quality Exceedances for Maplewood Channel Tributary Monitoring Station
Beneficial Usesj:  MUN,  REC1, REC2, WARM, WILD

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 5 5 0 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Other

Ammonia 0.10 mg/L 5 0 100 5 100 2 1 50 1 50

Endrin ketone 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Methoxychlor 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

c)

h)

i)

j)

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground Water Recharge, 
FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, MAR- Supports Marine 
Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, and/or Early Development, SHELL- 
Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level
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Table 4-5.5  2006-07 Summary of Water Quality Exceedances for North Fork Coyote Creek Tributary Monitoring Station
Beneficial Usesj:  MUN, IND, PROC, REC1, REC2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 4 4 0 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 4 4 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 4 3 25 1 25 2 0 100 2 100

pH 0-14 5 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 1 50

Fecal Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 1 50

Ratio Fecal Coliform/Total Coliform 4 0 100 3 75 2 0 100 0 0

Fecal Streptococcus 20.00 MPN/100ml 4 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 4 0 100 4 100 2 0 100 1 50

General

Chloride 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 5 4 20 0 0 2 0 100 0 0

Sulfate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 5 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 5 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 3 25 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 5 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 5 0 100 0 0 2 0 100 2 100

Turbidity 0.10 NTU 5 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 5 0 100 0 0 2 2 0 0 0

Total Organic Carbon 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 0 100 0 0 2 2 0 0 0

Total Phosphorus 0.05 mg/L 5 0 100 0 0 2 1 50 0 0

NH3-N 0.10 mg/L 5 2 60 0 0 2 0 100 0 0

Nitrate-N 0.50 mg/L 5 4 20 0 0 2 1 50 0 0

Nitrite-N 0.03 mg/L 5 2 60 0 0 2 1 50 0 0

Kjeldahl-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 5 0 100 5 100 2 1 50 0 0

Dissolved Antimony 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Antimony 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Barium 10.00 ug/L 5 0 100 0 0 2 2 0 0 0

Total Barium 10.00 ug/L 5 0 100 0 0 2 2 0 0 0

Dissolved Berylium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Cadmium 1.00 ug/l 5 5 0 0 0 2 0 100 0 0

Total Cadmium 1.00 ug/l 5 2 60 0 0 2 0 100 0 0

Dissolved Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 1 80 0 0 2 0 100 0 0

Wet Weather Dry Weather
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Table 4-5.5  2006-07 Summary of Water Quality Exceedances for North Fork Coyote Creek Tributary Monitoring Station
Beneficial Usesj:  MUN, IND, PROC, REC1, REC2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Total Chromium +6 10.00 ug/l 5 1 80 0 0 2 0 100 0 0

Dissolved Copper 5.00 ug/l 5 0 100 2 40 2 0 100 0 0

Total Copper 5.00 ug/l 5 0 100 5 100 2 0 100 2 100

Dissolved Iron 100.00 ug/l 5 2 60 0 0 2 2 0 0 0

Total Iron 100.00 ug/l 5 0 100 0 0 2 1 50 0 0

Dissolved Lead 5.00 ug/l 5 2 60 0 0 2 2 0 0 0

Total Lead 5.00 ug/l 5 0 100 5 100 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 5 4 20 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 5 4 20 0 0 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Selenium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Silver 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 5 3 40 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 5 0 100 1 20 2 1 50 0 0

Total Zinc 50.00 ug/l 5 0 100 4 80 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 5 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Chrysene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.5  2006-07 Summary of Water Quality Exceedances for North Fork Coyote Creek Tributary Monitoring Station
Beneficial Usesj:  MUN, IND, PROC, REC1, REC2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

1,2-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Butyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-chlordane 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Chlordane 0.10 ug/L 5 5 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dieldrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.5  2006-07 Summary of Water Quality Exceedances for North Fork Coyote Creek Tributary Monitoring Station
Beneficial Usesj:  MUN, IND, PROC, REC1, REC2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Aroclor-1254 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 5 5 0 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Atrazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Other

Ammonia 0.10 mg/L 5 1 80 4 80 2 0 100 2 100

Endrin ketone 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Methoxychlor 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

c)

h)

i)

j)

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground Water Recharge, FRSH - 
Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, MAR- Supports Marine Ecosystems, 
WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, and/or Early Development, SHELL- Shellfish Harvesting, 
WET - Wetland Habitat

PQL = minimum level
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Table 4-5.6  2006-07 Summary of Water Quality Exceedances for SD 21 (Artesia-Norwalk Drain) Tributary Monitoring Station
Beneficial Usesj:  MUN, IND, PROC, REC1, REC2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 4 2 50 0 0 2 2 0 0 0

Total Phenols 0.10 mg/L 4 4 0 0 0 2 2 0 0 0

Cyanide 0.01 mg/L 4 3 25 1 25 2 2 0 0 0

pH 0-14 5 0 100 0 0 2 0 100 0 0

Dissolved Oxygen 1.00 mg/L 4 0 100 0 0 2 0 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 2 100

Fecal Coliform 20.00 MPN/100ml 4 0 100 4 100 2 0 100 2 100

Ratio Fecal Coliform/Total Coliform 4 0 100 0 0 2 0 100 0 0

Fecal Streptococcus 20.00 MPN/100ml 4 0 100 0 0 2 0 100 0 0

Fecal Enterococcus MPN/100ml 4 0 100 4 100 2 0 100 2 100

General

Chloride 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Fluoride     f(temp)i 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrate 0.10 mg/L 5 4 20 0 0 2 1 50 0 0

Sulfate 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Alkalinity 4.00 mg/L 5 0 100 0 0 2 0 100 0 0

Hardness 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

COD 10.00 mg/L 5 0 100 0 0 2 0 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 2 50 0 0 2 2 0 0 0

Specific Conductance 1.00 umhos/cm 5 0 100 0 0 2 0 100 0 0

Total Dissolved Solids 2.00 mg/L 5 0 100 0 0 2 0 100 2 100

Turbidity 0.10 NTU 5 0 100 0 0 2 0 100 0 0

Total Suspended Solids 2.00 mg/L 5 0 100 0 0 2 0 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

MBAS 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

Total Organic Carbon 1.00 mg/L 5 0 100 0 0 2 0 100 0 0

BOD 2.00 mg/L 5 1 80 0 0 2 0 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 4 0 0 0 2 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

Total Phosphorus 0.05 mg/L 5 0 100 0 0 2 0 100 0 0

NH3-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Nitrate-N 0.50 mg/L 5 4 20 0 0 2 1 50 0 0

Nitrite-N 0.03 mg/L 5 2 60 0 0 2 1 50 0 0

Kjeldahl-N 0.10 mg/L 5 0 100 0 0 2 0 100 0 0

Metals

Dissolved Aluminum 100.00 ug/l 5 4 20 0 0 2 2 0 0 0

Total Aluminum 100.00 ug/l 5 0 100 4 80 2 1 50 0 0

Dissolved Antimony 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Antimony 5.00 ug/l 5 0 100 2 40 2 0 100 0 0

Dissolved Arsenic 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Arsenic 5.00 ug/l 5 0 100 3 60 2 0 100 0 0

Dissolved Barium 10.00 ug/L 5 0 100 0 0 2 0 100 0 0

Total Barium 10.00 ug/L 5 0 100 1 20 2 0 100 0 0

Dissolved Berylium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Beryllium 1.00 ug/l 5 4 20 1 20 2 2 0 0 0

Dissolved Cadmium 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Cadmium 1.00 ug/l 5 2 60 1 20 2 2 0 0 0

Dissolved Chromium 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Chromium 5.00 ug/l 5 0 100 1 20 2 0 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 4 20 0 0 2 2 0 0 0

Total Chromium +6 10.00 ug/l 5 4 20 0 0 2 2 0 0 0

Dissolved Copper 5.00 ug/l 5 0 100 1 20 2 0 100 0 0

Wet Weather Dry Weather
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Table 4-5.6  2006-07 Summary of Water Quality Exceedances for SD 21 (Artesia-Norwalk Drain) Tributary Monitoring Station
Beneficial Usesj:  MUN, IND, PROC, REC1, REC2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Total Copper 5.00 ug/l 5 0 100 5 100 2 0 100 2 100

Dissolved Iron 100.00 ug/l 5 0 100 0 0 2 1 50 0 0

Total Iron 100.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Lead 5.00 ug/l 5 2 60 0 0 2 1 50 0 0

Total Lead 5.00 ug/l 5 0 100 4 80 2 0 100 0 0

Dissolved Mercury 1.00 ug/l 5 4 20 0 0 2 2 0 0 0

Total Mercury 1.00 ug/l 5 4 20 1 20 2 2 0 0 0

Dissolved Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Nickel 5.00 ug/l 5 0 100 0 0 2 0 100 0 0

Dissolved Selenium 5.00 ug/l 5 4 20 0 0 2 0 100 0 0

Total Selenium 5.00 ug/l 5 1 80 0 0 2 0 100 0 0

Dissolved Silver 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Silver 1.00 ug/l 5 4 20 0 0 2 2 0 0 0

Dissolved Thallium 5.00 ug/l 5 5 0 0 0 2 2 0 0 0

Total Thallium 5.00 ug/l 5 4 20 0 0 2 2 0 0 0

Dissolved Zinc 50.00 ug/l 5 0 100 0 0 2 0 100 0 0

Total Zinc 50.00 ug/l 5 0 100 4 80 2 0 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

2-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-nitrophenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Pentachlorophenol 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Phenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Acenaphthylene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Anthracene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Benzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 5 0 0 0 2 2 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 5 0 0 0 2 2 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 4 4 0 0 0 2 2 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Chrysene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Diethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Dimethyl phthalate 0.50 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.6  2006-07 Summary of Water Quality Exceedances for SD 21 (Artesia-Norwalk Drain) Tributary Monitoring Station
Beneficial Usesj:  MUN, IND, PROC, REC1, REC2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

di-n-Butyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Fluoranthene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Fluorene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 5 0 0 0 2 2 0 0 0

Hexachloroethane 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Isophorone 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Naphthalene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Nitrobenzene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 5 0 0 0 2 2 0 0 0

Phenanthrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Pyrene 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

beta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

delta-BHC 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

alpha-chlordane 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

gamma-chlordane 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Chlordane 0.10 ug/L 5 5 0 0 0 2 2 0 0 0

4,4'-DDD 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDE 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

4,4'-DDT 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Dieldrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endosulfan sulfate 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Endrin aldehyde 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Toxaphene 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1221 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1232 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1242 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1248 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1254 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Aroclor-1260 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 5 0 0 0 2 2 0 0 0

Diazinon 0.01 ug/l 5 5 0 0 0 2 2 0 0 0

Prometryn 2.00 ug/l 5 5 0 0 0 2 2 0 0 0
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Table 4-5.6  2006-07 Summary of Water Quality Exceedances for SD 21 (Artesia-Norwalk Drain) Tributary Monitoring Station
Beneficial Usesj:  MUN, IND, PROC, REC1, REC2, WARM, WILD, RARE

Class Constituent PQLc Units
No. of 

Samples
No. of Non-

detectsh
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of Non-
detectsh

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Atrazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Simazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Cyanazine 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Malathion 2.00 ug/l 5 5 0 0 0 2 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4-D 10.00 ug/l 5 5 0 0 0 2 2 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 5 5 0 0 0 2 2 0 0 0

Other

Ammonia 0.10 mg/L 5 0 100 5 100 2 0 100 2 100

Endrin ketone 0.10 ug/l 5 5 0 0 0 2 2 0 0 0

Methoxychlor 0.50 ug/l 5 5 0 0 0 2 2 0 0 0

c)

h)

h)

j)

Non-detect refers to a lab result value that is below the PQL

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground Water Recharge, FRSH - 
Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, MAR- Supports Marine Ecosystems, WILD - 
Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland 
Habitat

PQL = minimum level
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Table 4-6a. Summary of Toxicity Results - Dry Weather

Dry Weather TOXICITY No. 1
Chronic Ceriodaphnia Survival &
Reproduction Bioassay

Survival
NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
LC25 % > 100 > 100 96.15 > 100 > 100 > 100 > 100
LC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Reproduction
NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
EC25 % > 100 6.8 > 100 > 100 > 100 > 100 > 100
EC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Chronic Sea Urchin Fertilization Bioassay
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
EC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Dry Weather TOXICITY No. 2
Chronic Ceriodaphnia Survival &
Reproduction Bioassay

Survival
NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
LC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
LC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Reproduction
NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
EC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
EC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Chronic Sea Urchin Fertilization Bioassay
TU 1.004 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
EC50 % 99.65 > 100 > 100 > 100 > 100 > 100 > 100

indicates an exceedance of water quality standard.

11/01/2006

Site 2

11/01/2006

Site 10

11/01/2006

Class Constituent
Site 28

Malibu Creek Los Angeles 
River

Site 13Site 1
Ballona 
Creek

Units

11/01/2006

Site 14

Coyote Creek San Gabriel 
River

Site 29

10/31/2006

Dominguez 
Channel

Santa Clara 
River

04/02/2007 04/09/2007 04/09/2007 04/02/2007 04/02/2007 04/02/2007 04/02/2007

11/01/2006 11/01/2006
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Table 4-6b. Summary of Toxicity Results - Wet Weather

Wet Weather TOXICITY No. 1
Chronic Ceriodaphnia Survival &
Reproduction Bioassay

Survival
NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
LC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
LC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Reproduction
NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
EC25 % > 100 > 100 > 100 98.13 > 100 > 100 > 100
EC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Chronic Sea Urchin Fertilization Bioassay
TU 1.26 1.34 1.42 1.40 1.36 1.36 1.36
EC50 % 79.33 74.58 70.23 71.47 73.75 73.55 73.76

Wet Weather TOXICITY No. 2
Chronic Ceriodaphnia Survival &
Reproduction Bioassay

Survival
NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
LC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
LC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Reproduction
NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
EC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
EC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Chronic Sea Urchin Fertilization Bioassay
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 1.60 < 1.00
EC50 % > 100 > 100 > 100 > 100 > 100 62.66 > 100

Wet Weather TOXICITY No. 3
Chronic Ceriodaphnia Survival &
Reproduction Bioassay

Survival
NOEC % 100 100
TU < 1.00 < 1.00
LC25 % > 100 > 100
LC50 % > 100 > 100

Reproduction
NOEC % 100 100
TU < 1.00 < 1.00
EC25 % > 100 > 100
EC50 % > 100 > 100

Chronic Sea Urchin Fertilization Bioassay
TU < 1.00 < 1.00
EC50 % > 100 > 100

indicates an exceedance of water quality standard.

02/22/2007 02/22/2007

02/10/2007 04/20/2007 02/19/200702/10/2007 02/22/2007 02/22/2007 02/10/2007

12/09/2006

Site 29

12/09/2006

Dominguez 
Channel

Santa Clara 
River

12/09/2006

Site 14

Coyote Creek San Gabriel 
River

12/09/2006

Class Constituent
Site 28

Malibu Creek Los Angeles 
River

Site 13Site 1
Ballona 
Creek

Units

12/09/2006

Site 2

12/09/2006

Site 10

12/09/2006
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Table 4.7 2006-07 Total Suspended Solids Results For Mass Emissions Stations

Sample Date
Ballona 

Creek (S01) 
mg/L

Malibu 
Creek (S02) 

mg/L

L.A. River@ 
Wardlow 

(S10) mg/L

Coyote 
Creek (S13) 

mg/L

San Gabriel 
River (S14) 

mg/L

Dominguez 
Channel (S28) 

mg/L

Santa Clara 
River (S29) 

mg/L
12/09/06 1644 3156 2162 216 264 669 538
12/16/06 - - - - - - 1360
01/30/07 330 11 - - - 210 135
02/10/07 195 - - 382 6 126 -
02/19/07 80 13 219 75 21 129 373
02/22/07 193 128 113 88 29 230 760
02/27/07 161 10 60 161 18 - -
04/20/07 307 99 232 409 52 - -
04/22/07 113 - 13 10 4 2 -
10/31/06 - - - - - - 2
11/01/06 9 5 67 8 291 142 -
04/02/07 11 - - 6 9 27 5
04/09/07 7 20 - - - -

"-" indicates no available data
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Table 4-8 Estmimated Total Suspended and Total Dissolved Solids Loads for Mass Emission Stations

WATERSHEDS

12/09/2006 12/16/2006 01/30/2007 02/10/2007 02/19/2007 02/22/2007 02/27/2007 04/20/2007 04/22/2007
Ballona Creek (S01) 5264499.00 880277.00 860783.40 58862.40 392181.40 273916.70 694940.90 44963.90

Malibu creek (S02) 1705816.87 6322.90 59620.71 23580.76
L.A. River (S10) 13300000.00 807832.99 496791.64 263783.17 1857386.66 18545.76
Coyote Creek (S13) 227250.77 1088351.14 1088351.14 59089.37
San Gabriel River (S14) 604637.60 6716.86 11980.92 35898.60
Dominguez Channel (S28) 230066.00 91823.06 57538.37 14375.03 54876.80 178277.77 249.84

Santa Clara River (S29) 23259.62 27193.86 8025.22 8869.35 41277.17

Ballona Creek (S01) 486742.00 860783.40 397321.10 264163.60

Malibu creek (S02) 998843.34 883216.89 609916.41 132665.09
L.A. River (S10) 2953872.72 826276.66 826276.66 1055132.69
Coyote Creek (S13) 635460.48 883216.89 883216.89 169210.46
San Gabriel River (S14) 1140566.38 344798.94 278413.71 512483.48
Dominguez Channel (S28) 51584.30 52971.83 41676.43 44855.82 152809.51

Santa Clara River (S29) 19714.47 14156.81 36262.09 8893.13 11296.91

Ballona Creek (S01) 2632.25 440.14 430.39 29.43 196.09 136.96 347.47 22.48
Malibu creek (S02) 852.91 3.16 29.81 11.79
L.A. River (S10) 6650.00 403.92 248.40 131.89 928.69 9.27
Coyote Creek (S13) 113.63 544.18 544.18 29.54
San Gabriel River (S14) 302.32 3.36 5.99 17.95
Dominguez Channel (S28) 115.03 45.91 28.77 7.19 27.44 89.14 0.12
Santa Clara River (S29) 11.63 13.60 4.01 4.43 20.64

Ballona Creek (S01) 243.37 430.39 198.66 132.08
Malibu creek (S02) 499.42 441.61 304.96 66.33
L.A. River (S10) 1476.94 413.14 413.14 527.57
Coyote Creek (S13) 317.73 441.61 441.61 84.61
San Gabriel River (S14) 570.28 172.40 139.21 256.24
Dominguez Channel (S28) 25.79 26.49 20.84 22.43 76.40
Santa Clara River (S29) 9.86 7.08 18.13 4.45 5.65

Loads of Total Suspended Solids (Pounds)

Loads of Total Dissolved Solids (Pounds)

Loads of Total Suspended Solids (Tons)

Loads of Total Dissolved Solids (Tons)
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Table 4-9.1  Estimated Pollutant Loading

Constituent

12/09/2006 12/16/2006 01/30/2007 02/10/2007 02/19/2007 02/22/2007 02/27/2007 04/20/2007 04/22/2007
Total Suspended Solids 5264499.00 880277.00 860783.40 58862.40 392181.40 273916.70 694940.90 44963.90

Total Dissolved Solids 486742.00 1288968.00 397321.10 264163.60

COD 1700394.90 207161.90 68280.40 95546.00

Volatile Suspended Solids 1889327.70 288090.70 326656.30 29431.20 38608.50

Hardness as CaCO3 512360.00 794569.30 228091.80 284483.90

Alkalinity as CaCO3 12969.11 500137.30 131116.00 181053.70

Sulfate 63404.60 285603.50 99330.30 70917.80

Chloride 55398.90 178336.70 58347.30 48971.90

BOD 152427.10 102165.50 102852.60 18468.10 23774.70

Total Organic Carbon 144741.70 41229.30 10595.20 30277.20

Dissolved Oxygen 29556.80 25741.40 5915.70 18308.60

Kjeldahl-N 51172.00 13242.80 2354.50 10729.10

Iron 39067.50 19202.10 1412.70 11948.30

Aluminum 12969.10 9579.00 1081.60 12598.60

Total Petroleum Hydrocarbons 8966.30
Oil and Grease 6084.30 2844.80

Phosphorus- Total (as P) 4803.40 4944.00 1052.20

Ammonia 7365.20 1236.00 110.40 1300.50

Dissolved Iron 5764.10 2463.20 713.70 436.90

NH3-N 6084.30 1015.30 88.30 1077.00

Nitrate (NO3) 1953.40
Nitrite-N 1921.40
Dissolved Phosphorus 2376.10 3288.60 660.00 432.80

Zinc 2510.60 94.90 790.50

Lead 2789.20 108.60 9.60 101.60

Fluoride 576.40 1227.20 228.10 554.70

Nitrate-N 448.30
Dissolved Aluminum 416.30

Barium 723.70 407.40 66.90 343.40

Methylene Blue Active Substances (MBAS) 614.80 339.90 78.70 221.50

Copper 541.20 357.10 37.60 205.20

Dissolved Barium 277.00 126.70 36.10 78.00

Dissolved Zinc 107.90 212.80 31.90 31.10

Nickel 75.90 49.00 6.30 35.60

Chromium 59.20 30.90 3.20 26.20

Dissolved Copper 31.30 43.70 9.40 18.30

Cyanide 26.70 3.70

Antimony 24.70 14.60 2.60 14.40

Dissolved Nickel 25.10 13.80 3.50 7.90

Dissolved Selenium 19.20 2.60

Arsenic 13.60 14.40 2.50 6.70

Selenium 4.50 20.20 2.80

Dissolved Lead 20.90 6.50 0.50 1.10

Dissolved Arsenic 5.10 11.30 2.80

Dissolved Antimony 8.20 6.80 1.50 4.80

Dissolved Chromium 12.10 4.30 1.90 0.80

Cadmium 6.10 2.00 0.30 1.30

Silver 3.80 1.30 1.40

Mercury 1.60
Chromium +6 2.30 1.80 0.40 0.80

* Blanks indicate no available data

Ballona Creek (S01)
Load (lbs)
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Table 4-9.2  Estimated Pollutant Loading

Constituent

12/09/2006 02/10/2007 02/19/2007 02/22/2007 04/20/2007 04/22/2007
Total Suspended Solids 1705816.87 6322.90 59620.71 23580.76
Total Dissolved Solids 998843.34 609916.41
Sulfate 471856.19 236865.46 200288.31
Hardness as CaCO3 57292.96 340463.70 284129.93
Alkalinity as CaCO3 146853.75 106467.86 88639.22
Volatile Suspended Solids 267006.82 2431.88 39126.09
Chloride 96749.44 73442.88 54497.05
Chemical Oxygen Demand 142151.41 27699.15 19674.83
Dissolved Oxygen 4610.46 4698.40 4704.45
Aluminum 10864.04 1206.21 1476.54
Iron 11674.79 166.83 1378.73
Nitrate (NO3) 10107.34
Total Organic Carbon 2806.39 3004.32
BioChemical Oxygen Demand- Five-Day 2156.59 1600.18 1816.57
Kjeldahl-N 2097.14 389.10 717.31
Nitrate-N 2280.91
Phosphorus- Total (as P) 572.93 373.54 299.04
Dissolved Phosphorus 297.27 291.83 200.29
Fluoride 151.34 161.96 149.98
Barium 201.61 20.48 28.23
Ammonia 81.07 77.82 60.55
NH3-N 64.86 63.23 51.24
Zinc 78.91 9.97 11.32
Copper 28.81 8.56 10.48
Dissolved Barium 20.27 14.93 12.62
Nickel 26.86 4.53 7.41
Chromium 14.76 0.77 2.27
Selenium 9.40 2.53 2.50
Lead 11.84 0.41 1.34
Dissolved Nickel 5.73 3.44 3.63
Dissolved Iron 12.31
Dissolved Selenium 4.95 2.47 2.23
Cadmium 8.05 0.14 0.50
Dissolved Copper 3.06 2.09 1.66
Arsenic 3.45 0.87 1.23
Dissolved Zinc 5.50
Dissolved Arsenic 1.38 0.79 0.79
Antimony 0.52 0.27 0.43
Dissolved Chromium 0.69
Dissolved Cadmium 0.37
Thallium 0.32
Beryllium 0.29
Dissolved Antimony 0.24
Silver 0.24
* Blanks indicate no available data

Malibu Creek (S02)
Load (lbs)

RB-AR46582



Table 4.9.3  Estimated Pollutant Loading

Constituent

12/09/2006 02/19/2007 02/22/2007 02/27/2007 04/20/2007 04/22/2007
Total Suspended Solids 17075595.78 807832.99 496791.64 263783.17 1857386.66 18545.76
Volatile Suspended Solids 4802017.69 206569.17 109909.66
Chemical Oxygen Demand 4565076.02 188937.01 188648.93
Total Dissolved Solids 2953872.72 826276.66 1055132.69
Hardness as CaCO3 1737572.19 516422.91 483602.48
Alkalinity as CaCO3 1242364.12 263744.56 314341.61
Sulfate 498367.30 193658.59 236965.22
Chloride 443870.71 129105.73 161347.37
BioChemical Oxygen Demand- Five-Day 366469.77 258211.46 78255.67
Total Organic Carbon 408329.46 62339.62 50998.08
Kjeldahl-N 242312.34 18074.80 10199.62
Iron 146114.02 14164.74 12177.99
Dissolved Oxygen 45650.76 30100.08 49580.45
Ammonia 38621.49
Aluminum 79770.36 19181.42 14244.29
NH3-N 31908.14
Nitrate (NO3) 26695.43
Total Petroleum Hydrocarbons 14216.50 4795.36
Zinc 20455.96 730.37 545.15
Oil and Grease 8687.86 5533.10
Phosphorus- Total (as P) 15796.11 2117.33 2325.69
Nitrate-N 6002.52
Dissolved Iron 4565.08
Dissolved Phosphorus 7195.13 1069.73 1270.56
Barium 4296.54 391.01 328.41
Fluoride 2448.40 999.65 1099.10
Methylene Blue Active Substances (MBAS) 3396.16 531.18 474.81
Copper 3348.78 283.66 213.66
Nitrite-N 3159.22 450.03 175.86
Lead 1895.53 95.54 84.85
Dissolved Zinc 586.83 126.52 173.22
Dissolved Barium 473.88 109.56 128.81
Cyanide 150.06 121.73 276.43
Nickel 360.15 48.69 43.66
Chromium 312.76 32.09 71.66
Dissolved Copper 41.78 35.41 47.04
Dissolved Nickel 60.89 19.96 21.01
Arsenic 63.11 10.33 9.01
Antimony 54.58 12.43 13.06
Selenium 32.54 4.72
Dissolved Selenium 17.69
Dissolved Chromium 23.69 6.68 20.09
Cadmium 40.83 3.47 1.19
Silver 27.72 2.07
Dissolved Lead 19.11 4.44
Dissolved Antimony 12.56 7.27 7.56
Dissolved Arsenic 12.08 5.46 6.07
Mercury 3.53
Chromium +6 1.54
Dissolved Chromium +6 1.54
* Blanks indicate no available data

Los Angeles River (S10)
Load (lbs)
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Table 4.9.4  Estimated Pollutant Loading

Constituent

12/09/2006 02/10/2007 02/19/2007 02/22/2007
Total Dissolved Solids 635460.48 883216.89 281557.97 169210.46
Total Suspended Solids 227250.77 1088351.14 75959.88 59089.37
Hardness as CaCO3 263021.72 541326.48 141791.78 120864.62
Alkalinity as CaCO3 159706.79 379213.45 92468.50 67214.16
Sulfate 142031.73 218524.95 59957.67 57276.40
Volatile Suspended Solids 146240.08 167184.41 78542.52 34312.12
Chemical Oxygen Demand 56812.69 242172.37 25319.96 22158.51
Chloride 89953.43 129348.54 43246.49 34983.59
Total Organic Carbon 14413.59 36468.31 30080.11 12019.31
BioChemical Oxygen Demand- Five-Day 32088.65 31624.86 18129.09 9870.61
Nitrate (NO3) 8606.07 8902.50 5291.18
Iron 4029.49 15641.49 1053.31 1275.79
Dissolved Oxygen 3450.84 11225.40 2997.88 1598.10
Kjeldahl-N 16202.14
Nitrate-N 2493.45 5185.34 1549.58 1457.09
Aluminum 635.46 3304.94 357.52 241.06
Phosphorus- Total (as P) 3661.26
Total Petroleum Hydrocarbons 1020.52 769.25 516.53 188.01
Oil and Grease 1472.92 872.91
Ammonia 841.67 626.80 425.38 154.44
Fluoride 410.31 851.88 292.70 231.66
NH3-N 1578.13
Dissolved Iron 218.83 615.40 124.57 80.58
Zinc 74.70 774.95
Dissolved Phosphorus 231.46 341.89 171.16 90.65
Methylene Blue Active Substances (MBAS) 277.75 353.29 163.06 0.00
Barium 127.30 376.08 64.62 45.66
Nitrite-N 70.07 208.55 50.94 30.55
Copper 75.43 79.20 40.11 21.42
Dissolved Zinc 49.45 80.06 30.99 21.82
Dissolved Barium 163.07
Lead 19.99 60.97 10.43 6.98
Nickel 17.04 39.03 8.83 6.35
Chromium 12.10 22.65 13.47 7.39
Dissolved Copper 7.88 32.76 5.82 3.41
Arsenic 4.33 19.89 3.42 1.76
Dissolved Nickel 8.05 11.23 5.01 3.40
Selenium 3.68 8.12 3.48 2.50
Dissolved Selenium 2.05 12.22 1.67 1.06
Antimony 1.62 11.45 1.32 0.88
Dissolved Arsenic 3.08 8.58 2.25 1.26
Dissolved Chromium 10.13 3.36
Cyanide 2.69 5.10 3.11 1.14
Dissolved Antimony 2.27 4.25 2.26 1.53
Dissolved Lead 0.33 3.02 1.62 0.59
Chromium +6 0.33 3.02 1.62 0.59
Dissolved Chromium +6 0.65 3.13
Cadmium 0.73 1.74 0.25
Silver 0.32
* Blanks indicate no available data

Coyote Creek (S13)
Load (lbs)
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Table 4.9.5  Estimated Pollutant Loading

Constituent

12/09/2006 02/12/2007 02/19/2007 02/22/2007
Turbidity 616043391.43 649965888.51 24066843.14 94330947.23
Total Dissolved Solids 1140566.38 344798.94 278413.71 512483.48
Hardness as CaCO3 480961.73 167921.56 114103.98 222818.90
Total Suspended Solids 604637.60 6716.86 11980.92 35898.60
Chemical Oxygen Demand 432865.55 117522.70 31795.07 51656.85
Alkalinity as CaCO3 254451.66 77579.76 67150.19 137528.78
Sulfate 210478.01 67616.42 66180.31 62389.29
Chloride 198339.45 58100.86 53229.51 61894.14
BioChemical Oxygen Demand- Five-Day 49012.29 23061.23 46098.01 14483.23
Total Organic Carbon 79931.26 9381.22 5066.22 7984.34
Nitrate (NO3) 24964.20
Dissolved Oxygen 19421.69 5186.03 10905.75
Nitrate-N 5634.12
Iron 11749.21 2910.64 397.08 899.94
Kjeldahl-N 8794.73 2753.91 969.88 1287.40
Aluminum 7901.51 2720.33 524.88 1374.05
Volatile Suspended Solids 2238.95 3423.12 2475.77
Ammonia 3435.44 100.75
NH3-N 2839.96 626.91
Phosphorus- Total (as P) 1174.92 924.69 100.41 170.83
Oil and Grease 570.52
Fluoride 480.96 254.12 316.90
Dissolved Iron 286.29 380.62
Methylene Blue Active Substances (MBAS) 428.28 43.36 74.27
Nitrite-N 435.16 148.89 63.33 61.89
Dissolved Phosphorus 309.19 211.58 70.17 113.89
Barium 245.06 72.77 35.26 81.45
Dissolved Barium 101.92 34.93 25.22 57.56
Copper 98.94 36.61 12.04 30.33
Zinc 75.23 20.65 32.56
Dissolved Zinc 81.99 23.06 10.50 11.57
Cyanide 20.61 15.40
Lead 35.04 9.21 1.95 3.80
Nickel 28.86 7.56 4.63 7.84
Dissolved Copper 14.86 5.28 3.65 5.87
Chromium 17.86 4.40 0.96 2.87
Dissolved Nickel 13.40 3.60 3.47 5.08
Arsenic 6.23 2.93 1.08 1.92
Dissolved Selenium 5.54 3.99 0.89 1.35
Selenium 4.21 1.12 1.37
Dissolved Arsenic 3.53 2.37 0.82 1.65
Antimony 4.35 1.67 0.65 1.31
Dissolved Chromium 3.55 0.75 1.31
Dissolved Lead 2.36 1.31
Dissolved Antimony 2.57 1.09 0.46 1.04
Cadmium 1.01
* Blanks indicate no available data

San Gabriel River (S14)
Load (lbs)
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Table 4-9.6  Estimated Pollutant Loading

Constituent

12/09/2006 01/30/2007 02/10/2007 02/19/2007 02/22/2007 04/20/2007 04/22/2007
Total Suspended Solids 230066.00 91823.06 57538.37 14375.03 54876.80 178277.77 249.84
Total Dissolved Solids 51584.30 52971.83 41676.43 44855.82 152809.51
Chemical Oxygen Demand 58462.21 21234.40 9603.41 9947.02 91616.88
Volatile Suspended Solids 81159.31 32356.70 23745.99 6128.89 20280.56 59196.48
Hardness as CaCO3 30950.58 25115.95 21172.52 23859.48 82599.74
Alkalinity as CaCO3 19292.53 16576.53 13851.28 16272.17 40886.87
Chloride 7772.04 10320.37 10775.70 10068.70 38615.38
BioChemical Oxygen Demand- Five-Day 13308.75 13248.76 9544.06 2440.41 3626.64 19410.94
Sulfate 6465.23 6575.81 4903.11 4748.04 23127.93
Total Organic Carbon 16816.48 5434.18 1916.67 2433.67 16106.95
Dissolved Oxygen 3009.08 4486.21 959.45 2051.92
Iron 2967.82 1278.63 245.16 1161.96 4604.94
Kjeldahl-N 2682.38 1232.96 405.62 481.96 3303.99
Total Petroleum Hydrocarbons 790.96 655.88 312.02 4061.15
Aluminum 1248.34 945.27 236.24 942.45 3228.27
Nitrate (NO3) 1165.81
Oil and Grease 962.91 787.05 267.44 357.89 2822.16
Ammonia 711.86 182.66 14.49 66.81 647.03
NH3-N 588.06 150.70 12.26 54.88 536.90
Nitrate-N 264.80
Zinc 354.21 120.10 31.31 83.99 702.10
Phosphorus- Total (as P) 331.52 249.79 51.26 106.17 392.35
Methylene Blue Active Substances (MBAS) 178.83 67.58 20.39 29.35 287.03
Dissolved Iron 178.83 126.49 27.92 117.02
Dissolved Phosphorus 169.54 123.30 30.20 100.93 89.48
Fluoride 79.10 102.29 34.54 47.72 189.98
Lead 277.18 8.63 2.09 8.11 44.60
Copper 90.44 38.54 10.42 19.99 130.09
Nitrite-N 55.02
Barium 72.56 34.93 14.26 27.20 110.82
Dissolved Zinc 49.52 46.12 6.51 11.09 68.83
Dissolved Barium 15.13 9.68 7.05 9.19 24.44
Nickel 8.12 3.79 1.11 2.72 13.49
Dissolved Copper 6.43 8.36 2.17 2.86 6.88
Chromium 6.50 2.67 0.66 2.02 10.74
Cyanide 2.19 0.89 8.95
Antimony 3.85 1.94 0.57 1.53 5.36
Dissolved Nickel 3.30 1.65 0.52 0.86 4.71
Arsenic 1.45 1.44 0.27 0.61 2.71
Dissolved Antimony 1.34 1.05 0.30 0.65 2.36
Dissolved Selenium 1.41 0.14
Dissolved Arsenic 0.87 1.20 0.19 0.33 1.09
Selenium 0.41 1.44 0.15
Dissolved Lead 1.11 0.67 0.12 0.50
Dissolved Chromium 0.73 0.44 0.27 0.23 1.16
Cadmium 0.90 0.23 0.06 0.16 1.38
Silver 0.17 0.34
Chromium +6 0.16 0.27 0.19 0.05 0.14 0.28
Dissolved Chromium +6 0.16 0.19 0.05 0.14 0.28
Mercury 0.06
* Blanks indicate no available data

Dominguez Channel (S28)
Load (lbs)
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Table 4-9.7  Estimated Pollutant Loading

Constituent

12/09/2006 12/16/2006 01/30/2007 02/19/2007 02/22/2007
Total Suspended Solids 23259.616 27193.863 8025.216 8869.350 41277.171
Total Dissolved Solids 19714.470 14156.805 36262.087 8893.128 11296.910
Hardness as CaCO3 10808.372 7398.330 18428.274 4993.468 8689.931
Alkalinity as CaCO3 6087.275 4838.908 12555.004 3138.751 4839.205
Sulfate 5101.551 3259.264 7549.648 1997.387 2329.988
Chloride 2572.392 2359.468 5409.590 1188.921 1450.132
Chemical Oxygen Demand 5447.419 1321.702 4231.369 671.265 1288.282
Volatile Suspended Solids 3199.278 319.928 951.137 737.131 4616.526
Iron 453.952 21.995 416.122 227.084 1433.839
Total Organic Carbon 1266.741 449.898 376.293 149.328 299.803
Aluminum 281.018 9.438 202.117 423.256 977.617
BioChemical Oxygen Demand- Five-Day 618.239 129.371 404.828 223.517 456.221
Dissolved Oxygen 318.631 147.167 487.458 181.192 441.557
Nitrate (NO3) 260.266 143.168 428.012 0.000 0.000
Kjeldahl-N 205.791 16.396 68.957 23.303 146.643
Nitrate-N 58.798 32.393 96.897 0.000 0.000
Phosphorus- Total (as P) 37.656 7.298 27.048 13.197 20.584
Fluoride 11.673 7.198 22.589 6.325 9.939
Dissolved Phosphorus 10.160 5.299 15.456 5.326 11.351
Ammonia 12.538 2.200 18.726 0.000 5.974
Barium 7.868 1.390 6.836 3.876 12.003
NH3-N 10.376 1.800 15.456 0.000 0.000
Dissolved Iron 11.457 0.000 0.000 2.449 10.862
Zinc 5.102 0.764 4.060 1.408 6.246
Methylene Blue Active Substances (MBAS) 4.712 1.340 5.410 0.000 0.000
Copper 2.175 0.566 2.271 0.759 2.743
Dissolved Barium 1.734 0.950 2.598 0.832 1.526
Dissolved Aluminum 0.000 0.000 6.004 0.000 0.000
Nickel 0.977 0.294 0.957 0.414 1.108
Nitrite-N 3.286 0.000 0.000 0.000 0.000
Chromium 0.640 0.065 0.345 0.240 0.891
Lead 0.674 0.035 0.283 0.215 0.945
Dissolved Nickel 0.384 0.232 0.577 0.157 0.228
Dissolved Zinc 0.588 0.167 0.572 0.000 0.000
Dissolved Copper 0.220 0.100 0.363 0.111 0.279
Arsenic 0.191 0.037 0.193 0.084 0.241
Selenium 0.117 0.034 0.275 0.000 0.015
Dissolved Selenium 0.083 0.032 0.262 0.000 0.000
Dissolved Arsenic 0.073 0.034 0.133 0.034 0.072
Antimony 0.058 0.023 0.092 0.030 0.124
Dissolved Chromium 0.068 0.056 0.036 0.034 0.028
Dissolved Antimony 0.036 0.020 0.059 0.016 0.062
Cadmium 0.042 0.000 0.034 0.014 0.043
Dissolved Lead 0.000 0.000 0.000 0.000 0.028
Mercury 0.000 0.004 0.000 0.000 0.000
* Blanks indicate no available data

Santa Clara River (S29)
Load (lbs)
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                                                                                                               Acronyms and Abbreviations 

  vi

ACOE  Army Corps of Engineers 
ACWM  Department of Agricultural Commissioner/Weights and Measures 
BMPs   Best Management Practices 
BOD5  Biochemical Oxygen Demand (five day) 
CDS   Continuous Deflective System 
COD   Chemical Oxygen Demand 
CTR   California Toxics Rule 
2,4-D   2,4-dichlorophenoxy 
GIS   Geographical Information Systems 
IC50   50% Inhibitory Concentration 
ID   Identification 
LACDPW  Los Angeles County Department of Public Works 
LACFCD Los Angeles County Flood Control District 
LC50   50% Lethal Concentration 
MBAS  Methylene Blue Active Substances 
MDL   Method Detection Limit 
MMER Mean Magnitude of Exceedance Ratio 
mg/l   milligrams per liter 
µg/l   micrograms per liter 
ML   Minimum Level 
MPN   Most Probable Number 
MS4   Municipal Separate Storm Sewer System 
NOEC  No Observed Effects Concentration 
NPDES  National Pollutant Discharge Elimination System 
PAHs   Polycyclic Aromatic Hydrocarbons 
PCBs  Polychlorinated Biphenyls 
pH   negative logarithm of hydrogen ion concentration 
PQL   minimum level 
QA/QC  Quality Assurance/Quality Control 
R2   Coefficient of Determination 
RWQCB  Regional Water Quality Control Board 
SCB   Southern California Bight 
SCCWRP  Southern California Coastal Waters Research Project 
SMBRC  Santa Monica Bay Restoration Commission 
SQMP  Stormwater Quality Management Program 
SUSMP  Standard Urban Storm Water Mitigation Plan 
SVOC  Semi-Volatile Organic Compounds 
TIE   Toxicity Identification Evaluation 
TKN   Total Kjeidahl Nitrogen 
TMDL  Total Maximum Daily Load 
2,4,5-TP  2-(2,4,5-trichorophenoxy) propanoic acid 
TPH   Total Petroleum Hydrocarbons 
TRE   Toxicity Reduction Evaluation 
TSS   Total Suspended Solids 
TU   Toxicity Units 
USEPA  United States Environmental Protection Agency 
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USGS  United States Geological Survey 
WMA   Watershed Management Area 
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ADA Information 
__________________________________________________________________ 

ix 

 
Upon 72 hours' notice, the Los Angeles County Department of Public Works (LACDPW) 
can provide program information and publications in alternate formats or make other 
accommodations for people with disabilities.  In addition, program documents are 
available at the LACDPW main office in Alhambra (900 S. Fremont Ave.), which is 
accessible to individuals with disabilities.  To request accommodations ONLY, or for 
more American with Disabilities Act (ADA) information, please contact the LACDPW's 
departmental ADA Coordinator at (626) 458-4081 or TTY (626) 282-7829, Monday 
through Thursday, from 7:00 a.m. to 5:45 p.m. 
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Appendix A 
Hydrographs 

Los Angeles County Department of Public Works                                  
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Santa Clara River
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Big Dalton Wash
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North Coyote Creek
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Appendix B 
2007-08 Sampling Results – Mass Emissions & Tributary Sites 
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Appendix B.  2007-2008 Sampling Results for Ballona Creek

WEATHER CONDITION

STATION NO. S01 S01 S01 S01 S01 S01 S01

STATION NAME Ballona Creek Ballona Creek Ballona Creek Ballona Creek Ballona Creek Ballona Creek Ballona Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Conventional

Oil and Grease Grab EPA413.1 1 mg/L 128.1 1.90  1.70  -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L 0.3620  0.0080  -99 -99 -99
pH Comp SM4500H B 0-14 7.25  6.52  7.27  7.07  6.79  8.49  8.24  
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 1.85  10.44  8.87  16.26  13.90  

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 500000  240000  160000  2400  16000  
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 160000  50000  22000  500  270  
Ratio Fecal Coliform/Total Coliform

Streptococcus Grab SM9230B 20.00 MPN/100ml 300000  300000  90000  300  300  
Enterococcus Grab SM9230B MPN/100ml 300000  300000  90000  300  300  

General

Chloride Comp EPA300.0 2.00 mg/L 24.60  12.40  44.60  19.20  7.06  114  75  
Fluoride Comp EPA300.0 0.10 mg/L 0.3910  0.11  0.3670  0.2060  0.1580  0.6090  0.7290  
Nitrate Comp EPA300.0 0.10 mg/L -99 -99 -99 -99 -99 -99 -99
Sulfate Comp EPA300.0 0.10 mg/L 24.20  16.70  56.90  29.50  9.87  214  152  
Alkalinity Comp EPA310.1 4.00 mg/L 115.50  39  99  60.50  30.80  242  192.50  
Hardness Comp EPA130.2 2.00 mg/L 125  100  175  90  57  390  310  
COD Comp EPA410.4 10.00 mg/L 149  30.80  59.90  46.20  39.70  37.40  44.50  
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 6  4.25  2.75  -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 387  180  478  158  125  1105  872  
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 266  112  314  158  84  766  588  
Turbidity Comp EPA180.1 0.10 NTU 4.20  4.24  4.65  2.82  10.70  0.84  0.54  
Total Suspended Solids Comp EPA160.2 2.00 mg/L 1687  156  146  72  120  18  2  
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 429  70  43  23  32  2  2  
MBAS Comp EPA425.1 0.05 mg/L 0.3810  0.13  0.15  0.23  0.24  -99 -99
Total Organic Carbon Comp EPA415.1 1.00 mg/L 55.70  10.80  9.03  7.98  7.03  3.53  2.27  
BOD Comp SM5210B 2.00 mg/L 90.50  23.10  16.10  15.90  8.11  5.64  -99
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.5050  0.3430  0.35  0.27  0.19  0.31  0.08  
Total Phosphorus Comp EPA365.3 0.05 mg/L 1.34  0.7060  0.38  0.34  0.21  0.36  0.08  
NH3-N Comp EPA350.3 0.10 mg/L 1.85  0.47  0.54  0.4150  0.3590  0.15  0.12  
Nitrate - N Comp SM4110B 0.50 mg/L -99 -99 -99 -99 -99 -99 -99
Nitrite - N Comp SM4110B 0.03 mg/L -99 0.67  -99 0.11  -99 -99 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 19.10  4.82  2.86  2.60  1.03  0.4620  1.04  

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 20800  5170  1450  1310  4400  -99 114  
Dissolved Antimony Comp EPA200.8 5.00 ug/L 3.43  2.61  3  1.68  1.68  0.65  -99
Total Antimony Comp EPA200.8 5.00 ug/L 13.20  4.78  3.94  2.31  4.04  0.68  -99
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.93  1.63  1.80  1.22  1.06  2.27  1.52  
Total Arsenic Comp EPA200.8 5.00 ug/L 10  2.71  2.14  1.42  1.92  2.51  1.70  
Dissolved Barium Comp EPA200.8 10.00 ug/L 71.50  29.80  36.90  24.30  20.30  51  60.60  
Total Barium Comp EPA200.8 10.00 ug/L 610  127  74.70  48.10  84.70  52.10  71.40  
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L 0.52  -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 6.40  0.98  0.38  0.32  0.54  -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 2.55  1.29  2.19  1.43  1.04  2.64  3.86  
Total Chromium Comp EPA200.8 5.00 ug/L 59.30  11.90  5.08  4.11  7.30  2.82  4.25  
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 0.33  -99 -99 -99 -99 -99
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 0.33  0.56  0.45  0.46  1.06  1  
Dissolved Copper Comp EPA200.8 5.00 ug/L 5.85  4.53  16.40  10.60  10.10  4.74  3.21  
Total Copper Comp EPA200.8 5.00 ug/L 504  91  42.90  33.70  54.70  13.70  22.20  
Dissolved Iron Comp EPA200.8 100.00 ug/L 1570  -99 162  -99 -99 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 38000  6570  2830  2050  2490  122  190  
Dissolved Lead Comp EPA200.8 5.00 ug/L 6.31  0.51  3.25  1  1.90  -99 -99
Total Lead Comp EPA200.8 5.00 ug/L 283  57.10  21  16.20  39.70  0.63  1.41  
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 9.61  3.35  4.30  2.82  2.05  3.85  2.98  
Total Nickel Comp EPA200.8 5.00 ug/L 57.10  15.10  8.28  5.38  7.97  4.26  3.56  
Dissolved Selenium Comp EPA200.8 5.00 ug/L -99 -99 1.83  -99 -99 3.78  2.89  
Total Selenium Comp EPA200.8 5.00 ug/L -99 -99 2  -99 -99 4.38  3.42  
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 6.56  0.82  -99 0.27  0.28  -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 44.40  35.40  70.30  53.50  56.80  11.30  -99
Total Zinc Comp EPA200.8 50.00 ug/L 2200  348  177  135  222  22.60  48.50  

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Wet
Mass Emission Monitoring

Dry

RB-AR46628



Appendix B.  2007-2008 Sampling Results for Ballona Creek

WEATHER CONDITION

STATION NO. S01 S01 S01 S01 S01 S01 S01

STATION NAME Ballona Creek Ballona Creek Ballona Creek Ballona Creek Ballona Creek Ballona Creek Ballona Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Wet
Mass Emission Monitoring

Dry

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

RB-AR46629



Appendix B.  2007-2008 Sampling Results for Ballona Creek

WEATHER CONDITION

STATION NO. S01 S01 S01 S01 S01 S01 S01

STATION NAME Ballona Creek Ballona Creek Ballona Creek Ballona Creek Ballona Creek Ballona Creek Ballona Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Wet
Mass Emission Monitoring

Dry

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L 0.0230  -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/L 2.24  0.57  0.6530  0.5020  0.4340  0.1820  0.1450  
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates DATA is NOT AVAILABLE

2) PQL = minimum level

3) Highlighted cells show exceedances

4) -99 indicates a reported value cannot be achieved
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Appendix B.  2007-2008 Sampling Results for Malibu Creek

WEATHER CONDITION

STATION NO. S02 S02 S02 S02 S02 S02 S02

STATION NAME Malibu Creek Malibu Creek Malibu Creek Malibu Creek Malibu Creek Malibu Creek Malibu Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Conventional

Oil and Grease Grab EPA413.1 1 mg/L -99 -99 -99 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L -99 0.0070  -99 -99 0.0950  
pH Comp SM4500H B 0-14 8  7.89  7.92  7.94  8.21  8.21  
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 9.93  9.35  8.61  11.36  10.40  

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 5000  1700  3000  300  9000  
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 80  130  1700  20  20  
Ratio Fecal Coliform/Total Coliform

Streptococcus Grab SM9230B 20.00 MPN/100ml 230  300  16000  80  20  
Enterococcus Grab SM9230B MPN/100ml 230  300  16000   20  20  

General

Chloride Comp EPA300.0 2.00 mg/L 123  151  144  173  189  130  
Fluoride Comp EPA300.0 0.10 mg/L 0.4310  0.4670  0.5850  0.5150  0.3440  0.4610  
Nitrate Comp EPA300.0 0.10 mg/L -99 -99 -99 -99  -99 -99
Sulfate Comp EPA300.0 0.10 mg/L 1069  597  548  636  1040  478  
Alkalinity Comp EPA310.1 4.00 mg/L 276.10  215  191.40  220  330  266.20  
Hardness Comp EPA130.2 2.00 mg/L 1240  780  665  794  1305  330  
COD Comp EPA410.4 10.00 mg/L 65.70  54.60  70.80  62.71  140.90  46.40  
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L -99 -99 -99 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 3500  1885  1814  1982  3670  1671  
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 2262  1252  1234  1392  2402  1160  
Turbidity Comp EPA180.1 0.10 NTU 0.78  0.56  0.65  3.39  0.49  0.58  
Total Suspended Solids Comp EPA160.2 2.00 mg/L 781  31  3  30  11  1
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 130  3  1  6  2  1  
MBAS Comp EPA425.1 0.05 mg/L 0.0720  0.05  0.09  0.07  -99 0.06  
Total Organic Carbon Comp EPA415.1 1.00 mg/L 14.30  5.94  5.36  6.90  3.76  5.35  
BOD Comp SM5210B 2.00 mg/L 15.70  3.39  2.40  2.87  -99 -99
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.1820  0.52  0.52  0.93  0.10  0.51  
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.7640  0.54  1.37  0.95  0.12  0.68  
NH3-N Comp EPA350.3 0.10 mg/L 0.58  -99 -99 0.1210  -99 -99
Nitrate - N Comp SM4110B 0.50 mg/L -99 -99 -99 -99  -99 -99
Nitrite - N Comp SM4110B 0.03 mg/L -99 -99 -99 -99  -99 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 4.78  1  0.5540  0.8540  0.3140  1.44  

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99  -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 7370  182  -99 506  -99 -99
Dissolved Antimony Comp EPA200.8 5.00 ug/L 1.01  -99 -99 -99  -99 -99
Total Antimony Comp EPA200.8 5.00 ug/L 1.57  0.51  -99 0.57  -99 -99
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 2.82  1.85  1.83  2.23  1.74  1.61  
Total Arsenic Comp EPA200.8 5.00 ug/L 6.53  2.54  2.16  2.26  2.66  1.83  
Dissolved Barium Comp EPA200.8 10.00 ug/L 45.30  28.30  28.80  31.90  40.60  27  
Total Barium Comp EPA200.8 10.00 ug/L 332  31.30  29.60  41.30  54.30  31.20  
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99  -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99  -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 0.33  -99 0.32  -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 10.60  0.40  0.25  0.46  -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L -99 2.19  1.83  1.88  2.27  4.22  
Total Chromium Comp EPA200.8 5.00 ug/L 23.40  2.25  2  2.58  3.15  4.65  
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99  -99 -99
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99  -99 -99
Dissolved Copper Comp EPA200.8 5.00 ug/L 3.56  3.77  4.27  3.71  2.45  2.35  
Total Copper Comp EPA200.8 5.00 ug/L 40.70  8.09  8.41  8.89  6.41  16  
Dissolved Iron Comp EPA200.8 100.00 ug/L -99 -99 -99 -99  -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 15600  474  191  632  114  -99
Dissolved Lead Comp EPA200.8 5.00 ug/L -99 -99 -99 -99  -99 -99
Total Lead Comp EPA200.8 5.00 ug/L 13.20  0.65  0.59  1.03  0.63  -99
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99  -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99  0.1660  -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 14.70  8.64  7.28  8.39  9.72  8.36  
Total Nickel Comp EPA200.8 5.00 ug/L 47.60  9.37  7.36  10.50  12.60  10.50  
Dissolved Selenium Comp EPA200.8 5.00 ug/L 13.80  6.02  4.83  6.20  7.52  3.38  
Total Selenium Comp EPA200.8 5.00 ug/L 19  9.20  6.13  6.60  11.70  4.17  
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99  -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 0.40  -99 -99 -99  -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99  -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99  -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L -99 22.10  19  17.70  -99 47.40  
Total Zinc Comp EPA200.8 50.00 ug/L 135  25.60  29.10  113  18.50  56.70  

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99  -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99  -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99  -99 -99

Wet
Mass Emission Monitoring

Dry
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Appendix B.  2007-2008 Sampling Results for Malibu Creek

WEATHER CONDITION

STATION NO. S02 S02 S02 S02 S02 S02 S02

STATION NAME Malibu Creek Malibu Creek Malibu Creek Malibu Creek Malibu Creek Malibu Creek Malibu Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Wet
Mass Emission Monitoring

Dry

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99  -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99  -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99  -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99  -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99  -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99  -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99  -99 -99

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99  -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99  -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99  -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99  -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99  -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99  -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99  -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99  -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99  -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99  -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99  -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99  -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99  -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99  -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99  -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99  -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99  -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99  -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99  -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99  -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99  -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99  -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99  -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99  -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99  -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99  -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99  -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99  -99 -99

RB-AR46633



Appendix B.  2007-2008 Sampling Results for Malibu Creek

WEATHER CONDITION

STATION NO. S02 S02 S02 S02 S02 S02 S02

STATION NAME Malibu Creek Malibu Creek Malibu Creek Malibu Creek Malibu Creek Malibu Creek Malibu Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Wet
Mass Emission Monitoring

Dry

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99  -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99  -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99  -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99  -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99  -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99  -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99  -99 -99

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99  -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99  -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99  -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99  -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99  -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99  -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99  -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99  -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99  -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99  -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/L 0.70  0.1190  -99 0.1460  -99 -99
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99  -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99  -99 -99

Note:

1) blank cell indicates DATA is NOT AVAILABLE

2) PQL = minimum level

3) Highlighted cells show exceedances

4) -99 indicates a reported value cannot be achieved
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Appendix B.  2007-2008 Sampling Results for Los Angeles River

WEATHER CONDITION

STATION NO. S10 S10 S10 S10 S10 S10 S10

STATION NAME Los Angeles 
River

Los Angeles 
River

Los Angeles 
River

Los Angeles 
River

Los Angeles 
River

Los Angeles 
River

Los Angeles 
River

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Conventional

Oil and Grease Grab EPA413.1 1 mg/L 1.10  1.60  1.60  -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 0.12  0.11  -99 -99
Cyanide Grab EPA335.2 0.01 mg/L 0.0240  0.0130  -99 0.1090  0.0110  
pH Comp SM4500H B 0-14 7.41  7.01  7.04  6.64  6.85  8.14  8.30  
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 7.97  8.31  6.04  15.04  15.70  

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 90000  300000  90000  24000  270  
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 50000  300000  24000  9000  40  
Ratio Fecal Coliform/Total Coliform

Streptococcus Grab SM9230B 20.00 MPN/100ml 17000  240000  220000  110  170  
Enterococcus Grab SM9230B MPN/100ml 17000  130000  220000  110  80  

General

Chloride Comp EPA300.0 2.00 mg/L 53.70  14.50  16.70  14.50  12.80  122  155  
Fluoride Comp EPA300.0 0.10 mg/L 0.56  0.1350  0.2350  0.19  0.1690  0.5830  0.5940  
Nitrate Comp EPA300.0 0.10 mg/L -99 -99 -99 -99 -99 -99 -99
Sulfate Comp EPA300.0 0.10 mg/L 57.10  21  23.20  20.30  18.70  147  228  
Alkalinity Comp EPA310.1 4.00 mg/L 167.20  53  39  36.30  35.20  171  165  
Hardness Comp EPA130.2 2.00 mg/L 205  110  65  55  61  290  350  
COD Comp EPA410.4 10.00 mg/L 123  40.40  72.40  38.50  45.43  119.70  85.60  
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L -99 4.75  2.50  -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 711  204  211  199  176  1056  1169  
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 472  112  122  122  102  694  738  
Turbidity Comp EPA180.1 0.10 NTU 4.58  5.07  4.15  1.73  6.63  1.42  1.94  
Total Suspended Solids Comp EPA160.2 2.00 mg/L 1990  975  193  65  124  142  9  
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 429  154  49  18  20  35  9  
MBAS Comp EPA425.1 0.05 mg/L 0.35  0.14  0.22  0.32  0.34  0.07  0.08  
Total Organic Carbon Comp EPA415.1 1.00 mg/L 57.10  13.50  11.90  7.85  6.88  8.12  13.10  
BOD Comp SM5210B 2.00 mg/L 128  16.80  27.80  17.40  12.90  25.20  15.40  
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.6710  0.4760  0.13  0.31  0.22  0.21  0.25  
Total Phosphorus Comp EPA365.3 0.05 mg/L 1.72  1.72  0.38  0.32  0.24  0.26  0.31  
NH3-N Comp EPA350.3 0.10 mg/L 2.85  0.48  0.75  0.4010  0.4410  -99 1.05  
Nitrate - N Comp SM4110B 0.50 mg/L -99 -99 -99 -99 -99 -99 -99
Nitrite - N Comp SM4110B 0.03 mg/L -99 0.03  0.08  0.03  -99 0.09  0.05  
Kjeidahl-N Comp EPA351.4 0.10 mg/L 19.40  5.60  4.16  2.18  1.33  1.28  3.38  

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 7900  21500  2830  895  5560  356  -99
Dissolved Antimony Comp EPA200.8 5.00 ug/L 2.70  3.77  2.04  1.47  1.48  0.64  0.75  
Total Antimony Comp EPA200.8 5.00 ug/L 6.87  8.02  3.81  1.79  3.01  0.85  0.82  
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 2.20  2.23  1.76  1.24  1.21  1.79  2.10  
Total Arsenic Comp EPA200.8 5.00 ug/L 6.39  5.60  2.41  1.27  2.06  1.89  2.13  
Dissolved Barium Comp EPA200.8 10.00 ug/L 59.70  35.60  27.80  20  20.40  41  35.90  
Total Barium Comp EPA200.8 10.00 ug/L 327  396  84.20  35.50  83.30  54.60  41.20  
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 3.69  4.57  0.76  0.27  0.69  0.30  -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 3.46  1.37  1.80  1.31  7.53  2.77  5.78  
Total Chromium Comp EPA200.8 5.00 ug/L 46.70  37.90  9.16  3.19  21.60  3.72  6.10  
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 0.27  8.54  0.25  -99
Dissolved Copper Comp EPA200.8 5.00 ug/L 4.86  8.54  18.90  9.64  7.93  6.81  5.80  
Total Copper Comp EPA200.8 5.00 ug/L 123  255  57.60  25.90  43.80  14.70  21.50  
Dissolved Iron Comp EPA200.8 100.00 ug/L 857  187  186  -99 -99 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 14000  33200  2750  1300  3450  864  192  
Dissolved Lead Comp EPA200.8 5.00 ug/L 7.35  5.63  5.70  1.36  1.84  -99 -99
Total Lead Comp EPA200.8 5.00 ug/L 142  393  50.20  15.70  50.80  4.68  1.46  
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 0.1620  -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 11.20  4.97  7.61  3.45  3.13  4.13  6.16  
Total Nickel Comp EPA200.8 5.00 ug/L 35.70  37.10  12.70  4.98  9.89  5.39  6.71  
Dissolved Selenium Comp EPA200.8 5.00 ug/L 1.29  -99 -99 -99 -99 2.78  3.06  
Total Selenium Comp EPA200.8 5.00 ug/L 1.82  1.04  -99 -99 -99 3.06  3.29  
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 1.28  1.69  0.33  -99 0.26  -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 22.30  51.40  99.10  63.10  60  38.20  41.40  
Total Zinc Comp EPA200.8 50.00 ug/L 657  1860  270  113  209  80.70  85  

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Wet
Mass Emission Monitoring

Dry

RB-AR46636



Appendix B.  2007-2008 Sampling Results for Los Angeles River

WEATHER CONDITION

STATION NO. S10 S10 S10 S10 S10 S10 S10

STATION NAME Los Angeles 
River

Los Angeles 
River

Los Angeles 
River

Los Angeles 
River

Los Angeles 
River

Los Angeles 
River

Los Angeles 
River

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Wet
Mass Emission Monitoring

Dry

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

RB-AR46637



Appendix B.  2007-2008 Sampling Results for Los Angeles River

WEATHER CONDITION

STATION NO. S10 S10 S10 S10 S10 S10 S10

STATION NAME Los Angeles 
River

Los Angeles 
River

Los Angeles 
River

Los Angeles 
River

Los Angeles 
River

Los Angeles 
River

Los Angeles 
River

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Wet
Mass Emission Monitoring

Dry

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/L 3.45  0.58  0.91  0.4850  0.5340  -99 1.27  
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates DATA is NOT AVAILABLE

2) PQL = minimum level

3) Highlighted cells show exceedances

4) -99 indicates a reported value cannot be achieved

RB-AR46638
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Appendix B.  2007-2008 Sampling Results for Coyote Creek

WEATHER CONDITION

STATION NO. S13 S13 S13 S13 S13 S13 S13

STATION NAME Coyote Creek Coyote Creek Coyote Creek Coyote Creek Coyote Creek Coyote Creek Coyote Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Conventional

Oil and Grease Grab EPA413.1 1 mg/L -99 -99 1.40  -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 0.40  -99 -99
Cyanide Grab EPA335.2 0.01 mg/L 0.2850  -99 -99 0.01  0.0180  
pH Comp SM4500H B 0-14 7.50  6.70  6.97  7.03  6.90  8.30  8.25  
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 9.66  9.64  9.10  13.33  11.80  

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 300  160000  90000  9000  1300  
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 300  90000  17000  1300  20  
Ratio Fecal Coliform/Total Coliform

Streptococcus Grab SM9230B 20.00 MPN/100ml 130  50000  90000  800  20  
Enterococcus Grab SM9230B MPN/100ml 130  50000  90000  500  20  

General

Chloride Comp EPA300.0 2.00 mg/L 25  27.40  59  20.80  16  221  180  
Fluoride Comp EPA300.0 0.10 mg/L 0.3470  0.1280  0.4950  0.2170  0.1830  1.13  0.9420  
Nitrate Comp EPA300.0 0.10 mg/L -99 -99 -99 -99 -99 -99 -99
Sulfate Comp EPA300.0 0.10 mg/L 37.90  38.80  109  31.70  26.10  403  316  
Alkalinity Comp EPA310.1 4.00 mg/L 116.60  50  61  47.30  33  259  220  
Hardness Comp EPA130.2 2.00 mg/L 110  100  205  85  77  325  330  
COD Comp EPA410.4 10.00 mg/L 179  45.40  52.60  34.60  39.81  127.70  65.40  
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L -99 1.12  2.12  -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 388  346  717  256  219  1831  1585  
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 272  202  468  160  130  1278  1050  
Turbidity Comp EPA180.1 0.10 NTU 3.88  5.50  1.81  2.28  5.65  1.27  0.53  
Total Suspended Solids Comp EPA160.2 2.00 mg/L 1556  223  35  53  84  9  3  
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 322  33  3  14  22  3  3  
MBAS Comp EPA425.1 0.05 mg/L 0.3090  0.17  0.10  0.18  0.20  0.05  0.07  
Total Organic Carbon Comp EPA415.1 1.00 mg/L 25.20  13.10  8.49  6.87  6.26  5.25  5.39  
BOD Comp SM5210B 2.00 mg/L 57.30  16.70  21.40  18.50  6.90  10.20  12.20  
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.3530  0.2360  0.15  0.23  0.15  -99 -99
Total Phosphorus Comp EPA365.3 0.05 mg/L 1.23  0.4990  0.15  0.23  0.17  -99 -99
NH3-N Comp EPA350.3 0.10 mg/L 2.15  0.53  0.7030  0.2370  0.2680  -99 0.2420  
Nitrate - N Comp SM4110B 0.50 mg/L -99 -99 -99 -99 -99 -99 -99
Nitrite - N Comp SM4110B 0.03 mg/L -99 0.61  -99 -99 -99 -99 0.03  
Kjeidahl-N Comp EPA351.4 0.10 mg/L 10.12  2.62  6.30  1.73  0.9060  0.63  1.73  

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 17400  6220  3430  784  1720  -99 -99
Dissolved Antimony Comp EPA200.8 5.00 ug/L 2.45  1.66  1.68  1.29  1.33  0.52  0.56  
Total Antimony Comp EPA200.8 5.00 ug/L 9.25  2.45  3.59  1.40  2.68  0.61  0.64  
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 2.64  1.96  2.25  1.24  1.40  3.76  3.31  
Total Arsenic Comp EPA200.8 5.00 ug/L 15.70  2.98  4.64  1.41  2.10  4.09  3.49  
Dissolved Barium Comp EPA200.8 10.00 ug/L 43.80  29.90  28.70  18.60  16.80  51.40  41.30  
Total Barium Comp EPA200.8 10.00 ug/L 620  93.80  111  25.90  58.20  52.90  48.10  
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L 0.51  -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 4.97  0.52  0.71  -99 0.45  -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 1.11  1.56  1.37  1.23  1.17  3.47  7.26  
Total Chromium Comp EPA200.8 5.00 ug/L 43.30  8.19  7.96  1.98  5.23  3.54  7.31  
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 0.29  -99 -99 -99 -99 0.27  
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 0.29  -99 0.25  0.30  0.34  0.27  
Dissolved Copper Comp EPA200.8 5.00 ug/L 4.03  6.92  8.22  7.29  6.75  5.03  4.27  
Total Copper Comp EPA200.8 5.00 ug/L 351  46  54.10  15.50  32.80  9.52  22.90  
Dissolved Iron Comp EPA200.8 100.00 ug/L 527  -99 -99 -99 -99 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 31800  7380  4760  1140  2730  103  -99
Dissolved Lead Comp EPA200.8 5.00 ug/L 2.13  -99 1.52  0.62  0.84  -99 -99
Total Lead Comp EPA200.8 5.00 ug/L 147  16.10  25.70  4.73  15.60  0.50  -99
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 0.1260  -99 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 9.84  4.05  4.46  2.74  2.31  3.58  3.62  
Total Nickel Comp EPA200.8 5.00 ug/L 58  13.10  12.10  3.56  10.50  4.18  4.29  
Dissolved Selenium Comp EPA200.8 5.00 ug/L 1.07  -99 -99 -99 -99 6.40  4.77  
Total Selenium Comp EPA200.8 5.00 ug/L 1.94  -99 -99 -99 -99 6.86  4.92  
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 2.50  -99 0.28  -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 15.80  20.50  48  41.50  38.90  12.60  16  
Total Zinc Comp EPA200.8 50.00 ug/L 2010  202  269  75.30  193  28  36.60  

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Wet
Mass Emission Monitoring

Dry

RB-AR46640



Appendix B.  2007-2008 Sampling Results for Coyote Creek

WEATHER CONDITION

STATION NO. S13 S13 S13 S13 S13 S13 S13

STATION NAME Coyote Creek Coyote Creek Coyote Creek Coyote Creek Coyote Creek Coyote Creek Coyote Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Wet
Mass Emission Monitoring

Dry

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

RB-AR46641



Appendix B.  2007-2008 Sampling Results for Coyote Creek

WEATHER CONDITION

STATION NO. S13 S13 S13 S13 S13 S13 S13

STATION NAME Coyote Creek Coyote Creek Coyote Creek Coyote Creek Coyote Creek Coyote Creek Coyote Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Wet
Mass Emission Monitoring

Dry

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/L 2.60  0.64  0.85  0.2870  0.3240  -99 0.2930  
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates DATA is NOT AVAILABLE

2) PQL = minimum level

3) Highlighted cells show exceedances

4) -99 indicates a reported value cannot be achieved

RB-AR46642
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Appendix B.  2007-2008 Sampling Results for San Gabriel River

WEATHER CONDITION

STATION NO. S14 S14 S14 S14 S14 S14 S14

STATION NAME San Gabriel River San Gabriel River San Gabriel River San Gabriel River San Gabriel River San Gabriel River San Gabriel River

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Conventional

Oil and Grease Grab EPA413.1 1 mg/L -99 -99 -99 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L -99 0.0054  -99 0.0240  0.0160  
pH Comp SM4500H B 0-14 7.52  7.58  7.53  8.01  7.98  
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 5.66  5.06  9.83  8.28  8.36  

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 160000  90000  240000  24000  30000  
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 500  24000  16000  800  170  
Ratio Fecal Coliform/Total Coliform

Streptococcus Grab SM9230B 20.00 MPN/100ml 2400  240000  160000  300  20  
Enterococcus Grab SM9230B MPN/100ml 2400  240000  90000  300  20  

General

Chloride Comp EPA300.0 2.00 mg/L 68.50  51.80  80.60  116  146.60  
Fluoride Comp EPA300.0 0.10 mg/L 0.3240  0.3510  0.2890  0.6470  0.3290  
Nitrate Comp EPA300.0 0.10 mg/L -99 -99 -99 -99 -99
Sulfate Comp EPA300.0 0.10 mg/L 101  62.20  78.40  118  156  
Alkalinity Comp EPA310.1 4.00 mg/L 125.40  94  110  143  147.40  
Hardness Comp EPA130.2 2.00 mg/L 280  160  80  215  270  
COD Comp EPA410.4 10.00 mg/L 67.70  43.80  51.60  100.90  53.80  
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L -99 1.50  1.12  -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 811  561  693  904  1083  
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 558  346  434  572  676  
Turbidity Comp EPA180.1 0.10 NTU 1.98  2.76  1.89  0.68  0.58  
Total Suspended Solids Comp EPA160.2 2.00 mg/L 226  102  319  37  19  
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 43  14  52  6  5  
MBAS Comp EPA425.1 0.05 mg/L 0.1570  0.09  0.11  0.06  0.16  
Total Organic Carbon Comp EPA415.1 1.00 mg/L 18.20  5.64  4.62  5.42  5.84  
BOD Comp SM5210B 2.00 mg/L 41.70  15.80  20.70  9.22  17.90  
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.2730  0.24  0.14  0.29  0.07  
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.6020  0.34  0.28  0.33  0.11  
NH3-N Comp EPA350.3 0.10 mg/L -99 1.01  -99 0.5130  -99
Nitrate - N Comp SM4110B 0.50 mg/L -99 -99 -99 -99 -99
Nitrite - N Comp SM4110B 0.03 mg/L -99 0.13  0.05  -99 0.23  
Kjeidahl-N Comp EPA351.4 0.10 mg/L 2.56  1.79  2.08  0.82  1.63  

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 4100  1110  4660  1550  585  
Dissolved Antimony Comp EPA200.8 5.00 ug/L 1.51  0.94  0.89  0.55  0.54  
Total Antimony Comp EPA200.8 5.00 ug/L 2.46  1.20  2.10  0.73  0.65  
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 2  1.37  1.33  1.29  1.24  
Total Arsenic Comp EPA200.8 5.00 ug/L 3.88  1.50  2.29  1.33  1.31  
Dissolved Barium Comp EPA200.8 10.00 ug/L 52.50  26.60  34.90  32.10  49.60  
Total Barium Comp EPA200.8 10.00 ug/L 171  42.60  88.70  40.20  63.60  
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 0.80  0.29  0.50  -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 0.60  1.43  1.71  2.16  5.68  
Total Chromium Comp EPA200.8 5.00 ug/L 11.90  2.78  7.59  2.74  7.36  
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 -99
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 0.25  -99 -99
Dissolved Copper Comp EPA200.8 5.00 ug/L 7.88  5.45  3.44  4.29  3  
Total Copper Comp EPA200.8 5.00 ug/L 40.40  15.20  29.90  12.90  23.60  
Dissolved Iron Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 8200  3770  4860  4160  1340  
Dissolved Lead Comp EPA200.8 5.00 ug/L 0.51  1.58  0.55  -99 -99
Total Lead Comp EPA200.8 5.00 ug/L 22.40  7.12  16.10  2.30  2.28  
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 0.17  -99 0.4330  -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 6.84  3.69  3.92  3.53  6.77  
Total Nickel Comp EPA200.8 5.00 ug/L 16  5.49  9.45  4.92  7.89  
Dissolved Selenium Comp EPA200.8 5.00 ug/L 1.43  -99 -99 1.47  1.83  
Total Selenium Comp EPA200.8 5.00 ug/L 1.83  -99 -99 1.52  1.90  
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 0.25  -99 0.25  -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 39.60  34.30  35.40  38  29.80  
Total Zinc Comp EPA200.8 50.00 ug/L 206  72  133  112  51.30  

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99

Wet
Mass Emission Monitoring

Dry

RB-AR46644



Appendix B.  2007-2008 Sampling Results for San Gabriel River

WEATHER CONDITION

STATION NO. S14 S14 S14 S14 S14 S14 S14

STATION NAME San Gabriel River San Gabriel River San Gabriel River San Gabriel River San Gabriel River San Gabriel River San Gabriel River

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Wet
Mass Emission Monitoring

Dry

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
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Appendix B.  2007-2008 Sampling Results for San Gabriel River

WEATHER CONDITION

STATION NO. S14 S14 S14 S14 S14 S14 S14

STATION NAME San Gabriel River San Gabriel River San Gabriel River San Gabriel River San Gabriel River San Gabriel River San Gabriel River

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Wet
Mass Emission Monitoring

Dry

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/L -99 1.22  -99 0.6210  -99
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99

Note:

1) blank cell indicates DATA is NOT AVAILABLE

2) PQL = minimum level

3) Highlighted cells show exceedances

4) -99 indicates a reported value cannot be achieved
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Appendix B.  2007-2008 Sampling Results for Dominguez Channel

WEATHER CONDITION

STATION NO. S28 S28 S28 S28 S28 S28 S28

STATION NAME Dominguez 
Channel

Dominguez 
Channel

Dominguez 
Channel

Dominguez 
Channel

Dominguez 
Channel

Dominguez 
Channel

Dominguez 
Channel

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Conventional

Oil and Grease Grab EPA413.1 1 mg/L 5.80  2.30  -99 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L 0.3380  0.0170  -99 0.0490  0.0060  
pH Comp SM4500H B 0-14 7.17  6.55  6.82  6.73  6.60  8.37  8.24  
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 4.25  9.40  13.47  14.18  17.90  

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 170000  240000  30000  24000  35000  
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 17000  35000  3000  1300  500  
Ratio Fecal Coliform/Total Coliform

Streptococcus Grab SM9230B 20.00 MPN/100ml 500000  240000  9000  800  500  
Enterococcus Grab SM9230B MPN/100ml 500000  240000  3000  800  170  

General

Chloride Comp EPA300.0 2.00 mg/L 33.20  22.60  12.10  13.60  15.80  183  155  
Fluoride Comp EPA300.0 0.10 mg/L 0.3650  0.2930  0.2230  0.1540  0.1380  0.6190  0.5260  
Nitrate Comp EPA300.0 0.10 mg/L -99 -99 -99 -99 -99 -99 -99
Sulfate Comp EPA300.0 0.10 mg/L 32.40  15.60  12.80  10.70  13  120  115  
Alkalinity Comp EPA310.1 4.00 mg/L 83.60  50  39  16.50  19.80  193  264  
Hardness Comp EPA130.2 2.00 mg/L 135  110  110  40  40  315  280  
COD Comp EPA410.4 10.00 mg/L 123  73.20  65.20  38  42.87  148.50  61.20  
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 5.50  4  1.25  -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 380  272  162  143  163  1252  1131  
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 264  162  104  92  108  818  704  
Turbidity Comp EPA180.1 0.10 NTU 6.81  8.89  3.46  3.10  17.70  1.85  1.28  
Total Suspended Solids Comp EPA160.2 2.00 mg/L 937  241  222  102  114  35  32  
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 257  59  72  60  30  12  17  
MBAS Comp EPA425.1 0.05 mg/L 0.4630  0.23  0.24  0.23  0.26  0.08  0.09  
Total Organic Carbon Comp EPA415.1 1.00 mg/L 62.20  25.90  14.10  7.24  7.87  8.06  6.61  
BOD Comp SM5210B 2.00 mg/L 146  45.90  31.60  12.80  9.57  11.20  5.69  
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.5290  0.5520  0.21  0.27  0.21  0.30  0.74  
Total Phosphorus Comp EPA365.3 0.05 mg/L 1.25  1.26  0.39  0.29  0.23  0.37  1  
NH3-N Comp EPA350.3 0.10 mg/L 2.77  1.48  1.13  0.42  0.3150  -99 0.5740  
Nitrate - N Comp SM4110B 0.50 mg/L -99 -99 -99 -99 -99 -99 -99
Nitrite - N Comp SM4110B 0.03 mg/L -99 -99 0.04  -99 -99 0.10  -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 13.36  8.40  4.82  2.62  1.10  1.07  2.28  

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 14200  6780  1770  655  1670  459  468  
Dissolved Antimony Comp EPA200.8 5.00 ug/L 4.83  1.08  3.03  1.94  2.08  1.66  1.04  
Total Antimony Comp EPA200.8 5.00 ug/L 16.40  7.06  4.58  1.95  3.90  1.86  1.26  
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.80  1.18  1.48  1.15  1.58  2.52  2.56  
Total Arsenic Comp EPA200.8 5.00 ug/L 7.88  4.31  1.90  1.40  2.07  2.66  2.63  
Dissolved Barium Comp EPA200.8 10.00 ug/L 61.60  31.80  27.70  14.90  19.30  71.60  56.90  
Total Barium Comp EPA200.8 10.00 ug/L 389  181  76.80  21.80  56.40  84.40  76.30  
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 0.42  -99
Total Cadmium Comp EPA200.8 1.00 ug/L 6.40  2.16  1.80  0.25  0.51  0.63  -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 2.40  2  1.66  1.14  2.24  3.66  6.12  
Total Chromium Comp EPA200.8 5.00 ug/L 43.30  16.80  6.26  1.87  6.25  4.25  8.09  
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 -99 -99 0.46  
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 0.45  1.80  0.47  0.46  
Dissolved Copper Comp EPA200.8 5.00 ug/L 10.10  3.50  21.30  16.80  15.50  35.70  7.06  
Total Copper Comp EPA200.8 5.00 ug/L 565  245  76.80  25  44.30  54.20  29.90  
Dissolved Iron Comp EPA200.8 100.00 ug/L 1200  104  114  -99 -99 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 24800  9710  3400  961  2550  1040  2730  
Dissolved Lead Comp EPA200.8 5.00 ug/L 4.35  -99 2.40  0.76  1.46  0.58  -99
Total Lead Comp EPA200.8 5.00 ug/L 153  79.60  24.40  6.15  17.20  3.48  3.25  
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 0.2350  -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 11.90  4.73  5.79  2.89  2.90  5.29  3.76  
Total Nickel Comp EPA200.8 5.00 ug/L 47.80  23.20  10.50  3.30  6.77  6.75  5.25  
Dissolved Selenium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 2.77  1.93  
Total Selenium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 2.89  1.99  
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 1.91  1.30  -99 -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 49.40  16.50  133  107  104  84.40  11  
Total Zinc Comp EPA200.8 50.00 ug/L 2250  1300  328  117  208  102  86.90  

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Wet
Mass Emission Monitoring

Dry

RB-AR46648



Appendix B.  2007-2008 Sampling Results for Dominguez Channel

WEATHER CONDITION

STATION NO. S28 S28 S28 S28 S28 S28 S28

STATION NAME Dominguez 
Channel

Dominguez 
Channel

Dominguez 
Channel

Dominguez 
Channel

Dominguez 
Channel

Dominguez 
Channel

Dominguez 
Channel

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Wet
Mass Emission Monitoring

Dry

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

RB-AR46649



Appendix B.  2007-2008 Sampling Results for Dominguez Channel

WEATHER CONDITION

STATION NO. S28 S28 S28 S28 S28 S28 S28

STATION NAME Dominguez 
Channel

Dominguez 
Channel

Dominguez 
Channel

Dominguez 
Channel

Dominguez 
Channel

Dominguez 
Channel

Dominguez 
Channel

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Wet
Mass Emission Monitoring

Dry

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/L 3.35  1.79  1.37  0.5080  0.3810  0.1050  0.6950  
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates DATA is NOT AVAILABLE

2) PQL = minimum level

3) Highlighted cells show exceedances

4) -99 indicates a reported value cannot be achieved

RB-AR46650
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Appendix B.  2007-2008 Sampling Results for Santa Clara River

WEATHER CONDITION

STATION NO. S29 S29 S29 S29 S29 S29 S29

STATION NAME Santa Clara River Santa Clara River Santa Clara River Santa Clara River Santa Clara River Santa Clara River Santa Clara River

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Conventional

Oil and Grease Grab EPA413.1 1 mg/L 1.60  -99 -99 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L 0.0080  0.0050  -99 -99 -99
pH Comp SM4500H B 0-14 7.41  7.29  7.31  8.11  8.02  
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 1.82  7  7.98  8.50  8.98  

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 90000  90000  30000  3000  30000  
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 9000  16000  2200  20  170  
Ratio Fecal Coliform/Total Coliform

Streptococcus Grab SM9230B 20.00 MPN/100ml 300000  22000  50000  80  70  
Enterococcus Grab SM9230B MPN/100ml 300000  22000  50000  80  40  

General

Chloride Comp EPA300.0 2.00 mg/L 55.10  49.50  43.30  123  116  
Fluoride Comp EPA300.0 0.10 mg/L 0.3040  0.4430  0.3330  0.5470  0.5150  
Nitrate Comp EPA300.0 0.10 mg/L -99 -99 -99 -99 -99
Sulfate Comp EPA300.0 0.10 mg/L 95.70  72.80  56.40  198  193  
Alkalinity Comp EPA310.1 4.00 mg/L 118.80  138  105.60  275  275  
Hardness Comp EPA130.2 2.00 mg/L 210  190  160  400  350  
COD Comp EPA410.4 10.00 mg/L 73.80  63  44.90  103.10  59.90  
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L -99 -99 -99 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 709  603  511  1197  1157  
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 456  400  318  816  772  
Turbidity Comp EPA180.1 0.10 NTU 5.88  3.34  2.46  0.25  0.48  
Total Suspended Solids Comp EPA160.2 2.00 mg/L 900  94  26  9  1  
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 117  14  5  3  1  
MBAS Comp EPA425.1 0.05 mg/L 0.1180  0.16  0.15  -99 -99
Total Organic Carbon Comp EPA415.1 1.00 mg/L 16.90  9.11  5.80  1.89  2.13  
BOD Comp SM5210B 2.00 mg/L -99 9.79  11.70  -99 -99
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.3420  0.29  -99 0.20  0.21  
Total Phosphorus Comp EPA365.3 0.05 mg/L 1.29  0.30  0.33  0.21  0.21  
NH3-N Comp EPA350.3 0.10 mg/L 1.35  -99 0.1080  -99 -99
Nitrate - N Comp SM4110B 0.50 mg/L -99 -99 -99 -99 -99
Nitrite - N Comp SM4110B 0.03 mg/L -99 -99 -99 -99 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 5.66  2.36  0.9780  0.23  1.22  

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 17700  1410  383  -99 -99
Dissolved Antimony Comp EPA200.8 5.00 ug/L 2.51  2.09  1.56  -99 -99
Total Antimony Comp EPA200.8 5.00 ug/L 3.80  2.50  1.81  -99 -99
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.90  1.66  1.14  -99 1.44  
Total Arsenic Comp EPA200.8 5.00 ug/L 5.61  1.73  1.34  1.43  1.49  
Dissolved Barium Comp EPA200.8 10.00 ug/L 45.50  33.50  25.50  38.90  56.70  
Total Barium Comp EPA200.8 10.00 ug/L 404  49.60  29.20  55.30  64.70  
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L 0.57  -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 3.47  -99 -99 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 0.66  2.33  0.87  1.42  3.89  
Total Chromium Comp EPA200.8 5.00 ug/L 28.10  3.02  1.10  1.89  4.24  
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 -99
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 0.66  -99 -99 -99
Dissolved Copper Comp EPA200.8 5.00 ug/L 11.50  9.84  6.37  1.83  1.62  
Total Copper Comp EPA200.8 5.00 ug/L 91.30  16.60  11.50  5.96  16.40  
Dissolved Iron Comp EPA200.8 100.00 ug/L 156  -99 -99 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 34200  3230  545  -99 120  
Dissolved Lead Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99
Total Lead Comp EPA200.8 5.00 ug/L 39  2.61  1.37  -99 -99
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 0.3980  -99 0.10  -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 10.40  7.18  4.82  9.02  11.80  
Total Nickel Comp EPA200.8 5.00 ug/L 33.50  7.89  5.01  12.50  15.40  
Dissolved Selenium Comp EPA200.8 5.00 ug/L 1.06  -99 -99 2.27  2.58  
Total Selenium Comp EPA200.8 5.00 ug/L 1.19  -99 -99 3.29  2.90  
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 0.49  -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 25.90  17.20  13  -99 26.20  
Total Zinc Comp EPA200.8 50.00 ug/L 292  51.80  25.70  14.70  51.60  

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99

Wet
Mass Emission Monitoring

Dry

RB-AR46652



Appendix B.  2007-2008 Sampling Results for Santa Clara River

WEATHER CONDITION

STATION NO. S29 S29 S29 S29 S29 S29 S29

STATION NAME Santa Clara River Santa Clara River Santa Clara River Santa Clara River Santa Clara River Santa Clara River Santa Clara River

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Wet
Mass Emission Monitoring

Dry

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99

RB-AR46653



Appendix B.  2007-2008 Sampling Results for Santa Clara River

WEATHER CONDITION

STATION NO. S29 S29 S29 S29 S29 S29 S29

STATION NAME Santa Clara River Santa Clara River Santa Clara River Santa Clara River Santa Clara River Santa Clara River Santa Clara River

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event27 2007-08Event47

Sample
Type

EPA
Method PQL Units

Wet
Mass Emission Monitoring

Dry

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/L 1.63  -99 0.1310  -99 0.1130  
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99

Note:

1) blank cell indicates DATA is NOT AVAILABLE

2) PQL = minimum level

3) Highlighted cells show exceedances

4) -99 indicates a reported value cannot be achieved

RB-AR46654
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Appendix B.  2007-2008 Sampling Results for Big Dalton/Walnut Creek

WEATHER CONDITION

STATION NO. TS13 TS13 TS13 TS13 TS13 TS13 TS13

STATION NAME Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Conventional

Oil and Grease Grab EPA413.1 1 mg/L 1.5 -99 1.2 1.3 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 0.12 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L 0.005 0.0073 -99 0.0061 -99 -99
pH Comp SM4500H B 0-14 7.12 6.29 7.15 6.46 6.71 7.94 7.72
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 7.21 7.9 10.29 9.76 12.89 10.39

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 300000 160000 24000 160000 9000 50000
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 170000 16000 5000 14000 3000 30000
Ratio Fecal Coliform/Total Coliform 0.567 0.100 0.208 0.088 0.333 0.600
Streptococcus Grab SM9230B 20.00 MPN/100ml 500000 22000 90000 30000 700 2800
Enterococcus Grab SM9230B MPN/100ml 500000 22000 90000 30000 500 2800

General

Chloride Comp EPA300.0 2.00 mg/L 8.11 7.67 56.3 10.1 5.88 66.4 52
Fluoride Comp EPA300.0 0.10 mg/L 0.283 0.106 0.297 0.132 0.135 0.44 0.367
Nitrate Comp EPA300.0 0.10 mg/L -99 -99 -99 -99 -99 -99 -99
Sulfate Comp EPA300.0 0.10 mg/L 9.94 8.51 29.6 9.05 7.92 44.7 38
Alkalinity Comp EPA310.1 4.00 mg/L 88 28 50 24.2 27.5 110 132
Hardness Comp EPA130.2 2.00 mg/L 70 60 65 35 40 150 160
COD Comp EPA410.4 10.00 mg/L 67.8 47.2 68.7 27.5 23.84 76.9 76.4
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 1 2.25 1 1.75 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 247 172 472 129 109.4 548 473
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 168 98 298 86 66 322 274
Turbidity Comp EPA180.1 0.10 NTU 2.76 4.42 1.05 7.72 9.88 1.56 1.56
Total Suspended Solids Comp EPA160.2 2.00 mg/L 916 270 61 26 114 10 17
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 228 86 13 5 30 6 10
MBAS Comp EPA425.1 0.05 mg/L 0.186 0.19 0.21 0.23 0.15 0.33 0.12
Total Organic Carbon Comp EPA415.1 1.00 mg/L 28.8 17.9 10.4 4.19 4.55 11.7 13.7
BOD Comp SM5210B 2.00 mg/L 13 16.6 20.2 17.2 8.09 6.74 7.74
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.337 0.277 0.12 0.1 0.08 -99 -99
Total Phosphorus Comp EPA365.3 0.05 mg/L 1.31 0.753 0.15 0.13 0.09 0.15 -99
NH3-N Comp EPA350.3 0.10 mg/L 2.75 1.47 1.06 0.823 0.312 0.17 0.185
Nitrate - N Comp SM4110B 0.50 mg/L -99 -99 -99 -99 -99 -99 -99
Nitrite - N Comp SM4110B 0.03 mg/L -99 0.76 0.07 -99 -99 -99 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 14.1 4.7 4.86 2.56 0.782 1.1 2.18

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 17400 6440 2030 1540 3560 -99 112
Dissolved Antimony Comp EPA200.8 5.00 ug/L 1.92 2.75 1.09 1.2 0.84 1.44 0.88
Total Antimony Comp EPA200.8 5.00 ug/L 6.63 5.46 1.56 1.77 2.04 1.67 0.89
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 2.31 1.91 3.04 1.09 -99 5.62 4.36
Total Arsenic Comp EPA200.8 5.00 ug/L 10.8 4.19 3.12 1.49 2.01 5.87 4.64
Dissolved Barium Comp EPA200.8 10.00 ug/L 17.4 42.1 43.6 21.6 21.6 62.9 55.4
Total Barium Comp EPA200.8 10.00 ug/L 578 173 73.2 50.3 74.9 73.5 62.5
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 3.59 1.35 0.26 -99 0.31 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 1.31 1.21 1.52 0.95 0.98 0.59 2.79
Total Chromium Comp EPA200.8 5.00 ug/L 30.5 11.6 3.21 3.11 4.91 1.73 3.56
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 0.31 -99 -99 -99 -99 -99
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 0.31 -99 0.31 0.48 -99 -99
Dissolved Copper Comp EPA200.8 5.00 ug/L 4.33 6.02 9.57 11.3 6.78 11 8.71
Total Copper Comp EPA200.8 5.00 ug/L 297 126 28 23.8 30.6 20.9 27.5
Dissolved Iron Comp EPA200.8 100.00 ug/L 525 -99 -99 -99 -99 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 24900 6240 3420 2620 1090 142 127
Dissolved Lead Comp EPA200.8 5.00 ug/L 2.33 -99 1.35 1.09 1.38 1.05 -99
Total Lead Comp EPA200.8 5.00 ug/L 157 64.2 11.5 10.5 19.2 2.2 0.82
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 0.196 0.153 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 8.51 5.84 3.62 3.03 2.05 2.22 2.1
Total Nickel Comp EPA200.8 5.00 ug/L 50.5 21.2 5.82 5.62 8.18 3.17 2.96
Dissolved Selenium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Selenium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 0.77 0.56 -99 -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 34.8 76.3 55.9 81.4 51.5 28.6 18.9
Total Zinc Comp EPA200.8 50.00 ug/L 1620 1040 171 139 203 47.6 70.7

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Tributary Monitoring

DryWet

RB-AR46656



Appendix B.  2007-2008 Sampling Results for Big Dalton/Walnut Creek

WEATHER CONDITION

STATION NO. TS13 TS13 TS13 TS13 TS13 TS13 TS13

STATION NAME Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Tributary Monitoring

DryWet

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

RB-AR46657



Appendix B.  2007-2008 Sampling Results for Big Dalton/Walnut Creek

WEATHER CONDITION

STATION NO. TS13 TS13 TS13 TS13 TS13 TS13 TS13

STATION NAME Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

Dalton/Walnut 
Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Tributary Monitoring

DryWet

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/L 3.33 1.78 1.28 0.995 0.378 0.21 0.224
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates DATA is NOT AVAILABLE

2) PQL = minimum level

3) Highlighted cells show exceedances

4) -99 indicates a reported value cannot be achieved

RB-AR46658



 

RB-AR46659



Appendix B.  2007-2008 Sampling Results for Puente Creek

WEATHER CONDITION

STATION NO. TS14 TS14 TS14 TS14 TS14 TS14 TS14

STATION NAME Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Conventional

Oil and Grease Grab EPA413.1 1 mg/L 1.8 -99 3.9 5.7 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L 0.01 0.0058 -99 0.024 -99 -99
pH Comp SM4500H B 0-14 7.14 6.6 6.72 6.19 6.44 8.11 8.1
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 7.53 1.68 10.57 9.25 13.57 11.8

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 240000 240000 28000 240000 2400 24000
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 160000 24000 16000 9000 800 16000
Ratio Fecal Coliform/Total Coliform 0.667 0.100 0.571 0.038 0.333 0.667
Streptococcus Grab SM9230B 20.00 MPN/100ml 300000 130000 50000 30000 230 90000
Enterococcus Grab SM9230B MPN/100ml 300000 130000 50000 24000 230 90000

General

Chloride Comp EPA300.0 2.00 mg/L 18.3 17.8 13.1 8.67 29 149 665
Fluoride Comp EPA300.0 0.10 mg/L 0.398 -99 0.258 -99 -99 0.507 0.573
Nitrate Comp EPA300.0 0.10 mg/L -99 -99 -99 -99 -99 -99 -99
Sulfate Comp EPA300.0 0.10 mg/L 21 13.4 8.79 10.3 23.5 299 466
Alkalinity Comp EPA310.1 4.00 mg/L 126.5 39 39 24.2 34.1 152 154
Hardness Comp EPA130.2 2.00 mg/L 110 80 65 45 110 490 580
COD Comp EPA410.4 10.00 mg/L 106 34.3 53.4 69.8 101 68.6 128.3
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 2 1.75 5.75 9.37 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 402 194 172 126 226 1432 2880
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 240 108 96 80 128 1008 1868
Turbidity Comp EPA180.1 0.10 NTU 4.67 1.55 4.72 7.13 17.3 0.8 1.17
Total Suspended Solids Comp EPA160.2 2.00 mg/L 1892 268 176 80 232 9 23
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 472 89 46 26 60 5 9
MBAS Comp EPA425.1 0.05 mg/L 0.24 0.12 0.2 0.24 0.26 0.15 0.38
Total Organic Carbon Comp EPA415.1 1.00 mg/L 42 11.5 9.51 7.16 12.7 7.93 14.8
BOD Comp SM5210B 2.00 mg/L 23.1 16.9 79.1 14.6 56.5 7.63 8.63
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.603 0.478 0.1 0.05 0.07 0.09 0.21
Total Phosphorus Comp EPA365.3 0.05 mg/L 1.31 0.684 0.23 0.08 0.14 0.13 0.28
NH3-N Comp EPA350.3 0.10 mg/L 3.48 0.73 0.92 0.378 -99 0.22 0.291
Nitrate - N Comp SM4110B 0.50 mg/L -99 -99 -99 -99 -99 -99 -99
Nitrite - N Comp SM4110B 0.03 mg/L -99 0.06 0.04 -99 -99 -99 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 22.04 2.52 4.62 1.84 1.06 0.7 2.64

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L 155 -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 15900 3490 2870 1060 4860 -99 -99
Dissolved Antimony Comp EPA200.8 5.00 ug/L 1.11 1.74 1.42 0.97 0.7 0.82 1.08
Total Antimony Comp EPA200.8 5.00 ug/L 5.45 2.92 2.65 1.34 2.24 0.97 1.18
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.31 1.36 -99 1.21 1.43 1.59 1.77
Total Arsenic Comp EPA200.8 5.00 ug/L 9.1 2.2 1.54 1.34 2.28 1.91 2.06
Dissolved Barium Comp EPA200.8 10.00 ug/L 28.6 24 20.9 13.6 22 53.6 87.1
Total Barium Comp EPA200.8 10.00 ug/L 576 89.7 76.5 30.2 75.8 65.2 96
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L 0.51 -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 9.57 1.09 0.57 0.26 0.64 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 3.44 1.23 1.2 1.49 1.5 2.91 16.2
Total Chromium Comp EPA200.8 5.00 ug/L 70.1 8.7 5.96 3.38 7.98 3.37 17.1
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 -99 -99 1.19
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 -99 1.04 1.19
Dissolved Copper Comp EPA200.8 5.00 ug/L 6.83 4.98 10 6.62 4.56 7.89 9.09
Total Copper Comp EPA200.8 5.00 ug/L 427 67.3 37.9 20.6 37.5 15.7 23.4
Dissolved Iron Comp EPA200.8 100.00 ug/L 556 -99 129 -99 292 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 31100 3730 2920 1790 2800 165 248
Dissolved Lead Comp EPA200.8 5.00 ug/L 4.62 -99 2.38 1.35 1.62 0.65 -99
Total Lead Comp EPA200.8 5.00 ug/L 251 32.5 19.5 7.33 19.4 1.55 1.43
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 -99 0.114 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 8.06 3.76 3.39 2.17 2.66 4.69 6.97
Total Nickel Comp EPA200.8 5.00 ug/L 63.2 12.3 8.4 4.28 9.8 6.32 8.11
Dissolved Selenium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 5.9 5.5
Total Selenium Comp EPA200.8 5.00 ug/L 3.66 -99 -99 -99 -99 6.36 6.24
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 1.25 -99 -99 -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 56.7 84.8 73.1 81.6 49.3 18.7 12.7
Total Zinc Comp EPA200.8 50.00 ug/L 3590 450 246 130 216 44.8 56.9

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Wet
Tributary Monitoring

Dry

RB-AR46660



Appendix B.  2007-2008 Sampling Results for Puente Creek

WEATHER CONDITION

STATION NO. TS14 TS14 TS14 TS14 TS14 TS14 TS14

STATION NAME Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Wet
Tributary Monitoring

Dry

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

RB-AR46661



Appendix B.  2007-2008 Sampling Results for Puente Creek

WEATHER CONDITION

STATION NO. TS14 TS14 TS14 TS14 TS14 TS14 TS14

STATION NAME Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek Puente Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Wet
Tributary Monitoring

Dry

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 0.02
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/L 4.21 0.88 1.11 0.457 -99 0.27 0.352
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates DATA is NOT AVAILABLE

2) PQL = minimum level

3) Highlighted cells show exceedances

4) -99 indicates a reported value cannot be achieved

RB-AR46662



 

RB-AR46663



Appendix B.  2007-2008 Sampling Results for Upper San Jose Creek

WEATHER CONDITION

STATION NO. TS15 TS15 TS15 TS15 TS15 TS15 TS15

STATION NAME Upper San Jose 
Creek

Upper San Jose 
Creek

Upper San Jose 
Creek

Upper San Jose 
Creek

Upper San Jose 
Creek

Upper San Jose 
Creek

Upper San Jose 
Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Conventional

Oil and Grease Grab EPA413.1 1 mg/L 2.6 -99 1 2.6 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L 0.051 0.0054 -99 -99 0.01 -99
pH Comp SM4500H B 0-14 7.46 7 7.02 6.76 7.39 7.68 8.14
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 4 6.38 10.56 9.67 16.65 11.33

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 900000 160000 240000 50000 2400 90000
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 300000 50000 16000 24000 40 17000
Ratio Fecal Coliform/Total Coliform 0.333 0.313 0.067 0.480 0.017 0.189
Streptococcus Grab SM9230B 20.00 MPN/100ml 300000 90000 90000 50000 130 140
Enterococcus Grab SM9230B MPN/100ml 300000 90000 50000 50000 130 140

General

Chloride Comp EPA300.0 2.00 mg/L 23.6 30.6 16.4 39.3 39.3 131 154
Fluoride Comp EPA300.0 0.10 mg/L 0.353 0.456 0.231 0.186 0.196 0.191 0.37
Nitrate Comp EPA300.0 0.10 mg/L -99 -99 -99 -99 -99 -99 -99
Sulfate Comp EPA300.0 0.10 mg/L 33.2 59.4 26.4 56.5 59.1 200 342
Alkalinity Comp EPA310.1 4.00 mg/L 146.3 72 61 46.2 80.3 167 204
Hardness Comp EPA130.2 2.00 mg/L 140 160 110 80 152 370 520
COD Comp EPA410.4 10.00 mg/L 84.6 40.7 52 39.4 44.98 67.2 487.9
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 2.25 1.75 1.37 4.5 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 435 454 269 257 445 1191 1474
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 268 250 164 152 246 796 1008
Turbidity Comp EPA180.1 0.10 NTU 2.7 1.86 2.52 2.68 3.76 1.5 0.68
Total Suspended Solids Comp EPA160.2 2.00 mg/L 5653 451 728 89 78 11 43
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 762 86 141 23 16 8 4
MBAS Comp EPA425.1 0.05 mg/L 0.218 0.14 0.22 0.19 0.18 0.13 0.07
Total Organic Carbon Comp EPA415.1 1.00 mg/L 30.5 12.1 10.5 6.84 6.23 6.23 5.89
BOD Comp SM5210B 2.00 mg/L 9.9 15.9 23.4 14.6 13 50.8 3
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.569 -99 0.22 0.17 0.13 0.21 -99
Total Phosphorus Comp EPA365.3 0.05 mg/L 1.22 0.847 0.25 0.21 0.13 0.29 -99
NH3-N Comp EPA350.3 0.10 mg/L 4.7 0.82 1.01 0.563 0.26 0.55 0.162
Nitrate - N Comp SM4110B 0.50 mg/L -99 -99 -99 -99 -99 -99 -99
Nitrite - N Comp SM4110B 0.03 mg/L -99 0.47 0.05 -99 -99 0.75 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 30.08 4.56 7.28 1.91 0.942 1.42 1.59

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 24300 3770 4090 551 1130 -99 114
Dissolved Antimony Comp EPA200.8 5.00 ug/L 1.35 1.24 1.38 0.87 0.82 -99 -99
Total Antimony Comp EPA200.8 5.00 ug/L 4.63 2.38 3.33 1.17 1.47 -99 -99
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.62 2.01 1.1 1.1 1.24 1.46 1.54
Total Arsenic Comp EPA200.8 5.00 ug/L 10.2 3.37 2.76 1.15 1.5 1.55 1.83
Dissolved Barium Comp EPA200.8 10.00 ug/L 38.3 30 24.6 22.2 25 39.6 52.8
Total Barium Comp EPA200.8 10.00 ug/L 876 108 133 31.5 44.5 46.1 61.5
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L 0.54 -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 0.47 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 6.65 0.86 6.59 -99 -99 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 0.76 1.88 1.72 1.11 1.59 2.38 5.72
Total Chromium Comp EPA200.8 5.00 ug/L 47 7.61 17.6 1.84 2.54 2.55 6.65
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 0.25 -99 -99 -99 -99 0.71
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 0.25 -99 0.45 0.35 0.63 0.71
Dissolved Copper Comp EPA200.8 5.00 ug/L 1.9 2.23 6.55 5.63 5.28 3.28 2.18
Total Copper Comp EPA200.8 5.00 ug/L 390 48 57.1 13.5 16.9 11.6 16.3
Dissolved Iron Comp EPA200.8 100.00 ug/L 349 -99 110 -99 -99 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 43400 4130 7370 711 1370 113 257
Dissolved Lead Comp EPA200.8 5.00 ug/L 1.09 -99 1.52 0.77 0.59 -99 -99
Total Lead Comp EPA200.8 5.00 ug/L 206 23.3 29 4.77 7.47 1.24 1.02
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 0.119 0.159 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 6.3 3.73 4.32 2.37 2.53 3.97 5.22
Total Nickel Comp EPA200.8 5.00 ug/L 58.2 12.5 19.7 3.3 4.51 4.81 6.42
Dissolved Selenium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 1.04 3.89 4.43
Total Selenium Comp EPA200.8 5.00 ug/L 3.33 -99 -99 -99 1.06 4.29 5.17
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 1.4 -99 0.68 -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L 0.56 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 17 17.3 49.8 46.6 53.3 60 11
Total Zinc Comp EPA200.8 50.00 ug/L 2120 409 330 94.8 126 94.2 90

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Tributary Monitoring

DryWet

RB-AR46664



Appendix B.  2007-2008 Sampling Results for Upper San Jose Creek

WEATHER CONDITION

STATION NO. TS15 TS15 TS15 TS15 TS15 TS15 TS15

STATION NAME Upper San Jose 
Creek

Upper San Jose 
Creek

Upper San Jose 
Creek

Upper San Jose 
Creek

Upper San Jose 
Creek

Upper San Jose 
Creek

Upper San Jose 
Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Tributary Monitoring

DryWet

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

RB-AR46665



Appendix B.  2007-2008 Sampling Results for Upper San Jose Creek

WEATHER CONDITION

STATION NO. TS15 TS15 TS15 TS15 TS15 TS15 TS15

STATION NAME Upper San Jose 
Creek

Upper San Jose 
Creek

Upper San Jose 
Creek

Upper San Jose 
Creek

Upper San Jose 
Creek

Upper San Jose 
Creek

Upper San Jose 
Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Tributary Monitoring

DryWet

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 0.017
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/L 5.69 0.99 1.22 0.681 0.315 0.67 0.196
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates DATA is NOT AVAILABLE

2) PQL = minimum level

3) Highlighted cells show exceedances

4) -99 indicates a reported value cannot be achieved

RB-AR46666
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WEATHER CONDITION

STATION NO. TS16 TS16 TS16 TS16 TS16 TS16 TS16

STATION NAME Maplewood 
Channel

Maplewood 
Channel

Maplewood 
Channel

Maplewood 
Channel

Maplewood 
Channel

Maplewood 
Channel

Maplewood 
Channel

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Conventional

Oil and Grease Grab EPA413.1 1 mg/L 4.6 1.1 -99 -99 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 0.15 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L 0.008 0.006 -99 0.0254 -99 -99
pH Comp SM4500H B 0-14 7.16 6.21 6.7 7.36 6.94 7.93 7.83
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 6.86 9.96 9.55 8.73 10.62 9.57

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 90000 90000 90000 50000 24000 500000
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 50000 9000 2400 50000 2800 500000
Ratio Fecal Coliform/Total Coliform 0.556 0.100 0.027 1.000 0.117 1.000
Streptococcus Grab SM9230B 20.00 MPN/100ml 500000 50000 160000 24000 1700 110000
Enterococcus Grab SM9230B MPN/100ml 500000 50000 90000 9000 700 110000

General

Chloride Comp EPA300.0 2.00 mg/L 31.3 16.8 15.2 11.3 9.14 88.3 169
Fluoride Comp EPA300.0 0.10 mg/L 0.355 0.294 0.228 0.206 0.219 0.417 0.465
Nitrate Comp EPA300.0 0.10 mg/L -99 -99 -99 -99 -99 -99 -99
Sulfate Comp EPA300.0 0.10 mg/L 43.9 17.8 19.9 15.9 12.1 135 175
Alkalinity Comp EPA310.1 4.00 mg/L 99 55 50 41.8 38.5 198 179
Hardness Comp EPA130.2 2.00 mg/L 160 100 90 70 61 315 365
COD Comp EPA410.4 10.00 mg/L 190 84.7 86.8 27.7 40.1 51.5 70.8
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 2.25 1.75 1.87 -99 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 438 241 224 176 161.8 941 1179
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 282 142 146 98 104 626 816
Turbidity Comp EPA180.1 0.10 NTU 3.18 3.19 2.77 2.1 60.1 2.1 0.58
Total Suspended Solids Comp EPA160.2 2.00 mg/L 1524 537 638 259 188 9 6
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 539 262 179 96 52 3 1
MBAS Comp EPA425.1 0.05 mg/L 0.45 0.2 0.29 0.19 0.18 0.09 0.13
Total Organic Carbon Comp EPA415.1 1.00 mg/L 86.1 25.7 17.1 6.02 8.79 5.7 8.71
BOD Comp SM5210B 2.00 mg/L 31.4 22.8 33.8 8.13 12.8 2.01 2.4
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.527 0.482 0.11 0.19 0.13 0.43 0.55
Total Phosphorus Comp EPA365.3 0.05 mg/L 1.45 1.01 0.11 0.21 0.3 0.5 0.57
NH3-N Comp EPA350.3 0.10 mg/L 3.88 2.19 2.1 0.224 0.281 0.33 0.107
Nitrate - N Comp SM4110B 0.50 mg/L -99 -99 -99 -99 -99 -99 -99
Nitrite - N Comp SM4110B 0.03 mg/L -99 -99 0.16 -99 -99 -99 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 14.58 5.36 9.4 2.62 1.03 0.9 2.52

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L 159 -99 -99 -99 174 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 23700 7180 5720 2840 5780 106 -99
Dissolved Antimony Comp EPA200.8 5.00 ug/L 2.77 1.24 2.39 0.94 1.7 1.09 1.23
Total Antimony Comp EPA200.8 5.00 ug/L 15.9 9.01 6.73 2.05 3.85 1.32 1.3
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 1.89 1.52 1.63 1.07 2.75 2.74 3.13
Total Arsenic Comp EPA200.8 5.00 ug/L 12 5.15 3.61 2.3 5.39 2.79 3.17
Dissolved Barium Comp EPA200.8 10.00 ug/L 78.7 41.4 39.9 23.7 34.7 96.2 114
Total Barium Comp EPA200.8 10.00 ug/L 1000 236 190 76.9 116 109 127
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L 0.54 -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 11.5 3.14 2.05 0.51 0.86 0.27 0.25
Dissolved Chromium Comp EPA200.8 5.00 ug/L 2.7 1.93 1.84 0.99 1.72 1.69 5.31
Total Chromium Comp EPA200.8 5.00 ug/L 62 26.3 15.3 6.66 9.53 2.05 5.64
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 0.53 0.34 0.31
Dissolved Copper Comp EPA200.8 5.00 ug/L 13 2.66 23.3 6.75 10 10.3 8.41
Total Copper Comp EPA200.8 5.00 ug/L 1040 271 124 45.3 60.7 21 23.8
Dissolved Iron Comp EPA200.8 100.00 ug/L 1360 557 174 -99 231 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 45700 10500 8510 2300 5960 226 169
Dissolved Lead Comp EPA200.8 5.00 ug/L 7.65 1.61 2.49 -99 2.46 1.31 -99
Total Lead Comp EPA200.8 5.00 ug/L 498 139 135 23.4 31.5 3.18 0.74
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 0.194 0.481 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 15.4 6.61 7.03 2.33 2.93 5.26 6.26
Total Nickel Comp EPA200.8 5.00 ug/L 75.1 31.6 20.6 7.93 11.5 6.35 7.01
Dissolved Selenium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Selenium Comp EPA200.8 5.00 ug/L 2.03 -99 -99 -99 -99 -99 1.43
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 2.28 0.57 0.48 -99 0.26 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 126 26.4 164 40.8 57.8 69.7 50.8
Total Zinc Comp EPA200.8 50.00 ug/L 6230 2010 1540 248 303 119 71.3

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Appendix B.  2007-2008 Sampling Results for Maplewood Channel Tributary Monitoring

DryWet

RB-AR46668



WEATHER CONDITION

STATION NO. TS16 TS16 TS16 TS16 TS16 TS16 TS16

STATION NAME Maplewood 
Channel

Maplewood 
Channel

Maplewood 
Channel

Maplewood 
Channel

Maplewood 
Channel

Maplewood 
Channel

Maplewood 
Channel

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Appendix B.  2007-2008 Sampling Results for Maplewood Channel Tributary Monitoring

DryWet

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

RB-AR46669



WEATHER CONDITION

STATION NO. TS16 TS16 TS16 TS16 TS16 TS16 TS16

STATION NAME Maplewood 
Channel

Maplewood 
Channel

Maplewood 
Channel

Maplewood 
Channel

Maplewood 
Channel

Maplewood 
Channel

Maplewood 
Channel

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Appendix B.  2007-2008 Sampling Results for Maplewood Channel Tributary Monitoring

DryWet

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/L 4.7 2.65 2.54 0.271 0.34 0.4 0.129
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates DATA is NOT AVAILABLE

2) PQL = minimum level

3) Highlighted cells show exceedances

4) -99 indicates a reported value cannot be achieved

RB-AR46670
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WEATHER CONDITION

STATION NO. TS17 TS17 TS17 TS17 TS17 TS17 TS17

STATION NAME North Fork 
Coyote Creek

North Fork 
Coyote Creek

North Fork 
Coyote Creek

North Fork 
Coyote Creek

North Fork 
Coyote Creek

North Fork 
Coyote Creek

North Fork 
Coyote Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Conventional

Oil and Grease Grab EPA413.1 1 mg/L 2.1 1.2 1.1 -99 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L 0.105 0.005 -99 0.0116 0.01 0.0223
pH Comp SM4500H B 0-14 7.96 6.85 7.85 7.18 7.11 8.14 8.02
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 5.74 9.92 9.19 11.01 16.65 19.61

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 240000 35000 160000 160000 130 22000
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 35000 22000 9000 3000 80 22000
Ratio Fecal Coliform/Total Coliform 0.146 0.629 0.056 0.019 0.615 1.000
Streptococcus Grab SM9230B 20.00 MPN/100ml 300000 28000 24000 13000 20 1100
Enterococcus Grab SM9230B MPN/100ml 300000 28000 24000 2800 20 1100

General

Chloride Comp EPA300.0 2.00 mg/L 107 38.6 125 13.4 42 133 221
Fluoride Comp EPA300.0 0.10 mg/L 0.433 0.434 0.339 0.153 0.229 0.359 0.368
Nitrate Comp EPA300.0 0.10 mg/L -99 -99 -99 -99 -99 -99 -99
Sulfate Comp EPA300.0 0.10 mg/L 201 56.7 223 22.9 77.6 216 342
Alkalinity Comp EPA310.1 4.00 mg/L 223.3 110 193 45.1 82.5 178 215
Hardness Comp EPA130.2 2.00 mg/L 480 160 390 75 178 385 475
COD Comp EPA410.4 10.00 mg/L 103 84.6 44.8 33.2 56.46 58.7 100.2
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 1 1.75 2.37 -99 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 1666 535 1228 216 501 1271 1605
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 986 318 846 120 296 868 1096
Turbidity Comp EPA180.1 0.10 NTU 0.99 3.16 3.63 2.44 8.97 0.68 0.85
Total Suspended Solids Comp EPA160.2 2.00 mg/L 316 733 61 161 166 4 3
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 69 150 8 58 38 2 1
MBAS Comp EPA425.1 0.05 mg/L 0.129 0.2 -99 0.21 0.24 0.11 0.12
Total Organic Carbon Comp EPA415.1 1.00 mg/L 15.8 28.5 4.08 7.39 9.66 5.08 7.9
BOD Comp SM5210B 2.00 mg/L 60.7 16.8 4.84 11.6 13.9 32 27.5
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 0.188 0.409 0.09 0.22 0.14 -99 -99
Total Phosphorus Comp EPA365.3 0.05 mg/L 0.559 1 0.11 0.23 0.18 0.06 -99
NH3-N Comp EPA350.3 0.10 mg/L 0.32 2.86 0.1 0.218 0.264 0.13 0.284
Nitrate - N Comp SM4110B 0.50 mg/L -99 -99 -99 -99 -99 -99 -99
Nitrite - N Comp SM4110B 0.03 mg/L -99 -99 0.1 -99 -99 0.1 0.14
Kjeidahl-N Comp EPA351.4 0.10 mg/L 7.36 7.38 1.13 2.14 1.3 0.7 2.3

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 18600 6270 180 1370 3100 -99 -99
Dissolved Antimony Comp EPA200.8 5.00 ug/L 1.68 1.77 0.59 1.3 1.74 0.68 2.11
Total Antimony Comp EPA200.8 5.00 ug/L 1.96 4.46 0.67 1.53 2.92 0.77 2.32
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 3.2 2.83 2.44 1.38 1.96 2.73 3.19
Total Arsenic Comp EPA200.8 5.00 ug/L 4.63 5.93 2.82 1.63 2.92 2.77 3.2
Dissolved Barium Comp EPA200.8 10.00 ug/L 63.2 43.1 58 19.3 32.1 56.9 55.2
Total Barium Comp EPA200.8 10.00 ug/L 143 206 67.4 42 91.1 64.3 63.9
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 0.51 1.67 -99 -99 0.46 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 0.93 3.89 2.47 1.14 1.93 2.35 7.01
Total Chromium Comp EPA200.8 5.00 ug/L 8.52 14.9 3.12 3.35 7.45 2.36 7.47
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Chromium +6 Comp EPA200.8 10.00 ug/L 0.26 -99 0.89 0.28 0.84 0.58 -99
Dissolved Copper Comp EPA200.8 5.00 ug/L 12.8 2.23 4.36 7.36 9.45 6.35 5.2
Total Copper Comp EPA200.8 5.00 ug/L 46.4 129 10.6 21.7 46.5 12.9 19.8
Dissolved Iron Comp EPA200.8 100.00 ug/L -99 274 -99 -99 -99 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 3290 8770 388 2050 2310 111 120
Dissolved Lead Comp EPA200.8 5.00 ug/L -99 0.78 -99 0.69 0.92 -99 -99
Total Lead Comp EPA200.8 5.00 ug/L 12.6 48 1.4 9.18 21.1 0.68 0.71
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 0.111 0.133 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 7.59 7.86 3.9 3.27 4.79 3.74 5.1
Total Nickel Comp EPA200.8 5.00 ug/L 13.9 28.8 5.06 5.87 12.3 4.81 6.17
Dissolved Selenium Comp EPA200.8 5.00 ug/L 6.46 -99 5.54 -99 1.67 6.41 6.57
Total Selenium Comp EPA200.8 5.00 ug/L 7.24 1.67 6.94 -99 2.03 6.6 6.68
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L -99 0.55 -99 -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 23.9 13.5 15 45.9 47.2 11.8 14.2
Total Zinc Comp EPA200.8 50.00 ug/L 238 870 93.1 98.9 192 33.4 45

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Appendix B.  2007-2008 Sampling Results for North Fork Coyote Creek Tributary Monitoring

DryWet
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WEATHER CONDITION

STATION NO. TS17 TS17 TS17 TS17 TS17 TS17 TS17

STATION NAME North Fork 
Coyote Creek

North Fork 
Coyote Creek

North Fork 
Coyote Creek

North Fork 
Coyote Creek

North Fork 
Coyote Creek

North Fork 
Coyote Creek

North Fork 
Coyote Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Appendix B.  2007-2008 Sampling Results for North Fork Coyote Creek Tributary Monitoring

DryWet

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

RB-AR46673



WEATHER CONDITION

STATION NO. TS17 TS17 TS17 TS17 TS17 TS17 TS17

STATION NAME North Fork 
Coyote Creek

North Fork 
Coyote Creek

North Fork 
Coyote Creek

North Fork 
Coyote Creek

North Fork 
Coyote Creek

North Fork 
Coyote Creek

North Fork 
Coyote Creek

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Appendix B.  2007-2008 Sampling Results for North Fork Coyote Creek Tributary Monitoring

DryWet

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/L 0.39 3.46 0.121 0.264 0.319 0.16 0.344
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates DATA is NOT AVAILABLE

2) PQL = minimum level

3) Highlighted cells show exceedances

4) -99 indicates a reported value cannot be achieved

RB-AR46674
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WEATHER CONDITION

STATION NO. TS18 TS18 TS18 TS18 TS18 TS18 TS18

STATION NAME SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Conventional

Oil and Grease Grab EPA413.1 1 mg/L 1 1.1 -99 -99 -99 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99
Cyanide Grab EPA335.2 0.01 mg/L -99 0.006 -99 0.0261 0.008 -99
pH Comp SM4500H B 0-14 8.05 6.51 7.08 7.4 7.33 7.96 8.3
Dissolved Oxygen Grab SM4500O G 1.00 mg/L 7.4 9.56 9.43 10 16.63 18.85

Indicator Bacteria

Total Coliform Grab SM9230B 20.00 MPN/100ml 160000 160000 170000 300000 24000 90000
Fecal Coliform Grab SM9230B 20.00 MPN/100ml 22000 17000 160000 50000 500 3500
Ratio Fecal Coliform/Total Coliform 0.138 0.106 0.941 0.167 0.021 0.039
Streptococcus Grab SM9230B 20.00 MPN/100ml 170000 22000 160000 160000 80 270
Enterococcus Grab SM9230B MPN/100ml 170000 22000 160000 160000 80 270

General

Chloride Comp EPA300.0 2.00 mg/L 92.4 14.5 21.5 25.9 42.7 47.9 223
Fluoride Comp EPA300.0 0.10 mg/L 1.03 0.116 0.283 0.314 0.398 0.41 1.26
Nitrate Comp EPA300.0 0.10 mg/L -99 -99 -99 -99 -99 -99 -99
Sulfate Comp EPA300.0 0.10 mg/L 4.18 18.2 25.1 29.3 66.6 70.2 383
Alkalinity Comp EPA310.1 4.00 mg/L 888.8 50 77 66 119.9 193 270
Hardness Comp EPA130.2 2.00 mg/L 440 80 120 80 130 183 200
COD Comp EPA410.4 10.00 mg/L 353 52.2 110.2 38 43.16 31.7 80.8
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L -99 1.87 1.5 -99 -99 -99
Specific Conductance Comp EPA120.1 1.00 umhos/cm 2020 229 319 316 528 672 1979
Total Dissolved Solids Comp EPA160.1 2.00 mg/L 1188 142 216 180 310 400 1318
Turbidity Comp EPA180.1 0.10 NTU 31.7 2.32 2.1 2.21 1.14 1.44 1.94
Total Suspended Solids Comp EPA160.2 2.00 mg/L 4149 166 541 47 36 4 19
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L 3987 56 127 16 8 3 8
MBAS Comp EPA425.1 0.05 mg/L 0.159 0.15 0.35 0.23 0.19 0.06 0.13
Total Organic Carbon Comp EPA415.1 1.00 mg/L 57 17.8 25.8 8.12 6.41 2.93 9.79
BOD Comp SM5210B 2.00 mg/L 160 30.3 57.1 12.9 9.78 11.3 11.4
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp EPA365.3 0.05 mg/L 2.42 0.418 0.07 0.25 0.14 0.14 -99
Total Phosphorus Comp EPA365.3 0.05 mg/L 3.08 0.846 0.48 0.29 0.15 0.25 -99
NH3-N Comp EPA350.3 0.10 mg/L 79.7 1.19 2.02 0.384 0.291 0.26 0.321
Nitrate - N Comp SM4110B 0.50 mg/L -99 -99 -99 -99 -99 -99 -99
Nitrite - N Comp SM4110B 0.03 mg/L -99 1.14 -99 -99 -99 0.08 -99
Kjeidahl-N Comp EPA351.4 0.10 mg/L 165 3.84 9.36 2.52 0.976 0.62 2.22

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 26600 2470 5250 333 722 -99 -99
Dissolved Antimony Comp EPA200.8 5.00 ug/L -99 3.73 2.79 2.16 1.62 -99 1.21
Total Antimony Comp EPA200.8 5.00 ug/L 6.97 6.23 6.89 2.33 2.63 0.56 1.36
Dissolved Arsenic Comp EPA200.8 5.00 ug/L 51.7 7.14 16.9 4.88 8.07 22.2 15.2
Total Arsenic Comp EPA200.8 5.00 ug/L 1140 13 32.9 7.53 17.7 26.2 15.5
Dissolved Barium Comp EPA200.8 10.00 ug/L 504 26.4 39.7 26.3 28.9 35.8 43.2
Total Barium Comp EPA200.8 10.00 ug/L 7560 107 257 39 64.5 49.3 53.3
Dissolved Beryllium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 1.00 ug/L 0.54 -99 -99 -99 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Cadmium Comp EPA200.8 1.00 ug/L 9.6 0.66 0.94 -99 -99 -99 -99
Dissolved Chromium Comp EPA200.8 5.00 ug/L 7.85 1.3 1.9 1.43 2.46 0.57 8.79
Total Chromium Comp EPA200.8 5.00 ug/L 81.7 6.87 11.3 1.51 3.25 0.92 9.17
Dissolved Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Chromium +6 Comp EPA200.8 10.00 ug/L -99 -99 -99 0.31 0.89 -99 -99
Dissolved Copper Comp EPA200.8 5.00 ug/L 5.56 9.79 11.7 9.21 6.9 3.05 6.83
Total Copper Comp EPA200.8 5.00 ug/L 1270 85.3 139 20.3 24.6 9.88 22.2
Dissolved Iron Comp EPA200.8 100.00 ug/L 2960 195 456 -99 -99 152 214
Total Iron Comp EPA200.8 100.00 ug/L 463000 195 20700 1070 2440 255 9970
Dissolved Lead Comp EPA200.8 5.00 ug/L 1.64 0.77 1.99 0.52 -99 -99 -99
Total Lead Comp EPA200.8 5.00 ug/L 709 54.2 77.9 5.9 8.57 1.44 1.12
Dissolved Mercury Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA200.8 1.00 ug/L -99 0.101 0.344 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 5.00 ug/L 5.64 4.61 6.35 2.54 2.16 1.94 3.24
Total Nickel Comp EPA200.8 5.00 ug/L 338 11.5 25.7 3.39 4.42 2.85 4.14
Dissolved Selenium Comp EPA200.8 5.00 ug/L 4.26 -99 -99 -99 1.1 -99 3.74
Total Selenium Comp EPA200.8 5.00 ug/L 18.6 -99 1.2 -99 1.12 1.14 5.21
Dissolved Silver Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 1.00 ug/L 2.4 -99 0.3 -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 50.00 ug/L 22.7 70.9 61.8 31.9 24.6 12.1 12.3
Total Zinc Comp EPA200.8 50.00 ug/L 4870 391 475 69.2 193 41.3 66.6

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Wet
Appendix B.  2007-2008 Sampling Results for Storm Drain 21 (Artesia-Norwalk Drain) Tributary Monitoring

Dry
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WEATHER CONDITION

STATION NO. TS18 TS18 TS18 TS18 TS18 TS18 TS18

STATION NAME SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Wet
Appendix B.  2007-2008 Sampling Results for Storm Drain 21 (Artesia-Norwalk Drain) Tributary Monitoring

Dry

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Grab EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

RB-AR46677



WEATHER CONDITION

STATION NO. TS18 TS18 TS18 TS18 TS18 TS18 TS18

STATION NAME SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

SD 21 (Artesia-
Norwalk Drain)

EVENT CODE 2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event26 2007-08Event48

Sample
Type

EPA
Method PQL Units

Wet
Appendix B.  2007-2008 Sampling Results for Storm Drain 21 (Artesia-Norwalk Drain) Tributary Monitoring

Dry

Polychlorinated Biphenyls 

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Organohosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L 0.03 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/L 96.5 1.44 2.44 0.465 0.352 0.32 0.388
Endrin ketone Comp EPA625 0.1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates DATA is NOT AVAILABLE

2) PQL = minimum level

3) Highlighted cells show exceedances

4) -99 indicates a reported value cannot be achieved
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Los Angeles County Department of Public Works

Ballona Creek Ballona Creek
2007- 08 Event 33 2007- 08 Event 35

Ballona Creek Ballona Creek
2007- 08 Event 29 2007- 08 Event 31

2007- 08 Event 21 2007- 08 Event 23

Visual Trash Observations

Ballona Creek Ballona Creek
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2007- 08 Event 21 2007- 08 Event 29

2007- 08 Event 31

Los Angeles County Department of Public Works

Malibu Creek Los Angeles River

Visual Trash Observations

Malibu Creek Malibu Creek

2007- 08 Event 33
Malibu Creek Malibu Creek

2007- 08 Event 35 2007- 08 Event 21
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Visual Trash Observations

Los Angeles River Los Angeles River
2007- 08 Event 23 2007- 08 Event 29

Los Angeles River Los Angeles River
2007- 08 Event 31 2007- 08 Event 33

Coyote Creek Coyote Creek

Los Angeles County Department of Public Works

2007- 08 Event 21 2007- 08 Event 23
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Visual Trash Observations

Coyote Creek Coyote Creek
2007- 08 Event 29 2007- 08 Event 31

Coyote Creek San Gabriel River
2007- 08 Event 33 2007- 08 Event 21

San Gabriel River San Gabriel River

Los Angeles County Department of Public Works

2007- 08 Event 29 2007- 08 Event 31
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Visual Trash Observations

San Gabriel River Dominguez Channel
2007- 08 Event 33 2007- 08 Event 21

Dominguez Channel Dominguez Channel
2007- 08 Event 23 2007- 08 Event 29

Dominguez Channel Dominguez Channel

Los Angeles County Department of Public Works

2007- 08 Event 31 2007- 08 Event 33
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Visual Trash Observations

Dominguez Channel Santa Clara River
2007- 08 Event 35 2007- 08 Event 21

Santa Clara River Santa Clara River
2007- 08 Event 29 2007- 08 Event 31

Los Angeles County Department of Public Works
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SANTA MONICA BAY SHORELINE MONITORING 
MUNICIPAL SEPARATE STORM SEWER SYSTEM (MS4) REPORT 

(July 1, 2007 – June 30, 2008) 
Monitoring and Assessment by the City of Los Angeles Environmental Monitoring Division 
 
 
 

I. INTRODUCTION 

 
Santa Monica Bay (SMB) plays a very important part in Southern California’s recreation, 
tourism, and commercial economy.  The City of Los Angeles (CLA) has been monitoring Santa 
Monica Bay shoreline water quality parameters since the late 1940’s.  Water quality monitoring 
data indicate that discharge from the Hyperion Treatment Plant (HTP) does not have a 
discernible impact on the water quality of the SMB shoreline (CLA, EMD 2005).  In the interest 
of protecting public health and preserving the natural environment, recreation, and other 
beneficial uses of Santa Monica Bay, the City of Los Angeles continues to implement measures 
to improve the Bay’s water quality.  Pro-active and regulation-driven measures include Low-Flow 
Diversion systems to direct flows from storm drains and urban runoff to HTP during dry-weather; 
the Santa Monica Urban Runoff Recycling Facility (SMURRF), on which the City of Los 
Angeles collaborated; additional ongoing institutional and structural Best Management Practices 
(BMPs), and scientific studies. The monitoring data shows steady improvement in water quality, 
suggesting these efforts are achieving success.   
 
The City’s Environmental Monitoring Division (EMD) provided co-leadership and proactive 
participation in drafting the Coordinated Shoreline Monitoring Plan for the state and federally 
mandated Santa Monica Bay Beaches Bacterial Total Maximum Daily Load (SMBBB TMDL) 
program.  The SMBBB TMDLs, which became effective July 2003, have stringent compliance 
requirements for Santa Monica Bay shoreline storm drains.  Based on daily monitoring, the 
summer and winter dry-weather SMBBB TMDLs allow for zero and up to three annual 
exceedances of AB 411 standards, respectively.  Compliance was to be obtained within three 
years for the summer dry-weather period and within six years for winter dry-weather.  The wet-
weather portion, which allows up to seventeen exceedances annually, must be met within 
eighteen years.  Implementation of the Coordinated Shoreline Monitoring Plan began in 
November 2004.  With approval from the Regional Water Quality Control Board (RWQCB), the 
shoreline monitoring requirements under the SMBBB TMDL were incorporated into the 
Municipal Separate Storm Water Sewer System (MS4) permit to promote consistency of the 
monitoring programs and to conserve resources and staffing, while improving compliance 
monitoring and protecting public health.   
 
The following changes in the MS4 monitoring program became effective in November 2004:  

• Sampling locations moved from 50 yards from storm drains to point zero. 
• Monitoring frequency decreased from seven to six days per week. 
• Frequency of enterococcus testing changed from five times per month to five days per week. 
• Enterococcus testing method changed from membrane filtration to the chromogenic 

substrate method. 
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Additionally, in July 2005, the following changes became effective: 

• Monitoring frequency for nine stations was reduced to 5 days per week.  
• Monitoring frequency for nine stations was reduced to weekly. 

 
This report summarizes the City of Los Angeles EMD’s Santa Monica Bay shoreline 
bacteriological data for the Fiscal Year 2007-2008 (July 1, 2007 to June 30, 2008).  The 
bacteriological data consists of densities for three groups of indicator bacteria. These indicator 
groups are the total coliforms, fecal coliforms/E. coli, and the enterococci. Their presence in 
water, especially fecal coliforms/E. coli and enterococci, is an indicator of recent fecal 
contamination, which is the major source of many waterborne diseases (Csuros and Csuros 
1999). Monitoring indicator bacteria currently is one of the most efficient means of predicting 
the presence of pathogens in marine water.  
 
EMD prepares the daily shoreline report and evaluates the data relative to the California State 
AB411 bathing water quality standards for bacterial densities (Table 1). The Santa Monica Bay 
shoreline bacterial data then are reported to the Los Angeles County Department of Public 
Health (LACDPH). Subsequently, LACDPH takes steps (such as posting health hazard warning 
signs for beach users) to notify beach goers when an exceedance of bacterial standards occurs.  
 

 
Table 1. AB411 Bathing Standards 
 
 
Current indicator bacterial quantification methods depend on incubation and growth of bacteria 
in the laboratory. Results presently are obtained approximately 18 to 24 hours after sample 
collection, thus preventing early notification of potential public health risks and contamination 
source identifications. Since November 2004, the chromogenic substrate method has been used 
for all SMB shoreline indicator bacterial quantifications, including enterococcus, which 
previously had been quantified using membrane filtration, an analytical method that took 48 
hours to complete. The City also participated in the Southern California Coastal Water Research 
Project Rapid Indicator Detection Methods Study to develop newer methods that can provide 
results faster.   
 

Density of bacteria in a single sample shall not exceed: 
 10,000 total coliform bacteria/100 ml; or  
 400 fecal coliform bacteria/100 ml; or  
 104 enterococcus bacteria/100 ml; or 
 1,000 total coliform bacteria/100 ml, if the ratio of fecal/total coliform exceeds 0.1 
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II. MATERIALS AND METHODS 
 
A. SAMPLE COLLECTION 
 
For the MS4 program, EMD monitors 18 SMB shoreline stations ranging from Surfrider Beach 
(S1, Malibu Lagoon) in Malibu southward to Malaga Cove (S18, Palos Verdes Estates; Figure 
1).  On November 1, 2004, the City of Los Angeles began participating in the Coordinated 
Shoreline Monitoring Plan (CSMP) for the Santa Monica Bay Beaches Bacterial TMDLs. Some 
TMDL monitoring requirements were incorporated into the MS4 permit, and as a result, the 
monitoring frequency of nine stations, S3, S8, S11 through S15, S17, and S18, was reduced from 
seven days to one day per week.  The monitoring frequency of the remaining nine stations, S1, 
S2, S4 through S7, S9, S10, and S16, was changed from seven to five days per week. All 
shoreline stations since November 1, 2006 have been sampled at point zero, which is defined as 
the point at which the discharge from a storm drain or creek initially mixes with the receiving 
water.  A station having no storm drain or creek associated with it is referred to as an open beach 
site.  All samples were collected at ankle-depth level during daylight hours. 
 
B.  SAMPLE ANALYSIS 
 
Total coliform and E. coli bacterial densities were determined by the chromogenic substrate 
method following Standard Methods section 9223 (APHA 1998), and Enterococcus density was 
determined by Enterolert™, per manufacturer’s instructions.  
 
Visual field observations for shoreline stations were made along a 20-foot stretch of shoreline to the 
north and south of each station.  This area around each station was observed for the presence of 
materials of sewage and non-sewage origin, any unusual odors of sewage and non-sewage origin, 
plankton color, and the presence of flow and flow rate (visual rating only) from storm drains.  Storm 
drain flow data and Low-Flow-Diversion operation is available upon request.  Materials of sewage 
origin included plastic goods, rubber goods, and grease particles.  Non-sewage origin materials 
included ocean debris, seaweed, refuse, tar, and dead marine animals.  Station S08 was used as the 
shoreline weather station for observations of air and water temperature, weather conditions, wind 
speed and direction, wave height, and sea conditions.  Observations of rubber and plastic goods are 
included herein. 
 
Quality assurance and quality control procedures were conducted to confirm the validity of the 
analytical data collected. All areas impacting reported data were subjected to standard 
microbiological quality control procedures in accordance with Standard Methods (APHA 1998). 
These areas include sampling techniques, sample storage and holding time, facilities, personnel, 
equipment, supplies, media, and analytical test procedures.  Duplicate analyses also were performed 
on ten percent of all samples.  When quality control results were not within acceptable limits, 
corrective action was taken.  This quality assurance program helped ensure the production of 
uniformly high quality and defensible data. In addition, EMD participates annually in the 
performance evaluation program managed by the California State Department of Public Health 
(CSDPH) as part of its Environmental Laboratory Accreditation Program (ELAP); CSDPH 
biennially certifies EMD. 
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Figure 1.  Location of Santa Monica Bay shoreline monitoring stations, storm drains, and piers. 
 
 
C.  DATA ANALYSIS 
 
The results obtained from microbiological samples do not generally follow a normally distribution. 
To compensate for a skewed distribution and to obtain a nearly normal distribution, data must be 
log-normalized prior to analysis. Geometric means are the best estimate of central tendency for log-
normalized data and were calculated for each bacterial indicator group. Annual geometric means 
were calculated for all shoreline sampling sites.   
 
Shoreline data were divided into periods of wet and dry weather to examine the effects of runoff 
from storm drains on indicator bacterial concentrations. The MS4 permit has defined wet weather as 
the day of rain plus three days following the rain event.  Rain data were obtained from the National 
Weather Service’s Downtown Los Angeles, University of Southern California (USC) records. 
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III. RESULTS 
 
Rainfall 
 
Measurable rainfall was recorded during Fiscal Year 2007-2008 for a total 13.52 inches, 
substantially greater than the total rainfall, 3.2 inches, for the Fiscal Year 2006-2007.  The 
majority of this total, approximately 8 inches, was recorded in January 2008.   No rain was 
recorded for July and August 2007, very little was recorded in May 2008 (0.11 inches), and no 
rain to trace amounts was detected in March, April, and June 2008 (Figure 2). 
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Figure 2. Monthly rainfall amounts at Downtown Los Angeles, USC, July 2007-June 2008.  
 
 
Shoreline Stations 
 
Annual geometric means for Fiscal Year 2007-2008 revealed higher bacterial densities for all 
three fecal indicator bacteria during the wet-weather periods compared to dry-weather periods 
for Santa Monica Bay monitoring stations (Figure 3).  One notable exception was the geometric 
mean for E. coli at station S5 (Santa Monica Pier), it was higher during dry-weather than wet-
weather. Total coliform and enterococcus densities were higher at S5 during wet-weather.    
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Figure 3.  Annual dry- and –wet weather geometric means for fecal indicator bacteria at each 
compliance monitoring station in Santa Monica Bay for the 2007-2008 Fiscal Year.     
 
 
The 18 compliance monitoring stations, S1-S18, in Santa Monica Bay are divided into northern 
stations, from S1 (Malibu Lagoon) in Malibu to S9 (Mother’s Beach) in Marina Del Rey, and 
southern stations, S10 (Ballona Creek) to S18 (Malaga Cove) in Palos Verdes Estates.  Stations 
S1, S4 (Santa Monica Storm Drain), and S5 (Santa Monica Pier) were the northern stations with 
the highest geometric means for all indicators during dry-weather.  During wet-weather, the 
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northern stations with the highest bacterial densities for the three indicators were S4 and S6 
(Pico-Kenter Storm Drain). During wet-weather, S9 was high for E. coli and enterococcus and 
S5 for E. coli.   
 
The monitoring stations in the southern bay with the highest bacterial densities for all indicator 
bacteria during both dry- and wet-weather periods were S10 and S16 (Redondo Beach Pier).  The 
remaining stations in the south had relatively lower densities. 
 
Water Quality Standards Compliance 
 
The purpose of collecting shoreline samples and reporting bacterial results is to assess water 
quality and the impact it may have on public health.  Percent compliance for all AB411 bathing 
water quality standards for Santa Monica Bay shoreline stations are listed Table 2. Percent 
compliance represents the percentage of samples that met each of the four water quality 
standards listed in AB411. Monitoring stations S4, S5, S1, S16 and S10 had the lowest percent 
compliance for water quality standards.   
 

Station 
Number 
Of 
samples 

(1)total 
coliform (2)E. coli (3)enterococcus (4)EC:TC 

Ratio 

S01 224 90 81 93 84 
S02 224 100 94 89 93 
S03* 46 100 98 98 98 
S04* 225 97 77 71 76 
S05* 225 98 50 92 72 
S06* 225 97 94 92 96 
S07* 225 99 99 98 99 
S08* 48 96 94 98 98 
S09 224 100 95 92 95 
S10 225 85 92 94 95 
S11* 44 100 100 100 100 
S12* 45 100 100 96 100 
S13 44 100 100 100 100 
S14 44 100 100 100 100 
S15 44 100 100 100 100 
S16 225 99 81 87 88 
S17* 45 100 100 98 100 
S18 44 100 100 95 98 
(1) total coliform 10,000 MPN/100mL   
(2) fecal coliform 400 MPN/100mL   
(3) enterococcus 104 MPN/100mL   
(4) total coliform 1000 MPN/100mL, if the ratio of fecal-total coliform exceeds 0.1  
(*) These locations are equipped with Low-Flow Diversion devices implemented by the City of 
Los Angeles, City of Santa Monica, and County of Los Angeles. 

 
Table 2. Percent compliance of bacterial densities at EMD Santa Monica Bay Shoreline stations 
with California AB411 bathing water standards during dry weather (includes summer and winter 
dry seasons) from July 2007 to June 2008 (Samples less than 90% compliance are in  bold).  
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The two stations with lowest compliance, S4 and S5, are located in northern Santa Monica Bay.  
No stations in the northern bay met 100% compliance for the four water quality standards listed 
by AB411.  Three northern stations, however, did have very high percent compliance, stations 
S3, S7, and S8.  Four southern bay stations, S11, S13, S14, and S15 met 100% compliance for all 
standards.  Although they did not meet complete compliance, stations S12, S17, and S18 had 
very high percent compliance.   
 
Table 3 lists the number of exceedances of AB411 standards during both summer and winter 
dry-weather for Fiscal Year 2007-2008. The highest total number of exceedances was for E. coli 
limits followed by the fecal:total coliform ratio and enterococcus limits; total coliform 
exceedances were the fewest of the four limits. Station S5 at Santa Monica Pier had 4 
exceedances for total coliforms which translates to 98% compliance; however, E. coli limits for 
S5 were exceeded 113 times, a value that represents 50% compliance for this limit.   
 

 
Table 3. Number of dry-weather (includes summer and winter dry seasons) exceedances of 
AB411 standards at SMB shoreline stations from July 2007 to June 2008.  
(*) These locations are equipped with Low-Flow Diversion devices implemented by the City of Los Angeles, City of   Santa 
Monica, and County of Los Angeles. 
 
 
Field Observations 
 
Field observations are recorded for each sampling location which include the presence of 
materials of sewage origin (MOSOs) and non-sewage origin, any unusual odors of sewage and non-
sewage origin, and the presence of flow and flow rate (visual rating only) from storm drains.  Storm 
drain flow data and Low-Flow-Diversion operation is available upon request.  Table 4 summarizes 
field observations of MOSOs, such as, plastic goods (tampon inserts), rubber goods 
(prophylactic rings), and grease particles during Fiscal Year 2007-2008.  One observation of 
rubber goods was recorded at S10.  Of the 18 monitoring stations, this was only one incidence of 
observed MOSO for the entire fiscal year in Santa Monica Bay.   
 
 
 
 
 

Station S01 S02 S03* S04* S05* S06* S07* S08* S09 S10 S11* S12* S13 S14 S15 S16 S17* S18 
TC 
Exceedances 23 1 0 7 4 7 2 2 1 33 0 0 0 0 0 3 0 0 
EC 
Exceedances 43 14 1 51 113 13 2 3 12 19 0 0 0 0 0 42 0 0 
ENT 
Exceedances 15 24 1 65 19 19 4 1 17 14 0 2 0 0 0 30 1 2 
EC/TC 
Exceedances 35 16 1 54 63 8 2 1 12 12 0 0 0 0 0 26 0 1 
Total 
Exceedances 116 55 3 177 199 47 10 7 42 78 0 2 0 0 0 101 1 3 
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Materials of Sewage Origin 

Station PG* RG* GO* Station PG* RG* GO* 
S01 0 0 0 S10 0 1 0 
S02 0 0 0 S11 0 0 0 
S03 0 0 0 S12 0 0 0 
S04 0 0 0 S13 0 0 0 
S05 0 0 0 S14 0 0 0 
S06 0 0 0 S15 0 0 0 
S07 0 0 0 S16 0 0 0 
S08 0 0 0 S17 0 0 0 
S09 0 0 0 S18 0 0 0 

*Legend: PG=Plastic Goods; RG=Rubber Goods; GP=Grease Particles  
 
Table 4. Number of visual observations of material of sewage origin at shoreline stations 
during Fiscal Year 2007-2008. 

 
 
 

IV. DISCUSSION 
 
Historic monitoring data of Santa Monica Bay has indicated that the wastewater discharge from 
the Hyperion Treatment Plant has no observable impact on water quality at CLA monitored 
shoreline stations.  Annual geometric means for all three indicator bacteria during dry-weather 
(includes summer and winter dry periods) identify for the third straight year stations S1, S4, S5, 
S10, and S16 as having the highest bacterial densities of all MS4 monitoring stations.  Bacterial 
data used to assess percent compliance and tabulate the number of instances AB411 water 
quality standards were exceeded also identify these five stations as the most contaminated.  
 
The geographic locations of S1, S4, and S10 at the outlet of large sub-watersheds predispose 
these locations to greater non-point source bacterial loading.  Station S1 is located at Surfrider 
Beach at the outlet of the Malibu Creek watershed and is mainly affected by flows from Malibu 
Lagoon.  This watershed covers a wide area, approximately 105 square miles.  There is considerable 
local activity at the beach, and the lagoon serves as a habitat for numerous bird species; an added 
source of bacteria at this monitoring site.  Surfrider Beach has previously been identified as one of 
the most polluted beaches in Santa Monica Bay (CLA, EMD 2003).  Station S4 is located on a 
beach with considerable local activity and at the outlet of a large sub-watershed, Santa Monica 
Canyon.  Santa Monica Canyon, which is adjacent to the Santa Monica Mountains, contains horse 
corrals, a golf course, and some houses on septic systems.  In addition, large numbers of birds have 
been observed to congregate at the beach.  Station S10 is at the mouth of Ballona Creek, across 
from the Marina Del Rey channel, and inside the breakwater that protects both channels.  Ballona 
Creek is the largest freshwater body to drain into the Bay.  It is a channel with year-round flow and 
a drainage area equal to approximately 89 square miles.  High bacteria concentrations from the 
creek may contribute to bacteria detected at S10.   
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Stations S5 and S16 are adjacent to heavily used piers, which are most likely significant contributors 
to the high bacterial counts measured at these stations. Santa Monica Pier (S5) houses several food 
concession stands, restroom and parking facilities, as well as a small marine aquarium, and attracts 
thousands of local visitors and tourists.  Station S16, located near the far end of the southern portion 
of the Bay, is adjacent to the Redondo Beach Pier. This site is subject to bacterial contamination by 
way of the pier.  This pier contains large restaurants, food concessions, restroom and parking 
facilities, and has a large visitor population.   
 
The City and County of Los Angeles are both operating several storm water low-flow diversion 
structures to improve water quality.  They both have a program geared toward increasing the 
number of dry-weather storm drain flows diverted to sanitary sewers. Water quality within the 
Santa Monica Bay has shown improvement in recent years due to the efforts of these Low-Flow 
Diversion Programs the City of Santa Monica’s Urban Runoff Recycling Facility (SMURRF), 
and the efforts of other municipalities within the watershed in implementing several best 
management practices (BMPs).  Plans to reduce storm water pollution and urban runoff, which 
include structural BMPs and educational programs geared toward the general public, businesses, 
and City employees, are projected to continue improving and protecting water quality along the 
Santa Monica Bay shoreline. 
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PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Oil and Grease, Gravimetric
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Oil and Grease, Gravimetric
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Oil and Grease, Gravimetric
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
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SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
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SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
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SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Pesticides and PCBs
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
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SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
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SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
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SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
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SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
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SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
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SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Volatile Organic Compounds by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
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SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
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SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
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SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
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SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
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SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous General Minerals
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-07/03/07 Method Blank    42971        MBAQ   -   - Aqueous Color (By Visual Comparison)
SMURRF-07/03/07 SMURRF Influent    42971 42971.01 03-Jul-07 Aqueous Color (By Visual Comparison)
SMURRF-07/03/07 SMURRF Effluent    42971 42971.02 03-Jul-07 Aqueous Color (By Visual Comparison)
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METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
160.2 MAIN 03-Jul-07 03-Jul-07 Total Suspended Solids (TSS) ND
160.2 MAIN 03-Jul-07 03-Jul-07 Total Suspended Solids (TSS) 15.0
160.2 MAIN 03-Jul-07 03-Jul-07 Total Suspended Solids (TSS) ND
1664 MAIN 05-Jul-07 05-Jul-07 Oil and Grease OILGREASE ND
1664 MAIN 05-Jul-07 05-Jul-07 Oil and Grease OILGREASE ND
1664 MAIN 05-Jul-07 05-Jul-07 Oil and Grease OILGREASE ND
180.1 MAIN 03-Jul-07 03-Jul-07 Turbidity -- ND
180.1 MAIN 03-Jul-07 03-Jul-07 Turbidity -- 8.01
180.1 MAIN 03-Jul-07 03-Jul-07 Turbidity -- 0.55J
200PPM MAIN 13-Jul-07 13-Jul-07 Antimony 7440-36-0 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Arsenic 7440-38-2 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Beryllium 7440-41-7 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Cadmium 7440-43-9 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Chromium 7440-47-3 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Copper 7440-50-8 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Lead 7439-92-1 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Mercury (By EPA 245.1) 7439-97-6 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Nickel 7440-02-0 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Selenium 7782-49-2 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Silver 7440-22-4 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Thallium 7440-28-0 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Zinc 7440-66-6 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Antimony 7440-36-0 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Arsenic 7440-38-2 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Beryllium 7440-41-7 0.062
200PPM MAIN 13-Jul-07 13-Jul-07 Cadmium 7440-43-9 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Chromium 7440-47-3 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Copper 7440-50-8 0.047J
200PPM MAIN 13-Jul-07 13-Jul-07 Lead 7439-92-1 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Mercury (By EPA 245.1) 7439-97-6 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Nickel 7440-02-0 0.026J
200PPM MAIN 13-Jul-07 13-Jul-07 Selenium 7782-49-2 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Silver 7440-22-4 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Thallium 7440-28-0 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Zinc 7440-66-6 0.115
200PPM MAIN 13-Jul-07 13-Jul-07 Antimony 7440-36-0 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Arsenic 7440-38-2 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Beryllium 7440-41-7 0.059
200PPM MAIN 13-Jul-07 13-Jul-07 Cadmium 7440-43-9 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Chromium 7440-47-3 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Copper 7440-50-8 0.023J
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200PPM MAIN 13-Jul-07 13-Jul-07 Lead 7439-92-1 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Mercury (By EPA 245.1) 7439-97-6 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Nickel 7440-02-0 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Selenium 7782-49-2 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Silver 7440-22-4 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Thallium 7440-28-0 ND
200PPM MAIN 13-Jul-07 13-Jul-07 Zinc 7440-66-6 0.088
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1016 (PCB-1016) 12674-11-2 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1221 (PCB-1221) 11104-28-2 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1232 (PCB-1232) 11141-16-5 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1242 (PCB-1242) 53469-21-9 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1248 (PCB-1248) 12672-29-6 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1254 (PCB-1254) 11097-69-1 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1260 (PCB-1260) 11096-82-5 ND
508 MAIN 10-Jul-07 13-Jul-07 4,4'-DDD (DDD) 72-54-8 ND
508 MAIN 10-Jul-07 13-Jul-07 4,4'-DDE (DDE) 72-55-9 ND
508 MAIN 10-Jul-07 13-Jul-07 4,4'-DDT (DDT) 50-29-3 ND
508 MAIN 10-Jul-07 13-Jul-07 Aldrin 309-00-2 ND
508 MAIN 10-Jul-07 13-Jul-07 alpha-Hexachlorocyclohexane (Alpha-BHC) 319-84-6 ND
508 MAIN 10-Jul-07 13-Jul-07 beta-Hexachlorocyclohexane (Betta-BHC) 319-85-7 ND
508 MAIN 10-Jul-07 13-Jul-07 Chlordane 57-74-9 ND
508 MAIN 10-Jul-07 13-Jul-07 Chlorothalonil 1897-45-6 ND
508 MAIN 10-Jul-07 13-Jul-07 delta-Hexachlorocyclohexane (Delta-BHC) 319-86-8 ND
508 MAIN 10-Jul-07 13-Jul-07 Dieldrin 60-57-1 ND
508 MAIN 10-Jul-07 13-Jul-07 Endosulfan 1 959-98-8 ND
508 MAIN 10-Jul-07 13-Jul-07 Endosulfan 11 33213-65-9 ND
508 MAIN 10-Jul-07 13-Jul-07 Endosulfan sulfate 1031-07-8 ND
508 MAIN 10-Jul-07 13-Jul-07 Endrin 72-20-8 ND
508 MAIN 10-Jul-07 13-Jul-07 Endrin aldehyde 7421-93-4 ND
508 MAIN 10-Jul-07 13-Jul-07 Endrin ketone 53494-70-5 ND
508 MAIN 10-Jul-07 13-Jul-07 gamma-Hexachlorocyclohexane (Gamma-BHC, Lindane) 58-89-9 ND
508 MAIN 10-Jul-07 13-Jul-07 Heptachlor 76-44-8 ND
508 MAIN 10-Jul-07 13-Jul-07 Heptachlor epoxide 1024-57-3 ND
508 MAIN 10-Jul-07 13-Jul-07 Hexachlorobenzene 118-74-1 ND
508 MAIN 10-Jul-07 13-Jul-07 Hexachlorocyclopentadiene 77-47-4 ND
508 MAIN 10-Jul-07 13-Jul-07 Methoxychlor 72-43-5 ND
508 MAIN 10-Jul-07 13-Jul-07 Propachlor 1918-16-7 ND
508 MAIN 10-Jul-07 13-Jul-07 Toxaphene 8001-35-2 ND
508 MAIN 10-Jul-07 13-Jul-07 Trifluralin 1582-09-8 ND
508 MAIN 10-Jul-07 13-Jul-07 Aldrin 309-00-2 ND
508 MAIN 10-Jul-07 13-Jul-07 alpha-Hexachlorocyclohexane (Alpha-BHC) 319-84-6 ND
508 MAIN 10-Jul-07 13-Jul-07 beta-Hexachlorocyclohexane (Betta-BHC) 319-85-7 ND
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508 MAIN 10-Jul-07 13-Jul-07 gamma-Hexachlorocyclohexane (Gamma-BHC, Lindane) 58-89-9 ND
508 MAIN 10-Jul-07 13-Jul-07 Chlordane 57-74-9 ND
508 MAIN 10-Jul-07 13-Jul-07 4,4'-DDD (DDD) 72-54-8 ND
508 MAIN 10-Jul-07 13-Jul-07 4,4'-DDE (DDE) 72-55-9 ND
508 MAIN 10-Jul-07 13-Jul-07 4,4'-DDT (DDT) 50-29-3 ND
508 MAIN 10-Jul-07 13-Jul-07 Dieldrin 60-57-1 ND
508 MAIN 10-Jul-07 13-Jul-07 Endosulfan 1 959-98-8 ND
508 MAIN 10-Jul-07 13-Jul-07 Endosulfan 11 33213-65-9 ND
508 MAIN 10-Jul-07 13-Jul-07 Endosulfan sulfate 1031-07-8 ND
508 MAIN 10-Jul-07 13-Jul-07 Endrin 72-20-8 ND
508 MAIN 10-Jul-07 13-Jul-07 Endrin aldehyde 7421-93-4 ND
508 MAIN 10-Jul-07 13-Jul-07 Heptachlor 76-44-8 ND
508 MAIN 10-Jul-07 13-Jul-07 Heptachlor epoxide 1024-57-3 ND
508 MAIN 10-Jul-07 13-Jul-07 Methoxychlor 72-43-5 ND
508 MAIN 10-Jul-07 13-Jul-07 Toxaphene 8001-35-2 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1016 (PCB-1016) 12674-11-2 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1221 (PCB-1221) 11104-28-2 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1232 (PCB-1232) 11141-16-5 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1242 (PCB-1242) 53469-21-9 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1248 (PCB-1248) 12672-29-6 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1254 (PCB-1254) 11097-69-1 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1260 (PCB-1260) 11096-82-5 ND
508 MAIN 10-Jul-07 13-Jul-07 delta-Hexachlorocyclohexane (Delta-BHC) 319-86-8 ND
508 MAIN 10-Jul-07 13-Jul-07 Endrin ketone 53494-70-5 ND
508 MAIN 10-Jul-07 13-Jul-07 Hexachlorobenzene 118-74-1 ND
508 MAIN 10-Jul-07 13-Jul-07 Chlorothalonil 1897-45-6 ND
508 MAIN 10-Jul-07 13-Jul-07 Propachlor 1918-16-7 ND
508 MAIN 10-Jul-07 13-Jul-07 Trifluralin 1582-09-8 ND
508 MAIN 10-Jul-07 13-Jul-07 Hexachlorocyclopentadiene 77-47-4 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1016 (PCB-1016) 12674-11-2 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1221 (PCB-1221) 11104-28-2 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1232 (PCB-1232) 11141-16-5 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1242 (PCB-1242) 53469-21-9 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1248 (PCB-1248) 12672-29-6 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1254 (PCB-1254) 11097-69-1 ND
508 MAIN 10-Jul-07 13-Jul-07 Aroclor-1260 (PCB-1260) 11096-82-5 ND
508 MAIN 10-Jul-07 13-Jul-07 4,4'-DDD (DDD) 72-54-8 ND
508 MAIN 10-Jul-07 13-Jul-07 4,4'-DDE (DDE) 72-55-9 ND
508 MAIN 10-Jul-07 13-Jul-07 4,4'-DDT (DDT) 50-29-3 ND
508 MAIN 10-Jul-07 13-Jul-07 Aldrin 309-00-2 ND
508 MAIN 10-Jul-07 13-Jul-07 alpha-Hexachlorocyclohexane (Alpha-BHC) 319-84-6 ND
508 MAIN 10-Jul-07 13-Jul-07 beta-Hexachlorocyclohexane (Betta-BHC) 319-85-7 ND
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508 MAIN 10-Jul-07 13-Jul-07 Chlordane 57-74-9 ND
508 MAIN 10-Jul-07 13-Jul-07 Chlorothalonil 1897-45-6 ND
508 MAIN 10-Jul-07 13-Jul-07 delta-Hexachlorocyclohexane (Delta-BHC) 319-86-8 ND
508 MAIN 10-Jul-07 13-Jul-07 Dieldrin 60-57-1 ND
508 MAIN 10-Jul-07 13-Jul-07 Endosulfan 1 959-98-8 ND
508 MAIN 10-Jul-07 13-Jul-07 Endosulfan 11 33213-65-9 ND
508 MAIN 10-Jul-07 13-Jul-07 Endosulfan sulfate 1031-07-8 ND
508 MAIN 10-Jul-07 13-Jul-07 Endrin 72-20-8 ND
508 MAIN 10-Jul-07 13-Jul-07 Endrin aldehyde 7421-93-4 ND
508 MAIN 10-Jul-07 13-Jul-07 Endrin ketone 53494-70-5 ND
508 MAIN 10-Jul-07 13-Jul-07 gamma-Hexachlorocyclohexane (Gamma-BHC, Lindane) 58-89-9 ND
508 MAIN 10-Jul-07 13-Jul-07 Heptachlor 76-44-8 ND
508 MAIN 10-Jul-07 13-Jul-07 Heptachlor epoxide 1024-57-3 ND
508 MAIN 10-Jul-07 13-Jul-07 Hexachlorobenzene 118-74-1 ND
508 MAIN 10-Jul-07 13-Jul-07 Hexachlorocyclopentadiene 77-47-4 ND
508 MAIN 10-Jul-07 13-Jul-07 Methoxychlor 72-43-5 ND
508 MAIN 10-Jul-07 13-Jul-07 Propachlor 1918-16-7 ND
508 MAIN 10-Jul-07 13-Jul-07 Toxaphene 8001-35-2 ND
508 MAIN 10-Jul-07 13-Jul-07 Trifluralin 1582-09-8 ND
515.3 MAIN 11-Jul-07 24-Jul-07 2,4,5-T (2,4,5-Trichlorophenoxyacetic acid) 93-76-5 ND
515.3 MAIN 11-Jul-07 24-Jul-07 2,4,5-TP 93-72-1 ND
515.3 MAIN 11-Jul-07 24-Jul-07 2,4-D 94-75-7 ND
515.3 MAIN 11-Jul-07 24-Jul-07 2,4-DB 94-82-6 ND
515.3 MAIN 11-Jul-07 24-Jul-07 3,5-Dichlorobenzoic acid 51-365-5 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Acifluorfen 50594-66-6 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Bentazon 25057-89-0 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Dalapon 75-99-0 ND
515.3 MAIN 11-Jul-07 24-Jul-07 DCPA 1861-32-1 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Dicamba 1918-00-9 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Dichloroprop 120-36-5 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Dinoseb 88-85-7 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Pentachlorophenol (PCP) 87-86-5 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Picloram 1918-02-1 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Acifluorfen 50594-66-6 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Bentazon 25057-89-0 ND
515.3 MAIN 11-Jul-07 24-Jul-07 2,4-D 94-75-7 ND
515.3 MAIN 11-Jul-07 24-Jul-07 2,4-DB 94-82-6 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Dalapon 75-99-0 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Dicamba 1918-00-9 ND
515.3 MAIN 11-Jul-07 24-Jul-07 3,5-Dichlorobenzoic acid 51-365-5 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Dichloroprop 120-36-5 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Dinoseb 88-85-7 ND
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515.3 MAIN 11-Jul-07 24-Jul-07 Pentachlorophenol (PCP) 87-86-5 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Picloram 1918-02-1 ND
515.3 MAIN 11-Jul-07 24-Jul-07 2,4,5-T (2,4,5-Trichlorophenoxyacetic acid) 93-76-5 ND
515.3 MAIN 11-Jul-07 24-Jul-07 2,4,5-TP 93-72-1 ND
515.3 MAIN 11-Jul-07 24-Jul-07 DCPA 1861-32-1 ND
515.3 MAIN 11-Jul-07 24-Jul-07 2,4,5-T (2,4,5-Trichlorophenoxyacetic acid) 93-76-5 ND
515.3 MAIN 11-Jul-07 24-Jul-07 2,4,5-TP 93-72-1 ND
515.3 MAIN 11-Jul-07 24-Jul-07 2,4-D 94-75-7 ND
515.3 MAIN 11-Jul-07 24-Jul-07 2,4-DB 94-82-6 ND
515.3 MAIN 11-Jul-07 24-Jul-07 3,5-Dichlorobenzoic acid 51-365-5 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Acifluorfen 50594-66-6 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Bentazon 25057-89-0 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Dalapon 75-99-0 0.71
515.3 MAIN 11-Jul-07 24-Jul-07 DCPA 1861-32-1 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Dicamba 1918-00-9 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Dichloroprop 120-36-5 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Dinoseb 88-85-7 ND
515.3 MAIN 11-Jul-07 24-Jul-07 Pentachlorophenol (PCP) 87-86-5 0.23
515.3 MAIN 11-Jul-07 24-Jul-07 Picloram 1918-02-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1,1,2-Tetrachloroethane 630-20-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1,1-Trichloroethane 71-55-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1,2,2-Tetrachloroethane 79-34-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1,2-Trichloroethane 79-00-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1-Dichloroethane 75-34-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1-Dichloroethene 75-35-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1-Dichloropropene 563-58-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2,3-Trichlorobenzene 87-61-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2,3-Trichloropropane 96-18-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2,4-Trichlorobenzene 120-82-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2,4-Trimethylbenzene 95-63-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2-Dibromo-3-chloropropane (DBCP) 96-12-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2-Dibromoethane (EDB) 106-93-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2-Dichlorobenzene 95-50-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2-Dichloroethane (EDC) 107-06-2 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2-Dichloropropane 78-87-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,3,5-Trimethylbenzene 108-67-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,3-Dichlorobenzene 541-73-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,3-Dichloropropane 142-28-9 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,4-Dichlorobenzene 106-46-7 ND
524.2 MAIN 14-Jul-07 14-Jul-07 2,2-Dichloropropane 594-20-7 ND
524.2 MAIN 14-Jul-07 14-Jul-07 2-Butanone (MEK) 78-93-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 2-Chloroethyl vinyl ether 110-75-8 ND
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524.2 MAIN 14-Jul-07 14-Jul-07 2-Chlorotoluene 95-49-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 2-Hexanone 591-78-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 4-Chlorotoluene 106-43-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 4-Methyl-2-pentanone (MIBK) 108-10-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Acetone 67-64-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Benzene 71-43-2 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Bromobenzene (Phenyl bromide) 108-86-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Bromochloromethane 74-97-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Bromodichloromethane 75-27-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Bromoform (Tribromomethane) 75-25-2 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Bromomethane (Methyl bromide) 74-83-9 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Carbon Disulfide 75-15-0 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Carbon tetrachloride 56-23-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Chlorobenzene 108-90-7 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Chloroethane 75-00-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Chloroform (Trichloromethane) 67-66-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Chloromethane (Methyl chloride) 74-87-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 cis-1,2-Dichloroethene 156-59-2 ND
524.2 MAIN 14-Jul-07 14-Jul-07 cis-1,3-Dichloropropene 10061-01-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Dibromochloromethane 124-48-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Dibromomethane 74-95-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Dichlorodifluoromethane 75-71-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Ethylbenzene 100-41-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Hexachlorobutadiene 87-68-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Isopropylbenzene 98-82-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 m,p-Xylenes 1330-20-7P/M ND
524.2 MAIN 14-Jul-07 14-Jul-07 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Methylene chloride (DCM) 75-09-2 ND
524.2 MAIN 14-Jul-07 14-Jul-07 n-Butylbenzene 104-51-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 n-Propylbenzene 103-65-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Naphthalene 91-20-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 o-Xylene 95-47-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 p-Isopropyltoluene 99-87-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 sec-Butylbenzene 135-98-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Styrene 100-42-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 tert-Butylbenzene 98-06-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Tetrachloroethene 127-18-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Toluene (Methyl benzene) 108-88-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 trans-1,2-Dichloroethene 156-60-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 trans-1,3-Dichloropropene 10061-02-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Trichloroethene 79-01-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Trichlorofluoromethane 75-69-4 ND
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524.2 MAIN 14-Jul-07 14-Jul-07 Trichlorotrifluoroethane (Freon-113) 76-13-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Vinyl Acetate 108-05-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Vinyl chloride (Chloroethene) 75-01-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Total trihalomethane compounds TTHM ND
524.2 MAIN 14-Jul-07 14-Jul-07 Bromoform (Tribromomethane) 75-25-2 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Acetone 67-64-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Benzene 71-43-2 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Bromobenzene (Phenyl bromide) 108-86-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Bromochloromethane 74-97-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Bromodichloromethane 75-27-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Bromomethane (Methyl bromide) 74-83-9 ND
524.2 MAIN 14-Jul-07 14-Jul-07 2-Butanone (MEK) 78-93-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 n-Butylbenzene 104-51-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 sec-Butylbenzene 135-98-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 tert-Butylbenzene 98-06-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Carbon Disulfide 75-15-0 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Carbon tetrachloride 56-23-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Chlorobenzene 108-90-7 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Chloroethane 75-00-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 2-Chloroethyl vinyl ether 110-75-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Chloroform (Trichloromethane) 67-66-3 0.85
524.2 MAIN 14-Jul-07 14-Jul-07 Chloromethane (Methyl chloride) 74-87-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 2-Chlorotoluene 95-49-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 4-Chlorotoluene 106-43-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2-Dibromo-3-chloropropane (DBCP) 96-12-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2-Dibromoethane (EDB) 106-93-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Dibromomethane 74-95-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2-Dichlorobenzene 95-50-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,3-Dichlorobenzene 541-73-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,4-Dichlorobenzene 106-46-7 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Dichlorodifluoromethane 75-71-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1-Dichloroethane 75-34-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2-Dichloroethane (EDC) 107-06-2 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1-Dichloroethene 75-35-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 cis-1,2-Dichloroethene 156-59-2 ND
524.2 MAIN 14-Jul-07 14-Jul-07 trans-1,2-Dichloroethene 156-60-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2-Dichloropropane 78-87-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,3-Dichloropropane 142-28-9 ND
524.2 MAIN 14-Jul-07 14-Jul-07 2,2-Dichloropropane 594-20-7 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1-Dichloropropene 563-58-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 cis-1,3-Dichloropropene 10061-01-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 trans-1,3-Dichloropropene 10061-02-6 ND
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524.2 MAIN 14-Jul-07 14-Jul-07 Ethylbenzene 100-41-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Hexachlorobutadiene 87-68-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 2-Hexanone 591-78-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Isopropylbenzene 98-82-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 p-Isopropyltoluene 99-87-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 4-Methyl-2-pentanone (MIBK) 108-10-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Methylene chloride (DCM) 75-09-2 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Naphthalene 91-20-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 n-Propylbenzene 103-65-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Styrene 100-42-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1,1,2-Tetrachloroethane 630-20-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1,2,2-Tetrachloroethane 79-34-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Tetrachloroethene 127-18-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Toluene (Methyl benzene) 108-88-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2,3-Trichlorobenzene 87-61-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2,4-Trichlorobenzene 120-82-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1,1-Trichloroethane 71-55-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1,2-Trichloroethane 79-00-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Trichloroethene 79-01-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Trichlorofluoromethane 75-69-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2,3-Trichloropropane 96-18-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2,4-Trimethylbenzene 95-63-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,3,5-Trimethylbenzene 108-67-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Vinyl Acetate 108-05-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Vinyl chloride (Chloroethene) 75-01-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 o-Xylene 95-47-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 m,p-Xylenes 1330-20-7P/M ND
524.2 MAIN 14-Jul-07 14-Jul-07 Dibromochloromethane 124-48-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Trichlorotrifluoroethane (Freon-113) 76-13-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Total trihalomethane compounds TTHM 0.85
524.2 MAIN 14-Jul-07 14-Jul-07 1,1,1,2-Tetrachloroethane 630-20-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1,1-Trichloroethane 71-55-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1,2,2-Tetrachloroethane 79-34-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1,2-Trichloroethane 79-00-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1-Dichloroethane 75-34-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1-Dichloroethene 75-35-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,1-Dichloropropene 563-58-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2,3-Trichlorobenzene 87-61-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2,3-Trichloropropane 96-18-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2,4-Trichlorobenzene 120-82-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2,4-Trimethylbenzene 95-63-6 ND
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524.2 MAIN 14-Jul-07 14-Jul-07 1,2-Dibromo-3-chloropropane (DBCP) 96-12-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2-Dibromoethane (EDB) 106-93-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2-Dichlorobenzene 95-50-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2-Dichloroethane (EDC) 107-06-2 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,2-Dichloropropane 78-87-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,3,5-Trimethylbenzene 108-67-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,3-Dichlorobenzene 541-73-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,3-Dichloropropane 142-28-9 ND
524.2 MAIN 14-Jul-07 14-Jul-07 1,4-Dichlorobenzene 106-46-7 ND
524.2 MAIN 14-Jul-07 14-Jul-07 2,2-Dichloropropane 594-20-7 ND
524.2 MAIN 14-Jul-07 14-Jul-07 2-Butanone (MEK) 78-93-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 2-Chloroethyl vinyl ether 110-75-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 2-Chlorotoluene 95-49-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 2-Hexanone 591-78-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 4-Chlorotoluene 106-43-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 4-Methyl-2-pentanone (MIBK) 108-10-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Acetone 67-64-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Benzene 71-43-2 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Bromobenzene (Phenyl bromide) 108-86-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Bromochloromethane 74-97-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Bromodichloromethane 75-27-4 4.79
524.2 MAIN 14-Jul-07 14-Jul-07 Bromoform (Tribromomethane) 75-25-2 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Bromomethane (Methyl bromide) 74-83-9 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Carbon Disulfide 75-15-0 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Carbon tetrachloride 56-23-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Chlorobenzene 108-90-7 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Chloroethane 75-00-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Chloroform (Trichloromethane) 67-66-3 18.1
524.2 MAIN 14-Jul-07 14-Jul-07 Chloromethane (Methyl chloride) 74-87-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 cis-1,2-Dichloroethene 156-59-2 ND
524.2 MAIN 14-Jul-07 14-Jul-07 cis-1,3-Dichloropropene 10061-01-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Dibromochloromethane 124-48-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Dibromomethane 74-95-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Dichlorodifluoromethane 75-71-8 1.06
524.2 MAIN 14-Jul-07 14-Jul-07 Ethylbenzene 100-41-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Hexachlorobutadiene 87-68-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Isopropylbenzene 98-82-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 m,p-Xylenes 1330-20-7P/M ND
524.2 MAIN 14-Jul-07 14-Jul-07 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Methylene chloride (DCM) 75-09-2 ND
524.2 MAIN 14-Jul-07 14-Jul-07 n-Butylbenzene 104-51-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 n-Propylbenzene 103-65-1 ND
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524.2 MAIN 14-Jul-07 14-Jul-07 Naphthalene 91-20-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 o-Xylene 95-47-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 p-Isopropyltoluene 99-87-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 sec-Butylbenzene 135-98-8 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Styrene 100-42-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 tert-Butylbenzene 98-06-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Tetrachloroethene 127-18-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Toluene (Methyl benzene) 108-88-3 ND
524.2 MAIN 14-Jul-07 14-Jul-07 trans-1,2-Dichloroethene 156-60-5 ND
524.2 MAIN 14-Jul-07 14-Jul-07 trans-1,3-Dichloropropene 10061-02-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Trichloroethene 79-01-6 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Trichlorofluoromethane 75-69-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Trichlorotrifluoroethane (Freon-113) 76-13-1 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Vinyl Acetate 108-05-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Vinyl chloride (Chloroethene) 75-01-4 ND
524.2 MAIN 14-Jul-07 14-Jul-07 Total trihalomethane compounds TTHM 24.0
525.2 507 05-Jul-07 24-Jul-07 Alachlor 15972-60-8 ND
525.2 507 05-Jul-07 24-Jul-07 Atrazine 1912-24-9 ND
525.2 507 05-Jul-07 24-Jul-07 Bromacil 314-40-9 ND
525.2 507 05-Jul-07 24-Jul-07 Butachlor 23184-66-9 ND
525.2 507 05-Jul-07 24-Jul-07 Diazinon 333-41-5 ND
525.2 507 05-Jul-07 24-Jul-07 Dimethoate 60-51-5 ND
525.2 507 05-Jul-07 24-Jul-07 Metolachlor 51218-45-2 ND
525.2 507 05-Jul-07 24-Jul-07 Metribuzin 21087-64-9 ND
525.2 507 05-Jul-07 24-Jul-07 Molinate 2212-67-1 ND
525.2 507 05-Jul-07 24-Jul-07 Prometon 1610-18-0 ND
525.2 507 05-Jul-07 24-Jul-07 Prometryn 7287-19-6 ND
525.2 507 05-Jul-07 24-Jul-07 Simazine 122-34-9 ND
525.2 507 05-Jul-07 24-Jul-07 Thiobencarb 28249-77-6 ND
525.2 507 05-Jul-07 24-Jul-07 Alachlor 15972-60-8 ND
525.2 507 05-Jul-07 24-Jul-07 Atrazine 1912-24-9 ND
525.2 507 05-Jul-07 24-Jul-07 Bromacil 314-40-9 ND
525.2 507 05-Jul-07 24-Jul-07 Butachlor 23184-66-9 ND
525.2 507 05-Jul-07 24-Jul-07 Diazinon 333-41-5 ND
525.2 507 05-Jul-07 24-Jul-07 Dimethoate 60-51-5 ND
525.2 507 05-Jul-07 24-Jul-07 Metolachlor 51218-45-2 ND
525.2 507 05-Jul-07 24-Jul-07 Metribuzin 21087-64-9 ND
525.2 507 05-Jul-07 24-Jul-07 Molinate 2212-67-1 ND
525.2 507 05-Jul-07 24-Jul-07 Prometon 1610-18-0 ND
525.2 507 05-Jul-07 24-Jul-07 Prometryn 7287-19-6 ND
525.2 507 05-Jul-07 24-Jul-07 Simazine 122-34-9 ND
525.2 507 05-Jul-07 24-Jul-07 Thiobencarb 28249-77-6 ND
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525.2 507 05-Jul-07 24-Jul-07 Alachlor 15972-60-8 ND
525.2 507 05-Jul-07 24-Jul-07 Atrazine 1912-24-9 ND
525.2 507 05-Jul-07 24-Jul-07 Bromacil 314-40-9 ND
525.2 507 05-Jul-07 24-Jul-07 Butachlor 23184-66-9 ND
525.2 507 05-Jul-07 24-Jul-07 Diazinon 333-41-5 ND
525.2 507 05-Jul-07 24-Jul-07 Dimethoate 60-51-5 ND
525.2 507 05-Jul-07 24-Jul-07 Metolachlor 51218-45-2 ND
525.2 507 05-Jul-07 24-Jul-07 Metribuzin 21087-64-9 ND
525.2 507 05-Jul-07 24-Jul-07 Molinate 2212-67-1 ND
525.2 507 05-Jul-07 24-Jul-07 Prometon 1610-18-0 ND
525.2 507 05-Jul-07 24-Jul-07 Prometryn 7287-19-6 ND
525.2 507 05-Jul-07 24-Jul-07 Simazine 122-34-9 ND
525.2 507 05-Jul-07 24-Jul-07 Thiobencarb 28249-77-6 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Acenaphthene 83-32-9 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Acenaphthylene 208-96-8 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Anthracene 120-12-7 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Benz(a)anthracene 56-55-3 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Benzo(a)pyrene 50-32-8 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Benzo(b)fluoranthene 205-99-2 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Benzo(g,h,i)perylene 191-24-2 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Benzo(k)fluoranthene 207-08-9 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Bis(2-ethylhexyl) phthalate 117-81-7 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Bis(2-ethylhexyl)adipate 103-23-1 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Butyl benzyl phthalate 85-68-7 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Chrysene 218-01-9 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Di-n-butyl phthalate 84-74-2 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Dibenz(a,h)anthracene 53-70-3 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Diethyl phthalate 84-66-2 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Dimethyl phthalate 131-11-3 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Fluoranthene 206-44-0 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Fluorene 86-73-7 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Indeno(1,2,3-cd)pyrene 193-39-5 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Naphthalene 91-20-3 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Phenanthrene 85-01-8 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Pyrene 129-00-0 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Acenaphthene 83-32-9 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Acenaphthylene 208-96-8 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Anthracene 120-12-7 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Benz(a)anthracene 56-55-3 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Benzo(a)pyrene 50-32-8 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Benzo(b)fluoranthene 205-99-2 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Benzo(g,h,i)perylene 191-24-2 ND
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525.2 SHORT LIS 05-Jul-07 24-Jul-07 Benzo(k)fluoranthene 207-08-9 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Bis(2-ethylhexyl) phthalate 117-81-7 4.90
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Bis(2-ethylhexyl)adipate 103-23-1 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Butyl benzyl phthalate 85-68-7 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Chrysene 218-01-9 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Di-n-butyl phthalate 84-74-2 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Dibenz(a,h)anthracene 53-70-3 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Diethyl phthalate 84-66-2 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Dimethyl phthalate 131-11-3 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Fluoranthene 206-44-0 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Fluorene 86-73-7 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Indeno(1,2,3-cd)pyrene 193-39-5 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Naphthalene 91-20-3 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Phenanthrene 85-01-8 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Pyrene 129-00-0 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Acenaphthene 83-32-9 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Acenaphthylene 208-96-8 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Anthracene 120-12-7 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Benz(a)anthracene 56-55-3 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Benzo(a)pyrene 50-32-8 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Benzo(b)fluoranthene 205-99-2 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Benzo(g,h,i)perylene 191-24-2 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Benzo(k)fluoranthene 207-08-9 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Bis(2-ethylhexyl) phthalate 117-81-7 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Bis(2-ethylhexyl)adipate 103-23-1 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Butyl benzyl phthalate 85-68-7 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Chrysene 218-01-9 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Di-n-butyl phthalate 84-74-2 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Dibenz(a,h)anthracene 53-70-3 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Diethyl phthalate 84-66-2 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Dimethyl phthalate 131-11-3 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Fluoranthene 206-44-0 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Fluorene 86-73-7 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Indeno(1,2,3-cd)pyrene 193-39-5 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Naphthalene 91-20-3 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Phenanthrene 85-01-8 ND
525.2 SHORT LIS 05-Jul-07 24-Jul-07 Pyrene 129-00-0 ND
531.1 MAIN 07-Jul-07 09-Jul-07 3-Hydroxycarbofuran 16655-82-6 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Aldicarb (Temik) 116-06-3 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Aldicarb sulfone 1646-88-4 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Aldicarb sulfoxide 1646-87-3 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Carbaryl ND
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531.1 MAIN 07-Jul-07 09-Jul-07 Carbofuran (Furadan) 1563-66-2 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Methiocarb 2032-65-7 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Methomyl 16752-77-5 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Oxamyl 23135-22-0 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Propoxur 114-26-1 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Aldicarb (Temik) 116-06-3 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Aldicarb sulfone 1646-88-4 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Aldicarb sulfoxide 1646-87-3 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Oxamyl 23135-22-0 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Methomyl 16752-77-5 ND
531.1 MAIN 07-Jul-07 09-Jul-07 3-Hydroxycarbofuran 16655-82-6 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Propoxur 114-26-1 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Carbofuran (Furadan) 1563-66-2 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Carbaryl ND
531.1 MAIN 07-Jul-07 09-Jul-07 Methiocarb 2032-65-7 ND
531.1 MAIN 07-Jul-07 09-Jul-07 3-Hydroxycarbofuran 16655-82-6 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Aldicarb (Temik) 116-06-3 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Aldicarb sulfone 1646-88-4 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Aldicarb sulfoxide 1646-87-3 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Carbaryl ND
531.1 MAIN 07-Jul-07 09-Jul-07 Carbofuran (Furadan) 1563-66-2 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Methiocarb 2032-65-7 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Methomyl 16752-77-5 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Oxamyl 23135-22-0 ND
531.1 MAIN 07-Jul-07 09-Jul-07 Propoxur 114-26-1 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Bicarbonate (as CaCO3) -- ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Carbonate (as CaCO3) 786-19-6 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Hydroxide (as CaCO3) -- ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Total Alkalinity -- ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Anions Total (meq/L) -- NA
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Cations Total (meq/L) -- NA
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Ion Balance (percent difference) -- NA
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Chloride (Cl), Total 16887-00-6 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Conductivity (umhos/cm @77F) -- ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Fluoride, Total 16984-48-8 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Hardness (Ca,Mg) as CaCO3 HARDNESS ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Nitrate as Nitrogen 14797-55-8 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Nitrite as Nitrogen 14797-65-0 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 pH (pH units) -- NA
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Sulfate 14808-79-8 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Surfactants (MBAS) -- ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Total Dissolved Solids 10-33-3 ND
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GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Aluminum 7429-90-5 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Calcium 7440-70-2 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Copper 7440-50-8 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Iron 7439-89-6 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Magnesium 7439-95-4 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Manganese 7439-96-5 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Potassium 7440-09-7 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Sodium 7440-23-5 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Zinc 7440-66-6 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Bicarbonate (as CaCO3) -- 188
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Carbonate (as CaCO3) 786-19-6 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Total Alkalinity -- 188
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Chloride (Cl), Total 16887-00-6 122
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Conductivity (umhos/cm @77F) -- 1,030
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Hardness (Ca,Mg) as CaCO3 HARDNESS 282
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Nitrate as Nitrogen 14797-55-8 1.85
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Nitrite as Nitrogen 14797-65-0 0.100
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Sulfate 14808-79-8 122
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Total Dissolved Solids 10-33-3 668
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Aluminum 7429-90-5 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Calcium 7440-70-2 61.5
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Copper 7440-50-8 0.047
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Iron 7439-89-6 0.289
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Magnesium 7439-95-4 21.8
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Manganese 7439-96-5 0.060
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Potassium 7440-09-7 17.9
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Sodium 7440-23-5 103
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Zinc 7440-66-6 0.115
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Cations Total (meq/L) -- 9.83
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Anions Total (meq/L) -- 9.90
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Ion Balance (percent difference) -- 0.35
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Fluoride, Total 16984-48-8 0.350
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Surfactants (MBAS) -- 0.370
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Hydroxide (as CaCO3) -- ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 pH (pH units) -- 7.91
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Bicarbonate (as CaCO3) -- 186
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Carbonate (as CaCO3) 786-19-6 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Hydroxide (as CaCO3) -- ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Total Alkalinity -- 186
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Anions Total (meq/L) -- 10.9
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Cations Total (meq/L) -- 10.8
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Ion Balance (percent difference) -- 0.28
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GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Chloride (Cl), Total 16887-00-6 152
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Conductivity (umhos/cm @77F) -- 1,120
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Fluoride, Total 16984-48-8 0.350
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Hardness (Ca,Mg) as CaCO3 HARDNESS 288
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Nitrate as Nitrogen 14797-55-8 1.90
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Nitrite as Nitrogen 14797-65-0 0.080
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 pH (pH units) -- 8.26
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Sulfate 14808-79-8 134
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Surfactants (MBAS) -- 0.237
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Total Dissolved Solids 10-33-3 724
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Aluminum 7429-90-5 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Calcium 7440-70-2 62.0
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Copper 7440-50-8 0.023
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Iron 7439-89-6 ND
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Magnesium 7439-95-4 22.8
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Manganese 7439-96-5 0.025
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Potassium 7440-09-7 17.2
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Sodium 7440-23-5 124
GEN.-MINERALS MAIN 05-Jul-07 05-Jul-07 Zinc 7440-66-6 0.088
SM-9221A-D MAIN 03-Jul-07 05-Jul-07 Coliform, total -- ND
SM-9221A-D MAIN 03-Jul-07 05-Jul-07 Coliform, total -- >160,000
SM-9221A-D MAIN 03-Jul-07 05-Jul-07 Coliform, total -- 6.9
SM-9221A-E MAIN 03-Jul-07 05-Jul-07 Coliform, fecal -- NA
SM-9221A-E MAIN 03-Jul-07 05-Jul-07 Coliform, fecal -- 8,000
SM-9221A-E MAIN 03-Jul-07 05-Jul-07 Coliform, fecal -- ND
SM-9230A-B MAIN 03-Jul-07 05-Jul-07 Fecal Enterococci NA
SM-9230A-B MAIN 03-Jul-07 05-Jul-07 Fecal Enterococci ND
SM-9230A-B MAIN 03-Jul-07 05-Jul-07 Fecal Enterococci ND
SM2120-B MAIN 03-Jul-07 03-Jul-07 Color COLOR ND
SM2120-B MAIN 03-Jul-07 03-Jul-07 Color COLOR 50.0
SM2120-B MAIN 03-Jul-07 03-Jul-07 Color COLOR 42.0
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MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
mg/L WETCHEU 10.0 5.0 1 BM <ND 0
mg/L WETCHE 10.0 5.0 1 P0 15.0 15.0 0
mg/L WETCHEU 10.0 5.0 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 BM <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 8.01 8.01 0
NTU WETCHEJ 1.0 0.5 1 P0 0.55J 0.55 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.002 0.001 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINOR 0.05 0.01 1 P0 0.062 0.062 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORJ 0.05 0.01 1 P0 0.047J 0.047 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.002 0.001 1 P0 <ND 0
mg/L DEFINORJ 0.05 0.01 1 P0 0.026J 0.026 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINOR 0.05 0.01 1 P0 0.115 0.115 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINOR 0.05 0.01 1 P0 0.059 0.059 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORJ 0.05 0.01 1 P0 0.023J 0.023 0
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mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.002 0.001 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINOR 0.05 0.01 1 P0 0.088 0.088 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.020 0.020 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.020 0.020 1 BM <ND 0
ug/L ORG-2 U 0.075 0.075 1 BM <ND 0
ug/L ORG-2 U 0.050 0.050 1 BM <ND 0
ug/L ORG-2 U 0.050 0.050 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 5.0 5.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.020 0.020 1 BM <ND 0
ug/L ORG-2 U 0.020 0.020 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.050 0.050 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.050 0.050 1 BM <ND 0
ug/L ORG-2 U 0.02 0.02 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 10 10 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.075 0.075 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
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ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 10 10 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.02 0.02 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.075 0.075 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
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ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.02 0.02 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 10 10 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.60 0.60 1 BM <ND 0
ug/L ORG-2 U 0.30 0.30 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.60 0.60 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.30 0.30 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
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ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 0.50 0.50 1 P0 0.71 0.71 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.60 0.60 1 P0 <ND 0
ug/L ORG-2 U 0.30 0.30 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 0.20 0.20 1 P0 0.23 0.23 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
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ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
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ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 0.85 0.85 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
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ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 0.85 0.85 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
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ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 4.79 4.79 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 18.1 18.1 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 1.06 1.06 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
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ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 24.0 24.0 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
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ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 3.0 3.0 1 BM <ND 0
ug/L ORG-2 U 5.0 5.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
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ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 3.0 3.0 1 P0 4.90 4.90 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 3.0 3.0 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
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ug/L ORG-2 U 5.0 5.0 1 BM <ND 0
ug/L ORG-2 U 3.0 3.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 5.0 5.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 3.0 3.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 3.0 3.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
mg/L WETCHEU 2 1 1 BM <ND 0
mg/L WETCHEU 2 1 1 BM <ND 0
mg/L WETCHEU 2 1 1 BM <ND 0
mg/L WETCHEU 2 1 1 BM <ND 0
mg/L WETCHEUNA 0.01 0.01 1 BM NA 0
mg/L WETCHEUNA 0.01 0.01 1 BM NA 0
mg/L WETCHEUNA 0.01 0.01 1 BM NA 0
mg/L WETCHEU 1.0 0.5 1 BM <ND 0
mg/L WETCHEU 10 5 1 BM <ND 0
mg/L WETCHEU 0.2 0.1 1 BM <ND 0
mg/L WETCHEU 2 1 1 BM <ND 0
mg/L WETCHEU 0.10 0.05 1 BM <ND 0
mg/L WETCHEU 0.02 0.01 1 BM <ND 0
mg/L WETCHEUNA 0.01 0.01 1 BM NA 0
mg/L WETCHEU 10 5 1 BM <ND 0
mg/L WETCHEU 0.05 0.03 1 BM <ND 0
mg/L WETCHEU 10 5 1 BM <ND 0
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mg/L WETCHEU 0.10 0.05 1 BM <ND 0
mg/L WETCHEU 0.10 0.05 1 BM <ND 0
mg/L WETCHEU 0.02 0.01 1 BM <ND 0
mg/L WETCHEU 0.02 0.01 1 BM <ND 0
mg/L WETCHEU 0.10 0.05 1 BM <ND 0
mg/L WETCHEU 0.01 0.01 1 BM <ND 0
mg/L WETCHEU 0.20 0.10 1 BM <ND 0
mg/L WETCHEU 0.50 0.10 1 BM <ND 0
mg/L WETCHEU 0.02 0.01 1 BM <ND 0
mg/L WETCHE 2 1 1 P0 188 188 0
mg/L WETCHEU 2 1 1 P0 <ND 0
mg/L WETCHE 2 1 1 P0 188 188 0
mg/L WETCHE 1.0 0.5 1 P0 122 122 0
mg/L WETCHE 10 5 1 P0 1,030 1030 0
mg/L WETCHE 2 1 1 P0 282 282 0
mg/L WETCHE 0.10 0.05 1 P0 1.85 1.85 0
mg/L WETCHE 0.02 0.01 1 P0 0.100 0.100 0
mg/L WETCHE 10 5 1 P0 122 122 0
mg/L WETCHE 10 5 1 P0 668 668 0
mg/L WETCHEU 0.10 0.05 1 P0 <ND 0
mg/L WETCHE 0.10 0.05 1 P0 61.5 61.5 0
mg/L WETCHE 0.02 0.01 1 P0 0.047 0.047 0
mg/L WETCHE 0.02 0.01 1 P0 0.289 0.289 0
mg/L WETCHE 0.10 0.05 1 P0 21.8 21.8 0
mg/L WETCHE 0.01 0.01 1 P0 0.060 0.060 0
mg/L WETCHE 0.20 0.10 1 P0 17.9 17.9 0
mg/L WETCHE 0.50 0.10 1 P0 103 103 0
mg/L WETCHE 0.02 0.01 1 P0 0.115 0.115 0
mg/L WETCHE 0.01 0.01 1 P0 9.83 9.83 0
mg/L WETCHE 0.01 0.01 1 P0 9.90 9.90 0
mg/L WETCHE 0.01 0.01 1 P0 0.35 0.35 0
mg/L WETCHE 0.2 0.1 1 P0 0.350 0.350 0
mg/L WETCHE 0.05 0.03 1 P0 0.370 0.370 0
mg/L WETCHEU 2 1 1 P0 <ND 0
mg/L WETCHE 0.01 0.01 1 P0 7.91 7.91 0
mg/L WETCHE 2 1 1 P0 186 186 0
mg/L WETCHEU 2 1 1 P0 <ND 0
mg/L WETCHEU 2 1 1 P0 <ND 0
mg/L WETCHE 2 1 1 P0 186 186 0
mg/L WETCHE 0.01 0.01 1 P0 10.9 10.9 0
mg/L WETCHE 0.01 0.01 1 P0 10.8 10.8 0
mg/L WETCHE 0.01 0.01 1 P0 0.28 0.28 0
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mg/L WETCHE 1.0 0.5 1 P0 152 152 0
mg/L WETCHE 10 5 1 P0 1,120 1120 0
mg/L WETCHE 0.2 0.1 1 P0 0.350 0.350 0
mg/L WETCHE 2 1 1 P0 288 288 0
mg/L WETCHE 0.10 0.05 1 P0 1.90 1.90 0
mg/L WETCHE 0.02 0.01 1 P0 0.080 0.080 0
mg/L WETCHE 0.01 0.01 1 P0 8.26 8.26 0
mg/L WETCHE 10 5 1 P0 134 134 0
mg/L WETCHE 0.05 0.03 1 P0 0.237 0.237 0
mg/L WETCHE 10 5 1 P0 724 724 0
mg/L WETCHEU 0.10 0.05 1 P0 <ND 0
mg/L WETCHE 0.10 0.05 1 P0 62.0 62.0 0
mg/L WETCHE 0.02 0.01 1 P0 0.023 0.023 0
mg/L WETCHEU 0.02 0.01 1 P0 <ND 0
mg/L WETCHE 0.10 0.05 1 P0 22.8 22.8 0
mg/L WETCHE 0.01 0.01 1 P0 0.025 0.025 0
mg/L WETCHE 0.20 0.10 1 P0 17.2 17.2 0
mg/L WETCHE 0.50 0.10 1 P0 124 124 0
mg/L WETCHE 0.02 0.01 1 P0 0.088 0.088 0
MPN/100 mL NONE U 1.1 1.1 1 BM <ND 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >160,000 >160000 0
MPN/100 mL NONE 1.1 1.1 1 P0 6.9 6.9 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 8,000 8000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
Color Units ORG-4 U 1.0 1.0 1 BM <ND 0
Color Units ORG-4 1.0 1.0 1 P0 50.0 50.0 0
Color Units ORG-4 1.0 1.0 1 P0 42.0 42.0 0
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COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL TD_EXT
AETB 07/03/2007   :   /  /       : 07/03/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/03/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/03/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/03/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/03/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/03/2007   :
AETB 07/03/2007   :   /  /       : 07/13/2007   :
AETB 07/03/2007   :   /  /       : 07/13/2007   :
AETB 07/03/2007   :   /  /       : 07/13/2007   :
AETB 07/03/2007   :   /  /       : 07/13/2007   :
AETB 07/03/2007   :   /  /       : 07/13/2007   :
AETB 07/03/2007   :   /  /       : 07/13/2007   :
AETB 07/03/2007   :   /  /       : 07/13/2007   :
AETB 07/03/2007   :   /  /       : 07/13/2007   :
AETB 07/03/2007   :   /  /       : 07/13/2007   :
AETB 07/03/2007   :   /  /       : 07/13/2007   :
AETB 07/03/2007   :   /  /       : 07/13/2007   :
AETB 07/03/2007   :   /  /       : 07/13/2007   :
AETB 07/03/2007   :   /  /       : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
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AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/13/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
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AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
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AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/10/2007   :
AETB 07/03/2007   :   /  /       : 07/11/2007   :
AETB 07/03/2007   :   /  /       : 07/11/2007   :
AETB 07/03/2007   :   /  /       : 07/11/2007   :
AETB 07/03/2007   :   /  /       : 07/11/2007   :
AETB 07/03/2007   :   /  /       : 07/11/2007   :
AETB 07/03/2007   :   /  /       : 07/11/2007   :
AETB 07/03/2007   :   /  /       : 07/11/2007   :
AETB 07/03/2007   :   /  /       : 07/11/2007   :
AETB 07/03/2007   :   /  /       : 07/11/2007   :
AETB 07/03/2007   :   /  /       : 07/11/2007   :
AETB 07/03/2007   :   /  /       : 07/11/2007   :
AETB 07/03/2007   :   /  /       : 07/11/2007   :
AETB 07/03/2007   :   /  /       : 07/11/2007   :
AETB 07/03/2007   :   /  /       : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :

RB-AR46748



AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/11/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :

RB-AR46749



AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :

RB-AR46750



AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :

RB-AR46751



AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :

RB-AR46752



AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :

RB-AR46753



AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/14/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :

RB-AR46754



AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :

RB-AR46755



AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/07/2007   :
AETB 07/03/2007   :   /  /       : 07/07/2007   :
AETB 07/03/2007   :   /  /       : 07/07/2007   :
AETB 07/03/2007   :   /  /       : 07/07/2007   :
AETB 07/03/2007   :   /  /       : 07/07/2007   :

RB-AR46756



AETB 07/03/2007   :   /  /       : 07/07/2007   :
AETB 07/03/2007   :   /  /       : 07/07/2007   :
AETB 07/03/2007   :   /  /       : 07/07/2007   :
AETB 07/03/2007   :   /  /       : 07/07/2007   :
AETB 07/03/2007   :   /  /       : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/07/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :

RB-AR46757



AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :

RB-AR46758



AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/05/2007   :
AETB 07/03/2007   :   /  /       : 07/03/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/03/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/03/2007   :
AETB 07/03/2007   :   /  /       : 07/03/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/03/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/03/2007   :
AETB 07/03/2007   :   /  /       : 07/03/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/03/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/03/2007   :
AETB 07/03/2007   :   /  /       : 07/03/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/03/2007   :
AETB 07/03/2007   : 07/03/2007   : 07/03/2007   :

RB-AR46759



TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE QCBATCHNO
07/03/2007   : 20070703 2007070320070703 SMURRF Santa Monica, CA 070307          ~ 070307
07/03/2007   : 20070703200707032007070320070703 SMURRF Santa Monica, CA 070307          ~ 070307
07/03/2007   : 20070703200707032007070320070703 SMURRF Santa Monica, CA 070307          ~ 070307
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/03/2007   : 20070703 2007070320070703 SMURRF Santa Monica, CA 070307          ~ 070307
07/03/2007   : 20070703200707032007070320070703 SMURRF Santa Monica, CA 070307          ~ 070307
07/03/2007   : 20070703200707032007070320070703 SMURRF Santa Monica, CA 070307          ~ 070307
07/13/2007   : 20070703 2007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703 2007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703 2007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703 2007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703 2007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703 2007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703 2007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703 2007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703 2007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703 2007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703 2007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703 2007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703 2007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307

RB-AR46760



07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703200707032007071320070713 SMURRF Santa Monica, CA 071307          ~ 071307
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703 2007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007

RB-AR46761



07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
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07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/13/2007   : 20070703200707032007071020070713 SMURRF Santa Monica, CA 071007          ~ 071007
07/24/2007   : 20070703 2007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703 2007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703 2007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703 2007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703 2007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703 2007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703 2007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703 2007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703 2007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703 2007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703 2007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703 2007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703 2007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703 2007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
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07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/24/2007   : 20070703200707032007071120070724 SMURRF Santa Monica, CA 071107          ~ 071107
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
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07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
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07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703 2007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
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07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
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07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
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07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/14/2007   : 20070703200707032007071420070714 SMURRF Santa Monica, CA 071407          ~ 071407
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
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07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703 2007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
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07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/24/2007   : 20070703200707032007070520070724 SMURRF Santa Monica, CA 070507          ~ 070507
07/09/2007   : 20070703 2007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703 2007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703 2007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703 2007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703 2007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
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07/09/2007   : 20070703 2007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703 2007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703 2007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703 2007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703 2007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/09/2007   : 20070703200707032007070720070709 SMURRF Santa Monica, CA 070707          ~ 070707
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
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07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
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07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703200707032007070520070705 SMURRF Santa Monica, CA 070507          ~ 070507
07/05/2007   : 20070703 2007070320070705 SMURRF Santa Monica, CA
07/05/2007   : 20070703200707032007070320070705 SMURRF Santa Monica, CA
07/05/2007   : 20070703200707032007070320070705 SMURRF Santa Monica, CA
07/05/2007   : 20070703 2007070320070705 SMURRF Santa Monica, CA
07/05/2007   : 20070703200707032007070320070705 SMURRF Santa Monica, CA
07/05/2007   : 20070703200707032007070320070705 SMURRF Santa Monica, CA
07/05/2007   : 20070703 2007070320070705 SMURRF Santa Monica, CA
07/05/2007   : 20070703200707032007070320070705 SMURRF Santa Monica, CA
07/05/2007   : 20070703200707032007070320070705 SMURRF Santa Monica, CA
07/03/2007   : 20070703 2007070320070703 SMURRF Santa Monica, CA 070307          ~ 070307
07/03/2007   : 20070703200707032007070320070703 SMURRF Santa Monica, CA 070307          ~ 070307
07/03/2007   : 20070703200707032007070320070703 SMURRF Santa Monica, CA 070307          ~ 070307
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PROCESSING PRP_METHOD MRESULT COCNUMBER
160.2 5.0 48012
160.2 15.0 48012
160.2 5.0 48012
3510C 0.5 48012
3510C 0.5 48012
3510C 0.5 48012
180.1 0.5 48012
180.1 8.01 48012
180.1 0.55 48012
200.2 0.05 48012
200.2 0.05 48012
200.2 0.01 48012
200.2 0.01 48012
200.2 0.01 48012
200.2 0.01 48012
200.2 0.05 48012
200.2 0.001 48012
200.2 0.01 48012
200.2 0.05 48012
200.2 0.01 48012
200.2 0.05 48012
200.2 0.01 48012
200.2 0.05 48012
200.2 0.05 48012
200.2 0.062 48012
200.2 0.01 48012
200.2 0.01 48012
200.2 0.047 48012
200.2 0.05 48012
200.2 0.001 48012
200.2 0.026 48012
200.2 0.05 48012
200.2 0.01 48012
200.2 0.05 48012
200.2 0.115 48012
200.2 0.05 48012
200.2 0.05 48012
200.2 0.059 48012
200.2 0.01 48012
200.2 0.01 48012
200.2 0.023 48012
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200.2 0.05 48012
200.2 0.001 48012
200.2 0.01 48012
200.2 0.05 48012
200.2 0.01 48012
200.2 0.05 48012
200.2 0.088 48012
508 0.10 48012
508 0.10 48012
508 0.10 48012
508 0.10 48012
508 0.10 48012
508 0.10 48012
508 0.10 48012
508 0.020 48012
508 0.010 48012
508 0.020 48012
508 0.075 48012
508 0.050 48012
508 0.050 48012
508 0.10 48012
508 5.0 48012
508 0.50 48012
508 0.020 48012
508 0.020 48012
508 0.010 48012
508 0.050 48012
508 0.10 48012
508 0.050 48012
508 0.02 48012
508 0.20 48012
508 0.010 48012
508 0.010 48012
508 0.50 48012
508 1.0 48012
508 10 48012
508 0.50 48012
508 1.0 48012
508 0.010 48012
508 0.075 48012
508 0.050 48012
508 0.050 48012
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508 0.20 48012
508 0.10 48012
508 0.020 48012
508 0.010 48012
508 0.020 48012
508 0.020 48012
508 0.020 48012
508 0.010 48012
508 0.050 48012
508 0.10 48012
508 0.050 48012
508 0.010 48012
508 0.010 48012
508 10 48012
508 1.0 48012
508 0.10 48012
508 0.10 48012
508 0.10 48012
508 0.10 48012
508 0.10 48012
508 0.10 48012
508 0.10 48012
508 0.50 48012
508 0.02 48012
508 0.50 48012
508 5.0 48012
508 0.50 48012
508 0.010 48012
508 1.0 48012
508 0.10 48012
508 0.10 48012
508 0.10 48012
508 0.10 48012
508 0.10 48012
508 0.10 48012
508 0.10 48012
508 0.020 48012
508 0.010 48012
508 0.020 48012
508 0.075 48012
508 0.050 48012
508 0.050 48012
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508 0.10 48012
508 5.0 48012
508 0.50 48012
508 0.020 48012
508 0.020 48012
508 0.010 48012
508 0.050 48012
508 0.10 48012
508 0.050 48012
508 0.02 48012
508 0.20 48012
508 0.010 48012
508 0.010 48012
508 0.50 48012
508 1.0 48012
508 10 48012
508 0.50 48012
508 1.0 48012
508 0.010 48012
515.3 0.20 48012
515.3 0.20 48012
515.3 0.50 48012
515.3 2.0 48012
515.3 1.0 48012
515.3 0.50 48012
515.3 2.0 48012
515.3 0.50 48012
515.3 0.10 48012
515.3 0.60 48012
515.3 0.30 48012
515.3 0.50 48012
515.3 0.20 48012
515.3 1.0 48012
515.3 0.50 48012
515.3 2.0 48012
515.3 0.50 48012
515.3 2.0 48012
515.3 0.50 48012
515.3 0.60 48012
515.3 1.0 48012
515.3 0.30 48012
515.3 0.50 48012
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515.3 0.20 48012
515.3 1.0 48012
515.3 0.20 48012
515.3 0.20 48012
515.3 0.10 48012
515.3 0.20 48012
515.3 0.20 48012
515.3 0.50 48012
515.3 2.0 48012
515.3 1.0 48012
515.3 0.50 48012
515.3 2.0 48012
515.3 0.71 48012
515.3 0.10 48012
515.3 0.60 48012
515.3 0.30 48012
515.3 0.50 48012
515.3 0.23 48012
515.3 1.0 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.5 48012
5030B 0.5 48012
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5030B 0.25 48012
5030B 0.5 48012
5030B 0.25 48012
5030B 0.5 48012
5030B 0.5 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.5 48012
5030B 0.5 48012
5030B 0.5 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.5 48012
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5030B 0.5 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.5 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.5 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.5 48012
5030B 0.85 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
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5030B 0.25 48012
5030B 0.25 48012
5030B 0.5 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.5 48012
5030B 0.5 48012
5030B 0.5 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.5 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.5 48012
5030B 0.25 48012
5030B 0.5 48012
5030B 0.85 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
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5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.5 48012
5030B 0.5 48012
5030B 0.25 48012
5030B 0.5 48012
5030B 0.25 48012
5030B 0.5 48012
5030B 0.5 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 4.79 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 18.1 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 1.06 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.5 48012
5030B 0.5 48012
5030B 0.5 48012
5030B 0.25 48012
5030B 0.25 48012
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5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 0.5 48012
5030B 0.5 48012
5030B 0.25 48012
5030B 0.25 48012
5030B 24.0 48012
525.2 0.10 48012
525.2 0.10 48012
525.2 1.0 48012
525.2 0.20 48012
525.2 0.10 48012
525.2 0.20 48012
525.2 0.10 48012
525.2 0.10 48012
525.2 0.10 48012
525.2 0.20 48012
525.2 0.10 48012
525.2 0.10 48012
525.2 0.20 48012
525.2 0.10 48012
525.2 0.10 48012
525.2 1.0 48012
525.2 0.20 48012
525.2 0.10 48012
525.2 0.20 48012
525.2 0.10 48012
525.2 0.10 48012
525.2 0.10 48012
525.2 0.20 48012
525.2 0.10 48012
525.2 0.10 48012
525.2 0.20 48012

RB-AR46784



525.2 0.10 48012
525.2 0.10 48012
525.2 1.0 48012
525.2 0.20 48012
525.2 0.10 48012
525.2 0.20 48012
525.2 0.10 48012
525.2 0.10 48012
525.2 0.10 48012
525.2 0.20 48012
525.2 0.10 48012
525.2 0.10 48012
525.2 0.20 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.10 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 3.0 48012
525.2 5.0 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.10 48012
525.2 0.50 48012
525.2 0.50 48012
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525.2 0.50 48012
525.2 4.90 48012
525.2 5.0 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.10 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 3.0 48012
525.2 5.0 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
525.2 0.50 48012
531.1 2.0 48012
531.1 2.0 48012
531.1 2.0 48012
531.1 2.0 48012
531.1 2.0 48012
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531.1 5.0 48012
531.1 3.0 48012
531.1 2.0 48012
531.1 2.0 48012
531.1 5.0 48012
531.1 2.0 48012
531.1 2.0 48012
531.1 2.0 48012
531.1 2.0 48012
531.1 2.0 48012
531.1 2.0 48012
531.1 5.0 48012
531.1 5.0 48012
531.1 2.0 48012
531.1 3.0 48012
531.1 2.0 48012
531.1 2.0 48012
531.1 2.0 48012
531.1 2.0 48012
531.1 2.0 48012
531.1 5.0 48012
531.1 3.0 48012
531.1 2.0 48012
531.1 2.0 48012
531.1 5.0 48012
VARIOUS 1 48012
VARIOUS 1 48012
VARIOUS 1 48012
VARIOUS 1 48012
VARIOUS 0.01 48012
VARIOUS 0.01 48012
VARIOUS 0.01 48012
VARIOUS 0.5 48012
VARIOUS 5 48012
VARIOUS 0.1 48012
VARIOUS 1 48012
VARIOUS 0.05 48012
VARIOUS 0.01 48012
VARIOUS 0.01 48012
VARIOUS 5 48012
VARIOUS 0.03 48012
VARIOUS 5 48012
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VARIOUS 0.05 48012
VARIOUS 0.05 48012
VARIOUS 0.01 48012
VARIOUS 0.01 48012
VARIOUS 0.05 48012
VARIOUS 0.01 48012
VARIOUS 0.10 48012
VARIOUS 0.10 48012
VARIOUS 0.01 48012
VARIOUS 188 48012
VARIOUS 1 48012
VARIOUS 188 48012
VARIOUS 122 48012
VARIOUS 1030 48012
VARIOUS 282 48012
VARIOUS 1.85 48012
VARIOUS 0.100 48012
VARIOUS 122 48012
VARIOUS 668 48012
VARIOUS 0.05 48012
VARIOUS 61.5 48012
VARIOUS 0.047 48012
VARIOUS 0.289 48012
VARIOUS 21.8 48012
VARIOUS 0.060 48012
VARIOUS 17.9 48012
VARIOUS 103 48012
VARIOUS 0.115 48012
VARIOUS 9.83 48012
VARIOUS 9.90 48012
VARIOUS 0.35 48012
VARIOUS 0.350 48012
VARIOUS 0.370 48012
VARIOUS 1 48012
VARIOUS 7.91 48012
VARIOUS 186 48012
VARIOUS 1 48012
VARIOUS 1 48012
VARIOUS 186 48012
VARIOUS 10.9 48012
VARIOUS 10.8 48012
VARIOUS 0.28 48012
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VARIOUS 152 48012
VARIOUS 1120 48012
VARIOUS 0.350 48012
VARIOUS 288 48012
VARIOUS 1.90 48012
VARIOUS 0.080 48012
VARIOUS 8.26 48012
VARIOUS 134 48012
VARIOUS 0.237 48012
VARIOUS 724 48012
VARIOUS 0.05 48012
VARIOUS 62.0 48012
VARIOUS 0.023 48012
VARIOUS 0.01 48012
VARIOUS 22.8 48012
VARIOUS 0.025 48012
VARIOUS 17.2 48012
VARIOUS 124 48012
VARIOUS 0.088 48012
SM9221A 1.1 48012
SM9221A 1.1 48012
SM9221A 6.9 48012
SM9221AE 1.1 48012
SM9221AE 8000 48012
SM9221AE 1.1 48012
SM9230AB 1.1 48012
SM9230AB 1.1 48012
SM9230AB 1.1 48012
SM2120B 1.0 48012
SM2120B 50.0 48012
SM2120B 42.0 48012
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PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-07/10/07 Method Blank    43042        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-07/10/07 SMURRF-Influent    43042 43042.01 10-Jul-07 Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-07/10/07 SMURRF-Effluent    43042 43042.02 10-Jul-07 Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-07/10/07 Method Blank    43042        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-07/10/07 SMURRF-Influent    43042 43042.01 10-Jul-07 Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-07/10/07 SMURRF-Effluent    43042 43042.02 10-Jul-07 Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-07/10/07 Method Blank    43042        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-07/10/07 SMURRF-Influent    43042 43042.01 10-Jul-07 Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-07/10/07 SMURRF-Effluent    43042 43042.02 10-Jul-07 Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR46790



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 10-Jul-07 10-Jul-07 Turbidity -- ND
180.1 MAIN 10-Jul-07 10-Jul-07 Turbidity -- 510
180.1 MAIN 10-Jul-07 10-Jul-07 Turbidity -- ND
SM-9221A-D MAIN 13-Jul-07 15-Jul-07 Coliform, total -- NA
SM-9221A-D MAIN 13-Jul-07 15-Jul-07 Coliform, total -- 160,000
SM-9221A-D MAIN 10-Jul-07 12-Jul-07 Coliform, total -- ND
SM-9221A-E MAIN 13-Jul-07 15-Jul-07 Coliform, fecal -- NA
SM-9221A-E MAIN 13-Jul-07 15-Jul-07 Coliform, fecal -- 16,000
SM-9221A-E MAIN 10-Jul-07 12-Jul-07 Coliform, fecal -- ND
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MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 510 510 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 160,000 160000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 16,000 16000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
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COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 07/10/2007   :   /  /       :
AETB 07/10/2007   : 07/10/2007   :
AETB 07/10/2007   : 07/10/2007   :
AETB 07/10/2007   :   /  /       :
AETB 07/10/2007   : 07/10/2007   :
AETB 07/10/2007   : 07/10/2007   :
AETB 07/10/2007   :   /  /       :
AETB 07/10/2007   : 07/10/2007   :
AETB 07/10/2007   : 07/10/2007   :

RB-AR46793



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
07/10/2007   : 07/10/2007   : 20070710 2007071020070710 SMURRF Santa Monica, CA
07/10/2007   : 07/10/2007   : 20070710200707102007071020070710 SMURRF Santa Monica, CA
07/10/2007   : 07/10/2007   : 20070710200707102007071020070710 SMURRF Santa Monica, CA
07/13/2007   : 07/15/2007   : 20070710 2007071320070715 SMURRF Santa Monica, CA
07/13/2007   : 07/15/2007   : 20070710200707102007071320070715 SMURRF Santa Monica, CA
07/10/2007   : 07/12/2007   : 20070710200707102007071020070712 SMURRF Santa Monica, CA
07/13/2007   : 07/15/2007   : 20070710 2007071320070715 SMURRF Santa Monica, CA
07/13/2007   : 07/15/2007   : 20070710200707102007071320070715 SMURRF Santa Monica, CA
07/10/2007   : 07/12/2007   : 20070710200707102007071020070712 SMURRF Santa Monica, CA

RB-AR46794



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
071007          ~ 071007 180.1 0.5 48014
071007          ~ 071007 180.1 510 48014
071007          ~ 071007 180.1 0.5 48014

SM9221A 1.1 48014
SM9221A 160000 48014
SM9221A 1.1 48014
SM9221AE 1.1 48014
SM9221AE 16000 48014
SM9221AE 1.1 48014

RB-AR46795



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-07-17-07 Method Blank    43141        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-07-17-07 SMURRF-Influent    43141 43141.01 17-Jul-07 Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-07-17-07 SMURRF-Effluent    43141 43141.02 17-Jul-07 Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-07-17-07 Method Blank    43141        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-07-17-07 SMURRF-Influent    43141 43141.01 17-Jul-07 Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-07-17-07 SMURRF-Effluent    43141 43141.02 17-Jul-07 Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-07-17-07 Method Blank    43141        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-07-17-07 SMURRF-Influent    43141 43141.01 17-Jul-07 Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-07-17-07 SMURRF-Effluent    43141 43141.02 17-Jul-07 Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR46796



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 17-Jul-07 17-Jul-07 Turbidity -- ND
180.1 MAIN 17-Jul-07 17-Jul-07 Turbidity -- 7.64
180.1 MAIN 17-Jul-07 17-Jul-07 Turbidity -- ND
SM-9221A-D MAIN 17-Jul-07 23-Jul-07 Coliform, total -- NA
SM-9221A-D MAIN 17-Jul-07 23-Jul-07 Coliform, total -- 1,600,000
SM-9221A-D MAIN 17-Jul-07 19-Jul-07 Coliform, total -- ND
SM-9221A-E MAIN 17-Jul-07 23-Jul-07 Coliform, fecal -- NA
SM-9221A-E MAIN 17-Jul-07 23-Jul-07 Coliform, fecal -- 50,000
SM-9221A-E MAIN 17-Jul-07 19-Jul-07 Coliform, fecal -- ND

RB-AR46797



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 7.64 7.64 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 1,600,000 1600000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 50,000 50000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR46798



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 07/17/2007   :   /  /       :
AETB 07/17/2007   : 07/17/2007   :
AETB 07/17/2007   : 07/17/2007   :
AETB 07/17/2007   :   /  /       :
AETB 07/17/2007   : 07/17/2007   :
AETB 07/17/2007   : 07/17/2007   :
AETB 07/17/2007   :   /  /       :
AETB 07/17/2007   : 07/17/2007   :
AETB 07/17/2007   : 07/17/2007   :

RB-AR46799



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
07/17/2007   : 07/17/2007   : 20070717 2007071720070717 SMURRF Santa Monica, CA
07/17/2007   : 07/17/2007   : 20070717200707172007071720070717 SMURRF Santa Monica, CA
07/17/2007   : 07/17/2007   : 20070717200707172007071720070717 SMURRF Santa Monica, CA
07/17/2007   : 07/23/2007   : 20070717 2007071720070723 SMURRF Santa Monica, CA
07/17/2007   : 07/23/2007   : 20070717200707172007071720070723 SMURRF Santa Monica, CA
07/17/2007   : 07/19/2007   : 20070717200707172007071720070719 SMURRF Santa Monica, CA
07/17/2007   : 07/23/2007   : 20070717 2007071720070723 SMURRF Santa Monica, CA
07/17/2007   : 07/23/2007   : 20070717200707172007071720070723 SMURRF Santa Monica, CA
07/17/2007   : 07/19/2007   : 20070717200707172007071720070719 SMURRF Santa Monica, CA

RB-AR46800



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
071707          ~ 071707 180.1 0.5 48015
071707          ~ 071707 180.1 7.64 48015
071707          ~ 071707 180.1 0.5 48015

SM9221A 1.1 48015
SM9221A 1600000 48015
SM9221A 1.1 48015
SM9221AE 1.1 48015
SM9221AE 50000 48015
SM9221AE 1.1 48015

RB-AR46801



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-07/24/07 Method Blank    43253        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-07/24/07 SMURRF Influent    43253 43253.01 24-Jul-07 Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-07/24/07 SMURRF Effluent    43253 43253.02 24-Jul-07 Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-07/24/07 Method Blank    43253        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-07/24/07 SMURRF Influent    43253 43253.01 24-Jul-07 Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-07/24/07 SMURRF Effluent    43253 43253.02 24-Jul-07 Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-07/24/07 Method Blank    43253        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-07/24/07 SMURRF Influent    43253 43253.01 24-Jul-07 Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-07/24/07 SMURRF Effluent    43253 43253.02 24-Jul-07 Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR46802



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 24-Jul-07 24-Jul-07 Turbidity -- ND
180.1 MAIN 24-Jul-07 24-Jul-07 Turbidity -- 10.6
180.1 MAIN 24-Jul-07 24-Jul-07 Turbidity -- ND
SM-9221A-D MAIN 24-Jul-07 28-Jul-07 Coliform, total -- NA
SM-9221A-D MAIN 24-Jul-07 28-Jul-07 Coliform, total -- 240,000
SM-9221A-D MAIN 24-Jul-07 26-Jul-07 Coliform, total -- ND
SM-9221A-E MAIN 24-Jul-07 28-Jul-07 Coliform, fecal -- NA
SM-9221A-E MAIN 24-Jul-07 28-Jul-07 Coliform, fecal -- 9,000
SM-9221A-E MAIN 24-Jul-07 26-Jul-07 Coliform, fecal -- ND

RB-AR46803



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 10.6 10.6 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 240,000 240000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 9,000 9000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR46804



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 07/24/2007   :   /  /       :
AETB 07/24/2007   : 07/24/2007   :
AETB 07/24/2007   : 07/24/2007   :
AETB 07/24/2007   :   /  /       :
AETB 07/24/2007   : 07/24/2007   :
AETB 07/24/2007   : 07/24/2007   :
AETB 07/24/2007   :   /  /       :
AETB 07/24/2007   : 07/24/2007   :
AETB 07/24/2007   : 07/24/2007   :

RB-AR46805



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
07/24/2007   : 07/24/2007   : 20070724 2007072420070724 SMURRF Santa Monica, CA
07/24/2007   : 07/24/2007   : 20070724200707242007072420070724 SMURRF Santa Monica, CA
07/24/2007   : 07/24/2007   : 20070724200707242007072420070724 SMURRF Santa Monica, CA
07/24/2007   : 07/28/2007   : 20070724 2007072420070728 SMURRF Santa Monica, CA
07/24/2007   : 07/28/2007   : 20070724200707242007072420070728 SMURRF Santa Monica, CA
07/24/2007   : 07/26/2007   : 20070724200707242007072420070726 SMURRF Santa Monica, CA
07/24/2007   : 07/28/2007   : 20070724 2007072420070728 SMURRF Santa Monica, CA
07/24/2007   : 07/28/2007   : 20070724200707242007072420070728 SMURRF Santa Monica, CA
07/24/2007   : 07/26/2007   : 20070724200707242007072420070726 SMURRF Santa Monica, CA

RB-AR46806



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
072407          ~ 072407 180.1 0.5 48016
072407          ~ 072407 180.1 10.6 48016
072407          ~ 072407 180.1 0.5 48016

SM9221A 1.1 48016
SM9221A 240000 48016
SM9221A 1.1 48016
SM9221AE 1.1 48016
SM9221AE 9000 48016
SM9221AE 1.1 48016

RB-AR46807



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-080207 Method Blank    43384        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-080207 SMURRF Influent    43384 43384.01 02-Aug-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-080207 SMURRF Effluent    43384 43384.02 02-Aug-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-080207 Method Blank    43384        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-080207 SMURRF Influent    43384 43384.01 02-Aug-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-080207 SMURRF Effluent    43384 43384.02 02-Aug-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-080207 Method Blank    43384        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-080207 SMURRF Influent    43384 43384.01 02-Aug-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-080207 SMURRF Effluent    43384 43384.02 02-Aug-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR46808



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 02-Aug-0702-Aug-07Turbidity -- ND
180.1 MAIN 02-Aug-0702-Aug-07Turbidity -- 199
180.1 MAIN 02-Aug-0702-Aug-07Turbidity -- ND
SM-9221A-D MAIN 02-Aug-0706-Aug-07Coliform, total -- NA
SM-9221A-D MAIN 02-Aug-0706-Aug-07Coliform, total -- >160,000
SM-9221A-D MAIN 02-Aug-0706-Aug-07Coliform, total -- ND
SM-9221A-E MAIN 02-Aug-0706-Aug-07Coliform, fecal -- NA
SM-9221A-E MAIN 02-Aug-0706-Aug-07Coliform, fecal -- >160,000
SM-9221A-E MAIN 02-Aug-0706-Aug-07Coliform, fecal -- ND

RB-AR46809



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 199 199 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >160,000 >160000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >160,000 >160000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR46810



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 08/02/2007   :   /  /       :
AETB 08/02/2007   : 08/02/2007   :
AETB 08/02/2007   : 08/02/2007   :
AETB 08/02/2007   :   /  /       :
AETB 08/02/2007   : 08/02/2007   :
AETB 08/02/2007   : 08/02/2007   :
AETB 08/02/2007   :   /  /       :
AETB 08/02/2007   : 08/02/2007   :
AETB 08/02/2007   : 08/02/2007   :

RB-AR46811



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
08/02/2007   : 08/02/2007   : 20070802 2007080220070802 SMURRF Santa Monica, CA
08/02/2007   : 08/02/2007   : 20070802200708022007080220070802 SMURRF Santa Monica, CA
08/02/2007   : 08/02/2007   : 20070802200708022007080220070802 SMURRF Santa Monica, CA
08/02/2007   : 08/06/2007   : 20070802 2007080220070806 SMURRF Santa Monica, CA
08/02/2007   : 08/06/2007   : 20070802200708022007080220070806 SMURRF Santa Monica, CA
08/02/2007   : 08/06/2007   : 20070802200708022007080220070806 SMURRF Santa Monica, CA
08/02/2007   : 08/06/2007   : 20070802 2007080220070806 SMURRF Santa Monica, CA
08/02/2007   : 08/06/2007   : 20070802200708022007080220070806 SMURRF Santa Monica, CA
08/02/2007   : 08/06/2007   : 20070802200708022007080220070806 SMURRF Santa Monica, CA

RB-AR46812



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
080207          ~ 080207 180.1 0.5 50457
080207          ~ 080207 180.1 199 50457
080207          ~ 080207 180.1 0.5 50457

SM9221A 1.1 50457
SM9221A 1.1 50457
SM9221A 1.1 50457
SM9221AE 1.1 50457
SM9221AE 1.1 50457
SM9221AE 1.1 50457

RB-AR46813



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-08/09/07 Method Blank    43466        MBAQ   -   - Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-08/09/07 SMURRF-Influent    43466 43466.01 09-Aug-07Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-08/09/07 SMURRF-Effluent    43466 43466.02 09-Aug-07Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-08/09/07 Method Blank    43466        MBAQ   -   - Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-08/09/07 SMURRF-Influent    43466 43466.01 09-Aug-07Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-08/09/07 SMURRF-Effluent    43466 43466.02 09-Aug-07Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-08/09/07 Method Blank    43466        MBAQ   -   - Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-08/09/07 SMURRF-Influent    43466 43466.01 09-Aug-07Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-08/09/07 SMURRF-Effluent    43466 43466.02 09-Aug-07Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-08/09/07 Method Blank    43466        MBAQ   -   - Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-08/09/07 SMURRF-Influent    43466 43466.01 09-Aug-07Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-08/09/07 SMURRF-Effluent    43466 43466.02 09-Aug-07Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-08/09/07 Method Blank    43466        MBAQ   -   - Aqueous Oil and Grease, Gravimetric
SMURRF-08/09/07 SMURRF-Influent    43466 43466.01 09-Aug-07Aqueous Oil and Grease, Gravimetric
SMURRF-08/09/07 SMURRF-Effluent    43466 43466.02 09-Aug-07Aqueous Oil and Grease, Gravimetric
SMURRF-08/09/07 Method Blank    43466        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-08/09/07 SMURRF-Influent    43466 43466.01 09-Aug-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-08/09/07 SMURRF-Effluent    43466 43466.02 09-Aug-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-08/09/07 Method Blank    43466        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-08/09/07 SMURRF-Influent    43466 43466.01 09-Aug-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-08/09/07 SMURRF-Effluent    43466 43466.02 09-Aug-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-08/09/07 Method Blank    43466        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-08/09/07 SMURRF-Influent    43466 43466.01 09-Aug-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-08/09/07 SMURRF-Effluent    43466 43466.02 09-Aug-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-08/09/07 Method Blank    43466        MBAQ   -   - Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-08/09/07 SMURRF-Influent    43466 43466.01 09-Aug-07Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-08/09/07 SMURRF-Effluent    43466 43466.02 09-Aug-07Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-08/09/07 Method Blank    43466        MBAQ   -   - Aqueous Color (By Visual Comparison)
SMURRF-08/09/07 SMURRF-Influent    43466 43466.01 09-Aug-07Aqueous Color (By Visual Comparison)
SMURRF-08/09/07 SMURRF-Effluent    43466 43466.02 09-Aug-07Aqueous Color (By Visual Comparison)

RB-AR46814



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
120.1 MAIN 09-Aug-0709-Aug-07Specific conductance -- ND
120.1 MAIN 09-Aug-0709-Aug-07Specific conductance -- 1,030
120.1 MAIN 09-Aug-0709-Aug-07Specific conductance -- 890
150.1 MAIN 09-Aug-0709-Aug-07pH PHSOIL NA
150.1 MAIN 09-Aug-0709-Aug-07pH PHSOIL 7.88
150.1 MAIN 09-Aug-0709-Aug-07pH PHSOIL 8.26
160.1 MAIN 10-Aug-0710-Aug-07Total Dissolved Solids 10-33-3 ND
160.1 MAIN 10-Aug-0710-Aug-07Total Dissolved Solids 10-33-3 750
160.1 MAIN 10-Aug-0710-Aug-07Total Dissolved Solids 10-33-3 630
160.2 MAIN 09-Aug-0709-Aug-07Total Suspended Solids (TSS) ND
160.2 MAIN 09-Aug-0709-Aug-07Total Suspended Solids (TSS) 185
160.2 MAIN 09-Aug-0709-Aug-07Total Suspended Solids (TSS) ND
1664 MAIN 09-Aug-0709-Aug-07Oil and Grease OILGREASE ND
1664 MAIN 09-Aug-0709-Aug-07Oil and Grease OILGREASE ND
1664 MAIN 09-Aug-0709-Aug-07Oil and Grease OILGREASE ND
180.1 MAIN 09-Aug-0709-Aug-07Turbidity -- ND
180.1 MAIN 09-Aug-0709-Aug-07Turbidity -- 93.4
180.1 MAIN 09-Aug-0709-Aug-07Turbidity -- ND
SM-9221A-D MAIN 09-Aug-0714-Aug-07Coliform, total -- NA
SM-9221A-D MAIN 09-Aug-0714-Aug-07Coliform, total -- >160,000
SM-9221A-D MAIN 09-Aug-0713-Aug-07Coliform, total -- ND
SM-9221A-E MAIN 09-Aug-0714-Aug-07Coliform, fecal -- NA
SM-9221A-E MAIN 09-Aug-0714-Aug-07Coliform, fecal -- >160,000
SM-9221A-E MAIN 09-Aug-0713-Aug-07Coliform, fecal -- ND
SM-9230A-B MAIN 09-Aug-0714-Aug-07Fecal Enterococci NA
SM-9230A-B MAIN 09-Aug-0714-Aug-07Fecal Enterococci >160,000
SM-9230A-B MAIN 09-Aug-0713-Aug-07Fecal Enterococci ND
SM2120-B MAIN 09-Aug-0709-Aug-07Color COLOR ND
SM2120-B MAIN 09-Aug-0709-Aug-07Color COLOR 32.0
SM2120-B MAIN 09-Aug-0709-Aug-07Color COLOR 11.0

RB-AR46815



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
umhos/cm WETCHEU 10.0 5.0 1 BM <ND 0
umhos/cm WETCHE 10.0 5.0 1 P0 1,030 1030 0
umhos/cm WETCHE 10.0 5.0 1 P0 890 890 0
pH unit WETCHEUNA 0.01 0.01 1 BM NA 0
pH unit WETCHE 0.01 0.01 1 P0 7.88 7.88 0
pH unit WETCHE 0.01 0.01 1 P0 8.26 8.26 0
mg/L WETCHEU 10.0 5.0 1 BM <ND 0
mg/L WETCHE 10.0 5.0 1 P0 750 750 0
mg/L WETCHE 10.0 5.0 1 P0 630 630 0
mg/L WETCHEU 10.0 5.0 1 BM <ND 0
mg/L WETCHE 10.0 5.0 1 P0 185 185 0
mg/L WETCHEU 10.0 5.0 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 BM <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 93.4 93.4 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >160,000 >160000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >160,000 >160000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >160,000 >160000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
Color Units ORG-4 U 1.0 1.0 1 BM <ND 0
Color Units ORG-4 1.0 1.0 1 P0 32.0 32.0 0
Color Units ORG-4 1.0 1.0 1 P0 11.0 11.0 0

RB-AR46816



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 08/09/2007   :   /  /       :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   :   /  /       :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   :   /  /       :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   :   /  /       :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   :   /  /       :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   :   /  /       :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   :   /  /       :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   :   /  /       :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   :   /  /       :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   :   /  /       :
AETB 08/09/2007   : 08/09/2007   :
AETB 08/09/2007   : 08/09/2007   :

RB-AR46817



TD_EXT TD_ANAL S_RECEIS_COLL S_EXT S_ANAL ANALYST SITE
08/09/2007   : 08/09/2007   : 20070809 2007080920070809 SMURRF Santa Monica, CA
08/09/2007   : 08/09/2007   : 20070809200708092007080920070809 SMURRF Santa Monica, CA
08/09/2007   : 08/09/2007   : 20070809200708092007080920070809 SMURRF Santa Monica, CA
08/09/2007   : 08/09/2007   : 20070809 2007080920070809 SMURRF Santa Monica, CA
08/09/2007   : 08/09/2007   : 20070809200708092007080920070809 SMURRF Santa Monica, CA
08/09/2007   : 08/09/2007   : 20070809200708092007080920070809 SMURRF Santa Monica, CA
08/10/2007   : 08/10/2007   : 20070809 2007081020070810 SMURRF Santa Monica, CA
08/10/2007   : 08/10/2007   : 20070809200708092007081020070810 SMURRF Santa Monica, CA
08/10/2007   : 08/10/2007   : 20070809200708092007081020070810 SMURRF Santa Monica, CA
08/09/2007   : 08/09/2007   : 20070809 2007080920070809 SMURRF Santa Monica, CA
08/09/2007   : 08/09/2007   : 20070809200708092007080920070809 SMURRF Santa Monica, CA
08/09/2007   : 08/09/2007   : 20070809200708092007080920070809 SMURRF Santa Monica, CA
08/09/2007   : 08/09/2007   : 20070809 2007080920070809 SMURRF Santa Monica, CA
08/09/2007   : 08/09/2007   : 20070809200708092007080920070809 SMURRF Santa Monica, CA
08/09/2007   : 08/09/2007   : 20070809200708092007080920070809 SMURRF Santa Monica, CA
08/09/2007   : 08/09/2007   : 20070809 2007080920070809 SMURRF Santa Monica, CA
08/09/2007   : 08/09/2007   : 20070809200708092007080920070809 SMURRF Santa Monica, CA
08/09/2007   : 08/09/2007   : 20070809200708092007080920070809 SMURRF Santa Monica, CA
08/09/2007   : 08/14/2007   : 20070809 2007080920070814 SMURRF Santa Monica, CA
08/09/2007   : 08/14/2007   : 20070809200708092007080920070814 SMURRF Santa Monica, CA
08/09/2007   : 08/13/2007   : 20070809200708092007080920070813 SMURRF Santa Monica, CA
08/09/2007   : 08/14/2007   : 20070809 2007080920070814 SMURRF Santa Monica, CA
08/09/2007   : 08/14/2007   : 20070809200708092007080920070814 SMURRF Santa Monica, CA
08/09/2007   : 08/13/2007   : 20070809200708092007080920070813 SMURRF Santa Monica, CA
08/09/2007   : 08/14/2007   : 20070809 2007080920070814 SMURRF Santa Monica, CA
08/09/2007   : 08/14/2007   : 20070809200708092007080920070814 SMURRF Santa Monica, CA
08/09/2007   : 08/13/2007   : 20070809200708092007080920070813 SMURRF Santa Monica, CA
08/09/2007   : 08/09/2007   : 20070809 2007080920070809 SMURRF Santa Monica, CA
08/09/2007   : 08/09/2007   : 20070809200708092007080920070809 SMURRF Santa Monica, CA
08/09/2007   : 08/09/2007   : 20070809200708092007080920070809 SMURRF Santa Monica, CA

RB-AR46818



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
080907          ~ 080907 120.1 5.0 47813
080907          ~ 080907 120.1 1030 47813
080907          ~ 080907 120.1 890 47813
080907          ~ 080907 150.1 0.01 47813
080907          ~ 080907 150.1 7.88 47813
080907          ~ 080907 150.1 8.26 47813
081007          ~ 081007 160.1 5.0 47813
081007          ~ 081007 160.1 750 47813
081007          ~ 081007 160.1 630 47813
080907          ~ 080907 160.2 5.0 47813
080907          ~ 080907 160.2 185 47813
080907          ~ 080907 160.2 5.0 47813
080907          ~ 080907 3510C 0.5 47813
080907          ~ 080907 3510C 0.5 47813
080907          ~ 080907 3510C 0.5 47813
080907          ~ 080907 180.1 0.5 47813
080907          ~ 080907 180.1 93.4 47813
080907          ~ 080907 180.1 0.5 47813

SM9221A 1.1 47813
SM9221A 1.1 47813
SM9221A 1.1 47813
SM9221AE 1.1 47813
SM9221AE 1.1 47813
SM9221AE 1.1 47813
SM9230AB 1.1 47813
SM9230AB 1.1 47813
SM9230AB 1.1 47813

080907          ~ 080907 SM2120B 1.0 47813
080907          ~ 080907 SM2120B 32.0 47813
080907          ~ 080907 SM2120B 11.0 47813

RB-AR46819



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-08/14/07 Method Blank    43527        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-08/14/07 SMURRF-Influent    43527 43527.01 14-Aug-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-08/14/07 SMURRF-Effluent    43527 43527.02 14-Aug-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-08/14/07 Method Blank    43527        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-08/14/07 SMURRF-Influent    43527 43527.01 14-Aug-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-08/14/07 SMURRF-Effluent    43527 43527.02 14-Aug-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-08/14/07 Method Blank    43527        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-08/14/07 SMURRF-Influent    43527 43527.01 14-Aug-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-08/14/07 SMURRF-Effluent    43527 43527.02 14-Aug-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR46820



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 14-Aug-0714-Aug-07Turbidity -- ND
180.1 MAIN 14-Aug-0714-Aug-07Turbidity -- 81.5
180.1 MAIN 14-Aug-0714-Aug-07Turbidity -- ND
SM-9221A-D MAIN 14-Aug-0716-Aug-07Coliform, total -- NA
SM-9221A-D MAIN 14-Aug-0716-Aug-07Coliform, total -- 90,000
SM-9221A-D MAIN 14-Aug-0716-Aug-07Coliform, total -- ND
SM-9221A-E MAIN 14-Aug-0719-Aug-07Coliform, fecal -- NA
SM-9221A-E MAIN 14-Aug-0719-Aug-07Coliform, fecal -- 900
SM-9221A-E MAIN 14-Aug-0716-Aug-07Coliform, fecal -- ND

RB-AR46821



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 81.5 81.5 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 90,000 90000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 900 900 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR46822



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 08/14/2007   :   /  /       :
AETB 08/14/2007   : 08/14/2007   :
AETB 08/14/2007   : 08/14/2007   :
AETB 08/14/2007   :   /  /       :
AETB 08/14/2007   : 08/14/2007   :
AETB 08/14/2007   : 08/14/2007   :
AETB 08/14/2007   :   /  /       :
AETB 08/14/2007   : 08/14/2007   :
AETB 08/14/2007   : 08/14/2007   :

RB-AR46823



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
08/14/2007   : 08/14/2007   : 20070814 2007081420070814 SMURRF Santa Monica, CA
08/14/2007   : 08/14/2007   : 20070814200708142007081420070814 SMURRF Santa Monica, CA
08/14/2007   : 08/14/2007   : 20070814200708142007081420070814 SMURRF Santa Monica, CA
08/14/2007   : 08/16/2007   : 20070814 2007081420070816 SMURRF Santa Monica, CA
08/14/2007   : 08/16/2007   : 20070814200708142007081420070816 SMURRF Santa Monica, CA
08/14/2007   : 08/16/2007   : 20070814200708142007081420070816 SMURRF Santa Monica, CA
08/14/2007   : 08/19/2007   : 20070814 2007081420070819 SMURRF Santa Monica, CA
08/14/2007   : 08/19/2007   : 20070814200708142007081420070819 SMURRF Santa Monica, CA
08/14/2007   : 08/16/2007   : 20070814200708142007081420070816 SMURRF Santa Monica, CA

RB-AR46824



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
081407          ~ 081407 180.1 0.5 48029
081407          ~ 081407 180.1 81.5 48029
081407          ~ 081407 180.1 0.5 48029

SM9221A 1.1 48029
SM9221A 90000 48029
SM9221A 1.1 48029
SM9221AE 1.1 48029
SM9221AE 900 48029
SM9221AE 1.1 48029

RB-AR46825



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-08/21/07 Method Blank    43652        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-08/21/07 SMURRF-Influent    43652 43652.01 21-Aug-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-08/21/07 SMURRF-Effluent    43652 43652.02 21-Aug-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-08/21/07 Method Blank    43652        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-08/21/07 SMURRF-Influent    43652 43652.01 21-Aug-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-08/21/07 SMURRF-Effluent    43652 43652.02 21-Aug-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-08/21/07 Method Blank    43652        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-08/21/07 SMURRF-Influent    43652 43652.01 21-Aug-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-08/21/07 SMURRF-Effluent    43652 43652.02 21-Aug-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR46826



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 21-Aug-0721-Aug-07Turbidity -- ND
180.1 MAIN 21-Aug-0721-Aug-07Turbidity -- 26.1
180.1 MAIN 21-Aug-0721-Aug-07Turbidity -- ND
SM-9221A-D MAIN 21-Aug-0726-Aug-07Coliform, total -- NA
SM-9221A-D MAIN 21-Aug-0726-Aug-07Coliform, total -- 160,000
SM-9221A-D MAIN 21-Aug-0723-Aug-07Coliform, total -- ND
SM-9221A-E MAIN 21-Aug-0726-Aug-07Coliform, fecal -- NA
SM-9221A-E MAIN 21-Aug-0726-Aug-07Coliform, fecal -- 780
SM-9221A-E MAIN 21-Aug-0723-Aug-07Coliform, fecal -- ND

RB-AR46827



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 26.1 26.1 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 160,000 160000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 780 780 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR46828



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 08/21/2007   :   /  /       :
AETB 08/21/2007   : 08/21/2007   :
AETB 08/21/2007   : 08/21/2007   :
AETB 08/21/2007   :   /  /       :
AETB 08/21/2007   : 08/21/2007   :
AETB 08/21/2007   : 08/21/2007   :
AETB 08/21/2007   :   /  /       :
AETB 08/21/2007   : 08/21/2007   :
AETB 08/21/2007   : 08/21/2007   :

RB-AR46829



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
08/21/2007   : 08/21/2007   : 20070821 2007082120070821 SMURRF Santa Monica, CA
08/21/2007   : 08/21/2007   : 20070821200708212007082120070821 SMURRF Santa Monica, CA
08/21/2007   : 08/21/2007   : 20070821200708212007082120070821 SMURRF Santa Monica, CA
08/21/2007   : 08/26/2007   : 20070821 2007082120070826 SMURRF Santa Monica, CA
08/21/2007   : 08/26/2007   : 20070821200708212007082120070826 SMURRF Santa Monica, CA
08/21/2007   : 08/23/2007   : 20070821200708212007082120070823 SMURRF Santa Monica, CA
08/21/2007   : 08/26/2007   : 20070821 2007082120070826 SMURRF Santa Monica, CA
08/21/2007   : 08/26/2007   : 20070821200708212007082120070826 SMURRF Santa Monica, CA
08/21/2007   : 08/23/2007   : 20070821200708212007082120070823 SMURRF Santa Monica, CA

RB-AR46830



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
082107          ~ 082107 180.1 0.5 48030
082107          ~ 082107 180.1 26.1 48030
082107          ~ 082107 180.1 0.5 48030

SM9221A 1.1 48030
SM9221A 160000 48030
SM9221A 1.1 48030
SM9221AE 1.1 48030
SM9221AE 780 48030
SM9221AE 1.1 48030

RB-AR46831



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-08/28/07 Method Blank    43770        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-08/28/07 SMURRF-Influent    43770 43770.01 28-Aug-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-08/28/07 SMURRF-Effluent    43770 43770.02 28-Aug-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-08/28/07 Method Blank    43770        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-08/28/07 SMURRF-Influent    43770 43770.01 28-Aug-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-08/28/07 SMURRF-Effluent    43770 43770.02 28-Aug-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-08/28/07 Method Blank    43770        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-08/28/07 SMURRF-Influent    43770 43770.01 28-Aug-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-08/28/07 SMURRF-Effluent    43770 43770.02 28-Aug-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR46832



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 28-Aug-0728-Aug-07Turbidity -- ND
180.1 MAIN 28-Aug-0728-Aug-07Turbidity -- 16.9
180.1 MAIN 28-Aug-0728-Aug-07Turbidity -- ND
SM-9221A-D MAIN 28-Aug-0702-Sep-07Coliform, total -- NA
SM-9221A-D MAIN 28-Aug-0702-Sep-07Coliform, total -- 70,000
SM-9221A-D MAIN 28-Aug-0730-Aug-07Coliform, total -- ND
SM-9221A-E MAIN 28-Aug-0702-Sep-07Coliform, fecal -- NA
SM-9221A-E MAIN 28-Aug-0702-Sep-07Coliform, fecal -- 1,700
SM-9221A-E MAIN 28-Aug-0730-Aug-07Coliform, fecal -- ND

RB-AR46833



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 16.9 16.9 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 70,000 70000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 1,700 1700 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR46834



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 08/28/2007   :   /  /       :
AETB 08/28/2007   : 08/28/2007   :
AETB 08/28/2007   : 08/28/2007   :
AETB 08/28/2007   :   /  /       :
AETB 08/28/2007   : 08/28/2007   :
AETB 08/28/2007   : 08/28/2007   :
AETB 08/28/2007   :   /  /       :
AETB 08/28/2007   : 08/28/2007   :
AETB 08/28/2007   : 08/28/2007   :

RB-AR46835



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
08/28/2007   : 08/28/2007   : 20070828 2007082820070828 SMURRF Santa Monica, CA
08/28/2007   : 08/28/2007   : 20070828200708282007082820070828 SMURRF Santa Monica, CA
08/28/2007   : 08/28/2007   : 20070828200708282007082820070828 SMURRF Santa Monica, CA
08/28/2007   : 09/02/2007   : 20070828 2007082820070902 SMURRF Santa Monica, CA
08/28/2007   : 09/02/2007   : 20070828200708282007082820070902 SMURRF Santa Monica, CA
08/28/2007   : 08/30/2007   : 20070828200708282007082820070830 SMURRF Santa Monica, CA
08/28/2007   : 09/02/2007   : 20070828 2007082820070902 SMURRF Santa Monica, CA
08/28/2007   : 09/02/2007   : 20070828200708282007082820070902 SMURRF Santa Monica, CA
08/28/2007   : 08/30/2007   : 20070828200708282007082820070830 SMURRF Santa Monica, CA

RB-AR46836



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
082807          ~ 082807 180.1 0.5 47409
082807          ~ 082807 180.1 16.9 47409
082807          ~ 082807 180.1 0.5 47409

SM9221A 1.1 47409
SM9221A 70000 47409
SM9221A 1.1 47409
SM9221AE 1.1 47409
SM9221AE 1700 47409
SM9221AE 1.1 47409

RB-AR46837



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-09/06/07 Method Blank    43880        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-09/06/07 SMURRF-Influent    43880 43880.01 06-Sep-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-09/06/07 SMURRF-Effluent    43880 43880.02 06-Sep-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-09/06/07 Method Blank    43880        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-09/06/07 SMURRF-Influent    43880 43880.01 06-Sep-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-09/06/07 SMURRF-Effluent    43880 43880.02 06-Sep-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-09/06/07 Method Blank    43880        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-09/06/07 SMURRF-Influent    43880 43880.01 06-Sep-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-09/06/07 SMURRF-Effluent    43880 43880.02 06-Sep-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR46838



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 06-Sep-0706-Sep-07Turbidity -- ND
180.1 MAIN 06-Sep-0706-Sep-07Turbidity -- 12.1
180.1 MAIN 06-Sep-0706-Sep-07Turbidity -- ND
SM-9221A-D MAIN 06-Sep-0710-Sep-07Coliform, total -- NA
SM-9221A-D MAIN 06-Sep-0710-Sep-07Coliform, total -- 80,000
SM-9221A-D MAIN 06-Sep-0710-Sep-07Coliform, total -- ND
SM-9221A-E MAIN 06-Sep-0710-Sep-07Coliform, fecal -- NA
SM-9221A-E MAIN 06-Sep-0710-Sep-07Coliform, fecal -- 24,000
SM-9221A-E MAIN 06-Sep-0710-Sep-07Coliform, fecal -- ND

RB-AR46839



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 12.1 12.1 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 80,000 80000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 24,000 24000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR46840



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 09/06/2007   :   /  /       :
AETB 09/06/2007   : 09/06/2007   :
AETB 09/06/2007   : 09/06/2007   :
AETB 09/06/2007   :   /  /       :
AETB 09/06/2007   : 09/06/2007   :
AETB 09/06/2007   : 09/06/2007   :
AETB 09/06/2007   :   /  /       :
AETB 09/06/2007   : 09/06/2007   :
AETB 09/06/2007   : 09/06/2007   :

RB-AR46841



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
09/06/2007   : 09/06/2007   : 20070906 2007090620070906 SMURRF Santa Monica, CA
09/06/2007   : 09/06/2007   : 20070906200709062007090620070906 SMURRF Santa Monica, CA
09/06/2007   : 09/06/2007   : 20070906200709062007090620070906 SMURRF Santa Monica, CA
09/06/2007   : 09/10/2007   : 20070906 2007090620070910 SMURRF Santa Monica, CA
09/06/2007   : 09/10/2007   : 20070906200709062007090620070910 SMURRF Santa Monica, CA
09/06/2007   : 09/10/2007   : 20070906200709062007090620070910 SMURRF Santa Monica, CA
09/06/2007   : 09/10/2007   : 20070906 2007090620070910 SMURRF Santa Monica, CA
09/06/2007   : 09/10/2007   : 20070906200709062007090620070910 SMURRF Santa Monica, CA
09/06/2007   : 09/10/2007   : 20070906200709062007090620070910 SMURRF Santa Monica, CA

RB-AR46842



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
090607          ~ 090607 180.1 0.5 47812
090607          ~ 090607 180.1 12.1 47812
090607          ~ 090607 180.1 0.5 47812

SM9221A 1.1 47812
SM9221A 80000 47812
SM9221A 1.1 47812
SM9221AE 1.1 47812
SM9221AE 24000 47812
SM9221AE 1.1 47812

RB-AR46843



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-09/13/07 Method Blank    44007        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-09/13/07 SMURRF-Influent    44007 44007.01 13-Sep-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-09/13/07 SMURRF-Effluent    44007 44007.02 13-Sep-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-09/13/07 Method Blank    44007        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-09/13/07 SMURRF-Influent    44007 44007.01 13-Sep-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-09/13/07 SMURRF-Effluent    44007 44007.02 13-Sep-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-09/13/07 Method Blank    44007        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-09/13/07 SMURRF-Influent    44007 44007.01 13-Sep-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-09/13/07 SMURRF-Effluent    44007 44007.02 13-Sep-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR46844



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 13-Sep-0713-Sep-07Turbidity -- ND
180.1 MAIN 13-Sep-0713-Sep-07Turbidity -- 150
180.1 MAIN 13-Sep-0713-Sep-07Turbidity -- ND
SM-9221A-D MAIN 13-Sep-0715-Sep-07Coliform, total -- NA
SM-9221A-D MAIN 13-Sep-0718-Sep-07Coliform, total -- 500,000
SM-9221A-D MAIN 13-Sep-0718-Sep-07Coliform, total -- ND
SM-9221A-E MAIN 13-Sep-0715-Sep-07Coliform, fecal -- NA
SM-9221A-E MAIN 13-Sep-0718-Sep-07Coliform, fecal -- 1,300
SM-9221A-E MAIN 13-Sep-0718-Sep-07Coliform, fecal -- ND

RB-AR46845



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 150 150 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 500,000 500000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 1,300 1300 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR46846



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 09/13/2007   :   /  /       :
AETB 09/13/2007   : 09/13/2007   :
AETB 09/13/2007   : 09/13/2007   :
AETB 09/13/2007   :   /  /       :
AETB 09/13/2007   : 09/13/2007   :
AETB 09/13/2007   : 09/13/2007   :
AETB 09/13/2007   :   /  /       :
AETB 09/13/2007   : 09/13/2007   :
AETB 09/13/2007   : 09/13/2007   :

RB-AR46847



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
09/13/2007   : 09/13/2007   : 20070913 2007091320070913 SMURRF Santa Monica, CA
09/13/2007   : 09/13/2007   : 20070913200709132007091320070913 SMURRF Santa Monica, CA
09/13/2007   : 09/13/2007   : 20070913200709132007091320070913 SMURRF Santa Monica, CA
09/13/2007   : 09/15/2007   : 20070913 2007091320070915 SMURRF Santa Monica, CA
09/13/2007   : 09/18/2007   : 20070913200709132007091320070918 SMURRF Santa Monica, CA
09/13/2007   : 09/18/2007   : 20070913200709132007091320070918 SMURRF Santa Monica, CA
09/13/2007   : 09/15/2007   : 20070913 2007091320070915 SMURRF Santa Monica, CA
09/13/2007   : 09/18/2007   : 20070913200709132007091320070918 SMURRF Santa Monica, CA
09/13/2007   : 09/18/2007   : 20070913200709132007091320070918 SMURRF Santa Monica, CA

RB-AR46848



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
091307          ~ 091307 180.1 0.5 48021
091307          ~ 091307 180.1 150 48021
091307          ~ 091307 180.1 0.5 48021

SM9221A 1.1 48021
SM9221A 500000 48021
SM9221A 1.1 48021
SM9221AE 1.1 48021
SM9221AE 1300 48021
SM9221AE 1.1 48021

RB-AR46849



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-09/18/07 Method Blank    44104        MBAQ   -   - Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-09/18/07 SMURRF-Influent    44104 44104.01 18-Sep-07Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-09/18/07 SMURRF-Effluent    44104 44104.02 18-Sep-07Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-09/18/07 Method Blank    44104        MBAQ   -   - Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-09/18/07 SMURRF-Influent    44104 44104.01 18-Sep-07Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-09/18/07 SMURRF-Effluent    44104 44104.02 18-Sep-07Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-09/18/07 Method Blank    44104        MBAQ   -   - Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-09/18/07 SMURRF-Influent    44104 44104.01 18-Sep-07Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-09/18/07 SMURRF-Effluent    44104 44104.02 18-Sep-07Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-09/18/07 Method Blank    44104        MBAQ   -   - Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-09/18/07 SMURRF-Influent    44104 44104.01 18-Sep-07Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-09/18/07 SMURRF-Effluent    44104 44104.02 18-Sep-07Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-09/18/07 Method Blank    44104        MBAQ   -   - Aqueous Oil and Grease, Gravimetric
SMURRF-09/18/07 SMURRF-Influent    44104 44104.01 18-Sep-07Aqueous Oil and Grease, Gravimetric
SMURRF-09/18/07 SMURRF-Effluent    44104 44104.02 18-Sep-07Aqueous Oil and Grease, Gravimetric
SMURRF-09/18/07 Method Blank    44104        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-09/18/07 SMURRF-Influent    44104 44104.01 18-Sep-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-09/18/07 SMURRF-Effluent    44104 44104.02 18-Sep-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-09/18/07 Method Blank    44104        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-09/18/07 SMURRF-Influent    44104 44104.01 18-Sep-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-09/18/07 SMURRF-Effluent    44104 44104.02 18-Sep-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-09/18/07 Method Blank    44104        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-09/18/07 SMURRF-Influent    44104 44104.01 18-Sep-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-09/18/07 SMURRF-Effluent    44104 44104.02 18-Sep-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-09/18/07 Method Blank    44104        MBAQ   -   - Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-09/18/07 SMURRF-Influent    44104 44104.01 18-Sep-07Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-09/18/07 SMURRF-Effluent    44104 44104.02 18-Sep-07Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-09/18/07 Method Blank    44104        MBAQ   -   - Aqueous Color (By Visual Comparison)
SMURRF-09/18/07 SMURRF-Influent    44104 44104.01 18-Sep-07Aqueous Color (By Visual Comparison)
SMURRF-09/18/07 SMURRF-Effluent    44104 44104.02 18-Sep-07Aqueous Color (By Visual Comparison)

RB-AR46850



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
120.1 MAIN 19-Sep-0719-Sep-07Specific conductance -- ND
120.1 MAIN 19-Sep-0719-Sep-07Specific conductance -- 1,020
120.1 MAIN 19-Sep-0719-Sep-07Specific conductance -- 900
150.1 MAIN 19-Sep-0719-Sep-07pH PHSOIL NA
150.1 MAIN 19-Sep-0719-Sep-07pH PHSOIL 7.95
150.1 MAIN 19-Sep-0719-Sep-07pH PHSOIL 8.10
160.1 MAIN 19-Sep-0719-Sep-07Total Dissolved Solids 10-33-3 ND
160.1 MAIN 19-Sep-0719-Sep-07Total Dissolved Solids 10-33-3 656
160.1 MAIN 19-Sep-0719-Sep-07Total Dissolved Solids 10-33-3 572
160.2 MAIN 19-Sep-0719-Sep-07Total Suspended Solids (TSS) ND
160.2 MAIN 19-Sep-0719-Sep-07Total Suspended Solids (TSS) 110
160.2 MAIN 19-Sep-0719-Sep-07Total Suspended Solids (TSS) ND
1664 MAIN 20-Sep-0720-Sep-07Oil and Grease OILGREASE ND
1664 MAIN 20-Sep-0720-Sep-07Oil and Grease OILGREASE ND
1664 MAIN 20-Sep-0720-Sep-07Oil and Grease OILGREASE ND
180.1 MAIN 19-Sep-0719-Sep-07Turbidity -- ND
180.1 MAIN 19-Sep-0719-Sep-07Turbidity -- 52.0
180.1 MAIN 19-Sep-0719-Sep-07Turbidity -- 0.69J
SM-9221A-D MAIN 18-Sep-0724-Sep-07Coliform, total -- NA
SM-9221A-D MAIN 18-Sep-0724-Sep-07Coliform, total -- >160,000
SM-9221A-D MAIN 18-Sep-0720-Sep-07Coliform, total -- ND
SM-9221A-E MAIN 18-Sep-0724-Sep-07Coliform, fecal -- NA
SM-9221A-E MAIN 18-Sep-0724-Sep-07Coliform, fecal -- >160,000
SM-9221A-E MAIN 18-Sep-0720-Sep-07Coliform, fecal -- ND
SM-9230A-B MAIN 18-Sep-0724-Sep-07Fecal Enterococci NA
SM-9230A-B MAIN 18-Sep-0724-Sep-07Fecal Enterococci ND
SM-9230A-B MAIN 18-Sep-0720-Sep-07Fecal Enterococci ND
SM2120-B MAIN 19-Sep-0719-Sep-07Color COLOR ND
SM2120-B MAIN 19-Sep-0719-Sep-07Color COLOR 32.0
SM2120-B MAIN 19-Sep-0719-Sep-07Color COLOR 12.0

RB-AR46851



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
umhos/cm WETCHEU 10.0 5.0 1 BM <ND 0
umhos/cm WETCHE 10.0 5.0 1 P0 1,020 1020 0
umhos/cm WETCHE 10.0 5.0 1 P0 900 900 0
pH unit WETCHEUNA 0.01 0.01 1 BM NA 0
pH unit WETCHE 0.01 0.01 1 P0 7.95 7.95 0
pH unit WETCHE 0.01 0.01 1 P0 8.10 8.10 0
mg/L WETCHEU 10.0 5.0 1 BM <ND 0
mg/L WETCHE 10.0 5.0 1 P0 656 656 0
mg/L WETCHE 10.0 5.0 1 P0 572 572 0
mg/L WETCHEU 10.0 5.0 1 BM <ND 0
mg/L WETCHE 10.0 5.0 1 P0 110 110 0
mg/L WETCHEU 10.0 5.0 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 BM <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 52.0 52.0 0
NTU WETCHEJ 1.0 0.5 1 P0 0.69J 0.69 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >160,000 >160000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >160,000 >160000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 2.0 2.0 1 BM NA 0
MPN/100 mL NONE U 2.0 2.0 1 P0 <ND 0
MPN/100 mL NONE U 2.0 2.0 1 P0 <ND 0
Color Units ORG-4 U 1.0 1.0 1 BM <ND 0
Color Units ORG-4 1.0 1.0 1 P0 32.0 32.0 0
Color Units ORG-4 1.0 1.0 1 P0 12.0 12.0 0

RB-AR46852



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 09/18/2007   :   /  /       :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   :   /  /       :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   :   /  /       :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   :   /  /       :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   :   /  /       :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   :   /  /       :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   :   /  /       :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   :   /  /       :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   :   /  /       :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   :   /  /       :
AETB 09/18/2007   : 09/18/2007   :
AETB 09/18/2007   : 09/18/2007   :

RB-AR46853



TD_EXT TD_ANAL S_RECEIS_COLL S_EXT S_ANAL ANALYST SITE
09/19/2007   : 09/19/2007   : 20070918 2007091920070919 SMURRF Santa Monica, CA
09/19/2007   : 09/19/2007   : 20070918200709182007091920070919 SMURRF Santa Monica, CA
09/19/2007   : 09/19/2007   : 20070918200709182007091920070919 SMURRF Santa Monica, CA
09/19/2007   : 09/19/2007   : 20070918 2007091920070919 SMURRF Santa Monica, CA
09/19/2007   : 09/19/2007   : 20070918200709182007091920070919 SMURRF Santa Monica, CA
09/19/2007   : 09/19/2007   : 20070918200709182007091920070919 SMURRF Santa Monica, CA
09/19/2007   : 09/19/2007   : 20070918 2007091920070919 SMURRF Santa Monica, CA
09/19/2007   : 09/19/2007   : 20070918200709182007091920070919 SMURRF Santa Monica, CA
09/19/2007   : 09/19/2007   : 20070918200709182007091920070919 SMURRF Santa Monica, CA
09/19/2007   : 09/19/2007   : 20070918 2007091920070919 SMURRF Santa Monica, CA
09/19/2007   : 09/19/2007   : 20070918200709182007091920070919 SMURRF Santa Monica, CA
09/19/2007   : 09/19/2007   : 20070918200709182007091920070919 SMURRF Santa Monica, CA
09/20/2007   : 09/20/2007   : 20070918 2007092020070920 SMURRF Santa Monica, CA
09/20/2007   : 09/20/2007   : 20070918200709182007092020070920 SMURRF Santa Monica, CA
09/20/2007   : 09/20/2007   : 20070918200709182007092020070920 SMURRF Santa Monica, CA
09/19/2007   : 09/19/2007   : 20070918 2007091920070919 SMURRF Santa Monica, CA
09/19/2007   : 09/19/2007   : 20070918200709182007091920070919 SMURRF Santa Monica, CA
09/19/2007   : 09/19/2007   : 20070918200709182007091920070919 SMURRF Santa Monica, CA
09/18/2007   : 09/24/2007   : 20070918 2007091820070924 SMURRF Santa Monica, CA
09/18/2007   : 09/24/2007   : 20070918200709182007091820070924 SMURRF Santa Monica, CA
09/18/2007   : 09/20/2007   : 20070918200709182007091820070920 SMURRF Santa Monica, CA
09/18/2007   : 09/24/2007   : 20070918 2007091820070924 SMURRF Santa Monica, CA
09/18/2007   : 09/24/2007   : 20070918200709182007091820070924 SMURRF Santa Monica, CA
09/18/2007   : 09/20/2007   : 20070918200709182007091820070920 SMURRF Santa Monica, CA
09/18/2007   : 09/24/2007   : 20070918 2007091820070924 SMURRF Santa Monica, CA
09/18/2007   : 09/24/2007   : 20070918200709182007091820070924 SMURRF Santa Monica, CA
09/18/2007   : 09/20/2007   : 20070918200709182007091820070920 SMURRF Santa Monica, CA
09/19/2007   : 09/19/2007   : 20070918 2007091920070919 SMURRF Santa Monica, CA
09/19/2007   : 09/19/2007   : 20070918200709182007091920070919 SMURRF Santa Monica, CA
09/19/2007   : 09/19/2007   : 20070918200709182007091920070919 SMURRF Santa Monica, CA

RB-AR46854



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
091907          ~ 091907 120.1 5.0 48020
091907          ~ 091907 120.1 1020 48020
091907          ~ 091907 120.1 900 48020
091907          ~ 091907 150.1 0.01 48020
091907          ~ 091907 150.1 7.95 48020
091907          ~ 091907 150.1 8.10 48020
091907          ~ 091907 160.1 5.0 48020
091907          ~ 091907 160.1 656 48020
091907          ~ 091907 160.1 572 48020
091907          ~ 091907 160.2 5.0 48020
091907          ~ 091907 160.2 110 48020
091907          ~ 091907 160.2 5.0 48020
092007          ~ 092007 3510C 0.5 48020
092007          ~ 092007 3510C 0.5 48020
092007          ~ 092007 3510C 0.5 48020
091907          ~ 091907 180.1 0.5 48020
091907          ~ 091907 180.1 52.0 48020
091907          ~ 091907 180.1 0.69 48020

SM9221A 1.1 48020
SM9221A 1.1 48020
SM9221A 1.1 48020
SM9221AE 1.1 48020
SM9221AE 1.1 48020
SM9221AE 1.1 48020
SM9230AB 2.0 48020
SM9230AB 2.0 48020
SM9230AB 2.0 48020

091907          ~ 091907 SM2120 1.0 48020
091907          ~ 091907 SM2120 32.0 48020
091907          ~ 091907 SM2120 12.0 48020

RB-AR46855



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-09/25/07 Method Blank    44192        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-09/25/07 SMURRF-Influent    44192 44192.01 25-Sep-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-09/25/07 SMURRF-Effluent    44192 44192.02 25-Sep-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-09/25/07 Method Blank    44192        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-09/25/07 SMURRF-Influent    44192 44192.01 25-Sep-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-09/25/07 SMURRF-Effluent    44192 44192.02 25-Sep-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-09/25/07 Method Blank    44192        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-09/25/07 SMURRF-Influent    44192 44192.01 25-Sep-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-09/25/07 SMURRF-Effluent    44192 44192.02 25-Sep-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR46856



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 25-Sep-0725-Sep-07Turbidity -- ND
180.1 MAIN 25-Sep-0725-Sep-07Turbidity -- 28.1
180.1 MAIN 25-Sep-0725-Sep-07Turbidity -- 0.85J
SM-9221A-D MAIN 25-Sep-0730-Sep-07Coliform, total -- NA
SM-9221A-D MAIN 25-Sep-0730-Sep-07Coliform, total -- 500,000
SM-9221A-D MAIN 25-Sep-0729-Sep-07Coliform, total -- >8.0
SM-9221A-E MAIN 25-Sep-0730-Sep-07Coliform, fecal -- NA
SM-9221A-E MAIN 25-Sep-0730-Sep-07Coliform, fecal -- 9,000
SM-9221A-E MAIN 25-Sep-0729-Sep-07Coliform, fecal -- 8.0

RB-AR46857



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 28.1 28.1 0
NTU WETCHEJ 1.0 0.5 1 P0 0.85J 0.85 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 500,000 500000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >8.0 >8.0 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 9,000 9000 0
MPN/100 mL NONE 1.1 1.1 1 P0 8.0 8.0 0

RB-AR46858



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 09/25/2007   :   /  /       :
AETB 09/25/2007   : 09/25/2007   :
AETB 09/25/2007   : 09/25/2007   :
AETB 09/25/2007   :   /  /       :
AETB 09/25/2007   : 09/25/2007   :
AETB 09/25/2007   : 09/25/2007   :
AETB 09/25/2007   :   /  /       :
AETB 09/25/2007   : 09/25/2007   :
AETB 09/25/2007   : 09/25/2007   :

RB-AR46859



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
09/25/2007   : 09/25/2007   : 20070925 2007092520070925 SMURRF Santa Monica, CA
09/25/2007   : 09/25/2007   : 20070925200709252007092520070925 SMURRF Santa Monica, CA
09/25/2007   : 09/25/2007   : 20070925200709252007092520070925 SMURRF Santa Monica, CA
09/25/2007   : 09/30/2007   : 20070925 2007092520070930 SMURRF Santa Monica, CA
09/25/2007   : 09/30/2007   : 20070925200709252007092520070930 SMURRF Santa Monica, CA
09/25/2007   : 09/29/2007   : 20070925200709252007092520070929 SMURRF Santa Monica, CA
09/25/2007   : 09/30/2007   : 20070925 2007092520070930 SMURRF Santa Monica, CA
09/25/2007   : 09/30/2007   : 20070925200709252007092520070930 SMURRF Santa Monica, CA
09/25/2007   : 09/29/2007   : 20070925200709252007092520070929 SMURRF Santa Monica, CA
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QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
092507          ~ 092507 180.1 0.5 47495
092507          ~ 092507 180.1 28.1 47495
092507          ~ 092507 180.1 0.85 47495

SM9221A 1.1 47495
SM9221A 500000 47495
SM9221A 1.1 47495
SM9221AE 1.1 47495
SM9221AE 9000 47495
SM9221AE 8.0 47495
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PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-10/02/07 Method Blank    44309        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-10/02/07 SMURRF-Influent    44309 44309.01 02-Oct-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-10/02/07 SMURRF-Effluent    44309 44309.02 02-Oct-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-10/02/07 Method Blank    44309        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-10/02/07 SMURRF-Influent    44309 44309.01 02-Oct-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-10/02/07 SMURRF-Effluent    44309 44309.02 02-Oct-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-10/02/07 Method Blank    44309        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-10/02/07 SMURRF-Influent    44309 44309.01 02-Oct-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-10/02/07 SMURRF-Effluent    44309 44309.02 02-Oct-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
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METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 02-Oct-0702-Oct-07Turbidity -- ND
180.1 MAIN 02-Oct-0702-Oct-07Turbidity -- 8.81
180.1 MAIN 02-Oct-0702-Oct-07Turbidity -- ND
SM-9221A-D MAIN 02-Oct-0707-Oct-07Coliform, total -- NA
SM-9221A-D MAIN 02-Oct-0707-Oct-07Coliform, total -- 170,000
SM-9221A-D MAIN 02-Oct-0706-Oct-07Coliform, total -- ND
SM-9221A-E MAIN 02-Oct-0707-Oct-07Coliform, fecal -- NA
SM-9221A-E MAIN 02-Oct-0707-Oct-07Coliform, fecal -- 3,000
SM-9221A-E MAIN 02-Oct-0706-Oct-07Coliform, fecal -- ND
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MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 8.81 8.81 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 170,000 170000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 3,000 3000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
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COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 10/02/2007   :   /  /       :
AETB 10/02/2007   : 10/02/2007   :
AETB 10/02/2007   : 10/02/2007   :
AETB 10/02/2007   :   /  /       :
AETB 10/02/2007   : 10/02/2007   :
AETB 10/02/2007   : 10/02/2007   :
AETB 10/02/2007   :   /  /       :
AETB 10/02/2007   : 10/02/2007   :
AETB 10/02/2007   : 10/02/2007   :

RB-AR46865



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
10/02/2007   : 10/02/2007   : 20071002 2007100220071002 SMURRF Santa Monica, CA
10/02/2007   : 10/02/2007   : 20071002200710022007100220071002 SMURRF Santa Monica, CA
10/02/2007   : 10/02/2007   : 20071002200710022007100220071002 SMURRF Santa Monica, CA
10/02/2007   : 10/07/2007   : 20071002 2007100220071007 SMURRF Santa Monica, CA
10/02/2007   : 10/07/2007   : 20071002200710022007100220071007 SMURRF Santa Monica, CA
10/02/2007   : 10/06/2007   : 20071002200710022007100220071006 SMURRF Santa Monica, CA
10/02/2007   : 10/07/2007   : 20071002 2007100220071007 SMURRF Santa Monica, CA
10/02/2007   : 10/07/2007   : 20071002200710022007100220071007 SMURRF Santa Monica, CA
10/02/2007   : 10/06/2007   : 20071002200710022007100220071006 SMURRF Santa Monica, CA
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QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
100207          ~ 100207 180.1 0.5 47247
100207          ~ 100207 180.1 8.81 47247
100207          ~ 100207 180.1 0.5 47247

SM9221A 1.1 47247
SM9221A 170000 47247
SM9221A 1.1 47247
SM9221AE 1.1 47247
SM9221AE 3000 47247
SM9221AE 1.1 47247
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PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-10/09/07 Method Blank    44376        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-10/09/07 SMURRF-Influent    44376 44376.01 09-Oct-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-10/09/07 SMURRF-Effluent    44376 44376.02 09-Oct-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-10/09/07 Method Blank    44376        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-10/09/07 SMURRF-Influent    44376 44376.01 09-Oct-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-10/09/07 SMURRF-Effluent    44376 44376.02 09-Oct-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-10/09/07 Method Blank    44376        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-10/09/07 SMURRF-Influent    44376 44376.01 09-Oct-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-10/09/07 SMURRF-Effluent    44376 44376.02 09-Oct-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
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METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 09-Oct-0709-Oct-07Turbidity -- ND
180.1 MAIN 09-Oct-0709-Oct-07Turbidity -- 4.10
180.1 MAIN 09-Oct-0709-Oct-07Turbidity -- ND
SM-9221A-D MAIN 09-Oct-0714-Oct-07Coliform, total -- NA
SM-9221A-D MAIN 09-Oct-0714-Oct-07Coliform, total -- 110,000
SM-9221A-D MAIN 09-Oct-0711-Oct-07Coliform, total -- ND
SM-9221A-E MAIN 09-Oct-0714-Oct-07Coliform, fecal -- NA
SM-9221A-E MAIN 09-Oct-0714-Oct-07Coliform, fecal -- 900
SM-9221A-E MAIN 09-Oct-0711-Oct-07Coliform, fecal -- ND
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MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 4.10 4.10 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 110,000 110000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 900 900 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
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COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 10/09/2007   :   /  /       :
AETB 10/09/2007   : 10/09/2007   :
AETB 10/09/2007   : 10/09/2007   :
AETB 10/09/2007   :   /  /       :
AETB 10/09/2007   : 10/09/2007   :
AETB 10/09/2007   : 10/09/2007   :
AETB 10/09/2007   :   /  /       :
AETB 10/09/2007   : 10/09/2007   :
AETB 10/09/2007   : 10/09/2007   :
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TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
10/09/2007   : 10/09/2007   : 20071009 2007100920071009 SMURRF Santa Monica, CA
10/09/2007   : 10/09/2007   : 20071009200710092007100920071009 SMURRF Santa Monica, CA
10/09/2007   : 10/09/2007   : 20071009200710092007100920071009 SMURRF Santa Monica, CA
10/09/2007   : 10/14/2007   : 20071009 2007100920071014 SMURRF Santa Monica, CA
10/09/2007   : 10/14/2007   : 20071009200710092007100920071014 SMURRF Santa Monica, CA
10/09/2007   : 10/11/2007   : 20071009200710092007100920071011 SMURRF Santa Monica, CA
10/09/2007   : 10/14/2007   : 20071009 2007100920071014 SMURRF Santa Monica, CA
10/09/2007   : 10/14/2007   : 20071009200710092007100920071014 SMURRF Santa Monica, CA
10/09/2007   : 10/11/2007   : 20071009200710092007100920071011 SMURRF Santa Monica, CA
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QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
100907          ~ 100907 180.1 0.5 47252
100907          ~ 100907 180.1 4.10 47252
100907          ~ 100907 180.1 0.5 47252

SM9221AD 1.1 47252
SM9221AD 110000 47252
SM9221AD 1.1 47252
SM9221AE 1.1 47252
SM9221AE 900 47252
SM9221AE 1.1 47252
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PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-10/18/07 SMURRF-Influent    44476 44476.01 18-Oct-07Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-10/18/07 SMURRF-Influent    44476 44476.01 18-Oct-07Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-10/18/07 SMURRF-Influent    44476 44476.01 18-Oct-07Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-10/18/07 SMURRF-Influent    44476 44476.01 18-Oct-07Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Oil and Grease, Gravimetric
SMURRF-10/18/07 SMURRF-Influent    44476 44476.01 18-Oct-07Aqueous Oil and Grease, Gravimetric
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Oil and Grease, Gravimetric
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-10/18/07 SMURRF-Influent    44476 44476.01 18-Oct-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Priority Pollutant Metals (13 Metals)
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SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
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SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Pesticides and PCBs
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Herbicides by GC/ECD
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SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
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SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
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SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
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SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Volatile Organic Compounds by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
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SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
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SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
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SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous General Minerals
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-10/18/07 SMURRF-Influent    44476 44476.01 18-Oct-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-10/18/07 SMURRF-Influent    44476 44476.01 18-Oct-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
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SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-10/18/07 SMURRF-Influent    44476 44476.01 18-Oct-07Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-10/18/07 Method Blank    44476        MBAQ   -   - Aqueous Color (By Visual Comparison)
SMURRF-10/18/07 SMURRF-Influent    44476 44476.01 18-Oct-07Aqueous Color (By Visual Comparison)
SMURRF-10/18/07 SMURRF-Effluent    44476 44476.02 18-Oct-07Aqueous Color (By Visual Comparison)
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METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
120.1 MAIN 18-Oct-0718-Oct-07Specific conductance -- ND
120.1 MAIN 18-Oct-0718-Oct-07Specific conductance -- 1,010
150.1 MAIN 18-Oct-0718-Oct-07pH PHSOIL NA
150.1 MAIN 18-Oct-0718-Oct-07pH PHSOIL 8.13
160.1 MAIN 23-Oct-0723-Oct-07Total Dissolved Solids 10-33-3 ND
160.1 MAIN 23-Oct-0723-Oct-07Total Dissolved Solids 10-33-3 660
160.2 MAIN 19-Oct-0719-Oct-07Total Suspended Solids (TSS) ND
160.2 MAIN 19-Oct-0719-Oct-07Total Suspended Solids (TSS) 15.0
160.2 MAIN 19-Oct-0719-Oct-07Total Suspended Solids (TSS) ND
1664 MAIN 24-Oct-0724-Oct-07Oil and Grease OILGREASE ND
1664 MAIN 24-Oct-0724-Oct-07Oil and Grease OILGREASE ND
1664 MAIN 24-Oct-0724-Oct-07Oil and Grease OILGREASE ND
180.1 MAIN 18-Oct-0718-Oct-07Turbidity -- ND
180.1 MAIN 18-Oct-0718-Oct-07Turbidity -- 10.1
180.1 MAIN 18-Oct-0718-Oct-07Turbidity -- ND
200PPM MAIN 24-Oct-0726-Oct-07Antimony 7440-36-0 ND
200PPM MAIN 24-Oct-0726-Oct-07Arsenic 7440-38-2 ND
200PPM MAIN 24-Oct-0726-Oct-07Beryllium 7440-41-7 ND
200PPM MAIN 24-Oct-0726-Oct-07Cadmium 7440-43-9 ND
200PPM MAIN 24-Oct-0726-Oct-07Chromium 7440-47-3 ND
200PPM MAIN 24-Oct-0726-Oct-07Copper 7440-50-8 ND
200PPM MAIN 24-Oct-0726-Oct-07Lead 7439-92-1 ND
200PPM MAIN 24-Oct-0726-Oct-07Mercury (By EPA 245.1) 7439-97-6 ND
200PPM MAIN 24-Oct-0726-Oct-07Nickel 7440-02-0 ND
200PPM MAIN 24-Oct-0726-Oct-07Selenium 7782-49-2 ND
200PPM MAIN 24-Oct-0726-Oct-07Silver 7440-22-4 ND
200PPM MAIN 24-Oct-0726-Oct-07Thallium 7440-28-0 ND
200PPM MAIN 24-Oct-0726-Oct-07Zinc 7440-66-6 ND
200PPM MAIN 24-Oct-0726-Oct-07Antimony 7440-36-0 ND
200PPM MAIN 24-Oct-0726-Oct-07Arsenic 7440-38-2 ND
200PPM MAIN 24-Oct-0726-Oct-07Beryllium 7440-41-7 ND
200PPM MAIN 24-Oct-0726-Oct-07Cadmium 7440-43-9 ND
200PPM MAIN 24-Oct-0726-Oct-07Chromium 7440-47-3 ND
200PPM MAIN 24-Oct-0726-Oct-07Copper 7440-50-8 ND
200PPM MAIN 24-Oct-0726-Oct-07Lead 7439-92-1 ND
200PPM MAIN 24-Oct-0726-Oct-07Mercury (By EPA 245.1) 7439-97-6 ND
200PPM MAIN 24-Oct-0726-Oct-07Nickel 7440-02-0 ND
200PPM MAIN 24-Oct-0726-Oct-07Selenium 7782-49-2 ND
200PPM MAIN 24-Oct-0726-Oct-07Silver 7440-22-4 ND
200PPM MAIN 24-Oct-0726-Oct-07Thallium 7440-28-0 ND
200PPM MAIN 24-Oct-0726-Oct-07Zinc 7440-66-6 0.050
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508 MAIN 25-Oct-0725-Oct-07Aroclor-1016 (PCB-1016) 12674-11-2 ND
508 MAIN 25-Oct-0725-Oct-07Aroclor-1221 (PCB-1221) 11104-28-2 ND
508 MAIN 25-Oct-0725-Oct-07Aroclor-1232 (PCB-1232) 11141-16-5 ND
508 MAIN 25-Oct-0725-Oct-07Aroclor-1242 (PCB-1242) 53469-21-9 ND
508 MAIN 25-Oct-0725-Oct-07Aroclor-1248 (PCB-1248) 12672-29-6 ND
508 MAIN 25-Oct-0725-Oct-07Aroclor-1254 (PCB-1254) 11097-69-1 ND
508 MAIN 25-Oct-0725-Oct-07Aroclor-1260 (PCB-1260) 11096-82-5 ND
508 MAIN 25-Oct-0725-Oct-074,4'-DDD (DDD) 72-54-8 ND
508 MAIN 25-Oct-0725-Oct-074,4'-DDE (DDE) 72-55-9 ND
508 MAIN 25-Oct-0725-Oct-074,4'-DDT (DDT) 50-29-3 ND
508 MAIN 25-Oct-0725-Oct-07Aldrin 309-00-2 ND
508 MAIN 25-Oct-0725-Oct-07alpha-Hexachlorocyclohexane (Alpha-BHC) 319-84-6 ND
508 MAIN 25-Oct-0725-Oct-07beta-Hexachlorocyclohexane (Betta-BHC) 319-85-7 ND
508 MAIN 25-Oct-0725-Oct-07Chlordane 57-74-9 ND
508 MAIN 25-Oct-0725-Oct-07Chlorothalonil 1897-45-6 ND
508 MAIN 25-Oct-0725-Oct-07delta-Hexachlorocyclohexane (Delta-BHC) 319-86-8 ND
508 MAIN 25-Oct-0725-Oct-07Dieldrin 60-57-1 ND
508 MAIN 25-Oct-0725-Oct-07Endosulfan 1 959-98-8 ND
508 MAIN 25-Oct-0725-Oct-07Endosulfan 11 33213-65-9 ND
508 MAIN 25-Oct-0725-Oct-07Endosulfan sulfate 1031-07-8 ND
508 MAIN 25-Oct-0725-Oct-07Endrin 72-20-8 ND
508 MAIN 25-Oct-0725-Oct-07Endrin aldehyde 7421-93-4 ND
508 MAIN 25-Oct-0725-Oct-07Endrin ketone 53494-70-5 ND
508 MAIN 25-Oct-0725-Oct-07gamma-Hexachlorocyclohexane (Gamma-BHC, Lindane) 58-89-9 ND
508 MAIN 25-Oct-0725-Oct-07Heptachlor 76-44-8 ND
508 MAIN 25-Oct-0725-Oct-07Heptachlor epoxide 1024-57-3 ND
508 MAIN 25-Oct-0725-Oct-07Hexachlorobenzene 118-74-1 ND
508 MAIN 25-Oct-0725-Oct-07Hexachlorocyclopentadiene 77-47-4 ND
508 MAIN 25-Oct-0725-Oct-07Methoxychlor 72-43-5 ND
508 MAIN 25-Oct-0725-Oct-07Propachlor 1918-16-7 ND
508 MAIN 25-Oct-0725-Oct-07Toxaphene 8001-35-2 ND
508 MAIN 25-Oct-0725-Oct-07Trifluralin 1582-09-8 ND
508 MAIN 25-Oct-0725-Oct-07Aroclor-1016 (PCB-1016) 12674-11-2 ND
508 MAIN 25-Oct-0725-Oct-07Aroclor-1221 (PCB-1221) 11104-28-2 ND
508 MAIN 25-Oct-0725-Oct-07Aroclor-1232 (PCB-1232) 11141-16-5 ND
508 MAIN 25-Oct-0725-Oct-07Aroclor-1242 (PCB-1242) 53469-21-9 ND
508 MAIN 25-Oct-0725-Oct-07Aroclor-1248 (PCB-1248) 12672-29-6 ND
508 MAIN 25-Oct-0725-Oct-07Aroclor-1254 (PCB-1254) 11097-69-1 ND
508 MAIN 25-Oct-0725-Oct-07Aroclor-1260 (PCB-1260) 11096-82-5 ND
508 MAIN 25-Oct-0725-Oct-074,4'-DDD (DDD) 72-54-8 ND
508 MAIN 25-Oct-0725-Oct-074,4'-DDE (DDE) 72-55-9 ND
508 MAIN 25-Oct-0725-Oct-074,4'-DDT (DDT) 50-29-3 ND
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508 MAIN 25-Oct-0725-Oct-07Aldrin 309-00-2 ND
508 MAIN 25-Oct-0725-Oct-07alpha-Hexachlorocyclohexane (Alpha-BHC) 319-84-6 ND
508 MAIN 25-Oct-0725-Oct-07beta-Hexachlorocyclohexane (Betta-BHC) 319-85-7 ND
508 MAIN 25-Oct-0725-Oct-07Chlordane 57-74-9 ND
508 MAIN 25-Oct-0725-Oct-07Chlorothalonil 1897-45-6 ND
508 MAIN 25-Oct-0725-Oct-07delta-Hexachlorocyclohexane (Delta-BHC) 319-86-8 ND
508 MAIN 25-Oct-0725-Oct-07Dieldrin 60-57-1 ND
508 MAIN 25-Oct-0725-Oct-07Endosulfan 1 959-98-8 ND
508 MAIN 25-Oct-0725-Oct-07Endosulfan 11 33213-65-9 ND
508 MAIN 25-Oct-0725-Oct-07Endosulfan sulfate 1031-07-8 ND
508 MAIN 25-Oct-0725-Oct-07Endrin 72-20-8 ND
508 MAIN 25-Oct-0725-Oct-07Endrin aldehyde 7421-93-4 ND
508 MAIN 25-Oct-0725-Oct-07Endrin ketone 53494-70-5 ND
508 MAIN 25-Oct-0725-Oct-07gamma-Hexachlorocyclohexane (Gamma-BHC, Lindane) 58-89-9 ND
508 MAIN 25-Oct-0725-Oct-07Heptachlor 76-44-8 ND
508 MAIN 25-Oct-0725-Oct-07Heptachlor epoxide 1024-57-3 ND
508 MAIN 25-Oct-0725-Oct-07Hexachlorobenzene 118-74-1 ND
508 MAIN 25-Oct-0725-Oct-07Hexachlorocyclopentadiene 77-47-4 ND
508 MAIN 25-Oct-0725-Oct-07Methoxychlor 72-43-5 ND
508 MAIN 25-Oct-0725-Oct-07Propachlor 1918-16-7 ND
508 MAIN 25-Oct-0725-Oct-07Toxaphene 8001-35-2 ND
508 MAIN 25-Oct-0725-Oct-07Trifluralin 1582-09-8 ND
515.3 MAIN 26-Oct-0729-Oct-072,4,5-T (2,4,5-Trichlorophenoxyacetic acid) 93-76-5 ND
515.3 MAIN 26-Oct-0729-Oct-072,4,5-TP 93-72-1 ND
515.3 MAIN 26-Oct-0729-Oct-072,4-D 94-75-7 ND
515.3 MAIN 26-Oct-0729-Oct-072,4-DB 94-82-6 ND
515.3 MAIN 26-Oct-0729-Oct-073,5-Dichlorobenzoic acid 51-365-5 ND
515.3 MAIN 26-Oct-0729-Oct-07Acifluorfen 50594-66-6 ND
515.3 MAIN 26-Oct-0729-Oct-07Bentazon 25057-89-0 ND
515.3 MAIN 26-Oct-0729-Oct-07Dalapon 75-99-0 ND
515.3 MAIN 26-Oct-0729-Oct-07DCPA 1861-32-1 ND
515.3 MAIN 26-Oct-0729-Oct-07Dicamba 1918-00-9 ND
515.3 MAIN 26-Oct-0729-Oct-07Dichloroprop 120-36-5 ND
515.3 MAIN 26-Oct-0729-Oct-07Dinoseb 88-85-7 ND
515.3 MAIN 26-Oct-0729-Oct-07Pentachlorophenol (PCP) 87-86-5 ND
515.3 MAIN 26-Oct-0729-Oct-07Picloram 1918-02-1 ND
515.3 MAIN 26-Oct-0729-Oct-072,4,5-T (2,4,5-Trichlorophenoxyacetic acid) 93-76-5 ND
515.3 MAIN 26-Oct-0729-Oct-072,4,5-TP 93-72-1 ND
515.3 MAIN 26-Oct-0729-Oct-072,4-D 94-75-7 ND
515.3 MAIN 26-Oct-0729-Oct-072,4-DB 94-82-6 ND
515.3 MAIN 26-Oct-0729-Oct-073,5-Dichlorobenzoic acid 51-365-5 ND
515.3 MAIN 26-Oct-0729-Oct-07Acifluorfen 50594-66-6 ND
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515.3 MAIN 26-Oct-0729-Oct-07Bentazon 25057-89-0 ND
515.3 MAIN 26-Oct-0729-Oct-07Dalapon 75-99-0 ND
515.3 MAIN 26-Oct-0729-Oct-07DCPA 1861-32-1 ND
515.3 MAIN 26-Oct-0729-Oct-07Dicamba 1918-00-9 ND
515.3 MAIN 26-Oct-0729-Oct-07Dichloroprop 120-36-5 ND
515.3 MAIN 26-Oct-0729-Oct-07Dinoseb 88-85-7 ND
515.3 MAIN 26-Oct-0729-Oct-07Pentachlorophenol (PCP) 87-86-5 ND
515.3 MAIN 26-Oct-0729-Oct-07Picloram 1918-02-1 ND
524.2 MAIN 31-Oct-0731-Oct-071,1,1,2-Tetrachloroethane 630-20-6 ND
524.2 MAIN 31-Oct-0731-Oct-071,1,1-Trichloroethane 71-55-6 ND
524.2 MAIN 31-Oct-0731-Oct-071,1,2,2-Tetrachloroethane 79-34-5 ND
524.2 MAIN 31-Oct-0731-Oct-071,1,2-Trichloroethane 79-00-5 ND
524.2 MAIN 31-Oct-0731-Oct-071,1-Dichloroethane 75-34-3 ND
524.2 MAIN 31-Oct-0731-Oct-071,1-Dichloroethene 75-35-4 ND
524.2 MAIN 31-Oct-0731-Oct-071,1-Dichloropropene 563-58-6 ND
524.2 MAIN 31-Oct-0731-Oct-071,2,3-Trichlorobenzene 87-61-6 ND
524.2 MAIN 31-Oct-0731-Oct-071,2,3-Trichloropropane 96-18-4 ND
524.2 MAIN 31-Oct-0731-Oct-071,2,4-Trichlorobenzene 120-82-1 ND
524.2 MAIN 31-Oct-0731-Oct-071,2,4-Trimethylbenzene 95-63-6 ND
524.2 MAIN 31-Oct-0731-Oct-071,2-Dibromo-3-chloropropane (DBCP) 96-12-8 ND
524.2 MAIN 31-Oct-0731-Oct-071,2-Dibromoethane (EDB) 106-93-4 ND
524.2 MAIN 31-Oct-0731-Oct-071,2-Dichlorobenzene 95-50-1 ND
524.2 MAIN 31-Oct-0731-Oct-071,2-Dichloroethane (EDC) 107-06-2 ND
524.2 MAIN 31-Oct-0731-Oct-071,2-Dichloropropane 78-87-5 ND
524.2 MAIN 31-Oct-0731-Oct-071,3,5-Trimethylbenzene 108-67-8 ND
524.2 MAIN 31-Oct-0731-Oct-071,3-Dichlorobenzene 541-73-1 ND
524.2 MAIN 31-Oct-0731-Oct-071,3-Dichloropropane 142-28-9 ND
524.2 MAIN 31-Oct-0731-Oct-071,4-Dichlorobenzene 106-46-7 ND
524.2 MAIN 31-Oct-0731-Oct-072,2-Dichloropropane 594-20-7 ND
524.2 MAIN 31-Oct-0731-Oct-072-Butanone (MEK) 78-93-3 ND
524.2 MAIN 31-Oct-0731-Oct-072-Chloroethyl vinyl ether 110-75-8 ND
524.2 MAIN 31-Oct-0731-Oct-072-Chlorotoluene 95-49-8 ND
524.2 MAIN 31-Oct-0731-Oct-072-Hexanone 591-78-6 ND
524.2 MAIN 31-Oct-0731-Oct-074-Chlorotoluene 106-43-4 ND
524.2 MAIN 31-Oct-0731-Oct-074-Methyl-2-pentanone (MIBK) 108-10-1 ND
524.2 MAIN 31-Oct-0731-Oct-07Acetone 67-64-1 ND
524.2 MAIN 31-Oct-0731-Oct-07Benzene 71-43-2 ND
524.2 MAIN 31-Oct-0731-Oct-07Bromobenzene (Phenyl bromide) 108-86-1 ND
524.2 MAIN 31-Oct-0731-Oct-07Bromochloromethane 74-97-5 ND
524.2 MAIN 31-Oct-0731-Oct-07Bromodichloromethane 75-27-4 ND
524.2 MAIN 31-Oct-0731-Oct-07Bromoform (Tribromomethane) 75-25-2 ND
524.2 MAIN 31-Oct-0731-Oct-07Bromomethane (Methyl bromide) 74-83-9 ND
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524.2 MAIN 31-Oct-0731-Oct-07Carbon Disulfide 75-15-0 ND
524.2 MAIN 31-Oct-0731-Oct-07Carbon tetrachloride 56-23-5 ND
524.2 MAIN 31-Oct-0731-Oct-07Chlorobenzene 108-90-7 ND
524.2 MAIN 31-Oct-0731-Oct-07Chloroethane 75-00-3 ND
524.2 MAIN 31-Oct-0731-Oct-07Chloroform (Trichloromethane) 67-66-3 ND
524.2 MAIN 31-Oct-0731-Oct-07Chloromethane (Methyl chloride) 74-87-3 ND
524.2 MAIN 31-Oct-0731-Oct-07cis-1,2-Dichloroethene 156-59-2 ND
524.2 MAIN 31-Oct-0731-Oct-07cis-1,3-Dichloropropene 10061-01-5 ND
524.2 MAIN 31-Oct-0731-Oct-07Dibromochloromethane 124-48-1 ND
524.2 MAIN 31-Oct-0731-Oct-07Dibromomethane 74-95-3 ND
524.2 MAIN 31-Oct-0731-Oct-07Dichlorodifluoromethane 75-71-8 ND
524.2 MAIN 31-Oct-0731-Oct-07Ethylbenzene 100-41-4 ND
524.2 MAIN 31-Oct-0731-Oct-07Hexachlorobutadiene 87-68-3 ND
524.2 MAIN 31-Oct-0731-Oct-07Isopropylbenzene 98-82-8 ND
524.2 MAIN 31-Oct-0731-Oct-07m,p-Xylenes 1330-20-7P/M ND
524.2 MAIN 31-Oct-0731-Oct-07Methyl-tert-butyl ether (MTBE) 1634-04-4 ND
524.2 MAIN 31-Oct-0731-Oct-07Methylene chloride (DCM) 75-09-2 ND
524.2 MAIN 31-Oct-0731-Oct-07n-Butylbenzene 104-51-8 ND
524.2 MAIN 31-Oct-0731-Oct-07n-Propylbenzene 103-65-1 ND
524.2 MAIN 31-Oct-0731-Oct-07Naphthalene 91-20-3 ND
524.2 MAIN 31-Oct-0731-Oct-07o-Xylene 95-47-6 ND
524.2 MAIN 31-Oct-0731-Oct-07p-Isopropyltoluene 99-87-6 ND
524.2 MAIN 31-Oct-0731-Oct-07sec-Butylbenzene 135-98-8 ND
524.2 MAIN 31-Oct-0731-Oct-07Styrene 100-42-5 ND
524.2 MAIN 31-Oct-0731-Oct-07tert-Butylbenzene 98-06-6 ND
524.2 MAIN 31-Oct-0731-Oct-07Tetrachloroethene 127-18-4 ND
524.2 MAIN 31-Oct-0731-Oct-07Toluene (Methyl benzene) 108-88-3 ND
524.2 MAIN 31-Oct-0731-Oct-07trans-1,2-Dichloroethene 156-60-5 ND
524.2 MAIN 31-Oct-0731-Oct-07trans-1,3-Dichloropropene 10061-02-6 ND
524.2 MAIN 31-Oct-0731-Oct-07Trichloroethene 79-01-6 ND
524.2 MAIN 31-Oct-0731-Oct-07Trichlorofluoromethane 75-69-4 ND
524.2 MAIN 31-Oct-0731-Oct-07Trichlorotrifluoroethane (Freon-113) 76-13-1 ND
524.2 MAIN 31-Oct-0731-Oct-07Vinyl Acetate 108-05-4 ND
524.2 MAIN 31-Oct-0731-Oct-07Vinyl chloride (Chloroethene) 75-01-4 ND
524.2 MAIN 31-Oct-0731-Oct-07Total trihalomethane compounds TTHM ND
524.2 MAIN 31-Oct-0731-Oct-071,1,1,2-Tetrachloroethane 630-20-6 ND
524.2 MAIN 31-Oct-0731-Oct-071,1,1-Trichloroethane 71-55-6 ND
524.2 MAIN 31-Oct-0731-Oct-071,1,2,2-Tetrachloroethane 79-34-5 ND
524.2 MAIN 31-Oct-0731-Oct-071,1,2-Trichloroethane 79-00-5 ND
524.2 MAIN 31-Oct-0731-Oct-071,1-Dichloroethane 75-34-3 ND
524.2 MAIN 31-Oct-0731-Oct-071,1-Dichloroethene 75-35-4 ND
524.2 MAIN 31-Oct-0731-Oct-071,1-Dichloropropene 563-58-6 ND
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524.2 MAIN 31-Oct-0731-Oct-071,2,3-Trichlorobenzene 87-61-6 ND
524.2 MAIN 31-Oct-0731-Oct-071,2,3-Trichloropropane 96-18-4 ND
524.2 MAIN 31-Oct-0731-Oct-071,2,4-Trichlorobenzene 120-82-1 ND
524.2 MAIN 31-Oct-0731-Oct-071,2,4-Trimethylbenzene 95-63-6 ND
524.2 MAIN 31-Oct-0731-Oct-071,2-Dibromo-3-chloropropane (DBCP) 96-12-8 ND
524.2 MAIN 31-Oct-0731-Oct-071,2-Dibromoethane (EDB) 106-93-4 ND
524.2 MAIN 31-Oct-0731-Oct-071,2-Dichlorobenzene 95-50-1 ND
524.2 MAIN 31-Oct-0731-Oct-071,2-Dichloroethane (EDC) 107-06-2 ND
524.2 MAIN 31-Oct-0731-Oct-071,2-Dichloropropane 78-87-5 ND
524.2 MAIN 31-Oct-0731-Oct-071,3,5-Trimethylbenzene 108-67-8 ND
524.2 MAIN 31-Oct-0731-Oct-071,3-Dichlorobenzene 541-73-1 ND
524.2 MAIN 31-Oct-0731-Oct-071,3-Dichloropropane 142-28-9 ND
524.2 MAIN 31-Oct-0731-Oct-071,4-Dichlorobenzene 106-46-7 ND
524.2 MAIN 31-Oct-0731-Oct-072,2-Dichloropropane 594-20-7 ND
524.2 MAIN 31-Oct-0731-Oct-072-Butanone (MEK) 78-93-3 ND
524.2 MAIN 31-Oct-0731-Oct-072-Chloroethyl vinyl ether 110-75-8 ND
524.2 MAIN 31-Oct-0731-Oct-072-Chlorotoluene 95-49-8 ND
524.2 MAIN 31-Oct-0731-Oct-072-Hexanone 591-78-6 ND
524.2 MAIN 31-Oct-0731-Oct-074-Chlorotoluene 106-43-4 ND
524.2 MAIN 31-Oct-0731-Oct-074-Methyl-2-pentanone (MIBK) 108-10-1 ND
524.2 MAIN 31-Oct-0731-Oct-07Acetone 67-64-1 ND
524.2 MAIN 31-Oct-0731-Oct-07Benzene 71-43-2 ND
524.2 MAIN 31-Oct-0731-Oct-07Bromobenzene (Phenyl bromide) 108-86-1 ND
524.2 MAIN 31-Oct-0731-Oct-07Bromochloromethane 74-97-5 ND
524.2 MAIN 31-Oct-0731-Oct-07Bromodichloromethane 75-27-4 7.20
524.2 MAIN 31-Oct-0731-Oct-07Bromoform (Tribromomethane) 75-25-2 2.45
524.2 MAIN 31-Oct-0731-Oct-07Bromomethane (Methyl bromide) 74-83-9 ND
524.2 MAIN 31-Oct-0731-Oct-07Carbon Disulfide 75-15-0 ND
524.2 MAIN 31-Oct-0731-Oct-07Carbon tetrachloride 56-23-5 ND
524.2 MAIN 31-Oct-0731-Oct-07Chlorobenzene 108-90-7 ND
524.2 MAIN 31-Oct-0731-Oct-07Chloroethane 75-00-3 ND
524.2 MAIN 31-Oct-0731-Oct-07Chloroform (Trichloromethane) 67-66-3 15.3
524.2 MAIN 31-Oct-0731-Oct-07Chloromethane (Methyl chloride) 74-87-3 ND
524.2 MAIN 31-Oct-0731-Oct-07cis-1,2-Dichloroethene 156-59-2 ND
524.2 MAIN 31-Oct-0731-Oct-07cis-1,3-Dichloropropene 10061-01-5 ND
524.2 MAIN 31-Oct-0731-Oct-07Dibromochloromethane 124-48-1 4.56
524.2 MAIN 31-Oct-0731-Oct-07Dibromomethane 74-95-3 ND
524.2 MAIN 31-Oct-0731-Oct-07Dichlorodifluoromethane 75-71-8 ND
524.2 MAIN 31-Oct-0731-Oct-07Ethylbenzene 100-41-4 ND
524.2 MAIN 31-Oct-0731-Oct-07Hexachlorobutadiene 87-68-3 ND
524.2 MAIN 31-Oct-0731-Oct-07Isopropylbenzene 98-82-8 ND
524.2 MAIN 31-Oct-0731-Oct-07m,p-Xylenes 1330-20-7P/M ND
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524.2 MAIN 31-Oct-0731-Oct-07Methyl-tert-butyl ether (MTBE) 1634-04-4 ND
524.2 MAIN 31-Oct-0731-Oct-07Methylene chloride (DCM) 75-09-2 ND
524.2 MAIN 31-Oct-0731-Oct-07n-Butylbenzene 104-51-8 ND
524.2 MAIN 31-Oct-0731-Oct-07n-Propylbenzene 103-65-1 ND
524.2 MAIN 31-Oct-0731-Oct-07Naphthalene 91-20-3 ND
524.2 MAIN 31-Oct-0731-Oct-07o-Xylene 95-47-6 ND
524.2 MAIN 31-Oct-0731-Oct-07p-Isopropyltoluene 99-87-6 ND
524.2 MAIN 31-Oct-0731-Oct-07sec-Butylbenzene 135-98-8 ND
524.2 MAIN 31-Oct-0731-Oct-07Styrene 100-42-5 ND
524.2 MAIN 31-Oct-0731-Oct-07tert-Butylbenzene 98-06-6 ND
524.2 MAIN 31-Oct-0731-Oct-07Tetrachloroethene 127-18-4 ND
524.2 MAIN 31-Oct-0731-Oct-07Toluene (Methyl benzene) 108-88-3 ND
524.2 MAIN 31-Oct-0731-Oct-07trans-1,2-Dichloroethene 156-60-5 ND
524.2 MAIN 31-Oct-0731-Oct-07trans-1,3-Dichloropropene 10061-02-6 ND
524.2 MAIN 31-Oct-0731-Oct-07Trichloroethene 79-01-6 ND
524.2 MAIN 31-Oct-0731-Oct-07Trichlorofluoromethane 75-69-4 ND
524.2 MAIN 31-Oct-0731-Oct-07Trichlorotrifluoroethane (Freon-113) 76-13-1 ND
524.2 MAIN 31-Oct-0731-Oct-07Vinyl Acetate 108-05-4 ND
524.2 MAIN 31-Oct-0731-Oct-07Vinyl chloride (Chloroethene) 75-01-4 ND
524.2 MAIN 31-Oct-0731-Oct-07Total trihalomethane compounds TTHM ND
525.2 507 29-Oct-0731-Oct-07Alachlor 15972-60-8 ND
525.2 507 29-Oct-0731-Oct-07Atrazine 1912-24-9 ND
525.2 507 29-Oct-0731-Oct-07Bromacil 314-40-9 ND
525.2 507 29-Oct-0731-Oct-07Butachlor 23184-66-9 ND
525.2 507 29-Oct-0731-Oct-07Diazinon 333-41-5 ND
525.2 507 29-Oct-0731-Oct-07Dimethoate 60-51-5 ND
525.2 507 29-Oct-0731-Oct-07Metolachlor 51218-45-2 ND
525.2 507 29-Oct-0731-Oct-07Metribuzin 21087-64-9 ND
525.2 507 29-Oct-0731-Oct-07Molinate 2212-67-1 ND
525.2 507 29-Oct-0731-Oct-07Prometon 1610-18-0 ND
525.2 507 29-Oct-0731-Oct-07Prometryn 7287-19-6 ND
525.2 507 29-Oct-0731-Oct-07Simazine 122-34-9 ND
525.2 507 29-Oct-0731-Oct-07Thiobencarb 28249-77-6 ND
525.2 507 29-Oct-0731-Oct-07Alachlor 15972-60-8 ND
525.2 507 29-Oct-0731-Oct-07Atrazine 1912-24-9 ND
525.2 507 29-Oct-0731-Oct-07Bromacil 314-40-9 ND
525.2 507 29-Oct-0731-Oct-07Butachlor 23184-66-9 ND
525.2 507 29-Oct-0731-Oct-07Diazinon 333-41-5 ND
525.2 507 29-Oct-0731-Oct-07Dimethoate 60-51-5 ND
525.2 507 29-Oct-0731-Oct-07Metolachlor 51218-45-2 ND
525.2 507 29-Oct-0731-Oct-07Metribuzin 21087-64-9 ND
525.2 507 29-Oct-0731-Oct-07Molinate 2212-67-1 ND
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525.2 507 29-Oct-0731-Oct-07Prometon 1610-18-0 ND
525.2 507 29-Oct-0731-Oct-07Prometryn 7287-19-6 ND
525.2 507 29-Oct-0731-Oct-07Simazine 122-34-9 ND
525.2 507 29-Oct-0731-Oct-07Thiobencarb 28249-77-6 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Acenaphthene 83-32-9 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Acenaphthylene 208-96-8 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Anthracene 120-12-7 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Benz(a)anthracene 56-55-3 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Benzo(a)pyrene 50-32-8 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Benzo(b)fluoranthene 205-99-2 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Benzo(g,h,i)perylene 191-24-2 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Benzo(k)fluoranthene 207-08-9 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Bis(2-ethylhexyl) phthalate 117-81-7 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Bis(2-ethylhexyl)adipate 103-23-1 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Butyl benzyl phthalate 85-68-7 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Chrysene 218-01-9 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Di-n-butyl phthalate 84-74-2 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Dibenz(a,h)anthracene 53-70-3 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Diethyl phthalate 84-66-2 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Dimethyl phthalate 131-11-3 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Fluoranthene 206-44-0 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Fluorene 86-73-7 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Indeno(1,2,3-cd)pyrene 193-39-5 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Naphthalene 91-20-3 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Phenanthrene 85-01-8 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Pyrene 129-00-0 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Acenaphthene 83-32-9 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Acenaphthylene 208-96-8 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Anthracene 120-12-7 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Benz(a)anthracene 56-55-3 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Benzo(a)pyrene 50-32-8 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Benzo(b)fluoranthene 205-99-2 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Benzo(g,h,i)perylene 191-24-2 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Benzo(k)fluoranthene 207-08-9 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Bis(2-ethylhexyl) phthalate 117-81-7 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Bis(2-ethylhexyl)adipate 103-23-1 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Butyl benzyl phthalate 85-68-7 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Chrysene 218-01-9 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Di-n-butyl phthalate 84-74-2 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Dibenz(a,h)anthracene 53-70-3 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Diethyl phthalate 84-66-2 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Dimethyl phthalate 131-11-3 ND
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525.2 SHORT LIS 29-Oct-0731-Oct-07Fluoranthene 206-44-0 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Fluorene 86-73-7 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Indeno(1,2,3-cd)pyrene 193-39-5 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Naphthalene 91-20-3 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Phenanthrene 85-01-8 ND
525.2 SHORT LIS 29-Oct-0731-Oct-07Pyrene 129-00-0 ND
531.1 MAIN 22-Oct-0722-Oct-073-Hydroxycarbofuran 16655-82-6 ND
531.1 MAIN 22-Oct-0722-Oct-07Aldicarb (Temik) 116-06-3 ND
531.1 MAIN 22-Oct-0722-Oct-07Aldicarb sulfone 1646-88-4 ND
531.1 MAIN 22-Oct-0722-Oct-07Aldicarb sulfoxide 1646-87-3 ND
531.1 MAIN 22-Oct-0722-Oct-07Carbaryl ND
531.1 MAIN 22-Oct-0722-Oct-07Carbofuran (Furadan) 1563-66-2 ND
531.1 MAIN 22-Oct-0722-Oct-07Methiocarb 2032-65-7 ND
531.1 MAIN 22-Oct-0722-Oct-07Methomyl 16752-77-5 ND
531.1 MAIN 22-Oct-0722-Oct-07Oxamyl 23135-22-0 ND
531.1 MAIN 22-Oct-0722-Oct-07Propoxur 114-26-1 ND
531.1 MAIN 22-Oct-0722-Oct-073-Hydroxycarbofuran 16655-82-6 ND
531.1 MAIN 22-Oct-0722-Oct-07Aldicarb (Temik) 116-06-3 ND
531.1 MAIN 22-Oct-0722-Oct-07Aldicarb sulfone 1646-88-4 ND
531.1 MAIN 22-Oct-0722-Oct-07Aldicarb sulfoxide 1646-87-3 ND
531.1 MAIN 22-Oct-0722-Oct-07Carbaryl ND
531.1 MAIN 22-Oct-0722-Oct-07Carbofuran (Furadan) 1563-66-2 ND
531.1 MAIN 22-Oct-0722-Oct-07Methiocarb 2032-65-7 ND
531.1 MAIN 22-Oct-0722-Oct-07Methomyl 16752-77-5 ND
531.1 MAIN 22-Oct-0722-Oct-07Oxamyl 23135-22-0 ND
531.1 MAIN 22-Oct-0722-Oct-07Propoxur 114-26-1 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Bicarbonate (as CaCO3) -- ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Carbonate (as CaCO3) 786-19-6 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Hydroxide (as CaCO3) -- ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Total Alkalinity -- ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Anions Total (meq/L) -- NA
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Cations Total (meq/L) -- NA
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Ion Balance (percent difference) -- NA
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Chloride (Cl), Total 16887-00-6 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Conductivity (umhos/cm @77F) -- ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Fluoride, Total 16984-48-8 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Hardness (Ca,Mg) as CaCO3 HARDNESS ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Nitrate as Nitrogen 14797-55-8 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Nitrite as Nitrogen 14797-65-0 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07pH (pH units) -- NA
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Sulfate 14808-79-8 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Surfactants (MBAS) -- ND
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GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Total Dissolved Solids 10-33-3 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Aluminum 7429-90-5 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Calcium 7440-70-2 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Copper 7440-50-8 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Iron 7439-89-6 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Magnesium 7439-95-4 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Manganese 7439-96-5 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Potassium 7440-09-7 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Sodium 7440-23-5 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Zinc 7440-66-6 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Bicarbonate (as CaCO3) -- 156
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Carbonate (as CaCO3) 786-19-6 4.00
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Hydroxide (as CaCO3) -- ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Total Alkalinity -- 160
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Anions Total (meq/L) -- 8.62
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Cations Total (meq/L) -- 8.29
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Ion Balance (percent difference) -- 1.95
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Chloride (Cl), Total 16887-00-6 110
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Conductivity (umhos/cm @77F) -- 863
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Fluoride, Total 16984-48-8 0.260
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Hardness (Ca,Mg) as CaCO3 HARDNESS 228
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Nitrate as Nitrogen 14797-55-8 1.55
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Nitrite as Nitrogen 14797-65-0 0.100
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07pH (pH units) -- 8.09
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Sulfate 14808-79-8 105
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Surfactants (MBAS) -- 0.105
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Total Dissolved Solids 10-33-3 584
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Aluminum 7429-90-5 0.050J
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Calcium 7440-70-2 59.9
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Copper 7440-50-8 ND
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Iron 7439-89-6 0.024
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Magnesium 7439-95-4 20.4
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Manganese 7439-96-5 0.010
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Potassium 7440-09-7 10.6
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Sodium 7440-23-5 76.4
GEN.-MINERALS MAIN 24-Oct-0726-Oct-07Zinc 7440-66-6 0.050
SM-9221A-D MAIN 18-Oct-0722-Oct-07Coliform, total -- NA
SM-9221A-D MAIN 18-Oct-0722-Oct-07Coliform, total -- >160,000
SM-9221A-D MAIN 18-Oct-0722-Oct-07Coliform, total -- ND
SM-9221A-E MAIN 18-Oct-0722-Oct-07Coliform, fecal -- NA
SM-9221A-E MAIN 18-Oct-0722-Oct-07Coliform, fecal -- >160,000
SM-9221A-E MAIN 18-Oct-0722-Oct-07Coliform, fecal -- ND
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SM-9230A-B MAIN 18-Oct-0722-Oct-07Fecal Enterococci NA
SM-9230A-B MAIN 18-Oct-0722-Oct-07Fecal Enterococci ND
SM-9230A-B MAIN 18-Oct-0722-Oct-07Fecal Enterococci ND
SM2120-B MAIN 18-Oct-0718-Oct-07Color COLOR ND
SM2120-B MAIN 18-Oct-0718-Oct-07Color COLOR 22.0
SM2120-B MAIN 18-Oct-0718-Oct-07Color COLOR ND
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MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
umhos/cm WETCHEU 10.0 5.0 1 BM <ND 0
umhos/cm WETCHE 10.0 5.0 1 P0 1,010 1010 0
pH unit WETCHEUNA 0.01 0.01 1 BM NA 0
pH unit WETCHE 0.01 0.01 1 P0 8.13 8.13 0
mg/L WETCHEU 10.0 5.0 1 BM <ND 0
mg/L WETCHE 10.0 5.0 1 P0 660 660 0
mg/L WETCHEU 5.00 0.50 1 BM <ND 0
mg/L WETCHE 5.00 0.50 1 P0 15.0 15.0 0
mg/L WETCHEU 5.00 0.50 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 BM <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 10.1 10.1 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.002 0.001 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.002 0.001 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINOR 0.05 0.01 1 P0 0.050 0.050 0
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ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.020 0.020 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.020 0.020 1 BM <ND 0
ug/L ORG-2 U 0.075 0.075 1 BM <ND 0
ug/L ORG-2 U 0.050 0.050 1 BM <ND 0
ug/L ORG-2 U 0.050 0.050 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 5.0 5.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.020 0.020 1 BM <ND 0
ug/L ORG-2 U 0.020 0.020 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.050 0.050 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.050 0.050 1 BM <ND 0
ug/L ORG-2 U 0.02 0.02 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 10 10 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
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ug/L ORG-2 U 0.075 0.075 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.02 0.02 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 10 10 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.60 0.60 1 BM <ND 0
ug/L ORG-2 U 0.30 0.30 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
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ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.60 0.60 1 P0 <ND 0
ug/L ORG-2 U 0.30 0.30 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
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ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
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ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 7.20 7.20 0
ug/L ORG-2 0.50 0.25 1 P0 2.45 2.45 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 15.3 15.3 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 4.56 4.56 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
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ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
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ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 3.0 3.0 1 BM <ND 0
ug/L ORG-2 U 5.0 5.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 3.0 3.0 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
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ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 5.0 5.0 1 BM <ND 0
ug/L ORG-2 U 3.0 3.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 5.0 5.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 3.0 3.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
mg/L WETCHEU 2.0 1.0 1 BM <ND 0
mg/L WETCHEU 2.0 1.0 1 BM <ND 0
mg/L WETCHEU 2.0 1.0 1 BM <ND 0
mg/L WETCHEU 2.0 1.0 1 BM <ND 0
mg/L WETCHEUNA 0.01 0.01 1 BM NA 0
mg/L WETCHEUNA 0.01 0.01 1 BM NA 0
mg/L WETCHEUNA 0.01 0.01 1 BM NA 0
mg/L WETCHEU 1.00 0.10 1 BM <ND 0
mg/L WETCHEU 10.0 2.5 1 BM <ND 0
mg/L WETCHEU 0.20 0.10 1 BM <ND 0
mg/L WETCHEU 2.0 1.0 1 BM <ND 0
mg/L WETCHEU 0.10 0.01 1 BM <ND 0
mg/L WETCHEU 0.02 0.01 1 BM <ND 0
mg/L WETCHEUNA 0.01 0.01 1 BM NA 0
mg/L WETCHEU 10.0 1.0 1 BM <ND 0
mg/L WETCHEU 0.05 0.03 1 BM <ND 0

RB-AR46904



mg/L WETCHEU 10.0 5.0 1 BM <ND 0
mg/L WETCHEU 0.10 0.05 1 BM <ND 0
mg/L WETCHEU 0.10 0.05 1 BM <ND 0
mg/L WETCHEU 0.02 0.01 1 BM <ND 0
mg/L WETCHEU 0.02 0.01 1 BM <ND 0
mg/L WETCHEU 0.10 0.02 1 BM <ND 0
mg/L WETCHEU 0.01 0.01 1 BM <ND 0
mg/L WETCHEU 0.20 0.10 1 BM <ND 0
mg/L WETCHEU 0.50 0.10 1 BM <ND 0
mg/L WETCHEU 0.02 0.01 1 BM <ND 0
mg/L WETCHE 2.0 1.0 1 P0 156 156 0
mg/L WETCHE 2.0 1.0 1 P0 4.00 4.00 0
mg/L WETCHEU 2.0 1.0 1 P0 <ND 0
mg/L WETCHE 2.0 1.0 1 P0 160 160 0
mg/L WETCHE 0.01 0.01 1 P0 8.62 8.62 0
mg/L WETCHE 0.01 0.01 1 P0 8.29 8.29 0
mg/L WETCHE 0.01 0.01 1 P0 1.95 1.95 0
mg/L WETCHE 1.00 0.10 1 P0 110 110 0
mg/L WETCHE 10.0 2.5 1 P0 863 863 0
mg/L WETCHE 0.20 0.10 1 P0 0.260 0.260 0
mg/L WETCHE 2.0 1.0 1 P0 228 228 0
mg/L WETCHE 0.10 0.01 1 P0 1.55 1.55 0
mg/L WETCHE 0.02 0.01 1 P0 0.100 0.100 0
mg/L WETCHE 0.01 0.01 1 P0 8.09 8.09 0
mg/L WETCHE 10.0 1.0 1 P0 105 105 0
mg/L WETCHE 0.05 0.03 1 P0 0.105 0.105 0
mg/L WETCHE 10.0 5.0 1 P0 584 584 0
mg/L WETCHEJ 0.10 0.05 1 P0 0.050J 0.050 0
mg/L WETCHE 0.10 0.05 1 P0 59.9 59.9 0
mg/L WETCHEU 0.02 0.01 1 P0 <ND 0
mg/L WETCHE 0.02 0.01 1 P0 0.024 0.024 0
mg/L WETCHE 0.10 0.02 1 P0 20.4 20.4 0
mg/L WETCHE 0.01 0.01 1 P0 0.010 0.010 0
mg/L WETCHE 0.20 0.10 1 P0 10.6 10.6 0
mg/L WETCHE 0.50 0.10 1 P0 76.4 76.4 0
mg/L WETCHE 0.02 0.01 1 P0 0.050 0.050 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >160,000 >160000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >160,000 >160000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR46905



MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
Color Units ORG-4 U 1.0 1.0 1 BM <ND 0
Color Units ORG-4 1.0 1.0 1 P0 22.0 22.0 0
Color Units ORG-4 U 1.0 1.0 1 P0 <ND 0

RB-AR46906



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL TD_EXT
AETB 10/18/2007   :   /  /       : 10/18/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/18/2007   :
AETB 10/18/2007   :   /  /       : 10/18/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/18/2007   :
AETB 10/18/2007   :   /  /       : 10/23/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/23/2007   :
AETB 10/18/2007   :   /  /       : 10/19/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/19/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/19/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/18/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/18/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/18/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :

RB-AR46907



AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :

RB-AR46908



AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/25/2007   :
AETB 10/18/2007   :   /  /       : 10/26/2007   :
AETB 10/18/2007   :   /  /       : 10/26/2007   :
AETB 10/18/2007   :   /  /       : 10/26/2007   :
AETB 10/18/2007   :   /  /       : 10/26/2007   :
AETB 10/18/2007   :   /  /       : 10/26/2007   :
AETB 10/18/2007   :   /  /       : 10/26/2007   :
AETB 10/18/2007   :   /  /       : 10/26/2007   :
AETB 10/18/2007   :   /  /       : 10/26/2007   :
AETB 10/18/2007   :   /  /       : 10/26/2007   :
AETB 10/18/2007   :   /  /       : 10/26/2007   :
AETB 10/18/2007   :   /  /       : 10/26/2007   :
AETB 10/18/2007   :   /  /       : 10/26/2007   :
AETB 10/18/2007   :   /  /       : 10/26/2007   :
AETB 10/18/2007   :   /  /       : 10/26/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/26/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/26/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/26/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/26/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/26/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/26/2007   :

RB-AR46909



AETB 10/18/2007   : 10/18/2007   : 10/26/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/26/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/26/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/26/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/26/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/26/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/26/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/26/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :

RB-AR46910



AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :

RB-AR46911



AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :

RB-AR46912



AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/31/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :

RB-AR46913



AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :

RB-AR46914



AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/29/2007   :
AETB 10/18/2007   :   /  /       : 10/22/2007   :
AETB 10/18/2007   :   /  /       : 10/22/2007   :
AETB 10/18/2007   :   /  /       : 10/22/2007   :
AETB 10/18/2007   :   /  /       : 10/22/2007   :
AETB 10/18/2007   :   /  /       : 10/22/2007   :
AETB 10/18/2007   :   /  /       : 10/22/2007   :
AETB 10/18/2007   :   /  /       : 10/22/2007   :
AETB 10/18/2007   :   /  /       : 10/22/2007   :
AETB 10/18/2007   :   /  /       : 10/22/2007   :
AETB 10/18/2007   :   /  /       : 10/22/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/22/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/22/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/22/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/22/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/22/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/22/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/22/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/22/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/22/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/22/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :

RB-AR46915



AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/24/2007   :
AETB 10/18/2007   :   /  /       : 10/18/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/18/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/18/2007   :
AETB 10/18/2007   :   /  /       : 10/18/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/18/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/18/2007   :

RB-AR46916



AETB 10/18/2007   :   /  /       : 10/18/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/18/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/18/2007   :
AETB 10/18/2007   :   /  /       : 10/18/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/18/2007   :
AETB 10/18/2007   : 10/18/2007   : 10/18/2007   :

RB-AR46917



TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE QCBATCHNO
10/18/2007   : 20071018 2007101820071018 SMURRF Santa Monica, CA 101807          ~ 101807
10/18/2007   : 20071018200710182007101820071018 SMURRF Santa Monica, CA 101807          ~ 101807
10/18/2007   : 20071018 2007101820071018 SMURRF Santa Monica, CA 101807          ~ 101807
10/18/2007   : 20071018200710182007101820071018 SMURRF Santa Monica, CA 101807          ~ 101807
10/23/2007   : 20071018 2007102320071023 SMURRF Santa Monica, CA 102307          ~ 102307
10/23/2007   : 20071018200710182007102320071023 SMURRF Santa Monica, CA 102307          ~ 102307
10/19/2007   : 20071018 2007101920071019 SMURRF Santa Monica, CA 101907          ~ 101907
10/19/2007   : 20071018200710182007101920071019 SMURRF Santa Monica, CA 101907          ~ 101907
10/19/2007   : 20071018200710182007101920071019 SMURRF Santa Monica, CA 101907          ~ 101907
10/24/2007   : 20071018 2007102420071024 SMURRF Santa Monica, CA 102407          ~ 102407
10/24/2007   : 20071018200710182007102420071024 SMURRF Santa Monica, CA 102407          ~ 102407
10/24/2007   : 20071018200710182007102420071024 SMURRF Santa Monica, CA 102407          ~ 102407
10/18/2007   : 20071018 2007101820071018 SMURRF Santa Monica, CA 101807          ~ 101807
10/18/2007   : 20071018200710182007101820071018 SMURRF Santa Monica, CA 101807          ~ 101807
10/18/2007   : 20071018200710182007101820071018 SMURRF Santa Monica, CA 101807          ~ 101807
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407

RB-AR46918



10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018 2007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507

RB-AR46919



10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/25/2007   : 20071018200710182007102520071025 SMURRF Santa Monica, CA 102507          ~ 102507
10/29/2007   : 20071018 2007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018 2007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018 2007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018 2007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018 2007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018 2007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018 2007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018 2007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018 2007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018 2007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018 2007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018 2007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018 2007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018 2007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018200710182007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018200710182007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018200710182007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018200710182007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018200710182007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018200710182007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607

RB-AR46920



10/29/2007   : 20071018200710182007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018200710182007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018200710182007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018200710182007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018200710182007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018200710182007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018200710182007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/29/2007   : 20071018200710182007102620071029 SMURRF Santa Monica, CA 102607          ~ 102607
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
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10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
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10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
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10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018200710182007103120071031 SMURRF Santa Monica, CA 103107          ~ 103107
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
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10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018 2007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
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10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/31/2007   : 20071018200710182007102920071031 SMURRF Santa Monica, CA 102907          ~ 102907
10/22/2007   : 20071018 2007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018 2007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018 2007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018 2007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018 2007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018 2007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018 2007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018 2007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018 2007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018 2007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018200710182007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018200710182007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018200710182007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018200710182007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018200710182007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018200710182007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018200710182007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018200710182007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018200710182007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/22/2007   : 20071018200710182007102220071022 SMURRF Santa Monica, CA 102207          ~ 102207
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
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10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018 2007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/26/2007   : 20071018200710182007102420071026 SMURRF Santa Monica, CA 102407          ~ 102407
10/22/2007   : 20071018 2007101820071022 SMURRF Santa Monica, CA
10/22/2007   : 20071018200710182007101820071022 SMURRF Santa Monica, CA
10/22/2007   : 20071018200710182007101820071022 SMURRF Santa Monica, CA
10/22/2007   : 20071018 2007101820071022 SMURRF Santa Monica, CA
10/22/2007   : 20071018200710182007101820071022 SMURRF Santa Monica, CA
10/22/2007   : 20071018200710182007101820071022 SMURRF Santa Monica, CA
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10/22/2007   : 20071018 2007101820071022 SMURRF Santa Monica, CA
10/22/2007   : 20071018200710182007101820071022 SMURRF Santa Monica, CA
10/22/2007   : 20071018200710182007101820071022 SMURRF Santa Monica, CA
10/18/2007   : 20071018 2007101820071018 SMURRF Santa Monica, CA 101807          ~ 101807
10/18/2007   : 20071018200710182007101820071018 SMURRF Santa Monica, CA 101807          ~ 101807
10/18/2007   : 20071018200710182007101820071018 SMURRF Santa Monica, CA 101807          ~ 101807

RB-AR46928



PROCESSING PRP_METHOD MRESULT COCNUMBER
120.1 5.0 47248
120.1 1010 47248
150.1 0.01 47248
150.1 8.13 47248
160.1 5.0 47248
160.1 660 47248
160.2 0.50 47248
160.2 15.0 47248
160.2 0.50 47248
3510C 0.5 47248
3510C 0.5 47248
3510C 0.5 47248
180.1 0.5 47248
180.1 10.1 47248
180.1 0.5 47248
200.2 0.05 47248
200.2 0.05 47248
200.2 0.01 47248
200.2 0.01 47248
200.2 0.01 47248
200.2 0.01 47248
200.2 0.05 47248
200.2 0.001 47248
200.2 0.01 47248
200.2 0.05 47248
200.2 0.01 47248
200.2 0.05 47248
200.2 0.01 47248
200.2 0.05 47248
200.2 0.05 47248
200.2 0.01 47248
200.2 0.01 47248
200.2 0.01 47248
200.2 0.01 47248
200.2 0.05 47248
200.2 0.001 47248
200.2 0.01 47248
200.2 0.05 47248
200.2 0.01 47248
200.2 0.05 47248
200.2 0.050 47248

RB-AR46929



508 0.10 47248
508 0.10 47248
508 0.10 47248
508 0.10 47248
508 0.10 47248
508 0.10 47248
508 0.10 47248
508 0.020 47248
508 0.010 47248
508 0.020 47248
508 0.075 47248
508 0.050 47248
508 0.050 47248
508 0.10 47248
508 5.0 47248
508 0.50 47248
508 0.020 47248
508 0.020 47248
508 0.010 47248
508 0.050 47248
508 0.10 47248
508 0.050 47248
508 0.02 47248
508 0.20 47248
508 0.010 47248
508 0.010 47248
508 0.50 47248
508 1.0 47248
508 10 47248
508 0.50 47248
508 1.0 47248
508 0.010 47248
508 0.10 47248
508 0.10 47248
508 0.10 47248
508 0.10 47248
508 0.10 47248
508 0.10 47248
508 0.10 47248
508 0.020 47248
508 0.010 47248
508 0.020 47248
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508 0.075 47248
508 0.050 47248
508 0.050 47248
508 0.10 47248
508 5.0 47248
508 0.50 47248
508 0.020 47248
508 0.020 47248
508 0.010 47248
508 0.050 47248
508 0.10 47248
508 0.050 47248
508 0.02 47248
508 0.20 47248
508 0.010 47248
508 0.010 47248
508 0.50 47248
508 1.0 47248
508 10 47248
508 0.50 47248
508 1.0 47248
508 0.010 47248
515.3 0.20 47248
515.3 0.20 47248
515.3 0.50 47248
515.3 2.0 47248
515.3 1.0 47248
515.3 0.50 47248
515.3 2.0 47248
515.3 0.50 47248
515.3 0.10 47248
515.3 0.60 47248
515.3 0.30 47248
515.3 0.50 47248
515.3 0.20 47248
515.3 1.0 47248
515.3 0.20 47248
515.3 0.20 47248
515.3 0.50 47248
515.3 2.0 47248
515.3 1.0 47248
515.3 0.50 47248
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515.3 2.0 47248
515.3 0.50 47248
515.3 0.10 47248
515.3 0.60 47248
515.3 0.30 47248
515.3 0.50 47248
515.3 0.20 47248
515.3 1.0 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.5 47248
524.2 0.5 47248
524.2 0.25 47248
524.2 0.5 47248
524.2 0.25 47248
524.2 0.5 47248
524.2 0.5 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
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524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.5 47248
524.2 0.5 47248
524.2 0.5 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.5 47248
524.2 0.5 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
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524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.5 47248
524.2 0.5 47248
524.2 0.25 47248
524.2 0.5 47248
524.2 0.25 47248
524.2 0.5 47248
524.2 0.5 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 7.20 47248
524.2 2.45 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 15.3 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 4.56 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.5 47248
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524.2 0.5 47248
524.2 0.5 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.5 47248
524.2 0.5 47248
524.2 0.25 47248
524.2 0.25 47248
524.2 0.25 47248
525.2 0.10 47248
525.2 0.10 47248
525.2 1.0 47248
525.2 0.20 47248
525.2 0.10 47248
525.2 0.20 47248
525.2 0.10 47248
525.2 0.10 47248
525.2 0.10 47248
525.2 0.20 47248
525.2 0.10 47248
525.2 0.10 47248
525.2 0.20 47248
525.2 0.10 47248
525.2 0.10 47248
525.2 1.0 47248
525.2 0.20 47248
525.2 0.10 47248
525.2 0.20 47248
525.2 0.10 47248
525.2 0.10 47248
525.2 0.10 47248
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525.2 0.20 47248
525.2 0.10 47248
525.2 0.10 47248
525.2 0.20 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.10 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 3.0 47248
525.2 5.0 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.10 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 3.0 47248
525.2 5.0 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
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525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
525.2 0.50 47248
531.1 2.0 47248
531.1 2.0 47248
531.1 2.0 47248
531.1 2.0 47248
531.1 2.0 47248
531.1 5.0 47248
531.1 3.0 47248
531.1 2.0 47248
531.1 2.0 47248
531.1 5.0 47248
531.1 2.0 47248
531.1 2.0 47248
531.1 2.0 47248
531.1 2.0 47248
531.1 2.0 47248
531.1 5.0 47248
531.1 3.0 47248
531.1 2.0 47248
531.1 2.0 47248
531.1 5.0 47248
VARIOUS 1.0 47248
VARIOUS 1.0 47248
VARIOUS 1.0 47248
VARIOUS 1.0 47248
VARIOUS 0.01 47248
VARIOUS 0.01 47248
VARIOUS 0.01 47248
VARIOUS 0.10 47248
VARIOUS 2.5 47248
VARIOUS 0.10 47248
VARIOUS 1.0 47248
VARIOUS 0.01 47248
VARIOUS 0.01 47248
VARIOUS 0.01 47248
VARIOUS 1.0 47248
VARIOUS 0.03 47248
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VARIOUS 5.0 47248
VARIOUS 0.05 47248
VARIOUS 0.05 47248
VARIOUS 0.01 47248
VARIOUS 0.01 47248
VARIOUS 0.02 47248
VARIOUS 0.01 47248
VARIOUS 0.10 47248
VARIOUS 0.10 47248
VARIOUS 0.01 47248
VARIOUS 156 47248
VARIOUS 4.00 47248
VARIOUS 1.0 47248
VARIOUS 160 47248
VARIOUS 8.62 47248
VARIOUS 8.29 47248
VARIOUS 1.95 47248
VARIOUS 110 47248
VARIOUS 863 47248
VARIOUS 0.260 47248
VARIOUS 228 47248
VARIOUS 1.55 47248
VARIOUS 0.100 47248
VARIOUS 8.09 47248
VARIOUS 105 47248
VARIOUS 0.105 47248
VARIOUS 584 47248
VARIOUS 0.050 47248
VARIOUS 59.9 47248
VARIOUS 0.01 47248
VARIOUS 0.024 47248
VARIOUS 20.4 47248
VARIOUS 0.010 47248
VARIOUS 10.6 47248
VARIOUS 76.4 47248
VARIOUS 0.050 47248
SM9221AD 1.1 47248
SM9221AD 1.1 47248
SM9221AD 1.1 47248
SM9221AE 1.1 47248
SM9221AE 1.1 47248
SM9221AE 1.1 47248
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SM9230AB 1.1 47248
SM9230AB 1.1 47248
SM9230AB 1.1 47248
SM2120B 1.0 47248
SM2120B 22.0 47248
SM2120B 1.0 47248
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PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-11/01/07 Method Blank    44615        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-11/01/07 SMURRF-Influent    44615 44615.01 01-Nov-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-11/01/07 SMURRF-Effluent    44615 44615.02 01-Nov-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-11/01/07 Method Blank    44615        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-11/01/07 SMURRF-Influent    44615 44615.01 01-Nov-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-11/01/07 SMURRF-Effluent    44615 44615.02 01-Nov-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-11/01/07 Method Blank    44615        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-11/01/07 SMURRF-Influent    44615 44615.01 01-Nov-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-11/01/07 SMURRF-Effluent    44615 44615.02 01-Nov-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
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METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 01-Nov-0701-Nov-07Turbidity -- ND
180.1 MAIN 01-Nov-0701-Nov-07Turbidity -- 51.8
180.1 MAIN 01-Nov-0701-Nov-07Turbidity -- ND
SM-9221A-D MAIN 01-Nov-0705-Nov-07Coliform, total -- NA
SM-9221A-D MAIN 01-Nov-0705-Nov-07Coliform, total -- 350,000
SM-9221A-D MAIN 01-Nov-0703-Nov-07Coliform, total -- ND
SM-9221A-E MAIN 01-Nov-0705-Nov-07Coliform, fecal -- NA
SM-9221A-E MAIN 01-Nov-0705-Nov-07Coliform, fecal -- 350,000
SM-9221A-E MAIN 01-Nov-0703-Nov-07Coliform, fecal -- ND
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MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 51.8 51.8 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 350,000 350000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 350,000 350000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
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COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 11/01/2007   :   /  /       :
AETB 11/01/2007   : 11/01/2007   :
AETB 11/01/2007   : 11/01/2007   :
AETB 11/01/2007   :   /  /       :
AETB 11/01/2007   : 11/01/2007   :
AETB 11/01/2007   : 11/01/2007   :
AETB 11/01/2007   :   /  /       :
AETB 11/01/2007   : 11/01/2007   :
AETB 11/01/2007   : 11/01/2007   :
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TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
11/01/2007   : 11/01/2007   : 20071101 2007110120071101 SMURRF Santa Monica, CA
11/01/2007   : 11/01/2007   : 20071101200711012007110120071101 SMURRF Santa Monica, CA
11/01/2007   : 11/01/2007   : 20071101200711012007110120071101 SMURRF Santa Monica, CA
11/01/2007   : 11/05/2007   : 20071101 2007110120071105 SMURRF Santa Monica, CA
11/01/2007   : 11/05/2007   : 20071101200711012007110120071105 SMURRF Santa Monica, CA
11/01/2007   : 11/03/2007   : 20071101200711012007110120071103 SMURRF Santa Monica, CA
11/01/2007   : 11/05/2007   : 20071101 2007110120071105 SMURRF Santa Monica, CA
11/01/2007   : 11/05/2007   : 20071101200711012007110120071105 SMURRF Santa Monica, CA
11/01/2007   : 11/03/2007   : 20071101200711012007110120071103 SMURRF Santa Monica, CA
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QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
110107          ~ 110107 180.1 0.5 47497
110107          ~ 110107 180.1 51.8 47497
110107          ~ 110107 180.1 0.5 47497

SM9221AD 1.1 47497
SM9221AD 350000 47497
SM9221AD 1.1 47497
SM9221AE 1.1 47497
SM9221AE 350000 47497
SM9221AE 1.1 47497
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PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-11/06/07 Method Blank    44668        MBAQ   -   - Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-11/06/07 SMURRF-Influent    44668 44668.01 06-Nov-07Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-11/06/07 SMURRF-Effluent    44668 44668.02 06-Nov-07Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-11/06/07 Method Blank    44668        MBAQ   -   - Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-11/06/07 SMURRF-Influent    44668 44668.01 06-Nov-07Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-11/06/07 SMURRF-Effluent    44668 44668.02 06-Nov-07Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-11/06/07 Method Blank    44668        MBAQ   -   - Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-11/06/07 SMURRF-Influent    44668 44668.01 06-Nov-07Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-11/06/07 SMURRF-Effluent    44668 44668.02 06-Nov-07Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-11/06/07 Method Blank    44668        MBAQ   -   - Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-11/06/07 SMURRF-Influent    44668 44668.01 06-Nov-07Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-11/06/07 SMURRF-Effluent    44668 44668.02 06-Nov-07Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-11/06/07 Method Blank    44668        MBAQ   -   - Aqueous Oil and Grease, Gravimetric
SMURRF-11/06/07 SMURRF-Influent    44668 44668.01 06-Nov-07Aqueous Oil and Grease, Gravimetric
SMURRF-11/06/07 SMURRF-Effluent    44668 44668.02 06-Nov-07Aqueous Oil and Grease, Gravimetric
SMURRF-11/06/07 Method Blank    44668        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-11/06/07 SMURRF-Influent    44668 44668.01 06-Nov-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-11/06/07 SMURRF-Effluent    44668 44668.02 06-Nov-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-11/06/07 Method Blank    44668        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-11/06/07 SMURRF-Influent    44668 44668.01 06-Nov-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-11/06/07 SMURRF-Effluent    44668 44668.02 06-Nov-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-11/06/07 Method Blank    44668        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-11/06/07 SMURRF-Influent    44668 44668.01 06-Nov-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-11/06/07 SMURRF-Effluent    44668 44668.02 06-Nov-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-11/06/07 Method Blank    44668        MBAQ   -   - Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-11/06/07 SMURRF-Influent    44668 44668.01 06-Nov-07Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-11/06/07 SMURRF-Effluent    44668 44668.02 06-Nov-07Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-11/06/07 Method Blank    44668        MBAQ   -   - Aqueous Color (By Visual Comparison)
SMURRF-11/06/07 SMURRF-Influent    44668 44668.01 06-Nov-07Aqueous Color (By Visual Comparison)
SMURRF-11/06/07 SMURRF-Effluent    44668 44668.02 06-Nov-07Aqueous Color (By Visual Comparison)
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METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
120.1 MAIN 06-Nov-0706-Nov-07Specific conductance -- ND
120.1 MAIN 06-Nov-0706-Nov-07Specific conductance -- 1,080
120.1 MAIN 06-Nov-0706-Nov-07Specific conductance -- 940
150.1 MAIN 06-Nov-0706-Nov-07pH PHSOIL NA
150.1 MAIN 06-Nov-0706-Nov-07pH PHSOIL 8.08
150.1 MAIN 06-Nov-0706-Nov-07pH PHSOIL 8.20
160.1 MAIN 06-Nov-0707-Nov-07Total Dissolved Solids 10-33-3 ND
160.1 MAIN 06-Nov-0707-Nov-07Total Dissolved Solids 10-33-3 736
160.1 MAIN 06-Nov-0707-Nov-07Total Dissolved Solids 10-33-3 620
160.2 MAIN 06-Nov-0706-Nov-07Total Suspended Solids (TSS) ND
160.2 MAIN 06-Nov-0706-Nov-07Total Suspended Solids (TSS) 6.00
160.2 MAIN 06-Nov-0706-Nov-07Total Suspended Solids (TSS) ND
1664 MAIN 08-Nov-0708-Nov-07Oil and Grease OILGREASE ND
1664 MAIN 08-Nov-0708-Nov-07Oil and Grease OILGREASE ND
1664 MAIN 08-Nov-0708-Nov-07Oil and Grease OILGREASE ND
180.1 MAIN 06-Nov-0706-Nov-07Turbidity -- ND
180.1 MAIN 06-Nov-0706-Nov-07Turbidity -- 7.71
180.1 MAIN 06-Nov-0706-Nov-07Turbidity -- 0.88J
SM-9221A-D MAIN 06-Nov-0712-Nov-07Coliform, total -- NA
SM-9221A-D MAIN 06-Nov-0712-Nov-07Coliform, total -- >1,600
SM-9221A-D MAIN 06-Nov-0708-Nov-07Coliform, total -- ND
SM-9221A-E MAIN 06-Nov-0712-Nov-07Coliform, fecal -- NA
SM-9221A-E MAIN 06-Nov-0712-Nov-07Coliform, fecal -- >1,600
SM-9221A-E MAIN 06-Nov-0708-Nov-07Coliform, fecal -- ND
SM-9230A-B MAIN 06-Nov-0712-Nov-07Fecal Enterococci NA
SM-9230A-B MAIN 06-Nov-0712-Nov-07Fecal Enterococci ND
SM-9230A-B MAIN 06-Nov-0708-Nov-07Fecal Enterococci ND
SM2120-B MAIN 06-Nov-0706-Nov-07Color COLOR ND
SM2120-B MAIN 06-Nov-0706-Nov-07Color COLOR 31.0
SM2120-B MAIN 06-Nov-0706-Nov-07Color COLOR 2.00
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MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
umhos/cm WETCHEU 10.0 5.0 1 BM <ND 0
umhos/cm WETCHE 10.0 5.0 1 P0 1,080 1080 0
umhos/cm WETCHE 10.0 5.0 1 P0 940 940 0
pH unit WETCHEUNA 0.01 0.01 1 BM NA 0
pH unit WETCHE 0.01 0.01 1 P0 8.08 8.08 0
pH unit WETCHE 0.01 0.01 1 P0 8.20 8.20 0
mg/L WETCHEU 10.0 5.0 1 BM <ND 0
mg/L WETCHE 10.0 5.0 1 P0 736 736 0
mg/L WETCHE 10.0 5.0 1 P0 620 620 0
mg/L WETCHEU 5.00 0.50 1 BM <ND 0
mg/L WETCHE 5.00 0.50 1 P0 6.00 6.00 0
mg/L WETCHEU 5.00 0.50 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 BM <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 7.71 7.71 0
NTU WETCHEJ 1.0 0.5 1 P0 0.88J 0.88 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >1,600 >1600 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >1,600 >1600 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
Color Units ORG-4 U 1.0 1.0 1 BM <ND 0
Color Units ORG-4 1.0 1.0 1 P0 31.0 31.0 0
Color Units ORG-4 1.0 1.0 1 P0 2.00 2.00 0
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COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 11/06/2007   :   /  /       :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   :   /  /       :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   :   /  /       :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   :   /  /       :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   :   /  /       :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   :   /  /       :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   :   /  /       :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   :   /  /       :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   :   /  /       :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   :   /  /       :
AETB 11/06/2007   : 11/06/2007   :
AETB 11/06/2007   : 11/06/2007   :
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TD_EXT TD_ANAL S_RECEIS_COLL S_EXT S_ANAL ANALYST SITE
11/06/2007   : 11/06/2007   : 20071106 2007110620071106 SMURRF Santa Monica, CA
11/06/2007   : 11/06/2007   : 20071106200711062007110620071106 SMURRF Santa Monica, CA
11/06/2007   : 11/06/2007   : 20071106200711062007110620071106 SMURRF Santa Monica, CA
11/06/2007   : 11/06/2007   : 20071106 2007110620071106 SMURRF Santa Monica, CA
11/06/2007   : 11/06/2007   : 20071106200711062007110620071106 SMURRF Santa Monica, CA
11/06/2007   : 11/06/2007   : 20071106200711062007110620071106 SMURRF Santa Monica, CA
11/06/2007   : 11/07/2007   : 20071106 2007110620071107 SMURRF Santa Monica, CA
11/06/2007   : 11/07/2007   : 20071106200711062007110620071107 SMURRF Santa Monica, CA
11/06/2007   : 11/07/2007   : 20071106200711062007110620071107 SMURRF Santa Monica, CA
11/06/2007   : 11/06/2007   : 20071106 2007110620071106 SMURRF Santa Monica, CA
11/06/2007   : 11/06/2007   : 20071106200711062007110620071106 SMURRF Santa Monica, CA
11/06/2007   : 11/06/2007   : 20071106200711062007110620071106 SMURRF Santa Monica, CA
11/08/2007   : 11/08/2007   : 20071106 2007110820071108 SMURRF Santa Monica, CA
11/08/2007   : 11/08/2007   : 20071106200711062007110820071108 SMURRF Santa Monica, CA
11/08/2007   : 11/08/2007   : 20071106200711062007110820071108 SMURRF Santa Monica, CA
11/06/2007   : 11/06/2007   : 20071106 2007110620071106 SMURRF Santa Monica, CA
11/06/2007   : 11/06/2007   : 20071106200711062007110620071106 SMURRF Santa Monica, CA
11/06/2007   : 11/06/2007   : 20071106200711062007110620071106 SMURRF Santa Monica, CA
11/06/2007   : 11/12/2007   : 20071106 2007110620071112 SMURRF Santa Monica, CA
11/06/2007   : 11/12/2007   : 20071106200711062007110620071112 SMURRF Santa Monica, CA
11/06/2007   : 11/08/2007   : 20071106200711062007110620071108 SMURRF Santa Monica, CA
11/06/2007   : 11/12/2007   : 20071106 2007110620071112 SMURRF Santa Monica, CA
11/06/2007   : 11/12/2007   : 20071106200711062007110620071112 SMURRF Santa Monica, CA
11/06/2007   : 11/08/2007   : 20071106200711062007110620071108 SMURRF Santa Monica, CA
11/06/2007   : 11/12/2007   : 20071106 2007110620071112 SMURRF Santa Monica, CA
11/06/2007   : 11/12/2007   : 20071106200711062007110620071112 SMURRF Santa Monica, CA
11/06/2007   : 11/08/2007   : 20071106200711062007110620071108 SMURRF Santa Monica, CA
11/06/2007   : 11/06/2007   : 20071106 2007110620071106 SMURRF Santa Monica, CA
11/06/2007   : 11/06/2007   : 20071106200711062007110620071106 SMURRF Santa Monica, CA
11/06/2007   : 11/06/2007   : 20071106200711062007110620071106 SMURRF Santa Monica, CA
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QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
110607          ~ 110607 120.1 5.0 47500
110607          ~ 110607 120.1 1080 47500
110607          ~ 110607 120.1 940 47500
110607          ~ 110607 150.1 0.01 47500
110607          ~ 110607 150.1 8.08 47500
110607          ~ 110607 150.1 8.20 47500
110607          ~ 110607 160.1 5.0 47500
110607          ~ 110607 160.1 736 47500
110607          ~ 110607 160.1 620 47500
110607          ~ 110607 160.2 0.50 47500
110607          ~ 110607 160.2 6.00 47500
110607          ~ 110607 160.2 0.50 47500
110807          ~ 110807 3510C 0.5 47500
110807          ~ 110807 3510C 0.5 47500
110807          ~ 110807 3510C 0.5 47500
110607          ~ 110607 180.1 0.5 47500
110607          ~ 110607 180.1 7.71 47500
110607          ~ 110607 180.1 0.88 47500

SM9221AD 1.1 47500
SM9221AD 1.1 47500
SM9221AD 1.1 47500
SM9221AE 1.1 47500
SM9221AE 1.1 47500
SM9221AE 1.1 47500
SM9230AB 1.1 47500
SM9230AB 1.1 47500
SM9230AB 1.1 47500

110607          ~ 110607 SM2120B 1.0 47500
110607          ~ 110607 SM2120B 31.0 47500
110607          ~ 110607 SM2120B 2.00 47500

RB-AR46951



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-11/13/07 Method Blank    44747        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-11/13/07 SMURRF-Influent    44747 44747.01 13-Nov-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-11/13/07 SMURRF-Effluent    44747 44747.02 13-Nov-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-11/13/07 Method Blank    44747        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-11/13/07 SMURRF-Influent    44747 44747.01 13-Nov-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-11/13/07 SMURRF-Effluent    44747 44747.02 13-Nov-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-11/13/07 Method Blank    44747        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-11/13/07 SMURRF-Influent    44747 44747.01 13-Nov-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-11/13/07 SMURRF-Effluent    44747 44747.02 13-Nov-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
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METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 13-Nov-0713-Nov-07Turbidity -- ND
180.1 MAIN 13-Nov-0713-Nov-07Turbidity -- 10.3
180.1 MAIN 13-Nov-0713-Nov-07Turbidity -- ND
SM-9221A-D MAIN 13-Nov-0717-Nov-07Coliform, total -- NA
SM-9221A-D MAIN 13-Nov-0717-Nov-07Coliform, total -- 900,000
SM-9221A-D MAIN 13-Nov-0715-Nov-07Coliform, total -- ND
SM-9221A-E MAIN 13-Nov-0717-Nov-07Coliform, fecal -- NA
SM-9221A-E MAIN 13-Nov-0717-Nov-07Coliform, fecal -- 40,000
SM-9221A-E MAIN 13-Nov-0715-Nov-07Coliform, fecal -- ND
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MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 10.3 10.3 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 900,000 900000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 40,000 40000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
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COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 11/13/2007   :   /  /       :
AETB 11/13/2007   : 11/13/2007   :
AETB 11/13/2007   : 11/13/2007   :
AETB 11/13/2007   :   /  /       :
AETB 11/13/2007   : 11/13/2007   :
AETB 11/13/2007   : 11/13/2007   :
AETB 11/13/2007   :   /  /       :
AETB 11/13/2007   : 11/13/2007   :
AETB 11/13/2007   : 11/13/2007   :
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TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
11/13/2007   : 11/13/2007   : 20071113 2007111320071113 SMURRF Santa Monica, CA
11/13/2007   : 11/13/2007   : 20071113200711132007111320071113 SMURRF Santa Monica, CA
11/13/2007   : 11/13/2007   : 20071113200711132007111320071113 SMURRF Santa Monica, CA
11/13/2007   : 11/17/2007   : 20071113 2007111320071117 SMURRF Santa Monica, CA
11/13/2007   : 11/17/2007   : 20071113200711132007111320071117 SMURRF Santa Monica, CA
11/13/2007   : 11/15/2007   : 20071113200711132007111320071115 SMURRF Santa Monica, CA
11/13/2007   : 11/17/2007   : 20071113 2007111320071117 SMURRF Santa Monica, CA
11/13/2007   : 11/17/2007   : 20071113200711132007111320071117 SMURRF Santa Monica, CA
11/13/2007   : 11/15/2007   : 20071113200711132007111320071115 SMURRF Santa Monica, CA
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QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
111307          ~ 111307 180.1 0.5 47501
111307          ~ 111307 180.1 10.3 47501
111307          ~ 111307 180.1 0.5 47501

SM9221AD 1.1 47501
SM9221AD 900000 47501
SM9221AD 1.1 47501
SM9221AE 1.1 47501
SM9221AE 40000 47501
SM9221AE 1.1 47501
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PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-11/20/07 Method Blank    44858        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-11/20/07 SMURRF-Influent    44858 44858.01 20-Nov-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-11/20/07 SMURRF-Effluent    44858 44858.02 20-Nov-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-11/20/07 Method Blank    44858        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-11/20/07 SMURRF-Influent    44858 44858.01 20-Nov-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-11/20/07 SMURRF-Effluent    44858 44858.02 20-Nov-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-11/20/07 Method Blank    44858        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-11/20/07 SMURRF-Influent    44858 44858.01 20-Nov-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-11/20/07 SMURRF-Effluent    44858 44858.02 20-Nov-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
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METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 20-Nov-0720-Nov-07Turbidity -- ND
180.1 MAIN 20-Nov-0720-Nov-07Turbidity -- 9.36
180.1 MAIN 20-Nov-0720-Nov-07Turbidity -- ND
SM-9221A-D MAIN 20-Nov-0726-Nov-07Coliform, total -- ND
SM-9221A-D MAIN 20-Nov-0726-Nov-07Coliform, total -- 300,000
SM-9221A-D MAIN 20-Nov-0726-Nov-07Coliform, total -- ND
SM-9221A-E MAIN 20-Nov-0726-Nov-07Coliform, fecal -- ND
SM-9221A-E MAIN 20-Nov-0726-Nov-07Coliform, fecal -- 300,000
SM-9221A-E MAIN 20-Nov-0726-Nov-07Coliform, fecal -- ND
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MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 9.36 9.36 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE U 1.1 1.1 1 BM <ND 0
MPN/100 mL NONE 1.1 1.1 1 P0 300,000 300000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE U 1.1 1.1 1 BM <ND 0
MPN/100 mL NONE 1.1 1.1 1 P0 300,000 300000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
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COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 11/20/2007   :   /  /       :
AETB 11/20/2007   : 11/20/2007   :
AETB 11/20/2007   : 11/20/2007   :
AETB 11/20/2007   :   /  /       :
AETB 11/20/2007   : 11/20/2007   :
AETB 11/20/2007   : 11/20/2007   :
AETB 11/20/2007   :   /  /       :
AETB 11/20/2007   : 11/20/2007   :
AETB 11/20/2007   : 11/20/2007   :
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TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
11/20/2007   : 11/20/2007   : 20071120 2007112020071120 SMURRF Santa Monica, CA
11/20/2007   : 11/20/2007   : 20071120200711202007112020071120 SMURRF Santa Monica, CA
11/20/2007   : 11/20/2007   : 20071120200711202007112020071120 SMURRF Santa Monica, CA
11/20/0007   : 11/26/2007   : 20071120 0007112020071126 SMURRF Santa Monica, CA
11/20/0007   : 11/26/2007   : 20071120200711200007112020071126 SMURRF Santa Monica, CA
11/20/0007   : 11/26/2007   : 20071120200711200007112020071126 SMURRF Santa Monica, CA
11/20/2007   : 11/26/2007   : 20071120 2007112020071126 SMURRF Santa Monica, CA
11/20/2007   : 11/26/2007   : 20071120200711202007112020071126 SMURRF Santa Monica, CA
11/20/2007   : 11/26/2007   : 20071120200711202007112020071126 SMURRF Santa Monica, CA
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QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
112007          ~ 112007 180.1 0.5 54942
112007          ~ 112007 180.1 9.36 54942
112007          ~ 112007 180.1 0.5 54942

SM9221A 1.1 54942
SM9221A 300000 54942
SM9221A 1.1 54942
SM9221A 1.1 54942
SM9221A 300000 54942
SM9221A 1.1 54942
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PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-11/29/07 Method Blank    44943        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-11/29/07 SMURRF-Influent    44943 44943.01 29-Nov-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-11/29/07 SMURRF-Effluent    44943 44943.02 29-Nov-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-11/29/07 Method Blank    44943        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-11/29/07 SMURRF-Influent    44943 44943.01 29-Nov-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-11/29/07 SMURRF-Effluent    44943 44943.02 29-Nov-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-11/29/07 Method Blank    44943        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-11/29/07 SMURRF-Influent    44943 44943.01 29-Nov-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-11/29/07 SMURRF-Effluent    44943 44943.02 29-Nov-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
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METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 29-Nov-0729-Nov-07Turbidity -- ND
180.1 MAIN 29-Nov-0729-Nov-07Turbidity -- 26.5
180.1 MAIN 29-Nov-0729-Nov-07Turbidity -- 1.09
SM-9221A-D MAIN 29-Nov-0704-Dec-07Coliform, total -- NA
SM-9221A-D MAIN 29-Nov-0704-Dec-07Coliform, total -- 220,000
SM-9221A-D MAIN 29-Nov-0704-Dec-07Coliform, total -- >8.0
SM-9221A-E MAIN 29-Nov-0704-Dec-07Coliform, fecal -- NA
SM-9221A-E MAIN 29-Nov-0704-Dec-07Coliform, fecal -- 900
SM-9221A-E MAIN 29-Nov-0704-Dec-07Coliform, fecal -- >8.0
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MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 26.5 26.5 0
NTU WETCHE 1.0 0.5 1 P0 1.09 1.09 0
MPN/100 mL NONE UNA 2.0 2.0 1 BM NA 0
MPN/100 mL NONE 2.0 2.0 1 P0 220,000 220000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >8.0 >8.0 0
MPN/100 mL NONE UNA 2.0 2.0 1 BM NA 0
MPN/100 mL NONE 2.0 2.0 1 P0 900 900 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >8.0 >8.0 0
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COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 11/29/2007   :   /  /       :
AETB 11/29/2007   : 11/29/2007   :
AETB 11/29/2007   : 11/29/2007   :
AETB 11/29/2007   :   /  /       :
AETB 11/29/2007   : 11/29/2007   :
AETB 11/29/2007   : 11/29/2007   :
AETB 11/29/2007   :   /  /       :
AETB 11/29/2007   : 11/29/2007   :
AETB 11/29/2007   : 11/29/2007   :
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TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
11/29/2007   : 11/29/2007   : 20071129 2007112920071129 SMURRF Santa Monica, CA
11/29/2007   : 11/29/2007   : 20071129200711292007112920071129 SMURRF Santa Monica, CA
11/29/2007   : 11/29/2007   : 20071129200711292007112920071129 SMURRF Santa Monica, CA
11/29/2007   : 12/04/2007   : 20071129 2007112920071204 SMURRF Santa Monica, CA
11/29/2007   : 12/04/2007   : 20071129200711292007112920071204 SMURRF Santa Monica, CA
11/29/2007   : 12/04/2007   : 20071129200711292007112920071204 SMURRF Santa Monica, CA
11/29/2007   : 12/04/2007   : 20071129 2007112920071204 SMURRF Santa Monica, CA
11/29/2007   : 12/04/2007   : 20071129200711292007112920071204 SMURRF Santa Monica, CA
11/29/2007   : 12/04/2007   : 20071129200711292007112920071204 SMURRF Santa Monica, CA

RB-AR46968



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
112907          ~ 112907 180.1 0.5 54941
112907          ~ 112907 180.1 26.5 54941
112907          ~ 112907 180.1 1.09 54941

SM9221AD 2.0 54941
SM9221AD 220000 54941
SM9221AD 1.1 54941
SM9221AE 2.0 54941
SM9221AE 900 54941
SM9221AE 1.1 54941

RB-AR46969



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURFF-12/04/07 Method Blank    45031        MBAQ   -   - Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURFF-12/04/07 SMURRF-Influent    45031 45031.01 04-Dec-07Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURFF-12/04/07 SMURRF-Effluent    45031 45031.02 04-Dec-07Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURFF-12/04/07 Method Blank    45031        MBAQ   -   - Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURFF-12/04/07 SMURRF-Influent    45031 45031.01 04-Dec-07Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURFF-12/04/07 SMURRF-Effluent    45031 45031.02 04-Dec-07Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURFF-12/04/07 Method Blank    45031        MBAQ   -   - Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURFF-12/04/07 SMURRF-Influent    45031 45031.01 04-Dec-07Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURFF-12/04/07 SMURRF-Effluent    45031 45031.02 04-Dec-07Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURFF-12/04/07 Method Blank    45031        MBAQ   -   - Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURFF-12/04/07 SMURRF-Influent    45031 45031.01 04-Dec-07Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURFF-12/04/07 SMURRF-Effluent    45031 45031.02 04-Dec-07Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURFF-12/04/07 Method Blank    45031        MBAQ   -   - Aqueous Oil and Grease, Gravimetric
SMURFF-12/04/07 SMURRF-Influent    45031 45031.01 04-Dec-07Aqueous Oil and Grease, Gravimetric
SMURFF-12/04/07 SMURRF-Effluent    45031 45031.02 04-Dec-07Aqueous Oil and Grease, Gravimetric
SMURFF-12/04/07 Method Blank    45031        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURFF-12/04/07 SMURRF-Influent    45031 45031.01 04-Dec-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURFF-12/04/07 SMURRF-Effluent    45031 45031.02 04-Dec-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURFF-12/04/07 Method Blank    45031        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURFF-12/04/07 SMURRF-Influent    45031 45031.01 04-Dec-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURFF-12/04/07 SMURRF-Effluent    45031 45031.02 04-Dec-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURFF-12/04/07 Method Blank    45031        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURFF-12/04/07 SMURRF-Influent    45031 45031.01 04-Dec-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURFF-12/04/07 SMURRF-Effluent    45031 45031.02 04-Dec-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURFF-12/04/07 Method Blank    45031        MBAQ   -   - Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURFF-12/04/07 SMURRF-Influent    45031 45031.01 04-Dec-07Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURFF-12/04/07 SMURRF-Effluent    45031 45031.02 04-Dec-07Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURFF-12/04/07 Method Blank    45031        MBAQ   -   - Aqueous Color (By Visual Comparison)
SMURFF-12/04/07 SMURRF-Influent    45031 45031.01 04-Dec-07Aqueous Color (By Visual Comparison)
SMURFF-12/04/07 SMURRF-Effluent    45031 45031.02 04-Dec-07Aqueous Color (By Visual Comparison)

RB-AR46970



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
120.1 MAIN 04-Dec-0704-Dec-07Specific conductance -- ND
120.1 MAIN 04-Dec-0704-Dec-07Specific conductance -- 1,170
120.1 MAIN 04-Dec-0704-Dec-07Specific conductance -- 860
150.1 MAIN 04-Dec-0704-Dec-07pH PHSOIL NA
150.1 MAIN 04-Dec-0704-Dec-07pH PHSOIL 7.84
150.1 MAIN 04-Dec-0704-Dec-07pH PHSOIL 8.14
160.1 MAIN 06-Dec-0706-Dec-07Total Dissolved Solids 10-33-3 ND
160.1 MAIN 06-Dec-0706-Dec-07Total Dissolved Solids 10-33-3 805
160.1 MAIN 06-Dec-0706-Dec-07Total Dissolved Solids 10-33-3 565
160.2 MAIN 05-Dec-0705-Dec-07Total Suspended Solids (TSS) ND
160.2 MAIN 05-Dec-0705-Dec-07Total Suspended Solids (TSS) 11.0
160.2 MAIN 05-Dec-0705-Dec-07Total Suspended Solids (TSS) ND
1664 MAIN 05-Dec-0705-Dec-07Oil and Grease OILGREASE ND
1664 MAIN 05-Dec-0705-Dec-07Oil and Grease OILGREASE ND
1664 MAIN 05-Dec-0705-Dec-07Oil and Grease OILGREASE ND
180.1 MAIN 04-Dec-0704-Dec-07Turbidity -- ND
180.1 MAIN 04-Dec-0704-Dec-07Turbidity -- 5.81
180.1 MAIN 04-Dec-0704-Dec-07Turbidity -- ND
SM-9221A-D MAIN 04-Dec-0706-Dec-07Coliform, total -- NA
SM-9221A-D MAIN 04-Dec-0706-Dec-07Coliform, total -- >160,000
SM-9221A-D MAIN 04-Dec-0706-Dec-07Coliform, total -- >23.0
SM-9221A-E MAIN 04-Dec-0706-Dec-07Coliform, fecal -- NA
SM-9221A-E MAIN 04-Dec-0706-Dec-07Coliform, fecal -- >160,000
SM-9221A-E MAIN 04-Dec-0706-Dec-07Coliform, fecal -- ND
SM-9230A-B MAIN 04-Dec-0706-Dec-07Fecal Enterococci NA
SM-9230A-B MAIN 04-Dec-0706-Dec-07Fecal Enterococci <2.00
SM-9230A-B MAIN 04-Dec-0706-Dec-07Fecal Enterococci ND
SM2120-B MAIN 04-Dec-0706-Dec-07Color COLOR ND
SM2120-B MAIN 04-Dec-0706-Dec-07Color COLOR 22.0
SM2120-B MAIN 04-Dec-0706-Dec-07Color COLOR ND

RB-AR46971



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
umhos/cm WETCHEU 10.0 5.0 1 BM <ND 0
umhos/cm WETCHE 10.0 5.0 1 P0 1,170 1170 0
umhos/cm WETCHE 10.0 5.0 1 P0 860 860 0
pH unit WETCHEUNA 0.01 0.01 1 BM NA 0
pH unit WETCHE 0.01 0.01 1 P0 7.84 7.84 0
pH unit WETCHE 0.01 0.01 1 P0 8.14 8.14 0
mg/L WETCHEU 10.0 5.0 1 BM <ND 0
mg/L WETCHE 10.0 5.0 1 P0 805 805 0
mg/L WETCHE 10.0 5.0 1 P0 565 565 0
mg/L WETCHEU 5.00 0.50 1 BM <ND 0
mg/L WETCHE 5.00 0.50 1 P0 11.0 11.0 0
mg/L WETCHEU 5.00 0.50 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 BM <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 5.81 5.81 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >160,000 >160000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >23.0 >23.0 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >160,000 >160000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <<2.00 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
Color Units ORG-4 U 1.0 1.0 1 BM <ND 0
Color Units ORG-4 1.0 1.0 1 P0 22.0 22.0 0
Color Units ORG-4 U 1.0 1.0 1 P0 <ND 0

RB-AR46972



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 12/04/2007   :   /  /       :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   :   /  /       :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   :   /  /       :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   :   /  /       :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   :   /  /       :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   :   /  /       :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   :   /  /       :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   :   /  /       :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   :   /  /       :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   :   /  /       :
AETB 12/04/2007   : 12/04/2007   :
AETB 12/04/2007   : 12/04/2007   :

RB-AR46973



TD_EXT TD_ANAL S_RECEIS_COLL S_EXT S_ANAL ANALYST SITE
12/04/2007   : 12/04/2007   : 20071204 2007120420071204 SMURRF Santa Monica, CA
12/04/2007   : 12/04/2007   : 20071204200712042007120420071204 SMURRF Santa Monica, CA
12/04/2007   : 12/04/2007   : 20071204200712042007120420071204 SMURRF Santa Monica, CA
12/04/2007   : 12/04/2007   : 20071204 2007120420071204 SMURRF Santa Monica, CA
12/04/2007   : 12/04/2007   : 20071204200712042007120420071204 SMURRF Santa Monica, CA
12/04/2007   : 12/04/2007   : 20071204200712042007120420071204 SMURRF Santa Monica, CA
12/06/2007   : 12/06/2007   : 20071204 2007120620071206 SMURRF Santa Monica, CA
12/06/2007   : 12/06/2007   : 20071204200712042007120620071206 SMURRF Santa Monica, CA
12/06/2007   : 12/06/2007   : 20071204200712042007120620071206 SMURRF Santa Monica, CA
12/05/2007   : 12/05/2007   : 20071204 2007120520071205 SMURRF Santa Monica, CA
12/05/2007   : 12/05/2007   : 20071204200712042007120520071205 SMURRF Santa Monica, CA
12/05/2007   : 12/05/2007   : 20071204200712042007120520071205 SMURRF Santa Monica, CA
12/05/2007   : 12/05/2007   : 20071204 2007120520071205 SMURRF Santa Monica, CA
12/05/2007   : 12/05/2007   : 20071204200712042007120520071205 SMURRF Santa Monica, CA
12/05/2007   : 12/05/2007   : 20071204200712042007120520071205 SMURRF Santa Monica, CA
12/04/2007   : 12/04/2007   : 20071204 2007120420071204 SMURRF Santa Monica, CA
12/04/2007   : 12/04/2007   : 20071204200712042007120420071204 SMURRF Santa Monica, CA
12/04/2007   : 12/04/2007   : 20071204200712042007120420071204 SMURRF Santa Monica, CA
12/04/2007   : 12/06/2007   : 20071204 2007120420071206 SMURRF Santa Monica, CA
12/04/2007   : 12/06/2007   : 20071204200712042007120420071206 SMURRF Santa Monica, CA
12/04/2007   : 12/06/2007   : 20071204200712042007120420071206 SMURRF Santa Monica, CA
12/04/2007   : 12/06/2007   : 20071204 2007120420071206 SMURRF Santa Monica, CA
12/04/2007   : 12/06/2007   : 20071204200712042007120420071206 SMURRF Santa Monica, CA
12/04/2007   : 12/06/2007   : 20071204200712042007120420071206 SMURRF Santa Monica, CA
12/04/2007   : 12/06/2007   : 20071204 2007120420071206 SMURRF Santa Monica, CA
12/04/2007   : 12/06/2007   : 20071204200712042007120420071206 SMURRF Santa Monica, CA
12/04/2007   : 12/06/2007   : 20071204200712042007120420071206 SMURRF Santa Monica, CA
12/04/2007   : 12/06/2007   : 20071204 2007120420071206 SMURRF Santa Monica, CA
12/04/2007   : 12/06/2007   : 20071204200712042007120420071206 SMURRF Santa Monica, CA
12/04/2007   : 12/06/2007   : 20071204200712042007120420071206 SMURRF Santa Monica, CA

RB-AR46974



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
120407          ~ 120407 120.1 5.0 54939
120407          ~ 120407 120.1 1170 54939
120407          ~ 120407 120.1 860 54939
120407          ~ 120407 150.1 0.01 54939
120407          ~ 120407 150.1 7.84 54939
120407          ~ 120407 150.1 8.14 54939
120607          ~ 120607 160.1 5.0 54939
120607          ~ 120607 160.1 805 54939
120607          ~ 120607 160.1 565 54939
120507          ~ 120507 160.2 0.50 54939
120507          ~ 120507 160.2 11.0 54939
120507          ~ 120507 160.2 0.50 54939
120507          ~ 120507 3510C 0.5 54939
120507          ~ 120507 3510C 0.5 54939
120507          ~ 120507 3510C 0.5 54939
120407          ~ 120407 180.1 0.5 54939
120407          ~ 120407 180.1 5.81 54939
120407          ~ 120407 180.1 0.5 54939

SM9221A 1.1 54939
SM9221A 1.1 54939
SM9221A 1.1 54939
SM-9221A 1.1 54939
SM-9221A 1.1 54939
SM-9221A 1.1 54939
SM-9230A 1.1 54939
SM-9230A 1.1 54939
SM-9230A 1.1 54939

120407          ~ 120407 SM2120 1.0 54939
120407          ~ 120407 SM2120 22.0 54939
120407          ~ 120407 SM2120 1.0 54939

RB-AR46975



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-12/11/07 Method Blank    45163        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-12/11/07 SMURRF-Influent    45163 45163.01 11-Dec-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-12/11/07 SMURRF-Effluent    45163 45163.02 11-Dec-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-12/11/07 Method Blank    45163        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-12/11/07 SMURRF-Influent    45163 45163.01 11-Dec-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-12/11/07 SMURRF-Effluent    45163 45163.02 11-Dec-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-12/11/07 Method Blank    45163        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-12/11/07 SMURRF-Influent    45163 45163.01 11-Dec-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-12/11/07 SMURRF-Effluent    45163 45163.02 11-Dec-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR46976



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 11-Dec-0711-Dec-07Turbidity -- ND
180.1 MAIN 11-Dec-0711-Dec-07Turbidity -- 6.28
180.1 MAIN 11-Dec-0711-Dec-07Turbidity -- ND
SM-9221A-D MAIN 11-Dec-0716-Dec-07Coliform, total -- NA
SM-9221A-D MAIN 11-Dec-0716-Dec-07Coliform, total -- 130,000
SM-9221A-D MAIN 11-Dec-0713-Dec-07Coliform, total -- ND
SM-9221A-E MAIN 11-Dec-0716-Dec-07Coliform, fecal -- NA
SM-9221A-E MAIN 11-Dec-0716-Dec-07Coliform, fecal -- 800
SM-9221A-E MAIN 11-Dec-0713-Dec-07Coliform, fecal -- ND

RB-AR46977



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 6.28 6.28 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 2.0 2.0 1 P0 130,000 130000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 2.0 2.0 1 P0 800 800 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR46978



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 12/11/2007   :   /  /       :
AETB 12/11/2007   : 12/11/2007   :
AETB 12/11/2007   : 12/11/2007   :
AETB 12/11/2007   :   /  /       :
AETB 12/11/2007   : 12/11/2007   :
AETB 12/11/2007   : 12/11/2007   :
AETB 12/11/2007   :   /  /       :
AETB 12/11/2007   : 12/11/2007   :
AETB 12/11/2007   : 12/11/2007   :

RB-AR46979



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
12/11/2007   : 12/11/2007   : 20071211 2007121120071211 SMURRF Santa Monica, CA
12/11/2007   : 12/11/2007   : 20071211200712112007121120071211 SMURRF Santa Monica, CA
12/11/2007   : 12/11/2007   : 20071211200712112007121120071211 SMURRF Santa Monica, CA
12/11/2007   : 12/16/2007   : 20071211 2007121120071216 SMURRF Santa Monica, CA
12/11/2007   : 12/16/2007   : 20071211200712112007121120071216 SMURRF Santa Monica, CA
12/11/2007   : 12/13/2007   : 20071211200712112007121120071213 SMURRF Santa Monica, CA
12/11/2007   : 12/16/2007   : 20071211 2007121120071216 SMURRF Santa Monica, CA
12/11/2007   : 12/16/2007   : 20071211200712112007121120071216 SMURRF Santa Monica, CA
12/11/2007   : 12/13/2007   : 20071211200712112007121120071213 SMURRF Santa Monica, CA

RB-AR46980



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
121107          ~ 121107 180.1 0.5 53232
121107          ~ 121107 180.1 6.28 53232
121107          ~ 121107 180.1 0.5 53232

SM9221AD 1.1 53232
SM9221AD 130000 53232
SM9221AD 1.1 53232
SM9221AE 1.1 53232
SM9221AE 800 53232
SM9221AE 1.1 53232

RB-AR46981



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-12/27/07 Method Blank    45409        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-12/27/07 SMURRF-Influent    45409 45409.01 27-Dec-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-12/27/07 SMURRF-Effluent    45409 45409.02 27-Dec-07Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-12/27/07 Method Blank    45409        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-12/27/07 SMURRF-Influent    45409 45409.01 27-Dec-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-12/27/07 SMURRF-Effluent    45409 45409.02 27-Dec-07Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-12/27/07 Method Blank    45409        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-12/27/07 SMURRF-Influent    45409 45409.01 27-Dec-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-12/27/07 SMURRF-Effluent    45409 45409.02 27-Dec-07Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR46982



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 27-Dec-0727-Dec-07Turbidity -- ND
180.1 MAIN 27-Dec-0727-Dec-07Turbidity -- 3.94
180.1 MAIN 27-Dec-0727-Dec-07Turbidity -- ND
SM-9221A-D MAIN 02-Jan-0802-Jan-08Coliform, total -- NA
SM-9221A-D MAIN 02-Jan-0802-Jan-08Coliform, total -- 110,000
SM-9221A-D MAIN 02-Jan-0802-Jan-08Coliform, total -- ND
SM-9221A-E MAIN 02-Jan-0802-Jan-08Coliform, fecal -- NA
SM-9221A-E MAIN 02-Jan-0802-Jan-08Coliform, fecal -- 700
SM-9221A-E MAIN 02-Jan-0802-Jan-08Coliform, fecal -- ND

RB-AR46983



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 3.94 3.94 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 2.0 2.0 1 BM NA 0
MPN/100 mL NONE 2.0 2.0 1 P0 110,000 110000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 2.0 2.0 1 BM NA 0
MPN/100 mL NONE 2.0 2.0 1 P0 700 700 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR46984



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 12/27/2007   :   /  /       :
AETB 12/27/2007   : 12/27/2007   :
AETB 12/27/2007   : 12/27/2007   :
AETB 12/27/2007   :   /  /       :
AETB 12/27/2007   : 12/27/2007   :
AETB 12/27/2007   : 12/27/2007   :
AETB 12/27/2007   :   /  /       :
AETB 12/27/2007   : 12/27/2007   :
AETB 12/27/2007   : 12/27/2007   :

RB-AR46985



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
12/27/2007   : 12/27/2007   : 20071227 2007122720071227 SMURRF Santa Monica, CA
12/27/2007   : 12/27/2007   : 20071227200712272007122720071227 SMURRF Santa Monica, CA
12/27/2007   : 12/27/2007   : 20071227200712272007122720071227 SMURRF Santa Monica, CA
01/02/2008   : 01/02/2008   : 20071227 2008010220080102 SMURRF Santa Monica, CA
01/02/2008   : 01/02/2008   : 20071227200712272008010220080102 SMURRF Santa Monica, CA
01/02/2008   : 01/02/2008   : 20071227200712272008010220080102 SMURRF Santa Monica, CA
01/02/2008   : 01/02/2008   : 20071227 2008010220080102 SMURRF Santa Monica, CA
01/02/2008   : 01/02/2008   : 20071227200712272008010220080102 SMURRF Santa Monica, CA
01/02/2008   : 01/02/2008   : 20071227200712272008010220080102 SMURRF Santa Monica, CA

RB-AR46986



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
122707          ~ 122707 180.1 0.5 54938
122707          ~ 122707 180.1 3.94 54938
122707          ~ 122707 180.1 0.5 54938

SM9221AD 2.0 54938
SM9221AD 110000 54938
SM9221AD 1.1 54938
SM9221AE 2.0 54938
SM9221AE 700 54938
SM9221AE 1.1 54938

RB-AR46987



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-01/03/08 Method Blank    45457        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-01/03/08 SMURRF-Influent    45457 45457.01 03-Jan-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-01/03/08 SMURRF-Effluent    45457 45457.02 03-Jan-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-01/03/08 Method Blank    45457        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-01/03/08 SMURRF-Influent    45457 45457.01 03-Jan-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-01/03/08 SMURRF-Effluent    45457 45457.02 03-Jan-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-01/03/08 Method Blank    45457        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-01/03/08 SMURRF-Influent    45457 45457.01 03-Jan-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-01/03/08 SMURRF-Effluent    45457 45457.02 03-Jan-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR46988



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 03-Jan-0803-Jan-08Turbidity -- ND
180.1 MAIN 03-Jan-0803-Jan-08Turbidity -- 3.92
180.1 MAIN 03-Jan-0803-Jan-08Turbidity -- ND
SM-9221A-D MAIN 03-Jan-0808-Jan-08Coliform, total -- NA
SM-9221A-D MAIN 03-Jan-0808-Jan-08Coliform, total -- 500,000
SM-9221A-D MAIN 03-Jan-0808-Jan-08Coliform, total -- ND
SM-9221A-E MAIN 03-Jan-0808-Jan-08Coliform, fecal -- NA
SM-9221A-E MAIN 03-Jan-0808-Jan-08Coliform, fecal -- 1,300
SM-9221A-E MAIN 03-Jan-0808-Jan-08Coliform, fecal -- ND

RB-AR46989



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 3.92 3.92 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 500,000 500000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 1,300 1300 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR46990



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 01/03/2008   :   /  /       :
AETB 01/03/2008   : 01/03/2008   :
AETB 01/03/2008   : 01/03/2008   :
AETB 01/03/2008   :   /  /       :
AETB 01/03/2008   : 01/03/2008   :
AETB 01/03/2008   : 01/03/2008   :
AETB 01/03/2008   :   /  /       :
AETB 01/03/2008   : 01/03/2008   :
AETB 01/03/2008   : 01/03/2008   :

RB-AR46991



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
01/03/2008   : 01/03/2008   : 20080103 2008010320080103 SMURRF Santa Monica, CA
01/03/2008   : 01/03/2008   : 20080103200801032008010320080103 SMURRF Santa Monica, CA
01/03/2008   : 01/03/2008   : 20080103200801032008010320080103 SMURRF Santa Monica, CA
01/03/2008   : 01/08/2008   : 20080103 2008010320080108 SMURRF Santa Monica, CA
01/03/2008   : 01/08/2008   : 20080103200801032008010320080108 SMURRF Santa Monica, CA
01/03/2008   : 01/08/2008   : 20080103200801032008010320080108 SMURRF Santa Monica, CA
01/03/2008   : 01/08/2008   : 20080103 2008010320080108 SMURRF Santa Monica, CA
01/03/2008   : 01/08/2008   : 20080103200801032008010320080108 SMURRF Santa Monica, CA
01/03/2008   : 01/08/2008   : 20080103200801032008010320080108 SMURRF Santa Monica, CA

RB-AR46992



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
010308          ~ 010308 180.1 0.5 53219
010308          ~ 010308 180.1 3.92 53219
010308          ~ 010308 180.1 0.5 53219

SM9221A 1.1 53219
SM9221A 500000 53219
SM9221A 1.1 53219
SM9221A 1.1 53219
SM9221A 1300 53219
SM9221A 1.1 53219

RB-AR46993



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-01/10/08 Method Blank    45551        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-01/10/08 SMURRF-Infulet    45551 45551.01 10-Jan-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-01/10/08 SMURRF-Effluent    45551 45551.02 10-Jan-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-01/10/08 Method Blank    45551        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-01/10/08 SMURRF-Infulet    45551 45551.01 10-Jan-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-01/10/08 SMURRF-Effluent    45551 45551.02 10-Jan-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-01/10/08 Method Blank    45551        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-01/10/08 SMURRF-Infulet    45551 45551.01 10-Jan-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-01/10/08 SMURRF-Effluent    45551 45551.02 10-Jan-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR46994



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 10-Jan-0810-Jan-08Turbidity -- ND
180.1 MAIN 10-Jan-0810-Jan-08Turbidity -- 7.85
180.1 MAIN 10-Jan-0810-Jan-08Turbidity -- ND
SM-9221A-D MAIN 10-Jan-0815-Jan-08Coliform, total -- NA
SM-9221A-D MAIN 10-Jan-0815-Jan-08Coliform, total -- 3,500
SM-9221A-D MAIN 10-Jan-0815-Jan-08Coliform, total -- ND
SM-9221A-E MAIN 10-Jan-0815-Jan-08Coliform, fecal -- NA
SM-9221A-E MAIN 10-Jan-0815-Jan-08Coliform, fecal -- 80.0
SM-9221A-E MAIN 10-Jan-0815-Jan-08Coliform, fecal -- ND

RB-AR46995



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 7.85 7.85 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 3,500 3500 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 80.0 80.0 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR46996



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 01/10/2008   :   /  /       :
AETB 01/10/2008   : 01/10/2008   :
AETB 01/10/2008   : 01/10/2008   :
AETB 01/10/2008   :   /  /       :
AETB 01/10/2008   : 01/10/2008   :
AETB 01/10/2008   : 01/10/2008   :
AETB 01/10/2008   :   /  /       :
AETB 01/10/2008   : 01/10/2008   :
AETB 01/10/2008   : 01/10/2008   :

RB-AR46997



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
01/10/2008   : 01/10/2008   : 20080110 2008011020080110 SMURRF Santa Monica, CA
01/10/2008   : 01/10/2008   : 20080110200801102008011020080110 SMURRF Santa Monica, CA
01/10/2008   : 01/10/2008   : 20080110200801102008011020080110 SMURRF Santa Monica, CA
01/10/2008   : 01/15/2008   : 20080110 2008011020080115 SMURRF Santa Monica, CA
01/10/2008   : 01/15/2008   : 20080110200801102008011020080115 SMURRF Santa Monica, CA
01/10/2008   : 01/15/2008   : 20080110200801102008011020080115 SMURRF Santa Monica, CA
01/10/2008   : 01/15/2008   : 20080110 2008011020080115 SMURRF Santa Monica, CA
01/10/2008   : 01/15/2008   : 20080110200801102008011020080115 SMURRF Santa Monica, CA
01/10/2008   : 01/15/2008   : 20080110200801102008011020080115 SMURRF Santa Monica, CA

RB-AR46998



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
011008          ~ 011008 180.1 0.5 54937
011008          ~ 011008 180.1 7.85 54937
011008          ~ 011008 180.1 0.5 54937

SM9221A 1.1 54937
SM9221A 3500 54937
SM9221A 1.1 54937
SM9221AE 1.1 54937
SM9221AE 80.0 54937
SM9221AE 1.1 54937

RB-AR46999



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Oil and Grease, Gravimetric
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Oil and Grease, Gravimetric
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Oil and Grease, Gravimetric
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)

RB-AR47000



SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs

RB-AR47001



SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
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SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
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SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
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SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
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SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
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SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
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SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
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SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
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SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
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SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
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SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
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SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
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SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous General Minerals
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-01/15/08 Method Blank    45618        MBAQ   -   - Aqueous Color (By Visual Comparison)
SMURRF-01/15/08 SMURRF- Influent    45618 45618.01 15-Jan-08Aqueous Color (By Visual Comparison)
SMURRF-01/15/08 SMURRF- Effluent    45618 45618.02 15-Jan-08Aqueous Color (By Visual Comparison)
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METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
160.2 MAIN 16-Jan-0816-Jan-08Total Suspended Solids (TSS) ND
160.2 MAIN 16-Jan-0816-Jan-08Total Suspended Solids (TSS) 5.00
160.2 MAIN 16-Jan-0816-Jan-08Total Suspended Solids (TSS) ND
1664 MAIN 16-Jan-0816-Jan-08Oil and Grease OILGREASE ND
1664 MAIN 16-Jan-0816-Jan-08Oil and Grease OILGREASE ND
1664 MAIN 16-Jan-0816-Jan-08Oil and Grease OILGREASE ND
180.1 MAIN 15-Jan-0815-Jan-08Turbidity -- ND
180.1 MAIN 15-Jan-0815-Jan-08Turbidity -- 3.45
180.1 MAIN 15-Jan-0815-Jan-08Turbidity -- ND
200PPM MAIN 23-Jan-0823-Jan-08Antimony 7440-36-0 ND
200PPM MAIN 23-Jan-0823-Jan-08Arsenic 7440-38-2 ND
200PPM MAIN 23-Jan-0823-Jan-08Beryllium 7440-41-7 ND
200PPM MAIN 23-Jan-0823-Jan-08Cadmium 7440-43-9 ND
200PPM MAIN 23-Jan-0823-Jan-08Chromium 7440-47-3 ND
200PPM MAIN 23-Jan-0823-Jan-08Copper 7440-50-8 ND
200PPM MAIN 23-Jan-0823-Jan-08Lead 7439-92-1 ND
200PPM MAIN 23-Jan-0823-Jan-08Mercury (By EPA 245.1) 7439-97-6 ND
200PPM MAIN 23-Jan-0823-Jan-08Nickel 7440-02-0 ND
200PPM MAIN 23-Jan-0823-Jan-08Selenium 7782-49-2 ND
200PPM MAIN 23-Jan-0823-Jan-08Silver 7440-22-4 ND
200PPM MAIN 23-Jan-0823-Jan-08Thallium 7440-28-0 ND
200PPM MAIN 23-Jan-0823-Jan-08Zinc 7440-66-6 ND
200PPM MAIN 23-Jan-0823-Jan-08Antimony 7440-36-0 ND
200PPM MAIN 23-Jan-0823-Jan-08Arsenic 7440-38-2 ND
200PPM MAIN 23-Jan-0823-Jan-08Beryllium 7440-41-7 ND
200PPM MAIN 23-Jan-0823-Jan-08Cadmium 7440-43-9 ND
200PPM MAIN 23-Jan-0823-Jan-08Chromium 7440-47-3 ND
200PPM MAIN 23-Jan-0823-Jan-08Copper 7440-50-8 0.027J
200PPM MAIN 23-Jan-0823-Jan-08Lead 7439-92-1 ND
200PPM MAIN 23-Jan-0823-Jan-08Mercury (By EPA 245.1) 7439-97-6 ND
200PPM MAIN 23-Jan-0823-Jan-08Nickel 7440-02-0 ND
200PPM MAIN 23-Jan-0823-Jan-08Selenium 7782-49-2 ND
200PPM MAIN 23-Jan-0823-Jan-08Silver 7440-22-4 ND
200PPM MAIN 23-Jan-0823-Jan-08Thallium 7440-28-0 ND
200PPM MAIN 23-Jan-0823-Jan-08Zinc 7440-66-6 0.053
200PPM MAIN 23-Jan-0823-Jan-08Antimony 7440-36-0 ND
200PPM MAIN 23-Jan-0823-Jan-08Arsenic 7440-38-2 ND
200PPM MAIN 23-Jan-0823-Jan-08Beryllium 7440-41-7 ND
200PPM MAIN 23-Jan-0823-Jan-08Cadmium 7440-43-9 ND
200PPM MAIN 23-Jan-0823-Jan-08Chromium 7440-47-3 ND
200PPM MAIN 23-Jan-0823-Jan-08Copper 7440-50-8 0.011J
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200PPM MAIN 23-Jan-0823-Jan-08Lead 7439-92-1 ND
200PPM MAIN 23-Jan-0823-Jan-08Mercury (By EPA 245.1) 7439-97-6 ND
200PPM MAIN 23-Jan-0823-Jan-08Nickel 7440-02-0 ND
200PPM MAIN 23-Jan-0823-Jan-08Selenium 7782-49-2 ND
200PPM MAIN 23-Jan-0823-Jan-08Silver 7440-22-4 ND
200PPM MAIN 23-Jan-0823-Jan-08Thallium 7440-28-0 ND
200PPM MAIN 23-Jan-0823-Jan-08Zinc 7440-66-6 0.042J
508 MAIN 21-Jan-0823-Jan-08Aroclor-1016 (PCB-1016) 12674-11-2 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1221 (PCB-1221) 11104-28-2 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1232 (PCB-1232) 11141-16-5 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1242 (PCB-1242) 53469-21-9 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1248 (PCB-1248) 12672-29-6 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1254 (PCB-1254) 11097-69-1 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1260 (PCB-1260) 11096-82-5 ND
508 MAIN 21-Jan-0823-Jan-084,4'-DDD (DDD) 72-54-8 ND
508 MAIN 21-Jan-0823-Jan-084,4'-DDE (DDE) 72-55-9 ND
508 MAIN 21-Jan-0823-Jan-084,4'-DDT (DDT) 50-29-3 ND
508 MAIN 21-Jan-0823-Jan-08Aldrin 309-00-2 ND
508 MAIN 21-Jan-0823-Jan-08alpha-Hexachlorocyclohexane (Alpha-BHC) 319-84-6 ND
508 MAIN 21-Jan-0823-Jan-08beta-Hexachlorocyclohexane (Betta-BHC) 319-85-7 ND
508 MAIN 21-Jan-0823-Jan-08Chlordane 57-74-9 ND
508 MAIN 21-Jan-0823-Jan-08Chlorothalonil 1897-45-6 ND
508 MAIN 21-Jan-0823-Jan-08delta-Hexachlorocyclohexane (Delta-BHC) 319-86-8 ND
508 MAIN 21-Jan-0823-Jan-08Dieldrin 60-57-1 ND
508 MAIN 21-Jan-0823-Jan-08Endosulfan 1 959-98-8 ND
508 MAIN 21-Jan-0823-Jan-08Endosulfan 11 33213-65-9 ND
508 MAIN 21-Jan-0823-Jan-08Endosulfan sulfate 1031-07-8 ND
508 MAIN 21-Jan-0823-Jan-08Endrin 72-20-8 ND
508 MAIN 21-Jan-0823-Jan-08Endrin aldehyde 7421-93-4 ND
508 MAIN 21-Jan-0823-Jan-08Endrin ketone 53494-70-5 ND
508 MAIN 21-Jan-0823-Jan-08gamma-Hexachlorocyclohexane (Gamma-BHC, Lindane) 58-89-9 ND
508 MAIN 21-Jan-0823-Jan-08Heptachlor 76-44-8 ND
508 MAIN 21-Jan-0823-Jan-08Heptachlor epoxide 1024-57-3 ND
508 MAIN 21-Jan-0823-Jan-08Hexachlorobenzene 118-74-1 ND
508 MAIN 21-Jan-0823-Jan-08Hexachlorocyclopentadiene 77-47-4 ND
508 MAIN 21-Jan-0823-Jan-08Methoxychlor 72-43-5 ND
508 MAIN 21-Jan-0823-Jan-08Propachlor 1918-16-7 ND
508 MAIN 21-Jan-0823-Jan-08Toxaphene 8001-35-2 ND
508 MAIN 21-Jan-0823-Jan-08Trifluralin 1582-09-8 ND
508 MAIN 21-Jan-0823-Jan-08Aldrin 309-00-2 ND
508 MAIN 21-Jan-0823-Jan-08alpha-Hexachlorocyclohexane (Alpha-BHC) 319-84-6 ND
508 MAIN 21-Jan-0823-Jan-08beta-Hexachlorocyclohexane (Betta-BHC) 319-85-7 ND
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508 MAIN 21-Jan-0823-Jan-08gamma-Hexachlorocyclohexane (Gamma-BHC, Lindane) 58-89-9 ND
508 MAIN 21-Jan-0823-Jan-08Chlordane 57-74-9 ND
508 MAIN 21-Jan-0823-Jan-084,4'-DDD (DDD) 72-54-8 ND
508 MAIN 21-Jan-0823-Jan-084,4'-DDE (DDE) 72-55-9 ND
508 MAIN 21-Jan-0823-Jan-084,4'-DDT (DDT) 50-29-3 ND
508 MAIN 21-Jan-0823-Jan-08Dieldrin 60-57-1 ND
508 MAIN 21-Jan-0823-Jan-08Endosulfan 1 959-98-8 ND
508 MAIN 21-Jan-0823-Jan-08Endosulfan 11 33213-65-9 ND
508 MAIN 21-Jan-0823-Jan-08Endosulfan sulfate 1031-07-8 ND
508 MAIN 21-Jan-0823-Jan-08Endrin 72-20-8 ND
508 MAIN 21-Jan-0823-Jan-08Endrin aldehyde 7421-93-4 ND
508 MAIN 21-Jan-0823-Jan-08Heptachlor 76-44-8 ND
508 MAIN 21-Jan-0823-Jan-08Heptachlor epoxide 1024-57-3 ND
508 MAIN 21-Jan-0823-Jan-08Methoxychlor 72-43-5 ND
508 MAIN 21-Jan-0823-Jan-08Toxaphene 8001-35-2 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1016 (PCB-1016) 12674-11-2 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1221 (PCB-1221) 11104-28-2 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1232 (PCB-1232) 11141-16-5 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1242 (PCB-1242) 53469-21-9 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1248 (PCB-1248) 12672-29-6 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1254 (PCB-1254) 11097-69-1 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1260 (PCB-1260) 11096-82-5 ND
508 MAIN 21-Jan-0823-Jan-08delta-Hexachlorocyclohexane (Delta-BHC) 319-86-8 ND
508 MAIN 21-Jan-0823-Jan-08Endrin ketone 53494-70-5 ND
508 MAIN 21-Jan-0823-Jan-08Hexachlorobenzene 118-74-1 ND
508 MAIN 21-Jan-0823-Jan-08Chlorothalonil 1897-45-6 ND
508 MAIN 21-Jan-0823-Jan-08Propachlor 1918-16-7 ND
508 MAIN 21-Jan-0823-Jan-08Trifluralin 1582-09-8 ND
508 MAIN 21-Jan-0823-Jan-08Hexachlorocyclopentadiene 77-47-4 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1016 (PCB-1016) 12674-11-2 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1221 (PCB-1221) 11104-28-2 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1232 (PCB-1232) 11141-16-5 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1242 (PCB-1242) 53469-21-9 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1248 (PCB-1248) 12672-29-6 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1254 (PCB-1254) 11097-69-1 ND
508 MAIN 21-Jan-0823-Jan-08Aroclor-1260 (PCB-1260) 11096-82-5 ND
508 MAIN 21-Jan-0823-Jan-084,4'-DDD (DDD) 72-54-8 ND
508 MAIN 21-Jan-0823-Jan-084,4'-DDE (DDE) 72-55-9 ND
508 MAIN 21-Jan-0823-Jan-084,4'-DDT (DDT) 50-29-3 ND
508 MAIN 21-Jan-0823-Jan-08Aldrin 309-00-2 ND
508 MAIN 21-Jan-0823-Jan-08alpha-Hexachlorocyclohexane (Alpha-BHC) 319-84-6 ND
508 MAIN 21-Jan-0823-Jan-08beta-Hexachlorocyclohexane (Betta-BHC) 319-85-7 ND
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508 MAIN 21-Jan-0823-Jan-08Chlordane 57-74-9 ND
508 MAIN 21-Jan-0823-Jan-08Chlorothalonil 1897-45-6 ND
508 MAIN 21-Jan-0823-Jan-08delta-Hexachlorocyclohexane (Delta-BHC) 319-86-8 ND
508 MAIN 21-Jan-0823-Jan-08Dieldrin 60-57-1 ND
508 MAIN 21-Jan-0823-Jan-08Endosulfan 1 959-98-8 ND
508 MAIN 21-Jan-0823-Jan-08Endosulfan 11 33213-65-9 ND
508 MAIN 21-Jan-0823-Jan-08Endosulfan sulfate 1031-07-8 ND
508 MAIN 21-Jan-0823-Jan-08Endrin 72-20-8 ND
508 MAIN 21-Jan-0823-Jan-08Endrin aldehyde 7421-93-4 ND
508 MAIN 21-Jan-0823-Jan-08Endrin ketone 53494-70-5 ND
508 MAIN 21-Jan-0823-Jan-08gamma-Hexachlorocyclohexane (Gamma-BHC, Lindane) 58-89-9 ND
508 MAIN 21-Jan-0823-Jan-08Heptachlor 76-44-8 ND
508 MAIN 21-Jan-0823-Jan-08Heptachlor epoxide 1024-57-3 ND
508 MAIN 21-Jan-0823-Jan-08Hexachlorobenzene 118-74-1 ND
508 MAIN 21-Jan-0823-Jan-08Hexachlorocyclopentadiene 77-47-4 ND
508 MAIN 21-Jan-0823-Jan-08Methoxychlor 72-43-5 ND
508 MAIN 21-Jan-0823-Jan-08Propachlor 1918-16-7 ND
508 MAIN 21-Jan-0823-Jan-08Toxaphene 8001-35-2 ND
508 MAIN 21-Jan-0823-Jan-08Trifluralin 1582-09-8 ND
515.3 MAIN 18-Jan-0822-Jan-082,4,5-T (2,4,5-Trichlorophenoxyacetic acid) 93-76-5 ND
515.3 MAIN 18-Jan-0822-Jan-082,4,5-TP 93-72-1 ND
515.3 MAIN 18-Jan-0822-Jan-082,4-D 94-75-7 ND
515.3 MAIN 18-Jan-0822-Jan-082,4-DB 94-82-6 ND
515.3 MAIN 18-Jan-0822-Jan-083,5-Dichlorobenzoic acid 51-365-5 ND
515.3 MAIN 18-Jan-0822-Jan-08Acifluorfen 50594-66-6 ND
515.3 MAIN 18-Jan-0822-Jan-08Bentazon 25057-89-0 ND
515.3 MAIN 18-Jan-0822-Jan-08Dalapon 75-99-0 ND
515.3 MAIN 18-Jan-0822-Jan-08DCPA 1861-32-1 ND
515.3 MAIN 18-Jan-0822-Jan-08Dicamba 1918-00-9 ND
515.3 MAIN 18-Jan-0822-Jan-08Dichloroprop 120-36-5 ND
515.3 MAIN 18-Jan-0822-Jan-08Dinoseb 88-85-7 ND
515.3 MAIN 18-Jan-0822-Jan-08Pentachlorophenol (PCP) 87-86-5 ND
515.3 MAIN 18-Jan-0822-Jan-08Picloram 1918-02-1 ND
515.3 MAIN 18-Jan-0822-Jan-08Acifluorfen 50594-66-6 ND
515.3 MAIN 18-Jan-0822-Jan-08Bentazon 25057-89-0 ND
515.3 MAIN 18-Jan-0822-Jan-082,4-D 94-75-7 ND
515.3 MAIN 18-Jan-0822-Jan-082,4-DB 94-82-6 ND
515.3 MAIN 18-Jan-0822-Jan-08Dalapon 75-99-0 0.50
515.3 MAIN 18-Jan-0822-Jan-08Dicamba 1918-00-9 ND
515.3 MAIN 18-Jan-0822-Jan-083,5-Dichlorobenzoic acid 51-365-5 ND
515.3 MAIN 18-Jan-0822-Jan-08Dichloroprop 120-36-5 ND
515.3 MAIN 18-Jan-0822-Jan-08Dinoseb 88-85-7 ND
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515.3 MAIN 18-Jan-0822-Jan-08Pentachlorophenol (PCP) 87-86-5 ND
515.3 MAIN 18-Jan-0822-Jan-08Picloram 1918-02-1 ND
515.3 MAIN 18-Jan-0822-Jan-082,4,5-T (2,4,5-Trichlorophenoxyacetic acid) 93-76-5 ND
515.3 MAIN 18-Jan-0822-Jan-082,4,5-TP 93-72-1 ND
515.3 MAIN 18-Jan-0822-Jan-08DCPA 1861-32-1 ND
515.3 MAIN 18-Jan-0822-Jan-082,4,5-T (2,4,5-Trichlorophenoxyacetic acid) 93-76-5 ND
515.3 MAIN 18-Jan-0822-Jan-082,4,5-TP 93-72-1 ND
515.3 MAIN 18-Jan-0822-Jan-082,4-D 94-75-7 ND
515.3 MAIN 18-Jan-0822-Jan-082,4-DB 94-82-6 ND
515.3 MAIN 18-Jan-0822-Jan-083,5-Dichlorobenzoic acid 51-365-5 ND
515.3 MAIN 18-Jan-0822-Jan-08Acifluorfen 50594-66-6 ND
515.3 MAIN 18-Jan-0822-Jan-08Bentazon 25057-89-0 ND
515.3 MAIN 18-Jan-0822-Jan-08Dalapon 75-99-0 ND
515.3 MAIN 18-Jan-0822-Jan-08DCPA 1861-32-1 ND
515.3 MAIN 18-Jan-0822-Jan-08Dicamba 1918-00-9 ND
515.3 MAIN 18-Jan-0822-Jan-08Dichloroprop 120-36-5 ND
515.3 MAIN 18-Jan-0822-Jan-08Dinoseb 88-85-7 ND
515.3 MAIN 18-Jan-0822-Jan-08Pentachlorophenol (PCP) 87-86-5 ND
515.3 MAIN 18-Jan-0822-Jan-08Picloram 1918-02-1 ND
524.2 MAIN 24-Jan-0824-Jan-081,1,1,2-Tetrachloroethane 630-20-6 ND
524.2 MAIN 24-Jan-0824-Jan-081,1,1-Trichloroethane 71-55-6 ND
524.2 MAIN 24-Jan-0824-Jan-081,1,2,2-Tetrachloroethane 79-34-5 ND
524.2 MAIN 24-Jan-0824-Jan-081,1,2-Trichloroethane 79-00-5 ND
524.2 MAIN 24-Jan-0824-Jan-081,1-Dichloroethane 75-34-3 ND
524.2 MAIN 24-Jan-0824-Jan-081,1-Dichloroethene 75-35-4 ND
524.2 MAIN 24-Jan-0824-Jan-081,1-Dichloropropene 563-58-6 ND
524.2 MAIN 24-Jan-0824-Jan-081,2,3-Trichlorobenzene 87-61-6 ND
524.2 MAIN 24-Jan-0824-Jan-081,2,3-Trichloropropane 96-18-4 ND
524.2 MAIN 24-Jan-0824-Jan-081,2,4-Trichlorobenzene 120-82-1 ND
524.2 MAIN 24-Jan-0824-Jan-081,2,4-Trimethylbenzene 95-63-6 ND
524.2 MAIN 24-Jan-0824-Jan-081,2-Dibromo-3-chloropropane (DBCP) 96-12-8 ND
524.2 MAIN 24-Jan-0824-Jan-081,2-Dibromoethane (EDB) 106-93-4 ND
524.2 MAIN 24-Jan-0824-Jan-081,2-Dichlorobenzene 95-50-1 ND
524.2 MAIN 24-Jan-0824-Jan-081,2-Dichloroethane (EDC) 107-06-2 ND
524.2 MAIN 24-Jan-0824-Jan-081,2-Dichloropropane 78-87-5 ND
524.2 MAIN 24-Jan-0824-Jan-081,3,5-Trimethylbenzene 108-67-8 ND
524.2 MAIN 24-Jan-0824-Jan-081,3-Dichlorobenzene 541-73-1 ND
524.2 MAIN 24-Jan-0824-Jan-081,3-Dichloropropane 142-28-9 ND
524.2 MAIN 24-Jan-0824-Jan-081,4-Dichlorobenzene 106-46-7 ND
524.2 MAIN 24-Jan-0824-Jan-082,2-Dichloropropane 594-20-7 ND
524.2 MAIN 24-Jan-0824-Jan-082-Butanone (MEK) 78-93-3 ND
524.2 MAIN 24-Jan-0824-Jan-082-Chloroethyl vinyl ether 110-75-8 ND
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524.2 MAIN 24-Jan-0824-Jan-082-Chlorotoluene 95-49-8 ND
524.2 MAIN 24-Jan-0824-Jan-082-Hexanone 591-78-6 ND
524.2 MAIN 24-Jan-0824-Jan-084-Chlorotoluene 106-43-4 ND
524.2 MAIN 24-Jan-0824-Jan-084-Methyl-2-pentanone (MIBK) 108-10-1 ND
524.2 MAIN 24-Jan-0824-Jan-08Acetone 67-64-1 ND
524.2 MAIN 24-Jan-0824-Jan-08Benzene 71-43-2 ND
524.2 MAIN 24-Jan-0824-Jan-08Bromobenzene (Phenyl bromide) 108-86-1 ND
524.2 MAIN 24-Jan-0824-Jan-08Bromochloromethane 74-97-5 ND
524.2 MAIN 24-Jan-0824-Jan-08Bromodichloromethane 75-27-4 ND
524.2 MAIN 24-Jan-0824-Jan-08Bromoform (Tribromomethane) 75-25-2 ND
524.2 MAIN 24-Jan-0824-Jan-08Bromomethane (Methyl bromide) 74-83-9 ND
524.2 MAIN 24-Jan-0824-Jan-08Carbon Disulfide 75-15-0 ND
524.2 MAIN 24-Jan-0824-Jan-08Carbon tetrachloride 56-23-5 ND
524.2 MAIN 24-Jan-0824-Jan-08Chlorobenzene 108-90-7 ND
524.2 MAIN 24-Jan-0824-Jan-08Chloroethane 75-00-3 ND
524.2 MAIN 24-Jan-0824-Jan-08Chloroform (Trichloromethane) 67-66-3 ND
524.2 MAIN 24-Jan-0824-Jan-08Chloromethane (Methyl chloride) 74-87-3 ND
524.2 MAIN 24-Jan-0824-Jan-08cis-1,2-Dichloroethene 156-59-2 ND
524.2 MAIN 24-Jan-0824-Jan-08cis-1,3-Dichloropropene 10061-01-5 ND
524.2 MAIN 24-Jan-0824-Jan-08Dibromochloromethane 124-48-1 ND
524.2 MAIN 24-Jan-0824-Jan-08Dibromomethane 74-95-3 ND
524.2 MAIN 24-Jan-0824-Jan-08Dichlorodifluoromethane 75-71-8 ND
524.2 MAIN 24-Jan-0824-Jan-08Ethylbenzene 100-41-4 ND
524.2 MAIN 24-Jan-0824-Jan-08Hexachlorobutadiene 87-68-3 ND
524.2 MAIN 24-Jan-0824-Jan-08Isopropylbenzene 98-82-8 ND
524.2 MAIN 24-Jan-0824-Jan-08m,p-Xylenes 1330-20-7P/M ND
524.2 MAIN 24-Jan-0824-Jan-08Methyl-tert-butyl ether (MTBE) 1634-04-4 ND
524.2 MAIN 24-Jan-0824-Jan-08Methylene chloride (DCM) 75-09-2 ND
524.2 MAIN 24-Jan-0824-Jan-08n-Butylbenzene 104-51-8 ND
524.2 MAIN 24-Jan-0824-Jan-08n-Propylbenzene 103-65-1 ND
524.2 MAIN 24-Jan-0824-Jan-08Naphthalene 91-20-3 ND
524.2 MAIN 24-Jan-0824-Jan-08o-Xylene 95-47-6 ND
524.2 MAIN 24-Jan-0824-Jan-08p-Isopropyltoluene 99-87-6 ND
524.2 MAIN 24-Jan-0824-Jan-08sec-Butylbenzene 135-98-8 ND
524.2 MAIN 24-Jan-0824-Jan-08Styrene 100-42-5 ND
524.2 MAIN 24-Jan-0824-Jan-08tert-Butylbenzene 98-06-6 ND
524.2 MAIN 24-Jan-0824-Jan-08Tetrachloroethene 127-18-4 ND
524.2 MAIN 24-Jan-0824-Jan-08Toluene (Methyl benzene) 108-88-3 ND
524.2 MAIN 24-Jan-0824-Jan-08trans-1,2-Dichloroethene 156-60-5 ND
524.2 MAIN 24-Jan-0824-Jan-08trans-1,3-Dichloropropene 10061-02-6 ND
524.2 MAIN 24-Jan-0824-Jan-08Trichloroethene 79-01-6 ND
524.2 MAIN 24-Jan-0824-Jan-08Trichlorofluoromethane 75-69-4 ND
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524.2 MAIN 24-Jan-0824-Jan-08Trichlorotrifluoroethane (Freon-113) 76-13-1 ND
524.2 MAIN 24-Jan-0824-Jan-08Vinyl Acetate 108-05-4 ND
524.2 MAIN 24-Jan-0824-Jan-08Vinyl chloride (Chloroethene) 75-01-4 ND
524.2 MAIN 24-Jan-0824-Jan-08Total trihalomethane compounds TTHM ND
524.2 MAIN 24-Jan-0824-Jan-08Bromoform (Tribromomethane) 75-25-2 ND
524.2 MAIN 24-Jan-0824-Jan-08Acetone 67-64-1 0.650J
524.2 MAIN 24-Jan-0824-Jan-08Benzene 71-43-2 ND
524.2 MAIN 24-Jan-0824-Jan-08Bromobenzene (Phenyl bromide) 108-86-1 ND
524.2 MAIN 24-Jan-0824-Jan-08Bromochloromethane 74-97-5 ND
524.2 MAIN 24-Jan-0824-Jan-08Bromodichloromethane 75-27-4 1.89
524.2 MAIN 24-Jan-0824-Jan-08Bromomethane (Methyl bromide) 74-83-9 ND
524.2 MAIN 24-Jan-0824-Jan-082-Butanone (MEK) 78-93-3 ND
524.2 MAIN 24-Jan-0824-Jan-08n-Butylbenzene 104-51-8 ND
524.2 MAIN 24-Jan-0824-Jan-08sec-Butylbenzene 135-98-8 ND
524.2 MAIN 24-Jan-0824-Jan-08tert-Butylbenzene 98-06-6 ND
524.2 MAIN 24-Jan-0824-Jan-08Carbon Disulfide 75-15-0 ND
524.2 MAIN 24-Jan-0824-Jan-08Carbon tetrachloride 56-23-5 ND
524.2 MAIN 24-Jan-0824-Jan-08Chlorobenzene 108-90-7 ND
524.2 MAIN 24-Jan-0824-Jan-08Chloroethane 75-00-3 ND
524.2 MAIN 24-Jan-0824-Jan-082-Chloroethyl vinyl ether 110-75-8 ND
524.2 MAIN 24-Jan-0824-Jan-08Chloroform (Trichloromethane) 67-66-3 2.20
524.2 MAIN 24-Jan-0824-Jan-08Chloromethane (Methyl chloride) 74-87-3 ND
524.2 MAIN 24-Jan-0824-Jan-082-Chlorotoluene 95-49-8 ND
524.2 MAIN 24-Jan-0824-Jan-084-Chlorotoluene 106-43-4 ND
524.2 MAIN 24-Jan-0824-Jan-081,2-Dibromo-3-chloropropane (DBCP) 96-12-8 ND
524.2 MAIN 24-Jan-0824-Jan-081,2-Dibromoethane (EDB) 106-93-4 ND
524.2 MAIN 24-Jan-0824-Jan-08Dibromomethane 74-95-3 ND
524.2 MAIN 24-Jan-0824-Jan-081,2-Dichlorobenzene 95-50-1 ND
524.2 MAIN 24-Jan-0824-Jan-081,3-Dichlorobenzene 541-73-1 ND
524.2 MAIN 24-Jan-0824-Jan-081,4-Dichlorobenzene 106-46-7 ND
524.2 MAIN 24-Jan-0824-Jan-08Dichlorodifluoromethane 75-71-8 ND
524.2 MAIN 24-Jan-0824-Jan-081,1-Dichloroethane 75-34-3 ND
524.2 MAIN 24-Jan-0824-Jan-081,2-Dichloroethane (EDC) 107-06-2 ND
524.2 MAIN 24-Jan-0824-Jan-081,1-Dichloroethene 75-35-4 ND
524.2 MAIN 24-Jan-0824-Jan-08cis-1,2-Dichloroethene 156-59-2 ND
524.2 MAIN 24-Jan-0824-Jan-08trans-1,2-Dichloroethene 156-60-5 ND
524.2 MAIN 24-Jan-0824-Jan-081,2-Dichloropropane 78-87-5 ND
524.2 MAIN 24-Jan-0824-Jan-081,3-Dichloropropane 142-28-9 ND
524.2 MAIN 24-Jan-0824-Jan-082,2-Dichloropropane 594-20-7 ND
524.2 MAIN 24-Jan-0824-Jan-081,1-Dichloropropene 563-58-6 ND
524.2 MAIN 24-Jan-0824-Jan-08cis-1,3-Dichloropropene 10061-01-5 ND
524.2 MAIN 24-Jan-0824-Jan-08trans-1,3-Dichloropropene 10061-02-6 ND
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524.2 MAIN 24-Jan-0824-Jan-08Ethylbenzene 100-41-4 ND
524.2 MAIN 24-Jan-0824-Jan-08Hexachlorobutadiene 87-68-3 ND
524.2 MAIN 24-Jan-0824-Jan-082-Hexanone 591-78-6 ND
524.2 MAIN 24-Jan-0824-Jan-08Isopropylbenzene 98-82-8 ND
524.2 MAIN 24-Jan-0824-Jan-08p-Isopropyltoluene 99-87-6 ND
524.2 MAIN 24-Jan-0824-Jan-08Methyl-tert-butyl ether (MTBE) 1634-04-4 ND
524.2 MAIN 24-Jan-0824-Jan-084-Methyl-2-pentanone (MIBK) 108-10-1 ND
524.2 MAIN 24-Jan-0824-Jan-08Methylene chloride (DCM) 75-09-2 ND
524.2 MAIN 24-Jan-0824-Jan-08Naphthalene 91-20-3 ND
524.2 MAIN 24-Jan-0824-Jan-08n-Propylbenzene 103-65-1 ND
524.2 MAIN 24-Jan-0824-Jan-08Styrene 100-42-5 ND
524.2 MAIN 24-Jan-0824-Jan-081,1,1,2-Tetrachloroethane 630-20-6 ND
524.2 MAIN 24-Jan-0824-Jan-081,1,2,2-Tetrachloroethane 79-34-5 ND
524.2 MAIN 24-Jan-0824-Jan-08Tetrachloroethene 127-18-4 ND
524.2 MAIN 24-Jan-0824-Jan-08Toluene (Methyl benzene) 108-88-3 ND
524.2 MAIN 24-Jan-0824-Jan-081,2,3-Trichlorobenzene 87-61-6 ND
524.2 MAIN 24-Jan-0824-Jan-081,2,4-Trichlorobenzene 120-82-1 ND
524.2 MAIN 24-Jan-0824-Jan-081,1,1-Trichloroethane 71-55-6 ND
524.2 MAIN 24-Jan-0824-Jan-081,1,2-Trichloroethane 79-00-5 ND
524.2 MAIN 24-Jan-0824-Jan-08Trichloroethene 79-01-6 ND
524.2 MAIN 24-Jan-0824-Jan-08Trichlorofluoromethane 75-69-4 ND
524.2 MAIN 24-Jan-0824-Jan-081,2,3-Trichloropropane 96-18-4 ND
524.2 MAIN 24-Jan-0824-Jan-081,2,4-Trimethylbenzene 95-63-6 ND
524.2 MAIN 24-Jan-0824-Jan-081,3,5-Trimethylbenzene 108-67-8 ND
524.2 MAIN 24-Jan-0824-Jan-08Vinyl Acetate 108-05-4 ND
524.2 MAIN 24-Jan-0824-Jan-08Vinyl chloride (Chloroethene) 75-01-4 ND
524.2 MAIN 24-Jan-0824-Jan-08o-Xylene 95-47-6 ND
524.2 MAIN 24-Jan-0824-Jan-08m,p-Xylenes 1330-20-7P/M ND
524.2 MAIN 24-Jan-0824-Jan-08Dibromochloromethane 124-48-1 1.31
524.2 MAIN 24-Jan-0824-Jan-08Trichlorotrifluoroethane (Freon-113) 76-13-1 ND
524.2 MAIN 24-Jan-0824-Jan-08Total trihalomethane compounds TTHM 5.40
524.2 MAIN 24-Jan-0824-Jan-081,1,1,2-Tetrachloroethane 630-20-6 ND
524.2 MAIN 24-Jan-0824-Jan-081,1,1-Trichloroethane 71-55-6 ND
524.2 MAIN 24-Jan-0824-Jan-081,1,2,2-Tetrachloroethane 79-34-5 ND
524.2 MAIN 24-Jan-0824-Jan-081,1,2-Trichloroethane 79-00-5 ND
524.2 MAIN 24-Jan-0824-Jan-081,1-Dichloroethane 75-34-3 ND
524.2 MAIN 24-Jan-0824-Jan-081,1-Dichloroethene 75-35-4 ND
524.2 MAIN 24-Jan-0824-Jan-081,1-Dichloropropene 563-58-6 ND
524.2 MAIN 24-Jan-0824-Jan-081,2,3-Trichlorobenzene 87-61-6 ND
524.2 MAIN 24-Jan-0824-Jan-081,2,3-Trichloropropane 96-18-4 ND
524.2 MAIN 24-Jan-0824-Jan-081,2,4-Trichlorobenzene 120-82-1 ND
524.2 MAIN 24-Jan-0824-Jan-081,2,4-Trimethylbenzene 95-63-6 ND
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524.2 MAIN 24-Jan-0824-Jan-081,2-Dibromo-3-chloropropane (DBCP) 96-12-8 ND
524.2 MAIN 24-Jan-0824-Jan-081,2-Dibromoethane (EDB) 106-93-4 ND
524.2 MAIN 24-Jan-0824-Jan-081,2-Dichlorobenzene 95-50-1 ND
524.2 MAIN 24-Jan-0824-Jan-081,2-Dichloroethane (EDC) 107-06-2 ND
524.2 MAIN 24-Jan-0824-Jan-081,2-Dichloropropane 78-87-5 ND
524.2 MAIN 24-Jan-0824-Jan-081,3,5-Trimethylbenzene 108-67-8 ND
524.2 MAIN 24-Jan-0824-Jan-081,3-Dichlorobenzene 541-73-1 ND
524.2 MAIN 24-Jan-0824-Jan-081,3-Dichloropropane 142-28-9 ND
524.2 MAIN 24-Jan-0824-Jan-081,4-Dichlorobenzene 106-46-7 ND
524.2 MAIN 24-Jan-0824-Jan-082,2-Dichloropropane 594-20-7 ND
524.2 MAIN 24-Jan-0824-Jan-082-Butanone (MEK) 78-93-3 ND
524.2 MAIN 24-Jan-0824-Jan-082-Chloroethyl vinyl ether 110-75-8 ND
524.2 MAIN 24-Jan-0824-Jan-082-Chlorotoluene 95-49-8 ND
524.2 MAIN 24-Jan-0824-Jan-082-Hexanone 591-78-6 ND
524.2 MAIN 24-Jan-0824-Jan-084-Chlorotoluene 106-43-4 ND
524.2 MAIN 24-Jan-0824-Jan-084-Methyl-2-pentanone (MIBK) 108-10-1 ND
524.2 MAIN 24-Jan-0824-Jan-08Acetone 67-64-1 7.85
524.2 MAIN 24-Jan-0824-Jan-08Benzene 71-43-2 ND
524.2 MAIN 24-Jan-0824-Jan-08Bromobenzene (Phenyl bromide) 108-86-1 ND
524.2 MAIN 24-Jan-0824-Jan-08Bromochloromethane 74-97-5 ND
524.2 MAIN 24-Jan-0824-Jan-08Bromodichloromethane 75-27-4 48.2
524.2 MAIN 24-Jan-0824-Jan-08Bromoform (Tribromomethane) 75-25-2 7.70
524.2 MAIN 24-Jan-0824-Jan-08Bromomethane (Methyl bromide) 74-83-9 ND
524.2 MAIN 24-Jan-0824-Jan-08Carbon Disulfide 75-15-0 ND
524.2 MAIN 24-Jan-0824-Jan-08Carbon tetrachloride 56-23-5 ND
524.2 MAIN 24-Jan-0824-Jan-08Chlorobenzene 108-90-7 ND
524.2 MAIN 24-Jan-0824-Jan-08Chloroethane 75-00-3 ND
524.2 MAIN 24-Jan-0824-Jan-08Chloroform (Trichloromethane) 67-66-3 34.6
524.2 MAIN 24-Jan-0824-Jan-08Chloromethane (Methyl chloride) 74-87-3 ND
524.2 MAIN 24-Jan-0824-Jan-08cis-1,2-Dichloroethene 156-59-2 ND
524.2 MAIN 24-Jan-0824-Jan-08cis-1,3-Dichloropropene 10061-01-5 ND
524.2 MAIN 24-Jan-0824-Jan-08Dibromochloromethane 124-48-1 41.7
524.2 MAIN 24-Jan-0824-Jan-08Dibromomethane 74-95-3 ND
524.2 MAIN 24-Jan-0824-Jan-08Dichlorodifluoromethane 75-71-8 ND
524.2 MAIN 24-Jan-0824-Jan-08Ethylbenzene 100-41-4 ND
524.2 MAIN 24-Jan-0824-Jan-08Hexachlorobutadiene 87-68-3 ND
524.2 MAIN 24-Jan-0824-Jan-08Isopropylbenzene 98-82-8 ND
524.2 MAIN 24-Jan-0824-Jan-08m,p-Xylenes 1330-20-7P/M ND
524.2 MAIN 24-Jan-0824-Jan-08Methyl-tert-butyl ether (MTBE) 1634-04-4 ND
524.2 MAIN 24-Jan-0824-Jan-08Methylene chloride (DCM) 75-09-2 ND
524.2 MAIN 24-Jan-0824-Jan-08n-Butylbenzene 104-51-8 ND
524.2 MAIN 24-Jan-0824-Jan-08n-Propylbenzene 103-65-1 ND
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524.2 MAIN 24-Jan-0824-Jan-08Naphthalene 91-20-3 ND
524.2 MAIN 24-Jan-0824-Jan-08o-Xylene 95-47-6 ND
524.2 MAIN 24-Jan-0824-Jan-08p-Isopropyltoluene 99-87-6 ND
524.2 MAIN 24-Jan-0824-Jan-08sec-Butylbenzene 135-98-8 ND
524.2 MAIN 24-Jan-0824-Jan-08Styrene 100-42-5 ND
524.2 MAIN 24-Jan-0824-Jan-08tert-Butylbenzene 98-06-6 ND
524.2 MAIN 24-Jan-0824-Jan-08Tetrachloroethene 127-18-4 ND
524.2 MAIN 24-Jan-0824-Jan-08Toluene (Methyl benzene) 108-88-3 ND
524.2 MAIN 24-Jan-0824-Jan-08trans-1,2-Dichloroethene 156-60-5 ND
524.2 MAIN 24-Jan-0824-Jan-08trans-1,3-Dichloropropene 10061-02-6 ND
524.2 MAIN 24-Jan-0824-Jan-08Trichloroethene 79-01-6 ND
524.2 MAIN 24-Jan-0824-Jan-08Trichlorofluoromethane 75-69-4 ND
524.2 MAIN 24-Jan-0824-Jan-08Trichlorotrifluoroethane (Freon-113) 76-13-1 ND
524.2 MAIN 24-Jan-0824-Jan-08Vinyl Acetate 108-05-4 ND
524.2 MAIN 24-Jan-0824-Jan-08Vinyl chloride (Chloroethene) 75-01-4 ND
524.2 MAIN 24-Jan-0824-Jan-08Total trihalomethane compounds TTHM 132
525.2 507 17-Jan-0817-Jan-08Alachlor 15972-60-8 ND
525.2 507 17-Jan-0817-Jan-08Atrazine 1912-24-9 ND
525.2 507 17-Jan-0817-Jan-08Bromacil 314-40-9 ND
525.2 507 17-Jan-0817-Jan-08Butachlor 23184-66-9 ND
525.2 507 17-Jan-0817-Jan-08Diazinon 333-41-5 ND
525.2 507 17-Jan-0817-Jan-08Dimethoate 60-51-5 ND
525.2 507 17-Jan-0817-Jan-08Metolachlor 51218-45-2 ND
525.2 507 17-Jan-0817-Jan-08Metribuzin 21087-64-9 ND
525.2 507 17-Jan-0817-Jan-08Molinate 2212-67-1 ND
525.2 507 17-Jan-0817-Jan-08Prometon 1610-18-0 ND
525.2 507 17-Jan-0817-Jan-08Prometryn 7287-19-6 ND
525.2 507 17-Jan-0817-Jan-08Simazine 122-34-9 ND
525.2 507 17-Jan-0817-Jan-08Thiobencarb 28249-77-6 ND
525.2 507 17-Jan-0817-Jan-08Alachlor 15972-60-8 ND
525.2 507 17-Jan-0817-Jan-08Atrazine 1912-24-9 ND
525.2 507 17-Jan-0817-Jan-08Bromacil 314-40-9 ND
525.2 507 17-Jan-0817-Jan-08Butachlor 23184-66-9 ND
525.2 507 17-Jan-0817-Jan-08Diazinon 333-41-5 ND
525.2 507 17-Jan-0817-Jan-08Dimethoate 60-51-5 ND
525.2 507 17-Jan-0817-Jan-08Metolachlor 51218-45-2 ND
525.2 507 17-Jan-0817-Jan-08Metribuzin 21087-64-9 ND
525.2 507 17-Jan-0817-Jan-08Molinate 2212-67-1 ND
525.2 507 17-Jan-0817-Jan-08Prometon 1610-18-0 ND
525.2 507 17-Jan-0817-Jan-08Prometryn 7287-19-6 ND
525.2 507 17-Jan-0817-Jan-08Simazine 122-34-9 ND
525.2 507 17-Jan-0817-Jan-08Thiobencarb 28249-77-6 ND
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525.2 507 17-Jan-0817-Jan-08Alachlor 15972-60-8 ND
525.2 507 17-Jan-0817-Jan-08Atrazine 1912-24-9 ND
525.2 507 17-Jan-0817-Jan-08Bromacil 314-40-9 ND
525.2 507 17-Jan-0817-Jan-08Butachlor 23184-66-9 ND
525.2 507 17-Jan-0817-Jan-08Diazinon 333-41-5 ND
525.2 507 17-Jan-0817-Jan-08Dimethoate 60-51-5 ND
525.2 507 17-Jan-0817-Jan-08Metolachlor 51218-45-2 ND
525.2 507 17-Jan-0817-Jan-08Metribuzin 21087-64-9 ND
525.2 507 17-Jan-0817-Jan-08Molinate 2212-67-1 ND
525.2 507 17-Jan-0817-Jan-08Prometon 1610-18-0 ND
525.2 507 17-Jan-0817-Jan-08Prometryn 7287-19-6 ND
525.2 507 17-Jan-0817-Jan-08Simazine 122-34-9 ND
525.2 507 17-Jan-0817-Jan-08Thiobencarb 28249-77-6 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Acenaphthene 83-32-9 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Acenaphthylene 208-96-8 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Anthracene 120-12-7 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Benz(a)anthracene 56-55-3 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Benzo(a)pyrene 50-32-8 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Benzo(b)fluoranthene 205-99-2 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Benzo(g,h,i)perylene 191-24-2 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Benzo(k)fluoranthene 207-08-9 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Bis(2-ethylhexyl) phthalate 117-81-7 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Bis(2-ethylhexyl)adipate 103-23-1 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Butyl benzyl phthalate 85-68-7 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Chrysene 218-01-9 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Di-n-butyl phthalate 84-74-2 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Dibenz(a,h)anthracene 53-70-3 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Diethyl phthalate 84-66-2 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Dimethyl phthalate 131-11-3 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Fluoranthene 206-44-0 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Fluorene 86-73-7 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Indeno(1,2,3-cd)pyrene 193-39-5 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Naphthalene 91-20-3 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Phenanthrene 85-01-8 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Pyrene 129-00-0 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Acenaphthene 83-32-9 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Acenaphthylene 208-96-8 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Anthracene 120-12-7 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Benz(a)anthracene 56-55-3 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Benzo(a)pyrene 50-32-8 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Benzo(b)fluoranthene 205-99-2 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Benzo(g,h,i)perylene 191-24-2 ND
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525.2 SHORT LIS 17-Jan-0817-Jan-08Benzo(k)fluoranthene 207-08-9 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Bis(2-ethylhexyl) phthalate 117-81-7 9.90
525.2 SHORT LIS 17-Jan-0817-Jan-08Bis(2-ethylhexyl)adipate 103-23-1 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Butyl benzyl phthalate 85-68-7 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Chrysene 218-01-9 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Di-n-butyl phthalate 84-74-2 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Dibenz(a,h)anthracene 53-70-3 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Diethyl phthalate 84-66-2 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Dimethyl phthalate 131-11-3 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Fluoranthene 206-44-0 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Fluorene 86-73-7 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Indeno(1,2,3-cd)pyrene 193-39-5 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Naphthalene 91-20-3 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Phenanthrene 85-01-8 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Pyrene 129-00-0 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Acenaphthene 83-32-9 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Acenaphthylene 208-96-8 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Anthracene 120-12-7 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Benz(a)anthracene 56-55-3 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Benzo(a)pyrene 50-32-8 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Benzo(b)fluoranthene 205-99-2 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Benzo(g,h,i)perylene 191-24-2 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Benzo(k)fluoranthene 207-08-9 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Bis(2-ethylhexyl) phthalate 117-81-7 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Bis(2-ethylhexyl)adipate 103-23-1 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Butyl benzyl phthalate 85-68-7 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Chrysene 218-01-9 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Di-n-butyl phthalate 84-74-2 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Dibenz(a,h)anthracene 53-70-3 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Diethyl phthalate 84-66-2 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Dimethyl phthalate 131-11-3 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Fluoranthene 206-44-0 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Fluorene 86-73-7 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Indeno(1,2,3-cd)pyrene 193-39-5 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Naphthalene 91-20-3 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Phenanthrene 85-01-8 ND
525.2 SHORT LIS 17-Jan-0817-Jan-08Pyrene 129-00-0 ND
531.1 MAIN 16-Jan-0817-Jan-083-Hydroxycarbofuran 16655-82-6 ND
531.1 MAIN 16-Jan-0817-Jan-08Aldicarb (Temik) 116-06-3 ND
531.1 MAIN 16-Jan-0817-Jan-08Aldicarb sulfone 1646-88-4 ND
531.1 MAIN 16-Jan-0817-Jan-08Aldicarb sulfoxide 1646-87-3 ND
531.1 MAIN 16-Jan-0817-Jan-08Carbaryl ND
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531.1 MAIN 16-Jan-0817-Jan-08Carbofuran (Furadan) 1563-66-2 ND
531.1 MAIN 16-Jan-0817-Jan-08Methiocarb 2032-65-7 ND
531.1 MAIN 16-Jan-0817-Jan-08Methomyl 16752-77-5 ND
531.1 MAIN 16-Jan-0817-Jan-08Oxamyl 23135-22-0 ND
531.1 MAIN 16-Jan-0817-Jan-08Propoxur 114-26-1 ND
531.1 MAIN 16-Jan-0817-Jan-08Aldicarb (Temik) 116-06-3 ND
531.1 MAIN 16-Jan-0817-Jan-08Aldicarb sulfone 1646-88-4 ND
531.1 MAIN 16-Jan-0817-Jan-08Aldicarb sulfoxide 1646-87-3 ND
531.1 MAIN 16-Jan-0817-Jan-08Oxamyl 23135-22-0 ND
531.1 MAIN 16-Jan-0817-Jan-08Methomyl 16752-77-5 ND
531.1 MAIN 16-Jan-0817-Jan-083-Hydroxycarbofuran 16655-82-6 ND
531.1 MAIN 16-Jan-0817-Jan-08Propoxur 114-26-1 ND
531.1 MAIN 16-Jan-0817-Jan-08Carbofuran (Furadan) 1563-66-2 ND
531.1 MAIN 16-Jan-0817-Jan-08Carbaryl ND
531.1 MAIN 16-Jan-0817-Jan-08Methiocarb 2032-65-7 ND
531.1 MAIN 16-Jan-0817-Jan-083-Hydroxycarbofuran 16655-82-6 ND
531.1 MAIN 16-Jan-0817-Jan-08Aldicarb (Temik) 116-06-3 ND
531.1 MAIN 16-Jan-0817-Jan-08Aldicarb sulfone 1646-88-4 ND
531.1 MAIN 16-Jan-0817-Jan-08Aldicarb sulfoxide 1646-87-3 ND
531.1 MAIN 16-Jan-0817-Jan-08Carbaryl ND
531.1 MAIN 16-Jan-0817-Jan-08Carbofuran (Furadan) 1563-66-2 ND
531.1 MAIN 16-Jan-0817-Jan-08Methiocarb 2032-65-7 ND
531.1 MAIN 16-Jan-0817-Jan-08Methomyl 16752-77-5 ND
531.1 MAIN 16-Jan-0817-Jan-08Oxamyl 23135-22-0 ND
531.1 MAIN 16-Jan-0817-Jan-08Propoxur 114-26-1 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Bicarbonate (as CaCO3) -- ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Carbonate (as CaCO3) 786-19-6 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Hydroxide (as CaCO3) -- ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Total Alkalinity -- ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Anions Total (meq/L) -- ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Cations Total (meq/L) -- ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Ion Balance (percent difference) -- ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Chloride (Cl), Total 16887-00-6 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Conductivity (umhos/cm @77F) -- ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Fluoride, Total 16984-48-8 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Hardness (Ca,Mg) as CaCO3 HARDNESS ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Nitrate as Nitrogen 14797-55-8 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Nitrite as Nitrogen 14797-65-0 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08pH (pH units) -- NA
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Sulfate 14808-79-8 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Surfactants (MBAS) -- ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Total Dissolved Solids 10-33-3 ND
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GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Aluminum 7429-90-5 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Calcium 7440-70-2 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Copper 7440-50-8 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Iron 7439-89-6 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Magnesium 7439-95-4 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Manganese 7439-96-5 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Potassium 7440-09-7 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Sodium 7440-23-5 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Zinc 7440-66-6 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Bicarbonate (as CaCO3) -- 148
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Carbonate (as CaCO3) 786-19-6 16.0
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Total Alkalinity -- 164
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Chloride (Cl), Total 16887-00-6 214
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Conductivity (umhos/cm @77F) -- 1,270
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Hardness (Ca,Mg) as CaCO3 HARDNESS 150
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Nitrate as Nitrogen 14797-55-8 2.05
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Nitrite as Nitrogen 14797-65-0 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Sulfate 14808-79-8 147
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Total Dissolved Solids 10-33-3 815
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Aluminum 7429-90-5 0.108
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Calcium 7440-70-2 75.0
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Copper 7440-50-8 0.027
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Iron 7439-89-6 0.180
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Magnesium 7439-95-4 28.2
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Manganese 7439-96-5 0.010
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Potassium 7440-09-7 9.49
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Sodium 7440-23-5 133
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Zinc 7440-66-6 0.053
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Cations Total (meq/L) -- 10.5
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Anions Total (meq/L) -- 10.0
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Ion Balance (percent difference) -- 2.44
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Fluoride, Total 16984-48-8 0.500
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Surfactants (MBAS) -- 0.115
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Hydroxide (as CaCO3) -- ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08pH (pH units) -- 8.20
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Bicarbonate (as CaCO3) -- 142
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Carbonate (as CaCO3) 786-19-6 16.0
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Hydroxide (as CaCO3) -- ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Total Alkalinity -- 158
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Anions Total (meq/L) -- 12.5
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Cations Total (meq/L) -- 12.1
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Ion Balance (percent difference) -- 1.63
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GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Chloride (Cl), Total 16887-00-6 137
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Conductivity (umhos/cm @77F) -- 1,030
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Fluoride, Total 16984-48-8 0.500
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Hardness (Ca,Mg) as CaCO3 HARDNESS 144
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Nitrate as Nitrogen 14797-55-8 1.70
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Nitrite as Nitrogen 14797-65-0 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08pH (pH units) -- 8.21
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Sulfate 14808-79-8 137
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Surfactants (MBAS) -- 0.068
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Total Dissolved Solids 10-33-3 655
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Aluminum 7429-90-5 0.050J
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Calcium 7440-70-2 70.4
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Copper 7440-50-8 0.011J
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Iron 7439-89-6 0.051
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Magnesium 7439-95-4 29.3
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Manganese 7439-96-5 ND
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Potassium 7440-09-7 5.65
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Sodium 7440-23-5 101
GEN.-MINERALS MAIN 15-Jan-0823-Jan-08Zinc 7440-66-6 0.042
SM-9221A-D MAIN 15-Jan-0817-Jan-08Coliform, total -- ND
SM-9221A-D MAIN 15-Jan-0817-Jan-08Coliform, total -- ND
SM-9221A-D MAIN 15-Jan-0817-Jan-08Coliform, total -- ND
SM-9221A-E MAIN 15-Jan-0817-Jan-08Coliform, fecal -- ND
SM-9221A-E MAIN 15-Jan-0817-Jan-08Coliform, fecal -- ND
SM-9221A-E MAIN 15-Jan-0817-Jan-08Coliform, fecal -- ND
SM-9230A-B MAIN 15-Jan-0817-Jan-08Fecal Enterococci ND
SM-9230A-B MAIN 15-Jan-0817-Jan-08Fecal Enterococci ND
SM-9230A-B MAIN 15-Jan-0817-Jan-08Fecal Enterococci ND
SM2120-B MAIN 15-Jan-0815-Jan-08Color COLOR ND
SM2120-B MAIN 15-Jan-0815-Jan-08Color COLOR 25.0
SM2120-B MAIN 15-Jan-0815-Jan-08Color COLOR 5.00
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MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
mg/L WETCHEU 5.00 0.50 1 BM <ND 0
mg/L WETCHE 5.00 0.50 1 P0 5.00 5.00 0
mg/L WETCHEU 5.00 0.50 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 BM <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 3.45 3.45 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.002 0.001 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORJ 0.05 0.01 1 P0 0.027J 0.027 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.002 0.001 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINOR 0.05 0.01 1 P0 0.053 0.053 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORJ 0.05 0.01 1 P0 0.011J 0.011 0
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mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.002 0.001 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORJ 0.05 0.01 1 P0 0.042J 0.042 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.020 0.020 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.020 0.020 1 BM <ND 0
ug/L ORG-2 U 0.075 0.075 1 BM <ND 0
ug/L ORG-2 U 0.050 0.050 1 BM <ND 0
ug/L ORG-2 U 0.050 0.050 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 5.0 5.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.020 0.020 1 BM <ND 0
ug/L ORG-2 U 0.020 0.020 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.050 0.050 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.050 0.050 1 BM <ND 0
ug/L ORG-2 U 0.02 0.02 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 10 10 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.075 0.075 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
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ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 10 10 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.02 0.02 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.075 0.075 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0

RB-AR47032



ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.02 0.02 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 10 10 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.60 0.60 1 BM <ND 0
ug/L ORG-2 U 0.30 0.30 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 0.50 0.50 1 P0 0.50 0.50 0
ug/L ORG-2 U 0.60 0.60 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.30 0.30 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0

RB-AR47033



ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.60 0.60 1 P0 <ND 0
ug/L ORG-2 U 0.30 0.30 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0

RB-AR47034



ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0

RB-AR47035



ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 J 1.0 0.5 1 P0 0.650J 0.650 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 1.89 1.89 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 2.20 2.20 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0

RB-AR47036



ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 1.31 1.31 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 5.40 5.40 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0

RB-AR47037



ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 1.0 0.5 1 P0 7.85 7.85 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 48.2 48.2 0
ug/L ORG-2 0.50 0.25 1 P0 7.70 7.70 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 34.6 34.6 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 41.7 41.7 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0

RB-AR47038



ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 132 132 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
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ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 3.0 3.0 1 BM <ND 0
ug/L ORG-2 U 5.0 5.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
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ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 3.0 3.0 1 P0 9.90 9.90 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 3.0 3.0 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0

RB-AR47041



ug/L ORG-2 U 5.0 5.0 1 BM <ND 0
ug/L ORG-2 U 3.0 3.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 5.0 5.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 3.0 3.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 3.0 3.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
mg/L WETCHEU 2.0 1.0 1 BM <ND 0
mg/L WETCHEU 2.0 1.0 1 BM <ND 0
mg/L WETCHEU 2.0 1.0 1 BM <ND 0
mg/L WETCHEU 2.0 1.0 1 BM <ND 0
mg/L WETCHEU 0.01 0.01 1 BM <ND 0
mg/L WETCHEU 0.01 0.01 1 BM <ND 0
mg/L WETCHEU 0.01 0.01 1 BM <ND 0
mg/L WETCHEU 1.00 0.10 1 BM <ND 0
mg/L WETCHEU 10.0 2.5 1 BM <ND 0
mg/L WETCHEU 0.20 0.10 1 BM <ND 0
mg/L WETCHEU 2.0 1.0 1 BM <ND 0
mg/L WETCHEU 0.10 0.01 1 BM <ND 0
mg/L WETCHEU 0.02 0.01 1 BM <ND 0
mg/L WETCHEUNA 0.01 0.01 1 BM NA 0
mg/L WETCHEU 10.0 1.0 1 BM <ND 0
mg/L WETCHEU 0.05 0.03 1 BM <ND 0
mg/L WETCHEU 10.0 5.0 1 BM <ND 0

RB-AR47042



mg/L WETCHEU 0.10 0.05 1 BM <ND 0
mg/L WETCHEU 0.10 0.05 1 BM <ND 0
mg/L WETCHEU 0.02 0.01 1 BM <ND 0
mg/L WETCHEU 0.02 0.01 1 BM <ND 0
mg/L WETCHEU 0.10 0.02 1 BM <ND 0
mg/L WETCHEU 0.01 0.01 1 BM <ND 0
mg/L WETCHEU 0.20 0.10 1 BM <ND 0
mg/L WETCHEU 0.50 0.10 1 BM <ND 0
mg/L WETCHEU 0.02 0.01 1 BM <ND 0
mg/L WETCHE 2.0 1.0 1 P0 148 148 0
mg/L WETCHE 2.0 1.0 1 P0 16.0 16.0 0
mg/L WETCHE 2.0 1.0 1 P0 164 164 0
mg/L WETCHE 1.00 0.10 1 P0 214 214 0
mg/L WETCHE 10.0 2.5 1 P0 1,270 1270 0
mg/L WETCHE 2.0 1.0 1 P0 150 150 0
mg/L WETCHE 0.10 0.01 1 P0 2.05 2.05 0
mg/L WETCHEU 0.02 0.01 1 P0 <ND 0
mg/L WETCHE 10.0 1.0 1 P0 147 147 0
mg/L WETCHE 10.0 5.0 1 P0 815 815 0
mg/L WETCHE 0.10 0.05 1 P0 0.108 0.108 0
mg/L WETCHE 0.10 0.05 1 P0 75.0 75.0 0
mg/L WETCHE 0.02 0.01 1 P0 0.027 0.027 0
mg/L WETCHE 0.02 0.01 1 P0 0.180 0.180 0
mg/L WETCHE 0.10 0.02 1 P0 28.2 28.2 0
mg/L WETCHE 0.01 0.01 1 P0 0.010 0.010 0
mg/L WETCHE 0.20 0.10 1 P0 9.49 9.49 0
mg/L WETCHE 0.50 0.10 1 P0 133 133 0
mg/L WETCHE 0.02 0.01 1 P0 0.053 0.053 0
mg/L WETCHE 0.01 0.01 1 P0 10.5 10.5 0
mg/L WETCHE 0.01 0.01 1 P0 10.0 10.0 0
mg/L WETCHE 0.01 0.01 1 P0 2.44 2.44 0
mg/L WETCHE 0.20 0.10 1 P0 0.500 0.500 0
mg/L WETCHE 0.05 0.03 1 P0 0.115 0.115 0
mg/L WETCHEU 2.0 1.0 1 P0 <ND 0
mg/L WETCHE 0.01 0.01 1 P0 8.20 8.20 0
mg/L WETCHE 2.0 1.0 1 P0 142 142 0
mg/L WETCHE 2.0 1.0 1 P0 16.0 16.0 0
mg/L WETCHEU 2.0 1.0 1 P0 <ND 0
mg/L WETCHE 2.0 1.0 1 P0 158 158 0
mg/L WETCHE 0.01 0.01 1 P0 12.5 12.5 0
mg/L WETCHE 0.01 0.01 1 P0 12.1 12.1 0
mg/L WETCHE 0.01 0.01 1 P0 1.63 1.63 0

RB-AR47043



mg/L WETCHE 1.00 0.10 1 P0 137 137 0
mg/L WETCHE 10.0 2.5 1 P0 1,030 1030 0
mg/L WETCHE 0.20 0.10 1 P0 0.500 0.500 0
mg/L WETCHE 2.0 1.0 1 P0 144 144 0
mg/L WETCHE 0.10 0.01 1 P0 1.70 1.70 0
mg/L WETCHEU 0.02 0.01 1 P0 <ND 0
mg/L WETCHE 0.01 0.01 1 P0 8.21 8.21 0
mg/L WETCHE 10.0 1.0 1 P0 137 137 0
mg/L WETCHE 0.05 0.03 1 P0 0.068 0.068 0
mg/L WETCHE 10.0 5.0 1 P0 655 655 0
mg/L WETCHEJ 0.10 0.05 1 P0 0.050J 0.050 0
mg/L WETCHE 0.10 0.05 1 P0 70.4 70.4 0
mg/L WETCHEJ 0.02 0.01 1 P0 0.011J 0.011 0
mg/L WETCHE 0.02 0.01 1 P0 0.051 0.051 0
mg/L WETCHE 0.10 0.02 1 P0 29.3 29.3 0
mg/L WETCHEU 0.01 0.01 1 P0 <ND 0
mg/L WETCHE 0.20 0.10 1 P0 5.65 5.65 0
mg/L WETCHE 0.50 0.10 1 P0 101 101 0
mg/L WETCHE 0.02 0.01 1 P0 0.042 0.042 0
MPN/100 mL NONE U 1.1 1.1 1 BM <ND 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE U 1.1 1.1 1 BM <ND 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE U 1.1 1.1 1 BM <ND 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
Color Units ORG-4 U 1.0 1.0 1 BM <ND 0
Color Units ORG-4 1.0 1.0 1 P0 25.0 25.0 0
Color Units ORG-4 1.0 1.0 1 P0 5.00 5.00 0

RB-AR47044



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL TD_EXT
AETB 01/15/2008   :   /  /       : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   :   /  /       : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/23/2008   :
AETB 01/15/2008   :   /  /       : 01/23/2008   :
AETB 01/15/2008   :   /  /       : 01/23/2008   :
AETB 01/15/2008   :   /  /       : 01/23/2008   :
AETB 01/15/2008   :   /  /       : 01/23/2008   :
AETB 01/15/2008   :   /  /       : 01/23/2008   :
AETB 01/15/2008   :   /  /       : 01/23/2008   :
AETB 01/15/2008   :   /  /       : 01/23/2008   :
AETB 01/15/2008   :   /  /       : 01/23/2008   :
AETB 01/15/2008   :   /  /       : 01/23/2008   :
AETB 01/15/2008   :   /  /       : 01/23/2008   :
AETB 01/15/2008   :   /  /       : 01/23/2008   :
AETB 01/15/2008   :   /  /       : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :

RB-AR47045



AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/23/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :

RB-AR47046



AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :

RB-AR47047



AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/21/2008   :
AETB 01/15/2008   :   /  /       : 01/18/2008   :
AETB 01/15/2008   :   /  /       : 01/18/2008   :
AETB 01/15/2008   :   /  /       : 01/18/2008   :
AETB 01/15/2008   :   /  /       : 01/18/2008   :
AETB 01/15/2008   :   /  /       : 01/18/2008   :
AETB 01/15/2008   :   /  /       : 01/18/2008   :
AETB 01/15/2008   :   /  /       : 01/18/2008   :
AETB 01/15/2008   :   /  /       : 01/18/2008   :
AETB 01/15/2008   :   /  /       : 01/18/2008   :
AETB 01/15/2008   :   /  /       : 01/18/2008   :
AETB 01/15/2008   :   /  /       : 01/18/2008   :
AETB 01/15/2008   :   /  /       : 01/18/2008   :
AETB 01/15/2008   :   /  /       : 01/18/2008   :
AETB 01/15/2008   :   /  /       : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :

RB-AR47048



AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/18/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :

RB-AR47049



AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :

RB-AR47050



AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :

RB-AR47051



AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :

RB-AR47052



AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :

RB-AR47053



AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/24/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :

RB-AR47054



AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :

RB-AR47055



AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/17/2008   :
AETB 01/15/2008   :   /  /       : 01/16/2008   :
AETB 01/15/2008   :   /  /       : 01/16/2008   :
AETB 01/15/2008   :   /  /       : 01/16/2008   :
AETB 01/15/2008   :   /  /       : 01/16/2008   :
AETB 01/15/2008   :   /  /       : 01/16/2008   :

RB-AR47056



AETB 01/15/2008   :   /  /       : 01/16/2008   :
AETB 01/15/2008   :   /  /       : 01/16/2008   :
AETB 01/15/2008   :   /  /       : 01/16/2008   :
AETB 01/15/2008   :   /  /       : 01/16/2008   :
AETB 01/15/2008   :   /  /       : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/16/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :

RB-AR47057



AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :

RB-AR47058



AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   :   /  /       : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :
AETB 01/15/2008   : 01/15/2008   : 01/15/2008   :

RB-AR47059



TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE QCBATCHNO
01/16/2008   : 20080115 2008011620080116 SMURRF Santa Monica, CA 011608          ~ 011608
01/16/2008   : 20080115200801152008011620080116 SMURRF Santa Monica, CA 011608          ~ 011608
01/16/2008   : 20080115200801152008011620080116 SMURRF Santa Monica, CA 011608          ~ 011608
01/16/2008   : 20080115 2008011620080116 SMURRF Santa Monica, CA 011608          ~ 011608
01/16/2008   : 20080115200801152008011620080116 SMURRF Santa Monica, CA 011608          ~ 011608
01/16/2008   : 20080115200801152008011620080116 SMURRF Santa Monica, CA 011608          ~ 011608
01/15/2008   : 20080115 2008011520080115 SMURRF Santa Monica, CA 011508          ~ 011508
01/15/2008   : 20080115200801152008011520080115 SMURRF Santa Monica, CA 011508          ~ 011508
01/15/2008   : 20080115200801152008011520080115 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115 2008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115 2008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115 2008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115 2008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115 2008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115 2008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115 2008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115 2008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115 2008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115 2008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115 2008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115 2008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308

RB-AR47060



01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115200801152008012320080123 SMURRF Santa Monica, CA 012308          ~ 012308
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115 2008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108

RB-AR47061



01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108

RB-AR47062



01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/23/2008   : 20080115200801152008012120080123 SMURRF Santa Monica, CA 012108          ~ 012108
01/22/2008   : 20080115 2008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115 2008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115 2008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115 2008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115 2008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115 2008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115 2008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115 2008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115 2008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115 2008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115 2008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115 2008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115 2008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115 2008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808

RB-AR47063



01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/22/2008   : 20080115200801152008011820080122 SMURRF Santa Monica, CA 011808          ~ 011808
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12

RB-AR47064



01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12

RB-AR47065



01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115 2008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12

RB-AR47066



01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12

RB-AR47067



01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12

RB-AR47068



01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/24/2008   : 20080115200801152008012420080124 SMURRF Santa Monica, CA       1A12      ~ 1A12
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708

RB-AR47069



01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
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01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115200801152008011720080117 SMURRF Santa Monica, CA 011708          ~ 011708
01/17/2008   : 20080115 2008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115 2008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115 2008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115 2008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115 2008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
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01/17/2008   : 20080115 2008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115 2008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115 2008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115 2008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115 2008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/17/2008   : 20080115200801152008011620080117 SMURRF Santa Monica, CA 011608          ~ 011608
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
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01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115 2008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
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01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/23/2008   : 20080115200801152008011520080123 SMURRF Santa Monica, CA 011508          ~ 011508
01/17/2008   : 20080115 2008011520080117 SMURRF Santa Monica, CA
01/17/2008   : 20080115200801152008011520080117 SMURRF Santa Monica, CA
01/17/2008   : 20080115200801152008011520080117 SMURRF Santa Monica, CA
01/17/2008   : 20080115 2008011520080117 SMURRF Santa Monica, CA
01/17/2008   : 20080115200801152008011520080117 SMURRF Santa Monica, CA
01/17/2008   : 20080115200801152008011520080117 SMURRF Santa Monica, CA
01/17/2008   : 20080115 2008011520080117 SMURRF Santa Monica, CA
01/17/2008   : 20080115200801152008011520080117 SMURRF Santa Monica, CA
01/17/2008   : 20080115200801152008011520080117 SMURRF Santa Monica, CA
01/15/2008   : 20080115 2008011520080115 SMURRF Santa Monica, CA 011508          ~ 011508
01/15/2008   : 20080115200801152008011520080115 SMURRF Santa Monica, CA 011508          ~ 011508
01/15/2008   : 20080115200801152008011520080115 SMURRF Santa Monica, CA 011508          ~ 011508
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PROCESSING PRP_METHOD MRESULT COCNUMBER
160.2 0.50 54935-6
160.2 5.00 54935-6
160.2 0.50 54935-6
3510C 0.5 54935-6
3510C 0.5 54935-6
3510C 0.5 54935-6
180.1 0.5 54935-6
180.1 3.45 54935-6
180.1 0.5 54935-6
200.2 0.05 54935-6
200.2 0.05 54935-6
200.2 0.01 54935-6
200.2 0.01 54935-6
200.2 0.01 54935-6
200.2 0.01 54935-6
200.2 0.05 54935-6
200.2 0.001 54935-6
200.2 0.01 54935-6
200.2 0.05 54935-6
200.2 0.01 54935-6
200.2 0.05 54935-6
200.2 0.01 54935-6
200.2 0.05 54935-6
200.2 0.05 54935-6
200.2 0.01 54935-6
200.2 0.01 54935-6
200.2 0.01 54935-6
200.2 0.027 54935-6
200.2 0.05 54935-6
200.2 0.001 54935-6
200.2 0.01 54935-6
200.2 0.05 54935-6
200.2 0.01 54935-6
200.2 0.05 54935-6
200.2 0.053 54935-6
200.2 0.05 54935-6
200.2 0.05 54935-6
200.2 0.01 54935-6
200.2 0.01 54935-6
200.2 0.01 54935-6
200.2 0.011 54935-6
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200.2 0.05 54935-6
200.2 0.001 54935-6
200.2 0.01 54935-6
200.2 0.05 54935-6
200.2 0.01 54935-6
200.2 0.05 54935-6
200.2 0.042 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.020 54935-6
508 0.010 54935-6
508 0.020 54935-6
508 0.075 54935-6
508 0.050 54935-6
508 0.050 54935-6
508 0.10 54935-6
508 5.0 54935-6
508 0.50 54935-6
508 0.020 54935-6
508 0.020 54935-6
508 0.010 54935-6
508 0.050 54935-6
508 0.10 54935-6
508 0.050 54935-6
508 0.02 54935-6
508 0.20 54935-6
508 0.010 54935-6
508 0.010 54935-6
508 0.50 54935-6
508 1.0 54935-6
508 10 54935-6
508 0.50 54935-6
508 1.0 54935-6
508 0.010 54935-6
508 0.075 54935-6
508 0.050 54935-6
508 0.050 54935-6

RB-AR47076



508 0.20 54935-6
508 0.10 54935-6
508 0.020 54935-6
508 0.010 54935-6
508 0.020 54935-6
508 0.020 54935-6
508 0.020 54935-6
508 0.010 54935-6
508 0.050 54935-6
508 0.10 54935-6
508 0.050 54935-6
508 0.010 54935-6
508 0.010 54935-6
508 10 54935-6
508 1.0 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.50 54935-6
508 0.02 54935-6
508 0.50 54935-6
508 5.0 54935-6
508 0.50 54935-6
508 0.010 54935-6
508 1.0 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.10 54935-6
508 0.020 54935-6
508 0.010 54935-6
508 0.020 54935-6
508 0.075 54935-6
508 0.050 54935-6
508 0.050 54935-6
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508 0.10 54935-6
508 5.0 54935-6
508 0.50 54935-6
508 0.020 54935-6
508 0.020 54935-6
508 0.010 54935-6
508 0.050 54935-6
508 0.10 54935-6
508 0.050 54935-6
508 0.02 54935-6
508 0.20 54935-6
508 0.010 54935-6
508 0.010 54935-6
508 0.50 54935-6
508 1.0 54935-6
508 10 54935-6
508 0.50 54935-6
508 1.0 54935-6
508 0.010 54935-6
515.3 0.20 54935-6
515.3 0.20 54935-6
515.3 0.50 54935-6
515.3 2.0 54935-6
515.3 1.0 54935-6
515.3 0.50 54935-6
515.3 2.0 54935-6
515.3 0.50 54935-6
515.3 0.10 54935-6
515.3 0.60 54935-6
515.3 0.30 54935-6
515.3 0.50 54935-6
515.3 0.20 54935-6
515.3 1.0 54935-6
515.3 0.50 54935-6
515.3 2.0 54935-6
515.3 0.50 54935-6
515.3 2.0 54935-6
515.3 0.50 54935-6
515.3 0.60 54935-6
515.3 1.0 54935-6
515.3 0.30 54935-6
515.3 0.50 54935-6
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515.3 0.20 54935-6
515.3 1.0 54935-6
515.3 0.20 54935-6
515.3 0.20 54935-6
515.3 0.10 54935-6
515.3 0.20 54935-6
515.3 0.20 54935-6
515.3 0.50 54935-6
515.3 2.0 54935-6
515.3 1.0 54935-6
515.3 0.50 54935-6
515.3 2.0 54935-6
515.3 0.50 54935-6
515.3 0.10 54935-6
515.3 0.60 54935-6
515.3 0.30 54935-6
515.3 0.50 54935-6
515.3 0.20 54935-6
515.3 1.0 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.5 54935-6
524.2 0.5 54935-6

RB-AR47079



524.2 0.25 54935-6
524.2 0.5 54935-6
524.2 0.25 54935-6
524.2 0.5 54935-6
524.2 0.5 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.5 54935-6
524.2 0.5 54935-6
524.2 0.5 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.5 54935-6

RB-AR47080



524.2 0.5 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.650 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 1.89 54935-6
524.2 0.25 54935-6
524.2 0.5 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.5 54935-6
524.2 2.20 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6

RB-AR47081



524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.5 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.5 54935-6
524.2 0.5 54935-6
524.2 0.5 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.5 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.5 54935-6
524.2 1.31 54935-6
524.2 0.5 54935-6
524.2 5.40 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6

RB-AR47082



524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.5 54935-6
524.2 0.5 54935-6
524.2 0.25 54935-6
524.2 0.5 54935-6
524.2 0.25 54935-6
524.2 0.5 54935-6
524.2 7.85 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 48.2 54935-6
524.2 7.70 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 34.6 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 41.7 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.5 54935-6
524.2 0.5 54935-6
524.2 0.5 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6

RB-AR47083



524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 0.5 54935-6
524.2 0.5 54935-6
524.2 0.25 54935-6
524.2 0.25 54935-6
524.2 132 54935-6
525.2 0.10 54935-6
525.2 0.10 54935-6
525.2 1.0 54935-6
525.2 0.20 54935-6
525.2 0.10 54935-6
525.2 0.20 54935-6
525.2 0.10 54935-6
525.2 0.10 54935-6
525.2 0.10 54935-6
525.2 0.20 54935-6
525.2 0.10 54935-6
525.2 0.10 54935-6
525.2 0.20 54935-6
525.2 0.10 54935-6
525.2 0.10 54935-6
525.2 1.0 54935-6
525.2 0.20 54935-6
525.2 0.10 54935-6
525.2 0.20 54935-6
525.2 0.10 54935-6
525.2 0.10 54935-6
525.2 0.10 54935-6
525.2 0.20 54935-6
525.2 0.10 54935-6
525.2 0.10 54935-6
525.2 0.20 54935-6

RB-AR47084



525.2 0.10 54935-6
525.2 0.10 54935-6
525.2 1.0 54935-6
525.2 0.20 54935-6
525.2 0.10 54935-6
525.2 0.20 54935-6
525.2 0.10 54935-6
525.2 0.10 54935-6
525.2 0.10 54935-6
525.2 0.20 54935-6
525.2 0.10 54935-6
525.2 0.10 54935-6
525.2 0.20 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.10 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 3.0 54935-6
525.2 5.0 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.10 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6

RB-AR47085



525.2 0.50 54935-6
525.2 9.90 54935-6
525.2 5.0 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.10 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 3.0 54935-6
525.2 5.0 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
525.2 0.50 54935-6
531.1 2.0 54935-6
531.1 2.0 54935-6
531.1 2.0 54935-6
531.1 2.0 54935-6
531.1 2.0 54935-6

RB-AR47086



531.1 5.0 54935-6
531.1 3.0 54935-6
531.1 2.0 54935-6
531.1 2.0 54935-6
531.1 5.0 54935-6
531.1 2.0 54935-6
531.1 2.0 54935-6
531.1 2.0 54935-6
531.1 2.0 54935-6
531.1 2.0 54935-6
531.1 2.0 54935-6
531.1 5.0 54935-6
531.1 5.0 54935-6
531.1 2.0 54935-6
531.1 3.0 54935-6
531.1 2.0 54935-6
531.1 2.0 54935-6
531.1 2.0 54935-6
531.1 2.0 54935-6
531.1 2.0 54935-6
531.1 5.0 54935-6
531.1 3.0 54935-6
531.1 2.0 54935-6
531.1 2.0 54935-6
531.1 5.0 54935-6
VARIOUS 1.0 54935-6
VARIOUS 1.0 54935-6
VARIOUS 1.0 54935-6
VARIOUS 1.0 54935-6
VARIOUS 0.01 54935-6
VARIOUS 0.01 54935-6
VARIOUS 0.01 54935-6
VARIOUS 0.10 54935-6
VARIOUS 2.5 54935-6
VARIOUS 0.10 54935-6
VARIOUS 1.0 54935-6
VARIOUS 0.01 54935-6
VARIOUS 0.01 54935-6
VARIOUS 0.01 54935-6
VARIOUS 1.0 54935-6
VARIOUS 0.03 54935-6
VARIOUS 5.0 54935-6

RB-AR47087



VARIOUS 0.05 54935-6
VARIOUS 0.05 54935-6
VARIOUS 0.01 54935-6
VARIOUS 0.01 54935-6
VARIOUS 0.02 54935-6
VARIOUS 0.01 54935-6
VARIOUS 0.10 54935-6
VARIOUS 0.10 54935-6
VARIOUS 0.01 54935-6
VARIOUS 148 54935-6
VARIOUS 16.0 54935-6
VARIOUS 164 54935-6
VARIOUS 214 54935-6
VARIOUS 1270 54935-6
VARIOUS 150 54935-6
VARIOUS 2.05 54935-6
VARIOUS 0.01 54935-6
VARIOUS 147 54935-6
VARIOUS 815 54935-6
VARIOUS 0.108 54935-6
VARIOUS 75.0 54935-6
VARIOUS 0.027 54935-6
VARIOUS 0.180 54935-6
VARIOUS 28.2 54935-6
VARIOUS 0.010 54935-6
VARIOUS 9.49 54935-6
VARIOUS 133 54935-6
VARIOUS 0.053 54935-6
VARIOUS 10.5 54935-6
VARIOUS 10.0 54935-6
VARIOUS 2.44 54935-6
VARIOUS 0.500 54935-6
VARIOUS 0.115 54935-6
VARIOUS 1.0 54935-6
VARIOUS 8.20 54935-6
VARIOUS 142 54935-6
VARIOUS 16.0 54935-6
VARIOUS 1.0 54935-6
VARIOUS 158 54935-6
VARIOUS 12.5 54935-6
VARIOUS 12.1 54935-6
VARIOUS 1.63 54935-6

RB-AR47088



VARIOUS 137 54935-6
VARIOUS 1030 54935-6
VARIOUS 0.500 54935-6
VARIOUS 144 54935-6
VARIOUS 1.70 54935-6
VARIOUS 0.01 54935-6
VARIOUS 8.21 54935-6
VARIOUS 137 54935-6
VARIOUS 0.068 54935-6
VARIOUS 655 54935-6
VARIOUS 0.050 54935-6
VARIOUS 70.4 54935-6
VARIOUS 0.011 54935-6
VARIOUS 0.051 54935-6
VARIOUS 29.3 54935-6
VARIOUS 0.01 54935-6
VARIOUS 5.65 54935-6
VARIOUS 101 54935-6
VARIOUS 0.042 54935-6
SM9221A 1.1 54935-6
SM9221A 1.1 54935-6
SM9221A 1.1 54935-6
SM9221AE 1.1 54935-6
SM9221AE 1.1 54935-6
SM9221AE 1.1 54935-6
SM9221A 1.1 54935-6
SM9221A 1.1 54935-6
SM9221A 1.1 54935-6
SM2120-B 1.0 54935-6
SM2120-B 25.0 54935-6
SM2120-B 5.00 54935-6

RB-AR47089



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-01/22/08 Method Blank    45741        MBAQ 22-Jan-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-01/22/08 SMURRF-Influent    45741 45741.01 22-Jan-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-01/22/08 SMURRF-Effluent    45741 45741.02 22-Jan-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-01/22/08 Method Blank    45741        MBAQ 22-Jan-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-01/22/08 SMURRF-Influent    45741 45741.01 22-Jan-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-01/22/08 SMURRF-Effluent    45741 45741.02 22-Jan-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-01/22/08 Method Blank    45741        MBAQ 22-Jan-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-01/22/08 SMURRF-Influent    45741 45741.01 22-Jan-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-01/22/08 SMURRF-Effluent    45741 45741.02 22-Jan-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR47090



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 22-Jan-0822-Jan-08Turbidity -- ND
180.1 MAIN 22-Jan-0822-Jan-08Turbidity -- 56.0
180.1 MAIN 22-Jan-0822-Jan-08Turbidity -- ND
SM-9221A-D MAIN 22-Jan-0827-Jan-08Coliform, total -- NA
SM-9221A-D MAIN 22-Jan-0827-Jan-08Coliform, total -- 500,000
SM-9221A-D MAIN 22-Jan-0827-Jan-08Coliform, total -- ND
SM-9221A-E MAIN 22-Jan-0827-Jan-08Coliform, fecal -- NA
SM-9221A-E MAIN 22-Jan-0827-Jan-08Coliform, fecal -- 13,000
SM-9221A-E MAIN 22-Jan-0827-Jan-08Coliform, fecal -- ND

RB-AR47091



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 56.0 56.0 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 500,000 500000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 13,000 13000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47092



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 01/22/2008   : 01/22/2008   :
AETB 01/22/2008   : 01/22/2008   :
AETB 01/22/2008   : 01/22/2008   :
AETB 01/22/2008   : 01/22/2008   :
AETB 01/22/2008   : 01/22/2008   :
AETB 01/22/2008   : 01/22/2008   :
AETB 01/22/2008   : 01/22/2008   :
AETB 01/22/2008   : 01/22/2008   :
AETB 01/22/2008   : 01/22/2008   :

RB-AR47093



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
01/22/2008   : 01/22/2008   : 20080122200801222008012220080122 SMURRF Santa Monica, CA
01/22/2008   : 01/22/2008   : 20080122200801222008012220080122 SMURRF Santa Monica, CA
01/22/2008   : 01/22/2008   : 20080122200801222008012220080122 SMURRF Santa Monica, CA
01/22/2008   : 01/27/2008   : 20080122200801222008012220080127 SMURRF Santa Monica, CA
01/22/2008   : 01/27/2008   : 20080122200801222008012220080127 SMURRF Santa Monica, CA
01/22/2008   : 01/27/2008   : 20080122200801222008012220080127 SMURRF Santa Monica, CA
01/22/2008   : 01/27/2008   : 20080122200801222008012220080127 SMURRF Santa Monica, CA
01/22/2008   : 01/27/2008   : 20080122200801222008012220080127 SMURRF Santa Monica, CA
01/22/2008   : 01/27/2008   : 20080122200801222008012220080127 SMURRF Santa Monica, CA

RB-AR47094



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
012208          ~ 012208 180.1 0.5 53231
012208          ~ 012208 180.1 56.0 53231
012208          ~ 012208 180.1 0.5 53231

SM9221AD 1.1 53231
SM9221AD 500000 53231
SM9221AD 1.1 53231
SM9221AE 1.1 53231
SM9221AE 13000 53231
SM9221AE 1.1 53231

RB-AR47095



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-01/31/08 Method Blank    45865        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-01/31/08 SMURRF-Influent    45865 45865.01 31-Jan-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-01/31/08 SMURRF-Effluent    45865 45865.02 31-Jan-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-01/31/08 Method Blank    45865        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-01/31/08 SMURRF-Influent    45865 45865.01 31-Jan-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-01/31/08 SMURRF-Effluent    45865 45865.02 31-Jan-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-01/31/08 Method Blank    45865        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-01/31/08 SMURRF-Influent    45865 45865.01 31-Jan-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-01/31/08 SMURRF-Effluent    45865 45865.02 31-Jan-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR47096



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 31-Jan-0831-Jan-08Turbidity -- ND
180.1 MAIN 31-Jan-0831-Jan-08Turbidity -- 30.0
180.1 MAIN 31-Jan-0831-Jan-08Turbidity -- ND
SM-9221A-D MAIN 31-Jan-0805-Feb-08Coliform, total -- NA
SM-9221A-D MAIN 31-Jan-0805-Feb-08Coliform, total -- 70,000
SM-9221A-D MAIN 31-Jan-0805-Feb-08Coliform, total -- ND
SM-9221A-E MAIN 31-Jan-0805-Feb-08Coliform, fecal -- NA
SM-9221A-E MAIN 31-Jan-0805-Feb-08Coliform, fecal -- 700
SM-9221A-E MAIN 31-Jan-0805-Feb-08Coliform, fecal -- ND

RB-AR47097



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 30.0 30.0 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 2.0 2.0 1 BM NA 0
MPN/100 mL NONE 2.0 2.0 1 P0 70,000 70000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 2.0 2.0 1 BM NA 0
MPN/100 mL NONE 2.0 2.0 1 P0 700 700 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47098



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 01/31/2008   :   /  /       :
AETB 01/31/2008   : 01/31/2008   :
AETB 01/31/2008   : 01/31/2008   :
AETB 01/31/2008   :   /  /       :
AETB 01/31/2008   : 01/31/2008   :
AETB 01/31/2008   : 01/31/2008   :
AETB 01/31/2008   :   /  /       :
AETB 01/31/2008   : 01/31/2008   :
AETB 01/31/2008   : 01/31/2008   :

RB-AR47099



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
01/31/2008   : 01/31/2008   : 20080131 2008013120080131 SMURRF Santa Monica, CA
01/31/2008   : 01/31/2008   : 20080131200801312008013120080131 SMURRF Santa Monica, CA
01/31/2008   : 01/31/2008   : 20080131200801312008013120080131 SMURRF Santa Monica, CA
01/31/2008   : 02/05/2008   : 20080131 2008013120080205 SMURRF Santa Monica, CA
01/31/2008   : 02/05/2008   : 20080131200801312008013120080205 SMURRF Santa Monica, CA
01/31/2008   : 02/05/2008   : 20080131200801312008013120080205 SMURRF Santa Monica, CA
01/31/2008   : 02/05/2008   : 20080131 2008013120080205 SMURRF Santa Monica, CA
01/31/2008   : 02/05/2008   : 20080131200801312008013120080205 SMURRF Santa Monica, CA
01/31/2008   : 02/05/2008   : 20080131200801312008013120080205 SMURRF Santa Monica, CA

RB-AR47100



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
013108          ~ 013108 180.1 0.5 53228
013108          ~ 013108 180.1 30.0 53228
013108          ~ 013108 180.1 0.5 53228

SM9221B 2.0 53228
SM9221B 70000 53228
SM9221B 1.1 53228
SM9221AE 2.0 53228
SM9221AE 700 53228
SM9221AE 1.1 53228

RB-AR47101



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-02/05/08 Method Blank    45905        MBAQ   -   - Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-02/05/08 SMURRF-Influent    45905 45905.01 05-Feb-08Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-02/05/08 SMURRF-Effluent    45905 45905.02 05-Feb-08Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-02/05/08 Method Blank    45905        MBAQ   -   - Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-02/05/08 SMURRF-Influent    45905 45905.01 05-Feb-08Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-02/05/08 SMURRF-Effluent    45905 45905.02 05-Feb-08Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-02/05/08 Method Blank    45905        MBAQ   -   - Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-02/05/08 SMURRF-Influent    45905 45905.01 05-Feb-08Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-02/05/08 SMURRF-Effluent    45905 45905.02 05-Feb-08Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-02/05/08 Method Blank    45905        MBAQ   -   - Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-02/05/08 SMURRF-Influent    45905 45905.01 05-Feb-08Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-02/05/08 SMURRF-Effluent    45905 45905.02 05-Feb-08Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-02/05/08 Method Blank    45905        MBAQ   -   - Aqueous Oil and Grease, Gravimetric
SMURRF-02/05/08 SMURRF-Influent    45905 45905.01 05-Feb-08Aqueous Oil and Grease, Gravimetric
SMURRF-02/05/08 SMURRF-Effluent    45905 45905.02 05-Feb-08Aqueous Oil and Grease, Gravimetric
SMURRF-02/05/08 Method Blank    45905        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-02/05/08 SMURRF-Influent    45905 45905.01 05-Feb-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-02/05/08 SMURRF-Effluent    45905 45905.02 05-Feb-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-02/05/08 Method Blank    45905        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-02/05/08 SMURRF-Influent    45905 45905.01 05-Feb-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-02/05/08 SMURRF-Effluent    45905 45905.02 05-Feb-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-02/05/08 Method Blank    45905        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-02/05/08 SMURRF-Influent    45905 45905.01 05-Feb-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-02/05/08 SMURRF-Effluent    45905 45905.02 05-Feb-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-02/05/08 Method Blank    45905        MBAQ   -   - Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-02/05/08 SMURRF-Influent    45905 45905.01 05-Feb-08Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-02/05/08 SMURRF-Effluent    45905 45905.02 05-Feb-08Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-02/05/08 Method Blank    45905        MBAQ   -   - Aqueous Color (By Visual Comparison)
SMURRF-02/05/08 SMURRF-Influent    45905 45905.01 05-Feb-08Aqueous Color (By Visual Comparison)
SMURRF-02/05/08 SMURRF-Effluent    45905 45905.02 05-Feb-08Aqueous Color (By Visual Comparison)

RB-AR47102



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
120.1 MAIN 05-Feb-0805-Feb-08Specific conductance -- ND
120.1 MAIN 05-Feb-0805-Feb-08Specific conductance -- 1,300
120.1 MAIN 05-Feb-0805-Feb-08Specific conductance -- 2,100
150.1 MAIN 05-Feb-0805-Feb-08pH PHSOIL NA
150.1 MAIN 05-Feb-0805-Feb-08pH PHSOIL 8.22
150.1 MAIN 05-Feb-0805-Feb-08pH PHSOIL 8.16
160.1 MAIN 05-Feb-0805-Feb-08Total Dissolved Solids 10-33-3 ND
160.1 MAIN 05-Feb-0805-Feb-08Total Dissolved Solids 10-33-3 865
160.1 MAIN 05-Feb-0805-Feb-08Total Dissolved Solids 10-33-3 1,390
160.2 MAIN 05-Feb-0805-Feb-08Total Suspended Solids (TSS) ND
160.2 MAIN 05-Feb-0805-Feb-08Total Suspended Solids (TSS) 12.0
160.2 MAIN 05-Feb-0805-Feb-08Total Suspended Solids (TSS) ND
1664 MAIN 08-Feb-0811-Feb-08Oil and Grease OILGREASE ND
1664 MAIN 08-Feb-0811-Feb-08Oil and Grease OILGREASE 1.19
1664 MAIN 08-Feb-0811-Feb-08Oil and Grease OILGREASE ND
180.1 MAIN 05-Feb-0805-Feb-08Turbidity -- ND
180.1 MAIN 05-Feb-0805-Feb-08Turbidity -- 14.8
180.1 MAIN 05-Feb-0805-Feb-08Turbidity -- ND
SM-9221A-D MAIN 05-Feb-0805-Feb-08Coliform, total -- NA
SM-9221A-D MAIN 05-Feb-0805-Feb-08Coliform, total -- <2.0
SM-9221A-D MAIN 05-Feb-0805-Feb-08Coliform, total -- <1.1
SM-9221A-E MAIN 05-Feb-0805-Feb-08Coliform, fecal -- NA
SM-9221A-E MAIN 05-Feb-0805-Feb-08Coliform, fecal -- <2.0
SM-9221A-E MAIN 05-Feb-0805-Feb-08Coliform, fecal -- <1.1
SM-9230A-B MAIN 05-Feb-0805-Feb-08Fecal Enterococci NA
SM-9230A-B MAIN 05-Feb-0805-Feb-08Fecal Enterococci <2.0
SM-9230A-B MAIN 05-Feb-0805-Feb-08Fecal Enterococci <1.1
SM2120-B MAIN 05-Feb-0805-Feb-08Color COLOR ND
SM2120-B MAIN 05-Feb-0805-Feb-08Color COLOR 17.0
SM2120-B MAIN 05-Feb-0805-Feb-08Color COLOR 3.00

RB-AR47103



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
umhos/cm WETCHEU 10.0 5.0 1 BM <ND 0
umhos/cm WETCHE 10.0 5.0 1 P0 1,300 1300 0
umhos/cm WETCHE 10.0 5.0 1 P0 2,100 2100 0
pH unit WETCHEUNA 0.01 0.01 1 BM NA 0
pH unit WETCHE 0.01 0.01 1 P0 8.22 8.22 0
pH unit WETCHE 0.01 0.01 1 P0 8.16 8.16 0
mg/L WETCHEU 10.0 5.0 1 BM <ND 0
mg/L WETCHE 10.0 5.0 1 P0 865 865 0
mg/L WETCHE 10.0 5.0 1 P0 1,390 1390 0
mg/L WETCHEU 5.00 0.50 1 BM <ND 0
mg/L WETCHE 5.00 0.50 1 P0 12.0 12.0 0
mg/L WETCHEU 5.00 0.50 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 BM <ND 0
mg/L ORG-2 1.0 0.5 1 P0 1.19 1.19 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 14.8 14.8 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 2.0 2.0 1 BM NA 0
MPN/100 mL NONE U 2.0 2.0 1 P0 <<2.0 0
MPN/100 mL NONE U 2.0 2.0 1 P0 <<1.1 0
MPN/100 mL NONE UNA 2.0 2.0 1 BM NA 0
MPN/100 mL NONE U 2.0 2.0 1 P0 <<2.0 0
MPN/100 mL NONE U 2.0 2.0 1 P0 <<1.1 0
MPN/100 mL NONE UNA 2.0 2.0 1 BM NA 0
MPN/100 mL NONE U 2.0 2.0 1 P0 <<2.0 0
MPN/100 mL NONE U 2.0 2.0 1 P0 <<1.1 0
Color Units ORG-4 U 1.0 1.0 1 BM <ND 0
Color Units ORG-4 1.0 1.0 1 P0 17.0 17.0 0
Color Units ORG-4 1.0 1.0 1 P0 3.00 3.00 0

RB-AR47104



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 02/05/2008   :   /  /       :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   :   /  /       :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   :   /  /       :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   :   /  /       :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   :   /  /       :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   :   /  /       :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   :   /  /       :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   :   /  /       :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   :   /  /       :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   :   /  /       :
AETB 02/05/2008   : 02/05/2008   :
AETB 02/05/2008   : 02/05/2008   :

RB-AR47105



TD_EXT TD_ANAL S_RECEIS_COLL S_EXT S_ANAL ANALYST SITE
02/05/2008   : 02/05/2008   : 20080205 2008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205 2008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205 2008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205 2008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA
02/08/2008   : 02/11/2008   : 20080205 2008020820080211 SMURRF Santa Monica, CA
02/08/2008   : 02/11/2008   : 20080205200802052008020820080211 SMURRF Santa Monica, CA
02/08/2008   : 02/11/2008   : 20080205200802052008020820080211 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205 2008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205 2008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205 2008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205 2008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205 2008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA
02/05/2008   : 02/05/2008   : 20080205200802052008020520080205 SMURRF Santa Monica, CA

RB-AR47106



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
020508          ~ 020508 120.1 5.0 53227-220
020508          ~ 020508 120.1 1300 53227-220
020508          ~ 020508 120.1 2100 53227-220
020508          ~ 020508 150.1 0.01 53227-220
020508          ~ 020508 150.1 8.22 53227-220
020508          ~ 020508 150.1 8.16 53227-220
020508          ~ 020508 160.1 5.0 53227-220
020508          ~ 020508 160.1 865 53227-220
020508          ~ 020508 160.1 1390 53227-220
020508          ~ 020508 160.2 0.50 53227-220
020508          ~ 020508 160.2 12.0 53227-220
020508          ~ 020508 160.2 0.50 53227-220
020808          ~ 020808 3510C 0.5 53227-220
020808          ~ 020808 3510C 1.19 53227-220
020808          ~ 020808 3510C 0.5 53227-220
020508          ~ 020508 180.1 0.5 53227-220
020508          ~ 020508 180.1 14.8 53227-220
020508          ~ 020508 180.1 0.5 53227-220

SM9221B 2.0 53227-220
SM9221B 2.0 53227-220
SM9221B 2.0 53227-220
SM9221AE 2.0 53227-220
SM9221AE 2.0 53227-220
SM9221AE 2.0 53227-220
SM9230AB 2.0 53227-220
SM9230AB 2.0 53227-220
SM9230AB 2.0 53227-220

020508          ~ 020508 SM2120B 1.0 53227-220
020508          ~ 020508 SM2120B 17.0 53227-220
020508          ~ 020508 SM2120B 3.00 53227-220

RB-AR47107



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-02/12/08 Method Blank    45981        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-02/12/08 SMURRF-Influent    45981 45981.01 12-Feb-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-02/12/08 SMURRF-Effluent    45981 45981.02 12-Feb-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-02/12/08 Method Blank    45981        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-02/12/08 SMURRF-Influent    45981 45981.01 12-Feb-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-02/12/08 SMURRF-Effluent    45981 45981.02 12-Feb-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-02/12/08 Method Blank    45981        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-02/12/08 SMURRF-Influent    45981 45981.01 12-Feb-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-02/12/08 SMURRF-Effluent    45981 45981.02 12-Feb-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR47108



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 12-Feb-0812-Feb-08Turbidity -- ND
180.1 MAIN 12-Feb-0812-Feb-08Turbidity -- 21.6
180.1 MAIN 12-Feb-0812-Feb-08Turbidity -- ND
SM-9221A-D MAIN 12-Feb-0817-Feb-08Coliform, total -- NA
SM-9221A-D MAIN 12-Feb-0817-Feb-08Coliform, total -- 160,000
SM-9221A-D MAIN 12-Feb-0814-Feb-08Coliform, total -- ND
SM-9221A-E MAIN 12-Feb-0817-Feb-08Coliform, fecal -- NA
SM-9221A-E MAIN 12-Feb-0817-Feb-08Coliform, fecal -- 900
SM-9221A-E MAIN 12-Feb-0814-Feb-08Coliform, fecal -- ND

RB-AR47109



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 21.6 21.6 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 160,000 160000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 900 900 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47110



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 02/12/2008   :   /  /       :
AETB 02/12/2008   : 02/12/2008   :
AETB 02/12/2008   : 02/12/2008   :
AETB 02/12/2008   :   /  /       :
AETB 02/12/2008   : 02/12/2008   :
AETB 02/12/2008   : 02/12/2008   :
AETB 02/12/2008   :   /  /       :
AETB 02/12/2008   : 02/12/2008   :
AETB 02/12/2008   : 02/12/2008   :

RB-AR47111



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
02/12/2008   : 02/12/2008   : 20080212 2008021220080212 SMURRF Santa Monica, CA
02/12/2008   : 02/12/2008   : 20080212200802122008021220080212 SMURRF Santa Monica, CA
02/12/2008   : 02/12/2008   : 20080212200802122008021220080212 SMURRF Santa Monica, CA
02/12/2008   : 02/17/2008   : 20080212 2008021220080217 SMURRF Santa Monica, CA
02/12/2008   : 02/17/2008   : 20080212200802122008021220080217 SMURRF Santa Monica, CA
02/12/2008   : 02/14/2008   : 20080212200802122008021220080214 SMURRF Santa Monica, CA
02/12/2008   : 02/17/2008   : 20080212 2008021220080217 SMURRF Santa Monica, CA
02/12/2008   : 02/17/2008   : 20080212200802122008021220080217 SMURRF Santa Monica, CA
02/12/2008   : 02/14/2008   : 20080212200802122008021220080214 SMURRF Santa Monica, CA

RB-AR47112



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
021208          ~ 021208 180.1 0.5 53222
021208          ~ 021208 180.1 21.6 53222
021208          ~ 021208 180.1 0.5 53222

SM9221AD 1.1 53222
SM9221AD 160000 53222
SM9221AD 1.1 53222
SM9221AE 1.1 53222
SM9221AE 900 53222
SM9221AE 1.1 53222

RB-AR47113



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-02/21/08 Method Blank    46106        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-02/21/08 SMURRF-Influent    46106 46106.01 21-Feb-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-02/21/08 SMURRF-Effluent    46106 46106.02 21-Feb-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-02/21/08 Method Blank    46106        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-02/21/08 SMURRF-Influent    46106 46106.01 21-Feb-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-02/21/08 SMURRF-Effluent    46106 46106.02 21-Feb-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-02/21/08 Method Blank    46106        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-02/21/08 SMURRF-Influent    46106 46106.01 21-Feb-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-02/21/08 SMURRF-Effluent    46106 46106.02 21-Feb-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR47114



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 21-Feb-0821-Feb-08Turbidity -- ND
180.1 MAIN 21-Feb-0821-Feb-08Turbidity -- 12.4
180.1 MAIN 21-Feb-0821-Feb-08Turbidity -- ND
SM-9221A-D MAIN 21-Feb-0826-Feb-08Coliform, total -- NA
SM-9221A-D MAIN 21-Feb-0826-Feb-08Coliform, total -- 240,000
SM-9221A-D MAIN 21-Feb-0826-Feb-08Coliform, total -- ND
SM-9221A-E MAIN 21-Feb-0826-Feb-08Coliform, fecal -- NA
SM-9221A-E MAIN 21-Feb-0826-Feb-08Coliform, fecal -- 3,000
SM-9221A-E MAIN 21-Feb-0826-Feb-08Coliform, fecal -- ND

RB-AR47115



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 12.4 12.4 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 240,000 240000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 3,000 3000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47116



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 02/21/2008   :   /  /       :
AETB 02/21/2008   : 02/21/2008   :
AETB 02/21/2008   : 02/21/2008   :
AETB 02/21/2008   :   /  /       :
AETB 02/21/2008   : 02/21/2008   :
AETB 02/21/2008   : 02/21/2008   :
AETB 02/21/2008   :   /  /       :
AETB 02/21/2008   : 02/21/2008   :
AETB 02/21/2008   : 02/21/2008   :

RB-AR47117



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
02/21/2008   : 02/21/2008   : 20080221 2008022120080221 SMURRF Santa Monica, CA
02/21/2008   : 02/21/2008   : 20080221200802212008022120080221 SMURRF Santa Monica, CA
02/21/2008   : 02/21/2008   : 20080221200802212008022120080221 SMURRF Santa Monica, CA
02/21/2008   : 02/26/2008   : 20080221 2008022120080226 SMURRF Santa Monica, CA
02/21/2008   : 02/26/2008   : 20080221200802212008022120080226 SMURRF Santa Monica, CA
02/21/2008   : 02/26/2008   : 20080221200802212008022120080226 SMURRF Santa Monica, CA
02/21/2008   : 02/26/2008   : 20080221 2008022120080226 SMURRF Santa Monica, CA
02/21/2008   : 02/26/2008   : 20080221200802212008022120080226 SMURRF Santa Monica, CA
02/21/2008   : 02/26/2008   : 20080221200802212008022120080226 SMURRF Santa Monica, CA

RB-AR47118



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
022108          ~ 022108 180.1 0.5 53223
022108          ~ 022108 180.1 12.4 53223
022108          ~ 022108 180.1 0.5 53223

SM9221AD 1.1 53223
SM9221AD 240000 53223
SM9221AD 1.1 53223
SM9221AE 1.1 53223
SM9221AE 3000 53223
SM9221AE 1.1 53223

RB-AR47119



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-02/28/08 Method Blank    46208        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-02/28/08 SMURRF-Influent    46208 46208.01 28-Feb-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-02/28/08 SMURRF-Effluent    46208 46208.02 28-Feb-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-02/28/08 Method Blank    46208        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-02/28/08 SMURRF-Influent    46208 46208.01 28-Feb-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-02/28/08 SMURRF-Effluent    46208 46208.02 28-Feb-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-02/28/08 Method Blank    46208        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-02/28/08 SMURRF-Influent    46208 46208.01 28-Feb-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-02/28/08 SMURRF-Effluent    46208 46208.02 28-Feb-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR47120



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 28-Feb-0828-Feb-08Turbidity -- ND
180.1 MAIN 28-Feb-0828-Feb-08Turbidity -- 6.68
180.1 MAIN 28-Feb-0828-Feb-08Turbidity -- ND
SM-9221A-D MAIN 28-Feb-0804-Mar-08Coliform, total -- NA
SM-9221A-D MAIN 28-Feb-0804-Mar-08Coliform, total -- 140,000
SM-9221A-D MAIN 28-Feb-0801-Mar-08Coliform, total -- ND
SM-9221A-E MAIN 28-Feb-0804-Mar-08Coliform, fecal -- NA
SM-9221A-E MAIN 28-Feb-0804-Mar-08Coliform, fecal -- 3,000
SM-9221A-E MAIN 28-Feb-0801-Mar-08Coliform, fecal -- ND

RB-AR47121



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 6.68 6.68 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 140,000 140000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 3,000 3000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47122



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 02/28/2008   :   /  /       :
AETB 02/28/2008   : 02/28/2008   :
AETB 02/28/2008   : 02/28/2008   :
AETB 02/28/2008   :   /  /       :
AETB 02/28/2008   : 02/28/2008   :
AETB 02/28/2008   : 02/28/2008   :
AETB 02/28/2008   :   /  /       :
AETB 02/28/2008   : 02/28/2008   :
AETB 02/28/2008   : 02/28/2008   :

RB-AR47123



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
02/28/2008   : 02/28/2008   : 20080228 2008022820080228 SMURRF Santa Monica, CA
02/28/2008   : 02/28/2008   : 20080228200802282008022820080228 SMURRF Santa Monica, CA
02/28/2008   : 02/28/2008   : 20080228200802282008022820080228 SMURRF Santa Monica, CA
02/28/2008   : 03/04/2008   : 20080228 2008022820080304 SMURRF Santa Monica, CA
02/28/2008   : 03/04/2008   : 20080228200802282008022820080304 SMURRF Santa Monica, CA
02/28/2008   : 03/01/2008   : 20080228200802282008022820080301 SMURRF Santa Monica, CA
02/28/2008   : 03/04/2008   : 20080228 2008022820080304 SMURRF Santa Monica, CA
02/28/2008   : 03/04/2008   : 20080228200802282008022820080304 SMURRF Santa Monica, CA
02/28/2008   : 03/01/2008   : 20080228200802282008022820080301 SMURRF Santa Monica, CA

RB-AR47124



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
022808          ~ 022808 180.1 0.5 53226
022808          ~ 022808 180.1 6.68 53226
022808          ~ 022808 180.1 0.5 53226

SM9221AD 1.1 53226
SM9221AD 140000 53226
SM9221AD 1.1 53226
SM9221AE 1.1 53226
SM9221AE 3000 53226
SM9221AE 1.1 53226

RB-AR47125



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-03/04/08 Method Blank    46268        MBAQ   -   - Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-03/04/08 SMURRF-Influent    46268 46268.01 04-Mar-08Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-03/04/08 SMURRF-Effluent    46268 46268.02 04-Mar-08Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-03/04/08 Method Blank    46268        MBAQ   -   - Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-03/04/08 SMURRF-Influent    46268 46268.01 04-Mar-08Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-03/04/08 SMURRF-Effluent    46268 46268.02 04-Mar-08Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-03/04/08 Method Blank    46268        MBAQ   -   - Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-03/04/08 SMURRF-Influent    46268 46268.01 04-Mar-08Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-03/04/08 SMURRF-Effluent    46268 46268.02 04-Mar-08Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-03/04/08 Method Blank    46268        MBAQ   -   - Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-03/04/08 SMURRF-Influent    46268 46268.01 04-Mar-08Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-03/04/08 SMURRF-Effluent    46268 46268.02 04-Mar-08Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-03/04/08 Method Blank    46268        MBAQ   -   - Aqueous Oil and Grease, Gravimetric
SMURRF-03/04/08 SMURRF-Influent    46268 46268.01 04-Mar-08Aqueous Oil and Grease, Gravimetric
SMURRF-03/04/08 SMURRF-Effluent    46268 46268.02 04-Mar-08Aqueous Oil and Grease, Gravimetric
SMURRF-03/04/08 Method Blank    46268        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-03/04/08 SMURRF-Influent    46268 46268.01 04-Mar-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-03/04/08 SMURRF-Effluent    46268 46268.02 04-Mar-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-03/04/08 Method Blank    46268        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-03/04/08 SMURRF-Influent    46268 46268.01 04-Mar-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-03/04/08 SMURRF-Effluent    46268 46268.02 04-Mar-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-03/04/08 Method Blank    46268        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-03/04/08 SMURRF-Influent    46268 46268.01 04-Mar-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-03/04/08 SMURRF-Effluent    46268 46268.02 04-Mar-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-03/04/08 Method Blank    46268        MBAQ   -   - Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-03/04/08 SMURRF-Influent    46268 46268.01 04-Mar-08Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-03/04/08 SMURRF-Effluent    46268 46268.02 04-Mar-08Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-03/04/08 Method Blank    46268        MBAQ   -   - Aqueous Color (By Visual Comparison)
SMURRF-03/04/08 SMURRF-Influent    46268 46268.01 04-Mar-08Aqueous Color (By Visual Comparison)
SMURRF-03/04/08 SMURRF-Effluent    46268 46268.02 04-Mar-08Aqueous Color (By Visual Comparison)

RB-AR47126



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
120.1 MAIN 04-Mar-0804-Mar-08Specific conductance -- ND
120.1 MAIN 04-Mar-0804-Mar-08Specific conductance -- 1,200
120.1 MAIN 04-Mar-0804-Mar-08Specific conductance -- 1,190
150.1 MAIN 04-Mar-0804-Mar-08pH PHSOIL NA
150.1 MAIN 04-Mar-0804-Mar-08pH PHSOIL 7.54
150.1 MAIN 04-Mar-0804-Mar-08pH PHSOIL 7.62
160.1 MAIN 04-Mar-0805-Mar-08Total Dissolved Solids 10-33-3 ND
160.1 MAIN 04-Mar-0805-Mar-08Total Dissolved Solids 10-33-3 850
160.1 MAIN 04-Mar-0805-Mar-08Total Dissolved Solids 10-33-3 840
160.2 MAIN 05-Mar-0805-Mar-08Total Suspended Solids (TSS) ND
160.2 MAIN 05-Mar-0805-Mar-08Total Suspended Solids (TSS) 6.00J
160.2 MAIN 05-Mar-0805-Mar-08Total Suspended Solids (TSS) ND
1664 MAIN 05-Mar-0805-Mar-08Oil and Grease OILGREASE ND
1664 MAIN 05-Mar-0805-Mar-08Oil and Grease OILGREASE 2.25
1664 MAIN 05-Mar-0805-Mar-08Oil and Grease OILGREASE ND
180.1 MAIN 04-Mar-0804-Mar-08Turbidity -- ND
180.1 MAIN 04-Mar-0804-Mar-08Turbidity -- 7.10
180.1 MAIN 04-Mar-0804-Mar-08Turbidity -- ND
SM-9221A-D MAIN 04-Mar-0806-Mar-08Coliform, total -- NA
SM-9221A-D MAIN 04-Mar-0806-Mar-08Coliform, total -- ND
SM-9221A-D MAIN 04-Mar-0807-Mar-08Coliform, total -- >23.0
SM-9221A-E MAIN 04-Mar-0806-Mar-08Coliform, fecal -- NA
SM-9221A-E MAIN 04-Mar-0806-Mar-08Coliform, fecal -- ND
SM-9221A-E MAIN 04-Mar-0807-Mar-08Coliform, fecal -- >23.0
SM-9230A-B MAIN 04-Mar-0806-Mar-08Fecal Enterococci NA
SM-9230A-B MAIN 04-Mar-0806-Mar-08Fecal Enterococci ND
SM-9230A-B MAIN 04-Mar-0807-Mar-08Fecal Enterococci ND
SM2120-B MAIN 04-Mar-0804-Mar-08Color COLOR ND
SM2120-B MAIN 04-Mar-0804-Mar-08Color COLOR 20.0
SM2120-B MAIN 04-Mar-0804-Mar-08Color COLOR 4.00

RB-AR47127



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
umhos/cm WETCHEU 10.0 5.0 1 BM <ND 0
umhos/cm WETCHE 10.0 5.0 1 P0 1,200 1200 0
umhos/cm WETCHE 10.0 5.0 1 P0 1,190 1190 0
pH unit WETCHEUNA 0.01 0.01 1 BM NA 0
pH unit WETCHE 0.01 0.01 1 P0 7.54 7.54 0
pH unit WETCHE 0.01 0.01 1 P0 7.62 7.62 0
mg/L WETCHEU 10.0 5.0 1 BM <ND 0
mg/L WETCHE 10.0 5.0 1 P0 850 850 0
mg/L WETCHE 10.0 5.0 1 P0 840 840 0
mg/L WETCHEU 5.00 0.50 1 BM <ND 0
mg/L WETCHEJ 5.00 0.50 1 P0 6.00J 6.00 0
mg/L WETCHEU 5.00 0.50 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 BM <ND 0
mg/L ORG-2 1.0 0.5 1 P0 2.25 2.25 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 7.10 7.10 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >23.0 >23.0 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >23.0 >23.0 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
Color Units ORG-4 U 1.0 1.0 1 BM <ND 0
Color Units ORG-4 1.0 1.0 1 P0 20.0 20.0 0
Color Units ORG-4 1.0 1.0 1 P0 4.00 4.00 0

RB-AR47128



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 03/04/2008   :   /  /       :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   :   /  /       :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   :   /  /       :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   :   /  /       :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   :   /  /       :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   :   /  /       :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   :   /  /       :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   :   /  /       :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   :   /  /       :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   :   /  /       :
AETB 03/04/2008   : 03/04/2008   :
AETB 03/04/2008   : 03/04/2008   :

RB-AR47129



TD_EXT TD_ANAL S_RECEIS_COLL S_EXT S_ANAL ANALYST SITE
03/04/2008   : 03/04/2008   : 20080304 2008030420080304 SMURRF Santa Monica, CA
03/04/2008   : 03/04/2008   : 20080304200803042008030420080304 SMURRF Santa Monica, CA
03/04/2008   : 03/04/2008   : 20080304200803042008030420080304 SMURRF Santa Monica, CA
03/04/2008   : 03/04/2008   : 20080304 2008030420080304 SMURRF Santa Monica, CA
03/04/2008   : 03/04/2008   : 20080304200803042008030420080304 SMURRF Santa Monica, CA
03/04/2008   : 03/04/2008   : 20080304200803042008030420080304 SMURRF Santa Monica, CA
03/04/2008   : 03/05/2008   : 20080304 2008030420080305 SMURRF Santa Monica, CA
03/04/2008   : 03/05/2008   : 20080304200803042008030420080305 SMURRF Santa Monica, CA
03/04/2008   : 03/05/2008   : 20080304200803042008030420080305 SMURRF Santa Monica, CA
03/05/2008   : 03/05/2008   : 20080304 2008030520080305 SMURRF Santa Monica, CA
03/05/2008   : 03/05/2008   : 20080304200803042008030520080305 SMURRF Santa Monica, CA
03/05/2008   : 03/05/2008   : 20080304200803042008030520080305 SMURRF Santa Monica, CA
03/05/2008   : 03/05/2008   : 20080304 2008030520080305 SMURRF Santa Monica, CA
03/05/2008   : 03/05/2008   : 20080304200803042008030520080305 SMURRF Santa Monica, CA
03/05/2008   : 03/05/2008   : 20080304200803042008030520080305 SMURRF Santa Monica, CA
03/04/2008   : 03/04/2008   : 20080304 2008030420080304 SMURRF Santa Monica, CA
03/04/2008   : 03/04/2008   : 20080304200803042008030420080304 SMURRF Santa Monica, CA
03/04/2008   : 03/04/2008   : 20080304200803042008030420080304 SMURRF Santa Monica, CA
03/04/2008   : 03/06/2008   : 20080304 2008030420080306 SMURRF Santa Monica, CA
03/04/2008   : 03/06/2008   : 20080304200803042008030420080306 SMURRF Santa Monica, CA
03/04/2008   : 03/07/2008   : 20080304200803042008030420080307 SMURRF Santa Monica, CA
03/04/2008   : 03/06/2008   : 20080304 2008030420080306 SMURRF Santa Monica, CA
03/04/2008   : 03/06/2008   : 20080304200803042008030420080306 SMURRF Santa Monica, CA
03/04/2008   : 03/07/2008   : 20080304200803042008030420080307 SMURRF Santa Monica, CA
03/04/2008   : 03/06/2008   : 20080304 2008030420080306 SMURRF Santa Monica, CA
03/04/2008   : 03/06/2008   : 20080304200803042008030420080306 SMURRF Santa Monica, CA
03/04/2008   : 03/07/2008   : 20080304200803042008030420080307 SMURRF Santa Monica, CA
03/04/2008   : 03/04/2008   : 20080304 2008030420080304 SMURRF Santa Monica, CA
03/04/2008   : 03/04/2008   : 20080304200803042008030420080304 SMURRF Santa Monica, CA
03/04/2008   : 03/04/2008   : 20080304200803042008030420080304 SMURRF Santa Monica, CA

RB-AR47130



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
030408          ~ 030408 120.1 5.0 52564-5
030408          ~ 030408 120.1 1200 52564-5
030408          ~ 030408 120.1 1190 52564-5
030408          ~ 030408 150.1 0.01 52564-5
030408          ~ 030408 150.1 7.54 52564-5
030408          ~ 030408 150.1 7.62 52564-5
030408          ~ 030408 160.1 5.0 52564-5
030408          ~ 030408 160.1 850 52564-5
030408          ~ 030408 160.1 840 52564-5
030508          ~ 030508 160.2 0.50 52564-5
030508          ~ 030508 160.2 6.00 52564-5
030508          ~ 030508 160.2 0.50 52564-5
030508          ~ 030508 3510C 0.5 52564-5
030508          ~ 030508 3510C 2.25 52564-5
030508          ~ 030508 3510C 0.5 52564-5
030408          ~ 030408 180.1 0.5 52564-5
030408          ~ 030408 180.1 7.10 52564-5
030408          ~ 030408 180.1 0.5 52564-5

SM9221AD 1.1 52564-5
SM9221AD 1.1 52564-5
SM9221AD 1.1 52564-5
SM9221AE 1.1 52564-5
SM9221AE 1.1 52564-5
SM9221AE 1.1 52564-5
SM9230AB 1.1 52564-5
SM9230AB 1.1 52564-5
SM9230AB 1.1 52564-5

030408          ~ 030408 SM2120B 1.0 52564-5
030408          ~ 030408 SM2120B 20.0 52564-5
030408          ~ 030408 SM2120B 4.00 52564-5

RB-AR47131



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-03/11/08 Method Blank    46392        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-03/11/08 SMURRF- Influent    46392 46392.01 11-Mar-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-03/11/08 SMURRF- Effluent    46392 46392.02 11-Mar-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-03/11/08 Method Blank    46392        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-03/11/08 SMURRF- Influent    46392 46392.01 11-Mar-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-03/11/08 SMURRF- Effluent    46392 46392.02 11-Mar-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-03/11/08 Method Blank    46392        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-03/11/08 SMURRF- Influent    46392 46392.01 11-Mar-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-03/11/08 SMURRF- Effluent    46392 46392.02 11-Mar-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR47132



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 11-Mar-0811-Mar-08Turbidity -- ND
180.1 MAIN 11-Mar-0811-Mar-08Turbidity -- 34.9
180.1 MAIN 11-Mar-0811-Mar-08Turbidity -- ND
SM-9221A-D MAIN 11-Mar-0817-Mar-08Coliform, total -- NA
SM-9221A-D MAIN 11-Mar-0817-Mar-08Coliform, total -- 90,000
SM-9221A-D MAIN 11-Mar-0813-Mar-08Coliform, total -- ND
SM-9221A-E MAIN 11-Mar-0817-Mar-08Coliform, fecal -- NA
SM-9221A-E MAIN 11-Mar-0817-Mar-08Coliform, fecal -- 2,400
SM-9221A-E MAIN 11-Mar-0813-Mar-08Coliform, fecal -- ND

RB-AR47133



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 34.9 34.9 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 90,000 90000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 2,400 2400 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47134



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 03/11/2008   :   /  /       :
AETB 03/11/2008   : 03/11/2008   :
AETB 03/11/2008   : 03/11/2008   :
AETB 03/11/2008   :   /  /       :
AETB 03/11/2008   : 03/11/2008   :
AETB 03/11/2008   : 03/11/2008   :
AETB 03/11/2008   :   /  /       :
AETB 03/11/2008   : 03/11/2008   :
AETB 03/11/2008   : 03/11/2008   :

RB-AR47135



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
03/11/2008   : 03/11/2008   : 20080311 2008031120080311 SMURRF Santa Monica, CA
03/11/2008   : 03/11/2008   : 20080311200803112008031120080311 SMURRF Santa Monica, CA
03/11/2008   : 03/11/2008   : 20080311200803112008031120080311 SMURRF Santa Monica, CA
03/11/2008   : 03/17/2008   : 20080311 2008031120080317 SMURRF Santa Monica, CA
03/11/2008   : 03/17/2008   : 20080311200803112008031120080317 SMURRF Santa Monica, CA
03/11/2008   : 03/13/2008   : 20080311200803112008031120080313 SMURRF Santa Monica, CA
03/11/2008   : 03/17/2008   : 20080311 2008031120080317 SMURRF Santa Monica, CA
03/11/2008   : 03/17/2008   : 20080311200803112008031120080317 SMURRF Santa Monica, CA
03/11/2008   : 03/13/2008   : 20080311200803112008031120080313 SMURRF Santa Monica, CA

RB-AR47136



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
031108          ~ 031108 180.1 0.5 52554
031108          ~ 031108 180.1 34.9 52554
031108          ~ 031108 180.1 0.5 52554

SM9221AD 1.1 52554
SM9221AD 90000 52554
SM9221AD 1.1 52554
SM9221AE 1.1 52554
SM9221AE 2400 52554
SM9221AE 1.1 52554

RB-AR47137



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-03/20/08 Method Blank    46534        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-03/20/08 SMURRF- Influent    46534 46534.01 20-Mar-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-03/20/08 SMURRF- Effluent    46534 46534.02 20-Mar-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-03/20/08 Method Blank    46534        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-03/20/08 SMURRF- Influent    46534 46534.01 20-Mar-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-03/20/08 SMURRF- Effluent    46534 46534.02 20-Mar-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-03/20/08 Method Blank    46534        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-03/20/08 SMURRF- Influent    46534 46534.01 20-Mar-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-03/20/08 SMURRF- Effluent    46534 46534.02 20-Mar-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR47138



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 20-Mar-0820-Mar-08Turbidity -- ND
180.1 MAIN 20-Mar-0820-Mar-08Turbidity -- 2.85
180.1 MAIN 20-Mar-0820-Mar-08Turbidity -- ND
SM-9221A-D MAIN 21-Mar-0824-Mar-08Coliform, total -- NA
SM-9221A-D MAIN 21-Mar-0824-Mar-08Coliform, total -- 30,000
SM-9221A-D MAIN 21-Mar-0824-Mar-08Coliform, total -- ND
SM-9221A-E MAIN 21-Mar-0824-Mar-08Coliform, fecal -- NA
SM-9221A-E MAIN 21-Mar-0824-Mar-08Coliform, fecal -- 30.0
SM-9221A-E MAIN 21-Mar-0824-Mar-08Coliform, fecal -- ND

RB-AR47139



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 2.85 2.85 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 30,000 30000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 30.0 30.0 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47140



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 03/20/2008   :   /  /       :
AETB 03/20/2008   : 03/20/2008   :
AETB 03/20/2008   : 03/20/2008   :
AETB 03/20/2008   :   /  /       :
AETB 03/20/2008   : 03/20/2008   :
AETB 03/20/2008   : 03/20/2008   :
AETB 03/20/2008   :   /  /       :
AETB 03/20/2008   : 03/20/2008   :
AETB 03/20/2008   : 03/20/2008   :

RB-AR47141



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
03/20/2008   : 03/20/2008   : 20080320 2008032020080320 SMURRF Santa Monica, CA
03/20/2008   : 03/20/2008   : 20080320200803202008032020080320 SMURRF Santa Monica, CA
03/20/2008   : 03/20/2008   : 20080320200803202008032020080320 SMURRF Santa Monica, CA
03/21/2008   : 03/24/2008   : 20080320 2008032120080324 SMURRF Santa Monica, CA
03/21/2008   : 03/24/2008   : 20080320200803202008032120080324 SMURRF Santa Monica, CA
03/21/2008   : 03/24/2008   : 20080320200803202008032120080324 SMURRF Santa Monica, CA
03/21/2008   : 03/24/2008   : 20080320 2008032120080324 SMURRF Santa Monica, CA
03/21/2008   : 03/24/2008   : 20080320200803202008032120080324 SMURRF Santa Monica, CA
03/21/2008   : 03/24/2008   : 20080320200803202008032120080324 SMURRF Santa Monica, CA

RB-AR47142



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
032008          ~ 032008 180.1 0.5 52555
032008          ~ 032008 180.1 2.85 52555
032008          ~ 032008 180.1 0.5 52555

SM9221AD 1.1 52555
SM9221AD 30000 52555
SM9221AD 1.1 52555
SM9221AE 1.1 52555
SM9221AE 30.0 52555
SM9221AE 1.1 52555

RB-AR47143



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-03/25/08 Method Blank    46609        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-03/25/08 SMURRF- Influent    46609 46609.01 25-Mar-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-03/25/08 SMURRF- Effluent    46609 46609.02 25-Mar-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-03/25/08 Method Blank    46609        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-03/25/08 SMURRF- Influent    46609 46609.01 25-Mar-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-03/25/08 SMURRF- Effluent    46609 46609.02 25-Mar-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-03/25/08 Method Blank    46609        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-03/25/08 SMURRF- Influent    46609 46609.01 25-Mar-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-03/25/08 SMURRF- Effluent    46609 46609.02 25-Mar-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR47144



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 25-Mar-0825-Mar-08Turbidity -- ND
180.1 MAIN 25-Mar-0825-Mar-08Turbidity -- 19.6
180.1 MAIN 25-Mar-0825-Mar-08Turbidity -- ND
SM-9221A-D MAIN 25-Mar-0831-Mar-08Coliform, total -- NA
SM-9221A-D MAIN 25-Mar-0831-Mar-08Coliform, total -- 1,700,000
SM-9221A-D MAIN 25-Mar-0828-Mar-08Coliform, total -- 8.0
SM-9221A-E MAIN 25-Mar-0831-Mar-08Coliform, fecal -- NA
SM-9221A-E MAIN 25-Mar-0831-Mar-08Coliform, fecal -- 2,400
SM-9221A-E MAIN 25-Mar-0828-Mar-08Coliform, fecal -- ND

RB-AR47145



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 19.6 19.6 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 1,700,000 1700000 0
MPN/100 mL NONE 1.1 1.1 1 P0 8.0 8.0 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 2,400 2400 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47146



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 03/25/2008   :   /  /       :
AETB 03/25/2008   : 03/25/2008   :
AETB 03/25/2008   : 03/25/2008   :
AETB 03/25/2008   :   /  /       :
AETB 03/25/2008   : 03/25/2008   :
AETB 03/25/2008   : 03/25/2008   :
AETB 03/25/2008   :   /  /       :
AETB 03/25/2008   : 03/25/2008   :
AETB 03/25/2008   : 03/25/2008   :

RB-AR47147



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
03/25/2008   : 03/25/2008   : 20080325 2008032520080325 SMURRF Santa Monica, CA
03/25/2008   : 03/25/2008   : 20080325200803252008032520080325 SMURRF Santa Monica, CA
03/25/2008   : 03/25/2008   : 20080325200803252008032520080325 SMURRF Santa Monica, CA
03/25/2008   : 03/31/2008   : 20080325 2008032520080331 SMURRF Santa Monica, CA
03/25/2008   : 03/31/2008   : 20080325200803252008032520080331 SMURRF Santa Monica, CA
03/25/2008   : 03/28/2008   : 20080325200803252008032520080328 SMURRF Santa Monica, CA
03/25/2008   : 03/31/2008   : 20080325 2008032520080331 SMURRF Santa Monica, CA
03/25/2008   : 03/31/2008   : 20080325200803252008032520080331 SMURRF Santa Monica, CA
03/25/2008   : 03/28/2008   : 20080325200803252008032520080328 SMURRF Santa Monica, CA

RB-AR47148



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
032508          ~ 032508 180.1 0.5 52557
032508          ~ 032508 180.1 19.6 52557
032508          ~ 032508 180.1 0.5 52557

SM9221AD 1.1 52557
SM9221AD 1700000 52557
SM9221AD 8.0 52557
SM9221AE 1.1 52557
SM9221AE 2400 52557
SM9221AE 1.1 52557

RB-AR47149



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-04/03/08 SMURRF-Influent    46758 46758.01 03-Apr-08Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-04/03/08 SMURRF-Influent    46758 46758.01 03-Apr-08Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-04/03/08 SMURRF-Influent    46758 46758.01 03-Apr-08Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-04/03/08 SMURRF-Influent    46758 46758.01 03-Apr-08Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Oil and Grease, Gravimetric
SMURRF-04/03/08 SMURRF-Influent    46758 46758.01 03-Apr-08Aqueous Oil and Grease, Gravimetric
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Oil and Grease, Gravimetric
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-04/03/08 SMURRF-Influent    46758 46758.01 03-Apr-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Priority Pollutant Metals (13 Metals)
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Priority Pollutant Metals (13 Metals)

RB-AR47150



SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs

RB-AR47151



SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Pesticides and PCBs
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Herbicides by GC/ECD
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SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Chlorinated Herbicides by GC/ECD
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
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SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
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SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
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SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Volatile Organic Compounds by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
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SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Nitrogen and Phosphorus Containing Pesticides by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
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SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Semivolatile Organic Compounds in Drinking Water by GC/MS
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous N-Methylcarbamoyloximes & N-Methylcarbamates by HPLC
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
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SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous General Minerals
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-04/03/08 SMURRF-Influent    46758 46758.01 03-Apr-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-04/03/08 SMURRF-Influent    46758 46758.01 03-Apr-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
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SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-04/03/08 SMURRF-Influent    46758 46758.01 03-Apr-08Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-04/03/08 Method Blank    46758        MBAQ   -   - Aqueous Color (By Visual Comparison)
SMURRF-04/03/08 SMURRF-Influent    46758 46758.01 03-Apr-08Aqueous Color (By Visual Comparison)
SMURRF-04/03/08 SMURRF-Effluent    46758 46758.02 03-Apr-08Aqueous Color (By Visual Comparison)
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METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
120.1 MAIN 03-Apr-0803-Apr-08Specific conductance -- ND
120.1 MAIN 03-Apr-0803-Apr-08Specific conductance -- 1,160
150.1 MAIN 03-Apr-0803-Apr-08pH PHSOIL NA
150.1 MAIN 03-Apr-0803-Apr-08pH PHSOIL 7.52
160.1 MAIN 07-Apr-0808-Apr-08Total Dissolved Solids 10-33-3 ND
160.1 MAIN 07-Apr-0808-Apr-08Total Dissolved Solids 10-33-3 845
160.2 MAIN 07-Apr-0807-Apr-08Total Suspended Solids (TSS) ND
160.2 MAIN 07-Apr-0807-Apr-08Total Suspended Solids (TSS) 123
160.2 MAIN 07-Apr-0807-Apr-08Total Suspended Solids (TSS) ND
1664 MAIN 08-Apr-0808-Apr-08Oil and Grease OILGREASE ND
1664 MAIN 08-Apr-0808-Apr-08Oil and Grease OILGREASE 3.88
1664 MAIN 08-Apr-0808-Apr-08Oil and Grease OILGREASE ND
180.1 MAIN 03-Apr-0803-Apr-08Turbidity -- ND
180.1 MAIN 03-Apr-0803-Apr-08Turbidity -- 60.8
180.1 MAIN 03-Apr-0803-Apr-08Turbidity -- ND
200PPM MAIN 07-Apr-0807-Apr-08Antimony 7440-36-0 ND
200PPM MAIN 07-Apr-0807-Apr-08Arsenic 7440-38-2 ND
200PPM MAIN 07-Apr-0807-Apr-08Beryllium 7440-41-7 ND
200PPM MAIN 07-Apr-0807-Apr-08Cadmium 7440-43-9 ND
200PPM MAIN 07-Apr-0807-Apr-08Chromium 7440-47-3 ND
200PPM MAIN 07-Apr-0807-Apr-08Copper 7440-50-8 ND
200PPM MAIN 07-Apr-0807-Apr-08Lead 7439-92-1 ND
200PPM MAIN 07-Apr-0807-Apr-08Mercury (By EPA 245.1) 7439-97-6 ND
200PPM MAIN 07-Apr-0807-Apr-08Nickel 7440-02-0 ND
200PPM MAIN 07-Apr-0807-Apr-08Selenium 7782-49-2 ND
200PPM MAIN 07-Apr-0807-Apr-08Silver 7440-22-4 ND
200PPM MAIN 07-Apr-0807-Apr-08Thallium 7440-28-0 ND
200PPM MAIN 07-Apr-0807-Apr-08Zinc 7440-66-6 ND
200PPM MAIN 07-Apr-0807-Apr-08Antimony 7440-36-0 ND
200PPM MAIN 07-Apr-0807-Apr-08Arsenic 7440-38-2 ND
200PPM MAIN 07-Apr-0807-Apr-08Beryllium 7440-41-7 ND
200PPM MAIN 07-Apr-0807-Apr-08Cadmium 7440-43-9 ND
200PPM MAIN 07-Apr-0807-Apr-08Chromium 7440-47-3 ND
200PPM MAIN 07-Apr-0807-Apr-08Copper 7440-50-8 0.011J
200PPM MAIN 07-Apr-0807-Apr-08Lead 7439-92-1 ND
200PPM MAIN 07-Apr-0807-Apr-08Mercury (By EPA 245.1) 7439-97-6 ND
200PPM MAIN 07-Apr-0807-Apr-08Nickel 7440-02-0 ND
200PPM MAIN 07-Apr-0807-Apr-08Selenium 7782-49-2 ND
200PPM MAIN 07-Apr-0807-Apr-08Silver 7440-22-4 ND
200PPM MAIN 07-Apr-0807-Apr-08Thallium 7440-28-0 ND
200PPM MAIN 07-Apr-0807-Apr-08Zinc 7440-66-6 0.049J
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508 MAIN 04-Apr-0809-Apr-08Aroclor-1016 (PCB-1016) 12674-11-2 ND
508 MAIN 04-Apr-0809-Apr-08Aroclor-1221 (PCB-1221) 11104-28-2 ND
508 MAIN 04-Apr-0809-Apr-08Aroclor-1232 (PCB-1232) 11141-16-5 ND
508 MAIN 04-Apr-0809-Apr-08Aroclor-1242 (PCB-1242) 53469-21-9 ND
508 MAIN 04-Apr-0809-Apr-08Aroclor-1248 (PCB-1248) 12672-29-6 ND
508 MAIN 04-Apr-0809-Apr-08Aroclor-1254 (PCB-1254) 11097-69-1 ND
508 MAIN 04-Apr-0809-Apr-08Aroclor-1260 (PCB-1260) 11096-82-5 ND
508 MAIN 04-Apr-0809-Apr-084,4'-DDD (DDD) 72-54-8 ND
508 MAIN 04-Apr-0809-Apr-084,4'-DDE (DDE) 72-55-9 ND
508 MAIN 04-Apr-0809-Apr-084,4'-DDT (DDT) 50-29-3 ND
508 MAIN 04-Apr-0809-Apr-08Aldrin 309-00-2 ND
508 MAIN 04-Apr-0809-Apr-08alpha-Hexachlorocyclohexane (Alpha-BHC) 319-84-6 ND
508 MAIN 04-Apr-0809-Apr-08beta-Hexachlorocyclohexane (Betta-BHC) 319-85-7 ND
508 MAIN 04-Apr-0809-Apr-08Chlordane 57-74-9 ND
508 MAIN 04-Apr-0809-Apr-08Chlorothalonil 1897-45-6 ND
508 MAIN 04-Apr-0809-Apr-08delta-Hexachlorocyclohexane (Delta-BHC) 319-86-8 ND
508 MAIN 04-Apr-0809-Apr-08Dieldrin 60-57-1 ND
508 MAIN 04-Apr-0809-Apr-08Endosulfan 1 959-98-8 ND
508 MAIN 04-Apr-0809-Apr-08Endosulfan 11 33213-65-9 ND
508 MAIN 04-Apr-0809-Apr-08Endosulfan sulfate 1031-07-8 ND
508 MAIN 04-Apr-0809-Apr-08Endrin 72-20-8 ND
508 MAIN 04-Apr-0809-Apr-08Endrin aldehyde 7421-93-4 ND
508 MAIN 04-Apr-0809-Apr-08Endrin ketone 53494-70-5 ND
508 MAIN 04-Apr-0809-Apr-08gamma-Hexachlorocyclohexane (Gamma-BHC, Lindane) 58-89-9 ND
508 MAIN 04-Apr-0809-Apr-08Heptachlor 76-44-8 ND
508 MAIN 04-Apr-0809-Apr-08Heptachlor epoxide 1024-57-3 ND
508 MAIN 04-Apr-0809-Apr-08Hexachlorobenzene 118-74-1 ND
508 MAIN 04-Apr-0809-Apr-08Hexachlorocyclopentadiene 77-47-4 ND
508 MAIN 04-Apr-0809-Apr-08Methoxychlor 72-43-5 ND
508 MAIN 04-Apr-0809-Apr-08Propachlor 1918-16-7 ND
508 MAIN 04-Apr-0809-Apr-08Toxaphene 8001-35-2 ND
508 MAIN 04-Apr-0809-Apr-08Trifluralin 1582-09-8 ND
508 MAIN 04-Apr-0809-Apr-08Aldrin 309-00-2 ND
508 MAIN 04-Apr-0809-Apr-08alpha-Hexachlorocyclohexane (Alpha-BHC) 319-84-6 ND
508 MAIN 04-Apr-0809-Apr-08beta-Hexachlorocyclohexane (Betta-BHC) 319-85-7 ND
508 MAIN 04-Apr-0809-Apr-08gamma-Hexachlorocyclohexane (Gamma-BHC, Lindane) 58-89-9 ND
508 MAIN 04-Apr-0809-Apr-08Chlordane 57-74-9 ND
508 MAIN 04-Apr-0809-Apr-084,4'-DDD (DDD) 72-54-8 ND
508 MAIN 04-Apr-0809-Apr-084,4'-DDE (DDE) 72-55-9 ND
508 MAIN 04-Apr-0809-Apr-084,4'-DDT (DDT) 50-29-3 ND
508 MAIN 04-Apr-0809-Apr-08Dieldrin 60-57-1 ND
508 MAIN 04-Apr-0809-Apr-08Endosulfan 1 959-98-8 ND
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508 MAIN 04-Apr-0809-Apr-08Endosulfan 11 33213-65-9 ND
508 MAIN 04-Apr-0809-Apr-08Endosulfan sulfate 1031-07-8 ND
508 MAIN 04-Apr-0809-Apr-08Endrin 72-20-8 ND
508 MAIN 04-Apr-0809-Apr-08Endrin aldehyde 7421-93-4 ND
508 MAIN 04-Apr-0809-Apr-08Heptachlor 76-44-8 ND
508 MAIN 04-Apr-0809-Apr-08Heptachlor epoxide 1024-57-3 ND
508 MAIN 04-Apr-0809-Apr-08Methoxychlor 72-43-5 ND
508 MAIN 04-Apr-0809-Apr-08Toxaphene 8001-35-2 ND
508 MAIN 04-Apr-0809-Apr-08Aroclor-1016 (PCB-1016) 12674-11-2 ND
508 MAIN 04-Apr-0809-Apr-08Aroclor-1221 (PCB-1221) 11104-28-2 ND
508 MAIN 04-Apr-0809-Apr-08Aroclor-1232 (PCB-1232) 11141-16-5 ND
508 MAIN 04-Apr-0809-Apr-08Aroclor-1242 (PCB-1242) 53469-21-9 ND
508 MAIN 04-Apr-0809-Apr-08Aroclor-1248 (PCB-1248) 12672-29-6 ND
508 MAIN 04-Apr-0809-Apr-08Aroclor-1254 (PCB-1254) 11097-69-1 ND
508 MAIN 04-Apr-0809-Apr-08Aroclor-1260 (PCB-1260) 11096-82-5 ND
508 MAIN 04-Apr-0809-Apr-08delta-Hexachlorocyclohexane (Delta-BHC) 319-86-8 ND
508 MAIN 04-Apr-0809-Apr-08Endrin ketone 53494-70-5 ND
508 MAIN 04-Apr-0809-Apr-08Hexachlorobenzene 118-74-1 ND
508 MAIN 04-Apr-0809-Apr-08Chlorothalonil 1897-45-6 ND
508 MAIN 04-Apr-0809-Apr-08Propachlor 1918-16-7 ND
508 MAIN 04-Apr-0809-Apr-08Trifluralin 1582-09-8 ND
508 MAIN 04-Apr-0809-Apr-08Hexachlorocyclopentadiene 77-47-4 ND
515.3 MAIN 16-Apr-0818-Apr-082,4,5-T (2,4,5-Trichlorophenoxyacetic acid) 93-76-5 ND
515.3 MAIN 16-Apr-0818-Apr-082,4,5-TP 93-72-1 ND
515.3 MAIN 16-Apr-0818-Apr-082,4-D 94-75-7 ND
515.3 MAIN 16-Apr-0818-Apr-082,4-DB 94-82-6 ND
515.3 MAIN 16-Apr-0818-Apr-083,5-Dichlorobenzoic acid 51-365-5 ND
515.3 MAIN 16-Apr-0818-Apr-08Acifluorfen 50594-66-6 ND
515.3 MAIN 16-Apr-0818-Apr-08Bentazon 25057-89-0 ND
515.3 MAIN 16-Apr-0818-Apr-08Dalapon 75-99-0 ND
515.3 MAIN 16-Apr-0818-Apr-08DCPA 1861-32-1 ND
515.3 MAIN 16-Apr-0818-Apr-08Dicamba 1918-00-9 ND
515.3 MAIN 16-Apr-0818-Apr-08Dichloroprop 120-36-5 ND
515.3 MAIN 16-Apr-0818-Apr-08Dinoseb 88-85-7 ND
515.3 MAIN 16-Apr-0818-Apr-08Pentachlorophenol (PCP) 87-86-5 ND
515.3 MAIN 16-Apr-0818-Apr-08Picloram 1918-02-1 ND
515.3 MAIN 16-Apr-0818-Apr-08Acifluorfen 50594-66-6 ND
515.3 MAIN 16-Apr-0818-Apr-08Bentazon 25057-89-0 ND
515.3 MAIN 16-Apr-0818-Apr-082,4-D 94-75-7 ND
515.3 MAIN 16-Apr-0818-Apr-082,4-DB 94-82-6 ND
515.3 MAIN 16-Apr-0818-Apr-08Dalapon 75-99-0 ND
515.3 MAIN 16-Apr-0818-Apr-08Dicamba 1918-00-9 ND
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515.3 MAIN 16-Apr-0818-Apr-083,5-Dichlorobenzoic acid 51-365-5 ND
515.3 MAIN 16-Apr-0818-Apr-08Dichloroprop 120-36-5 ND
515.3 MAIN 16-Apr-0818-Apr-08Dinoseb 88-85-7 2.00
515.3 MAIN 16-Apr-0818-Apr-08Pentachlorophenol (PCP) 87-86-5 ND
515.3 MAIN 16-Apr-0818-Apr-08Picloram 1918-02-1 ND
515.3 MAIN 16-Apr-0818-Apr-082,4,5-T (2,4,5-Trichlorophenoxyacetic acid) 93-76-5 ND
515.3 MAIN 16-Apr-0818-Apr-082,4,5-TP 93-72-1 ND
515.3 MAIN 16-Apr-0818-Apr-08DCPA 1861-32-1 ND
524.2 MAIN 15-Apr-0815-Apr-081,1,1,2-Tetrachloroethane 630-20-6 ND
524.2 MAIN 15-Apr-0815-Apr-081,1,1-Trichloroethane 71-55-6 ND
524.2 MAIN 15-Apr-0815-Apr-081,1,2,2-Tetrachloroethane 79-34-5 ND
524.2 MAIN 15-Apr-0815-Apr-081,1,2-Trichloroethane 79-00-5 ND
524.2 MAIN 15-Apr-0815-Apr-081,1-Dichloroethane 75-34-3 ND
524.2 MAIN 15-Apr-0815-Apr-081,1-Dichloroethene 75-35-4 ND
524.2 MAIN 15-Apr-0815-Apr-081,1-Dichloropropene 563-58-6 ND
524.2 MAIN 15-Apr-0815-Apr-081,2,3-Trichlorobenzene 87-61-6 ND
524.2 MAIN 15-Apr-0815-Apr-081,2,3-Trichloropropane 96-18-4 ND
524.2 MAIN 15-Apr-0815-Apr-081,2,4-Trichlorobenzene 120-82-1 ND
524.2 MAIN 15-Apr-0815-Apr-081,2,4-Trimethylbenzene 95-63-6 ND
524.2 MAIN 15-Apr-0815-Apr-081,2-Dibromo-3-chloropropane (DBCP) 96-12-8 ND
524.2 MAIN 15-Apr-0815-Apr-081,2-Dibromoethane (EDB) 106-93-4 ND
524.2 MAIN 15-Apr-0815-Apr-081,2-Dichlorobenzene 95-50-1 ND
524.2 MAIN 15-Apr-0815-Apr-081,2-Dichloroethane (EDC) 107-06-2 ND
524.2 MAIN 15-Apr-0815-Apr-081,2-Dichloropropane 78-87-5 ND
524.2 MAIN 15-Apr-0815-Apr-081,3,5-Trimethylbenzene 108-67-8 ND
524.2 MAIN 15-Apr-0815-Apr-081,3-Dichlorobenzene 541-73-1 ND
524.2 MAIN 15-Apr-0815-Apr-081,3-Dichloropropane 142-28-9 ND
524.2 MAIN 15-Apr-0815-Apr-081,4-Dichlorobenzene 106-46-7 ND
524.2 MAIN 15-Apr-0815-Apr-082,2-Dichloropropane 594-20-7 ND
524.2 MAIN 15-Apr-0815-Apr-082-Butanone (MEK) 78-93-3 ND
524.2 MAIN 15-Apr-0815-Apr-082-Chloroethyl vinyl ether 110-75-8 ND
524.2 MAIN 15-Apr-0815-Apr-082-Chlorotoluene 95-49-8 ND
524.2 MAIN 15-Apr-0815-Apr-082-Hexanone 591-78-6 ND
524.2 MAIN 15-Apr-0815-Apr-084-Chlorotoluene 106-43-4 ND
524.2 MAIN 15-Apr-0815-Apr-084-Methyl-2-pentanone (MIBK) 108-10-1 ND
524.2 MAIN 15-Apr-0815-Apr-08Acetone 67-64-1 ND
524.2 MAIN 15-Apr-0815-Apr-08Benzene 71-43-2 ND
524.2 MAIN 15-Apr-0815-Apr-08Bromobenzene (Phenyl bromide) 108-86-1 ND
524.2 MAIN 15-Apr-0815-Apr-08Bromochloromethane 74-97-5 ND
524.2 MAIN 15-Apr-0815-Apr-08Bromodichloromethane 75-27-4 ND
524.2 MAIN 15-Apr-0815-Apr-08Bromoform (Tribromomethane) 75-25-2 ND
524.2 MAIN 15-Apr-0815-Apr-08Bromomethane (Methyl bromide) 74-83-9 ND
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524.2 MAIN 15-Apr-0815-Apr-08Carbon Disulfide 75-15-0 ND
524.2 MAIN 15-Apr-0815-Apr-08Carbon tetrachloride 56-23-5 ND
524.2 MAIN 15-Apr-0815-Apr-08Chlorobenzene 108-90-7 ND
524.2 MAIN 15-Apr-0815-Apr-08Chloroethane 75-00-3 ND
524.2 MAIN 15-Apr-0815-Apr-08Chloroform (Trichloromethane) 67-66-3 ND
524.2 MAIN 15-Apr-0815-Apr-08Chloromethane (Methyl chloride) 74-87-3 ND
524.2 MAIN 15-Apr-0815-Apr-08cis-1,2-Dichloroethene 156-59-2 ND
524.2 MAIN 15-Apr-0815-Apr-08cis-1,3-Dichloropropene 10061-01-5 ND
524.2 MAIN 15-Apr-0815-Apr-08Dibromochloromethane 124-48-1 ND
524.2 MAIN 15-Apr-0815-Apr-08Dibromomethane 74-95-3 ND
524.2 MAIN 15-Apr-0815-Apr-08Dichlorodifluoromethane 75-71-8 ND
524.2 MAIN 15-Apr-0815-Apr-08Ethylbenzene 100-41-4 ND
524.2 MAIN 15-Apr-0815-Apr-08Hexachlorobutadiene 87-68-3 ND
524.2 MAIN 15-Apr-0815-Apr-08Isopropylbenzene 98-82-8 ND
524.2 MAIN 15-Apr-0815-Apr-08m,p-Xylenes 1330-20-7P/M ND
524.2 MAIN 15-Apr-0815-Apr-08Methyl-tert-butyl ether (MTBE) 1634-04-4 ND
524.2 MAIN 15-Apr-0815-Apr-08Methylene chloride (DCM) 75-09-2 ND
524.2 MAIN 15-Apr-0815-Apr-08n-Butylbenzene 104-51-8 ND
524.2 MAIN 15-Apr-0815-Apr-08n-Propylbenzene 103-65-1 ND
524.2 MAIN 15-Apr-0815-Apr-08Naphthalene 91-20-3 ND
524.2 MAIN 15-Apr-0815-Apr-08o-Xylene 95-47-6 ND
524.2 MAIN 15-Apr-0815-Apr-08p-Isopropyltoluene 99-87-6 ND
524.2 MAIN 15-Apr-0815-Apr-08sec-Butylbenzene 135-98-8 ND
524.2 MAIN 15-Apr-0815-Apr-08Styrene 100-42-5 ND
524.2 MAIN 15-Apr-0815-Apr-08tert-Butylbenzene 98-06-6 ND
524.2 MAIN 15-Apr-0815-Apr-08Tetrachloroethene 127-18-4 ND
524.2 MAIN 15-Apr-0815-Apr-08Toluene (Methyl benzene) 108-88-3 ND
524.2 MAIN 15-Apr-0815-Apr-08trans-1,2-Dichloroethene 156-60-5 ND
524.2 MAIN 15-Apr-0815-Apr-08trans-1,3-Dichloropropene 10061-02-6 ND
524.2 MAIN 15-Apr-0815-Apr-08Trichloroethene 79-01-6 ND
524.2 MAIN 15-Apr-0815-Apr-08Trichlorofluoromethane 75-69-4 ND
524.2 MAIN 15-Apr-0815-Apr-08Trichlorotrifluoroethane (Freon-113) 76-13-1 ND
524.2 MAIN 15-Apr-0815-Apr-08Vinyl Acetate 108-05-4 ND
524.2 MAIN 15-Apr-0815-Apr-08Vinyl chloride (Chloroethene) 75-01-4 ND
524.2 MAIN 15-Apr-0815-Apr-08Total trihalomethane compounds TTHM ND
524.2 MAIN 15-Apr-0815-Apr-08Bromoform (Tribromomethane) 75-25-2 1.87
524.2 MAIN 15-Apr-0815-Apr-08Acetone 67-64-1 11.0
524.2 MAIN 15-Apr-0815-Apr-08Benzene 71-43-2 ND
524.2 MAIN 15-Apr-0815-Apr-08Bromobenzene (Phenyl bromide) 108-86-1 ND
524.2 MAIN 15-Apr-0815-Apr-08Bromochloromethane 74-97-5 ND
524.2 MAIN 15-Apr-0815-Apr-08Bromodichloromethane 75-27-4 11.9
524.2 MAIN 15-Apr-0815-Apr-08Bromomethane (Methyl bromide) 74-83-9 ND
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524.2 MAIN 15-Apr-0815-Apr-082-Butanone (MEK) 78-93-3 ND
524.2 MAIN 15-Apr-0815-Apr-08n-Butylbenzene 104-51-8 ND
524.2 MAIN 15-Apr-0815-Apr-08sec-Butylbenzene 135-98-8 ND
524.2 MAIN 15-Apr-0815-Apr-08tert-Butylbenzene 98-06-6 ND
524.2 MAIN 15-Apr-0815-Apr-08Carbon Disulfide 75-15-0 ND
524.2 MAIN 15-Apr-0815-Apr-08Carbon tetrachloride 56-23-5 ND
524.2 MAIN 15-Apr-0815-Apr-08Chlorobenzene 108-90-7 ND
524.2 MAIN 15-Apr-0815-Apr-08Chloroethane 75-00-3 ND
524.2 MAIN 15-Apr-0815-Apr-082-Chloroethyl vinyl ether 110-75-8 ND
524.2 MAIN 15-Apr-0815-Apr-08Chloroform (Trichloromethane) 67-66-3 32.1
524.2 MAIN 15-Apr-0815-Apr-08Chloromethane (Methyl chloride) 74-87-3 ND
524.2 MAIN 15-Apr-0815-Apr-082-Chlorotoluene 95-49-8 ND
524.2 MAIN 15-Apr-0815-Apr-084-Chlorotoluene 106-43-4 ND
524.2 MAIN 15-Apr-0815-Apr-081,2-Dibromo-3-chloropropane (DBCP) 96-12-8 ND
524.2 MAIN 15-Apr-0815-Apr-081,2-Dibromoethane (EDB) 106-93-4 ND
524.2 MAIN 15-Apr-0815-Apr-08Dibromomethane 74-95-3 ND
524.2 MAIN 15-Apr-0815-Apr-081,2-Dichlorobenzene 95-50-1 ND
524.2 MAIN 15-Apr-0815-Apr-081,3-Dichlorobenzene 541-73-1 ND
524.2 MAIN 15-Apr-0815-Apr-081,4-Dichlorobenzene 106-46-7 ND
524.2 MAIN 15-Apr-0815-Apr-08Dichlorodifluoromethane 75-71-8 ND
524.2 MAIN 15-Apr-0815-Apr-081,1-Dichloroethane 75-34-3 ND
524.2 MAIN 15-Apr-0815-Apr-081,2-Dichloroethane (EDC) 107-06-2 ND
524.2 MAIN 15-Apr-0815-Apr-081,1-Dichloroethene 75-35-4 ND
524.2 MAIN 15-Apr-0815-Apr-08cis-1,2-Dichloroethene 156-59-2 ND
524.2 MAIN 15-Apr-0815-Apr-08trans-1,2-Dichloroethene 156-60-5 ND
524.2 MAIN 15-Apr-0815-Apr-081,2-Dichloropropane 78-87-5 ND
524.2 MAIN 15-Apr-0815-Apr-081,3-Dichloropropane 142-28-9 ND
524.2 MAIN 15-Apr-0815-Apr-082,2-Dichloropropane 594-20-7 ND
524.2 MAIN 15-Apr-0815-Apr-081,1-Dichloropropene 563-58-6 ND
524.2 MAIN 15-Apr-0815-Apr-08cis-1,3-Dichloropropene 10061-01-5 ND
524.2 MAIN 15-Apr-0815-Apr-08trans-1,3-Dichloropropene 10061-02-6 ND
524.2 MAIN 15-Apr-0815-Apr-08Ethylbenzene 100-41-4 ND
524.2 MAIN 15-Apr-0815-Apr-08Hexachlorobutadiene 87-68-3 ND
524.2 MAIN 15-Apr-0815-Apr-082-Hexanone 591-78-6 ND
524.2 MAIN 15-Apr-0815-Apr-08Isopropylbenzene 98-82-8 ND
524.2 MAIN 15-Apr-0815-Apr-08p-Isopropyltoluene 99-87-6 ND
524.2 MAIN 15-Apr-0815-Apr-08Methyl-tert-butyl ether (MTBE) 1634-04-4 ND
524.2 MAIN 15-Apr-0815-Apr-084-Methyl-2-pentanone (MIBK) 108-10-1 ND
524.2 MAIN 15-Apr-0815-Apr-08Methylene chloride (DCM) 75-09-2 ND
524.2 MAIN 15-Apr-0815-Apr-08Naphthalene 91-20-3 ND
524.2 MAIN 15-Apr-0815-Apr-08n-Propylbenzene 103-65-1 ND
524.2 MAIN 15-Apr-0815-Apr-08Styrene 100-42-5 ND
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524.2 MAIN 15-Apr-0815-Apr-081,1,1,2-Tetrachloroethane 630-20-6 ND
524.2 MAIN 15-Apr-0815-Apr-081,1,2,2-Tetrachloroethane 79-34-5 ND
524.2 MAIN 15-Apr-0815-Apr-08Tetrachloroethene 127-18-4 ND
524.2 MAIN 15-Apr-0815-Apr-08Toluene (Methyl benzene) 108-88-3 ND
524.2 MAIN 15-Apr-0815-Apr-081,2,3-Trichlorobenzene 87-61-6 ND
524.2 MAIN 15-Apr-0815-Apr-081,2,4-Trichlorobenzene 120-82-1 ND
524.2 MAIN 15-Apr-0815-Apr-081,1,1-Trichloroethane 71-55-6 ND
524.2 MAIN 15-Apr-0815-Apr-081,1,2-Trichloroethane 79-00-5 ND
524.2 MAIN 15-Apr-0815-Apr-08Trichloroethene 79-01-6 ND
524.2 MAIN 15-Apr-0815-Apr-08Trichlorofluoromethane 75-69-4 ND
524.2 MAIN 15-Apr-0815-Apr-081,2,3-Trichloropropane 96-18-4 ND
524.2 MAIN 15-Apr-0815-Apr-081,2,4-Trimethylbenzene 95-63-6 ND
524.2 MAIN 15-Apr-0815-Apr-081,3,5-Trimethylbenzene 108-67-8 ND
524.2 MAIN 15-Apr-0815-Apr-08Vinyl Acetate 108-05-4 ND
524.2 MAIN 15-Apr-0815-Apr-08Vinyl chloride (Chloroethene) 75-01-4 ND
524.2 MAIN 15-Apr-0815-Apr-08o-Xylene 95-47-6 ND
524.2 MAIN 15-Apr-0815-Apr-08m,p-Xylenes 1330-20-7P/M ND
524.2 MAIN 15-Apr-0815-Apr-08Dibromochloromethane 124-48-1 4.41
524.2 MAIN 15-Apr-0815-Apr-08Trichlorotrifluoroethane (Freon-113) 76-13-1 ND
524.2 MAIN 15-Apr-0815-Apr-08Total trihalomethane compounds TTHM 50.3
525.2 507 04-Apr-0812-Apr-08Alachlor 15972-60-8 ND
525.2 507 04-Apr-0812-Apr-08Atrazine 1912-24-9 ND
525.2 507 04-Apr-0812-Apr-08Bromacil 314-40-9 ND
525.2 507 04-Apr-0812-Apr-08Butachlor 23184-66-9 ND
525.2 507 04-Apr-0812-Apr-08Diazinon 333-41-5 ND
525.2 507 04-Apr-0812-Apr-08Dimethoate 60-51-5 ND
525.2 507 04-Apr-0812-Apr-08Metolachlor 51218-45-2 ND
525.2 507 04-Apr-0812-Apr-08Metribuzin 21087-64-9 ND
525.2 507 04-Apr-0812-Apr-08Molinate 2212-67-1 ND
525.2 507 04-Apr-0812-Apr-08Prometon 1610-18-0 ND
525.2 507 04-Apr-0812-Apr-08Prometryn 7287-19-6 ND
525.2 507 04-Apr-0812-Apr-08Simazine 122-34-9 ND
525.2 507 04-Apr-0812-Apr-08Thiobencarb 28249-77-6 ND
525.2 507 04-Apr-0812-Apr-08Alachlor 15972-60-8 ND
525.2 507 04-Apr-0812-Apr-08Atrazine 1912-24-9 ND
525.2 507 04-Apr-0812-Apr-08Bromacil 314-40-9 ND
525.2 507 04-Apr-0812-Apr-08Butachlor 23184-66-9 ND
525.2 507 04-Apr-0812-Apr-08Diazinon 333-41-5 ND
525.2 507 04-Apr-0812-Apr-08Dimethoate 60-51-5 ND
525.2 507 04-Apr-0812-Apr-08Metolachlor 51218-45-2 ND
525.2 507 04-Apr-0812-Apr-08Metribuzin 21087-64-9 ND
525.2 507 04-Apr-0812-Apr-08Molinate 2212-67-1 ND
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525.2 507 04-Apr-0812-Apr-08Prometon 1610-18-0 ND
525.2 507 04-Apr-0812-Apr-08Prometryn 7287-19-6 ND
525.2 507 04-Apr-0812-Apr-08Simazine 122-34-9 ND
525.2 507 04-Apr-0812-Apr-08Thiobencarb 28249-77-6 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Acenaphthene 83-32-9 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Acenaphthylene 208-96-8 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Anthracene 120-12-7 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Benz(a)anthracene 56-55-3 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Benzo(a)pyrene 50-32-8 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Benzo(b)fluoranthene 205-99-2 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Benzo(g,h,i)perylene 191-24-2 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Benzo(k)fluoranthene 207-08-9 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Bis(2-ethylhexyl) phthalate 117-81-7 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Bis(2-ethylhexyl)adipate 103-23-1 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Butyl benzyl phthalate 85-68-7 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Chrysene 218-01-9 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Di-n-butyl phthalate 84-74-2 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Dibenz(a,h)anthracene 53-70-3 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Diethyl phthalate 84-66-2 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Dimethyl phthalate 131-11-3 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Fluoranthene 206-44-0 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Fluorene 86-73-7 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Indeno(1,2,3-cd)pyrene 193-39-5 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Naphthalene 91-20-3 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Phenanthrene 85-01-8 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Pyrene 129-00-0 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Acenaphthene 83-32-9 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Acenaphthylene 208-96-8 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Anthracene 120-12-7 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Benz(a)anthracene 56-55-3 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Benzo(a)pyrene 50-32-8 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Benzo(b)fluoranthene 205-99-2 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Benzo(g,h,i)perylene 191-24-2 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Benzo(k)fluoranthene 207-08-9 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Bis(2-ethylhexyl) phthalate 117-81-7 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Bis(2-ethylhexyl)adipate 103-23-1 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Butyl benzyl phthalate 85-68-7 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Chrysene 218-01-9 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Di-n-butyl phthalate 84-74-2 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Dibenz(a,h)anthracene 53-70-3 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Diethyl phthalate 84-66-2 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Dimethyl phthalate 131-11-3 ND
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525.2 SHORT LIS 04-Apr-0812-Apr-08Fluoranthene 206-44-0 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Fluorene 86-73-7 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Indeno(1,2,3-cd)pyrene 193-39-5 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Naphthalene 91-20-3 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Phenanthrene 85-01-8 ND
525.2 SHORT LIS 04-Apr-0812-Apr-08Pyrene 129-00-0 ND
531.1 MAIN 14-Apr-0814-Apr-083-Hydroxycarbofuran 16655-82-6 ND
531.1 MAIN 14-Apr-0814-Apr-08Aldicarb (Temik) 116-06-3 ND
531.1 MAIN 14-Apr-0814-Apr-08Aldicarb sulfone 1646-88-4 ND
531.1 MAIN 14-Apr-0814-Apr-08Aldicarb sulfoxide 1646-87-3 ND
531.1 MAIN 14-Apr-0814-Apr-08Carbaryl ND
531.1 MAIN 14-Apr-0814-Apr-08Carbofuran (Furadan) 1563-66-2 ND
531.1 MAIN 14-Apr-0814-Apr-08Methiocarb 2032-65-7 ND
531.1 MAIN 14-Apr-0814-Apr-08Methomyl 16752-77-5 ND
531.1 MAIN 14-Apr-0814-Apr-08Oxamyl 23135-22-0 ND
531.1 MAIN 14-Apr-0814-Apr-08Propoxur 114-26-1 ND
531.1 MAIN 14-Apr-0814-Apr-08Aldicarb (Temik) 116-06-3 ND
531.1 MAIN 14-Apr-0814-Apr-08Aldicarb sulfone 1646-88-4 ND
531.1 MAIN 14-Apr-0814-Apr-08Aldicarb sulfoxide 1646-87-3 ND
531.1 MAIN 14-Apr-0814-Apr-08Oxamyl 23135-22-0 ND
531.1 MAIN 14-Apr-0814-Apr-08Methomyl 16752-77-5 ND
531.1 MAIN 14-Apr-0814-Apr-083-Hydroxycarbofuran 16655-82-6 ND
531.1 MAIN 14-Apr-0814-Apr-08Propoxur 114-26-1 ND
531.1 MAIN 14-Apr-0814-Apr-08Carbofuran (Furadan) 1563-66-2 ND
531.1 MAIN 14-Apr-0814-Apr-08Carbaryl ND
531.1 MAIN 14-Apr-0814-Apr-08Methiocarb 2032-65-7 ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Bicarbonate (as CaCO3) -- ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Carbonate (as CaCO3) 786-19-6 ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Hydroxide (as CaCO3) -- ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Total Alkalinity -- ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Anions Total (meq/L) -- NA
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Cations Total (meq/L) -- NA
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Ion Balance (percent difference) -- NA
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Chloride (Cl), Total 16887-00-6 ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Conductivity (umhos/cm @77F) -- ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Fluoride, Total 16984-48-8 ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Hardness (Ca,Mg) as CaCO3 HARDNESS ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Nitrate as Nitrogen 14797-55-8 ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Nitrite as Nitrogen 14797-65-0 ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08pH (pH units) -- NA
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Sulfate 14808-79-8 ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Surfactants (MBAS) -- ND
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GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Total Dissolved Solids 10-33-3 ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Aluminum 7429-90-5 ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Calcium 7440-70-2 ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Copper 7440-50-8 ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Iron 7439-89-6 ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Magnesium 7439-95-4 ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Manganese 7439-96-5 ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Potassium 7440-09-7 ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Sodium 7440-23-5 ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Zinc 7440-66-6 ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Bicarbonate (as CaCO3) -- 146
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Carbonate (as CaCO3) 786-19-6 6.00
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Total Alkalinity -- 152
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Chloride (Cl), Total 16887-00-6 142
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Conductivity (umhos/cm @77F) -- 1,010
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Hardness (Ca,Mg) as CaCO3 HARDNESS 290
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Nitrate as Nitrogen 14797-55-8 1.80
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Nitrite as Nitrogen 14797-65-0 0.050
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Sulfate 14808-79-8 133
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Total Dissolved Solids 10-33-3 725
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Aluminum 7429-90-5 0.053J
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Calcium 7440-70-2 73.5
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Copper 7440-50-8 0.011J
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Iron 7439-89-6 0.081
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Magnesium 7439-95-4 28.1
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Manganese 7439-96-5 0.011
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Potassium 7440-09-7 6.52
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Sodium 7440-23-5 102
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Zinc 7440-66-6 0.049
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Cations Total (meq/L) -- 10.6
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Anions Total (meq/L) -- 9.97
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Ion Balance (percent difference) -- 3.06
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Fluoride, Total 16984-48-8 0.550
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Surfactants (MBAS) -- 0.130
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08Hydroxide (as CaCO3) -- ND
GEN.-MINERALS MAIN 07-Apr-0807-Apr-08pH (pH units) -- 8.04
SM-9221A-D MAIN 03-Apr-0807-Apr-08Coliform, total -- NA
SM-9221A-D MAIN 03-Apr-0807-Apr-08Coliform, total -- >160,000
SM-9221A-D MAIN 03-Apr-0805-Apr-08Coliform, total -- ND
SM-9221A-E MAIN 03-Apr-0807-Apr-08Coliform, fecal -- NA
SM-9221A-E MAIN 03-Apr-0807-Apr-08Coliform, fecal -- 160,000
SM-9221A-E MAIN 03-Apr-0805-Apr-08Coliform, fecal -- ND
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SM-9230A-B MAIN 03-Apr-0807-Apr-08Fecal Enterococci NA
SM-9230A-B MAIN 03-Apr-0807-Apr-08Fecal Enterococci ND
SM-9230A-B MAIN 03-Apr-0805-Apr-08Fecal Enterococci ND
SM2120-B MAIN 03-Apr-0803-Apr-08Color COLOR ND
SM2120-B MAIN 03-Apr-0803-Apr-08Color COLOR 62.0
SM2120-B MAIN 03-Apr-0803-Apr-08Color COLOR 16.0
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MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
umhos/cm WETCHEU 10.0 5.0 1 BM <ND 0
umhos/cm WETCHE 10.0 5.0 1 P0 1,160 1160 0
pH unit WETCHEUNA 0.01 0.01 1 BM NA 0
pH unit WETCHE 0.01 0.01 1 P0 7.52 7.52 0
mg/L WETCHEU 10.0 5.0 1 BM <ND 0
mg/L WETCHE 10.0 5.0 1 P0 845 845 0
mg/L WETCHEU 5.00 0.50 1 BM <ND 0
mg/L WETCHE 5.00 0.50 1 P0 123 123 0
mg/L WETCHEU 5.00 0.50 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 BM <ND 0
mg/L ORG-2 1.0 0.5 1 P0 3.88 3.88 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 60.8 60.8 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.002 0.001 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 BM <ND 0
mg/L DEFINORU 0.05 0.01 1 BM <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORJ 0.05 0.01 1 P0 0.011J 0.011 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.002 0.001 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORU 0.05 0.01 1 P0 <ND 0
mg/L DEFINORU 0.10 0.05 1 P0 <ND 0
mg/L DEFINORJ 0.05 0.01 1 P0 0.049J 0.049 0
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ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.020 0.020 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.020 0.020 1 BM <ND 0
ug/L ORG-2 U 0.075 0.075 1 BM <ND 0
ug/L ORG-2 U 0.050 0.050 1 BM <ND 0
ug/L ORG-2 U 0.050 0.050 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 5.0 5.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.020 0.020 1 BM <ND 0
ug/L ORG-2 U 0.020 0.020 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.050 0.050 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.050 0.050 1 BM <ND 0
ug/L ORG-2 U 0.02 0.02 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 10 10 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 0.010 0.010 1 BM <ND 0
ug/L ORG-2 U 0.075 0.075 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
ug/L ORG-2 U 0.020 0.020 1 P0 <ND 0
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ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.050 0.050 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 10 10 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.02 0.02 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.010 0.010 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.60 0.60 1 BM <ND 0
ug/L ORG-2 U 0.30 0.30 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.60 0.60 1 P0 <ND 0
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ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.30 0.30 1 P0 <ND 0
ug/L ORG-2 0.50 0.50 1 P0 2.00 2.00 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
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ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 1.0 0.5 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 U 0.50 0.25 1 BM <ND 0
ug/L ORG-2 0.50 0.25 1 P0 1.87 1.87 0
ug/L ORG-2 1.0 0.5 1 P0 11.0 11.0 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 11.9 11.9 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
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ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 32.1 32.1 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
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ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.25 1 P0 <ND 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 4.41 4.41 0
ug/L ORG-2 U 1.0 0.5 1 P0 <ND 0
ug/L ORG-2 0.50 0.25 1 P0 50.3 50.3 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 1.0 1.0 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.20 0.20 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 1.0 1.0 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
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ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.20 0.20 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.10 0.10 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 3.0 3.0 1 BM <ND 0
ug/L ORG-2 U 5.0 5.0 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 BM <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.10 0.10 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 3.0 3.0 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
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ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 0.50 0.50 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 5.0 5.0 1 BM <ND 0
ug/L ORG-2 U 3.0 3.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 BM <ND 0
ug/L ORG-2 U 5.0 5.0 1 BM <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 5.0 5.0 1 P0 <ND 0
ug/L ORG-2 U 2.0 2.0 1 P0 <ND 0
ug/L ORG-2 U 3.0 3.0 1 P0 <ND 0
mg/L WETCHEU 2.0 1.0 1 BM <ND 0
mg/L WETCHEU 2.0 1.0 1 BM <ND 0
mg/L WETCHEU 2.0 1.0 1 BM <ND 0
mg/L WETCHEU 2.0 1.0 1 BM <ND 0
mg/L WETCHEUNA 0.01 0.01 1 BM NA 0
mg/L WETCHEUNA 0.01 0.01 1 BM NA 0
mg/L WETCHEUNA 0.01 0.01 1 BM NA 0
mg/L WETCHEU 1.00 0.10 1 BM <ND 0
mg/L WETCHEU 10.0 2.5 1 BM <ND 0
mg/L WETCHEU 0.20 0.10 1 BM <ND 0
mg/L WETCHEU 2.0 1.0 1 BM <ND 0
mg/L WETCHEU 0.10 0.01 1 BM <ND 0
mg/L WETCHEU 0.02 0.01 1 BM <ND 0
mg/L WETCHEUNA 0.01 0.01 1 BM NA 0
mg/L WETCHEU 10.0 1.0 1 BM <ND 0
mg/L WETCHEU 0.05 0.03 1 BM <ND 0

RB-AR47180



mg/L WETCHEU 10.0 5.0 1 BM <ND 0
mg/L WETCHEU 0.10 0.05 1 BM <ND 0
mg/L WETCHEU 0.10 0.05 1 BM <ND 0
mg/L WETCHEU 0.02 0.01 1 BM <ND 0
mg/L WETCHEU 0.02 0.01 1 BM <ND 0
mg/L WETCHEU 0.10 0.02 1 BM <ND 0
mg/L WETCHEU 0.01 0.01 1 BM <ND 0
mg/L WETCHEU 0.20 0.10 1 BM <ND 0
mg/L WETCHEU 0.50 0.10 1 BM <ND 0
mg/L WETCHEU 0.02 0.01 1 BM <ND 0
mg/L WETCHE 2.0 1.0 1 P0 146 146 0
mg/L WETCHE 2.0 1.0 1 P0 6.00 6.00 0
mg/L WETCHE 2.0 1.0 1 P0 152 152 0
mg/L WETCHE 1.00 0.10 1 P0 142 142 0
mg/L WETCHE 10.0 2.5 1 P0 1,010 1010 0
mg/L WETCHE 2.0 1.0 1 P0 290 290 0
mg/L WETCHE 0.10 0.01 1 P0 1.80 1.80 0
mg/L WETCHE 0.02 0.01 1 P0 0.050 0.050 0
mg/L WETCHE 10.0 1.0 1 P0 133 133 0
mg/L WETCHE 10.0 5.0 1 P0 725 725 0
mg/L WETCHEJ 0.10 0.05 1 P0 0.053J 0.053 0
mg/L WETCHE 0.10 0.05 1 P0 73.5 73.5 0
mg/L WETCHEJ 0.02 0.01 1 P0 0.011J 0.011 0
mg/L WETCHE 0.02 0.01 1 P0 0.081 0.081 0
mg/L WETCHE 0.10 0.02 1 P0 28.1 28.1 0
mg/L WETCHE 0.01 0.01 1 P0 0.011 0.011 0
mg/L WETCHE 0.20 0.10 1 P0 6.52 6.52 0
mg/L WETCHE 0.50 0.10 1 P0 102 102 0
mg/L WETCHE 0.02 0.01 1 P0 0.049 0.049 0
mg/L WETCHE 0.01 0.01 1 P0 10.6 10.6 0
mg/L WETCHE 0.01 0.01 1 P0 9.97 9.97 0
mg/L WETCHE 0.01 0.01 1 P0 3.06 3.06 0
mg/L WETCHE 0.20 0.10 1 P0 0.550 0.550 0
mg/L WETCHE 0.05 0.03 1 P0 0.130 0.130 0
mg/L WETCHEU 2.0 1.0 1 P0 <ND 0
mg/L WETCHE 0.01 0.01 1 P0 8.04 8.04 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 >160,000 >160000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 160,000 160000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47181



MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
Color Units ORG-4 U 1.0 1.0 1 BM <ND 0
Color Units ORG-4 1.0 1.0 1 P0 62.0 62.0 0
Color Units ORG-4 1.0 1.0 1 P0 16.0 16.0 0

RB-AR47182



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL TD_EXT
AETB 04/03/2008   :   /  /       : 04/03/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/03/2008   :
AETB 04/03/2008   :   /  /       : 04/03/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/03/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/08/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/08/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/08/2008   :
AETB 04/03/2008   :   /  /       : 04/03/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/03/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/03/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :

RB-AR47183



AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :

RB-AR47184



AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/16/2008   :
AETB 04/03/2008   :   /  /       : 04/16/2008   :
AETB 04/03/2008   :   /  /       : 04/16/2008   :
AETB 04/03/2008   :   /  /       : 04/16/2008   :
AETB 04/03/2008   :   /  /       : 04/16/2008   :
AETB 04/03/2008   :   /  /       : 04/16/2008   :
AETB 04/03/2008   :   /  /       : 04/16/2008   :
AETB 04/03/2008   :   /  /       : 04/16/2008   :
AETB 04/03/2008   :   /  /       : 04/16/2008   :
AETB 04/03/2008   :   /  /       : 04/16/2008   :
AETB 04/03/2008   :   /  /       : 04/16/2008   :
AETB 04/03/2008   :   /  /       : 04/16/2008   :
AETB 04/03/2008   :   /  /       : 04/16/2008   :
AETB 04/03/2008   :   /  /       : 04/16/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/16/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/16/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/16/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/16/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/16/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/16/2008   :

RB-AR47185



AETB 04/03/2008   : 04/03/2008   : 04/16/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/16/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/16/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/16/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/16/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/16/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/16/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/16/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :

RB-AR47186



AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :

RB-AR47187



AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :

RB-AR47188



AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/15/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :

RB-AR47189



AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :

RB-AR47190



AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/04/2008   :
AETB 04/03/2008   :   /  /       : 04/14/2008   :
AETB 04/03/2008   :   /  /       : 04/14/2008   :
AETB 04/03/2008   :   /  /       : 04/14/2008   :
AETB 04/03/2008   :   /  /       : 04/14/2008   :
AETB 04/03/2008   :   /  /       : 04/14/2008   :
AETB 04/03/2008   :   /  /       : 04/14/2008   :
AETB 04/03/2008   :   /  /       : 04/14/2008   :
AETB 04/03/2008   :   /  /       : 04/14/2008   :
AETB 04/03/2008   :   /  /       : 04/14/2008   :
AETB 04/03/2008   :   /  /       : 04/14/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/14/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/14/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/14/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/14/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/14/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/14/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/14/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/14/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/14/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/14/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :

RB-AR47191



AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/07/2008   :
AETB 04/03/2008   :   /  /       : 04/03/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/03/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/03/2008   :
AETB 04/03/2008   :   /  /       : 04/03/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/03/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/03/2008   :

RB-AR47192



AETB 04/03/2008   :   /  /       : 04/03/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/03/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/03/2008   :
AETB 04/03/2008   :   /  /       : 04/03/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/03/2008   :
AETB 04/03/2008   : 04/03/2008   : 04/03/2008   :

RB-AR47193



TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE QCBATCHNO
04/03/2008   : 20080403 2008040320080403 SMURRF Santa Monica, CA 040308          ~ 040308
04/03/2008   : 20080403200804032008040320080403 SMURRF Santa Monica, CA 040308          ~ 040308
04/03/2008   : 20080403 2008040320080403 SMURRF Santa Monica, CA 040308          ~ 040308
04/03/2008   : 20080403200804032008040320080403 SMURRF Santa Monica, CA 040308          ~ 040308
04/08/2008   : 20080403 2008040720080408 SMURRF Santa Monica, CA 040708          ~ 040708
04/08/2008   : 20080403200804032008040720080408 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/08/2008   : 20080403 2008040820080408 SMURRF Santa Monica, CA 040808          ~ 040808
04/08/2008   : 20080403200804032008040820080408 SMURRF Santa Monica, CA 040808          ~ 040808
04/08/2008   : 20080403200804032008040820080408 SMURRF Santa Monica, CA 040808          ~ 040808
04/03/2008   : 20080403 2008040320080403 SMURRF Santa Monica, CA 040308          ~ 040308
04/03/2008   : 20080403200804032008040320080403 SMURRF Santa Monica, CA 040308          ~ 040308
04/03/2008   : 20080403200804032008040320080403 SMURRF Santa Monica, CA 040308          ~ 040308
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708

RB-AR47194



04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403 2008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408

RB-AR47195



04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/09/2008   : 20080403200804032008040420080409 SMURRF Santa Monica, CA 040408          ~ 040408
04/18/2008   : 20080403 2008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403 2008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403 2008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403 2008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403 2008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403 2008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403 2008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403 2008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403 2008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403 2008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403 2008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403 2008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403 2008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403 2008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403200804032008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403200804032008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403200804032008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403200804032008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403200804032008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403200804032008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
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04/18/2008   : 20080403200804032008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403200804032008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403200804032008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403200804032008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403200804032008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403200804032008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403200804032008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/18/2008   : 20080403200804032008041620080418 SMURRF Santa Monica, CA 041608          ~ 041608
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
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04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403 2008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
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04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
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04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/15/2008   : 20080403200804032008041520080415 SMURRF Santa Monica, CA 041508          ~ 041508
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
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04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403 2008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
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04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/12/2008   : 20080403200804032008040420080412 SMURRF Santa Monica, CA 040408          ~ 040408
04/14/2008   : 20080403 2008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403 2008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403 2008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403 2008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403 2008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403 2008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403 2008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403 2008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403 2008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403 2008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403200804032008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403200804032008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403200804032008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403200804032008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403200804032008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403200804032008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403200804032008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403200804032008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403200804032008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/14/2008   : 20080403200804032008041420080414 SMURRF Santa Monica, CA 041408          ~ 041408
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
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04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403200804032008040720080407 SMURRF Santa Monica, CA 040708          ~ 040708
04/07/2008   : 20080403 2008040320080407 SMURRF Santa Monica, CA
04/07/2008   : 20080403200804032008040320080407 SMURRF Santa Monica, CA
04/05/2008   : 20080403200804032008040320080405 SMURRF Santa Monica, CA
04/07/2008   : 20080403 2008040320080407 SMURRF Santa Monica, CA
04/07/2008   : 20080403200804032008040320080407 SMURRF Santa Monica, CA
04/05/2008   : 20080403200804032008040320080405 SMURRF Santa Monica, CA
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04/07/2008   : 20080403 2008040320080407 SMURRF Santa Monica, CA
04/07/2008   : 20080403200804032008040320080407 SMURRF Santa Monica, CA
04/05/2008   : 20080403200804032008040320080405 SMURRF Santa Monica, CA
04/03/2008   : 20080403 2008040320080403 SMURRF Santa Monica, CA 040308          ~ 040308
04/03/2008   : 20080403200804032008040320080403 SMURRF Santa Monica, CA 040308          ~ 040308
04/03/2008   : 20080403200804032008040320080403 SMURRF Santa Monica, CA 040308          ~ 040308
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PROCESSING PRP_METHOD MRESULT COCNUMBER
120.1 5.0 53680-1
120.1 1160 53680-1
150.1 0.01 53680-1
150.1 7.52 53680-1
160.1 5.0 53680-1
160.1 845 53680-1
160.2 0.50 53680-1
160.2 123 53680-1
160.2 0.50 53680-1
3510C 0.5 53680-1
3510C 3.88 53680-1
3510C 0.5 53680-1
180.1 0.5 53680-1
180.1 60.8 53680-1
180.1 0.5 53680-1
200.2 0.05 53680-1
200.2 0.05 53680-1
200.2 0.01 53680-1
200.2 0.01 53680-1
200.2 0.01 53680-1
200.2 0.01 53680-1
200.2 0.05 53680-1
200.2 0.001 53680-1
200.2 0.01 53680-1
200.2 0.05 53680-1
200.2 0.01 53680-1
200.2 0.05 53680-1
200.2 0.01 53680-1
200.2 0.05 53680-1
200.2 0.05 53680-1
200.2 0.01 53680-1
200.2 0.01 53680-1
200.2 0.01 53680-1
200.2 0.011 53680-1
200.2 0.05 53680-1
200.2 0.001 53680-1
200.2 0.01 53680-1
200.2 0.05 53680-1
200.2 0.01 53680-1
200.2 0.05 53680-1
200.2 0.049 53680-1
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508 0.10 53680-1
508 0.10 53680-1
508 0.10 53680-1
508 0.10 53680-1
508 0.10 53680-1
508 0.10 53680-1
508 0.10 53680-1
508 0.020 53680-1
508 0.010 53680-1
508 0.020 53680-1
508 0.075 53680-1
508 0.050 53680-1
508 0.050 53680-1
508 0.10 53680-1
508 5.0 53680-1
508 0.50 53680-1
508 0.020 53680-1
508 0.020 53680-1
508 0.010 53680-1
508 0.050 53680-1
508 0.10 53680-1
508 0.050 53680-1
508 0.02 53680-1
508 0.20 53680-1
508 0.010 53680-1
508 0.010 53680-1
508 0.50 53680-1
508 1.0 53680-1
508 10 53680-1
508 0.50 53680-1
508 1.0 53680-1
508 0.010 53680-1
508 0.075 53680-1
508 0.050 53680-1
508 0.050 53680-1
508 0.20 53680-1
508 0.10 53680-1
508 0.020 53680-1
508 0.010 53680-1
508 0.020 53680-1
508 0.020 53680-1
508 0.020 53680-1
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508 0.010 53680-1
508 0.050 53680-1
508 0.10 53680-1
508 0.050 53680-1
508 0.010 53680-1
508 0.010 53680-1
508 10 53680-1
508 1.0 53680-1
508 0.10 53680-1
508 0.10 53680-1
508 0.10 53680-1
508 0.10 53680-1
508 0.10 53680-1
508 0.10 53680-1
508 0.10 53680-1
508 0.50 53680-1
508 0.02 53680-1
508 0.50 53680-1
508 5.0 53680-1
508 0.50 53680-1
508 0.010 53680-1
508 1.0 53680-1
515.3 0.20 53680-1
515.3 0.20 53680-1
515.3 0.50 53680-1
515.3 2.0 53680-1
515.3 1.0 53680-1
515.3 0.50 53680-1
515.3 2.0 53680-1
515.3 0.50 53680-1
515.3 0.10 53680-1
515.3 0.60 53680-1
515.3 0.30 53680-1
515.3 0.50 53680-1
515.3 0.20 53680-1
515.3 1.0 53680-1
515.3 0.50 53680-1
515.3 2.0 53680-1
515.3 0.50 53680-1
515.3 2.0 53680-1
515.3 0.50 53680-1
515.3 0.60 53680-1
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515.3 1.0 53680-1
515.3 0.30 53680-1
515.3 2.00 53680-1
515.3 0.20 53680-1
515.3 1.0 53680-1
515.3 0.20 53680-1
515.3 0.20 53680-1
515.3 0.10 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.5 53680-1
5030B 0.5 53680-1
5030B 0.25 53680-1
5030B 0.5 53680-1
5030B 0.25 53680-1
5030B 0.5 53680-1
5030B 0.5 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
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5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.5 53680-1
5030B 0.5 53680-1
5030B 0.5 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.5 53680-1
5030B 0.5 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 1.87 53680-1
5030B 11.0 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 11.9 53680-1
5030B 0.25 53680-1
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5030B 0.5 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.5 53680-1
5030B 32.1 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.5 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.5 53680-1
5030B 0.5 53680-1
5030B 0.5 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
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5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.5 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.25 53680-1
5030B 0.5 53680-1
5030B 4.41 53680-1
5030B 0.5 53680-1
5030B 50.3 53680-1
525.2 0.10 53680-1
525.2 0.10 53680-1
525.2 1.0 53680-1
525.2 0.20 53680-1
525.2 0.10 53680-1
525.2 0.20 53680-1
525.2 0.10 53680-1
525.2 0.10 53680-1
525.2 0.10 53680-1
525.2 0.20 53680-1
525.2 0.10 53680-1
525.2 0.10 53680-1
525.2 0.20 53680-1
525.2 0.10 53680-1
525.2 0.10 53680-1
525.2 1.0 53680-1
525.2 0.20 53680-1
525.2 0.10 53680-1
525.2 0.20 53680-1
525.2 0.10 53680-1
525.2 0.10 53680-1
525.2 0.10 53680-1
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525.2 0.20 53680-1
525.2 0.10 53680-1
525.2 0.10 53680-1
525.2 0.20 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.10 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 3.0 53680-1
525.2 5.0 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.10 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 3.0 53680-1
525.2 5.0 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
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525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
525.2 0.50 53680-1
531.1 2.0 53680-1
531.1 2.0 53680-1
531.1 2.0 53680-1
531.1 2.0 53680-1
531.1 2.0 53680-1
531.1 5.0 53680-1
531.1 3.0 53680-1
531.1 2.0 53680-1
531.1 2.0 53680-1
531.1 5.0 53680-1
531.1 2.0 53680-1
531.1 2.0 53680-1
531.1 2.0 53680-1
531.1 2.0 53680-1
531.1 2.0 53680-1
531.1 2.0 53680-1
531.1 5.0 53680-1
531.1 5.0 53680-1
531.1 2.0 53680-1
531.1 3.0 53680-1
VARIOUS 1.0 53680-1
VARIOUS 1.0 53680-1
VARIOUS 1.0 53680-1
VARIOUS 1.0 53680-1
VARIOUS 0.01 53680-1
VARIOUS 0.01 53680-1
VARIOUS 0.01 53680-1
VARIOUS 0.10 53680-1
VARIOUS 2.5 53680-1
VARIOUS 0.10 53680-1
VARIOUS 1.0 53680-1
VARIOUS 0.01 53680-1
VARIOUS 0.01 53680-1
VARIOUS 0.01 53680-1
VARIOUS 1.0 53680-1
VARIOUS 0.03 53680-1
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VARIOUS 5.0 53680-1
VARIOUS 0.05 53680-1
VARIOUS 0.05 53680-1
VARIOUS 0.01 53680-1
VARIOUS 0.01 53680-1
VARIOUS 0.02 53680-1
VARIOUS 0.01 53680-1
VARIOUS 0.10 53680-1
VARIOUS 0.10 53680-1
VARIOUS 0.01 53680-1
VARIOUS 146 53680-1
VARIOUS 6.00 53680-1
VARIOUS 152 53680-1
VARIOUS 142 53680-1
VARIOUS 1010 53680-1
VARIOUS 290 53680-1
VARIOUS 1.80 53680-1
VARIOUS 0.050 53680-1
VARIOUS 133 53680-1
VARIOUS 725 53680-1
VARIOUS 0.053 53680-1
VARIOUS 73.5 53680-1
VARIOUS 0.011 53680-1
VARIOUS 0.081 53680-1
VARIOUS 28.1 53680-1
VARIOUS 0.011 53680-1
VARIOUS 6.52 53680-1
VARIOUS 102 53680-1
VARIOUS 0.049 53680-1
VARIOUS 10.6 53680-1
VARIOUS 9.97 53680-1
VARIOUS 3.06 53680-1
VARIOUS 0.550 53680-1
VARIOUS 0.130 53680-1
VARIOUS 1.0 53680-1
VARIOUS 8.04 53680-1
SM9221AD 1.1 53680-1
SM9221AD 1.1 53680-1
SM9221AD 1.1 53680-1
SM9221AE 1.1 53680-1
SM9221AE 160000 53680-1
SM9221AE 1.1 53680-1
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SM9230AB 1.1 53680-1
SM9230AB 1.1 53680-1
SM9230AB 1.1 53680-1
SM2120B 1.0 53680-1
SM2120B 62.0 53680-1
SM2120B 16.0 53680-1
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PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-04/08/08 Method Blank    46823        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-04/08/08 SMURRF- Influent    46823 46823.01 08-Apr-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-04/08/08 SMURRF- Effluent    46823 46823.02 08-Apr-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-04/08/08 Method Blank    46823        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-04/08/08 SMURRF- Influent    46823 46823.01 08-Apr-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-04/08/08 SMURRF- Effluent    46823 46823.02 08-Apr-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-04/08/08 Method Blank    46823        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-04/08/08 SMURRF- Influent    46823 46823.01 08-Apr-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-04/08/08 SMURRF- Effluent    46823 46823.02 08-Apr-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
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METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 08-Apr-0808-Apr-08Turbidity -- ND
180.1 MAIN 08-Apr-0808-Apr-08Turbidity -- 95.6
180.1 MAIN 08-Apr-0808-Apr-08Turbidity -- ND
SM-9221A-D MAIN 08-Apr-0810-Apr-08Coliform, total -- NA
SM-9221A-D MAIN 08-Apr-0810-Apr-08Coliform, total -- 300,000
SM-9221A-D MAIN 08-Apr-0810-Apr-08Coliform, total -- ND
SM-9221A-E MAIN 08-Apr-0810-Apr-08Coliform, fecal -- NA
SM-9221A-E MAIN 08-Apr-0810-Apr-08Coliform, fecal -- 9,000
SM-9221A-E MAIN 08-Apr-0810-Apr-08Coliform, fecal -- ND
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MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 95.6 95.6 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 300,000 300000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 9,000 9000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
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COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 04/08/2008   :   /  /       :
AETB 04/08/2008   : 04/08/2008   :
AETB 04/08/2008   : 04/08/2008   :
AETB 04/08/2008   :   /  /       :
AETB 04/08/2008   : 04/08/2008   :
AETB 04/08/2008   : 04/08/2008   :
AETB 04/08/2008   :   /  /       :
AETB 04/08/2008   : 04/08/2008   :
AETB 04/08/2008   : 04/08/2008   :

RB-AR47219



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
04/08/2008   : 04/08/2008   : 20080408 2008040820080408 SMURRF Santa Monica, CA
04/08/2008   : 04/08/2008   : 20080408200804082008040820080408 SMURRF Santa Monica, CA
04/08/2008   : 04/08/2008   : 20080408200804082008040820080408 SMURRF Santa Monica, CA
04/08/2008   : 04/10/2008   : 20080408 2008040820080410 SMURRF Santa Monica, CA
04/08/2008   : 04/10/2008   : 20080408200804082008040820080410 SMURRF Santa Monica, CA
04/08/2008   : 04/10/2008   : 20080408200804082008040820080410 SMURRF Santa Monica, CA
04/08/2008   : 04/10/2008   : 20080408 2008040820080410 SMURRF Santa Monica, CA
04/08/2008   : 04/10/2008   : 20080408200804082008040820080410 SMURRF Santa Monica, CA
04/08/2008   : 04/10/2008   : 20080408200804082008040820080410 SMURRF Santa Monica, CA

RB-AR47220



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
040808          ~ 040808 180.1 0.5 53676
040808          ~ 040808 180.1 95.6 53676
040808          ~ 040808 180.1 0.5 53676

SM9221AD 1.1 53676
SM9221AD 300000 53676
SM9221AD 1.1 53676
SM9221AE 1.1 53676
SM9221AE 9000 53676
SM9221AE 1.1 53676

RB-AR47221



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-04/15/08 Method Blank    46915        MBAQ 15-Apr-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-04/15/08 SMURRF- Influent    46915 46915.01 15-Apr-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-04/15/08 SMURRF- Effluent    46915 46915.02 15-Apr-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-04/15/08 Method Blank    46915        MBAQ 15-Apr-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-04/15/08 SMURRF- Influent    46915 46915.01 15-Apr-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-04/15/08 SMURRF- Effluent    46915 46915.02 15-Apr-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-04/15/08 Method Blank    46915        MBAQ 15-Apr-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-04/15/08 SMURRF- Influent    46915 46915.01 15-Apr-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-04/15/08 SMURRF- Effluent    46915 46915.02 15-Apr-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR47222



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 15-Apr-0815-Apr-08Turbidity -- ND
180.1 MAIN 15-Apr-0815-Apr-08Turbidity -- 12.4
180.1 MAIN 15-Apr-0815-Apr-08Turbidity -- ND
SM-9221A-D MAIN 15-Apr-0821-Apr-08Coliform, total -- NA
SM-9221A-D MAIN 15-Apr-0821-Apr-08Coliform, total -- 17,000
SM-9221A-D MAIN 15-Apr-0817-Apr-08Coliform, total -- ND
SM-9221A-E MAIN 15-Apr-0821-Apr-08Coliform, fecal -- NA
SM-9221A-E MAIN 15-Apr-0821-Apr-08Coliform, fecal -- 1,700
SM-9221A-E MAIN 15-Apr-0817-Apr-08Coliform, fecal -- ND

RB-AR47223



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 12.4 12.4 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 17,000 17000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 1,700 1700 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47224



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 04/15/2008   : 04/15/2008   :
AETB 04/15/2008   : 04/15/2008   :
AETB 04/15/2008   : 04/15/2008   :
AETB 04/15/2008   : 04/15/2008   :
AETB 04/15/2008   : 04/15/2008   :
AETB 04/15/2008   : 04/15/2008   :
AETB 04/15/2008   : 04/15/2008   :
AETB 04/15/2008   : 04/15/2008   :
AETB 04/15/2008   : 04/15/2008   :

RB-AR47225



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
04/15/2008   : 04/15/2008   : 20080415200804152008041520080415 SMURRF Santa Monica, CA
04/15/2008   : 04/15/2008   : 20080415200804152008041520080415 SMURRF Santa Monica, CA
04/15/2008   : 04/15/2008   : 20080415200804152008041520080415 SMURRF Santa Monica, CA
04/15/2008   : 04/21/2008   : 20080415200804152008041520080421 SMURRF Santa Monica, CA
04/15/2008   : 04/21/2008   : 20080415200804152008041520080421 SMURRF Santa Monica, CA
04/15/2008   : 04/17/2008   : 20080415200804152008041520080417 SMURRF Santa Monica, CA
04/15/2008   : 04/21/2008   : 20080415200804152008041520080421 SMURRF Santa Monica, CA
04/15/2008   : 04/21/2008   : 20080415200804152008041520080421 SMURRF Santa Monica, CA
04/15/2008   : 04/17/2008   : 20080415200804152008041520080417 SMURRF Santa Monica, CA

RB-AR47226



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
041508          ~ 041508 180.1 0.5 53677
041508          ~ 041508 180.1 12.4 53677
041508          ~ 041508 180.1 0.5 53677

SM9221AD 1.1 53677
SM9221AD 17000 53677
SM9221AD 1.1 53677
SM9221AE 1.1 53677
SM9221AE 1700 53677
SM9221AE 1.1 53677

RB-AR47227



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-04/24/08 Method Blank    47071        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-04/24/08 SMURRF- Influent    47071 47071.01 24-Apr-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-04/24/08 SMURRF- Effluent    47071 47071.02 24-Apr-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-04/24/08 Method Blank    47071        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-04/24/08 SMURRF- Influent    47071 47071.01 24-Apr-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-04/24/08 SMURRF- Effluent    47071 47071.02 24-Apr-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-04/24/08 Method Blank    47071        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-04/24/08 SMURRF- Influent    47071 47071.01 24-Apr-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-04/24/08 SMURRF- Effluent    47071 47071.02 24-Apr-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR47228



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 24-Apr-0824-Apr-08Turbidity -- NA
180.1 MAIN 24-Apr-0824-Apr-08Turbidity -- 5.00
180.1 MAIN 24-Apr-0824-Apr-08Turbidity -- ND
SM-9221A-D MAIN 24-Apr-0830-Apr-08Coliform, total -- NA
SM-9221A-D MAIN 24-Apr-0830-Apr-08Coliform, total -- 30,000
SM-9221A-D MAIN 24-Apr-0826-Apr-08Coliform, total -- ND
SM-9221A-E MAIN 24-Apr-0830-Apr-08Coliform, fecal -- NA
SM-9221A-E MAIN 24-Apr-0830-Apr-08Coliform, fecal -- 3,000
SM-9221A-E MAIN 24-Apr-0826-Apr-08Coliform, fecal -- ND

RB-AR47229



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEUNA 1.0 0.5 1 BM NA 0
NTU WETCHE 1.0 0.5 1 P0 5.00 5.00 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 30,000 30000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 3,000 3000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47230



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 04/24/2008   :   /  /       :
AETB 04/24/2008   : 04/24/2008   :
AETB 04/24/2008   : 04/24/2008   :
AETB 04/24/2008   :   /  /       :
AETB 04/24/2008   : 04/24/2008   :
AETB 04/24/2008   : 04/24/2008   :
AETB 04/24/2008   :   /  /       :
AETB 04/24/2008   : 04/24/2008   :
AETB 04/24/2008   : 04/24/2008   :

RB-AR47231



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
04/24/2008   : 04/24/2008   : 20080424 2008042420080424 SMURRF Santa Monica, CA
04/24/2008   : 04/24/2008   : 20080424200804242008042420080424 SMURRF Santa Monica, CA
04/24/2008   : 04/24/2008   : 20080424200804242008042420080424 SMURRF Santa Monica, CA
04/24/2008   : 04/30/2008   : 20080424 2008042420080430 SMURRF Santa Monica, CA
04/24/2008   : 04/30/2008   : 20080424200804242008042420080430 SMURRF Santa Monica, CA
04/24/2008   : 04/26/2008   : 20080424200804242008042420080426 SMURRF Santa Monica, CA
04/24/2008   : 04/30/2008   : 20080424 2008042420080430 SMURRF Santa Monica, CA
04/24/2008   : 04/30/2008   : 20080424200804242008042420080430 SMURRF Santa Monica, CA
04/24/2008   : 04/26/2008   : 20080424200804242008042420080426 SMURRF Santa Monica, CA

RB-AR47232



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
042408          ~ 042408 180.1 0.5 52561
042408          ~ 042408 180.1 5.00 52561
042408          ~ 042408 180.1 0.5 52561

SM9221AD 1.1 52561
SM9221AD 30000 52561
SM9221AD 1.1 52561
SM9221AE 1.1 52561
SM9221AE 3000 52561
SM9221AE 1.1 52561

RB-AR47233



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-04/29/08 Method Blank    47139        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-04/29/08 SMURRF- Influent    47139 47139.01 29-Apr-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-04/29/08 SMURRF- Effluent    47139 47139.02 29-Apr-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-04/29/08 Method Blank    47139        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-04/29/08 SMURRF- Influent    47139 47139.01 29-Apr-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-04/29/08 SMURRF- Effluent    47139 47139.02 29-Apr-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-04/29/08 Method Blank    47139        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-04/29/08 SMURRF- Influent    47139 47139.01 29-Apr-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-04/29/08 SMURRF- Effluent    47139 47139.02 29-Apr-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR47234



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 29-Apr-0829-Apr-08Turbidity -- ND
180.1 MAIN 29-Apr-0829-Apr-08Turbidity -- 20.4
180.1 MAIN 29-Apr-0829-Apr-08Turbidity -- ND
SM-9221A-D MAIN 29-Apr-0805-May-0 Coliform, total -- NA
SM-9221A-D MAIN 29-Apr-0805-May-0 Coliform, total -- 110,000
SM-9221A-D MAIN 29-Apr-0801-May-0 Coliform, total -- ND
SM-9221A-E MAIN 29-Apr-0805-May-0 Coliform, fecal -- NA
SM-9221A-E MAIN 29-Apr-0805-May-0 Coliform, fecal -- 11,000
SM-9221A-E MAIN 29-Apr-0801-May-0 Coliform, fecal -- ND

RB-AR47235



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 20.4 20.4 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 110,000 110000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 11,000 11000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47236



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 04/29/2008   :   /  /       :
AETB 04/29/2008   : 04/29/2008   :
AETB 04/29/2008   : 04/29/2008   :
AETB 04/29/2008   :   /  /       :
AETB 04/29/2008   : 04/29/2008   :
AETB 04/29/2008   : 04/29/2008   :
AETB 04/29/2008   :   /  /       :
AETB 04/29/2008   : 04/29/2008   :
AETB 04/29/2008   : 04/29/2008   :

RB-AR47237



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
04/29/2008   : 04/29/2008   : 20080429 2008042920080429 SMURRF Santa Monica, CA
04/29/2008   : 04/29/2008   : 20080429200804292008042920080429 SMURRF Santa Monica, CA
04/29/2008   : 04/29/2008   : 20080429200804292008042920080429 SMURRF Santa Monica, CA
04/29/2008   : 05/05/2008   : 20080429 2008042920080505 SMURRF Santa Monica, CA
04/29/2008   : 05/05/2008   : 20080429200804292008042920080505 SMURRF Santa Monica, CA
04/29/2008   : 05/01/2008   : 20080429200804292008042920080501 SMURRF Santa Monica, CA
04/29/2008   : 05/05/2008   : 20080429 2008042920080505 SMURRF Santa Monica, CA
04/29/2008   : 05/05/2008   : 20080429200804292008042920080505 SMURRF Santa Monica, CA
04/29/2008   : 05/01/2008   : 20080429200804292008042920080501 SMURRF Santa Monica, CA

RB-AR47238



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
042908          ~ 042908 180.1 0.5 52560
042908          ~ 042908 180.1 20.4 52560
042908          ~ 042908 180.1 0.5 52560

SM9221AD 1.1 52560
SM9221AD 110000 52560
SM9221AD 1.1 52560
SM9221AE 1.1 52560
SM9221AE 11000 52560
SM9221AE 1.1 52560

RB-AR47239



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-05/06/08 Method Blank    47282        MBAQ   -   - Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-05/06/08 SMURRF- Influent    47282 47282.01 06-May-0 Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-05/06/08 SMURRF- Effluent    47282 47282.02 06-May-0 Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-05/06/08 Method Blank    47282        MBAQ   -   - Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-05/06/08 SMURRF- Influent    47282 47282.01 06-May-0 Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-05/06/08 SMURRF- Effluent    47282 47282.02 06-May-0 Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-05/06/08 Method Blank    47282        MBAQ   -   - Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-05/06/08 SMURRF- Influent    47282 47282.01 06-May-0 Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-05/06/08 SMURRF- Effluent    47282 47282.02 06-May-0 Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-05/06/08 Method Blank    47282        MBAQ   -   - Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-05/06/08 SMURRF- Influent    47282 47282.01 06-May-0 Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-05/06/08 SMURRF- Effluent    47282 47282.02 06-May-0 Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-05/06/08 Method Blank    47282        MBAQ   -   - Aqueous Oil and Grease, Gravimetric
SMURRF-05/06/08 SMURRF- Influent    47282 47282.01 06-May-0 Aqueous Oil and Grease, Gravimetric
SMURRF-05/06/08 SMURRF- Effluent    47282 47282.02 06-May-0 Aqueous Oil and Grease, Gravimetric
SMURRF-05/06/08 Method Blank    47282        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-05/06/08 SMURRF- Influent    47282 47282.01 06-May-0 Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-05/06/08 SMURRF- Effluent    47282 47282.02 06-May-0 Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-05/06/08 Method Blank    47282        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-05/06/08 SMURRF- Influent    47282 47282.01 06-May-0 Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-05/06/08 SMURRF- Effluent    47282 47282.02 06-May-0 Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-05/06/08 Method Blank    47282        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-05/06/08 SMURRF- Influent    47282 47282.01 06-May-0 Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-05/06/08 SMURRF- Effluent    47282 47282.02 06-May-0 Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-05/06/08 Method Blank    47282        MBAQ   -   - Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-05/06/08 SMURRF- Influent    47282 47282.01 06-May-0 Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-05/06/08 SMURRF- Effluent    47282 47282.02 06-May-0 Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-05/06/08 Method Blank    47282        MBAQ   -   - Aqueous Color (By Visual Comparison)
SMURRF-05/06/08 SMURRF- Influent    47282 47282.01 06-May-0 Aqueous Color (By Visual Comparison)
SMURRF-05/06/08 SMURRF- Effluent    47282 47282.02 06-May-0 Aqueous Color (By Visual Comparison)

RB-AR47240



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
120.1 MAIN 07-May-0 07-May-0 Specific conductance -- ND
120.1 MAIN 07-May-0 07-May-0 Specific conductance -- 1,490
120.1 MAIN 07-May-0 07-May-0 Specific conductance -- 1,440
150.1 MAIN 07-May-0 07-May-0 pH PHSOIL NA
150.1 MAIN 07-May-0 07-May-0 pH PHSOIL 7.91
150.1 MAIN 07-May-0 07-May-0 pH PHSOIL 7.98
160.1 MAIN 09-May-0 09-May-0 Total Dissolved Solids 10-33-3 ND
160.1 MAIN 09-May-0 09-May-0 Total Dissolved Solids 10-33-3 1,040
160.1 MAIN 09-May-0 09-May-0 Total Dissolved Solids 10-33-3 990
160.2 MAIN 09-May-0 09-May-0 Total Suspended Solids (TSS) ND
160.2 MAIN 09-May-0 09-May-0 Total Suspended Solids (TSS) ND
160.2 MAIN 09-May-0 09-May-0 Total Suspended Solids (TSS) ND
1664 MAIN 07-May-0 08-May-0 Oil and Grease OILGREASE ND
1664 MAIN 07-May-0 08-May-0 Oil and Grease OILGREASE ND
1664 MAIN 07-May-0 08-May-0 Oil and Grease OILGREASE ND
180.1 MAIN 07-May-0 07-May-0 Turbidity -- ND
180.1 MAIN 07-May-0 07-May-0 Turbidity -- 4.59
180.1 MAIN 07-May-0 07-May-0 Turbidity -- ND
SM-9221A-D MAIN 06-May-0 10-May-0 Coliform, total -- NA
SM-9221A-D MAIN 06-May-0 10-May-0 Coliform, total -- 24,000
SM-9221A-D MAIN 06-May-0 08-May-0 Coliform, total -- ND
SM-9221A-E MAIN 06-May-0 10-May-0 Coliform, fecal -- NA
SM-9221A-E MAIN 06-May-0 10-May-0 Coliform, fecal -- 130
SM-9221A-E MAIN 06-May-0 08-May-0 Coliform, fecal -- ND
SM-9230A-B MAIN 06-May-0 10-May-0 Fecal Enterococci NA
SM-9230A-B MAIN 06-May-0 10-May-0 Fecal Enterococci ND
SM-9230A-B MAIN 06-May-0 08-May-0 Fecal Enterococci ND
SM2120-B MAIN 06-May-0 06-May-0 Color COLOR ND
SM2120-B MAIN 06-May-0 06-May-0 Color COLOR 4.00
SM2120-B MAIN 06-May-0 06-May-0 Color COLOR 1.00

RB-AR47241



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
umhos/cm WETCHEU 10.0 5.0 1 BM <ND 0
umhos/cm WETCHE 10.0 5.0 1 P0 1,490 1490 0
umhos/cm WETCHE 10.0 5.0 1 P0 1,440 1440 0
pH unit WETCHEUNA 0.01 0.01 1 BM NA 0
pH unit WETCHE 0.01 0.01 1 P0 7.91 7.91 0
pH unit WETCHE 0.01 0.01 1 P0 7.98 7.98 0
mg/L WETCHEU 10.0 5.0 1 BM <ND 0
mg/L WETCHE 10.0 5.0 1 P0 1,040 1040 0
mg/L WETCHE 10.0 5.0 1 P0 990 990 0
mg/L WETCHEU 5.00 0.50 1 BM <ND 0
mg/L WETCHEU 5.00 0.50 1 P0 <ND 0
mg/L WETCHEU 5.00 0.50 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 BM <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 4.59 4.59 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 24,000 24000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 130 130 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
Color Units ORG-4 U 1.0 1.0 1 BM <ND 0
Color Units ORG-4 1.0 1.0 1 P0 4.00 4.00 0
Color Units ORG-4 1.0 1.0 1 P0 1.00 1.00 0

RB-AR47242



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 05/06/2008   :   /  /       :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   :   /  /       :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   :   /  /       :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   :   /  /       :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   :   /  /       :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   :   /  /       :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   :   /  /       :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   :   /  /       :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   :   /  /       :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   :   /  /       :
AETB 05/06/2008   : 05/06/2008   :
AETB 05/06/2008   : 05/06/2008   :

RB-AR47243



TD_EXT TD_ANAL S_RECEIS_COLL S_EXT S_ANAL ANALYST SITE
05/07/2008   : 05/07/2008   : 20080506 2008050720080507 SMURRF Santa Monica, CA
05/07/2008   : 05/07/2008   : 20080506200805062008050720080507 SMURRF Santa Monica, CA
05/07/2008   : 05/07/2008   : 20080506200805062008050720080507 SMURRF Santa Monica, CA
05/07/2008   : 05/07/2008   : 20080506 2008050720080507 SMURRF Santa Monica, CA
05/07/2008   : 05/07/2008   : 20080506200805062008050720080507 SMURRF Santa Monica, CA
05/07/2008   : 05/07/2008   : 20080506200805062008050720080507 SMURRF Santa Monica, CA
05/09/2008   : 05/09/2008   : 20080506 2008050920080509 SMURRF Santa Monica, CA
05/09/2008   : 05/09/2008   : 20080506200805062008050920080509 SMURRF Santa Monica, CA
05/09/2008   : 05/09/2008   : 20080506200805062008050920080509 SMURRF Santa Monica, CA
05/09/2008   : 05/09/2008   : 20080506 2008050920080509 SMURRF Santa Monica, CA
05/09/2008   : 05/09/2008   : 20080506200805062008050920080509 SMURRF Santa Monica, CA
05/09/2008   : 05/09/2008   : 20080506200805062008050920080509 SMURRF Santa Monica, CA
05/07/2008   : 05/08/2008   : 20080506 2008050720080508 SMURRF Santa Monica, CA
05/07/2008   : 05/08/2008   : 20080506200805062008050720080508 SMURRF Santa Monica, CA
05/07/2008   : 05/08/2008   : 20080506200805062008050720080508 SMURRF Santa Monica, CA
05/07/2008   : 05/07/2008   : 20080506 2008050720080507 SMURRF Santa Monica, CA
05/07/2008   : 05/07/2008   : 20080506200805062008050720080507 SMURRF Santa Monica, CA
05/07/2008   : 05/07/2008   : 20080506200805062008050720080507 SMURRF Santa Monica, CA
05/06/2008   : 05/10/2008   : 20080506 2008050620080510 SMURRF Santa Monica, CA
05/06/2008   : 05/10/2008   : 20080506200805062008050620080510 SMURRF Santa Monica, CA
05/06/2008   : 05/08/2008   : 20080506200805062008050620080508 SMURRF Santa Monica, CA
05/06/2008   : 05/10/2008   : 20080506 2008050620080510 SMURRF Santa Monica, CA
05/06/2008   : 05/10/2008   : 20080506200805062008050620080510 SMURRF Santa Monica, CA
05/06/2008   : 05/08/2008   : 20080506200805062008050620080508 SMURRF Santa Monica, CA
05/06/2008   : 05/10/2008   : 20080506 2008050620080510 SMURRF Santa Monica, CA
05/06/2008   : 05/10/2008   : 20080506200805062008050620080510 SMURRF Santa Monica, CA
05/06/2008   : 05/08/2008   : 20080506200805062008050620080508 SMURRF Santa Monica, CA
05/06/2008   : 05/06/2008   : 20080506 2008050620080506 SMURRF Santa Monica, CA
05/06/2008   : 05/06/2008   : 20080506200805062008050620080506 SMURRF Santa Monica, CA
05/06/2008   : 05/06/2008   : 20080506200805062008050620080506 SMURRF Santa Monica, CA

RB-AR47244



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
050708          ~ 050708 120.1 5.0 52558-9
050708          ~ 050708 120.1 1490 52558-9
050708          ~ 050708 120.1 1440 52558-9
050708          ~ 050708 150.1 0.01 52558-9
050708          ~ 050708 150.1 7.91 52558-9
050708          ~ 050708 150.1 7.98 52558-9
050908          ~ 050908 160.1 5.0 52558-9
050908          ~ 050908 160.1 1040 52558-9
050908          ~ 050908 160.1 990 52558-9
050908          ~ 050908 160.2 0.50 52558-9
050908          ~ 050908 160.2 0.50 52558-9
050908          ~ 050908 160.2 0.50 52558-9
050708          ~ 050708 3510C 0.5 52558-9
050708          ~ 050708 3510C 0.5 52558-9
050708          ~ 050708 3510C 0.5 52558-9
050708          ~ 050708 180.1 0.5 52558-9
050708          ~ 050708 180.1 4.59 52558-9
050708          ~ 050708 180.1 0.5 52558-9

SM9221AD 1.1 52558-9
SM9221AD 24000 52558-9
SM9221AD 1.1 52558-9
SM9221AE 1.1 52558-9
SM9221AE 130 52558-9
SM9221AE 1.1 52558-9
SM9230AB 1.1 52558-9
SM9230AB 1.1 52558-9
SM9230AB 1.1 52558-9

050608          ~ 050608 SM2120B 1.0 52558-9
050608          ~ 050608 SM2120B 4.00 52558-9
050608          ~ 050608 SM2120B 1.00 52558-9

RB-AR47245



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-05/13/08 Method Blank    47358        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-05/13/08 SMURRF- Influent    47358 47358.01 13-May-0 Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-05/13/08 SMURRF- Effluent    47358 47358.02 13-May-0 Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-05/13/08 Method Blank    47358        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-05/13/08 SMURRF- Influent    47358 47358.01 13-May-0 Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-05/13/08 SMURRF- Effluent    47358 47358.02 13-May-0 Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-05/13/08 Method Blank    47358        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-05/13/08 SMURRF- Influent    47358 47358.01 13-May-0 Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-05/13/08 SMURRF- Effluent    47358 47358.02 13-May-0 Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR47246



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 13-May-0 13-May-0 Turbidity -- ND
180.1 MAIN 13-May-0 13-May-0 Turbidity -- 7.40
180.1 MAIN 13-May-0 13-May-0 Turbidity -- ND
SM-9221A-D MAIN 13-May-0 19-May-0 Coliform, total -- NA
SM-9221A-D MAIN 13-May-0 19-May-0 Coliform, total -- 300,000
SM-9221A-D MAIN 13-May-0 16-May-0 Coliform, total -- ND
SM-9221A-E MAIN 13-May-0 19-May-0 Coliform, fecal -- NA
SM-9221A-E MAIN 13-May-0 19-May-0 Coliform, fecal -- 5,000
SM-9221A-E MAIN 13-May-0 16-May-0 Coliform, fecal -- ND

RB-AR47247



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 7.40 7.40 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 300,000 300000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 5,000 5000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47248



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 05/13/2008   :   /  /       :
AETB 05/13/2008   : 05/13/2008   :
AETB 05/13/2008   : 05/13/2008   :
AETB 05/13/2008   :   /  /       :
AETB 05/13/2008   : 05/13/2008   :
AETB 05/13/2008   : 05/13/2008   :
AETB 05/13/2008   :   /  /       :
AETB 05/13/2008   : 05/13/2008   :
AETB 05/13/2008   : 05/13/2008   :

RB-AR47249



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
05/13/2008   : 05/13/2008   : 20080513 2008051320080513 SMURRF Santa Monica, CA
05/13/2008   : 05/13/2008   : 20080513200805132008051320080513 SMURRF Santa Monica, CA
05/13/2008   : 05/13/2008   : 20080513200805132008051320080513 SMURRF Santa Monica, CA
05/13/2008   : 05/19/2008   : 20080513 2008051320080519 SMURRF Santa Monica, CA
05/13/2008   : 05/19/2008   : 20080513200805132008051320080519 SMURRF Santa Monica, CA
05/13/2008   : 05/16/2008   : 20080513200805132008051320080516 SMURRF Santa Monica, CA
05/13/2008   : 05/19/2008   : 20080513 2008051320080519 SMURRF Santa Monica, CA
05/13/2008   : 05/19/2008   : 20080513200805132008051320080519 SMURRF Santa Monica, CA
05/13/2008   : 05/16/2008   : 20080513200805132008051320080516 SMURRF Santa Monica, CA

RB-AR47250



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
051308          ~ 051308 180.1 0.5 58386
051308          ~ 051308 180.1 7.40 58386
051308          ~ 051308 180.1 0.5 58386

SM9221AD 1.1 58386
SM9221AD 300000 58386
SM9221AD 1.1 58386
SM9221AE 1.1 58386
SM9221AE 5000 58386
SM9221AE 1.1 58386

RB-AR47251



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-05/20/08 Method Blank    47464        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-05/20/08 SMURRF- Influent    47464 47464.01 20-May-0 Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-05/20/08 SMURRF- Effluent    47464 47464.02 20-May-0 Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-05/20/08 Method Blank    47464        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-05/20/08 SMURRF- Influent    47464 47464.01 20-May-0 Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-05/20/08 SMURRF- Effluent    47464 47464.02 20-May-0 Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-05/20/08 Method Blank    47464        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-05/20/08 SMURRF- Influent    47464 47464.01 20-May-0 Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-05/20/08 SMURRF- Effluent    47464 47464.02 20-May-0 Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR47252



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 20-May-0 20-May-0 Turbidity -- ND
180.1 MAIN 20-May-0 20-May-0 Turbidity -- 5.68
180.1 MAIN 20-May-0 20-May-0 Turbidity -- ND
SM-9221A-D MAIN 20-May-0 26-May-0 Coliform, total -- NA
SM-9221A-D MAIN 20-May-0 26-May-0 Coliform, total -- 900,000
SM-9221A-D MAIN 20-May-0 26-May-0 Coliform, total -- ND
SM-9221A-E MAIN 20-May-0 26-May-0 Coliform, fecal -- NA
SM-9221A-E MAIN 20-May-0 26-May-0 Coliform, fecal -- 5,000
SM-9221A-E MAIN 20-May-0 26-May-0 Coliform, fecal -- ND

RB-AR47253



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 5.68 5.68 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 900,000 900000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 5,000 5000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47254



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 05/20/2008   :   /  /       :
AETB 05/20/2008   : 05/20/2008   :
AETB 05/20/2008   : 05/20/2008   :
AETB 05/20/2008   :   /  /       :
AETB 05/20/2008   : 05/20/2008   :
AETB 05/20/2008   : 05/20/2008   :
AETB 05/20/2008   :   /  /       :
AETB 05/20/2008   : 05/20/2008   :
AETB 05/20/2008   : 05/20/2008   :

RB-AR47255



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
05/20/2008   : 05/20/2008   : 20080520 2008052020080520 SMURRF Santa Monica, CA
05/20/2008   : 05/20/2008   : 20080520200805202008052020080520 SMURRF Santa Monica, CA
05/20/2008   : 05/20/2008   : 20080520200805202008052020080520 SMURRF Santa Monica, CA
05/20/2008   : 05/26/2008   : 20080520 2008052020080526 SMURRF Santa Monica, CA
05/20/2008   : 05/26/2008   : 20080520200805202008052020080526 SMURRF Santa Monica, CA
05/20/2008   : 05/26/2008   : 20080520200805202008052020080526 SMURRF Santa Monica, CA
05/20/2008   : 05/26/2008   : 20080520 2008052020080526 SMURRF Santa Monica, CA
05/20/2008   : 05/26/2008   : 20080520200805202008052020080526 SMURRF Santa Monica, CA
05/20/2008   : 05/26/2008   : 20080520200805202008052020080526 SMURRF Santa Monica, CA

RB-AR47256



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
052008          ~ 052008 180.1 0.5 58387
052008          ~ 052008 180.1 5.68 58387
052008          ~ 052008 180.1 0.5 58387

SM9221AD 1.1 58387
SM9221AD 900000 58387
SM9221AD 1.1 58387
SM9221AE 1.1 58387
SM9221AE 5000 58387
SM9221AE 1.1 58387

RB-AR47257



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-05/29/08 Method Blank    47619        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-05/29/08 SMURRF- Influent    47619 47619.01 29-May-0 Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-05/29/08 SMURRF- Effluent    47619 47619.02 29-May-0 Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-05/29/08 Method Blank    47619        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-05/29/08 SMURRF- Influent    47619 47619.01 29-May-0 Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-05/29/08 SMURRF- Effluent    47619 47619.02 29-May-0 Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-05/29/08 Method Blank    47619        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-05/29/08 SMURRF- Influent    47619 47619.01 29-May-0 Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-05/29/08 SMURRF- Effluent    47619 47619.02 29-May-0 Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR47258



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 29-May-0 29-May-0 Turbidity -- ND
180.1 MAIN 29-May-0 29-May-0 Turbidity -- 15.4
180.1 MAIN 29-May-0 29-May-0 Turbidity -- 4.60
SM-9221A-D MAIN 29-May-0 03-Jun-08Coliform, total -- NA
SM-9221A-D MAIN 29-May-0 03-Jun-08Coliform, total -- 240,000
SM-9221A-D MAIN 29-May-0 31-May-0 Coliform, total -- ND
SM-9221A-E MAIN 29-May-0 03-Jun-08Coliform, fecal -- NA
SM-9221A-E MAIN 29-May-0 03-Jun-08Coliform, fecal -- 50,000
SM-9221A-E MAIN 29-May-0 31-May-0 Coliform, fecal -- ND

RB-AR47259



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 15.4 15.4 0
NTU WETCHE 1.0 0.5 1 P0 4.60 4.60 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 240,000 240000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 50,000 50000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47260



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 05/29/2008   :   /  /       :
AETB 05/29/2008   : 05/29/2008   :
AETB 05/29/2008   : 05/29/2008   :
AETB 05/29/2008   :   /  /       :
AETB 05/29/2008   : 05/29/2008   :
AETB 05/29/2008   : 05/29/2008   :
AETB 05/29/2008   :   /  /       :
AETB 05/29/2008   : 05/29/2008   :
AETB 05/29/2008   : 05/29/2008   :

RB-AR47261



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
05/29/2008   : 05/29/2008   : 20080529 2008052920080529 SMURRF Santa Monica, CA
05/29/2008   : 05/29/2008   : 20080529200805292008052920080529 SMURRF Santa Monica, CA
05/29/2008   : 05/29/2008   : 20080529200805292008052920080529 SMURRF Santa Monica, CA
05/29/2008   : 06/03/2008   : 20080529 2008052920080603 SMURRF Santa Monica, CA
05/29/2008   : 06/03/2008   : 20080529200805292008052920080603 SMURRF Santa Monica, CA
05/29/2008   : 05/31/2008   : 20080529200805292008052920080531 SMURRF Santa Monica, CA
05/29/2008   : 06/03/2008   : 20080529 2008052920080603 SMURRF Santa Monica, CA
05/29/2008   : 06/03/2008   : 20080529200805292008052920080603 SMURRF Santa Monica, CA
05/29/2008   : 05/31/2008   : 20080529200805292008052920080531 SMURRF Santa Monica, CA

RB-AR47262



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
052908          ~ 052908 180.1 0.5 40429
052908          ~ 052908 180.1 15.4 40429
052908          ~ 052908 180.1 4.60 40429

SM9221AD 1.1 40429
SM9221AD 240000 40429
SM9221AD 1.1 40429
SM9221AE 1.1 40429
SM9221AE 50000 40429
SM9221AE 1.1 40429

RB-AR47263



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-06/03/08 Method Blank    47707        MBAQ   -   - Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-06/03/08 SMURRF- Influent    47707 47707.01 03-Jun-08Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-06/03/08 SMURRF- Effluent    47707 47707.02 03-Jun-08Aqueous Conductance, Specific Conductance (at 25 Deg. C)
SMURRF-06/03/08 Method Blank    47707        MBAQ   -   - Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-06/03/08 SMURRF- Influent    47707 47707.01 03-Jun-08Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-06/03/08 SMURRF- Effluent    47707 47707.02 03-Jun-08Aqueous pH - Electrometric (EPA/600/4-79-020)
SMURRF-06/03/08 Method Blank    47707        MBAQ   -   - Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-06/03/08 SMURRF- Influent    47707 47707.01 03-Jun-08Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-06/03/08 SMURRF- Effluent    47707 47707.02 03-Jun-08Aqueous Total Dissolved Solids, Gravimetric, Dried at 180 C
SMURRF-06/03/08 Method Blank    47707        MBAQ   -   - Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-06/03/08 SMURRF- Influent    47707 47707.01 03-Jun-08Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-06/03/08 SMURRF- Effluent    47707 47707.02 03-Jun-08Aqueous Residue, Non-Filterable, Gravimetric, Dried at 103-105 C
SMURRF-06/03/08 Method Blank    47707        MBAQ   -   - Aqueous Oil and Grease, Gravimetric
SMURRF-06/03/08 SMURRF- Influent    47707 47707.01 03-Jun-08Aqueous Oil and Grease, Gravimetric
SMURRF-06/03/08 SMURRF- Effluent    47707 47707.02 03-Jun-08Aqueous Oil and Grease, Gravimetric
SMURRF-06/03/08 Method Blank    47707        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-06/03/08 SMURRF- Influent    47707 47707.01 03-Jun-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-06/03/08 SMURRF- Effluent    47707 47707.02 03-Jun-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-06/03/08 Method Blank    47707        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-06/03/08 SMURRF- Influent    47707 47707.01 03-Jun-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-06/03/08 SMURRF- Effluent    47707 47707.02 03-Jun-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-06/03/08 Method Blank    47707        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-06/03/08 SMURRF- Influent    47707 47707.01 03-Jun-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-06/03/08 SMURRF- Effluent    47707 47707.02 03-Jun-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-06/03/08 Method Blank    47707        MBAQ   -   - Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-06/03/08 SMURRF- Influent    47707 47707.01 03-Jun-08Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-06/03/08 SMURRF- Effluent    47707 47707.02 03-Jun-08Aqueous Fecal Enterococci by Standard Methods, 20th ED.
SMURRF-06/03/08 Method Blank    47707        MBAQ   -   - Aqueous Color (By Visual Comparison)
SMURRF-06/03/08 SMURRF- Influent    47707 47707.01 03-Jun-08Aqueous Color (By Visual Comparison)
SMURRF-06/03/08 SMURRF- Effluent    47707 47707.02 03-Jun-08Aqueous Color (By Visual Comparison)

RB-AR47264



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
120.1 MAIN 04-Jun-0804-Jun-08Specific conductance -- ND
120.1 MAIN 04-Jun-0804-Jun-08Specific conductance -- 1,500
120.1 MAIN 04-Jun-0804-Jun-08Specific conductance -- 998
150.1 MAIN 04-Jun-0804-Jun-08pH PHSOIL NA
150.1 MAIN 04-Jun-0804-Jun-08pH PHSOIL 7.87
150.1 MAIN 04-Jun-0804-Jun-08pH PHSOIL 7.90
160.1 MAIN 05-Jun-0806-Jun-08Total Dissolved Solids 10-33-3 ND
160.1 MAIN 05-Jun-0806-Jun-08Total Dissolved Solids 10-33-3 975
160.1 MAIN 05-Jun-0806-Jun-08Total Dissolved Solids 10-33-3 645
160.2 MAIN 04-Jun-0804-Jun-08Total Suspended Solids (TSS) ND
160.2 MAIN 04-Jun-0804-Jun-08Total Suspended Solids (TSS) 10.0J
160.2 MAIN 04-Jun-0804-Jun-08Total Suspended Solids (TSS) 5.00J
1664 MAIN 05-Jun-0806-Jun-08Oil and Grease OILGREASE ND
1664 MAIN 05-Jun-0806-Jun-08Oil and Grease OILGREASE ND
1664 MAIN 05-Jun-0806-Jun-08Oil and Grease OILGREASE ND
180.1 MAIN 04-Jun-0804-Jun-08Turbidity -- ND
180.1 MAIN 04-Jun-0804-Jun-08Turbidity -- 4.50
180.1 MAIN 04-Jun-0804-Jun-08Turbidity -- 0.890J
SM-9221A-D MAIN 03-Jun-0808-Jun-08Coliform, total -- NA
SM-9221A-D MAIN 03-Jun-0808-Jun-08Coliform, total -- 24,000
SM-9221A-D MAIN 03-Jun-0805-Jun-08Coliform, total -- ND
SM-9221A-E MAIN 03-Jun-0808-Jun-08Coliform, fecal -- NA
SM-9221A-E MAIN 03-Jun-0808-Jun-08Coliform, fecal -- 24,000
SM-9221A-E MAIN 03-Jun-0805-Jun-08Coliform, fecal -- ND
SM-9230A-B MAIN 03-Jun-0808-Jun-08Fecal Enterococci NA
SM-9230A-B MAIN 03-Jun-0808-Jun-08Fecal Enterococci 33.0
SM-9230A-B MAIN 03-Jun-0805-Jun-08Fecal Enterococci ND
SM2120-B MAIN 04-Jun-0804-Jun-08Color COLOR ND
SM2120-B MAIN 04-Jun-0804-Jun-08Color COLOR 40.0
SM2120-B MAIN 04-Jun-0804-Jun-08Color COLOR 4.00

RB-AR47265



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
umhos/cm WETCHEU 10.0 5.0 1 BM <ND 0
umhos/cm WETCHE 10.0 5.0 1 P0 1,500 1500 0
umhos/cm WETCHE 10.0 5.0 1 P0 998 998 0
pH unit WETCHEUNA 0.01 0.01 1 BM NA 0
pH unit WETCHE 0.01 0.01 1 P0 7.87 7.87 0
pH unit WETCHE 0.01 0.01 1 P0 7.90 7.90 0
mg/L WETCHEU 10.0 5.0 1 BM <ND 0
mg/L WETCHE 10.0 5.0 1 P0 975 975 0
mg/L WETCHE 10.0 5.0 1 P0 645 645 0
mg/L WETCHEU 5.00 0.50 1 BM <ND 0
mg/L WETCHEJ 5.00 0.50 1 P0 10.0J 10.0 0
mg/L WETCHEJ 5.00 0.50 1 P0 5.00J 5.00 0
mg/L ORG-2 U 1.0 0.5 1 BM <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
mg/L ORG-2 U 1.0 0.5 1 P0 <ND 0
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 4.50 4.50 0
NTU WETCHEJ 1.0 0.5 1 P0 0.890J 0.890 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 24,000 24000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 24,000 24000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 33.0 33.0 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
Color Units ORG-4 U 1.0 1.0 1 BM <ND 0
Color Units ORG-4 1.0 1.0 1 P0 40.0 40.0 0
Color Units ORG-4 1.0 1.0 1 P0 4.00 4.00 0

RB-AR47266



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 06/03/2008   :   /  /       :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   :   /  /       :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   :   /  /       :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   :   /  /       :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   :   /  /       :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   :   /  /       :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   :   /  /       :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   :   /  /       :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   :   /  /       :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   :   /  /       :
AETB 06/03/2008   : 06/03/2008   :
AETB 06/03/2008   : 06/03/2008   :

RB-AR47267



TD_EXT TD_ANAL S_RECEIS_COLL S_EXT S_ANAL ANALYST SITE
06/04/2008   : 06/04/2008   : 20080603 2008060420080604 SMURRF Santa Monica, CA
06/04/2008   : 06/04/2008   : 20080603200806032008060420080604 SMURRF Santa Monica, CA
06/04/2008   : 06/04/2008   : 20080603200806032008060420080604 SMURRF Santa Monica, CA
06/04/2008   : 06/04/2008   : 20080603 2008060420080604 SMURRF Santa Monica, CA
06/04/2008   : 06/04/2008   : 20080603200806032008060420080604 SMURRF Santa Monica, CA
06/04/2008   : 06/04/2008   : 20080603200806032008060420080604 SMURRF Santa Monica, CA
06/05/2008   : 06/06/2008   : 20080603 2008060520080606 SMURRF Santa Monica, CA
06/05/2008   : 06/06/2008   : 20080603200806032008060520080606 SMURRF Santa Monica, CA
06/05/2008   : 06/06/2008   : 20080603200806032008060520080606 SMURRF Santa Monica, CA
06/04/2008   : 06/04/2008   : 20080603 2008060420080604 SMURRF Santa Monica, CA
06/04/2008   : 06/04/2008   : 20080603200806032008060420080604 SMURRF Santa Monica, CA
06/04/2008   : 06/04/2008   : 20080603200806032008060420080604 SMURRF Santa Monica, CA
06/05/2008   : 06/06/2008   : 20080603 2008060520080606 SMURRF Santa Monica, CA
06/05/2008   : 06/06/2008   : 20080603200806032008060520080606 SMURRF Santa Monica, CA
06/05/2008   : 06/06/2008   : 20080603200806032008060520080606 SMURRF Santa Monica, CA
06/04/2008   : 06/04/2008   : 20080603 2008060420080604 SMURRF Santa Monica, CA
06/04/2008   : 06/04/2008   : 20080603200806032008060420080604 SMURRF Santa Monica, CA
06/04/2008   : 06/04/2008   : 20080603200806032008060420080604 SMURRF Santa Monica, CA
06/03/2008   : 06/08/2008   : 20080603 2008060320080608 SMURRF Santa Monica, CA
06/03/2008   : 06/08/2008   : 20080603200806032008060320080608 SMURRF Santa Monica, CA
06/03/2008   : 06/05/2008   : 20080603200806032008060320080605 SMURRF Santa Monica, CA
06/03/2008   : 06/08/2008   : 20080603 2008060320080608 SMURRF Santa Monica, CA
06/03/2008   : 06/08/2008   : 20080603200806032008060320080608 SMURRF Santa Monica, CA
06/03/2008   : 06/05/2008   : 20080603200806032008060320080605 SMURRF Santa Monica, CA
06/03/2008   : 06/08/2008   : 20080603 2008060320080608 SMURRF Santa Monica, CA
06/03/2008   : 06/08/2008   : 20080603200806032008060320080608 SMURRF Santa Monica, CA
06/03/2008   : 06/05/2008   : 20080603200806032008060320080605 SMURRF Santa Monica, CA
06/04/2008   : 06/04/2008   : 20080603 2008060420080604 SMURRF Santa Monica, CA
06/04/2008   : 06/04/2008   : 20080603200806032008060420080604 SMURRF Santa Monica, CA
06/04/2008   : 06/04/2008   : 20080603200806032008060420080604 SMURRF Santa Monica, CA

RB-AR47268



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
060408          ~ 060408 120.1 5.0 59428-7
060408          ~ 060408 120.1 1500 59428-7
060408          ~ 060408 120.1 998 59428-7
060408          ~ 060408 150.1 0.01 59428-7
060408          ~ 060408 150.1 7.87 59428-7
060408          ~ 060408 150.1 7.90 59428-7
060508          ~ 060508 160.1 5.0 59428-7
060508          ~ 060508 160.1 975 59428-7
060508          ~ 060508 160.1 645 59428-7
060408          ~ 060408 160.2 0.50 59428-7
060408          ~ 060408 160.2 10.0 59428-7
060408          ~ 060408 160.2 5.00 59428-7
060508          ~ 060508 3510C 0.5 59428-7
060508          ~ 060508 3510C 0.5 59428-7
060508          ~ 060508 3510C 0.5 59428-7
060408          ~ 060408 180.1 0.5 59428-7
060408          ~ 060408 180.1 4.50 59428-7
060408          ~ 060408 180.1 0.890 59428-7

SM9221AD 1.1 59428-7
SM9221AD 24000 59428-7
SM9221AD 1.1 59428-7
SM9221AE 1.1 59428-7
SM9221AE 24000 59428-7
SM9221AE 1.1 59428-7
SM9230AB 1.1 59428-7
SM9230AB 33.0 59428-7
SM9230AB 1.1 59428-7

060408          ~ 060408 SM2120-B 1.0 59428-7
060408          ~ 060408 SM2120-B 40.0 59428-7
060408          ~ 060408 SM2120-B 4.00 59428-7

RB-AR47269



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-06/12/08 Method Blank    47822        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-06/12/08 SMURRF- Influent    47822 47822.01 12-Jun-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-06/12/08 SMURRF- Effluent    47822 47822.02 12-Jun-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-06/12/08 Method Blank    47822        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-06/12/08 SMURRF- Influent    47822 47822.01 12-Jun-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-06/12/08 SMURRF- Effluent    47822 47822.02 12-Jun-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-06/12/08 Method Blank    47822        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-06/12/08 SMURRF- Influent    47822 47822.01 12-Jun-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-06/12/08 SMURRF- Effluent    47822 47822.02 12-Jun-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR47270



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 12-Jun-0812-Jun-08Turbidity -- ND
180.1 MAIN 12-Jun-0812-Jun-08Turbidity -- 33.4
180.1 MAIN 12-Jun-0812-Jun-08Turbidity -- ND
SM-9221A-D MAIN 12-Jun-0817-Jun-08Coliform, total -- NA
SM-9221A-D MAIN 12-Jun-0817-Jun-08Coliform, total -- 300,000
SM-9221A-D MAIN 12-Jun-0817-Jun-08Coliform, total -- ND
SM-9221A-E MAIN 12-Jun-0817-Jun-08Coliform, fecal -- NA
SM-9221A-E MAIN 12-Jun-0817-Jun-08Coliform, fecal -- 11,000
SM-9221A-E MAIN 12-Jun-0817-Jun-08Coliform, fecal -- ND

RB-AR47271



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 33.4 33.4 0
NTU WETCHEU 1.0 0.5 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 300,000 300000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 11,000 11000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47272



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 06/12/2008   :   /  /       :
AETB 06/12/2008   : 06/12/2008   :
AETB 06/12/2008   : 06/12/2008   :
AETB 06/12/2008   :   /  /       :
AETB 06/12/2008   : 06/12/2008   :
AETB 06/12/2008   : 06/12/2008   :
AETB 06/12/2008   :   /  /       :
AETB 06/12/2008   : 06/12/2008   :
AETB 06/12/2008   : 06/12/2008   :

RB-AR47273



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
06/12/2008   : 06/12/2008   : 20080612 2008061220080612 SMURRF Santa Monica, CA
06/12/2008   : 06/12/2008   : 20080612200806122008061220080612 SMURRF Santa Monica, CA
06/12/2008   : 06/12/2008   : 20080612200806122008061220080612 SMURRF Santa Monica, CA
06/12/2008   : 06/17/2008   : 20080612 2008061220080617 SMURRF Santa Monica, CA
06/12/2008   : 06/17/2008   : 20080612200806122008061220080617 SMURRF Santa Monica, CA
06/12/2008   : 06/17/2008   : 20080612200806122008061220080617 SMURRF Santa Monica, CA
06/12/2008   : 06/17/2008   : 20080612 2008061220080617 SMURRF Santa Monica, CA
06/12/2008   : 06/17/2008   : 20080612200806122008061220080617 SMURRF Santa Monica, CA
06/12/2008   : 06/17/2008   : 20080612200806122008061220080617 SMURRF Santa Monica, CA

RB-AR47274



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
061208          ~ 061208 180.1 0.5 59184
061208          ~ 061208 180.1 33.4 59184
061208          ~ 061208 180.1 0.5 59184

SM9221AD 1.1 59184
SM9221AD 300000 59184
SM9221AD 1.1 59184
SM9221AE 1.1 59184
SM9221AE 11000 59184
SM9221AE 1.1 59184

RB-AR47275



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-06/18/08 Method Blank    47902        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-06/18/08 SMURRF- Influent    47902 47902.01 18-Jun-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-06/18/08 SMURRF- Effluent    47902 47902.02 18-Jun-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-06/18/08 Method Blank    47902        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-06/18/08 SMURRF- Influent    47902 47902.01 18-Jun-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-06/18/08 SMURRF- Effluent    47902 47902.02 18-Jun-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-06/18/08 Method Blank    47902        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-06/18/08 SMURRF- Influent    47902 47902.01 18-Jun-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-06/18/08 SMURRF- Effluent    47902 47902.02 18-Jun-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR47276



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 18-Jun-0818-Jun-08Turbidity -- ND
180.1 MAIN 18-Jun-0818-Jun-08Turbidity -- 5.38
180.1 MAIN 18-Jun-0818-Jun-08Turbidity -- 1.28
SM-9221A-D MAIN 18-Jun-0823-Jun-08Coliform, total -- NA
SM-9221A-D MAIN 18-Jun-0823-Jun-08Coliform, total -- 170,000
SM-9221A-D MAIN 18-Jun-0820-Jun-08Coliform, total -- ND
SM-9221A-E MAIN 18-Jun-0823-Jun-08Coliform, fecal -- NA
SM-9221A-E MAIN 18-Jun-0823-Jun-08Coliform, fecal -- 9,000
SM-9221A-E MAIN 18-Jun-0820-Jun-08Coliform, fecal -- ND

RB-AR47277



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 5.38 5.38 0
NTU WETCHE 1.0 0.5 1 P0 1.28 1.28 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 170,000 170000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 9,000 9000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47278



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 06/18/2008   :   /  /       :
AETB 06/18/2008   : 06/18/2008   :
AETB 06/18/2008   : 06/18/2008   :
AETB 06/18/2008   :   /  /       :
AETB 06/18/2008   : 06/18/2008   :
AETB 06/18/2008   : 06/18/2008   :
AETB 06/18/2008   :   /  /       :
AETB 06/18/2008   : 06/18/2008   :
AETB 06/18/2008   : 06/18/2008   :

RB-AR47279



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
06/18/2008   : 06/18/2008   : 20080618 2008061820080618 SMURRF Santa Monica, CA
06/18/2008   : 06/18/2008   : 20080618200806182008061820080618 SMURRF Santa Monica, CA
06/18/2008   : 06/18/2008   : 20080618200806182008061820080618 SMURRF Santa Monica, CA
06/18/2008   : 06/23/2008   : 20080618 2008061820080623 SMURRF Santa Monica, CA
06/18/2008   : 06/23/2008   : 20080618200806182008061820080623 SMURRF Santa Monica, CA
06/18/2008   : 06/20/2008   : 20080618200806182008061820080620 SMURRF Santa Monica, CA
06/18/2008   : 06/23/2008   : 20080618 2008061820080623 SMURRF Santa Monica, CA
06/18/2008   : 06/23/2008   : 20080618200806182008061820080623 SMURRF Santa Monica, CA
06/18/2008   : 06/20/2008   : 20080618200806182008061820080620 SMURRF Santa Monica, CA

RB-AR47280



QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
061808          ~ 061808 180.1 0.5 59185
061808          ~ 061808 180.1 5.38 59185
061808          ~ 061808 180.1 1.28 59185

SM9221AD 1.1 59185
SM9221AD 170000 59185
SM9221AD 1.1 59185
SM9221AE 1.1 59185
SM9221AE 9000 59185
SM9221AE 1.1 59185

RB-AR47281



PROJID SAMPIDNO LABPROJIDLABSAMPID COLLDATMATRIX TESTGROUP
SMURRF-06/24/08 Method Blank    47980        MBAQ   -   - Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-06/24/08 SMURRF- Influent    47980 47980.01 24-Jun-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-06/24/08 SMURRF- Effluent    47980 47980.02 24-Jun-08Aqueous Turbidity, Nephelometric (EPA/600/4-79-020)
SMURRF-06/24/08 Method Blank    47980        MBAQ   -   - Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-06/24/08 SMURRF- Influent    47980 47980.01 24-Jun-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-06/24/08 SMURRF- Effluent    47980 47980.02 24-Jun-08Aqueous Coliforms, total by Standard Methods 20th Ed.
SMURRF-06/24/08 Method Blank    47980        MBAQ   -   - Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-06/24/08 SMURRF- Influent    47980 47980.01 24-Jun-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.
SMURRF-06/24/08 SMURRF- Effluent    47980 47980.02 24-Jun-08Aqueous Fecal Coliform, by Standard Methods 20th Ed.

RB-AR47282



METHOD SUBMETHOEXTRDATANALDATANALYTE CASNUM RESULT
180.1 MAIN 24-Jun-0824-Jun-08Turbidity -- ND
180.1 MAIN 24-Jun-0824-Jun-08Turbidity -- 7.62
180.1 MAIN 24-Jun-0824-Jun-08Turbidity -- 0.51J
SM-9221A-D MAIN 24-Jun-0829-Jun-08Coliform, total -- NA
SM-9221A-D MAIN 24-Jun-0829-Jun-08Coliform, total -- 110,000
SM-9221A-D MAIN 24-Jun-0826-Jun-08Coliform, total -- ND
SM-9221A-E MAIN 24-Jun-0829-Jun-08Coliform, fecal -- NA
SM-9221A-E MAIN 24-Jun-0829-Jun-08Coliform, fecal -- 1,700
SM-9221A-E MAIN 24-Jun-0826-Jun-08Coliform, fecal -- ND

RB-AR47283



MEASURE TYPERESQUALREPORTLIM METHLIMIT MULT RE CONC DDRESULT SAMPSAMP_TEST_NOTE
NTU WETCHEU 1.0 0.5 1 BM <ND 0
NTU WETCHE 1.0 0.5 1 P0 7.62 7.62 0
NTU WETCHEJ 1.0 0.5 1 P0 0.51J 0.51 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 110,000 110000 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0
MPN/100 mL NONE UNA 1.1 1.1 1 BM NA 0
MPN/100 mL NONE 1.1 1.1 1 P0 1,700 1700 0
MPN/100 mL NONE U 1.1 1.1 1 P0 <ND 0

RB-AR47284



COMMENT CONSULTANT LAB_NAME TD_RECEIV TD_COLL
AETB 06/24/2008   :   /  /       :
AETB 06/24/2008   : 06/24/2008   :
AETB 06/24/2008   : 06/24/2008   :
AETB 06/24/2008   :   /  /       :
AETB 06/24/2008   : 06/24/2008   :
AETB 06/24/2008   : 06/24/2008   :
AETB 06/24/2008   :   /  /       :
AETB 06/24/2008   : 06/24/2008   :
AETB 06/24/2008   : 06/24/2008   :

RB-AR47285



TD_EXT TD_ANAL S_RECEI S_COLL S_EXT S_ANAL ANALYST SITE
06/24/2008   : 06/24/2008   : 20080624 2008062420080624 SMURRF Santa Monica, CA
06/24/2008   : 06/24/2008   : 20080624200806242008062420080624 SMURRF Santa Monica, CA
06/24/2008   : 06/24/2008   : 20080624200806242008062420080624 SMURRF Santa Monica, CA
06/24/2008   : 06/29/2008   : 20080624 2008062420080629 SMURRF Santa Monica, CA
06/24/2008   : 06/29/2008   : 20080624200806242008062420080629 SMURRF Santa Monica, CA
06/24/2008   : 06/26/2008   : 20080624200806242008062420080626 SMURRF Santa Monica, CA
06/24/2008   : 06/29/2008   : 20080624 2008062420080629 SMURRF Santa Monica, CA
06/24/2008   : 06/29/2008   : 20080624200806242008062420080629 SMURRF Santa Monica, CA
06/24/2008   : 06/26/2008   : 20080624200806242008062420080626 SMURRF Santa Monica, CA
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QCBATCHNO PROCESSING PRP_METHOD MRESULT COCNUMBER
062408          ~ 062408 180.1 0.5 59186
062408          ~ 062408 180.1 7.62 59186
062408          ~ 062408 180.1 0.51 59186

SM9221AD 1.1 59186
SM9221AD 110000 59186
SM9221AD 1.1 59186
SM9221AE 1.1 59186
SM9221AE 1700 59186
SM9221AE 1.1 59186
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Appendix G 
Contacts 

Los Angeles County Department of Public Works                                 G-1 

TOPIC  CONTACT  TELEPHONE  E-MAIL  

Rainfall Data Rodney Brown, 
LACDPW (626) 458-6186 rbrown@dpw.lacounty.gov 

Water 
Quality 
Data, 

Comparison 
Study 

Daniel Dang, 
LACDPW (626) 458-4359 ddang@dpw.lacounty.gov 

Pollutant 
Loading, 

Trend 
Analysis, 

Correlation 
Study 

Daniel Dang, 
LACDPW (626) 458-4359 ddang@dpw.lacounty.gov 

GIS data 
Eduardo 
Escobar, 
LACDPW 

(626) 458-4355 edescoba@dpw.lacounty.gov

Hydrographs Hisham Eldin, 
LACDPW (626) 458-4328 heldin@dpw.lacounty.gov 

Mass 
Emission 

and 
Tributary 

Monitoring 
Program 

Fred Gonzalez, 
LACDPW 

 
Geoffrey Owu, 

LACDPW 

(626) 458-5948 
 
 

(626) 458-4317

fgonzal@dpw.lacounty.gov 
 
 

gowu@dpw.lacounty.gov 

Automated 
Sampling 

Equipment 

Hisham Eldin, 
LACDPW 
Al Lipana, 
LACDPW 

(626) 458-4328 
 

(626) 458-4331

heldin@dpw.lacounty.gov 
 

alipana@dpw.lacounty.gov 

Shoreline 
Monitoring 

Data 

Gerald 
McGowen, 

City of  
Los Angeles 

(310) 648-5611 gerald.mcgowen@lacity.org 

Santa 
Monica 
Urban 
Runoff 

Recycling 
Facility 

(SMURRF) 
report 

Gary Welling, 
City of Santa 

Monica 
(310) 458-8235

gwelling@ci.santa-
monica.ca.us 

 
 

This report will soon be on the Web.  Contact Fred Gonzalez at (626) 458-5948 
for more information on Internet availability. 
 
FG:sw 
P:\wmpub\Secretarial\2008 Documents\Misc\Appendix G_Contacts_0607.doc 
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EXECUTIVE SUMMARY 
 
Background 
Weston Solutions, Inc. was contracted by the Los Angeles County Department of Public Works 
to perform biological assessments of various freshwater streams in six Los Angeles County 
watersheds.  The goals of the program are to assess biological integrity and to detect biological 
trends and responses to pollution in receiving waters throughout the region.  This program 
focuses on the sampling and analysis of freshwater stream benthic macroinvertebrates to achieve 
these goals.  The program was initiated in October of 2003, with monitoring surveys conducted 
once per year since that time.    
 
Study area 
The study area consisted of twenty stream monitoring reaches within the six primary watersheds 
of Los Angeles County.  The watersheds included the Santa Clara River Watershed, the Santa 
Monica Bay Watershed (including the Ballona Creek Watershed and the Malibu Creek 
Watershed), the Dominguez Watershed, the Los Angeles River Watershed, and the San Gabriel 
River Watershed.  In 2007, seventeen of the twenty sites were sampled due to dry conditions at 
three of the sites.  The sites were sampled in the months of July (San Gabriel River Watershed 
only) and October (all remaining watersheds).  
 
Five of the monitoring reaches (Stations SGM-110, 12, 13, 14, and 19) were located in concrete 
lined channels, and one (Station 11) was partially lined with concrete.  Two of the monitoring 
reaches (Stations SGUT-504 and 17) were considered reference sites that had minimal upstream 
urban development.  Station 13 was considered a reference site for concrete lined channels, 
although this site does receive runoff from urbanized areas.   
 
Methodology 
Field sampling followed the standard protocols described in the California Stream Bioassessment 
Procedure (Harrington, 2003).  The four sites in the San Gabriel River Watershed also 
incorporated the SWAMP physical habitat assessment protocol (Ode, 2007).  Composite benthic 
macroinvertebrate samples were collected from each monitoring reach and in the laboratory 500 
organisms were removed for analysis. Organisms were identified to standard taxonomic level I 
as specified in the Southwest Association of Freshwater Invertebrate Taxonomists List of 
Freshwater Invertebrate Taxa.  Data analysis included the calculation of standard community-
based metric values and a Southern California Index of Biotic Integrity (IBI) (Ode et al., 2005).  
Additional analyses included a comparison of concrete lined channels with unlined channels, 
cluster analysis of stations and taxa present, comparison of IBI scores with site elevations, and 
analysis of IBI scores and key metrics since the beginning of the program in 2003. 
 
Findings 
Taxonomic evaluation of the 2007 samples yielded 94 different taxa from 8,632 individual 
organisms.  The most abundant organisms collected throughout the region were midges of the 
family Chironomidae, which were present at every monitoring site.  The majority of organisms 
collected from the monitoring reaches were moderately or highly tolerant to stream impairments, 
and all of the sites except Station 16-Las Virgenes Creek and Station 17-Cold Creek (a reference 
site) were dominated by organisms in the collector-gatherer feeding guild.   
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The Index of Biotic Integrity score of a monitoring reach is considered the strongest analytical 
tool for rating overall benthic community quality.  Sites rated Poor and Very Poor have an IBI 
score of 26 or lower and are considered “impaired”.  The IBI scores for the 2007 study ranged 
from 0 to 52 out of a possible 70 points, and the benthic macroinvertebrate communities were 
rated from Very Poor to Good.  Six of the monitoring reaches were located in highly modified, 
concrete-lined urban water courses, and these sites all had IBI ratings of Poor or Very Poor.  
Analysis of individual metrics, as well as total IBI scores showed that monitoring sites located in 
the lower elevation watershed areas had lower quality benthic communities than sites located in 
the mid to upper reaches of the watersheds. 
 

Table ES-1:  Index of Biotic Integrity Scoring for 2007 
 

Watershed Monitoring 
Reach Receiving Water Total IBI Score  

(0-70 Point Scale) IBI Rating 

Malibu 17 Cold Creek 52 Good 
Los Angeles  6 Arroyo Seco 40 Fair 
San Gabriel SGUT-504 San Gabriel River 34 Fair 
Santa Clara 1 Santa Clara River 27 Fair 
San Gabriel SGUT-505 San Gabriel River 25 Poor 

Malibu 16 Las Virgenes Creek 20 Poor 
Malibu 18 Triunfo Creek 19 Poor 

San Gabriel SGM-110 San Gabriel River 19 Poor 
Los Angeles  12 Los Angeles River 17 Poor 
San Gabriel SGLT-506 Walnut Creek 17 Poor 
Los Angeles  7 Arroyo Seco 11 Very Poor 

Ballona 14 Ballona Creek 10 Very Poor 
Los Angeles  8 Compton Creek 6 Very Poor 
Los Angeles  13 Los Angeles River 4 Very Poor 

Malibu 15 Medea Creek 2 Very Poor 
Los Angeles  11 Los Angeles River 0 Very Poor 
Dominguez 19 Dominguez Channel 0 Very Poor 
San Gabriel 9* Zone 1 Ditch     
Los Angeles  10* Eaton Wash     
Santa Clara 20* Bouquet Canyon     

*Not sampled due to dry conditions 

 
Comparison of the IBI scores for the five survey years to date did not indicate any substantial 
trend towards degradation or improvement at any of the sites.  Four of the sites had the highest 
IBI scores to date in 2007 and two sites had their lowest IBI scores in 2007.  
 
An analysis of the benthic community quality in concrete lined versus unlined sites indicated that 
there was a slight yet statistically significant difference in IBI scores between sites located in the 
lower watershed areas.  When reference sites were added to the analysis, the difference in IBI 
scores between lined and unlined sites was of much greater significance.   
 
Two-way cluster analysis of taxa and stations showed fairly vague clustering by taxa but the 
stations did appear to cluster according to site physical conditions and total IBI scores.  Lower 
watershed sites were populated by ubiquitous taxa common to most all sites while the upper 
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watershed and reference sites had taxa unique to each site in addition to the ubiquitous taxa.  
Upper watershed sites with natural channels clustered together, lower watershed channelized 
sites with soft bottoms clustered together, and fully concrete lined sites clustered together. 
 
Conclusion 
Stream bioassessment monitoring of the watersheds of Los Angeles County has been conducted 
for five consecutive years beginning in October of 2003.  Sampling and analysis methodology 
has undergone some relatively minor alterations, but overall results have been quite consistent 
for all of the monitoring sites.  Monitoring sites located in highly urbanized areas of the 
watersheds have had benthic macroinvertebrate communities that were considered impaired 
based on the Southern California Index of Biotic Integrity.  Reference monitoring site 
communities have been rated unimpaired for the duration of the study.  
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1.0 INTRODUCTION 
 
Weston Solutions, Inc. (Weston) was contracted by the Los Angeles County Department of 
Public Works (LACDPW) to perform biological assessments of various freshwater streams in six 
Los Angeles County watersheds.  The goals of the program are to assess biological integrity and 
to detect biological trends and responses to pollution in receiving waters throughout the region.  
Sampling and analysis followed the protocols described in the California Stream Bioassessment 
Procedure (CSBP) (Harrington, 2003), and also incorporated the Southern California Index of 
Biotic Integrity (IBI) (Ode et al., 2005).  This program was initiated in October of 2003, with 
monitoring surveys conducted once per year since that time. 
 
The sampling protocol of the CSBP includes the collection and identification of stream benthic 
macroinvertebrates, and also assesses the quality and condition of the in-stream physical habitat 
and adjacent riparian zone.  Utilizing species-specific tolerance values and community species 
composition, numerical biometric indices are calculated, allowing for the determination of 
habitat health in streams.  Over time, this information is used to identify ecological trends and 
aid analyses of the appropriateness of water quality management programs (Yoder and Rankin, 
1998).  Invertebrates reside in streams for periods ranging from a month to several years, and 
have varying sensitivities to physical, biological, and chemical disturbances to the stream.  By 
assessing the invertebrate community structure of a stream, a realistic, long-term measure of 
stream habitat health and ecological response is obtained.  This information may complement 
monitoring programs that test water quality parameters which provide a measure of habitat 
conditions only at the moment sampling occurs.  The addition of bioassessment to chemical, 
bacterial, and toxicological approaches to watershed monitoring programs gives a 
comprehensive indication of water quality and the effects of ecological impacts. 
 
This report will present the results of stream bioassessment surveys of twenty monitoring reaches 
in the Los Angeles Basin, conducted on June 11 and 12 (San Gabriel Watershed only), and from 
October 1 to October 31, 2007 for the remaining sites.  A moderate rain event occurred during 
the October sampling period when roughly 0.5 inches of rain fell on October 13 throughout most 
of Los Angeles County.  A taxonomic listing of all collected benthic macroinvertebrates, 
biological metric and Index of Biotic Integrity calculations, and a discussion and analysis of the 
results are included.   
 
 
2.0 STUDY AREA OVERVIEW 
 
The monitoring reaches assessed in this study were located in six watersheds throughout Los 
Angeles County, including the Santa Clara River Watershed, the Santa Monica Bay Watershed 
(including the Ballona Creek Watershed and the Malibu Creek Watershed), the Dominguez 
Watershed, the Los Angeles River Watershed, and the San Gabriel River Watershed.  The 
monitoring reaches are described in Table 1, and the rationale for monitoring each site is 
included.  A map of the monitoring locations is shown in Figure 1. 
 
Five of the monitoring reaches (Stations SGM-110, 12, 13, 14, and 19) were located in concrete 
lined channels, and one (Station 11) was partially lined with concrete.  Three of the monitoring 
reaches (Stations SGUT-504, 13, and 17) were considered reference sites that had minimal 
upstream urban development.   
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Table 1:  LACDPW Stream Bioassessment Monitoring Stations, 2007. 

 

Station Receiving Water 
Body Location – Date Coordinates Justification 

Elevation    
(ft above 
sea level) 

San Gabriel River Watershed 
2 

(SGUT-
504) 

San Gabriel River 
Mainstem 

Upper San Gabriel River 
near East Fork Rd.  – June 

12 

N 34º 14.228’ 
W -117º 49.129’ 

Offset site for the San Gabriel River 
Watershed Monitoring Project   1,512 

3 
(SGUT-

505) 

San Gabriel River 
Mainstem 

Upper San Gabriel River  
below Morris Reservoir – 

June 12 

N 34º 10.164’ 
W -117º 53.359’ 

Offset site for the San Gabriel River 
Watershed Monitoring Project  898 

4   
(SGM-
110) 

San Gabriel River 
Lined Channel 

Tributary 

San Gabriel River at Carson 
Street– June 11  

N 33º 53.982’ 
W -118º 05.571’ 

Offset site for the San Gabriel River 
Watershed Monitoring Project  22 

5  
(SGLT-

506) 

Walnut Creek  
Unlined Channel 

Walnut Channel upstream of 
San Gabriel River – June 11 

N 34º 03.704’ 
W -117º 59.477’ 

Assess impacts of upstream land 
uses; nursery and residential 

area/San Gabriel River Watershed 
Monitoring Project site. 

298 

Los Angeles River Watershed 

6 Arroyo Seco 
Unlined Channel 

Upstream of Arroyo Seco 
Spreading Grounds – Oct. 10

N 34º 12.189’ 
W -118º 09.968’ 

Assess impacts in upper to mid 
watershed from residential land use 1,118 

7 Arroyo Seco 
Unlined Channel 

Arroyo Seco downstream 
from I-134 – Oct. 10 

N 34º 08.676’ 
W -118º 09.982’ Assess impacts of residential land use 725 

8 Compton Creek 
Unlined Channel 

Compton Creek upstream of 
the confluence with the Los 

Angeles River – Oct. 31 

N 33º 50.788’ 
W -118º 12.535’ 

Assess impacts of urban pollution in 
Compton Creek 22 

9 

Zone 1 Ditch / 
Whittier Narrows 

Dam 
Unlined Channel 

Zone 1 Ditch at Whittier 
Narrows Dam- not visited  

N 34º 01.452’ 
W -118º 04.250’ 

Los Angeles County Sanitation District 
baseline site; not sampled due to dry 

conditions 
200 

10 Eaton Wash 
Unlined Channel 

Upstream of Eaton Wash 
Canyon Reservoir at New 

York Drive–Oct. 9 

N 34º 10.538’ 
W -118º 05.707’ 

Assess impacts of tributary to Los 
Angeles River; not sampled due to dry 

conditions 
928 

11 
Los Angeles River 

Partially Lined 
Channel 

Los Angeles River at Victory 
Blvd –Oct. 10 

N 34º 09.362’ 
W -118º 17.591’ 

Assess impacts  of adjacent 
equestrian area 446 

12 Los Angeles River 
Lined Channel 

Los Angeles River near 
confluence with Arroyo Seco 

Channel – Oct. 10 

N 34º 05.112’ 
W -118º 13.713’ Main river channel 318 

13 Los Angeles River 
Lined Channel 

Los Angeles River upstream 
of Sepulveda Dam – Oct. 30 

N 34º 10.207’ 
W -118º 28.582’ Upstream reference site 682 

Ballona Creek Watershed 

14 Ballona Creek 
Lined Channel 

Ballona Creek at I-405 and S. 
Sepulveda Blvd – Oct. 31 

N 34º 00.445’ 
W -118º 23.761’ 

Original location relocated due to tidal 
influence 29 

Malibu Creek Watershed 

15 Medea Creek 
Unlined Channel 

Medea Creek at Thousand 
Oaks Blvd. and Kanan Rd. – 

Oct. 9 

N 34º 09.043’ 
W -118º 45.456’ 

Assess impacts of Medea Creek to 
Malibu Creek 862 

16 Las Virgenes Creek 
Unlined Channel 

Las Virgenes Creek near the 
Los Angeles County line – 

Oct. 9 

N 34º 10.133’ 
W -118º 42.192’ 

Assess impacts from tributary to 
Malibu Creek 856 

17 Cold Creek 
Unlined Channel 

Cold Creek at Stunt Rd. at 
Cold Creek Preserve – Oct. 9

N 34º 05.707’ 
W -118º 38.918’ Upstream reference site 385 

18 Triunfo Creek 
Unlined Channel 

Triunfo Creek downstream of 
Troutdale Dr. and nursery – 

Oct. 9  

N 34º 06.851’ 
W -118º 46.750’ Assess impacts of nursery 761 
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Table 1:  LACDPW Stream Bioassessment Monitoring Stations, 2007. 
 

Station Receiving Water 
Body Location – Date Coordinates Justification 

Elevation    
(ft above 
sea level) 

Dominguez Watershed 

19 Dominguez Channel 
Lined Channel 

Dominguez Channel and 
Vermont Ave – Oct. 30 

N 33º 52.270’ 
W -118º 17.909’ 

Original location relocated due to tidal 
influence 3 

Santa Clara Watershed 

1 Santa Clara River  
Unlined Channel 

Santa Clara River at The Old 
Road – Oct. 30 

N 34º 25.945’ 
W -118º 35.689’ 

Location of DPW mass emission 
monitoring site  

20 Bouquet Canyon 
Unlined Channel 

Bouquet Canyon Wash 
below Vasquez Canyon 

Road Oct. 30 

N 34º 28.422’ 
W -118º 28.023’ 

Assess conditions upstream of 
Diazinon findings; not sampled due to 

dry conditions 
1,512 
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3.0 METHODS 
 
A general description of the methods incorporated in the sampling program is presented below.  
Weston personnel adhered to the protocols of the CSBP (Harrington, 2003) as closely as 
practicable, and this document may be referenced for more detailed procedural information 
(http://www.dfg.ca.gov/cabw/Field/csbpwforms.html).  The four sites in the San Gabriel River 
Watershed also incorporated the SWAMP physical habitat assessment protocol (Ode, 2007).  
 
The sampling and analysis for the 2007 survey was performed by the same protocols as the 2006 
survey.  The 2006 and 2007 surveys were different from previous surveys in two respects which 
reflected the difference between the 1999 CSBP version and the 2003 version.  One difference 
was in the level of field sampling, where the total benthic area sampled was reduced from 18 ft2 
to 9 ft2.  The second difference was in the laboratory sample processing.  Prior methods required 
three sample replicates to be processed separately with 300 organisms removed from each 
replicate (900 total organisms).  In the new protocol, the three replicate samples were combined 
and a total of 500 organisms were removed from the sample.  It did not appear that this reduction 
in effort affected the overall diversity of taxa, as the 2006 and 2007 surveys had similar or 
greater diversity than in all previous surveys (see Section 4.6), and calculation of the Index of 
Biotic Integrity has always used a 500-organism count. 
 
3.1 Sampling Site Selection 
 
A field reconnaissance of the monitoring reaches by LACDPW staff occurred prior to program 
initiation in 2003 to determine the suitability of the twenty proposed sites.  Since the program 
inception, variability in rainfall amounts has resulted in some inconsistency in flow regimes at 
the monitoring sites.  In 2007, Stations 9, 10 and 20 were dry and could not be sampled.  
Originally established Stations 2, 3, and 4 in the San Gabriel River Watershed were offset with 
Stations SGUT-504, SGUT-505, and SGM-110 as a contribution to the San Gabriel River 
Watershed Monitoring Project for the San Gabriel River Watershed Council.  Data from Station 
5 were also shared with the Watershed Council with an alternate station designation of SGLT-
506.  All other monitoring sites that were sampled in 2007 were in the same locations as in 
previous years of the program. 
 
3.2 Monitoring Reach Delineation 
 
The sampling points specified in the CSBP target a stream feature known as a riffle.  An ideal 
riffle is an area of variable flow regimes with some surface disturbance and a relatively complex 
and stable substrate.  These areas provide increased colonization potential for benthic 
invertebrates.  Riffles typically support the greatest diversity of invertebrates in a stream, and by 
selecting the richest habitats available at each stream, comparability among streams is possible.  
For some of the monitoring reaches in this study, optimal riffle habitat was not always available; 
therefore “best available” habitat was sampled.  Best available habitat was selected based on 
complexity of substrates in the stream bed. 
 
Under optimal conditions, five riffles constituted a monitoring reach, and three of these were 
randomly selected for sampling using a random number table.  Given sufficient riffle width and 
length, a sampling transect perpendicular to stream flow was selected randomly in the upper 
third of the riffle.  In situations where the only available riffles were very short and/or narrow, 
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the samples were taken to best represent available substrate types.  For monitoring reaches in 
uniform concrete channels, a 150-meter reach of the stream was selected, and 3 separate 1-m 
wide transects were randomly selected.  Every monitoring reach was sampled from downstream 
to upstream.  Photographs were taken of every monitoring reach and most of the individual 
riffles sampled.  Representative photos of the monitoring reaches are presented in Appendix A. 
 
3.3 Sample Collection 
 
Once a sampling transect was established, benthic invertebrates were collected using a 1-ft wide, 
0.5-mm mesh D-frame kick-net.  A 1-ft2 area upstream of the net was sampled by disrupting the 
substrate and scrubbing the cobble and boulders so that the organisms were dislodged and swept 
into the net by the current or by hand sweeping.  In areas with little or no current, the substrate 
was disturbed and the net was swept back and forth to capture the organisms.  The duration of 
the sampling generally ranged from 1 to 3 minutes, depending on substrate complexity.  Three 1-
ft2 areas were sampled along each transect and combined into one composite sample.  The three 
sample points on the transect were usually taken near the right and left margins and in the middle 
of the stream, or were selected to best represent the diversity of habitat types present.  This 
procedure was repeated for the next two riffles until a total of nine replicate 1-ft2 samples were 
collected.  Samples were transferred to 1-qt jars and preserved with 95% ethanol and returned to 
Weston’s benthic laboratory for processing. 
 
3.4 Physical Habitat Quality Assessment 
 
For each monitoring reach sampled, the physical habitat of the stream and its adjacent banks 
were assessed using U.S. EPA Rapid Bioassessment Protocols.  Habitat quality parameters were 
assessed to provide a record of the overall condition of the reach.  Parameters such as channel 
alteration, frequency of riffles, width of riparian zones, and vegetative cover help to provide a 
more comprehensive understanding of the condition of the stream.  Additionally, specific 
characteristics of the sampled riffles were recorded, including riffle length, depth, gradient, 
velocity, substrate complexity, and substrate composition.   
 
Water quality measurements were taken at each of the monitoring sites.  Measurements included 
water temperature, specific conductance, pH, dissolved oxygen, turbidity, and hardness.   
 
3.5 Laboratory Processing and Analysis 
 
At the laboratory, samples were relinquished to the laboratory sample custodian.  Prior to sample 
processing, technicians signed out each sample in a sample tracking log book.  The sample was 
poured over a No. 35 standard testing sieve (0.5-mm stainless steel mesh) and the ethanol 
retained for re-use.  The sample was gently rinsed with fresh water, and large debris such as 
wood, leaves, or rocks were removed.  The sample was transferred to a tray marked with grids 
approximately 25 cm2 in size and spread homogenously to a thickness of approximately ¼”.  
One grid was randomly selected and the sample material contained within the grid was removed 
and processed.  In cases where the animals appeared extremely abundant, a fraction of the grid 
may have been removed.  The material from the grid was examined under a stereomicroscope 
and all the invertebrates were removed, sorted into major taxonomic groups, and placed in vials 
containing 70% ethanol.  This process was repeated until 500 organisms were removed from the 
sample.  Organisms from a grid in excess of the 500 were placed in a separate vial labeled “extra 
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animals”, so that a total abundance for the sample could be estimated.  All sample processing 
information was entered onto a Stream Bioassessment Sorting Sheet (Appendix C).  Processed 
material from the sample was placed in a separate jar and labeled “sorted”, and the unprocessed 
material was returned to the original sample container, checked in to the sample tracking log 
book, and archived.  Sorted material was retained for quality assurance purposes. 
 
All organisms were identified to standard taxonomic level I as specified in the Southwest 
Association of Freshwater Invertebrate Taxonomists List of Freshwater Invertebrate Taxa 
(available at: http://www.swrcb.ca.gov/swamp/docs/safit/ste_list.pdf); genus level for most 
insects, and order or class for non-insects.  The taxonomic levels are fixed under this document 
to prevent inconsistencies in taxonomic effort between laboratories. The level of taxonomic 
effort has not changed since the inception of the LACDPW bioassessment monitoring program 
in 2003, although a few minor adjustments in taxa determinations have been made. With the 
exception of some beetles, nearly all of the insects identified in the program were in the larval 
and pupal stages of development, which metamorphose into an aerial adult form.  Nearly all of 
the non-insect taxa are aquatic for their entire life history.  
 
QA/QC:  After sample processing is complete, at least 10% of the sample lot, or one sample 
processed per each technician are checked to ensure a 90% or better organism removal 
efficiency.  Results of the sorting QA/QC were entered onto the Stream Bioassessment Sorting 
Sheet.  To ensure accuracy of the taxonomic identifications, 10% of the samples (two samples) 
were sent to the CDFG Aquatic Bioassessment Laboratory (ABL) for verification.  Any 
discrepancies between ABL identifications and the original identifications were changed in the 
taxonomic database.  Results of the sorting and taxonomic QA/QC analyses are presented in 
Appendix C. 
 
3.6 Data Analysis 
 
Taxonomic data were entered into an electronic file using Microsoft Word and converted into a 
SAS database for QA/QC and data reduction.  Benthic macroinvertebrate community-based 
metric values were calculated from the database.  A list of the standard CSBP metrics and a brief 
description of what they signify is presented in Table 2.  A taxonomic list of the 
macroinvertebrates present in each sample was created in Microsoft Excel, including the 
designated tolerance value (TV) and functional feeding group (FFG) of each taxon.  Macrophyte 
herbivores (mh), piercer herbivores (ph), omnivores (om), parasites (pa) and xylophages/wood 
eaters (xy) were combined into a group designated “Other”.  Also note that for some organisms 
identified at the Family level or above, a single TV or FFG was not assigned.  This is because the 
taxa within the group have a broad range of tolerances or feeding strategies and a single 
designation is not representative. 
 
In addition to the individual metric values, a multi-metric Index of Biotic Integrity (IBI) was 
calculated for each monitoring reach (Ode et al., 2005).  The IBI is a quantitative scoring system 
for assessing the quality of benthic macroinvertebrate assemblages, and is currently our most 
useful tool in reducing a complex macroinvertebrate data set to a qualitative rating for each 
monitoring reach.  The IBI score is derived from the cumulative value of seven biological 
metrics (Table 2, asterisked metrics).  The total scores were categorized into ratings of the 
benthic community, ranging from Very Poor to Very Good.  It has been noted that the Southern 
California IBI was developed with very few sites located at low elevations in Los Angeles 
County, and future development of a refined IBI has been suggested. 
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Table 2:  Bioassessment Metrics Used to Characterize Benthic Invertebrate Communities. 

Source:  modified from SDRWQCB, 1999 
BMI Metric Description Response to 

Impairment 
Richness Measures 
Taxa Richness Total number of individual taxa Decrease 
Coleopteran Taxa* Number of taxa in the insect order Coleoptera (beetles) Decrease 

EPT Taxa* Number of taxa in the Ephemeroptera (mayfly), Plecoptera (stonefly) 
and Trichoptera (caddisfly) insect orders Decrease 

Dipteran Taxa Number of taxa in the insect order Diptera (true flies) Increase 
Non-Insect Taxa Number of non-insect taxa Increase 
Predator Taxa* Number of taxa in the predator feeding group Decrease 

Composition Measures 
EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae Decrease 

Sensitive EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae with 
tolerance values between 0 and 3 Decrease 

Shannon Diversity Index General measure of sample diversity that incorporates richness and 
evenness (Shannon and Weaver 1963) Decrease 

Margalef Diversity Measure of sample diversity weighted for richness Decrease 

Tolerance/Intolerance Measures 

Tolerance Value Value between 0 and 10 of individuals designated as pollution tolerant 
(higher values) or intolerant (lower values) Increase 

Dominant Taxon Percent composition of the single most abundant taxon Increase 
Percent Chironomidae Percent composition of the tolerant dipteran family Chironomidae Increase 
Percent Intolerant 
Organisms* 

Percent of organisms in sample that are highly intolerant to impairment 
as indicated by a tolerance value of 0, 1 or 2 Decrease 

Percent Tolerant 
Organisms 

Percent of organisms in sample that are highly tolerant to impairment 
as indicated by a tolerance value of 8, 9 or 10 Increase 

Percent Tolerant Taxa* Percent of taxa in sample that are highly tolerant to impairment as 
indicated by a tolerance value of 8, 9 or 10 Increase 

Percent Non-insect 
Organisms Percent of organisms in sample that are not in the Class Insecta Increase 

Percent Non-insect Taxa* Percent of taxa in sample that are not in the Class Insecta Increase 

Functional Feeding Groups (FFG) 
Percent Collector-
Gatherers* Percent of macrobenthos that collect or gather fine particulate matter Increase 

Percent Collector-
Filterers* Percent of macrobenthos that filter fine particulate matter Increase 

Percent Scrapers Percent of macrobenthos that graze upon periphyton Increase 
Percent Predators Percent of macrobenthos that feed on other organisms Variable 
Percent Shredders Percent of macrobenthos that shreds coarse particulate matter Decrease 

Percent Other Percent of macrobenthos that are parasites, macrophyte herbivores, 
piercer herbivores, omnivores, and xylophages Variable 

Abundance 
Estimated Abundance Estimated number of organisms in entire sample   Variable 
*indicates metrics used to calculate the Index of Biotic Integrity 
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4.0 RESULTS 
 
A discussion of the results of the survey is presented below.  A complete listing of the benthic 
invertebrates identified at all stations and replicates are presented systematically in Appendix 
B.1.  Ranked total abundance for each species at all sampling sites combined are presented in 
Appendix B.2, and the calculated metric values for each monitoring reach are presented in 
Appendix B.3.  
 
The reader may notice seeming discrepancies between the number of unique taxa listed in the 
metrics tables and the apparent number of taxa in the taxa list.  This is due to the presence of 
immature or damaged specimens that were identified at a higher systematic level than the 
standard effort, but were not thought to be unique taxa. 
 

4.1 Benthic Invertebrate Community: Study Area Summary 
 
Summing all stations in the Los Angeles County study area, a total of 94 unique taxa were 
identified from 8,632 individual organisms (Appendix B.1, Appendix B.2).  The five most 
abundant taxa in descending order were chironomid midges (3,238 individuals), the Amphipod 
crustacean, Hyalella (742 individuals), the black fly, Simulium (592 individuals), turbellarian 
flatworms (571 individuals), and Oligochaetes (earthworms, 458 individuals) (Appendix B.2).  
All of these taxa are moderately to highly tolerant to habitat impairment, and with the exception 
of flatworms are in the collector-gatherer feeding group.  Collector-gatherers feed on organic 
detritus, algae, and various micro-organisms (Pennak, 2001; Usinger, 1956) and high abundances 
of these organisms are often associated with high levels of urban runoff. 
 
The order Diptera (true flies) had the greatest number of unique taxa identified (22 taxa), 
followed by Trichoptera (caddisflies) and Coleoptera (beetles) with 14 and 12 taxa, respectively 
(Appendix B.1).  Chironomid midges were present at all of the monitoring sites and were the 
dominant organism at ten of the seventeen sites. 
 

4.2 Benthic Invertebrate Community Metrics 
 
Benthic invertebrate community metric values for each monitoring reach are presented in 
Appendix B.3.  A listing of the five most dominant (abundant) taxa for each monitoring reach is 
in Appendix B.4.  
 
Taxa Richness:  Taxa richness is the total number of unique taxa in a sample.  This number does 
not account for damaged or immature specimens that were identified at a higher taxonomic level 
than specified in the SAFIT list (also referred to as “indiscriminate” taxa). Taxa richness per 
sample ranged from 2 taxa at Station 14-Ballona Creek to 38 taxa at Station 17-Cold Creek 
(Appendix B.3).  Station 4 (SGM-110)-San Gabriel River also had very low taxa richness with 4 
different taxa. 
 
Diversity and Dominance:  Two diversity indices were calculated for each site:  Shannon 
diversity, which weights for evenness of the distribution of the different taxa, and Margalef 
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diversity, which weights for total number of different taxa.  Shannon diversity values per station 
ranged from 0.0 at Station 14-Ballona Creek to 2.7 at Station 6-Arroyo Seco (Appendix B.3).  
Margalef Diversity values per station ranged from 0.2 at Station 14-Ballona Creek to 5.9 at 
Station 17-Cold Creek (Appendix B.3).  Dominance by a single taxon ranged from 21.9% 
turbellarian flatworms at Station 6–Arroyo Seco to 99.8% Chironomidae at Station 14-Ballona 
Creek (Appendix B.4).  Station 19-Dominguez Channel also had a very high dominance value 
with 85.9% of the community comprised of Chironomidae. 
 
EPT Taxa:  This metric represents the number of taxa in the orders of Ephemeroptera 
(mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) that are collected at each station.  
These orders contain many taxa that are sensitive to impairment.  Several of these taxa however, 
are tolerant to urban runoff that does not contain high levels of chemical pollutants, including 
mayflies in the family Baetidae and the caddisflies, Cheumatopsyche, Hydropsyche, and 
Hydroptila.  This means that % sensitive EPT is a much stronger metric than total % EPT for 
assessing ecological health at a site.  All of the stonefly taxa are quite sensitive to urban runoff. 
 
The greatest number of EPT taxa were collected at Station 2 (SGUT-54)-San Gabriel River, with 
12 different EPT taxa (Appendix B.3).  There were no EPT taxa collected at two of the 
monitoring sites including Station 14-Ballona Creek and Station 19-Dominguez Channel.  EPT 
individuals were most abundant at Station 7-Arroyo Seco, where they comprised 65.8% of the 
benthic community (Appendix B.3).  The most abundant of the EPT taxa across the survey 
region included the baetid mayflies, Baetis and Fallceon quilleri (Appendix B.2).  Sensitive EPT 
taxa (tolerance value 0-3) were collected at five of the sites but were collected in substantial 
numbers only at Station 2 (SGUT-54)-San Gabriel River and Station 17-Cold Creek, where they 
comprised 22.4% and 17.7% of the benthic community, respectively.  Also notable is that 85% 
of the total EPT taxa at Cold Creek were sensitive EPT taxa.  The other sites with sensitive EPT 
taxa included Station 3 (SGUT-505)-San Gabriel River, Station 6-Arroyo Seco, and Station 18-
Triunfo Creek.  Stoneflies were collected at Station 17-Cold Creek only.   
 
Tolerance Values:  For most stream macroinvertebrates, a tolerance value has been determined 
for each taxon through prior research on the animals’ life history (Hilsenhof, 1987) and is listed 
in the CAMLNet 2003 document.  Tolerance values range from 0 for organisms highly sensitive 
to impairments, to 10 for organisms that are highly tolerant to impairments.  Low to moderate 
abundance of impairment tolerant organisms does not necessarily imply impairment 
(SDRWQCB, 2001), but more importantly, the presence of sensitive organisms is unlikely when 
a stream is impaired.  The presence of highly intolerant organisms (tolerance value 0-2) is likely 
the strongest indicator of good water quality.  
 
Average community tolerance values for all sites ranged from 4.8 at Station 2 (SGUT-504)-San 
Gabriel River and Station 17-Cold Creek to 7.6 at Station 15-Medea Creek (Appendix B.3).  
Highly tolerant organisms (tolerance value 8-10) were most abundant at Station 15-Medea 
Creek, where a high number of the amphipod, Hyalella contributed to a total of 87.0% tolerant 
organisms.  Highly tolerant organisms were least abundant at Station 4 (SGM-110)-San Gabriel 
River, where none were collected.  Highly intolerant organisms (tolerance value 0-2), were 
collected from four sites:  Station 2 (SGUT-504)-San Gabriel River, Station 3 (SGUT-505)-San 
Gabriel River, Station 6-Arroyo Seco, and Station 17-Cold Creek.  Highly intolerant organisms 
were much more abundant at Station 2 (SGUT-504)-San Gabriel River and Station 17-Cold 
Creek than at any of the other sites. 
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Functional Feeding Groups:  As with tolerance values, functional feeding group designations 
have been determined through prior life-history research or observations of each taxon.  The 
percent composition of the functional feeding groups provides useful information about benthic 
community function, and some feeding groups contain greater numbers of intolerant organisms 
(Table 2).  In general, a more even distribution of the feeding groups indicates a higher quality 
benthic community.  The information from feeding group composition may be particularly useful 
in detecting physical habitat degradation and impacts from urbanization. 
 
All of the monitoring reaches except for Station 16-Las Virgenes Creek and Station 17-Cold 
Creek were dominated by taxa in the collector-gatherer feeding group (Appendix B.1, Appendix 
B.3).  Las Virgenes Creek and Cold Creek were dominated by collector-filterers and predators, 
respectively.  Three of the top five dominant taxa in the study region (chironomid midges, 
Hyalella, and Oligochaetes) were in the collector-gatherer feeding group, and are general 
indicators of urbanization of a watershed.  Station 14-Ballona Creek had the greatest dominance 
by a single feeding group, where collector-gatherers comprised 100% of the community.  Station 
3 (SGUT-505)-San Gabriel River and Station 17-Cold Creek had the greatest evenness of 
distribution of the various feeding strategies, indicating a more dynamically functioning benthic 
community than the more urban influenced sites.   
 
Estimated Total Abundance:  The estimated total abundance is the total number of animals 
predicted to be in the sample if the entire sample had been processed (all of the samples collected 
in 2007 had greater than 500 organisms).  This value was then used to calculate the estimated 
number of animals living in one square foot of benthic habitat.  Response to moderate habitat 
impairment is often indicated by an increase in total abundance by highly tolerant organisms, 
with a corresponding decrease in taxa richness and diversity; however, severe impairment can 
result in a catastrophic decrease in total abundance. 
 
Estimated abundance ranged from 93 organisms per square foot of substrate at Station 18-
Triunfo Creek to 4,329 organisms per square foot at Station 3 (SGUT-505)-San Gabriel River 
(Appendix B.3).  Abundance at the reference sites was 436 and 577 organisms per square foot 
(Station 2 (SGUT-504)-San Gabriel River and Station 17-Cold Creek, respectively).  
 
4.3 Physical Habitat Quality Assessment 
 
The 10 parameters of the physical habitat of the monitoring reaches were scored on a 0 to 20 
scale, thus 200 is the highest possible score.  The parameters for assessment and their scoring 
ranges were established by the EPA and adapted for use in California for the CSBP.  Table 3 lists 
the parameters and gives a brief description of the conditions that are most beneficial to 
macroinvertebrate communities.  Most of the physical habitat quality parameters are scored in a 
qualitative manner, and they provide a good comparative tool for sites within a sampling 
program.  Physical habitat quality scores for each monitoring reach are presented in Appendix 
B.5, and water quality data are presented in Appendix B.6. 
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Table 3:  Parameters Used to Characterize the Physical Habitat of a Stream Reach. 

 
Parameter Conditions Assessed Optimal Conditions 

Instream Cover 

The percentage of substrate favorable for epifaunal 
colonization.  Most favorable is a mix of snags, 

submerged logs, undercut banks, cobble and other stable 
habitats. 

Complex mix of stable substrates 
occupying a high percentage of 

the stream bottom. 

Embeddedness The percentage of fine sediment surrounding gravel, 
cobble, and boulder particles. 

Very little embeddedness, with 
layered substrate. 

Velocity/Depth 
Regimes 

The four velocity/depth regimes are: Slow-deep, slow-
shallow, fast-deep, and fast-shallow. 

A mix of all four regimes, 
dominated by fast-shallow. 

Sediment 
Deposition 

The percentage of bottom affected by the deposition of 
new gravel, sand or fine sediment.  

Little or no new deposition, less 
than 5% of the bottom affected. 

Channel Flow The percentage of the stream channel filled by flowing 
water and the amount of substrate covered. 

Water reaches base of both 
lower banks and minimal amount 

of substrate is exposed. 

Channel Alteration The amount of channelization, dredging, embankments, 
or shoring structures present. 

Channelization or dredging 
absent or minimal; stream with 

normal pattern. 

Riffle Frequency The frequency of occurrence of riffle habitat.   Occurrence of riffles frequent, 
with variety of habitat. 

Bank Stability Evidence of erosion or bank failure. Evidence of erosion and bank 
failure absent or minimal. 

Vegetative 
Protection 

The percent cover by undisturbed, native vegetation on 
the streambank surfaces and immediate riparian zones.  

More than 90% of the 
streambank surfaces covered by 

native vegetation. 

Riparian 
Vegetative Zone 

Width 

The width of native riparian vegetation along both 
streambanks. 

Width of riparian zone >18 
meters; human activities have 

not impacted zone. 
Source:  Physical Habitat Form for the CSBP, revision date May 1999 

 
 
Total physical habitat quality scores ranged from 83 at Station 19-Dominguez Channel to 172 at 
Station 6-Arroyo Seco.  Other sites with high quality physical habitats included Station 2 
(SGUT-504)-San Gabriel River, Station 3 (SGUT-505)-San Gabriel River, and Station 17-Cold 
Creek.  Under the current scoring protocol, concrete lined channels are somewhat over-scored 
due to high ratings in categories such as Embeddedness, Sediment Deposition, and Bank 
Stability.  The scores generally rank the sites in the proper order based on overall quality, 
however.   
 
Water quality measurements at most of the monitoring sites did not indicate severe impairment.  
Values for pH at most of the sites were between 7.5 and 8.7, while Station 19-Dominguez 
Channel was quite high with a value of 9.46.  Specific conductance, a general indicator of 
dissolved solids, was moderate to low at all sites except Station 15-Medea Creek and Station 16-
Las Virgenes Creek, which had values of 3.052 mg/L and 4.483 mg/L, respectively.  Hardness 
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measures ranged from 28 mg/L CaCO3 at Station 16-Las Virgenes Creek to >1200 mg/L CaCO3 
at Station 15-Medea Creek.  These two sites were extreme outliers and the remaining sites had 
hardness values from 112 to 716 mg/L.  Excessive salts, metallic cations (e.g., calcium, 
magnesium, ferrous iron), and limestone formations can naturally elevate water hardness 
(Sawyer and McCarty, 1978).  Dissolved oxygen levels were generally moderate throughout the 
region ranging from 5.28 mg/L at Station 16-Las Virgenes Creek to 11.84 mg/L at Station 11-
Los Angeles River; Station 19-Dominguez Channel, however, was substantially higher than all 
other sites with dissolved oxygen of 22.28 mg/L.  Water temperatures were quite variable 
throughout the region, ranging from 14.4°C (57.9 °F) at Station 6-Arroyo Seco to 28.8 degrees C 
(83.8°F) at Station 5 (SGLT-506)-Walnut Channel.  Turbidity, a measure of water clarity (clear 
waters have low ntu values), was relatively low at most sites and the most turbid water was at 
Station 8-Triunfo Creek with a value of 4.1 ntu. 
 

4.4 Index of Biotic Integrity 
 
In 2004, a Southern California Index of Biotic Integrity was developed to cover the region 
extending from southern Monterey County to the Mexican border (Ode et al., 2005).  The IBI 
gives a single quantified score to a site based on a multi-metric evaluation technique, and the 
scores may be compared across seasons and years of a monitoring program to give an indication 
of trends over time.  The CDFG developed the IBI based on a multi-year comprehensive 
assessment of reference and non-reference conditions in southern California to establish an 
expected range of benthic invertebrate community structure in the region. 
 
Ode et al selected seven metrics that showed a strong and predictable response to ecological 
impacts and stressors to calculate the IBI (Table 4).  The seven metrics include Number 
Coleoptera Taxa, Number EPT Taxa, Number Predator Taxa, Percent Collector-Filterers plus 
Collector-Gatherers, Percent Intolerant Individuals, Percent Non-insect Taxa, and Percent 
Tolerant Taxa.  Each metric value is given a score from 0 to 10, and the scores added to give a 
final IBI score; the highest possible total score is 70 (this score is often normalized to a 0-100 
scale).  Each final score is then classified into rating categories ranging from Very Poor to Very 
Good.  Table 4 shows the metric scoring ranges and rating categories for the Southern California 
IBI.   
 
The IBI is quite effective for broadly identifying impairment, and the boundary between Fair and 
Poor (IBI score of 26) is considered to be the threshold for impairment.  It must be noted that 
small differences in IBI scores are not significant and may be due to natural biological variability 
within a stream reach.  Ode et al. determined that the “minimum detectable difference” between 
IBI scores is about 9 points (on a 0-70 point scale), thus two site scores must be at least 9 points 
apart from one another to determine one is of significantly higher quality than the other. 
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Table 4:  Index of Biotic Integrity Scoring Ranges. 

 

Metric 
Score 

Number 
Coleoptera 

Taxa 
Number 

EPT Taxa 
Number 
Predator 

Taxa 

Percent 
CF+CG 

Individuals 

Percent 
Intolerant 

Individuals 

Percent 
Non-Insect 

Taxa 

Percent 
Tolerant 

Taxa 

10 >5 >17 >12 0-59 25-100 0-8 0-4 
9   16-17 12 60-63 23-24 9-12 5-8 
8 5 15 11 64-67 21-22 13-17 9-12 
7 4 13-14 10 68-71 19-20 18-21 13-16 
6   11-12 9 72-75 16-18 22-25 17-19 
5 3 9-10 8 76-80 13-15 26-29 20-22 
4 2 7-8 7 81-84 10-12 30-34 23-25 
3   5-6 6 85-88 7-9 35-38 26-29 
2 1 4 5 89-92 4-6 39-42 30-33 
1   2-3 4 93-96 1-3 43-46 34-37 
0 0 0-1 0-3 97-100 0 47-100 38-100 

Cumulative Ratings:  Very Poor:   0-13     Poor:  14-26     Fair:  27-40     Good:  41-55     Very Good:  56-70 

 Source:  Ode et al., 2005 
 
 
The total IBI scores for each monitoring reach are shown in Figure 2 and Figure 3.  A complete 
list of the mean metric values, individual IBI scores, and the total IBI scores, are presented in 
Appendix B.7. 
 
The 17 monitoring reaches in Los Angeles County had IBI ratings ranging from Good to Very 
Poor.  Four of the sites were rated above the level of impairment (Fair and above) including 
Station 1-Santa Clara River, Station 2 (SGUT-504)-San Gabriel River, Station 6-Arroyo Seco, 
and Station 17-Cold Creek.  Station 3 (SGUT-505)-San Gabriel River was very close to the 
impairment threshold.  Stations 2 and 17 were designated reference sites.  Station 13-Los 
Angeles River was also a designated reference site, and the IBI score for this monitoring reach 
was 4, with a rating of Very Poor.  The reference monitoring reach of Station 13-Los Angeles 
River was located within a concrete lined channel upstream of the Sepulveda Dam and this does 
not represent true reference conditions (Ode et al., 2005).  Station 11-Los Angeles River and 
Station 19-Dominguez Channel were the lowest rated sites with total IBI scores of 0.   
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Concrete Lined Channels versus Unlined Channels 
 
Since the beginning of the program, eight of the monitoring reaches have been sampled in 
concrete lined channels (Stations SGLR-043, SGLR-047, SGLR-063, SGM-110, 2/2A, 12, 13, 
14, and 19), and one (Station 11) was partially lined with concrete.  This type of substrate is 
considered to be inferior for macroinvertebrate colonization than a more complex natural 
substrate (e.g., with layered cobblestone, plant stems, and wood).  The lined channels were 
mostly devoid of coarse organic food sources and riparian canopy, and had uniform water flow 
characteristics consisting of flat “runs” rather than true riffles.  Physical habitat scores for these 
sites are somewhat elevated due to very stable bank conditions and they typically have ample 
flow volume due to persistent urban runoff (see Appendix D, Physical Habitat Quality data 
sheets).  It may be noted that regression analysis of the relationship between physical habitat 
quality and IBI scores in streams where the flow is dominated by urban runoff has shown almost 
no correlation between the two (MEC, 2003).  
 
All of the lined channel sites had mean IBI scores that were rated Poor and Very Poor (Figure 4).  
The lined sites in the lower San Gabriel River (Stations SGLR-043, SGLR-047, and SGLR-063, 
SGM-110) received ratings of Poor, except for Station 2 which was Very Poor.  The lined sites 
in Los Angeles River, Ballona Creek, and Dominguez Channel (Stations 12, 13, 14, and 19, 
respectively) had IBI scores in the Very Poor range.  The IBI scores of the lined channel sites 
were quite evenly distributed among the other lower-watershed urban sites (Stations 4, 6, 17, 
SGUT-504, and SGUT-505 are upper watershed sites).  An analysis of variance (ANOVA) of 
IBI scores for lined versus all unlined sites indicated significant difference (p=0.043) of IBI 
scores between the two types of habitat.  Thus, it is possible that the poorer quality physical 
habitats of the lined channel sites had a significant effect on overall IBI scores in the lower 
watershed stream reaches, although these were dominated by urban runoff and water quality may 
have also been a significant factor (when the ANOVA was run comparing only the lower 
watershed sites, the p-value=0.22). 
 
The Mann-Whitney test was used to determine if the IBI scores for unlined sites are statistically 
different from IBI scores at concrete lined sites.  This test is a non-parametric alternative to the 
two-sample t-test.  Instead of using the actual values of the dataset, ranks of the data are used.  
More detailed methods may be found in Zar, 1999.  Sites SGLR-063, SGLR-047, SGLR-043, 
SGM-110, 11, 12, 13, 14, and 19 were used for the concrete lined channel dataset.  All other sites 
were included as unlined.  There was no differentiation between how many samples were 
collected at each site.  All results for the two groups were pooled together, and the two groups 
compared.   
 
The hypothesis was tested at an alpha of 0.05: 
 

H0:  Unlined =Lined 
Ha:  Unlined ≠ Lined 

 
The test was run using two scenarios, both with and without the reference sites, and no 
exclusions were made based on location (i.e. upper or lower) in the watershed.   
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The results of the analysis indicate that in both scenarios the null hypothesis is rejected and the 
alternate accepted.  This means that the IBI scores at unlined sites are statistically different, 
overall, than the IBI scores at lined sites.  In Figure 5, below, a visual comparison of the two 
groups is presented.  One version does not include reference sites in the unlined group, while the 
other does include reference sites in the unlined group.  Without considering reference sites, the 
mean IBI scores of the unlined sites are slightly higher than the 75th percentile of the lined sites.  
When reference sites are considered, this difference is increased and the unlined sites are clearly 
statistically superior to the lined sites.   
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Figure 5:  Comparison of lined and unlined channel sites, 2003-2007 (0-70 scale). 
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Further examination of the relationship of IBI scores to elevation was completed by conducting a 
Spearman rank correlation for IBI score versus elevation.  The analysis was completed for the 
dataset as a whole, as well as by lined and unlined groups.  The results indicate that the overall 
correlation of IBI score to elevation is 0.74.  When the data are split between lined and unlined 
sites the correlation is 0.87 for unlined sites, and -0.17 for lined sites.  Additionally, the results 
indicate that unlined site IBI scores are significantly correlated to elevation.  
 
To determine if the lined channel sites supported unique benthic communities, a cluster analysis 
was performed to look for similarities between location and community structure (Figure 6).  
The analysis is based on a two-way Bray-Curtis similarity index calculated on relative 
abundances of taxa by station.  Stations with similar communities of taxa will cluster together; 
likewise taxa that occur at the same locations will cluster together.  The results are portrayed in a 
two-way table that shows the relative abundance of each taxon by location.   
 
Results of the cluster analysis show five major station clusters and four species clusters, labeled 
A through E and one through four, respectively (Figure 6).  The shaded blocks highlight the 
major clusters.  In the 2007 survey, the concrete lined channels did not cluster together as much 
as in previous surveys, and were spread over Station clusters A, C, and D.  Overall, the species 
clusters were not very strong, as many taxa are either ubiquitous or were collected at only one 
site and thus are dropped from this analysis. 
 
Overall clustering showed that clusters A + B had the greatest degree of separation with clusters 
C + D + E, and that cluster E had the second greatest separation from clusters C + D.  The 
clusters seemed strongly correlated with physical stream characteristics and IBI ratings, rather 
than individual taxa present. 
 
Station cluster A contained all five of the sites located in upper watershed areas.  All of these 
sites had natural streambeds and were the top five rated sites according to the IBI.  
 
Station cluster B included Station 16-Las Virgenes Creek and Station 18-Triunfo Creek.  Both of 
these sites were in mid-watershed areas with natural streambeds and were the next highest rated 
sites after the sites in cluster A according to the IBI.  Interestingly, both of these sites had 
abnormal flow characteristics, with Las Virgenes Creek receiving water solely from an unknown 
underground runoff source while Triunfo Creek was not flowing at all and consisted of ponded 
areas. 
 
Station cluster C was characterized by sites in the lower to mid watershed zone that were 
channelized but had soft bottom streambeds.   
 
Station cluster D primarily consisted of the concrete lined channel sites in the lower watershed 
areas with the exception of Station 8-Compton Creek, which was channelized with a soft bottom. 
 
Station Cluster E included Station 14-Ballona Creek and Station 19-Dominguez Channel.  These 
two channelized sites were in the very lower watershed zone and both had a very high 
dominance by chironomid midges.    
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Figure 6:  Cluster Analysis of Stations and Taxa For LACDPW Bioassessment Monitoring 
Sites, 2007.  Concrete lined sites are highlighted in green. 

 

RB-AR47323



STREAM BIOASSESSMENT April 2008
 

Weston Solutions, Inc. 22
 

 

4.5 Comparison of 2003 through 2007 Survey Results 
 
Information from the 2003-2006 studies (Bonterra, 
2004; Weston, 2005; Weston, 2006; Weston 2007) was 
compared to the 2007 data to assess the year-to-year 
variance and trends in biotic integrity of the streams.  
Monitoring reaches were re-located in very close 
proximity to previous years’ surveys and were sampled 
at the same time of year (mid fall) except for the four 
San Gabriel River Watershed sites, which were sampled 
in June.  One other site, Station 19-Dominguez Channel 
was moved approximately ½ mile upstream starting in 
2006 due to high salinity detected at the previous site.  
The laboratory and data reduction procedures remained 
unchanged for the first three survey years.  The 2006 
and 2007 surveys differed in the level of laboratory 
processing of benthic samples, with a total of 500 
organisms processed vs. 900 for previous surveys.  This 
likely did not affect the IBI scores, as the 900 count 
samples of the old method were randomly reduced to 
500 organisms for IBI calculation.  Also note that the 
2006 and 2007 surveys with the reduced level of effort 
had greater cumulative diversity of taxa across the 
region than previous surveys. 
 
Regional macroinvertebrate community structure was 
relatively similar in all five survey years.  The ten most 
abundant taxa at all sites combined were nearly the same 
for all four surveys.  The 2006 survey collected the 
greatest number of unique taxa, 96, compared to 94 in 
2007, 88 in 2003, 73 in 2004 and 81 in 2005.  
 
Mean Metric Analysis 
Table 5 below shows the mean biological metric values 
of four individual metrics that are considered strong 
indicators of ecological health.  Lined channel sites are 
shaded in gray and the top three metrics are highlighted 
in green.  Note that a low value for percent collector-
filterers plus collector-gatherers is an indication of good 
habitat conditions. 

 
Station 1-Santa Clara River 

November 2004 
 

 
Station 1-Santa Clara River 

November 2005 
 

 
Station 1-Santa Clara River 

October 2006 
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Table 5:  Selected Metric Values, Mean of 2003-2007 Surveys.   

(concrete lined channels are highlighted in gray, top three metric values are  
highlighted in green) 

Monitoring Reach/Station Number Taxa 
Richness 

EPT   
Taxa 

Percent 
Intolerant 

Taxa 

Percent Collector 
Filterers plus Collector 

Gatherers 
Santa Clara River 1 20.2 4.2 0% 77.3% 

Coyote Creek** 2 11.5 1.5 0% 89.5% 

Coyote Creek* 2A 10.0 4.0 0% 99.0% 

San Jose Creek** 3 10.5 2.0 0% 84.0% 

San Gabriel River** 4 24.0 12.0 3.1% 85.0% 
Walnut Channel (SGLT-506) 5 14.4 1.8 0% 87.4% 

Arroyo Seco*** 6 33.6 10.7 1.9% 57.6% 
Arroyo Seco 7 16.2 2.8 0% 83.0% 

Compton Creek 8 12.0 1.6 0% 92.0% 

Zone 1 Ditch* 9 21.0 5.0 0% 74.0% 
Eaton Wash 10 -- -- -- -- 

Los Angeles River 11 10.0 1.0 0% 98.2% 
Los Angeles River 12 9.6 2.2 0% 90.3% 
Los Angeles River 13 11.4 2.0 0% 94.7% 

Ballona Creek 14 10.0 1.6 0% 96.2% 
Medea Creek 15 11.0 0.8 0% 84.3% 

Las Virgenes*** 16 19.0 2.3 1.7% 84.7% 
Cold Creek 17 29.2 11.2 33.3% 24.2% 

Triunfo Creek**** 18 26.5 2.2 0.2% 57.9% 
Dominguez Channel 19 9.4 0 0% 94.5% 

Bouquet Canyon 20 -- -- -- -- 
SGUT-504** 2 25.0 12.0 10.1% 81.0% 
SGUT-505** 3 25.0 9.5 2.9% 73.6% 

SGLR-043* 4 13.0 0.0 0% 74.0% 

SGLR-047* 3 11.0 0.0 0% 90.0% 

SGLR-051* 4 15.0 3.0 0% 72.0% 

SGLR-063* 4 14.0 3.0 0% 79.4% 
SGM-110*  4 4.0 1.0 0% 100.0% 

*Sampled one year 
**Sampled two years 

***Sampled three years 
****Sampled four years 

     

 
 
Overall, most of the concrete lined channels had lower taxa richness, EPT taxa diversity, no 
intolerant taxa present, and higher percentages of collector-filterers plus collector-gatherers than 
the unlined sites. 
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Mean taxa richness ranged from 33.6 taxa at Station 6-Arroyo Seco to 4.0 taxa at Station 4 
(SGM-110)-San Gabriel River (Table 5).  Most of the lower watershed sites had mean taxa 
richness values in the range of 9 to 15 taxa per survey.  The mid- to upper-watershed sites had 
mean taxa richness in the range of about 17-34 taxa with the exception of Station 15-Medea 
Creek, which had a mean of 11.0 taxa per survey.  The number of EPT taxa was quite variable, 
and five sites had considerably greater EPT diversity than all of the other sites.  Station 4-San 
Gabriel River, Station 2 (SGUT-504)-San Gabriel River, Station 3 (SGUT-505)-San Gabriel 
River, Station 6-Arroyo Seco, and Station 17-Cold Creek had mean EPT taxa richness ranging 
from 9.5 to 12.0, while all the other sites averaged 5.0 or less EPT taxa.  The lower watershed 
sites typically had three or fewer EPT taxa, most frequently consisting of the mayflies, Baetis 
and Fallceon quilleri, and the caddisfly Hydroptila (Appendix B.1). 
 
The metric percent intolerant taxa is perhaps the strongest indicator of good water quality 
conditions, but the metric lacks gradation for moderately to highly impaired water bodies as 
these intolerant taxa are typically absent.  Station 17-Cold Creek had an average of 33.3 percent 
intolerant taxa per survey, and the next highest site, Station SGUT-504 had 10.1 percent.  
Nineteen of the twenty-six sites had no intolerant taxa collected over the five years of surveys, 
and all but one of these (Station 15-Medea Creek) were located in the lower reaches of the 
watersheds. 
 
Mean percent collector-filterers plus collector-gatherers (CF+CG) ranged from 24.2 percent at 
Station 17-Cold Creek to 100.0 percent at Station 4 (SGM-110)-San Gabriel River.  Most of the 
lower watershed sites had greater than 80 percent of the benthic community utilizing these two 
feeding strategies.  This metric must be interpreted with care, for in some situations a high 
abundance of an impairment tolerant organism can occur that is not in these two feeding groups, 
thus reducing the Percent CF+CG.  A notable example of this occurred in 2006 at Station 18-
Triunfo Creek, where a high abundance of snails (Scrapers) were present; this site also had one 
of the highest percent tolerant taxa in the region.  Conversely, a high number of organisms in the 
CF+CG feeding group may be present, while the overall community may have many low 
tolerance organisms. 
 
Mean Index of Biotic Integrity Scores 
Overall IBI ratings at most of the sites in the study were fairly consistent from 2003 thru 2007 
and none of the sites showed any significant trends toward improvement or degradation (Table 
6).  Most sites have varied by about four to eight IBI points over the five surveys, and none of 
the sites varied across more than two quality categories (e.g., rated Very Poor in one survey and 
Fair in another).  Station 1-Santa Clara River had the greatest variability in IBI scores, with a 17-
point range between the high and low score.  This result was likely due to the substrate 
conditions at the site, which were severely eroded by the heavy storm flows over the winter of 
2004/2005 (see photos above).  By the 2006 and 2007 surveys the site had recovered 
significantly and in 2007 the IBI score rated the site unimpaired. 
 
Station 17-Cold Creek was the highest rated site for all five surveys.  The highest rated non-
reference sites per survey year were Station 18-Triunfo Creek (2003), Station 1-Santa Clara 
River (2004) and Station 6-Arroyo Seco (2005, 2006, and 2007). 
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Table 6:  Comparison of IBI scores 2003-2007. 

 

Monitoring Reach/Station Number IBI Score 
2003 

IBI Score 
2004 

IBI Score 
2005 

IBI Score 
2006 

IBI 
Score 
2007 

Mean 
IBI 

Score 
 

Cold Creek 17 42 52 49 53 52 49.6 
Arroyo Seco 6 Dry Dry 38 50 40 42.7 

San Gabriel River (SGUT-504) 2 Not 
Sampled 

Not 
Sampled 

Not 
Sampled 42 34 38.0 

San Gabriel River 4 30 38 Not 
Sampled 

Not 
Sampled 

Not 
Sampled 34.0 

San Gabriel River (SGUT-505) 3 Not 
Sampled 

Not 
Sampled 

Not 
Sampled 20 25 22.5 

Las Virgenes 16 Dry Dry 27 17 20 21.3 
Triunfo Creek 18 22 Dry 20 18 19 19.8 

Santa Clara River 1 21 19 10 24 27 20.2 
Arroyo Seco 7 11 9 12 17 11 12.0 

Los Angeles River 12 11 9 9 7 17 10.6 
San Gabriel River (SGLT-506) 5 7 7 8 9 17 9.6 

San Jose Creek 3 8 10 Not 
Sampled 

Not 
Sampled 

Not 
Sampled 9.0 

Ballona Creek 14 6 10 7 5 10 7.6 

Coyote Creek 2A 3 9 Not 
Sampled 

Not 
Sampled 

Not 
Sampled 6.0 

Medea Creek 15 3 5 7 4 2 4.2 
Los Angeles River 13 2 7 6 1 4 4.0 

Compton Creek 8 1 3 4 6 6 4.0 
Dominguez Channel 19 3 6 0 1 0 2.0 
Los Angeles River 11 1 3 7 0 0 2.2 

Coyote Creek 2 3 2 Not 
Sampled 

Not 
Sampled 

Not 
Sampled 2.5 

Sites Sampled One or Fewer Times 

San Gabriel River SGLR-043 2 Not 
Sampled 

Not 
Sampled 21 Not 

Sampled 
Not 

Sampled 21.0 

Zone 1 Ditch 9 20 Dry Dry Dry Dry 20.0 

San Gabriel River (SGLR-063) 4 Not 
Sampled 

Not 
Sampled 

Not 
Sampled 17 Not 

Sampled 17.0 

San Gabriel River (SGLR-047) 3 Not 
Sampled 

Not 
Sampled 14 Not 

Sampled 
Not 

Sampled 14.0 

Carbon Creek (SGLR-051) 4 Not 
Sampled 

Not 
Sampled 10 Not 

Sampled 
Not 

Sampled 10.0 

San Gabriel River (SGM-110) 4 Not 
Sampled 

Not 
Sampled 

Not 
Sampled 

Not 
Sampled 19.0 19.0 

Eaton Wash 10 Dry Dry Dry Dry Dry  

Bouquet Canyon 20 Dry Dry Dry Dry Dry  
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5.0 SUMMARY 
 
Seventeen receiving water monitoring reaches representing six watersheds in Los Angeles 
County were sampled for benthic macroinvertebrates and assessed for physical habitat quality on 
June 11 and 12, and from October 1 to 31, 2006.  The monitoring reaches were located to 
provide an assessment of possible impacts associated with urban runoff and to evaluate the 
biological conditions for trend analysis of the benthic macroinvertebrate communities of the 
region.   
 
Taxonomic evaluation of the samples yielded 94 different taxa from 8,632 individual organisms 
by SAFIT level I taxonomic effort.  The most abundant organisms collected throughout the 
region were midges of the family Chironomidae, which were present at every monitoring site.  
The majority of organisms collected from the monitoring reaches were moderately or highly 
tolerant to stream impairments, and all of the sites except Station 16-Las Virgenes Creek and 
Station 17-Cold Creek (a reference site) were dominated by organisms in the collector-gatherer 
feeding guild.   
 
The Index of Biotic Integrity scores of the monitoring reaches ranged from 0 to 52 out of a 
possible 70 points, and the benthic macroinvertebrate communities were rated from Very Poor to 
Good.  Station 17-Cold Creek was the highest rated site and Station 6-Arroyo Seco was the 
second highest rated site with IBI scores of 53 and 40, respectively.  Six of the monitoring 
reaches were located in highly modified, concrete-lined urban water courses, and these sites all 
had IBI ratings of Poor or Very Poor.  Analysis of individual metrics, as well as total IBI scores 
showed that monitoring sites located in the lower watershed areas had lower quality benthic 
communities than sites located in the mid to upper reaches of the watersheds. 
 
Comparison of the IBI scores for the five survey years to date did not indicate any substantial 
trend towards degradation or improvement at any of the sites.  Four of the sites had the highest 
IBI scores to date in 2007, including Station 1-Santa Clara River, Station 3 (SGUT-505)-San 
Gabriel River, Station 5 (SGLT-506)-Walnut Channel, and Station 12-Los Angeles River.  Two 
sites had their lowest IBI scores in 2007, including Station 15-Medea Creek and Station 2 
(SGUT-504)-San Gabriel River. 
 
An analysis of the difference between concrete lined versus unlined sites indicated that there was 
a slight yet statistically significant difference in IBI scores at sites located in the lower watershed 
areas.  When reference sites were added to the analysis, the difference in IBI scores between 
lined and unlined sites was of much greater significance.   
 
Two-way cluster analysis of taxa and stations showed fairly vague clustering by taxa while the 
stations appeared to cluster according to site physical conditions and total IBI score.  Upper 
watershed sites with natural channels clustered together, lower watershed channelized sites with 
soft bottoms clustered together, and fully concrete lined sites clustered together.  The lower 
watershed sites were populated primarily with ubiquitous, opportunistic organisms that were 
common to most sites, while the upper watershed sites each had fairly distinctive benthic 
communities with a number of unique taxa present. 
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Ballona Creek Trash TMDL Monitoring and Reporting 
Year 5  

(10/01/2007 to 9/30/2008) 
 
On August 1, 2002 the California Regional Water Quality Control Board adopted 
the Ballona Creek Trash Total Maximum Daily Load (TMDL).  This TMDL 
establishes baseline trash generation rates based on land use categories.  Five 
land use categories were monitored and a baseline waste load allocation value 
was calculated based on the monitoring results.  The TMDL implementation 
schedule requires a 10 percent progressive reduction of the baseline waste load 
allocation each year starting 2 years after the establishment of the TMDL until the 
numeric target of zero trash is achieved.  Accordingly, Implementation Year 5 
(10/01/07 to 9/30/08) requires a reduction of 50 percent of the waste load 
allocation within the County’s unincorporated areas. 
 
In a letter dated August 1, 2007, the California Regional Water Quality Control 
Board certified the Department of Public Works connector pipe screen as a full 
capture device.  This certification confirms that any area that drains into a full 
capture device is considered to be in 100% compliance with the Ballona Creek 
Trash TMDL.   
 
There are four separate unincorporated Los Angeles County sub-areas within the 
Ballona Creek watershed comprising a total area of 3776.4 acres (Attachment A).  
Using baseline Waste Load Allocations, the total trash generation subject to 
compliance for all four sub-areas is 9235.8 gallons/year as shown in Table 1.    
 
On June 17, 2008 a contract for the installation of 247 full capture devices in the 
Ballona Creek Watershed was awarded.  Installation of these devices is planned 
to begin in August 2008. 
 
The Baldwin Hills sub-area covering 489.5 acres of the unincorporated area 
currently has no catch basins proposed for retrofit with full capture devices.  The 
total trash generation for the area currently without full capture is 1032.0 
gallons/year (Table 2).  From these two figures a compliance percentage can be 
calculated.   
 
This calculation establishes the County of Los Angeles as being 88.8% compliant 
with the Ballona Creek Trash TMDL as of September 2008.  This exceeds the 
Year 5 (2008) compliance target of 50 percent reduction of the baseline waste 
load allocations. The ultimate target of zero trash discharge is required by year 
2013. 
 
One factor not considered in this calculation, but may be utilized in future 
calculations, is the percentage that would be achieved by adding any previously 
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installed partial capture devices.  This addition would use a 50 percent reduction 
per device rather than the 100 percent as allotted for the full capture devices. 
 
Table 1: Total Trash generation in unincorporated Los Angeles County 
 

Waste Load Allocation (gal/sq mi/yr) 4588.11 1311.34 1367.35 1367.35 3648.89
Waste Load Allocation (gal/acre/yr) 7.2 2.0 2.1 5.7 2.3

1 - Trousdale Estates (acres)
2- West L.A. (acres) 111.0 3.7 311.6 0.0 151.1 577.4

3 - Baldwin Hills (acres) 136.5 1507.7 824.2 0.0 609.0 3077.4
4- Playa Vista (acres) 3.7 0.7 0.0 0.0 117.2 121.6

Total (acres) 251.2 1512.1 1135.8 0.0 877.3 3776.4
Total (gal/yr) 1808.6 3024.2 2385.2 0.0 2017.8 9235.8

Open 
Space/ 
Parks

Total 
Area

No catch basins in boundary

Commercial HD SF 
Residential Industrial LD SF 

Residential

 
 
Table 2: Area which is not currently full capture 
 

Waste Load Allocation (gal/acre/yr) 7.2 2.0 2.1 5.7 2.3
3 - Baldwin Hills (acres) 9.4 466.2 0.0 0.0 13.8 489.5

Total (gal/yr) 67.8 932.4 0.0 0.0 31.8 1032.0

Total 
Area

HD SF 
Residential Industrial LD SF 

Residential

Open 
Space/ 
Parks

Commercial

 
 
Compliance Calculation: 
 

% Compliance = * 100

% Compliance = * 100

% Compliance = 88.8%
9235.8 (gal/yr)

9235.8 (gal/yr) - 1032.0 (gal/yr)

Total Trash (gal/yr) - Trash in unretrofitted area (gal/yr)
Total Trash (gal/yr)
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CITY OF WEST HOLLYWOOD 
 

FY 2007-2008 STATUS REPORT 
 

BEST MANAGEMENT PRACTICES 
FOR 

IMPLEMENTING THE 
TRASH TOTAL MAXIMUM DAILY LOADS 

 
 

 
 
 

July 23, 2008 
 
 
 

Prepared by 
Jan Harmon 

Environmental Programs Coordinator 
 
 
  
 
BEST MANAGEMENT PRACTICE #1 STREET SWEEPING 
No change from original plan.  Enhanced street sweeping with a vacuum truck is 
conducted daily on major arterials and weekly on residential streets.  See Technical 
Report January 2004 for assumptions and calculations. 
 
BEST MANAGEMENT PRACTICE #2 HAND LITTER PICKUP 
 
No change from original plan.  Hand pickup of litter continues daily on major 
arterials.  See Technical Report January 2004 for assumptions and calculations. 
 
BEST MANAGEMENT PRACTICE #3 STREETSIDE TRASH CONTAINERS. 
 
There have been enhancements to the original plan.  The City has 140 streetside 
trash containers from which trash is collected daily. 
 
An additional 36 recycling containers were added in 2004. 
As pedestrian traffic increases (weekends, summer months) about 20 additional 
temporary event boxes are added to the street. 
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BEST MANAGEMENT PRACTICE #4 CATCH BASIN DEBRIS EXCLUDERS 
 
A monitoring program funded by the California State Coastal Conservancy 
conducted  in 2001-2002 showed that debris screen/excluder devices achieved a 
95% reduction in annual trash from entering the storm drain system. The City 
continues to retrofit catch basins through our Capital Improvement Program.   
FY 2002 –   9 units 
FY 2003 – 17 
FY 2004 -  37 
FY 2005 -  33 
FY 2006 -  50 (funded with LA County Flood Control funds) 
Total        146 units 
 
There were no additional excluders added in 2007 as we had the additional County 
funding in 2006 and added more units than we had originally scheduled.  2007 funds 
were rolled over into 2008.  In 2008 we will be adding 20 additional units. 
 
CONCLUSIONS/RECOMMENDATIONS 
 
The debris screen/excluder devices, though extremely effective, will not be suitable 
for installation on approximately 30% of the catch basins citywide due to design 
constraints.   
 
The City anticipates the four BMP’s will enable us to comply with the 10% trash 
wasteload reductions during the next five years.  However, we do not yet have the 
“base year” quantity of trash which we will need to use as a starting point to 
reference this reduction.   
 
 
 
 
 

RB-AR47339



Appendix J 
Los Angeles River Watershed Trash Monitoring Report 

Los Angeles County Department of Public Works                                  
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Los Angeles River Watershed  
Trash TMDL Monitoring and Reporting 

(10/01/2007 to 9/30/2008) 
 
On September 19, 2001, the Los Angeles Regional Water Quality Control Board 
adopted the Los Angeles River Trash Total Maximum Daily Load (TMDL).  The 
TMDL implementation schedule requires a 10 percent progressive reduction of 
the baseline waste load allocation each year starting 2 years after the 
establishment of the TMDL until the numeric target of zero trash is achieved.  
Accordingly, implementation Year 4 (10/01/07 to 9/30/08) requires a reduction of 
40 percent of the waste load allocation within the County’s unincorporated areas.   
 
The initial implementation plan to comply with the Los Angeles River Trash 
TMDL was established in May 2002 with a plan to retrofit all the catch basins 
located in the unincorporated communities which are tributary to the Los Angeles 
River.  As part of that initial implementation plan, 50 percent, or over 2,000, of the 
catch basins in the unincorporated Los Angeles River watershed were retrofitted 
with screens.  However, due to concerns for flooding and public safety, the 
devices used in this initial effort had openings greater than the 5mm requirement 
to be considered full capture.  Therefore, additional testing and development was 
performed on various devices in an attempt to achieve full-capture trash 
reductions while minimizing any adverse impacts to flood protection and public 
safety. 
 
After significant testing and development, a device known as a Connector Pipe 
Screen (CPS) was selected and later certified by the Regional Water Quality 
Control Board on August 1, 2007 as a full capture device.  This certification 
confirms that any area that drains into a full capture device is considered to be in 
100% compliance with the Los Angeles River Trash TMDL.  At the same time we 
developed a revised implementation plan which was put into effect in September 
2006 to retrofit all of the catch basins in the unincorporated Los Angeles River 
watershed with full capture CPS devices.  This implementation plan grouped 
areas based on geographic proximity to aid in managing and contracting the 
large number of catch basins that require retrofitting.  The trash generation rate 
was calculated based on the waste load allocation which was determined by the 
land use data compiled during baseline monitoring performed in 2002 and 2004.   
 
The first project under this new implementation plan was recently awarded and 
includes installation of approximately 595 full capture CPS devices by September 
30, 2008.  This project will achieve 41.42 percent trash reduction in the 
unincorporated Los Angeles River watershed by the TMDL compliance date of 
September 30, 2008.  Table 1 shows how these efforts will achieve the 41.42 
percent trash reduction.  This meets the Year 4 compliance target of 40% 
reduction of the baseline waste load allocations.  Future projects will continue to 
retrofit the remainder of the catch basins in the unincorporated Los Angeles River 
watershed with full capture CPS devices to meet the yearly requirements set 
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forth by the trash TMDL.  The ultimate target of zero trash discharge is required 
by year 2014.   
 
One factor not considered in this calculation, but may be utilized in future 
calculations, is the percentage which would be achieved by adding the previously 
installed partial capture devices into the final calculation of trash reduction.  Initial 
estimates indicate that these 2,000+ partial capture devices would provide an 
additional 25 percent trash reduction.  This is based on using the same approach 
used in the table below but using a 50 percent reduction per device rather than 
100 percent as allotted for the full capture CPS device. 
 
 
Table 1 
 

Land 
Use Area 

Trash 
Generation 
Rate (%) 

Total 
Catch 
Basins 

Number of Catch 
Basins Retrofitted by 

Sept. 08 

Trash 
Reduction* (%) 

A 31.9 40 26 20.74 
B 2.7 24 20 2.25 
C 1.7 24 20 1.42 
D 1.4 0 0 1.40 
E 4.8 327 0 0.00 
F 10.7 753 255 3.62 
G 5.2 519 41 0.41 
H 2.3 248 37 0.34 
I 4.8 12 12 4.80 
J 1.1 109 9 0.09 
K 13.4 975 70 0.96 
L 7.7 608 3 0.04 
M 1.6 139 20 0.23 
N 4.9 383 24 0.31 
O 0.2 0 0 0.20 
P 1.2 76 7 0.11 
Q 4.5 51 51 4.50 

Totals: 100 4288 595 41.42 
* Trash reduction is calculated as follows:  (Number to be Retrofitted/Total Catch Basins)xTrash Generation Rate 

 
 
 
 
 
 
 
P:\wmpub\DATA MANAGEMENT\Monitoring\0708 MS4 Monitoring Data\Final Report\Ready for CD burning\Los Angeles River Trash TMDL Compliance for 
Annual Report rev7-3.doc 
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Appendix K 
Table of Monitoring Events 

Los Angeles County Department of Public Works                                  
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TABLE OF MONITORING EVENTS

Ballona Creek @ Sawtelle Blvd. 11 Wet-weather Event(s) Ballona Creek @ Sawtelle Blvd. 2 Dry-weather Event(s)
Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2007-08Event21 09/21/2007 09/22/2007 2007-08Event27 11/25/2007 11/26/2007

2007-08Event23 10/12/2007 10/13/2007 2007-08Event47 04/09/2008 04/10/2008

2007-08Event29 11/29/2007 12/01/2007

2007-08Event31 12/06/2007 12/08/2007

2007-08Event32 12/18/2007 12/20/2007

2007-08Event33 01/04/2008 01/06/2008

2007-08Event35 01/23/2008 01/25/2008

2007-08Event36 01/26/2008 01/28/2008

2007-08Event44 02/20/2008 02/20/2008

2007-08Event45 02/22/2008 02/23/2008

2007-08Event46 02/23/2008 02/24/2008

Malibu Creek @ Piume Rd. 11 Wet-weather Event(s) Malibu Creek @ Piume Rd. 2 Dry-weather Event(s)
Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2007-08Event21 09/21/2007 09/22/2007 2007-08Event27 11/25/2007 11/26/2007

2007-08Event29 11/29/2007 12/01/2007 2007-08Event47 04/09/2008 04/10/2008

2007-08Event31 12/06/2007 12/08/2007

2007-08Event32 12/18/2007 12/20/2007

2007-08Event33 01/04/2008 01/06/2008

2007-08Event35 01/23/2008 01/25/2008

2007-08Event36 01/26/2008 01/28/2008

2007-08Event42 02/01/2008 02/03/2008

2007-08Event44 02/20/2008 02/20/2008

2007-08Event45 02/22/2008 02/23/2008

2007-08Event46 02/23/2008 02/24/2008

Los Angeles River @ Wardlow 13 Wet-weather Event(s) Los Angeles River @ Wardlow 2 Dry-weather Event(s)
Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2007-08Event21 09/21/2007 09/22/2007 2007-08Event27 11/25/2007 11/26/2007

2007-08Event23 10/12/2007 10/13/2007 2007-08Event47 04/09/2008 04/10/2008

2007-08Event29 11/29/2007 12/01/2007

2007-08Event31 12/06/2007 12/08/2007

2007-08Event32 12/18/2007 12/20/2007

2007-08Event33 01/04/2008 01/06/2008

2007-08Event35 01/23/2008 01/25/2008

2007-08Event36 01/26/2008 01/28/2008

2007-08Event42 02/01/2008 02/03/2008

2007-08Event43 02/14/2008 02/14/2008

2007-08Event44 02/20/2008 02/20/2008

2007-08Event45 02/22/2008 02/23/2008

2007-08Event46 02/23/2008 02/24/2008

Coyote Creek @ Spring St. 13 Wet-weather Event(s) Coyote Creek @ Spring St. 2 Dry-weather Event(s)
Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2007-08Event21 09/21/2007 09/22/2007 2007-08Event27 11/25/2007 11/26/2007

2007-08Event23 10/12/2007 10/13/2007 2007-08Event47 04/09/2008 04/10/2008

2007-08Event29 11/29/2007 12/01/2007

2007-08Event31 12/06/2007 12/08/2007

2007-08Event32 12/18/2007 12/20/2007

2007-08Event33 01/04/2008 01/06/2008

2007-08Event35 01/23/2008 01/25/2008

2007-08Event36 01/26/2008 01/28/2008

2007-08Event42 02/01/2008 02/03/2008

2007-08Event43 02/14/2008 02/14/2008

2007-08Event44 02/20/2008 02/20/2008

2007-08Event45 02/22/2008 02/23/2008

2007-08Event46 02/23/2008 02/24/2008
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TABLE OF MONITORING EVENTS

San Gabriel River @ SGR Pkway 10 Wet-weather Event(s) San Gabriel River @ SGR Pkway 2 Dry-weather Event(s)
Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2007-08Event21 09/21/2007 09/22/2007 2007-08Event27 11/25/2007 11/26/2007

2007-08Event29 11/29/2007 12/01/2007 2007-08Event47 04/09/2008 04/10/2008

2007-08Event31 12/06/2007 12/08/2007

2007-08Event33 01/04/2008 01/06/2008

2007-08Event35 01/23/2008 01/25/2008

2007-08Event36 01/26/2008 01/28/2008

2007-08Event42 02/01/2008 02/03/2008

2007-08Event44 02/14/2008 02/14/2008

2007-08Event45 02/22/2008 02/23/2008

2007-08Event46 02/23/2008 02/24/2008

Dominguez Channel @ Artesia Blvd. 12 Wet-weather Event(s) Dominguez Channel @ Artesia Blvd. 2 Dry-weather Event(s)
Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2007-08Event21 09/21/2007 09/22/2007 2007-08Event27 11/25/2007 11/26/2007

2007-08Event23 10/12/2007 10/13/2007 2007-08Event47 04/09/2008 04/10/2008

2007-08Event29 11/29/2007 12/01/2007

2007-08Event31 12/06/2007 12/08/2007

2007-08Event32 12/18/2007 12/20/2007

2007-08Event33 01/04/2008 01/06/2008

2007-08Event35 01/23/2008 01/25/2008

2007-08Event36 01/26/2008 01/28/2008

2007-08Event42 02/01/2008 02/03/2008

2007-08Event44 02/14/2008 02/14/2008

2007-08Event45 02/22/2008 02/23/2008

2007-08Event46 02/23/2008 02/24/2008

Santa Clara River 3 Wet-weather Event(s) Santa Clara River 2 Dry-weather Event(s)
Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2007-08Event21 09/21/2007 09/22/2007 2007-08Event27 11/25/2007 11/26/2007

2007-08Event29 11/29/2007 12/01/2007 2007-08Event47 04/09/2008 04/10/2008

2007-08Event31 12/06/2007 12/08/2007

Big Dalton Wash 5 Wet-weather Event(s) Big Dalton Wash 2 Dry-weather Event(s)
Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2007-08Event21 09/21/2007 09/22/2007 2007-08Event26 11/12/2007 11/13/2007

2007-08Event23 10/12/2007 10/13/2007 2007-08Event48 04/15/2008 04/16/2008

2007-08Event29 11/29/2007 12/01/2007

2007-08Event31 12/06/2007 12/08/2007

2007-08Event32 12/18/2007 12/20/2007

Puente Creek 5 Wet-weather Event(s) Puente Creek 2 Dry-weather Event(s)
Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2007-08Event21 09/21/2007 09/22/2007 2007-08Event26 11/12/2007 11/13/2007

2007-08Event23 10/12/2007 10/13/2007 2007-08Event48 04/15/2008 04/16/2008

2007-08Event29 11/29/2007 12/01/2007

2007-08Event31 12/06/2007 12/08/2007

2007-08Event32 12/18/2007 12/20/2007

Upper San Jose Creek 5 Wet-weather Event(s) Upper San Jose Creek 2 Dry-weather Event(s)
Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2007-08Event21 09/21/2007 09/22/2007 2007-08Event26 11/12/2007 11/13/2007

2007-08Event23 10/12/2007 10/13/2007 2007-08Event48 04/15/2008 04/16/2008

2007-08Event29 11/29/2007 12/01/2007

2007-08Event31 12/06/2007 12/08/2007

2007-08Event32 12/18/2007 12/20/2007
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TABLE OF MONITORING EVENTS

Maplewood Channel 5 Wet-weather Event(s) Maplewood Channel 2 Dry-weather Event(s)
Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2007-08Event21 09/21/2007 09/22/2007 2007-08Event26 11/12/2007 11/13/2007

2007-08Event23 10/12/2007 10/13/2007 2007-08Event48 04/15/2008 04/16/2008

2007-08Event29 11/29/2007 12/01/2007

2007-08Event31 12/06/2007 12/08/2007

2007-08Event32 12/18/2007 12/20/2007

North Fork Coyote Creek 5 Wet-weather Event(s) North Fork Coyote Creek 2 Dry-weather Event(s)
Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2007-08Event21 09/21/2007 09/22/2007 2007-08Event26 11/12/2007 11/13/2007

2007-08Event23 10/12/2007 10/13/2007 2007-08Event48 04/15/2008 04/16/2008

2007-08Event29 11/29/2007 12/01/2007

2007-08Event31 12/06/2007 12/08/2007

2007-08Event32 12/18/2007 12/20/2007

SD 21 Artesia - Norwalk Drain 5 Wet-weather Event(s) SD 21 Artesia - Norwalk Drain 2 Dry-weather Event(s)
Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2007-08Event21 09/21/2007 09/22/2007 2007-08Event26 11/12/2007 11/13/2007

2007-08Event23 10/12/2007 10/13/2007 2007-08Event48 04/15/2008 04/16/2008

2007-08Event29 11/29/2007 12/01/2007

2007-08Event31 12/06/2007 12/08/2007

2007-08Event32 12/18/2007 12/20/2007
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COUNTY OF LOS ANGELES
DEPARTMENT OF PUBLIC WORKS

"To Enrich Lives Through Effective and Caring Service"

DEAN D. EFSTATHIOU, Acting Director

900 SOUTH FREMONT A VENU
ALHAMBRA, CALIFORNIA 91803-1331

Telephone: (626) 458-5100
http://dpw. lacounty.gov ADDRESS ALL CORRESPONDENCE TO

P.O. BOX 1460
ALHAMBRA, CALIFORNIA 91802-1460

August 14, 2008
IN REPLY PLEASE
REFER TO FILE: WM-4

Ms. Tracy Egoscue
Executive Officer
California Regional Water Quality

Control Board - Los Angeles Region
320 West 4th Street, Suite 200
Los Angeles, CA 90013-2343

Dear Ms. Egoscue:

LOS ANGELES REGIONAL WATER QUALITY CONTROL BOARD ORDER
NO. 01-182; NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
PERMIT NO. CAS004001; LOS ANGELES COUNTY 2007-08 ANNUAL
STORMWATER QUALITY MONITORING REPORT FOR JULY 1,2007,
THROUGH JUNE 30, 2008

As required by the National Pollutant Discharge Elimination System Permit
No. CAS004001, enclosed is the 2007-08 Annual Stormwater Quality Monitoring Report.

If you have any questions, please contact Ms. Rossana D'Antonio at (626) 458-4325 or
rdanton~dpw .Iacou nty .gov.

Very truly yours,

DEAN D. EFSTATHIOU
Act Director of Public Works

(W\ MAR PESTRELLA
Assistant Deputy Director
Watershed Management Division

FG:sw
P:lwmpublSecretarial\2008 DocumentslLettersl07 -08 transmittalletter.doclC08316

Ene.
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Cenifiealion

I certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that
qualified personnel properly gather and evaluate the information submitted.

Based on my inquiry of the person or persons who manage the system or those
persons directly responsible for gathering the information, the information submitted is
to the best of my knowledge and belief, true, accurate, and complete. I am aware that
there are significant penalties for submitting false information, including the possibility of
a fine and imprisonment for knowing violations.

Executed on the 1L ~ay of August 2008 at the Los Angeles County Department ofPUbliCW~~ PÆÇ~
Printed Name

~ ~. ,D~
Title

....~~ ~ I ~ of)
Date Signed

County of Los Angeles Department of Public Works vii
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 Disclaimer 
 

County of Los Angeles Department of Public Works x 

 
The comparisons to Water Quality Standards are made pursuant to the Permit’s 
Monitoring and Reporting Program requirements and are for information only. 
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 Executive Summary 
 

County of Los Angeles Department of Public Works ES-1 

MONITORING PROGRAM OBJECTIVES 
The major objectives of the monitoring program outlined in the Municipal Stormwater 
Permit are to: 
 

• Assess compliance with the Municipal Stormwater Permit CAS004001. 
 

• Measure and improve the effectiveness of the Stormwater Quality Management 
Program (SQMPs). 

 
• Assess the chemical, physical, and biological impacts of receiving waters 

resulting from urban runoff. 
 

• Characterize stormwater discharges. 
 

• Identify sources of pollutants. 
 

• Assess the overall health and evaluate long-term trends in receiving water 
quality. 

 
Ultimately, the results of the monitoring requirements should be used to refine the  
Storm Water Quality Monitoring Program (SQMP) for the reduction of pollutant loadings 
and the protection and enhancement of the beneficial uses of the receiving waters in the 
County of Los Angeles.  The monitoring program was designed to address these 
objectives through the implementation of several elements: 
 
 1.0 Core monitoring, which includes: 

 
 1.1 Mass emission monitoring. 
 
 1.2 Water column toxicity monitoring. 
 
 1.3 Tributary monitoring. 
 
 1.4 Shoreline monitoring. 
 
 1.5 Trash monitoring. 

 
2.0 Regional monitoring, including: 

2.1 Estuary sampling. 

2.2 Bioassessment. 

3.0 Three special studies, including: 
 

 3.1 The New Development Impacts Study in the Santa Clara watershed. 
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 Executive Summary 
 

County of Los Angeles Department of Public Works ES-2 

 3.2 The Peak Discharge Impact Study. 
 

 3.3 The Best Management Practice (BMP) Effectiveness Study. 
 
SUMMARY OF MONITORING RESULTS 
 
 1.0 CORE MONITORING 
 

1.1 Mass Emission Monitoring 
The purpose of mass emission monitoring is to: 

 
• Estimate the mass emissions from the Municipal Separate Storm 

Sewer System (MS4). 
 

• Assess trends in the mass emissions over time. 
 

• Determine if the MS4 is contributing to exceedances of water quality 
standards by comparing results to applicable standards in the Basin 
Plan for the Coastal watersheds of Los Angeles and Ventura Counties 
(Basin Plan) and the Criterion Maximum Concentration (CMC) of the 
California Toxics Rule (CTR), and with emissions from other 
discharges.  

 
Flows were measured and water quality samples were taken at the following seven 
mass emission monitoring sites:  
 

• Ballona Creek. 
 

• Malibu Creek. 
 

• Los Angeles River. 
 

• Coyote Creek. 
 

• San Gabriel River. 
 

• Dominguez Channel. 
 

• Santa Clara River.   
 
All mass emission sites, except the Santa Clara River site, are equipped with automated 
samplers with integral flow meters for collecting flow-composite samples.  A minimum of 
three storm events, including the first storm, and two dry-weather events were sampled 
at each mass emission site.  Total Suspended Solids (TSS) were collected from three 
storm events at the Santa Clara River mass emission site; 10 storm events at  
San Gabriel River; 11 storm events at Ballona Creek and Malibu Creek; 12 storm 
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 Executive Summary 
 

County of Los Angeles Department of Public Works ES-3 

events at Dominguez Channel; and 13 storm events at Los Angeles River and  
Coyote Creek mass emission sites. 
 
Based on results of the mass emission monitoring, three different water quality analyses 
were conducted. 
 

• A comparison to applicable water quality standards. 
 

• An analysis of pollutant loadings and trends. 
 

• An evaluation of the correlation between constituents of concern and TSS.  
 
Summaries of the analyses are as follows: 
  
Comparison Study 
A comparison of the monitoring results to the lowest applicable water quality standards 
in the Basin Plan and the CMC of the CTR was conducted.  The Basin Plan is designed 
to enhance water quality and protect the beneficial uses of all regional waters.  The 
CTR promulgates criteria for priority toxic pollutants in the State of California for inland 
surface waters and enclosed bays and estuaries.  Appendix B details results of the 
monitoring at the mass emission sites, indicating exceedances. 
 
The following conclusions were drawn from the mass emission comparison study: 
 
Wet Weather 
Priorities were chosen to be those in which at least 67 percent of samples exceeded 
strictest applicable water quality standards.  The results indicated that the 
aforementioned threshold was exceeded for the following constituents and at stated 
sites: 
 

• Fecal Coliform at all mass emission monitoring sites, except Malibu Creek. 
 

• Metals in all watersheds, except Malibu Creek. 
 

• Ammonia in all watersheds, except Malibu Creek and San Gabriel River 
watersheds. 

 
• Sulfate in Malibu Creek watershed.  Sulfate was also the only constituent for 

which at least 67 percent of samples exceeded the most stringent applicable 
water quality standards in this watershed during the 2007-08 storm year. 

 
Notable differences between this year’s results and the 1994-2005 list of Constituents of 
Concern in the 1994-2005 Integrated Receiving Water Impact Report included: 
 

• None of the dissolved metals were found to be an issue in any of the watersheds 
during this monitoring season.  However, dissolved metals were identified as 
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County of Los Angeles Department of Public Works ES-4 

Constituents of Concern in Coyote Creek, Los Angeles River, Dominguez 
Channel, and Ballona Creek in the 1994-2005 Integrated Receiving Water 
Impacts Report. 

 
• Cyanide was a priority in Ballona Creek, Coyote Creek, and Dominguez Channel 

only during the first storm season event (2007-08 Event 21) as opposed to all 
watersheds as reported in the 1994-2005 Integrated Receiving Water Impacts 
Report. 

 
• Ammonia was not identified as a Constituent of Concern in the 1994-2005 

Integrated Receiving Water Impacts Report, but Ammonia was a priority at all 
stations, except at Malibu Creek and San Gabriel River mass emission stations.  

 
• Sulfate was not identified as a Constituent of Concern in the 1994-2005 

Integrated Receiving Water Impacts Report, but Sulfate was a priority at Malibu 
Creek mass emission station. 

 
Dry Weather 
Since the Municipal Stormwater Permit requires only two dry-weather samples at each 
mass emission monitoring station, using the priority criteria as the threshold indicates 
that both samples exceeded the water quality standard observations included the 
following:  
 

• The 2007-08 dry-weather exceedances differed from those on the list of 
Constituents of Concern identified in the 1994-2005 Integrated Receiving Water 
Impacts Report. 

 
• Only one exceedance of the water quality standards for Aluminum was found at 

San Gabriel River and another for Copper at Dominguez Channel during  
dry-weather monitoring this season. 

 
• Cyanide exceedances were not found in any dry weather samples collected 

during this season, whereas it was a listed Constituent of Concern across all 
watersheds in the 1994-2005 Integrated Receiving Water Impacts Report. 

 
• Fecal Coliform was a priority at Dominguez Channel mass emission station.  

Malibu Creek’s and Santa Clara River’s dry-weather samples indicated no 
exceedances of the water quality standards for Fecal Coliform during this 
season. 

 
• Chloride and Total Dissolved Solids (TDS) were not identified as Constituents of 

Concern in the 1994-2005 Integrated Receiving Water Impacts Report.  
However, all dry weather samples this year exceeded the water quality objective 
guidelines at Santa Clara River for Chloride; and Ballona Creek, Coyote Creek, 
and Dominguez Channel for TDS. 
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• There are no water body specific objectives for TDS at Ballona Creek, Coyote 
Creek, and Dominguez Channel.  The effluent limit was based upon the 
guidelines in the Basin Plan, which would be protective of the potential MUN 
(Municipal Drinking Water Supply) Beneficial Use. 

 
Loading and Trend Analysis 
Samples were collected and analyzed for TSS at all mass emission stations equipped 
with automated samplers for all storm events that resulted in at least 0.25-inch rainfall 
as required by the Municipal Stormwater Permit. 
 
Some first flush phenomena are observed, primarily with pollutants associated with 
particulate matter, and storms with greater runoff volumes typically have larger pollutant 
loadings.  An analysis of historical long-term temporal trends can be found in the  
1994-2005 Integrated Receiving Water Impacts Report.  Additional long-term trend 
analysis will be conducted for the next Integrated Receiving Water Impacts Report. 
 
The following conclusions were deduced from the loading analysis: 
 

• First flush phenomenon was observed for most constituents whose 
concentrations came either from their insoluble or suspended form (i.e. TSS, oil 
and grease, etc…) or from a combination of their insoluble or suspended form 
and their dissolved form (i.e., total metals). 

 
• The total runoff volume and pollutant loading at the Los Angeles River  

Monitoring Station was usually higher than at the other monitoring stations 
probably because Los Angeles River watershed has approximately two to 
twenty-five times the surface area of the other watersheds. 

 
• The Los Angeles River is the largest contributor of TSS out of the seven mass 

emission stations monitored, although other watersheds sometimes contribute 
larger loads during particular storm events. 

 
• Five of the seven mass emissions stations exhibited first flush phenomena for 

TSS.  TSS concentrations tended to decrease with fluctuation over the season 
except at Malibu Creek, and concentrations in the San Gabriel watershed varied 
largely by storm.  

 
• TSS concentrations were usually higher during wet weather than during  

dry-weather sampling events. 
 

• High levels of Aluminum, Copper, and Zinc were observed at most mass 
emission stations during most events, and the metals levels tended to decline 
through the storm season. 

 
• High levels of Fecal Coliform and Ammonia were also observed at most mass 

emission stations during most events. 
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Correlation Study 
An analysis of the correlation between metals and other constituents and TSS levels for 
two mass emission monitoring stations (San Gabriel River and Santa Clara River) and 
one tributary monitoring station (Upper San Jose Creek) was performed.  Only 
constituents that had at least three detections during the 2007-08 storm season were 
included in the analysis.  Dry-weather data were not included in this correlation analysis 
as only two dry-weather events were conducted.  Only those correlations with an R2 
value greater than 0.85 are presented in this report. 
 
Background 
The 1994-2005 Integrated Receiving Water Impacts Report presented an analysis of 
the metals and TSS correlation.  This report found that there was poor correlation 
between TSS and metals in all watersheds except the Santa Clara River watershed.  It 
was suggested to remove the TSS correlation requirement from the permit in order to 
free up resources for increased tributary monitoring.  These suggestions were included 
in the 2006 Report on Waste Discharge.  In anticipation of the RWQCBs concurrence, 
TSS correlation analysis was only conducted for the Santa Clara River watershed, 
Ballona Creek watershed and the Adams Drain watershed in the 2005-06 Stormwater 
Monitoring Report; and for the Santa Clara River watershed, San Gabriel River 
watershed and the Upper San Jose Creek watershed in the 2006-07 Stormwater 
Monitoring Report. 
 
Public Works continued the reduced TSS correlation efforts recommended in the  
2006 Report of Waste Discharge as we did not receive any communication from the 
Regional Water Quality Control Board (RWQCB) directing otherwise. 
 
Current Efforts 
TSS correlations were prepared for the Santa Clara River, the San Gabriel River, and 
Upper San Jose Creek in this report.  A trend line was projected on each of the 
constituent-versus-TSS plots and the coefficient of determination (R2) was calculated to 
see if there was any correlation between the concentrations for each constituent and 
TSS (Figure 4-5).  The closer the value of R2 is to the number one, the stronger the 
correlation of the two variables.  A value of 0.85 was chosen as a threshold. 
 
The following conclusions were deduced from the correlation study analysis: 
 

• The Santa Clara River Watershed, which the 1994-2005 Integrated Receiving  
Water Impacts Report indicated exhibited the largest number of correlations, had 
20 constituents that correlated with TSS with an R2 value greater than 0.85, the 
selected threshold.  Of those 20 constituents, the highest observable R2 value 
was 1 (Iron) and the lowest was 0.87268 (Dissolved Nickel). 

 
o Metals such as Iron, Chromium, Copper, Aluminum, Zinc, Barium, Nickel, 

Lead, and especially the insoluble form of these metals (the difference 
between the total concentration and the dissolved concentration) exhibited a 
strong correlation with TSS, suggesting that the removal of TSS will possibly 
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help reduce their levels in the water and help achieve the water quality 
objectives. 

 
• The San Gabriel River Watershed had only 4 constituents with an R2 value 

greater than 0.85. Of those 4 constituents, the highest observable R2 value was 
0.99991 (Chloride) and the lowest was 0.91599 (Aluminum). 

 
o Aluminum is the only metal that showed a strong correlation with TSS in the 

San Gabriel watershed and Appendix B 2007-08 Sampling Results for  
San Gabriel River indicated exceedances of Aluminum in accordance with the 
Basin Plan.  Dissolved Aluminum was not detected in any of the stormwater 
samples collected during the 2007-08 storm year.  This suggests that 
Aluminum was mainly in its insoluble form; and therefore, the removal of TSS 
will definitely help reduce the level of Aluminum in the water and possibly help 
achieve the water quality objective set forth in the Basin Plan.   

 
• The Upper San Jose Creek Watershed had 17 constituents with a R2 value 

greater than 0.85. Of those 17 constituents, the highest observable R2 value was 
0.99944 (Barium) and the lowest was 0.87868 (Alkalinity as CaCO3). 

 
o Similar to the case of the Santa Clara Watershed, metals in the Upper  

San Jose Creek Watershed such as  Barium, Lead, Copper, Iron, Aluminum, 
Zinc, Nickel, Chromium, and especially the insoluble form of these metals (the 
difference between the total concentration and the dissolved concentration) 
exhibited a strong correlation with TSS.  Appendix B 2007-2008 Sampling 
Results for Upper San Jose Creek indicated that Lead, Copper, and Zinc 
exceeded water quality objectives from the CMC of the CTR, and Aluminum 
exceeded its water quality objective in accordance with the Basin Plan.  Thus, 
the removal of TSS will possibly help reduce the levels of these metals in the 
water and help achieve the water quality objectives. 

 
• Aluminum had a very strong correlation with TSS for San Gabriel River (major 

river) and Upper San Jose Creek (tributary merging into major river).  This 
association of Aluminum with particulate matter should be considered when 
implementing source identification and enforcement activities.  

 
• TSS correlation may prove to be a useful tool in the selection of appropriate 

BMPs to remove sediment. 
 

• Use of the newly created Integrated Water Quality Database will allow for more 
extensive TSS correlation efforts in the future.   

 
1.2 Water Column Toxicity Monitoring 

The purpose of water column toxicity monitoring is to evaluate the extent and 
causes of toxicity in receiving waters and to modify and utilize the SQMP to 
implement practices that eliminate or reduce sources of toxicity in stormwater. 
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Water column toxicity monitoring was performed at all mass emission sites in 
accordance with the Municipal Stormwater Permit.  In total, four samples were analyzed 
for toxicity at each site.  Dry-weather samples were collected on November 28, 2007 
(2007-2008Event27), and April 9, 2008 (2007-2008Event47); and wet-weather samples 
were collected during the first rain event of the season on September 22, 2007  
(2007-2008Event21), and during the second rain event of the season on  
November 30, 2007 (2007-2008Event30), at all mass emission sites. 
 
Toxicity test results included the No Observed Effect Concentration (NOEC), 50 percent 
Effective Concentration (EC50), 50 percent Lethal Concentration (LC50), and toxicity 
unit (TU).  NOEC is the highest concentration of toxicant that would cause no 
observable adverse effects on the test organisms, which means the values for the 
observed responses statistically are insignificantly different from the controls.  EC50 is 
the toxicant concentration that would cause an observable adverse effect on a quantal 
response (such as death, fertilization, germination, or development) in 50 percent of the 
test population.  When the observable effect is death or immobility, the term Lethal 
Concentration or LC is used in place of the term Effective Concentration or EC.  TU is 
defined in the permit as 100/(LC50 or EC50).  A TU value greater than or equal to 1.00 
is considered substantially toxic and requires a TIE.  
 
The following conclusions were deduced from the water column toxicity testing:  
 

• Ceriodaphnia dubia survival and reproduction were significantly affected by 
exposure to the dry-weather sample collected from Los Angeles River mass 
emission site on April 9, 2008.  That sample had TU values equal to 2.91 
(survival) and 2.26 (reproduction).  The baseline test conducted on the sample 
did not detect any toxicity, indicating no purpose to continue with further TIE 
manipulations.  The toxicant was most likely associated with volatile 
compound(s). 

 
• Sea urchin fertilization was only significantly affected by exposure to the  

dry-weather sample collected from the Ballona Creek mass emission site on  
November 28, 2007.  That sample had TU value equal to 2.64.  The baseline test 
conducted on the sample did not detect any toxicity, indicating no purpose to 
continue with further TIE manipulations.  The toxicant was most likely associated 
with volatile compound(s). 

 
• Ceriodaphnia dubia survival and reproduction were significantly affected by 

exposure to the wet-weather sample collected from Malibu Creek mass emission 
site on September 22, 2007.  That sample had TU values equal to 3.20 (survival) 
and 2.90 (reproduction).  The baseline test conducted on the sample did not 
detect any toxicity, indicating no purpose to continue with further TIE 
manipulations.  The toxicant was most likely associated with volatile 
compound(s). 
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• Sea urchin fertilization was significantly affected by exposure to the wet-weather 
samples collected from four mass emission sites (Malibu Creek, San Gabriel 
River, Dominguez Channel, and Santa Clara River) on September 22, 2007.  
These samples had TU values equal to 1.33, 2.05, 1.25, and 3.13, respectively.  
In accordance with the Permit, TIEs were attempted on these samples and 
toxicity was not observed during the baseline toxicity testing, indicating no 
purpose for furtherance of the TIE analysis.  The toxicant was most likely 
associated with volatile compound(s). 

 
• Sea urchin fertilization was significantly affected by exposure to the wet-weather 

sample collected from the Santa Clara River mass emission site on  
November 30, 2007.  That sample had TU value equal to 1.24.  The baseline test 
conducted on the sample did not detect any toxicity, indicating no purpose to 
continue with further TIE manipulations.  The toxicant was most likely associated 
with volatile compound(s). 

 
1.3 Tributary Monitoring 

The purpose of tributary monitoring is to: 
 

• Identify subwatersheds where stormwater discharges are causing or 
contributing to exceedances of water quality standards. 

 
• To prioritize drainage and subdrainage areas that need management actions.   

 
Sampling for the 2007-08 season was conducted at six tributary monitoring stations in 
the San Gabriel River Watershed.  The tributaries monitored included: 
 

• Big Dalton Wash/Walnut Creek. 
 

• Puente Creek. 
 

• Upper San Jose Creek. 
 

• Maplewood Channel. 
 

• North Fork Coyote Creek. 
 

• Storm Drain 21 (Artesia-Norwalk Drain).   
 
A total of five storm events, including the first storm of the season, and two dry events 
were sampled at each tributary monitoring site.   
 
It was not possible to accurately identify any issues based on dry-weather results as 
only two samples were taken at each tributary monitoring station in compliance with the 
Municipal Stormwater Permit as modified by the Los Angeles RWQCB.  Nevertheless, 
efforts were extended to analyze data from the two dry-weather events. 
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A comparison was made between tributary water quality results and the most stringent 
water quality objectives from the Basin Plan and the CMC of the CTR.  To be consistent 
with the analyses for mass emission stations, the same priority criteria was applied.  To 
help focus management actions, a ranking based upon the Mean Magnitude of 
Exceedance Ratios (MMER) per tributary was created for each of the constituents for 
which at least 67 percent of samples exceeded applicable water quality standards.  The 
magnitude of exceedance ratio was calculated by dividing the strictest applicable water 
quality objective for a constituent into its reported value for each sampling event.  The 
MMER then was the average magnitude of exceedance.  The confidence level (or 
probability) for the mean concentration of a constituent in question to significantly 
exceed its water quality objective was also calculated in combination with analysis of 
variance and mean comparison analysis to help confirm the ranking order. 
 
The following conclusions were drawn from the wet-weather tributary comparison study: 
 

• These wet-weather results align generally with the Constituents of Concern for 
San Gabriel River and Coyote Creek Mass Emission stations, respectively, 
identified in the 1994-2005 Integrated Receiving Water Impacts Report. 

 
• Priorities were not found for Lead and Dissolved Lead, which were identified as 

Constituents of Concern in San Gabriel River and Coyote Creek in the 1994-
2005 Integrated Receiving Water Impacts Report. 

 
• Ammonia was not identified in that list of Constituents of Concern for San Gabriel 

River or Coyote Creek in the 1994-2005 Integrated Receiving Water Impacts 
Report.  Nevertheless, priorities for Ammonia were found at all tributary sites. 

 
• Total Zinc was also not identified in the above list of Constituents of Concern for 

San Gabriel River or Coyote Creek in the 1994-2005 Integrated Receiving Water 
Impacts Report, yet priorities for Total Zinc were found in Dalton/Walnut Creek, 
Puente Creek, Maplewood Channel, and SD21 monitoring sites. 

 
• Total Aluminum was not a Constituent of Concern in Coyote Creek according to 

the 1994-2005 Integrated Receiving Water Impacts Report, yet priorities were 
found in both North Fork Coyote Creek and Maplewood Channel. 

 
• Cyanide was not found to be a priority in any tributary.  However, it was identified 

in the 1994-2005 Constituents of Concern list for both San Gabriel River and 
Coyote Creek. 

 
• The San Gabriel River watershed would benefit from focusing management 

actions on Dalton/Walnut Creek for Total Aluminum, Total Copper, and Total 
Zinc; on Upper San Jose Creek for Fecal Coliform; and on Puente Creek for 
Ammonia. 

 
• The Coyote Creek Watershed would benefit from focusing management actions 
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on Maplewood Channel for Ammonia, Total Aluminum, Total Copper, Total Zinc; 
and on North Fork Coyote Creek for Fecal Coliform. 

 
The following conclusions were drawn from the dry-weather tributary comparison study: 
 

• Of the constituents that exceeded the priority threshold described above, only 
Fecal Coliform aligns with the list of Constituents of Concern for San Gabriel 
River and Coyote Creek in the 1994-2005 Integrated Receiving Water Impacts 
Report. 

 
• Total Copper, which was identified as Constituent of Concern in both San Gabriel 

River and Coyote Creek in 1994-2005 Integrated Receiving Water Impacts 
Report, was a priority only in Dalton/Walnut Creek 

 
• Priorities were not found for Dissolved Lead in the Coyote Creek tributaries, nor 

for Cyanide in either the San Gabriel River tributaries or the Coyote Creek 
tributaries. 

 
• None of the tributary sites had priorities for Total Lead. 

 
• Dry-weather samples indicated priorities for TDS in Puente Creek, Upper San 

Jose Creek, Maplewood Channel, and North Fork Coyote Creek.  There are no 
water body specific objectives for TDS in these tributaries; and therefore, the 
effluent limit was based upon the guidelines in the Basin Plan, which would be 
protective of the potential MUN (Municipal Drinking Water Supply) Beneficial 
Use. 

 
• Dry-weather sample results indicated that Puente Creek, Upper San Jose Creek, 

and Artesia-Norwalk Storm Drain (SD 21) had priorities for Ammonia.  Ammonia 
was not on the 1994-2005 list of Constituents of Concern for  
San Gabriel River or Coyote Creek. 

 
• The San Gabriel River watershed would benefit from focusing management 

actions on Dalton/Walnut Creek for Fecal Coliform and Total Copper; on Upper 
San Jose Creek for Ammonia; and on Puente Creek for Total Dissolved Solids. 

 
• The Coyote Creek Watershed would benefit from focusing management actions 

on SD 21 for Fecal Coliform and Ammonia; Maplewood Channel for  
Total Copper; and on North Fork Coyote Creek for Total Dissolved Solids. 

 
1.4 Shoreline Monitoring 

The City of Los Angeles is required to monitor shoreline stations to evaluate the 
impacts to coastal receiving waters and impacts to recreational beneficial uses 
resulting from stormwater/urban runoff.  Also, the Municipal Stormwater Permit 
requires the City of Los Angeles to annually assess shoreline water quality data 
and submit it to the Principal Permittee for inclusion in the monitoring report.  The 
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City of Los Angeles’ report is attached as Appendix D.  Note that the Los Angeles 
County Flood Control District (LACFCD) Principal Permittee, does not 
necessarily agree with all statements and conclusions presented by the  
City of Los Angeles. 

 
 1.5 Trash Monitoring 

The objectives of trash monitoring are to: 
 

• Assess the quantities of trash in receiving waters after storm events. 
 
• Identify areas impaired for trash.   

 
Visual observations of trash were made and a minimum of one photograph at each 
mass emission station was taken after four storm events including the first storm event. 
 
Results of trash compliance monitoring for unincorporated Los Angeles County areas 
and for some cities in the Ballona Creek watershed are included in Appendix I.  Also 
included are results from the unincorporated Los Angeles County areas for the  
Los Angeles River watershed. 
 
2.0 REGIONAL MONITORING 
 
2.1 Estuary Sampling 

LACFCD is participating in the coastal ecology committee of the Bight 2003 
project coordinated by the Southern California Coastal Waters Research Project 
(SCCWRP), in compliance with Section II.F of the Monitoring and Reporting 
Program of the stormwater monitoring requirements.  The two primary objectives 
of Bight 2003 are to estimate the extent and magnitude of ecological change in 
the Southern California Bight and to determine the mass balance of pollutants 
that currently reside within the Southern California Bight.  Regional monitoring 
components include coastal ecology, shoreline microbiology, and water quality.  
This project has been conducted in collaboration with various organizations 
including regulators, wastewater and stormwater permittees, and citizen 
volunteers under the coordination of SCCWRP. 

 
The goal of the Estuary Sampling program is to supplement the regional 
monitoring of the Southern California Bight estuarine habitats by sampling 
estuaries for sediment chemistry, sediment toxicity, and benthic 
macroinvertebrate diversity to determine the spatial extent of sediment fate from 
stormwater, and the magnitudes of its effects.  In the LACFCD, the estuaries 
sampled were those of Malibu Creek, Ballona Creek, Los Angeles River,  
San Gabriel River, and Dominguez Channel.  
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All reports pertinent to the Bight 2003 Project have been completed by SCCWRP 
and were released on their website in Summer 2007. 

 
The website address is: http://www.sccwrp.org/regional/03bight/03docs.html 

 
2.2 Bioassessment 

Bioassessments aid in evaluating a water body’s qualitative integrity by detecting  
biological responses and trends resulting from exposure to pollution within 
watersheds.  An ultimate goal is to identify probable causes of impairment not 
detected by chemical and physical water quality analysis.  The Monitoring and 
Reporting Program, Section II.G of the Stormwater Monitoring Permit requires 
Public Works to perform stream bioassessments in October every year.  
Sampling sites were spread throughout each of the six major watersheds and 
were selected to represent the diverse environments of the Los Angeles region.  
Table 1-1 lists the sampling station locations and Figure 1-1 is a map showing 
the sampling stations geographical location.   

 
The State’s Surface Water Ambient Monitoring Program will take information 
gathered from the biological surveys in the LACFCD and combine it with data 
collected from surrounding counties to refine an Index of Biotic Integrity (a 
quantitative multi-metric scoring system for assessing the quality of benthic 
macroinvertebrate assemblages), for the Southern California region.  The final 
report from the most recent year of the Bioassessment Monitoring Program 
(2007) is included in Appendix H of this annual report. 

 
Some program findings included: 

 
• The Cold Creek station had the highest Index of Biotic Integrity score 

warranting a Good rating.   
 

• The upstream sites of the Arroyo Seco and San Gabriel River received Fair 
ratings. 

 
• The fourteen other sites had Poor to Very Poor ratings. 

 
• Five of the seventeen stations were located in highly modified, concrete-lined 

urban water courses, and these sites all had Index of Biotic Integrity ratings of 
Poor or Very Poor. 

 
• Comparison of Index of Biotic Integrity scores for the five survey years to date 

did not indicate any change at any of the sites. 
 
3.0 SPECIAL STUDIES 

LACFCD is conducting the following special monitoring programs as required by 
the 2001 Municipal Stormwater Permit: 

 

RB-AR47364



 Executive Summary 
 

County of Los Angeles Department of Public Works ES-14 

3.1 New Development Impacts Study in the Santa Clara Watershed 
The objective of the New Development Impacts Study in the Santa Clara 
Watershed is to evaluate the effectiveness of the Standard Urban Stormwater 
Mitigation Plan (SUSMP) BMPs at reducing pollutants in stormwater runoff.   

 
The Permit originally required the LACFCD, with support from the City of Santa 
Clarita, to sample stormwater runoff in two similar watersheds, one developed 
with SUSMP and the other without.  After failing to find two similar catchments 
developed with and without SUSMP guidelines, the Regional Board, in a letter 
dated March 7, 2003, allowed the LACFCD and the City of Santa Clarita to fulfill 
this permit requirement by simulating the expected improvements  
from implementation of SUSMP through a mathematical modeling.  On  
November 13, 2003, we submitted a work plan for the modeling to the Regional 
Board.  The USEPA’s Stormwater Management Model was used to conduct a 
deterministic hydrological modeling coupled with a stochastic Monte Carlo 
approach for modeling stormwater runoff water quality.  A small watershed 
tributary to the Santa Clara River in the western side of the City of Santa Clarita 
was selected for the modeling.  The 160-acre drainage area of this pre-SUSMP 
site includes a mix of residential, commercial, transportation, and open space 
land uses.  

A monitoring station and rain gage were installed at the outlet of the watershed to 
monitor the existing flow and water quality.  The station included a flow meter 
and automatic sampler.  The hydrologic data monitored for the site includes 
rainfall and storm drain flow data during the 2006/07 wet season. Water quality 
analysis associated with storm events during the monitoring period is conducted 
for metals, nutrients, indicator bacteria, pH, conductivity, hardness, and 
suspended solids.  Over the course of the monitoring period (10/2006-05/2007), 
three storm events were successfully monitored and water samples were 
analyzed for water quality constituents. In addition to the three major storm 
events, monitoring of three minor storms for limited water quality constituents 
was also conducted.  Monitoring data were used to calibrate the hydrologic 
model.  

The modeling consisted of three scenarios: existing condition (developed without 
SUSMP), SUSMP condition, and pre-development condition. The existing 
scenario was calibrated using monitored storm events.  For the SUSMP scenario 
six BMPs were evaluated: (i) detention basin, (ii) infiltration basin,  
(iii) disconnected imperviousness/cisterns, (iv) bioretention cells/media filters,  
(v) biofilters/swales, and (vi) hydrodynamic devices. For all of these BMPs, it is 
assumed that BMPs are designed to treat the SUSMP storm, which is 0.75 inch. 

The final report for this project was submitted to the Regional Board on  
April 7, 2008. 
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Some of the findings of the study included: 
 

• The peak flow for the predeveloped condition is estimated at only 10 percent  of 
the existing condition. 

 
• The only two BMPs that meet the SUSMP requirement for no change in peak 

flow are infiltration and detention basins. 
 

• Bioretention cells/media filters, grass swales, and hydrodynamic devices 
performed similarly in pollutant reduction, but had minimal or no impact on peak 
flow or total volume reduction.  

 
• Infiltration basin is the only BMP that meets the SUSMP requirement for both 

peak flow and water quality goals. Therefore, unless infiltration basins are 
employed, additional infiltration or advanced treatment BMPs or combinations of 
these traditional treatment BMP types will be required to meet water quality 
objectives and sufficiently mitigate peak flows. 

 
• Besides infiltration basins, the most effective BMP combination is detention 

basins plus any other BMP types that most closely achieve water quality 
objectives (e.g., media filters/bioretention, grass swales, or hydrodynamic 
devices). 

 
3.2 Peak Discharge Impact Study 

The study was conducted to fulfill the requirement to develop numeric criteria for 
peak flow control by assessing the potential cause and effect relationships 
between urbanization in watersheds and stream erosion in the LACFCD. 
 
An Executive Summary from the study results was included in Appendix B of the  
1994-2005 Integrated Receiving Water Impacts Report.  The Executive Summary 
can be found at http://ladpw.org/wmd/NPDES/1994-05_report/contents.html 

 
3.3 Best Management Practices Effectiveness Study 

Sampling of all BMPs in the BMP Effectiveness Study was completed in the 
2006–07 season. 

 
Recommendations 
The core monitoring program as prescribed in the Permit is designed to achieve the 
objectives in Section 1.1.  However, in actuality data gathered by the program are 
insufficient for use in identifying pollution sources, making management decisions with 
respect to BMP implementation, and evaluating the effectiveness of existing control 
measures.  Answering these questions would require more targeted, and possibly more 
localized, monitoring programs.  The beginning of such a program is under development 
by the LACFCD as described in its Receiving Waters Limitations Compliance Report 
submitted to the Regional Board on October 15, 2007.   
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Many of the polychlorinated biphenyls, SOVs, and chlorinated pesticides cannot be 
compared to the water quality standards because there are no standards listed in the 
Basin Plan or CTR.  However, even if there were water quality standards, all of these 
constituents were not detected at any of the mass emission or tributary monitoring 
stations.  We recommend sampling for these constituents one time per year during the 
first storm event. 
 
There appears to be some correlation between sediments and certain constituents.  
Further analysis is recommended. 
 
The Permit is unclear with regard to which water quality standards to be applied to each 
of the monitoring programs.  To reduce any uncertainty, we request that the Los 
Angeles RWQCB provide a current compilation of applicable water quality standards. 
 
Best Management Practices Implementation 
Priorities found at various sites during this monitoring year included Aluminum, Copper, 
Zinc, TDS, Sulfate, Chloride, Fecal Coliform, and Ammonia.  Discussion of BMP 
implementation is not possible in this Annual Monitoring Report.  Long term trends will 
need to be determined and analyzed prior to making any management decisions 
regarding BMP implementation. 
 
P:\wmpub\DATA MANAGEMENT\Monitoring\0708 MS4 Monitoring Data\Write-up\07-08 Executive Summary_fg.doc 
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Big Dalton Wash & Walnut Creek
at Francisquito Ave (TS 13)

Data contained in this map is produced in whole or in part
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Figure 2-10

(TG Page 638)
San Gabriel Watershed
Tributary Monitoring Site
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Puente Creek
at Don Julian Rd (TS 14)

Data contained in this map is produced in whole or in part
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(TG Page 638)
San Gabriel Watershed
Tributary Monitoring Site
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Upper San Jose Creek
at Don Julian Rd (TS 15)

Data contained in this map is produced in whole or in part
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Figure 2-12

(TG Page 638)
San Gabriel Watershed
Tributary Monitoring Site
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North Fork Coyote Creek
at Artesia Blvd (TS 17)

Data contained in this map is produced in whole or in part
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map is copyrighted, and reproduced with permission
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Figure 2-14

(TG Page 737)

San Gabriel Watershed
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Figure 2-15

(TG Page 796)

San Gabriel Watershed
Tributary Monitoring Site
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Figure 4-1
Historic Los Angeles Monthly Wet Season Rainfall at Station #716, Ducommun St., Los Angeles

0

1

2

3

4

5

6

7

October November December January February March April May

Pr
ec

ip
ita

tio
n 

(in
.)

2007-2008

137Year Average

RB-AR47384



Figure 4-2  
Los Angeles Annual (Wet Season) Rainfall at Station #716, Ducommun St., Los Angeles 
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Figure 4-3a.1.1 Comparison of  Aluminum Data with 

Water Quality Standards at Ballona Creek
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Figure 4-3a.1.2 Comparison of  Antimony Data with 

Water Quality Standards at Ballona Creek
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Figure 4-3a.1.3 Comparison of  Arsenic Data with 

Water Quality Standards at Ballona Creek
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Figure 4-3a.1.4 Comparison of  Barium Data with 

Water Quality Standards at Ballona Creek
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Figure 4-3a.1.5 Comparison of  Beryllium Data with Water 

Quality Standards at Ballona Creek
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Figure 4-3a.1.6 Comparison of  Cadmium Data with Water 

Quality Standards at Ballona Creek
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Figure 4-3a.1.7 Comparison of  Chloride Data with Water 

Quality Standards at 
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Figure 4-3a.1.8 Comparison of  Chromium Data with 

Water Quality Standards at Ballona Creek
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Figure 4-3a.1.9 Comparison of  Copper Data with 

Water Quality Standards at Ballona Creek
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Figure 4-3a.1.10 Comparison of  Cyanide Data with 

Water Quality Standards at Ballona Creek
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Figure 4-3a.1.11 Comparison of  Dissolved 

Chromium Data with Water Quality Standards at 

Ballona Creek
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Figure 4-3a.1.12 Comparison of  Dissolved Copper 

Data with Water Quality Standards at Ballona Creek
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Figure 4-3a.1.13 Comparison of  Dissolved Lead Data 

with Water Quality Standards at Ballona Creek
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Figure 4-3a.1.14 Comparison of  Dissolved Nickel Data 

with Water Quality Standards at Ballona Creek
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Figure 4-3a.1.15 Comparison of  Dissolved Oxygen 

Data with Water Quality Standards at Ballona Creek
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Figure 4-3a.1.16 Comparison of  Dissolved Zinc Data with 

Water Quality Standards at Ballona Creek

0

50

100

150

200

250

300

350

400

08/07 09/07 11/07 01/08 02/08 04/08 06/08

Date

 D
is

s
o

lv
e

d
 Z

in
c

 (
u

g
/L

)

Data

CMC

RB-AR47389



Figure 4-3a.1.17 Comparison of  Fecal Coliform Data with 

Water Quality Standards at Ballona Creek
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Figure 4-3a.1.18 Comparison of  Lead Data with Water 

Quality Standards at Ballona Creek
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Figure 4-3a.1.19 Comparison of  Methylene Blue Active 

Substances (MBAS) Data with Water Quality Standards at 

Ballona Creek
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Figure 4-3a.1.20 Comparison of  Nickel Data with Water 

Quality Standards at Ballona Creek
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Figure 4-3a.1.21 Comparison of  Nitrite-N Data with Water 

Quality Standards at Ballona Creek
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Figure 4-3a.1.22 Comparison of  pH Data with Water 

Quality Standards at Ballona Creek
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Figure 4-3a.1.23 Comparison of  Selenium Data with Water 

Quality Standards at Ballona Creek
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Figure 4-3a.1.24 Comparison of  Silver Data with 

Water Quality Standards at Ballona Creek
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Figure 4-3a.1.25 Comparison of  Sulfate Data with 

Water Quality Standards at Ballona Creek
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Figure 4-3a.1.26 Comparison of  Total Dissolved Solids 

Data with Water Quality Standards at Ballona Creek
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Figure 4-3a.1.27 Comparison of  Zinc Data with Water Quality 

Standards at Ballona Creek
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Figure 4-3a.2.1 Comparison of  Aluminum Data with 

Water Quality Standards at Malibu Creek

0

1000

2000

3000

4000

5000

6000

7000

8000

08/07 09/07 11/07 12/07 02/08 04/08

Date

T
o

ta
l 
A

lu
m

in
u

m
 (

u
g

/L
)

Data Limit

Figure 4-3a.2.2 Comparison of  Antimony Data with 

Water Quality Standards at Malibu Creek
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Figure 4-3a.2.3 Comparison of  Arsenic Data with Water 

Quality Standards at Malibu Creek
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Figure 4-3a.2.4 Comparison of  Barium Data with Water 

Quality Standards at Malibu Creek
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Figure 4-3a.2.5 Comparison of  Cadmium Data with 

Water Quality Standards at Malibu Creek
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Figure 4-3a.2.6 Comparison of  Chloride Data with 

Water Quality Standards at Malibu Creek
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Figure 4-3a.2.7 Comparison of  Chromium Data with 

Water Quality Standards at Malibu Creek
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Figure 4-3a.2.8 Comparison of  Copper Data with Water 

Quality Standards at Malibu Creek
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Figure 4-3a.2.9 Comparison of  Cyanide Data with Water 

Quality Standards at Malibu Creek
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Figure 4-3a.2.10 Comparison of  Dissolved Cadmium 

Data with Water Quality Standards at Malibu Creek
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Figure 4-3a.2.11 Comparison of  Dissolved Chromium 

Data with Water Quality Standards at Malibu Creek
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Figure 4-3a.2.12 Comparison of  Dissolved Copper Data 

with Water Quality Standards at Malibu Creek
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Figure 4-3a.2.13 Comparison of  Dissolved Nickel Data 

with Water Quality Standards at Malibu Creek
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Figure 4-3a.2.14 Comparison of  Dissolved Oxygen Data 

with Water Quality Standards at Malibu Creek
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Figure 4-3a.2.15 Comparison of  Dissolved Zinc Data 

with Water Quality Standards at Malibu Creek
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Figure 4-3a.2.16 Comparison of  Fecal Coliform Data 

with Water Quality Standards at Malibu Creek
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Figure 4-3a.2.17 Comparison of  Lead Data with Water 

Quality Standards at Malibu Creek

0

400

800

1200

1600

2000

09/07 10/07 11/07 12/07 01/08 02/08 04/08

Date

 L
e
a
d

 (
u

g
/L

)

Data

CMC

Figure 4-3a.2.18 Comparison of  Methylene Blue Active 

Substances (MBAS) Data with Water Quality Standards 

at Malibu Creek
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Figure 4-3a.2.19 Comparison of  Nickel Data with Water 

Quality Standards at Malibu Creek
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Figure 4-3a.2.20 Comparison of  pH Data with Water 

Quality Standards at Malibu Creek
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Figure 4-3a.2.21 Comparison of  Selenium Data with 

Water Quality Standards at Malibu Creek
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Figure 4-3a.2.22 Comparison of  Silver Data with Water 

Quality Standards at Malibu Creek
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Figure 4-3a.2.23 Comparison of  Sulfate Data with Water 

Quality Standards at Malibu Creek
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Figure 4-3a.2.24 Comparison of  Total Dissolved Solids 

Data with Water Quality Standards at Malibu Creek
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Figure 4-3a.2.25 Comparison of  Zinc Data with Water 

Quality Standards at Malibu Creek

0

200

400

600

800

1000

1200

09/07 10/07 11/07 12/07 01/08 02/08 04/08

Date

 Z
in

c
 (

u
g

/L
)

Data

CMC

RB-AR47399



Figure 4.3a.3.1 Comparison of  Aluminum Data with 

Water Quality Standards at Los Angeles River
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Figure 4.3a.3.2 Comparison of  Antimony Data with 

Water Quality Standards at Los Angeles River
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Figure 4.3a.3.3 Comparison of  Arsenic Data with Water 

Quality Standards at Los Angeles River
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Figure 4.3a.3.4 Comparison of  Barium Data with Water 

Quality Standards at Los Angeles River
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Figure 4.3a.3.5 Comparison of  Cadmium Data with 

Water Quality Standards at Los Angeles River
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Figure 4.3a.3.6 Comparison of  Chloride Data with Water 

Quality Standards at Los Angeles River
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Figure 4.3a.3.7 Comparison of  Chromium Data with 

Water Quality Standards at Los Angeles River
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Figure 4.3a.3.8 Comparison of  Copper Data with Water 

Quality Standards at Los Angeles River
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Figure 4.3a.3.9 Comparison of  Cyanide Data with Water 

Quality Standards at Los Angeles River
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Figure 4.3a.3.10 Comparison of  Dissolved Chromium 

Data with Water Quality Standards at Los Angeles River
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Figure 4.3a.3.11 Comparison of  Dissolved Copper Data 

with Water Quality Standards at Los Angeles River
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Figure 4.3a.3.12 Comparison of  Dissolved Lead Data 

with Water Quality Standards at Los Angeles River
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Figure 4.3a.3.13 Comparison of  Dissolved Nickel Data 

with Water Quality Standards at Los Angeles River
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Figure 4.3a.3.14 Comparison of  Dissolved Oxygen Data 

with Water Quality Standards at Los Angeles River
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Figure 4.3a.3.15 Comparison of  Dissolved Zinc Data 

with Water Quality Standards at Los Angeles River
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Figure 4.3a.3.16 Comparison of  Fecal Coliform Data 

with Water Quality Standards at Los Angeles River
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Figure 4.3a.3.17 Comparison of  Lead Data with Water 

Quality Standards at Los Angeles River
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Figure 4.3a.3.18 Comparison of  Methylene Blue Active 

Substances (MBAS) Data with Water Quality Standards 

at Los Angeles River
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Figure 4.3a.3.19 Comparison of  Nickel Data with Water 

Quality Standards at Los Angeles River
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Figure 4.3a.3.20 Comparison of  Nitrite-N Data with 

Water Quality Standards at Los Angeles River

0

0.4

0.8

1.2

08/07 09/07 11/07 12/07 02/08 04/08

Date

 N
it

ri
te

-N
 (

m
g

/L
)

Data Limit

RB-AR47404



Figure 4.3a.3.21 Comparison of  pH Data with Water 

Quality Standards at Los Angeles River
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Figure 4.3a.3.22 Comparison of  Selenium Data with 

Water Quality Standards at Los Angeles River
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Figure 4.3a.3.23 Comparison of  Silver Data with Water 

Quality Standards at Los Angeles River
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Figure 4.3a.3.24 Comparison of  Sulfate Data with Water 

Quality Standards at Los Angeles River

0

100

200

300

400

08/07 09/07 11/07 12/07 02/08 04/08

Date

 S
u

lf
a
te

 (
m

g
/L

)

Data Limit

RB-AR47405



Figure 4.3a.3.25 Comparison of  Total Dissolved Solids 

Data with Water Quality Standards at Los Angeles River

0

400

800

1200

1600

08/07 09/07 11/07 12/07 02/08 04/08

Date

 T
o

ta
l 
D

is
s
o

lv
e
d

 S
o

li
d

s
 (

m
g

/L
)

Data Limit

Figure 4.3a.3.26 Comparison of  Zinc Data with Water 

Quality Standards at Los Angeles River
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Figure 4.3a.4.1 Comparison of  Aluminum Data with 

Water Quality Standards at Coyote Creek
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Figure 4.3a.4.2 Comparison of  Antimony Data with 

Water Quality Standards at Coyote Creek
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Figure 4.3a.4.3 Comparison of  Arsenic Data with Water 

Quality Standards at Coyote Creek
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Figure 4.3a.4.4 Comparison of  Barium Data with Water 

Quality Standards at Coyote Creek
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Figure 4.3a.4.5 Comparison of  Beryllium Data with 

Water Quality Standards at Coyote Creek
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Figure 4.3a.4.6 Comparison of  Cadmium Data with 

Water Quality Standards at Coyote Creek
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Figure 4.3a.4.7 Comparison of  Chloride Data with Water 

Quality Standards at Coyote Creek
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Figure 4.3a.4.8 Comparison of  Chromium Data with 

Water Quality Standards at Coyote Creek
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Figure 4.3a.4.9 Comparison of  Copper Data with Water 

Quality Standards at Coyote Creek
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Figure 4.3a.4.10 Comparison of  Cyanide Data with 

Water Quality Standards at Coyote Creek
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Figure 4.3a.4.11 Comparison of  Dissolved Chromium 

Data with Water Quality Standards at Coyote Creek
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Figure 4.3a.4.12 Comparison of  Dissolved Copper Data 

with Water Quality Standards at Coyote Creek
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Figure 4.3a.4.13 Comparison of  Dissolved Lead Data 

with Water Quality Standards at Coyote Creek

0

40

80

120

160

200

240

09/07 10/07 11/07 12/07 01/08 02/08 03/08 04/08

Date

 D
is

s
o

lv
e
d

 L
e
a
d

 (
u

g
/L

)
Data

CMC
Figure 4.3a.4.14 Comparison of  Dissolved Nickel Data 

with Water Quality Standards at Coyote Creek

0

300

600

900

1200

1500

09/07 10/07 11/07 12/07 01/08 02/08 03/08 04/08

Date

 D
is

s
o

lv
e
d

 N
ic

k
e
l 
(u

g
/L

)

Data

CMC

Figure 4.3a.4.15 Comparison of  Dissolved Oxygen Data 

with Water Quality Standards at Coyote Creek
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Figure 4.3a.4.16 Comparison of  Dissolved Zinc Data 

with Water Quality Standards at Coyote Creek
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Figure 4.3a.4.17 Comparison of  Fecal Coliform Data 

with Water Quality Standards at Coyote Creek
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Figure 4.3a.4.18 Comparison of  Lead Data with Water 

Quality Standards at Coyote Creek
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Figure 4.3a.4.19 Comparison of  Methylene Blue Active 

Substances (MBAS) Data with Water Quality Standards 

at Coyote Creek
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Figure 4.3a.4.20 Comparison of  Nickel Data with Water 

Quality Standards at Coyote Creek
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Figure 4.3a.4.21 Comparison of  Nitrite-N Data with 

Water Quality Standards at Coyote Creek
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Figure 4.3a.4.22 Comparison of  pH Data with Water 

Quality Standards at Coyote Creek
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Figure 4.3a.4.23 Comparison of  Selenium Data with 

Water Quality Standards at Coyote Creek
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Figure 4.3a.4.24 Comparison of  Silver Data with Water 

Quality Standards at Coyote Creek
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Figure 4.3a.4.25 Comparison of  Sulfate Data with Water 

Quality Standards at Coyote Creek
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Figure 4.3a.4.26 Comparison of  Total Dissolved Solids 

Data with Water Quality Standards at Coyote Creek
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Figure 4.3a.4.27 Comparison of  Zinc Data with Water 

Quality Standards at Coyote Creek
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Figure 4.3a.5.1 Comparison of  Aluminum Data with 

Water Quality Standards at San Gabriel River 
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Figure 4.3a.5.2 Comparison of  Antimony Data with 

Water Quality Standards at San Gabriel River 
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Figure 4.3a.5.3 Comparison of  Arsenic Data with Water 

Quality Standards at San Gabriel River 
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Figure 4.3a.5.4 Comparison of  Barium  Data with Water 

Quality Standards at San Gabriel River 
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Figure 4.3a.5.5 Comparison of  Cadmium Data with 

Water Quality Standards at San Gabriel River 
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Figure 4.3a.5.6 Comparison of  Chloride Data with Water 

Quality Standards at San Gabriel River 
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Figure 4.3a.5.7 Comparison of  Chromium Data with 

Water Quality Standards at San Gabriel River 
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Figure 4.3a.5.8 Comparison of  Copper Data with Water 

Quality Standards at San Gabriel River 
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Figure 4.3a.5.9 Comparison of  Cyanide Data with Water 

Quality Standards at San Gabriel River 
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Figure 4.3a.5.10 Comparison of  Dissolved Chromium 

Data with Water Quality Standards at San Gabriel River 
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Figure 4.3a.5.11 Comparison of  Dissolved Copper Data 

with Water Quality Standards at San Gabriel River 
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Figure 4.3a.5.12 Comparison of  Dissolved Lead Data 

with Water Quality Standards at San Gabriel River 
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Figure 4.3a.5.13 Comparison of  Dissolved Nickel Data 

with Water Quality Standards at San Gabriel River 
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Figure 4.3a.5.14 Comparison of  Dissolved Oxygen Data 

with Water Quality Standards at San Gabriel River 
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Figure 4.3a.5.15 Comparison of  Dissolved Zinc Data 

with Water Quality Standards at San Gabriel River 
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Figure 4.3a.5.16 Comparison of  Fecal Coliform Data 

with Water Quality Standards at San Gabriel River 
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Figure 4.3a.5.17 Comparison of  Lead Data with Water 

Quality Standards at San Gabriel River 
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Figure 4.3a.5.18 Comparison of  Methylene Blue Active 

Substances (MBAS) Data with Water Quality Standards 

at San Gabriel River 
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Figure 4.3a.5.19 Comparison of  Nickel Data with Water 

Quality Standards at San Gabriel River 
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Figure 4.3a.5.20 Comparison of  Nitrite-N Data with 

Water Quality Standards at San Gabriel River 
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Figure 4.3a.5.21 Comparison of  pH Data with Water 

Quality Standards at San Gabriel River 
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Figure 4.3a.5.22 Comparison of  Selenium Data with 

Water Quality Standards at San Gabriel River 
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Figure 4.3a.5.23 Comparison of  Silver Data with Water 

Quality Standards at San Gabriel River 
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Figure 4.3a.5.24 Comparison of  Sulfate Data with Water 

Quality Standards at San Gabriel River 
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Figure 4.3a.5.25 Comparison of  Total Dissolved Solids 

Data with Water Quality Standards at San Gabriel River 
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Figure 4.3a.5.26 Comparison of  Zinc Data with Water 

Quality Standards at San Gabriel River 
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Figure 4.3a.6.1 Comparison of  Aluminum Data with 

Water Quality Standards at Dominguez Channel
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Figure 4.3a.6.2 Comparison of  Antimony Data with 

Water Quality Standards at Dominguez Channel
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Figure 4.3a.6.3 Comparison of  Arsenic Data with Water 

Quality Standards at Dominguez Channel
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Figure 4.3a.6.4 Comparison of  Barium  Data with Water 

Quality Standards at Dominguez Channel
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Figure 4.3a.6.5 Comparison of  Cadmium Data with 

Water Quality Standards at Dominguez Channel
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Figure 4.3a.6.6 Comparison of  Chloride Data with Water 

Quality Standards at Dominguez Channel
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Figure 4.3a.6.7 Comparison of  Chromium Data with 

Water Quality Standards at Dominguez Channel
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Figure 4.3a.6.8 Comparison of  Copper Data with Water 

Quality Standards at Dominguez Channel
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Figure 4.3a.6.9 Comparison of  Cyanide Data with Water 

Quality Standards at Dominguez Channel
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Figure 4.3a.6.10 Comparison of  Dissolved Cadmium 

Data with Water Quality Standards at Dominguez 

Channel
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Figure 4.3a.6.11 Comparison of  Dissolved Chromium 

Data with Water Quality Standards at Dominguez 

Channel
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Figure 4.3a.6.12 Comparison of  Dissolved Copper Data 

with Water Quality Standards at Dominguez Channel
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Figure 4.3a.6.13 Comparison of  Dissolved Lead Data 

with Water Quality Standards at Dominguez Channel
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Figure 4.3a.6.14 Comparison of  Dissolved Nickel Data 

with Water Quality Standards at Dominguez Channel
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Figure 4.3a.6.15 Comparison of  Dissolved Oxygen Data 

with Water Quality Standards at Dominguez Channel
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Figure 4.3a.6.16 Comparison of  Dissolved Zinc Data 

with Water Quality Standards at Dominguez Channel
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Figure 4.3a.6.17 Comparison of  Fecal Coliform Data 

with Water Quality Standards at Dominguez Channel
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Figure 4.3a.6.18 Comparison of  Lead Data with Water 

Quality Standards at Dominguez Channel
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Figure 4.3a.6.19 Comparison of  Methylene Blue Active 

Substances (MBAS) Data with Water Quality Standards 

at Dominguez Channel
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Figure 4.3a.6.20 Comparison of  Nickel Data with Water 

Quality Standards at Dominguez Channel
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Figure 4.3a.6.21 Comparison of  Nitrite-N Data with 

Water Quality Standards at Dominguez Channel
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Figure 4.3a.6.22 Comparison of  pH Data with Water 

Quality Standards at Dominguez Channel
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Figure 4.3a.6.23 Comparison of  Selenium Data with 

Water Quality Standards at Dominguez Channel

0

10

20

30

40

50

60

08/07 09/07 11/07 12/07 02/08 04/08

Date

 S
e
le

n
iu

m
 (

u
g

/L
)

Data Limit

Figure 4.3a.6.24 Comparison of  Silver Data with Water 

Quality Standards at Dominguez Channel
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Figure 4.3a.6.25 Comparison of  Sulfate Data with Water 

Quality Standards at Dominguez Channel
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Figure 4.3a.6.26 Comparison of  Total Dissolved Solids 

Data with Water Quality Standards at Dominguez 

Channel
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Figure 4.3a.6.27 Comparison of  Zinc Data with Water 

Quality Standards at Dominguez Channel
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Figure 4.3a.7.1 Comparison of  Aluminum Data with 

Water Quality Standards at Santa Clara River
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Figure 4.3a.7.2 Comparison of  Antimony Data with 

Water Quality Standards at Santa Clara River
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Figure 4.3a.7.3 Comparison of  Arsenic Data with Water 

Quality Standards at Santa Clara River
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Figure 4.3a.7.4 Comparison of  Barium Data with Water 

Quality Standards at Santa Clara River
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Figure 4.3a.7.5 Comparison of  Beryllium Data with 

Water Quality Standards at Santa Clara River
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Figure 4.3a.7.6 Comparison of  Cadmium Data with 

Water Quality Standards at Santa Clara River
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Figure 4.3a.7.7 Comparison of  Chloride Data with 

Water Quality Standards at Santa Clara River
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Figure 4.3a.7.8 Comparison of  Chromium Data with 

Water Quality Standards at Santa Clara River
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Figure 4.3a.7.9 Comparison of  Copper Data with Water 

Quality Standards at Santa Clara River
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Figure 4.3a.7.10 Comparison of  Cyanide Data with 

Water Quality Standards at Santa Clara River
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Figure 4.3a.7.11 Comparison of  Dissolved Chromium 

Data with Water Quality Standards at Santa Clara River
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Figure 4.3a.7.12 Comparison of  Dissolved Copper Data 

with Water Quality Standards at Santa Clara River
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Figure 4.3a.7.13 Comparison of  Dissolved Nickel Data 

with Water Quality Standards at Santa Clara River
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Figure 4.3a.7.14 Comparison of  Dissolved Oxygen Data 

with Water Quality Standards at Santa Clara River
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Figure 4.3a.7.15 Comparison of  Dissolved Zinc Data 

with Water Quality Standards at Santa Clara River
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Figure 4.3a.7.16 Comparison of  Fecal Coliform Data 

with Water Quality Standards at Santa Clara River
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Figure 4.3a.7.17 Comparison of  Lead Data with Water 

Quality Standards at Santa Clara River
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Figure 4.3a.7.18 Comparison of  Methylene Blue Active 

Substances (MBAS) Data with Water Quality Standards 

at Santa Clara River
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Figure 4.3a.7.19 Comparison of  Nickel Data with Water 

Quality Standards at Santa Clara River
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Figure 4.3a.7.20 Comparison of  pH Data with Water 

Quality Standards at Santa Clara River
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Figure 4.3a.7.21 Comparison of  Selenium Data with 

Water Quality Standards at Santa Clara River
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Figure 4.3a.7.22 Comparison of  Silver Data with Water 

Quality Standards at Santa Clara River
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Figure 4.3a.7.23 Comparison of  Sulfate Data with Water 

Quality Standards at Santa Clara River
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Figure 4.3a.7.24 Comparison of  Total Dissolved Solids 

Data with Water Quality Standards at Santa Clara River
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Figure 4.3a.7.25 Comparison of  Zinc Data with Water 

Quality Standards at Santa Clara River
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Figure 4.3b.1.1 Comparison of  Aluminum Data with 

Water Quality Standards at Big Dalton Wash
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Figure 4.3b.1.2 Comparison of  Antimony Data with 

Water Quality Standards at Big Dalton Wash
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Figure 4.3b.1.3 Comparison of  Arsenic Data with Water 

Quality Standards at Big Dalton Wash
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Figure 4.3b.1.4 Comparison of  Barium Data with Water 

Quality Standards at Big Dalton Wash
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Figure 4.3b.1.5 Comparison of  Cadmium Data with 

Water Quality Standards at Big Dalton Wash
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Figure 4.3b.1.6 Comparison of  Chloride Data with Water 

Quality Standards at Big Dalton Wash
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Figure 4.3b.1.7 Comparison of  Chromium Data with 

Water Quality Standards at Big Dalton Wash
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Figure 4.3b.1.8 Comparison of  Copper Data with Water 

Quality Standards at Big Dalton Wash
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Figure 4.3b.1.9 Comparison of  Cyanide Data with Water 

Quality Standards at Big Dalton Wash
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Figure 4.3b.1.10 Comparison of  Dissolved Cadmium 

Data with Water Quality Standards at Big Dalton Wash
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Figure 4.3b.1.11 Comparison of  Dissolved Chromium 

Data with Water Quality Standards at Big Dalton Wash
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Figure 4.3b.1.12 Comparison of  Dissolved Copper Data 

with Water Quality Standards at Big Dalton Wash
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Figure 4.3b.1.13 Comparison of  Dissolved Lead Data 

with Water Quality Standards at Big Dalton Wash
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Figure 4.3b.1.14 Comparison of  Dissolved Nickel Data 

with Water Quality Standards at Big Dalton Wash
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Figure 4.3b.1.15 Comparison of  Dissolved Oxygen Data 

with Water Quality Standards at Big Dalton Wash
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Figure 4.3b.1.16 Comparison of  Dissolved Zinc Data 

with Water Quality Standards at Big Dalton Wash
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Figure 4.3b.1.17 Comparison of  Fecal Coliform Data 

with Water Quality Standards at Big Dalton Wash
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Figure 4.3b.1.18 Comparison of  Lead Data with Water 

Quality Standards at Big Dalton Wash

0

40

80

120

160

09/07 10/07 11/07 12/07 01/08 02/08 03/08 04/08

Date

 L
e
a
d

 (
u

g
/L

)

Data

CMC

Figure 4.3b.1.19 Comparison of  Methylene Blue Active 

Substances (MBAS) Data with Water Quality Standards 

at Big Dalton Wash
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Figure 4.3b.1.20 Comparison of  Nickel Data with Water 

Quality Standards at Big Dalton Wash

0

100

200

300

400

500

600

700

09/07 10/07 11/07 12/07 01/08 02/08 03/08 04/08

Date

 N
ic

k
e
l 
(u

g
/L

)

Data

CMC

RB-AR47439



Figure 4.3b.1.21 Comparison of  Nitrite-N Data with 

Water Quality Standards at Big Dalton Wash
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Figure 4.3b.1.22 Comparison of  pH Data with Water 

Quality Standards at Big Dalton Wash
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Figure 4.3b.1.23 Comparison of  Silver Data with Water 

Quality Standards at Big Dalton Wash
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Figure 4.3b.1.24 Comparison of  Sulfate Data with Water 

Quality Standards at Big Dalton Wash
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Figure 4.3b.1.25 Comparison of  Total Dissolved Solids 

Data with Water Quality Standards at Big Dalton Wash
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Figure 4.3b.1.26 Comparison of  Zinc Data with Water 

Quality Standards at Big Dalton Wash
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Figure 4.3b.2.1 Comparison of  Aluminum Data with 

Water Quality Standards at Puente Creek
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Figure 4.3b.2.2 Comparison of  Antimony Data with 

Water Quality Standards at Puente Creek
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Figure 4.3b.2.3 Comparison of  Arsenic Data with Water 

Quality Standards at Puente Creek
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Figure 4.3b.2.4 Comparison of  Barium Data with Water 

Quality Standards at Puente Creek
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Figure 4.3b.2.5 Comparison of  Beryllium Data with 

Water Quality Standards at Puente Creek
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Figure 4.3b.2.6 Comparison of  Cadmium Data with 

Water Quality Standards at Puente Creek
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Figure 4.3b.2.7 Comparison of  Chloride Data with Water 

Quality Standards at Puente Creek
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Figure 4.3b.2.8 Comparison of  Chromium Data with 

Water Quality Standards at Puente Creek
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Figure 4.3b.2.9 Comparison of  Copper Data with Water 

Quality Standards at Puente Creek
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Figure 4.3b.2.10 Comparison of  Cyanide Data with 

Water Quality Standards at Puente Creek
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Figure 4.3b.2.11 Comparison of  Dissolved Cadmium 

Data with Water Quality Standards at Puente Creek
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Figure 4.3b.2.12 Comparison of  Dissolved Chromium 

Data with Water Quality Standards at Puente Creek
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Figure 4.3b.2.13 Comparison of  Dissolved Copper Data 

with Water Quality Standards at Puente Creek
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Figure 4.3b.2.14 Comparison of  Dissolved Lead Data 

with Water Quality Standards at Puente Creek
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Figure 4.3b.2.15 Comparison of  Dissolved Nickel Data 

with Water Quality Standards at Puente Creek
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Figure 4.3b.2.16 Comparison of  Dissolved Oxygen Data 

with Water Quality Standards at Puente Creek
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Figure 4.3b.2.17 Comparison of  Dissolved Zinc Data 

with Water Quality Standards at Puente Creek
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Figure 4.3b.2.18 Comparison of  Fecal Coliform Data 

with Water Quality Standards at Puente Creek
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Figure 4.3b.2.19 Comparison of  Lead Data with Water 

Quality Standards at Puente Creek
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Figure 4.3b.2.20 Comparison of  Methylene Blue Active 

Substances (MBAS) Data with Water Quality Standards 

at Puente Creek
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Figure 4.3b.2.21 Comparison of  Nickel Data with Water 

Quality Standards at Puente Creek
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Figure 4.3b.2.22 Comparison of  Nitrite-N Data with 

Water Quality Standards at Puente Creek
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Figure 4.3b.2.23 Comparison of  pH Data with Water 

Quality Standards at Puente Creek
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Figure 4.3b.2.24 Comparison of  Selenium Data with 

Water Quality Standards at Puente Creek
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Figure 4.3b.2.25 Comparison of  Silver Data with Water 

Quality Standards at Puente Creek
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Figure 4.3b.2.26 Comparison of  Sulfate Data with Water 

Quality Standards at Puente Creek
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Figure 4.3b.2.27 Comparison of  Total Dissolved Solids 

Data with Water Quality Standards at Puente Creek
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Figure 4.3b.2.28 Comparison of  Zinc Data with Water 

Quality Standards at Puente Creek
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Figure 4.3b.3.1 Comparison of  Aluminum Data with 

Water Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.2 Comparison of  Antimony Data with 

Water Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.3 Comparison of  Arsenic Data with Water 

Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.4 Comparison of  Barium Data with Water 

Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.5 Comparison of  Beryllium Data with 

Water Quality Standards at Upper San Jose Creek

0

1

2

3

4

5

08/07 09/07 11/07 12/07 02/08 04/08

Date

T
o

ta
l 
B

e
ry

ll
iu

m
 (

u
g

/L
)

Data Limit

Figure 4.3b.3.6 Comparison of  Cadmium Data with 

Water Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.7 Comparison of  Chloride Data with Water 

Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.8 Comparison of  Chromium Data with 

Water Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.9 Comparison of  Copper Data with Water 

Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.10 Comparison of  Cyanide Data with 

Water Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.11 Comparison of  Dissolved Cadmium 

Data with Water Quality Standards at Upper San Jose 

Creek
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Figure 4.3b.3.12 Comparison of  Dissolved Chromium 

Data with Water Quality Standards at Upper San Jose 

Creek
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Figure 4.3b.3.13 Comparison of  Dissolved Copper Data 

with Water Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.14 Comparison of  Dissolved Lead Data 

with Water Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.15 Comparison of  Dissolved Nickel Data 

with Water Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.16 Comparison of  Dissolved Oxygen Data 

with Water Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.17 Comparison of  Dissolved Zinc Data 

with Water Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.18 Comparison of  Fecal Coliform Data 

with Water Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.19 Comparison of  Lead Data with Water 

Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.20 Comparison of  Methylene Blue Active 

Substances (MBAS) Data with Water Quality Standards 

at Upper San Jose Creek
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Figure 4.3b.3.21 Comparison of  Nickel Data with Water 

Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.22 Comparison of  Nitrite-N Data with 

Water Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.23 Comparison of  pH Data with Water 

Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.24 Comparison of  Selenium Data with 

Water Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.25 Comparison of  Silver Data with Water 

Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.26 Comparison of  Sulfate Data with Water 

Quality Standards at Upper San Jose Creek
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Figure 4.3b.3.27 Comparison of  Total Dissolved Solids 

Data with Water Quality Standards at Upper San Jose 

Creek
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Figure 4.3b.3.28 Comparison of  Zinc Data with Water 

Quality Standards at Upper San Jose Creek
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Figure 4.3b.4.1 Comparison of  Aluminum Data with 

Water Quality Standards at Maplewood Channel
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Figure 4.3b.4.2 Comparison of  Antimony Data with 

Water Quality Standards at Maplewood Channel
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Figure 4.3b.4.3 Comparison of  Arsenic Data with Water 

Quality Standards at Maplewood Channel
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Figure 4.3b.4.4 Comparison of  Barium Data with Water 

Quality Standards at Maplewood Channel
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Figure 4.3b.4.5 Comparison of  Beryllium Data with 

Water Quality Standards at Maplewood Channel
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Figure 4.3b.4.6 Comparison of  Cadmium Data with 

Water Quality Standards at Maplewood Channel
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Figure 4.3b.4.7 Comparison of  Chloride Data with Water 

Quality Standards at Maplewood Channel
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Figure 4.3b.4.8 Comparison of  Chromium Data with 

Water Quality Standards at Maplewood Channel
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Figure 4.3b.4.9 Comparison of  Copper Data with Water 

Quality Standards at Maplewood Channel
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Figure 4.3b.4.10 Comparison of  Cyanide Data with 

Water Quality Standards at Maplewood Channel
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Figure 4.3b.4.11 Comparison of  Dissolved Chromium 

Data with Water Quality Standards at Maplewood 

Channel
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Figure 4.3b.4.12 Comparison of  Dissolved Copper Data 

with Water Quality Standards at Maplewood Channel
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Figure 4.3b.4.13 Comparison of  Dissolved Lead Data 

with Water Quality Standards at Maplewood Channel
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Figure 4.3b.4.14 Comparison of  Dissolved Nickel Data 

with Water Quality Standards at Maplewood Channel
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Figure 4.3b.4.15 Comparison of  Dissolved Oxygen Data 

with Water Quality Standards at Maplewood Channel
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Figure 4.3b.4.16 Comparison of  Dissolved Zinc Data 

with Water Quality Standards at Maplewood Channel
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Figure 4.3b.4.17 Comparison of  Fecal Coliform Data 

with Water Quality Standards at Maplewood Channel
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Figure 4.3b.4.18 Comparison of  Lead Data with Water 

Quality Standards at Maplewood Channel
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Figure 4.3b.4.19 Comparison of  Methylene Blue Active 

Substances (MBAS) Data with Water Quality Standards 

at Maplewood Channel
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Figure 4.3b.4.20 Comparison of  Nickel Data with Water 

Quality Standards at Maplewood Channel
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Figure 4.3b.4.21 Comparison of  Nitrite-N Data with 

Water Quality Standards at Maplewood Channel
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Figure 4.3b.4.22 Comparison of  pH Data with Water 

Quality Standards at Maplewood Channel
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Figure 4.3b.4.23 Comparison of  Selenium Data with 

Water Quality Standards at Maplewood Channel
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Figure 4.3b.4.24 Comparison of  Silver Data with Water 

Quality Standards at Maplewood Channel
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Figure 4.3b.4.25 Comparison of  Sulfate Data with Water 

Quality Standards at Maplewood Channel
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Figure 4.3b.4.26 Comparison of  Total Dissolved Solids 

Data with Water Quality Standards at Maplewood 

Channel
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Figure 4.3b.4.27 Comparison of  Zinc Data with Water 

Quality Standards at Maplewood Channel
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Figure 4.3b.5.1 Comparison of  Aluminum Data with 

Water Quality Standards at North Fork Coyote Creek
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Figure 4.3b.5.2 Comparison of  Antimony Data with 

Water Quality Standards at North Fork Coyote Creek
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Figure 4.3b.5.3 Comparison of  Arsenic Data with Water 

Quality Standards at North Fork Coyote Creek
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Figure 4.3b.5.4 Comparison of  Barium Data with Water 

Quality Standards at North Fork Coyote Creek
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Figure 4.3b.5.5 Comparison of  Cadmium Data with 

Water Quality Standards at North Fork Coyote Creek
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Figure 4.3b.5.6 Comparison of  Chloride Data with Water 

Quality Standards at North Fork Coyote Creek
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Figure 4.3b.5.7 Comparison of  Chromium Data with 

Water Quality Standards at North Fork Coyote Creek

0

1000

2000

3000

4000

5000

6000

7000

09/07 10/07 11/07 12/07 01/08 02/08 03/08 04/08

Date

T
o

ta
l 
C

h
ro

m
iu

m
 (

u
g

/L
)

Data

CMC
Figure 4.3b.5.8 Comparison of  Copper Data with Water 

Quality Standards at North Fork Coyote Creek
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Figure 4.3b.5.9 Comparison of  Cyanide Data with Water 

Quality Standards at North Fork Coyote Creek
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Figure 4.3b.5.10 Comparison of  Dissolved Chromium 

Data with Water Quality Standards at North Fork Coyote 

Creek
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Figure 4.3b.5.11 Comparison of  Dissolved Copper Data 

with Water Quality Standards at North Fork Coyote 

Creek
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Figure 4.3b.5.12 Comparison of  Dissolved Lead Data 

with Water Quality Standards at North Fork Coyote 

Creek
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Figure 4.3b.5.13 Comparison of  Dissolved Nickel Data 

with Water Quality Standards at North Fork Coyote 

Creek
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Figure 4.3b.5.14 Comparison of  Dissolved Oxygen Data 

with Water Quality Standards at North Fork Coyote 

Creek
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Figure 4.3b.5.15 Comparison of  Dissolved Zinc Data 

with Water Quality Standards at North Fork Coyote 

Creek
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Figure 4.3b.5.16 Comparison of  Fecal Coliform Data 

with Water Quality Standards at North Fork Coyote 

Creek
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Figure 4.3b.5.17 Comparison of  Lead Data with Water 

Quality Standards at North Fork Coyote Creek
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Figure 4.3b.5.18 Comparison of  Methylene Blue Active 

Substances (MBAS) Data with Water Quality Standards 

at North Fork Coyote Creek
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Figure 4.3b.5.19 Comparison of  Nickel Data with Water 

Quality Standards at North Fork Coyote Creek
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Figure 4.3b.5.20 Comparison of  Nitrite-N Data with 

Water Quality Standards at North Fork Coyote Creek
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Figure 4.3b.5.21 Comparison of  pH Data with Water 

Quality Standards at North Fork Coyote Creek
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Figure 4.3b.5.22 Comparison of  Selenium Data with 

Water Quality Standards at North Fork Coyote Creek
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Figure 4.3b.5.23 Comparison of  Silver Data with Water 

Quality Standards at North Fork Coyote Creek
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Figure 4.3b.5.24 Comparison of  Sulfate Data with Water 

Quality Standards at North Fork Coyote Creek
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Figure 4.3b.5.25 Comparison of  Total Dissolved Solids 

Data with Water Quality Standards at North Fork Coyote 

Creek
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Figure 4.3b.5.26 Comparison of  Zinc Data with Water 

Quality Standards at North Fork Coyote Creek
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Figure 4.3b.6.1 Comparison of  Aluminum Data with 

Water Quality Standards at SD 21
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Figure 4.3b.6.2 Comparison of  Antimony Data with 

Water Quality Standards at SD 21
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Figure 4.3b.6.3 Comparison of  Arsenic Data with Water 

Quality Standards at SD 21
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Figure 4.3b.6.4 Comparison of  Barium Data with Water 

Quality Standards at SD 21
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Figure 4.3b.6.5 Comparison of  Beryllium Data with 

Water Quality Standards at SD 21
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Figure 4.3b.6.6 Comparison of  Cadmium Data with 

Water Quality Standards at SD 21
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Figure 4.3b.6.7 Comparison of  Chloride Data with Water 

Quality Standards at SD 21
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Figure 4.3b.6.8 Comparison of  Chromium Data with 

Water Quality Standards at SD 21
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Figure 4.3b.6.9 Comparison of  Copper Data with Water 

Quality Standards at SD 21
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Figure 4.3b.6.10 Comparison of  Cyanide Data with 

Water Quality Standards at SD 21
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Figure 4.3b.6.11 Comparison of  Diazinon Data with 

Water Quality Standards at SD 21
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Figure 4.3b.6.12 Comparison of  Dissolved Chromium 

Data with Water Quality Standards at SD 21
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Figure 4.3b.6.13 Comparison of  Dissolved Copper Data 

with Water Quality Standards at SD 21
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Figure 4.3b.6.14 Comparison of  Dissolved Lead Data 

with Water Quality Standards at SD 21
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Figure 4.3b.6.15 Comparison of  Dissolved Nickel Data 

with Water Quality Standards at SD 21
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Figure 4.3b.6.16 Comparison of  Dissolved Oxygen Data 

with Water Quality Standards at SD 21
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Figure 4.3b.6.17 Comparison of  Dissolved Zinc Data 

with Water Quality Standards at SD 21
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Figure 4.3b.6.18 Comparison of  Fecal Coliform Data 

with Water Quality Standards at SD 21
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Figure 4.3b.6.19 Comparison of  Lead Data with Water 

Quality Standards at SD 21
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Figure 4.3b.6.20 Comparison of  Methylene Blue Active 

Substances (MBAS) Data with Water Quality Standards 

at SD 21
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Figure 4.3b.6.21 Comparison of  Nickel Data with Water 

Quality Standards at SD 21
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Figure 4.3b.6.22 Comparison of  Nitrite-N Data with 

Water Quality Standards at SD 21
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Figure 4.3b.6.23 Comparison of  pH Data with Water 

Quality Standards at SD 21
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Figure 4.3b.6.24 Comparison of  Selenium Data with 

Water Quality Standards at SD 21
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Figure 4.3b.6.25 Comparison of  Silver Data with Water 

Quality Standards at SD 21
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Figure 4.3b.6.26 Comparison of  Sulfate Data with Water 

Quality Standards at SD 21
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Figure 4.3b.6.27 Comparison of  Total Dissolved Solids 

Data with Water Quality Standards at SD 21
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Figure 4.3b.6.28 Comparison of  Zinc Data with Water 

Quality Standards at SD 21
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Fig. 4.4a.1.1 Load Trend Analysis for Ballona Creek
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Fig. 4.4a.1.2 Load Trend Analysis for Ballona Creek
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Fig. 4.4a.1.3 Load Trend Analysis for Ballona Creek
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Fig. 4.4a.1.4 Load Trend Analysis for Ballona Creek
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Fig. 4.4a.1.5 Load Trend Analysis for Ballona Creek
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Fig. 4.4a.1.6 Load Trend Analysis for Ballona Creek
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Fig. 4.4a.1.7 Load Trend Analysis for Ballona Creek
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Fig. 4.4a.1.8 Load Trend Analysis for Ballona Creek
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Fig. 4.4a.1.9 Load Trend Analysis for Ballona Creek

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

Dissolved
Chromium +6

Diazinon

Constituents

Lo
ad

 (P
ou

nd
s)

2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32

RB-AR47485



Fig.4.4a.2.1 Load Trend Analysis for Malibu Creek
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Fig.4.4a.2.2 Load Trend Analysis for Malibu Creek
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Fig.4.4a.2.3 Load Trend Analysis for Malibu Creek
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Fig.4.4a.2.4 Load Trend Analysis for Malibu Creek
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Fig.4.4a.2.5 Load Trend Analysis for Malibu Creek
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Fig.4.4a.2.6 Load Trend Analysis for Malibu Creek
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Fig.4.4a.2.7 Load Trend Analysis for Malibu Creek

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

Dissolved
Chromium

Antimony Dissolved Cadmium Dissolved Antimony Silver

Constituents

Lo
ad

 (P
ou

nd
s)

2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32

RB-AR47492



Fig.4.4a.3.1 Load Trend Analysis for Los Angeles River
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Fig.4.4a.3.2 Load Trend Analysis for Los Angeles River
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Fig.4.4a.3.3 Load Trend Analysis for Los Angeles River
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Fig.4.4a.3.4 Load Trend Analysis for Los Angeles River
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Fig.4.4a.3.5 Load Trend Analysis for Los Angeles River
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Fig.4.4a.3.6 Load Trend Analysis for Los Angeles River
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Fig.4.4a.3.7 Load Trend Analysis for Los Angeles River
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Fig.4.4a.4.1 Load Trend Analysis for Coyote Creek
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Fig.4.4a.4.2 Load Trend Analysis for Coyote Creek
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Fig.4.4a.4.3 Load Trend Analysis for Coyote Creek
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Fig.4.4a.4.4 Load Trend Analysis for Coyote Creek
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Fig.4.4a.4.5 Load Trend Analysis for Coyote Creek
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Fig.4.4a.4.6 Load Trend Analysis for Coyote Creek
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Fig.4.4a.4.7 Load Trend Analysis for Coyote Creek
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Fig.4.4a.4.8 Load Trend Analysis for Coyote Creek
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Fig.4.4a.5.1 Load Trend Analysis for San Gabriel River
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Fig.4.4a.5.2 Load Trend Analysis for San Gabriel River
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Fig.4.4a.5.3 Load Trend Analysis for San Gabriel River
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Fig.4.4a.5.4 Load Trend Analysis for San Gabriel River
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Fig.4.4a.5.5 Load Trend Analysis for San Gabriel River
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Fig.4.4a.5.6 Load Trend Analysis for San Gabriel River
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Fig.4.4a.5.7 Load Trend Analysis for San Gabriel River
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Fig.4.4a.5.8 Load Trend Analysis for San Gabriel River
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Fig. 4.4a.6.1 Load Trend Analysis for Dominguez Channel
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Fig. 4.4a.6.2 Load Trend Analysis for Dominguez Channel
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Fig. 4.4a.6.3 Load Trend Analysis for Dominguez Channel
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Fig. 4.4a.6.4 Load Trend Analysis for Dominguez Channel
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Fig. 4.4a.6.5 Load Trend Analysis for Dominguez Channel
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Fig. 4.4a.6.6 Load Trend Analysis for Dominguez Channel
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Fig. 4.4a.6.7 Load Trend Analysis for Dominguez Channel

0

2

4

6

8

10

12

Dissolved
Antimony

Dissolved Lead Dissolved
Chromium

Silver Dissolved
Arsenic

Chromium +6

Constituents

Lo
ad

 (P
ou

nd
s)

2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32

RB-AR47522



Fig.4.4a.7.1 Load Trend Analysis for Santa Clara River
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Fig.4.4a.7.2 Load Trend Analysis for Santa Clara River
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Fig.4.4a.7.3 Load Trend Analysis for Santa Clara River
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Fig.4.4a.7.4 Load Trend Analysis for Santa Clara River
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Fig.4.4a.7.5 Load Trend Analysis for Santa Clara River
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Fig.4.4a.7.6 Load Trend Analysis for Santa Clara River
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Fig.4.4a.7.7 Load Trend Analysis for Santa Clara River
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Fig.4.4a.7.8 Load Trend Analysis for Santa Clara River
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Figure 4-5a.5.1 Correlation of Alkalinity as CaCO3 and 

TSS at San Gabriel River
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Figure 4-5a.5.2 Correlation of Aluminum and  TSS at 

San Gabriel River
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Figure 4-5a.5.3 Correlation of Antimony and  TSS at San 

Gabriel River
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Figure 4-5a.5.4 Correlation of Arsenic and  TSS at San 

Gabriel River
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Figure 4-5a.5.5 Correlation of Barium and  TSS at San 

Gabriel River
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Figure 4-5a.5.6 Correlation of BOD and  TSS at San 

Gabriel River
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Figure 4-5a.5.7 Correlation of Cadmium and  TSS at San 

Gabriel River
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Figure 4-5a.5.8 Correlation of COD and  TSS at San 

Gabriel River
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Figure 4-5a.5.9 Correlation of Chloride and  TSS at San 

Gabriel River
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Figure 4-5a.5.10 Correlation of Chromium and  TSS at 

San Gabriel River

y = 0.0249x + 2.0439

R
2
 = 0.3543

0

2

4

6

8

10

12

14

0 50 100 150 200 250 300 350

Total Suspended Solids(mg/L)

C
h

ro
m

iu
m

 (
u

g
/L

)

Figure 4-5a.5.11 Correlation of Copper and  TSS at San 

Gabriel River
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Figure 4-5a.5.12 Correlation of Dissolved Antimony and 

TSS at San Gabriel River
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Figure 4-5a.5.13 Correlation of Dissolved Arsenic and 

TSS at San Gabriel River
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Figure 4-5a.5.14 Correlation of Dissolved Barium and 

TSS at San Gabriel River
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Figure 4-5a.5.15 Correlation of Dissolved Chromium and 

TSS at San Gabriel River
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Figure 4-5a.5.16 Correlation of Dissolved Copper and 

TSS at San Gabriel River
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Figure 4-5a.5.17 Correlation of Dissolved Lead and  TSS 

at San Gabriel River
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Figure 4-5a.5.18 Correlation of Dissolved Nickel and 

TSS at San Gabriel River
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Figure 4-5a.5.19 Correlation of Dissolved Oxygen and 

TSS at San Gabriel River
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Figure 4-5a.5.20 Correlation of Dissolved Phosphorus 

and  TSS at San Gabriel River
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Figure 4-5a.5.21Correlation of Dissolved Zinc and  TSS 

at San Gabriel River
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Figure 4-5a.5.22 Correlation of Fluoride and  TSS at San 

Gabriel River
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Figure 4-5a.5.23 Correlation of Hardness as CaCO3 and 

TSS at San Gabriel River
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Figure 4-5a.5.24 Correlation of Iron and  TSS at San 

Gabriel River
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Figure 4-5a.5.25 Correlation of Kjeldahl-N and  TSS at 

San Gabriel River
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Figure 4-5a.5.26 Correlation of Lead and  TSS at San 

Gabriel River
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Figure 4-5a.5.27 Correlation of MBAS and  TSS at San 

Gabriel River
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Figure 4-5a.5.28 Correlation of Nickel and  TSS at San 

Gabriel River
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Figure 4-5a.5.29 Correlation of Phosphorus-Total  and 

TSS at San Gabriel River
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Figure 4-5a.5.30 Correlation of Sulfate and  TSS at San 

Gabriel River

y = 0.0875x + 61.655

R
2
 = 0.2391

0

20

40

60

80

100

120

0 50 100 150 200 250 300 350

Total Suspended Solids (mg/L)

S
u

lf
a
te

 (
m

g
/L

)

Figure 4-5a.5.31 Correlation of TDS and  TSS at San 

Gabriel River
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Figure 4-5a.5.32 Correlation of Total Organic Carbon 

and  TSS at San Gabriel River
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Figure 4-5a.5.33 Correlation of Volatile Suspended 

Solids and  TSS at San Gabriel River
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Figure 4-5a.5.34 Correlation of Zinc and  TSS at San 

Gabriel River
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Figure  4-5a.5.I-1 Correlation of Insoluble Aluminum and 

TSS at San Gabriel River
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Figure  4-5a.5.I-2 Correlation of Insoluble Antimony and 

TSS at San Gabriel River
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Figure  4-5a.5.I-3 Correlation of Insoluble Barium and 

TSS at San Gabriel River
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Figure  4-5a.5.I-4 Correlation of Insoluble Cadmium and 

TSS at San Gabriel River
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Figure  4-5a.5.I-5 Correlation of Insoluble Chromium and 

TSS at San Gabriel River
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Figure  4-5a.5.I-6 Correlation of Insoluble Copper and 

TSS at San Gabriel River
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Figure  4-5a.5.I-7 Correlation of Insoluble Iron and TSS 

at San Gabriel River
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Figure  4-5a.5.I-8 Correlation of Insoluble Lead and TSS 

at San Gabriel River
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Figure  4-5a.5.I-9 Correlation of Insoluble Nickel and 

TSS at San Gabriel River
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Figure  4-5a.5.I-10 Correlation of Insoluble Zinc and TSS 

at San Gabriel River
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Figure  4-5a.5.I-11 Correlation of Insoluble Phosphorus 

and TSS at San Gabriel River
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Figure  4-5a.5.I-12 Correlation of Insoluble Arsenic and 

TSS at San Gabriel River
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Figure  4-5a.7.1 Correlation of Alkalinity as CaCO3 and 

TSS at Santa Clara River
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Figure  4-5a.7.2 Correlation of Aluminum and TSS at 

Santa Clara River
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Figure  4-5a.7.3 Correlation of Antimony and TSS at 

Santa Clara River
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Figure  4-5a.7.4 Correlation of Arsenic and TSS at Santa 

Clara River
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Figure  4-5a.7.5 Correlation of Barium and TSS at Santa 

Clara River
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Figure  4-5a.7.6 Correlation of Chemical Oxygen 

Demand and TSS at Santa Clara River
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Figure  4-5a.7.7 Correlation of Chloride and TSS at 

Santa Clara River
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Figure  4-5a.7.8 Correlation of Chromium and TSS at 

Santa Clara River

y = 0.031x + 0.2046

R
2
 = 1

0

5

10

15

20

25

30

0 100 200 300 400 500 600 700 800 900 1000

Total Suspended Solids (mg/L)

C
h

ro
m

iu
m

 (
u

g
/L

)

RB-AR47544



Figure  4-5a.7.9 Correlation of Copper and TSS at Santa 

Clara River
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Figure  4-5a.7.10 Correlation of Dissolved Antimony and 

TSS at Santa Clara River
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Figure  4-5a.7.11 Correlation of Dissolved Arsenic and 

TSS at Santa Clara River
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Figure  4-5a.7.12 Correlation of Dissolved Barium and 

TSS at Santa Clara River
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Figure  4-5a.7.13 Correlation of Dissolved Chromium 

and TSS at Santa Clara River

y = -0.001x + 1.6296

R
2
 = 0.2906

0.00

0.50

1.00

1.50

2.00

2.50

0 100 200 300 400 500 600 700 800 900 1000

Total Suspended Solids (mg/L)

D
is

s
o

lv
e
d

 C
h

ro
m

iu
m

 (
u

g
/L

)

Figure  4-5a.7.14 Correlation of Dissolved Copper and 

TSS at Santa Clara River
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Figure  4-5a.7.15 Correlation of Dissolved Nickel and 

TSS at Santa Clara River
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Figure  4-5a.7.16 Correlation of Dissolved Oxygen and 

TSS at Santa Clara River
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Figure  4-5a.7.17 Correlation of Dissolved Zinc and TSS 

at Santa Clara River
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Figure  4-5a.7.18 Correlation of Fluoride and TSS at 

Santa Clara River
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Figure  4-5a.7.19 Correlation of Hardness as CaCO3 and 

TSS at Santa Clara River
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Figure  4-5a.7.20 Correlation of Iron and TSS at Santa 

Clara River
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Figure  4-5a.7.21 Correlation of Kjeldahl-N and TSS at 

Santa Clara River
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Figure  4-5a.7.22 Correlation of Lead and TSS at Santa 

Clara River
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Figure  4-5a.7.23 Correlation of Methylene Blue Active 

Substances (MBAS) and TSS at Santa Clara River
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Figure  4-5a.7.24 Correlation of Nickel and TSS at Santa 

Clara River
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Figure  4-5a.7.25 Correlation of Phosphorus- Total (as 

P) and TSS at Santa Clara River
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Figure  4-5a.7.26 Correlation of Sulfate and TSS at 

Santa Clara River
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Figure  4-5a.7.27 Correlation of Total Dissolved Solids 

and TSS at Santa Clara River
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Figure  4-5a.7.28 Correlation of Total Organic Carbon 

and TSS at Santa Clara River
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Figure  4-5a.7.29 Correlation of Volatile Suspended 

Solids and TSS at Santa Clara River
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Figure  4-5a.7.30 Correlation of Zinc and TSS at Santa 

Clara River
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Figure  4-5a.7.I-1 Correlation of Insoluble Aluminum and 

TSS at Santa Clara River
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R
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Figure  4-5a.7.I-2 Correlation of Insoluble Antimony and 

TSS at Santa Clara River
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Figure  4-5a.7.I-3 Correlation of Insoluble Barium and 

TSS at Santa Clara River
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Figure  4-5a.7.I-4 Correlation of Insoluble Chromium 

and TSS at Santa Clara River
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Figure  4-5a.7.I-5 Correlation of Insoluble Copper and 

TSS at Santa Clara River
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Figure  4-5a.7.I-6 Correlation of Insoluble Iron and TSS 

at Santa Clara River
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Figure  4-5a.7.I-7 Correlation of Insoluble Lead and TSS 

at Santa Clara River
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Figure  4-5a.7.I-8 Correlation of Insoluble Nickel and 

TSS at Santa Clara River
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Figure  4-5a.7.I-9 Correlation of Insoluble Zinc and TSS 

at Santa Clara River
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Figure  4-5a.7.I-10 Correlation of Insoluble Phosphorus 

and TSS at Santa Clara River
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Figure  4-5a.7.I-11 Correlation of Insoluble Arsenic and 

TSS at Santa Clara River
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Figure  4-5b.3.1 Correlation of Alkalinity as CaCO3 and 

TSS at Upper San Jose Creek

y = 0.02x + 60.00

R
2
 = 0.88

0

20

40

60

80

100

120

140

160

0 1000 2000 3000 4000 5000 6000

Total Suspended Solids (mg/L)

A
lk

a
li
n

it
y
 a

s
 C

a
C

O
3
 (

m
g

/L
)

Figure  4-5b.3.2 Correlation of Aluminum and TSS at 

Upper San Jose Creek
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Figure  4-5b.3.3 Correlation of Ammonia and TSS at 

Upper San Jose Creek
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Figure  4-5b.3.4 Correlation of Antimony and TSS at 

Upper San Jose Creek
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Figure  4-5b.3.5 Correlation of Arsenic and TSS at Upper 

San Jose Creek
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Figure  4-5b.3.6 Correlation of Barium and TSS at Upper 

San Jose Creek
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Figure  4-5b.3.7 Correlation of BioChemical Oxygen 

Demand- Five-Day and TSS at Upper San Jose Creek
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Figure  4-5b.3.8 Correlation of Cadmium and TSS at 

Upper San Jose Creek
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Figure  4-5b.3.9 Correlation of Chemical Oxygen 

Demand and TSS at Upper San Jose Creek
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Figure  4-5b.3.10 Correlation of Chloride and TSS at 

Upper San Jose Creek
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Figure  4-5b.3.11 Correlation of Chromium and TSS at 

Upper San Jose Creek
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Figure  4-5b.3.12 Correlation of Chromium +6 and TSS 

at Upper San Jose Creek
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Figure  4-5b.3.13 Correlation of Copper and TSS at 

Upper San Jose Creek
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Figure  4-5b.3.14 Correlation of Dissolved Antimony and 

TSS at Upper San Jose Creek
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Figure  4-5b.3.15 Correlation of Dissolved Arsenic and 

TSS at Upper San Jose Creek
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Figure  4-5b.3.16 Correlation of Dissolved Barium and 

TSS at Upper San Jose Creek
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Figure  4-5b.3.17 Correlation of Dissolved Chromium 

and TSS at Upper San Jose Creek
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Figure  4-5b.3.18 Correlation of Dissolved Copper and 

TSS at Upper San Jose Creek
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Figure  4-5b.3.19 Correlation of Dissolved Lead and TSS 

at Upper San Jose Creek
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Figure  4-5b.3.20 Correlation of Dissolved Nickel and 

TSS at Upper San Jose Creek
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Figure  4-5b.3.21 Correlation of Dissolved Oxygen and 

TSS at Upper San Jose Creek
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Figure  4-5b.3.22 Correlation of Dissolved Phosphorus 

and TSS at Upper San Jose Creek
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Figure  4-5b.3.23 Correlation of Dissolved Zinc and TSS 

at Upper San Jose Creek
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Figure  4-5b.3.24 Correlation of Fluoride and TSS at 

Upper San Jose Creek
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Figure  4-5b.3.25 Correlation of Hardness as CaCO3 and 

TSS at Upper San Jose Creek
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Figure  4-5b.3.26 Correlation of Iron and TSS at Upper 

San Jose Creek
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Figure  4-5b.3.27 Correlation of Kjeldahl-N and TSS at 

Upper San Jose Creek

y = 0.005x + 1.9287

R
2
 = 0.9911

0

5

10

15

20

25

30

35

0 1000 2000 3000 4000 5000 6000

Total Suspended Solids (mg/L)

K
je

ld
a
h

l-
N

 (
m

g
/L

)

Figure  4-5b.3.28 Correlation of Lead and TSS at Upper 

San Jose Creek
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Figure  4-5b.3.29 Correlation of Methylene Blue Active 

Substances (MBAS) and TSS at Upper San Jose Creek
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Figure  4-5b.3.30 Correlation of NH3-N and TSS at Upper 

San Jose Creek
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Figure  4-5b.3.31 Correlation of Nickel and TSS at Upper 

San Jose Creek
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Figure  4-5b.3.32 Correlation of Oil and Grease and TSS 

at Upper San Jose Creek
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Figure  4-5b.3.33 Correlation of Phosphorus- Total (as 

P) and TSS at Upper San Jose Creek
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Figure  4-5b.3.34 Correlation of Sulfate and TSS at 

Upper San Jose Creek
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Figure  4-5b.3.35 Correlation of Total Dissolved Solids 

and TSS at Upper San Jose Creek
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Figure  4-5b.3.36 Correlation of Total Organic Carbon 

and TSS at Upper San Jose Creek

y = 0.0041x + 7.4905

R
2
 = 0.9718

0

5

10

15

20

25

30

35

0 1000 2000 3000 4000 5000 6000

Total Suspended Solids (mg/L)

T
o

ta
l 
O

rg
a

n
ic

 C
a

rb
o

n
 (

m
g

/L
)

RB-AR47562



Figure  4-5b.3.37 Correlation of Total Petroleum 

Hydrocarbons and TSS at Upper San Jose Creek
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Figure  4-5b.3.38 Correlation of Volatile Suspended 

Solids and TSS at Upper San Jose Creek
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Figure  4-5b.3.39 Correlation of Zinc and TSS at Upper 

San Jose Creek
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Figure  4-5b.3.I-1 Correlation of Insoluble Aluminum and 

TSS at Upper San Jose Creek
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Figure  4-5b.3.I-2 Correlation of Insoluble Antimony and 

TSS at Upper San Jose Creek
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Figure  4-5b.3.I-3 Correlation of Insoluble Barium and 

TSS at Upper San Jose Creek
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Figure  4-5b.3.I-4 Correlation of Insoluble Cadmium and 

TSS at Upper San Jose Creek
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Figure  4-5b.3.I-5 Correlation of Insoluble Chromium 

and TSS at Upper San Jose Creek
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Figure  4-5b.3.I-6 Correlation of Insoluble Copper and 

TSS at Upper San Jose Creek
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Figure  4-5b.3.I-7 Correlation of Insoluble Iron and TSS 

at Upper San Jose Creek
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Figure  4-5b.3.I-8 Correlation of Insoluble Lead and TSS 

at Upper San Jose Creek
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Figure  4-5b.3.I-9 Correlation of Insoluble Nickel and 

TSS at Upper San Jose Creek
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Figure  4-5b.3.I-10 Correlation of Insoluble Zinc and TSS 

at Upper San Jose Creek
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Figure  4-5b.3.I-11 Correlation of Insoluble Phosphorus 

and TSS at Upper San Jose Creek
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Figure  4-5b.3.I-12 Correlation of Insoluble Arsenic and 

TSS at Upper San Jose Creek
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Figure 4.6 TSS Concentrations at Mass Emission Stations
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Figure 4.7a.1 TSS Concentrations for Ballona Creek
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Figure 4.7a.2 TSS Concentrations for Malibu Creek
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Figure 4.7a.3 TSS Concentrations for Los Angeles River
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Figure 4.7a.4 TSS Concentrations for Coyote Creek
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Figure 4.7a.5 TSS Concentrations for San Gabriel River
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Figure 4.7a.6 TSS Concentrations for Dominguez Channel
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Figure 4.7a.7 TSS Concentrations for Santa Clara River
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Figure 4.8a.1 Mass Emission Loadings Total Suspended Solids
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Figure 4.8a.2 Mass Emission Loadings Total Dissolved Solids
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1.1 MONITORING PROGRAM OBJECTIVES 
The major objectives of the Monitoring Program outlined in the Municipal Stormwater 
Permit are to: 
 

• Assess compliance with the Los Angeles County Municipal Stormwater  
Permit No. CAS004001. 

 
• Measure and improve the effectiveness of the Stormwater Quality Management 

Plans (SQMPs). 
 

• Assess the chemical, physical, and biological impacts of receiving waters 
resulting from urban runoff. 

 
• Characterize stormwater discharges. 

 
• Identify sources of pollutants. 

 
• Assess the overall health and evaluate long-term trends in receiving water 

quality. 
 
Ultimately, the results of the monitoring requirements should be used to refine the 
Stormwater Quality Monitoring Program (SQMP) for the reduction of pollutant loadings 
and the protection and enhancement of the beneficial uses of the receiving water in the 
County of Los Angeles.  The Monitoring Program was developed to address these 
objectives, and has several elements: 

 
• Core monitoring, which includes mass emission, water column toxicity, tributary, 

shoreline, and trash monitoring. 
 
• Regional monitoring, which includes estuary sampling and bioassessment; and 

three special studies, which include the New Development Impacts Study in the 
Santa Clara Watershed, the Peak Discharge Impact Study, and the  
Best Management Practice (BMP) Effectiveness Study. 

 
1.2 MONITORING PROGRAM STATUS 
The 1994-95 storm season was the first for which stormwater monitoring was required 
under the 1990 Los Angeles County National Pollutant Discharge Elimination System 
(NPDES) Municipal Stormwater Permit (No. CA0061654).  Automated and manual 
samplings were conducted to characterize stormwater quality and quantity during the 
1994-95 and 1995-96 seasons. 
 
The 1996-97 season was the first storm season in which stormwater monitoring was 
conducted under the 1996 Municipal Stormwater Permit (No. CAS614001).  Under the  
1996 Municipal Stormwater Permit, the scope of the Monitoring Program was expanded 
to incorporate further data collection through the mass emission, land use, and critical 
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source monitoring programs, and new pilot studies, such as Wide Channel and Low 
Flow analyses. 
 
Under the 2001 Municipal Stormwater Permit (No. CAS004001) adopted on  
December 13, 2001, the Monitoring Program eliminated land use and critical source 
elements and focused on core monitoring, regional monitoring, and three special 
studies.  Due to varying compliance dates for each element, only mass emission, water 
column toxicity, and shoreline monitoring under the core Monitoring Program were 
addressed in the 2001-02 Monitoring Report.  
 
The 2002-03, 2003-04, 2005-06, 2006-07, and 2007-08 Monitoring Reports address:  

 
• Core Monitoring Program:  mass emission, tributary, water column toxicity, 

shoreline, and trash monitoring. 
 
• Regional Monitoring Program:  estuary sampling and bioassessment and the 

progress of the three special studies. 
 
An Integrated Receiving Water Impacts Report was created in 2004-05 that also 
incorporated results, analysis, and progress of the above-mentioned Monitoring 
Programs.  That report also looked at trends for the period 1994-2005.   
Annual Stormwater Monitoring Reports can be found on our website at: 
http://dpw.lacounty.gov/wmd/NPDES/report_directory.cfm. 
 
1.2.1 Core Monitoring 
 
1.2.1.1 Mass Emission Monitoring 
The objectives of mass emission monitoring are: 
 

• Estimate the mass emissions from the Municipal Separate Storm Sewer System 
(MS4).  

 
• Assess trends in the mass emissions over time. 

 
• Determine if the MS4 is contributing to exceedances of water quality standards 

by comparing results to applicable standards in the Basin Plan for the Coastal 
Watersheds of Los Angeles and Ventura Counties, (Basin Plan), or the 
California Toxics Rule (CTR), and with emissions from other discharges. 

 
Seven mass emission monitoring sites:  Ballona Creek, Malibu Creek, Los Angeles 
River, Coyote Creek, San Gabriel River, Dominguez Channel, and Santa Clara River, 
were utilized to achieve the objectives outlined above during the 2007-08 reporting 
period.  Mass emission stations capture runoff from major County watersheds that 
generally have heterogeneous land use.  All mass emission sites, except the  
Santa Clara River site, are equipped with automated samplers with integral flow meters 
for collecting flow-composite samples. 
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Sampling at the Santa Clara River station began during the 2002-03 storm season. 
Although sample collections at the Santa Clara River station are performed manually, 
composite samples are achieved primarily by using flow rate estimates obtained by 
monitoring staff following approved methods.  When conditions allow, flow rates are 
obtained using real-time flow measurements by a Public Works Water Resources 
Division stream gage near that site.  
 
A minimum of three storm events and two dry-weather events were sampled at each 
mass emission site.  Total Suspended Solids were collected from three storm events at 
the Santa Clara River mass emission site; ten storm events at San Gabriel River; 
eleven storm events at Ballona and Malibu Creeks; twelve storm events at Dominguez 
Channels, and thirteen storm events at Los Angeles River and Coyote Creek mass 
emission sites. 
 
1.2.1.2 Water Column Toxicity Monitoring 
The objectives of water column toxicity monitoring are to evaluate the extent and 
causes of toxicity in receiving waters and to modify and utilize the SQMP to implement 
practices that eliminate or reduce sources of toxicity in stormwater.  Composite samples 
were taken at the mass emission monitoring stations.  Two storm events and two  
dry-weather events were sampled at each mass emission site during the  
2007-08 season. 
 
1.2.1.3 Tributary Monitoring 
The objectives of tributary monitoring are to identify subwatersheds where stormwater 
discharges are causing or contributing to exceedances of water quality standards, and 
to prioritize drainage and subdrainage areas that need management actions. 
 
Sampling for the 2007-08 season was conducted at six tributary monitoring stations in 
the San Gabriel River Watershed.  The tributaries monitored included Big Dalton\Walnut 
Creek, Puente Creek, Upper San Jose Creek, Maplewood Channel, North Fork Coyote 
Creek and SD 21 (Artesia-Norwalk Drain).  Automatic flow weighted composite samples 
were taken from each tributary location.  Grab samples were also taken at these 
locations.  A minimum of four storm events and two dry events were sampled at each 
tributary monitoring site. 
 
1.2.1.4 Shoreline Monitoring 
The City of Los Angeles is required to monitor shoreline stations.  The purpose is to 
evaluate the impacts to coastal receiving waters and the impacts to recreational 
beneficial uses resulting from stormwater/urban runoff.  Also, the Municipal Stormwater 
Permit requires the City of Los Angeles to annually assess shoreline water quality data 
and submit it to the Principal Permittee for inclusion in the monitoring report.  The City of  
Los Angeles’ assessment is included as Appendix D of this monitoring report. 
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1.2.1.5 Trash Monitoring 
The objectives of trash monitoring are to assess the quantities of trash in receiving 
waters after storm events and to identify areas impaired for trash.  Visual observations 
of trash were made and a minimum of one photograph at each mass emission station 
was taken after four storm events, including the first storm event. 
 
Permit required trash compliance monitoring for Ballona Creek and Los Angeles River 
Watersheds are included in Appendices I and J, respectively. 
 
1.2.2 Regional Monitoring 
The Los Angeles County Flood Control District (LACFCD) is participating in regional 
monitoring programs.  These programs address public health concerns, monitor trends 
in natural resources and near shore habitats, and assess regional impacts from 
stormwater pollutant sources.  The regional programs include the following: 
 
1.2.2.1 Estuary Sampling 
The LACFCD participated in the coastal ecology committee of the Bight 2003 project 
coordinated by SCCWRP, in compliance with Section II.F of the Monitoring and 
Reporting Program of the stormwater monitoring requirements.  The two primary 
objectives of Bight 2003 were to estimate the extent and magnitude of ecological 
change in the Southern California Bight (SCB) and to determine the mass balance of 
pollutants that currently reside within the SCB.  Regional monitoring components 
included coastal ecology, shoreline microbiology, and water quality.  This project was 
conducted in collaboration with various organizations including regulators, wastewater 
and stormwater permittees, and citizen volunteers under the coordination of SCCWRP. 
 
The goal of the Estuary Sampling program required under Section II.F was to 
supplement the regional monitoring of the SCB estuarine habitats by sampling estuaries 
for sediment chemistry, sediment toxicity, and benthic macro invertebrate diversity to 
determine the spatial extent of sediment fate from stormwater, and the magnitudes of its 
effects.  In the County, the estuaries sampled were those of:  Malibu Creek, Ballona 
Creek, Los Angeles River, San Gabriel River, and Dominguez Channel.  
 
All reports pertinent to the Bight 2003 Project have been completed by SCCWRP  
and were released on their website in the Summer 2007.  Their website is 
www.sccwrp.org/regional/03bight/03docs.html. 
 
1.2.2.2 Bioassessment 
Bioassessments aid in evaluating a water body’s qualitative integrity through the 
detection of biological responses and trends resulting from exposure to pollution within 
watersheds.  An ultimate goal is to identify probable causes of impairment not detected 
by chemical and physical water quality analysis.  The LACFCD performs stream 
bioassessments in the County of Los Angeles in October every year as required in 
Section II.G of the Monitoring and Reporting Program of the Municipal Stormwater 
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Monitoring Permit. Sampling sites are spread throughout each of the six major 
watersheds and are selected to represent the diverse environments of the Los Angeles 
region.  Table 1-1 lists the sampling station locations and Figure 1-1 is a map showing 
the geographical location of the sampling stations. 
 
The State’s Surface Water Ambient Monitoring Program will take information gathered 
from the biological surveys in the County and combine it with data collected from 
surrounding counties to refine an index of biological indicators for the  
Southern California region.  The final report for the most recent year of the 
Bioassessment Monitoring Program (2007) is included in Appendix H.  
 
1.2.3 Special Studies 
The LACFCD is conducting the following special monitoring programs as required by 
the 2001 Municipal Stormwater Permit: 
 
1.2.3.1 New Development Impacts Study in the Santa Clara Watershed 
The objective of the New Development Impacts Study in the Santa Clara Watershed is 
to evaluate the effectiveness of the Standard Urban Stormwater Mitigation Plan 
(SUSMP) Best Management Practices (BMP) at reducing pollutants in stormwater 
runoff. 
 
The Regional Board, in a letter dated March 7, 2003, allowed the LACFCD and the  
City of Santa Clarita to fulfill this permit requirement by simulating the expected 
improvements from implementation of SUSMP through a mathematical modeling.  On  
November 13, 2003, we submitted a work plan to the Regional Board.  The EPA’s 
Storm Water Management Model was used to conduct a deterministic hydrological 
modeling coupled with a stochastic Monte Carlo approach for modeling stormwater 
runoff water quality.  The New Development Impact Study Report was completed and 
submitted to the Board on April 7, 2008.  
 
1.2.3.2 Peak Discharge Impact Study 
This study was conducted to fulfill the requirement to develop numeric criteria for peak 
flow control by assessing the potential cause and effect relationships between 
urbanization in watersheds and stream erosion in the County.  The Southern California 
Coastal Water Research Project (SCCWRP) and the LACFCD jointly conducted the 
study through a consultant contract.  The study results were previously reported.  An 
Executive Summary can be found in Appendix B of the 1994-2005 Integrated Receiving 
Water Impacts Report. 
 
1.2.3.3 BMP Effectiveness Study 
Sampling of all BMPs in the BMP Effectiveness Study was completed in the 2006-07 
season.  
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Mass Emission Sites were established and monitored throughout the Los Angeles 
County Flood Control District (LACFCD) in an effort to characterize the water quality of 
the channels and streams.  Tributary sites were selected to characterize the water 
quality of the channels and streams subwatersheds. 
 
2.1 MASS EMISSION SITE SELECTION  
The Los Angeles County Flood Control District (LACFCD) monitored at the following 
seven mass emission stations:  Ballona Creek, Malibu Creek, Los Angeles River, 
Coyote Creek, San Gabriel River, Dominguez Channel, and Santa Clara River.  The 
seven mass emission monitoring stations collected water quality data from 
approximately 2,060 square miles. 
 
Four of the mass emission monitoring stations installed under the original 1990 Permit 
were retained under the 1996 and the 2001 Municipal Stormwater Permit; specifically 
Ballona Creek, Malibu Creek, Los Angeles River, and San Gabriel River.  The  
Coyote Creek monitoring station was monitored under the 1990, 1996, and  
2001 Municipal Stormwater Permit, though monitoring was not required under the  
1996 Municipal Stormwater Permit.  Monitoring began at Dominguez Channel mass 
emission station during the 2001-02 season.  Sampling at the Santa Clara mass 
emission station began during the 2002-03 season. 
 
2.2 MASS EMISSION MONITORING LOCATIONS AND DRAINAGE 

AREAS  
Figure 2-1 is an overview of the study area with all mass emission monitoring sites 
shown.  Table 2-1 also indicates the dominant land use associated with each monitoring 
site and the total drainage area, including the tributary monitoring sites.  
 
Provided below is a description of the seven mass emission stations required by the 
Municipal Stormwater Permit for the 2007-08 monitoring period:  Ballona Creek,  
Malibu Creek, Los Angeles River, San Gabriel River, Coyote Creek,  
Dominguez Channel, and Santa Clara River.  Figures 2-2 through 2-8 show the location 
of each monitoring station along with a description of its land use.  
 
Ballona Creek Monitoring Station (S01)  
The Ballona Creek monitoring station is located at the existing stream gage station 
(Stream Gage F38C-R) between Sawtelle and Sepulveda Boulevards in the City of  
Los Angeles and was chosen to avoid tidal influences.  The upstream tributary 
watershed of Ballona Creek is 88.8 square miles.  The entire Ballona Creek Watershed 
is 127.1 square miles.  Ballona Creek is a concrete-lined trapezoidal channel at the 
gaging station.  This station can be found on Thomas Guide  
page 672 G-4. 
 
Malibu Creek Monitoring Station (S02)  
The Malibu Creek monitoring station is located at the existing stream gage station 
(Stream Gage F130-9-R) near Malibu Canyon Road, south of Piuma Road.  The 
tributary watershed to Malibu Creek at this location is 104.9 square miles and the entire  
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Malibu Creek Watershed is 109.9 square miles.  This station can be found on  
Thomas Guide page 628 H-1. 
 
Los Angeles River Monitoring Station (S10)  
The Los Angeles River Monitoring Station is located at the existing stream gage station 
(Stream Gage F319-R) between Willow Street and Wardlow Road in the City of  
Long Beach and was chosen to avoid tidal influences.  The river is a concrete-lined 
trapezoidal channel at this site.  The total upstream tributary drainage area for the  
Los Angeles River is 825 square miles.  This river is the largest watershed outlet  
to the Pacific Ocean in the LACFCD.  This station can be found on  
Thomas Guide page 795 C-1. 
 
Coyote Creek Monitoring Station (S13)  
The Coyote Creek Monitoring Station is located at the existing Army Corps of Engineers 
stream gage station (Stream Gage F354-R) below Spring Street in the lower  
San Gabriel River Watershed.  The site assists in determining mass loading for the  
San Gabriel River Watershed.  The upstream tributary area is 150 square miles 
(extending into Orange County).  The sampling site was chosen to avoid backwater 
effects from the San Gabriel River.  Coyote Creek, is a concrete-lined trapezoidal 
channel at this location.  The Coyote Creek sampling location has been an active 
stream gaging station since 1963.  This station can be found on Thomas Guide  
page 796 H-2. 
 
San Gabriel River Monitoring Station (S14)  
The San Gabriel River Monitoring Station is located at an historic stream gage station 
(Stream Gage F263C-R), below San Gabriel River Parkway in Pico Rivera.  The 
upstream tributary area is 450 square miles at this location.  The San Gabriel River is a 
grouted rock-concrete stabilizer along the western levee and a natural section on the 
eastern side.  Flow measurement and water sampling are conducted in the grouted rock 
area along the western levee of the river.  The length of the concrete stabilizer is nearly 
70 feet.  The San Gabriel River sampling location has been an active stream gaging 
station since 1968.  This station can be found on Thomas Guide page 676 J-2. 
 
Dominguez Channel Monitoring Station (S28)  
The Dominguez Channel Monitoring Station is located at Dominguez Channel and 
Artesia Boulevard in the City of Torrance and was chosen to avoid tidal influence.  The 
upstream tributary area is 33 square miles.  The Dominguez Channel monitoring site is 
located in a concrete-lined rectangular channel.  This station can be found on Thomas 
Guide page 733 H-7. 
 
Santa Clara River Monitoring Station (S29)  
The Santa Clara Monitoring Station is located at the Santa Clara River and  
The Old Road in Santa Clara.  The Santa Clara River is primarily a soft bottom channel, 
which makes accurate flow monitoring extremely difficult.  This location was originally 
chosen because flow monitoring was possible from the existing USGS 11108000  
Santa Clara River near Saugus California Stream Gaging Station.  Currently,  
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Public Works’ Water Resources Division operates a real-time stream gaging station at 
the site.  The flow gaging operation has been subject to shifting river conditions in 
recent years.  The upstream tributary area is approximately 411 square miles.  This 
station can be found on Thomas Guide page 4550 B-2. 
 
2.3 TRIBUTARY SITE SELECTION  
All six of the tributary monitoring stations:  Big Dalton\Walnut Creek, Puente Creek,  
Upper San Jose Creek, Maplewood Channel, North Fork Coyote Creek, and SD 21 
(Artesia-Norwalk Drain), were established in accordance with the 2001 Municipal 
Stormwater Permit.  Monitoring began during the 2006-07 season.  The six tributary  
monitoring stations were used to collect water quality data from subwatersheds in the 
San Gabriel River Watershed Management Area. 
 
2.4 TRIBUTARY MONITORING LOCATIONS AND DRAINAGE AREAS  
Figure 2-9 is an overview of the study area showing all the tributary monitoring sites.  
Table 2-1 contains the dominant land uses for each site. 
 
Provided below is a description of the six tributary monitoring stations required by the 
Municipal Stormwater Permit for the 2007-08 monitoring period.  In order, from the 
furthest upstream to the furthest downstream, these stations were identified as  
Big Dalton\Walnut Creek, Puente Creek, Upper San Jose Creek, Maplewood Channel,  
North Fork Coyote, and SD 21 (Artesia-Norwalk Drain).  Figures 2-10 through 2-15 
show the location of each monitoring station. 
 
Big Dalton\Walnut Creek (TS13) 
The Big Dalton\Walnut Creek tributary monitoring site is located on the confluence of 
Big Dalton Wash and Walnut Creek near the intersection of Francisquito Avenue and 
Dalewood Street, in the City of Baldwin Park.  The upstream tributary watershed area of 
Big Dalton\Walnut Creek is approximately 101.98 square miles.  This station can be 
found on Thomas Guide page 638 B-1. 
 
Puente Creek (TS14) 
The Puente Creek tributary monitoring site is located on Puente Creek in the City of 
Industry, where Don Julian Road crosses Puente Creek.  The upstream tributary 
watershed area of Puente Creek is approximately 8.45 square miles.  This station can 
be found on Thomas Guide page 638 A-7. 
 
Upper San Jose Creek (TS15) 
The Upper San Jose Creek tributary monitoring site is located on Upper San Jose 
Creek in the City of Industry, upstream of the confluence with Puente Creek.  The site is 
approximately 500 feet south of where Don Julian Road crosses Puente Creek.  The 
upstream tributary watershed area of Upper San Jose Creek is approximately  
72.60 square miles.  This station can be found on Thomas Guide page 638 A-7. 
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Maplewood Channel (TS16) 
Maplewood Channel tributary monitoring site is located on Maplewood Channel in 
Bellflower City, where Trabuco Street ends and crosses Maplewood Channel.  The 
upstream tributary watershed area of Maplewood Channel is approximately  
4.90 square miles.  This station can be found on Thomas Guide page 736 D-5. 
 
North Fork Coyote Creek (TS17) 
The North Fork Coyote Creek tributary monitoring site is located on North Fork Coyote 
Creek in the City of Cerritos, where Artesia Boulevard crosses North Fork Coyote 
Creek.  The upstream tributary watershed area of North Fork Coyote Creek is 
approximately 34.89 square miles.  This station can be found on Thomas Guide  
page 737 D-7. 
 
SD 21 (Artesia-Norwalk Drain) (TS18) 
The SD 21 (Artesia-Norwalk Drain) monitoring site is located on SD 21  
(Artesia–Norwalk Drain) in the City of Long Beach, where Wardlow Road crosses the 
SD 21 (Artesia-Norwalk Drain).  The upstream tributary watershed area of this site is 
approximately 4.14 square miles.  This station can be found on Thomas Guide  
page 796 J-1. 
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This section describes the field and laboratory methods used to implement the 
Monitoring Program, which includes precipitation and flow monitoring, stormwater 
sampling, and laboratory analyses.  

3.1 PRECIPITATION AND FLOW MEASUREMENT  
3.1.1 Precipitation Monitoring  
Every monitoring station has a minimum of one automatic tipping bucket (intensity 
measuring) rain gage located nearby or within the tributary watershed.  Large 
watersheds may use multiple rain gages to accurately characterize the rainfall.   
The Los Angeles County Flood Control District (LACFCD) operates various automatic 
rain gages throughout the County of Los Angeles.  Existing gages near the monitored 
watersheds are also utilized in calculating stormwater runoff and are essential to 
develop runoff characteristics for these watersheds.  
 
3.1.2 Flow Monitoring  
Flow monitoring equipment is used to trigger the automated samplers because the 
Monitoring Program requires flow-weighted composites for many constituents.  Flows 
are determined from water elevation measurements as described below.  
 
An open channel’s water elevation is measured by the stage monitoring equipment, and 
the flow rate is derived from a previously established site specific rating table or 
calculated with an equation such as Manning's.  The LACFCD uses rating tables 
generated from open channel cross sections analysis and upstream/downstream flow 
characteristics.  The rating tables are modified if it is demonstrated in the field through 
stream velocity measurements that calculated table values are incorrect.  Previous 
stormwater flow measurement efforts indicated that all stations require multiple storm 
events to gather the data necessary for calibration of the measurement devices. 
 
The automatic samplers utilize pressure transducers as the stage measurement device.  
However, pressure transducers are only accurate as flow measurement devices in open 
channel flow regimes.    

3.2 STORMWATER SAMPLING  

3.2.1 Sample Collection Methods  
Grab and composite sample collection methods, defined below, were used during the 
2007-08 storm season.  
 

• Grab Sample - a discrete, individual sample taken within a short period of time, 
usually less than 15 minutes.  This method is used to collect samples for 
constituents that have very short holding times and specific collection or 
preservation needs. 
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• Composite Sample - a mixed or combined sample created by combining a 
series of discrete samples (aliquots) of specific volume, collected at specific  
flow-volume intervals.  Composite sampling is ideally conducted over the 
duration of the storm event.  

 
Grab samples were collected during the initial portion of the storm event (on the rising 
limb of the hydrograph) and taken directly to the laboratory. 
 
Most flow-weighted composite storm samples were obtained using an automated 
sampler to collect samples at flowpaced intervals.  The Santa Clara River Station is not 
automated, so composite samples were obtained by sampling discretely every  
twenty minutes for the first three hours of the storm, and then mixing the discrete 
samples in the laboratory in proportion to the measured flow rates. 
 
The automated samplers were programmed during the storm season to start 
automatically when the water level in the channel or storm drain exceeded two inches 
above the current stage.  This practice was developed based upon years of experience 
of monitoring in local watersheds.  It was particularly useful when samplers needed to 
be reset to capture storms occurring a little over 24-hours apart and it was not possible 
to wait for flows to return to a dry-weather stage level.   
 
A sample was collected each time a set volume of water had passed the monitoring 
point (this volume is referred to as the pacing volume or trigger volume).  The samples 
were stored in glass containers within the sampler.  An eight-liter sample size minimum 
was required to conduct the necessary laboratory analyses for all the constituents.  The 
automated sampler was deactivated by field personnel within 48-hours after the end of 
each storm event.  This technique proved practical for storms occurring a little over  
24-hours apart. 
 
Samples were retrieved from the automated samplers as soon as possible to meet 
laboratory analysis holding time requirements.  As samples were collected, rainfall and 
runoff data were logged and stored for transfer to the office. 
 
3.2.2 Field Quality Assurance/Quality Control Plan  
Quality Assurance/Quality Control (QA/QC) is an essential component of the monitoring 
program. Evaluation of Analytes and QA/QC Specifications for Monitoring Program 
(Woodward-Clyde, 1996a) describes the procedures used for bottle labeling,  
chain-of-custody tracking, sampler equipment checkout and setup, sample collection, 
field blanks to assess field contamination, field duplicate samples, and transportation to 
the laboratory. 
 
An important part of the QA/QC Plan is the continued education of all field personnel.  
Field personnel were trained from the onset and informed about new information on 
stormwater sampling techniques on a continuing basis.  Field personnel also evaluate 
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the field activities required by the QA/QC Plan, and the Plan is updated if necessary.  
Accurate data was obtained by properly performing monitoring station set up, water 
sample collection, sample transport, and laboratory analyses. 
 
Bottle Preparation  
A minimum of three sets of bottles were prepared for each monitoring station so that 
change outs could be made quickly between closely occurring storms.  Bottle labels 
contained the following information: 
 

• The LACFCD’s FSID Number.  
 

• Station Number. 
 

• Station Name.  
 

• Laboratory Analysis Requested.  
 

• Date (To be completed at time of sampling). 
 

• Time (To be completed at time of sampling). 
 
Bottles were cleaned at the laboratory prior to use, then they were labeled and stored in 
sets.  Each station was provided with the same number, types, and volumes of bottles 
for each rotation unless special grab samples were required.  Clean composite sample 
bottles were placed in the automated sampler when samples were collected.  This 
practice ensured readiness for the next storm event.  All bottles currently not in use 
were stored and later transported in plastic ice chests.  Composite sample bottles were 
limited to a maximum of 2-1/2 gallons each, to ensure ease of handling.  
 
Chain-of-Custody Procedure  
Chain-of-custody forms were completed to ensure and document sample integrity.  
These procedures establish a written record which tracks sample possession from 
collection through analysis.  
 
Field Setup Procedures  
All field sampling locations were fixed sites, with the sampler placed on a public road or 
flood control right-of-way.  Field staff prepared the sampler to collect the next set of 
samples (either in storm mode or in dry-weather mode) after collecting the current 
samples.  Inspection of visible hoses and cables was performed to ensure proper 
working conditions according to the site design.  Inspection of the strainer, pressure 
transducer, and auxiliary pump was performed during daylight hours in nonstorm 
conditions.  
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The automated samplers were checked at the beginning of the storm (during grab 
sample collection) to ensure proper working condition and to see if flow composite 
samples were being collected properly.  Dry-weather collection techniques were similar, 
with grab and 24-hour composite samples being collected.  
 
Bottles were collected after each event and packed with ice and foam insulation inside 
individually marked ice chests.  Chain-of-custody forms were completed by field staff 
before transportation of the samples to the laboratory.  Under no circumstances were 
samples removed from the ice chest during transportation from the field to the 
laboratory.  
 
Field Quality Assurance/Quality Control  
Duplicate grab samples were analyzed to assess sample representativeness, accuracy, 
and precision.  The monitoring program included field duplicates to assess the precision 
of laboratory results.  A field duplicate, the origin of which was unknown to the 
laboratory, was collected at one site for each sampling event.  This methodology for 
assessing laboratory testing procedures provided data to measure the precision and 
accuracy of the laboratory results.  Field blanks were collected in order to assess 
sampling techniques for grab sampling. 
 
3.3 LABORATORY ANALYSES  
The County Department of Agricultural Commissioner/Weights and Measures (ACWM) 
Environmental Toxicology Laboratory provides water quality laboratory and related 
services to LACFCD.  The ACWM lab is state-certified to perform the water quality 
analyses.  The ACWM Lab maintains a laboratory analysis program that includes 
Quality Assurance and Quality Control protocols consistent with the objectives of the 
monitoring program required by the Permit.  
 
The ACWM subcontracts toxicity testing with Aquatic Bioassay Consulting Laboratories, 
Inc., of Ventura, California.  This laboratory is accredited by the State of California’s 
Environmental Laboratory Accreditation Program for Whole Effluent Toxicity of 
Wastewater testing, as well as for other types of analysis. 
 
3.3.1 Chemical and Biological Analysis  
The Municipal Storm Water Permit specifies the suite of analyses and associated 
minimum levels (MLs) for samples collected at mass emission stations.  All the 
laboratory methods used for analyzing stormwater samples are approved by the 
California Department of Health Services and conform to EPA approved methods.  
 
Table 3-1 shows all the constituents monitored during the 2007-08 reporting period, 
including constituents analyzed with composite or grab samples.  The table lists the 
method number, the PQL (which is the same as ML as defined in the Municipal Storm 
Water Permit), the method detection limit, and other relevant information for each 
constituent. 
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The Municipal Storm Water Permit generally defines method detection limit and ML (i.e., 
PQL) as follows:  
 

• Method detection limit means the minimum concentration of a substance that can 
be measured and reported with 99 percent confidence that the analyte 
concentration is greater than zero. 

• ML means the concentration at which the entire analytical system must give a 
recognizable signal and acceptable calibration point.  

 
• The ML is the concentration in a sample that is equivalent to the concentration of 

the lowest calibration standard analyzed by a specific analytical procedure, 
assuming that all the method specified sample weights, volumes, and processing 
steps have been followed. 

 
• Throughout this report, a -99 indicates a reported value could not be achieved.  

 
The primary objective of the laboratory QA/QC program is to ensure that the analyses 
are scientifically valid, defensible, and of known precision and accuracy.  The ACWM 
laboratory maintains QA/QC procedures (as described in their Quality Assurance 
Manual) in accordance with requirements of the California Department of Health 
Services.  The ACWM laboratory standard operation procedures include method 
validation, equipment calibration, preventive maintenance, data validation procedures, 
assessment of accuracy and precision, corrective actions, and performance and system 
audits.   
 
ACWM Lab conducted the QA/QC review and data validation for the 2007-08 
monitoring data, and the QA/QC documentation is available within the ACWM Lab files. 
The validated data as provided by the ACWM Lab were used for data analysis and 
interpretation with no further QA/QC review.  

3.3.2 Toxicity Analysis  
Toxicity analysis was performed by the following methods: 
 

• Ceriodaphnia dubia seven-day survival and reproduction tests. 
 

• Strongylocentrotus purpuratus (sea urchin) fertilization test. 
 
The tests were performed using sample concentrations of 100 percent, 56 percent,  
32 percent, 18 percent, 10 percent and 0 percent (N-control) to determine the level of 
toxicity.  These tests were conducted under guidelines prescribed in Short-Term 
Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to West 
Coast Marine and Estuarine Organisms (EPA, 1995). 
 
 
 
 

RB-AR47590



SECTION THREE Methods 
 

County of Los Angeles Department of Public Works 3-6 

Water quality measurements (temperature, pH, dissolved oxygen, hardness, 
conductivity, and alkalinity) were made for each sample at the beginning and throughout 
each test.  These measurements were performed to ensure there were no large 
variations in water quality, which can affect the accuracy of the toxicity tests.  
 
P:\wmpub\DATA MANAGEMENT\Monitoring\0708 MS4 Monitoring Data\Write-up\section 3_fg.doc 
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This section describes the results, data analysis, and recommendations for the  
2007-2008 Monitoring Program.  
 
4.1 HYDROLOGY:  PRECIPITATION AND FLOW 
The monthly rainfall during the 2007-2008 storm season was compared to the long-term 
pattern of rainfall in Figure 4-1.  Figure 4-2 illustrates that the total annual rainfall of  
11.10 inches during the 2007-2008 storm season in downtown Los Angeles was 
approximately 71.34 percent of the average annual rainfall.  The average annual rainfall 
over 137 seasons at Station 716, Ducommun Street in downtown Los Angeles is 
approximately 15.56 inches.  Table 4-1 summarizes the hydrologic and meteorological 
conditions of each station-event monitored during this storm season. 
 
Appendix A contains hydrographs for each fully-monitored storm of the 2007-2008 
season.  Each hydrograph includes the time of the first and last composite sample 
aliquot collection, the sample volume interval, runoff volume, and the percent of storm 
sampled. 
 
The Los Angeles County Flood Control District’s (LACFCD) automated sampler flow 
data was used in those instances where the official record flow data Public Works’ 
Water Resources Division was not available or had technical issues.  Instances where 
this occurred are indicated in the hydrographs in Appendix A. 
 
4.2 STORMWATER QUALITY 
Tables 4-2, 4-2a, and 4-3 include a composite and grab samples inventory taken for the 
chemical and biological analysis and toxicity analysis during the 2007-2008 monitoring 
season.  
 
4.2.1 Mass Emission Analysis  
This section provides a description of wet- and dry-weather mass emission results 
generated during the 2007-2008 monitoring season. 
 
The Municipal Stormwater Permit specifically requires the LACFCD to assess the 
pollutant loading for the sampling events that were analyzed for the complete list of 
constituents following the 2007-2008 storm season.  The Municipal Stormwater Permit 
also requires the identification and analysis of any long-term trends in stormwater or 
receiving water runoff.  A correlation analysis between pollutants of concern and Total 
Suspended Solids (TSS) loadings for the sampling events was also performed. 
 
4.2.1.1 Comparison Study 
A comparison to the most stringent applicable water quality standards from the Basin 
Plan for Los Angeles (Basin Plan) and the Criterion Maximum Concentration (CMC) of 
the California Toxics Rule (CTR) for mass emission monitoring was conducted as 
required by the Municipal Stormwater Permit. 
 
The Basin Plan is designed to enhance water quality and protect the beneficial uses of 
all regional waters.  The CMC of the CTR promulgates criteria for priority toxic pollutants 
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in the State of California for inland surface waters and enclosed bays and estuaries.  
Constituents exceeding the most stringent applicable water quality standards are 
highlighted in Appendix B and Table 4-4.  Table 4-4 and Figure 4-3 summarize this 
comparison analysis.  Information about monitored storm events can be found in 
Appendix K. 
 
The water quality objectives from the Ocean Plan are not applicable for comparison 
purposes because none of the samples were taken at or within the ocean or even in the 
tidal zones. 
 
The water quality objectives from the Criterion Continuous Concentration of the CTR 
are not applicable for comparison purposes because none of the storm events lasted 
more than 2 consecutive days and none of the composite or grab samples was 
collected over a continuous 4-day period. 
 
Based on the limited data collected during one year of monitoring, the following 
conclusions are presented.  However, these conclusions may need to be refined or 
revised as additional data becomes available. 
 
5  

Wet Weather 
The LACFCD met the Municipal Stormwater Permit requirement by monitoring at least 
three storms including the first storm event. 
 
The permit requires a prioritization of results.  Priorities were chosen to be those in 
which at least two out of three (approximately 67 percent) samples exceeded the most 
stringent applicable water quality standards.  A general overview of the priorities is best 
presented using Table 1 below.  An “X” indicates constituents for which at least 67 
percent of samples exceeded applicable water quality standards in each watershed. 
 
The results indicate that the abovementioned threshold was exceeded for the following 
constituents and at stated sites: 
 

• Fecal Coliform throughout all watersheds, except Malibu Creek. 
 
• Metals in all watersheds, except Malibu Creek. 

 
• Ammonia in all watersheds, except Malibu Creek and San Gabriel River 

watersheds. 
 

• Sulfate in Malibu Creek.  Sulfate was also the only constituent for which at least 
67 percent of samples exceeded the most stringent applicable water quality 
standards in this watershed during the 2007-2008 storm year. 
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Table 1. Priorities for each watershed based on mass emission monitoring results. 
 

Watershed 

Constituents Ballona 
Creek 

Malibu 
Creek 

Los 
Angeles 

River 

Coyote 
Creek 

San 
Gabriel 
River 

Dominguez 
Channel 

Santa 
Clara 
River 

Fecal 
Coliform X  X X X X X 

Total 
Aluminum X  X X X X X 

Total Copper X  X X X X  

Ammonia X  X X  X X 

Total Zinc X  X X  X  

Sulfate  X      

 
The results of Fecal Coliform exceedances and metals exceedances are in accordance 
with the Constituents of Concern identified in the LACFCD’s 1994-2005 Integrated 
Receiving Water Impacts Report (Table 1, Executive Summary, page 5).  The 
Constituents of Concern considered both wet- and dry-weather monitoring results, using 
yearly mean constituent values and applicable water quality standards to calculate the 
frequency and magnitude of exceedances. 
 
Notable differences between this year’s results and the 1994-2005 list of Constituents of 
Concern included: 
 

• None of the dissolved metals were found to be a priority in any of the watersheds 
during this monitoring season.  However, dissolved metals were identified as 
Constituents of Concern in Coyote Creek, Los Angeles River, Dominguez 
Channel, and Ballona Creek in the 1994-2005 Integrated Receiving Water 
Impacts Report. 

 
• Cyanide was a priority in Ballona Creek, Coyote Creek, and Dominguez Channel 

only during the first storm season event (2007-08Event21) as opposed to all 
watersheds as reported in the 1994-2005 Integrated Receiving Water Impacts 
Report. 

 
• Ammonia was not identified as a Constituent of Concern in the 1994-2005 

Integrated Receiving Water Impacts Report, but Ammonia was a priority at all 
stations, except at Malibu Creek and San Gabriel River mass emission stations.  
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• Sulfate was not identified as a Constituent of Concern in the 1994-2005 
Integrated Receiving Water Impacts Report, but Sulfate was a priority at Malibu 
Creek mass emission station. 

 
Dry Weather 
The LACFCD met the Municipal Stormwater Permit requirement for sampling two  
dry-weather samples at each monitoring station.  A general overview of the priorities is 
best presented using Table 2 below.  An “X” indicates constituents for which at least 67 
percent of samples (2 of 2 events) exceeded the most stringent applicable water quality 
standards in each watershed. 
 
Table 2. Priorities for each watershed based on mass emission monitoring results. 
 

Watershed 

Constituents Ballona 
Creek 

Malibu 
Creek 

Los 
Angeles 

River 

Coyote 
Creek 

San 
Gabriel 
River 

Dominguez 
Channel 

Santa 
Clara 
River 

Fecal 
Coliform      X  

Chloride       X 

Total 
Dissolved 
Solids 

X   X  X  

 
The results indicate that the abovementioned threshold was exceeded for the following 
constituents and at stated sites: 
 

• Fecal coliform at Dominguez Channel 
 

• Chloride at Santa Clara River 
 

• Total Dissolved Solids (TDS) at Ballona Creek, Coyote Creek, and Dominguez 
Channel 

 
Other observations: 

 
• These results differed from those on the list of Constituents of Concern identified 

in the 1994-2005 Integrated Receiving Water Impacts Report. 
 

• Only one exceedance of the water quality standards for Aluminum was found at 
San Gabriel River and another for Copper at Dominguez Channel during dry 
weather during this season. 
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• Cyanide exceedances were not found in any dry weather samples collected 
during this season, whereas it was a listed Constituent of Concern across all 
watersheds in the 1994-2005 Integrated Receiving Water Impacts Report. 

 
• Chloride and TDS were not identified as Constituents of Concern in the 1994-

2005 Integrated Receiving Water Impacts Report.  However, all dry weather 
samples this year exceeded the water quality objective guidelines at Santa Clara 
River for Chloride; and Ballona Creek, Coyote Creek, and Dominguez Channel 
for TDS. 

 
• Note that there are no water body specific objectives for TDS at Ballona Creek, 

Coyote Creek, and Dominguez Channel.  The effluent limit was based upon the 
guidelines in the Basin Plan, which would be protective of the potential MUN 
Beneficial Use. 

 
4.2.1.2 Loading and Trend Analysis 
The LACFCD met the Municipal Stormwater Permit requirement to collect and analyze 
TSS samples at all mass emission stations equipped with automated samplers for storm 
events of at least 0.25 inches of rainfall.  The TSS concentration for each storm is 
shown in Table 4-7 and the total TSS loading for each mass emission station is shown 
in Table 4-8.  An estimate of the total pollutant loads for each mass emission station is 
shown in Table 4-9. 
 
Pollutant loading at each mass emission station was analyzed to determine if there was 
any correlation between storm events and the amount of pollutant loading. 
 
Figure 4-4 represents an analysis of trends in stormwater or receiving water quality.  
Some first flush phenomena were observed, primarily with pollutants associated with 
particulate matter, and storms with greater runoff volumes typically have larger pollutant 
loadings. 
 
Long term temporal trends cannot be found by analyzing one year’s worth of data and 
an analysis of historical long term temporal trends can be found in the 1994-2005 
Integrated Receiving Water Impacts Report.  Additional long term trend analysis will be 
conducted for the next Integrated Receiving Water Impacts Report. 
 
The following conclusions were deduced from the loading analysis: 
 

• First flush phenomenon was observed for most constituents whose 
concentrations came either from their insoluble or suspended form (i.e. TSS, oil 
and grease, etc…) or from a combination of their insoluble or suspended form 
and their dissolved form (i.e. total metals).  This can be explained as pollutants 
accumulate during the dry season and wash off during the first storm event(s) of 
the year. 
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• The total runoff volume and pollutant loading at the Los Angeles River  
Monitoring Station was usually higher than at the other monitoring stations.   
Los Angeles River has approximately two to twenty-five times the surface area of 
the other watersheds.  This creates more potential for surface runoff pollution 
and likely explains, in part, the increased loading of constituents at the  
Los Angeles River Monitoring Station when compared to the other monitoring 
stations. 

 
• The Los Angeles River is the largest contributor of TSS out of the seven mass 

emission stations monitored, although other watersheds sometimes contribute 
larger loads during particular storm events. 

 
• Five of the seven mass emissions stations exhibited first flush phenomena for 

TSS.  TSS concentrations tended to decrease with fluctuation over the season 
except at Malibu Creek, and concentrations in the San Gabriel Watershed varied 
largely by storm.  

 
• TSS concentrations were usually higher during wet-weather than during dry-

weather sampling events. 
 

• Aluminum, Copper, and Zinc were observed at most mass emission stations 
during most events, and the metals levels tended to decline through the storm 
season. 

 
• Fecal Coliform and Ammonia were also observed at most mass emission 

stations during most events. 
 
Pollutant Loading Example 
At the request of the Regional Water Quality Control Board, below is an example of the 
pollutant loading calculation: 
 
Site:   Ballona Creek Mass Emission Station 
 
Storm event:  2007-08Event21 
 
Constituent:  Fluoride 
 
Concentration: 0.391 mg/L 
 
Runoff Volume: 2303.45 acre-ft  (2222.80 acre-ft Runoff + 80.65 acre-ft Base Flow) 
 
 
1lb = 454 g 
1g = 1,000 mg 
1L = 0.03531467 ft3 
1 ft3 = 2.2957 x 10 –5 acre-ft 
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Pollutant Loading = (Pollutant Concentration)(Runoff Volume) 
 
Pollutant Load = (0.391 mg/L)(2303.45 acre-ft)(1g/1,000 mg)(1 lb/454g)(1 ft3/2.2957 x 
10 –5 acre-ft)( 1L/0.03531467 ft3) 
 
Pollutant Load = 2449.2 lbs. 
 
4.2.1.3 Correlation Study 
A correlation analysis between metals and other constituents and TSS levels for 2 mass 
emission monitoring stations (San Gabriel River and Santa Clara River) and 1 tributary 
monitoring station (Upper San Jose Creek) was performed.  Only constituents that had 
at least 3 detections during the 2007-2008 storm season were included in the analysis.  
Dry-weather data were not included in this correlation analysis as only 2 dry-weather 
events were conducted.  At the Santa Clara River station, 20 of 30 constituents that met 
the above criteria (approximately 67 percent) had an R2 value greater than 0.85, the 
selected minimum threshold value.  Similarly, that number was 17 out of the 39 studied 
constituents (approximately 44 percent) at Upper San Jose Creek station.  However, 
only 4 out of the total 34 qualified constituents (approximately 12 percent) had an R2 
value above 0.85 at the San Gabriel River station.  Only those correlations with an R2 
value greater than 0.85 are presented in this report. 
 
Background 
The 1994-2005 Integrated Receiving Water Impacts Report presented a metals and 
TSS correlation analysis.  That report found that there was poor correlation between 
TSS and metals in all watersheds except the Santa Clara River Watershed.  It was 
suggested that the TSS correlation requirement be removed from the permit in order to 
free up resources for increased tributary monitoring.  These suggestions were included 
in the 2006 Report on Waste Discharge.  Thereafter, TSS correlation analysis was only 
conducted for the Santa Clara River Watershed, Ballona Creek Watershed and the 
Adams Drain Watershed in the 2005-2006 Stormwater Monitoring Report; and for the  
Santa Clara River Watershed, San Gabriel River Watershed and the Upper San Jose 
Creek Watershed in the 2006-2007 Stormwater Monitoring Report. 
 
The LACFCD continued the reduced TSS correlation efforts recommended in the  
2006 Report of Waste Discharge as we did not receive any communication from the 
Regional Water Quality Control Board directing otherwise.  TSS correlations were 
prepared for the Santa Clara River, the San Gabriel River and Upper San Jose Creek, 
once previously collected data was entered into the system. 
 
 
Current Efforts 
A trend line was projected on each of the constituent-versus-TSS plots and the 
coefficient of determination (R2) was calculated to see if there was any correlation 
between the concentrations for each constituent and TSS (Figure 4-5).  The closer the 
value of R2 is to the number one, the stronger the correlation of the two variables. 

Conversion factors
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TSS correlation can serve at least two purposes in a Stormwater Monitoring Program: 
 

1. TSS testing alone could be substituted for an array of more costly tests.  If strong 
correlations could be found between constituents of concern and TSS, TSS 
correlation would result in an ability to redirect limited resources away from 
laboratory analysis and towards other aspects of the LACFCD’S compliance with 
the Municipal Stormwater Permit.  Laboratory analysis can vary greatly in cost 
and complexity.  TSS testing is inexpensive and simple, while measuring metal 
or pesticide concentrations can be very costly and require complex equipment. 

 
2. TSS correlation can help in identifying constituent sources and in selecting 

optimum Best Management Practices (BMPs).  Strong correlation between a 
constituent and TSS may indicate that the constituent is found in particulate 
matter in that watershed. Examples include legacy pesticides associated with 
erosion or metal dust associated with brake pads and tires.  Addressing pollution 
caused by particulate matter will have different challenges and require different 
techniques than pollution caused by liquids or gases.   

 
The following conclusions were deduced from the 2007-2008 correlation study: 
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• The Santa Clara River Watershed, which the 1994-2005 Integrated Receiving  
Water Impacts Report indicated exhibited the largest number of correlations, had 
20 constituents that correlated with TSS with an R2 value greater than 0.85.  

 
Constituent R2  
Iron 1 

Volatile Suspended Solids 0.99999 

Chromium 0.99996 

Arsenic 0.99984 

Copper 0.99983 

Aluminum 0.99971 

Zinc 0.99964 

Barium 0.99953 

Nickel 0.99952 

Lead 0.99832 

Dissolved Oxygen 0.99384 

Phosphorus- Total (as P) 0.99069 

Kjeldahl-N 0.95179 

Total Organic Carbon 0.95037 

Dissolved Zinc 0.93644 

Antimony 0.92445 

Methylene Blue Active Substances (MBAS) 0.91272 

Dissolved Barium 0.88964 

Sulfate 0.87695 

Dissolved Nickel 0.87268 
 
o Metals exhibited a strong correlation with TSS.  Comparing the total 

concentrations and the dissolved concentrations of Iron, Chromium, Copper, 
Aluminum, Zinc, Barium, Nickel, and Lead revealed that the total 
concentrations of these metals comprised mostly of the insoluble form.  An 
additional analysis of the correlation between the insoluble form of those 
metals and the TSS levels also showed very strong correlations.  (Iron 
1.00000, Chromium 0.99695, Copper 0.99741, Aluminum 0.99971, Zinc 
0.99993, Barium 0.99846, Nickel 0.99749, and Lead 0.99832). 

 
o Appendix B 2007-2008 Sampling Results for Santa Clara River indicated that 

Copper and Zinc exceeded water quality objectives from the CMC of the 
CTR.  However, their dissolved concentrations were well below the limits; 
thus the removal of TSS may help reduce Copper and Zinc levels in the water 
and possibly help achieve the water quality objectives set forth in the CMC of 
the CTR. 

 
o The results also indicated exceedances of Aluminum according to the Basin 

Plan.  Dissolved Aluminum, however, was not detected in any of the 
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stormwater samples, suggesting that Aluminum was mainly in its insoluble 
form.  Thus, the removal of TSS may help reduce the level of Aluminum in the 
water and possibly help achieve the water quality objective set forth in the 
Basin Plan. 

 
• The San Gabriel River Watershed had only 4 constituents with an R2 value 

greater than 0.85. (Chloride 0.99991, Fluoride 0.97566, Volatile Suspended Solid 
0.95543, Aluminum 0.91599). 

 
o Aluminum is the only metal that showed a strong correlation with TSS in the 

San Gabriel watershed and Appendix B 2007-2008 Sampling Results for San 
Gabriel River indicated exceedances of Aluminum in accordance with the 
Basin Plan.  Dissolved Aluminum was not detected in any of the stormwater 
samples collected during the 2007-2008 storm year.  This suggests that 
Aluminum was mainly in its insoluble form; and therefore, the removal of TSS 
may help reduce the level of Aluminum in the water and possibly help achieve 
the water quality objective set forth in the Basin Plan. 

 
• The Upper San Jose Creek Watershed had 17 constituents with an R2 value 

greater than 0.85. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

o Metals displayed a strong correlation with TSS.  Comparing the total 
concentrations and the dissolved concentrations of Barium, Lead, Copper, 
Iron, Aluminum, Zinc, Nickel, and Chromium revealed that the total 
concentrations of these metals comprised mostly of the insoluble form.  An 

Constituent R2  
Barium 0.99944 

Lead 0.99941 

Copper 0.99937 

Iron 0.99867 

Volatile Suspended Solids 0.9976 

Aluminum 0.99611 

Ammonia 0.99574 

NH3-N 0.99568 

Zinc 0.99217 

Kjeldahl-N 0.9911 

Dissolved Phosphorus 0.99097 

Total Organic Carbon 0.97183 

Arsenic 0.97165 

Nickel 0.96615 

Chemical Oxygen Demand 0.95825 

Chromium 0.94692 

Alkalinity as CaCO3 0.87868 
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additional analysis of the correlation between the insoluble form of those 
metals and the TSS levels also showed very strong correlations.  (Barium 
0.99972, Lead 0.99913, Copper 0.99881, Iron 0.99876, Aluminum 0.99611, 
Zinc 0.98946, Nickel 0.97218, and Chromium 0.95262). 

 
o Appendix B 2007-2008 Sampling Results for Upper San Jose Creek indicated 

that Lead, Copper, and Zinc exceeded water quality objectives from the CMC 
of the CTR.  However, their dissolved concentrations were well below the 
limits; thus the removal of TSS may help reduce Lead, Copper, and Zinc 
levels in the water and possibly help achieve the water quality objectives set 
forth in the CMC of the CTR.   

 
o The results also indicated that Aluminum exceeded the water quality 

objectives in accordance with the Basin Plan.  Dissolved Aluminum, 
nevertheless, was not detected in any of the stormwater samples, suggesting 
that Aluminum was mainly in its insoluble form.  The removal of TSS, 
therefore, may help reduce the level of Aluminum in the water and possibly 
help achieve the water quality objective set forth in the Basin Plan. 

 
• Aluminum had a very strong correlation with TSS for San Gabriel River (major 

river) and Upper San Jose Creek (tributary merging into major river).  This 
association of Aluminum with particulate matter should be considered when 
implementing source identification.  

 
• TSS correlation may prove to be a useful tool in the selection of appropriate 

BMPs to remove sediment.  
 

• Future more extensive TSS correlation efforts are possible using the newly 
created Integrated Water Quality Database.  At this point in time, only data from 
the 2006-2007 and 2007-2008 storm years are available, but efforts are 
underway to import historical water quality records. 

 
4.2.2 Tributary Monitoring Analysis  
This section provides a description and analysis of wet- and dry-weather tributary 
results generated during the 2007-2008 monitoring season. 
 
The LACFCD met the Municipal Stormwater Permit requirement for tributary monitoring 
analysis by monitoring five storms, including the first storm of the season. Tributary 
monitoring analysis included all of the water quality constituents monitored under the 
mass emission monitoring program, though only a requirement for the first storm of the 
season.  The results are included in Appendix B.  Flow was also measured and is 
reported as hydrographs, which can be found in Appendix A.  The hydrographs were 
generated using the flow rate software of our autosamplers as the LACFCD did not 
have official flow gages at the 6 tributary sites. 
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A comparison to the most stringent applicable water quality standards from the Basin 
Plan and the CMC of the CTR for tributary monitoring was conducted as required by the 
Municipal Stormwater Permit.  Since the tributary monitoring stations collect samples 
from subwatersheds within the San Gabriel River Watershed, the results from the San 
Gabriel River and Coyote Creek Mass Emission stations were also used in the analysis.  
The Big Dalton Wash/Walnut Creek, Puente Creek, and Upper San Jose Creek stations 
are upstream of the San Gabriel River Mass Emission Station.  The North Fork Coyote 
Creek and Storm Drain 21 (Artesia-Norwalk Drain) stations are upstream of the Coyote 
Creek Mass Emission station.  The Maplewood Channel station is situated below the 
San Gabriel Mass Emission station.  Maplewood Channel results were analyzed in 
comparison with those from the Coyote Creek Mass Emission station due to their 
relatively close proximity. 
 
It was not possible to accurately identify any priorities based on dry weather results as 
only two samples were taken at each tributary monitoring station in compliance with the 
Municipal Stormwater Permit as modified by the Los Angeles Regional Water Quality 
Control Board.  Nevertheless, efforts were extended to analyze data from the two dry-
weather events. 
 
Constituents that exceeded the applicable water quality standards are highlighted in 
Appendix B and Table 4-5.  Table 4-5 and Figure 4-3 summarize this comparison 
analysis.  Tables 3 and 5 below provide a summary of findings based upon this year’s 
monitoring results. 
 
To be consistent with the analyses for mass emission stations, we used the same 
priority criteria.  Tables 4 and 6 provide a ranked list of sites for consideration of 
management actions based upon monitoring conducted at the tributary monitoring sites 
this past year.  A ranking based upon the Mean Magnitude of Exceedance Ratios 
(MMER) per tributary was created for each of the constituents identified in tables 3 and 
5, as applicable to each tributary grouping.  The magnitude of exceedance ratio was 
calculated by dividing the strictest applicable water quality objective for a constituent 
into its reported value for each sampling event.  The MMER then was the average 
magnitude of exceedance.  An MMER value greater than 1 of a constituent indicates the 
degree by which on average that constituent exceeds the strictest applicable water 
quality objective.  For example, if Aluminum has an MMER value of 2, then on average 
Aluminum exceeds the strictest applicable water quality objective by 100 percent.  The 
confidence level for the mean concentration of a constituent in question to significantly 
exceed its water quality objective was also calculated in combination with analysis of 
variance and mean comparison analysis to help confirm the ranking order.  The 
following conclusions and observations were drawn from the wet-weather tributary 
comparison study: 
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Table 3. Priorities for each watershed based on San Gabriel River Watershed Tributary 
site monitoring results. 
 

Watershed 

Constituents 
Dalton/ 
Walnut 
Creek 

(SGR) 

Puente 
Creek 

(SGR) 

Upper 
San Jose 

Creek 

(SGR) 

Maplewood 
Channel 

(CC) 

North Fork 
Coyote 
Creek 

(CC) 

SD 21 
(Artesia-
Norwalk 
Drain) 

(CC) 

Fecal 
Coliform X X X X X X 

Ammonia X X X X X X 

Total 
Aluminum X X X X X  

Total Copper X X X X  X 

Total Zinc X X  X  X 

 
Note that the drains in the dark shaded cells above are tributary to the San Gabriel 
Mass Emission station.  The drains in the unshaded cells are and/or were analyzed as if 
they were tributary to the Coyote Creek Mass Emission station. 
 

• These results align generally with the Constituents of Concern for San Gabriel 
River and Coyote Creek Mass Emission stations, respectively, identified in the 
1994-2005 Integrated Receiving Water Impacts Report. 

 
• The exceptions are that priorities were not found for Lead and Dissolved Lead, 

which were identified as Constituents of Concern in San Gabriel River and 
Coyote Creek in the 1994-2005 Integrated Receiving Water Impacts Report. 

 
• Ammonia was not identified in that list of Constituents of Concern for San Gabriel 

River or Coyote Creek.  Nevertheless, priorities for Ammonia were found at all 
tributary sites. 

 
• Total Zinc was also not identified in the above list of Constituents of Concern for 

San Gabriel River or Coyote Creek, yet priorities for Total Zinc were found in 
Dalton/Walnut Creek, Puente Creek, Maplewood Channel, and SD21 monitoring 
sites. 

 
• Total Aluminum was not a Constituent of Concern in Coyote Creek according to 

the 1994-2005 Integrated Receiving Water Impacts Report, yet it was a priority in 
both North Fork Coyote Creek and Maplewood Channel. 
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• Cyanide was not found to be a priority in any tributary.  However, it was identified 

in the 1994-2005 Constituents of Concern list for both San Gabriel River and 
Coyote Creek. 

 
Results from this past season’s monitoring were analyzed and a ranking based upon 
MMER values and corresponding confidence levels per tributary were used to help 
focus management actions in the San Gabriel River and Coyote Creek Watersheds.  
Only those Constituents of Concern that were priorities this past year were considered 
and the results of that analysis for wet weather are presented in Table 4. 
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Table 4. Ranking of San Gabriel River and Coyote Creek Tributary Monitoring sites for 
management actions based on MMER per Constituent of Concern identified for 
respective watersheds in Table 3 
        

Constituents of Concern Management 
Action  

Rank Order  
(SGR shaded) 

Fecal 
Coliform Ammonia Total 

Aluminum Total Copper Total Zinc TDS 

San Gabriel River Tributaries 

Tributary Upper San 
Jose Creek Puente Creek Dalton/ 

Walnut Creek
Dalton/ 

Walnut Creek
Dalton/ 

Walnut Creek 

MMER 243.75 28.55 6.19 11.41 8.05 
1 

Confidence 
Level 87.0% 99.5% 92.0% 94.0% 95.0% 

N/A 

Tributary Puente Creek Dalton/ 
Walnut Creek Puente Creek Puente Creek Puente Creek 

MMER 130.63 33.49 5.64 8.7 7.79 
2 

Confidence 
Level 87.0% 98.0% 92.0% 90.0% 87.0% 

N/A 

Tributary Dalton/ 
Walnut Creek 

Upper San 
Jose Creek 

Upper San 
Jose Creek 

Upper San 
Jose Creek 

Upper San 
Jose Creek 

MMER 128.13 18.21 6.77 5.65 N/A 
3 

Confidence 
Level 85.0% 98.0% 86.0% 86.0% N/A 

N/A 

Coyote Creek Tributaries 

Tributary North Fork 
Coyote Creek 

Maplewood 
Channel 

Maplewood 
Channel 

Maplewood 
Channel 

Maplewood 
Channel 

MMER 43.13 44.48 9.04 17.67 14.48 
1 

Confidence 
Level 95.0% 96.0% 95.0% 94.0% 95.0% 

N/A 

Tributary Maplewood 
Channel SD 21 North Fork 

Coyote Creek SD 21 SD 21 

MMER 69.63 93.53 5.9 8.31 4.18 
2 

Confidence 
Level 93.0% 87.0% 89.0% 93.0% 91.0% 

N/A 

Tributary SD 21 North Fork 
Coyote Creek SD 21 North Fork 

Coyote Creek
North Fork 

Coyote Creek 

MMER 155.63 14.14 N/A N/A N/A 
3 

Confidence 
Level 91.0% 84.0% N/A N/A N/A 

N/A 

 
N/A = Not Applicable 
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The results from Table 4 suggest that during wet weather: 
 

• The San Gabriel River watershed would benefit from focusing management 
actions on Dalton/Walnut Creek for Total Aluminum, Total Copper, and Total 
Zinc; on Upper San Jose Creek for Fecal Coliform; and on Puente Creek for 
Ammonia. 

 
• The Coyote Creek Watershed would benefit from focusing management actions 

on Maplewood Channel for Ammonia, Total Aluminum, Total Copper, Total Zinc; 
and on North Fork Coyote Creek for Fecal Coliform. 

 
The following conclusions and observations were drawn from the dry-weather tributary 
comparison study: 
 
Table 5. Priorities for each watershed based on San Gabriel River Watershed Tributary 
Site monitoring results. 
 

Watershed 

Constituents 
Dalton/ 
Walnut 
Creek 

(SGR) 

Puente 
Creek 

(SGR) 

Upper 
San Jose 

Creek 

(SGR) 

Maplewood 
Channel 

(CC) 

North Fork 
Coyote 
Creek 

(CC) 

SD 21 
(Artesia-
Norwalk 
Drain) 

(CC) 

Fecal 
Coliform X X  X  X 

TDS  X X X X  

Ammonia  X X   X 

Total 
Copper X      

 
Note that the drains in the dark shaded cells above are tributary to the San Gabriel 
Mass Emission station.  The drains in the unshaded cells are and/or were analyzed as if 
they were tributary to the Coyote Creek Mass Emission station. 
 

• Of the 4 constituents in Table 5 above, only Fecal Coliform aligns with the list of 
Constituents of Concern for San Gabriel River and Coyote Creek in the 1994-
2005 Integrated Receiving Water Impacts Report. 

 
• Total Copper, which was identified as Constituent of Concern in both San Gabriel 

River and Coyote Creek in 1994-2005 Integrated Receiving Water Impacts 
Report, was a priority only in Dalton/Walnut Creek 
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• Priorities were not found for Dissolved Lead in the Coyote Creek tributaries, nor 
for Cyanide in either the San Gabriel River tributaries or the Coyote Creek 
tributaries. 

 
• None of the tributary sites had priorities for Total Lead. 

 
• Dry-weather samples indicated priorities for TDS in Puente Creek, Upper San 

Jose Creek, Maplewood Channel, and North Fork Coyote Creek.  Note that there 
are no water body specific objectives for TDS in these tributaries.  The effluent 
limit was based upon the guidelines in the Basin Plan, which would be protective 
of the potential MUN  Beneficial Use. 

 
• Dry-weather sample results indicated that Puente Creek, Upper San Jose Creek, 

and Artesia-Norwalk Storm Drain (SD 21) had priorities for Ammonia.  Ammonia 
was not on the 1994-2005 list of Constituents of Concern for San Gabriel River or 
Coyote Creek. 

 
Results from the past year’s monitoring were analyzed and a ranking based upon 
MMER values and corresponding confidence levels per tributary was used to help focus 
management actions in the San Gabriel River and Coyote Creek Watersheds.  Only 
those Constituents of Concern that were priorities this past year were considered and 
the results of that analysis for dry weather are presented in Table 6. 
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Table 6. Ranking of San Gabriel River and Coyote Creek Tributary Monitoring sites for 
management actions based on MMER per constituent identified for respective 
watersheds in Table 5 
        

Constituents of Concern Management 
Action  

Rank Order  
(SGR shaded) 

Fecal 
Coliform Ammonia Total 

Aluminum Total Copper Total Zinc TDS 

San Gabriel River Tributaries 

Tributary Dalton/ 
Walnut Creek 

Upper San 
Jose Creek 

Dalton/ 
Walnut Creek Puente Creek

MMER 41.25 2.25 1.14 1.92 
1 

Confidence 
Level 77.0% 79.0% 

N/A 

77.0% 

N/A 

82.0% 

Tributary Puente Creek Puente Creek Puente Creek Upper San 
Jose Creek 

MMER 21 1.61 N/A 1.2 
2 

Confidence 
Level 75.0% 76.0% 

N/A 

N/A 

N/A 

80.0% 

Tributary Upper San 
Jose Creek 

Dalton/ 
Walnut Creek

Upper San 
Jose Creek 

Dalton/ 
Walnut Creek

MMER N/A N/A N/A N/A 
3 

Confidence 
Level N/A  N/A  

N/A 

N/A 

N/A 

N/A 

Coyote Creek Tributaries 

Tributary SD 21 SD 21 Maplewood 
Channel 

North Fork 
Coyote Creek

MMER 5 1.42 N/A 1.97 
1 

Confidence 
Level 76.0% 88.0% 

N/A 

N/A 

N/A 

92.0% 

Tributary Maplewood 
Channel 

Maplewood 
Channel 

North Fork 
Coyote Creek

Maplewood 
Channel 

MMER 628.5 N/A N/A 1.44 
2 

Confidence 
Level 75.0% N/A 

N/A 

N/A 

N/A 

87.0% 

Tributary North Fork 
Coyote Creek 

North Fork 
Coyote Creek SD 21 SD 21 

MMER N/A N/A N/A  N/A 
3 

Confidence 
Level N/A N/A 

N/A 

N/A 

N/A 

 N/A 

 
N/A = Not Applicable 
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The results from Table 6 suggest that during dry weather: 
 

• The San Gabriel River watershed would benefit from focusing management 
actions on Dalton/Walnut Creek for Fecal Coliform and Total Copper; on Upper 
San Jose Creek for Ammonia; and on Puente Creek for TDS. 

 
• The Coyote Creek Watershed would benefit from focusing management actions 

on SD 21 for Fecal Coliform and Ammonia; and on North Fork Coyote Creek for 
TDS. 

 
4.2.3 Water Column Toxicity Analysis 
This section describes the water column toxicity results generated during the 2007-2008 
storm season.  Water column toxicity monitoring was performed at all mass emission 
sites in accordance with the Municipal Stormwater Permit.  In total, four samples were 
analyzed for toxicity at each site.  Dry-weather samples were collected on November 
28, 2007 (2007-08Event27), and April 9, 2008 (2007-08Event47); and wet-weather 
samples were collected during the first rain event of the season on September 22, 2007 
(2007-08Event21), and during the second rain event of the season on November 30, 
2007 (2007-08Event30), at all mass emission sites.  The results obtained from these 
samples are found in Table 4-6a and Table 4-6b respectively. 
 
A minimum of one freshwater and one marine species was used for toxicity testing, 
specifically Ceriodaphnia dubia (water flea) seven-day reproduction/survival and 
Strongylocentrotus purpuratus (sea urchin) fertilization.  Results calculated from the 
Ceriodaphnia dubia and Strongylocentrotus purpuratus tests included the No Observed 
Effect Concentration (NOEC), 50 percent Effective Concentration (EC50), 50 percent 
Lethal Concentration (LC50), and toxicity unit (TU).  NOEC is the highest concentration 
of toxicant that would cause no observable adverse effects on the test organisms, which 
means the values for the observed responses statistically are insignificantly different 
from the controls.  EC50 is the toxicant concentration that would cause an observable 
adverse effect on a quantal response (such as death, fertilization, germination, or 
development) in 50 percent of the test population. 
 
A quantal response is an all-or-none response.  For example, death is a quantal 
response because a test organism can only be either dead or alive after being exposed 
to the toxicant concentration in the test sample.  When the observable effect is death or 
immobility, the term Lethal Concentration or LC is used in place of the term Effective 
Concentration or EC.  Therefore, LC50 is the concentration that produces a 50 percent 
reduction in survival.  TU is defined in the permit as 100/(LC50 or EC50).  A TU value 
greater than or equal to 1.00 is considered substantially toxic and requires a TIE.  
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The following conclusions were deduced from the water column toxicity testing:  
 

• Ceriodaphnia dubia survival and reproduction were significantly affected by 
exposure to the dry-weather sample collected from Los Angeles River mass 
emission site on April 9, 2008.  That sample had TU values equal to 2.91 
(survival) and 2.26 (reproduction).  The TU values triggered a TIE study in 
accordance with the Permit.  The baseline test conducted on the sample did not 
detect any toxicity, indicating no purpose to continue with further TIE 
manipulations.  The fact that a very slight amount of toxicity was observed in the 
initial chronic test indicated that the toxicant was most likely associated with 
volatile compound(s).  The compound(s) apparently dissipated to nontoxic levels 
between the time of the initial toxicity tests and initiation of the baseline toxicity 
testing. 

 
• Sea urchin fertilization was only significantly affected by exposure to the dry-

weather sample collected from the Ballona Creek mass emission site on  
November 28, 2007.  That sample had TU value equal to 2.64.  The TU value 
triggered a TIE study in accordance with the Permit.  The baseline test 
conducted on the sample did not detect any toxicity, indicating no purpose to 
continue with further TIE manipulations.  The fact that a very slight amount of 
toxicity was observed in the initial chronic test indicated that the toxicant was 
most likely associated with volatile compound(s).  The compound(s) apparently 
dissipated to nontoxic levels between the time of the initial toxicity tests and 
initiation of the baseline toxicity testing. 

 
• Ceriodaphnia dubia survival and reproduction were significantly affected by 

exposure to the wet-weather sample collected from Malibu Creek mass emission 
site on September 22, 2007.  That sample had TU values equal to 3.20 (survival) 
and 2.90 (reproduction).  The TU values triggered a TIE study in accordance with 
the Permit.  The baseline test conducted on the sample did not detect any 
toxicity, indicating no purpose to continue with further TIE manipulations.  The 
fact that a very slight amount of toxicity was observed in the initial chronic test 
indicated that the toxicant was most likely associated with volatile compound(s).  
The compound(s) apparently dissipated to nontoxic levels between the time of 
the initial toxicity tests and initiation of the baseline toxicity testing. 

 
• Sea urchin fertilization was significantly affected by exposure to the wet-weather 

samples collected from four mass emission sites (Malibu Creek, San Gabriel 
River, Dominguez Channel, and Santa Clara River) on September 22, 2007.  
These samples had TU values equal to 1.33, 2.05, 1.25, and 3.13, respectively.  
In accordance with the Permit, TIEs were attempted on these samples and 
toxicity was not observed during the baseline toxicity testing, indicating no 
purpose for furtherance of the TIE analysis.  The fact that a slight amount of 
toxicity was observed in the initial chronic tests indicated that the toxicant was 
most likely associated with volatile compound(s).  The compound(s) apparently 
dissipated to nontoxic levels between the time of the initial toxicity tests and 
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initiation of the baseline toxicity testing. 
 

• Sea urchin fertilization was significantly affected by exposure to the wet-weather 
sample collected from the Santa Clara River mass emission site on November 
30, 2007.  That sample had TU value equal to 1.24.  The TU value triggered a 
TIE study in accordance with the Permit.  The baseline test conducted on the 
sample did not detect any toxicity, indicating no purpose to continue with further 
TIE manipulations.  The fact that a very slight amount of toxicity was observed in 
the initial chronic test indicated that the toxicant was most likely associated with 
volatile compound(s).  The compound(s) apparently dissipated to nontoxic levels 
between the time of the initial toxicity tests and initiation of the baseline toxicity 
testing. 

 
4.2.4 Trash Monitoring Analysis 
The Municipal Storm Water Permit requires a minimum of one photograph at each mass 
emission station after the first storm event and three additional storm events per year.  
Pictures can be found in Appendix C. 
 
Ballona Creek Watershed and Los Angeles River Watershed Trash Compliance 
Monitoring Reports can be found in Appendices I and J respectively. 
 
4.2.5 Identification of Possible Sources 
This section describes the possible sources of the constituents that did not meet the 
water quality standards during the 2007-2008 monitoring season in all or most of the 
watersheds, as discussed above in Section 4.2.1 and 4.2.2. 
 
The source of bacteria is hard to pinpoint.  According to the Draft Total Maximum Daily 
Load to Reduce Bacterial Indicator Densities at Santa Monica Bay Beaches published 
on November 8, 2001, by the California Regional Water Quality Control Board,  
Los Angeles Region, urban runoff from the storm drain system may have elevated 
levels of bacterial indicators due to sanitary sewer leaks and spills, illicit connections of 
sanitary lines to the storm drain system, runoff from homeless encampments, illegal 
discharges from recreational vehicle holding tanks, and malfunctioning septic tanks 
among other things.  Fecal matter from animals and birds can also elevate bacteria 
levels.  A July 2007 report by ENSR International for USEPA New England Region 1, 
Mitigation Measure to Address Pathogen Pollution in Surface Waters: A TMDL 
Implementation Guidance Manual for Massachusetts, reiterated the above-mentioned 
sources. 
 
An article titled Residential Sources of Contamination on EPA’s website states that 
elevated levels of chloride may be a result of fertilizers, animal waste, industrial wastes, 
minerals, or seawater.  It also indicates that many metals, such as Aluminum, Silver, 
Iron, and Zinc, could be a result of natural deposits. 
 
According to the report Regulating Copper in Urban Stormwater Runoff by  
G. Fred Lee, Ph.D. and Anne Jones-Lee, Ph.D., Copper can come from brake pads or 
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industrial (such as the textile industry) and mining sources.  A metals source study is 
discussed in the article Loadings of Lead, Copper, Cadmium, and Zinc in Urban Runoff 
from Specific Sources by A.P. Davis, M. Shokouhian, and S. Ni.  The study concludes 
that significant levels of metals were found from urban areas, especially in highway 
runoff.  The abstract identifies important sources, such as building siding for Lead, 
Copper, Cadmium, and Zinc, vehicle brake emissions for Copper and tire wear for Zinc.  
Atmospheric deposition was also identified as an important source of Cadmium, 
Copper, and Lead.  Details behind those findings can be found in the May 2005 
Technical Report from SCCWRP entitled, Contributions of Trace Metals From 
Atmospheric Deposition to Stormwater Runoff in a Small Impervious Urban Catchment. 
 
The primary stationary sources that have reported emissions of aluminum compounds 
in California are crushed and broken stone mining, metal working machinery, and 
national security systems (ARB, 1997b).  In California, aluminum phosphide and 
aluminum tris(O-ethyl phosphate) are registered pesticides. Aluminum phosphide is 
registered as a insecticide. It is used to control stored product insects and is registered 
for use for fumigating raw agricultural commodities, animal feed ingredients, processed 
foods (sugar, flour, etc.), tobacco, wood, paper, leather, human and animal hair, 
feathers, etc. It is also registered for vertebrate control (rats, mice, squirrels, gophers 
etc.) in and around mills, food processing plants, warehouses and silos, and in rail cars, 
ships, and shipping containers (DPR, 1996). Aluminum tris(O-ethyl phosphate) (Fosetyl-
Al) is registered as a fungicide. It is used for the control and prevention of plant 
diseases on citrus, avocado, almonds and other nut crops. It may also be applied to 
small fruit crops (blackberry, boysenberry), and to a variety of leafy vegetable (spinach, 
lettuce, collard greens) and to cole crops (cabbage, broccoli) (DPR, 1996). 
 
A 2005 online article by Scorecard, The Pollution Information Site, Aluminum and 
Compounds, indicated that Aluminum is one of the most abundant metals in the earth’s 
crust.  It does not exist as pure Aluminum, but forms compounds primarily with silica, 
oxygen, and fluorine.  Natural sources include bauxite and alum.  The mostly urbanized  
Los Angeles Basin has, at best, only trace amounts of Aluminum compounds in its soil.  
The most likely sources of Aluminum in stormwater would be alum in water treatment 
plants, bentonite in water purification systems, metal working industries, and some 
pesticides. 
 
Large quantities of greenish rock with amphiboles and sediment are found near the 
Mass Emission station in the Malibu Creek Watershed.  The hillside is mainly composed 
of what appears to be very decomposed, somewhat grainy, greenish marine or lagoonal 
sediment/glauconite and less decomposed, greenish-brown shale with clear fossils and 
embedded detritus.  These sediments are known to be sulfur bearing.  Representative 
field samples gathered initially had a distinct moderate sulfur (musty, rotten eggs) odor. 
Sulfate concentrations can be largely attributable to the presence of eroded sulfur-rich 
sediment.  Fungal and bacterial processes within the creek and surrounding areas may 
facilitate the release of sediment bound sulfur into the water column. 
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Another sulfur source may be effluent from the nearby Tapia Wastewater Treatment 
Plant, found just upstream from the sampling site.  Sulfur is used in wastewater 
processes such as flocculation.  However, other sampling stations close to wastewater 
treatment plants did not show highly elevated sulfur concentrations.  Tests and/or a 
review of effluent reports would be necessary to determine if the Plant’s effluent was a 
significant contributor to the raised sulfur concentrations of these waters.  
 
Ammonia exists naturally in the environment and is also an important commercial and 
industrial chemical, according to the New York Department of Health 
(http://www.health.state.ny.us/environmental/emergency/chemical_terrorism/ammonia_tech.htm).  It 
is used in agriculture (fertilizers), as a refrigerant, in water treatment processes, in 
cleaning products and in the manufacture of many products including other chemicals, 
plastics, textiles, explosives and pesticides.  Ammonia is produced by the 
decomposition of organic matter.  One particular ammonia source of interest is 
wastewater treatment plants.  According to Water Supply and Pollution Control, by 
Warren Viessman, Jr. and Mark J. Hammer, there is an average of  
24 mg/L of Ammonia-Nitrogen (NH3-N) in biologically treated domestic wastewater that 
has not undergone denitrification. 
 
As mentioned in the Basin Plan, the watersheds with excessive TDS exceedances are 
often impaired (by high levels of minerals) and there is not sufficient historic data to 
designate objectives based on natural background conditions.  The effluent limits 
applied in those watersheds were based upon guidelines in the Basin Plan that are 
intended to be protective of the MUN Beneficial Use.  Site-specific objectives have not 
yet been determined. 
 
4.2.6 Recommendations 
The core monitoring program as prescribed in the Permit is designed to achieve the 
objectives in Section 1.1.  However, in actuality data gathered by the program are 
insufficient for use in identifying pollution sources, making management decisions with 
respect to BMP implementation, and evaluating the effectiveness of existing control 
measures.  Answering these questions would require more targeted, and possibly more 
localized, monitoring programs.  The beginning of such a program is under development 
by the LACFCD as described in its Receiving Waters Limitations Compliance Report 
submitted to the Regional Board on October 15, 2007.   
 
Many of the polychlorinated biphenyls, SOVs, and chlorinated pesticides cannot be 
compared to the water quality standards because there are no standards listed in the 
Basin Plan or CTR.  However, even if there were water quality standards, all of these 
constituents were not detected at any of the mass emission or tributary monitoring 
stations.  We recommend sampling for these constituents one time per year during the 
first storm event. 
 
There appears to be some correlation between sediments and certain constituents.  
Further analysis is recommended. 
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The Permit is unclear with regard to which water quality standards to be applied to each 
of the monitoring programs.  To reduce any uncertainty, we request that the Los 
Angeles RWQCB provide a current compilation of applicable water quality standards. 
 
Best Management Practices Implementation 
Priorities found at various sites during this monitoring year included Aluminum, Copper, 
Zinc, TDS, Sulfate, Chloride, Fecal Coliform, and Ammonia.  Discussion of BMP 
implementation is not possible in this Annual Monitoring Report.  Long term trends will 
need to be determined and analyzed prior to making any management decisions 
regarding BMP implementation.   
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Table 1-1: Bioassessment Site Locations within Los Angeles County for Year 2007 
 

Station Receiving Water 
Body Location Geographic 

Coordinates Justification 

San Gabriel River Watershed 

2  
(SGUT-504) 

San Gabriel River 
Mainstem 

Upper San Gabriel River 
near East Fork Rd.   

N 34º 14.228’ 
W -117º 49.129’ 

Offset site for the San Gabriel River 
Watershed Monitoring Project   

3  
(SGUT-505) 

San Gabriel River 
Mainstem 

Upper San Gabriel River  
below Morris Reservoir  

N 34º 10.164’ 
W -117º 53.359’ 

Offset site for the San Gabriel River 
Watershed Monitoring Project  

4    
(SGM-110) 

San Gabriel River 
Lined Channel 

Tributary 

San Gabriel River at Carson 
Street  

N 33º 53.982’ 
W -118º 05.571’ 

Offset site for the San Gabriel River 
Watershed Monitoring Project  

5 
 (SGLT-506) 

Walnut Creek  
Unlined Channel 

Walnut Channel upstream 
of San Gabriel River 

N 34º 03.704’ 
W -117º 59.477’ 

Assess impacts of upstream land 
uses; nursery and residential area/San 
Gabriel River Watershed Monitoring 

Project site. 

Los Angeles River Watershed 

6 Arroyo Seco 
Unlined Channel 

Upstream of Arroyo Seco 
Spreading Grounds  

N 34º 12.189’ 
W -118º 09.968’ 

Assess impacts in upper to mid 
watershed from residential land use 

7 Arroyo Seco 
Unlined Channel 

Arroyo Seco downstream 
from I-134  

N 34º 08.676’ 
W -118º 09.982’ Assess impacts of residential land use

8 Compton Creek 
Unlined Channel 

Compton Creek upstream of 
the confluence with the Los 

Angeles River  

N 33º 50.788’ 
W -118º 12.535’ 

Assess impacts of urban pollution in 
Compton Creek 

9* 
Zone 1 Ditch / Whittier 
Narrows Dam Unlined 

Channel 

Zone 1 Ditch at Whittier 
Narrows Dam  

N 34º 01.452’ 
W -118º 04.250’ 

Los Angeles County Sanitation 
District baseline site 
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Station Receiving Water 
Body Location Geographic 

Coordinates Justification 

10* Eaton Wash 
Unlined Channel 

Upstream of Eaton Wash 
Canyon Reservoir at New 

York Drive 

N 34º 10.538’ 
W -118º 05.707’ 

Assess impacts of tributary to Los 
Angeles River 

11 Los Angeles River 
Partially Lined Channel

Los Angeles River at 
Victory Blvd  

N 34º 09.362’ 
W -118º 17.591’ 

Assess impacts  of adjacent 
equestrian area 

12 Los Angeles River 
Lined Channel 

Los Angeles River near 
confluence with Arroyo 

Seco Channel  

N 34º 05.112’ 
W -118º 13.713’ Main river channel 

13 Los Angeles River 
Lined Channel 

Los Angeles River 
upstream of Sepulveda Dam 

N 34º 10.207’ 
W -118º 28.582’ Upstream reference site 

Ballona Creek Watershed 

14 Ballona Creek 
Lined Channel 

Ballona Creek at I-405 and 
S. Sepulveda Blvd  

N 34º 00.445’ 
W -118º 23.761’ 

Original location relocated due to 
tidal influence 

Malibu Creek Watershed 

15 Medea Creek 
Unlined Channel 

Medea Creek at Thousand 
Oaks Blvd. and Kanan Rd. 

N 34º 09.043’ 
W -118º 45.456’ 

Assess impacts of Medea Creek to 
Malibu Creek 

16 Las Virgenes Creek 
Unlined Channel 

Las Virgenes Creek near the 
Los Angeles County line  

N 34º 10.133’ 
W -118º 42.192’ 

Assess impacts from tributary to 
Malibu Creek 

17 Cold Creek 
Unlined Channel 

Cold Creek at Stunt Rd. at 
Cold Creek Preserve  

N 34º 05.707’ 
W -118º 38.918’ Upstream reference site 

18 Triunfo Creek 
Unlined Channel 

Triunfo Creek downstream 
of Troutdale Dr. and 

nursery  

N 34º 06.851’ 
W -118º 46.750’ Assess impacts of nursery 
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Station Receiving Water 
Body Location Geographic 

Coordinates Justification 

Dominguez Channel Watershed 

19 Dominguez Channel 
Lined Channel 

Dominguez Channel and 
Vermont Ave  

N 33º 52.270’ 
W -118º 17.909’ 

Original location relocated due to 
tidal influence 

Santa Clara River Watershed 

1 Santa Clara River  
Unlined Channel 

Santa Clara River at The 
Old Road  

N 34º 25.945’ 
W -118º 35.689’ 

Location of DPW mass emission 
monitoring site 

20* Bouquet Canyon 
Unlined Channel 

Bouquet Canyon Wash 
below Vasquez Canyon 

Road  

N 34º 28.422’ 
W -118º 28.023’ 

Assess conditions upstream of 
Diazinon findings 

 
 

                                                 
* Not sampled due to dry conditions 
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 Station Name  
 

Station 
No.  

 
Drainage 

Area     
(sq. mi.)  

 
HDSFR(1) 

(%)  

 Light 
Industrial 

(%)  

 Vacant 
(%)  

 Retail/ 
Commercial 

(%)  

 Multi-Fam. 
Residential 

(%)  

 
Transportation 

(%)  

Educationa
l Facilities 

(%)  

 Mixed 
Residential 

(%)  

 Other 
(%)  

 TOTAL 
(%)  

MASS EMISSION STATIONS              
Ballona Creek @ Sawtells Blvd.          
Los Angeles S01 88.80 40.00 3.50 11.10 9.90 12.30 1.50 2.70 6.70 12.30 100.00

Malibu Creek @ Piuma Rd.                 
Unincorporated L.A. County S02 105.00 5.70 0.30 79.30 0.50 1.30 0.50 0.50  -- 11.90 100.00

L.A. River @ Wardlow                 
Long Beach S10 822.50 28.80 5.10 40.40 3.60 3.50 2.40 1.90 1.80 12.50 100.00

Coyote Creek @ Spring St.             
Long Beach S13 148.60 38.30 8.40 14.30 5.60 6.10 1.80 4.30 0.20 21.00 100.00

San Gabriel River @ SGR Pkwy    
Pico Rivera S14 450.60 15.20 2.30 66.70 1.50 1.40 1.00 1.60 0.10 10.20 100.00

Dominguez Channel @ Artesia Blvd.  
Torrance S28 33.20 35.50 13.05 0.00 7.60 7.90 7.60 4.60 8.40 15.35 100.00

Santa Clara River @ The Old Road    
Santa Clara S29 411.4 2.60 0.20 87.00 0.30 0.40 0.50 0.30 -- 8.70 100.00

 Notes:  All land use percentages are rounded to the nearest tenth of a percent. 

Land use percentages less than 0.1% are represented with a dash (--).

(1) HDSFR = High density single-family residential.  

Land Use Distribution of Monitored Catchments for Monitoring Program
Table 2-1a

Table 2-1a (LU Distribution)
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 Station Name  
 

Station 
No.  

 
Drainage 

Area     
(sq. mi.)  

 
HDSFR(1) 

(%)  

 Light 
Industrial 

(%)  

 Vacant 
(%)  

 Retail/ 
Commercial 

(%)  

 Multi-Fam. 
Residential 

(%)  

 
Transportatio

n (%)  

Educationa
l Facilities 

(%)  

 Mixed 
Residential 

(%)  

 Other 
(%)  

 TOTAL 
(%)  

TRIBUTARIES STATIONS              
Big Dalton Wash & Walnut Creek @ Francisquito 
Ave. Baldwin Park TS13 101.98 28.15 4.32 54.18 6.09 2.84 1.45 2.71 0.27 0.0023 100.00

Puente Creek @ Don Julian Rd.           City of 
Industry TS14 8.45 55.94 10.61 15.23 7.17 6.13 0.14 4.76  --  -- 100.00

Upper San Jose Creek @ Don Julian Rd.    City of 
Industry TS15 72.60 35.83 9.26 37.76 7.65 2.78 2.84 3.75 0.13 0.0002 100.00

Maple Wood Channel @ Alondra Blvd.  Bellflower TS16 4.90 48.35 18.69 2.20 11.33 8.29 0.27 8.65 2.23  -- 100.00

North Fork Coyote Creek @ Artesia Blvd. La 
Mirada TS17 34.88 44.59 14.98 22.84 8.89 3.09 0.67 4.82 0.12  -- 100.00

Strom Drain 21 @ Wardlow Rd.             Long 
Beach  TS18 4.14 56.64 2.86 3.55 18.92 7.35 2.87 7.19 0.61  -- 100.00

 Notes:  All land use percentages are rounded to the nearest tenth of a percent. 

Land use percentages less than 0.1% are represented with a dash (--).

(1) HDSFR = High density single-family residential.  

Land Use Distribution of Monitored Catchments for Monitoring Program
Table 2-1b

Table 2-1b (LU Distribution)
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Table 3-1.  Analytical Methods for Constituents

Class Constituent
Sample

Type
EPA

Method PQL (ML) MDL Units Preservation Holding Time
Conventional

Oil and Grease Grab EPA413.1 1 0.33 mg/L H2SO4 28 days
Total Phenols Grab EPA420.1 0.1 0.03 mg/L H3PO4, CuSO4 7 days
Cyanide Grab SM4500-CNE 0.005 0.002 mg/L NaOH 14 days
pH Comp SM4500H B N/A NA - immed.
Dissolved Oxygen Grab SM4500O G 1 0.33 mg/L - immed.

Indicator Bacteria
Total Coliform Grab SM9221 20 NA MPN/100ml Na2S2O3 6 hours
Fecal Coliform Grab SM9221 20 NA MPN/100ml Na2S2O3 6 hours
Ratio Fecal Coliform/Total Coliform
Fecal Streptococcus Grab SM9230B 20 NA MPN/100ml Na2S2O3 6 hours
Fecal Enterococcus Grab SM9230B 20 NA MPN/100ml Na2S2O3 6 hours

General
Chloride Comp SM4110B 2 0.67 mg/L - 28 days
Fluoride     Comp SM4110B 0.1 0.03 mg/L - 28 days
Nitrate Comp SM4110B 0.1 0.03 mg/L - 48 hours
Sulfate Comp SM4110B 1 0.33 mg/L - 48 hours
Alkalinity Comp SM2320B 1 0.33 mg/L - 14 dyas
Hardness Comp SM2340C 2 0.67 mg/L HNO3 or H2SO4 6 months
COD Comp SM5220D 10 3.33 mg/L H2SO4 28 days
TPH Grab EPA418.1 1 0.33 mg/L H2SO4 28 days
Specific Conductance Comp SM2510B 1 0.33 umhos/cm - Immed.
Total Dissolved Solids Comp SM2540C 2 0.67 mg/L - 7 days
Turbidity Comp SM2130B 0.1 0.03 NTU - 48 hours
Total Suspended Solids Comp SM2540D 2 0.67 mg/L - 7 days
Volatile Suspended Solids Comp SM2540E 1 0.33 mg/L - 7 days
MBAS Comp SM5540-C 0.05 0.02 mg/L - 48 hours
Total Organic Carbon Comp SM5310B 1

0.33

mg/L HCl, H2SO4, or 
H3PO4

28 days

BOD Comp SM5210B 2 NA mg/L - 48 hours
Nutrients

Dissolved Phosphorus Comp SM4500-PE 0.05 0.02 mg/L - 48 hours
Total Phosphorus Comp SM4500-PE 0.05 0.02 mg/L H2SO4 28 days
NH3-N Comp SM4500-NH3 0.1 0.03 mg/L H2SO4 28 days
Nitrate-N Comp SM4110B 0.5 0.17 mg/L - 48 hours
Nitrite-N Comp SM4110B 0.03 0.01 mg/L - 48 hours
Kjeldahl-N Comp SM4500NHorg 0.1 0.03 mg/L H2SO4 28 days

Metals
Dissolved Aluminum Comp EPA200.8 100 33.33 ug/l HNO3 6 months
Total Aluminum Comp EPA200.8 100 33.33 ug/l HNO3 6 months
Dissolved Antimony Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Total Antimony Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Dissolved Arsenic Comp EPA200.8 1 0.33 ug/l HNO3 6 months
Total Arsenic Comp EPA200.8 1 0.33 ug/l HNO3 6 months
Dissolved Berylium Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Total Beryllium Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Dissolved Cadmium Comp EPA200.8 0.25 0.08 ug/l HNO3 6 months
Total Cadmium Comp EPA200.8 0.25 0.08 ug/l HNO3 6 months
Dissolved Chromium Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Total Chromium Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Dissolved Chromium +6 Comp EPA218.6 0.25 0.08 ug/l - 24 hours

PQL =  minimum level (ML)
MDL = method detection limit
"-" = No preservation required other than cooling the sample to 4 oC. 
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Class Constituent
Sample

Type
EPA

Method PQL (ML) MDL Units Preservation Holding Time
Metals

Total Chromium +6 Comp EPA218.6 0.25 0.08 ug/l - 24 hours
Dissolved Copper Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Total Copper Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Dissolved Iron Comp EPA200.8 100 33.33 ug/l HNO3 6 months
Total Iron Comp EPA200.8 100 33.33 ug/l HNO3 6 months
Dissolved Lead Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Total Lead Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Dissolved Mercury Comp EPA245.1 0.1 0.03 ug/l HNO3 6 months
Total Mercury Comp EPA245.1 0.1 0.03 ug/l HNO3 6 months
Dissolved Nickel Comp EPA200.8 1 0.33 ug/l HNO3 6 months
Total Nickel Comp EPA200.8 1 0.33 ug/l HNO3 6 months
Dissolved Selenium Comp EPA200.8 1 0.33 ug/l HNO3 6 months
Total Selenium Comp EPA200.8 1 0.33 ug/l HNO3 6 months
Dissolved Silver Comp EPA200.8 0.25 0.08 ug/l HNO3 6 months
Total Silver Comp EPA200.8 0.25 0.08 ug/l HNO3 6 months
Dissolved Thallium Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Total Thallium Comp EPA200.8 0.5 0.17 ug/l HNO3 6 months
Dissolved Zinc Comp EPA200.8 10 3.33 ug/l HNO3 6 months
Total Zinc Comp EPA200.8 10 3.33 ug/l HNO3 6 months

Semi-Volatiles Organics (EPA 625)
2- Chlorophenol Comp EPA625 2 0.67 ug/l
2,4-dichlorophenol Comp EPA625 2 0.67 ug/l
2,4-dimethylphenol Comp EPA625 2 0.67 ug/l
2,4-dinitrophenol Comp EPA625 3 1.00 ug/l
2-nitrophenol Comp EPA625 3 1.00 ug/l
4-nitrophenol Comp EPA625 3 1.00 ug/l
4-chloro_3_methylphenol Comp EPA625 3 1.00 ug/l
Pentachlorophenol Comp EPA625 2 0.67 ug/l
Phenol Comp EPA625 1 0.33 ug/l
2,4,6-trichlophenol Comp EPA625 1 0.33 ug/l

Base/Neutral
Acenaphthene Comp EPA625 1 0.33 ug/l
Acenaphthylene Comp EPA625 2 0.67 ug/l
Anthracene Comp EPA625 2 0.67 ug/l
Benzidine Comp EPA625 5 1.67 ug/l
1,2 Benzanthracene Comp EPA625 0.1 0.03 ug/l
Benzo(a)pyrene Comp EPA625 2 0.67 ug/l
Benzo(k)flouranthene Comp EPA625 2 0.67 ug/l
Bis(2-Chloroethoxy) methane Comp EPA625 5 1.67 ug/l
Bis(2-Chloroisopropyl) ether Comp EPA625 2 0.67 ug/l
Bis(2-Chloroethyl) ether Comp EPA625 1 0.33 ug/l
Bis(2-Ethylhexl) phthalate Comp EPA625 5 1.67 ug/l
4-Bromophenyl phenyl ether Comp EPA625 1 0.33 ug/l
Butyl benzyl phthalate Comp EPA625 0.3 0.10 ug/l
2-Chloronaphthalene Comp EPA625 10 3.33 ug/l
4-Chlorophenyl phenyl ether Comp EPA625 0.1 0.03 ug/l
Chrysene Comp EPA625 5 1.67 ug/l
Dibenzo(a,h)anthracene Comp EPA625 0.1 0.03 ug/l
1,3-Dichlorobenzene Comp EPA625 0.5 0.33 ug/l
1,4-Dichlorobenzene Comp EPA625 0.5 0.33 ug/l
1,2-Dichlorobenzene Comp EPA625 0.5 0.33 ug/l

PQL =  minimum level (ML)
MDL = method detection limit
"-" = No preservation required other than cooling the sample to 4 oC. 

Sodium 
thiosulfate if 

residual chlorine 
is present

7 days for extraction, 
40 days for analysis

Sodium 
thiosulfate if 

residual chlorine 
is present

7 days for extraction, 
40 days for analysis
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Class Constituent
Sample

Type
EPA

Method PQL (ML) MDL Units Preservation Holding Time
Base/Neutral

3,3-Dichlorobenzidine Comp EPA625 5 1.67 ug/l
Diethyl phthalate Comp EPA625 2 0.67 ug/l
Dimethyl phthalate Comp EPA625 2 0.67 ug/l
di-n-Butyl phthalate Comp EPA625 10 3.33 ug/l
2,4-Dinitrotoluene Comp EPA625 5 1.67 ug/l
2,6-Dinitrotoluene Comp EPA625 5 1.67 ug/l
4,6 Dinitro-2-methylphenol Comp EPA625 3 1.00 ug/l
1,2-Diphenylhydrazine Comp EPA625 1 0.33 ug/l
di-n-Octyl phthalate Comp EPA625 10 3.33 ug/l
Fluoranthene Comp EPA625 0.05 0.02 ug/l
Fluorene Comp EPA625 0.1 0.03 ug/l
Hexachlorobenzene Comp EPA625 1 0.33 ug/l
Hexachlorobutadiene Comp EPA625 1 0.33 ug/l
Hexachloro-cyclopentadiene Comp EPA625 5 1.67 ug/l
Hexachloroethane Comp EPA625 1 0.33 ug/l
Indeno(1,2,3-cd)pyrene Comp EPA625 0.05 0.02 ug/l
Isophorone Comp EPA625 1 0.33 ug/l
Naphthalene Comp EPA625 0.2 0.07 ug/l
Nitrobenzene Comp EPA625 1 0.33 ug/l
N-Nitroso-dimethyl amine Comp EPA625 5 1.67 ug/l
N-Nitroso-diphenyl amine Comp EPA625 1 0.33 ug/l
N-Nitroso-di-n-propyl amine Comp EPA625 5 1.67 ug/l
Phenanthrene Comp EPA625 0.05 0.02 ug/l
Pyrene Comp EPA625 0.05 0.02 ug/l
1,2,4-Trichlorobenzene Comp EPA625 1 0.33 ug/l

Chlorinated Pesticides
Aldrin Comp EPA608 0.05 0.02 ug/l
alpha-BHC Comp EPA608 0.05 0.02 ug/l
beta-BHC Comp EPA608 0.05 0.02 ug/l
delta-BHC Comp EPA608 0.05 0.02 ug/l
gamma-BHC (lindane) Comp EPA608 0.05 0.02 ug/l
alpha-chlordane Comp EPA608 0.05 0.02 ug/l
gamma-chlordane Comp EPA608 0.05 0.02 ug/l
4,4'-DDD Comp EPA608 0.1 0.03 ug/l
4,4'-DDE Comp EPA608 0.1 0.03 ug/l
4,4'-DDT Comp EPA608 0.1 0.03 ug/l
Dieldrin Comp EPA608 0.1 0.03 ug/l
alpha-Endosulfan Comp EPA608 0.1 0.03 ug/l
beta-Endosulfan Comp EPA608 0.1 0.03 ug/l
Endosulfan sulfate Comp EPA608 0.1 0.03 ug/l
Endrin Comp EPA608 0.1 0.03 ug/l
Endrin aldehyde Comp EPA608 0.1 0.03 ug/l
Heptachlor Comp EPA608 0.05 0.02 ug/l
Heptachlor Epoxide Comp EPA608 0.05 0.02 ug/l
Toxaphene Comp EPA608 1 0.33 ug/l

Polychlorinated Biphenyls 
Aroclor-1016 Comp EPA608 0.5 0.17 ug/l
Aroclor-1221 Comp EPA608 0.5 0.17 ug/l
Aroclor-1232 Comp EPA608 0.5 0.17 ug/l
Aroclor-1242 Comp EPA608 0.5 0.17 ug/l
Aroclor-1248 Comp EPA608 0.5 0.17 ug/l
Aroclor-1254 Comp EPA608 0.5 0.17 ug/l
Aroclor-1260 Comp EPA608 0.5 0.17 ug/l

Organophosphate Pesticides
Chlorpyrifos Comp EPA507 0.05 0.02 ug/l - 7 days
Diazinon Comp EPA507 0.01 0.003 ug/l - 7 days

PQL = minimum level (ML) 
MDL =method detection limit
"-" = No preservation required other than cooling the sample to 4 oC. 

Sodium 
thiosulfate if 

residual chlorine 
is present

7 days for extraction, 
40 days for analysis

Sodium 
thiosulfate if 

residual chlorine 
is present

7 days for extraction, 
40 days for analysis

Sodium 
thiosulfate if 

residual chlorine 
is present

7 days for extraction, 
40 days for analysis

RB-AR47625



Class Constituent
Sample

Type
EPA

Method PQL (ML) MDL Units Preservation Holding Time
Organophosphate Pesticides

Prometryn Comp EPA507 2 0.67 ug/l 14 days
Atrazine Comp EPA507 2 0.67 ug/l 14 days
Simazine Comp EPA507 2 0.67 ug/l 14 days
Cyanazine Comp EPA507 2 0.67 ug/l 14 days
Malathion Comp EPA507 2 0.67 ug/l 14 days

Herbicides
Glyphosate Comp EPA547 25 8.33 ug/l Na2S2O3 14 days
2,4-D Comp EPA515.3 5 1.67 ug/l - 7 days
2,4,5-TP-SILVEX Comp EPA515.3 10 3.33 ug/l - 7 days

PQL = minimum level (ML) 
MDL =method detection limit
"-" = No preservation required other than cooling the sample to 4 oC. 

P://wmpub/secretarial/2008 documents/misc/Table3-1_analytical methods_ 0708

Sodium 
thiosulfate if 

residual chlorine 
is present
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Table 4-1. Summary of Hydrologic Data for Mass Emission Stations

EVENT ID STATION
WRD 
Rain 
Gage

TOTAL 
PRECIPITATION 

(in.)

RAINFALL 
DURATION 

(hrs)

AVG. RAINFALL 
INTENSITY 

(in./hr)

BASE FLOW 
(acre-ft)

TOTAL 
RUNOFF 
VOLUME 
(acre-ft)

2007-08Event21 Ballona Creek (S01) 370 0.51 18.00 0.03 80.65           2,303.45     
2007-08Event21 Malibu Creek (S02) Monte N 319 0.98 18.00 0.05 9.66             59.20          
2007-08Event21 L.A. River (S10) Wardlow 314 0.51 18.00 0.03 346.56         7,112.55     
2007-08Event21 Coyote Creek (S13) L Mirada 326 0.94 13.00 0.07 88.29           2,187.56     
2007-08Event21 San Gabriel River (S14) PH 349 0.75 13.00 0.06 12.34           761.30        
2007-08Event21 Dominguez Ch (S28)LA 96th 316 0.16 12.00 0.01 10.95           768.41        
2007-08Event21 Santa Clara River (S29) N/S 406 0.98 15.00 0.07 8.60             40.98        

2007-08Event23 Ballona Creek (S01) 370 0.83 3.00 0.28 58.21           1,701.24     
2007-08Event23 L.A. River (S10) Wardlow 314 0.32 4.00 0.08 385.34         3,298.70     
2007-08Event23 Coyote Creek (S13) L Mirada 326 0.47 6.00 0.08 163.54         1,255.58     
2007-08Event23 Dominguez Ch (S28)LA 96th 316 0.55 4.00 0.14 5.62             301.20      

2007-08Event29 Ballona Creek (S01) 370 0.55 6.00 0.09 134.22         1,380.60     
2007-08Event29 Malibu Creek (S02) Monte N 319 0.43 6.00 0.07 17.14           61.69          
2007-08Event29 L.A. River (S10) Wardlow 314 1.08 13.00 0.08 407.15         4,365.00     
2007-08Event29 Coyote Creek (S13) L Mirada 326 1.10 7.00 0.16 138.17         2,848.60     
2007-08Event29 San Gabriel River (S14) PH 349 1.15 13.00 0.09 102.82         866.11        
2007-08Event29 Dominguez Ch (S28)LA 96th 316 0.91 13.00 0.07 4.12             264.97        
2007-08Event29 Santa Clara River (S29) N/S 406 0.35 5.00 0.07 3.29             6.72          

2007-08Event31 Ballona Creek (S01) 370 0.47 10.00 0.05 60.00           1,091.80     
2007-08Event31 Malibu Creek (S02) Monte N 319 0.75 11.00 0.07 13.34           25.83          
2007-08Event31 L.A. River (S10) Wardlow 314 0.12 2.00 0.06 484.57         2,646.03     
2007-08Event31 Coyote Creek (S13) L Mirada 326 0.48 20.00 0.02 58.21           989.22        
2007-08Event31 San Gabriel River (S14) PH 349 1.41 28.00 0.05 207.86         742.95        
2007-08Event31 Dominguez Ch (S28)LA 96th 316 0.39 10.00 0.04 8.25             200.13        
2007-08Event31 Santa Clara River (S29) N/S 406 0.43 9.00 0.05 22.87           40.69        

2007-08Event32 Ballona Creek (S01) 370 1.26 27.00 0.05 138.88         3,334.80     
2007-08Event32 Malibu Creek (S02) Monte N 319 2.25 35.00 0.06 26.31           134.90        
2007-08Event32 L.A. River (S10) Wardlow 314 0.68 31.00 0.02 654.35         6,717.47     
2007-08Event32 Coyote Creek (S13) L Mirada 326 0.59 20.00 0.03 113.43         1,955.30     
2007-08Event32 Dominguez Ch (S28)LA 96th 316 1.14 15.00 0.08 12.76           699.30      

2007-08Event33 Ballona Creek (S01) 370 0.94 10.00 0.09 240.25         8,046.55     
2007-08Event33 Malibu Creek (S02) Monte N 319 6.50 59.00 0.11 35.60           2,457.82     
2007-08Event33 L.A. River (S10) Wardlow 314 1.08 27.00 0.04 843.16         34,430.50    
2007-08Event33 Coyote Creek (S13) L Mirada 326 2.44 53.00 0.05 86.33           6,211.15     
2007-08Event33 San Gabriel River (S14) PH 349 7.05 50.00 0.14 609.78         2,737.65     
2007-08Event33 Dominguez Ch (S28)LA 96th 316 1.14 11.00 0.10 20.16           1,036.94   

2007-08Event35 Ballona Creek (S01) 370 2.32 43.00 0.05 296.97         9,382.33     
2007-08Event35 Malibu Creek (S02) Monte N 319 2.84 90.00 0.03 173.85         3,922.68     
2007-08Event35 L.A. River (S10) Wardlow 314 2.20 37.00 0.06 988.56         28,977.87    
2007-08Event35 Coyote Creek (S13) L Mirada 326 1.74 39.00 0.04 158.90         5,065.54     
2007-08Event35 San Gabriel River (S14) PH 349 2.32 41.00 0.06 274.60         9,360.89     
2007-08Event35 Dominguez Ch (S28)LA 96th 316 1.66 41.00 0.04 28.38           1,712.64   

2007-08Event36 Ballona Creek (S01) 370 1.18 30.00 0.04 478.14         5,689.86     
2007-08Event36 Malibu Creek (S02) Monte N 319 3.03 32.00 0.09 1,280.90      6,265.14     
2007-08Event36 L.A. River (S10) Wardlow 314 1.08 32.00 0.03 1,740.92      32,972.26    
2007-08Event36 Coyote Creek (S13) L Mirada 326 1.18 34.00 0.03 116.46         3,596.64     
2007-08Event36 San Gabriel River (S14) PH 349 3.43 44.00 0.08 566.07         894.38        
2007-08Event36 Dominguez Ch (S28)LA 96th 316 1.33 36.00 0.04 54.12           1,135.84   
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Table 4-1. Summary of Hydrologic Data for Mass Emission Stations

EVENT ID STATION
WRD 
Rain 
Gage

TOTAL 
PRECIPITATION 

(in.)

RAINFALL 
DURATION 

(hrs)

AVG. RAINFALL 
INTENSITY 

(in./hr)

BASE FLOW 
(acre-ft)

TOTAL 
RUNOFF 
VOLUME 
(acre-ft)

2007-08Event42 Malibu Creek (S02) Monte N 319 0.63 6.00 0.11 311.93         569.91        
2007-08Event42 L.A. River (S10) Wardlow 314 0.52 4.00 0.13 617.09         2,802.52     
2007-08Event42 Coyote Creek (S13) L Mirada 326 0.39 5.00 0.08 27.29           831.19        
2007-08Event42 San Gabriel River (S14) PH 349 0.63 11.00 0.06 378.79         1,282.23     
2007-08Event42 Dominguez Ch (S28)LA 96th 316 0.44 4.00 0.11 12.01           451.11      

2007-08Event43 Coyote Creek (S13) L Mirada 326 0.04 1.00 0.04 116.12         140.72        
2007-08Event43 L.A. River (S10) Ducommun 377 0.16 1.00 0.16 350.09         565.40      

2007-08Event44 Ballona Creek (S01) 370 0.23 6.00 0.04 86.16           398.15        
2007-08Event44 Malibu Creek (S02) Monte N 319 0.08 1.00 0.08 113.64         126.01        
2007-08Event44 L.A. River (S10) Wardlow 314 0.16 3.00 0.05 363.11         724.03        
2007-08Event44 Coyote Creek (S13) L Mirada 326 0.12 2.00 0.06 180.28         567.91        
2007-08Event44 San Gabriel River (S14) PH 349 0.23 12.00 0.02 99.15           333.70        
2007-08Event44 Dominguez Ch (S28)LA 96th 316 0.16 5.00 0.03 5.31             92.56        

2007-08Event45 Ballona Creek (S01) 370 0.36 9.00 0.04 57.80           1,696.52     
2007-08Event45 Malibu Creek (S02) Monte N 319 0.82 22.00 0.04 86.43           208.01        
2007-08Event45 L.A. River (S10) Wardlow 314 0.24 7.00 0.03 452.28         2,702.60     
2007-08Event45 Coyote Creek (S13) L Mirada 326 0.43 15.00 0.03 240.19         1,964.47     
2007-08Event45 San Gabriel River (S14) PH 349 0.40 11.00 0.04 345.70         913.45        
2007-08Event45 Dominguez Ch (S28)LA 96th 316 0.43 11.00 0.04 18.58           252.60      

2007-08Event46 Ballona Creek (S01) 370 0.67 20.00 0.03 81.46           1,634.48     
2007-08Event46 Malibu Creek (S02) Monte N 319 1.26 38.00 0.03 190.30         1,027.98     
2007-08Event46 L.A. River (S10) Wardlow 314 0.72 18.00 0.04 494.51         4,182.44     
2007-08Event46 Coyote Creek (S13) L Mirada 326 0.43 18.00 0.02 153.41         1,301.96     
2007-08Event46 San Gabriel River (S14) PH 349 0.50 19.00 0.03 224.20         691.53        
2007-08Event46 Dominguez Ch (S28)LA 96th 316 0.67 14.00 0.05 17.43           1,301.96   
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S01 ME 3 Grab X
Ballona 5 Comp X X X X
Creek 11 Comp X
S02 ME 3 Grab X

Malibu 4 Comp X X X X
Creek 11 Comp X
S10 ME 3 Grab X
L.A. 5 Comp X X X X
River 13 Comp X
S13 ME 3 Grab X

Coyote 5 Comp X X X X
Creek 13 Comp X
S14 ME 3 Grab X

San Gabriel 3 Comp X X X X
River 11 Comp X
S28 ME 4 Grab X

Dominguez 5 Comp X X X X
Channel 11 Comp X

S29 ME 3 Grab X
Santa Clara 3 Comp X X X X X

River 3 X

TS13 TS 4 Grab X
Big Dalton 5 Comp X X X X X

Wash 5
TS14 TS 4 Grab X

Puente 5 Comp X X X X X
Creek 5 X
TS15 TS 4 Grab X

Upper San Jose 5 Comp X X X X X
Creek 5 X
TS16 TS 4 Grab X

Maplewood 5 Comp X X X X X
Channel 5 X

TS17 TS 4 Grab X
North Fork Coyote 5 Comp X X X X X

Creek 5 X
TS18 TS 4 Grab X
SD 21 5 Comp X X X X X
Drain 5 X

Notes: Comp= flow composite sample
X= denotes analytes reported for all events
Blank= no analytes reported
ME= Mass Emission Station
TS= Tributary Station

Table 4-2.  2007-08 Los Angeles County Storm Water Monitoring Analytical Data Inventory

Station No. Sample 
Type

General 
Minerals

Heavy 
Metals

Miscellaneous 
Bacteria

Semi-
Volatiles Pesticides

No. of 
Events 

Sampled

Station 
Type  

Analytes

Total 
Suspended 

Solids
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Analytes

S01 ME 2 Grab X
Ballona 1 Comp X X X X X
Creek
S02 ME 2 Grab X

Malibu 2 Comp X X X X X
Creek
S10 ME 2 Grab X
L.A. 2 Comp X X X X X

River
S13 ME 2 Grab X

Coyote 2 Comp X X X X X
Creek
S14 ME 2 Grab X

San Gabriel 2 Comp X X X X X
River
S28 ME 2 Grab X

Dominguez 2 Comp X X X X X
Channel

S29 ME 2 Grab X
Santa Clara 2 Comp X X X X X

River

TS13 TS 2 Grab X
Big Dalton 2 Comp X X X X X

Wash
TS14 TS 2 Grab X

Puente 2 Comp X X X X X
Creek
TS15 TS 2 Grab X

Upper San Jose 2 Comp X X X X X
Creek
TS16 TS 2 Grab X

Maplewood 2 Comp X X X X X
Channel

TS17 TS 2 Grab X
North Fork Coyote 2 Comp X X X X X

Creek
TS18 TS 2 Grab X
SD 21 2 Comp X X X X X
Drain

Notes: Comp= flow composite sample
X= denotes analytes reported for all events
Blank= no analytes reported
ME= Mass Emission Station
TS= Tributary Station

Miscellaneous 
Bacteria

Semi-
Volatiles Pesticides

Table 4-2a   2007-08 Los Angeles County Dry Weather Monitoring Analytical Data Inventory

Station No. Station 
Type  

No. of 
Events 

Sampled

Sample 
Type

General 
Minerals

Heavy 
Metals
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Station S01 Station S02 Station S10 Station S13 Station S14 Station S28 Station S29

Ballona Creek Malibu Creek Los Angeles 
River Coyote Creek San Gabriel 

River
Dominguez 

Channel
Santa Clara 

River 

W
et 2 2 2 2 2 2 2

D
ry 2 2 2 2 2 2 2

Table 4-3.  2007-08 Los Angeles County Wet and Dry Weather Monitoring Toxicity Data Inventory

No. of 
Composite 

Events 
Sampled
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Table 4-4.1  2007-08 Summary of Water Quality Exceedances for Ballona Creek Mass Emission Station
Beneficial Uses 3:  MUN, REC1, REC2, WARM, WILD

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 3 3 100 0 0 2 0 0 0 0

Total Phenols 0.10 mg/L 3 0 0 0 0 2 0 0 0 0

Cyanide 0.01 mg/L 3 2 67 1 33 2 0 0 0 0

pH 0-14 5 5 100 0 0 2 2 100 0 0

Dissolved Oxygen 1.00 mg/L 3 3 100 1 33 2 2 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 3 3 100 0 0 2 2 100 0 0

Fecal Coliform 20.00 MPN/100ml 3 3 100 3 100 2 2 100 1 50

Ratio Fecal Coliform/Total Coliform 0 0

Fecal Streptococcus 20.00 MPN/100ml 3 3 100 0 0 2 2 100 0 0

Fecal Enterococcus MPN/100ml 3 3 100 0 0 2 2 100 0 0

General

Chloride 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Fluoride     f(temp) 2 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Nitrate 0.10 mg/L 5 0 0 0 0 2 0 0 0 0

Sulfate 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Alkalinity 4.00 mg/L 5 5 100 0 0 2 2 100 0 0

Hardness 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

COD 10.00 mg/L 5 5 100 0 0 2 2 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 3 3 100 0 0 2 0 0 0 0

Specific Conductance 1.00 umhos/cm 5 5 100 0 0 2 2 100 0 0

Total Dissolved Solids 2.00 mg/L 5 5 100 0 0 2 2 100 2 100

Turbidity 0.10 NTU 5 5 100 0 0 2 2 100 0 0

Total Suspended Solids 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

MBAS 0.05 mg/L 5 5 100 0 0 2 0 0 0 0

Total Organic Carbon 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

BOD 2.00 mg/L 5 5 100 0 0 2 1 50 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 3 0 0 0 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

Total Phosphorus 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

NH3-N 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Nitrate-N 0.50 mg/L 5 0 0 0 0 2 0 0 0 0

Nitrite-N 0.03 mg/L 5 2 40 0 0 2 0 0 0 0

Kjeldahl-N 0.10 mg/L 5 5 100 0 2 2 100 0

Metals

Dissolved Aluminum 100.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Aluminum 100.00 ug/l 5 5 100 5 100 2 1 50 0 0

Dissolved Antimony 5.00 ug/l 5 5 100 0 0 2 1 50 0 0

Total Antimony 5.00 ug/l 5 5 100 1 20 2 1 50 0 0

Dissolved Arsenic 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Total Arsenic 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Dissolved Barium 10.00 ug/L 5 5 100 0 2 2 100 0

Total Barium 10.00 ug/L 5 5 100 0 2 2 100 0

Dissolved Berylium 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Beryllium 1.00 ug/l 5 1 20 0 0 2 0 0 0 0

Dissolved Cadmium 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Cadmium 1.00 ug/l 5 5 100 1 20 2 0 0 0 0

Dissolved Chromium 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Total Chromium 5.00 ug/l 5 5 100 1 20 2 2 100 0 0

Wet Weather Dry Weather
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Table 4-4.1  2007-08 Summary of Water Quality Exceedances for Ballona Creek Mass Emission Station
Beneficial Uses 3:  MUN, REC1, REC2, WARM, WILD

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Chromium +6 10.00 ug/l 5 1 20 0 0 2 0 0 0 0

Total Chromium +6 10.00 ug/l 5 4 80 0 0 2 2 100 0 0

Dissolved Copper 5.00 ug/l 5 5 100 1 20 2 2 100 0 0

Total Copper 5.00 ug/l 5 5 100 5 100 2 2 100 0 0

Dissolved Iron 100.00 ug/l 5 2 40 0 0 2 0 0 0 0

Total Iron 100.00 ug/l 5 5 100 0 0 2 2 100 0 0

Dissolved Lead 5.00 ug/l 5 5 100 0 0 2 0 0 0 0

Total Lead 5.00 ug/l 5 5 100 1 20 2 2 100 0 0

Dissolved Mercury 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Mercury 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Dissolved Nickel 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Total Nickel 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Dissolved Selenium 5.00 ug/l 5 1 20 0 0 2 2 100 0 0

Total Selenium 5.00 ug/l 5 1 20 0 0 2 2 100 0 0

Dissolved Silver 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Silver 1.00 ug/l 5 4 80 1 20 2 0 0 0 0

Dissolved Thallium 5.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Thallium 5.00 ug/l 5 0 0 0 0 2 0 0 0 0

Dissolved Zinc 50.00 ug/l 5 5 100 0 0 2 1 50 0 0

Total Zinc 50.00 ug/l 5 5 100 4 80 2 2 100 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

2-nitrophenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

4-nitrophenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

Pentachlorophenol 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

Phenol 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 0 0 0 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Acenaphthylene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Anthracene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Benzidine 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 0 0 0 0 2 0 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 3 0 0 0 0 2 0 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Chrysene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0
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Table 4-4.1  2007-08 Summary of Water Quality Exceedances for Ballona Creek Mass Emission Station
Beneficial Uses 3:  MUN, REC1, REC2, WARM, WILD

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

1,3-Dichlorobenzene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

Diethyl phthalate 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Dimethyl phthalate 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

di-n-Butyl phthalate 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Fluoranthene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Fluorene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Hexachlorobenzene 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

Hexachloroethane 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Isophorone 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Naphthalene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Nitrobenzene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 0 0 0 0 2 0 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 0 0 0 0 2 0 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 0 0 0 0 2 0 0 0

Phenanthrene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Pyrene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

alpha-BHC 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

beta-BHC 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

delta-BHC 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

alpha-chlordane 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

gamma-chlordane 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Chlordane 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDD 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

4,4'-DDE 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

4,4'-DDT 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Dieldrin 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Endosulfan sulfate 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Endrin 0.10 ug/l 5 0 0 0 2 0 0 0

Endrin aldehyde 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Heptachlor 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Toxaphene 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1221 0.50 ug/l 5 0 0 0 0 2 0 0 0 0
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Table 4-4.1  2007-08 Summary of Water Quality Exceedances for Ballona Creek Mass Emission Station
Beneficial Uses 3:  MUN, REC1, REC2, WARM, WILD

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Aroclor-1232 0.50 ug/l 5 0 0 0 2 0 0 0

Aroclor-1242 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1248 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1254 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1260 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Diazinon 0.01 ug/l 5 1 20 0 0 2 0 0 0 0

Prometryn 2.00 ug/l 5 0 0 0 2 0 0 0

Atrazine 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

Simazine 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

Cyanazine 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

Malathion 2.00 ug/l 5 0 0 0 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-D 10.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Other

Ammonia 0.10 mg/L 5 5 100 5 100 2 2 100 0 0

Endrin ketone 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Methoxychlor 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

1)

2)

3) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground Water 
Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, 
MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, 
and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.2  2007-08 Summary of Water Quality Exceedances for Malibu Creek Mass Emission Station
Beneficial Uses 3:  MUN, REC1, REC2, COLD, WILD, RARE, MIGR, SPWN, WET

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 3 0 0 0 0 2 0 0 0 0

Total Phenols 0.10 mg/L 3 0 0 0 0 2 0 0 0 0

Cyanide 0.01 mg/L 3 1 33 0 0 2 1 50 0 0

pH 0-14 4 4 100 0 0 2 2 100 0 0

Dissolved Oxygen 1.00 mg/L 3 3 100 0 0 2 2 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 3 3 100 0 0 2 2 100 0 0

Fecal Coliform 20.00 MPN/100ml 3 3 100 1 33 2 2 100 0 0

Ratio Fecal Coliform/Total Coliform 0 0

Fecal Streptococcus 20.00 MPN/100ml 3 3 100 0 0 2 2 100 0 0

Fecal Enterococcus MPN/100ml 3 3 100 0 0 2 2 100 0 0

General

Chloride 2.00 mg/L 4 4 100 0 0 2 2 100 0 0

Fluoride     f(temp) 2 0.10 mg/L 4 4 100 0 0 2 2 100 0 0

Nitrate 0.10 mg/L 4 0 0 0 0 2 0 0 0 0

Sulfate 0.10 mg/L 4 4 100 4 100 2 2 100 1 50

Alkalinity 4.00 mg/L 4 4 100 0 0 2 2 100 0 0

Hardness 2.00 mg/L 4 4 100 0 0 2 2 100 0 0

COD 10.00 mg/L 4 4 100 0 0 2 2 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 3 0 0 0 0 2 0 0 0 0

Specific Conductance 1.00 umhos/cm 4 4 100 0 0 2 2 100 0 0

Total Dissolved Solids 2.00 mg/L 4 4 100 1 25 2 2 100 1 50

Turbidity 0.10 NTU 4 4 100 0 0 2 2 100 0 0

Total Suspended Solids 2.00 mg/L 4 4 100 0 0 2 2 100 0 0

Volatile Suspended Solids 1.00 mg/L 4 4 100 0 0 2 2 100 0 0

MBAS 0.05 mg/L 4 4 100 0 0 2 1 50 0 0

Total Organic Carbon 1.00 mg/L 4 4 100 0 0 2 2 100 0 0

BOD 2.00 mg/L 4 4 100 0 0 2 0 0 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 3 0 0 0 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 4 4 100 0 0 2 2 100 0 0

Total Phosphorus 0.05 mg/L 4 4 100 0 0 2 2 100 0 0

NH3-N 0.10 mg/L 4 2 50 0 0 2 0 0 0 0

Nitrate-N 0.50 mg/L 4 0 0 0 0 2 0 0 0 0

Nitrite-N 0.03 mg/L 4 0 0 0 0 2 0 0 0 0

Kjeldahl-N 0.10 mg/L 4 4 100 0 2 2 100 0

Metals

Dissolved Aluminum 100.00 ug/l 4 0 0 0 0 2 0 0 0 0

Total Aluminum 100.00 ug/l 4 3 75 1 25 2 0 0 0 0

Dissolved Antimony 5.00 ug/l 4 1 25 0 0 2 0 0 0 0

Total Antimony 5.00 ug/l 4 3 75 0 0 2 0 0 0 0

Dissolved Arsenic 5.00 ug/l 4 4 100 0 0 2 2 100 0 0

Total Arsenic 5.00 ug/l 4 4 100 0 0 2 2 100 0 0

Dissolved Barium 10.00 ug/L 4 4 100 0 2 2 100 0

Total Barium 10.00 ug/L 4 4 100 0 2 2 100 0

Dissolved Berylium 1.00 ug/l 4 0 0 0 0 2 0 0 0 0

Total Beryllium 1.00 ug/l 4 0 0 0 0 2 0 0 0 0

Wet Weather Dry Weather
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Table 4-4.2  2007-08 Summary of Water Quality Exceedances for Malibu Creek Mass Emission Station
Beneficial Uses 3:  MUN, REC1, REC2, COLD, WILD, RARE, MIGR, SPWN, WET

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 4 2 50 0 0 2 0 0 0 0

Total Cadmium 1.00 ug/l 4 4 100 1 25 2 0 0 0 0

Dissolved Chromium 5.00 ug/l 4 3 75 0 0 2 2 100 0 0

Total Chromium 5.00 ug/l 4 4 100 0 0 2 2 100 0 0

Dissolved Chromium +6 10.00 ug/l 4 0 0 0 0 2 0 0 0 0

Total Chromium +6 10.00 ug/l 4 0 0 0 0 2 0 0 0 0

Dissolved Copper 5.00 ug/l 4 4 100 0 0 2 2 100 0 0

Total Copper 5.00 ug/l 4 4 100 0 0 2 2 100 0 0

Dissolved Iron 100.00 ug/l 4 0 0 0 0 2 0 0 0 0

Total Iron 100.00 ug/l 4 4 100 0 0 2 1 50 0 0

Dissolved Lead 5.00 ug/l 4 0 0 0 0 2 0 0 0 0

Total Lead 5.00 ug/l 4 4 100 0 0 2 1 50 0 0

Dissolved Mercury 1.00 ug/l 4 0 0 0 0 2 0 0 0 0

Total Mercury 1.00 ug/l 4 0 0 0 0 2 1 50 0 0

Dissolved Nickel 5.00 ug/l 4 4 100 0 0 2 2 100 0 0

Total Nickel 5.00 ug/l 4 4 100 0 0 2 2 100 0 0

Dissolved Selenium 5.00 ug/l 4 4 100 0 0 2 2 100 0 0

Total Selenium 5.00 ug/l 4 4 100 0 0 2 2 100 0 0

Dissolved Silver 1.00 ug/l 4 0 0 0 0 2 0 0 0 0

Total Silver 1.00 ug/l 4 1 25 0 0 2 0 0 0 0

Dissolved Thallium 5.00 ug/l 4 0 0 0 0 2 0 0 0 0

Total Thallium 5.00 ug/l 4 0 0 0 0 2 0 0 0 0

Dissolved Zinc 50.00 ug/l 4 3 75 0 0 2 1 50 0 0

Total Zinc 50.00 ug/l 4 4 100 0 2 2 100 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 4 0 0 0 0 2 0 0 0 0

2,4-dichlorophenol 2.00 ug/l 4 0 0 0 0 2 0 0 0 0

2,4-dimethylphenol 2.00 ug/l 4 0 0 0 0 2 0 0 0 0

2,4-dinitrophenol 3.00 ug/l 4 0 0 0 0 2 0 0 0 0

2-nitrophenol 3.00 ug/l 4 0 0 0 0 2 0 0 0 0

4-nitrophenol 3.00 ug/l 4 0 0 0 0 2 0 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 4 0 0 0 0 2 0 0 0 0

Pentachlorophenol 2.00 ug/l 4 0 0 0 0 2 0 0 0 0

Phenol 1.00 ug/l 4 0 0 0 0 2 0 0 0 0

2,4,6-trichlophenol 1.00 ug/l 4 0 0 0 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

Acenaphthylene 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

Anthracene 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

Benzidine 3.00 ug/l 4 0 0 0 0 2 0 0 0 0

1,2 Benzanthracene 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

Benzo(a)pyrene 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 4 0 0 0 0 2 0 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 4 0 0 0 0 2 0 0 0 0

Benzo(k)flouranthene 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 4 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 4 0 0 0 0 2 0 0 0 0
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Table 4-4.2  2007-08 Summary of Water Quality Exceedances for Malibu Creek Mass Emission Station
Beneficial Uses 3:  MUN, REC1, REC2, COLD, WILD, RARE, MIGR, SPWN, WET

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 4 0 0 0 0 2 0 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 4 0 0 0 0 2 0 0 0 0

Butyl benzyl phthalate 0.30 ug/l 4 0 0 0 0 2 0 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 3 0 0 0 0 2 0 0 0 0

2-Chloronaphthalene 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

Chrysene 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 4 0 0 0 0 2 0 0 0 0

Diethyl phthalate 0.50 ug/l 4 0 0 0 0 2 0 0 0 0

Dimethyl phthalate 0.50 ug/l 4 0 0 0 0 2 0 0 0 0

di-n-Butyl phthalate 1.00 ug/l 4 0 0 0 0 2 0 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 4 0 0 0 0 2 0 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 4 0 0 0 0 2 0 0 0 0

di-n-Octyl phthalate 1.00 ug/l 4 0 0 0 0 2 0 0 0 0

Fluoranthene 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

Fluorene 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

Hexachlorobenzene 0.50 ug/l 4 0 0 0 0 2 0 0 0 0

Hexachlorobutadiene 1.00 ug/l 4 0 0 0 0 2 0 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 4 0 0 0 0 2 0 0 0 0

Hexachloroethane 1.00 ug/l 4 0 0 0 0 2 0 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

Isophorone 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

Naphthalene 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

Nitrobenzene 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 4 0 0 0 0 2 0 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 4 0 0 0 0 2 0 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 4 0 0 0 2 0 0 0

Phenanthrene 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

Pyrene 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 4 0 0 0 0 2 0 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

alpha-BHC 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

beta-BHC 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

delta-BHC 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

gamma-BHC (lindane) 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

alpha-chlordane 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

gamma-chlordane 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

Chlordane 0.10 ug/L 4 0 0 0 0 2 0 0 0 0

4,4'-DDD 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

4,4'-DDE 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

4,4'-DDT 0.10 ug/l 4 0 0 0 0 2 0 0 0 0
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Table 4-4.2  2007-08 Summary of Water Quality Exceedances for Malibu Creek Mass Emission Station
Beneficial Uses 3:  MUN, REC1, REC2, COLD, WILD, RARE, MIGR, SPWN, WET

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

Endosulfan I [alpha] 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

Endosulfan II [beta] 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

Endosulfan sulfate 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

Endrin 0.10 ug/l 4 0 0 0 2 0 0 0

Endrin aldehyde 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

Heptachlor 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

Heptachlor Epoxide 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

Toxaphene 1.00 ug/l 4 0 0 0 0 2 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 4 0 0 0 0 2 0 0 0 0

Aroclor-1221 0.50 ug/l 4 0 0 0 0 2 0 0 0 0

Aroclor-1232 0.50 ug/l 4 0 0 0 2 0 0 0

Aroclor-1242 0.50 ug/l 4 0 0 0 0 2 0 0 0 0

Aroclor-1248 0.50 ug/l 4 0 0 0 0 2 0 0 0 0

Aroclor-1254 0.50 ug/l 4 0 0 0 0 2 0 0 0 0

Aroclor-1260 0.50 ug/l 4 0 0 0 0 2 0 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 4 0 0 0 0 2 0 0 0 0

Diazinon 0.01 ug/l 4 0 0 0 0 2 0 0 0 0

Prometryn 2.00 ug/l 4 0 0 0 2 0 0 0

Atrazine 2.00 ug/l 4 0 0 0 0 2 0 0 0 0

Simazine 2.00 ug/l 4 0 0 0 0 2 0 0 0 0

Cyanazine 2.00 ug/l 4 0 0 0 0 2 0 0 0 0

Malathion 2.00 ug/l 4 0 0 0 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 4 0 0 0 0 2 0 0 0 0

2,4-D 10.00 ug/l 4 0 0 0 0 2 0 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 4 0 0 0 0 2 0 0 0 0

Other

Ammonia 0.10 mg/L 4 3 75 1 25 2 0 0 0 0

Endrin ketone 0.10 ug/l 4 0 0 0 0 2 0 0 0 0

Methoxychlor 0.50 ug/l 4 0 0 0 0 2 0 0 0 0

1)

2)

3) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground Water 
Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, 
MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, 
and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.3  2007-08 Summary of Water Quality Exceedances for L.A. River Mass Emission Station
Beneficial Uses 3:  MUN, IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD,RARE, MIGR, SPWN, SHELL

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 3 3 100 0 0 2 0 0 0 0

Total Phenols 0.10 mg/L 3 2 67 0 0 2 0 0 0 0

Cyanide 0.01 mg/L 3 2 67 0 0 2 2 100 0 0

pH 0-14 5 5 100 0 0 2 2 100 0 0

Dissolved Oxygen 1.00 mg/L 3 3 100 0 0 2 2 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 3 3 100 0 0 2 2 100 0 0

Fecal Coliform 20.00 MPN/100ml 3 3 100 3 100 2 2 100 1 50

Ratio Fecal Coliform/Total Coliform 0 0

Fecal Streptococcus 20.00 MPN/100ml 3 3 100 0 0 2 2 100 0 0

Fecal Enterococcus MPN/100ml 3 3 100 0 0 2 2 100 0 0

General

Chloride 2.00 mg/L 5 5 100 0 0 2 2 100 1 50

Fluoride     f(temp) 2 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Nitrate 0.10 mg/L 5 0 0 0 0 2 0 0 0 0

Sulfate 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Alkalinity 4.00 mg/L 5 5 100 0 0 2 2 100 0 0

Hardness 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

COD 10.00 mg/L 5 5 100 0 0 2 2 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 3 2 67 0 0 2 0 0 0 0

Specific Conductance 1.00 umhos/cm 5 5 100 0 0 2 2 100 0 0

Total Dissolved Solids 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Turbidity 0.10 NTU 5 5 100 0 0 2 2 100 0 0

Total Suspended Solids 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

MBAS 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

Total Organic Carbon 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

BOD 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 3 0 0 0 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

Total Phosphorus 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

NH3-N 0.10 mg/L 5 5 100 0 0 2 1 50 0 0

Nitrate-N 0.50 mg/L 5 0 0 0 0 2 0 0 0 0

Nitrite-N 0.03 mg/L 5 3 60 0 0 2 2 100 0 0

Kjeldahl-N 0.10 mg/L 5 5 100 0 2 2 100 0

Metals

Dissolved Aluminum 100.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Aluminum 100.00 ug/l 5 5 100 4 80 2 1 50 0 0

Dissolved Antimony 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Total Antimony 5.00 ug/l 5 5 100 2 40 2 2 100 0 0

Dissolved Arsenic 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Total Arsenic 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Dissolved Barium 10.00 ug/L 5 5 100 0 2 2 100 0

Total Barium 10.00 ug/L 5 5 100 0 2 2 100 0

Dissolved Berylium 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Beryllium 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Wet Weather Dry Weather
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Table 4-4.3  2007-08 Summary of Water Quality Exceedances for L.A. River Mass Emission Station
Beneficial Uses 3:  MUN, IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD,RARE, MIGR, SPWN, SHELL

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Cadmium 1.00 ug/l 5 5 100 0 0 2 1 50 0 0

Dissolved Chromium 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Total Chromium 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Chromium +6 10.00 ug/l 5 2 40 0 0 2 1 50 0 0

Dissolved Copper 5.00 ug/l 5 5 100 2 40 2 2 100 0 0

Total Copper 5.00 ug/l 5 5 100 5 100 2 2 100 0 0

Dissolved Iron 100.00 ug/l 5 3 60 0 0 2 0 0 0 0

Total Iron 100.00 ug/l 5 5 100 0 0 2 2 100 0 0

Dissolved Lead 5.00 ug/l 5 5 100 0 0 2 0 0 0 0

Total Lead 5.00 ug/l 5 5 100 3 60 2 2 100 0 0

Dissolved Mercury 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Mercury 1.00 ug/l 5 0 0 0 0 2 1 50 0 0

Dissolved Nickel 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Total Nickel 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Dissolved Selenium 5.00 ug/l 5 1 20 0 0 2 2 100 0 0

Total Selenium 5.00 ug/l 5 2 40 0 0 2 2 100 0 0

Dissolved Silver 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Silver 1.00 ug/l 5 4 80 0 0 2 0 0 0 0

Dissolved Thallium 5.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Thallium 5.00 ug/l 5 0 0 0 0 2 0 0 0 0

Dissolved Zinc 50.00 ug/l 5 5 100 1 20 2 2 100 0 0

Total Zinc 50.00 ug/l 5 5 100 5 100 2 2 100 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

2-nitrophenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

4-nitrophenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

Pentachlorophenol 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

Phenol 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 0 0 0 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Acenaphthylene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Anthracene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Benzidine 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 0 0 0 0 2 0 0 0 0
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Table 4-4.3  2007-08 Summary of Water Quality Exceedances for L.A. River Mass Emission Station
Beneficial Uses 3:  MUN, IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD,RARE, MIGR, SPWN, SHELL

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 0 0 0 0 2 0 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 3 0 0 0 0 2 0 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Chrysene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

Diethyl phthalate 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Dimethyl phthalate 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

di-n-Butyl phthalate 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Fluoranthene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Fluorene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Hexachlorobenzene 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

Hexachloroethane 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Isophorone 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Naphthalene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Nitrobenzene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 0 0 0 0 2 0 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 0 0 0 0 2 0 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 0 0 0 2 0 0 0

Phenanthrene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Pyrene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

alpha-BHC 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

beta-BHC 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

delta-BHC 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

alpha-chlordane 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

gamma-chlordane 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Chlordane 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDD 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

4,4'-DDE 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

4,4'-DDT 0.10 ug/l 5 0 0 0 0 2 0 0 0 0
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Table 4-4.3  2007-08 Summary of Water Quality Exceedances for L.A. River Mass Emission Station
Beneficial Uses 3:  MUN, IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD,RARE, MIGR, SPWN, SHELL

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Endosulfan sulfate 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Endrin 0.10 ug/l 5 0 0 0 2 0 0 0

Endrin aldehyde 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Heptachlor 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Toxaphene 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1221 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1232 0.50 ug/l 5 0 0 0 2 0 0 0

Aroclor-1242 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1248 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1254 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1260 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Diazinon 0.01 ug/l 5 0 0 0 0 2 0 0 0 0

Prometryn 2.00 ug/l 5 0 0 0 2 0 0 0

Atrazine 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

Simazine 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

Cyanazine 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

Malathion 2.00 ug/l 5 0 0 0 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-D 10.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Other

Ammonia 0.10 mg/L 5 5 100 5 100 2 1 50 1 50

Endrin ketone 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Methoxychlor 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

1)

2)

3) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground Water 
Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, 
MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, 
and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.4  2007-08 Summary of Water Quality Exceedances for Coyote Creek Mass Emission Station
Beneficial Uses 3:  MUN, IND, PROC, REC1, REC2, WARM, WILD, RARE

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 3 1 33 0 0 2 0 0 0 0

Total Phenols 0.10 mg/L 3 1 33 0 0 2 0 0 0 0

Cyanide 0.01 mg/L 3 1 33 1 33 2 2 100 0 0

pH 0-14 5 5 100 0 0 2 2 100 0 0

Dissolved Oxygen 1.00 mg/L 3 3 100 0 0 2 2 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 3 3 100 0 0 2 2 100 0 0

Fecal Coliform 20.00 MPN/100ml 3 3 100 2 67 2 2 100 1 50

Ratio Fecal Coliform/Total Coliform 0 0

Fecal Streptococcus 20.00 MPN/100ml 3 3 100 0 0 2 2 100 0 0

Fecal Enterococcus MPN/100ml 3 3 100 0 0 2 2 100 0 0

General

Chloride 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Fluoride     f(temp) 2 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Nitrate 0.10 mg/L 5 0 0 0 0 2 0 0 0 0

Sulfate 0.10 mg/L 5 5 100 0 0 2 2 100 1 50

Alkalinity 4.00 mg/L 5 5 100 0 0 2 2 100 0 0

Hardness 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

COD 10.00 mg/L 5 5 100 0 0 2 2 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 3 2 67 0 0 2 0 0 0 0

Specific Conductance 1.00 umhos/cm 5 5 100 0 0 2 2 100 0 0

Total Dissolved Solids 2.00 mg/L 5 5 100 0 0 2 2 100 2 100

Turbidity 0.10 NTU 5 5 100 0 0 2 2 100 0 0

Total Suspended Solids 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

MBAS 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

Total Organic Carbon 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

BOD 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 3 0 0 0 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 5 100 0 0 2 0 0 0 0

Total Phosphorus 0.05 mg/L 5 5 100 0 0 2 0 0 0 0

NH3-N 0.10 mg/L 5 5 100 0 0 2 1 50 0 0

Nitrate-N 0.50 mg/L 5 0 0 0 0 2 0 0 0 0

Nitrite-N 0.03 mg/L 5 1 20 0 0 2 1 50 0 0

Kjeldahl-N 0.10 mg/L 5 5 100 0 2 2 100 0

Metals

Dissolved Aluminum 100.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Aluminum 100.00 ug/l 5 5 100 4 80 2 0 0 0 0

Dissolved Antimony 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Total Antimony 5.00 ug/l 5 5 100 1 20 2 2 100 0 0

Dissolved Arsenic 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Total Arsenic 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Dissolved Barium 10.00 ug/L 5 5 100 0 2 2 100 0

Total Barium 10.00 ug/L 5 5 100 0 2 2 100 0

Dissolved Berylium 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Beryllium 1.00 ug/l 5 1 20 0 0 2 0 0 0 0

Wet Weather Dry Weather
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Table 4-4.4  2007-08 Summary of Water Quality Exceedances for Coyote Creek Mass Emission Station
Beneficial Uses 3:  MUN, IND, PROC, REC1, REC2, WARM, WILD, RARE

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Cadmium 1.00 ug/l 5 4 80 0 0 2 0 0 0 0

Dissolved Chromium 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Total Chromium 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 1 20 0 0 2 1 50 0 0

Total Chromium +6 10.00 ug/l 5 3 60 0 0 2 2 100 0 0

Dissolved Copper 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Total Copper 5.00 ug/l 5 5 100 5 100 2 2 100 0 0

Dissolved Iron 100.00 ug/l 5 1 20 0 0 2 0 0 0 0

Total Iron 100.00 ug/l 5 5 100 0 0 2 1 50 0 0

Dissolved Lead 5.00 ug/l 5 4 80 0 0 2 0 0 0 0

Total Lead 5.00 ug/l 5 5 100 1 20 2 1 50 0 0

Dissolved Mercury 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Mercury 1.00 ug/l 5 1 20 0 0 2 0 0 0 0

Dissolved Nickel 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Total Nickel 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Dissolved Selenium 5.00 ug/l 5 1 20 0 0 2 2 100 0 0

Total Selenium 5.00 ug/l 5 1 20 0 0 2 2 100 0 0

Dissolved Silver 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Silver 1.00 ug/l 5 2 40 0 0 2 0 0 0 0

Dissolved Thallium 5.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Thallium 5.00 ug/l 5 0 0 0 0 2 0 0 0 0

Dissolved Zinc 50.00 ug/l 5 5 100 0 0 2 2 100 0 0

Total Zinc 50.00 ug/l 5 5 100 4 80 2 2 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

2-nitrophenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

4-nitrophenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

Pentachlorophenol 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

Phenol 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 0 0 0 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Acenaphthylene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Anthracene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Benzidine 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 0 0 0 0 2 0 0 0 0
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Table 4-4.4  2007-08 Summary of Water Quality Exceedances for Coyote Creek Mass Emission Station
Beneficial Uses 3:  MUN, IND, PROC, REC1, REC2, WARM, WILD, RARE

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 0 0 0 0 2 0 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 3 0 0 0 0 2 0 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Chrysene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

Diethyl phthalate 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Dimethyl phthalate 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

di-n-Butyl phthalate 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Fluoranthene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Fluorene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Hexachlorobenzene 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

Hexachloroethane 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Isophorone 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Naphthalene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Nitrobenzene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 0 0 0 0 2 0 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 0 0 0 0 2 0 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 0 0 0 2 0 0 0

Phenanthrene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Pyrene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

alpha-BHC 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

beta-BHC 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

delta-BHC 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

alpha-chlordane 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

gamma-chlordane 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Chlordane 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDD 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

4,4'-DDE 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

4,4'-DDT 0.10 ug/l 5 0 0 0 0 2 0 0 0 0
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Table 4-4.4  2007-08 Summary of Water Quality Exceedances for Coyote Creek Mass Emission Station
Beneficial Uses 3:  MUN, IND, PROC, REC1, REC2, WARM, WILD, RARE

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Endosulfan sulfate 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Endrin 0.10 ug/l 5 0 0 0 2 0 0 0

Endrin aldehyde 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Heptachlor 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Toxaphene 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1221 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1232 0.50 ug/l 5 0 0 0 2 0 0 0

Aroclor-1242 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1248 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1254 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1260 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Diazinon 0.01 ug/l 5 0 0 0 0 2 0 0 0 0

Prometryn 2.00 ug/l 5 0 0 0 2 0 0 0

Atrazine 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

Simazine 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

Cyanazine 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

Malathion 2.00 ug/l 5 0 0 0 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-D 10.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Other

Ammonia 0.10 mg/L 5 5 100 5 100 2 1 50 1 50

Endrin ketone 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Methoxychlor 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

1)

2)

3) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground Water 
Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, 
MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, 
and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.5  2007-08 Summary of Water Quality Exceedances for San Gabriel River Mass Emission Station
Beneficial Uses 3:  MUN, IND, PROC, GWR, REC1, REC2, WARM, WILD, RARE

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 3 0 0 0 0 2 0 0 0 0

Total Phenols 0.10 mg/L 3 0 0 0 0 2 0 0 0 0

Cyanide 0.01 mg/L 3 1 33 0 0 2 2 100 0 0

pH 0-14 3 3 100 0 0 2 2 100 0 0

Dissolved Oxygen 1.00 mg/L 3 3 100 0 0 2 2 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 3 3 100 0 0 2 2 100 0 0

Fecal Coliform 20.00 MPN/100ml 3 3 100 3 100 2 2 100 1 50

Ratio Fecal Coliform/Total Coliform 0 0

Fecal Streptococcus 20.00 MPN/100ml 3 3 100 0 0 2 2 100 0 0

Fecal Enterococcus MPN/100ml 3 3 100 0 0 2 2 100 0 0

General

Chloride 2.00 mg/L 3 3 100 0 0 2 2 100 0 0

Fluoride     f(temp) 2 0.10 mg/L 3 3 100 0 0 2 2 100 0 0

Nitrate 0.10 mg/L 3 0 0 0 0 2 0 0 0 0

Sulfate 0.10 mg/L 3 3 100 0 0 2 2 100 0 0

Alkalinity 4.00 mg/L 3 3 100 0 0 2 2 100 0 0

Hardness 2.00 mg/L 3 3 100 0 0 2 2 100 0 0

COD 10.00 mg/L 3 3 100 0 0 2 2 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 3 2 67 0 0 2 0 0 0 0

Specific Conductance 1.00 umhos/cm 3 3 100 0 0 2 2 100 0 0

Total Dissolved Solids 2.00 mg/L 3 3 100 0 0 2 2 100 0 0

Turbidity 0.10 NTU 3 3 100 0 0 2 2 100 0 0

Total Suspended Solids 2.00 mg/L 3 3 100 0 0 2 2 100 0 0

Volatile Suspended Solids 1.00 mg/L 3 3 100 0 0 2 2 100 0 0

MBAS 0.05 mg/L 3 3 100 0 0 2 2 100 0 0

Total Organic Carbon 1.00 mg/L 3 3 100 0 0 2 2 100 0 0

BOD 2.00 mg/L 3 3 100 0 0 2 2 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 3 0 0 0 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 3 3 100 0 0 2 2 100 0 0

Total Phosphorus 0.05 mg/L 3 3 100 0 0 2 2 100 0 0

NH3-N 0.10 mg/L 3 1 33 0 0 2 1 50 0 0

Nitrate-N 0.50 mg/L 3 0 0 0 0 2 0 0 0 0

Nitrite-N 0.03 mg/L 3 2 67 0 0 2 1 50 0 0

Kjeldahl-N 0.10 mg/L 3 3 100 0 2 2 100 0

Metals

Dissolved Aluminum 100.00 ug/l 3 0 0 0 0 2 0 0 0 0

Total Aluminum 100.00 ug/l 3 3 100 3 100 2 2 100 1 50

Dissolved Antimony 5.00 ug/l 3 3 100 0 0 2 2 100 0 0

Total Antimony 5.00 ug/l 3 3 100 0 0 2 2 100 0 0

Dissolved Arsenic 5.00 ug/l 3 3 100 0 0 2 2 100 0 0

Total Arsenic 5.00 ug/l 3 3 100 0 0 2 2 100 0 0

Dissolved Barium 10.00 ug/L 3 3 100 0 2 2 100 0

Total Barium 10.00 ug/L 3 3 100 0 2 2 100 0

Dissolved Berylium 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Total Beryllium 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Wet Weather Dry Weather
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Table 4-4.5  2007-08 Summary of Water Quality Exceedances for San Gabriel River Mass Emission Station
Beneficial Uses 3:  MUN, IND, PROC, GWR, REC1, REC2, WARM, WILD, RARE

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Total Cadmium 1.00 ug/l 3 3 100 0 0 2 0 0 0 0

Dissolved Chromium 5.00 ug/l 3 3 100 0 0 2 2 100 0 0

Total Chromium 5.00 ug/l 3 3 100 0 0 2 2 100 0 0

Dissolved Chromium +6 10.00 ug/l 3 0 0 0 0 2 0 0 0 0

Total Chromium +6 10.00 ug/l 3 1 33 0 0 2 0 0 0 0

Dissolved Copper 5.00 ug/l 3 3 100 0 0 2 2 100 0 0

Total Copper 5.00 ug/l 3 3 100 2 67 2 2 100 0 0

Dissolved Iron 100.00 ug/l 3 0 0 0 0 2 0 0 0 0

Total Iron 100.00 ug/l 3 3 100 0 0 2 2 100 0 0

Dissolved Lead 5.00 ug/l 3 3 100 0 0 2 0 0 0 0

Total Lead 5.00 ug/l 3 3 100 0 0 2 2 100 0 0

Dissolved Mercury 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Total Mercury 1.00 ug/l 3 1 33 0 0 2 1 50 0 0

Dissolved Nickel 5.00 ug/l 3 3 100 0 0 2 2 100 0 0

Total Nickel 5.00 ug/l 3 3 100 0 0 2 2 100 0 0

Dissolved Selenium 5.00 ug/l 3 1 33 0 0 2 2 100 0 0

Total Selenium 5.00 ug/l 3 1 33 0 0 2 2 100 0 0

Dissolved Silver 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Total Silver 1.00 ug/l 3 2 67 0 0 2 0 0 0 0

Dissolved Thallium 5.00 ug/l 3 0 0 0 0 2 0 0 0 0

Total Thallium 5.00 ug/l 3 0 0 0 0 2 0 0 0 0

Dissolved Zinc 50.00 ug/l 3 3 100 0 0 2 2 100 0 0

Total Zinc 50.00 ug/l 3 3 100 1 33 2 2 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 3 0 0 0 0 2 0 0 0 0

2,4-dichlorophenol 2.00 ug/l 3 0 0 0 0 2 0 0 0 0

2,4-dimethylphenol 2.00 ug/l 3 0 0 0 0 2 0 0 0 0

2,4-dinitrophenol 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

2-nitrophenol 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

4-nitrophenol 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

Pentachlorophenol 2.00 ug/l 3 0 0 0 0 2 0 0 0 0

Phenol 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

2,4,6-trichlophenol 1.00 ug/l 3 0 0 0 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Acenaphthylene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Anthracene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Benzidine 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

1,2 Benzanthracene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Benzo(a)pyrene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 3 0 0 0 0 2 0 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 3 0 0 0 0 2 0 0 0 0

Benzo(k)flouranthene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 3 0 0 0 0 2 0 0 0 0
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Table 4-4.5  2007-08 Summary of Water Quality Exceedances for San Gabriel River Mass Emission Station
Beneficial Uses 3:  MUN, IND, PROC, GWR, REC1, REC2, WARM, WILD, RARE

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Butyl benzyl phthalate 0.30 ug/l 3 0 0 0 0 2 0 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 3 0 0 0 0 2 0 0 0 0

2-Chloronaphthalene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Chrysene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

Diethyl phthalate 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Dimethyl phthalate 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

di-n-Butyl phthalate 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

di-n-Octyl phthalate 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Fluoranthene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Fluorene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Hexachlorobenzene 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Hexachlorobutadiene 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

Hexachloroethane 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Isophorone 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Naphthalene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Nitrobenzene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 3 0 0 0 0 2 0 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 3 0 0 0 0 2 0 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 3 0 0 0 2 0 0 0

Phenanthrene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Pyrene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

alpha-BHC 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

beta-BHC 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

delta-BHC 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

gamma-BHC (lindane) 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

alpha-chlordane 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

gamma-chlordane 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Chlordane 0.10 ug/L 3 0 0 0 0 2 0 0 0 0

4,4'-DDD 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

4,4'-DDE 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

4,4'-DDT 0.10 ug/l 3 0 0 0 0 2 0 0 0 0
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Table 4-4.5  2007-08 Summary of Water Quality Exceedances for San Gabriel River Mass Emission Station
Beneficial Uses 3:  MUN, IND, PROC, GWR, REC1, REC2, WARM, WILD, RARE

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Endosulfan I [alpha] 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Endosulfan II [beta] 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Endosulfan sulfate 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Endrin 0.10 ug/l 3 0 0 0 2 0 0 0

Endrin aldehyde 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Heptachlor 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Heptachlor Epoxide 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Toxaphene 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Aroclor-1221 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Aroclor-1232 0.50 ug/l 3 0 0 0 2 0 0 0

Aroclor-1242 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Aroclor-1248 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Aroclor-1254 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Aroclor-1260 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Diazinon 0.01 ug/l 3 0 0 0 0 2 0 0 0 0

Prometryn 2.00 ug/l 3 0 0 0 2 0 0 0

Atrazine 2.00 ug/l 3 0 0 0 0 2 0 0 0 0

Simazine 2.00 ug/l 3 0 0 0 0 2 0 0 0 0

Cyanazine 2.00 ug/l 3 0 0 0 0 2 0 0 0 0

Malathion 2.00 ug/l 3 0 0 0 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 3 0 0 0 0 2 0 0 0 0

2,4-D 10.00 ug/l 3 0 0 0 0 2 0 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Other

Ammonia 0.10 mg/L 3 1 33 1 33 2 1 50 1 50

Endrin ketone 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Methoxychlor 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

1)

2)

3) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground Water 
Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, 
MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, 
and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.6  2007-08 Summary of Water Quality Exceedances for Dominguez Channel Mass Emission Statio
Beneficial Uses 3:  MUN, IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD, RARE

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 3 2 67 0 0 2 0 0 0 0

Total Phenols 0.10 mg/L 3 0 0 0 0 2 0 0 0 0

Cyanide 0.01 mg/L 3 2 67 1 33 2 2 100 0 0

pH 0-14 5 5 100 0 0 2 2 100 0 0

Dissolved Oxygen 1.00 mg/L 3 3 100 1 33 2 2 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 3 3 100 0 0 2 2 100 0 0

Fecal Coliform 20.00 MPN/100ml 3 3 100 3 100 2 2 100 2 100

Ratio Fecal Coliform/Total Coliform 0 0

Fecal Streptococcus 20.00 MPN/100ml 3 3 100 0 0 2 2 100 0 0

Fecal Enterococcus MPN/100ml 3 3 100 0 0 2 2 100 0 0

General

Chloride 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Fluoride     f(temp) 2 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Nitrate 0.10 mg/L 5 0 0 0 0 2 0 0 0 0

Sulfate 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Alkalinity 4.00 mg/L 5 5 100 0 0 2 2 100 0 0

Hardness 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

COD 10.00 mg/L 5 5 100 0 0 2 2 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 3 3 100 0 0 2 0 0 0 0

Specific Conductance 1.00 umhos/cm 5 5 100 0 0 2 2 100 0 0

Total Dissolved Solids 2.00 mg/L 5 5 100 0 0 2 2 100 2 100

Turbidity 0.10 NTU 5 5 100 0 0 2 2 100 0 0

Total Suspended Solids 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

MBAS 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

Total Organic Carbon 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

BOD 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 3 0 0 0 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

Total Phosphorus 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

NH3-N 0.10 mg/L 5 5 100 0 0 2 1 50 0 0

Nitrate-N 0.50 mg/L 5 0 0 0 0 2 0 0 0 0

Nitrite-N 0.03 mg/L 5 1 20 0 0 2 1 50 0 0

Kjeldahl-N 0.10 mg/L 5 5 100 0 2 2 100 0

Metals

Dissolved Aluminum 100.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Aluminum 100.00 ug/l 5 5 100 4 80 2 2 100 0 0

Dissolved Antimony 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Total Antimony 5.00 ug/l 5 5 100 2 40 2 2 100 0 0

Dissolved Arsenic 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Total Arsenic 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Dissolved Barium 10.00 ug/L 5 5 100 0 2 2 100 0

Total Barium 10.00 ug/L 5 5 100 0 2 2 100 0

Dissolved Berylium 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Beryllium 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Wet Weather Dry Weather
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Table 4-4.6  2007-08 Summary of Water Quality Exceedances for Dominguez Channel Mass Emission Statio
Beneficial Uses 3:  MUN, IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD, RARE

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 5 0 0 0 0 2 1 50 0 0

Total Cadmium 1.00 ug/l 5 5 100 1 20 2 1 50 0 0

Dissolved Chromium 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Total Chromium 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Dissolved Chromium +6 10.00 ug/l 5 0 0 0 0 2 1 50 0 0

Total Chromium +6 10.00 ug/l 5 2 40 0 0 2 2 100 0 0

Dissolved Copper 5.00 ug/l 5 5 100 3 60 2 2 100 0 0

Total Copper 5.00 ug/l 5 5 100 5 100 2 2 100 1 50

Dissolved Iron 100.00 ug/l 5 3 60 0 0 2 0 0 0 0

Total Iron 100.00 ug/l 5 5 100 0 0 2 2 100 0 0

Dissolved Lead 5.00 ug/l 5 4 80 0 0 2 1 50 0 0

Total Lead 5.00 ug/l 5 5 100 1 20 2 2 100 0 0

Dissolved Mercury 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Mercury 1.00 ug/l 5 0 0 0 0 2 1 50 0 0

Dissolved Nickel 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Total Nickel 5.00 ug/l 5 5 100 0 0 2 2 100 0 0

Dissolved Selenium 5.00 ug/l 5 0 0 0 0 2 2 100 0 0

Total Selenium 5.00 ug/l 5 0 0 0 0 2 2 100 0 0

Dissolved Silver 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Silver 1.00 ug/l 5 2 40 0 0 2 0 0 0 0

Dissolved Thallium 5.00 ug/l 5 0 0 0 0 2 0 0 0 0

Total Thallium 5.00 ug/l 5 0 0 0 0 2 0 0 0 0

Dissolved Zinc 50.00 ug/l 5 5 100 3 60 2 2 100 0 0

Total Zinc 50.00 ug/l 5 5 100 5 100 2 2 100 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-dichlorophenol 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-dimethylphenol 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-dinitrophenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

2-nitrophenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

4-nitrophenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

Pentachlorophenol 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

Phenol 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4,6-trichlophenol 1.00 ug/l 5 0 0 0 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Acenaphthylene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Anthracene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Benzidine 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

1,2 Benzanthracene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Benzo(a)pyrene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(k)flouranthene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 5 0 0 0 0 2 0 0 0 0
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Table 4-4.6  2007-08 Summary of Water Quality Exceedances for Dominguez Channel Mass Emission Statio
Beneficial Uses 3:  MUN, IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD, RARE

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Butyl benzyl phthalate 0.30 ug/l 5 0 0 0 0 2 0 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 3 0 0 0 0 2 0 0 0 0

2-Chloronaphthalene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Chrysene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

Diethyl phthalate 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Dimethyl phthalate 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

di-n-Butyl phthalate 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

di-n-Octyl phthalate 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Fluoranthene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Fluorene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Hexachlorobenzene 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Hexachlorobutadiene 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 5 0 0 0 0 2 0 0 0 0

Hexachloroethane 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Isophorone 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Naphthalene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Nitrobenzene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 5 0 0 0 0 2 0 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 5 0 0 0 0 2 0 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 5 0 0 0 2 0 0 0

Phenanthrene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Pyrene 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

alpha-BHC 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

beta-BHC 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

delta-BHC 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

gamma-BHC (lindane) 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

alpha-chlordane 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

gamma-chlordane 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Chlordane 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDD 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

4,4'-DDE 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

4,4'-DDT 0.10 ug/l 5 0 0 0 0 2 0 0 0 0
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Table 4-4.6  2007-08 Summary of Water Quality Exceedances for Dominguez Channel Mass Emission Statio
Beneficial Uses 3:  MUN, IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD, RARE

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Endosulfan I [alpha] 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Endosulfan II [beta] 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Endosulfan sulfate 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Endrin 0.10 ug/l 5 0 0 0 2 0 0 0

Endrin aldehyde 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Heptachlor 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Heptachlor Epoxide 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Toxaphene 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1221 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1232 0.50 ug/l 5 0 0 0 2 0 0 0

Aroclor-1242 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1248 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1254 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Aroclor-1260 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 5 0 0 0 0 2 0 0 0 0

Diazinon 0.01 ug/l 5 0 0 0 0 2 0 0 0 0

Prometryn 2.00 ug/l 5 0 0 0 2 0 0 0

Atrazine 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

Simazine 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

Cyanazine 2.00 ug/l 5 0 0 0 0 2 0 0 0 0

Malathion 2.00 ug/l 5 0 0 0 2 0 0 0

Herbicides

Glyphosate 25.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4-D 10.00 ug/l 5 0 0 0 0 2 0 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 5 0 0 0 0 2 0 0 0 0

Other

Ammonia 0.10 mg/L 5 5 100 5 100 2 2 100 1 50

Endrin ketone 0.10 ug/l 5 0 0 0 0 2 0 0 0 0

Methoxychlor 0.50 ug/l 5 0 0 0 0 2 0 0 0 0

1)

2)

3) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground Water 
Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, 
MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, 
and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level

This constituent is a function of the parameter(s) in parentheses.
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Table 4-4.7  2007-08 Summary of Water Quality Exceedances for Santa Clara River Mass Emission Station
Beneficial Uses 3:  MUN, IND, PROC, AGR, GWR, FRSH, REC1, REC2, WARM, WILD, RARE, WET

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1.00 mg/L 3 1 33 0 0 2 0 0 0 0

Total Phenols 0.10 mg/L 3 0 0 0 0 2 0 0 0 0

Cyanide 0.01 mg/L 3 2 67 0 0 2 0 0 0 0

pH 0-14 3 3 100 0 0 2 2 100 0 0

Dissolved Oxygen 1.00 mg/L 3 3 100 1 33 2 2 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 3 3 100 0 0 2 2 100 0 0

Fecal Coliform 20.00 MPN/100ml 3 3 100 3 100 2 2 100 0 0

Ratio Fecal Coliform/Total Coliform 0 0

Fecal Streptococcus 20.00 MPN/100ml 3 3 100 0 0 2 2 100 0 0

Fecal Enterococcus MPN/100ml 3 3 100 0 0 2 2 100 0 0

General

Chloride 2.00 mg/L 3 3 100 0 0 2 2 100 2 100

Fluoride     f(temp) 2 0.10 mg/L 3 3 100 0 0 2 2 100 0 0

Nitrate 0.10 mg/L 3 0 0 0 0 2 0 0 0 0

Sulfate 0.10 mg/L 3 3 100 0 0 2 2 100 0 0

Alkalinity 4.00 mg/L 3 3 100 0 0 2 2 100 0 0

Hardness 2.00 mg/L 3 3 100 0 0 2 2 100 0 0

COD 10.00 mg/L 3 3 100 0 0 2 2 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 3 0 0 0 0 2 0 0 0 0

Specific Conductance 1.00 umhos/cm 3 3 100 0 0 2 2 100 0 0

Total Dissolved Solids 2.00 mg/L 3 3 100 0 0 2 2 100 0 0

Turbidity 0.10 NTU 3 3 100 0 0 2 2 100 0 0

Total Suspended Solids 2.00 mg/L 3 3 100 0 0 2 2 100 0 0

Volatile Suspended Solids 1.00 mg/L 3 3 100 0 0 2 2 100 0 0

MBAS 0.05 mg/L 3 3 100 0 0 2 0 0 0 0

Total Organic Carbon 1.00 mg/L 3 3 100 0 0 2 2 100 0 0

BOD 2.00 mg/L 3 2 67 0 0 2 0 0 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 3 0 0 0 2 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 3 2 67 0 0 2 2 100 0 0

Total Phosphorus 0.05 mg/L 3 3 100 0 0 2 2 100 0 0

NH3-N 0.10 mg/L 3 2 67 0 0 2 0 0 0 0

Nitrate-N 0.50 mg/L 3 0 0 0 0 2 0 0 0 0

Nitrite-N 0.03 mg/L 3 0 0 0 0 2 0 0 0 0

Kjeldahl-N 0.10 mg/L 3 3 100 0 2 2 100 0

Metals

Dissolved Aluminum 100.00 ug/l 3 0 0 0 0 2 0 0 0 0

Total Aluminum 100.00 ug/l 3 3 100 2 67 2 0 0 0 0

Dissolved Antimony 5.00 ug/l 3 3 100 0 0 2 0 0 0 0

Total Antimony 5.00 ug/l 3 3 100 0 0 2 0 0 0 0

Dissolved Arsenic 5.00 ug/l 3 3 100 0 0 2 1 50 0 0

Total Arsenic 5.00 ug/l 3 3 100 0 0 2 2 100 0 0

Dissolved Barium 10.00 ug/L 3 3 100 0 2 2 100 0

Total Barium 10.00 ug/L 3 3 100 0 2 2 100 0

Dissolved Berylium 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Total Beryllium 1.00 ug/l 3 1 33 0 0 2 0 0 0 0

Wet Weather Dry Weather
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Table 4-4.7  2007-08 Summary of Water Quality Exceedances for Santa Clara River Mass Emission Station
Beneficial Uses 3:  MUN, IND, PROC, AGR, GWR, FRSH, REC1, REC2, WARM, WILD, RARE, WET

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Total Cadmium 1.00 ug/l 3 1 33 0 0 2 0 0 0 0

Dissolved Chromium 5.00 ug/l 3 3 100 0 0 2 2 100 0 0

Total Chromium 5.00 ug/l 3 3 100 0 0 2 2 100 0 0

Dissolved Chromium +6 10.00 ug/l 3 0 0 0 0 2 0 0 0 0

Total Chromium +6 10.00 ug/l 3 1 33 0 0 2 0 0 0 0

Dissolved Copper 5.00 ug/l 3 3 100 0 0 2 2 100 0 0

Total Copper 5.00 ug/l 3 3 100 1 33 2 2 100 0 0

Dissolved Iron 100.00 ug/l 3 1 33 0 0 2 0 0 0 0

Total Iron 100.00 ug/l 3 3 100 0 0 2 1 50 0 0

Dissolved Lead 5.00 ug/l 3 0 0 0 0 2 0 0 0 0

Total Lead 5.00 ug/l 3 3 100 0 0 2 0 0 0 0

Dissolved Mercury 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Total Mercury 1.00 ug/l 3 1 33 0 0 2 1 50 0 0

Dissolved Nickel 5.00 ug/l 3 3 100 0 0 2 2 100 0 0

Total Nickel 5.00 ug/l 3 3 100 0 0 2 2 100 0 0

Dissolved Selenium 5.00 ug/l 3 1 33 0 0 2 2 100 0 0

Total Selenium 5.00 ug/l 3 1 33 0 0 2 2 100 0 0

Dissolved Silver 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Total Silver 1.00 ug/l 3 1 33 0 0 2 0 0 0 0

Dissolved Thallium 5.00 ug/l 3 0 0 0 0 2 0 0 0 0

Total Thallium 5.00 ug/l 3 0 0 0 0 2 0 0 0 0

Dissolved Zinc 50.00 ug/l 3 3 100 0 0 2 1 50 0 0

Total Zinc 50.00 ug/l 3 3 100 1 33 2 2 100 0 0

Semi-Volatiles Organics (EPA 625)

2- Chlorophenol 2.00 ug/l 3 0 0 0 0 2 0 0 0 0

2,4-dichlorophenol 2.00 ug/l 3 0 0 0 0 2 0 0 0 0

2,4-dimethylphenol 2.00 ug/l 3 0 0 0 0 2 0 0 0 0

2,4-dinitrophenol 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

2-nitrophenol 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

4-nitrophenol 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

4-chloro_3_methylphenol 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

Pentachlorophenol 2.00 ug/l 3 0 0 0 0 2 0 0 0 0

Phenol 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

2,4,6-trichlophenol 1.00 ug/l 3 0 0 0 2 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Acenaphthylene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Anthracene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Benzidine 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

1,2 Benzanthracene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Benzo(a)pyrene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 3 0 0 0 0 2 0 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 3 0 0 0 0 2 0 0 0 0

Benzo(k)flouranthene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethoxy) methane 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Bis(2-Chloroisopropyl) ether 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethyl) ether 0.10 ug/l 3 0 0 0 0 2 0 0 0 0
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Table 4-4.7  2007-08 Summary of Water Quality Exceedances for Santa Clara River Mass Emission Station
Beneficial Uses 3:  MUN, IND, PROC, AGR, GWR, FRSH, REC1, REC2, WARM, WILD, RARE, WET

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl) phthalate 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Butyl benzyl phthalate 0.30 ug/l 3 0 0 0 0 2 0 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/l 3 0 0 0 0 2 0 0 0 0

2-Chloronaphthalene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Chrysene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

1,3-Dichlorobenzene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

1,4-Dichlorobenzene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

1,2-Dichlorobenzene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

3,3-Dichlorobenzidine 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

Diethyl phthalate 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Dimethyl phthalate 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

di-n-Butyl phthalate 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

2,4-Dinitrotoluene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

2,6-Dinitrotoluene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

1,2-Diphenylhydrazine 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

di-n-Octyl phthalate 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Fluoranthene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Fluorene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Hexachlorobenzene 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Hexachlorobutadiene 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/l 3 0 0 0 0 2 0 0 0 0

Hexachloroethane 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Indeno(1,2,3-cd)pyrene 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Isophorone 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Naphthalene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Nitrobenzene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/l 3 0 0 0 0 2 0 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/l 3 0 0 0 0 2 0 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/l 3 0 0 0 2 0 0 0

Phenanthrene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Pyrene 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

alpha-BHC 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

beta-BHC 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

delta-BHC 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

gamma-BHC (lindane) 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

alpha-chlordane 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

gamma-chlordane 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Chlordane 0.10 ug/L 3 0 0 0 0 2 0 0 0 0

4,4'-DDD 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

4,4'-DDE 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

4,4'-DDT 0.10 ug/l 3 0 0 0 0 2 0 0 0 0
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Table 4-4.7  2007-08 Summary of Water Quality Exceedances for Santa Clara River Mass Emission Station
Beneficial Uses 3:  MUN, IND, PROC, AGR, GWR, FRSH, REC1, REC2, WARM, WILD, RARE, WET

Class Constituent PQL 1 
Units

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Endosulfan I [alpha] 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Endosulfan II [beta] 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Endosulfan sulfate 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Endrin 0.10 ug/l 3 0 0 0 2 0 0 0

Endrin aldehyde 0.10 ug/l 3 0 0 0 0 2 0 0 0 0

Heptachlor 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Heptachlor Epoxide 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Toxaphene 1.00 ug/l 3 0 0 0 0 2 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Aroclor-1221 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Aroclor-1232 0.50 ug/l 3 0 0 0 2 0 0 0

Aroclor-1242 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Aroclor-1248 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Aroclor-1254 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Aroclor-1260 0.50 ug/l 3 0 0 0 0 2 0 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/l 3 0 0 0 0 2 0 0 0 0

Diazinon 0.01 ug/l 3 0 0 0 0 2 0 0 0 0

Prometryn 2.00 ug/l 3 0 0 0 2 0 0 0

Atrazine 2.00 ug/l 3 0 0 0 0 2 0 0 0 0

Simazine 2.00 ug/l 3 0 0 0 0 2 0 0 0 0

Cyanazine 2.00 ug/l 3 0 0 0 0 2 0 0 0 0

Malathion 2.00 ug/l 3 0 0 0 2 0 0 0 0

Herbicides

Glyphosate 25.00 ug/l 3 0 0 0 2 0 0 0 0

2,4-D 10.00 ug/l 3 0 0 0 2 0 0 0 0

2,4,5-TP-SILVEX 1.00 ug/l 3 0 0 0 2 0 0 0 0

Other

Ammonia 0.10 mg/L 3 2 67 2 67 2 1 50 0 0

Endrin ketone 0.10 ug/l 3 0 0 0 2 0 0 0 0

Methoxychlor 0.50 ug/l 3 0 0 0 2 0 0 0 0

1)

2)

3) Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground Water 
Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold Freshwater Habitat, 
MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - Spawning, Reproduction, 
and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level

This constituent is a function of the parameter(s) in parentheses.
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Table 4-5.1  2007-2008 Summary of Water Quality Exceedances for Dalton/Walnut Creek Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, GWR, WET

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1 mg/L 4 3 75 0 0 2 0 0 0 0

Total Phenols 0.10 mg/L 4 1 25 0 0 2 0 0 0 0

Cyanide 0.01 mg/L 4 3 75 0 0 2 0 0 0 0

pH 0-14 5 5 100 2 40 2 2 100 0 0

Dissolved Oxygen 1.00 mg/L 4 4 100 0 0 2 2 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 4 100 0 0 2 2 100 0 0

Fecal Coliform 20.00 MPN/100ml 4 4 100 4 100 2 2 100 2 100

Ratio Fecal Coliform/Total Coliform 4 4 100 0 0 2 2 100 0 0

Streptococcus 20.00 MPN/100ml 4 4 100 0 0 2 2 100 0 0

Enterococcus MPN/100ml 4 4 100 0 0 2 2 100 0 0

General

Chloride 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Fluoride     f(temp) 2 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Nitrate 0.10 mg/L 5 0 0 0 0 2 0 0 0 0

Sulfate 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Alkalinity 4.00 mg/L 5 5 100 0 0 2 2 100 0 0

Hardness 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

COD 10.00 mg/L 5 5 100 0 0 2 2 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 4 100 0 0 2 0 0 0 0

Specific Conductance 1.00 umhos/cm 5 5 100 0 0 2 2 100 0 0

Total Dissolved Solids 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Turbidity 0.10 NTU 5 5 100 0 0 2 2 100 0 0

Total Suspended Solids 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

MBAS 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

Total Organic Carbon 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

BOD 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 0 0 0 0 2 0 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 5 100 0 0 2 0 0 0 0

Total Phosphorus 0.05 mg/L 5 5 100 0 0 2 1 50 0 0

NH3-N 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Nitrate - N 0.50 mg/L 5 0 0 0 0 2 0 0 0 0

Nitrite - N 0.03 mg/L 5 2 40 0 0 2 0 0 0 0

Kjeidahl-N 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Metals

Dissolved Aluminum 100.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Aluminum 100.00 ug/L 5 5 100 5 100 2 1 50 0 0

Dissolved Antimony 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Antimony 5.00 ug/L 5 5 100 1 20 2 2 100 0 0

Dissolved Arsenic 5.00 ug/L 5 4 80 0 0 2 2 100 0 0

Total Arsenic 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Barium 10.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Barium 10.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Beryllium 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Beryllium 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Wet Weather Dry Weather
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Table 4-5.1  2007-2008 Summary of Water Quality Exceedances for Dalton/Walnut Creek Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, GWR, WET

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Cadmium 1.00 ug/L 5 4 80 1 20 2 0 0 0 0

Dissolved Chromium 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Chromium 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Chromium +6 10.00 ug/L 5 1 20 0 0 2 0 0 0 0

Total Chromium +6 10.00 ug/L 5 3 60 0 0 2 0 0 0 0

Dissolved Copper 5.00 ug/L 5 5 100 3 60 2 2 100 0 0

Total Copper 5.00 ug/L 5 5 100 5 100 2 2 100 2 100

Dissolved Iron 100.00 ug/L 5 1 20 0 0 2 0 0 0 0

Total Iron 100.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Lead 5.00 ug/L 5 4 80 0 0 2 1 50 0 0

Total Lead 5.00 ug/L 5 5 100 2 40 2 2 100 0 0

Dissolved Mercury 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Mercury 1.00 ug/L 5 2 40 0 0 2 0 0 0 0

Dissolved Nickel 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Nickel 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Selenium 5.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Selenium 5.00 ug/L 5 0 0 0 0 2 0 0 0 0

Dissolved Silver 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Silver 1.00 ug/L 5 2 40 0 0 2 0 0 0 0

Dissolved Thallium 5.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Thallium 5.00 ug/L 5 0 0 0 0 2 0 0 0 0

Dissolved Zinc 50.00 ug/L 5 5 100 2 40 2 2 100 0 0

Total Zinc 50.00 ug/L 5 5 100 5 100 2 2 100 0 0

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dichlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dimethylphenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dinitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

2-nitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-nitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-chloro-3-methylphenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Pentachlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Phenol 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4,6-trichlorophenol 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Acenaphthylene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Anthracene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Benzidine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

1,2 Benzanthracene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(a)pyrene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(k)flouranthene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethoxy)methane 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroisopropyl)ether 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethyl)ether 0.10 ug/L 5 0 0 0 0 2 0 0 0 0
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Table 4-5.1  2007-2008 Summary of Water Quality Exceedances for Dalton/Walnut Creek Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, GWR, WET

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl)phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Butyl benzyl phthalate 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/L 4 0 0 0 0 2 0 0 0 0

2-Chloronaphthalene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Chrysene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

1,3-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

1,4-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

1,2-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

3,3-Dichlorobenzidine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Diethyl phthalate 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Dimethyl phthalate 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

di-n-Butyl phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-Dinitrotoluene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

2,6-Dinitrotoluene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

1,2-Diphenylhydrazine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

di-n-Octyl phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Fluoranthene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Fluorene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachlorobutadiene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachloroethane 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Indeno (1,2,3-cd)pyrene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Isophorone 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Naphthalene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Nitrobenzene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

Phenanthrene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Pyrene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

alpha-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

beta-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

delta-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Gamma-BHC (Lindane) 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

alpha-chlordane 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

gamma-chlordane 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Chlordane 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDD 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDE 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDT 0.10 ug/L 5 0 0 0 0 2 0 0 0 0
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Table 4-5.1  2007-2008 Summary of Water Quality Exceedances for Dalton/Walnut Creek Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, GWR, WET

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan I [alpha] 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan II [beta] 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan sulfate 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endrin 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endrin aldehyde 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Heptachlor 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Heptachlor Epoxide 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Toxaphene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1221 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1232 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1242 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1248 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1254 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1260 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Diazinon 0.01 ug/L 5 0 0 0 0 2 0 0 0 0

Prometryn 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Atrazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Simazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Cyanazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Malathion 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Herbicides

Glyphosate 25.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-D 10.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4,5-TP-SILVEX 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Other

Ammonia 0.1 mg/L 5 5 100 5 100 2 2 100 1 50

Endrin ketone 0.1 ug/L 5 0 0 0 0 2 0 0 0 0

Methoxychlor 0.5 ug/L 5 0 0 0 0 2 0 0 0 0

1)

2)

3)

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground 
Water Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold 
Freshwater Habitat, MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - 
Spawning, Reproduction, and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level
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Table 4-5.2  2007-2008 Summary of Water Quality Exceedances for Puente Creek Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, GWR

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1 mg/L 4 3 75 0 0 2 0 0 0 0

Total Phenols 0.10 mg/L 4 0 0 0 0 2 0 0 0 0

Cyanide 0.01 mg/L 4 3 75 0 0 2 0 0 0 0

pH 0-14 5 5 100 2 40 2 2 100 0 0

Dissolved Oxygen 1.00 mg/L 4 4 100 1 25 2 2 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 4 100 0 0 2 2 100 0 0

Fecal Coliform 20.00 MPN/100ml 4 4 100 4 100 2 2 100 2 100

Ratio Fecal Coliform/Total Coliform 4 4 100 0 0 2 2 100 0 0

Streptococcus 20.00 MPN/100ml 4 4 100 0 0 2 2 100 0 0

Enterococcus MPN/100ml 4 4 100 0 0 2 2 100 0 0

General

Chloride 2.00 mg/L 5 5 100 0 0 2 2 100 1 50

Fluoride     f(temp) 2 0.10 mg/L 5 2 40 0 0 2 2 100 0 0

Nitrate 0.10 mg/L 5 0 0 0 0 2 0 0 0 0

Sulfate 0.10 mg/L 5 5 100 0 0 2 2 100 1 50

Alkalinity 4.00 mg/L 5 5 100 0 0 2 2 100 0 0

Hardness 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

COD 10.00 mg/L 5 5 100 0 0 2 2 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 4 100 0 0 2 0 0 0 0

Specific Conductance 1.00 umhos/cm 5 5 100 0 0 2 2 100 0 0

Total Dissolved Solids 2.00 mg/L 5 5 100 0 0 2 2 100 2 100

Turbidity 0.10 NTU 5 5 100 0 0 2 2 100 0 0

Total Suspended Solids 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

MBAS 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

Total Organic Carbon 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

BOD 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 0 0 0 0 2 0 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

Total Phosphorus 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

NH3-N 0.10 mg/L 5 4 80 0 0 2 2 100 0 0

Nitrate - N 0.50 mg/L 5 0 0 0 0 2 0 0 0 0

Nitrite - N 0.03 mg/L 5 2 40 0 0 2 0 0 0 0

Kjeidahl-N 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Metals

Dissolved Aluminum 100.00 ug/L 5 1 20 0 0 2 0 0 0 0

Total Aluminum 100.00 ug/L 5 5 100 5 100 2 0 0 0 0

Dissolved Antimony 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Antimony 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Arsenic 5.00 ug/L 5 4 80 0 0 2 2 100 0 0

Total Arsenic 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Barium 10.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Barium 10.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Beryllium 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Beryllium 1.00 ug/L 5 1 20 0 0 2 0 0 0 0

Wet Weather Dry Weather
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Table 4-5.2  2007-2008 Summary of Water Quality Exceedances for Puente Creek Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, GWR

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Cadmium 1.00 ug/L 5 5 100 1 20 2 0 0 0 0

Dissolved Chromium 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Chromium 5.00 ug/L 5 5 100 1 20 2 2 100 0 0

Dissolved Chromium +6 10.00 ug/L 5 0 0 0 0 2 1 50 0 0

Total Chromium +6 10.00 ug/L 5 0 0 0 0 2 2 100 0 0

Dissolved Copper 5.00 ug/L 5 5 100 2 40 2 2 100 0 0

Total Copper 5.00 ug/L 5 5 100 5 100 2 2 100 0 0

Dissolved Iron 100.00 ug/L 5 3 60 0 0 2 0 0 0 0

Total Iron 100.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Lead 5.00 ug/L 5 4 80 0 0 2 1 50 0 0

Total Lead 5.00 ug/L 5 5 100 1 20 2 2 100 0 0

Dissolved Mercury 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Mercury 1.00 ug/L 5 1 20 0 0 2 0 0 0 0

Dissolved Nickel 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Nickel 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Selenium 5.00 ug/L 5 0 0 0 0 2 2 100 0 0

Total Selenium 5.00 ug/L 5 1 20 0 0 2 2 100 0 0

Dissolved Silver 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Silver 1.00 ug/L 5 1 20 0 0 2 0 0 0 0

Dissolved Thallium 5.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Thallium 5.00 ug/L 5 0 0 0 0 2 0 0 0 0

Dissolved Zinc 50.00 ug/L 5 5 100 1 20 2 2 100 0 0

Total Zinc 50.00 ug/L 5 5 100 5 100 2 2 100 0 0

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dichlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dimethylphenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dinitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

2-nitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-nitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-chloro-3-methylphenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Pentachlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Phenol 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4,6-trichlorophenol 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Acenaphthylene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Anthracene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Benzidine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

1,2 Benzanthracene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(a)pyrene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(k)flouranthene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethoxy)methane 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroisopropyl)ether 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethyl)ether 0.10 ug/L 5 0 0 0 0 2 0 0 0 0
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Table 4-5.2  2007-2008 Summary of Water Quality Exceedances for Puente Creek Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, GWR

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl)phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Butyl benzyl phthalate 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/L 4 0 0 0 0 2 0 0 0 0

2-Chloronaphthalene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Chrysene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

1,3-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

1,4-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

1,2-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

3,3-Dichlorobenzidine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Diethyl phthalate 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Dimethyl phthalate 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

di-n-Butyl phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-Dinitrotoluene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

2,6-Dinitrotoluene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

1,2-Diphenylhydrazine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

di-n-Octyl phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Fluoranthene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Fluorene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachlorobutadiene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachloroethane 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Indeno (1,2,3-cd)pyrene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Isophorone 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Naphthalene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Nitrobenzene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

Phenanthrene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Pyrene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

alpha-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

beta-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

delta-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Gamma-BHC (Lindane) 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

alpha-chlordane 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

gamma-chlordane 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Chlordane 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDD 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDE 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDT 0.10 ug/L 5 0 0 0 0 2 0 0 0 0
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Table 4-5.2  2007-2008 Summary of Water Quality Exceedances for Puente Creek Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, GWR

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan I [alpha] 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan II [beta] 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan sulfate 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endrin 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endrin aldehyde 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Heptachlor 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Heptachlor Epoxide 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Toxaphene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1221 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1232 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1242 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1248 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1254 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1260 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Diazinon 0.01 ug/L 5 0 0 0 0 2 1 50 0 0

Prometryn 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Atrazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Simazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Cyanazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Malathion 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Herbicides

Glyphosate 25.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-D 10.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4,5-TP-SILVEX 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Other

Ammonia 0.1 mg/L 5 4 80 4 80 2 2 100 2 100

Endrin ketone 0.1 ug/L 5 0 0 0 0 2 0 0 0 0

Methoxychlor 0.5 ug/L 5 0 0 0 0 2 0 0 0 0

1)

2)

3)

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground 
Water Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold 
Freshwater Habitat, MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - 
Spawning, Reproduction, and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level
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Table 4-5.3  2007-2008 Summary of Water Quality Exceedances for Upper San Jose Creek Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, GWR

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1 mg/L 4 3 75 0 0 2 0 0 0 0

Total Phenols 0.10 mg/L 4 0 0 0 0 2 0 0 0 0

Cyanide 0.01 mg/L 4 2 50 0 0 2 1 50 0 0

pH 0-14 5 5 100 0 0 2 2 100 0 0

Dissolved Oxygen 1.00 mg/L 4 4 100 1 25 2 2 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 4 100 0 0 2 2 100 0 0

Fecal Coliform 20.00 MPN/100ml 4 4 100 4 100 2 2 100 1 50

Ratio Fecal Coliform/Total Coliform 4 4 100 0 0 2 2 100 0 0

Streptococcus 20.00 MPN/100ml 4 4 100 0 0 2 2 100 0 0

Enterococcus MPN/100ml 4 4 100 0 0 2 2 100 0 0

General

Chloride 2.00 mg/L 5 5 100 0 0 2 2 100 1 50

Fluoride     f(temp) 2 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Nitrate 0.10 mg/L 5 0 0 0 0 2 0 0 0 0

Sulfate 0.10 mg/L 5 5 100 0 0 2 2 100 1 50

Alkalinity 4.00 mg/L 5 5 100 0 0 2 2 100 0 0

Hardness 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

COD 10.00 mg/L 5 5 100 0 0 2 2 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 4 100 0 0 2 0 0 0 0

Specific Conductance 1.00 umhos/cm 5 5 100 0 0 2 2 100 0 0

Total Dissolved Solids 2.00 mg/L 5 5 100 0 0 2 2 100 2 100

Turbidity 0.10 NTU 5 5 100 0 0 2 2 100 0 0

Total Suspended Solids 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

MBAS 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

Total Organic Carbon 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

BOD 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 0 0 0 0 2 0 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 4 80 0 0 2 1 50 0 0

Total Phosphorus 0.05 mg/L 5 5 100 0 0 2 1 50 0 0

NH3-N 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Nitrate - N 0.50 mg/L 5 0 0 0 0 2 0 0 0 0

Nitrite - N 0.03 mg/L 5 2 40 0 0 2 1 50 0 0

Kjeidahl-N 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Metals

Dissolved Aluminum 100.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Aluminum 100.00 ug/L 5 5 100 4 80 2 1 50 0 0

Dissolved Antimony 5.00 ug/L 5 5 100 0 0 2 0 0 0 0

Total Antimony 5.00 ug/L 5 5 100 0 0 2 0 0 0 0

Dissolved Arsenic 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Arsenic 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Barium 10.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Barium 10.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Beryllium 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Beryllium 1.00 ug/L 5 1 20 0 0 2 0 0 0 0

Wet Weather Dry Weather
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Table 4-5.3  2007-2008 Summary of Water Quality Exceedances for Upper San Jose Creek Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, GWR

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/L 5 1 20 0 0 2 0 0 0 0

Total Cadmium 1.00 ug/L 5 3 60 2 40 2 0 0 0 0

Dissolved Chromium 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Chromium 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Chromium +6 10.00 ug/L 5 1 20 0 0 2 1 50 0 0

Total Chromium +6 10.00 ug/L 5 3 60 0 0 2 2 100 0 0

Dissolved Copper 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Copper 5.00 ug/L 5 5 100 4 80 2 2 100 0 0

Dissolved Iron 100.00 ug/L 5 2 40 0 0 2 0 0 0 0

Total Iron 100.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Lead 5.00 ug/L 5 4 80 0 0 2 0 0 0 0

Total Lead 5.00 ug/L 5 5 100 1 20 2 2 100 0 0

Dissolved Mercury 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Mercury 1.00 ug/L 5 2 40 0 0 2 0 0 0 0

Dissolved Nickel 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Nickel 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Selenium 5.00 ug/L 5 1 20 0 0 2 2 100 0 0

Total Selenium 5.00 ug/L 5 2 40 0 0 2 2 100 0 0

Dissolved Silver 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Silver 1.00 ug/L 5 2 40 0 0 2 0 0 0 0

Dissolved Thallium 5.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Thallium 5.00 ug/L 5 1 20 0 0 2 0 0 0 0

Dissolved Zinc 50.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Zinc 50.00 ug/L 5 5 100 3 60 2 2 100 0 0

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dichlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dimethylphenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dinitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

2-nitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-nitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-chloro-3-methylphenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Pentachlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Phenol 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4,6-trichlorophenol 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Acenaphthylene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Anthracene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Benzidine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

1,2 Benzanthracene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(a)pyrene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(k)flouranthene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethoxy)methane 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroisopropyl)ether 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethyl)ether 0.10 ug/L 5 0 0 0 0 2 0 0 0 0
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Table 4-5.3  2007-2008 Summary of Water Quality Exceedances for Upper San Jose Creek Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, GWR

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl)phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Butyl benzyl phthalate 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/L 4 0 0 0 0 2 0 0 0 0

2-Chloronaphthalene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Chrysene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

1,3-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

1,4-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

1,2-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

3,3-Dichlorobenzidine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Diethyl phthalate 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Dimethyl phthalate 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

di-n-Butyl phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-Dinitrotoluene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

2,6-Dinitrotoluene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

1,2-Diphenylhydrazine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

di-n-Octyl phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Fluoranthene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Fluorene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachlorobutadiene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachloroethane 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Indeno (1,2,3-cd)pyrene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Isophorone 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Naphthalene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Nitrobenzene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

Phenanthrene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Pyrene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

alpha-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

beta-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

delta-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Gamma-BHC (Lindane) 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

alpha-chlordane 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

gamma-chlordane 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Chlordane 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDD 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDE 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDT 0.10 ug/L 5 0 0 0 0 2 0 0 0 0
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Table 4-5.3  2007-2008 Summary of Water Quality Exceedances for Upper San Jose Creek Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, GWR

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan I [alpha] 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan II [beta] 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan sulfate 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endrin 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endrin aldehyde 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Heptachlor 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Heptachlor Epoxide 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Toxaphene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1221 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1232 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1242 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1248 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1254 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1260 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Diazinon 0.01 ug/L 5 0 0 0 0 2 1 50 0 0

Prometryn 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Atrazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Simazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Cyanazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Malathion 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Herbicides

Glyphosate 25.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-D 10.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4,5-TP-SILVEX 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Other

Ammonia 0.1 mg/L 5 5 100 5 100 2 2 100 2 100

Endrin ketone 0.1 ug/L 5 0 0 0 0 2 0 0 0 0

Methoxychlor 0.5 ug/L 5 0 0 0 0 2 0 0 0 0

1)

2)

3)

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground 
Water Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold 
Freshwater Habitat, MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - 
Spawning, Reproduction, and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level
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Table 4-5.4  2007-2008 Summary of Water Quality Exceedances for Maplewood Channel Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1 mg/L 4 2 50 0 0 2 0 0 0 0

Total Phenols 0.10 mg/L 4 1 25 0 0 2 0 0 0 0

Cyanide 0.01 mg/L 4 3 75 0 0 2 0 0 0 0

pH 0-14 5 5 100 1 20 2 2 100 0 0

Dissolved Oxygen 1.00 mg/L 4 4 100 0 0 2 2 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 4 100 0 0 2 2 100 0 0

Fecal Coliform 20.00 MPN/100ml 4 4 100 4 100 2 2 100 2 100

Ratio Fecal Coliform/Total Coliform 4 4 100 0 0 2 2 100 0 0

Streptococcus 20.00 MPN/100ml 4 4 100 0 0 2 2 100 0 0

Enterococcus MPN/100ml 4 4 100 0 0 2 2 100 0 0

General

Chloride 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Fluoride     f(temp) 2 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Nitrate 0.10 mg/L 5 0 0 0 0 2 0 0 0 0

Sulfate 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Alkalinity 4.00 mg/L 5 5 100 0 0 2 2 100 0 0

Hardness 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

COD 10.00 mg/L 5 5 100 0 0 2 2 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 3 75 0 0 2 0 0 0 0

Specific Conductance 1.00 umhos/cm 5 5 100 0 0 2 2 100 0 0

Total Dissolved Solids 2.00 mg/L 5 5 100 0 0 2 2 100 2 100

Turbidity 0.10 NTU 5 5 100 0 0 2 2 100 0 0

Total Suspended Solids 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

MBAS 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

Total Organic Carbon 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

BOD 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 0 0 0 0 2 0 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

Total Phosphorus 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

NH3-N 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Nitrate - N 0.50 mg/L 5 0 0 0 0 2 0 0 0 0

Nitrite - N 0.03 mg/L 5 1 20 0 0 2 0 0 0 0

Kjeidahl-N 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Metals

Dissolved Aluminum 100.00 ug/L 5 2 40 0 0 2 0 0 0 0

Total Aluminum 100.00 ug/L 5 5 100 5 100 2 1 50 0 0

Dissolved Antimony 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Antimony 5.00 ug/L 5 5 100 3 60 2 2 100 0 0

Dissolved Arsenic 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Arsenic 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Barium 10.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Barium 10.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Beryllium 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Beryllium 1.00 ug/L 5 1 20 0 0 2 0 0 0 0

Wet Weather Dry Weather
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Table 4-5.4  2007-2008 Summary of Water Quality Exceedances for Maplewood Channel Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Cadmium 1.00 ug/L 5 5 100 1 20 2 2 100 0 0

Dissolved Chromium 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Chromium 5.00 ug/L 5 5 100 1 20 2 2 100 0 0

Dissolved Chromium +6 10.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Chromium +6 10.00 ug/L 5 1 20 0 0 2 2 100 0 0

Dissolved Copper 5.00 ug/L 5 5 100 2 40 2 2 100 0 0

Total Copper 5.00 ug/L 5 5 100 5 100 2 2 100 0 0

Dissolved Iron 100.00 ug/L 5 4 80 0 0 2 0 0 0 0

Total Iron 100.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Lead 5.00 ug/L 5 4 80 0 0 2 1 50 0 0

Total Lead 5.00 ug/L 5 5 100 3 60 2 2 100 0 0

Dissolved Mercury 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Mercury 1.00 ug/L 5 2 40 0 0 2 0 0 0 0

Dissolved Nickel 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Nickel 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Selenium 5.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Selenium 5.00 ug/L 5 1 20 0 0 2 1 50 0 0

Dissolved Silver 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Silver 1.00 ug/L 5 4 80 0 0 2 0 0 0 0

Dissolved Thallium 5.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Thallium 5.00 ug/L 5 0 0 0 0 2 0 0 0 0

Dissolved Zinc 50.00 ug/L 5 5 100 1 20 2 2 100 0 0

Total Zinc 50.00 ug/L 5 5 100 5 100 2 2 100 0 0

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dichlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dimethylphenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dinitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

2-nitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-nitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-chloro-3-methylphenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Pentachlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Phenol 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4,6-trichlorophenol 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Acenaphthylene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Anthracene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Benzidine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

1,2 Benzanthracene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(a)pyrene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(k)flouranthene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethoxy)methane 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroisopropyl)ether 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethyl)ether 0.10 ug/L 5 0 0 0 0 2 0 0 0 0
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Table 4-5.4  2007-2008 Summary of Water Quality Exceedances for Maplewood Channel Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl)phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Butyl benzyl phthalate 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/L 4 0 0 0 0 2 0 0 0 0

2-Chloronaphthalene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Chrysene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

1,3-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

1,4-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

1,2-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

3,3-Dichlorobenzidine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Diethyl phthalate 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Dimethyl phthalate 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

di-n-Butyl phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-Dinitrotoluene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

2,6-Dinitrotoluene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

1,2-Diphenylhydrazine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

di-n-Octyl phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Fluoranthene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Fluorene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachlorobutadiene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachloroethane 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Indeno (1,2,3-cd)pyrene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Isophorone 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Naphthalene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Nitrobenzene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

Phenanthrene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Pyrene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

alpha-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

beta-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

delta-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Gamma-BHC (Lindane) 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

alpha-chlordane 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

gamma-chlordane 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Chlordane 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDD 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDE 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDT 0.10 ug/L 5 0 0 0 0 2 0 0 0 0
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Table 4-5.4  2007-2008 Summary of Water Quality Exceedances for Maplewood Channel Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan I [alpha] 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan II [beta] 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan sulfate 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endrin 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endrin aldehyde 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Heptachlor 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Heptachlor Epoxide 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Toxaphene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1221 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1232 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1242 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1248 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1254 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1260 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Diazinon 0.01 ug/L 5 0 0 0 0 2 0 0 0 0

Prometryn 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Atrazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Simazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Cyanazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Malathion 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Herbicides

Glyphosate 25.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-D 10.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4,5-TP-SILVEX 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Other

Ammonia 0.1 mg/L 5 5 100 5 100 2 2 100 1 50

Endrin ketone 0.1 ug/L 5 0 0 0 0 2 0 0 0 0

Methoxychlor 0.5 ug/L 5 0 0 0 0 2 0 0 0 0

1)

2)

3)

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground 
Water Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold 
Freshwater Habitat, MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - 
Spawning, Reproduction, and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level
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Table 4-5.5  2007-2008 Summary of Water Quality Exceedances for North Fork Coyote Creek Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, RARE, IND, PROC

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1 mg/L 4 3 75 0 0 2 0 0 0 0

Total Phenols 0.10 mg/L 4 0 0 0 0 2 0 0 0 0

Cyanide 0.01 mg/L 4 3 75 0 0 2 2 100 0 0

pH 0-14 5 5 100 0 0 2 2 100 0 0

Dissolved Oxygen 1.00 mg/L 4 4 100 0 0 2 2 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 4 100 0 0 2 2 100 0 0

Fecal Coliform 20.00 MPN/100ml 4 4 100 4 100 2 2 100 1 50

Ratio Fecal Coliform/Total Coliform 4 4 100 0 0 2 2 100 0 0

Streptococcus 20.00 MPN/100ml 4 4 100 0 0 2 2 100 0 0

Enterococcus MPN/100ml 4 4 100 0 0 2 2 100 0 0

General

Chloride 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Fluoride     f(temp) 2 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Nitrate 0.10 mg/L 5 0 0 0 0 2 0 0 0 0

Sulfate 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Alkalinity 4.00 mg/L 5 5 100 0 0 2 2 100 0 0

Hardness 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

COD 10.00 mg/L 5 5 100 0 0 2 2 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 3 75 0 0 2 0 0 0 0

Specific Conductance 1.00 umhos/cm 5 5 100 0 0 2 2 100 0 0

Total Dissolved Solids 2.00 mg/L 5 5 100 2 40 2 2 100 2 100

Turbidity 0.10 NTU 5 5 100 0 0 2 2 100 0 0

Total Suspended Solids 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

MBAS 0.05 mg/L 5 4 80 0 0 2 2 100 0 0

Total Organic Carbon 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

BOD 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 0 0 0 0 2 0 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 5 100 0 0 2 0 0 0 0

Total Phosphorus 0.05 mg/L 5 5 100 0 0 2 1 50 0 0

NH3-N 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Nitrate - N 0.50 mg/L 5 0 0 0 0 2 0 0 0 0

Nitrite - N 0.03 mg/L 5 1 20 0 0 2 2 100 0 0

Kjeidahl-N 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Metals

Dissolved Aluminum 100.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Aluminum 100.00 ug/L 5 5 100 4 80 2 0 0 0 0

Dissolved Antimony 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Antimony 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Arsenic 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Arsenic 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Barium 10.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Barium 10.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Beryllium 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Beryllium 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Wet Weather Dry Weather
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Table 4-5.5  2007-2008 Summary of Water Quality Exceedances for North Fork Coyote Creek Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, RARE, IND, PROC

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Cadmium 1.00 ug/L 5 3 60 0 0 2 0 0 0 0

Dissolved Chromium 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Chromium 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Chromium +6 10.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Chromium +6 10.00 ug/L 5 4 80 0 0 2 1 50 0 0

Dissolved Copper 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Copper 5.00 ug/L 5 5 100 3 60 2 2 100 0 0

Dissolved Iron 100.00 ug/L 5 1 20 0 0 2 0 0 0 0

Total Iron 100.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Lead 5.00 ug/L 5 3 60 0 0 2 0 0 0 0

Total Lead 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Mercury 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Mercury 1.00 ug/L 5 2 40 0 0 2 0 0 0 0

Dissolved Nickel 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Nickel 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Selenium 5.00 ug/L 5 3 60 0 0 2 2 100 0 0

Total Selenium 5.00 ug/L 5 4 80 0 0 2 2 100 0 0

Dissolved Silver 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Silver 1.00 ug/L 5 1 20 0 0 2 0 0 0 0

Dissolved Thallium 5.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Thallium 5.00 ug/L 5 0 0 0 0 2 0 0 0 0

Dissolved Zinc 50.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Zinc 50.00 ug/L 5 5 100 2 40 2 2 100 0 0

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dichlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dimethylphenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dinitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

2-nitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-nitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-chloro-3-methylphenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Pentachlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Phenol 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4,6-trichlorophenol 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Acenaphthylene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Anthracene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Benzidine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

1,2 Benzanthracene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(a)pyrene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(k)flouranthene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethoxy)methane 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroisopropyl)ether 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethyl)ether 0.10 ug/L 5 0 0 0 0 2 0 0 0 0
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Table 4-5.5  2007-2008 Summary of Water Quality Exceedances for North Fork Coyote Creek Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, RARE, IND, PROC

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl)phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Butyl benzyl phthalate 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/L 4 0 0 0 0 2 0 0 0 0

2-Chloronaphthalene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Chrysene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

1,3-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

1,4-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

1,2-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

3,3-Dichlorobenzidine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Diethyl phthalate 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Dimethyl phthalate 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

di-n-Butyl phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-Dinitrotoluene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

2,6-Dinitrotoluene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

1,2-Diphenylhydrazine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

di-n-Octyl phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Fluoranthene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Fluorene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachlorobutadiene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachloroethane 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Indeno (1,2,3-cd)pyrene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Isophorone 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Naphthalene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Nitrobenzene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

Phenanthrene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Pyrene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

alpha-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

beta-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

delta-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Gamma-BHC (Lindane) 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

alpha-chlordane 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

gamma-chlordane 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Chlordane 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDD 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDE 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDT 0.10 ug/L 5 0 0 0 0 2 0 0 0 0
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Table 4-5.5  2007-2008 Summary of Water Quality Exceedances for North Fork Coyote Creek Tributary 
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, RARE, IND, PROC

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan I [alpha] 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan II [beta] 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan sulfate 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endrin 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endrin aldehyde 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Heptachlor 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Heptachlor Epoxide 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Toxaphene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1221 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1232 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1242 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1248 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1254 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1260 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Diazinon 0.01 ug/L 5 0 0 0 0 2 0 0 0 0

Prometryn 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Atrazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Simazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Cyanazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Malathion 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Herbicides

Glyphosate 25.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-D 10.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4,5-TP-SILVEX 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Other

Ammonia 0.1 mg/L 5 5 100 4 80 2 2 100 1 50

Endrin ketone 0.1 ug/L 5 0 0 0 0 2 0 0 0 0

Methoxychlor 0.5 ug/L 5 0 0 0 0 2 0 0 0 0

1)

2)

3)

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground 
Water Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold 
Freshwater Habitat, MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - 
Spawning, Reproduction, and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level
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Table 4-5.6  2007-2008 Summary of Water Quality Exceedances for SD 21 (Artesia-Norwalk Drain) Tributary
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, RARE, IND, PROC

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Conventional

Oil and Grease 1 mg/L 4 2 50 0 0 2 0 0 0 0

Total Phenols 0.10 mg/L 4 0 0 0 0 2 0 0 0 0

Cyanide 0.01 mg/L 4 2 50 0 0 2 1 50 0 0

pH 0-14 5 5 100 0 0 2 2 100 0 0

Dissolved Oxygen 1.00 mg/L 4 4 100 0 0 2 2 100 0 0

Indicator Bacteria

Total Coliform 20.00 MPN/100ml 4 4 100 0 0 2 2 100 0 0

Fecal Coliform 20.00 MPN/100ml 4 4 100 4 100 2 2 100 2 100

Ratio Fecal Coliform/Total Coliform 4 4 100 0 0 2 2 100 0 0

Streptococcus 20.00 MPN/100ml 4 4 100 0 0 2 2 100 0 0

Enterococcus MPN/100ml 4 4 100 0 0 2 2 100 0 0

General

Chloride 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Fluoride     f(temp) 2 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Nitrate 0.10 mg/L 5 0 0 0 0 2 0 0 0 0

Sulfate 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Alkalinity 4.00 mg/L 5 5 100 0 0 2 2 100 0 0

Hardness 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

COD 10.00 mg/L 5 5 100 0 0 2 2 100 0 0

Total Petroleum Hydrocarbons 1.00 mg/L 4 2 50 0 0 2 0 0 0 0

Specific Conductance 1.00 umhos/cm 5 5 100 0 0 2 2 100 0 0

Total Dissolved Solids 2.00 mg/L 5 5 100 1 20 2 2 100 1 50

Turbidity 0.10 NTU 5 5 100 0 0 2 2 100 0 0

Total Suspended Solids 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Volatile Suspended Solids 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

MBAS 0.05 mg/L 5 5 100 0 0 2 2 100 0 0

Total Organic Carbon 1.00 mg/L 5 5 100 0 0 2 2 100 0 0

BOD 2.00 mg/L 5 5 100 0 0 2 2 100 0 0

Methyl Tertiary Butyl Ether (MTBE) 1.00 ug/L 4 0 0 0 0 2 0 0 0 0

Nutrients

Dissolved Phosphorus 0.05 mg/L 5 5 100 0 0 2 1 50 0 0

Total Phosphorus 0.05 mg/L 5 5 100 0 0 2 1 50 0 0

NH3-N 0.10 mg/L 5 5 100 1 20 2 2 100 0 0

Nitrate - N 0.50 mg/L 5 0 0 0 0 2 0 0 0 0

Nitrite - N 0.03 mg/L 5 1 20 1 20 2 1 50 0 0

Kjeidahl-N 0.10 mg/L 5 5 100 0 0 2 2 100 0 0

Metals

Dissolved Aluminum 100.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Aluminum 100.00 ug/L 5 5 100 3 60 2 0 0 0 0

Dissolved Antimony 5.00 ug/L 5 4 80 0 0 2 1 50 0 0

Total Antimony 5.00 ug/L 5 5 100 3 60 2 2 100 0 0

Dissolved Arsenic 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Arsenic 5.00 ug/L 5 5 100 1 20 2 2 100 0 0

Dissolved Barium 10.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Barium 10.00 ug/L 5 5 100 1 20 2 2 100 0 0

Dissolved Beryllium 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Beryllium 1.00 ug/L 5 1 20 0 0 2 0 0 0 0

Wet Weather Dry Weather
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Table 4-5.6  2007-2008 Summary of Water Quality Exceedances for SD 21 (Artesia-Norwalk Drain) Tributary
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, RARE, IND, PROC

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dissolved Cadmium 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Cadmium 1.00 ug/L 5 3 60 1 20 2 0 0 0 0

Dissolved Chromium 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Chromium 5.00 ug/L 5 5 100 1 20 2 2 100 0 0

Dissolved Chromium +6 10.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Chromium +6 10.00 ug/L 5 2 40 0 0 2 0 0 0 0

Dissolved Copper 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Copper 5.00 ug/L 5 5 100 5 100 2 2 100 0 0

Dissolved Iron 100.00 ug/L 5 3 60 0 0 2 2 100 0 0

Total Iron 100.00 ug/L 5 5 100 0 0 2 2 100 0 0

Dissolved Lead 5.00 ug/L 5 4 80 0 0 2 0 0 0 0

Total Lead 5.00 ug/L 5 5 100 1 20 2 2 100 0 0

Dissolved Mercury 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Mercury 1.00 ug/L 5 2 40 0 0 2 0 0 0 0

Dissolved Nickel 5.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Nickel 5.00 ug/L 5 5 100 1 20 2 2 100 0 0

Dissolved Selenium 5.00 ug/L 5 2 40 0 0 2 1 50 0 0

Total Selenium 5.00 ug/L 5 3 60 0 0 2 2 100 0 0

Dissolved Silver 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Silver 1.00 ug/L 5 2 40 0 0 2 0 0 0 0

Dissolved Thallium 5.00 ug/L 5 0 0 0 0 2 0 0 0 0

Total Thallium 5.00 ug/L 5 0 0 0 0 2 0 0 0 0

Dissolved Zinc 50.00 ug/L 5 5 100 0 0 2 2 100 0 0

Total Zinc 50.00 ug/L 5 5 100 4 80 2 2 100 0 0

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dichlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dimethylphenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-dinitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

2-nitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-nitrophenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-chloro-3-methylphenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Pentachlorophenol 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Phenol 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4,6-trichlorophenol 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Base/Neutral

Acenaphthene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Acenaphthylene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Anthracene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Benzidine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

1,2 Benzanthracene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(a)pyrene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(g,h,i)perylene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

3,4 Benzofluoranthene 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Benzo(k)flouranthene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethoxy)methane 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroisopropyl)ether 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Bis(2-Chloroethyl)ether 0.10 ug/L 5 0 0 0 0 2 0 0 0 0
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Table 4-5.6  2007-2008 Summary of Water Quality Exceedances for SD 21 (Artesia-Norwalk Drain) Tributary
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, RARE, IND, PROC

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Bis(2-Ethylhexl)phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

4-Bromophenyl phenyl ether 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Butyl benzyl phthalate 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

2-Chloroethyl vinyl ether 2.50 ug/L 4 0 0 0 0 2 0 0 0 0

2-Chloronaphthalene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4-Chlorophenyl phenyl ether 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Chrysene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Dibenzo(a,h)anthracene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

1,3-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

1,4-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

1,2-Dichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

3,3-Dichlorobenzidine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Diethyl phthalate 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Dimethyl phthalate 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

di-n-Butyl phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-Dinitrotoluene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

2,6-Dinitrotoluene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

4,6 Dinitro-2-methylphenol 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

1,2-Diphenylhydrazine 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

di-n-Octyl phthalate 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Fluoranthene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Fluorene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachlorobutadiene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachloro-cyclopentadiene 3.00 ug/L 5 0 0 0 0 2 0 0 0 0

Hexachloroethane 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Indeno (1,2,3-cd)pyrene 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Isophorone 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Naphthalene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Nitrobenzene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-dimethyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-diphenyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

N-Nitroso-di-n-propyl amine 0.30 ug/L 5 0 0 0 0 2 0 0 0 0

Phenanthrene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Pyrene 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

1,2,4-Trichlorobenzene 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Chlorinated Pesticides

Aldrin 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

alpha-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

beta-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

delta-BHC 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Gamma-BHC (Lindane) 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

alpha-chlordane 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

gamma-chlordane 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Chlordane 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDD 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDE 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

4,4'-DDT 0.10 ug/L 5 0 0 0 0 2 0 0 0 0
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Table 4-5.6  2007-2008 Summary of Water Quality Exceedances for SD 21 (Artesia-Norwalk Drain) Tributary
                Monitoring Station

Beneficial Uses 3 :  MUN, REC1, REC2, WILD, WARM, RARE, IND, PROC

Class Constituent PQL 1 Units
No. of 

Samples
No. of 

Detects
Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

No. of 
Samples

No. of 
Detects

Percent 
Detects

No. of 
Exceedances

Percent 
Exceedances

Wet Weather Dry Weather

Dieldrin 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan I [alpha] 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan II [beta] 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endosulfan sulfate 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endrin 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Endrin aldehyde 0.10 ug/L 5 0 0 0 0 2 0 0 0 0

Heptachlor 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Heptachlor Epoxide 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Toxaphene 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Polychlorinated Biphenyls 

Aroclor-1016 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1221 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1232 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1242 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1248 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1254 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Aroclor-1260 0.50 ug/L 5 0 0 0 0 2 0 0 0 0

Organohosphate Pesticides

Chlorpyrifos 0.05 ug/L 5 0 0 0 0 2 0 0 0 0

Diazinon 0.01 ug/L 5 1 20 0 0 2 0 0 0 0

Prometryn 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Atrazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Simazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Cyanazine 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Malathion 2.00 ug/L 5 0 0 0 0 2 0 0 0 0

Herbicides

Glyphosate 25.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4-D 10.00 ug/L 5 0 0 0 0 2 0 0 0 0

2,4,5-TP-SILVEX 1.00 ug/L 5 0 0 0 0 2 0 0 0 0

Other

Ammonia 0.1 mg/L 5 5 100 5 100 2 2 100 2 100

Endrin ketone 0.1 ug/L 5 0 0 0 0 2 0 0 0 0

Methoxychlor 0.5 ug/L 5 0 0 0 0 2 0 0 0 0

1)

2)

3)

This constituent is a function of the parameter(s) in parentheses.

Beneficial uses are defined as follows:  MUN - Municipal and Domestic Supply, IND - Industrial Service Supply, PROC - Industrial Process Supply,  AGR- Agriculural Uses, GWR - Ground 
Water Recharge, FRSH - Freshwater Replenishment, REC1 - Water Contact Recreation, REC2 - Non-Contact Water Recreation, WARM - Warm Freshwater Habitat, COLD - Cold 
Freshwater Habitat, MAR- Supports Marine Ecosystems, WILD - Wildlife Habitat, RARE - Rare, Threatened, or Endangered Species, MIGR - Migration of Aquatic Organisms, SPWN - 
Spawning, Reproduction, and/or Early Development, SHELL- Shellfish Harvesting, WET - Wetland Habitat

PQL = minimum level
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Table 4-6a. Summary of Toxicity Results - Dry Weather

Dry Weather TOXICITY No. 1
Chronic Ceriodaphnia Survival &
Reproduction Bioassay

Survival
NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
LC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
LC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Reproduction
NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
EC25 % > 100 > 100 > 100 46.96 > 100 > 100 > 100
EC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Chronic Sea Urchin Fertilization Bioassay
TU 2.64 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
EC50 % 37.88 > 100 > 100 > 100 > 100 > 100 > 100

Dry Weather TOXICITY No. 2
Chronic Ceriodaphnia Survival &
Reproduction Bioassay

Survival
NOEC % 50 100 25 100 100 50 100
TU < 1.00 < 1.00 2.91 < 1.00 < 1.00 < 1.00 < 1.00
LC25 % 70 > 100 26.56 > 100 > 100 75 > 100
LC50 % > 100 > 100 34.38 > 100 > 100 > 100 > 100

Reproduction
NOEC % 100 100 25 100 100 100 100
TU < 1.00 < 1.00 2.26 < 1.00 < 1.00 < 1.00 < 1.00
EC25 % > 100 > 100 33.78 > 100 > 100 90.63 > 100
EC50 % > 100 > 100 44.25 > 100 > 100 > 100 > 100

Chronic Sea Urchin Fertilization Bioassay
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
EC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

2007-08Event47 2007-08Event47 2007-08Event47

2007-08Event27 2007-08Event27

2007-08Event47 2007-08Event47 2007-08Event47 2007-08Event47

Site 29

2007-08Event27

Dominguez 
Channel

Santa Clara 
River

2007-08Event27

Site 14

Coyote Creek San Gabriel 
River

Class Constituent
Site 28

Malibu Creek Los Angeles 
River

Site 13Site 1
Ballona 
Creek

Units

2007-08Event27

Site 2

2007-08Event27

Site 10

2007-08Event27
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Table 4-6b. Summary of Toxicity Results - Wet Weather

Wet Weather TOXICITY No. 1
Chronic Ceriodaphnia Survival &
Reproduction Bioassay

Survival
NOEC % 100 12.5 100 100 100 100 100
TU < 1.00 3.20 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
LC25 % > 100 18.75 > 100 > 100 87.5 > 100 > 100
LC50 % > 100 31.25 > 100 > 100 > 100 > 100 > 100

Reproduction
NOEC % 100 25 100 100 100 100 100
TU < 1.00 2.90 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
EC25 % > 100 23.38 > 100 > 100 66.5 > 100 > 100
EC50 % > 100 34.43 > 100 > 100 > 100 > 100 > 100

Chronic Sea Urchin Fertilization Bioassay
TU < 1.00 1.33 < 1.00 < 1.00 2.05 1.25 3.13
EC50 % > 100 75.19 > 100 > 100 48.88 79.96 31.99

Wet Weather TOXICITY No. 2
Chronic Ceriodaphnia Survival &
Reproduction Bioassay

Survival
NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
LC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
LC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Reproduction
NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
EC25 % > 100 > 100 97.64 > 100 > 100 > 100 > 100
EC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Chronic Sea Urchin Fertilization Bioassay
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 1.24
EC50 % > 100 > 100 > 100 > 100 > 100 > 100 80.96

2007-08Event21

Site 2

2007-08Event21

Site 10

2007-08Event21

Class Constituent
Site 28

Malibu Creek Los Angeles 
River

Site 13Site 1
Ballona 
Creek

Units

2007-08Event21

Site 14

Coyote Creek San Gabriel 
River

2007-08Event21 2007-08Event21

Site 29

2007-08Event21

Dominguez 
Channel

Santa Clara 
River

2007-08Event30 2007-08Event30 2007-08Event302007-08Event30 2007-08Event30 2007-08Event30 2007-08Event30
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Table 4-7 2007-08 Total Suspended Solids Results for Mass Emissions Stations

 Event ID Ballona Creek (S01) 
mg/L

Malibu Creek (S02) 
mg/L

L.A. River@ Wardlow 
(S10) mg/L

Coyote Creek 
(S13) mg/L

San Gabriel River (S14) 
mg/L

Dominguez Channel (S28) 
mg/L

Santa Clara River 
(S29) mg/L

2007-08Event21 1687 781 1990 1556 226 937 900

2007-08Event23 156 - 975 223 - 241 -

        2007-08Event29 146 31 193 35 102 222 94

2007-08Event31 72 3 65 53 319 102 26

2007-08Event32 120 30 124 84 - 114 -

2007-08Event33 69 28 99 31 87 20 -

2007-08Event35 128 266 153 83 74 139 -

2007-08Event36 111 307 209 87 488 79 -

2007-08Event42 - 12 56 54 75 38 -

2007-08Event43 - - 147 3 - - -

2007-08Event44 277 15 30 73 24 68 -

2007-08Event45 95 9 34 47 50 34 -

2007-08Event46 85 149 25 15 45 79 -

2007-08Event27 18 11 142 9 37 35 9

2007-08Event47 2 1 9 3 19 32 1

"-" indicates no available data
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Table 4-8 2007-2008 Estmimated Total Suspended and Total Dissolved Solids Loads for Mass Emission Stations

2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32 2007-08Event33 2007-08Event35 2007-08Event36 2007-08Event42 2007-08Event43 2007-08Event44 2007-08Event45 2007-08Event46 2007-08Event27 2007-08Event47

Ballona Creek (S01) 1666216.26 518148.86 1178876.90 469106.14 761763.26 - - - - - - - - 182133.57 710611.27

Malibu creek (S02) 364154.14 - 210034.21 86678.32 510648.58 - - - - - - - - 45540.87 120879.99

L.A. River (S10) 9129316.70 1004689.32 1448154.91 877860.56 1863274.54 - - - - - - - - 447481.19 482600.99

Coyote Creek (S13) 1618079.37 689710.28 3625336.01 430411.45 691238.14 - - - - - - - - 164329.68 174290.92

San Gabriel River (S14) 1155210.08 - 814929.60 876839.81 - - - - - - - - - 116958.78 189382.21

Dominguez Channel (S28) 551655.40 132690.83 74937.81 50069.24 205380.04 - - - - - - - - 36054.02 31029.38
Santa Clara River (S29) 50816.85 - 7309.71 35187.28 - - - - - - - - - 24764.26 48285.43

Ballona Creek (S01) 10567318.92 721707.35 548140.22 213769.89 1088233.22 1509835.90 3265815.28 1717495.08 - - 299914.48 438281.90 377806.55 4279.90 2417.05

Malibu creek (S02) 125731.38 - 5200.53 210.73 11005.36 187145.35 2837497.32 5230462.56 18597.67 - 5140.05 5090.94 416525.77 208.56 104.21

L.A. River (S10) 38490127.62 8746179.34 2290933.59 467712.59 2265157.28 9269353.96 12056710.50 18739842.83 426783.57 226018.55 59067.52 249880.08 284341.78 91559.55 5885.38

Coyote Creek (S13) 9256365.79 761412.84 271125.56 142573.79 446646.18 523606.05 1143338.38 850916.93 122057.65 1148.02 112738.78 251081.20 53107.99 1157.25 497.97

San Gabriel River (S14) 467880.79 - 240239.36 644497.46 - 647691.38 1883734.99 1186896.48 261515.92 - 21779.02 124201.18 84624.18 7565.52 5322.87

Dominguez Channel (S28) 1957958.77 197398.09 159963.40 55511.54 216790.04 56396.81 647368.89 244014.25 46616.21 - 17116.04 23355.18 279702.07 1542.65 1410.43
Santa Clara River (S29) 100296.41 - 1717.78 2876.95 - - - - - - - - - 273.14 62.55

Ballona Creek (S01) 833.11 259.07 589.44 234.55 380.88 - - - - - - - - 91.07 355.31

Malibu creek (S02) 182.08 - 105.02 43.34 255.32 - - - - - - - - 22.77 60.44

L.A. River (S10) 4564.66 502.34 724.08 438.93 931.64 - - - - - - - - 223.74 241.30

Coyote Creek (S13) 809.04 344.86 1812.67 215.21 345.62 - - - - - - - - 82.16 87.15

San Gabriel River (S14) 577.61 - 407.46 438.42 - - - - - - - - - 58.48 94.69

Dominguez Channel (S28) 275.83 66.35 37.47 25.03 102.69 - - - - - - - - 18.03 15.51
Santa Clara River (S29) 25.41 - 3.65 17.59 - - - - - - - - - 12.38 24.14

Ballona Creek (S01) 5283.66 360.85 274.07 106.88 544.12 754.92 1632.91 858.75 - - 149.96 219.14 188.90 2.14 1.21

Malibu creek (S02) 62.87 - 2.60 0.11 5.50 93.57 1418.75 2615.23 9.30 - 2.57 2.55 208.26 0.10 0.05

L.A. River (S10) 19245.06 4373.09 1145.47 233.86 1132.58 4634.68 6028.36 9369.92 213.39 113.01 29.53 124.94 142.17 45.78 2.94

Coyote Creek (S13) 4628.18 380.71 135.56 71.29 223.32 261.80 571.67 425.46 61.03 0.57 56.37 125.54 26.55 0.58 0.25

San Gabriel River (S14) 233.94 - 120.12 322.25 - 323.85 941.87 593.45 130.76 - 10.89 62.10 42.31 3.78 2.66

Dominguez Channel (S28) 978.98 98.70 79.98 27.76 108.40 28.20 323.68 122.01 23.31 - 8.56 11.68 139.85 0.77 0.71
Santa Clara River (S29) 50.15 - 0.86 1.44 - - - - - - - - - 0.14 0.03

" - " = data not available

WATERSHEDS Storm Events

Loads of Total Dissolved Solids (Tons)

Loads of Total Suspended Solids (Tons)

Loads of Total Suspended Solids (Pounds)

Dry Events

Loads of Total Dissolved Solids (Pounds)
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Table 4-9.1  Estimated Pollutant Loading

2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32

Volatile Suspended Solids 2687243.52 323843.04 161438.56 68287.60 290195.53
COD 933331.67 142490.94 224887.66 137169.01 360023.83
Oil and Grease 802414.67 7133.33 5047.34
Hardness as CaCO3 782996.36 462632.91 657017.38 267212.36 516910.78
Alkalinity as CaCO3 723488.64 180426.84 371684.12 179626.09 279313.19
BOD- Five-Day 566889.37 106868.20 60445.60 47207.52 73546.43
Total Organic Carbon 348903.18 49964.35 33902.10 23692.83 63752.33
Iron 238030.89 30394.98 10624.91 6086.50 22580.84
Chloride 154093.68 57366.48 167445.57 57005.30 64024.39
Sulfate 151588.10 77259.70 213624.51 87586.27 89507.18
Aluminum 130290.59 23918.12 5443.86 3889.42 39901.88
Kjeldahl-N 119641.84 22298.91 10737.54 7719.47 9340.67
Total Petroleum Hydrocarbons 37583.83 15956.14 8164.82
Nitrite-N 3099.64 326.59
Ammonia 14031.29 2637.01 2451.61 1490.45 3935.78
Zinc 13780.74 1609.96 664.53 400.82 2013.23
Dissolved Oxygen 11588.35 39195.78 26335.26
NH3-N 11588.35 2174.37 2027.37 1232.15 3255.63

Dissolved Iron 9834.43 608.21
Phosphorus- Total (as P) 8393.72 3266.19 1426.67 1009.47 1904.41
Barium 3821.02 587.54 280.45 142.81 768.11
Dissolved Phosphorus 3163.31 1586.83 1314.03 801.64 1723.04
Copper 3157.04 421.00 161.06 100.06 496.05
Fluoride 2449.21 508.90 1377.86 611.62 1432.84
Methylene Blue Active Substances (MBAS) 2386.57 601.42 563.16 682.88 2176.47
Cyanide 2267.56 30.04
Lead 1772.70 264.16 78.84 48.10 360.02
Dissolved Barium 447.87 137.86 138.54 72.15 184.09
Chromium 371.45 55.05 19.07 12.20 66.20
Nickel 357.67 69.86 31.09 15.97 72.28
Dissolved Zinc 278.12 163.77 263.93 158.84 515.10
Antimony 82.68 22.11 14.79 6.86 36.64
Arsenic 62.64 12.54 8.03 4.22 17.41
Dissolved Nickel 60.20 15.50 16.14 8.37 18.59
Silver 41.09 3.79 0.80 2.54
Cadmium 40.09 4.53 1.43 0.95 4.90
Dissolved Lead 39.53 2.36 12.20 2.97 17.23
Dissolved Copper 36.64 20.96 61.57 31.47 91.59
Dissolved Antimony 21.49 12.07 11.26 4.99 15.24
Dissolved Chromium 15.97 5.97 8.22 4.25 9.43
Dissolved Arsenic 12.09 7.54 6.76 3.62 9.61
Beryllium 3.26
Selenium 7.51
Dissolved Selenium 6.87

Chromium +6 1.53 2.10 1.34 4.17

Dissolved Chromium +6 1.53
Diazinon 0.14

* Blanks indicate no available data

Ballona Creek (S01)
Load (lbs)Parameter Code
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Table 4-9.2  Estimated Pollutant Loading

2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32

Hardness as CaCO3 199624.73 130851.99 43093.98 291275.12
Sulfate 172095.83 100152.10 35512.03 233313.57
Alkalinity as CaCO3 44448.70 36068.18 12403.29 80705.95
Volatile Suspended Solids 20928.40 503.28 64.80 2201.07
Chloride 19801.48 25331.60 9331.63 63464.23
COD 10576.89 9159.64 4588.05 23004.87
BOD- Five-Day 2527.51 568.70 155.53 1052.85
Iron 2511.41 79.52 12.38 231.85
Total Organic Carbon 2302.12 996.49 347.34 2531.23
Dissolved Oxygen 1598.61 1568.55 557.95
Aluminum 1186.48 30.53 185.62
Kjeldahl-N 769.52 167.76 35.90 313.29
Phosphorus- Total (as P) 122.99 90.59 88.78 348.50
Ammonia 112.69 19.96 53.56
NH3-N 93.37 44.39
Fluoride 69.39 78.34 37.91 188.93
Barium 53.45 5.25 1.92 15.15
Dissolved Phosphorus 29.30 87.23 33.70 341.17
Zinc 21.73 4.29 1.89 41.45
Methylene Blue Active Substances (MBAS) 11.59 8.39 5.83 25.68
Nickel 7.66 1.57 0.48 3.85
Dissolved Barium 7.29 4.75 1.87 11.70
Copper 6.55 1.36 0.54 3.26
Chromium 3.77 0.38 0.13 0.95
Selenium 3.06 1.54 0.40 2.42
Dissolved Nickel 2.37 1.45 0.47 3.08
Dissolved Selenium 2.22 1.01 0.31 2.27
Lead 2.13 0.11 0.04 0.38
Cadmium 1.71 0.07 0.02 0.17
Arsenic 1.05 0.43 0.14 0.83
Dissolved Copper 0.57 0.63 0.28 1.36
Dissolved Arsenic 0.45 0.31 0.12 0.82
Dissolved Zinc 3.71 1.23 6.49
Cyanide 1.17
Dissolved Chromium 0.37 0.12 0.69
Antimony 0.25 0.09 0.21
Dissolved Cadmium 0.06 0.12
Dissolved Antimony 0.16
Silver 0.06

* Blanks indicate no available data

Malibu Creek (S02)
Load (lbs)Parameter Code
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Table 4-9.3  Estimated Pollutant Loading

2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32

Volatile Suspended Solids 8297620.48 1381447.81 581635.99 129520.41 365347.95
Hardness as CaCO3 3965063.40 986748.44 771557.94 395756.81 1114311.24
Alkalinity as CaCO3 3233944.39 475433.34 462934.77 261199.49 643012.39
BOD- Five-Day 2475746.90 150703.40 329989.40 125203.06 235649.43
COD 2379038.04 362405.79 859396.85 277029.77 829887.87
Sulfate 1104415.22 188379.25 275386.84 146070.24 341600.33
Total Organic Carbon 1104415.22 121100.94 141254.45 56485.29 125679.69
Chloride 1038653.19 130071.39 198231.04 104335.89 233822.69
Total Petroleum Hydrocarbons 56383.08 17988.95
Kjeldahl-N 375230.39 50234.47 49379.71 15686.36 24295.64
Iron 270784.82 297818.62 32642.84 9354.25 63022.52
Dissolved Oxygen 154153.93 98640.72 43461.29
Aluminum 152800.00 192864.47 33592.45 6440.04 101566.73
Ammonia 66729.12 5202.86 10801.81 3489.86 9754.79
NH3-N 55124.05 4305.81 8902.59 2885.43 8055.92
Phosphorus- Total (as P) 33267.85 15429.16 4510.65 2302.59 4384.18
Oil and Grease 21275.95 18992.20 11512.93
Dissolved Iron 16575.90 1677.47 2207.84
Dissolved Phosphorus 12978.33 4269.93 1543.12 2230.63 4018.83
Zinc 12707.54 16685.02 3204.93 813.10 3817.89
Fluoride 10831.39 1211.01 2789.48 1367.16 3087.19
Methylene Blue Active Substances (MBAS) 6769.62 1255.86 2611.43 2302.59 6210.92
Phenolics- Total recoverable 1424.41 791.51
Barium 6324.76 3552.29 999.46 255.44 1521.67
Lead 2746.53 3525.38 595.88 112.97 927.98
Copper 2379.04 2287.46 683.72 186.37 800.11
Dissolved Barium 1154.70 319.35 329.99 143.91 372.65
Nitrite-N 269.11 949.61 215.87
Chromium 903.26 339.98 108.73 22.95 394.58
Nickel 690.50 332.80 150.75 35.83 180.66
Cyanide 464.20 154.31
Dissolved Zinc 431.32 461.08 1176.33 454.04 1096.04
Dissolved Nickel 216.63 44.58 90.33 24.82 57.18
Dissolved Lead 142.16 50.50 67.66 9.79 33.61
Antimony 132.88 71.94 45.23 12.88 54.98
Arsenic 123.59 50.23 28.61 9.14 37.63
Dissolved Copper 94.00 76.61 224.35 69.37 144.86
Cadmium 71.37 40.99 9.02 1.94 12.60
Dissolved Chromium 66.92 12.29 21.37 9.43 137.55
Dissolved Antimony 52.22 33.82 24.22 10.58 27.04
Dissolved Arsenic 42.55 20.00 20.89 8.92 22.10
Selenium 35.20 9.33
Dissolved Selenium 24.95
Silver 24.76 15.16 3.92 4.75
Chromium +6 1.94 156.00

* Blanks indicate no available data

Los Angeles River (S10)
Load (lbs)Parameter Code

RB-AR47690



Table 4-9.4  Estimated Pollutant Loading

2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32

Volatile Suspended Solids 1915520.43 112675.44 23239.33 37661.00 116978.76
COD 1064839.00 155014.09 407462.98 93076.48 211678.39
Alkalinity as CaCO3 693632.55 170720.37 472533.11 127240.38 175468.14
Hardness as CaCO3 654370.33 341440.73 1588021.12 228656.08 409425.67
BOD- Five-Day 340867.45 57020.60 165773.91 49766.32 36688.79
Sulfate 225460.32 132479.00 844362.45 85275.27 138779.35
Iron 189172.51 25198.33 36873.08 3066.68 14516.00
Total Organic Carbon 149910.29 44728.74 65767.31 18480.79 33285.78
Chloride 148720.53 93554.76 457040.22 55953.49 85075.46
Aluminum 103509.49 21237.61 26570.30 2109.02 9145.61
Kjeldahl-N 60202.07 8945.75 48802.60 4653.82 4817.40
Dissolved Oxygen 57465.61 74675.72 24479.65
Ammonia 15466.94 2185.22 6584.48 772.05 1722.78
Total Petroleum Hydrocarbons 8676.02 5702.95
NH3-N 12789.97 1809.64 5445.75 637.55 1425.01
Zinc 11957.13 689.71 2083.79 202.56 1026.22
Phosphorus- Total (as P) 7317.05 1703.79 1161.97 618.72 903.93
Barium 3688.27 320.27 859.86 69.67 309.46
Oil and Grease 3766.10
Dissolved Iron 3135.03
Dissolved Phosphorus 2099.93 805.80 1161.97 618.72 797.58
Copper 2088.04 157.06 419.08 41.70 174.40
Fluoride 2064.24 437.04 3834.49 583.75 973.05
Nitrite-N 2082.79
Methylene Blue Active Substances (MBAS) 1838.19 580.45 774.64 484.21 1063.44
Cyanide 1695.41
Lead 874.48 54.97 199.08 12.72 82.95
Nickel 345.03 44.73 93.73 9.58 55.83
Dissolved Barium 260.56 102.09 222.32 50.04 89.33
Phenolics- Total recoverable 1076.03
Chromium 257.58 27.96 61.66 5.33 27.81
Dissolved Zinc 93.99 70.00 371.83 111.64 206.84
Arsenic 93.40 10.17 35.94 3.79 11.17
Dissolved Nickel 58.54 13.83 34.55 7.37 12.28
Antimony 55.03 8.37 27.81 3.77 14.25
Cadmium 29.57 1.78 5.50 2.39
Dissolved Copper 23.97 23.63 63.68 19.61 35.89
Dissolved Arsenic 15.70 6.69 17.43 3.34 7.44
Silver 14.87 2.17
Dissolved Antimony 14.57 5.67 13.01 3.47 7.07
Dissolved Lead 12.67 11.77 1.67 4.47
Selenium 11.54
Dissolved Chromium 6.60 5.33 10.61 3.31 6.22
Dissolved Selenium 6.37
Beryllium 3.03
Chromium +6 0.99 0.67 1.60
Dissolved Chromium +6 0.99
Mercury 0.43

* Blanks indicate no available data

Coyote Creek (S13)
Load (lbs)Parameter Code

RB-AR47691



Table 4-9.5  Estimated Pollutant Loading

2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08 Event32

Hardness as CaCO3 579675.31 376846.06 161629.46
Alkalinity as CaCO3 259611.73 221397.06 222240.50
Sulfate 209097.17 146498.91 158396.87
Chloride 141813.42 122003.91 162841.68
Chemical Oxygen Demand 140157.21 103161.61 104251.00
Volatile Suspended Solids 89021.57 32974.03 105059.15
BioChemical Oxygen Demand- Five-Day 86330.22 37213.55 41821.62
Total Organic Carbon 37678.90 13283.82 9334.10
Iron 16976.21 8879.44 9818.99
Dissolved Oxygen 11717.72 11917.76 19860.22
Aluminum 8488.10 2614.37 9414.92
Kjeldahl-N 5299.89 4215.97 4202.37
Total Petroleum Hydrocarbons 3532.93 2262.81
Ammonia 2873.45
NH3-N 2378.84
Phosphorus- Total (as P) 1246.30 800.80 565.70
Fluoride 670.77 826.71 583.89
Dissolved Phosphorus 565.18 565.27 282.85
Zinc 426.48 169.58 268.71
Barium 354.02 100.34 179.21
Dissolved Barium 108.69 62.65 70.51
Copper 83.64 35.80 60.41
Nitrite-N 306.19 101.02
Methylene Blue Active Substances (MBAS) 325.03 211.98 222.24
Dissolved Zinc 81.98 80.79 71.52
Lead 46.37 16.77 32.53
Nickel 33.12 12.93 19.09
Chromium 24.64 6.55 15.33
Dissolved Copper 16.31 12.84 6.95
Dissolved Nickel 14.16 8.69 7.92
Cyanide 12.72
Arsenic 8.03 3.53 4.63
Antimony 5.09 2.83 4.24
Dissolved Arsenic 4.14 3.23 2.69
Selenium 3.79
Dissolved Antimony 3.13 2.21 1.80
Dissolved Selenium 2.96
Cadmium 1.66 0.68 1.01
Dissolved Chromium 1.24 3.37 3.45
Dissolved Lead 1.06 3.72 1.11
Silver 0.52 0.51
Chromium +6 0.51
Mercury 0.40

* Blanks indicate no available data

San gabriel River(S14)
Load (lbs)Parameter Code

RB-AR47692



Table 4-9.6  Estimated Pollutant Loading

2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32

Volatile Suspended Solids 537028.18 48325.67 51880.02 32653.85 57050.01

BioChemical Oxygen Demand- Five-Day 305082.16 37595.74 22769.56 6966.15 18198.95

Hardness as CaCO3 282096.51 90098.71 79261.14 21769.23 76066.68

Chemical Oxygen Demand 257021.27 59956.60 46980.24 20680.77 81524.46

Alkalinity as CaCO3 174690.88 40953.96 28101.68 8979.81 37653.01

Total Organic Carbon 129973.36 21214.15 10159.84 3940.23 14966.12

Chloride 69374.85 18511.19 8718.73 7401.54 30046.34

Sulfate 67703.16 12777.64 9223.11 5823.27 24721.67

Iron 51822.17 7953.26 2449.89 523.01 4849.25

Aluminum 29672.37 5553.36 1275.38 356.47 3175.78

Kjeldahl-N 27917.11 6880.27 3473.08 1425.88 2091.83

Oil and Grease 12119.70 1657.28

Total Petroleum Hydrocarbons 11492.82 2882.22 680.29

Dissolved Oxygen 8880.82 6773.22 7330.79

Ammonia 7000.17 1466.15 987.16 276.47 724.54

NH3-N 5788.20 1212.24 814.23 228.58 599.03

Zinc 4701.61 1064.80 236.34 63.68 395.55

Phosphorus- Total (as P) 2612.00 1032.04 281.02 157.83 437.38

Dissolved Iron 2507.52 85.18 82.14

Copper 1180.63 200.67 55.34 13.61 84.24

Dissolved Phosphorus 1105.40 452.13 151.32 146.94 399.35

Methylene Blue Active Substances (MBAS) 967.49 188.39 172.93 125.17 494.43

Barium 812.86 148.25 55.34 11.86 107.25

Fluoride 762.71 239.99 160.68 83.81 262.43

Cyanide 706.29 12.25

Lead 319.71 65.20 17.58 3.35 32.71

Dissolved Barium 128.72 26.05 19.96 8.11 36.70

Dissolved Zinc 103.23 13.51 95.83 58.23 197.77

Nickel 99.88 19.00 7.57 1.80 12.87

Chromium 90.48 13.76 4.51 1.02 11.89

Antimony 34.27 5.78 3.30 1.06 7.42

Nitrite-N 28.82

Dissolved Nickel 24.87 3.87 4.17 1.57 5.51

Dissolved Copper 21.10 2.87 15.35 9.14 29.48

Arsenic 16.47 3.53 1.37 0.76 3.94

Cadmium 13.37 1.77 1.30 0.14 0.97

Dissolved Antimony 10.09 0.88 2.18 1.06 3.96

Dissolved Lead 9.09 1.73 0.41 2.78

Dissolved Chromium 5.02 1.64 1.20 0.62 4.26

Silver 3.99 1.06

Dissolved Arsenic 3.76 0.97 1.07 0.63 3.00

Chromium +6 0.24 3.42

* Blanks indicate no available data

Dominguez Channel (S28)
Load (lbs)Parameter Code

RB-AR47693



Table 4-9.7  Estimated Pollutant Loading

2007-08Event21 2007-08Event23 2007-08Event29 2007-08Event31 2007-08Event32

Hardness as CaCO3 23402.50 3472.11 17704.29
Alkalinity as CaCO3 13239.13 2521.85 11684.83
Volatile Suspended Solids 13038.53 255.84 553.26
Sulfate 10664.85 1330.37 6240.76
Chemical Oxygen Demand 8224.31 1151.28 4968.27
Chloride 6140.37 904.58 4791.22
Iron 3811.26 59.03 60.31
Aluminum 1972.50 25.77 42.38
Total Organic Carbon 1883.34 166.48 641.78
Kjeldahl-N 630.75 43.13 108.22
Dissolved Oxygen 202.82 127.92 883.00
BioChemical Oxygen Demand- Five-Day 178.91 1294.63
Ammonia 181.65 14.50
Oil and Grease 178.30
NH3-N 150.44 11.95
Phosphorus- Total (as P) 143.76 5.48 36.52
Barium 45.02 0.91 3.23
Dissolved Phosphorus 38.11 5.30
Fluoride 33.88 8.10 36.85
Zinc 32.54 0.95 2.84
Dissolved Iron 17.38
Methylene Blue Active Substances (MBAS) 13.15 2.92 16.60
Copper 10.17 0.30 1.27
Dissolved Barium 5.07 0.61 2.82
Lead 4.35 0.05 0.15
Nickel 3.73 0.14 0.55
Chromium 3.13 0.06 0.12
Dissolved Zinc 2.89 0.31 1.44
Dissolved Copper 1.28 0.18 0.70
Dissolved Nickel 1.16 0.13 0.53
Cyanide 0.89 0.09
Arsenic 0.63 0.03 0.15
Antimony 0.42 0.05 0.20
Cadmium 0.39
Dissolved Antimony 0.28 0.04 0.17
Dissolved Arsenic 0.21 0.03 0.13
Selenium 0.13
Dissolved Selenium 0.12
Dissolved Chromium 0.07 0.04 0.10
Beryllium 0.06
Silver 0.05
Chromium +6 0.01
Mercury 0.01
* Blanks indicate no available data

Santa Clara River (S29)
Load (lbs)Parameter Code

RB-AR47694



 Acronyms and Abbreviations 

ACOE  Army Corps of Engineers 
ACWM  Department of Agricultural Commissioner/Weights and Measures 
BMDL Below Method Detection Limit 
BMPs  Best Management Practices 
BRL Below Reporting Limit 
BOD5  Biochemical Oxygen Demand (five day) 
C. dubia Ceriodaphnia dubia 
CDS  Continuous Deflective System 
COD  Chemical Oxygen Demand 
COMP Composite Sample 
CTR  California Toxics Rule 
2,4-D  2,4-dichlorophenoxy 
FSID Field Sample Identification Number 
GIS  Geographical Information Systems 
HDSFR High Density Single Family Residential 
IC50  50% Inhibitory Concentration 
ID  Identification 
LACFCD Los Angeles County Flood Control District 
LARWQCB Los Angeles Regional Water Quality Control Board 
LC50  50% Lethal Concentration 
MBAS  Methylene Blue Active Substances 
ME Mass Emission Station 
MDL  Method Detection Limit 
MMER Mean Magnitude of Exceedance Ratio 
mg/l  milligrams per liter 
µg/l  micrograms per liter 
ML  Minimum Level 
MPN  Most Probable Number 
MS4  Municipal Separate Storm Sewer System 
NA Not Available 
ND Not Detected 
NOEC  No Observed Effects Concentration 
NPDES  National Pollutant Discharge Elimination System 
NTU Nephelometric Turbidity Unit 
PAHs  Polycyclic Aromatic Hydrocarbons 
PCBs Polychlorinated Biphenyls 
pH  negative logarithm of hydrogen ion concentration 
PQL  minimum level 
Public Works County of Los Angeles Department of Public Works 
QA/QC  Quality Assurance/Quality Control 
QNS Quantity Not Sufficient 
R2  Coefficient of Determination 
RWQCB  Regional Water Quality Control Board 
SCB  Southern California Bight 
SCCWRP  Southern California Coastal Waters Research Project 
SM Standard Methods 

 vi

RB-AR47695



 Acronyms and Abbreviations 

 vii

SMBRC  Santa Monica Bay Restoration Commission 
SQMP  Stormwater Quality Management Program 
S. purpuratus Strongylocentrotus purpuratus 
SUSMP  Standard Urban Storm Water Mitigation Plan 
SVOC  Semi-Volatile Organic Compounds 
TDS Total Dissolved Solids 
TIE  Toxicity Identification Evaluation 
TKN  Total Kjeidahl Nitrogen 
TMDL  Total Maximum Daily Load 
2,4,5-TP  2-(2,4,5-trichorophenoxy) propanoic acid 
TPH  Total Petroleum Hydrocarbons 
TRE  Toxicity Reduction Evaluation 
TS Tributary Station 
TSS  Total Suspended Solids 
TU  Toxicity Units 
USEPA  United States Environmental Protection Agency 
USGS  United States Geological Survey 
VSS Volatile Suspended Solids 
WMA  Watershed Management Area 

RB-AR47696



ADA Information

x

Upon 72 hours' notice, the County of Los Angeles Department of Public Works (Public
Works) can provide program information and publications in alternate formats or make
other accommodations for people with disabilities. In addition, program documents are
available at the Public Works main office in Alhambra (900 S. Fremont Avenue), which
is accessible to individuals with disabilities. To request accommodations ONLY, or for
more American with Disabilities Act (ADA) information, please contact Public Works’
departmental ADA Coordinator at (626) 458-4081 or TTY (626) 282-7829, Monday
through Thursday, from 7:00 a.m. to 5:45 p.m.
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 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
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APPENDIX A Monitored During Storms 
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APPENDIX A Monitored During Storms 
 

  A-4 

Malibu Creek
2008-09 Event 03

0

2

4

6

8

10

11
/3/

08
 4:

33
 PM

11
/3/

08
 9:

25
 PM

11
/4/

08
 2:

18
 AM

11
/4/

08
 7:

10
 AM

11
/4/

08
 12

:03
 PM

11
/4/

08
 4:

56
 PM

11
/4/

08
 9:

48
 PM

11
/5/

08
 2:

41
 AM

11
/5/

08
 7:

34
 AM

11
/5/

08
 12

:26
 PM

11
/5/

08
 5:

19
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =91.17 %
Total Runoff Volume = 12.97 acre-ft

 

Malibu Creek
2008-09 Event 06

0

30

60

90

120

150

180

210

11
/20

/08
 12

:00
 AM

11
/21

/08
 12

:00
 AM

11
/22

/08
 12

:00
 AM

11
/23

/08
 12

:00
 AM

11
/24

/08
 12

:00
 AM

11
/25

/08
 12

:00
 AM

11
/26

/08
 12

:00
 AM

11
/27

/08
 12

:00
 AM

11
/28

/08
 12

:00
 AM

11
/29

/08
 12

:00
 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =62.15 %
Total Runoff Volume = 312.86 acre-ft

 

Malibu Creek
2008-09 Event 09

0
50

100
150
200
250
300
350
400
450
500
550
600
650
700
750
800

12
/14

/08
 12

:00
 PM

12
/15

/08
 12

:00
 PM

12
/16

/08
 12

:00
 PM

12
/17

/08
 12

:00
 PM

12
/18

/08
 12

:00
 PM

12
/19

/08
 12

:00
 PM

12
/20

/08
 12

:00
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =74.90 %
Total Runoff Volume = 736.11 acre-ft

 

Malibu Creek
2008-09 Event 11

0

10

20

30

40

50

12
/24

/08
 4:

48
 PM

12
/24

/08
 9:

40
 PM

12
/25

/08
 2:

33
 AM

12
/25

/08
 7:

26
 AM

12
/25

/08
 12

:18
 PM

12
/25

/08
 5:

11
 PM

12
/25

/08
 10

:04
 PM

12
/26

/08
 2:

56
 AM

12
/26

/08
 7:

49
 AM

12
/26

/08
 12

:42
 PM

12
/26

/08
 5:

34
 PM

12
/26

/08
 10

:27
 PM

12
/27

/08
 3:

19
 AM

12
/27

/08
 8:

12
 AM

12
/27

/08
 1:

05
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =61.59 %
Total Runoff Volume = 125.45 acre-ft

 

RB-AR47703



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-5 

Malibu Creek
2008-09 Event 18

0

10

20

30

40

50

60

1/2
1/0

9 1
0:4

6 P
M

1/2
2/0

9 3
:39

 AM

1/2
2/0

9 8
:31

 AM

1/2
2/0

9 1
:24

 PM

1/2
2/0

9 6
:17

 PM

1/2
2/0

9 1
1:0

9 P
M

1/2
3/0

9 4
:02

 AM

1/2
3/0

9 8
:55

 AM

1/2
3/0

9 1
:47

 PM

1/2
3/0

9 6
:40

 PM

1/2
3/0

9 1
1:3

3 P
M

1/2
4/0

9 4
:25

 AM

1/2
4/0

9 9
:18

 AM

1/2
4/0

9 2
:10

 PM

1/2
4/0

9 7
:03

 PM

1/2
4/0

9 1
1:5

6 P
M

1/2
5/0

9 4
:48

 AM

1/2
5/0

9 9
:41

 AM

1/2
5/0

9 2
:34

 PM

1/2
5/0

9 7
:26

 PM

1/2
6/0

9 1
2:1

9 A
M

1/2
6/0

9 5
:12

 AM

1/2
6/0

9 1
0:0

4 A
M

1/2
6/0

9 2
:57

 PM

1/2
6/0

9 7
:50

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =36.28 %
Total Runoff Volume = 154.38 acre-ft

 

Malibu Creek
2008-09 Event 21

0

50

100

150

200

250

300

350

400

450

500

550

600

2/4
/09

 11
:19

 PM

2/5
/09

 4:
12

 AM

2/5
/09

 9:
04

 AM

2/5
/09

 1:
57

 PM

2/5
/09

 6:
49

 PM

2/5
/09

 11
:42

 PM

2/6
/09

 4:
35

 AM

2/6
/09

 9:
27

 AM

2/6
/09

 2:
20

 PM

2/6
/09

 7:
13

 PM

2/7
/09

 12
:05

 AM

2/7
/09

 4:
58

 AM

2/7
/09

 9:
51

 AM

2/7
/09

 2:
43

 PM

2/7
/09

 7:
36

 PM

2/8
/09

 12
:29

 AM

2/8
/09

 5:
21

 AM

2/8
/09

 10
:14

 AM

2/8
/09

 3:
07

 PM

2/8
/09

 7:
59

 PM

2/9
/09

 12
:52

 AM

2/9
/09

 5:
45

 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =47.41 %
Total Runoff Volume = 1211.49 acre-
ft

 

Malibu Creek
2008-09 Event 22

0

25

50

75

100

125

150

2/8
/09

 5:
08

 PM

2/8
/09

 10
:22

 PM

2/9
/09

 3:
35

 AM

2/9
/09

 8:
49

 AM

2/9
/09

 2:
02

 PM

2/9
/09

 7:
16

 PM

2/1
0/0

9 1
2:3

0 A
M

2/1
0/0

9 5
:43

 AM

2/1
0/0

9 1
0:5

7 A
M

2/1
0/0

9 4
:10

 PM

2/1
0/0

9 9
:24

 PM

2/1
1/0

9 2
:37

 AM

2/1
1/0

9 7
:51

 AM

2/1
1/0

9 1
:04

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =99.96 %
Total Runoff Volume = 270.97 acre-ft

 

Malibu Creek
2008-09 Event 23

0

20

40

60

80

100

2/1
2/0

9 9
:32

 PM

2/1
3/0

9 2
:25

 AM

2/1
3/0

9 7
:18

 AM

2/1
3/0

9 1
2:1

0 P
M

2/1
3/0

9 5
:03

 PM

2/1
3/0

9 9
:55

 PM

2/1
4/0

9 2
:48

 AM

2/1
4/0

9 7
:41

 AM

2/1
4/0

9 1
2:3

3 P
M

2/1
4/0

9 5
:26

 PM

2/1
4/0

9 1
0:1

9 P
M

2/1
5/0

9 3
:11

 AM

2/1
5/0

9 8
:04

 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =71.57 %
Total Runoff Volume = 177.53 acre-ft

 

RB-AR47704



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-6 

Malibu Creek
2008-09 Event 24

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

2/1
5/0

9 7
:55

 AM

2/1
5/0

9 1
:40

 PM

2/1
5/0

9 7
:24

 PM

2/1
6/0

9 1
:08

 AM

2/1
6/0

9 6
:53

 AM

2/1
6/0

9 1
2:3

7 P
M

2/1
6/0

9 6
:21

 PM

2/1
7/0

9 1
2:0

6 A
M

2/1
7/0

9 5
:50

 AM

2/1
7/0

9 1
1:3

4 A
M

2/1
7/0

9 5
:19

 PM

2/1
7/0

9 1
1:0

3 P
M

2/1
8/0

9 4
:48

 AM

2/1
8/0

9 1
0:3

2 A
M

2/1
8/0

9 4
:16

 PM

2/1
8/0

9 1
0:0

1 P
M

2/1
9/0

9 3
:45

 AM

2/1
9/0

9 9
:29

 AM

2/1
9/0

9 3
:14

 PM

2/1
9/0

9 8
:58

 PM

2/2
0/0

9 2
:42

 AM

2/2
0/0

9 8
:27

 AM

2/2
0/0

9 2
:11

 PM

2/2
0/0

9 7
:55

 PM

2/2
1/0

9 1
:40

 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =94.89 %
Total Runoff Volume = 1818.35 acre-ft

 

Malibu Creek
2008-09 Event 26

0

10

20

30

40

50

60

3/3
/09

 7:
56

 PM

3/4
/09

 1:
40

 AM

3/4
/09

 7:
24

 AM

3/4
/09

 1:
09

 PM

3/4
/09

 6:
53

 PM

3/5
/09

 12
:38

 AM

3/5
/09

 6:
22

 AM

3/5
/09

 12
:06

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =23.19 %
Total Runoff Volume = 77.98 acre-ft

 
 

RB-AR47705



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-7 

Los Angeles River
2008-09 Event 03

0

100

200

300

400

500

600

700

800

900

1000

11
/3/

08
 11

:40
 AM

11
/3/

08
 4:

33
 PM

11
/3/

08
 9:

25
 PM

11
/4/

08
 2:

18
 AM

11
/4/

08
 7:

10
 AM

11
/4/

08
 12

:03
 PM

11
/4/

08
 4:

56
 PM

11
/4/

08
 9:

48
 PM

11
/5/

08
 2:

41
 AM

11
/5/

08
 7:

34
 AM

11
/5/

08
 12

:26
 PM

11
/5/

08
 5:

19
 PM

11
/5/

08
 10

:12
 PM

11
/6/

08
 3:

04
 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =91.20 %
Total Runoff Volume = 827.13 acre-ft

 

Los Angeles River
2008-09 Event 06

0
1000
2000
3000
4000
5000
6000
7000
8000
9000

10000
11000
12000
13000
14000
15000
16000
17000
18000
19000
20000

11
/25

/08
 5:

33
 AM

11
/25

/08
 10

:26
 AM

11
/25

/08
 3:

19
 PM

11
/25

/08
 8:

11
 PM

11
/26

/08
 1:

04
 AM

11
/26

/08
 5:

57
 AM

11
/26

/08
 10

:49
 AM

11
/26

/08
 3:

42
 PM

11
/26

/08
 8:

35
 PM

11
/27

/08
 1:

27
 AM

11
/27

/08
 6:

20
 AM

11
/27

/08
 11

:13
 AM

11
/27

/08
 4:

05
 PM

11
/27

/08
 8:

58
 PM

11
/28

/08
 1:

51
 AM

11
/28

/08
 6:

43
 AM

11
/28

/08
 11

:36
 AM

11
/28

/08
 4:

28
 PM

11
/28

/08
 9:

21
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =89.64 %
Total Runoff Volume = 12396 acre-ft

 

Los Angeles River
2008-09 Event 10

0
100
200
300
400
500
600
700
800
900

1000
1100
1200
1300
1400
1500
1600
1700

12
/21

/08
 8:

31
 PM

12
/22

/08
 1:

23
 AM

12
/22

/08
 6:

16
 AM

12
/22

/08
 11

:09
 AM

12
/22

/08
 4:

01
 PM

12
/22

/08
 8:

54
 PM

12
/23

/08
 1:

46
 AM

12
/23

/08
 6:

39
 AM

12
/23

/08
 11

:32
 AM

12
/23

/08
 4:

24
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =93.38 %
Total Runoff Volume = 931.52 acre-ft

 

Los Angeles River
2008-09 Event 11

0
100
200
300
400
500
600
700
800
900

1000
1100
1200
1300
1400
1500
1600
1700
1800

12
/24

/08
 9:

40
 PM

12
/25

/08
 2:

33
 AM

12
/25

/08
 7:

26
 AM

12
/25

/08
 12

:18
 PM

12
/25

/08
 5:

11
 PM

12
/25

/08
 10

:04
 PM

12
/26

/08
 2:

56
 AM

12
/26

/08
 7:

49
 AM

12
/26

/08
 12

:42
 PM

12
/26

/08
 5:

34
 PM

12
/26

/08
 10

:27
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =97.18 %
Total Runoff Volume = 1106.0 acre-ft

 

RB-AR47706



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-8 

Los Angeles River
2008-09 Event 18

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

1500

1/2
2/0

9 1
1:0

9 P
M

1/2
3/0

9 4
:02

 AM

1/2
3/0

9 8
:55

 AM

1/2
3/0

9 1
:47

 PM

1/2
3/0

9 6
:40

 PM

1/2
3/0

9 1
1:3

3 P
M

1/2
4/0

9 4
:25

 AM

1/2
4/0

9 9
:18

 AM

1/2
4/0

9 2
:10

 PM

1/2
4/0

9 7
:03

 PM

1/2
4/0

9 1
1:5

6 P
M

1/2
5/0

9 4
:48

 AM

1/2
5/0

9 9
:41

 AM

1/2
5/0

9 2
:34

 PM

1/2
5/0

9 7
:26

 PM

1/2
6/0

9 1
2:1

9 A
M

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =98.93 %
Total Runoff Volume = 1316.6 acre-ft

 

Los Angeles River
2008-09 Event 21

0

5000

10000

15000

20000

25000

30000

2/4
/09

 11
:19

 PM

2/5
/09

 4:
12

 AM

2/5
/09

 9:
04

 AM

2/5
/09

 1:
57

 PM

2/5
/09

 6:
49

 PM

2/5
/09

 11
:42

 PM

2/6
/09

 4:
35

 AM

2/6
/09

 9:
27

 AM

2/6
/09

 2:
20

 PM

2/6
/09

 7:
13

 PM

2/7
/09

 12
:05

 AM

2/7
/09

 4:
58

 AM

2/7
/09

 9:
51

 AM

2/7
/09

 2:
43

 PM

2/7
/09

 7:
36

 PM

2/8
/09

 12
:29

 AM

2/8
/09

 5:
21

 AM

2/8
/09

 10
:14

 AM

2/8
/09

 3:
07

 PM

2/8
/09

 7:
59

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =40.34 %
Total Runoff Volume = 19569.7 acre-
ft

 

Los Angeles River
2008-09 Event 22

0

250

500

750

1000

1250

1500

1750

2000

2250

2500

2750

3000

2/8
/09

 5:
21

 AM

2/8
/09

 10
:14

 AM

2/8
/09

 3:
07

 PM

2/8
/09

 7:
59

 PM

2/9
/09

 12
:52

 AM

2/9
/09

 5:
45

 AM

2/9
/09

 10
:37

 AM

2/9
/09

 3:
30

 PM

2/9
/09

 8:
22

 PM

2/1
0/0

9 1
:15

 AM

2/1
0/0

9 6
:08

 AM

2/1
0/0

9 1
1:0

0 A
M

2/1
0/0

9 3
:53

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =99.19 %
Total Runoff Volume = 2051.9 acre-ft

 

Los Angeles River
2008-09 Event 23

0

250

500

750

1000

1250

1500

1750

2000

2250

2500

2750

3000

2/1
3/0

9 2
:25

 AM

2/1
3/0

9 7
:18

 AM

2/1
3/0

9 1
2:1

0 P
M

2/1
3/0

9 5
:03

 PM

2/1
3/0

9 9
:55

 PM

2/1
4/0

9 2
:48

 AM

2/1
4/0

9 7
:41

 AM

2/1
4/0

9 1
2:3

3 P
M

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =91.40 %
Total Runoff Volume = 1094.9 acre-ft

 

RB-AR47707



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-9 

Los Angeles River
2008-09 Event 24

0

5000

10000

15000

20000

25000

30000

2/1
5/0

9 1
2:5

7 P
M

2/1
5/0

9 5
:49

 PM

2/1
5/0

9 1
0:4

2 P
M

2/1
6/0

9 3
:35

 AM

2/1
6/0

9 8
:27

 AM

2/1
6/0

9 1
:20

 PM

2/1
6/0

9 6
:13

 PM

2/1
6/0

9 1
1:0

5 P
M

2/1
7/0

9 3
:58

 AM

2/1
7/0

9 8
:51

 AM

2/1
7/0

9 1
:43

 PM

2/1
7/0

9 6
:36

 PM

2/1
7/0

9 1
1:2

8 P
M

2/1
8/0

9 4
:21

 AM

2/1
8/0

9 9
:14

 AM

2/1
8/0

9 2
:06

 PM

2/1
8/0

9 6
:59

 PM

2/1
8/0

9 1
1:5

2 P
M

2/1
9/0

9 4
:44

 AM

2/1
9/0

9 9
:37

 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =99.55 %
Total Runoff Volume = 13919.7 acre-ft

 

Los Angeles River
2008-09 Event 26

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

7500

3/4
/09

 12
:01

 AM

3/4
/09

 4:
54

 AM

3/4
/09

 9:
47

 AM

3/4
/09

 2:
39

 PM

3/4
/09

 7:
32

 PM

3/5
/09

 12
:25

 AM

3/5
/09

 5:
17

 AM

3/5
/09

 10
:10

 AM

3/5
/09

 3:
03

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =90.81 %
Total Runoff Volume = 1740.31 acre-ft

 
 

RB-AR47708



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-10 

Coyote Creek
2008-09 Event 03

0

100

200

300

400

500

600

700

800

900

1000

1100

11
/3/

08
 11

:40
 AM

11
/3/

08
 4:

33
 PM

11
/3/

08
 9:

25
 PM

11
/4/

08
 2:

18
 AM

11
/4/

08
 7:

10
 AM

11
/4/

08
 12

:03
 PM

11
/4/

08
 4:

56
 PM

11
/4/

08
 9:

48
 PM

11
/5/

08
 2:

41
 AM

11
/5/

08
 7:

34
 AM

11
/5/

08
 12

:26
 PM

11
/5/

08
 5:

19
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =43.94 %
Total Runoff Volume = 424.53 acre-ft

 

Coyote Creek
2008-09 Event 06

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11
/25

/08
 12

:41
 AM

11
/25

/08
 5:

33
 AM

11
/25

/08
 10

:26
 AM

11
/25

/08
 3:

19
 PM

11
/25

/08
 8:

11
 PM

11
/26

/08
 1:

04
 AM

11
/26

/08
 5:

57
 AM

11
/26

/08
 10

:49
 AM

11
/26

/08
 3:

42
 PM

11
/26

/08
 8:

35
 PM

11
/27

/08
 1:

27
 AM

11
/27

/08
 6:

20
 AM

11
/27

/08
 11

:13
 AM

11
/27

/08
 4:

05
 PM

11
/27

/08
 8:

58
 PM

11
/28

/08
 1:

51
 AM

11
/28

/08
 6:

43
 AM

11
/28

/08
 11

:36
 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =97.32 %
Total Runoff Volume = 3502.5 acre-ft

 

Coyote Creek
2008-09 Event 09

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

12
/14

/08
 8:

03
 AM

12
/14

/08
 12

:55
 PM

12
/14

/08
 5:

48
 PM

12
/14

/08
 10

:40
 PM

12
/15

/08
 3:

33
 AM

12
/15

/08
 8:

26
 AM

12
/15

/08
 1:

18
 PM

12
/15

/08
 6:

11
 PM

12
/15

/08
 11

:04
 PM

12
/16

/08
 3:

56
 AM

12
/16

/08
 8:

49
 AM

12
/16

/08
 1:

42
 PM

12
/16

/08
 6:

34
 PM

12
/16

/08
 11

:27
 PM

12
/17

/08
 4:

20
 AM

12
/17

/08
 9:

12
 AM

12
/17

/08
 2:

05
 PM

12
/17

/08
 6:

58
 PM

12
/17

/08
 11

:50
 PM

12
/18

/08
 4:

43
 AM

12
/18

/08
 9:

36
 AM

12
/18

/08
 2:

28
 PM

12
/18

/08
 7:

21
 PM

12
/19

/08
 12

:13
 AM

12
/19

/08
 5:

06
 AM

12
/19

/08
 9:

59
 AM

12
/19

/08
 2:

51
 PM

12
/19

/08
 7:

44
 PM

12
/20

/08
 12

:37
 AM

12
/20

/08
 5:

29
 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =73.96 %
Total Runoff Volume = 6880.8 acre-ft

 

Coyote Creek
2008-09 Event 10

0

250

500

750

1000

1250

1500

1750

2000

12
/21

/08
 3:

38
 PM

12
/21

/08
 8:

31
 PM

12
/22

/08
 1:

23
 AM

12
/22

/08
 6:

16
 AM

12
/22

/08
 11

:09
 AM

12
/22

/08
 4:

01
 PM

12
/22

/08
 8:

54
 PM

12
/23

/08
 1:

46
 AM

12
/23

/08
 6:

39
 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =72.73 %
Total Runoff Volume = 443.08 acre-ft

 

RB-AR47709



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-11 

Coyote Creek
2008-09 Event 11

0

50

100

150

200

250

300

350

400

450

500

550

600

650

12
/23

/08
 6:

39
 AM

12
/23

/08
 11

:32
 AM

12
/23

/08
 4:

24
 PM

12
/23

/08
 9:

17
 PM

12
/24

/08
 2:

10
 AM

12
/24

/08
 7:

02
 AM

12
/24

/08
 11

:55
 AM

12
/24

/08
 4:

48
 PM

12
/24

/08
 9:

40
 PM

12
/25

/08
 2:

33
 AM

12
/25

/08
 7:

26
 AM

12
/25

/08
 12

:18
 PM

12
/25

/08
 5:

11
 PM

12
/25

/08
 10

:04
 PM

12
/26

/08
 2:

56
 AM

12
/26

/08
 7:

49
 AM

12
/26

/08
 12

:42
 PM

12
/26

/08
 5:

34
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =49.26 %
Total Runoff Volume = 442.99 acre-ft

 

Coyote Creek
2008-09 Event 18

0

200

400

600

800

1000

1200

1400

1600

1/2
2/0

9 6
:17

 PM

1/2
2/0

9 1
1:0

9 P
M

1/2
3/0

9 4
:02

 AM

1/2
3/0

9 8
:55

 AM

1/2
3/0

9 1
:47

 PM

1/2
3/0

9 6
:40

 PM

1/2
3/0

9 1
1:3

3 P
M

1/2
4/0

9 4
:25

 AM

1/2
4/0

9 9
:18

 AM

1/2
4/0

9 2
:10

 PM

1/2
4/0

9 7
:03

 PM

1/2
4/0

9 1
1:5

6 P
M

1/2
5/0

9 4
:48

 AM

1/2
5/0

9 9
:41

 AM

1/2
5/0

9 2
:34

 PM

1/2
5/0

9 7
:26

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =67.44 %
Total Runoff Volume = 1002.24 acre-ft

 

Coyote Creek
2008-09 Event 21

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

2/4
/09

 6:
26

 PM

2/4
/09

 11
:19

 PM

2/5
/09

 4:
12

 AM

2/5
/09

 9:
04

 AM

2/5
/09

 1:
57

 PM

2/5
/09

 6:
49

 PM

2/5
/09

 11
:42

 PM

2/6
/09

 4:
35

 AM

2/6
/09

 9:
27

 AM

2/6
/09

 2:
20

 PM

2/6
/09

 7:
13

 PM

2/7
/09

 12
:05

 AM

2/7
/09

 4:
58

 AM

2/7
/09

 9:
51

 AM

2/7
/09

 2:
43

 PM

2/7
/09

 7:
36

 PM

2/8
/09

 12
:29

 AM

2/8
/09

 5:
21

 AM

2/8
/09

 10
:14

 AM

2/8
/09

 3:
07

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =45.70 %
Total Runoff Volume = 4345.4 acre-ft

 

Coyote Creek
2008-09 Event 22

0

250

500

750

1000

1250

1500

1750

2000

2/8
/09

 5:
21

 AM

2/8
/09

 10
:14

 AM

2/8
/09

 3:
07

 PM

2/8
/09

 7:
59

 PM

2/9
/09

 12
:52

 AM

2/9
/09

 5:
45

 AM

2/9
/09

 10
:37

 AM

2/9
/09

 3:
30

 PM

2/9
/09

 8:
22

 PM

2/1
0/0

9 1
:15

 AM

2/1
0/0

9 6
:08

 AM

2/1
0/0

9 1
1:0

0 A
M

2/1
0/0

9 3
:53

 PM

2/1
0/0

9 8
:46

 PM

2/1
1/0

9 1
:38

 AM

2/1
1/0

9 6
:31

 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =43.03 %
Total Runoff Volume = 907.05 acre-ft

 

RB-AR47710



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-12 

Coyote Creek
2008-09 Event 23

0

250

500

750

1000

1250

1500

1750

2000

2250

2500

2/1
2/0

9 4
:40

 PM

2/1
2/0

9 9
:32

 PM

2/1
3/0

9 2
:25

 AM

2/1
3/0

9 7
:18

 AM

2/1
3/0

9 1
2:1

0 P
M

2/1
3/0

9 5
:03

 PM

2/1
3/0

9 9
:55

 PM

2/1
4/0

9 2
:48

 AM

2/1
4/0

9 7
:41

 AM

2/1
4/0

9 1
2:3

3 P
M

2/1
4/0

9 5
:26

 PM

2/1
4/0

9 1
0:1

9 P
M

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =92.18 %
Total Runoff Volume = 586.67 acre-ft

 

Coyote Creek
2008-09 Event 24

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

2/1
5/0

9 8
:04

 AM

2/1
5/0

9 1
2:5

7 P
M

2/1
5/0

9 5
:49

 PM

2/1
5/0

9 1
0:4

2 P
M

2/1
6/0

9 3
:35

 AM

2/1
6/0

9 8
:27

 AM

2/1
6/0

9 1
:20

 PM

2/1
6/0

9 6
:13

 PM

2/1
6/0

9 1
1:0

5 P
M

2/1
7/0

9 3
:58

 AM

2/1
7/0

9 8
:51

 AM

2/1
7/0

9 1
:43

 PM

2/1
7/0

9 6
:36

 PM

2/1
7/0

9 1
1:2

8 P
M

2/1
8/0

9 4
:21

 AM

2/1
8/0

9 9
:14

 AM

2/1
8/0

9 2
:06

 PM

2/1
8/0

9 6
:59

 PM

2/1
8/0

9 1
1:5

2 P
M

2/1
9/0

9 4
:44

 AM

2/1
9/0

9 9
:37

 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =49.83 %
Total Runoff Volume =4232.7 acre-ft

 

Coyote Creek
2008-09 Event 26

0
25
50
75

100
125
150
175
200
225
250
275
300
325
350
375
400
425
450

3/3
/09

 7:
09

 PM

3/4
/09

 12
:01

 AM

3/4
/09

 4:
54

 AM

3/4
/09

 9:
47

 AM

3/4
/09

 2:
39

 PM

3/4
/09

 7:
32

 PM

3/5
/09

 12
:25

 AM

3/5
/09

 5:
17

 AM

3/5
/09

 10
:10

 AM

3/5
/09

 3:
03

 PM

3/5
/09

 7:
55

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled = 92.63 %
Total Runoff Volume =277.51 acre-ft

 

RB-AR47711



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-13 

San Gabriel River
2008-09 Event 03

0

50

100

150

200

11
/3/

08
 4:

33
 PM

11
/3/

08
 9:

25
 PM

11
/4/

08
 2:

18
 AM

11
/4/

08
 7:

10
 AM

11
/4/

08
 12

:03
 PM

11
/4/

08
 4:

56
 PM

11
/4/

08
 9:

48
 PM

11
/5/

08
 2:

41
 AM

11
/5/

08
 7:

34
 AM

11
/5/

08
 12

:26
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =35.19 %
Total Runoff Volume = 117.34 acre-ft

 

San Gabriel River
2008-09 Event 06

0

100

200

300

400

500

600

700

800

900

1000

11
/25

/08
 10

:26
 AM

11
/25

/08
 3:

19
 PM

11
/25

/08
 8:

11
 PM

11
/26

/08
 1:

04
 AM

11
/26

/08
 5:

57
 AM

11
/26

/08
 10

:49
 AM

11
/26

/08
 3:

42
 PM

11
/26

/08
 8:

35
 PM

11
/27

/08
 1:

27
 AM

11
/27

/08
 6:

20
 AM

11
/27

/08
 11

:13
 AM

11
/27

/08
 4:

05
 PM

11
/27

/08
 8:

58
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =69.95 %
Total Runoff Volume = 931.52 acre-ft

 

San Gabriel River
2008-09 Event 09

0

250

500

750

1000

1250

1500

1750

2000

12
/14

/08
 12

:55
 PM

12
/14

/08
 5:

48
 PM

12
/14

/08
 10

:40
 PM

12
/15

/08
 3:

33
 AM

12
/15

/08
 8:

26
 AM

12
/15

/08
 1:

18
 PM

12
/15

/08
 6:

11
 PM

12
/15

/08
 11

:04
 PM

12
/16

/08
 3:

56
 AM

12
/16

/08
 8:

49
 AM

12
/16

/08
 1:

42
 PM

12
/16

/08
 6:

34
 PM

12
/16

/08
 11

:27
 PM

12
/17

/08
 4:

20
 AM

12
/17

/08
 9:

12
 AM

12
/17

/08
 2:

05
 PM

12
/17

/08
 6:

58
 PM

12
/17

/08
 11

:50
 PM

12
/18

/08
 4:

43
 AM

12
/18

/08
 9:

36
 AM

12
/18

/08
 2:

28
 PM

12
/18

/08
 7:

21
 PM

12
/19

/08
 12

:13
 AM

12
/19

/08
 5:

06
 AM

12
/19

/08
 9:

59
 AM

12
/19

/08
 2:

51
 PM

12
/19

/08
 7:

44
 PM

12
/20

/08
 12

:37
 AM

12
/20

/08
 5:

29
 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =91.86 %
Total Runoff Volume = 2572.76 acre-ft

 

San Gabriel River
2008-09 Event 11

0

50

100

150

200

12
/24

/08
 11

:55
 AM

12
/24

/08
 4:

48
 PM

12
/24

/08
 9:

40
 PM

12
/25

/08
 2:

33
 AM

12
/25

/08
 7:

26
 AM

12
/25

/08
 12

:18
 PM

12
/25

/08
 5:

11
 PM

12
/25

/08
 10

:04
 PM

12
/26

/08
 2:

56
 AM

12
/26

/08
 7:

49
 AM

12
/26

/08
 12

:42
 PM

12
/26

/08
 5:

34
 PM

12
/26

/08
 10

:27
 PM

12
/27

/08
 3:

19
 AM

12
/27

/08
 8:

12
 AM

12
/27

/08
 1:

05
 PM

12
/27

/08
 5:

57
 PM

12
/27

/08
 10

:50
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =74.46 %
Total Runoff Volume = 359.68 acre-ft

 

RB-AR47712



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-14 

San Gabriel River
2008-09 Event 18

0

50

100

150

200

250

300

350

400

450

1/2
2/0

9 8
:31

 AM

1/2
2/0

9 1
:24

 PM

1/2
2/0

9 6
:17

 PM

1/2
2/0

9 1
1:0

9 P
M

1/2
3/0

9 4
:02

 AM

1/2
3/0

9 8
:55

 AM

1/2
3/0

9 1
:47

 PM

1/2
3/0

9 6
:40

 PM

1/2
3/0

9 1
1:3

3 P
M

1/2
4/0

9 4
:25

 AM

1/2
4/0

9 9
:18

 AM

1/2
4/0

9 2
:10

 PM

1/2
4/0

9 7
:03

 PM

1/2
4/0

9 1
1:5

6 P
M

1/2
5/0

9 4
:48

 AM

1/2
5/0

9 9
:41

 AM

1/2
5/0

9 2
:34

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =43.09 %
Total Runoff Volume = 564.80 acre-ft

 

San Gabriel River
2008-09 Event 21

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

2/5
/09

 4:
12

 AM

2/5
/09

 9:
04

 AM

2/5
/09

 1:
57

 PM

2/5
/09

 6:
49

 PM

2/5
/09

 11
:42

 PM

2/6
/09

 4:
35

 AM

2/6
/09

 9:
27

 AM

2/6
/09

 2:
20

 PM

2/6
/09

 7:
13

 PM

2/7
/09

 12
:05

 AM

2/7
/09

 4:
58

 AM

2/7
/09

 9:
51

 AM

2/7
/09

 2:
43

 PM

2/7
/09

 7:
36

 PM

2/8
/09

 12
:29

 AM

2/8
/09

 5:
21

 AM

2/8
/09

 10
:14

 AM

2/8
/09

 3:
07

 PM

2/8
/09

 7:
59

 PM

2/9
/09

 12
:52

 AM

2/9
/09

 5:
45

 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled = 76.99%
Total Runoff Volume = 3624.0 acre-ft

 

San Gabriel River
2008-09 Event 22

0

100

200

300

400

500

600

700

800

900

2/8
/09

 7:
59

 PM

2/9
/09

 12
:52

 AM

2/9
/09

 5:
45

 AM

2/9
/09

 10
:37

 AM

2/9
/09

 3:
30

 PM

2/9
/09

 8:
22

 PM

2/1
0/0

9 1
:15

 AM

2/1
0/0

9 6
:08

 AM

2/1
0/0

9 1
1:0

0 A
M

2/1
0/0

9 3
:53

 PM

2/1
0/0

9 8
:46

 PM

2/1
1/0

9 1
:38

 AM

2/1
1/0

9 6
:31

 AM

2/1
1/0

9 1
1:2

4 A
M

2/1
1/0

9 4
:16

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =34.78 %
Total Runoff Volume = 1169.30 acre-ft

 

San Gabriel River
2008-09 Event 23

0

100

200

300

400

500

600

700

800

900

1000

2/1
1/0

9 6
:31

 AM

2/1
1/0

9 1
1:2

4 A
M

2/1
1/0

9 4
:16

 PM

2/1
1/0

9 9
:09

 PM

2/1
2/0

9 2
:02

 AM

2/1
2/0

9 6
:54

 AM

2/1
2/0

9 1
1:4

7 A
M

2/1
2/0

9 4
:40

 PM

2/1
2/0

9 9
:32

 PM

2/1
3/0

9 2
:25

 AM

2/1
3/0

9 7
:18

 AM

2/1
3/0

9 1
2:1

0 P
M

2/1
3/0

9 5
:03

 PM

2/1
3/0

9 9
:55

 PM

2/1
4/0

9 2
:48

 AM

2/1
4/0

9 7
:41

 AM

2/1
4/0

9 1
2:3

3 P
M

2/1
4/0

9 5
:26

 PM

2/1
4/0

9 1
0:1

9 P
M

2/1
5/0

9 3
:11

 AM

2/1
5/0

9 8
:04

 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =43.38 %
Total Runoff Volume = 2021.3 acre-ft

 

RB-AR47713



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-15 

 

San Gabriel River
2008-09 Event 24

0

200

400

600

800

1000

1200

1400

2/1
5/0

9 1
2:0

0 A
M

2/1
5/0

9 1
2:0

0 P
M

2/1
6/0

9 1
2:0

0 A
M

2/1
6/0

9 1
2:0

0 P
M

2/1
7/0

9 1
2:0

0 A
M

2/1
7/0

9 1
2:0

0 P
M

2/1
8/0

9 1
2:0

0 A
M

2/1
8/0

9 1
2:0

0 P
M

2/1
9/0

9 1
2:0

0 A
M

2/1
9/0

9 1
2:0

0 P
M

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =90.00 %
Total Runoff Volume = 1528.0 acre-ft

 

San Gabriel River
2008-09 Event 26

0

50

100

150

200

250

300

3/3
/09

 4:
31

 AM

3/3
/09

 9:
23

 AM

3/3
/09

 2:
16

 PM

3/3
/09

 7:
09

 PM

3/4
/09

 12
:01

 AM

3/4
/09

 4:
54

 AM

3/4
/09

 9:
47

 AM

3/4
/09

 2:
39

 PM

3/4
/09

 7:
32

 PM

3/5
/09

 12
:25

 AM

3/5
/09

 5:
17

 AM

3/5
/09

 10
:10

 AM

3/5
/09

 3:
03

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled = 13.00 %
Total Runoff Volume = 620.67 acre-ft

 
 

RB-AR47714



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-16 

Dominguez Channel
2008-09 Event 03

0

250

500

750

1000

1250

1500

11
/3/

08
 11

:40
 AM

11
/3/

08
 4:

33
 PM

11
/3/

08
 9:

25
 PM

11
/4/

08
 2:

18
 AM

11
/4/

08
 7:

10
 AM

11
/4/

08
 12

:03
 PM

11
/4/

08
 4:

56
 PM

11
/4/

08
 9:

48
 PM

11
/5/

08
 2:

41
 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =50.47 %
Total Runoff Volume = 293.91 acre-ft

 

Dominguez Channel
2008-09 Event 06

0

10

20

30

40

50

60

70

80

90

100

11
/26

/08
 5:

57
 AM

11
/26

/08
 10

:49
 AM

11
/26

/08
 3:

42
 PM

11
/26

/08
 8:

35
 PM

11
/27

/08
 1:

27
 AM

11
/27

/08
 6:

20
 AM

11
/27

/08
 11

:13
 AM

11
/27

/08
 4:

05
 PM

11
/27

/08
 8:

58
 PM

11
/28

/08
 1:

51
 AM

11
/28

/08
 6:

43
 AM

11
/28

/08
 11

:36
 AM

11
/28

/08
 4:

28
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled = 78.72 %
Total Runoff Volume = 44.80 acre-ft

 

Dominguez Channel
2008-09 Event 09

0

250

500

750

1000

1250

1500

1750

2000

2250

2500

2750

3000

3250

3500

12
/14

/08
 5:

48
 PM

12
/14

/08
 10

:40
 PM

12
/15

/08
 3:

33
 AM

12
/15

/08
 8:

26
 AM

12
/15

/08
 1:

18
 PM

12
/15

/08
 6:

11
 PM

12
/15

/08
 11

:04
 PM

12
/16

/08
 3:

56
 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =83.12 %
Total Runoff Volume = 1092.0 acre-ft

 

Dominguez Channel
2008-09 Event 10

0

50

100

150

200

250

300

350

400

450

500

550

12
/21

/08
 8:

31
 PM

12
/22

/08
 1:

23
 AM

12
/22

/08
 6:

16
 AM

12
/22

/08
 11

:09
 AM

12
/22

/08
 4:

01
 PM

12
/22

/08
 8:

54
 PM

12
/23

/08
 1:

46
 AM

12
/23

/08
 6:

39
 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =98.05 %
Total Runoff Volume = 107.68 acre-ft

 

RB-AR47715



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-17 

Dominguez Channel
2008-09 Event 11

0

25

50

75

100

125

150

12
/24

/08
 4:

48
 PM

12
/24

/08
 9:

40
 PM

12
/25

/08
 2:

33
 AM

12
/25

/08
 7:

26
 AM

12
/25

/08
 12

:18
 PM

12
/25

/08
 5:

11
 PM

12
/25

/08
 10

:04
 PM

12
/26

/08
 2:

56
 AM

12
/26

/08
 7:

49
 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =88.98 %
Total Runoff Volume = 67.45 acre-ft

 

Dominguez Channel
2008-09 Event 18

0

50

100

150

200

250

300

350

1/2
2/0

9 6
:17

 PM

1/2
2/0

9 1
1:0

9 P
M

1/2
3/0

9 4
:02

 AM

1/2
3/0

9 8
:55

 AM

1/2
3/0

9 1
:47

 PM

1/2
3/0

9 6
:40

 PM

1/2
3/0

9 1
1:3

3 P
M

1/2
4/0

9 4
:25

 AM

1/2
4/0

9 9
:18

 AM

1/2
4/0

9 2
:10

 PM

1/2
4/0

9 7
:03

 PM

1/2
4/0

9 1
1:5

6 P
M

1/2
5/0

9 4
:48

 AM

1/2
5/0

9 9
:41

 AM

1/2
5/0

9 2
:34

 PM

1/2
5/0

9 7
:26

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =98.30 %
Total Runoff Volume = 193.26 acre-ft

 

Dominguez Channel
2008-09 Event 23

0

100

200

300

400

500

600

2/1
2/0

9 6
:54

 AM

2/1
2/0

9 1
1:4

7 A
M

2/1
2/0

9 4
:40

 PM

2/1
2/0

9 9
:32

 PM

2/1
3/0

9 2
:25

 AM

2/1
3/0

9 7
:18

 AM

2/1
3/0

9 1
2:1

0 P
M

2/1
3/0

9 5
:03

 PM

2/1
3/0

9 9
:55

 PM

2/1
4/0

9 2
:48

 AM

2/1
4/0

9 7
:41

 AM

2/1
4/0

9 1
2:3

3 P
M

2/1
4/0

9 5
:26

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =91.43 %
Total Runoff Volume = 124.03 acre-ft

 

Dominguez Channel
2008-09 Event 24

0
200
400
600
800

1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200

2/1
5/0

9 5
:49

 PM

2/1
5/0

9 1
0:4

2 P
M

2/1
6/0

9 3
:35

 AM

2/1
6/0

9 8
:27

 AM

2/1
6/0

9 1
:20

 PM

2/1
6/0

9 6
:13

 PM

2/1
6/0

9 1
1:0

5 P
M

2/1
7/0

9 3
:58

 AM

2/1
7/0

9 8
:51

 AM

2/1
7/0

9 1
:43

 PM

2/1
7/0

9 6
:36

 PM

2/1
7/0

9 1
1:2

8 P
M

2/1
8/0

9 4
:21

 AM

2/1
8/0

9 9
:14

 AM

2/1
8/0

9 2
:06

 PM

2/1
8/0

9 6
:59

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =99.65 %
Total Runoff Volume = 1278.93 acre-ft

 

RB-AR47716



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-18 

Dominguez Channel
2008-09 Event 21

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

2/5
/09

 4:
12

 AM

2/5
/09

 9:
04

 AM

2/5
/09

 1:
57

 PM

2/5
/09

 6:
49

 PM

2/5
/09

 11
:42

 PM

2/6
/09

 4:
35

 AM

2/6
/09

 9:
27

 AM

2/6
/09

 2:
20

 PM

2/6
/09

 7:
13

 PM

2/7
/09

 12
:05

 AM

2/7
/09

 4:
58

 AM

2/7
/09

 9:
51

 AM

2/7
/09

 2:
43

 PM

2/7
/09

 7:
36

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =99.62 %
Total Runoff Volume = 627.31 acre-ft

 

Dominguez Channel
2008-09 Event 22

0

100

200

300

400

500

600

2/7
/09

 9:
51

 AM

2/7
/09

 2:
43

 PM

2/7
/09

 7:
36

 PM

2/8
/09

 12
:29

 AM

2/8
/09

 5:
21

 AM

2/8
/09

 10
:14

 AM

2/8
/09

 3:
07

 PM

2/8
/09

 7:
59

 PM

2/9
/09

 12
:52

 AM

2/9
/09

 5:
45

 AM

2/9
/09

 10
:37

 AM

2/9
/09

 3:
30

 PM

2/9
/09

 8:
22

 PM

2/1
0/0

9 1
:15

 AM

2/1
0/0

9 6
:08

 AM

2/1
0/0

9 1
1:0

0 A
M

2/1
0/0

9 3
:53

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =99.00 %
Total Runoff Volume = 215.40 acre-ft

 
 

RB-AR47717



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-19 

Santa Clara River
2008-09 Event 06

0

20

40

60

80

100

120

140

11
/25

/08
 12

:41
 AM

11
/25

/08
 5:

33
 AM

11
/25

/08
 10

:26
 AM

11
/25

/08
 3:

19
 PM

11
/25

/08
 8:

11
 PM

11
/26

/08
 1:

04
 AM

11
/26

/08
 5:

57
 AM

11
/26

/08
 10

:49
 AM

11
/26

/08
 3:

42
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =83.60 %
Total Runoff Volume = 26.08 acre-ft

 

Santa Clara River
2008-09 Event 09

0

10

20

30

40

50

60

70

12
/14

/08
 5:

48
 PM

12
/14

/08
 10

:40
 PM

12
/15

/08
 3:

33
 AM

12
/15

/08
 8:

26
 AM

12
/15

/08
 1:

18
 PM

12
/15

/08
 6:

11
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =22.23 %
Total Runoff Volume = 26.00 acre-ft

 

Santa Clara River
2008-09 Event 21

0

10

20

30

40

50

60

70

80

2/5
/09

 9:
04

 AM

2/5
/09

 1:
57

 PM

2/5
/09

 6:
49

 PM

2/5
/09

 11
:42

 PM

2/6
/09

 4:
35

 AM

2/6
/09

 9:
27

 AM

2/6
/09

 2:
20

 PM

2/6
/09

 7:
13

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled = 21.76 %
Total Runoff Volume = 25.95 acre-ft

 

Santa Clara River
2008-09 Event 23

0

5

10

15

20

25

2/1
3/0

9 2
:25

 AM

2/1
3/0

9 7
:18

 AM

2/1
3/0

9 1
2:1

0 P
M

2/1
3/0

9 5
:03

 PM

2/1
3/0

9 9
:55

 PM

2/1
4/0

9 2
:48

 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =69.56 %
Total Runoff Volume = 5.88 acre-ft

 

RB-AR47718



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-20 

Project No. 1232
TS19

2008-09 Event 03

0

100

200

300

400

11
/3/

08
 9:

25
 PM

11
/4/

08
 2:

18
 AM

11
/4/

08
 7:

10
 AM

11
/4/

08
 12

:03
 PM

11
/4/

08
 4:

56
 PM

11
/4/

08
 9:

48
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

  Flow Rate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =97.14 %
Total Runoff Volume = 83.1 acre-ft

 

Project No. 1232
TS19

2008-09 Event 06

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

11
/24

/08
 5:

10
 AM

11
/24

/08
 10

:03
 AM

11
/24

/08
 2:

55
 PM

11
/24

/08
 7:

48
 PM

11
/25

/08
 12

:41
 AM

11
/25

/08
 5:

33
 AM

11
/25

/08
 10

:26
 AM

11
/25

/08
 3:

19
 PM

11
/25

/08
 8:

11
 PM

11
/26

/08
 1:

04
 AM

11
/26

/08
 5:

57
 AM

11
/26

/08
 10

:49
 AM

11
/26

/08
 3:

42
 PM

11
/26

/08
 8:

35
 PM

11
/27

/08
 1:

27
 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)
First Composite Sample
Last Composite Sample

Percent of Storm Sampled =63.34 %
Total Runoff Volume = 220.44 acre-ft

 

Project No. 1232
TS19

2008-09 Event 09

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

1500

12
/14

/08
 5:

48
 PM

12
/14

/08
 10

:40
 PM

12
/15

/08
 3:

33
 AM

12
/15

/08
 8:

26
 AM

12
/15

/08
 1:

18
 PM

12
/15

/08
 6:

11
 PM

12
/15

/08
 11

:04
 PM

12
/16

/08
 3:

56
 AM

12
/16

/08
 8:

49
 AM

12
/16

/08
 1:

42
 PM

12
/16

/08
 6:

34
 PM

12
/16

/08
 11

:27
 PM

12
/17

/08
 4:

20
 AM

12
/17

/08
 9:

12
 AM

12
/17

/08
 2:

05
 PM

12
/17

/08
 6:

58
 PM

12
/17

/08
 11

:50
 PM

12
/18

/08
 4:

43
 AM

12
/18

/08
 9:

36
 AM

12
/18

/08
 2:

28
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =82.22 %
Total Runoff Volume = 492.32 acre-ft

 

Project No. 1232
TS19

2008-09 Event 21

0

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

2/5
/09

 4:
12

 AM

2/5
/09

 9:
04

 AM

2/5
/09

 1:
57

 PM

2/5
/09

 6:
49

 PM

2/5
/09

 11
:42

 PM

2/6
/09

 4:
35

 AM

2/6
/09

 9:
27

 AM

2/6
/09

 2:
20

 PM

2/6
/09

 7:
13

 PM

2/7
/09

 12
:05

 AM

2/7
/09

 4:
58

 AM

2/7
/09

 9:
51

 AM

2/7
/09

 2:
43

 PM

2/7
/09

 7:
36

 PM

2/8
/09

 12
:29

 AM

2/8
/09

 5:
21

 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =97.98 %
Total Runoff Volume = 261.79 acre-ft

 

RB-AR47719



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-21 

Project No. 1232
TS19

2008-09 Event 23

0

50

100

150

200

250

300

350

400

450

500

2/1
3/0

9 2
:25

 AM

2/1
3/0

9 7
:18

 AM

2/1
3/0

9 1
2:1

0 P
M

2/1
3/0

9 5
:03

 PM

2/1
3/0

9 9
:55

 PM

2/1
4/0

9 2
:48

 AM

2/1
4/0

9 7
:41

 AM

2/1
4/0

9 1
2:3

3 P
M

2/1
4/0

9 5
:26

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =77.52 %
Total Runoff Volume = 56.32 acre-ft

 
 

RB-AR47720



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-22 

PD 669
TS20

2008-09 Event 03

0
5

10
15
20
25
30
35
40
45
50
55
60
65
70
75

11
/2/

08
 4:

09
 PM

11
/2/

08
 9:

02
 PM

11
/3/

08
 1:

55
 AM

11
/3/

08
 6:

47
 AM

11
/3/

08
 11

:40
 AM

11
/3/

08
 4:

33
 PM

11
/3/

08
 9:

25
 PM

11
/4/

08
 2:

18
 AM

11
/4/

08
 7:

10
 AM

11
/4/

08
 12

:03
 PM

11
/4/

08
 4:

56
 PM

11
/4/

08
 9:

48
 PM

11
/5/

08
 2:

41
 AM

11
/5/

08
 7:

34
 AM

11
/5/

08
 12

:26
 PM

11
/5/

08
 5:

19
 PM

11
/5/

08
 10

:12
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

  Flow Rate (cfs)
First Composite Sample
Last Composite Sample

Percent of Storm Sampled =98.44 %
Total Runoff Volume = 16.026 acre-ft

 

PD 669
TS20

2008-09 Event 06

0

25

50

75

100

125

150

175

200

225

250

11
/25

/08
 5:

33
 AM

11
/25

/08
 10

:26
 AM

11
/25

/08
 3:

19
 PM

11
/25

/08
 8:

11
 PM

11
/26

/08
 1:

04
 AM

11
/26

/08
 5:

57
 AM

11
/26

/08
 10

:49
 AM

11
/26

/08
 3:

42
 PM

11
/26

/08
 8:

35
 PM

11
/27

/08
 1:

27
 AM

11
/27

/08
 6:

20
 AM

11
/27

/08
 11

:13
 AM

11
/27

/08
 4:

05
 PM

11
/27

/08
 8:

58
 PM

11
/28

/08
 1:

51
 AM

11
/28

/08
 6:

43
 AM

11
/28

/08
 11

:36
 AM

11
/28

/08
 4:

28
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)
First Composite Sample
Last Composite Sample

Percent of Storm Sampled =98.97 %
Total Runoff Volume = 47.19 acre-ft

 

PD 669
TS20

2008-09 Event 09

0

25

50

75

100

125

150

175

200

225

250

275

300

325

350

12
/14

/08
 12

:55
 PM

12
/14

/08
 5:

48
 PM

12
/14

/08
 10

:40
 PM

12
/15

/08
 3:

33
 AM

12
/15

/08
 8:

26
 AM

12
/15

/08
 1:

18
 PM

12
/15

/08
 6:

11
 PM

12
/15

/08
 11

:04
 PM

12
/16

/08
 3:

56
 AM

12
/16

/08
 8:

49
 AM

12
/16

/08
 1:

42
 PM

12
/16

/08
 6:

34
 PM

12
/16

/08
 11

:27
 PM

12
/17

/08
 4:

20
 AM

12
/17

/08
 9:

12
 AM

12
/17

/08
 2:

05
 PM

12
/17

/08
 6:

58
 PM

12
/17

/08
 11

:50
 PM

12
/18

/08
 4:

43
 AM

12
/18

/08
 9:

36
 AM

12
/18

/08
 2:

28
 PM

12
/18

/08
 7:

21
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)
First Composite Sample
Last Composite Sample

Percent of Storm Sampled =99.66 %
Total Runoff Volume = 67.95 acre-ft

 

PD 669
TS20

2008-09 Event 21

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

2/4
/09

 6:
26

 PM

2/4
/09

 11
:19

 PM

2/5
/09

 4:
12

 AM

2/5
/09

 9:
04

 AM

2/5
/09

 1:
57

 PM

2/5
/09

 6:
49

 PM

2/5
/09

 11
:42

 PM

2/6
/09

 4:
35

 AM

2/6
/09

 9:
27

 AM

2/6
/09

 2:
20

 PM

2/6
/09

 7:
13

 PM

2/7
/09

 12
:05

 AM

2/7
/09

 4:
58

 AM

2/7
/09

 9:
51

 AM

2/7
/09

 2:
43

 PM

2/7
/09

 7:
36

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)
First Composite Sample
Last Composite Sample

Percent of Storm Sampled =71.25 %
Total Runoff Volume = 39.25 acre-ft

 

RB-AR47721



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-23 

PD 669
TS20

2008-09 Event 23

0

5

10

15

20

25

30

35

40

45

50

2/1
2/0

9 9
:32

 PM

2/1
3/0

9 2
:25

 AM

2/1
3/0

9 7
:18

 AM

2/1
3/0

9 1
2:1

0 P
M

2/1
3/0

9 5
:03

 PM

2/1
3/0

9 9
:55

 PM

2/1
4/0

9 2
:48

 AM

2/1
4/0

9 7
:41

 AM

2/1
4/0

9 1
2:3

3 P
M

2/1
4/0

9 5
:26

 PM

2/1
4/0

9 1
0:1

9 P
M

2/1
5/0

9 3
:11

 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =84.88 %
Total Runoff Volume = 4.45 acre-ft

 
 

RB-AR47722



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-24 

Project # 5246 and 74
TS21

2008-09 Event 03

0

20

40

60

80

100

120

140

160

180

200

11
/3/

08
 4:

33
 PM

11
/3/

08
 9:

25
 PM

11
/4/

08
 2:

18
 AM

11
/4/

08
 7:

10
 AM

11
/4/

08
 12

:03
 PM

11
/4/

08
 4:

56
 PM

11
/4/

08
 9:

48
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

  Flow Rate (cfs)
First Composite Sample
Last Composite Sample

Percent of Storm Sampled = 99.95 %
Total Runoff Volume = 21.56 acre-ft

 

Project # 5246 and 74
TS21

2008-09 Event 06

0
25
50
75

100
125
150
175
200
225
250
275
300
325
350
375
400

11
/25

/08
 5:

33
 AM

11
/25

/08
 10

:26
 AM

11
/25

/08
 3:

19
 PM

11
/25

/08
 8:

11
 PM

11
/26

/08
 1:

04
 AM

11
/26

/08
 5:

57
 AM

11
/26

/08
 10

:49
 AM

11
/26

/08
 3:

42
 PM

11
/26

/08
 8:

35
 PM

11
/27

/08
 1:

27
 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =99.22 %
Total Runoff Volume = 77.86 acre-ft

 

Project # 5246 and 74
TS21

2008-09 Event 09

0

25

50

75

100

125

150

175

200

225

250

275

300

325

350

12
/14

/08
 8:

03
 AM

12
/14

/08
 12

:55
 PM

12
/14

/08
 5:

48
 PM

12
/14

/08
 10

:40
 PM

12
/15

/08
 3:

33
 AM

12
/15

/08
 8:

26
 AM

12
/15

/08
 1:

18
 PM

12
/15

/08
 6:

11
 PM

12
/15

/08
 11

:04
 PM

12
/16

/08
 3:

56
 AM

12
/16

/08
 8:

49
 AM

12
/16

/08
 1:

42
 PM

12
/16

/08
 6:

34
 PM

12
/16

/08
 11

:27
 PM

12
/17

/08
 4:

20
 AM

12
/17

/08
 9:

12
 AM

12
/17

/08
 2:

05
 PM

12
/17

/08
 6:

58
 PM

12
/17

/08
 11

:50
 PM

12
/18

/08
 4:

43
 AM

12
/18

/08
 9:

36
 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =99.25 %
Total Runoff Volume = 103.83 acre-ft

 

Project # 5246 and 74
TS21

2008-09 Event 21

0

100

200

300

400

500

2/4
/09

 6:
26

 PM

2/4
/09

 11
:19

 PM

2/5
/09

 4:
12

 AM

2/5
/09

 9:
04

 AM

2/5
/09

 1:
57

 PM

2/5
/09

 6:
49

 PM

2/5
/09

 11
:42

 PM

2/6
/09

 4:
35

 AM

2/6
/09

 9:
27

 AM

2/6
/09

 2:
20

 PM

2/6
/09

 7:
13

 PM

2/7
/09

 12
:05

 AM

2/7
/09

 4:
58

 AM

2/7
/09

 9:
51

 AM

2/7
/09

 2:
43

 PM

2/7
/09

 7:
36

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =98.87 %
Total Runoff Volume = 58.81 acre-ft

 

RB-AR47723



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-25 

Project # 5246 and 74
TS21

2008-09 Event 23

0

25

50

75

100

125

150

175

200

2/1
2/0

9 9
:32

 PM

2/1
3/0

9 2
:25

 AM

2/1
3/0

9 7
:18

 AM

2/1
3/0

9 1
2:1

0 P
M

2/1
3/0

9 5
:03

 PM

2/1
3/0

9 9
:55

 PM

2/1
4/0

9 2
:48

 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =95.73 %
Total Runoff Volume = 14.99 acre-ft

 
 

RB-AR47724



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-26 

PD 21-Hollypark Drain
TS22

2008-09 Event 03

0

20

40

60

80

100

120

140

160

180

200

11
/3/

08
 9:

25
 PM

11
/4/

08
 2:

18
 AM

11
/4/

08
 7:

10
 AM

11
/4/

08
 12

:03
 PM

11
/4/

08
 4:

56
 PM

11
/4/

08
 9:

48
 PM

11
/5/

08
 2:

41
 AM

11
/5/

08
 7:

34
 AM

11
/5/

08
 12

:26
 PM

11
/5/

08
 5:

19
 PM

11
/5/

08
 10

:12
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

  Flow Rate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled = 99.09 %
Total Runoff Volume = 22.71 acre-ft

 

PD 21-Hollypark Drain
TS22

2008-09 Event 06

0
25
50
75

100
125
150
175
200
225
250
275
300
325
350
375
400

11
/25

/08
 10

:26
 AM

11
/25

/08
 3:

19
 PM

11
/25

/08
 8:

11
 PM

11
/26

/08
 1:

04
 AM

11
/26

/08
 5:

57
 AM

11
/26

/08
 10

:49
 AM

11
/26

/08
 3:

42
 PM

11
/26

/08
 8:

35
 PM

11
/27

/08
 1:

27
 AM

11
/27

/08
 6:

20
 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)
First Composite Sample
Last Composite Sample

Percent of Storm Sampled =99.87 %
Total Runoff Volume = 70.36 acre-ft

 

PD 21-Hollypark Drain
TS22

2008-09 Event 09

0

100

200

300

400

500

600

700

800

12
/14

/08
 12

:55
 PM

12
/14

/08
 5:

48
 PM

12
/14

/08
 10

:40
 PM

12
/15

/08
 3:

33
 AM

12
/15

/08
 8:

26
 AM

12
/15

/08
 1:

18
 PM

12
/15

/08
 6:

11
 PM

12
/15

/08
 11

:04
 PM

12
/16

/08
 3:

56
 AM

12
/16

/08
 8:

49
 AM

12
/16

/08
 1:

42
 PM

12
/16

/08
 6:

34
 PM

12
/16

/08
 11

:27
 PM

12
/17

/08
 4:

20
 AM

12
/17

/08
 9:

12
 AM

12
/17

/08
 2:

05
 PM

12
/17

/08
 6:

58
 PM

12
/17

/08
 11

:50
 PM

12
/18

/08
 4:

43
 AM

12
/18

/08
 9:

36
 AM

12
/18

/08
 2:

28
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =99.92 %
Total Runoff Volume = 103.83 acre-ft

 

PD 21-Hollypark Drain
TS22

2008-09 Event 21

0

25

50

75

100

125

150

175

200

225

250

2/5
/09

 4:
12

 AM

2/5
/09

 9:
04

 AM

2/5
/09

 1:
57

 PM

2/5
/09

 6:
49

 PM

2/5
/09

 11
:42

 PM

2/6
/09

 4:
35

 AM

2/6
/09

 9:
27

 AM

2/6
/09

 2:
20

 PM

2/6
/09

 7:
13

 PM

2/7
/09

 12
:05

 AM

2/7
/09

 4:
58

 AM

2/7
/09

 9:
51

 AM

2/7
/09

 2:
43

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =8.04 %
Total Runoff Volume = 53.42 acre-ft

 

RB-AR47725



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-27 

PD 21-Hollypark Drain
TS22

2008-09 Event 23

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

2/1
3/0

9 2
:25

 AM

2/1
3/0

9 7
:18

 AM

2/1
3/0

9 1
2:1

0 P
M

2/1
3/0

9 5
:03

 PM

2/1
3/0

9 9
:55

 PM

2/1
4/0

9 2
:48

 AM

2/1
4/0

9 7
:41

 AM

2/1
4/0

9 1
2:3

3 P
M

2/1
4/0

9 5
:26

 PM

2/1
4/0

9 1
0:1

9 P
M

2/1
5/0

9 3
:11

 AM

2/1
5/0

9 8
:04

 AM

2/1
5/0

9 1
2:5

7 P
M

2/1
5/0

9 5
:49

 PM

2/1
5/0

9 1
0:4

2 P
M

2/1
6/0

9 3
:35

 AM

2/1
6/0

9 8
:27

 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)
First Composite Sample
Last Composite Sample

Percent of Storm Sampled =99.91 %
Total Runoff Volume = 12.57 acre-ft

 
 

RB-AR47726



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-28 

D.D.I 8
TS23

2008-09 Event 03

0

25

50

75

100

125

150

11
/3/

08
 11

:40
 AM

11
/3/

08
 4:

33
 PM

11
/3/

08
 9:

25
 PM

11
/4/

08
 2:

18
 AM

11
/4/

08
 7:

10
 AM

11
/4/

08
 12

:03
 PM

11
/4/

08
 4:

56
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

  Flow Rate (cfs)

First Composite Sample

Total Runoff Volume = 26.65 acre-ft

*The last composite sample taken and percentage of storm sampled are not shown due to initial instrumental reporting error.
 

D.D.I 8
TS23

2008-2009 Event 06

0

10

20

30

40

50

60

70

80

90

100

11
/24

/08
 5:

10
 AM

11
/24

/08
 10

:03
 AM

11
/24

/08
 2:

55
 PM

11
/24

/08
 7:

48
 PM

11
/25

/08
 12

:41
 AM

11
/25

/08
 5:

33
 AM

11
/25

/08
 10

:26
 AM

11
/25

/08
 3:

19
 PM

11
/25

/08
 8:

11
 PM

11
/26

/08
 1:

04
 AM

11
/26

/08
 5:

57
 AM

11
/26

/08
 10

:49
 AM

11
/26

/08
 3:

42
 PM

11
/26

/08
 8:

35
 PM

11
/27

/08
 1:

27
 AM

11
/27

/08
 6:

20
 AM

11
/27

/08
 11

:13
 AM

11
/27

/08
 4:

05
 PM

11
/27

/08
 8:

58
 PM

11
/28

/08
 1:

51
 AM

11
/28

/08
 6:

43
 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =90.25 %
Total Runoff Volume = 22.17 acre-ft

 

D.D.I 8
TS 23

2008-09 Event 09

0

50

100

150

200

250

12
/13

/08
 5:

25
 PM

12
/13

/08
 10

:17
 PM

12
/14

/08
 3:

10
 AM

12
/14

/08
 8:

03
 AM

12
/14

/08
 12

:55
 PM

12
/14

/08
 5:

48
 PM

12
/14

/08
 10

:40
 PM

12
/15

/08
 3:

33
 AM

12
/15

/08
 8:

26
 AM

12
/15

/08
 1:

18
 PM

12
/15

/08
 6:

11
 PM

12
/15

/08
 11

:04
 PM

12
/16

/08
 3:

56
 AM

12
/16

/08
 8:

49
 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled = 99.81%
Total Runoff Volume =  43.24 acre-ft

 

D.D.I 8
TS23

2008-09 Event 21

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

2/5
/09

 4:
12

 AM

2/5
/09

 9:
04

 AM

2/5
/09

 1:
57

 PM

2/5
/09

 6:
49

 PM

2/5
/09

 11
:42

 PM

2/6
/09

 4:
35

 AM

2/6
/09

 9:
27

 AM

2/6
/09

 2:
20

 PM

2/6
/09

 7:
13

 PM

2/7
/09

 12
:05

 AM

2/7
/09

 4:
58

 AM

2/7
/09

 9:
51

 AM

2/7
/09

 2:
43

 PM

2/7
/09

 7:
36

 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =94.16 %
Total Runoff Volume = 9.144 acre-ft

 

RB-AR47727



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-29 

 

D.D.I 8 
TS23

2008-09 Event 23

0

5

10

15

20

25

30

35

2/1
3/0

9 2
:25

 AM

2/1
3/0

9 7
:18

 AM

2/1
3/0

9 1
2:1

0 P
M

2/1
3/0

9 5
:03

 PM

2/1
3/0

9 9
:55

 PM

2/1
4/0

9 2
:48

 AM

2/1
4/0

9 7
:41

 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =18.88 %
Total Runoff Volume = 3.39 acre-ft

 
 

RB-AR47728



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-30 

Dominguez Channel at 116th Street
TS24

2008-09 Event 03

0
100
200
300
400
500
600
700
800
900

1000
1100
1200

11
/3/

08
 11

:40
 AM

11
/3/

08
 4:

33
 PM

11
/3/

08
 9:

25
 PM

11
/4/

08
 2:

18
 AM

11
/4/

08
 7:

10
 AM

11
/4/

08
 12

:03
 PM

11
/4/

08
 4:

56
 PM

11
/4/

08
 9:

48
 PM

11
/5/

08
 2:

41
 AM

11
/5/

08
 7:

34
 AM

11
/5/

08
 12

:26
 PM

11
/5/

08
 5:

19
 PM

11
/5/

08
 10

:12
 PM

11
/6/

08
 3:

04
 AM

11
/6/

08
 7:

57
 AM

11
/6/

08
 12

:50
 PM

11
/6/

08
 5:

42
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

  Flow Rate (cfs)
First Composite Sample
Last Composite Sample

Percent of Storm Sampled = 100.0 %
Total Runoff Volume = 151.14 acre-ft

 

Dominguez Channel at 116th Street
TS24

2008-09 Event 06

0

100

200

300

400

500

600

700

800

900

1000

11
/25

/08
 5:

33
 AM

11
/25

/08
 10

:26
 AM

11
/25

/08
 3:

19
 PM

11
/25

/08
 8:

11
 PM

11
/26

/08
 1:

04
 AM

11
/26

/08
 5:

57
 AM

11
/26

/08
 10

:49
 AM

11
/26

/08
 3:

42
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)
First Composite Sample
Last Composite Sample

Percent of Storm Sampled =100.0 %
Total Runoff Volume = 188.91 acre-ft

 

Dominguez Channel at 116th Street
TS24

2008-09 Event 09

0

250

500

750

1000

1250

1500

1750

2000

12
/14

/08
 12

:55
 PM

12
/14

/08
 5:

48
 PM

12
/14

/08
 10

:40
 PM

12
/15

/08
 3:

33
 AM

12
/15

/08
 8:

26
 AM

12
/15

/08
 1:

18
 PM

12
/15

/08
 6:

11
 PM

12
/15

/08
 11

:04
 PM

12
/16

/08
 3:

56
 AM

12
/16

/08
 8:

49
 AM

12
/16

/08
 1:

42
 PM

12
/16

/08
 6:

34
 PM

12
/16

/08
 11

:27
 PM

12
/17

/08
 4:

20
 AM

12
/17

/08
 9:

12
 AM

12
/17

/08
 2:

05
 PM

12
/17

/08
 6:

58
 PM

12
/17

/08
 11

:50
 PM

12
/18

/08
 4:

43
 AM

12
/18

/08
 9:

36
 AM

12
/18

/08
 2:

28
 PM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =98.32 %
Total Runoff Volume = 585.63 acre-ft

 

Dominguez Channel at 116th Street
TS24

2008-09 Event 21

0

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

2/5
/09

 4:
12

 AM

2/5
/09

 9:
04

 AM

2/5
/09

 1:
57

 PM

2/5
/09

 6:
49

 PM

2/5
/09

 11
:42

 PM

2/6
/09

 4:
35

 AM

2/6
/09

 9:
27

 AM

2/6
/09

 2:
20

 PM

2/6
/09

 7:
13

 PM

2/7
/09

 12
:05

 AM

2/7
/09

 4:
58

 AM

2/7
/09

 9:
51

 AM

2/7
/09

 2:
43

 PM

2/7
/09

 7:
36

 PM

2/8
/09

 12
:29

 AM

2/8
/09

 5:
21

 AM

2/8
/09

 10
:14

 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled =82.85 %
Total Runoff Volume = 295.13 acre-ft

 

RB-AR47729



 Hydrographs for Catchments 

APPENDIX A Monitored During Storms 
 

  A-31 

 

Dominguez Channel at 116th Street
TS24

2008-09 Event 23

0

50

100

150

200

250

300

350

2/1
2/0

9 2
:02

 AM

2/1
2/0

9 6
:54

 AM

2/1
2/0

9 1
1:4

7 A
M

2/1
2/0

9 4
:40

 PM

2/1
2/0

9 9
:32

 PM

2/1
3/0

9 2
:25

 AM

2/1
3/0

9 7
:18

 AM

2/1
3/0

9 1
2:1

0 P
M

2/1
3/0

9 5
:03

 PM

2/1
3/0

9 9
:55

 PM

2/1
4/0

9 2
:48

 AM

Time

Fl
ow

 R
at

e 
(c

fs
)

Flowrate (cfs)

First Composite Sample

Last Composite Sample

Percent of Storm Sampled = 89.08 %
Total Runoff Volume = 40.13 acre-ft

 
 

RB-AR47730



 Monitoring Results for Mass Emission  

APPENDIX B  and Tributary Monitoring Sites 

RB-AR47731



RB-AR47732



WEATHER CONDITION

STATION NO. S01 S01 S01 S01 S01 S01 S01 S01 S01 S01 S01 S01 S01

STATION NAME Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008- 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event26 2008-09Event15 2008-09Event30 2008-09Event36

DATE
Sample

Type

EPA

Method
PQL

3 Units
11/4/2008 11/25/2008 12/15/2008 12/24/2008 1/23/2009 2/5/2009 2/8/2009 2/13/2009 2/16/2009 3/4/2009 1/12/2009 3/24/2009 5/11/2009

Conventional

Oil and Grease Grab EPA1664A / EPA413.1 1 mg/L -99 1.2 2 6.1 4.5 -99 1.4 1.6

Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99 -99 -99

Cyanide Grab SM4500-CNE 0.01 mg/L -99 -99 -99 -99 -99 -99 -99 -99

pH Comp SM4500H B 0.00 NONE 8.15 7.22 7.17 6.78 7.31 7.96 8.4 8.47

Dissolved Oxygen Grab SM4500 (OG) 1.00 mg/L 13.8 10.5 11.6 10 12 13.14 11.9 14.1

Indicator Bacteria

Total Coliform Grab SM9221B/SM9221E 20.00 MPN/100ml 500000 24000 900000 160000 160000 -99 2200 24000

Fecal Coliform Grab SM9221E/SM9221B 20.00 MPN/100ml 160000 24000 900000 24000 22000 -99 800 1300

Streptococcus Grab SM9230B 20.00 MPN/100ml 300000 240000 500000 300000 9000 40 300 800

Enterococcus Grab SM9230B 20.00 MPN/100ml 300000 130000 500000 300000 9000 40 300 800

General

Chloride Comp SM4110B 2.00 mg/L 74 29.8 17.3 9.89 20.7 147 131 135

Fluoride Comp SM4110B 0.10 mg/L 0.62 0.19 0.2 0.11 -99 0.33 0.59 0.44

Nitrate Comp SM4110B 0.10 mg/L 10.6 5.25 3.8 3.02 3.45 8.87 6.04 6.62

Sulfate Comp SM4110B 1.00 mg/L 137 48.3 22.6 12 30.4 232 196 217

Alkalinity Comp SM2320B 1.00 mg/L 160 66 39 28 55 282 270 268

Hardness Comp SM2340C 2.00 mg/L 280 85 60 50 70 450 460 464

COD Comp SM5220D 10.00 mg/L 85.2 122 35.6 33.9 113 63.9 60.2 42.8

Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L -99 2 1.25 5.25 2.75 -99 -99 -99

Specific Conductance Comp SM2510B 1.00 umhos/cm 799 377 193 126 245 1260 1350 1389

Total Dissolved Solids Comp SM2540C 2.00 mg/L 512 230 122 82 160 828 878 872

Turbidity Comp SM2130B 0.10 NTU 2.26 11.7 9.23 11.1 15.1 1.85 1.1 2.44

Total Suspended Solids Comp SM25400D 1.00 mg/L 14 602 252 38 223 384 77 229 115 175 5 13 140

Volatile Suspended Solids Comp SM2540E 1.00 mg/L 3 176 72 93 72 3 9 30

MBAS Comp SM5540-C 0.05 mg/L 0.38 0.29 0.28 0.1 0.2 0.09 0.26 0.11

Total Organic Carbon Comp SM5310B / EPA415.1 mg/L 10.6 13.9 9.72 7.72 6.77 2.74 6.6 8.3

BOD Comp SM5210B 2.00 mg/L 6.9 27.2 11 7.45 15.5 2.2 6.33 9.22

Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp SM4500-PE 0.05 mg/L 0.18 -99 0.23 0.34 0.09 0.12 0.2 0.05

Total Phosphorus Comp SM4500-PE 0.05 mg/L 0.23 0.49 0.52 0.36 0.58 0.15 0.26 0.42

NH3-N Comp SM4500-NH3 F 0.10 mg/L 0.17 0.71 0.332 -99 0.14 -99 0.18 -99

Nitrate - N Comp SM4110B 0.50 mg/L 2.39 1.19 0.86 0.68 0.78 2 1.35 1.49

Nitrite - N Comp SM4110B 0.03 mg/L -99 0.08 -99 -99 -99 -99 -99 -99

Kjeidahl-N Comp SM4500-NHorg C 0.10 mg/L 1.54 1.87 0.982 1.38 1.02 0.73 1.4 1.06

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 113 -99 -99 -99

Total Aluminum Comp EPA200.8 100.00 ug/L -99 694 562 966 1810 -99 -99 540

Dissolved Antimony Comp EPA200.8 0.50 ug/L 1.3 1.74 1.32 1.4 1.24 0.41 0.66 0.81

Total Antimony Comp EPA200.8 0.50 ug/L 1.42 5.65 2.89 3.81 3.16 0.48 0.68 0.99

Dissolved Arsenic Comp EPA200.8 1.00 ug/L 2.15 1.21 1.14 1 0.94 2 2.2 2.73

Total Arsenic Comp EPA200.8 1.00 ug/L 2.19 3 2.12 2.51 1.76 2.12 2.42 2.76

Dissolved Barium Comp EPA200.8 10.00 ug/L 48 34.7 20.5 22.3 24.2 56.6 61.1 64.3

Total Barium Comp EPA200.8 10.00 ug/L 56.4 179 77 117 77.7 65.7 62.2 97.4

Dissolved Beryllium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Beryllium Comp EPA200.8 0.50 ug/L -99 0.25 -99 0.18 0.12 -99 -99 -99

Dissolved Cadmium Comp EPA200.8 0.25 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Cadmium Comp EPA200.8 0.25 ug/L -99 1.26 0.47 0.76 0.44 0.12 -99 0.18

Dissolved Chromium Comp EPA200.8 0.50 ug/L 3.24 1.3 1.46 1.66 2.3 1.73 1.08 3.2

Total Chromium Comp EPA200.8 0.50 ug/L 3.92 18.3 12.9 19.6 11.6 3.37 1.84 5.43

Dissolved Chromium +6 Comp EPA218.6 0.25 ug/L 0.73 0.29 0.63 0.45 0.71 1.11 -99 0.56

Total Chromium +6 Comp EPA218.6 0.25 ug/L 0.73 0.29 0.63 0.45 0.71 1.11 0.88 0.56

Dissolved Copper Comp EPA200.8 0.50 ug/L 12.6 9.24 11.5 9.87 10.2 5.55 6.94 4.5

Total Copper Comp EPA200.8 0.50 ug/L 18.6 126 50.7 63.1 42.6 10.3 17.4 23.8

Dissolved Iron Comp EPA200.8 100.00 ug/L 78.8 146 82.8 113 92.7 68.1 63.4 -99

Total Iron Comp EPA200.8 100.00 ug/L 319 10500 6360 7980 3610 251 119 1050

Dissolved Lead Comp EPA200.8 0.50 ug/L 1.13 2.23 2.62 2.8 1.69 0.23 -99 -99

Total Lead Comp EPA200.8 0.50 ug/L 2.69 83.3 27.1 52.7 49.6 0.96 0.95 5.58

Dissolved Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Mercury Comp EPA245.1 0.10 ug/L -99 -99 0.194 -99 -99 0.12 0.18 -99

Dissolved Nickel Comp EPA200.8 1.00 ug/L 4.62 4.19 4.28 1.96 2.02 3.56 4.91 4.4

Total Nickel Comp EPA200.8 1.00 ug/L 5.35 20.6 10.9 12.4 7.07 4.3 6.42 6.87

Dissolved Selenium Comp EPA200.8 1.00 ug/L 3.15 0.45 -99 -99 -99 3.55 4.14 3.85

Total Selenium Comp EPA200.8 1.00 ug/L 3.5 0.65 -99 -99 -99 4.11 4.7 3.97

Dissolved Silver Comp EPA200.8 0.25 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Silver Comp EPA200.8 0.25 ug/L -99 0.68 0.18 0.39 0.32 -99 -99 0.36

Dissolved Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2008-2009 Sampling Results for Ballona CreekAppendix B

DryWet

B-1
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WEATHER CONDITION

STATION NO. S01 S01 S01 S01 S01 S01 S01 S01 S01 S01 S01 S01 S01

STATION NAME Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008- 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event26 2008-09Event15 2008-09Event30 2008-09Event36

DATE
Sample

Type

EPA

Method
PQL

3 Units
11/4/2008 11/25/2008 12/15/2008 12/24/2008 1/23/2009 2/5/2009 2/8/2009 2/13/2009 2/16/2009 3/4/2009 1/12/2009 3/24/2009 5/11/2009

2008-2009 Sampling Results for Ballona CreekAppendix B

DryWet

Total Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 0.1 -99 -99 -99 -99

Dissolved Zinc Comp EPA200.8 10.00 ug/L 38.3 50.4 57.8 67.4 54.8 15.4 19.3 14.1

Total Zinc Comp EPA200.8 10.00 ug/L 55.5 475 233 240 188 21.1 25.1 61.5

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Acenaphthylene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Anthracene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(a)pyrene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(g,h,i)perylene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

3,4 Benzofluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(k)flouranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroethoxy)methane Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroisopropyl)ether Comp EPA625 2 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroethyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Ethylhexl)phthalate Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-Chloroethyl vinyl ether Comp EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-Chloronaphthalene Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chrysene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

3,3-Dichlorobenzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Diethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dimethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

di-n-Butyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,6-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2-Diphenylhydrazine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

di-n-Octyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Fluoranthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachloro-cyclopentadiene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Indeno (1,2,3-cd)pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Isophorone Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Naphthalene Comp EPA625 0.20 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Nitrobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-dimethyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-diphenyl amine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-di-n-propyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2,4-Trichlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

alpha-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

beta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

delta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

B-2
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WEATHER CONDITION

STATION NO. S01 S01 S01 S01 S01 S01 S01 S01 S01 S01 S01 S01 S01

STATION NAME Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

Ballona

Creek

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008- 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event26 2008-09Event15 2008-09Event30 2008-09Event36

DATE
Sample

Type

EPA

Method
PQL

3 Units
11/4/2008 11/25/2008 12/15/2008 12/24/2008 1/23/2009 2/5/2009 2/8/2009 2/13/2009 2/16/2009 3/4/2009 1/12/2009 3/24/2009 5/11/2009

2008-2009 Sampling Results for Ballona CreekAppendix B

DryWet

Gamma-BHC (Lindane) Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

alpha-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

gamma-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDD Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDE Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDT Comp EPA608 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dieldrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endosulfan I [alpha] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endosulfan II [beta] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endosulfan sulfate Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endrin aldehyde Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Heptachlor Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Heptachlor Epoxide Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Toxaphene Comp EPA608 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Organophosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-D Comp EPA515.3 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4,5-TP-SILVEX Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/l 0.2 0.86 0.402 -99 0.17 -99 0.22 0.11

Endrin ketone Comp EPA625 1 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates sample was not analyzed

2) -99 indicates concentration below minimum detection level

5) Wet weather suspension of fecal coliform objective applies to 2008-09Event06, 2008-09Event09, and 2008-09Event21

4) Highlighted cells show exceedances

3) PQL = minimum level

B-3
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WEATHER CONDITION

STATION NO. S02 S02 S02 S02 S02 S02 S02 S02 S02 S02 S02 S02 S02

STATION NAME Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event11 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event26 2008-09Event15 2008-09Event30 2008-09Event36

DATE
Sample

Type

EPA

Method
PQL

3 Units 11/4/2008 11/25/2008 12/15/2008 12/24/2008 1/23/2009 2/5/2009 2/8/2009 2/13/2009 2/16/2009 3/4/2009 1/12/2009 3/23/2009 5/11/2009

Conventional

Oil and Grease Grab EPA1664A / EPA413.1 1 mg/L -99 -99 1 1.6 0.6 0.4 0.7 0.9

Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99 -99 -99

Cyanide Grab SM4500-CNE 0.01 mg/L -99 -99 -99 -99 -99 -99 -99 -99

pH Comp SM4500H B 0.00 NONE 8.24 7.82 7.92 8.01 7.79 8.22 7.97 8.24

Dissolved Oxygen Grab SM4500 (OG) 1.00 mg/L 10.6 8.76 10.1 11.2 9.87 10.05 10.9 10.4

Indicator Bacteria

Total Coliform Grab SM9221B/SM9221E 20.00 MPN/100ml 16000 3000 5000 9000 300 170 2400

Fecal Coliform Grab SM9221E/SM9221B 20.00 MPN/100ml 2400 500 1300 80 300 70 130

Streptococcus Grab SM9230B 20.00 MPN/100ml 500 230 2800 220 130 20 40

Enterococcus Grab SM9230B 20.00 MPN/100ml 220 230 2800 220 80 20 40

General

Chloride Comp SM4110B 2.00 mg/L 186 204 127 107 132 172 157 149

Fluoride Comp SM4110B 0.10 mg/L 0.42 0.2 0.316 0.17 0.18 0.19 0.52 0.18

Nitrate Comp SM4110B 0.10 mg/L 9.92 17.3 13.4 11.5 16.7 22.2 25.2 1.44

Sulfate Comp SM4110B 1.00 mg/L 1250 740 491 438 431 575 465 682

Alkalinity Comp SM2320B 1.00 mg/L 369 215 160 165 179 248 204 303

Hardness Comp SM2340C 2.00 mg/L 1400 855 595 550 570 775 605 952

COD Comp SM5220D 10.00 mg/L 62.3 63.5 45 42.7 146 62.5 64.9 33.5

Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L -99 -99 0.62 0.62 -99 -99 -99 -99

Specific Conductance Comp SM2510B 1.00 umhos/cm 4750 3010 1475 1428 1491 2000 1813 2790

Total Dissolved Solids Comp SM2540C 2.00 mg/L 2644 1648 1008 988 1018 1354 1208 1738

Turbidity Comp SM2130B 0.10 NTU 0.77 7.26 5.49 11.9 6.96 0.81 0.69 0.41

Total Suspended Solids Comp SM25400D 1.00 mg/L 14 69 478 7 11 493 31 54 282 9 5 2 6

Volatile Suspended Solids Comp SM2540E 1.00 mg/L 3 18 67 65 16 4 1 3

MBAS Comp SM5540-C 0.05 mg/L 0.1 0.09 -99 -99 0.04 0.04 0.09 0.05

Total Organic Carbon Comp SM5310B / EPA415.1 mg/L 9.5 10.2 8.32 6.99 5.36 4.16 5.58 4.7

BOD Comp SM5210B 2.00 mg/L 2.2 6.2 7.25 3.78 2.09 -99 2.02 -99

Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp SM4500-PE 0.05 mg/L 0.08 0.32 0.3 0.44 0.61 0.4 0.88 0.12

Total Phosphorus Comp SM4500-PE 0.05 mg/L 0.12 0.34 0.97 0.44 0.63 0.33 0.88 0.13

NH3-N Comp SM4500-NH3 F 0.10 mg/L -99 0.2 0.154 -99 -99 -99 0.91 -99

Nitrate - N Comp SM4110B 0.50 mg/L 2.24 3.91 3.02 2.6 3.77 5.01 5.69 0.33

Nitrite - N Comp SM4110B 0.03 mg/L -99 -99 -99 -99 -99 -99 -99 -99

Kjeidahl-N Comp SM4500-NHorg C 0.10 mg/L 0.72 1.57 0.502 0.51 0.72 0.38 1.01 0.44

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 68.6 -99 -99 -99

Total Aluminum Comp EPA200.8 100.00 ug/L -99 93.2 1260 821 954 -99 -99 -99

Dissolved Antimony Comp EPA200.8 0.50 ug/L 0.49 0.5 0.45 0.47 0.43 0.31 0.37 0.33

Total Antimony Comp EPA200.8 0.50 ug/L 0.56 0.66 1.06 1.02 0.5 0.35 0.39 0.35

Dissolved Arsenic Comp EPA200.8 1.00 ug/L 2.9 2.56 1.97 1.97 1.9 1.81 2.04 1.88

Total Arsenic Comp EPA200.8 1.00 ug/L 2.93 2.63 4.04 3.32 1.91 1.83 2.11 2.19

Dissolved Barium Comp EPA200.8 10.00 ug/L 51.5 35.6 25.4 23.1 28 33.5 27.4 36.9

Total Barium Comp EPA200.8 10.00 ug/L 57.3 53.3 106 76.9 34.6 38.9 32.1 41.9

Dissolved Beryllium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Beryllium Comp EPA200.8 0.50 ug/L -99 -99 0.29 0.2 -99 -99 -99 -99

Dissolved Cadmium Comp EPA200.8 0.25 ug/L 0.48 0.32 0.27 0.46 0.36 0.3 -99 -99

Total Cadmium Comp EPA200.8 0.25 ug/L 0.53 1.11 3.98 2.62 0.56 0.34 -99 0.3

Dissolved Chromium Comp EPA200.8 0.50 ug/L 3.28 1.82 1.62 2.23 2.57 -99 -99 2.84

Total Chromium Comp EPA200.8 0.50 ug/L 3.9 3 23.5 15 2.61 0.74 0.98 3.61

Dissolved Chromium +6 Comp EPA218.6 0.25 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Chromium +6 Comp EPA218.6 0.25 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dissolved Copper Comp EPA200.8 0.50 ug/L 2.57 3.09 2.72 2.64 2.81 1.62 2.34 1.63

Total Copper Comp EPA200.8 0.50 ug/L 7.27 9.84 28.9 21.5 9.02 5.21 11.1 7.87

Dissolved Iron Comp EPA200.8 100.00 ug/L -99 66.7 -99 60 77 -99 -99 -99

Total Iron Comp EPA200.8 100.00 ug/L 116 2080 16700 9140 1000 110 80.5 105

Dissolved Lead Comp EPA200.8 0.50 ug/L 0.27 0.19 -99 -99 0.21 -99 -99 -99

Total Lead Comp EPA200.8 0.50 ug/L 0.66 2.02 7.44 5.73 1.15 0.52 0.74 0.62

Dissolved Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 0.11 -99 0.17 -99

Dissolved Nickel Comp EPA200.8 1.00 ug/L 13.3 11 9 8.02 7.4 7.63 7.45 9.33

Total Nickel Comp EPA200.8 1.00 ug/L 14.8 15.9 34.8 23 8.88 8.7 8.05 10.8

Dissolved Selenium Comp EPA200.8 1.00 ug/L 14.5 7.04 6.07 6.47 4.04 5.64 3.86 5.35

Total Selenium Comp EPA200.8 1.00 ug/L 16.7 8.57 6.09 6.69 4.89 5.76 4.16 6.04

Dissolved Silver Comp EPA200.8 0.25 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Silver Comp EPA200.8 0.25 ug/L -99 0.24 -99 0.29 -99 -99 -99 -99

Dissolved Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Thallium Comp EPA200.8 0.50 ug/L -99 -99 0.31 0.2 -99 -99 -99 -99

Dissolved Zinc Comp EPA200.8 10.00 ug/L 20.7 11.7 8.25 9.09 11.1 14.6 16.6 6.33

Total Zinc Comp EPA200.8 10.00 ug/L 36.1 73.6 129 53.4 23.6 22.4 23.8 20

Appendix B 2008-2009 Sampling Results for Malibu Creek

DryWet
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WEATHER CONDITION

STATION NO. S02 S02 S02 S02 S02 S02 S02 S02 S02 S02 S02 S02 S02

STATION NAME Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event11 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event26 2008-09Event15 2008-09Event30 2008-09Event36

DATE
Sample

Type

EPA

Method
PQL

3 Units 11/4/2008 11/25/2008 12/15/2008 12/24/2008 1/23/2009 2/5/2009 2/8/2009 2/13/2009 2/16/2009 3/4/2009 1/12/2009 3/23/2009 5/11/2009

Appendix B 2008-2009 Sampling Results for Malibu Creek

DryWet

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Acenaphthylene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Anthracene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(a)pyrene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(g,h,i)perylene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

3,4 Benzofluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(k)flouranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroethoxy)methane Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroisopropyl)ether Comp EPA625 2 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroethyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Ethylhexl)phthalate Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-Chloroethyl vinyl ether Comp EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-Chloronaphthalene Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chrysene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

3,3-Dichlorobenzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Diethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dimethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

di-n-Butyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,6-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2-Diphenylhydrazine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

di-n-Octyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Fluoranthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachloro-cyclopentadiene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Indeno (1,2,3-cd)pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Isophorone Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Naphthalene Comp EPA625 0.20 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Nitrobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-dimethyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-diphenyl amine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-di-n-propyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2,4-Trichlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

alpha-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

beta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

delta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Gamma-BHC (Lindane) Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

alpha-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

gamma-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDD Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDE Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
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WEATHER CONDITION

STATION NO. S02 S02 S02 S02 S02 S02 S02 S02 S02 S02 S02 S02 S02

STATION NAME Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek

Malibu

Creek
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event11 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event26 2008-09Event15 2008-09Event30 2008-09Event36

DATE
Sample

Type

EPA

Method
PQL

3 Units 11/4/2008 11/25/2008 12/15/2008 12/24/2008 1/23/2009 2/5/2009 2/8/2009 2/13/2009 2/16/2009 3/4/2009 1/12/2009 3/23/2009 5/11/2009

Appendix B 2008-2009 Sampling Results for Malibu Creek

DryWet

4,4'-DDT Comp EPA608 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dieldrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endosulfan I [alpha] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endosulfan II [beta] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endosulfan sulfate Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endrin aldehyde Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Heptachlor Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Heptachlor Epoxide Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Toxaphene Comp EPA608 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Organophosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-D Comp EPA515.3 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4,5-TP-SILVEX Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/l 0.11 0.24 0.186 -99 -99 -99 1.1 -99

Endrin ketone Comp EPA625 1 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates sample was not analyzed

2) -99 indicates concentration below minimum detection level

4) Highlighted cells show exceedances

3) PQL = minimum level
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WEATHER CONDITION
STATION NO. S10 S10 S10 S10 S10 S10 S10 S10 S10 S10 S10 S10 S10 S10
STATION NAME Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event10 2008-09Event11 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event26 2008-09Event15 2008-09Event30 2008-09Event36
DATE PQL3 Units 11/04/2008 11/25/2008 12/15/2008 12/21/2008 12/24/2008 01/23/2009 02/05/2009 02/08/2009 02/13/2009 02/16/2009 03/04/2009 01/12/2009 03/23/2009 05/11/2009
Conventional

Oil and Grease Grab EPA1664A / EPA413.1 1 mg/L 2.9 0.8 1.4 1.2 5.5 -99 0.8 1.2
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99 -99 -99
Cyanide Grab SM4500-CNE 0.01 mg/L 0.01 -99 -99 -99 -99 0.008 0.027 -99
pH Comp SM4500H B 0.00 NONE 7.51 6.88 7.8 7.02 8.24 9.17 8.91
Dissolved Oxygen Grab SM4500 (OG) 1.00 mg/L 6.47 8.88 10.95 9.08 9.78 17.5 13.7 13.5

Indicator Bacteria
Total Coliform Grab SM9221B/SM9221E 20.00 MPN/100ml 16000000 500000 240000 16000 300000 9000 9000 9000
Fecal Coliform Grab SM9221E/SM9221B 20.00 MPN/100ml 16000000 24000 240000 500 16000 1300 230 130
Streptococcus Grab SM9230B 20.00 MPN/100ml 9000000 500000 24000 9000 160000 300 -99 2400
Enterococcus Grab SM9230B 20.00 MPN/100ml 9000000 240000 24000 9000 160000 130 -99 2400

General
Chloride Comp SM4110B 2.00 mg/L 57.6 13.2 22.8 18.1 111 111 137
Fluoride Comp SM4110B 0.10 mg/L 0.53 0.11 -99 -99 0.79 0.69 0.57
Nitrate Comp SM4110B 0.10 mg/L 11.8 4.58 3.82 4.03 7.47 5.34 3.21
Sulfate Comp SM4110B 1.00 mg/L 77.9 19.3 33.6 26 150 180 186
Alkalinity Comp SM2320B 1.00 mg/L 88 39 41 34 144 140 165
Hardness Comp SM2340C 2.00 mg/L 150 80 50 25 235 270 300
COD Comp SM5220D 10.00 mg/L 104 55.6 38.9 86.4 64 61.8 104
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 1.87 1.5 0.62 1.25 4.75 -99 -99 -99
Specific Conductance Comp SM2510B 1.00 umhos/cm 573 177 243 202 1039 1020 1240
Total Dissolved Solids Comp SM2540C 2.00 mg/L 384 114 144 134 674 668 754
Turbidity Comp SM2130B 0.10 NTU 4.44 20.1 27.2 11.8 1.62 2.42 1.6
Total Suspended Solids Comp SM25400D 1.00 mg/L 374 820 95 93 125 486 136 221 252 686 27 16 18
Volatile Suspended Solids Comp SM2540E 1.00 mg/L 87 142 65 47 8 8 7
MBAS Comp SM5540-C 0.05 mg/L 0.67 0.24 0.02 0.25 0.17 0.5 0.19
Total Organic Carbon Comp SM5310B / EPA415.1 mg/L 22.8 11.1 6.93 7.44 6.88 21.9 8.4
BOD Comp SM5210B 2.00 mg/L 30.9 19.8 6.99 14.1 30.5 26.1 34
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Nutrients
Dissolved Phosphorus Comp SM4500-PE 0.05 mg/L 0.37 0.3 0.28 0.15 -99 0.23 0.27
Total Phosphorus Comp SM4500-PE 0.05 mg/L 0.71 0.42 0.64 0.33 -99 0.27 0.38
NH3-N Comp SM4500-NH3 F 0.10 mg/L 0.61 0.73 -99 0.26 0.14 0.52 0.1
Nitrate - N Comp SM4110B 0.50 mg/L 2.66 1.03 0.86 0.91 1.69 1.21 0.72
Nitrite - N Comp SM4110B 0.03 mg/L 0.07 0.05 -99 -99 0.15 0.14 0.2
Kjeidahl-N Comp SM4500-NHorg C 0.10 mg/L 6.48 2.72 0.86 1.33 1.22 2.52 1.48

Metals
Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 153 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 530 1130 1710 1930 39.2 -99 50.3
Dissolved Antimony Comp EPA200.8 0.50 ug/L 2.42 1.58 0.86 1.16 0.56 1.52 0.79
Total Antimony Comp EPA200.8 0.50 ug/L 4.03 5.55 1.64 2.07 0.67 1.53 0.79
Dissolved Arsenic Comp EPA200.8 1.00 ug/L 2.14 1.23 1.01 0.91 1.35 1.86 2.1
Total Arsenic Comp EPA200.8 1.00 ug/L 3.58 3.99 2.83 1.47 1.54 1.86 2.18
Dissolved Barium Comp EPA200.8 10.00 ug/L 36.2 25.4 21 20.8 36.8 47.2 38.7
Total Barium Comp EPA200.8 10.00 ug/L 117 218 146 69 46.7 55.2 45.7
Dissolved Beryllium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 0.50 ug/L -99 0.38 0.31 0.13 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 0.25 ug/L 0.14 -99 0.12 0.11 0.13 0.16 -99
Total Cadmium Comp EPA200.8 0.25 ug/L 0.98 1.93 1 0.47 0.16 0.22 0.18
Dissolved Chromium Comp EPA200.8 0.50 ug/L 2.23 1.38 1.67 2.3 1.49 1 3.23
Total Chromium Comp EPA200.8 0.50 ug/L 14.4 28.5 20.2 9.09 3.21 1.28 4.51
Dissolved Chromium +6 Comp EPA218.6 0.25 ug/L -99 0.3 0.48 0.71 0.39 0.31 -99
Total Chromium +6 Comp EPA218.6 0.25 ug/L -99 0.3 0.48 0.71 0.39 0.31 -99
Dissolved Copper Comp EPA200.8 0.50 ug/L 14.8 10.6 5.63 9.69 4.78 11.9 4.07
Total Copper Comp EPA200.8 0.50 ug/L 63.7 124 34.5 33.4 9.15 20.6 10.5
Dissolved Iron Comp EPA200.8 100.00 ug/L 237 178 119 91.3 -99 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 4860 17900 15200 3190 316 113 115
Dissolved Lead Comp EPA200.8 0.50 ug/L 3.96 5.2 2.04 2.09 0.29 0.65 0.21
Total Lead Comp EPA200.8 0.50 ug/L 51.1 166 29.2 25 1.42 1.38 0.98
Dissolved Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 0.04 -99 -99
Dissolved Nickel Comp EPA200.8 1.00 ug/L 8.71 4.05 2.28 2.75 4.78 6.9 5.26
Total Nickel Comp EPA200.8 1.00 ug/L 17.1 26.7 15.7 7.48 5.18 7.94 6.11
Dissolved Selenium Comp EPA200.8 1.00 ug/L 1.22 -99 -99 -99 2.14 2.61 3.2
Total Selenium Comp EPA200.8 1.00 ug/L 1.86 -99 -99 -99 2.34 2.69 3.32
Dissolved Silver Comp EPA200.8 0.25 ug/L -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 0.25 ug/L 0.36 0.41 0.19 0.12 -99 -99 -99
Dissolved Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 0.50 ug/L -99 -99 0.17 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 10.00 ug/L 38.5 78.3 29.9 57.5 20.3 28.7 13.4
Total Zinc Comp EPA200.8 10.00 ug/L 264 936 140 147 43 31.5 25.7

Semi-Volatiles Organics (EPA 625)
2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Dry

Appendix B 2008-2009 Sampling Results for Los Angeles River

Mass Emission Monitoring
Wet

Sample
Type

EPA
Method
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WEATHER CONDITION
STATION NO. S10 S10 S10 S10 S10 S10 S10 S10 S10 S10 S10 S10 S10 S10
STATION NAME Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event10 2008-09Event11 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event26 2008-09Event15 2008-09Event30 2008-09Event36
DATE PQL3 Units 11/04/2008 11/25/2008 12/15/2008 12/21/2008 12/24/2008 01/23/2009 02/05/2009 02/08/2009 02/13/2009 02/16/2009 03/04/2009 01/12/2009 03/23/2009 05/11/2009

Dry

Appendix B 2008-2009 Sampling Results for Los Angeles River

Mass Emission Monitoring
Wet

Sample
Type

EPA
Method

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Base/Neutral
Acenaphthene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 2 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Comp EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.20 ug/L -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides
Aldrin EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA608 0.01 ug/L -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
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WEATHER CONDITION
STATION NO. S10 S10 S10 S10 S10 S10 S10 S10 S10 S10 S10 S10 S10 S10
STATION NAME Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
Los Angeles

River
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event10 2008-09Event11 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event26 2008-09Event15 2008-09Event30 2008-09Event36
DATE PQL3 Units 11/04/2008 11/25/2008 12/15/2008 12/21/2008 12/24/2008 01/23/2009 02/05/2009 02/08/2009 02/13/2009 02/16/2009 03/04/2009 01/12/2009 03/23/2009 05/11/2009

Dry

Appendix B 2008-2009 Sampling Results for Los Angeles River

Mass Emission Monitoring
Wet

Sample
Type

EPA
Method

Heptachlor Epoxide Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA608 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls 
Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Organophosphate Pesticides
Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 5.00 ug/L -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other
Ammonia Comp SM4500-NH3 F 0.1 mg/l 0.74 0.88 -99 0.32 0.16 0.63 0.12
Endrin ketone Comp EPA625 1 ug/L -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:
1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection level

5) Wet weather suspension of fecal coliform objective applies to 2008-09Event06, 2008-09Event09, and 2008-09Event21
4) Highlighted cells show exceedances
3) PQL = minimum level
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WEATHER CONDITION
STATION NO. S13 S13 S13 S13 S13 S13 S13 S13 S13 S13 S13 S13 S13 S13
STATION NAME Coyote

Creek
Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event10 2008-09Event11 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event26 2008-09Event15 2008-09Event30 2008-09Event36
DATE PQL3 Units 11/04/2008 11/25/2008 12/15/2008 12/21/2008 12/24/2008 01/23/2009 02/05/2009 02/08/2009 02/13/2009 02/16/2009 03/04/2009 01/12/2009 03/23/2009 05/11/2009
Conventional

Oil and Grease Grab EPA1664A / EPA413.1 1 mg/L 2.1 1.1 1.1 3.6 0.7 -99 0.9 0.5
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99 -99 -99
Cyanide Grab SM4500-CNE 0.01 mg/L -99 -99 -99 -99 -99 0.015 0.01 0.014
pH Comp SM4500H B 0.00 NONE 7.38 6.98 7.42 7.1 7.3 8.42 8.23 8.66
Dissolved Oxygen Grab SM4500 (OG) 1.00 mg/L 11.1 10.3 9.87 9.54 13.6 20.7 12.1 14.5

Indicator Bacteria
Total Coliform Grab SM9221B/SM9221E 20.00 MPN/100ml 16000000 30000 240000 160000 5000 1700 5000 3000
Fecal Coliform Grab SM9221E/SM9221B 20.00 MPN/100ml 2200000 24000 90000 5000 1300 300 230 800
Streptococcus Grab SM9230B 20.00 MPN/100ml 1700000 240000 240000 17000 50000 230 230 40
Enterococcus Grab SM9230B 20.00 MPN/100ml 1700000 240000 130000 17000 50000 80 230 40

General
Chloride Comp SM4110B 2.00 mg/L 29 31.9 20.8 21.4 19.6 153 149 193
Fluoride Comp SM4110B 0.10 mg/L 0.33 0.14 -99 0.1 -99 0.93 0.95 1.15
Nitrate Comp SM4110B 0.10 mg/L 10.4 7.51 5.34 4.1 3.59 17.2 7.33 5.28
Sulfate Comp SM4110B 1.00 mg/L 45.9 53.3 34.7 35.7 33 261 239 332
Alkalinity Comp SM2320B 1.00 mg/L 66 50 61 55 41 254 215 234
Hardness Comp SM2340C 2.00 mg/L 130 75 90 100 60 400 310 356
COD Comp SM5220D 10.00 mg/L 102 50.5 71.9 161 35.1 97.1 78.3 62
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 1.62 1.5 1 0.87 0.5 -99 -99 -99
Specific Conductance Comp SM2510B 1.00 umhos/cm 367 344 252 266 231 1776 1472 1962
Total Dissolved Solids Comp SM2540C 2.00 mg/L 240 222 162 164 134 1148 952 1200
Turbidity Comp SM2130B 0.10 NTU 5.67 9.39 44.4 6.65 14.1 2.03 1.48 0.98
Total Suspended Solids Comp SM25400D 1.00 mg/L 1038 159 431 87 27 202 235 90 191 85 97 9 17 6
Volatile Suspended Solids Comp SM2540E 1.00 mg/L 231 47 62 53 50 4 8 2
MBAS Comp SM5540-C 0.05 mg/L 0.36 0.3 -99 0.29 0.1 0.12 0.37 0.16
Total Organic Carbon Comp SM5310B / EPA415.1 mg/L 27.4 10.2 10.7 10.7 4.65 5.32 17.5 28
BOD Comp SM5210B 2.00 mg/L 39 15.3 13.3 10.3 6.51 18.8 10.8 11.2
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Nutrients
Dissolved Phosphorus Comp SM4500-PE 0.05 mg/L 0.23 0.25 0.48 0.22 0.12 -99 0.05 -99
Total Phosphorus Comp SM4500-PE 0.05 mg/L 1.02 0.49 1.21 0.49 0.59 -99 0.06 0.06
NH3-N Comp SM4500-NH3 F 0.10 mg/L 0.61 0.43 0.33 -99 0.12 -99 -99 -99
Nitrate - N Comp SM4110B 0.50 mg/L 2.35 1.7 1.21 0.93 0.81 2.75 1.66 1.19
Nitrite - N Comp SM4110B 0.03 mg/L 0.08 -99 -99 -99 -99 0.13 -99 0.07
Kjeidahl-N Comp SM4500-NHorg C 0.10 mg/L 7.04 1.49 0.97 0.82 0.81 0.8 1.8 1.22

Metals
Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 118 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 872 189 2280 1020 1930 -99 -99 -99
Dissolved Antimony Comp EPA200.8 0.50 ug/L 2.71 1.28 0.95 1.27 0.84 0.53 1.73 0.81
Total Antimony Comp EPA200.8 0.50 ug/L 5.55 2.14 1.56 3.41 1.76 0.56 1.79 0.82
Dissolved Arsenic Comp EPA200.8 1.00 ug/L 2.49 1.36 1.43 1.64 0.87 3.06 3.13 4.71
Total Arsenic Comp EPA200.8 1.00 ug/L 6.76 2.16 3.24 4.26 1.73 3.22 3.28 5.19
Dissolved Barium Comp EPA200.8 10.00 ug/L 34.2 25.9 34.7 21.8 20.3 48.7 48.7 45.8
Total Barium Comp EPA200.8 10.00 ug/L 256 62 247 125 66.4 55.6 51.1 51.4
Dissolved Beryllium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 0.50 ug/L 0.28 -99 0.48 0.21 0.12 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 0.25 ug/L -99 -99 0.11 -99 -99 0.23 -99 -99
Total Cadmium Comp EPA200.8 0.25 ug/L 1.49 2.01 2.55 0.76 0.38 0.25 -99 -99
Dissolved Chromium Comp EPA200.8 0.50 ug/L 1.98 1.37 1.09 1.66 1.58 1.34 4.06 4.56
Total Chromium Comp EPA200.8 0.50 ug/L 21 5.43 23.8 18 8.59 2.23 4.38 5.66
Dissolved Chromium +6 Comp EPA218.6 0.25 ug/L -99 0.27 0.37 0.39 0.54 0.59 0.33 -99
Total Chromium +6 Comp EPA218.6 0.25 ug/L -99 0.27 0.37 0.39 0.54 0.59 0.33 -99
Dissolved Copper Comp EPA200.8 0.50 ug/L 14.3 8.18 5.17 7.47 5.08 6.18 9.34 3.99
Total Copper Comp EPA200.8 0.50 ug/L 170 30.9 31.8 56 27.8 9.34 16.6 9.48
Dissolved Iron Comp EPA200.8 100.00 ug/L 340 58.2 77.5 -99 93.3 -99 -99 -99
Total Iron Comp EPA200.8 100.00 ug/L 9870 3220 19900 8470 3350 119 90.8 114
Dissolved Lead Comp EPA200.8 0.50 ug/L 3.19 1.12 1.45 0.74 1.07 -99 -99 -99
Total Lead Comp EPA200.8 0.50 ug/L 58.8 12.9 36 30.8 15.2 0.59 0.68 0.76
Dissolved Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Dissolved Nickel Comp EPA200.8 1.00 ug/L 7.42 3.71 2.3 2.62 1.84 3.99 5.49 3.91
Total Nickel Comp EPA200.8 1.00 ug/L 23.8 10.1 19.8 15.3 7.1 4.52 6.21 4.69
Dissolved Selenium Comp EPA200.8 1.00 ug/L 0.95 -99 0.93 -99 -99 4.79 3.67 5.81
Total Selenium Comp EPA200.8 1.00 ug/L 1.67 1.01 1.19 0.54 -99 4.8 3.69 6.26
Dissolved Silver Comp EPA200.8 0.25 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 0.25 ug/L 0.57 0.52 -99 0.24 0.11 -99 -99 -99
Dissolved Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 0.50 ug/L -99 -99 0.44 0.11 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 10.00 ug/L 9870 44.4 13.6 27.8 30.5 9.89 20.2 14.7
Total Zinc Comp EPA200.8 10.00 ug/L 774 193 173 266 128 15.6 23.5 19.6

Semi-Volatiles Organics (EPA 625)
2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Sample
Type

EPA
Method

Appendix B 2008-2009 Sampling Results for Coyote Creek

Dry
Mass Emission Monitoring

Wet
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WEATHER CONDITION
STATION NO. S13 S13 S13 S13 S13 S13 S13 S13 S13 S13 S13 S13 S13 S13
STATION NAME Coyote

Creek
Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event10 2008-09Event11 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event26 2008-09Event15 2008-09Event30 2008-09Event36
DATE PQL3 Units 11/04/2008 11/25/2008 12/15/2008 12/21/2008 12/24/2008 01/23/2009 02/05/2009 02/08/2009 02/13/2009 02/16/2009 03/04/2009 01/12/2009 03/23/2009 05/11/2009

Sample
Type

EPA
Method

Appendix B 2008-2009 Sampling Results for Coyote Creek

Dry
Mass Emission Monitoring

Wet

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Base/Neutral
Acenaphthene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 2 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Comp EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.20 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides
Aldrin EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA608 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
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WEATHER CONDITION
STATION NO. S13 S13 S13 S13 S13 S13 S13 S13 S13 S13 S13 S13 S13 S13
STATION NAME Coyote

Creek
Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

Coyote
Creek

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event10 2008-09Event11 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event26 2008-09Event15 2008-09Event30 2008-09Event36
DATE PQL3 Units 11/04/2008 11/25/2008 12/15/2008 12/21/2008 12/24/2008 01/23/2009 02/05/2009 02/08/2009 02/13/2009 02/16/2009 03/04/2009 01/12/2009 03/23/2009 05/11/2009

Sample
Type

EPA
Method

Appendix B 2008-2009 Sampling Results for Coyote Creek

Dry
Mass Emission Monitoring

Wet

Heptachlor Epoxide Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA608 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls 
Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Organophosphate Pesticides
Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Other
Ammonia Comp SM4500-NH3 F 0.1 mg/l 0.74 0.52 0.4 -99 0.14 -99 -99 -99
Endrin ketone Comp EPA625 1 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Note:
1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection level

5) Wet weather suspension of fecal coliform objective applies to 2008-09Event06, 2008-09Event09, and 2008-09Event21
4) Highlighted cells show exceedances
3) PQL = minimum level
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WEATHER CONDITION
STATION NO. S14 S14 S14 S14 S14 S14 S14 S14 S14 S14 S14 S14 S14
STATION NAME San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event11 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event26 2008-09Event15 2008-09Event30 2008-09Event36
DATE PQL3 Units 11/04/2008 11/26/2008 12/15/2008 12/24/2008 01/23/2009 02/05/2009 02/08/2009 02/13/2009 02/16/2009 03/04/2009 01/12/2009 03/23/2009 05/11/2009
Conventional

Oil and Grease Grab EPA1664A / EPA413.1 1 mg/L -99 0.6 -99 0.7 -99 0.5 1.3 -99
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99 -99 -99
Cyanide Grab SM4500-CNE 0.01 mg/L 0.01 -99 0.01 0.009 -99 0.015 0.01 0.013
pH Comp SM4500H B 0.00 NONE 8.22 6.92 7.34 7.52 7.48 8.29 7.53 8.53
Dissolved Oxygen Grab SM4500 (OG) 1.00 mg/L 7.83 7.84 9.29 9.44 12.7 9.36 8.18 8.03

Indicator Bacteria
Total Coliform Grab SM9221B/SM9221E 20.00 MPN/100ml 1700000 240000 28000 2200 5000 9000 160000 1700
Fecal Coliform Grab SM9221E/SM9221B 20.00 MPN/100ml 900000 50000 1400 80 1300 1300 500 230
Streptococcus Grab SM9230B 20.00 MPN/100ml 170000 300000 500 40 800 230 -99 -99
Enterococcus Grab SM9230B 20.00 MPN/100ml 170000 240000 500 40 800 230 -99 -99

General
Chloride Comp SM4110B 2.00 mg/L 93.7 22.8 55.1 34.1 48.5 166 81.9 108
Fluoride Comp SM4110B 0.10 mg/L 0.52 -99 0.12 0.11 0.13 0.29 0.51 0.91
Nitrate Comp SM4110B 0.10 mg/L 24.7 7.61 12.1 7.24 4.99 27.2 25.1 26.2
Sulfate Comp SM4110B 1.00 mg/L 120 40.7 76.2 52.7 58.3 219 113 117
Alkalinity Comp SM2320B 1.00 mg/L 138 50 72 55 89 172 119 151
Hardness Comp SM2340C 2.00 mg/L 230 90 145 105 150 325 210 236
COD Comp SM5220D 10.00 mg/L 66.5 66.9 46.2 60.3 65.1 63.2 60.5 25
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L -99 0.75 0.37 1.12 -99 -99 -99 -99
Specific Conductance Comp SM2510B 1.00 umhos/cm 845 275 499 364 486 1241 828 1045
Total Dissolved Solids Comp SM2540C 2.00 mg/L 554 180 302 214 290 764 516 620
Turbidity Comp SM2130B 0.10 NTU 3.25 18.1 6.33 30.5 16.1 1.22 1.84 1.3
Total Suspended Solids Comp SM25400D 1.00 mg/L 16 211 261 64 55 113 74 156 87 76 13 21 17
Volatile Suspended Solids Comp SM2540E 1.00 mg/L 4 45 37 8 24 6 7 3
MBAS Comp SM5540-C 0.05 mg/L 0.37 0.1 0.08 -99 0.03 0.09 0.26 0.08
Total Organic Carbon Comp SM5310B / EPA415.1 mg/L 13.2 8.94 7.11 5.68 5.33 4.91 10.1 9.5
BOD Comp SM5210B 2.00 mg/L 13.7 11.8 8 4.56 7.42 14.8 11.7 10.6
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Nutrients
Dissolved Phosphorus Comp SM4500-PE 0.05 mg/L 0.23 0.23 0.15 0.3 0.07 -99 0.33 0.28
Total Phosphorus Comp SM4500-PE 0.05 mg/L 0.58 0.44 0.44 0.41 0.13 -99 0.42 0.47
NH3-N Comp SM4500-NH3 F 0.10 mg/L 0.97 0.31 -99 -99 0.11 0.33 0.38 0.4
Nitrate - N Comp SM4110B 0.50 mg/L 5.58 1.72 2.73 1.63 1.13 6.14 5.67 5.91
Nitrite - N Comp SM4110B 0.03 mg/L -99 0.04 -99 -99 -99 0.07 -99 0.04
Kjeidahl-N Comp SM4500-NHorg C 0.10 mg/L 2.44 3.24 0.6 0.62 0.9 1.25 1.98 1.18

Metals
Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 165 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L -99 635 675 2340 1360 -99 -99 292
Dissolved Antimony Comp EPA200.8 0.50 ug/L 1.14 0.94 0.6 0.61 0.53 0.47 0.88 0.62
Total Antimony Comp EPA200.8 0.50 ug/L 1.24 2.05 1.19 1.05 0.89 0.62 0.89 0.68
Dissolved Arsenic Comp EPA200.8 1.00 ug/L 1.57 1.22 1.08 0.99 1.13 1.18 1.43 1.6
Total Arsenic Comp EPA200.8 1.00 ug/L 1.7 2.87 2.24 2.8 1.9 1.23 1.51 1.61
Dissolved Barium Comp EPA200.8 10.00 ug/L 37.7 22.3 29.1 26.2 33.3 56.4 34.3 42.3
Total Barium Comp EPA200.8 10.00 ug/L 50.8 120 85.2 153 63.1 64.8 35.9 52
Dissolved Beryllium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 0.50 ug/L -99 0.22 0.17 0.39 0.11 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 0.25 ug/L -99 -99 -99 -99 0.1 0.12 -99 -99
Total Cadmium Comp EPA200.8 0.25 ug/L -99 0.74 0.47 0.54 0.37 0.14 -99 -99
Dissolved Chromium Comp EPA200.8 0.50 ug/L 2.98 0.99 1.1 1.42 2.19 1.05 0.78 1.7
Total Chromium Comp EPA200.8 0.50 ug/L 3.53 15.4 11.6 25.7 6.91 3.02 1.03 1.73
Dissolved Chromium +6 Comp EPA218.6 0.25 ug/L -99 -99 0.25 0.26 0.38 0.35 -99 -99
Total Chromium +6 Comp EPA218.6 0.25 ug/L -99 -99 0.25 0.26 0.38 0.35 -99 -99
Dissolved Copper Comp EPA200.8 0.50 ug/L 5.76 4.84 3.47 3.26 3.12 2.95 5.21 3.73
Total Copper Comp EPA200.8 0.50 ug/L 11.4 43.8 23.9 31.4 15.7 7.11 10.7 10.5
Dissolved Iron Comp EPA200.8 100.00 ug/L 80.7 125 -99 95.9 150 -99 52.6 -99
Total Iron Comp EPA200.8 100.00 ug/L 452 10300 7740 17700 2970 375 119 618
Dissolved Lead Comp EPA200.8 0.50 ug/L 0.81 1.72 1.1 1.06 1.01 0.25 0.29 0.23
Total Lead Comp EPA200.8 0.50 ug/L 1.97 42.3 14.6 17.7 7.49 1.49 0.8 1.8
Dissolved Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA245.1 0.10 ug/L -99 -99 0.15 -99 -99 -99 0.11 -99
Dissolved Nickel Comp EPA200.8 1.00 ug/L 4.42 3.01 2.66 4.53 2.38 4.32 4.2 4.69
Total Nickel Comp EPA200.8 1.00 ug/L 5.23 15.3 9.38 18.6 6.43 5 4.82 5.82
Dissolved Selenium Comp EPA200.8 1.00 ug/L 1.23 0.71 0.68 -99 -99 2.11 1.23 1.22
Total Selenium Comp EPA200.8 1.00 ug/L 1.42 0.97 0.71 -99 0.6 2.36 1.4 1.41
Dissolved Silver Comp EPA200.8 0.25 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 0.25 ug/L -99 0.24 -99 0.11 -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Appendix B 2008-2009 Sampling Results for San Gabriel River

Mass Emission Monitoring

Sample
Type

EPA
Method

Wet Dry
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WEATHER CONDITION
STATION NO. S14 S14 S14 S14 S14 S14 S14 S14 S14 S14 S14 S14 S14
STATION NAME San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event11 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event26 2008-09Event15 2008-09Event30 2008-09Event36
DATE PQL3 Units 11/04/2008 11/26/2008 12/15/2008 12/24/2008 01/23/2009 02/05/2009 02/08/2009 02/13/2009 02/16/2009 03/04/2009 01/12/2009 03/23/2009 05/11/2009

Appendix B 2008-2009 Sampling Results for San Gabriel River

Mass Emission Monitoring

Sample
Type

EPA
Method

Wet Dry

Total Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 0.2 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 10.00 ug/L 35.7 18.5 23.2 14.9 16.4 34.7 26.3 31.5
Total Zinc Comp EPA200.8 10.00 ug/L 48.4 223 143 100 58 46.1 28.2 44.2

Semi-Volatiles Organics (EPA 625)
2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 0.89 -99 -99

Base/Neutral
Acenaphthene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 2 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Comp EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.20 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides
Aldrin EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
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WEATHER CONDITION
STATION NO. S14 S14 S14 S14 S14 S14 S14 S14 S14 S14 S14 S14 S14
STATION NAME San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
San Gabriel

River
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event11 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event26 2008-09Event15 2008-09Event30 2008-09Event36
DATE PQL3 Units 11/04/2008 11/26/2008 12/15/2008 12/24/2008 01/23/2009 02/05/2009 02/08/2009 02/13/2009 02/16/2009 03/04/2009 01/12/2009 03/23/2009 05/11/2009

Appendix B 2008-2009 Sampling Results for San Gabriel River

Mass Emission Monitoring

Sample
Type

EPA
Method

Wet Dry

Gamma-BHC (Lindane) Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA608 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA608 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls 
Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Organophosphate Pesticides
Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4-D Comp EPA515.3 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Other
Ammonia Comp SM4500-NH3 F 0.1 mg/l 1.18 0.38 -99 -99 0.13 0.4 0.46 0.48
Endrin ketone Comp EPA625 1 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Note:
1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection level
3) PQL = minimum level

5) Wet weather suspension of fecal coliform objective applies to 2008-09Event06, 2008-09Event09, and 2008-09Event21
4) Highlighted cells show exceedances
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WEATHER CONDITION

STATION NO. S28 S28 S28 S28 S28 S28 S28 S28 S28 S28 S28 S28 S28

STATION NAME Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event10 2008-09Event11 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event15 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/4/2008 11/25/2008 12/15/2008 12/21/2008 12/24/2008 1/23/2009 2/5/2009 2/8/2009 2/13/2009 2/16/2009 1/12/2009 3/23/2009 5/11/2009

Conventional

Oil and Grease Grab EPA1664A / EPA413.1 1 mg/L 0.5 1.1 2.5 4.4 5.4 0.5 1.2 0.6

Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 0.17 -99 -99

Cyanide Grab SM4500-CNE 0.01 mg/L -99 -99 -99 -99 -99 0.01 -99 -99

pH Comp SM4500H B 0.00 NONE 6.85 6.82 6.7 7.08 6.79 8.28 8.67 8.72

Dissolved Oxygen Grab SM4500 (OG) 1.00 mg/L 12.5 10.3 11.3 10.2 12 15.04 15.5 16.6

Indicator Bacteria

Total Coliform Grab SM9221B/SM9221E 20.00 MPN/100ml 900000 90000 160000 240000 240000 3000 300 30000

Fecal Coliform Grab SM9221E/SM9221B 20.00 MPN/100ml 900000 22000 160000 22000 3000 90 20 1300

Streptococcus Grab SM9230B 20.00 MPN/100ml 35000 24000 30000 24000 50000 230 500 -99

Enterococcus Grab SM9230B 20.00 MPN/100ml 35000 13000 30000 24000 50000 230 500 -99

General

Chloride Comp SM4110B 2.00 mg/L 19.4 22.1 11.2 11.6 14.6 159 162 164

Fluoride Comp SM4110B 0.10 mg/L 0.26 0.13 0.105 0.13 -99 0.67 0.66 0.82

Nitrate Comp SM4110B 0.10 mg/L 5.99 5.53 3.74 3.31 2.68 9.95 12.6 5.68

Sulfate Comp SM4110B 1.00 mg/L 24 24.3 11.3 11.9 12.6 152 122 149

Alkalinity Comp SM2320B 1.00 mg/L 28 44 22 21 28 206 201 193

Hardness Comp SM2340C 2.00 mg/L 110 60 35 30 50 330 325 300

COD Comp SM5220D 10.00 mg/L 75.5 62.9 35.2 34.7 48.2 127 88.7 47.2

Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 0.62 1.5 1.12 3.75 3.25 -99 -99 -99

Specific Conductance Comp SM2510B 1.00 umhos/cm 194 211 108 131 136 1174 1287 1285

Total Dissolved Solids Comp SM2540C 2.00 mg/L 116 138 64 82 82 724 810 726

Turbidity Comp SM2130B 0.10 NTU 6.23 9.82 12.9 10.4 17.5 2.6 2.32 1.16

Total Suspended Solids Comp SM25400D 1.00 mg/L 281 169 121 104 104 206 152 76 253 66 21 63 5

Volatile Suspended Solids Comp SM2540E 1.00 mg/L 77 56 28 39 65 6 13 3

MBAS Comp SM5540-C 0.05 mg/L 0.64 0.53 0.36 0.41 0.29 0.23 0.49 0.18

Total Organic Carbon Comp SM5310B / EPA415.1 mg/L 15.8 14.3 8.59 8.59 7.02 5.38 17.6 9.8

BOD Comp SM5210B 2.00 mg/L 21.4 19.7 7.7 8.91 13.5 9.8 8.78 15.4

Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp SM4500-PE 0.05 mg/L -99 0.11 0.23 0.35 0.21 -99 0.29 0.31

Total Phosphorus Comp SM4500-PE 0.05 mg/L 0.42 0.37 0.49 0.68 0.46 0.36 0.55 0.39

NH3-N Comp SM4500-NH3 F 0.10 mg/L 0.36 0.65 0.247 -99 0.23 -99 0.14 0.19

Nitrate - N Comp SM4110B 0.50 mg/L 1.35 1.25 0.84 0.75 0.61 2.25 2.85 1.28

Nitrite - N Comp SM4110B 0.03 mg/L -99 0.04 -99 -99 -99 -99 -99 0.04

Kjeidahl-N Comp SM4500-NHorg C 0.10 mg/L 3.66 3.16 0.726 0.82 0.63 0.84 2.46 1.42

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 348 -99 -99 -99

Total Aluminum Comp EPA200.8 100.00 ug/L 388 245 316 417 1860 -99 -99 93.2

Dissolved Antimony Comp EPA200.8 0.50 ug/L 2.61 1.84 1.23 1.74 1.58 1.35 2.52 1.28

Total Antimony Comp EPA200.8 0.50 ug/L 4.39 3.96 2.58 3.7 2.88 1.49 2.52 1.29

Dissolved Arsenic Comp EPA200.8 1.00 ug/L 1.36 1.39 1.14 1.44 1.39 1.72 1.82 1.94

Total Arsenic Comp EPA200.8 1.00 ug/L 2.2 2.24 1.78 2.07 2.53 1.81 1.89 2.06

Dissolved Barium Comp EPA200.8 10.00 ug/L 21 24.4 15.6 18.4 20.6 72.7 74.1 80.8

Total Barium Comp EPA200.8 10.00 ug/L 85.3 83.8 51.2 66.3 111 82.4 76.3 87.6

Dissolved Beryllium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Beryllium Comp EPA200.8 0.50 ug/L -99 -99 -99 0.1 0.21 -99 -99 -99

Dissolved Cadmium Comp EPA200.8 0.25 ug/L -99 -99 -99 0.11 0.13 0.13 0.14 -99

Total Cadmium Comp EPA200.8 0.25 ug/L 0.82 0.62 0.37 0.45 0.75 0.16 0.18 -99

Dissolved Chromium Comp EPA200.8 0.50 ug/L 1.79 2.12 1.42 2.05 2.25 1.86 1.24 3.51

Total Chromium Comp EPA200.8 0.50 ug/L 10.9 9.15 7.58 10.3 12.8 2.27 1.51 4.5

Dissolved Chromium +6 Comp EPA218.6 0.25 ug/L 0.28 1.27 0.77 0.71 0.88 0.86 0.66 -99

Total Chromium +6 Comp EPA218.6 0.25 ug/L 0.28 1.27 0.77 0.71 0.88 0.86 0.66 -99

Dissolved Copper Comp EPA200.8 0.50 ug/L 21.6 18 13.8 14.2 14.1 8.93 18.2 7.17

Total Copper Comp EPA200.8 0.50 ug/L 92.4 73.1 46.3 51.4 54.6 14.2 24.4 14.9

Dissolved Iron Comp EPA200.8 100.00 ug/L 210 82.7 59.9 59.9 148 -99 -99 -99

Total Iron Comp EPA200.8 100.00 ug/L 3270 3890 2590 3050 4580 397 97.2 203

Dissolved Lead Comp EPA200.8 0.50 ug/L 2.5 1.45 1.6 1.47 1.73 0.4 0.24 0.2

Total Lead Comp EPA200.8 0.50 ug/L 22.9 23.9 14.7 21.7 26.3 1.6 0.83 1.25

Dissolved Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Mercury Comp EPA245.1 0.10 ug/L -99 -99 0.105 -99 -99 -99 -99 -99

Dissolved Nickel Comp EPA200.8 1.00 ug/L 6.25 4.83 2.43 2.39 2.33 3.64 6.04 4.03

Total Nickel Comp EPA200.8 1.00 ug/L 12.4 11.1 6.33 7.07 9.26 4.23 6.5 4.97

Dissolved Selenium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 -99 4.13 2.33 2.09

Total Selenium Comp EPA200.8 1.00 ug/L 0.64 -99 -99 -99 -99 4.78 2.48 2.13

Dissolved Silver Comp EPA200.8 0.25 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Silver Comp EPA200.8 0.25 ug/L 0.18 0.2 -99 0.14 0.14 -99 -99 -99

Dissolved Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dry

Appendix B 2008-2009 Sampling Results for Dominguez Channel
Mass Emission Monitoring

Wet

Sample

Type

EPA

Method
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WEATHER CONDITION

STATION NO. S28 S28 S28 S28 S28 S28 S28 S28 S28 S28 S28 S28 S28

STATION NAME Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event10 2008-09Event11 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event15 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/4/2008 11/25/2008 12/15/2008 12/21/2008 12/24/2008 1/23/2009 2/5/2009 2/8/2009 2/13/2009 2/16/2009 1/12/2009 3/23/2009 5/11/2009

Dry

Appendix B 2008-2009 Sampling Results for Dominguez Channel
Mass Emission Monitoring

Wet

Sample

Type

EPA

Method

Total Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dissolved Zinc Comp EPA200.8 10.00 ug/L 148 109 87.2 83.3 88.1 22.5 25.9 11

Total Zinc Comp EPA200.8 10.00 ug/L 387 338 234 210 254 36.8 30.5 22.7

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Acenaphthylene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Anthracene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(a)pyrene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(g,h,i)perylene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

3,4 Benzofluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(k)flouranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroethoxy)methane Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroisopropyl)ether Comp EPA625 2 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroethyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Ethylhexl)phthalate Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-Chloroethyl vinyl ether Comp EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99 -99

2-Chloronaphthalene Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chrysene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

3,3-Dichlorobenzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Diethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dimethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

di-n-Butyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,6-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2-Diphenylhydrazine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

di-n-Octyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Fluoranthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachloro-cyclopentadiene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Indeno (1,2,3-cd)pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Isophorone Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Naphthalene Comp EPA625 0.20 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Nitrobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-dimethyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-diphenyl amine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-di-n-propyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2,4-Trichlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

alpha-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

beta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

delta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
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WEATHER CONDITION

STATION NO. S28 S28 S28 S28 S28 S28 S28 S28 S28 S28 S28 S28 S28

STATION NAME Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

Dominguez

Channel

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event10 2008-09Event11 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event15 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/4/2008 11/25/2008 12/15/2008 12/21/2008 12/24/2008 1/23/2009 2/5/2009 2/8/2009 2/13/2009 2/16/2009 1/12/2009 3/23/2009 5/11/2009

Dry

Appendix B 2008-2009 Sampling Results for Dominguez Channel
Mass Emission Monitoring

Wet

Sample

Type

EPA

Method

Gamma-BHC (Lindane) Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

alpha-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

gamma-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDD Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDE Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDT Comp EPA608 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dieldrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endosulfan I [alpha] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endosulfan II [beta] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endosulfan sulfate Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endrin aldehyde Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Heptachlor Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Heptachlor Epoxide Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Toxaphene Comp EPA608 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Organophosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-D Comp EPA515.3 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4,5-TP-SILVEX Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/l 0.44 0.79 0.299 -99 0.27 0.11 0.17 0.23

Endrin ketone Comp EPA625 1 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates sample was not analyzed

2) -99 indicates concentration below minimum detection level

5) Wet weather suspension of fecal coliform objective applies to 2008-09Event06, 2008-09Event09, and 2008-09Event21

4) Highlighted cells show exceedances

3) PQL = minimum level
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WEATHER CONDITION

STATION NO. S29 S29 S29 S29 S29 S29 S29

STATION NAME Santa Clara

River

Santa Clara

River

Santa Clara

River

Santa Clara

River

Santa Clara

River

Santa Clara

River

Santa Clara

River

EVENT CODE 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event15 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/26/2008 12/15/2008 2/5/2009 2/13/2009 1/12/2009 3/24/2009 5/11/2009

Conventional

Oil and Grease Grab EPA1664A / EPA413.1 1 mg/L 0.7 -99 1.8 2 -99 1.1 -99

Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99 -99

Cyanide Grab SM4500-CNE 0.01 mg/L -99 -99 -99 -99 -99 0.012 0.008

pH Comp SM4500H B 0.00 NONE 6.7 7.96 7.13 7.25 7.88 7.92 7.5

Dissolved Oxygen Grab SM4500 (OG) 1.00 mg/L 10.8 11.7 11.5 11.8 9.6 8.79 10.5

Indicator Bacteria

Total Coliform Grab SM9221B/SM9221E 20.00 MPN/100ml 300000 90000 50000 160000 3000 1110 3000

Fecal Coliform Grab SM9221E/SM9221B 20.00 MPN/100ml 9000 16000 3000 5000 40 230 800

Streptococcus Grab SM9230B 20.00 MPN/100ml 160000 24000 9000 16000 20 230 800

Enterococcus Grab SM9230B 20.00 MPN/100ml 160000 24000 9000 16000 20 130 80

General

Chloride Comp SM4110B 2.00 mg/L 23.7 17.1 13.5 15.8 109 107 104

Fluoride Comp SM4110B 0.10 mg/L 0.05 -99 -99 -99 0.56 0.51 0.35

Nitrate Comp SM4110B 0.10 mg/L 4.41 3.74 3.72 2.77 6.24 7.82 7.88

Sulfate Comp SM4110B 1.00 mg/L 35 27.3 22.8 33.6 200 191 189

Alkalinity Comp SM2320B 1.00 mg/L 50 50 55 48 289 262 261

Hardness Comp SM2340C 2.00 mg/L 85 90 70 70 410 390 416

COD Comp SM5220D 10.00 mg/L 37.3 67.7 33.7 20.8 59.1 46.6 93.4

Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 0.62 -99 0.75 0.75 -99 -99 -99

Specific Conductance Comp SM2510B 1.00 umhos/cm 265 220 204 229 1220 1212 1263

Total Dissolved Solids Comp SM2540C 2.00 mg/L 174 136 136 130 810 802 764

Turbidity Comp SM2130B 0.10 NTU 216 202 25.4 87.7 0.6 1.01 0.58

Total Suspended Solids Comp SM25400D 1.00 mg/L 518 1983 718 644 3 5 5

Volatile Suspended Solids Comp SM2540E 1.00 mg/L 79 364 101 86 -99 2 2

MBAS Comp SM5540-C 0.05 mg/L 0.05 -99 -99 -99 -99 0.07 0.07

Total Organic Carbon Comp SM5310B / EPA415.1 mg/L 8.92 10.6 5.79 3.63 1.66 2.05 1.8

BOD Comp SM5210B 2.00 mg/L 10.7 8.3 6.52 6.27 -99 -99 -99

Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp SM4500-PE 0.05 mg/L 0.14 0.28 0.36 0.14 -99 0.218 0.22

Total Phosphorus Comp SM4500-PE 0.05 mg/L 0.92 0.94 0.68 0.76 -99 0.219 0.22

NH3-N Comp SM4500-NH3 F 0.10 mg/L 0.15 0.15 -99 -99 -99 -99 -99

Nitrate - N Comp SM4110B 0.50 mg/L 1 0.84 0.84 0.63 1.41 1.77 1.78

Nitrite - N Comp SM4110B 0.03 mg/L -99 -99 -99 -99 -99 -99 -99

Kjeidahl-N Comp SM4500-NHorg C 0.10 mg/L 0.97 1.42 0.45 0.7 0.38 0.712 0.4

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 752 -99 -99 -99

Total Aluminum Comp EPA200.8 100.00 ug/L 171 5800 5430 7690 -99 -99 -99

Dissolved Antimony Comp EPA200.8 0.50 ug/L 0.72 0.66 0.69 0.57 -99 0.25 0.21

Total Antimony Comp EPA200.8 0.50 ug/L 1.34 1.05 1.52 0.99 0.2 0.26 0.21

Dissolved Arsenic Comp EPA200.8 1.00 ug/L 1.31 1.32 1.08 0.85 1.22 1.35 1.24

Total Arsenic Comp EPA200.8 1.00 ug/L 4.17 4.33 4.18 2.82 1.25 1.43 1.5

Dissolved Barium Comp EPA200.8 10.00 ug/L 29.2 31.3 19.5 23.7 53.8 62.2 56.6

Total Barium Comp EPA200.8 10.00 ug/L 273 495 401 126 57.9 64.9 61.9

Dissolved Beryllium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Total Beryllium Comp EPA200.8 0.50 ug/L 0.63 1.13 0.92 0.5 -99 -99 -99

Dissolved Cadmium Comp EPA200.8 0.25 ug/L -99 -99 -99 -99 0.11 -99 -99

Total Cadmium Comp EPA200.8 0.25 ug/L 1.23 1.28 1.3 0.35 0.12 -99 -99

Dissolved Chromium Comp EPA200.8 0.50 ug/L 1.1 0.87 1.49 1.87 3.16 2.58 2.33

Total Chromium Comp EPA200.8 0.50 ug/L 33.9 46.4 41.9 17.1 4.11 2.9 2.94

Dissolved Chromium +6 Comp EPA218.6 0.25 ug/L -99 -99 0.34 0.28 -99 -99 -99

Total Chromium +6 Comp EPA218.6 0.25 ug/L 0.11 -99 0.34 0.28 -99 -99 -99

Dissolved Copper Comp EPA200.8 0.50 ug/L 5.26 3.82 4.21 3.7 0.99 1.71 1.64

Total Copper Comp EPA200.8 0.50 ug/L 51.7 39.6 49 24.6 4.41 7.92 6.78

Dissolved Iron Comp EPA200.8 100.00 ug/L 314 171 173 434 -99 -99 -99

Total Iron Comp EPA200.8 100.00 ug/L 31000 44400 39600 12100 73.7 83.9 96.6

Dissolved Lead Comp EPA200.8 0.50 ug/L 1.14 2.35 1.15 1.57 -99 -99 -99

Total Lead Comp EPA200.8 0.50 ug/L 27.7 110 53.8 15.3 0.29 0.68 0.43

Dissolved Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99

Total Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99

Dissolved Nickel Comp EPA200.8 1.00 ug/L 3.15 1.76 3.44 1.94 10.2 10.9 10.9

Total Nickel Comp EPA200.8 1.00 ug/L 27.9 27.9 31 11.9 10.8 11.6 11.6

Dissolved Selenium Comp EPA200.8 1.00 ug/L -99 -99 -99 -99 2.24 2 2.33

Total Selenium Comp EPA200.8 1.00 ug/L -99 -99 0.78 -99 2.92 2.27 2.63

Dissolved Silver Comp EPA200.8 0.25 ug/L -99 -99 -99 -99 -99 -99 -99

Wet

Sample

Type

EPA

Method

Appendix B 2008-2009 Sampling Results for Santa Clara River

Dry

Mass Emission Monitoring
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WEATHER CONDITION

STATION NO. S29 S29 S29 S29 S29 S29 S29

STATION NAME Santa Clara

River

Santa Clara

River

Santa Clara

River

Santa Clara

River

Santa Clara

River

Santa Clara

River

Santa Clara

River

EVENT CODE 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event15 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/26/2008 12/15/2008 2/5/2009 2/13/2009 1/12/2009 3/24/2009 5/11/2009

Wet

Sample

Type

EPA

Method

Appendix B 2008-2009 Sampling Results for Santa Clara River

Dry

Mass Emission Monitoring

Total Silver Comp EPA200.8 0.25 ug/L 0.41 0.13 0.39 0.1 -99 -99 -99

Dissolved Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Total Thallium Comp EPA200.8 0.50 ug/L -99 0.37 0.39 0.12 -99 -99 -99

Dissolved Zinc Comp EPA200.8 10.00 ug/L 12.8 16.3 27.2 12.2 9.23 10.6 6.59

Total Zinc Comp EPA200.8 10.00 ug/L 163 168 170 80.1 11.1 17.2 19.9

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99

2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99

4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99

4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99

Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Acenaphthylene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Anthracene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Benzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99

1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99

Benzo(a)pyrene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Benzo(g,h,i)perylene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

3,4 Benzofluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99

Benzo(k)flouranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroethoxy)methane Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroisopropyl)ether Comp EPA625 2 ug/L -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroethyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Bis(2-Ethylhexl)phthalate Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99

4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99

2-Chloroethyl vinyl ether Comp EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99 -99

2-Chloronaphthalene Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99

4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99

Chrysene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99

Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99

1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

3,3-Dichlorobenzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99

Diethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Dimethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

di-n-Butyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99

2,4-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99

2,6-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99

4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99

1,2-Diphenylhydrazine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

di-n-Octyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99

Fluoranthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99

Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99

Hexachlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Hexachloro-cyclopentadiene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99

Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Indeno (1,2,3-cd)pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99

Isophorone Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Naphthalene Comp EPA625 0.20 ug/L -99 -99 -99 -99 -99 -99 -99

Nitrobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

N-Nitroso-dimethyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99

N-Nitroso-diphenyl amine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

N-Nitroso-di-n-propyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99

Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99

Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99

1,2,4-Trichlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides
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WEATHER CONDITION

STATION NO. S29 S29 S29 S29 S29 S29 S29

STATION NAME Santa Clara

River

Santa Clara

River

Santa Clara

River

Santa Clara

River

Santa Clara

River

Santa Clara

River

Santa Clara

River

EVENT CODE 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event15 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/26/2008 12/15/2008 2/5/2009 2/13/2009 1/12/2009 3/24/2009 5/11/2009

Wet

Sample

Type

EPA

Method

Appendix B 2008-2009 Sampling Results for Santa Clara River

Dry

Mass Emission Monitoring

Aldrin EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99

alpha-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99

beta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99

delta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99

Gamma-BHC (Lindane) Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99

alpha-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99

gamma-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99

Chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99

4,4'-DDD Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99

4,4'-DDE Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99

4,4'-DDT Comp EPA608 0.01 ug/L -99 -99 -99 -99 -99 -99 -99

Dieldrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99

Endosulfan I [alpha] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99

Endosulfan II [beta] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99

Endosulfan sulfate Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99

Endrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99

Endrin aldehyde Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99

Heptachlor Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99

Heptachlor Epoxide Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99

Toxaphene Comp EPA608 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99

Organophosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99

Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99

Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99

2,4-D Comp EPA515.3 5.00 ug/L -99 -99 -99 -99 -99 -99 -99

2,4,5-TP-SILVEX Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/l 0.18 0.18 -99 -99 -99 -99 -99

Endrin ketone Comp EPA625 1 ug/L -99 -99 -99 -99 -99 -99 -99

Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates sample was not analyzed

2) -99 indicates concentration below minimum detection level

3) PQL = minimum level

4) Highlighted cells show exceedances
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Appendix B

WEATHER CONDITION
STATION NO. TS19 TS19 TS19 TS19 TS19 TS19 TS19 TS19
STATION NAME Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36
DATE PQL3 Units 11/04/2008 11/25/2008 12/15/2008 02/05/2009 02/13/2009 01/13/2009 03/23/2009 05/11/2009
Conventional

Oil and Grease Grab EPA1664A / EPA413.1 1 mg/L 1.5 3.1 3.5 7.3 2.9 -99 -99 0.5
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99 -99 -99
Cyanide Grab SM4500-CNE 0.01 mg/L 0.011 -99.000 -99.000 -99 0.007 -99 -99 -99
pH Comp SM4500H B 0.00 NONE 6.52 6.35 6.97 6.79 6.95 8.25 8.17 8.73
Dissolved Oxygen Grab SM4500 (OG) 1.00 mg/L 9.09 10.50 10.10 8.41 12.3 16.1 11.3 12.6

Indicator Bacteria
Total Coliform Grab SM9221B/SM9221E 20.00 MPN/100ml 300000 90000 240000 300000 160000 5000 90000 90000
Fecal Coliform Grab SM9221E/SM9221B 20.00 MPN/100ml 90000 24000 160000 90000 2200 500 24000 9000
Streptococcus Grab SM9230B 20.00 MPN/100ml 900000 900000 300000 900000 16000 40 9000 2400
Enterococcus Grab SM9230B 20.00 MPN/100ml 170000 900000 300000 900000 5000 40 9000 2400

General
Chloride Comp SM4110B 2.00 mg/L 26.6 21.8 24 24 16.2 155 160 186
Fluoride Comp SM4110B 0.10 mg/L 0.47 0.17 0.13 0.21 -99 0.74 0.96 1.07
Nitrate Comp SM4110B 0.10 mg/L 2.79 1.95 8.26 2.44 2.38 0.93 1.79 1.52
Sulfate Comp SM4110B 1.00 mg/L 35.3 22.1 29.6 27 13 199 214 295
Alkalinity Comp SM2320B 1.00 mg/L 50 33 33 41 34 103 127 117
Hardness Comp SM2340C 2.00 mg/L 90 55 60 55 30 295 295 372
COD Comp SM5220D 10.00 mg/L 112 67.1 60.2 50.5 133 62.7 675 117
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 2 4 2.12 9.37 0.87 -99 -99 -99
Specific Conductance Comp SM2510B 1.00 umhos/cm 274 191 263 233 138 1378 1388 1670
Total Dissolved Solids Comp SM2540C 2.00 mg/L 164 120 150 148 90 792 846 1036
Turbidity Comp SM2130B 0.10 NTU 6.69 9.11 8.77 6.44 20.6 2.14 1.83 2.69
Total Suspended Solids Comp SM25400D 1.00 mg/L 954 292 67 215 236 20 92 18
Volatile Suspended Solids Comp SM2540E 1.00 mg/L 309 101 20 89 84 5 44 9
MBAS Comp SM5540-C 0.05 mg/L 0.64 0.71 0.65 0.47 -99 0.2 0.75 0.33
Total Organic Carbon Comp SM5310B / EPA415.1 mg/L 31.5 15.4 15.2 11.7 8.77 8.88 33 22.1
BOD Comp SM5210B 2.00 mg/L 39.2 32.6 18.5 13.4 21.1 8.41 12.4 11.3
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Nutrients
Dissolved Phosphorus Comp SM4500-PE 0.05 mg/L 0.26 0.2 0.29 0.33 0.06 -99 0.12 -99
Total Phosphorus Comp SM4500-PE 0.05 mg/L 1.09 0.25 0.5 0.58 0.55 -99 0.31 0.2
NH3-N Comp SM4500-NH3 F 0.10 mg/L 1.68 2.28 0.63 -99 0.3 -99 0.23 0.11
Nitrate - N Comp SM4110B 0.50 mg/L 0.63 0.44 1.86 0.55 0.54 0.21 0.4 0.34
Nitrite - N Comp SM4110B 0.03 mg/L 0.24 0.32 -99 -99 -99 -99 -99 -99
Kjeidahl-N Comp SM4500-NHorg C 0.10 mg/L 3.76 5.24 1.78 1.27 1.04 0.62 4.7 1.76

Metals
Dissolved Aluminum Comp EPA200.8 100.00 ug/L 64 -99 -99 -99 241 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 1150 255 243 580 1990 -99 -99 91.2
Dissolved Antimony Comp EPA200.8 0.50 ug/L 3.25 1.72 1.83 2.24 1.78 1.03 2.3 1.19
Total Antimony Comp EPA200.8 0.50 ug/L 6.8 3.98 2.81 4.29 3.57 1.08 2.37 1.25
Dissolved Arsenic Comp EPA200.8 1.00 ug/L 2.12 1.21 1.77 1.53 1.15 2.33 3.2 4.21
Total Arsenic Comp EPA200.8 1.00 ug/L 6.2 2.14 2.32 2.73 2.11 2.4 3.23 4.22
Dissolved Barium Comp EPA200.8 10.00 ug/L 38.1 22.7 22.2 23.4 21.8 94.7 95.9 91.9
Total Barium Comp EPA200.8 10.00 ug/L 319 96.3 55.2 102 105 101 96.1 102
Dissolved Beryllium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 0.50 ug/L 0.29 -99 -99 0.13 0.13 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 0.25 ug/L 0.38 -99 0.2 0.11 0.16 0.24 -99 -99
Total Cadmium Comp EPA200.8 0.25 ug/L 2.81 0.81 0.47 1.49 0.73 0.24 -99 -99
Dissolved Chromium Comp EPA200.8 0.50 ug/L 3.56 1.75 2.88 2.08 2.46 0.84 0.87 4.14
Total Chromium Comp EPA200.8 0.50 ug/L 32.3 8.71 8.02 14.2 12.6 1.03 1.13 5.19
Dissolved Chromium +6 Comp EPA218.6 0.25 ug/L -99 -99 0.67 0.36 0.62 -99 -99 -99
Total Chromium +6 Comp EPA218.6 0.25 ug/L -99 -99 0.67 0.36 0.62 -99 -99 -99
Dissolved Copper Comp EPA200.8 0.50 ug/L 28.7 13.6 15 10 11.9 9.46 15.9 7.65
Total Copper Comp EPA200.8 0.50 ug/L 235 59.4 36.5 60.9 45.2 12.9 24.4 13.2
Dissolved Iron Comp EPA200.8 100.00 ug/L 786 124 85.7 88.5 210 56.3 70.9 72.9
Total Iron Comp EPA200.8 100.00 ug/L 12300 2420 2110 4310 4060 156 125 271
Dissolved Lead Comp EPA200.8 0.50 ug/L 6.95 1.47 2.31 1.36 3.04 0.36 0.32 0.4
Total Lead Comp EPA200.8 0.50 ug/L 97.6 31.2 16.3 33.1 31.2 0.87 0.89 1.35
Dissolved Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 0.18 0.16 -99 -99
Dissolved Nickel Comp EPA200.8 1.00 ug/L 10.2 5.97 5.04 3.75 2.9 4.35 7.85 7.16
Total Nickel Comp EPA200.8 1.00 ug/L 30.4 13.3 8.03 11.1 9.12 4.78 8.24 8.45
Dissolved Selenium Comp EPA200.8 1.00 ug/L 0.61 -99 -99 -99 -99 2.14 2.61 2.39
Total Selenium Comp EPA200.8 1.00 ug/L 0.91 1.28 0.67 -99 -99 2.17 3.11 2.98
Dissolved Silver Comp EPA200.8 0.25 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 0.25 ug/L 0.65 -99 0.4 0.21 0.19 -99 -99 -99
Dissolved Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 10.00 ug/L 141 130 158 129 112 31.8 50 53.3
Total Zinc Comp EPA200.8 10.00 ug/L 1540 414 282 416 306 35.9 50.8 68.9

Semi-Volatiles Organics (EPA 625)
2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2008-2009 Sampling Results for Dominguez Channel-TRIB - Project No. 1232 (TS19)

Dry
Tributary Monitoring

Wet

Sample
Type

EPA
Method

B-22

RB-AR47754



Appendix B

WEATHER CONDITION
STATION NO. TS19 TS19 TS19 TS19 TS19 TS19 TS19 TS19
STATION NAME Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36
DATE PQL3 Units 11/04/2008 11/25/2008 12/15/2008 02/05/2009 02/13/2009 01/13/2009 03/23/2009 05/11/2009

2008-2009 Sampling Results for Dominguez Channel-TRIB - Project No. 1232 (TS19)

Dry
Tributary Monitoring

Wet

Sample
Type

EPA
Method

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Base/Neutral
Acenaphthene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 2 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Comp EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.20 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides
Aldrin EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA608 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
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Appendix B

WEATHER CONDITION
STATION NO. TS19 TS19 TS19 TS19 TS19 TS19 TS19 TS19
STATION NAME Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
Dominguez Channel-TRIB - 

Project No. 1232
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36
DATE PQL3 Units 11/04/2008 11/25/2008 12/15/2008 02/05/2009 02/13/2009 01/13/2009 03/23/2009 05/11/2009

2008-2009 Sampling Results for Dominguez Channel-TRIB - Project No. 1232 (TS19)

Dry
Tributary Monitoring

Wet

Sample
Type

EPA
Method

Heptachlor Epoxide Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA608 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls 
Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Organophosphate Pesticides
Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 12.1 -99
2,4-D Comp EPA515.3 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Other
Ammonia Comp SM4500-NH3 F 0.1 mg/l 2.03 2.76 0.76 -99 0.37 -99 0.27 0.13
Endrin ketone Comp EPA625 1 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Note:
1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection level

5) Wet weather suspension of fecal coliform objective applies to 2008-09Event06, 2008-09Event09, and 2008-09Event21
4) Highlighted cells show exceedances
3) PQL = minimum level
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Appendix B

WEATHER CONDITION
STATION NO. TS20 TS20 TS20 TS20 TS20 TS20 TS20 TS20
STATION NAME Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36
DATE PQL3 Units 11/04/2008 11/25/2008 12/15/2008 02/05/2009 02/13/2009 01/13/2009 03/23/2009 05/11/2009
Conventional

Oil and Grease Grab EPA1664A / EPA413.1 1 mg/L 1.1 1 3.7 3.9 4.1 0.4 -99 0.4
Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99 -99 -99
Cyanide Grab SM4500-CNE 0.01 mg/L 0.011 -99 -99 -99 -99 -99 0.007 0.006
pH Comp SM4500H B 0.00 NONE 6.6 7.15 7.9 7.41 8.8 8.43 8.07 8.75
Dissolved Oxygen Grab SM4500 (OG) 1.00 mg/L 9.24 10.7 10.6 9.56 11.2 17.7 15.4 15.8

Indicator Bacteria
Total Coliform Grab SM9221B/SM9221E 20.00 MPN/100ml 1600000 160000 160000 160000 500000 90000 240000 230
Fecal Coliform Grab SM9221E/SM9221B 20.00 MPN/100ml 50000 9000 30000 16000 22000 2800 5000 20
Streptococcus Grab SM9230B 20.00 MPN/100ml 240000 170000 24000 35000 50000 170 230 230
Enterococcus Grab SM9230B 20.00 MPN/100ml 240000 35000 24000 35000 50000 170 230 230

General
Chloride Comp SM4110B 2.00 mg/L 76.6 174 3625 60 56.3 1193 975 1302
Fluoride Comp SM4110B 0.10 mg/L 0.24 0.12 0.18 -99 -99 0.51 0.89 1.59
Nitrate Comp SM4110B 0.10 mg/L 9.26 7.47 5 5.26 2.74 1.09 2.74 2.01
Sulfate Comp SM4110B 1.00 mg/L 155 349 820 107 102 2513 1990 2641
Alkalinity Comp SM2320B 1.00 mg/L 33 55 72 41 63 199 176 261
Hardness Comp SM2340C 2.00 mg/L 110 190 1315 95 75 1370 1050 1652
COD Comp SM5220D 10.00 mg/L 69.3 67.6 343 53.6 50.9 124 268 197
Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 0.75 1.5 0.75 1.62 2.25 -99 -99 -99
Specific Conductance Comp SM2510B 1.00 umhos/cm 687 1162 10820 562 518 9750 7080 10830
Total Dissolved Solids Comp SM2540C 2.00 mg/L 426 778 6920 328 304 6384 4630 7380
Turbidity Comp SM2130B 0.10 NTU 4.54 25.4 6.22 11.5 12.2 18.9 3.41 1.36
Total Suspended Solids Comp SM25400D 1.00 mg/L 238 71 75 115 174 18 187 171
Volatile Suspended Solids Comp SM2540E 1.00 mg/L 56 23 15 24 49 8 44 69
MBAS Comp SM5540-C 0.05 mg/L 0.66 0.31 0.37 0.35 0.27 0.43 1 0.32
Total Organic Carbon Comp SM5310B / EPA415.1 mg/L 16.8 12.9 10.9 9.48 8.07 14.1 46.8 27.1
BOD Comp SM5210B 2.00 mg/L 13.6 11.9 7.5 6.72 7.67 6.1 82.4 10.8
Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Nutrients
Dissolved Phosphorus Comp SM4500-PE 0.05 mg/L 0.2 -99 0.22 0.36 0.12 -99 0.11 0.1
Total Phosphorus Comp SM4500-PE 0.05 mg/L 0.59 0.34 0.45 0.43 0.39 0.1 0.24 0.12
NH3-N Comp SM4500-NH3 F 0.10 mg/L 0.42 0.27 0.29 -99 0.15 -99 0.57 -99
Nitrate - N Comp SM4110B 0.50 mg/L 2.09 1.67 1.13 1.19 0.62 0.25 0.67 0.45
Nitrite - N Comp SM4110B 0.03 mg/L -99 0.03 -99 -99 -99 -99 0.27 -99
Kjeidahl-N Comp SM4500-NHorg C 0.10 mg/L 0.64 1.44 0.74 0.97 1 1.48 4.54 3.02

Metals
Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 128 -99 -99 -99
Total Aluminum Comp EPA200.8 100.00 ug/L 378 213 167 292 1390 -99 74.4 250
Dissolved Antimony Comp EPA200.8 0.50 ug/L 1.36 1.07 0.84 1.1 0.98 1.12 2.22 1.55
Total Antimony Comp EPA200.8 0.50 ug/L 2.88 1.68 1.51 1.8 1.9 1.22 2.25 1.6
Dissolved Arsenic Comp EPA200.8 1.00 ug/L 1.74 1.97 8.98 1.53 1.68 4.48 5.5 6.96
Total Arsenic Comp EPA200.8 1.00 ug/L 2.58 2.74 9.87 2 2.13 4.69 5.59 7.38
Dissolved Barium Comp EPA200.8 10.00 ug/L 19.3 28 28.4 19 19.6 48.3 59.9 57.8
Total Barium Comp EPA200.8 10.00 ug/L 76.2 54.4 44.9 44.6 52.2 52.4 62.8 69.8
Dissolved Beryllium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Total Beryllium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 0.1 -99 -99 -99
Dissolved Cadmium Comp EPA200.8 0.25 ug/L -99 -99 -99 -99 -99 0.35 -99 -99
Total Cadmium Comp EPA200.8 0.25 ug/L 0.4 0.16 -99 0.21 0.25 0.38 -99 -99
Dissolved Chromium Comp EPA200.8 0.50 ug/L 1.7 1.51 1.77 1.81 2.08 2.11 1.48 1.72
Total Chromium Comp EPA200.8 0.50 ug/L 9.78 4.88 4.98 6.58 7.04 2.18 1.85 3.27
Dissolved Chromium +6 Comp EPA218.6 0.25 ug/L -99 0.3 -99 0.52 0.57 -99 -99 -99
Total Chromium +6 Comp EPA218.6 0.25 ug/L -99 0.3 -99 0.52 0.57 -99 -99 -99
Dissolved Copper Comp EPA200.8 0.50 ug/L 17.7 10.6 15.2 8.51 10.7 16 19.4 16.2
Total Copper Comp EPA200.8 0.50 ug/L 52 23.7 27.9 25.6 30.3 18.9 27.7 25
Dissolved Iron Comp EPA200.8 100.00 ug/L 219 89.9 73.9 85.5 112 50.9 83.6 56.2
Total Iron Comp EPA200.8 100.00 ug/L 3490 1560 1840 2340 2160 153 183 598
Dissolved Lead Comp EPA200.8 0.50 ug/L 1.83 0.95 1.08 1.45 0.93 0.28 0.39 0.39
Total Lead Comp EPA200.8 0.50 ug/L 17.8 9.75 6.25 9.02 10.3 0.75 1.04 1.82
Dissolved Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Total Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 0.16 0.12 -99
Dissolved Nickel Comp EPA200.8 1.00 ug/L 5.23 3.83 5.13 2.31 2.33 7.3 10.6 11.9
Total Nickel Comp EPA200.8 1.00 ug/L 11.4 7.45 7.25 5.61 5.21 7.81 11 13.4
Dissolved Selenium Comp EPA200.8 1.00 ug/L 1.55 2.04 29.2 -99 0.55 17.5 15 22.1
Total Selenium Comp EPA200.8 1.00 ug/L 2.36 4.26 31.6 -99 0.65 17.8 15.2 22.4
Dissolved Silver Comp EPA200.8 0.25 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Total Silver Comp EPA200.8 0.25 ug/L 0.29 -99 -99 0.11 -99 -99 -99 -99
Dissolved Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Total Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Dissolved Zinc Comp EPA200.8 10.00 ug/L 120 62.9 50.6 52.2 55.6 25.3 76.7 25.2
Total Zinc Comp EPA200.8 10.00 ug/L 304 168 143 113 198 32.2 79.6 47.1

Semi-Volatiles Organics (EPA 625)
2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2008-2009 Sampling Results for Dominguez Channel TRIB - PD 669 (TS20)

Dry
Tributary Monitoring

Wet

Sample
Type

EPA
Method
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Appendix B

WEATHER CONDITION
STATION NO. TS20 TS20 TS20 TS20 TS20 TS20 TS20 TS20
STATION NAME Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36
DATE PQL3 Units 11/04/2008 11/25/2008 12/15/2008 02/05/2009 02/13/2009 01/13/2009 03/23/2009 05/11/2009

2008-2009 Sampling Results for Dominguez Channel TRIB - PD 669 (TS20)

Dry
Tributary Monitoring

Wet

Sample
Type

EPA
Method

2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Base/Neutral
Acenaphthene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Acenaphthylene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Anthracene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Benzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Benzo(a)pyrene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Benzo(g,h,i)perylene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
3,4 Benzofluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Benzo(k)flouranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethoxy)methane Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroisopropyl)ether Comp EPA625 2 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Bis(2-Chloroethyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Bis(2-Ethylhexl)phthalate Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2-Chloroethyl vinyl ether Comp EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2-Chloronaphthalene Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Chrysene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
3,3-Dichlorobenzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Diethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Dimethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
di-n-Butyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,6-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,2-Diphenylhydrazine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
di-n-Octyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Fluoranthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Hexachlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Hexachloro-cyclopentadiene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Indeno (1,2,3-cd)pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Isophorone Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Naphthalene Comp EPA625 0.20 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Nitrobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
N-Nitroso-dimethyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
N-Nitroso-diphenyl amine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
N-Nitroso-di-n-propyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
1,2,4-Trichlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides
Aldrin EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
alpha-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
beta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
delta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Gamma-BHC (Lindane) Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
alpha-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
gamma-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4,4'-DDD Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4,4'-DDE Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
4,4'-DDT Comp EPA608 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Dieldrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endosulfan I [alpha] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endosulfan II [beta] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endosulfan sulfate Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Endrin aldehyde Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Heptachlor Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Heptachlor Epoxide Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Toxaphene Comp EPA608 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
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Appendix B

WEATHER CONDITION
STATION NO. TS20 TS20 TS20 TS20 TS20 TS20 TS20 TS20
STATION NAME Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
Dominguez Channel TRIB - 

PD 669
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36
DATE PQL3 Units 11/04/2008 11/25/2008 12/15/2008 02/05/2009 02/13/2009 01/13/2009 03/23/2009 05/11/2009

2008-2009 Sampling Results for Dominguez Channel TRIB - PD 669 (TS20)

Dry
Tributary Monitoring

Wet

Sample
Type

EPA
Method

Polychlorinated Biphenyls 
Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Organophosphate Pesticides
Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Herbicides
Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 11.2 -99
2,4-D Comp EPA515.3 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99
2,4,5-TP-SILVEX Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Other
Ammonia Comp SM4500-NH3 F 0.1 mg/l 0.57 0.33 0.36 -99 0.18 -99 0.69 0.11
Endrin ketone Comp EPA625 1 ug/L -99 -99 -99 -99 -99 -99 -99 -99
Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Note:
1) blank cell indicates sample was not analyzed
2) -99 indicates concentration below minimum detection level

5) Wet weather suspension of fecal coliform objective applies to 2008-09Event06, 2008-09Event09, and 2008-09Event21
4) Highlighted cells show exceedances
3) PQL = minimum level
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Appendix B

WEATHER CONDITION

STATION NO. TS21 TS21 TS21 TS21 TS21 TS21 TS21 TS21

STATION NAME Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/4/2008 11/25/2008 12/15/2008 2/5/2009 2/13/2009 1/13/2009 3/23/2009 5/11/2009

Conventional

Oil and Grease Grab EPA1664A / EPA413.1 1 mg/L 3.3 1.3 1.3 4.7 5.1 -99 -99 -99

Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99 -99 -99

Cyanide Grab SM4500-CNE 0.01 mg/L 0.013 -99 -99 -99 -99 0.008 -99 -99

pH Comp SM4500H B 0.00 NONE 6.14 6.48 6.64 6.53 7.22 8.27 8.62 8.71

Dissolved Oxygen Grab SM4500 (OG) 1.00 mg/L 8.74 10.3 11.3 8.82 9.35 8.82 10.5 9.93

Indicator Bacteria

Total Coliform Grab SM9221B/SM9221E 20.00 MPN/100ml 1600000 160000 90000 160000 240000 160000 160000 800

Fecal Coliform Grab SM9221E/SM9221B 20.00 MPN/100ml 240000 9000 16000 22000 5000 340 220 230

Streptococcus Grab SM9230B 20.00 MPN/100ml 1600000 160000 28000 9000 9000 230 300 500

Enterococcus Grab SM9230B 20.00 MPN/100ml 1600000 160000 28000 9000 9000 230 300 220

General

Chloride Comp SM4110B 2.00 mg/L 16.4 20.8 6.93 10.2 7.26 72 43.8 79

Fluoride Comp SM4110B 0.10 mg/L 0.49 0.47 0.19 0.23 -99 0.64 0.52 0.96

Nitrate Comp SM4110B 0.10 mg/L 9.58 3.87 3.39 3.34 2.4 2.73 3.87 2.5

Sulfate Comp SM4110B 1.00 mg/L 41.3 41.9 12.9 19.9 17.2 159 64.2 147

Alkalinity Comp SM2320B 1.00 mg/L 39 44 22 28 21 206 149 186

Hardness Comp SM2340C 2.00 mg/L 200 95 40 50 40 275 180 288

COD Comp SM5220D 10.00 mg/L 135 123 34.3 55.8 31.9 78.3 102 38.7

Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 6 2 1.62 6 4.75 1.5 -99 -99

Specific Conductance Comp SM2510B 1.00 umhos/cm 246 282 108 150 116 968 600 986

Total Dissolved Solids Comp SM2540C 2.00 mg/L 152 182 70 96 66 628 402 622

Turbidity Comp SM2130B 0.10 NTU 6.88 16.2 6.17 11.3 23.6 3.83 1.76 1.1

Total Suspended Solids Comp SM25400D 1.00 mg/L 464 402 111 270 373 50 31 44

Volatile Suspended Solids Comp SM2540E 1.00 mg/L 138 135 17 62 89 18 15 23

MBAS Comp SM5540-C 0.05 mg/L 0.64 0.46 0.47 0.5 0.19 0.86 0.47 0.34

Total Organic Carbon Comp SM5310B / EPA415.1 mg/L 34.1 34.4 10.5 13.2 5.97 11.7 16.6 13

BOD Comp SM5210B 2.00 mg/L 32.1 52.4 10.2 16.4 10.8 45.3 6.36 7.23

Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp SM4500-PE 0.05 mg/L 0.15 0.27 0.19 0.42 0.07 0.08 0.31 0.27

Total Phosphorus Comp SM4500-PE 0.05 mg/L 0.54 1.36 0.75 0.42 0.41 0.25 0.39 0.31

NH3-N Comp SM4500-NH3 F 0.10 mg/L 0.61 2.9 0.27 0.719 0.12 -99 0.1 0.44

Nitrate - N Comp SM4110B 0.50 mg/L 2.16 0.87 0.77 0.75 0.54 0.62 0.87 0.56

Nitrite - N Comp SM4110B 0.03 mg/L 0.04 0.24 -99 0.04 -99 0.17 -99 -99

Kjeidahl-N Comp SM4500-NHorg C 0.10 mg/L 4.9 11.1 0.9 1.75 1.35 1.71 2.28 1.46

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 295 -99 -99 -99

Total Aluminum Comp EPA200.8 100.00 ug/L 634 495 414 851 1860 56.1 -99 258

Dissolved Antimony Comp EPA200.8 0.50 ug/L 2.08 2.78 0.93 1.59 0.97 2.22 1.04 4.75

Total Antimony Comp EPA200.8 0.50 ug/L 4.72 5.82 1.92 3.79 2.88 2.41 1.06 7.16

Dissolved Arsenic Comp EPA200.8 1.00 ug/L 1.77 2.08 0.99 1.08 1.06 2.27 1.13 2.01

Total Arsenic Comp EPA200.8 1.00 ug/L 3.54 3.71 1.88 2.38 2.53 2.39 1.19 2.1

Dissolved Barium Comp EPA200.8 10.00 ug/L 31.2 41.4 17.3 24.8 19.6 71.7 50.6 76.6

Total Barium Comp EPA200.8 10.00 ug/L 157 188 63.3 127 111 83.5 52.7 105

Dissolved Beryllium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Beryllium Comp EPA200.8 0.50 ug/L 0.17 0.29 0.22 0.24 0.21 -99 -99 -99

Dissolved Cadmium Comp EPA200.8 0.25 ug/L 0.18 0.13 0.14 0.43 0.14 0.37 -99 0.53

Total Cadmium Comp EPA200.8 0.25 ug/L 1.63 1.56 0.43 0.9 0.75 0.44 -99 2.49

Dissolved Chromium Comp EPA200.8 0.50 ug/L 4.52 3 18.5 3.29 3.58 2.49 1.08 2.01

Total Chromium Comp EPA200.8 0.50 ug/L 21.3 17.8 32.1 14.6 16.8 2.71 1.26 2.56

Dissolved Chromium +6 Comp EPA218.6 0.25 ug/L 0.6 -99 8.16 0.81 1.39 0.44 -99 0.34

Total Chromium +6 Comp EPA218.6 0.25 ug/L 0.6 -99 8.16 0.81 1.39 0.44 0.46 0.34

Dissolved Copper Comp EPA200.8 0.50 ug/L 30.5 25.7 13.7 17 11.8 17.9 13.1 8.52

Total Copper Comp EPA200.8 0.50 ug/L 147 135 41 71 53 26 18.3 36.8

Dissolved Iron Comp EPA200.8 100.00 ug/L 450 275 58.2 81 292 -99 70.3 -99

Total Iron Comp EPA200.8 100.00 ug/L 6060 7680 3460 6270 5580 470 127 666

Dissolved Lead Comp EPA200.8 0.50 ug/L 6.4 3.33 2.29 2.73 5.24 1.31 0.77 0.42

Total Lead Comp EPA200.8 0.50 ug/L 80.9 79.3 19.9 49.3 49.2 5.04 1.23 11.4

Dissolved Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 0.12 -99 -99 -99 -99

Dissolved Nickel Comp EPA200.8 1.00 ug/L 12.4 23.8 3.7 8.41 2.6 7.89 6.46 7.42

Total Nickel Comp EPA200.8 1.00 ug/L 24.9 36.5 8.14 18.9 11.7 8.88 6.47 9.17

Dissolved Selenium Comp EPA200.8 1.00 ug/L 0.53 0.65 -99 -99 -99 1.08 0.7 1.34

Total Selenium Comp EPA200.8 1.00 ug/L 0.72 0.9 -99 -99 -99 1.1 0.89 1.86

Dissolved Silver Comp EPA200.8 0.25 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Silver Comp EPA200.8 0.25 ug/L 0.32 -99 -99 0.21 0.7 -99 -99 -99

Dissolved Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dissolved Zinc Comp EPA200.8 10.00 ug/L 297 255 99.1 150 68.9 87.9 45.2 113

Total Zinc Comp EPA200.8 10.00 ug/L 987 1070 233 373 320 135 48.3 332

Semi-Volatiles Organics (EPA 625)

Sample

Type

EPA

Method

2008-2009 Sampling Results for Dominguez Channel TRIB - Project Nos. 5246 & 74 (TS21)

Wet Dry

Tributary Monitoring
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Appendix B

WEATHER CONDITION

STATION NO. TS21 TS21 TS21 TS21 TS21 TS21 TS21 TS21

STATION NAME Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/4/2008 11/25/2008 12/15/2008 2/5/2009 2/13/2009 1/13/2009 3/23/2009 5/11/2009

Sample

Type

EPA

Method

2008-2009 Sampling Results for Dominguez Channel TRIB - Project Nos. 5246 & 74 (TS21)

Wet Dry

Tributary Monitoring

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Acenaphthylene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Anthracene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(a)pyrene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(g,h,i)perylene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

3,4 Benzofluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(k)flouranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroethoxy)methane Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroisopropyl)ether Comp EPA625 2 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroethyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Ethylhexl)phthalate Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-Chloroethyl vinyl ether Comp EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-Chloronaphthalene Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chrysene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

3,3-Dichlorobenzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Diethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dimethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

di-n-Butyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,6-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2-Diphenylhydrazine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

di-n-Octyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Fluoranthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachloro-cyclopentadiene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Indeno (1,2,3-cd)pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Isophorone Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Naphthalene Comp EPA625 0.20 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Nitrobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-dimethyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-diphenyl amine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-di-n-propyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2,4-Trichlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

alpha-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

beta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

delta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Gamma-BHC (Lindane) Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

alpha-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

gamma-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDD Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDE Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDT Comp EPA608 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dieldrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
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Appendix B

WEATHER CONDITION

STATION NO. TS21 TS21 TS21 TS21 TS21 TS21 TS21 TS21

STATION NAME Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

Dominguez Channel TRIB - 

Project Nos. 5246 + 74

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/4/2008 11/25/2008 12/15/2008 2/5/2009 2/13/2009 1/13/2009 3/23/2009 5/11/2009

Sample

Type

EPA

Method

2008-2009 Sampling Results for Dominguez Channel TRIB - Project Nos. 5246 & 74 (TS21)

Wet Dry

Tributary Monitoring

Endosulfan I [alpha] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endosulfan II [beta] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endosulfan sulfate Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endrin aldehyde Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Heptachlor Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Heptachlor Epoxide Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Toxaphene Comp EPA608 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Organophosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-D Comp EPA515.3 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4,5-TP-SILVEX Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/l 0.74 3.51 0.33 0.87 0.15 -99 0.13 0.53

Endrin ketone Comp EPA625 1 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates sample was not analyzed

2) -99 indicates concentration below minimum detection level

3) PQL = minimum level

4) Highlighted cells show exceedances

5) Wet weather suspension of fecal coliform objective applies to 2008-09Event06, 2008-09Event09, and 2008-09Event21
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Appendix B

WEATHER CONDITION

STATION NO. TS22 TS22 TS22 TS22 TS22 TS22 TS22 TS22

STATION NAME Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/4/2008 11/25/2008 12/15/2008 2/5/2009 2/13/2009 1/13/2009 3/23/2009 5/11/2009

Conventional

Oil and Grease Grab EPA1664A / EPA413.1 1 mg/L 1.2 0.4 1.8 4.8 3.8 -99 0.4 0.6

Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99 -99 -99

Cyanide Grab SM4500-CNE 0.01 mg/L 0.015 -99 -99 0.005 -99 -99 0.005 -99

pH Comp SM4500H B 0.00 NONE 7.47 6.73 6.87 7.84 8.38 8.02 8.22 8.79

Dissolved Oxygen Grab SM4500 (OG) 1.00 mg/L 10.8 10.5 11.1 9.68 11.4 14.4 8.95 9.69

Indicator Bacteria

Total Coliform Grab SM9221B/SM9221E 20.00 MPN/100ml 9000 160000 500000 240000 90000 24000 2400 1300

Fecal Coliform Grab SM9221E/SM9221B 20.00 MPN/100ml 1300 50000 50000 30000 5000 24000 80 230

Streptococcus Grab SM9230B 20.00 MPN/100ml 16000 160000 300000 280000 22000 300 130 1300

Enterococcus Grab SM9230B 20.00 MPN/100ml 3500 160000 300000 280000 22000 300 130 220

General

Chloride Comp SM4110B 2.00 mg/L 43.8 27.1 13.2 47.9 20 97.4 80.6 207

Fluoride Comp SM4110B 0.10 mg/L 0.62 0.28 0.21 0.25 0.15 0.57 0.26 0.53

Nitrate Comp SM4110B 0.10 mg/L 4.86 4.84 4 2.73 2.53 0.9 1.04 1.22

Sulfate Comp SM4110B 1.00 mg/L 70.3 47.4 18.3 81 27.6 137 100 308

Alkalinity Comp SM2320B 1.00 mg/L 77 55 33 83 55 165 184 172

Hardness Comp SM2340C 2.00 mg/L 120 90 40 130 60 245 255 392

COD Comp SM5220D 10.00 mg/L 160 81.1 31.8 54.9 40.6 73.4 457 114

Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 0.5 -99 1.25 3.75 4 -99 -99 -99

Specific Conductance Comp SM2510B 1.00 umhos/cm 476 320 156 522 241 885 1082 1702

Total Dissolved Solids Comp SM2540C 2.00 mg/L 306 210 100 316 154 560 718 1080

Turbidity Comp SM2130B 0.10 NTU 4.03 5.46 8.24 11 13.4 18.5 2.82 1.92

Total Suspended Solids Comp SM25400D 1.00 mg/L 169 262 94 47 48 35 118 21

Volatile Suspended Solids Comp SM2540E 1.00 mg/L 48 64 15 9 26 8 40 12

MBAS Comp SM5540-C 0.05 mg/L 0.5 0.41 0.33 0.34 -99 0.26 1.38 0.28

Total Organic Carbon Comp SM5310B / EPA415.1 mg/L 22.1 21.1 9.57 11.9 9.97 7.92 96.1 28

BOD Comp SM5210B 2.00 mg/L 18.5 20.5 6 8.55 9.91 9.46 38.2 13.9

Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp SM4500-PE 0.05 mg/L 0.25 0.24 0.21 0.42 0.12 -99 0.58 0.14

Total Phosphorus Comp SM4500-PE 0.05 mg/L 0.44 0.6 0.64 0.53 0.3 0.21 0.58 0.48

NH3-N Comp SM4500-NH3 F 0.10 mg/L 0.34 1.25 0.28 -99 0.35 0.23 -99 0.14

Nitrate - N Comp SM4110B 0.50 mg/L 1.1 1.09 0.9 0.62 0.57 0.2 0.23 0.28

Nitrite - N Comp SM4110B 0.03 mg/L -99 0.06 -99 -99 -99 -99 -99 -99

Kjeidahl-N Comp SM4500-NHorg C 0.10 mg/L 4.68 4.92 1 0.96 1.19 1.46 2.86 2.28

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 174 60.5 -99 -99

Total Aluminum Comp EPA200.8 100.00 ug/L 491 465 341 109 1430 108 -99 166

Dissolved Antimony Comp EPA200.8 0.50 ug/L 1.52 1.53 0.89 1.31 1.32 0.81 3.33 1.87

Total Antimony Comp EPA200.8 0.50 ug/L 2.52 3.17 1.52 1.65 1.84 0.86 3.34 1.89

Dissolved Arsenic Comp EPA200.8 1.00 ug/L 1.79 1.57 1.16 1.76 1.46 1.95 4.01 3.36

Total Arsenic Comp EPA200.8 1.00 ug/L 2.82 2.78 1.75 1.82 1.75 1.96 4.24 3.78

Dissolved Barium Comp EPA200.8 10.00 ug/L 40.5 31.9 17.6 42.6 23.9 90.3 107

Total Barium Comp EPA200.8 10.00 ug/L 122 131 51.2 56.8 49.7 66.9 95.4 116

Dissolved Beryllium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Beryllium Comp EPA200.8 0.50 ug/L -99 0.2 -99 -99 -99 -99 -99 -99

Dissolved Cadmium Comp EPA200.8 0.25 ug/L -99 -99 -99 0.15 -99 0.21 0.15 -99

Total Cadmium Comp EPA200.8 0.25 ug/L 1.09 0.84 0.3 0.24 0.21 0.27 0.17 0.13

Dissolved Chromium Comp EPA200.8 0.50 ug/L 2.08 1.54 1.46 2.37 2.15 2.02 0.95 4.1

Total Chromium Comp EPA200.8 0.50 ug/L 11.4 11.5 7.17 3.7 6.07 2.29 1.67 5.57

Dissolved Chromium +6 Comp EPA218.6 0.25 ug/L -99 -99 0.43 0.56 0.57 -99 -99 -99

Total Chromium +6 Comp EPA218.6 0.25 ug/L -99 -99 0.43 0.56 0.57 -99 -99 -99

Dissolved Copper Comp EPA200.8 0.50 ug/L 12 9.44 10.7 13.8 12.2 11.3 32.4 10.6

Total Copper Comp EPA200.8 0.50 ug/L 72 78.5 34.5 25 23.5 15.2 43.3 18

Dissolved Iron Comp EPA200.8 100.00 ug/L 201 87.2 57.1 62.3 158 399 53.4 -99

Total Iron Comp EPA200.8 100.00 ug/L 4600 6980 2880 923 2150 995 109 312

Dissolved Lead Comp EPA200.8 0.50 ug/L 1.48 0.98 1.48 1.49 1.99 1.81 0.53 0.35

Total Lead Comp EPA200.8 0.50 ug/L 22.3 34.1 13.7 5.19 10.1 3.16 1.13 1.42

Dissolved Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dissolved Nickel Comp EPA200.8 1.00 ug/L 7.53 6.83 2.77 3.41 2.52 3.56 14.8 6.82

Total Nickel Comp EPA200.8 1.00 ug/L 15.3 17.2 6.03 7.79 5 4.53 16 9.04

Dissolved Selenium Comp EPA200.8 1.00 ug/L 0.79 -99 -99 0.71 -99 1.23 1.6 2.16

Total Selenium Comp EPA200.8 1.00 ug/L 1.04 0.52 -99 0.73 -99 1.43 1.75 2.33

Dissolved Silver Comp EPA200.8 0.25 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Silver Comp EPA200.8 0.25 ug/L 0.28 -99 -99 -99 -99 -99 -99 -99

Dissolved Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dissolved Zinc Comp EPA200.8 10.00 ug/L 64 74.2 68.4 42.3 54 22 30.4 26

Total Zinc Comp EPA200.8 10.00 ug/L 339 395 214 90 103 32.7 34.3 42.4

Semi-Volatiles Organics (EPA 625)

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Wet

2008-2009 Sampling Results for Dominguez Channel TRIB - PD 21-Hollypark Drain (TS22)

Dry

Tributary Monitoring

Sample

Type

EPA

Method
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Appendix B

WEATHER CONDITION

STATION NO. TS22 TS22 TS22 TS22 TS22 TS22 TS22 TS22

STATION NAME Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/4/2008 11/25/2008 12/15/2008 2/5/2009 2/13/2009 1/13/2009 3/23/2009 5/11/2009

Wet

2008-2009 Sampling Results for Dominguez Channel TRIB - PD 21-Hollypark Drain (TS22)

Dry

Tributary Monitoring

Sample

Type

EPA

Method

2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Acenaphthylene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Anthracene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(a)pyrene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(g,h,i)perylene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

3,4 Benzofluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(k)flouranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroethoxy)methane Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroisopropyl)ether Comp EPA625 2 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroethyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Ethylhexl)phthalate Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-Chloroethyl vinyl ether Comp EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-Chloronaphthalene Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chrysene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

3,3-Dichlorobenzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Diethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dimethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

di-n-Butyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,6-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2-Diphenylhydrazine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

di-n-Octyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Fluoranthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachloro-cyclopentadiene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Indeno (1,2,3-cd)pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Isophorone Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Naphthalene Comp EPA625 0.20 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Nitrobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-dimethyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-diphenyl amine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-di-n-propyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2,4-Trichlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

alpha-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

beta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

delta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Gamma-BHC (Lindane) Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

alpha-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

gamma-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDD Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDE Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDT Comp EPA608 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dieldrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endosulfan I [alpha] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endosulfan II [beta] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
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Appendix B

WEATHER CONDITION

STATION NO. TS22 TS22 TS22 TS22 TS22 TS22 TS22 TS22

STATION NAME Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain

Dominguez Channel TRIB - 

PD 21-Hollypark Drain
EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/4/2008 11/25/2008 12/15/2008 2/5/2009 2/13/2009 1/13/2009 3/23/2009 5/11/2009

Wet

2008-2009 Sampling Results for Dominguez Channel TRIB - PD 21-Hollypark Drain (TS22)

Dry

Tributary Monitoring

Sample

Type

EPA

Method

Endosulfan sulfate Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endrin aldehyde Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Heptachlor Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Heptachlor Epoxide Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Toxaphene Comp EPA608 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Organophosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 49.5 11.3

2,4-D Comp EPA515.3 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4,5-TP-SILVEX Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/l 0.41 1.51 0.34 -99 0.42 0.28 -99 0.17

Endrin ketone Comp EPA625 1 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates sample was not analyzed

2) -99 indicates concentration below minimum detection level

5) Wet weather suspension of fecal coliform objective applies to 2008-09Event06, 2008-09Event09, and 2008-09Event21

4) Highlighted cells show exceedances

3) PQL = minimum level
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Appendix B

WEATHER CONDITION

STATION NO. TS23 TS23 TS23 TS23 TS23 TS23 TS23 TS23

STATION NAME Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/4/2008 11/25/2008 12/15/2008 2/5/2009 2/13/2009 1/13/2009 3/23/2009 5/11/2009

Conventional

Oil and Grease Grab EPA1664A / EPA413.1 1 mg/L 11.9 1 11.4 6.8 12 -99 0.4 -99

Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 -99 -99 -99 -99 -99

Cyanide Grab SM4500-CNE 0.01 mg/L 0.012 -99 -99 0.007 -99 -99 -99 -99

pH Comp SM4500H B 0.00 NONE 8.25 7.18 6.81 7.78 9.53 8.21 8.69 8.93

Dissolved Oxygen Grab SM4500 (OG) 1.00 mg/L 11.9 10 11.4 9.18 12 20.3 10.4 14.2

Indicator Bacteria

Total Coliform Grab SM9221B/SM9221E 20.00 MPN/100ml 280000 5000 90000 240000 240000 800 230 20

Fecal Coliform Grab SM9221E/SM9221B 20.00 MPN/100ml 160000 22000 30000 5000 2800 230 130 20

Streptococcus Grab SM9230B 20.00 MPN/100ml 160000 160000 240000 240000 16000 800 9000 24000

Enterococcus Grab SM9230B 20.00 MPN/100ml 28000 160000 240000 240000 16000 800 2800 9000

General

Chloride Comp SM4110B 2.00 mg/L 45.4 14.1 9.11 56.8 56.8 89.5 86 130

Fluoride Comp SM4110B 0.10 mg/L 0.26 0.08 0.14 0.11 0.11 0.61 0.57 0.31

Nitrate Comp SM4110B 0.10 mg/L 4.24 5.16 2.94 1.99 1.99 0.97 1.22 1.27

Sulfate Comp SM4110B 1.00 mg/L 67.1 13.4 11 42.6 42.6 149 121 151

Alkalinity Comp SM2320B 1.00 mg/L 77 33 28 89 89 179 182 179

Hardness Comp SM2340C 2.00 mg/L 123 30 35 110 110 265 230 280

COD Comp SM5220D 10.00 mg/L 149 118 24.3 33.7 33.7 59.2 79.6 71.9

Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 0.5 0.87 1.25 11.3 11.3 -99 -99 -99

Specific Conductance Comp SM2510B 1.00 umhos/cm 452 -99 107 472 472 979 908 1181

Total Dissolved Solids Comp SM2540C 2.00 mg/L 280 -99 66 266 266 616 590 708

Turbidity Comp SM2130B 0.10 NTU 8.06 3.78 9.62 4.59 4.59 1.74 2.34 1.56

Total Suspended Solids Comp SM25400D 1.00 mg/L 20 114 25 93 93 22 9 35

Volatile Suspended Solids Comp SM2540E 1.00 mg/L 6 40 5 23 23 7 7 17

MBAS Comp SM5540-C 0.05 mg/L 0.9 0.37 0.36 0.18 0.18 0.25 0.32 0.27

Total Organic Carbon Comp SM5310B / EPA415.1 mg/L 86.7 12.1 7.16 5.49 5.49 6.59 9.6 16.1

BOD Comp SM5210B 2.00 mg/L 16.4 9.7 6.6 4.98 6.39 4 6.38 11.8

Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp SM4500-PE 0.05 mg/L 0.24 0.07 0.24 0.54 0.16 -99 0.13 0.18

Total Phosphorus Comp SM4500-PE 0.05 mg/L 0.31 0.11 0.33 0.69 0.2 -99 0.17 0.26

NH3-N Comp SM4500-NH3 F 0.10 mg/L 0.17 -99 0.25 -99 0.19 -99 0.18 -99

Nitrate - N Comp SM4110B 0.50 mg/L 0.96 1.16 0.66 0.45 0.35 0.22 0.28 0.29

Nitrite - N Comp SM4110B 0.03 mg/L -99 0.05 -99 -99 -99 -99 -99 -99

Kjeidahl-N Comp SM4500-NHorg C 0.10 mg/L 2.34 -99 0.78 0.56 1.29 0.92 1.22 1.24

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 49 -99 -99 94.5 -99 -99 -99

Total Aluminum Comp EPA200.8 100.00 ug/L -99 144 148 343 223 -99 -99 117

Dissolved Antimony Comp EPA200.8 0.50 ug/L 3.32 1.96 1.4 1.17 2.47 1 1.36 1.84

Total Antimony Comp EPA200.8 0.50 ug/L 3.67 3.03 2.51 3.99 2.72 1.06 1.38 1.92

Dissolved Arsenic Comp EPA200.8 1.00 ug/L 1.74 1.59 1.19 1.07 1.5 1.15 1.28 1.21

Total Arsenic Comp EPA200.8 1.00 ug/L 1.78 1.95 1.49 1.68 1.56 1.19 1.29 1.26

Dissolved Barium Comp EPA200.8 10.00 ug/L 42.5 37.6 14.8 35.2 34.6 77.5 65.5 80.1

Total Barium Comp EPA200.8 10.00 ug/L 50.4 57 33.6 77.7 39.4 81.6 68 84.6

Dissolved Beryllium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Beryllium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dissolved Cadmium Comp EPA200.8 0.25 ug/L 0.41 0.74 0.16 0.17 0.15 0.15 -99 -99

Total Cadmium Comp EPA200.8 0.25 ug/L 0.5 0.76 0.37 0.69 0.19 0.17 0.1 0.13

Dissolved Chromium Comp EPA200.8 0.50 ug/L 3.91 3.17 2.09 2.21 2.81 0.66 0.55 3.71

Total Chromium Comp EPA200.8 0.50 ug/L 4.8 6.8 6.79 10.6 3.22 2.24 0.9 4.11

Dissolved Chromium +6 Comp EPA218.6 0.25 ug/L 1.32 1.06 1.2 0.53 1.21 0.45 -99 0.43

Total Chromium +6 Comp EPA218.6 0.25 ug/L 1.32 1.06 1.2 0.53 1.21 0.45 -99 0.43

Dissolved Copper Comp EPA200.8 0.50 ug/L 37.7 35.2 13.8 10.3 17.4 10.4 14 12.7

Total Copper Comp EPA200.8 0.50 ug/L 45.9 42.8 29.4 56.7 24.6 14 21.4 20.3

Dissolved Iron Comp EPA200.8 100.00 ug/L 266 600 50.1 -99 -99 -99 -99 -99

Total Iron Comp EPA200.8 100.00 ug/L 438 2070 1420 2670 275 205 100 292

Dissolved Lead Comp EPA200.8 0.50 ug/L 2.75 16.9 2.2 1.18 1.09 0.39 0.36 0.4

Total Lead Comp EPA200.8 0.50 ug/L 4.01 17.2 13.1 26 3.31 4.3 1.76 2.54

Dissolved Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dissolved Nickel Comp EPA200.8 1.00 ug/L 9.75 5.68 2.08 2.1 2.57 3.95 4.5 4.39

Total Nickel Comp EPA200.8 1.00 ug/L 11.1 9.04 4.56 6.56 3.16 4.49 5 5.02

Dissolved Selenium Comp EPA200.8 1.00 ug/L 0.9 -99 -99 -99 -99 1.1 0.91 1.55

Total Selenium Comp EPA200.8 1.00 ug/L 0.96 0.59 -99 -99 -99 1.15 1.17 1.91

Dissolved Silver Comp EPA200.8 0.25 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Silver Comp EPA200.8 0.25 ug/L -99 0.17 -99 0.15 -99 -99 -99 -99

Dissolved Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dissolved Zinc Comp EPA200.8 10.00 ug/L 119 285 101 56.4 28.3 58.8 24.9 38.8

Total Zinc Comp EPA200.8 10.00 ug/L 144 292 245 203 51.9 108 27.2 100

Semi-Volatiles Organics (EPA 625)

Wet

2008-2009 Sampling Results for Dominguez Channel TRIB - D.D.I. 8 (TS23)

Dry

Tributary Monitoring

Sample

Type

EPA

Method
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Appendix B

WEATHER CONDITION

STATION NO. TS23 TS23 TS23 TS23 TS23 TS23 TS23 TS23

STATION NAME Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/4/2008 11/25/2008 12/15/2008 2/5/2009 2/13/2009 1/13/2009 3/23/2009 5/11/2009

Wet

2008-2009 Sampling Results for Dominguez Channel TRIB - D.D.I. 8 (TS23)

Dry

Tributary Monitoring

Sample

Type

EPA

Method

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Acenaphthylene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Anthracene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(a)pyrene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(g,h,i)perylene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

3,4 Benzofluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(k)flouranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroethoxy)methane Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroisopropyl)ether Comp EPA625 2 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroethyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Ethylhexl)phthalate Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-Chloroethyl vinyl ether Comp EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-Chloronaphthalene Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chrysene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

3,3-Dichlorobenzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Diethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dimethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

di-n-Butyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,6-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2-Diphenylhydrazine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

di-n-Octyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Fluoranthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachloro-cyclopentadiene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Indeno (1,2,3-cd)pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Isophorone Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Naphthalene Comp EPA625 0.20 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Nitrobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-dimethyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-diphenyl amine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-di-n-propyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2,4-Trichlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

alpha-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

beta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

delta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Gamma-BHC (Lindane) Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

alpha-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

gamma-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDD Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDE Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDT Comp EPA608 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dieldrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
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Appendix B

WEATHER CONDITION

STATION NO. TS23 TS23 TS23 TS23 TS23 TS23 TS23 TS23

STATION NAME Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

Dominguez Channel TRIB - 

D.D.I. 8 

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/4/2008 11/25/2008 12/15/2008 2/5/2009 2/13/2009 1/13/2009 3/23/2009 5/11/2009

Wet

2008-2009 Sampling Results for Dominguez Channel TRIB - D.D.I. 8 (TS23)

Dry

Tributary Monitoring

Sample

Type

EPA

Method

Endosulfan I [alpha] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endosulfan II [beta] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endosulfan sulfate Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endrin aldehyde Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Heptachlor Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Heptachlor Epoxide Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Toxaphene Comp EPA608 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Organophosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-D Comp EPA515.3 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4,5-TP-SILVEX Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/l 0.2 -99 0.3 -99 0.22 -99 0.22 -99

Endrin ketone Comp EPA625 1 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates sample was not analyzed

2) -99 indicates concentration below minimum detection level

5) Wet weather suspension of fecal coliform objective applies to 2008-09Event06, 2008-09Event09, and 2008-09Event21

4) Highlighted cells show exceedances

3) PQL = minimum level
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Appendix B

WEATHER CONDITION

STATION NO. TS24 TS24 TS24 TS24 TS24 TS24 TS24 TS24

STATION NAME Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/4/2008 11/25/2008 12/15/2008 2/5/2009 2/13/2009 1/13/2009 3/23/2009 5/11/2009

Conventional

Oil and Grease Grab EPA1664A / EPA413.1 1 mg/L 3.5 1.2 1.5 2.5 4.1 1.1 0.8 0.7

Total Phenols Grab EPA420.1 0.10 mg/L -99 -99 -99 0.22 -99 -99 -99 -99

Cyanide Grab SM4500-CNE 0.01 mg/L 0.013 -99 -99 -99 -99 -99 0.02 -99

pH Comp SM4500H B 0.00 NONE 8.44 6.3 6.87 6.79 6.89 8.06 9.33 8.6

Dissolved Oxygen Grab SM4500 (OG) 1.00 mg/L 8.68 9.52 11 10.3 11.8 9.71 10.6 9.32

Indicator Bacteria

Total Coliform Grab SM9221B/SM9221E 20.00 MPN/100ml 90000 5000 50000 90000 24000 50000 9000 170000

Fecal Coliform Grab SM9221E/SM9221B 20.00 MPN/100ml 16000 2400 2200 1300 1400 110 130 230

Streptococcus Grab SM9230B 20.00 MPN/100ml 17000 5000 16000 2800 800 1300 800 230

Enterococcus Grab SM9230B 20.00 MPN/100ml 17000 5000 9000 2800 500 1300 800 230

General

Chloride Comp SM4110B 2.00 mg/L 87.8 21.4 11.4 7.09 15.1 112 134 110

Fluoride Comp SM4110B 0.10 mg/L 0.44 0.22 0.18 0.11 -99 0.71 0.84 1.07

Nitrate Comp SM4110B 0.10 mg/L 9.71 8.47 4.76 3.13 3.11 11.9 8.2 25.4

Sulfate Comp SM4110B 1.00 mg/L 88 32 14.7 8.62 12.7 122 148 15.6

Alkalinity Comp SM2320B 1.00 mg/L 116 33 22 21 28 131 127 124

Hardness Comp SM2340C 2.00 mg/L 180 60 30 40 40 200 235 232

COD Comp SM5220D 10.00 mg/L 121 93.7 47.1 18.9 73.9 128 74.6 46.1

Total Petroleum Hydrocarbons Grab EPA418.1 1.00 mg/L 3.5 2.12 2 2.25 2.37 0.87 -99 -99

Specific Conductance Comp SM2510B 1.00 umhos/cm 708 232 140 97 136 887 1003 1069

Total Dissolved Solids Comp SM2540C 2.00 mg/L 452 156 88 62 82 540 642 644

Turbidity Comp SM2130B 0.10 NTU 4.96 8.24 15.2 10.8 12.3 23.2 3.22 1.45

Total Suspended Solids Comp SM25400D 1.00 mg/L 30 77 11 99 106 141 8 5

Volatile Suspended Solids Comp SM2540E 1.00 mg/L 10 38 2 25 40 18 6 2

MBAS Comp SM5540-C 0.05 mg/L 0.45 0.52 0.48 0.47 -99 0.11 0.38 0.24

Total Organic Carbon Comp SM5310B / EPA415.1 mg/L 14.1 25.9 10.6 8.8 7.19 7.8 14.8 15.7

BOD Comp SM5210B 2.00 mg/L 8.2 55.3 13.6 11.4 9.46 10.1 21.8 37.4

Methyl Tertiary Butyl Ether (MTBE) Grab EPA624 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Nutrients

Dissolved Phosphorus Comp SM4500-PE 0.05 mg/L 0.19 0.39 0.2 0.4 0.12 0.07 0.16 0.42

Total Phosphorus Comp SM4500-PE 0.05 mg/L 0.4 0.87 0.41 0.52 0.23 0.08 0.37 0.49

NH3-N Comp SM4500-NH3 F 0.10 mg/L 0.23 1.07 0.16 -99 -99 2.09 0.41 1.68

Nitrate - N Comp SM4110B 0.50 mg/L 2.19 1.91 1.07 0.71 0.7 2.69 1.85 5.73

Nitrite - N Comp SM4110B 0.03 mg/L -99 0.52 0.05 0.03 -99 -99 -99 0.17

Kjeidahl-N Comp SM4500-NHorg C 0.10 mg/L 4.6 3.94 0.81 0.77 0.8 3.08 2.02 3.06

Metals

Dissolved Aluminum Comp EPA200.8 100.00 ug/L -99 -99 -99 -99 135 75 -99 -99

Total Aluminum Comp EPA200.8 100.00 ug/L 75 88.3 183 324 1690 448 -99 137

Dissolved Antimony Comp EPA200.8 0.50 ug/L 3.68 5.92 3.08 2.32 1.88 1.9 1.69 4.35

Total Antimony Comp EPA200.8 0.50 ug/L 4.34 7.82 4.37 4.51 3.77 2.08 1.76 4.67

Dissolved Arsenic Comp EPA200.8 1.00 ug/L 1.6 1.45 1.17 1.07 0.99 2.18 1.69 2.54

Total Arsenic Comp EPA200.8 1.00 ug/L 1.71 1.67 1.59 1.59 1.54 2.69 1.8 2.67

Dissolved Barium Comp EPA200.8 10.00 ug/L 48.6 28.4 18 15.2 16.2 67.5 60.6 57.6

Total Barium Comp EPA200.8 10.00 ug/L 64.6 53.9 42.6 50.9 48.4 93 60.6 64.5

Dissolved Beryllium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Beryllium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dissolved Cadmium Comp EPA200.8 0.25 ug/L 0.25 0.7 0.37 0.39 0.35 0.4 -99 0.49

Total Cadmium Comp EPA200.8 0.25 ug/L 0.45 1.1 0.71 0.91 0.81 0.59 0.12 0.66

Dissolved Chromium Comp EPA200.8 0.50 ug/L 2.2 1.74 2.89 3.23 3.4 3.21 0.63 3.44

Total Chromium Comp EPA200.8 0.50 ug/L 3.56 4.68 7.66 10.4 9.93 11 0.74 4.09

Dissolved Chromium +6 Comp EPA218.6 0.25 ug/L 0.51 -99 1.8 1.43 1.45 1.42 -99 -99

Total Chromium +6 Comp EPA218.6 0.25 ug/L 0.51 -99 1.8 1.43 1.45 1.42 -99 -99

Dissolved Copper Comp EPA200.8 0.50 ug/L 28.7 71.4 35.6 49.9 29.2 26.9 18.2 68.4

Total Copper Comp EPA200.8 0.50 ug/L 50.8 133 68.8 96 70.4 37.8 24.2 80.7

Dissolved Iron Comp EPA200.8 100.00 ug/L 72.6 78.5 76.6 69.3 112 538 63.9 66.1

Total Iron Comp EPA200.8 100.00 ug/L 493 1460 1720 2420 2020 2920 147 407

Dissolved Lead Comp EPA200.8 0.50 ug/L 0.7 0.96 1.89 1.43 1.33 6.09 0.33 0.32

Total Lead Comp EPA200.8 0.50 ug/L 3.74 11.2 10.3 15.6 14.6 18.2 0.59 2.59

Dissolved Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Mercury Comp EPA245.1 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dissolved Nickel Comp EPA200.8 1.00 ug/L 5.77 7.81 3.19 2.41 2.21 5.17 5.13 10.3

Total Nickel Comp EPA200.8 1.00 ug/L 7.28 10.6 5.93 6.3 5.8 7.74 6.1 11

Dissolved Selenium Comp EPA200.8 1.00 ug/L 1.14 -99 -99 -99 -99 1 1.47 1.44

Total Selenium Comp EPA200.8 1.00 ug/L 1.3 0.58 -99 -99 -99 1.16 1.68 1.55

Dissolved Silver Comp EPA200.8 0.25 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Silver Comp EPA200.8 0.25 ug/L -99 0.17 -99 -99 -99 -99 -99 -99

Dissolved Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Total Thallium Comp EPA200.8 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dissolved Zinc Comp EPA200.8 10.00 ug/L 183 474 181 204 155 88.3 34.8 160

Total Zinc Comp EPA200.8 10.00 ug/L 250 704 363 337 292 135 37.7 186

Semi-Volatiles Organics (EPA 625)

Wet

2008-2009 Sampling Results for Dominguez Channel TRIB - Dominguez Channel at 116th St. (TS24) (Formerly used as LU-See S23)

Dry

Tributary Monitoring

Sample

Type

EPA

Method
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Appendix B

WEATHER CONDITION

STATION NO. TS24 TS24 TS24 TS24 TS24 TS24 TS24 TS24

STATION NAME Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/4/2008 11/25/2008 12/15/2008 2/5/2009 2/13/2009 1/13/2009 3/23/2009 5/11/2009

Wet

2008-2009 Sampling Results for Dominguez Channel TRIB - Dominguez Channel at 116th St. (TS24) (Formerly used as LU-See S23)

Dry

Tributary Monitoring

Sample

Type

EPA

Method

2-Chlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dichlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dimethylphenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-dinitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-nitrophenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-chloro-3-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Pentachlorophenol Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Phenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4,6-trichlorophenol Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Base/Neutral

Acenaphthene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Acenaphthylene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Anthracene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2 Benzanthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(a)pyrene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(g,h,i)perylene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

3,4 Benzofluoranthene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Benzo(k)flouranthene Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroethoxy)methane Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroisopropyl)ether Comp EPA625 2 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Chloroethyl)ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Bis(2-Ethylhexl)phthalate Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-Bromophenyl phenyl ether Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Butyl benzyl phthalate Comp EPA625 0.30 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-Chloroethyl vinyl ether Comp EPA624 2.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2-Chloronaphthalene Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4-Chlorophenyl phenyl ether Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chrysene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dibenzo(a,h)anthracene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,3-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,4-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2-Dichlorobenzene Comp EPA625 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

3,3-Dichlorobenzidine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Diethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dimethyl phthalate Comp EPA625 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

di-n-Butyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,6-Dinitrotoluene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,6 Dinitro-2-methylphenol Comp EPA625 3.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2-Diphenylhydrazine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

di-n-Octyl phthalate Comp EPA625 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Fluoranthene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Fluorene Comp EPA625 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachlorobutadiene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachloro-cyclopentadiene Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Hexachloroethane Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Indeno (1,2,3-cd)pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Isophorone Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Naphthalene Comp EPA625 0.20 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Nitrobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-dimethyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-diphenyl amine Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

N-Nitroso-di-n-propyl amine Comp EPA625 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Phenanthrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Pyrene Comp EPA625 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

1,2,4-Trichlorobenzene Comp EPA625 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlorinated Pesticides

Aldrin EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

alpha-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

beta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

delta-BHC Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Gamma-BHC (Lindane) Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

alpha-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

gamma-chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Chlordane Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDD Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDE Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

4,4'-DDT Comp EPA608 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Dieldrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99
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Appendix B

WEATHER CONDITION

STATION NO. TS24 TS24 TS24 TS24 TS24 TS24 TS24 TS24

STATION NAME Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

Dominguez Channel TRIB - 

Dominguez Channel at 116th 

EVENT CODE 2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event16 2008-09Event30 2008-09Event36

DATE PQL
3 Units 11/4/2008 11/25/2008 12/15/2008 2/5/2009 2/13/2009 1/13/2009 3/23/2009 5/11/2009

Wet

2008-2009 Sampling Results for Dominguez Channel TRIB - Dominguez Channel at 116th St. (TS24) (Formerly used as LU-See S23)

Dry

Tributary Monitoring

Sample

Type

EPA

Method

Endosulfan I [alpha] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endosulfan II [beta] Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endosulfan sulfate Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endrin Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Endrin aldehyde Comp EPA608 0.10 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Heptachlor Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Heptachlor Epoxide Comp EPA608 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Toxaphene Comp EPA608 1.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Polychlorinated Biphenyls

Aroclor-1016 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1221 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1232 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1242 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1248 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1254 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Aroclor-1260 Comp EPA608 0.50 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Organophosphate Pesticides

Chlorpyrifos Comp EPA507 0.05 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Diazinon Comp EPA507 0.01 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Prometryn Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Atrazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Simazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Cyanazine Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Malathion Comp EPA507 2.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Herbicides

Glyphosate Comp EPA547 25.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4-D Comp EPA515.3 5.00 ug/L -99 -99 -99 -99 -99 -99 -99 -99

2,4,5-TP-SILVEX Comp EPA515.3 10.00 ug/L -99 -99 -99 -99 -99 -99 -99 13.5

Other

Ammonia Comp SM4500-NH3 F 0.1 mg/l 0.28 0.19 1.29 -99 -99 2.53 0.5 1.68

Endrin ketone Comp EPA625 1 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Methoxychlor Comp EPA608 0.5 ug/L -99 -99 -99 -99 -99 -99 -99 -99

Note:

1) blank cell indicates sample was not analyzed

2) -99 indicates concentration below minimum detection level

5) Wet weather suspension of fecal coliform objective applies to 2008-09Event06, 2008-09Event09, and 2008-09Event21

4) Highlighted cells show exceedances

3) PQL = minimum level

B-39
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SANTA MONICA BAY SHORELINE MONITORING 

MUNICIPAL SEPARATE STORM SEWER SYSTEM (MS4) REPORT 
(July 1, 2008 – June 30, 2009) 

Monitoring and Assessment by the City of Los Angeles Environmental Monitoring Division 
 
 
 

I. INTRODUCTION 

 
Increasing population and ongoing urban developments within the Santa Monica Bay area have 
the potential to have significant impacts on beach water quality.  Human activities, including, but 
not limited to, car washing, land irrigation, neglecting to pick up and properly dispose of pet 
waste, homelessness, improper disposal of car oil, illicit connections, and leaky septic tanks, 
contribute various pollutants that are washed into local waters through storm drains and through 
urban runoff during rainfall events. These are considered as point and non-point sources of 
pollutants. These sources contain flows that are untreated. Although improvements have been 
made in treating point source flows from treatment plants and industrial facilities, the 
Environmental Protection Agency has estimated that non-point sources of pollution is now the 
single largest cause of deterioration of water quality (Ohio State Univ. 2009).  Storm drains have 
been identified as potentially large sources of bacteria discharged to receiving waters around the 
country. This is particularly true in California where sanitary sewer and storm drain sewer 
systems are separate.  Therefore, the storm drain discharges are not treated before they discharge 
across the beach directly into the water-contact zones (Schiff and Kinney 2001).  
 
The Environmental Protection Agency (EPA) established a municipal storm water management 
program known as the Municipal Separate Storm Sewage System (MS4) Program that is 
intended to improve the Nation’s waters by reducing the quantities of pollutants that urban runoff 
and storm water pick up and carry into the storm sewer systems from normal or routine urban 
activities or during storm events. An MS4 is a conveyance system made up of catch basins, 
curbs, gutters, ditches, and storm drains owned by a state, city, county, town, or other public 
body, that is designed to collect or convey storm water and urban runoff to waters of the US 
(CRWQCB 2001). Unless diverted to treatment plants, these discharges are untreated, carrying 
pollutants to local water bodies. As part of the MS4 Program the City of Los Angeles is a co-
permitee in discharging storm water into local waterways. This permit requires the City to design 
a storm water management program that reduces the discharge of pollutants to the maximum 
extent possible, that protects water quality, and that satisfies the water quality requirements of 
the Clean Water Act (CRWQCB 2001).  
 
From 1987 until November 2004, the Environmental Monitoring Division (EMD) conducted 
monitoring in Santa Monica Bay at eighteen shoreline locations (from Malibu to Malaga Cove) 
that were situated 50 yards away from the mouths of storm drains. As a result of the 
acknowledgement that the discharge plume from the Hyperion Wastewater Treatment Plant does 
not reach the SM Bay shoreline or pose a detectable health risk to beachgoers, these monitoring 
sites were re-located to the wave wash or “point-zero” of the storm drains in keeping with the 
Santa Monica Bay Beaches Bacterial TMDLs (SMBBB TMDLs) monitoring which focuses on 
the impact of storm drain flows to the receiving water bodies.  As was expected, bacterial 
densities in the wave wash were higher than those in the surf zone 50 yards away. 
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Current state water quality standards require the use of bacteria as indicators of human fecal 
contamination. These indicators are used because the methods for their detection are 
comparatively rapid, relatively inexpensive, and are easy to perform.  Bacteriological data used 
in this report consists of densities for three groups of fecal indicator bacteria: total coliforms, 
fecal coliforms/E. coli, and the enterococci. Their presence in water, especially fecal 
coliforms/E. coli and enterococci, is an indication of recent fecal contamination, which is the 
major source of many waterborne diseases (Csuros and Csuros 1999). Monitoring indicator 
bacteria currently is one of the most efficient means of predicting the presence of pathogens in 
marine waters.  Current indicator bacterial quantification methods depend on incubation and 
growth of bacteria in the laboratory. Results presently are obtained approximately 18 to 24 hours 
after sample collection, thus preventing early notification of potential public health risks and 
contamination source identifications. The chromogenic substrate method was used for all SMB 
shoreline indicator bacterial quantifications. 
 
EMD prepares shoreline reports and evaluates data relative to the California State AB411 
bathing water quality standards for bacterial densities (Table 1). The Santa Monica Bay shoreline 
bacterial data collected by the City are reported daily to the Los Angeles County Department of 
Public Health (LACDPH). Subsequently, LACDPH takes steps (such as posting health hazard 
warning signs for beach users) to notify beach goers when an exceedance of bacterial standards 
occurs. 

 
Table 1. AB411 Bathing Standards 
 
 
This report summarizes the City of Los Angeles EMD’s Santa Monica Bay shoreline 
bacteriological data for the Fiscal Year 2008-2009 (July 1, 2008 to June 30, 2009).   
 

 
Density of bacteria in a single sample shall not exceed: 
 10,000 total coliform bacteria/100 ml; or  
 400 fecal coliform bacteria/100 ml; or  
 104 Enterococcus bacteria/100 ml; or 
 1,000 total coliform bacteria/100 ml, if the ratio of fecal/total coliform exceeds 0.1 
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II. MATERIALS AND METHODS 
 
A. SAMPLE COLLECTION 
 
For the MS4 program, EMD monitors eighteen SMB shoreline stations ranging from Surfrider 
Beach (S1, Malibu Lagoon) in Malibu southward to Malaga Cove (S18, Palos Verdes Estates; 
Figure 1).  On November 1, 2004, the City of Los Angeles began participating in the 
Coordinated Shoreline Monitoring Plan (CSMP) for the Santa Monica Bay Beaches Bacterial 
TMDLs. Some TMDL monitoring requirements were incorporated into the MS4 permit, and as a 
result, the monitoring frequency of nine stations, S3, S8, S11 through S15, S17, and S18, was 
reduced from seven days to one day per week.  The monitoring frequency of the remaining nine 
stations, S1, S2, S4 through S7, S9, S10, and S16, was changed from seven to five days per 
week. All shoreline stations since November 1, 2004 have been sampled at point zero, which is 
defined as the point at which the discharge from a storm drain or creek initially mixes with the 
receiving water.  A station having no storm drain or creek associated with it is referred to as an 
open beach site and is sampled at the midpoint of the beach (CSMP 2004).  All samples were 
collected at ankle-depth level during daylight hours. Because of spatial, logistical, and time 
constraints, sample collection is divided into northern stations, from S1 (Malibu Lagoon) in 
Malibu to S9 (Mother’s Beach) in Marina Del Rey, and southern stations, S10 (Ballona Creek) to 
S18 (Malaga Cove) in Palos Verdes Estates, and conducted simultaneously.  For FY2008-2009, 
2,418 samples were collected for MS4 permit compliance. 
 
B.  SAMPLE ANALYSIS 
 
Total coliform (TC) and E. coli (EC) bacterial densities were determined by the chromogenic 
substrate method following Standard Methods section 9223 (APHA 1998), and Enterococcus 
(ENT) densities were determined by Enterolert™, per manufacturer’s instructions. Fecal 
indicator bacterial analyses totaling 7,254 were performed during the 2008 – 2009 fiscal year. 
 
Visual field observations for shoreline stations were made along a 20-foot stretch of shoreline to the 
north and south of each station.  This area around each station was observed for the presence of 
materials of sewage and non-sewage origin, any unusual odors of sewage and non-sewage origin, 
plankton color, and the presence of flow and flow rate (visual rating only) from storm drains.  Storm 
drain flow data and Low-Flow-Diversion operation information is available upon request.  Materials 
of sewage origin included plastic goods, rubber goods, and grease particles.  Non-sewage origin 
materials included ocean debris, seaweed, refuse, tar, and dead marine animals.  Station S08 was 
used as the shoreline weather station for observations of air and water temperature, weather 
conditions, wind speed and direction, wave height, and sea conditions.   
 
Quality assurance and quality control procedures were conducted to confirm the validity of the 
analytical data collected. All areas impacting reported data were subjected to standard 
microbiological quality control procedures in accordance with Standard Methods (APHA 1998). 
These areas include sampling techniques, sample storage and holding time, facilities, personnel, 
equipment, supplies, media, and analytical test procedures.  Duplicate analyses also were performed 
on ten percent of all samples.  When quality control results were not within acceptable limits, 
corrective action was taken.  This quality assurance program helped ensure the production of 
uniformly high quality and defensible data. In addition, EMD participates annually in the 
performance evaluation program managed by the California State Department of Public Health 
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(CSDPH) as part of its Environmental Laboratory Accreditation Program (ELAP); CSDPH 
biennially certifies EMD. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.  Location of Santa Monica Bay shoreline monitoring stations, storm drains, and piers. 
 
 
C.  DATA ANALYSIS 
 
The results obtained from microbiological samples do not generally follow a normal distribution. To 
compensate for a skewed distribution and to obtain a nearly normal distribution, data must be log-
normalized prior to analysis. Geometric means are the best estimate of central tendency for log-
normalized data and were calculated for each bacterial indicator group. Annual geometric means 
were calculated for all shoreline sampling sites.   
 
Shoreline data were divided into periods of wet and dry weather to examine the effects of runoff 
from storm drains on indicator bacterial concentrations.  The MS4 permit has defined wet weather 
as the day of rain plus three days following the rain event.  Rain data were obtained from the 
National Weather Service’s Downtown Los Angeles, University of Southern California (USC) 
records. 
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III. RESULTS 
 
Rainfall 
 
Measurable rainfall was recorded during Fiscal Year 2008-2009 (this also is the period 
designated as the “rain year”) for a total 9.08 inches, reduced from the previous year by 4.4 
inches and 5.96 inches less than the average seasonal rainfall (15.04 inches) for the Los Angeles 
area. The majority of rainfall, approximately 8.9 inches, was recorded from November 2008 to 
March 2009, with February having the most rainfall, 3.57 inches.   No rain was recorded from 
July through October 2008, and two small rain events occurred from April to June 2009, totaling 
0.18 inches (Figure 2). 
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            Figure 2. Monthly rainfall at Downtown Los Angeles, USC  
            July 2008 - June 2009.  
 
 
Shoreline Stations 
 
The City of Los Angeles conducts monitoring at eighteen, MS4 compliance stations, S1 through 
S18, in Santa Monica Bay (Figure 1).   
 
Consistently, stations S1, S4 (Santa Monica Canyon Storm Drain), and S5 (Santa Monica Pier) 
were the northern sites with the highest geometric means for all indicators during dry-weather 
(Figure 3). Total coliform means were highest at stations S1 and S5; E. coli densities at station 
S5 were two times higher than the station with the second highest densities, station S1; 
Enterococcus mean was highest at station S4. Stations S7 and S8 had the lowest dry-weather 
geometric means in the northern Bay area for all indicators.  
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Figure 3.  Annual dry- and wet-weather geometric means for indicator bacteria at compliance 
monitoring stations in Santa Monica Bay, FY2008-2009.    
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Bacterial densities for monitoring stations in the southern bay had little variance between 
stations; exceptions were stations S10 and S16, with the highest bacterial densities for all 
indicator bacteria during dry-weather. Station S10 (at the mouth of Ballona Creek) had far and 
above the highest total coliform mean value for south Bay stations; almost four times the TC 
densities detected at station S16 (Redondo Beach Pier), the site with the second highest TC mean 
value. The highest mean E. coli and Enterococcus densities were detected at station S16. Stations 
S14 and S17 had consistently lower geometric mean values for most fecal indicators.  
 
Typically, higher geometric means were recorded for northern stations when compared to 
stations to the south, probably due to the presence of more consistently flowing storm drains in 
the north. Higher Enterococcus and E. coli densities were recorded at stations S4 and S5, 
respectively, but station 10 had the highest total coliform geometric mean values for all SM Bay 
sites Dry-weather geometric means for all sites met all AB411 single-sample standards with the 
exception of stations S10 for total coliforms, S5 for E. coli, and S4 for Enterococcus 
 
 
Annual geometric means for Fiscal Year 2008-2009 revealed higher bacterial densities for all 
three fecal indicators during wet-weather when compared to dry-weather for Santa Monica Bay 
monitoring stations. Normally, water quality decreased during and immediately after a rainstorm, 
but generally returned to previous levels within two to four days. Northern stations exhibited 
higher mean values during wet-weather than those to the south for all fecal indicators.  Northern 
stations with the highest wet-weather bacterial densities were stations S1, S4 and S6 (Pico-
Kenter Storm Drain). Although total coliform and E. coli means were comparable among these 
three stations, the Enterococcus mean value at station S4 was almost twice as high as means at 
the other two sites.  For stations to the south, wet-weather mean values at station S10 were 
highest for all fecal indicators. Comparing all stations, north and south, the total coliform wet-
weather mean was highest at station S10; E. coli was highest at stations S1 and S4; and 
Enterococcus mean value was highest at station S4.  
 
 
 
Water Quality Standards Compliance 
 
The purpose of collecting shoreline samples and reporting bacterial results is to determine 
compliance with State bathing water standards and to assess water quality and the impact it may 
have on public health.  Total exceedances of AB411 bathing water quality standards during dry 
weather for Santa Monica Bay shoreline stations collected by CLAEMD are listed in Table 2. As 
supported by the high geometric mean values, stations S10, S5, S4, and S1 had the highest 
number of exceedances for total coliforms, E. coli, Enterococcus, and EC/TC ratio, respectively. 
The highest total of single-sample exceedances were recorded at stations S1, S4, and S5. Stations 
S5, S1, S10, and S16 are sites with the most exceedance days, which can be interpreted to mean 
that they also had more beach postings by the LA County Department of Public Health. 
Although, a site may have more single-sample indicator exceedances, it may not necessarily 
have had more days of exceedance, as in the case of Station S4.  This site had more indicator 
exceedances than station S10, but had a lower number of days in which it exceeded state 
standards.  Overall, station S5 had the poorest water quality for all stations, with both the highest 
number of total single-sample exceedances and exceedance days. Stations that recorded the least 
numbers of exceedances were stations S11, S12, S13, and S14 with no exceedances for the entire 
year. 
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FY2008 – 2009 Dry Weather Exceedances 
Exceedances Per Indicator 

Station Total 
Samples 

Exceedance 
Days 

Total Indicator 
Exceedances Total1 E.coli2 Entero3 EC/TC Ratio4 

S1 222 69 143 8 46 40 49 
S2 221 44 76 4 24 29 19 
S3 47 2 4 0 1 2 1 
S4 222 50 122 14 32 47 29 
S5 222 98 168 2 92 25 49 
S6 222 26 42 3 10 22 7 
S7 221 3 3 0 0 3 0 
S8 47 1 3 1 1 1 0 
S9 222 19 27 3 6 14 4 
S10 221 60 85 40 14 24 7 
S11 47 0 0 0 0 0 0 
S12 47 0 0 0 0 0 0 
S13 47 0 0 0 0 0 0 
S14 47 0 0 0 0 0 0 
S15 47 2 2 0 0 2 0 
S16 222 54 86 0 37 27 22 
S17 47 3 3 0 0 3 0 
S18 47 3 4 0 0 2 2 
1 Total coliform limit 10,000 MPN/100mL 
2 E. coli limit 400 MPN/100mL 
3 Enterococcus limit 104 MPN/100mL 

4 Total coliform >1,000 MPN/100mL and the ratio of fecal-total coliform exceeds 0.1  

Table 2. Number of exceedances at City of Los Angeles Santa Monica Bay shoreline stations of 
California AB411 bathing water standards during dry weather (includes summer and winter dry 
seasons) from July 2008 to June 2009. 
 
On average, more exceedance days occurred during the summer months of June to August than 
all the other months of the year, with an average of 40 exceedance days during the summer to an 
average of 34 days per month for the rest of the year (data not shown). The months of January, 
March, and May had the most exceedance days and June, February, and July had the least. 
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Table 3 lists the percent compliance with all AB411 bathing water quality standards for SMB 
shoreline stations during the 2008 – 2009 sampling period.  Per cent compliance is based on dry-
weather bacteria densities and reflects a measure of water quality and public health risk. In 
ascending order of compliance, stations S5, S1, S4, S16 and S10 had the lowest percent 
compliance for water quality standards for this monitoring period. These same stations also were 
lowest in compliance for FY07-08. 
 
 

Compliance % - Dry Weather 
Station Total1 E.coli2 Entero3 EC/TC Ratio4 
S1 96 79 82 78 
S2 98 89 87 91 
S3 100 98 96 98 
S4 94 85 78 87 
S5 99 58 88 77 
S6 99 95 90 97 
S7 100 100 99 100 
S8 98 98 98 100 
S9 99 97 94 98 
S10 81 94 90 97 
S11 100 100 100 100 
S12 100 100 100 100 
S13 100 100 100 100 
S14 100 100 100 100 
S15 100 100 96 100 
S16 100 83 88 90 
S17 100 100 93 100 
S18 100 100 96 96 
1 Total coliform limit 10,000 MPN/100mL 
2 E. coli limit 400 MPN/100mL 
3 Enterococcus limit 104 MPN/100mL 
4  Total coliform >1,000 MPN/100mL and the ratio of fecal-total coliform exceeds 0.1  

Table 3. Percent compliance per station, FY2008 – 2009. 
 
 
All stations with the lowest compliance, excluding stations S10 and S16, are located in northern 
Santa Monica Bay.  No stations in the northern Bay met 100% compliance for the four 
AB411water quality standards, although station S7 came very close; 100 % for all state standards 
except Enterococcus at 99% compliance. Four southern bay stations, S11, S12, S13, and S14 met 
100% compliance for all standards.  Stations S15, S17, and S18, although they did not meet total 
compliance for all limits, had 100 % compliance for 50 to 75 percent of water quality standards.  
The highest total number of exceedances was for E. coli limits followed by Enterococcus and 
fecal:total coliform ratio limits; total coliform exceedances were the fewest for the four 
standards.  
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Field Observations 
 
 
Field observations were recorded for each sampling location and normally are rated using an 
EMD historical standard rating system, 1=low, 2=moderate, and 3=high.  Observations include 
the presence of materials of sewage origin (MOSOs) or non-sewage origin, any unusual odors of 
sewage or non-sewage origin, and the presence of flow and flow rate (visual rating only) from storm 
drains. 
 
 

Storm Drain Flows - Dry Weather 
STATION S01 S02 S03 S04 S05 S06 S07 S08 S09 

Location* Lagoon SD SD SD Pier SD SD SD OB 
Total Dry Sampling Days 222 221 47 222 222 222 221 47 222 
Total Exceedance Days 69 44 2 50 98 26 3 1 19 
Total  Drain Flow Days 99 34 22 56 0 21 1 0 0 
Average **Flow Rate 3 2 2 3 0 3 2 0 NA 

STATION S10 S11 S12 S13 S14 S15 S16 S17 S18 

Location* SD SD SD SD Pier Pier Pier SD OB 
Total Dry Sampling Days 221 47 47 47 47 47 222 47 47 
Total Exceedance Days 60 0 0 0 0 2 54 3 3 
Total  Drain Flow Days 221 0 4 0 0 0 0 0 0 
Average Flow Rate** 3 0 1 0 0 0 0 0 NA 
*Location: [SD] = Storm Drain  [OB]  = Open Beach 
**Flow Rate:   [1] = Low  [2] = Moderate  [3] = Heavy   
[NA] = Open beach; no storm drain 

Table 4. Storm drain flow data and associated exceedances for MS4 stations, FY2008-2009 
 
 
Storm Drain Flows 
 
Storm drains are designed to receive urban and storm water runoff from paved streets, parking 
lots, sidewalks, and roofs. Urban and storm water runoff, carried to the Bay through the region's 
massive storm drain systems and few remaining streams, is a serious, year-round concern. Each 
year, an average of 30 billion gallons of storm water and urban runoff are discharged through 
more than 200 outlets. Even in dry weather, ten to 25 million gallons of water flow through 
storm drains into Santa Monica Bay every day (Santa Monica Bay Restoration Commission 
2008). Most drains have a single large exit at their point of discharge. Other than catch basins, 
there are usually no treatment facilities in the system (Wikipedia 2009). 
 
Table 4 is a summary of dry-weather storm drain data for CLA EMD Santa Monica Bay MS4 
monitoring sites during FY2008-2009. There is no other discernable pattern linking the number 
of storm drain flow days with the number of exceedances, other than noting that sites with 
regularly flowing drains generally had more exceedances than those without.  Station S1 
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exceeded 69 days with 99 flow days (70% of flow days), but station S10, with more days of flow 
(221), only exceeded 60 days (27% of flow days).  Of course, this may be due to the large 
dilution factor for storm drain flows into Ballona Creek (station S10 is at the confluence of 
Ballona Creek and Santa Monica Bay). Sites associated with active piers, such as stations S5 
(Santa Monica Pier) and S16 (Redondo Beach Pier), had exceedance days that exceeded the 
number of days for which flow was recorded, suggesting factors other than storm drain flow may 
contribute to pollutant loading at these sites.   Stations S14 (Manhattan Beach Pier) and S15 
(Hermosa Beach Pier) also are associated with piers, but with comparatively less human activity 
than the former two piers and no observable storm drain flows. 
 

Of the nine northern monitoring locations, six sites are associated with storm drains; one site is 
influenced by a lagoon, one is associated with a pier, and another, an open beach.  All northern 
drains recorded at least one day of flow except station S8, where the view of the mouth is 
blocked by a jetty.  The northern stations had the highest number of flowing storm drains; five 
drains compared to two in the south.  

Low-Flow Diversion Devises (LFDs): 
 

Low Flow Diversion  MS4 Sampling Location
Pulga Canyon S03 
Santa Monica Canyon* S04 
Santa Monica Pier (SMURRF) S05 
Pico-Kenter (SMURRF) S06 
Ashland Ave S07 
Venice Pavillion* S08 
Culver  S11 
Imperial Hwy* S12 
Ave I S17 

*City of Los Angeles LFDs 
Table 5. LFDs Santa Monica Bay MS4 locations, FY2008-2009 

 
The cities of Los Angeles and Santa Monica and the County of Los Angeles operate a total of 23 
low-flow diversion devices (LFDs) along the Santa Monica Bay shoreline from Castle Rock to 
Dockweiler State Beach. The City of Los Angeles owns eight LFDs, three of which are 
associated with SMB MS4 sites (Table 5) that currently are operated during the summer dry 
period from April 1 through October 31. These devices are installed at the major storm drain 
outfalls to prevent urban runoff from reaching the Santa Monica Bay beach surf zones by 
diverting the flows to the sanitary sewer collection system for treatment at the Hyperion 
Wastewater Treatment Plant. 
 
Stations S4 and S5 are associated with LFDs, but were among the sites with the highest number 
of exceedances and exceedance days during dry weather.  Station S6 had fewer exceedances than 
stations S4 and S5, but more exceedances than 60 percent of all other sites.  Low-Flow-Diversion 
operation data is available upon request. 
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Materials of Sewage Origin  
 
Observations of materials of sewage origin (MOSOs), such as, plastic goods (tampon inserts), 
rubber goods (prophylactic rings), and grease particles were recorded during Fiscal Year 2008-
2009. There were no incidences of observed MOSOs for the entire fiscal year in Santa Monica 
Bay.   
 
 

 
 

 
 

IV. DISCUSSION 
 
Annual geometric mean values for all three indicator bacteria during dry-weather (includes 
summer and winter dry periods) clearly identify that stations S1, S4, S5, S10, and S16 
consistently have the highest bacterial densities of all MS4 monitoring stations.  Exceedances of 
AB411 water quality standards also identify these five stations as the most impacted by 
pollutants and, therefore, the most problematic.  
 
The geographic location of stations S1, S4, and S10 at the outlet of large sub-watersheds 
predispose these locations to greater non-point source bacterial loading.  Station S1 is located at 
Surfrider Beach at the outlet of the Malibu Creek watershed and is mainly affected by flows from 
Malibu Lagoon.  This watershed covers a large area, approximately 105 square miles.  There is 
considerable local activity at the beach, and the lagoon serves as a habitat for numerous bird species, 
an added source of bacteria at this monitoring site.  Surfrider Beach previously has been identified 
as one of the most polluted beaches in Santa Monica Bay (CLA, EMD 2003) and is listed eighth in 
the top  ten most polluted beaches in the state in Heal the Bay’s 19th Annual Beach Report Card 
(HTB 2009).  Station S4 is located on a beach with considerable local activity and at the outlet of a 
large sub-watershed, Santa Monica Canyon.  Santa Monica Canyon, which is adjacent to the Santa 
Monica Mountains, contains horse corrals, a golf course, and some houses on septic systems.  In 
addition, large numbers of birds have been observed to congregate at the beach.  Station S10 is at 
the mouth of Ballona Creek, across from the Marina Del Rey channel, and inside the breakwater 
that protects both channels.  Ballona Creek is the largest freshwater flow to drain into the Bay.  It is 
a channel with year-round flow and a drainage area equal to approximately 89 square miles.  High 
bacterial concentrations from the creek may contribute to bacteria detected at S10.   
 
Stations S5 and S16 are adjacent to heavily used piers, which are most likely significant contributors 
to the high bacterial counts measured at these stations. Santa Monica Pier (S5) houses several food 
concession stands, restrooms, and parking facilities, as well as a small marine aquarium, and attracts 
thousands of local visitors and tourists.  Like its neighboring station, station S4, this location also 
was listed as one of the ten most polluted beaches in the state (listed at #5), according to Heal the 
Bays 19th Annual Report Card.  Dry-weather flows from drains at stations S4 and S5 are diverted to 
the Santa Monica Urban Runoff Recycling Facility (SMURRF), an unmanned, dry-weather, urban 
runoff, water recycling facility located near Santa Monica Pier. SMURRF was designed to 
conserve water and to help reduce beach closures by eliminating bacterial load to the beach area 
from dry-weather runoff (e.g., irrigation returns, car washing, street cleaning, etc.).  Starting with 
FY06-07, stations S4 and S5 have seen decreases in the number of overall exceedances of 31.5 
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and 16 percent, respectively (CLA EMD 2006-2008, unpublished).  This is likely a result of a 
combination of dry-weather flows being diverted to SMURRF and the installation of low-flow 
diversion devices. However, as the current years’ data indicates, these sites are still among the 
most polluted areas in the Bay.    
 
Station S16, located near the far end of the southern portion of the Bay, is adjacent to the Redondo 
Beach Pier with large restaurants, food concessions, restrooms, parking facilities, and a large visitor 
population. This site is subject to bacterial contamination by way of the pier and flows from an 
associated storm drain located under the pier. Historically a problematic site with a high exceedance 
rate of the water quality objectives for fecal indicators, station S16 was included in a supplemental 
environmental project for the Los Angeles County Sanitation District's resolution agreement Order 
(R4-2006-040; Model Program for Bacterial Source Identification and Abatement Plan - Redondo 
Beach Pier Pilot Project).  Part of the project included a microbial source tracking effort at the 
Redondo Beach Pier from June 24 to August 8, 2008 with the goal being to locate the source of 
fecal indicator bacteria at the Pier.  Results indicated that a storm drain under the pier would 
occasionally create a pond. Results also indicated that during the sampling period, the storm 
drain and pond were potentially impacted by human fecal pollution, but were not contributing to the 
microbial contamination of the ocean water.  For example, two shoreline samples that were positive 
for human-associated bacteria (Bacteroides) did not contain the same species that were consistently 
detected in the storm drain and pond waters (LACSD 2009). This suggests that high fecal indicator 
bacteria may stem from sources other than storm drain runoff; possibly natural or indigenous to the 
sandy sediment.  
 
A 2007 surface water quality technical report in the Journal of Environmental Quality states, “… 
a study of Florida beaches found unexpectedly high abundances of Escherichia coli, fecal 
coliforms, and enterococci in beach sand. The aim of the present study was to explain these 
abundances by assessing the survival of E. coli and enterococci in beach sand relative to 

seawater. Results suggested that E. coli and enteroccocci exhibited increased survivability and 

growth in sand relative to seawater. Because fecal bacteria are capable of replicating in sand, at 
least under controlled laboratory conditions, the results suggest that sand may be an important 
reservoir of metabolically active fecal organisms (Hartz et al 2008). Other studies conducted by 
the Great Lakes Water Institute and Marion College in Wisconsin (Beversdorf et al 2007) and the 
Nova Southeastern University Oceanographic Center (Rogerson et al 2005), concluded, 
respectively, that sand appears to provide considerable protection from UV exposure and may act 
as a reservoir for E. coli. Replication of cells appears to be one possible contributing factor to the 
persistently high levels. Moisture content of sand may also be a determinant of cell persistence in 
the sand environment; and that sand has the potential to accumulate bacteria through filtration 
and favor the survival of indicator organisms through growth in a protected microhabitat. These 
are possible and likely reasons for persistence of exceedance of state standards at station S16; 
although the number of exceedances from FY07-08 to FY08-09 has decreased by 16%; hopefully, 
consistent reductions will be seen with future monitoring. 
 
The City and County of Los Angeles are both operating several storm water low-flow diversion 
structures to improve water quality.  They both have a program geared toward increasing the 
number of dry-weather storm drain flows diverted to sanitary sewers. Water quality within the 
Santa Monica Bay has shown improvement in recent years due to these Low-Flow Diversion 
Programs, the City of Santa Monica’s Urban Runoff Recycling Facility (SMURRF), and the 
efforts of other municipalities within the watershed in implementing several best management 
practices (BMPs).  The City of Los Angeles is currently in the process of upgrading its LFDs to a 
higher capacity in order to accommodate increased flow volume during the winter dry period, 
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November 1 through March 31st.  This would enable the City to divert its urban run off all year 
round (except for the wet-weather events) in order to achieve compliance with the dry-weather 
TMDL for winter and summer seasons. Plans to further reduce storm water pollution and urban 
runoff, which include structural BMPs and educational programs geared toward the general 
public, businesses, and City employees, are projected to continue improving and protecting water 
quality along the Santa Monica Bay shoreline.  
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SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 7/3/2008 7/3/2008 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 160.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 7/3/2008 7/3/2008 Total Suspended Solids (TSS) TSS 15.0 mg/L WETCHEM1 5.00 0.50 1 P0 15.0 15.0 0 AETB

SMURRF Santa 
Monica, CA 070308 160.2 15.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 7/3/2008 7/3/2008 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 160.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Oil and Grease, Gravimetric 1664 MAIN 7/2/2008 7/2/2008 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 3510C 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Oil and Grease, Gravimetric 1664 MAIN 7/2/2008 7/2/2008 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 3510C 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Oil and Grease, Gravimetric 1664 MAIN 7/2/2008 7/2/2008 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 3510C 0.5 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/2/2008 7/2/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 180.1 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/2/2008 7/2/2008 Turbidity -- 4.10 NTU WETCHEM1 1.0 0.5 1 P0 4.10 4.10 0 AETB

SMURRF Santa 
Monica, CA 070208 180.1 4.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/2/2008 7/2/2008 Turbidity -- 1.39 NTU WETCHEM1 1.0 0.5 1 P0 1.39 1.39 0 AETB

SMURRF Santa 
Monica, CA 070208 180.1 1.39 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.05 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.05 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.01 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.01 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.01 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Copper 7440-50-8 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.01 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.05 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.001 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.01 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.05 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.01 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.05 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Zinc 7440-66-6 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.01 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.05 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.05 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.01 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.01 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.01 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Copper 7440-50-8 0.017J mg/L DEFINORG J 0.05 0.01 1 P0 0.017J 0.017 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.017 57382-3
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SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.05 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.001 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Nickel 7440-02-0 0.046J mg/L DEFINORG J 0.05 0.01 1 P0 0.046J 0.046 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.046 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.05 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.01 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.05 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Zinc 7440-66-6 0.059 mg/L DEFINORG 0.05 0.01 1 P0 0.059 0.059 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.059 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.05 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.05 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.01 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.01 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.01 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Copper 7440-50-8 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.01 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.05 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.001 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.01 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.05 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.01 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.05 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/3/2008 7/3/2008 Zinc 7440-66-6 0.045J mg/L DEFINORG J 0.05 0.01 1 P0 0.045J 0.045 0 AETB

SMURRF Santa 
Monica, CA 070308 200.2 0.045 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.020 57382-3

RB-AR47809
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SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.010 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.020 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.075 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008

alpha-Hexachlorocyclohexane 
(Alpha-BHC) 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.050 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008

beta-Hexachlorocyclohexane (Betta-
BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.050 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 5.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008

delta-Hexachlorocyclohexane 
(Delta-BHC) 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.020 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.020 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.010 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.050 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.050 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.02 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008

gamma-Hexachlorocyclohexane 
(Gamma-BHC, Lindane) 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.20 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.010 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.010 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 1.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 1.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.010 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

RB-AR47810
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SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.020 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.010 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.020 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.075 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008

alpha-Hexachlorocyclohexane 
(Alpha-BHC) 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.050 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008

beta-Hexachlorocyclohexane (Betta-
BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.050 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 5.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008

delta-Hexachlorocyclohexane 
(Delta-BHC) 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.020 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.020 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.010 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.050 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.050 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.02 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008

gamma-Hexachlorocyclohexane 
(Gamma-BHC, Lindane) 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.20 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.010 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.010 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 1.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 1.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.010 57382-3

RB-AR47811



projid* sampidno* labprojid* labsampid* colldate matrix testgroup method submethod extrdate* analdate* analyte casnum* result measure typeresult qualifiers reportlim* methlimit* mult* res_code conc* dl_flag* dresult* samp_depth* lab_name site qcbatchno* prp_method mresult cocnumber

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.020 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.010 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.020 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.075 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008

alpha-Hexachlorocyclohexane 
(Alpha-BHC) 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.050 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008

beta-Hexachlorocyclohexane (Betta-
BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.050 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 5.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008

delta-Hexachlorocyclohexane 
(Delta-BHC) 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.020 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.020 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.010 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.050 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.050 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.02 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008

gamma-Hexachlorocyclohexane 
(Gamma-BHC, Lindane) 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.20 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.010 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.010 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 1.0 57382-3

RB-AR47812



projid* sampidno* labprojid* labsampid* colldate matrix testgroup method submethod extrdate* analdate* analyte casnum* result measure typeresult qualifiers reportlim* methlimit* mult* res_code conc* dl_flag* dresult* samp_depth* lab_name site qcbatchno* prp_method mresult cocnumber

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 1.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 7/7/2008 7/15/2008 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070708 508 0.010 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008

2,4,5-T (2,4,5-
Trichlorophenoxyacetic acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.20 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.20 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 2.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 1.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 2.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.60 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.30 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.20 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 1.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008

2,4,5-T (2,4,5-
Trichlorophenoxyacetic acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.20 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.20 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 1.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.60 57382-3

RB-AR47813
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SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.30 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.20 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 1.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008

2,4,5-T (2,4,5-
Trichlorophenoxyacetic acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.20 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.20 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 1.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Dalapon 75-99-0 0.56 ug/L ORG-2 0.50 0.50 1 P0 0.56 0.56 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.56 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.60 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.30 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 0.20 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/8/2008 7/16/2008 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 515.3 1.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

RB-AR47814
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SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008

1,2-Dibromo-3-chloropropane 
(DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 4-Methyl-2-pentanone (MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Bromobenzene (Phenyl bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Bromodichloromethane 75-27-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Bromoform (Tribromomethane) 75-25-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Bromomethane (Methyl bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

RB-AR47815
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SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Chloroform (Trichloromethane) 67-66-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Chloromethane (Methyl chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Dibromochloromethane 124-48-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 m,p-Xylenes 1330-20-7P/MND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Toluene (Methyl benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Trichlorotrifluoroethane (Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3
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SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Total trihalomethane compounds TTHM ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008

1,2-Dibromo-3-chloropropane 
(DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3
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SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 4-Methyl-2-pentanone (MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Bromobenzene (Phenyl bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Bromodichloromethane 75-27-4 0.32J ug/L ORG-2 J 0.50 0.25 1 P0 0.32J 0.32 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.32 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Bromoform (Tribromomethane) 75-25-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Bromomethane (Methyl bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Chloroform (Trichloromethane) 67-66-3 0.70 ug/L ORG-2 0.50 0.25 1 P0 0.70 0.70 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.70 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Chloromethane (Methyl chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Dibromochloromethane 124-48-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 m,p-Xylenes 1330-20-7P/MND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3
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SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Toluene (Methyl benzene) 108-88-3 0.48J ug/L ORG-2 J 0.50 0.25 1 P0 0.48J 0.48 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.48 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Trichlorotrifluoroethane (Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Total trihalomethane compounds TTHM 1.02 ug/L ORG-2 0.50 0.25 1 P0 1.02 1.02 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 1.02 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008

1,2-Dibromo-3-chloropropane 
(DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3
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SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 4-Methyl-2-pentanone (MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Bromobenzene (Phenyl bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Bromodichloromethane 75-27-4 42.1 ug/L ORG-2 0.50 0.25 1 P0 42.1 42.1 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 42.1 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Bromoform (Tribromomethane) 75-25-2 10.1 ug/L ORG-2 0.50 0.25 1 P0 10.1 10.1 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 10.1 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Bromomethane (Methyl bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Chloroform (Trichloromethane) 67-66-3 59.8 ug/L ORG-2 0.50 0.25 1 P0 59.8 59.8 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 59.8 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Chloromethane (Methyl chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

RB-AR47820
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SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Dibromochloromethane 124-48-1 29.7 ug/L ORG-2 0.50 0.25 1 P0 29.7 29.7 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 29.7 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 m,p-Xylenes 1330-20-7P/MND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Toluene (Methyl benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Trichlorotrifluoroethane (Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 0.25 57382-3
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SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/12/2008 7/12/2008 Total trihalomethane compounds TTHM 142 ug/L ORG-2 0.50 0.25 1 P0 142 142 0 AETB

SMURRF Santa 
Monica, CA 071208 5030B 142 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 1.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.20 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.20 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.20 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.20 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 1.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.20 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.20 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.20 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.20 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 1.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.20 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.20 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.20 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/8/2008 7/19/2008 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.20 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3
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SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Bis(2-ethylhexyl) phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 3.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 5.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Bis(2-ethylhexyl) phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 3.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 5.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

RB-AR47823
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SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.10 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Bis(2-ethylhexyl) phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 3.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 5.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Semivolatile Organic Compounds
in Drinking Water by GC/MS 525.2 SHORT LIST7/8/2008 7/19/2008 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 525.2 0.50 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 5.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 3.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 5.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 5.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 3.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 5.0 57382-3

RB-AR47824
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SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 5.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 3.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 2.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/9/2008 7/9/2008 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070908 531.1 5.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Bicarbonate (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 1.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Carbonate (as CaCO3) 786-19-6 ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 1.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 1.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Total Alkalinity -- ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 1.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Anions Total (meq/L) -- NA mg/L WETCHEM2 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.01 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Cations Total (meq/L) -- NA mg/L WETCHEM2 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.01 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Ion Balance (percent difference) -- NA mg/L WETCHEM2 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.01 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Chloride (Cl), Total 16887-00-6 ND mg/L WETCHEM2 U 1.00 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Conductivity (umhos/cm @77F) -- ND mg/L WETCHEM2 U 10.0 2.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 2.5 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Fluoride, Total 16984-48-8 ND mg/L WETCHEM2 U 0.20 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Hardness (Ca,Mg) as CaCO3 HARDNESS ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 1.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Nitrate as Nitrogen 14797-55-8 ND mg/L WETCHEM2 U 0.10 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.01 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.01 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 pH (pH units) -- NA mg/L WETCHEM2 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.01 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Sulfate 14808-79-8 ND mg/L WETCHEM2 U 10.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 1.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Surfactants (MBAS) -- ND mg/L WETCHEM2 U 0.05 0.03 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.03 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM2 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 5.0 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Aluminum 7429-90-5 ND mg/L WETCHEM2 U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.05 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Calcium 7440-70-2 ND mg/L WETCHEM2 U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.05 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Copper 7440-50-8 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.01 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Iron 7439-89-6 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.01 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Magnesium 7439-95-4 ND mg/L WETCHEM2 U 0.10 0.02 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.02 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Manganese 7439-96-5 ND mg/L WETCHEM2 U 0.01 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.01 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Potassium 7440-09-7 ND mg/L WETCHEM2 U 0.20 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Sodium 7440-23-5 ND mg/L WETCHEM2 U 0.50 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.10 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Zinc 7440-66-6 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.01 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Bicarbonate (as CaCO3) -- 184 mg/L WETCHEM2 2.0 1.0 1 P0 184 184 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 184 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Carbonate (as CaCO3) 786-19-6 ND mg/L WETCHEM2 U 2.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 1.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 1.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Total Alkalinity -- 184 mg/L WETCHEM2 2.0 1.0 1 P0 184 184 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 184 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Anions Total (meq/L) -- 10.2 mg/L WETCHEM2 0.01 0.01 1 P0 10.2 10.2 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 10.2 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Cations Total (meq/L) -- 10.2 mg/L WETCHEM2 0.01 0.01 1 P0 10.2 10.2 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 10.2 57382-3
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SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Ion Balance (percent difference) -- ND mg/L WETCHEM2 U 0.01 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.01 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Chloride (Cl), Total 16887-00-6 122 mg/L WETCHEM2 1.00 0.10 1 P0 122 122 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 122 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Conductivity (umhos/cm @77F) -- 1,020 mg/L WETCHEM2 10.0 2.5 1 P0 1,020 1020 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 1020 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Fluoride, Total 16984-48-8 0.250 mg/L WETCHEM2 0.20 0.10 1 P0 0.250 0.250 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.250 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Hardness (Ca,Mg) as CaCO3 HARDNESS 296 mg/L WETCHEM2 2.0 1.0 1 P0 296 296 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 296 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Nitrate as Nitrogen 14797-55-8 1.80 mg/L WETCHEM2 0.10 0.01 1 P0 1.80 1.80 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 1.80 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEM2 U 0.02 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.01 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 pH (pH units) -- 7.92 mg/L WETCHEM2 0.01 0.01 1 P0 7.92 7.92 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 7.92 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Sulfate 14808-79-8 142 mg/L WETCHEM2 10.0 1.0 1 P0 142 142 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 142 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Surfactants (MBAS) -- 0.112 mg/L WETCHEM2 0.05 0.03 1 P0 0.112 0.112 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.112 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Total Dissolved Solids 10-33-3 712 mg/L WETCHEM2 10.0 5.0 1 P0 712 712 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 712 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Aluminum 7429-90-5 0.093J mg/L WETCHEM2 J 0.10 0.05 1 P0 0.093J 0.093 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.093 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Calcium 7440-70-2 71.1 mg/L WETCHEM2 0.10 0.05 1 P0 71.1 71.1 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 71.1 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Copper 7440-50-8 0.017J mg/L WETCHEM2 J 0.02 0.01 1 P0 0.017J 0.017 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.017 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Iron 7439-89-6 0.299 mg/L WETCHEM2 0.02 0.01 1 P0 0.299 0.299 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.299 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Magnesium 7439-95-4 28.0 mg/L WETCHEM2 0.10 0.02 1 P0 28.0 28.0 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 28.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Manganese 7439-96-5 0.030 mg/L WETCHEM2 0.01 0.01 1 P0 0.030 0.030 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.030 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Potassium 7440-09-7 7.88 mg/L WETCHEM2 0.20 0.10 1 P0 7.88 7.88 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 7.88 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Sodium 7440-23-5 93.8 mg/L WETCHEM2 0.50 0.10 1 P0 93.8 93.8 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 93.8 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Zinc 7440-66-6 0.059 mg/L WETCHEM2 0.02 0.01 1 P0 0.059 0.059 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.059 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Bicarbonate (as CaCO3) -- 158 mg/L WETCHEM2 2.0 1.0 1 P0 158 158 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 158 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Carbonate (as CaCO3) 786-19-6 8.00 mg/L WETCHEM2 2.0 1.0 1 P0 8.00 8.00 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 8.00 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 1.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Total Alkalinity -- 166 mg/L WETCHEM2 2.0 1.0 1 P0 166 166 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 166 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Anions Total (meq/L) -- 9.70 mg/L WETCHEM2 0.01 0.01 1 P0 9.70 9.70 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 9.70 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Cations Total (meq/L) -- 9.28 mg/L WETCHEM2 0.01 0.01 1 P0 9.28 9.28 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 9.28 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Ion Balance (percent difference) -- 2.21 mg/L WETCHEM2 0.01 0.01 1 P0 2.21 2.21 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 2.21 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Chloride (Cl), Total 16887-00-6 127 mg/L WETCHEM2 1.00 0.10 1 P0 127 127 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 127 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Conductivity (umhos/cm @77F) -- 973 mg/L WETCHEM2 10.0 2.5 1 P0 973 973 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 973 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Fluoride, Total 16984-48-8 0.250 mg/L WETCHEM2 0.20 0.10 1 P0 0.250 0.250 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.250 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Hardness (Ca,Mg) as CaCO3 HARDNESS 260 mg/L WETCHEM2 2.0 1.0 1 P0 260 260 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 260 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Nitrate as Nitrogen 14797-55-8 1.60 mg/L WETCHEM2 0.10 0.01 1 P0 1.60 1.60 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 1.60 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEM2 U 0.02 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.01 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 pH (pH units) -- 8.04 mg/L WETCHEM2 0.01 0.01 1 P0 8.04 8.04 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 8.04 57382-3
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SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Sulfate 14808-79-8 128 mg/L WETCHEM2 10.0 1.0 1 P0 128 128 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 128 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Surfactants (MBAS) -- 0.075 mg/L WETCHEM2 0.05 0.03 1 P0 0.075 0.075 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.075 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Total Dissolved Solids 10-33-3 648 mg/L WETCHEM2 10.0 5.0 1 P0 648 648 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 648 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Aluminum 7429-90-5 0.059J mg/L WETCHEM2 J 0.10 0.05 1 P0 0.059J 0.059 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.059 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Calcium 7440-70-2 60.0 mg/L WETCHEM2 0.10 0.05 1 P0 60.0 60.0 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 60.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Copper 7440-50-8 ND mg/L WETCHEM2 U 0.02 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.01 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Iron 7439-89-6 0.155 mg/L WETCHEM2 0.02 0.01 1 P0 0.155 0.155 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.155 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Magnesium 7439-95-4 24.5 mg/L WETCHEM2 0.10 0.02 1 P0 24.5 24.5 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 24.5 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Manganese 7439-96-5 ND mg/L WETCHEM2 U 0.01 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.01 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Potassium 7440-09-7 5.90 mg/L WETCHEM2 0.20 0.10 1 P0 5.90 5.90 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 5.90 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Sodium 7440-23-5 94.0 mg/L WETCHEM2 0.50 0.10 1 P0 94.0 94.0 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 94.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous General Minerals GEN.-MINEMAIN 7/2/2008 7/2/2008 Zinc 7440-66-6 0.045 mg/L WETCHEM2 0.02 0.01 1 P0 0.045 0.045 0 AETB

SMURRF Santa 
Monica, CA 070208 VARIOUS 0.045 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/1/2008 7/5/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/1/2008 7/5/2008 Coliform, total -- >160,000

MPN/100 
mL NONE U 1.1 1.1 1 P0 >160,00 >160000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/1/2008 7/3/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/1/2008 7/5/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/1/2008 7/5/2008 Coliform, fecal -- 13,000

MPN/100 
mL NONE 1.1 1.1 1 P0 13,000 13000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 13000 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/1/2008 7/3/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-MAIN 7/1/2008 7/5/2008 Fecal Enterococci NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-MAIN 7/1/2008 7/5/2008 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-MAIN 7/1/2008 7/3/2008 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 57382-3

SMURRF-
07/01/08

Method 
Blank 48087 MBAQ   -   - Aqueous Color (By Visual Comparison) SM2120-B MAIN 7/2/2008 7/2/2008 Color COLOR ND

Color 
Units ORG-4 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070208 SM2120B 1.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Influent 48087 48087.01 7/1/2008 Aqueous Color (By Visual Comparison) SM2120-B MAIN 7/2/2008 7/2/2008 Color COLOR 39.0

Color 
Units ORG-4 1.0 1.0 1 P0 39.0 39.0 0 AETB

SMURRF Santa 
Monica, CA 070208 SM2120B 39.0 57382-3

SMURRF-
07/01/08

SMURRf- 
Effluent 48087 48087.02 7/1/2008 Aqueous Color (By Visual Comparison) SM2120-B MAIN 7/2/2008 7/2/2008 Color COLOR 4.00

Color 
Units ORG-4 1.0 1.0 1 P0 4.00 4.00 0 AETB

SMURRF Santa 
Monica, CA 070208 SM2120B 4.00 57382-3

SMURRF-
07/08/08

Method 
Blank 48160 MBAQ   -   - Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/8/2008 7/8/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 070808 180.1 0.5 57384

SMURRF-
07/08/08

SMURRF- 
Influent 48160 48160.01 7/8/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/8/2008 7/8/2008 Turbidity -- 4.70 NTU WETCHEM1 1.0 0.5 1 P0 4.70 4.70 0 AETB

SMURRF Santa 
Monica, CA 070808 180.1 4.70 57384

SMURRF-
07/08/08

SMURRF- 
Effluent 48160 48160.02 7/8/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/8/2008 7/8/2008 Turbidity -- 0.64J NTU WETCHEM1 J 1.0 0.5 1 P0 0.64J 0.64 0 AETB

SMURRF Santa 
Monica, CA 070808 180.1 0.64 57384

SMURRF-
07/08/08

Method 
Blank 48160 MBAQ   -   - Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/8/2008 7/14/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 57384

RB-AR47827
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SMURRF-
07/08/08

SMURRF- 
Influent 48160 48160.01 7/8/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/8/2008 7/14/2008 Coliform, total -- 160,000

MPN/100 
mL NONE 1.1 1.1 1 P0 160,000 160000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 160000 57384

SMURRF-
07/08/08

SMURRF- 
Effluent 48160 48160.02 7/8/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/8/2008 7/10/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 57384

SMURRF-
07/08/08

Method 
Blank 48160 MBAQ   -   - Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/8/2008 7/14/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 57384

SMURRF-
07/08/08

SMURRF- 
Influent 48160 48160.01 7/8/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/8/2008 7/14/2008 Coliform, fecal -- 1,700

MPN/100 
mL NONE 1.1 1.1 1 P0 1,700 1700 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1700 57384

SMURRF-
07/08/08

SMURRF- 
Effluent 48160 48160.02 7/8/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/8/2008 7/10/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 57384

SMURRF-
07/15/08

Method 
Blank 48255 MBAQ   -   - Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/15/2008 7/15/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 071508 180.1 0.5 57385

SMURRF-
07/15/08

SMURRF- 
Influent 48255 48255.01 7/15/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/15/2008 7/15/2008 Turbidity -- 6.76 NTU WETCHEM1 1.0 0.5 1 P0 6.76 6.76 0 AETB

SMURRF Santa 
Monica, CA 071508 180.1 6.76 57385

SMURRF-
07/15/08

SMURRF- 
Effluent 48255 48255.02 7/15/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/15/2008 7/15/2008 Turbidity -- 0.650J NTU WETCHEM1 J 1.0 0.5 1 P0 0.650J 0.650 0 AETB

SMURRF Santa 
Monica, CA 071508 180.1 0.650 57385

SMURRF-
07/15/08

Method 
Blank 48255 MBAQ   -   - Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/15/2008 7/21/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 57385

SMURRF-
07/15/08

SMURRF- 
Influent 48255 48255.01 7/15/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/15/2008 7/21/2008 Coliform, total -- 500,000

MPN/100 
mL NONE 1.1 1.1 1 P0 500,000 500000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 500000 57385

SMURRF-
07/15/08

SMURRF- 
Effluent 48255 48255.02 7/15/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/15/2008 7/21/2008 Coliform, total -- 1.1

MPN/100 
mL NONE 1.1 1.1 1 P0 1.1 1.1 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 57385

SMURRF-
07/15/08

Method 
Blank 48255 MBAQ   -   - Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/15/2008 7/21/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 57385

SMURRF-
07/15/08

SMURRF- 
Influent 48255 48255.01 7/15/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/15/2008 7/21/2008 Coliform, fecal -- 17,000

MPN/100 
mL NONE 1.1 1.1 1 P0 17,000 17000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 17000 57385

SMURRF-
07/15/08

SMURRF- 
Effluent 48255 48255.02 7/15/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/15/2008 7/21/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 57385

SMURRF-
07/22/08

Method 
Blank 48359 MBAQ   -   - Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/22/2008 7/22/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 072208 180.1 0.5 57386

SMURRF-
07/22/08

SMURRF- 
Influent 48359 48359.01 7/22/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/22/2008 7/22/2008 Turbidity -- 8.87 NTU WETCHEM1 1.0 0.5 1 P0 8.87 8.87 0 AETB

SMURRF Santa 
Monica, CA 072208 180.1 8.87 57386

SMURRF-
07/22/08

SMURRF- 
Effluent 48359 48359.02 7/22/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/22/2008 7/22/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 072208 180.1 0.5 57386

SMURRF-
07/22/08

Method 
Blank 48359 MBAQ   -   - Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/22/2008 7/28/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 57386

SMURRF-
07/22/08

SMURRF- 
Influent 48359 48359.01 7/22/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/22/2008 7/28/2008 Coliform, total -- 300,000

MPN/100 
mL NONE 1.1 1.1 1 P0 300,000 300000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 300000 57386

SMURRF-
07/22/08

SMURRF- 
Effluent 48359 48359.02 7/22/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/22/2008 7/24/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 57386

SMURRF-
07/22/08

Method 
Blank 48359 MBAQ   -   - Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/22/2008 7/28/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 57386

SMURRF-
07/22/08

SMURRF- 
Influent 48359 48359.01 7/22/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/22/2008 7/28/2008 Coliform, fecal -- 3,000

MPN/100 
mL NONE 1.1 1.1 1 P0 3,000 3000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 3000 57386

SMURRF-
07/22/08

SMURRF- 
Effluent 48359 48359.02 7/22/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/22/2008 7/24/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 57386

SMURRF-
07/29/08

Method 
Blank 48469 MBAQ 7/29/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/29/2008 7/29/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 072908 180.1 0.5 59650

SMURRF-
07/29/08

SMURRF-
Influent 48469 48469.01 7/29/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/29/2008 7/29/2008 Turbidity -- 9.84 NTU WETCHEM1 1.0 0.5 1 P0 9.84 9.84 0 AETB

SMURRF Santa 
Monica, CA 072908 180.1 9.84 59650

SMURRF-
07/29/08

SMURRF-
Effluent 48469 48469.02 7/29/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/29/2008 7/29/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 072908 180.1 0.5 59650

SMURRF-
07/29/08

Method 
Blank 48469 MBAQ 7/29/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/29/2008 7/31/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 59650

SMURRF-
07/29/08

SMURRF-
Influent 48469 48469.01 7/29/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/29/2008 7/31/2008 Coliform, total -- 90,000

MPN/100 
mL NONE 1.1 1.1 1 P0 90,000 90000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 90000 59650
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SMURRF-
07/29/08

SMURRF-
Effluent 48469 48469.02 7/29/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/29/2008 8/2/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 59650

SMURRF-
07/29/08

Method 
Blank 48469 MBAQ 7/29/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/29/2008 7/31/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 59650

SMURRF-
07/29/08

SMURRF-
Influent 48469 48469.01 7/29/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/29/2008 7/31/2008 Coliform, fecal -- 22,000

MPN/100 
mL NONE 1.1 1.1 1 P0 22,000 22000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 22000 59650

SMURRF-
07/29/08

SMURRF-
Effluent 48469 48469.02 7/29/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-MAIN 7/29/2008 8/2/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 59650

*Footnotes
projid = Project ID
sampidno = Sample ID Number
labprojid = Lab Project ID
labsampid = Lab Sample ID
extradate = Extraction Date
analdate = Analysis Date
casnum = CAS Number
reportlim = Report Limit
methlimit = Method Limit
mult = Multiplier
conc = Concentration
dl_flg = Detection Limit Flag
dresult = Detection Result
samp_depth = Sample Depth
qcbatchno = QC Batch Number
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SMURRF-
08/05/08

Method 
Blank 48555 MBAQ 8/5/2008 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 8/5/2008 8/5/2008

Specific 
conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 080508 120.1 5.0 59655

SMURRF-
08/05/08

SMURRF-
Influent 48555 48555.01 8/5/2008 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 8/5/2008 8/5/2008

Specific 
conductance -- 1,240 umhos/cm WETCHEM1 10.0 5.0 1 P0 1,240 1240 0 AETB

SMURRF Santa 
Monica, CA 080508 120.1 1240 59655

SMURRF-
08/05/08

SMURRF-
Effluent 48555 48555.02 8/5/2008 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 8/5/2008 8/5/2008

Specific 
conductance -- 890 umhos/cm WETCHEM1 10.0 5.0 1 P0 890 890 0 AETB

SMURRF Santa 
Monica, CA 080508 120.1 890 59655

SMURRF-
08/05/08

Method 
Blank 48555 MBAQ 8/5/2008 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 8/5/2008 8/5/2008 pH PHSOIL NA pH unit WETCHEM1 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 080508 150.1 0.01 59655

SMURRF-
08/05/08

SMURRF-
Influent 48555 48555.01 8/5/2008 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 8/5/2008 8/5/2008 pH PHSOIL 8.17 pH unit WETCHEM1 0.01 0.01 1 P0 8.17 8.17 0 AETB

SMURRF Santa 
Monica, CA 080508 150.1 8.17 59655

SMURRF-
08/05/08

SMURRF-
Effluent 48555 48555.02 8/5/2008 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 8/5/2008 8/5/2008 pH PHSOIL 8.19 pH unit WETCHEM1 0.01 0.01 1 P0 8.19 8.19 0 AETB

SMURRF Santa 
Monica, CA 080508 150.1 8.19 59655

SMURRF-
08/05/08

Method 
Blank 48555 MBAQ 8/5/2008 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 8/6/2008 8/6/2008

Total Dissolved 
Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 080608 160.1 5.0 59655

SMURRF-
08/05/08

SMURRF-
Influent 48555 48555.01 8/5/2008 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 8/6/2008 8/6/2008

Total Dissolved 
Solids 10-33-3 745 mg/L WETCHEM1 10.0 5.0 1 P0 745 745 0 AETB

SMURRF Santa 
Monica, CA 080608 160.1 745 59655

SMURRF-
08/05/08

SMURRF-
Effluent 48555 48555.02 8/5/2008 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 8/6/2008 8/6/2008

Total Dissolved 
Solids 10-33-3 535 mg/L WETCHEM1 10.0 5.0 1 P0 535 535 0 AETB

SMURRF Santa 
Monica, CA 080608 160.1 535 59655

SMURRF-
08/05/08

Method 
Blank 48555 MBAQ 8/5/2008 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 8/7/2008 8/7/2008

Total Suspended 
Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 080708 160.2 0.50 59655

SMURRF-
08/05/08

SMURRF-
Influent 48555 48555.01 8/5/2008 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 8/7/2008 8/7/2008

Total Suspended 
Solids (TSS) TSS 6.00 mg/L WETCHEM1 5.00 0.50 1 P0 6.00 6.00 0 AETB

SMURRF Santa 
Monica, CA 080708 160.2 6.00 59655

SMURRF-
08/05/08

SMURRF-
Effluent 48555 48555.02 8/5/2008 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 8/7/2008 8/7/2008

Total Suspended 
Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 080708 160.2 0.50 59655

SMURRF-
08/05/08

Method 
Blank 48555 MBAQ 8/5/2008 Aqueous Oil and Grease, Gravimetric 1664 MAIN 8/7/2008 8/8/2008 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 080708 3510C 0.5 59655

SMURRF-
08/05/08

SMURRF-
Influent 48555 48555.01 8/5/2008 Aqueous Oil and Grease, Gravimetric 1664 MAIN 8/7/2008 8/8/2008 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 080708 3510C 0.5 59655

SMURRF-
08/05/08

SMURRF-
Effluent 48555 48555.02 8/5/2008 Aqueous Oil and Grease, Gravimetric 1664 MAIN 8/7/2008 8/8/2008 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 080708 3510C 0.5 59655

SMURRF-
08/05/08

Method 
Blank 48555 MBAQ 8/5/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/5/2008 8/5/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 080508 180.1 0.5 59655

SMURRF-
08/05/08

SMURRF-
Influent 48555 48555.01 8/5/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/5/2008 8/5/2008 Turbidity -- 5.28 NTU WETCHEM1 1.0 0.5 1 P0 5.28 5.28 0 AETB

SMURRF Santa 
Monica, CA 080508 180.1 5.28 59655

SMURRF-
08/05/08

SMURRF-
Effluent 48555 48555.02 8/5/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/5/2008 8/5/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 080508 180.1 0.5 59655

SMURRF-
08/05/08

Method 
Blank 48555 MBAQ 8/5/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/5/2008 8/11/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD1.1 59655

SMURRF-
08/05/08

SMURRF-
Influent 48555 48555.01 8/5/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/5/2008 8/11/2008 Coliform, total -- 160,000

MPN/100 
mL NONE 1.1 1.1 1 P0 160,000 160000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD160000 59655

SMURRF-
08/05/08

SMURRF-
Effluent 48555 48555.02 8/5/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/5/2008 8/7/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD1.1 59655

SMURRF-
08/05/08

Method 
Blank 48555 MBAQ 8/5/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/5/2008 8/11/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE1.1 59655

SMURRF-
08/05/08

SMURRF-
Influent 48555 48555.01 8/5/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/5/2008 8/11/2008 Coliform, fecal -- 160,000

MPN/100 
mL NONE 1.1 1.1 1 P0 160,000 160000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE160000 59655

SMURRF-
08/05/08

SMURRF-
Effluent 48555 48555.02 8/5/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/5/2008 8/7/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE1.1 59655

SMURRF-
08/05/08

Method 
Blank 48555 MBAQ 8/5/2008 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 8/5/2008 8/11/2008 Fecal Enterococci NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9230AB1.1 59655

SMURRF-
08/05/08

SMURRF-
Influent 48555 48555.01 8/5/2008 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 8/5/2008 8/11/2008 Fecal Enterococci 14.0

MPN/100 
mL NONE 1.1 1.1 1 P0 14.0 14.0 0 AETB

SMURRF Santa 
Monica, CA SM9230AB14.0 59655

SMURRF-
08/05/08

SMURRF-
Effluent 48555 48555.02 8/5/2008 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 8/5/2008 8/7/2008 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9230AB1.1 59655

SMURRF-
08/05/08

Method 
Blank 48555 MBAQ 8/5/2008 Aqueous Color (By Visual Comparison) SM2120-B MAIN 8/5/2008 8/5/2008 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 080508 SM2120B 1.0 59655

SMURRF-
08/05/08

SMURRF-
Influent 48555 48555.01 8/5/2008 Aqueous Color (By Visual Comparison) SM2120-B MAIN 8/5/2008 8/5/2008 Color COLOR 36.0 Color Units ORG-4 1.0 1.0 1 P0 36.0 36.0 0 AETB

SMURRF Santa 
Monica, CA 080508 SM2120B 36.0 59655

SMURRF-
08/05/08

SMURRF-
Effluent 48555 48555.02 8/5/2008 Aqueous Color (By Visual Comparison) SM2120-B MAIN 8/5/2008 8/5/2008 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 080508 SM2120B 1.0 59655

SMURRF-
08/12/08

Method 
Blank 48677 MBAQ   -   - Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/12/2008 8/12/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 081208 180.1 0.5 59654

SMURRF-
08/12/08

SMURRF- 
Influent 48677 48677.01 8/12/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/12/2008 8/12/2008 Turbidity -- 13.6 NTU WETCHEM1 1.0 0.5 1 P0 13.6 13.6 0 AETB

SMURRF Santa 
Monica, CA 081208 180.1 13.6 59654

SMURRF-
08/12/08

SMURRF- 
Effluent 48677 48677.02 8/12/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/12/2008 8/12/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 081208 180.1 0.5 59654

SMURRF-
08/12/08

Method 
Blank 48677 MBAQ   -   - Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/12/2008 8/17/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD1.1 59654

SMURRF-
08/12/08

SMURRF- 
Influent 48677 48677.01 8/12/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/12/2008 8/17/2008 Coliform, total -- 300,000

MPN/100 
mL NONE 1.1 1.1 1 P0 300,000 300000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD300000 59654

SMURRF-
08/12/08

SMURRF- 
Effluent 48677 48677.02 8/12/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/12/2008 8/14/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD1.1 59654

SMURRF-
08/12/08

Method 
Blank 48677 MBAQ   -   - Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/12/2008 8/17/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE1.1 59654

SMURRF-
08/12/08

SMURRF- 
Influent 48677 48677.01 8/12/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/12/2008 8/17/2008 Coliform, fecal -- 1,100

MPN/100 
mL NONE 1.1 1.1 1 P0 1,100 1100 0 AETB

SMURRF Santa 
Monica, CA SM9221AE1100 59654

SMURRF-
08/12/08

SMURRF- 
Effluent 48677 48677.02 8/12/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/12/2008 8/14/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE1.1 59654

SMURRF-
08/19/08

Method 
Blank 48783 MBAQ   -   - Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/19/2008 8/19/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 081908 180.1 0.5 59651

SMURRF-
08/19/08

SMURRF- 
Influent 48783 48783.01 8/19/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/19/2008 8/19/2008 Turbidity -- 8.24 NTU WETCHEM1 1.0 0.5 1 P0 8.24 8.24 0 AETB

SMURRF Santa 
Monica, CA 081908 180.1 8.24 59651
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SMURRF-
08/19/08

SMURRF- 
Effluent 48783 48783.02 8/19/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/19/2008 8/19/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 081908 180.1 0.5 59651

SMURRF-
08/19/08

Method 
Blank 48783 MBAQ   -   - Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/19/2008 8/19/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD1.1 59651

SMURRF-
08/19/08

SMURRF- 
Influent 48783 48783.01 8/19/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/19/2008 8/19/2008 Coliform, total -- >16,000

MPN/100 
mL NONE U 1.1 1.1 1 P0 >16,000 >16000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD1.1 59651

SMURRF-
08/19/08

SMURRF- 
Effluent 48783 48783.02 8/19/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/19/2008 8/19/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD1.1 59651

SMURRF-
08/19/08

Method 
Blank 48783 MBAQ   -   - Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/19/2008 8/19/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE1.1 59651

SMURRF-
08/19/08

SMURRF- 
Influent 48783 48783.01 8/19/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/19/2008 8/19/2008 Coliform, fecal -- >16,000

MPN/100 
mL NONE U 1.1 1.1 1 P0 >16,000 >16000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE1.1 59651

SMURRF-
08/19/08

SMURRF- 
Effluent 48783 48783.02 8/19/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/19/2008 8/19/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE1.1 59651

SMURRF-
08/26/08

Method 
Blank 48894 MBAQ   -   - Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/26/2008 8/26/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 082608 180.1 0.5 59653

SMURRF-
08/26/08

SMURRF- 
Influent 48894 48894.01 8/26/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/26/2008 8/26/2008 Turbidity -- 29.8 NTU WETCHEM1 1.0 0.5 1 P0 29.8 29.8 0 AETB

SMURRF Santa 
Monica, CA 082608 180.1 29.8 59653

SMURRF-
08/26/08

SMURRF- 
Effluent 48894 48894.02 8/26/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/26/2008 8/26/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 082608 180.1 0.5 59653

SMURRF-
08/26/08

Method 
Blank 48894 MBAQ   -   - Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/26/2008 9/1/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD1.1 59653

SMURRF-
08/26/08

SMURRF- 
Influent 48894 48894.01 8/26/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/26/2008 9/1/2008 Coliform, total -- 300,000

MPN/100 
mL NONE 1.1 1.1 1 P0 300,000 300000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD300000 59653

SMURRF-
08/26/08

SMURRF- 
Effluent 48894 48894.02 8/26/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/26/2008 8/28/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD1.1 59653

SMURRF-
08/26/08

Method 
Blank 48894 MBAQ   -   - Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/26/2008 9/1/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE1.1 59653

SMURRF-
08/26/08

SMURRF- 
Influent 48894 48894.01 8/26/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/26/2008 9/1/2008 Coliform, fecal -- 900

MPN/100 
mL NONE 1.1 1.1 1 P0 900 900 0 AETB

SMURRF Santa 
Monica, CA SM9221AE900 59653

SMURRF-
08/26/08

SMURRF- 
Effluent 48894 48894.02 8/26/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/26/2008 8/28/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE1.1 59653
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SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 9/4/2008 9/4/2008

Specific 
conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 120.1 5.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Influent 49033 49033.01 9/4/2008 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 9/4/2008 9/4/2008

Specific 
conductance -- 1,110 umhos/cm WETCHEM1 10.0 5.0 1 P0 1,110 1110 0 AETB

SMURRF Santa 
Monica, CA 090408 120.1 1110 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 9/4/2008 9/4/2008 pH PHSOIL NA pH unit WETCHEM1 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 090408 150.1 0.01 56610-09

SMURRF-
09/04/08

SMURRF- 
Influent 49033 49033.01 9/4/2008 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 9/4/2008 9/4/2008 pH PHSOIL 8.11 pH unit WETCHEM1 0.01 0.01 1 P0 8.11 8.11 0 AETB

SMURRF Santa 
Monica, CA 090408 150.1 8.11 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 9/4/2008 9/5/2008

Total Dissolved 
Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 160.1 5.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Influent 49033 49033.01 9/4/2008 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 9/4/2008 9/5/2008

Total Dissolved 
Solids 10-33-3 744 mg/L WETCHEM1 10.0 5.0 1 P0 744 744 0 AETB

SMURRF Santa 
Monica, CA 090408 160.1 744 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 9/5/2008 9/5/2008

Total Suspended 
Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090508 160.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Influent 49033 49033.01 9/4/2008 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 9/5/2008 9/5/2008

Total Suspended 
Solids (TSS) TSS 29.0 mg/L WETCHEM1 5.00 0.50 1 P0 29.0 29.0 0 AETB

SMURRF Santa 
Monica, CA 090508 160.2 29.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 9/5/2008 9/5/2008

Total Suspended 
Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090508 160.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Oil and Grease, Gravimetric 1664 MAIN 9/5/2008 9/5/2008 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090508 3510C 0.5 56610-09

SMURRF-
09/04/08

SMURRF- 
Influent 49033 49033.01 9/4/2008 Aqueous Oil and Grease, Gravimetric 1664 MAIN 9/5/2008 9/5/2008 Oil and Grease OILGREASE 1.65 mg/L ORG-2 1.0 0.5 1 P0 1.65 1.65 0 AETB

SMURRF Santa 
Monica, CA 090508 3510C 1.65 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Oil and Grease, Gravimetric 1664 MAIN 9/5/2008 9/5/2008 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090508 3510C 0.5 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/4/2008 9/4/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 180.1 0.5 56610-09

SMURRF-
09/04/08

SMURRF- 
Influent 49033 49033.01 9/4/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/4/2008 9/4/2008 Turbidity -- 13.7 NTU WETCHEM1 1.0 0.5 1 P0 13.7 13.7 0 AETB

SMURRF Santa 
Monica, CA 090408 180.1 13.7 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/4/2008 9/4/2008 Turbidity -- 1.25 NTU WETCHEM1 1.0 0.5 1 P0 1.25 1.25 0 AETB

SMURRF Santa 
Monica, CA 090408 180.1 1.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.05 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.05 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.01 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.01 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.01 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Copper 7440-50-8 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.01 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.05 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008

Mercury (By EPA 
245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.001 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.01 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.05 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.01 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.05 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Zinc 7440-66-6 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.01 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.05 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.05 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.01 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.01 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.01 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Copper 7440-50-8 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.01 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.05 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008

Mercury (By EPA 
245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.001 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.01 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.05 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.01 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.05 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 9/6/2008 9/6/2008 Zinc 7440-66-6 0.017J mg/L DEFINORG J 0.05 0.01 1 P0 0.017J 0.017 0 AETB

SMURRF Santa 
Monica, CA 090608 200.2 0.017 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Aroclor-1016 (PCB-
1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

RB-AR47832
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SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Aroclor-1221 (PCB-
1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Aroclor-1232 (PCB-
1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Aroclor-1242 (PCB-
1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Aroclor-1248 (PCB-
1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Aroclor-1254 (PCB-
1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Aroclor-1260 (PCB-
1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.020 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.010 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.020 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.075 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

alpha-
Hexachlorocyclohe 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.050 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

beta-
Hexachlorocyclohe 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.050 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 5.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

delta-
Hexachlorocyclohe 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.020 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.020 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.010 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.050 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.050 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.02 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

gamma-
Hexachlorocyclohe 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.20 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.010 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.010 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Hexachlorobenzen
e 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Hexachlorocyclope
ntadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 1.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 1.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.010 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.075 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

alpha-
Hexachlorocyclohe 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.050 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

beta-
Hexachlorocyclohe 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.050 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

gamma-
Hexachlorocyclohe 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.20 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.020 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.010 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.020 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.020 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.020 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.010 56610-09

RB-AR47833
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SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.050 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.050 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.010 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.010 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 1.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Aroclor-1016 (PCB-
1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Aroclor-1221 (PCB-
1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Aroclor-1232 (PCB-
1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Aroclor-1242 (PCB-
1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Aroclor-1248 (PCB-
1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Aroclor-1254 (PCB-
1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Aroclor-1260 (PCB-
1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

delta-
Hexachlorocyclohe 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.02 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Hexachlorobenzen
e 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 5.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 0.010 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 9/10/2008 9/15/2008

Hexachlorocyclope
ntadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091008 508 1.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008

2,4,5-T (2,4,5-
Trichlorophenoxyac 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.20 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.20 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 2.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008

3,5-
Dichlorobenzoic 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 1.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 2.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.60 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.30 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008

Pentachlorophenol 
(PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.20 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 1.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 2.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 2.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.60 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008

3,5-
Dichlorobenzoic 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 1.0 56610-09

RB-AR47834
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SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.30 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008

Pentachlorophenol 
(PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.20 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 1.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008

2,4,5-T (2,4,5-
Trichlorophenoxyac 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.20 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.20 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 9/17/2008 9/18/2008 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091708 515.3 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,1,1,2-
Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,1,1-
Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,1,2,2-
Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,1,2-
Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,1-
Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2,3-
Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2,3-
Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2,4-
Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2,4-
Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2-Dibromo-3-
chloropropane 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2-Dibromoethane 
(EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2-
Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2-Dichloroethane 
(EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2-
Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,3,5-
Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,3-
Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,3-
Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,4-
Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

2,2-
Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

2-Chloroethyl vinyl 
ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

4-Methyl-2-
pentanone (MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Bromobenzene 
(Phenyl bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Bromochlorometha
ne 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Bromodichlorometh
ane 75-27-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Bromoform 
(Tribromomethane) 75-25-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Bromomethane 
(Methyl bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

RB-AR47835
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SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Carbon 
tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Chloroform 
(Trichloromethane) 67-66-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Chloromethane 
(Methyl chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

cis-1,2-
Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

cis-1,3-
Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Dibromochlorometh
ane 124-48-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Dichlorodifluoromet
hane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Hexachlorobutadie
ne 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 m,p-Xylenes 1330-20-7P/MND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Methyl-tert-butyl 
ether (MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Methylene chloride 
(DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Toluene (Methyl 
benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

trans-1,2-
Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

trans-1,3-
Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Trichlorofluorometh
ane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Trichlorotrifluoroeth
ane (Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Vinyl chloride 
(Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Total 
trihalomethane TTHM ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Bromoform 
(Tribromomethane) 75-25-2 1.22 ug/L ORG-2 0.50 0.25 1 P0 1.22 1.22 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 1.22 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Acetone 67-64-1 1.66 ug/L ORG-2 1.0 0.5 1 P0 1.66 1.66 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 1.66 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Bromobenzene 
(Phenyl bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Bromochlorometha
ne 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Bromodichlorometh
ane 75-27-4 8.03 ug/L ORG-2 0.50 0.25 1 P0 8.03 8.03 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 8.03 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Bromomethane 
(Methyl bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

RB-AR47836
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SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Carbon 
tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

2-Chloroethyl vinyl 
ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Chloroform 
(Trichloromethane) 67-66-3 10.2 ug/L ORG-2 0.50 0.25 1 P0 10.2 10.2 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 10.2 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Chloromethane 
(Methyl chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2-Dibromo-3-
chloropropane 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2-Dibromoethane 
(EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2-
Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,3-
Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,4-
Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Dichlorodifluoromet
hane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2-Dichloroethane 
(EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

cis-1,2-
Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

trans-1,2-
Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2-
Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,3-
Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

2,2-
Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,1-
Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

cis-1,3-
Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

trans-1,3-
Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Hexachlorobutadie
ne 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Methyl-tert-butyl 
ether (MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

4-Methyl-2-
pentanone (MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Methylene chloride 
(DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,1,1,2-
Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09
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SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,1,2,2-
Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Toluene (Methyl 
benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2,3-
Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2,4-
Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,1,1-
Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,1,2-
Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Trichlorofluorometh
ane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2,3-
Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,2,4-
Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

1,3,5-
Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Vinyl chloride 
(Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008 m,p-Xylenes 1330-20-7P/MND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Dibromochlorometh
ane 124-48-1 5.57 ug/L ORG-2 0.50 0.25 1 P0 5.57 5.57 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 5.57 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Trichlorotrifluoroeth
ane (Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.5 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 9/18/2008 9/18/2008

Total 
trihalomethane TTHM ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 524.2 0.25 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 1.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.20 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.20 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.20 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.20 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 1.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.20 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.20 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.20 56610-09
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SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 9/12/2008 9/16/2008 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.20 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008

Benzo(b)fluoranthe
ne 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008

Benzo(g,h,i)perylen
e 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008

Benzo(k)fluoranthe
ne 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008

Bis(2-ethylhexyl) 
phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 3.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008

Bis(2-
ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 5.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008

Butyl benzyl 
phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008

Dibenz(a,h)anthrac
ene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008

Indeno(1,2,3-
cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.10 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008

Benzo(b)fluoranthe
ne 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008

Benzo(g,h,i)perylen
e 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008

Benzo(k)fluoranthe
ne 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008

Bis(2-ethylhexyl) 
phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 3.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008

Bis(2-
ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 5.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008

Butyl benzyl 
phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008

Dibenz(a,h)anthrac
ene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

RB-AR47839
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SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008

Indeno(1,2,3-
cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Semivolatile Organic Compounds 
in Drinking Water by GC/MS 525.2 SHORT LIST9/12/2008 9/16/2008 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091208 525.2 0.50 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008

3-
Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 2.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 2.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 2.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 2.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 2.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008

Carbofuran 
(Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 5.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 3.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 2.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 2.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 5.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 2.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 2.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 2.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 2.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 2.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008

3-
Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 2.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 5.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008

Carbofuran 
(Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 5.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 2.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 9/9/2008 9/10/2008 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 531.1 3.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Bicarbonate (as 
CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 1.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Carbonate (as 
CaCO3) 786-19-6 ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 1.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Hydroxide (as 
CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 1.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Total Alkalinity -- ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 1.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Anions Total 
(meq/L) -- NA mg/L WETCHEM2 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.01 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Cations Total 
(meq/L) -- NA mg/L WETCHEM2 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.01 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Ion Balance 
(percent difference) -- NA mg/L WETCHEM2 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.01 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Chloride (Cl), Total 16887-00-6 ND mg/L WETCHEM2 U 1.00 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Conductivity 
(umhos/cm @77F) -- ND mg/L WETCHEM2 U 10.0 2.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 2.5 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Fluoride, Total 16984-48-8 ND mg/L WETCHEM2 U 0.20 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Hardness (Ca,Mg) 
as CaCO3 HARDNESS ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 1.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Nitrate as Nitrogen 14797-55-8 ND mg/L WETCHEM2 U 0.10 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.01 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.01 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 pH (pH units) -- NA mg/L WETCHEM2 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.01 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Sulfate 14808-79-8 ND mg/L WETCHEM2 U 10.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 1.0 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Surfactants 
(MBAS) -- ND mg/L WETCHEM2 U 0.05 0.03 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.03 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Total Dissolved 
Solids 10-33-3 ND mg/L WETCHEM2 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 5.0 56610-09

RB-AR47840



projid* sampidno* labprojid* labsampid* colldate matrix testgroup method submethod extrdate* analdate* analyte casnum* result measure typeresult qualifiers reportlim* methlimit* mult* res_code conc* dl_flag* dresult* samp_depth* lab_name site qcbatchno* prp_method mresult cocnumber
SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Aluminum 7429-90-5 ND mg/L WETCHEM2 U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.05 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Calcium 7440-70-2 ND mg/L WETCHEM2 U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.05 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Copper 7440-50-8 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.01 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Iron 7439-89-6 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.01 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Magnesium 7439-95-4 ND mg/L WETCHEM2 U 0.10 0.02 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.02 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Manganese 7439-96-5 ND mg/L WETCHEM2 U 0.01 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.01 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Potassium 7440-09-7 ND mg/L WETCHEM2 U 0.20 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Sodium 7440-23-5 ND mg/L WETCHEM2 U 0.50 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.10 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Zinc 7440-66-6 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.01 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Bicarbonate (as 
CaCO3) -- 148 mg/L WETCHEM2 2.0 1.0 1 P0 148 148 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 148 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Carbonate (as 
CaCO3) 786-19-6 16.0 mg/L WETCHEM2 2.0 1.0 1 P0 16.0 16.0 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 16.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Total Alkalinity -- 164 mg/L WETCHEM2 2.0 1.0 1 P0 164 164 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 164 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Chloride (Cl), Total 16887-00-6 102 mg/L WETCHEM2 1.00 0.10 1 P0 102 102 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 102 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Conductivity 
(umhos/cm @77F) -- 887 mg/L WETCHEM2 10.0 2.5 1 P0 887 887 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 887 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Hardness (Ca,Mg) 
as CaCO3 HARDNESS 228 mg/L WETCHEM2 2.0 1.0 1 P0 228 228 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 228 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Nitrate as Nitrogen 14797-55-8 1.60 mg/L WETCHEM2 0.10 0.01 1 P0 1.60 1.60 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 1.60 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEM2 U 0.02 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.01 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Sulfate 14808-79-8 113 mg/L WETCHEM2 10.0 1.0 1 P0 113 113 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 113 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Total Dissolved 
Solids 10-33-3 604 mg/L WETCHEM2 10.0 5.0 1 P0 604 604 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 604 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Aluminum 7429-90-5 0.070J mg/L WETCHEM2 J 0.10 0.05 1 P0 0.070J 0.070 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.070 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Calcium 7440-70-2 58.4 mg/L WETCHEM2 0.10 0.05 1 P0 58.4 58.4 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 58.4 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Copper 7440-50-8 ND mg/L WETCHEM2 U 0.02 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.01 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Iron 7439-89-6 0.193 mg/L WETCHEM2 0.02 0.01 1 P0 0.193 0.193 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.193 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Magnesium 7439-95-4 24.5 mg/L WETCHEM2 0.10 0.02 1 P0 24.5 24.5 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 24.5 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Manganese 7439-96-5 ND mg/L WETCHEM2 U 0.01 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.01 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Potassium 7440-09-7 5.44 mg/L WETCHEM2 0.20 0.10 1 P0 5.44 5.44 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 5.44 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Sodium 7440-23-5 88.4 mg/L WETCHEM2 0.50 0.10 1 P0 88.4 88.4 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 88.4 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Zinc 7440-66-6 0.017J mg/L WETCHEM2 J 0.02 0.01 1 P0 0.017J 0.017 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.017 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Cations Total 
(meq/L) -- 8.94 mg/L WETCHEM2 0.01 0.01 1 P0 8.94 8.94 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 8.94 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Anions Total 
(meq/L) -- 8.63 mg/L WETCHEM2 0.01 0.01 1 P0 8.63 8.63 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 8.63 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Ion Balance 
(percent difference) -- 1.76 mg/L WETCHEM2 0.01 0.01 1 P0 1.76 1.76 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 1.76 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 Fluoride, Total 16984-48-8 0.350 mg/L WETCHEM2 0.20 0.10 1 P0 0.350 0.350 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.350 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Surfactants 
(MBAS) -- 0.062 mg/L WETCHEM2 0.05 0.03 1 P0 0.062 0.062 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 0.062 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008

Hydroxide (as 
CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 1.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous General Minerals GEN.-MINERALMAIN 9/4/2008 9/4/2008 pH (pH units) -- 8.18 mg/L WETCHEM2 0.01 0.01 1 P0 8.18 8.18 0 AETB

SMURRF Santa 
Monica, CA 090408 VARIOUS 8.18 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/4/2008 9/23/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 56610-09

SMURRF-
09/04/08

SMURRF- 
Influent 49033 49033.01 9/4/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/4/2008 9/23/2008 Coliform, total -- 24,000

MPN/100 
mL NONE 1.1 1.1 1 P0 24,000 24000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 24000 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/4/2008 9/7/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/4/2008 9/23/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 56610-09

SMURRF-
09/04/08

SMURRF- 
Influent 49033 49033.01 9/4/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/4/2008 9/23/2008 Coliform, fecal -- 24,000

MPN/100 
mL NONE 1.1 1.1 1 P0 24,000 24000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 24000 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/4/2008 9/7/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 9/4/2008 9/23/2008 Fecal Enterococci NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 56610-09
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SMURRF-
09/04/08

SMURRF- 
Influent 49033 49033.01 9/4/2008 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 9/4/2008 9/23/2008 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 9/4/2008 9/7/2008 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 56610-09

SMURRF-
09/04/08 Method Blank 49033 MBAQ   -   - Aqueous Color (By Visual Comparison) SM2120-B MAIN 9/4/2008 9/4/2008 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090408 SM2120B 1.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Influent 49033 49033.01 9/4/2008 Aqueous Color (By Visual Comparison) SM2120-B MAIN 9/4/2008 9/4/2008 Color COLOR 52.0 Color Units ORG-4 1.0 1.0 1 P0 52.0 52.0 0 AETB

SMURRF Santa 
Monica, CA 090408 SM2120B 52.0 56610-09

SMURRF-
09/04/08

SMURRF- 
Effluent 49033 49033.02 9/4/2008 Aqueous Color (By Visual Comparison) SM2120-B MAIN 9/4/2008 9/4/2008 Color COLOR 12.0 Color Units ORG-4 1.0 1.0 1 P0 12.0 12.0 0 AETB

SMURRF Santa 
Monica, CA 090408 SM2120B 12.0 56610-09

SMURRF-
09/09/08 Method Blank 49098 MBAQ   -   - Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/9/2008 9/9/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 180.1 0.5 56608

SMURRF-
09/09/08

SMURRF- 
Influent 49098 49098.01 9/9/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/9/2008 9/9/2008 Turbidity -- 41.9 NTU WETCHEM1 1.0 0.5 1 P0 41.9 41.9 0 AETB

SMURRF Santa 
Monica, CA 090908 180.1 41.9 56608

SMURRF-
09/09/08

SMURRF- 
Effluent 49098 49098.02 9/9/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/9/2008 9/9/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 090908 180.1 0.5 56608

SMURRF-
09/09/08 Method Blank 49098 MBAQ   -   - Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/9/2008 9/15/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 56608

SMURRF-
09/09/08

SMURRF- 
Influent 49098 49098.01 9/9/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/9/2008 9/15/2008 Coliform, total -- 240,000

MPN/100 
mL NONE 1.1 1.1 1 P0 240,000 240000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 240000 56608

SMURRF-
09/09/08

SMURRF- 
Effluent 49098 49098.02 9/9/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/9/2008 9/11/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 56608

SMURRF-
09/09/08 Method Blank 49098 MBAQ   -   - Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/9/2008 9/15/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 56608

SMURRF-
09/09/08

SMURRF- 
Influent 49098 49098.01 9/9/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/9/2008 9/15/2008 Coliform, fecal -- 7,000

MPN/100 
mL NONE 1.1 1.1 1 P0 7,000 7000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 7000 56608

SMURRF-
09/09/08

SMURRF- 
Effluent 49098 49098.02 9/9/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/9/2008 9/11/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 56608

SMURRF-
09/18/08 Method Blank 49277 MBAQ   -   - Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/18/2008 9/18/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 180.1 0.5 56601

SMURRF-
09/18/08

SMURRF- 
Influent 49277 49277.01 9/18/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/18/2008 9/18/2008 Turbidity -- 164 NTU WETCHEM1 1.0 0.5 1 P0 164 164 0 AETB

SMURRF Santa 
Monica, CA 091808 180.1 164 56601

SMURRF-
09/18/08

SMURRF- 
Effluent 49277 49277.02 9/18/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/18/2008 9/18/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 091808 180.1 0.5 56601

SMURRF-
09/18/08 Method Blank 49277 MBAQ   -   - Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/18/2008 9/24/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 56601

SMURRF-
09/18/08

SMURRF- 
Influent 49277 49277.01 9/18/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/18/2008 9/24/2008 Coliform, total -- 160,000

MPN/100 
mL NONE 1.1 1.1 1 P0 160,000 160000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 160000 56601

SMURRF-
09/18/08

SMURRF- 
Effluent 49277 49277.02 9/18/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/18/2008 9/20/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 56601

SMURRF-
09/18/08 Method Blank 49277 MBAQ   -   - Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/18/2008 9/24/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 56601

SMURRF-
09/18/08

SMURRF- 
Influent 49277 49277.01 9/18/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/18/2008 9/24/2008 Coliform, fecal -- 2,200

MPN/100 
mL NONE 1.1 1.1 1 P0 2,200 2200 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 2200 56601

SMURRF-
09/18/08

SMURRF- 
Effluent 49277 49277.02 9/18/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/18/2008 9/20/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 56601

SMURRF-
09/24/08 Method Blank 49373 MBAQ 9/24/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/24/2008 9/24/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 092408 180.1 0.5 56605

SMURRF-
09/24/08

SMURRF- 
Influent 49373 49373.01 9/24/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/24/2008 9/24/2008 Turbidity -- 11.5 NTU WETCHEM1 1.0 0.5 1 P0 11.5 11.5 0 AETB

SMURRF Santa 
Monica, CA 092408 180.1 11.5 56605

SMURRF-
09/24/08

SMURRF- 
Effluent 49373 49373.02 9/24/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/24/2008 9/24/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 092408 180.1 0.5 56605

SMURRF-
09/24/08 Method Blank 49373 MBAQ 9/24/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/24/2008 9/30/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 56605

SMURRF-
09/24/08

SMURRF- 
Influent 49373 49373.01 9/24/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/24/2008 9/30/2008 Coliform, total -- 300,000

MPN/100 
mL NONE 1.1 1.1 1 P0 300,000 300000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 300000 56605

SMURRF-
09/24/08

SMURRF- 
Effluent 49373 49373.02 9/24/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/24/2008 9/26/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 56605

SMURRF-
09/24/08 Method Blank 49373 MBAQ 9/24/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/24/2008 9/30/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 56605

SMURRF-
09/24/08

SMURRF- 
Influent 49373 49373.01 9/24/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/24/2008 9/30/2008 Coliform, fecal -- 5,000

MPN/100 
mL NONE 1.1 1.1 1 P0 5,000 5000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 5000 56605

SMURRF-
09/24/08

SMURRF- 
Effluent 49373 49373.02 9/24/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/24/2008 9/26/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 56605

*Footnotes
projid = Project ID
sampidno = Sample ID Number
labprojid = Lab Project ID
labsampid = Lab Sample ID
extradate = Extraction Date
analdate = Analysis Date
casnum = CAS Number
reportlim = Report Limit
methlimit = Method Limit
mult = Multiplier
conc = Concentration
dl_flg = Detection Limit Flag
dresult = Detection Result
samp_depth = Sample Depth
qcbatchno = QC Batch Number
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SMURRF-
10/01/08

Method 
Blank 49474 MBAQ   -   - Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 10/1/2008 10/1/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 100108 180.1 0.5 56603

SMURRF-
10/01/08

SMURRF- 
Influent 49474 49474.01 10/1/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 10/1/2008 10/1/2008 Turbidity -- 22.3 NTU WETCHEM1 1.0 0.5 1 P0 22.3 22.3 0 AETB

SMURRF Santa 
Monica, CA 100108 180.1 22.3 56603

SMURRF-
10/01/08

SMURRF- 
Effluent 49474 49474.02 10/1/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 10/1/2008 10/1/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 100108 180.1 0.5 56603

SMURRF-
10/01/08

Method 
Blank 49474 MBAQ   -   - Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/1/2008 10/7/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 56603

SMURRF-
10/01/08

SMURRF- 
Influent 49474 49474.01 10/1/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/1/2008 10/7/2008 Coliform, total -- 140,000

MPN/100 
mL NONE 1.1 1.1 1 P0 140,000 140000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 140000 56603

SMURRF-
10/01/08

SMURRF- 
Effluent 49474 49474.02 10/1/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/1/2008 10/3/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 56603

SMURRF-
10/01/08

Method 
Blank 49474 MBAQ   -   - Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/1/2008 10/7/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 56603

SMURRF-
10/01/08

SMURRF- 
Influent 49474 49474.01 10/1/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/1/2008 10/7/2008 Coliform, fecal -- 1,700

MPN/100 
mL NONE 1.1 1.1 1 P0 1,700 1700 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1700 56603

SMURRF-
10/01/08

SMURRF- 
Effluent 49474 49474.02 10/1/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/1/2008 10/3/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 56603

SMURRF-
10/09/08

Method 
Blank 49621 MBAQ 10/9/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 10/9/2008 10/9/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 100908 180.1 0.5 56602

SMURRF-
10/09/08

SMURRF- 
Influent 49621 49621.01 10/9/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 10/9/2008 10/9/2008 Turbidity -- 287 NTU WETCHEM1 1.0 0.5 1 P0 287 287 0 AETB

SMURRF Santa 
Monica, CA 100908 180.1 287 56602

SMURRF-
10/09/08

SMURRF- 
Effluent 49621 49621.02 10/9/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 10/9/2008 10/9/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 100908 180.1 0.5 56602

SMURRF-
10/09/08

Method 
Blank 49621 MBAQ 10/9/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/9/2008 10/15/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 56602

SMURRF-
10/09/08

SMURRF- 
Influent 49621 49621.01 10/9/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/9/2008 10/15/2008 Coliform, total -- 30,000

MPN/100 
mL NONE 1.1 1.1 1 P0 30,000 30000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 30000 56602

SMURRF-
10/09/08

SMURRF- 
Effluent 49621 49621.02 10/9/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/9/2008 10/11/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 56602

SMURRF-
10/09/08

Method 
Blank 49621 MBAQ 10/9/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/9/2008 10/15/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 56602

SMURRF-
10/09/08

SMURRF- 
Influent 49621 49621.01 10/9/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/9/2008 10/15/2008 Coliform, fecal -- 5,000

MPN/100 
mL NONE 1.1 1.1 1 P0 5,000 5000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 5000 56602

SMURRF-
10/09/08

SMURRF- 
Effluent 49621 49621.02 10/9/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/9/2008 10/11/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 56602

SMURRF-
10/16/08

Method 
Blank 49709 MBAQ   -   - Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 10/16/2008 10/16/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 101608 180.1 0.5 60244

SMURRF-
10/16/08

SMURRF- 
Influent 49709 49709.01 10/16/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 10/16/2008 10/16/2008 Turbidity -- 16.5 NTU WETCHEM1 1.0 0.5 1 P0 16.5 16.5 0 AETB

SMURRF Santa 
Monica, CA 101608 180.1 16.5 60244

SMURRF-
10/16/08

SMURRF- 
Effluent 49709 49709.02 10/16/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 10/16/2008 10/16/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 101608 180.1 0.5 60244

SMURRF-
10/16/08

Method 
Blank 49709 MBAQ   -   - Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/16/2008 10/20/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 60244

SMURRF-
10/16/08

SMURRF- 
Influent 49709 49709.01 10/16/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/16/2008 10/20/2008 Coliform, total -- 35,000

MPN/100 
mL NONE 1.1 1.1 1 P0 35,000 35000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 35000 60244

SMURRF-
10/16/08

SMURRF- 
Effluent 49709 49709.02 10/16/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/16/2008 10/20/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 60244

SMURRF-
10/16/08

Method 
Blank 49709 MBAQ   -   - Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/16/2008 10/20/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 60244

SMURRF-
10/16/08

SMURRF- 
Influent 49709 49709.01 10/16/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/16/2008 10/20/2008 Coliform, fecal -- 13,000

MPN/100 
mL NONE 1.1 1.1 1 P0 13,000 13000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 13000 60244

SMURRF-
10/16/08

SMURRF- 
Effluent 49709 49709.02 10/16/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/16/2008 10/20/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 60244

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Conductance, Specific Conductance 
(at 25 Deg. C) 120.1 MAIN 10/21/2008 10/21/2008 Specific conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102108 120.1 5.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Influent 49775 49775.01 10/21/2008 Aqueous

Conductance, Specific Conductance 
(at 25 Deg. C) 120.1 MAIN 10/21/2008 10/21/2008 Specific conductance -- 1,080 umhos/cm WETCHEM1 10.0 5.0 1 P0 1,080 1080 0 AETB

SMURRF Santa 
Monica, CA 102108 120.1 1080 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 10/21/2008 10/21/2008 pH PHSOIL NA pH unit WETCHEM1 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 102108 150.1 0.01 58006-60781

SMURRF-
10/21/08

SMURRF- 
Influent 49775 49775.01 10/21/2008 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 10/21/2008 10/21/2008 pH PHSOIL 8.18 pH unit WETCHEM1 0.01 0.01 1 P0 8.18 8.18 0 AETB

SMURRF Santa 
Monica, CA 102108 150.1 8.18 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Total Dissolved Solids, Gravimetric, 
Dried at 180 C 160.1 MAIN 10/22/2008 10/23/2008 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 160.1 5.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Influent 49775 49775.01 10/21/2008 Aqueous

Total Dissolved Solids, Gravimetric, 
Dried at 180 C 160.1 MAIN 10/22/2008 10/23/2008 Total Dissolved Solids 10-33-3 736 mg/L WETCHEM1 10.0 5.0 1 P0 736 736 0 AETB

SMURRF Santa 
Monica, CA 102208 160.1 736 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 10/22/2008 10/22/2008

Total Suspended Solids 
(TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 160.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Influent 49775 49775.01 10/21/2008 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 10/22/2008 10/22/2008

Total Suspended Solids 
(TSS) TSS 26.0 mg/L WETCHEM1 5.00 0.50 1 P0 26.0 26.0 0 AETB

SMURRF Santa 
Monica, CA 102208 160.2 26.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 10/22/2008 10/22/2008

Total Suspended Solids 
(TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 160.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Oil and Grease, Gravimetric 1664 MAIN 10/22/2008 10/23/2008 Oil and Grease OILGREASND mg/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 3510C 0.5 58006-60781

SMURRF-
10/21/08

SMURRF- 
Influent 49775 49775.01 10/21/2008 Aqueous Oil and Grease, Gravimetric 1664 MAIN 10/22/2008 10/23/2008 Oil and Grease OILGREAS19.8 mg/L ORG-2 1.0 0.5 1 P0 19.8 19.8 0 AETB

SMURRF Santa 
Monica, CA 102208 3510C 19.8 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Oil and Grease, Gravimetric 1664 MAIN 10/22/2008 10/23/2008 Oil and Grease OILGREASND mg/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 3510C 0.5 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 10/21/2008 10/21/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102108 180.1 0.5 58006-60781

SMURRF-
10/21/08

SMURRF- 
Influent 49775 49775.01 10/21/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 10/21/2008 10/21/2008 Turbidity -- 19.1 NTU WETCHEM1 1.0 0.5 1 P0 19.1 19.1 0 AETB

SMURRF Santa 
Monica, CA 102108 180.1 19.1 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 10/21/2008 10/21/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102108 180.1 0.5 58006-60781
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SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.05 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.05 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.01 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.01 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.01 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Copper 7440-50-8 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.01 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.05 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.001 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.01 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.05 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.01 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.05 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Zinc 7440-66-6 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.01 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.05 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.05 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.01 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.01 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.01 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Copper 7440-50-8 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.01 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.05 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.001 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.01 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.05 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.01 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.05 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 10/22/2008 10/22/2008 Zinc 7440-66-6 0.045J mg/L DEFINORG J 0.05 0.01 1 P0 0.045J 0.045 0 AETB

SMURRF Santa 
Monica, CA 102208 200.2 0.045 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

Aroclor-1016 (PCB-
1016) 12674-11-2ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

Aroclor-1221 (PCB-
1221) 11104-28-2ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

Aroclor-1232 (PCB-
1232) 11141-16-5ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

Aroclor-1242 (PCB-
1242) 53469-21-9ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

Aroclor-1248 (PCB-
1248) 12672-29-6ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

Aroclor-1254 (PCB-
1254) 11097-69-1ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

Aroclor-1260 (PCB-
1260) 11096-82-5ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.020 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.010 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.020 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.075 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

alpha-
Hexachlorocyclohexane 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.050 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

beta-
Hexachlorocyclohexane 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.050 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 5.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

delta-
Hexachlorocyclohexane 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.50 58006-60781
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SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.020 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.020 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Endosulfan 11 33213-65-9ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.010 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.050 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.050 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Endrin ketone 53494-70-5ND ug/L ORG-2 U 0.02 0.02 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.02 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

gamma-
Hexachlorocyclohexane 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.20 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.010 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.010 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

Hexachlorocyclopentadi
ene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 1.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 1.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.010 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.075 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

alpha-
Hexachlorocyclohexane 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.050 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

beta-
Hexachlorocyclohexane 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.050 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

gamma-
Hexachlorocyclohexane 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.20 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.020 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.010 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.020 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.020 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.020 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Endosulfan 11 33213-65-9ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.010 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.050 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.050 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.010 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.010 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 1.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

Aroclor-1016 (PCB-
1016) 12674-11-2ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

Aroclor-1221 (PCB-
1221) 11104-28-2ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

Aroclor-1232 (PCB-
1232) 11141-16-5ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

Aroclor-1242 (PCB-
1242) 53469-21-9ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

Aroclor-1248 (PCB-
1248) 12672-29-6ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

Aroclor-1254 (PCB-
1254) 11097-69-1ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

Aroclor-1260 (PCB-
1260) 11096-82-5ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

delta-
Hexachlorocyclohexane 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.50 58006-60781

RB-AR47845



projid* sampidno* labprojid* labsampid* colldate matrix testgroup method submethod extrdate* analdate* analyte casnum* result measure typeresult qualifiers reportlim* methlimit* mult* res_code conc* dl_flag* dresult* samp_depth* lab_name site qcbatchno* prp_method mresult cocnumber
SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Endrin ketone 53494-70-5ND ug/L ORG-2 U 0.02 0.02 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.02 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 5.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 0.010 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 10/27/2008 11/3/2008

Hexachlorocyclopentadi
ene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102708 508 1.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008

2,4,5-T (2,4,5-
Trichlorophenoxyacetic 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.20 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.20 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 2.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 1.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 Acifluorfen 50594-66-6ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 Bentazon 25057-89-0ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 2.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.60 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.30 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008

Pentachlorophenol 
(PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.20 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 1.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 Acifluorfen 50594-66-6ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 Bentazon 25057-89-0ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 2.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 2.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.60 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 1.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.30 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008

Pentachlorophenol 
(PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.20 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 1.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008

2,4,5-T (2,4,5-
Trichlorophenoxyacetic 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.20 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.20 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 11/4/2008 11/12/2008 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 110408 515.3 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

1,1,1,2-
Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

1,1,2,2-
Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781
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SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

1,2-Dibromo-3-
chloropropane (DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

1,2-Dibromoethane 
(EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

1,2-Dichloroethane 
(EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

4-Methyl-2-pentanone 
(MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Bromobenzene (Phenyl 
bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Bromodichloromethane 75-27-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Bromoform 
(Tribromomethane) 75-25-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Bromomethane (Methyl 
bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Chloroform 
(Trichloromethane) 67-66-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Chloromethane (Methyl 
chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 cis-1,3-Dichloropropene 10061-01-5ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Dibromochloromethane 124-48-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 m,p-Xylenes 1330-20-7PND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Methyl-tert-butyl ether 
(MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

RB-AR47847
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SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Methylene chloride 
(DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Toluene (Methyl 
benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

trans-1,3-
Dichloropropene 10061-02-6ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Trichlorotrifluoroethane 
(Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Vinyl chloride 
(Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Total trihalomethane 
compounds TTHM ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Bromoform 
(Tribromomethane) 75-25-2 1.77 ug/L ORG-2 0.50 0.25 1 P0 1.77 1.77 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 1.77 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Acetone 67-64-1 1.89 ug/L ORG-2 1.0 0.5 1 P0 1.89 1.89 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 1.89 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Bromobenzene (Phenyl 
bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Bromodichloromethane 75-27-4 2.86 ug/L ORG-2 0.50 0.25 1 P0 2.86 2.86 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 2.86 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Bromomethane (Methyl 
bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Chloroform 
(Trichloromethane) 67-66-3 4.86 ug/L ORG-2 0.50 0.25 1 P0 4.86 4.86 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 4.86 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Chloromethane (Methyl 
chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

1,2-Dibromo-3-
chloropropane (DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

1,2-Dibromoethane 
(EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

RB-AR47848
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SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

1,2-Dichloroethane 
(EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 cis-1,3-Dichloropropene 10061-01-5ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

trans-1,3-
Dichloropropene 10061-02-6ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Methyl-tert-butyl ether 
(MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

4-Methyl-2-pentanone 
(MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Methylene chloride 
(DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

1,1,1,2-
Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

1,1,2,2-
Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Toluene (Methyl 
benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Vinyl chloride 
(Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.25 58006-60781
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SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 m,p-Xylenes 1330-20-7PND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008 Dibromochloromethane 124-48-1 3.33 ug/L ORG-2 0.50 0.25 1 P0 3.33 3.33 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 3.33 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Trichlorotrifluoroethane 
(Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 0.5 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 11/3/2008 11/3/2008

Total trihalomethane 
compounds TTHM 12.8 ug/L ORG-2 0.50 0.25 1 P0 12.8 12.8 0 AETB

SMURRF Santa 
Monica, CA 1103081A1 5030B 12.8 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Alachlor 15972-60-8ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 1.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Butachlor 23184-66-9ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.20 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.20 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Metolachlor 51218-45-2ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Metribuzin 21087-64-9ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.20 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Thiobencarb 28249-77-6ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.20 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Alachlor 15972-60-8ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 1.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Butachlor 23184-66-9ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.20 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.20 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Metolachlor 51218-45-2ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Metribuzin 21087-64-9ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.20 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/29/2008 11/7/2008 Thiobencarb 28249-77-6ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.20 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008

Bis(2-ethylhexyl) 
phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 3.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 5.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

RB-AR47850
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SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.10 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008

Bis(2-ethylhexyl) 
phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 3.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 5.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIS10/29/2008 11/7/2008 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 525.2 0.50 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 3-Hydroxycarbofuran 16655-82-6ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 2.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 2.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 2.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 2.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 2.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 5.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 3.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Methomyl 16752-77-5ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 2.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Oxamyl 23135-22-0ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 2.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 5.0 58006-60781

RB-AR47851
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SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 3-Hydroxycarbofuran 16655-82-6ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 2.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 2.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 2.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 2.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 2.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 5.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 3.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Methomyl 16752-77-5ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 2.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Oxamyl 23135-22-0ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 2.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 MBAQ 10/21/2008 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/22/2008 10/23/2008 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 531.1 5.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Bicarbonate (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 1.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Carbonate (as CaCO3) 786-19-6 ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 1.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 1.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Total Alkalinity -- ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 1.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Anions Total (meq/L) -- ND mg/L WETCHEM2 U 0.01 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.01 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Cations Total (meq/L) -- ND mg/L WETCHEM2 U 0.01 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.01 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008

Ion Balance (percent 
difference) -- ND mg/L WETCHEM2 U 0.01 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.01 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Chloride (Cl), Total 16887-00-6ND mg/L WETCHEM2 U 1.00 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008

Conductivity (umhos/cm 
@77F) -- ND mg/L WETCHEM2 U 10.0 2.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 2.5 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Fluoride, Total 16984-48-8ND mg/L WETCHEM2 U 0.20 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008

Hardness (Ca,Mg) as 
CaCO3 HARDNES ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 1.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Nitrate as Nitrogen 14797-55-8ND mg/L WETCHEM2 U 0.10 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.01 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Nitrite as Nitrogen 14797-65-0ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.01 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 pH (pH units) -- ND mg/L WETCHEM2 U 0.01 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.01 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Sulfate 14808-79-8ND mg/L WETCHEM2 U 10.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 1.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Surfactants (MBAS) -- ND mg/L WETCHEM2 U 0.05 0.03 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.03 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM2 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 5.0 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Aluminum 7429-90-5 ND mg/L WETCHEM2 U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.05 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Calcium 7440-70-2 ND mg/L WETCHEM2 U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.05 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Copper 7440-50-8 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.01 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Iron 7439-89-6 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.01 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Magnesium 7439-95-4 ND mg/L WETCHEM2 U 0.10 0.02 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.02 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Manganese 7439-96-5 ND mg/L WETCHEM2 U 0.01 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.01 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Potassium 7440-09-7 ND mg/L WETCHEM2 U 0.20 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Sodium 7440-23-5 ND mg/L WETCHEM2 U 0.50 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.10 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Zinc 7440-66-6 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.01 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Bicarbonate (as CaCO3) -- 134 mg/L WETCHEM2 2.0 1.0 1 P0 134 134 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 134 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Carbonate (as CaCO3) 786-19-6 20.0 mg/L WETCHEM2 2.0 1.0 1 P0 20.0 20.0 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 20.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Total Alkalinity -- 154 mg/L WETCHEM2 2.0 1.0 1 P0 154 154 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 154 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Chloride (Cl), Total 16887-00-6156 mg/L WETCHEM2 1.00 0.10 1 P0 156 156 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 156 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008

Conductivity (umhos/cm 
@77F) -- 1,100 mg/L WETCHEM2 10.0 2.5 1 P0 1,100 1100 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 1100 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008

Hardness (Ca,Mg) as 
CaCO3 HARDNES 292 mg/L WETCHEM2 2.0 1.0 1 P0 292 292 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 292 58006-60781

RB-AR47852
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SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Nitrate as Nitrogen 14797-55-81.35 mg/L WETCHEM2 0.10 0.01 1 P0 1.35 1.35 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 1.35 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Nitrite as Nitrogen 14797-65-00.140 mg/L WETCHEM2 0.02 0.01 1 P0 0.140 0.140 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.140 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Sulfate 14808-79-8142 mg/L WETCHEM2 10.0 1.0 1 P0 142 142 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 142 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Total Dissolved Solids 10-33-3 732 mg/L WETCHEM2 10.0 5.0 1 P0 732 732 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 732 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Aluminum 7429-90-5 ND mg/L WETCHEM2 U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.05 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Calcium 7440-70-2 74.4 mg/L WETCHEM2 0.10 0.05 1 P0 74.4 74.4 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 74.4 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Copper 7440-50-8 ND mg/L WETCHEM2 U 0.02 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.01 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Iron 7439-89-6 0.059 mg/L WETCHEM2 0.02 0.01 1 P0 0.059 0.059 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.059 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Magnesium 7439-95-4 28.5 mg/L WETCHEM2 0.10 0.02 1 P0 28.5 28.5 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 28.5 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Manganese 7439-96-5 0.012 mg/L WETCHEM2 0.01 0.01 1 P0 0.012 0.012 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.012 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Potassium 7440-09-7 7.02 mg/L WETCHEM2 0.20 0.10 1 P0 7.02 7.02 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 7.02 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Sodium 7440-23-5 118 mg/L WETCHEM2 0.50 0.10 1 P0 118 118 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 118 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Zinc 7440-66-6 0.045 mg/L WETCHEM2 0.02 0.01 1 P0 0.045 0.045 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.045 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Cations Total (meq/L) -- 11.4 mg/L WETCHEM2 0.01 0.01 1 P0 11.4 11.4 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 11.4 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Anions Total (meq/L) -- 10.5 mg/L WETCHEM2 0.01 0.01 1 P0 10.5 10.5 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 10.5 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008

Ion Balance (percent 
difference) -- 4.11 mg/L WETCHEM2 0.01 0.01 1 P0 4.11 4.11 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 4.11 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Fluoride, Total 16984-48-80.250 mg/L WETCHEM2 0.20 0.10 1 P0 0.250 0.250 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.250 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Surfactants (MBAS) -- 0.075 mg/L WETCHEM2 0.05 0.03 1 P0 0.075 0.075 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 0.075 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 1.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous General Minerals GEN.-MINERAMAIN 10/22/2008 10/22/2008 pH (pH units) -- 8.23 mg/L WETCHEM2 0.01 0.01 1 P0 8.23 8.23 0 AETB

SMURRF Santa 
Monica, CA 102208 VARIOUS 8.23 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/21/2008 10/27/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 58006-60781

SMURRF-
10/21/08

SMURRF- 
Influent 49775 49775.01 10/21/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/21/2008 10/27/2008 Coliform, total -- 90,000

MPN/100 
mL NONE 1.1 1.1 1 P0 90,000 90000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 90000 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/21/2008 10/23/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/21/2008 10/27/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 58006-60781

SMURRF-
10/21/08

SMURRF- 
Influent 49775 49775.01 10/21/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/21/2008 10/27/2008 Coliform, fecal -- 8,000

MPN/100 
mL NONE 1.1 1.1 1 P0 8,000 8000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 8000 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/21/2008 10/23/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 10/21/2008 10/27/2008 Fecal Enterococci NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 58006-60781

SMURRF-
10/21/08

SMURRF- 
Influent 49775 49775.01 10/21/2008 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 10/21/2008 10/27/2008 Fecal Enterococci 110

MPN/100 
mL NONE 1.1 1.1 1 P0 110 110 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 110 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 10/21/2008 10/23/2008 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 58006-60781

SMURRF-
10/21/08

Method 
Blank 49775 MBAQ 10/21/2008 Aqueous Color (By Visual Comparison) SM2120-B MAIN 10/21/2008 10/21/2008 Color COLOR ND

Color 
Units ORG-4 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102108 SM2120B 1.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Influent 49775 49775.01 10/21/2008 Aqueous Color (By Visual Comparison) SM2120-B MAIN 10/21/2008 10/21/2008 Color COLOR 43.0

Color 
Units ORG-4 1.0 1.0 1 P0 43.0 43.0 0 AETB

SMURRF Santa 
Monica, CA 102108 SM2120B 43.0 58006-60781

SMURRF-
10/21/08

SMURRF- 
Effluent 49775 49775.02 10/21/2008 Aqueous Color (By Visual Comparison) SM2120-B MAIN 10/21/2008 10/21/2008 Color COLOR 19.0

Color 
Units ORG-4 1.0 1.0 1 P0 19.0 19.0 0 AETB

SMURRF Santa 
Monica, CA 102108 SM2120B 19.0 58006-60781

SMURRF-
10/29/08

Method 
Blank 49884 MBAQ 10/29/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 10/29/2008 10/29/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 180.1 0.5 60782

SMURRF-
10/29/08

SMURRF- 
Influent 49884 49884.01 10/29/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 10/29/2008 10/29/2008 Turbidity -- 18.1 NTU WETCHEM1 1.0 0.5 1 P0 18.1 18.1 0 AETB

SMURRF Santa 
Monica, CA 102908 180.1 18.1 60782

SMURRF-
10/29/08

SMURRF- 
Effluent 49884 49884.02 10/29/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 10/29/2008 10/29/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 102908 180.1 0.5 60782

SMURRF-
10/29/08

Method 
Blank 49884 MBAQ 10/29/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/29/2008 10/29/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 60782

SMURRF-
10/29/08

SMURRF- 
Influent 49884 49884.01 10/29/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/29/2008 10/29/2008 Coliform, total -- >16,000

MPN/100 
mL NONE U 1.1 1.1 1 P0 >16,000 >16000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 60782

SMURRF-
10/29/08

SMURRF- 
Effluent 49884 49884.02 10/29/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/29/2008 10/29/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 60782

SMURRF-
10/29/08

Method 
Blank 49884 MBAQ 10/29/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/29/2008 10/29/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 60782

SMURRF-
10/29/08

SMURRF- 
Influent 49884 49884.01 10/29/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/29/2008 10/29/2008 Coliform, fecal -- >16,000

MPN/100 
mL NONE U 1.1 1.1 1 P0 >16,000 >16000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 60782

SMURRF-
10/29/08

SMURRF- 
Effluent 49884 49884.02 10/29/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/29/2008 10/29/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 60782

*Footnotes
projid = 
Project ID
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SMURRF-
11/06/08

Method 
Blank 50034 MBAQ 11/6/2008 Aqueous

Conductance, Specific Conductance (at 
25 Deg. C) 120.1 MAIN 11/7/2008 11/7/2008 Specific conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 110708 120.1 5.0 56604-60780

SMURRF-
11/06/08

SMURRF- 
Influent 50034 50034.01 11/6/2008 Aqueous

Conductance, Specific Conductance (at 
25 Deg. C) 120.1 MAIN 11/7/2008 11/7/2008 Specific conductance -- 1,070 umhos/cm WETCHEM1 10.0 5.0 1 P0 1,070 1070 0 AETB

SMURRF Santa 
Monica, CA 110708 120.1 1070 56604-60780

SMURRF-
11/06/08

SMURRF- 
Effluent 50034 50034.02 11/6/2008 Aqueous

Conductance, Specific Conductance (at 
25 Deg. C) 120.1 MAIN 11/7/2008 11/7/2008 Specific conductance -- 979 umhos/cm WETCHEM1 10.0 5.0 1 P0 979 979 0 AETB

SMURRF Santa 
Monica, CA 110708 120.1 979 56604-60780

SMURRF-
11/06/08

Method 
Blank 50034 MBAQ 11/6/2008 Aqueous pH - Electrometric (EPA/600/4-79-020) 150.1 MAIN 11/7/2008 11/7/2008 pH PHSOIL NA pH unit WETCHEM1 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 110708 150.1 0.01 56604-60780

SMURRF-
11/06/08

SMURRF- 
Influent 50034 50034.01 11/6/2008 Aqueous pH - Electrometric (EPA/600/4-79-020) 150.1 MAIN 11/7/2008 11/7/2008 pH PHSOIL 8.02 pH unit WETCHEM1 0.01 0.01 1 P0 8.02 8.02 0 AETB

SMURRF Santa 
Monica, CA 110708 150.1 8.02 56604-60780

SMURRF-
11/06/08

SMURRF- 
Effluent 50034 50034.02 11/6/2008 Aqueous pH - Electrometric (EPA/600/4-79-020) 150.1 MAIN 11/7/2008 11/7/2008 pH PHSOIL 8.25 pH unit WETCHEM1 0.01 0.01 1 P0 8.25 8.25 0 AETB

SMURRF Santa 
Monica, CA 110708 150.1 8.25 56604-60780

SMURRF-
11/06/08

Method 
Blank 50034 MBAQ 11/6/2008 Aqueous

Total Dissolved Solids, Gravimetric, 
Dried at 180 C 160.1 MAIN 11/10/2008 11/11/2008

Total Dissolved 
Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 111008 160.1 5.0 56604-60780

SMURRF-
11/06/08

SMURRF- 
Influent 50034 50034.01 11/6/2008 Aqueous

Total Dissolved Solids, Gravimetric, 
Dried at 180 C 160.1 MAIN 11/10/2008 11/11/2008

Total Dissolved 
Solids 10-33-3 752 mg/L WETCHEM1 10.0 5.0 1 P0 752 752 0 AETB

SMURRF Santa 
Monica, CA 111008 160.1 752 56604-60780

SMURRF-
11/06/08

SMURRF- 
Effluent 50034 50034.02 11/6/2008 Aqueous

Total Dissolved Solids, Gravimetric, 
Dried at 180 C 160.1 MAIN 11/10/2008 11/11/2008

Total Dissolved 
Solids 10-33-3 684 mg/L WETCHEM1 10.0 5.0 1 P0 684 684 0 AETB

SMURRF Santa 
Monica, CA 111008 160.1 684 56604-60780

SMURRF-
11/06/08

Method 
Blank 50034 MBAQ 11/6/2008 Aqueous

Residue, Non-Filterable, Gravimetric, 
Dried at 103-105 C 160.2 MAIN 11/12/2008 11/12/2008

Total Suspended 
Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 111208 160.2 0.50 56604-60780

SMURRF-
11/06/08

SMURRF- 
Influent 50034 50034.01 11/6/2008 Aqueous

Residue, Non-Filterable, Gravimetric, 
Dried at 103-105 C 160.2 MAIN 11/12/2008 11/12/2008

Total Suspended 
Solids (TSS) TSS 54.0 mg/L WETCHEM1 5.00 0.50 1 P0 54.0 54.0 0 AETB

SMURRF Santa 
Monica, CA 111208 160.2 54.0 56604-60780

SMURRF-
11/06/08

SMURRF- 
Effluent 50034 50034.02 11/6/2008 Aqueous

Residue, Non-Filterable, Gravimetric, 
Dried at 103-105 C 160.2 MAIN 11/12/2008 11/12/2008

Total Suspended 
Solids (TSS) TSS 7.00 mg/L WETCHEM1 5.00 0.50 1 P0 7.00 7.00 0 AETB

SMURRF Santa 
Monica, CA 111208 160.2 7.00 56604-60780

SMURRF-
11/06/08

Method 
Blank 50034 MBAQ 11/6/2008 Aqueous Oil and Grease, Gravimetric 1664 MAIN 11/11/2008 11/12/2008 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 111108 3510C 0.5 56604-60780

SMURRF-
11/06/08

SMURRF- 
Influent 50034 50034.01 11/6/2008 Aqueous Oil and Grease, Gravimetric 1664 MAIN 11/11/2008 11/12/2008 Oil and Grease OILGREASE 1.83 mg/L ORG-2 1.0 0.5 1 P0 1.83 1.83 0 AETB

SMURRF Santa 
Monica, CA 111108 3510C 1.83 56604-60780

SMURRF-
11/06/08

SMURRF- 
Effluent 50034 50034.02 11/6/2008 Aqueous Oil and Grease, Gravimetric 1664 MAIN 11/11/2008 11/12/2008 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 111108 3510C 0.5 56604-60780

SMURRF-
11/06/08

Method 
Blank 50034 MBAQ 11/6/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4-79-
020) 180.1 MAIN 11/7/2008 11/7/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 110708 180.1 0.5 56604-60780

SMURRF-
11/06/08

SMURRF- 
Influent 50034 50034.01 11/6/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4-79-
020) 180.1 MAIN 11/7/2008 11/7/2008 Turbidity -- 24.8 NTU WETCHEM1 1.0 0.5 1 P0 24.8 24.8 0 AETB

SMURRF Santa 
Monica, CA 110708 180.1 24.8 56604-60780

SMURRF-
11/06/08

SMURRF- 
Effluent 50034 50034.02 11/6/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4-79-
020) 180.1 MAIN 11/7/2008 11/7/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 110708 180.1 0.5 56604-60780

SMURRF-
11/06/08

Method 
Blank 50034 MBAQ 11/6/2008 Aqueous

Coliforms, total by Standard Methods 
20th Ed. SM-9221A-D MAIN 11/6/2008 11/11/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 56604-60780

SMURRF-
11/06/08

SMURRF- 
Influent 50034 50034.01 11/6/2008 Aqueous

Coliforms, total by Standard Methods 
20th Ed. SM-9221A-D MAIN 11/6/2008 11/11/2008 Coliform, total -- 92,000

MPN/100 
mL NONE 1.1 1.1 1 P0 92,000 92000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 92000 56604-60780

SMURRF-
11/06/08

SMURRF- 
Effluent 50034 50034.02 11/6/2008 Aqueous

Coliforms, total by Standard Methods 
20th Ed. SM-9221A-D MAIN 11/6/2008 11/8/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 56604-60780

SMURRF-
11/06/08

Method 
Blank 50034 MBAQ 11/6/2008 Aqueous

Fecal Coliform, by Standard Methods 
20th Ed. SM-9221A-E MAIN 11/6/2008 11/11/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 56604-60780

SMURRF-
11/06/08

SMURRF- 
Influent 50034 50034.01 11/6/2008 Aqueous

Fecal Coliform, by Standard Methods 
20th Ed. SM-9221A-E MAIN 11/6/2008 11/11/2008 Coliform, fecal -- 35,000

MPN/100 
mL NONE 1.1 1.1 1 P0 35,000 35000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 35000 56604-60780

SMURRF-
11/06/08

SMURRF- 
Effluent 50034 50034.02 11/6/2008 Aqueous

Fecal Coliform, by Standard Methods 
20th Ed. SM-9221A-E MAIN 11/6/2008 11/8/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 56604-60780

SMURRF-
11/06/08

Method 
Blank 50034 MBAQ 11/6/2008 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 11/6/2008 11/11/2008 Fecal Enterococci NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 56604-60780

SMURRF-
11/06/08

SMURRF- 
Influent 50034 50034.01 11/6/2008 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 11/6/2008 11/11/2008 Fecal Enterococci 1,700

MPN/100 
mL NONE 1.1 1.1 1 P0 1,700 1700 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1700 56604-60780

SMURRF-
11/06/08

SMURRF- 
Effluent 50034 50034.02 11/6/2008 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 11/6/2008 11/8/2008 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 56604-60780

SMURRF-
11/06/08

Method 
Blank 50034 MBAQ 11/6/2008 Aqueous Color (By Visual Comparison) SM2120-B MAIN 11/7/2008 11/7/2008 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 110708 SM2120B 1.0 56604-60780
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SMURRF-
11/06/08

SMURRF- 
Influent 50034 50034.01 11/6/2008 Aqueous Color (By Visual Comparison) SM2120-B MAIN 11/7/2008 11/7/2008 Color COLOR 37.0 Color Units ORG-4 1.0 1.0 1 P0 37.0 37.0 0 AETB

SMURRF Santa 
Monica, CA 110708 SM2120B 37.0 56604-60780

SMURRF-
11/06/08

SMURRF- 
Effluent 50034 50034.02 11/6/2008 Aqueous Color (By Visual Comparison) SM2120-B MAIN 11/7/2008 11/7/2008 Color COLOR 2.00 Color Units ORG-4 1.0 1.0 1 P0 2.00 2.00 0 AETB

SMURRF Santa 
Monica, CA 110708 SM2120B 2.00 56604-60780

SMURRF-
11/11/08

Method 
Blank 50085 MBAQ 11/11/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4-79-
020) 180.1 MAIN 11/11/2008 11/11/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 111108 180.1 0.5 60779

SMURRF-
11/11/08

SMURRF- 
Influent 50085 50085.01 11/11/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4-79-
020) 180.1 MAIN 11/11/2008 11/11/2008 Turbidity -- 15.3 NTU WETCHEM1 1.0 0.5 1 P0 15.3 15.3 0 AETB

SMURRF Santa 
Monica, CA 111108 180.1 15.3 60779

SMURRF-
11/11/08

SMURRF- 
Effluent 50085 50085.02 11/11/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4-79-
020) 180.1 MAIN 11/11/2008 11/11/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 111108 180.1 0.5 60779

SMURRF-
11/11/08

Method 
Blank 50085 MBAQ 11/11/2008 Aqueous

Coliforms, total by Standard Methods 
20th Ed. SM-9221A-D MAIN 11/11/2008 11/17/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 60779

SMURRF-
11/11/08

SMURRF- 
Influent 50085 50085.01 11/11/2008 Aqueous

Coliforms, total by Standard Methods 
20th Ed. SM-9221A-D MAIN 11/11/2008 11/17/2008 Coliform, total -- 30,000

MPN/100 
mL NONE 1.1 1.1 1 P0 30,000 30000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 30000 60779

SMURRF-
11/11/08

SMURRF- 
Effluent 50085 50085.02 11/11/2008 Aqueous

Coliforms, total by Standard Methods 
20th Ed. SM-9221A-D MAIN 11/11/2008 11/13/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 60779

SMURRF-
11/11/08

Method 
Blank 50085 MBAQ 11/11/2008 Aqueous

Fecal Coliform, by Standard Methods 
20th Ed. SM-9221A-E MAIN 11/11/2008 11/17/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 60779

SMURRF-
11/11/08

SMURRF- 
Influent 50085 50085.01 11/11/2008 Aqueous

Fecal Coliform, by Standard Methods 
20th Ed. SM-9221A-E MAIN 11/11/2008 11/17/2008 Coliform, fecal -- 16,000

MPN/100 
mL NONE 1.1 1.1 1 P0 16,000 16000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 16000 60779

SMURRF-
11/11/08

SMURRF- 
Effluent 50085 50085.02 11/11/2008 Aqueous

Fecal Coliform, by Standard Methods 
20th Ed. SM-9221A-E MAIN 11/11/2008 11/13/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 60779

SMURRF-
11/18/08

Method 
Blank 50185 MBAQ 11/18/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4-79-
020) 180.1 MAIN 11/18/2008 11/18/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 111808 180.1 0.5 60778

SMURRF-
11/18/08

SMURRF- 
Influent 50185 50185.01 11/18/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4-79-
020) 180.1 MAIN 11/18/2008 11/18/2008 Turbidity -- 7.09 NTU WETCHEM1 1.0 0.5 1 P0 7.09 7.09 0 AETB

SMURRF Santa 
Monica, CA 111808 180.1 7.09 60778

SMURRF-
11/18/08

SMURRF- 
Effluent 50185 50185.02 11/18/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4-79-
020) 180.1 MAIN 11/18/2008 11/18/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 111808 180.1 0.5 60778

SMURRF-
11/18/08

Method 
Blank 50185 MBAQ 11/18/2008 Aqueous

Coliforms, total by Standard Methods 
20th Ed. SM-9221A-D MAIN 11/18/2008 11/23/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 60778

SMURRF-
11/18/08

SMURRF- 
Influent 50185 50185.01 11/18/2008 Aqueous

Coliforms, total by Standard Methods 
20th Ed. SM-9221A-D MAIN 11/18/2008 11/23/2008 Coliform, total -- 160,000

MPN/100 
mL NONE 1.1 1.1 1 P0 160,000 160000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 160000 60778

SMURRF-
11/18/08

SMURRF- 
Effluent 50185 50185.02 11/18/2008 Aqueous

Coliforms, total by Standard Methods 
20th Ed. SM-9221A-D MAIN 11/18/2008 11/20/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 60778

SMURRF-
11/18/08

Method 
Blank 50185 MBAQ 11/18/2008 Aqueous

Fecal Coliform, by Standard Methods 
20th Ed. SM-9221A-E MAIN 11/18/2008 11/23/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 60778

SMURRF-
11/18/08

SMURRF- 
Influent 50185 50185.01 11/18/2008 Aqueous

Fecal Coliform, by Standard Methods 
20th Ed. SM-9221A-E MAIN 11/18/2008 11/23/2008 Coliform, fecal -- 1,400

MPN/100 
mL NONE 1.1 1.1 1 P0 1,400 1400 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1400 60778

SMURRF-
11/18/08

SMURRF- 
Effluent 50185 50185.02 11/18/2008 Aqueous

Fecal Coliform, by Standard Methods 
20th Ed. SM-9221A-E MAIN 11/18/2008 11/20/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 60778

SMURRF-
11/25/08

Method 
Blank 50307 MBAQ 11/25/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4-79-
020) 180.1 MAIN 11/25/2008 11/25/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 112508 180.1 0.5 60777

SMURRF-
11/25/08

SMURRF- 
Influent 50307 50307.01 11/25/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4-79-
020) 180.1 MAIN 11/25/2008 11/25/2008 Turbidity -- 9.89 NTU WETCHEM1 1.0 0.5 1 P0 9.89 9.89 0 AETB

SMURRF Santa 
Monica, CA 112508 180.1 9.89 60777

SMURRF-
11/25/08

SMURRF- 
Effluent 50307 50307.02 11/25/2008 Aqueous

Turbidity, Nephelometric (EPA/600/4-79-
020) 180.1 MAIN 11/25/2008 11/25/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 112508 180.1 0.5 60777

SMURRF-
11/25/08

Method 
Blank 50307 MBAQ 11/25/2008 Aqueous

Coliforms, total by Standard Methods 
20th Ed. SM-9221A-D MAIN 11/25/2008 11/29/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 60777

SMURRF-
11/25/08

SMURRF- 
Influent 50307 50307.01 11/25/2008 Aqueous

Coliforms, total by Standard Methods 
20th Ed. SM-9221A-D MAIN 11/25/2008 11/29/2008 Coliform, total -- 5,000

MPN/100 
mL NONE 1.1 1.1 1 P0 5,000 5000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 5000 60777

SMURRF-
11/25/08

SMURRF- 
Effluent 50307 50307.02 11/25/2008 Aqueous

Coliforms, total by Standard Methods 
20th Ed. SM-9221A-D MAIN 11/25/2008 11/27/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 60777

SMURRF-
11/25/08

Method 
Blank 50307 MBAQ 11/25/2008 Aqueous

Fecal Coliform, by Standard Methods 
20th Ed. SM-9221A-E MAIN 11/25/2008 11/29/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 60777

SMURRF-
11/25/08

SMURRF- 
Influent 50307 50307.01 11/25/2008 Aqueous

Fecal Coliform, by Standard Methods 
20th Ed. SM-9221A-E MAIN 11/25/2008 11/29/2008 Coliform, fecal -- 1,100

MPN/100 
mL NONE 1.1 1.1 1 P0 1,100 1100 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1100 60777
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SMURRF-
11/25/08

SMURRF- 
Effluent 50307 50307.02 11/25/2008 Aqueous

Fecal Coliform, by Standard Methods 
20th Ed. SM-9221A-E MAIN 11/25/2008 11/27/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 60777

*Footnotes
projid = 
Project ID
sampidno = 
Sample ID 
Number
labprojid = 
Lab Project 
ID
labsampid = 
Lab Sample 
ID
extradate = 
Extraction 
Date
analdate = 
Analysis 
Date
casnum = 
CAS 
Number

reportlim = 
Report Limit

methlimit = 
Method Limit
mult = 
Multiplier
conc = 
Concentratio
n
dl_flg = 
Detection 
Limit Flag
dresult = 
Detection 
Result
samp_depth 
= Sample 
Depth
qcbatchno = 
QC Batch 
Number
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SMURRF-
12/04/08

Method 
Blank 50431 MBAQ 12/4/2008 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 12/4/2008 12/4/2008

Specific 
conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 120408 120.1 5.0 60775-6

SMURRF-
12/04/08

SMURRF- 
Influent 50431 50431.01 12/4/2008 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 12/4/2008 12/4/2008

Specific 
conductance -- 1,150 umhos/cm WETCHEM1 10.0 5.0 1 P0 1,150 1150 0 AETB

SMURRF Santa 
Monica, CA 120408 120.1 1150 60775-6

SMURRF-
12/04/08

SMURRF- 
Effluent 50431 50431.02 12/4/2008 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 12/4/2008 12/4/2008

Specific 
conductance -- 1,080 umhos/cm WETCHEM1 10.0 5.0 1 P0 1,080 1080 0 AETB

SMURRF Santa 
Monica, CA 120408 120.1 1080 60775-6

SMURRF-
12/04/08

Method 
Blank 50431 MBAQ 12/4/2008 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 12/4/2008 12/4/2008 pH PHSOIL NA pH unit WETCHEM1 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 120408 150.1 0.01 60775-6

SMURRF-
12/04/08

SMURRF- 
Influent 50431 50431.01 12/4/2008 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 12/4/2008 12/4/2008 pH PHSOIL 8.35 pH unit WETCHEM1 0.01 0.01 1 P0 8.35 8.35 0 AETB

SMURRF Santa 
Monica, CA 120408 150.1 8.35 60775-6

SMURRF-
12/04/08

SMURRF- 
Effluent 50431 50431.02 12/4/2008 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 12/4/2008 12/4/2008 pH PHSOIL 8.33 pH unit WETCHEM1 0.01 0.01 1 P0 8.33 8.33 0 AETB

SMURRF Santa 
Monica, CA 120408 150.1 8.33 60775-6

SMURRF-
12/04/08

Method 
Blank 50431 MBAQ 12/4/2008 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 12/8/2008 12/9/2008

Total Dissolved 
Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 120808 160.1 5.0 60775-6

SMURRF-
12/04/08

SMURRF- 
Influent 50431 50431.01 12/4/2008 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 12/8/2008 12/9/2008

Total Dissolved 
Solids 10-33-3 760 mg/L WETCHEM1 10.0 5.0 1 P0 760 760 0 AETB

SMURRF Santa 
Monica, CA 120808 160.1 760 60775-6

SMURRF-
12/04/08

SMURRF- 
Effluent 50431 50431.02 12/4/2008 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 12/8/2008 12/9/2008

Total Dissolved 
Solids 10-33-3 700 mg/L WETCHEM1 10.0 5.0 1 P0 700 700 0 AETB

SMURRF Santa 
Monica, CA 120808 160.1 700 60775-6

SMURRF-
12/04/08

Method 
Blank 50431 MBAQ 12/4/2008 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 12/4/2008 12/4/2008

Total Suspended 
Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 120408 160.2 0.50 60775-6

SMURRF-
12/04/08

SMURRF- 
Influent 50431 50431.01 12/4/2008 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 12/4/2008 12/4/2008

Total Suspended 
Solids (TSS) TSS 61.0 mg/L WETCHEM1 5.00 0.50 1 P0 61.0 61.0 0 AETB

SMURRF Santa 
Monica, CA 120408 160.2 61.0 60775-6

SMURRF-
12/04/08

SMURRF- 
Effluent 50431 50431.02 12/4/2008 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 12/4/2008 12/4/2008

Total Suspended 
Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 120408 160.2 0.50 60775-6

SMURRF-
12/04/08

Method 
Blank 50431 MBAQ 12/4/2008 Aqueous Oil and Grease, Gravimetric 1664 MAIN 12/9/2008 12/9/2008 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 120908 3510C 0.5 60775-6

SMURRF-
12/04/08

SMURRF- 
Influent 50431 50431.01 12/4/2008 Aqueous Oil and Grease, Gravimetric 1664 MAIN 12/9/2008 12/9/2008 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 120908 3510C 0.5 60775-6

SMURRF-
12/04/08

SMURRF- 
Effluent 50431 50431.02 12/4/2008 Aqueous Oil and Grease, Gravimetric 1664 MAIN 12/9/2008 12/9/2008 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 120908 3510C 0.5 60775-6

SMURRF-
12/04/08

Method 
Blank 50431 MBAQ 12/4/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/4/2008 12/4/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 120408 180.1 0.5 60775-6

SMURRF-
12/04/08

SMURRF- 
Influent 50431 50431.01 12/4/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/4/2008 12/4/2008 Turbidity -- 41.3 NTU WETCHEM1 1.0 0.5 1 P0 41.3 41.3 0 AETB

SMURRF Santa 
Monica, CA 120408 180.1 41.3 60775-6

SMURRF-
12/04/08

SMURRF- 
Effluent 50431 50431.02 12/4/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/4/2008 12/4/2008 Turbidity -- 0.610J NTU WETCHEM1 J 1.0 0.5 1 P0 0.610J 0.610 0 AETB

SMURRF Santa 
Monica, CA 120408 180.1 0.610 60775-6

SMURRF-
12/04/08

Method 
Blank 50431 MBAQ 12/4/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/4/2008 12/10/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 60775-6

SMURRF-
12/04/08

SMURRF- 
Influent 50431 50431.01 12/4/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/4/2008 12/10/2008 Coliform, total -- 24,000

MPN/100 
mL NONE 1.1 1.1 1 P0 24,000 24000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 24000 60775-6

SMURRF-
12/04/08

SMURRF- 
Effluent 50431 50431.02 12/4/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/4/2008 12/8/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 60775-6

SMURRF-
12/04/08

Method 
Blank 50431 MBAQ 12/4/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/4/2008 12/10/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 60775-6

SMURRF-
12/04/08

SMURRF- 
Influent 50431 50431.01 12/4/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/4/2008 12/10/2008 Coliform, fecal -- 5,000

MPN/100 
mL NONE 1.1 1.1 1 P0 5,000 5000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 5000 60775-6

SMURRF-
12/04/08

SMURRF- 
Effluent 50431 50431.02 12/4/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/4/2008 12/8/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 60775-6

SMURRF-
12/04/08

Method 
Blank 50431 MBAQ 12/4/2008 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 12/4/2008 12/10/2008 Fecal Enterococci NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 60775-6

SMURRF-
12/04/08

SMURRF- 
Influent 50431 50431.01 12/4/2008 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 12/4/2008 12/10/2008 Fecal Enterococci 90.0

MPN/100 
mL NONE 1.1 1.1 1 P0 90.0 90.0 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 90.0 60775-6

SMURRF-
12/04/08

SMURRF- 
Effluent 50431 50431.02 12/4/2008 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 12/4/2008 12/8/2008 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 60775-6

SMURRF-
12/04/08

Method 
Blank 50431 MBAQ 12/4/2008 Aqueous Color (By Visual Comparison) SM2120-B MAIN 12/4/2008 12/4/2008 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 120408 SM2120B 1.0 60775-6

SMURRF-
12/04/08

SMURRF- 
Influent 50431 50431.01 12/4/2008 Aqueous Color (By Visual Comparison) SM2120-B MAIN 12/4/2008 12/4/2008 Color COLOR 23.0 Color Units ORG-4 1.0 1.0 1 P0 23.0 23.0 0 AETB

SMURRF Santa 
Monica, CA 120408 SM2120B 23.0 60775-6

SMURRF-
12/04/08

SMURRF- 
Effluent 50431 50431.02 12/4/2008 Aqueous Color (By Visual Comparison) SM2120-B MAIN 12/4/2008 12/4/2008 Color COLOR 1.00 Color Units ORG-4 1.0 1.0 1 P0 1.00 1.00 0 AETB

SMURRF Santa 
Monica, CA 120408 SM2120B 1.00 60775-6

SMURRF-
12/09/08

Method 
Blank 50530 MBAQ   -   - Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/9/2008 12/9/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 120908 180.1 0.5 54050

SMURRF-
12/09/08

SMURRF- 
Influent 50530 50530.01 12/9/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/9/2008 12/9/2008 Turbidity -- 28.5 NTU WETCHEM1 1.0 0.5 1 P0 28.5 28.5 0 AETB

SMURRF Santa 
Monica, CA 120908 180.1 28.5 54050

SMURRF-
12/09/08

SMURRF- 
Effluent 50530 50530.02 12/9/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/9/2008 12/9/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 120908 180.1 0.5 54050

SMURRF-
12/09/08

Method 
Blank 50530 MBAQ   -   - Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/9/2008 12/14/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 54050

SMURRF-
12/09/08

SMURRF- 
Influent 50530 50530.01 12/9/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/9/2008 12/14/2008 Coliform, total -- 80,000

MPN/100 
mL NONE 1.1 1.1 1 P0 80,000 80000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 80000 54050

SMURRF-
12/09/08

SMURRF- 
Effluent 50530 50530.02 12/9/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/9/2008 12/11/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 54050

SMURRF-
12/09/08

Method 
Blank 50530 MBAQ   -   - Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/9/2008 12/14/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 54050

SMURRF-
12/09/08

SMURRF- 
Influent 50530 50530.01 12/9/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/9/2008 12/14/2008 Coliform, fecal -- 9,000

MPN/100 
mL NONE 1.1 1.1 1 P0 9,000 9000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 9000 54050

SMURRF-
12/09/08

SMURRF- 
Effluent 50530 50530.02 12/9/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/9/2008 12/11/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 54050

SMURRF-
12/16/08

Method 
Blank 50663 MBAQ 12/16/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/16/2008 12/16/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 121608 180.1 0.5 54049

SMURRF-
12/16/08

SMURRF- 
Influent 50663 50663.01 12/16/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/16/2008 12/16/2008 Turbidity -- 39.2 NTU WETCHEM1 1.0 0.5 1 P0 39.2 39.2 0 AETB

SMURRF Santa 
Monica, CA 121608 180.1 39.2 54049
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SMURRF-
12/16/08

SMURRF- 
Effluent 50663 50663.02 12/16/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/16/2008 12/16/2008 Turbidity -- 0.600J NTU WETCHEM1 J 1.0 0.5 1 P0 0.600J 0.600 0 AETB

SMURRF Santa 
Monica, CA 121608 180.1 0.600 54049

SMURRF-
12/16/08

Method 
Blank 50663 MBAQ 12/16/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/16/2008 12/22/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 54049

SMURRF-
12/16/08

SMURRF- 
Influent 50663 50663.01 12/16/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/16/2008 12/22/2008 Coliform, total -- 1,600,000

MPN/100 
mL NONE 1.1 1.1 1 P0 1,600,000 1600000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1600000 54049

SMURRF-
12/16/08

SMURRF- 
Effluent 50663 50663.02 12/16/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/16/2008 12/18/2008 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 54049

SMURRF-
12/16/08

Method 
Blank 50663 MBAQ 12/16/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/16/2008 12/22/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 54049

SMURRF-
12/16/08

SMURRF- 
Influent 50663 50663.01 12/16/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/16/2008 12/22/2008 Coliform, fecal -- 9,000

MPN/100 
mL NONE 1.1 1.1 1 P0 9,000 9000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 9000 54049

SMURRF-
12/16/08

SMURRF- 
Effluent 50663 50663.02 12/16/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/16/2008 12/18/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 54049

SMURRF-
12/23/08

Method 
Blank 50792 MBAQ 12/23/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/23/2008 12/23/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 122308 180.1 0.5 54055

SMURRF-
12/23/08

SMURRF- 
Influent 50792 50792.01 12/23/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/23/2008 12/23/2008 Turbidity -- 15.6 NTU WETCHEM1 1.0 0.5 1 P0 15.6 15.6 0 AETB

SMURRF Santa 
Monica, CA 122308 180.1 15.6 54055

SMURRF-
12/23/08

SMURRF- 
Effluent 50792 50792.02 12/23/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/23/2008 12/23/2008 Turbidity -- 1.26 NTU WETCHEM1 1.0 0.5 1 P0 1.26 1.26 0 AETB

SMURRF Santa 
Monica, CA 122308 180.1 1.26 54055

SMURRF-
12/23/08

Method 
Blank 50792 MBAQ 12/23/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/23/2008 12/28/2008 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 54055

SMURRF-
12/23/08

SMURRF- 
Influent 50792 50792.01 12/23/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/23/2008 12/28/2008 Coliform, total -- 110,000

MPN/100 
mL NONE 1.1 1.1 1 P0 110,000 110000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 110000 54055

SMURRF-
12/23/08

SMURRF- 
Effluent 50792 50792.02 12/23/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/23/2008 12/25/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 54055

SMURRF-
12/23/08

Method 
Blank 50792 MBAQ 12/23/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/23/2008 12/28/2008 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 54055

SMURRF-
12/23/08

SMURRF- 
Influent 50792 50792.01 12/23/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/23/2008 12/28/2008 Coliform, fecal -- 3,300

MPN/100 
mL NONE 1.1 1.1 1 P0 3,300 3300 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 3300 54055

SMURRF-
12/23/08

SMURRF- 
Effluent 50792 50792.02 12/23/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/23/2008 12/25/2008 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 54055

SMURRF-
12/30/08

Method 
Blank 50832 MBAQ 12/30/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/30/2008 12/30/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 123008 180.1 0.5 54048

SMURRF-
12/30/08

SMURRF- 
Influent 50832 50832.01 12/30/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/30/2008 12/30/2008 Turbidity -- 5.46 NTU WETCHEM1 1.0 0.5 1 P0 5.46 5.46 0 AETB

SMURRF Santa 
Monica, CA 123008 180.1 5.46 54048

SMURRF-
12/30/08

SMURRF- 
Effluent 50832 50832.02 12/30/2008 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/30/2008 12/30/2008 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 123008 180.1 0.5 54048

SMURRF-
12/30/08

Method 
Blank 50832 MBAQ 12/30/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/1/2009 1/1/2009 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 54048

SMURRF-
12/30/08

SMURRF- 
Influent 50832 50832.01 12/30/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/4/2009 1/4/2009 Coliform, total -- 5,000

MPN/100 
mL NONE 2.0 2.0 1 P0 5,000 5000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 5000 54048

SMURRF-
12/30/08

SMURRF- 
Effluent 50832 50832.02 12/30/2008 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/1/2009 1/1/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 54048

SMURRF-
12/30/08

Method 
Blank 50832 MBAQ 12/30/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/1/2009 1/1/2009 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 54048

SMURRF-
12/30/08

SMURRF- 
Influent 50832 50832.01 12/30/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/4/2009 1/4/2009 Coliform, fecal -- 300

MPN/100 
mL NONE 2.0 2.0 1 P0 300 300 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 300 54048

SMURRF-
12/30/08

SMURRF- 
Effluent 50832 50832.02 12/30/2008 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/1/2009 1/1/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 54048

*Footnotes
projid = Project ID
sampidno = Sample ID Number
labprojid = Lab Project ID
labsampid = Lab Sample ID
extradate = Extraction Date
analdate = Analysis Date
casnum = CAS Number
reportlim = Report Limit
methlimit = Method Limit
mult = Multiplier
conc = Concentration
dl_flg = Detection Limit Flag
dresult = Detection Result
samp_depth = Sample Depth
qcbatchno = QC Batch Number
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projid* sampidno* labprojid* labsampid* colldate matrix testgroup method submethod extrdate* analdate* analyte casnum* result measure typeresult qualifiers reportlim* methlimit* mult* res_code conc* dl_flag* dresult* samp_depth* lab_name site qcbatchno* prp_method mresult cocnumber
SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 1/7/2009 1/7/2009

Total Suspended Solids 
(TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010709 160.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 1/7/2009 1/7/2009

Total Suspended Solids 
(TSS) TSS 13.0 mg/L WETCHEM1 5.00 0.50 1 P0 13.0 13.0 0 AETB

SMURRF Santa 
Monica, CA 010709 160.2 13.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 1/7/2009 1/7/2009

Total Suspended Solids 
(TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010709 160.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 1/7/2009 1/7/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010709 3510C 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 1/7/2009 1/7/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010709 3510C 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 1/7/2009 1/7/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010709 3510C 0.5 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/6/2009 1/6/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010609 180.1 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/6/2009 1/6/2009 Turbidity -- 6.21 NTU WETCHEM1 1.0 0.5 1 P0 6.21 6.21 0 AETB

SMURRF Santa 
Monica, CA 010609 180.1 6.21 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/6/2009 1/6/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010609 180.1 0.5 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.05 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.05 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Copper 7440-50-8 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.05 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.001 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.05 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.05 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Zinc 7440-66-6 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.05 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.05 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Copper 7440-50-8 0.012J mg/L DEFINORG J 0.05 0.01 1 P0 0.012J 0.012 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.012 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.05 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.001 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.05 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.05 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Zinc 7440-66-6 0.034J mg/L DEFINORG J 0.05 0.01 1 P0 0.034J 0.034 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.034 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.05 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.05 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Copper 7440-50-8 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.05 54052-1
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SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.001 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.05 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.05 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 1/10/2009 1/10/2009 Zinc 7440-66-6 0.012J mg/L DEFINORG J 0.05 0.01 1 P0 0.012J 0.012 0 AETB

SMURRF Santa 
Monica, CA 011009 200.2 0.012 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.020 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.010 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.020 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.075 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009

alpha-
Hexachlorocyclohexane 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.050 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009

beta-Hexachlorocyclohexane
(Betta-BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.050 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 5.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009

delta-
Hexachlorocyclohexane 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.020 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.020 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.010 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.050 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.050 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.02 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009

gamma-
Hexachlorocyclohexane 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.20 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.010 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.010 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 1.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 1.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.010 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.075 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009

alpha-
Hexachlorocyclohexane 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.050 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009

beta-Hexachlorocyclohexane
(Betta-BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.050 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009

gamma-
Hexachlorocyclohexane 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.20 54052-1
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SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.020 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.010 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.020 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.020 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.020 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.010 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.050 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.050 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.010 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.010 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 1.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009

delta-
Hexachlorocyclohexane 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.02 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 5.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.010 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 1.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.020 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.010 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.020 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.075 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009

alpha-
Hexachlorocyclohexane 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.050 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009

beta-Hexachlorocyclohexane
(Betta-BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.050 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

RB-AR47862



projid* sampidno* labprojid* labsampid* colldate matrix testgroup method submethod extrdate* analdate* analyte casnum* result measure typeresult qualifiers reportlim* methlimit* mult* res_code conc* dl_flag* dresult* samp_depth* lab_name site qcbatchno* prp_method mresult cocnumber
SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 5.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009

delta-
Hexachlorocyclohexane 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.020 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.020 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.010 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.050 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.050 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.02 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009

gamma-
Hexachlorocyclohexane 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.20 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.010 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.010 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 1.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 1.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 1/12/2009 1/13/2009 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011209 508 0.010 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009

2,4,5-T (2,4,5-
Trichlorophenoxyacetic acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.20 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.20 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 2.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 1.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 2.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.60 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.30 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.20 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 1.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.60 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 1.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.30 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.20 54052-1

RB-AR47863
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SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 1.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009

2,4,5-T (2,4,5-
Trichlorophenoxyacetic acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.20 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.20 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009

2,4,5-T (2,4,5-
Trichlorophenoxyacetic acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.20 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.20 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 1.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.60 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.30 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 0.20 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 1/13/2009 1/21/2009 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011309 515.3 1.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

1,2-Dibromo-3-
chloropropane (DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1
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SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

4-Methyl-2-pentanone 
(MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Bromobenzene (Phenyl 
bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Bromodichloromethane 75-27-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Bromoform 
(Tribromomethane) 75-25-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Bromomethane (Methyl 
bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Chloroform 
(Trichloromethane) 67-66-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Chloromethane (Methyl 
chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Dibromochloromethane 124-48-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 m,p-Xylenes 1330-20-7P/M ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Methyl-tert-butyl ether 
(MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Toluene (Methyl benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Trichlorotrifluoroethane 
(Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1
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SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Total trihalomethane 
compounds TTHM ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Bromoform 
(Tribromomethane) 75-25-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Acetone 67-64-1 1.69 ug/L ORG-2 1.0 0.5 1 P0 1.69 1.69 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 1.69 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Bromobenzene (Phenyl 
bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Bromodichloromethane 75-27-4 0.590 ug/L ORG-2 0.50 0.25 1 P0 0.590 0.590 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.590 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Bromomethane (Methyl 
bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Chloroform 
(Trichloromethane) 67-66-3 1.29 ug/L ORG-2 0.50 0.25 1 P0 1.29 1.29 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 1.29 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Chloromethane (Methyl 
chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

1,2-Dibromo-3-
chloropropane (DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1
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SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Methyl-tert-butyl ether 
(MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

4-Methyl-2-pentanone 
(MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Toluene (Methyl benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 m,p-Xylenes 1330-20-7P/M ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Dibromochloromethane 124-48-1 0.610 ug/L ORG-2 0.50 0.25 1 P0 0.610 0.610 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.610 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Trichlorotrifluoroethane 
(Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Total trihalomethane 
compounds TTHM 2.49 ug/L ORG-2 0.50 0.25 1 P0 2.49 2.49 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 2.49 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

1,2-Dibromo-3-
chloropropane (DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1
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SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

4-Methyl-2-pentanone 
(MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Acetone 67-64-1 0.720J ug/L ORG-2 J 1.0 0.5 1 P0 0.720J 0.720 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.720 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Bromobenzene (Phenyl 
bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Bromodichloromethane 75-27-4 7.42 ug/L ORG-2 0.50 0.25 1 P0 7.42 7.42 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 7.42 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Bromoform 
(Tribromomethane) 75-25-2 20.5 ug/L ORG-2 0.50 0.25 1 P0 20.5 20.5 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 20.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Bromomethane (Methyl 
bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Chloroform 
(Trichloromethane) 67-66-3 2.63 ug/L ORG-2 0.50 0.25 1 P0 2.63 2.63 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 2.63 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Chloromethane (Methyl 
chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Dibromochloromethane 124-48-1 17.5 ug/L ORG-2 0.50 0.25 1 P0 17.5 17.5 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 17.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 m,p-Xylenes 1330-20-7P/M ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Methyl-tert-butyl ether 
(MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1
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SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Toluene (Methyl benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Trichlorotrifluoroethane 
(Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.5 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 0.25 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/13/2009 1/13/2009

Total trihalomethane 
compounds TTHM 48.1 ug/L ORG-2 0.50 0.25 1 P0 48.1 48.1 0 AETB

SMURRF Santa 
Monica, CA 0113091A1 524.2 48.1 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 1.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.20 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.20 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.20 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.20 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 1.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.20 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.20 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.20 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.20 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1
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SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 1.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.20 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.20 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.20 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/9/2009 1/22/2009 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.20 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Bis(2-ethylhexyl) phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 3.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 5.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1
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SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Bis(2-ethylhexyl) phthalate 117-81-7 3.00 ug/L ORG-2 3.0 3.0 1 P0 3.00 3.00 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 3.00 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 5.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.10 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Bis(2-ethylhexyl) phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 3.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 5.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST 1/9/2009 1/22/2009 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010909 525.2 0.50 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 5.0 54052-1
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SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 3.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 5.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 5.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 5.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 3.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 5.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 3.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 2.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/20/2009 1/20/2009 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012009 531.1 5.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Bicarbonate (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 1.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Carbonate (as CaCO3) 786-19-6 ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 1.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 1.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Total Alkalinity -- ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 1.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Anions Total (meq/L) -- NA mg/L WETCHEM2 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.01 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Cations Total (meq/L) -- NA mg/L WETCHEM2 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.01 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009

Ion Balance (percent 
difference) -- NA mg/L WETCHEM2 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.01 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Chloride (Cl), Total 16887-00-6 ND mg/L WETCHEM2 U 1.00 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009

Conductivity (umhos/cm 
@77F) -- ND mg/L WETCHEM2 U 10.0 2.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 2.5 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Fluoride, Total 16984-48-8 ND mg/L WETCHEM2 U 0.20 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009

Hardness (Ca,Mg) as 
CaCO3 HARDNESS ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 1.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Nitrate as Nitrogen 14797-55-8 ND mg/L WETCHEM2 U 0.10 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.01 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.01 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 pH (pH units) -- NA mg/L WETCHEM2 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.01 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Sulfate 14808-79-8 ND mg/L WETCHEM2 U 10.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 1.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Surfactants (MBAS) -- ND mg/L WETCHEM2 U 0.05 0.03 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.03 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM2 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 5.0 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Aluminum 7429-90-5 ND mg/L WETCHEM2 U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.05 54052-1
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SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Calcium 7440-70-2 ND mg/L WETCHEM2 U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.05 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Copper 7440-50-8 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.01 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Iron 7439-89-6 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.01 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Magnesium 7439-95-4 ND mg/L WETCHEM2 U 0.10 0.02 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.02 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Manganese 7439-96-5 ND mg/L WETCHEM2 U 0.01 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.01 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Potassium 7440-09-7 ND mg/L WETCHEM2 U 0.20 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Sodium 7440-23-5 ND mg/L WETCHEM2 U 0.50 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.10 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Zinc 7440-66-6 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Bicarbonate (as CaCO3) -- 176 mg/L WETCHEM2 2.0 1.0 1 P0 176 176 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 176 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Carbonate (as CaCO3) 786-19-6 8.00 mg/L WETCHEM2 2.0 1.0 1 P0 8.00 8.00 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 8.00 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Total Alkalinity -- 184 mg/L WETCHEM2 2.0 1.0 1 P0 184 184 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 184 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Chloride (Cl), Total 16887-00-6 150 mg/L WETCHEM2 1.00 0.10 1 P0 150 150 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 150 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009

Conductivity (umhos/cm 
@77F) -- 1,110 mg/L WETCHEM2 10.0 2.5 1 P0 1,110 1110 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 1110 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009

Hardness (Ca,Mg) as 
CaCO3 HARDNESS 340 mg/L WETCHEM2 2.0 1.0 1 P0 340 340 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 340 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Nitrate as Nitrogen 14797-55-8 1.85 mg/L WETCHEM2 0.10 0.01 1 P0 1.85 1.85 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 1.85 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Nitrite as Nitrogen 14797-65-0 0.028 mg/L WETCHEM2 0.02 0.01 1 P0 0.028 0.028 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.028 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Sulfate 14808-79-8 155 mg/L WETCHEM2 10.0 1.0 1 P0 155 155 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 155 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Total Dissolved Solids 10-33-3 740 mg/L WETCHEM2 10.0 5.0 1 P0 740 740 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 740 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Aluminum 7429-90-5 ND mg/L WETCHEM2 U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.05 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Calcium 7440-70-2 70.2 mg/L WETCHEM2 0.10 0.05 1 P0 70.2 70.2 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 70.2 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Copper 7440-50-8 0.012J mg/L WETCHEM2 J 0.02 0.01 1 P0 0.012J 0.012 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.012 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Iron 7439-89-6 0.086 mg/L WETCHEM2 0.02 0.01 1 P0 0.086 0.086 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.086 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Magnesium 7439-95-4 28.2 mg/L WETCHEM2 0.10 0.02 1 P0 28.2 28.2 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 28.2 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Manganese 7439-96-5 ND mg/L WETCHEM2 U 0.01 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Potassium 7440-09-7 4.30 mg/L WETCHEM2 0.20 0.10 1 P0 4.30 4.30 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 4.30 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Sodium 7440-23-5 97.0 mg/L WETCHEM2 0.50 0.10 1 P0 97.0 97.0 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 97.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Zinc 7440-66-6 0.034 mg/L WETCHEM2 0.02 0.01 1 P0 0.034 0.034 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.034 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Cations Total (meq/L) -- 10.2 mg/L WETCHEM2 0.01 0.01 1 P0 10.2 10.2 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 10.2 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Anions Total (meq/L) -- 11.3 mg/L WETCHEM2 0.01 0.01 1 P0 11.3 11.3 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 11.3 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009

Ion Balance (percent 
difference) -- 5.36 mg/L WETCHEM2 0.01 0.01 1 P0 5.36 5.36 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 5.36 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Fluoride, Total 16984-48-8 0.250 mg/L WETCHEM2 0.20 0.10 1 P0 0.250 0.250 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.250 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Surfactants (MBAS) -- 0.082 mg/L WETCHEM2 0.05 0.03 1 P0 0.082 0.082 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.082 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 1.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 pH (pH units) -- 8.35 mg/L WETCHEM2 0.01 0.01 1 P0 8.35 8.35 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 8.35 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Bicarbonate (as CaCO3) -- 132 mg/L WETCHEM2 2.0 1.0 1 P0 132 132 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 132 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Carbonate (as CaCO3) 786-19-6 4.00 mg/L WETCHEM2 2.0 1.0 1 P0 4.00 4.00 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 4.00 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 1.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Total Alkalinity -- 156 mg/L WETCHEM2 2.0 1.0 1 P0 156 156 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 156 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Anions Total (meq/L) -- 8.34 mg/L WETCHEM2 0.01 0.01 1 P0 8.34 8.34 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 8.34 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Cations Total (meq/L) -- 8.37 mg/L WETCHEM2 0.01 0.01 1 P0 8.37 8.37 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 8.37 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009

Ion Balance (percent 
difference) -- 0.180 mg/L WETCHEM2 0.01 0.01 1 P0 0.180 0.180 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.180 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Chloride (Cl), Total 16887-00-6 85.0 mg/L WETCHEM2 1.00 0.10 1 P0 85.0 85.0 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 85.0 54052-1
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SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009

Conductivity (umhos/cm 
@77F) -- 872 mg/L WETCHEM2 10.0 2.5 1 P0 872 872 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 872 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Fluoride, Total 16984-48-8 0.255 mg/L WETCHEM2 0.20 0.10 1 P0 0.255 0.255 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.255 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009

Hardness (Ca,Mg) as 
CaCO3 HARDNESS 232 mg/L WETCHEM2 2.0 1.0 1 P0 232 232 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 232 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Nitrate as Nitrogen 14797-55-8 1.55 mg/L WETCHEM2 0.10 0.01 1 P0 1.55 1.55 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 1.55 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEM2 U 0.02 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 pH (pH units) -- 8.26 mg/L WETCHEM2 0.01 0.01 1 P0 8.26 8.26 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 8.26 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Sulfate 14808-79-8 130 mg/L WETCHEM2 10.0 1.0 1 P0 130 130 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 130 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Surfactants (MBAS) -- ND mg/L WETCHEM2 U 0.05 0.03 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.03 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Total Dissolved Solids 10-33-3 590 mg/L WETCHEM2 10.0 5.0 1 P0 590 590 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 590 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Aluminum 7429-90-5 ND mg/L WETCHEM2 U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.05 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Calcium 7440-70-2 42.0 mg/L WETCHEM2 0.10 0.05 1 P0 42.0 42.0 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 42.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Copper 7440-50-8 ND mg/L WETCHEM2 U 0.02 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Iron 7439-89-6 ND mg/L WETCHEM2 U 0.02 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Magnesium 7439-95-4 17.1 mg/L WETCHEM2 0.10 0.02 1 P0 17.1 17.1 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 17.1 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Manganese 7439-96-5 ND mg/L WETCHEM2 U 0.01 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.01 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Potassium 7440-09-7 2.36 mg/L WETCHEM2 0.20 0.10 1 P0 2.36 2.36 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 2.36 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Sodium 7440-23-5 110 mg/L WETCHEM2 0.50 0.10 1 P0 110 110 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 110 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous General Minerals GEN.-MINERALS MAIN 1/5/2009 1/5/2009 Zinc 7440-66-6 0.012J mg/L WETCHEM2 J 0.02 0.01 1 P0 0.012J 0.012 0 AETB

SMURRF Santa 
Monica, CA 010509 VARIOUS 0.012 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/6/2009 1/11/2009 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/6/2009 1/11/2009 Coliform, total -- 24,000 MPN/100 mNONE 1.1 1.1 1 P0 24,000 24000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 24000 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/6/2009 1/8/2009 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/6/2009 1/11/2009 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/6/2009 1/11/2009 Coliform, fecal -- 80.0 MPN/100 mNONE 1.1 1.1 1 P0 80.0 80.0 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 80.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/6/2009 1/8/2009 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 1/6/2009 1/11/2009 Fecal Enterococci NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 1/6/2009 1/11/2009 Fecal Enterococci 34.0 MPN/100 mNONE 1.1 1.1 1 P0 34.0 34.0 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 34.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 1/6/2009 1/8/2009 Fecal Enterococci ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 54052-1

SMURRF-
01/06/09

Method 
Blank 50868 MBAQ 1/6/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 1/6/2009 1/6/2009 Color COLOR ND Color UnitsORG-4 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 010609 SM2120B 1.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Influent 50868 50868.01 1/6/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 1/6/2009 1/6/2009 Color COLOR 21.0 Color UnitsORG-4 1.0 1.0 1 P0 21.0 21.0 0 AETB

SMURRF Santa 
Monica, CA 010609 SM2120B 21.0 54052-1

SMURRF-
01/06/09

SMURRF- 
Effluent 50868 50868.02 1/6/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 1/6/2009 1/6/2009 Color COLOR ND Color UnitsORG-4 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 010609 SM2120B 1.0 54052-1

SMURRF-
01/15/09

Method 
Blank 51033 MBAQ 1/15/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/15/2009 1/15/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 011509 180.1 0.5 54054

SMURRF-
01/15/09

SMURRF- 
Influent 51033 51033.01 1/15/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/15/2009 1/15/2009 Turbidity -- 9.51 NTU WETCHEM1 1.0 0.5 1 P0 9.51 9.51 0 AETB

SMURRF Santa 
Monica, CA 011509 180.1 9.51 54054

SMURRF-
01/15/09

SMURRF- 
Effluent 51033 51033.02 1/15/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/15/2009 1/15/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 011509 180.1 0.5 54054

SMURRF-
01/15/09

Method 
Blank 51033 MBAQ 1/15/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/15/2009 1/20/2009 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 54054

SMURRF-
01/15/09

SMURRF- 
Influent 51033 51033.01 1/15/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/15/2009 1/20/2009 Coliform, total -- 17,000 MPN/100 mNONE 1.1 1.1 1 P0 17,000 17000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 17000 54054

SMURRF-
01/15/09

SMURRF- 
Effluent 51033 51033.02 1/15/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/15/2009 1/18/2009 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 54054

SMURRF-
01/15/09

Method 
Blank 51033 MBAQ 1/15/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/15/2009 1/20/2009 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 54054

SMURRF-
01/15/09

SMURRF- 
Influent 51033 51033.01 1/15/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/15/2009 1/20/2009 Coliform, fecal -- 1,600 MPN/100 mNONE 1.1 1.1 1 P0 1,600 1600 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1600 54054

SMURRF-
01/15/09

SMURRF- 
Effluent 51033 51033.02 1/15/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/15/2009 1/18/2009 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 54054

SMURRF-
01/22/09

Method 
Blank 51185 MBAQ 1/22/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/23/2009 1/23/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 012309 180.1 0.5 61625

SMURRF-
01/22/09

SMURRF- 
Influent 51185 51185.01 1/22/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/23/2009 1/23/2009 Turbidity -- 66.1 NTU WETCHEM1 1.0 0.5 1 P0 66.1 66.1 0 AETB

SMURRF Santa 
Monica, CA 012309 180.1 66.1 61625

SMURRF-
01/22/09

SMURRF- 
Effluent 51185 51185.02 1/22/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/23/2009 1/23/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012309 180.1 0.5 61625
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SMURRF-
01/22/09

Method 
Blank 51185 MBAQ 1/22/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/22/2009 1/27/2009 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 61625

SMURRF-
01/22/09

SMURRF- 
Influent 51185 51185.01 1/22/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/22/2009 1/27/2009 Coliform, total -- >160,00MPN/100 mNONE U 1.1 1.1 1 P0 >160,000 >160000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 61625

SMURRF-
01/22/09

SMURRF- 
Effluent 51185 51185.02 1/22/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/22/2009 1/24/2009 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 61625

SMURRF-
01/22/09

Method 
Blank 51185 MBAQ 1/22/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/22/2009 1/27/2009 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 61625

SMURRF-
01/22/09

SMURRF- 
Influent 51185 51185.01 1/22/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/22/2009 1/27/2009 Coliform, fecal -- 30,000 MPN/100 mNONE 1.1 1.1 1 P0 30,000 30000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 30000 61625

SMURRF-
01/22/09

SMURRF- 
Effluent 51185 51185.02 1/22/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/22/2009 1/24/2009 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 61625

SMURRF-
01/29/09

Method 
Blank 51350 MBAQ 1/29/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/29/2009 1/29/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 012909 180.1 0.5 61626

SMURRF-
01/29/09

SMURRF- 
Influent 51350 51350.01 1/29/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/29/2009 1/29/2009 Turbidity -- 6.11 NTU WETCHEM1 1.0 0.5 1 P0 6.11 6.11 0 AETB

SMURRF Santa 
Monica, CA 012909 180.1 6.11 61626

SMURRF-
01/29/09

SMURRF- 
Effluent 51350 51350.02 1/29/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/29/2009 1/29/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 012909 180.1 0.5 61626

SMURRF-
01/29/09

Method 
Blank 51350 MBAQ 1/29/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/29/2009 2/5/2009 Coliform, total -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 61626

SMURRF-
01/29/09

SMURRF- 
Influent 51350 51350.01 1/29/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/29/2009 2/5/2009 Coliform, total -- 17,000 MPN/100 mNONE 1.1 1.1 1 P0 17,000 17000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 17000 61626

SMURRF-
01/29/09

SMURRF- 
Effluent 51350 51350.02 1/29/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/29/2009 2/1/2009 Coliform, total -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 61626

SMURRF-
01/29/09

Method 
Blank 51350 MBAQ 1/29/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/29/2009 2/5/2009 Coliform, fecal -- NA MPN/100 mNONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 61626

SMURRF-
01/29/09

SMURRF- 
Influent 51350 51350.01 1/29/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/29/2009 2/5/2009 Coliform, fecal -- 2,200 MPN/100 mNONE 1.1 1.1 1 P0 2,200 2200 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 2200 61626

SMURRF-
01/29/09

SMURRF- 
Effluent 51350 51350.02 1/29/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/29/2009 2/1/2009 Coliform, fecal -- ND MPN/100 mNONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 61626

dresult = Detection Result
samp_depth = Sample Depth
qcbatchno = QC Batch Number

*Footnotes

methlimit = Method Limit
mult = Multiplier
conc = Concentration
dl_flg = Detection Limit Flag

extradate = Extraction Date
analdate = Analysis Date
casnum = CAS Number
reportlim = Report Limit

projid = Project ID

labprojid = Lab Project ID
labsampid = Lab Sample ID

sampidno = Sample ID Number
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SMURRF-
02/03/09

Method 
Blank 51422 MBAQ 2/3/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 2/3/2009 2/3/2009 Specific conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 020309 120.1 5.0 61599-600

SMURRF-
02/03/09

SMURRF- 
Influent 51422 51422.01 2/3/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 2/3/2009 2/3/2009 Specific conductance -- 1,350 umhos/cm WETCHEM1 10.0 5.0 1 P0 1,350 1350 0 AETB

SMURRF Santa 
Monica, CA 020309 120.1 1350 61599-600

SMURRF-
02/03/09

SMURRF- 
Effluent 51422 51422.02 2/3/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 2/3/2009 2/3/2009 Specific conductance -- 1,240 umhos/cm WETCHEM1 10.0 5.0 1 P0 1,240 1240 0 AETB

SMURRF Santa 
Monica, CA 020309 120.1 1240 61599-600

SMURRF-
02/03/09

Method 
Blank 51422 MBAQ 2/3/2009 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 2/3/2009 2/3/2009 pH PHSOIL NA pH unit WETCHEM1 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 020309 150.1 0.01 61599-600

SMURRF-
02/03/09

SMURRF- 
Influent 51422 51422.01 2/3/2009 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 2/3/2009 2/3/2009 pH PHSOIL 8.14 pH unit WETCHEM1 0.01 0.01 1 P0 8.14 8.14 0 AETB

SMURRF Santa 
Monica, CA 020309 150.1 8.14 61599-600

SMURRF-
02/03/09

SMURRF- 
Effluent 51422 51422.02 2/3/2009 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 2/3/2009 2/3/2009 pH PHSOIL 8.24 pH unit WETCHEM1 0.01 0.01 1 P0 8.24 8.24 0 AETB

SMURRF Santa 
Monica, CA 020309 150.1 8.24 61599-600

SMURRF-
02/03/09

Method 
Blank 51422 MBAQ 2/3/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 2/3/2009 2/4/2009 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 020309 160.1 5.0 61599-600

SMURRF-
02/03/09

SMURRF- 
Influent 51422 51422.01 2/3/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 2/3/2009 2/4/2009 Total Dissolved Solids 10-33-3 910 mg/L WETCHEM1 10.0 5.0 1 P0 910 910 0 AETB

SMURRF Santa 
Monica, CA 020309 160.1 910 61599-600

SMURRF-
02/03/09

SMURRF- 
Effluent 51422 51422.02 2/3/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 2/3/2009 2/4/2009 Total Dissolved Solids 10-33-3 820 mg/L WETCHEM1 10.0 5.0 1 P0 820 820 0 AETB

SMURRF Santa 
Monica, CA 020309 160.1 820 61599-600

SMURRF-
02/03/09

Method 
Blank 51422 MBAQ 2/3/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 2/4/2009 2/4/2009

Total Suspended 
Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 020409 160.2 0.50 61599-600

SMURRF-
02/03/09

SMURRF- 
Influent 51422 51422.01 2/3/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 2/4/2009 2/4/2009

Total Suspended 
Solids (TSS) TSS 12.0 mg/L WETCHEM1 5.00 0.50 1 P0 12.0 12.0 0 AETB

SMURRF Santa 
Monica, CA 020409 160.2 12.0 61599-600

SMURRF-
02/03/09

SMURRF- 
Effluent 51422 51422.02 2/3/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 2/4/2009 2/4/2009

Total Suspended 
Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 020409 160.2 0.50 61599-600

SMURRF-
02/03/09

Method 
Blank 51422 MBAQ 2/3/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 2/7/2009 2/8/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 020709 3510C 0.5 61599-600

SMURRF-
02/03/09

SMURRF- 
Influent 51422 51422.01 2/3/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 2/7/2009 2/8/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 020709 3510C 0.5 61599-600

SMURRF-
02/03/09

SMURRF- 
Effluent 51422 51422.02 2/3/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 2/7/2009 2/8/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 020709 3510C 0.5 61599-600

SMURRF-
02/03/09

Method 
Blank 51422 MBAQ 2/3/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/3/2009 2/3/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 020309 180.1 0.5 61599-600

SMURRF-
02/03/09

SMURRF- 
Influent 51422 51422.01 2/3/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/3/2009 2/3/2009 Turbidity -- 27.4 NTU WETCHEM1 1.0 0.5 1 P0 27.4 27.4 0 AETB

SMURRF Santa 
Monica, CA 020309 180.1 27.4 61599-600

SMURRF-
02/03/09

SMURRF- 
Effluent 51422 51422.02 2/3/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/3/2009 2/3/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 020309 180.1 0.5 61599-600

SMURRF-
02/03/09

Method 
Blank 51422 MBAQ 2/3/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/3/2009 2/8/2009 Coliform, total -- NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 61599-600

SMURRF-
02/03/09

SMURRF- 
Influent 51422 51422.01 2/3/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/3/2009 2/8/2009 Coliform, total -- >1,600 MPN/100 mL NONE U 1.1 1.1 1 P0 >1,600 >1600 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 61599-600

SMURRF-
02/03/09

SMURRF- 
Effluent 51422 51422.02 2/3/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/3/2009 2/5/2009 Coliform, total -- ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 61599-600

SMURRF-
02/03/09

Method 
Blank 51422 MBAQ 2/3/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/3/2009 2/8/2009 Coliform, fecal -- NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 61599-600

SMURRF-
02/03/09

SMURRF- 
Influent 51422 51422.01 2/3/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/3/2009 2/8/2009 Coliform, fecal -- >1,600 MPN/100 mL NONE U 1.1 1.1 1 P0 >1,600 >1600 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 61599-600

SMURRF-
02/03/09

SMURRF- 
Effluent 51422 51422.02 2/3/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/3/2009 2/5/2009 Coliform, fecal -- ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 61599-600

SMURRF-
02/03/09

Method 
Blank 51422 MBAQ 2/3/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 2/3/2009 2/8/2009 Fecal Enterococci NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 61599-600

SMURRF-
02/03/09

SMURRF- 
Influent 51422 51422.01 2/3/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 2/3/2009 2/8/2009 Fecal Enterococci 23.0 MPN/100 mL NONE 1.1 1.1 1 P0 23.0 23.0 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 23.0 61599-600

SMURRF-
02/03/09

SMURRF- 
Effluent 51422 51422.02 2/3/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 2/3/2009 2/5/2009 Fecal Enterococci ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 61599-600

SMURRF-
02/03/09

Method 
Blank 51422 MBAQ 2/3/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 2/3/2009 2/3/2009 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 020309 SM2120B 1.0 61599-600

SMURRF-
02/03/09

SMURRF- 
Influent 51422 51422.01 2/3/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 2/3/2009 2/3/2009 Color COLOR 19.0 Color Units ORG-4 1.0 1.0 1 P0 19.0 19.0 0 AETB

SMURRF Santa 
Monica, CA 020309 SM2120B 19.0 61599-600

SMURRF-
02/03/09

SMURRF- 
Effluent 51422 51422.02 2/3/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 2/3/2009 2/3/2009 Color COLOR 1.00 Color Units ORG-4 1.0 1.0 1 P0 1.00 1.00 0 AETB

SMURRF Santa 
Monica, CA 020309 SM2120B 1.00 61599-600

SMURRF-
02/12/09

Method 
Blank 51620 MBAQ 2/12/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/13/2009 2/13/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 021309 180.1 0.5 61627

SMURRF-
02/12/09

SMURRF- 
Influent 51620 51620.01 2/12/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/13/2009 2/13/2009 Turbidity -- 4.96 NTU WETCHEM1 1.0 0.5 1 P0 4.96 4.96 0 AETB

SMURRF Santa 
Monica, CA 021309 180.1 4.96 61627

SMURRF-
02/12/09

SMURRF- 
Effluent 51620 51620.02 2/12/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/13/2009 2/13/2009 Turbidity -- 0.56J NTU WETCHEM1 J 1.0 0.5 1 P0 0.56J 0.56 0 AETB

SMURRF Santa 
Monica, CA 021309 180.1 0.56 61627

SMURRF-
02/12/09

Method 
Blank 51620 MBAQ 2/12/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/12/2009 2/16/2009 Coliform, total -- NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 61627

SMURRF-
02/12/09

SMURRF- 
Influent 51620 51620.01 2/12/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/12/2009 2/16/2009 Coliform, total -- 21,000 MPN/100 mL NONE 1.1 1.1 1 P0 21,000 21000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 21000 61627

SMURRF-
02/12/09

SMURRF- 
Effluent 51620 51620.02 2/12/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/12/2009 2/14/2009 Coliform, total -- ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 61627

SMURRF-
02/12/09

Method 
Blank 51620 MBAQ 2/12/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/12/2009 2/16/2009 Coliform, fecal -- NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 61627

SMURRF-
02/12/09

SMURRF- 
Influent 51620 51620.01 2/12/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/12/2009 2/16/2009 Coliform, fecal -- 2,300 MPN/100 mL NONE 1.1 1.1 1 P0 2,300 2300 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 2300 61627

SMURRF-
02/12/09

SMURRF- 
Effluent 51620 51620.02 2/12/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/12/2009 2/14/2009 Coliform, fecal -- ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 61627

SMURRF-
02/19/09

Method 
Blank 51717 MBAQ 2/19/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/19/2009 2/19/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 021909 180.1 0.5 61629

SMURRF-
02/19/09

SMURRF-
Influent 51717 51717.01 2/19/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/19/2009 2/19/2009 Turbidity -- 8.26 NTU WETCHEM1 1.0 0.5 1 P0 8.26 8.26 0 AETB

SMURRF Santa 
Monica, CA 021909 180.1 8.26 61629

SMURRF-
02/19/09

SMURRF-
Effluent 51717 51717.02 2/19/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/19/2009 2/19/2009 Turbidity -- 0.58J NTU WETCHEM1 J 1.0 0.5 1 P0 0.58J 0.58 0 AETB

SMURRF Santa 
Monica, CA 021909 180.1 0.58 61629
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SMURRF-
02/19/09

Method 
Blank 51717 MBAQ 2/19/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/19/2009 2/22/2009 Coliform, total -- NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 61629

SMURRF-
02/19/09

SMURRF-
Influent 51717 51717.01 2/19/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/19/2009 2/22/2009 Coliform, total -- 2,400 MPN/100 mL NONE 1.1 1.1 1 P0 2,400 2400 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 2400 61629

SMURRF-
02/19/09

SMURRF-
Effluent 51717 51717.02 2/19/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/19/2009 2/21/2009 Coliform, total -- ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 61629

SMURRF-
02/19/09

Method 
Blank 51717 MBAQ 2/19/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/19/2009 2/22/2009 Coliform, fecal -- NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 61629

SMURRF-
02/19/09

SMURRF-
Influent 51717 51717.01 2/19/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/19/2009 2/22/2009 Coliform, fecal -- 900 MPN/100 mL NONE 1.1 1.1 1 P0 900 900 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 900 61629

SMURRF-
02/19/09

SMURRF-
Effluent 51717 51717.02 2/19/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/19/2009 2/21/2009 Coliform, fecal -- ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 61629

SMURRF-
02/24/09

Method 
Blank 51802 MBAQ 2/24/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/24/2009 2/24/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 022409 180.1 0.5 61630

SMURRF-
02/24/09

SMURRF- 
Influent 51802 51802.01 2/24/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/24/2009 2/24/2009 Turbidity -- 2.71 NTU WETCHEM1 1.0 0.5 1 P0 2.71 2.71 0 AETB

SMURRF Santa 
Monica, CA 022409 180.1 2.71 61630

SMURRF-
02/24/09

SMURRF- 
Effluent 51802 51802.02 2/24/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/24/2009 2/24/2009 Turbidity -- 0.71J NTU WETCHEM1 J 1.0 0.5 1 P0 0.71J 0.71 0 AETB

SMURRF Santa 
Monica, CA 022409 180.1 0.71 61630

SMURRF-
02/24/09

Method 
Blank 51802 MBAQ 2/24/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/24/2009 3/2/2009 Coliform, total -- NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 61630

SMURRF-
02/24/09

SMURRF- 
Influent 51802 51802.01 2/24/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/24/2009 3/2/2009 Coliform, total -- 2,300 MPN/100 mL NONE 1.1 1.1 1 P0 2,300 2300 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 2300 61630

SMURRF-
02/24/09

SMURRF- 
Effluent 51802 51802.02 2/24/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/24/2009 2/26/2009 Coliform, total -- ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 61630

SMURRF-
02/24/09

Method 
Blank 51802 MBAQ 2/24/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/24/2009 3/2/2009 Coliform, fecal -- NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 61630

SMURRF-
02/24/09

SMURRF- 
Influent 51802 51802.01 2/24/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/24/2009 3/2/2009 Coliform, fecal -- 170 MPN/100 mL NONE 1.1 1.1 1 P0 170 170 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 170 61630

SMURRF-
02/24/09

SMURRF- 
Effluent 51802 51802.02 2/24/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/24/2009 2/26/2009 Coliform, fecal -- ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 61630

*Footnotes
projid = Project ID
sampidno = Sample ID Number
labprojid = Lab Project ID
labsampid = Lab Sample ID
extradate = Extraction Date
analdate = Analysis Date
casnum = CAS Number
reportlim = Report Limit
methlimit = Method Limit
mult = Multiplier
conc = Concentration
dl_flg = Detection Limit Flag
dresult = Detection Result
samp_depth = Sample Depth
qcbatchno = QC Batch Number
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projid* sampidno* labprojid* labsampid* colldate matrix testgroup method submethod extrdate* analdate* analyte casnum* result measure typeresult qualifiers reportlim* methlimit* mult* res_code conc* dl_flag* dresult* samp_depth* lab_name site qcbatchno* prp_method mresult cocnumber
SMURRF-
03/05/09

Method 
Blank 51948 MBAQ 3/5/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 3/5/2009 3/5/2009 Specific conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 030509 120.1 5.0 61597-8

SMURRF-
03/05/09

SMURRF- 
Influent 51948 51948.01 3/5/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 3/5/2009 3/5/2009 Specific conductance -- 1,020 umhos/cm WETCHEM1 10.0 5.0 1 P0 1,020 1020 0 AETB

SMURRF Santa 
Monica, CA 030509 120.1 1020 61597-8

SMURRF-
03/05/09

SMURRF- 
Effluent 51948 51948.02 3/5/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 3/5/2009 3/5/2009 Specific conductance -- 1,250 umhos/cm WETCHEM1 10.0 5.0 1 P0 1,250 1250 0 AETB

SMURRF Santa 
Monica, CA 030509 120.1 1250 61597-8

SMURRF-
03/05/09

Method 
Blank 51948 MBAQ 3/5/2009 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 3/5/2009 3/5/2009 pH PHSOIL NA pH unit WETCHEM1 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 030509 150.1 0.01 61597-8

SMURRF-
03/05/09

SMURRF- 
Influent 51948 51948.01 3/5/2009 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 3/5/2009 3/5/2009 pH PHSOIL 8.06 pH unit WETCHEM1 0.01 0.01 1 P0 8.06 8.06 0 AETB

SMURRF Santa 
Monica, CA 030509 150.1 8.06 61597-8

SMURRF-
03/05/09

SMURRF- 
Effluent 51948 51948.02 3/5/2009 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 3/5/2009 3/5/2009 pH PHSOIL 8.21 pH unit WETCHEM1 0.01 0.01 1 P0 8.21 8.21 0 AETB

SMURRF Santa 
Monica, CA 030509 150.1 8.21 61597-8

SMURRF-
03/05/09

Method 
Blank 51948 MBAQ 3/5/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 3/10/2009 3/11/2009 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 031009 160.1 5.0 61597-8

SMURRF-
03/05/09

SMURRF- 
Influent 51948 51948.01 3/5/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 3/10/2009 3/11/2009 Total Dissolved Solids 10-33-3 700 mg/L WETCHEM1 10.0 5.0 1 P0 700 700 0 AETB

SMURRF Santa 
Monica, CA 031009 160.1 700 61597-8

SMURRF-
03/05/09

SMURRF- 
Effluent 51948 51948.02 3/5/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 3/10/2009 3/11/2009 Total Dissolved Solids 10-33-3 868 mg/L WETCHEM1 10.0 5.0 1 P0 868 868 0 AETB

SMURRF Santa 
Monica, CA 031009 160.1 868 61597-8

SMURRF-
03/05/09

Method 
Blank 51948 MBAQ 3/5/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 3/6/2009 3/6/2009

Total Suspended 
Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 030609 160.2 0.50 61597-8

SMURRF-
03/05/09

SMURRF- 
Influent 51948 51948.01 3/5/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 3/6/2009 3/6/2009

Total Suspended 
Solids (TSS) TSS 60.0 mg/L WETCHEM1 5.00 0.50 1 P0 60.0 60.0 0 AETB

SMURRF Santa 
Monica, CA 030609 160.2 60.0 61597-8

SMURRF-
03/05/09

SMURRF- 
Effluent 51948 51948.02 3/5/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 3/6/2009 3/6/2009

Total Suspended 
Solids (TSS) TSS 6.00J mg/L WETCHEM1 J 5.00 0.50 1 P0 6.00J 6.00 0 AETB

SMURRF Santa 
Monica, CA 030609 160.2 6.00 61597-8

SMURRF-
03/05/09

Method 
Blank 51948 MBAQ 3/5/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 3/9/2009 3/10/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 030909 3510C 0.5 61597-8

SMURRF-
03/05/09

SMURRF- 
Influent 51948 51948.01 3/5/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 3/9/2009 3/10/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 030909 3510C 0.5 61597-8

SMURRF-
03/05/09

SMURRF- 
Effluent 51948 51948.02 3/5/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 3/9/2009 3/10/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 030909 3510C 0.5 61597-8

SMURRF-
03/05/09

Method 
Blank 51948 MBAQ 3/5/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/5/2009 3/5/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 030509 180.1 0.5 61597-8

SMURRF-
03/05/09

SMURRF- 
Influent 51948 51948.01 3/5/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/5/2009 3/5/2009 Turbidity -- 12.7 NTU WETCHEM1 1.0 0.5 1 P0 12.7 12.7 0 AETB

SMURRF Santa 
Monica, CA 030509 180.1 12.7 61597-8

SMURRF-
03/05/09

SMURRF- 
Effluent 51948 51948.02 3/5/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/5/2009 3/5/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 030509 180.1 0.5 61597-8

SMURRF-
03/05/09

Method 
Blank 51948 MBAQ 3/5/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/5/2009 3/9/2009 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 61597-8

SMURRF-
03/05/09

SMURRF- 
Influent 51948 51948.01 3/5/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/5/2009 3/9/2009 Coliform, total -- >160,000

MPN/100 
mL NONE U 1.1 1.1 1 P0 >160,000 >160000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 61597-8

SMURRF-
03/05/09

SMURRF- 
Effluent 51948 51948.02 3/5/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/5/2009 3/7/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 61597-8

SMURRF-
03/05/09

Method 
Blank 51948 MBAQ 3/5/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/5/2009 3/9/2009 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 61597-8

SMURRF-
03/05/09

SMURRF- 
Influent 51948 51948.01 3/5/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/5/2009 3/9/2009 Coliform, fecal -- >160,000

MPN/100 
mL NONE U 1.1 1.1 1 P0 >160,000 >160000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 61597-8

SMURRF-
03/05/09

SMURRF- 
Effluent 51948 51948.02 3/5/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/5/2009 3/7/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 61597-8

SMURRF-
03/05/09

Method 
Blank 51948 MBAQ 3/5/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 3/5/2009 3/9/2009 Fecal Enterococci NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 61597-8

SMURRF-
03/05/09

SMURRF- 
Influent 51948 51948.01 3/5/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 3/5/2009 3/9/2009 Fecal Enterococci >160,000

MPN/100 
mL NONE U 1.1 1.1 1 P0 >160,000 >160000 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 61597-8

SMURRF-
03/05/09

SMURRF- 
Effluent 51948 51948.02 3/5/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 3/5/2009 3/7/2009 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 61597-8

SMURRF-
03/05/09

Method 
Blank 51948 MBAQ 3/5/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 3/5/2009 3/5/2009 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 030509 SM2120B 1.0 61597-8

SMURRF-
03/05/09

SMURRF- 
Influent 51948 51948.01 3/5/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 3/5/2009 3/5/2009 Color COLOR 23.0 Color Units ORG-4 1.0 1.0 1 P0 23.0 23.0 0 AETB

SMURRF Santa 
Monica, CA 030509 SM2120B 23.0 61597-8

SMURRF-
03/05/09

SMURRF- 
Effluent 51948 51948.02 3/5/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 3/5/2009 3/5/2009 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 030509 SM2120B 1.0 61597-8

SMURRF-
03/12/09

Method 
Blank 52088 MBAQ 3/12/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/12/2009 3/12/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 031209 180.1 0.5 64804

SMURRF-
03/12/09

SMURRF- 
Influent 52088 52088.01 3/12/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/12/2009 3/12/2009 Turbidity -- 3.54 NTU WETCHEM1 1.0 0.5 1 P0 3.54 3.54 0 AETB

SMURRF Santa 
Monica, CA 031209 180.1 3.54 64804

SMURRF-
03/12/09

SMURRF- 
Effluent 52088 52088.02 3/12/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/12/2009 3/12/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 031209 180.1 0.5 64804

SMURRF-
03/12/09

Method 
Blank 52088 MBAQ 3/12/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/12/2009 3/17/2009 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 64804

SMURRF-
03/12/09

SMURRF- 
Influent 52088 52088.01 3/12/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/12/2009 3/17/2009 Coliform, total -- 140,000

MPN/100 
mL NONE 1.1 1.1 1 P0 140,000 140000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 140000 64804

SMURRF-
03/12/09

SMURRF- 
Effluent 52088 52088.02 3/12/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/12/2009 3/14/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 64804

SMURRF-
03/12/09

Method 
Blank 52088 MBAQ 3/12/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/12/2009 3/17/2009 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 64804

SMURRF-
03/12/09

SMURRF- 
Influent 52088 52088.01 3/12/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/12/2009 3/17/2009 Coliform, fecal -- 900

MPN/100 
mL NONE 1.1 1.1 1 P0 900 900 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 900 64804

SMURRF-
03/12/09

SMURRF- 
Effluent 52088 52088.02 3/12/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/12/2009 3/14/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 64804

SMURRF-
03/17/09

Method 
Blank 52151 MBAQ 3/17/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/17/2009 3/17/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 031709 180.1 0.5 64806

SMURRF-
03/17/09

SMURRF- 
Influent 52151 52151.01 3/17/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/17/2009 3/17/2009 Turbidity -- 5.91 NTU WETCHEM1 1.0 0.5 1 P0 5.91 5.91 0 AETB

SMURRF Santa 
Monica, CA 031709 180.1 5.91 64806

SMURRF-
03/17/09

SMURRF- 
Effluent 52151 52151.02 3/17/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/17/2009 3/17/2009 Turbidity -- 0.870J NTU WETCHEM1 J 1.0 0.5 1 P0 0.870J 0.870 0 AETB

SMURRF Santa 
Monica, CA 031709 180.1 0.870 64806

RB-AR47878



projid* sampidno* labprojid* labsampid* colldate matrix testgroup method submethod extrdate* analdate* analyte casnum* result measure typeresult qualifiers reportlim* methlimit* mult* res_code conc* dl_flag* dresult* samp_depth* lab_name site qcbatchno* prp_method mresult cocnumber
SMURRF-
03/17/09

Method 
Blank 52151 MBAQ 3/17/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/17/2009 3/22/2009 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 64806

SMURRF-
03/17/09

SMURRF- 
Influent 52151 52151.01 3/17/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/17/2009 3/22/2009 Coliform, total -- 1,300

MPN/100 
mL NONE 1.1 1.1 1 P0 1,300 1300 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1300 64806

SMURRF-
03/17/09

SMURRF- 
Effluent 52151 52151.02 3/17/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/17/2009 3/19/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 64806

SMURRF-
03/17/09

Method 
Blank 52151 MBAQ 3/17/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/17/2009 3/22/2009 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 64806

SMURRF-
03/17/09

SMURRF- 
Influent 52151 52151.01 3/17/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/17/2009 3/22/2009 Coliform, fecal -- 300

MPN/100 
mL NONE 1.1 1.1 1 P0 300 300 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 300 64806

SMURRF-
03/17/09

SMURRF- 
Effluent 52151 52151.02 3/17/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/17/2009 3/19/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 64806

SMURRF-
03/24/09

Method 
Blank 52259 MBAQ 3/24/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/24/2009 3/24/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 032409 180.1 0.5 64807

SMURRF-
03/24/09

SMURRF- 
Influent 52259 52259.01 3/24/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/24/2009 3/24/2009 Turbidity -- 35.8 NTU WETCHEM1 1.0 0.5 1 P0 35.8 35.8 0 AETB

SMURRF Santa 
Monica, CA 032409 180.1 35.8 64807

SMURRF-
03/24/09

SMURRF- 
Effluent 52259 52259.02 3/24/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/24/2009 3/24/2009 Turbidity -- 0.690J NTU WETCHEM1 J 1.0 0.5 1 P0 0.690J 0.690 0 AETB

SMURRF Santa 
Monica, CA 032409 180.1 0.690 64807

SMURRF-
03/24/09

Method 
Blank 52259 MBAQ 3/24/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/24/2009 3/30/2009 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 64807

SMURRF-
03/24/09

SMURRF- 
Influent 52259 52259.01 3/24/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/24/2009 3/30/2009 Coliform, total -- 28,000

MPN/100 
mL NONE 1.1 1.1 1 P0 28,000 28000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 28000 64807

SMURRF-
03/24/09

SMURRF- 
Effluent 52259 52259.02 3/24/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/24/2009 3/26/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 64807

SMURRF-
03/24/09

Method 
Blank 52259 MBAQ 3/24/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/24/2009 3/30/2009 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 64807

SMURRF-
03/24/09

SMURRF- 
Influent 52259 52259.01 3/24/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/24/2009 3/30/2009 Coliform, fecal -- 14,000

MPN/100 
mL NONE 1.1 1.1 1 P0 14,000 14000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 14000 64807

SMURRF-
03/24/09

SMURRF- 
Effluent 52259 52259.02 3/24/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/24/2009 3/30/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 64807

SMURRF-
03/31/09

Method 
Blank 52336 MBAQ 3/31/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/31/2009 3/31/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 033109 180.1 0.5 64808

SMURRF-
03/31/09

SMURRF- 
Influent 52336 52336.01 3/31/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/31/2009 3/31/2009 Turbidity -- 3.78 NTU WETCHEM1 1.0 0.5 1 P0 3.78 3.78 0 AETB

SMURRF Santa 
Monica, CA 033109 180.1 3.78 64808

SMURRF-
03/31/09

SMURRF- 
Effluent 52336 52336.02 3/31/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/31/2009 3/31/2009 Turbidity -- 0.680J NTU WETCHEM1 J 1.0 0.5 1 P0 0.680J 0.680 0 AETB

SMURRF Santa 
Monica, CA 033109 180.1 0.680 64808

SMURRF-
03/31/09

Method 
Blank 52336 MBAQ 3/31/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/31/2009 4/5/2009 Coliform, total -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 64808

SMURRF-
03/31/09

SMURRF- 
Influent 52336 52336.01 3/31/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/31/2009 4/5/2009 Coliform, total -- 13,000

MPN/100 
mL NONE 1.1 1.1 1 P0 13,000 13000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 13000 64808

SMURRF-
03/31/09

SMURRF- 
Effluent 52336 52336.02 3/31/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/31/2009 4/2/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 64808

SMURRF-
03/31/09

Method 
Blank 52336 MBAQ 3/31/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/31/2009 4/5/2009 Coliform, fecal -- NA

MPN/100 
mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 64808

SMURRF-
03/31/09

SMURRF- 
Influent 52336 52336.01 3/31/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/31/2009 4/5/2009 Coliform, fecal -- 800

MPN/100 
mL NONE 1.1 1.1 1 P0 800 800 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 800 64808

SMURRF-
03/31/09

SMURRF- 
Effluent 52336 52336.02 3/31/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/31/2009 4/2/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 64808

*Footnotes
projid = Project ID
sampidno = Sample ID Number
labprojid = Lab Project ID
labsampid = Lab Sample ID
extradate = Extraction Date
analdate = Analysis Date
casnum = CAS Number
reportlim = Report Limit
methlimit = Method Limit
mult = Multiplier
conc = Concentration
dl_flg = Detection Limit Flag
dresult = Detection Result
samp_depth = Sample Depth
qcbatchno = QC Batch Number
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SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Conductance, Specific Conductance 
(at 25 Deg. C) 120.1 MAIN 4/7/2009 4/7/2009 Specific conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 120.1 5.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Influent 52412 52412.01 4/7/2009 Aqueous

Conductance, Specific Conductance 
(at 25 Deg. C) 120.1 MAIN 4/7/2009 4/7/2009 Specific conductance -- 1,150 umhos/cm WETCHEM1 10.0 5.0 1 P0 1,150 1150 0 AETB

SMURRF Santa 
Monica, CA 040709 120.1 1150 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 4/7/2009 4/7/2009 pH PHSOIL NA pH unit WETCHEM1 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 040709 150.1 0.01 65094-64810

SMURRF-
04/07/09

SMURRF- 
Influent 52412 52412.01 4/7/2009 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 4/7/2009 4/7/2009 pH PHSOIL 8.23 pH unit WETCHEM1 0.01 0.01 1 P0 8.23 8.23 0 AETB

SMURRF Santa 
Monica, CA 040709 150.1 8.23 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Total Dissolved Solids, Gravimetric, 
Dried at 180 C 160.1 MAIN 4/9/2009 4/10/2009 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 160.1 5.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Influent 52412 52412.01 4/7/2009 Aqueous

Total Dissolved Solids, Gravimetric, 
Dried at 180 C 160.1 MAIN 4/9/2009 4/10/2009 Total Dissolved Solids 10-33-3 790 mg/L WETCHEM1 10.0 5.0 1 P0 790 790 0 AETB

SMURRF Santa 
Monica, CA 040909 160.1 790 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 4/7/2009 4/7/2009 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 160.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Influent 52412 52412.01 4/7/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 4/7/2009 4/7/2009 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 160.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 4/7/2009 4/7/2009 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 160.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 4/8/2009 4/9/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040809 3510C 0.5 65094-64810

SMURRF-
04/07/09

SMURRF- 
Influent 52412 52412.01 4/7/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 4/8/2009 4/9/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040809 3510C 0.5 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 4/8/2009 4/9/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040809 3510C 0.5 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 4/7/2009 4/7/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 180.1 0.5 65094-64810

SMURRF-
04/07/09

SMURRF- 
Influent 52412 52412.01 4/7/2009 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 4/7/2009 4/7/2009 Turbidity -- 3.94 NTU WETCHEM1 1.0 0.5 1 P0 3.94 3.94 0 AETB

SMURRF Santa 
Monica, CA 040709 180.1 3.94 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 4/7/2009 4/7/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 180.1 0.5 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.05 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.05 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.01 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.01 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.01 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Copper 7440-50-8 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.01 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.05 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.001 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.01 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.05 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.01 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.05 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Zinc 7440-66-6 ND mg/L DEFINORG U 0.05 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.01 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.05 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.05 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.01 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.01 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.01 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Copper 7440-50-8 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.01 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.05 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.001 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.01 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.05 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.01 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.05 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Priority Pollutant Metals (13 Metals) 200PPM MAIN 4/13/2009 4/13/2009 Zinc 7440-66-6 0.014J mg/L DEFINORG J 0.05 0.01 1 P0 0.014J 0.014 0 AETB

SMURRF Santa 
Monica, CA 041309 200.2 0.014 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

RB-AR47880
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SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.020 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.010 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.020 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.075 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009

alpha-Hexachlorocyclohexane 
(Alpha-BHC) 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.050 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009

beta-Hexachlorocyclohexane 
(Betta-BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.050 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 5.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009

delta-Hexachlorocyclohexane 
(Delta-BHC) 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.020 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.020 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.010 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.050 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.050 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.02 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009

gamma-
Hexachlorocyclohexane 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.20 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.010 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.010 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 1.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 1.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.010 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.075 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009

alpha-Hexachlorocyclohexane 
(Alpha-BHC) 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.050 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009

beta-Hexachlorocyclohexane 
(Betta-BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.050 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009

gamma-
Hexachlorocyclohexane 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.20 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.020 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.010 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.020 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.020 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.020 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.010 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.050 65094-64810

RB-AR47881
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SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.050 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.010 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.010 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 1.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009

delta-Hexachlorocyclohexane 
(Delta-BHC) 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.02 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 5.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 0.010 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Pesticides and PCBs 508 MAIN 4/10/2009 4/16/2009 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041009 508 1.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412        MBAQ 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009

2,4,5-T (2,4,5-
Trichlorophenoxyacetic acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.20 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412        MBAQ 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.20 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412        MBAQ 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412        MBAQ 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 2.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412        MBAQ 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 1.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412        MBAQ 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412        MBAQ 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 2.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412        MBAQ 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412        MBAQ 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412        MBAQ 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.60 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412        MBAQ 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.30 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412        MBAQ 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412        MBAQ 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.20 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412        MBAQ 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 1.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 2.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 2.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.60 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 1.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.30 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.50 65094-64810
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SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.20 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 1.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009

2,4,5-T (2,4,5-
Trichlorophenoxyacetic acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.20 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.20 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Chlorinated Herbicides by GC/ECD 515.3 MAIN 4/16/2009 4/21/2009 DCPA 1861-32-1 0.180 ug/L ORG-2 0.10 0.10 1 P0 0.180 0.180 0 AETB

SMURRF Santa 
Monica, CA 041609 515.3 0.180 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009

1,2-Dibromo-3-chloropropane 
(DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 4-Methyl-2-pentanone (MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009

Bromobenzene (Phenyl 
bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Bromodichloromethane 75-27-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Bromoform (Tribromomethane) 75-25-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009

Bromomethane (Methyl 
bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

RB-AR47883
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SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Chloroform (Trichloromethane) 67-66-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009

Chloromethane (Methyl 
chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Dibromochloromethane 124-48-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 m,p-Xylenes 1330-20-7P/M ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Toluene (Methyl benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009

Trichlorotrifluoroethane (Freon-
113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009

Total trihalomethane 
compounds TTHM ND ug/L ORG-2 U 0.50 0.25 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Bromoform (Tribromomethane) 75-25-2 14.3 ug/L ORG-2 0.50 0.25 1 P0 14.3 14.3 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 14.3 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Acetone 67-64-1 1.02 ug/L ORG-2 1.0 0.5 1 P0 1.02 1.02 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 1.02 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009

Bromobenzene (Phenyl 
bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Bromodichloromethane 75-27-4 5.29 ug/L ORG-2 0.50 0.25 1 P0 5.29 5.29 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 5.29 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009

Bromomethane (Methyl 
bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

RB-AR47884
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SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Chloroform (Trichloromethane) 67-66-3 2.24 ug/L ORG-2 0.50 0.25 1 P0 2.24 2.24 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 2.24 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009

Chloromethane (Methyl 
chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009

1,2-Dibromo-3-chloropropane 
(DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 4-Methyl-2-pentanone (MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Toluene (Methyl benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810
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SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.25 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 m,p-Xylenes 1330-20-7P/M ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009 Dibromochloromethane 124-48-1 11.8 ug/L ORG-2 0.50 0.25 1 P0 11.8 11.8 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 11.8 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009

Trichlorotrifluoroethane (Freon-
113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 0.5 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/20/2009 4/20/2009

Total trihalomethane 
compounds TTHM 33.6 ug/L ORG-2 0.50 0.25 1 P0 33.6 33.6 0 AETB

SMURRF Santa 
Monica, CA 0420091A1 524.2 33.6 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 1.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.20 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.20 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.20 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.20 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 1.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.20 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.20 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.20 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/9/2009 4/13/2009 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.20 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

RB-AR47886
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SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Bis(2-ethylhexyl) phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 3.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 5.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.10 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Bis(2-ethylhexyl) phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 3.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Bis(2-ethylhexyl)adipate 103-23-1 7.30 ug/L ORG-2 5.0 5.0 1 P0 7.30 7.30 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 7.30 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 MBAQ 4/7/2009 Aqueous

Semivolatile Organic Compounds in 
Drinking Water by GC/MS 525.2 SHORT LIST4/9/2009 4/13/2009 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040909 525.2 0.50 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 2.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 2.0 65094-64810

RB-AR47887
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SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 2.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 2.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 2.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 5.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 3.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 2.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 2.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 5.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 2.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 2.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 2.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 2.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 2.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 2.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 5.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 5.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 2.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/13/2009 4/14/2009 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041309 531.1 3.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Bicarbonate (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 1.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Carbonate (as CaCO3) 786-19-6 ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 1.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 1.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Total Alkalinity -- ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 1.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Anions Total (meq/L) -- NA mg/L WETCHEM2 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.01 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Cations Total (meq/L) -- NA mg/L WETCHEM2 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.01 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009

Ion Balance (percent 
difference) -- NA mg/L WETCHEM2 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.01 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Chloride (Cl), Total 16887-00-6 ND mg/L WETCHEM2 U 1.00 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009

Conductivity (umhos/cm 
@77F) -- ND mg/L WETCHEM2 U 10.0 2.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 2.5 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Fluoride, Total 16984-48-8 ND mg/L WETCHEM2 U 0.20 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Hardness (Ca,Mg) as CaCO3 HARDNESS ND mg/L WETCHEM2 U 2.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 1.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Nitrate as Nitrogen 14797-55-8 ND mg/L WETCHEM2 U 0.10 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.01 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.01 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 pH (pH units) -- NA mg/L WETCHEM2 UNA 0.01 0.01 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.01 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Sulfate 14808-79-8 ND mg/L WETCHEM2 U 10.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 1.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Surfactants (MBAS) -- ND mg/L WETCHEM2 U 0.05 0.03 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.03 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM2 U 10.0 5.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 5.0 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Aluminum 7429-90-5 ND mg/L WETCHEM2 U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.05 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Calcium 7440-70-2 ND mg/L WETCHEM2 U 0.10 0.05 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.05 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Copper 7440-50-8 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.01 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Iron 7439-89-6 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.01 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Magnesium 7439-95-4 ND mg/L WETCHEM2 U 0.10 0.02 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.02 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Manganese 7439-96-5 ND mg/L WETCHEM2 U 0.01 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.01 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Potassium 7440-09-7 ND mg/L WETCHEM2 U 0.20 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.10 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Sodium 7440-23-5 ND mg/L WETCHEM2 U 0.50 0.10 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.10 65094-64810
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SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Zinc 7440-66-6 ND mg/L WETCHEM2 U 0.02 0.01 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.01 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Bicarbonate (as CaCO3) -- 150 mg/L WETCHEM2 2.0 1.0 1 P0 150 150 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 150 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Carbonate (as CaCO3) 786-19-6 ND mg/L WETCHEM2 U 2.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 1.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Total Alkalinity -- 150 mg/L WETCHEM2 2.0 1.0 1 P0 150 150 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 150 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Chloride (Cl), Total 16887-00-6 95.3 mg/L WETCHEM2 1.00 0.10 1 P0 95.3 95.3 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 95.3 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009

Conductivity (umhos/cm 
@77F) -- 963 mg/L WETCHEM2 10.0 2.5 1 P0 963 963 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 963 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Hardness (Ca,Mg) as CaCO3 HARDNESS 290 mg/L WETCHEM2 2.0 1.0 1 P0 290 290 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 290 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Nitrate as Nitrogen 14797-55-8 1.90 mg/L WETCHEM2 0.10 0.01 1 P0 1.90 1.90 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 1.90 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Nitrite as Nitrogen 14797-65-0 0.019J mg/L WETCHEM2 J 0.02 0.01 1 P0 0.019J 0.019 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.019 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Sulfate 14808-79-8 168 mg/L WETCHEM2 10.0 1.0 1 P0 168 168 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 168 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Total Dissolved Solids 10-33-3 660 mg/L WETCHEM2 10.0 5.0 1 P0 660 660 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 660 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Aluminum 7429-90-5 0.064J mg/L WETCHEM2 J 0.10 0.05 1 P0 0.064J 0.064 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.064 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Calcium 7440-70-2 68.0 mg/L WETCHEM2 0.10 0.05 1 P0 68.0 68.0 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 68.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Copper 7440-50-8 ND mg/L WETCHEM2 U 0.02 0.01 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.01 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Iron 7439-89-6 0.053 mg/L WETCHEM2 0.02 0.01 1 P0 0.053 0.053 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.053 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Magnesium 7439-95-4 28.4 mg/L WETCHEM2 0.10 0.02 1 P0 28.4 28.4 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 28.4 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Manganese 7439-96-5 0.017 mg/L WETCHEM2 0.01 0.01 1 P0 0.017 0.017 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.017 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Potassium 7440-09-7 3.82 mg/L WETCHEM2 0.20 0.10 1 P0 3.82 3.82 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 3.82 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Sodium 7440-23-5 80.3 mg/L WETCHEM2 0.50 0.10 1 P0 80.3 80.3 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 80.3 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Zinc 7440-66-6 0.014J mg/L WETCHEM2 J 0.02 0.01 1 P0 0.014J 0.014 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.014 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Cations Total (meq/L) -- 9.36 mg/L WETCHEM2 0.01 0.01 1 P0 9.36 9.36 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 9.36 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Anions Total (meq/L) -- 9.33 mg/L WETCHEM2 0.01 0.01 1 P0 9.33 9.33 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 9.33 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009

Ion Balance (percent 
difference) -- 0.160 mg/L WETCHEM2 0.01 0.01 1 P0 0.160 0.160 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.160 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Fluoride, Total 16984-48-8 0.250 mg/L WETCHEM2 0.20 0.10 1 P0 0.250 0.250 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.250 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Surfactants (MBAS) -- ND mg/L WETCHEM2 U 0.05 0.03 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 0.03 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 1.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous General Minerals GEN.-MINERAMAIN 4/7/2009 4/7/2009 pH (pH units) -- 8.12 mg/L WETCHEM2 0.01 0.01 1 P0 8.12 8.12 0 AETB

SMURRF Santa 
Monica, CA 040709 VARIOUS 8.12 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/7/2009 4/13/2009 Coliform, total -- NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 65094-64810

SMURRF-
04/07/09

SMURRF- 
Influent 52412 52412.01 4/7/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/7/2009 4/13/2009 Coliform, total -- 30,000 MPN/100 mL NONE 1.1 1.1 1 P0 30,000 30000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 30000 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/7/2009 4/9/2009 Coliform, total -- ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/7/2009 4/13/2009 Coliform, fecal -- NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 65094-64810

SMURRF-
04/07/09

SMURRF- 
Influent 52412 52412.01 4/7/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/7/2009 4/13/2009 Coliform, fecal -- 70.0 MPN/100 mL NONE 1.1 1.1 1 P0 70.0 70.0 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 70.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/7/2009 4/9/2009 Coliform, fecal -- ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 4/7/2009 4/13/2009 Fecal Enterococci NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 65094-64810

SMURRF-
04/07/09

SMURRF- 
Influent 52412 52412.01 4/7/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 4/7/2009 4/13/2009 Fecal Enterococci 17.0 MPN/100 mL NONE 1.1 1.1 1 P0 17.0 17.0 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 17.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 4/7/2009 4/9/2009 Fecal Enterococci ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9230AB 1.1 65094-64810

SMURRF-
04/07/09

Method 
Blank 52412 MBAQ 4/7/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 4/7/2009 4/7/2009 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 SM2120B 1.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Influent 52412 52412.01 4/7/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 4/7/2009 4/7/2009 Color COLOR 22.0 Color Units ORG-4 1.0 1.0 1 P0 22.0 22.0 0 AETB

SMURRF Santa 
Monica, CA 040709 SM2120B 22.0 65094-64810

SMURRF-
04/07/09

SMURRF- 
Effluent 52412 52412.02 4/7/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 4/7/2009 4/7/2009 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 040709 SM2120B 1.0 65094-64810

SMURRF-
04/14/09

Method 
Blank 52470 MBAQ 4/14/2009 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 4/14/2009 4/14/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 041409 180.1 0.5 63705

SMURRF-
04/14/09

SMURRF - 
Influent 52470 52470.01 4/14/2009 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 4/14/2009 4/14/2009 Turbidity -- 3.53 NTU WETCHEM1 1.0 0.5 1 P0 3.53 3.53 0 AETB

SMURRF Santa 
Monica, CA 041409 180.1 3.53 63705

SMURRF-
04/14/09

SMURRF - 
Effluent 52470 52470.02 4/14/2009 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 4/14/2009 4/14/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 041409 180.1 0.5 63705

SMURRF-
04/14/09

Method 
Blank 52470 MBAQ 4/14/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/14/2009 4/19/2009 Coliform, total -- NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 63705
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SMURRF-
04/14/09

SMURRF - 
Influent 52470 52470.01 4/14/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/14/2009 4/19/2009 Coliform, total -- 30,000 MPN/100 mL NONE 1.1 1.1 1 P0 30,000 30000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 30000 63705

SMURRF-
04/14/09

SMURRF - 
Effluent 52470 52470.02 4/14/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/14/2009 4/16/2009 Coliform, total -- ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 63705

SMURRF-
04/14/09

Method 
Blank 52470 MBAQ 4/14/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/14/2009 4/19/2009 Coliform, fecal -- NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 63705

SMURRF-
04/14/09

SMURRF - 
Influent 52470 52470.01 4/14/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/14/2009 4/19/2009 Coliform, fecal -- 5,000 MPN/100 mL NONE 1.1 1.1 1 P0 5,000 5000 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 5000 63705

SMURRF-
04/14/09

SMURRF - 
Effluent 52470 52470.02 4/14/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/14/2009 4/16/2009 Coliform, fecal -- ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 63705

SMURRF-
04/21/09

Method 
Blank 52544 MBAQ 4/21/2009 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 4/21/2009 4/21/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 042109 180.1 0.5 65089

SMURRF-
04/21/09

SMURRF-
Influent 52544 52544.01 4/21/2009 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 4/21/2009 4/21/2009 Turbidity -- 3.29 NTU WETCHEM1 1.0 0.5 1 P0 3.29 3.29 0 AETB

SMURRF Santa 
Monica, CA 042109 180.1 3.29 65089

SMURRF-
04/21/09

SMURRF-
Effluent 52544 52544.02 4/21/2009 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 4/21/2009 4/21/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 042109 180.1 0.5 65089

SMURRF-
04/21/09

Method 
Blank 52544 MBAQ 4/21/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/21/2009 4/27/2009 Coliform, total -- NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 65089

SMURRF-
04/21/09

SMURRF-
Influent 52544 52544.01 4/21/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/21/2009 4/27/2009 Coliform, total -- 30,000 MPN/100 mL NONE 1.1 1.1 1 P0 30,000 30000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 30000 65089

SMURRF-
04/21/09

SMURRF-
Effluent 52544 52544.02 4/21/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/21/2009 4/23/2009 Coliform, total -- ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 65089

SMURRF-
04/21/09

Method 
Blank 52544 MBAQ 4/21/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/21/2009 4/27/2009 Coliform, fecal -- NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 65089

SMURRF-
04/21/09

SMURRF-
Influent 52544 52544.01 4/21/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/21/2009 4/27/2009 Coliform, fecal -- 1,700 MPN/100 mL NONE 1.1 1.1 1 P0 1,700 1700 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1700 65089

SMURRF-
04/21/09

SMURRF-
Effluent 52544 52544.02 4/21/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/21/2009 4/23/2009 Coliform, fecal -- ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 65089

SMURRF- 
04/28/09

Method 
Blank 52629 MBAQ 4/28/2009 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 4/28/2009 4/28/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 BM1 < ND 0 AETB

SMURRF Santa 
Monica, CA 042809 180.1 0.5 65096

SMURRF- 
04/28/09

SMURRF - 
Influent 52629 52629.01 4/28/2009 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 4/28/2009 4/28/2009 Turbidity -- 8.91 NTU WETCHEM1 1.0 0.5 1 P0 8.91 8.91 0 AETB

SMURRF Santa 
Monica, CA 042809 180.1 8.91 65096

SMURRF- 
04/28/09

SMURRF - 
Effluent 52629 52629.02 4/28/2009 Aqueous

Turbidity, Nephelometric (EPA/600/4
79-020) 180.1 MAIN 4/28/2009 4/28/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA 042809 180.1 0.5 65096

SMURRF- 
04/28/09

Method 
Blank 52629 MBAQ 4/28/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/28/2009 5/4/2009 Coliform, total -- NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 65096

SMURRF- 
04/28/09

SMURRF - 
Influent 52629 52629.01 4/28/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/28/2009 5/4/2009 Coliform, total -- 90,000 MPN/100 mL NONE 1.1 1.1 1 P0 90,000 90000 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 90000 65096

SMURRF- 
04/28/09

SMURRF - 
Effluent 52629 52629.02 4/28/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/28/2009 4/30/2009 Coliform, total -- ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AD 1.1 65096

SMURRF- 
04/28/09

Method 
Blank 52629 MBAQ 4/28/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/28/2009 5/4/2009 Coliform, fecal -- NA MPN/100 mL NONE UNA 1.1 1.1 1 BM1 NA 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 65096

SMURRF- 
04/28/09

SMURRF - 
Influent 52629 52629.01 4/28/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/28/2009 5/4/2009 Coliform, fecal -- 1,100 MPN/100 mL NONE 1.1 1.1 1 P0 1,100 1100 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1100 65096

SMURRF- 
04/28/09

SMURRF - 
Effluent 52629 52629.02 4/28/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/28/2009 4/30/2009 Coliform, fecal -- ND MPN/100 mL NONE U 1.1 1.1 1 P0 < ND 0 AETB

SMURRF Santa 
Monica, CA SM9221AE 1.1 65096

*Footnotes
projid = Project ID
sampidno = Sample ID Number
labprojid = Lab Project ID
labsampid = Lab Sample ID
extradate = Extraction Date
analdate = Analysis Date
casnum = CAS Number
reportlim = Report Limit
methlimit = Method Limit
mult = Multiplier
conc = Concentration
dl_flg = Detection Limit Flag
dresult = Detection Result
samp_depth = Sample Depth
qcbatchno = QC Batch Number
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SMURRF-
05/05/09

Method 
Blank 52738 MBAQ 5/5/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 5/5/2009 5/5/2009

Specific 
conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1

SMURRF-
05/05/09

SMURRF- 
Influent 52738 52738.01 5/5/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 5/5/2009 5/5/2009

Specific 
conductance -- 1280 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
05/05/09

SMURRF- 
Effluent 52738 52738.02 5/5/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 5/5/2009 5/5/2009

Specific 
conductance -- 1010 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
05/05/09

Method 
Blank 52738 MBAQ 5/5/2009 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 5/5/2009 5/5/2009 pH PHSOIL pH unit WETCHEM1 UNA 0.01 0.01 1

SMURRF-
05/05/09

SMURRF- 
Influent 52738 52738.01 5/5/2009 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 5/5/2009 5/5/2009 pH PHSOIL 8.09 pH unit WETCHEM1 0.01 0.01 1

SMURRF-
05/05/09

SMURRF- 
Effluent 52738 52738.02 5/5/2009 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 5/5/2009 5/5/2009 pH PHSOIL 8.24 pH unit WETCHEM1 0.01 0.01 1

SMURRF-
05/05/09

Method 
Blank 52738 MBAQ 5/5/2009 Aqueous

Total Dissolved Solids, Gravimetric, 
Dried at 180 C 160.1 MAIN 5/8/2009 5/11/2009

Total Dissolved 
Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1

SMURRF-
05/05/09

SMURRF- 
Influent 52738 52738.01 5/5/2009 Aqueous

Total Dissolved Solids, Gravimetric, 
Dried at 180 C 160.1 MAIN 5/8/2009 5/11/2009

Total Dissolved 
Solids 10-33-3 880 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
05/05/09

SMURRF- 
Effluent 52738 52738.02 5/5/2009 Aqueous

Total Dissolved Solids, Gravimetric, 
Dried at 180 C 160.1 MAIN 5/8/2009 5/11/2009

Total Dissolved 
Solids 10-33-3 690 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
05/05/09

Method 
Blank 52738 MBAQ 5/5/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 5/6/2009 5/6/2009

Total Suspended 
Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
05/05/09

SMURRF- 
Influent 52738 52738.01 5/5/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 5/6/2009 5/6/2009

Total Suspended 
Solids (TSS) TSS 88.0 mg/L WETCHEM1 5.00 0.50 1

SMURRF-
05/05/09

SMURRF- 
Effluent 52738 52738.02 5/5/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 5/6/2009 5/6/2009

Total Suspended 
Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
05/05/09

Method 
Blank 52738 MBAQ 5/5/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 5/6/2009 5/7/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
05/05/09

SMURRF- 
Influent 52738 52738.01 5/5/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 5/6/2009 5/7/2009 Oil and Grease OILGREASE 6.40 mg/L ORG-2 1.0 0.5 1

SMURRF-
05/05/09

SMURRF- 
Effluent 52738 52738.02 5/5/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 5/6/2009 5/7/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
05/05/09

Method 
Blank 52738 MBAQ 5/5/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/5/2009 5/5/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
05/05/09

SMURRF- 
Influent 52738 52738.01 5/5/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/5/2009 5/5/2009 Turbidity -- 22.0 NTU WETCHEM1 1.0 0.5 1

SMURRF-
05/05/09

SMURRF- 
Effluent 52738 52738.02 5/5/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/5/2009 5/5/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
05/05/09

Method 
Blank 52738 MBAQ 5/5/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221AMAIN 5/5/2009 5/9/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
05/05/09

SMURRF- 
Influent 52738 52738.01 5/5/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221AMAIN 5/5/2009 5/9/2009 Coliform, total -- 90000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
05/05/09

SMURRF- 
Effluent 52738 52738.02 5/5/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221AMAIN 5/5/2009 5/9/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
05/05/09

Method 
Blank 52738 MBAQ 5/5/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221AMAIN 5/5/2009 5/9/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
05/05/09

SMURRF- 
Influent 52738 52738.01 5/5/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221AMAIN 5/5/2009 5/9/2009 Coliform, fecal -- 33.0

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
05/05/09

SMURRF- 
Effluent 52738 52738.02 5/5/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221AMAIN 5/5/2009 5/9/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
05/05/09

Method 
Blank 52738 MBAQ 5/5/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230AMAIN 5/5/2009 5/9/2009 Fecal Enterococci

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
05/05/09

SMURRF- 
Influent 52738 52738.01 5/5/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230AMAIN 5/5/2009 5/9/2009 Fecal Enterococci 170

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
05/05/09

SMURRF- 
Effluent 52738 52738.02 5/5/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230AMAIN 5/5/2009 5/9/2009 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
05/05/09

Method 
Blank 52738 MBAQ 5/5/2009 Aqueous Color (By Visual Comparison) SM2120-BMAIN 5/12/2009 5/12/2009 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1

SMURRF-
05/05/09

SMURRF- 
Influent 52738 52738.01 5/5/2009 Aqueous Color (By Visual Comparison) SM2120-BMAIN 5/12/2009 5/12/2009 Color COLOR 31.0 Color Units ORG-4 1.0 1.0 1

SMURRF-
05/05/09

SMURRF- 
Effluent 52738 52738.02 5/5/2009 Aqueous Color (By Visual Comparison) SM2120-BMAIN 5/12/2009 5/12/2009 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1

SMURRF- 
05/12/09

Method 
Blank 52824 MBAQ 5/12/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/12/2009 5/12/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF- 
05/12/09

SMURRF - 
Influent 52824 52824.01 5/12/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/12/2009 5/12/2009 Turbidity -- 8.02 NTU WETCHEM1 1.0 0.5 1

SMURRF- 
05/12/09

SMURRF - 
Effluent 52824 52824.02 5/12/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/12/2009 5/12/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF- 
05/12/09

Method 
Blank 52824 MBAQ 5/12/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221AMAIN 5/12/2009 5/17/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
05/12/09

SMURRF - 
Influent 52824 52824.01 5/12/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221AMAIN 5/12/2009 5/17/2009 Coliform, total -- 70000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
05/12/09

SMURRF - 
Effluent 52824 52824.02 5/12/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221AMAIN 5/12/2009 5/14/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
05/12/09

Method 
Blank 52824 MBAQ 5/12/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221AMAIN 5/12/2009 5/17/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
05/12/09

SMURRF - 
Influent 52824 52824.01 5/12/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221AMAIN 5/12/2009 5/17/2009 Coliform, fecal -- 8000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
05/12/09

SMURRF - 
Effluent 52824 52824.02 5/12/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221AMAIN 5/12/2009 5/14/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
05/21/09

Method 
Blank 52944 MBAQ 5/21/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/21/2009 5/21/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF- 
05/21/09

SMURRF - 
Influent 52944 52944.01 5/21/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/21/2009 5/21/2009 Turbidity -- 14.0 NTU WETCHEM1 1.0 0.5 1

SMURRF- 
05/21/09

SMURRF - 
Effluent 52944 52944.02 5/21/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/21/2009 5/21/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

RB-AR47891
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SMURRF- 
05/21/09

Method 
Blank 52944 MBAQ 5/21/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221AMAIN 5/21/2009 5/25/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
05/21/09

SMURRF - 
Influent 52944 52944.01 5/21/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221AMAIN 5/21/2009 5/25/2009 Coliform, total -- 80000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
05/21/09

SMURRF - 
Effluent 52944 52944.02 5/21/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221AMAIN 5/21/2009 5/23/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
05/21/09

Method 
Blank 52944 MBAQ 5/21/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221AMAIN 5/21/2009 5/25/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
05/21/09

SMURRF - 
Influent 52944 52944.01 5/21/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221AMAIN 5/21/2009 5/25/2009 Coliform, fecal -- 1100

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
05/21/09

SMURRF - 
Effluent 52944 52944.02 5/21/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221AMAIN 5/21/2009 5/25/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
05/28/09

Method 
Blank 53006 MBAQ 5/28/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/28/2009 6/2/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF- 
05/28/09

SMURRF - 
Influent 53006 53006.01 5/28/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/28/2009 6/2/2009 Turbidity -- 39.4 NTU WETCHEM1 1.0 0.5 1

SMURRF- 
05/28/09

SMURRF - 
Effluent 53006 53006.02 5/28/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/28/2009 6/2/2009 Turbidity -- 0.660 NTU WETCHEM1 J 1.0 0.5 1

SMURRF- 
05/28/09

Method 
Blank 53006 MBAQ 5/28/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221AMAIN 5/28/2009 6/2/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
05/28/09

SMURRF - 
Influent 53006 53006.01 5/28/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221AMAIN 5/28/2009 6/2/2009 Coliform, total -- 240000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
05/28/09

SMURRF - 
Effluent 53006 53006.02 5/28/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221AMAIN 5/28/2009 6/2/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
05/28/09

Method 
Blank 53006 MBAQ 5/28/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221AMAIN 5/28/2009 6/2/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
05/28/09

SMURRF - 
Influent 53006 53006.01 5/28/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221AMAIN 5/28/2009 6/2/2009 Coliform, fecal -- 5000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
05/28/09

SMURRF - 
Effluent 53006 53006.02 5/28/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221AMAIN 5/28/2009 5/30/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

*Footnotes
projid = Project ID
sampidno = Sample ID Number
labprojid = Lab Project ID
labsampid = Lab Sample ID
extradate = Extraction Date
analdate = Analysis Date
casnum = CAS Number
reportlim = Report Limit
methlimit = Method Limit
mult = Multiplier
conc = Concentration
dl_flg = Detection Limit Flag
dresult = Detection Result
samp_depth = Sample Depth
qcbatchno = QC Batch Number
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SMURRF-
06/02/09

Method 
Blank 53054 MBAQ 6/2/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 6/2/2009 6/2/2009 Specific conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1

SMURRF-
06/02/09

SMURRF - 
Influent 53054 53054.01 6/2/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 6/2/2009 6/2/2009 Specific conductance -- 1270 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
06/02/09

SMURRF - 
Effluent 53054 53054.02 6/2/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 6/2/2009 6/2/2009 Specific conductance -- 1040 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
06/02/09

Method 
Blank 53054 MBAQ 6/2/2009 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 6/2/2009 6/2/2009 pH PHSOIL pH unit WETCHEM1 UNA 0.01 0.01 1

SMURRF-
06/02/09

SMURRF - 
Influent 53054 53054.01 6/2/2009 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 6/2/2009 6/2/2009 pH PHSOIL 8.03 pH unit WETCHEM1 0.01 0.01 1

SMURRF-
06/02/09

SMURRF - 
Effluent 53054 53054.02 6/2/2009 Aqueous

pH - Electrometric (EPA/600/4-79-
020) 150.1 MAIN 6/2/2009 6/2/2009 pH PHSOIL 8.10 pH unit WETCHEM1 0.01 0.01 1

SMURRF-
06/02/09

Method 
Blank 53054 MBAQ 6/2/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 6/2/2009 6/3/2009 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1

SMURRF-
06/02/09

SMURRF - 
Influent 53054 53054.01 6/2/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 6/2/2009 6/3/2009 Total Dissolved Solids 10-33-3 860 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
06/02/09

SMURRF - 
Effluent 53054 53054.02 6/2/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 6/2/2009 6/3/2009 Total Dissolved Solids 10-33-3 710 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
06/02/09

Method 
Blank 53054 MBAQ 6/2/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 6/3/2009 6/3/2009

Total Suspended 
Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
06/02/09

SMURRF - 
Influent 53054 53054.01 6/2/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 6/3/2009 6/3/2009

Total Suspended 
Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
06/02/09

SMURRF - 
Effluent 53054 53054.02 6/2/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 6/3/2009 6/3/2009

Total Suspended 
Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
06/02/09

Method 
Blank 53054 MBAQ 6/2/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 6/5/2009 6/8/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
06/02/09

SMURRF - 
Influent 53054 53054.01 6/2/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 6/5/2009 6/8/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
06/02/09

SMURRF - 
Effluent 53054 53054.02 6/2/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 6/5/2009 6/8/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
06/02/09

Method 
Blank 53054 MBAQ 6/2/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/2/2009 6/2/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
06/02/09

SMURRF - 
Influent 53054 53054.01 6/2/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/2/2009 6/2/2009 Turbidity -- 5.08 NTU WETCHEM1 1.0 0.5 1

SMURRF-
06/02/09

SMURRF - 
Effluent 53054 53054.02 6/2/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/2/2009 6/2/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
06/02/09

Method 
Blank 53054 MBAQ 6/2/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/2/2009 6/7/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
06/02/09

SMURRF - 
Influent 53054 53054.01 6/2/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/2/2009 6/7/2009 Coliform, total -- 30000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
06/02/09

SMURRF - 
Effluent 53054 53054.02 6/2/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/2/2009 6/4/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
06/02/09

Method 
Blank 53054 MBAQ 6/2/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/2/2009 6/7/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
06/02/09

SMURRF - 
Influent 53054 53054.01 6/2/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/2/2009 6/7/2009 Coliform, fecal -- 240

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
06/02/09

SMURRF - 
Effluent 53054 53054.02 6/2/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/2/2009 6/4/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
06/02/09

Method 
Blank 53054 MBAQ 6/2/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 6/2/2009 6/7/2009 Fecal Enterococci

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
06/02/09

SMURRF - 
Influent 53054 53054.01 6/2/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 6/2/2009 6/7/2009 Fecal Enterococci 9.00

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
06/02/09

SMURRF - 
Effluent 53054 53054.02 6/2/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 6/2/2009 6/4/2009 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
06/02/09

Method 
Blank 53054 MBAQ 6/2/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 6/2/2009 6/2/2009 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1

SMURRF-
06/02/09

SMURRF - 
Influent 53054 53054.01 6/2/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 6/2/2009 6/2/2009 Color COLOR 30.0 Color Units ORG-4 1.0 1.0 1

SMURRF-
06/02/09

SMURRF - 
Effluent 53054 53054.02 6/2/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 6/2/2009 6/2/2009 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1

SMURRF- 
06/09/09

Method 
Blank 53133 MBAQ 6/9/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/9/2009 6/9/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF- 
06/09/09

SMURRF - 
Influent 53133 53133.01 6/9/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/9/2009 6/9/2009 Turbidity -- 9.42 NTU WETCHEM1 1.0 0.5 1

SMURRF- 
06/09/09

SMURRF - 
Effluent 53133 53133.02 6/9/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/9/2009 6/9/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF- 
06/09/09

Method 
Blank 53133 MBAQ 6/9/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/9/2009 6/15/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
06/09/09

SMURRF - 
Influent 53133 53133.01 6/9/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/9/2009 6/15/2009 Coliform, total -- 30000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
06/09/09

SMURRF - 
Effluent 53133 53133.02 6/9/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/9/2009 6/11/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
06/09/09

Method 
Blank 53133 MBAQ 6/9/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/9/2009 6/15/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
06/09/09

SMURRF - 
Influent 53133 53133.01 6/9/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/9/2009 6/15/2009 Coliform, fecal -- 700

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
06/09/09

SMURRF - 
Effluent 53133 53133.02 6/9/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/9/2009 6/11/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
06/16/09

Method 
Blank 53221 MBAQ 6/16/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/16/2009 6/16/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF- 
06/16/09

SMURRF - 
Influent 53221 53221.01 6/16/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/16/2009 6/16/2009 Turbidity -- 5.89 NTU WETCHEM1 1.0 0.5 1

SMURRF- 
06/16/09

SMURRF - 
Effluent 53221 53221.02 6/16/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/16/2009 6/16/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

RB-AR47893



projid* sampidno* labprojid* labsampid* colldate matrix testgroup method submethod extrdate* analdate* analyte casnum* result measure typeresult qualifiers reportlim* methlimit* mult* res_code conc* dl_flag* dresult* samp_depth* lab_name site qcbatchno* processing prp_method mresult cocnumber
SMURRF- 
06/16/09

Method 
Blank 53221 MBAQ 6/16/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/16/2009 6/22/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
06/16/09

SMURRF - 
Influent 53221 53221.01 6/16/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/16/2009 6/22/2009 Coliform, total -- 240000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
06/16/09

SMURRF - 
Effluent 53221 53221.02 6/16/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/16/2009 6/18/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
06/16/09

Method 
Blank 53221 MBAQ 6/16/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/16/2009 6/22/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
06/16/09

SMURRF - 
Influent 53221 53221.01 6/16/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/16/2009 6/22/2009 Coliform, fecal -- 1300

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
06/16/09

SMURRF - 
Effluent 53221 53221.02 6/16/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/16/2009 6/18/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
06/23/09

Method 
Blank 53281 MBAQ 6/23/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/23/2009 6/23/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF- 
06/23/09

SMURRF - 
Influent 53281 53281.01 6/23/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/23/2009 6/23/2009 Turbidity -- 3.61 NTU WETCHEM1 1.0 0.5 1

SMURRF- 
06/23/09

SMURRF - 
Effluent 53281 53281.02 6/23/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/23/2009 6/23/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF- 
06/23/09

Method 
Blank 53281 MBAQ 6/23/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/23/2009 6/29/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
06/23/09

SMURRF - 
Influent 53281 53281.01 6/23/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/23/2009 6/29/2009 Coliform, total -- 170000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
06/23/09

SMURRF - 
Effluent 53281 53281.02 6/23/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/23/2009 6/25/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
06/23/09

Method 
Blank 53281 MBAQ 6/23/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/23/2009 6/29/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
06/23/09

SMURRF - 
Influent 53281 53281.01 6/23/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/23/2009 6/29/2009 Coliform, fecal -- 13000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
06/23/09

SMURRF - 
Effluent 53281 53281.02 6/23/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/23/2009 6/25/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
06/30/09

Method 
Blank 53330 MBAQ 6/30/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/30/2009 6/30/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF- 
06/30/09

SMURRF - 
Influent 53330 53330.01 6/30/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/30/2009 6/30/2009 Turbidity -- 4.01 NTU WETCHEM1 1.0 0.5 1

SMURRF- 
06/30/09

SMURRF - 
Effluent 53330 53330.02 6/30/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/30/2009 6/30/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF- 
06/30/09

Method 
Blank 53330 MBAQ 6/30/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/30/2009 7/6/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
06/30/09

SMURRF - 
Influent 53330 53330.01 6/30/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/30/2009 7/6/2009 Coliform, total -- 23000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
06/30/09

SMURRF - 
Effluent 53330 53330.02 6/30/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/30/2009 7/2/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
06/30/09

Method 
Blank 53330 MBAQ 6/30/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/30/2009 7/6/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
06/30/09

SMURRF - 
Influent 53330 53330.01 6/30/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/30/2009 7/6/2009 Coliform, fecal -- 3000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
06/30/09

SMURRF - 
Effluent 53330 53330.02 6/30/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/30/2009 7/2/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

*Footnotes
projid = Project ID
sampidno = Sample ID Number
labprojid = Lab Project ID
labsampid = Lab Sample ID
extradate = Extraction Date
analdate = Analysis Date
casnum = CAS Number
reportlim = Report Limit
methlimit = Method Limit
mult = Multiplier
conc = Concentration
dl_flg = Detection Limit Flag
dresult = Detection Result
samp_depth = Sample Depth
qcbatchno = QC Batch Number
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APPENDIX F Costs 
 

  F-1 

 
 
 

Element No. of 
Sites 

No. of 
Events Capital Sampling 

Labor 
Station 

Maintenance Laboratory TOTAL 

Mass 
Emission 7 88 $   4,186 $  36,521 $  51,028 $ 155,306 $ 247,041 

Water 
Column 
Toxicity 

7 28 $          - $  11,620 $            - $  52,941 $   64,562 

Tributary 
Watershed 6 48 $   9,767 $  26,259 $   75,322 $ 140,697 $ 252,045 

TOTAL 
2008-09 20 164 $ 13,953 $  74,401 $ 126,350 $ 348,945 $ 563,648 
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APPENDIX G Contacts 
 

  G-1 

TOPIC  CONTACT  TELEPHONE  E-MAIL  

Rainfall Data Rodney Brown, 
Public Works (626) 458-6186 rbrown@dpw.lacounty.gov 

Water Quality Data, 
Comparison Study 

Fred Gonzalez, 
Public Works (626) 458-5948 fgonzal@dpw.lacounty.gov 

Pollutant Loading, 
Trend Analysis, 
Correlation Study 

Fred Gonzalez, 
Public Works (626) 458-5948 fgonzal@dpw.lacounty.gov 

GIS data Eduardo Escobar, 
Public Works (626) 458-4355 edescoba@dpw.lacounty.gov 

Hydrographs Hisham Eldin, 
Public Works (626) 458-4328 heldin@dpw.lacounty.gov 

Mass Emission and 
Tributary Monitoring 
Program 

Fred Gonzalez,  
Public Works  
Geoffrey Owu,  
Public Works 

(626) 458-5948 
 
(626) 458-4317 

fgonzal@dpw.lacounty.gov 
 
gowu@dpw.lacounty.gov 

Automated 
Sampling 
Equipment 

Hisham Eldin, 
Public Works  
Al Lipana,  
Public Works 

(626) 458-4328 
 
(626) 458-4331 

heldin@dpw.lacounty.gov 
 
alipana@dpw.lacounty.gov 

Trash Compliance 
Reports from 
County of Los 
Angeles 

Giles Coon,  
Public Works (626) 458-7141 gcoon@dpw.lacounty.gov 

Shoreline 
Monitoring Data 

Gerald McGowen, 
City of Los Angeles (310) 648-5611 gerald.mcgowen@lacity.org 

Santa Monica 
Urban Runoff 
Recycling Facility 
(SMURRF) report 

Gary Welling, 
City of Santa Monica (310) 458-8235 gwelling@ci.santa-

monica.ca.us 

 
This report is also posted on the Internet at 
http://dpw.lacounty.gov/wmd/NPDES/report_directory.cfm, within the “2008-2009 Monitoring 
Report” link. 
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EXECUTIVE SUMMARY 
 
Background 
Weston Solutions, Inc. (WESTON®) was contracted by the Los Angeles County Department of 
Public Works (LACDPW) to perform biological assessments of various freshwater streams in 
Los Angeles County. The goals of the program are to assess biological integrity and to detect 
biological trends and responses to pollution in receiving waters throughout the county. This 
program focuses on the sampling and analysis of freshwater stream benthic macroinvertebrates 
to achieve these goals. The program was initiated in October 2003, with monitoring surveys 
conducted once per year since that time, for a total of six surveys to date. 
 
Study Area 
The study area consisted of the five primary watersheds of Los Angeles County, including 18 
stream monitoring sites. The watersheds included the following: 
 

 Santa Clara River Watershed. 
 Santa Monica Bay Watershed (including Malibu Creek Watershed and Ballona Creek 

Watershed). 
 Dominguez Channel Watershed. 
 Los Angeles River Watershed. 
 San Gabriel River Watershed. 

 
In 2008, 18 sites were proposed for sampling, and 17 of the proposed sites were sampled. One 
site, Bouquet Canyon Wash in Santa Clara River Watershed, was not sampled due to dry weather 
conditions. The sites were sampled in the months of June (San Gabriel River Watershed only) 
and November (all remaining watersheds).  
 
Monitoring Sites 
Six of the 2008 monitoring reaches were located in concrete-lined channels, including one 
station in San Gabriel River Watershed (SGLR00190), three stations in Los Angeles River 
Watershed (LALT500, LALT501, and LALT503), one station in Ballona Creek Watershed 
(Station 14), and one station in Dominguez Channel Watershed (Station 19). Three of the 
monitoring reaches (SGUT-504, Station 6 – Arroyo Seco, and Station 17 – Cold Creek) were 
considered reference sites with minimal upstream urban development. Two of the sites had non-
optimal flow conditions in 2008:  Station 16 – Las Virgenes Creek had surface flow for 
approximately 100 m that emanated from an underground spring, and Station 18 – Triunfo Creek 
was limited to standing pools of water. 
 
Methodology 
Field sampling followed the standard protocols described in the California Stream Bioassessment 
Procedure (CSBP) (Harrington, 2003). Sites located in the San Gabriel Watershed and in the Los 
Angeles River Watershed also incorporated the Surface Water Ambient Monitoring Program 
(SWAMP) physical habitat assessment protocol (Ode, 2007). Organisms were identified to 
standard taxonomic level I as specified in the Southwest Association of Freshwater Invertebrate 
Taxonomists List of Freshwater Invertebrate Taxa. Data analysis included the calculation of 
standard community-based metric values and a Southern California Index of Biotic Integrity 
(IBI) (Ode et al., 2005). Additional analyses included a comparison of concrete-lined channels 
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with unlined channels, cluster analysis of stations and taxa identified, comparison of IBI scores 
with site elevations, and an analysis of IBI scores and key metrics since the beginning of the 
program in 2003. 
 
Findings 
Taxonomic evaluation of the 2008 samples yielded 99 different taxa from 10,353 individual 
organisms. The most abundant organisms collected throughout the county were midges of the 
family Chironomidae, which were present at every monitoring site. The majority of organisms 
collected from the monitoring sites were moderately or highly tolerant to stream impairments. 
Thirteen of the 18 sites were dominated by organisms in the collector–gatherer feeding group, all 
of which were located in the lower elevation urbanized areas of the watersheds.  
 
The IBI score of a monitoring reach is considered the strongest analytical tool for rating overall 
benthic community quality. Sites rated Poor and Very Poor have an IBI score of 26 or lower (0–
70 scale) and are considered impaired. The IBI scores for the 2008 study ranged from one to 55, 
out of a possible 70 points (Table ES-1), and the quality of benthic macroinvertebrate 
communities were rated from Very Poor to Good. The monitoring reaches located in highly 
modified, concrete-lined channels had IBI ratings of Very Poor. Analysis of individual metrics as 
well as total IBI scores showed that monitoring sites located in the lower elevation watershed 
areas had lower-quality benthic communities than sites located in the mid to upper reaches of the 
watersheds. A simple correlation analysis of elevation and IBI scores indicated a significant and 
positive correlation between the two. Analysis of the IBI scores for the six survey years through 
2008 did not indicate any substantial trend towards degradation or improvement at any of the 
sites.  

Table ES-1. Index of Biotic Integrity Scoring for 2008 

Watershed Monitoring 
Reach Receiving Water Total IBI Score  

(0–70 Point Scale) IBI Rating 

Malibu 17 Cold Creek 55 Good 
Los Angeles  6 Arroyo Seco 42 Good 
San Gabriel SGUT-504 San Gabriel River 33 Fair 
Santa Clara 1 Santa Clara River 24 Fair 
Los Angeles  7 Arroyo Seco 18 Poor 
San Gabriel SGUT-505 San Gabriel River 18 Poor 

Malibu 16 Las Virgenes Creek 16 Poor 
Malibu 18 Triunfo Creek 15 Poor 
Malibu 15 Medea Creek 7 Very Poor 

San Gabriel SGLR00190 San Gabriel River 
Unnamed Tributary 6 Very Poor 

San Gabriel 5, SGLT-506 Walnut Creek 5 Very Poor 
Ballona 14 Ballona Creek 4 Very Poor 

Los Angeles  LALT500 Rio Hondo 3 Very Poor 
Los Angeles  8, LALT502 Compton Creek 3 Very Poor 
Los Angeles  LALT503 Tujunga Wash 3 Very Poor 
Los Angeles  LALT501 Arroyo Seco 2 Very Poor 
Dominguez 19 Dominguez Channel 1 Very Poor 
Santa Clara 20* Bouquet Canyon     

*Not sampled due to dry conditions 
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An analysis of the benthic community quality in concrete-lined sites versus unlined sites 
indicated that there was a statistically significant difference in IBI scores between sites located in 
the lower watershed areas based on channel type. When reference sites were added to the 
analysis, the difference in IBI scores between concrete-lined sites and unlined sites was of much 
greater significance. When considering the 2008 data only, the difference between concrete-lined 
sites and unlined sites was much greater than for the combined 2003 to 2008 data. 
 
Two-way cluster analysis of taxa and stations showed evidence of clustering by taxa, and the 
stations appeared to cluster according to site physical conditions, location in the watershed, and 
IBI scores. Lower watershed sites were populated by ubiquitous taxa common to most all sites, 
whereas the upper watershed and reference sites had taxa unique to each site in addition to the 
ubiquitous taxa. Upper watershed sites with natural channels clustered together, mid to lower 
watershed sites with soft bottoms clustered together and fully concrete-lined sites clustered 
together. 
 
Conclusion 
Stream bioassessment monitoring of the watersheds of Los Angeles County has been conducted 
for six consecutive years beginning October 2003. Monitoring sites located in highly urbanized 
areas of the watersheds have had benthic macroinvertebrate communities that were considered 
impaired based on the Southern California IBI. Reference monitoring site macroinvertebrate 
communities have been rated unimpaired for the duration of the study. Sampling and analysis 
methodology has undergone some minor alterations, but overall results have been relatively 
consistent for all of the monitoring sites and none have shown any significant trend for 
increasing or decreasing biotic integrity. 
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1.0 INTRODUCTION 
 
WESTON was contracted by the LACDPW to perform biological assessments of various 
freshwater streams in six Los Angeles County watersheds. The goals of the program are to assess 
biological integrity and to detect biological trends and responses to pollution in receiving waters 
throughout the county Sampling and analysis followed the protocols described in the CSBP 
(Harrington, 2003) and also incorporated the Southern California IBI (Ode et al., 2005). This 
program was initiated in October 2003, with monitoring surveys conducted once per year since 
that time. 
 
The sampling protocol of the CSBP includes the collection and identification of stream benthic 
macroinvertebrates and also assesses the quality and condition of the in-stream physical habitat 
and adjacent riparian zone. Utilizing species-specific tolerance values (TVs) and community 
species composition, numerical biometric indices are calculated, allowing for the determination 
of habitat health in streams. Over time, this information is used to identify ecological trends and 
aid analyses of the appropriateness of water quality management programs (Yoder and Rankin, 
1998). Invertebrates reside in streams for periods ranging from one month to several years and 
have varying sensitivities to physical, biological, and chemical disturbances in the stream. By 
assessing the invertebrate community structure of a stream, a realistic, long-term measure of 
stream habitat health and ecological response is obtained. This information may complement 
monitoring programs that test water quality parameters, which provide a measure of habitat 
conditions only at the moment sampling occurs. The addition of bioassessment to chemical, 
bacterial, and toxicological approaches to watershed monitoring programs gives a 
comprehensive indication of water quality and the effects of ecological impacts. 
 
This report will present the results of stream bioassessment surveys of 18 monitoring reaches in 
the Los Angeles Basin, conducted from June 17 to 25, 2008 (San Gabriel River sites only) and 
from November 5 to 11, 2008. There were no significant rain events during the sampling period, 
although light to moderate rainfall occurred within a couple of weeks of the November sampling. 
A taxonomic listing of all collected benthic macroinvertebrates, biological metric and IBI 
calculations, and a discussion and analysis of the results are included in this report.  
 
 
2.0 STUDY AREA OVERVIEW 
 
The monitoring reaches assessed in this study were located in six major watersheds throughout 
Los Angeles County, including the Santa Clara River Watershed, the Santa Monica Bay 
Watershed (including the Ballona Creek Watershed and the Malibu Creek Watershed), the 
Dominguez Watershed, the Los Angeles River Watershed, and the San Gabriel River Watershed. 
The monitoring reaches are described in Table 1, and the rationale for monitoring each site is 
included. A map of the monitoring locations is shown on Figure 1. 
 
Six of the monitoring reaches (stations LALT500, LALT501, LALT502, LALT503, 14, and 19) 
were located in concrete-lined channels. Three of the monitoring reaches (stations SGUT-504, 6, 
and 17) may be considered reference sites with minimal upstream urban development.  
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Table 1. Los Angeles County Department of Public Works Stream Bioassessment Monitoring 

Stations, 2008 
 

Station Receiving 
Waterbody Location – Date Coordinates Justification 

Elevation    
(ft above 
sea level) 

San Gabriel River Watershed 
SGUT-

504 
San Gabriel River 

Mainstem 
Upper San Gabriel River 

near East Fork Road – 06/17 
N 34º 14.228’ 

W -117º 49.129’ 
Offset site for the San Gabriel River 

Watershed Monitoring Project   1,512 

SGUT-
505 

San Gabriel River 
Mainstem 

Upper San Gabriel River  
below Morris Reservoir – 

06/17 

N 34º 10.164’ 
W -117º 53.359’ 

Offset site for the San Gabriel River 
Watershed Monitoring Project  898 

   
SGLR00

190 

San Gabriel River 
Unnamed Tributary 

Lined Channel 

Lower San Gabriel River 
Tributary at Rose Hill Road –

06/25 

N 34º 00.894’ 
W -118º 02.871’ 

Offset site for the San Gabriel River 
Watershed Monitoring Project  220 

5   
SGLT-

506 

Walnut Creek  
Unlined Channel 

Walnut Channel upstream of 
San Gabriel River – 06/17 

N 34º 03.704’ 
W -117º 59.477’ 

Assess impacts of upstream land 
uses; nursery and residential area / 

San Gabriel River Watershed 
Monitoring Project Site. 

298 

Los Angeles River Watershed 

6 Arroyo Seco 
Unlined Channel 

Upstream of Arroyo Seco 
Spreading Grounds – 11/05 

N 34º 12.189’ 
W -118º 09.968’ 

Upstream reference site with minimal 
impact from residential land use 1,118 

7 Arroyo Seco 
Unlined Channel 

Arroyo Seco downstream 
from Interstate 134 – 11/05 

N 34º 08.676’ 
W -118º 09.982’ Assess impacts of residential land use 725 

LALT500 Rio Hondo 
Lined Channel 

Rio Hondo at Los Angeles 
River – 11/10 

N 33º 56.134’ 
W -118º 10.275’ 

Offset site for the Los Angeles River 
watershed-wide monitoring project; 

assess impacts of upstream land uses
82 

LALT501 Arroyo Seco 
Lined Channel 

Arroyo Seco at Los Angeles 
River – 10/11 

N 34º 04.805’ 
W -118º 13.451’ 

Offset site for the Los Angeles River 
watershed-wide monitoring project; 

assess impacts of upstream land uses
295 

8 
LALT502 

Compton Creek 
Unlined Channel 

Compton Creek upstream of 
the confluence with the Los 

Angeles River – 11/10 

N 33º 50.788’ 
W -118º 12.535’ 

Offset site for the Los Angeles River 
watershed-wide monitoring project; 

assess impacts of upstream land uses
22 

LALT503 Tujunga Wash 
Lined Channel 

Tujunga Wash at Los 
Angeles River – 10/11 

N 34º 08.900’ 
W -118º 23.344’ 

Offset site for the Los Angeles River 
watershed-wide monitoring project; 

assess impacts of upstream land uses
578 

Ballona Creek Watershed 

14 Ballona Creek 
Lined Channel 

Ballona Creek at Interstate 
405 and S. Sepulveda Blvd – 

11/05 

N 34º 00.445’ 
W -118º 23.761’ 

Original location relocated due to tidal 
influence 29 

Malibu Creek Watershed 

15 Medea Creek 
Unlined Channel 

Medea Creek at Kanan Road 
– 11/06 

 

N 34º 09.043’ 
W -118º 45.456’ 

Assess impacts of Medea Creek to 
Malibu Creek 862 

16 Las Virgenes Creek 
Unlined Channel 

Las Virgenes Creek near Los 
Angeles County line – 11/06 

N 34º 10.133’ 
W -118º 42.192’ 

Assess impacts from tributary to 
Malibu Creek 856 

17 Cold Creek 
Unlined Channel 

Cold Creek at Stunt Rd. at 
Cold Creek Preserve – 11/06

N 34º 05.707’ 
W -118º 38.918’ Upstream reference site 1,242 

18 Triunfo Creek 
Unlined Channel 

Triunfo Creek downstream of 
Troutdale Drive and nursery 

– 11/06  

N 34º 06.851’ 
W -118º 46.750’ Assess impacts of nursery 761 

Dominguez Channel Watershed 

19 Dominguez Channel 
Lined Channel 

Dominguez Channel and 
Vermont Avenue – 11/05 

N 33º 52.270’ 
W -118º 17.909’ 

Original location relocated due to tidal 
influence 3 

Santa Clara River Watershed 

1 Santa Clara River  
Unlined Channel 

Santa Clara River at The Old 
Road – 11/07 

N 34º 25.945’ 
W -118º 35.689’ 

Location of DPW mass emission 
monitoring site 1,015 

20 Bouquet Canyon 
Unlined Channel 

Bouquet Canyon Wash 
below Vasquez Canyon 

Road  – 11/07 

N 34º 28.422’ 
W -118º 28.023’ 

Assess conditions upstream of 
Diazinon findings; not sampled due to 

dry conditions 
1,512 
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3.0 METHODS 
 
A general description of the methods incorporated in the sampling program is presented below. 
WESTON personnel adhered to the protocols of the CSBP (Harrington, 2003) as closely as 
practicable, and this document may be referenced for more detailed procedural information 
(http://www.dfg.ca.gov/cabw/Field/csbpwforms.html). The sites in the Los Angeles and San 
Gabriel River Watersheds also incorporated the SWAMP physical habitat assessment protocol 
(Ode, 2007).  
 
The sampling and analysis for the 2008 survey was performed by nearly the same protocols as 
the 2006 and 2007 surveys. The last three years of surveys were different from previous surveys 
in two respects, which reflected the difference between the 1999 CSBP version and the 2003 
version. One difference was in the level of field sampling effort, where the total benthic area 
sampled was reduced from 18 ft2 to 9 ft2. The second difference was in the laboratory sample 
processing. Prior methods required three sample replicates to be processed separately with 300 
organisms removed from each replicate (900 total organisms). In the new protocol, the three 
replicate samples were combined, and a total of 500 organisms were removed from the sample. It 
did not appear that this reduction in effort affected the overall diversity of taxa, as the 2006 and 
2007 surveys had similar or greater diversity than in previous surveys (Section 4.6). One 
additional change was made in 2008 at the recommendation of SWAMP, and the 500 organism 
count was increased to 600 organisms. 
 
3.1 Sampling Site Selection 
 
A field reconnaissance of the monitoring reaches by LACDPW staff occurred prior to program 
initiation in 2003 to determine the suitability of the twenty proposed sites. Since the program 
inception, variability in rainfall amounts has resulted in some inconsistency in flow regimes at 
the monitoring sites. Station 20 – Bouquet Canyon was dry in 2008 and could not be sampled. 
Originally established stations 11, 12, and 13 in the Los Angeles River Watershed were offset in 
2008 with stations LALT500, LALT501, and LALT503 as a contribution to the Los Angeles 
River Watershed-Wide Monitoring Program (LARWMP) for the Los Angeles / San Gabriel 
River Watershed Council. Station LALT502 in Compton Creek was sampled in the same 
location as historical Station 8. The remaining ten sites were sampled in the same locations as in 
previous years. The four San Gabriel River Watershed sites (three fixed and one random) were 
sampled in June 2008 by Aquatic Bioassay and Consulting Laboratories, and those data are also 
presented in this report. 
 
3.2 Monitoring Reach Delineation 
 
The sampling points specified in the CSBP target a stream feature known as a riffle. An ideal 
riffle is an area of variable flow regimes with some surface disturbance and a relatively complex 
and stable substrate. These areas provide increased colonization potential for benthic 
invertebrates. Riffles typically support the greatest diversity of invertebrates in a stream, and by 
selecting the richest habitats available at each stream, comparability among streams is possible. 
For some of the monitoring reaches in this study, optimal riffle habitat was not always available; 
therefore, best available habitat was sampled. Best available habitat was selected based on 
complexity of substrates in the stream bed. 
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Under optimal conditions, five riffles constituted a monitoring reach, and three of these were 
randomly selected for sampling using a random number table. Given sufficient riffle width and 
length, a sampling transect perpendicular to stream flow was selected randomly in the upper 1/3 
of the riffle. In situations where the only available riffles were very short and/or narrow, the 
samples were taken to best represent available substrate types. For monitoring reaches in uniform 
concrete channels, a 150-m reach of the stream was selected, and three separate 1-m wide 
transects were randomly selected. Every monitoring reach was sampled from downstream to 
upstream. Photographs were taken of every monitoring reach, and most of the individual riffles 
were sampled. Representative photos of the monitoring reaches are presented in Appendix A. 
 
3.3 Sample Collection 
 
Once a sampling transect was established, benthic invertebrates were collected using a 1-ft wide, 
0.5-mm mesh D-frame kick-net. A 1-ft2 area upstream of the net was sampled by disrupting the 
substrate and scrubbing the cobble and boulders so that the organisms were dislodged and swept 
into the net by the current or by hand sweeping. In areas with little or no current, the substrate 
was disturbed, and the net was swept back and forth to capture the organisms. The duration of 
the sampling generally ranged from one to three minutes, depending on substrate complexity. 
Three 1-ft2 areas were sampled along each transect and were combined into one composite 
sample. The three sample points on the transect were usually taken near the right and left 
margins and in the middle of the stream, or the three sample points were selected to best 
represent the diversity of habitat types present. This procedure was repeated for the next two 
riffles until a total of nine replicate 1-ft2 samples were collected. Samples were transferred to 1-
qt jars, preserved with 95% ethanol, and returned to WESTON’s benthic laboratory for 
processing. 
 
3.4 Physical Habitat Quality Assessment 
 
For each monitoring reach sampled, the physical habitat of the stream and its adjacent banks 
were assessed using United States Environmental Protection Agency (USEPA) Rapid 
Bioassessment Protocols (Barbour et al., 1999). Habitat quality parameters were assessed to 
provide a record of the overall condition of the reach. Parameters, such as channel alteration, 
frequency of riffles, width of riparian zones, and vegetative cover, help to provide a more 
comprehensive understanding of the condition of the stream. Additionally, specific 
characteristics of the sampled riffles were recorded, including riffle length, depth, gradient, 
velocity, substrate complexity, and substrate composition.  
 
Water quality measurements were taken at each of the monitoring sites. Measurements included 
water temperature, specific conductance, pH, dissolved oxygen, turbidity, and hardness.  
 
3.5 Laboratory Processing and Analysis 
 
At the laboratory, samples were relinquished to the laboratory sample custodian. Prior to sample 
processing, technicians signed out each sample in a sample tracking log book. The sample was 
poured over a No. 35 standard testing sieve (0.5-mm stainless-steel mesh), and the ethanol was 
retained for re-use. The sample was gently rinsed with freshwater, and large debris such as wood, 
leaves, or rocks were removed. The sample was transferred to a tray marked with grids 
approximately 25 cm2 in size and was spread homogenously to a thickness of approximately 
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0.25 inch. One grid was randomly selected, and the sample material contained within the grid 
was removed and processed. In cases where the animals appeared extremely abundant, a fraction 
of the grid may have been removed. The material from the grid was examined under a 
stereomicroscope, and the invertebrates were removed, sorted into major taxonomic groups, and 
placed in vials containing 70% ethanol. This process was repeated until 600 organisms were 
removed from the sample. Organisms from a grid in excess of the 600 were placed in a separate 
vial labeled “extra animals,” so that a total abundance for the sample could be estimated. All 
sample processing information was entered onto a Stream Bioassessment Sorting Sheet 
(Appendix C). Processed material from the sample was placed in a separate jar and was labeled 
“sorted,” and the unprocessed material was returned to the original sample container, checked in 
to the sample tracking log book, and archived. Sorted material was retained for quality assurance 
(QA) purposes. 
 
All organisms were identified to standard taxonomic level I as specified in the Southwest 
Association of Freshwater Invertebrate Taxonomists List of Freshwater Invertebrate Taxa 
(SAFIT, 2006), genus level for most insects, and order or class for non-insects. The taxonomic 
levels are fixed under this document to prevent inconsistencies in taxonomic effort between 
laboratories. The level of taxonomic effort has not changed since the inception of the LACDPW 
bioassessment monitoring program in 2003, although a few minor adjustments in taxa 
determinations have been made. With the exception of some beetles, nearly all of the insects 
identified in the program were in the larval and pupal stages of development, which 
metamorphose into an aerial adult form. Nearly all of the non-insect taxa are aquatic for their 
entire life history.  
 
Quality Assurance / Quality Control—After sample processing is complete, at least 10% of the 
sample lot, or two samples processed per each technician, are checked to ensure a 90% or better 
organism removal efficiency. Results of the sorting QA/ quality control (QC) were entered onto 
the Stream Bioassessment Sorting Sheet. To ensure accuracy of the taxonomic identifications, 
10% of the samples were sent to the California Department of Fish and Game (CDFG) Aquatic 
Bioassessment Laboratory (ABL) for verification. Any discrepancies between ABL 
identifications and the original identifications were reconciled in the taxonomic database. Results 
of the sorting and taxonomic QA/QC analyses are presented in Appendix C. 
 
3.6 Data Analysis 
 
Taxonomic data were entered into an electronic file using Microsoft Word and were converted 
into a SAS® database for QA/QC and data reduction. Benthic macroinvertebrate community-
based metric values were calculated from the database. A list of the standard CSBP metrics and a 
brief description of what they signify is presented in Table 2. A taxonomic list of the 
macroinvertebrates present in each sample was created in Microsoft Excel, including the 
designated TV and functional feeding group (FFG) of each taxon. Macrophyte herbivores (mh), 
piercer herbivores (ph), omnivores (om), parasites (pa) and xylophages/wood eaters (xy) were 
combined into a group designated “other.” Also note that for some organisms identified at the 
Family level or above, a single TV or FFG was not assigned. This is because the taxa within the 
group have a broad range of tolerances or feeding strategies, and a single designation is not 
representative. 
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Table 2. Bioassessment Metrics Used to Characterize Benthic Invertebrate Communities 
 

BMI1 Metric Description Response to 
Impairment 

Richness Measures 
Taxa Richness Total number of individual taxa Decrease 
Coleopteran Taxa* Number of taxa in the insect order Coleoptera (beetles) Decrease 

EPT2 Taxa* Number of taxa in the Ephemeroptera (mayfly), Plecoptera (stonefly) 
and Trichoptera (caddisfly) insect orders Decrease 

Dipteran Taxa Number of taxa in the insect order Diptera (true flies) Increase 
Non-Insect Taxa Number of non-insect taxa Increase 
Predator Taxa* Number of taxa in the predator feeding group Decrease 

Composition Measures 
EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae Decrease 

Sensitive EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae with TVs 
between 0 and 3 Decrease 

Shannon Diversity Index General measure of sample diversity that incorporates richness and 
evenness (Shannon and Weaver, 1963) Decrease 

Margalef Diversity Measure of sample diversity weighted for richness Decrease 

Tolerance/Intolerance Measures 

TV Value between 0 and 10 of individuals designated as pollution tolerant 
(higher values) or intolerant (lower values) Increase 

Dominant Taxon Percent composition of the single most abundant taxon Increase 
Percent Chironomidae Percent composition of the tolerant dipteran family Chironomidae Increase 
Percent Intolerant 
Organisms* 

Percent of organisms in sample that are highly intolerant to impairment 
as indicated by a TV of 0, 1, or 2 Decrease 

Percent Tolerant 
Organisms 

Percent of organisms in sample that are highly tolerant to impairment 
as indicated by a TV of 8, 9, or 10 Increase 

Percent Tolerant Taxa* Percent of taxa in sample that are highly tolerant to impairment as 
indicated by a TV of 8, 9, or 10 Increase 

Percent Non-insect 
Organisms Percent of organisms in sample that are not in the Class Insecta Increase 

Percent Non-insect Taxa* Percent of taxa in sample that are not in the Class Insecta Increase 

FFGs 
Percent Collector–
Gatherers* Percent of macrobenthos that collect or gather fine particulate matter Increase 

Percent Collector–
Filterers* Percent of macrobenthos that filter fine particulate matter Increase 

Percent Scrapers Percent of macrobenthos that graze upon periphyton Increase 
Percent Predators Percent of macrobenthos that feed on other organisms Variable 
Percent Shredders Percent of macrobenthos that shreds coarse particulate matter Decrease 

Percent Other Percent of macrobenthos that are parasites, macrophyte herbivores, 
piercer herbivores, omnivores, and xylophages Variable 

Abundance 
Estimated Abundance Estimated number of organisms in entire sample   Variable 
*indicates metrics used to calculate the IBI 
1BMI = benthic macroinvertebrate 
2EPT = Ephemeroptera, Plecoptera, and Trichoptera 
Source:  modified from SDRWQCB, 1999 
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In addition to the individual metric values, a multi-metric IBI was calculated for each monitoring 
reach (Ode et al., 2005). The IBI is a quantitative scoring system for assessing the quality of 
benthic macroinvertebrate assemblages and is currently the most useful tool in reducing a 
complex macroinvertebrate data set to a qualitative rating for each monitoring reach. The IBI 
score is derived from the cumulative value of seven biological metrics (Table 2, asterisked 
metrics). The total scores were categorized into ratings of the benthic community, ranging from 
Very Poor to Very Good. It has been noted that the Southern California IBI was developed with 
very few sites located at low elevations in Los Angeles County, and future development of a 
refined IBI has been suggested. 
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4.0 RESULTS 
 
A discussion of the results of the survey is presented below. A complete listing of the benthic 
invertebrates identified at all stations and replicates are presented systematically in Appendix 
B.1. Ranked total abundance for each species at all sampling sites combined are presented in 
Appendix B.2, and the calculated metric values for each monitoring reach are presented in 
Appendix B.3.  
 
The reader may notice seeming discrepancies between the number of unique taxa listed in the 
metrics tables and the apparent number of taxa in the taxa list. This is due to the presence of 
immature or damaged specimens that were identified at a higher systematic level than the 
standard effort, but were not thought to be unique taxa. 
 

4.1 Benthic Invertebrate Community – Study Area Summary 
 
Combining all stations in the Los Angeles County study area, a total of 99 unique taxa were 
identified from 9,754 individual organisms (Appendix B.1 and Appendix B.2). The five most 
abundant taxa in descending order were chironomid midges (2,413 individuals), Oligochaetes 
(earthworms – 1,110 individuals), the mayfly (Baetis) (1,096 individuals), the black fly 
(Simulium) (972 individuals), and the Amphipod crustacean (Hyalella) (860 individuals) 
(Appendix B.2). All of these taxa are moderately to highly tolerant to habitat impairment, and 
four of the five are in the collector–gatherer feeding group. Collector–gatherers feed on organic 
detritus, algae, and various micro-organisms (Pennak, 2001; Usinger, 1956), and high 
abundances of these organisms are often associated with high levels of urban runoff (Lenat and 
Crawford, 1994). 
 

 
Midge, Chironomidae 

 
Earthworm, Oligochaeta 

 
Mayfly, Baetis 

 
Black Fly, Simulium 

 
Amphipod, Hyalella 

 
The order Diptera (true flies) had the greatest number of unique taxa identified (18 taxa), 
followed by Trichoptera (caddisflies) and Coleoptera (beetles) with 12 and 11 taxa, respectively 
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(Appendix B.1). Chironomid midges were present at all of the monitoring sites and were the 
dominant organism at six of the 17 sites. 
 

4.2 Benthic Invertebrate Community Metrics 
 
Benthic invertebrate community metric values for each monitoring reach are presented in 
Appendix B.3. A listing of the five most dominant (i.e., abundant) taxa for each monitoring reach 
is presented in Appendix B.4.  
 
Taxa Richness—Taxa richness is the total number of unique taxa in a sample. This number does 
not account for damaged or immature specimens that were identified at a higher taxonomic level 
than specified in the SAFIT list (also referred to as indiscriminate taxa). Taxa richness per 
sample ranged from six taxa at Station 16 – La Virgenes Creek to 38 taxa at Station 6 – Arroyo 
Seco (Appendix B.3). Station 18 – Triunfo Creek had the greatest taxa richness for the urban 
influenced sites. 
 
Diversity and Dominance—Two diversity indices were calculated for each site:  Shannon 
diversity, which weights for evenness of the distribution of the different taxa, and Margalef 
diversity, which weights for total number of different taxa. Shannon diversity values per station 
ranged from 0.2 at Station 16 – Las Virgenes Creek to 2.6 at Station 6 – Arroyo Seco (Appendix 
B.3). Margalef Diversity values per station ranged from 0.8 at Station 16 – Las Virgenes Creek 
to 5.8 at Station 6 – Arroyo Seco (Appendix B.3). Dominance by a single taxon ranged from 
25.2% Hyalella at Station 15 – Medea Creek to 97.2% Simulium at Station 16 – Las Virgenes 
Creek (Appendix B.4).  
 
Ephemeroptera, Plecoptera, and Trichoptera Taxa—This metric represents the number of taxa 
in the orders of Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) 
(EPT) that are collected at each station. These orders contain many taxa that are sensitive to 
impairment. Several of these taxa, including mayflies in the family Baetidae and the caddisflies, 
Cheumatopsyche, Hydropsyche, and Hydroptila, however, are tolerant to urban runoff that does 
not contain high levels of chemical pollutants. This means that percent sensitive EPT is a much 
stronger metric than total percent EPT for assessing ecological health at a site. All of the stonefly 
taxa are quite sensitive to urban runoff. 
 
The greatest number of EPT taxa (13) were collected at Station 2 (SGUT-504) – San Gabriel 
River (Appendix B.3). There were no EPT taxa collected at three of the monitoring sites, 
including Station LALT500 – Rio Hondo, Station 16 – Las Virgenes Creek, and Station 19 – 
Dominguez Channel. EPT individuals were most abundant at Station 3 (SGUT-505) – San 
Gabriel River where they comprised 78.6% of the benthic community (Appendix B.3). The most 
abundant of the EPT taxa across the survey region included the baetid mayflies, Baetis and 
Fallceon quilleri (Appendix B.2). Sensitive EPT taxa (TV 0–3) were collected at five of the sites 
but were collected in substantial numbers only at Station 17 – Cold Creek, where they comprised 
41.4% of the benthic community. The other sites with sensitive EPT taxa included Station 2 
(SGUT-504) – San Gabriel River, Station 3 (SGUT-505) – San Gabriel River, Station 6 – Arroyo 
Seco, and Station 18 – Triunfo Creek. Stoneflies (Plecoptera), all of which are highly sensitive, 
were collected at stations 2, 17, and 18. 
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Tolerance Values—For most stream macroinvertebrates, a TV has been determined for each 
taxon through prior research on the animals’ life history (Hilsenhoff, 1987). TVs range from 0, 
for organisms highly sensitive to impairments, to 10, for organisms that are highly tolerant to 
impairments. Low to moderate abundance of impairment tolerant organisms does not necessarily 
imply impairment (SDRWQCB, 2001), but more importantly, the presence of sensitive 
organisms is unlikely when a stream is impaired. The presence of highly intolerant organisms 
(TV 0–2) is likely the strongest indicator of good water quality.  
 
Average community TVs for all sites ranged from 3.9 at Station 17 – Cold Creek to 7.3 at Station 
15 – Medea Creek (Appendix B.3). Highly tolerant organisms (TV 8–10) were most abundant at 
Station 15 – Medea Creek, where high numbers of the amphipod, Hyalella, and Ostracods 
contributed to a total of 76.7% tolerant organisms. Highly tolerant organisms were least 
abundant at Station 16 – Las Virgenes Creek, where they comprised 0.2% of the community. 
Highly intolerant organisms were collected from five sites:  Station 2 (SGUT-504) – San Gabriel 
River, Station 3 (SGUT-505) – San Gabriel River, Station 6 – Arroyo Seco, Station 17 – Cold 
Creek, and Station 18 – Triunfo Creek. Highly intolerant organisms were much more abundant at 
Station 17 – Cold Creek than at any of the other sites. 
 
Functional Feeding Groups—As with TVs, FFG designations have been determined through 
prior life-history research or observations of each taxon. The percent composition of the FFGs 
provides useful information regarding benthic community function, and some feeding groups 
contain greater numbers of intolerant organisms (Table 2). In general, a more even distribution of 
the feeding groups indicates a higher quality benthic community. The information from feeding 
group composition may be particularly useful in detecting physical habitat degradation and 
impacts from urbanization. 
 
Twelve of the seventeen monitoring reaches were dominated by taxa in the collector–gatherer 
feeding group (Appendix B.1 and Appendix B.3). Four of the top five dominant taxa in the study 
region (i.e., chironomid midges, Baetis, Hyalella, and Oligochaetes) were in the collector–
gatherer feeding group and generally increase in abundance in response to urban runoff in a 
watershed. Station 2 (SGUT-504)-San Gabriel River and Station 16-Las Virgenes Creek were 
dominated by collector–filterers. Station 1 – Triunfo Creek was dominated by scrapers (snails), 
Station 6 – Arroyo Seco was dominated by predators, and Station 17 – Cold Creek was 
dominated by shredders. Stations 6 and 17 also had the greatest evenness of distribution of the 
various feeding strategies, indicating a more dynamically functioning benthic community than 
the other sites. Station LALT503 – Tujunga Wash had the greatest dominance by a single 
feeding group, where collector–gatherers comprised 99.2% of the community. 
 
Estimated Abundance—The estimated total abundance is the total number of animals predicted 
to be in the sample if the entire sample had been processed. This value was used to calculate the 
estimated number of animals living in 1 ft2 of benthic habitat. Response to moderate habitat 
impairment is often indicated by an increase in total abundance by highly tolerant organisms, 
with a corresponding decrease in taxa richness and diversity; however, severe impairment can 
result in a catastrophic decrease in total abundance. 
 
Estimated abundance ranged from 58 organisms per square foot of substrate at Station 19 – 
Dominguez Channel to 5,221 organisms per square foot at Station 5 (SGLT-506) – Walnut 
Creek (Appendix B.3). Abundance at the reference sites ranged from 197 to 397 organisms per 
square foot.  
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4.3 Physical Habitat Quality Assessment 
 
Ten parameters of the physical habitat of the monitoring reaches were scored on a 0 to 20 scale, 
thus 200 is the highest possible score. Table 3 lists the parameters and gives a brief description of 
the conditions that are most beneficial to macroinvertebrate communities. The parameters for 
assessment and their scoring ranges were established by the USEPA and were adapted for use in 
California for the CSBP. Most of the physical habitat quality parameters are scored in a 
qualitative manner, and they provide a good comparative tool for sites within a sampling 
program. Physical habitat quality scores for each monitoring reach are presented in Appendix 
B.5, and water quality data are presented in Appendix B.6. The San Gabriel River sites were 
assessed according to SWAMP protocols in which only three of the ten parameters are assessed. 
 

Table 3. Parameters Used to Characterize the Physical Habitat of a Stream Reach 
 

Parameter Conditions Assessed Optimal Conditions 

Instream Cover 

The percentage of substrate favorable for epifaunal 
colonization. Most favorable is a mix of snags, 

submerged logs, undercut banks, cobble and other stable 
habitats. 

Complex mix of stable substrates 
occupying a high percentage of 

the stream bottom. 

Embeddedness The percentage of fine sediment surrounding gravel, 
cobble, and boulder particles. 

Very little embeddedness, with 
layered substrate. 

Velocity/Depth 
Regimes 

The four velocity/depth regimes are:  slow-deep, slow-
shallow, fast-deep, and fast-shallow. 

A mix of all four regimes, 
dominated by fast-shallow. 

Sediment 
Deposition 

The percentage of bottom affected by the deposition of 
new gravel, sand, or fine sediment.  

Little or no new deposition, less 
than 5% of the bottom affected. 

Channel Flow The percentage of the stream channel filled by flowing 
water and the amount of substrate covered. 

Water reaches base of both 
lower banks and minimal amount 

of substrate is exposed. 

Channel Alteration The amount of channelization, dredging, embankments, 
or shoring structures present. 

Channelization or dredging 
absent or minimal; stream with 

normal pattern. 

Riffle Frequency The frequency of occurrence of riffle habitat.  Occurrence of riffles frequent, 
with variety of habitat. 

Bank Stability Evidence of erosion or bank failure. Evidence of erosion and bank 
failure absent or minimal. 

Vegetative 
Protection 

The percent cover by undisturbed, native vegetation on 
the streambank surfaces and immediate riparian zones.  

More than 90% of the 
streambank surfaces covered by 

native vegetation. 

Riparian 
Vegetative Zone 

Width 

The width of native riparian vegetation along both 
streambanks. 

Width of riparian zone more than 
18 m; human activities have not 

impacted zone. 
Source:  CSBP, 1999 
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Total physical habitat quality scores ranged from 66 at Station LALT500 to 170 at Station 17 – 
Cold Creek. Other sites with high quality physical habitats included Station 2 (SGUT-504) – San 
Gabriel River, Station 3 (SGUT-505) – San Gabriel River, and Station 6 – Arroyo Seco. Under 
the current scoring protocol, concrete-lined channels are somewhat over-scored due to high 
ratings in categories, such as Embeddedness, Sediment Deposition, and Bank Stability. The 
scores are effective at ranking the sites in the proper order based on overall quality.  Below are 
photographic examples of sites with good physical habitat quality (top row) and poor physical 
habitat quality (bottom row). 
 

 
Site 6 – Arroyo Seco 

 
Site 7 – Arroyo Seco 

 
Site 17 – Cold Creek 

 
LALT500 – Rio Hondo 

 
SGLR00190 

 
Site 8 – LALT502 Compton Creek 

 
Water quality measurements at most of the monitoring sites did not indicate severe impairment. 
Values for pH at most of the sites were between 7.2 and 8.8, although Station LALT500 – Rio 
Hondo was quite high with a value of 10.2. Specific conductance, a general indicator of 
dissolved solids, was moderate to low at all sites except Station 15 – Medea Creek and Station 
16 – Las Virgenes Creek, which had values of 3.070 mg/L and 2.413 mg/L, respectively. 
Hardness measures ranged from 100 mg/L CaCO3 at Station 16 – Las Virgenes Creek to 1600 
mg/L CaCO3 at Station 15 – Medea Creek. These two sites, similar to past surveys, were outliers 
and the remaining sites had hardness values from 182–852 mg/L. Excessive salts, metallic 
cations (e.g., calcium, magnesium, and ferrous iron), and limestone formations can naturally 
elevate water hardness (Sawyer and McCarty, 1978). Dissolved oxygen levels ranged from 3.01 
mg/L at Station 18 – Triunfo Creek to 18.35 mg/L at Station LALT500 – Rio Hondo. Station 8 – 
Compton Creek also had a low dissolved oxygen value of 4.24 mg/L. Water temperatures were 
quite variable throughout the county ranging from 13.9°C (57.2 °F) at Station 17 – Cold Creek to 
34.8 degrees C (94.6°F) at Station 5 (SGLT-506) – Walnut Channel. Turbidity, a measure of 
water clarity (clear waters have low nephelometric turbidity unit (ntu) values), was relatively low 
at most sites, and the most turbid water was at Station 16 – Las Virgenes Creek, with a value of 
93.9 ntu. 
 
Additional water chemistry testing was performed for the four Los Angeles River tributary sites 
for the LARWMP, and results are presented in Appendix B.7. Analyses included nutrients and 
other general chemical constituents, organophosphorus pesticides, dissolved metals, and total 
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metals. Most of the general chemical constituents were highest at Station 8 (LALT502)-Compton 
Creek with the exception of nitrate and nitrite, which were highest at Station LALT501-Arroyo 
Seco. Organophosphorus pesticides were generally below the test detection limits at all of the 
stations. The single exception was Malathion, which was present at Station 8 (LALT502)-
Compton Creek at a level of 66.8 ng/L. Compton Creek also tended to have higher levels of 
dissolved and total metals than the other sites, with a few notable exceptions.  Station LALT500-
Rio Hondo had the highest levels of dissolved selenium, total lead, and total zinc while Station 
LALT503-Tujunga Wash had the highest level of total copper.  Many of the dissolved and total 
metals were below the detection limits at all of the sites. 
 

4.4 Index of Biotic Integrity 
 
In 2004, a Southern California IBI was developed to cover the region extending from southern 
Monterey County to the Mexican border (Ode et al., 2005). The IBI gives a single quantified 
score to a site based on a multi-metric evaluation technique, and the scores may be compared 
across seasons and years of a monitoring program to give an indication of trends over time. The 
CDFG developed the IBI based on a multi-year comprehensive assessment of reference and non-
reference conditions in Southern California to establish an expected range of benthic invertebrate 
community structure in the region. It is possible that this IBI may be refined in the future, as it 
has been noted that it may lack strength when assessing low gradient or low elevation sites (due 
to the rarity of reference streams in Southern California with these characteristics). 
 
 

Table 4. Index of Biotic Integrity Scoring Ranges 
 

Metric 
Score 

Number 
Coleoptera 

Taxa 
Number 

EPT Taxa 
Number 
Predator 

Taxa 

Percent 
CF and CG 
Individuals 

Percent 
Intolerant 

Individuals 

Percent 
Non-Insect 

Taxa 

Percent 
Tolerant 

Taxa 

10 >5 >17 >12 0–59 25–100 0–8 0–4 
9   16–17 12 60–63 23–24 9–12 5–8 
8 5 15 11 64–67 21–22 13–17 9–12 
7 4 13–14 10 68–71 19–20 18–21 13–16 
6   11–12 9 72–75 16–18 22–25 17–19 
5 3 9–10 8 76–80 13–15 26–29 20–22 
4 2 7–8 7 81–84 10–12 30–34 23–25 
3   5–6 6 85–88 7–9 35–38 26–29 
2 1 4 5 89–92 4–6 39–42 30–33 
1   2–3 4 93–96 1–3 43–46 34–37 
0 0 0–1 0–3 97–100 0 47–100 38–100 

Cumulative Ratings:  Very Poor:   0–13    Poor:  14–26    Fair:  27–40    Good:  41–55    Very Good:  56–70 

 Source:  Ode et al., 2005 

 
Ode et al. (2005) selected seven metrics that showed a strong and predictable response to 
ecological impacts and stressors to calculate the IBI (Table 4). The seven metrics include 
Number Coleoptera Taxa, Number EPT Taxa, Number Predator Taxa, Percent Collector–
Filterers plus Collector–Gatherers, Percent Intolerant Individuals, Percent Non-Insect Taxa, and 
Percent Tolerant Taxa. Each metric value was given a score from 0 to 10, and the scores were 
added to give a final IBI score; the highest possible total score was 70 (this score was often 
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normalized to a 0–100 scale; the raw IBI scores are presented in this report). Each final score 
was then classified into rating categories ranging from Very Poor to Very Good. Table 4 shows 
the metric scoring ranges and rating categories for the Southern California IBI.  
 
The IBI is quite effective for broadly identifying impairment, and the boundary between Fair and 
Poor (IBI score of 26) is considered to be the threshold for impairment. It must be noted that 
small differences in IBI scores are not significant and may be due to natural biological variability 
within a stream reach. Ode et al. determined that the minimum detectable difference between IBI 
scores is approximately 9 points (on the 0–70 point scale), thus two site scores must be at least 9 
points apart from one another to determine one is of significantly higher quality than the other. 
 
The total IBI scores for each monitoring reach are shown on Figure 2 and Figure 3. A complete 
list of the mean metric values, individual IBI scores, and the total IBI scores are presented in 
Appendix B.8. 
 
The 17 monitoring reaches in Los Angeles County had IBI ratings ranging from Good to Very 
Poor. Three of the sites were rated above the level of impairment (Fair and above), including 
SGUT-504 – San Gabriel River, Station 6 – Arroyo Seco, and Station 17 – Cold Creek. Station 
1 – Santa Clara River was very close to the impairment threshold and was the highest rated 
urban-influenced site. The remaining sites had IBI scores of 18 or lower, and Station 19 – 
Dominguez Channel was the lowest rated site with an IBI score of 1.  
 
Comparison of Concrete-Lined Channels and Unlined Channels 
In the 2008 survey, six sites were located in concrete-lined channels, including stations 14, 19, 
LALT500, LALT501, LALT503, and SGLR00190. A concrete substrate is considered inferior 
for macroinvertebrate colonization compared to a more complex natural substrate (e.g., 
substrates of layered cobblestone, plant stems, and wood). The concrete-lined channels generally 
had minimal coarse organic food sources and riparian canopy and had uniform water flow 
characteristics consisting of flat runs rather than true riffles. Concrete-lined channel sites 
typically had a relatively thick periphyton layer containing detritus and micro-organisms which 
provide the primary food resources for macroinvertebrates. Physical habitat scores for these sites 
are somewhat elevated due to very stable bank conditions, and they typically have ample flow 
volume due to persistent urban runoff (Appendix D, Physical Habitat Quality Data Sheets). 
 
In 2008, the concrete-lined channel sites had IBI scores of 6 or less and benthic quality ratings of 
Very Poor (Figure 4). It is reasonable to infer that the poorer quality physical habitats of the 
concrete-lined channel sites had a deleterious effect on benthic community quality and the IBI 
scores in the lower watershed stream reaches, but since these sites were dominated by urban 
runoff, water quality may have had an additional impact. 
 
The Mann-Whitney test was used to determine if the IBI scores for unlined sites were 
statistically different from IBI scores at concrete-lined sites. This test is a non-parametric 
alternative to the two-sample t-test. Instead of using the actual values of the data set, ranks of the 
data are used. More detailed methods may be found in Biostatistical Analysis (Zar, 1999). There 
was no differentiation between the number of samples collected at each site. All results for the 
two groups were pooled together, and the two groups were compared.  
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The hypothesis was tested at an alpha of 0.05: 
 

H0:  Unlined = Lined 
Ha:  Unlined ≠ Lined 

 
The test was run using two scenarios, both with and without the reference sites, and no 
exclusions were made based on location (i.e., upper or lower) in the watershed.  
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The results of the analysis indicated that in both scenarios the null hypothesis was rejected, and 
the alternate was accepted. This means that the IBI scores at unlined sites were statistically 
different, overall, than the IBI scores at concrete-lined sites (p=<0.001, without reference sites; 
p=<0.001, with reference sites). On Figure 5, a visual comparison of the two groups is presented. 
One version does not include reference sites in the unlined group, whereas the other includes 
reference sites in the unlined group. Without considering reference sites, the mean IBI scores of 
the unlined sites are higher than the 75th percentile (top of the shaded box) of the concrete-lined 
sites. When reference sites are considered, this difference is increased, and the unlined sites are 
clearly statistically superior to the concrete-lined sites.  
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Figure 5. Comparison of Lined and Unlined Channel Sites, 2008 
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Comparison of Index of Biotic Integrity Scores and Elevation 
To examine the relationship of IBI scores and elevation, a Spearman rank correlation was 
conducted for IBI score versus elevation. The correlation coefficient for 2008 IBI versus 
elevation was 0.789. The correlation was significant based on an alpha of 0.05 and 18 samples. 
These results indicate that site IBI scores are significantly correlated to elevation.  
 
Cluster Analysis 
To determine if the concrete-lined channel sites supported unique benthic communities, a cluster 
analysis was performed to look for similarities between site location and community structure 
(Figure 6). The analysis is based on a two-way Bray-Curtis similarity index calculated on 
relative abundances of taxa by station. Stations with similar communities of taxa will cluster 
together; likewise taxa that occur at the same stations will cluster together. The results are 
portrayed in a two-way table that shows the relative abundance of each taxon by station.  
 
Results of the cluster analysis show four major species clusters and three station clusters, labeled 
one through four and A through C, respectively and highlighted by bold red lines (Figure 6). The 
2008 species clusters were more discreet than in some of the previous surveys. 
 
Overall station clustering showed that clusters A and B (i.e., urbanized sites) had the greatest 
degree of separation from cluster C (i.e., reference sites). Station cluster A contained the mid 
elevation urban sites and was substantially separated from cluster B, which contained the low 
elevation urban sites. The fully concrete-lined channels were mostly clustered together in station 
cluster B. The clusters seemed more strongly correlated with stream physical characteristics, 
elevation, and IBI ratings, and to a lesser degree by the individual taxa present. The strongest 
station pairings as a result of taxa commonality were stations 17 and 6 and stations SGUT-504 
and SGUT-505.  
 
Species clusters fell into two primary groups (clusters 1 and 2 and clusters 3 and 4) that appeared 
to be characterized by ubiquity and TV. Clusters 1 and 2 contained nine of the ten most abundant 
organisms as well as many other highly tolerant taxa that were ubiquitous throughout the study 
region. Species clusters 3 and 4 contained all of the highly sensitive taxa found at Station 18 and 
the reference sites of station cluster C. 
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Figure 6. Cluster Analysis of Stations and Taxa for Los Angeles County Department of 

Public Works Bioassessment Monitoring Sites, 2008 
(concrete-lined sites highlighted in green) 
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4.5 Comparison of 2003 through 2008 Survey Results 
 
Information from the 2003–2007 studies (BonTerra, 
2004; WESTON, 2005; WESTON, 2006; WESTON, 
2007; WESTON, 2008) was compared to the 2008 data 
to assess the year-to-year variance and trends in biotic 
integrity of the streams. Monitoring reaches were 
relocated in very close proximity to previous years’ 
surveys and were sampled at the same time of year (mid 
fall), except for the four San Gabriel River Watershed 
sites, which were sampled in June. One other site, 
Station 19 – Dominguez Channel, was moved 
approximately 0.5 mile upstream starting in 2006 due to 
high salinity (tidal influence) detected at the original 
site. The laboratory and data reduction procedures 
remained unchanged for the first three survey years. The 
2006 and 2007 surveys differed in the level of laboratory 
processing of benthic samples, with a total of 500 
organisms processed versus 900 for previous surveys. 
This likely did not affect the IBI scores, as the 900 count 
samples of the old method were randomly reduced to 
500 organisms for IBI calculation. This number was 
then increased to 600 organisms in 2008. Note that the 
2006 to 2008 surveys with the reduced level of 
organisms processed had greater cumulative diversity of 
taxa across the county than previous surveys. 
 
Regional macroinvertebrate community structure was 
relatively similar in all six survey years, and the ten 
most abundant taxa remained fairly consistent. 
Additionally, sites with unique, high quality 
communities (e.g., Station 6 – Arroyo Seco and Station 
17 – Cold Creek) also showed taxonomic consistency. 
The 2008 survey collected the greatest number of unique 
taxa study-wide: 99, compared to 94 in 2007, 96 in 
2006, 81 in 2005, 73 in 2004, and 88 in 2003.  
 
Mean Metric Analysis, 2003–2008 
Table 5 shows the mean biological metric values of four 
individual metrics that are considered strong indicators 
of ecological health. Concrete-lined channel sites are shaded in gray, and the top three metric 
values are highlighted in green. Note that a low value for percent collector–filterers plus 
collector–gatherers is an indication of good ecological conditions. 

 
Station 1 – Santa Clara River 

November 2004 
 

 
Station 1 – Santa Clara River 

November 2005 
 

 
Station 1 – Santa Clara River 

October 2006 
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Table 5. Selected Metric Values – Mean of 2003–2008 Surveys  
(concrete-lined channels are shaded in gray, top three metric values are  

highlighted in green) 

Monitoring Reach / Station Number Taxa 
Richness 

EPT   
Taxa 

Percent 
Intolerant 

Taxa 

Percent Collector 
Filterers plus Collector 

Gatherers 
Santa Clara River 1 20.0 4.0 0% 69.4% 

Coyote Creek** 2 11.5 1.5 0% 89.5% 

Coyote Creek* 2A 10.0 4.0 0% 99.0% 

San Jose Creek** 3 10.5 2.0 0% 84.0% 

San Gabriel River** 4 24.0 12.0 3.1% 85.0% 
Walnut Channel (SGLT-506) 5 14.5 2.0 0% 86.7% 

Arroyo Seco**** 6 34.3 10.6 1.7 51.0% 
Arroyo Seco 7 15.5 2.8 0% 84.5% 

Compton Creek (LALT502) 8 12.2 1.5 0% 92.2% 

Zone 1 Ditch* 9 21.0 5.0 0% 74.0% 
Eaton Wash 10 – – – – 

LALT500*  11 0 0% 97.9% 
LALT501*  16 3 0% 98.9% 
LALT503*  10 1 0% 99.2% 

Los Angeles River 11 10.0 1.0 0% 98.2% 
Los Angeles River 12 9.6 2.2 0% 90.3% 
Los Angeles River 13 11.4 2.0 0% 94.7% 

Ballona Creek 14 10.5 1.8 0% 94.8% 
Medea Creek 15 11.7 1.0 0% 82.4% 

Las Virgenes*** 16 16.8 1.9 1.3% 89.8% 
Cold Creek 17 29.8 11.0 34.5% 22.3% 

Triunfo Creek***** 18 26.8 2.8 0.4% 64.4% 
Dominguez Channel 19 9.3 0 0% 94.7% 

Bouquet Canyon 20 – – – – 
SGUT-504*** 2 26.0 12.3 8.8% 83.0% 
SGUT-505*** 3 25.3 9.4 2.0 77.0% 
SGLR00190  7.0 0.0 0% 73.5% 

SGLR-043*  13.0 0.0 0% 74.0% 

SGLR-047*  11.0 0.0 0% 90.0% 

SGLR-051*  15.0 3.0 0% 72.0% 

SGLR-063*  14.0 3.0 0% 79.4% 
SGM-110*   4.0 1.0 0% 100.0% 

*Sampled one year 
**Sampled two years 
***Sampled three years 
****Sampled four years 
*****Sampled five years 
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Overall, most of the concrete-lined channels had lower taxa richness and lower EPT taxa 
diversity, had no intolerant taxa present, and had higher percentages of collector–filterers plus 
collector–gatherers than the unlined sites. 
 
Mean taxa richness ranged from 34.3 taxa at Station 6 – Arroyo Seco to 4.0 taxa at SGM-110 – 
San Gabriel River (Table 5). Most of the lower watershed sites had mean taxa richness values in 
the range of nine to 15 taxa per survey. The mid-watershed to upper watershed sites had mean 
taxa richness in the range of approximately 17–34 taxa, with the exception of Station 15 – Medea 
Creek, which had a mean of 11.7 taxa per survey. The number of EPT taxa was quite variable, 
and five sites had considerably greater EPT diversity than the other sites. Station 4 – San Gabriel 
River, Station 2 (SGUT-504) – San Gabriel River, Station 3 (SGUT-505) – San Gabriel River, 
Station 6 – Arroyo Seco, and Station 17 – Cold Creek had mean EPT taxa richness ranging from 
9.4 to 12.3, whereas the other sites averaged 5.0 or less EPT taxa. The lower watershed sites 
typically had three or fewer EPT taxa, most frequently consisting of the mayflies, Baetis and 
Fallceon quilleri, and the caddisfly, Hydroptila (Appendix B.1). 
 
The metric percent intolerant taxa is perhaps the strongest indicator of good water quality 
conditions, but the metric lacks gradation for moderately to highly impaired waterbodies as these 
intolerant taxa are typically absent. Station 17 – Cold Creek had an average of 34.5% intolerant 
taxa per survey, and the next highest site, Station SGUT-504, had 8.8%.Twenty-three of the 30 
sites sampled had no intolerant taxa collected over the six years of surveys, and all but one 
(Station 15 – Medea Creek) of these were located in the lower reaches of the watersheds. 
 
Mean percent collector–filterers plus collector–gatherers (CF and CG) ranged from 22.3% at 
Station 17 – Cold Creek to 100.0% at SGM-110 – San Gabriel River. Most of the lower 
watershed sites had greater than 80% of the benthic community using these two feeding 
strategies. This metric must be interpreted with care, for in some situations, a high abundance of 
impairment-tolerant organisms can occur that are not in these two feeding groups, thus reducing 
the percent CF and CG. A notable example of this occurred in 2006 at Station 18 – Triunfo 
Creek where, although a high abundance of snails (scrapers) were present, this site also had one 
of the highest percent tolerant taxa in the county Conversely, a high number of organisms in the 
CF and CG feeding group may be present, while the overall community may have many 
organisms with low tolerance values. 
 
Index of Biotic Integrity Scores, 2003–2008 
Table 6 presents the IBI scores of all stations for all surveys as well as the mean IBI scores, and 
Figure 7 shows the mean IBI scores graphically. Station 17 – Cold Creek was the highest rated 
site in all six surveys. Station 6 – Arroyo Seco was the second highest rated site for every survey 
in which it was sampled. The highest rated non-reference sites per survey year were Station 1 – 
Santa Clara River (2004, 2006, 2007, and 2008), Station 16 – Las Virgenes Creek (2005), and 
Station 18 – Triunfo Creek (2003). The mean IBI scores for these three sites were also the 
highest for non-reference sites. 
 
When assessing trends of IBI scores, the minimum detectable difference of nine points must be 
considered. It is not apparent that any of the sites have trended upward or downward greater than 
this range for more than one or two surveys (Table 6). Most sites have shown a seeming random 
up-and-down pattern in IBI scores that could be due to natural biological variability or physical 
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factors such as seasonal rainfall amounts. IBI scores at most of the sites in the study were 
relatively consistent from 2003 thru 2008. Most of the concrete-lined channel sites have varied 
by approximately 5 to 9 IBI points over the six surveys, whereas the natural bottom sites 
typically varied by eight to 13 points. Only one of the sites (Station 1 – Santa Clara River) varied 
across more than two quality rating categories (i.e., rated Very Poor in one survey and rated Fair 
in another). This site had the greatest variability in IBI scores, with a 17-point range between the 
high and low score. This result was likely due to the sandy substrate at the site which was 
severely eroded by the heavy storm flows during the Winter of 2004/2005, and the site had an 
IBI score of 10 for that year (see photos above). The apparent impact of the scouring flows 
included a substantial increase in collector individuals and a decrease in predator taxa diversity. 
For the 2006 to 2008, surveys of the Santa Clara River Site had recovered significantly, and in 
2007, the IBI score rated the site unimpaired.  
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Table 6. Comparison of Index of Biotic Integrity Scores 2003–2008 

Monitoring Reach / Station Number 
IBI 

Score 
2003 

IBI 
Score 
2004 

IBI 
Score 
2005 

IBI 
Score 
2006 

IBI 
Score 
2007 

IBI 
Score 
2008 

Mean 
IBI 

Score 
Cold Creek 17 42 52 49 53 52 55 50.5 
Arroyo Seco 6 Dry Dry 38 50 40 42 42.5 

San Gabriel River (SGUT-504) 2 Not 
Sampled 

Not 
Sampled 

Not 
Sampled 42 34 33 36.3 

San Gabriel River   4 30 38 Not 
Sampled 

Not 
Sampled 

Not 
Sampled 

Not 
Sampled 34.0 

San Gabriel River (SGUT-505) 3 Not 
Sampled 

Not 
Sampled 

Not 
Sampled 20 25 18 21.0 

Santa Clara River 1 21 19 10 24 27 24 20.8 
Las Virgenes 16 Dry Dry 27 17 20 16 20.0 
Triunfo Creek 18 22 Dry 20 18 19 15 18.8 
Arroyo Seco 7 11 9 12 17 11 18 13.0 

Los Angeles River 12 11 9 9 7 17 Not 
Sampled 10.6 

San Jose Creek 3 8 10 Not 
Sampled 

Not 
Sampled 

Not 
Sampled 

Not 
Sampled 9.0 

San Gabriel River (SGLT-506) 5 7 7 8 9 17 5 8.8 
Ballona Creek 14 6 10 7 5 10 4 7.0 

Coyote Creek 2A 3 9 Not 
Sampled 

Not 
Sampled 

Not 
Sampled 

Not 
Sampled 6.0 

Medea Creek 15 3 5 7 4 2 7 4.7 

Los Angeles River 13 2 7 6 1 4 Not 
Sampled 4.0 

Compton Creek 8 1 3 4 6 6 3 3.8 

Coyote Creek 2 3 2 Not 
Sampled 

Not 
Sampled 

Not 
Sampled 

Not 
Sampled 2.5 

Los Angeles River 11 1 3 7 0 0 Not 
Sampled 2.2 

Dominguez Channel 19 3 6 0 1 0 1 1.8 
Sites Sampled Once or Not Sampled 

Los Angeles River – Rio 
Hondo LALT500   Not 

Sampled 
Not 

Sampled 
Not 

Sampled 
Not 

Sampled 
Not 

Sampled 3 3.0 

Los Angeles River – Arroyo 
Seco   LALT501   Not 

Sampled 
Not 

Sampled 
Not 

Sampled 
Not 

Sampled 
Not 

Sampled 3 3.0 

Los Angeles River – Tujunga 
Wash   LALT503   Not 

Sampled 
Not 

Sampled 
Not 

Sampled 
Not 

Sampled 
Not 

Sampled 2 2.0 

San Gabriel River 
(SGLR00190)   Not 

Sampled 
Not 

Sampled 
Not 

Sampled 
Not 

Sampled 
Not 

Sampled     

San Gabriel River (SGM-110)   Not 
Sampled 

Not 
Sampled 

Not 
Sampled 

Not 
Sampled 19 Not 

Sampled 19.0 

San Gabriel River (SGLR-063)   Not 
Sampled 

Not 
Sampled 

Not 
Sampled 17 Not 

Sampled 
Not 

Sampled 17.0 

Carbon Creek (SGLR-051)   Not 
Sampled 

Not 
Sampled 10 Not 

Sampled 
Not 

Sampled 
Not 

Sampled 10.0 

San Gabriel River (SGLR-047)   Not 
Sampled 

Not 
Sampled 14 Not 

Sampled 
Not 

Sampled 
Not 

Sampled 14.0 

San Gabriel River (SGLR-043)   Not 
Sampled 

Not 
Sampled 21 Not 

Sampled 
Not 

Sampled 
Not 

Sampled 21.0 

Zone 1 Ditch 9 20.0 Dry Dry Dry Dry Dry 20.0 
Eaton Wash 10 Dry Dry Dry Dry Dry Dry na 

Bouquet Canyon 20 Dry Dry Dry Dry Dry Dry na 
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Comparison of Concrete-Lined Channels and Unlined Channels, 2003–2008 
Since the beginning of the bioassessment monitoring program in 2003, 14 of the monitoring 
reaches have been sampled in concrete-lined channels (stations LALT500, LALT501, LALT503, 
SGLR00190, SGLR-043, SGLR-047, SGLR-051, SGLR-063, SGM-110, 2/2A, 12, 13, 14, and 
19), and one (Station 11) was partially lined with concrete. 
 
All of the concrete-lined channel sites had mean IBI scores that were rated Poor and Very Poor 
(Figure 8). The concrete-lined sites in the lower San Gabriel River (stations SGLR-043, SGLR-
047, SGLR-063, and SGM-110) received ratings of Poor, except for Station 2 which was rated 
Very Poor. The concrete-lined sites in Los Angeles River, Ballona Creek, and Dominguez 
Channel (stations LALT500, LALT501, LALT503, 12, 13, 14, and 19) had IBI scores in the 
Very Poor range. Through 2007, the IBI scores of the concrete-lined channel sites were evenly 
distributed among the other lower-watershed urban sites (excluding stations 4, 6, 17, SGUT-504, 
and SGUT-505, which are upper watershed sites). In 2008, the addition of four new concrete-
lined sites, all of which had very low IBI scores, increased the concentration of concrete-lined 
sites at the low end of the IBI scale. As noted in Section 4.4, above, the poorer quality physical 
habitats of the concrete-lined channel sites likely had a deleterious effect on IBI scores in the 
lower watershed stream reaches, but also, since these sites were dominated by urban runoff, 
water quality may have had an additional impact. 
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The Mann-Whitney test was again used to determine if the IBI scores for unlined sites were 
statistically different from IBI scores at concrete-lined sites for all surveys, both with and 
without the reference sites.  
 
The results of the analysis indicated that in both scenarios the null hypothesis was rejected, and 
the alternate was accepted. This means that the IBI scores at unlined sites were statistically 
different, overall, than the IBI scores at concrete-lined sites (p=<0.001, without reference sites; 
p=<0.001, with reference sites). On Figure 9, the mean IBI scores of the unlined sites are slightly 
higher than the 75th percentile (top of the shaded box) of the concrete-lined sites. When reference 
sites are considered, this difference is increased, and the unlined sites are clearly statistically 
superior to the concrete-lined sites. This difference is much less than when using the 2008 survey 
data only (Section 4.4). 
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Figure 9. Comparison of Concrete-Lined and Unlined Channel Sites, 2003–2008  

(0–70 scale) 
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Comparison of Index of Biotic Integrity Scores and Elevation, 2003–2008 
To examine the relationship of IBI scores and elevation for all surveys, a Spearman rank 
correlation was conducted for the mean of all IBI scores versus elevation. The correlation 
coefficient for mean IBI versus elevation was 0.685. These results indicate that site IBI scores 
were significantly correlated to elevation, although the correlation was somewhat weaker than 
the correlation made using 2008 data only, when the coefficient of correlation was 0.789 
(Section 4.4).  
 
Cluster Analysis, 2003–2008 
A two-way Bray-Curtis similarity index was calculated on relative abundances of all taxa by 
station for all surveys (Figure 10). There were five major species clusters and four major station 
clusters. Species cluster 1 contained most of the ubiquitous taxa that were highly abundant 
and/or collected at most stations. Species clusters 2 and 3 were characterized by taxa that are 
relatively rare but with moderate to high TVs (e.g., beetles, damselflies, and dragonflies). 
Species clusters 4 and 5 were characterized by EPT taxa with low TVs collected primarily at the 
reference sites. 
 
Station clustering for all survey years was somewhat vague beyond a primary separation of the 
higher elevation reference sites (station cluster D) from all of the urban influenced sites. The 
mid-elevation natural channel sites formed subclusters at the lower cluster-distance levels, but 
the major clusters combined concrete-lined and unlined sites as well as mid-elevation and low-
elevation sites.  
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5.0 SUMMARY 
 
Seventeen receiving water monitoring reaches representing six watersheds in Los Angeles 
County were sampled for benthic macroinvertebrates and were assessed for physical habitat 
quality in November 2008. The monitoring reaches were located to provide an assessment of 
possible impacts associated with urban runoff and to evaluate the biological conditions for trend 
analysis of the benthic macroinvertebrate communities of the county. Since program inception in 
2003, a total of 30 different sites have been sampled.  
 
Taxonomic evaluation of the 2008 samples yielded 99 different taxa from 10,353 individual 
organisms by SAFIT level I taxonomic effort. The most abundant organisms collected 
throughout the county were midges of the family Chironomidae, which were present at every 
monitoring site. The majority of organisms collected from the urban monitoring reaches were 
moderately or highly tolerant to stream impairments, and most of the sites were dominated by 
organisms in the collector–gatherer feeding guild.  
 
The IBI scores of the monitoring reaches ranged from 1 to 55 out of a possible 70 points, and the 
benthic macroinvertebrate communities were rated from Very Poor to Good. Station 17 – Cold 
Creek was the highest rated site, and Station 6 – Arroyo Seco was the second highest rated site, 
with IBI scores of 55 and 42, respectively. Six of the monitoring reaches were located in highly 
modified, concrete-lined urban water courses, and these sites had IBI ratings of Very Poor. 
Analysis of individual metrics as well as total IBI scores showed that monitoring sites located in 
the lower watershed areas had lower quality benthic communities than sites located in the mid to 
upper reaches of the watersheds. 
 
Comparison of the IBI scores for the six survey years through 2008 did not indicate any 
substantial trend towards degradation or improvement at any of the sites. Two of the sites had the 
highest IBI scores since 2003 in 2008, including Station 7 – Arroyo Seco and Station 17 – Cold 
Creek. Six sites had their lowest IBI scores in 2008, although none varied from each site’s mean 
score (mean of up to five previous surveys) significantly. 
 
An analysis of the difference between concrete-lined sites and unlined sites indicated that there 
was a statistically significant difference in IBI scores at sites located in the lower watershed 
areas. When reference sites were added to the analysis, the difference in IBI scores between 
concrete-lined sites and unlined sites was of greater significance. The difference was greater for 
the 2008 data than for all data from 2003 to 2008. An additional analysis comparing IBI scores to 
site elevation indicated that there was a statistically significant and positive correlation between 
IBI score and elevation. 
 
Two-way cluster analysis of 2008 taxa and stations indicated some clustering by taxa, wheras the 
stations appeared to cluster according to site physical conditions and total IBI score, with few 
taxa contributing to the station associations. Upper watershed sites with natural channels had the 
strongest clustering, lower watershed channelized sites with soft bottoms clustered together, and 
fully concrete-lined sites clustered together. The lower watershed sites were populated primarily 
with abundant, ubiquitous, and opportunistic organisms that were common to most sites, whereas 
the upper watershed sites had fairly distinctive benthic communities with a number of unique 
taxa present at each site. Cluster analysis of all 2003 to 2008 data had similar results to the 2008 
data, with station physical characteristics appearing to drive the clustering among the urban 
influenced sites.  
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BALLONA CREEK WATERSHED
TRASH TOTAL MAXIMUM DAILY LOAD MONITORING AND ANNUAL REPORT

IMPLEMENTATION YEAR 6
OCTOBER 1, 2008, to SEPTEMBER 30, 2009

Background

On August 1, 2002, the California Regional Water Quality Control Board — Los Angeles
Region (Regional Board) adopted the Ballona Creek Trash Total Maximum Daily Load
(TMDL). The TMDL implementation schedule requires a 10 percent progressive
reduction of the trash baseline load each year starting two years (2004) after the
establishment of the TMDL until the numeric target of zero trash is achieved (2015).
Accordingly, during Implementation Year 6 (October 1, 2008, to September 30, 2009), a
50 percent reduction of the baseline load is required within the Los Angeles County
(County)-unincorporated areas.

Potential Point Sources and Responsible Jurisdictions

There are 310 catch basins that collect runoff from County-unincorporated communities
located within the Ballona Creek Watershed. There are five County-unincorporated
communities and six cities within the Ballona Creek Watershed (attached
Implementation Areas Map). Unincorporated communities make up 4.80 percent of the
Ballona Creek Watershed. Pursuant to the TMDL, the County is responsible for the
point-source trash contributed by the County-unincorporated communities within the
Ballona Creek Watershed.

Monitoring and Implementation

In February 2004, the County submitted the Trash Baseline Monitoring Report for the
Los Angeles and Ballona Creek Watersheds as required by the TMDL. Five land-use
categories were monitored and a baseline waste load allocation value was calculated
based on the monitoring results. Also, Automatic Retractable Screen partial-capture
devices were monitored for this report. In April 2007, after extensive research, testing,
and development, the County submitted the Full-Capture Device Technical Report' for
the connector pipe screen (CPS) device to the Regional Board. The CPS device 2 was
subsequently certified by the Regional Board as a full-capture device on August 1,
2007. After the Regional Board certified the CPS as a full-capture device, the County
changed its implementation strategy from partial capture with trash monitoring to
installation of full-capture devices.

Technical Report - Connector Pipe Screen Design (Full-Capture TMDL Compliance, Screen and Bypassing Sizing
Requirements). Dated April 2007.

2 The list of Executive Officer approved full-capture systems is available at the following site:
http://www.waterboards.ca.gov/losangeles/water issues/programs/tmdl/full capture certification .shtml

Page 1 of 2
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A full-capture device requires no monitoring since it has been certified to trap all
particles retained by a 5-millimeter mesh screen and has a design treatment capacity of
no less than the peak-flow rate resulting from a one-year, one-hour storm. The County
is installing full-capture systems in all Ballona Creek Watershed County-unincorporated
areas. Therefore, no additional baseline and compliance monitoring is necessary.

Completed Full-Capture Retrofits

The first phase of the Full-Capture Project included retrofitting 225 of the total 310 catch
basins with full-capture devices, yielding a 78.41 percent reduction of the trash baseline
(Table 1). This phase of the project was completed on December 12, 2008. The TMDL
requires a 50 percent reduction of the trash baseline by September 30, 2009
(I mplementation Year 6).

Table 1 — Full-Capture Device (CPS) Trash Reduction Calculation

Implementation
Area*

Trash
Generation

Rate**
( %)

Total
Catch
Basins

Number of Catch Basins
Retrofitted with

Full-Capture Devices
as of

September 30, 2009

Trash
Reduction***

( %)

1 — Trousdale
Estates N/A 0 N/A N/A

2 — West Los
Angeles 19.58 5 5 19.58

3 — Baldwin
Hills 77.20 304 219 55.61

4 — Playa Vista 3.22 1 1 3.22
5 — West Fox

Hills N/A 0 N/A N/A
Totals: 100.00 310 225 78.41

* The five Implementation Areas are shown on the attached Ballona Creek Map. The Areas represent the separate
County-unincorporated subareas that lay within the Ballona Creek Watershed.
** The Trash Generation Rates for each Implementation Area were based on the waste load allocation. The allocation was
determined by previous monitoring results of the various land-use categories.
"** Trash reduction is calculated as follows: (No. to be Retrofitted/Total Catch Basins) x Trash Generation Rate

Future Full-Capture Retrofits

The remaining 66 catch basins will be retrofitted with full-capture devices in future
phase(s) of the Full-Capture Project. Once the total 310 catch basins in the
County-unincorporated areas are retrofitted with full-capture devices, this will yield a
100 percent reduction of the trash baseline. The TMDL requires a final 100 percent
reduction of the trash baseline at a later date, September 30, 2015 (Implementation
Year 12).

RJG:jtz
P: \wmpub Secretaria1\2009 Documents\ Reports \After 3_20_09\ Ballona Creek Trash TMDL Compliance for Annual Report.doc

Attach.
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BEST MANAGEMENT PRACTICE #1  
STREET SWEEPING 
 
No change from original plan.  Enhanced street sweeping with a vacuum 
truck is conducted daily on major arterials and weekly on residential 
streets.  See Technical Report January 2004, for assumptions and 
calculations. 
 
BEST MANAGEMENT PRACTICE #2  
HAND LITTER PICK-UP 
 
No change from original plan.  Hand pick-up of litter continues daily on 
major arterials.  See Technical Report January 2004, for assumptions and 
calculations. 
 
BEST MANAGEMENT PRACTICE #3  
STREETSIDE TRASH CONTAINERS 
 
There have been enhancements to the original plan.  The City has 140 
streetside trash containers - from which trash is collected daily. 
 
An additional 36 recycling containers were added in 2004. 
 
As pedestrian traffic increases (weekends, summer months & special 
events), approximately 20 temporary event boxes are added to the City’s 
streets. 
 
BEST MANAGEMENT PRACTICE #4  
CATCH BASIN DEBRIS SCREEN/EXCLUDER DEVICES 
 
A monitoring program funded by the California State Coastal Conservancy 
conducted in 2001-2002, showed that debris screen/excluder devices 
achieved a 95% reduction in annual trash from entering the storm drain 
system. The City continues to retrofit catch basins through our Capital 
Improvement Program.   
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CATCH BASIN DEBRIS SCREEN/EXCLUDER DEVICES 
 
FY 2002/03 - 9 units 
FY 2003/04 - 17 
FY 2004/05 - 37 
FY 2005/06 - 33 
FY 2006/07 - 50 (funded with LA County Flood Control funds) 
FY 2007/08 - 0 
FY 2008/09 - 0 
Total          146 units 
 
There were no additional devices added in 2007/08, as we had the 
additional County funding in 2006 and added more units than we had 
originally scheduled.  2007/08 funds were rolled over into 2008/09. There 
were no additional devices added in 2008/09, due to budgetary constraints. 
In 2009/10 we should be adding at least 11 additional units. 
 
CONCLUSIONS / RECOMMENDATIONS 
 
The debris screen/excluder devices, though extremely effective, will not be 
suitable for installation on approximately 30% of the catch basins citywide - 
due to design constraints.   
 
The City’s continued focus will be to install debris screen/excluder devices 
at our major arterial streets, business districts and common event locations. 
Residential areas will continue to be addressed, as the budget becomes 
available. 
 
The City anticipates these four BMPs will enable us to comply with the 10% 
trash wasteload reductions during the coming years.   
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CITY OF BEVERLY HILLS

FY 2008-09 STATUS REPORT

BEST MANAGEMENT PRACTICES
FOR IMPLEMENTING THE

TRASH TOTAL MAXIMUM DAILY LOADS

August 4, 2009

Prepared by

Josette Descalzo
Water Quality Specialist

BEST MANAGEMENT PRACTICE #1 STREET SWEEPING
The City of Beverly Hills has a street sweeping program that sweeps 14,328 commercial curb miles each
year (a daily service), and sweep 9,568 residential curb miles each year (a weekly service). The City uses
pressure washers and the “Green Machine” sidewalk sweeping equipment to service the City. Staff also
pressure washes 240 miles of sidewalk per year.

BEST MANAGEMENT PRACTICE #2 STREETSIDE TRASH CONTAINERS
The City of Beverly Hills Stormwater program has approximately 200 trash receptacles with ash stray in
the downtown and high traffic areas. The program performs a 6-day per week maintenance on these
receptacles.

BEST MANAGEMENT PRACTICE #3 CATCH BASIN SURFGATE INSTALLATION
At the end of FY 2008-09, the City has installed 131 catch basins. These catch basins are installed in the
commercial areas and residential areas where trash and organic debris fill the basins.

Maintenance of these surfgates consists of manual removal of organic and inorganic debris. The City of
Beverly Hills plans to install more surfagates in FY 2009-10.

BEST MANAGEMENT PRACTICE #4 PUBLIC EDUCATION PROGRAM
The City supported Heal the Bay’s effort to minimize the use of disposable bags during the Holiday
Shopping season in FY 2007-2008. This even encouraged residents to reduce their reliance on paper and
plastic bags and to utilize reusable bags instead.

The Stormwater Program also participated in the City’s Woofstock event. This event was intended for
dog owners for the community. The Stormwater program educated patrons to pick-up their pet litter
and be conscientious of stormwater pollution by distributing collateral materials provided by Los
Angeles County Department of Public Works.
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CONCLUSIONS/RECOMMENDATIONS

The City anticipates the four BMP’s will further help the watershed in meeting the 10% trash wasteload
reductions for the remainder of the Trash TMDL. The City, during these tough economic times, will try to
increase its public education program and surfgates installation. The City hopes these two BMPs will
help achieve 10% trash wasteload reduction for FY 2009-10.

It is noteworthy that the City doesn’t currently have a baseline to monitor jurisdictional compliance. The
baseline has not been established due to the complexity of the shared storm drain system between the
City and Los Angeles County. A cooperative study needs to be performed to identify potential locations
for full capture and end of the pipe devices in the City which will help meet trash TMDL compliance.
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LOS ANGELES RIVER WATERSHED
TRASH TOTAL MAXIMUM DAILY LOAD MONITORING AND ANNUAL REPORT

IMPLEMENTATION YEAR 2
OCTOBER 1, 2008, to SEPTEMBER 30, 2009

Background 

On September 19, 2001, the California Regional Water Quality Control Board —
Los Angeles Region (Regional Board) adopted the Los Angeles River Trash Total
Maximum Daily Load (TMDL). The TMDL was subsequently set aside on June 8, 2006,
due to issues with the California Environmental Quality Act (CEQA). On August 9,
2007, the Regional Board adopted the revised TMDL which resolved the issues with the
CEQA. The revised TMDL implementation schedule requires a 40 percent reduction of
the baseline waste load allocation the year after the establishment of the revised TMDL
(2008). Thereafter, 10 percent progressive reductions of the baseline waste load
allocation are generally required each year until the numeric target of zero trash is
achieved (2016). Implementation Year 2 (October 1, 2008, to September 30, 2009)
requires a reduction of 45 percent of the waste load allocation within the Los Angeles
County (County)-unincorporated areas.

Potential Point Sources and Responsible Jurisdictions

There are 4,289 catch basins that collect runoff from County-unincorporated
communities located within the Los Angeles River Watershed.  There are
33 County-unincorporated communities and 44 cities within the Los Angeles River
Watershed (attached Implementation Areas Map). Unincorporated communities make
up eight percent of the Los Angeles River Watershed. Pursuant to the TMDL, the
County is responsible for the point-source trash contributed by County-unincorporated
communities within the Los Angeles River Watershed.

Monitoring 

In February 2004, the County submitted the Trash Baseline Monitoring Report for the
Los Angeles River and Ballona Creek Watersheds as required by the initial TMDL
established in September, 2001. Five land-use categories were monitored and a
baseline waste load allocation value was calculated based on the monitoring results.
Also, Automatic Retractable Screen partial-capture devices were monitored for this
report. In April 2007, after extensive research, testing, and development, the
County submitted the Full-Capture Device Technical Report i for the connector pipe
screen (CPS) device to the Regional Board. The CPS device 2 was subsequently

1 Technical Report - Connector Pipe Screen Design (Full-Capture TMDL Compliance, Screen and Bypassing Sizing
Requirements). Dated April 2007.

2 The list of Executive Officer approved full-capture systems is available at the following site:
http://www.waterboards.ca.gov/losandeles/water  issues/programs/tmdl/full capture certification.shtml
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certified by the Regional Board as a full-capture device on August 1, 2007. After the
Regional Board certified the CPS as a full-capture device, the County changed its
implementation strategy from partial capture with trash monitoring to installation of
full-capture devices.

A full-capture device requires no monitoring since it has been certified to trap all
particles retained by a 5-millimeter mesh screen and has a design treatment capacity of
no less than the peak-flow rate resulting from a one-year, one-hour storm. The County
is installing full-capture systems in all the Los Angeles River Watershed
County-unincorporated areas.  Therefore, no additional baseline and compliance
monitoring is necessary.

Implementation Plan

The initial implementation plan to address the TMDL was established in May 2002 with
a plan to retrofit all 4,289 catch basins located in the County-unincorporated
communities which are tributary to the Los Angeles River. As part of that initial
implementation plan, partial-capture devices were installed in approximately 2,137 catch
basins in the County-unincorporated areas of the Los Angeles River Watershed. Due to
concerns for flooding and public safety, the devices used in this initial effort had
openings greater than the 5-millimeter requirement, and thus they were not considered
full-capture devices. Therefore, the County developed and then certified a CPS device
for full capture.

The County developed a revised implementation plan to retrofit all catch basins with
these certified full-capture CPS devices in the unincorporated Los Angeles River
Watershed. In accordance with the TMDL, the County submitted a Los Angeles River
Watershed Trash TMDL Implementation Report to the Regional Board on March 23,
2009. The implementation report describes the County's completed and future projects
to retrofit all catch basins in the County-unincorporated areas within the Los Angeles
River Watershed with full-capture CPS devices.

Completed Full-Capture Retrofits

The first project under the revised implementation plan included installation of
586 full-capture CPS devices in the 2,137 catch basins previously retrofitted with
partial-capture devices. The project was completed on January 9, 2009, and yielded a
38.4 percent trash reduction in the unincorporated Los Angeles River Watershed
(Table 1). The remaining 1,551 catch basins with only partial-capture devices yield
an additional 18.1 percent trash reduction (Table 2).

These efforts achieved a total 56.50 percent trash reduction (Table 3). The TMDL
Implementation Year 2 requires a 45 percent reduction of the trash baseline by
September 30, 2009.
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Table 1 - Full-Capture Device (CPS) Trash Reduction Calculation

Implementation
Area*

Trash
Generation

Rate**
( %)

Total
Catch
Basins

Number of Catch Basins
Retrofitted with

Full-Capture Devices
as of September 30,

2009

Full-Capture
Trash

Reduction'
(0/0)

A 31.9 40 26 20.74
B 2.7 24 21 2.36
C 1.7 25 23 1.56
D 1.4 0 0 1.40
E 4.8 327 11 0.16
F 10.7 753 250 3.55
G 5.2 519 39 0.39
H 2.3 248 38 0.35

I 4.8 12 5 2.00
J 1.1 109 4 0.04
K 13.4 975 68 0.93
L 7.7 608 3 0.04
M 1.6 139 21 0.24
N 4.9 383 24 0.31
0 0.2 0 0 0.20
P 1.2 76 7 0.11
Q 4.5 51 46 4.06

Totals: 100 4289 586 38.40
* The Implementation Areas are comprised of unincorporated communities within the Los Angeles
River Watershed that are close in proximity.

' The trash generation rates for each Implementation Area were based on the waste load allocation.
The allocation was determined by previous monitoring results of the various land use categories.

*** Full-Capture Trash Reduction is calculated as follows:
(No. of Catch Basins Retrofitted/ Total Catch Basins in each Implementation Area) x Trash Generation Rate

Table 2 - Partial-Capture Device Trash Reduction Calculation 

Number of Catch Basins
with only

Partial Capture Devices
as of September 30, 2009

Total Number of Catch Basins
in County-unincorporated

areas of the
Los Angeles River Watershed

Partial Capture
Trash Reduction*

( %)

1,551 4,289 18.1
* Partial Capture Trash Reduction is calculated as follows:

Reduction `)/0 = (No. of Partial Capture Retrofits) / (Total No. Basins)* Factor
Factor = 0.5 for Partial-Capture Devices (Studies have determined efficiencies greater than 80 %
for the type of partial-capture devices used).
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Table 3 — Implementation Year 2 Total Trash Reduction Calculation

Trash Capture Device
Number of Catch Basins

Retrofitted as of
September 30, 2009

Total Trash Reduction
(0/0)

Full-Capture (CPS) 586 38.4*
Partial-Capture
(various types) 1,551 18.1*

TOTAL 2,137 56.5

* See Tables 1 and 2 above for the respective Trash Reduction Percentages.

Future Full-Capture Retrofits

Future projects will retrofit the remaining 3,703 catch basins with full-capture CPS
devices (Table 4) so that all 4,289 catch basins in the unincorporated Los Angeles River
Watershed are retrofitted with full-capture devices. Yearly TMDL requirements will be
addressed by future full-capture projects. Once all 4,289 catch basins are retrofitted
with full-capture devices, a 100 percent reduction of the trash baseline will be achieved.
The TMDL requires a final 100 percent reduction of the trash baseline at a later date,
September 30, 2016 (Implementation Year 9).

Table 4 — Remaining Catch Basins to be Retrofitted with CPS Devices

Total No. of Catch Basins 4,289
Catch Basins with

Full-Capture CPS Devices as of
September 30, 2009 586

Remaining Catch Basins
to be Retrofitted with

CPS Devices 3,703

RJG:jtz
P: \wmpub \ Secretarial \2009 Documents\ Reports\After 3_20_09 \ LAR Trash TMDL Compliance for Annual Report.doc

Attach.
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APPENDIX K Table of Monitoring Events 
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COUNTY OF LOS ANGELES
DEPARTMENT OF PUBLIC WORKS

"To Enrich Lives Through Effective and Caring Service"

GAIL FARBER, Director

August 20, 2009

900 SOUTH FREMONT AVENUE
ALHAMBRA, CALIFORNIA 91803-1331

Telephone: (626) 458-5100
http://dpw.lacounty.gov ADDRESS ALL CORRESPONDENCE TO:

P.O. BOX 1460
ALHAMBRA, CALIFORNIA 91802-1460

IN REPLY PLEASE
REFER TO FILE. Wm-4Ms. Tracy Egoscue

Executive Officer
California Regional Water Quality

Control Board — Los Angeles Region
320 West 4th Street, Suite 200
Los Angeles, CA 90013-2343

Attention Dr. Xavier Swamikannu

Dear Ms. Egoscue:

LOS ANGELES REGIONAL WATER QUALITY CONTROL BOARD
ORDER NO. 01-182; NATIONAL POLLUTANT DISCHARGE ELIMINATION
SYSTEM PERMIT NO. CAS004001; LOS ANGELES COUNTY
2008-09 STORMWATER MONITORING REPORT FOR
JULY 1, 2008, THROUGH JUNE 30, 2009

Pursuant to the National Pollutant Discharge Elimination System Permit
No. CAS004001, enclosed is the Los Angeles County 2008-09 Stormwater Monitoring
Report.

As discussed on August 13, 2009, this letter also confirms the Executive Officer's
granting of a one-week's extension to the submittal date from August 15, 2009, to
August 21, 2009.

If you have any questions, please contact Mr. Hector Bordas at (626) 458-5947 or
hbordas@dpw.lacounty.gov .

Very truly yours,

GAIL FARBER
Chief Engineer, Los Angeles County Flood Control District

&leb,4-7
GARY H1LDEBRAND
Assistant Deputy Director
Watershed Management Division

CC:sw
P. \wmpub \Secretaria1\2009 Documentsletters \After 320_09 \ 08-09 transmittal letter \C09431

Enc.
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Certification

I certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that
qualified personnel properly gather and evaluate the information submitted.

Based on my inquiry of the person or persons who manage the system or those
persons directly responsible for gathering the information, the information submitted is
to the best of my knowledge and belief, true, accurate, and complete. I am aware that
there are significant penalties for submitting false information, including the possibility of
a fine and imprisonment for knowing violations.

Executed on the 7° day of August 2009.

azif de10_6r ze3
GARY H IDEBRAND Date
Assista Deputy Director
Watershed Management Division
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Disclaimer

xi

The comparisons to Water Quality Standards are made pursuant to the Permit’s
Monitoring and Reporting Program requirements and are for information only.
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Executive Summary

ES-1

ES.1 MONITORING PROGRAM OBJECTIVES
The major objectives of the monitoring program outlined in the Municipal Stormwater
Permit are to:

 Assess compliance with the Municipal Stormwater Permit CAS004001

 Measure and improve the effectiveness of the Stormwater Quality Management
Program (SQMP)

 Assess the chemical, physical, and biological impacts of receiving waters
resulting from urban runoff

 Characterize stormwater discharges

 Identify sources of pollutants

 Assess the overall health and evaluate long-term trends in receiving water quality

Ultimately, the results of the monitoring requirements should be used to refine the
SQMP for the reduction of pollutant loads and the protection and enhancement of the
beneficial uses of the receiving waters in Los Angeles County. The monitoring program
was designed to address these objectives through the implementation of several
elements:

 Core monitoring, including:

- Mass emission monitoring
- Water column toxicity monitoring
- Tributary monitoring
- Shoreline monitoring
- Trash monitoring

 Regional monitoring, including:

- Estuary sampling
- Bioassessment

 Three special studies, including:

- The New Development Impacts Study in the Santa Clara Watershed
- The Peak Discharge Impact Study
- The Best Management Practice (BMP) Effectiveness Study
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Executive Summary

ES-2

ES.2 SUMMARY OF MONITORING RESULTS
ES.2.1 Core Monitoring
ES.2.1.1 Mass Emission Monitoring

The purpose of mass emission monitoring is to:

 Estimate the mass emissions from the Municipal Separate Storm Sewer System
(MS4);

 Assess trends in the mass emissions over time; and

 Determine if the MS4 is contributing to exceedance1 of water quality standards
by comparing results to applicable standards in Water Quality Control Plan for
the Los Angeles Region (Basin Plan), the California Toxics Rule (CTR), and with
emissions from other discharges.

Flows were measured and water quality samples were taken at the following seven
mass emission monitoring sites:

 Ballona Creek (S01)

 Malibu Creek (S02)

 Los Angeles River (S10)

 Coyote Creek (S13)

 San Gabriel River (S14)

 Dominguez Channel (S28)

 Santa Clara River (S29)

All mass emission sites, except the Santa Clara River site, are equipped with automated
samplers with integral flow meters for collecting flow composite samples. A minimum of
three storm events, including the first storm, and two dry weather events were sampled
at each mass emission site. Total Suspended Solids (TSS) were collected from four
storm events at the Santa Clara River mass emission site; 10 storm events at
San Gabriel River, Ballona Creek, Malibu Creek, Dominguez Channel, and Los Angeles
River mass emission sites, and 11 storm events at the Coyote Creek mass emission
site.

Based on results of the mass emission monitoring, three different water quality analyses
were conducted.

 A comparison to applicable water quality standards;

1 Exceedance of water quality standards is assumed when numeric water quality objectives are not
attained.
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Executive Summary

ES-3

 An analysis of pollutant loads and trends; and

 An evaluation of the correlation between constituents of concern and TSS.

Summaries of the analyses follow.

ES.2.1.1.1 Comparison Study for Mass Emission Water Quality

Monitoring results were compared to indicators of water quality based on water quality
objectives established by the Basin Plan and the CTR. The Basin Plan is designed to
enhance water quality and protect the beneficial uses of all regional waters. The CTR
promulgates criteria for priority toxic pollutants in the State of California for inland
surface waters and enclosed bays and estuaries.

Two categories of water quality objectives were identified: Category 1 and Category 2.
Category 1 water quality objectives (see table below) are those for which there is no
uncertainty about the applicable objectives, or the implementation with respect to
frequency and duration. Category 2 water quality objectives are those for which there is
uncertainty about the applicability of the beneficial use (e.g., the conditional use of
municipal water supply), or uncertainty about implementation of the objective (e.g., 4-
day averaging periods).

The numeric objectives in the table below that are listed as ranges are calculated values
based on site specific conditions. Ammonia concentrations are calculated using
measured pH and Tables 3-1 (COLD) and 3-2 (WARM) of the Basin Plan, assuming a
temperature of 25 C (for COLD) and 20 C (for WARM). Dissolved metals
concentrations are calculated using measured hardness and procedures set forth in the
CTR. The ranges shown reflect calculated objectives for the period of 2006 through
2009 at all mass emission and tributary stations.
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Category 1 Numeric Objectives Used to Evaluate
Attainment of Water Quality Standards

Constituent Numeric Objective Unit Reference Beneficial Use

Chloride

Ballona Creek (S01) None
Malibu Creek (S02) < 500
Los Angeles River (S10) < 150
Coyote Creek (S13) None
San Gabriel River (S14) < 150
Dominguez Channel (S28) None
Santa Clara River (S29) < 150

mg/L Basin Plan

Groundwater recharge
(GWR), general water

quality indicators

Sulfate

Ballona Creek (S01) None
Malibu Creek (S02) < 500
Los Angeles River (S10) < 350
Coyote Creek (S13) None
San Gabriel River (S14) < 300
Dominguez Channel (S28) None
Santa Clara River (S29) < 600

mg/L Basin Plan

TDS

Ballona Creek (S01) None
Malibu Creek (S02) < 2,000
Los Angeles River (S10) < 1,500
Coyote Creek (S13) None
San Gabriel River (S14) <750
Dominguez Channel (S28) None
Santa Clara River (S29) < 1,200

mg/L Basin Plan

pH 6.5 - 8.5 None Basin Plan Aquatic life habitat
(WARM, COLD)

DO
(All) > 5 (WARM)
(Malibu Creek) > 6 (COLD)
(Malibu Creek) > 7 (SPAWN)

mg/L Basin Plan Aquatic life habitat

Fecal
Coliform < 400

mpn/
100
ml

Basin Plan

Water contact recreation
(REC-1)

(wet weather suspension
in Ballona Creek, Los
Angeles River, Coyote

Creek, San Gabriel River,
Dominguez Channel)1

1Wet weather suspension applies to 2008-09Event06, 2008-09Event09, and 2008-09Event21
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Category 1 Numeric Objectives Used to Evaluate
Attainment of Water Quality Standards (Continued)

Constituent Numeric Objective Unit Reference Beneficial Use

Ammonia 0.7 - 5 (COLD)
0.9 - 30 (WARM) mg/L Basin Plan

Aquatic life habitat
(acute exposure only)

Cyanide 0.022 mg/L CTR
Dissolved Arsenic 340 µg/L CTR
Dissolved Cadmium 1 - 24 µg/L CTR
Dissolved Chromium +6 16 µg/L CTR
Dissolved Chromium 180 - 2,050 µg/L CTR
Dissolved Copper 4 - 61 µg/L CTR
Dissolved Lead 14 - 350 µg/L CTR
Dissolved Nickel 150 - 1,800 µg/L CTR
Dissolved Silver 0.3 - 60 µg/L CTR
Dissolved Zinc 40 - 450 µg/L CTR

Total Mercury 0.051 µg/L CTR Human health (fish
consumption only)

Some constituents have water quality objectives based on municipal water supply
(MUN), which is a conditional beneficial use in all monitored watersheds. For this
reason, the water quality objectives applicable to MUN are included in Category 2, and
are not used to compare monitoring results to water quality objectives.

Some constituents have chronic water quality objectives which are based on 4-day
average exposures. Each measurement of this program is either based on a grab or a
24-hour composite sample. Therefore, chronic objectives are also included in
Category 2 and are not used for comparison of monitoring data to water quality
objectives.

Mass Emission Stations Water Quality Objectives Attainment
The table below sets forth all constituents for which one exceedance or more was
measured at the mass emission stations during the 2008-2009 monitoring year. In
urban watersheds (Ballona Creek, Los Angeles River, Dominguez Channel), an
exceedance of copper and zinc was measured in at least one wet weather sampling
event and an exceedance of fecal coliform was measured in at least one dry weather
sampling event. Fecal coliform exceedances were found in almost all wet weather
events in urban watersheds; some of these events (2008-09Event06, 2008-09Event09,
and 2008-09Event21) were subject to the wet weather suspension of REC-1 beneficial
uses. An exceedance of pH was measured in dry weather sampling events in the Los
Angeles River and Dominguez Channel watersheds and cyanide was measured in at
least one dry weather sampling event in the Los Angeles River watershed.
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In the Malibu Creek, Santa Clara River, and San Gabriel River, watersheds,
exceedances of fecal coliform were measured in wet weather sampling events. In the
San Gabriel River and Santa Clara River watersheds exceedances of fecal coliform
were measured in at least one dry weather sampling event. In the Malibu Creek
watershed, exceedances of sulfate and TDS were measured in at least one wet weather
sampling event, and exceedances of sulfate were measured in dry weather sampling
events. In the San Gabriel watershed, exceedances of pH and chloride were measured
in at least one dry weather sampling event. In the Coyote Creek watershed
exceedances of fecal coliform were measured during wet weather events. An
exceedance of pH and fecal coliform were found during at least one dry weather event.

An exceedance of total mercury was reported in at least one wet or dry weather
sampling event for some of these watersheds, but the mercury exceedances reported
are believed to be due to bias added by the analytical method used.

Summary of Constituents Not Attaining Water Quality Objectives
at Least Once at Mass Emission Stations During 2008–2009.

More urbanized watersheds are indicated with italics.

Watershed / Tributary Wet Dry

Ballona Creek (S01)

Fecal coliform
Dissolved copper
Dissolved zinc
Total mercury*

Fecal coliform
Total mercury*

Malibu Creek (S02)

Fecal coliform
Sulfate
TDS
Total mercury*

Sulfate
Total mercury*

Los Angeles River (S10)

Fecal coliform
Dissolved copper
Dissolved zinc

pH
Cyanide
Fecal coliform

Coyote Creek (S13) Fecal coliform pH
Fecal coliform

San Gabriel River (S14) Fecal coliform
Total mercury*

pH
Fecal coliform
Chloride
TDS

Dominguez Channel (S28)

Fecal coliform
Dissolved copper
Dissolved zinc
Total mercury*

pH
Fecal coliform

Santa Clara River (S29) Fecal coliform Fecal coliform
*Believed to be due to bias added by the analytical method.
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ES.2.1.1.2 Detection Limit Analysis

The monitoring and reporting requirements of the permit state that constituents
monitored at mass emissions stations which are below the detection limit for 75 percent
of the first 48 events monitored need not be further analyzed, except for annual
confirmation sampling during the first storm of the wet season. A review of the data from
2006 to 2009 showed a significant number of organic constituents that were measured
at least 17 times and as many as 22 times, and not detected at the method detection
limit. Most of the constituents in the table below have been monitored since 2003.
Therefore, a careful review of the historic data going back to 2003 may reveal that the
number of measurements is close to, if not already over, the threshold needed to justify
reduced monitoring frequency.

ES.2.1.2 Water Column Toxicity Monitoring
Water column toxicity monitoring was performed at all mass emission sites in
accordance with the Municipal Stormwater Permit. In total, four samples were analyzed
for toxicity at each site. Dry weather samples were collected on January 13, 2009
(2008-09Event15), and March 24, 2009 (2008-09Event30). Wet-weather samples were
collected during the first rain event of the season on November 4, 2008 (2008-
09Event03) for all Mass Emission Stations, except Santa Clara River, and on November
25, 2008 (2008-09Event06) only for Santa Clara River, and during another rain event on
February 5, 2009 (2008-09Event21), at all mass emission sites. The results obtained
from these samples are found in Table 4-6a and Table 4-6b, respectively. A minimum of
one freshwater and one marine species was used for toxicity testing, specifically
Ceriodaphnia dubia (C. Dubia) (water flea) seven-day reproduction/survival and
Strongylocentrotus purpuratus (S. purpuratus) (sea urchin) fertilization.

The following conclusions were deduced from the water column toxicity testing:

 Water flea survival was affected by exposure to the first dry-weather sample
collected from the Ballona Creek mass emission site on January 13, 2009 (2008-
09Event15). Exposure to a concentration of 31.25% storm water caused a 25%
reduction in a sublethal biological measurement of the test organisms, such as
immobility. However, greater than 100% storm water would be needed to cause
a 50% reduction. This suggests a nonlinear relationship between the potency of
storm water and biological inhibition. Nevertheless, all mass emission sites had
TU values less than 1.00 (Survival and Reproduction) for both dry weather
events. Therefore, no Phase I TIE tests were required. Sea urchin fertilization
was adversely affected by exposure to the dry-weather samples collected during
both events. NOECs ranged from 6% during the first dry-weather event to 55.2%
during the second dry-weather event, and TUs ranged from <1.00 to 2.41.
Toxscan, Inc. (an affiliate of Kinnetic Laboratories, Inc.) analyzed the samples
from the first dry-weather event. They reported by telephone to the LACFCD that
the highest testable concentration due to the addition of hypersaline brine to the
test organisms was about 50%. It was later learned by the LACFCD that addition
of hypersaline brine is preferred over using sea salts on a 100% effluent
concentration as the sea salts are toxic to embryos in the fertilization test. Given
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that, Kinnetic Laboratories, Inc. asserted that current science in this field
indicates that a TU value greater than or equal to 2.00 would reasonably indicate
substantial toxicity and warrant a Phase I TIE test. Therefore, no Phase I TIE
tests were run for any samples from the first dry-weather event.

The same principle was applied to the test results for the second dry-weather
event. Those samples were analyzed by Nautilus Environmental Laboratories.
Only one sample, Los Angeles River, was found to be substantially toxic, i.e. TU
was equal to 2.41. Phase I TIE manipulations strongly suggested that trace
metals were the primary constituent of toxicity. Water flea survival and
reproduction were adversely affected by exposure to the wet-weather samples
collected from several mass emission sites during the first wet-weather event,
according to the IC25 and IC50 values. IC25 values ranged from 28.13 to 100%,
and IC50 values ranged from 86.54 to 100%. A NOEC of 50% was observed for
organisms exposed to samples collected from Malibu Creek. ABC Laboratories
reported TU values of 1.16, and 1.06, respectively, for Survival and Reproduction
for that site. Despite the small nature of the first wet-weather event at these sites
(rainfall amounts ranged from 0.12” to 0.44”), a sufficient volume of
representative flow-weighted samples was collected and transported to the Los
Angeles County Environmental Toxicology Laboratory to conduct the initial
toxicity and Phase I TIE tests. Unfortunately, the Environmental Toxicology
Laboratory did not transfer enough sample volume to ABC Laboratories, so the
Phase I TIE tests could not be conducted. The LACFCD will remind the
Environmental Toxicology Laboratory before each toxicity event to send enough
sample water (typically 10 gallons) to the toxicity laboratories to conduct both
tests. The TU values for Malibu Creek are highlighted in Table 4-6b.

 Sea urchin fertilization was adversely affected by exposure to the first wet-
weather event samples collected at the Ballona Creek, Malibu Creek, Los
Angeles River, Coyote Creek, and San Gabriel River sites on November 4, 2008
(2008-09Event03). NOECs of 50% or less were observed in organisms exposed
to samples from those sites. These NOECS indicate that adverse effects were
observed at half strength or less of storm water. The resulting TU values, which
ranged from 2.20 to 3.29, are highlighted in Table 4-6b.

 ABC Laboratories analyzed samples from the above mentioned sites during
several sampling events. Contrary to the practice of Kinnetic Laboratories and
Nautilus Environmental, ABC Laboratories used sea salts to raise the salinity of
the 100% sample solution to a level prescribed in the EPA test method. They
were able to expose the test organisms to the 100% solution and the TU
equation of 100/IC50 (or LC50) in the NPDES Municipal Permit was applied.
Phase I TIE tests were warranted for the above mentioned samples. Despite the
small nature of the first wet-weather event at these sites (rainfall amounts ranged
from 0.12” to 0.44”), a sufficient volume of representative flow-weighted samples
was collected and transported to the Los Angeles County Environmental
Toxicology Laboratory to conduct the initial toxicity and Phase I TIE tests.
Unfortunately, the Environmental Toxicology Laboratory did not transfer enough
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sample volume to ABC Laboratories, so the Phase I TIE test could not be
conducted. The LACFCD will remind the Environmental Toxicology Laboratory
before each toxicity event to send enough sample water (typically 10 gallons) to
the toxicity laboratories to conduct both tests.

Kinnetic Laboratories conducted the toxicity tests on all samples for the second
wet-weather event on February 5, 2009 (2008-09Event21). They followed their
testing practice mentioned above. In agreement with that practice, none of the
samples were determined to be substantially toxic. All TU values were less than
2.00. Therefore, no Phase I TIE tests were warranted.

ES.2.1.3 Tributary Monitoring
The purpose of tributary monitoring is to:

 Identify subwatersheds where stormwater discharges are causing or contributing
to non-attainment of water quality standards.

 Prioritize drainage and subdrainage areas requiring management actions.

Sampling for the 2008-2009 season was conducted at six tributary monitoring stations
in the Dominguez Channel Watershed. The tributaries monitored included:

 Project No. 1232 (TS19)

 PD 669 (TS20)

 Project Nos. 5246 & 74 (TS21)

 PD 21-Hollypark Drain (TS22)

 D.D.I. 8 (TS23)

 Dominguez Channel at 116th St. (TS24)

A total of five storm events, including the first storm of the season, and three dry events
were sampled at each tributary monitoring site.

Tributary monitoring site Project No. 1232 is located on the northeast corner of Project
1232 and S. Main Street, south of Del Amo Boulevard, in the City of Carson. PD 669 is
located in the south right-of-way of PD 669, on the southeast corner of Avalon
Boulevard and PD 669, just north of Del Amo Boulevard in the City of Carson. Project
Nos. 5246 & 74 is located north of Artesia Boulevard (State Route 91), east of Vermont
Avenue, and is accessed from 169th Street to the west right-of-way of Project 5246 in
the City of Los Angeles. PD 21-Hollypark Drain is located on the northeast corner of
135th Street at Dominguez Channel in the City of Gardena. D.D.I. 8 is located on the
northwest corner of Dominguez Channel and the easterly prolongation of 132nd Street in
the City of Gardena. Dominguez Channel at 116th Street is located at the corner of 116th

Street and Isis Avenue in the City of Lennox.
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The table below sets forth all constituents for which one exceedance or more was
measured at the tributary monitoring stations during the 2008-2009 monitoring year.
The exceedances were similar to those found at the Dominguez Channel mass
emission station, except that pH exceedances were also measured in wet weather
samples at each tributary monitoring station except PD 21-Hollypark Drain, dissolved
copper was measured in dry weather sampling events at the Dominguez Channel at
116th monitoring station, and ammonia was detected in at least one dry weather
sampling event at the Dominguez Channel at 116th monitoring station.

Fecal coliform exceedances were found in almost all wet weather events in the
tributaries to Dominguez channel; some of these events (2008-09Event06, 2008-
09Event09, and 2008-09Event21) were subject to the wet weather suspension of REC-
1 beneficial uses.

An exceedance of total mercury was reported in at least one wet or dry weather
sampling event for some of these tributary stations, but the reported measurement of
mercury above the water quality objective is believed to be due to bias added by the
analytical method used.
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Summary of Constituents Not Attaining Water Quality Objectives
at Least Once at Tributary Monitoring Stations During 2008–2009.

Watershed/Tributary Wet Dry

Project No. 1232 (TS19)

Fecal coliform
pH
Dissolved copper
Dissolved zinc
Total mercury*

pH
Fecal coliform
Total mercury*

PD 669 (TS20)
Fecal coliform
pH
Dissolved copper

pH
Fecal coliform
Total mercury*

Project Nos. 5246 & 74 (TS21)

Fecal coliform
pH
Dissolved copper
Dissolved zinc
Total mercury*

pH

PD 21-Hollypark Drain (TS22)
Fecal coliform
Dissolved copper
Dissolved zinc

pH
Fecal coliform

D.D.I. 8 (TS23)

Fecal coliform
pH
Dissolved copper
Dissolved zinc

pH

Dominguez Channel at 116th St. (TS24)

Fecal coliform
pH
Dissolved copper
Dissolved zinc

pH
Ammonia
Dissolved copper

*Believed to be due to bias added by the analytical method used.

ES.2.1.3.1 Correlation Study for Sources for Constituents in Tributaries

A correlation analysis has been used to evaluate key questions related to constituent
sources. Correlations with TSS are useful for characterizing the difference between
highly urbanized and less urbanized watersheds as metal sources (copper, lead, and
zinc). There was a strong correlation between most trace metals, such as copper and
zinc, and TSS. However, mercury showed no correlation with TSS; this is an
unexpected result, as total recoverable mercury typically is correlated with TSS in other
watersheds. The lack of an apparent correlation between mercury and TSS led to closer
scrutiny of the mercury data, and the initial conclusion that mercury results may be
biased high due to the analytical method used. Selenium correlations with arsenic and
sulfate suggest a common source, possibly from naturally occurring mineral formations
leaching into groundwater that seeps into surface waters.
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It was noted that in the tributary stations (TS19 – TS24), pH was significantly correlated
with alkalinity. As discussed below, under sources, this is a natural and expected
outcome based on the buffering capacity provided by calcium carbonate, magnesium
carbonate, and other contributors to alkalinity. Low alkalinity caused by sudden storm
flows can lead to low pH, while high alkalinity caused by seepage of heavily mineralized
groundwater during dry periods when there is little dilution can lead to high pH.

ES.2.1.4 Shoreline Monitoring
The City of Los Angeles is required to monitor shoreline stations to evaluate the impacts
to coastal receiving waters and impacts to recreational beneficial uses resulting from
stormwater/urban runoff. Also, the Municipal Stormwater Permit requires the City of Los
Angeles to annually assess shoreline water quality data and submit it to the LACFCD
(Principal Permittee) for inclusion in the monitoring report. The City of Los Angeles’
report is attached as Appendix D. Note that the Principal Permittee does not necessarily
agree with all statements and conclusions presented by the City of Los Angeles.

ES.2.1.5 Trash Monitoring
The objectives of trash monitoring are to:

 Assess the quantities of trash in receiving waters after storm events; and

 Identify areas impaired for trash.

Visual observations of trash were made and a minimum of one photograph at each
mass emission station was taken after six storm events including the first storm event,
with the exceptions of Los Angeles River and Santa Clara River, which were
photographed after five storm events.

Results of trash compliance monitoring for unincorporated Los Angeles County areas
and for some cities in the Ballona Creek Watershed are included in Appendix I. Also
included are results from the unincorporated Los Angeles County areas for the
Los Angeles River watershed in Appendix J.

ES.2.2 Regional Monitoring
ES.2.2.1 Estuary Sampling

LACFCD has participated in the coastal ecology committee of the Bight 2003 project
coordinated by the Southern California Coastal Waters Research Project (SCCWRP), in
compliance with Section II.F of the Monitoring and Reporting Program of the stormwater
monitoring requirements. The two primary objectives of Bight 2003 were to estimate the
extent and magnitude of ecological change in the Southern California Bight and to
determine the mass balance of pollutants within the Southern California Bight. Regional
monitoring components included coastal ecology, shoreline microbiology, and water
quality. This project has been conducted in collaboration with various organizations
including regulators, wastewater and stormwater permittees, and citizen volunteers
under the coordination of SCCWRP.
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The goal of the Estuary Sampling program was to supplement the regional monitoring of
the Southern California Bight estuarine habitats by sampling estuaries for sediment
chemistry, sediment toxicity, and benthic macroinvertebrate diversity to determine the
spatial extent of sediment affected by stormwater, and the magnitude of effects on
benthic organisms. In the LACFCD, the estuaries sampled were those of Malibu Creek,
Ballona Creek, Los Angeles River, San Gabriel River, and Dominguez Channel.

All reports pertinent to the Bight 2003 Project have been completed by SCCWRP and
were released on their website Summer 2007.

The website address is: http://www.sccwrp.org/regional/03bight/03docs.html

ES.2.2.2 Bioassessment

Bioassessments aid in evaluating a water body’s qualitative integrity through the
detection of biological responses and trends resulting from exposure to pollution within
watersheds. An ultimate goal is to identify probable causes of impairment not detected
by chemical and physical water quality analysis. The LACFCD typically performs stream
bioassessments in the County of Los Angeles in October every year as required in
Section II.G of the Monitoring and Reporting Program of the Municipal Stormwater
Monitoring Permit. However, in 2008, bioassessment monitoring was performed in June
(for San Gabriel River Watershed) and in November (for other watersheds). Sampling
sites are spread throughout each of the six major watersheds and are selected to
represent the diverse environments of the Los Angeles region. Table 1-1 lists the
sampling station locations and Figure 1-1 is a map showing the geographical location of
the sampling stations. In 2008, bioassesment monitoring was conducted at 17 sites.

The State’s Surface Water Ambient Monitoring Program will take information gathered
from the biological surveys in the County and combine it with data collected from
surrounding counties to refine an index of biological indicators for the
Southern California region. The final report for the most recent year of the
Bioassessment Monitoring Program (2008) is included in Appendix H.

Some program findings included:

 Taxonomic evaluation yielded 99 different taxa from 10,353 individual organisms.
The most abundant organisms collected throughout the county were midges of
the family Chironomidae, which were present at every monitoring site. The
majority of organisms collected from the monitoring sites were moderately or
highly tolerant to stream impairments.

 Thirteen of the 18 sites were dominated by organisms in the collector–gatherer
feeding group, all of which were located in the lower elevation urbanized areas of
the watersheds.

 The IBI score of a monitoring reach is considered the strongest analytical tool for
rating overall benthic community quality. Sites rated Poor and Very Poor have an
IBI score of 26 or lower (0–70 scale) and are considered impaired. The IBI
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scores for the 2008 study ranged from one to 55, out of a possible 70 points, and
the quality of benthic macroinvertebrate communities were rated from Very Poor
to Good.

 The monitoring reaches located in highly modified, concrete-lined channels had
IBI ratings of Very Poor.

 Analysis of individual metrics as well as total IBI scores showed that monitoring
sites located in the lower elevation watershed areas had lower-quality benthic
communities than sites located in the mid to upper reaches of the watersheds.

 A simple correlation analysis of elevation and IBI scores indicated a significant
and positive correlation between the two.

 2008 did not indicate any substantial trend towards degradation or improvement
at any of the sites.

ES.3 SPECIAL STUDIES
LACFCD has conducted the following special monitoring programs as required by the
2001 Municipal Stormwater Permit:

ES.3.1 New Development Impacts Study in the Santa Clara Watershed
The objective of the New Development Impacts Study in the Santa Clara Watershed is
to evaluate the effectiveness of the Standard Urban Stormwater Mitigation Plan
(SUSMP) BMPs at reducing pollutants in stormwater runoff.

The Permit originally required the LACFCD, with support from the City of Santa Clarita,
to sample stormwater runoff in two similar watersheds, one developed with SUSMP and
the other without. After failing to find two similar catchments developed with and without
SUSMP guidelines, the Los Angeles Regional Water Quality Control Board
(LARWQCB), in a letter dated March 7, 2003, allowed the LACFCD and the City of
Santa Clarita to fulfill this permit requirement by simulating the expected improvements
from implementation of SUSMP through mathematical modeling. On November 13,
2003, we submitted a work plan for the modeling to the LARWQCB. The USEPA’s
Stormwater Management Model was used to conduct a deterministic hydrological
modeling coupled with a stochastic Monte Carlo approach for modeling stormwater
runoff water quality. A small watershed tributary to the Santa Clara River in the western
side of the City of Santa Clarita was selected for the modeling. The 160-acre drainage
area of this pre-SUSMP site includes a mix of residential, commercial, transportation,
and open space land uses.

The final report for this project was submitted to the LARWQCB on
April 7, 2008.
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ES.3.2 Peak Discharge Impact Study
The study was conducted to fulfill the requirement to develop numeric criteria for peak
flow control by assessing the potential cause and effect relationships between
urbanization in watersheds and stream erosion in the LACFCD.

An Executive Summary from the study results was included in Appendix B of the
1994-2005 Integrated Receiving Water Impacts Report. The Executive Summary can be
found at http://ladpw.org/wmd/NPDES/1994-05_report/contents.html

ES.3.3 Best Management Practices Effectiveness Study
Sampling of all BMPs in the BMP Effectiveness Study was completed in the 2006–2007
season.

ES.4 RECOMMENDATIONS
The recommendations are organized around specific types of actions (e.g., monitoring
improvements, source assessments).

ES.4.1 Monitoring Methods
Several recommendations for improving monitoring techniques result from this analysis.
As they are recommended monitoring changes, they could be initiated by LACFCD,
after appropriate consultation with the LARWQCB and Copermittees:

 Consideration could be given to whether a mercury analytical method with an
appropriately low detection limit, such as USEPA method 1631 should be used to
ensure accurate results.

 Although selenium does not have a Category 1 objective for comparison, the
chronic (Category 2) objective in Malibu Creek may require a change in analytical
methods. Consideration could be given to whether future analyses of selenium
by USEPA method 200.8 (inductively coupled mass spectrometry) should specify
use of interference-reduction technologies (USEPA, 2007). These new
technologies, referred to by manufacturers as “collision cells” or “dynamic
reaction cells” have been proven to eliminate high bias in the measurement of
selenium.

ES.4.2 Source Investigations
Several recommendations for source investigations can be made based on the results
and discussion presented above. However, the responsibility for carrying out the source
investigations needs to be determined. Therefore, the appropriate next step on these
items is for the LARWQCB to contact the appropriate stakeholder to carry out the
source investigations.

 A review of existing monitoring programs within the Malibu Creek Watershed
should be conducted to determine potential sources of sulfate and selenium.
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 To address trace metals, such as copper and zinc, in the Dominguez Channel,
the next logical step is to conduct another year of tributary sampling in the
Dominguez Channel watershed.

 In the Ballona Creek and the Los Angeles River watersheds, existing monitoring
programs should address sources that increase metal concentrations in
sediments transported by stormwater.

ES.4.3 Information Development
Information development activities can be carried out by LACFCD through completion of
future reports and discussions with the LARWQCB and stakeholders.

 Consideration could be given to how MUN water quality objectives are to be
implemented where MUN is a conditional use.

 The LARWQCB should review the EPA test method for estimating chronic
toxicity of effluents and receiving waters to west coast marine and estuarine
organisms, and current science in that field, and issue guidance on whether or
not to use sea salts in the high effluent percentage test solution. Two of the
three laboratories who conducted toxicity tests asserted that sea salts are
themselves toxic to embryos in the sea urchin fertilization toxicity test.

 If use of hypersaline brine is the preferred methodology to sea salts for toxicity
testing, then the LACFCD recommends that the LARWQCB issue new guidance
on the applicable value of the Toxic Unit to use to indicate that a sample is
substantially toxic. All three laboratories who conducted toxicity tests asserted
that a value greater than or equal to 2.00 is most appropriate and will reasonably
lead to conclusive Phase I TIE test results.

ES.5 BEST MANAGEMENT PRACTICES IMPLEMENTATION
Discussion of BMP implementation is not possible in this Annual Monitoring Report.
Long term trends will need to be determined and analyzed prior to making any
management decisions regarding BMP implementation.
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Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 1,470.5 28.3

Light Industrial 1,013.1 19.5
Vacant 383.5 7.4

Retail/ Commercial 659.8 12.7
Multi-Fam. Residential 232.6 4.5

Transportation 66.6 1.3
Educational Facilities 144.1 2.8

Mixed Residential 132.2 2.5
Other 1,102.1 21.2

TOTAL 5,204 100
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Figure 2-11
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Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 797.0 36.3

Light Industrial 288.1 13.1
Vacant 597.2 27.2

Retail/ Commercial 197.3 9.0
Multi-Fam. Residential 15.2 0.7

Transportation 4.2 0.2
Educational Facilities 225.5 10.3

Mixed Residential -- --
Other 72.7 3.3

TOTAL 2,197 100
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Figure 2-12
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Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 381.1 28.5

Light Industrial 585.0 43.7
Vacant 84.8 6.3

Retail/ Commercial 46.7 3.5
Multi-Fam. Residential 64.5 4.8

Transportation 78.5 5.9
Educational Facilities 12.7 1.0

Mixed Residential 24.1 1.8
Other 60.7 4.5

TOTAL 1,338 100
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Figure 2-13
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Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 753.0 45.5

Light Industrial 245.2 14.8
Vacant 159.5 9.6

Retail/ Commercial 48.2 2.9
Multi-Fam. Residential 48.0 2.9

Transportation 110.0 6.6
Educational Facilities 110.2 6.7

Mixed Residential 115.8 7.0
Other 66.9 4.0

TOTAL 1,657 100
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Figure 2-14
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Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 333.8 23.1

Light Industrial 276.9 19.1
Vacant 21.0 1.5

Retail/ Commercial 145.7 10.1
Multi-Fam. Residential 203.2 14.0

Transportation 174.2 12.0
Educational Facilities 93.3 6.4

Mixed Residential 163.2 11.3
Other 37.1 2.6

TOTAL 1,448 100
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Figure 2-15
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V i c i n i t y  M a pV i c i n i t y  M a p

Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 213.5 9.4

Light Industrial 425.5 18.8
Vacant 41.8 1.8

Retail/ Commercial 188.8 8.3
Multi-Fam. Residential 130.0 5.7

Transportation 1,080.1 47.6
Educational Facilities 19.1 0.8

Mixed Residential 102.1 4.5
Other 68.1 3.0

TOTAL 2,269 100
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Los Angeles
at Sawtelle Blvd.

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 35.5 40.0

Light Industrial 3.1 3.5
Vacant 9.9 11.1

Retail/ Commercial 8.8 9.9
Multi-Fam. Residential 10.9 12.3

Transportation 1.3 1.5
Educational Facilities 2.4 2.7

Mixed Residential 5.9 6.7
Other 10.9 12.3

TOTAL 88.8 100

Mass Emission Monitoring Station
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Figure 2-3
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Unincorporated Los Angeles County
at Piuma Rd.

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 6.0 5.7

Light Industrial 0.3 0.3
Vacant 83.3 79.3

Retail/ Commercial 0.5 0.5
Multi-Fam. Residential 1.4 1.3

Transportation 0.5 0.5
Educational Facilities 0.5 0.5

Mixed Residential -- --
Other 12.5 11.9

TOTAL 105.0 100
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Figure 2-4
¬
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Long Beach
at Wardlow Rd.

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 236.9 28.8

Light Industrial 41.9 5.1
Vacant 332.3 40.4

Retail/ Commercial 29.6 3.6
Multi-Fam. Residential 28.8 3.5

Transportation 19.7 2.4
Educational Facilities 15.6 1.9

Mixed Residential 14.8 1.8
Other 102.8 12.5

TOTAL 822.5 100
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Figure 2-5
¬
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Long Beach
at Spring St.

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 56.9 38.3

Light Industrial 12.5 8.4
Vacant 21.2 14.3

Retail/ Commercial 8.3 5.6
Multi-Fam. Residential 9.1 6.1

Transportation 2.7 1.8
Educational Facilities 6.4 4.3

Mixed Residential 0.3 0.2
Other 31.2 21.0

TOTAL 148.6 100
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Figure 2-6
¬
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Pico Rivera
at San Gabriel Pkwy.

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 68.5 15.2

Light Industrial 10.4 2.3
Vacant 300.6 66.7

Retail/ Commercial 6.8 1.5
Multi-Fam. Residential 6.3 1.4

Transportation 4.5 1.0
Educational Facilities 7.2 1.6

Mixed Residential 0.5 0.1
Other 46.0 10.2

TOTAL 450.6 100

RB-AR48005



^̀

Do
mi

ng
ue

z C
ha

nn
el

Ballona Creek

Compton Creek

S28

0 0.5 1 1.5 2
Miles

DOMINGUEZ CHANNEL (S28)

Legend

^̀ Mass Emission Monitoring Station

Drainage Area (S28)

Figure 2-7
¬
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Torrance
at Artesia Blvd.

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 11.8 35.5

Light Industrial 4.3 13.1
Vacant 0.0 0.0

Retail/ Commercial 2.5 7.6
Multi-Fam. Residential 2.6 7.9

Transportation 2.5 7.6
Educational Facilities 1.5 4.6

Mixed Residential 2.8 8.4
Other 5.1 15.4

TOTAL 33.2 100
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Santa Clara
at The Old Road

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 10.7 2.6

Light Industrial 0.8 0.2
Vacant 357.9 87.0

Retail/ Commercial 1.2 0.3
Multi-Fam. Residential 1.6 0.4

Transportation 2.1 0.5
Educational Facilities 1.2 0.3

Mixed Residential - -
Other 35.8 8.7

TOTAL 411.4 100
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Figure 4-10.1
TSS Concentrations for Ballona Creek
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Figure 4-10.2
TSS Concentrations for Malibu Creek
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Figure 4-10.3
TSS Concentrations for Los Angeles River 
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Figure 4-10.4
TSS Concentrations for Coyote Creek
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Figure 4-10.5
TSS Concentrations for San Gabriel River
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Figure 4-10.6
TSS Concentrations for Dominguez Channel
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Figure 4-10.7
TSS Concentrations for Santa Clara River
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Figure 4-11
Mass Emission Total Suspended Solids Loads
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Figure 4-12
Mass Emission Total Dissolved Solids Loads
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Figure 4-1
Historic Los Angeles Monthly Wet Season Rainfall at Station #716, Ducommun St., Los Angeles
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Figure 4-2  
Los Angeles Annual (Wet Season) Rainfall at Station #716, Ducommun St., Los Angeles 
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Figure 4-3.1 

Comparison of Ammonia Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.1 (Continued) 

Comparison of Ammonia Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.1  (Continued) 

Comparison of Ammonia Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.1  (Continued) 

Comparison of Ammonia Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.2 

Comparison of Dissolved Arsenic Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.2 (continued)
Comparison of Dissolved Arsenic Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.2 (continued)
Comparison of Dissolved Arsenic Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.2 (continued)
Comparison of Dissolved Arsenic Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.3 

Comparison of Dissolved Cadmium Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.3 (continued)
Comparison of Dissolved Cadmium Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.3 (continued)
Comparison of Dissolved Cadmium Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.3 (continued)
Comparison of Dissolved Cadmium Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.4 

Comparison of Chloride Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown.

                                                                          Ballona Creek and Coyote Creek have no chloride objective.

RB-AR48033



0

150

300

450

600

750

Sep-06 Mar-07 Sep-07 Mar-08 Sep-08 Mar-09

C
hl

or
id

e 
(m

g/
L)

Dry Weather Sample

Wet Weather Sample

GWR

Chloride in San Gabriel River

 

0

150

300

450

600

750

Sep-06 Mar-07 Sep-07 Mar-08 Sep-08 Mar-09

C
hl

or
id

e 
(m

g/
L)

Dry Weather Sample

Wet Weather Sample
Chloride in Dominguez Channel

 
 

0

150

300

450

600

750

Sep-06 Mar-07 Sep-07 Mar-08 Sep-08 Mar-09

C
hl

or
id

e 
(m

g/
L)

Dry Weather Sample

Wet Weather Sample

GWR

Chloride in Santa Clara River

 
Figure 4-3.4 (Continued) 

Comparison of Chloride Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown.

                                                          Dominguez Channel has no chloride objective.
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Figure 4-3.4 (Continued) 

Comparison of Chloride Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 

                                                                          Dominguez Channel tributaries have no chloride objective. 
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Figure 4-3.4 (Continued) 

Comparison of Chloride Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown.

                                                                                        Domingue Channel tributaries have no chloride objective.  
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Figure 4-3.5 

Comparison of Dissolved Chromium (VI) Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.5 (continued)
Comparison of Dissolved Chromium (VI) Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.5 (continued)
Comparison of Dissolved Chromium (VI) Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.5 (continued)
Comparison of Dissolved Chromium (VI) Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.6  
Comparison of Dissolved Chromium Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.6 (continued)
Comparison of Dissolved Chromium Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.6 (continued)
Comparison of Dissolved Chromium Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.6 (continued)
Comparison of Dissolved Chromium Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.7 

Comparison of Fecal Coliform Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. Wet weather exceedances not shaded when wet weather suspension applies (2008-09Event06, 

2008-09Event09, 2008-09Event21).Wet weather suspension not applicable to Malibu Creek and Santa Clara River.  Y-axis is displayed on a logarithmic scale. 
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Figure 4-3.7 (Continued) 

Comparison of Fecal Coliform Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. Wet weather exceedances not shaded when wet weather suspension applies (2008-09Event06, 

2008-09Event09, 2008-09Event21). Wet weather suspension not applicable to Malibu Creek and Santa Clara River.  Y-axis is displayed on a logarithmic scale. 
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Figure 4-3.7 (Continued) 

Comparison of Fecal Coliform Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. Wet weather exceedances not shaded when wet weather suspension applies (2008-09Event06, 

2008-09Event09, 2008-09Event21).Wet weather suspension not applicable to Malibu Creek and Santa Clara River.  Y-axis is displayed on a logarithmic scale. 
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Figure 4-3.7 (Continued) 

Comparison of Fecal Coliform Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. Wet weather exceedances not shaded when wet weather suspension applies (2008-09Event06, 

2008-09Event09, 2008-09Event21).Wet weather suspension not applicable to Malibu Creek and Santa Clara River.  Y-axis is displayed on a logarithmic scale. 
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Figure 4-3.8 

Comparison of Dissolved Copper Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.8 (continued)
Comparison of Dissolved Copper Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.8 (continued)
Comparison of Dissolved Copper Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.8 (continued)
Comparison of Dissolved Copper Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.9 

Comparison of Cyanide Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.9 (continued)
Comparison of Cyanide Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.9 (continued) 
Comparison of Cyanide Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.9 (continued) 
Comparison of Cyanide Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.10 

Comparison of Dissolved Oxygen Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown.

                                            Dissolved Oxygen Objective is a mimimum.                                     
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Figure 4-3.10 (continued)
Comparison of Dissolved Oxygen Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 

                                               Dissolved Oxygen Objective is a mimimum.  
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Figure 4-3.10 

Comparison of Dissolved Oxygen Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 

                                               Dissolved Oxygen Objective is a mimimum.  
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Figure 4-3.10 (continued)
Comparison of Dissolved Oxygen Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 

                                                                                                  Dissolved Oxygen Objective is a mimimum.  
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Figure 4-3.11 

Comparison of Dissolved Lead Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.11 (continued)
Comparison of Dissolved Lead Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.11 (continued)
Comparison of Dissolved Lead Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.11 (continued)
Comparison of Dissolved Lead Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.12 

Comparison of Total Mercury Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown.  
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Figure 4-3.12 (continued)
Comparison of Total Mercury Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.12 (continued)
Comparison of Total Mercury Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.12 (continued)
Comparison of Total Mercury Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.13  
Comparison of Dissolved Nickel Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.13 (continued)
Comparison of Dissolved Nickel Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.13 (continued)
Comparison of Dissolved Nickel Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.13 (continued)
Comparison of Dissolved Nickel Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.14 

Comparison of pH Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.14 (continued) 
Comparison of pH Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.14 (continued) 
Comparison of pH Monitoring Data to Water Quality Objectives

                                                                                     Green shading indicates exceedances. Non-detects not shown. 
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Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.14 (continued) 
Comparison of pH Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.15 

Comparison of Sulfate Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 

                       Ballona Creek, Coyote Creek have no sulfate objectives.
 

RB-AR48077



0

150

300

450

600

750

900

1050

1200

1350

Sep-06 Mar-07 Sep-07 Mar-08 Sep-08 Mar-09

S
u
lf
a
te
 (
m
g
/L
)

Dry Weather Sample

Wet Weather Sample

GWR

Sulfate in San Gabriel River

 

0

150

300

450

600

750

900

1050

1200

1350

Sep-06 Mar-07 Sep-07 Mar-08 Sep-08 Mar-09

S
u
lf
a
te
 (
m
g
/L
)

Dry Weather Sample

Wet Weather Sample

Sulfate in Dominguez Channel

 

 

0

150

300

450

600

750

900

1050

1200

1350

Sep-06 Mar-07 Sep-07 Mar-08 Sep-08 Mar-09

S
u
lfa
te
 (
m
g
/L
)

Dry Weather Sample

Wet Weather Sample

GWR

Sulfate in Santa Clara River

 

Figure 4-3.15 (continued)
Comparison of Sulfate Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 

                                Dominguez Channel has no sulfate objective. 
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Figure 4-3.15 (continued)
Comparison of Sulfate Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 

                                                                            Dominguez Channel tributaries have no sulfate objective.  
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Figure 4-3.15 (continued)
Comparison of Sulfate Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 

                                                                                       Dominguez Channel tributaries have no sulfate objective.  
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Figure 4-3.16 

Comparison of TDS Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 

                       Ballona Creek, Coyote Creek have no TDS objectives. 

RB-AR48081



0

500

1000

1500

2000

2500

3000

Sep-06 Mar-07 Sep-07 Mar-08 Sep-08 Mar-09

T
D

S
 (

m
g

/L
)

Dry Weather Sample

Wet Weather Sample

GWR

Total Dissolved Solids in San 

Gabriel River

 

0

500

1000

1500

2000

2500

3000

Sep-06 Mar-07 Sep-07 Mar-08 Sep-08 Mar-09

T
D

S
 (

m
g

/L
)

Dry Weather Sample

Wet Weather Sample

Total Dissolved Solids in 

Dominguez Channel

 

 

0

500

1000

1500

2000

2500

3000

Sep-06 Mar-07 Sep-07 Mar-08 Sep-08 Mar-09

T
D

S
 (

m
g

/L
)

Dry Weather Sample

Wet Weather Sample

GWR

Total Dissolved Solids in Santa 
Clara River

 

Figure 4-3.16 (continued)
Comparison of TDS Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 

                                  Dominguez Channel has no TDS objective.
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Figure 4-3.16 (continued)
Comparison of TDS Monitoring Data to Water Quality Objectives 

Green shading indicates exceedances. Non-detects not shown. 

                                                                             Dominguez Channel Tributaries have no TDS objective.
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Figure 4-3.16 (continued) 

Comparison of TDS Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 

Dominguez Channel Tributaries have no TDS objective.  
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Figure 4-3.17 

Comparison of Dissolved Zinc Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.17 (Continued) 

Comparison of Dissolved Zinc Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.17  (Continued) 

Comparison of Dissolved Zinc Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-3.17  (Continued) 

Comparison of Dissolved Zinc Monitoring Data to Water Quality Objectives 
Green shading indicates exceedances. Non-detects not shown. 
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Figure 4-4.1
Load Trend Analysis for Ballona Creek
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Figure 4-4.1
Load Trend Analysis for Ballona Creek (continued)
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Figure 4-4.1
Load Trend Analysis for Ballona Creek (continued)
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Figure 4-4.1
Load Trend Analysis for Ballona Creek (continued)
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Figure 4-4.1
Load Trend Analysis for Ballona Creek (continued)
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Figure 4-4.1
Load Trend Analysis for Ballona Creek (continued)
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Figure 4-4.1
Load Trend Analysis for Ballona Creek (continued)
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Figure 4-4.1
Load Trend Analysis for Ballona Creek (continued)
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Figure 4-4.2
Load Trend Analysis for Malibu Creek
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Figure 4-4.2
Load Trend Analysis for Malibu Creek (continued)
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Figure 4-4.2
Load Trend Analysis for Malibu Creek (continued)
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Figure 4-4.2
Load Trend Analysis for Malibu Creek (continued)
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Figure 4-4.2
Load Trend Analysis for Malibu Creek (continued)

0

50

100

150

200

250

300

Zinc Dissolved Iron Barium Dissolved Barium Nickel Dissolved Zinc

Constituents

Lo
ad

 (P
ou

nd
s)

2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21
2008-09Event23 2008-09Event15 2008-09Event30 2008-09Event36

RB-AR48101



Figure 4-4.2
Load Trend Analysis for Malibu Creek (continued)
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Figure 4-4.2
Load Trend Analysis for Malibu Creek (continued)
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Figure 4-4.2
Load Trend Analysis for Malibu Creek (continued)
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Figure 4-4.3
Load Trend Analysis for Los Angeles River
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Figure 4-4.3
Load Trend Analysis for Los Angeles River (continued)
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Figure 4-4.3
Load Trend Analysis for Los Angeles River (continued)
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Figure 4-4.3
Load Trend Analysis for Los Angeles River (continued)
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Figure 4-4.3
Load Trend Analysis for Los Angeles River (continued)
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Figure 4-4.3
Load Trend Analysis for Los Angeles River (continued)
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Figure 4-4.3
Load Trend Analysis for Los Angeles River (continued)
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Figure 4-4.3
Load Trend Analysis for Los Angeles River (continued)
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Figure 4-4.4
Load Trend Analysis for Coyote Creek
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Figure 4-4.4
Load Trend Analysis for Coyote Creek (continued)
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Figure 4-4.4
Load Trend Analysis for Coyote Creek (continued)
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Figure 4-4.4
Load Trend Analysis for Coyote Creek (continued)
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Figure 4-4.4
Load Trend Analysis for Coyote Creek (continued)
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Figure 4-4.4
Load Trend Analysis for Coyote Creek (continued)
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Figure 4-4.4
Load Trend Analysis for Coyote Creek (continued)
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Figure 4-4.4
Load Trend Analysis for Coyote Creek (continued)
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Figure 4-4.5
Load Trend Analysis for San Gabriel River
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Figure 4-4.5
Load Trend Analysis for San Gabriel River (continued)
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Figure 4-4.5
Load Trend Analysis for San Gabriel River (continued)
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Figure 4-4.5
Load Trend Analysis for San Gabriel River (continued)
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Figure 4-4.5
Load Trend Analysis for San Gabriel River (continued)
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Figure 4-4.5
Load Trend Analysis for San Gabriel River (continued)
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Figure 4-4.5
Load Trend Analysis for San Gabriel River (continued)
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Figure 4-4.5
Load Trend Analysis for San Gabriel River (continued)
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Figure 4-4.6
Load Trend Analysis for Dominguez Channel
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Figure 4-4.6
Load Trend Analysis for Dominguez Channel (continued)
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Figure 4-4.6
Load Trend Analysis for Dominguez Channel (continued)
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Figure 4-4.6
Load Trend Analysis for Dominguez Channel (continued)
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Figure 4-4.6
Load Trend Analysis for Dominguez Channel (continued)
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Figure 4-4.6
Load Trend Analysis for Dominguez Channel (continued)
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Figure 4-4.6
Load Trend Analysis for Dominguez Channel (continued)
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Figure 4-4.6
Load Trend Analysis for Dominguez Channel (continued)
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Figure 4-4.7
Load Trend Analysis for Santa Clara River
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Figure 4-4.7
Load Trend Analysis for Santa Clara River (Continued)
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Figure 4-4.7
Load Trend Analysis for Santa Clara River (continued)
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Figure 4-4.7
Load Trend Analysis for Santa Clara River (continued)
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Figure 4-4.7
Load Trend Analysis for Santa Clara River (continued)
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Figure 4-4.7
Load Trend Analysis for Santa Clara River (continued)
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Figure 4-4.7
Load Trend Analysis for Santa Clara River (continued)
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Figure 4-4.7
Load Trend Analysis for Santa Clara River (continued)
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Figure 4-5.1 

Plot Of Aluminum Vs. TSS at Mass Emission Stations, 2006 - 2009.  
Bands show the 95% confidence interval of the regression.  

Non-detects and TSS measurements greater than 1000 mg/L have been omitted. Plots combine wet and dry weather events. 
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Figure 4-5.2 
Plot of Chromium vs. TSS at Mass Emission Stations, 2006 - 2009. 

Bands show the 95% confidence interval of the regression.  
Non-detects and TSS measurements greater than 1000 mg/L have been omitted. Plots combine wet and dry weather events. 
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Figure 4-5.3 

Plot of Iron vs. TSS at Mass Emission Stations, 2006 - 2009. 
Bands show the 95% confidence interval of the regression. 

Non-detects and TSS measurements greater than 1000 mg/L have been omitted. Plots combine wet and dry weather events. 
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Figure 4-5.4 
Plot of Nickel vs. TSS at Mass Emission Stations, 2006 - 2009. 

Bands show the 95% confidence interval of the regression. 
Non-detects and TSS measurements greater than 1000 mg/L have been omitted.
Plots combine wet and dry weather events. 
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Figure 4-5.5 
Plot of Copper vs. TSS at Mass Emission Stations, 2006 - 2009. 

Bands show the 95% confidence interval of the regression. 
Non-detects and TSS measurements greater than 1000 mg/L have been omitted.
Plots combine wet and dry weather events.  
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Non-detects and TSS measurements greater than 1000 mg/L have been omitted. Plots combine wet and dry weather events. 

 
Figure 4-5.6 

Plot of Zinc vs. TSS at Mass Emission Stations, 2006 - 2009. 
Bands show the 95% confidence interval of the regression. 

Non-detects and TSS measurements greater than 1000 mg/L have been omitted. Plots combine wet and dry weather events. 
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Figure 4-5.7 

Plot of Lead vs. TSS at Mass Emission Stations, 2006 - 2009. 
Bands show the 95% confidence interval of the regression. 

Non-detects and TSS measurements greater than 1000 mg/L have been omitted. Plots combine wet and dry weather events. 
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Figure 4-6

Plot of Total Mercury vs. Total Suspended Sediment from Los Angeles County Mass Emissions 
Stations Compared to Guadalupe River Monitoring Data

Filled circles indicate reported mercury vs. TSS from mass emission stations, 2006 – 2009. Mass emission data 
superimposed on plot of mercury vs suspended sediment concentrations from Mckee et al (2006)
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Figure 4-7
Total Selenium Vs. Arsenic in Malibu Creek
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R2 = 0.82
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Figure 4-8
Total Selenium Vs. Sulfate in Malibu Creek
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Figure 4-9
TSS Concentrations at Mass Emission Stations
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1.1 MONITORING PROGRAM OBJECTIVES
The major objectives of the Monitoring Program outlined in the Municipal Stormwater
Permit are to:

 Assess compliance with the Los Angeles County Municipal Stormwater
Permit No. CAS004001.

 Measure and improve the effectiveness of the Stormwater Quality Management
Plans (SQMPs).

 Assess the chemical, physical, and biological impacts of receiving waters
resulting from urban runoff.

 Characterize stormwater discharges.

 Identify sources of pollutants.

 Assess the overall health and evaluate long-term trends in receiving water
quality.

Ultimately, the results of the monitoring requirements should be used to refine the
SQMP for the reduction of pollutant loadings and the protection and enhancement of the
beneficial uses of the receiving water in the County of Los Angeles. The Monitoring
Program was developed to address these objectives, and has several elements:

 Core monitoring, which includes mass emission, water column toxicity, tributary,
shoreline, and trash monitoring.

 Regional monitoring, which included estuary sampling and bioassessment; and
three special studies, which included the New Development Impacts Study in the
Santa Clara Watershed, the Peak Discharge Impact Study, and the
Best Management Practice (BMP) Effectiveness Study. All of these studies were
completed by 2008.

1.2 MONITORING PROGRAM STATUS
The 1994-1995 storm season was the first for which stormwater monitoring was
required under the 1990 Los Angeles County National Pollutant Discharge Elimination
System (NPDES) Municipal Stormwater Permit (No. CA0061654). Automated and
manual samplings were conducted to characterize stormwater quality and quantity
during the 1994-1995 and 1995-1996 seasons.

The 1996-1997 season was the first storm season in which stormwater monitoring was
conducted under the 1996 Municipal Stormwater Permit (No. CAS614001). Under the
1996 Municipal Stormwater Permit, the scope of the Monitoring Program was expanded
to incorporate further data collection through the mass emission, land use, and critical
source monitoring programs, and new pilot studies, such as Wide Channel and Low
Flow analyses.
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Under the 2001 Municipal Stormwater Permit (No. CAS004001) adopted on
December 13, 2001, the Monitoring Program eliminated land use and critical source
elements and focused on core monitoring, regional monitoring, and three special
studies. Due to varying compliance dates for each element, only mass emission, water
column toxicity, and shoreline monitoring under the core Monitoring Program were
addressed in the 2001-2002 Monitoring Report.

The 2002-2003, 2003-2004, 2005-2006, 2006-2007, 2007-2008, and 2008-2009
Monitoring Reports address:

 Core Monitoring Program: mass emission, tributary, water column toxicity,
shoreline, and trash monitoring.

 Regional Monitoring Program: estuary sampling and bioassessment and the
results of the three special studies.

An Integrated Receiving Water Impacts Report was created in 2004-2005 that also
incorporated results, analysis, and progress of the above-mentioned Monitoring
Programs. That report also looked at trends for the period 1994-2005.
Annual Stormwater Monitoring Reports can be found on our website at:
http://dpw.lacounty.gov/wmd/NPDES/report_directory.cfm.

1.2.1 Core Monitoring
1.2.1.1 Mass Emission Monitoring

The objectives of mass emission monitoring are:

 Estimate the mass emissions from the Municipal Separate Storm Sewer System
(MS4).

 Assess trends in the mass emissions over time.

 Determine if the MS4 is contributing to exceedances of water quality standards
by comparing results to applicable standards in the Water Quality Control Plan
for the Los Angeles Region (Basin Plan), the California Toxics Rule (CTR), and
with emissions from other discharges.

Seven mass emission monitoring sites: Ballona Creek (S01), Malibu Creek (S02),
Los Angeles River (S10), Coyote Creek (S13), San Gabriel River (S14),
Dominguez Channel (S28), and Santa Clara River (S29), were utilized to achieve the
objectives outlined above during the 2008-2009 reporting period. Mass emission
stations capture runoff from major County watersheds that generally have
heterogeneous land use. All mass emission sites, except the
Santa Clara River site, are equipped with automated samplers with integral flow meters
for collecting flow-composite samples.
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Sampling at the Santa Clara River station began during the 2002-2003 storm season.
Although sample collections at the Santa Clara River station are performed manually,
composite samples are achieved primarily by using flow rate estimates obtained by
monitoring staff following approved methods. When conditions allow, flow rates are
obtained using real-time flow measurements by a County of Los Angeles Department of
Public Works’ (Public Works) Water Resources Division stream gage near that site.

A minimum of three storm events (including the first storm event of the year) and two
dry weather events were sampled at each mass emission site. Grab and composite
samples were collected for five storm events at all mass emissions site, except for the
Santa Clara River site (four storm events were sampled, both grab and composite) and
the Los Angeles River site (composite samples were collected at four events and grab
samples were collected at five events). Total Suspended Solids (TSS) were collected
from the four storm events sampled at the Santa Clara River mass emission site. Ten
storm events at Ballona Creek, Malibu Creek, the Los Angeles River, the San Gabriel
River and Dominguez Channel, and eleven storm events at Coyote Creek were
sampled for TSS. Refer to Appendix K – Table of Monitoring Events – for dates of wet
and dry weather sampling events.

1.2.1.2 Water Column Toxicity Monitoring

The objectives of water column toxicity monitoring are to evaluate the extent and
causes of toxicity in receiving waters and to modify and utilize the SQMP to implement
practices that eliminate or reduce sources of toxicity in stormwater. Composite samples
were taken at the mass emission monitoring stations. Two wet weather events and two
dry weather events were analyzed for toxicity at each mass emission site during the
2008-2009 season.

1.2.1.3 Tributary Monitoring

The objectives of tributary monitoring are to identify subwatersheds where stormwater
discharges are causing or contributing to exceedances of water quality standards, and
to prioritize drainage and subdrainage areas that need management actions.

A minimum of four storm events (including the first storm event of the year), and one dry
weather event, were sampled at the tributary monitoring stations. Sampling for the
2008-2009 season was conducted at six tributary monitoring stations in the Dominguez
Channel Watershed. The tributaries monitored included Project No. 1232 (TS19), PD
669 (TS20), Project Nos. 5246 & 74 (TS21), PD 21-Hollypark Drain (TS22), D.D.I. 8
(TS23), and Dominguez Channel at 116th Street (TS24). Automatic flow weighted
composite samples were taken from each tributary location. Grab samples were also
taken at these locations. A total of five storm events and three dry weather events were
monitored at all six tributary sites. Refer to Appendix K – Table of Monitoring Events –
for dates of wet and dry weather sampling events.

1.2.1.4 Shoreline Monitoring

The City of Los Angeles is required to monitor shoreline stations. The purpose is to
evaluate the impacts to coastal receiving waters and the impacts to recreational
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beneficial uses resulting from stormwater/urban runoff. Also, the Municipal Stormwater
Permit requires the City of Los Angeles to annually assess shoreline water quality data
and submit it to the Principal Permittee for inclusion in the monitoring report. The City of
Los Angeles’ assessment is included as Appendix D of this monitoring report.

1.2.1.5 Trash Monitoring

The objectives of trash monitoring are to assess the quantities of trash in receiving
waters after storm events and to identify areas impaired for trash. Visual observations of
trash were made and a minimum of one photograph at each mass emission station was
taken after four storm events, including the first storm event.

Permit required trash compliance monitoring for Ballona Creek and Los Angeles River
Watersheds is described in Appendices I and J, respectively.

1.2.2 Regional Monitoring
The Los Angeles County Flood Control District (LACFCD) is participating in regional
monitoring programs. These programs address public health concerns, monitor trends
in natural resources and near shore habitats, and assess regional impacts from
stormwater pollutant sources. The regional programs include the following:

1.2.2.1 Estuary Sampling

The LACFCD has participated in the coastal ecology committee of the Bight 2003
project coordinated by the Southern California Coastal Water Research Project
(SCCWRP). The goal of this study was to supplement the regional monitoring of the
SCB estuarine habitats by sampling estuaries for sediment chemistry, sediment toxicity,
and benthic macro invertebrate diversity to determine the spatial extent of sediment fate
from stormwater, and the magnitudes of its effects. All reports pertinent to the Bight
2003 Project have been completed by SCCWRP and were released on their website in
the Summer of 2007. Their website is www.sccwrp.org/regional/03bight/03docs.html.

1.2.2.2 Bioassessment

Bioassessments aid in evaluating a water body’s qualitative integrity through the
detection of biological responses and trends resulting from exposure to pollution within
watersheds. An ultimate goal is to identify probable causes of impairment not detected
by chemical and physical water quality analysis. The LACFCD typically performs stream
bioassessments in the County of Los Angeles in October every year as required in
Section II.G of the Monitoring and Reporting Program of the Municipal Stormwater
Monitoring Permit. However, in 2008, bioassessment monitoring was performed in June
(for San Gabriel River watershed) and in November (for all other watersheds) instead of
October. Sampling sites are spread throughout each of the six major watersheds and
are selected to represent the diverse environments of the Los Angeles region. Table 1-1
lists the sampling station locations and Figure 1-1 is a map showing the geographical
location of the sampling stations. In 2008, bioassesment monitoring was conducted at
17 sites.
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The State’s Surface Water Ambient Monitoring Program will take information gathered
from the biological surveys in the County and combine it with data collected from
surrounding counties to refine an index of biological indicators for the
Southern California region. The final report for the most recent year of the
Bioassessment Monitoring Program (2008) is included in Appendix H.

1.2.3 Special Studies
The LACFCD has conducted the following special monitoring programs as required by
the 2001 Municipal Stormwater Permit:

1.2.3.1 New Development Impacts Study in the Santa Clara Watershed

The objective of the New Development Impacts Study in the Santa Clara Watershed
was to evaluate the effectiveness of the Standard Urban Stormwater Mitigation Plan
(SUSMP) BMPs at reducing pollutants in stormwater runoff. To perform this study, the
Environmental Protection Agency’s (EPA’s) Storm Water Management Model was used
to conduct a deterministic hydrological modeling coupled with a stochastic Monte Carlo
approach for modeling stormwater runoff water quality. The New Development Impact
Study Report was completed and submitted to the Regional Water Quality Control
Board on April 7, 2008.

1.2.3.2 Peak Discharge Impact Study

This study was conducted to fulfill the requirement to develop numeric criteria for peak
flow control by assessing the potential cause and effect relationships between
urbanization in watersheds and stream erosion in the County. SCCWRP and the
LACFCD jointly conducted the study through a consultant contract. The study results
were previously reported. An Executive Summary can be found in Appendix B of the
1994-2005 Integrated Receiving Water Impacts Report.

1.2.3.3 BMP Effectiveness Study

Sampling of all BMPs in the BMP Effectiveness Study was completed in the 2006-2007
season.
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Mass Emission Sites were established and monitored throughout the Los Angeles
County Flood Control District (LACFCD) in an effort to characterize the water quality of
the channels and streams. Tributary sites were selected to characterize the water
quality of channels and streams in the subwatersheds.

2.1 MASS EMISSION SITE SELECTION
The LACFCD monitored at the following seven mass emission stations: Ballona Creek,
Malibu Creek, Los Angeles River, Coyote Creek, San Gabriel River, Dominguez
Channel, and Santa Clara River. The seven mass emission monitoring stations
collected water quality data from approximately 2,060 square miles.

Four of the mass emission monitoring stations installed under the original 1990 Permit
were retained under the 1996 and the 2001 Municipal Stormwater Permit; specifically
Ballona Creek (S01), Malibu Creek (S02), Los Angeles River (S10), and San Gabriel
River (S14). The Coyote Creek (S13) monitoring station was monitored under the 1990,
1996, and 2001 Municipal Stormwater Permit, though monitoring was not required
under the 1996 Municipal Stormwater Permit. Monitoring began at Dominguez Channel
(S28) mass emission station during the 2001-2002 season. Sampling at the Santa Clara
(S29) mass emission station began during the 2002-2003 season.

2.2 MASS EMISSION MONITORING LOCATIONS AND DRAINAGE
AREAS

Figure 2-1 is an overview of the study area with all mass emission monitoring sites
shown. Table 2-1a also indicates the dominant land use associated with each
monitoring site and the total drainage area.

Provided below is a description of the seven mass emission stations required by the
Municipal Stormwater Permit for the 2008-2009 monitoring period: Ballona Creek,
Malibu Creek, Los Angeles River, San Gabriel River, Coyote Creek,
Dominguez Channel, and Santa Clara River. Figures 2-2 through 2-8 show the location
of each monitoring station along with a description of its land use.

Ballona Creek Monitoring Station (S01)
The Ballona Creek monitoring station is located at the existing stream gage station
(Stream Gage F38C-R) between Sawtelle and Sepulveda Boulevards in the City of
Los Angeles and was chosen to avoid tidal influences. The upstream tributary
watershed of Ballona Creek is 88.8 square miles. The entire Ballona Creek Watershed
is 127.1 square miles. Ballona Creek is a concrete-lined trapezoidal channel at the
gaging station. This station can be found on Thomas Guide
page 672 G-4.

Malibu Creek Monitoring Station (S02)
The Malibu Creek monitoring station is located at the existing stream gage station
(Stream Gage F130-9-R) near Malibu Canyon Road, south of Piuma Road. The
tributary watershed to Malibu Creek at this location is 104.9 square miles and the entire
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Malibu Creek Watershed is 109.9 square miles. This station can be found on
Thomas Guide page 628 H-1.

Los Angeles River Monitoring Station (S10)
The Los Angeles River Monitoring Station is located at the existing stream gage station
(Stream Gage F319-R) between Willow Street and Wardlow Road in the City of
Long Beach and was chosen to avoid tidal influences. The river is a concrete-lined
trapezoidal channel at this site. The total upstream tributary drainage area for the
Los Angeles River is 825 square miles. This river is the largest watershed outlet
to the Pacific Ocean in the LACFCD. This station can be found on
Thomas Guide page 795 C-1.

Coyote Creek Monitoring Station (S13)
The Coyote Creek Monitoring Station is located at the existing Army Corps of Engineers
stream gage station (Stream Gage F354-R) below Spring Street in the lower
San Gabriel River Watershed. The site assists in determining mass loading for the
San Gabriel River Watershed. The upstream tributary area is 150 square miles
(extending into Orange County). The sampling site was chosen to avoid backwater
effects from the San Gabriel River to ensure that all water being sampled is from Coyote
Creek only. Coyote Creek is a concrete-lined trapezoidal channel at this location. The
Coyote Creek sampling location has been an active stream gaging station since 1963.
This station can be found on Thomas Guide page 796 H-2.

San Gabriel River Monitoring Station (S14)
The San Gabriel River Monitoring Station is located at an historic stream gage station
(Stream Gage F263C-R), below San Gabriel River Parkway in Pico Rivera. The
upstream tributary area is 450 square miles at this location. The San Gabriel River is a
grouted rock-concrete stabilizer along the western levee and a natural section on the
eastern side. Flow measurement and water sampling are conducted in the grouted rock
area along the western levee of the river. The length of the concrete stabilizer is nearly
70 feet. The San Gabriel River sampling location has been an active stream gaging
station since 1968. This station can be found on Thomas Guide page 676 J-2.

Dominguez Channel Monitoring Station (S28)
The Dominguez Channel Monitoring Station is located at Dominguez Channel and
Artesia Boulevard in the City of Torrance and was chosen to avoid tidal influence. Flow
at this station is measured by the flow meter attached to the autosampler. The upstream
tributary area is 33 square miles. The Dominguez Channel monitoring site is located in
a concrete-lined rectangular channel. This station can be found on Thomas Guide page
733 H-7.

Santa Clara River Monitoring Station (S29)
The Santa Clara Monitoring Station is located at the Santa Clara River and
The Old Road in Santa Clara. The Santa Clara River is primarily a soft bottom channel,
which makes accurate flow monitoring extremely difficult. This location was originally
chosen because flow monitoring was possible from the existing USGS 11108000
Santa Clara River near Saugus, California Stream Gaging Station. Currently,
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the County of Los Angeles Department of Public Works’ (Public Works) Water
Resources Division operates a real-time stream gaging station at the site. The flow
gaging operation has been subject to shifting river conditions in recent years. The
upstream tributary area is approximately 411 square miles. This station can be found on
Thomas Guide page 4550 B-2.

2.3 TRIBUTARY SITE SELECTION
All six of the tributary monitoring stations: Project No. 1232 (TS19), PD 669 (TS20),
Project Nos. 5246 & 74 (TS21), PD 21-Hollypark Drain (TS22), D.D.I. 8 (TS23), and
Dominguez Channel at 116th Street (TS24), were established in accordance with the
2001 Municipal Stormwater Permit. Monitoring began during the 2008-2009 season.
The six tributary monitoring stations were used to collect water quality data from
subwatersheds in the Dominguez Channel Watershed Management Area.

2.4 TRIBUTARY MONITORING LOCATIONS AND DRAINAGE AREAS
Figure 2-9 is an overview of the study area showing all the tributary monitoring sites.
Table 2-1b contains the dominant land uses for each site.

Provided below is a description of the six tributary monitoring stations required by the
Municipal Stormwater Permit for the 2008-2009 monitoring period. In order, from the
furthest upstream to the furthest downstream, these stations were identified as TS19,
TS20, TS21, TS22, TS23, and TS24. Figures 2-10 through 2-15 show the location of
each tributary monitoring station.

Project No. 1232 (TS19)
Tributary monitoring site Project No. 1232 is located on the northeast corner of Project
No. 1232 and S. Main Street, south of Del Amo Boulevard, in the City of Carson. The
upstream tributary watershed area is approximately 5203.57 acres. This station can be
found on Thomas Guide page 754 C-4.

PD 669 (TS20)
Tributary monitoring site PD 669 is located in the south right-of-way of PD 669, on the
southeast corner of Avalon Boulevard and PD 669, just north of Del Amo Boulevard in
the City of Carson. The upstream tributary watershed area is approximately 2197.38
acres. This station can be found on Thomas Guide page 764 E-4.

Project Nos. 5246 & 74 (TS21)
Tributary monitoring site Project Nos. 5246 & 74 is located north of Artesia Blvd. (State
Route 91), east of Vermont Avenue, and is accessed from 169th Street to the west right-
of-way of Project No. 5246 in the City of Los Angeles. The upstream tributary watershed
area is approximately 1338.07 acres. This station can be found on Thomas Guide
page 734 B-7.
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PD 21-Hollypark Drain (TS22)
Tributary monitoring site PD21-Hollypark Drain is located on the northeast corner of
135th Street at Dominguez Channel in the City of Gardena. The upstream tributary
watershed area is approximately 1656.75 acres. This station can be found on Thomas
Guide page 733 G-2.

D.D.I. 8 (TS23)
Tributary monitoring site D.D.I. 8 is located on the northwest corner of Dominguez
Channel and the easterly prolongation of 132nd Street in the City of Gardena. The
upstream tributary watershed area is approximately 1449 acres. This station can be
found on Thomas Guide page 733 F-2.

Dominguez Channel at 116th Street (TS24)
This tributary monitoring site is located at the corner of 116th Street and Isis Avenue in
the City of Lennox. The upstream tributary watershed area of this site is approximately
2269.09 acres. This station can be found on Thomas Guide page 703 A-7.
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This section describes the field and laboratory methods used to implement the
Monitoring Program, which includes precipitation and flow monitoring, stormwater
sampling, and laboratory analyses.

3.1 PRECIPITATION AND FLOW MEASUREMENT
3.1.1 Precipitation Monitoring
Every monitoring station has a minimum of one automatic tipping bucket (intensity
measuring) rain gauge located nearby or within the tributary watershed. Large
watersheds may use multiple rain gages to accurately characterize the rainfall.
The Los Angeles County Flood Control District (LACFCD) operates various automatic
rain gauges throughout Los Angeles County. Existing gauges near the monitored
watersheds are also utilized in calculating stormwater runoff and are essential to
develop runoff characteristics for these watersheds.

3.1.2 Flow Monitoring
Flow monitoring equipment is used to trigger the automated samplers because the
Monitoring Program requires flow-weighted composites for many constituents. Flows
are determined from water elevation measurements as described below.

An open channel’s water elevation is measured by the stage monitoring equipment, and
the flow rate is derived from a previously established site specific rating table or
calculated with an equation such as Manning's. The LACFCD uses rating tables
generated from open channel cross sections analysis and upstream/downstream flow
characteristics. The rating tables are modified if it is demonstrated in the field through
stream velocity measurements that calculated table values are incorrect. Previous
stormwater flow measurement efforts indicated that all stations require multiple storm
events to gather the data necessary for calibration of the measurement devices.

The automatic samplers utilize pressure transducers as the stage measurement device.
However, pressure transducers are only accurate as flow measurement devices in open
channel flow regimes.

3.2 STORMWATER SAMPLING
3.2.1 Wet Weather Sample Collection Methods
Grab and composite sample collection methods, defined below, were used during the
2008-2009 storm season.

 Grab Sample - a discrete, individual sample taken within a short period of time,
usually less than 15 minutes. This method is used to collect samples for
constituents that have very short holding times and specific collection or
preservation needs.

 Composite Sample - a mixed or combined sample created by combining a
series of discrete samples (aliquots) of specific volume, collected at specific
flow-volume intervals. Composite sampling is ideally conducted over the duration
of the storm event.
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Grab samples were collected during the initial portion of the storm event (on the rising
limb of the hydrograph) and taken directly to the laboratory.

Most flow-weighted composite storm samples were obtained using an automated
sampler to collect samples at flow-paced intervals. The Santa Clara River Station is not
automated, so composite samples were obtained by sampling discretely every
twenty minutes for the first three hours of the storm, and then mixing the discrete
samples in the laboratory in proportion to the measured flow rates.

The automated samplers were programmed during the storm season to start
automatically when the water level in the channel or storm drain exceeded a minimum
predetermined level above the current stage. This practice was developed based upon
years of experience of monitoring in local watersheds. It was particularly useful when
samplers needed to be reset to capture storms occurring a little over 24 hours apart and
it was not possible to wait for flows to return to a dry weather stage level.

A sample was collected each time a set volume of water had passed the monitoring
point (this volume is referred to as the pacing volume or trigger volume). The samples
were stored in glass containers within the sampler. An eight-liter sample size minimum
was required to conduct the necessary laboratory analyses for all the constituents. The
automated sampler was deactivated by field personnel within 48-hours after the end of
each storm event. This technique proved practical for storms occurring a little over
24 hours apart.

Samples were retrieved from the automated samplers as soon as possible to meet
laboratory analysis holding time requirements. As samples were collected, rainfall and
runoff data were logged and stored for transfer to the office.

3.2.2 Dry Weather Sample Collection Methods
For dry weather sampling, all methods are the same as for wet weather sampling,
except samples are collected as time-weighted composites over a 24-hour period and
auto samplers are programmed to start at a lower stage.

3.2.3 Field Quality Assurance/Quality Control Plan
Quality Assurance/Quality Control (QA/QC) is an essential component of the monitoring
program. Evaluation of Analytes and QA/QC Specifications for Monitoring Program
(Woodward-Clyde, 1996a) describes the procedures used for bottle labeling,
chain-of-custody tracking, sampler equipment checkout and setup, sample collection,
field blanks to assess field contamination, field duplicate samples, and transportation to
the laboratory.

An important part of the QA/QC Plan is the continued education of all field personnel.
Field personnel were trained from the onset and informed about new information on
stormwater sampling techniques on a continuing basis. Field personnel also evaluate
the field activities required by the QA/QC Plan, and the Plan is updated if necessary.
Accurate data was obtained by properly performing monitoring station set up, water
sample collection, sample transport, and laboratory analyses.
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Bottle Preparation
A minimum of three sets of bottles were prepared for each monitoring station so that
change outs could be made quickly between closely occurring storms. Bottle labels
contained the following information:

 LACFCD’s Field Sample Identification (FSID) Number

 Station (Site) Number

 Station (Site) Name

 Laboratory Analysis Requested

 Date (Written at time of sampling)

Bottles were cleaned at the laboratory prior to use, then they were labeled and stored in
sets. Each station was provided with the same number, types, and volumes of bottles
for each rotation unless special grab samples were required. Clean composite sample
bottles were placed in the automated sampler when samples were collected. This
practice ensured readiness for the next storm event. All bottles currently not in use were
stored and later transported in plastic ice chests. Composite sample bottles were limited
to a maximum of 2 ½ gallons each, to ensure ease of handling.

Chain-of-Custody Procedure
Chain-of-custody forms were completed to ensure and document sample integrity.
These procedures establish a written record which tracks sample possession from
collection through analysis. These forms contained the following information:

 LACFCD’s Field Sample Identification (FSID) Number

 Station (Site) Number

 Station (Site) Name

 Laboratory Analysis Requested

 Date (Written at time of sampling)

 Time (Written at time of sampling)

 Number of Bottles

 Temperature of Sample

 Sampler(s), Lab and Sampler/Courier Signatures, and Time(s) sample(s)
changed possession (Completed upon sample transfer(s))
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Field Setup Procedures
All automated field sampling locations were fixed sites, with the sampler placed on a
public road or flood control right-of-way. Field staff prepared the sampler to collect the
next set of samples (either in storm mode or in dry weather mode) after collecting the
current samples. Inspection of visible hoses and cables was performed to ensure proper
working conditions according to the site design. Inspection of the strainer, pressure
transducer, and auxiliary pump was performed during daylight hours in non-
storm conditions.

The automated samplers were checked at the beginning of the storm (during grab
sample collection) to ensure proper working condition and to see if flow composite
samples were being collected properly. Dry weather collection techniques were similar,
with grab and 24 hour composite samples being collected.

Bottles were collected after each event and packed with ice and foam insulation inside
individually marked ice chests. Chain-of-custody forms were completed by field staff
before transportation of the samples to the laboratory. Under no circumstances were
samples removed from the ice chest during transportation from the field to the
laboratory.

Field Quality Assurance/Quality Control
Duplicate grab samples were analyzed to assess sample representativeness, accuracy,
and precision. The monitoring program included field duplicates to assess the precision
of laboratory results. A field duplicate, the origin of which was unknown to the
laboratory, was collected at one site for each sampling event. This methodology for
assessing laboratory testing procedures provided data to measure the precision and
accuracy of the laboratory results. Field blanks were collected in order to assess
sampling techniques for grab sampling.

3.3 LABORATORY ANALYSES
The County Department of Agricultural Commissioner/Weights and Measures (ACWM)
Environmental Toxicology Laboratory (ACWM Lab) provides water quality laboratory
and related services to LACFCD. The ACWM Lab is state-certified to perform the water
quality analyses. The ACWM Lab maintains a laboratory analysis program that includes
Quality Assurance and Quality Control protocols consistent with the objectives of the
monitoring program required by the Permit.

The ACWM subcontracts toxicity testing with Aquatic Bioassay Consulting Laboratories,
Inc., of Ventura, California, Nautilus Environmental of San Diego, California and
ToxScan, Inc./Kinnetic Laboratories, Inc. of Santa Cruz, California. These laboratories
are accredited by the State of California’s Environmental Laboratory Accreditation
Program for Whole Effluent Toxicity of Wastewater testing, as well as for other types
of analysis.

3.3.1 Chemical and Biological Analysis
The Municipal Storm Water Permit specifies the suite of analyses and associated
minimum levels (MLs) for samples collected at mass emission stations. All the
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laboratory methods used for analyzing stormwater samples are approved by the
California Department of Health Services and conform to EPA approved methods.

Table 3-1 shows all the constituents monitored during the 2008-09 reporting period,
including constituents analyzed with composite or grab samples. The table lists the
method number, the PQL (which is the same as ML as defined in the Municipal Storm
Water Permit), the method detection limit, and other relevant information for each
constituent.

The Municipal Storm Water Permit generally defines method detection limit and ML (i.e.,
PQL) as follows:

 Method detection limit means the minimum concentration of a substance that can
be measured and reported with 99 percent confidence that the analyte
concentration is greater than zero.

 ML means the concentration at which the entire analytical system must give a
recognizable signal and acceptable calibration point.

 The ML is the concentration in a sample that is equivalent to the concentration of
the lowest calibration standard analyzed by a specific analytical procedure,
assuming that all the method specified sample weights, volumes, and processing
steps have been followed.

Data submitted by ACWM Lab to Public Works included data qualifiers as summarized
in the table below. Certain data qualifiers led to censoring of the reported result by
replacing it with the value -99. The table below summarizes all of the qualifiers that were
associated with -99 values.

Qualifier
Acronym Qualifier

Organics

Trace Elements,
Nutrients,

Conventional
2006-2009 2008-2009 2006-2009 2008-2009

BMDL Below Method Detection Limit 25995 9676 814 655
BRL Below Reporting Limit 0 0 125 111
NA Not Available 0 0 262 0
ND Not Detected (same as BMDL) 0 0 3930 882
QNS Quantity Not Sufficient 406 212 13 11

For organic constituents, the vast majority of -99 values were associated with
the "BMDL” qualifier. A smaller number of the organic constituents were associated with
the QNS data qualifier. Samples qualified as BMDL will count towards the requirement
that 75% of the first 48 samples collected be non-detect in order to reduce sampling
frequency. Samples qualified as QNS would not count towards this requirement, as they
were not analyzed.

RB-AR48169



SECTION THREE Methods

3-6

For trace elements, nutrients, and conventional constituents, the majority of the data
qualifiers were either ND or BMDL. Prior to 2008, some samples were qualified as “NA.”
qualified as BRL, and a few were qualified as QNS.

For the purposes of this analysis, data censored with -99 values were only used in the
comparison to water quality objectives. The -99 values are not plotted on the trends
charts. The -99 values are counted as “measured but not detected” for the summary of
exceedances. The -99 values counted as "measured but not detected" includes some
(111) samples that were censored with -99 values because they were BRL. All values
censored with -99 were omitted from correlation analysis.

On review of the data submitted, it was also noted that many samples having
uncensored values still had qualifiers, including “BMDL” and “BRL.” In the interest of
timely report completion, these were accepted as valid results for the purposes of
analysis. Qualified data that show exceedances are noted in the narrative describing
comparison to water quality objectives.

The primary objective of the laboratory QA/QC program is to ensure that the analyses
are scientifically valid, defensible, and of known precision and accuracy. ACWM Lab
maintains QA/QC procedures (as described in their Quality Assurance Manual) in
accordance with requirements of the California Department of Health Services. ACWM
Lab standard operation procedures include method validation, equipment calibration,
preventive maintenance, data validation procedures, assessment of accuracy and
precision, corrective actions, and performance and system audits.

ACWM Lab conducted the QA/QC review and data validation for the 2008-2009
monitoring data, and the QA/QC documentation is available within the ACWM Lab files.
The validated data as provided by the ACWM Lab were used for data analysis and
interpretation with no further QA/QC review.

3.3.2 Toxicity Analysis
Toxicity analysis was performed by the following methods:

 Ceriodaphnia dubia seven-day (chronic) survival and reproduction tests.

 Strongylocentrotus purpuratus (sea urchin) chronic fertilization test.

The tests were performed using multiple sample concentrations ranging from
100 percent to 0 percent (N-control), such that the desired toxicity endpoints could be
adequately observed. Based on the endpoints of reproduction and survival, the No
Observed Effect Concentrations, Inhibitory Concentrations, and Effective
Concentrations were calculated and reported for each test. These tests were conducted
under guidelines prescribed in Short-Term Methods for Estimating the Chronic Toxicity
of Effluents and Receiving Waters to West Coast Marine and Estuarine Organisms
(EPA, 1995).
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Water quality measurements (temperature, pH, dissolved oxygen, hardness,
conductivity, and alkalinity) were recorded for each sample at the beginning and
throughout each test. These measurements were performed to ensure there were no
large variations in water quality, which can affect the accuracy of the toxicity tests.
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This section describes the results, data analysis, probable constituent sources, and 
recommendations for the 2008-2009 Monitoring Program.  

4.1 HYDROLOGY: PRECIPITATION AND FLOW 
This section discusses the precipitation and flow data and the hydrologic analysis of the 
monitoring area. Precipitation data and hydrographs can be used to address the 
following management question: 

How did the 2008-2009 storm season differ in comparison to previous 
storm seasons? 

This is addressed in two ways:  

1. Figure 4-1 is a comparison of the total monthly rainfall for the 2008-2009 storm 
season and the long-term pattern of rainfall observed in downtown Los Angeles 
at Station 716, Ducommun Street. The 2008-2009 storm season was wetter than 
average in the early months (November and December), but drier throughout the 
remaining season. In 2009, January and March were uncharacteristically dry 
(less than 15 percent of the storm seasons have experienced drier Januarys or 
Marches than in 2009). January 2009 only received 0.40 inches in comparison to 
the 3.34 inch - 138 year average, representing only 11.97 percent of this 
average. March 2009 received 0.24 inches, only 8.80 percent of average rainfall 
(2.73 inches) for this month.  

2. Figure 4-2 illustrates that the total annual rainfall of 8.08 inches during the 2008-
2009 storm season in downtown Los Angeles was 52.12 percent of the 138 year 
average annual rainfall, 15.50 inches.  

Hydrographs are provided for all monitoring station events for which flow-weighted 
composite samples were collected during the 2008-2009 monitoring year (Appendix A). 
Each hydrograph includes the known times of the first and last composite sample 
aliquot collection, the sample volume interval, runoff volume, and the percent of storm 
sampled.  

For several hydrographs, including those for D.D.I 8 (TS23) during 2008-09Event03 and 
Ballona Creek (S01) during 2008-09Event26, the data showed a much shorter sampling 
interval than was actually collected. In these instances, the percentage of the storm 
sampled appeared to be less than one percent, which was not the case; the actual last 
composite sample should have plotted far to the right of the plotted location, indicating a 
much larger percent of the storm captured. The reason for this is unknown but believed 
to be a data transfer error. Other than these instances, the hydrographs and composite 
sampling start and end times can be used to address the following management 
questions: 
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What percentage and what portion of the storm event was sampled? 

This question is answered by examining the hydrographs (Appendix A). Each 
hydrograph contains the percent of the storm that was sampled and the first and last 
composite samples, which provides a visual representation of the sampled portion of 
the storm, in most cases. 

To the extent possible, the initial portion of the event was sampled, rather than the 
tailing end of the hydrographs. Typically the percent sampled was in the range of 40 to 
80 percent. Sampling the initial portion of the storm could bias load estimates higher 
than the true value, if constituent concentrations are higher during the initial portion of 
the storm. 

4.2 STORM WATER QUALITY 
 
4.2.1 Comparison to Water Quality Objectives 
The Los Angeles Flood Control District (LACFCD) met the requirement to compare 
results to applicable water quality standards by evaluating and compiling a list of 
applicable numeric water quality objectives, and comparing results measured to the 
applicable objectives.  

The key management question that this section addresses is: 

What constituents are measured at concentrations that do not attain water quality 
objectives? 

The monitoring requirements of the permit require that exceedances of water quality 
standards1 be highlighted. Water quality standards consist of defined beneficial uses of 
water, and numeric or narrative water quality objectives used to evaluate whether 
beneficial uses are protected. Numeric water quality objectives are expressed in terms 
of: 

 Magnitude – the threshold concentration at which beneficial uses are threatened 
or impaired);  

 Frequency – the number of exceedances of threshold concentrations in a given 
time period that indicates impairment; and 

 Duration – the length of time the ecosystem is exposed to concentrations above 
the threshold. 

All analyses that compare measurements to objectives consider the magnitude. Aquatic 
life objectives established in the California Toxics Rule (CTR) also allow an exceedance 
frequency of no more than once every three years (USEPA, 2000; see page 31,700 of 

                                            
1 Exceedance of water quality standards is assumed when numeric water quality objectives are not 
attained 
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Federal Register Volume 65 Number 97) Human health – based objectives, such as 
mercury in the CTR or Maximum Contaminant Levels (MCLs) cited in the Los Angeles 
Regional Water Quality Control Plan (the Basin Plan), do not specify an exceedance 
frequency. 

The duration for many aquatic life objectives (e.g., WARM, COLD) is usually expressed 
as acute (1-hour exposure) or chronic (4-day exposure). Some objectives (e.g., 
ammonia) are expressed as 30-day averages, or other averaging periods. Some 
objectives (e.g., human – health criteria in the CTR) are expressed as instantaneous 
thresholds. For this assessment, all analyses performed were on based on 24 hour 
composite samples or instantaneous grab samples. Therefore, only comparisons to 
acute water quality objectives are made.  

Two categories of water quality objectives were identified: Category 1 and Category 2. 
Category 1 water quality objectives (see table below) are those for which there is no 
uncertainty about the applicable objectives, or the implementation with respect to 
frequency and duration. Category 2 water quality objectives are those for which there is 
uncertainty about the applicability of the beneficial use (e.g., the conditional use of 
municipal water supply), or uncertainty about implementation of the objective (e.g., 4-
day averaging periods). 

The numeric objectives in the table below that are listed as ranges are calculated values 
based on site specific conditions. Ammonia concentrations are calculated using 
measured pH and Tables 3-1 (COLD) and 3-2 (WARM) of the Basin Plan, assuming a 
temperature of 25 C (for COLD) and 20 C (for WARM). Dissolved metals 
concentrations are calculated using measure hardness and procedures set forth in the 
CTR. The ranges shown reflect calculated objectives for the period of 2006 through 
2009 at all mass emission and tributary stations. 
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Category 1 Numeric Objectives Used to Evaluate  
Attainment of Water Quality Standards 

Constituent Numeric Objective Unit Reference Beneficial Use 

Chloride 

Ballona Creek (S01) None 
Malibu Creek (S02) < 500  
Los Angeles River (S10) < 150  
Coyote Creek (S13) None 
San Gabriel River (S14)< 150  
Dominguez Channel (S28) 
None  
Santa Clara River (S29) < 150  

mg/L Basin Plan 

Groundwater recharge 
(GWR), general water 

quality indicators 

Sulfate 

Ballona Creek (S01) None  
Malibu Creek (S02) < 500  
Los Angeles River (S10) < 350  
Coyote Creek (S13) None  
San Gabriel River (S14) < 300  
Dominguez Channel (S28)None  
Santa Clara River (S29) < 600  

mg/L Basin Plan 

TDS 

Ballona Creek (S01) None  
Malibu Creek (S02) < 2,000  
Los Angeles River (S10) < 
1,500  
Coyote Creek (S13) None  
San Gabriel River (S14) <750  
Dominguez Channel (S28) 
None  
Santa Clara River (S29) < 1,200  

mg/L Basin Plan 

pH 6.5 - 8.5 None Basin Plan Aquatic life habitat 
(WARM, COLD) 

DO 
(All) > 5 (WARM)  
(Malibu Creek) > 6 (COLD)  
(Malibu Creek) > 7 (SPAWN) 

mg/L Basin Plan Aquatic life habitat 

Fecal 
Coliform < 400 

mpn/ 
100 
ml 

Basin Plan 

Water contact recreation  
(REC-1)  

(wet weather suspension 
in Ballona Creek, Los 
Angeles River, Coyote 

Creek, San Gabriel River, 
Dominguez Channel)1 

1 Wet weather suspension applies to 2008-09Event06, 2008-09Event09, and 2008-09Event21.
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Category 1 Numeric Objectives Used to Evaluate  
Attainment of Water Quality Standards (Continued)  
Constituent Numeric Objective Unit Reference Beneficial Use 

Ammonia 0.7 - 5 (COLD) 
0.9 - 30 (WARM) mg/L Basin Plan 

Aquatic life habitat 
(acute exposure only) 

Cyanide 0.022 mg/L CTR 
Dissolved Arsenic 340 µg/L CTR 
Dissolved Cadmium 1-24 µg/L CTR 
Dissolved Chromium +6 16 µg/L CTR 
Dissolved Chromium 180 - 2,050 µg/L CTR 
Dissolved Copper 4-61  µg/L CTR 
Dissolved Lead 14 - 350 µg/L CTR 
Dissolved Nickel 150 - 1,800 µg/L CTR 
Dissolved Silver 0.3 - 60 µg/L CTR 
Dissolved Zinc 40 - 450 µg/L CTR 

Total Mercury 0.051 µg/L CTR Human health (fish 
consumption only) 

 

Some constituents have water quality objectives based on municipal water supply 
(MUN), which is a conditional beneficial use in all monitored watersheds. For this 
reason, the water quality objectives applicable to MUN are included in Category 2 and 
are not used to compare monitoring results to water quality objectives.  

Some constituents have chronic water quality objectives which are based on 4-day 
average exposures. Each measurement of this program is either based on a grab or a 
24-hour composite sample. Therefore, chronic objectives are also included in 
Category 2 and are not used for comparison of monitoring data to water quality 
objectives. 

Figures 4-3.1 through 4-3.17 show a complete summary of water quality trends for 
2006-2007 through 2008-2009 monitoring for mass emission stations and for 2008-2009 
monitoring for tributary stations for all constituents with Category 1 objectives, except 
dissolved silver. Plots of dissolved silver are not shown because all dissolved silver 
measurements were reported as -99, either because they were below the detection limit 
(77 samples) or below the reporting limit (15 samples). Details are discussed below.  

4.2.1.1 Mass Emission Stations 

This sub-section summarizes information about Category 1 water quality objectives not 
attained at Mass Emission Stations sampled during the 2008–2009 annual monitoring 
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program. Results are grouped by wet weather and dry weather and by watershed. 
Specific results are available in Appendix B for all stations and sampling events.  

The most common observances of water quality objectives that were not attained during 
wet weather events in highly urbanized watersheds were for dissolved copper and zinc.  
Fecal coliform was measured in excess of the numeric standard in wet weather in urban 
watersheds. The wet weather suspension applies in urban watersheds during storm 
events greater than 0.5 inches over 24 hours. In the 2008-2009 storm season, this 
applied to: 

 2008-09Event06 (November 25, 2008) 

 2008-09Event09 (December 15, 2008) 

 2008-09Event21 (February 5, 2009) 

Measurements above the water quality objective were not highlighted for those three 
events. At times, fecal coliform water quality objectives were not attained during wet 
weather in some of the less developed watersheds and during dry weather in highly 
urbanized watersheds as well as in some less developed watersheds. Sulfate did not 
attain the water quality objective in Malibu Creek watershed. Cyanide did not attain the 
water quality objective in the Los Angeles River during dry weather. Mercury 
concentrations were reported in various watersheds at levels above the water quality 
objective. However, for reasons explained in the correlation analysis (Section 4.2.2), the 
mercury concentrations reported are believed to be biased high due to the analytical 
method used.  

The following discussion of the Mass Emission Station results provides context for the 
instances where water quality objectives are not attained, where appropriate, including 
details such as the wet weather suspension of bacteria standards for water contact 
(LARWQCB, 2003), frequency over the past three years that measurements were 
above objectives, and whether the measurement above the objective was driven by 
variability in the constituent or the calculated objective. 

When water quality objectives are not attained, any qualifiers provided by the analytical 
laboratory are identified. Laboratory analytical qualifiers noted on review of the data are: 

 BMDL  Below Method Detection Limit; 

 BRL  Below Reporting Limit; 

 DNQ  Detected not quantified. 

BRL and DNQ are equivalent, and indicate that the reported values are estimates 
because they are close to the detection limit. BMDL signifies that the detected 
concentration is below the analytical instruments threshold for differentiating a true 
measurement from background noise. In this analysis, reported values higher than the 
water quality objective are not discounted based on the three qualifiers above. Rather, 
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the qualifiers are provided so that decision makers can understand the reliability of data 
used to assess any impairment, and identify whether improved analytical methods are 
warranted. 

Wet Weather  

Ballona Creek (S01) 

A summary of constituents not attaining Category 1 water quality objectives at the 
Ballona Creek Mass Emission Station (Ballona Creek) during the 2008–2009 wet 
weather sampling is presented in Table 4-4.1 and follows. All plots shown (Figure 4-3.1 
through 4-3.17) cover three years of monitoring data (2006-2009), although the only 
instances of non-attainment discussed are from 2008–2009.  

Fecal coliform bacteria did not attain the applicable water quality objective (400 
mpn/100 ml) five out of five times sampled during wet weather in Ballona Creek (Figure 
4-3.7). Ballona Creek is subject to the wet weather suspension of the REC-1 beneficial 
use (water contact recreation – full immersion) during high flow periods, and therefore 
measurements above the water quality objective are not highlighted for events 2008-
09Event06, 2008-09Event09, and 2008-09Event21.  

Dissolved copper did not attain the hardness-based water quality objective (7.5 to 36 
µg/L) during wet weather at Ballona Creek for three of the five events measured (Figure 
4-3.8). Inspection of dissolved copper and hardness values Table 4-4.1 shows that 
dissolved copper concentrations were fairly consistent (median of 10 µg/L, range of 9 to 
13 µg/L). In contrast, the hardness at Ballona Creek is much more variable (median of 
70 mg/L, range of 50 to 280 mg/L). Thus, relatively constant dissolved copper 
concentrations did not attain site-specific objectives during critical conditions of low 
hardness during wet weather in Ballona Creek. Two of the dissolved copper 
measurements above the water quality objective were based on values that were 
qualified as Below Method Detection Limit (BMDL).  

Dissolved zinc did not attain the hardness-based water quality objective (65 to 460 µg/L) 
during wet weather at Ballona Creek for one of the five events measured (Figure 4-
3.17). Dissolved zinc concentrations are also relatively constant (median of 55 µg/L, 
range of 38 to 67 µg/L). The instance when zinc did not attain the objective occurred 
during a critical condition of low hardness, when the calculated objective was at a 
minimum. 

Total mercury did not attain the human health water quality objective (0.051 µg/L) on 
one of the five events measured in Ballona Creek during wet weather (Figure 4-3.12). 
The analysis was qualified as “detected but not quantified” (DNQ) by the laboratory. As 
explained below (See Section 4.2.2, correlation analysis) the reported measurement of 
mercury above the water quality objective is believed to be due to bias added by the 
analytical method used. 
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Malibu Creek (S02) 

A summary of constituents not attaining Category 1 water quality objectives at the 
Malibu Creek Mass Emission Station (Malibu Creek) during the 2008–2009 wet weather 
sampling is presented in Table 4-4.2 and follows. All plots shown (Figure 4-3.1 through 
4-3.17) cover three years of monitoring data (2006-2009), although the only 
measurements above the water quality objective discussed are from 2008–2009. 

Unlike years past, fecal coliform bacteria did not attain the applicable water quality 
objective (400 mpn/100 ml) three out of four times measured during wet weather in 
Malibu Creek (Figure 4-3.7). Malibu Creek is not subject to the wet weather suspension 
of the REC-1 beneficial use.  

Sulfate did not attain the watershed-specific water quality objective (500 mg/L) in two 
out of five wet weather events sampled in Malibu Creek. Total dissolved solids (TDS) 
did not attain the watershed-specific water quality objective (2000 mg/L) once out of five 
wet weather events sampled. 

Total mercury did not attain the human health water quality objective (0.051 µg/L) on 
one of the five events measured in Malibu Creek during wet weather (Figure 4-3.12). 
The analysis was qualified DNQ by the laboratory. As explained below (See Section 
4.2.2, correlation analysis) the reported measurement of mercury above the water 
quality objective is believed to be due to bias added by the analytical method used.  

Los Angeles River (S10) 

A summary of constituents not attaining Category 1 water quality objectives at the Los 
Angeles River Mass Emission Station (Los Angeles River) during the 2008–2009 wet 
weather sampling is presented in Table 4-4.3 and follows. All plots shown (Figure 4-3.1 
through 4-3.17) cover three years of monitoring data (2006-2009), although the only 
measurements above the water quality objective discussed are from 2008–2009. 

Fecal coliform bacteria did not attain the applicable water quality objective (400 
mpn/100 ml) five out of five times sampled during wet weather in Los Angeles River 
(Figure 4-3.7). Los Angeles River is subject to the wet weather suspension of the REC-
1 beneficial use, and therefore measurements above the water quality objective are not 
highlighted for events 2008-09Event06, 2008-09Event09, and 2008-09Event21.  

Dissolved copper concentrations did not attain the hardness-based water quality 
objective (3.6 to 61.2 µg/L) once out of the four wet weather events measured (Figure 4-
3.8). Dissolved copper concentrations are somewhat variable (median 10 µg/L, ranging 
from 6 to 15 µg/L). The event measurement of 9.7 µg/L, close to the median 
concentration, did not attain the lowest hardness-base objective (3.6 µg/L) of all wet 
weather events measured in 2008–2009. The measurement was qualified as BMDL.  

Dissolved zinc concentrations did not attain the hardness-based water quality objective 
(36 to 460 µg/L) once out of the four wet weather events measured (Figure 4-3.17). 
Dissolved zinc concentrations are somewhat variable (median 48 µg/L, ranging from 30 
to 78 µg/L). The event measurement of 57.5 µg/L, close to the median concentration, 
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did not attain the lowest hardness-base objective (36 µg/L) of all wet weather events 
measured in 2008–2009. The measurement above the water quality objective occurred 
in the same event (2008-09Event23, February 13, 2009) as the dissolved copper 
measurement above the water quality objective in the Los Angeles River. The 
measurement was qualified as BMDL. 

The CTR allows an exceedance frequency of no more than once every three years for 
aquatic life criteria. Both copper (Figure 4-3.8) and zinc (Figure 4-3.17) have previously 
not attained the acute water quality objective within the past three years. 

Coyote Creek (S13) 

A summary of constituents not attaining Category 1 water quality objectives at the 
Coyote Creek Mass Emission Station (Coyote Creek) during the 2008–2009 wet 
weather sampling is presented in Table 4-4.4. All plots shown (Figure 4-3.1 through 4-
3.17) cover three years of monitoring data (2006-2009), although the only 
measurements above the water quality objective discussed are from 2008–2009. 

Fecal coliform bacteria did not attain the applicable water quality objective (400 
mpn/100 ml) five out of five times sampled during wet weather in Coyote Creek (Figure 
4-3.7). Coyote Creek is subject to the wet weather suspension of the REC-1 beneficial 
use, and therefore measurements above the water quality objective are not highlighted 
for events 2008-09Event06, 2008-09Event09, and 2008-09Event21. 

All other Category 1 water quality objectives were attained during 2008–2009 wet 
weather events sampled. 

San Gabriel River (S14) 

A summary of constituents not attaining Category 1 water quality objectives at the San 
Gabriel River Mass Emission Station (San Gabriel River) during the 2008–2009 wet 
weather sampling is presented in Table 4-4.5. All plots shown (Figure 4-3.1 – 4-3.17) 
cover three years of monitoring data (2006-2009), although the only measurements 
above the water quality objective discussed are from 2008–2009. 

Fecal coliform bacteria did not attain the applicable water quality objective (400 mpn/ 
100 ml) four out of five times sampled during wet weather in San Gabriel River (Figure 
4-3.7). San Gabriel River is subject to the wet weather suspension of the REC-1 
beneficial use, and therefore measurements above the water quality objective are not 
highlighted for events 2008-09Event06, 2008-09Event09, and 2008-09Event21. 

Total mercury did not attain the human health water quality objective (0.051 µg/L) on 
one of the five events measured in San Gabriel River during wet weather (Figure 4-
3.12). The analysis was qualified as DNQ by the laboratory. As explained below (See 
Section 4.2.2, correlation analysis) the reported measurement of mercury above the 
water quality objective is believed to be due to bias added by the analytical method 
used.  
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Dominguez Channel (S28) 

A summary of constituents not attaining Category 1 water quality objectives at the 
Dominguez Channel Mass Emission Station (Dominguez Channel) during the 2008–
2009 wet weather sampling is presented in Table 4-4.6. All plots shown (Figure 4-3.1 
through 4-3.17) cover three years of monitoring data (2006-2009), although the only 
measurements above the water quality objective discussed are from 2008–2009. 

Fecal coliform bacteria did not attain the applicable water quality objective (400 mpn/ 
100 ml) five out of five times sampled during wet weather in Dominguez Channel 
(Figure 4-3.7). Dominguez Channel is subject to the wet weather suspension of the 
REC-1 beneficial use, and therefore measurements above the water quality objective 
are not highlighted for events 2008-09Event06, 2008-09Event09, and 2008-09Event21. 

Dissolved copper concentrations did not attain the water quality objective in all five wet 
weather events measured in Dominguez Channel (Figure 4-3.8). Dissolved copper 
concentrations in Dominguez Channel are somewhat higher compared to other mass 
emission stations (median 14 µg/L, ranging from of 14 to 22 µg/L). Two of the wet 
weather measurements were qualified as BRL; the other three were qualified as BMDL.  

Dissolved zinc concentrations did not attain the water quality objective in all five wet 
weather events measured in Dominguez Channel (Figure 4-3.17). Dissolved zinc 
concentrations in Dominguez Channel are generally higher compared to other mass 
emission stations (median 88 µg/L, ranging from of 83 to 148 µg/L). Two of the wet 
weather measurements were qualified as BRL; the other three were qualified as BMDL.  

Total mercury did not attain the human health water quality objective (0.051 µg/L) on 
one of the five events measured in Dominguez Channel during wet weather (Figure 4-
3.12). The analysis was qualified as DNQ by the laboratory. As explained below (See 
Section 4.2.2 Correlation Analysis), the reported mercury measurements are believed to 
be biased high due to bias added by the analytical method used.  

Santa Clara River (S29) 

A summary of constituents not attaining Category 1 water quality objectives at the Santa 
Clara River Mass Emission Station (Santa Clara River) during the 2008–2009 wet 
weather sampling is presented in Table 4-4.7. All plots shown (Figure 4-3.1 through 4-
3.17) cover three years of monitoring data (2006-2009), although the only 
measurements above the water quality objective discussed are from 2008–2009. 

Fecal coliform bacteria did not attain the applicable water quality objective (400 
mpn/100 ml) four out of five times sampled during wet weather in Santa Clara River 
(Figure 4-3.7). Santa Clara River is not subject to the wet weather suspension of the 
REC-1 beneficial use.  

Dry Weather 
Ballona Creek (S01) 

A summary of constituents not attaining Category 1 water quality objectives at Ballona 
Creek during the 2008–2009 dry weather sampling is presented in Table 4-4.1. All plots 
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shown (Figure 4-3.1 – 4-3.17) cover three years of monitoring data (2006-2009), 
although the only measurements above the water quality objectives discussed are from 
2008–2009. 

Fecal coliform bacteria did not attain the applicable water quality objective (400 mpn/ 
100 ml) two out of three times sampled during dry weather in Ballona Creek (Figure 4-
3.7).  

Total mercury did not attain the human health water quality objective (0.051 µg/L) two 
out of the three times measured in Ballona Creek during dry weather (Figure 4-3.12). 
The analysis was qualified as “detected but not quantified” (DNQ) by the laboratory. As 
explained below (See Section 4.2.2, correlation analysis) the reported measurement of 
mercury above the water quality objective is believed to be due to bias added by the 
analytical method used. 

Malibu Creek (S02) 

A summary of constituents not attaining Category 1 water quality objectives at Malibu 
Creek during the 2008–2009 dry weather sampling is presented in Table 4-4.2. All plots 
shown (Figure 4-3.1 through 4-3.17) cover three years of monitoring data (2006-2009), 
although the only measurements above the water quality objectives discussed are from 
2008–2009. 

Sulfate did not attain the watershed-specific water quality objective (500 mg/L) in two 
out of three dry weather events sampled in Malibu Creek.  

Total mercury did not attain the human health water quality objective (0.051 µg/L) on 
one of the three events measured in Malibu Creek during dry weather (Figure 4-3.12). 
The analysis was qualified DNQ by the laboratory. As explained below (See Section 
4.2.2, correlation analysis) the reported measurement of mercury above the water 
quality objective is believed to be due to bias added by the analytical method used.  

Los Angeles River (S10) 

A summary of constituents not attaining Category 1 water quality objectives at Los 
Angeles River during the 2008–2009 dry weather sampling is presented in Table 4-4.3. 
All plots shown (Figure 4-3.1 – 4-3.17) cover three years of monitoring data (2006-
2009), although the only measurements above the water quality objectives discussed 
are from 2008–2009. 

Cyanide did not attain the CTR acute water quality objective (0.022 µg/L) in one of the 
three dry weather events measured (Figure 4-3). The CTR allows an exceedance 
frequency of no more than once every three years for aquatic life criteria. Cyanide has 
previously not attained the acute water quality objective within the past three years in 
the Los Angeles River. 

The Basin Plan pH upper limit of 8.5 was not attained twice out of the three dry weather 
events monitored (Figure 4-3.14). Fecal coliform bacteria did not attain the applicable 
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water quality objective (400 mpn/100 ml) one out of three times sampled during dry 
weather in Los Angeles River (Figure 4-3.7).  

Coyote Creek (S13) 

A summary of constituents not attaining Category 1 water quality objectives at Coyote 
Creek during the 2008–2009 dry weather sampling is presented in Table 4-4.4. All plots 
shown (Figure 4-3.1 through 4-3.17) cover three years of monitoring data (2006-2009), 
although the only measurements above the water quality objectives discussed are from 
2008–2009. 

The Basin Plan pH upper limit of 8.5 was did not attain once out of the three dry 
weather events monitored (Figure 4-3.14). Fecal coliform bacteria did not attain the 
applicable water quality objective (400 mpn/100 ml) one out of three times sampled 
during dry weather in Coyote Creek (Figure 4-3.7). All plots shown (Figure 4-3.1 through 
4-3.17) cover three years of monitoring data (2006-2009), although the only 
measurements above the water quality objectives discussed are from 2008–2009. 

San Gabriel River (S14) 

A summary of constituents not attaining Category 1 water quality objectives at San 
Gabriel River during the 2008–2009 dry weather sampling is presented in Table 4-4.5. 
All plots shown (Figure 4-3.1 – 4-3.17) cover three years of monitoring data (2006-
2009), although the only measurements above the water quality objectives discussed 
are from 2008–2009. All measurements are reported in Appendix B. 

The Basin Plan pH upper limit of 8.5 was not attained once out of the three dry weather 
events monitored (Figure 4-3.14). Fecal coliform bacteria did not attain the applicable 
water quality objective (400 mpn/100 ml) two out of three times sampled during dry 
weather in Los Angeles River (Figure 4-3.7). Chloride and TDS each did not attain the 
watershed-specific Basin Plan water quality objective (150 mg/L) once out of the three 
times measured during dry weather. All plots shown (Figure 4-3.1 through 4-3.17) cover 
three years of monitoring data (2006-2009), although the only measurements above the 
water quality objectives discussed are from 2008–2009. 

Dominguez Channel (S28) 

A summary of constituents not attaining Category 1 water quality objectives at 
Dominguez Channel during the 2008–2009 dry weather sampling is presented in Table 
4-4.6. All plots shown (Figure 4-3.1 – 4-3.17) cover three years of monitoring data 
(2006-2009), although the only measurements above the water quality objectives 
discussed are from 2008–2009. 

The Basin Plan pH upper limit of 8.5 was not attained twice out of the three dry weather 
events monitored (Figure 4-3.14). Fecal coliform bacteria did not attain the applicable 
water quality objective (400 mpn/100 ml) one out of three times sampled during dry 
weather in Dominguez Channel (Figure 4-3.7).  

Total mercury did not attain the human health water quality objective (0.051 µg/L) on 
one of the three events measured in San Gabriel River during dry weather (Figure 4-
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3.12). As explained below (See Section 4.2.2, correlation analysis) the reported 
measurement of mercury above the water quality objective is believed to be due to bias 
added by the analytical method used. 

Santa Clara River (S29) 

A summary of constituents not attaining Category 1 water quality objectives at Santa 
Clara River during the 2008–2009 dry weather sampling is presented in Table 4-4.7. All 
plots shown (Figure 4-3.1 – 4-3.17) cover three years of monitoring data (2006-2009), 
although the only measurements above the water quality objectives discussed are from 
2008–2009.  

Fecal coliform bacteria measurements were above the applicable water quality objective 
(400 mpn/100 ml) one out of three times sampled during dry weather in Santa Clara 
River (Figure 4-3.7).   

4.2.1.2 Tributary Stations 

This sub-section summarizes information comparing constituent measurements to 
Category 1 water quality objectives at Tributary Stations sampled during the 2008–2009 
year of the annual monitoring program. Results are grouped by wet weather and dry 
weather, and by watershed. Specific results are available in Appendix B for all stations 
and sampling events. The Tributary Stations were all located in the Dominguez Channel 
Watershed. 

The most common wet weather measurements above the water quality objective were 
dissolved copper and zinc in this highly urbanized, industrial subwatershed. Fecal 
coliform objectives were not always attained at every tributary, during dry weather. The 
tributaries are assumed to be subject to the wet weather suspension of REC-1 and 
REC-2 beneficial uses applicable to Dominguez Channel. Although fecal coliform was 
measured in excess of the numeric objective in some events, these measurements 
were not highlighted in tables as non-attainments of water quality objectives when the 
storm event was greater than 0.5 inches of precipitation (2008-09Event06, 2008-
09Event09, and 2008-09Event21). The pH objectives were not attained in wet weather 
and dry weather. Most, but not all of the wet weather pH measurements not attaining 
the water quality objective were the result of measurements below the minimum 
threshold of 6.5. All of the dry weather pH measurements not attaining the water quality 
objective were the result of pH values above the maximum threshold of 8.5. Mercury 
measurements above the water quality objective occasionally were reported. However, 
for reasons explained in the correlation analysis (Section 4.2.2) the reported 
measurement of mercury above the water quality objective is believed to be due to bias 
added by the analytical method used. 

The following discussion of the Tributary Station results provide context, where 
appropriate, on details such as wet weather suspension of bacteria standards for water 
contact, comparison of results to the Dominguez Channel mass emissions station, and 
qualifiers noted by the analytical laboratory. 
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Wet Weather 
Project No. 1232 (TS19) 

A summary of constituents not attaining Category 1 water quality objectives at the 
Project No. 1232 Tributary Station (Project No. 1232) during the 2008–2009 wet 
weather sampling is presented in Table 4-5.1.  

Fecal coliform bacteria measurements were above the applicable water quality objective 
(400 mpn/100 ml) five out of five times sampled during wet weather in (Figure 4-3.7). 
However, the Dominguez Channel tributaries are subject to the high flow suspension of 
REC-1 and REC-2 beneficial uses and standards in accordance with the “tributary rule” 
of the Basin Plan, as applicable to the Dominguez Channel, for events 2008-09Event06, 
2008-09Event09, and 2008-09Event21. Those events are not highlighted as non-
attainment of water quality objectives in data tables.  

The pH measured at Project No. 1232 was below the Basin Plan limit of 6.5 once out of 
five times measured during wet weather sampling (Figure 4-3.14).  

Dissolved copper concentrations at Project No. 1232 were above the water quality 
objective (4 to 61 µg/L) all five times it was measured during wet weather (Figure 4-3.8). 
Dissolved copper concentrations (median 14 µg/L, ranging from 10 to 29 µg/L) were 
comparable to those found Dominguez Channel. Three of those copper measurements 
were qualified as BMDL.  

Dissolved zinc concentrations also were above the water quality objective (76 to 
458 µg/L) in all five of the five wet weather events sampled (Figure 4-3.17).  
Zinc concentrations were comparable to Dominguez Channel (median of 130 µg/L, 
range of 112 to 158 µg/L). One of those zinc measurements was qualified as BRL while 
four were qualified as BMDL. 

Total mercury measurements were reported above the human health water quality 
objective (0.051 µg/L) in one of the five events measured at Project No. 1232 during wet 
weather (Figure 4-3.12). As explained below (See Section 4.2.2, correlation analysis) 
the reported measurement of mercury above the water quality objective is believed to 
be due to bias added by the analytical method used. 

PD 669 (TS20) 

A summary of constituents not attaining Category 1 water quality objectives at the PD 
669 Tributary Station (PD 669) during the 2008–2009 wet weather sampling is 
presented in Table 4-5.2. The pH at PD 669 did not attain the upper limit of 8.5 
established in the Basin Plan once out of the five times measured in wet weather events 
(Figure 4-3.14).  

Fecal coliform bacteria measurements were above the applicable water quality objective 
(400 mpn/100 ml) five out of five times sampled during wet weather in (Figure 4-3.7). 
However, the Dominguez Channel tributaries are subject to the high flow suspension of 
REC-1 and REC-2 beneficial uses and standards in accordance with the “tributary rule” 
of the Basin Plan, as applicable to the Dominguez Channel, for events 2008-09Event06, 
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2008-09Event09, and 2008-09Event21.  Those events are not highlighted as non-
attainment of water quality objectives in data tables. Dissolved copper measurements 
were above the hardness-based water quality objective (10 to 61 µg/L) twice out of the 
five times measured (Figure 4-3.8). Dissolved copper concentrations (median 11 µg/L, 
ranging from 8 to 18 µg/L) were comparable to Dominguez Channel. One of those 
measurements was qualified as BMDL. 

Project Nos. 5246 & 74 (TS21) 

A summary of constituents not attaining Category 1 water quality objectives at the 
Project Nos. 5246 & 74 Tributary Station (Project Nos. 5246 & 74) during the 2008–
2009 wet weather sampling is presented in Table 4-5.3.  

The pH at Project Nos. 5246 & 74 did not attain the upper limit of 8.5 established in the 
Basin Plan once out of the five times measured in wet weather events (Figure 4-3.14).  

Fecal coliform bacteria measurements were above the applicable water quality objective 
(400 mpn/100 ml) five out of five times sampled during wet weather in (Figure 4-3.7). 
However, the Dominguez Channel tributaries are subject to the high flow suspension of 
REC-1 and REC-2 beneficial uses and standards in accordance with the “tributary rule” 
of the Basin Plan, as applicable to the Dominguez Channel, for events 2008-09Event06, 
2008-09Event09, and 2008-09Event21. Those events are not highlighted as non-
attainment of water quality objectives in data tables. 

Dissolved copper concentrations did not attain the water quality objective (6 to 61 µg/L) 
all five times it was measured during wet weather (Figure 4-3.8). Dissolved copper 
concentrations (median 17 µg/L, ranging from 12 to 31 µg/L) were comparable to those 
found Dominguez Channel. Two of those measurements were qualified as BRL. Three 
of those copper measurements were qualified as BMDL.  

Dissolved zinc concentrations also did not attain the water quality objective (69 to 297 
µg/L) in all five of the five wet weather events sampled (Figure 4-3.17). Zinc 
concentrations were comparable to Dominguez Channel (median of 130 µg/L, ranging 
from 112 to 158 µg/L). Two of those measurements were qualified as BRL. Three of 
those zinc measurements were qualified as BMDL. 

Total mercury measurements reported were above the human health water quality 
objective (0.051 µg/L) on one of the five events measured at during wet weather (Figure 
4-3.12). As explained below (See Section 4.2.2 Correlation Analysis), the reported 
mercury measurements are believed to be biased high due to the laboratory method 
used. 

PD 21-Hollypark Drain (TS22) 

A summary of constituents not attaining Category 1 water quality objectives at the PD 
21-Hollypark Drain Tributary Station during the 2008–2009 wet weather sampling is 
presented in Table 4-5.4.  
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Fecal coliform bacteria measurements were above the applicable water quality objective 
(400 mpn/100 ml) five out of five times sampled during wet weather in (Figure 4-3.7). 
However, the Dominguez Channel tributaries are subject to the high flow suspension of 
REC-1 and REC-2 beneficial uses and standards in accordance with the “tributary rule” 
of the Basin Plan, as applicable to the Dominguez Channel, for events 2008-09Event06, 
2008-09Event09, and 2008-09Event21. Those events are not highlighted as non-
attainment of water quality objectives in data tables.  

Dissolved copper measurements were above the hardness-based water quality 
objective (10 to 61 µg/L) twice out of the five times measured (Figure 4-3.8). Dissolved 
copper concentrations (median 12 µg/L, ranging from 9 to 14 µg/L) were comparable to 
Dominguez Channel. One of those copper measurements above the water quality 
objective was qualified as BMDL. 

Dissolved zinc measurements were above the hardness-based water quality objective 
(76 to 458 µg/L) once out of the five times measured (Figure 4-3.17). Dissolved zinc 
concentrations (median 64 µg/L, ranging from 42 to 74 µg/L) were somewhat lower 
compared to Dominguez Channel. The CTR allows an exceedance frequency of no 
more than once every three years for aquatic life criteria. 

D.D.I. 8 (TS23) 

A summary of constituents not attaining Category 1 water quality objectives at the D.D.I. 
8 Tributary Station (D.D.I. 8) during the 2008–2009 wet weather sampling is presented 
in Table 4-5.5. The pH at D.D.I. 8 did not attain the upper limit of 8.5 established in the 
Basin Plan once out of the five times measured in wet weather events (Figure 4-3.14). 

Fecal coliform bacteria measurements were above the applicable water quality objective 
(400 mpn/100 ml) five out of five times sampled during wet weather in (Figure 4-3.7). 
However, the Dominguez Channel tributaries are subject to the high flow suspension of 
REC-1 and REC-2 beneficial uses and standards in accordance with the “tributary rule” 
of the Basin Plan, as applicable to the Dominguez Channel, for events 2008-09Event06, 
2008-09Event09, and 2008-09Event21. Those events are not highlighted as non-
attainment of water quality objectives in data tables.  

Dissolved copper measurements were above the hardness-based water quality 
objective (4 to 61 µg/L) four out of the five times measured (Figure 4-3.8). Dissolved 
copper concentrations (median 17 µg/L, ranging from 10 to 37 µg/L) were comparable 
to Dominguez Channel. Two of the measurements above the water quality objective 
were qualified as BRL, and two were qualified as BMDL. 

Dissolved zinc measurements were above the hardness-based water quality objective 
(42 to 458 µg/L) twice out of the five times measured (Figure 4-3.17). Dissolved zinc 
concentrations (median 101 µg/L, ranging from 28 to 285 µg/L) were comparable to 
Dominguez Channel. 
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Dominguez Channel at 116th St. (TS24) 

A summary of constituents not attaining Category 1 water quality objectives at the 
Dominguez Channel at 116th St Tributary Station (TS24) during the 2008–2009 wet 
weather sampling is presented in Table 4-5.6 and follows.  

The pH at TS24 did not attain the upper limit of 8.5 established in the Basin Plan once 
out of the five times measured in wet weather events (Figure 4-3.14). 

Fecal coliform bacteria measurements were above the applicable water quality objective 
(400 mpn/100 ml) five out of five times sampled during wet weather in (Figure 4-3.7). 
However, the Dominguez Channel tributaries are subject to the high flow suspension of 
REC-1 and REC-2 beneficial uses and standards in accordance with the “tributary rule” 
of the Basin Plan, as applicable to the Dominguez Channel, for events 2008-09Event06, 
2008-09Event09, and 2008-09Event21. Those events are not highlighted as non-
attainment of water quality objectives in data tables. 

Dissolved copper did not attain the hardness-based water quality objective (4 to 61 
µg/L) five out of the five times measured (Figure 4-3.8). Dissolved copper 
concentrations (median 36 µg/L, ranging from 29 to 71 µg/L) were higher compared to 
Dominguez Channel. One of the measurements above the water quality objective was 
qualified as BRL; the other four were qualified as BMDL. 

Dissolved zinc did not attain the hardness-based water quality objective (42 to 458 µg/L) 
four out of the five times measured (Figure 4-3.17). Dissolved zinc concentrations 
(median 183 µg/L, ranging from 155 to 474 µg/L) were somewhat higher compared to 
Dominguez Channel.  

Dry Weather 
Project No. 1232 (TS19) 

A summary of constituents not attaining Category 1 water quality objectives at the 
Project No. 1232 Tributary Station (TS19) during the 2008–2009 dry weather sampling 
is presented in Table 4-5.1. The pH at Project No. 1232 did not attain the upper limit of 
8.5 established in the Basin Plan once out of the three times measured in dry weather 
events (Figure 4-3.14). Fecal coliform bacteria did not attain the applicable water quality 
objective (400 mpn/100 ml) in all three events sampled during dry weather in (Figure 4-
3.7).  

Total mercury measurements reported were above the human health water quality 
objective (0.051 µg/L) on one of the three events measured at Project No. 1232 during 
dry weather (Figure 4-3.12). As explained below (See Section 4.2.2, correlation 
analysis) the reported measurement of mercury above the water quality objective is 
believed to be due to bias added by the analytical method used. 

PD 669 (TS20) 

A summary of constituents not attaining Category 1 water quality objectives at the PD 
669 Tributary Station (TS20) during the 2008–2009 dry weather sampling is presented 
in Table 4-5.2. The pH at TS20 did not attain the upper limit of 8.5 established in the 
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Basin Plan once out of the three times measured in dry weather events (Figure 4-3.14). 
Fecal coliform bacteria did not attain the applicable water quality objective (400 
mpn/100 ml) in two of the three events sampled during dry weather in (Figure 4-3.7).  

Total mercury measurements reported were above the human health water quality 
objective (0.051 µg/L) on two of the three events measured at PD 669 during dry 
weather (Figure 4-3.12). As explained below (See Section 4.2.2, correlation analysis) 
the reported measurement of mercury above the water quality objective is believed to 
be due to bias added by the analytical method used. 

Project Nos. 5246 & 74 (TS21) 

A summary of constituents not attaining Category 1 water quality objectives at the 
Project Nos. 5246 & 74 Tributary Station (TS21) during the 2008–2009 dry weather 
sampling is presented in Table 4-5.3. The pH at TS21 did not attain the upper limit of 
8.5 established in the Basin Plan twice out of the three times measured in dry weather 
events (Figure 4-3.14).  

PD 21-Hollypark Drain (TS22) 

A summary of constituents not attaining Category 1 water quality objectives at the PD 
21-Hollypark Drain Tributary Station (TS22) during the 2008–2009 dry weather 
sampling is presented in Table 4-5.4.  

The pH at TS22 did not attain the upper limit of 8.5 established in the Basin Plan once 
out of the three times measured in dry weather events (Figure 4-3.14).  

Fecal coliform bacteria did not attain the applicable water quality objective (400 mpn/ 
100 ml) in one of the three events sampled during dry weather in (Figure 4-3.7).  

D.D.I. 8 (TS23) 

A summary of constituents not attaining Category 1 water quality objectives at the D.D.I. 
8 Tributary Station (TS23) during the 2008–2009 dry weather sampling is presented in 
Table 4-5.5. The pH at TS23 did not attain the upper limit of 8.5 established in the Basin 
Plan twice out of the three times measured in dry weather events (Figure 4-3.14).  

Dominguez Channel at 116th St. (TS24) 

A summary of constituents not attaining Category 1 water quality objectives at the 
Dominguez Channel at 116th St Tributary Station (TS24) during the 2008–2009 dry 
weather sampling is presented in Table 4-5.6.  

The pH at TS24 did not attain the upper limit of 8.5 established in the Basin Plan twice 
out of the three times measured in dry weather events (Figure 4-3.14).  

Ammonia did not attain the Basin Plan limit for warm water aquatic life habitat (1.0 to  
30 mg/L) once out of the three times measured at TS24 during dry weather. 

Dissolved copper did not attain the hardness-based water quality objective (4.0 to 61 
µg/L) twice out of the three times measured (Figure 4-3.8) in dry weather. Dry weather 
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dissolved copper concentrations (median 27 µg/L, ranging from 18 to 68 µg/L) were 
higher compared to Dominguez Channel. All three measurements above the water 
quality objective are qualified as BMDL. 

4.2.1.3 Summary of Measurements Not Attaining Water Quality Objectives 

This subsection summarizes the measurements not attaining the water quality objective 
of water quality objectives described above. The discussion is divided between Mass 
Emission Stations and Tributary Monitoring Stations.  

The table below sets forth all constituents for which one exceedance or more was 
measured at the mass emission stations during the 2008-2009 monitoring year.  In 
urban watersheds (Ballona Creek, Los Angeles River, Dominguez Channel) an 
exceedance of copper and zinc was measured in at least one wet weather sampling 
event and an exceedance of fecal coliform was measured in at least one dry weather 
sampling event.  Fecal coliform exceedances were found in almost all wet weather 
events in urban watersheds; some of these events (2008-09Event06, 2008-09Event09, 
and 2008-09Event21) were subject to the wet weather suspension of REC-1 beneficial 
uses. An exceedance of pH was measured in dry weather sampling events in the Los 
Angeles River and Dominguez Channel watersheds and cyanide was measured in at 
least one dry weather sampling event in the Los Angeles River watershed.   

In the Malibu Creek and Santa Clara River watersheds, exceedances of fecal coliform 
were measured in wet weather sampling events and in the San Gabriel and Santa Clara 
River watersheds exceedances of fecal coliform were measured in at least one dry 
weather sampling event.  In the Malibu Creek watershed, exceedances of sulfate and 
TDS were measured in at least one wet weather sampling event, and exceedances of 
sulfate were measured in dry weather sampling events.  In the San Gabriel watershed, 
exceedances of pH and chloride were measured in at least one dry weather sampling 
event. 

An exceedance of total mercury was reported in at least one wet or dry weather 
sampling event for some of these watersheds, but the reported measurement of 
mercury above the water quality objective is believed to be due to bias added by the 
analytical method used.  
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Summary of Constituents Not Attaining Water Quality Objectives  
at Least Once at Mass Emission Stations during 2008–2009. 

More urbanized watersheds are indicated with italics in the table below. 

Mass Emission/Watershed  Wet Dry 

Ballona Creek (S01) 

Fecal coliform 
Dissolved copper 
Dissolved zinc 
Total mercury* 

Fecal coliform 
Total mercury* 

Malibu Creek (S02) 

Fecal coliform 
Sulfate 
TDS 
Total mercury* 

Sulfate 
Total mercury* 

Los Angeles River (S10) 

Fecal coliform 
Dissolved copper 
Dissolved zinc 

pH 
Cyanide 
Fecal coliform 

Coyote Creek (S13) Fecal coliform 
None 

pH 
Fecal coliform 

San Gabriel River (S14) Fecal coliform 
Total mercury* 

pH 
Fecal coliform 
Chloride 
TDS 

Dominguez Channel (S28) 

Fecal coliform 
Dissolved copper 
Dissolved zinc 
Total mercury* 

pH 
Fecal coliform 

Santa Clara River (S29) Fecal coliform Fecal coliform 
*Believed to be due to bias added by the analytical method used.  

 

The table below sets forth all constituents for which one exceedance or more was 
measured at the tributary monitoring stations during the 2008-2009 monitoring year.  
The exceedances were similar to those found at the Dominguez Channel mass 
emission station, except that pH exceedances were also measured in wet weather 
samples at each tributary monitoring station except PD 21-Hollypark Drain, dissolved 
copper was measured in dry weather sampling events at the Dominguez Channel at 
116th monitoring station, and an ammonia exceedance was detected in at least one dry 
weather sampling event at the Dominguez Channel at 116th monitoring station. Fecal 
coliform exceedances were found in almost all wet weather events in the tributaries to 
Dominguez channel; some of these events (2008-09Event06, 2008-09Event09, and 
2008-09Event21) were subject to the wet weather suspension of REC-1 beneficial uses. 
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An exceedance of total mercury was reported in at least one wet or dry weather 
sampling event for some of these tributary stations, but the mercury exceedances 
reported are believed to be due to bias added by the analytical method used. 

Summary of Constituents Not Attaining Water Quality Objectives  
at Least Once at Tributary Stations During 2008–2009. 

Tributary/Subwatershed Wet Dry 

Project No. 1232 (TS19) 

Fecal coliform 
pH 
Dissolved copper 
Dissolved zinc 
Total mercury* 

pH 
Fecal coliform 
Total mercury* 

PD 669 (TS20) 
Fecal coliform 
pH 
Dissolved copper 

pH 
Fecal coliform 
Total mercury* 

Project Nos. 5246 & 74 (TS21) 

Fecal coliform 
pH 
Dissolved copper 
Dissolved zinc 
Total mercury* 

pH 

PD 21-Hollypark Drain (TS22) 
Fecal coliform 
Dissolved copper 
Dissolved zinc 

pH 
Fecal coliform 

D.D.I. 8 (TS23) 

Fecal coliform 
pH 
Dissolved copper 
Dissolved zinc 

pH 

Dominguez Channel at 116th St. (TS24) 

Fecal coliform 
pH 
Dissolved copper 
Dissolved zinc 

pH 
Ammonia 
Dissolved copper 

*Believed to be due to bias added by the analytical method used.  

 

4.2.1.4 Detection Limit Analysis 

The monitoring and reporting requirements of the permit state that constituents 
monitored at mass emissions stations which are below the detection limit for 75 percent 
of the first 48 events monitored need not be further analyzed, except for annual 
confirmation sampling during the first storm of the wet season. A review of the data from 
2006 to 2009 showed a significant number of organic constituents, listed in the table 
below, that were measured at least 17 times and as many as 22 times, and not detected 
at the method detection limit.  
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Most of the constituents in the table below have been monitored since 2003. Therefore, 
a careful review of the historic data going back to 2003 may reveal that the number of 
measurements is close to, if not already over, the threshold needed to justify reduced 
monitoring frequency.  

Summary of Organic Constituents with 17 to 22 Events Measured and Not 
Detected at the Method Detection Limit between 2006 and 2009 

1-2-4-
Trichlorobenzene 

4-Chlorophenyl 
phenyl ether Diazinon Isophorone 

1-2-Benzanthracene 4-nitrophenol Dibenzo(a-
h)anthracene Malathion 

1-2-Dichlorobenzene Acenaphthene Dieldrin Methoxychlor 
1-2-
Diphenylhydrazine Acenaphthylene Diethyl phthalate Naphthalene 

1-3-Dichlorobenzene Aldrin Dimethyl phthalate Nitrobenzene 

1-4-Dichlorobenzene alpha-BHC di-n-Butyl phthalate N-Nitroso-dimethyl 
amine 

2-4-5-TP-SILVEX alpha-chlordane di-n-Octyl phthalate N-Nitroso-di-n-propyl 
amine 

2-4-6-trichlophenol Anthracene Endosulfan I (alpha) N-Nitroso-diphenyl 
amine 

2-4-D Atrazine Endosulfan II (beta) PCB-1016 (Aroclor 
1016) 

2-4'-DDD Benzidine Endosulfan sulfate PCB-1221 (Aroclor 
1221) 

2-4'-DDE Benzo(a)pyrene Endrin PCB-1232 (Aroclor 
1232) 

2-4'-DDT Benzo(k)flouranthene Endrin aldehyde PCB-1242 (Aroclor 
1242) 

2-4-dichlorophenol Benzo[b]fluoranthene Endrin ketone PCB-1248 (Aroclor 
1248) 

2-4-dimethylphenol Benzo[g-h-i]perylene Fluoranthene PCB-1254 (Aroclor 
1254) 

2-4-dinitrophenol beta-BHC Fluorene PCB-1260 (Aroclor 
1260) 

2-4-Dinitrotoluene Bis(2-Chloroethoxy) 
methane gamma-BHC (lindane) Pentachlorophenol 

2-6-Dinitrotoluene Bis(2-Chloroethyl) 
ether gamma-chlordane Phenanthrene 

2-Chloroethyl vinyl 
ether 

Bis(2-Chloroisopropyl) 
ether Glyphosate Phenol 
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2-Chloronaphthalene Bis(2-Ethylhexl) 
phthalate Heptachlor Promethryn 

2-Chlorophenol Butyl benzyl phthalate Heptachlor Epoxide Pyrene 
2-nitrophenol Chlordane Hexachlorobenzene Simazine 
3-3-Dichlorobenzidine Chlorpyrifos Hexachlorobutadiene Toxaphene 
4-6-Dinitro-2-
methylphenol Chrysene Hexachloro-

cyclopentadiene 
Methyl Tertiary Butyl 
Ether (MTBE) 

4-Bromophenyl 
phenyl ether Cyanazine Hexachloroethane 

Total recoverable 
phenolics 4-chloro-3-

methylphenol delta-BHC 
Indeno(1-2-3-c-
d)pyrene 

 

4.2.2 Correlation Analysis 
The monitoring and reporting requirements of the permit require an annual analysis of 
the correlation between pollutants of concern and Total Suspended Solids (TSS). That 
direction addresses the following management question: 

How much of the variability in constituent concentration is accounted for by 
variability in TSS? 

Table 4-10 shows the results of a correlation analysis of all measured constituents, 
2006 – 2009, vs. TSS. The analysis is grouped by watershed, with wet weather and dry 
weather samples analyzed separately. Shaded cells in Table 4-10 indicate constituents 
that have at least half of their variability predicted by variability in TSS (i.e., the 
coefficient of determination, or r-squared value is greater than 0.5). 

This approach is an efficient way to screen all detected constituents for correlation with 
TSS, without generating scatter plots for all constituents. Some initial observations from 
this screening analysis include: 

 Volatile suspended solids (VSS) are significantly correlated with TSS in all 
watersheds and during both wet and dry weather sampling events. TSS is a 
useful proxy for VSS. 

 In many cases nutrients (organic carbon, nitrogen species, and total 
phosphorous) correlated with TSS. 

 Among the constituents not attaining water quality objectives (discussed in 
Section 4.2.1 above), some correlated with TSS better than others: 

 Fecal coliform correlated with TSS during dry weather in the San Gabriel 
River and the Los Angeles River, and during wet weather in Malibu Creek.  

 pH did not correlate with TSS at any of the mass emissions stations. 
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 Dissolved copper and dissolved zinc did not correlate with TSS; however, 
total copper and total zinc did correlate with TSS at most mass emission 
stations during wet weather. 

 Total mercury did not correlate with TSS at any of the mass emissions 
stations.  

The fact that total copper and total zinc correlated well with TSS led to further 
investigation of the following management questions related to sources: 

Do some watersheds have higher particulate metal concentrations than others? 

This question is answered by comparing the slopes of best fit regression lines for 
different watersheds. In a plot of metal concentration (µg metal per L water) vs. TSS 
(mg sediment per L water), the slope of the best fit line (µg metal per mg sediment) 
provides an estimate of the metal concentration in suspended sediments transported by 
the watershed.  

Some metals that are dominated by naturally occurring mineralogy rather than human-
caused pollutants would be expected to have similar slopes among different 
watersheds. For example, Figure 4-5.1 shows that the slopes of the aluminum vs. TSS 
plots are very similar among the seven different mass emission stations. The same is 
true for plots of chromium vs. TSS (Figure 4-5.2) and iron vs. TSS (Figure 4-5.3). All 
three of those trace elements – aluminum, chromium, and iron – appear to have similar 
background concentrations in the watershed sediments.  

In contrast, a plot of nickel vs. TSS from the Malibu mass emission station has a slightly 
higher slope and intercept compared to nickel vs. TSS plots from other watersheds. 
This may reflect the influence of dark-green minerals, such as serpentines, that are 
common in coast-range sediments.  

Other metals that have substantial human contributions (e.g., copper, zinc, and lead) 
would be expected to have higher slopes in more urbanized watersheds. For example, 
the slope of the best fit line for copper vs. TSS at the Dominguez Channel mass 
emission station is significantly higher compared to other watersheds (Figure 4-5.5). 
The Los Angeles River and Ballona Creek mass emission stations are intermediate to 
Dominguez Channel and less urbanized watersheds such as Malibu Creek, Santa Clara 
River, and San Gabriel River. This likely reflects the transport of copper-enriched 
particles from roadways, which are impacted by residue from copper-containing brake 
pads that are pervasive in the U.S. auto fleet.  

Zinc and lead show a similar pattern to copper (Figures 4-5.6 and 4-5.7). Dominguez 
Channel has the highest slope on the metal vs. TSS plots (i.e., greatest metal 
concentrations in particles); Los Angeles River and Ballona Creek are intermediate to 
Dominguez Channel and the less urbanized watersheds.  

As with copper, higher concentrations of zinc and lead in sediments from urbanized 
watersheds are expected. Zinc is another “road wear” element, common in rubber found 
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in car tires, and also as a sacrificial oxidant in galvanized steel that is common in the 
urban environment. Lead is often found enriched in road grit as a result of the 
decomposition of lost wheel weights. Lead paint in older buildings can be another 
source of lead in some urban environments. 

Is a lack of correlation with TSS sometimes an important clue? 

The fact that total mercury did not correlate with TSS was unexpected. Mercury is 
strongly absorbed to particles, like lead, and so would be expected to correlate well with 
TSS. Comparison of the total mercury to TSS plots from the mass emissions and 
tributary stations to mercury vs. suspended sediment concentrations (SSC) plots from 
the Guadalupe River, in Santa Clara County, revealed another observation that called 
into question the accuracy of the mercury analytical methods used to date (See 
Figure 4-6).  

The Guadalupe River is downstream of New Almaden, which was at one time the 
largest mercury mine in North America. The Guadalupe River is a known source of 
mercury contaminated sediments to San Francisco Bay. Therefore, it is unexpected to 
see that some total mercury measurements at mass emission and tributary stations fall 
above the best fit Total Mercury vs. Total Suspended Sediment line for Guadalupe 
River. Either some watersheds and tributaries are carrying unexpectedly high 
concentrations of mercury in sediments, or the analytical results are in error. 

Review of the analytical methods used in this annual monitoring program revealed that 
samples were analyzed for mercury by EPA method 245.1. That method relies on 
absorption of light by a vaporized sample. Method 245.1 is subject to false positives 
caused by interfering constituents, such as sulfide, chloride, and organic carbon, which 
also absorb light. Most of the reported mercury concentrations are qualified as 
estimates. More accurate methods, such as EPA Method 1631, that rely on 
fluorescence of light, rather than absorption, should be used in the future to present an 
accurate assessment of mercury concentrations in Los Angeles County watersheds.  

Are there other important correlations besides TSS that indicate constituent 
sources or watershed processes? 

A review of the previous (2007-2008) annual monitoring report and other data shows 
that selenium is consistently measured above the chronic (Category 2) water quality 
objective in Malibu Creek. There is no significant correlation between TSS and selenium 
at Malibu Creek, but other correlations can provide clues to selenium sources. Selenium 
correlates with both arsenic (Figure 4-7) and sulfate (Figure 4-8) at Malibu Creek. The 
association of higher selenium concentrations with higher arsenic and sulfate 
concentrations suggests a common source – possibly leaching into groundwater from 
minerals common to the California Coast Range, followed by groundwater seepage into 
tributaries to Malibu Creek.  

Some nutrients (e.g., nitrogen, phosphorous) were correlated with TSS during wet 
weather in urbanized watersheds (See Table 4-10). This was observed at the Ballona 
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Creek, Los Angeles River, Coyote Creek, and Dominguez Channel Mass Emission 
Stations.  

To summarize, correlation analysis has been used to evaluate key questions related to 
constituent sources. Correlations with TSS are useful for characterizing the difference 
between highly urbanized and less urbanized watersheds as metal sources (copper, 
lead, and zinc). The lack of an apparent correlation between mercury and TSS led to 
closer scrutiny of the mercury data, and the initial conclusion that mercury results may 
be biased high. Selenium correlations with sulfate and chloride suggest a common 
source, possibly mineral formation leaching by groundwater.  

It was noted that in the tributary stations (TS19 – TS24), pH was significantly correlated 
with alkalinity. As discussed below, under sources, this is a natural and expected 
outcome based on the buffering capacity provided by calcium carbonate, magnesium 
carbonate, and other contributors to alkalinity. Low alkalinity caused by sudden storm 
flows can lead to low pH, while high alkalinity caused by seepage of heavily mineralized 
groundwater during dry periods when there is little dilution can lead to high pH.  

4.2.3 Watershed Load Analysis 
The LACFCD collected and analyzed TSS samples at all mass emission stations 
equipped with automated samplers for storm events of at least 0.25 inches of total 
rainfall. Several storms were also manually sampled for TSS at the Santa Clara Mass 
Emission station, although not required. The TSS concentration for each storm is shown 
in Table 4-7 and the total TSS loads for each mass emission station is shown in Table 
4-8. An estimate of the total constituent loads for each mass emission station is shown 
in Table 4-9.  

Constituent loads at each mass emission station were analyzed to determine if there 
was any correlation between storm events and the amount of constituent loads. Figure 
4-4 shows the load trend analysis for mass emission stations. Some first-flush 
phenomena were observed, primarily with constituents associated with particulate 
matter. Also, storms with greater runoff volumes typically had larger constituent loads. 

Long term temporal trends cannot be found by analyzing one year’s worth of data. An 
analysis of historical long term temporal trends can be found in the 1994-2005 
Integrated Receiving Water Impacts Report. Additional long term trend analysis will be 
conducted for the next Integrated Receiving Water Impacts Report. 

The following conclusions were deduced from the 2008-09 loads analysis: 

 First-flush phenomenon was observed for most constituents whose 
concentrations came either from their insoluble or suspended form (i.e., TSS, oil 
and grease, etc.) or from a combination of their insoluble or suspended form and 
their dissolved form (i.e., total metals). Generally, constituents accumulate during 
dry weather and wash off during the first storm event(s) of the year. 
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 In general, TSS concentrations were higher during wet weather than during dry 
weather sampling events. 

 The total runoff volume and constituent loads at the Los Angeles River  
Monitoring Station were usually higher than at the other monitoring stations.  

 With an area of approximately 825 square miles, the Los Angeles River has 
approximately two to twenty-five times the surface area of the other watersheds. 
This creates more potential for surface runoff pollution and likely explains, in part, 
the increased loads of constituents at the Los Angeles River Monitoring Station 
when compared to the other monitoring stations. 

 The Los Angeles River had the largest TSS out of the seven mass emission 
stations monitored, although other watersheds sometimes had larger loads 
during particular storm events. San Gabriel River was the smallest contributor of 
TSS.  

 Ballona Creek, Los Angeles River, San Gabriel River, and Coyote Creek 
exhibited first-flush phenomena for TSS. TSS concentrations tended to decrease 
with fluctuation over the season except at Malibu Creek, Dominguez Channel, 
and Santa Clara River. 

 Los Angeles River, as the largest watershed in the monitoring area, had a 
calculated average percent rainfall discharge of 12.9 percent. The percent 
discharge is the total runoff volume from the event hydrograph (Appendix A) 
divided by the calculated event rainfall volume (rainfall multiplied by the 
watershed area).   

 
 The watersheds with the most impervious land uses, Table 2-1, had the highest 

average percent rainfall discharges. Ballona Creek, Dominguez Channel, and 
Coyote Creek had the highest averages; 29.7 percent, 32.6 percent, and 25.1 
percent, respectively. 

 
 The watersheds with the most vacant land uses, Table 2-1, had the lowest 

average percent rainfall discharges. These were Malibu Creek, San Gabriel 
River, and Santa Clara River; 7.8 percent, 3.8 percent, and 0.2 percent, 
respectively. 

 
 As shown in Table 2-1, the watersheds with the most impervious land uses had 

the highest average percent rainfall discharges. Ballona Creek, Dominguez 
Channel, and Coyote Creek had the highest averages; 29.7 percent, 32.6 
percent, and 25.1 percent, respectively. 

 Also as shown in Table 2-1, the watersheds with the highest percentage of 
vacant land uses had the lowest average percent rainfall discharges. These were 
Malibu Creek, San Gabriel River, and Santa Clara River; 7.8 percent, 3.8 
percent, and 0.2 percent, respectively. 
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The following management questions were evaluated to begin to develop a more 
refined description of watershed processes:  

How do loads vary over the course of the storm season?  

This question is answered in Figures 4-4, 4-9, 4-10, 4-11, and 4-12. Figure 4-4 presents 
the major constituent loads for each mass emission station for all events sampled. 
Figure 4-9 presents the TSS concentrations for each mass emission station for all 
events sampled. Figure 4-10 portrays the TSS concentrations for each mass emission 
station. Figure 4-11 shows the mass emission loads of total suspended solids and 
Figure 4-12 depicts the mass emission loads of total dissolved solids. 

Constituent Loads Example Calculation 

At the request of the Los Angeles Regional Water Quality Control Board (LARWQCB), 
below is an example of the constituent loads calculation: 

Site:   Ballona Creek Mass Emission Station 

Storm event:  2008-09Event06 

Constituent:  Alkalinity as CaCO3  

Concentration: 115.5 mg/L 

Runoff Volume: 3395.1 acre-ft (3091.57 acre-ft Runoff + 303.49 acre-ft Base Flow) 

1lb = 454 g 
1g = 1,000 mg 
1L = 0.03531467 ft3 
1 ft3 = 2.2957 x 10 –5 acre-ft 

Constituent Load = (Constituent Concentration)(Runoff Volume) 

Constituent Load = (115.5 mg/L)(2303.45 acre-ft)(1g/1,000 mg)(1 lb/454g)(1 ft3/2.2957 x 
10 –5 acre-ft)( 1L/0.03531467 ft3) 

 

Constituent Load = 1,066,353.7 lbs. 
 

How would the interpretation of constituent loads change when evaluated on a 
load per watershed area basis? Are the same loads trends discussed above true 
when normalized to watershed area? 

These questions can be answered by calculating the load per unit area for each mass 
emission station. An example of this calculation was made using TSS data for 

Conversion factors 
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2008-09Event21. The rankings of watersheds based on TSS loads compared to 
rankings based on TSS loads per area are presented in the table below.  
 

Ranking of Watersheds Based on TSS Loads    

vs. Rankings Based on TSS Loads per Unit Area  

 Rank 
(Loads) 

Rank 
(Load / 
Area) 

Watershed 
Area 

(miles2) 

TSS 
Loads 
(lbs) 

TSS Loads  /  
Area (lbs / 

mile2) 

Ballona Creek (S01) 
2 1 89 

                     
4,353,162  

                       
49,022 

Malibu Creek (S02) 
4 4 105 

                     
1,624,195  

                       
15,469  

Los Angeles River 
(S10) 1 2 823 

                  
25,863,691  

                       
31,445  

Coyote Creek (S13) 
3 3 149 

                     
2,776,890  

                       
18,687  

San Gabriel River 
(S14) 5 6 451 

                     
1,113,543  

                          
2,471  

Dominguez Channel 
(S28) 6 5 33 259,295 

                          
7,810  

Santa Clara River 
(S29) 7 7 411 50,667 

                             
123  

 

 

The ranking of watersheds based on total loads is somewhat different from the ranking 
based on loads per unit area. Some general observations based on this example from 
2008-09Event21 include: 

 Although the Los Angeles River had the highest overall TSS loads during 
2008-09Event21, Ballona Creek had the highest loads per unit area.  

 Ballona Creek produced much more sediment per square mile compared to 
Malibu Creek, even though the two watersheds have comparable areas.  

 San Gabriel River produced much more sediment per square mile compared to 
Santa Clara River, even though the two watersheds have comparable areas.  
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Several factors affect sediment production per unit area, including degree of 
urbanization, stream morphology, activities within the watershed, topography, and event 
size. This example calculation does not address the many factors affecting sediment 
production rates per unit area. It simply serves to illustrate that loads trends, and the 
resulting interpretation of watershed function, can be different when loads are 
normalized to watershed area.  

4.2.4 Water Column Toxicity Analysis 
This subsection describes the water column toxicity results generated during the 2008-
2009 storm season.  Water column toxicity monitoring was performed at all mass 
emission sites in accordance with the Municipal Stormwater Permit.  In total, four 
samples were analyzed for toxicity at each site.  Dry weather samples were collected on 
January 13, 2009 (2008-09Event15), and March 24, 2009 (2008-09Event30). Wet-
weather samples were collected during the first rain event of the season on November 
4, 2008 (2008-09Event03) for all Mass Emission Stations, except Santa Clara River, 
and on November 25, 2008 (2008-09Event06) only for Santa Clara River, and during 
another rain event on February 5, 2009 (2008-09Event21), at all mass emission sites.  
The results obtained from these samples are found in Table 4-6a (dry weather) and 
Table 4-6b (wet weather). 

A minimum of one freshwater and one marine species was used for toxicity testing, 
specifically Ceriodaphnia dubia (C. Dubia) (water flea) seven-day reproduction/survival 
and Strongylocentrotus purpuratus (S. purpuratus) (sea urchin) fertilization.  Results 
calculated from the C. Dubia and S. purpuratus tests included the No Observed Effect 
Concentration (NOEC), 25 and 50 percent Effective Concentration (EC25 and EC50), 
25 and 50 percent Lethal Concentration (LC25 and LC50), 25 and 50 percent Inhibition 
Concentration (IC25 and IC50), and toxicity unit (TU).  NOEC is the highest 
concentration of toxicant that would cause no observable adverse effects on the test 
organisms, which means the values for the observed responses statistically are not 
significantly different from the controls.  EC50 is the toxicant concentration that would 
cause an observable adverse effect on a quantal response (such as death, fertilization, 
germination, or development) in 50 percent of the test population under specified 
conditions. 

A quantal response is an all-or-none response.  For example, death is a quantal 
response because a test organism can only be either dead or alive after being exposed 
to the toxicant concentration in the test sample.  When the observable effect is death, 
the term Lethal Concentration or LC is used in place of the term Effective Concentration 
or EC.  Therefore, LC50 is the concentration that produces a 50 percent reduction in 
survival under specified conditions.  When the observable effect is sublethal, such as 
mean young per female or growth, the term Inhibition Concentration or IC is used.  For 
example, IC50 is the concentration that causes a 50% reduction in the selected 
sublethal biological response, such as fertilization.  

TU is defined in the NPDES Municipal Permit as 100 divided by the calculated median 
test response, e.g. LC50 or IC50.  A TU value greater than or equal to 1.00 is 
considered substantially toxic and requires a Phase I TIE.  However, as discussed 
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below, there is some disagreement between our biological testing laboratories as to 
how toxicity should be interpreted for the sea urchin, and which methodology for 
exposing that marine species to 100% sample concentration should be applied. 

The following conclusions were deduced from the water column toxicity testing: 

 C. dubia survival was affected by exposure to the first dry-weather sample 
collected from the Ballona Creek mass emission site on January 13, 2009 (2008-
09Event15).  Exposure to a concentration of 31.25% storm water caused a 25% 
reduction in a sublethal biological measurement of the test organisms, such as 
immobility. However, greater than 100% storm water would be needed to cause 
a 50% reduction. This suggests a nonlinear relationship between the potency of 
storm water and biological inhibition.  Nevertheless, all mass emission sites had 
TU values less than 1.00 (Survival and Reproduction) for both dry weather 
events.  Therefore, no Phase I TIE tests were required.  Sea urchin fertilization 
was adversely affected by exposure to the dry-weather samples collected during 
both events.  NOECs ranged from 6% during the first dry-weather event to 55.2% 
during the second dry-weather event, and TUs ranged from <1.00 to 2.41.  
Toxscan, Inc. (an affiliate of Kinnetic Laboratories, Inc.) analyzed the samples 
from the first dry-weather event.  They reported by telephone to the LACFCD that 
the highest testable concentration due to the addition of hypersaline brine to the 
test organisms was about 50%.  It was later learned by the LACFCD that addition 
of hypersaline brine is preferred over using sea salts on a 100% effluent 
concentration as the sea salts are toxic to embryos in the fertilization test.  Given 
that, Kinnetic Laboratories, Inc. asserted that current science in this field 
indicates that a TU value greater than or equal to 2.00 would reasonably indicate 
substantial toxicity and warrant a Phase I TIE test.  Therefore, no Phase I TIE 
tests were run for any samples from the first dry-weather event.   

The same principle was applied to the test results for the second dry-weather 
event.  Those samples were analyzed by Nautilus Environmental Laboratories.  
Only one sample, Los Angeles River, was found to be substantially toxic, i.e. TU 
was equal to 2.41.  Phase I TIE manipulations strongly suggested that trace 
metals were the primary constituent of toxicity.  Ceriodaphnia dubia survival and 
reproduction were adversely affected by exposure to the wet-weather samples 
collected from several mass emission sites during the first wet-weather event, 
according to the IC25 and IC50 values.  IC25 values ranged from 28.13 to 100%, 
and IC50 values ranged from 86.54 to 100%. A NOEC of 50% was observed for 
organisms exposed to samples collected from Malibu Creek.  ABC Laboratories 
reported TU values of 1.16, and 1.06, respectively, for Survival and Reproduction 
for that site.  Despite the small nature of the first wet-weather event at these sites 
(rainfall amounts ranged from 0.12” to 0.44”), a sufficient volume of 
representative flow-weighted samples was collected and transported to the Los 
Angeles County Environmental Toxicology Laboratory to conduct the initial 
toxicity and Phase I TIE tests.  Unfortunately, the Environmental Toxicology 
Laboratory did not transfer enough sample volume to ABC Laboratories, so the 
Phase I TIE tests could not be conducted.  The LACFCD will remind the 
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Environmental Toxicology Laboratory before each toxicity event to send enough 
sample water (typically 10 gallons) to the toxicity laboratories to conduct both 
tests.  The TU values for Malibu Creek are highlighted in Table 4-6b. 

 Sea urchin fertilization was adversely affected by exposure to the first wet-
weather event samples collected at the Ballona Creek, Malibu Creek, Los 
Angeles River, Coyote Creek, and San Gabriel River sites on November 4, 2008 
(2008-09Event03).  NOECs of 50% or less were observed in organisms exposed 
to samples from those sites. These NOECS indicate that adverse effects were 
observed at half strength or less of storm water.  The resulting TU values, which 
ranged from 2.20 to 3.29, are highlighted in Table 4-6b. 

 ABC Laboratories analyzed samples from the above mentioned sites during 
several sampling events.  Contrary to the practice of Kinnetic Laboratories and 
Nautilus Environmental, ABC Laboratories used sea salts to raise the salinity of 
the 100% sample solution to a level prescribed in the EPA test method.  They 
were able to expose the test organisms to the 100% solution and the TU 
equation of 100/IC50 (or LC50) in the NPDES Municipal Permit was applied.  
Phase I TIE tests were warranted for the above mentioned samples.  Despite the 
small nature of the first wet-weather event at these sites (rainfall amounts ranged 
from 0.12” to 0.44”), a sufficient volume of representative flow-weighted samples 
was collected and transported to the Los Angeles County Environmental 
Toxicology Laboratory to conduct the initial toxicity and Phase I TIE tests.  
Unfortunately, the Environmental Toxicology Laboratory did not transfer enough 
sample volume to ABC Laboratories, so the Phase I TIE test could not be 
conducted.  The LACFCD will remind the Environmental Toxicology Laboratory 
before each toxicity event to send enough sample water (typically 10 gallons) to 
the toxicity laboratories to conduct both tests. 

 Kinnetic Laboratories conducted the toxicity tests on all samples for the second 
wet-weather event on February 5, 2009 (2008-09Event21).  They followed their 
testing practice mentioned above.  In agreement with that practice, none of the 
samples were determined to be substantially toxic.  All TU values were less than 
2.00.  Therefore, no Phase I TIE tests were warranted.   

4.2.5 Trash Monitoring Analysis 
The Municipal Storm Water Permit requires a minimum of one photograph at each mass 
emission station after the first storm event and three additional storm events per year. 
Pictures can be found in Appendix C.  

Ballona Creek Watershed and Los Angeles River Watershed Trash Compliance 
Monitoring Reports can be found in Appendices I and J respectively. 

4.2.6 Identification of Possible Constituent Sources 
This section summarizes some of the key points about known or suspected sources of 
constituents that did not attain Category 1 water quality objectives.  
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4.2.6.1 Fecal coliform 

The source of bacteria is hard to pinpoint. According to the Draft Total Maximum Daily 
Load to Reduce Bacterial Indicator Densities at Santa Monica Bay Beaches published 
on November 8, 2001, by the LARWQCB urban runoff from the storm drain system may 
have elevated levels of bacterial indicators due to sanitary sewer leaks and spills, illicit 
connections of sanitary lines to the storm drain system, runoff from homeless 
encampments, illegal discharges from recreational vehicle holding tanks, and 
malfunctioning septic tanks among other things. Fecal matter from animals, including 
pets, livestock and birds can also elevate bacteria levels. A July 2007 report by ENSR 
International for USEPA New England Region 1, Mitigation Measure to Address 
Pathogen Pollution in Surface Waters: A TMDL Implementation Guidance Manual for 
Massachusetts, reiterated the above-mentioned sources. 

In addition to bacteria sources, certain factors can amplify bacteria concentrations by 
promoting bacteria growth. Organic carbon provides food for bacteria. Sunlight can kill 
off bacteria, and therefore cover water can promote bacterial growth. Slow moving, 
stagnant water can promote bacterial growth.  

The Southern California Coastal Water Research Project (SCCWRP) has recently 
conducted bacteria source identification studies on Ballona Creek, published in 2005 in 
the journal Water Air and Soil Pollution. The City of Los Angeles has conducted a 
bacteria source identification study on the Los Angeles River, published November, 
2008. Both of those studies confirm that there are dry weather urban runoff sources that 
discharge into the MS4; however, it is difficult to determine the exact sources of fecal 
coliform bacteria in the discharges to the MS4. The study by the City of Los Angeles 
also pointed out the role of bacteria re-growth and scouring of sediments with bacteria 
attached. 

4.2.6.2 Copper and Zinc 

According to the report Regulating Copper in Urban Stormwater Runoff by G. Fred Lee, 
Ph.D. and Anne Jones-Lee, Ph.D., Copper can come from brake pads or industrial 
(such as the textile industry) and mining sources. A metals source study is discussed in 
the article Loadings of Lead, Copper, Cadmium, and Zinc in Urban Runoff from Specific 
Sources by A.P. Davis, M. Shokouhian, and S. Ni. The study concludes that significant 
levels of metals were found from urban areas, especially in highway runoff. The abstract 
identifies important sources, such as building siding for Lead, Copper, Cadmium, and 
Zinc, vehicle brake emissions for Copper and tire wear for Zinc. Atmospheric deposition 
was also identified as an important source of Cadmium, Copper, and Lead. Details 
behind those findings can be found in the May 2005 Technical Report from SCCWRP 
entitled, Contributions of Trace Metals From Atmospheric Deposition to Stormwater 
Runoff in a Small Impervious Urban Catchment. 

4.2.6.3 Cyanide 

There are at least two possible sources of cyanide in surface waters. Cyanide can form 
at low levels as a byproduct of wastewater disinfection processes. A detailed study of 
cyanide formation in wastewater was published by Rula Deeb and other authors, in the 
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Proceedings of the Water Environment Federation, in 2004. This could account for the 
low levels of cyanide observed during dry weather in the Los Angeles River. 

Prior to 2008–2009, larger, short-term measurements of cyanide above the water 
quality objective were observed in many other watersheds, including Malibu Creek and 
Ballona Creek. These measurements above the water quality objective may be the 
result of intense wildfires that occurred in the months prior to the sampling event. A 
publication in the January 2003 issue of Chemosphere by Timothy Barber and others 
shows that biomass burning during wildfires can cause cyanide to be present at 
concentrations above water quality objectives in stormwater.  

4.2.6.4 Mercury 

As noted above, mercury measurements above the water quality objective are believed 
to be the result of analytical error. However, in the event that some measurements 
above the water quality objective are still detected even after implementing improved 
analytical methods, a brief discussion of potential mercury sources is warranted. 

The United States Environmental Protection Agency maintains a website on mercury 
issues, including sources, found at www.epa.gov/mercury. A potentially significant 
source of mercury in urban stormwater is deposition from the atmosphere. Mercury gets 
into the atmosphere after being released during coal combustion. The Western States 
Petroleum Association has also recently been investigating mercury in crude oil and 
mercury emissions from oil refineries at the direction of the San Francisco Bay Regional 
Water Quality Control Board; preliminary results from that study indicate that the 
majority of mercury in crude oil appears to be retained in solid waste or retained inside 
refinery equipment and not emitted to the atmosphere.  

4.2.6.5 Sulfate and Selenium 

Large quantities of greenish rock with amphiboles and sediment are found near the 
Mass Emission station in the Malibu Creek Watershed. The hillside is mainly composed 
of what appears to be very decomposed, somewhat grainy, greenish marine or lagoonal 
sediment/glauconite and less decomposed, greenish-brown shale with clear fossils and 
embedded detritus. These sediments are known to be sulfur bearing. Representative 
field samples gathered initially had a distinct moderate sulfur (musty, rotten eggs) odor. 
Sulfate concentrations can be largely attributable to the presence of eroded sulfur-rich 
sediment. Fungal and bacterial processes within the creek and surrounding areas may 
facilitate the release of sediment bound sulfur into the water column.  

Weathering of sulfur-bearing minerals could also explain the elevated selenium 
concentrations in Malibu Creek. Selenium and sulfur often co-occur in natural mineral 
formations; both elements are in the same group (i.e., column) of the periodic table, 
meaning that they have similar chemical properties. The correlation of selenium with 
arsenic further supports mineral weathering as a potential source for these constituents.  

Another potential sulfur source may be effluent from the nearby Tapia Water 
Reclamation Facility, found just upstream from the sampling site. Sulfur is used in 
wastewater processes such as flocculation. However, other sampling stations close to 
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wastewater treatment plants did not show highly elevated sulfur concentrations. Tests 
and/or a review of effluent reports would be necessary to determine if the Plant’s 
effluent was a significant contributor to the raised sulfur concentrations of these waters. 

4.2.6.6 Chloride and TDS 

An article titled Residential Sources of Contamination on EPA’s website states that 
elevated levels of chloride may be a result of fertilizers, animal waste, industrial wastes, 
minerals, or seawater. Another common source of chloride is household water softening 
units, which use sodium chloride to regenerate ion exchange units used to remove 
magnesium from water. Chloride increases TDS concentrations. 

4.2.6.7 pH 

pH is a measure of the acid (or H+ ion) concentration in solutions. When the 
concentration of acid and base (or OH- ion) are exactly equal, the pH is equal to 7.0. 
Natural rainwater has a pH of approximately 5.5 – slightly acidic. As minerals dissolve 
into rainwater, the pH increases because of the “buffering” effect of minerals such as 
calcium and magnesium carbonate. Sources that can decrease pH below the water 
quality objective of 6.5 include illicit discharges (e.g., swimming pools, battery acid, 
other light and heavy industrial chemicals). 

It is also possible that sudden rain events can bring the pH below 6.5, if the water 
sampled is not heavily mineralized. This would be expected in a watershed that is 
mostly hardscape, with little vegetation to provide detention or interaction with soils. 
Sudden influx of rainwater is the most likely explanation for the low pH observed during 
wet weather in some of the tributary stations (e.g., Project No. 1232, Project Nos. 5246 
& 74, Dominguez Channel at 116th St.). The fact that more than half of the variability in 
pH is explained by alkalinity (r = 0.74, r2 = 0.54) supports this explanation. 

Conversely, pH above 8.5 could indicate highly mineralized waters, for example 
groundwater seepages that are not as diluted, especially during dry weather. A common 
human factor than can cause high pH in surface waters is the discharge of concrete 
wash water. Algal blooms can also cause elevated pH at night, due to increased 
production of carbon dioxide as algae respire at night.  

4.2.6.8 Ammonia 

Ammonia exists naturally in the environment and is also an important commercial and 
industrial chemical, according to the New York Department of Health 
(http://www.health.state.ny.us/environmental/emergency/chemical_terrorism/ammonia_t
ech.htm). It is used in agriculture (fertilizers), as a refrigerant, in water treatment 
processes, in cleaning products and in the manufacture of many products including 
other chemicals, plastics, textiles, explosives and pesticides. Ammonia is produced by 
the decomposition of organic matter. One particular ammonia source of interest is 
wastewater treatment plants. According to Water Supply and Pollution Control, by 
Warren Viessman, Jr. and Mark J. Hammer, there is an average of 24 mg/L of 
Ammonia-Nitrogen (NH3-N) in biologically treated domestic wastewater that has not 
undergone denitrification.  
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4.3 RECOMMENDATIONS 
This section summarizes some of the key findings and recommendations from the 
analyses presented in this report. The recommendations are organized around specific 
types of actions (e.g., monitoring improvements, source assessments).  

4.3.1 Monitoring Methods 
Several key recommendations for improving monitoring techniques result from this 
analysis. As they are recommended monitoring changes, they could be initiated by 
LACFCD, after appropriate consultation with the LARWQCB and Copermittees: 

 Consideration could be given to whether a mercury analytical method with an 
appropriately low detection limit, such as USEPA method 1631 should be used to 
ensure accurate results. 

 Although selenium does not have a Category 1 objective for comparison, the 
chronic (Category 2) objective in Malibu Creek may require a change in analytical 
methods. Consideration could be given to whether future analyses of selenium 
by USEPA method 200.8 (inductively coupled mass spectrometry) should specify 
use of interference-reduction technologies (USEPA, 2007). These new 
technologies, referred to by manufacturers as “collision cells” or “dynamic 
reaction cells” have been proven to eliminate high bias in the measurement of 
selenium.  

4.3.2 Source Investigations 
Several recommendations for source investigations can be made based on the results 
and discussion presented above. However, the responsibility for carrying out the source 
investigations needs to be determined. Therefore, the appropriate next step on these 
items is for the LARWQCB to contact the appropriate stakeholder to carry out the 
source investigations.  

 A review of existing monitoring programs within the Malibu Creek Watershed 
should be conducted to determine potential sources of sulfate and selenium.  

 To address trace metals, such as copper and zinc, in the Dominguez Channel, 
the next logical step is to conduct another year of tributary sampling in the 
Dominguez Channel watershed. 

 In the Ballona Creek and the Los Angeles River, existing monitoring programs 
should address sources that increase trace metal (copper, zinc) concentrations in 
sediments transported by stormwater.  
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4.3.3 Information Development and Clarification 
Information development activities can be carried out by LACFCD through completion of 
future reports and discussions with the LARWQCB and stakeholders.  

 Consideration could be given to how MUN water quality objectives are to be 
implemented where MUN is a conditional use. 

 The LARWQCB should review the EPA test method for estimating chronic 
toxicity of effluents and receiving waters to west coast marine and estuarine 
organisms, and current science in that field, and issue guidance on whether or 
not to use sea salts in the high effluent percentage test solution.  Two of the 
three laboratories who conducted toxicity tests asserted that sea salts are 
themselves toxic to embryos in the sea urchin fertilization toxicity test.   

 If use of hypersaline brine is the preferred methodology to sea salts for toxicity 
testing, then the LACFCD recommends that the LARWQCB issue new guidance 
on the applicable value of the Toxic Unit to use to indicate that a sample is 
substantially toxic.  All three laboratories who conducted toxicity tests asserted 
that a value greater than or equal to 2.00 is most appropriate and will reasonably 
lead to conclusive Phase I TIE test results. 
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Station Receiving Water 
Body Location - Date Geographic 

Coordinates Justification
Elevation ft 
Above sea 

level

1,512SGUT-504

SGUT-505 898

San Gabriel River          
Mainstem 

Upper San Gabriel River near 
East Fork Rd. - 6/12

N 34º 14.228’       
W -117º 49.129’ 

Offset site for the San Gabriel River 
Watershed Monitoring Project 

San Gabriel River          
Mainstem 

Upper San Gabriel River below 
Morris Reservoir - 6/17 

San Gabriel River Watershed 

San Gabriel River unnamed 
Tributory Lined Channel

Walnut Creek             
Unlined Channel 

8            
LALT 502 

Compton Creek           
Unlined Channel  

Los Angeles River Watershed 

Lower San Gabriel River Tributary at 
Rose Hill Road - 6/25

LALT 501 Arroyo Seco              
Lined Channel 

Arroyo Seco at Los Angeles River 
- 10/11

220Offset site for the San Gabriel 
Watershed Monitoring Project 

6 Arroyo Seco              
Unlined Channel 

Upstream of Arroyo Seco 
Spreading Grounds - 11/5

N 34º 12.189’       
W -118º 09.968’     

Upstream reference site with minimal 
impact from residential land use 1,118

Walnut Channel upstream of San 
Gabriel River - 6/17SGLT-506 298N 34º 03.704’       

W -117º 59.477’ 

Asses impactcs of upstream land uses; 
nursery and residential are/San Gabriel 
River Watershed Monitoring Project site.

Assess impacts of residential land use 725

Offset site for the Los Angeles River 
Watershed-wide monitoring project; 

assess impacts of upstream land uses 
LALT 500 Rio Hondo               

Lined Channel

N 34º 08.676’       
W -118º 09.982’ 7 Arroyo Seco              

Unlined Channel 
Arroyo Seco downstream        

from I-134 - 11/5

Rio Hondo at Los Angeles River - 
11/5

N 33º 56.134’       
W -118º 10.275’ 

N 34º 08.900’       
W -118º 23.344’ 

Compton Creek Upstream of the 
confluence with the Los Angeles 

River - 11/10

N 33º 50.788’       
W -118º 12.535’ 

Offset site for the Los Angeles River 
Watershed - wide monitoring project; 

assess impacts of upstream land uses  

Offset site for the Los Angeles River 
Watershed - wide monitoring project; 

assess impacts of upstream land uses  
578Tujunga Wash at Los Angeles 

River - 10/11 

N 34º 10.164’       
W -117º 53.359’ 

Offset site for the San Gabriel River 
Watershed Monitoring Project 

82

Offset site for the Los Angeles River 
Watershed-wide monitoring project; 

assess impacts of upstream land uses 
295

22

SLGR00       
190

N 34º 00.894’       
W -118º 02.871’

N 34º 04.805’       
W -118º 13.451’ 

LALT 503 Tujunga Wash            
Lined Channel 

Table 1-1
Bioassessment Site Locations within the County of Los Angeles for Year 2008
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Station Receiving Water 
Body Location - Date Geographic 

Coordinates Justification
Elevation ft 
Above sea 

level

Table 1-1
Bioassessment Site Locations within the County of Los Angeles for Year 2008

Ballona Creek Watershed 

14 Ballona Creek             
Lined Channel 

Ballona Creek at I-405 and S. 
Sepulveda Blvd - 11/5

Assess impacts of Medea Creek to      
Malibu Creek 862

N 34º 00.445’       
W -118º 23.761’ 

Assess impacts from tributary to Malibu 
Creek 856

Original location relocated due to tidal 
influence 29

Medea Creek at Thousand Oaks 
Blvd. and Kanan Rd. - 11/6

N 34º 09.043’       
W -118º 45.456’ 

Malibu Creek Watershed 

15 Medea Creek             
Unlined Channel 

Cold Creek at Stunt Rd. at Cold 
Creek Preserve - 11/6

N 34º 05.707’       
W -118º 38.918’ 

16 Las Virgenes Creek        
Unlined Channel 

Las Virgenes Creek near the Los 
Angeles County line - 11/6

N 34º 10.133’       
W -118º 42.192’ 

Upstream reference site 1,242

18 Triunfo Creek             
Unlined Channel 

Triunfo Creek downstream of 
Troutdale Dr. and nursery - 11/6 

N 34º 06.851’       
W -118º 46.750’ Assess impacts of nursery 761

17 Cold Creek               
Unlined Channel 

3

Santa Clara River Watershed 

Dominguez Channel Watershed 

19 Dominguez Channel        
Lined Channel 

Dominguez Channel and Vermont 
Ave - 11/5

Santa Clara River at The Old 
Road - 11/7 

N 34º 25.945’       
W -118º 35.689’ 

N 33º 52.270’       
W -118º 17.909’ 

Original location relocated due to tidal 
influence 

Location of DPW mass emission 
monitoring site 1,015

20 Bouquet Canyon          
Unlined Channel 

Bouquet Canyon Wash below 
Vasquez Canyon Road - 11/7

N 34º 28.422’       
W -118º 28.023’ 

Assess conditions upstream of Diazinon 
findings 1,512

1 Santa Clara River          
Unlined Channel 
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Station Name Station 
No. 

Drainage 
Area (sq. 

mi.) 

HDSFR(1) 
(%) 

Light 
Industrial 

(%) 

Vacant 
(%) 

Retail/ 
Commercial 

(%) 

Multi-Fam. 
Residential 

(%) 

Transportation 
(%) 

Educational 
Facilities 

(%) 

Mixed 
Residential 

(%) 
Other (%) TOTAL 

(%) 

MASS EMISSION STATIONS 

Ballona Creek @ Sawtelle 
Blvd. Los Angeles S01 88.8 40 3.5 11.1 9.9 12.3 1.5 2.7 6.7 12.3 100

Malibu Creek @ Piuma Rd. 
Unincorporated L.A. County S02 105 5.7 0.3 79.3 0.5 1.3 0.5 0.5  -- 11.9 100

L.A. River @ Wardlow Long 
Beach S10 822.5 28.8 5.1 40.4 3.6 3.5 2.4 1.9 1.8 12.5 100

Coyote Creek @ Spring St. 
Long Beach S13 148.6 38.3 8.4 14.3 5.6 6.1 1.8 4.3 0.2 21 100

San Gabriel River @ SGR 
Pkwy Pico Rivera S14 450.6 15.2 2.3 66.7 1.5 1.4 1 1.6 0.1 10.2 100

Dominguez Channel @ Artesia 
Blvd. Torrance S28 33.2 35.5 13.05 0 7.6 7.9 7.6 4.6 8.4 15.35 100

Santa Clara River @ The Old 
Road Santa Clara S29 411.4 2.6 0.2 87 0.3 0.4 0.5 0.3 -- 8.7 100

 Notes: 

Table 2-1a (LU Distribution)

All land use percentages are rounded to the nearest tenth of a percent.
Land use percentages less than 0.1% are represented with a dash (--).
(1) HDSFR = High Density single-family residential. 

Table 2-1a
Land Use Distribution of Monitored Catchments for Monitoring Program (Mass Emission Sites)
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Table 2-1b (LU Distribution) 

 
Table 2-1b 

Land Use Distribution of Monitored Catchments for Monitoring Program (Tributary Sites) 
 

Station Name Station 
No. 

Drainage 
Area  

(acres) 
HDSFR(1) 

(%) 
Light 

Industrial 
(%) 

Vacant 
(%) 

Retail/ 
Commercial 

(%) 

Multi-Family 
Residential 

(%) 
Transportation

(%) 
Educational 

Facilities 
(%) 

Mixed 
Residential 

(%) 
Other 

(%) 
TOTAL 

(%) 

TRIBUTARY STATIONS             
Project No. 1232 TS19 5203.57 28.26 19.47 7.37 12.68 4.47 1.28 2.77 2.54 21.18 100.00 

PD 669 TS20 2197.38 36.27 13.11 27.18 8.98 0.69 0.19 10.26 -- 3.31 100.00 

Project Nos. 5246 & 74 TS21 1338.07 28.48 43.72 6.34 3.49 4.82 5.87 0.95 1.80 4.54 100.00 

PD 21-Hollypark Drain TS22 1656.75 45.45 14.80 9.63 2.91 2.90 6.64 6.65 6.99 4.04 100.00 

D.D.I. 8 TS32 1448.00 23.05 19.12 1.45 10.06 14.03 12.03 6.44 11.27 2.56 100.00 

Dominguez Channel at 116th Street TS24 2269.09 9.41 18.75 1.84 8.32 5.73 47.60 0.84 4.50 3.00 100.00 

 
Notes:  All land use percentages are rounded to the nearest tenth of a percent.  

 Land use percentages less than 0.1% are represented with a dash (--).  
 (1) HDSFR = High density single-family residential.   
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Sample EPA
Type Method PQL (ML) MDL Units Preservation Holding Time  

Conventional  
Oil and Grease Grab EPA413.1/EPA1664A 5 0.4 mg/L H2SO4 28 days  
Total Phenols Grab EPA420.1 0.1 0.1 mg/L H3PO4, CuSO4 7 days  
Cyanide Grab SM4500-CNE 0.005 0.005 mg/L NaOH 14 days  
pH Comp SM4500H B N/A NA - immed.  
Dissolved Oxygen Grab SM4500O G 5 0.4 mg/L - immed.  

Indicator Bacteria  
Total Coliform Grab SM9221E/SM9221B 20 20 MPN/100ml Na2S2O3 6 hours  
Fecal Coliform Grab SM9221E/SM9221B 20 20 MPN/100ml Na2S2O3 6 hours  
Ratio Fecal Coliform/Total Coliform  
Fecal Streptococcus Grab SM9230B 20 20 MPN/100ml Na2S2O3 6 hours  
Fecal Enterococcus Grab SM9230B 20 20 MPN/100ml Na2S2O3 6 hours  

General  
Chloride Comp SM4110B 2 1 mg/L - 28 days  
Fluoride Comp SM4110B 0.1 0.1 mg/L - 28 days  
Nitrate (NO3) Comp SM4110B 0.1 0.1 mg/L - 48 hours  
Sulfate Comp SM4110B 1 0.1 mg/L - 48 hours  
Alkalinity Comp SM2320B 2 2 mg/L - 14 days  
Hardness Comp SM2340C 2 2 mg/L HNO3 or H2SO4 6 months  
COD Comp SM5220D 20 10 mg/L H2SO4 28 days  
TPH Grab EPA418.1 5 0.4 mg/L H2SO4 28 days  
Specific Conductance Comp SM2510B 1 1 umhos/cm - Immed.  
Total Dissolved Solids Comp SM2540C 2 2 mg/L - 7 days  
Turbidity Comp SM2130B 0.1 0.1 NTU - 48 hours  
Total Suspended Solids Comp SM2540D 2 1 mg/L - 7 days  
Volatile Suspended Solids Comp SM2540E 1 1 mg/L - 7 days  
MBAS Comp SM5540-C 0.5 0.01 mg/L - 48 hours  
Total Organic Carbon Comp SM5310B/EPA415.1 1 0.4 mg/L HCl, H2SO4, or 28 days  

H3PO4  

BOD Comp SM5210B 2 1 mg/L - 48 hours  
Nutrients  

Dissolved Phosphorus Comp SM4500-PE 0.05 0.05 mg/L - 48 hours  
Total Phosphorus Comp SM4500-PE 0.05 0.05 mg/L H2SO4 28 days  
NH3-N Comp SM4500-NH3 0.1 0.1 mg/L H2SO4 28 days  
Nitrate-N Comp SM4110B 0.5 0.03 mg/L - 48 hours  
Nitrite-N Comp SM4110B 0.03 0.03 mg/L - 48 hours  
Kjeldahl-N Comp SM4500NHorg 0.1 0.1 mg/L H2SO4 28 days  

Metals  
Dissolved Aluminum Comp EPA200.8 100 50 ug/l HNO3 6 months  
Total Aluminum Comp EPA200.8 100 50 ug/l HNO3 6 months  
Dissolved Antimony Comp EPA200.8 0.5 0.2 ug/l HNO3 6 months  
Total Antimony Comp EPA200.8 0.5 0.2 ug/l HNO3 6 months  
Dissolved Arsenic Comp EPA200.8 1 0.2 ug/l HNO3 6 months  
Total Arsenic Comp EPA200.8 1 0.2 ug/l HNO3 6 months  
Dissolved Berylium Comp EPA200.8 0.5 0.1 ug/l HNO3 6 months  
Total Beryllium Comp EPA200.8 0.5 0.1 ug/l HNO3 6 months  
Dissolved Cadmium Comp EPA200.8 0.25 0.1 ug/l HNO3 6 months  
Total Cadmium Comp EPA200.8 0.25 0.1 ug/l HNO3 6 months  
Dissolved Chromium Comp EPA200.8 0.5 0.5 ug/l HNO3 6 months  
Total Chromium Comp EPA200.8 0.5 0.5 ug/l HNO3 6 months  
Dissolved Chromium +6 Comp EPA218.6 5 0.25 ug/l - 24 hours  

PQL = minimum level (ML) 
MDL = method detection limit 
- = No preservation required other than cooling the sample to 4 oC. 

Table 3-1
Analytical Methods 2008-2009

Class Constituent
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Sample EPA
Type Method PQL (ML) MDL Units Preservation Holding Time  

Metals  
Total Chromium +6 Comp EPA218.6 5 0.25 ug/l - 24 hours 
Dissolved Copper Comp EPA200.8 0.5 0.5 ug/l HNO3 6 months 
Total Copper Comp EPA200.8 0.5 0.5 ug/l HNO3 6 months 
Dissolved Iron Comp EPA200.8 100 50 ug/l HNO3 6 months 
Total Iron Comp EPA200.8 100 50 ug/l HNO3 6 months 
Dissolved Lead Comp EPA200.8 0.5 0.2 ug/l HNO3 6 months 
Total Lead Comp EPA200.8 0.5 0.2 ug/l HNO3 6 months 
Dissolved Mercury Comp EPA245.1 0.5 0.1 ug/l HNO3 6 months 
Total Mercury Comp EPA245.1 0.5 0.1 ug/l HNO3 6 months 
Dissolved Nickel Comp EPA200.8 1 0.5 ug/l HNO3 6 months 
Total Nickel Comp EPA200.8 1 0.5 ug/l HNO3 6 months 
Dissolved Selenium Comp EPA200.8 1 0.5 ug/l HNO3 6 months 
Total Selenium Comp EPA200.8 1 0.5 ug/l HNO3 6 months 
Dissolved Silver Comp EPA200.8 0.25 0.1 ug/l HNO3 6 months 
Total Silver Comp EPA200.8 0.25 0.1 ug/l HNO3 6 months 
Dissolved Thallium Comp EPA200.8 1 0.1 ug/l HNO3 6 months 
Total Thallium Comp EPA200.8 1 0.1 ug/l HNO3 6 months 
Dissolved Zinc Comp EPA200.8 1 1 ug/l HNO3 6 months 
Total Zinc Comp EPA200.8 1 1 ug/l HNO3 6 months 

Semi-Volatiles Organics (EPA 625) 
2- Chlorophenol Comp EPA625 2 0.7 ug/l 
2,4-dichlorophenol Comp EPA625 1 0.4 ug/l 
2,4-dimethylphenol Comp EPA625 2 0.7 ug/l Sodium

2,4-dinitrophenol Comp EPA625 3 1.00 ug/l thiosulfate if 7 days for extraction

2-nitrophenol Comp EPA625 3 1.00 ug/l  residual chlorine 40 days for analysis

4-nitrophenol Comp EPA625 3 1.00 ug/l is present

4-chloro_3_methylphenol Comp EPA625 1 1.00 ug/l 
Pentachlorophenol Comp EPA625 2 0.7 ug/l 
Phenol Comp EPA625 1 0.4 ug/l 
2,4,6-trichlophenol Comp EPA625 1 0.4 ug/l

Base/Neutral 
Acenaphthene Comp EPA625 1 0.4 ug/l 
Acenaphthylene Comp EPA625 2 0.7 ug/l 
Anthracene Comp EPA625 2 0.7 ug/l 
Benzidine Comp EPA625 5 1.7 ug/l 
1,2 Benzanthracene Comp EPA625 0.1 0.03 ug/l 
Benzo(a)pyrene Comp EPA625 2 0.7 ug/l 
Benzo(k)flouranthene Comp EPA625 2 0.7 ug/l 
Bis(2-Chloroethoxy) methane Comp EPA625 5 1.7 ug/l 
Bis(2-Chloroisopropyl) ether Comp EPA625 2 0.7 ug/l Sodium
Bis(2-Chloroethyl) ether Comp EPA625 1 0.4 ug/l  thiosulfate if 7 days for extraction

Bis(2-Ethylhexl) phthalate Comp EPA625 5 1.7 ug/l  residual chlorine40 days for analysis

4-Bromophenyl phenyl ether Comp EPA625 1 0.4 ug/l is present
Butyl benzyl phthalate Comp EPA625 3 0.1 ug/l 
2-Chloronaphthalene Comp EPA625 10 3.4 ug/l 
4-Chlorophenyl phenyl ether Comp EPA625 0.1 0.04 ug/l 
Chrysene Comp EPA625 5 1.7 ug/l 
Dibenzo(a,h)anthracene Comp EPA625 0.1 0.04 ug/l 
1,3-Dichlorobenzene Comp EPA625 0.5 0.2 ug/l 
1,4-Dichlorobenzene Comp EPA625 0.5 0.2 ug/l 
1,2-Dichlorobenzene Comp EPA625 0.5 0.2 ug/l 

PQL = minimum level (ML) 
MDL = method detection limit 
- = No preservation required other than cooling the sample to 4 oC. 

Table 3-1
Analytical Methods 2008-2009 (continued)

Class Constituent
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Sample EPA
Type Method PQL (ML) MDL Units Preservation Holding Time  

Base/Neutral 
3,3-Dichlorobenzidine Comp EPA625 5 1.7 ug/l 
Diethyl phthalate Comp EPA625 2 0.7 ug/l 
Dimethyl phthalate Comp EPA625 2 0.7 ug/l 
di-n-Butyl phthalate Comp EPA625 10 3.4 ug/l 
2,4-Dinitrotoluene Comp EPA625 5 1.7 ug/l 
2,6-Dinitrotoluene Comp EPA625 5 1.7 ug/l 
4,6 Dinitro-2-methylphenol Comp EPA625 5 1.00 ug/l 
1,2-Diphenylhydrazine Comp EPA625 1 0.4 ug/l 
di-n-Octyl phthalate Comp EPA625 10 3.4 ug/l
Fluoranthene Comp EPA625 0.05 0.02 ug/l 
Fluorene Comp EPA625 0.1 0.04 ug/l Sodium

Hexachlorobenzene Comp EPA625 1 0.4 ug/l thiosulfate if 7 days for extraction

Hexachlorobutadiene Comp EPA625 1 0.4 ug/l residual chlorine 40 days for analysis

Hexachloro-cyclopentadiene Comp EPA625 5 1.7 ug/l is present

Hexachloroethane Comp EPA625 1 0.4 ug/l 
Indeno(1,2,3-cd)pyrene Comp EPA625 0.05 0.02 ug/l 
Isophorone Comp EPA625 1 0.4 ug/l 
Naphthalene Comp EPA625 0.2 0.07 ug/l 
Nitrobenzene Comp EPA625 1 0.4 ug/l 
N-Nitroso-dimethyl amine Comp EPA625 5 1.7 ug/l 
N-Nitroso-diphenyl amine Comp EPA625 1 0.4 ug/l 
N-Nitroso-di-n-propyl amine Comp EPA625 5 1.7 ug/l 
Phenanthrene Comp EPA625 0.05 0.02 ug/l 
Pyrene Comp EPA625 0.05 0.02 ug/l 
1,2,4-Trichlorobenzene Comp EPA625 1 0.4 ug/l 

Chlorinated Pesticides 
Aldrin Comp EPA608 0.005 0.004 ug/l 
alpha-BHC Comp EPA608 0.01 0.003 ug/l 
beta-BHC Comp EPA608 0.005 0.005 ug/l 
delta-BHC Comp EPA608 0.005 0.005 ug/l 
gamma-BHC (lindane) Comp EPA608 0.02 0.004 ug/l 
alpha-chlordane Comp EPA608 0.1 0.04 ug/l 
gamma-chlordane Comp EPA608 0.1 0.04 ug/l Sodium

4,4'-DDD Comp EPA608 0.05 0.01 ug/l thiosulfate if 7 days for extraction

Sodium4,4'-DDE Comp EPA608 0.05 0.004 ug/l residual chlorine 40 days for analysis

4,4'-DDT Comp EPA608 0.01 0.01 ug/l is present

Dieldrin Comp EPA608 0.01 0.002 ug/l
alpha-Endosulfan Comp EPA608 0.02 0.015 ug/l 
beta-Endosulfan Comp EPA608 0.01 0.004 ug/l 
Endosulfan sulfate Comp EPA608 0.05 0.05 ug/l 
Endrin Comp EPA608 0.01 0.006 ug/l 
Endrin aldehyde Comp EPA608 0.01 0.01 ug/l 
Heptachlor Comp EPA608 0.01 0.003 ug/l 
Heptachlor Epoxide Comp EPA608 0.01 0.01 ug/l 
Toxaphene Comp EPA608 0.5 0.24 ug/l 

Polychlorinated Biphenyls 
Aroclor-1016 Comp EPA608 0.5 0.065 ug/l Sodium

Aroclor-1221 Comp EPA608 0.5 0.065 ug/l thiosulfate if 7 days for extraction

Aroclor-1232 Comp EPA608 0.5 0.065 ug/l residual chlorine 40 days for analysis
Aroclor-1242 Comp EPA608 0.5 0.065 ug/l is present

PQL = minimum level (ML) 
MDL = method detection limit 
- = No preservation required other than cooling the sample to 4 oC. 

Table 3-1
Analytical Methods 2008-2009 (continued)

Class Constituent
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Sample EPA
Type Method PQL (ML) MDL Units Preservation Holding Time  

Polychlorinated Biphenyls 
Aroclor-1248 Comp EPA608 0.5 0.065 ug/l 
Aroclor-1254 Comp EPA608 0.5 0.065 ug/l 
Aroclor-1260 Comp EPA608 0.5 0.065 ug/l 

Organophosphate Pesticides 
Chlorpyrifos Comp EPA507 0.05 0.02 ug/l  - 7 days  
Diazinon Comp EPA507 0.01 0.003 ug/l  - 7 days  

 Prometryn Comp EPA507 2 0.7 ug/l Sodium 14 days  
Atrazine Comp EPA507 2 0.7 ug/l thiosulfate if 14 days  
Simazine Comp EPA507 2 0.7 ug/l residual chlorine 14 days  
Cyanazine Comp EPA507 2 0.7 ug/l is present 14 days  
Malathion Comp EPA507 1 0.4 ug/l 14 days  

Herbicides
Glyphosate Comp EPA547 5 5 ug/l Na2S2O3 14 days  
2,4-D Comp EPA515.3 0.02 0.015 ug/l  - 7 days  
2,4,5-TP-SILVEX Comp EPA515.3 0.2 0.07 ug/l  - 7 days  

PQL = minimum level (ML) 
MDL = method detection limit 
- = No preservation required other than cooling the sample to 4 oC. 

Class Constituent

Table 3-1
Analytical Methods 2008-2009 (continued)
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S01-Dry S01-Wet S02-Dry S02-Wet S10-Dry S10-Wet S13-Dry S13-Wet S14-Dry S14-Wet S28-Dry S28-Wet S29-Dry S29-Wet
Oil and Grease - .42 - - - .16 - .05 - - - .21 - -
Total Phenols - - - - - - - - - - - - - -
Cyanide - - - - .87 .05 .17 - .18 .19 - .98 - -
pH .26 .06 .25 .08 .19 .04 .02 .08 .00 .33 .42 .02 - .11
Dissolved Oxygen .01 .41 .24 .12 .00 .10 .00 .03 .31 .01 .50 .54 - .04
Total Coliform .49 .01 .02 .03 .78 .00 .11 .20 .02 .11 .22 .03 - .01
Fecal Coliform .05 .01 .07 .65 .75 .02 .01 .20 .69 .17 .20 .01 - .09
Fecal Enterococcus .10 .02 .03 .00 .08 .02 .21 .18 .06 .01 .18 .43 - .00
Fecal Streptococcus .10 .02 .01 .00 .09 .02 .11 .18 .06 .00 .34 .50 - .00
Chloride .00 .07 .16 .02 .06 .32 .00 .04 .05 .00 .74 .00 - .00
Fluoride .10 .00 .08 .05 .10 .15 .00 .04 .09 .11 .52 .36 - .10
Nitrate (NO3) - .47 - .27 - .14 - .05 - .30 - .03 - .04
Sulfate .09 .11 .30 .08 .31 .14 .27 .05 .09 .01 .61 .10 - .00
Alkalinity as CaCO3 .01 .02 .40 .05 .05 .72 .00 .09 .26 .01 .38 .13 - .02
Hardness as CaCO3 .07 .01 .58 .29 .01 .61 .09 .01 .23 .06 .53 .13 - .01
Chemical Oxygen Demand .12 .58 .24 .70 .31 .52 .11 .41 .07 .04 .13 .54 - .01
Total Petroleum Hydrocarbons - .13 - - - .11 - .01 - - - .19 - -
Specific Conductance .07 .02 .56 .05 .06 .44 .23 .01 .04 .04 .62 .03 - .01
Total Dissolved Solids .12 .02 .52 .06 .02 .43 .18 .00 .00 .00 .40 .11 - .02
Turbidity .51 .12 .30 .00 .01 .00 .16 .00 .56 .00 .40 .00 - .21
Volatile Suspended Solids .93 .95 .01 .98 .74 .95 .67 .98 .99 .92 .77 .94 - .64
Methylene Blue Active Substances (MBAS) - .11 - .00 .13 .06 .70 .37 .05 .03 .38 .20 - .32
Total Organic Carbon .65 .90 .26 .89 .15 .81 .04 .36 .25 .08 .01 .90 - .09
BioChemical Oxygen Demand- Five-Day .25 .72 - .04 .01 .37 .04 .68 .05 .04 .30 .76 - .11
Methyl Tertiary Butyl Ether (MTBE) - - - - - - - - - - - - - -
Dissolved Phosphorus .13 .15 .50 .00 .47 .85 - .23 - .00 .04 .38 - .04
Total Phosphorus .02 .40 .17 .10 .00 .81 - .58 .65 .00 .01 .51 - .17
NH3-N - .94 - .00 .68 .84 - .63 .38 .00 .04 .78 - .00
Nitrate-N - .47 - .27 - .14 - .05 - .30 - .03 - .05
Nitrite-N - - - - .02 .67 - - - .01 - - - -
Kjeldahl-N .01 .85 .18 .45 .01 .82 .02 .61 .54 .04 .00 .71 - .00
Dissolved Aluminum - - - - - - - - - - - - - -
Total Aluminum - .43 - .93 - .24 - .53 .03 .23 .08 .65 - .01
Dissolved Antimony .43 .32 - .48 .08 .10 .64 .26 .00 .00 .03 .63 - .06
Total Antimony .71 .71 - .17 .01 .63 .66 .72 .11 .37 .03 .87 - .03
Dissolved Arsenic .13 .00 .09 .12 .02 .19 .12 .18 .89 .06 .03 .15 - .01
Total Arsenic .06 .63 .03 .63 .03 .91 .17 .80 .85 .22 .06 .77 - .13
Dissolved Barium .12 .65 .14 .04 .04 .83 .11 .30 .42 .00 .55 .39 - .02
Total Barium .68 .70 .38 .74 .24 .84 .03 .89 .28 .24 .58 .84 - .41
Dissolved Beryllium - - - - - - - - - - - - - -
Total Beryllium - - - - - - - .42 - - - - - .61
Dissolved Cadmium - - - .68 - - - - - - - - - -
Total Cadmium - .68 - .84 - .82 - .68 - .08 - .85 - .09
Dissolved Chromium .02 .25 .51 .30 .00 .00 .17 .03 .12 .09 .01 .15 - .00
Total Chromium .39 .65 .13 .59 .00 .79 .19 .84 .33 .16 .00 .85 - .35
Dissolved Chromium +6 - .32 - - - - - .10 - - .11 .07 - -
Total Chromium +6 .49 .06 - - - .09 .02 .01 - - .09 .08 - -
Dissolved Copper .01 .16 .06 .42 .00 .31 .61 .02 .09 .02 .01 .04 - .08
Total Copper .06 .69 .03 .75 .03 .64 .06 .90 .49 .25 .00 .84 - .08
Dissolved Iron - .69 - - - .78 - .88 - .17 - .88 - .05
Total Iron .95 .71 .26 .66 .89 .39 .22 .73 .00 .17 .00 .82 - .33
Dissolved Lead - .84 - - - .23 - .58 - .06 .17 .72 - .61
Total Lead .93 .71 - .89 .93 .42 .09 .89 .46 .35 .00 .39 - .56
Dissolved Mercury - - - - - - - - - - - - - -
Total Mercury - - - - - - - - - - - - - -
Dissolved Nickel .07 .71 .11 .07 .29 .37 .75 .52 .02 .00 .10 .82 - .02
Total Nickel .46 .72 .38 .63 .12 .87 .34 .87 .01 .21 .07 .84 - .26
Dissolved Selenium .01 - .01 .07 .05 - .11 .06 .92 .09 .40 - - -
Total Selenium .06 .37 .16 .33 .06 .45 .13 .02 .92 .04 .35 - - .52
Dissolved Silver - - - - - - - - - - - - - -
Total Silver - .56 - - - .71 - .76 - - - .49 - .20
Dissolved Thallium - - - - - - - - - - - - - -
Total Thallium - - - - - - - - - - - - - -
Dissolved Zinc .00 .04 .01 .44 .16 .01 .19 .06 .40 .18 .02 .00 - .01
Total Zinc .58 .73 .00 .42 .22 .61 .14 .87 .03 .58 .04 .74 - .16
Ammonia .32 .94 - .01 .67 .84 - .63 .37 .05 .00 .78 - .00

Table 4-10

Ballona Creek Malibu Creek Los Angeles River Coyote Creek San Gabriel River Dominguez Channel

- indicates fewer than five pairs of data points

Correlation Analysis of all Constituents vs.Total Suspended Solids (TSS) 2006 - 2009

Correlations omit values censored as -99 (ND, BMDL, BRL, DNQ)

Bold shaded entries indicate significant correlation:  (r2 > 0.5)

Santa Clara River
Table shows coefficient of determination (r2) for each constituent when analyzed 

by simple linear regression for correlation with TSS
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Table 4-1. Summary of Hydrologic Data for Mass Emission Stations

EVENT ID STATION
WRD 
Rain 
Gage

TOTAL 
PRECIPITATION 

(in.)

RAINFALL 
DURATION 

(hrs)

AVG. RAINFALL 
INTENSITY 

(in./hr)

BASE 
FLOW 

VOLUME 
(acre-ft)

TOTAL 
RUNOFF 
VOLUME 
(acre-ft)

2008-09Event03 Ballona Creek (S01) 370 0.44 24.49 0.02 13.99          1,339.94     
2008-09Event03 Malibu Creek (S02) Monte N 319 0.28 2.24 0.13 8.42            12.97          
2008-09Event03 L.A. River (S10) Wardlow 314 0.24 1.72 0.14 483.38         827.13        
2008-09Event03 Coyote Creek (S13) L Mirada 326 0.16 1.36 0.12 23.94          424.53        
2008-09Event03 San Gabriel River (S14) PH 349 0.12 2.14 0.06 1.62            117.34        
2008-09Event03 Dominguez Ch (S28) LA 96th 316 0.24 2.17 0.11 14.17          293.91        
2008-09Event03 Santa Clara River (S29) N/S 406 0.08 0.01 10.29 6.54            7.86            

2008-09Event06 Ballona Creek (S01) 370 1.00 28.19 28.19 303.49         3,395.07     
2008-09Event06 Malibu Creek (S02) Monte N 319 1.12 22.41 0.05 114.09         312.86        
2008-09Event06 L.A. River (S10) Wardlow 314 1.64 35.49 0.05 754.12         12,395.68   
2008-09Event06 Coyote Creek (S13) L Mirada 326 1.40 7.66 0.18 40.55          3,502.51     
2008-09Event06 San Gabriel River (S14) PH 349 1.68 16.27 0.10 0.16            931.52        
2008-09Event06 Dominguez Ch (S28) LA 96th 316 1.84 15.29 0.12 24.18          44.80          
2008-09Event06 Santa Clara River (S29) 406 1.32 22.46 0.06 6.72            26.08          

2008-09Event09 Ballona Creek (S01) 370 2.40 68.14 0.04 135.43         4,289.58     
2008-09Event09 Malibu Creek (S02) Monte N 319 3.28 65.74 0.05 122.06         736.11        
2008-09Event09 L.A. River (S10) Wardlow 314 1.92 66.31 0.03 1,277.37      15,793.30   
2008-09Event09 Coyote Creek (S13) L Mirada 326 2.32 66.93 0.03 66.44          6,880.83     
2008-09Event09 San Gabriel River (S14) PH 349 2.44 67.49 0.04 6.25            2,572.76     
2008-09Event09 Dominguez Ch (S28) LA 96th 316 1.84 69.62 0.03 7.43            1,092.00     
2008-09Event09 Santa Clara River (S29) N/S 406 1.32 64.64 0.02 3.74            26.00          

2008-09Event10 Ballona Creek (S01) 370 0.12 0.96 0.13 114.79         364.59        
2008-09Event10 Malibu Creek (S02) Monte N 319 0.16 2.93 0.05 55.37          65.94          
2008-09Event10 L.A. River (S10) Wardlow 314 0.16 1.51 0.11 317.48         934.04        
2008-09Event10 Coyote Creek (S13) L Mirada 326 0.28 7.45 0.04 22.78          443.08        
2008-09Event10 San Gabriel River (S14) PH 349 0.08 1.56 0.05 39.87          123.49        
2008-09Event10 Dominguez Ch (S28) LA 96th 316 0.20 3.29 0.06 2.57            107.68        
2008-09Event10 Santa Clara River (S29) N/S 406 0.04 0.25 0.16 8.88            9.04            

2008-09Event11 Ballona Creek (S01) 370 0.24 16.69 0.01 113.66         456.03        
2008-09Event11 Malibu Creek (S02) Monte N 319 0.44 23.60 0.02 79.63          125.45        
2008-09Event11 L.A. River (S10) Wardlow 314 0.32 16.56 0.02 427.83         1,105.99     
2008-09Event11 Coyote Creek (S13) L Mirada 326 0.28 36.81 0.01 41.97          442.99        
2008-09Event11 San Gabriel River (S14) PH 349 0.64 11.77 0.05 142.39         359.68        
2008-09Event11 Dominguez Ch (S28) LA 96th 316 0.24 12.31 0.02 6.39            67.45          
2008-09Event11 Santa Clara River (S29) N/S 406 0.32 8.12 0.04 5.83            5.84            

2008-09Event18 Ballona Creek (S01) 370 0.52 20.15 0.03 98.00          926.77        
2008-09Event18 Malibu Creek (S02) Monte N 319 0.40 46.78 0.01 71.33          154.38        
2008-09Event18 L.A. River (S10) Wardlow 314 0.28 20.88 0.01 715.41         1,316.59     
2008-09Event18 Coyote Creek (S13) L Mirada 326 0.24 18.77 0.01 160.12         1,002.25     
2008-09Event18 San Gabriel River (S14) PH 349 0.80 68.91 0.01 134.32         564.80        
2008-09Event18 Dominguez Ch (S28) LA 96th 316 0.24 23.95 0.01 21.30          193.26        
2008-09Event18 Santa Clara River (S29) N/S 406 0.36 50.04 0.01 11.22          11.32          

2008-09Event21 Ballona Creek (S01) 370 1.40 38.74 0.04 71.10          4,168.72     
2008-09Event21 Malibu Creek (S02) Monte N 319 3.92 45.58 0.09 65.76          1,211.49     
2008-09Event21 L.A. River (S10) Wardlow 314 2.04 60.53 0.03 740.17         19,569.66   
2008-09Event21 Coyote Creek (S13) L Mirada 326 1.96 45.15 0.04 33.08          4,345.30     
2008-09Event21 San Gabriel River (S14) PH 349 4.16 45.75 0.09 77.74          3,623.75     
2008-09Event21 Dominguez Ch (S28) LA 96th 316 1.04 43.08 0.02 18.05          627.31        
2008-09Event21 Santa Clara River (S29) N/S 406 2.20 40.00 0.06 6.94            25.95          
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Table 4-1. Summary of Hydrologic Data for Mass Emission Stations

EVENT ID STATION
WRD 
Rain 
Gage

TOTAL 
PRECIPITATION 

(in.)

RAINFALL 
DURATION 

(hrs)

AVG. RAINFALL 
INTENSITY 

(in./hr)

BASE 
FLOW 

VOLUME 
(acre-ft)

TOTAL 
RUNOFF 
VOLUME 
(acre-ft)

2008-09Event22 Ballona Creek (S01) 370 0.40 8.33 0.05 41.35          742.64        
2008-09Event22 Malibu Creek (S02) Monte N 319 0.32 11.28 0.03 169.69         270.97        
2008-09Event22 L.A. River (S10) Wardlow 314 0.28 23.53 0.01 555.93         2,051.91     
2008-09Event22 Coyote Creek (S13) L Mirada 326 0.36 27.87 0.01 322.04         907.05        
2008-09Event22 San Gabriel River (S14) PH 349 0.68 29.38 0.02 98.16          1,169.30     
2008-09Event22 Dominguez Ch (S28) LA 96th 316 0.24 22.47 0.01 36.86          215.40        
2008-09Event22 Santa Clara River (S29) N/S 406 0.40 15.08 0.03 6.82            14.48          

2008-09Event23 Ballona Creek (S01) 370 0.28 2.35 0.12 18.05          515.74        
2008-09Event23 Malibu Creek (S02) Monte N 319 0.48 3.69 0.13 83.30          177.53        
2008-09Event23 L.A. River (S10) Wardlow 314 0.24 20.34 0.01 277.31         1,094.89     
2008-09Event23 Coyote Creek (S13) L Mirada 326 0.24 12.00 0.02 30.38          586.67        
2008-09Event23 San Gabriel River (S14) PH 349 0.48 9.46 0.05 128.18         2,021.33     
2008-09Event23 Dominguez Ch (S28) LA 96th 316 0.24 1.38 0.17 10.52          124.03        
2008-09Event23 Santa Clara River (S29) N/S 406 0.32 2.52 0.13 3.63            5.88            

2008-09Event24 Ballona Creek (S01) 370 1.40 38.78 0.04 20.79          2,961.88     
2008-09Event24 Malibu Creek (S02) Monte N 319 2.32 36.96 0.06 300.23         1,818.35     
2008-09Event24 L.A. River (S10) Wardlow 314 1.84 43.63 0.04 768.63         13,919.71   
2008-09Event24 Coyote Creek (S13) L Mirada 326 1.60 29.13 0.05 49.82          4,232.73     
2008-09Event24 San Gabriel River (S14) PH 349 1.88 28.23 0.07 209.34         1,527.96     
2008-09Event24 Dominguez Ch (S28) LA 96th 316 1.56 39.81 0.04 9.36            1,278.93     
2008-09Event24 Santa Clara River (S29) N/S 406 2.08 36.53 0.06 6.19            7.90            

2008-09Event26 Ballona Creek (S01) 370 0.48 1.75 0.27 7.51            539.05        
2008-09Event26 Malibu Creek (S02) Monte N 319 0.84 10.68 0.08 43.43          77.98          
2008-09Event26 L.A. River (S10) Wardlow 314 0.16 7.14 0.02 569.57         1,740.31     
2008-09Event26 Coyote Creek (S13) L Mirada 326 0.08 9.36 0.01 23.60          277.51        
2008-09Event26 San Gabriel River (S14) PH 349 0.32 6.44 0.05 309.67         620.67        
2008-09Event26 Dominguez Ch (S28) LA 96th 316 0.00 0.00 0.00 7.08            12.87          
2008-09Event26 Santa Clara River (S29) N/S 406 0.52 10.30 0.05 9.77            15.00          
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Ballona ME 5 Grab X X
Creek 5 Comp X X X X
S01 10 Comp X

Malibu ME 5 Grab X X
Creek 5 Comp X X X X
S02 10 Comp X
L.A. ME 5 Grab X X

River 4 Comp X X X X
S10 10 Comp X

Coyote ME 5 Grab X X
Creek 5 Comp X X X X
S13 11 Comp X

San Gabriel ME 5 Grab X X
River 5 Comp X X X X
S14 10 Comp X

Dominguez ME 5 Grab X X
Channel 5 Comp X X X X

S28 10 Comp X
Santa Clara ME 4 Grab X X

River 4 Comp X X X X
S29 4 Comp X

Project No. 1232 TS 5 Grab X X
TS19 5 Comp X X X X X

PD 669 TS 5 Grab X X
TS20 5 Comp X X X X X

Project Nos. 5246 & 74 TS 5 Grab X X
TS21 5 Comp X X X X X

PD 21-Hollypark Drain TS 5 Grab X X
TS22 5 Comp X X X X X

D.D.I. 8 TS 5 Grab X X
TS23 5 Comp X X X X X

Dominguez Channel at 116th Street TS 5 Grab X X
TS24 5 Comp X X X X X

Notes: Comp= flow composite sample
X= denotes analytes reported for all events
Blank= no analytes reported
ME= Mass Emission Station
TS= Tributary Station

Table 4-2a
2008-2009 County of Los Angeles Wet Weather Monitoring Analytical Data Inventory

Station Name General
Minerals

Heavy
Metals

Miscellaneous
Bacteria

Station
Type

No. of
Events

Sampled

Sample
Type Semi-

Volatiles Pesticides

Analytes
Total

Suspended
Solids

RB-AR48223



Ballona ME 3 Grab X X
Creek 3 Comp X X X X
S01

Malibu ME 3 Grab X X
Creek 3 Comp X X X X
S02
L.A. ME 3 Grab X X
River 3 Comp X X X X
S10

Coyote ME 3 Grab X X
Creek 3 Comp X X X X
S13

San Gabriel ME 3 Grab X X
River 3 Comp X X X X
S14

Dominguez ME 3 Grab X X
Channel 3 Comp X X X X

S28
Santa Clara ME 3 Grab X X

River 3 Comp X X X X
S29

Project No. 1232 TS 3 Grab X X
TS19 3 Comp X X X X

PD 669 TS 3 Grab X X
TS20 3 Comp X X X X

Project Nos. 5246 & 74 TS 3 Grab X X
TS21 3 Comp X X X X

PD 21-Hollypark Drain TS 3 Grab X X
TS22 3 Comp X X X X

D.D.I. 8 TS 3 Grab X X
TS23 3 Comp X X X X

Dominguez Channel at 116th Street TS 3 Grab X X
TS24 3 Comp X X X X

Notes: Comp= flow composite sample
X= denotes analytes reported for all events
Blank= no analytes reported
ME= Mass Emission Station
TS= Tributary Station

Table 4-2b
2008-2009 County of Los Angeles Dry Weather Monitoring Analytical Data Inventory

Station Name General
Minerals

Heavy
Metals

Station
Type

No. of
Events

Sampled

Sample
Type Miscellaneous

Bacteria

Analytes

Semi-
Volatiles Pesticides
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Ballona
Creek Malibu Creek

Los Angeles
River Coyote Creek

San Gabriel
River

Dominguez
Channel

Santa Clara
River

(S01) (S02) (S10) (S13) (S14) (S28) (S29)

W
et 2 2 2 2 2 2 2

D
ry 2 2 2 2 2 2 2

No. of

Composite

Events

Sampled

Table 4-3
2008-2009 County of Los Angeles Wet and Dry Weather Monitoring Toxicity Data Inventory

Station Name and Number
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

ND = Not detected ND = Not detected

Oil and Grease mg/L 5 2.0 (ND - 6.1) 5 4 0 1.4 (ND - 1.6) 3 2 0

Total Phenols ug/L 1 ND (ND - ND) 4 0 0 ND (ND - ND) 2 0 0

Cyanide mg/L 0.005  0.022 (WARM) ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

pH NONE 0 6.5 - 8.5 (WARM) 
1

7.2 (6.8 - 8.2) 5 5 0 8.4 (8.0 - 8.5) 3 3 0

Dissolved Oxygen mg/L 5  5 (WARM) 11.6 (10.0 - 13.8) 5 5 0 13.1 (11.9 - 14.1) 3 3 0

Total Coliform MPN/100ml 20 160,000 (24,000 - 900,000) 5 5 0 2,200 (ND - 24,000) 3 2 0

Fecal Coliform MPN/100ml 20  400 (REC1) 
3

24,000 (22,000 - 900,000) 5 5 2 800 (ND - 1,300) 3 2 2

Fecal Streptococcus MPN/100ml 20 300,000 (9,000 - 500,000) 5 5 0 300 (40 - 800) 3 3 0

Fecal Enterococcus MPN/100ml 20 300,000 (9,000 - 500,000) 5 5 0 300 (40 - 800) 3 3 0

Chloride mg/L 2 21 (10 - 74) 5 5 0 135 (131 - 147) 3 3 0

Fluoride mg/L 0.1 0.2 (ND - 0.6) 5 4 0 0.4 (0.3 - 0.6) 3 3 0

Sulfate mg/L 1 30 (12 - 137) 5 5 0 217 (196 - 232) 3 3 0

Alkalinity mg/L 2 55 (28 - 160) 5 5 0 270 (268 - 282) 3 3 0

Hardness mg/L 2 70 (50 - 280) 5 5 0 460 (450 - 464) 3 3 0

Chemical Oxygen Demand mg/L 20 85 (34 - 122) 5 5 0 60 (43 - 64) 3 3 0

Total Petroleum Hydrocarbons mg/L 5 2.0 (ND - 5.3) 5 4 0 ND (ND - ND) 3 0 0

Specific Conductance umhos/cm 1 245 (126 - 799) 5 5 0 1,350 (1,260 - 1,389) 3 3 0

Total Dissolved Solids mg/L 2 160 (82 - 512) 5 5 0 872 (828 - 878) 3 3 0

Turbidity NTU 0.1 11.1 (2.3 - 15.1) 5 5 0 1.9 (1.1 - 2.4) 3 3 0

Total Suspended Solids mg/L 2 252 (14 - 602) 5 5 0 13 (5 - 140) 3 3 0

Volatile Suspended Solids mg/L 2 72.0 (3.0 - 176.0) 5 5 0 9.0 (3.0 - 30.0) 3 3 0

Methylene Blue Active Substances mg/L 0.5 0.3 (0.1 - 0.4) 5 5 0 0.1 (0.1 - 0.3) 3 3 0

Total Organic Carbon mg/L 1 9.7 (6.8 - 13.9) 5 5 0 6.6 (2.7 - 8.3) 3 3 0

Biochemical Oxygen Demand mg/L 2 11.0 (6.9 - 27.2) 5 5 0 6.3 (2.2 - 9.2) 3 3 0

Methyl-t-butyl-ether ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Phosphorus mg/L 0.05 0.2 (ND - 0.3) 5 4 0 0.1 (0.1 - 0.2) 3 3 0

Total Phosphorus mg/L 0.05 0.5 (0.2 - 0.6) 5 5 0 0.3 (0.2 - 0.4) 3 3 0

Ammonia (as N) mg/L 0.1 0.2 (ND - 0.7) 5 4 0 ND (ND - 0.2) 3 1 0

Ammonia (as NH3) mg/L 0.1  1 - 30  (WARM) 
2

0.2 (ND - 0.9) 5 4 0 0.1 (ND - 0.2) 3 2 0

Nitrate + Nitrite N mg/L 0.5 0.9 (0.7 - 2.4) 5 5 0 1.5 (1.4 - 2.0) 3 3 0

Nitrite - N mg/L 0.03 ND (ND - 0.1) 5 1 0 ND (ND - ND) 3 0 0

Kjeldahl-N mg/L 0.1 1.4 (1.0 - 1.9) 5 5 0 1.1 (0.7 - 1.4) 3 3 0

1

2

3 Wet weather suspension of swimming (REC1) applies to fecal coliform objective for 2008-09Event06, 2008-09Event09, and 2008-09Event21.

Notes:

Ammonia objective is calculated from Table 3-2 of the Basin Plan based on measured pH at time of sampling, assuming a temperature of 20 C

pH objective is not to exceed 8.5 nor fall below 6.5; dissolved oxygen objective is a minimum
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Dry Weather Events

Table 4-4.1 

2008-2009 Summary of Water Quality Objectives Attainment for Ballona Creek Mass Emission Station (S01)

Beneficial Uses: REC1, REC2, WARM, WILD
Wet Weather Events
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

Dry Weather Events

Table 4-4.1 

2008-2009 Summary of Water Quality Objectives Attainment for Ballona Creek Mass Emission Station (S01)

Beneficial Uses: REC1, REC2, WARM, WILD
Wet Weather Events

Dissolved Aluminum ug/L 100 ND (ND - 113.0) 5 1 0 ND (ND - ND) 3 0 0

Total Aluminum ug/L 100 694 (ND - 1,810) 5 4 0 ND (ND - 540) 3 1 0

Dissolved Antimony ug/L 0.5 1.3 (1.2 - 1.7) 5 5 0 0.7 (0.4 - 0.8) 3 3 0

Total Antimony ug/L 0.5 3.2 (1.4 - 5.7) 5 5 0 0.7 (0.5 - 1.0) 3 3 0

Dissolved Arsenic ug/L 1  340 (WARM, Acute) 1.1 (0.9 - 2.2) 5 5 0 2.2 (2.0 - 2.7) 3 3 0

Total Arsenic ug/L 1 2.2 (1.8 - 3.0) 5 5 0 2.4 (2.1 - 2.8) 3 3 0

Dissolved Barium ug/L 10 24 (21 - 48) 5 5 0 61 (57 - 64) 3 3 0

Total Barium ug/L 10 78 (56 - 179) 5 5 0 66 (62 - 97) 3 3 0

Dissolved Beryllium ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Beryllium ug/L 0.5 0.1 (ND - 0.3) 5 3 0 ND (ND - ND) 3 0 0

Dissolved Cadmium ug/L 0.25  1 - 26 (WARM, Acute) * ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Cadmium ug/L 0.25 0.5 (ND - 1.3) 5 4 0 0.1 (ND - 0.2) 3 2 0

Dissolved Chromium ug/L 0.5  204 - 2050 (WARM, Acute) * 1.7 (1.3 - 3.2) 5 5 0 1.7 (1.1 - 3.2) 3 3 0

Total Chromium ug/L 0.5 12.9 (3.9 - 19.6) 5 5 0 3.4 (1.8 - 5.4) 3 3 0

Dissolved Chromium +6 ug/L 5 16 (WARM, Acute) 0.6 (0.3 - 0.7) 5 5 0 0.6 (ND - 1.1) 3 2 0

Total Chromium +6 ug/L 5 0.6 (0.3 - 0.7) 5 5 0 0.9 (0.6 - 1.1) 3 3 0

Dissolved Copper ug/L 0.5  4- 61     (WARM, Acute) * 10.2 (9.2 - 12.6) 5 5 3 5.6 (4.5 - 6.9) 3 3 0

Total Copper ug/L 0.5 50.7 (18.6 - 126.0) 5 5 0 17.4 (10.3 - 23.8) 3 3 0

Dissolved Iron ug/L 100 92.7 (78.8 - 146.0) 5 5 0 63.4 (ND - 68.1) 3 2 0

Total Iron ug/L 100 6,360 (319 - 10,500) 5 5 0 251 (119 - 1,050) 3 3 0

Dissolved Lead ug/L 0.5 14 - 350 (WARM, Acute) * 2.2 (1.1 - 2.8) 5 5 0 ND (ND - 0.2) 3 1 0

Total Lead ug/L 0.5 49.6 (2.7 - 83.3) 5 5 0 1.0 (1.0 - 5.6) 3 3 0

Dissolved Mercury ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Mercury ug/L 0.5  0.051  (Fish consumption) ND (ND - 0.2) 5 1 1 0.1 (ND - 0.2) 3 2 2

Dissolved Nickel ug/L 1  150 -  1,800 (WARM, Acute) * 4.2 (2.0 - 4.6) 5 5 0 4.4 (3.6 - 4.9) 3 3 0

Total Nickel ug/L 1 10.9 (5.4 - 20.6) 5 5 0 6.4 (4.3 - 6.9) 3 3 0

Dissolved Selenium ug/L 1 ND (ND - 3.2) 5 1 0 3.9 (3.6 - 4.1) 3 3 0

Total Selenium ug/L 1 ND (ND - 3.5) 5 2 0 4.1 (4.0 - 4.7) 3 3 0

Dissolved Silver ug/L 0.25  0.3 -  60 (WARM, Acute) * ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Silver ug/L 0.25 0.3 (ND - 0.7) 5 4 0 ND (ND - 0.4) 3 1 0

Dissolved Thallium ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Thallium ug/L 1 ND (ND - 0.1) 5 1 0 ND (ND - ND) 3 0 0

Dissolved Zinc ug/L 1 40 -  450 (WARM, Acute) * 55 (38 - 67) 5 5 1 15 (14 - 19) 3 3 0

Total Zinc ug/L 1 233 (56 - 475) 5 5 0 25 (21 - 62) 3 3 0

*Trace element objectives that are shown as a range are calculated from the measured hardness using procedures established in the CTR.
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

ND = Not detected ND = Not detected

Oil and Grease mg/L 5 0.6 (ND - 1.6) 5 3 0 0.7 (0.4 - 0.9) 3 3 0

Total Phenols ug/L 1 ND (ND - ND) 4 0 0 ND (ND - ND) 2 0 0

Cyanide mg/L 0.005  0.022 (WARM) ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

pH NONE 0 6.5 - 8.5 (WARM) 
1

7.9 (7.8 - 8.2) 5 5 0 8.2 (8.0 - 8.2) 3 3 0

Dissolved Oxygen mg/L 5  7 (SPAWN) 10.1 (8.8 - 11.2) 5 5 0 10.4 (10.1 - 10.9) 3 3 0

Total Coliform MPN/100ml 20 7,000 (3,000 - 16,000) 4 4 0 300 (170 - 2,400) 3 3 0

Fecal Coliform MPN/100ml 20  400 (REC1) 900 (80 - 2,400) 4 4 3 130 (70 - 300) 3 3 0

Fecal Streptococcus MPN/100ml 20 365 (220 - 2,800) 4 4 0 40 (20 - 130) 3 3 0

Fecal Enterococcus MPN/100ml 20 225 (220 - 2,800) 4 4 0 40 (20 - 80) 3 3 0

Chloride mg/L 2 500 (GWR, general) 132 (107 - 204) 5 5 0 157 (149 - 172) 3 3 0

Fluoride mg/L 0.1 0.2 (0.2 - 0.4) 5 5 0 0.2 (0.2 - 0.5) 3 3 0

Sulfate mg/L 1 500 (GWR, general) 491 (431 - 1,250) 5 5 2 575 (465 - 682) 3 3 2

Alkalinity mg/L 2 179 (160 - 369) 5 5 0 248 (204 - 303) 3 3 0

Hardness mg/L 2 595 (550 - 1,400) 5 5 0 775 (605 - 952) 3 3 0

Chemical Oxygen Demand mg/L 20 62 (43 - 146) 5 5 0 63 (34 - 65) 3 3 0

Total Petroleum Hydrocarbons mg/L 5 ND (ND - 0.6) 5 2 0 ND (ND - ND) 3 0 0

Specific Conductance umhos/cm 1 1,491 (1,428 - 4,750) 5 5 0 2,000 (1,813 - 2,790) 3 3 0

Total Dissolved Solids mg/L 2 2,000 (GWR, general) 1,018 (988 - 2,644) 5 5 1 1,354 (1,208 - 1,738) 3 3 0

Turbidity NTU 0.1 7.0 (0.8 - 11.9) 5 5 0 0.7 (0.4 - 0.8) 3 3 0

Total Suspended Solids mg/L 2 69 (14 - 493) 5 5 0 5 (2 - 6) 3 3 0

Volatile Suspended Solids mg/L 2 18.0 (3.0 - 67.0) 5 5 0 3.0 (1.0 - 4.0) 3 3 0

Methylene Blue Active Substances mg/L 0.5 0.0 (ND - 0.1) 5 3 0 0.1 (0.0 - 0.1) 3 3 0

Total Organic Carbon mg/L 1 8.3 (5.4 - 10.2) 5 5 0 4.7 (4.2 - 5.6) 3 3 0

Biochemical Oxygen Demand mg/L 2 3.8 (2.1 - 7.3) 5 5 0 ND (ND - 2.0) 3 1 0

Methyl-t-butyl-ether ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Phosphorus mg/L 0.05 0.3 (0.1 - 0.6) 5 5 0 0.4 (0.1 - 0.9) 3 3 0

Total Phosphorus mg/L 0.05 0.4 (0.1 - 1.0) 5 5 0 0.3 (0.1 - 0.9) 3 3 0

Ammonia (as N) mg/L 0.1 ND (ND - 0.2) 5 2 0 ND (ND - 0.9) 3 1 0

Ammonia (as NH3) mg/L 0.1 0.7 - 5  (COLD) 
2

0.1 (ND - 0.2) 5 3 0 ND (ND - 1.1) 3 1 0

Nitrate + Nitrite N mg/L 0.5 3.0 (2.2 - 3.9) 5 5 0 5.0 (0.3 - 5.7) 3 3 0

Nitrite - N mg/L 0.03 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Kjeldahl-N mg/L 0.1 0.7 (0.5 - 1.6) 5 5 0 0.4 (0.4 - 1.0) 3 3 0

1

2

Table 4-4.2 

2008-2009 Summary of Water Quality Objectives Attainment for Malibu Creek Mass Emission Station (S02)

Beneficial Uses: REC1, REC2, WARM, COLD, WILD, MIGR, SPAWN, RARE, WET
Wet Weather Events
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Notes:

Ammonia objective is calculated from Table 3-1 of the Basin Plan based on measured pH at time of sampling, assuming a temperature of 25 C

pH objective is not to exceed 8.5 nor fall below 6.5; dissolved oxygen objective is a minimum
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

Table 4-4.2 

2008-2009 Summary of Water Quality Objectives Attainment for Malibu Creek Mass Emission Station (S02)

Beneficial Uses: REC1, REC2, WARM, COLD, WILD, MIGR, SPAWN, RARE, WET
Wet Weather Events Dry Weather Events

Dissolved Aluminum ug/L 100 ND (ND - 68.6) 5 1 0 ND (ND - ND) 3 0 0

Total Aluminum ug/L 100 821 (ND - 1,260) 5 4 0 ND (ND - ND) 3 0 0

Dissolved Antimony ug/L 0.5 0.5 (0.4 - 0.5) 5 5 0 0.3 (0.3 - 0.4) 3 3 0

Total Antimony ug/L 0.5 0.7 (0.5 - 1.1) 5 5 0 0.4 (0.4 - 0.4) 3 3 0

Dissolved Arsenic ug/L 1  340 (WARM, Acute) 2.0 (1.9 - 2.9) 5 5 0 1.9 (1.8 - 2.0) 3 3 0

Total Arsenic ug/L 1 2.9 (1.9 - 4.0) 5 5 0 2.1 (1.8 - 2.2) 3 3 0

Dissolved Barium ug/L 10 28 (23 - 52) 5 5 0 34 (27 - 37) 3 3 0

Total Barium ug/L 10 57 (35 - 106) 5 5 0 39 (32 - 42) 3 3 0

Dissolved Beryllium ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Beryllium ug/L 0.5 ND (ND - 0.3) 5 2 0 ND (ND - ND) 3 0 0

Dissolved Cadmium ug/L 0.25  1 - 26 (WARM, Acute) * 0.4 (0.3 - 0.5) 5 5 0 ND (ND - 0.3) 3 1 0

Total Cadmium ug/L 0.25 1.1 (0.5 - 4.0) 5 5 0 0.3 (ND - 0.3) 3 2 0

Dissolved Chromium ug/L 0.5  204 - 2050 (WARM, Acute) * 2.2 (1.6 - 3.3) 5 5 0 ND (ND - 2.8) 3 1 0

Total Chromium ug/L 0.5 3.9 (2.6 - 23.5) 5 5 0 1.0 (0.7 - 3.6) 3 3 0

Dissolved Chromium +6 ug/L 5 16 (WARM, Acute) ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Chromium +6 ug/L 5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Copper ug/L 0.5  4- 61     (WARM, Acute) * 2.7 (2.6 - 3.1) 5 5 0 1.6 (1.6 - 2.3) 3 3 0

Total Copper ug/L 0.5 9.8 (7.3 - 28.9) 5 5 0 7.9 (5.2 - 11.1) 3 3 0

Dissolved Iron ug/L 100 60.0 (ND - 77.0) 5 3 0 ND (ND - ND) 3 0 0

Total Iron ug/L 100 2,080 (116 - 16,700) 5 5 0 105 (81 - 110) 3 3 0

Dissolved Lead ug/L 0.5 14 - 350 (WARM, Acute) * ND (ND - 0.3) 5 2 0 ND (ND - ND) 3 0 0

Total Lead ug/L 0.5 2.0 (0.7 - 7.4) 5 5 0 0.6 (0.5 - 0.7) 3 3 0

Dissolved Mercury ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Mercury ug/L 0.5  0.051  (Fish consumption) ND (ND - 0.1) 5 1 1 ND (ND - 0.2) 3 1 1

Dissolved Nickel ug/L 1  150 -  1,800 (WARM, Acute) * 9.0 (7.4 - 13.3) 5 5 0 7.6 (7.5 - 9.3) 3 3 0

Total Nickel ug/L 1 15.9 (8.9 - 34.8) 5 5 0 8.7 (8.1 - 10.8) 3 3 0

Dissolved Selenium ug/L 1 6.5 (4.0 - 14.5) 5 5 0 5.4 (3.9 - 5.6) 3 3 0

Total Selenium ug/L 1 6.7 (4.9 - 16.7) 5 5 0 5.8 (4.2 - 6.0) 3 3 0

Dissolved Silver ug/L 0.25  0.3 -  60 (WARM, Acute) * ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Silver ug/L 0.25 ND (ND - 0.3) 5 2 0 ND (ND - ND) 3 0 0

Dissolved Thallium ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Thallium ug/L 1 ND (ND - 0.3) 5 2 0 ND (ND - ND) 3 0 0

Dissolved Zinc ug/L 1 40 -  450 (WARM, Acute) * 11 (8 - 21) 5 5 0 15 (6 - 17) 3 3 0

Total Zinc ug/L 1 53 (24 - 129) 5 5 0 22 (20 - 24) 3 3 0
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*Trace element objectives that are shown as a range are calculated from the measured hardness using procedures established in the CTR.
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

ND = Not detected ND = Not detected

Oil and Grease mg/L 5 1.4 (0.8 - 5.5) 5 5 0 0.8 (ND - 1.2) 3 2 0

Total Phenols ug/L 1 ND (ND - ND) 4 0 0 ND (ND - ND) 2 0 0

Cyanide mg/L 0.005  0.022 (WARM) ND (ND - 0.0) 5 1 0 0.0 (ND - 0.0) 3 2 1

pH NONE 0 6.5 - 8.5 (WARM) 
1

7.3 (6.9 - 7.8) 4 4 0 8.9 (8.2 - 9.2) 3 3 2

Dissolved Oxygen mg/L 5  5 (WARM) 9.1 (6.5 - 11.0) 5 5 0 13.7 (13.5 - 17.5) 3 3 0

Total Coliform MPN/100ml 20 300,000 (16,000 - 16,000,000) 5 5 0 9,000 (9,000 - 9,000) 3 3 0

Fecal Coliform MPN/100ml 20  400 (REC1) 
3

24,000 (500 - 16,000,000) 5 5 2 230 (130 - 1,300) 3 3 1

Fecal Streptococcus MPN/100ml 20 160,000 (9,000 - 9,000,000) 5 5 0 300 (ND - 2,400) 3 2 0

Fecal Enterococcus MPN/100ml 20 160,000 (9,000 - 9,000,000) 5 5 0 130 (ND - 2,400) 3 2 0

Chloride mg/L 2 150 (GWR, general) 20 (13 - 58) 4 4 0 111 (111 - 137) 3 3 0

Fluoride mg/L 0.1 ND (ND - 0.5) 4 2 0 0.7 (0.6 - 0.8) 3 3 0

Sulfate mg/L 1 350 (GWR, general) 30 (19 - 78) 4 4 0 180 (150 - 186) 3 3 0

Alkalinity mg/L 2 40 (34 - 88) 4 4 0 144 (140 - 165) 3 3 0

Hardness mg/L 2 65 (25 - 150) 4 4 0 270 (235 - 300) 3 3 0

Chemical Oxygen Demand mg/L 20 71 (39 - 104) 4 4 0 64 (62 - 104) 3 3 0

Total Petroleum Hydrocarbons mg/L 5 1.5 (0.6 - 4.8) 5 5 0 ND (ND - ND) 3 0 0

Specific Conductance umhos/cm 1 223 (177 - 573) 4 4 0 1,039 (1,020 - 1,240) 3 3 0

Total Dissolved Solids mg/L 2 1,500 (GWR, general) 139 (114 - 384) 4 4 0 674 (668 - 754) 3 3 0

Turbidity NTU 0.1 16.0 (4.4 - 27.2) 4 4 0 1.6 (1.6 - 2.4) 3 3 0

Total Suspended Solids mg/L 2 430 (221 - 820) 4 4 0 18 (16 - 27) 3 3 0

Volatile Suspended Solids mg/L 2 76.0 (47.0 - 142.0) 4 4 0 8.0 (7.0 - 8.0) 3 3 0

Methylene Blue Active Substances mg/L 0.5 0.2 (0.0 - 0.7) 4 4 0 0.2 (0.2 - 0.5) 3 3 0

Total Organic Carbon mg/L 1 9.3 (6.9 - 22.8) 4 4 0 8.4 (6.9 - 21.9) 3 3 0

Biochemical Oxygen Demand mg/L 2 17.0 (7.0 - 30.9) 4 4 0 30.5 (26.1 - 34.0) 3 3 0

Methyl-t-butyl-ether ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Phosphorus mg/L 0.05 0.3 (0.2 - 0.4) 4 4 0 0.2 (ND - 0.3) 3 2 0

Total Phosphorus mg/L 0.05 0.5 (0.3 - 0.7) 4 4 0 0.3 (ND - 0.4) 3 2 0

Ammonia (as N) mg/L 0.1 0.4 (ND - 0.7) 4 3 0 0.1 (0.1 - 0.5) 3 3 0

Ammonia (as NH3) mg/L 0.1  1 - 30  (WARM) 
2

0.5 (ND - 0.9) 4 3 0 0.2 (0.1 - 0.6) 3 3 0

Nitrate + Nitrite N mg/L 0.5 1.0 (0.9 - 2.7) 4 4 0 1.4 (0.9 - 1.8) 3 3 0

Nitrite - N mg/L 0.03 ND (ND - 0.1) 4 2 0 0.2 (0.1 - 0.2) 3 3 0

Kjeldahl-N mg/L 0.1 2.0 (0.9 - 6.5) 4 4 0 1.5 (1.2 - 2.5) 3 3 0

1

2

3 Wet weather suspension of swimming (REC1) applies to fecal coliform objective for 2008-09Event06, 2008-09Event09, and 2008-09Event21.

Table 4-4.3 

2008-2009 Summary of Water Quality Objectives Attainment for Los Angeles River Mass Emission Station (S10)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD, RARE, MIGR, SPWN, SHELL
Wet Weather Events
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Notes:

Ammonia objective is calculated from Table 3-2 of the Basin Plan based on measured pH at time of sampling, assuming a temperature of 20 C

pH objective is not to exceed 8.5 nor fall below 6.5; dissolved oxygen objective is a minimum
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

Table 4-4.3 

2008-2009 Summary of Water Quality Objectives Attainment for Los Angeles River Mass Emission Station (S10)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, MAR, WILD, RARE, MIGR, SPWN, SHELL
Wet Weather Events Dry Weather Events

Dissolved Aluminum ug/L 100 ND (ND - 153.0) 4 1 0 ND (ND - ND) 3 0 0

Total Aluminum ug/L 100 1,420 (530 - 1,930) 4 4 0 ND (ND - 50) 3 1 0

Dissolved Antimony ug/L 0.5 1.4 (0.9 - 2.4) 4 4 0 0.8 (0.6 - 1.5) 3 3 0

Total Antimony ug/L 0.5 3.1 (1.6 - 5.6) 4 4 0 0.8 (0.7 - 1.5) 3 3 0

Dissolved Arsenic ug/L 1  340 (WARM, Acute) 1.1 (0.9 - 2.1) 4 4 0 1.9 (1.4 - 2.1) 3 3 0

Total Arsenic ug/L 1 3.2 (1.5 - 4.0) 4 4 0 1.9 (1.5 - 2.2) 3 3 0

Dissolved Barium ug/L 10 23 (21 - 36) 4 4 0 39 (37 - 47) 3 3 0

Total Barium ug/L 10 132 (69 - 218) 4 4 0 47 (46 - 55) 3 3 0

Dissolved Beryllium ug/L 0.5 ND (ND - ND) 4 0 0 ND (ND - ND) 3 0 0

Total Beryllium ug/L 0.5 0.2 (ND - 0.4) 4 3 0 ND (ND - ND) 3 0 0

Dissolved Cadmium ug/L 0.25  1 - 26 (WARM, Acute) * 0.1 (ND - 0.1) 4 3 0 0.1 (ND - 0.2) 3 2 0

Total Cadmium ug/L 0.25 1.0 (0.5 - 1.9) 4 4 0 0.2 (0.2 - 0.2) 3 3 0

Dissolved Chromium ug/L 0.5  204 - 2050 (WARM, Acute) * 2.0 (1.4 - 2.3) 4 4 0 1.5 (1.0 - 3.2) 3 3 0

Total Chromium ug/L 0.5 17.3 (9.1 - 28.5) 4 4 0 3.2 (1.3 - 4.5) 3 3 0

Dissolved Chromium +6 ug/L 5 16 (WARM, Acute) 0.4 (ND - 0.7) 4 3 0 0.3 (ND - 0.4) 3 2 0

Total Chromium +6 ug/L 5 0.4 (ND - 0.7) 4 3 0 0.3 (ND - 0.4) 3 2 0

Dissolved Copper ug/L 0.5  4- 61     (WARM, Acute) * 10.1 (5.6 - 14.8) 4 4 1 4.8 (4.1 - 11.9) 3 3 0

Total Copper ug/L 0.5 49.1 (33.4 - 124.0) 4 4 0 10.5 (9.2 - 20.6) 3 3 0

Dissolved Iron ug/L 100 148.5 (91.3 - 237.0) 4 4 0 ND (ND - ND) 3 0 0

Total Iron ug/L 100 10,030 (3,190 - 17,900) 4 4 0 115 (113 - 316) 3 3 0

Dissolved Lead ug/L 0.5 14 - 350 (WARM, Acute) * 3.0 (2.0 - 5.2) 4 4 0 0.3 (0.2 - 0.7) 3 3 0

Total Lead ug/L 0.5 40.2 (25.0 - 166.0) 4 4 0 1.4 (1.0 - 1.4) 3 3 0

Dissolved Mercury ug/L 0.5 ND (ND - ND) 4 0 0 ND (ND - ND) 3 0 0

Total Mercury ug/L 0.5  0.051  (Fish consumption) ND (ND - ND) 4 0 0 ND (ND - ND) 3 0 0

Dissolved Nickel ug/L 1  150 -  1,800 (WARM, Acute) * 3.4 (2.3 - 8.7) 4 4 0 5.3 (4.8 - 6.9) 3 3 0

Total Nickel ug/L 1 16.4 (7.5 - 26.7) 4 4 0 6.1 (5.2 - 7.9) 3 3 0

Dissolved Selenium ug/L 1 ND (ND - 1.2) 4 1 0 2.6 (2.1 - 3.2) 3 3 0

Total Selenium ug/L 1 ND (ND - 1.9) 4 1 0 2.7 (2.3 - 3.3) 3 3 0

Dissolved Silver ug/L 0.25  0.3 -  60 (WARM, Acute) * ND (ND - ND) 4 0 0 ND (ND - ND) 3 0 0

Total Silver ug/L 0.25 0.3 (0.1 - 0.4) 4 4 0 ND (ND - ND) 3 0 0

Dissolved Thallium ug/L 1 ND (ND - ND) 4 0 0 ND (ND - ND) 3 0 0

Total Thallium ug/L 1 ND (ND - 0.2) 4 1 0 ND (ND - ND) 3 0 0

Dissolved Zinc ug/L 1 40 -  450 (WARM, Acute) * 48 (30 - 78) 4 4 1 20 (13 - 29) 3 3 0

Total Zinc ug/L 1 206 (140 - 936) 4 4 0 32 (26 - 43) 3 3 0
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*Trace element objectives that are shown as a range are calculated from the measured hardness using procedures established in the CTR.
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

ND = Not detected ND = Not detected

Oil and Grease mg/L 5 1.1 (0.7 - 3.6) 5 5 0 0.5 (ND - 0.9) 3 2 0

Total Phenols ug/L 1 ND (ND - ND) 4 0 0 ND (ND - ND) 2 0 0

Cyanide mg/L 0.005  0.022 (WARM) ND (ND - ND) 5 0 0 0.0 (0.0 - 0.0) 3 3 0

pH NONE 0 6.5 - 8.5 (WARM) 
1

7.3 (7.0 - 7.4) 5 5 0 8.4 (8.2 - 8.7) 3 3 1

Dissolved Oxygen mg/L 5  5 (WARM) 10.3 (9.5 - 13.6) 5 5 0 14.5 (12.1 - 20.7) 3 3 0

Total Coliform MPN/100ml 20 160,000 (5,000 - 16,000,000) 5 5 0 3,000 (1,700 - 5,000) 3 3 0

Fecal Coliform MPN/100ml 20  400 (REC1) 
3

24,000 (1,300 - 2,200,000) 5 5 2 300 (230 - 800) 3 3 1

Fecal Streptococcus MPN/100ml 20 240,000 (17,000 - 1,700,000) 5 5 0 230 (40 - 230) 3 3 0

Fecal Enterococcus MPN/100ml 20 130,000 (17,000 - 1,700,000) 5 5 0 80 (40 - 230) 3 3 0

Chloride mg/L 2 21 (20 - 32) 5 5 0 153 (149 - 193) 3 3 0

Fluoride mg/L 0.1 0.1 (ND - 0.3) 5 3 0 1.0 (0.9 - 1.2) 3 3 0

Sulfate mg/L 1 36 (33 - 53) 5 5 0 261 (239 - 332) 3 3 0

Alkalinity mg/L 2 55 (41 - 66) 5 5 0 234 (215 - 254) 3 3 0

Hardness mg/L 2 90 (60 - 130) 5 5 0 356 (310 - 400) 3 3 0

Chemical Oxygen Demand mg/L 20 72 (35 - 161) 5 5 0 78 (62 - 97) 3 3 0

Total Petroleum Hydrocarbons mg/L 5 1.0 (0.5 - 1.6) 5 5 0 ND (ND - ND) 3 0 0

Specific Conductance umhos/cm 1 266 (231 - 367) 5 5 0 1,776 (1,472 - 1,962) 3 3 0

Total Dissolved Solids mg/L 2 164 (134 - 240) 5 5 0 1,148 (952 - 1,200) 3 3 0

Turbidity NTU 0.1 9.4 (5.7 - 44.4) 5 5 0 1.5 (1.0 - 2.0) 3 3 0

Total Suspended Solids mg/L 2 235 (159 - 1,038) 5 5 0 9 (6 - 17) 3 3 0

Volatile Suspended Solids mg/L 2 53.0 (47.0 - 231.0) 5 5 0 4.0 (2.0 - 8.0) 3 3 0

Methylene Blue Active Substances mg/L 0.5 0.3 (ND - 0.4) 5 4 0 0.2 (0.1 - 0.4) 3 3 0

Total Organic Carbon mg/L 1 10.7 (4.7 - 27.4) 5 5 0 17.5 (5.3 - 28.0) 3 3 0

Biochemical Oxygen Demand mg/L 2 13.3 (6.5 - 39.0) 5 5 0 11.2 (10.8 - 18.8) 3 3 0

Methyl-t-butyl-ether ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Phosphorus mg/L 0.05 0.2 (0.1 - 0.5) 5 5 0 ND (ND - 0.1) 3 1 0

Total Phosphorus mg/L 0.05 0.6 (0.5 - 1.2) 5 5 0 0.1 (ND - 0.1) 3 2 0

Ammonia (as N) mg/L 0.1 0.3 (ND - 0.6) 5 4 0 ND (ND - ND) 3 0 0

Ammonia (as NH3) mg/L 0.1  1 - 30  (WARM) 
2

0.4 (ND - 0.7) 5 4 0 ND (ND - ND) 3 0 0

Nitrate + Nitrite N mg/L 0.5 1.2 (0.8 - 2.4) 5 5 0 1.7 (1.3 - 2.9) 3 3 0

Nitrite - N mg/L 0.03 ND (ND - 0.1) 5 1 0 0.1 (ND - 0.1) 3 2 0

Kjeldahl-N mg/L 0.1 1.0 (0.8 - 7.0) 5 5 0 1.2 (0.8 - 1.8) 3 3 0

1

2

3 Wet weather suspension of swimming (REC1) applies to fecal coliform objective for 2008-09Event06, 2008-09Event09, and 2008-09Event21.

Notes:

Ammonia objective is calculated from Table 3-2 of the Basin Plan based on measured pH at time of sampling, assuming a temperature of 20 C

pH objective is not to exceed 8.5 nor fall below 6.5; dissolved oxygen objective is a minimum

N
u

tr
ie

n
ts

C
o

n
v

e
n

ti
o

n
a

l

Dry Weather Events

Table 4-4.4 

2008-2009 Summary of Water Quality Objectives Attainment for Coyote Creek Mass Emission Station (S13)

Beneficial Uses: IND, PROC, REC1, REC2, WARM, WILD, RARE
Wet Weather Events
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

Dry Weather Events

Table 4-4.4 

2008-2009 Summary of Water Quality Objectives Attainment for Coyote Creek Mass Emission Station (S13)

Beneficial Uses: IND, PROC, REC1, REC2, WARM, WILD, RARE
Wet Weather Events

Dissolved Aluminum ug/L 100 ND (ND - 118.0) 5 1 0 ND (ND - ND) 3 0 0

Total Aluminum ug/L 100 1,020 (189 - 2,280) 5 5 0 ND (ND - ND) 3 0 0

Dissolved Antimony ug/L 0.5 1.3 (0.8 - 2.7) 5 5 0 0.8 (0.5 - 1.7) 3 3 0

Total Antimony ug/L 0.5 2.1 (1.6 - 5.6) 5 5 0 0.8 (0.6 - 1.8) 3 3 0

Dissolved Arsenic ug/L 1  340 (WARM, Acute) 1.4 (0.9 - 2.5) 5 5 0 3.1 (3.1 - 4.7) 3 3 0

Total Arsenic ug/L 1 3.2 (1.7 - 6.8) 5 5 0 3.3 (3.2 - 5.2) 3 3 0

Dissolved Barium ug/L 10 26 (20 - 35) 5 5 0 49 (46 - 49) 3 3 0

Total Barium ug/L 10 125 (62 - 256) 5 5 0 51 (51 - 56) 3 3 0

Dissolved Beryllium ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Beryllium ug/L 0.5 0.2 (ND - 0.5) 5 4 0 ND (ND - ND) 3 0 0

Dissolved Cadmium ug/L 0.25  1 - 26 (WARM, Acute) * ND (ND - 0.1) 5 1 0 ND (ND - 0.2) 3 1 0

Total Cadmium ug/L 0.25 1.5 (0.4 - 2.6) 5 5 0 ND (ND - 0.3) 3 1 0

Dissolved Chromium ug/L 0.5  204 - 2050 (WARM, Acute) * 1.6 (1.1 - 2.0) 5 5 0 4.1 (1.3 - 4.6) 3 3 0

Total Chromium ug/L 0.5 18.0 (5.4 - 23.8) 5 5 0 4.4 (2.2 - 5.7) 3 3 0

Dissolved Chromium +6 ug/L 5 16 (WARM, Acute) 0.4 (ND - 0.5) 5 4 0 0.3 (ND - 0.6) 3 2 0

Total Chromium +6 ug/L 5 0.4 (ND - 0.5) 5 4 0 0.3 (ND - 0.6) 3 2 0

Dissolved Copper ug/L 0.5  4- 61     (WARM, Acute) * 7.5 (5.1 - 14.3) 5 5 0 6.2 (4.0 - 9.3) 3 3 0

Total Copper ug/L 0.5 31.8 (27.8 - 170.0) 5 5 0 9.5 (9.3 - 16.6) 3 3 0

Dissolved Iron ug/L 100 77.5 (ND - 340.0) 5 4 0 ND (ND - ND) 3 0 0

Total Iron ug/L 100 8,470 (3,220 - 19,900) 5 5 0 114 (91 - 119) 3 3 0

Dissolved Lead ug/L 0.5 14 - 350 (WARM, Acute) * 1.1 (0.7 - 3.2) 5 5 0 ND (ND - ND) 3 0 0

Total Lead ug/L 0.5 30.8 (12.9 - 58.8) 5 5 0 0.7 (0.6 - 0.8) 3 3 0

Dissolved Mercury ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Mercury ug/L 0.5  0.051  (Fish consumption) ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Nickel ug/L 1  150 -  1,800 (WARM, Acute) * 2.6 (1.8 - 7.4) 5 5 0 4.0 (3.9 - 5.5) 3 3 0

Total Nickel ug/L 1 15.3 (7.1 - 23.8) 5 5 0 4.7 (4.5 - 6.2) 3 3 0

Dissolved Selenium ug/L 1 ND (ND - 1.0) 5 2 0 4.8 (3.7 - 5.8) 3 3 0

Total Selenium ug/L 1 1.0 (ND - 1.7) 5 4 0 4.8 (3.7 - 6.3) 3 3 0

Dissolved Silver ug/L 0.25  0.3 -  60 (WARM, Acute) * ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Silver ug/L 0.25 0.2 (ND - 0.6) 5 4 0 ND (ND - ND) 3 0 0

Dissolved Thallium ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Thallium ug/L 1 ND (ND - 0.4) 5 2 0 ND (ND - ND) 3 0 0

Dissolved Zinc ug/L 1 40 -  450 (WARM, Acute) * 31 (14 - 54) 5 5 0 15 (10 - 20) 3 3 0

Total Zinc ug/L 1 193 (128 - 774) 5 5 0 20 (16 - 24) 3 3 0

*Trace element objectives that are shown as a range are calculated from the measured hardness using procedures established in the CTR.
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

ND = Not detected ND = Not detected

Oil and Grease mg/L 5 ND (ND - 0.7) 5 2 0 0.5 (ND - 1.3) 3 2 0

Total Phenols ug/L 1 ND (ND - ND) 4 0 0 ND (ND - ND) 2 0 0

Cyanide mg/L 0.005  0.022 (WARM) 0.0 (ND - 0.0) 5 3 0 0.0 (0.0 - 0.0) 3 3 0

pH NONE 0 6.5 - 8.5 (WARM) 
1

7.5 (6.9 - 8.2) 5 5 0 8.3 (7.5 - 8.5) 3 3 1

Dissolved Oxygen mg/L 5  5 (WARM) 9.3 (7.8 - 12.7) 5 5 0 8.2 (8.0 - 9.4) 3 3 0

Total Coliform MPN/100ml 20 28,000 (2,200 - 1,700,000) 5 5 0 9,000 (1,700 - 160,000) 3 3 0

Fecal Coliform MPN/100ml 20  400 (REC1) 
3

1,400 (80 - 900,000) 5 5 2 500 (230 - 1,300) 3 3 2

Fecal Streptococcus MPN/100ml 20 800 (40 - 300,000) 5 5 0 ND (ND - 230) 3 1 0

Fecal Enterococcus MPN/100ml 20 800 (40 - 240,000) 5 5 0 ND (ND - 230) 3 1 0

Chloride mg/L 2 150 (GWR, general) 49 (23 - 94) 5 5 0 108 (82 - 166) 3 3 1

Fluoride mg/L 0.1 0.1 (ND - 0.5) 5 4 0 0.5 (0.3 - 0.9) 3 3 0

Sulfate mg/L 1 300 (GWR, general) 58 (41 - 120) 5 5 0 117 (113 - 219) 3 3 0

Alkalinity mg/L 2 72 (50 - 138) 5 5 0 151 (119 - 172) 3 3 0

Hardness mg/L 2 145 (90 - 230) 5 5 0 236 (210 - 325) 3 3 0

Chemical Oxygen Demand mg/L 20 65 (46 - 67) 5 5 0 61 (25 - 63) 3 3 0

Total Petroleum Hydrocarbons mg/L 5 ND (ND - 1.1) 5 2 0 ND (ND - ND) 3 0 0

Specific Conductance umhos/cm 1 486 (275 - 845) 5 5 0 1,045 (828 - 1,241) 3 3 0

Total Dissolved Solids mg/L 2 750 (GWR, general) 290 (180 - 554) 5 5 0 620 (516 - 764) 3 3 1

Turbidity NTU 0.1 16.1 (3.3 - 30.5) 5 5 0 1.3 (1.2 - 1.8) 3 3 0

Total Suspended Solids mg/L 2 156 (16 - 261) 5 5 0 17 (13 - 21) 3 3 0

Volatile Suspended Solids mg/L 2 24.0 (4.0 - 45.0) 5 5 0 6.0 (3.0 - 7.0) 3 3 0

Methylene Blue Active Substances mg/L 0.5 0.1 (ND - 0.4) 5 4 0 0.1 (0.1 - 0.3) 3 3 0

Total Organic Carbon mg/L 1 7.1 (5.3 - 13.2) 5 5 0 9.5 (4.9 - 10.1) 3 3 0

Biochemical Oxygen Demand mg/L 2 8.0 (4.6 - 13.7) 5 5 0 11.7 (10.6 - 14.8) 3 3 0

Methyl-t-butyl-ether ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Phosphorus mg/L 0.05 0.2 (0.1 - 0.3) 5 5 0 0.3 (ND - 0.3) 3 2 0

Total Phosphorus mg/L 0.05 0.4 (0.1 - 0.6) 5 5 0 0.4 (ND - 0.5) 3 2 0

Ammonia (as N) mg/L 0.1 0.1 (ND - 1.0) 5 3 0 0.4 (0.3 - 0.4) 3 3 0

Ammonia (as NH3) mg/L 0.1  1 - 30  (WARM) 
2

0.1 (ND - 1.2) 5 3 0 0.5 (0.4 - 0.5) 3 3 0

Nitrate + Nitrite N mg/L 0.5 1.8 (1.1 - 5.6) 5 5 0 6.0 (5.7 - 6.2) 3 3 0

Nitrite - N mg/L 0.03 ND (ND - 0.0) 5 1 0 0.0 (ND - 0.1) 3 2 0

Kjeldahl-N mg/L 0.1 0.9 (0.6 - 3.2) 5 5 0 1.3 (1.2 - 2.0) 3 3 0

1

2

3 Wet weather suspension of swimming (REC1) applies to fecal coliform objective for 2008-09Event06, 2008-09Event09, and 2008-09Event21.

Notes:

Ammonia objective is calculated from Table 3-2 of the Basin Plan based on measured pH at time of sampling, assuming a temperature of 20 C

pH objective is not to exceed 8.5 nor fall below 6.5; dissolved oxygen objective is a minimum
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Table 4-4.5 

2008-2009 Summary of Water Quality Objectives Attainment for San Gabriel River Mass Emission Station (S14)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, WILD, RARE
Wet Weather Events
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

Dry Weather Events

Table 4-4.5 

2008-2009 Summary of Water Quality Objectives Attainment for San Gabriel River Mass Emission Station (S14)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, WILD, RARE
Wet Weather Events

Dissolved Aluminum ug/L 100 ND (ND - 165.0) 5 1 0 ND (ND - ND) 3 0 0

Total Aluminum ug/L 100 675 (ND - 2,340) 5 4 0 ND (ND - 292) 3 1 0

Dissolved Antimony ug/L 0.5 0.6 (0.5 - 1.1) 5 5 0 0.6 (0.5 - 0.9) 3 3 0

Total Antimony ug/L 0.5 1.2 (0.9 - 2.1) 5 5 0 0.7 (0.6 - 0.9) 3 3 0

Dissolved Arsenic ug/L 1  340 (WARM, Acute) 1.1 (1.0 - 1.6) 5 5 0 1.4 (1.2 - 1.6) 3 3 0

Total Arsenic ug/L 1 2.2 (1.7 - 2.9) 5 5 0 1.5 (1.2 - 1.6) 3 3 0

Dissolved Barium ug/L 10 29 (22 - 38) 5 5 0 42 (34 - 56) 3 3 0

Total Barium ug/L 10 85 (51 - 153) 5 5 0 52 (36 - 65) 3 3 0

Dissolved Beryllium ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Beryllium ug/L 0.5 0.2 (ND - 0.4) 5 4 0 ND (ND - ND) 3 0 0

Dissolved Cadmium ug/L 0.25  1 - 26 (WARM, Acute) * ND (ND - 0.1) 5 1 0 ND (ND - 0.1) 3 1 0

Total Cadmium ug/L 0.25 0.5 (ND - 0.7) 5 4 0 ND (ND - 0.1) 3 1 0

Dissolved Chromium ug/L 0.5  204 - 2050 (WARM, Acute) * 1.4 (1.0 - 3.0) 5 5 0 1.1 (0.8 - 1.7) 3 3 0

Total Chromium ug/L 0.5 11.6 (3.5 - 25.7) 5 5 0 1.7 (1.0 - 3.0) 3 3 0

Dissolved Chromium +6 ug/L 5 16 (WARM, Acute) 0.3 (ND - 0.4) 5 3 0 ND (ND - 0.4) 3 1 0

Total Chromium +6 ug/L 5 0.3 (ND - 0.4) 5 3 0 ND (ND - 0.4) 3 1 0

Dissolved Copper ug/L 0.5  4- 61     (WARM, Acute) * 3.5 (3.1 - 5.8) 5 5 0 3.7 (3.0 - 5.2) 3 3 0

Total Copper ug/L 0.5 23.9 (11.4 - 43.8) 5 5 0 10.5 (7.1 - 10.7) 3 3 0

Dissolved Iron ug/L 100 95.9 (ND - 150.0) 5 4 0 ND (ND - 52.6) 3 1 0

Total Iron ug/L 100 7,740 (452 - 17,700) 5 5 0 375 (119 - 618) 3 3 0

Dissolved Lead ug/L 0.5 14 - 350 (WARM, Acute) * 1.1 (0.8 - 1.7) 5 5 0 0.3 (0.2 - 0.3) 3 3 0

Total Lead ug/L 0.5 14.6 (2.0 - 42.3) 5 5 0 1.5 (0.8 - 1.8) 3 3 0

Dissolved Mercury ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Mercury ug/L 0.5  0.051  (Fish consumption) ND (ND - 0.2) 5 1 1 ND (ND - 0.1) 3 1 1

Dissolved Nickel ug/L 1  150 -  1,800 (WARM, Acute) * 3.0 (2.4 - 4.5) 5 5 0 4.3 (4.2 - 4.7) 3 3 0

Total Nickel ug/L 1 9.4 (5.2 - 18.6) 5 5 0 5.0 (4.8 - 5.8) 3 3 0

Dissolved Selenium ug/L 1 0.7 (ND - 1.2) 5 3 0 1.2 (1.2 - 2.1) 3 3 0

Total Selenium ug/L 1 0.7 (ND - 1.4) 5 4 0 1.4 (1.4 - 2.4) 3 3 0

Dissolved Silver ug/L 0.25  0.3 -  60 (WARM, Acute) * ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Silver ug/L 0.25 ND (ND - 0.2) 5 2 0 ND (ND - ND) 3 0 0

Dissolved Thallium ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Thallium ug/L 1 ND (ND - 0.2) 5 1 0 ND (ND - ND) 3 0 0

Dissolved Zinc ug/L 1 40 -  450 (WARM, Acute) * 19 (15 - 36) 5 5 0 32 (26 - 35) 3 3 0

Total Zinc ug/L 1 100 (48 - 223) 5 5 0 44 (28 - 46) 3 3 0

*Trace element objectives that are shown as a range are calculated from the measured hardness using procedures established in the CTR.
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

ND = Not detected ND = Not detected

Oil and Grease mg/L 5 2.5 (0.5 - 5.4) 5 5 0 0.6 (0.5 - 1.2) 3 3 0

Total Phenols ug/L 1 ND (ND - ND) 4 0 0 ND (ND - 0.2) 2 0 0

Cyanide mg/L 0.005  0.022 (WARM) ND (ND - ND) 5 0 0 ND (ND - 0.0) 3 1 0

pH NONE 0 6.5 - 8.5 (WARM) 
1

6.8 (6.7 - 7.1) 5 5 0 8.7 (8.3 - 8.7) 3 3 2

Dissolved Oxygen mg/L 5  5 (WARM) 11.3 (10.2 - 12.5) 5 5 0 15.5 (15.0 - 16.6) 3 3 0

Total Coliform MPN/100ml 20 240,000 (90,000 - 900,000) 5 5 0 3,000 (300 - 30,000) 3 3 0

Fecal Coliform MPN/100ml 20  400 (REC1) 
3

22,000 (3,000 - 900,000) 5 5 2 90 (20 - 1,300) 3 3 1

Fecal Streptococcus MPN/100ml 20 30,000 (24,000 - 50,000) 5 5 0 230 (ND - 500) 3 2 0

Fecal Enterococcus MPN/100ml 20 30,000 (13,000 - 50,000) 5 5 0 230 (ND - 500) 3 2 0

Chloride mg/L 2 15 (11 - 22) 5 5 0 162 (159 - 164) 3 3 0

Fluoride mg/L 0.1 0.1 (ND - 0.3) 5 4 0 0.7 (0.7 - 0.8) 3 3 0

Sulfate mg/L 1 13 (11 - 24) 5 5 0 149 (122 - 152) 3 3 0

Alkalinity mg/L 2 28 (21 - 44) 5 5 0 201 (193 - 206) 3 3 0

Hardness mg/L 2 50 (30 - 110) 5 5 0 325 (300 - 330) 3 3 0

Chemical Oxygen Demand mg/L 20 48 (35 - 76) 5 5 0 89 (47 - 127) 3 3 0

Total Petroleum Hydrocarbons mg/L 5 1.5 (0.6 - 3.8) 5 5 0 ND (ND - ND) 3 0 0

Specific Conductance umhos/cm 1 136 (108 - 211) 5 5 0 1,285 (1,174 - 1,287) 3 3 0

Total Dissolved Solids mg/L 2 82 (64 - 138) 5 5 0 726 (724 - 810) 3 3 0

Turbidity NTU 0.1 10.4 (6.2 - 17.5) 5 5 0 2.3 (1.2 - 2.6) 3 3 0

Total Suspended Solids mg/L 2 169 (121 - 281) 5 5 0 21 (5 - 63) 3 3 0

Volatile Suspended Solids mg/L 2 56.0 (28.0 - 77.0) 5 5 0 6.0 (3.0 - 13.0) 3 3 0

Methylene Blue Active Substances mg/L 0.5 0.4 (0.3 - 0.6) 5 5 0 0.2 (0.2 - 0.5) 3 3 0

Total Organic Carbon mg/L 1 8.6 (7.0 - 15.8) 5 5 0 9.8 (5.4 - 17.6) 3 3 0

Biochemical Oxygen Demand mg/L 2 13.5 (7.7 - 21.4) 5 5 0 9.8 (8.8 - 15.4) 3 3 0

Methyl-t-butyl-ether ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Phosphorus mg/L 0.05 0.2 (ND - 0.4) 5 4 0 0.3 (ND - 0.3) 3 2 0

Total Phosphorus mg/L 0.05 0.5 (0.4 - 0.7) 5 5 0 0.4 (0.4 - 0.6) 3 3 0

Ammonia (as N) mg/L 0.1 0.2 (ND - 0.7) 5 4 0 0.1 (ND - 0.2) 3 2 0

Ammonia (as NH3) mg/L 0.1  1 - 30  (WARM) 
2

0.3 (ND - 0.8) 5 4 0 0.2 (0.1 - 0.2) 3 3 0

Nitrate + Nitrite N mg/L 0.5 0.8 (0.6 - 1.4) 5 5 0 2.3 (1.3 - 2.9) 3 3 0

Nitrite - N mg/L 0.03 ND (ND - 0.0) 5 1 0 ND (ND - 0.0) 3 1 0

Kjeldahl-N mg/L 0.1 0.8 (0.6 - 3.7) 5 5 0 1.4 (0.8 - 2.5) 3 3 0

1

2

3 Wet weather suspension of swimming (REC1) applies to fecal coliform objective for 2008-09Event06, 2008-09Event09, and 2008-09Event21.

Table 4-4.6 

2008-2009 Summary of Water Quality Objectives Attainment for Dominguez Channel Mass Emission Station (S28)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, WILD, MAR, RARE
Wet Weather Events
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Notes:

Ammonia objective is calculated from Table 3-2 of the Basin Plan based on measured pH at time of sampling, assuming a temperature of 20 C

pH objective is not to exceed 8.5 nor fall below 6.5; dissolved oxygen objective is a minimum
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

Table 4-4.6 

2008-2009 Summary of Water Quality Objectives Attainment for Dominguez Channel Mass Emission Station (S28)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, WILD, MAR, RARE
Wet Weather Events Dry Weather Events

Dissolved Aluminum ug/L 100 ND (ND - 348.0) 5 1 0 ND (ND - ND) 3 0 0

Total Aluminum ug/L 100 388 (245 - 1,860) 5 5 0 ND (ND - 93) 3 1 0

Dissolved Antimony ug/L 0.5 1.7 (1.2 - 2.6) 5 5 0 1.4 (1.3 - 2.5) 3 3 0

Total Antimony ug/L 0.5 3.7 (2.6 - 4.4) 5 5 0 1.5 (1.3 - 2.5) 3 3 0

Dissolved Arsenic ug/L 1  340 (WARM, Acute) 1.4 (1.1 - 1.4) 5 5 0 1.8 (1.7 - 1.9) 3 3 0

Total Arsenic ug/L 1 2.2 (1.8 - 2.5) 5 5 0 1.9 (1.8 - 2.1) 3 3 0

Dissolved Barium ug/L 10 21 (16 - 24) 5 5 0 74 (73 - 81) 3 3 0

Total Barium ug/L 10 84 (51 - 111) 5 5 0 82 (76 - 88) 3 3 0

Dissolved Beryllium ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Beryllium ug/L 0.5 ND (ND - 0.2) 5 2 0 ND (ND - ND) 3 0 0

Dissolved Cadmium ug/L 0.25  1 - 26 (WARM, Acute) * ND (ND - 0.1) 5 2 0 0.1 (ND - 0.1) 3 2 0

Total Cadmium ug/L 0.25 0.6 (0.4 - 0.8) 5 5 0 0.2 (ND - 0.2) 3 2 0

Dissolved Chromium ug/L 0.5  204 - 2050 (WARM, Acute) * 2.1 (1.4 - 2.3) 5 5 0 1.9 (1.2 - 3.5) 3 3 0

Total Chromium ug/L 0.5 10.3 (7.6 - 12.8) 5 5 0 2.3 (1.5 - 4.5) 3 3 0

Dissolved Chromium +6 ug/L 5 16 (WARM, Acute) 0.8 (0.3 - 1.3) 5 5 0 0.7 (ND - 0.9) 3 2 0

Total Chromium +6 ug/L 5 0.8 (0.3 - 1.3) 5 5 0 0.7 (ND - 0.9) 3 2 0

Dissolved Copper ug/L 0.5  4- 61     (WARM, Acute) * 14.2 (13.8 - 21.6) 5 5 5 8.9 (7.2 - 18.2) 3 3 0

Total Copper ug/L 0.5 54.6 (46.3 - 92.4) 5 5 0 14.9 (14.2 - 24.4) 3 3 0

Dissolved Iron ug/L 100 82.7 (59.9 - 210.0) 5 5 0 ND (ND - ND) 3 0 0

Total Iron ug/L 100 3,270 (2,590 - 4,580) 5 5 0 203 (97 - 397) 3 3 0

Dissolved Lead ug/L 0.5 14 - 350 (WARM, Acute) * 1.6 (1.5 - 2.5) 5 5 0 0.2 (0.2 - 0.4) 3 3 0

Total Lead ug/L 0.5 22.9 (14.7 - 26.3) 5 5 0 1.3 (0.8 - 1.6) 3 3 0

Dissolved Mercury ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Mercury ug/L 0.5  0.051  (Fish consumption) ND (ND - 0.1) 5 1 1 ND (ND - ND) 3 0 0

Dissolved Nickel ug/L 1  150 -  1,800 (WARM, Acute) * 2.4 (2.3 - 6.3) 5 5 0 4.0 (3.6 - 6.0) 3 3 0

Total Nickel ug/L 1 9.3 (6.3 - 12.4) 5 5 0 5.0 (4.2 - 6.5) 3 3 0

Dissolved Selenium ug/L 1 ND (ND - ND) 5 0 0 2.3 (2.1 - 4.1) 3 3 0

Total Selenium ug/L 1 ND (ND - 0.6) 5 1 0 2.5 (2.1 - 4.8) 3 3 0

Dissolved Silver ug/L 0.25  0.3 -  60 (WARM, Acute) * ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Silver ug/L 0.25 0.1 (ND - 0.2) 5 4 0 ND (ND - ND) 3 0 0

Dissolved Thallium ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Thallium ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Zinc ug/L 1 40 -  450 (WARM, Acute) * 88 (83 - 148) 5 5 5 23 (11 - 26) 3 3 0

Total Zinc ug/L 1 254 (210 - 387) 5 5 0 31 (23 - 37) 3 3 0
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*Trace element objectives that are shown as a range are calculated from the measured hardness using procedures established in the CTR.
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

ND = Not detected ND = Not detected

Oil and Grease mg/L 5 1.3 (ND - 2.0) 4 3 0 ND (ND - 1.1) 3 1 0

Total Phenols ug/L 1 ND (ND - ND) 4 0 0 ND (ND - ND) 2 0 0

Cyanide mg/L 0.005  0.022 (WARM) ND (ND - ND) 4 0 0 0.0 (ND - 0.0) 3 2 0

pH NONE 0 6.5 - 8.5 (WARM) 
1

7.2 (6.7 - 8.0) 4 4 0 7.9 (7.5 - 7.9) 3 3 0

Dissolved Oxygen mg/L 5  5 (WARM) 11.6 (10.8 - 11.8) 4 4 0 9.6 (8.8 - 10.5) 3 3 0

Total Coliform MPN/100ml 20 125,000 (50,000 - 300,000) 4 4 0 3,000 (1,110 - 3,000) 3 3 0

Fecal Coliform MPN/100ml 20  400 (REC1) 7,000 (3,000 - 16,000) 4 4 4 230 (40 - 800) 3 3 1

Fecal Streptococcus MPN/100ml 20 20,000 (9,000 - 160,000) 4 4 0 230 (20 - 800) 3 3 0

Fecal Enterococcus MPN/100ml 20 20,000 (9,000 - 160,000) 4 4 0 80 (20 - 130) 3 3 0

Chloride mg/L 2 150 (GWR, AGR, general) 16 (14 - 24) 4 4 0 107 (104 - 109) 3 3 0

Fluoride mg/L 0.1 ND (ND - ND) 4 0 0 0.5 (0.4 - 0.6) 3 3 0

Sulfate mg/L 1 600 (GWR, AGR, general) 30 (23 - 35) 4 4 0 191 (189 - 200) 3 3 0

Alkalinity mg/L 2 50 (48 - 55) 4 4 0 262 (261 - 289) 3 3 0

Hardness mg/L 2 78 (70 - 90) 4 4 0 410 (390 - 416) 3 3 0

Chemical Oxygen Demand mg/L 20 36 (21 - 68) 4 4 0 59 (47 - 93) 3 3 0

Total Petroleum Hydrocarbons mg/L 5 0.7 (ND - 0.8) 4 3 0 ND (ND - ND) 3 0 0

Specific Conductance umhos/cm 1 225 (204 - 265) 4 4 0 1,220 (1,212 - 1,263) 3 3 0

Total Dissolved Solids mg/L 2 1,200 (GWR, AGR, general) 136 (130 - 174) 4 4 0 802 (764 - 810) 3 3 0

Turbidity NTU 0.1 144.9 (25.4 - 216.0) 4 4 0 0.6 (0.6 - 1.0) 3 3 0

Total Suspended Solids mg/L 2 681 (518 - 1,983) 4 4 0 5 (3 - 5) 3 3 0

Volatile Suspended Solids mg/L 2 93.5 (79.0 - 364.0) 4 4 0 2.0 (ND - 2.0) 3 2 0

Methylene Blue Active Substances mg/L 0.5 ND (ND - 0.1) 4 1 0 0.1 (ND - 0.1) 3 2 0

Total Organic Carbon mg/L 1 7.4 (3.6 - 10.6) 4 4 0 1.8 (1.7 - 2.1) 3 3 0

Biochemical Oxygen Demand mg/L 2 7.4 (6.3 - 10.7) 4 4 0 ND (ND - ND) 3 0 0

Methyl-t-butyl-ether ug/L 1 ND (ND - ND) 4 0 0 ND (ND - ND) 3 0 0

Dissolved Phosphorus mg/L 0.05 0.2 (0.1 - 0.4) 4 4 0 0.2 (ND - 0.2) 3 2 0

Total Phosphorus mg/L 0.05 0.8 (0.7 - 0.9) 4 4 0 0.2 (ND - 0.2) 3 2 0

Ammonia (as N) mg/L 0.1 ND (ND - 0.2) 4 2 0 ND (ND - ND) 3 0 0

Ammonia (as NH3) mg/L 0.1  1 - 30  (WARM) 
2

ND (ND - 0.2) 4 2 0 ND (ND - ND) 3 0 0

Nitrate + Nitrite N mg/L 0.5 0.8 (0.6 - 1.0) 4 4 0 1.8 (1.4 - 1.8) 3 3 0

Nitrite - N mg/L 0.03 ND (ND - ND) 4 0 0 ND (ND - ND) 3 0 0

Kjeldahl-N mg/L 0.1 0.8 (0.5 - 1.4) 4 4 0 0.4 (0.4 - 0.7) 3 3 0

1

2

Notes:

Ammonia objective is calculated from Table 3-2 of the Basin Plan based on measured pH at time of sampling, assuming a temperature of 20 C

pH objective is not to exceed 8.5 nor fall below 6.5; dissolved oxygen objective is a minimum
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Table 4-4.7 

2008-2009 Summary of Water Quality Objectives Attainment for Santa Clara River Mass Emission Station (S29)

Beneficial Uses: IND, PROC, AGR, GWR, FRSH, REC1, REC2, WARM, WILD, RARE, WET
Wet Weather Events
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

Dry Weather Events

Table 4-4.7 

2008-2009 Summary of Water Quality Objectives Attainment for Santa Clara River Mass Emission Station (S29)

Beneficial Uses: IND, PROC, AGR, GWR, FRSH, REC1, REC2, WARM, WILD, RARE, WET
Wet Weather Events

Dissolved Aluminum ug/L 100 ND (ND - 752.0) 4 1 0 ND (ND - ND) 3 0 0

Total Aluminum ug/L 100 5,615 (171 - 7,690) 4 4 0 ND (ND - ND) 3 0 0

Dissolved Antimony ug/L 0.5 0.7 (0.6 - 0.7) 4 4 0 0.2 (ND - 0.3) 3 2 0

Total Antimony ug/L 0.5 1.2 (1.0 - 1.5) 4 4 0 0.2 (0.2 - 0.3) 3 3 0

Dissolved Arsenic ug/L 1  340 (WARM, Acute) 1.2 (0.9 - 1.3) 4 4 0 1.2 (1.2 - 1.4) 3 3 0

Total Arsenic ug/L 1 4.2 (2.8 - 4.3) 4 4 0 1.4 (1.3 - 1.5) 3 3 0

Dissolved Barium ug/L 10 26 (20 - 31) 4 4 0 57 (54 - 62) 3 3 0

Total Barium ug/L 10 337 (126 - 495) 4 4 0 62 (58 - 65) 3 3 0

Dissolved Beryllium ug/L 0.5 ND (ND - ND) 4 0 0 ND (ND - ND) 3 0 0

Total Beryllium ug/L 0.5 0.8 (0.5 - 1.1) 4 4 0 ND (ND - ND) 3 0 0

Dissolved Cadmium ug/L 0.25  1 - 26 (WARM, Acute) * ND (ND - ND) 4 0 0 ND (ND - 0.1) 3 1 0

Total Cadmium ug/L 0.25 1.3 (0.4 - 1.3) 4 4 0 ND (ND - 0.1) 3 1 0

Dissolved Chromium ug/L 0.5  204 - 2050 (WARM, Acute) * 1.3 (0.9 - 1.9) 4 4 0 2.6 (2.3 - 3.2) 3 3 0

Total Chromium ug/L 0.5 37.9 (17.1 - 46.4) 4 4 0 2.9 (2.9 - 4.1) 3 3 0

Dissolved Chromium +6 ug/L 5 16 (WARM, Acute) ND (ND - 0.3) 4 2 0 ND (ND - ND) 3 0 0

Total Chromium +6 ug/L 5 ND (ND - 0.3) 4 2 0 ND (ND - ND) 3 0 0

Dissolved Copper ug/L 0.5  4- 61     (WARM, Acute) * 4.0 (3.7 - 5.3) 4 4 0 1.6 (1.0 - 1.7) 3 3 0

Total Copper ug/L 0.5 44.3 (24.6 - 51.7) 4 4 0 6.8 (4.4 - 7.9) 3 3 0

Dissolved Iron ug/L 100 243.5 (171.0 - 434.0) 4 4 0 ND (ND - ND) 3 0 0

Total Iron ug/L 100 35,300 (12,100 - 44,400) 4 4 0 84 (74 - 97) 3 3 0

Dissolved Lead ug/L 0.5 14 - 350 (WARM, Acute) * 1.4 (1.1 - 2.4) 4 4 0 ND (ND - ND) 3 0 0

Total Lead ug/L 0.5 40.8 (15.3 - 110.0) 4 4 0 0.4 (0.3 - 0.7) 3 3 0

Dissolved Mercury ug/L 0.5 ND (ND - ND) 4 0 0 ND (ND - ND) 3 0 0

Total Mercury ug/L 0.5  0.051  (Fish consumption) ND (ND - ND) 4 0 0 ND (ND - ND) 3 0 0

Dissolved Nickel ug/L 1  150 -  1,800 (WARM, Acute) * 2.5 (1.8 - 3.4) 4 4 0 10.9 (10.2 - 10.9) 3 3 0

Total Nickel ug/L 1 27.9 (11.9 - 31.0) 4 4 0 11.6 (10.8 - 11.6) 3 3 0

Dissolved Selenium ug/L 1 ND (ND - ND) 4 0 0 2.2 (2.0 - 2.3) 3 3 0

Total Selenium ug/L 1 ND (ND - 0.8) 4 1 0 2.6 (2.3 - 2.9) 3 3 0

Dissolved Silver ug/L 0.25  0.3 -  60 (WARM, Acute) * ND (ND - ND) 4 0 0 ND (ND - ND) 3 0 0

Total Silver ug/L 0.25 0.3 (0.1 - 0.4) 4 4 0 ND (ND - ND) 3 0 0

Dissolved Thallium ug/L 1 ND (ND - ND) 4 0 0 ND (ND - ND) 3 0 0

Total Thallium ug/L 1 0.2 (ND - 0.4) 4 3 0 ND (ND - ND) 3 0 0

Dissolved Zinc ug/L 1 40 -  450 (WARM, Acute) * 15 (12 - 27) 4 4 0 9 (7 - 11) 3 3 0

Total Zinc ug/L 1 166 (80 - 170) 4 4 0 17 (11 - 20) 3 3 0

*Trace element objectives that are shown as a range are calculated from the measured hardness using procedures established in the CTR.
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

ND = Not detected ND = Not detected

Oil and Grease mg/L 5 3.1 (1.5 - 7.3) 5 5 0 ND (ND - 0.5) 3 1 0

Total Phenols ug/L 1 ND (ND - ND) 4 0 0 ND (ND - ND) 2 0 0

Cyanide mg/L 0.005  0.022 (WARM) ND (ND - 0.0) 5 2 0 ND (ND - ND) 3 0 0

pH NONE 0 6.5 - 8.5 (WARM) 
1

6.8 (6.4 - 7.0) 5 5 1 8.3 (8.2 - 8.7) 3 3 1

Dissolved Oxygen mg/L 5  5 (WARM) 10.1 (8.4 - 12.3) 5 5 0 12.6 (11.3 - 16.1) 3 3 0

Total Coliform MPN/100ml 20 240,000 (90,000 - 300,000) 5 5 0 90,000 (5,000 - 90,000) 3 3 0

Fecal Coliform MPN/100ml 20  400 (REC1) 
3

90,000 (2,200 - 160,000) 5 5 2 9,000 (500 - 24,000) 3 3 3

Fecal Streptococcus MPN/100ml 20 900,000 (16,000 - 900,000) 5 5 0 2,400 (40 - 9,000) 3 3 0

Fecal Enterococcus MPN/100ml 20 300,000 (5,000 - 900,000) 5 5 0 2,400 (40 - 9,000) 3 3 0

Chloride mg/L 2 24 (16 - 27) 5 5 0 160 (155 - 186) 3 3 0

Fluoride mg/L 0.1 0.2 (ND - 0.5) 5 4 0 1.0 (0.7 - 1.1) 3 3 0

Sulfate mg/L 1 27 (13 - 35) 5 5 0 214 (199 - 295) 3 3 0

Alkalinity mg/L 2 34 (33 - 50) 5 5 0 117 (103 - 127) 3 3 0

Hardness mg/L 2 55 (30 - 90) 5 5 0 295 (295 - 372) 3 3 0

Chemical Oxygen Demand mg/L 20 67 (51 - 133) 5 5 0 117 (63 - 675) 3 3 0

Total Petroleum Hydrocarbons mg/L 5 2.1 (0.9 - 9.4) 5 5 0 ND (ND - ND) 3 0 0

Specific Conductance umhos/cm 1 233 (138 - 274) 5 5 0 1,388 (1,378 - 1,670) 3 3 0

Total Dissolved Solids mg/L 2 148 (90 - 164) 5 5 0 846 (792 - 1,036) 3 3 0

Turbidity NTU 0.1 8.8 (6.4 - 20.6) 5 5 0 2.1 (1.8 - 2.7) 3 3 0

Total Suspended Solids mg/L 2 236 (67 - 954) 5 5 0 20 (18 - 92) 3 3 0

Volatile Suspended Solids mg/L 2 89.0 (20.0 - 309.0) 5 5 0 9.0 (5.0 - 44.0) 3 3 0

Methylene Blue Active Substances mg/L 0.5 0.6 (ND - 0.7) 5 4 0 0.3 (0.2 - 0.8) 3 3 0

Total Organic Carbon mg/L 1 15.2 (8.8 - 31.5) 5 5 0 22.1 (8.9 - 33.0) 3 3 0

Biochemical Oxygen Demand mg/L 2 21.1 (13.4 - 39.2) 5 5 0 11.3 (8.4 - 12.4) 3 3 0

Methyl-t-butyl-ether ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Phosphorus mg/L 0.05 0.3 (0.1 - 0.3) 5 5 0 ND (ND - 0.1) 3 1 0

Total Phosphorus mg/L 0.05 0.6 (0.3 - 1.1) 5 5 0 0.2 (ND - 0.3) 3 2 0

Ammonia (as N) mg/L 0.1 0.6 (ND - 2.3) 5 4 0 0.1 (ND - 0.2) 3 2 0

Ammonia (as NH3) mg/L 0.1  1 - 30  (WARM) 
2

0.8 (ND - 2.8) 5 4 0 0.1 (ND - 0.3) 3 2 0

Nitrate + Nitrite N mg/L 0.5 0.8 (0.5 - 1.9) 5 5 0 0.3 (0.2 - 0.4) 3 3 0

Nitrite - N mg/L 0.03 ND (ND - 0.3) 5 2 0 ND (ND - ND) 3 0 0

Kjeldahl-N mg/L 0.1 1.8 (1.0 - 5.2) 5 5 0 1.8 (0.6 - 4.7) 3 3 0

1

2

3 Wet weather suspension of swimming (REC1) applies to fecal coliform objective for 2008-09Event06, 2008-09Event09, and 2008-09Event21.

Notes:

Ammonia objective is calculated from Table 3-2 of the Basin Plan based on measured pH at time of sampling, assuming a temperature of 20 C

pH objective is not to exceed 8.5 nor fall below 6.5; dissolved oxygen objective is a minimum
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Table 4-5.1

2008-2009 Summary of Water Quality Objectives Attainment for Project No. 1232 Tributary Station (TS19)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, WILD, MAR, RARE
Wet Weather Events
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

Dry Weather Events

Table 4-5.1

2008-2009 Summary of Water Quality Objectives Attainment for Project No. 1232 Tributary Station (TS19)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, WILD, MAR, RARE
Wet Weather Events

Dissolved Aluminum ug/L 100 ND (ND - 241.0) 5 2 0 ND (ND - ND) 3 0 0

Total Aluminum ug/L 100 580 (243 - 1,990) 5 5 0 ND (ND - 91) 3 1 0

Dissolved Antimony ug/L 0.5 1.8 (1.7 - 3.3) 5 5 0 1.2 (1.0 - 2.3) 3 3 0

Total Antimony ug/L 0.5 4.0 (2.8 - 6.8) 5 5 0 1.3 (1.1 - 2.4) 3 3 0

Dissolved Arsenic ug/L 1  340 (WARM, Acute) 1.5 (1.2 - 2.1) 5 5 0 3.2 (2.3 - 4.2) 3 3 0

Total Arsenic ug/L 1 2.3 (2.1 - 6.2) 5 5 0 3.2 (2.4 - 4.2) 3 3 0

Dissolved Barium ug/L 10 23 (22 - 38) 5 5 0 95 (92 - 96) 3 3 0

Total Barium ug/L 10 102 (55 - 319) 5 5 0 101 (96 - 102) 3 3 0

Dissolved Beryllium ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Beryllium ug/L 0.5 0.1 (ND - 0.3) 5 3 0 ND (ND - ND) 3 0 0

Dissolved Cadmium ug/L 0.25  1 - 26 (WARM, Acute) * 0.2 (ND - 0.4) 5 4 0 ND (ND - 0.2) 3 1 0

Total Cadmium ug/L 0.25 0.8 (0.5 - 2.8) 5 5 0 ND (ND - 0.2) 3 1 0

Dissolved Chromium ug/L 0.5  204 - 2050 (WARM, Acute) * 2.5 (1.8 - 3.6) 5 5 0 0.9 (0.8 - 4.1) 3 3 0

Total Chromium ug/L 0.5 12.6 (8.0 - 32.3) 5 5 0 1.1 (1.0 - 5.2) 3 3 0

Dissolved Chromium +6 ug/L 5 16 (WARM, Acute) 0.4 (ND - 0.7) 5 3 0 ND (ND - ND) 3 0 0

Total Chromium +6 ug/L 5 0.4 (ND - 0.7) 5 3 0 ND (ND - ND) 3 0 0

Dissolved Copper ug/L 0.5  4- 61     (WARM, Acute) * 13.6 (10.0 - 28.7) 5 5 5 9.5 (7.7 - 15.9) 3 3 0

Total Copper ug/L 0.5 59.4 (36.5 - 235.0) 5 5 0 13.2 (12.9 - 24.4) 3 3 0

Dissolved Iron ug/L 100 124.0 (85.7 - 786.0) 5 5 0 70.9 (56.3 - 72.9) 3 3 0

Total Iron ug/L 100 4,060 (2,110 - 12,300) 5 5 0 156 (125 - 271) 3 3 0

Dissolved Lead ug/L 0.5 14 - 350 (WARM, Acute) * 2.3 (1.4 - 7.0) 5 5 0 0.4 (0.3 - 0.4) 3 3 0

Total Lead ug/L 0.5 31.2 (16.3 - 97.6) 5 5 0 0.9 (0.9 - 1.4) 3 3 0

Dissolved Mercury ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Mercury ug/L 0.5  0.051  (Fish consumption) ND (ND - 0.2) 5 1 1 ND (ND - 0.2) 3 1 1

Dissolved Nickel ug/L 1  150 -  1,800 (WARM, Acute) * 5.0 (2.9 - 10.2) 5 5 0 7.2 (4.4 - 7.9) 3 3 0

Total Nickel ug/L 1 11.1 (8.0 - 30.4) 5 5 0 8.2 (4.8 - 8.5) 3 3 0

Dissolved Selenium ug/L 1 ND (ND - 0.6) 5 1 0 2.4 (2.1 - 2.6) 3 3 0

Total Selenium ug/L 1 0.7 (ND - 1.3) 5 3 0 3.0 (2.2 - 3.1) 3 3 0

Dissolved Silver ug/L 0.25  0.3 -  60 (WARM, Acute) * ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Silver ug/L 0.25 0.2 (ND - 0.7) 5 4 0 ND (ND - ND) 3 0 0

Dissolved Thallium ug/L 1 ND (ND - 99.0) 5 1 0 ND (ND - ND) 3 0 0

Total Thallium ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Zinc ug/L 1 40 -  450 (WARM, Acute) * 130 (112 - 158) 5 5 5 50 (32 - 53) 3 3 0

Total Zinc ug/L 1 414 (282 - 1,540) 5 5 0 51 (36 - 69) 3 3 0

*Trace element objectives that are shown as a range are calculated from the measured hardness using procedures established in the CTR.
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

ND = Not detected ND = Not detected

Oil and Grease mg/L 5 3.7 (1.0 - 4.1) 5 5 0 0.4 (ND - 0.4) 3 2 0

Total Phenols ug/L 1 ND (ND - ND) 4 0 0 ND (ND - ND) 2 0 0

Cyanide mg/L 0.005  0.022 (WARM) ND (ND - 0.0) 5 1 0 0.0 (ND - 0.0) 3 2 0

pH NONE 0 6.5 - 8.5 (WARM) 
1

7.4 (6.6 - 8.8) 5 5 1 8.4 (8.1 - 8.8) 3 3 1

Dissolved Oxygen mg/L 5  5 (WARM) 10.6 (9.2 - 11.2) 5 5 0 15.8 (15.4 - 17.7) 3 3 0

Total Coliform MPN/100ml 20 160,000 (160,000 - 1,600,000) 5 5 0 90,000 (230 - 240,000) 3 3 0

Fecal Coliform MPN/100ml 20  400 (REC1) 
3

22,000 (9,000 - 50,000) 5 5 2 2,800 (20 - 5,000) 3 3 2

Fecal Streptococcus MPN/100ml 20 50,000 (24,000 - 240,000) 5 5 0 230 (170 - 230) 3 3 0

Fecal Enterococcus MPN/100ml 20 35,000 (24,000 - 240,000) 5 5 0 230 (170 - 230) 3 3 0

Chloride mg/L 2 77 (56 - 3,625) 5 5 0 1,193 (975 - 1,302) 3 3 0

Fluoride mg/L 0.1 0.1 (ND - 0.2) 5 3 0 0.9 (0.5 - 1.6) 3 3 0

Sulfate mg/L 1 155 (102 - 820) 5 5 0 2,513 (1,990 - 2,641) 3 3 0

Alkalinity mg/L 2 55 (33 - 72) 5 5 0 199 (176 - 261) 3 3 0

Hardness mg/L 2 110 (75 - 1,315) 5 5 0 1,370 (1,050 - 1,652) 3 3 0

Chemical Oxygen Demand mg/L 20 68 (51 - 343) 5 5 0 197 (124 - 268) 3 3 0

Total Petroleum Hydrocarbons mg/L 5 1.5 (0.8 - 2.3) 5 5 0 ND (ND - ND) 3 0 0

Specific Conductance umhos/cm 1 687 (518 - 10,820) 5 5 0 9,750 (7,080 - 10,830) 3 3 0

Total Dissolved Solids mg/L 2 426 (304 - 6,920) 5 5 0 6,384 (4,630 - 7,380) 3 3 0

Turbidity NTU 0.1 11.5 (4.5 - 25.4) 5 5 0 3.4 (1.4 - 18.9) 3 3 0

Total Suspended Solids mg/L 2 115 (71 - 238) 5 5 0 171 (18 - 187) 3 3 0

Volatile Suspended Solids mg/L 2 24.0 (15.0 - 56.0) 5 5 0 44.0 (8.0 - 69.0) 3 3 0

Methylene Blue Active Substances mg/L 0.5 0.4 (0.3 - 0.7) 5 5 0 0.4 (0.3 - 1.0) 3 3 0

Total Organic Carbon mg/L 1 10.9 (8.1 - 16.8) 5 5 0 27.1 (14.1 - 46.8) 3 3 0

Biochemical Oxygen Demand mg/L 2 7.7 (6.7 - 13.6) 5 5 0 10.8 (6.1 - 82.4) 3 3 0

Methyl-t-butyl-ether ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Phosphorus mg/L 0.05 0.2 (ND - 0.4) 5 4 0 0.1 (ND - 0.1) 3 2 0

Total Phosphorus mg/L 0.05 0.4 (0.3 - 0.6) 5 5 0 0.1 (0.1 - 0.2) 3 3 0

Ammonia (as N) mg/L 0.1 0.3 (ND - 0.4) 5 4 0 ND (ND - 0.6) 3 1 0

Ammonia (as NH3) mg/L 0.1  1 - 30  (WARM) 
2

0.3 (ND - 0.6) 5 4 0 0.1 (ND - 0.7) 3 2 0

Nitrate + Nitrite N mg/L 0.5 1.2 (0.6 - 2.1) 5 5 0 0.5 (0.3 - 0.9) 3 3 0

Nitrite - N mg/L 0.03 ND (ND - 0.0) 5 1 0 ND (ND - 0.3) 3 1 0

Kjeldahl-N mg/L 0.1 1.0 (0.6 - 1.4) 5 5 0 3.0 (1.5 - 4.5) 3 3 0

1

2

3 Wet weather suspension of swimming (REC1) applies to fecal coliform objective for 2008-09Event06, 2008-09Event09, and 2008-09Event21.

Table 4-5.2

2008-2009 Summary of Water Quality Objectives Attainment for PD 669 Tributary Station (TS20)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, WILD, MAR, RARE
Wet Weather Events
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Dry Weather Events

Notes:

Ammonia objective is calculated from Table 3-2 of the Basin Plan based on measured pH at time of sampling, assuming a temperature of 20 C

pH objective is not to exceed 8.5 nor fall below 6.5; dissolved oxygen objective is a minimum
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

Table 4-5.2

2008-2009 Summary of Water Quality Objectives Attainment for PD 669 Tributary Station (TS20)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, WILD, MAR, RARE
Wet Weather Events Dry Weather Events

Dissolved Aluminum ug/L 100 ND (ND - 128.0) 5 1 0 ND (ND - ND) 3 0 0

Total Aluminum ug/L 100 292 (167 - 1,390) 5 5 0 74 (ND - 250) 3 2 0

Dissolved Antimony ug/L 0.5 1.1 (0.8 - 1.4) 5 5 0 1.6 (1.1 - 2.2) 3 3 0

Total Antimony ug/L 0.5 1.8 (1.5 - 2.9) 5 5 0 1.6 (1.2 - 2.3) 3 3 0

Dissolved Arsenic ug/L 1  340 (WARM, Acute) 1.7 (1.5 - 9.0) 5 5 0 5.5 (4.5 - 7.0) 3 3 0

Total Arsenic ug/L 1 2.6 (2.0 - 9.9) 5 5 0 5.6 (4.7 - 7.4) 3 3 0

Dissolved Barium ug/L 10 20 (19 - 28) 5 5 0 58 (48 - 60) 3 3 0

Total Barium ug/L 10 52 (45 - 76) 5 5 0 63 (52 - 70) 3 3 0

Dissolved Beryllium ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Beryllium ug/L 0.5 ND (ND - 0.1) 5 1 0 ND (ND - ND) 3 0 0

Dissolved Cadmium ug/L 0.25  1 - 26 (WARM, Acute) * ND (ND - ND) 5 0 0 ND (ND - 0.4) 3 1 0

Total Cadmium ug/L 0.25 0.2 (ND - 0.4) 5 4 0 ND (ND - 0.4) 3 1 0

Dissolved Chromium ug/L 0.5  204 - 2050 (WARM, Acute) * 1.8 (1.5 - 2.1) 5 5 0 1.7 (1.5 - 2.1) 3 3 0

Total Chromium ug/L 0.5 6.6 (4.9 - 9.8) 5 5 0 2.2 (1.9 - 3.3) 3 3 0

Dissolved Chromium +6 ug/L 5 16 (WARM, Acute) 0.3 (ND - 0.6) 5 3 0 ND (ND - ND) 3 0 0

Total Chromium +6 ug/L 5 0.3 (ND - 0.6) 5 3 0 ND (ND - ND) 3 0 0

Dissolved Copper ug/L 0.5  4- 61     (WARM, Acute) * 10.7 (8.5 - 17.7) 5 5 2 16.2 (16.0 - 19.4) 3 3 0

Total Copper ug/L 0.5 27.9 (23.7 - 52.0) 5 5 0 25.0 (18.9 - 27.7) 3 3 0

Dissolved Iron ug/L 100 89.9 (73.9 - 219.0) 5 5 0 56.2 (50.9 - 83.6) 3 3 0

Total Iron ug/L 100 2,160 (1,560 - 3,490) 5 5 0 183 (153 - 598) 3 3 0

Dissolved Lead ug/L 0.5 14 - 350 (WARM, Acute) * 1.1 (0.9 - 1.8) 5 5 0 0.4 (0.3 - 0.4) 3 3 0

Total Lead ug/L 0.5 9.8 (6.3 - 17.8) 5 5 0 1.0 (0.8 - 1.8) 3 3 0

Dissolved Mercury ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Mercury ug/L 0.5  0.051  (Fish consumption) ND (ND - ND) 5 0 0 0.1 (ND - 0.2) 3 2 2

Dissolved Nickel ug/L 1  150 -  1,800 (WARM, Acute) * 3.8 (2.3 - 5.2) 5 5 0 10.6 (7.3 - 11.9) 3 3 0

Total Nickel ug/L 1 7.3 (5.2 - 11.4) 5 5 0 11.0 (7.8 - 13.4) 3 3 0

Dissolved Selenium ug/L 1 1.6 (ND - 29.2) 5 4 0 17.5 (15.0 - 22.1) 3 3 0

Total Selenium ug/L 1 2.4 (ND - 31.6) 5 4 0 17.8 (15.2 - 22.4) 3 3 0

Dissolved Silver ug/L 0.25  0.3 -  60 (WARM, Acute) * ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Silver ug/L 0.25 ND (ND - 0.3) 5 2 0 ND (ND - ND) 3 0 0

Dissolved Thallium ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Thallium ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Zinc ug/L 1 40 -  450 (WARM, Acute) * 56 (51 - 120) 5 5 0 25 (25 - 77) 3 3 0

Total Zinc ug/L 1 168 (113 - 304) 5 5 0 47 (32 - 80) 3 3 0
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*Trace element objectives that are shown as a range are calculated from the measured hardness using procedures established in the CTR.

RB-AR48243



Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

ND = Not detected ND = Not detected

Oil and Grease mg/L 5 3.3 (1.3 - 5.1) 5 5 0 ND (ND - ND) 3 0 0

Total Phenols ug/L 1 ND (ND - ND) 4 0 0 ND (ND - ND) 2 0 0

Cyanide mg/L 0.005  0.022 (WARM) ND (ND - 0.0) 5 1 0 ND (ND - 0.0) 3 1 0

pH NONE 0 6.5 - 8.5 (WARM) 
1

6.5 (6.1 - 7.2) 5 5 2 8.6 (8.3 - 8.7) 3 3 2

Dissolved Oxygen mg/L 5  5 (WARM) 10.3 (8.7 - 11.8) 5 5 0 9.9 (8.8 - 10.5) 3 3 0

Total Coliform MPN/100ml 20 160,000 (90,000 - 1,600,000) 5 5 0 160,000 (800 - 160,000) 3 3 0

Fecal Coliform MPN/100ml 20  400 (REC1) 
3

16,000 (5,000 - 240,000) 5 5 2 230 (220 - 340) 3 3 0

Fecal Streptococcus MPN/100ml 20 28,000 (9,000 - 1,600,000) 5 5 0 300 (230 - 500) 3 3 0

Fecal Enterococcus MPN/100ml 20 28,000 (9,000 - 1,600,000) 5 5 0 230 (220 - 300) 3 3 0

Chloride mg/L 2 10 (7 - 21) 5 5 0 72 (44 - 79) 3 3 0

Fluoride mg/L 0.1 0.2 (ND - 0.5) 5 4 0 0.6 (0.5 - 1.0) 3 3 0

Sulfate mg/L 1 20 (13 - 42) 5 5 0 147 (64 - 159) 3 3 0

Alkalinity mg/L 2 28 (21 - 44) 5 5 0 186 (149 - 206) 3 3 0

Hardness mg/L 2 50 (40 - 200) 5 5 0 275 (180 - 288) 3 3 0

Chemical Oxygen Demand mg/L 20 56 (32 - 135) 5 5 0 78 (39 - 102) 3 3 0

Total Petroleum Hydrocarbons mg/L 5 4.8 (1.6 - 6.0) 5 5 0 ND (ND - 1.5) 3 1 0

Specific Conductance umhos/cm 1 150 (108 - 282) 5 5 0 968 (600 - 986) 3 3 0

Total Dissolved Solids mg/L 2 96 (66 - 182) 5 5 0 622 (402 - 628) 3 3 0

Turbidity NTU 0.1 11.3 (6.2 - 23.6) 5 5 0 1.8 (1.1 - 3.8) 3 3 0

Total Suspended Solids mg/L 2 373 (111 - 464) 5 5 0 44 (31 - 50) 3 3 0

Volatile Suspended Solids mg/L 2 89.0 (17.0 - 138.0) 5 5 0 18.0 (15.0 - 23.0) 3 3 0

Methylene Blue Active Substances mg/L 0.5 0.5 (0.2 - 0.6) 5 5 0 0.5 (0.3 - 0.9) 3 3 0

Total Organic Carbon mg/L 1 13.2 (6.0 - 34.4) 5 5 0 13.0 (11.7 - 16.6) 3 3 0

Biochemical Oxygen Demand mg/L 2 16.4 (10.2 - 52.4) 5 5 0 7.2 (6.4 - 45.3) 3 3 0

Methyl-t-butyl-ether ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Phosphorus mg/L 0.05 0.2 (0.1 - 0.4) 5 5 0 0.3 (0.1 - 0.3) 3 3 0

Total Phosphorus mg/L 0.05 0.5 (0.4 - 1.4) 5 5 0 0.3 (0.3 - 0.4) 3 3 0

Ammonia (as N) mg/L 0.1 0.6 (0.1 - 2.9) 5 5 0 0.1 (ND - 0.4) 3 2 0

Ammonia (as NH3) mg/L 0.1  1 - 30  (WARM) 
2

0.7 (0.2 - 3.5) 5 5 0 0.1 (ND - 0.5) 3 2 0

Nitrate + Nitrite N mg/L 0.5 0.8 (0.5 - 2.2) 5 5 0 0.8 (0.6 - 0.9) 3 3 0

Nitrite - N mg/L 0.03 0.0 (ND - 0.2) 5 3 0 ND (ND - 0.2) 3 1 0

Kjeldahl-N mg/L 0.1 1.8 (0.9 - 11.1) 5 5 0 1.7 (1.5 - 2.3) 3 3 0

1

2

3 Wet weather suspension of swimming (REC1) applies to fecal coliform objective for 2008-09Event06, 2008-09Event09, and 2008-09Event21.

Notes:

Ammonia objective is calculated from Table 3-2 of the Basin Plan based on measured pH at time of sampling, assuming a temperature of 20 C

pH objective is not to exceed 8.5 nor fall below 6.5; dissolved oxygen objective is a minimum
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Table 4-5.3

2008-2009 Summary of Water Quality Objectives Attainment for Project Nos. 5246 & 74 Tributary Station (TS21)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, WILD, MAR, RARE
Wet Weather Events
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

Dry Weather Events

Table 4-5.3

2008-2009 Summary of Water Quality Objectives Attainment for Project Nos. 5246 & 74 Tributary Station (TS21)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, WILD, MAR, RARE
Wet Weather Events

Dissolved Aluminum ug/L 100 ND (ND - 295.0) 5 1 0 ND (ND - ND) 3 0 0

Total Aluminum ug/L 100 634 (414 - 1,860) 5 5 0 56 (ND - 258) 3 2 0

Dissolved Antimony ug/L 0.5 1.6 (0.9 - 2.8) 5 5 0 2.2 (1.0 - 4.8) 3 3 0

Total Antimony ug/L 0.5 3.8 (1.9 - 5.8) 5 5 0 2.4 (1.1 - 7.2) 3 3 0

Dissolved Arsenic ug/L 1  340 (WARM, Acute) 1.1 (1.0 - 2.1) 5 5 0 2.0 (1.1 - 2.3) 3 3 0

Total Arsenic ug/L 1 2.5 (1.9 - 3.7) 5 5 0 2.1 (1.2 - 2.4) 3 3 0

Dissolved Barium ug/L 10 25 (17 - 41) 5 5 0 72 (51 - 77) 3 3 0

Total Barium ug/L 10 127 (63 - 188) 5 5 0 84 (53 - 105) 3 3 0

Dissolved Beryllium ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Beryllium ug/L 0.5 0.2 (0.2 - 0.3) 5 5 0 ND (ND - ND) 3 0 0

Dissolved Cadmium ug/L 0.25  1 - 26 (WARM, Acute) * 0.1 (0.1 - 0.4) 5 5 0 0.4 (ND - 0.5) 3 2 0

Total Cadmium ug/L 0.25 0.9 (0.4 - 1.6) 5 5 0 0.4 (ND - 2.5) 3 2 0

Dissolved Chromium ug/L 0.5  204 - 2050 (WARM, Acute) * 3.6 (3.0 - 18.5) 5 5 0 2.0 (1.1 - 2.5) 3 3 0

Total Chromium ug/L 0.5 17.8 (14.6 - 32.1) 5 5 0 2.6 (1.3 - 2.7) 3 3 0

Dissolved Chromium +6 ug/L 5 16 (WARM, Acute) 0.8 (ND - 8.2) 5 4 0 0.3 (ND - 0.4) 3 2 0

Total Chromium +6 ug/L 5 0.8 (ND - 8.2) 5 4 0 0.4 (0.3 - 0.5) 3 3 0

Dissolved Copper ug/L 0.5  4- 61     (WARM, Acute) * 17.0 (11.8 - 30.5) 5 5 5 13.1 (8.5 - 17.9) 3 3 0

Total Copper ug/L 0.5 71.0 (41.0 - 147.0) 5 5 0 26.0 (18.3 - 36.8) 3 3 0

Dissolved Iron ug/L 100 275.0 (58.2 - 450.0) 5 5 0 ND (ND - 70.3) 3 1 0

Total Iron ug/L 100 6,060 (3,460 - 7,680) 5 5 0 470 (127 - 666) 3 3 0

Dissolved Lead ug/L 0.5 14 - 350 (WARM, Acute) * 3.3 (2.3 - 6.4) 5 5 0 0.8 (0.4 - 1.3) 3 3 0

Total Lead ug/L 0.5 49.3 (19.9 - 80.9) 5 5 0 5.0 (1.2 - 11.4) 3 3 0

Dissolved Mercury ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Mercury ug/L 0.5  0.051  (Fish consumption) ND (ND - 0.1) 5 1 1 ND (ND - ND) 3 0 0

Dissolved Nickel ug/L 1  150 -  1,800 (WARM, Acute) * 8.4 (2.6 - 23.8) 5 5 0 7.4 (6.5 - 7.9) 3 3 0

Total Nickel ug/L 1 18.9 (8.1 - 36.5) 5 5 0 8.9 (6.5 - 9.2) 3 3 0

Dissolved Selenium ug/L 1 ND (ND - 0.7) 5 2 0 1.1 (0.7 - 1.3) 3 3 0

Total Selenium ug/L 1 ND (ND - 0.9) 5 2 0 1.1 (0.9 - 1.9) 3 3 0

Dissolved Silver ug/L 0.25  0.3 -  60 (WARM, Acute) * ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Silver ug/L 0.25 0.2 (ND - 0.7) 5 3 0 ND (ND - ND) 3 0 0

Dissolved Thallium ug/L 1 ND (ND - 99.0) 5 1 0 ND (ND - ND) 3 0 0

Total Thallium ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Zinc ug/L 1 40 -  450 (WARM, Acute) * 150 (69 - 297) 5 5 5 88 (45 - 113) 3 3 0

Total Zinc ug/L 1 373 (233 - 1,070) 5 5 0 135 (48 - 332) 3 3 0

*Trace element objectives that are shown as a range are calculated from the measured hardness using procedures established in the CTR.
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

ND = Not detected ND = Not detected

Oil and Grease mg/L 5 1.8 (0.4 - 4.8) 5 5 0 0.4 (ND - 0.6) 3 2 0

Total Phenols ug/L 1 ND (ND - ND) 4 0 0 ND (ND - ND) 2 0 0

Cyanide mg/L 0.005  0.022 (WARM) ND (ND - 0.0) 5 2 0 ND (ND - 0.0) 3 1 0

pH NONE 0 6.5 - 8.5 (WARM) 
1

7.5 (6.7 - 8.4) 5 5 0 8.2 (8.0 - 8.8) 3 3 1

Dissolved Oxygen mg/L 5  5 (WARM) 10.8 (9.7 - 11.4) 5 5 0 9.7 (9.0 - 14.4) 3 3 0

Total Coliform MPN/100ml 20 160,000 (9,000 - 500,000) 5 5 0 2,400 (1,300 - 24,000) 3 3 0

Fecal Coliform MPN/100ml 20  400 (REC1) 
3

30,000 (1,300 - 50,000) 5 5 2 230 (80 - 24,000) 3 3 1

Fecal Streptococcus MPN/100ml 20 160,000 (16,000 - 300,000) 5 5 0 300 (130 - 1,300) 3 3 0

Fecal Enterococcus MPN/100ml 20 160,000 (3,500 - 300,000) 5 5 0 220 (130 - 300) 3 3 0

Chloride mg/L 2 27 (13 - 48) 5 5 0 97 (81 - 207) 3 3 0

Fluoride mg/L 0.1 0.3 (0.2 - 0.6) 5 5 0 0.5 (0.3 - 0.6) 3 3 0

Sulfate mg/L 1 47 (18 - 81) 5 5 0 137 (100 - 308) 3 3 0

Alkalinity mg/L 2 55 (33 - 83) 5 5 0 172 (165 - 184) 3 3 0

Hardness mg/L 2 90 (40 - 130) 5 5 0 255 (245 - 392) 3 3 0

Chemical Oxygen Demand mg/L 20 55 (32 - 160) 5 5 0 114 (73 - 457) 3 3 0

Total Petroleum Hydrocarbons mg/L 5 1.3 (ND - 4.0) 5 4 0 ND (ND - ND) 3 0 0

Specific Conductance umhos/cm 1 320 (156 - 522) 5 5 0 1,082 (885 - 1,702) 3 3 0

Total Dissolved Solids mg/L 2 210 (100 - 316) 5 5 0 718 (560 - 1,080) 3 3 0

Turbidity NTU 0.1 8.2 (4.0 - 13.4) 5 5 0 2.8 (1.9 - 18.5) 3 3 0

Total Suspended Solids mg/L 2 94 (47 - 262) 5 5 0 35 (21 - 118) 3 3 0

Volatile Suspended Solids mg/L 2 26.0 (9.0 - 64.0) 5 5 0 12.0 (8.0 - 40.0) 3 3 0

Methylene Blue Active Substances mg/L 0.5 0.3 (ND - 0.5) 5 4 0 0.3 (0.3 - 1.4) 3 3 0

Total Organic Carbon mg/L 1 11.9 (9.6 - 22.1) 5 5 0 28.0 (7.9 - 96.1) 3 3 0

Biochemical Oxygen Demand mg/L 2 9.9 (6.0 - 20.5) 5 5 0 13.9 (9.5 - 38.2) 3 3 0

Methyl-t-butyl-ether ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Phosphorus mg/L 0.05 0.2 (0.1 - 0.4) 5 5 0 0.1 (ND - 0.6) 3 2 0

Total Phosphorus mg/L 0.05 0.5 (0.3 - 0.6) 5 5 0 0.5 (0.2 - 0.6) 3 3 0

Ammonia (as N) mg/L 0.1 0.3 (ND - 1.3) 5 4 0 0.1 (ND - 0.2) 3 2 0

Ammonia (as NH3) mg/L 0.1  1 - 30  (WARM) 
2

0.4 (ND - 1.5) 5 4 0 0.2 (ND - 0.3) 3 2 0

Nitrate + Nitrite N mg/L 0.5 0.9 (0.6 - 1.2) 5 5 0 0.2 (0.2 - 0.3) 3 3 0

Nitrite - N mg/L 0.03 ND (ND - 0.1) 5 1 0 ND (ND - ND) 3 0 0

Kjeldahl-N mg/L 0.1 1.2 (1.0 - 4.9) 5 5 0 2.3 (1.5 - 2.9) 3 3 0

1

2

3 Wet weather suspension of swimming (REC1) applies to fecal coliform objective for 2008-09Event06, 2008-09Event09, and 2008-09Event21.

Table 4-5.4

2008-2009 Summary of Water Quality Objectives Attainment for PD 21 - Hollypark Drain Tributary Station (TS22)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, WILD, MAR, RARE
Wet Weather Events
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Dry Weather Events

Notes:

Ammonia objective is calculated from Table 3-2 of the Basin Plan based on measured pH at time of sampling, assuming a temperature of 20 C

pH objective is not to exceed 8.5 nor fall below 6.5; dissolved oxygen objective is a minimum
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

Table 4-5.4

2008-2009 Summary of Water Quality Objectives Attainment for PD 21 - Hollypark Drain Tributary Station (TS22)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, WILD, MAR, RARE
Wet Weather Events Dry Weather Events

Dissolved Aluminum ug/L 100 ND (ND - 174.0) 5 1 0 ND (ND - 60.5) 3 1 0

Total Aluminum ug/L 100 465 (109 - 1,430) 5 5 0 108 (ND - 166) 3 2 0

Dissolved Antimony ug/L 0.5 1.3 (0.9 - 1.5) 5 5 0 1.9 (0.8 - 3.3) 3 3 0

Total Antimony ug/L 0.5 1.8 (1.5 - 3.2) 5 5 0 1.9 (0.9 - 3.3) 3 3 0

Dissolved Arsenic ug/L 1  340 (WARM, Acute) 1.6 (1.2 - 1.8) 5 5 0 3.4 (2.0 - 4.0) 3 3 0

Total Arsenic ug/L 1 1.8 (1.8 - 2.8) 5 5 0 3.8 (2.0 - 4.2) 3 3 0

Dissolved Barium ug/L 10 32 (18 - 43) 5 5 0 90 (60 - 107) 3 3 0

Total Barium ug/L 10 57 (50 - 131) 5 5 0 95 (67 - 116) 3 3 0

Dissolved Beryllium ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Beryllium ug/L 0.5 ND (ND - 0.2) 5 1 0 ND (ND - ND) 3 0 0

Dissolved Cadmium ug/L 0.25  1 - 26 (WARM, Acute) * ND (ND - 0.2) 5 1 0 0.2 (ND - 0.2) 3 2 0

Total Cadmium ug/L 0.25 0.3 (0.2 - 1.1) 5 5 0 0.2 (0.1 - 0.3) 3 3 0

Dissolved Chromium ug/L 0.5  204 - 2050 (WARM, Acute) * 2.1 (1.5 - 2.4) 5 5 0 2.0 (1.0 - 4.1) 3 3 0

Total Chromium ug/L 0.5 7.2 (3.7 - 11.5) 5 5 0 2.3 (1.7 - 5.6) 3 3 0

Dissolved Chromium +6 ug/L 5 16 (WARM, Acute) 0.4 (ND - 0.6) 5 3 0 ND (ND - ND) 3 0 0

Total Chromium +6 ug/L 5 0.4 (ND - 0.6) 5 3 0 ND (ND - ND) 3 0 0

Dissolved Copper ug/L 0.5  4- 61     (WARM, Acute) * 12.0 (9.4 - 13.8) 5 5 2 11.3 (10.6 - 32.4) 3 3 0

Total Copper ug/L 0.5 34.5 (23.5 - 78.5) 5 5 0 18.0 (15.2 - 43.3) 3 3 0

Dissolved Iron ug/L 100 87.2 (57.1 - 201.0) 5 5 0 53.4 (ND - 399.0) 3 2 0

Total Iron ug/L 100 2,880 (923 - 6,980) 5 5 0 312 (109 - 995) 3 3 0

Dissolved Lead ug/L 0.5 14 - 350 (WARM, Acute) * 1.5 (1.0 - 2.0) 5 5 0 0.5 (0.4 - 1.8) 3 3 0

Total Lead ug/L 0.5 13.7 (5.2 - 34.1) 5 5 0 1.4 (1.1 - 3.2) 3 3 0

Dissolved Mercury ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Mercury ug/L 0.5  0.051  (Fish consumption) ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Nickel ug/L 1  150 -  1,800 (WARM, Acute) * 3.4 (2.5 - 7.5) 5 5 0 6.8 (3.6 - 14.8) 3 3 0

Total Nickel ug/L 1 7.8 (5.0 - 17.2) 5 5 0 9.0 (4.5 - 16.0) 3 3 0

Dissolved Selenium ug/L 1 ND (ND - 0.8) 5 2 0 1.6 (1.2 - 2.2) 3 3 0

Total Selenium ug/L 1 0.5 (ND - 1.0) 5 3 0 1.8 (1.4 - 2.3) 3 3 0

Dissolved Silver ug/L 0.25  0.3 -  60 (WARM, Acute) * ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Silver ug/L 0.25 ND (ND - 0.3) 5 1 0 ND (ND - ND) 3 0 0

Dissolved Thallium ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Thallium ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Zinc ug/L 1 40 -  450 (WARM, Acute) * 64 (42 - 74) 5 5 1 26 (22 - 30) 3 3 0

Total Zinc ug/L 1 214 (90 - 395) 5 5 0 34 (33 - 42) 3 3 0
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*Trace element objectives that are shown as a range are calculated from the measured hardness using procedures established in the CTR.
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

ND = Not detected ND = Not detected

Oil and Grease mg/L 5 1.2 (1.0 - 7.4) 5 5 0 ND (ND - 0.4) 3 1 0

Total Phenols ug/L 1 ND (ND - ND) 4 0 0 ND (ND - ND) 2 0 0

Cyanide mg/L 0.005  0.022 (WARM) ND (ND - 0.0) 5 2 0 ND (ND - ND) 3 0 0

pH NONE 0 6.5 - 8.5 (WARM) 
1

7.8 (6.8 - 9.5) 5 5 1 8.7 (8.2 - 8.9) 3 3 2

Dissolved Oxygen mg/L 5  5 (WARM) 11.4 (9.2 - 12.0) 5 5 0 14.2 (10.4 - 20.3) 3 3 0

Total Coliform MPN/100ml 20 240,000 (50,000 - 280,000) 5 5 0 800 (230 - 3,500) 3 3 0

Fecal Coliform MPN/100ml 20  400 (REC1) 
3

22,000 (2,800 - 160,000) 5 5 2 130 (20 - 230) 3 3 0

Fecal Streptococcus MPN/100ml 20 160,000 (16,000 - 240,000) 5 5 0 9,000 (800 - 24,000) 3 3 0

Fecal Enterococcus MPN/100ml 20 160,000 (16,000 - 240,000) 5 5 0 2,800 (800 - 9,000) 3 3 0

Chloride mg/L 2 40 (9 - 57) 5 5 0 90 (86 - 130) 3 3 0

Fluoride mg/L 0.1 0.1 (ND - 0.3) 5 4 0 0.6 (0.3 - 0.6) 3 3 0

Sulfate mg/L 1 43 (11 - 67) 5 5 0 149 (121 - 151) 3 3 0

Alkalinity mg/L 2 62 (28 - 89) 5 5 0 179 (179 - 182) 3 3 0

Hardness mg/L 2 100 (30 - 123) 5 5 0 265 (230 - 280) 3 3 0

Chemical Oxygen Demand mg/L 20 48 (24 - 149) 5 5 0 72 (59 - 80) 3 3 0

Total Petroleum Hydrocarbons mg/L 5 1.3 (0.5 - 11.3) 5 5 0 ND (ND - ND) 3 0 0

Specific Conductance umhos/cm 1 389 (ND - 472) 5 4 0 979 (908 - 1,181) 3 3 0

Total Dissolved Solids mg/L 2 234 (ND - 280) 5 4 0 616 (590 - 708) 3 3 0

Turbidity NTU 0.1 6.2 (3.8 - 9.6) 5 5 0 1.7 (1.6 - 2.3) 3 3 0

Total Suspended Solids mg/L 2 25 (20 - 114) 5 5 0 22 (9 - 35) 3 3 0

Volatile Suspended Solids mg/L 2 13.0 (5.0 - 40.0) 5 5 0 7.0 (7.0 - 17.0) 3 3 0

Methylene Blue Active Substances mg/L 0.5 0.4 (0.2 - 0.9) 5 5 0 0.3 (0.3 - 0.3) 3 3 0

Total Organic Carbon mg/L 1 9.6 (5.5 - 86.7) 5 5 0 9.6 (6.6 - 16.1) 3 3 0

Biochemical Oxygen Demand mg/L 2 6.6 (5.0 - 16.4) 5 5 0 6.4 (4.0 - 11.8) 3 3 0

Methyl-t-butyl-ether ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Phosphorus mg/L 0.05 0.2 (0.1 - 0.5) 5 5 0 0.1 (ND - 0.2) 3 2 0

Total Phosphorus mg/L 0.05 0.3 (0.1 - 0.7) 5 5 0 0.2 (ND - 0.3) 3 2 0

Ammonia (as N) mg/L 0.1 0.2 (ND - 0.3) 5 3 0 ND (ND - 0.2) 3 1 0

Ammonia (as NH3) mg/L 0.1  1 - 30  (WARM) 
2

0.2 (ND - 0.3) 5 3 0 ND (ND - 0.2) 3 1 0

Nitrate + Nitrite N mg/L 0.5 0.7 (0.4 - 1.2) 5 5 0 0.3 (0.2 - 0.3) 3 3 0

Nitrite - N mg/L 0.03 ND (ND - 0.1) 5 1 0 ND (ND - ND) 3 0 0

Kjeldahl-N mg/L 0.1 0.8 (ND - 2.3) 5 4 0 1.2 (0.9 - 1.2) 3 3 0

1

2

3 Wet weather suspension of swimming (REC1) applies to fecal coliform objective for 2008-09Event06, 2008-09Event09, and 2008-09Event21.

Notes:

Ammonia objective is calculated from Table 3-2 of the Basin Plan based on measured pH at time of sampling, assuming a temperature of 20 C

pH objective is not to exceed 8.5 nor fall below 6.5; dissolved oxygen objective is a minimum
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Table 4-5.5

2008-2009 Summary of Water Quality Objectives Attainment for D.D.I. 8 Tributary Station (TS23)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, WILD, MAR, RARE
Wet Weather Events
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

Dry Weather Events

Table 4-5.5

2008-2009 Summary of Water Quality Objectives Attainment for D.D.I. 8 Tributary Station (TS23)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, WILD, MAR, RARE
Wet Weather Events

Dissolved Aluminum ug/L 100 ND (ND - 94.5) 5 1 0 ND (ND - ND) 3 0 0

Total Aluminum ug/L 100 148 (ND - 343) 5 4 0 ND (ND - 117) 3 1 0

Dissolved Antimony ug/L 0.5 2.0 (1.2 - 3.3) 5 5 0 1.4 (1.0 - 1.8) 3 3 0

Total Antimony ug/L 0.5 3.0 (2.5 - 4.0) 5 5 0 1.4 (1.1 - 1.9) 3 3 0

Dissolved Arsenic ug/L 1  340 (WARM, Acute) 1.5 (1.1 - 1.7) 5 5 0 1.2 (1.2 - 1.3) 3 3 0

Total Arsenic ug/L 1 1.7 (1.5 - 2.0) 5 5 0 1.3 (1.2 - 1.3) 3 3 0

Dissolved Barium ug/L 10 35 (15 - 43) 5 5 0 78 (66 - 80) 3 3 0

Total Barium ug/L 10 50 (34 - 78) 5 5 0 82 (68 - 85) 3 3 0

Dissolved Beryllium ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Beryllium ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Cadmium ug/L 0.25  1 - 26 (WARM, Acute) * 0.2 (0.2 - 0.7) 5 5 0 ND (ND - 0.2) 3 1 0

Total Cadmium ug/L 0.25 0.5 (0.2 - 0.8) 5 5 0 0.1 (0.1 - 0.2) 3 3 0

Dissolved Chromium ug/L 0.5  204 - 2050 (WARM, Acute) * 2.8 (2.1 - 3.9) 5 5 0 0.7 (0.6 - 3.7) 3 3 0

Total Chromium ug/L 0.5 6.8 (3.2 - 10.6) 5 5 0 2.2 (0.9 - 4.1) 3 3 0

Dissolved Chromium +6 ug/L 5 16 (WARM, Acute) 1.2 (0.5 - 1.3) 5 5 0 0.4 (ND - 0.5) 3 2 0

Total Chromium +6 ug/L 5 1.2 (0.5 - 1.3) 5 5 0 0.4 (ND - 0.5) 3 2 0

Dissolved Copper ug/L 0.5  4- 61     (WARM, Acute) * 17.4 (10.3 - 37.7) 5 5 4 12.7 (10.4 - 14.0) 3 3 0

Total Copper ug/L 0.5 42.8 (24.6 - 56.7) 5 5 0 20.3 (14.0 - 21.4) 3 3 0

Dissolved Iron ug/L 100 50.1 (ND - 600.0) 5 3 0 ND (ND - ND) 3 0 0

Total Iron ug/L 100 1,420 (275 - 2,670) 5 5 0 205 (100 - 292) 3 3 0

Dissolved Lead ug/L 0.5 14 - 350 (WARM, Acute) * 2.2 (1.1 - 16.9) 5 5 0 0.4 (0.4 - 0.4) 3 3 0

Total Lead ug/L 0.5 13.1 (3.3 - 26.0) 5 5 0 2.5 (1.8 - 4.3) 3 3 0

Dissolved Mercury ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Mercury ug/L 0.5  0.051  (Fish consumption) ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Nickel ug/L 1  150 -  1,800 (WARM, Acute) * 2.6 (2.1 - 9.8) 5 5 0 4.4 (4.0 - 4.5) 3 3 0

Total Nickel ug/L 1 6.6 (3.2 - 11.1) 5 5 0 5.0 (4.5 - 5.0) 3 3 0

Dissolved Selenium ug/L 1 ND (ND - 0.9) 5 1 0 1.1 (0.9 - 1.6) 3 3 0

Total Selenium ug/L 1 ND (ND - 1.0) 5 2 0 1.2 (1.2 - 1.9) 3 3 0

Dissolved Silver ug/L 0.25  0.3 -  60 (WARM, Acute) * ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Silver ug/L 0.25 ND (ND - 0.2) 5 2 0 ND (ND - ND) 3 0 0

Dissolved Thallium ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Thallium ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Zinc ug/L 1 40 -  450 (WARM, Acute) * 101 (28 - 285) 5 5 2 39 (25 - 59) 3 3 0

Total Zinc ug/L 1 203 (52 - 292) 5 5 0 100 (27 - 108) 3 3 0

*Trace element objectives that are shown as a range are calculated from the measured hardness using procedures established in the CTR.
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

ND = Not detected ND = Not detected

Oil and Grease mg/L 5 2.5 (1.2 - 4.1) 5 5 0 0.8 (0.7 - 1.1) 3 3 0

Total Phenols ug/L 1 ND (ND - 0.2) 4 0 0 ND (ND - ND) 2 0 0

Cyanide mg/L 0.005  0.022 (WARM) ND (ND - 0.0) 5 1 0 ND (ND - 0.0) 3 1 0

pH NONE 0 6.5 - 8.5 (WARM) 
1

6.9 (6.3 - 8.4) 5 5 1 8.6 (8.1 - 9.3) 3 3 2

Dissolved Oxygen mg/L 5  5 (WARM) 10.3 (8.7 - 11.8) 5 5 0 9.7 (9.3 - 10.6) 3 3 0

Total Coliform MPN/100ml 20 50,000 (5,000 - 90,000) 5 5 0 50,000 (9,000 - 170,000) 3 3 0

Fecal Coliform MPN/100ml 20  400 (REC1) 
3

2,200 (1,300 - 16,000) 5 5 2 130 (110 - 230) 3 3 0

Fecal Streptococcus MPN/100ml 20 5,000 (800 - 17,000) 5 5 0 800 (230 - 1,300) 3 3 0

Fecal Enterococcus MPN/100ml 20 5,000 (500 - 17,000) 5 5 0 800 (230 - 1,300) 3 3 0

Chloride mg/L 2 15 (7 - 88) 5 5 0 112 (110 - 134) 3 3 0

Fluoride mg/L 0.1 0.2 (ND - 0.4) 5 4 0 0.8 (0.7 - 1.1) 3 3 0

Sulfate mg/L 1 15 (9 - 88) 5 5 0 122 (16 - 148) 3 3 0

Alkalinity mg/L 2 28 (21 - 116) 5 5 0 127 (124 - 131) 3 3 0

Hardness mg/L 2 40 (30 - 180) 5 5 0 232 (200 - 235) 3 3 0

Chemical Oxygen Demand mg/L 20 74 (19 - 121) 5 5 0 75 (46 - 128) 3 3 0

Total Petroleum Hydrocarbons mg/L 5 2.3 (2.0 - 3.5) 5 5 0 ND (ND - 0.9) 3 1 0

Specific Conductance umhos/cm 1 140 (97 - 708) 5 5 0 1,003 (887 - 1,069) 3 3 0

Total Dissolved Solids mg/L 2 88 (62 - 452) 5 5 0 642 (540 - 644) 3 3 0

Turbidity NTU 0.1 10.8 (5.0 - 15.2) 5 5 0 3.2 (1.5 - 23.2) 3 3 0

Total Suspended Solids mg/L 2 77 (11 - 106) 5 5 0 8 (5 - 141) 3 3 0

Volatile Suspended Solids mg/L 2 25.0 (2.0 - 40.0) 5 5 0 6.0 (2.0 - 18.0) 3 3 0

Methylene Blue Active Substances mg/L 0.5 0.5 (ND - 0.5) 5 4 0 0.2 (0.1 - 0.4) 3 3 0

Total Organic Carbon mg/L 1 10.6 (7.2 - 25.9) 5 5 0 14.8 (7.8 - 15.7) 3 3 0

Biochemical Oxygen Demand mg/L 2 11.4 (8.2 - 55.3) 5 5 0 21.8 (10.1 - 37.4) 3 3 0

Methyl-t-butyl-ether ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Phosphorus mg/L 0.05 0.2 (0.1 - 0.4) 5 5 0 0.2 (0.1 - 0.4) 3 3 0

Total Phosphorus mg/L 0.05 0.4 (0.2 - 0.9) 5 5 0 0.4 (0.1 - 0.5) 3 3 0

Ammonia (as N) mg/L 0.1 0.2 (ND - 1.1) 5 3 0 1.4 (0.4 - 2.1) 3 3 0

Ammonia (as NH3) mg/L 0.1  1 - 30  (WARM) 
2

0.2 (ND - 1.3) 5 3 0 1.7 (0.5 - 2.5) 3 3 1

Nitrate + Nitrite N mg/L 0.5 1.1 (0.7 - 2.4) 5 5 0 2.7 (1.9 - 5.9) 3 3 0

Nitrite - N mg/L 0.03 0.0 (ND - 0.5) 5 3 0 ND (ND - 0.2) 3 1 0

Kjeldahl-N mg/L 0.1 0.8 (0.8 - 4.6) 5 5 0 3.1 (2.0 - 3.1) 3 3 0

1

2

3 Wet weather suspension of swimming (REC1) applies to fecal coliform objective for 2008-09Event06, 2008-09Event09, and 2008-09Event21.

Table 4-5.6

2008-2009 Summary of Water Quality Objectives Attainment for Domniguez Channel at 116th St. Tributary Station (TS24)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, WILD, MAR, RARE
Wet Weather Events
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Dry Weather Events

Notes:

Ammonia objective is calculated from Table 3-2 of the Basin Plan based on measured pH at time of sampling, assuming a temperature of 20 C

pH objective is not to exceed 8.5 nor fall below 6.5; dissolved oxygen objective is a minimum
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Constituent Units PQL Applicable Objective Median (Range) # Mes. # Det.

#Not

Attain. Median (Range) # Mes. # Det.

#Not

Attain.

Table 4-5.6

2008-2009 Summary of Water Quality Objectives Attainment for Domniguez Channel at 116th St. Tributary Station (TS24)

Beneficial Uses: IND, PROC, GWR, REC1, REC2, WARM, WILD, MAR, RARE
Wet Weather Events Dry Weather Events

Dissolved Aluminum ug/L 100 ND (ND - 135.0) 5 1 0 ND (ND - 75.0) 3 1 0

Total Aluminum ug/L 100 183 (75 - 1,690) 5 5 0 137 (ND - 448) 3 2 0

Dissolved Antimony ug/L 0.5 3.1 (1.9 - 5.9) 5 5 0 1.9 (1.7 - 4.4) 3 3 0

Total Antimony ug/L 0.5 4.4 (3.8 - 7.8) 5 5 0 2.1 (1.8 - 4.7) 3 3 0

Dissolved Arsenic ug/L 1  340 (WARM, Acute) 1.2 (1.0 - 1.6) 5 5 0 2.2 (1.7 - 2.5) 3 3 0

Total Arsenic ug/L 1 1.6 (1.5 - 1.7) 5 5 0 2.7 (1.8 - 2.7) 3 3 0

Dissolved Barium ug/L 10 18 (15 - 49) 5 5 0 61 (58 - 68) 3 3 0

Total Barium ug/L 10 51 (43 - 65) 5 5 0 65 (61 - 93) 3 3 0

Dissolved Beryllium ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Beryllium ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Cadmium ug/L 0.25  1 - 26 (WARM, Acute) * 0.4 (0.3 - 0.7) 5 5 0 0.4 (ND - 0.5) 3 2 0

Total Cadmium ug/L 0.25 0.8 (0.5 - 1.1) 5 5 0 0.6 (0.1 - 0.7) 3 3 0

Dissolved Chromium ug/L 0.5  204 - 2050 (WARM, Acute) * 2.9 (1.7 - 3.4) 5 5 0 3.2 (0.6 - 3.4) 3 3 0

Total Chromium ug/L 0.5 7.7 (3.6 - 10.4) 5 5 0 4.1 (0.7 - 11.0) 3 3 0

Dissolved Chromium +6 ug/L 5 16 (WARM, Acute) 1.4 (ND - 1.8) 5 4 0 ND (ND - 1.4) 3 1 0

Total Chromium +6 ug/L 5 1.4 (ND - 1.8) 5 4 0 ND (ND - 1.4) 3 1 0

Dissolved Copper ug/L 0.5  4- 61     (WARM, Acute) * 35.6 (28.7 - 71.4) 5 5 5 26.9 (18.2 - 68.4) 3 3 2

Total Copper ug/L 0.5 70.4 (50.8 - 133.0) 5 5 0 37.8 (24.2 - 80.7) 3 3 0

Dissolved Iron ug/L 100 76.6 (69.3 - 112.0) 5 5 0 66.1 (63.9 - 538.0) 3 3 0

Total Iron ug/L 100 1,720 (493 - 2,420) 5 5 0 407 (147 - 2,920) 3 3 0

Dissolved Lead ug/L 0.5 14 - 350 (WARM, Acute) * 1.3 (0.7 - 1.9) 5 5 0 0.3 (0.3 - 6.1) 3 3 0

Total Lead ug/L 0.5 11.2 (3.7 - 15.6) 5 5 0 2.6 (0.6 - 18.2) 3 3 0

Dissolved Mercury ug/L 0.5 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Mercury ug/L 0.5  0.051  (Fish consumption) ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Nickel ug/L 1  150 -  1,800 (WARM, Acute) * 3.2 (2.2 - 7.8) 5 5 0 5.2 (5.1 - 10.3) 3 3 0

Total Nickel ug/L 1 6.3 (5.8 - 10.6) 5 5 0 7.7 (6.1 - 11.0) 3 3 0

Dissolved Selenium ug/L 1 ND (ND - 1.1) 5 1 0 1.4 (1.0 - 1.5) 3 3 0

Total Selenium ug/L 1 ND (ND - 1.3) 5 2 0 1.6 (1.2 - 1.7) 3 3 0

Dissolved Silver ug/L 0.25  0.3 -  60 (WARM, Acute) * ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Silver ug/L 0.25 ND (ND - 0.2) 5 1 0 ND (ND - ND) 3 0 0

Dissolved Thallium ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Total Thallium ug/L 1 ND (ND - ND) 5 0 0 ND (ND - ND) 3 0 0

Dissolved Zinc ug/L 1 40 -  450 (WARM, Acute) * 183 (155 - 474) 5 5 4 88 (35 - 160) 3 3 0

Total Zinc ug/L 1 337 (250 - 704) 5 5 0 135 (38 - 186) 3 3 0
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*Trace element objectives that are shown as a range are calculated from the measured hardness using procedures established in the CTR.
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Table 4-6a. Summary of Toxicity Results - Dry Weather
 

Dry Weather TOXICITY No. 1
Chronic Ceriodaphnia Survival &
Reproduction Bioassay

Survival

NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
IC25 % 31.25 > 100 > 100
IC50 % > 100 > 100 > 100
LC50 > 100 > 100 > 100 > 100

Reproduction

NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
IC25 % > 100 > 100 > 100
IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Chronic Sea Urchin Fertilization Bioassay
NOEC % < 6.00 100 50.00 50.00 25.00 50.00 < 6.00

TU < 1.00 < 1.00 < 2.00 < 2.00 < 2.00 < 2.00 < 1.00
IC25 % > 100 > 100 > 100
IC50 % > 100 > 100 > 100
EC50  > 50.00 > 50.00 > 50.00 > 50.00

Dry Weather TOXICITY No. 2
Chronic Ceriodaphnia Survival &
Reproduction Bioassay

Survival

NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
EC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Reproduction

NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Chronic Sea Urchin Fertilization Bioassay
NOEC % > 55.2 > 55.2 25.00 > 55.2 > 55.2 50.00 > 55.2

TU < 1.81 < 1.81 2.41 < 1.81 < 1.81 < 1.81 < 1.81
EC50 % > 55.2 > 55.2 41.5 > 55.2 > 55.2 > 55.2 > 55.2

Class Constituent

S01

TU calculated as 100 / IC50, 100/LC50, or 100/EC50 as appropriate

2008-09Event15

Malibu Creek

2008-09Event15

Los Angeles 
River

2008-09Event15

Units
San Gabriel 

River

S13 S14S02 S10

Coyote Creek
Ballona 
Creek

2008-09Event15

Santa Clara 
River

2008-09Event15

S28 S29

Dominguez 
Channel

2008-09Event15

2008-09Event30 2008-09Event30 2008-09Event30 2008-09Event30 2008-09Event30

2008-09Event15

2008-09Event30 2008-09Event30
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Table 4-6b. Summary of Toxicity Results - Wet Weather

Wet Weather TOXICITY No. 1
Chronic Ceriodaphnia Survival &
Reproduction Bioassay

Survival

NOEC % 100 50.00 100 100 100 100 100
TU < 1.00 1.16 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
IC25 % 28.13 68.27 80.36 28.13 > 100 > 100 > 100
IC50 % > 100 86.54 > 100 > 100 > 100 > 100 > 100

Reproduction

NOEC % 100 50.00 100 100 100 100 100
TU < 1.00 1.06 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
IC25 % 30.87 72.15 > 100 > 100 > 100 > 100 > 100
IC50 % > 100 94.31 > 100 > 100 > 100 > 100 > 100

Chronic Sea Urchin Fertilization Bioassay
NOEC % < 50.00 < 50.00 < 50.00 < 50.00 < 50.00 100.00 100

TU 3.13 2.20 3.29 2.45 3.02 < 1.00 < 1.00
IC25 % 15.97 22.72 15.17 20.35 16.53 30.73 > 100.00
IC50 % 31.90 45.44 30.34 40.70 33.05 > 100 > 100

Wet Weather TOXICITY No. 2
Chronic Ceriodaphnia Survival &
Reproduction Bioassay

Survival

NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
LC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
LC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Reproduction

NOEC % 100 100 100 100 100 100 100
TU < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00
IC25 % > 100 > 100 > 100 > 100
IC50 % > 100 > 100 > 100 > 100
LC25 % > 100 > 100 > 100
LC50 % > 100 > 100 > 100

Chronic Sea Urchin Fertilization Bioassay
NOEC % 25.00 50.00 25.00 50.00 50.00 12.50 6.25

TU < 2.00 < 2.00 < 2.00 < 2.00 < 2.00 < 2.00 < 2.00
EC25 % > 50.00 > 50.00 > 50.00 > 50.00 > 50.00 > 50.00 18.40
EC50  % > 50.00 > 50.00 > 50.00 > 50.00 > 50.00 > 50.00 > 50.00

2008-09Event21 2008-09Event21 2008-09Event21 2008-09Event21

Santa Clara 
River

2008-09Event06

S28 S29

Malibu Creek

2008-09Event03

Los Angeles 
River

2008-09Event03

San Gabriel 
River

S13 S14

2008-09Event03

Class Constituent Dominguez 
Channel

S02 S10

Coyote CreekBallona Creek

S01

Units

TU calculated as 100 / IC50, 100/LC50, or 100/EC50 as appropriate

2008-09Event03 2008-09Event03 2008-09Event03

2008-09Event21 2008-09Event21 2008-09Event21

RB-AR48253



 Event ID Ballona Creek (S01) Malibu Creek (S02) Los Angeles River (S10) Coyote Creek 
(S13) San Gabriel River (S14) Dominguez Channel (S28) Santa Clara River 

(S29)

2008-09Event03 14 14 374 1038 16 281 -

2008-09Event06 602 69 820 159 211 169 518

        2008-09Event09 252 478 - 431 261 121 1983

2008-09Event10 - - 95 87 - 104 -

2008-09Event11 38 7 93 27 64 104 -

2008-09Event18 223 11 125 202 55 206 -

2008-09Event21 384 493 486 235 113 152 718

2008-09Event22 77 31 136 90 74 76 -

2008-09Event23 229 54 221 191 156 253 644

2008-09Event24 115 282 252 85 87 66 -

2008-09Event26 175 9 686 97 76 - -

2008-09Event15 5 5 27 9 13 21 3

2008-09Event30 13 2 16 17 21 63 5

2008-09Event36 140 6 18 6 17 5 5

"-" indicates no available data
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Station Name and Number

Table 4-7
2008-2009 Total Suspended Solids Results for Mass Emissions Stations
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2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event10 2008-09Event11 2008-09Event18 2008-09Event21 2008-09Event22 2008-09Event23 2008-09Event24 2008-09Event26 2008-09Event15 2008-09Event30 2008-09Event36
Ballona Creek (S01) 1865637.98 2123474.83 1423133.98 - - - 929581.53 - 224397.64 - - 99366.96 465872.16 422029.42
Malibu Creek (S02) 205612.63 1402100.80 2017769.92 - - - 3254978.75 - 491468.75 - - 37932.72 135879.31 56330.78
Los Angeles River (S10) 863723.74 3842785.27 - - - - 7663315.89 - 398977.12 - - 395749.17 1261962.68 2046817.78
Coyote Creek (S13) 277072.45 2114477.07 3031285.28 - - - 1937914.91 - 213780.45 - - 49719.04 122515.58 350989.61
San Gabriel River (S14) 176772.03 455970.16 2112892.28 - - - 2108834.44 - 1594066.68 - - 51296.63 238656.84 44696.38
Dominguez Channel (S28) 92714.58 16813.00 190052.32 - - - 139882.84 - 27656.93 - - 13868.43 19822.26 26998.90
Santa Clara River (S29) - 14953.23 9615.59 - - - 9597.08 - 2080.31 - - 21364.72 22447.99 -

Ballona Creek (S01) 51013.54 5557964.55 2939588.21 - 47125.00 562016.89 4353162.28 155502.63 321169.12 926265.96 256532.03 600.04 6897.88 67757.02
Malibu Creek (S02) 1088.72 58704.46 956839.31 - 2388.06 4617.90 1624194.86 22843.42 26070.05 1394431.88 1908.48 140.08 224.97 194.47
Los Angeles River (S10) 841230.93 27641087.00 - 241300.47 279708.87 447541.06 25863691.13 758872.88 658014.51 9538973.87 2183998.37 15853.45 30226.65 48863.02
Coyote Creek (S13) 1198338.36 1514422.77 8064715.79 104827.69 32526.02 550549.65 2776890.26 221995.08 304716.91 978385.40 73202.60 389.78 2187.78 1754.95
San Gabriel River (S14) 5105.33 534498.35 1826042.67 - 62598.67 84474.91 1113543.42 235303.51 857497.94 361495.15 128275.84 872.85 9712.78 1225.55
Dominguez Channel (S28) 224593.07 20589.84 359317.67 30454.14 19075.49 108263.04 259295.02 44516.82 85331.74 229542.50 - 402.26 1541.73 185.94
Santa Clara River (S29) - 44515.95 140203.74 - - - 50666.95 - 10305.55 - - 79.13 139.95 -

Ballona Creek (S01) 932.82 1061.74 711.57 - - - 464.79 - 112.20 - - 49.68 232.94 211.01
Malibu Creek (S02) 102.81 701.05 1008.88 - - - 1627.49 - 245.73 - - 18.97 67.94 28.17
Los Angeles River (S10) 431.86 1921.39 - - - - 3831.66 - 199.49 - - 197.87 630.98 1023.41
Coyote Creek (S13) 138.54 1057.24 1515.64 - - - 968.96 - 106.89 - - 24.86 61.26 175.49
San Gabriel River (S14) 88.39 227.99 1056.45 - - - 1054.42 - 797.03 - - 25.65 119.33 22.35
Dominguez Channel (S28) 46.36 8.41 95.03 - - - 69.94 - 13.83 - - 6.93 9.91 13.50
Santa Clara River (S29) - 7.48 4.81 - - - 4.80 - 1.04 - - 10.68 11.22 -

Ballona Creek (S01) 25.51 2778.98 1469.79 - 23.56 281.01 2176.58 77.75 160.58 463.13 128.27 0.30 3.45 33.88
Malibu Creek (S02) 0.54 29.35 478.42 - 1.19 2.31 812.10 11.42 13.04 697.22 0.95 0.07 0.11 0.10
Los Angeles River (S10) 420.62 13820.54 - 120.65 139.85 223.77 12931.85 379.44 329.01 4769.49 1092.00 7.93 15.11 24.43
Coyote Creek (S13) 599.17 757.21 4032.36 52.41 16.26 275.27 1388.45 111.00 152.36 489.19 36.60 0.19 1.09 0.88
San Gabriel River (S14) 2.55 267.25 913.02 - 31.30 42.24 556.77 117.65 428.75 180.75 64.14 0.44 4.86 0.61
Dominguez Channel (S28) 112.30 10.29 179.66 15.23 9.54 54.13 129.65 22.26 42.67 114.77 - 0.20 0.77 0.09
Santa Clara River (S29) - 22.26 70.10 - - - 25.33 - 5.15 - - 0.04 0.07 -

"-" indicates no available data

Table 4-8
2008-2009 Estimated Total Suspended and Total Dissolved Solids Loads for Mass Emission Stations

Loads of Total Suspended Solids (Tons)

Loads of Total Suspended Solids (Pounds)

Loads of Total Dissolved Solids (Pounds)

Dry EventsWet Events

Loads of Total Dissolved Solids (Tons)

WATERSHEDS
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Table 4-9.1  Estimated Pollutant Loads

2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event15 2008-09Event30 2008-09Event36
Alkalinity as CaCO3 583011.87 609344.95 454936.27 317418.08 77136.69 33842.37 143263.65 129706.29
Aluminum 6407.35 6555.75 10950.92 2538.50 261.35
Ammonia 728.76 7939.95 4689.34 238.42 116.73 53.24
Antimony 5.17 52.16 33.71 43.19 4.43 0.06 0.36 0.48
Arsenic 7.98 27.70 24.73 28.45 2.47 0.25 1.28 1.34
Barium 205.51 1652.62 898.21 1326.35 108.97 7.88 33.00 47.14
Beryllium 2.31 2.04 0.17
BOD- Five-Day 25142.39 251123.98 128315.36 84455.88 21738.52 264.02 3358.74 4462.28
Cadmium 11.63 5.48 8.62 0.62 0.01 0.09
COD 310453.82 1126364.91 415275.16 384302.61 158480.83 7668.54 31942.49 20714.29
Chloride 269642.99 275128.48 201805.06 112116.60 29031.44 17641.24 69509.40 65337.12
Chromium 14.28 168.95 150.48 222.19 16.27 0.40 0.98 2.63
Chromium +6 2.66 2.68 7.35 5.10 1.00 0.13 0.47 0.27
Copper 67.78 1163.29 591.42 715.32 59.75 1.24 9.23 11.52
Cyanide
Diazinon
Dissolved Aluminum 158.48
Dissolved Antimony 4.74 16.06 15.40 15.87 1.74 0.05 0.35 0.39
Dissolved Arsenic 7.83 11.17 13.30 11.34 1.32 0.24 1.17 1.32
Dissolved Barium 174.90 320.37 239.13 252.80 33.94 6.79 32.42 31.12
Dissolved Cadmium
Dissolved Chromium 11.81 12.00 17.03 18.82 3.23 0.21 0.57 1.55
Dissolved Chromium +6 2.66 2.68 7.35 5.10 1.00 0.13 0.27
Dissolved Copper 45.91 85.31 134.15 111.89 14.31 0.67 3.68 2.18
Dissolved Iron 287.13 1347.94 965.86 1281.01 130.01 8.17 33.64
Dissolved Lead 4.12 20.59 30.56 31.74 2.37 0.03
Dissolved Nickel 16.83 38.68 49.93 22.22 2.83 0.43 2.61 2.13
Dissolved Oxygen 50284.77 135314.38 113363.60 16829.82 1576.91 6314.21
Dissolved Phosphorus 655.89 184.65 2682.96 3854.36 126.22 14.40 106.12 24.20
Dissolved Selenium 11.48 4.15 0.43 2.20 1.86
Dissolved Zinc 139.56 465.32 674.24 764.07 76.86 1.85 10.24 6.82
Fluoride 2259.17 1754.17 2333.01 1247.00 39.60 313.06 212.95
Hardness as CaCO3 1020270.77 784762.44 699901.96 566818.00 98173.97 54003.78 244078.81 224566.11
Iron 1162.38 96941.24 74189.61 90464.15 5062.97 30.12 63.14 508.18
Kjeldahl-N 5611.49 17264.77 11455.06 15644.18 1430.53 87.61 742.85 513.02
Lead 9.80 769.07 316.12 597.43 69.56 0.12 0.50 2.70
Mercury 2.26 0.01 0.10

Parameter Code Ballona Creek (S01)                                                                                             
Loads (lbs)
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2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event15 2008-09Event30 2008-09Event36

Parameter Code Ballona Creek (S01)                                                                                             
Loads (lbs)

Methylene Blue Active Substances (MBAS) 1384.65 2677.42 3266.21 1133.64 280.50 10.80 137.96 53.24
NH3-N 619.45 6555.07 3872.79 196.35 95.51
Nickel 19.49 190.19 127.15 140.57 9.92 0.52 3.41 3.32
Nitrate 38624.54 48470.62 44327.12 34235.81 4838.57 1064.47 3204.86 3203.94
Nitrate - N 8708.74 10986.67 10031.93 7708.72 1093.94 240.02 716.32 721.13
Nitrite-N 738.60 0.00
Oil and Grease 11079.00 23330.07 69151.80 6311.18 742.85 774.37
Phenolics- Total recoverable
Phosphorus- Total (as P) 838.08 4523.92 6065.82 4081.09 813.44 18.00 137.96 203.27
Selenium 12.75 6.00 0.00 0.49 2.49 0.20
Silver 6.28 2.10 4.42 0.45 1.92
Sulfate 499203.91 445929.71 263629.74 136036.32 42635.55 27841.95 103998.80 174.23
Thallium 1.13
Total Dissolved Solids 1865637.98 2123474.83 1423133.98 929581.53 224397.64 99366.96 465872.16 422029.42
Total Organic Carbon 38624.54 128331.74 113384.12 87516.70 9494.83 328.82 3502.00 4017.02
Total Petroleum Hydrocarbons 14581.29 59515.89 3856.83 44.40
Total Suspended Solids 51013.54 5557964.55 2939588.21 4353162.28 321169.12 600.04 6897.88 67757.02
Volatile Suspended Solids 10931.47 1624919.87 839882.35 1054281.49 100978.94 360.03 4775.45 14519.36
Zinc 202.23 4385.44 2717.95 2720.73 263.67 2.53 13.32 29.76
* Blanks indicate no available data
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Table 4-9.2  Estimated Pollutant Loads

2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event15 2008-09Event30 2008-09Event36

Alkalinity as CaCO3 28695.56 182919.70 320280.94 543594.63 86417.39 6947.79 22946.51 9820.61

Aluminum 79.29 2522.21 2704.80 460.57

Ammonia 8.55 204.19 372.33 123.73

Antimony 0.04 0.56 2.12 3.36 0.24 0.01 0.04 0.01

Arsenic 0.23 2.24 8.09 10.94 0.92 0.05 0.24 0.07

Barium 4.46 45.35 212.19 253.35 16.70 1.09 3.61 1.36

Beryllium 0.58 0.66 0.66

BOD- Five-Day 171.08 5274.89 14512.73 12453.26 1009.01 227.22

Cadmium 0.04 0.94 7.97 8.63 0.27 0.01 0.01

COD 4844.81 54025.12 90079.01 140675.70 70485.69 1750.96 7300.14 1085.78

Chloride 14464.43 173561.02 254223.00 352512.88 63726.79 4818.63 17659.81 4829.28

Chromium 0.30 2.55 47.04 49.42 1.26 0.02 0.11 0.12

Chromium +6

Copper 0.57 8.37 57.85 70.83 4.35 0.15 1.25 0.26

Cyanide

Diazinon

Dissolved Aluminum 33.12

Dissolved Antimony 0.04 0.43 0.90 1.55 0.21 0.01 0.04 0.01

Dissolved Arsenic 0.23 2.18 3.94 6.49 0.92 0.05 0.23 0.06

Dissolved Barium 4.00 30.29 50.84 76.10 13.52 0.94 3.08 1.20

Dissolved Cadmium 0.04 0.27 0.54 1.52 0.17 0.01

Dissolved Chromium 0.26 1.55 3.24 7.35 1.24 0.09

Dissolved Chromium +6

Dissolved Copper 0.20 2.63 5.44 8.70 1.36 0.05 0.26 0.05

Dissolved Iron 56.75 197.67 37.17

Dissolved Lead 0.02 0.16

Dissolved Nickel 1.03 9.36 18.02 26.42 3.57 0.21 0.84 0.30

Dissolved Oxygen 824.32 20217.73 36898.54 4765.03 281.55 1226.06

Dissolved Phosphorus 6.22 272.25 600.53 1449.59 294.50 11.21 98.98 3.89

Dissolved Selenium 1.13 5.99 12.15 21.32 1.95 0.16 0.43 0.17

Dissolved Zinc 1.61 9.95 16.51 29.95 5.36 0.41 1.87 0.21

Fluoride 32.66 170.16 632.55 560.07 86.90 5.32 58.49 5.83

Hardness as CaCO3 108872.04 727424.87 1191044.75 1811982.10 275183.88 21711.86 68052.14 30855.53

Iron 9.02 1769.64 33429.32 30111.85 482.78 3.08 9.05 3.40

Kjeldahl-N 55.99 1335.74 1004.88 1680.20 347.60 10.65 113.61 14.26

Lead 0.05 1.72 14.89 18.88 0.56 0.01 0.08 0.02

Mercury 0.05 0.02

Parameter Code
Malibu Creek (S02)

Loads (lbs)
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Parameter Code
Malibu Creek (S02)

Loads (lbs)

Methylene Blue Active Substances (MBAS) 7.78 76.57 19.31 1.12 10.12 1.62

NH3-N 170.16 308.27 102.36

Nickel 1.15 13.53 69.66 75.77 4.29 0.24 0.91 0.35

Nitrate 771.44 14718.66 26823.53 37886.90 8062.40 621.94 2834.57 46.67

Nitrate - N 174.20 3326.59 6045.30 8565.73 1820.08 140.36 640.03 10.70

Nitrite-N

Oil and Grease 5271.22 289.67 11.21 78.74

Phenolics- Total recoverable

Phosphorus- Total (as P) 9.33 289.27 1941.70 1449.59 304.15 9.25 98.98 22104.48

Selenium 1.30 7.29 12.19 22.04 2.36 0.16 0.47

Silver 0.20 0.96 0.20

Sulfate 97207.18 629584.10 982862.14 1442996.65 208077.63 16108.80 52304.54

Thallium 0.66

Total Dissolved Solids 205612.63 1402100.80 2017769.92 3254978.75 491468.75 37932.72 135879.31 56330.78

Total Organic Carbon 738.77 8678.05 16654.61 23028.65 2587.69 116.54 627.65 152.33

Total Petroleum Hydrocarbons 2042.60

Total Suspended Solids 1088.72 58704.46 956839.31 1624194.86 26070.05 140.08 224.97 194.47

Volatile Suspended Solids 15314.21 214143.34 112.06 112.48 97.23

Zinc 2.81 62.62 258.23 175.93 11.39 0.63 2.68 0.65

* Blanks indicate no available data
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Table 4.9.3  Estimated Pollutant Loads

2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event15 2008-09Event30 2008-09Event36
Alkalinity as CaCO3 197936.69 1314637.06 2181916.33 101233.00 84551.75 264483.20 447911.05
Aluminum 1192.12 38090.77 91001.88 5746.46 23.02 136.55
Ammonia 1664.47 29663.61 952.78 93.95 1190.17 325.75

Antimony 9.06 187.08 87.28 6.16 0.39 2.89 2.14
Arsenic 8.05 134.50 150.61 4.38 0.90 3.51 5.92
Barium 263.17 7348.48 7769.75 205.44 27.42 104.28 124.06
Beryllium 12.81 16.50 0.39
BOD- Five-Day 69502.77 667431.13 371990.13 41981.92 17908.53 49307.22 92296.82
Cadmium 2.20 65.06 53.22 1.40 0.09 0.42 0.49
COD 233925.18 1874200.53 2070159.64 257250.92 37578.56 116750.44 282319.69
Chloride 129558.56 444954.08 1213358.35 53891.69 65175.31 209697.39 371901.90
Chromium 32.39 960.70 1074.99 27.06 1.88 2.42 12.24
Chromium +6 10.11 25.54 2.11 0.23 0.59
Copper 143.28 4179.87 1836.00 99.45 5.37 38.92 28.50
Cyanide 0.02
Diazinon
Dissolved Aluminum 455.55
Dissolved Antimony 5.44 53.26 45.77 3.45 0.33 2.87 2.14
Dissolved Arsenic 4.81 41.46 53.75 2.71 0.79 3.51 5.70
Dissolved Barium 81.42 856.20 1117.57 61.93 21.61 89.17 105.06
Dissolved Cadmium 0.31 6.39 0.33 0.08 0.30
Dissolved Chromium 5.02 46.52 88.87 6.85 0.87 1.89 8.77
Dissolved Chromium +6 10.11 25.54 2.11 0.23 0.59
Dissolved Copper 33.29 357.31 299.61 28.85 2.81 22.48 11.05
Dissolved Iron 533.08 6000.14 6332.88 271.84 14.21
Dissolved Lead 8.91 175.28 108.56 6.22 0.17 1.23 0.57
Dissolved Nickel 19.59 136.52 121.34 8.19 2.81 13.04 14.28
Dissolved Oxygen 14552.85 470281.56 483214.64 29119.38 10275.39 36647.27
Dissolved Phosphorus 832.23 10112.59 14900.89 446.62 434.51 732.95
Dissolved Selenium 2.74 1.26 4.93 8.69
Dissolved Zinc 86.60 2639.39 1591.20 171.20 11.92 54.22 36.38
Fluoride 1192.12 3707.95 463.86 1303.52 1547.33
Hardness as CaCO3 337392.08 2696691.41 2660873.57 74436.03 137983.76 510074.74 814383.73
Iron 10931.50 603384.70 808905.57 9498.04 185.54 213.48 312.18
Kjeldahl-N 14575.34 32697.38 3960.00 469.73 3400.50 4017.63
Lead 114.94 5595.63 1553.95 74.44 0.83 2.61
Mercury 0.02
Methylene Blue Active Substances (MBAS) 1507.02 8090.07 1064.35 744.36 99.82 944.58 515.78

Parameter Code Los Angeles River (S10)                                                                                        
Loads (lbs)
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2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event15 2008-09Event30 2008-09Event36

Parameter Code Los Angeles River (S10)                                                                                        
Loads (lbs)

NH3-N 1372.06 900020.76 835514.30 774.13 3041.51 14999.98 271.46
Nickel 38.46 24.61 22.27 0.08 0.98 16.59
Nitrate 26541.51 154385.58 203290.74 11999.09 4386.12 10088.14 8713.91
Nitrate - N 5983.09 34719.90 45767.03 2709.47 992.31 2285.89 1954.52
Nitrite-N 157.45 1685.43 88.07 264.48 542.92
Oil and Grease 6522.91 60127.32 63860.97 16375.93 3257.53
Phenolics- Total recoverable
Phosphorus- Total (as P) 1596.99 14157.63 34059.18 982.56 510.07
Selenium 4.18 1.37 5.08 1.03
Silver 0.81 13.82 10.11 0.36 9.01
Sulfate 175218.96 650576.80 1788107.04 77413.47 88074.74 340049.82
Thallium 9.05
Total Dissolved Solids 863723.74 3842785.27 7663315.89 398977.12 395749.17 1261962.68 2046817.78
Total Organic Carbon 51283.60 374165.93 368797.08 22152.16 4039.69 41372.73 22802.74
Total Petroleum Hydrocarbons 4206.15 26627.81 14142.85
Total Suspended Solids 841230.93 27641087.00 25863691.13 658014.51 15853.45 30226.65 48863.02
Volatile Suspended Solids 195687.41 4786627.26 3459135.65 139939.74 4697.32 15113.33 19002.29
Zinc 593.81 31551.29 7450.45 437.68 25.25 59.51 69.77
* Blanks indicate no available data
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Table 4.9.4  Estimated Pollutant Loads

2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event15 2008-09Event30 2008-09Event36
Alkalinity as CaCO3 76194.92 476233.57 1141409.89 649910.49 65410.44 11000.55 27668.96 68442.97
Aluminum 1006.70 1800.16 42662.53 12052.89 3079.08
Ammonia 854.31 4952.83 7484.66 223.35

Antimony 6.41 20.38 29.19 40.29 2.81 0.02 0.23 0.24
Arsenic 7.80 20.57 60.63 50.34 2.76 0.14 0.42 1.52
Barium 295.54 590.53 4621.77 1477.07 105.93 2.41 6.58 15.03
Beryllium 0.32 0.00 8.98 2.48 0.19
BOD- Five-Day 45024.27 145727.47 248864.78 121710.51 10385.90 814.21 1389.88 3275.90
Cadmium 1.72 19.14 47.71 8.98 0.61 0.01
COD 117755.79 480995.91 1345366.74 1902465.24 55997.72 4205.33 10076.65 18134.46
Chloride 33479.59 303837.02 389202.06 252874.26 31269.38 6626.32 19175.23 56450.83
Chromium 24.24 51.72 445.34 212.70 13.70 0.10 0.56 1.66
Chromium +6 2.57 6.92 4.61 0.86 0.03 0.04
Copper 196.26 294.31 595.03 661.73 44.35 0.40 2.14 2.77
Cyanide 0.65 4.09
Diazinon
Dissolved Aluminum 188.25
Dissolved Antimony 3.13 12.19 17.78 15.01 1.34 0.02 0.22 0.24
Dissolved Arsenic 2.87 12.95 26.76 19.38 1.39 0.13 0.40 1.38
Dissolved Barium 39.48 246.69 649.29 257.60 32.39 2.11 6.27 13.40
Dissolved Cadmium 2.06 0.01
Dissolved Chromium 2.29 13.05 20.40 19.62 2.52 0.06 0.52 1.33
Dissolved Chromium +6 2.57 6.92 4.61 0.86 0.03 0.04
Dissolved Copper 16.51 77.91 96.74 88.27 8.10 0.27 1.20 1.17
Dissolved Iron 392.52 554.34 1450.15 148.85
Dissolved Lead 3.68 10.67 27.13 8.74 1.71
Dissolved Nickel 8.57 35.34 43.04 30.96 2.94 0.17 0.71 1.14
Dissolved Oxygen 12814.60 98104.12 184683.86 112729.93 21697.12 896.50 4241.12
Dissolved Phosphorus 265.53 2381.17 8981.59 2599.64 191.45 6.43
Dissolved Selenium 1.10 17.40 0.00 0.21 0.47 1.70
Dissolved Zinc 62.69 422.90 254.48 328.50 48.66 0.43 2.60 4.30
Fluoride 380.97 1333.45 1181.66 40.28 122.26 336.37
Hardness as CaCO3 150080.91 714350.36 1684047.38 1181655.43 95722.59 17323.71 39894.78 104126.92
Iron 11394.60 30669.44 372361.59 100086.22 5344.51 5.15 11.69 33.34
Kjeldahl-N 8127.46 14191.76 18150.29 9689.57 1292.25 34.65 231.65 356.84
Lead 67.88 122.87 673.62 363.95 24.25 0.03 0.09 0.22
Mercury

Parameter Code Coyote Creek (S13)                                                                                               
Loads (lbs)
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2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event15 2008-09Event30 2008-09Event36

Parameter Code Coyote Creek (S13)                                                                                               
Loads (lbs)

Methylene Blue Active Substances (MBAS) 415.61 2857.40 3426.80 159.54 5.20 47.62 46.80
NH3-N 704.23 4095.61 6174.84 191.45 2.60
Nickel 27.48 96.20 370.49 180.79 11.33 0.20 0.80 1.37
Nitrate 12006.47 71530.28 99920.14 48447.87 5727.40 744.92 943.32 1544.35
Nitrate - N 2713.00 16191.94 22641.08 10989.40 1292.25 119.10 213.63 348.06
Nitrite-N 92.36 5.63 20.47
Oil and Grease 2424.38 10477.14 20582.80 42539.60 1116.76 146.25
Phenolics- Total recoverable
Phosphorus- Total (as P) 1177.56 4667.09 22641.08 5790.11 941.27 7.72 97107.13
Selenium 1.93 9.62 22.27 6.38 0.00 0.21 0.47 0.02
Silver 0.66 4.95 2.84 0.18 1.83
Sulfate 52990.11 507664.99 649293.82 421850.99 52647.42 11303.72 30757.59
Thallium 8.23 1.30
Total Dissolved Solids 277072.45 2114477.07 3031285.28 1937914.91 213780.45 49719.04 122515.58 350989.61
Total Organic Carbon 31632.44 97151.65 200214.52 126437.13 7418.50 230.41 2252.12 8189.76
Total Petroleum Hydrocarbons 1870.24 14287.01 18711.64 10280.40 797.69
Total Suspended Solids 1198338.36 1514422.77 8064715.79 2776890.26 304716.91 389.78 2187.78 1754.95
Volatile Suspended Solids 266682.24 447659.56 1160121.53 626277.38 79768.83 173.24 1029.54 584.98
Zinc 893.56 1838.26 3237.11 3143.20 204.21 0.68 3.02 5.73
* Blanks indicate no available data
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Table 4-9.5  Estimated Pollutant Loads

2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event15 2008-09Event30 2008-09Event36
Alkalinity as CaCO3 44033.47 126658.38 622673.55 541990.16 489213.57 11548.46 55039.08 10885.73
Aluminum 1608.56 9515.01 23059.22 7475.62 21.05
Ammonia 376.52 962.60 714.58 26.86 212.76 34.60
Antimony 0.40 5.19 6.23 10.35 4.89 0.04 0.41 0.05
Arsenic 0.54 7.27 13.29 27.59 10.44 0.08 0.70 0.12
Barium 16.21 303.98 441.47 1507.72 346.85 4.35 16.60 3.75
Beryllium 0.56 0.77 3.84 0.60
BOD- Five-Day 29891.38 51912.78 44935.91 2033.81 993.70 5411.41 764.16
Cadmium 0.00 1.87 2.59 5.32 357.84 0.01
COD 21219.03 169468.91 455461.22 594218.30 266593.91 4243.39 27982.05 1802.27
Chloride 29898.09 57756.22 339322.11 336033.90 37982.76 11145.60 37879.84 7785.82
Chromium 48.34 253.26 2.09 0.20 0.48 0.12
Chromium +6 2.66 2.56 0.02
Copper 3.64 110.95 109.84 309.43 86.30 0.48 4.95 0.76
Cyanide 3.19 88.69 1.01 0.94
Diazinon
Dissolved Aluminum 906.97
Dissolved Antimony 0.36 2.38 3.71 6.01 2.91 0.03 0.41 0.04
Dissolved Arsenic 0.50 3.09 7.91 9.76 6.21 0.08 0.66 0.12
Dissolved Barium 12.03 56.49 232.98 258.18 183.04 3.79 15.86 3.05
Dissolved Cadmium 0.55 0.01
Dissolved Chromium 0.95 2.51 15.32 13.99 12.04 0.07 0.36 0.12
Dissolved Chromium +6 2.66 2.56 2.09 0.02
Dissolved Copper 1.84 12.26 21.83 32.13 17.15 0.20 2.41 0.27
Dissolved Iron 25.75 316.65 945.03 824.52
Dissolved Lead 0.26 4.36 7.07 10.45 5.55 0.02 0.13 0.02
Dissolved Nickel 1.41 7.62 16.65 44.64 13.08 0.29 1.94 0.34
Dissolved Oxygen 2498.42 19860.03 88853.42 93025.22 69809.13 628.45 578.89
Dissolved Phosphorus 73.39 582.63 489.74 2956.31 384.77 152.63 20.19
Dissolved Selenium 0.39 1.80 0.14 0.57 0.09
Dissolved Zinc 11.39 46.86 114.74 146.83 90.15 2.33 12.16 2.27
Fluoride 165.92 909.52 1083.98 714.58 19.47 235.88 65.60
Hardness as CaCO3 73389.11 227985.08 1049449.81 1034708.48 824517.25 21821.21 97127.78 17013.46
Iron 144.23 26091.63 20779.11 174422.29 16325.44 25.18 55.04 44.55
Kjeldahl-N 778.56 8207.46 6296.70 6109.71 880.29 83.93
Lead 0.63 107.15 52.40 174.42 41.17 0.10 0.37 0.13
Mercury 0.05

Parameter Code San Gabriel River (S14)                                                                                          
Loads (lbs)
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2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event15 2008-09Event30 2008-09Event36

Parameter Code San Gabriel River (S14)                                                                                          
Loads (lbs)

Methylene Blue Active Substances (MBAS) 118.06 253.32 209.89 164.90 6.04 120.25 5.77
NH3-N 309.51 785.28 604.65 22.16 175.76 28.84
Nickel 1.67 38.76 44.99 183.29 35.34 0.34 2.23 0.42
Nitrate 7881.35 19277.41 34911.70 71345.61 27428.94 1826.27 11609.08 1888.78
Nitrate - N 1780.48 4357.05 7905.86 16062.62 6211.36 412.25 2622.45 426.06
Nitrite-N 101.33 4.70 2.88
Oil and Grease 1519.90 6898.06 33.57
Phenolics- Total recoverable
Phosphorus- Total (as P) 185.07 1114.59 909.52 4040.29 714.58 194.26 8434.64
Selenium 0.45 2.46 4.20 3.30 0.16 0.65 0.03
Silver 0.61 0.00 1.08
Sulfate 38289.97 103099.92 407886.16 519325.12 320462.37 14704.14 52264.00
Thallium 1.97
Total Dissolved Solids 176772.03 455970.16 2112892.28 2108834.44 1594066.68 51296.63 238656.84 44696.38
Total Organic Carbon 4211.90 22646.52 37290.45 55972.80 29297.85 329.67 4671.38 684.86
Total Petroleum Hydrocarbons 1899.88 11036.89
Total Suspended Solids 5105.33 534498.35 1091427.80 1113543.42 857497.94 872.85 9712.78 1225.55
Volatile Suspended Solids 1276.33 113992.54 167911.97 78834.93 131922.76 402.85 3237.59 216.27
Zinc 15.44 564.90 405.79 985.44 318.81 3.10 13.04 3.19
* Blanks indicate no available data
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Table 4-9.6  Estimated Pollutant Loads

2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event15 2008-09Event30 2008-09Event36
Alkalinity as CaCO3 22379.38 5360.67 65330.49 35823.65 9443.83 3945.99 4918.86 7177.39
Aluminum 310.11 29.85 938.38 711.36 627.34 0.90 3.47
Ammonia 351.68 96.25 887.90 91.07 2.11 4.16 8.55
Antimony 3.51 0.48 7.66 6.31 0.97 0.03 0.06 0.05
Arsenic 1.76 0.27 5.29 3.53 0.85 0.03 0.05 0.08
Barium 68.18 10.21 152.04 113.10 37.44 1.58 1.87 3.26
Beryllium 0.17
BOD- Five-Day 17104.24 2400.12 22865.67 15199.46 4553.27 187.72 214.86 572.70
Cadmium 0.66 0.08 1.10 0.77 0.25
COD 60344.40 7663.32 104528.78 59194.32 16256.88 2432.72 2170.66 1755.30
Chloride 15505.71 2692.52 33259.16 19788.30 4924.28 3045.69 3964.45 6098.92

Chromium 8.71 1.11 22.51 17.57 4.32 0.04 0.04 0.17
Chromium +6 0.22 0.15 2.29 1.21 0.30 0.02 0.02
Copper 73.85 8.91 137.49 87.68 18.42 0.27 0.60 0.55
Cyanide 0.19
Diazinon
Dissolved Aluminum 117.37
Dissolved Antimony 2.09 0.22 3.65 2.97 0.53 0.03 0.06 0.05
Dissolved Arsenic 1.09 0.17 3.39 2.46 0.47 0.03 0.04 0.07
Dissolved Barium 16.78 2.97 46.33 31.39 6.95 1.39 1.81 3.00
Dissolved Cadmium 0.19 0.04
Dissolved Chromium 1.43 0.26 4.22 3.50 0.76 0.04 0.03 0.13
Dissolved Chromium +6 0.22 0.15 2.29 1.21 0.30 0.02 0.02
Dissolved Copper 17.26 2.19 40.98 24.22 4.76 0.17 0.45 0.27
Dissolved Iron 167.85 10.08 177.88 102.18 49.92 0.91
Dissolved Lead 2.00 0.18 4.75 2.51 0.58 0.01 0.01 0.01
Dissolved Nickel 5.00 0.59 7.22 4.08 0.79 0.07 0.15 0.15
Dissolved Oxygen 9990.80 33556.11 17400.06 4047.36 288.10 379.31
Dissolved Phosphorus 0.00 13.40 683.00 597.06 70.83 7.10 11.53
Dissolved Selenium 0.08 0.06 0.08
Dissolved Zinc 118.29 13.28 258.95 142.10 29.71 0.43 0.63 0.41
Fluoride 207.81 15.84 311.80 221.77 12.83 16.15 30.49
Hardness as CaCO3 87919.00 7310.00 103934.86 51176.65 16863.98 6321.25 7953.37 11156.57
Iron 2613.59 473.93 7691.18 5202.96 1544.74 7.60 2.38 7.55
Kjeldahl-N 2925.30 384.99 2155.91 1398.83 212.49 16.09 60.20 52.81
Lead 18.30 2.91 43.65 37.02 8.87 0.03 0.02 0.05
Mercury 0.31

Parameter Code Dominguez Channel (S28)                                                                                        
Loads (lbs)
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2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event15 2008-09Event30 2008-09Event36

Parameter Code Dominguez Channel (S28)                                                                                        
Loads (lbs)

Methylene Blue Active Substances (MBAS) 511.53 64.57 1069.04 699.41 97.81 4.41 11.99 6.69
NH3-N 287.73 79.19 733.48 77.57 1.72 3.43 7.07
Nickel 9.91 1.35 18.80 12.06 3.12 0.08 0.16 0.18
Nitrate 4787.59 673.74 11106.18 5646.49 903.91 190.60 308.35 211.23
Nitrate - N 1079.01 152.29 2494.44 1279.42 205.74 43.10 69.74 47.60
Nitrite-N 4.87 1.49
Oil and Grease 399.63 7423.92 7505.91 1821.31 9.58 29.37
Phenolics- Total recoverable
Phosphorus- Total (as P) 335.69 45.08 1455.09 1160.00 155.15 6.90 13.46 5541.10
Selenium 0.51 0.09 0.06 0.01
Silver 0.14 0.16 0.11 0.11 1.70
Sulfate 19182.33 2960.55 33556.11 20300.07 4249.72 2911.61 2985.57
Thallium
Total Dissolved Solids 92714.58 16813.00 190052.32 139882.84 27656.93 13868.43 19822.26 26998.90
Total Organic Carbon 12628.36 1742.22 25508.59 14653.58 2367.70 103.06 430.71 364.45
Total Petroleum Hydrocarbons 495.54 3325.92 6397.08 1096.16
Total Suspended Solids 224593.07 20589.84 359317.67 259295.02 85331.74 402.26 1541.73 185.94
Volatile Suspended Solids 61543.30 6822.67 83147.89 66529.64 21923.17 114.93 318.13 111.57
Zinc 309.32 41.18 694.88 358.24 85.67 0.70 0.75 0.84
* Blanks indicate no available data
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Table 4-9.7  Estimated Pollutant Loads

2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event15 2008-09Event30 2008-09Event36
Alkalinity as CaCO3 4296.91 3535.14 3881.17 768.12 7622.72 7333.38
Aluminum 14.70 410.08 383.18 123.06
Ammonia 15.47 12.73
Antimony 0.12 0.07 0.11 0.02 0.01 0.01
Arsenic 0.36 0.31 0.29 0.05 0.03 0.04
Barium 23.46 35.00 28.30 2.02 1.53 1.82
Beryllium 0.05 0.08 0.06 0.01
BOD- Five-Day 919.54 586.83 460.10 100.34
Cadmium 0.11 0.09 0.09 0.01
COD 3205.49 4786.58 2378.10 332.85 1558.83 1304.33
Chloride 2036.73 1209.02 952.65 252.84 2875.01 2994.93

Chromium 2.91 3.28 2.96 0.27 0.11 0.08
Chromium +6 0.01 0.02
Copper 4.44 2.80 3.46 0.39 0.12 0.22
Cyanide 0.34
Diazinon
Dissolved Aluminum 12.03
Dissolved Antimony 0.06 0.05 0.05 0.01 0.01
Dissolved Arsenic 0.11 0.09 0.08 0.01 0.03 0.04
Dissolved Barium 2.51 2.21 1.38 0.38 1.42 1.74
Dissolved Cadmium
Dissolved Chromium 0.09 0.06 0.11 0.03 0.08 0.07
Dissolved Chromium +6 0.02
Dissolved Copper 0.45 0.27 0.30 0.06 0.03 0.05
Dissolved Iron 26.98 12.09 12.21 6.95
Dissolved Lead 0.10 0.17 0.08 0.03
Dissolved Nickel 0.27 0.12 0.24 0.03 0.27 0.31
Dissolved Oxygen 827.22 811.52 253.21 246.03
Dissolved Phosphorus 12.03 19.80 25.40 2.24 6.10
Dissolved Selenium 0.06 0.06
Dissolved Zinc 1.10 1.15 1.92 0.20 0.24 0.30
Fluoride 4.30 0.00 14.77 14.27
Hardness as CaCO3 7304.74 6363.26 4939.68 1120.17 10814.24 10916.11
Iron 2664.08 3139.21 2794.44 193.63 1.94 2.35
Kjeldahl-N 83.36 100.40 31.76 11.20 10.02 19.93
Lead 2.38 7.78 3.80 0.24 0.01 0.02
Mercury

Parameter Code Santa Clara River (S29)                                                                                           
Loads (lbs)
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2008-09Event03 2008-09Event06 2008-09Event09 2008-09Event21 2008-09Event23 2008-09Event15 2008-09Event30 2008-09Event36

Parameter Code Santa Clara River (S29)                                                                                           
Loads (lbs)

Methylene Blue Active Substances (MBAS) 4.30 1.96
NH3-N 12.89 10.61
Nickel 2.40 1.97 2.19 0.19 0.28 0.32
Nitrate 378.99 264.43 262.51 44.33 164.59 218.88
Nitrate - N 85.94 59.39 59.28 10.08 37.19 49.54
Nitrite-N
Oil and Grease 30.79
Phenolics- Total recoverable
Phosphorus- Total (as P) 79.06 66.46 47.99 12.16 6.13
Selenium 0.06 0.08 0.06
Silver 0.04 0.01 0.03 1.60
Sulfate 3007.83 1930.19 1608.92 537.68 5275.24 5346.09
Thallium 26.16 0.03 1.92
Total Dissolved Solids 14953.23 9615.59 9597.08 2080.31 21364.72 22447.99
Total Organic Carbon 766.57 749.45 408.58 58.09 43.78 57.38
Total Petroleum Hydrocarbons 52.93
Total Suspended Solids 44515.95 140203.74 50666.95 10305.55 79.13 139.95
Volatile Suspended Solids 6789.11 25735.83 7127.25 1376.21 55.98
Zinc 14.01 11.88 12.00 1.28 0.29 0.48
* Blanks indicate no available data
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Appendix A.  Bioassessment metrics used to characterize benthic invertebrate 
communities. 

BMI Metric Description Response to 
Impairment 

Richness Measures 
Taxa Richness Total number of individual taxa Decrease 
Coleopteran Taxa* Number of taxa in the insect order Coleoptera (beetles) Decrease 

EPT Taxa* Number of taxa in the Ephemeroptera (mayfly), Plecoptera (stonefly) 
and Trichoptera (caddisfly) insect orders Decrease 

Dipteran Taxa Number of taxa in the insect order Diptera (true flies) Increase 
Non-Insect Taxa Number of non-insect taxa Increase 
Predator Taxa* Number of taxa in the predator feeding group Decrease 

Composition Measures 
EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae Decrease 

Sensitive EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae with 
tolerance values between 0 and 3 Decrease 

Shannon Diversity Index General measure of sample diversity that incorporates richness and 
evenness (Shannon and Weaver 1963) Decrease 

Margalef Diversity Measure of sample diversity weighted for richness     Decrease 

Tolerance/Intolerance Measures 

Tolerance Value Value between 0 and 10 of individuals designated as pollution tolerant 
(higher values) or intolerant (lower values) Increase 

Dominant Taxon Percent composition of the single most abundant taxon Increase 
Percent Chironomidae Percent composition of the tolerant dipteran family Chironomidae Increase 
Percent Intolerant 
Organisms* 

Percent of organisms in sample that are highly intolerant to impairment 
as indicated by a tolerance value of 0, 1 or 2 Decrease 

Percent Tolerant 
Organisms 

Percent of organisms in sample that are highly tolerant to impairment 
as indicated by a tolerance value of 8, 9 or 10 Increase 

Percent Tolerant Taxa* Percent of taxa in sample that are highly tolerant to impairment as 
indicated by a tolerance value of 8, 9 or 10 Increase 

Percent Non-insect 
Organisms Percent of organisms in sample that are not in the Class Insecta Increase 

Percent Non-insect Taxa* Percent of taxa in sample that are not in the Class Insecta Increase 

Functional Feeding Groups (FFG) 
Percent Collector-
Gatherers* Percent of macrobenthos that collect or gather fine particulate matter Increase 

Percent Collector-
Filterers* Percent of macrobenthos that filter fine particulate matter Increase 

Percent Scrapers Percent of macrobenthos that graze upon periphyton Increase 
Percent Predators Percent of macrobenthos that feed on other organisms Variable 
Percent Shredders Percent of macrobenthos that shreds coarse particulate matter Decrease 

Percent Other Percent of macrobenthos that are parasites, macrophyte herbivores, 
piercer herbivores, omnivores, and xylophages Variable 

Abundance 
Estimated Abundance Estimated number of organisms in entire sample   Variable 
*indicates metrics used to calculate the Index of Biotic Integrity 
Source:  modified from SDRWQCB  1999 
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EXECUTIVE SUMMARY 
 

Urbanization in southern California has resulted in direct and indirect effects on natural 
stream courses that have altered their physical and biological character. Development 
typically increases impervious surfaces on formerly undeveloped (or less developed) 
landscapes and reduces the capacity of remaining pervious surfaces to capture and 
infiltrate rainfall. The result is that as a watershed develops, a larger percentage of rainfall 
becomes runoff during any given storm. In addition, runoff reaches the stream channel 
much more efficiently, so that the peak discharge rates for floods are higher for an 
equivalent rainfall than they were prior to development. This process has been termed 
hydromodification. 
 
Although the effects of increased impervious cover on stream flow have been well 
documented (Bledsoe, 2001; Booth, 1990; 1991; MacRae, 1992; 1993; 1996), the 
majority of past studies have focused on perennial streams. Until recently, few 
comparable studies have evaluated the impacts of urbanization on ephemeral or 
intermittent streams of arid or semi-arid climates. This had made it difficult to effectively 
manage stormwater impacts on southern California’s natural streams. In response, the 
Stormwater Monitoring Coalition (SMC) conducted this study to assess the relationship 
between stream erosion and urbanization. It is anticipated that the results of this study 
will be useful in developing peak flow criteria for Los Angeles County as well as future 
stormwater regulations or management strategies. 
 
The goal of this study is to assess relationships between stream channel type and 
resistance that will allow prediction of channel response under changed conditions 
associated with increased impervious cover.  The specific study objectives are to: 
 

• Establish a stream channel classification system for southern California streams; 
• Assess stream channel response to watershed change, and attempt to develop 

deterministic or predictive relationships between changes in impervious cover and 
stream channel enlargement; and 

• Provide a conceptual model of stream channel behavior that will form the basis 
for future development of a numeric model. 

 
The intent of this study was to use multiple watersheds (each containing a single site) 
studied in broad scope rather than a single watershed (with many sites) studied in great 
detail. Consequently a total of 11 separate sites were selected in 8 distinct watersheds. 
 
The study approach was to evaluate the changes in stream channel configuration over 
time and compare them to the changes in total basin impervious cover (TIMP) over the 
same time period. Data collection occurred in two phases. In the first phase background 
and historic information was gathered on each site and its contributing drainage area. In 
the second phase detailed field data was collected on the geomorphic condition of each 
study reach. The combinations of historic and contemporary data were used to develop 
predictive relationships between changes in impervious cover and channel form. 
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This study resulted in the following general conclusions regarding the relationship 
between impervious cover and stream channel form for ephemeral streams in southern 
California: 
 
1. Southern California streams exhibit deterministic relationships between bankfull 
discharge (Qbfl), and measures of channel geometry such as cross section area 
(Abfl).  Of the field measures calculated, the greatest consistency in relationship to the 
discharge rate at the bankfull stage, also termed the Dominant Discharge (Qbfl), was 
with the channel cross-sectional area (Abfl). Dominant Discharge exhibited a clear, 
predictable (or deterministic) relationship with features of channel geometry, such as 
channel width and cross-section area, i.e. as discharge increases, predictable increases in 
channel size are observed.  
 
2. The ephemeral/intermittent streams in southern California appear to be more 
sensitive to changes in TIMP than streams in other areas.  Stream channel response 
can be represented using an enlargement curve, which relates the percent of impervious 
cover (TIMP) to a change in cross-sectional area. The data for southern California 
streams forms a relationship very similar in shape to the enlargement curves developed 
for other North American streams.  However, the curve for southern California streams is 
above the general curve for streams in other climates. This suggests that a specific 
enlargement ratio is produced at a lower value of impervious surface area in southern 
California than in other parts of North America. Specifically, the estimated threshold of 
response is approximately 2-3% TIMP, as compared to 7-10% for other portions of the 
U.S. It is important to note that this conclusion applies specifically to streams with a 
catchment drainage area less than 5 mi2. 
 
3. There is a natural background level of channel degradation that is occurring in 
all stream channels studied, even in the absence of development within the drainage 
area.  A minimal rate of change in channel bottom elevation was observed in all sites, 
regardless of whether the watershed has experienced an increase in impervious cover. 
Control sites exhibited a state of dynamic equilibrium where downcutting was observed, 
but channel morphology did not change appreciably over time. In contrast, the developed 
sites exhibited instability, where one or more measures of channel morphology changed 
over time. In addition, the rate of change in downcutting was greater in the developed 
sites than in the control sites. For example, at the Dry Canyon control site downcutting 
was estimated to be 0.7 ft/yr, while the rate at the developing Plum Canyon site was 
estimated to be 1.7 ft/yr.  These results demonstrate poor channel resistance to increased 
flow in all stream channels except those subject to bedrock control, such as Topanga 
Creek. 
 
4. Streams are sensitive to both peak discharge and duration of discharge. The 
ephemeral and intermittent streams investigated in this study appear to be highly sensitive 
to changes in flow rates associated with increased impervious cover. Additionally, they 
appear to have a low resistance to erosion, which results in increased susceptibility to 
channel enlargement in response to increases in the duration of high flows.  The 
predictive relationships established in this study can be used to evaluate potential effects 
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of proposed development on the stability of natural streams. There are ranges of 
strategies that can be used to help reduce the potential effects of increased TIMP. 
However, the selection of a management strategy is dependent upon the extent to which a 
stream channel has been impacted by development within the watershed, the nature of the 
stream channel reach under consideration, and the anticipated future watershed 
conditions (i.e. expected increases in TIMP). Three general strategies should be 
considered when attempting to manage increases in peak flow: 
 

a. Limit Impervious Area. Although the focus of this study was necessarily on 
TIMP, disconnecting impervious areas from the drainage network and adjacent 
impervious areas is a key approach to protecting channel stability. Utilizing this 
strategy can make it practical to keep the effective impervious cover (i.e. the 
amount hydrologically connected to the stream) equal to or less than the identified 
threshold of 2-3%. 
 
b. Control Runoff. Hydrograph matching is not recommended for a single 
“design” storm with a specific return period, but rather for a range of return 
periods from 1 year to 10 years.  Accomplishing such hydrograph matching will 
be challenging, and undoubtedly require a combination of techniques to prevent 
(retain), as well as to delay or attenuate (detain) runoff and/or stream flow. 
 
c. Stream Channel Movement. Allow the greatest freedom possible for “natural 
stream channel” activity. This includes establishing buffer zones and maintaining 
setbacks to allow for channel movement and adjustment to changes in energy 
(associated with runoff). However, where instream controls are required consider 
all potential management options.  

 
It is important to keep in mind that the choice of a management approach or approaches 
should be dictated by the strategies that are appropriate given the conditions of each 
stream reach and its contributing watershed. Consequently a suite of management 
approaches may need to be applied to provide a comprehensive solution to managing 
potential increases in runoff due to land use change.   
 
Stream channels respond to changes in basin imperviousness in complex ways, and 
specific responses will vary based on the characteristics of the stream and watershed. An 
exhaustive analysis of these issues was beyond the scope of this study; nevertheless, the 
present study represents an important first step in understanding the response of 
ephemeral streams to increases in impervious cover. 
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Table C-1.  Water Quality Results for Constituents Measured at the San Gabriel River Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 3/17/2005 6/21/2005

Cyanide 0.01 mg/L 0.004 0.010 0.000 0.000 0.000 0.008 0.013
pH mg/L 6.5<pH<8.5 7.04 7.42 7.29 7.52 8.18 8.04
TPH 1 0.00 0.00 0.00 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 0.00 0.00 0.00 0.00 0.00 0.00
Total Phenols 0.1 mg/L 0.00 9.10 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 8.40 8.91 10.40 11.72 7.30
Calcium 1 mg/L 56.90 35.30 29.70 32.10 80.00 84.20
Magnesium 1 mg/L 16.00 10.20 13.60 10.70 34.00 29.20
Potassium 1 mg/L 9.95 5.10 4.47 3.75 12.50 11.70
Sodium 1 mg/L 34.40 25.70 42.30 23.00 118.00 110.00
Bicarbonate 2 mg/L 168.00 87.20 89.90 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 150 52.50 33.90 59.20 25.10 134.0 220.0
Fluoride     0.1 mg/L 2.2 0.36 0.18 0.13 0.18 0.40 0.26
Sulfate 0.1 mg/L 350 95.50 58.70 66.30 37.90 196.00 198.00
Alkalinity 0.1 mg/L 138.00 71.50 73.70 77.00 178.00 165.00
Hardness 2 mg/L 208 130 130 124 340 330
COD 10 mg/L 102.70 14.90 45.90 45.16 85.70 57.40
Specific Conductance 1 umhos/cm 598 391 451 337 1107 1072
Total Dissolved Solids 2 mg/L 1500 352 214 254 200 748 738
Turbidity 0.1 NTU 225 87.60 20.70 0.53 107.00 4.23 3.41
Total Suspended Solids 2 mg/L 723 48 18 1246 34 47
Volatile Suspended Solids 1 mg/L 140 11 6 69 15 10
MBAS 0.05 mg/L 0.31 0.07 0.00 0.00 0.06 0.06
Total Organic Carbon 1 mg/L 41.79 8.18 4.80 8.28 5.16 5.59
BOD 2 mg/L 59.70 6.79 4.58 3.30 21.00 30.60

Dissolved Phosphorus 0.05 mg/L 0.27 0.19 0.10 0.10 0.00 0.00
Total Phosphorus 0.05 mg/L 0.62 0.30 0.15 0.77 0.11 0.12
Ammonia 0.1 mg/L 4.99 0.00 0.15 0.00 0.25 0.62
NH3-N 0.1 mg/L 4.12 0.00 0.12 0.00 0.21 0.51
Nitrate 0.1 mg/L 5.39 9.10 6.89 5.30 16.50 12.4
Nitrate-N 0.5 mg/L 10 1.22 2.05 1.56 1.20 3.73 2.80
Nitrite-N 0.03 mg/L 1 1.04 0.00 0.04 0.00 0.18 0.34
Kjeldahl-N 0.1 mg/L 15.30 1.49 0.89 1.87 1.37 0.64

Total Coliform 20 MPN/100ml 10,000 1,400,000 240,000 240,000 17,000 17,000 9000
Fecal Coliform 20 MPN/100ml 400 140,000 17,000 90,000 2,800 170 40
Fecal Streptococcus 20 MPN/100ml 300,000 90,000 35,000 2,800 40 20
Enterococcus 20 MPN/100ml 104 300,000 90,000 35,000 1,700 40 20

Dissolved Aluminum 100 ug/l 0.00 0.00 0.00 1215.00 0.00 0.00
Total Aluminum 100 ug/l 1000 260 776 1,240 16,100 175 0
Dissolved Antimony 5 ug/l 2.17 0.64 0.58 0.68 0.00 0.50
Total Antimony 5 ug/l 6 2.26 0.83 0.60 1.12 0.00 0.51
Dissolved Arsenic 5 ug/l 2.20 1.50 2.10 2.91 1.35 2.00
Total Arsenic 5 ug/l 32 50 2.34 1.73 2.54 6.74 1.75 2.27
Dissolved Barium 10 ug/l 36.70 29.10 32.70 95.50 51.40 50.30
Total Barium 10 ug/l 49.70 32.10 63.10 257.00 51.60 51.00
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 530 150 108 137 348 351
Total Boron 100 ug/l 710 940 126 152 674 378
Dissolved Cadmium 1 ug/l 2.7-4.0 5.4-9.4 0.00 0.00 0.00 0.33 0.00 0.00
Total Cadmium 1 ug/l 2.9-4.4 5.8-10.3 0.00 0.00 0.00 0.82 0.00 0.00
Dissolved Chromium 5 ug/l 78.0-9119.2 680.3-999.7 1.26 1.08 1.74 0.70 0.56 12.60
Total Chromium 5 ug/l 50 246.9-377.1 2071.1-3163.5 1.87 2.68 4.91 19.20 1.42 18.80

Water Quality Objectives Wet Weather Monitoring2 Dry Weather Monitoring2

Nutrients

General Chemistry

Metals

Indicator Bacteria
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Table C-1.  Water Quality Results for Constituents Measured at the San Gabriel River Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 3/17/2005 6/21/2005

Water Quality Objectives Wet Weather Monitoring2 Dry Weather Monitoring2

Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 10.8-16.8 16.4-26.8 6.16 5.36 3.57 10.20 4.59 3.59
Total Copper 5 ug/l 12 11.2-17.4 17.1-27.9 22.50 12.70 32.20 37.90 9.05 11.00
Dissolved Iron 100 ug/l 203 0 0 849 0 0
Total Iron 100 ug/l 896 1,340 1,950 15,050 104 119
Dissolved Lead 5 ug/l 3.2-5.5 81.6-141.9 0.00 0.00 0.00 11.40 0.00 0.00
Total Lead 5 ug/l 8 4.2-8.1 107.4-207.4 3.78 4.42 9.05 37.50 1.17 1.07
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 79.40 0.00 0.00
Total Manganese 30 ug/l 165.00 32.40 48.30 648.00 0.00 52.10
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.25 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 65.0-96.7 561.7-870.1 9.43 3.50 2.18 2.71 5.32 5.13
Total Nickel 5 ug/l 20 100 65.1-96.9 562.8-871.8 11.30 4.99 6.66 18.30 5.36 5.82
Dissolved Selenium 5 ug/l 1.79 0.00 1.03 0.00 2.56 3.58
Total Selenium 5 ug/l 60 50 2.02 0.00 1.06 0.00 3.58 3.71
Dissolved Silver 1 ug/l 5.0-12.2 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 5.9-14.3 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 140.6-218.0 140.6-218.0 32.20 10.30 15.90 17.70 22.80 9.49
Total Zinc 50 ug/l 143.8-222.9 143.8-222.9 49.60 24.60 69.30 90.70 33.40 21.80

Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Antracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 26.70 0.00
Bis(2-chlorisopropyl) ether 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table C-1.  Water Quality Results for Constituents Measured at the San Gabriel River Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 3/17/2005 6/21/2005

Water Quality Objectives Wet Weather Monitoring2 Dry Weather Monitoring2

di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro_3_methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

0.014

PCBs

0.03
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Table C-1.  Water Quality Results for Constituents Measured at the San Gabriel River Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 3/17/2005 6/21/2005

Water Quality Objectives Wet Weather Monitoring2 Dry Weather Monitoring2

Aldrin 0.05 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.95 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.0043 2.4 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.001 1.1 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.056 0.24 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.036 0.086 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.0002 0.73 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.096 0.100 0.051 0.00 0.00 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit
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Table C-2.  Water Quality Results for Constituents Measured at the Coyote Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/9/2005

Cyanide 0.01 mg/L 0.004 0.005 1.300 0.007 0.000 0.015 0.009
pH mg/L 6.5<pH<8.5 7.18 6.61 6.79 6.94 8.18 8.30
TPH 1 0.00 0.00 0.00 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 0.00 0.00 0.00 0.00 0.00 0.00
Total Phenols 0.1 mg/L 0.00 9.66 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 6.83 9.30 9.20 15.19 10.90
Calcium 1 mg/L 56.10 12.00 29.70 12.80 96.20 120.00
Magnesium 1 mg/L 14.60 4.86 8.75 7.78 41.30 53.50
Potassium 1 mg/L 7.47 2.69 3.67 2.07 7.47 11.40
Sodium 1 mg/L 55.20 16.50 28.10 20.90 156.00 265.00
Bicarbonate 2 mg/L 195.00 40.30 84.50 326.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 150 58.70 14.50 28.70 17.10 175.00 228.00
Fluoride     0.1 mg/L 2.2 0.37 0.11 0.16 0.00 0.69 0.90
Sulfate 0.1 mg/L 350 96.30 16.80 44.70 23.70 293.00 492.00
Alkalinity 0.1 mg/L 160.00 33.00 69.30 40.70 267.00 283.00
Hardness 2 mg/L 200 50 110 64 410 520
COD 10 mg/L 117.90 11.30 79.70 18.72 27.40 88.40
Specific Conductance 1 umhos/cm 607 149 349 199 1545 1,923
Total Dissolved Solids 2 mg/L 1500 364 94 192 122 966 1,354
Turbidity 0.1 NTU 225 64.90 8.43 1.38 8.67 0.81 1.24
Total Suspended Solids 2 mg/L 1312 196 105 88 74 33
Volatile Suspended Solids 1 mg/L 233 58 38 3 20 9
MBAS 0.05 mg/L 0.29 0.13 0.07 0.00 0.00 0.00
Total Organic Carbon 1 mg/L 38.20 10.07 8.70 7.45 7.22 5.59
BOD 2 mg/L 59.80 12.80 14.40 5.18 32.90 8.85

Dissolved Phosphorus 0.05 mg/L 0.11 0.19 0.17 0.12 0.09 0.00
Total Phosphorus 0.05 mg/L 0.38 0.26 0.29 0.25 0.13 0.00
Ammonia 0.1 mg/L 2.83 0.00 0.64 0.16 0.76 0.14
NH3-N 0.1 mg/L 2.34 0.00 0.53 0.13 0.63 0.11
Nitrate 0.1 mg/L 1.96 4.28 4.28 4.67 13.10 23.05
Nitrate-N 0.5 mg/L 10 0.44 0.97 0.97 0.15 2.96 5.21
Nitrite-N 0.03 mg/L 1 0.68 0.00 0.17 0.07 0.36 0.17
Kjeldahl-N 0.1 mg/L 12.20 2.24 2.24 1.31 1.29 0.99

Total Coliform 20 MPN/100ml 10,000 900,000 1,600,000 500,000 500,000 30,000 9,000
Fecal Coliform 20 MPN/100ml 400 110,000 30,000 300,000 14,000 11,000 800
Fecal Streptococcus 20 MPN/100ml 900,000 900,000 170,000 50,000 1,700 130
Enterococcus 20 MPN/100ml 104 900,000 300,000 170,000 22,000 1,700 130

Dissolved Aluminum 100 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Aluminum 100 ug/l 1000 170 1,061 1,560 1,360 0 148
Dissolved Antimony 5 ug/l 2.47 0.64 1.64 0.80 0.00 0.00
Total Antimony 5 ug/l 6 2.57 1.25 2.36 1.24 0.00 0.00
Dissolved Arsenic 5 ug/l 2.74 1.37 1.66 1.13 1.70 3.58
Total Arsenic 5 ug/l 32 50 2.87 1.39 2.16 1.48 1.70 4.02
Dissolved Barium 10 ug/l 44.00 19.40 26.00 17.70 40.10 71.10
Total Barium 10 ug/l 62.90 32.90 63.10 40.90 40.10 72.20
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 330 0 0 0 447 508
Total Boron 100 ug/l 680 960 0 0 1,450 662
Dissolved Cadmium 1 ug/l 1.4-6.6 2.0-19.6 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l 1.4-7.5 2.1-22.2 0.00 0.00 0.38 0.28 0.00 0.00
Dissolved Chromium 5 ug/l 37.1-207.7 311.0-1742.8 1.30 0.69 1.48 0.73 0.84 0.98
Total Chromium 5 ug/l 50 117.3-657.4 984.3-5515.0 1.92 3.48 5.35 3.97 0.84 2.69

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Indicator Bacteria

Nutrients

General Chemistry

Metals
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Table C-2.  Water Quality Results for Constituents Measured at the Coyote Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 5.0-29.9 7.0-50.7 7.30 7.02 5.94 6.38 4.38 5.40
Total Copper 5 ug/l 12 5.2-31.2 7.3-52.8 23.30 16.80 44.50 22.50 11.20 11.70
Dissolved Iron 100 ug/l 156 0 0 136 0 0
Total Iron 100 ug/l 698 1,874 2,050 1,355 0 103
Dissolved Lead 5 ug/l 1.2-11 30.1-288.1 0.00 0.00 0.00 1.67 0.00 0.00
Total Lead 5 ug/l 8 1.3-19.2 33.8-492.0 3.24 7.31 14.70 13.50 2.15 1.48
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Manganese 30 ug/l 395.0 40.3 64.2 57.00 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 29.0-171.8 260.5-1544.8 10.00 3.26 3.07 2.18 3.82 4.22
Total Nickel 5 ug/l 20 100 29.0-172.1 261.0-1547.9 12.20 4.44 8.04 5.35 3.82 4.29
Dissolved Selenium 5 ug/l 1.69 0.00 0.00 0.00 2.94 7.78
Total Selenium 5 ug/l 60 50 1.76 0.00 0.00 0.00 2.94 9.29
Dissolved Silver 1 ug/l 1.1-39.1 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 1.2-46.0 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 65.1-387.3 65.1-387.3 24.70 36.10 36.60 31.00 11.40 7.60
Total Zinc 50 ug/l 66.6-396.0 66.6-396.0 47.00 65.80 153.00 79.30 24.50 27.60

Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Antracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 14.20
Bis(2-chlorisopropyl) ether 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table C-2.  Water Quality Results for Constituents Measured at the Coyote Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro_3_methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Page 3 of 4

RB-AR48283



Table C-2.  Water Quality Results for Constituents Measured at the Coyote Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.95 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.0043 2.4 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.001 1.1 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.056 0.24 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.036 0.086 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.0002 0.73 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.065 0.060 0.079 0.00 0.00 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit
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Table C-3.  Water Quality Results for Constituents Measured at the Los Angeles River Mass Emission Site for the 2004-2005 Monitoring 
Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/17/2005

Cyanide 0.01 mg/L 0.004 0.013 1.200 0.009 0.005 0.055 0.024
pH mg/L 6.5<pH<8.5 6.80 6.56 6.16 6.87 9.40 8.29
TPH 1 0.00 0.00 2.00 1.50 0.00 0.00
Oil and Grease 1 mg/L 75 1.70 0.00 2.20 1.60 0.00 0.00
Total Phenols 0.1 mg/L 0.00 9.60 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 6.26 7.90 8.30 8.82 11.98
Calcium 1 mg/L 32.10 13.60 12.00 12.00 56.10 80.00
Magnesium 1 mg/L 4.86 3.40 2.43 3.04 13.40 34.00
Potassium 1 mg/L 9.40 2.88 3.12 1.96 11.10 6.96
Sodium 1 mg/L 18.50 13.40 12.30 12.40 95.10 63.00
Bicarbonate 2 mg/L 111.00 37.60 163.70 61.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 66.00 0.00
Chloride 2 mg/L 150 21.30 9.89 6.39 6.28 111.00 60.50
Fluoride     0.1 mg/L 2.2 0.35 0.10 0.12 0.00 0.58 0.41
Sulfate 0.1 mg/L 350 28.90 14.30 10.40 12.30 134.00 181.00
Alkalinity 0.1 mg/L 91.30 30.80 134.20 30.80 105.00 174.00
Hardness 2 mg/L 100.0 48.0 40.0 42.5 195.0 340
COD 10 mg/L 112.70 19.40 41.90 34.95 43.00 62.10
Specific Conductance 1 umhos/cm 291 119 122 126 843 830
Total Dissolved Solids 2 mg/L 1500 186 78 74 74 582 546
Turbidity 0.1 NTU 225 211.00 30.00 1.63 17.60 1.79 1.93
Total Suspended Solids 2 mg/L 1075 551 85 146 23 35
Volatile Suspended Solids 1 mg/L 162 71 39 13 12 13
MBAS 0.05 mg/L 0.64 0.09 0.06 0.00 0.10 0.06
Total Organic Carbon 1 mg/L 38.90 7.35 6.70 7.38 12.10 5.38
BOD 2 mg/L 45.90 24.10 15.50 8.58 53.70 60.90

Dissolved Phosphorus 0.05 mg/L 0.37 0.17 0.27 0.14 0.21 0.18
Total Phosphorus 0.05 mg/L 0.69 0.24 0.46 0.25 0.49 0.23
Ammonia 0.1 mg/L 4.02 0.00 1.02 0.11 1.11 1.01
NH3-N 0.1 mg/L 3.32 0.00 0.84 0.00 0.91 0.84
Nitrate 0.1 mg/L 0.00 4.77 2.66 3.55 18.10 7.23
Nitrate-N 0.5 mg/L 10 0.00 1.08 0.60 0.80 4.09 1.63
Nitrite-N 0.03 mg/L 1 0.00 0.00 0.04 0.00 1.36 0.56
Kjeldahl-N 0.1 mg/L 12.40 2.94 1.40 1.22 2.44 1.61

Total Coliform 20 MPN/100ml 10,000 5,000,000 500,000 1,600,000 900,000 1,300 16,000
Fecal Coliform 20 MPN/100ml 400 240,000 50,000 500,000 160,000 170 16,000
Fecal Streptococcus 20 MPN/100ml 500,000 500,000 220,000 220,000 500 40
Enterococcus 20 MPN/100ml 104 300,000 500,000 220,000 220,000 500 40

Dissolved Aluminum 100 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Aluminum 100 ug/l 1000 1,440 5,768 1,790 2,840 0 362
Dissolved Antimony 5 ug/l 2.68 1.25 1.43 0.65 2.11 0.57
Total Antimony 5 ug/l 6 3.25 2.55 1.78 1.14 2.11 0.59
Dissolved Arsenic 5 ug/l 2.71 1.32 1.32 0.00 1.76 1.76
Total Arsenic 5 ug/l 32 50 2.92 3.14 1.76 1.76 1.76 1.99
Dissolved Barium 10 ug/l 41.10 23.90 19.40 19.40 33.90 48.50
Total Barium 10 ug/l 77.90 152.00 50.80 64.80 37.20 56.80
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 560 100 0 0 730 369
Total Boron 100 ug/l 950 1,590 0 199 1,490 618
Dissolved Cadmium 1 ug/l 1.2-3.8 1.6-8.8 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l 1.2-4.2 1.6-9.6 0.50 1.20 0.51 0.49 0.00 0.00

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

Indicator Bacteria

Nutrients

General Chemistry

Metals

Page 1 of 4

RB-AR48285



Table C-3.  Water Quality Results for Constituents Measured at the Los Angeles River Mass Emission Site for the 2004-2005 Monitoring 
Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/17/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

Dissolved Chromium 5 ug/l 30.9-113.0 259.1-948.2 2.00 0.76 1.09 0.85 1.60 0.76
Total Chromium 5 ug/l 50 97.7-357.7 819.9-3000.7 6.38 18.50 6.12 6.93 1.60 3.13
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 4.1-15.9 5.7-25.2 10.80 5.36 8.06 5.79 9.92 6.07
Total Copper 5 ug/l 12 4.3-16.5 5.9-26.2 41.50 50.60 35.20 31.10 25.50 14.50
Dissolved Iron 100 ug/l 452 0 0 159 0 0
Total Iron 100 ug/l 3,020 19,092 2,450 3,620 207 196
Dissolved Lead 5 ug/l 0.9-5.2 23.5-132.5 4.45 0.00 0.00 1.58 0.00 0.00
Total Lead 5 ug/l 8 1.0-7.44 25.4-191.1 33.90 65.00 23.80 23.40 3.60 2.40
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Manganese 30 ug/l 228 220 30 72.40 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 24.0-91.6 215.7-823.8 15.80 3.30 3.40 2.67 5.34 4.70
Total Nickel 5 ug/l 20 100 24.0-91.8 216.1-825.5 18.30 15.40 8.79 7.59 6.11 5.36
Dissolved Selenium 5 ug/l 0.00 0.00 0.00 0.00 2.84 3.44
Total Selenium 5 ug/l 60 50 0.00 0.00 0.00 0.00 2.84 4.73
Dissolved Silver 1 ug/l .7-10.9 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 .8-12.8 0.00 0.71 0.00 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 53.9-206.4 53.9-206.4 72.40 31.80 70.00 34.40 29.90 13.80
Total Zinc 50 ug/l 55.1-211.0 55.1-211.0 135.00 200.00 150.00 107.00 40.80 34.30

Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Antracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 24.30
Bis(2-chlorisopropyl) ether 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table C-3.  Water Quality Results for Constituents Measured at the Los Angeles River Mass Emission Site for the 2004-2005 Monitoring 
Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/17/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro_3_methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 3.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
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Table C-3.  Water Quality Results for Constituents Measured at the Los Angeles River Mass Emission Site for the 2004-2005 Monitoring 
Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/17/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.95 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.0043 2.4 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.001 1.1 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.056 0.24 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.036 0.086 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.0002 0.73 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.070 0.030 0.083 0.00 0.06 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.
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Table C-4.  Water Quality Results for Constituents Measured at the Dominguez Channel Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/9/2005

Cyanide 0.01 mg/L 0.004 0.000 1.100 0.000 0.000 0.000 0.000
pH mg/L 6.5<pH<8.5 6.69 6.31 6.43 6.60 7.80 8.29
TPH 1 0.00 0.00 1.20 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 0.00 0.00 1.60 0.00 0.00 0.00
Total Phenols 0.1 mg/L 0.00 9.80 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 8.30 10.08 9.58 14.18 11.00
Calcium 1 mg/L 28.10 7.21 8.02 12.00 68.10 112.00
Magnesium 1 mg/L 7.29 0.97 3.40 3.04 23.10 39.00
Potassium 1 mg/L 5.50 1.90 2.61 1.67 8.64 12.30
Sodium 1 mg/L 25.70 10.70 12.20 10.10 117.00 211.00
Bicarbonate 2 mg/L 69.80 17.40 32.20 215.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 150 38.20 5.86 7.67 4.56 171.00 285.00
Fluoride     0.1 mg/L 2.4 0.27 0.00 0.11 0.00 0.33 0.31
Sulfate 0.1 mg/L 350 28.30 2.25 6.17 4.39 96.00 181.00
Alkalinity 0.1 mg/L 57.20 14.30 26.40 18.70 176.00 264.00
Hardness 2 mg/L 100 22 34 43 265 440
COD 10 mg/L 86.90 5.70 61.80 18.31 29.10 118.00
Specific Conductance 1 umhos/cm 335 78 108 83 1146 1,499
Total Dissolved Solids 2 mg/L 1500 194 50 60 48 648 1,024
Turbidity 0.1 NTU 225 54.60 13.70 2.98 22.20 2.01 1.84
Total Suspended Solids 2 mg/L 263 115 81 76 14 4
Volatile Suspended Solids 1 mg/L 74 40 57 19 10 3
MBAS 0.05 mg/L 0.30 0.11 0.09 0.05 0.06 0.13
Total Organic Carbon 1 mg/L 28.40 8.62 6.90 4.14 9.03 8.03
BOD 2 mg/L 21.10 14.40 11.50 6.33 7.56 7.78

Dissolved Phosphorus 0.05 mg/L 0.30 0.18 0.23 0.13 0.24 0.11
Total Phosphorus 0.05 mg/L 0.48 0.29 0.31 0.21 0.30 0.14
Ammonia 0.1 mg/L 1.65 0.11 0.90 0.31 0.25 0.40
NH3-N 0.1 mg/L 1.36 0.00 0.74 0.25 0.21 0.33
Nitrate 0.1 mg/L 6.28 3.56 1.52 2.37 7.85 23.10
Nitrate-N 0.5 mg/L 10 1.42 0.80 0.34 0.54 1.77 5.22
Nitrite-N 0.03 mg/L 1 0.31 0.05 0.08 0.06 0.19 0.00
Kjeldahl-N 0.1 mg/L 6.64 2.32 2.76 1.38 1.64 1.51

Total Coliform 20 MPN/100ml 10,000 220,000 300,000 300,000 500,000 9,000 2,400
Fecal Coliform 20 MPN/100ml 400 17,000 14,000 300,000 28,000 800 800
Fecal Streptococcus 20 MPN/100ml 240,000 900,000 240,000 90,000 800 130
Enterococcus 20 MPN/100ml 104 240,000 900,000 240,000 90,000 800 80

Dissolved Aluminum 100 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Aluminum 100 ug/l 1000 455 301 1,590 1,570 0 187
Dissolved Antimony 5 ug/l 3.58 0.00 1.92 1.06 1.64 0.79
Total Antimony 5 ug/l 6 4.00 0.00 3.09 1.81 1.64 0.81
Dissolved Arsenic 5 ug/l 2.27 0.00 1.72 1.24 1.75 1.73
Total Arsenic 5 ug/l 32 50 2.29 0.00 2.17 1.51 1.75 2.03
Dissolved Barium 10 ug/l 33.50 17.00 20.10 22.10 57.30 75.40
Total Barium 10 ug/l 49.90 59.00 62.50 40.80 66.40 77.60
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 504 0 0 0 300 433
Total Boron 100 ug/l 592 780 0 0 830 454
Dissolved Cadmium 1 ug/l .8-4.8 .8-12.3 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l .8-5.3 .8-13.6 0.28 0.65 0.62 0.38 0.00 0.00
Dissolved Chromium 5 ug/l 18.9-145.3 158.8-1219.0 1.37 0.93 2.06 1.16 1.51 2.13
Total Chromium 5 ug/l 50 59.9-459.8 502.5-3857.6 3.00 3.57 10.10 5.27 1.51 3.26
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives
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Table C-4.  Water Quality Results for Constituents Measured at the Dominguez Channel Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 2.5-20.6 3.2-33.6 19.60 13.00 8.72 9.78 14.50 12.10
Total Copper 5 ug/l 12 2.6-21.5 3.4-35.0 42.30 33.90 57.50 32.50 27.80 17.40
Dissolved Iron 100 ug/l 0 0 0 350 0 0
Total Iron 100 ug/l 898 489 2,650 1,670 274 0
Dissolved Lead 5 ug/l 0.5-7 12.0-183.2 0.00 0.00 0.00 4.42 0.00 0.00
Total Lead 5 ug/l 8 .5-11.0 11.9-282.3 8.37 2.59 22.70 16.60 4.95 1.42
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Manganese 30 ug/l 117.0 56.4 31.4 51.40 51.80 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 14.5-118.7 130.1-1067.9 10.00 3.15 2.90 1.92 4.75 4.60
Total Nickel 5 ug/l 20 100 14.5-119.0 130.3-1070.0 12.30 8.43 7.80 3.95 5.52 4.68
Dissolved Selenium 5 ug/l 0.00 0.00 0.00 0.00 2.73 2.79
Total Selenium 5 ug/l 60 50 0.00 0.00 0.00 0.00 2.73 3.69
Dissolved Silver 1 ug/l .3-18.4 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 .3-21.7 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 32.5-267.59 32.5-267.6 181.00 95.10 78.40 65.60 27.50 27.40
Total Zinc 50 ug/l 33.2-273.6 33.2-273.6 219.00 251.00 209.00 125.00 51.70 40.60

Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Antracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 13.60
Bis(2-chlorisopropyl) ether 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles

Page 2 of 4

RB-AR48290



Table C-4.  Water Quality Results for Constituents Measured at the Dominguez Channel Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro_3_methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
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Table C-4.  Water Quality Results for Constituents Measured at the Dominguez Channel Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.95 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.0043 2.4 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.001 1.1 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.056 0.24 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.036 0.086 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.0002 0.73 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.028 0.000 0.057 0.15 0.07 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit

PCBs

Pesticides

Herbicides

0.008

0.018

0.03 0.014
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Table C-5.  Water Quality Results for Constituents Measured at the Ballona Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/11/2005 11/16/2004 3/9/2005

Cyanide 0.01 mg/L 0.004 0.006 0.000 0.008 0.000 0.000
pH 6.5<pH<8.5 7.11 6.07 7.09 6.62 8.12 8.36
TPH 1 0.00 1.10 1.10 0.00 0.00
Oil and Grease 1 mg/L 75 1.70 0.00 1.60 0.00 1.50
Total Phenols 0.1 mg/L 0.00 9.88 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 8.00 7.90 14.88 13.48
Calcium 1 mg/L 49.70 8.02 40.10 13.60 104.00 116.20
Magnesium 1 mg/L 13.60 2.43 12.20 4.38 45.00 55.90
Potassium 1 mg/L 7.95 1.92 5.68 1.81 5.94 5.64
Sodium 1 mg/L 28.70 9.73 26.20 12.70 93.00 99.90
Bicarbonate 2 mg/L 158.00 20.10 144.90 342.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 10.60
Chloride 2 mg/L 500 39.70 4.64 32.30 7.88 120.00 125.00
Fluoride     0.1 mg/L 1.6 0.40 0.00 0.27 0.00 0.57 0.43
Sulfate 0.1 mg/L 500 67.40 5.84 37.40 12.50 190.00 344.00
Alkalinity 0.1 mg/L 130.00 16.50 118.60 27.50 281.00 300.30
Hardness 2 mg/L 180.0 30.0 150.0 52.0 445.0 520.0
COD 10 mg/L 100.90 0.00 120.00 25.33 26.50 54.90
Specific Conductance 1 umhos/cm 498 74 417 137 1215 1,422
Total Dissolved Solids 2 mg/L 2000 312 46 254 84 718 950
Turbidity 0.1 NTU 225 79.40 20.70 2.68 12.50 0.99 1.36
Total Suspended Solids 2 mg/L 678 85 447 702 15 38
Volatile Suspended Solids 1 mg/L 156 28 140 160 10 6
MBAS 0.05 mg/L 0.35 0.06 0.13 0.00 0.00 0.00
Total Organic Carbon 1 mg/L 31.70 5.21 9.72 1.95 4.88 3.51
BOD 2 mg/L 43.80 5.62 35.90 16.40 4.99 2.87

Dissolved Phosphorus 0.05 mg/L 0.33 0.18 0.47 0.16 0.14 0.08
Total Phosphorus 0.05 mg/L 0.56 0.24 0.64 0.51 0.19 0.12
Ammonia 0.1 mg/L 2.35 0.00 1.04 0.45 0.32 0.36
NH3-N 0.1 mg/L 1.94 0.00 0.86 0.37 0.27 0.30
Nitrate 0.1 mg/L 0.00 2.32 0.00 1.58 5.01 14.50
Nitrate-N 0.5 mg/L 10 0.00 0.52 0.00 0.36 1.13 3.27
Nitrite-N 0.03 mg/L 1 0.91 0.05 0.00 0.06 0.11 0.00
Kjeldahl-N 0.1 mg/L 8.78 1.05 4.60 4.24 0.54 0.67

Total Coliform 20 MPN/100ml 10,000 240,000 90,000 240,000 2,400 17,000
Fecal Coliform 20 MPN/100ml 400 17,000 50,000 14,000 300 2,400
Fecal Streptococcus 20 MPN/100ml 240,000 130,000 240,000 500 170
Enterococcus 20 MPN/100ml 104 240,000 130,000 90,000 500 70

Dissolved Aluminum 100 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Aluminum 100 ug/l 1000 565 888 3,920 9,500 0 0
Dissolved Antimony 5 ug/l 3.35 0.64 1.27 1.28 0.54 0.00
Total Antimony 5 ug/l 6 3.85 0.80 2.99 4.06 0.54 0.00
Dissolved Arsenic 5 ug/l 2.64 1.07 1.74 1.20 2.38 1.54
Total Arsenic 5 ug/l 32 50 2.76 1.15 3.93 3.54 2.38 4.83
Dissolved Barium 10 ug/l 42.70 12.60 33.30 24.90 59.50 27.10
Total Barium 10 ug/l 68.20 25.70 153.00 195.00 64.40 55.90
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 510 197 137 0 594 321
Total Boron 100 ug/l 680 1,050 147 0 1,980 360
Dissolved Cadmium 1 ug/l 1-7 1.2-21 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l 1.5-8 1.2-24 0.00 0.00 1.26 1.62 0.00 0.00
Dissolved Chromium 5 ug/l 24-222 205-1864 1.22 0.84 2.35 0.00 3.26 0.80
Total Chromium 5 ug/l 50 77-703 648-5898 2.85 3.44 10.70 19.60 3.26 8.60
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

General Chemistry
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Table C-5.  Water Quality Results for Constituents Measured at the Ballona Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/11/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 3.2-32 4.3-55 10.20 5.86 1.71 7.36 12.10 9.01
Total Copper 5 ug/l 12 3.3-33 4.5-57 32.30 17.30 87.60 78.50 32.00 14.90
Dissolved Iron 100 ug/l 192 0 0 134 0 0
Total Iron 100 ug/l 1,380 1,663 7,000 10,480 120 0
Dissolved Lead 5 ug/l 0.7-12 17-313 0.97 0.00 0.00 1.48 0.00 0.00
Total Lead 5 ug/l 8 0.7-21 18-546 11.00 14.00 47.20 107.00 3.58 0.67
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Manganese 30 ug/l 176.0 0.0 269.0 303.00 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 19-184 169-1656 9.98 1.71 3.77 2.11 4.66 3.24
Total Nickel 5 ug/l 20 100 19-184 169-1659 12.30 3.42 15.10 16.30 5.70 5.74
Dissolved Selenium 5 ug/l 1.49 0.00 0.00 0.00 3.62 5.52
Total Selenium 5 ug/l 60 50 1.51 0.00 0.00 0.00 3.62 15.20
Dissolved Silver 1 ug/l 0.4-45 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 0.5-53 0.00 0.00 0.70 0.85 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 42-415 42-415 68.30 38.90 9.28 39.60 16.20 9.25
Total Zinc 50 ug/l 43-424 43-425 116.00 62.40 337.00 350.00 36.60 9.96

Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chlorisopropyl) ether 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table C-5.  Water Quality Results for Constituents Measured at the Ballona Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/11/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzyl alcohol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
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Table C-5.  Water Quality Results for Constituents Measured at the Ballona Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/11/2005 11/16/2004 3/9/2005

Dry Weather Monitoring2Wet Weather Monitoring2Water Quality Objectives

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.95 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.0043 2.4 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.001 1.1 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.056 0.24 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.036 0.086 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.0002 0.73 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.000 0.040 0.131 0.00 0.00 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 4.56 0.00 5.39 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-D 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit

PCBs

Pesticides

Herbicides

0.008

0.018

0.03 0.014
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Table C-6.  Water Quality Results for Constituents Measured at the Malibu Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/11/2005 11/16/2004 3/9/2005

Cyanide 0.01 mg/L 0.004 0.000 0.000 0.000 0.010 0.000
pH mg/L 6.5<pH<8.5 7.48 7.62 7.51 7.59 7.91 8.10
TPH 1 0.00 0.00 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 1.30 0.00 0.00 0.00 0.00
Total Phenols 0.1 mg/L 0.00 9.60 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 6.86 9.14 9.58 11.12
Calcium 1 mg/L 212.00 120.00 104.00 50.10 104.00 148.30
Magnesium 1 mg/L 109.00 70.50 55.90 27.90 55.90 77.80
Potassium 1 mg/L 12.70 9.30 8.88 3.15 11.60 6.60
Sodium 1 mg/L 142.00 117.00 99.00 38.80 129.00 102.00
Bicarbonate 2 mg/L 244.00 215.00 209.40 215.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 500 116.00 167.00 121.90 40.50 165.00 76.10
Fluoride     0.1 mg/L 2 0.39 0.25 0.26 0.15 0.24 0.32
Sulfate 0.1 mg/L 500 838.00 519.00 515.80 169.80 382.00 481.00
Alkalinity 0.1 mg/L 200.00 176.00 171.60 110.00 176.00 278.30
Hardness 2 mg/L 980 590 490 240 490 690
COD 10 mg/L 74.30 33.00 69.60 37.56 43.80 43.20
Specific Conductance 1 umhos/cm 2495 1554 1521 624 1542 1,854
Total Dissolved Solids 2 mg/L 1500 1734 1088 940 408 1014 1,182
Turbidity 0.1 NTU 225 2.62 6.03 0.40 21.40 0.35 1.45
Total Suspended Solids 2 mg/L 568 15 89 1382 3 19
Volatile Suspended Solids 1 mg/L 74 13 37 118 1 5
MBAS 0.05 mg/L 0.16 0.05 0.07 0.00 0.00 0.00
Total Organic Carbon 1 mg/L 21.50 9.36 8.02 7.89 7.24 5.32
BOD 2 mg/L 21.60 3.60 13.20 12.20 3.20 2.36

Dissolved Phosphorus 0.05 mg/L 0.12 0.69 0.51 0.23 1.04 0.23
Total Phosphorus 0.05 mg/L 0.31 0.76 0.63 0.79 1.10 0.28
Ammonia 0.1 mg/L 0.91 0.15 0.39 0.00 0.18 0.37
NH3-N 0.1 mg/L 0.75 0.12 0.32 0.00 0.15 0.30
Nitrate 0.1 mg/L 9.65 19.00 14.90 6.47 32.40 9.83
Nitrate-N 0.5 mg/L 10 2.18 4.29 3.37 1.46 7.32 2.21
Nitrite-N 0.03 mg/L 1 0.35 0.11 0.30 0.00 0.00 0.00
Kjeldahl-N 0.1 mg/L 6.28 1.48 1.64 3.68 0.52 1.11

Total Coliform 20 MPN/100ml 10,000 240,000 900,000 2,400 5,000 1,300
Fecal Coliform 20 MPN/100ml 400 3,000 27,000 800 230 80
Fecal Streptococcus 20 MPN/100ml 5,000 170,000 3,000 500 20
Enterococcus 20 MPN/100ml 104 5,000 170,000 3,000 500 20

Dissolved Aluminum 100 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Aluminum 100 ug/l 1000 0 185 570 18,100 0 0
Dissolved Antimony 5 ug/l 1.52 0.00 1.20 0.00 0.00 0.00
Total Antimony 5 ug/l 6 1.56 0.00 1.52 0.98 0.00 0.00
Dissolved Arsenic 5 ug/l 3.57 1.62 1.88 1.59 1.51 1.27
Total Arsenic 5 ug/l 32 50 3.90 2.26 1.96 4.80 1.51 3.18
Dissolved Barium 10 ug/l 37.70 29.40 27.80 23.40 21.80 21.20
Total Barium 10 ug/l 46.60 32.30 45.40 252.00 26.70 39.10
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 860 1,010 292 171 525 274
Total Boron 100 ug/l 1,050 1,600 307 181 1,150 331
Dissolved Cadmium 1 ug/l 4.4-12.5 11.0-50.3 0.00 0.00 0.00 0.35 0.29 0.00
Total Cadmium 1 ug/l 4.9-14.8 12.1-59.3 0.43 0.00 0.60 7.90 0.41 0.37

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

General Chemistry

Nutrients

Indicator Bacteria

Metals
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Table C-6.  Water Quality Results for Constituents Measured at the Malibu Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/11/2005 11/16/2004 3/9/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

Dissolved Chromium 5 ug/l 134.0-424.1 1124.0-3557.8 1.66 2.07 1.77 0.56 0.62 0.00
Total Chromium 5 ug/l 50 424.0-1342.0 3556.9-11258.8 2.37 2.84 1.96 30.40 0.62 7.78
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 18.9-63.0 30.6-115.3 4.02 6.13 6.89 5.39 8.07 4.09
Total Copper 5 ug/l 12 19.7-65.6 31.9-120.1 17.30 15.90 24.20 38.90 17.20 9.38
Dissolved Iron 100 ug/l 0 0 0 735 0 0
Total Iron 100 ug/l 268 425 783 20,150 163 0
Dissolved Lead 5 ug/l 6.4-27 165.1-684.1 0.00 0.00 0.00 0.54 0.00 0.00
Total Lead 5 ug/l 8 9.7-58.1 248.9-1492.0 1.18 1.07 7.79 21.50 3.15 0.54
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Manganese 30 ug/l 202 34.5 52.3 843.00 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 109.2-359.0 982.0-3228.1 20.00 6.75 6.17 5.50 6.76 5.02
Total Nickel 5 ug/l 20 100 109.4-359.7 984.0-3235.3 24.20 8.11 7.65 44.20 7.57 9.49
Dissolved Selenium 5 ug/l 15.70 3.34 3.13 1.18 3.75 8.97
Total Selenium 5 ug/l 60 50 19.20 4.79 3.17 2.08 3.75 20.80
Dissolved Silver 1 ug/l 15.6-174.9 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 18.3-205.7 0.00 0.00 0.00 0.30 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 246.0-810.44 246.0-810.4 11.00 9.39 41.20 6.91 22.40 6.67
Total Zinc 50 ug/l 251.6-828.7 251.6-828.7 19.40 15.90 96.30 102.00 37.40 10.80

Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Antracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 24.30
Bis(2-chlorisopropyl) ether 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table C-6.  Water Quality Results for Constituents Measured at the Malibu Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/11/2005 11/16/2004 3/9/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro_3_methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
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Table C-6.  Water Quality Results for Constituents Measured at the Malibu Creek Mass Emission Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 1/11/2005 11/16/2004 3/9/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.95 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.0043 2.4 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.001 1.1 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.056 0.24 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.001 2 0.036 0.086 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.0002 0.73 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.000 0.030 0.042 0.00 0.06 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.

Pesticides

Herbicides

0.008

0.018

0.03 0.014

PCBs
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Table C-7.  Water Quality Results for Constituents Measured at the Santa Clara River Mass Emission Site for the 2004-2005 Monitoring 
Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 1/7/2005 11/16/2004 3/9/2005

Cyanide 0.01 mg/L 0.004 0.010 0.000 0.000 0.000 0.000
pH mg/L 6.5<pH<8.5 7.36 7.07 7.58 7.72 8.17
TPH 1 0.00 1.00 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 0.00 0.00 0.00 0.00 0.00
Total Phenols 0.1 mg/L 0.00 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 6.78 10.29 10.40 8.60 10.76
Calcium 1 mg/L 112.00 24.00 28.10 136.00 100.20
Magnesium 1 mg/L 36.00 7.29 9.72 41.30 51.10
Potassium 1 mg/L 10.50 4.99 2.93 5.43 7.14
Sodium 1 mg/L 87.00 19.10 23.20 108.00 63.20
Bicarbonate 2 mg/L 228.00 67.10 369.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 100 115.00 15.60 9.26 140.00 46.50
Fluoride     0.1 mg/L 2.4 0.40 0.16 0.20 0.44 0.52
Sulfate 0.1 mg/L 300 288.00 48.40 87.80 263.00 253.00
Alkalinity 0.1 mg/L 187.00 55.00 50.60 303.00 253.00
Hardness 2 mg/L 428.0 90.0 110.0 510.0 460.0
COD 10 mg/L 49.90 16.30 27.92 11.80 27.20
Specific Conductance 1 umhos/cm 1074 235 317 1560 999
Total Dissolved Solids 2 mg/L 1500 732 134 206 914 696
Turbidity 0.1 NTU 225 141.00 37.30 193.00 0.87 0.45
Total Suspended Solids 2 mg/L 870 6591 2662 5 600
Volatile Suspended Solids 1 mg/L 79 569 190 4 21
MBAS 0.05 mg/L 0.10 0.00 0.00 0.00 0.00
Total Organic Carbon 1 mg/L 20.37 11.20 3.49 4.22 3.39
BOD 2 mg/L 21.80 10.40 5.58 3.60 0.00

Dissolved Phosphorus 0.05 mg/L 0.18 0.20 0.10 0.25 0.14
Total Phosphorus 0.05 mg/L 0.83 0.37 0.18 0.28 0.67
Ammonia 0.1 mg/L 0.00 0.20 0.37 0.00 0.98
NH3-N 0.1 mg/L 0.00 0.17 0.30 0.00 0.81
Nitrate 0.1 mg/L 4.23 6.04 3.38 4.84 7.20
Nitrate-N 0.5 mg/L 10 0.96 1.36 0.76 1.09 1.63
Nitrite-N 0.03 mg/L 1 0.43 0.00 0.00 0.00 0.00
Kjeldahl-N 0.1 mg/L 2.94 3.32 0.74 1.31 1.00

Total Coliform 20 MPN/100ml 10,000 500,000 300,000 300,000 5,000 2,800
Fecal Coliform 20 MPN/100ml 400 300,000 240,000 16,000 20 500
Fecal Streptococcus 20 MPN/100ml 300,000 90,000 220,000 300 1,300
Enterococcus 20 MPN/100ml 104 300,000 90,000 220,000 300 800

Dissolved Aluminum 100 ug/l 0.00 0.00 3680.00 0.00 0.00
Total Aluminum 100 ug/l 1000 450 10,343 19,650 0 7,500
Dissolved Antimony 5 ug/l 1.07 0.51 0.00 0.00 0.00
Total Antimony 5 ug/l 6 1.15 0.70 0.87 0.00 0.00
Dissolved Arsenic 5 ug/l 1.76 1.13 1.58 1.55 2.65
Total Arsenic 5 ug/l 32 50 2.26 5.17 3.07 1.55 3.89
Dissolved Barium 10 ug/l 68.00 24.60 135.00 69.50 97.40
Total Barium 10 ug/l 75.90 263.00 152.00 75.30 197.00
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 583 186 0 1,050 388
Total Boron 100 ug/l 634 399 375 1,860 413
Dissolved Cadmium 1 ug/l 2.2-7.8 3.8-24.9 0.00 0.00 0.74 0.00 0.00
Total Cadmium 1 ug/l 2.3-8.9 4.0-28.4 0.00 1.27 0.96 0.00 0.29

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

General Chemistry

Nutrients

Indicator Bacteria

Metals
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Table C-7.  Water Quality Results for Constituents Measured at the Santa Clara River Mass Emission Site for the 2004-2005 Monitoring 
Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

Dissolved Chromium 5 ug/l 60.0-248.4 503.4-2083.8 1.69 1.16 1.56 0.60 7.21
Total Chromium 5 ug/l 50 189.8-786.0 1593.0-6594.4 3.40 22.70 12.80 0.60 9.60
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 8.2-36.0 12.2-62.3 5.90 22.60 17.20 1.90 3.83
Total Copper 5 ug/l 12 8.5-37.5 12.7-64.9 15.70 28.00 19.50 14.40 18.50
Dissolved Iron 100 ug/l 0 0 3635 0 0
Total Iron 100 ug/l 988 34,956 27,400 128 15,160
Dissolved Lead 5 ug/l 2.2-14 57.6-359.7 0.00 0.00 12.50 0.00 0.00
Total Lead 5 ug/l 8 2.8-25.3 71.4-649.6 1.48 35.30 14.40 3.36 8.19
Dissolved Manganese 30 ug/l 0.00 0.00 512.00 0.00 0.00
Total Manganese 30 ug/l 53 407 594.00 131.00 485.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 47.6-206.6 428.3-1858.1 14.40 4.62 10.00 14.40 5.17
Total Nickel 5 ug/l 20 100 47.7-207.0 429.2-1861.8 15.70 19.50 15.00 15.10 12.70
Dissolved Selenium 5 ug/l 2.26 0.00 0.00 4.23 1.74
Total Selenium 5 ug/l 60 50 3.04 0.00 0.00 4.23 3.69
Dissolved Silver 1 ug/l 2.9-56.86 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 3.4-66.9 0.00 0.25 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 107.2-466.0 107.2-466.0 10.20 12.00 29.70 0.00 2.27
Total Zinc 50 ug/l 109.6-476.5 109.6-476.5 11.10 68.80 60.80 27.40 52.20

Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
Anthracene 3 ug/l 0.00 0.00 0.00 0.00 0.00
Antracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00
Bis(2-chlorisopropyl) ether 2 ug/l 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table C-7.  Water Quality Results for Constituents Measured at the Santa Clara River Mass Emission Site for the 2004-2005 Monitoring 
Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 5 ug/l 0.00 0.00 0.00 0.00 0.00
4-chloro_3_methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00
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Table C-7.  Water Quality Results for Constituents Measured at the Santa Clara River Mass Emission Site for the 2004-2005 Monitoring 
Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 1/7/2005 11/16/2004 3/9/2005

Dry Weather Monitoring 2Wet Weather Monitoring 2Water Quality Objectives

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 3 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.95 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.0043 2.4 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.001 1.1 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.056 0.24 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.056 0.22 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.036 0.086 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.0038 0.52 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.0002 0.73 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.410 0.030 0.00 0.00 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 10 ug/l 70 0.00 0.00 0.00 0.00 0.00
2,4,5-TP 1 ug/l 50 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.

PCBs

Pesticides

Herbicides

0.008

0.018

0.03 0.014
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Photos for 2004-2005 Trash Monitoring Surveys 
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D-1 

San Gabriel River Watershed 2004-2005 Trash Photos 
 

 
Figure D-1. San Gabriel River after first storm event, October 17, 2004. 

 
 

 
Figure D-2. San Gabriel River on October 26, 2004. 
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Figure D-3. San Gabriel River on December 5, 2004. 

 
 

 
Figure D-4. San Gabriel River on December 28, 2004. 
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Coyote Creek Watershed 2004-2005 Trash Photos 
 

 
Figure D-5. Coyote Creek after first storm event, October 17, 2004. 

 
 

 
Figure D-6. Coyote Creek on October 26, 2004. 
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Figure D-7. Coyote Creek on December 5, 2004. 

 
 

 
Figure D-8. Coyote Creek on December 28, 2004. 
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Los Angeles River Watershed 2004-2005 Trash Photos 
 

 
Figure D-9. Los Angeles River after first storm event, October 17, 2004. 

 
 

 
Figure D-10. Los Angeles River on October 26, 2004. 
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Figure D11. Los Angeles River on December 5, 2004. 

 
 

 
Figure D-12. Los Angeles River on December 28, 2004. 
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Dominguez Channel Watershed 2004-2005 Trash Photos 
 

 
Figure D-13. Dominguez Channel after first storm event, October 17, 2004. 

 
 

 
Figure D-14. Dominguez Channel on October 26, 2004. 
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Figure D-15. Dominguez Channel on December 5, 2004. 

 
 

 
Figure D-16. Dominguez Channel on December 28, 2004. 
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Ballona Creek Watershed 2004-2005 Trash Photos 
 

 
Figure D-17. Ballona Creek after first storm event, October 17, 2004. 

 
 

 
Figure D-18. Ballona Creek on October 26, 2004. 
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Figure D-19. Ballona Creek on December 5, 2004. 

 
 

 
Figure D-20. Ballona Creek on December 28, 2004. 
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Malibu Creek Watershed 2004-2005 Trash Photos 
 

 
Figure D-21. Malibu Creek after first storm event, October 17, 2004. 

 
 

 
Figure D-22. Malibu Creek on October 26, 2004. 
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Figure D-23. Malibu Creek on December 5, 2004. 

 
 

 
FigureD- 24. Malibu Creek on December 28, 2004. 
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Santa Clara River Watershed 2004-2005 Trash Photos 
 

 
Figure D-25. Santa Clara River after first storm event, October 17, 2004. 

 
 

 
Figure D-26. Santa Clara River on October 26, 2004. 
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Figure D-27. Santa Clara River on December 28, 2004. 

 
 

 
Figure D-28. Santa Clara River on January 7, 2005. 
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Laboratory Analytical Data Results for Estuary 
Monitoring 
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Constituent Units
4002 4034 4066 4194 4258 4322 4520

Toxicity
Mean Eohaustorius  Survival % 96 93 96 97 92 88 89

Infauna Community Indices
Number of species #/0.1 m2 14 30 6 14 23 28 18
Total abundance #/0.1 m2 223 286 15 37 1735 899 1160
Shannon-Wiener diversity 1.39 2.49 1.41 2.30 1.58 2.04 1.29
Evenness 0.53 0.73 0.79 0.87 0.50 0.61 0.45
Dominance 2 7 3 6 3 4 2

Sediment Size & TOC
Gravel % 0.21 0.25 0.28 0.28 0.19 0.00 0.33
Sand % 88.99 83.14 99.72 94.28 68.08 82.08 91.29
Silt % 10.11 15.52 0.00 5.35 29.19 16.66 6.85
Clay % 0.70 1.11 0.00 0.09 2.54 1.27 1.46
Median size microns 461.04 434.06 553.96 534.34 243.10 407.08 624.46
Mean size microns 423.18 216.09 585.61 526.13 113.68 173.51 579.05
TOC % J0.195 J0.211 <0.017 J0.114 J0.226 0.399 0.273

Metals
Aluminum mg/kg 7310 7500 4400 4920 5890 4980 2840
Antimony mg/kg 0.40 0.47 0.20 0.24 0.20 0.27 0.39
Arsenic mg/kg 1.44 2.04 1.04 2.23 2.56 1.83 2.35
Barium mg/kg 53.7 46.6 22.6 42.9 43.3 35.6 20.2
Beryllium mg/kg 0.19 0.22 J0.09 0.19 0.23 0.23 0.10
Cadmium mg/kg 0.12 J0.08 J0.05 0.14 J0.08 J0.06 0.14
Chromium mg/kg 15.3 17.4 7.4 10.4 11.7 13.7 5.7
Copper mg/kg 9.1 17.0 7.5 13.5 14.5 11.3 8.0
Iron mg/kg 17300 18400 5510 8340 7760 10500 4980
Lead mg/kg 11.5 18.3 4.7 15.8 10.8 21.4 9.8
Mercury mg/kg J0.02 0.04 0.10 0.04 0.04 0.03 0.02
Nickel mg/kg 7.4 23.8 4.1 7.5 6.9 7.5 4.7
Selenium mg/kg 0.34 0.51 0.26 0.44 0.47 0.46 <0.24
Silver mg/kg <0.025 0.27 0.65 0.11 0.13 J0.07 0.10
Zinc mg/kg 37.2 47.0 22.0 43.5 39.6 36.1 48.3

Pesticides
2,4'-DDD ug/kg <1 <1 <1 <1 <1 <1 <0.1
2,4'-DDE ug/kg <1 <1 <1 <1 <1 <1 <0.1
2,4'-DDT ug/kg <1 <1 <1 <1 <1 <1 <0.1
4,4'-DDD ug/kg <1 <1 <1 <1 <1 <1 <3.8
4,4'-DDE ug/kg J1.5 J2.8 1 J2.2 J3.7 J2 <3.8
4,4'-DDT ug/kg <1 <1 <1 <1 <1 <1 <0.2
Total Detectable DDT ug/kg 1.5 2.8 1.0 2.2 3.7 2.0 0.0
alpha-Chlordane ug/kg <1 <1 <1 <1 <1 <1 <0.14
gamma-Chlordane ug/kg <1 <1 <1 <1 <1 <1 <0.2
Total Detectable Chlordane ug/kg 0 0 0 0 0 0 0

Stations

Table E-1. Laboratory Analytical Results for San Gabriel River Estuary
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Constituent Units
4002 4034 4066 4194 4258 4322 4520

Stations

Table E-1. Laboratory Analytical Results for San Gabriel River Estuary

PAHs
1,6,7-Trimethylnaphthalene ug/kg <1 <1 <1 <1 <1 <1 40.4
1-Methylnaphthalene ug/kg <1 <1 <1 J1.5 <1 <1 <12
1-Methylphenanthrene ug/kg <1 J3.8 <1 J1.1 12.9 <1 <41
2,6-Dimethylnaphthalene ug/kg <1 <1 <1 <1 <1 <1 79.6
2-Methylnaphthalene ug/kg <1 <1 <1 <1 <1 <1 97.7
Acenaphthene ug/kg <1 J3.6 <1 <1 18.8 <1 <28
Acenaphthylene ug/kg <1 <1 <1 <1 <1 <1 <15
Anthracene ug/kg <1 8.5 <1 J1.4 61.8 <1 <18
Benz(a)anthracene ug/kg J2 12.3 J3.4 16.7 246 5 39.7
Benzo(a)pyrene ug/kg <1 11.2 5.8 31 333 14.2 <55
Benzo(b)fluoranthene ug/kg 10.4 12.4 J4.3 20.4 175 11.4 <63
Benzo(e)pyrene ug/kg 9.7 9.1 J4.7 20.1 130 12.1 <57
Benzo(g,h,i)perylene ug/kg <1 6.1 J3.9 21.2 120 16.3 <56
Benzo(k)fluoranthene ug/kg 8.7 10.6 5.1 23.8 211 14.2 <82
Biphenyl ug/kg <1 <1 <1 <1 <1 <1 29.1
Chrysene ug/kg 9.4 15.1 J4.6 22 204 9.5 <36
Dibenz(a,h)anthracene ug/kg <1 <1 <1 J4.9 <1 J2.5 <52
Fluoranthene ug/kg 11.3 45.2 7 35.2 410 9.4 42.5
Fluorene ug/kg <1 7.7 <1 <1 23.4 <1 <13
Naphthalene ug/kg <1 <1 <1 <1 J1.7 <1 38.5
Perylene ug/kg <1 <1 J2.3 11.7 70.3 6.2 <23
Phenanthrene ug/kg J2.7 43.1 <1 10.8 224 J1.8 26.7
Pyrene ug/kg 11.6 33.8 6.9 34.6 372 11.7 90.7
Total Detectable PAHs ug/kg 66 223 48 256 2614 114 485

PCBs
PCB18 ug/kg <1 <1 <1 <1 <1 <1 <0.17
PCB28 ug/kg <1 <1 <1 <1 <1 <1 <0.09
PCB37 ug/kg <1 <1 <1 <1 <1 <1 <0.11
PCB44 ug/kg <1 <1 <1 <1 <1 <1 <0.076
PCB49 ug/kg <1 <1 <1 <1 <1 <1 <0.2
PCB52 ug/kg <1 <1 <1 <1 <1 <1 <0.09
PCB66 ug/kg <1 <1 <1 <1 <1 <1 <0.15
PCB70 ug/kg <1 <1 <1 <1 <1 <1 <0.2
PCB74 ug/kg <1 <1 <1 <1 <1 <1 <0.16
PCB77 ug/kg <1 <1 <1 <1 <1 <1 <0.19
PCB81 ug/kg <1 <1 <1 <1 <1 <1 <0.23
PCB87 ug/kg <1 <1 <1 <1 <1 <1 <0.18
PCB99 ug/kg <1 <1 <1 <1 <1 <1 <0.39
PCB101 ug/kg <1 <1 <1 <1 <1 <1 <2.6
PCB105 ug/kg <1 <1 <1 <1 <1 <1 <0.11
PCB110 ug/kg <1 <1 <1 <1 <1 <1 <0.34
PCB114 ug/kg <1 <1 <1 <1 <1 <1 <0.13
PCB118 ug/kg <1 <1 <1 <1 <1 <1 <0.25
PCB119 ug/kg <1 <1 <1 <1 <1 <1 <0.15
PCB123 ug/kg <1 <1 <1 <1 <1 <1 <0.19
PCB126 ug/kg <1 <1 <1 <1 <1 <1 <0.31
PCB128/167 ug/kg <1 <1 <1 <1 <1 <1 <0.26
PCB138 ug/kg <1 <1 <1 <1 <1 <1 <0.16
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Constituent Units
4002 4034 4066 4194 4258 4322 4520

Stations

Table E-1. Laboratory Analytical Results for San Gabriel River Estuary

PCB149 ug/kg <1 <1 <1 <1 <1 <1 <0.33
PCB151 ug/kg <1 <1 <1 <1 <1 <1 <0.2
PCB153 ug/kg <1 <1 <1 <1 <1 <1 <0.2
PCB156 ug/kg <1 <1 <1 <1 <1 <1 <0.051
PCB157 ug/kg <1 <1 <1 <1 <1 <1 <0.08
PCB158 ug/kg <1 <1 <1 <1 <1 <1 <0.072
PCB169 ug/kg <1 <1 <1 <1 <1 <1 <0.15
PCB170 ug/kg <1 <1 <1 <1 <1 <1 <0.057
PCB177 ug/kg <1 <1 <1 <1 <1 <1 <0.1
PCB180 ug/kg <1 <1 <1 <1 <1 <1 <0.092
PCB183 ug/kg <1 <1 <1 <1 <1 <1 <0.31
PCB187 ug/kg <1 <1 <1 <1 <1 <1 <0.26
PCB189 ug/kg <1 <1 <1 <1 <1 <1 <0.085
PCB194 ug/kg <1 <1 <1 <1 <1 <1 <0.14
PCB201 ug/kg <1 <1 <1 <1 <1 <1 <0.034
PCB206 ug/kg <1 <1 <1 <1 <1 <1 <0.095
Total Detectable PCBs ug/kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Mean ER-M quotient 0.04 0.08 0.04 0.05 0.05 0.04 0.03
NR = Not reported
J = Estimated value above MDL and below RL
Chemisty in Bold = > ER-L
Chemisty in Bold = > ER-M
Toxicity in Bold = identified as moderately toxic (Bight 03 draft report)
Toxicity in Bold = identified as highly toxic (Bight 03 draft report)
Mean ERM-Q Bold = above 0.01 threshold 
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Constituent Units
4142 4440 4600 4788 4856

Toxicity
Mean Eohaustorius  Survival % 93 65 76 95 86

Infauna Community Indices
Number of species #/0.1 m2 20 43 21 12 16
Total abundance #/0.1 m2 547 5014 320 283 1387
Shannon-Wiener diversity 0.97 1.63 1.47 1.40 1.06
Evenness 0.33 0.43 0.48 0.56 0.38
Dominance 1 3 2 3 2

Sediment Size & TOC
Gravel % NR 0.23 0.00 0.23 0.00
Sand % NR 62.14 17.14 53.94 27.08
Silt % NR 35.49 77.21 44.28 68.97
Clay % NR 2.14 5.66 1.57 3.95
Median size microns NR 193.74 21.15 80.98 27.33
Mean size microns NR 119.12 22.40 121.82 34.84
TOC % J0.272 2.458 0.912 1.698 0.884

Metals
Aluminum mg/kg 3790 7850 19900 4390 6630
Antimony mg/kg 0.14 0.82 0.66 0.21 0.58
Arsenic mg/kg 0.90 5.29 6.61 1.89 2.07
Barium mg/kg 30.2 55.4 96.2 31.2 44.2
Beryllium mg/kg J0.08 0.22 0.85 0.21 0.18
Cadmium mg/kg 0.23 0.33 1.47 0.36 0.70
Chromium mg/kg 5.9 14.5 50.0 14.2 10.8
Copper mg/kg 6.7 28.2 61.3 12.7 24.6
Iron mg/kg 6040 13900 23300 6590 10300
Lead mg/kg 4.5 33.0 37.2 7.6 19.4
Mercury mg/kg 0.07 0.09 0.13 0.09 0.01
Nickel mg/kg 4.1 10.2 24.8 9.5 9.1
Selenium mg/kg 0.24 0.57 2.07 0.37 <0.24
Silver mg/kg 0.30 0.23 1.78 0.49 0.16
Zinc mg/kg 65.2 98.8 211.0 55.7 101.0

Pesticides
2,4'-DDD ug/kg <1 <0.1 41.5 26.5 <5.7
2,4'-DDE ug/kg <1 <0.1 34 18.8 <0.1
2,4'-DDT ug/kg <1 <0.1 40 17.1 <0.1
4,4'-DDD ug/kg <1 <3.8 54.4 36.3 <3.8
4,4'-DDE ug/kg <1 <3.8 54.9 28 <3.8
4,4'-DDT ug/kg <1 <0.2 53.2 28.9 <0.2
Total Detectable DDT ug/kg 0.0 0.0 278.0 155.6 0.0
alpha-Chlordane ug/kg <1 <0.14 24.2 14.4 <0.14
gamma-Chlordane ug/kg <1 <0.2 27.3 16.4 <0.2
Total Detectable Chlordane ug/kg 0 0 51.5 30.8 0

Stations

Table E-2. Laboratory Analytical Results for Los Angeles River Estuary 
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Constituent Units
4142 4440 4600 4788 4856

Stations

Table E-2. Laboratory Analytical Results for Los Angeles River Estuary 

PAHs
1,6,7-Trimethylnaphthalene ug/kg <1 <21 15.6 12.3 <21
1-Methylnaphthalene ug/kg <1 16.5 11.5 9.2 39.8
1-Methylphenanthrene ug/kg J1.2 <41 33 23.2 <41
2,6-Dimethylnaphthalene ug/kg <1 <32 15.8 12.8 80.2
2-Methylnaphthalene ug/kg <1 35.2 17.6 13.3 100
Acenaphthene ug/kg <1 <28 33.1 21.6 <28
Acenaphthylene ug/kg <1 <15 31.7 20.8 <15
Anthracene ug/kg <1 <18 136 77.9 <18
Benz(a)anthracene ug/kg J2.6 55.8 462 300 35.2
Benzo(a)pyrene ug/kg <1 <55 1290 832 <55
Benzo(b)fluoranthene ug/kg 5 <63 1210 794 <63
Benzo(e)pyrene ug/kg 10.8 <57 651 428 <57
Benzo(g,h,i)perylene ug/kg 7.8 <56 331 208 <56
Benzo(k)fluoranthene ug/kg <1 <82 944 676 <82
Biphenyl ug/kg <1 <10 13.2 7.5
Chrysene ug/kg 6.5 <36 609 409 <36
Dibenz(a,h)anthracene ug/kg <1 <52 191 120 <52
Fluoranthene ug/kg 9.5 <24 795 465 37.2
Fluorene ug/kg <1 <13 35.9 24.8 16.6
Naphthalene ug/kg <1 37.2 12.7 9.6 51
Perylene ug/kg 15.4 <23 259 168 <23
Phenanthrene ug/kg J2.6 42.2 228 138 40.3
Pyrene ug/kg 11.7 112 1030 646 58
Total Detectable PAHs ug/kg 73 299 8356 5417 458

PCBs
PCB18 ug/kg <1 <0.17 15.4 8.9 <0.17
PCB28 ug/kg <1 <0.09 19.9 12.4 <0.09
PCB37 ug/kg <1 <0.11 15.7 10.1 <0.11
PCB44 ug/kg <1 <0.076 10.8 9.3 <0.076
PCB49 ug/kg <1 <0.2 19.2 12.4 <0.2
PCB52 ug/kg <1 <0.09 14.4 9.3 <0.09
PCB66 ug/kg <1 <0.15 17 12 <0.15
PCB70 ug/kg <1 <0.2 18.3 11.3 <0.2
PCB74 ug/kg <1 <0.16 14.9 10.2 <0.16
PCB77 ug/kg <1 <0.19 17.3 12.9 <0.19
PCB81 ug/kg <1 <0.23 15.5 10.9 <0.23
PCB87 ug/kg <1 <0.18 15.8 12.4 <0.18
PCB99 ug/kg <1 <0.39 20.7 13.2 <0.39
PCB101 ug/kg <1 <0.24 24.6 16.1 <2.6
PCB105 ug/kg <1 <0.11 17 8.9 <0.11
PCB110 ug/kg <1 <2.9 22.7 14.6 <2.9
PCB114 ug/kg <1 <0.13 12.4 9.2 <0.13
PCB118 ug/kg <1 <0.25 19.5 13 <0.25
PCB119 ug/kg <1 <0.15 17 11.8 <0.15
PCB123 ug/kg <1 <0.19 23.4 14.8 <0.19
PCB126 ug/kg <1 <0.31 <1 7.9 <0.31
PCB128/167 ug/kg <1 <0.26 15.7 14 <0.26
PCB138 ug/kg <1 <0.16 25.8 19.5 <0.16
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Constituent Units
4142 4440 4600 4788 4856

Stations

Table E-2. Laboratory Analytical Results for Los Angeles River Estuary 

PCB149 ug/kg <1 <0.33 14.7 11 <0.33
PCB151 ug/kg <1 <0.2 20 13.4 <0.2
PCB153 ug/kg <1 <0.2 30.3 21 <1.2
PCB156 ug/kg <1 <0.051 <1 8.3 <0.051
PCB157 ug/kg <1 <0.08 <1 <1 <0.08
PCB158 ug/kg <1 <0.072 13.5 10.6 <0.072
PCB169 ug/kg <1 <0.15 <1 J4.1 <0.15
PCB170 ug/kg <1 <0.057 27.7 15 <0.057
PCB177 ug/kg <1 <0.1 23.1 14.2 <0.1
PCB180 ug/kg <1 <0.092 27.6 18.9 <0.092
PCB183 ug/kg <1 <0.31 21.6 15 <0.31
PCB187 ug/kg <1 <0.26 25.1 20.4 <0.26
PCB189 ug/kg <1 <0.085 12.4 11.8 <0.085
PCB194 ug/kg <1 <0.14 23.7 18.7 <0.14
PCB201 ug/kg <1 <0.034 21.8 18.6 <0.034
PCB206 ug/kg <1 <0.095 22.5 14.9 <0.095
Total Detectable PCBs ug/kg 0.0 0.0 677.0 491.0 0.0

Mean ER-M quotient 0.04 0.08 1.62 0.93 0.06
NR = Not reported
J = Estimated value above MDL and below RL
Chemisty in Bold = > ER-L
Chemisty in Bold = > ER-M
Toxicity in Bold = identified as moderately toxic (Bight 03 draft report)
Toxicity in Bold = identified as highly toxic (Bight 03 draft report)
Mean ERM-Q Bold = above 0.01 threshold 
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Constituent Units
4206 4270 4436 4852 5012 5108

Toxicity
Mean Eohaustorius  Survival % 32 20 25 88 92 95

Infauna Community Indices
Number of species #/0.1 m2 22 8 20 24 13 24
Total abundance #/0.1 m2 862 65 1099 1308 622 2026
Shannon-Wiener diversity 1.36 1.57 1.40 1.07 1.23 1.61
Evenness 0.44 0.76 0.47 0.34 0.48 0.51
Dominance 2 3 3 1 2 3

Sediment Size & TOC
Gravel % 0.00 0.00 0.00 1.95 0.00 0.00
Sand % 16.33 15.40 29.30 80.00 41.40 32.31
Silt % 73.96 75.61 57.21 14.43 53.17 60.72
Clay % 9.70 8.99 13.50 3.46 5.43 6.96
Median size microns 18.81 19.08 24.65 575.55 38.24 26.26
Mean size microns 19.14 19.19 23.73 218.35 41.57 40.70
TOC % 5.776 2.989 4.224 1.494 3.418 1.663

Metals
Aluminum mg/kg 23800 27200 29800 4920 16100 15000
Antimony mg/kg 2.16 4.12 1.99 0.78 2.33 4.79
Arsenic mg/kg 12.20 15.40 17.20 3.17 7.45 12.20
Barium mg/kg 182.0 270.0 181.0 50.6 114.0 225.0
Beryllium mg/kg 0.88 1.13 1.07 0.15 0.43 0.39
Cadmium mg/kg 4.70 3.09 4.71 0.31 4.32 1.03
Chromium mg/kg 200.0 296.0 269.0 26.3 63.6 291.0
Copper mg/kg 175.0 248.0 171.0 26.4 117.0 205.0
Iron mg/kg 27800 33100 33900 8680 23200 22500
Lead mg/kg 493.0 288.0 720.0 37.9 139.0 94.3
Mercury mg/kg 0.59 0.40 0.48 0.06 0.24 0.47
Nickel mg/kg 49.9 43.5 57.1 9.4 30.6 31.0
Selenium mg/kg 1.51 1.73 1.41 <0.24 0.26 0.72
Silver mg/kg 4.33 3.63 4.43 0.14 0.56 1.06
Zinc mg/kg 789.0 666.0 822.0 86.9 461.0 254.0

Pesticides
2,4'-DDD ug/kg 91.7 47 100 <5.7 <0.1 <0.1
2,4'-DDE ug/kg 26.5 28.6 64.1 <0.1 <0.1 <0.1
2,4'-DDT ug/kg <1 <1 <1 <0.1 <0.1 <0.1
4,4'-DDD ug/kg 403 202.7 699 10 29 5.2
4,4'-DDE ug/kg 184 129 219 8.5 28 4.1
4,4'-DDT ug/kg 208 <1 64.8 <0.2 <0.2 <0.2
Total Detectable DDT ug/kg 913.2 407.3 1146.9 18.5 57.0 9.3
alpha-Chlordane ug/kg 39.8 21.2 65.2 <0.14 <0.14 <0.14
gamma-Chlordane ug/kg 56.4 32.2 87.3 <0.2 <0.2 <0.2
Total Detectable Chlordane ug/kg 96.2 53.4 152.5 0 0 0

Stations

Table E-3. Laboratory Analytical Results for Dominguez Channel Estuary
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Constituent Units
4206 4270 4436 4852 5012 5108

Stations

Table E-3. Laboratory Analytical Results for Dominguez Channel Estuary

PAHs
1,6,7-Trimethylnaphthalene ug/kg 17.7 5.8 J2.2 <21 44 <21
1-Methylnaphthalene ug/kg 29.9 23.6 J3.2 39.9 55.1 131
1-Methylphenanthrene ug/kg 36.3 53.6 26.2 <41 <41 <41
2,6-Dimethylnaphthalene ug/kg 52.1 22.3 10.7 106 113 <32
2-Methylnaphthalene ug/kg 90.5 32.9 14.5 106 136 224
Acenaphthene ug/kg 9.2 10 J3.8 <28 <28 <28
Acenaphthylene ug/kg 10.1 185 9.1 <15 19 137
Anthracene ug/kg 76.3 1 38 20.4 35.4 <18
Benz(a)anthracene ug/kg 543 337 462 192 258 555
Benzo(a)pyrene ug/kg 1115 953 1073 263 427 547
Benzo(b)fluoranthene ug/kg 699 560 774 449 694 481
Benzo(e)pyrene ug/kg 797 599 593 233 431 498
Benzo(g,h,i)perylene ug/kg 584 387 525 164 405 <56
Benzo(k)fluoranthene ug/kg 677 462 718 206 363 <82
Biphenyl ug/kg 10.9 6.2 J2.9 25.3 39.9 <10
Chrysene ug/kg 1021 446 561 293 379 858
Dibenz(a,h)anthracene ug/kg 251 <1 232 <52 <52 <52
Fluoranthene ug/kg 487 410 483 244 431 1230
Fluorene ug/kg 17.4 13.3 5.9 17.6 42.5 <13
Naphthalene ug/kg 47 29 8.5 47.8 82.9 142
Perylene ug/kg 214 156 210 74.1 116 <23
Phenanthrene ug/kg 267 175 129 117 267 <21
Pyrene ug/kg 1311 2132 1103 510 1810 5530
Total Detectable PAHs ug/kg 8363 7000 6988 3108 6149 10333

PCBs
PCB18 ug/kg 8 9.1 10.4 <0.17 <2.6 <0.17
PCB28 ug/kg 15.2 14.6 21 <0.09 <0.09 <0.09
PCB37 ug/kg <1 <1 7.5 <0.11 2.2 <0.11
PCB44 ug/kg <1 <1 <1 <0.076 <0.076 <0.076
PCB49 ug/kg <1 <1 55.7 <0.2 <0.2 <0.2
PCB52 ug/kg 8.7 <1 8.5 <0.09 5.8 <0.09
PCB66 ug/kg 24 26.1 19.2 <2.1 4 <2.1
PCB70 ug/kg <1 15 14.9 <2.7 <0.2 4.7
PCB74 ug/kg <1 14.4 J4 <0.16 <2.7 <0.16
PCB77 ug/kg <1 <1 <1 <0.19 <0.19 <0.19
PCB81 ug/kg <1 5.7 6.4 <0.23 <0.23 <0.23
PCB87 ug/kg <1 <1 <1 <0.18 2.9 <0.18
PCB99 ug/kg <1 8.2 7.8 <2.5 2.9 <0.39
PCB101 ug/kg 23.5 30.7 25.4 <2.6 8.1 2.6
PCB105 ug/kg <1 <1 <1 <2.6 <2.6 <0.11
PCB110 ug/kg 14.5 19.1 21.7 <2.9 5.4 <2.9
PCB114 ug/kg <1 <1 <1 <0.13 <0.13 <0.13
PCB118 ug/kg <1 7.7 12.6 <2.7 4.7 <0.25
PCB119 ug/kg <1 <1 <1 <0.15 <0.15 <0.15
PCB123 ug/kg <1 21.8 19.7 <0.19 <0.19 <0.19
PCB126 ug/kg <1 <1 <1 <0.31 <0.31 <0.31
PCB128/167 ug/kg <1 <1 <1 <0.26 <0.26 <0.26
PCB138 ug/kg 17.8 16.5 17.2 <3 5.7 <0.16
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Constituent Units
4206 4270 4436 4852 5012 5108

Stations

Table E-3. Laboratory Analytical Results for Dominguez Channel Estuary

PCB149 ug/kg 27.7 <1 <1 <2.5 5 <2.5
PCB151 ug/kg <1 <1 J4.6 <0.2 <2.5 <0.2
PCB153 ug/kg 21.3 22.7 25.5 <1.2 <1.2 <1.2
PCB156 ug/kg <1 <1 <1 <0.051 <0.051 <0.051
PCB157 ug/kg <1 <1 <1 <0.08 <0.08 <0.08
PCB158 ug/kg <1 <1 <1 <0.072 <0.072 <0.072
PCB169 ug/kg 44.2 57.4 33.3 <0.15 <0.15 <0.15
PCB170 ug/kg <1 <1 <1 <3.1 <0.057 <0.057
PCB177 ug/kg <1 <1 <1 <0.1 <3 <0.1
PCB180 ug/kg 26.5 27.4 23 <2.6 4.2 <0.092
PCB183 ug/kg 10.4 6.8 6.5 <0.31 <0.31 <0.31
PCB187 ug/kg 24.2 11.3 14.4 <0.26 <2.7 <0.26
PCB189 ug/kg <1 <1 <1 <0.085 <0.085 <0.085
PCB194 ug/kg 26.4 <1 <1 <0.14 <0.14 <0.14
PCB201 ug/kg <1 <1 9.8 <0.034 <0.034 <0.034
PCB206 ug/kg 22.4 8 9.2 <0.095 2.4 <0.095
Total Detectable PCBs ug/kg 314.8 322.5 378.3 0.0 53.3 7.3

Mean ER-M quotient 3.60 2.10 4.84 0.11 0.44 0.38
NR = Not reported
J = Estimated value above MDL and below RL
Chemisty in Bold = > ER-L
Chemisty in Bold = > ER-M
Toxicity in Bold = identified as moderately toxic (Bight 03 draft report)
Toxicity in Bold = identified as highly toxic (Bight 03 draft report)
Mean ERM-Q Bold = above 0.01 threshold 
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Constituent Units
4053 4213 5735 5767 5787

Toxicity
Mean Eohaustorius  Survival % 0 59 27 19 90

Infauna Community Indices
Number of species #/0.1 m2 37 12 45 53 85
Total abundance #/0.1 m2 16,836 5767 1628 1800 3809
Shannon-Wiener diversity 1.31 1.09 2.57 2.52 2.23
Evenness 0.36 0.44 0.67 0.63 0.50
Dominance 2 2 6 5 4

Sediment Size & TOC
Gravel % 55.00 55.70 0.21 0.29 0.68
Sand % 35.62 42.34 48.53 57.80 79.65
Silt % 8.62 1.80 48.76 39.84 18.97
Clay % 0.84 0.16 2.50 2.07 0.70
Median size microns 2222.89 2187.01 58.30 125.47 710.87
Mean size microns 1759.90 2093.95 115.75 133.83 221.73
TOC % 4.946 0.497 0.669 1.196 0.352

Metals
Aluminum mg/kg 8370 5350 6210 6040 3240
Antimony mg/kg 1.07 0.21 0.85 0.71 0.43
Arsenic mg/kg 4.01 2.37 3.54 7.52 2.97
Barium mg/kg 57.7 34.0 46.0 40.9 18.8
Beryllium mg/kg 0.23 0.21 0.17 0.19 0.12
Cadmium mg/kg 0.84 0.13 0.83 0.96 0.31
Chromium mg/kg 21.9 19.5 21.1 19.3 10.6
Copper mg/kg 36.4 11.5 32.9 33.4 10.6
Iron mg/kg 10600 8390 12900 10600 6390
Lead mg/kg 41.0 12.7 111.0 59.3 35.5
Mercury mg/kg 0.11 0.03 0.05 0.08 0.03
Nickel mg/kg 13.1 9.7 13.3 12.5 7.6
Selenium mg/kg 0.77 0.47 <0.24 0.26 <0.24
Silver mg/kg 0.86 0.44 0.66 0.87 0.36
Zinc mg/kg 202.0 73.5 186.0 165.0 107.0

Pesticides
2,4'-DDD ug/kg <1 <1 <5.7 <5.7 <5.7
2,4'-DDE ug/kg <1 J1.4 <0.1 <0.1 <0.1
2,4'-DDT ug/kg <1 <1 <0.1 <0.1 <0.1
4,4'-DDD ug/kg <1 <1 5.4 5 <3.8
4,4'-DDE ug/kg 17.3 <1 <3.8 4.7 <3.8
4,4'-DDT ug/kg <1 <1 <0.2 <0.2 <0.2
Total Detectable DDT ug/kg 17.3 1.4 5.4 9.7 0.0
alpha-Chlordane ug/kg 10.4 <1 <0.14 <0.14 <0.14
gamma-Chlordane ug/kg 11.2 J1.3 <0.2 <0.2 <0.2
Total Detectable Chlordane ug/kg 21.6 1.3 0 0 0

Stations

Table E-4. Laboratory Analytical Results for Ballona Creek Estuary 
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Constituent Units
4053 4213 5735 5767 5787

Stations

Table E-4. Laboratory Analytical Results for Ballona Creek Estuary 

PAHs
1,6,7-Trimethylnaphthalene ug/kg J1.8 <1 <21 <21 <21
1-Methylnaphthalene ug/kg <1 <1 <12 <12 49.7
1-Methylphenanthrene ug/kg 15.3 9.6 <41 <41 <41
2,6-Dimethylnaphthalene ug/kg J3.5 <1 <32 <32 136
2-Methylnaphthalene ug/kg J2 <1 28 17.7 107
Acenaphthene ug/kg J4.6 <1 <28 <28 <28
Acenaphthylene ug/kg J3.7 <1 <15 <15 <15
Anthracene ug/kg 15 J1.2 <18 <18 <18
Benz(a)anthracene ug/kg 123 7.8 <32 50.7 <32
Benzo(a)pyrene ug/kg 156 5.3 <55 <55 <55
Benzo(b)fluoranthene ug/kg 168 <1 <63 <63 <63
Benzo(e)pyrene ug/kg 152 9.01 <57 <57 <57
Benzo(g,h,i)perylene ug/kg 145.3 <1 <56 <56 <56
Benzo(k)fluoranthene ug/kg 167 8.8 <82 <82 <82
Biphenyl ug/kg <1 <1 21.4 <10 26.9
Chrysene ug/kg 236 6.8 <36 75.9 <36
Dibenz(a,h)anthracene ug/kg 22.3 <1 <52 <52 <52
Fluoranthene ug/kg 319 12.7 44.1 91.2 <24
Fluorene ug/kg 6.2 <1 <13 <13 <13
Naphthalene ug/kg J4 <1 <21 <21 60
Perylene ug/kg 65.4 <1 <23 <23 <23
Phenanthrene ug/kg J1.4 J3 28.5 55.8 28
Pyrene ug/kg 317 J4.9 60.3 197 <35
Total Detectable PAHs ug/kg 1929 69 182 488 408

PCBs
PCB18 ug/kg <1 <1 5.2 <0.17 <0.17
PCB28 ug/kg <1 <1 <0.09 <3 <0.09
PCB37 ug/kg <1 <1 <0.11 <0.11 <0.11
PCB44 ug/kg <1 <1 <0.076 <0.076 <0.076
PCB49 ug/kg <1 <1 <0.2 <0.2 <0.2
PCB52 ug/kg <1 <1 <0.09 <0.09 <0.09
PCB66 ug/kg <1 <1 <0.15 <0.15 <0.15
PCB70 ug/kg <1 <1 <0.2 <0.2 <0.2
PCB74 ug/kg <1 <1 <0.16 <0.16 <0.16
PCB77 ug/kg <1 <1 <0.19 <0.19 <0.19
PCB81 ug/kg <1 <1 <0.23 <0.23 <0.23
PCB87 ug/kg <1 <1 <0.18 <2.8 <2.8
PCB99 ug/kg <1 <1 <0.39 <2.5 <2.5
PCB101 ug/kg <1 <1 2.8 <2.6 <2.6
PCB105 ug/kg <1 <1 <0.11 <0.11 <2.6
PCB110 ug/kg <1 <1 <2.9 <2.9 <2.9
PCB114 ug/kg <1 <1 <0.13 <0.13 <0.13
PCB118 ug/kg <1 <1 <2.7 <2.7 <2.7
PCB119 ug/kg <1 <1 <0.15 <0.15 <0.15
PCB123 ug/kg <1 <1 <0.19 <0.19 <0.19
PCB126 ug/kg <1 <1 <0.31 <0.31 <0.31
PCB128/167 ug/kg <1 <1 <0.26 <3.3 <0.26
PCB138 ug/kg <1 <1 <0.16 <3 <3
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Constituent Units
4053 4213 5735 5767 5787

Stations

Table E-4. Laboratory Analytical Results for Ballona Creek Estuary 

PCB149 ug/kg <1 <1 <0.33 <2.5 <2.5
PCB151 ug/kg <1 <1 <0.2 <0.2 <0.2
PCB153 ug/kg <1 <1 <0.2 <1.2 <1.2
PCB156 ug/kg <1 <1 <0.051 <0.051 <0.051
PCB157 ug/kg <1 <1 <0.08 <0.08 <0.08
PCB158 ug/kg <1 <1 <0.072 <0.072 <0.072
PCB169 ug/kg <1 <1 <0.15 <0.15 <0.15
PCB170 ug/kg <1 <1 <0.057 <0.057 <0.057
PCB177 ug/kg <1 <1 <0.1 <0.1 <0.1
PCB180 ug/kg <1 <1 <2.6 <2.6 <2.6
PCB183 ug/kg <1 <1 <0.31 <0.31 <0.31
PCB187 ug/kg <1 <1 <0.26 <0.26 <0.26
PCB189 ug/kg <1 <1 <0.085 <0.085 <0.085
PCB194 ug/kg <1 <1 <0.14 <0.14 <0.14
PCB201 ug/kg <1 <1 <0.034 <0.034 <0.034
PCB206 ug/kg <1 <1 <0.095 <0.095 <0.095
Total Detectable PCBs ug/kg 0.0 0.0 8.0 0.0 0.0

Mean ER-M quotient 0.44 0.08 0.15 0.14 0.07
NR = Not reported
J = Estimated value above MDL and below RL
Chemisty in Bold = > ER-L
Chemisty in Bold = > ER-M
Toxicity in Bold = identified as moderately toxic (Bight 03 draft report)
Toxicity in Bold = identified as highly toxic (Bight 03 draft report)
Mean ERM-Q Bold = above 0.01 threshold 
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Constituent Units
4197 4683 4939 5739 5771

Toxicity
Mean Eohaustorius  Survival % 83 98 92 95 91

Infauna Community Indices
Number of species #/0.1 m2 3 6 3 7 3
Total abundance #/0.1 m2 11 284 5 406 37
Shannon-Wiener diversity 0.86 0.25 1.05 0.38 0.33
Evenness 0.78 0.14 0.96 0.20 0.30
Dominance 2 1 2 1 1

Sediment Size & TOC
Gravel % 0.00 0.00 0.46 0.28 0.00
Sand % 50.03 52.22 93.07 69.17 48.34
Silt % 48.32 46.20 5.54 29.28 49.71
Clay % 1.66 1.58 0.92 1.28 1.95
Median size microns 62.58 68.43 520.65 433.73 57.97
Mean size microns 56.14 68.74 449.49 153.17 57.07
TOC % 1.525 4.519 J0.282 0.378 3.24

Metals
Aluminum mg/kg 15900 12800 3630 9320 12500
Antimony mg/kg 0.41 1.35 J0.09 1.38 1.56
Arsenic mg/kg 3.77 2.74 1.69 2.42 2.96
Barium mg/kg 82.5 70.3 17.5 25.6 64.9
Beryllium mg/kg 0.53 0.40 0.17 0.20 0.41
Cadmium mg/kg 2.16 2.76 0.25 0.73 2.73
Chromium mg/kg 53.1 43.1 10.3 33.7 40.0
Copper mg/kg 23.2 45.7 3.6 14.4 35.6
Iron mg/kg 22400 24300 5670 17900 25300
Lead mg/kg 6.6 20.5 1.9 5.5 15.6
Mercury mg/kg 0.06 0.05 0.04 0.01 0.08
Nickel mg/kg 42.4 40.3 8.0 35.7 41.0
Selenium mg/kg 2.42 1.80 0.38 0.31 1.69
Silver mg/kg 0.26 0.22 0.17 <0.013 0.12
Zinc mg/kg 67.1 169.0 14.5 47.2 122.0

Pesticides
2,4'-DDD ug/kg <1 <0.1 <1 <0.1 <0.1
2,4'-DDE ug/kg <1 <0.1 <1 <0.1 <0.1
2,4'-DDT ug/kg <1 <0.1 <1 <0.1 <0.1
4,4'-DDD ug/kg <1 <0.1 <1 <0.1 <0.1
4,4'-DDE ug/kg <1 <3.8 <1 <3.8 <0.1
4,4'-DDT ug/kg <1 <0.2 <1 <0.2 <0.2
Total Detectable DDT ug/kg 0.0 0.0 0.0 0.0 0.0
alpha-Chlordane ug/kg <1 <0.14 <1 <0.14 <0.14
gamma-Chlordane ug/kg <1 <0.2 <1 <0.2 <0.2
Total Detectable Chlordane ug/kg 0 0 0 0 0

Stations

Table E-5. Laboratory Analytical Results for Malibu Lagoon
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Constituent Units
4197 4683 4939 5739 5771

Stations

Table E-5. Laboratory Analytical Results for Malibu Lagoon

PAHs
1,6,7-Trimethylnaphthalene ug/kg <1 <21 <1 <21 <21
1-Methylnaphthalene ug/kg <1 62.4 <1 21.2 <12
1-Methylphenanthrene ug/kg <1 <41 <1 <41 <41
2,6-Dimethylnaphthalene ug/kg <1 706 <1 47.8 <32
2-Methylnaphthalene ug/kg <1 107 <1 55.1 <12
Acenaphthene ug/kg J3.3 <28 <1 <28 <28
Acenaphthylene ug/kg <1 <15 <1 <15 <15
Anthracene ug/kg <1 <18 5.1 <18 <18
Benz(a)anthracene ug/kg J2.6 <32 18.9 <32 <32
Benzo(a)pyrene ug/kg J3.7 <55 19.1 <55 <55
Benzo(b)fluoranthene ug/kg J3.2 <63 14.2 <63 <63
Benzo(e)pyrene ug/kg J3.6 <57 9.3 <57 <57
Benzo(g,h,i)perylene ug/kg <1 <56 5.3 <56 <56
Benzo(k)fluoranthene ug/kg J1.5 <82 14.1 <82 <82
Biphenyl ug/kg <1 <1 <10 <10
Chrysene ug/kg J3.8 39.8 17.3 <36 <36
Dibenz(a,h)anthracene ug/kg <1 <52 J2.6 <52 <52
Fluoranthene ug/kg 6 <24 39.6 <24 <24
Fluorene ug/kg <1 <13 J1.2 <13 <13
Naphthalene ug/kg <1 90.8 <1 23 62.9
Perylene ug/kg 7.1 <23 11.3 <23 <23
Phenanthrene ug/kg J1.1 27.6 19.6 <21 39.4
Pyrene ug/kg 5.8 50.4 31.8 <35 171
Total Detectable PAHs ug/kg 42 1084 209 147 273

PCBs
PCB18 ug/kg <1 <0.17 <1 <0.17 <0.17
PCB28 ug/kg <1 <0.09 <1 <0.09 <0.09
PCB37 ug/kg <1 <0.11 <1 <0.11 <0.11
PCB44 ug/kg <1 <0.076 <1 <0.076 <0.076
PCB49 ug/kg <1 <0.2 <1 <0.2 <0.2
PCB52 ug/kg <1 <0.09 <1 <0.09 <0.09
PCB66 ug/kg <1 <0.15 <1 <0.15 <0.15
PCB70 ug/kg <1 <0.2 <1 <0.2 <0.2
PCB74 ug/kg <1 <0.16 <1 <0.16 <0.16
PCB77 ug/kg <1 <0.19 <1 <0.19 <0.19
PCB81 ug/kg <1 <0.23 <1 <0.23 <0.23
PCB87 ug/kg <1 <0.18 <1 <0.18 <0.18
PCB99 ug/kg <1 <0.39 <1 <0.39 <0.39
PCB101 ug/kg <1 <0.24 <1 <0.24 <0.24
PCB105 ug/kg <1 <0.11 <1 <0.11 <0.11
PCB110 ug/kg <1 <0.34 <1 <0.34 <0.34
PCB114 ug/kg <1 <0.13 <1 <0.13 <0.13
PCB118 ug/kg <1 <0.25 <1 <0.25 <0.25
PCB119 ug/kg <1 <0.15 <1 <0.15 <0.15
PCB123 ug/kg <1 <0.19 <1 <0.19 <0.19
PCB126 ug/kg <1 <0.31 <1 <0.31 <0.31
PCB128/167 ug/kg <1 <0.26 <1 <0.26 <0.26
PCB138 ug/kg <1 <0.16 <1 <0.16 <0.16

Page 2 of 3

RB-AR48334



Constituent Units
4197 4683 4939 5739 5771

Stations

Table E-5. Laboratory Analytical Results for Malibu Lagoon

PCB149 ug/kg <1 <0.33 <1 <0.33 <0.33
PCB151 ug/kg <1 <0.2 <1 <0.2 <0.2
PCB153 ug/kg <1 <0.2 <1 <0.2 <0.2
PCB156 ug/kg <1 <0.051 <1 <0.051 <0.051
PCB157 ug/kg <1 <0.08 <1 <0.08 <0.08
PCB158 ug/kg <1 <0.072 <1 <0.072 <0.072
PCB169 ug/kg <1 <0.15 <1 <0.15 <0.15
PCB170 ug/kg <1 <0.057 <1 <0.057 <0.057
PCB177 ug/kg <1 <0.1 <1 <0.1 <0.1
PCB180 ug/kg <1 <0.092 <1 <0.092 <0.092
PCB183 ug/kg <1 <0.31 <1 <0.31 <0.31
PCB187 ug/kg <1 <0.26 <1 <0.26 <0.26
PCB189 ug/kg <1 <0.085 <1 <0.085 <0.085
PCB194 ug/kg <1 <0.14 <1 <0.14 <0.14
PCB201 ug/kg <1 <0.034 <1 <0.034 <0.034
PCB206 ug/kg <1 <0.095 <1 <0.095 <0.095
Total Detectable PCBs ug/kg 0.0 0.0 0.0 0.0 0.0

Mean ER-M quotient 0.13 0.16 0.03 0.08 0.15
NR = Not reported
J = Estimated value above MDL and below RL
Chemisty in Bold = > ER-L
Chemisty in Bold = > ER-M
Toxicity in Bold = identified as moderately toxic (Bight 03 draft report)
Toxicity in Bold = identified as highly toxic (Bight 03 draft report)
Mean ERM-Q Bold = above 0.01 threshold 
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Table F-1.  Water Quality Results for Constituents Measured at the Centinela Creek Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Cyanide 0.01 mg/L 0.004 0.2 0.0052 0.0052 0.010 0.000 0.009 0.008 0.000 0.000 0.000
pH 6.5<pH<8.5 6.97 6.49 6.45 6.89 7.33 8.84 8.24
TPH 1 0.00 0.00 0.00 2.00 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 0.00 0.00 1.60 0.00 0.00 0.00 0.00
Total Phenols 0.1 mg/L 0.00 9.58 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 7.96 9.44 7.46 8.52 12.72 13.90
Calcium 1 mg/L 44.10 8.82 8.02 48.10 22.00 81.00 56.00
Magnesium 1 mg/L 4.86 1.94 2.43 7.30 9.12 23.30 34.00
Potassium 1 mg/L 8.40 2.35 2.24 3.70 4.22 13.00 12.20
Sodium 1 mg/L 21.80 11.20 10.80 32.70 40.00 113.00 120.00
Bicarbonate 2 mg/L 127.00 26.80 26.80 0.00 0.00 91.30 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 55.40 0.00
Chloride 2 mg/L 500 27.60 8.30 5.09 44.00 62.40 217.00 132.00
Fluoride     0.1 mg/L 1.6 0.50 0.11 0.11 0.14 0.17 0.41 0.51
Sulfate 0.1 mg/L 500 24.30 6.53 4.39 22.20 33.60 119.00 181.00
Alkalinity 0.1 mg/L 105.00 22.00 22.00 47.30 58.30 121.00 160.00
Hardness 2 mg/L 130.00 30.00 30.00 150.00 92.50 298.00 280.00
COD 10 mg/L 125.00 6.30 69.40 52.00 66.09 70.80 127.00
Specific Conductance 1 umhos/cm 305.00 95.60 83.90 264.00 386.00 1153.00 946.00
Total Dissolved Solids 2 mg/L 2000 214.00 60.00 52.00 144.00 226.00 744.00 600.00
Turbidity 0.1 NTU 225 392.00 6.52 1.74 26.10 76.60 0.88 1.47
Total Suspended Solids 2 mg/L 1194 409 110 387 421 5 5
Volatile Suspended Solids 1 mg/L 243 94 36 94 68 3 2
MBAS 0.05 mg/L 0.26 0.10 0.07 0.11 0.00 0.07 0.12
Total Organic Carbon 1 mg/L 46.45 9.29 6.00 11.60 12.56 16.50 11.60
BOD 2 mg/L 59.40 8.47 4.78 5.70 7.79 12.70 6.72

Dissolved Phosphorus 0.05 mg/L 0.58 0.16 0.20 0.17 0.57 0.11 0.14
Total Phosphorus 0.05 mg/L 0.59 0.72 0.31 0.33 0.64 0.13 0.17
Ammonia 0.1 mg/L 4.05 0.15 0.52 0.40 0.29 0.27 0.37
NH3-N 0.1 mg/L 3.35 0.12 0.43 0.33 0.24 0.22 0.31
Nitrate 0.1 mg/L 0.00 5.45 2.73 5.86 7.89 0.33 0.46
Nitrate-N 0.5 mg/L 10 0.000 1.231 0.616 1.323 1.782 0.000 0.104
Nitrite-N 0.03 mg/L 1 0.00 0.00 0.15 0.00 0.24 0.00 0.00
Kjeldahl-N 0.1 mg/L 16.90 3.00 2.18 2.48 2.96 6.62 2.32

Total Coliform 20 MPN/100ml 10,000 300,000     160,000     300,000     500,000     500,000     5,000         17,000      
Fecal Coliform 20 MPN/100ml 400 240,000     17,000       22,000       27,000       500,000     700            5,000        
Fecal Streptococcus 20 MPN/100ml 160,000     240,000     240,000     500,000     160,000     500            220           
Enterococcus 20 MPN/100ml 104 160,000     240,000     240,000     240,000     160,000     500            220           

Dissolved Aluminum 100 ug/l 0 0 0 0 1810 0 0
Total Aluminum 100 ug/l 1000 110 3,711 4,420 7,000 6,620 0 154
Dissolved Antimony 5 ug/l 3.09 3.34 2.09 1.20 0.98 2.36 1.39
Total Antimony 5 ug/l 6 3.25 4.69 4.82 3.17 1.09 2.68 1.43
Dissolved Arsenic 5 ug/l 1.93 1.10 1.19 3.64 6.21 4.44 4.25
Total Arsenic 5 ug/l 32 50 1.95 2.45 2.65 5.32 7.39 5.74 5.21
Dissolved Barium 10 ug/l 36.70 25.10 17.20 33.30 66.60 70.30 74.20

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

General Chemistry

Nutrients

Indicator Bacteria

Metals
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Table F-1.  Water Quality Results for Constituents Measured at the Centinela Creek Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Total Barium 10 ug/l 50.20 127.00 106.00 151.00 133.00 73.10 77.10
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 146 133 0 129 189 546 614
Total Boron 100 ug/l 167 960 0 153 247 1570 818
Dissolved Cadmium 1 ug/l 1-5.2 1.2-13.9 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l 1-5.8 1.2-15.5 0.00 0.79 0.94 0.65 0.29 0.00 0.00
Dissolved Chromium 5 ug/l 24.4-160 204.7-1342 1.19 0.60 0.93 1.60 2.88 4.19 1.87
Total Chromium 5 ug/l 50 77.2-506.2 647.8-4246.8 5.52 14.00 12.90 10.20 8.96 4.67 4.58
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 3.2-22.8 4.3-37.6 10.40 12.50 10.80 8.32 13.70 17.60 21.50
Total Copper 5 ug/l 12 3.3-23.7 4.5-39.1 26.20 71.70 82.90 51.00 19.50 29.50 23.90
Dissolved Iron 100 ug/l 984 0 0 183 1845 0 0
Total Iron 100 ug/l 1,200 12,750 6,800 6,670 6,940 167 0
Dissolved Lead 5 ug/l 0.7-3.9 17.0-207.2 1.39 0.00 0.00 2.01 5.91 0.00 0.00
Total Lead 5 ug/l 8 .7-12.8 19.6-327.8 3.79 59.00 36.30 35.90 11.20 1.44 1.42
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Manganese 30 ug/l 196.00 153.00 79.60 145.00 48.10 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 18.8-131.1 169.1-1179.4 10.80 3.54 2.06 3.51 4.68 4.14 4.46
Total Nickel 5 ug/l 20 100 18.8-131.4 169.4-1181.7 12.20 11.90 11.40 9.73 7.99 4.18 4.56
Dissolved Selenium 5 ug/l 0.00 0.00 0.00 0.00 1.01 7.90 1.99
Total Selenium 5 ug/l 60 50 0.00 0.00 0.00 1.01 1.05 10.70 2.59
Dissolved Silver 1 ug/l .4-22.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 .5-26.6 0.00 0.26 0.00 0.00 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 42.3-295.6 42.3-295.6 10.90 66.40 57.50 31.80 24.50 10.20 24.90
Total Zinc 50 ug/l 43.2-302.2 43.2-302.2 18.40 278.00 296.00 212.00 56.00 20.50 0.00

Acenaphthene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table F-1.  Water Quality Results for Constituents Measured at the Centinela Creek Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table F-1.  Water Quality Results for Constituents Measured at the Centinela Creek Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzyl alcohol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.03

0.018

0.008

PCBs

Pesticides
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Table F-1.  Water Quality Results for Constituents Measured at the Centinela Creek Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Diazinon 0.01 ug/l 0.08 0.03 0.11 0.00 0.12 0.04 0.00 0.02
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-D 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.

Herbicides
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Table F-2.  Water Quality Results for Constituents Measured at the Sepulveda Channel Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Cyanide 0.01 mg/L 0.004 0.2 0.0052 0.0052 0.000 0.000 0.007 0.000 0.000 0.000 0.046
pH 6.5<pH<8.5 6.84 7.84 6.79 7.16 6.99 7.93 8.26
TPH 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Phenols 0.1 mg/L 0.00 9.60 0.00 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 8.80 7.16 9.20 9.60 10.50 8.60
Calcium 1 mg/L 50.10 80.20 25.70 40.10 13.00 94.20 128.00
Magnesium 1 mg/L 18.20 36.50 8.75 2.40 4.86 49.80 92.40
Potassium 1 mg/L 13.30 7.38 3.95 4.64 2.05 10.90 20.20
Sodium 1 mg/L 35.20 56.00 16.40 19.90 14.10 103.00 117.00
Bicarbonate 2 mg/L 201.00 201.00 84.50 0.00 0.00 255.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 500 53.80 95.20 17.60 20.80 12.90 160.00 150.00
Fluoride     0.1 mg/L 1.6 0.72 0.45 0.24 0.27 0.11 0.62 0.52
Sulfate 0.1 mg/L 500 59.70 180.00 20.90 20.50 16.50 241.00 318.00
Alkalinity 0.1 mg/L 165.00 165.00 69.30 68.20 29.70 209.00 352.00
Hardness 2 mg/L 200.00 350.00 100.00 110.00 52.50 440.00 700.00
COD 10 mg/L 203.70 142.90 168.00 52.90 20.88 31.80 126.00
Specific Conductance 1 umhos/cm 537.00 880.00 248.00 232.00 126.40 1276.00 1809.00
Total Dissolved Solids 2 mg/L 2000 320.00 546.00 138.00 128.00 72.00 850.00 1220.00
Turbidity 0.1 NTU 225 180.00 97.20 1.33 3.72 2.44 1.72 3.34
Total Suspended Solids 2 mg/L 1567 175 366 755 78 15 127
Volatile Suspended Solids 1 mg/L 321 23 147 325 23 7 24
MBAS 0.05 mg/L 0.47 0.05 0.09 0.25 0.00 0.00 0.06
Total Organic Carbon 1 mg/L 86.40 8.69 8.20 16.70 4.45 9.71 15.50
BOD 2 mg/L 70.90 28.40 9.46 14.60 6.92 8.27 63.90

Dissolved Phosphorus 0.05 mg/L 0.70 0.18 0.22 0.25 0.11 0.16 0.09
Total Phosphorus 0.05 mg/L 0.79 0.34 0.55 0.69 0.27 0.22 0.59
Ammonia 0.1 mg/L 5.77 0.00 0.50 0.44 0.29 0.42 0.26
NH3-N 0.1 mg/L 4.77 0.00 0.41 0.36 0.24 0.35 0.21
Nitrate 0.1 mg/L 0.00 13.30 0.63 2.41 3.94 13.40 43.80
Nitrate-N 0.5 mg/L 10 0.000 3.003 0.142 0.544 0.890 3.026 9.845
Nitrite-N 0.03 mg/L 1 0.00 0.00 0.09 0.00 0.00 0.10 0.24
Kjeldahl-N 0.1 mg/L 22.20 1.91 4.66 3.82 1.98 3.02 1.63

Total Coliform 20 MPN/100ml 10,000 300,000     130,000     240,000     130,000     300,000     30,000       35,000      
Fecal Coliform 20 MPN/100ml 400 170,000     8,000         2,400         24,000       160,000     3,000         9,000        
Enterococcus 20 MPN/100ml 240,000     130,000     160,000     90,000       160,000     9,000         800           
Fecal Enterococcus 20 MPN/100ml 104 240,000     130,000     160,000     90,000       160,000     9,000         800           

Dissolved Aluminum 100 ug/l 0 0 0 0 0 0 0
Total Aluminum 100 ug/l 1000 117 3,163 5,640 5,760 1,710 266 512
Dissolved Antimony 5 ug/l 3.86 1.19 2.69 2.69 1.12 0.68 0.00
Total Antimony 5 ug/l 6 4.65 1.36 12.20 8.91 2.45 0.74 0.58
Dissolved Arsenic 5 ug/l 9.89 4.26 3.30 3.15 1.32 5.23 11.40
Total Arsenic 5 ug/l 32 50 12.70 5.86 14.90 8.25 2.07 6.10 12.70
Dissolved Barium 10 ug/l 40.40 44.10 33.10 35.30 16.10 45.20 79.40
Total Barium 10 ug/l 80.10 83.20 45.20 168.00 40.70 48.90 96.00
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 238 370 0 159 0 1,540 525

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

General Chemistry

Nutrients

Indicator Bacteria

Metals
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Table F-2.  Water Quality Results for Constituents Measured at the Sepulveda Channel Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Total Boron 100 ug/l 238 857 0 188 109 1,630 712
Dissolved Cadmium 1 ug/l 1.4-7 2.1-21.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l 1.5-7.9 2.2-24 0.00 0.70 2.84 1.56 0.43 0.00 0.00
Dissolved Chromium 5 ug/l 38.6-220.1 323.7-1846.5 2.32 4.31 1.23 2.49 1.06 3.35 1.66
Total Chromium 5 ug/l 50 122.1-696.5 1024.4-5843.4 5.17 11.20 30.40 16.40 5.14 3.79 3.55
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 5.2-31.8 7.3-54.2 10.80 7.46 2.04 9.78 9.64 9.83 6.59
Total Copper 5 ug/l 12 5.4-33.1 7.6-56.5 31.00 27.30 324.00 146.00 31.30 22.90 14.10
Dissolved Iron 100 ug/l 3930 0 511 1258 104 0 113
Total Iron 100 ug/l 4,280 10,848 21,200 8,890 1,810 675 1130
Dissolved Lead 5 ug/l 1.2-12.1 31.8-309.6 0.92 0.00 0.66 2.00 1.10 0.00 0.00
Total Lead 5 ug/l 8 1.4-21 36-538.3 5.03 11.90 116.00 53.00 15.70 2.11 2.58
Dissolved Manganese 30 ug/l 32.90 0.00 67.30 206.00 0.00 0.00 40.90
Total Manganese 30 ug/l 1270.00 204.00 721.00 482.00 44.90 0.00 186.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 30.2-182.3 271.5-1639.9 21.80 7.91 4.57 5.76 2.84 10.20 16.70
Total Nickel 5 ug/l 20 100 30.2-182.7 272-1643.2 26.10 14.50 31.80 20.00 6.71 10.40 17.80
Dissolved Selenium 5 ug/l 1.28 1.74 0.00 0.00 0.00 3.18 7.50
Total Selenium 5 ug/l 60 50 1.35 3.11 0.00 1.09 0.00 4.05 8.70
Dissolved Silver 1 ug/l 1.1-44.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 1.3-51.9 0.00 0.00 0.60 0.77 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 67.9-411.2 67.9-411.2 17.30 9.10 15.70 19.40 57.40 8.61 10.90
Total Zinc 50 ug/l 69.4-420.5 69.4-420.5 34.80 95.10 1340.00 453.00 116.00 21.20 43.60

Acenaphthene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 25.60
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table F-2.  Water Quality Results for Constituents Measured at the Sepulveda Channel Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzyl alcohol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table F-2.  Water Quality Results for Constituents Measured at the Sepulveda Channel Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.00 0.04 0.00 0.03 0.19 0.00 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.06 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.03

0.018

0.008

PCBs

Pesticides
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Table F-2.  Water Quality Results for Constituents Measured at the Sepulveda Channel Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-D 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.

Herbicides
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Table F-3.  Water Quality Results for Constituents Measured at the Benedict Canyon Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Cyanide 0.01 mg/L 0.004 0.2 0.0052 0.0052 0.007 0.000 0.000 0.000 0.000 0.000 0.000
pH 6.5<pH<8.5 7.09 7.19 7.19 7.18 7.18 7.86 8.23
TPH 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 0.00 0.00 0.00 0.00 0.00 0.00 1.40
Total Phenols 0.1 mg/L 0.00 9.64 0.00 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 9.00 9.20 9.14 11.17 8.75 9.98
Calcium 1 mg/L 56.10 30.10 52.10 72.00 24.00 124.00 128.00
Magnesium 1 mg/L 14.60 6.03 17.00 19.40 7.78 58.30 73.00
Potassium 1 mg/L 11.20 3.35 5.04 4.57 2.44 5.78 6.03
Sodium 1 mg/L 32.10 15.20 27.20 21.90 16.40 89.00 79.20
Bicarbonate 2 mg/L 192.00 73.80 134.20 0.00 0.00 315.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 500 45.60 14.90 36.30 24.50 17.30 144.00 103.00
Fluoride     0.1 mg/L 1.6 0.46 0.16 0.27 0.23 0.12 0.54 0.52
Sulfate 0.1 mg/L 500 63.00 23.80 89.70 44.20 40.40 330.00 340.00
Alkalinity 0.1 mg/L 157.00 60.50 110.00 84.70 44.00 259.00 270.00
Hardness 2 mg/L 200.00 100.00 200.00 100.00 92.00 550.00 620.00
COD 10 mg/L 127.50 19.40 60.80 38.10 20.05 107.50 65.70
Specific Conductance 1 umhos/cm 519.00 196.00 481.00 295.00 241.00 1265.00 1605.00
Total Dissolved Solids 2 mg/L 2000 318.00 108.00 292.00 166.00 156.00 768.00 1080.00
Turbidity 0.1 NTU 225 233.00 94.40 0.75 3.51 8.93 0.85 1.55
Total Suspended Solids 2 mg/L 2031 935 163 856 133 11 9
Volatile Suspended Solids 1 mg/L 483 137 68 214 30 8 3
MBAS 0.05 mg/L 0.30 0.06 0.06 0.13 0.00 0.00 0.00
Total Organic Carbon 1 mg/L 56.20 7.73 7.00 10.40 3.52 4.76 3.47
BOD 2 mg/L 57.90 11.50 8.80 29.20 15.80 2.96 3.78

Dissolved Phosphorus 0.05 mg/L 0.54 0.21 0.32 0.21 0.16 0.05 0.06
Total Phosphorus 0.05 mg/L 0.77 0.38 0.40 0.59 0.48 0.08 0.07
Ammonia 0.1 mg/L 4.48 0.10 0.59 0.34 0.18 0.13 0.15
NH3-N 0.1 mg/L 3.70 0.00 0.49 0.28 0.15 0.10 0.13
Nitrate 0.1 mg/L 0.00 2.61 5.87 3.10 2.55 7.82 11.30
Nitrate-N 0.5 mg/L 10 0.000 0.589 1.325 0.700 0.576 1.766 2.552
Nitrite-N 0.03 mg/L 1 0.00 0.00 0.58 0.00 0.07 0.12 0.00
Kjeldahl-N 0.1 mg/L 19.20 2.56 1.93 2.50 1.96 1.30 1.08

Total Coliform 20 MPN/100ml 10,000 220,000     240,000     300,000     300,000     240,000     30,000       170,000    
Fecal Coliform 20 MPN/100ml 400 170,000     30,000       28,000       22,000       240,000     130            900           
Enterococcus 20 MPN/100ml 300,000     220,000     240,000     160,000     240,000     1,700         1,100        
Fecal Enterococcus 20 MPN/100ml 104 300,000     220,000     240,000     90,000       240,000     1,700         700           

Dissolved Aluminum 100 ug/l 0 0 0 0 0 0 0
Total Aluminum 100 ug/l 1000 166 6,219 3,380 8,100 2,440 154 152
Dissolved Antimony 5 ug/l 3.37 1.45 2.12 2.03 0.68 0.52 0.63
Total Antimony 5 ug/l 6 3.67 3.97 4.01 5.71 1.42 0.57 0.65
Dissolved Arsenic 5 ug/l 4.57 2.42 2.86 2.11 1.22 1.98 2.74
Total Arsenic 5 ug/l 32 50 4.75 5.87 4.34 4.87 2.32 2.54 3.51
Dissolved Barium 10 ug/l 30.10 25.00 26.90 25.20 15.50 49.50 55.80
Total Barium 10 ug/l 58.60 161.00 107.00 151.00 40.10 55.70 58.00
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 227 184 0 100 0 371 442

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

General Chemistry

Nutrients

Indicator Bacteria

Metals
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Table F-3.  Water Quality Results for Constituents Measured at the Benedict Canyon Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Total Boron 100 ug/l 282 1000 0 144 132 438 685
Dissolved Cadmium 1 ug/l 2.2-8.2 3.9-27 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l 2.3-9.4 4.1-30.9 0.00 2.81 1.75 1.87 0.48 0.00 0.00
Dissolved Chromium 5 ug/l 61.1-264.2 512.5-2216.8 1.57 1.23 1.78 2.39 1.73 3.61 2.03
Total Chromium 5 ug/l 50 193.3-836.2 1621.9-7015.1 3.38 22.20 13.30 17.30 6.83 3.74 2.53
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 8.3-38.4 12.4-66.9 8.36 6.17 5.45 9.81 10.00 6.88 5.75
Total Copper 5 ug/l 12 8.7-40 12.9-69.7 26.40 71.30 98.80 84.60 28.60 15.30 10.40
Dissolved Iron 100 ug/l 231 0 0 151 130 0 0
Total Iron 100 ug/l 1,140 23,077 7,600 10,500 2,865 297 0
Dissolved Lead 5 ug/l 2.3-15.1 59-388.1 0.00 0.00 0.00 0.89 1.14 0.00 0.00
Total Lead 5 ug/l 8 2.9-27.9 73.4-715.2 3.10 47.30 39.60 45.50 12.40 1.38 1.04
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 37.10 0.00 0.00 0.00
Total Manganese 30 ug/l 811.00 315.00 233.00 266.00 42.20 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 48.5-220.2 436.3-1980.7 13.10 3.37 3.36 3.62 3.26 5.62 9.13
Total Nickel 5 ug/l 20 100 57.6-220.7 437.2-1984.6 15.40 20.90 15.00 16.00 6.32 6.37 9.49
Dissolved Selenium 5 ug/l 1.85 0.00 1.02 0.00 0.00 2.78 8.06
Total Selenium 5 ug/l 60 50 2.27 0.00 1.17 0.00 0.00 3.73 9.54
Dissolved Silver 1 ug/l 3-64.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 3.5-76.2 0.00 0.48 0.46 0.34 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 109.2-496.8 109.2-496.8 6.16 12.20 22.60 14.30 25.80 9.50 0.00
Total Zinc 50 ug/l 111.6-508 111.6-508 16.70 198.00 267.00 224.00 65.10 14.80 0.00

Acenaphthene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 19.90
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table F-3.  Water Quality Results for Constituents Measured at the Benedict Canyon Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzyl alcohol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table F-3.  Water Quality Results for Constituents Measured at the Benedict Canyon Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.09 0.61 0.04 0.13 0.00 0.00 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.03

0.018

0.008

PCBs

Pesticides
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Table F-3.  Water Quality Results for Constituents Measured at the Benedict Canyon Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-D 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.

Herbicides
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Table F-4.  Water Quality Results for Constituents Measured at the Adams Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Cyanide 0.01 mg/L 0.004 0.2 0.0052 0.0052 0.006 1.700 0.000 0.007 0.000 0.000 0.000
pH 6.5<pH<8.5 6.70 6.44 6.55 7.04 6.76 7.56 8.14
TPH 1 3.60 0.00 2.40 4.00 0.00 1.50 0.00
Oil and Grease 1 mg/L 75 2.50 0.00 3.30 3.80 0.00 1.70 1.10
Total Phenols 0.1 mg/L 0.00 9.76 0.00 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 8.90 7.92 8.60 10.63 8.70 10.50
Calcium 1 mg/L 26.50 12.00 9.62 80.00 13.60 88.20 96.00
Magnesium 1 mg/L 4.38 2.43 3.40 24.30 3.89 21.90 39.00
Potassium 1 mg/L 6.45 2.99 3.81 5.60 2.28 10.40 12.60
Sodium 1 mg/L 16.80 11.70 10.90 23.10 13.60 76.50 115.00
Bicarbonate 2 mg/L 68.40 33.60 33.50 0.00 0.00 188.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 500 17.70 6.80 5.65 24.30 8.26 106.00 102.00
Fluoride     0.1 mg/L 1.6 0.35 0.12 0.16 0.34 0.10 0.58 0.78
Sulfate 0.1 mg/L 500 25.40 10.10 5.28 25.60 18.20 212.00 272.00
Alkalinity 0.1 mg/L 56.10 27.50 27.50 60.50 27.50 154.00 182.00
Hardness 2 mg/L 84.00 40.00 38.00 100.00 50.00 310.00 400.00
COD 10 mg/L 124.00 13.10 113.00 68.90 25.41 121.50 71.20
Specific Conductance 1 umhos/cm 246.00 105.50 115.90 254.00 144.10 963.00 1143.00
Total Dissolved Solids 2 mg/L 2000 170.00 58.00 68.00 144.00 84.00 632.00 800.00
Turbidity 0.1 NTU 225 74.80 58.80 1.32 2.71 21.50 0.83 1.66
Total Suspended Solids 2 mg/L 367 267 216 893 177 6 3
Volatile Suspended Solids 1 mg/L 107 88 92 369 30 3 3
MBAS 0.05 mg/L 0.29 0.18 0.10 0.46 0.00 0.08 0.09
Total Organic Carbon 1 mg/L 52.85 11.70 9.80 23.70 4.86 9.24 7.90
BOD 2 mg/L 56.70 11.90 19.50 32.40 3.82 6.46 3.44

Dissolved Phosphorus 0.05 mg/L 0.39 0.18 0.27 0.45 0.18 0.50 0.52
Total Phosphorus 0.05 mg/L 0.69 0.27 0.44 0.87 0.49 0.58 0.54
Ammonia 0.1 mg/L 3.27 0.52 1.00 1.25 0.27 0.21 0.14
NH3-N 0.1 mg/L 2.70 0.43 0.83 1.03 0.23 0.18 0.12
Nitrate 0.1 mg/L 0.00 0.99 0.00 1.05 3.14 11.00 13.80
Nitrate-N 0.5 mg/L 10 0.000 0.224 0.000 0.237 0.709 2.484 3.116
Nitrite-N 0.03 mg/L 1 0.00 0.52 0.00 0.00 0.08 0.00 0.00
Kjeldahl-N 0.1 mg/L 10.50 3.46 4.26 6.92 1.77 1.32 1.01

Total Coliform 20 MPN/100ml 10,000 240,000     240,000     900,000     800,000     900,000     240,000     240,000    
Fecal Coliform 20 MPN/100ml 400 240,000     240,000     280,000     300,000     500,000     230            80             
Enterococcus 20 MPN/100ml 500,000     140,000     300,000     900,000     300,000     14,000       24,000      
Fecal Enterococcus 20 MPN/100ml 104 240,000     140,000     300,000     220,000     300,000     14,000       2,800        

Dissolved Aluminum 100 ug/l 0 0 0 0 0 0 0
Total Aluminum 100 ug/l 1000 183 2,711 5,280 8,960 3,410 0 373
Dissolved Antimony 5 ug/l 3.40 1.86 2.12 3.32 1.31 1.14 1.28
Total Antimony 5 ug/l 6 3.47 4.21 7.05 10.20 1.48 1.49 1.31
Dissolved Arsenic 5 ug/l 1.86 1.13 1.42 1.22 1.14 1.74 2.55
Total Arsenic 5 ug/l 32 50 2.03 2.25 3.53 4.04 1.65 2.37 2.76
Dissolved Barium 10 ug/l 38.40 31.10 28.70 33.70 28.00 64.80 69.80

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

General Chemistry

Nutrients

Indicator Bacteria

Metals
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Table F-4.  Water Quality Results for Constituents Measured at the Adams Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Total Barium 10 ug/l 53.50 122.00 55.20 43.30 62.50 79.30 79.70
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 147 0 0 136 0 620 749
Total Boron 100 ug/l 242 919 0 167 126 1550 751
Dissolved Cadmium 1 ug/l 1.1-5.4 1.5-14.5 0.00 0.00 0.00 0.00 0.00 0.32 0.55
Total Cadmium 1 ug/l 1.1-6 1.5-16.2 0.00 1.06 2.77 2.96 0.36 0.40 0.58
Dissolved Chromium 5 ug/l 29.6-165.2 248.4-1386.1 1.60 1.15 1.07 3.10 1.97 2.79 0.92
Total Chromium 5 ug/l 50 93.7-522.8 819.9-4386.4 6.00 13.60 19.50 23.10 7.29 2.87 3.65
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 3.9-23.55 5.4-39 12.90 0.00 4.51 11.10 11.00 11.30 19.50
Total Copper 5 ug/l 12 4.1-24.5 5.6-40.6 47.60 89.80 234.00 283.00 19.90 17.40 28.00
Dissolved Iron 100 ug/l 434 133 305 1228 201 0 0
Total Iron 100 ug/l 1,100 9,440 11,200 19,960 3,320 177 144
Dissolved Lead 5 ug/l 0.9-2.52 22.2-215.9 2.29 1.20 2.83 5.27 4.41 0.71 0.97
Total Lead 5 ug/l 8 .9-13.4 23.8-344.7 10.70 68.10 195.00 204.00 16.40 2.13 2.62
Dissolved Manganese 30 ug/l 32.60 0.00 0.00 82.50 0.00 0.00 0.00
Total Manganese 30 ug/l 138.00 56.30 96.50 316.00 0.00 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 23-135.6 206.5-1219.4 17.70 8.83 4.37 6.31 3.09 5.11 6.06
Total Nickel 5 ug/l 20 100 23-135.9 206.9-1221.9 20.20 21.40 28.40 23.10 6.86 6.44 6.53
Dissolved Selenium 5 ug/l 0.00 0.00 0.00 0.00 0.00 2.40 4.77
Total Selenium 5 ug/l 60 50 0.00 0.00 0.00 1.31 0.00 3.35 6.14
Dissolved Silver 1 ug/l .7-24.2 0.00 0.00 0.00 0.00 0.00 0.33 0.00
Total Silver 1 ug/l 80 .8-28.4 0.00 0.57 1.08 20.60 0.58 0.72 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 51.6-305.6 51.6-305.6 12.70 106.00 27.70 47.20 70.50 90.50 127.00
Total Zinc 50 ug/l 52.8-312.5 52.8-312.5 246.00 398.00 957.00 1120.00 105.00 115.00 146.00

Acenaphthene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 35.80

Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table F-4.  Water Quality Results for Constituents Measured at the Adams Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table F-4.  Water Quality Results for Constituents Measured at the Adams Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzyl alcohol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 1.10
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.03

0.018

0.008

PCBs

Pesticides
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Table F-4.  Water Quality Results for Constituents Measured at the Adams Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 12/31/2004 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Diazinon 0.01 ug/l 0.08 0.05 0.00 0.00 0.09 0.21 0.08 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.09 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-D 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.

Herbicides
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Table F-5.  Water Quality Results for Constituents Measured at the Fairfax Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater 

CTR (CCC)1
Freshwater 

CTR (CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Cyanide 0.01 mg/L 0.004 0.2 0.0052 0.0052 0.005 0.000 0.000 0.000 0.000 0.000 0.000
pH 6.5<pH<8.5 6.41 6.74 7.05 6.94 7.23 8.25 8.29
TPH 1 1.50 0.00 3.60 0.00 0.00 0.00 0.00
Oil and Grease 1 mg/L 75 1.50 0.00 4.40 0.00 0.00 0.00 0.00
Total Phenols 0.1 mg/L 0.00 9.48 0.00 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 8.78 6.76 8.98 7.62 8.84 9.80
Calcium 1 mg/L 16.00 16.00 34.50 32.00 22.00 100.00 88.00
Magnesium 1 mg/L 4.86 4.86 13.10 4.90 6.08 50.60 83.00
Potassium 1 mg/L 5.20 2.38 5.02 6.72 1.66 5.44 4.58
Sodium 1 mg/L 10.30 12.80 24.60 18.70 16.90 73.80 76.80
Bicarbonate 2 mg/L 48.30 51.00 124.80 0.00 0.00 423.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chloride 2 mg/L 500 9.13 9.76 28.50 12.00 14.60 108.00 96.70
Fluoride     0.1 mg/L 1.6 0.24 0.10 0.33 0.17 0.00 0.44 0.38
Sulfate 0.1 mg/L 500 8.50 8.85 34.70 16.10 21.00 147.00 216.00
Alkalinity 0.1 mg/L 39.60 41.80 102.30 53.90 52.80 347.00 328.00
Hardness 2 mg/L 60.00 60.00 140.00 100.00 80.00 458.00 560.00
COD 10 mg/L 47.40 0.00 108.00 262.00 12.60 93.90 68.30
Specific Conductance 1 umhos/cm 140.50 130.20 371.00 140.40 212.00 1083.00 1281.00
Total Dissolved Solids 2 mg/L 2000 90.00 72.00 208.00 78.00 128.00 722.00 884.00
Turbidity 0.1 NTU 225 134.00 55.70 1.02 4.78 5.68 0.94 1.68
Total Suspended Solids 2 mg/L 670 778 109 1047 144 5 6
Volatile Suspended Solids 1 mg/L 123 131 48 337 45 1 2
MBAS 0.05 mg/L 0.12 0.09 0.08 0.14 0.00 0.00 0.00
Total Organic Carbon 1 mg/L 17.70 6.86 11.70 8.92 4.72 5.49 3.90
BOD 2 mg/L 25.60 9.10 30.40 7.19 5.90 2.58 0.00

Dissolved Phosphorus 0.05 mg/L 0.31 0.13 0.31 0.15 0.14 0.31 0.08
Total Phosphorus 0.05 mg/L 0.47 0.39 0.47 0.33 0.25 0.34 0.09
Ammonia 0.1 mg/L 1.33 0.12 1.44 0.43 0.31 0.00 0.17
NH3-N 0.1 mg/L 1.10 0.00 1.19 0.36 0.26 0.00 0.14
Nitrate 0.1 mg/L 2.60 2.25 2.04 0.16 3.23 8.99 21.70
Nitrate-N 0.5 mg/L 10 0.587 0.508 0.461 0.000 0.729 2.030 4.900
Nitrite-N 0.03 mg/L 1 0.27 0.00 0.29 0.00 0.04 0.00 0.00
Kjeldahl-N 0.1 mg/L 7.28 3.34 2.58 79.00 1.42 0.68 0.64

Total Coliform 20 MPN/100ml 10,000 240,000      130,000      160,000      240,000      300,000      16,000        50,000       
Fecal Coliform 20 MPN/100ml 400 50,000        17,000        160,000      230,000      240,000      300             14,000       
Enterococcus 20 MPN/100ml 900,000      130,000      300,000      240,000      160,000      1,700          1,300         
Fecal Enterococcus 20 MPN/100ml 104 240,000      130,000      300,000      240,000      160,000      1,700          1,300         

Dissolved Aluminum 100 ug/l 0 0 0 0 0 0 0
Total Aluminum 100 ug/l 1000 187 7,057 3,840 7,640 1,160 0 144
Dissolved Antimony 5 ug/l 4.58 1.64 4.15 1.95 0.76 0.00 0.00
Total Antimony 5 ug/l 6 4.73 3.92 7.84 3.90 1.44 0.00 0.00
Dissolved Arsenic 5 ug/l 1.57 1.09 1.91 0.00 0.00 1.27 1.37
Total Arsenic 5 ug/l 32 50 1.76 2.34 2.76 1.85 1.19 2.04 1.52
Dissolved Barium 10 ug/l 23.30 21.90 30.40 24.70 18.00 53.50 62.00
Total Barium 10 ug/l 29.80 151.00 138.00 108.00 44.90 61.40 69.40
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

General Chemistry

Nutrients

Indicator Bacteria

Metals
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Table F-5.  Water Quality Results for Constituents Measured at the Fairfax Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater 

CTR (CCC)1
Freshwater 

CTR (CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Total Beryllium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 105 168 125 117 0 390 475
Total Boron 100 ug/l 169 960 129 159 169 1570 768
Dissolved Cadmium 1 ug/l 1.6-7.2 2.5-22.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l 1.7-8.1 2.5-25.1 0.00 0.93 1.16 0.91 0.29 0.00 0.00
Dissolved Chromium 5 ug/l 43.1-227.4 361.1-1908.2 0.00 0.61 1.93 1.40 0.72 2.71 0.90
Total Chromium 5 ug/l 50 136.2-719.8 1142.8-6038.5 2.81 24.80 16.10 16.30 4.56 2.79 1.64
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 5.8-32.9 8.3-56.3 10.60 4.67 9.98 7.16 6.83 4.94 2.91
Total Copper 5 ug/l 12 6-34.2 8.64-58.7 23.60 61.80 177.00 63.20 24.70 14.30 11.10
Dissolved Iron 100 ug/l 0 0 106 383 129 0 0
Total Iron 100 ug/l 413 23,321 7,200 6,790 1,510 102 0
Dissolved Lead 5 ug/l 1.4-12.6 36.9-322.5 0.71 0.00 1.65 3.28 2.06 0.00 0.00
Total Lead 5 ug/l 8 1.7-22.1 42.6-566.5 4.37 73.60 57.50 46.00 16.00 0.89 1.77
Dissolved Manganese 30 ug/l 42.20 0.00 0.00 58.90 0.00 0.00 0.00
Total Manganese 30 ug/l 191.00 296.00 330.00 258.00 54.10 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 33.8-188.6 303.9-1696.5 12.00 3.68 8.56 5.43 2.71 3.47 3.01
Total Nickel 5 ug/l 20 100 66.9-189 304.5-1699.9 13.50 24.20 28.80 24.00 6.26 3.86 3.78
Dissolved Selenium 5 ug/l 0.00 0.00 0.00 0.00 0.00 1.37 2.35
Total Selenium 5 ug/l 60 50 0.00 0.00 1.13 0.00 0.00 2.04 2.50
Dissolved Silver 1 ug/l 1.4-47.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 1.7-55.6 0.00 0.46 1.23 0.42 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 76-425.4 76-425.4 68.20 15.20 59.90 24.60 38.30 28.40 6.32
Total Zinc 50 ug/l 77.7-435 77.7-435 74.60 231.00 422.00 300.00 85.60 29.40 25.10

Acenaphthene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 4.90
Aniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 37.80
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles

Page 2 of 5

RB-AR48358



Table F-5.  Water Quality Results for Constituents Measured at the Fairfax Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater 

CTR (CCC)1
Freshwater 

CTR (CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzyl alcohol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table F-5.  Water Quality Results for Constituents Measured at the Fairfax Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater 

CTR (CCC)1
Freshwater 

CTR (CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

4-chloro-3-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.00 0.03 0.00 0.00 0.00 0.00 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.03

0.018

0.008

PCBs

Pesticides
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Table F-5.  Water Quality Results for Constituents Measured at the Fairfax Drain Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater 

CTR (CCC)1
Freshwater 

CTR (CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-D 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.

Herbicides
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Table F-6.  Water Quality Results for Constituents Measured at the Cochran Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Cyanide 0.01 mg/L 0.004 0.2 0.0052 0.0052 0.007 1.300 0.000 0.006 0.000 0.000 0.000
pH 6.5<pH<8.5 7.22 7.91 6.88 7.01 7.00 8.16 8.37
TPH 1 2.80 0.00 1.70 1.10 0.00 1.10 2.60
Oil and Grease 1 mg/L 75 2.00 0.00 1.60 0.00 0.00 0.00 2.60
Total Phenols 0.1 mg/L 0.00 10.02 0.00 0.00 0.00 0.00 0.00
Dissolved Oxygen 1 mg/L <5 8.56 8.40 9.30 7.21 8.16 9.70
Calcium 1 mg/L 55.30 112.00 16.00 64.00 24.00 120.00 176.00
Magnesium 1 mg/L 17.50 33.60 2.43 19.40 6.08 43.80 63.00
Potassium 1 mg/L 6.84 8.46 3.36 5.62 2.55 6.66 9.69
Sodium 1 mg/L 55.20 109.00 14.00 26.00 25.80 120.00 191.00
Bicarbonate 2 mg/L 145.00 262.00 44.30 0.00 0.00 293.00 0.00
Carbonate 2 mg/L 0.00 0.00 0.00 0.00 0.00 0.00 13.20
Chloride 2 mg/L 500 60.30 124.00 10.70 28.40 20.70 143.00 153.00
Fluoride     0.1 mg/L 1.6 0.47 0.52 0.14 0.28 0.13 0.67 0.70
Sulfate 0.1 mg/L 500 123.00 323.00 11.90 23.70 47.90 371.00 536.00
Alkalinity 0.1 mg/L 119.00 215.00 36.30 106.70 51.70 240.00 286.00
Hardness 2 mg/L 210.00 418.00 50.00 320.00 85.00 480.00 700.00
COD 10 mg/L 41.10 25.40 117.00 103.00 30.76 70.30 270.90
Specific Conductance 1 umhos/cm 696.00 1233.00 155.00 320.00 276.00 1384.00 2034.00
Total Dissolved Solids 2 mg/L 2000 438.00 828.00 94.00 190.00 156.00 766.00 1390.00
Turbidity 0.1 NTU 225 29.40 5.17 1.54 7.48 7.22 0.89 1.19
Total Suspended Solids 2 mg/L 162 13 228 2280 178 5 27
Volatile Suspended Solids 1 mg/L 51 12 96 761 49 2 11
MBAS 0.05 mg/L 0.14 0.06 0.06 0.55 0.06 0.00 0.10
Total Organic Carbon 1 mg/L 15.78 6.52 7.70 28.50 9.15 5.57 6.23
BOD 2 mg/L 29.20 3.52 8.58 19.00 18.30 3.75 37.00

Dissolved Phosphorus 0.05 mg/L 0.52 0.26 0.20 0.46 0.13 0.18 0.35
Total Phosphorus 0.05 mg/L 0.64 0.31 0.44 0.92 0.57 0.20 0.40
Ammonia 0.1 mg/L 0.14 0.00 0.64 1.42 0.59 0.14 0.35
NH3-N 0.1 mg/L 0.12 0.00 0.53 1.17 0.49 0.12 0.29
Nitrate 0.1 mg/L 7.31 14.30 0.10 0.00 2.30 12.30 27.50
Nitrate-N 0.5 mg/L 10 1.650 3.229 0.000 0.000 0.519 2.777 6.097
Nitrite-N 0.03 mg/L 1 0.43 0.00 0.05 0.00 0.13 0.07 0.38
Kjeldahl-N 0.1 mg/L 5.28 1.06 4.96 29.00 2.62 2.10 0.92

Total Coliform 20 MPN/100ml 10,000 300,000     170,000     900,000     800,000     900,000     9,000         160,000    
Fecal Coliform 20 MPN/100ml 400 240,000     24,000       900,000     300,000     900,000     500            17,000      
Enterococcus 20 MPN/100ml 2,200,000  900,000     1,600,000  240,000     350,000     700            7,000        
Fecal Enterococcus 20 MPN/100ml 104 1,400,000  900,000     1,600,000  240,000     350,000     700            2,200        

Dissolved Aluminum 100 ug/l 0 0 0 0 0 0 0
Total Aluminum 100 ug/l 1000 0 224 23,200 8,600 1,115 0 369
Dissolved Antimony 5 ug/l 1.87 0.52 0.00 1.30 0.77 0.00 0.62
Total Antimony 5 ug/l 6 1.93 0.96 16.50 6.00 1.24 0.00 0.74
Dissolved Arsenic 5 ug/l 2.32 1.83 0.00 1.04 0.00 2.05 3.62
Total Arsenic 5 ug/l 32 50 2.64 3.21 7.74 3.84 1.29 3.18 3.93
Dissolved Barium 10 ug/l 51.50 52.80 0.00 48.20 27.40 52.20 69.50
Total Barium 10 ug/l 59.50 85.90 98.30 52.20 28.50 67.20 87.40
Dissolved Berylium 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Beryllium 1 ug/l 0.00 0.00 0.61 0.00 0.00 0.00 0.00
Dissolved Boron 100 ug/l 358 632 0 172 177 632 687

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

General Chemistry

Nutrients

Indicator Bacteria

Metals
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Table F-6.  Water Quality Results for Constituents Measured at the Cochran Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Total Boron 100 ug/l 387 1440 0 173 189 1480 719
Dissolved Cadmium 1 ug/l 1.4-7.4 2-23.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Cadmium 1 ug/l 1.4-8.4 2.1-26.5 0.00 0.00 7.27 2.03 0.45 0.00 0.00
Dissolved Chromium 5 ug/l 37.1-236.4 311-1982.9 1.08 1.96 0.00 3.57 0.68 2.48 1.12
Total Chromium 5 ug/l 50 117.3-747.6 984.3-6275 2.91 4.96 59.80 19.10 2.01 2.60 5.23
Dissolved Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Chromium +6 10 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Copper 5 ug/l 5-34.2 7-58.8 11.00 6.94 0.00 8.36 9.16 7.95 5.12
Total Copper 5 ug/l 12 5.2-35.6 7.3-61.3 23.90 10.30 699.00 142.00 16.10 14.10 11.80
Dissolved Iron 100 ug/l 0 0 0 1100 388 0 0
Total Iron 100 ug/l 199 441 39,000 10,600 1,310 157 279
Dissolved Lead 5 ug/l 1.2-11.5 30.1-338.3 0.69 0.00 0.00 5.55 6.88 0.00 0.00
Total Lead 5 ug/l 8 1.3-23.4 33.8-601.4 4.28 1.89 449.00 146.00 14.30 1.42 2.52
Dissolved Manganese 30 ug/l 0.00 0.00 0.00 534.00 0.00 0.00 0.00
Total Manganese 30 ug/l 30.80 0.00 619.00 740.00 0.00 0.00 0.00
Dissolved Mercury 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Mercury 1 ug/l 0.16 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Nickel 5 ug/l 29-196.3 260.5-1765.2 6.34 3.38 0.00 7.03 2.58 3.63 5.47
Total Nickel 5 ug/l 20 100 29-196.7 261-1768.7 6.96 4.91 54.60 22.30 3.03 4.35 7.07
Dissolved Selenium 5 ug/l 2.59 3.43 0.00 0.00 0.00 3.98 9.49
Total Selenium 5 ug/l 60 50 3.23 6.46 1.96 1.08 0.00 6.48 11.00
Dissolved Silver 1 ug/l 1.1-51.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Silver 1 ug/l 80 1.2-60.3 0.00 0.00 14.90 2.31 0.00 0.00 0.00
Dissolved Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Thallium 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dissolved Zinc 50 ug/l 65.1-442.7 65.1-442.7 107.00 18.80 0.00 56.10 70.20 15.30 19.80
Total Zinc 50 ug/l 66.6-452.6 66.6-452.6 111.00 29.00 3500.00 922.00 71.40 23.70 53.60

Acenaphthene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acenaphthylene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetophenone 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 5.40
Aniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Anthracene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aminobiphenyl 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzidine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(b)fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(k)flouranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene 0.1 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Butyl benzyl phthalate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Chloroethoxy) methane 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bis(2-Ethylhexl) phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 62.10
Bis(2-chloroethyl)ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Bromophenyl phenyl ether 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chloroaniline 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Chloronaphthalene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Chlorophenyl phenyl ether 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chrysene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dimethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7,12-Dimethyl-benz(a)-anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha,alpha-Dimethylphenethylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Semi-Volatiles
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Table F-6.  Water Quality Results for Constituents Measured at the Cochran Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Dibenz(a,j)acridine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Dichlorobenzene 0.05 ug/l 600 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,4-Dichlorobenzene 0.05 ug/l 5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3,3-Dichlorobenzidine 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diethyl phthalate 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Butyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dinitrotoluene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diphenylamine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2-Diphenylhydrazine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
di-n-Octyl phthalate 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethyl methanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin ketone 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluoranthene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fluorene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobenzene 0.5 ug/l 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachlorobutadiene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloro-cyclopentadiene 3 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hexachloroethane 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Isophorone 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylcholanthrene 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methylmethanesulfonate 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Naphthylamine 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Nitroaniline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nitrobenzene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-butyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-dimethyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-diphenyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitroso-di-n-propyl amine 0.3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N-Nitrosopiperidine 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pentachlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenacetin 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenanthrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Picoline 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pronamide 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pyrene 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4,5-Tetra-chlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,2,4-Trichlorobenzene 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzoic acid 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzyl alcohol 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-chloro-3-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2- Chlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,6-Dichlorophenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dimethylphenol 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-dinitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table F-6.  Water Quality Results for Constituents Measured at the Cochran Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

4,6 Dinitro-2-methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-Methylphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-Metholphenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4-nitrophenol 3 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,3,4,6-Tetrachlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-Trichlorophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,6-trichlophenol 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aroclor-1016 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1221 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1232 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1242 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1248 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1254 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aroclor-1260 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aldrin 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alpha-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
beta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
delta-BHC 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
gamma-BHC (lindane) 0.05 ug/l 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chlordane 0.05 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDD 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDE 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,4'-DDT 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 1 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan 2 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan sulfate 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin 0.1 ug/l 0.004 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endrin aldehyde 0.1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Heptachlor Epoxide 0.05 ug/l 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methoxychlor 0.5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Toxaphene 1 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diazinon 0.01 ug/l 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chlorpyrifos 0.05 ug/l 0.07 0.00 0.00 0.00 0.23 0.00 0.00 0.00
Diuron 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Malathion 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Prometryn 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Simazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Atrazine 2 ug/l 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cyanazine 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.03

0.018

0.008

PCBs

Pesticides
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Table F-6.  Water Quality Results for Constituents Measured at the Cochran Tributary Monitoring Site for the 2004-2005 Monitoring Season.

CONSTITUENT PQL UNITS Ocean Plan Basin Plan
Freshwater CTR 

(CCC)1
Freshwater CTR 

(CMC)1 10/17/2004 10/26/2004 12/5/2004 12/27/2004 1/7/2005 11/2/2004 3/17/2005

Dry Weather Monitoring2Wet Weather Monitoring 2Water Quality Objectives

Molinate 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Thiobencarb 1 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Carbofuran 5 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4-D 10 ug/l 70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,4,5-TP-Silvex 1 ug/l 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bentazon 2 ug/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Glyphosate 25 ug/l 700 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 CTR values for metals are hardness dependent; higher hardness gives higher WQO
2 Values of 0 represent that the constituent was not detected above the PQL as defined in the Municipal Stormwater Permit. Results are presented in accordance with Method B of the permit.

Herbicides
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1.0 EXECUTIVE SUMMARY 
 
As part of the current National Pollution Discharge Elimination System (NPDES, 2001) permit 
and Special Studies, County of Los Angeles Public Works also conducted a Best Management 
Practices effectiveness study to evaluate how well structural and treatment control Best 
Management Practices (BMPs) affect the quality of storm water run off. The study included 
monitoring, collection of stormwater runoff samples, and evaluation of six BMPs during 2004-05 
storm season.  The data obtained from water samples were analyzed by utilizing statistical 
methods to determine the removal effectiveness of several pollutants of concern.      
 
The selected BMPs were evaluated for their removal effectiveness of trash, bacteria, TSS, oil and 
grease, nutrients, metals, and organics. Water samples from one BMP site were tested for 
toxicity by Brown (2005) as part of a collaborative effort to evaluate the removal effectiveness of 
toxicity. These BMPs included five catch basin inserts connected in series with a hydrodynamic 
separator downstream of these inserts in the City of South Pasadena, an enhanced manhole in 
one of County Public Works maintenance yards in the City of Los Angeles, a bioswale located in 
the City of Los Angeles inside a small public park, and a treatment train that consisted of a wet 
vault for oil and sediments separation followed by an infiltration trench inside a recycling metal 
recycling facility in the City of Los Angeles.   
 
Sampling at the catch basin inserts was conducted manually during the first 3 hours of a storm 
event. At the remaining sites a minimum of 15 storms was sampled. Water samples were 
collected from the inflow and the outflow of the device. For the hydrodynamic separator, 
autosamplers were used to collect flow-weighted composites throughout the storm event. The 
data obtained from the recycling metal yard was part of another study program to evaluate 
groundwater augmentation and reuse. Discrete samples of stormwater runoff were manually 
collected upstream and downstream of the wet vault during the first 2 hours of the storm.    
 
Catch basin inserts used in this study are made of fabrics and designed to remove coarse 
sediments, oil and grease, and debris. The field observations show that the inserts capture some 
debris and larger trash. The results from mean inflow and mean outflow have shown poor to low 
removal for many constituents tested. The statistical analyses indicated that there is no difference 
between median inflow and median outflow of bacteria, TSS, nutrients, metals, and pesticides. 
There was a net reduction of oil and grease in the effluent in two out of the three samples that 
detected. The catch basin inserts captured bulk and solid material that were carried along with 
surface water runoff from the adjacent streets. The removal capacity of trash and solid material 
decreased with increasing flow. The inserts were cleaned prior to sampling two storm events and 
the results did not show any apparent improvement in the removal effectiveness of inserts.   
 
A hydrodynamic separator at the City of South Pasadena that was installed down stream of the 
catch basin inserts was tested for its removal effectiveness of contaminants from stormwater 
runoff. The separator was designed to remove bulky materials and fine sediments depending on 
the screen sizes used. The findings of the statistical analyses on data have indicated that there is 
no difference between the medians of contaminant concentration in the inflow and the outflow 
for bacteria, TSS, nutrients, and metals.  
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An enhanced manhole currently in use at one of County Public Works maintenance yards was 
selected to investigate its removal effectiveness of contaminants. This BMP was designed to 
remove hydrocarbons and TSS from the runoff generated at this yard.  The results showed that 
the enhanced manhole removed relatively more metals as compared with the hydrodynamic 
separator in the City of South Pasadena. The statistical analyses indicated that there is no 
difference between the medians of contaminant concentration in the inflow and the outflow for 
bacteria, TSS, nutrients, and metals.   
 
Brown (2005) performed toxicity tests to determine fresh water species C. dubia (water flea) 
reproduction and survival and marine species Strongylocentrotus purpuratus (sea urchins) 
fertilization as they become exposed to stormwater runoff samples. A study initiated by the 
California Regional Water Quality Control Board, San Diego region (CRWQCB, 2002) showed 
that organophosphate pesticides such as diazinon caused the toxicity to the water fleas and 
toxicity to the sea urchins was caused by zinc, two constituents commonly found in the 
stormwater runoff.  The toxicity tests were conducted on stormwater samples collected from 5 
storms upstream and downstream of the hydrodynamic separator.  The results from sea urchins 
showed that the hydrodynamic separator did not reduce toxicity. None of the samples were toxic 
to C. dubia survival or reproduction. 
 
The BMP evaluation also compared the effluent concentration of selected dissolved metals and 
organophosphate pesticides with their chronic water quality criteria. Most of the influent and the 
effluent concentrations were above the chronic criteria. the net reduction in concentrations were 
small and also above the chronic criteria.  
     
The bioswale is a BMP that was built as part of a small neighborhood park. The data on this 
BMP is limited to three sampled storms. The comparison of contaminant concentrations bar 
graphs for inflow and outflow indicates that the bioswale appears to be effective in removing 
metals and TSS from stormwater. Samples from more storms should be collected and analyzed 
to better evaluate the removal effectiveness of this bioswale. 
 
The wet vault consists of a screen and baffle to remove sediments and oil from the runoff. The 
analyses for removal effectiveness of this BMP and the infiltration trench used in the metal 
recycling yard are based on a limited number of storms. For the wet vault, there was a net 
negative removal for COD, hardness, and nutrients. Nonparametric tests showed no difference 
between the median inflow and the outflow concentrations for the constituents tested.  
 
Brown (2005) also performed toxicity tests on stormwater runoff upstream and downstream of 
the wet vault to determine whether this BMP reduced toxicity of the stormwater. Toxicity from 
two of the storms sampled was too high to detect any differences between the inflow and the 
outflow. Samples from other storms tested did not show reduction in toxicity as a result of this 
BMP. 
 
The infiltration trench was used as part of an infiltration and water augmentation project to study 
the effect of infiltrating stormwater on groundwater recharge. Almost all the contaminants tested 
were not detected in the groundwater samples. Copper detected in the groundwater by a factor of 
150 times less than what was detected in the stormwater. Hardness in the groundwater was 

RB-AR48422



Final August 2005
 
 

County of Los Angeles Department of Public Works 3
 
 

relatively higher than in the stormwater, which may have been contributed by the underlying soil 
strata as a natural source for hardness.  
     
In this study, the effectiveness removal of BMPs was found to be variable depending on the size 
of the storm and inflow pollutant concentrations.  Generally, the BMPs tested showed higher 
removal rate at higher inflow concentrations except for bacteria and nutrients. The removal 
efficiencies calculated for the 10th and the 90th percentiles on the lognormal transformed data for 
the inflow and the outflow concentrations for metals, bacteria, and nutrients were negative or 
relatively low.  The statistical analyses showed an overlap of confidence intervals about the 
mean inflow and the mean outflow concentrations for all the constituents tested. The removal 
effectiveness of BMPs may also depend on the peak flow and the residence time to allow 
sufficient time to remove contaminant by processes such as settling or surface attachment. 
  
The maintenance issues observed in this study were related to sedimentation,  vegetative growth, 
and trash accumulation. The cost of maintenance may vary based on the location, land use, the 
BMP type, and the frequency of trash and sediment cleaning. For example, County Public Works 
has been maintaining the hydrodynamic separator, the catch basin inserts, and the enhanced 
manhole. The cleaning at these sites is twice a year before and after the storm season. In the trash 
study program, County Public Works has cleaned catch basin inserts and the hydrodynamic 
separator recently after each storm. There is not enough data to show that frequent cleaning 
increased the removal effectiveness of catch basin inserts and the hydrodynamic separator.  The 
maintenance at Bimini Slough Ecology Park is routine and consists of periodic trimming of the 
plants and vegetation and trash removal from the bioswale and the surrounding park. The 
maintenance at the recycling metal yard in downtown, Los Angeles involves routine yard 
cleaning and inspection of the wet vault and the infiltration gallery during storm season. 
Infiltration trench can become less effective or clogged if sediments accumulate and as a result 
the maintenance costs will increase.   
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2.0 INTRODUCTION 
 
Increase in pollutant loads and runoff due to urbanization can significantly impact receiving 
waters. Best Management Practices (BMPs) can be used to reduce the impact. However, a more 
thorough understanding of the characteristics of urban runoff is needed to select BMPs to meet 
long-term water-quality objectives. As shown in this study, BMPs cannot completely mitigate 
the impacts by the urbanization. Some have low removal effectiveness and others may only 
reduce load for certain pollutants only. There is also variability in the influent characteristics and 
sample collection. It is possible that a BMP reduces pollutant loading effectively, but that the 
treated levels may still be above regulatory limits. There are different approaches to analyzing 
data and evaluating removal effectiveness. Some statistical methods estimate mean and the 
median of the data and other methods test the significance of a hypothesis to determine whether 
the differences in the mean inflow and the mean outflow of contaminant concentrations are 
significant. In this study, the removal effectiveness was assessed by parametric and 
nonparametric statistical methods. Depending on the method used, the calculations can be very 
different.    
 
The current 2001 NPDES municipal stormwater permit requires the County of Los Angeles to 
conduct an evaluation of structural and treatment control BMPs.  The goal of this study was to 
investigate a minimum of five BMPs and to determine their effectiveness in removing various 
pollutants of concern in storm water. In 2004-05, County Public Works evaluated six different 
BMPs. The results of this study and conclusions are discussed in this report. 
 
Previous studies have evaluated effectiveness of various BMPs. A study by Caltrans (2004) was 
conducted to evaluate sand infiltration BMPs and found them to be very effective in reducing 
metals, nutrients, and TSS. Other municipalities and manufacturers of BMPs have also evaluated 
BMPs both structural and non-structural. County Public Works is currently testing catch basin 
inserts and hydrodynamic separators as part of LA County’s trash reduction and implementation 
plan for trash Total Maximum Daily Load (TMDL). County Public Works has also supported 
water augmentation study (LASGRWC, 2002 and 2004) to assess potential effects of infiltrating 
urban stormwater runoff on groundwater quality. The results of the study are presented here and 
have shown no evidence of groundwater degradation as a result of infiltration. The data from 
many other studies are also available in the International Stormwater BMP Database. According 
to Strecker (2004), the BMP database provides a useful tool to develop more accurate design 
requirements for stormwater BMPs as well as better targeted implementation plans for TMDLs. 
Additionally, the data from this study were used to compare removal effectiveness of the 
hydrodynamic separator and the Enhanced Manhole with the data from other BMPs in the same 
category within the database. 
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3.0 STUDY DESIGN 
 
The study design consisted of selecting six BMPs in various locations. The criteria used for a 
BMP selection included: single inflow and outflow, ability to retrofit the BMP for stormwater 
sampling and flow measurements, hydrology and historical rainfall data, and safety and proper 
access. All sites were built on private or public properties requiring permission to access entry, 
install samplers, and collect stormwater runoff samples. 
  
Samples were collected during a storm event at each site at the inlet and the outlet of the BMP to 
measure its removal effectiveness. The samples at most sites were flow-weighted composites and 
collected by auto samplers over the entire storm period. Samples at the catch basin inserts were 
manually collected every 20 minutes for the first three hours of each storm. Samples collected at 
the wet vault were also collected manually every 30 minutes for the first two hours of each 
storm.  
 
The stormwater runoff samples from four BMP sites were analyzed at the County of Los 
Angeles Agricultural Laboratory and samples from the metal yard were analyzed at an 
independent laboratory as part of another study program. The constituents tested for all sites at a 
minimum included: bacteria, suspended solids, metals, oil and grease, nutrients, and organics. 
Trash was not weighed and trash quantity was not studied at these sites. However, each BMP 
was observed for its ability to capture and retain trash and bulk solids and their migration pattern 
through the BMP. Southern California Coastal Water Research Project (Brown, 2005) completed 
an independent study by conducting toxicity testing at two of the sites to determine whether a 
reduction in toxicity is achieved using BMPs.  
 
 
3.1 Enhanced Manhole, Road Maintenance District 3 Yard, 

Westchester 
 
This BMP is located at one of County Public Works maintenance yards within the City of Los 
Angeles. It is designed to remove suspended solids and hydrocarbons from stormwater runoff 
(Figure 1.a). During a storm event, most of the runoff in the yard flows through concrete swales 
inside the yard to a 2-foot concrete ditch built along the southern boundary of the yard (Figures 
1(c) and 2). The runoff inside the ditch flows to the western boundary of the yard where a 6-inch 
berm diverts the flow into the BMP’s 1-foot diameter inlet pipe (Figures 1(d) and 3). As 
stormwater runoff flows into the inlet of the unit, pollutants such as oil and other liquids are 
trapped and sediments settle by gravity to the bottom of a chamber that is always full of water. 
This treated runoff flows into the concrete ditch downstream of the inlet pipe by another 1-foot 
diameter pipe where it is discharged into the storm drain system.  
  
The total capacity of the enhanced manhole is 3,715 gallons. This BMP is designed to treat up to 
1 CFS, or runoff from a 10-year storm. The hydraulic residence time is 8 minutes and increases 
with flows below the designed flow rate. This BMP is cleaned out twice a year before and after 
the storm season to remove debris and sediments deposited inside the manhole. 
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The maintenance yard is 4.1 acres (Figure 21, section 11). It consists of an auto repair shop, a 
weld shop, fueling station, car wash, concrete pad construction, material storage and solid waste 
disposal bins, street sweeping and loader trucks, and heavy equipment storage. The ground at 
this yard is paved and is considered to be 99% impervious. The yard also maintains and uses 
other BMPs such as absorbent socks to prevent sediments and spills from entering storm drain. 
The yard is also swept once a week. 
 
The sampling equipment at this site consisted of two Sigma 900 MAX refrigerated samplers 
(Figure 1(d)). Connected to each sampler was flexible tubing attached to a ring and secured at 
the pipe invert in order to properly collect samples from runoff (Figure 1(b)). Each sampler could 
collect up to 10 gallons of runoff. They were programmed to take samples by a flow-weighted 
method where a user-defined flow volume passes through the device and then the machine takes 
a sample of runoff with pre-selected volume. Given the capacity of sampling volume and the size 
of containers, flow volume was generally held constant for each storm. However, the storm 
season of 2004-05 was an unusually wet season, rated as the second highest in the history of 
record keeping. As a result of continuous rain for several days, the machines were also adjusted 
several times to collect samples for higher flow volumes passing through the system. Generally, 
the machines were programmed to sample runoff when every 100 to 500 cubic feet of runoff that 
passed through the inlet pipe. A pressure sensor at the outlet pipe measured water depth inside 
the pipe.  These depths were then converted into flow rate using the sampler’s internal program, 
which is based on Manning’s equation for flow of water through a pipe.  
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(a)       (b) 
 

                
(c)       (d) 
 
Figure 1. (a) Enhanced manhole showing flow direction and collection of sediments at the 
bottom. (b) Typical intake tubing and flexible ring for sample collection (c) samplers, concrete 
swale and ditch, and absorbent socks, (d) refrigerated samplers and glass containers.  
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Figure 2. Road Maintenance Yard - showing sampling location, drainage map, and the yard 
facilities. 
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Figure 3. Showing the enhanced manhole in the center, monitoring stations, and sampling 
locations. 
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3.2 Catch Basin Inserts and Hydrodynamic Separator, South 
Pasadena 

 
Two BMP types installed within the City of South Pasadena were selected to study their removal 
effectiveness of various pollutants (Figure 4). This location has a drainage area of 11.2 acres and 
is equally divided among residential, manufacturing, and recreational (Figure 22, section 11).  
The runoff from this area drains into five catch basins. The inserts installed inside catch basins 
are in direct path of flow and can trap bulky material such as trash, leafs, and settling solids.  
During heavier runoffs, the inserts become submerged with water causing floatable and finer 
debris to flow over the inserts reducing removal effectiveness of this BMP.  Some portion of 
other lighter or bulky materials such as dust and tree leaves may bypass these insert by frequent 
wind action.  
 
The runoff from catch basins enter a single storm drain where they mix together and flow 
downstream to the inlet of an offline hydrodynamic separator it is further treated. The effluent 
from the hydrodynamic returns to the storm drain and discharges into Arroyo Seco Channel 
along side freeway 110 where it ultimately discharges into Los Angeles River. 

 
Figure 4.  Location map for two BMPs: catch basin inserts and a hydrodynamic separator. Also 
shown in the map are monitoring locations and underground storm drains.  
 

1 2

3 
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County Public Works began retrofitting this site for monitoring the hydrodynamic separator in 
2004-05 after permission from neighborhood residences and the City of South Pasadena were 
obtained. Two sampler housings were built on concrete pads in the parkway. Conduits for intake 
tubes to sample runoff inside the underground storm drains were also installed. Prior to the work 
done on preparing the site, the catch basins were retrofitted with inserts as part of a trash study 
program. The catch basins were retrofitted with filter fabrics held in place by metal frames. The 
frames are bolted on the surface of the concrete wall inside the curb inlet (Figure 5). The filters 
are made of a non-woven polypropylene cloth designed to capture coarse sediments, oil, grease, 
litter, and debris from stormwater runoff. These filters have a relatively small volume compared 
to the volume of the catch basin sump, and may require frequent sediment removal. County 
Public Works has been cleaning the inserts as part of the trash study program and 
implementation plan for trash TMDL, more frequently after each storm during the later part of 
the 2004-05 storm season. 
 
 

  
(a)       (b) 
 
Figure 5.  (a) Curb inlet and catch basin insert located at the corner of El Centro and Orange 
Grove in City of South Pasadena. (b) Filter fabric and the frame assembly installed inside the 
curb inlet. 
 
The hydrodynamic separator at this location was installed in 2002-03 and has been in operation 
since then. This offline unit is non-mechanical unit and gravity driven without external power 
source. It is designed to use the energy of water to concentrate, screen and trap storm water 
pollutants using a separation screen (Figure 6). The pretreated stormwater runoff downstream of 
the catch basins is diverted into this offline unit to further treat and remove pollutants. The 
device has a design flow rate of 6 CFS sufficient to treat the runoff from a 1-2 year storm. The 
unit has a maximum storage capacity of 1,111 gallons. Hydraulic residence time for this device 
is 24 seconds and increases for flows below the design flow rate. This device is designed to 
remove suspended and fine solids with finer screen openings. The removal efficiency is a 
function of particle size related to screen opening.  For example, removal efficiency of solid 
particles is as high as 100% for particle sizes greater than the screen with openings 2,400 µm and 
reduces for smaller particle sizes. In this offline unit, a standard screen with 4,700 µm opening 
was installed to capture solids larger than the standard screen opening. The device is cleaned out 
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by decanting the existing water inside the unit, vacuuming the sediments from the bottom of the 
sump, and removing the trash from the decanted water. The trash is also weighed as part of the 
trash study program and categorized as man made or natural to quantify the amount of trash 
generated.  The cleaning is typically done twice a year and more frequently after each storm as 
part of the trash study program. 
 

 
Figure 6. A hydrodynamic separator showing general description of the unit and elevation view. 
 
The catch basins are located upstream of the hydrodynamic separator (Figure 4). Sampling at this 
location was conducted in three stages. First, at the beginning of each storm, manually discrete 
samples were collected from the gutters at the locations 1-4 and were mixed to represent the 
bacteria population sample upstream of the catch basins. At the downstream, a sample was 
collected with the aid of an autosampler from the runoff mixture inside the storm drain 
representing bacteria population downstream of the catch basins. This sample also represented 
bacteria population in the runoff upstream of the hydrodynamic separator. A sample of runoff 
was also collected down stream of the separator. The samples were delivered to the lab within 
the 6 hours, the maximum holding time for bacteria. Second, discrete samples were manually 
collected in 20-minute intervals at the locations 1-4 and were mixed to represent event mean 
concentrations (EMCs) for the first 3 hours of the storm upstream of catch basins. Discrete 
samples were also collected downstream of catch basins with the aid of an autosampler and 
mixed to represent EMCs for catch basins treated runoff. These manually composited discrete 
samples were also taken to the lab for analysis of metals, nutrients, TSS, oil and grease, and 
pesticides. Third, the autosamplers upstream and downstream of the hydrodynamic device 

DEVICE INLET 
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continued to collect flow-weighted discrete samples for the duration of storm. The samples from 
this stage represented EMCs for contaminants upstream and downstream of the hydrodynamic 
separator for the duration of storm. 
 
The data from the 3-hour grab composite were used to determine the removal effectiveness of 
catch basin inserts while data from the flow-weighted composites were used to determine the 
removal effectiveness of the hydrodynamic separator. 
 
  

   
(a)       (b) 
 

  
(c)       (d)  
 
Figure 7.  (a) Cover of hydrodynamic separator in the foreground and housing containing 
autosampler. (b) Autosampler, battery, and containers. (c) Storm drain invert upstream of the 
hydrodynamic separator, flexible intake tubing and ring attachment for sample collection. (d) 
Inside the main chamber of a typical hydrodynamic separator showing trapped debris and trash.  
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3.3 Bioswale, Koreatown, City of Los Angeles 
 
Another BMP selected was a bioswale recently built together with a small neighborhood park in 
a vacated street in the City of Los Angeles. The park is managed by a nonprofit organization. 
The watershed drainage area for this bioswale is approximately 6.5 acres (Figure 23, section 11). 
Runoff from mainly urban activities and adjacent strip mall flows into a culvert on the southeast 
corner of Bimini Place and 2nd street. The stormwater runoff from this culvert is directed into the 
bioswale inlet on the west side of the park (Figure 8). The swale is approximately 200 feet long. 
It was designed with a capacity to handle the runoff from a 50-year storm. The swale is 4 feet 
wide by 2 feet deep. The channel bottom is paved with porous cinder blocks 4 inches deep inside 
the topsoil. Each block is a placeholder for an individual brush plant to grow inside the bioswale 
channel (Figure 9). Additionally, large boulders were placed along the length of the swale to 
support the channel edges, to provide erosion control, and a natural appearance. 
 

 
Figure 8. Bimini Slough Ecology Park – Before (left): city street in Koreatown with underground 
storm drain. After (right) storm drain brought to the surface and integrated into a neighborhood 
park.  
 

Inflow sampling 
location Outflow sampling 

location 
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(a) (b)  
 
Figure 9. (a) Bioswale as it was originally built. (b) One year later - Bioswale showing plant 
growth inside the channel. 
 
The bioswale was retrofitted with flow measuring devices to measure flow and to sample near 
the inlet and the outlet (Figure 8). A 1-foot high H-flume was installed at each location (Figure 
10). This flume size was chosen to measure runoff flows maximum of 862 gallons per minute 
(gpm) or up to a 2-year storm to provide good resolution at low flows and runoff that vary over a 
wide range.  
 

            
   
(a)       (b) 
 
Figure 10. (a) Installed are: An H-flume, stilling well, conduits for pressure sensor, and intake 
tubing for sampling at the inlet of bioswale. (b) H-flume installed at the outlet of bioswale.  
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3.4 Wet Vault and Infiltration Trench, Downtown Los Angeles 
 
These BMPs are part of a study program funded in part by County Public Works (LASGRWC, 
2002, 2004) to investigate potential effects of stormwater infiltration on groundwater supply 
using infiltration BMPs. These BMPs were installed at a privately owned metal recycling yard to 
monitor stormwater runoff. The yard is 0.85 acre and located in the City of Los Angeles 
downtown area. The runoff from the yard drains to a pretreatment BMP (Figure 11). This BMP 
is designed to attenuate peak stormwater flow to promote settlement of suspended sediments, 
capture floating trash or debris, and to prevent release of floatable oil and grease with baffles. 
The runoff from the wet vault enters an underground pipe that flows downstream into an 
infiltration trench BMP (Figure 12). 
 
Storms predicted to be of sufficient size and duration to generate runoff were sampled at this site. 
Grab samples were collected every half hour for the first 2 hours of storm upstream and 
downstream of the wet vault (Figure 12, M-SW-01 and M-SW-02). M-SW-01 is on the surface 
of pavement inside the chain link area upstream of the wet vault. M-SW-02 is an access port to 
the effluent from the wet vault where the effluent is gravity fed to an 8-inch diameter pipe below 
the ground.  
 
The effluent from the wet vault flows downstream inside the 8-inch diameter pipe a distance of 
95 feet before it reaches an infiltration gallery of two 48-inch perforated pipes where more 
monitoring stations are set up to monitor groundwater and subsurface soil-water zone (Figure 
12). Stormwater samples were also collected from lysimeters and a groundwater monitoring well 
installed along the infiltration trench to determine how well the infiltration worked in removing 
pollutants from stormwater as it percolated inside the soil matrix.  
 

 
 

Figure 11.  Metal recycling facility - showing wet vault inside the sump. 
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Figure 12. Metal recycling yard showing sampling locations, wet vault, and infiltration trench BMP.

Infiltration Gallery 

Wet Vault
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4.0 RAINFALL DATA 
 
2004-05 was an unusually wet season with rain that sometimes lasted a week. The rainfall data 
from local area gauges were used to obtain rainfall data and rainfall intensities. Generally, most 
storms had recorded a 2-year frequency by the rain gauges in the vicinity of the site locations 
(Table 1). In particular, the highest rainfall intensity recorded was at LA City College rain gauge 
station and was a 100-year storm. The bar graphs of rainfall data for all storms are presented in 
section 12 (Figures 24-26).  
 
Table 1.  Location of   rain gauges used and highest rainfall intensities recorded for this study 
during 2004-05 storm season. 

BMPs Rain Gauge Location Station 
No. 

Highest rain fall intensity 
(year, date) 

Catch basin insert, 
hydrodynamic separator 

Fremont-headquarters 1277 25, 1/7/05 

Bioswale LA City College 355B 100, 12/27/04 
Enhanced manhole Ballona Creek AL370 25, 1/7/05 
Wet vault LA City College 355B 25, 1/7/05 
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5.0 SAMPLING METHODS 
 
The Technology Acceptance Reciprocity Partnership protocol (TARP, 2003) developed 
guidelines to perform an independent validation of data supporting specific technology 
performance claims. An example of performance claim could be: 
 
“The Model X system can capture and treat the first half-inch, 24-hour storm for a 10-acre 
runoff area. Under these conditions, a total suspended solid (TSS) removal rate of 85% +/- 5% 
(at 95% confidence level) can be achieved with inflow TSS concentrations greater than 100 
mg/l.”  
 
The protocol provides a uniform method for demonstrating stormwater technologies and 
developing test assurance (QA) plans for certification or verification of performance claims. One 
of the key advantages to using this protocol is to demonstrate effectiveness. As a result of 
establishing this protocol, a nationwide stormwater BMP database on the performance 
capabilities of structural and non-structural BMPs has been developed by the American Society 
of Civil Engineers (ASCE) and the U.S. Environmental Protection Agency (EPA). The database 
includes BMP removal effectiveness for specific contaminants as well as site-specific data, area 
hydrologic data, and BMP specifications for locations throughout the U.S.  In this study, the 
following criteria were used based on the guidelines developed by TARP to collect field data and 
to investigate removal effectiveness of selected BMPs: 
 

• Collected samples from storms of at least 0.1 inch of total rainfall. 
• Collected flow-weighted composite samples where it was possible.  
• Collected a minimum of 10 water quality samples per storm event using autosamplers. At 

the catch basins, collected 9 samples per event for a total of three hours.   
• Used an inter-event period of 24 hours. Acceptable range: 6 to 72 hours.  
• Sampled a minimum of 15 storms in 2004-05. Acceptable range: 15 to 20 storms. The 

bioswale was sampled during three consecutive storms once it was retrofitted for 
sampling and permission obtained from property owners. The metal yard recycling 
facility has been sampled 5 times as part of another study program and sampling is 
ongoing.  

• Performed sample data quality assurance and control. 
• Selected a number of parameters and pollutants to test. These included: total suspended 

solids, nutrients, bacteria, metals, chemical oxygen demand (COD), oil and grease, and 
pesticides  (Table 2). 

• Calculated BMPs effectiveness choosing from the recommended methods: Efficiency 
ratio, summation of loads, regression of loads, mean concentration, and efficiency of 
individual storms.  

• Performed statistical tests to ensure that the data are reliable, significant, and within 
confidence limits. If the data set was not normally distributed, it was evaluated using 
nonparametric analysis. 
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Table 2. List of constituents tested, reporting limits, and analytical methods used. 

 
Constituent Reporting Limit Unit Analytical Method

Oil and Grease 1.00 mg/L EPA 413.1
Bacteria
Total Coliform 20.00 mpn/100mL SM 9230B
Fecal Coliform 20.00 mpn/100mL SM 9230B
Enterococcus 20.00 mpn/100mL SM 9230B
Streptococcus 20.00 mpn/100mL SM 9230B

COD 10.00 mg/L EPA 410.4
TSS 2.00 mg/L EPA 160.2
Total Phosphorus 0.05 mg/L EPA 365.3
Dissolved Phosphorus 0.05 mg/L EPA 365.3
Ammonia-N 0.10 mg/L EPA 350.3
Nitrate-N 0.50 mg/L SM 4110B
Nitrite-N 0.03 mg/L SM 4110B
Kjeldahl-N 0.10 mg/L EPA 351.4
Metals (Total and dissolved)
Aluminum 100.00 ug/L EPA 200.8
Antimony 0.50 ug/L EPA 200.8
Arsenic 1.00 ug/L EPA 200.8
Barium 10.00 ug/L EPA 200.8
Beryllium 0.50 ug/L EPA 200.8
Cadmium 0.25 ug/L EPA 200.8
Chromium 0.50 ug/L EPA 200.8
Chromium 6 0.50 ug/L EPA 200.8
Copper 0.50 ug/L EPA 200.8
Iron 100.00 ug/L EPA 236.1
Lead 0.50 ug/L EPA 200.8
Manganese 30.00 ug/L EPA 200.8
Mercury 0.20 ug/L EPA 245.1
Nickel 1.00 ug/L EPA 200.8
Selenium 1.00 ug/L EPA 200.8
Silver 0.25 ug/L EPA 200.8
Thallium 1.00 ug/L EPA 200.8
Zinc 1.00 ug/L EPA 200.8
Organophosphate Pesticides .01 - 2.0 ug/L EPA 507  
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6.0 DATA ANALYSES 
 
It has been shown that stormwater runoff EMCs for many constituents fit well by a lognormal 
distribution (NURP, 1983). A most commonly method used to transform data to lognormal 
distribution is when the natural log of the raw data is computed and the results are then plotted 
on a normal probability plot. An effect of the transformation is to reduce skewness at the tail end. 
Furthermore, by transforming the data, assumptions such as normality that are not satisfied in the 
original data can be satisfied by the transformed data.  
 
In the data analyses, methods described in task 3.1 (URS, 1999) and task 3.4 (GeoSyntec, 2000) 
were used to calculate efficiency of each BMP for constituents of interest. Among several 
methods to evaluate pollutant removal effectiveness, Lognormal Statistical Efficiency method 
(LSE) was used to describe the statistical distribution of water quality upstream and downstream 
of BMPs.  
 
Using the LSE method, the log EMC can be calculated for each EMC. The normalization is as 
follows: 
 

Mean of the Log EMCs= 
( )

1

m

m

e j
j

Log EMC
=
∑

 

 
Where, m is the number of events measured.  Computing the mean and standard deviation of log 
transforms of the sample EMCs  and then converting them into arithmetic estimate often obtains 
a better estimate of the mean of the population due to the more typical distributional 
characteristics of water quality data. The conversion from lognormal to arithmetic mean are 
given in the Table 3 below: 
 
Table 3. Transformation between logarithmic transformed population statistics and estimates of 
arithmetic population statistics (URS, 1999). 
 

T=EXP(U) S=M*CV 
M=EXP(U+0.5*W2) W=SQRT (LN (1+CV2)) 
M=T*SQRT (1+CV2) U=LN (M/EXP (0.5*W)) 
CV=SQRT (EXP (W2)-1) U=LN (M/SQRT (1+CV2)) 

 
Where mean and standard deviation for logarithmic statistics are U and W and the mean, 
standard deviation, coefficient of variation and median for arithmetic statistics are M, S, CV, and 
T respectively. Both methods provide an estimate of the population mean, but the approach 
utilizing the log-transformed data tends to provide a better estimator when contaminant and 
constituent levels have a lognormal distribution (NURP, 1983). As the sample size increases, the 
two values converge. 
 
In this study, several statistical tests were performed based on the outcome of each test and 
selection of appropriate responses as illustrated in Figure 13. Distribution plots of raw data for 
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many parameters were skewed requiring lognormal transformation of the raw data. A normal 
probability plot was generated and Anderson-Darling test statistic was performed to examine 
whether or not transformed data followed an approximately normal distribution. For the 
normality test, the hypotheses were, H0: data follow a normal distribution  vs.  Ha: data do not 
follow a normal distribution. If the P-Value obtained from the test was less than a significance 
level of 0.05, then the data did not follow a normal distribution or that the lognormal 
transformation did not have an effect in transforming the data into a normal distribution. In this 
study, most of the P-Values obtained were greater than 0.05 suggesting that the hypothesis that 
the distribution is normal could not be rejected. A few tests that rejected the null hypothesis 
suggested the log transformation did not have an effect in normalizing the data and were retested 
by removing extreme values. The results suggested that the null hypothesis could not be rejected 
after removing the extreme values, consistent with the majority of data that were originally tested 
for normality. Thus the extreme values played an important part in reducing the ability to 
normalize with lognormal transformation of the raw data. However, accepting a distribution as a 
normal distribution when in fact it is not a normal distribution causes type II error to occur. 
There are methods to calculate the probability of type II occurrence; however, the calculation 
would be based on a normal distribution and a hypothesis test other than testing for normality.  
 
Assuming that the distribution of a data set was normal (possibility of type II error), one-way 
ANOVA was used to test whether the mean inflow is equal to mean outflow of the BMP device 
for various constituents. The effect of the BMP will be considered significant if the probability 
(P-Value) that the resulting F-ratio from the ANOVA test could have been generated by chance 
is less than a chosen significance level. In this study, a significance level of 0.05 was used in all 
the tests.  As an alternative to ANOVA test, the results were then compared with two non-
parametric methods such as Mann-Whitney and Kruskal-Wallis tests that are used for any 
distribution with the hypothesis that the median inflow is equal to median outflow (see results 
section).   
 
ANOVA test assumes that the data come from a normal distribution. A nonparametric test 
implies that there is no assumption of a specific distribution for the population that the data 
comes from. An advantage of a parametric test is that if the assumptions hold, the power, or the 
probability of rejecting H0 when it is false, is higher than the power of a corresponding 
nonparametric test with equal sample sizes. An advantage of nonparametric tests is that the test 
results are more robust against violation of the assumptions. Therefore, if assumptions are 
violated for a test based upon a parametric model, the conclusions based on parametric test p-
values may be more misleading than conclusions based upon nonparametric test p-values.  
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Figure 13. process diagram for selecting statistical tests. 

Perform nonparametric testsPerform parametric tests
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(Distribution not normal) 

Tests: Mann-Whitney, Kruskal-Wallis 
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(Assumption: data from any distribution) 

Test: ANOVA one-way 
H0: mean inflow = mean outflow 
Ha: mean inflow ≠ mean outflow 

(Assumption: data from normal distribution) 
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In addition to statistical analyses of data and hypothesis testing, graphical methods were used to 
provide additional insight to determine whether the differences in the inflow and the outflow 
water quality measures were statistically significant (GeoSyntec, 2000). The plots were 
generated for each constituent based on the results obtained from the statistical analyses. These 
plots included in the analyses were: linear influent/effluent plots, box and whisker plots, and 
normal probability plots.  Examples of these plots and their interpretation are described below.  
 
6.1 Interpretation of Linear Influent/Effluent Plots 
 
Similar to Figure 14, plots were prepared based on data collected for each storm. Water quality 
sample concentration for each storm was plotted on a linear scale with influent and effluent 
being identified using different symbols (Figure 14). In this study, the graphs were generated to 
provide the number of samples collected during 2004-05 storm season, which events had paired 
samples, and the relative difference between influent and effluent concentrations. Data from all 
samples were shown in chronological order similar to Figure 14. 

Linear Influent/Effluent Plot 
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Figure 14. Example of a linear influent and effluent plot used to show relative differences 
between influent and effluent concentrations. 
 
6.2 Interpretation of Probability Plots 
 
These plots were used to provide the following information: 
 

• How well the data or the lognormal transformed data, at each station were represented by 
the normal distribution. 

• Mean and standard deviation of the normal distribution and the value of any specific 
quantile. Slope of the normal approximation indicated the magnitude of the standard 
deviation (straight line), the x-intercept showed the log mean concentration. 

• Relationship between two distributions across the range of quantiles. 
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• Presence of any significant outliers. 
• Width of 95% confidence interval of the normal approximation. 

 
Two examples of probability plots are shown below to explain the range of behaviors that were 
encountered during the analyses of water quality data. The first example (Figure 15) 
demonstrates the behavior of two transformed data sets (one from the inflow and one from the 
outflow of a BMP) that have very similar standard deviations (parallel lines in the normal 
probability plot) and a uniform difference (in the log-scale) across the range of quantiles. This 
indicates that there is a difference not only in the log mean EMC, but a difference across any 
given quantile. However, these differences were statistically insignificant. 
 

 
Figure 15. Example of a normal probability plot for a BMP showing similar standard deviations 
and consistent positive difference in the log transformed values across the range of quantiles. 
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Figure 16. Example of a normal probability plot for a BMP showing higher standard deviation at 
the outflow than at the inflow and a positive difference between the inflow and outflow at high 
quantiles and negative difference between the inflow and outflow at low quantiles. 
 
6.3 Interpretation of Box and Whisker Plots 
 
Box and whisker plots used in this study graphically show the central location and 
scatter/dispersion of the sampled data (Figure 17). The plots also provide information about the 
distribution of inflow and outflow concentrations, confidence intervals, extreme values, and 
positive or negative efficiencies. The box and whisker plots used in this report have the 
following structure: 
 

• The center of the blue diamond shows the mean and the height shows the confidence 
interval. 

• The blue lines above and below the diamond show percentile range. 
• The notched box shows the median, lower and upper quartiles, and confidence interval 

around the median. 
• The dotted line connects the nearest observations within 1.5 inter-quartile ranges (IQRs) 

of the lower and upper quartiles. 
• Possible outliers: red crosses (+) are near outliers (between 1.5 and 3.0 IQRs away) and 

circles (o) are far outliers (over 3.0 IQRs away). 
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Figure 17. Annotation of box and whisker plots. 

 
The median value gives an estimate of the central location of the distribution that is less sensitive 
than mean to a single or small number of high or low observations (Figure 17). In addition, the 
median is a distribution-free statistic and therefore often gives a better estimate of the central 
location of the distribution when the data depart significantly from the normality. Therefore, the 
box and whisker plots provide an additional tool, (i.e., in addition to comparison of the log mean) 
which is helpful for assessing differences in influent and effluent quality particularly where 
normality may be a poor assumption. 
 
The extent to which the confidence intervals for the distributions of event concentrations at the 
inflow and outflow overlap give a good indication if the median can be considered statistically 
different (i.e., reject the null hypothesis that the inflow median and outflow medians are the 
same). In most cases, the parametric analyses of variance (ANOVA) and the non-parametric 
Kruskal-Wallis test supported the results of box plot. In this study, three primary behaviors were 
observed when comparing distributions of inflow and outflow event median concentrations using 
box and whisker plots: 
 

• Positive or negative differences where the confidence intervals do not overlap  
(Figure 18). 

• Positive or negative differences where the confidence intervals marginally overlap 
(Figure 19(a)). 

• Differences where the confidence intervals appreciably overlap (Figure 19(b)). 
• In some cases, the 95% confidence limit is either in excess of the third quartile or less 

than the first quartile or both. These cases correspond to a distribution of values that is 
strongly skewed and/or has a low number of samples (Figures 18-19). 
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Figure 18. Example of statistically significant negative removal efficiency was observed in TSS 
for catch basin inserts. Confidence interval about the mean inflow did not overlap with 
confidence interval about the mean outflow in the box plots.  
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Figure 19. (a) Example of positive removal efficiency where marginal overlap of the confidence 
intervals about the mean was observed in dissolved copper for wet vault. (b) Example of 
statistically ambiguous difference in median event concentration i.e., confidence interval for 
inflow overlapping with confidence interval in the outflow box plots.  
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6.4 Calculation of Removal Efficiencies 
 
The overall efficiency is summarized by reporting: the P-Value, the percent difference between 
the arithmetic estimate of the mean log transformed EMCs in the inflow and the outflow along 
with the confidence limit of the means. A P-Value greater than 0.05 implies that there is no 
difference in the mean of log transformed concentrations in the inflow and outflow. The percent 
difference with arithmetic estimate of mean indicates percent removal. When these differences 
are negative, the net removal effectiveness is negative.  
 
Water quality data did not generally follow a straight line on normal probability plot, but did at 
least from about the 10th to the 90th percentile on lognormal probability plots where extreme 
values are not present in the data. The percent difference in removal for specific percentiles (10th 
and 90th) was also reported in this study similar to percent difference in arithmetic estimate of the 
mean. Some of these estimates based on the normal probability plots turned out negative at both 
percentiles.  For example, percent difference for TSS in the catch basin inserts was negative both 
at the 10th and the 90th percentiles implying that catch basin inserts may not be suited for 
reducing TSS in stormwater. Conversely, a greater positive difference at the 90th percentile as 
compared with a positive or negative difference at the 10th percentile may suggest that the BMP 
is more effective in reducing a given contaminant entering the BMP at a relatively higher 
concentration.  
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7.0 Results 
 
The results presented here are based on the analyses of the following constituents of concern: 
 
Bacteria: Total coliform, fecal coliform, enterococcus, streptococcus 
Metals: Total and dissolved: copper, lead, and zinc 
Others: COD, nutrients, TSS, hardness, pesticides, oil and grease 
  
7.1 Bioswale (Koreatown, City of Los Angeles) 
 
There was not enough data to perform statistical analyses of removal effectiveness of the 
bioswale; the results presented here are based on the data collected from three storms. 
Preliminary results indicate that the bioswale appears to be effective in removing metals, TSS, 
COD, oil and grease, Kjeldahl, and nitrite from the stormwater (Figures section 13). Additional 
tests and collection of stormwater samples are recommended to investigate the removal 
effectiveness of bioswale. 
 
7.2 Wet Vault and Infiltration Trench  

(Downtown, City of Los Angeles) 
 
A limited number of statistical analyses were performed on the data from these BMPs. The 
median of lognormal transformed concentrations for effluent was higher than median influent 
concentrations for COD, hardness, nitrate, nitrite, Kjeldahl, and ammonia. The confidence 
interval about the median for outflow overlapped the confidence interval about the median for 
inflow. Therefore, the observed differences in the median were not statistically significant at the 
95% confidence level. Additionally, the nonparametric tests showed that there was no difference 
between the median of inflow and outflow. Figures 31-33 in section 14 are bar graphs showing 
the relative differences in the inflow and outflow for several parameters analyzed. 
 
The infiltration trench was monitored at 4 locations at 31 and 57 feet below the ground with 
lysimeters to obtain samples of soil moisture from percolation of stormwater runoff. There was 
also a groundwater well with groundwater at 225 feet below the ground surface. The data from 
groundwater did not show increase in any of the constituents tested. Almost all of the 
constituents were not detected in the samples from the groundwater. Groundwater appeared to 
have higher hardness content (593 mg/l) than the stormwater (400-472 mg/l). This could be due 
to underlying soils and higher hardness content.  Total copper was at concentrations of a factor 
150 times less than in the stormwater. Because of the low groundwater at this site, it is not clear 
whether the groundwater will become affected by pollution carried in the stormwater. Additional 
and long-term sampling will be necessary to study stormwater infiltration at this site.   
 
Brown (2005) performed toxicity tests on stormwater runoff at this site. Samples from the inflow 
and the outflow of the wet vault device were tested on sea urchin fertilization. Toxicity of 
samples from two storm events was too high to detect any differences between the inflow and 
outflow toxicity. Samples from other storm events could not show reduction in toxicity as a 
result of this pretreatment. The toxicity results from C. dubia survival or reproduction were also 
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inconsistent among the sampling events. Some samples showed higher toxicity in the outflow 
samples than the inflow.  
 
As a pretreatment BMP, the wet vault at this site blocks debris and bulky materials from the 
inflow. For fine solids, the preliminary results showed some removal of TSS from the inflow. 
 
7.3 Enhanced Manhole (Westchester, City of Los Angeles)  
 
The box plots showed that the lognormal transformed EMCs in the outflow is generally less than 
EMCs in the inflow for most constituents except for nitrite and ammonia (section 15, Figures). 
These differences were comparable to the differences obtained from the 90th percentile method. 
The 90th percentile removal differences for the contaminants tested were: metals 14 to 52% 
(dissolved) and 31 to 52% (total), COD 42%, hardness 18%, Kjeldahl 56%, ammonia 22%, 
nitrite –64%, nitrate 22%, TSS 26%.  The ANOVA tests showed that confidence interval about 
the mean for the outflow overlapped the confidence interval about the mean for the inflow. 
Therefore the observed differences in the means were not statistically significant at the 95% 
confidence level. Additionally, the nonparametric tests showed that there was no difference 
between the median of the inflow and the outflow for the constituents of concern. 
 
7.4 Catch Basin Inserts (South Pasadena) 
 
The box plots showed that the lognormal transformed EMCs in the outflow was lower for the 
effluent than EMCs in the inflow for: hardness, nitrate, metals, and was higher for: COD, 
Kjeldahl, ammonia, nitrite, and TSS (section 16, Figures). The positive differences were 
comparable to the differences obtained from the 90th percentile method. The 90th percentile 
removal differences for the contaminants tested were: metals 2 to 35% (dissolved) and –0.4 to 
52% (total) lowest removal were for lead, COD –13%, hardness 53%, nitrate 8%, nitrite –10%, 
Kjeldahl –83%, ammonia –35%, and TSS –93%.  The ANOVA tests showed that confidence 
interval about the mean for the outflow overlapped the confidence interval about the mean for 
the inflow. Therefore the observed differences in the means were not statistically significant at 
the 95% confidence level. Additionally, the nonparametric tests showed that there was no 
difference between the median of the inflow and the outflow for the constituents of concern. 
 
Catch basin inserts generally exhibited poor to low trash removal capture. During episodes of 
high runoff flows, the floatable debris appeared to pass over the filter because of high water level 
inside the inserts.   
 
7.5 Hydrodynamic Separator (South Pasadena) 
 
The box plots showed that the lognormal transformed EMCs in the outflow is generally less than 
EMCs in the inflow for most constituents except for total lead (section 17, Figures). These 
differences were comparable to the differences obtained from the 90th percentile method. The 
90th percentile removal differences for the contaminants tested were: metals 13 to 27% 
(dissolved) and -3 to 11% (total), COD 18%, hardness 22%, Kjeldahl 6%, ammonia 29%, nitrite 
2%, nitrate 36%, TSS 46%.  The ANOVA tests showed that confidence interval about the mean 
for outflow overlapped the confidence interval about the mean for the inflow. Therefore the 
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observed differences in the mean were not statistically significant at the 95% confidence level. 
Additionally, the nonparametric tests showed that there was no difference between the median of 
inflow and outflow for the constituents of concern. 
 
Brown (2005) performed toxicity tests on stormwater runoff at this site. Samples from the inflow 
and the outflow of the hydrodynamic separator from 5 storm events were shown to be highly 
toxic to sea urchin fertilization; the device did not reduce the toxicity. None of the samples were 
toxic to C. dubia survival or reproduction.  
 
This BMP is designed to capture trash, bulky materials, and sediments as low as 4,700 microns 
in size. The device is an offline unit designed for runoff flow rates as high as 6 CFS. Any runoff 
flows in access of 6 CFS will bypass the device thus reducing the overall removal effectiveness 
of trash. In this study, one storm may have exceeded 6 CFS level at one point as the flow data 
indicated.  
 
7.6 Comparison to Freshwater Chronic Criteria 
   
The effluent mean concentrations for dissolved metals and organophosphate pesticides were also 
compared with water quality criteria shown in Table 4.  These water quality criteria were 
obtained from various sources. 
 

Table 4. Freshwater criteria 

Constituents Freshwater Chronic Criteria (μ g/l) 
Organophosphate 

Pesticides 
 

Chlorpyrifos1 0.041 

Diazinon2 0.05 

Dissolved Metals  
Copper3 [ ]702.1)ln(8545.0exp96.0 −hardness  
Lead3 [ ] [ ]705.4)ln(273.1exp)ln(145712.046203.1 −− hardnesshardness  
Zinc3 [ ]884.0)ln(8473.0exp96.0 +hardness  

1 – National Water Quality Criteria (EPA, 2002), 2- Cal Fish and Game (Spieman), 3- Cal 
Toxics Rule (EPA, 2000). For hardness greater than 400 mg/l, use hardness = 400 mg/l in the 
formula to calculate the chronic criterion.  
 
7.6.1 Bimini Slough Ecology Park 
 
The results for three storm are shown in Figure 20. The mean effluent concentrations for selected 
dissolved metals were not reduced below the chronic criteria. 
 
Organophosphate pesticides were not detected in the inflow or the outflow of the bioswale. 
Therefore, no comparison could be made to the chronic criteria. 
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7.6.2 Wet Vault and Infiltration Trench 
 
These BMPs were in series. The results for five storm are shown in Figure 21. The mean influent 
concentration  for selected dissolved metals were not reduced below the chronic criteria in the 
wet vault. For two storms (12/28/04 and 2/11/05), dissolved zinc concentrations for both influent 
and effluent were below the chronic criteria. The results for infiltration trench show that 
dissolved metals event mean concentrations were far below the chronic criteria. 
 
Water quality samples were not tested for organophosphates. Therefore, no comparison could be 
made to the chronic criteria. 
 
7.6.3 Enhanced Manhole 
 
The results for 2004-05 storm season are plotted in Figure 22. The mean influent and effluent 
concentrations for selected dissolved metals were not reduced below the chronic criteria. For 
some data points, the chronic criteria were above the mean effluent concentrations for dissolved 
lead, however, the data points plotted  on the x-axis are indicative of concentrations not detected 
in the inflow and the outflow.  
 
The water quality samples tested from a number of storms showed chlorpyrifos in one storm 
with influent concentration of 0.1 μ g/l and not  detected in the effluent. There was also diazinon 
detected in two of the storms with influent concentrations above chronic criteria.  Diazinon was 
not detected in the effluent water samples.    
 
7.6.4 Catch Basin Inserts and Hydrodynamic Separator 
 
The catch basin inserts were upstream of the hydrodynamic separator. The results for 2004-05 
storm season are plotted in Figure 23. The data for catch basin inserts were from the first three 
hours of each storm. The mean influent and effluent concentrations for selected dissolved metals 
were not reduced below the chronic criteria. For some data points, the chronic criteria were 
above the mean effluent concentrations for dissolved lead; however, the data points plotted  on 
the x-axis are indicative of concentrations not detected in the inflow and the outflow. Similar 
results were obtained for the hydrodynamic separator. 
 
The water quality samples tested from a number of storms showed chlorpyrifos in four storms 
and diazinon in three storms. For catch basin inserts, there was a reduction in chlorpyrifos below 
the chronic criterion and in another storm the influent and effluent mean concentrations were 
both above the chronic criteria. Diazinon detected in one storm had concentrations above the 
chronic criteria for both influent and the effluent water samples. Another storm detected below 
the chronic criterion in the influent and was not detected in the effluent water sample. Similar 
results were obtained from the water samples upstream and downstream of the hydrodynamic 
separator with effluent concentration in two samples were larger than influent concentrations and 
indication that they were reduced.  
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Figure 20. Event mean concentrations for dissolved metals at Bimini Slough Ecology Park. Also 
shown are the chronic criteria for dissolved metals in the outflow. 
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Figure 21. Event mean concentrations for dissolved metals in downtown, City of Los Angeles. 
Also shown are the chronic criteria for dissolved metals in the outflow. On the left are 
concentrations in the inflow and the outflow of wet vault. On the right are concentrations in 
groundwater. Data shown on the x-axis are below detection limit. 
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Figure 22. Event mean concentrations for dissolved metals at Westchester. Also shown are the 
chronic criteria for dissolved metals in the outflow. 
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Figure 23. Event mean concentrations for dissolved metals in South Pasadena. Also shown are 
the chronic criteria for dissolved metals in the outflow. On the left are concentrations in the 
inflow and the outflow of catch basin inserts. On the right are concentrations in the inflow and 
the outflow of hydrodynamic separator. Data shown on the x-axis are below detection limit. 
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8.0 DISCUSSION 
 
This study investigated removal effectiveness of BMPs for various pollutants of concern from 
stormwater runoffs. These BMPs were also monitored as part of other studies. For example, a 
hydrodynamic separator in the City of South Pasadena was also studied for trash removal. The 
wet vault and infiltration BMPs were also studied for water reuse and augmentation programs.    
   
Based on the preliminary results obtained from the storm season of 2004-05, the following table 
is a summary of how the selected BMPs performed in removing pollutants of concern. These 
results were based on the comparison of 90th percentiles of EMCs to the arithmetic mean for the 
inflow and the outflow of collected stormwater runoff data, discrete bacteria samples, and bar 
graphs of the limited data set from two BMPs. Most BMPs were tested for oil and grease and 
pesticides, however, they showed up only in a few storms and therefore were not able to run 
statistical analysis because of small sample size. The results from bacteria were based on the 
grab samples. For bacteria, analysis based on EMCs is recommended and discrete samples 
composited over a period of time may show results more indicative of bacteria levels during a 
storm and removal effectiveness. This approach is limited to a sampling time less than 6 hours 
for storm longer than 6 hours.  
 
A comparison of the removal effectiveness from different BMPS shows that infiltration trench is 
relatively high followed possibly by the bioswale or the wet vault (Table 5). The hydrodynamic 
separator and enhanced manhole exhibited low removal.   
 

Table 5. Relative removal effectiveness of various BMPs. 

 

T
ra

sh

B
ac

te
ri

a

T
SS

O
il 

&
 G

re
as

e

N
ut

ri
en

ts

M
et

al
s

Pe
st

ic
id

es

O
rg

an
ic

s
Infiltration Infiltration Trench 3 3 3 3 3 3 3 3

Biofiltration Bioswale 1 N-1 3 2 1 2 U U
Catch Basin Inserts 2 N N 2 N-1 N-2 U U
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Hydrodynamic Separator 3 N-1 2 U 1 N-1 U U
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In a study by Brown (2005) two toxicity tests were conducted to determine the removal 
effectiveness of toxicity for several BMPs. Included in the study were the hydrodynamic 
separator in the City of South Pasadena and the wet vault in the City of Los Angeles. Brown 
used freshwater organisms (water fleas) and a marine species (sea urchins) to determine the 
removal effectiveness of toxicity. The study did not identify the cause of toxicity.  
 
The hydrodynamic separator did not have any effect in reducing toxicity for either of the two 
species tested. From the study by Brown and previous studies by CRWQCB, it can be inferred 
from the results that the toxicity associated with dissolved metals such as zinc did not change 
because of low removal. The 90th percentile removal difference for a selected number of 
dissolved metals was in range of 13 to 27% with dissolved zinc equal to 13%.   Pesticides such 
as diazinon and chlorpyrifos showed up in a limited number of storm samples and generally at a 
higher concentration in the outflow than in the inflow.  
 
Toxicity tests for some storms in the City of Los Angeles metal recycling yard showed a 
reduction downstream of the wet vault for both species tested. However, the toxicity in the 
inflow and the outflow were often too high for other storms to determine if a consistent reduction 
had occurred. The EMCs obtained from the five storms showed negative removal for dissolved 
zinc and lead and small positive removal for dissolved copper. The stormwater samples were not 
tested for organophosphate pesticides. 
 
The study compared the effluent concentration of selected dissolved metals and organophosphate 
pesticides with the freshwater chronic criteria to evaluate the ability of the BMPs in reducing the 
concentration below the chronic criteria. In all the samples that were compared, the 
concentration for the influent and the effluent were above the chronic criteria. The results from 
the hydrodynamic separator are consistent with Brown’s (2005) toxicity tests in that the 
reductions in the effluent concentrations were too small to show any apparent changes in the 
water flea reproduction or the sea urchin fertilizations tests.  
 
The International Stormwater BMP Database provides a spreadsheet with flow and water quality 
data for each storm event for various BMPs tested over the past decade. The database was 
developed under a cooperative agreement between the American Society of Civil Engineers 
(ASCE) and the U.S. Environmental Agency (USEPA) and has now several sponsoring partners. 
Wright Water Engineers, Inc. and GeoSyntec Consultants maintain the database. The water 
quality data obtained from this study was used to compare with the existing water quality data 
from this database for similar BMPs. The BMP categories listed are: Biofilter, Detention Basin, 
Hydrodynamic Device, Media Filter, Percolation Trench/Well, Porous Pavement, Wetland 
Basin, and Wetland Channel.  
 
The database can be used to make relative comparisons between different types of BMPs. There 
may be concern on how these BMPs perform based on the geographical location or the size of 
storms. These issues should also be addressed. The hydrodynamic separator and the enhanced 
manhole in this study are both listed as hydrodynamic devices in the BMP database. Therefore, 
the data in this study were used to compare removal effectiveness with the data from other 
hydrodynamic devices documented in the BMP database. The data for TSS, dissolved copper 
and dissolved zinc were plotted together with the existing data from the BMP database and were 
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also compared with a 45-degree line, which represented no removal. In Figure 20, the plots on 
the left represented data from the enhanced manhole at the County maintenance yard in 
Westchester and the plots on the right were from the hydrodynamic separator in the City of 
South Pasadena. The data points are clustered near the 45-degree line in both plots. The data 
points for the enhanced manhole in Westchester were below the 45-degree line indicating net 
reduction in TSS, dissolved copper, and dissolved lead. Also the plots show that dissolved zinc 
concentrations are higher in this region than those reported in the BMP database. 
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Figure 24. Comparison of data from BMP database with the data from enhanced manhole 
on the left and data from a hydrodynamic separator on the right.
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9.0 FUTURE WORK 
 
This study investigated the removal effectiveness of 6 selected BMPs. The results can be used to 
compare with data and or claims from the manufacturers of some of these BMPs. The water 
quality data for two BMPs were from a limited number of storm events and these analyses were 
limited to making qualitative comparisons between the inflow and outflow for various pollutants. 
In order to obtain additional information and to confirm these preliminary results, more data 
from future storms is necessary.  
 
The most common performance measure used today is “percent removal” of pollutants (Strecker, 
et. al., 2001). As statistical methods have shown in this study percent removals can be 
statistically insignificant and depending on the BMP type, size of flow, and concentration of 
contaminants the results can also be variable. The confidence intervals about the mean inflow 
and the mean outflow overlapped in all of the data analyzed indicating that the percent removals 
were statistically insignificant. The 90th percentile percent removal from the normal probability 
plots and lognormal transformed arithmetic mean of percent removal were comparable and were 
therefore used to explain relative removal effectiveness of BMPs.  A percent removal based on 
the simple arithmetic mean was not used because of the presence of outliers. 
 
It appears that the bioswale in this study is showing removal of a wide mixture of pollutants of 
concern based on three storms sampled. Therefore, it is recommended that the bioswale be 
further investigated during 2005-06 storm season. To make  relative comparisons, it is 
recommended to also study another BMP during the same storm season. In this case, the 
enhanced manhole showed higher percent removals relative to the hydrodynamic separator. It is 
therefore recommended to continue the study with the bioswale and the enhanced manhole.   
 
The results of this study and many others will contribute to the expansion of the BMP database 
which will provide useful tools to develop more accurate design requirements for stormwater 
BMPs as well as implementation plans for TMDLs.  BMPs can then be targeted based upon their 
expected performance and with regard to pollutants of concern. It can be more effective to utilize 
multiple BMPs wherever possible to account for variability in the concentration of pollutants and 
uncertainties that are associated with BMPs. 
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11.0 SITE LOCATION MAP 
 

 
 

Figure 25. Drainage area and land use in the maintenance yard. 
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Site Location Map 

 
 

Figure 26. Drainage area and land use in South Pasadena. 
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Site Location Map 

 
Figure 27. Drainage area and land use in Bimini Slough Ecology Park. 
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12.0 RAINFALL DATA AND RAINFALL FREQUENCY 
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Figure 28. Rainfall data and rainfall frequency for 2004-05 storm season. 
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Rainfall and Frequency - Koreatown
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Figure 29. Rainfall data and rainfall for 2004-05 storm season. 
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Rainfall and Frequency - Westchester
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Figure 30. Rainfall data and rainfall frequency for 2004-05 storm season. 
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13.0 BiOSWALE 
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Figure 31. Bacteria removal from the bioswale (    inflow,           outflow).  
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Figure 32. Metal removal from the bioswale (     inflow,       outflow). 
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Figure 33. TSS, COD, and nutrients removal from the bioswale. 

(symbol “<” means below detection limit and not detected.    inflow    outflow) 
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Figure 34. Oil and grease removal from the bioswale. 

(symbol “<” means below the detection limit and not detected.           inflow,          outflow ). 

RB-AR48473



Final August 2005
 

County of Los Angeles Department of Public Works 54
 
 

RB-AR48474



Final August 2005
 

County of Los Angeles Department of Public Works 55
 
 

14.0 WET VAULT 
Bacteria - 2/2/04

1

10

100

1000

10000

TC FC E.Coli

m
pn

/1
00

 m
L

      

COD

0

1000

2000

3000

4000

2/2
/04

2/1
8/0

4

10
/26

/04

12
/28

/04

2/1
1/0

5

E
M

C
(m

g/
L)

 
 

Hardness

0

200

400

600

800

2/2
/04

2/1
8/0

4

10
/26

/04

12
/28

/04

2/1
1/0

5

E
M

C
(m

g/
L)

              

Kjeldahl - N

0

3

6

9

12

2/2
/04

2/1
8/0

4

10
/26

/04

12
/28

/04

2/1
1/0

5

E
M

C
(m

g/
L)

 
 

Nitrate - N

0

1

2

3

4

5

2/2
/04

2/1
8/0

4

10
/26

/04

12
/28

/04

2/1
1/0

5

E
M

C
(m

g/
L)

                

Nitrite - N

0

1

2

3

2/2
/04

2/1
8/0

4

10
/26

/04

12
/28

/04

2/1
1/0

5

E
M

C
(m

g/
L)

<0.1

 
 

Figure 35. Bacteria, COD, hardness, nutrients removal from the wet vault. 
(symbol “<” means below detection limit and not detected.         inflow       outflow)
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Figure 36.  Ammonia, TSS, and metals removal from  the wet vault  – metal recycling yard.   

(     inflow       outflow) 
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Figure 37. Metals, oil and grease removal from the wet vault – metal recycling yard. 
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1. Please describe in detail the statistical methods used to identify statistically significant 
differences between two watersheds for a particular constituent in a particular year, when 
monitoring data has been collected for two storm events.  Please provide an example using 
existing data. Compare the statistical methods used and analysis results obtained when 
using monitoring data from two storm events versus three storm events. 

 
Analyses performed to date on the data collected for the San Diego County CoPermittee’s 
Monitoring and Reporting Program have focused on comparing all watersheds in the county, 
and comparisons between just two watersheds have not been performed.  In a particular year, 
Analysis of Variance (ANOVA) has been used with a Tukey multiple range test to compare data 
from mass loading stations (MLS) on a constituent by constituent basis.  The ANOVA uses 
storm events as replication to determine differences between MLS means.  The statistical 
methodology does not change with a reduction in the number of sampling events. 
 
To compare results of this analysis performed with three storm events to the same analysis 
performed with two storm events, two constituents were selected that showed some differences 
between MLS during the 2003-04 monitoring year, but were not dominated by one particular 
site.  For the comparison, two storms were selected from the three at each MLS by picking the 
first storm event sampled and the first storm event sampled after February 1, reflecting the 
present requirement that at least one storm event be collected after this date.  Results of the 
ANOVAs with three storm events and two storm events are shown below.  In each 
representation, the means for each station are shown in descending order and the colored lines 
below the means show those MLS that are not significantly different with the Tukey multiple 
range test. 
 

Total Dissolved Solids (TDS) 
 Prob>F SDC SR SLR PC TC EC SDR SM AH TJ CC 
3 events <0.001 2050 1963 1927 1770 1640 1092 1050 638 604 539 162 

Power=0.99 

             
  SDC TC SR SLR PC SDR EC AH SM TJ CC 

2 events 0.003 2400 1925 1830 1685 1635 1330 983 901 638 571 178 
Power=0.98 

             
Total Nickel 

  TJ AH CC TC SDR EC SM SR PC SDC SLR 
3 events 0.044 0.048 0.013 0.011 0.008 0.003 0.003 0.003 0.002 0.002 0.002 0.002 

Power=0.82 

             
  TJ AH CC TC SDR EC SM SR PC SDC SLR 

2 events 0.057 0.065 0.017 0.015 0.010 0.004 0.004 0.003 0.003 0.002 0.002 0.002 

Power=0.72            
 
The analyses on TDS were both statistically significant and the Tukey multiple range test 
showed similar differences between MLS.   SDC is significantly higher in TDS than SM, TJ, and 
CC whether three or two storm events are used.  There are some changes in order of MLS due 
to changes in mean values, changes range from 6% (TJ) to 39% (AH); but MLS at the extremes 
with three events remain at the extremes with two events.  The total nickel ANOVA with three 
events was statistically significant (p < 0.05) with three events and showed differences between 
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TJ and PC, SDC, and SLR.  When the number of storm events was reduced to two per MLS, 
the test was not statistically significant (p > 0.05) and differences between TJ and the three MLS 
stations with the lowest nickel concentrations could not be determined.  
 
Forty-seven ANOVAs were run on the 2003-04 data. Four of the ANOVAs had results with 
multiple groups of stations (similar to that above for TDS); three of these resulted in less spatial 
differentiation with two storm events than with three. Seven ANOVAs showed similar patterns of 
two groups of stations (like those for total nickel); with only two storm events in the ANOVA 
three tests had no change and four resulted in no differences between stations.  Eleven of the 
ANOVA/Tukey tests were dominated by high concentrations at the Tijuana River station; nine of 
the eleven test results did not change with only two storm events, the other two grouped Tijuana 
River with two or more other stations.  The remaining 25 ANOVAs were non-significant results. 
 
To answer the specific question asked above, identification of differences between two 
watersheds for a particular constituent in a particular year; a t-test was performed for these 
same two constituents to compare two randomly selected MLS based on three and two storm 
events.  San Luis Rey (SLR) and Chollas (CC) were selected for comparison.  The results of the 
t-tests and the 
corresponding 
power are 
shown.  The t-
test included a 
test for equality 
of variance; 
when variances 
were determined to be unequal, Satterthwaite’s approximation of the degrees of freedom was 
applied (SAS 1989). 
 
The results do not change for TDS whether three or two events are used in the analysis. The 
means are so different and the standard deviations for each are relatively small in comparison, 
yielding a significant t-test and strong power.  For total nickel, the t-test is not significant when 
three events are considered and is significant with only two events.  In this particular case, both 
data points that were excluded from the two event analysis were non-detectable results, the four 
remaining data points were considered detectable at or above the detection limit.  Because non-
detectable values are tested at one-half of the detection limit, in this case additional variability 
was introduced by the lower values. 

Measure 
(mg/L) Events SLR Mean CC Mean SLR S.D. CC S.D. Prob > T Power 

(alpha=0.05) 
3 1927 162 446 52.3 0.002 1.00 

TDS 
2 1685 178 219 62.2 0.011 1.00 
3 0.0017 0.0107 0.0006 0.0076 0.175 0.53 

Total Nickel 
2 0.0020 0.0150 0.0001 0.0014 0.049 1.00 
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2. Please describe in detail the statistical methods used to identify statistically significant 
differences between two years for a particular constituent in a particular watershed, 
when monitoring data has been collected for two storm events each year.  Please 
provide an example using existing data. Compare the statistical methods used and 
analysis results obtained when using monitoring data from two storm events annually 
versus three storm events annually. 

 
The present monitoring program has not been designed to answer this question, whether two or 
three annual storm events are considered.  If one were to perform this analysis, the results 
would be more dependent on the magnitude of differences between years and the variability of 
the data within each of the years than the number of storm events sampled.   
 
This is illustrated here with two examples taken 
from three consecutive years of data for total lead.  
The years used for this example are the last three 
years in the graph at right, delineated by the box. 
These years were chosen as they provide 
examples with both small and large variability 
within a year in addition to having means that are 
potentially distinguishable from each other.  A t-test 
was performed on each set of two years of data, 
(i.e., 2001-02 vs. 2002-03 and 2002-03 vs. 2003-
04) first using all three sampling events, then 
selecting only the first event of the season and the 
first event after February 1 in each year.  The 
results of the t-tests and corresponding power for 
each test are summarized below.  As could be 
expected from viewing the graph at right, 2001-02 
was not significantly different from 2002-03 whereas 2002-03 was determined to be different 
from 2003-04 whether three storm events or two storm events were considered. 
 

Events 2001-02 
Mean 

2002-03 
Mean 

2001-02 
 S.D. 

2002-03  
S.D. Prob > T Power 

(alpha=0.05) 
3 0.040 0.023 0.018 0.006 0.189 0.42 
2 0.030 0.023 0.003 0.009 0.384 0.23 

Events 2002-03 
Mean 

2003-04 
Mean 

2002-03 
 S.D. 

2003-04  
S.D. Prob > T Power 

3 0.023 0.077 0.006 0.020 0.010 0.99 
2 0.023 0.088 0.009 0.012 0.025 0.99 

 
To have a t-test with 0.80 power for the 
comparison of 2001-02 vs. 2002-03, eight 
storm events would be needed assuming the 
means and standard deviations for the three 
event test and ten storm events would be 
needed using the data in the two sample 
comparison.  The power curves for each of 
these scenarios are shown at right.  
 
This example demonstrates that the magnitude 
of the variation between storm events is more influential in determining differences between 
years than the number of storm events monitored when choosing between three events and two 
events. 
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To further demonstrate the potential impacts of observing changes between years when 
reducing the number of events sampled, ten station/constituents were selected at random to 
test the same way as done for total lead above.  The results are shown in the table below.  No t-
tests changed from non-significant to significant (and vice-versa) with a reduction of storm 
events. 

Location Measure Events 
2001-02 
Mean 

2002-03 
Mean 

2001-02 
S.D. 

2002-03 
S.D. Prob > T 

Power 
(alpha=0.05) 

AH     Diazinon 3 0.196 0.326 0.076 0.135 0.218 0.66 
AH     Diazinon 2 0.155 0.329 0.038 0.191 0.332 0.56 
CC     Nitrite as N 3 0.170 0.094 0.056 0.025 0.097 0.92 
CC     Nitrite as N 2 0.165 0.106 0.078 0.020 0.408 0.43 
EC     Dissolved Cadmium 3 0.001 0.000 0.000 0.000 0.199 0.96 
EC     Dissolved Cadmium 2 0.001 0.000 0.000 0.000 0.500 0.41 

EC     Total Arsenic 3 0.001 0.003 0.001 0.001 0.022 0.99 
EC     Total Arsenic 2 0.001 0.003 0.000 0.000 0.027 1.00 
SLR    Disssolved Zinc 3 0.010 0.033 0.000 0.033 0.341 0.54 
SLR    Disssolved Zinc 2 0.010 0.038 0.000 0.045 0.537 0.35 
SLR    pH 3 7.533 7.130 0.058 0.656 0.399 0.44 
SLR    pH 2 7.500 6.860 0.000 0.651 0.397 0.63 

SLR    Total Coliforms 3 2.651 2.728 0.642 0.435 0.871 0.08 
SLR    Total Coliforms 2 2.738 2.477 0.882 0.000 0.748 0.15 
SR     Total Zinc 3 0.022 0.032 0.020 0.009 0.463 0.30 
SR     Total Zinc 2 0.028 0.036 0.025 0.009 0.710 0.15 
TJ     Oil and Grease 3 2.333 4.573 1.528 3.707 0.388 0.39 
TJ     Oil and Grease 2 3.000 2.580 1.414 1.909 0.826 0.10 

TJ     Total Arsenic 3 0.007 0.010 0.001 0.007 0.506 0.30 
TJ     Total Arsenic 2 0.008 0.006 0.001 0.002 0.572 0.26 

Location Measure Events 
2002-03 
Mean 

2003-04 
Mean 

2002-03 
S.D. 

2003-04 
S.D. Prob > T 

Power 
(alpha=0.05) 

AH     Diazinon 3 0.326 0.094 0.135 0.062 0.054 0.99 
AH     Diazinon 2 0.329 0.116 0.191 0.069 0.276 0.67 

CC     Nitrite as N 3 0.094 0.055 0.025 0.028 0.146 0.82 
CC     Nitrite as N 2 0.106 0.070 0.020 0.014 0.172 0.91 
EC     Dissolved Cadmium 3 0.000 0.001 0.000 0.000 0.199 0.97 
EC     Dissolved Cadmium 2 0.000 0.001 0.000 0.000 0.500 0.41 

EC     Total Arsenic 3 0.003 0.003 0.001 0.002 0.565 0.22 
EC     Total Arsenic 2 0.003 0.004 0.000 0.001 0.360 0.52 

SLR    Disssolved Zinc 3 0.033 0.010 0.033 0.000 0.341 0.54 
SLR    Disssolved Zinc 2 0.038 0.010 0.045 0.000 0.537 0.35 
SLR    pH 3 7.130 7.860 0.656 0.386 0.172 0.76 
SLR    pH 2 6.860 7.690 0.651 0.354 0.254 0.72 

SLR    Total Coliforms 3 2.728 2.974 0.435 0.556 0.579 0.21 
SLR    Total Coliforms 2 2.477 3.281 0.000 0.236 0.130 1.00 

SR     Total Zinc 3 0.032 0.025 0.009 0.013 0.494 0.28 
SR     Total Zinc 2 0.036 0.023 0.009 0.018 0.480 0.34 
TJ     Oil and Grease 3 4.573 5.973 3.707 3.384 0.654 0.17 
TJ     Oil and Grease 2 2.580 7.770 1.909 1.881 0.112 0.99 

TJ     Total Arsenic 3 0.010 0.025 0.007 0.026 0.400 0.38 
TJ     Total Arsenic 2 0.006 0.033 0.002 0.031 0.350 0.53 
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3. Please describe in detail the statistical methods used to identify statistically significant 

differences between multiple years for a particular constituent in a particular watershed, 
where monitoring data has been collected for two storm events in some of the years and 
three storm events in other years.  Please provide an example using existing data. 
Compare the statistical methods used and analysis results obtained when using monitoring 
data from multiple years where data from two and three storm events was collected versus 
data from multiple years with data from three storm events only. 

 
This question basically describes the manner in which temporal trends are investigated at a 
MLS.  Trend analysis (regression) has been used to determine whether a significant trend exists 
in the data.  ANOVA has not been used to assess whether differences exist between multiple 
years.  While an ANOVA with differing numbers of storm events as an unbalanced design could 
be performed to assess differences between multiple years, the trend analysis gives the same 
information plus information about the pattern of the change.  The analysis uses log10 
transformed data regressed with year to determine whether the slope of the regression line is 
significantly different from a horizontal line drawn through the data.  Log transformation is 
commonly used to normalize data when concentrations are of different orders of magnitude.  
Measured constituents can then be classified as to whether they exhibit a significant decreasing 
(more recent values are lower than earlier values), increasing (more recent values higher), or no 
trend.  In particular, this approach has been used to estimate how many years of sampling 
would need to be performed to be confident that a mean concentration for a constituent is under 
the pertinent water quality objective.  Two examples of this analysis are shown below; the first 
shows a currently significant decreasing trend for total suspended solids (TSS), the second 
shows a currently non-significant but visually decreasing trend for total copper.   
 
The approach in this analysis is to determine the equation of the regression line of the existing 
data and from the equation estimate the predicted mean values in future years based on the 
line.  This has been used further to look at the differences of sampling two or three events every 
year or in alternate years.  This analysis and results are presented later in this paper. 
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4. Please describe in detail the various statistical methods that can be used to analyze data 
across regions, when one region is monitoring three wet weather events annually and 
the other is monitoring two wet weather events annually.  How would data from a region 
monitoring two events annually be used in combination with data from regions 
monitoring three events annually in order to identify overall trends in constituent 
concentrations? How would data from a region monitoring two events annually be 
compared o data from regions monitoring three events annually in order to identify 
statistically significant differences? Please provide examples of how these and other 
pertinent types of statistical analysis would be conducted.  

 
Any analysis performed to compare sets of data with unequal replication is termed an 
“unbalanced design”.  Although most sampling plans originate with plans for the same 
replication in all sets of data, in reality no dataset is perfectly balanced.  This imbalance can be 
the result of many factors such as:  sample breakage, improper sample handling, questionable 
laboratory results, as well as redesign of the sampling plan.  Statistical procedures in 
established statistical software (SAS, SPSS, Systat, and others) have been developed to be 
robust and able to handle unbalanced designs in the correct manner.  For example in SAS 
(used by Weston for this program), several procedures can perform an ANOVA.  PROC ANOVA 
is designed for balanced designs and the description of the program emphasizes this fact and 
refers the user to PROC GLM (General Linear Models) for unbalanced designs.  T-tests are a 
special case of ANOVA where there are only two categories to compare; these tests are also 
robust and designed to handle unequal numbers of samples. 
 
Therefore, an analysis to compare regions with different sampling frequencies is an unbalanced 
statistical analysis.  To illustrate examples of a comparison between regions, a subset of data 
from another region in California (Region A)1 and a subset of data from the San Diego County 
database (Region B) are used here in a t-test.  Three constituents were selected (before 
examining the data for each) representing biological, organic, and inorganic indicators.  The t-
test was run twice for each constituent, first comparing the data with balanced replication (3 
storm events each) and then comparing the three storm events in Region A to two storm events 
in Region B. 
 

Constituent Events Region A 
Mean (4 MLS)

Region B 
Mean (6 MLS)

Region A 
S.D. 

Region B 
S.D. Prob > T Power 

(alpha=0.05) 
3 3.981 3.204 0.929 0.781 0.020 0.70 Fecal coliform (log) 2 3.981 3.217 0.929 0.762 0.038 0.60 
3 2.008 1.006 2.234 1.040 0.168 0.31 Nitrate-N 2 2.008 1.122 2.234 1.166 0.240 0.23 
3 27.98 14.00 25.20 14.82 0.102 0.41 Total Copper 2 27.98 15.58 25.20 17.22 0.209 0.26 

 
As can be seen in the table, the overall result of the statistical test does not change when the 
number of storm events changes but the power of the test decreases by about 0.10.  None of 
the power estimates are strong; power is dependent on number of replicates, the means being 
compared, and the standard deviation, but the biggest factor in the power is the size of the 
standard deviation compared to the means.  This is also true of a statistical comparison of 
means. In the examples above, the constituent with standard deviations smaller than the means 

                                                 
1 Disclaimer 
This information is used solely for an analysis of replication and power. It should not and cannot 
be used to imply similarities or differences between regions.  To ensure this, we have randomly 
selected a subset of watersheds within each region and even though the data used are actual data 
from the public record, the region used shall remain anonymous. 
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shows significant differences between regions regardless of the number of storm events.  On 
the other hand, the constituents with standard deviations larger than the means are not 
significantly different between regions even though, in both cases, Region A has a mean 
concentration about twice that of Region B. 
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5. Please provide all of the power analysis curves which were used to come to the 
conclusions reached in your October 1, 2004 letter.  Identify what level of confidence 
was used and what percent change in constituent concentration was addressed during 
the analysis.  Explain the rationale for using these values. 

 
 
The graphs and data shown in the October 1, 2004 letter were based on using the variability in 
the data from an ANOVA on all of the years sampled to that date.  Subsequent to that letter, the 
question of the impact of sampling two storm events rather than three events has been re-
evaluated and a more refined and appropriate statistical analysis has been applied to answer 
the question.  This approach is discussed after the answer to this specific question. 
 
One example of the approach used in the October 1, 2004 letter was for total suspended solids. 
The bar chart shows the means and common standard deviation (based on ANOVA) for three 
and two storm events.  
In the original analysis, 
the number of sampling 
years necessary to 
have 80% power was 
based on determining 
that the mean (in any 
year) was at 50% of the 
water quality objective.  
This concentration was 
chosen as one that 
could be confidently 
considered to be under 
the water quality 
objective.  The common 
standard deviation, as 
shown in the bar chart, 
was used and alpha 
was set at 0.05. 
 
This analysis produced 
the power curves shown 
at right.  From these 
curves, it can be seen 
that many years of 
sampling would be 
necessary to attain 80% 
power with either three 
storm events or two storm 
events. 
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The following constituents were looked at 
in the same manner.  Diazinon at Tecolote 
Creek was evaluated to determine how 
many years of sampling.  The comparison 
was made between the WQO of 0.08 mg/L 
and a concentration of one-half the WQO 
(0.04 mg/L).  Observed mean 
concentrations with the common standard 
deviations for three and two storm events 
per year are shown at the right along with 
the power curves for the evaluation.  The 
power curves for this constituent/location 
are virtually identical.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total copper at Tecolote Creek is a little 
different than the other measures looked at 
for this evalution in that the standard 
deviation calculated for two storms was 
smaller than that for all three storms in the 
dataset for each year.  Means and 
standard deviations are shown at right.  
The power curves represent the ability to 
differentiate the WQO of 0.0135 mg/L 
(based on a default hardness of 100 mg/L 
CaCo3) from a concentration of one-half 
the WQO.  
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Dissolved and total phosphorus at Tijuana 
River were used to demonstrate the same 
evaluation with a shorter timeline of 
existing data.  These data are also less 
variable than those previously shown.  For 
dissolved phosphorus, mean 
concentrations are currently bouncing 
around the WQO of 2 mg/L.  With the 
variability of the existing data, the power 
curves show that only two years of data are 
needed to achieve 80% power, regardless 
of the number of events sampled per year. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Likewise for total phosphorus, variability is 
low and 80% power to confirm that a mean 
concentration of 1 mg/L is different from the 
WQO of 2 mg/L would take about 8-9 
sampling events, or 3 years with three 
events and 4 years with 2 events per year. 
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Revised Approach to Determining Impacts of Reducing Wet Weather Sampling Effort 
 
A major consideration of any redesign of a monitoring program is an evaluation of the impacts 
the changes may have on the analysis and interpretation of the results.  The recommendation to 
change the quantity or frequency of sampling therefore necessitated a thorough look at the 
impacts on (1) following established trends in the data, (2) detecting the development of 
changes or trends in the data, and (3) determining the cessation of a trend. 
 
Enough data exist for three of the MLS to determine whether trends exist at the present time.  
Temporal plots of data for 31 constituents at Agua Hedionda, Tecolote, and Chollas Creeks 
were evaluated to determine the existence, at the present time, of a decreasing or increasing 
trend.  Of the 93 plots evaluated, 14% exhibited decreasing trends, 22% showed increasing 
trends, and the remaining 63% had no apparent trend.   
 
The analysis uses log10 transformed data regressed with year to determine the equation of the 
regression line drawn through the data.  Log transformation is commonly used to normalize data 
when concentrations are of different orders of magnitude.  The regression equation is used to 
compute the predicted mean value in future years and the standard deviation from the 
regression analysis, data are generated for each future year that have a mean equal to the 
predicted mean and are randomly distributed within the bounds of the standard deviation.  Using 
these simulated data with the existing data, the regression is rerun and the point in time when 
the upper 95% confidence bound crosses below the water quality objective is determined.  
Because this is just one random simulation that may be anomalous, this process is repeated 
with 100 sets of randomly simulated data based on the original equation.  The entire set of 100 
regressions is then evaluated to determine when the upper confidence bound is below the water 
quality objective 95 out of 100 times.  This is the number of years of sampling that must occur to 
be confident that the concentration meets the objective.  The process starts with the addition of 
one more year of sampling and evaluates whether the confidence bound meets this criteria, if 
not, sequential years are added until the upper bound is below the water quality objective for 95 
of the 100 datasets.  Examples of the first year and a final year evaluation are shown below. 
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This whole process is performed for sampling a) three storm events every year into the future, 
b) three sampling events in alternate years, c) two storm events every year, and d) two storm 
events in alternate years.  Examples of this analysis for constituents with decreasing trends, 
increasing trends, and no apparent trends are discussed in this document. 
 
A. Decreasing Trends 
 
Four constituents were selected because they have established water quality objectives (WQO) 
that are below the current concentrations and provide cases with differing numbers of existing 
data points as well as a variety of slopes with decreasing concentrations through time.   
 
Example constituents include: 
1. TSS data from Chollas Creek with 11 years of existing data with a statistically significant 

trend at the present time. 
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2. Total copper from Tecolote Creek with 10 years of existing data and a non-significant 
trend. 

3. Diazinon from Tecolote Creek with 6 years of existing data and a non-significant trend. 
4. TDS from Agua Hedionda Creek with 6 years of existing data and a non-significant 

trend. 
The plots shown below for each example constituent and frequency of sampling represent one 
of the randomly generated datasets for which the upper confidence bound crosses the water 
quality objective at the point where 95 of the 100 regression lines would be below this line.  
Vertical lines on the plots indicate the years in which the mean and upper bound cross below 
the water quality objective (horizontal line). 
 

 
 

TSS at Chollas Creek 
 

The water quality objective for TSS is 100 mg/L (shown by horizontal purple line).  As can be 
seen above in Plot A, if sampling during wet weather were to continue at three events per year 
with sampling every year, the mean value for TSS would be below the water quality objective in 
2005 and the upper confidence bound would drop below in 2007.  Plot B shows the change if 
sampling was to occur only in alternate years: the mean would go below the WQO in 2005 also, 
but the upper confidence bound would not cross until 2008, one year later than in plot a.  If 
sampling were reduced to two storm events per year (Plot C), the mean and upper confidence 
bound would cross the WQO in 2006 and 2008, respectively, a year later than in plot a. 
Sampling two events per year in alternate years (Plot D), would result in the upper confidence 
bound not crossing below the WQO until 2012. 
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Total Copper at Tecolote Creek 

 
The WQO for total copper varies dependent on the hardness of the water, for purposes of this 
analysis the objective is shown at 13 ug/L (100 mg/L CaCO3).   Concentrations of total copper 
vary widely in Tecolote Creek, with existing data ranging between 2 and 50 ug/L even within 
one storm season. This variability along with a slowly decreasing trend extends the time period 
until a decrease can be seen below the WQO until about 2027 with the current sampling 
frequency. 

 

 
Diazinon at Tecolote Creek  
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Diazinon in Tecolote Creek presently shows a significant decreasing trend that, if continued, will 
result in mean concentrations below the WQO of 0.08 ug/L in the next few years.  95% 
confidence limits will vary with the four sampling scenarios, following four to ten years after the 
mean value goes below the WQO.  The difference in the number of years is dependent on the 
overall number of observations for this measure (existing data plus simulated data). 
 

 
 

TDS at Agua Hedionda Creek 
 
Similarly, TDS at Agua Hedionda Creek shows a decreasing trend that will soon pass through 
the WQO of 500 mg/L.  The longer time span until the 95% confidence bound also falls below 
the WQO for the alternate year scenarios is based on the number of samples, both existing and 
simulated). 
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B. Increasing Trends 
 
Constituents with apparent increasing trends are assumed to level off at some point in time.  
Based on this premise, the regression equation is used to compute the predicted mean 
value in future years and the standard deviation from the regression analysis.  Using these 
simulated data with the existing data, the regression is rerun and the point in time when the 
upper 95% confidence bound is determined to stay below the WQO.  This approach is 
illustrated with chemical oxygen demand (COD) data from Agua Hedionda Creek.  The 
simulated data were allowed to continue to increase until they reached the WQO of 120 and 
then the mean was forced to remain at 120 for the duration of the simulation.  The 
regression line based on the whole data set curves above the WQO and then goes below 
the line again in the future. 
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COD at Agua Hedionda Creek – Log scale 

 
 
C. No Apparent Trend 
 
Constituents without an apparent trend at the present time present a problem in determining 
the impact of reducing the number or frequency of sampling.  The approach taken for this 
set of data is to create two scenarios where the data will change due to some intervention 
(e.g., BMPs) to lower concentrations. For this example, fecal coliforms in Chollas Creek 
were selected as an example dataset.  The first scenario assumes that concentrations 
decrease by 50% in the simulated data; the second assumes concentrations decrease by 
5% per year.  The data are then treated in the same manner as for the constituents with 
decreasing trends and the year in which the upper confidence bound falls below the WQO is 
estimated for each of the potential sampling alternatives.  With the first alternative, the upper 
confidence limit drops below the WQO within the time frame of the simulation; in the second 
alternative scenario the upper confidence never reaches the WQO. 
 

RB-AR48550



 
 

Fecal Coliforms at Chollas Creek – 50% decrease every five years 
 

 
 

Fecal Coliforms at Chollas Creek – 5% decrease every year 
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EXECUTIVE SUMMARY 

Introduction 

This Integrated Receiving Water Impacts (IRWI) Report provides a comprehensive analysis of 
the monitoring results conducted by Los Angeles County Department of Public Works 
(LACDPW) to fulfill the requirements of the Monitoring and Reporting Program (MRP) under 
Order No. 01-182, National Pollutant Discharge Elimination System (NPDES) No. CAS-004001, 
for the period from 2001 to 2005.  This report also includes an overall analysis of the available 
data from the past 10 years of stormwater quality monitoring.  In addition, the IRWI report also 
serves as the fourth year monitoring report.  This report fulfills the reporting requirements (Item 
D) of the current NPDES permit Order No. 01-182, Monitoring and Reporting Program.   
 
The purpose of the IRWI report is to present a comprehensive analysis of the results of the data 
from each element of the Monitoring Program, and other pertinent available studies.  The 
primary objectives of the 2001 MRP include:  
 

1) assessing compliance with the NPDES Permit granted to Los Angeles County;  
2) measuring and improving the effectiveness of the Stormwater Quality Management Plans 

(SQMPs);  
3) assessing the chemical, physical, and biological impacts from urban runoff on receiving 

waters from the Municipal Separate Storm Sewer System (MS4);  
4) characterizing stormwater discharges;  
5) identifying sources of pollutants; and  
6) assessing the overall health and evaluating long-term trends in receiving water quality.  

 
The findings of this analysis of the data are used to develop conclusions and recommendations 
for future monitoring under the new NPDES permit.  This report also provides a budget 
summary for each monitoring requirement. The main objectives of the IRWI report are to: 
 

1) Document status and trends of stormwater quality since 1994; 
2) Assess whether the six primary objectives of the 2001 monitoring program, as stated in 

the MRP, were realized; 
3) Suggest refinement of the 2001 MS4 Permit Stormwater Quality Management Plan, if 

necessary; and 
4) Support the upcoming 2001 MS4 Permit Report of Waste Discharge (ROWD). 

Current Monitoring Programs 

The MRP under the current NPDES Permit consists of three monitoring elements with defined 
objectives and specific sampling and analysis requirements.  These monitoring elements are 
designed to meet the stated objectives of the 2001 MRP.  The three monitoring elements that are 
being conducted as part of the 2001-2005 monitoring program consist of Core Monitoring, 
Regional Monitoring, and Special Studies.  The six watershed management areas (WMA) within 
Los Angeles County that are a part of the NPDES permit include San Gabriel River, Los Angeles 
River, Dominguez Channel, Ballona Creek, Malibu Creek and Santa Clara River.  
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Core Monitoring Element 
Core monitoring involves stormwater sampling at established, representative stations throughout 
the Los Angeles Basin.  It also includes routine water quality sampling at established stations in 
receiving waters along the adjoining coast.  The regular monitoring generates a long-term record 
of stormwater quality, pollutant loading, or water quality at these stations, which is used to 
evaluate the effectiveness of stormwater management in Los Angeles County.  This element of 
the MRP also identifies pollutants that may pose risks to biota in receiving waters and helps track 
the source of toxic or excess pollutants.  Core monitoring meets the following objectives of the 
MRP including: 1) stormwater characterization; 2) compliance with NPDES permit conditions; 
3) measurement or improvement of SQMPs; 4) assessing impacts of urban runoff on receiving 
waters; 5) identification of pollutant sources; and 6) evaluating long-term trends in receiving 
water quality.  Core monitoring involves Mass Emission Monitoring, Water Column Toxicity 
Monitoring, Tributary Monitoring, Shoreline Monitoring, and Trash Monitoring. 
 
Mass Emission Monitoring 
The objectives of mass emission monitoring are to estimate the mass emissions from the MS4, 
assess trends in the mass emissions over time, and determine if the MS4 is contributing to 
exceedances of water quality standards by comparing results to applicable standards in the Basin 
Plan for the Coastal Watersheds of Los Angeles and Ventura Counties (Basin Plan), the 
California Ocean Plan (Ocean Plan), or the California Toxics Rule (CTR), and with emissions 
from other discharges. Los Angeles County monitors mass emissions from the following seven 
stations: Ballona Creek, Malibu Creek, Los Angeles River, Coyote Creek, San Gabriel River, 
Dominguez Channel, and the Santa Clara River.  These stations characterize stormwater quality 
in one of the six watersheds that comprise Los Angeles County and together monitor stormwater 
runoff from 2060 square miles. 
 
Water Column Toxicity Monitoring 
The objectives of water column toxicity monitoring are to analyze mass emission samples for 
toxicity to help identify the source of toxic conditions in receiving waters.  Once the mass 
emission station causing the toxic condition is identified, the SQMP will be modified to 
implement additional practices that eliminate or reduce the delivery of toxic substances from that 
watershed management area.   
 

Tributary Monitoring  
The objectives of tributary monitoring are to identify sub-watersheds where stormwater 
discharges are causing or contributing to exceedances of water quality standards, and to prioritize 
drainage and sub-drainage areas that need management actions.  Monitoring during the 2002-
2003 and 2003-2004 storm seasons focused solely on six tributaries within the Los Angeles 
River Watershed, namely Aliso Creek, Bull Creek, Burbank Western System Channel, Verdugo 
Wash, Arroyo Seco Channel, and Rio Hondo Channel.  During the 2004-2005 storm season, 
sampling was conducted on six tributaries in the Ballona Creek Watershed Management Area, 
including Centinela, Sepulveda, Benedict, Adams, Fairfax, and Cochran sampling sites. 
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Shoreline Monitoring 
The Municipal Stormwater Permit requires the City of Los Angeles to routinely monitor 
shoreline stations to evaluate the impacts to coastal receiving water quality and the loss of 
recreational beneficial uses resulting from stormwater/urban runoff in Santa Monica Bay. 
Eighteen stations along the shoreline within Santa Monica Bay were monitored and analyzed for 
total coliform, fecal coliform and enterococcus from 2001-2004.  
 
Trash Monitoring 
The objectives of trash monitoring are to assess the quantities of trash in receiving waters after 
storm events and to identify areas that may require trash total maximum daily loads (TMDLs).  
In March 2002, Los Angeles County began conducting a Trash Baseline Study within the 
Ballona Creek and Los Angeles River watersheds.  The study aims to quantify the amount and 
type of debris flowing into the storm drain system from these watersheds and link this 
information to the dominant land use type that exists upstream of each studied catch basin. 

Regional Monitoring 
LACDPW is required to participate in regional monitoring programs that address public health 
concerns, monitor trends in natural resources and near shore habitats, and assess regional impacts 
from stormwater pollutant sources.  The regional monitoring programs include stream 
bioassessment and Bight ’03 estuary monitoring. 
 
Stream Bioassessment Monitoring  
The objectives of stream bioassessment are to assess biological integrity and to detect biological 
trends and responses to pollution in receiving waters throughout the region.  Bioassessment 
includes the collection and identification of stream benthic macroinvertebrates, and also assesses 
the quality and condition of the in-stream physical habitat and adjacent riparian zone.  This 
information may complement monitoring programs that test water quality parameters which 
provide a measure of habitat conditions only at the moment sampling occurs. The twenty 
monitoring reaches assessed in this study were located in six major watersheds throughout Los 
Angeles County, including Santa Clara River Watershed, Ballona Creek Watershed, Malibu 
Creek Watershed, Dominguez Channel Watershed, Los Angeles River Watershed, and San 
Gabriel River Watershed. 
 
Estuary Monitoring  
The estuary monitoring program is a component of the coastal ecology committee of the 
Southern California Bight 2003 project coordinated by the Southern California Coastal Water 
Research Project (SCCWRP).  The two primary objectives of Bight ‘03 are to estimate the extent 
and magnitude of ecological change in the Southern California Bight (SCB) and to determine the 
mass balance of pollutants that currently reside within the SCB.  The goal of the estuary 
monitoring program is to sample estuaries for sediment chemistry, sediment toxicity, and benthic 
macroinvertebrate diversity to determine the spatial extent of sediment fate from stormwater, and 
the magnitudes of its effects.  Malibu Creek, Ballona Creek, Los Angeles River, San Gabriel 
River, and Dominguez Channel are the estuaries in Los Angeles County that are being 
monitored. 
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Special Studies 
As required by the 2001 Municipal Stormwater Permit, LACDPW is conducting special 
monitoring programs, including the New Development Impacts Study in the Santa Clara River 
Watershed, Peak Flow Discharge Impact Study, and Evaluation of Stormwater Best Management 
Practices (BMP) Effectiveness. 
 
New Development Impacts Study in the Santa Clara River Watershed 
The objective of the New Development Impacts Study in the Santa Clara Watershed is to 
evaluate the effectiveness of the Standard Urban Stormwater Mitigation Plan (SUSMP) Best 
Management Practices at reducing pollutants in stormwater runoff.  This evaluation will be 
accomplished by a computer model. 
 
Peak Flow Discharge Impact Study 
The goal of the Peak Flow Discharge Impact Study was to assess the potential connection 
between urbanization and stream erosion in natural drainage systems. The main objective was to 
evaluate peak flow impacts and, ultimately, use this relationship to determine numeric criteria to 
prevent or minimize erosion of natural stream channels and banks caused by urbanization. 
Eleven sites in eight watersheds in southern California were monitored from 2003-2005.  The 
study approach was to evaluate the changes in stream channel configuration over time, and 
compare them to the changes in total basin impervious cover (TIMP) over the same time period.    
 
Stormwater BMP Effectiveness 
The goal of this project is to assess the effectiveness of BMPs for reducing the concentration of 
pollutants in stormwater.  Samples of stormwater from upstream and downstream of the BMP 
are analyzed for the concentration of contaminants associated with stormwater.  A key product 
expected from this project will be a matrix describing the effectiveness of various BMPs.  These 
data will be of high value to agencies statewide in their effort to develop and implement 
watershed management plans. The objective of the monitoring protocols will be to obtain data on 
BMP removal efficiency for toxicity and toxicologically important constituents, such as 
pesticides and biologically available forms of trace metals. 
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REPORT ORGANIZATION 
 
This report has been reorganized from previous reports to represent a watershed approach to 
reviewing the results rather than a program specific approach.  This approach provides for 
integration of water quality data, toxicity, bioassessment and other data to support the 
development of a watershed management strategy of resource protection, enhancement, and 
restoration while balancing economic and environmental impacts within the drainage basin.  
 

MONITORING RESULTS  

Core Monitoring 
 
Mass Emission Stations 
Constituents of Concern. Constituents of concern (COCs)were determined for each watershed 
based on the mass emission monitoring data.  A constituent is considered a COC if its frequency 
ratio exceeds 0.5 and mean exceedance ratio exceeds 1.0.  The frequency at which the mean 
value exceeded the WQO was determined by dividing the total number of years a constituent 
was analyzed into the number of times the mean value of a constituent exceeded the WQO for a 
given year.  The mean magnitude of exceedance was determined by dividing the WQO for a 
constituent into the constituents mean value for each year, then calculating the average 
magnitude of exceedance.  COC’s as they are designated in this report serve as flags for water 
quality managers and should not be used for other purposes such as regulatory compliance. 
Table 1 presents the COCs identified for each watershed.  (An x indicates constituents that were 
identified as COCs in each watershed).   
 

Table 1. Constituents of Concern Identified for Each Watershed Based on  
Mass Emission Monitoring Results. 

 
Watershed 

Constituents of 
Concern 

San 
Gabriel 
River 

Coyote 
Creek 

Los 
Angeles 

River 
Dominguez 

Channel 
Ballona 
Creek 

Malibu 
Creek 

Santa 
Clara 
River 

Enterococcus x x x x x x x 
Fecal Coliform x x x x x x x 
Total Coliform x x x x x x x 
Total Aluminum x  x   x x 
Total Copper x x x x x   
Total Lead x x x x x   
Total Zinc   x x    
Dissolved Copper   x x    
Dissolved Lead  x x x x   
Dissolved Zinc   x     
Diazinon    x   x 
Cyanide x x x x x x x 
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Increasing/Decreasing Trends. Constituents for which the data indicated statistically significant 
increasing or decreasing trends in their concentrations throughout the monitoring period for each 
watershed are presented in Table 2.  
 

Table 2. Constituents Indicating an Increasing or Decreasing Trend for Each Watershed 
Based on Mass Emission Monitoring Results. 

 
Watershed 

Constituents Indicating 
Increasing/Decreasing 
Trends 

San 
Gabriel 
River 

Coyote 
Creek 

Los 
Angeles 

River 
Dominguez 

Channel 
Ballona 
Creek 

Malibu 
Creek 

Santa 
Clara 
River 

Oil and Grease I       
Boron I       
Alkalinity   I     
Bicarbonate   I  I   
Total Lead    I    
MBAS     I   
Potassium     I I  
Sulfate      I  
Total Selenium      I  
Dissolved Copper      I  
BOD D       
Total Coliform  D      
Fecal Coliform  D      
TPH     D  D 
Turbidity      D D 
I - Increasing Trend 
D - Decreasing Trend 
 
Cross Watershed Comparison. A regional assessment was conducted in order to analyze inter-
relationships across watersheds and identify overall trends based on the mass emission 
monitoring results.  The overall conclusions that were made from the regional assessment 
include:  
 
Bacterial Indicators.  The highest concentrations for the bacterial indicators generally occurred 
at the Los Angeles River and Ballona Creek mass emission stations.  The lowest mean 
concentrations were indicated for Dominquez Channel and Santa Clara River.  The regression 
analysis did not indicate any significant trends with regard to the bacterial indicators.  
Regionally, these indicators remained well above the WQO throughout the watersheds and the 
monitoring period from 1994-2005.  The regional evaluation of the ratios of the mean 
concentrations to the WQO, indicated that the highest WQO ratios were observed for the Los 
Angeles River, Ballona Creek and Coyote Creek Watersheds.  The lowest ratios were observed 
for the Santa Clara River and Malibu Creek Watersheds.  The magnitude of the WQO ratios for 
the bacterial indicators corresponded to the percentage of land use that relates to urbanization 
(use other than vacant lands or recreational uses) of the watersheds.  A lower percentage of 
urbanization resulted in a lower WQO ratio.  
 
The mean total loadings for the bacteriological indicators on a per acre basis indicate that the Los 
Angeles River, Coyote Creek, Dominguez Channel and Ballona Creek had the highest loadings 
per acre, and correspond to more urbanized watersheds.  The lowest loadings per acre were 
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determined for Malibu Creek, Santa Clara River and San Gabriel River watersheds that are 
characterized by a greater percentage of vacant land of the total drainage area.  The results of the 
loading estimates on a per acre basis indicate a correlation between higher loadings per acre for 
more urbanized watersheds compared to watersheds with higher percentages of total drainage 
area that remains undeveloped (vacant).  The conclusions for the loading estimates are consistent 
with those summarized above regarding a relationship with the magnitude of exceedances with 
percent urbanization. 
 
Metals. The highest mean concentrations for total and dissolved copper, lead and zinc on a 
regional basis were observed in the Los Angeles River.  The lowest concentrations were 
generally observed for the Santa Clara River and Malibu Creek Watersheds.  These two 
watersheds are the least urbanized of the watersheds.  Exceedances of the WQO for total and 
dissolved lead, copper and zinc were observed regionally in all the watersheds monitored with 
the exception of the Santa Clara River and Malibu Creek Watersheds.  The highest WQO ratios 
were observed for the Los Angeles River, followed by the Dominguez Channel, Ballona Creek 
and Coyote Creek Watersheds.  The Santa Clara River and Malibu Creek Watersheds had the 
lowest WQO ratios.  The ranking of the magnitude of these WQO ratios for lead, copper and 
zinc generally corresponded to a greater percentage of urbanization of the watersheds.   
 
Nutrients. Malibu Creek, San Gabriel River and Coyote Creek displayed higher mean values for 
nitrate and nitrate-N.  The means for Malibu Creek MES were the highest of all the watersheds.  
Higher nitrate concentrations could be the result of greater use of fertilizers in agricultural, golf 
courses or nursery activities, and seepage from in-ground septic systems near and up-stream of 
the MES.  Malibu Creek also had higher mean values of ammonia, sulfate, total dissolved solids, 
specific conductance, hardness and chloride than the other watersheds.   
 
Other Water Quality Parameters. The means of several constituents, including alkalinity, 
calcium, chloride, hardness, magnesium, sodium, specific conductance, and sulfate, measured at 
the Malibu Creek MES were significantly different compared to the other MES.  This 
comparison indicated a greater mean concentration in mineral salts and ions in wet and dry 
weather runoff at the Malibu Creek MES. 
 
Solids (TDS, TSS, TOC). The highest mean total loadings for TDS were determined for the Los 
Angeles River, Ballona Creek, Coyote Creek, Malibu Creek and San Gabriel River Watersheds.  
The highest TDS loadings per acre were calculated for Ballona Creek, Malibu Creek, and Coyote 
Creek.  The lowest TDS per acre was indicated for Santa Clara River, which is one of the least 
urbanized watersheds.   
 
TSS total mean loads were highest for the Santa Clara River and lowest for Malibu Creek.  The 
higher TSS for Santa Clara may indicate greater suspended sediment loads due to erosion of 
stream banks and disturbed areas.  The mean loading of TSS per acre was highest for Ballona 
Creek, Los Angeles River, Coyote Creek and Santa Clara River and lowest for Malibu Creek. 
 
The TOC mean loadings for 2004-2005 were highest in the Los Angeles River, followed by 
Coyote Creek and Ballona Creek.  The lowest was for Malibu Creek.  The highest mean loadings 
per acre were determined for Coyote Creek, followed by Ballona Creek, Dominguez Channel, 
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and Los Angeles River.  The lowest was for Santa Clara River.  The higher TOC loadings appear 
to correspond to greater urbanization. 
 
Pesticides. The only pesticide that was detected above its WQO was diazinon.  The WQO was 
exceeded in the Dominguez Channel, Coyote Creek and Santa Clara River Watersheds. 
 
TPH. Other notable trends that were observed in mean annual concentrations included a 
decreasing concentration in total petroleum hydrocarbons (TPH) for Ballona Creek and Santa 
Clara River Watersheds. 
 
Toxicity. No strong patterns in toxicity were observed.  The fewest toxic responses for all three 
tests performed were at San Gabriel River, Malibu Creek, and Santa Clara River.  Ceriodaphnia 
dubia survival may have decreased due to high concentrations of dissolved copper and zinc in 
the wet weather runoff. 
 
Peak and High Intensity Storm Events. The potentially greater impact of high intensity storm 
events on water quality was observed for all watersheds, with the exception of Malibu Creek 
Watershed, for the 2004-2005 and 1997-1998 annual wet weather sampling.  The greatest 
monthly precipitation occurred during these same years.  High numbers of exceedances were 
observed across watersheds during these years for BOD, COD, turbidity, total volatile suspended 
solids, total iron, bacterial indicators, total and dissolved phosphorus, total copper, and total zinc.  
This analysis indicated that the high intensity and long-duration storm events resulted in some of 
the greater overall impacts to water quality as measured at the MES.  
 
Water Column Toxicity Monitoring 
Toxicity monitoring determined that overall there were more toxic responses observed during 
wet weather than dry weather. Wet weather samples showed a toxic response for Ceriodaphnia 
dubia survival in samples collected from Dominguez Channel, Coyote Creek, Los Angeles River 
and Santa Clara River.  Indications of thresholds that may have affected Ceriodaphnia survival 
were found only for dissolved copper and zinc.  Fewer toxic responses were observed for C. 
dubia reproduction; those were found in Ballona Creek, Coyote Creek, Dominguez Channel, and 
Malibu Creek.   
 
Sea urchin fertilization tests had toxic responses in both dry and wet weather in Los Angeles 
River, Dominguez Channel, Ballona Creek, and Coyote Creek.  The results for Los Angeles 
River indicate a persistent toxic response for the dry weather samples.  In accordance with the 
permit, a Toxicity Identification Evaluation (TIE) was performed. 
 
The first dry weather sample collected in Los Angeles River in 2005 resulted in a Toxic Unit 
Chronic (TUc) which exceeded the Permit requirement for sea urchin fertilization.  This 
indicated the presence of significant toxicity within the sample.  Based on these results, a 
Toxicity Identification Evaluation (TIE) was conducted on the sample to investigate the sources 
of toxicity.  The results of the Phase I TIE indicated that metal toxicity is likely to be responsible 
for the reduction in sea urchin fertilization.     
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Tributary Stations  
Water quality monitoring at the Los Angeles River tributary stations identified constituents that 
consistently exceeded WQOs at some or all of the stations, including all indicator bacteria, total 
copper, total lead and total zinc.  All exceedances at the tributary stations coincided with 
exceedances at the mass emission station.  For bacteriological indicators, the magnitude of 
exceedance of the WQO is similar for all the tributaries and the mass emission station.  No one 
or set of tributaries appear to be a primary source of bacterial indicator exceedances based on 
concentration. 
 
The magnitude of exceedances of the WQO for total and dissolved copper, total zinc and total 
lead were relatively lower at the furthest upstream locations of Aliso Creek and Bull Creek 
stations compared to downstream tributaries.  Exceedances of the WQO for the selected metals 
were greatest at the mass emissions station which is located well downstream of any of the 
tributary stations, and therefore receives the greatest amount of overall contributions.  The 
tributary stations that had higher magnitude of exceedances were located at relatively larger 
subwatersheds with a significant proportion of the watershed urbanized. 
 
Water quality monitoring at the Ballona Creek tributary stations determined that indicator 
bacteria, total copper, and total lead exceeded WQOs at the majority of the tributary stations.  
These exceedances coincided with exceedances at the mass emission station. For bacteriological 
indicators, the magnitude of exceedance of the WQO is similar for all the tributaries and the 
mass emission station.  No one or set of tributaries appear to be a primary source of bacterial 
indicator exceedances.  
 
Based on concentration, Sepulveda and the further upstream tributaries appear to exhibit greater 
exceedances of the WQO for the selected metals.  For these metals, the magnitude of exceedance 
of the WQO is higher for total copper and lead at the Centinela station compared to further 
upstream tributary and channel locations that include Sepulveda, Benedict, and the MES.  The 
farthest upstream tributary locations are characterized by greater exceedances than Centinela and 
the other downstream locations. 
 
Based on constituent loadings, a similar pattern was observed for indicator bacteria and metals 
(total and dissolved copper and lead) at the Ballona Creek tributary stations. Loadings for each 
constituent were highest at the MES (S01), located at the bottom of the watershed, and at TS12 
(Cochran), which is the uppermost station in the watershed.  Based on these results, pollutant 
loadings were highest in the upper and lower reaches of the watershed, while the middle portion 
had the lowest pollutant loadings.  
 
Shoreline Monitoring 
Shoreline monitoring within the Ballona Creek and Malibu Creek Watersheds from 2001-2004 
indicated that bacterial densities were higher during wet weather than dry weather.  There were 
exceedances of all indicator bacteria during dry and wet weather in all three sampling years with 
more exceedances during wet weather.  These exceedances corresponded with the bacteria 
exceedances that occurred at the mass emission stations. 
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Trash Monitoring 
Trash monitoring was conducted in the Los Angeles River and Ballona Creek Watersheds during 
the 2002-2003 and 2003-2004 storm seasons. In Los Angeles River, the first storm event of the 
season produced the most amount of trash, particularly from commercial land use areas during 
both years.  For both storm seasons, industrial land use was the largest contributor of trash, 
followed by commercial land use.  Low density single family produced the least amount of trash 
during both storm seasons.   
 
Trash monitoring in Ballona Creek in 2002-2003 determined that the first storm event of the 
season produced the most amount of trash, while the second storm event contributed the most 
amount of trash during the 2003-2004 storm season.  Low Density Single Family Residential 
was the largest contributor of trash during the first storm of the 2002-2003 season and 
commercial land use was the largest contributor of trash during the second storm event of the 
2003-2004 season.  Based on the results for the entire storm seasons, low density single family 
residential and commercial produced the most amount of trash during 2002-2003 and 
commercial land use was the largest contributor during the 2003-2004 storm season. 

 
Regional Monitoring 
 
Stream Bioassessment Monitoring 
Twenty bioassessment monitoring sites were located in six watersheds throughout Los Angeles 
County: Santa Clara River Watershed, Ballona Creek Watershed, Malibu Creek Watershed, 
Dominguez Channel Watershed, Los Angeles River Watershed, and San Gabriel River 
Watershed. 
 
Based on total California Department of Fish and Game (CFG) IBI scores, there were essentially 
three categories of sites: The Cold Creek and San Gabriel reference sites that were rated Fair or 
Good, Station 18-Triunfo Creek, Station 1-Santa Clara River, and Station 9-Zone 1 Ditch which 
were rated Poor, and the remaining sites that were rated Very Poor.  It is notable that CFG IBI 
scores were quite consistent for the two survey years, with most sites differing by only two or 
three points.  It appears that there may be a correlation between high amounts of urbanization 
and low CFG IBI scores, in that the most urbanized sites had the lowest CFG IBI scores.   
 
The sites scoring in the Very Poor range did not show a correlation between physical habitat 
quality and IBI score.  An analysis of variance (ANOVA) between lined and non-lined channels 
did not show a trend between the two habitat factors and IBI scores.  Station 12-Los Angeles 
River (concrete lined) was the highest rated of the Very Poor sites and Station 8-Compton Creek 
and Station 8-Medea Creek (soft bottom) were rated much lower than many of the lined channel 
sites. 
 
Estuary Monitoring 
The San Gabriel River, Los Angeles River, Dominguez Channel, Ballona Creek and Malibu 
Creek Estuaries were monitored to estimate the extent and magnitude of ecological change in the 
Southern California Bight (SCB) and to determine the mass balance of pollutants that currently 
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reside within the SCB.  Samples were analyzed for sediment chemistry, sediment toxicity and 
benthic macroinvertebrate diversity. 
 
In summary, there were exceedances of sediment quality objectives at all five estuaries.  
Dominguez Channel Estuary had the most number of exceedances while San Gabriel River 
Estuary had the least.  In general, the constituents that often exceeded the sediment objectives at 
the majority of the estuaries included four metals (cadmium, copper, nickel and zinc) and total 
detectable DDT and total detectable chlordane.  Copper and zinc consistently exceeded WQOs in 
stormwater samples; however, cadmium and nickel were detected less frequently.  In addition, 
even though total detectable DDT and chlordane exceeded objectives in the estuary sediments, 
they were not detected in any stormwater/urban runoff samples.  Mean ERM-Q values were 
above the 0.10 threshold in at least two stations within each estuary except San Gabriel River 
Estuary, which had ERM-Q values all below the threshold.  The sediments at all stations within 
San Gabriel River Estuary and Malibu Lagoon were identified as not toxic to the test organisms, 
while sediments in some stations within the other three estuaries were either identified as 
moderately toxic or highly toxic.  It appeared that San Gabriel River Estuary was the least 
impacted as it had the least amount of exceedances, low ERM-Q values and high survival rate of 
E. estuarius.  Dominguez Channel Estuary appeared to be the most impacted estuary due to the 
high number of exceedances, high ERM-Q values at all stations and toxic sediments. 
 

Special Studies 
 
New Development Impacts Study in the Santa Clara River Watershed 
A water quality model has been selected to evaluate the possible changes that Standard Urban 
Stormwater Management Plan (SUSMP) implementation might have on stormwater quality.  The 
drainage area of a specific development will be selected for modeling and monitoring.  Regional 
data will used to calibrate the water quality calculations.  The model will be validated with site 
specific water quality monitoring data.  The monitoring approach will involve monitoring the 
selected development site during three storms by collecting and analyzing flow-weighted 
composite samples.  Work on the modeling plan is on going.  Water quality monitoring is 
scheduled to occur during the 2005-2006 wet weather season. 
 
Peak Flow Discharge Impact Study 
The Peak Flow Discharge Impact Study was conducted to assess the potential connection 
between stream erosion and urbanization.  The Peak Discharge Impact Study resulted in the 
following findings:   
 

(1) Channel width increases as the discharge rate increases.   
(2) Ephemeral streams in southern California appear to be more sensitive to changes in the 

percent of impervious cover than streams in other areas: enlargement of streams occurs at 
a lower value of impervious surface area.   

(3) There is a natural level of channel degradation occurring in all stream channels 
investigated, even in the absence of development within then drainage area.   
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      (4)  Streams appear to be sensitive to changes in flow rates associated with increased
 impervious cover and they appear to have a low resistance to erosion, which   
 results in increased channel enlargement.   
 
The relationships established in this investigation can be used to evaluate potential effects of 
development on the stability of natural streams.  This investigation presents an important step in 
understanding the relationship between channel response and changes in impervious cover.  The 
entire technical report is available at ftp://ftp.sccwrp.org/pub/download/pdfs/450_peak_flow.pdf. 
 
Stormwater BMP Effectiveness Study 
As part of the current National Pollution Discharge Elimination System (NPDES, 2001) permit 
and Special Studies, County of Los Angeles Public Works also conducted a Best Management 
Practice (BMP) effectiveness study to evaluate how well structural and treatment control BMPs 
affect the quality of stormwater run off. The study included monitoring, collection of stormwater 
runoff samples, and evaluation of six BMPs during 2004-05 storm season. The data obtained 
from water samples were analyzed by utilizing statistical methods to determine the removal 
effectiveness of several pollutants of concern.  
 
In this study, the removal effectiveness of BMPs was found to vary for the constituents of 
concern.  The statistical results showed that higher removal was achieved at higher inflow 
concentrations except for bacteria and nutrients.  The removal efficiencies for the inflow and the 
outflow concentrations for metals, bacteria, and nutrients were negative or otherwise relatively 
low for catch basin inserts, a hydrodynamic separator, a wet vault and an enhanced manhole.  
The statistical analyses showed that the confidence intervals around the mean inflow and the 
mean outflow concentrations for all the constituents tested overlapped implying that the removal 
effectiveness for the constituents of concern were not statistically significant.  The removal 
effectiveness for the infiltration trench and the bioswale are subject of further studies as more 
storm data needs to be collected and statistically analyzed.     

 

RECOMMENDATIONS 
 
The following recommendations are made based on the monitoring studies that have been 
conducted to fulfill the MRP requirements under the current NPDES municipal stormwater 
permit. The following recommendations include monitoring, research, and studies that should be 
considered or undertaken to better address the MRP objectives, advance the understanding of 
stormwater quality science and support TMDL programs.  Because of their scope, such studies 
should be undertaken by various entities, such as the Regional Water Quality Board, NPDES 
permittees, or by collaborative efforts between private and public organizations.  The 
recommendations presented consider the effective use of available resources by balancing costs 
through scientifically based recommended tradeoff options.  Table 3 presents the objectives of 
the current monitoring program, a summary of the findings and conclusions for these programs, 
and recommendations for future modifications to the program to more effectively address the 
objectives with available resources.     
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Table 3.  MRP Findings and Recommendations for Future Action. 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings 
that Address Objectives 

Summary of Recommendations 
Based on Current 
Findings/Conclusions  

1) Assessing 
compliance with the 
NPDES Permit granted 
to Los Angeles County 

The Permit includes the 
monitoring program activities 
that are required by 
LACDPW. 
 

• Objective has been successfully 
addressed by the monitoring 
program. 

• The MRP requirements for Core 
Monitoring (Mass Emissions, 
Water Column Toxicity 
Monitoring, Tributary Monitoring, 
Shoreline Monitoring & Trash 
Monitoring), Regional Monitoring 
(Estuary Sampling and 
Bioassessment) and Special 
Studies have been achieved. 
Compliance with the 
requirements for field and 
analytical methods has been 
met.  Minor exceptions are noted 
and summarized in this report; 
however, primary permit 
requirements have been met.  
Permit requirements have been 
met with regard to the total 
number of events sampled from 
2001 to the present.   

• Continue programs with 
modifications as recommended 
under the following objectives.  

 

2) Measuring and 
improving the 
effectiveness of the 
SQMPs 

The SQMP contains 
programs in the areas of 1) 
Public Information; 2) 
Industrial/Commercial 
Control; 3) Development 
Planning; 4) Development 
Construction; 5) Public 
Agency Activities; 6) Illicit 
Connection/ Illicit Discharge 
Elimination Program. 
 
Emphasis of the SQMP is 
pollution prevention through 
education, inspection, public 
outreach, planning, and 
implementation of BMPs. 

• Measurement of the 
effectiveness of the SQMP is 
currently performed on a 
watershed management area 
basis through the Core 
Monitoring program.  Overall 
long- term trends in water quality 
are presented for each 
watershed, and summarized on a 
regionally cross-watershed basis 
in this report.  The conclusions of 
the integrated data set related to 
long-term reductions of 
constituents indicate isolated 
cases of overall reductions on a 
watershed basis.  One significant 
trend is the decrease in TPH in 
the Ballona Creek, Santa Clara 
River, and Coyote Creek MES.  
Decreasing trends are also 
indicated for dissolved chromium 
and turbidity at the Malibu MES. 
No significant trends are 
indicated for the constituents that 
consistently exceed WQO in 
these urbanized watersheds. 
These constituents include 
bacteriological indicators and 
several metals including total 
copper, lead and zinc.  

• This report provides a summary 
of the BMP effectiveness studies 
that assess goals of the MRP 
through BMP implementation.  
This BMP study is part of the 
Special Studies program of the 
MRP that focus on this objective 
of measuring effectiveness of the 
SQMP. 

• In order to more efficiently meet 
this objective, it is 
recommended to  re-design the 
monitoring program to reduce 
the frequency of base of 
watershed (MES) monitoring 
since no significant short-term 
trends are indicated for the 
primary COCs, and use 
resources on more focused 
sampling up into the watershed. 

3) Assessing the The Core Monitoring program • The Monitoring Program has  
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Table 3.  MRP Findings and Recommendations for Future Action. 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings 
that Address Objectives 

Summary of Recommendations 
Based on Current 
Findings/Conclusions  

chemical, physical, and 
biological impacts from 
urban runoff on 
receiving waters 

as required under the MRP 
includes water quality 
monitoring of the mass 
loading stations and 
tributaries for wet and dry 
weather.  It also includes 
water quality toxicity 
monitoring at the mass 
emission stations.  
Bioassessments have also 
been conducted as part of 
the monitoring program to 
study the impact on the 
ecology of the receiving 
waters.  Estuary sampling 
that includes toxicity analysis 
of sediments was conducted 
to assess the impacts to the 
estuary environment from the 
watersheds. The results from 
this program provide the 
basis for assessing the 
chemical, physical and 
biological impacts to the 
receiving waters. 

successfully addressed this ob-
jective through the Core Moni-
toring Program, Regional Moni-
toring and Special Studies. 

• This report presents the wet and 
dry weather chemical analysis 
and compares the concentrations 
to the WQO.  COCs based on 
frequency and magnitude of ex-
ceedance of the WQO are identi-
fied in this report for each of the 
WMA based on the sampling at 
the MES.  The identification of 
these COCs provides an as-
sessment of the impacts to the 
receiving waters.  The biological 
impacts are assessed through 
the bioassessment and toxicity 
testing conducted of the receiv-
ing waters.  Impacts to the estu-
ary sediment and shoreline re-
ceiving waters are assessed by 
the Bight 03 program and shore-
line sampling programs, respec-
tively.    

• The results of these monitoring 
programs indicate continued im-
pacts to the receiving creeks and 
rivers from urban runoff by bacte-
riological indicators and several 
metals (predominantly copper, 
lead and zinc).  The greatest 
loadings on a per acre basis of 
these constituents are from more 
urbanized watersheds.  Alumi-
num and Cyanide are also found 
to exceed WQO in most of the 
watersheds.  The likely predomi-
nant sources of these metal con-
stituents and cyanide are from 
non-point sources that include 
vehicle emissions and wear and 
tear of tires and brake pads.  The 
results of the bioassessment us-
ing preliminary IBI scores indi-
cate poor to very poor ratings for 
the sites in most of the water-
sheds with the exception of the 
reference sites.  The results of 
the estuary sampling indicated 
exceedances of sediment quality 
objectives at all five estuaries.  
The constituents that often ex-
ceeded sediment quality objec-
tives at most of the estuaries 
were cadmium, copper, nickel 
and zinc; and, total detectable 
DDT and chlordane.    
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Table 3.  MRP Findings and Recommendations for Future Action. 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings 
that Address Objectives 

Summary of Recommendations 
Based on Current 
Findings/Conclusions  

3) Assessing the 
chemical, physical, and 
biological impacts from 
urban runoff on 
receiving waters 
(continued) 

 • This report provides a regional 
assessment of water quality 
using the results of the Core 
monitoring program to assess 
regional chemical, physical and 
biological impacts on receiving 
waters.   

 

  • Dry weather sampling results 
presented in this report provide a 
direct evaluation of the impact of 
urban runoff, because the dry 
weather flow is predominantly 
urban runoff for most urbanized 
watersheds with lined 
channelized receiving waters.  
The specific contribution of urban 
runoff to wet weather flows 
needs to be further studied to 
determine base flow 
characteristics. 

• In order to better address this 
program objective, it is 
recommended to continue the 
dry weather program at the 
MES. 

4) Characterization of 
stormwater discharges 

The Core Monitoring program 
as required under the MRP 
includes characterization of 
the stormwater at the mass 
loading stations and 
tributaries for wet and dry 
weather.  It also includes 
water quality toxicity 
monitoring at the mass 
emission stations.   

• Wet weather sampling at the 
MES has been conducted in 
accordance with the permit over 
the last five years (wet weather 
data at some MES has been 
collected for the past 10 years).  
The characteristics of stormwater 
have been successfully 
addressed by this monitoring 
program.   

• This report provides water quality 
results summary for each 
watershed.  

• This report provides a regional 
assessment of water quality 
using the results of the core 
monitoring program.  

• Specific sampling of storm drains 
during wet weather events to 
assess the characterization of 
stormwater discharges to 
receiving waters has been 
conducted as part of the tributary 
sampling where the sampling 
location has been located at the 
storm drain outfalls.   

• Further sampling of storm 
drains is needed to better 
assess stormwater 
contributions to loadings and 
exceedances of WQO. 
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Table 3.  MRP Findings and Recommendations for Future Action. 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings 
that Address Objectives 

Summary of Recommendations 
Based on Current 
Findings/Conclusions  

5) Identifying sources 
of pollutants 

The tributary monitoring 
program provides initial data 
to better define potential 
sources of higher constituent 
loading within the watersheds 
sampled.  Tributary sampling 
has been conducted on Los 
Angeles River and Ballona 
Creek (Previous studies have 
only hypothesized about the 
potential sources of 
pollutants in the tributaries). 

• This objective has begun to be 
addressed through the tributary 
sampling program conducted in 
the Los Angeles River and 
Ballona Creek.  The tributary 
results have been used to better 
define the sub-watersheds that 
are contributing the greatest 
loads and contributions to 
exceedances of the WQO.  
These studies form the basis for 
more specific source 
identification studies that include 
sampling of storm drains within 
the sub-watershed that has been 
shown to contribute the greatest 
constituent loadings.  As 
presented in this report, the 
tributary sampling at Ballona 
Creek identified the sections of 
the Creek and specific sub-
watersheds that contribute the 
largest loads.     

• Continued tributary sampling 
should be conducted on 
designated watersheds to first 
identify the sub-watersheds that 
are contributing the greatest 
loadings and contributions to 
exceedances of the WQO.  The 
tributary sampling should be 
coordinated with any required 
TMDL studies and compliance 
monitoring to best use available 
resources.  A trade-off of 
reduction of the frequency of 
sampling at the MES should be 
made with increased tributary 
monitoring.  

6) Assessing the 
overall health and 
evaluating long-term 
trends in receiving 
water quality 

The Core Monitoring program 
consisting of water quality 
monitoring at the mass 
emission stations at each of 
the seven watersheds and 
tributary monitoring provide 
for an assessment of overall 
health and long-term trends 
in the receiving water quality. 
Additional intra-regional and 
special studies including the 
bioassess-ment program and 
the estuary sampling also 
provide the basis for an 
overall assessment. 

• The Monitoring Program has 
been successful in assessing the 
overall health of the receiving 
waters through the sampling and 
analysis of wet and dry samples 
at the MES, toxicity testing at the 
MES, estuary monitoring and 
bioassessment.  The last 10 
years of wet weather data has 
been compiled in this report and 
trend analysis performed to 
assess long-term term trends.  
Statistical trends are identified in 
this report for the combined data 
sets.   

• This report provides an 
assessment for each watershed 
on the long-term trends (1995-
2005) related to quality of 
receiving waters. 

• This report provides an 
assessment of intra-regional 
monitoring and presents 
conclusions regarding overall 
health and long-term trends as 
applicable to the data and time-
frame of the sampling program. 

 

• Wet weather sampling at the 
MES does not indicate 
statistically significant short 
term trends at the MES.  Until 
significant management actions 
and subsequent reductions in 
the loadings of the COC are 
implemented, the frequency of 
the wet weather MES sampling 
should be reduced.  These 
reductions provide a tradeoff of 
resources to allow for continued 
dry weather monitoring at the 
MES (only 3-4 years of dry 
weather monitoring has been 
conducted), and continued 
monitoring up in the watershed 
on a sub-watershed basis.  

 
 
The overall goal of the MRP is to provide results that are to be used to refine the SQMP for the 
reduction of pollutant loadings and the protection and enhancement of the beneficial uses of the 
receiving waters in Los Angeles County.  The results of the monitoring program that have been 
conducted in the Ballona WMA provide a model for the other watershed programs in further 
meeting this overall goal of the MRP.  The Ballona “Model” consists of an already extensive 
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data base of wet weather monitoring at the MES that provides a basis for assessment of overall 
water quality in the watershed, and determination of trends in the concentrations and loadings 
from the drainage area monitored by the MES.  A similar data set also exists for the Los Angeles 
River for which tributary monitoring has also been conducted. For both WMAs in which 
tributary monitoring has been conducted, results have identified drainage areas that contribute a 
greater magnitude of the exceedances of WQO and overall loadings.  Based on the analysis of 
trends (presented in this section), the wet weather sampling frequency at the MES can be reduced 
and still meet the objectives of assessment of water quality with regard to meeting the WQO. 
 

Core Monitoring  
 
Based on the results and the subsequent conclusions from the Core Monitoring Program over the 
last 10 years, improvements/modifications to this program are presented below for each element 
of the program in order to better address the objectives of the MRP. 
 
Mass Emission Stations 
For nearly all the monitored watersheds, 10 years of wet weather data has been collected.  
Primary COCs have been identified and impacts to the receiving waters assessed.  For the 
identified COCs that consistently exceed WQO, there have been no statistically significant 
trends in the concentrations of bacteriological indicators and total copper, lead and zinc.  
Therefore, the frequency of mass emission monitoring can be reduced and the objectives of the 
MRP can be better addressed through the expansion of monitoring up into the watershed.  The 
reduction of wet weather monitoring at the MES provides a trade-off to re-allocate resources to 
better meet the overall goal of the Monitoring Program. 
 
It has also been recommended to remove those constituents that have been detected in less than 
25% of ten consecutive sampling events from the analytical suite.  A review of the analytical 
results for the past five years indicates that no to very low frequency (less than 0.2%) of 
detections were reported under the following constituent groups: Semi-volatile organic 
compounds (SVOCs), pesticides as listed for EPA Method 625, and herbicides (glyphosate, 2,4-
D, 2,4,5-TP-Silvex).  For these constituents, it is recommended to discontinue analysis in wet 
and dry weather samples.   
 
In addition, it has been recommended to modify the analytical methods for mercury, thallium, 
PCBs and DDT to achieve the lowest practical analytical reporting limit to confirm that the 
constituents are not present at concentrations that exceed the WQO.  The exceedance values for 
these constituents were based on half the Practical Quantitation Limit (PQL), however these 
values were greater than the WQO.   
 
Tributary Monitoring 
In order to better address all the objectives of the Core Monitoring Element, the core element 
could expand the tributary monitoring program, where a trade-off of other components can allow 
re-allocation of available resources.  The sites should also be coordinated with any TMDL 
compliance monitoring to best use available resources.   
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TSS Monitoring 
It is recommended that the current TSS correlation study should be discontinued and the current 
state of the art for measuring sediment loads should be investigated by the Stormwater 
Monitoring Coalition, who should make recommendations on the sampling and analytical 
methods.  Current research and published data on the success of different techniques should be 
assessed in developing these recommendations in order to fully capture the contribution of 
sediment loads to the measured water quality at the MES and to the receiving estuaries.  
 

Regional Monitoring 
 
Based on the results and conclusions presented in this Report the following recommendations are 
made for the Regional Monitoring Element: 
 
Stream Bioassessment Monitoring 

• Continue the Bioassessment Monitoring Program at 20 sites throughout the county to 
assess biological conditions and monitor long term trends of urban runoff impacts 

• Replace sites that are typically dry in the fall with sites more likely to have water flow 
• Focus the bioassessment surveys to determine which tributaries may be of greater 

concern 
• Change the sampling protocol to the CSBP 2003 version, allowing for a more cost 

effective sampling regime that will yield comparable results 
• Co-locate bioassessment stations with MES and tributary samples, where feasible, to 

allow for more effective assessment of the data to meet the MRP objectives of assessing 
chemical, physical and biological impacts from urban runoff on receiving waters. 

 
Bight ’03-Estuary Monitoring 
 

• Continue to support the Bight program where there is a research component strongly 
associated with the impacts due to stormwater. 

 

Special Studies 
 
Based on the results of the Monitoring Program as reported in this Report, Special Studies should 
be considered to identify sources of pollutants in stormwater. 
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1.0 INTRODUCTION 
 
1.1 Purpose of Report and Project Background 
 
National Pollutant Discharge Elimination System (NPDES) permitting requirements are 
mandated by the Federal Clean Water Act (CWA).  In 1987, the CWA was amended by the 
Water Quality Act to require the U.S. Environmental Protection Agency (EPA) to develop 
discharge permits under the NPDES Program.  In California, the municipal program is overseen 
by the State Water Resources Control Board and Regional Water Quality Control Boards 
(RWQCB) in accordance with the November 1990 Federal Regulations (40 CFR Part 122) and 
the Porter-Cologne Act.  These regulations require all municipal separate storm sewer systems 
(MS4s) that serve a population over 100,000 to obtain coverage under a NPDES discharge 
permit.  In Los Angeles County, the Los Angeles Region RWQCB oversees the NPDES permit 
program. 
 
The Los Angeles County Flood Control District, the County of Los Angeles, and 84 incorporated 
cities within the Los Angeles County Flood Control District (collectively referred to as 
Permittees) are covered under a municipal NPDES permit for discharge of urban runoff to water 
of the United States.  The discharges are covered under countywide waste discharge 
requirements contained in Order No. 96-054, which also serves as a NPDES permit for the 
discharge of municipal storm water.  The current NPDES permit for municipal storm water and 
urban runoff discharges is covered under Order No. 01-182 (NPDES No. CAS-004001).  The 
current permit expires on December 12, 2006.   
 
This Integrated Receiving Water Impacts Report (IRWI) provides a comprehensive analysis of 
the results of the Monitoring and Reporting Program under Order No. 01-182 for the period from 
2000 to 2005, and includes an overall analysis of the available data from the past 10 years of 
storm water quality monitoring.  This report also serves as the fourth year monitoring report.  
This IRWI Report fulfills the requirements of Order No. 01-182, Monitoring and Reporting 
Program (MRP) program reporting requirements (Item D).   
 
The purpose of the IRWI is to present a comprehensive analysis of the results of the data from 
each component of the Monitoring Program, and other pertinent available studies.  The findings 
of this analysis of the data are used to develop conclusions and recommendations for future 
monitoring under the new NPDES permit.  This report also provides a budget summary for each 
monitoring requirement. 
 
This IRWI will be an integral part of the next Report of Waste Discharges (ROWD), which will 
be submitted by June 12, 2006.  The ROWD and proposed Storm Water Quality Management 
Program (SQMP) in accordance with CCR Title 23 will serve as the application for re-issuance 
of the waste discharge requirements.   
 
Although the IRWI will focus on data collected during the current permit cycle (2001-2005), 
monitoring results from 1994 to 2000 will be integrated into the report to analyze long-term 
trends in storm water quality.  The objectives of the IRWI are: 
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• Document status and trends of stormwater quality since 1994; 
• Assess whether the six primary objectives of the 2001 monitoring program, as 

stated in the MRP, were realized; 
• Suggest refinement of the 2001 MS4 Permit Storm Water Quality Management 

Plan, if necessary; and 
• Support the upcoming 2001 MS4 Permit Report of Waste Discharge (ROWD). 

 
The NPDES Permit for Municipal Storm Water and Urban Runoff discharges for LA County 
includes the discharges from municipal separate storm sewer systems (MS4s) that flow to water 
courses within the Los Angeles County Flood Control District and into receiving waters of the 
LA Region.  The permit includes all incorporated cities within LA County, except for the City of 
Long Beach.  The watersheds within LA County that are part of the NDPES permit include: 
 

• Malibu Creek Watershed 
• Ballona Creek Watershed 
• Los Angeles River Watershed 
• San Gabriel River Watershed 
• Dominguez Channel Watershed 
• Santa Clara River Watershed 

 
Weston Solutions, Inc. has been contracted by the Los Angeles County Department of Public 
Works (LACDPW) to prepare this IRWI Report.   
 
1.2 Objectives of Monitoring Program 
 
Storm water monitoring has been a condition of the NPDES permit granted to Los Angeles 
County every five years.  Monitoring objectives are described in each NPDES permit, but the 
scope of the monitoring plan typically changes or expands between permits or over the period of 
a current permit based on prior monitoring results or need.  This adaptive process allows Los 
Angeles County to refine its storm water management and better protect the beneficial uses of 
receiving waters within its jurisdiction.  Objectives and key elements of monitoring plans 
associated with each of the three NPDES permits granted to Los Angeles County are described 
in the following sections. 
 
1.2.1 Historical Monitoring Objectives 
 
The 1994-1995 storm season was the first season in which stormwater monitoring occurred 
under the initial NPDES permit granted to Los Angeles County in 1990.  Sampling was 
conducted at nine stations throughout the Los Angeles Basin, including Ballona and Malibu 
Creeks.  During the 1995-1996 storm season, stations at the Los Angeles River, Coyote Creek, 
and the San Gabriel River were added.  Monitoring from 1994-1996 consisted of wet weather 
and dry weather sampling.  
 
The 1996-1997 storm season was the first season in which stormwater monitoring was required 
by the second NPDES permit granted to Los Angeles County in 1996.  The same stations 
monitored from 1994-1996 were sampled during the second permit cycle, which ended with the 
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2000-2001 storm season.  Monitoring from 1996-2000 consisted of wet weather and dry weather 
sampling. 
 
The goal of the monitoring program as described in the NPDES permit was to gain information 
to develop effective stormwater management by Los Angeles County.  The major objectives of 
the monitoring program were: 
 
• track water quality status, pollutant trends and pollutant loads, and identify pollutants of 

concern; 

• monitor and assess pollutant loads from specific land uses and watershed areas; 

• identify, monitor, and assess significant water quality problems related to stormwater 
discharges within the watershed; 

• identify sources of pollutants in the stormwater runoff; 

• identify and eliminate illicit discharges; 

• evaluate the effectiveness of management programs, including pollutant reductions achieved 
by implementation of Best Management Practices (BMPs); and 

• assess the impacts of stormwater runoff on receiving waters. 

The Monitoring Program in the 1996 NPDES permit had several elements:  Mass Emission 
runoff monitoring; Land Use runoff monitoring; and Critical Source runoff monitoring.  During 
the permit cycle, the scope of the Monitoring Program was expanded to include the following 
requirements: 1) “Wide Channel” and “Low Flow” analyses, which were one-year pilot studies 
completed in 1997; 2) a three-year study of storm water impacts to beneficial uses of Santa 
Monica Bay, completed in 1999; 3) toxicity tests on storm water from the Los Angeles and San 
Gabriel Rivers; and 4) an assessment of impacts during the unexpected El Niño year.  In 
addition, a voluntary three-year study to determine impacts to Santa Monica Bay from aerial 
deposition of pollutants was initiated.    
 
1.2.2 Current Monitoring Objectives 
 
Storm water monitoring requirements under NPDES Permit No. CAS004001, which was granted 
to the Los Angeles County Flood Control District (LAFCD) in 2001, are described in Monitoring 
and Reporting Program No. 6948 (MRP).  The primary objectives of the 2001 MRP include:  
 

1) assessing compliance with the NPDES Permit granted to Los Angeles County;  
2) measuring and improving the effectiveness of the SQMPs;  
3) assessing the chemical, physical, and biological impacts from urban runoff on receiving 

waters;  
4) characterization of storm water discharges;  
5) identifying sources of pollutants; and  
6) assessing the overall health and evaluating long-term trends in receiving water quality.   

 
Table 1-1 presents these objectives, the current monitoring program that addresses these 
objectives and the corresponding sections of this report that present the findings and conclusions 
for these programs. 
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Table 1-1.  MRP Objectives and Corresponding 2001 Monitoring Programs 
and Report Section. 

MRP Objective 

Corresponding Monitoring 
Program/Activities that Addresses 
Objective in the 2001 Permit  

Corresponding Report Section that 
Provides Findings/Conclusions that 
Address Objectives 

1) Assessing compliance 
with the NPDES Permit 
granted to Los Angeles 
County 

The Permit includes the monitoring 
program activities that are required by 
LACDPW. 

 

• Section 3 provides a summary of 
the MRP requirements and the 
verification of compliance with 
these requirements for field and 
analytical methods. 

2) Measuring and improving 
the effectiveness of the 
SQMPs 

The SQMP contains programs in the 
areas of 1) Public Information; 2) 
Development Planning; 3) 
Development Construction; 4) Public 
Agency Activities; 4) Illicit Connection/ 
Illicit Discharge Elimination Program. 

Emphasis of the SQMP is pollution 
prevention through education, public 
outreach, planning, and 
implementation of BMPs. 

• Sections 4-9 provide water quality 
results summary for each 
watershed and conclusions on the 
long-term trends related to 
reductions of constituents. 

• Section 10 provides a summary of 
the BMP effectiveness studies 
that assess goals of the MRP 
through BMP implementation. 

• Annual Unified Report 

3) Assessing the chemical, 
physical, and biological 
impacts from urban runoff 
on receiving waters 

The Core Monitoring program as 
required under the MRP includes water 
quality monitoring of the mass loading 
stations, tributaries for wet and dry 
weather.  It also includes water quality 
toxicity monitoring at the mass 
emissions stations.  The results from 
this program provide the basis for 
assessing the chemical, physical and 
biological impacts to the receiving 
waters. 

• Sections 4-9 provide water quality 
results summary for each 
watershed related to impacts from 
urban runoff on receiving waters. 

• Section 11 provides a regional 
assessment of water quality using 
the results of the core monitoring 
program to assess regional 
chemical, physical and biological 
impacts on receiving waters. 

4) Characterization of storm 
water discharges 

The Core Monitoring program as 
required under the MRP includes 
characterization of the storm water at 
the mass loading stations, tributaries 
for wet and dry weather.  It also 
includes water quality toxicity 
monitoring at the mass emissions 
stations.   

• Sections 4-9 provide water quality 
results summary for each 
watershed.  

• Section 11 provides a regional 
assessment of water quality using 
the results of the core monitoring 
program.  

5) Identifying sources of 
pollutants 

The tributary monitoring program 
provides initial data to better define 
potential sources of higher constituent 
loading within the watersheds sampled.  
Tributary sampling has been 
conducted on LA River and Ballona 
Creek (Previous studies have only 
hypothesized about the potential 
sources of pollutants in the tributaries). 

• Sections 5 and 7 present the 
results of the tributary sampling 
and provide conclusions on 
contributions to constituent 
loading form each tributary. 

• Section 7 includes a summary of 
the source study performed by the 
Southern California Coastal Water 
Project that investigated sources 
of bacteria and metals in Ballona 
Creek and the stormwater outfalls 
located along its tributaries. 
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MRP Objective 

Corresponding Monitoring 
Program/Activities that Addresses 
Objective in the 2001 Permit  

Corresponding Report Section that 
Provides Findings/Conclusions that 
Address Objectives 

6) Assessing the overall 
health and evaluating 
long-term trends in 
receiving water quality 

The Core Monitoring program 
consisting of water quality monitoring 
at the mass emission stations at each 
of the seven watersheds and tributary 
monitoring provide for an assessment 
of overall health and long-term trends 
in the receiving water quality. 

Additional intra-regional and special 
studies including the bioassessment 
program and the estuary sampling also 
provide the basis for an overall 
assessment. 

• Sections 4-9 provide assessment 
for each watershed on the long-
term trends (1995-2005) related 
to quality of receiving waters. 

• Section 11 provides a regional 
assessment of long-term trends 
(1995-2005) and inter-
relationships on the quality of 
receiving waters. 

• Section 10 provides an 
assessment of intra-regional 
monitoring and presents 
conclusions regarding overall 
health and long-term trends as 
applicable to the data and time-
frame of the sampling program. 

 
 
1.3 2001-2005 Monitoring Program 
 
The Monitoring and Reporting Program (MRP) under the current NPDES Permit consist of three 
monitoring programs with defined objectives and specific sampling and analysis requirements.  
These monitoring programs are designed to meet the stated objectives presented in the previous 
subsection.  The three monitoring programs that are being conducted as part of the 2001-2005 
monitoring program consist of “Core Monitoring”, “Regional Monitoring”, or “Special Studies” 
based on their objectives.  Each monitoring program of the current MRP and its objective are 
described in the sections that follow. 
 
1.3.1 Core Monitoring Program 
 
Core monitoring involves storm water sampling at established, representative stations throughout 
the Los Angeles Basin over the five year period of the NPDES permit.  It also includes routine 
water quality sampling at established stations in receiving waters along the adjoining coast.  The 
regular monitoring generates a long-term record of storm water quality, pollutant loading, or 
water quality at these stations, which is used to evaluate the efficiency of storm water 
management in Los Angeles County.  This component of the MRP also identifies pollutants that 
may pose risks to biota in receiving waters and helps track the source of toxic or excess 
pollutants.  Core monitoring meets the following objectives of the MRP: 1) stormwater 
characterization; 2) compliance with NPDES permit conditions; 3) measurement or improvement 
of SQMPs; 4) assessing impacts of urban runoff on receiving waters; 5) identification of 
pollutant sources; and 6) evaluating long-term trends in receiving water quality.  Core 
monitoring involves Mass Emission Monitoring, Water Column Toxicity Monitoring, Tributary 
Monitoring, Shoreline Monitoring, and Trash Monitoring, the details of which are described 
below. 
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1.3.1.1 Mass Emission Monitoring 

The objectives of mass emission monitoring are to estimate the mass emissions from the 
Municipal Separate Storm Sewer System (MS4), assess trends in the mass emissions over time, 
and determine if the MS4 is contributing to exceedances of water quality standards by comparing 
results to applicable standards in the Basin Plan for the Coastal Watersheds of Los Angeles and 
Ventura Counties (Basin Plan), the California Ocean Plan (Ocean Plan), or the California Toxics 
Rule (CTR), and with emissions from other discharges. 
 
Los Angeles County monitors mass emissions from the following seven stations: Ballona Creek, 
Malibu Creek, Los Angeles River, Coyote Creek, San Gabriel River, Dominguez Channel, and 
the Santa Clara River.  The Ballona Creek, Malibu Creek, Los Angeles River, San Gabriel River, 
and Coyote Creek stations have been monitored since 1994.  Sampling at the Dominguez 
Channel and the Santa Clara River began in 2001 and 2002, respectively.  Each station 
characterizes stormwater quality in one of the seven watersheds that comprise Los Angeles 
County and together monitor stormwater runoff from 2060 square miles.   
 
Mass emission stations capture runoff from major Los Angeles County watersheds that generally 
have heterogeneous land use. All mass emission sites, except the Santa Clara River site, are 
equipped with automated samplers with integral flow meters for collecting flow-composite 
samples.  Although sample collections at the Santa Clara River station are performed manually, 
composite samples are achieved using the flow measurements by a United States Geological 
Survey (USGS) stream gauge that is at the Santa Clara River station.  
 
1.3.1.2 Water Column Toxicity Monitoring 

The objectives of water column toxicity monitoring are to analyze mass emission samples for 
toxicity to help identify the source of toxic conditions in receiving waters.  Once the mass 
emission station causing the toxic condition is identified, the SQMP will be modified to 
implement additional practices that eliminate or reduce the delivery of toxic substances from that 
watershed management area.   
 
1.3.1.3 Tributary Monitoring 

The objectives of tributary monitoring are to identify sub-watersheds where storm water 
discharges are causing or contributing to exceedances of water quality standards, and to prioritize 
drainage and sub-drainage areas that need management actions. 
 
Monitoring, as required by the permit, started on October 15, 2002 and focused solely on six 
tributaries within the Los Angeles River Watershed, namely Aliso Creek, Bull Creek, Burbank 
Western System Channel, Verdugo Wash, Arroyo Seco Channel, and Rio Hondo Channel.  Each 
tributary was monitored during the 2002-2003 and 2003-2004 storm season.  During the 2004-
2005 storm season, sampling was conducted on six tributaries in the Ballona Watershed 
Management Area, including Centinela, Sepulveda, Benedict, Adams, Fairfax, and Cochran 
sampling sites.  Automated flow weighted composite samples and grab samples were collected 
from each tributary location. The tributaries were sampled for a variety of constituents, including 
those identified during Water Column Toxicity Monitoring as causing toxic conditions in the Los 
Angeles River at the mass emission station. 
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1.3.1.4 Shoreline Monitoring 

The Municipal Storm Water Permit requires the City of Los Angeles to routinely monitor 
shoreline stations to evaluate the impacts to coastal receiving water quality and the loss of 
recreational beneficial uses resulting from storm water/urban runoff in Santa Monica Bay.  
Eighteen stations along the shoreline within Santa Monica Bay were monitored and analyzed for 
total coliform, fecal coliform and enterococcus.  The monitoring program began in 2001-2002, 
and has been conducted for the last three years.   
 
1.3.1.5 Trash Monitoring 

The objectives of trash monitoring are to assess the quantities of trash in receiving waters after 
storm events and to identify areas impaired for trash.  In March 2002, Los Angeles County began 
conducting a Trash Baseline Study within the Ballona Creek and Los Angeles River watersheds.  
The study aims to quantify the amount and type of debris flowing into the storm drain system 
from these watersheds and link this information to the dominant land use type that exists 
upstream of each studied catch basin.  To facilitate the study, LACDPW installed four full 
continuous deflective system (CDS) units and placed trash inserts in approximately 500 catch 
basins to retain debris that enters the catch basins.  Following the installation, the County has 
periodically collected the debris captured by the inserts/CDS units following a significant rainfall 
event, and has sorted the man-made litter from the naturally occurring sediment and vegetation.  
Each type of debris is quantified in both weight and volume and recorded in a spreadsheet.  This 
spreadsheet lists these quantities and separates the data into the five major land use categories: 
commercial, high-density single family residential, industrial, low-density single family 
residential, and parks.  Visual observations of trash were made and a minimum of one 
photograph was taken at each mass emission station after each storm event for the first four 
storm events of the season.   
 
1.3.2 Regional Monitoring 
 
LACDPW is required to participate in regional monitoring programs that address public health 
concerns, monitor trends in natural resources and near shore habitats, and assess regional impacts 
from storm water pollutant sources.  The regional programs include the following sampling 
programs and assessments.  
 
1.3.2.1 Estuary Sampling 

The estuary monitoring program is a component of the coastal ecology committee of the 
Southern California Bight 2003 project coordinated by the Southern California Coastal Waters 
Research Project (SCCWRP).  The two primary objectives of Bight ‘03 are to estimate the extent 
and magnitude of ecological change in the Southern California Bight (SCB) and to determine the 
mass balance of pollutants that currently reside within the SCB.  The goal of the estuary 
monitoring program is to sample estuaries for sediment chemistry, sediment toxicity, and benthic 
macroinvertebrate diversity to determine the spatial extent of sediment fate from storm water, 
and the magnitudes of its effects.  Malibu Creek, Ballona Creek, Los Angeles River, San Gabriel 
River, and Dominguez Channel are the estuaries in Los Angeles County that are being 
monitored.  Monitoring began in 2003 and will continue through 2006.   
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1.3.2.2 Stream Bioassessment Monitoring 

Section II.G of the storm water monitoring requirements requires LACDPW to perform annual 
bioassessments on streams in Los Angeles County beginning in 2003 and continuing through 
2005.  
 
The objectives of stream bioassessment are to assess biological integrity and to detect biological 
trends and responses to pollution in receiving waters throughout the region.  Bioassessment 
includes the collection and identification of stream benthic macroinvertebrates, and also assesses 
the quality and condition of the in-stream physical habitat and adjacent riparian zone.  This 
information may complement monitoring programs that test water quality parameters which 
provide a measure of habitat conditions only at the moment sampling occurs.   
 
The twenty monitoring reaches assessed in this study were located in five major watersheds 
throughout Los Angeles County, including the Santa Clara River Watershed, the Santa Monica 
Bay Watershed (Ballona Creek Watershed and Malibu Creek Watershed), the Dominguez 
Channel Watershed, the Los Angeles River Watershed, and the San Gabriel River Watershed.  
Sampling and sample analysis followed protocols described in the California Stream 
Bioassessment Procedure (Harrington, 1999) established by the Surface Water Ambient 
Monitoring Program within the California Department of Fish and Game.   
 
1.3.3 Special Studies 
 
As required by the 2001 Municipal Storm Water Permit, LACDPW is conducting special 
monitoring programs, including the following:  
 
1.3.3.1 New Development Impacts Study in the Santa Clara River Watershed 

The objective of the New Development Impacts Study in the Santa Clara Watershed is to 
evaluate the effectiveness of the Standard Urban Storm Water Mitigation Plan (SUSMP) Best 
Management Practices at reducing pollutants in storm water runoff.  This evaluation will be 
accomplished by a computer model.  Modeling is on-going.  Sampling will take place in 2005-
2006. 
 
1.3.3.2 Peak Flow Discharge Impact Study 

The goal of the Peak Flow Discharge Impact Study was to assess the potential connection 
between urbanization and stream erosion in natural drainage systems. The main objective was to 
evaluate peak flow impacts and, ultimately, use this relationship to determine numeric criteria to 
prevent or minimize erosion of natural stream channels and banks caused by urbanization.  In 
2002-2003 and 2003-2004, approximately ten stream reaches in catchments with varying degrees 
of urbanization in southern California were selected for evaluation of their morphometric 
attributes.  The reaches were selected to represent the various geomorphic channel types in the 
study area and were used to help classify stream and establish baseline conditions for each 
stream class. 
 
1.3.3.3 Evaluation of Stormwater BMP Effectiveness 

The goal of this project is to assess the effectiveness of BMPs for reducing the concentration of 
pollutants in stormwater.  Samples of stormwater from upstream and downstream of the BMP 
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are analyzed for the concentration of contaminants associated with stormwater.  A key product 
expected from this project will be a matrix describing the effectiveness of various BMPs.  These 
data will be of high value to agencies statewide in their effort to develop and implement 
watershed management plans. 
 
BMP types with the greatest potential for implementation and effectiveness in southern 
California coastal areas have been selected and monitored at multiple study locations.  BMPs 
include continuous deflection separation (CDS) units, storm drain inserts, and detention ponds. 
The objective of the monitoring protocols will be to obtain data on BMP removal efficiency for 
toxicity and toxicologically important constituents, such as pesticides and biologically available 
forms of trace metals.  Samples for chemical and toxicity measurements will be collected from 
each BMP location during 5-8 storm events from 2004 through 2006. Flow-weighted composite 
samples will be collected both upstream and downstream of structural BMPs. Toxicity tests will 
be conducted with marine species known to be sensitive to urban runoff toxicity and chemical 
measurements will include diazinon, chlorpyrifos, and dissolved metals (zinc, copper, lead). Data 
will also be obtained on suspended solids, runoff volume, flow rate, rainfall intensity, and storm 
duration. 
 
 
1.4 Previous Studies (Prior to 2000) 
 
A number of previous studies have been completed to meet the historical objectives of the 
previous NPDES permit period (1996-1999).  The following subsections present a summary of 
these previous studies.  Because this IRWI Report includes an evaluation of long-term trends 
including data from the past 10 years, and not specifically on the current permit period, the 
conclusions of these previous studies will be utilized where applicable in assessing these long-
term trends. 
 
1.4.1 Santa Monica Receiving Waters Study 
 
The Study of the Impact of Stormwater Discharge on the Beneficial Uses of Santa Monica Bay 
was completed in 1999.  The “Receiving Waters Study” performed toxicity tests with wet 
weather storm water samples from Ballona Creek and water and sediment samples collected 
from Santa Monica Bay.  Toxicity tests were performed on sea urchin fertilization to determine 
the impact storm water discharges from a developed (Ballona Creek) and non-developed 
watersheds (Malibu Creek) were having on the receiving environment in Santa Monica Bay.  
The study was conducted from 1995 to 1998. 
 
1.4.2 River Toxicity Tests 
 
During 1997-1998 and 1998-1999, samples collected from the Los Angeles and San Gabriel 
Rivers during dry and wet weather were analyzed for toxicity in order to fulfill NPDES 
monitoring requirements.  The testing was performed by the Southern California Coastal Waters 
Research Project (SCCWRP).  Toxicity was measured as impairment to sea urchin fertilization.   
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1.4.3 Aerial Deposition 
 
A three year study began in 1998-1999 to estimate annual pollutant loads deposited into the 
Santa Monica Bay watershed from atmospheric sources, both directly and indirectly by 
depositing onto land surfaces and then washing off into the Bay during storm events.  The study 
examined the types of sources that contribute disproportionately large percentages of pollutants 
that end up depositing in the Santa Monica Bay watershed and further examined the linkage 
between aerial deposition and its contribution to urban runoff. 
 
The sampling program included measurements of aerosol particles from the atmosphere as well 
as of wet and dry deposition.  Sampling was conducted during dry and wet weather to determine 
the pollutant load during rain events.  Measurements were also taken from sea surface microlayer 
and bulk seawater to estimate direct deposition into the Bay.  The program also included an 
atmospheric, transport and deposition modeling project.  
 
1.4.4 El Niño 
 
In anticipation of an extreme winter season and increased rainfall in 1997-1998, studies were 
conducted to determine the effect of El Niño on urban stormwater.  The objective of this research 
was to determine whether the unusual oceanographic conditions and storm events produced by 
El Niño conditions had an influence on the toxicity of Ballona Creek stormwater or on the 
characteristics of the stormwater discharge plume in Santa Monica Bay.  The major goals of the 
study were to examine the magnitude of stormwater toxicity, the spatial extent of the toxic 
portion of the plume, and the characteristics of the toxicants. The physical and optical 
characteristics of the Ballona Creek stormwater discharge plume and its toxicity were measured 
for three storm events occurring in 1998.  Selected samples of the runoff plume were also 
analyzed for chemical constituents.   
 
1.4.5 Wide Channel 
 
The Wide Channel Pilot Study was designed to determine the accuracy of a single point water 
intake in representing the water quality in wide channels.  The primary focus was the comparison 
of a series of surface water grab samples collected across the width of a representative channel to 
investigate horizontal variations in water quality within wide channels.  The secondary focus was 
to compare the surface grab samples with water samples collected near the bottom of the channel 
by an automated sampling station to evaluate the vertical variability in water quality.   The 
Ballona Creek mass emission monitoring station was utilized because it provided the most 
suitable conditions for conducting the pilot study.   
 
In order to characterize the lateral variability in water quality, sampling was conducted at five 
stations across the channel.  Four stations were spaced equidistant from each other and the fifth 
station was the existing automated sampling station.  Surface water was collected from all 
stations and bottom water was collected from the automated sampler.  Each station was sampled 
three times during each of three events.  The complete study plan is included in Monitoring Plan 
for 1996-1997 Wide Channel Pilot Study (Woodward–Clyde and Camp, Dresser and McKee Inc, 
1996b).  
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1.4.6 Low Flow Channel 
 
The Low Flow Pilot Study was designed to assess the effectiveness of automated samplers to 
monitor storms as small as 0.1 inches of rainfall.  The samplers have historically been designed 
to capture events with 0.25 or greater inches of rainfall.  To conduct the assessment the 
equipment at a single monitoring station was modified to capture events as small as 0.1 inches.  
Three criteria were used to assess the effectiveness of the 0.1 inch setting, which were (1) the 
operational effectiveness of the sampler at low storm volumes; (2) the feasibility and 
effectiveness of sample retrieval and transport; and (3) the ability to reprogram and maintain this 
setting at other samplers.  The complete study plan is included in Monitoring Plan for 1996-1997 
Low Flow Pilot Study (Woodward-Clyde and Larry Walker Associates, 1996).   
 
1.4.7 Critical Source/BMP Monitoring Study 
 
The Critical Source/BMP Monitoring Study was designed to analyze baseline stormwater quality 
and assess the effectiveness of BMP implementation for critical industries and businesses.  A 
number of critical source industries were identified and ranked by their potential significance to 
stormwater quality (Woodward-Clyde, 1997) and include, wholesale trade, automotive repair/ 
parking, fabricated metal products, motor freight, chemical manufacturing facilities, automotive 
dealers/gas stations, electric/gas/sanitary, and miscellaneous manufacturing.   
 
Monitoring started in 1996-1997 and continued through 2001-2002.  Each critical source 
industry monitoring plan involved a multi-year study of stormwater runoff from six sites (three 
test sites and three control sites).  During the first year of each study, runoff was sampled and 
analyzed from five storms to establish background levels.  During subsequent years, BMPs were 
installed at three of the six sites (test sites).  BMP effectiveness was estimated from monitoring 
data gathered from the pooled test sites and pooled control sites during ten additional storms.  A 
complete study plan is included in Critical Source Selection and Monitoring Plan (Woodward-
Clyde, 1997).  
 
1.4.8 Land Use Program 
 
The major objectives of this monitoring program are to evaluate how certain land uses affect 
storm water quality and to identify the relative contribution of specific land uses to pollutant 
loads in storm water. 
 
There were 14 land use monitoring stations under the 1990 Municipal Permit. Five of these 
stations were equipped with automated samplers to collect composite samples during storms.  
The 1996 NPDES permit required the re-evaluation of the location of land use specific 
monitoring stations. The land use monitoring program under the 1996 NPDES permit is a result 
of a site selection study entitled Evaluation of Land Use Monitoring Stations (Woodward-Clyde 
and Psomas and Associates, 1996). The study identified the most significant land use categories 
within the permit area regarding stormwater quality. The selection study yielded eight land use 
stations. These eight land use categories represent over 86% of all the land use within the permit 
area. These stations monitor flow and have automated samplers to collect flow weighted 
composite stormwater samples during storm events. 
 
The Santa Monica Pier station was down during the 1999-2000 storm season due to construction. 
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1.5 Report Organization 
 
This report has been reorganized from previous reports to represent a watershed approach to 
reviewing the results rather than a program specific approach.  This approach provides for 
integration of water quality data, toxicity, bioassessment and other data to support the 
development of a watershed management strategy of resource protection, enhancement, and 
restoration while balancing economic and environmental impacts within the drainage basin. The 
watershed sections (Sections 4 through 9) emphasize the results of the Core Monitoring Program, 
but also include results of other studies that provide further data for development of conclusions 
that address the stated objectives. A regional perspective is presented in Section 10, which 
includes a regional assessment of the Core Monitoring Program over the last 10 years and an 
assessment of inter-relationships of this monitoring with regional and special studies.  Pollutant 
loading estimates are also presented in this Section.  Special studies and intra-regional 
monitoring are summarized in Section 11.  The results of these studies are highlighted in the 
watershed sections where they provide supplemental data to the conclusions in these sections.    
Conclusions and recommendations are then presented in Sections 12 and 13.  Table 1-2 provides 
a brief layout of the report’s organization.  

Table 1-2.  Report Organization. 

Section Description 

2 Regional Study Area - Describes the physical characteristics of Los Angeles County and 
displays the locations of historical and current sampling stations.   

3 Methods - Covers the methods of storm water monitoring, including laboratory analyses, and 
the statistical analysis used in this report.  The section is organized to present the field and 
analytical methods for the each of the three Monitoring Programs – Core Monitoring Methods 
(3.1), Regional Monitoring Methods (3.2), and Special Studies (3.3). 

4 San Gabriel River Watershed – Provides a description of the watershed, flow monitoring data, 
and results of the Core Monitoring Program.  The Core Monitoring Program for this watershed 
includes mass emissions (wet and dry weather sampling) at two monitoring sites and water 
column toxicity monitoring.  No tributary, shoreline or trash sampling as part of the Core 
Monitoring was performed in association with this watershed. This section also includes a 
summary of Regional Monitoring and the analysis of these results with regard to relationships 
with the Core Monitoring on a watershed basis. This Regional Monitoring includes the 
Bioassessment and Estuary Sampling Programs. 

5 Los Angeles River Watershed - Provides a description of the watershed, flow monitoring data, 
and results of the Core Monitoring Program.  The Core Monitoring Program includes mass 
emissions (wet and dry weather sampling), water column toxicity monitoring and tributary 
monitoring (wet and dry weather).  The discussion of Core Monitoring results for this watershed 
also includes Trash monitoring.  This section also includes a summary of Regional Monitoring 
and the analysis of these results with regard to relationships with the Core Monitoring on a 
watershed basis. This Regional Monitoring includes the Bioassessment and Estuary Sampling 
Programs. 

6 Dominguez Channel Watershed - Provides a description of the watershed, flow monitoring 
data, and results of the Core Monitoring Program.  The Core Monitoring Program for this 
watershed includes mass emissions (wet and dry weather sampling) and water column toxicity 
monitoring.  No tributary, shoreline or trash sampling was performed as part of the Core 
Monitoring in association with this watershed. This section also includes a summary of  
Regional Monitoring and the analysis of these results with regard to relationships with the Core 
Monitoring on a watershed basis. This Regional Monitoring includes the Bioassessment and 
Estuary Sampling Programs. 
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Section Description 

7 Ballona Creek Watershed - Provides a description of the watershed, flow monitoring data, and 
results of the Core Monitoring Program.  The Core Monitoring Program includes mass 
emissions (wet and dry weather sampling), water column toxicity monitoring and tributary 
monitoring (wet and dry weather).  The discussion of Core Monitoring results for this watershed 
also includes Shoreline (Santa Monica Bay) and Trash monitoring.  This section also includes a 
summary of Regional Monitoring and the analysis of these results with regard to relationships 
with the Core Monitoring on a watershed basis. This Regional Monitoring includes the 
Bioassessment and Estuary Sampling Programs. 

8 Malibu Creek Watershed - Provides a description of the watershed, flow monitoring data, and 
results of the Core Monitoring Program.  The Core Monitoring Program includes mass 
emissions (wet and dry weather sampling) and water column toxicity monitoring.  No tributary or 
trash sampling was performed as part of the Core Monitoring in association with this watershed. 
The discussion of Core Monitoring results for this watershed also includes Shoreline (Santa 
Monica Bay).  This section also includes a summary of Regional Monitoring and the analysis of 
these results with regard to relationships with the Core Monitoring on a watershed basis. This 
Regional Monitoring includes the Bioassessment and Estuary Sampling Programs. 

9 Santa Clara River Watershed - Provides a description of the watershed, flow monitoring data, 
and results of the Core Monitoring Program.  The Core Monitoring Program for this watershed 
includes mass emissions (wet and dry weather sampling) and water column toxicity monitoring.  
No tributary, shoreline or trash sampling was performed as part of the Core Monitoring in 
association with this watershed. This section also includes a summary of the Regional 
Bioassessment Study and the analysis of these results with regard to relationships with the 
Core Monitoring on a watershed basis.  

10 Regional Assessment – Presents a regional assessment of storm water impact on receiving 
waters.  A regional assessment of the Core Monitoring program results from 1995 to 2005 is 
first presented, which included a cross watershed statistical comparison and trend analysis. An 
assessment of the inter-relationships of the results from the Core Monitoring, Regional 
Monitoring, and Special Studies on a regional basis is then presented. This includes an 
evaluation of the correlation between constituents of concern and TSS loadings. Pollutant 
loading estimates are then presented. 

11 Regional Monitoring and Special Studies – Presents a summary of Regional Monitoring that 
includes the Bioassessment and Estuary Sampling Programs.  This section will provide a more 
detailed discussion of the overall program and results compared to the summaries provided in 
the watershed sections.  The summaries in the watershed sections focus on the inter-
relationships of the regional results to the core monitoring results on a watershed basis.  The 
Special Studies summary includes the New Development Impacts and the Peak Discharge 
Impact Studies in the Santa Clara River Watershed.  It also includes a summary of the BMP 
Effectiveness Study.  

12 Conclusions and Recommendations – The overall conclusions are presented in this section.  
The conclusions of the Core Monitoring Program for each watershed are first presented, 
followed by the conclusions from the Regional and Special Studies.  A program review will be 
presented with regard to attainment of the MRP objectives.  Finally, future monitoring 
recommendations will be presented, including estimated budget summary. 
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10.0 REGIONAL ASSESSMENT 
 
This section presents a regional assessment of the Core Monitoring Program results.  Where as 
the previous sections presented the results on a watershed management area basis, this regional 
assessment provides for an analysis of inter-relationships across watersheds, and identifies 
characteristics of certain watersheds that indicate difference or similarities with the other 
watersheds in the County.  This section also presents the estimated pollutant loadings for the 
current year (2004-2005), and a comparison with the previous year’s estimates across the 
watersheds.   
 
 
10.1 Regional Assessment of Core Monitoring Program – 1994-2005 
 
The regional assessment of the Core Monitoring Program for the period of 1994-2005 includes 
comparisons between the monitored watersheds using several different statistical tools.  
Watersheds were compared both by examining constituents of concern concentrations across 
watersheds and by grouping similar watersheds by COC relationships.   
 
10.1.1 Cross Watershed Comparison - Statistical Analysis 
 
Statistical analysis for regional cross watershed comparison include scatterplot analysis, 
regression analysis, analysis of variance (ANOVA), multivariate cluster analysis, and multiple 
regression.  The purpose of these comparisons is to identify inter-relationships and overall trends 
based on the Core Monitoring Program results. Scatterplots provide a COC based comparison 
among watersheds and monitoring years from 1994-2005.  The ANOVA was used to determine 
statistical differences between the watersheds for all monitoring years (1994-2005) as a whole 
(annual means were used for replication), and cluster analysis was used to identify mass loading 
stations and years with similar COC loadings.  Multiple regression analysis compared total 
suspended solids to COC and other key constituent concentrations. Regression analysis was also 
performed to evaluate whether a relationship is evident between toxicity and selected COCs.   
 
Also presented in this section is a regional comparison of water quality objective ratios.  These 
ratios were presented in each of the watershed sections and are based on the mean concentration 
of all the available data from the mass emission stations divided by the applicable WQO.  Only 
those WQO ratios that are greater than one are presented, because any ratio below one signifies 
that the WQO was not exceeded.  Due to the high ratios for the bacterial indicators, these ratios 
are presented based on a log scale. 
 
10.1.2 Scatterplot and Trend Analysis 
 
Scatterplots provide a visual representation of the relative concentrations of COCs between 
watershed mass emission stations (MES) over the years monitored. The scatterplots presented in 
this section include comparisons of the annual mean concentrations (includes both wet and dry 
sampling results) of selected COC and key constituents for all the years in which data was 
obtained for each of the watersheds.  The mean concentrations for selected constituents are 
plotted on the y-axis against the MES identified on the x-axis.  Each annual mean concentration 
is identified as a different symbol.  These plots are used to identify comparative differences 
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between watersheds and sampling years.  Also presented in this subsection are trend data plots 
for specific watersheds.  These trend plots were discussed under the watershed sections and 
highlighted here to identify trends that relate to the scatterplots.  These trends include 
constituents that have not been identified as COC, but are correlated to overall water quality.  For 
scatterplots, where non-detectable results were presented, the detection limit was plotted as the 
value.  Also, when COC concentrations during separate storm events were equivalent, the 
scatterplot appears to have only one point at that concentration because the points are co-located.  
All available data is included on these plots.   
 
Bacterial Indicators 
Annual mean concentrations of bacterial indicators (total coliform, fecal coliform and 
enterococcus) for each of the watersheds over the 10 years of monitoring are presented in 
Figures 10-1, 10-2, and 10-3, respectively.  As indicated on these plots, the WQO is exceeded 
consistently for all the watersheds and the years monitored.  The highest concentrations for the 
bacterial indicators appear to generally occur at the MES for Los Angeles River and Ballona 
Creek.  The lowest mean concentrations are indicated for Dominquez Channel and Santa Clara 
River; however, the data from these MES is limited (2-3 years).  The plots of the bacterial 
indicators identify that the annual mean for 2003-2004 was generally lowest across the 
watersheds, and generally highest in 1995-1996.  However, on a watershed basis, the regression 
analysis did not indicate any significant trends with regard to the bacterial indicators.  
Regionally, these indicators remain well above the WQO throughout the watersheds and the 
monitoring period from 1994-2005.   
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Figure 10-1.  Annual Means for Regional Total Coliforms, 1994-2005 Wet and Dry 
Weather Monitoring. 
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Figure 10-2.  Annual Means for Regional Fecal Coliforms, 1994-2005 Wet and Dry 

Weather Monitoring. 
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Figure 10-3.  Annual Means for Regional Enterococcus, 1994-2005 Wet and Dry Weather 

Monitoring. 
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Figure 10-4 presents the ratio of the mean concentrations of the bacterial indicators to the WQO.  
As illustrated in Figure 10-4, the highest WQO ratios were observed for Los Angeles River, 
Ballona Creek and Coyote Creek.  The Los Angeles River had the highest ratios for enterococcus 
and fecal coliform.  The second highest WQO ratios following Los Angeles River, Ballona 
Creek and Coyote Creek, were for Dominguez Channel and San Gabriel River. The lowest ratios 
were observed for the Santa Clara River and Malibu Creek Watersheds.  The magnitude of the 
WQO ratios for the bacterial indicators appears to correspond to the percentage of urbanization 
of the watersheds.  Watersheds that have a lower percent urbanization (Santa Clara River and 
Malibu Creek) displayed a lower WQO ratio.  This regional relationship is presented in Figure 
10-5.   
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Figure 10-4.  Regional Water Quality Ratios for Bacterial Indicators. 
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Figure 10-5.  Relationship between Percent Urbanization and Water Quality Ratios for 

Bacterial Indicators. 
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Metals 
Figures 10-6, 10-7 and 10-8 present the concentrations of total and dissolved copper, lead and 
zinc, respectively, based on annual means from 1994 to 2005 (where available) for each 
watershed.  As indicated on these scatterplots, the highest mean concentrations for both total and 
dissolved copper, lead and zinc on a regional basis were observed in the Los Angeles River.  
Excluding the maximum mean concentration, the Dominguez Channel possessed the highest 
dissolved zinc mean concentrations compared to the other watersheds.  The range of 
concentrations of total copper was generally similar for the Coyote Creek, Dominguez Channel, 
Ballona Creek and Malibu Creek Watersheds.  Similar mean concentrations of total zinc were 
observed in the Coyote Creek and Ballona Creek Watersheds.  The lowest concentrations of all 
constituents were generally observed for the San Gabriel River and Santa Clara River 
Watersheds.  The Santa Clara River Watershed is the least urbanized of the watersheds under the 
Core Monitoring program.   
 
It is also indicated on Figures 10-6 through 10-8, that the highest annual mean concentrations for 
dissolved and total copper, lead and zinc for several watersheds occurred in 1997-1998.  As 
shown on Figure 10-9, the highest monthly rainfall, as recorded at the Los Angeles Civic Center, 
was observed in February 1998.  The higher intensity storms recorded for that period may have 
resulted in the mobilization and transport of greater sediment/particle loads into the watersheds 
that likely resulted in higher copper and other metal concentrations at the MES.  For that high 
rainfall year, total and dissolved copper, lead and zinc concentrations were highest in the Los 
Angeles River Watershed, followed by the Ballona Creek and Coyote Creek Watersheds.   
 
Exceedances of the WQO for total and dissolved lead, copper and zinc were observed regionally 
in all the watersheds monitored with the exception of the Santa Clara River and Malibu Creek 
Watersheds.  Figure 10-10 presents the ratio of the mean concentrations to the WQO adjusted for 
hardness.  As presented graphically in Figure 10-10, the highest WQO ratios for all constituents 
were observed for the Los Angeles River.  The Los Angeles River had much higher ratios for 
total and dissolved lead than the other watersheds, suggesting that there is a possible source of 
lead upstream of the mass emission station. The Dominguez Channel, Ballona Creek and Coyote 
Creek Watersheds had the next highest WQO ratios.  Dominguez Channel had higher ratios for 
total and dissolved copper and zinc, while Ballona Creek and Coyote Creek had higher WQO 
ratios for total and dissolved lead.  The San Gabriel River followed with the next highest WQO 
ratios and the Santa Clara River and Malibu Creek Watersheds had the lowest WQO ratios for all 
constituents.  The ranking of the magnitude of these WQO ratios for lead, copper and zinc 
appeared to correspond to the percentage of urbanization of the watersheds.  Watersheds with a 
greater percentage of urbanization resulted in higher WQO ratios.  This relationship is presented 
on Figure 10-11.   
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Figure 10-6.  Annual Mean Dissolved and Total Copper Concentrations, 1994-2005 Wet 
and Dry Weather Monitoring. 
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Figure 10-7.  Annual Mean Dissolved and Total Lead Concentrations, 1994-2005 Wet and 

Dry Weather Monitoring. 
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Figure 10-8.  Annual Mean Dissolved and Total Zinc Concentrations, 1994-2005 Wet and 
Dry Weather Monitoring. 
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Figure 10-9.  Monthly Rainfall Recorded at the Los Angeles Civic Center. 
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Figure 10-10.  Regional Water Quality Ratios for Copper, Lead, and Zinc. 
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Figure 10-11.  Relationship between Percent Urbanization and Water Quality Ratios for 

Copper, Lead and Zinc (Total and Dissolved). 
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No trends (increasing or decreasing over time) in the annual mean concentrations as measured at 
the MES were observed for copper, lead and zinc on a watershed basis with the exception of 
Dominguez Channel.  Figure 10-12 provides trend analysis scatterplots for those metals where a 
trend in mean concentrations at the MES was observed by watershed.  These trends were 
discussed in the individual watershed sections of this report, but are presented here to provide a 
regional summary of observed trends.  An increasing trend in total lead concentrations was 
observed in the Dominguez Channel based on the annual mean concentrations measured at the 
MES.  The annual data at this MES is however limited to four annual sampling periods.   
 
An increasing trend in total selenium concentrations and a deceasing trend in dissolved 
chromium concentrations were observed in Malibu Creek as shown on Figure 10-12.  Neither of 
these metals annual mean concentration exceeded the WQO.  An additional trend indicated in the 
annual mean results for Malibu Creek is a decrease trend in turbidity.  An increasing trend in 
annual mean boron concentrations is observed for the San Gabriel River Watershed.  No current 
WQO exists for boron.  Finally, there is an observed increase trend in alkalinity in the Los 
Angeles River.  Increases in alkalinity decrease the bio-availability of metals.  The WQO for 
metals are adjusted for hardness.  As discussed above, the highest WQO ratios for metals are 
observed for the Los Angeles River. 
 
Pesticides 
The only pesticide that was detected above its WQO as part of the wet and dry weather Core 
Program monitoring was diazinon.  Figure 10-13 presents the annual mean concentrations of 
diazinon for each of the watersheds.  As shown on Figure 10-13, the WQO was exceeded in 
2001-2002 in the Dominguez Channel and Coyote Creek Watersheds based on the annual mean 
of the samples collected at the MES.  The overall highest annual concentrations of diazinon were 
observed during this period followed by the 2004-2005 period.  Diazinon exceeded the WQO in 
only one other annual mean at the Santa Clara River MES during 2004-2005.   
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Figure 10-12.  Summary of Observed Trends in Annual Mean Concentrations, 1994-2005 

(where available) – Blue is Wet Weather – Red is Dry Weather Results. 
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Figure 10-13.  Annual Mean Diazinon Concentrations, 1994-2005 Wet and Dry Weather 

Monitoring. 
 
 
Other Trends 
Other notable trends that were observed in mean annual concentrations include decreasing 
concentration in total petroleum hydrocarbons (TPH) for the MES for Ballona Creek, Coyote 
Creek and Santa Clara River Watersheds.  These trend plots are shown on Figure 10-14.   
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Figure 10-14.  Observed Trends in TPH Annual Mean Concentrations, 1994-2005 (Blue is 
Wet Weather Results – Red is Dry Weather Results). 
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Isolated trends that were also highlighted in the individual watershed sections include an 
increasing trend in oil and grease concentrations in the San Gabriel River Watershed.  Also 
observed in this watershed, based on the mean annual concentrations, is a decrease in BOD.  
These trends are presented on Figure 10-15.  Finally, an increased trend in MBAS is observed for 
the Ballona Creek Watershed as indicated on Figure 10-15.  These trends appear to be isolated 
for these noted watersheds and do not indicate a regional trend.   
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Figure 10-15.  Summary of Other Observed Trends in Annual Mean Concentrations, 1994-
2005 (Blue is Wet Weather Results – Red is Dry Weather Results). 

 

RB-AR48598



Final Report August 2005
 

Weston Solutions, Inc. 10-17
 

10.1.2 ANOVA Results 
 
ANOVA was used to determine differences between MES for the COCs and other key 
constituents.  The term analysis of variance is sometimes a source of confusion.  In spite of its 
name, ANOVA is concerned with differences between means of groups, not differences between 
variances.  The analysis uses variances to detect whether the means are different.  The ANOVA 
determines the variation (variance) within the groups that are being compared (e.g., monitoring 
stations), then compares that variation to the differences between the groups, taking into account 
how many subjects there are in the groups.  If the observed differences between the means of 
groups are larger than those expected by chance relative to the underlying variance, statistical 
significance is achieved.  For this report, each of the COC and key constituents that were 
observed in any sample above the MDL was tested by ANOVA.  The bacteriological measures 
were log10 transformed for this analysis.   
 
The results of the ANOVA analyses, performed on the 1994-2005 wet and dry weather 
monitoring results from the MES, indicate that there were statistically significant differences (p < 
0.05) between mean station concentrations for 31 of the 61 constituents analyzed.  ANOVA 
results with comparisons of the mean values for significant test results are shown in Figure 
10-16.  The probability value of the ANOVA for each of the COC and key constituents are 
shown next to the corresponding test.  Probabilities (Prob > F) less than 0.05 indicate statistically 
significant differences between stations.  Watersheds with the same color line under the mean 
values designate those MES that were not significantly different from each other.  Conversely, 
stations without the same color line were significantly different from each other.  These 
groupings may also overlap with one another resulting in some watersheds being in multiple 
groups.  For example, the mean value for alkalinity (first constituent listed) for Malibu Creek is 
significantly different than the other watersheds as shown by the red bar only under Malibu 
Creek (MC).  The next grouping shown by the green bar indicates the means for San Gabriel 
River (SGR), Santa Clara River (SCR), Ballona Creek (BC), Coyote Creek (CC) and Los 
Angeles River (LAR) are not significantly different from one another, and are therefore grouped 
together.  Malibu Creek and the Dominguez Channel (DC) are outside this group.  Dominguez 
Channel is however grouped with three other watersheds as indicated by the yellow bar.  From 
this analysis, one can distinguish characteristics common or significantly different on a cross-
watershed basis. 
 
 
Constituent Prob > F Mass Emission Station Means 

  MC SGR SCR BC CC LAR DC 
Alkalinity <0.001 175.8 91.5 91.2 81.3 77.2 52.4 37.0 

  SGR LAR CC DC BC MC SCR 
Ammonia 0.001 1.1 0.8 0.8 0.7 0.6 0.2 0.2 

  MC SCR SGR CC BC LAR DC 
Bicarbonate <0.001 201.4 147.6 97.8 85.0 72.8 58.4 42.4 

  LAR CC SGR BC SCR DC MC 
BOD 0.041 27.7 24.0 23.9 20.9 17.7 14.7 9.9 
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Constituent Prob > F Mass Emission Station Means 
  MC SCR SGR CC BC LAR DC 

Calcium <0.001 107.0 54.7 43.9 31.1 25.5 22.6 13.5 

  MC SGR SCR CC BC DC LAR 
Chloride <0.001 106.6 59.8 40.5 33.8 30.1 20.3 19.6 

  MC SGR SCR BC CC LAR DC 
Hardness <0.001 570.0 175.4 157.1 129.3 117.9 80.4 55.5 

  MC SCR SGR CC BC LAR DC 
Magnesium <0.001 69.0 17.7 13.5 9.4 9.0 6.2 3.9 

  CC SGR LAR DC BC SCR MC 
NH3-N 0.004 0.78 0.75 0.69 0.64 0.50 0.21 0.18 

  MC SGR CC LAR SCR BC DC 
Nitrate <0.001 13.1 11.9 5.8 4.9 4.0 3.3 3.2 

  MC SGR CC LAR SCR BC DC 
Nitrate-N <0.001 3.0 2.7 1.3 1.1 0.9 0.8 0.7 

  MC SGR CC SCR BC LAR DC 
pH <0.001 8.00 7.56 7.34 7.33 7.26 7.05 6.86 

  MC SCR SGR LAR CC BC DC 
Potassium <0.001 6.7 6.1 5.9 4.3 4.2 3.5 3.2 

  MC SGR SCR CC BC LAR DC 
Sodium <0.001 101.8 43.2 43.1 37.9 19.6 19.0 17.3 

  MC SGR SCR CC BC LAR DC Specific 
Conductance <0.001 1662.2 579.4 452.5 411.9 365.6 253.0 194.8 

  MC SCR SGR CC BC LAR DC 
Sulfate <0.001 428.2 87.7 86.1 58.8 47.4 29.0 15.7 

  MC SGR SCR CC BC LAR DC Total Dissolved 
Solids <0.001 1081.2 360.2 298.3 264.7 232.6 161.4 127.6 

  CC LAR SCR DC SGR MC BC Total Organic 
Carbon 0.020 15.9 13.8 13.3 12.9 9.9 9.9 9.7 

  SCR LAR CC MC SGR BC DC 
<0.001 1727.0 393.4 379.8 355.9 262.9 227.0 175.7 

Total Suspended 
Solids 
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Constituent Prob > F Mass Emission Station Means 
  LAR BC CC DC SCR SGR MC 

TPH <0.001 2.2 2.2 1.1 0.6 0.5 0.5 0.2 

  SCR MC SGR LAR CC BC DC 
Turbidity 0.029 214.0 122.2 113.4 97.4 74.4 50.9 29.6 

  SCR CC LAR BC MC SGR DC Volatile 
Suspended Solids 0.005 153.7 74.9 66.3 58.8 42.3 42.0 40.6 

  LAR CC BC SGR SCR MC DC 
Fecal Coliform 0.015 576,580 316,384 260,020 137,337 101,035 43,563 41,867 

  BC LAR CC DC SCR SGR MC Fecal 
Enterococcus 0.003 270,973 254,937 169,158 126,660 119,311 55,272 24,928 

  LAR BC CC SCR DC SGR MC Fecal 
Streptococcus 0.024 515,534 382,121 230,784 184,046 159,198 147,440 75,419 

  LAR CC BC SGR SCR MC DC 
Total Coliform 0.006 1,445,967 842,269 808,526 616,742 277,267 197,653 197,355 

  MC SCR SGR LAR BC CC DC 
Dissolved Boron <0.001 389.1 273.0 176.8 171.9 162.2 146.8 142.4 

  MC BC LAR CC DC SCR SGR Dissolved 
Selenium <0.001 4.9 2.9 2.5 2.4 2.3 2.3 2.3 

  LAR DC CC BC SCR MC SGR 
Total Copper 0.035 43.7 33.0 23.6 22.9 22.8 17.5 15.8 

  LAR MC SCR CC SGR DC BC 
Total Nickel 0.020 15.9 14.8 13.7 9.4 8.1 7.5 6.7 

  MC BC CC LAR SGR DC SCR 
Total Selenium <0.001 5.3 2.8 2.8 2.6 2.5 2.4 2.2 

Constituents with non-significant results: 
COD 
Cyanide 
Dissolved Oxygen 
Dissolved Phosphorus 
Fluoride  
Kjedahl-N 
 

MBAS 
Nitrite-N 
Oil and Grease 
Total Phosphorus 
Diazinon 
 

Dissolved Aluminum 
Dissolved Antimony 
Dissolved Arsenic 
Dissolved Barium 
Dissolved Chromium 
Dissolved Copper 
Dissolved Iron 
Dissolved Lead 
Dissolved Nickel 
Dissolved Zinc 

Total Aluminum 
Total Antimony 
Total Arsenic 
Total Barium 
Total Boron 
Total Chromium 
Total Iron 
Total Lead 
Total Zinc 
  

 
Figure 10-16.  Results of Mass Emission Stations Combined Annual Means (1994-2005) 

Comparisons by Analysis of Variance (ANOVA). 

RB-AR48601



Final Report August 2005
 

Weston Solutions, Inc. 10-20
 

The means of several constituents measured at the Malibu Creek MES were significantly 
different compared to the other MES.  These constituents included alkalinity, calcium, chloride, 
hardness, magnesium, sodium, specific conductance, sulfate, and total suspended solids.  This 
comparison indicates a greater mean concentration in mineral salts and ions in wet and dry 
weather runoff at the Malibu Creek MES.  This may indicate a contribution from natural 
minerals from groundwater seepage that contains higher dissolved mineral concentrations 
potentially due to natural geologic sources within this watershed compared to the other 
watersheds in the County.  Further evaluation of any potential differences in geology and soil 
types within the Malibu Creek Watershed is needed to draw any definitive conclusions.   
 
Also indicated by the ANOVA comparisons include a grouping of the watersheds that include 
Malibu Creek, San Gabriel River and Coyote Creek with regard to higher mean values for nitrate 
and nitrate-N.  The mean for these watersheds was significantly different than the other 
watersheds.  The mean for Malibu Creek MES was the highest of the watersheds.  Higher nitrate 
concentrations could be the result of greater use of fertilizers in agricultural, golf courses or 
nursery activities, and seepage from in-ground septic systems near and up-stream of the MES.  
Further evaluation of land use near and upstream of the MES at these watersheds compared to 
the others is needed to determine if the higher means at these MES can be correlated to land 
activities upstream of the MES.   
 
The highest mean for the related parameters of total suspended solids, turbidity and volatile 
suspended solids is identified for the Santa Clara River Watershed.  The mean for total 
suspended solids and volatile suspended solids was significantly different than the means for all 
the other watersheds.  Santa Clara River Watershed was grouped with Malibu Creek, San Gabriel 
River and Los Angeles River Watersheds for turbidity.  The higher suspended solids and 
turbidity mean concentrations for the Santa Clara River may be associated with the mobilization 
and suspension of small clay and silt size particles during larger storm events through stream 
bank erosion and from disturbed lands in this largely undeveloped watershed.  Studies being 
conducted in the Santa Clara River Watershed include the impact of new development and peak 
discharge impacts.  The results of these studies may indicate a correlation with the higher 
suspended solids found at the MES compared to the more urbanized watersheds of the County.   
 
The bacterial indicators for the watersheds monitored all possess mean values well above the 
WQO as discussed previously and the combined means are not significantly different between 
the watersheds for fecal streptococcus and total coliform.  The combined mean for fecal 
enterococcus indicated a grouping of two sets of watersheds; one group with the highest means 
from Ballona Creek and Los Angeles River Watersheds, and the second grouping with the lowest 
mean for Malibu Creek.  These comparisons confirm previously discussed results in that the 
highest mean concentrations correspond to the more urbanized watersheds, and these are 
statistically different from the less developed watersheds with regard to bacterial indicators.  
However, these indicators are high throughout all the watersheds.   
 
There were no significant differences as indicated in the ANOVA comparisons between the 
annual means for the watersheds monitored for the metal COCs previously discussed (lead, 
copper and zinc). 
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10.1.3 Cluster Results 
 
Multivariate cluster analysis was applied to the annual mean concentrations of the COCs and key 
constituents for the years from 1994 to 2005, for which data is available, measured at the MES in 
each of the watersheds monitored.  This approach groups the watershed MES for the specific 
annual mean by the commonality of the COC concentrations found at each one.  Likewise, it 
groups the COCs according to similar concentrations at the MES.  Prior to the analysis the 
bacteriological measures were log10 transformed and the data for each COC was standardized by 
the overall mean value for each COC and key constituent.  Constituents that were not 
consistently measured were excluded from the analysis.   
 
Cluster analyses are performed to determine the degree of similarity among watersheds and/or 
monitored year relative to the COC concentrations for those years monitored.  They can be 
useful in assessing the characteristics of a watershed in relation to a year’s stormwater 
characteristics as well as providing information on the inter-relationships of the COCs.  Figure 
10-17 presents the cluster analysis for the annual means from 1995 to 2005 (for the years that 
data is available) for wet and dry weather sampling at the MES for each watershed monitored.  
The results of the wet and dry weather sampling are presented separately to determine if 
similarities exist that are specific to the wet or dry weather monitoring.  The size of the square in 
each cell of the table was determined by the value of the COC at each MES and monitored year 
compared to the mean value for that COC for all stations and all years monitored.  Thus, large 
squares represent values that were greater than the mean COC value and small squares represent 
values that were less than the mean.  The colored boxes indicate the COC groups that best-define 
each MES and/or monitored year cluster group.   
 
As highlighted by color in the lower right corner of Figure 10-17, there is a cluster for both wet 
and dry weather sampling at the Malibu Creek MES corresponding to higher concentrations 
compared to the overall mean for the constituents of ammonia, nitrate, nitrate-N, sulfate, total 
dissolved solids, specific conductance, hardness and chloride.  This finding correlates to the 
conclusions for the Malibu Creek Watershed based on the ANOVA analysis discussed in the 
previous subsection.  This cluster appears to also include numerous dry weather annual means 
for most of the other watersheds.  Nutrients and constituents related to dissolved minerals are 
clustered with the Malibu Creek Watershed possibly due to potentially higher nitrate and 
dissolved minerals in groundwater seepage.  The cluster around dry weather sampling at the 
various MES likely corresponds to a larger load of nutrients and dissolved mineral salts during 
dry weather flows.   
 
Clusters for numerous COCs and key constituents are observed across watersheds, with the 
exception of Malibu Creek Watershed, for the 2004-2005 and 1997-1998 annual wet weather 
sampling.  As previously presented in Figure 10-9, the greatest monthly precipitation occurred in 
these same years.  High peak and intensity storm events result in greater mobilization and 
transport of sediment and particles that can increase turbidity, suspended solids, BOD and total 
metals when compared to the overall mean.  Clusters are observed across multiple watersheds for 
the wet weather sampling for BOD, COD, turbidity, total and total volatile suspended solids, 
total iron, bacterial indicators, total and dissolved phosphorus, total copper, and total zinc.  This 
analysis indicates that the high intensity and long-duration storm events, as experienced in the 
monitoring years 1997-1998 and 2004-2005, result in some of the greatest overall impacts to 
water quality as measured at the MES.  
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Figure 10-17.  Cluster Analysis for Annual Means from 1995 to 2005. 
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10.1.4 Relationships/Trend Analysis Between TSS and COC 
 
Trends between TSS and selected COCs and key constituents, primarily metals, is presented in 
this subsection. The current permit requires an evaluation of TSS with the Core Monitoring data 
results to identify relationships between TSS and COC.  Because metals often bind to sediment 
that is carried by urban runoff, increased sediment load that can be indicated by greater TSS, 
may correspond to an increase in total metal concentrations.  This would be expected for metals 
with a greater affinity to adsorb with sediment particles in stormwater.  The following discussion 
focuses on the evidence of trends in TSS with total and dissolved concentrations of twelve metal 
constituents.   
 
Figures 10-18 to 10-21 present a regional comparison between TSS concentrations and total and 
dissolved metal concentrations.  The results are plotted using the wet and dry weather core 
sampling data at the MES, and represent annual mean concentrations.  Where a trend is indicated 
based on statistical comparison of the TSS results with the metal concentrations, the points are 
identified in red.  Figures 10-18 to 10-21 provide a legend for the symbols used in these graphs 
that correspond to the specific watersheds.  
 
As shown on Figures 10-18 to 10-21, an increasing or decreasing trend is statically indicated for 
the Santa Clara River Watershed for total chromium, iron, lead and arsenic.  A trend is also 
indicated for this watershed for dissolved copper and boron.  The greatest number of trends was 
identified for the Santa Clara River Watershed compared to the other watersheds.  The Santa 
Clara River Watershed is the least urbanized of the watersheds in the County.  These results may 
indicate that correlations between TSS and metal concentrations are evident in the Santa Clara 
River Watershed possibly due to less diverse sources of metals within the watershed and a better 
correlation between sediment load and total metal concentrations in stormwater.   
 
Trends were also observed for the Coyote Creek Watershed for total and dissolved nickel, and 
the Dominguez Channel Watershed for dissolved nickel and total and dissolved antimony.  A 
trend was also indicated for the San Gabriel River Watershed for total barium and arsenic.  These 
trends are noted by the red highlighted symbols on Figures 10-18 to 10-21. 
 
A regression analysis was also conducted to determine if a relationship exists between TSS and 
diazinon based on the annual means for all the watersheds.  No trends were identified.   
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Figure 10-18.  Regional Trend Analysis of TSS and Copper, Iron, and Lead Concentrations 
(Red Symbols Indicate Significant Trend). 
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Figure 10-19.  Regional Trend Analysis of TSS and Nickel, Selenium, and Zinc 

Concentrations (Red Symbols indicate Significant Trend). 

RB-AR48607



Final Report August 2005
 

Weston Solutions, Inc. 10-26
 

0 1000 2000 3000
TSS (mg/L)

0

40

80

120

160

D
is

so
lv

ed
 B

ar
iu

m
 (u

g/
L)

0 1000 2000 3000
TSS (mg/L)

0

100

200

300

To
ta

l B
ar

iu
m

 (u
g/

L)

0 1000 2000 3000
TSS (mg/L)

0

400

800

1200

D
is

so
lv

ed
 B

or
on

 (u
g/

L)

0 1000 2000 3000
TSS (mg/L)

0

400

800

1200

1600

2000

To
ta

l B
or

on
 (u

g/
L)

0 1000 2000 3000
TSS (mg/L)

0

4

8

12

16

D
is

so
lv

ed
 C

hr
om

iu
m

 (u
g/

L)

0 1000 2000 3000
TSS (mg/L)

0

10

20

30

40

To
ta

l C
hr

om
iu

m
 (u

g/
L)

Ballona Creek
Coyote Creek

Los Angeles River
Malibu Creek

San Gabriel River
Dominguez Channel

Santa Clara River

 
Figure 10-20.  Regional Trend Analysis of TSS and Barium, Boron, and Chromium 

Concentrations (Red Symbol indicates Significant Trend). 
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Figure 10-21.  Regional Trend Analysis of TSS and Aluminum, Antimony, and Arsenic 

Concentrations (Red Symbol indicates Significant Trend). 
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10.1.5 Relationships Between Toxicity and COC 
 
Toxicity has been measured during the 2002-2003, 2003-2004, and 2004-2005 monitoring years 
for Ceriodaphnia dubia survival and reproduction and for sea urchin fertilization.  Table 10-1 
summarizes the results of this sampling.  

Table 10-1.  Summary of Toxicity Test Results for 2002-2005. 
Mass Emission Station Wet/ 

Dry 
Event 

 
Date 

San 
Gabriel 
River 

Coyote 
Creek 

Los 
Angeles 

River 
Dominguez 

Channel 
Ballona 
Creek 

Malibu 
Creek 

Santa 
Clara 
River 

Ceriodaphnia dubia survival (NOEC %) 
10/10/2002 100 100 100 100 100 100 100 
4/23/2003 100 100 100 100 100 100 100 

10/28/2003 100 100 100 100 100 100 100 
1/13/2004 NA 100 100 100 100 100 100 
6/22/2005 100 100 100 100 100 100 100 

Dry 

7/6/2005 100 100 100 100 100 100 100 
11/8/2002 100 13 100 50 100 100 100 

12/16/2002 100 100 100 100 100 100 100 
10/31/2003 100 100 100 100 100 100 50 
2/2/20041 100 100 100 100 100 100 100 

10/17/2004 100 100 50 50 100 100 100 

Wet 

10/26/2004 100 25 100 50 100 100 100 
Ceriodaphnia dubia reproduction (NOEC %) 

10/10/2002 100 100 100 100 100 100 100 
4/23/2003 100 100 100 100 100 100 100 

10/28/2003 100 100 100 100 100 100 100 
1/13/2004 NA 100 100 100 100 100 100 
6/22/2005 <6.25 100 100 6.25 6.25 100 12.5 

Dry 

7/6/2005 100 100 100 100 100 50 6.25 
11/8/2002 100 12.5 100 50 100 100 100 

12/16/2002 100 100 100 100 100 100 100 
10/31/2003 100 100 100 100 100 100 100 
2/2/20041 100 100 100 100 100 100 100 

10/17/2004 100 100 100 100 100 12.5 100 

Wet 

10/26/2004 100 25 100 100 6.25 100 100 
Sea urchin fertilization (LC50 %)  

4/23/2003 >100 >100 >100 >100 >100 >100 >100 
10/28/2003 >100 >100 45 >100 >100 >100 >100 
1/13/2004 NA 29 45 86 >100 >100 >100 
6/22/2005 >50 >50 46 >50 >50 >50 >50 

Dry 

7/6/2005 >60 >60 56 >60 >60 >60 >60 
11/8/2002 >100 86 >100 >100 69 >100 >100 

12/16/2002 >100 >100 >100 >100 >100 >100 >100 
10/31/2003 >100 >100 >100 >100 >100 >100 >100 
2/2/20041 >100 74 78 68 83 >100 >100 

10/17/2004 >61 >61 >61 >61 >61 >61 >61 

Wet 

10/26/2004 >57 >57 >57 >57 >57 >57 >57 
NA = Not Available 
1 Chemistry data not available for comparison with these results 

 
 
As evident in Table 10-1, few samples produced a toxic response and there were no strong 
patterns for the toxic responses observed for Ceriodaphnia (NOEC concentrations below 100).  
Dry weather samples did not show reduced survival or reproduction in any of the events.  Wet 
weather samples showed a toxic response for survival in three samples from Dominguez 
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Channel, two samples from Coyote Creek, and one sample each from Los Angeles River and 
Santa Clara River.  Fewer toxic responses were observed for reproduction; those were found in 
Ballona Creek, Coyote Creek, Dominguez Channel, and Malibu Creek.   
 
Sea urchin fertilization tests had toxic responses (shown by LC50 concentrations less than 100) in 
both dry and wet weather in Los Angeles River, Dominguez Channel, Ballona Creek, and 
Coyote Creek.  The results for Los Angeles River indicate a persistent toxic response for the dry 
weather samples.  In accordance with the permit, a Toxicity Identification Evaluation (TIE) was 
performed. 
 
The first dry weather sample of S-10 (Los Angeles River Wardlow) collected on June 28, 2005 
resulted in a Toxic Unit Chronic (TUc) of 2.19 for sea urchin fertilization.  This value exceeded 
the Permit requirement of 1 TUc and indicated the presence of significant toxicity within the 
sample.  Based on these results, a Toxicity Identification Evaluation (TIE) was conducted on 
sample S-10 to investigate the sources of toxicity within the sample.  The second dry weather 
sampling event was collected shortly after the first (7 days) on July 6, 2005.  This sample was 
utilized for the TIE testing summarized below.  In addition, the standard test performed on the 
second dry weather sample of S-10 resulted in a TUc of 1.80, indicating that there was not a 
significant change in the toxicity of the sample between the two events. 
 
A Phase I TIE was initiated on sample S-10 on July 7, 2005.  In summary, the Phase I TIE 
included the following manipulations; baseline (unmanipulated), centrifugation, C-18 solid phase 
extraction, sodium thiosulfate addition, EDTA addition, and methanol elution (C-18 add-back).  
The results of the TIE performed on sample S-10 are summarized in Table 10-2. 
 

Table 10-2.  Results of the Toxicity Identification Evaluation Performed on Sample S-10 
(Los Angeles River Wardlow) July 7, 2005 

 
Sample Manipulation Mean Percent Fertilization  

Relative to Treatment Blank 
Baseline (Unmanipulated) 66.8 
Centrifugation 55.2 
C-18 Filtration 76.6 
Sodium Thiosulfate 10 mg/L 66.1 
Sodium Thiosulfate 25 mg/L 73.7 
EDTA 3 mg/L 107.1 
EDTA 8 mg/L 108.4 
MeOH (C-18 add-back) 100.3 

 
The EDTA (Ethylenediaminetetraacetic Acid) manipulation appears to have removed a majority 
of the toxicity observed in sample S-10 to urchin fertilization.  The results of this treatment 
indicate that metal toxicity is likely to be responsible for the reduction in urchin fertilization. 
 
A preliminary review of the water quality results for constituents measured in the Los Angeles 
River mass emission station indicate that copper has been present in the sample at levels known 
to impact urchin fertilization.  Table 10-3 summarizes the measured levels of copper with effect-
based responses.  Differences, however, lie in the amounts of dissolved and total amounts of this 
metal within the sample.  The TIE manipulation with sodium thiosulfate (STS) also has the 
ability to remove metal toxicity, especially that of copper (Hockett and Mount 1996).  It should 
be noted that this data comes from experiments conducted in freshwater and that saltwater 
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manipulations (as in this case) offer differences in complexation due to the high ionic content of 
salt water.  The STS manipulation in thie evaluation only slightly improved sea urchin 
fertilization at the 25 mg/L concentration.  This information may indicate that copper is not the 
sole contributor to toxicity.  EDTA has the greatest affinity for removing the toxicity of copper, 
lead, cadmium, nickel and zinc.  Copper, zinc and lead have historically been detected at levels 
exceeding the water quality criterion under the Permit.  These and other metals routinely 
measured in the Los Angeles River mass emission sample do not appear to be present in toxic 
amounts by themselves.  This does not account for synergistic effects that may be occurring 
between the multiple compounds found in the sample.  Cationic surfactants are also removed by 
the EDTA addition; however, the low levels of surfactants observed in this sample indicate that 
surfactant toxicity is unlikely. 
 

Table 10-3.  Copper Results Measured at the Los Angeles River Mass Emission Site 
Compared to Laboratory Responses. 

 
 

Constituent 
Measured Values 

(October 2004 – March 2005)1 
(µg/L) 

 
Laboratory Mean EC50 

(µg/L) 

 
Literature Mean LC50 

(µg/L)2 
Dissolved Copper 5.36-10.80 37.5 18 
Total Copper 14.50-41.50   
1Range of 6 sample events 
2Obtained from the EPA Ecotox database 
 
 
Regressions were performed to look for relationships between toxicity results and constituents 
measured in the water.  Analyses of the constituents in the water was not done for one event, 
therefore the samples collected on February 2, 2004 were not included in the analysis.  No 
significant regressions were found in the analysis.  In some instances, thresholds of chemical 
concentrations are involved with toxicity whereby the organisms do not respond negatively until 
a certain chemical level is reached.  Concentrations of constituents above a specific threshold 
may no longer illicit a linear response in organism toxicity.  Consequently, these constituents 
detract from the regression model.  Therefore, a second method, threshold analysis, was used to 
test relationships for constituents with established thresholds.  The threshold analysis uses 
constituent levels reported to be toxic in the literature where available and compares them to 
constituent levels in the stormwater samples.   
 
Survival of test organisms can be influenced by pesticides in urban runoff.  The lowest literature 
value for diazinon found to be toxic to a species related to Ceriodaphnia is 0.26 µg/L (21-day 
NOEC for D. magna) (Vershueren 1983).  Diazinon at this concentration does not appear to be a 
factor in reduced survivorship in this program.  Diazinon was observed above 0.26 µg/L on four 
occasions; only one of these had a NOEC value below 100% for Ceriodaphnia survival.  The 
other six toxic responses for survival were in samples with concentrations well below this 
threshold value.   
 
Indications of thresholds that may affect Ceriodaphnia survival were found only for dissolved 
copper and zinc (Figure 10-22).  No confirmatory results could be found in the literature; but 
based on the observed results, concentrations of dissolved copper above 10.5 µg/L and dissolved 
zinc above 70 µg/L may be contributing to toxicity in the wet weather stormwater samples.   
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Figure 10-22.  Relationships between Ceriodaphnia survival and dissolved copper and zinc. 
 
 
10.2 Stormwater Modeling – Pollutant Loading Estimates 
 
This subsection presents the estimated pollutant loadings for both wet and dry weather for the 
current monitored year (2004-2005) and also presents loading estimates for several COC for the 
monitoring years from 2002 to 2005.  The pollutant loadings are based on the Event Mean 
Concentrations determined from the MES data and the flow data as measured at the MES.  
Hydrographs for the 2004-2005 monitoring program are provided in Appendix G. 
 
Loading estimates for all the mass emissions stations based on the concentrations detected and 
flow measurements obtained for the 2004-2005 monitoring period are presented graphically in 
Appendix H.  Figures 10-23 through 10-26 present the estimated mean loadings on a per acre 
basis based on the 2004-2005 results for the constituent groups of bacteriological indicators, 
metals, nutrients and solids.  The loadings per acre are presented using a log scale. Figures 10-23 
through 10-26 provide further data for comparing loadings to predominant land use in the 
different watersheds.  As was indicated by the previously discussed comparison of water quality 
exceedance ratios for constituents associated with urban runoff to the predominant land use, 
loadings per unit area estimates for these constituents of concern should be higher for more 
urbanized watersheds.  In contrast, the loading estimates per acres for these constituents should 
be lower for watersheds that have a greater percentage of the total drainage area designated as 
vacant land.  Watersheds that are characterized by a higher percentage of total area with a vacant 
land use include Malibu Creek, Santa Clara River and the upper reaches of the San Gabriel River 
WMA.  These WMAs would therefore be expected to have lower loadings per acre for 
constituents that have been found to exceed WQO in the more urbanized watersheds.  These 
constituents include bacteriological indicators and total copper, lead and zinc. Figures 10-23 
through 10-26 provides the percentage of total drainage area that has been designated as un-
developed (vacant) and the urbanized percentage to allow for comparison with the plotted 
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loadings per acre. A comparison of the loadings by constituent group for this current monitoring 
period is summarized as follows: 
 

• Bacteriological Indicators (total and fecal coliforms and enterococcus) – The mean 
total loading estimates for all three indicators were highest for the Los Angeles River 
followed by Coyote Creek.  The total loads for all the other MES were lower and similar 
in totals, with the exception of Malibu Creek, which was the lowest.  As presented on 
Figure 10-23, the mean total loadings for the bacteriological indicators on a per acre basis 
indicate that the Los Angeles River, Coyote Creek, Dominguez Channel and Ballona 
Creek had the highest loadings per acre, and correspond to more urbanized watersheds.  
The lowest loadings per acre were determined for Malibu Creek, Santa Clara River and 
San Gabriel River Watersheds that are characterized by a greater percentage of vacant 
land of the total drainage area.  The results of the loading estimates on a per acre basis 
indicate a correlation between higher loadings per acre for more urbanized watersheds 
compared to watersheds with higher percentages of total drainage area that remains 
undeveloped (vacant). 
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Figure 10-23.  Loading Estimates Per Acre – Bacteriological Indicators – 2004-2005  

Mean Loadings. 
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• Metals (total copper, lead and zinc) - The mean total loading estimates for all three 
metals were highest for the Los Angeles River followed by Coyote Creek and Ballona 
Creek MES.  The total loads for all the other MES were lower and similar in totals, with 
the exception of Malibu Creek, which was the lowest.  These results are similar to those 
of the bacteriological indicators which represent constituents often associated with urban 
runoff.  As discussed previously, the source of these metals is often identified with non-
point urban sources that include vehicle emissions and wear of automobile tires and brake 
pads. As presented on Figure 10-24, the mean total loadings for total copper, lead and 
zinc on a per acre basis indicate that Dominguez Channel and Ballona Creek have the 
highest loadings per acre, followed by the Los Angeles River and Coyote Creek, which 
corresponds to more urbanized watersheds.  The lowest loadings per acre were 
determined for Malibu Creek, Santa Clara River and San Gabriel River Watersheds that 
are characterized by a greater percentage of vacant land of the total drainage area.  The 
results of the loading estimates on a per acre basis for total copper, lead and zinc indicate 
a correlation between higher loadings per acre for more urbanized watersheds compared 
to watersheds with higher percentages of total drainage area that remains undeveloped 
(vacant). These results correlate with the loadings per acre for the bacterial indicators, 
and are also consistent with the findings of the comparison of the water quality 
exceedance ratio for these constituents to the percent urbanization within the WMA 
monitored.   
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Figure 10-24.  Loading Estimates Per Acre – Metals – 2004-2005 Mean Loadings. 

 

RB-AR48615



Final Report August 2005
 

Weston Solutions, Inc. 10-34
 

• Nutrients (total phosphorus, Nitrate-N, Kjeldahl-N) – The highest mean loadings for 
nutrients based on the 2004-2005 results from the MES were determined for the Los 
Angeles River, which is the largest monitored watershed in the County.  The total 
nutrient loadings were lower and similar for Coyote Creek, Ballona Creek and San 
Gabriel River.  The lowest total loadings were calculated for Malibu Creek, Dominguez 
Channel and Santa Clara River.  Figure 10-25 presents the loading per acre for nutrients 
based on the mean loads for 2004-2005.  As shown on Figure 10-25, the highest total 
phosphorus per acre was determined for Ballona Creek.  The next set of watersheds that 
are characterized by slightly lower loads per acre included Coyote Creek, Dominguez 
Channel and Los Angeles River.  The lowest was calculated for Santa Clara River. The 
results for nitrogen (Kjeldahl-N) were similar as presented in Figure 10-25.  The highest 
nitrate (as nitrogen) loads per acre were determined for Coyote Creek and Dominguez 
Channel, followed by Malibu Creek.  These results indicate a relatively high load per acre 
estimate for Malibu Creek, compared to more urbanized watersheds such as the Los 
Angeles River.  These results are collaborated by the ANOVA analysis which indicated a 
significant difference in the nutrient results for Malibu Creek.  The potential sources of 
nitrates in the Malibu Creek watershed may include greater use of fertilizer per acre and 
seepage from in-ground septic systems which are prevalent in this watershed. 
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Figure 10-25.  Loading Estimates Per Acre – Nutrients – 2004-2005 Mean Loadings. 
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• Solids (TDS, TSS, TOC) – The highest mean total loadings for TDS were determined for 
the Los Angeles River, however, the total loads were only slightly lower for Ballona 
Creek, Coyote Creek, Malibu Creek and San Gabriel River.  The Los Angeles River is 
the largest monitored watershed in the County.  As presented in Figure 10-26, the highest 
TDS loadings per acre were calculated for Ballona Creek, Malibu Creek, and Coyote 
Creek.  The lowest TDS per acre was indicated for Santa Clara River.  Both Malibu 
Creek and the Santa Clara River Watersheds are the least urbanized.  The much higher 
TDS loadings from Malibu Creek suggest possible greater contributions from natural 
sources such as groundwater seepage into the creek that contains higher dissolved salts 
and metals than in Santa Clara River.  These findings are collaborated by the ANOVA 
and Cluster Analysis results which indicated significant differences in the Malibu Creek 
water quality compared to the other watersheds with regard to TDS and other parameters 
that would suggest these same inputs and sources. 

 
TSS total mean loads were highest for the Santa Clara River and lowest for Malibu 
Creek.  The higher TSS for Santa Clara River may indicate greater suspended sediment 
loads due to erosion of stream banks and disturbed areas.  Special Studies being 
conducted in the Santa Clara WMA are investigating both the impact from development 
and increases in peak discharge.  As presented in Figure 10-26, the mean loading of TSS 
per acre is highest for Ballona Creek, Los Angeles River, Coyote Creek and Santa Clara 
River.  The lowest was for Malibu Creek.  The higher TSS loadings per acre for most of 
these watersheds represent contributions from various urban sources within the more 
urbanized watersheds.  As discussed above, the higher TSS loadings per acre for Santa 
Clara River may be related to erosion.  This is also indicated by a low TDS loading per 
acre compared to the high TSS loading per acre for Santa Clara River, which correspond 
to a larger particle source such as soils (measured by the TDS) compared to dissolved 
constituents (measured by TSS). 
 
The TOC mean loadings for 2004-2005 were highest in the Los Angeles River, followed 
by Coyote Creek and Ballona Creek.  The lowest was for Malibu Creek.  Figure 10-26 
presents the mean loadings per acre for TOC.  As shown on Figure 10-26, the highest 
mean loadings per acre was determined for Coyote Creek, followed by Ballona Creek and 
Dominguez Channel, and then the Los Angeles River.  The lowest was for Santa Clara 
River.  The lower relative loading per acre compared to the total mean loading for the 
Los Angeles River is likely due to large drainage area of this watershed.  The higher TOC 
loadings both as totals and on a per acre basis correspond to greater urbanized areas of 
the total drainage area.  TOC loadings appear to be an indicator of greater urbanization 
within the watershed. 
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Figure 10-26.  Loading Estimates Per Acre – Solids – 2004-2005 Mean Loadings. 

 
 
A comparison of the mean storm loadings of several selected constituents from the 2001/2002, 
2002/03, 2003/2004 and 2004/2005 monitoring seasons is presented in Figure 10-27.  Figure 10-
27 presents the mean total loadings for total copper, total lead, TSS, TDS, total Kjeldahl 
Nitrogen, total phosphorus, fecal coliform and enterococcus coliform for the last four years of 
monitoring.  The total loadings are presented on a log scale.  No overall trends are indicated, 
however, the following observations can be made from the focused data set: 
 

• The greatest total loadings for all the constituents presented were determined for the Los 
Angeles River MES.  The drainage area for this MES is the largest of the watersheds 
monitored. 

 
• No trends in loading were clearly identified and therefore represent the variation in the 

monitored flows over the years presented.  The total flows that were used for the loading 
determinations represent the flows during the sampling period and may not represent the 
actual total flows or magnitude of total flow for that year.  For example, the loadings for 
the most recent year (2004-2005) should be one of the larger loadings due to the high 
total precipitation for this year.  Figure 10-27 does not indicate this conclusion suggesting 
some of the larger storm events were not monitored.   
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Figure 10-27.  Mean Total Loading Estimates– Bacteriological Indicators – Monitoring 

Period of 2002-2005. 
 
 

RB-AR48619



Final Report August 2005
 

Weston Solutions, Inc. 10-38
 

• The metal constituent loadings for Malibu Creek for the year 2003/2004 do not correlate 
with the other years presented.  The loadings were significantly higher than the other 
years monitored.  Further investigation on the cause of this observation is recommended 
based on the body of evidence that indicate that theses loading should be lower in 
comparison to the other watersheds. 

 
 
10.3 Conclusions 
 
The overall conclusions that can be made from this regional assessment include:   
 
Bacterial Indicators - The highest concentrations for the bacterial indicators generally occurred 
at the Los Angeles River and Ballona Creek mass emission stations.  The lowest mean 
concentrations were indicated for Dominquez Channel and Santa Clara River; however, the data 
from these MES was limited (2-3 years).  The regression analysis did not indicate any significant 
trends with regard to the bacterial indicators.  Regionally, these indicators remained well above 
the WQO throughout the watersheds and the monitoring period from 1994-2005.  The regional 
evaluation of the ratios of the mean concentrations to the WQO, indicated that the highest WQO 
ratios were observed for the Los Angeles River, Ballona Creek and Coyote Creek Watersheds.  
The lowest ratios were observed for the Santa Clara River and Malibu Creek Watersheds.  The 
magnitude of the WQO ratios for the bacterial indicators corresponded to the percentage of land 
use that relates to urbanization (use other than vacant lands or recreational uses) of the 
watersheds.  A lower percentage of urbanization resulted in a lower WQO ratio.   
 
The mean total loading estimates for all three bacteriological indicators were highest for the Los 
Angeles River followed by Coyote Creek.  The total loads for all the other MES were lower and 
similar in totals, with the exception of Malibu Creek.  Malibu Creek was the lowest.  The mean 
total loadings for the bacteriological indicators on a per acre basis indicate that the Los Angeles 
River, Coyote Creek, Dominguez Channel and Ballona Creek had the highest loadings per acre, 
and correspond to more urbanized watersheds.  The lowest loadings per acre were determined for 
Malibu Creek, Santa Clara River and San Gabriel River watersheds that are characterized by a 
greater percentage of vacant land of the total drainage area.  The results of the loading estimates 
on a per acre basis indicate a correlation between higher loadings per acre for more urbanized 
watersheds compared to watersheds with higher percentages of total drainage area that remains 
undeveloped (vacant).  The conclusions for the loading estimates are consistent with those 
summarized above regarding a relationship with the magnitude of exceedances with percent 
urbanization. 
 
Metals - The highest mean concentrations for total and dissolved copper, lead and zinc on a 
regional basis were observed in the Los Angeles River.  The lowest concentrations were 
generally observed for the Santa Clara River and Malibu Creek Watersheds.  These two 
watersheds are the least urbanized of the watersheds under the Core Monitoring program.  
Exceedances of the WQO for total and dissolved lead, copper and zinc were observed regionally 
in all the watersheds monitored with the exception of the Santa Clara River and Malibu Creek 
Watersheds.  The highest WQO ratios were observed for the Los Angeles River, followed by the 
Dominguez Channel, Ballona Creek and Coyote Creek Watersheds.  The Santa Clara River and 
Malibu Creek Watersheds had the lowest WQO ratios.  The ranking of the magnitude of these 
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WQO ratios for lead, copper and zinc generally corresponded to a greater percentage of 
urbanization of the watersheds.  It was also indicated that the highest annual mean concentrations 
for dissolved and total copper, lead and zinc for several watersheds occurred in 1997-1998.  This 
year corresponded with the highest monthly rainfall, as recorded at the Los Angeles Civic 
Center.  The higher intensity storms recorded for that period could have resulted in the 
mobilization and transport of greater sediment/particle loads into the watersheds that likely 
resulted in higher copper and other metal concentrations at the MES.   
 
No trends (increasing or decreasing over time) in the annual mean concentrations as measured at 
the MES were observed for copper, lead and zinc on a watershed basis with the exception of 
Dominguez Channel.  An increasing trend in total lead concentrations was observed in 
Dominguez Channel.  The annual data at this MES was however limited to four annual sampling 
periods.   
 
The mean total loading estimates for total copper, lead and zinc were highest for the Los Angeles 
River followed by Coyote Creek and Ballona Creek MES.  The total loads for all the other MES 
were lower and similar in totals, with the exception of Malibu Creek.  Malibu Creek was the 
lowest.  These results are similar to those of the bacteriological indicators which represent 
constituents often associated with urban runoff.  As discussed previously, the source of these 
metals is often identified with non-point urban sources that include vehicle emissions and wear 
of automobile tires and brake pads. The mean total loadings for total copper, lead and zinc on a 
per acre basis indicate that Dominguez Channel and Ballona Creek have the highest loadings per 
acre, followed by the Los Angeles River and Coyote Creek, which corresponds to more 
urbanized watersheds.  The lowest loadings per acre were determined for Malibu Creek, Santa 
Clara River and San Gabriel River watersheds that are characterized by a greater percentage of 
vacant land of the total drainage area.  The results of the loading estimates on a per acre basis for 
total copper, lead and zinc indicate a correlation between higher loadings per acre for more 
urbanized watersheds compared to watersheds with higher percentages of total drainage area that 
remains undeveloped (vacant). These results correlate with the loadings per acre for the bacterial 
indicators, and are also consistent with the findings of the comparison of the water quality 
exceedance ratio for these constituents to the percent urbanization within the WMA monitored.   
 
Based on the evaluation of inter-relationships between TSS and metals, the greatest number of 
trends was identified for the Santa Clara River Watershed compared to the other watersheds.  
The Santa Clara River Watershed is the least urbanized (over 80% vacant lands) of the 
watersheds in the County.  These results may indicate that correlations between TSS and metal 
concentrations were evident in the Santa Clara Watershed, possibly due to a less diverse source 
of metals within the watershed and a better correlation between sediment load and total metal 
concentrations in stormwater.   
 
Nutrients - The results of the ANOVA comparisons indicated a grouping of watersheds that 
include Malibu Creek, San Gabriel River and Coyote Creek with regard to higher mean values 
for nitrate and nitrate-N.  The means for these watersheds were significantly different than the 
other watersheds.  The mean for Malibu Creek MES was the highest of the watersheds.  Higher 
nitrate concentrations could be the result of greater use of fertilizers in agricultural, golf courses 
or nursery activities, and seepage from in-ground septic systems near and up-stream of the MES.  
Further evaluation of land use near and upstream of the MES at these watersheds compared to 
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the others is needed to determine if the higher means at these MES can be correlated to land 
activities upstream of the MES.   
 
Based on the cluster analysis, there was a cluster for both wet and dry weather sampling at the 
Malibu Creek MES corresponding to higher concentrations compared to the overall mean for the 
constituents of ammonia, nitrate, nitrate-N, sulfate, total dissolved solids, specific conductance, 
hardness and chloride.  This finding correlates to the conclusions for the Malibu Creek 
Watershed based on the ANOVA analysis and WQO ratio comparisons.  This cluster appeared to 
also include numerous dry weather annual means for most of the other watersheds.  Nutrients 
and constituents related to dissolved minerals were clustered with the Malibu Creek Watershed 
possibly due to potentially higher nitrate and dissolved minerals in groundwater seepage.  The 
cluster around dry weather sampling at the various MES likely corresponds to a larger load of 
nutrients and dissolved mineral salts during dry weather flows.   
 
The highest mean loadings for nutrients based on the 2004-2005 results from the MES were 
determined for the Los Angeles River, which is the largest monitored watershed in the County.  
The total nutrient loadings were lower and similar for Coyote Creek, Ballona Creek and San 
Gabriel River.  The lowest total loadings were calculated for Malibu Creek, Dominguez Channel 
and Santa Clara.  The highest total phosphorus per acre was determined for Ballona Creek.  The 
next set of watersheds that are characterized by slightly lower loads per acre included Coyote 
Creek, Dominguez Channel and Los Angeles River.  The lowest was calculated for Santa Clara 
River. The results for nitrogen (Kjeldahl-N) were similar.  The highest nitrate (as nitrogen) loads 
per acre were determined for Coyote Creek and Dominguez Channel, followed by Malibu Creek.  
These results indicate a relatively high load per acre estimate for Malibu Creek, compared to 
more urbanized watersheds such as the Los Angeles River.  These results are collaborated by the 
ANOVA analysis which indicated a significant difference in the nutrient results for Malibu 
Creek.  As mentioned previously, the potential sources of nitrates in the Malibu Creek watershed 
may include greater use of fertilizer per acre and seepage from in-ground septic systems which 
are prevalent in this watershed. 
 
Other Water Quality Parameters - The means of several constituents measured at the Malibu 
Creek MES were significantly different compared to the other MES.  These constituents included 
alkalinity, calcium, chloride, hardness, magnesium, sodium, specific conductance, sulfate, and 
total suspended solids.  This comparison indicated a greater mean concentration in mineral salts 
and ions in wet and dry weather runoff at the Malibu Creek MES.  This may indicate a 
contribution from natural minerals from groundwater seepage that contains higher dissolved 
mineral concentrations potentially due to natural geologic sources within this watershed 
compared to the other watersheds in the County.  Further evaluation of any potential differences 
in geology and soil types within the Malibu Creek Watershed is needed to draw any definitive 
conclusions.   
 
Solids (TDS, TSS, TOC) – The highest mean total loadings for TDS were determined for the 
Los Angeles River, however, the total loads were only slightly lower for Ballona Creek, Coyote 
Creek, Malibu Creek and San Gabriel River.  The Los Angeles River is the largest monitored 
watershed in the County.  The highest TDS loadings per acre were calculated for Ballona Creek, 
Malibu Creek, and Coyote Creek.  The lowest TDS per acre was indicated for Santa Clara River.  
Both Malibu Creek and the Santa Clara River watersheds are the least urbanized.  The much 
higher TDS loadings from Malibu Creek suggest possible greater contributions from natural 
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sources such as groundwater seepage into the creek that contains higher dissolved salts and 
metals than in Santa Clara River.  These findings are collaborated by the ANOVA and Cluster 
Analysis results which indicated significant differences in the Malibu Creek water quality 
compared to the other watersheds with regard to TDS and other parameters that would suggest 
these same inputs and sources. 
 
TSS total mean loads were highest for the Santa Clara River and lowest for Malibu Creek.  The 
higher TSS for Santa Clara may indicate greater suspended sediment loads due to erosion of 
stream banks and disturbed areas.   Special Studies being conducted in the Santa Clara WMA are 
investigating both the impact from development and increases in peak discharge.  The mean 
loading of TSS per acre is highest for Ballona Creek, Los Angeles River, Coyote Creek and 
Santa Clara River.  The lowest was for Malibu Creek.  The higher TSS loadings per acre for 
most of these watersheds represent contributions from various urban sources within the more 
urbanized watersheds.  As discussed above, the higher TSS loadings per acre for Santa Clara 
River, maybe related to erosion.  This is also indicated by a low TDS loading per acre compared 
to the high TSS loading per acre for Santa Clara River, which correspond to a larger particle 
source such as soils (measured by the TDS) compared to dissolved constituents (measured by 
TSS). 
 
The TOC mean loadings for 2004-2005 were highest in the Los Angeles River, followed by 
Coyote Creek and Ballona Creek.  The lowest was for Malibu Creek.  The highest mean loadings 
per acre was determined for Coyote Creek, followed by Ballona Creek and Dominguez Channel, 
and then the Los Angeles River.  The lowest was for Santa Clara River.  The lower relative 
loading per acre compared to the total mean loading for the Los Angeles River is likely due to 
large drainage area of this watershed.  The higher TOC loadings both as totals and on a per acre 
basis correspond to greater urbanized areas of the total drainage area.  TOC loadings appear to be 
an indicator of greater urbanization within the watershed. 
 
Pesticides - The only pesticide that was detected above its WQO as part of the wet and dry 
weather Core Program monitoring was diazinon.  The WQO was exceeded in 2001-2002 in the 
Dominguez Channel and Coyote Creek Watersheds, and in the Santa Clara Watershed during the 
2004-2005 period, based on the annual mean of the samples collected at the MES.   
 
TPH - Other notable trends that were observed in mean annual concentrations included a 
decreasing concentration in total petroleum hydrocarbons (TPH) for Ballona Creek, Coyote 
Creek and Santa Clara River Watersheds.   
 
Toxicity – No strong patterns in toxicity were observed.  The fewest toxic responses for all three 
tests performed were at San Gabriel River, Malibu Creek, and Santa Clara River.  Ceriodaphnia 
survival may have decreased due to high concentrations of dissolved copper and zinc in the wet 
weather runoff.   
 
Peak and High Intensity Storm Events – The potentially greater impact of high intensity storm 
events on water quality was indicated in the cluster analysis.  Clusters for numerous COCs and 
key constituents were observed across watersheds, with the exception of Malibu Creek 
Watershed, for the 2004-2005 and 1997-1998 annual wet weather sampling.  The greatest 
monthly precipitation occurred during these same years.  High peak and intensity storm events 
resulted in greater mobilization and transport of sediment and particles that can increase 
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turbidity, suspended solids, BOD and total metals when compared to the overall mean.  Clusters 
were observed across multiple watersheds for the wet weather sampling for BOD, COD, 
turbidity, total volatile suspended solids, total iron, bacterial indicators, total and dissolved 
phosphorus, total copper, and total zinc.  This analysis indicated that the high intensity and long-
duration storm events, as experienced in the monitoring years 1997-1998 and 2004-2005, 
resulted in some of the greater overall impacts to water quality as measured at the MES.   
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11.0 REGIONAL MONITORING AND SPECIAL STUDIES 
 
11.1 Summary of Regional Monitoring 
 
The following subsection provides a summary of Regional Monitoring that are required under 
the current Los Angeles Regional Water Quality Control Board National Pollution Discharge and 
Elimination Stormwater Permit.  These studies include the Bioassessment Study conducted 
throughout Los Angeles County, and the Estuary Sampling completed under the Bight 03 
program.   
 
11.1.1 Bioassessment 
 
11.1.1.1 Introduction 

Beginning in October of 2003, County of Los Angeles Department of Public Works (LADPW) 
initiated a monitoring program to assess the biological integrity of the benthic macroinvertebrate 
communities in receiving waters throughout Los Angeles County.  The objectives of the study 
are to evaluate the effects of urban discharges on macroinvertebrates and monitor trends in 
ecological conditions and responses to pollution.  The study also provides compliance with the 
Los Angeles Regional Water Quality Control Board National Pollution Discharge and 
Elimination Stormwater Permit.  Additionally, data from this study may be used in the 
development of a regional Southern California Index of Biotic Integrity.  Information for this 
section is contained in the two annual bioassessment reports that were submitted to LACDPW 
(BonTerra 2004, Weston 2005).  A third year of monitoring is scheduled for July and October 
2005.  Four sites in the San Gabriel River Watershed will be monitored in July to facilitate 
implementation of the San Gabriel River Regional Monitoring Program. 
 
The use of benthic macroinvertebrates to monitor the effects of urban runoff has become a 
widely used tool in California.  Organisms may reside in streams for periods ranging from a 
month to several years, and have varying sensitivities to the many constituents present in urban 
runoff.  By assessing the structure of the benthic community, a long-term measure of the 
cumulative effects of runoff on habitat health may be quantified and monitored.   
 
11.1.1.2 Study Area Overview and Methods 

The monitoring reaches assessed in the bioassessment surveys were located in five watersheds 
throughout Los Angeles County, including the Santa Clara River Watershed, the Santa Monica 
Bay Watershed (Ballona Creek Watershed and Malibu Creek Watershed), the Dominguez 
Channel Watershed, the Los Angeles River Watershed, and the San Gabriel River Watershed.  
The monitoring reaches are described in Table 11-2, and the rationale for monitoring each site is 
included.  A map of the monitoring locations is shown in Figure 11-1.   
 
Six of the monitoring reaches (Stations 2, 12, 13, 14, and 19) were located in concrete lined 
channels, and one (Station 11) was partially lined with concrete.  Three of the monitoring 
reaches (Stations 4, 13, and 17) were considered reference sites that had minimal upstream urban 
development.   
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Figure 11-1.  Location of Bioassessment Monitoring Locations. 
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Table 11-1.  LACDPW stream bioassessment monitoring sites.  October 2004. 

Station Receiving Water 
Body Location Coordinates Justification 

San Gabriel River Watershed 

2 Coyote Creek 
Lined channel 

Coyote Creek downstream of 
Willow Street  

N 33º 47.719’ 
W 118º 05.361’ 

Los Angeles County Sanitation District 
baseline site 

3 San Jose Creek 
Unlined channel 

San Jose Creek downstream of 
Workman Mill Rd   

N 34º 02.260’ 
W 118º 01.494’ 

Los Angeles County Sanitation District 
baseline site 

4 San Gabriel River 
Unlined channel 

San Gabriel River upstream of the 
San Gabriel Dam  

N 34º 14.692’ 
W 117º 51.947’ Upstream reference site 

5 Walnut Channel    
Unlined channel 

Walnut Channel downstream of N. 
Baldwin Park Blvd  

N 34º 03.674’ 
W 117º 59.847’ 

Assess impacts of upstream land 
uses; nursery and residential area 

Los Angeles River Watershed 

6 Arroyo Seco 
Unlined channel 

Upstream of Arroyo Seco 
Spreading Grounds 

N 34º 11.977’ 
W 118º 10.257’ 

Assess impacts in upper to mid 
watershed from residential land use; 
not sampled due to dry conditions in 

2003 and 2004  

7 Arroyo Seco 
Unlined channel Arroyo Seco at I-134 N 34º 08.686’ 

W 118º 09.987’ Assess impacts of residential land use 

8 Compton Creek 
Unlined channel 

Compton Creek upstream of the 
confluence with the Los Angeles 

River  

N 33º 50.784’ 
W 118º 12.528’ 

Assess impacts of urban pollution in 
Compton Creek 

9 
Zone 1 Ditch / Whittier 

Narrows Dam 
Unlined channel 

Zone 1 Ditch at Whittier Narrows 
Dam  

N 34º 1.452’ 
W 118º 4.250’ 

Los Angeles County Sanitation District 
baseline site; not sampled due to dry 

conditions in 2004 

10 Eaton Wash 
Unlined channel 

Upstream of Eaton Wash Canyon 
Reservoir at New York Drive 

N 34º 10.538’ 
W 118º 5.707’ 

Assess impacts of tributary to Los 
Angeles River; not sampled due to dry 

conditions in 2003 and 2004 

11 Los Angeles River 
Partially lined channel Los Angeles River at Victory Blvd  N 34º 09.360’ 

W 118º 17.672’ 
Assess impacts  of adjacent 

equestrian area 

12 Los Angeles River 
Lined channel 

Los Angeles River near 
confluence with Arroyo Seco 

Channel  

N 34º 05.083’ 
W 118º 13.695’ Main river channel 

13 Los Angeles River 
Lined channel 

Los Angeles River upstream of 
Sepulveda Dam  

N 34º 10.181’ 
W 118º 28.548’ Upstream reference site 

Ballona Creek Watershed 

14 Ballona Creek 
Lined channel 

Ballona Creek at I-405 and S. 
Sepulveda Blvd  

N 34º 00.444’ 
W 118º 23.757’ 

Original location relocated due to tidal 
influence 

Malibu Creek Watershed 

15 Medea Creek 
Unlined channel 

Medea Creek at Thousand Oaks 
Blvd. and Kanan Rd. 

N 34º 08.969’ 
W 118º 45.453’ 

Assess impacts of Medea Creek to 
Malibu Creek 

16 Las Virgenes Creek 
Unlined Channel 

Las Virgenes Creek near the Los 
Angeles County line  

N 34º 10.103’ 
W 118º 42.112’ 

Assess impacts from tributary to 
Malibu Creek; not sampled due to dry 

conditions in 2003 and 2004 

17 Cold Creek 
Unlined channel 

Cold Creek at Stunt Rd. at Cold 
Creek Preserve  

N 34º 05.648’ 
W 118º 38.884’ Upstream reference site 

18 Triunfo Creek 
Unlined channel 

Triunfo Creek downstream of 
Troutdale Dr. and nursery  

N 34º 6.882’ 
W 118º 46.746’ 

Assess impacts of nursery; not 
sampled in 2004 due to dry conditions 

Dominguez Channel Watershed 

19 Dominguez Channel 
Lined channel 

Dominguez Channel and Vermont 
Ave 

N 33º 52.257’ 
W 118º 17.418’ 

Original location relocated due to tidal 
influence 

Santa Clara River Watershed 

1 Santa Clara River  
Unlined channel 

Santa Clara River at The Old 
Road  

N 34º 25.843’ 
W 118º 35.652’ 

Location of DPW mass emission 
monitoring site 

20 Bouquet Canyon 
Unlined channel 

Bouquet Canyon Wash below 
Vasquez Canyon Road 

N 34º 28.422’ 
W 118º 28.023’ 

Assess conditions upstream of 
Diazinon findings; not sampled due to 

dry conditions in 2003 and 2004 
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A field reconnaissance of the monitoring reaches with LADPW staff occurred prior to program 
initiation in 2003 to determine the suitability of the twenty proposed sites.  The region 
experienced extended drought conditions in both 2003 and 2004.  In 2003, four of the sites could 
not be sampled due to lack of stream flow, including Stations 6, 10, 16, and 20.  In 2004, these 
four sites were again dry, as well as Stations 9 and 18.  Monitoring reaches that were sampled in 
2004 were located as closely as possible to the sites described in the 2003 study (BonTerra 
2004).   
 
The sampling points specified in the California Stream Bioassessment Procedure (Harrington 
1999) are located in a stream feature known as a riffle.  Riffles typically support the greatest 
diversity of invertebrates in a stream, but for some of the monitoring sites, optimal riffle habitat 
was not always available and “best available” habitat was sampled.   
 
Benthic invertebrates were collected using a 1-ft wide, 0.5-mm mesh D-frame kick-net.  Three 2-
ft2 areas were sampled along each transect and combined into 1 composite sample representing 
approximately 6 ft2 of substrate area.  Three separate replicate samples were collected from each 
monitoring reach.   
 
For each monitoring reach sampled, the physical habitat of the stream and its adjacent banks 
were assessed using U.S. EPA Rapid Bioassessment Protocols.  Parameters such as channel 
alteration, frequency of riffles, width of riparian zones, and vegetative cover help to provide a 
more comprehensive understanding of the condition of the stream as well as limitations on 
macroinvertebrate colonization.  Additionally, specific characteristics of the sampled riffles were 
recorded, including riffle length, depth, gradient, velocity, substrate complexity, and substrate 
composition.   
 
Water quality measurements were taken at each of the monitoring sites.  Measurements included 
water temperature, specific conductance, pH, dissolved oxygen, turbidity, and hardness (2004 
only).   
 
In the laboratory, sample material was examined under a stereomicroscope and the 
macroinvertebrates were removed and placed in vials containing 70% ethanol.  The process 
removed 300 organisms from each sample.  All organisms were identified to a standard 
taxonomic level as specified in the CAMLNet List of Californian Macroinvertebrate Taxa and 
Standard Taxonomic Effort.   
 
Taxonomic data was entered into an electronic file using Microsoft Word and converted into a 
SAS database for QA/QC and data reduction.  Benthic macroinvertebrate community-based 
metric values were calculated from the database.  In addition to the individual metric values, a 
multi-metric Index of Biotic Integrity (IBI) was calculated for each monitoring reach (Ode et al. 
In Press).  The IBI is a quantitative scoring system for assessing the quality of benthic 
macroinvertebrate assemblages, and is currently our most powerful tool in reducing a complex 
macroinvertebrate data set to a qualitative rating for each monitoring reach.   
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11.1.1.3 Results and Discussion 

Regional Macroinvertebrate Community Structure 
Over the entire survey region, the five most abundant taxa in both survey years were Chironomid 
midges, the Amphipod crustacean Hyalella, Oligochaete earthworms, Ostracod crustaceans, and 
the Baetid mayfly Baetis (BonTerra 2004, Weston 2005).  All of these taxa are moderately to 
highly tolerant to habitat impairment, and are in the collector-gatherer feeding group.  Collector-
gatherers feed on organic detritus, algae, and various micro-organisms (Pennak 2001, Usinger 
1956) and are general indicators of urbanization of a watershed.   
 
The order Diptera (true flies) had the greatest number of unique taxa identified in both survey 
years.  Chironomid midges were the only taxon present at all of the monitoring sites.  Organisms 
in the intolerant order Plecoptera (stoneflies) were collected only at Station 17-Cold Creek, a 
designated reference site, and most of the Coleoptera (beetle) taxa were collected only at 
reference sites (BonTerra 2004, Weston 2005).  Hyalella was most abundant at the three Los 
Angeles River sites located in fully or partially lined channels.  Chironomid midges were most 
abundant at sites that had soft bottom channels in heavily urbanized areas (Station 3-San Jose 
Creek, Station 5-Walnut Channel, and Station 8-Compton Creek), and also at two lined channel 
sites, Station 14-Ballona Creek and Station 19-Dominguez Channel.   
 
A species cluster analysis of the 2004 results showed unique species assemblages for all of the 
concrete lined channel sites (two unique species clusters), all of the soft bottom non-reference 
sites, and the two natural channel reference sites.   
 
Regional Macroinvertebrate Community Metrics 
Taxa richness is the total number of unique taxa in a sample, and the number generally increases 
in higher quality conditions.  Taxa richness was highest at Station 18-Triunfo Creek, and at 
reference sites Station 4-San Gabriel River and Station 17-Cold Creek (BonTerra 2004, Weston 
2005).  Although taxa richness was highest at Station 18-Triunfo Creek, there were no highly 
intolerant taxa (tolerance value 0, 1, or 2) present, and 25 of the 32 taxa were either non-insect or 
Dipteran (true flies) taxa.  Overall, sites with concrete lined channels had the lowest taxa 
richness.   
 
The cumulative number of EPT taxa (taxa in the orders Ephemeroptera (mayflies), Plecoptera 
(stoneflies), Trichoptera (caddisflies) generally decreases with habitat impairment.  The number 
of EPT taxa ranged from 0 EPT taxa at Station 19-Dominguez Channel to 14 EPT taxa at Station 
4-San Gabriel River (cumulative for both surveys) (BonTerra 2004, Weston 2005).  Nearly all of 
the urban sites had cumulative EPT taxa of 4 or less.   
 
For most stream macroinvertebrates, a tolerance value has been determined for each taxon 
through prior research on the animals’ life history.  Tolerance values range from 0 for organisms 
highly sensitive to impairments, to 10 for organisms that are highly tolerant to impairments.  The 
presence of impairment tolerant organisms does not necessarily imply impairment (SDRWQCB 
2001), but more importantly, the presence of sensitive organisms (low tolerance value) is 
unlikely when a stream is impaired.  For a community assemblage, the average tolerance value 
may give an overall indication of water quality conditions.   
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Monitoring sites with the highest average tolerance values included Station 11-Los Angeles 
River (7.60), Station 15-Medea Creek (7.56) (BonTerra 2004, Weston 2005).  The reference sites 
of Cold Creek and the San Gabriel River had the lowest average tolerance values, ranging from 
4.34 to 4.98.   
 
Functional feed group designations refer to the type of feeding strategy utilized by each 
macroinvertebrate taxon.  The percent composition of the functional feeding groups provides 
useful information about benthic community function, and some feeding groups contain greater 
numbers of sensitive organisms.  The information from feeding group composition may be 
particularly useful in detecting physical habitat degradation and impacts from urbanization.  
Collector filterers and collector gatherers may indicate higher levels of suspended solids, while a 
diversity of predators, shredders, and herbivores generally indicate higher quality habitat 
conditions.   
 
All of the concrete lined channel sites had greater than 90 percent community composition of 
collector gatherers plus collector filterers (CF+CG) (BonTerra 2004, Weston 2005).  The soft 
bottom urban sites were generally between 70% and 90% CF+CG, while the Cold Creek and San 
Gabriel River sites were variable, with Cold Creek supporting relatively few CF+CG taxa, and 
San Gabriel supporting as much a 94%.  Cold Creek had the most even distribution of the 
various feeding groups, indicating a dynamically functioning community.   
 
Water quality measures taken at the time of bioassessment sampling were limited, and did not 
include any specific chemical measures.  Specific conductance, a measure of dissolved solids 
(e.g., metals), pH, and hardness were the most relevant indicators of water quality impairment.  
Temperature may limit certain taxa, as some prefer cooler temperatures.  Many of the concrete 
lined channels had elevated temperatures due to a lack of riparian canopy and riffle turbulence.  
Dissolved oxygen (DO) was moderate to high at all sites, with the exception of Station 8-
Compton Creek in 2003, which had a reading of 1.19 mg/l (BonTerra 2004).  Excessive algae 
growth may increase DO levels during the day, but may deplete DO levels at night; all of the DO 
readings were taken during the day.   
 
Specific conductance was very high at Station 15-Medea Creek, with readings above 3.0 for both 
years (BonTerra 2004, Weston 2005).  This site also had very high hardness, >1200 mg/L 
CaCO3, and the two are likely related.  Most of the concrete lined sites had moderately elevated 
specific conductance, with values between 1.0 and 2.0.  The Cold Creek and San Gabriel River 
reference sites had specific conductance below 1.0, as did some of the soft bottom urban sites 
(Stations 5-Walnut Channel, Station 7-Arroyo Seco, Station 8-Compton Creek).   
 
Values for pH were fairly low (acidic) at Station 8-Compton Creek and Station 18-Triunfo Creek 
in 2003 (BonTerra 2004, Weston 2005).  Station 3-San Jose Creek was quite variable between 
years, with a value of 6.77 in 2003 and 8.50 in 2004.  Station 19 had the highest pH of all of the 
sites in both years, with values of 9.22 and 9.01 in 2003 and 2004, respectively.   
 
Index of Biotic Integrity 
To easily assess the overall quality of the benthic macroinvertebrate communities, a regionally 
specific CFG Index of Biotic Integrity (IBI) was utilized.  The IBI gives a single quantified score 
to a site based on a multi-metric evaluation technique, and the scores may be compared across 
seasons and years of a monitoring program to give an indication of trends over time.  The IBI is 
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based on expected macroinvertebrate assemblages that exist in Southern California in the 
absence of water quality and physical habitat impairment.   
 
Seven metrics were selected to calculate the IBI that showed a strong and predictable response to 
ecological impacts and stressors.  The seven metrics include % collector-filterers plus collector-
gatherers, % non-insect taxa, % tolerant taxa, number Coleoptera taxa, number predator taxa, % 
intolerant individuals, and EPT taxa.  Each metric value is given a score from 0 to 10, and the 
scores added to give a final IBI score; the highest possible total score is 70.  Each final score is 
then classified into rating categories ranging from Very Poor to Very Good.   
 
Figure 11-2 presents the total IBI scores for each monitoring site for the 2003 and 2004 survey 
years.  There were essentially three categories of sites: The Cold Creek and San Gabriel 
reference sites that were rated Fair or Good, Station 18-Triunfo Creek, Station 1-Santa Clara 
River, and Station 9-Zone 1 Ditch which were rated Poor, and the remaining sites that were rated 
Very Poor.  It is notable that IBI scores were quite consistent for the two survey years, with most 
sites differing by only two or three points.  Although not quantified here, these sites may also be 
categorized by the amount of urbanization upstream of the monitoring site that contributed 
runoff to the receiving waters, with a correlation between high amounts of urbanization and low 
IBI scores.   
 

LACDPW Bioassessment Index of Biotic Integrity Scores, 2003 and 2004
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Figure 11-2.  Index of Biotic Integrity Score for Los Angeles County Bioassessment Sites – 

2003-2004. 
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The sites scoring in the Very Poor range do not show a correlation between physical habitat 
quality and IBI score.  An analysis of variance (ANOVA) between lined and non-lined channels 
did not show a trend between the two habitat factors and IBI scores.  Station 12-Los Angeles 
River (concrete lined) was the highest rated of the Very Poor sites and Station 8-Compton Creek 
and Station 8-Medea Creek (soft bottom) were rated much lower than many of the lined channel 
sites.   
 
11.1.1.4 Conclusion 

Twenty bioassessment monitoring sites were established for benthic macroinvertebrate and 
physical habitat quality analysis.  Sixteen of these sites were sampled in October/November 2003 
and fourteen were sampled in October 2004.  Dry conditions prevented sampling at the 
remaining sites.  Seven of the monitoring sites were located in highly modified, concrete-lined 
channels in heavily urbanized areas, and three of the sites were designated reference sites.   
 
Regionally, the most abundant organisms were midges in the family Chironomidae.  The 
majority of organisms collected were moderately to highly tolerant to stream impairments, and 
all of the urban sites were dominated by organisms in the collector gatherer feeding guild.  
Organisms highly intolerant to impairment were collected at Station 4-San Gabriel River, Station 
17-Cold Creek, and Station 1-Santa Clara River.   
 
The Index of Biotic Integrity scores of the monitoring reaches ranged from 1 to 52 out of a 
possible 70 points, and the benthic macroinvertebrate communities were rated Very Poor to 
Good.  Two of the reference sites, Station 4-San Gabriel River and Station 17-Cold Creek were 
rated substantially higher than all of the other sites.  Three urban sites, Station 1-Santa Clara 
River, Station 9-Zone 1 Ditch, and Station 18-Triunfo Creek were rated Poor, and the remaining 
sites were rated Very Poor, including all of the sites located in concrete-lined channels.  
Comparison of the 2003 and 2004 IBI scores did not indicate any substantial degradation of the 
benthic community at any of the sites, and most of the sites had slightly higher IBI scores in 
2004.   
 
11.1.2 Estuary Sampling – Bight 03 
 
11.1.2.1 Introduction 

In compliance with Section II.F of the stormwater monitoring requirements, LACDPW is 
participating in the estuary monitoring program, which is a component of the coastal ecology 
committee of the Bight 2003 project coordinated by the Southern California Coastal Waters 
Research Project (SCCWRP).  The two primary objectives of Bight ‘03 are to estimate the extent 
and magnitude of ecological change in the Southern California Bight (SCB) and to determine the 
mass balance of pollutants that currently reside within the SCB.  The goal of the estuary 
monitoring program is to sample estuaries for sediment chemistry, sediment toxicity, and benthic 
macroinvertebrate diversity to determine the spatial extent of sediment fate from stormwater, and 
the magnitudes of its effects.  San Gabriel River, Los Angeles River, Dominguez Channel, 
Ballona Creek and Malibu Lagoon are the estuaries in Los Angeles County that are being 
monitored.  Sampling was done in the summer of 2003. 
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11.1.2.2 Methods 

The methods for estuary monitoring were followed in accordance with the Southern California 
Bight 2003 Field Operations Manual (SCCWRP, 2003).   
 
Samples were collected in the summer of 2003 by various participants in the Bight ’03 program.  
Benthic infauna and sediment toxicity samples were analyzed by Weston Solutions, Inc.; 
chemical analyses were performed by CRG Marine Laboratories, Inc. and the City of San Diego; 
particle size analysis was provided by the City of San Diego and the City of Los Angeles 
Environmental Monitoring Division, and total organic carbon analyses were done at SCCWRP 
and the City of San Diego.  All data were submitted to SCCWRP; data used in this report were 
obtained from the SCCWRP database.  Data are currently undergoing QA review and those 
presented here are preliminary. 
 
11.1.2.3 Data Analysis 

Sediment Chemistry 
The Effect Range Low (ER-L) and Effect Range Median (ER-M) values were used to evaluate 
the potential for sediment to cause adverse biological effects (Long et al. 1995) (Table 11-2).  
The guidelines were intended to provide informal (non-regulatory) effects-based benchmarks of 
sediment chemistry data (Long et al. 1998).  Two effects categories have been identified:   
 

ER-L – Effects Range-Low:  concentrations below which adverse biological effects are 
rarely observed; and  

 
ER-M – Effects Range-Median:  concentrations above which adverse biological effects 

are more frequently, though not always observed.   
 
Sediment chemistry data from samples collected from each of the estuaries were compared to the 
ER-L and or the ER-M data.   

Table 11-2.  Sediment Effects Guideline Values. 
Parameter Effects Range-Low (ER-L) Effects Range-Median (ER-M) 

Metals (mg/Kg) 
 Arsenic 8.2 70 
 Cadmium 1.2 9.6 
 Chromium 81 370 
 Copper 34 270 
 Lead 46.7 218 
       Mercury 0.15 0.71 
 Nickel 20.9 51.6 
       Silver 1 3.7 
 Zinc 150 410 
Organics (µg/Kg) 
 Total Detectable DDT 1.58 46.1 
 Total Detectable Chlordane 0.6 6 
 Total Detectable PAHs 4,022 44,800 
 Total Detectable PCBs 22.7 180 

Source: Long et al. 1995 
ER-L = Concentration at lower tenth percentile at which adverse biological effects were observed or predicted.  
ER-M = Concentration at which adverse biological effects were observed or predicted in 50% of test organisms. 
mg/Kg = milligrams per kilogram. 
µg /Kg = micrograms per kilogram.  
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In addition, for each estuary ER-M values were used to calculate a mean ER-M quotient 
(ERM-Q).  The concentration of each COC was divided by its ER-M to produce a quotient, or 
proportion of the ER-M equivalent to the magnitude by which the ER-M value is exceeded or not 
exceeded.  The mean ERM-Q for each estuary was then calculated by summing the ERM-Qs for 
each COC and then dividing by the total number of ERM-Qs assessed.  ERM-Qs were not 
calculated for COCs below the detection limit and thus were not used in the generation of the 
mean ERM-Q.  The mean ERM-Q thus represents an assessment for each estuary of the 
cumulative sediment chemistry relative to the threshold values.  In this way, the cumulative risks 
of effect to the benthic community can provide a mechanism to compare estuaries.  This method 
has been used and evaluated by several researchers (Hyland et al. 1999, Carr et al. 1996, 
Chapman 1996, and Long et al. 1995) throughout the country.   
 
Sediment Toxicity 
Sediment toxicity results were obtained from the exposure of the test species (E. estuarius) to 
sediments collected from each of the estuaries.  The percent survival of test organisms in 
sediments from the embayments was compared to percent survival in a control sample to assess 
benthic infaunal toxicity levels from each of the estuaries sampled.   
 
Benthic Infauna 
The benthic infauna data from each of the estuaries was assessed using a variety of indices 
common to ecological community structure evaluations.  Some of the tools that were employed 
in the assessment include relative abundance, species richness, Shannon-Wiener Species 
Diversity Index, evenness and dominance.   
 
11.1.2.4 Results and Discussion 

San Gabriel River Estuary 
There were a total of five exceedances of the ER-L among four out of the seven monitoring 
stations within the San Gabriel River Estuary, including nickel and total detectable DDT.  Nickel 
exceeded the ER-L at one station and total detectable DDT exceeded the ER-L at four out of 
seven stations.  ERM-Q values were all below the threshold of 0.10 for all seven stations 
monitored in the San Gabriel River Estuary.  The mean percent survival of E. estuarius exposed 
to San Gabriel Estuary sediments was high, suggesting that the sediments were not toxic to the 
test organisms.  Overall, San Gabriel River Estuary had one of the highest diversity and evenness 
indices and the greatest dominance index among all five estuaries monitored.   
 
Los Angeles River Estuary 
There were a total of twelve exceedances of the ER-L among two out of the five stations within 
the Los Angeles River Estuary.  Four metals, including cadmium, copper, silver and zinc 
exceeded the ER-L at one station; total detectable PAHs exceeded the ER-L at both stations and 
total detectable DDT, total detectable chlordane and total detectable PCBs exceeded the ER-M at 
both stations.  The same two stations had mean ERM-Q values above the 0.10 threshold.  The 
sediments were identified as moderately toxic to the test organisms at two of the stations.  Total 
abundance and total number of species was among one of the highest at one of the five stations 
compared to the other estuaries.   
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Dominguez Channel Estuary 
There were a total of fifty-eight exceedances of the ER-L among the six monitoring stations 
within the Dominguez Channel Estuary.  Nine metals, including arsenic, cadmium, chromium, 
copper, lead, mercury, nickel, silver and zinc exceeded either the ER-L or ER-M at the majority 
of the stations, as well as total detectable DDT, total detectable chlordane, total detectable PAHs 
and total detectable PCBs.  ERM-Q values were all above the threshold of 0.10 for all six 
stations monitored in the Dominguez Channel Estuary.  The sediments among three stations 
within the estuary were identified as highly toxic to the test organisms, while sediments at the 
other three stations were not toxic to the test organisms.  The benthic community structure was 
intermediate compared to the other estuaries.   
 
Ballona Creek Estuary 
There were a total of eleven exceedances of the ER-L among four out of the five monitoring 
stations within Ballona Creek Estuary.  Three metals, including copper, lead and zinc and total 
detectable DDT and total detectable chlordane exceeded either ER-L or ER-M values.  ERM-Q 
values were above the 0.10 threshold at three out of the five stations.  The sediments at four 
stations were identified as either moderately or highly toxic to the test organisms, while 
sediments at one station were not toxic to the test organisms.  Overall, the Ballona Creek Estuary 
had the most number of species and individuals and the highest diversity indices compared to the 
other estuaries.   
 
Malibu Lagoon 
There were a total of nine exceedances of the ER-L among four of the five monitoring stations 
within Malibu Lagoon.  Four metals, including cadmium, copper, nickel and zinc exceeded ER-L 
values.  ERM-Q values were above the 0.10 threshold at three stations within the lagoon.  The 
percent survival of E. estuarius was high at all stations, suggesting that the sediments in this 
lagoon were not toxic to the test organism.  Malibu Lagoon had the least number of species and 
individuals compared to the other estuaries.   
 
11.1.2.5 Conclusion 

The San Gabriel River, Los Angeles River, Dominguez Channel, Ballona Creek and Malibu 
Estuaries were monitored to estimate the extent and magnitude of ecological change in the SCB 
and to determine the mass balance of pollutants that currently reside within the SCB.  Sediments 
were analyzed for chemistry, toxicity and benthic macroinvertebrate diversity.  There were 
exceedances of sediment quality objectives at all five estuaries.  Dominguez Channel Estuary 
had the most number of exceedances, with fifty-eight, and San Gabriel River Estuary had the 
least, with only five exceedances.  In general, the constituents that often exceeded objectives at 
the majority of the estuaries included four metals (cadmium, copper, nickel, and zinc) and total 
detectable DDT and total detectable chlordane.  Mean ERM-Q values were above the 0.10 
threshold in at least two stations within each estuary except San Gabriel River Estuary, which 
had ERM-Q values all below the threshold.  The sediments at all stations within San Gabriel 
River Estuary and Malibu Lagoon were identified as not toxic to the test organisms, while 
sediments in some stations within the other three estuaries were either identified as moderately 
toxic or highly toxic.  It appeared that San Gabriel River Estuary was the least impacted as it had 
the least amount of exceedances, low ERM-Q values and high survival rate of E. estuarius.  
Dominguez Channel Estuary appeared to be the most impacted estuary due to the high number of 
exceedances, high ERM-Q values at all stations and toxic sediments.   
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11.2 Summary of Special Studies 
 
As required by the 2001 Municipal Stormwater Permit, LACDPW is conducting special 
monitoring programs, including the BMP Effectiveness Study, the Peak Discharge Impact Study 
and the New Development Impacts Study.  Each study is summarized below.   
 
11.2.1 BMP Effectiveness Study 
 
11.2.1.1 Introduction 

The current 2001 NPDES municipal stormwater permit requires the County of Los Angeles to 
conduct an evaluation of structural and treatment control BMPs.  The goal of the study was to 
investigate a minimum of five BMPs and to determine their effectiveness in removing various 
pollutants of concern in stormwater.  A key product expected from this project will be a matrix 
describing the effectiveness of various BMPs.  These data will be of high value to agencies 
statewide in their effort to develop and implement watershed management plans.  The objectives 
of this study include:   
 

• monitoring of at least 5 BMPs during the wet weather season in order to determine the 
reduction of pollutants of concern in stormwater;  

• evaluation of maintenance issues for each of the selected BMPs; and,  
• Evaluation of BMPs for the reduction of pollutants of concern in stormwater in Los 

Angeles County.   
 
11.2.1.2 Methods 

BMP’s 
Existing BMP types with the potential for implementation and effectiveness in various land use 
types in Los Angeles County have been selected and monitored, including, enhanced manholes, 
hydrodynamic separators, wet vaults, infiltration trenches, storm drain catch basin inserts and 
bioswales. Enhanced manholes and wet vaults divert pollutants such as oil and suspended solids 
to a separation/holding chamber where they are stored and later removed as part of routine 
maintenance of the device.   
 
In order to evaluate the effectiveness of the BMPs, the log normal transformation of data and 
various statistical methods were used to compare event mean concentrations of constituents of 
concern between stormwater entering and exiting the BMPs.  Methods used for the collection of 
samples, quality control/quality assurance for sampling and analysis, and data representativeness 
are in accordance with guidelines stated in the Protocol for Stormwater Best Management 
Practice Demonstrations prepared by the Technology Acceptance Reciprocity Partnership 
(TARP) of which California is a member. 
 
11.2.1.3 Summary Report of BMP Effectiveness Study 

The monitoring study included collection of stormwater runoff samples and evaluation of six 
BMPs during the 2004-2005 storm season. The results and conclusion of the study to date are 
presented in the BMP Effectiveness Study Report provided in Appendix H.  Recommendations 
for future work are also discussed in the report provided in Appendix H. 
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11.2.2 Peak Discharge Impact Study 
 
11.2.2.1 Introduction 

The Peak Discharge Impact Study was conducted to assess the potential connection between 
stream erosion and urbanization.  The main objectives of the study were to:   
 

• establish a stream channel classification system for southern California streams;  
• assess stream channel response to watershed change; and  
• attempt to develop predictive relationships between changes in impervious cover and 

stream channel enlargement; and to provide a conceptual model of stream channel 
behavior that will assist the development of a future numeric model.   

 
11.2.2.2 Methods 

Eleven sites with varying degrees of urbanization in southern California were selected within 
five watersheds, including Santa Clara River, Santa Monica Bay, San Diego Creek, Santa Ana 
River and Calleguas Creek, for evaluation of their morphometric attributes.  The reaches were 
selected to represent the various geomorphic channel types in the study area and were used to 
help establish baseline conditions for each stream class.  The focus of the study was to evaluate 
the changes in stream channel configuration over time and compare them to the changes in total 
basin impervious cover over the same time period.  Background and historic information was 
gathered on each site and its contributing drainage area.  Field data was then collected on the 
geomorphic condition of each study area.  This information was then used to develop 
relationships between changes in impervious cover and channel form.   
 
11.2.2.3 Results and Discussion 

The Peak Discharge Impact Study resulted in the following findings:   
 

(1) Channel width increases as the discharge rate increases.   
(2) Ephemeral streams in southern California appear to be more sensitive to changes in the 

percent of impervious cover than streams in other areas: enlargement of streams occurs at 
a lower value of impervious surface area.   

(3) There is a natural level of channel degradation occurring in all stream channels 
investigated, even in the absence of development within then drainage area.   

(4) Streams appear to be sensitive to changes in flow rates associated with increased 
impervious cover and they appear to have a low resistance to erosion, which results in 
increased channel enlargement.   
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11.2.2.4 Conclusions 

The relationships established in this investigation can be used to evaluate potential effects of 
development on the stability of natural streams.  Three general strategies should be considered 
when attempting to manage increases in peak flow, including limiting impervious area, 
controlling runoff and allowing for channel movement.  It is important to note that stream 
channels respond to changes differently, and specific responses will depend on the characteristics 
of each stream and watershed.  This investigation presents an important step in understanding the 
relationship between channel response and changes in impervious cover.  The entire technical 
report is available at ftp://ftp.sccwrp.org/pub/download/pdfs/450_peak_flow.pdf.   
 
11.2.3 New Development Impacts Study in the Santa Clara River Watershed 
 
11.2.3.1 Introduction 

To evaluate the possible changes that Standard Urban Stormwater Management Plan (SUSMP) 
implementation might have on stormwater quality, the Los Angeles Regional Water Quality 
Control Board mandated a “New Development Impact Study” in the Santa Clara River 
Watershed.  The permit originally required the County of Los Angeles, with support from the 
City of Santa Clarita, to sample stormwater runoff from two similar watersheds, one developed 
with SUSMP and the other without, to measure SUSMP effectiveness.  However, a comparable 
pair of watersheds that met all the conditions for sampling could not be found.  As a result, the 
Regional Board modified the Study’s requirements to allow for the simulation of expected 
changes due to implementation of the SUSMP regulation with help of a computer water quality 
model.   
 
11.2.3.2 Methods 

The EPA SWMM model was selected to model the hydrology and a spreadsheet approach to 
model the water quality.  The drainage area of a specific development will be selected for 
modeling and monitoring.  Regional data will used to calibrate the water quality calculations.  
The model will be validated with site specific water quality monitoring data.  The monitoring 
approach will involve monitoring the selected development site during three storms by collecting 
and analyzing flow-weighted composite samples.   
 
11.2.3.3 Current Status of Work 

Work on the modeling plan is on going.  Water quality monitoring is scheduled to occur during 
the 2005-2006 wet weather season.   
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12.0 CONCLUSIONS 
 
12.1 Core Monitoring Program Conclusions by Watershed 
 
12.1.1 San Gabriel River Watershed 
 
The San Gabriel River Watershed Management Area is the third largest watershed in the study 
area, comprising 107.3 square miles (434,421 acres).  Land use within the watershed consists 
primarily of vacant (greater than 50%) and residential areas.  There are two mass emission 
stations (MES) within the San Gabriel River WMA.  One station is located on the San Gabriel 
River and the second MES is located at the confluence of Coyote Creek and the San Gabriel 
River.  The following discussion will first present the conclusions for the San Gabriel River.  The 
San Gabriel River MES is located in the middle portion of the watershed.  Based on the mean 
exceedances ratios (mean concentration for all years monitored divided by the water quality 
objective) over the past ten years, water quality monitoring at this location suggest that the 
following constituents are the primary COCs in the watershed:  indicator bacteria (total and fecal 
coliform, and enterococci), total aluminum, total copper, total lead and cyanide. The term COC 
used in this report is based on a comparison of mean annual concentrations to WQO.  A 
constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio 
exceeds 1.0.  Therefore, COC’s as they are designated in this report serve as flags for water 
quality managers and should not be used for other purposes such as regulatory compliance.    
Based on the 2004-2005 monitoring data, only the indicator bacteria concentrations out of the 
COC identified indicated a “first flush” phenomena in that the highest concentrations were 
observed in the first storm event samples. 
 
Oil and grease and total boron concentrations indicated a significant increasing trend over the 
ten-year monitoring period. These constituents did not exceed the mean exceedance ratio of 1.0.  
 
Annual mean indicator bacterial densities exceeded water quality objectives every year in which 
samples were collected from 1995 through 2005 and had the highest mean exceedance ratios of 
any constituents monitored.  Exceedances of the indicator bacteria water quality objectives were 
common throughout all of the monitoring stations throughout the study area.  Annual mean 
concentrations of total coliform, fecal coliform, and enterococci at the San Gabriel River MES 
and the corresponding ratios to water quality objectives were similar to those measured in other 
watersheds within the study area.  Based on total mean annual loadings for indicator bacteria in 
2004-2005, San Gabriel River had some of the lowest densities as compared to other watersheds.  
In addition, the San Gabriel River MES had the lowest bacteria loadings per acre as well as 
Malibu Creek and Santa Clara River.  These three watersheds have a greater percentage of 
vacant land and are less urbanized than the other watersheds.  The results of the loading 
estimates per acre indicate a correlation between lower loadings per acre for less urbanized 
watersheds. 
 
The mean exceedance ratio for total aluminum was greater than 1.0 at several of the mass 
emission stations, including San Gabriel River, Los Angeles River, Malibu Creek, and Santa 
Clara River.  For all of these watersheds except Los Angeles River, the annual mean total 
aluminum concentration exceeded the WQO only during the 1997-1998 season or the 2004-2005 
season, or both (the annual mean aluminum concentration at the Los Angeles River MES 
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exceeded during these two seasons and three others).  The annual mean total aluminum 
concentrations at the Coyote Creek, Ballona Creek, and Santa Clara River MES were also high 
during these seasons (typically exceeding the WQO), but over the ten-year monitoring period did 
not exceed the mean exceedance ratio.  The annual rainfall was greater during the 1997-1998 and 
the 2004-2005 seasons than any others in the ten-year monitoring period.  Thus, the elevated 
aluminum concentrations at the San Gabriel River MES may have been a result of heavy flows 
rather than a persistent problem in the watershed.  This is supported by the ANOVA results, 
which indicated that the mean concentration of total aluminum at the San Gabriel River MES 
was not significantly greater than that at any other MES.   
 
The mean exceedance ratios for total copper and total lead were also greater than 1.0 at the San 
Gabriel River MES as well as all other watersheds monitored in the study area except Malibu 
Creek.  Concentrations of these constituents were elevated consistently over the ten-year 
monitoring period.  However, the mean concentrations and total loads of these constituents over 
that time were similar to or less than those found in the other watersheds monitored.  Elevated 
levels of copper and lead, as well as zinc, are common in urbanized watersheds such as the San 
Gabriel River (MEC-Weston 2005).  The sources of these metals are numerous in the urban 
landscape, but three non-point sources have been identified as some of the greatest contributors 
(Woodward-Clyde 1992):  atmospheric emissions (stationary and mobile sources, such as 
automobile emissions), automotive (other than emissions, such as wear and tear on tires and 
brake pads), and water supply (such as corrosion from distribution infrastructure).  These non-
point sources can be ubiquitous in urbanized watersheds and difficult to eliminate from surface 
waters.  
 
The results of the land use monitoring reported in the 2000 Integrated Receiving Waters Impact 
Report (LADPW, 2000), indicated that light industrial, transportation, and retail/commercial land 
uses displayed the highest medium values for total and dissolved zinc, with light industrial being 
the highest.  Light industrial and transportation land uses displayed the highest medium values 
for total and dissolved copper.  These urbanized land uses therefore can be associated with 
higher concentrations of these metals in urban runoff. The previous results appear to collaborate 
the conclusions of this report using all available years of monitoring data.  A list of critical 
sources was also developed under the 1996 NPDES Permit.  Critical sources were identified and 
ranked by their potential significance to stormwater quality in the Critical Source Selection and 
Monitoring Report (Woodward-Clyde, 1997) discussed in the 2000 Integrated Receiving Waters 
Impact Report (LADPW, 2000).  These critical sources included: wholesale trade (including 
scrap yards and auto dismantling); automotive repair/parking, fabricated metal products; motor 
freight; chemical manufacturing facilities; automotive dealers/gas stations; electric/gas/sanitary; 
and miscellaneous manufacturing. These may be potential sources for the metal exceedances 
depending on their number and distribution in the watershed.   
 
Mean total loading estimates for total copper and lead were among the lowest estimates of all the 
watersheds.  Based on mean total loadings per acre for total copper and lead, San Gabriel River 
had the lowest loadings, along with Malibu Creek and Santa Clara River.  These results correlate 
with the loadings per acre for indicator bacteria, in which less urbanized watersheds have lower 
loading estimates. 
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The mean exceedance ratio for cyanide was greater than 1.0 at the San Gabriel River MES.  
Annual mean concentrations exceeded water quality objectives every year that samples were 
collected from 1995-2005.  Exceedances of cyanide water quality objectives were common 
throughout all of the monitoring stations throughout the study area.  The mean exceedance ratio 
of cyanide at the San Gabriel River was not as high as those measured in other watersheds, 
including Coyote Creek, Los Angeles River and Dominguez Channel; however, it was higher 
than those measured at Ballona Creek, Malibu Creek and Santa Clara River.  The origin of 
cyanide detected in the stormwater samples can be from a number of potential anthropogenic and 
natural non-point sources, including stormwater runoff from metal plating and finishing 
operations and pesticide use.  The largest likely source of cyanide in the watersheds is air-borne 
deposition from motor vehicle emissions.  The amount of cyanide that could be released to the 
environment from natural sources is comparatively low. Potential natural sources of cyanide 
include incomplete combustion from forest fires, decomposition of plant material and fungi.  
Water concentrations of cyanide tend to breakdown within days, but may bind to organic matter 
in sediments carried by stormwater and remain more persistent (www.eco-usa.net, 
www.dsf.health.state.pa, www.cynaidecode.org, www.npi.gov). 
 
Oil & grease and total boron did not exceed WQOs at the San Gabriel River MES; however, they 
were included in the COC discussion as potential pollutant issues because of significant 
increasing trends in concentrations.  Annual mean oil and grease levels in the watershed 
increased from less than 1.0 mg/L from 1996 through 2000 to greater than 2.0 mg/L from 2001 
through 2005.  The reason for the increase is unclear.  The annual mean concentration of total 
boron also increased over the ten-year monitoring period (no such trend was found for any of the 
other watersheds in the study area).  Boron enters the aquatic environment through two main 
pathways:  natural weathering of borate-containing rock and release of borates in cleaning 
products through disposal of wastewater treatment systems (Dyer and Caprarai 1997).  However, 
the reason for the increasing trend in borate in the San Gabriel River Watershed is unclear. 
 
Wet and dry weather samples were analyzed for toxicity to cladoceran (Ceriodaphnia dubia) 
survival and reproduction and/or sea urchin fertilization.  Toxicity monitoring at the San Gabriel 
River MES determined that stormwater samples collected in 2004-2005 did not affect C. dubia 
survival or reproduction, however, the samples inhibited sea urchin fertilization.  Dry weather 
samples collected in 2004-2005 affected C. dubia and sea urchin reproduction.  Prior to 2004-
2005, wet and dry weather samples were not toxic to the organisms.    Toxicity Identification 
Evaluations (TIEs) were unable to determine the stormwater pollutant causing the toxicity due to 
insufficient volumes of water. 
 
In addition to the water quality monitoring conducted at the MES, stream bioassessment and 
monitoring of the San Gabriel River Estuary has also been conducted.  The results of the stream 
bioassessment indicated that three sites located in tributaries to the main channel of the San 
Gabriel River had CFG Index of Biotic Integrity scores between 2 and 13, and quality ratings of 
Very Poor while an upstream reference site had IBI scores of 30 and 40, and was rated Fair.  
These scores are consistent with the other urbanized watersheds in the region.  In the San Gabriel 
River Estuary, sediments were analyzed for chemistry, toxicity and benthic macroinvertebrate 
diversity.  In general, concentrations of COCs were low (either not detected or below the ER-L 
values) and the mean percent survival of test organisms was high, suggesting that that the San 
Gabriel River sediments were not toxic. 
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The mass emission station for Coyote Creek is located in the lower portion of the watershed near 
the confluence of Coyote Creek and San Gabriel River.  Based on the mean exceedances ratios 
over the past ten years, water quality monitoring at this location suggests that the following 
constituents are the primary COCs at this MES:  indicator bacteria (total and fecal coliform, and 
enterococci), total copper, total lead, dissolved lead and cyanide.   
 
Annual mean indicator bacterial densities exceeded water quality objectives every year in which 
samples were collected from 1995 through 2005 and had the highest mean exceedance ratios of 
any constituents monitored (samples were not analyzed for bacteria from 1996-2000).  Mean 
exceedance ratios of total coliform, fecal coliform, and enterococci at the Coyote Creek MES 
were among some of the highest within the study area.  Mean total loading estimates for all three 
indicator bacteria from 2004-2005 were among the highest for Coyote Creek.  Based on mean 
total loadings per acre, Coyote Creek had some of the highest loadings for indicator bacteria, 
along with the other more urbanized watersheds, including Los Angeles River, Dominguez 
Channel and Ballona Creek.  These results indicate a correlation between higher loadings per 
acre from more urbanized watersheds. 
 
Similar to the San Gabriel River MES, the mean exceedance ratios for total copper and total lead 
were also greater than 1.0 at the Coyote Creek MES as well as all other watersheds monitored in 
the study area except Malibu Creek.  Concentrations of these constituents were elevated 
consistently over the ten-year monitoring period.  The mean exceedance ratio for dissolved lead 
was also greater than 1.0 at the MES; however, annual mean concentrations only exceeded 
objectives in two of the ten monitoring years.  Elevated levels of copper and lead are common in 
heavily-urbanized watersheds (MEC-Weston 2005).  Based on mean total loading estimates from 
2004-2005, total loads for total copper and lead for Coyote Creek were among the highest of all 
watersheds monitored, in addition to Los Angeles River and Ballona Creek.  Mean total loadings 
per acre for total copper and lead were also among the highest at Coyote Creek, following 
Dominguez Channel and Ballona Creek.  These results further indicate a correlation between 
higher loadings per acre for more urbanized watersheds. 
 
The mean exceedance ratio for cyanide was also greater than 1.0 at the Coyote Creek MES.  
Annual mean concentrations exceeded water quality objectives since 2000.  Exceedances of 
cyanide water quality objectives were common throughout all of the monitoring stations 
throughout the study area.  The mean exceedance ratio of cyanide at Coyote Creek was the 
highest ratio among all other watersheds monitored.  The origin of cyanide detected in the 
stormwater samples can be from a number of potential anthropogenic and natural non-point 
sources.  The largest likely source of cyanide in the watersheds is air-borne deposition from 
motor vehicle emissions.   
 
Water column toxicity monitoring determined that stormwater samples collected in 2004-2005 
affected C. dubia survival and reproduction and sea urchin reproduction.  2004-2005 dry weather 
samples only inhibited sea urchin fertilization.  Historical toxicity testing determined that 
stormwater samples collected in 2002-2003 inhibited C. dubia survival and reproduction and 
decreased sea urchin fertilization and stormwater samples collected in 2003-2004 affected sea 
urchin fertilization.  Only dry weather samples from 2003-2004 affected sea urchin fertilization.  
TIEs identified the toxic pollutant in 2002-2003 as one or more non-polar organic compounds 
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(i.e. propane, butanol), cationic metals (i.e. zinc, copper), and organophosphates.  In 2003-2004 
the toxic pollutant was believed to be a volatile compound (i.e. household cleaning products, 
gasoline). 
 
12.1.2 Los Angeles River Watershed 
 
The Los Angeles River Watershed is the second largest watershed in the study area, comprising 
131.9 square miles (533,853 acres).  It consists primarily of residential land use.  The mass 
emission station is located at the bottom of the watershed.  Based on the mean exceedances ratios 
over the past ten years, water quality monitoring at the MES suggests that the following 
constituents are the primary COCs in the watershed:  indicator bacteria, total and dissolved 
copper, lead and zinc, total aluminum and cyanide.  In addition, regression analyses indicated 
increasing trends in the concentrations of alkalinity and bicarbonate over that period of time, 
which can reduce the bioavailibility of metals in stormwater.   
 
As with all sampling locations in the study area, annual mean indicator bacterial densities at the 
Los Angeles River MES exceeded water quality objectives every year in which samples were 
collected from 1994 through 2005.  In general, annual mean concentrations of total coliform, 
fecal coliform, and enterococci tended to be higher at the Los Angeles River MES than those 
measured in other watersheds (particularly for enterococci).  However, the overall mean 
concentrations of these indicators from 1994 through 2005 were not significantly greater at this 
site compared to the other watersheds.  This is likely due to the ubiquitous nature of these 
indicators in urban drainages and the inherent variability in surface water concentrations.  Mean 
total loading estimates for 2004-2005 for all three indicator bacteria were the highest for the Los 
Angeles River.  Similarly, mean total loadings per acre for bacteria were also the highest for Los 
Angeles River, in addition to the other more urbanized watersheds, including Coyote Creek, 
Dominguez Channel and Ballona Creek.  
 
Exceedances of WQO for total and dissolved copper, lead, and zinc were common to all the 
watersheds monitored except Malibu Creek.  Although there were no statistically significant 
differences among watersheds between the overall mean concentrations from 1994 through 2005 
of these COCs, the highest annual mean concentrations were typically observed at the Los 
Angeles River MES.  Exceedances of WQO for all of these COCs were a consistent problem in 
the watershed throughout the monitoring period.  In addition, the ratios of the mean 
concentrations to the water quality objectives for each of these COCs were greater at the Los 
Angeles River MES than at any other stations monitored.  The elevated ratios are a result of both 
high concentrations of these COCs in the surface water at this station and low hardness values 
(since the WQOs for metals are hardness based).  The overall mean hardness (1994 through 
2005) at this station was the second lowest of any station monitored in the study area.  Finally, 
the mean loadings of total copper, lead, and zinc (as well as total chromium and total nickel) 
were greater at the Los Angeles River MES than at any other station monitored.  Taken together, 
these results suggest that elevated levels of copper, lead, and zinc are a persistent issue in the Los 
Angeles River Watershed.  In urban settings there are numerous non-point sources of copper, 
lead, and zinc, including automobiles and atmospheric deposition. A list of critical sources were 
identified and ranked by their potential significance to stormwater quality in the Critical Source 
Selection and Monitoring Report (Woodward-Clyde, 1997) discussed in the 2000 Integrated 
Receiving Waters Impact Report (LADPW, 2000).  The high levels found at the Los Angeles 
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River MES likely reflect the large size of the watershed and the extensive degree of urbanization.  
2004-2005 mean total loading estimates for total copper, lead, and zinc were highest for Los 
Angeles River followed by Coyote Creek and Ballona Creek.  In addition, based on mean total 
loadings per acre for total copper, lead and zinc, Los Angeles River had some of the highest 
loadings of the watersheds monitored.  These results are similar to the indicator bacteria 
loadings, in which higher loadings per acre correlated with higher percentages of urbanization. 
 
The mean exceedance ratio for total aluminum was greater than 1.0 at the Los Angeles River 
MES as well as the San Gabriel River, Malibu Creek, and Santa Clara River sites.  At the Los 
Angeles River MES, the annual mean total aluminum concentration exceeded the WQO during 
five of the nine seasons in which it was analyzed, including the last two seasons.  This suggests 
that high levels of total aluminum may be a persistent problem in the Los Angeles River 
drainage.  However, the overall mean total aluminum concentration at the Los Angeles River 
MES was not significantly greater than those at other stations. 
 
The mean exceedance ratio for cyanide was also greater than 1.0 at the Los Angeles River MES.  
Annual mean concentrations exceeded water quality objectives every year that samples were 
collected from 1995-2005.  Exceedances of cyanide water quality objectives were common 
throughout all of the monitoring stations throughout the study area.  The mean exceedance ratio 
of cyanide at the Los Angeles River was the second highest after Coyote Creek among all 
watersheds monitored.  The origin of cyanide detected in the stormwater samples can be from a 
number of potential anthropogenic and natural non-point sources, including stormwater runoff 
from metal plating and finishing operations and pesticide use.  The largest likely source of 
cyanide in the watersheds is air-borne deposition from motor vehicle emissions.  The amount of 
cyanide that could be released to the environment from natural sources is comparatively low. 
Because the greatest source of cyanide is likely from vehicle emissions, this constituent will 
remain widespread and persistent in this highly urbanized WMA.   
 
The annual mean concentrations of alkalinity and bicarbonate increased significantly from 1994 
to 2005 at the Los Angeles River MES.  Alkalinity is a measure of the buffering capacity of the 
water (the ability to resist changes in pH).  It is typically expressed in units of mg/L of calcium 
carbonate and its concentration is due primarily to the presence of bicarbonate, carbonate, and 
hydroxide ions in the sample.  Thus, it is not surprising that an increasing trend in alkalinity was 
found along with an increasing trend in bicarbonate.  Elevated levels of alkalinity and 
bicarbonate may originate from several sources in a watershed, including natural weathering of 
rocks that contain calcium carbonate (such as limestone), areas of significant algae blooms 
(carbonates and hydroxide are byproducts of algal respiration), and industrial wastewater.  
Higher alkalinity tends to mitigate metal toxicity (bicarbonates and carbonates take metals out of 
solution and reduce their bioavailability), thereby reducing the toxicity of the metals identified as 
COC.  The reason for the increasing trends in these COCs in the Los Angeles River Watershed is 
unclear. 
 
Water column toxicity monitoring determined that stormwater collected from the Los Angeles 
River MES during one sampling event in 2004-2005 affected Ceriodaphnia dubia survival and 
inhibited sea urchin fertilization, while stormwater collected from the second sampling event 
only inhibited sea urchin fertilization.  Dry weather samples collected in 2004-2005 only 
inhibited sea urchin fertilization.  Prior to 2004-2005, sea urchin fertilization was reduced by 

RB-AR48644



Final Report August 2005
 

Weston Solutions, Inc. 12-7
 

exposure to wet and dry weather samples collected in 2003-2004.  A Phase I TIE was initiated in 
July 2005 based on the toxicity results for the two dry weather samples collected from the Los 
Angeles River. The results indicated that metal toxicity is likely to be responsible for the 
reduction in urchin fertilization. Although copper has been detected at concentrations above the 
WQO, the results indicate that copper is not the sole contributor to toxicity. Synergistic effects 
from the metals identified as potential COC may be occurring between the multiple compounds 
found in the sample. 
 
Water quality monitoring at the tributary stations identified constituents that consistently 
exceeded WQOs at some or all of the stations, including all indicator bacteria, total copper and 
total zinc.  Total lead, total aluminum, dissolved copper, cyanide and diazinon exceeded WQOs 
less frequently.  All exceedances at the tributary stations coincided with exceedances at the mass 
emission station. 
 
In addition to the water quality monitoring discussed above, stream bioassessment and 
monitoring of the Los Angeles River Estuary was also conducted.  Stream bioassessment surveys 
were conducted at eight sites in the Los Angeles River Watershed.  Three of the sites were 
located in the main channel of the Los Angeles River, and five of the sites were located in 
tributaries.  The benthic macroinvertebrate communities of all of the sites in the Los Angeles 
River Watershed had CFG Index of Biotic Integrity scores between 1 and 20, and quality ratings 
of Very Poor and Poor.  These scores are similar to those in other watersheds in the region.  The 
results of the Los Angeles River Estuary sediment monitoring indicated that four metals were 
detected above ER-L values at one station.  Total detectable PAHs exceeded the ER-L at two 
stations, and total DDT, total chlordane and total PCBs exceeded the ER-M at two stations 
within the Estuary.  These two stations had mean ERM-Q values above the 0.10 threshold.  
Sediment toxicity was determined to be highly toxic to the test organisms at these two stations.   
 
Trash monitoring was also conducted during the 2002-2003 and 2003-2004 storm seasons.  For 
both seasons, the first storm event of the season produced the most amount of trash, particularly 
from commercial land use areas.  In subsequent storms, industrial land use was the largest 
contributor of trash, followed by commercial land use.  Low density single family produced the 
least amount of trash during both storm seasons.   
 
12.1.3 Dominguez Channel Watershed 
 
The Dominguez Channel Watershed is the smallest watershed in the study area, comprising 20.2 
square miles (81,764 acres).  It is also the most developed watershed (on a percentage basis) and 
consists primarily of residential and industrial land use areas.  The mass emission station is 
located near the middle of the watershed because of the flatness of the watershed and tidal 
influence.  Based on the mean exceedances ratios over the past ten years, water quality 
monitoring at this location suggests that the following constituents are COCs in the watershed:  
indicator bacteria (total and fecal coliform, and enterococci), dissolved and total copper and lead, 
total zinc, cyanide and diazinon.  A constituent is considered a COC if its frequency ratio 
exceeds 0.5 and/or mean exceedance ratio exceeds 1.0.  Therefore, COC’s as they are designated 
in this report serve as flags for water quality managers and should not be used for other purposes 
such as regulatory compliance.  In addition, there was an increasing trend in the concentration of 
total lead at this site.  Based on the 2004-2005 monitoring data, only dissolved zinc of the COC 
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identified indicated a “first flush” phenomena in that the highest concentrations were observed in 
the first storm event. 
 
As with the other watersheds monitored in the region, annual mean indicator bacterial densities 
at the Dominguez Channel MES exceeded water quality objectives every year in which samples 
were collected from 1995 through 2005.  Annual mean concentrations of total coliform, fecal 
coliform, and enterococci at the Dominguez Channel MES and the corresponding ratios to water 
quality objectives were similar to or slightly lower than those measured in other watersheds in 
the region.  The results reflect the ubiquitous nature of indicator bacteria in urban watersheds.  
Mean total loading estimates from 2004-2005 for indicator bacteria were intermediate as 
compared to the other watersheds.  Based on mean total loadings per acre for indicator bacteria, 
Dominguez Channel loadings were among the highest of all watersheds, along with Los Angeles 
River, Coyote Creek and Ballona Creek.  These results further indicate the correlation between a 
higher percentage of urbanized land and higher pollutant loadings. 
 
Exceedances of WQO for total and dissolved copper, lead, and zinc were found at the 
Dominguez Channel MES as well as all the watersheds monitored except Malibu.  For total and 
dissolved copper and zinc, the ratios to water quality objectives at this site were second only to 
those found at the Los Angeles River MES (the ratios for total and dissolved lead were 
intermediate compared to other watersheds).  Although concentrations of these metals were high 
compared to WQO, the Dominguez Channel also had the lowest mean hardness value of any of 
the watersheds monitored, which will tend to increase the number of exceedances of WQO for 
metals.  The mean loads of total copper, lead, and zinc from the Dominguez Channel Watershed 
were lower than most other watersheds in the study area, which reflects the relatively small 
drainage upstream of the MES at this site.   Mean total loading estimates for total copper, lead 
and zinc were intermediate compared to the other watersheds.  Total loading estimates per acre 
were highest for Dominguez Channel, followed by Ballona Creek, Los Angeles River and 
Coyote Creek, which are the most urbanized watersheds.  Similar to bacteria loadings, these 
results also indicate a correlation between higher loadings per acre from more urbanized 
watersheds as compared to lower loading estimates from the least urbanized watersheds. 
 
The mean exceedance ratio for cyanide was also greater than 1.0 at the Dominguez Channel 
MES.  Annual mean concentrations exceeded water quality objectives every year that samples 
were collected from 2001-2005.  Exceedances of cyanide water quality objectives were common 
throughout all of the monitoring stations throughout the study area.  The mean exceedance ratio 
of cyanide at the Dominguez Channel was the third highest among all watersheds monitored.  
The origin of cyanide detected in the stormwater samples can be from a number of potential 
anthropogenic and natural non-point sources, including stormwater runoff from metal plating and 
finishing operations and pesticide use.  The largest likely source of cyanide in the watersheds is 
air-borne deposition from motor vehicle emissions.  The amount of cyanide that could be 
released to the environment from natural sources is comparatively low.  
 
The mean diazinon concentration exceeded the WQO at the Dominguez Channel MES in two of 
the four seasons in which monitoring was conducted (2001 through 2005).  The exceedances 
occurred during the 2001-2002 and the 2002-2003 seasons, but not during the 2003-2004 and 
2004-2005 seasons.  These results suggest that diazinon concentrations in the watershed may be 
decreasing over time, but the sample size was too small to show a statistically significant trend.  
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The sale of diazinon has been banned for residential use since 2002 for indoor use and 2004 for 
outdoor use, so concentrations in surface waters of urban watersheds should decrease over time. 
 
Water column toxicity monitoring determined that stormwater collected in 2004-2005 affected 
the survival of C. dubia and the fertilization of sea urchins.  2004-2005 dry weather samples 
affected C. dubia and sea urchin reproduction.  Toxicity monitoring conducted prior to 2004-
2005 determined that stormwater samples from 2002-2003 affected C. dubia survival and 
reproduction and both wet and dry weather samples from 2003-2004 affected sea urchin 
fertilization.  In 2002-2003, TIEs identified the toxic pollutant as one or more non-polar organic 
compounds (i.e. propane, butanol), cationic metals (i.e. zinc, copper), and organophosphates.  In 
2003-2004, the toxic pollutant was believed to be a volatile compound (i.e. household cleaning 
products, gasoline).   
 
In addition to the water quality monitoring discussed above, stream bioassessment and 
monitoring of the Dominguez Channel Estuary were also conducted.  The benthic 
macroinvertebrate community in Dominguez Channel had CFG Index of Biotic Integrity scores 
of three and six, and a quality rating of Very Poor.  Similar scores were found in other urbanized 
watersheds throughout the region.  In the Dominguez Channel Estuary, sediments from six 
stations were analyzed for chemistry, toxicity and benthic macroinvertebrate diversity.  The 
results of the chemistry assessment indicated that nine metals exceeded either the ER-L or ER-M 
at the majority of the stations.  Total detectable chlordane, total detectable DDT, total detectable 
PAHs, and total detectable PCBs all exceeded either ER-L or ER-M values at the majority of the 
stations.  ERM-Q values were all above the threshold of 0.10 for all six stations monitored in the 
Dominguez Channel Estuary.  Sediment toxicity was determined to be highly toxic to the test 
organisms at three of the stations.  These results indicate the greatest impact compared to the 
other estuaries monitored in the region. 
 
12.1.4 Ballona Creek Watershed 
 
The Ballona Creek Watershed is the fourth largest watershed monitored in the study area, 
comprising 33.8 square miles (137,073 acres).  It is nearly entirely developed, consisting 
primarily of residential land use.  The mass emission station for Ballona Creek watershed is 
located approximately four miles upstream of the ocean outlet.  Based on the mean exceedances 
ratios over the past ten years, water quality monitoring at this location suggests that the following 
constituents are the COCs in the watershed:  indicator bacteria (total and fecal coliform, and 
enterococci), total copper and total and dissolved lead and cyanide.  A constituent is considered a 
COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio exceeds 1.0. Therefore, 
COC’s as they are designated in this report serve as flags for water quality managers and should 
not be used for other purposes such as regulatory compliance.  These results are similar to those 
found in the other watersheds throughout the region.  Based on the 2004-2005 monitoring data, 
only enterococcus concentrations out of the COC identified indicated a “first flush” phenomena 
in that the highest concentrations were observed in the first storm event.  In addition, the mean 
concentrations of bicarbonate and potassium increased significantly in the watershed from 1996 
through 2005.  In contrast, the mean concentration of total petroleum hydrocarbons significantly 
decreased during the same time period.   
As with the other watersheds monitored in the study area, annual mean indicator bacterial 
densities at the Ballona Creek MES exceeded water quality objectives every year in which 
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samples were collected from 1995 through 2005.  Annual mean concentrations of total coliform, 
fecal coliform, and enterococci tended to be slightly higher at the Ballona Creek MES (along 
with the Los Angeles River MES) compared to other watersheds in the region.  Mean total 
loading estimates for indicator bacteria were intermediate compared to the other watersheds 
monitored.  Mean total loadings per acre for indicator bacteria were among the highest for 
Ballona Creek, along with Los Angeles River, Coyote Creek and Dominguez Channel, which are 
the most urbanized watersheds. 
 
Total copper and total lead exceeded the respective WQOs consistently at the Ballona Creek 
MES (the exceedance frequency for dissolved lead was more sporadic).  Mean concentrations of 
these constituents and the corresponding ratios to water quality objectives were intermediate 
compared to other mass emission sites monitored in the study area (as was the mean hardness 
value).  In addition, the mean loads of these metals were intermediate compared to other sites 
monitored.  As discussed above, there are numerous sources of copper and lead in urbanized 
areas and they frequently exceeded water quality objectives throughout the region.  Mean total 
loading estimates and total loadings per acre for total copper and total lead were among the 
highest for Ballona Creek, as well as Los Angeles River, Coyote Creek and Dominguez Channel, 
which are the most urbanized watersheds. 
 
The mean exceedance ratio for cyanide was also greater than 1.0 at the Ballona Creek MES.  
Annual mean concentrations exceeded water quality objectives since 2001.  Exceedances of 
cyanide water quality objectives were common throughout all of the monitoring stations 
throughout the study area.  The mean exceedance ratio of cyanide at Ballona Creek was among 
one of the lowest throughout all watersheds.  The origin of cyanide detected in the stormwater 
samples can be from a number of potential anthropogenic and natural non-point sources as 
discussed previously.  The largest likely source of cyanide in the watersheds is air-borne 
deposition from motor vehicle emissions.   
 
The annual mean concentrations of bicarbonate and potassium increased significantly at the 
Ballona Creek MES from 1996 through 2005.  The mean bicarbonate concentration was low in 
1996-1997, increased dramatically from 1997 through 2002, then increased again in 2004-2005 
(there are no results available from 2002 through 2004).  A similar pattern was observed for 
potassium.  Bicarbonate is a constituent of alkalinity, which is a measure of the buffering 
capacity of the water.  Although there was no statistically significant increase in the alkalinity at 
the Ballona Creek MES, the same general pattern in the annual mean concentration described 
above for bicarbonate was also observed for alkalinity.  The sources of elevated levels of 
alkalinity and bicarbonate include natural weathering of rocks that contain calcium carbonate, 
areas of significant algae blooms, and industrial wastewater.  The reason for the increasing 
bicarbonate trend in the Ballona Creek Watershed is unclear.  In contrast to bicarbonate, the 
annual mean concentration of total petroleum hydrocarbons (TPH) decreased in the Ballona 
Creek Watershed form 1996 through 2005.  Statistically significant decreasing trends in TPH 
were also observed in the Santa Clara River and Coyote Creek Watersheds, but the relationship 
was strongest in Ballona Creek.   
 
Water column toxicity monitoring determined that stormwater and dry weather samples collected 
in 2004-2005 affected C. dubia and sea urchin reproduction.  Prior to 2004-2005, stormwater 
samples collected during 2002-2003 and 2003-2004 inhibited sea urchin fertilization.  TIEs 
determined the toxicity in the 2002-2003 stormwater was due to particulate-bound toxicants, one 
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or more non-polar organic compounds (i.e. propane, butanol) and cationic metals (i.e. zinc, 
copper).  In 2003-2004 the toxic pollutant in stormwater was believed to be a volatile compound 
(i.e. household cleaning products, gasoline). 
 
The magnitude of exceedances for each of the tributary stations based on the ratio of the mean 
concentrations for all the sampling events to date, were compared to the applicable water quality 
objectives. Indicator bacteria, total copper, and total lead exceeded WQOs at the mass emission 
station (S01) on nearly every monitoring date and exceedances coincided at many, if not all 
tributaries. For bacteriological indicators, the magnitude of exceedance of the WQO is similar 
for all the tributary stations and the mass emission station.  No one or set of tributaries appear to 
be a primary source of bacterial indicator exceedances based on concentration.  Table 12-1 
presents the tributary station names and the corresponding station numbers.  

Table 12-1 . Tributary Stations in the Ballona Creek Watershed and the Corresponding Station Numbers. 
Tributary Station Name Tributary Station Number 

Centinela TS07 
Sepulveda TS08 
Benedict TS09 
Adams TS10 
Fairfax TS11 

Cochran TS12 
 
Based on concentration, Sepulveda and the further upstream tributaries appear to exhibit greater 
exceedances of the WQO for the selected metals.  For these metals, the magnitude of exceedance 
of the WQO is higher for total copper and lead at the Centinela station compared to further 
upstream tributary and channel locations that include Sepulveda, Benedict, and the MES.  The 
farthest upstream tributary locations are characterized by greater exceedances than Centinela and 
the other downstream locations.  Based on concentration, Centinela and the farthest upstream 
tributaries appear to exhibit greater exceedances of the WQO for the selected metals. Total zinc 
had exceedances at the mass emission station during the October 26th and the December 5th 
storms with many associated tributary exceedances.   
 
Based on constituent loadings, a similar pattern was observed for indicator bacteria and metals 
(total and dissolved copper and lead) at the Ballona Creek tributary stations.  Figure 12-1 
illustrates the loadings for total and fecal coliforms and enterococci and Figure 12-2 presents 
loadings for total and dissolved copper and lead.  Loadings for each constituent were highest at 
the MES (S01) and at TS12 (Cochran).  The MES is located at the bottom of the watershed and 
receives drainage from most of the other tributaries, while TS12 is the uppermost station in the 
watershed.  TS07, the farthest downstream station, and TS10, located in the upper portion of the 
watershed, had the next highest loadings for indicator bacteria and metals.  Based on these 
results, pollutant loadings were highest in the upper and lower reaches of the watershed, while 
the middle portion had the lowest pollutant loadings. Figures 12-3 and 12-4 illustrate the 
loadings per acre for indicator bacteria and total and dissolved copper and lead, respectively.  
These results are consistent with the findings of the dry weather characterization study of 
Ballona Creek conducted by the Southern California Coastal Water Research Project: results of 
this study also indicated that the highest concentrations were detected in the upper and lower 
reaches of the watershed. 
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Figure 12-1.  Summary of Indicator Bacterial Loadings (MPN) at the Ballona Creek 

Tributary Stations. 
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Figure 12-2.  Summary of Metal Loadings (Kg) at the Ballona Creek Tributary Stations. 
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Figure 12-3.  Summary of Loadings (MPN) Per Acre for Indicator Bacteria at the Ballona 

Creek Tributary Stations. 
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Figure 12-4.  Summary of Loadings (Kg) Per Acre for Total and Dissolved Copper and 

Lead at the Ballona Creek Tributary Stations. 
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Trash monitoring was also conducted in the Ballona Creek Watershed.  In 2002-2003, the first 
storm event of the season produced the largest amount of trash, and, in contrast to the trash 
monitoring conducted in the Los Angeles River Watershed, low density single family residential 
and commercial land uses produced the greatest amount of trash.  During the 2003-2004 
monitoring season, the second storm event contributed the largest amount of trash, most of which 
was associated with commercial land use areas.   
 
In addition to the water quality monitoring discussed above, stream bioassessment and 
monitoring of the Ballona Creek Estuary was also conducted.  The stream bioassessment was 
conducted in the concrete lined channel section of Ballona Creek. The benthic macroinvertebrate 
community at the Ballona Creek sites had CFG Index of Biotic Integrity scores of 6 and 10, and 
quality ratings of Very Poor for both monitoring years.  These results are consistent with other 
urban sites monitored throughout the region.  In the Ballona Creek Estuary sediments, three 
metals commonly found in the watershed (copper, lead, and zinc) were detected above the ER-L 
or ER-M values.  In addition, total DDT and total chlordane were found in high concentrations.  
Three stations had ERM-Q values above the 0.10 threshold.  Sediment toxicity was identified as 
moderately toxic to the test organisms at one station and highly toxic at three stations.   
 
12.1.5 Malibu Creek Watershed 
 
The Malibu Creek Watershed is one of the least developed watersheds in the region (second only 
to the Santa Clara River Watershed).  It comprises 32.1 square miles (130,094 acres), consisting 
primarily of vacant and residential land use areas.  The Mass Emission Station is located in the 
lower portion of the watershed.  Based on the mean exceedances ratios over the past ten years, 
water quality monitoring at this location suggests that indicator bacteria (total and fecal coliform, 
and enterococci), total aluminum and cyanide are the COCs in the watershed.  A constituent is 
considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio exceeds 1.0. 
Therefore, COC’s as they are designated in this report serve as flags for water quality managers 
and should not be used for other purposes such as regulatory compliance.  These results are 
similar to those found in the other watersheds throughout the region.  Based on the 2004-2005 
monitoring data, none of the identified COCs indicated a “first flush” phenomena. In addition, 
the annual mean concentrations of total selenium, sulfate and potassium increased significantly 
during the monitoring period, while dissolved chromium and turbidity significantly decreased.   
 
Malibu Creek was similar to other watersheds in the region in that annual mean indicator 
bacterial densities exceeded water quality objectives every year in which samples were collected 
from 1995 through 2005.  Annual mean concentrations of total coliform, fecal coliform, and 
enterococci as well as the ratios to water quality objectives were intermediate compared to other 
watersheds monitored in the region.  Mean total loading estimates for indicator bacteria were 
lowest for Malibu Creek.  Based on total loadings per acre for bacteria, Malibu Creek had the 
lowest loadings along with San Gabriel River and Santa Clara River, which are the least 
urbanized.  These results indicate lower loading estimates for watersheds with higher 
percentages of vacant land. 
 
From 1997 through 2005, the annual mean total aluminum concentration exceeded WQO at the 
Malibu Creek Watershed MES during two seasons:  1997-1998 and 2004-2005.  Rainfall was 
greater during these two seasons than other seasons over the past ten years, which may account 
for the high total aluminum concentrations.  Annual mean total aluminum concentrations were 
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greatest during these two seasons at nearly all of the watersheds monitored in the region.  These 
results suggest that the elevated total aluminum levels at the Malibu Creek MES are related to 
high flows rather than specific sources within the Malibu Creek Watershed.   
 
The mean exceedance ratio for cyanide was also greater than 1.0 at the Malibu Creek MES.  
Annual mean concentrations exceeded water quality objectives every year samples were 
collected since 1997.  Exceedances of cyanide water quality objectives were common throughout 
all of the monitoring stations throughout the study area.  The mean exceedance ratio of cyanide 
at Malibu Creek was the lowest along with Santa Clara River.  The origin of cyanide detected in 
the stormwater samples can be from a number of potential anthropogenic and natural non-point 
sources as discussed previously. The largest likely source of cyanide in the watersheds is air-
borne deposition from motor vehicle emissions.   
 
Aside from the patterns observed for indicator bacteria and total aluminum, water quality at the 
Malibu Creek MES appears to be distinctly different compared to other watersheds in the region.  
From 1997 through 2005 there were no exceedances of the WQO for copper, lead, or zinc 
(dissolved or total) in the Malibu Creek MES.  These objectives were exceeded frequently during 
the same time period at the other mass emission sties.  Annual mean concentrations of these 
metals in the Malibu Creek samples were similar to those in other watersheds, but the hardness 
values in the Malibu Creek Watershed were much greater than those measured at any other site 
in the region.  Since the WQO for metals are hardness based, there were fewer exceedances at 
Malibu than at the other sites.  In addition to hardness, the overall mean concentrations were 
greatest at Malibu Creek for a suite of constituents, including alkalinity, bicarbonate, calcium, 
chloride, magnesium, nitrate, nitrate-N, pH, sodium, specific conductance, sulfate, total 
dissolved solids, dissolved boron, dissolved selenium, and total selenium.  For most of these 
constituents, the mean concentrations at Malibu Creek were significantly different from those at 
all the other watersheds in the region (See pg. 10-22). 
 
Many of these constituents are co-related.  For instance, high levels of the ions calcium, chloride, 
magnesium, and sodium will result in an increase in hardness, alkalinity, specific conductance, 
TDS, and pH.   
 
Water column toxicity monitoring determined that stormwater and dry weather samples collected 
in 2004-2005 affected Ceriodaphnia dubia and sea urchin reproduction, whereas wet and dry 
weather samples collected in 2002-2003 and 2003-2004 were not toxic to the organisms.   
 
Shoreline monitoring within the Malibu Creek Watershed from 2001-2004 indicated that 
bacterial densities were higher during wet weather than dry weather.  There were exceedances of 
all indicator bacteria during dry and wet weather in all three sampling years.  These exceedances 
corresponded with the bacteria exceedances that occurred at the mass emission station.   
 
In addition to the water quality monitoring discussed above, stream bioassessment and 
monitoring of Malibu Creek was also conducted.  The benthic macroinvertebrate community at 
the Malibu Creek sites had CFG Index of Biotic Integrity scores ranging from 2 to 52, and 
quality ratings ranging from Very Poor to Good.  These results are consistent with other urban 
sites monitored throughout the region.  In the Malibu Lagoon sediments, four metals (cadmium, 
copper, nickel, and zinc) were detected above the ER-L or ER-M values.  Three stations had 
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ERM-Q values above the 0.10 threshold.  Sediments in this lagoon were not toxic to the test 
organisms.   
 
12.1.6 Santa Clara River Watershed 
 
The Santa Clara River Watershed is the largest watershed in the region comprising 256.3 square 
miles (1,037,176 acres).  However, the lower potion of the watershed is west of Los Angeles 
County and unmonitored.  The watershed consists primarily of vacant land, followed by 
residential areas.   
 
The mass emission station is located in the upper reaches of the watershed near the county 
boundary.  Based on the mean exceedances ratios over the past ten years, water quality 
monitoring at this location suggests that indicator bacteria (total and fecal coliform, and 
enterococci), total aluminum, cyanide and diazinon are the COCs in the watershed.  A 
constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio 
exceeds 1.0.  Therefore, COC’s as they are designated in this report serve as flags for water 
quality managers and should not be used for other purposes such as regulatory compliance.  
These results are similar to those found in the other watersheds throughout the region.  Based on 
the 2004-2005 monitoring data, only indicator bacteria concentrations out of the COC identified 
indicated a “first flush” phenomena in that the highest concentrations were observed in the first 
storm event. In addition, the annual mean concentration of total petroleum hydrocarbons 
decreased significantly during the monitoring period, but the results are based on only three data 
points.   
 
Santa Clara River was similar to other watersheds in the region in that annual mean indicator 
bacterial densities exceeded water quality objectives every year in which samples were collected 
from 2002 through 2005.  Annual mean concentrations of total coliform, fecal coliform, and 
enterococci as well as the ratios to water quality objectives were intermediate compared to other 
watersheds monitored in the region.  Mean total loading estimates and total loadings per acre for 
indicator bacteria were among the lowest of the watersheds along with Malibu Creek and San 
Gabriel River.  These results further indicate a correlation between lower loadings from less 
urbanized watersheds. 
 
From 2002 through 2005, the annual mean total aluminum concentration exceeded WQO at the 
Santa Clara River Watershed MES during two seasons:  2003-2004 and 2004-2005 and was the 
highest in 2004-2005.  Rainfall was greater during this season than other seasons over the past 
ten years, with the exception of 1997-1998, which may account for the high total aluminum 
concentrations.  Annual mean total aluminum concentrations were greatest during 1997-1998 
and 2004-2005 at nearly all of the watersheds monitored in the region.  These results suggest that 
the elevated total aluminum levels at the Santa Clara River MES are related to high flows rather 
than specific sources within the Santa Clara River Watershed. 
 
The mean exceedance ratio for cyanide was also greater than 1.0 at the Santa Clara River MES.  
Annual mean concentrations exceeded water quality objectives every year since 2002.  
Exceedances of cyanide water quality objectives were common throughout all of the monitoring 
stations throughout the study area.  The mean exceedance ratio of cyanide at Santa Clara River 
was the lowest along with Malibu Creek.  The origin of cyanide detected in the stormwater 
samples can be from a number of potential anthropogenic and natural non-point sources as 
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discussed previously.  The largest likely source of cyanide in the watersheds is air-borne 
deposition from motor vehicle emissions.   
 
The mean diazinon concentration exceeded the WQO at the Santa Clara River MES in two of the 
monitoring years from 2002 through 2005.  The exceedances occurred during the 2002-2003 and 
the 2004-2005 seasons.  Dominguez Channel was the only other watershed that had a mean 
exceedance ratio greater than 1.0.  The sale of diazinon has been banned for residential use since 
2002 for indoor use and 2004 for outdoor use, so concentrations in surface waters of urban 
watersheds should decrease over time. 
 
Water column toxicity monitoring determined that stormwater collected in 2004-2005 affected 
sea urchin reproduction, but not Ceriodaphnia dubia survival or reproduction.   
2004-2005 dry weather samples inhibited C. dubia and sea urchin reproduction.  Prior to 2004-
2005, stormwater samples collected in 2003-2004 inhibited C. dubia survival.  TIEs determined 
that the toxicity in 2003-2004 stormwater was caused by a volatile compound (i.e. household 
cleaning products, gasoline). 
 
In addition to the water quality monitoring discussed above, stream bioassessment was also 
conducted.  The benthic macroinvertebrate community at the Santa Clara River sites had Index 
of Biotic Integrity scores of 21 and 19, and quality ratings of Poor for both monitoring years.  
These results are consistent with other sites monitored throughout the region.   
 
12.1.7 Regional Assessment 
 
The overall conclusions that can be made from the regional assessment include:   
 
Bacterial Indicators - The highest concentrations for the bacterial indicators generally occurred 
at the Los Angeles River and Ballona Creek mass emission stations.  The lowest mean 
concentrations were indicated for Dominquez Channel and Santa Clara River; however, the data 
from these MES was limited (2-3 years).  The regression analysis did not indicate any significant 
trends with regard to the bacterial indicators.  Regionally, these indicators remained well above 
the WQO throughout the watersheds and the monitoring period from 1994-2005.  The regional 
evaluation of the ratios of the mean concentrations to the WQO, indicated that the highest WQO 
ratios were observed for the Los Angeles River, Ballona Creek and Coyote Creek Watersheds.  
The lowest ratios were observed for the Santa Clara River and Malibu Creek Watersheds.  The 
magnitude of the WQO ratios for the bacterial indicators corresponded to the percentage of land 
use that relates to urbanization (use other than vacant lands or recreational uses) of the 
watersheds.  A lower percentage of urbanization resulted in a lower WQO ratio.   
 
The mean total loading estimates for all three bacteriological indicators were highest for the Los 
Angeles River followed by Coyote Creek.  The total loads for all the other MES were lower and 
similar in totals, with the exception of Malibu Creek, which was the lowest.  The mean total 
loadings for the bacteriological indicators on a per acre basis indicate that Los Angeles River, 
Coyote Creek, Dominguez Channel and Ballona Creek had the highest loadings per acre, and 
correspond to more urbanized watersheds.  The lowest loadings per acre were determined for 
Malibu Creek, Santa Clara River and San Gabriel River Watersheds that are characterized by a 
greater percentage of vacant land of the total drainage area.  The results of the loading estimates 
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on a per acre basis indicate a correlation between higher loadings per acre for more urbanized 
watersheds compared to watersheds with higher percentages of total drainage area that remains 
undeveloped (vacant).  The conclusions for the loading estimates are consistent with those 
summarized above regarding a relationship with the magnitude of exceedances with percent 
urbanization. 
 
Metals - The highest mean concentrations for total and dissolved copper, lead and zinc on a 
regional basis were observed in the Los Angeles River.  The lowest concentrations were 
generally observed for the Santa Clara River and Malibu Creek Watersheds.  These two 
watersheds are the least urbanized of the watersheds under the Core Monitoring program.  
Exceedances of the WQO for total and dissolved lead, copper and zinc were observed regionally 
in all the watersheds monitored with the exception of the Santa Clara River and Malibu Creek 
Watersheds.  The highest WQO ratios were observed for the Los Angeles River, followed by the 
Dominguez Channel, Ballona Creek and Coyote Creek Watersheds.  The Santa Clara River and 
Malibu Creek Watersheds had the lowest WQO ratios.  The ranking of the magnitude of these 
WQO ratios for lead, copper and zinc generally corresponded to a greater percentage of 
urbanization of the watersheds.  It was also indicated that the highest annual mean concentrations 
for dissolved and total copper, lead and zinc for several watersheds occurred in 1997-1998.  This 
year corresponded with the highest monthly rainfall, as recorded at the Los Angeles Civic 
Center.  The higher intensity storms recorded for that period could have resulted in the 
mobilization and transport of greater sediment/particle loads into the watersheds that likely 
resulted in higher copper and other metal concentrations at the MES.   
 
No trends (increasing or decreasing over time) in the annual mean concentrations as measured at 
the MES were observed for copper, lead and zinc on a watershed basis with the exception of 
Dominguez Channel.  An increasing trend in total lead concentrations was observed in 
Dominguez Channel.  The annual data at this MES was however limited to four annual sampling 
periods.   
 
The mean total loading estimates for total copper, lead and zinc were highest for the Los Angeles 
River followed by Coyote Creek and Ballona Creek MES.  The total loads for all the other MES 
were lower and similar in totals, with the exception of Malibu Creek, which was the lowest.  
These results are similar to those of the bacteriological indicators which represent constituents 
often associated with urban runoff.  As discussed previously, the source of these metals is often 
identified with non-point urban sources that include vehicle emissions and wear of automobile 
tires and brake pads. The mean total loadings for total copper, lead and zinc on a per acre basis 
indicate that Dominguez Channel and Ballona Creek have the highest loadings per acre, followed 
by the Los Angeles River and Coyote Creek, which corresponds to more urbanized watersheds.  
The lowest loadings per acre were determined for Malibu Creek, Santa Clara River and San 
Gabriel River watersheds that are characterized by a greater percentage of vacant land of the 
total drainage area.  The results of the loading estimates on a per acre basis for total copper, lead 
and zinc indicate a correlation between higher loadings per acre for more urbanized watersheds 
compared to watersheds with higher percentages of total drainage area that remains undeveloped 
(vacant). These results correlate with the loadings per acre for the bacterial indicators, and are 
also consistent with the findings of the comparison of the water quality exceedance ratio for 
these constituents to the percent urbanization within the WMA monitored.   
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Based on the evaluation of inter-relationships between TSS and metals, the greatest number of 
trends was identified for the Santa Clara River Watershed compared to the other watersheds.  
The Santa Clara River Watershed is the least urbanized (over 80% vacant lands) of the 
watersheds in the County.  These results may indicate that correlations between TSS and metal 
concentrations were evident in the Santa Clara River Watershed, possibly due to a less diverse 
source of metals within the watershed and a better correlation between sediment load and total 
metal concentrations in stormwater.   
 
Nutrients - The results of the ANOVA comparisons indicated a grouping of watersheds that 
include Malibu Creek, San Gabriel River and Coyote Creek with regard to higher mean values 
for nitrate and nitrate-N.  The means for these watersheds were significantly different than the 
other watersheds.  The mean for Malibu Creek MES was the highest of the watersheds.  Higher 
nitrate concentrations could be the result of greater use of fertilizers in agricultural, golf courses 
or nursery activities, and seepage from in-ground septic systems near and up-stream of the MES.  
Further evaluation of land use near and upstream of the MES at these watersheds compared to 
the others is needed to determine if the higher means at these MES can be correlated to land 
activities upstream of the MES.   
 
Based on the cluster analysis, there was a cluster for both wet and dry weather sampling at the 
Malibu Creek MES corresponding to higher concentrations compared to the overall mean for the 
constituents of ammonia, nitrate, nitrate-N, sulfate, total dissolved solids, specific conductance, 
hardness and chloride.  This finding correlates to the conclusions for the Malibu Creek 
Watershed based on the ANOVA analysis and WQO ratio comparisons.  This cluster appeared to 
also include numerous dry weather annual means for most of the other watersheds.  Nutrients 
and constituents related to dissolved minerals were clustered with the Malibu Creek Watershed 
possibly due to potentially higher nitrate and dissolved minerals in groundwater seepage.  The 
cluster around dry weather sampling at the various MES likely corresponds to a larger load of 
nutrients and dissolved mineral salts during dry weather flows.   
 
The highest mean loadings for nutrients based on the 2004-2005 results from the MES were 
determined for the Los Angeles River, which is the second largest watershed in the County.  The 
total nutrient loadings were lower and similar for Coyote Creek, Ballona Creek and San Gabriel 
River.  The lowest total loadings were calculated for Malibu Creek, Dominguez Channel and 
Santa Clara River.  The highest total phosphorus per acre was determined for Ballona Creek.  
The next set of watersheds that are characterized by slightly lower loads per acre included 
Coyote Creek, Dominguez Channel and Los Angeles River.  The lowest was calculated for Santa 
Clara River. The results for nitrogen (Kjeldahl-N) were similar.  The highest nitrate (as nitrogen) 
loads per acre were determined for Coyote Creek and Dominguez Channel, followed by Malibu 
Creek.  These results indicate a relatively high load per acre estimate for Malibu Creek, 
compared to more urbanized watersheds such as the Los Angeles River.  These results are 
collaborated by the ANOVA analysis which indicated a significant difference in the nutrient 
results for Malibu Creek.  As mentioned previously, the potential sources of nitrates in the 
Malibu Creek watershed may include greater use of fertilizer per acre and seepage from in-
ground septic systems which are prevalent in this watershed. 
 
Other Water Quality Parameters - The means of several constituents measured at the Malibu 
Creek MES were significantly different compared to the other MES.  These constituents included 

RB-AR48658



Final Report August 2005
 

Weston Solutions, Inc. 12-21
 

alkalinity, calcium, chloride, hardness, magnesium, sodium, specific conductance, sulfate, and 
total suspended solids.  This comparison indicated a greater mean concentration in mineral salts 
and ions in wet and dry weather runoff at the Malibu Creek MES.  This may indicate a 
contribution from natural minerals from groundwater seepage that contains higher dissolved 
mineral concentrations potentially due to natural geologic sources within this watershed 
compared to the other watersheds in the County.  Further evaluation of any potential differences 
in geology and soil types within the Malibu Creek Watershed is needed to draw any definitive 
conclusions.   
 
Solids (TDS, TSS, TOC) – The highest mean total loadings for TDS were determined for the 
Los Angeles River, however, the total loads were only slightly lower for Ballona Creek, Coyote 
Creek, Malibu Creek and San Gabriel River.  The Los Angeles River is the second largest 
watershed in the County.  The highest TDS loadings per acre were calculated for Ballona Creek, 
Malibu Creek, and Coyote Creek.  The lowest TDS per acre was indicated for Santa Clara River.  
Both Malibu Creek and the Santa Clara River Watersheds are the least urbanized.  The much 
higher TDS loadings from Malibu Creek suggest possible greater contributions from natural 
sources such as groundwater seepage into the creek that contains higher dissolved salts and 
metals than in Santa Clara River.  These findings are collaborated by the ANOVA and Cluster 
Analysis results which indicated significant differences in the Malibu Creek water quality 
compared to the other watersheds with regard to TDS and other parameters that would suggest 
these same inputs and sources.    
 
TSS total mean loads were highest for the Santa Clara River and lowest for Malibu Creek.  The 
higher TSS for Santa Clara River may indicate greater suspended sediment loads due to erosion 
of stream banks and disturbed areas.   Special Studies being conducted in the Santa Clara River 
WMA are investigating both the impact from development and increases in peak discharge.  The 
mean loading of TSS per acre is highest for Ballona Creek, Los Angeles River, Coyote Creek 
and Santa Clara River.  The lowest was for Malibu Creek.  The higher TSS loadings per acre for 
most of these watersheds represent contributions from various urban sources within the more 
urbanized watersheds.  As discussed above, the higher TSS loadings per acre for Santa Clara 
River, may be related to erosion.  This is also indicated by a low TDS loading per acre compared 
to the high TSS loading per acre for Santa Clara River, which correspond to a larger particle 
source such as soils (measured by the TDS) compared to dissolved constituents (measured by 
TSS). 
 
The TOC mean loadings for 2004-2005 were highest in the Los Angeles River, followed by 
Coyote Creek and Ballona Creek.  The lowest was for Malibu Creek.  The highest mean loading 
per acre was determined for Coyote Creek, followed by Ballona Creek, Dominguez Channel and 
Los Angeles River.  The lowest was for Santa Clara River.  The lower relative loading per acre 
compared to the total mean loading for the Los Angeles River is likely due to large drainage area 
of this watershed.  The higher TOC loadings both as totals and on a per acre basis correspond to 
greater urbanized areas of the total drainage area.  TOC loadings appear to be an indicator of 
greater urbanization within the watershed. 
 
Pesticides - The only pesticide that was detected above its WQO as part of the wet and dry 
weather Core Program monitoring was diazinon.  The WQO was exceeded in 2001-2002 in the 
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Dominguez Channel and Coyote Creek Watersheds, and in the Santa Clara River Watershed 
during the 2004-2005 period, based on the annual mean of the samples collected at the MES.   
 
TPH - Other notable trends that were observed in mean annual concentrations included a 
decreasing concentration in total petroleum hydrocarbons (TPH) for Ballona Creek, Coyote 
Creek and Santa Clara River Watersheds.   
 
Toxicity – No strong patterns in toxicity were observed.  The fewest toxic responses for all three 
tests performed were at San Gabriel River, Malibu Creek, and Santa Clara River.  Ceriodaphnia 
survival may have decreased due to high concentrations of dissolved copper and zinc in the wet 
weather runoff.   
 
Peak and High Intensity Storm Events – The potentially greater impact of high intensity storm 
events on water quality was indicated in the cluster analysis.  Clusters for numerous COCs and 
key constituents were observed across watersheds, with the exception of Malibu Creek 
Watershed, for the 2004-2005 and 1997-1998 annual wet weather sampling.  The greatest 
monthly precipitation occurred during these same years.  High peak and intensity storm events 
resulted in greater mobilization and transport of sediment and particles that can increase 
turbidity, suspended solids, BOD and total metals when compared to the overall mean.  Clusters 
were observed across multiple watersheds for the wet weather sampling for BOD, COD, 
turbidity, total volatile suspended solids, total iron, bacterial indicators, total and dissolved 
phosphorus, total copper, and total zinc.  This analysis indicated that the high intensity and long-
duration storm events, as experienced in the monitoring years 1997-1998 and 2004-2005, 
resulted in some of the greater overall impacts to water quality as measured at the MES.   
 
 
12.2 Conclusions on Finding of Regional Monitoring and Special 

Studies 
 
The following subsections provide summaries of the Regional Monitoring and Special Studies 
that are required under the current Municipal Stormwater Permit, including the Bioassessment 
Study conducted throughout Los Angeles County, the Estuary Sampling completed under the 
Bight 03 program, the BMP Effectiveness Study, the Peak Discharge Impact Study and the New 
Development Impacts Study.   
 
12.2.1 Bioassessment 
 
Twenty bioassessment monitoring sites were located in six watersheds throughout Los Angeles 
County: Santa Clara River Watershed, Ballona Creek Watershed, Malibu Creek Watershed, 
Dominguez Channel Watershed, Los Angeles River Watershed and San Gabriel River 
Watershed. 
 
Based on total CFG IBI scores, there were essentially three categories of sites: The Cold Creek 
and San Gabriel reference sites that were rated Fair or Good, Station 18-Triunfo Creek, Station 
1-Santa Clara River, and Station 9-Zone 1 Ditch which were rated Poor, and the remaining sites 
that were rated Very Poor.  It is notable that CFG IBI scores were quite consistent for the two 
survey years, with most sites differing by only two or three points.  It appears that there may be a 
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correlation between high amounts of urbanization and low CFG IBI scores, in that the most 
urbanized sites had the lowest CFG IBI scores.   
 
The sites scoring in the Very Poor range do not show a correlation between physical habitat 
quality and IBI score.  An analysis of variance (ANOVA) between lined and non-lined channels 
did not show a trend between the two habitat factors and IBI scores.  Station 12-Los Angeles 
River (concrete lined) was the highest rated of the Very Poor sites and Station 8-Compton Creek 
and Station 8-Medea Creek (soft bottom) were rated much lower than many of the lined channel 
sites. 
 
12.2.2 Estuary Sampling – Bight 03 
 
The San Gabriel River, Los Angeles River, Dominguez Channel, Ballona Creek and Malibu 
Creek Estuaries were monitored to estimate the extent and magnitude of ecological change in the 
Southern California Bight (SCB) and to determine the mass balance of pollutants that currently 
reside within the SCB.  Samples were analyzed for sediment chemistry, sediment toxicity and 
benthic macroinvertebrate diversity. 
 
In summary, there were exceedances of sediment quality objectives at all five estuaries.  
Dominguez Channel Estuary had the most number of exceedances, with fifty-eight, and San 
Gabriel River Estuary had the least, with only five exceedances.  In general, the constituents that 
often exceeded the sediment objectives at the majority of the estuaries included four metals 
(cadmium, copper, nickel and zinc) and total detectable DDT and total detectable chlordane.  
Copper and zinc consistently exceeded WQOs in stormwater samples; however, cadmium and 
nickel were detected less frequently.  In addition, even though total detectable DDT and 
chlordane exceeded objectives in the estuary sediments, they were not detected in any 
stormwater/urban runoff samples.  Mean ERM-Q values were above the 0.10 threshold in at least 
two stations within each estuary except San Gabriel River Estuary, which had ERM-Q values all 
below the threshold.  The sediments at all stations within San Gabriel River Estuary and Malibu 
Lagoon were identified as not toxic to the test organisms, while sediments in some stations 
within the other three estuaries were either identified as moderately toxic or highly toxic.  It 
appeared that San Gabriel River Estuary was the least impacted as it had the least amount of 
exceedances, low ERM-Q values and high survival rate of E. estuarius.  Dominguez Channel 
Estuary appeared to be the most impacted estuary due to the high number of exceedances, high 
ERM-Q values at all stations and toxic sediments. 
 
12.2.3 BMP Effectiveness Study 
 
In this study, the removal effectiveness of BMPs was found to vary for the constituents of 
concern.  The statistical results showed that higher removal was achieved at higher inflow 
concentrations except for bacteria and nutrients.  The removal efficiencies for the inflow and the 
outflow concentrations for metals, bacteria, and nutrients were negative or otherwise relatively 
low for catch basin inserts, a hydrodynamic separator, a wet vault and an enhanced manhole.  
The statistical analyses showed that the confidence intervals around the mean inflow and the 
mean outflow concentrations for all the constituents tested overlapped implying that the removal 
effectiveness for the constituents of concern were not statistically significant.  The removal 
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effectiveness for the infiltration trench and the bioswale are subject of further studies as more 
storm data needs to be collected and statistically analyzed. 
 
The complete BMP Effectiveness Study is presented in Appendix H. 
 
12.2.4 Peak Discharge Impact Study 
 

The Peak Discharge Impact Study was conducted to assess the potential connection between 
stream erosion and urbanization.  The Peak Discharge Impact Study resulted in the following 
findings:   

 
(1) Channel width increases as the discharge rate increases.   
(2) Ephemeral streams in southern California appear to be more sensitive to changes in the 

percent of impervious cover than streams in other areas: enlargement of streams occurs at 
a lower value of impervious surface area.   

(3) There is a natural level of channel degradation occurring in all stream channels 
investigated, even in the absence of development within then drainage area.   

      (4)  Streams appear to be sensitive to changes in flow rates associated with increased  
  impervious cover and they appear to have a low resistance to erosion, which results in 
  increased channel enlargement.   
 
The relationships established in this investigation can be used to evaluate potential effects of 
development on the stability of natural streams.  Three general strategies should be considered 
when attempting to manage increases in peak flow, including limiting impervious area, 
controlling runoff and allowing for channel movement.  This investigation presents an important 
step in understanding the relationship between channel response and changes in impervious 
cover.  The entire technical report is available at ftp://ftp.sccwrp.org/pub/download/pdfs/ 
450_peak_flow.pdf. 
 
12.2.5 New Development Impact Study in the Santa Clara River Watershed 
 
A water quality model has been selected to evaluate the possible changes that Standard Urban 
Stormwater Management Plan (SUSMP) implementation might have on stormwater quality.  The 
drainage area of a specific development will be selected for modeling and monitoring.  Regional 
data will used to calibrate the water quality calculations.  The model will be validated with site 
specific water quality monitoring data.  The monitoring approach will involve monitoring the 
selected development site during three storms by collecting and analyzing flow-weighted 
composite samples.  Work on the modeling plan is on going.  Water quality monitoring is 
scheduled to occur during the 2005-2006 wet weather season. 
 
12.3 Program Review – Attainment of the Primary Objectives of the 

Monitoring Program 
 
As stated in Section 1, the stormwater monitoring requirements under NPDES Permit No. 
CAS004001, which was granted to the Los Angeles County Flood Control District (LAFCD) in 
2001, are described in Monitoring and Reporting Program No. 6948 (MRP).  The primary 
objectives of the 2001 MRP include:  
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1) assessing compliance with the NPDES Permit granted to Los Angeles County;  
2) measuring and improving the effectiveness of the SQMPs;  
3) assessing the chemical, physical, and biological impacts from urban runoff on receiving 

waters;  
4) characterizing stormwater discharges;  
5) identifying sources of pollutants; and  
6) assessing the overall health and evaluating long-term trends in receiving water quality.   

 
Table 12-2 presents these objectives, the current monitoring program that addresses these 
objectives and a summary of the findings and conclusions for these programs that have been 
presented in this report.  Recommended modifications to the program to more effectively address 
the objectives with available resources are highlighted in the last column of the table, and form 
the basis for recommendations in Section 13. 
 
Table 12-3 presents a summary of the Monitoring and Reporting Program Requirements and 
notes any exceptions to the MRP requirements.  The last column provides an explanation for the 
exception and any anticipated activities that may be necessary to modify the program 
requirements.   
 
 
Table 12-2.  MRP Objectives, Corresponding 2001 Monitoring Programs and Summary of 

Current Findings and Conclusions. 
 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings/Conclusions that Address 
Objectives 

1) Assessing 
compliance with 
the NPDES 
Permit granted to 
Los Angeles 
County 

The Permit includes the 
monitoring program activities 
that are required by 
LACDPW. 

 

• Objective has been successfully addressed by the 
monitoring program. 

• Section 3 presented a summary of the MRP requirements 
for Core Monitoring (Mass Emissions, Water Column 
Toxicity Monitoring, Tributary Monitoring, Shoreline 
Monitoring & Trash Monitoring), Regional Monitoring 
(Estuary Sampling and Bioassessment) and Special 
Studies; and, the verification of compliance with these 
requirements for field and analytical methods.  Minor 
exceptions are noted and summarized in Table 12-3; 
however, primary permit requirements have been met.  
Table 12-4 provides the total number of events sampled 
from 2001 to the present and provides a comparison to the 
permit requirements in the Remarks column.  Permit 
requirements have been met.   
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Table 12-2.  MRP Objectives, Corresponding 2001 Monitoring Programs and Summary of 
Current Findings and Conclusions. 

 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings/Conclusions that Address 
Objectives 

2) Measuring and 
improving the 
effectiveness of 
the SQMPs 

The SQMP contains 
programs in the areas of 1) 
Public Information; 2) 
Industrial/Commercial 
Control; 3) Development 
Planning; 4) Development 
Construction; 5) Public 
Agency Activities; 6) Illicit 
Connection/ Illicit Discharge 
Elimination Program. 

Emphasis of the SQMP is 
pollution prevention through 
education, inspection, public 
outreach, planning, and 
implementation of BMPs. 

• Measurement of the effectiveness of the SQMP is currently 
performed on a watershed management area basis through 
the Core Monitoring program.  Overall long- term trends in 
water quality are discussed in Sections 4-9 for each 
watershed, and summarized in Section10.  The conclusions 
of the integrated data set related to long-term reductions of 
constituents indicate isolated cases of overall reductions on 
a watershed basis.  One significant trend is the decrease in 
TPH in the Ballona Creek, Santa Clara River, and Coyote 
Creek Watersheds.  Decreasing trends are also indicated 
for dissolved chromium and turbidity at the Malibu Creek 
MES. No significant trends are indicated for the constituents 
that consistently exceed WQO in these urbanized 
watersheds.  These constituents include bacteriological 
indicators and several metals including total copper, lead 
and zinc.  

• Section 11 provides a summary of the BMP effectiveness 
studies that assess goals of the MRP through BMP 
implementation.  This BMP study is part of the Special 
Studies program of the MRP that focus on this objective of 
measuring effectiveness of the SQMP. 

• In order to more efficiently meet this objective, it is 
recommended to modify the monitoring program to reduce 
the frequency of base of watershed (MES) monitoring since 
no significant short-term trends are indicated for the primary 
COCs, and use resources on more focused sampling up 
into the watershed.  Discussion of these and other 
recommendations presented in Section 13. 

3) Assessing the 
chemical, physi-
cal, and biological 
impacts from ur-
ban runoff on re-
ceiving waters 

The Core Monitoring program 
as required under the MRP 
includes water quality moni-
toring of the mass loading 
stations and tributaries for wet 
and dry weather.  It also in-
cludes water quality toxicity 
monitoring at the mass emis-
sion stations. Bioassess-
ments have also been con-
ducted as part of the moni-
toring program to study the 
impact on the ecology of the 
receiving waters.  Estuary 
sampling that includes toxicity 
analysis of sediments was 
conducted to assess the im-
pacts to the estuary environ-
ment from the watersheds. 
The results from this program 
provide the basis for assess-
ing the chemical, physical and 
biological impacts to the re-
ceiving waters. 

• The Monitoring Program has successfully addressed this 
objective through the Core Monitoring Program, Regional 
Monitoring and Special Studies. 

• Sections 4-10 present the wet and dry weather chemical 
analysis and compare the concentrations to WQO.  
Constituents of Concern based on frequency and 
magnitude of exceedance of the WQO are identified in 
these Sections for each of the WMA based on the sampling 
at the MES.  The identification of these COCs provides an 
assessment of the impacts to the receiving waters.  The 
biological impacts are assessed through the bioassessment 
and toxicity testing conducted of the receiving waters.  
Impacts to the estuary sediment and shoreline receiving 
waters are assessed by the Bight 03 program and shoreline 
sampling programs, respectively. 
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Table 12-2.  MRP Objectives, Corresponding 2001 Monitoring Programs and Summary of 
Current Findings and Conclusions. 

 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings/Conclusions that Address 
Objectives 

3) Assessing the 
chemical, 
physical, and 
biological impacts 
from urban runoff 
on receiving 
waters 
(continued) 

 • The results of these monitoring programs indicate continued 
impacts to the receiving creeks and rivers from urban runoff 
by bacteriological indicators and several metals 
(predominantly copper, lead and zinc).  The greatest 
loadings on a per acre basis of these constituents are from 
more urbanized watersheds.  Aluminum and cyanide were 
also found to exceed WQO in most of the watersheds.  The 
likely predominant sources of these metal constituents and 
cyanide are from non-point sources that include vehicle 
emissions and wear and tear of tires and brake pads.  The 
results of the bioassessment using preliminary IBI scores 
indicate poor to very poor ratings for the site in most of the 
watersheds with the exception of the reference sites.  The 
results of the estuary sampling indicated exceedances of 
sediment quality objectives at all five estuaries.  The 
constituents that often exceeded sediment quality objectives 
at most of the estuaries were cadmium, copper, nickel and 
zinc, and total detectable DDT and chlordane.    

• Section 10 provides a regional assessment of water quality 
using the results of the Core monitoring program to assess 
regional chemical, physical and biological impacts on 
receiving waters. 

• Dry weather sampling results presented in Sections 4-10 
provide for a direct evaluation of the impact of urban runoff, 
because the dry weather flow is predominantly urban runoff 
for most urbanized watersheds with lined channelized 
receiving waters.  The specific contribution of urban runoff 
to wet weather flows needs to be further studied to 
determine base flow characteristics.   

• In order to better address this program objective, it is 
recommended to continue the dry weather program at the 
MES. 
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Table 12-2.  MRP Objectives, Corresponding 2001 Monitoring Programs and Summary of 
Current Findings and Conclusions. 

 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings/Conclusions that Address 
Objectives 

4) Characterization 
of stormwater 
discharges 

The Core Monitoring program 
as required under the MRP 
includes characterization of 
the stormwater at the mass 
loading and tributary stations 
for wet and dry weather.  It 
also includes water quality 
toxicity monitoring at the 
mass emission stations.   

• Wet weather sampling at the MES has been conducted in 
accordance with the permit over the last five years (wet 
weather data at some MES has been collected for the past 
10 years).  The characteristics of stormwater have been 
successfully addressed by this monitoring program.   

• Sections 4-9 provide water quality results summary for each 
watershed.  

• Section 11 provides a regional assessment of water quality 
using the results of the core monitoring program.  

• Specific sampling of storm drains during wet weather events 
to assess the characterization of stormwater discharges to 
receiving waters has been conducted as part of the tributary 
sampling where the sampling location has been located at 
the storm drain outfalls. 

• Further sampling of storm drains is needed to better assess 
stormwater contributions to loadings and exceedances of 
WQO. 

5) Identifying 
sources of 
pollutants 

The tributary monitoring 
program provides initial data 
to better define potential 
sources of higher constituent 
loading within the watersheds 
sampled.  Tributary sampling 
has been conducted on Los 
Angeles River and Ballona 
Creek (Previous studies have 
only hypothesized about the 
potential sources of pollutants 
in the tributaries). 

• This objective has begun to be addressed through the 
tributary sampling program conducted in the Los Angeles 
River and Ballona Creek.  The tributary results have been 
used to better define the sub-watersheds that are 
contributing the greatest loads and contributions to 
exceedances of the WQO.  These studies form the basis for 
more specific source identification studies that include 
sampling of storm drains within the sub-watershed that have 
been shown to contribute the greatest constituent loadings.  
As presented in this Section, the tributary sampling at 
Ballona Creek identified the sections of the Creek and 
specific sub-watersheds that contribute the largest loads.   

• Continued tributary sampling should be conducted on 
designated watersheds to first identify the sub-watersheds 
that are contributing the greatest loadings and contributions 
to exceedances of the WQO.  The tributary sampling should 
be coordinated with any required TMDL studies and 
compliance monitoring to best use available resources.  A 
trade-off of reduction of the frequency of sampling at the 
MES, should be made with increased tributary monitoring. 
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Table 12-2.  MRP Objectives, Corresponding 2001 Monitoring Programs and Summary of 
Current Findings and Conclusions. 

 

MRP Objective 

Corresponding Monitoring 
Program/Activities that 
Addresses Objective in the 
2001 Permit  

Summary of Current Findings/Conclusions that Address 
Objectives 

6) Assessing the 
overall health and 
evaluating long-
term trends in 
receiving water 
quality 

The Core Monitoring program 
consisting of water quality 
monitoring at the mass 
emission stations at each of 
the seven watersheds and 
tributary monitoring provide 
for an assessment of overall 
health and long-term trends in 
the receiving water quality. 

Additional intra-regional and 
special studies including the 
bioassessment program and 
the estuary sampling also 
provide the basis for an 
overall assessment. 

• The Monitoring Program has been successful in assessing 
the overall health of the receiving waters through the 
sampling and analysis of wet and dry samples at the MES, 
toxicity testing at the MES, estuary monitoring and 
bioassessment.  The last 10 years of wet weather data has 
been compiled in this report and trend analysis performed to 
assess long-term term trends.  Statistical trends are 
identified in Section 10 for the combined data sets.   

• Sections 4-9 provide assessment for each watershed on the 
long-term trends (1995-2005) related to quality of receiving 
waters. 

• Section 10 provides an assessment of intra-regional 
monitoring and presents conclusions regarding overall 
health and long-term trends as applicable to the data and 
time-frame of the sampling program. 

• Wet weather sampling at the MES does not indicate 
statistically significant short term trends at the MES.  Until 
significant management actions and subsequent reductions 
in the loadings of the COC are implemented, the frequency 
of the wet weather MES sampling should be reduced.  
These reductions provide a tradeoff of resources to allow for 
continued dry weather monitoring at the MES (only 3-4 
years of dry weather monitoring has been conducted), and 
continued monitoring up in the watershed on a sub-
watershed basis.  
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Table 12-3.  Summary of Monitoring and Reporting Program Requirements and Noted 

Exceptions/Modifications. 
Monitoring and Reporting Program 
Requirements 

Exceptions/Modifications Explanation/Anticipated 
Activity 

Mass Emission Monitoring MRP 
Requirements A.1-A.6 were fulfilled with 
exception of:  
A.2. 

• All storm events of at least 
0.25 inches of rainfall shall be 
analyzed for TSS 

 
A.5.  

• Samples shall be analyzed for 
constituents listed in 
Attachment U-1  

 

 
 
 
 
•  A  small percentage of events were 
not analyzed for TSS due to problems 
with samplers.  However, this did not 
result in inability to perform 
comparisons of TSS with COCs. 
 
•  Sample analysis did not include 
Benzo(g,h,i)perylene and 3,4 
Benzofluoranthene  
 
•  MTBE only analyzed in 2004-2005 
from one dry weather event 

 
 
 
 
• This did not result in the inability 
to perform comparisons of TSS 
with COCs. 
 
 
 
•  Bacteriological indicators were 
analyzed for all events.  Benzo(b 
and k) fluoranthene, a 
carcinogenic PAH, was analyzed 
in samples in 2000-2001 and 
2001-2002, and was not detected.  
Benzo(k) fluoranthene was 
included in the analyte list in 
2002-2003 and 2003-2004, and 
also not detected. 

Toxicity Water Column Monitoring MRP 
Requirements B.1-B.3 were fulfilled with 
exception of:  
B.1.   

• Analyze samples from 7 mass 
emission stations 

• Monitor first storm event and 
one additional storm 

• Monitor two dry weather events 
each year 

• Use one freshwater and one 
marine species for testing 

B.2. 
• Begin Phase I TIE on all toxic 

samples  

 
 
 
 
 
 
•  Program became effective in 
December 2001.  Therefore, first 
storm event not captured in 2000-
2001 and 2001-2002 season. 
 
 
 
•  There was insufficient flow to 
collect water required to conduct TIEs 
for first monitoring period of 2001-
2002.   

 
 
 
 
 
 
 
 
 
 
 
 
 
•  TIEs have been conducted on 
all samples starting in 2002-2003 
season  

Tributary Monitoring MRP Requirements 
C.1-C.4 were fulfilled with exception of:  
C.4. 

• Analyze for constituents listed 
in Attachment U-1 

 
 
 
•  Sample analysis did not include 
E.coli, benzo(g,h,i)perylene and 3,4 
Benzofluoranthene  
 

 
 
 
•  Bacteriological indicators were 
analyzed for all events.  Benzo(b 
and k) fluoranthene, a 
carcinogenic PAH, was analyzed 
in samples in 2000-2001 and 
2001-2002, and was not detected.  
Benzo(k) fluoranthene was 
included in the analyte list in 
2002-2003 and 2003-2004, and 
also not detected. 

Shoreline Monitoring MRP 
Requirements D.1 were fulfilled with 
exception of:  

• None 

 
None Reported 
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Monitoring and Reporting Program 
Requirements 

Exceptions/Modifications Explanation/Anticipated 
Activity 

Trash Monitoring MRP Requirements 
E.1 were fulfilled with exception of:  

• None 

 
None Reported 

 
 

Analytical MRP Requirements were 
fulfilled with exception of:  

• See above for Core and 
Tributary Monitoring 

 
•  See above for Core and Tributary 
Monitoring 
 

 
 

 
 
Table 12-4 summarizes the MRP frequency requirements and the actual sampling frequencies 
that occurred from 2000-2005 at the mass emission and tributary stations.   
 
 

Table 12-4.  Summary of Monitoring and Reporting Program Frequency Requirements 
and Actual Sampling Frequencies from 2000-2005. 

 

 
 
 
 
 
 

W D TOX TSS W D TOX TSS W D TOX TSS W D TOX TSS W D TOX TSS W D TOX TSS

Ballona Creek (S01) 3 2 4 10 6 4 2 4 3 2 4 4 2 2 3
Malibu Creek (S02) 3 2 4 10 6 4 2 4 3 2 4 4 2 2 3
Los Angeles River (S10) 3 2 4 11 6 1 4 2 4 3 2 4 4 2 2 3
Coyote Creek (S13) 3 2 4 10 6 1 4 2 4 3 2 4 4 2 2 3
San Gabriel River (S14) 3 2 4 9 6 1 4 2 4 3 2 4 4 2 2 3
Dominguez Channel (S28) 3 2 4 7 1 4 2 4 3 2 4 4 2 2 3
Santa Clara River (S29) 3 2 4 4 2 4 3 2 4 4 2 2

Aliso Creek (TS01) 4 1 5 1 4 2
Bull Creek (TS02) 4 1 5 1 4 2
Burbank Western (TS03) 4 1 5 1 4 2
Verdugo Wash (TS04) 4 1 5 1 4 2
Arroyo Seco Channel (TS05) 4 1 5 1 4 2
Rio Hondo Channel (TS06) 4 1 5 1 4 2
Centinela (TS07) 4 1 5 2
Sepulveda (TS08) 4 1 5 2
Benedict (TS09) 4 1 5 2
Adams (TS10) 4 1 5 2
Fairfax (TS11) 4 1 5 2
Cochran(TS12) 4 1 5 2
MRP required frequencies began in 2002
W = Wet Weather Samples 
D = Dry Weather Samples
TOX = Toxicity (Bioassay) Study [number of storms sampled]
TSS = Total Suspended Solids Study [number of storms sampled], TSS required for all storms >0.25 in. of rainfall

2002-2003 2003-2004 2004-20052000-2001 2001-2002

Mass Emission Station 

Tributary Site 

MRP Required 
FrequencySampling Site 
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12.3.1 Comparison of Past and Current Constituents of Concern 
 
The primary constituents of concern identified in the Integrated Receiving Water Impacts Report 
for the period from 1994 to 2000 included:  
 

• Cyanide 
• Indicator Bacteria 
• Total Dissolved Solids 
• Turbidity 
• Total Suspended Solids 
• Nutrients 
• Total Aluminum 
• Dissolved Cadmium 
• Dissolved Copper 

• Dissolved Lead 
• Total Mercury 
• Total Nickel 
• Total Zinc 
• Bis(2-ethyhexyl)phthalate 
• Polycyclic Aromatic Hydrocarbons (PAHs) 
• Diazinon 
• Chlorpyrifos 

 
 
 
Based on the review and comparison of the wet and dry weather results at the MES for the 2000-
2005 data set to the WQO, the following COC that are listed above were not identified as COCs 
in this Report: 
 

• Dissolved Cadmium – Not detected above the WQO 
• Total Mercury – The laboratory reporting limit is above the WQO.  All the results 

indicated that mercury was not detected; however, an exceedance is shown since one half 
the PQL is above the WQO.  It is recommended in Section 13 to use a analytical method 
that obtains the lowest practical quantitation limit. 

• Total Nickel – Nickel was not detected above the WQO. 
• Bis(2-ethyhexyl)phthalate – This compound was detected at a low frequency in wet and 

dry samples.  This compound is associated with common laboratory and sample handling 
contamination.  It is often associated with plastics used in laboratories and gloves used by 
technicians. 

• Polycyclic Aromatic Hydrocarbons (PAHs)- A very low frequency of detections of 
several PAH were reported in stormwater samples, however, they were all below the 
WQO. 

• Chlorpyrifos – No detections of this pesticide were reported in the wet and dry samples. 
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13.0 RECOMMENDATIONS 
 
The Monitoring and Reporting Program (MRP) under the current NPDES Permit consists of 
three monitoring elements with defined objectives and specific sampling and analysis 
requirements.  The three monitoring elements that are being conducted as part of the 2001-2005 
monitoring program consist of Core Monitoring, Regional Monitoring, and Special Studies.  The 
1996 Permit included mass emission stations, targeted land use, and critical industry monitoring. 
The primary objectives of the overall MRP as stated in the 2001 NPDES Permit were 
summarized in the previous section with a summary of the current findings and conclusions that 
address these objectives.  Recommendations to better address these program objectives were 
highlighted in Table 12-1.  These highlighted recommendations are presented in Table 13-1 with 
the corresponding MRP objectives.  This section presents further discussion of these 
recommendations and additional ones that address specific components of the three monitoring 
elements.  The following recommendations include monitoring, research, and studies that should 
be considered or undertaken to better address the MRP objectives, advance the understanding of 
stormwater quality science and support TMDL programs.  Because of their scope, such studies 
should be undertaken by various entities, such as the Regional Water Quality Board, NPDES 
permittees, or by collaborative efforts between private and public organizations.  The 
recommendations presented consider the effective use of available resources by balancing costs 
through scientifically based recommended tradeoff options. 
 
 

Table 13-1.  MRP Objectives and Conclusions. 
 

MRP Objective 

Corresponding Monitoring 
Program/Activities that Addresses 
Objective in the 2001 Permit  

Summary of Recommendations Based on Current 
Findings/Conclusions  

1) Assessing 
compliance with 
the NPDES Permit 
granted to Los 
Angeles County 

The Permit includes the monitoring 
program activities that are required by 
LACDPW. 

 

• Continue programs with modifications as recommended 
under the following objectives.  

 

2) Measuring and 
improving the 
effectiveness of 
the SQMPs 

The SQMP contains programs in the 
areas of 1) Public Information; 2) 
Industrial/Commercial Control; 
3)Development Planning; 
4)Development Construction; 5)Public 
Agency Activities; 6) Illicit Connection/ 
Illicit Discharge Elimination Program. 

Emphasis of the SQMP is pollution 
prevention through education, 
inspection, public outreach, planning, 
and implementation of BMPs. 

• In order to more efficiently meet this objective, it is 
recommended to  re-design the monitoring program to 
reduce the frequency of base of watershed (MES) 
monitoring since no significant short-term trends are 
indicated for the primary COCs, and use resources on 
more focused sampling up into the watershed.   
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Table 13-1.  MRP Objectives and Conclusions (continued). 
.   

MRP Objective 

Corresponding Monitoring 
Program/Activities that Addresses 
Objective in the 2001 Permit  

Summary of Recommendations Based on Current 
Findings/Conclusions  

3) Assessing the 
chemical, physi-
cal, and biological 
impacts from 
urban runoff on 
receiving waters 

The Core Monitoring program as 
required under the MRP includes water 
quality monitoring of the mass loading 
stations and tributaries for wet and dry 
weather.  It also includes water quality 
toxicity monitoring at the mass 
emissions stations. Bioassessments 
have also been conducted as part of 
the monitoring program to study the 
impact on the ecology of the receiving 
waters.  Estuary sampling that includes 
toxicity analysis of sediments was 
conducted to assess the impacts to the 
estuary environment from the 
watersheds. The results from this 
program provide the basis for assessing 
the chemical, physical and biological 
impacts to the receiving waters. 

• In order to better address this program objective, it is 
recommended to continue the dry weather program at the 
MES. 

4) Characterization 
of stormwater 
discharges 

The Core Monitoring program as 
required under the MRP includes 
characterization of the stormwater at 
the mass loading and tributary stations 
for wet and dry weather.  It also 
includes water quality toxicity 
monitoring at the mass emission 
stations.   

• Further sampling of storm drains is needed to better 
assess stormwater contributions to loadings and 
exceedances of WQO. 

5) Identifying 
sources of 
pollutants 

The tributary monitoring program 
provides initial data to better define 
potential sources of higher constituent 
loading within the watersheds sampled.  
Tributary sampling has been conducted 
on Los Angeles River and Ballona 
Creek (Previous studies have only 
hypothesized about the potential 
sources of pollutants in the tributaries). 

• Continued tributary sampling should be conducted on 
designated watersheds to first identify the sub-watersheds 
that are contributing the greatest loadings and 
contributions to exceedances of the WQO.  The tributary 
sampling should be coordinated with any required TMDL 
studies and compliance monitoring to best use available 
resources.  A trade-off of reduction of the frequency of 
sampling at the MES, should be made with increased 
tributary monitoring.  

6) Assessing the 
overall health and 
evaluating long-
term trends in 
receiving water 
quality 

The Core Monitoring program con-
sisting of water quality monitoring at the 
mass emission stations at each of the 
six watersheds and tributary monitoring 
provide for an assessment of overall 
health and long-term trends in the 
receiving water quality. 

Additional intra-regional and special 
studies including the bioassessment 
program and the estuary sampling also 
provide the basis for an overall 
assessment. 

• Wet weather sampling at the MES does not indicate 
statistically significant short term trends at the MES.  Until 
significant management actions and subsequent 
reductions in the loadings of the COC are implemented, 
the frequency of the wet weather MES sampling should be 
reduced.  These reductions provide a tradeoff of resources 
to allow for continued dry weather monitoring at the MES 
(only 3-4 years of dry weather monitoring has been con-
ducted), and expansion of monitoring up in the watershed 
on a sub-watershed basis.  This approach will allow for 
more effective use of resources and determination of 
trends in specific sub-watersheds and drainage areas that 
have been identified as contributing the greatest loads and 
that have been identified for implementation of 
management actions and BMP to reduce the loadings.  
This focused sampling and trend analysis will allow for as-
sessment of the effectiveness of the SQMP within these 
identified higher contributing sub-watersheds. 

 
 
The overall goal of the MRP is to provide results that are to be used to refine the SQMP for the 
reduction of pollutant loadings and the protection and enhancement of the beneficial uses of the 
receiving waters in Los Angeles County.  As presented in Section 12, the results of the 
monitoring program that have been conducted in the Ballona WMA provide a model for the 
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other watershed programs in further meeting this overall goal of the MRP.  The Ballona “Model” 
consists of an already extensive data base of wet weather monitoring at the MES that provides a 
basis for assessment of overall water quality in the watershed, and determination of trends in the 
concentrations and loadings from the drainage area monitored by the MES.  A similar data set 
also exists for the Los Angeles River for which tributary monitoring has also been conducted. 
For both WMA in which tributary monitoring has been conducted, results have identified 
drainage areas that contribute a greater magnitude of the exceedances of WQO and overall 
loadings.  Based on the analysis of trends (presented in this section), the wet weather sampling 
frequency at the MES can be reduced and still meet the objectives of assessment of water quality 
with regard to meeting the WQO. 
 
The three years of dry weather data at the MES has provided additional water quality data for 
overall trend analysis and comparison to WQO for the entire watershed.  Continued dry weather 
sampling at the MES is recommended to provide sufficient data to evaluate trends specifically 
for dry weather and to better quantify total loads from urban runoff during low flow periods.  
Dry and wet weather toxicity testing at the MES provides further data to assess the impacts to the 
receiving waters and comparisons to the chemical data for the MES.  Bioassessment stations 
should also be co-located at the MES and tributary chemistry sampling locations to allow for 
better collaboration of data on assessing impacts to receiving waters. 
 
As discussed in Section 7 and 12, the Ballona model includes tributary monitoring that has 
provided water quality and loading information on a sub-watershed level.  These results have 
allowed for identification of sub-watersheds that are contributing the larger percentages of 
pollutant loadings.  These data are key to identifying where the primary sources are located and 
determination of priority sub-watersheds and/or drainage areas that should be the focus of 
management actions and BMPs to reduce loading to the receiving waters.  Upstream tributary 
monitoring should be coordinated with any required TMDL compliance monitoring to use 
available resources effectively.   
  
From this model, recommendations can be developed to enhance the overall MRP to best meet 
the overall and program specific objectives listed above.  These program level recommendations 
include: 
 

• In order to better meet the objectives of the Core Monitoring Program with regard to 
source identification and measurement of the effectiveness of the implementation of 
SQMP, greater monitoring should be conducted up into the watershed through 
continuation of the tributary monitoring program.  These programs should be coordinated 
with any required TMDL compliance monitoring to use available resources effectively. 

 
• The frequency of the sampling at the MES can be reduced and still meet the objectives of 

the monitoring program allowing for more efficient use of resources.  Overall trends can 
be determined through reduced frequency at the MES based on long-term trend analysis.  
These long-term trend analyses are discussed in more detail under the Core Monitoring 
recommendations. The reduction in MES monitoring can thereby be used as a tradeoff for 
expansion of the monitoring further up the watershed and better address the objectives of 
the monitoring program as identified in the recommendations above.  
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These and other recommendations under the three monitoring elements are discussed below with 
further analysis of the basis of the recommendation.  Finally, an estimated budget summary is 
presented based on the recommendations for each of the monitoring programs in the permit.   
 
 
13.1 Core Monitoring Element Recommendations 
 
The current core monitoring element includes Mass Emission Monitoring, Water Column 
Toxicity Monitoring, Tributary Monitoring, Shoreline Monitoring and Trash Monitoring.  Based 
on the results and the subsequent conclusions from the Core Monitoring Program over the last 10 
years, improvements/modifications to this program are presented below for each element of the 
program in order to better address the objectives of the MRP.   
 
Continuation and Expansion of Tributary Sampling Program  
 
The Core Monitoring Element has been successful in addressing the objectives regarding 
stormwater characterization, long-term trends and compliance with the permit on a watershed 
area basis.  The results indicate that continued impacts to receiving waters by urban runoff are 
resulting in exceedances of the water quality objectives for bacteria indicators, numerous metals 
and several other water chemistry constituents in all the watersheds.  For these constituents that 
exceed the WQO, there is generally no statistically significant trend in concentrations based on 
the combined wet and dry weather data.  The data collected to date is primarily focused at the 
Mass Emission Site that provides an overall characterization of the portion of the watershed that 
is monitored, but does not provide data on the pollutant sources and long-term trends and water 
quality improvements of the SQMP on a sub-watershed level where specific source control and 
structural BMPs may have been implemented.  These objectives are being addressed to a greater 
extent through the Tributary Monitoring Program, which has been conducted on the Los Angeles 
River WMA in 2002 to 2004, and in the Ballona Creek in 2004-2005. The Tributary Monitoring 
Program is partially successful at addressing the identification of sources and the possible 
measurement of specific improvements in water quality from the implementation of BMPs.   
 
In order to better address all the objectives of the Core Monitoring Element, the core element 
could expand the tributary monitoring program, where a trade-off of other components can allow 
re-allocation of available resources.  The benefit of this approach has been demonstrated through 
the results of the “model” monitoring program discuss above for Ballona Creek and further 
discussed in Sections 7 and 12.  The results of the MES and tributary studies conducted in the 
Ballona Creek Watershed provide the basis for prioritization of management actions and BMP 
implementation in order to effectively use available resources to result in the greatest amount of 
load reductions to the receiving waters.   
 
The actual scope and time-line for the recommended modification to the Core Monitoring 
Element to include a greater number of sampling points up into the watersheds under the 
tributary program must depend on available resources and tradeoff with other components of the 
Monitoring Element.  An estimated annual budget and suggested schedule of implementation is 
presented in Sub-Section 13.4.   
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Reduction in the Frequency of Wet Weather Monitoring at the MES 
 
Wet weather data has been collected at the MES for all the watersheds since 1995 with the 
exception of Santa Clara River, which began in 2002.  Therefore, for nearly all the monitored 
watersheds, 10 years of wet weather data has been collected.  Primary COCs have been 
identified and impacts to the receiving waters assessed. For the identified COCs that consistently 
exceed WQO, there was no statistically significant trend in the concentrations of bacteriological 
indicators and total copper, lead and zinc.  In the absence of significant reduction of these 
constituents throughout the watershed, water quality conditions in the short-term will not vary 
significantly. It is important that the monitoring program detect long-term trends as reductions in 
loadings are achieved.  As discussed below, modification of the wet weather program at the MES 
can still achieve this goal.   Furthermore, as discussed previously, the objectives of the MRP can 
be better addressed through the expansion of the tributary monitoring program. 
 
A major consideration of any redesign of a monitoring program is an evaluation of the impacts 
that the changes may have on the analysis and interpretation of the results.  The recommendation 
to change the quantity or frequency of sampling therefore necessitates a thorough look at the 
impacts on following established trends in the data and detecting the development of changes or 
trends in the data.  To determine the impacts of reducing the quantity and/or frequency of 
sampling the MES, an analysis was performed to simulate future data and determine the 
timeframe sampling would need to be performed to ascertain with 95 percent confidence that 
concentrations were below the pertinent water quality objective.   
 
The analysis uses log10 transformed data to determine the equation of the regression line drawn 
through the existing data.  Log transformation is commonly used to normalize data when 
concentrations are of different orders of magnitude.  The regression equation is used to compute 
the predicted mean value in future years and the standard deviation from the regression analysis, 
data are generated for each future year with a mean equal to the predicted mean and are 
randomly distributed within the bounds of the standard deviation.  Using these simulated data 
with the existing data, the regression is rerun and the point in time when the upper 95% 
confidence bound of the regression crosses below the water quality objective is determined.  
Because this is just one random simulation that may be anomalous, this process is repeated with 
100 sets of randomly simulated data based on the original equation.  The entire set of 100 
regressions is then evaluated to determine when the upper confidence bound is below the water 
quality objective 95 out of 100 times.  This is the number of years of sampling that must occur to 
be confident that the concentration meets the objective.  This whole process is performed for 
sampling a) three storm events every year into the future, b) three sampling events in alternate 
years, c) two storm events every year, and d) two storm events in alternate years.   
 
The results of this statistical analysis are presented on Figures 13-1, 13-2, and 13-3 for the Los 
Angeles River, San Gabriel River and Malibu Creek watersheds, respectively.  Presented on 
these figures is a comparison of the time-lines that would be anticipated to reach the WQO for 
primary COC for different sampling frequencies.  For the last three years, wet weather 
monitoring at the MES was conducted for 3-4 storm events.  Figures 13-1 to 13-3 present the 
time-line when the regression line (blue line) and the 95% confidence level line (green line) 
intersect the WQO concentration for 3 events per year, 3 events per year using alternate years, 2 
events per year, and 2 events per year for alternate years.  The vertical lines represent when the 
WQO is met.  The regression line and 95% confidence line were generated assuming no 
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significant reduction in concentrations.  These conservative assumptions were used to verify 
that recommended reductions in sampling frequency will not significantly impact the time-
line of required monitoring until the concentrations are below the WQO.  This is a 
conservative assumption because if the trend was significant the time-frame to reach the 
WQO would be shorter and so would the differences between the current and proposed 
program to identify this point. 
 
As shown on Figure 13-1 for the Los Angeles River, the timeframe to reach when the 
concentration of total copper is at the WQO (intersection of the blue regression line with the red 
WQO line) is estimated at approximately 35 years.  If the frequency of the MES sampling is 
modified to 3 events every other year (alternate years), the timeframe to reach the WQO with the 
assumed rates of reductions as discussed will still be approximately 35 years.  At the frequency 
of 2 events per year, the timeframe is approximately 38-40 years.  Therefore a lower frequency 
than is currently implanted for the MES monitoring will still be effective in assessing water 
quality of receiving waters from the entire monitored watershed and detecting the 
reduction of the COC down to the WQO within a similar timeframe due to the anticipated 
long period of time (30-40 years for the given example) to reach this goal. 
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Figure 13-1.  Regression analysis for total copper at Los Angeles River with simulated data. 
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Figure 13-2.  Regression analysis for total coliforms at San Gabriel River with  

simulated data. 
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Figure 13-3.  Regression analysis for total coliforms at Malibu Creek with  
simulated data. 
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Similar conclusions can be derived from Figures 13-2 and 13-3 that present the timeframes to 
reach the WQO for total coliform at the MES for San Gabriel River and Malibu Creek, 
respectively.  Although the overall timeframes are less than for the example presented in Figure 
13-1 (approximately 20-23 years for San Gabriel River and 3-6 years for Malibu Creek), the 
differences in timeframes to reach the WQO between the 3 and 2 events per year and 3 events 
and 3 events on alternate years is not significant.  Reductions in frequency from 3 to 2 events per 
year; or, from 3 events annual to alternative years, are recommended for the wet weather 
sampling at the MES.  
 
Similar analyses have been conducted using stormwater data from San Diego County to evaluate 
the recommended redesign of the stormwater monitoring program for this region.  These results 
are provided in Appendix I.  These analyses include evaluation of additional potential long-term 
trends such as an increasing trend and no significant long-term trend.  The conclusions of these 
additional scenarios were that the difference in the timeframe to determine and assess these 
trends was not significant between the current annual monitoring and the recommended reduced 
frequency for wet weather monitoring at the MES.  These analyses provide further support to this 
recommendation. 
 
Frequencies for dry weather sampling at the MES should be considered in the future following 
collection of sufficient data to assess specific contributions from urban runoff during dry weather 
and specific trends in the dry weather results.  
 
Modification of the Analytical Program for Mass Emission Monitoring 
 
It had been recommended in the 2000 Integrated Receiving Water Impact Report to remove from 
the analytical suite for the associated mass emission monitoring station those constituents that 
have been detected in less than 25% of ten consecutive sampling events; identified COCs would 
continue to be monitored.  This recommendation remains applicable, particularly for those 
constituents groups that have not been frequently detected in the last five years of monitoring, 
and have no detections above the applicable WQO.  A review of the analytical results for the past 
five years indicates that no to very low frequency of detections were reported under the 
following constituent groups: 
 

• Semi-volatile organic compounds (SVOCs) 
• Pesticides as listed for EPA Method 625 
• Polychlorinated Biphenyls (PCBs) 
•  Herbicides (glyphosate, 2,4-D, 2,4,5-TP-Silvex) 

 
With the already extensive data set (more than 30 sampling events) demonstrating that 
these constituents are not present at detectable concentrations or at very low frequencies in 
stormwater, it is therefore recommended that the constituent within these groups be 
removed from the analytical suite for the mass emission stations.  The exceptions are PCBs 
and the pesticide DDT, which are currently analyzed using methods that result in a 
practical quantitation limit (PQL) greater than the WQO. For these constituents, the 
recommendation is to reduce the PQL where possible as discussed under the next 
recommendation.  
 

RB-AR48678



Final Report August 2005
 

Weston Solutions, Inc. 13-9
 

SVOCs are not highly mobile in surface water and tend to remain adsorbed to sediments.  If 
appropriate, these constituents should be included in the analysis of sediments.  A number of 
SVOCs that include PAHs were detected in MES stormwater samples.  All these detections were 
reported at a frequency of less than 2% out of over 100 samples collected at the MES, with the 
exception of Bis (2-ethyhexl) phthalate (6.4%) and Diethyl phthalate (6%).  These compounds 
are likely associated with laboratory and sample handling as a constituent from plastic gloves 
and other plastic ware.  None of the PAHs were detected at concentrations above the WQO. 
PCBs were not detected in any of the stormwater samples at the MES or tributary locations. 
 
Although it is recommended to remove the legacy herbicides listed under EPA Method 625 
based on no detections, the legacy herbicides may be included on the analyte list for tributary 
sampling and special studies based on a review of existing data and information/evidence of 
potential sources of these constituents within the sub-watershed being monitored.   
 
Modification of Analytical Methods for Core Monitoring Program 
 
As discussed in Sections 4 through 9, mercury and thallium were identified in the analytical 
summary tables of the mean annual concentrations for each watershed as constituents that 
exceeded the WQO.  These metals were reported as non-detected, but the exceedance was based 
on half the Practical Quantitation Limit (PQL) being greater than the WQO.  The WQO for 
mercury is 0.16 µg/L compared to the PQL of 1.0 µg/L reported by the analytical laboratory 
using EPA Method 200.8.  The PQL for thallium is 5 µg/L compared to the WQO of 2 µg/L.  In 
order to meet the data quality objective of attaining the lowest practical analytical reporting limit 
(PQL) to confirm that the constituent is not present at a concentration that exceeds the WQO, 
modification to the analytical methods is recommended where possible.  Similarly, it is 
recommended that lowest practical PQL be achieved for total PCBs and DDT, which also were 
reported as non-detects, but the PQL exceeds the WQO.  Table 13-2 presents the lowest practical 
reporting limits (RL) and method detection limits (MDL) that can be achieved according to a 
commercial laboratory that specializes in stormwater analysis.       
 
Table 13-2. Summary of Lowest Practical Method Detection Limits and Reporting Limits 

for Mercury, Thallium, PCBs and DDTs.  
 
Constituent Method Units RL MDL WQO 
Mercury EPA 1631 µg/L .0001 0.00005 0.16 
Thallium EPA 200.8 µg/L 0.5 0.1 2.0 
PCB EPA 625 µg/L 0.005 0.001 0.03 
DDT EPA 625 µg/L 0.005 0.001 0.001 
 
 
Modification of Sampling Program for TSS 
 
TSS sampling and analysis is part of the Core Monitoring Element.  The purpose of the TSS 
sampling was to investigate possible correlations between TSS and COCs that include metals.  
 
As discussed in Section 10, trends were statistically indicated for the Santa Clara River 
Watershed for total chromium, iron, lead and arsenic.  A trend is also indicated for this 
watershed for dissolved copper and boron.  The greatest number of correlations was identified 
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for the Santa Clara River Watershed, with few trends identified for other watersheds.  The Santa 
Clara River Watershed is the least urbanized of the watersheds in the County.  These results may 
indicate that correlations between TSS and metal concentrations are evident in the Santa Clara 
River Watershed possibly due to less diverse sources of metals within the watershed and a better 
correlation between sediment load and total metal concentrations in stormwater.  However, 
correlations between TSS and metals in the other more urbanized watersheds were not 
statistically identified. 
 
The value of continued TSS correlation monitoring throughout all the watersheds is suspect 
based on the results reported to date.  The application of TSS results to establish correlations 
with other constituents does not appear to be the best use of available resources given the results. 
The methods used for TSS sampling and analysis may not be appropriate to fully capture the 
contribution of sediment loads to the measured water quality at the MES and to the receiving 
estuaries.  TSS is collected within the water column with the water quality samples and is 
analyzed using current methods that do not capture the full sediment load or characterize the 
grain size and characteristics of the sediment load.  For urbanized watersheds, sediment and 
inorganic and organic particles from streets and parking areas can vary greatly in size and 
dimension.   
 
It is therefore recommended that the current TSS correlation study should be discontinued 
and the current state of the art for measuring sediment loads should be investigated by the 
Stormwater Monitoring Coalition, who should make recommendations on the sampling 
and analytical methods.  Current research and published data on the success of different 
techniques should be assessed in developing these recommendations.  For example, one method 
for analysis that has been standardized for better characterization of sediment loads is ASTM 
D3977-97 – Determining Sediment Concentrations in Water Samples.  This test method allows 
for determination of sediment concentrations for various sediment types, which the current 
methods do not.   
 
 
13.2 Regional Monitoring Element 
 
Based on the results and conclusions presented in this Report the following recommendations are 
made for the Regional Monitoring Element: 
 
Bioassessment Recommendations 
 

• Continue the Bioassessment Monitoring Program at 20 sites throughout the county to 
assess biological conditions and monitor long term trends of urban runoff impacts 

• Replace sites that are typically dry in the fall with sites more likely to have water flow 
• Focus the bioassessment surveys to determine which tributaries may be of greater 

concern 
• Change the sampling protocol to the CSBP 2003 version, allowing for a more cost 

effective sampling regime that will yield comparable results 
• Co-locate bioassessment stations with MES and tributary samples, where feasible, to 

allow for more effective assessment of the data to meet the MRP objectives of assessing 
chemical, physical and biological impacts from urban runoff on receiving waters. 
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Bight Sampling 
 

• Continue to support the Bight program where there is a research component strongly 
associated with the impacts due to stormwater.   

 
 
13.3 Special Studies Program 
 
Based on the results of the Monitoring Program as reported in this Report, it is recommended 
that Special Studies should be considered for identifying sources of pollutants in urban runoff 
and receiving waters.    
 
 
13.4 Estimated Budget Summary 
 
The current Monitoring Program Costs for each of the major program elements are summarized 
in Table 13-3. 
 

Table 13-3.  Total Monitoring Program Costs. 

Monitoring Program Total 
Core Monitoring* 1,664,000 

Shoreline Monitoring City of Los Angeles1 

Trash Monitoring 846,000 

Bight '03 Estuaries Monitoring 608,000 

Bioassessment 235,000 

New Development Impacts Study in the Santa Clara 
Watershed 150,000 

Peak Discharge Impact Study 292,000 

BMP Effectiveness Study 666,000 

Total Cost 4,461,000 
 
  *   Core monitoring includes mass emissions, water column toxicity and tributary monitoring. 

 1  Refer to report prepared by the City of Los Angeles for expense or cost estimate.  
   
The total amount of effort to date for the Monitoring Program under the 2001 Permit is 
approximately $4.5 million. 
 
Based on the recommendations presented in this Section, the following are estimated cost 
modifications to the annual Monitoring Program budget: 
 

• Reduction of the Wet Weather Monitoring at the MES for each of the WMA from 3-4 
events to 2 events per year. 

 
• Modification of the Core Monitoring Program analytical list through the elimination of 

SVOCs, pesticides (except DDT) and herbicides. 
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• Continuation and Expansion of the Tributary Program. 
 

• Modification of analytical methods to achieve lower PQL for mercury, thallium, PCBs 
and DDT and sediment concentrations for MES and tributary sampling. 

 
 
Table 13-4 provides an estimated projected annual budget for the Monitoring Program for the 
next five year permit cycle based on the recommendations presented in this section.  The 
implementation of any future special studies will be scheduled based on the maximum annual 
budget of $400,000, and defined priorities.  
 

Table 13-4.  Estimated Projected Annual Budget for the Next Five-Year Permit Cycle 
 

Annual Estimated Projected Costs  
Monitoring Program Elements 2006-2007 2007-2008 2008-2009 2009-2010 2010-2011 

Mass Emission Program $70,000 $70,000 $70,000 $70,000 $70,000 

Expanded Tributary Program $350,000 $350,000 $350,000 $350,000 $350,000 

Shoreline Monitoring 

 
 

Performed by the City of Los Angeles 
 
 

Bioassessment  $50,000 $50,000 $50,000 $50,000 $50,000 

Future Special Studies  $400,000 $400,000 $400,000 $400,000 $400,000 

 Bight ‘08 $600,000* 

TOTALS $990,000 $990,000 $990,000 $990,000 $990,000 

* Lump sum for the cycle of the permit 
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2.0 REGIONAL STUDY AREA 
 
2.1 Regional Setting 
 
2.1.1 Topography 
 
The Los Angeles Region is located within the western portion of the Transverse Ranges 
Geomorphic Province.  The San Andreas transform fault system, which forms the boundary 
between the North American and Pacific tectonic plates, cuts through these Transverse Ranges.  
This fault system, which extends from the Salton Sea in southern California to Cape Mendocino 
in northern California, bends in an east-west direction through the Transverse Ranges.  The 
major mountain ranges within the Los Angeles Region include the San Gabriel Mountains, 
which are the most prominent range, the Santa Monica Mountains, the Santa Susana Mountains, 
Simi Hills and the Santa Ynez Mountains (RWQCB 1994). 
 
The Los Angeles Region is divided into a coastal plain area, a central mountain-valley, and an 
eastern mountain-valley area.  Figure 2-1 shows that a large southern portion of Los Angeles 
County is below 1000 feet.  The middle section of the County is dominated by the San Gabriel 
Mountains with peaks rising about 10,000 feet.  Ridgelines and boundaries of Watershed 
Management Areas are also shown in the figure and discussed later in the chapter. 
 
2.1.2 Rainfall and Climate 
 
Differences in topography are responsible for large variations in temperature, humidity and 
precipitation throughout the Los Angeles Region.  The coastal climate is generally mild, whereas 
the inland slopes and basins of the Transverse Ranges are characterized by more extreme 
temperatures.  Average temperatures decrease in the higher mountain areas.   
 
Precipitation in the region occurs as rainfall, but snowfall can occur at higher elevations to the 
east.  Precipitation generally increases with distance from the Pacific Ocean, from a yearly total 
of around twelve inches in coastal areas to around thirty inches in mountain areas to the east of 
the coastal plain (Figure 2-2).  
 
Figure 2-3 shows monthly rain averages from three different areas: Long Beach (coastal plain), 
Downtown Los Angeles, and Mount Wilson (mountain area) based on decades of information 
from the California Department of Water Resources (Long Beach averages from 1941-2005; Los 
Angeles averages from 1996-2005; Mt. Wilson averages from 1982-2005).   
 
On an annual basis, there are two distinct climatic periods: a dry (semi-arid) period from late 
April to mid-October, and a wet period from mid-October through late April.   
 
For the coastal and inland areas, the wet period typically provides 85 to 90 percent of the annual 
average rainfall, with the remaining rainfall attributed to residual storms and occasional “summer 
monsoons.”  The majority of the rain typically falls during February, which on average receives 
nearly eight inches of rainfall.   
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Figure 2-1.  Topography. 

RB-AR48687



Final Report August 2005
 

Weston Solutions, Inc. 2-3
 

 
Figure 2-2.  Annual Mean Precipitation. 
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Figure 2-3.  Monthly Rain Average. 

 
 
 
 
The 2004/2005 storm season was not a typical year.  The season total rainfall at the Los Angeles 
Department of Public Works Headquarters was about 43 inches which was much higher than the 
average 13 inches.  Only the 1997/98 storm season had comparably high rainfall amounts in 
recent years (Figure 2-4). 
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Figure 2-4.  Seasonal Rainfall Totals. 

 
 
2.1.3 Hydrology 
 
The majority of Los Angeles County is contained within the Pacific Basin.  The Los Angeles 
Region encompasses all coastal drainages flowing from the highlands in the east to the Pacific 
Ocean in the west (Figure 2-5).  Major surface waters originate from pristine mountains, flow 
through urbanized foothill and valley areas, high density residential and industrial coastal areas, 
and terminate at highly utilized recreational beaches and harbors.  Drainages in the northern and 
western part of the County flow through un-developed or developing areas.  Alluvial fans in low-
lying areas such as the San Fernando Valley, San Gabriel Valley, Oxnard Plain, and the Los 
Angeles Coastal Plain contain layers of sediment that form aquifers.  The aquifers are important 
sources of ground water in the basin.   
 
The Los Angeles Region is divided into nine watershed management areas (WMA), and contains 
all or portions of 4 major hydrologic units (HU), 13 hydrologic areas (HA), and 58 hydrologic 
subareas (HSA).  The watershed management areas generally involve a single large watershed 
within which exists smaller subwatersheds but in some cases may be an area that does not meet 
the strict hydrologic definition of a watershed.  The hydrologic divisions of the Region are 
assigned by the California Water Quality Control Board.  This document will focus on the San 
Gabriel River, Los Angeles River, Dominguez Channel, Ballona Creek, Malibu Creek, and Santa 
Clara River Watershed Management Areas. 
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Figure 2-5.  Hydrology in the Los Angeles Region. 
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Figure 2-6 shows water bodies that are listed on the State Water Resources Control Board 
(SWRCB) 2002 303(d) List for having impaired water quality.  Many of the major rivers and 
channels in the southern, urbanized portion of Los Angeles County are included in the impaired 
listing. 
 

 
Figure 2-6.  Impaired Water Bodies. 
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2.1.4 Population and Land Use 
 
As of 2000, the population of Los Angeles County was concentrated in the southern watersheds 
of Santa Monica Bay, Los Angeles River, Dominguez Channel, and San Gabriel River (Figure 2-
7).  The highest density appears to be in the northeast portion of the Santa Monica Watershed 
within the City of Los Angeles.  As of January 1, 2005, the population of Los Angeles County is 
estimated to be 10,226,506.  This represents a 1.2% estimated population growth over the 
previous year (State of California 2005).  The population is expected to grow to over 11,000,000 
people by 2030 (Figure 2-8; State of California 2004). 
 

 
Figure 2-7.  Population Density (2000). 
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Figure 2-8.  Los Angeles County Population Projections. 
 
Land use within Los Angeles County varies considerably from vacant land to industrial (Figures 
2-9 and 2-10).  Overall land use in the County is dominated by undeveloped vacant land, which 
encompasses 64 % of the total land use.  Residential areas comprise 19% of the total land use in 
the region, followed by commercial and public areas which comprise 6%.  All other land use 
categories including agriculture, transportation and utilities, industrial, open space and water 
make up the remaining 11% of the County.   
 

LOS ANGELES COUNTY LAND USE

64%
19%

6%
3% 3% 3% 2% Vacant

Residential

Commercial and Public

Agriculture

Transportation and Utilities

Industrial

Open Space and Recreation

 
Figure 2-9.  Los Angeles County Land Use (2000). 
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Figure 2-10.  Land Use (2000). 

 
Differences in Los Angeles County land use patterns can be seen by looking at individual 
watersheds.  Figure 2-11 presents land use statistics for portions of the watersheds in Los 
Angeles County.  Vacant land is the dominant land use in four of the watersheds, followed by 
residential land use.  The Santa Clara River and Malibu Creek Watershed Management Areas 
contain the highest percentages of vacant land, with 87% and 82%, respectively.  The San 
Gabriel River and Los Angeles River Watershed Management Areas contain 53% and 40% of 
vacant land, respectively.  The Dominguez Channel and Ballona Creek watersheds are 
dominated by residential areas which comprise 41% and 53% of total land use area, respectively.  
Commercial and public land is the third most dominant land use in the majority of the 
watersheds.    
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Figure 2-11.  Los Angeles County Land Use Distribution by WMA. 

 
 
2.2 Sampling Sites 
 
To characterize the runoff quality in Los Angeles County, mass emission sites have been 
selected for monitoring.  To evaluate the runoff quality of various subwatersheds, tributary sites 
were established in the Los Angeles River and Ballona Creek watersheds.  
 
Monitoring site locations for the mass emission stations and tributary stations are shown in 
Figure 2-12.   
 
There are seven mass emission stations, including Ballona Creek (S01), Malibu Creek (S02), Los 
Angeles River (S10), San Gabriel River (S14), Coyote Creek (S13), Dominguez Channel (S28), 
and Santa Clara River (S29).   
 
The six tributary stations in 2002-2003 and 2003-2004 were located within the Los Angeles 
River Watershed and included Aliso Creek (TS01), Bull Creek (TS02), Burbank Western System 
Channel (TS03), Verdugo Wash (TS04), Arroyo Seco Channel (TS05), and Rio Hondo Channel 
(TS06).  The 2004-2005 tributary stations were located in the Ballona Creek Watershed and 
include Centinela (TS07), Sepulveda (TS08), Benedict (TS09), Adams (TS10), Fairfax (TS11) 
and Cochran (TS12).   
 
Mass emission and tributary station locations are described in each respective watershed 
management area (Sections 4-9).   
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Figure 2-12.  Monitoring Stations. 
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3.0 METHODS 
 
This section describes the field and laboratory methods used to implement the Monitoring 
Program, which includes Core Monitoring, Regional Monitoring and Special Studies from 2001-
2005.  The field and analytical methods for the Core Monitoring and the Regional Monitoring 
and Special Studies are presented separately.  The method requirements under the Monitoring 
and Reporting Program (MRP) are listed and any modifications due to actual site conditions are 
highlighted.  Methods used for the monitoring programs conducted prior to 2000 are presented in 
the Los Angeles County 1994-2000 Integrated Receiving Waters Impact Report (LACDPW, 
2000).   
 
 
3.1 Core Monitoring Methods 
 
This section summarizes the field and analytical methods used for the core monitoring program.  
The core monitoring program consists of the Mass Emissions Monitoring, Water Column 
Toxicity Monitoring, Tributary Monitoring, Shoreline Monitoring and Trash Monitoring. 
 
3.1.1 Mass Emissions Monitoring Methods 
 
The methods for the Mass Emissions Monitoring Program were conducted in accordance with 
the Evaluation of Analytes and QA/QC Specifications for Monitoring Program (Woodward-
Clyde 1996a) and Short-term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to West Coast Marine and Estuarine Organisms (USEPA 1995).  A summary 
of the MRP Requirements and confirmation of meeting these requirements are presented in 
Table 3-1. 
 
3.1.1.1 Precipitation and Flow Measurement 

For every monitoring station, a minimum of one automatic tipping bucket (intensity measuring) 
rain gauge is located nearby or within the tributary watershed.  Large watersheds may require 
multiple rain gauges to accurately characterize the rainfall.  The LACDPW operates various 
automatic rain gauges throughout the county.  Existing gauges near the monitored watersheds are 
also utilized in calculating stormwater runoff and are essential to develop runoff characteristics 
for these watersheds. 
 
Flow monitoring equipment is needed to trigger the automated samplers because the Monitoring 
Program requires flow-weighted composites for many constituents.  Flows are determined from 
measurements of water elevation as described below. 
 
The water elevation in a storm drain is measured by the stage monitoring equipment, and the 
flow rate is derived from a previously established rating table for the site or calculated with an 
equation such as Manning's.  The LACDPW uses rating tables generated from analysis of storm 
drain cross sections and upstream/downstream flow characteristics.  The rating tables are 
modified if it is demonstrated in the field through stream velocity measurements that calculated 
table values are incorrect.  Previous stormwater flow measurement efforts indicate that all 
stations will require multiple storm events to gather the data necessary for calibration of the 
measurement devices. 
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Table 3-1.  Summary of MRP Requirements and Modifications for Mass Emissions 
Monitoring Program. 

Mass Emissions Monitoring  
MRP Requirements Methods Performed/Achieved 

from 2001-2005 
Modifications due to site 

conditions/site procedures  
A.1.   

• Monitor 7 mass emission 
stations by 2002 

• Monitor first storm event and 
2 additional storms by 2002 

• Monitor a minimum of two 
dry weather events each 
year by 2002 

A.2. 
• All storm events of at least 

0.25 inches of rainfall shall 
be analyzed for TSS 

A.3.  
• Grab samples shall be 

collected for pathogen 
indicators and oil and grease 

• Monitor storms with 0.25 
inches or greater of rainfall 

• Samples collected during 
first storm event shall be 
analyzed for constituents 
listed in Attachment U-1 

A.4. 
• Collect flow-weighted 

composite manual samples 
where it is not feasible to 
install automatic samplers 

• Collect a minimum of three 
sample aliquots each hour of 
discharge during first 3 hours 
or for duration of storm if 
less than 3 hours 

A.5.  
• Samples shall be analyzed 

for constituents listed in 
Attachment U-1  

• Conduct annual confirmation 
sampling for non-detected 
constituents during the first 
storm 

A.6. 
• Perform annual analysis of 

correlation between 
pollutants of concern and 
TSS  

 
•  Monitoring performed at all 7         
stations from 2002-2005 
•  At least 3 storm events 
monitored at all stations during 
reporting period 
•  2 dry weather events monitored 
beginning 2002 at all 7 stations 
 
 
 
 
 
•  Grab samples collected at all 
stations and analyzed for bacteria, 
DO, total phenol, oil and grease, 
TPH and cyanide  
 
 
See section 3.1.6, Table 3-7 
 
 
 
 
•  Manual sampling began in 2002 
at the Santa Clara River station  
 
 
 
 
 
 
 
 
See section 3.1.6, Table 3-7 
 
 
 
 
 
 
 
•  Analysis of correlation between 
TSS and COC presented in this 
report using all available data 

 
•  Monitoring of 6 stations conducted 
from 2000 (Santa Clara monitoring 
began in 2002)  
 
 
 
 
 
•  A small percentage of events were 
not analyzed for TSS due to 
problems with samplers.  However, 
this did not result in inability to 
perform comparisons of TSS with 
COCs. 
 
 
 
 
•  MTBE only analyzed for in 2004-
2005 from one dry weather event 
 
 
 
 
 
 
 
 
 
 
 
 
 
•  Sample analysis did not include  
Benzo(g,h,i)perylene and 3,4 
Benzofluoranthene  
 
•  Non-detected constituents 
continued to be monitored for the 
2001-2005 permit period.  However, 
bacteriological indicators were 
analyzed for all events.  Benzo(b 
and k) fluoranthene, a carcinogenic 
PAH, was analyzed in samples in 
2000-2001 and 2001-2002, and was 
not detected.  Benzo(k) fluoranthene 
was included in the analyte list in 
2002-2003 and 2003-2004, and also 
not detected. 
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The automatic samplers utilize pressure transducers as the stage measurement device.  However, 
pressure transducers are only accurate as flow measurement devices in open channel flow 
regimes.  Therefore, for stations monitoring flows in underground storm drains, efforts were 
made to select drains that do not surcharge (flow under pressure) during events smaller than a 
10-year storm event. 
 
3.1.1.2 Wet Weather Sampling Methods 

Sample Collection 

• Grab Sample - a discrete, individual sample taken within a short period of time, usually 
less than 15 minutes.  This method is used to collect samples for constituents that have 
very short holding times and specific collection or preservation needs, including bacteria, 
dissolved oxygen, total phenol, oil and grease, total petroleum hydrocarbons and cyanide.  
For example, samples for coliforms are taken directly into a sterile container to avoid 
non-resident bacterial contamination. 

• Composite Sample - a mixed or combined sample created by combining a series of 
discrete samples (aliquots) of specific volume, collected at specific flow-volume 
intervals.  Composite sampling is conducted over the duration of the storm event, ranging 
between 1.5 hours to 15 hours depending on the intensity of the storm. 

During a storm event, grab samples were collected during the initial portion of the storm (on the 
rising limb of the hydrograph) and taken directly to the laboratory. 
 
Flow composite storm samples were obtained using refrigerated American Sigma 800SL 
automated samplers to collect samples at flow-paced intervals.  Samples collected at each station 
were combined in the laboratory to create a single flow-weighted sample for analysis. 
 
During the storm season, the sampler was programmed to start automatically when the water 
level in the channel or storm drain exceeded a certain height, determined by experienced field 
staff, on the basis of current flow conditions and field experience.  A sample was collected each 
time a set volume of water had passed the monitoring point (this volume is referred to as the 
pacing volume or trigger volume).  The samples were stored in glass containers within the 
refrigerated sampler. A minimum of eight liters of sample was required to conduct the necessary 
laboratory analyses for all the constituents.  The automated sampler was programmed with the 
intent of capturing the major portion of a runoff event.  Depending upon rainfall and runoff 
conditions, the automated sampler will either completely fill up its sample bottles and 
discontinue sampling, or sample at a very slow rate should runoff become very light.  
 
Samples were retrieved from the automated samplers as soon as possible to meet laboratory 
analysis holding time requirements.  As samples were collected, rainfall and runoff data were 
logged and stored for transfer to the office.   
 
3.1.1.3 Dry Weather Sampling Methods 

Sample Collection 

• Grab Sample - a discrete, individual sample taken within a short period of time, usually 
less than 15 minutes.  This method is used to collect samples for constituents that have 
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very short holding times and specific collection or preservation needs, including bacteria, 
dissolved oxygen, total phenol, oil and grease, total petroleum hydrocarbons and cyanide.  
For example, samples for coliforms are taken directly into a sterile container to avoid 
non-resident bacterial contamination. 

• Composite Sample - a mixed or combined sample created by combining a series of 
discrete samples (aliquots) of specific volume, collected at specific time intervals.  
Composite sampling is conducted over a 24-hour period. 

Grab samples were collected at the beginning of the sampling event and taken directly to the 
laboratory. 
 
Composite samples were obtained using refrigerated American Sigma 800SL automated 
samplers to collect samples at timed intervals.  Samples collected at each station were combined 
in the laboratory to create a single sample for analysis. 
 
A sample was collected approximately every 20 minutes and the approximate flow was recorded.  
The sample was stored in glass containers within the refrigerated sampler.  
 
Four - 2.5 gallon bottles of sample were collected during the dry weather events.  The four 
bottles were combined and sub sampled to create one - 2.5 gallon composite for testing purposes.  
The automated sampler was deactivated by field personnel at the end of the 24-hour period.   
 
Samples were retrieved from the automated samplers as soon as possible to meet laboratory 
analysis holding time requirements.   
 
3.1.1.4 Field Quality Assurance/Quality Control 

Properly performed monitoring station set up, water sample collection, sample transport, and 
laboratory analyses are vital to the collection of accurate data.  Quality Assurance/Quality 
Control (QA/QC) is an essential component of the monitoring program. 
 
Evaluation of Analytes and QA/QC Specifications for Monitoring Program (Woodward-Clyde 
1996a) and Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving 
Waters to West Coast Marine and Estuarine Organisms (USEPA 1995) describe the procedures 
used for bottle labeling, chain-of-custody tracking, sampler equipment checkout and setup, 
sample collection, field blanks to assess field contamination, field duplicate samples, and 
transportation to the laboratory.   
 
An important part of the QA/QC Plan is the continued education of all field personnel.  Field 
personnel were adequately trained from the onset and informed about new information on 
stormwater sampling techniques on a continuing basis.  Field personnel also evaluate the field 
activities required by the QA/QC Plan, and the Plan is updated if necessary. 
 
Bottle Preparation 
For each monitoring station, a minimum of three sets of bottles was available so that up to two 
complete bottle change-outs could be made for each storm event.  Bottle labels contained the 
following information: 

• LACDPW Sample ID Number 
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• Station Number 
• Station Name 
• Sample Type (Grab or Composite) 
• Laboratory Analysis Requested 
• Date 
• Time 
• Preservative 
• Temperature 
• Sampler's Name 

 
Bottles were cleaned at the laboratory prior to use, then they were labeled and stored in sets.  
Each station was provided with the same number, types, and volumes of bottles for each rotation 
unless special grab samples were required.  Clean composite sample bottles were placed in the 
automated sampler when samples were collected.  This practice ensured readiness for the next 
storm event.  All bottles currently not in use were stored and later transported in plastic ice 
chests.  Composite sample bottles were limited to a maximum of 2.5 gallons each, to ensure ease 
of handling. 
 
Chain-of-Custody Procedure 
Chain-of-custody forms were completed to ensure and document sample integrity.  These 
procedures establish a written record which tracks sample possession from collection through 
analysis. 
 
Field Setup Procedures 
All field sampling locations were fixed sites, with the automated sampler placed on a public road 
or flood control right-of-way.  After sample collection, field staff prepared the sampler for 
collection of the next set of samples.  Inspection of visible hoses and cables was performed to 
ensure proper working conditions according to the site design.  Inspection of the strainer, 
pressure transducer, and auxiliary pump was performed during daylight hours in non-storm 
conditions. 
 
The automated sampler was checked at the beginning of the storm (during grab sample 
collection) to ensure proper working condition and to see if flow composite samples were being 
collected properly.   
 
Bottles were collected after each event and packed with ice and foam insulation inside 
individually marked ice chests.  Chain-of-custody forms were completed by field staff before 
transportation of the samples to the laboratory.  Under no circumstance were samples removed 
from the ice chest during transport from the field to the laboratory. 
 
Travel Blanks and Field Duplicates 

Potential field contamination was assessed through analysis of travel blanks and duplicate grab 
samples.  Field travel blanks were collected for each monitoring station during every sampling 
event to quantify post sampling contamination.  The monitoring program also included field 
duplicates to assess the precision of laboratory results.  A field duplicate, the origin of which was 
unknown to the laboratory, was collected for each sampling event.  This methodology for 
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assessing post sampling contamination and laboratory testing procedures provided data to 
measure the precision and accuracy of the laboratory results. 
 
3.1.2 Toxicity Water Column Monitoring 
 
The methods for the Toxicity Water Column Monitoring Program were conducted in accordance 
with the Evaluation of Analytes and QA/QC Specifications for Monitoring Program (Woodward-
Clyde 1996a) and Short-term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to West Coast Marine and Estuarine Organisms (USEPA 1995).  A summary 
of the MRP Requirements and confirmation of meeting these requirements are presented in 
Table 3-2. 
 

Table 3-2.  Summary of MRP Requirements and Modifications for Toxicity Water Column 
Monitoring Program. 

Toxicity Water Column Monitoring  
MRP Requirements Methods Performed/Achieved 

from 2000-2005 
Modifications due to site 

conditions/site procedures  
B.1.   

• Analyze samples from 7 
mass emission stations 

• Monitor first storm event and 
one additional storm 

• Monitor two dry weather 
events each year 

• Use one freshwater and one 
marine species for testing 

B.2. 
• Begin Phase I TIE on all 

toxic samples  
B.3.  

• Perform TRE for toxic 
pollutant if pollutant causes 
50% of toxic responses in 
TIE evaluation 

• Identify source of toxicity  
• Recommend BMP’s to 

reduce toxicity  
• Develop two TRE’s per year 

 
•  Monitoring performed at all 7            
stations from 2002-2005 
•  2 storm events monitored 
since 2002 at all 7 stations 
•  2 dry weather events monitored 
since 2002 at all 7 stations 
•  C. dubia (freshwater) and sea 
urchins (marine) were used for 
toxicity testing   
 
 
 
 
•  No toxic results of 50% or greater 
in samples collected. 
 
 
 
 
•  Not required based on actual 
results 
 

 
 
 
•  Program became effective in 
December 2001.  Therefore, first 
storm event not captured in 2000-
2001 and 2001-2002 season. 
   
 
 
•  There was insufficient flow to 
collect water required to conduct 
TIEs for first monitoring period of 
2001-2002.  TIEs have been 
conducted on all samples starting 
in 2002-2003 season. 
 
•  Relationship of toxicity to COC 
presented in this report.  Potential 
sources of COC discussed in this 
report. 
•  Potential BMPs and 
effectiveness being performed as 
part of special studies – see 
conclusions of these studies. 
 

 
 
3.1.2.1 Wet Weather Sampling Methods 

Sample Collection 

Flow composite storm samples were obtained using refrigerated American Sigma 800SL 
automated samplers at the mass emission stations to collect samples at flow-paced intervals.  
Composite sampling is conducted over the duration of the storm event, ranging between 1.5 
hours to 15 hours depending on the intensity of the storm.  Samples collected at each station 
were combined in the laboratory to create a single flow-weighted sample for analysis. 
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During the storm season, the sampler was programmed to start automatically when the water 
level in the channel or storm drain exceeded a certain height, determined by experienced field 
staff, on the basis of current flow conditions and field experience.  A sample was collected each 
time a set volume of water had passed the monitoring point (this volume is referred to as the 
pacing volume or trigger volume).  The sample was stored in glass containers within the 
refrigerated sampler. A minimum of eight liters of sample was required to conduct the necessary 
laboratory analyses for all the constituents.  The automated sampler was programmed with the 
intent of capturing the major portion of a runoff event.  Depending upon rainfall and runoff 
conditions, the automated sampler will either completely fill up its sample bottles and 
discontinue sampling, or sample at a very slow rate should runoff become very light.      
 
Samples were retrieved from the automated samplers as soon as possible to meet laboratory 
analysis holding time requirements.  As samples were collected, rainfall and runoff data were 
logged and stored for transfer to the office. 
 
3.1.2.2 Dry Weather Sampling Methods 

Sample Collection  
Composite samples were obtained using refrigerated American Sigma 800SL automated 
samplers at the mass emission stations to collect samples at timed intervals.  Composite sampling 
is conducted over a 24-hour period.  Samples collected at each station were combined in the 
laboratory to create a single sample for analysis. 
 
A sample was collected approximately every 20 minutes and the approximate flow was recorded.  
The sample was stored in glass containers within the refrigerated sampler.  The automated 
sampler was deactivated by field personnel at the end of the 24-hour period.   
 
Samples were retrieved from the automated samplers as soon as possible to meet laboratory 
analysis holding time requirements.   
 
3.1.2.3 Field Quality Assurance/Quality Control 

Properly performed monitoring station set up, water sample collection, sample transport, and 
laboratory analyses are vital to the collection of accurate data.  Quality Assurance/Quality 
Control (QA/QC) is an essential component of the monitoring program. 
 
Evaluation of Analytes and QA/QC Specifications for Monitoring Program (Woodward-Clyde 
1996a) and Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving 
Waters to West Coast Marine and Estuarine Organisms (USEPA 1995) describe the procedures 
used for bottle labeling, chain-of-custody tracking, sampler equipment checkout and setup, 
sample collection, field blanks to assess field contamination, field duplicate samples, and 
transportation to the laboratory.   
 
An important part of the QA/QC Plan is the continued education of all field personnel.  Field 
personnel were adequately trained from the onset and informed about new information on 
stormwater sampling techniques on a continuing basis.  Field personnel also evaluate the field 
activities required by the QA/QC Plan, and the Plan is updated if necessary. 
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Bottle Preparation 
For each monitoring station, a minimum of three sets of bottles was available so that up to two 
complete bottle change-outs could be made for each storm event.  Bottle labels contained the 
following information: 

• LACDPW Sample ID Number 
• Station Number 
• Station Name 
• Sample Type (Grab or Composite) 
• Laboratory Analysis Requested 
• Date 
• Time 
• Preservative 
• Temperature 
• Sampler's Name 

 
Bottles were cleaned at the laboratory prior to use, then they were labeled and stored in sets.  
Each station was provided with the same number, types, and volumes of bottles for each rotation 
unless special grab samples were required.  Clean composite sample bottles were placed in the 
automated sampler when samples were collected.  This practice ensured readiness for the next 
storm event.  All bottles currently not in use were stored and later transported in plastic ice 
chests.  Composite sample bottles were limited to a maximum of 2 ½ gallons each, to ensure ease 
of handling. 
 
Chain-of-Custody Procedure 
Chain-of-custody forms were completed to ensure and document sample integrity.  These 
procedures establish a written record which tracks sample possession from collection through 
analysis. 
 
Field Setup Procedures 
All field sampling locations were fixed sites, with the automated sampler placed on a public road 
or flood control right-of-way.  After sample collection, field staff prepared the sampler for 
collection of the next set of samples.  Inspection of visible hoses and cables was performed to 
ensure proper working conditions according to the site design.  Inspection of the strainer, 
pressure transducer, and auxiliary pump was performed during daylight hours in non-storm 
conditions. 
 
The automated sampler was checked at the beginning of the storm (during grab sample 
collection) to ensure proper working condition and to see if flow composite samples were being 
collected properly.   
 
Bottles were collected after each event and packed with ice and foam insulation inside 
individually marked ice chests.  Chain-of-custody forms were completed by field staff before 
transportation of the samples to the laboratory.  Under no circumstance were samples removed 
from the ice chest during transport from the field to the laboratory. 
 

RB-AR48706



Final Report August 2005
 

Weston Solutions, Inc. 3-9
 

Travel Blanks and Field Duplicates 
Potential field contamination was assessed through analysis of travel blanks and duplicate grab 
samples.  Field travel blanks were collected for each monitoring station during every sampling 
event to quantify post sampling contamination.  The monitoring program also included field 
duplicates to assess the precision of laboratory results.  A field duplicate, the origin of which was 
unknown to the laboratory, was collected for each sampling event.  This methodology for 
assessing post sampling contamination and laboratory testing procedures provided data to 
measure the precision and accuracy of the laboratory results. 
 
3.1.2.4 Laboratory Analysis 

The samples were subjected to the Ceriodaphnia dubia 7-day survival and reproduction tests in 
addition to the Strongylocentrotus purpuratus (sea urchin) fertilization test as a measure of 
toxicity.  Performed as multi-concentration tests, sample concentrations of 100%, 56%, 32%, 
18%, 10% and 0% (N-control) were used to determine the level of toxicity. These tests were 
conducted under guidelines prescribed in Short-Term Methods for Estimating the Chronic 
Toxicity of Effluents and Receiving Waters to West Coast Marine and Estuarine Organisms 
(USEPA 1995).  
 
Water quality measurements (temperature, pH, dissolved oxygen, hardness, conductivity, and 
alkalinity) were made for each sample at the beginning and throughout each test. These 
measurements were performed to ensure there were no large variations in water quality, which 
can affect the accuracy of the toxicity tests. 
 
3.1.3 Tributary Monitoring 
 
The methods for the Tributary Monitoring Program were conducted in accordance with the 
Evaluation of Analytes and QA/QC Specifications for Monitoring Program (Woodward-Clyde 
1996a) and Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving 
Waters to West Coast Marine and Estuarine Organisms (USEPA 1995).  A summary of the 
MRP Requirements and confirmation of meeting these requirements are presented in Table 3-3. 
 
3.1.3.1 Precipitation and Flow Measurement 

For every monitoring station, a minimum of one automatic tipping bucket (intensity measuring) 
rain gauge is located nearby or within the tributary watershed.  Large watersheds may require 
multiple rain gauges to accurately characterize the rainfall.  The LACDPW operates various 
automatic rain gauges throughout the county.  Existing gauges near the monitored watersheds are 
also utilized in calculating stormwater runoff and are essential to develop runoff characteristics 
for these watersheds. 
 
Flow monitoring equipment is needed to trigger the automated samplers because the Monitoring 
Program requires flow-weighted composites for many constituents.  Flows are determined from 
measurements of water elevation as described below. 
 
The water elevation in a storm drain is measured by the stage monitoring equipment, and the 
flow rate is derived from a previously established rating table for the site or calculated with an 
equation such as Manning's.  The LACDPW uses rating tables generated from analysis of storm 
drain cross sections and upstream/downstream flow characteristics.  The rating tables are 
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modified if it is demonstrated in the field through stream velocity measurements that calculated 
table values are incorrect.  Previous stormwater flow measurement efforts indicate that all 
stations will require multiple storm events to gather the data necessary for calibration of the 
measurement devices. 
 
The automatic samplers utilize pressure transducers as the stage measurement device.  However, 
pressure transducers are only accurate as flow measurement devices in open channel flow 
regimes.  Therefore, for stations monitoring flows in underground storm drains, efforts were 
made to select drains that do not surcharge (flow under pressure) during events smaller than a 
10-year storm event. 
 

Table 3-3.  Summary of MRP Requirements and Modifications for Tributary Monitoring 
Program. 

Tributary Monitoring  
MRP Requirements Methods Performed/Achieved from 

2000-2005 
Modifications due to site 

conditions/site procedures  
C.1.   

• Monitor 6 tributaries per year   
• Monitor each tributary for a 

minimum of one year 
• Rotate stations among 

watersheds as monitoring is 
complete 

C.2. 
• Begin monitoring October 15, 

2002 
 
C.3.  

• Monitor first storm event and 
three additional storms each 
year 

• Monitor one dry weather event  
C.4. 

• Collect flow-weighted 
composite samples during first 
three hours of storm 

• Collect three sample aliquots 
within each hour of discharge 

• Analyze for required 
constituents listed in 
Attachment U-1 

 
•  6 tributaries monitored in Los Angeles 
River Watershed in 2002-2003 and 
2003-2004  
•  6 tributaries monitored in the Santa 
Monica Bay Watershed in 2004-2005 
 
 
•  Sampling began in 2002 
 
 
 
•  At least 4 storm events monitored at 
each station   
 
•  At least l dry weather event monitored 
at each station 
 
•  Automated samplers were used and 
programmed to sample until after peak 
of the storm 
•  Method requirement achieved 
 
•  See section 3.1.6, Table 3-7 

 
 
 
 
 
 
 
 
 
 
 
 
•  First storm event monitored 
for each season 
 
 
 
 
•  True actual duration 
depended on the storm event 
 
 
 
•  Sample analysis did not 
include Benzo(g,h,i)perylene 
and 3,4 Benzoflouranthene.  
However, biological indicators 
were analyzed and PAH 
benzo(b and k) fluoranthene 
was analyzed in 2000-2001, 
and benzo(k) fluoranthene in 
2002-2003 and 2003-2004.  
Neither was detected. 

 
3.1.3.2 Wet Weather Sampling Methods 

Sample Collection 

• Grab Sample - a discrete, individual sample taken within a short period of time, usually 
less than 15 minutes.  This method is used to collect samples for constituents that have 
very short holding times and specific collection or preservation needs, including bacteria, 
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dissolved oxygen, total phenol, oil and grease, total petroleum hydrocarbons and cyanide.  
For example, samples for coliforms are taken directly into a sterile container to avoid 
non-resident bacterial contamination. 

• Composite Sample - a mixed or combined sample created by combining a series of 
discrete samples (aliquots) of specific volume, collected at specific time intervals.  
Composite sampling is conducted over the duration of the storm event, ranging between 
1.5 hours to 15 hours depending on the intensity of the storm.  

During a storm event, grab samples were collected during the initial portion of the storm (on the 
rising limb of the hydrograph) and taken directly to the laboratory. 
 
Flow composite storm samples were obtained using Isco portable samplers to collect samples at 
flow-paced intervals.  Composite sampling was conducted, at the least, during the first three 
hours of the storm event.  A single flow-weighted sample was collected at each station and taken 
to the laboratory for analysis. 
 
During the storm season, the sampler was programmed to start automatically when the water 
level in the channel or storm drain exceeded a certain height, determined by experienced field 
staff, on the basis of current flow conditions and field experience.  A sample was collected each 
time a set volume of water had passed the monitoring point (this volume is referred to as the 
pacing volume or trigger volume).  The samples were stored in glass containers.  The automated 
sampler was programmed with the intent of capturing the major portion of a runoff event.  
Depending upon rainfall and runoff conditions, the automated sampler will either completely fill 
up it sample bottles and discontinue sampling, or sample at a very slow rate should runoff 
become very light.    
 
Samples were retrieved from the automated samplers as soon as possible to meet laboratory 
analysis holding time requirements.  As samples were collected, rainfall and runoff data were 
logged and stored for transfer to the office. 
 
3.1.3.3 Dry Weather Sampling Methods 

Sample Collection 

• Grab Sample - a discrete, individual sample taken within a short period of time, usually 
less than 15 minutes.  This method is used to collect samples for constituents that have 
very short holding times and specific collection or preservation needs, including bacteria, 
dissolved oxygen, total phenol, oil and grease, total petroleum hydrocarbons and cyanide.  
For example, samples for coliforms are taken directly into a sterile container to avoid 
non-resident bacterial contamination. 

• Composite Sample - a mixed or combined sample created by combining a series of 
discrete samples (aliquots) of specific volume, collected at specific time intervals.  
Composite sampling is conducted over a 24-hour period. 

Grab samples were collected at the beginning of the sampling event and taken directly to the 
laboratory.  Composite samples were obtained using Isco 6712 portable samplers to collect 
samples at timed intervals.  Samples collected at each station were combined in the laboratory to 
create a single sample for analysis. 
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A sample was collected approximately every 20 minutes and the approximate flow was recorded.  
The sample was stored in glass containers.  2.5 gallons (9.4 liters) of sample was collected 
during the dry weather events.  The automated sampler was deactivated by field personnel at the 
end of the 24-hour period. 
 
Samples were retrieved from the automated samplers as soon as possible to meet laboratory 
analysis holding time requirements. 
 
3.1.3.4 Field Quality Assurance/Quality Control 

Properly performed monitoring station set up, water sample collection, sample transport, and 
laboratory analyses are vital to the collection of accurate data.  Quality Assurance/Quality 
Control (QA/QC) is an essential component of the monitoring program. 
 
Evaluation of Analytes and QA/QC Specifications for Monitoring Program (Woodward-Clyde 
1996a) and Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving 
Waters to West Coast Marine and Estuarine Organisms (USEPA 1995) describe the procedures 
used for bottle labeling, chain-of-custody tracking, sampler equipment checkout and setup, 
sample collection, field blanks to assess field contamination, field duplicate samples, and 
transport to the laboratory.   
 
An important part of the QA/QC Plan is the continued education of all field personnel.  Field 
personnel were adequately trained from the onset and informed about new information on 
stormwater sampling techniques on a continuing basis.  Field personnel also evaluate the field 
activities required by the QA/QC Plan, and the Plan is updated if necessary. 
 
Bottle Preparation 
For each monitoring station, a minimum of three sets of bottles was available so that up to two 
complete bottle change-outs could be made for each storm event.  Bottle labels contained the 
following information: 

• LACDPW Sample ID Number 
• Station Number 
• Station Name 
• Sample Type (Grab or Composite) 
• Laboratory Analysis Requested 
• Date 
• Time 
• Preservative 
• Temperature 
• Sampler's Name 

 
Bottles were cleaned at the laboratory prior to use, then they were labeled and stored in sets.  
Each station was provided with the same number, types, and volumes of bottles for each rotation 
unless special grab samples were required.  Clean composite sample bottles were placed in the 
automated sampler when samples were collected.  This practice ensured readiness for the next 
storm event.  All bottles currently not in use were stored and later transported in plastic ice 
chests.  Composite sample bottles were limited to a maximum of 2 ½ gallons each, to ensure ease 
of handling. 
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Chain-of-Custody Procedure 
Chain-of-custody forms were completed to ensure and document sample integrity.  These 
procedures establish a written record which tracks sample possession from collection through 
analysis. 
 
Field Setup Procedures 
All field sampling locations were fixed sites, with the automated sampler placed on a public road 
or flood control right-of-way.  After sample collection, field staff prepared the sampler for 
collection of the next set of samples.  Inspection of visible hoses and cables was performed to 
ensure proper working conditions according to the site design.  Inspection of the strainer, 
pressure transducer, and auxiliary pump was performed during daylight hours in non-storm 
conditions. 
 
The automated sampler was checked at the beginning of the storm (during grab sample 
collection) to ensure proper working condition and to see if flow composite samples were being 
collected properly.   
 
Bottles were collected after each event and packed with ice and foam insulation inside 
individually marked ice chests.  Chain-of-custody forms were completed by field staff before 
transportation of the samples to the laboratory.  Under no circumstance were samples removed 
from the ice chest during transport from the field to the laboratory. 

Travel Blanks and Field Duplicates 
Potential field contamination was assessed through analysis of travel blanks and duplicate grab 
samples.  Field travel blanks were collected for each monitoring station during every sampling 
event to quantify post sampling contamination.  The monitoring program also included field 
duplicates to assess the precision of laboratory results.  A field duplicate, the origin of which was 
unknown to the laboratory, was collected for each sampling event.  This methodology for 
assessing post sampling contamination and laboratory testing procedures provided data to 
measure the precision and accuracy of the laboratory results. 
 
3.1.4 Shoreline Monitoring 
 
The methods for the Shoreline Monitoring Program were conducted in accordance with the 
Evaluation of Analytes and QA/QC Specifications for Monitoring Program (Woodward-Clyde 
1996a).  Monitoring was conducted by the Los Angeles Bureau of Sanitation.  A summary of the 
MRP Requirements and confirmation of meeting these requirements are presented in Table 3-4. 
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Table 3-4.  Summary of MRP Requirements and Modifications  
for Shoreline Monitoring Program. 

Shoreline Monitoring  
MRP Requirements Methods Performed/Achieved 

from 2000-2005 
Modifications due to site 

conditions/site procedures  
D.1.   

• Monitor 18 stations along 
shoreline within Santa 
Monica Bay 

• Analyze samples for total 
coliforms, fecal coliforms 
and enterococcus 

• Monitoring shall occur 
during daylight hours 

• Transmit data daily to LA 
County DHS 

 
•  All stations were monitored during 
2001-2002, 2002-2003 and 2003-
2004 
•  All samples analyzed for total 
coliforms, fecal coliforms and 
enterococcus 
•  All stations monitored during 
daylight hours 
•  Data has been transmitted to LA 
County DHS since inception of 
program  

 
 
  None reported 

 

Sample Collection 
Water samples from eighteen Santa Monica Bay shoreline stations were collected daily. 
Shoreline stations ranged from Surfrider Beach in Malibu to Malaga Cove in Palos Verdes.  All 
samples were collected 50 yards away from where the storm drain flow meets the shoreline, if 
applicable, or 50 yards away from a pier or jetty.  All samples were collected at ankle-depth 
water level during daylight hours.   
 
Sample Analysis 
Water samples were collected and analyzed according to Standard Methods (APHA 1992).  Total 
coliform, fecal coliform, and enterococcus bacterial densities were determined by membrane 
filtration as recommended in sections 9222B, 9222D, and 9230C from July 1, 2002 through 
December 1, 2002.  Beginning December 2, 2002 the chromogenic method was employed to 
analyze samples for total coliform and E. coli following Standard Methods sections 9223 (APHA 
1992) but the membrane filtration method was maintained for analyzing samples for 
enterococcus.  Samples were tested daily for total and fecal coliforms/E. coli and five times a 
month for enterococcus bacteria.   
 
Quality Assurance/Quality Control 

Quality assurance and quality control procedures were conducted to confirm the validity of the 
analytical data collected.  All areas impacting reported data were subjected to standard 
microbiological quality control procedures in accordance with Standard Methods (APHA 1992).  
These areas included sampling techniques, sample storage and holding, facilities, personnel, 
equipment, supplies, media, and analytical test procedures.  Duplicate analyses were also 
performed on ten percent of all samples.  When quality control results were not within acceptable 
limits, corrective action was initiated.  This quality assurance program helped ensure the 
production of uniformly high quality and defensible data.  In addition, EMD participates 
annually in the performance evaluation program managed by the California State Department of 
Health Services (CSDHS).  As part of their Environmental Laboratory Accreditation Program, 
(ELAP), CSDHS biennially certifies EMD.   
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Data Analysis 
The results obtained from microbiological samples are generally not normally distributed.  To 
compensate for a skewed distribution and to obtain a nearly normal distribution, data must be 
log-normalized prior to analysis.  Geometric means are the best estimate of central tendency for 
log-normalized data and were calculated for each bacterial indicator group.  Annual geometric 
means were calculated for all shoreline sampling sites and compared to AB411 Bacteriological 
Standards presented below.   
 

AB411 Bacteriological Standards 
 Single Sample Limit 

Total Coliform 1,000 MPN/ 100 ml if Fecal > 10% of Total, or 
10,000 MPN/100 ml 

Fecal Coliform 400 MPN/ 100 ml 

Enterococcus 104 MPN/ 100 ml 

 
Shoreline data were divided into periods of wet and dry weather to examine the effects of storm 
drain runoff on indicator bacterial concentrations.  Regulatory agencies have defined wet 
weather as the day of rain plus two days following the rain event.  Rain data were obtained from 
the National Weather Service’s Los Angeles Civic Center monitoring station.   
 
3.1.5 Trash Monitoring 
 
The methods for the Trash Monitoring Program were conducted in accordance with the 
Evaluation of Analytes and QA/QC Specifications for Monitoring Program (Woodward-Clyde 
1996a).  A summary of the MRP requirements and confirmation of meeting these requirements 
are presented in Table 3-5.    
 

RB-AR48713



Final Report August 2005
 

Weston Solutions, Inc. 3-16
 

Table 3-5.  Summary of MRP Requirements and Modifications for Trash Monitoring 
Program. 

Trash Monitoring  
MRP Requirements Methods Performed/Achieved from 

2000-2005 
Modifications due to site 

conditions/site procedures  
E.1.   

• Conduct visual observations 
of trash at each station after 
first storm event and 3 
additional storms per year 
beginning 2002 

• Take a minimum of one 
photograph at each station 

• Capture and quantify trash 
from 10% of total land area, 
or 

• Sample a minimum of ten 
representative sites for each 
land use monitored 

• Conduct compliance 
monitoring after first two years  

• Dispose all trash in 
compliance with all 
regulations 

 
•  All observations were conducted 
after four storm events, including the 
first storm, in 2002-2003, 2003-2004 
and 2004-2005 
 
•  All photographs were taken at each 
station in 2002-2003, 2003-2004 and 
2004-2005 
 
 
•  10 sites for each land use monitored 
were sampled in 2002-2003 and 2003-
2004 
 
•  Compliance monitoring conducted 
 
•  Trash disposed of in accordance 
with regulations 
 

 
None Reported 
 

 
 
Monitoring Activities 
Visual observations of trash were made and a minimum of one photograph at each mass 
emission station was taken after four storm events including the first storm event.   
 
In addition, a minimum of ten representative sites for each land use monitored were sampled.  
On average, each sampling site contained a minimum of five catch basins fitted with inserts with 
a total of 256 inserts within the Los Angeles Watershed Management Area (WMA) and 309 
inserts within the Ballona Creek WMA. A total of five structural full capture devices or 
Continuous Deflective System (CDS) units were installed.  However, one of the CDS units was 
decommissioned at the end of the 2003-2004 season due to operating issues.  All of the upstream 
catch basins were fitted with inserts. Each insert and CDS unit were emptied within 72 hours of 
every rain event of 0.25 inches or greater, additionally being emptied every three months during 
dry weather. 
 
3.1.6 Laboratory Analyses for Core Monitoring Program 
 
The Department of Agricultural Commissioner/Weights and Measures (ACWM) Environmental 
Toxicology Laboratory provides water quality laboratory and related services to the LACDPW.  
The ACWM lab is state certified to perform the water quality analyses contracted by LACDPW.  
The ACWM Lab maintains a laboratory analysis program that includes Quality Assurance and 
Quality Control protocols consistent with the objectives of the monitoring program required by 
the Permit. 
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3.1.6.1 Analytical Requirements – Monitoring and Reporting Program 

The requirements for the analytical program for the Core Monitoring Program, specifically, are 
provided in the Standard Monitoring Provisions of the MRP.  These requirements are 
summarized below in Table 3-6 for each of the Core Monitoring programs.  The confirmation of 
the meeting these requirements are also provided. 
 

Table 3-6.  Summary of Analytical Requirements per MRP for the Core Monitoring 
Program. 

MRP Requirements Confirmation of Meeting 
Requirements 

Modifications to Analytical 
Requirements 

General Core Monitoring Program – Item K  
• No. 6 – All chemical, bacteriological, 

and toxicity analyses shall be 
conducted at certified  laboratory  

• No. 7 - Priority Toxic Pollutants (CTR 
– Fed Reg 31682) – MLs per 
Appendix 4 of SIP shall be used – per 
Attachment U-1 of MPR 

• No. 9 - If ML is not attainable per 40 
CFR 136, lowest quantifiable 
concentrations of the lowest 
calibration standard analyzed can be 
used if documentation submitted 

 

• Analysis of Core Monitoring 
Program samples conducted 
at the State certified ACWM 
Lab  

• See Table 3-7 for MLs for 
Analytes Tested – MLs are 
in conformance with 
Attachment U-1  

• Concentrations below the 
PQL but above the ML were 
reported as estimated 
concentrations 

 

 
 
 
None Reported 
 
 
 
 

Mass Emissions Stations – Item A. 
• No. 5 – Samples shall be analyzed for 

all constituents in Attachment U-1 
 
 

 
• See Table 3-7 for Analytes 

Tested –Constituents tested 
are in conformance with 
Attachment U-1  

 

 
See Table 3-1 

Water Column Toxicity Monitoring – Item B. 
• No. 1 - A min of one freshwater and 

one marine marine species – tests 
shall include dilution series – range 
from undiluted to 6% sample 

 
• C. dubia (freshwater) and 

sea urchins (marine) were 
used for toxicity testing 

 

None Reported 

Tributary Monitoring – Item C. 
• No. 4 – Constituents to be analyzed 

shall include – a) pH, DO, Temp. 
Cond., TSS b) Indicator Bacteria c) 
Priority Pollutants – Attachment U-1 
for first storm d) All constituents for 
which water body is impaired 
downstream e) All constituents that 
caused toxicity or exceeded WQO at 
MES f) flow  

 
• Tributary samples analyzed 

for same constituents as 
MES samples, per 
Attachment U-1 

 
See Table 3-3 
Temperature not recorded.  
Conductivity was measured as 
specific conductance. 
 

Shoreline Monitoring – Item D. 
• No. 1b – 3 Indicator groups shall be 

tested – total coliform, fecal coliform 
and enterococcus 

 
• Samples analyzed for all 

indicator bacteria 

 

None Reported 

 
3.1.6.2 Analytical Suite and Analytical Methods 

The suite of analytes and associated detection limits for samples collected at the mass emission 
and tributary stations are specified in the MRP, and summarized in Table 3-7.  Constituents of 
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concern for derivation of event mean concentrations are specified by the Permit.  All the 
laboratory methods used for analysis of the samples are approved by the California Department 
of Health Services and are in conformance with U.S. Environmental Protection Agency 
(USEPA) approved methods.  Table 3-7 also provides the analytical method, the type of sample 
(grab or composite), and the years sampled for each constituent.  
 
The laboratory made an effort to provide the lowest detection limits attainable without 
compromising the reliability of the data.  “Detection limit” (DL) is defined by the USEPA as 
“the concentration above which we are 99% confident that the analyte is present at a 
concentration greater than zero” (40 CFR Part 136, Appendix B).  For this project the laboratory 
made some allowance for interference in the analysis due to the complex nature of the sample 
matrix by performing a DL study using a water sample collected from a channel during dry 
weather.  These ‘matrix specific’ DLs are the reported DLs in the data tables.  Data below the 
DL are reported as zero.  The Practical Quantitation Limit (PQL) is the concentration above 
which the analyte can be accurately quantified.  Reported PQLs were developed by the 
laboratory during the analysis of stormwater runoff samples using professional judgment to 
account for matrix interferences.  Data that fall between the DL and PQL are reported by the 
laboratory at the apparent concentrations.  When reviewing these data it should be noted that the 
concentrations below the PQL are estimated. 
 
The Municipal Stormwater Permit defines MDL and ML (i.e., PQL) as follows: 
 
MDL means the minimum concentration of a substance that can be measured and reported with 
99 percent confidence that the analyte concentration is greater than zero.  ML means the 
concentration at which the entire analytical system must give a recognizable signal and 
acceptable calibration point. The ML is the concentration in a sample that is equivalent to the 
concentration of the lowest calibration standard analyzed by a specific analytical procedure, 
assuming that all the method specified sample weights, volumes, and processing steps have been 
followed.  Table 3-7 provides the ML (identified as PQL) for each of the constituents analyzed. 
 

Table 3-7.  Analytical method, sample type, detection level, and years sampled for each 
constituent monitored at the Mass Emissions and Tributary Stations. 

 

CONSTITUENT Sample 
Type 

EPA 
Method PQL* Units 00-01 01-02 02-03 03-04 04-05 

General                   
Oil and Grease Grab EPA413.1 1 mg/L X X X X X 
Total Phenols Grab EPA420.1 0.10 mg/L X X X X X 
Cyanide Grab EPA335.2 0.01 mg/L X X X X X 
pH Comp SM4500H B 0-14   X X X X X 
Dissolved Oxygen Grab SM4500O G 1.00 mg/L     X X X 
Indicator Bacteria                   
Total Coliform Grab SM9230B 20.00 MPN/100ml X X X X X 
Fecal Coliform Grab SM9230B 20.00 MPN/100ml X X X X X 
Fecal Enterococcus Grab SM9230B 20.00 MPN/100ml X X X X X 
General Mineral                   
Dissolved Phosphorus Comp EPA365.3 0.05 mg/L X X X X X 
Total Phosphorus Comp EPA365.3 0.05 mg/L X X X X X 
Turbidity Comp EPA180.1 0.10 NTU X X X X X 
Total Suspended Solids Comp EPA160.2 2.00 mg/L X X X X X 
Total Dissolved Solids Comp EPA160.1 2.00 mg/L X X X X X 
Volatile Suspended Solids Comp EPA160.4 1.00 mg/L X X X X X 
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Table 3-7.  Analytical method, sample type, detection level, and years sampled for each 
constituent monitored at the Mass Emissions and Tributary Stations. 

 

CONSTITUENT Sample 
Type 

EPA 
Method PQL* Units 00-01 01-02 02-03 03-04 04-05 

Total Organic Carbon Comp EPA415.1 1.00 mg/L X X X X X 
Total Petroleum Hydrocarbon Grab EPA418.1 1.00 mg/L X X X X X 
Biochemical Oxygen Demand  Comp SM5210B 2.00 mg/L X X X X X 
Chemical Oxygen Demand Comp EPA410.4 10.00 mg/L X X X X X 
Total Ammonia Comp EPA350.3 0.1 mg/L X X X X X 
Kjeldahl-N Comp EPA351.4 0.10 mg/L X X X X X 
Nitrate-N Comp SM4110B 0.50 mg/L X X X X X 
Nitrite-N Comp SM4110B 0.03 mg/L X X X X X 
Alkalinity Comp EPA310.1 4.00 mg/L X X X X X 
Specific Conductance Comp EPA120.1 1.00 umhos/cm X X X X X 
Hardness Comp EPA130.2 2.00 mg/L X X X X X 
MBAS Comp EPA425.1 0.05 mg/L X X X X X 
Chloride Comp EPA300.0 2.00 mg/L X X X X X 
Fluoride      Comp EPA300.0 0.10 mg/L X X X X X 
Methyl tertiary butyl ether (MTBE) Grab EPA524.2 1.00 µg/L         X 
Metals                   
Dissolved Aluminum Comp EPA200.8 100.00 µg/L X X X X X 
Total Aluminum Comp EPA200.8 100.00 µg/L X X X X X 
Dissolved Antimony Comp EPA200.8 5.00 µg/L X X X X X 
Total Antimony Comp EPA200.8 5.00 µg/L X X X X X 
Dissolved Arsenic Comp EPA200.8 5.00 µg/L X X X X X 
Total Arsenic Comp EPA200.8 5.00 µg/L X X X X X 
Dissolved Berylium Comp EPA200.8 1.00 µg/L X X X X X 
Total Beryllium Comp EPA200.8 1.00 µg/L X X X X X 
Dissolved Cadmium Comp EPA200.8 1.00 µg/L X X X X X 
Total Cadmium Comp EPA200.8 1.00 µg/L X X X X X 
Dissolved Chromium Comp EPA200.8 5.00 µg/L X X X X X 
Total Chromium Comp EPA200.8 5.00 µg/L X X X X X 
Dissolved Copper Comp EPA200.8 5.00 µg/L X X X X X 
Total Copper Comp EPA200.8 5.00 µg/L X X X X X 
Dissolved Chromium +6 Comp EPA200.8 10.00 µg/L X X X X X 
Total Chromium +6 Comp EPA200.8 10.00 µg/L X X X X X 
Dissolved Iron Comp EPA200.8 100.00 µg/L X X X X X 
Total Iron Comp EPA200.8 100.00 µg/L X X X X X 
Dissolved Lead Comp EPA200.8 5.00 µg/L X X X X X 
Total Lead Comp EPA200.8 5.00 µg/L X X X X X 
Dissolved Mercury Comp EPA200.8 1.00 µg/L X X X X X 
Total Mercury Comp EPA200.8 1.00 µg/L X X X X X 
Dissolved Nickel Comp EPA200.8 5.00 µg/L X X X X X 
Total Nickel Comp EPA200.8 5.00 µg/L X X X X X 
Dissolved Selenium Comp EPA200.8 5.00 µg/L X X X X X 
Total Selenium Comp EPA200.8 5.00 µg/L X X X X X 
Dissolved Silver Comp EPA200.8 1.00 µg/L X X X X X 
Total Silver  Comp EPA200.8 1.00 µg/L X X X X X 
Dissolved Thallium Comp EPA200.8 5.00 µg/L X X X X X 
Total Thallium Comp EPA200.8 5.00 µg/L X X X X X 
Dissolved Zinc Comp EPA200.8 50.00 µg/L X X X X X 
Total Zinc Comp EPA200.8 50.00 µg/L X X X X X 
Semi-Volatiles                   
2- Chlorophenol Comp EPA625 2.00 µg/L     X X X 
2,4-dichlorophenol Comp EPA625 2.00 µg/L     X X X 
2,4-dimethylphenol Comp EPA625 2.00 µg/L     X X X 
2,4-dinitrophenol Comp EPA625 3.00 µg/L     X X X 
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Table 3-7.  Analytical method, sample type, detection level, and years sampled for each 
constituent monitored at the Mass Emissions and Tributary Stations. 

 

CONSTITUENT Sample 
Type 

EPA 
Method PQL* Units 00-01 01-02 02-03 03-04 04-05 

2-nitrophenol Comp EPA625 3.00 µg/L     X X X 
4-nitrophenol Comp EPA625 3.00 µg/L     X X X 
4-chloro_3_methylphenol Comp EPA625 3.00 µg/L     X X X 
Pentachlorophenol Comp EPA625 2.00 µg/L     X X X 
Phenol Comp EPA625 1.00 µg/L     X X X 
2,4,6-trichlophenol Comp EPA625 1.00 µg/L     X X X 
Acenaphthene  Comp EPA625 0.05 µg/L X X X X X 
Acenaphthylene  Comp EPA625 0.05 µg/L   X X X X 
Anthracene Comp EPA625 0.05 µg/L     X X   
Benzidine  Comp EPA625 3 µg/L     X X X 
1,2 Benzanthracene  Comp EPA625 0.10 µg/L     X X X 
Benzo(a)pyrene  Comp EPA625 0.10 µg/L    X  X   
Benzo(g,h,i)perylene Comp EPA625 0.50 µg/L           
3,4 Benzoflouranthene Comp EPA625 1.0 µg/L           
Benzo(k)flouranthene  Comp EPA625 0.10 µg/L    X   X  
Bis(2-Chloroethoxy) methane  Comp EPA625 0.10 µg/L     X X X 
Bis(2-Chloroisopropyl) ether  Comp EPA625 1.00 µg/L     X X X 
Bis(2-Chloroethyl) ether  Comp EPA625 0.10 µg/L     X X X 
Bis(2-Ethylhexl) phthalate  Comp EPA625 1.00 µg/L X X X X X 
4-Bromophenyl phenyl ether  Comp EPA625 1.00 µg/L     X X X 
Butyl benzyl phthalate  Comp EPA625 0.30 µg/L     X X X 
2-Chloroethyl vinyl ether Comp EPA625 2.50 µg/L         X 
2-Chloronaphthalene Comp EPA625 0.10 µg/L     X  X   
4-Chlorophenyl phenyl ether  Comp EPA625 0.10 µg/L     X X X 
Chrysene  Comp EPA625 0.10 µg/L   X X X X 
Dibenzo(a,h)anthracene  Comp EPA625 0.10 µg/L   X X X X 
1,3-Dichlorobenzene  Comp EPA625 0.05 µg/L     X X X 
1,4-Dichlorobenzene  Comp EPA625 0.05 µg/L     X X X 
1,2-Dichlorobenzene  Comp EPA625 0.05 µg/L     X X X 
3,3-Dichlorobenzidine  Comp EPA625 3.00 µg/L     X X X 
Diethyl phthalate  Comp EPA625 0.50 µg/L     X X X 
Dimethyl phthalate  Comp EPA625 0.50 µg/L     X X X 
di-n-Butyl phthalate  Comp EPA625 1.00 µg/L     X X X 
2,4-Dinitrotoluene  Comp EPA625 0.05 µg/L     X X X 
2,6-Dinitrotoluene  Comp EPA625 0.05 µg/L     X X X 
4,6 Dinitro-2-methylphenol  Comp EPA625 3.00 µg/L     X X X 
1,2-Diphenylhydrazine  Comp EPA625 3.00 µg/L     X X X 
di-n-Octyl phthalate  Comp EPA625 1.00 µg/L     X X X 
Fluoranthene  Comp EPA625 0.10 µg/L   X X X X 
Fluorene  Comp EPA625 0.10 µg/L   X X X X 
Hexachlorobenzene  Comp EPA625 0.50 µg/L     X X X 
Hexachlorobutadiene  Comp EPA625 1.00 µg/L     X X X 
Hexachloro-cyclopentadiene  Comp EPA625 3.00 µg/L     X X X 
Hexachloroethane  Comp EPA625 1.00 µg/L     X X X 
Indeno(1,2,3-cd)pyrene  Comp EPA625 0.10 µg/L   X X X X 
Isophorone  Comp EPA625 0.05 µg/L     X X X 
Naphthalene  Comp EPA625 0.05 µg/L   X X X X 
Nitrobenzene  Comp EPA625 0.05 µg/L     X X X 
N-Nitroso-dimethyl amine  Comp EPA625 0.30 µg/L     X X X 
N-Nitroso-diphenyl amine  Comp EPA625 0.30 µg/L     X X X 
N-Nitroso-di-n-propyl amine  Comp EPA625 0.30 µg/L     X X X 
Phenanthrene  Comp EPA625 0.05 µg/L   X X X X 
Pyrene  Comp EPA625 0.05 µg/L   X X X X 
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Table 3-7.  Analytical method, sample type, detection level, and years sampled for each 
constituent monitored at the Mass Emissions and Tributary Stations. 

 

CONSTITUENT Sample 
Type 

EPA 
Method PQL* Units 00-01 01-02 02-03 03-04 04-05 

1,2,4-Trichlorobenzene  Comp EPA625 0.50 µg/L     X X X 
Pesticides                   
Aldrin  Comp EPA625 0.05 µg/L     X X X 
alpha-BHC  Comp EPA625 0.05 µg/L     X X X 
beta-BHC  Comp EPA625 0.05 µg/L     X X X 
delta-BHC  Comp EPA625 0.05 µg/L     X X X 
gamma-BHC (lindane)  Comp EPA625 0.05 µg/L     X X X 
alpha-chlordane  Comp EPA625 0.05 µg/L     X X X 
gamma-chlordane  Comp EPA625 0.05 µg/L     X X X 
4,4'-DDD  Comp EPA625 0.10 µg/L     X X X 
4,4'-DDE  Comp EPA625 0.10 µg/L     X X X 
4,4'-DDT  Comp EPA625 0.10 µg/L     X X X 
Dieldrin  Comp EPA625 0.10 µg/L     X X X 
alpha-Endosulfan  Comp EPA625 0.10 µg/L     X X X 
beta-Endosulfan  Comp EPA625 0.10 µg/L     X X X 
Endosulfan sulfate  Comp EPA625 0.10 µg/L     X X X 
Endrin  Comp EPA625 0.10 µg/L     X X X 
Endrin aldehyde  Comp EPA625 0.10 µg/L     X X X 
Heptachlor  Comp EPA625 0.05 µg/L     X X X 
Heptachlor Epoxide  Comp EPA625 0.05 µg/L     X X X 
Toxaphene  Comp EPA625 1.00 µg/L     X X X 
Polychlorinated Biphenyls                   
Aroclor-1016  Comp EPA608 0.50 µg/L     X X X 
Aroclor-1221  Comp EPA608 0.50 µg/L     X X X 
Aroclor-1232  Comp EPA608 0.50 µg/L     X X X 
Aroclor-1242  Comp EPA608 0.50 µg/L     X X X 
Aroclor-1248  Comp EPA608 0.50 µg/L     X X X 
Aroclor-1254  Comp EPA608 0.50 µg/L     X X X 
Aroclor-1260  Comp EPA608 0.50 µg/L     X X X 
Organophosphate Pesticides                   
Chlorpyrifos  Comp EPA507 0.05 µg/L X X X X X 
Diazinon  Comp EPA507 0.01 µg/L X X X X X 
Prometryn  Comp EPA507 2.00 µg/L     X X X 
Atrazine  Comp EPA507 2.00 µg/L     X X X 
Simazine  Comp EPA507 2.00 µg/L     X X X 
Cyanazine  Comp EPA507 2.00 µg/L     X X X 
Malathion  Comp EPA507 2.00 µg/L     X X X 
Herbicides                   
Glyphosate  Comp EPA547 25.00 µg/L X X X X X 
2,4-D Comp EPA515.3 10.00 µg/L X X X X X 
2,4,5-TP-SILVEX Comp EPA515.3 1.00 µg/L X X X X X 

* PQL’s from 2003-2004  
 
 
3.1.6.3 Comparison of Water Quality Objectives to Practical Quantitation Limit 

The applicable WQO are compared to the results from the mass emissions stations and tributary 
locations in Section 4.  In accordance with the Monitoring and Reporting Program, Item K, no. 8, 
for the purpose of reporting compliance with numerical limitations, performance goals, and 
receiving water limitations, analytical data will be reported using one of the approved methods as 
appropriate.  The method used for this report is method (a), which reports an actual numerical 
value for sample results greater than or equal to the ML. 
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3.1.6.4 Quality Assurance and Quality Control 

The primary objective of the laboratory quality assurance/quality control program is to ensure 
that the analyses are scientifically valid, defensible, and of known precision and accuracy. The 
ACWM laboratory maintains QA/QC procedures (as described in their Quality Assurance 
Manual) in accordance with requirements of the California Department of Health Services.  The 
ACWM laboratory standard operation procedures include method validation, equipment 
calibration, preventive maintenance, data validation procedures, assessment of accuracy and 
precision, corrective actions, and performance and system audits.  ACWM Lab conducted the 
QA/QC review and data validation for all monitoring data and the QA/QC documentation is 
available within the ACWM Lab files. The validated data as provided by the ACWM Lab were 
used for data analysis and interpretation with no further QA/QC review. 
 
3.1.7 Statistical Methods 
 
Comparison to Water Quality Objectives 
The data collected in the 2004-2005 Core Stormwater Monitoring were compiled by station into 
tables with the appropriate Water Quality Objectives (WQO).  Each observation was compared 
to the lowest applicable WQO from the Basin Plan, Ocean Plan, or the California Toxic Rule 
(CTR); those above the WQO were highlighted.  The Criterion Continuous Concentrations 
(CCC) from the CTR were used for comparison; those for metals with established water effects 
ratios were adjusted for hardness as described in the CTR.  For these metals the water quality 
objective changes for every storm event. 
 
Determination of constituents of concern (COC), a list of constituents was developed by first 
evaluating all water quality data collected from a single mass emission station.  At each location, 
a mean value for each monitoring year was calculated from all samples collected, wet and dry 
weather events inclusive.  For those constituents that have an associated WQO, the mean value 
was then compared to the lowest established WQO.  The term COC used in this report is 
therefore based on a comparison of mean annual concentrations to water quality objectives.  
These WQO may represent conservative benchmarks that do not reflect an impact to actual 
receptors and beneficial use specific to a receiving water body.  Therefore, COC’s as they are 
designated in this report serve as flags for water quality managers and should not be used for 
other purposes such as regulatory compliance. 
  
Next, these results were used to calculate frequency and mean magnitude of exceedance ratios.  
The frequency at which the mean value exceeded the WQO was determined by dividing the total 
number of years a constituent was analyzed into the number of times the mean value of a 
constituent exceeded the WQO for a given year.  The mean magnitude of exceedance was 
determined by dividing the WQO for a constituent into the constituents mean value for each 
year, then calculating the average magnitude of exceedance.  For example, if Constituent A has a 
WQO of 10 mg/L with mean concentrations in Years 1-3 of 5 mg/L, 17 mg/L and 23 mg/L, the 
magnitude of exceedance for each year would be 0.5, 1.7 and 2.3, respectively. The mean 
magnitude of exceedance would be 1.5.  This indicates that on average, the Constituent A 
exceeds the WQO by 50%.  Constituents having a frequency ratio greater than 0.5 and a mean 
exceedance ratio greater than 1.0 were considered COCs.   
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In addition to comparisons to WQO, trend analysis was also evaluated (see below).  Constituents 
that had an increasing trend but were below the WQO are discussed in the presentation of COC 
to identify which constituents should continue to be monitored to assure the trend is not 
continuous and does not exceed the WQO.  In addition, constituents currently on the 303(d) list 
are presented as a comparison to the COCs identified through the comparison to WQO as 
discussed above.  
 
Trend Analysis 
Data for each mass emission station were plotted through time for those constituents with 
sufficient values above detection levels.  Data for each constituent were averaged by sampling 
year to determine trends; for those observations that were non-detectable one-half of the PQL 
was used in the calculation.  For this analysis, wet and dry sampling events were evaluated 
separately.  The data shown in the trend data plots were tested by regression analysis to 
determine significant trends.  When an upward or downward trend was statistically significant 
(p<0.05) the trend line is shown on the data plot.  
 
Cross-Watershed Comparisons 
Multivariate cluster analysis was applied to the measured constituents for each mass emission 
station and averaged by sampling year with wet and dry events evaluated separately.  This 
approach groups the station/times by the commonality of the constituent concentrations found at 
each one.  Likewise, it groups the constituents according to similar loadings at stations.  Prior to 
the analysis the bacteriological measures were log10 transformed and the data for each 
constituent was standardized by the overall mean value for each constituent. 
 
Analysis of variance (ANOVA) was used to compare concentrations of the measured 
constituents at the mass emission stations. The term analysis of variance is sometimes a source 
of confusion. In spite of its name, ANOVA is concerned with differences between means of 
groups, not differences between variances. This analysis uses variances to detect whether the 
means are different. The way it works is simple: the program determines the variation (variance) 
within the groups that are being compared (e.g. monitoring stations), then compares that 
variation to the differences between the groups, taking into account how many subjects there are 
in the groups. If the observed differences between groups are larger than those expected by 
chance, a statistical significance (p<0.05) is achieved.   
 
Relationships Between Toxicity and Constituents 
The relationship between toxicity and constituents has been evaluated by comparisons to 
threshold values.  Sometimes thresholds of chemical concentrations are involved with toxicity 
whereby the organisms do not respond negatively until a certain chemical level is reached.  
Concentrations of constituents above a specific threshold may no longer illicit a linear response 
in organism toxicity.  The threshold analysis uses constituent levels reported to be toxic in the 
literature where available and compares them to constituent levels in the stormwater samples. 
 
Threshold values from literature were assigned to constituents that are potentially causal to toxic 
response. Where threshold values were not available, “best-fit” values (those that gave the best 
match to the observed toxicity results) were selected.  Values were available for diazinon, nickel, 
lead, zinc, nitrate, and conductivity.  
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The EPAs “Ecotox” database (www.epa.gov/ecotox) provides toxicity data by species and 
chemical, which is collected from a large number of independent studies.  This resource also 
provides information on test duration, endpoints observed, as well as other parameters.  Toxicity 
values for nitrate, metals, and the test species were collected from this resource. 
 
The Handbook of Environmental Data on Organic Chemicals (Vershueren 1983) provides data 
on air and water pollution factors, bioconcentration and toxicity for a variety of organic 
chemicals, including pesticides.  Toxicity data are provided by species and endpoint.  Toxicity 
values for diazinon, chlorpyrifos, and malathion for species related to Ceriodaphnia dubia were 
collected from this resource. 
 
Despite the usefulness of these resources, they have limitations.  Toxicity values are not always 
provided for the test durations used in this stormwater toxicity study.  When using a value from a 
longer test period (say a 21-day test), the value will likely be a conservative estimate of what 
level would actually cause toxicity in a 7-day test.  Data are also not provided for all constituents 
or it is possible that the data provided is for a related species to the test species used in this study, 
which will most likely have a different sensitivity to the toxicants than the test species selected 
for this study.   
 
These resources do not provide toxicity data of physical parameters (e.g., total dissolved solids, 
hardness, turbidity) to the test species.  For the relationship between physical parameters and 
toxicity it is best to rely upon the regression analysis.  These resources also do not provide 
information on possible interactions between chemicals or the interactions between chemicals 
and physical parameters. 
 
 
3.2 Regional Monitoring  
 
LACDPW is required to participate in regional monitoring programs that address environmental 
health concerns; monitor trends in natural resources and near shore habitats, and assess regional 
impacts from stormwater pollutant sources.  The regional monitoring program consists of 
Estuary and Stream Bioassessment Monitoring. 
 
3.2.1 Estuary Monitoring 
 
In compliance with Section II.F of the stormwater monitoring requirements, LACDPW is 
participating in the coastal ecology committee of the Bight 2003 project coordinated by the 
Southern California Coastal Waters Research Project (SCCWRP). The two primary objectives of 
Bight ‘03 are to estimate the extent and magnitude of ecological change in the Southern 
California Bight (SCB) and to determine the mass balance of pollutants that currently reside 
within the SCB. The goal of the estuary monitoring program is to sample estuaries for sediment 
chemistry, sediment toxicity, and benthic macroinvertebrate diversity to determine the spatial 
extent of sediment fate from stormwater, and the magnitudes of its effects.  Malibu Creek, 
Ballona Creek, Los Angeles River, San Gabriel River, and Dominguez Channel are the estuaries 
in Los Angeles County that are being monitored.  Monitoring was done in each estuary in the 
summer of 2003.   
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The methods for estuary monitoring were followed in accordance with the Southern California 
Bight 2003 Field Operations Manual (SCCWRP 2003). 
 
Samples were collected by various participants in the Bight ’03 program.  Benthic infauna and 
sediment toxicity samples were analyzed by Weston Solutions, Inc.; chemical analyses were 
performed by CRG Marine Laboratories, Inc. and the City of San Diego; particle size analysis 
was provided by the City of San Diego and the City of Los Angeles Environmental Monitoring 
Division; and total organic carbon analyses were done at SCCWRP and the City of San Diego.  
All data were submitted to SCCWRP; data used in this report were obtained from the SCCWRP 
database.  Benthic infauna and sediment chemistry data are currently undergoing QA review; 
data presented in this report should therefore be considered preliminary. 
 
3.2.2 Stream Bioassessment Monitoring 
 
Section II.G of the stormwater monitoring requirements requires LACDPW to perform annual 
bioassessments on streams in Los Angeles County beginning in 2003 and continuing through 
2005.  
 
The twenty monitoring reaches assessed in this study were located in five watersheds throughout 
Los Angeles County, including the Santa Clara River Watershed, the Santa Monica Bay 
Watershed (Ballona Creek Watershed and Malibu Creek Watershed), the Dominguez Channel 
Watershed, the Los Angeles River Watershed, and the San Gabriel River Watershed.  Sampling 
methods and sample analysis followed protocols described in the California Stream 
Bioassessment Procedure (Harrington 1999) established by the Surface Water Ambient 
Monitoring Program within the California Department of Fish and Game.   
 
3.2.3 Data Analysis 
 
Estuary Monitoring 
 
Sediment Chemistry. Currently, there are no universally accepted criteria for assessing 
contaminated sediments.  However, SCCWRP decided to utilize Effect Range-Low (ER-L) and 
Effect Range-Median (ER-M) values to evaluate the potential for sediment to cause adverse 
biological effects (Long et al. 1995) (Table 3-8).  The guidelines were intended to provide 
informal (non-regulatory) effects-based benchmarks of sediment chemistry data (Long et al. 
1998).  Two effects categories have been identified:   
 

ER-L – Effects Range-Low:  concentrations below which adverse biological effects are 
rarely observed; and 

 
ER-M – Effects Range-Median:  concentrations above which adverse biological effects 

are more frequently, though not always observed. 
 
Sediment chemistry data from samples collected from each of the estuaries were compared to the 
ER-L and or the ER-M data. 
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Table 3-8.  Sediment Effects Guideline Values. 
Parameter Effects Range-Low (ER-L) Effects Range-Median (ER-M) 

Metals (mg/Kg) 
 Arsenic 8.2 70 
 Cadmium 1.2 9.6 
 Chromium 81 370 
 Copper 34 270 
 Lead 46.7 218 
       Mercury 0.15 0.71 
 Nickel 20.9 51.6 
       Silver 1 3.7 
 Zinc 150 410 
Organics (µg/Kg) 
 Total Detectable DDT 1.58 46.1 
 Total Detectable Chlordane 0.6 6 
 Total Detectable PAHs 4,022 44,800 
 Total Detectable PCBs 22.7 180 

Source: Long et al. 1995 
ER-L = Concentration at lower tenth percentile at which adverse biological effects were observed or predicted.  
ER-M = Concentration at which adverse biological effects were observed or predicted in 50% of test organisms. 
mg/Kg = milligrams per kilogram. 
µg /Kg = micrograms per kilogram.  
 
 
In addition, for each estuary ER-M values were used to calculate a mean ER-M quotient (ERM-
Q).  The concentration of each constituent was divided by its ER-M to produce a quotient, or 
proportion of the ER-M equivalent to the magnitude by which the ER-M value is exceeded or not 
exceeded.  The mean ERM-Q for each embayment was then calculated by summing the ERM-Qs 
for each constituent and then dividing by the total number of ERM-Qs assessed.  ERM-Qs were 
not calculated for constituents below the detection limit and thus were not used in the generation 
of the mean ERM-Q.  The mean ERM-Q thus represents an assessment for each embayment of 
the cumulative sediment chemistry relative to the threshold values.  In this way, the cumulative 
risks of effect to the benthic community can provide a mechanism to compare embayments.  This 
method has been used and evaluated by several researchers (Hyland et al. 1999, Carr et al. 1996, 
Chapman 1996, and Long et al. 1995) throughout the country. 
 
The aggregate approach using an ERM-Q is a more reliable predictor of potential toxicity but 
should not be used to infer causality of specific contaminants.  ER-L and ER-M values were 
originally derived to be broadly applicable and they cannot account for site-specific features that 
may affect their applicability on a more local or regional level.  Local differences in 
geomorphology can result in chemicals being more or less available and therefore more or less 
toxic than an ER-L or ER-M value might indicate.  Additionally, some regions of the country are 
naturally enriched in certain metals and local organisms have become adapted.  
 
Sediment Toxicity. Sediment toxicity results were obtained from the exposure of the test species 
(Eohaustorius estuarius) to sediments collected from each of the estuaries.  The percent survival 
of test organisms in sediments from the embayments was compared to percent survival in a 
control sample to assess benthic infaunal toxicity levels from each of the estuaries sampled.   
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Benthic Infauna. The benthic infauna data from each of the estuaries was assessed using a 
variety of indices common to ecological community structure evaluations.  Some of the tools that 
are employed in the assessment include relative abundance, species richness, Shannon-Wiener 
Species Diversity Index, evenness and dominance.   
 
Stream Bioassessment Monitoring 
 
Taxonomic data was entered into an electronic file using Microsoft Word and converted into a 
SAS database for QA/QC and data reduction.  Benthic macroinvertebrate community-based 
metric values were calculated from the database, based upon metrics recommended in the 
California stream bioassessment procedure (CSBP; Harrington 1999) (Appendix A).  A 
taxonomic list of the macroinvertebrates present in each sample was created, including the 
designated tolerance value (TV) and functional feeding group (FFG) of each taxon.  Functional 
feeding group designations were refined in 2003 (CAMLNet 2003), with the addition of 
macrophyte herbivores (MH), piercer herbivores (PH), omnivores (OM), and xylophages (XY, 
wood eater).  These groups were previously included in the grazer FFG.  CDFG recommends 
that for the FFG proportional bioassessment metric calculations, these four categories plus 
parasites are combined into a group designated “Other”.  Also note that for some organisms 
identified at the Family level or above, a single TV or FFG was not assigned.  This is because the 
taxa within the group have a broad range of tolerances or feeding strategies and a single 
designation is not representative. 
 
In addition to the individual metric values, a multi-metric Index of Biotic Integrity (IBI) was 
calculated for each monitoring reach and compared to CFG’s Southern California IBI (Ode et al. 
In Press).  The IBI is a quantitative scoring system for assessing the quality of benthic 
macroinvertebrate assemblages, and can be a useful tool in reducing a complex 
macroinvertebrate data set to a qualitative rating for each monitoring reach.  The IBI score is 
derived from the cumulative value of seven biological metrics (Appendix A, asterisked metrics).  
The total scores were categorized into ratings of the benthic community, ranging from Very Poor 
to Very Good.  It has been noted that the Southern California IBI was developed with very few 
sites located in low elevations in Los Angeles County, and development of a refined IBI has 
begun with the participation of LACDPW and other Southern California principle stormwater 
agencies. 
 
 
3.3 Special Studies 
 
As required by the 2001 Municipal Stormwater Permit, Los Angeles County Department of 
Public Works is conducting special monitoring programs, including the New Development 
Impacts Study in the Santa Clara Watershed, the Peak Flow Discharge Impact Study and the 
Stormwater BMP Effectiveness Study.   
 
3.3.1 New Development Impacts Study in the Santa Clara Watershed 
 
The objective of the New Development Impacts Study in the Santa Clara Watershed was to 
evaluate the effectiveness of the Standard Urban Stormwater Mitigation Plan (SUSMP) Best 
Management Practices at reducing pollutants in stormwater runoff.  While the evaluation was 
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planned to be accomplished by comparing the water quality of runoff from a new development 
constructed in accordance with SUSMP requirements to a development similar in size and land 
use constructed prior to the adoption of SUSMP requirements, suitable developments could not 
be found.  Instead, a water quality model will be developed to predict SUSMP BMP 
effectiveness.  Model calibration and development will start in the 2005-2006 storm season. 
 
3.3.2 Peak Flow Discharge Impact Study 
 
The goal of the Peak Flow Discharge Impact Study was to assess the potential connection 
between urbanization and stream erosion in natural drainage systems. The main objective was to 
evaluate peak flow impacts and, ultimately, use this relationship to determine numeric criteria to 
prevent or minimize erosion of natural stream channels and banks caused by urbanization.  In 
2002-2003 and 2003-2004, approximately ten stream reaches in catchments with varying degrees 
of urbanization were selected for evaluation of their morphometric attributes.  The reaches were 
selected to represent the various geomorphic channel types in the study area and were used to 
help classify stream and establish baseline conditions for each stream class.   
 
In June 2005, the final report was forwarded to the RWQCB.  The report can be viewed at 
ftp.sccwrp.org/pub/download/pdfs/450_peak_flow.pdf.  The report’s executive summary is 
included in Appendix B. 
 
3.3.3 Stormwater BMP Effectiveness Study 
 
The goal of this project is to assess the effectiveness of BMPs for reducing the concentration of 
pollutants in stormwater.  Collaborative monitoring programs will be established with local 
research and stormwater management agencies that will be implementing BMPs in the southern 
California coastal area.  Samples of stormwater from upstream and downstream of the BMP will 
be analyzed for pollutant concentrations from flow-weighted composites collected upstream and 
downstream (or down-gradient) from each BMP. 
 
Five different types of BMP’s are being analyzed at sites throughout Los Angeles County: catch 
basin inserts, hydrodynamic separator, enhanced manhole, vegetated swale and infiltration.  The 
latter BMP is being analyzed through DPW’s involvement in the Los Angeles/San Gabriel 
Rivers Watershed Council’s Water Augmentation Study. 
 
To date, LACDPW has monitored fifteen storm events.  Sampling and analysis will continue 
through the 2005-2006 storm season.   
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4.0 SAN GABRIEL RIVER WATERSHED MANAGEMENT AREA 
 
4.1 Watershed Description 
 
4.1.1 Watershed Land Use, Percent Impervious, and Population 
 
Land use in the San Gabriel River Watershed Management Area is approximately half vacant 
land and half urban (Figure 4-1).  The urban area is concentrated in the lower elevation area in 
the south (Figure 4-2).  Commercial, industrial, and transportation categories make up a large 
percentage of the developed area (cumulatively, 18%). 
 
The average impervious area of the San Gabriel River Watershed is estimated to be 29% based 
on assumptions of impervious areas in each land use type. 
 
The San Gabriel River Watershed Management Area if divided into three segments: the upper 
third of the San Gabriel WMA has a very low population density;  the middle third, monitored by 
the San Gabriel River mass emission station “S14”, has a moderately high density; and the lower 
third, monitored by the Coyote Creek mass emission station “S13”, has a slightly lower 
population density than the middle section (Figure 4-3).   
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Figure 4-1.  Land Use Percentages in the San Gabriel River WMA. 
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Figure 4-2.  Land Use Distribution in the  
San Gabriel River WMA. 
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Figure 4-3.  Population Density in 
the San Gabriel River WMA. 
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4.1.2 Hydrology and Monitoring Stations 
 
The San Gabriel River receives drainage from a large area of eastern Los Angeles County.  Its 
headwaters originate in the San Gabriel Mountains (Figure 4-4).  The watershed consists of 
extensive areas of undisturbed riparian and woodland habitats in its upper reaches.  The lower 
part of the river flows through a concrete-lined channel in a heavily urbanized portion of the 
county before becoming a soft bottom channel once again in the City of Long Beach.  A major 
tributary in the lower reach of the river is Coyote Creek.  The San Gabriel River ultimately flows 
into Long Beach Harbor. 
 
The Coyote Creek Watershed drains approximately 150 square miles in southeast Los Angeles 
County and northwest Orange County.  Coyote Creek, the principal drainage in the watershed, is 
a concrete-lined trapezoidal channel.  Coyote Creek has three main tributaries, including North 
Fork Coyote Creek, Fullerton, and Brea Creeks. 
 
The upper part of the San Gabriel River drains to S14, the mass emission station for the San 
Gabriel River (Figure 4-4).  Three bioassessment sites are located upstream from the San Gabriel 
mass emission station.  Mass emission station S13 and bioassessment site 2 are located on 
Coyote Creek near its confluence with the San Gabriel River. 
 
Figure 4-5 presents daily rainfall totals from October 1, 2004 through April 30, 2005 along with 
the wet and dry sampling events during this period.  Monitored events had rainfall totals between 
0.3” and 1.5”, although some storms continued over several days and accumulated rainfall totals 
of 3” or more.  The largest monitored storm of the season occurred on January 7, 2005.  This 
storm was preceded by several wet days followed by a couple days of dry weather.  The 
December 5, 2005 storm was the weakest monitored storm, triggered by only 0.3 inches of 
rainfall. 
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Figure 4-4.  Watershed Hydrology 
and Monitoring Stations in the San 

Gabriel River WMA. 

RB-AR48731



Final Report August 2005
 

Weston Solutions, Inc. 4-6
 

 

Daily Rainfall Totals and Sampling Events in the San Gabriel River Watershed
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Figure 4-5.  Daily Rainfall and Sampling Events During 2004-2005 at San Gabriel River. 

 
 
 
 
Rainfall during the monitored storms was typically concentrated in the southern portion of the 
watershed above the S13 (Coyote Creek) mass emission station.  Rainfall was also often heavy in 
the higher elevations to the north (Figure 4-6). 
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Figure 4-6.  Distribution of Rainfall in San 
Gabriel Watershed for Monitored Storm Events.
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4.2 Flow Monitoring 
 
Figures 4-7 and 4-8 show a historical flow volume record of monitored storms at the Coyote 
Creek and San Gabriel River monitoring stations.  Monitored flow (green bars) represents the 
amount of storm flow that is represented in the mass emission station composite sampling.  Total 
flow (blue bars) represents the total amount of storm flow over the entire storm event.  Note that 
the highly variable flow volume appears on a log scale.  Flow data for the 2004/05 storm season 
is not yet available. 
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Figure 4-7.  Storm Flow Volumes monitored on Coyote Creek. 
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Figure 4-8.  Monitored Storm Flow Volumes on San Gabriel River. 

 
 
4.3 Core Stormwater Monitoring Summary 
 
4.3.1 Mass Emissions 
 
Two mass emission stations are located in the San Gabriel Watershed, one in the San Gabriel 
River and the other in Coyote Creek.  Four wet weather events were monitored at each of these 
stations.  Sampling at both stations occurred during storms on October 17 and 26, December 5, 
2004 and January 7, 2005.  San Gabriel River and Coyote Creek were monitored during two dry 
weather events.  San Gabriel River was monitored on March 17 and June 21, 2005 and Coyote 
Creek was monitored on November 16, 2004 and March 9, 2005.  The results from these 
sampling events are discussed in Section 4.3.1.1 and presented in Appendix C, Table 1 (San 
Gabriel River) and Table 2 (Coyote Creek).  Highlighted cells in Tables 1 and 2 represent 
concentrations exceeding respective water quality objectives (WQO).  This discussion presents 
the results based on groups of constituents (general chemistry, nutrients, bacterial indicators, 
metals, semi-volatiles and PCBs, and pesticides and herbicides).  Wet weather data for each 
group of constituents are reviewed and presented first, followed by a brief comparison of the dry 
weather results.  Section 4.3.1.2 presents a summary of the historical data collected at these 
stations and an assessment of the trend analyses performed on all water quality data collected to 
this point.  Section 4.3.1.3 lists the constituents of concern (COC) for each of these drainages.   
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4.3.1.1 2004-2005 Results 

San Gabriel River 
Nearly all the general water chemistry results for the four storms complied with acceptable water 
quality criteria.  Cyanide exceeded the Ocean Plan water quality objective (WQO) during the 
first storm event on October 17, 2004 and during the two dry weather events (Appendix C, Table 
1).  Oil and grease, and TPH were not detected in any samples collected during the 2004-2005 
season.  Major ions that constitute TDS, except carbonate, were detected in all samples; 
carbonate was never detected.  Chloride was observed above the WQO only during the June 21, 
2005 dry weather event.  Total organic carbon and biological oxygen demand were highest 
during the first storm on October 17, 2004.  Turbidity and TSS values were highest during the 
last storm on January 7, 2005. 
 
Nutrients were detected during all four storm events except ammonia and nitrite which were only 
detected during the first and third storm events.  Nitrite-N was the only nutrient that exceeded 
water quality objectives during the first storm event, October 17, 2004, with a value of 1.04 
mg/L.  Nutrient levels during the first storm were typically the highest measured for all storm 
events. 
 
Indicator bacteria densities consistently exceeded WQOs at the San Gabriel mass emission site.  
Total coliform, fecal coliform and enterococcus densities exceeded objectives during all storm 
events monitored during the 2004-2005 season.  Fecal streptococcus densities were similar in 
magnitude to enterococcus densities, as expected due to the similar bacterial species that 
comprise both groups.  Samples from the first storm event (October 17, 2004) contained the 
highest densities of indicator bacteria.  This is likely related to the high total organic carbon, 
biological oxygen demand and nutrient levels measured during this storm event, providing 
optimal growth conditions for the bacteria. Total coliform was the only indicator that exceeded 
water quality objectives during one dry weather event with a value of 17,000 MPN/100mL.   
 
Aluminum, copper, lead and mercury were the only metals to exceed California Toxics Rule 
(CTR) criteria.  Total aluminum and total lead concentrations exceeded WQOs in two out of four 
storms; total copper concentrations were above WQO during all storm events; and total mercury 
and dissolved lead exceeded WQO during one storm event.  Total and dissolved beryllium, 
hexavalent chromium, silver and thallium and dissolved mercury were not detected during any of 
the storm events.  The last storm event, January 7, 2005, generally had the highest concentrations 
of metals during any of the four storm events.  The higher concentrations are likely related to the 
peak TSS levels that were measured during this storm.  All metals were either non-detect or 
below water quality objectives during the dry weather events. 
 
None of the semi-volatile organics, PCBs or herbicides were detected in any of the samples 
collected during the 2004-2005 monitoring season.  Diazinon was the only pesticide that was 
measured above detection limits.  Concentrations of diazinon were above WQOs during the first 
two storm events.  Diazinon was detected below the WQO during the third storm and was not 
detected during the last storm event or the dry weather events.   
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Coyote Creek 
Cyanide exceeded the Ocean Plan WQO during three of the four storm events and during the two 
dry weather events (Appendix C, Table 2).  The majority of the other general constituents were 
detected in all storm samples, however concentrations were below WQOs.  Maximum turbidity, 
TSS and VSS values occurred during the first storm on October 17, 2004.  Total petroleum 
hydrocarbons and oil and grease were not detected in any of the samples.  Chloride exceeded 
water quality objectives during both dry weather events.   
 
Nutrients were detected in all samples, except for ammonia and nitrite which were not detected 
on October 26, 2004.  Concentrations of nutrients were all below WQOs during all storm events.  
All nutrients were detected during at least one dry weather event, however concentrations were 
below WQOs.   
 
Indicator bacteria exceeded WQOs for all wet weather and both dry weather samples collected at 
Coyote Creek.  Similar to results at the San Gabriel River, fecal streptococcus results were 
comparable to enterococcus densities in all samples. 
 
Metals that exceeded WQOs included aluminum, copper, lead and zinc.  Total aluminum 
exceeded WQOs during the last three stormwater samples with concentrations ranging from 
1,061 mg/L to 1,560 mg/L.  Dissolved copper exceeded the WQO in two wet weather samples, 
while total copper concentrations exceeded objectives in all stormwater samples.  Total lead 
exceeded the criterion in three out of four stormwater samples and total zinc only exceeded 
objectives during one wet weather event.  Total and dissolved beryllium, chromium +6, mercury, 
silver and thallium were not detected in any of the wet or dry weather samples.  Dissolved 
aluminum, cadmium and manganese were also not detected in any of the wet or dry samples.  All 
metals were either non-detect or had concentrations below applicable water quality criteria 
during the dry weather events.   
 
Bis (2-Ethylhexl) phthalate was the only semi-volatile organic that was detected during any of 
the sampling events.  Concentrations were detected during the second dry weather event with a 
value of 14.20 µg/L.  PCBs and herbicides were not detected in any of the samples collected 
during the 2004-2005 monitoring season.  Diazinon was the only pesticide that was detected 
during three storm events.  Concentrations were below WQOs. 
 
4.3.1.2 Historical Review 

San Gabriel River 
Table 4-1 presents annual means for the constituents that were monitored from 1995 to 2005 
with the appropriate water quality objectives.  Each observation was compared to the lowest 
applicable WQO from the Basin Plan, Ocean Plan, or the CTR and those above the WQO were 
highlighted.  Water quality objectives for metals are hardness dependent.  Metal concentrations 
were determined using a mean hardness value; however, individual events show specific 
hardness for that particular event.  Therefore, results for individual events may show different 
results that may be less than WQOs.  Individual events for each year are presented in the annual 
reports.   
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The yellow-highlighted cells in Table 4-1 indicate that a constituent’s detection limit is greater 
than the WQO.  For statistical analyses, one-half the detection limit is used in place of a non-
detect result.  Therefore, annual means generated from values highlighted in yellow may be 
misrepresentative of actual concentrations.  Table 4-1 suggests that total mercury and total 
thallium have consistently exceeded WQOs; however, since the detection limits are greater than 
the WQO, actual concentrations could not be determined.  In addition, the Ocean Plan was 
developed for the protection of marine resources and applies specifically to discharges to the 
ocean and not to discharges to enclosed bays, estuaries or inland waters.  The Ocean Plan criteria 
were intended for ocean water samples representative of the discharge area after initial dilution 
has been completed (SWRCB 2001).  Therefore, applying the Ocean Plan criteria to stormwater 
samples collected upstream of the San Gabriel River mouth and interpreting these results should 
be done with caution.  Concentrations for these constituents were not considered as exceedances. 
 
Table 4-1 also presents frequency and mean magnitude of exceedance ratios for each constituent.  
The frequency ratio was determined by dividing the total number of years a constituent was 
analyzed into the number of times the mean value of a constituent exceeded the WQO.  The 
mean magnitude of exceedance was determined by dividing the WQO for a constituent into the 
constituents mean value for each year, then calculating the average magnitude of exceedance.  A 
frequency ratio greater than 0.5 (50%) and a mean exceedance ratio greater than 1.0 were used as 
the criteria for determining whether a given parameter should be considered as a COC.   
 
Blue highlighted cells in Table 4-1 represent exceedances of water quality objectives; yellow 
cells represent constituents in which the detection limits were above water quality objectives and 
were not considered exceedances; orange cells represent a frequency ratio greater than 0.5 (50% 
exceedance) and a mean exceedance ratio greater than 1.0.   
 
The 2004-2005 monitoring results at the San Gabriel River mass emission site were similar to 
findings from previous years.  Cyanide and indicator bacteria have consistently exceeded water 
quality objectives since 1995.  Total copper and total lead have sporadically been measured at 
elevated concentrations compared to the WQOs.  Total aluminum and zinc and dissolved copper 
and lead have exceeded objectives during one year prior to 2004-2005.  Turbidity was measured 
above water quality objectives during 1997-1998 and 2002-2003 and nitrite exceeded objectives 
during 2002-2003.  Diazinon was measured above the WQO in 2002-2003. 
 
Regression analyses were performed on the water quality data collected since 1995-1996 to 
determine if any of the constituents had a significantly increasing or decreasing trend.  In the San 
Gabriel River, only a few constituents have significant increasing or decreasing trends.  
Biological oxygen demand (BOD) has a significantly decreasing trend (Figure 4-9).  Annual 
average concentrations of BOD were between 30 and 50 mg/L during the first four years of 
monitoring, and have since decreased.  During the last six years, BOD has had a relatively 
consistent annual average concentration between 10 and 20 mg/L, except during 2002-2003 
when the average concentration was 30.3 mg/L.  Conversely, oil and grease has increased 
significantly since the 1995-1996 monitoring season.  Oil and grease has increased from an 
average concentration of below 1 mg/L from 1995-1999 to between 2.4 and 4.2 mg/L from 2000 
-2005 (Figure 4-9b).  Lastly, total boron concentrations have increased significantly since 1996-
1997 (Figure 4-9c). 
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Table 4-1.  Annual Mean Concentration for Constituents Measured at the San Gabriel River Mass Emission Site, 1995 to 2005. 
 

Constituent Units 
Lowest 
WQO1 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
General 

Alkalinity mg/l   95.5  56.7  68.7  122.2  71.5  104.1  90.5  71.1  136.2  90.1  0.0   
Bicarbonate mg/l   95.5  56.7  68.7  122.2  87.3  126.9  110.2      115.0  0.0   
BOD mg/l   42.6  32.6  33.4  45.9  12.4  8.3  17.7  30.3  8.9  18.6  0.0   
Calcium mg/l   47.7  33.0  35.0  55.9  36.5  59.6  45.1      38.5  0.0   
Carbonate mg/l             1 1     1 0.0   
Chloride mg/l 150 42.1 40.1 38.7 73.2 43.4 83.7 62.4 67.2 133.2 42.7 0.0 0.4 
COD mg/l   23.2 62.9 79.2 64.7 40.0 84.7 166.6 64.4 53.1 52.2 0.0   
Cyanide mg/l 0.004 0.019 0.010 0.025 0.036   0.015 0.005 0.018 0.015 0.006 1.0 4.1 
Dissolved Oxygen mg/l <5               8.34 9.63 9.24 0.0 0.6 
Fluoride mg/l 2.2 0.188 0.132 0.164 0.271 0.206 0.226 0.185 0.217 0.200 0.213 0.0 0.1 
Hardness mg/l   173 130 114 215 147 232 175 170 258 148 0.0   
Magnesium mg/l   13.0 10.4 9.2 17.4 10.0 20.1 15.3     12.6 0.0   
MBAS mg/l         0.10 0.04 0.07 0.09 0.08 0.06 0.11 0.0   
Oil and Grease mg/l   0.68 0.98 0.64 0.81 1.66 2.40 2.83 4.23 2.66 2.50 0.0   
pH   6.5/8.5 7.73 7.48 7.46 7.70 7.26 7.54 7.64 7.80 7.78 7.32 0.0   
Potassium mg/l   6.45 5.02 4.79 6.23 4.93 7.19 6.66     5.82 0.0   
Sodium mg/l   40.4 29.0 30.2 56.0 38.0 65.0 55.5     31.4 0.0   
Specific Conductance umhos/cm   469 435 394 724 455 767 588 630 1026 444 0.0   
Sulfate mg/l 350 72.8 61.9 61.3 105.6 64.2 115.3 81.8 77.6 160.8 64.6 0.0 0.2 
Total Dissolved Solids mg/l 1500 300.5 289.0 249.4 449.8 267.0 467.6 369.2 409.0 629.6 255.0 0.0 0.2 
Total Organic Carbon mg/l   11.33 14.24 10.50 6.60 7.00 7.48 12.38 7.65 6.43 15.76 0.0   
Total Phenols mg/l             0.05 0.05 0.05 0.05 2.31 0.0   
Total Suspended Solids mg/l   266.6 170.0 321.8 81.2 134.0 105.7 194.8 543.0 29.6 508.8 0.0   
Turbidity ntu 225 43.0 56.0 248.1 41.8 88.1 43.7 146.6 269.9 6.5 54.0 0.2 0.4 
Volatile Suspended Solids mg/l   31.4 30.5 48.0 17.8 25.3 24.7 38.2 94.4 8.2 56.5 0.0   

Nutrients 
Ammonia mg/l   1.14 0.74 1.83 1.53   0.47 0.90     1.31 0.0   
Dissolved Phosphorus mg/l   0.38 0.37 0.48 0.45 0.22 12.24 0.28 0.29 0.24 0.16 0.0   
Kjeldahl-N mg/l   3.00 3.27 3.47 3.87 1.46 2.27 2.87 2.87 0.85 4.89 0.0   
NH3-N mg/l   0.97 0.62 1.53 1.27   0.36 0.75 0.19 0.05 1.09 0.0   
Nitrate mg/l   17.05 8.61 6.72 9.27 7.20 20.89 7.03 13.78 27.02 6.67 0.0   
Nitrate-N mg/l 10 3.85 1.95 1.52 2.09 1.63 4.72 1.59 3.52 6.10 1.51 0.0 0.3 
Nitrite-N mg/l 1 0.21 0.29 0.30 0.57 0.28 0.40 0.41 1.01 0.80 0.30 0.1 0.5 
Total Phosphorus mg/l   0.59 0.80 0.58 0.51 0.26 18.81 0.38 0.41 0.28 0.46 0.0   

Indicator Bacteria 
Fecal Coliform mpn/100ml 400 1,368,000 76,950 2,405,889 40,793 73,944 80,850 96,750 106,250 26,276 62,450 1.0 1085 
Enterococcus mpn/100ml 104 322,400     15,670 16,418 34,083 194,500 155,730 3,994 106,675 1.0 1021 
Fecal Streptococcus mpn/100ml   814,000 221,950 1,960,889 42,194 78,500 80,900 244,500 159,322 5,120 106,950 0.0   
Total Coliform mpn/100ml 10,000 3,500,000 401,250 3,052,222 313,168 252,222 1,725,833 1,267,500 234,500 49,200 474,250 1.0 113 

Metals 
Dissolved Aluminum ug/l     73.75 1381.82   197.00 60.44 69.50 50.00 50.00 341.25 0.0   
Dissolved Antimony ug/l             2.50 1.41 0.90 1.73 1.02 0.0   
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Table 4-1.  Annual Mean Concentration for Constituents Measured at the San Gabriel River Mass Emission Site, 1995 to 2005. 
 

Constituent Units 
Lowest 
WQO1 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
Dissolved Arsenic ug/l     2.33       2.50 2.30 1.99 1.63 2.18 0.0   
Dissolved Barium ug/l     13.50 59.42 50.06 50.76 40.42 46.78     48.50 0.0   
Dissolved Berylium ug/l             0.50 0.50 0.50 0.50 0.50 0.0   
Dissolved Boron ug/l   106.0 77.5 192.0 285.5 98.6 202.4 220.9     231.3 0.0   
Dissolved Cadmium ug/l 2.5-4.5           0.50 0.50 0.50 0.50 0.46 0.0 0.1 
Dissolved Chromium ug/l 73-142.1   2.13       2.50 2.35 3.01 2.85 1.20 0.0 0.0 
Dissolved Chromium +6 ug/l             5.00 5.00 5.00 5.00 5.00 0.0   
Dissolved Copper ug/l 10.1-20.1   2.68 12.58     2.95 6.04 5.89 4.46 6.32 0.1 0.5 
Dissolved Iron ug/l   74.0 225.0 1748.6   279.0 133.3 136.7 351.0 73.4 288.0 0.0   
Dissolved Lead ug/l 2.9-6.9     10.10     2.50 2.33 1.69 1.98 4.73 0.3 1.0 
Dissolved Manganese ug/l   53.00   90.91     50.00 50.00     57.35 0.0   
Dissolved Mercury ug/l             0.50 0.50 0.50 0.50 0.50 0.0   
Dissolved Nickel ug/l 58.4-116.1   2.55 5.04     5.02 4.31 5.56 4.47 4.46 0.0 0.1 
Dissolved Selenium ug/l             2.50 2.05 2.41 2.02 1.96 0.0   
Dissolved Silver ug/l             0.50 0.50 0.50 0.50 0.50 0.0   
Dissolved Thallium ug/l             2.50 2.50 2.50 2.50 2.50 0.0   
Dissolved Zinc ug/l 131.4-261.6     99.09 31.62   28.64 25.90 22.44 32.94 19.03 0.0 0.2 
Total Aluminum ug/l 1000   815.0 4481.4 235.7 401.2 316.6 105.3 642.0 146.8 4594.0 0.2 1.3 
Total Antimony ug/l 6           2.50 1.45 1.37 1.43 1.20 0.0 0.3 
Total Arsenic ug/l 32   2.33       2.50 2.08 3.04 1.41 3.34 0.0 0.1 
Total Barium ug/l     27.00 105.88 56.80 56.63 43.12 50.22     100.48 0.0   
Total Beryllium ug/l 4           0.50 0.50 0.50 0.50 0.50 0.0 0.1 
Total Boron ug/l   152.0 115.2 274.9 375.2 132.5 235.2 284.7     482.0 0.0   
Total Cadmium ug/l 2.7-5.2     0.87     0.50 0.50 0.83 0.50 0.58 0.0 0.2 
Total Chromium ug/l 50 4.20 5.28 12.47     2.50 3.29 11.35 5.15 7.17 0.0 0.1 
Total Chromium +6 ug/l                 5.00 5.00 5.00 0.0   
Total Copper ug/l 10.5-21 11.00 18.13 24.48 7.31 7.38 8.56 12.80 27.00 12.72 26.33 0.4 1.1 
Total Iron ug/l   1130 1597 8965 211 581 366 379 1318 221 4809 0.0   
Total Lead ug/l 3.8-10.6   9.80 15.01     2.80 1.90 13.49 1.79 13.69 0.6 1.7 
Total Manganese ug/l   70.2 72.5 167.5     50.0 126.3     223.4 0.0   
Total Mercury ug/l 0.16           0.50 0.50 0.50 0.45 0.44 1.0 3.0 
Total Nickel ug/l 58.5-116.3 12.20 5.85 8.86   4.67 6.26 5.09 14.90 5.91 10.31 0.0 0.1 
Total Selenium ug/l 60 3.50         2.50 1.82 2.66 2.17 2.02 0.0 0.0 
Total Silver ug/l 2.8   0.55       0.50 0.86 0.49 0.50 0.50 0.0 0.2 
Total Thallium ug/l 2           2.50 2.50 2.50 2.50 2.50 1.0 1.3 
Total Zinc ug/l 134-267 43.8 96.0 165.8 50.1   39.2 29.9 127.9 52.5 58.6 0.1 0.4 

Pesticides 
Diazinon ug/l 0.08         0.02 0.01 0.08 0.14 0.01 0.06 0.2 0.6 
Prometryn ug/l                 1 1 1 0.0   
1 WQO for metals are hardness dependent and were based on minimum hardness by year. 
 2Mean Exceedance Ratio calculated using annual mean concentrations reported up to four significant figures.  Ratio shown may not exactly equal ratio of mean values shown in table due to rounding of presented means. 
 Blue = WQO Exceedances ; Yellow = DL  above WQO; Orange = Frequency ratio > 0.5, Mean exceedance > 1.0. 
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Figure 4-9.  Scatterplot and Trends in annual mean levels for BOD (a), Oil & Grease (b) 
and Total Boron (c) at the San Gabriel River Mass Emission Site, 1995 to 2005. 

 
 
 
Concentrations of the constituents that typically exceeded WQOs in 2004-2005 have shown no 
significant trend throughout the monitoring period.  Indicator bacteria have consistently been 
measured at high levels.  Prior to 2004-2005, total aluminum has consistently had an annual 
average below the WQO, with the exception of 1997-1998.  Concentrations of total aluminum 
measured in one storm event in 2004-2005 were significantly higher than any previous samples.  
Total copper and total lead values do not show a discernable pattern.  Figure 4-10a-d contains 
representative scatterplots of some of these constituents.  
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Figure 4-10.  Scatterplots showing annual mean levels for Total Coliform (a), Enterococcus 
(b), Total Aluminum (c) and Total Copper (d) at the San Gabriel River Mass Emission Site, 

1995 to 2005. 

 
 
Coyote Creek 
Table 4-2 presents annual means for the constituents that were monitored from 1995 to 2005 
with the appropriate water quality objectives.  Each observation was compared to the lowest 
applicable WQO from the Basin Plan, Ocean Plan, or the CTR and those above the WQO were 
highlighted.  Water quality objectives for metals are hardness dependent.  Metal concentrations 
were determined using a mean hardness value; however, individual events show specific 
hardness for that particular event.  Therefore, results for individual events may show different 
results that may be less than WQOs.  Individual events for each year are presented in the annual 
reports.   
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The yellow-highlighted cells in Table 4-2 indicate that a constituent’s detection limit is greater 
than the WQO.  For statistical analyses, one-half the detection limit is used in place of a non-
detect result.  Therefore, annual means generated from values highlighted in yellow may be 
misrepresentative of actual concentrations.  Table 4-2 suggests that total mercury and total 
thallium have consistently exceeded WQOs; however, since the detection limits are greater than 
the WQO, actual concentrations could not be determined.   In addition, the Ocean Plan was 
developed for the protection of marine resources and applies specifically to discharges to the 
ocean and not to discharges to enclosed bays, estuaries or inland waters.  The Ocean Plan criteria 
were intended for ocean water samples representative of the discharge area after initial dilution 
has been completed (SWRCB 2001).  Therefore, applying the Ocean Plan criteria to stormwater 
samples collected upstream of the Coyote Creek mouth and interpreting these results should be 
done with caution.  Concentrations for these constituents were not considered as exceedances. 
 
Table 4-2 also presents frequency and mean magnitude of exceedance ratios for each constituent.  
The frequency ratio was determined by dividing the total number of years a constituent was 
analyzed into the number of times the mean value of a constituent exceeded the WQO.  The 
mean magnitude of exceedance was determined by dividing the WQO for a constituent into the 
constituents mean value for each year, then calculating the average magnitude of exceedance.  A 
frequency ratio greater than 0.5 (50%) and a mean exceedance ratio greater than 1.0 were used as 
the criteria for determining whether a given parameter should be considered as a COC.  
 
Blue highlighted cells in Table 4-2 represent exceedances of water quality objectives; yellow 
cells represent constituents in which the detection limits were above water quality objectives and 
were not considered exceedances; orange cells represent a frequency ratio greater than 0.5 (50% 
exceedance) and a mean exceedance ratio greater than 1.0.  
 
The 2004-2005 water quality results at the Coyote Creek mass emission station were similar to 
findings from previous years.  Indicator bacteria, total copper and total lead have most frequently 
exceeded water quality criteria.  The annual average densities for all indicator bacteria have 
exceeded WQOs every year they have been analyzed.  Total copper has also exceeded WQO 
every year since 1995-1996 except during 2000-2001.  The annual mean concentration of total 
lead has also been consistently above the WQO.  Total aluminum has exceeded WQOs during 
three of the monitoring years.  Dissolved lead has exceeded the WQO during two years, while 
dissolved copper and zinc have exceeded objectives during one year.  The annual mean 
concentration of cyanide has exceeded objectives each year since 2001-2002.     
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Table 4-2.  Annual Mean Concentration for Constituents Measured at the Coyote Creek Mass Emission Site, 1995 to 2005. 
 

Constituent Units 
Lowest 
WQO1 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
General 

Alkalinity mg/l   93.0 49.8 63.1 89.6 81.1 72.5 73.9 108.7 153.3 114.0 0.0   
Bicarbonate mg/l   93.0 49.8 63.1 89.6 98.9 88.4 90.2     161.5 0.0   
BOD mg/l   22.3 24.5 25.9 23.1 23.6 9.6 15.7 21.4 35.1 25.0 0.0   
Calcium mg/l   34.9 23.2 33.1 38.9 30.2 30.9 29.9     41.4 0.0   
Carbonate mg/l             1 1     1 0.0   
Chloride mg/l 150 39.1 14.2 30.9 54.0 38.3 34.6 26.6 51.1 86.8 58.8 0.0 0.3 
COD mg/l   20.4 196.2 123.4 66.4 61.2 81.4 232.5 68.0 108.7 51.0 0.0   
Cyanide mg/l 0.004             0.01 0.03 0.01 0.27 1.0 19.6 
Dissolved Oxygen mg/l <5               8.41 9.22 10.13 0.0 0.5 
Fluoride mg/l 2.2 0.23 0.07 0.17 0.28 0.27 0.20 0.21 0.43 0.35 0.28 0.0 0.1 
Hardness mg/l   135.2 74.6 120.6 155.5 112.2 112.9 114.6 158.4 230.0 166.8 0.0   
Magnesium mg/l   11.6 4.0 9.2 13.7 9.0 8.7 9.7     15.5 0.0   
MBAS mg/l         0.12 0.12 0.10 0.17 0.10 0.17 0.11 0.0   
Oil and Grease mg/l   2.61           3 2.27 2.5 2.5 0.0   
pH   6.5/8.5 7.81 7.48 7.28 7.66 7.17 7.11 7.45 7.89 7.37 7.14 0.0   
Potassium mg/l   4.00 3.38 4.48 3.93 4.16 4.31 5.19     4.67 0.0   
Sodium mg/l   45.9 15.0 34.5 59.8 47.3 38.1 31.9     55.3 0.0   
Specific Conductance umhos/cm   523.6 257.0 372.2 619.5 432.7 387.8 356.0 749.5 960.4 569.7 0.0   
Sulfate mg/l 350 84.9 26.7 63.5 111.1 62.5 53.9 40.2 74.2 126.2 94.9 0.0 0.2 
Total Dissolved Solids mg/l 1500 348.8 171.5 232.6 386.2 268.1 237.7 246.8 481.0 590.0 347.6 0.0 0.2 
Total Organic Carbon mg/l   14.8 8.2 12.7 10.9 14.4 15.6 21.6 12.5 21.4 14.3 0.0   
Total Phenols mg/l               0.05 0.05 0.05 1.97 0.0   
Total Suspended Solids mg/l   310 248 566 147 284 307 332 243 591 355 0.0   
Turbidity ntu 225 76.8 42.1 195.1 77.5 63.3 87.3 101.2 36.3 15.8 16.8 0.0 0.3 
Volatile Suspended Solids mg/l   60.4 49.0 103.8 30.5 60.5 61.3 79.4 38.7 118.2 70.4 0.0   

Nutrients 
Ammonia mg/l   0.60 0.52 1.02 0.75 1.01 0.72 0.60     0.89 0.0   
Dissolved Phosphorus mg/l   0.14 0.23 0.46 0.18 0.26 0.24 0.36 0.21 0.30 0.13 0.0   
Kjeldahl-N mg/l   2.72 2.93 4.40 3.58 2.72 2.45 4.14 2.43 2.90 3.86 0.0   
NH3-N mg/l   0.47 0.39 0.86 0.62 0.84 0.59 0.49 0.86 1.01 0.74 0.0   
Nitrate mg/l   13.76 4.59 3.78 7.91 6.05 3.47 3.50 5.22 7.49 5.66 0.0   
Nitrate-N mg/l 10 3.11 1.04 0.90 1.78 1.37 0.83 0.84 1.18 1.74 1.10 0.0 0.1 
Nitrite-N mg/l 1 0.08 0.08 0.18 0.18 0.32 0.13 0.15 0.52 0.44 0.27 0.0 0.2 
Total Phosphorus mg/l   0.21 0.85 0.59 0.21 0.40 0.31 0.44 0.24 0.33 0.26 0.0   

Indicator Bacteria 
Fecal Coliform mpn/100ml 400 4,044,000         157,725 1,576,667 151,795 24,020 93,000 1.0 2519.7 
Enterococcus mpn/100ml 104 470,002         22,950 556,667 191,933 23,672 278,740 1.0 2474.3 
Fecal Streptococcus mpn/100ml   628,002         38,950 803,333 201,933 30,600 404,340 0.0   
Total Coliform mpn/100ml 10,000 6,320,002         432,000 3,500,000 351,917 65,280 706,000 1.0 189.6 

Metals 
Dissolved Aluminum ug/l     71.3 1542.0 116.2 107.6 59.7 63.6 50.0 50.0 50.0 0.0   
Dissolved Antimony ug/l             2.50 1.54 1.48 1.63 1.61 0.0   
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Table 4-2.  Annual Mean Concentration for Constituents Measured at the Coyote Creek Mass Emission Site, 1995 to 2005. 
 

Constituent Units 
Lowest 
WQO1 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
Dissolved Arsenic ug/l             2.50 2.46 3.04 2.78 1.72 0.0   
Dissolved Barium ug/l     11.3 62.9 41.6 43.0 28.2 38.9     29.4 0.0   
Dissolved Berylium ug/l             0.5 0.5 0.5 0.5 0.5 0.0   
Dissolved Boron ug/l     88.5 204.8 214.4 117.0 114.1 169.0     185.4 0.0   
Dissolved Cadmium ug/l 1.8-4.1     1.16     0.5 0.5 0.5 0.5 0.5 0.0 0.2 
Dissolved Chromium ug/l 51.5-129.4   2.38 4.69     2.50 1.88 2.48 4.61 1.01 0.0 0.0 
Dissolved Chromium +6 ug/l             5.0 5.0 5.0 5.0 5.0 0.0   
Dissolved Copper ug/l 7-18.2 4.60 2.35 31.47 5.19 5.83 4.52 9.52 6.06 7.77 6.20 0.1 0.7 
Dissolved Iron ug/l   196.0 370.0 2830.6 172.4 160.8 95.0 233.4 105.8 103.2 88.4 0.0   
Dissolved Lead ug/l 1.8-6.2   2.38 19.62     2.50 1.35 1.87 1.99 2.33 0.3 1.5 
Dissolved Manganese ug/l   46.6   184.4     71.0 153.2     50.0 0.0   
Dissolved Mercury ug/l             0.5 0.5 0.5 0.5 0.5 0.0   
Dissolved Nickel ug/l 40.6-105.3     7.74     3.92 7.79 5.41 7.10 4.47 0.0 0.1 
Dissolved Selenium ug/l             2.5 2.5 2.4 3.3 2.4 0.0   
Dissolved Silver ug/l             0.5 0.5 0.5 0.5 0.5 0.0   
Dissolved Thallium ug/l             2.5 2.5 2.5 2.5 2.5 0.0   
Dissolved Zinc ug/l 91.4-237.3 39.0   234.0 33.9   29.4 39.4 39.5 28.4 28.0 0.1 0.4 
Total Aluminum ug/l 1000   1662.5 3146.5 629.6 278.1 174.5 97.0 242.0 1239.6 840.2 0.3 0.9 
Total Antimony ug/l 6           2.50 1.55 1.59 2.09 1.98 0.0 0.3 
Total Arsenic ug/l 32   2.23       2.50 2.28 2.95 3.71 1.92 0.0 0.1 
Total Barium ug/l     60.0 115.6 54.7 54.8 32.5 42.2     48.0 0.0   
Total Beryllium ug/l 4           0.5 0.5 0.5 0.5 0.5 0.0 0.1 
Total Boron ug/l     103.8 298.2 264.7 136.9 160.0 220.3     638.0 0.0   
Total Cadmium ug/l 2-4.7     1.29     0.50 0.50 0.58 0.89 0.43 0.0 0.2 
Total Chromium ug/l 50 7.10 22.80 14.54 4.00   2.50 3.08 8.18 11.38 3.11 0.0 0.2 
Total Chromium +6 ug/l                 5.0 5.0 5.0 0.0   
Total Copper ug/l 7.3-19 24.5 24.3 43.2 14.2 10.3 9.2 16.9 17.6 32.4 23.7 0.9 1.8 
Total Iron ug/l   2324.0 2487.5 13370.0 783.6 400.0 306.0 473.4 463.8 4183.8 1205.4 0.0   
Total Lead ug/l 2.2-9.2 8.60 19.30 29.02     2.50 2.30 4.58 15.77 8.18 0.6 2.9 
Total Manganese ug/l   73.4 112.5 335.1 82.5   82.6 295.8     121.3 0.0   
Total Mercury ug/l 0.16           0.5 0.5 0.5 0.4 0.5 1.0 3.1 
Total Nickel ug/l 40.7-105.5 13.60 7.30 13.49 5.70 4.56 4.30 8.61 11.88 12.89 6.77 0.0 0.1 
Total Selenium ug/l 60   2.40   4.81   2.50 2.50 2.38 3.62 2.44 0.0 0.0 
Total Silver ug/l 2.8 0.6         0.5 0.5 0.5 0.6 0.5 0.0 0.2 
Total Thallium ug/l 2           2.5 2.5 2.5 2.5 2.5 1.0 1.3 
Total Zinc ug/l 93-243 93.0 93.0 343.8 66.7 36.3 35.9 44.9 78.1 147.8 73.9 0.1 0.7 

Pesticides 
Diazinon ug/l 0.08         0.02 0.01 0.15 0.09 0.06 0.04 0.3 0.8 
Prometryn ug/l                 1 1 1 0.0   
1 WQO for metals are hardness dependent and were based on minimum hardness by year. 
2Mean Exceedance Ratio calculated using annual mean concentrations reported up to four significant figures.  Ratio shown may not exactly equal ratio of mean values shown in table due to rounding of presented means. 
Blue = WQO Exceedances ; Yellow = DL  above WQO; Orange = Frequency ratio > 0.5, Mean exceedance > 1.0. 
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Significant trends were only identified for total and fecal coliform (Figure 4-11 a-b).  Coliform 
densities have decreased throughout the monitoring period; however they continue to be elevated 
above the WQO.  This trend may be influenced by a single data point and a gap in the data.  
Indicator bacteria were not analyzed in samples collected during four consecutive years, 
beginning with the 1996-1997 monitoring season.  This data gap and the influence of peak 
bacteria densities in the 1995-1996 samples likely influenced the trend analyses.  Conducting the 
trend analyses with the 1995-1996 data point removed indicates that the decreasing trend in total 
and fecal coliform densities would not be significant.  None of the other constituents had 
significantly increasing or decreasing trends.  Figure 4-12 a – d shows the scatterplots for annual 
mean concentrations of total and dissolved copper and lead from 1994 to 2005.   
 
 

 

Figure 4-11.  Scatterplot and Trends for Fecal Coliform (a) and Total Coliform (b) at the 
Coyote Creek Mass Emission Site, 1995 to 2005. 
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Figure 4-12.  Scatterplots for annual mean levels of Total Copper (a), Dissolved Copper (b), 
Total Lead (c) and Dissolved Lead (d) at the Coyote Creek Mass Emission Site, 1995 to 

2005. 
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4.3.1.3 Constituents of Concern 

San Gabriel River 
The constituents of concern for the San Gabriel River are shown in Figure 4-13 and Table  4-3. 
A constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance 
ratio exceeds 1.0 (see Section 4.3.1.2 for an explanation of how frequency ratios and mean 
exceedance ratios are derived).  Therefore, COC’s as they are designated in this report serve as 
flags for water quality managers and should not be used for other purposes such as regulatory 
compliance. 
 
Constituents of concern in the San Gabriel River based on the mass emission data include 
cyanide, indicator bacteria, total aluminum, total copper and total lead (Figure 4-13).  Total and 
fecal coliform and enterococcus densities consistently exceeded WQOs at the San Gabriel mass 
emission site.  Average annual fecal coliform and enterococcus densities were greater than 1,000 
times their respective WQOs.  Total coliform densities exceeded its WQO by over 100 times.  
Total aluminum only exceeded the water quality objectives during two monitoring years, 
producing a frequency of exceedance of only 20%.  Furthermore, total aluminum values were 
relatively low, resulting in a mean exceedance ratio of only 1.3.  Two wet seasons had total 
aluminum values an order of magnitude greater than all other seasons, which influenced the 
mean exceedance ratio calculation.  These two seasons, 1997-1998 and 2004-2005, corresponded 
to two of the wettest years over the monitoring period.  Total copper had a frequency of 
exceedance of 40% and a mean exceedance ratio of 1.1.  Total lead exceeded the WQO 60% of 
the time with a mean exceedance ratio of 1.7 and its annual mean exceeded the WQO by an 
average of 230%.  Based on the 2004-2005 monitoring data, only the indicator bacteria 
concentrations indicated a “first flush” phenomena in that the highest concentrations were 
observed in the first storm event samples. 
 
Cyanide had a mean exceedance ratio of 4.1 and was identified as a COC; however, it is not 
included in Figure 4-13 as the graph focuses on indicator bacteria and metals.  The origin of 
cyanide detected in the stormwater samples can be from a number of potential anthropogenic and 
natural non-point sources.  It is assumed that potential industrial point sources are regulated 
under their own individual NPDES permit.  Stormwater runoff from metal plating and finishing 
operations can be source of cyanide.  Non-point sources of cyanide may include pesticide use.  
The largest likely source of cyanide in the WMA is air-borne deposition from motor vehicle 
emissions.  The amount of cyanide that could be released to the environment from natural 
sources is comparatively low. Potential natural sources of cyanide include incomplete 
combustion from forest fires, decomposition of plant material and fungi.  Water concentrations 
of cyanide tend to breakdown within days, but may bind to organic matter in sediments carried 
by stormwater and remain more persistent (www.eco-usa.net, www.dsf.health.state.pa, 
www.cynaidecode.org, www.npi.gov). 
 
Total mercury and total thallium have exceeded objectives since 2000-2001 (Table 4-1).  
However, it should be noted that the detection limits for these constituents are greater than the 
water quality objectives.  Therefore, these constituents were not identified as COC’s because 
actual values could not be determined. 
 
Oil and grease and total boron are highlighted in this discussion of potential pollutant issues 
based on significantly increasing trends in their concentrations over the period of record (Figure 
4-9 b, c).  Boron is a naturally occurring substance found in clay-rich marine sedimentary rocks.  
Boron is used in glass and cleaning products, agrochemicals, insecticides, and can be found in 
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sewage sludge and effluent.  It can be used as an indicator of increasing urbanization in a 
watershed.   
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Figure 4-13.  Mass Exceedance Ratio for Constituents Frequently Exceeding WQOs at the 

San Gabriel Mass Emission Site. 
 
 
Table 4-3 summarizes constituents of concern identified by the mass emission data and compares 
them to the pollutants on the 303(d) list for the San Gabriel River.  Constituents indicating 
increasing trends are also shown in Table 4-3.  The first column of Table 4-3 lists constituents of 
concern as determined from the integrated data set of annual mean values; the second column 
lists constituents that show an increasing trend (Figure 4-9) even though concentrations may be 
below water quality objectives; and the third column is presented for comparison purposes and 
provides constituents that are 303(d) listed. 
 
The 303(d) list identifies algae, high coliform densities, dissolved copper, total aluminum, total 
copper and total lead and dissolved zinc as constituents of concern for the lower segments of the 
San Gabriel River, which encompasses the estuary to Whittier Narrows Dam (Table 4-3).  Water 
quality monitoring at the San Gabriel River mass emission station supports the listing of some of 
these constituents.  Based on the monitoring results from the mass emission station cyanide, 
indicator bacteria, total aluminum, total copper and total lead have been identified as constituents 
of concern.  Cyanide has been identified as a COC; however, it is not included on the 303(d) list.  
Alternatively, dissolved copper and zinc are included on the 303(d) list, however they have not 
consistently exceeded water quality objectives at the mass emission station.  In addition, oil and 
grease and total boron have shown increasing trends throughout the monitoring period, however 
they are not included on the 303(d) list. 
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Table 4-3.  Constituents of Concern, Increasing Trends and Comparison to 303(d) List at 
San Gabriel River. 

Constituent 

Constituents of Concern 
Based on  

Mass Emission Data 
Frequency/Magnitude 

Constituents Indicating 
Increasing Trend Comparison to 303(d) List 

Cyanide X   
Oil and Grease  X  
Enterococcus X   
Fecal Coliform X  X 
Total Coliform X  X 
Algae   X 
Total Boron  X  
Total Copper X  X 
Total Lead X  X 
Total Aluminum X  X 
Dissolved Copper   X 
Dissolved Zinc   X 
 
 
Coyote Creek 
The constituents of concern for Coyote Creek are shown in Figure 4-14 and Table  4-4. A 
constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio 
exceeds 1.0 (see Section 4.3.1.2 for an explanation of how frequency ratios and mean 
exceedance ratios are derived).  Therefore, COC’s as they are designated in this report serve as 
flags for water quality managers and should not be used for other purposes such as regulatory 
compliance.      
 
The mass emission data collected at Coyote Creek suggest cyanide, indicator bacteria, total 
copper and total and dissolved lead are constituents of concern.  Average fecal coliform and 
enterococcus densities were approximately 2500 times the WQO (Figure 4-14).  Annual average 
total coliform densities were approximately 190 times the established criterion.  The mean 
exceedance ratio for total copper was 1.8.  Total and dissolved lead had mean exceedance ratios 
of 2.9 and 1.5, respectively.  Based on the 2004-2005 data, only enterococcus indicated a “first 
flush” phenomena in that the highest concentration was observed in the first storm event sample. 
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Figure 4-14.  Mean Exceedance Ratio for Constituents Frequently Exceeding WQOs at the 

Coyote Creek Mass Emission Site. 
Cyanide had a mean exceedance ratio of 19.6 and was identified as a COC; however, it is not 
included in Figure 4-14 as the graph focuses on indicator bacteria and metals.  The origin of 
cyanide detected in the stormwater samples can be from a number of potential anthropogenic and 
natural non-point sources.  It is assumed that potential industrial point sources are regulated 
under their own individual NPDES permit.  Stormwater runoff from metal plating and finishing 
operations can be source of cyanide.  Non-point sources of cyanide may include pesticide use.  
The largest likely source of cyanide in the WMA is air-borne deposition from motor vehicle 
emissions.  The amount of cyanide that could be released to the environment from natural 
sources is comparatively low.  Potential natural sources of cyanide include incomplete 
combustion from forest fires, decomposition of plant material and fungi.  Water concentrations 
of cyanide tend to breakdown within days, but may bind to organic matter in sediments carried 
by stormwater and remain more persistent (www.eco-usa.net, www.dsf.health.state.pa, 
www.cynaidecode.org, www.npi.gov). 
 
Similar to the San Gabriel River, total mercury and total thallium have exceeded objectives since 
2000-2001 (Table 4-2).  However, it should be noted that the detection limits for these 
constituents are greater than the water quality objectives.  Therefore, these constituents were not 
identified as COC’s because actual values could not be determined. 
 
Table 4-4 summarizes constituents of concern identified by the mass emission data and compares 
them to the pollutants on the 303(d) list for Coyote Creek.  The first column of Table 4-4 lists 
constituents of concern as determined from the integrated data set of annual mean values and the 
second column is presented for comparison purposes and provides constituents that are 303(d) 
listed.  No constituents indicated significant increasing trends in Coyote Creek based on the 
results from the MES.  Coyote Creek is 303(d) listed for abnormal fish histology, algae, 
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dissolved copper, dissolved lead, dissolved zinc, total selenium, high coliform counts and 
toxicity.  Table 4-5 presents the mass emission sampling results from 2000-2005 for metals 
included on the 303(d)-list for Coyote Creek.  The results presented in Table 4-5 indicate 
exceedances of the WQO only for dissolved copper in individual samples collected from Coyote 
Creek.  The frequency of exceedance is approximately 30 percent. 
 

Table 4-4.  Constituents of Concern and Comparison to 303(d) List at Coyote Creek. 
 
 

Constituent 

Constituents of Concern 
Based on  

Mass Emission Data 
Frequency/Magnitude 

Comparison to  
303 (d) List 

Cyanide X  
Enterococcus X  
Fecal Coliform X X 
Total Coliform X X 
Algae  X 
Total Copper X  
Total Lead X  
Total Selenium  X 
Dissolved Copper  X 
Dissolved Lead X X 
Dissolved Zinc  X 
Abnormal Fish Histology  X 
Toxicity  X 

 

Table 4-5.  Frequency of Exceedance of the WQO for 303(d) Listed Metals in Samples 
Collected from Coyote Creek, 2000-2005. 

 
Total No. of 

Samples Collected 
(2000-2005) 

No. of Samples 
with Non-Detect 

No. of Samples with 
Measurable 

Concentration above 
Detection Limit 

No. of Samples 
with 

Concentrations 
above WQO 

Dissolved Copper 31 5 26 10 
Dissolved Lead 31 22 9 0 
Dissolved Zinc 31 9 22 0 
Total Selenium 31 25 6 0 
 
Historical monitoring data have also indicated low frequency of exceedances of these metals.  
The annual mean dissolved copper concentration exceeded the WQO only once throughout the 
entire monitoring period.  Similarly, the annual mean level of dissolved zinc exceeded the WQO 
only once in seven years of monitoring.  The annual mean concentration of total selenium never 
exceeded the WQO throughout the monitoring period.  Alternatively, water quality monitoring at 
the Coyote Creek mass emission station supports the listing of dissolved lead.  This constituent 
has been identified as a COC based on a mean exceedance ratio of 1.5.  Alternatively, cyanide, 
total copper, and total lead have been identified as COC’s; however, they are not included on the 
303(d) list.   
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4.3.2 Water Column Toxicity Monitoring 
 
San Gabriel River 
Samples collected from the San Gabriel mass emission station were analyzed for toxicity to 
Ceriodaphnia dubia survival and reproduction and/or sea urchin fertilization each year since 
2002.  Composited wet and dry event samples from each season were tested for toxicity, with the 
exception of 2004-2005, when only storm samples were analyzed. 
 
Water column toxicity monitoring determined that stormwater collected from the San Gabriel 
River mass emission station on October 17 and 26, 2004 did not affect C. dubia survival or 
reproduction.  Conversely, stormwater from both monitoring events inhibited sea urchin 
reproduction.  Dry weather samples collected during 2004-2005 affected C. dubia reproduction 
and sea urchin fertilization.  
 
Toxicity monitoring prior to the 2004-2005 season found that San Gabriel River stormwater and 
dry weather samples did not affect C. dubia survival or reproduction or sea urchin reproduction 
during any occasion.     
 
Toxicity Identification Evaluations (TIEs) were unable to determine the stormwater pollutant 
causing the toxicity in 2001-2002 due to an insufficient volume of stormwater.  TIEs were not 
performed on samples collected prior to 2001. 
 
Coyote Creek 
Samples collected from the Coyote Creek mass emission station were analyzed for toxicity to C. 
dubia survival and reproduction and/or sea urchin fertilization each year since 2002-2003.  
Composited wet and dry event samples from each season were tested for toxicity.  
 
Water column toxicity monitoring determined that stormwater collected from the Coyote Creek 
mass emission station on October 17, 2004 did not affect Ceriodaphnia survival or reproduction, 
however stormwater samples collected on October 26, 2004 were toxic to Ceriodaphnia survival 
and reproduction.  Sea urchin reproduction was inhibited by stormwater collected from Coyote 
Creek on both dates.  Dry weather samples collected during 2004-2005 only affected sea urchin 
fertilization.   
 
Historical bioassays performed prior to the 2004-2005 season determined that stormwater 
samples collected from Coyote Creek during 2002-2003 affected the survival and reproductive 
success of C. dubia and sea urchins.    Wet and dry season samples from 2003-2004 only 
affected sea urchin fertilization.     
 
In stormwater samples from 2002-2003, TIEs identified the toxic pollutant as one or more non-
polar organic compounds, cationic metals, and metabolically-activated organophosphates.  In 
2003-2004 the toxic pollutant in stormwater was believed to be a volatile compound.  
 
Further discussion of toxicity results and inter-relationships on a cross-watershed basis is 
presented in Section 10.  Due to the limited data-set on a watershed basis, the inter-relationship 
discussion is presented on regional basis in Section 10.  Correlations between toxicity results 
with COC’s are discussed in section 10 using the results from all the watersheds.   
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4.3.3 Trash Monitoring  
 
Photos were taken at the San Gabriel River and Coyote Creek mass emission stations after four 
storms, including the first storm event of the season for each year.  Photos from the 2004-2005 
storm season are provided in Appendix D.  Figures 1-4 are from the San Gabriel River and 
Figures 4-8 are from Coyote Creek.  
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4.4 Regional Monitoring Summary 
 
4.4.1 Bioassessment Results/Discussion 
 
Information on the stream bioassessment surveys of October 2003 and October 2004 originally 
appeared in annual monitoring reports submitted to LACDPW (BonTerra 2004, Weston 2005).  
In the discussion below, ratings of the benthic macroinvertebrate communities are based on a 
CFG Southern California Index of Biotic Integrity (IBI) (Ode et al. 2005 (In Press)), a 
quantitative scoring system based on the cumulative value of seven biological metrics.  The 
scoring range is 0-70, and the scores are categorized into qualitative ratings of Very Poor (0-13), 
Poor (14-26), Fair (27-40), Good (41-55), and Very Good (56-70).  Additional individual metrics 
and aspects of species composition are discussed when notable.  Section 10 of this report 
provides more overview and detail of the results from the regional monitoring. 
 
4.4.1.1 Introduction 

Stream bioassessment monitoring was conducted at four sites in the San Gabriel River 
Watershed.  The locations of the sites are presented in Figure 4-4, and descriptions of the sites 
and the justification for the monitoring location is presented in Table 4-6.  Urban monitoring 
sites were located in three tributaries of the main channel of the San Gabriel River, including 
Coyote Creek, San Jose Creek, and Walnut Channel.  Station 4 was an upstream reference site 
located above the San Gabriel Reservoir in the North Fork of the river.  In June 2005, these four 
locations and their sampling times were changed, with the approval of the RWQCB, to become 
part of the San Gabriel River Regional Monitoring Plan.   
 

Table 4-6.  San Gabriel River Watershed stream bioassessment monitoring sites.  
October 2003 and 2004. 

Station Receiving Water 
Body Location Coordinates Justification 

2 Coyote Creek 
Lined channel 

Coyote Creek downstream 
of Willow St.  

N 33º 47.719’ 
W 118º 05.361’ 

Los Angeles County Sanitation 
District baseline site 

3 San Jose Creek 
Unlined channel 

San Jose Creek downstream 
of Workman Mill Rd.  

N 34º 02.260’ 
W 118º 01.494’ 

Los Angeles County Sanitation 
District baseline site 

4 San Gabriel River 
Unlined channel 

San Gabriel River upstream 
of the San Gabriel Dam  

N 34º 14.692’ 
W 117º 51.947’ Upstream reference site 

5 Walnut Channel    
Unlined channel 

Walnut Channel downstream 
of N. Baldwin Park Blvd.  

N 34º 03.674’ 
W 117º 59.847’ 

Assess impacts of upstream 
land uses; nursery and 
residential area 

 
 
4.4.1.2 Benthic Macroinvertebrate Community 

The benthic macroinvertebrate communities at the three urban influenced monitoring sites in the 
watershed were rated Very Poor, with total CFG’s Southern California Index of Biotic Integrity 
scores ranging from two to eight (Table 4-7).  Station 4-San Gabriel River was rated Fair, and 
was sampled to document reference conditions in the watershed. 
 

RB-AR48755



Final Report August 2005
 

Weston Solutions, Inc. 4-30
 

Table 4-7.  Index of Biotic Integrity and Water Quality Measures of the San Gabriel River 
Watershed. 

San Gabriel River 
Watershed 

Station 2 
Coyote Creek 

(lined channel) 

Station 3 
San Jose Creek 

(unlined channel) 

Station 4            
San Gabriel River 

Reference Site 
(unlined channel) 

Station 5            
Walnut Channel      

(unlined channel) 

Survey Oct-03 Oct-04 Oct-03 Oct-04 Oct-03 Oct-04 Oct-03 Oct-04 
Index of Biotic 
Integrity/ Qualitative 
Rating 

3         
Very 
Poor 

2         
Very 
Poor 

8         
Very 
Poor 

13 
Very 
Poor 

30       
Fair 

40        
Fair 

7        
Very 
Poor 

6         
Very 
Poor 

Water Quality 
Temperature © NS 25 26.2 22.7 16.3 14 27.5 26.7 

pH NS 8.3 6.8 8.5 7.4 7.7 8.7 8.9 

Specific Conductance 
(ms/cm) NS 1.147 1.110 1.158 0.480 0.402 0.410 0.491 

Hardness            
(mg/L CaCO3) 

NS 240 NS 244 NS 196 NS 204 

 
 
Station 2-Coyote Creek was the lowest rated site in the watershed with IBI scores of three in 
2003 and two in 2004. It also had the poorest quality physical habitat.  The monitoring reach was 
located in a fully concrete-lined channel in the lower portion of the watershed.  In 2003, the site 
was dominated by Ostracods and Chironomid midges in similar numbers.  In 2004, the site was 
heavily dominated by Ostracods, which accounted for 76% of the benthic community.  The 
highly tolerant, non-native snails Physa and Tarebia were present in relatively high abundance in 
both survey years.  Taxa richness was relatively low, and there were no taxa collected that were 
highly intolerant to impairment (tolerance value of 0, 1, or 2).  Water quality measures indicated 
a moderately high specific conductance of 1.147 ms/cm in 2004, but this was not measured in 
2003. 
 
Station 3-San Jose Creek was located in an unlined (soft bottom) but channelized portion of San 
Jose Creek and had IBI scores of 8 (2003) and 13 (2004).  The substrate of the monitoring reach 
was complex and consisted of large rip rap boulders and cobble, which produced complex 
current flow.  The benthic community was dominated in both years by Oligochaetes 
(earthworms) and Chironomid midges.  Flatworms, the Baetid mayfly Fallceon quilleri, and 
leeches were also common.  There were no taxa collected that were highly intolerant to 
impairment.  Water quality measures showed varying pH between 2003 and 2004, with values of 
6.8 and 8.5, respectively. 
 
Specific conductance was moderately high with values of 1.110 ms/cm (2003) and 1.158 ms/cm 
(2004). 
 
Station 4-San Gabriel River was designated as a reference site and was located upstream of the 
San Gabriel Dam, where it receives little or no urban runoff.  The IBI scores were 30 in 2003 and 
40 in 2004.  The physical habitat of the site was good, as the substrate consisted primarily of 
boulders interspersed with layered gravel and cobble.  The site supported a good diversity of low 
tolerance insect taxa, particularly in the orders Ephemeroptera (mayflies), Trichoptera 
(caddisflies), and Coleoptera (beetles).  Taxa highly intolerant to impairment accounted for 0.8% 
and 5.5% of the community in 2003 and 2004, respectively.  Total abundance was very low in 
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the 2004 survey (7 organisms/ft2, versus 209 organisms/ft2 in 2003), likely due to scouring from 
a significant rain event that occurred approximately one week before sampling.  Water quality 
measures indicated good conditions, with specific conductance values of 0.480 ms/cm (2003) 
and 0.402 ms/cm (2004). 
 
Station 5-Walnut Channel was located in an unlined but channelized reach and had IBI scores of 
7 (2003) and 6 (2004).  The stream habitat was not optimal, but it did have some layered cobble 
substrate and good current flow.  The benthic community structure was variable from 2003 to 
2004.  In 2003, the site was dominated by Oligochaetes and in 2004 by Chironomid midges.  
Ostracods and flatworms were abundant in 2003, but were nearly absent in 2004.  No taxa highly 
intolerant to impairment were collected.  Water quality measures were moderate, and specific 
conductance was similar to the San Gabriel River reference site, with values of 0.410 in 2003 
and 0.491 in 2004. 
 
4.4.1.3 Relationship of Bioassessment to Constituents of Concern 

Data from the mass emission stations, summarized in Section 4.3, were used to identify possible 
relationships between constituents of concern and impacts to the benthic macroinvertebrate 
communities.  Additional impairments identified in the 303(d) listing were not considered here 
due to a lack of available recent data. 
 
Bioassessment Station 2-Coyote Creek was located in close proximity to the Coyote Creek mass 
emission station S13 (Figure 4-4).  The benthic community was rated Very Poor, and although 
the physical habitat in this stream reach was also poor, other concrete lined channels in the 
region supported somewhat higher quality benthic communities.  Constituents of concern 
identified based on their exceedance of water quality objectives included total copper and total 
and dissolved lead.  High concentrations of heavy metals have long been known to negatively 
impact macroinvertebrate communities (e.g., Winner et al. 1980).  Bacteria levels were 
consistently very high, and while bacteria themselves likely did not directly impact the benthic 
community, they generally indicate other water quality issues such as elevated fine organic 
matter or nutrients that could degrade the system. 
 
Bioassessment Station 3-San Jose Creek and Station 5-Walnut Channel were located in 
tributaries that were above the confluence with the San Gabriel River and mass emission station 
S14 (Figure 4-4).  Both of these sites had benthic macroinvertebrate communities rated Very 
Poor, but since this mass emission station received considerable urban runoff not associated with 
the two tributaries, data from this station are not necessarily applicable.  Station S14 did, 
however, have exceedances for aluminum, copper, lead, cyanide, and bacteria, and if the source 
of these constituents were from San Jose Creek or Walnut Channel, they could negatively impact 
the benthic communities of those streams. 
 
Bioassessment Station 4-San Gabriel River was located well upstream of any of the mass 
emission stations, and was designated as a reference site, thus no relationship between COCs and 
the benthic community can be made. 
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4.4.2 Estuary Sampling Program Results/Discussion 
 
Seven stations within the San Gabriel River Estuary, identified as 4002, 4034, 4066, 4194, 4258, 
4322 and 4520 were monitored under the supervision of SCCWRP in the summer of 2003.  The 
locations of the stations are presented in Figure 4-15.  Samples were analyzed for sediment 
chemistry, sediment toxicity and benthic macroinvertebrate diversity.  The results from these 
sampling events are discussed in the following section and presented in Table 4-8.  The complete 
list of laboratory analytical data results are presented in Appendix E, Table 1. 
 
Currently, there are no universally accepted criteria for assessing contaminated sediments.  
However, SCCWRP decided to utilize Effect Range-Low (ER-L) and Effect Range-Median (ER-
M) values to evaluate the potential for sediment to cause adverse biological effects (Long et al. 
1995).  The guidelines were intended to provide informal (non-regulatory) effects-based 
benchmarks of sediment chemistry data (Long et al. 1998).  Two effects categories have been 
identified:   
 

ER-L – Effects Range-Low:  concentrations below which adverse biological effects are 
rarely observed; and 

 
ER-M – Effects Range-Median:  concentrations above which adverse biological effects 

are more frequently, though not always observed. 
 
Sediment chemistry data from samples collected from each of the estuaries were compared to the 
ER-L and/or the ER-M data (Table 4-8). 
 
In addition, for each estuary, ER-M values were used to calculate a mean ER-M quotient (ERM-
Q).  The concentration of each constituent was divided by its ER-M to produce a quotient, or 
proportion of the ER-M equivalent to the magnitude by which the ER-M value is exceeded or not 
exceeded.  The mean ERM-Q for each embayment was then calculated by summing the ERM-Qs 
for each constituent and then dividing by the total number of ERM-Qs assessed.  ERM-Qs were 
not calculated for constituents below the detection limit and thus were not used in the generation 
of the mean ERM-Q.  The mean ERM-Q thus represents an assessment for each embayment of 
the cumulative sediment chemistry relative to the threshold values.  In this way, the cumulative 
risks of effect to the benthic community can provide a mechanism to compare embayments.  This 
method has been used and evaluated by several researchers (Hyland et al. 1999, Carr et al. 1996, 
Chapman 1996, and Long et al. 1995) throughout the country. 
 
The aggregate approach using an ERM-Q is a more reliable predictor of potential toxicity but 
should not be used to infer causality of specific contaminants.  ER-L and ER-M values were 
originally derived to be broadly applicable and they cannot account for site-specific features that 
may affect their applicability on a more local or regional level.  Local differences in 
geomorphology can result in chemicals being more or less available and therefore more or less 
toxic than an ER-L or ER-M value might indicate.  Additionally, some regions of the country are 
naturally enriched in certain metals and local organisms have become adapted. 
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Figure 4-15.  San Gabriel Estuary Sampling Stations. 
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Table 4-8.  Analytical Results for Constituents Analyzed in the San Gabriel River Estuary. 
San Gabriel River Estuary Constituent Units ER-L* ER-M* 4002 4034 4066 4194 4258 4322 4520 

Toxicity           
Mean Eohaustorius 
Survival %   96 93 96 97 92 88 89 

Infauna Community 
Indices           

Number of species #/0.1 m2   14 30 6 14 23 28 18 
Total abundance #/0.1 m2   223 286 15 37 1735 899 1160 
Shannon-Wiener 
diversity    1.39 2.49 1.41 2.30 1.58 2.04 1.29 

Evenness    0.53 0.73 0.79 0.87 0.50 0.61 0.45 
Dominance    2 7 3 6 3 4 2 
Sediment Size and 
TOC           

Gravel %   0.21 0.25 0.28 0.28 0.19 0.00 0.33 
Sand %   88.99 83.14 99.72 94.28 68.08 82.08 91.29 
Silt  %   10.11 15.52 0.00 5.35 29.19 16.66 6.85 
Clay %   0.70 1.11 0.00 0.09 2.54 1.27 1.46 
Median size microns   461.04 434.06 553.96 534.34 243.10 407.08 624.46 
Mean size microns   423.18 216.09 585.61 526.13 113.68 173.51 579.05 
TOC %   J0.195 J0.211 <0.017 J0.114 J0.226 0.399 0.273 
Metals           
Arsenic mg/kg 8.2 70 1.44 2.04 1.04 2.23 2.56 1.83 2.35 
Cadmium mg/kg 1.2 9.6 0.12 J0.08 J0.05 0.14 J0.08 J0.06 0.14 
Chromium mg/kg 81 370 15.3 17.4 7.4 10.4 11.7 13.7 5.7 
Copper mg/kg 34 270 9.1 17.0 7.5 13.5 14.5 11.3 8.0 
Lead  mg/kg 46.7 220 11.5 18.3 4.7 15.8 10.8 21.4 9.8 
Mercury mg/kg 0.15 0.71 J0.02 0.04 0.10 0.04 0.04 0.03 0.02 
Nickel mg/kg 20.9 51.6 7.4 23.8 4.1 7.5 6.9 7.5 4.7 
Silver  mg/kg 1 3.7 <0.025 0.27 0.65 0.11 0.13 J0.07 0.10 
Zinc mg/kg 150 410 37.2 47.0 22.0 43.5 39.6 36.1 48.3 
Pesticides           
Total detectable DDT µg/kg 1.58 46.l 1.5 2.8 1.0 2.2 3.7 2.0 0.0 
Total detectable 
chlordane µg/kg 0.6 6 0 0 0 0 0 0 0 

PAHs           
Total detectable PAHs µg/kg 4022 44,800 66 223 48 256 2614 114 485 
PCBs           
Total detectable PCBs µg/kg 22.7 180 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Mean ER-M quotient    0.04 0.08 0.04 0.05 0.05 0.04 0.03 
* Effects Range-Low and Effects Range-Median (Long et al. 1995) 
Chemistry results in bold = exceeds ER-L 
Chemistry results in bold = exceeds ER-M 
Toxicity in bold = identified as moderately toxic (Bight 03 draft report, SCCWRP 2004) 
Toxicity in bold = identified as highly toxic (Bight 03 draft report, SCCWRP 2004) 
Mean ERM-Q in bold = above 0.10 threshold (Long et al. 1998) 
NR = not reported 
J = Estimated value above MDL and below RL 
 
 
Sediment Chemistry.  Sediments were analyzed for four groups of constituents: metals, 
pesticides, PAHs and PCBs.  Nickel was the only metal that exceeded the ER-L at one station 
with a value of 23.8 mg/kg.  There were detections of other metals at all stations; however, they 
were all below the ER-L and ER-M values. 
 
The only pesticide with concentrations above ER-L values was total detectable DDT, which 
exceeded the ER-L at four out of six stations, with values ranging from 2.0 to 3.7 µg/kg.  Total 
detectable chlordane was not detected at any of the stations. 
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Total detectable PAHs were all below the ER-L values and total detectable PCBs were not 
detected at any of the stations monitored in the San Gabriel River Watershed. 
 
The mean ER-M quotient (ERM-Q) is a measure of the cumulative effects of the COC’s for 
which ER-Ms are available.  Sediments with mean ERM-Q values below 0.10 have a low 
probability of producing adverse biological effects (Long et al. 1998).  The probability of 
producing adverse biological effects increases with ERM-Q values from 0.11 to 1.0 and is even 
greater for quotients greater than 1.0.  ERM-Q values were all below the threshold of 0.10 for all 
seven stations monitored in the San Gabriel River Estuary.  ERM-Q values ranged from 0.03 to 
0.08. 
 
Sediment Toxicity.  The mean percent survival of the test organism, E. estuarius, exposed to 
San Gabriel Estuary sediments ranged from 88 to 97%.  These values suggest that the San 
Gabriel Estuary sediments were not toxic to the test organisms (Bight 03 draft report, SCCWRP 
2004). 
 
Benthic Community Structure.  Total abundance was greatest at station 4258 with 1735 
organisms/0.1m2 and the least at station 4066 with 15 organisms/0.1m2.  The total number of 
species was greatest at station 4034 with 30 organisms/0.1m2 and the least at station 4066 with 6 
organisms/0.1m2.  Evenness, a measure of the distribution of taxa, ranged from 1.29 to 2.49. 
Dominance, which describes the number of species comprising 70% of the total number of 
species, was highest at station 4034 with a value of 7, and lowest at stations 4002 and 4520 with 
a value of 2. 
 
Sediment Size.  Sand was the dominant sediment constituent at all stations sampled in the San 
Gabriel River Estuary.  The median grain size ranged from 243.10 microns at station 4258 to 
624.46 microns at station 4520.  Station 4322 had the highest TOC content with a value of 
0.399%. 
 
 
4.5 Conclusions 
 
In the San Gabriel River, COCs based on exceedance of WQO from mass emission data included 
cyanide, indicator bacteria, total aluminum, total copper and total lead.  Indicator bacteria, total 
copper, total lead and cyanide consistently exceeded WQOs.  Oil & grease and total boron did 
not exceed WQOs, however, they were included in the COC discussion under potential pollutant 
issues because historical data have shown a trend of increasing concentrations for these two 
constituents. 
 
Although dissolved copper and zinc are on the 303(d) list for the San Gabriel River, water 
quality data collected from the mass emission site does not confirm that these constituents are 
persistent and elevated relative to WQOs.  The annual mean concentration for dissolved copper 
exceeded WQOs once in seven years and the annual mean concentration of dissolved zinc never 
exceeded objectives in seven years of monitoring.  Monitoring results from the most recent five 
years (since the 2000-2001 monitoring season) indicate that the frequency that individual sample 
results for each constituent exceed WQOs is even lower.  Dissolved copper was measured above 
the WQO only once out of 29 samples and dissolved zinc never exceeded the WQO.  

RB-AR48761



Final Report August 2005
 

Weston Solutions, Inc. 4-36
 

Additionally, neither of these 303(d)-listed metals show a significantly increasing trend over 
time. 
 
Water quality data from Coyote Creek suggest cyanide, indicator bacteria, total copper and total 
and dissolved lead are the COCs due to frequent and persistent exceedances of the WQOs.  
Similar to the findings for the San Gabriel River, three metals that appear on the 303(d) list 
(dissolved copper and zinc, and total selenium) were not frequently found at concentrations 
above applicable WQOs at the mass emission site.  For example, prior to the 2000-2001 
monitoring season, the annual mean dissolved copper and zinc concentrations exceeded the 
WQO only once in five years while total selenium never exceeded the WQO. 
 
Stream bioassessment monitoring was conducted in October 2003 and October 2004. 
Bioassessment monitoring sites were established at four locations in the San Gabriel River 
Watershed to assess biological integrity and to detect biological trends and responses to pollution 
in receiving waters throughout the region.  Three of the sites received urban runoff and one of 
the sites was an upstream reference site.  The three urban sites were located in tributaries to the 
main channel of the San Gabriel River, including Coyote Creek, San Jose Creek, and Walnut 
Channel.  Macroinvertebrate communities of the urban sites had Index of Biotic Integrity scores 
between 2 and 13, and quality ratings of Very Poor.  The upstream reference site had IBI scores 
of 30 and 40, and was rated Fair. 
 
The San Gabriel River Estuary was monitored to estimate the extent and magnitude of ecological 
change in the Southern California Bight and to determine the mass balance of pollutants that 
currently reside within the SCB.  Sediments were analyzed for chemistry, toxicity, and benthic 
macroinvertebrate diversity.  The results of the chemistry assessment indicated that one metal 
was detected above the ER-L at one station within the Estuary.  Total detectable DDT exceeded 
the ER-L value at four stations and total detectable chlordane, total detectable PAHs and total 
detectable PCBs were either not detected or below ER-L values at all stations within the estuary.  
All ERM-Q values were below the 0.10 threshold and the mean percent survival of the test 
organism was high suggesting that the sediments within San Gabriel River Estuary were not 
toxic. 
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5.0 LOS ANGELES RIVER WATERSHED MANAGEMENT AREA 
 
5.1 Watershed Description 
 
5.1.1 Watershed Land Use, Percent Impervious, and Population 
 
The Los Angeles Watershed Management Area has more than half its area developed for urban 
land uses.  Residential is the dominant urban land use followed by commercial and industrial 
(Figure 5-1).  Vacant and open space lands are concentrated in the San Gabriel Mountains to the 
north (Figure 5-2).  Approximately 324 square miles of the watershed are covered by forest or 
open space land. 
 
The impervious area of the Los Angeles River Watershed is estimated to be 32% based on 
assumptions of impervious areas in each land use type.   
 
The population density is highest in the lower portion of the watershed in the center of the City 
of Los Angeles (Figure 5-3). 
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Figure 5-1.  Relative Percent of Land Use in the Los Angeles River WMA. 
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Figure 5-2.  Land Use Distribution in 
the Los Angeles River Watershed. 
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Figure 5-3. Population Density in the 
Los Angeles River WMA.
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5.1.2 Hydrology and Monitoring Stations 
 
The Los Angeles River headwaters originate in the Santa Monica, Santa Susana, and San Gabriel 
Mountains.  Major tributaries to the river are the Pacoima Wash, Tujunga Wash (both drain 
portions of the Angeles National Forest in the San Gabriel Mountains), Burbank Western 
Channel and Verdugo Wash (both drain the Verdugo Mountains), Arroyo Seco (which drains 
areas of Pasadena and portions of the Angeles National Forest in the San Gabriel Mountains), the 
Rio Hondo, and Compton Creek.  The river is hydraulically connected to the San Gabriel River 
Watershed by the Rio Hondo through the Whittier Narrows Reservoir.  The Los Angeles River 
eventually discharges into Long Beach Harbor.   
 
The drainage area of the mass emission station S10 accounts for most of the area of the Los 
Angeles River Watershed (Figure 5-4).  The bioassessment station 8 is located approximately 
two miles upstream.  Other bioassessment stations and historical tributary monitoring stations are 
spread out uniformly in the upper watershed.   
 
Figure 5-5 displays how sampling events corresponded with wet and dry periods during the fall 
and winter of 2004-2005.  The first storm event of the season, on October 17, 2004, coincided 
with the season’s first monitoring event.  The wet weather event on December 5, 2004 was one 
of the smaller storms of the season (0.3 in).  The wettest period of the season occurred over a 16-
day stretch in late December and early January and included the January 7th wet weather event 
which had over an inch and a half of rainfall.   
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Figure 5-4.  Watershed Hydrology and 
Monitoring Stations in the Los Angeles 

River Watershed. 
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Daily Rainfall Totals and Sampling Events in the Los Angeles River Watershed
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Figure 5-5.  Daily Rainfall and Sampling Events During 2004-2005 at Los Angeles River. 

 
 
 
 
Figure 5-6 shows the distribution of rainfall across the watershed during the wet season 
monitoring events.  Rainfall amounts were typically highest in the northeastern portion of the 
watershed.   
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Figure 5-6.  Distribution of Rainfall in the 
Los Angeles River Watershed for Monitored 

Storm Events, 2004-2005. 
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5.2 Flow Monitoring 
 
Figure 5-7 shows a historical flow volume record of monitored storms at the Los Angeles River 
monitoring station.  Monitored flow (green bars) represents the amount of storm flow that is 
represented in the mass emission station composite sampling.  Total flow (blue bars) represents 
the total amount of storm flow over the entire storm event.  Note that the highly variable flow 
volume appears on a log scale.   
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Figure 5-7.  Storm Flow Volumes Monitored on the Los Angeles River. 
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5.3 Core Stormwater Monitoring Summary 
 
5.3.1 Mass Emissions 
 
At the Los Angeles River mass emission site, samples were collected during four wet weather 
events and two dry weather events in 2004-2005.  Sampling occurred during storms on October 
17 and 26, December 5, 2004 and January 7, 2005.  The dry weather samples were collected on 
November 16, 2004 and March 17, 2005.  The results from these sampling events are discussed 
in Section 5.3.1.1 and presented in Appendix C, Table 3 (values above WQOs are highlighted).  
This discussion presents the results based on groups of constituents (general chemistry, nutrients, 
bacterial indicators, metals, semi-volatiles and PCBs, and pesticides and herbicides).  Wet 
weather data for each group of constituents are reviewed and presented first, followed by a brief 
comparison of the dry weather results.  Section 5.3.1.2 presents a summary of the historical data 
collected at this station and trend analyses performed on the water quality data.  Section 5.3.1.3 
lists the constituents of concern for this drainage.   
 
5.3.1.1 2004-2005 Results 

Cyanide was the only general chemistry constituent that frequently exceeded WQOs (Appendix 
C, Table 3).  Cyanide was above the 0.004 mg/L Ocean Plan standard in all wet and dry weather 
samples.  The pH of one dry weather sample was more basic than the Basin Plan criteria allows, 
potentially a result of high photosynthesis due to attached algae.  The remaining general water 
chemistry constituents complied with WQOs.  Comparing stormwater samples, maximum 
concentrations of major ions occurred during the first storm of the season, corresponding with 
the maximum measured TDS value; however, minerals and TDS were even greater in the dry 
weather samples, likely due to the lack of rainfall for 18 days prior to sampling.  Turbidity, TSS 
and VSS also had maximum concentrations associated with the first storm of the season and 
were significantly lower in the dry weather sample.  Relatively higher turbidity and TSS values 
are expected during the wet season as storms transport sediment and other solid particles to the 
Los Angeles River and generate high channel flow that also entrain such material.   
 
All nutrients were detected in at least one storm event and the two dry weather events.  Only 
nitrate-N and nitrite-N have established WQOs.  Nitrite-N was not detected in three of the four 
stormwater samples and was detected at levels below the WQO on December 5, 2004.  Nitrite-N 
exceeded the Basin Plan criterion in one dry weather sample with a level of 1.36 mg/L.  
 
Indicator bacteria densities were above WQOs in all four stormwater samples.  Total coliform 
ranged from 500,000 to 5,000,000 MPN/100mL, fecal coliform ranged from 50,000 to 500,000 
MPN/100mL and enterococcus ranged from 220,000 to 500,000 MPN/100mL in storm samples.  
Dry weather samples had significantly lower bacterial densities and all indicators exceeded water 
quality objectives during one of the dry weather events. Enterococcus exceeded criteria on 
November 16, 2004 with a value of 500 MPN/100mL and fecal and total coliform exceeded 
objectives on March 17, 2005 with a value of 16,000 MPN/100mL.  
 
In general, peak concentrations of all metals occurred during the first two wet weather sampling 
events, corresponding to high TSS concentrations.  Similar to other watersheds throughout the 
Los Angeles Region, total aluminum, total and dissolved copper, total lead and total zinc 
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consistently exceeded WQOs.  Total aluminum, copper, lead, and zinc concentrations were 
above the WQO in all four stormwater samples.  Dissolved copper concentrations exceeded 
water quality objectives in all four stormwater samples while dissolved lead and zinc each 
exceeded WQOs during one storm event.  Total copper was the only metal that exceeded 
objectives during both dry weather events.  Several metals were not detected in any samples 
collected during wet or dry weather, including dissolved aluminum, beryllium, dissolved 
cadmium, hexavalent chromium, dissolved manganese, mercury, dissolved silver and thallium.  
Selenium was not detected in any of the wet weather samples; however detectable concentrations 
of total and dissolved selenium were detected in the dry weather sample.  Total silver was 
detected in one wet weather sample.   
 
Only two semi-volatile organic constituents were detected in any of the samples collected at the 
Los Angeles River.  Bis (2-Ethylhexl) phthalate was detected during the last dry weather event 
with a concentration of 24.30 µg/L and 4-metholphenol was detected during the first storm event 
with a concentration of 3.0 µg/L. Only one pesticide, diazinon, was detected in any of the 
samples.  Diazinon was measured at or below the Basin Plan WQO in three stormwater samples 
and one dry weather sample.  No other semi-volatile organics, PCBs, pesticides or herbicides 
were detected in any of the samples.   
 
5.3.1.2 Historical Review 

Table 5-1 presents annual means for the constituents that were monitored from 1995 to 2005 
with the appropriate water quality objectives.  Each observation was compared to the lowest 
applicable WQO from the Basin Plan, Ocean Plan, or the California Toxic Rule (CTR) and those 
above the WQO were highlighted.  Water quality objectives for metals are hardness dependent.  
Metal concentrations were determined using a mean hardness value; however, individual events 
show specific hardness for that particular event.  Therefore, results for individual events may 
show different results that may be less than water quality objectives.  Individual events for each 
year are presented in the annual reports.   
 
The yellow-highlighted cells in Table 5-1 indicate that a constituent’s detection limit is greater 
than the WQO.  For statistical analyses, one-half the detection limit is used in place of a non-
detect result.  Therefore, annual means generated from values highlighted in yellow may be 
misrepresentative of actual concentrations.  Table 5-1 suggests that total mercury and total 
thallium have consistently exceeded WQOs; however, since the detection limits are greater than 
WQOs, actual concentrations could not be determined.  In addition, the Ocean Plan was 
developed for the protection of marine resources and applies specifically to discharges to the 
ocean and not to discharges to enclosed bays, estuaries or inland waters.  The Ocean Plan criteria 
were intended for ocean water samples representative of the discharge area after initial dilution 
has been completed (SWRCB 2001).  Therefore, applying the Ocean Plan criteria to stormwater 
samples collected upstream of the Los Angeles River mouth and interpreting these results should 
be done with caution.  Concentrations for these constituents were not considered as exceedances. 
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Table 5-1.  Annual Mean Concentration for Constituents Measured at the Los Angeles River Mass Emission Site, 1995 to 2005. 
 

Constituent Units 
Lowest 
WQO1 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
General 

Alkalinity mg/l   42.9 31.8 30.2 73.1 39.2 56.3 56.4 97.8 87.6 78.4 0.0   
Bicarbonate mg/l   42.9 31.8 30.2 73.1 47.9 68.6 68.7     93.3 0.0   
BOD mg/l   37.1 44.9 23.4 43.0 9.2 7.4 18.1 60.5 44.7 29.6 0.0   
Calcium mg/l   19.6 15.5 17.0 45.5 18.0 27.5 20.3     25.2 0.0   
Carbonate mg/l             1 1     14 0.0   
Chloride mg/l 150 13.7 11.5 9.2 35.1 14.3 30.8 19.9 61.8 55.4 31.0 0.0 0.2 
COD mg/l   19.30 107.87 174.97 55.06 36.10 69.83 130.26 89.58 90.96 50.39 0.0   
Cyanide mg/l 0.004       0.01   0.03 0.01 0.03 0.04 0.26 1.0 15.2 
Dissolved Oxygen mg/l 5               8.4 8.4 7.8 0.0 0.6 
Fluoride mg/l 2.2 0.23 0.11 0.10 0.21 0.17 0.21 0.19 0.35 0.27 0.24 0.0 0.1 
Hardness mg/l   65 52 51 173 63 98 82 159 128 85 0.0   
Magnesium mg/l   3.87 3.15 3.51 14.43 4.37 9.44 7.68     5.43 0.0   
MBAS mg/l         0.04 0.07 0.11 0.18 0.09 0.12 0.18 0.0   
Oil and Grease mg/l   4.94 2.45 1.38 1.90 2.44 2.86 5.55 4.05 3.10 2.10 0.0   
pH   6.5/8.5 7.30 7.01 6.83 7.43 6.89 6.93 7.18 8.12 6.94 7.16 0.0   
Potassium mg/l   3.85 3.94 3.63 4.42 3.16 5.88 5.06     5.69 0.0   
Sodium mg/l   14.36 10.63 11.47 34.20 15.03 28.16 23.66     30.34 0.0   
Specific Conductance umhos/cm   216 173 154 429 202 330 270 627 501 300 0.0   
Sulfate mg/l 350 27.85 18.08 16.62 63.74 23.01 38.18 25.34 73.44 61.12 39.98 0.0 0.1 
Total Dissolved Solids mg/l 1500 144 121 95 278 121 198 181 406 315 199 0.0 0.1 
Total Organic Carbon mg/l   12.09 20.24 9.46 7.52 8.27 16.02 18.74 10.84 16.70 14.49 0.0   
Total Phenols mg/l             0.05 0.05 0.05 0.05 1.96 0.0   
Total Suspended Solids mg/l   498 295 550 230 333 244 362 271 365 376 0.0   
Turbidity ntu 225 105 34 190 107 139 97 113 57 25 52 0.0 0.4 
Volatile Suspended Solids mg/l   57.5 68.0 90.9 43.8 61.1 53.8 76.4 23.3 77.2 59.4 0.0   

Nutrients 
Ammonia mg/l   0.65 0.56 1.09 0.23 0.18 1.16 1.10     1.26 0.0   
Dissolved Phosphorus mg/l   0.29 0.30 0.66 0.38 0.30 0.43 0.45 0.40 0.53 0.23 0.0   
Kjeldahl-N mg/l   2.22 4.12 4.38 3.24 2.37 3.02 5.06 4.30 2.42 4.08 0.0   
NH3-N mg/l   0.54 0.47 0.91 0.19 0.14 0.96 0.90 1.33 0.60 1.03 0.0   
Nitrate mg/l   11.93 5.47 2.96 2.39 3.46 3.86 2.60 7.38 10.57 5.83 0.0   
Nitrate-N mg/l 10 2.70 1.24 0.66 0.55 0.78 0.89 0.62 1.67 2.43 1.36 0.0 0.1 
Nitrite-N mg/l 1 0.14 0.10 0.11 0.30 0.13 0.29 0.27 0.45 0.44 0.31 0.0 0.3 
Total Phosphorus mg/l   0.34 0.99 0.85 0.48 0.41 0.49 0.63 0.51 2.13 0.42 0.0   

Indicator Bacteria 
Fecal Coliform mpn/100ml 400 3,860,000 102,250 2,751,125 110,540 392,922 1,365,714 831,250 373,687 347,646 190,034 1.0 2581 
Enterococcus mpn/100ml 104 1,220,002     51,600 71,260 558,857 864,250 105,133 102,340 248,100 1.0 3872 
Fecal Streptococcus mpn/100ml   3,060,002 272,500 530,000 94,800 262,600 3,260,286 864,250 245,200 195,740 288,100 0.0   
Total Coliform mpn/100ml 10,000 5,000,002 835,000 3,061,250 260,400 1,608,889 2,057,143 1,785,000 745,417 592,046 1,600,260 1.0 175 

Metals 
Dissolved Aluminum ug/l       2858 74 339 79 50 50 50 50 0.0   
Dissolved Antimony ug/l             2.50 1.54 0.93 1.25 1.62 0.0   
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Table 5-1.  Annual Mean Concentration for Constituents Measured at the Los Angeles River Mass Emission Site, 1995 to 2005. 
 

Constituent Units 
Lowest 
WQO1 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
Dissolved Arsenic ug/l             2.50 2.04 2.39 1.79 1.92 0.0   
Dissolved Barium ug/l     7.75 59.28 49.08 26.5 30.13 31.06     27.54 0.0   
Dissolved Berylium ug/l             0.5 0.5 0.5 0.5 0.5 0.0   
Dissolved Boron ug/l       184 236 90 154 177     298 0.0   
Dissolved Cadmium ug/l 1.4-3.4     3.3     0.5 0.5 0.5 0.5 0.5 0.2 0.6 
Dissolved Chromium ug/l 38-102.5   2.38 9.85     3.26 2.04 2.89 4.59 1.26 0.0 0.1 
Dissolved Chromium +6 ug/l             5 5 5 5 5 0.0   
Dissolved Copper ug/l 5.1-14.3 10.13 4.63 69.47 8.01 5.76 8.24 12.11 7.84 7.96 7.99 0.4 2.3 
Dissolved Iron ug/l   193 155 4338 654 191 235 327 193 178 152 0.0   
Dissolved Lead ug/l 1.2-4.5 50.25 2.63 127.94   3.20 2.50 3.25 2.30 2.27 2.71 0.8 16.3 
Dissolved Manganese ug/l       231.7     50 62.6     50 0.0   
Dissolved Mercury ug/l             0.5 0.5 0.5 0.5 0.5 0.0   
Dissolved Nickel ug/l 29.7-82.8 4.63 2.13 16.65 3.03 4.48 6.30 7.93 5.91 6.34 6.10 0.0 0.2 
Dissolved Selenium ug/l             2.50 2.50 2.69 2.08 2.57 0.0   
Dissolved Silver ug/l             0.50 0.50 0.50 0.50 0.50 0.0   
Dissolved Thallium ug/l             2.50 2.50 2.50 2.50 2.50 0.0   
Dissolved Zinc ug/l 66.8-186.4 57.50 40.00 416.5 42.00   46.55 50.36 40.57 54.94 47.70 0.1 1.1 
Total Aluminum ug/l 1000   1993 11004 1483 503 575 65 97 2992 2378 0.6 2.3 
Total Antimony ug/l 6           2.50 1.58 0.97 2.40 2.17 0.0 0.3 
Total Arsenic ug/l 32   2.13 5.66 3.71   2.50 1.62 2.77 2.78 2.27 0.0 0.1 
Total Barium ug/l     58.25 184.49 84.12 38.17 40.08 33.44     76.54 0.0   
Total Beryllium ug/l 4           0.50 0.50 0.50 0.50 0.50 0.0 0.1 
Total Boron ug/l     69 271 281 128 181 203     856 0.0   
Total Cadmium ug/l 1.5-3.8     3.79 0.98   0.59 2.60 0.49 1.34 0.64 0.3 0.7 
Total Chromium ug/l 50 37.00 10.38 31.06 8.40   4.56 3.21 7.37 15.71 7.91 0.0 0.3 
Total Chromium +6 ug/l                 5.00 5.00 5.00 0.0   
Total Copper ug/l 5.3-14.9 49.0 44.1 100.3 20.3 12.5 16.4 27.1 15.2 72.1 36.8 1.0 5.5 
Total Iron ug/l   3713 2796 19142 2164 443 1039 546 357 5925 5678 0.0   
Total Lead ug/l 1.4-6.4 62.1 45.7 258.1 8.3 9.1 10.2 4.4 4.2 215.9 29.9 0.9 32.9 
Total Manganese ug/l   97.25 140.75 355.40 154.80   79.36 181.52     120.16 0.0   
Total Mercury ug/l 0.16           0.50 0.50 0.50 0.50 0.50 1.0 3.1 
Total Nickel ug/l 29.7-82.9 22.13 12.58 27.21 5.98 6.00 8.13 36.5 11.72 13.46 11.24 0.0 0.4 
Total Selenium ug/l 60 3.38 2.35       2.50 2.50 2.69 2.32 2.57 0.0 0.0 
Total Silver ug/l 2.8     0.91     0.50 0.50 0.50 0.98 0.54 0.0 0.2 
Total Thallium ug/l 2           2.50 2.50 2.50 2.50 2.50 1.0 1.3 
Total Zinc ug/l 68.3-190.6 181 203 573 126 44 66 85 57 274 127 0.5 2.0 

Pesticides 
Diazinon ug/l 0.08       0.01   0.01 0.01 0.07 0.01 0.05 0.0 0.3 
Prometryn ug/l                 1 1 1 0.0   
1 WQO for metals are hardness dependent and were based on minimum hardness by year. 
2Mean Exceedance Ratio calculated using annual mean concentrations reported up to four significant figures.  Ratio shown may not exactly equal ratio of mean values shown in table due to rounding of presented means. 
Blue = WQO Exceedances; Yellow = DL above WQO; Orange = Frequency ratio > 0.5, Mean exceedance > 1.0.  
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Table 5-1 also presents frequency and mean magnitude of exceedance ratios for each constituent.  
The frequency ratio was determined by dividing the total number of years a constituent was 
analyzed into the number of times the mean value of a constituent exceeded the WQO.  The 
mean magnitude of exceedance was determined by dividing the WQO for a constituent into the 
constituents mean value for each year, then calculating the average magnitude of exceedance.  A 
frequency ratio greater than 0.5 (50%) and a mean exceedance ratio greater than 1.0 were used as 
the criteria for determining whether a given parameter should be considered as a COC.  
 
Blue highlighted cells in Table 5-1 represent exceedances of water quality objectives; yellow 
cells represent constituents in which the detection limits were above water quality objectives and 
were not considered exceedances; orange cells represent a frequency ratio greater than 0.5 (50% 
exceedance) and a mean exceedance ratio greater than 1.0.   
 
Water quality at the mass emission site in the Los Angeles River during 2004-2005 is consistent 
with results documented since the 1995-1996 monitoring season.  Annual mean concentrations 
of cyanide, indicator bacteria, total aluminum, total copper, total and dissolved lead and total 
zinc have regularly exceeded WQOs (Table 5-1).  Annual means of cyanide have exceeded the 
WQO in 1998-1999 and every year since 2000.  Indicator bacteria has exceeded objectives 
during all monitoring years (enterococcus was not analyzed for in 1996-1997 and 1997-1998).  
Total copper exceeded objectives all ten years and total lead exceeded during nine years.  Annual 
mean concentrations of dissolved lead exceeded the WQO during seven years while total 
aluminum and total zinc exceeded objectives during five years.  Other metals, such as dissolved 
copper and zinc, and cadmium exceeded WQOs less frequently.  Dissolved copper and zinc have 
exceeded water quality objectives in 40% and 10% of the monitoring years, respectively.  The 
annual mean concentration of total cadmium exceeded WQO during two years, while the annual 
mean concentration of dissolved cadmium exceeded objectives during one year. 
 
Regression analyses were performed on the water quality data collected since 1995-1996 to 
determine if any of the constituents had a significantly increasing or decreasing trend.  Only 
concentrations of bicarbonate and by association, alkalinity, were shown to have an increasing 
trend (Figure 5-8a-b).  Alkalinity increases when levels of hydroxide, carbonate or bicarbonate 
increase.  Increasing urbanization may also result in higher alkalinities.  Sources of bicarbonate 
include natural geologic formations or the decomposition of organic matter.  All other 
constituents tended to have either consistent concentrations or random variations in 
concentrations with no discernable trends.  Figure 5-9a-d are scatterplots for some of the 
constituents that tend to exceed WQOs in Los Angeles River.  None of the constituents were 
observed to have a decreasing trend.   
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Figure 5-8.  Scatterplot and Trends for Alkalinity (a) and Bicarbonate (b) at Los Angeles 
River Mass Emission Site, 1995 to 2005. 
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Figure 5-9.  Scatterplot for Total Coliform (a), Dissolved Copper (b), Total Copper (c) and 
Dissolved Lead (d) at Los Angeles River Mass Emission Site, 1995 to 2005. 

 
 
5.3.1.3 Constituents of Concern 

The constituents of concern for the Los Angeles River are shown in Figure 5-10 and Table 5-2. 
A constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance 
ratio exceeds 1.0 (see Section 5.3.1.2 for an explanation of how frequency ratios and mean 
exceedance ratios are derived).  Therefore, COC’s as they are designated in this report serve as 
flags for water quality managers and should not be used for other purposes such as regulatory 
compliance.   
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Figure 5-10.  Mean Exceedance Ratio for Constituents Frequently Exceeding WQOs at Los 
Angeles River Mass Emission Site. 

 
Constituents of concern in the Los Angeles River, based on the mass emission data, include 
cyanide, indicator bacteria, total aluminum, total and dissolved copper, total and dissolved lead 
and total and dissolved zinc.  Total and fecal coliform and enterococcus densities consistently 
exceeded WQOs at the Los Angeles River mass emission site.  Average annual fecal coliform 
densities were greater than 2,500 times the water quality objective and average annual 
enterococcus densities were almost 4000 times the WQO.  Total coliform densities exceeded its 
WQO by over 100 times.  Total metals did not exceed their respective WQOs to the same extent 
as indicator bacteria.  Total aluminum, copper, lead and zinc had mean exceedance ratios of 2.3, 
5.5, 32.9 and 2.0, respectively.  In the dissolved state, lead had the highest mean exceedance 
ratio of 16.3, followed by copper and zinc with ratios of 2.3 and 1.1, respectively.  Based on the 
2004-2005 monitoring data, no “first flush” phenomena were observed for these listed COCs. 
 
Cyanide had a mean exceedance ratio of 15.2 and was identified as a COC; however, it is not 
included in Figure 5-10 as the graph focuses on indicator bacteria and metals.  The origin of 
cyanide detected in the stormwater samples can be from a number of potential anthropogenic and 
natural non-point sources.  It is assumed that potential industrial point sources are regulated 
under their own individual NPDES permit.  Stormwater runoff from metal plating and finishing 
operations can be source of cyanide.  Non-point sources of cyanide may include pesticide use.  
The largest likely source of cyanide in the WMA is air-borne deposition from motor vehicle 
emissions.  The amount of cyanide that could be released to the environment from natural 
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sources is comparatively low.  Potential natural sources of cyanide include incomplete 
combustion from forest fires, decomposition of plant material and fungi.  Water concentrations 
of cyanide tend to breakdown within days, but may bind to organic matter in sediments carried 
by stormwater and remain more persistent (www.eco-usa.net, www.dsf.health.state.pa, 
www.cynaidecode.org, www.npi.gov). 
 
Total mercury and total thallium have exceeded water quality objectives consistently since 2000 
(Table 5-1).  However, it should be noted that the detection limits for these constituents are 
greater than the WQOs.  Therefore, these constituents were not identified as COCs because 
actual values could not be determined. 
 
Alkalinity and bicarbonate were shown to have increasing trends over the period of record.  
However, these constituents were not considered as COCs. The increasing concentration of each 
of these parameters is likely due to other sources which should be investigated.  The increase in 
alkalinity decreases the bioavailability of metals in stormwater. 
 
Table 5-2 summarizes the constituents of concern identified by the mass emission data and 
compares them to the pollutants on the 303(d) list for the Los Angeles River.  Constituents 
indicating increasing trends are also shown in Table 5-2.  The first column of Table 5-2 lists 
constituents of concern as determined from the integrated data set of annual mean values; the 
second column lists constituents that show an increasing trend (Figure 5-8a-b) even though 
concentrations may be below water quality objectives; and the third column is presented for 
comparison purposes and provides constituents that are 303(d) listed. 
 
The Los Angeles River is 303(d) listed for numerous constituents along several different reaches.  
These constituents include metals (total aluminum, total lead, dissolved cadmium, dissolved 
copper, dissolved lead and dissolved zinc), nutrients (ammonia and algae), coliforms, oil and 
grease, and organics (dichloroethylene, tetrachloroethylene, trichloroethylene and chlordane) 
(Table 5-2).  Qualitative parameters such as odor and scum are 303(d) listed for Los Angeles 
River as well.  Water quality monitoring at the Los Angeles River mass emission station supports 
the listing of some of these constituents.  Based on the monitoring results from the mass 
emission station all indicator bacteria, total aluminum, total lead, and dissolved copper, lead and 
zinc have been identified as constituents of concern.  Alternatively, dissolved cadmium is on the 
303(d) list, however the annual mean concentration only exceeded the WQO during the 1997-
1998 monitoring year.  Cyanide, total copper and zinc are not included on the 303(d) list; 
however, they were identified as COC’s based on annual mean exceedances. 
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Table 5-2.  Constituents of Concern, Increasing Trends and Comparison to 303(d) List in 
Los Angeles River. 

Constituent 

Constituents of Concern 
Based on 

Mass Emission Data 
Frequency/Magnitude 

Constituents Indicating  
Increasing Trend Comparison to 303(d) List 

Cyanide X   
Enterococcus X  X 
Fecal Coliform X  X 
Total Coliform X  X 
Algae   X 
Ammonia   X 
Oil and Grease   X 
Total Aluminum X  X 
Total Copper X   
Total Lead X  X 
Total Zinc X   
Dissolved Cadmium   X 
Dissolved Copper X  X 
Dissolved Lead X  X 
Dissolved Zinc X  X 
Chlordane   X 
Dichloroethylene   X 
Tetrachloroethylene   X 
Trichloroethylene   X 
Alkalinity  X  
Bicarbonate  X  
 
 
5.3.2 Water Column Toxicity Monitoring 
 
Samples collected from the Los Angeles River mass emission site were analyzed for toxicity to 
Ceriodaphnia dubia survival and reproduction and sea urchin fertilization.  Composited wet and 
dry event samples from each season were tested for toxicity with the exception of 2002-2003 
when only wet weather event samples were analyzed.   
 
Water column toxicity monitoring determined that stormwater sampled from the Los Angeles  
River mass emission station on October 17, 2004 affected the survival of C. dubia and inhibited 
sea urchin fertilization.  Cladoceran reproduction was not inhibited by exposure to the same 
stormwater.  Stormwater samples collected on October 26, 2004 had no toxic effect on C. dubia, 
but did inhibit sea urchin fertilization.  Dry weather samples collected during 2004-2005 only 
affected sea urchin fertilization.  
 
Historical bioassays prior to 2004 found that wet and dry weather samples collected during 2003-
2004 only affected sea urchin fertilization.         
 
Toxicity identification evaluations (TIEs) determined that the toxic pollutant in 2003-2004 
stormwater was believed to be a volatile compound.   
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Further discussion of toxicity results and inter-relationships on a cross-watershed basis is 
presented in Section 10.  Due to the limited data-set on a watershed basis, the inter-relationship 
discussion is presented on regional basis in Section 10.  Correlations between toxicity results 
with COC are discussed in section 10 using the results from all the watersheds.   
 
5.3.3 Tributary Monitoring 
 
Six tributaries in the Los Angeles River watershed were monitored during five storms and one 
dry weather event in 2002-2003 and four storms and two dry events in 2003-2004.  Of these 
monitoring events, all but two storm events coincided with sampling at the mass emission 
station.  Moving from downstream to upstream, these stations are identified as Rio Hondo 
Channel, Arroyo Seco Channel, Verdugo Wash, Burbank Western Channel, Aliso Creek and 
Bull Creek.  During each monitoring period, certain constituents exceeded WQOs.  In general, 
bacteria levels during the wet and dry season of each year consistently exceeded applicable 
standards at each tributary.  Metals also frequently exceeded applicable criteria at most 
tributaries.  Constituents measured during the two monitoring periods that exceeded WQOs are 
described by tributary in more detail below.   
 
5.3.3.1 Aliso Creek  

All conventional parameters were below WQOs with the exception of cyanide during one storm 
event on October 31, 2003.   
 
Total and fecal coliforms and enterococcus exceeded WQOs during all storm events and 
enterococcus exceeded criteria during all dry weather events.  Total and fecal coliforms were 
below objectives during one dry weather event on January 13, 2004.  During the wet season, 
total coliform levels ranged from 50,000 to 500,000 MPN/100mL, fecal coliforms ranged from 
11,000 to 110,000 MPN/100mL, and enterococcus ranged from 5,000 to 500,000 MPN/100mL.  
Dry season bacteria densities were generally lower.  Total coliforms ranged from 5,000 to 50,000 
MPN/100mL, fecal coliforms ranged from 200-500 MPN/100mL, and enterococcus ranged from 
1,300 to 5,000 MPN/100mL.   
 
All general constituents and nutrients were below respective water quality objectives during all 
sampling events.   
 
Two metals, including copper and zinc, exceeded WQOs during some of the sampling events.  
Total copper exceedances occurred during six out of eight storm samples and all three dry 
weather events.  Total zinc concentrations exceeded objectives during four storm events.  
Dissolved copper concentrations exceeded WQOs during six storm events and one dry weather 
event.  Dissolved zinc concentrations exceeded criteria during only one storm event.   
 
Diazinon levels exceeded the WQO during four of nine storm events.  No other pesticides were 
detected in any storm or dry weather samples.   
 
Although other tributaries also contribute, stormwater from Aliso Creek delivers some 
constituents of concern to the Los Angeles River mass emission station.  When bacteria levels 
exceeded WQO criteria at Aliso Creek, fecal and total coliforms and enterococcus levels were 
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also exceeded at the mass emission station.  Likewise, metal exceedances at Aliso Creek and the 
mass emission station coincided six times for total copper and three times for total zinc.  In 
addition, diazinon levels exceeded the standard at Aliso Creek and the mass emission station on 
February 11, 2003.   
 
5.3.3.2 Bull Creek 

Conventional parameters were below the WQOs with the exception of one pH measurement 
(8.51) during a dry season event on April 30, 2003.  The high pH value may have been the result 
of high photosynthesis by attached algae, as dissolved oxygen levels also peaked on this date.   
 
Total and fecal coliforms and enterococcus exceeded applicable criteria during all sampling 
events except one dry season event on April 30, 2003 for total and fecal coliforms and one dry 
season event on January 13, 2004 for enterococcus.  During the wet season, total coliform levels 
ranged from 24,000 to 1,700,000 MPN/100mL, fecal coliforms ranged from 5,000 to 140,000 
MPN/100mL, and enterococcus ranged from 17,000 to 400,000 MPN/100mL.  Dry season 
bacteria densities were generally lower.  Total coliforms ranged from 1,100 to 130,000 
MPN/100mL, fecal coliforms ranged from 80 to 17,000 MPN/100mL, and enterococcus 
densities ranged from 70 to 8,000 MPN/100mL.   
 
General parameters, with the exception of turbidity, were below the WQOs.  The majority of 
stormwater samples exceeded the applicable WQO. Values ranged from 24.2 NTU to 4920 NTU.  
One dry season sample on January 13, 2004 also exceeded the WQOs.  Although the sample was 
collected after a prolonged dry period, turbidities in Bull Creek on this date (666 NTUs) most 
likely still reflected the large and extended storm event that occurred earlier in January.  All 
other general constituents and nutrients were below water quality objectives during all events.   
 
Only four metals, including aluminum, copper, lead, and zinc, exceeded water quality objectives 
during some of the storm events.  Total aluminum, total and dissolved copper, total lead, and 
total zinc exceedances only occurred during the first storm of the season in 2002-2003, 
indicating metals may have accumulated on impervious surfaces during the dry period preceding 
the storm.  During 2003-2004, total copper exceeded objectives during three storm events while 
total aluminum and total zinc exceeded the WQO during two storm events.  Concentrations 
during dry season events from both monitoring periods complied with applicable criteria.   
 
Diazinon concentrations only exceeded the WQO during one storm event on February 11, 2003.  
Diazinon was detected during four other storm events and one dry weather event; however, 
levels were below water quality objectives.  No other pesticides were detected in any storm or 
dry weather samples.   
 
Tributary monitoring determined that stormwater from Bull Creek delivers some constituents of 
concern to the Los Angeles River mass emission station.  For instance, on April 30, 2003, pH 
levels in excess of the standard in Bull Creek may have contributed to the exceedance in the Los 
Angeles River.  Exceedances of fecal and total coliforms and enterococcus WQOs also regularly 
coincided at the two stations.  Bull Creek also contributed to total copper and zinc exceedances 
at the mass emission station, but the incident rate (approximately 33 percent) was lower than 
other tributaries.  A total aluminum exceedance also coincided with the only date (October 31, 
2003) that a total aluminum exceedance was recorded at the Los Angeles River.  In addition, 
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diazinon levels exceeded the standard at Bull Creek and the mass emission station on February 
11, 2003.   
 
5.3.3.3 Burbank Western System 

Conventional constituents fell below WQO standards with the exception of cyanide levels during 
three storms and one dissolved oxygen value (3.72 mg/L) during a storm on December 16, 2002.  
Low DO values were also recorded at other Los Angeles River tributaries on December 16, 
2002; however, a possible cause of these low values on this date is unknown, as other indicators 
do not provide a explanation (i.e., BOD and COD values on this date were below the average for 
the monitoring period).   
 
Total and fecal coliforms and enterococcus exceeded WQOs during all sampling events except 
one dry season event on January 13, 2004.  During the wet season, total coliform levels ranged 
from 80,000 to 500,000 MPN/100mL, fecal coliforms ranged from 800 to 130,000 MPN/100mL, 
and enterococcus ranged from 14,000 to 170,000 MPN/100mL.  Dry season bacteria values were 
generally lower.  Total coliforms ranged from 130 to 800,000 MPN/100mL, fecal coliforms 
ranged from 80 to 50,000 MPN/100mL, and enterococcus ranged from 20 to 14,000 
MPN/100mL.   
 
Nitrite-N exceeded the applicable standard during one storm event on February 25, 2003.  No 
other nutrients exceeded objectives during the two sampling years.   
 
Five metals, including aluminum, copper, lead, silver and zinc exceeded water quality objectives.  
Total copper exceeded objectives during all sampling events in 2002-2003 and 2003-2004.  
Dissolved copper exceeded criteria during all but three storm events and one dry weather event.  
Total zinc exceeded the WQO during four storm events and two dry weather events while 
dissolved zinc exceeded criteria during three storm events.  Total and dissolved lead exceeded 
WQOs during two storm events while total aluminum and silver each exceeded objectives only 
during one storm event.   
 
Diazinon exceeded the WQO during one storm event on February 11, 2003.  Concentrations 
were detected during two other storms and one dry weather event; however, levels were below 
water quality criteria.  No other pesticides were detected in any storm or dry season samples.   
 
Tributary monitoring determined that stormwater from the Burbank Western System contributed 
to exceedances of some constituents of concern at the Los Angeles River mass emission station.  
Exceedances of fecal and total coliforms and enterococcus WQOs regularly coincided at the 
tributary and mass emission stations.  Exceedances of total copper and zinc and dissolved copper 
at Burbank matched those at the mass emission station on nearly every occasion.  In addition, 
diazinon levels exceeded the standard at Burbank Western and the mass emission station on 
February 11, 2003.   
 
5.3.3.4 Verdugo Wash 

Conventional constituents were below WQOs with the exception of cyanide levels during three 
storm samples.   
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Total and fecal coliforms and enterococcus exceeded WQOs during all sampling events except 
one dry season event on January 13, 2004 for total and fecal coliform.  During the wet season, 
total coliform levels ranged from 13,000 to 900,000 MPN/100mL, fecal coliforms ranged from 
11,000 to 500,000 MPN/100mL, and enterococcus ranged from 24,000 to 1,400,000 
MPN/100mL.  Dry season bacteria values were generally lower.  Total coliforms ranged from 
500 to 240,000 MPN/100mL, fecal coliforms ranged from 80 to 500 MPN/100mL, and 
enterococcus ranged from 1,700 to 8,000 MPN/100mL.   
 
General parameters, with the exception of turbidity, met applicable criteria.  Turbidity 
concentrations above water quality criteria during four storm events during 2002-2003.  Values 
ranged from 437.5 to 1740 NTU. 
 
Five metals, including aluminum, copper, lead, nickel, and zinc, exceeded the applicable WQOs 
during some of the storm events.  Total copper concentrations exceeded criteria during all but 
one storm event.  Dissolved copper exceeded the WQO during three storm events.  Total lead 
exceeded objectives during five storm events while dissolved lead only exceeded during two 
storms.  Total aluminum exceeded the WQO during four storms and total zinc exceeded criteria 
during three storms.  Total nickel and dissolved zinc only exceeded objectives during one storm 
event. 
 
Diazinon concentrations only exceeded the WQO during one storm on November 8, 2002.  
Diazinon was detected in six other storm samples; however, concentrations were below 
objectives. No other pesticides were detected in any storm or dry season samples.   
 
Tributary monitoring determined that stormwater from Verdugo Wash delivers some constituents 
of concern to the Los Angeles River mass emission station.  Exceedances of fecal and total 
coliforms and enterococcus WQOs regularly coincided at the two stations.  Verdugo Wash 
contributed to total aluminum, copper, lead, and zinc and dissolved copper exceedances in the 
Los Angeles River.  Of these metals, copper exceedances at Verdugo Wash coincided most 
frequently with exceedances at the mass emission station.  Although rarely occurring at the mass 
emission station, total aluminum and lead exceedances coincided with the only dates these metal 
exceedances were recorded at the Los Angeles River.   
 
5.3.3.5 Arroyo Seco Channel 

Cyanide exceeded objectives during three storm events and one dry weather event.  One 
dissolved oxygen value (4.32 mg/L) during a storm on March 15, 2003 and one pH measurement 
during a dry season event on April 30, 2003 exceeded applicable criteria.  The cause of the low 
DO value is unknown (i.e., BOD and COD values on this date were also low).  The high pH 
value may have been the result of a high rate of photosynthesis by attached algae, as dissolved 
oxygen levels on this date were the highest recorded during 2002-2003.   
 
Total and fecal coliforms and enterococcus exceeded WQOs during all sampling events except 
one dry season event on April 30, 2003 for total and fecal coliform.  During the wet season, total 
coliform levels ranged from 130,000 to 800,000 MPN/100mL, fecal coliforms ranged from 
17,000 to 300,000 MPN/100mL, and enterococcus ranged from 5,000 to 300,000 MPN/100mL.  
Dry season bacteria values were generally lower.  Total coliforms ranged from 1,700 to 11,000 
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MPN/100mL, fecal coliforms ranged from 300 to 1,700 MPN/100mL, and enterococcus ranged 
from 170 to 5,000 MPN/100mL.   
 
General chemistry parameters, with the exception of turbidity, were below the applicable WQOs.  
Turbidity results from the February 2, 2004 storm event and the January 13, 2004 dry season 
event exceeded water quality objectives.  The dry season exceedance was likely due to turbidity 
lingering from the season’s wettest period that occurred earlier in January.   
 
Nitrite-N exceeded the applicable standard during a storm on November 8, 2002.  No other 
nutrients exceeded criteria during the two monitoring years.   
 
Four metals, including aluminum, copper, lead, and zinc, exceeded water quality objectives.  
Total copper exceeded objectives during all but two storm events and one dry weather event.  
Total zinc exceeded criteria during four storm events and total lead and total aluminum exceeded 
objectives during two storm events.  Dissolved copper and zinc only exceeded objectives during 
one storm event.   
 
Diazinon exceeded water quality criteria during two storm events on November 8, 2002 and 
February 25, 2003.  Concentrations were detected during five other storm events and one dry 
weather event; however, concentrations were below the WQO.  No other pesticides were 
detected during any storm or dry weather event.   
 
Tributary monitoring determined that stormwater from the Arroyo Seco Channel may have 
contributed to exceedances of some constituents of concern at the Los Angeles River mass 
emission station.  On April 30, 2003, pH levels above the standard in Arroyo Seco may have 
contributed to the exceedance in the Los Angeles River.  Exceedances of fecal and total 
coliforms and enterococcus WQOs also regularly coincided at the two stations.  Exceedances of 
total copper at Arroyo Seco coincided with those at the mass emission station on almost every 
sampling date; total lead and zinc exceedances coincided on nearly half.  A total aluminum 
exceedance also occurred on the only date (October 31, 2003) that a total aluminum exceedance 
was recorded at the Los Angeles River.   
 
5.3.3.6 Rio Hondo Channel 

Cyanide exceeded water quality objectives during four storm events and three dry weather 
events.  One pH measurement during a dry season event on April 30, 2003 exceeded the Basin 
Plan criteria and one pH measurement during a dry season event on January 13, 2004 was below 
applicable water quality criteria.  The high pH value may have been the result of a high rate of 
photosynthesis by attached algae, as dissolved oxygen measurements over the two monitoring 
periods peaked on this date.   
 
Total and fecal coliforms and enterococcus exceeded WQOs during all sampling events except 
one dry season event on April 30, 2003 and on January 13, 2004 for total coliform.  During the 
wet season, total coliform levels ranged from 130,000 to 1,300,000 MPN/100mL, fecal coliforms 
ranged from 17,000 to 500,000 MPN/100mL, and enterococcus ranged from 13,000 to 300,000 
MPN/100mL.  Dry season bacteria values were generally lower.  Total coliforms ranged from 
2,300 to 50,000 MPN/100mL, fecal coliforms ranged from 40 to 50,000 MPN/100mL, and 
enterococcus ranged from 40 to 2,400 MPN/100mL.   
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General parameters, with the exception of turbidity, met WQOs.  Turbidity levels exceeded 
objectives during two storm events on November 8, 2002 and December 16, 2002. 
 
Four metals, including arsenic, copper, lead, and zinc, exceeded water quality objectives.  Total 
copper exceeded objectives during all but two storm events and two dry weather events while 
dissolved copper exceeded the WQO during one storm event and two dry weather events.  Total 
zinc exceeded the standard during four storms and a dry season event on October 28, 2003.  
Total lead exceeded objectives during two storm events.  Total arsenic and dissolved lead each 
exceeded the WQO during one storm event. 
 
Diazinon exceeded the WQO during three storm events.  Concentrations were detected during 
two other storm events, however concentrations were below objectives.  No other pesticides 
were detected during any storm or dry weather event. 
 
Tributary monitoring determined that stormwater from the Rio Hondo Channel may have 
contributed to exceedances of some constituents of concern at the Los Angeles River mass 
emission station.  On April 30, 2003, pH levels in Rio Hondo above the standard may have 
contributed to the pH exceedance in the Los Angeles River.  Exceedances of fecal and total 
coliforms and enterococcus WQOs also regularly coincided at the two stations.  Exceedances of 
total and dissolved copper at Rio Hondo coincided with the majority of exceedances at the mass 
emission station; total zinc and lead exceedances also coincided, but less frequently.  In addition, 
diazinon levels exceeded the standard at Rio Hondo and the mass emission station on February 
11, 2003.   
 
5.3.4 Trash Monitoring 
 
Trash monitoring surveys were conducted during the 2002-2003 and 2003-2004 storm seasons.  
Nine storm events were monitored during 2002-2003 and eight events were monitored during 
2003-2004.  The sampling results for anthropogenic trash for each year are summarized below.  
Photos for four storm events, including the first storm, are provided in Appendix D, Figures 9-
12.   
 
2002-2003 Sampling Results 
The first storm event of the season, November 7, 2002, produced the most trash, contributing 
42.2% of the total amount collected during the entire season.  Commercial land use was the 
largest contributor during the first storm of the season producing 40% of the total, followed by 
industrial land use which contributed 36% (Figure 5-11).  Open space/parks, high density single 
family residential and low density single family residential contributed 12%, 9%, and 3%, 
respectively.  
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Figure 5-11.  Percent totals for anthropogenic trash per land use collected in the Los 

Angeles River Watershed for the 2002-2003 first storm event. 

 
Based on the total amount of trash collected during the entire 2002-2003 storm season, the 
largest contributors were industrial and commercial land uses producing 46%, and 34%, 
respectively, (Figure 5-12).  Open space/parks and high density single family residential each 
contributed 9%, while low density single family residential produced only 2%.   
 

 

Figure 5-12.  Percent totals for anthropogenic trash per land use collected in the Los 
Angeles River Watershed for the 2002-2003 storm season. 

 
2003-2004 Sampling Results 
The first storm event of the season, October 31, 2003, produced the most trash contributing 
23.6% of the total collected during the entire season.  Commercial land use was the largest 
contributor during the first storm producing 49% of the total.  Industrial land use contributed the 
second largest amount of trash, 27% of the total (Figure 5-13).  High density single family 
residential, open space/parks and low density single family residential contributed 15%, 8% and 
1%, respectively.   
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Figure 5-13.  Relative Contribution by Land Use to Trash Collected in the Los Angeles 
River Watershed During the First Storm Event of 2003-2004. 

 
Industrial land use was the largest contributor of trash over the entire storm season, producing 
43% of the total.  Commercial land use was the second largest contributor producing 31%.  High 
density single family residential and open space/parks each contributed 10% of the total.  Low 
density single family residential produced the least trash among the five monitored land uses (6% 
of the total) (Figure 5-14).   
 

 

Figure 5-14.  Relative Contribution by Land Use to Trash Collected in the Los Angeles 
River Watershed for the Entire 2003-2004 Season. 

 
Trash Monitoring Data Analysis 
 
LACDPW is currently in the third year of the five-year trash monitoring program.  Upon 
completion of the program, a detailed analysis of the trash monitoring data will be performed.   
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5.4 Regional Monitoring Summary 
 
5.4.1 Bioassessment Results/Discussion 
 
Information on the stream bioassessment surveys of October 2003 and October 2004 originally 
appeared in annual monitoring reports submitted to LACDPW (BonTerra 2004, Weston 2005).  
In the discussion below, ratings of the benthic macroinvertebrate communities are based on a 
CFG Southern California Index of Biotic Integrity (IBI) (Ode et al. 2005 (In Press)), a 
quantitative scoring system based on the cumulative value of seven biological metrics.  The 
scoring range is 0-70, and the scores are categorized into qualitative ratings of Very Poor (0-13), 
Poor (14-26), Fair (27-40), Good (41-55), and Very Good (56-70).  Additional individual metrics 
and aspects of species composition are discussed when notable.  Section 10 of this report 
provides more overview and detail of the results from the regional monitoring.   
 
5.4.1.1 Introduction 

Stream bioassessment monitoring sites were established at eight locations in the Los Angeles 
River Watershed.  The locations of the sites are presented in Figure 5-4, and descriptions of the 
sites and the justification for the monitoring location is presented in Table 5-3.  Urban runoff 
influenced monitoring sites were located in five tributaries of the main river channel, including 
Arroyo Seco, Compton Creek, Eaton Wash, and the Zone 1 Ditch.  An additional three sites were 
located in the Los Angeles River; including one site designated a reference site.  Station 6-
Arroyo Seco and Station 10-Eaton Wash were dry during the sampling period in both years, and 
Station 9-Zone 1 Ditch was dry in 2004.  
 

Table 5-3.  Los Angeles River Watershed stream bioassessment monitoring sites.  October 
2003 and 2004. 

Station Receiving Water 
Body Location – Date Coordinates Justification 

6 Arroyo Seco 
Unlined channel 

Upstream of Arroyo Seco 
Spreading Grounds 

N 34º 11.977’ 
W 118º 10.257’ 

Assess impacts in upper to mid 
watershed from residential land 

use; not sampled due to dry 
conditions in 2003 and 2004  

7 Arroyo Seco 
Unlined channel Arroyo Seco at I-134  N 34º 08.686’ 

W 118º 09.987’ 
Assess impacts of residential land 

use 

8 Compton Creek 
Unlined channel 

Compton Creek upstream 
of the confluence with the 

Los Angeles River  

N 33º 50.784’ 
W 118º 12.528’ 

Assess impacts of urban pollution 
in Compton Creek 

9 
Zone 1 Ditch / Whittier 

Narrows Dam 
Unlined channel 

Zone 1 Ditch at Whittier 
Narrows Dam  

N 34º 1.452’ 
W 118º 4.250’ 

Los Angeles County Sanitation 
District baseline site; not sampled 

due to dry conditions in 2004 

10 Eaton Wash 
Unlined channel 

Upstream of Eaton Wash 
Canyon Reservoir at New 

York Drive 

N 34º 10.538’ 
W 118º 5.707’ 

Assess impacts of tributary to Los 
Angeles River; not sampled due to 
dry conditions in 2003 and 2004 

11 Los Angeles River 
Partially lined channel 

Los Angeles River at 
Victory Blvd  

N 34º 09.360’ 
W 118º 17.672’ 

Assess impacts  of adjacent 
equestrian area 

12 Los Angeles River 
Lined channel 

Los Angeles River near 
confluence with Arroyo 

Seco Channel  

N 34º 05.083’ 
W 118º 13.695’ Main river channel 

13 Los Angeles River 
Lined channel 

Los Angeles River 
upstream of Sepulveda 

Dam  

N 34º 10.181’ 
W 118º 28.548’ Upstream reference site 
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5.4.1.2 Benthic Macroinvertebrate Community 

The benthic macroinvertebrate communities at the monitoring sites in the Los Angeles River 
Watershed were all rated Very Poor, with the exception of Station 9-Zone 1 Ditch, which was 
rated Poor.  The total CFG’s Southern California Index of Biotic Integrity scores ranged from 1 
to 20 (Table 5-4).   
 

Table 5-4.  Index of Biotic Integrity and Water Quality Measures of the Los Angeles River 
Watershed. 

Los Angeles River 
Watershed 

Station 6            
Arroyo Seco         

(unlined channel; 
not sampled due to 

dry conditions) 

Station 7            
Arroyo Seco         

(unlined channel) 

Station 8            
Compton Creek   

(unlined channel) 

Station 9            
Zone 1 Ditch         

(unlined channel; 
not sampled in 2004 

due to dry 
conditions) 

Survey Oct-03 Oct-04 Oct-03 Oct-04 Oct-03 Oct-04 Oct-03 Oct-04 

Index of Biotic 
Integrity/ Qualitative 
Rating 

    
11        

Very 
Poor 

9         
Very 
Poor 

1        
Very 
Poor 

3         
Very 
Poor 

20        
Poor   

Water Quality 

Temperature (C)     22.2 15.3 18.9 22.6 23.3   

pH     8.1 8.2 6.7 8.1 8.8   

Specific Conductance 
(ms/cm)     0.940 0.698 0.430 0.596 1.130   

Hardness            
(mg/L CaCO3) 

    NS 244 NS 156 NS   

Dissolved Oxygen 
(mg/l)     9.13 7.89 1.19 7.43 8.65   

 

Los Angeles River 
Watershed 

Station 10           
Eaton Wash         

(unlined channel; 
not sampled due to 

dry conditions) 

Station 11           
Los Angeles River    

(partially lined 
channel) 

Station 12           
Los Angeles River 

(lined channel) 

Station 13           
Los Angeles River 

Reference Site 
(lined channel) 

Survey Oct-03 Oct-04 Oct-03 Oct-04 Oct-03 Oct-04 Oct-03 Oct-04 

Index of Biotic 
Integrity/ Qualitative 
Rating 

    
1         

Very 
Poor 

3         
Very 
Poor 

11       
Very 
Poor 

 9         
Very 
Poor 

2         
Very 
Poor 

7         
Very 
Poor 

Water Quality 
Temperature (C)     23 20 14.4 20.2 27.9 19.9 

pH     8.3 7.8 7.4 8.0 7.4 7.5 

Specific Conductance 
(ms/cm)     1.110 1.090 1.200 1.083 1.220 1.232 

Hardness            
(mg/L CaCO3) 

    NS 208 NS 232 NS 304 

Dissolved Oxygen 
(mg/l)     12.25 13.26 12.12 12.40 7.35 7.56 
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Station 7-Arroyo Seco had IBI scores of 11 (2003) and 9 (2004).  The physical habitat of the site 
was substantially altered and had marginal quality riffles.  The sampling area consisted of a 
short, gravelly riffle bordered by a large pool upstream, and a concrete spillway downstream.  
The benthic community was dominated by the Baetid mayflies Fallceon quilleri in 2003, and 
Baetis in 2004.  Soldier flies (Caloparyphus/Euparyphus complex) were also highly abundant.  
Six different predatory Odonate taxa (dragonflies and damselflies) were collected in the two 
surveys, which was a greater diversity of this Order than any other site in the program.  There 
were no taxa that were highly intolerant to impairment (tolerance value of 0, 1, or 2) collected.  
Water quality measures were moderate, with pH above 8.0 and specific conductance below 1.0.   
 
Station 8-Compton Creek had IBI scores of 1 (2003) and 3 (2004).  The physical habitat of the 
sampling area was very poor in 2003, with very slow current and a sediment substrate, but in 
2004 samples were taken further upstream in a riffle that had good current flow with a stable 
cobble substrate.  This did not have a substantial effect on the macroinvertebrates collected, and 
the community was heavily dominated in both years by Chironomid midges and Oligochaetes.  
The black fly Simulium was collected in relatively high abundance in 2004 only, and this was 
likely due to the difference in substrate and current characters, as Simulium typically colonizes 
hard substrates with fast current. There were no taxa that were highly intolerant to impairment 
collected.  Water quality measures were mostly moderate, although in 2003 the pH was 6.7 and 
the dissolved oxygen was very low at 1.19 mg/l.  Specific conductance was low with values of 
0.430 (2003) and 0.596 (2004).   
 
Station 9-Zone 1 Ditch had an IBI score of 20.  The substrate was man-made and consisted of 
layered granite cobble, which is generally conducive to macroinvertebrate colonization.  The 
source waters for the site (during the dry season) are from the Whittier Narrows Water 
Reclamation Plant operated by the County Sanitation Districts of Los Angeles County.  These 
plants provide tertiary plus nitrification/denitrification treatment followed by inert media 
filtration and disinfection (MEC 2004).  The benthic community was dominated by Chironomid 
midges, while Baetid mayflies (Fallceon quilleri and Baetis) and the caddisfly Hydroptila were 
also highly abundant.  Taxa richness was moderately high for an urban site, with a relatively low 
percent of taxa highly tolerant to impairment (tolerance value 8, 9, or 10).  There were no taxa 
that were highly intolerant to impairment collected.  Water quality measures showed a 
moderately high specific conductance with a value of 1.13 ms/cm.   
 
Station 11-Los Angeles River had IBI scores of 1 (2003) and 3 (2004).  The river channel was 
partially lined with concrete in the sampling area, and some of the habitat was very poor while 
other areas had good cobble/boulder substrate.  The benthic community was dominated by the 
amphipod Hyalella and Chironomid midges in similar numbers in 2003, and was heavily 
dominated by Hyalella in 2004.  There were no EPT taxa (mayflies/stoneflies/caddisflies) 
collected in 2003, but three EPT taxa were collected in 2004.  The site had a high percent of taxa 
that are highly tolerant to impairment (84%) and there were no taxa collected that were highly 
intolerant to impairment.  Water quality measures showed moderately high specific conductance 
with values of 1.110 ms/cm (2003) and 1.090 ms/cm (2004).   
 
Station 12-Los Angeles River had IBI scores of 11 (2003) and 9 (2004).  The river channel was 
fully lined with concrete in the entire sampling area in 2003, but in 2004 the third sample 
transect was located just upstream in a soft bottom area with good cobble substrate.  The benthic 
community was heavily dominated by the amphipod Hyalella and Chironomid midges in similar 
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numbers in both survey years.  The Baetid mayflies Baetis and Fallceon quilleri, as well as 
flatworms were collected in moderate numbers.  Taxa richness was the lowest of the Los 
Angeles River Watershed sites, and there were no taxa collected that were highly intolerant to 
impairment.  Water quality measures (except temperature) were similar to Station 11, and 
showed moderately high specific conductance, with values of 1.200 ms/cm (2003) and 1.083 
ms/cm (2004).   
 
Station 13-Los Angeles River, a designated reference site, had IBI scores of 2 (2003) and 7 
(2004).  The river channel was lined with a concrete/rip rap mix with some loose cobble in the 
sampling area.  The benthic community was heavily dominated by Chironomid midges in 2003, 
and there was an even mix of Chironomids and Hyalella in 2004.  Oligochaetes and Ostracods 
were abundant in 2003, and the Baetid mayflies Baetis and Fallceon quilleri were abundant in 
2004.  Taxa richness was relatively low, and there were no taxa collected that were highly 
intolerant to impairment.  Water quality measures were similar to Stations 11 and 12, and 
showed moderately high specific conductance with values of 1.220 ms/cm (2003) and 1.232 
ms/cm (2004).   
 
5.4.1.3 Relationship of Bioassessment to Constituents of Concern 

Data from the mass emissions stations, summarized in Section 5.3, were used to identify possible 
relationships between constituents of concern and impacts to the benthic macroinvertebrate 
communities.  Additional impairments identified in the 303(d) listing were not considered here 
due to a lack of available recent data.  All of the mass emissions monitoring stations in the Los 
Angeles River Watershed recorded very high levels of bacteria (total and fecal coliform, and 
enterococcus) and while bacteria themselves likely did not directly impact the benthic 
community, they generally indicate other water quality issues such as elevated fine organic 
matter or nutrients that could degrade the system.   
 
Bioassessment Station 7-Arroyo Seco was located upstream of the Arroyo Seco tributary mass 
emissions station TS05 (Figure 5-4).  Since the bioassessment site was located upstream of TS05 
as well as a majority of the city of Pasadena, the TS05 data likely represent significant amounts 
of runoff from the watershed that did not affect the Arroyo Seco bioassessment site.  The benthic 
community in Arroyo Seco was rated Very Poor, and the physical habitat of the sampling area 
was also poor.  Several constituents at the TS05 station exceeded water quality objectives.  
Metals that exceeded WQOs included total aluminum, copper, lead, and zinc and dissolved 
copper and zinc (Appendix F, Table 2).  High concentrations of heavy metals have long been 
known to negatively impact macroinvertebrate communities (e.g., Winner et al. 1980).  Cyanide 
and diazinon also exceeded WQOs.   
 
Bioassessment Station 8-Compton Creek was located upstream of the Los Angeles River mass 
emissions station S10 (Figure 5-4).  Since the bioassessment site was located upstream of S10 in 
a tributary to the main channel of the Los Angeles River, mass emissions data likely represent 
large areas of the watershed that did not affect the Compton Creek bioassessment site.  The 
benthic community in Compton Creek was rated Very Poor, and the physical habitat of the 
sampling area was poor in 2003 and fair in 2004.  Several constituents in the Los Angeles River 
exceeded water quality objectives.  Metals that exceeded WQOs included total aluminum and 
total and dissolved copper, lead, and zinc.  Cyanide, total dissolved solids, and oil and grease 
frequently exceeded water quality objectives.   
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Bioassessment Station 11-Los Angeles River was located downstream of the Burbank Western 
System tributary mass emissions station TS03 (Figure 5-4).  Since the bioassessment site was 
located in the main channel of the Los Angeles River, and the data of TS03 were from an 
upstream tributary, the benthic community was also exposed to constituents from areas of the 
watershed that may not be attributed to the TS03 station.  The benthic community at Station 11 
was rated Very Poor, and the physical habitat of the sampling area was concrete lined.  Several 
constituents at TS03 exceeded water quality objectives.  Metals that exceeded WQOs included 
total aluminum, copper, lead, silver, and zinc, and dissolved copper, lead, and zinc (Appendix F, 
Table 2).  Cyanide exceeded water quality objectives frequently and during the same sampling 
events when cyanide exceedances were recorded in the Los Angeles River.   
 
Bioassessment Station 13-Los Angeles River was located downstream of the Aliso Creek and 
Bull Creek tributary mass emissions stations TS01 and TS02, respectively (Figure 5-4).  Since 
the bioassessment site was located in the main channel of the Los Angeles River, and the data of 
TS01 and TS02 were from upstream tributaries, constituents measured at these stations would 
have affected the Station 13 benthic community.  However, additional unmeasured constituents 
from the Los Angeles River may also have had impacts.  The benthic community at Station 13 
was rated Very Poor, and the physical habitat of the sampling area was concrete lined.  The Aliso 
Creek tributary contributed total and dissolved copper and zinc, diazinon, and a small amount of 
cyanide to the Los Angeles River in exceedances of the WQOs (Appendix F, Table 2).  The Bull 
Creek tributary contributed high turbidity stormwater, as well as total aluminum, copper, lead, 
and zinc, and dissolved copper.  Diazinon was present in half the samples taken in Bull Creek.   
 
Bioassessment Station 12-Los Angeles River was located downstream of five of the tributary 
mass emissions stations, including the four described above plus the Verdugo Wash tributary 
station TS04 (Figure 5-4).  This station contributed additional cyanide, diazinon, and metals 
(total and dissolved copper, lead, and zinc and total aluminum and lead) to the Los Angeles 
River, with a cumulative impact that likely impaired the benthic macroinvertebrate community.   
 
5.4.2 Estuary Sampling Program Results/Discussion 
 
Five stations within the Los Angeles River Estuary, identified as 4142, 4440, 4600, 4788 and 
4856, were monitored under the supervision of SCCWRP in the summer of 2003.  The locations 
of the stations are presented in Figure 5-15.  Samples were analyzed for sediment chemistry, 
sediment toxicity and benthic macroinvertebrate diversity.  The results from these sampling 
events are discussed in the following section and presented in Table 5-5.  The complete list of 
laboratory analytical data results are presented in Appendix E, Table 2.   
 
Currently, there are no universally accepted criteria for assessing contaminated sediments.  
However, SCCWRP decided to utilize Effect Range-Low (ER-L) and Effect Range-Median (ER-
M) values to evaluate the potential for sediment to cause adverse biological effects (Long et al. 
1995).  The guidelines were intended to provide informal (non-regulatory) effects-based 
benchmarks of sediment chemistry data (Long et al. 1998).  Two effects categories have been 
identified:   
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Figure 5-15.  Los Angeles River Estuary Sampling Stations. 
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Table 5-5.  Analytical Results for Constituents Analyzed in the Los Angeles Estuary. 
Los Angeles River Estuary Constituent Units ER-L* ER-M* 4142 4440 4600 4788 4856 

Toxicity         
Mean Eohaustorius Survival %   93 65 76 95 86 
Infauna Community Indices         
Number of species #/0.1 m2   20 43 21 12 16 
Total abundance #/0.1 m2   547 5014 320 283 1387 
Shannon-Wiener diversity    0.97 1.63 1.47 1.40 1.06 
Evenness    0.33 0.43 0.48 0.56 0.38 
Dominance    1 3 2 3 2 
Sediment Size and TOC         
Gravel %   NR 0.23 0.00 0.23 0.00 
Sand %   NR 62.14 17.14 53.94 27.08 
Silt  %   NR 35.49 77.21 44.28 68.97 
Clay %   NR 2.14 5.66 1.57 3.95 
Median size microns   NR 193.74 21.15 80.98 27.33 
Mean size microns   NR 119.12 22.40 121.82 34.84 
TOC %   J0.272 2.458 0.912 1.698 0.884 
Metals mg/kg        
Arsenic mg/kg 8.2 70 0.90 5.29 6.61 1.89 2.07 
Cadmium mg/kg 1.2 9.6 0.23 0.33 1.47 0.36 0.70 
Chromium mg/kg 81 370 5.9 14.5 50.0 14.2 10.8 
Copper mg/kg 34 270 6.7 28.2 61.3 12.7 24.6 
Lead  mg/kg 46.7 220 4.5 33.0 37.2 7.6 19.4 
Mercury mg/kg 0.15 0.71 0.07 0.09 0.13 0.09 0.01 
Nickel mg/kg 20.9 51.6 4.1 10.2 24.8 9.5 9.1 
Silver  mg/kg 1 3.7 0.30 0.23 1.78 0.49 0.16 
Zinc mg/kg 150 410 65.2 98.8 211.0 55.7 101.0 
Pesticides         
Total detectable DDT µg/kg 1.58 46.l 0.0 0.0 278.0 155.6 0.0 
Total detectable chlordane µg/kg 0.6 6 0 0 51.5 30.8 0 
PAHs         
Total detectable PAHs µg/kg 4022 44,800 73 299 8356 5417 458 
PCBs         
Total detectable PCBs µg/kg 22.7 180 0.0 0.0 677.0 491.0 0.0 

Mean ER-M quotient    0.04 0.08 1.62 0.93 0.06 
* Effects Range-Low and Effects Range-Median (Long et al. 1995) 
Chemistry results in bold = exceeds ER-L 
Chemistry results in bold = exceeds ER-M 
Toxicity in bold = identified as moderately toxic (Bight 03 draft report, SCCWRP 2004) 
Toxicity in bold = identified as highly toxic (Bight 03 draft report, SCCWRP 2004) 
Mean ERM-Q in bold = above 0.10 threshold (Long et al. 1998) 
NR = not reported 
J = Estimated value above MDL and below RL 
 
 

ER-L – Effects Range-Low:  concentrations below which adverse biological effects are 
rarely observed; and 

 
ER-M – Effects Range-Median:  concentrations above which adverse biological effects 

are more frequently, though not always observed. 
 
Sediment chemistry data from samples collected from each of the estuaries were compared to the 
ER-L and or the ER-M data (Table 5-5). 
 
In addition, for each estuary ER-M values were used to calculate a mean ER-M quotient (ERM-
Q).  The concentration of each constituent was divided by its ER-M to produce a quotient, or 
proportion of the ER-M equivalent to the magnitude by which the ER-M value is exceeded or not 
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exceeded.  The mean ERM-Q for each embayment was then calculated by summing the ERM-Qs 
for each constituent and then dividing by the total number of ERM-Qs assessed.  ERM-Qs were 
not calculated for constituents below the detection limit and thus were not used in the generation 
of the mean ERM-Q.  The mean ERM-Q thus represents an assessment for each embayment of 
the cumulative sediment chemistry relative to the threshold values.  In this way, the cumulative 
risks of effect to the benthic community can provide a mechanism to compare embayments.  This 
method has been used and evaluated by several researchers (Hyland et al. 1999, Carr et al. 1996, 
Chapman 1996, and Long et al. 1995) throughout the country. 
 
The aggregate approach using an ERM-Q is a more reliable predictor of potential toxicity but 
should not be used to infer causality of specific contaminants.  ER-L and ER-M values were 
originally derived to be broadly applicable and they cannot account for site-specific features that 
may affect their applicability on a more local or regional level.  Local differences in 
geomorphology can result in chemicals being more or less available and therefore more or less 
toxic than an ER-L or ER-M value might indicate.  Additionally, some regions of the country are 
naturally enriched in certain metals and local organisms have become adapted. 
 
Sediment Chemistry.  Sediments were analyzed for four groups of constituents: metals, 
pesticides, PAHs and PCBs.  Four metals, including cadmium, copper, silver, and zinc exceeded 
the ER-L at one station, 4600, within the Los Angeles River Estuary.  Copper and zinc 
exceedances have been consistently observed at the mass emission station, suggesting a possible 
connection between COCs at the mass emission station and within the estuary.  There were 
detections of all other metals at all stations; however, concentrations were below the ER-L and 
ER-M values.   
 
The only pesticides with concentrations above ER-M values were total detectable DDT and total 
detectable chlordane.  Total detectable DDT exceeded the ER-M at two stations, 4600 and 4788, 
with values of 278 and 155.6 µg/kg, respectively.  Total detectable DDT was not detected at the 
other three stations.  Total detectable chlordane exceeded the ER-M at the same two stations, 
with values of 51.5 and 30.8 µg/kg, respectively.  Total detectable chlordane was not detected at 
the other three stations.   
 
Total detectable PAHs exceeded the ER-L at two of the five stations, 4600 and 4788, with 
concentrations of 8,356 and 5,417 µg/kg, respectively.  Total detectable PCBs exceeded the ER-
M at the same two stations with values of 677 and 491 µg/kg, respectively.   
 
Stations 4600 and 4788 had mean ERM-Q values above the 0.10 threshold, with values of 1.62 
and 0.93, respectively.  The other three stations had mean ERM-Q values below 0.10, ranging 
from 0.04 to 0.08.   
 
Two of the stations displayed similar patterns of exceedances in the Los Angeles River Estuary.  
Stations 4600 and 4788 exceeded the ER-M for total detectable DDT, total detectable chlordane, 
total detectable PAHs and total detectable PCBs.  These stations also had the highest mean 
ERM-Q values.  Station 4600 had a few additional exceedances for four metals and it had the 
second lowest mean percent survival of E. estuarius (see below).  Station 4600 was located in the 
middle of the estuary, and station 4788 was located in the upper section of the estuary.   
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Sediment Toxicity.  The mean percent survival of the test organism, E. estuarius, exposed to 
Los Angeles River Estuary sediments ranged from 65 to 95%.  Percent survival was the lowest at 
stations 4440 and 4600 with values of 65% and 76%, respectively.  These values suggest that the 
Los Angeles River Estuary sediments in these areas are highly toxic to the test organisms (Bight 
03 draft report, SCCWRP 2004).  The mean percent survival of E. estuarius at stations 4142, 
4788 and 4856 were 93%, 95% and 86%, respectively, suggesting that the sediments in these 
areas were not toxic to the test organisms.   
 
Benthic Community Structure.  Total abundance ranged from 283 to 5014 organisms/0.1m2 
and the total number of species ranged from 12 to 43 organisms/0.1m2.  Total abundance and 
total number of species were greatest at Station 4440 and lowest at station 4788.  Species 
diversity was highest at station 4440 and lowest at station 4142.  Evenness values ranged from 
0.33 at station 4142 to 0.56 at station 4788.  Dominance values ranged from 1 to 3.   
 
Sediment Size.  Sand and silt were the dominant sediment constituents at four of the stations 
(data was not reported for station 4142).  Sand dominated the sediment composition at stations 
4440 and 4788, followed by silt.  Sediments at stations 4600 and 4856 were dominated by silt, 
followed by sand.  Median grain size ranged from 21.15 to 193.74 microns.  Station 4440 had the 
largest median grain size and the highest TOC content (2.46%).   
 
 
5.5 Conclusions 
 
Water quality monitoring at the mass emission site in the Los Angeles River has identified 
several constituents that persistently exceeded WQOs during the past ten years.  These COCs 
include cyanide, indicator bacteria, copper, lead and zinc.  Other metals, such as aluminum and 
cadmium sporadically exceeded WQOs during the same time period.  Regression analyses 
showed that alkalinity and bicarbonate were the only two constituents with increasing trends 
over the period of record.   
 
Water quality results at the tributary monitoring sites are summarized in Figure 5-16.  Figure 
5-16 displays wet and dry season sampling dates that the Los Angeles River and its tributaries 
were monitored congruently and lists some constituents of concern that exceeded applicable 
standards at the mass emission station.  If tributaries exceeded the standard on a common 
sampling date, they are listed in the table as well.  The table shows that cyanide, bacteria, total 
copper, and total lead exceeded WQOs on nearly every monitoring date and that the exceedances 
occurred at most, if not all tributaries.  The Burbank Western System and the Rio Hondo 
Channel were the tributaries that were associated most frequently with the cyanide exceedances.  
The Verdugo Wash and Rio Hondo were associated with the majority of these exceedances that 
involved metals.  These results are further summarized on Figures 5-17 and 5-18 which represent 
the magnitude of exceedance of the WQO for bacteriological indicators and selected metals, 
respectively. 
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Figure 5-16.  Comparative Summary of Constituents Frequently Exceeding WQOs at Los 
Angeles River and its Tributaries. 

 

Total Coliform Total Copper
Site 11/8/02 12/16/02 2/11/03 3/15/03 10/28/03 1/13/04 10/31/03 12/25/03 1/1/04 Site 11/8/02 12/16/02 2/11/03 3/15/03 10/28/03 1/13/04 10/31/03 12/25/03 1/1/04

S10 (MSE) 1 1 1 1 1 0 1 1 1 S10 (MSE) 1 1 1 1 1 0 1 1 1

TS01 (AC) 1 1 1 1 1 0 1 1 1 TS01 (AC) 1 1 1 1 1 0 1 1 1

TS02 (BC) 1 1 1 1 1 1 1 1 1 TS02 (BC) 1 0 0 1 1 0 1 0 0

TS03 (BW) 1 1 1 1 1 0 1 1 1 TS03 (BW) 1 1 1 1 1 1 1 1 1

TS04 (VW) 1 1 1 1 1 0 1 1 1 TS04 (VW) 1 1 1 1 0 0 1 1 1

TS05 (AS) 1 1 1 1 1 0 1 1 1 TS05 (AS) 1 1 0 1 0 0 1 1 1

TS06 (RH) 1 1 1 1 1 0 1 1 1 TS06 (RH) 1 1 1 1 1 1 1 1 1

Fecal Coliform Total Lead
Site 11/8/02 12/16/02 2/11/03 3/15/03 10/28/03 1/13/04 10/31/03 12/25/03 1/1/04 Site 11/8/02 12/16/02 2/11/03 3/15/03 10/28/03 1/13/04 10/31/03 12/25/03 1/1/04

S10 (MSE) 1 1 1 1 1 0 1 1 1 S10 (MSE) 0 1 1 1 0 0 1 1 1

TS01 (AC) 1 1 1 1 0 0 1 1 1 TS01 (AC) 1 1 0 1 0 0 1 0 0

TS02 (BC) 1 1 1 1 1 1 1 1 1 TS02 (BC) 1 0 0 0 0 0 1 0 0

TS03 (BW) 1 1 1 1 1 0 1 1 1 TS03 (BW) 1 1 0 1 0 0 0 1 0

TS04 (VW) 1 1 1 1 1 0 1 1 1 TS04 (VW) 1 1 1 1 0 0 1 1 0

TS05 (AS) 1 1 1 1 1 1 1 1 1 TS05 (AS) 1 1 0 1 0 0 1 0 0

TS06 (RH) 1 1 1 1 1 1 1 1 1 TS06 (RH) 1 1 0 1 0 1 1 1 1

Enterococcus Total Zinc
Site 11/8/02 12/16/02 2/11/03 3/15/03 10/28/03 1/13/04 10/31/03 12/25/03 1/1/04 Site 11/8/02 12/16/02 2/11/03 3/15/03 10/28/03 1/13/04 10/31/03 12/25/03 1/1/04

S10 (MSE) 1 1 1 1 1 1 1 1 1 S10 (MSE) 0 0 1 0 0 0 1 1 1

TS01 (AC) 1 1 1 1 1 1 1 1 1 TS01 (AC) 1 0 0 1 0 0 1 0 0

TS02 (BC) 1 1 1 1 1 0 1 1 1 TS02 (BC) 0 0 0 0 0 0 1 0 0

TS03 (BW) 1 1 1 1 1 0 1 1 1 TS03 (BW) 1 1 0 1 0 0 0 1 0

TS04 (VW) 1 1 1 1 1 1 1 1 1 TS04 (VW) 1 1 0 0 0 0 1 0 0

TS05 (AS) 1 1 1 1 1 1 1 1 1 TS05 (AS) 1 1 0 0 0 0 1 0 0

TS06 (RH) 1 1 1 1 1 1 1 1 1 TS06 (RH) 0 1 0 1 0 0 1 0 1

Cyanide
Site 11/8/02 12/16/02 2/11/03 3/15/03 10/28/03 1/13/04 10/31/03 12/25/03 1/1/04   Mass Emission Station Exceedance

S10 (MSE) 1 0 1 0 1 1 1 1 1

TS01 (AC) 0 0 0 0 0 0 1 0 0   Tributary Station Exceedance
TS02 (BC) 0 0 0 0 0 0 1 0 0

TS03 (BW) 1 0 1 0 0 1 0 0 1

TS04 (VW) 1 0 0 0 0 0 1 0 1

TS05 (AS) 1 0 0 0 1 0 1 0 1

TS06 (RH) 1 0 1 0 1 1 0 1 1

Wet 02-03 Dry 03-04 Wet 03-04

Wet 02-03 Dry 03-04 Wet 03-04

Wet 02-03 Dry 03-04 Wet 03-04

Wet 02-03 Dry 03-04 Wet 03-04

Wet 02-03 Dry 03-04 Wet 03-04

Wet 02-03 Dry 03-04 Wet 03-04

Wet 02-03 Dry 03-04 Wet 03-04

 
 
AC=Aliso Creek; BC=Bull Creek; BW=Burbank Western System; VW=Verdugo Wash; AS=Arroyo Seco Channel; and RH=Rio 
Hondo Channel 
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Figure 5-17.  Summary of Magnitude of Exceedance of Water Quality Objectives for 

Bacteriological Indicators at the Los Angeles River Tributary Stations. 
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Figure 5-18.  Summary of Magnitude of Exceedance of Water Quality Objectives for 

Selected Metals at the Los Angeles River Tributary Stations. 
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The magnitude of exceedance (Water Quality Ratios) for bacteriological indicators for the 
tributary stations is compared to the mass emission station on Figure 5-17.  The magnitude of 
exceedance is presented at each of the tributary stations based on the ratio of the mean 
concentrations for all the sampling events to date, to the applicable water quality objective.  For 
bacteriological indicators, the magnitude of exceedance of the WQO is similar for all the 
tributaries and the mass emission station.  No one or set of tributaries appear to be a primary 
source of bacterial indicator exceedances based on concentration.  Comparisons of the loadings 
from each tributary are presented in Conclusions Section (Section 12) of this report. 
 
Figure 5-18 presents the magnitude of exceedance (Water Quality Ratios) for the selected metals 
at the tributary stations and the mass emission station.  The metals shown include dissolved 
copper, total copper, total zinc and total lead.  These metals were selected because they were 
consistently detected at concentrations above the WQO in many of the tributaries and the mass 
emission station.  The magnitude of exceedance is presented at each of the tributary stations 
based on the ratio of the mean concentrations for all the sampling events to date, to the 
applicable water quality objective.  For these metals, the magnitude of exceedance of the WQO 
is relatively lower at the furthest upstream locations of Aliso Creek and Bull Creek stations 
compared to downstream tributaries.  Exceedances of the WQO for the selected metals was 
greatest at the mass emissions station which is located well downstream of any of the tributary 
stations, and therefore receives the greatest amount of overall contributions.  The tributary 
stations that had higher magnitude of exceedances are located at relatively larger subwatersheds 
with a significant proportion of the watershed urbanized.  Comparisons of the loadings from each 
tributary are presented in Conclusions Section (Section 12) of this report. 
 
Trash monitoring during the 2002-2003 and 2003-2004 storm seasons identified the amounts of 
trash flowing into the storm drain system by contributing land use in the Los Angeles River 
Watershed.  For both seasons, the first storm event of the season produced the most amount of 
trash.  Commercial land use was largest contributor of trash, followed by industrial for the first 
storm of both storm seasons.  Based on results for each storm season, industrial land use was the 
largest contributor of trash, followed by commercial land use.  Low density single family 
produced the least amount of trash during both storm seasons.   
 
Stream bioassessment monitoring surveys were conducted in October 2003 and October 2004.  
Bioassessment monitoring sites were located at eight monitoring reaches in the Los Angeles 
River Watershed to assess biological integrity and to detect biological trends and responses to 
pollution in receiving waters throughout the region.  Three of the sites were located in the main 
channel of the Los Angeles River, and five of the sites were located in tributaries, including 
Arroyo Seco, Compton Creek, Eaton Wash, and the Zone 1 Ditch.  Two of the sites, Station 6-
Arroyo Seco and Station 10 Eaton Wash were dry in both of the survey years, and one site, 
Station 9-Zone 1 Ditch, was dry in 2004.  The benthic macroinvertebrate communities of all of 
the sites in the Los Angeles River Watershed had Index of Biotic Integrity scores between 1 and 
20, and quality ratings of Very Poor and Poor.  Station 9-Zone 1 Ditch was the highest rated site 
in the Watershed, and was the only site rated Poor.  Station 13-Los Angeles River, which was 
designated as an upstream reference site, had IBI scores of 2 and 7 and was rated Very Poor.   
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The Los Angeles River Estuary was monitored to estimate the extent and magnitude of 
ecological change in the SCB and to determine the mass balance of pollutants that currently 
reside within the SCB.  Sediments from five stations within the estuary were analyzed for 
chemistry, toxicity and benthic macroinvertebrate diversity.  The results of the chemistry 
assessment indicated that four metals were detected above ER-L values at one station.  Total 
detectable PAHs exceeded the ER-L at two stations, and total detectable DDT, total detectable 
chlordane and total detectable PCBs exceeded the ER-M at two stations within the estuary.  
These two stations had mean ERM-Q values above the 0.10 threshold.  Sediment toxicity was 
determined to be highly toxic to the test organisms at these two stations.   
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6.0 DOMINGUEZ CHANNEL WATERSHED MANAGEMENT AREA 
 
6.1 Watershed Description 
 
6.1.1 Watershed Land Use, Percent Impervious, and Population 
 
The Dominguez Channel Watershed Management Area is dominated by urban land uses such as 
residential, industrial, commercial, and transportation, which together comprise 85% of the land 
area (Figure 6-1).  The water land use category includes the Los Angeles and Long Beach 
Harbors.  The distribution of land use patterns appears to be a mixed patchwork of residential, 
commercial, and industrial (Figure 6-2).  The eastern portion of the watershed near the 
Dominquez Channel has a high concentration of industrial land uses.  Very little vacant and open 
spaces are present in the watershed.   
 
The average impervious area of the Dominguez Watershed is estimated to be 59% based on 
assumptions of impervious areas in each land use type.  This is the highest ratio of impervious 
land in the six Watershed Management Areas.   
 
The highest population density in the Dominguez Channel WMA appears to be above the mass 
emission station in the communities of Inglewood and Hawthorne (Figure 6-3). 
 

Residential
41%

Industrial
17%

Commercial and Public
14%

Transportation and 
Utilities

13%

Water
6%

Vacant
4%

Open Space and 
Recreation

3%
Mixed Use

1%
Agriculture

1%

 
Figure 6-1.  Land Use Percentages in the Dominguez Channel WMA. 
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Figure 6-2.  Land Use Distribution in the 
Dominguez Channel Watershed. 
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Figure 6-3.  Population Density in the 
Dominguez Channel WMA. 
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6.1.2 Hydrology and Monitoring Stations 
 
The Dominguez Channel Watershed drains an area of approximately 133 square miles in 
southwestern Los Angeles.  The watershed is composed of two hydrologic subunits.  The two 
subunits drain primarily via an extensive network of underground storm drains.  The northern 
subunit drains into the Dominguez Channel while the southern subunit drains directly into the 
Los Angeles and Long Beach Harbor Area.  The headwaters of the Dominguez Channel consist 
of an underground storm drain system which daylights approximately 0.25 miles north of the 
Hawthorne Municipal Airport.  The Dominguez Channel drains approximately 62 percent of the 
watershed before discharging to Los Angeles Harbor.   
 
The mass emission station, S28, is located near the center of the watershed management area and 
upstream of the one bioassessment station in the watershed (Figure 6-4).   
 
Figure 6-5 displays how sampling events in 2004-2005 coincided with daily rainfall or extended 
dry periods.  The figure shows that all daily rainfall totals were below 2.5 inches. All wet 
weather monitoring events occurred during storms having less than 1.5 inches of rain.  The 
wettest period was in late December and early January.  The dry event at the mass emission 
station had an antecedent dry period of 18 days, discounting storm events with less than 0.05 
inches of rain.   
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Figure 6-4.  Watershed Hydrology and 
Monitoring Stations in the Dominguez 

Channel Watershed.
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Daily Rain Totals and Sampling Events in the Dominguez Channel Watershed

10
/2

6/
04

10
/1

7/
04

12
/0

5/
04

11
/1

6/
04

01
/0

7/
05

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0
10

/1
/2

00
4

11
/1

/2
00

4

12
/1

/2
00

4

1/
1/

20
05

2/
1/

20
05

3/
1/

20
05

4/
1/

20
05

D
ai

ly
 R

ai
n

S28
S28
(Dry)

S28 S28 S28
S28
(Dry)

3/
9/

05

 
Figure 6-5.  Daily Rainfall and Sampling Events during 2004-2005 at Dominguez Channel. 

 
 
 
The most intense rainfall occurred in the northern part of the watershed (Figure 6-6).  The mass 
emission station near the center of the watershed would capture most of the resulting flow 
generated by this rainfall.  
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Figure 6-6.  Distribution of Rainfall in 
Dominguez Channel Watershed during 
Monitored Storm Events in 2004-2005. 
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6.2 Flow Monitoring 
 
Figure 6-7 shows a historical flow volume record of monitored storms at the Dominguez 
Channel monitoring station.  Monitored flow (green bars) represents the amount of storm flow 
that is represented in the mass emission station composite sampling.  Total flow (blue bars) 
represents the total amount of storm flow over the entire storm event.  Note that the highly 
variable flow volume appears on a log scale.   
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Figure 6-7.  Monitored Storm Flow Volumes on the Dominguez Channel. 

 
 
6.3 Core Stormwater Monitoring Summary 
 
6.3.1 Mass Emissions 
 
Four wet weather events and two dry weather events were monitored at the Dominguez Channel 
mass emission station during the 2004-2005 monitoring period.  Sampling occurred during 
storms on October 17 and 26, December 5, 2004 and January 7, 2005.  The dry weather events 
were sampled on November 16, 2004 and March 9, 2005.  The results from these sampling 
events are discussed in Section 6.3.1.1 and presented in Appendix C, Table 4.  Highlighted cells 
in Table 4 represent concentrations exceeding respective water quality objectives.  This 
discussion presents the results based on groups of constituents (general chemistry, nutrients, 
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bacterial indicators, metals, semi-volatiles and PCBs, and pesticides and herbicides).  Wet 
weather data for each group of constituents are reviewed and presented first, followed by a brief 
comparison of the dry weather results.  Section 6.3.1.2 presents a summary of the historical data 
collected at this station and trend analyses performed on the water quality data.  Section 6.3.1.3 
lists the constituents of concern for this drainage.   
 
6.3.1.1 2004-2005 Results 

Three general chemistry constituents exceeded WQOs at least once during the 2004-2005 
monitoring season, including cyanide, pH and chloride (Appendix C, Table 4).  The pH value 
was below the Basin Plan criterion of 6.5 during two storm events.  Chloride exceeded the Basin 
Plan criterion during both dry weather events with values of 171 mg/L. Cyanide exceeded the 
Ocean Plan WQO during one wet weather sampling event.  Oil and grease was detected during 
one wet weather sampling event; however, concentrations were below water quality objectives.  
 
Comparing the four samples collected during storm events, many of the general chemistry 
constituents had maximum concentrations during the first storm of the season on October 17, 
2004.  These included all the major ions that comprise TDS, as well as, alkalinity, hardness, 
COD, BOD, turbidity, TSS and VSS, and MBAS.  TDS and the major ions, however, were 
measured in greater concentrations in the dry weather sample.  This is not uncommon because 
rainfall tends to dilute the levels of these ions during the wet season.   
 
Nutrients were also measured in greatest concentrations during the first storm of the season.  
This is not surprising, since nutrients are often associated with particulate matter, and TSS levels 
also peaked during the first storm.  Nutrients were detected in all wet and dry weather samples, 
however none exceeded WQOs.   
 
Indicator bacteria densities exceeded water quality objectives during all four stormwater events.  
On December 5, 2004, fecal coliform densities were equal to total coliform densities, suggesting 
a possible sewage source.  Although indicator bacteria densities in the dry weather samples were 
two orders of magnitude lower compared to wet weather samples, fecal coliform and 
enterococcus densities still exceeded WQOs.  Fecal coliforms exceeded objectives during both 
dry weather events and enterococcus exceeded criteria during one dry weather event.  Fecal 
streptococcus densities were similar to enterococcus densities during all sampling events.  
 
Four metals, including aluminum, copper, lead and zinc exceeded water quality objectives during 
at least two sampling events.  Total aluminum exceeded the WQO during two storm events and 
total copper, lead and zinc exceeded WQOs during all storm events.  Dissolved copper and zinc 
also exceeded WQOs during all storm events.  Dissolved lead exceeded objectives during one 
storm event.  Total copper was the only metal to exceed water quality criteria during both dry 
weather events. 
 
Dissolved aluminum, total and dissolved beryllium, dissolved cadmium, hexavalent chromium, 
dissolved manganese, mercury, silver, and thallium were not detected in any wet weather or dry 
weather samples collected.  Total and dissolved selenium were not detected in any stormwater 
sample, but each was detected in both dry weather samples.  Dissolved iron was only detected in 
the stormwater sample collected on January 7, 2005.   
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None of the semi-volatile organics, PCBs or herbicides were detected in any of the wet weather 
samples collected during the 2004-2005 monitoring season.  Bis (2-Ethylhexl) phthalate was 
detected during the last dry weather event with a concentration of 13.60 µg/L.  Diazinon was the 
only pesticide detected and concentrations were above water quality objectives during one storm 
event.  Diazinon was detected in two other storm events and in one dry weather sample; 
however, concentrations were below the Basin Plan criteria.   
 
6.3.1.2 Historical Review 

Table 6-1 presents annual means for the constituents that were monitored from 2001 to 2005 
with the appropriate water quality objectives.  Each observation was compared to the lowest 
applicable WQO from the Basin Plan, Ocean Plan, or the California Toxic Rule (CTR) and those 
above the WQO were highlighted.  Water quality objectives for metals are hardness dependent.  
Metal concentrations were determined using a mean hardness value; however, individual events 
show specific hardness for that particular event.  Therefore, results for individual events may 
show different results that may be less than water quality objectives.  Individual events for each 
year are presented in the annual reports.   
 
The yellow-highlighted cells in Table 6-1 indicate that a constituent’s detection limit is greater 
than the WQO.  For statistical analyses, one-half the detection limit is used in place of a non-
detect result.  Therefore, annual means generated from values highlighted in yellow may be 
misrepresentative of actual concentrations. For example, Table 6-1 suggests total mercury and 
total thallium have consistently exceeded WQOs.  However, of all the individual samples 
collected during the past 4 years, total mercury has only been detected once and thallium has 
never been detected.  In addition, the Ocean Plan applies specifically to discharges to the ocean 
and not to discharges to enclosed bays, estuaries or inland waters.  The Ocean Plan criteria were 
intended for ocean water samples representative of the discharge area after initial dilution has 
been completed (SWRCB 2001).  Therefore, applying the Ocean Plan criteria to stormwater 
samples from the Dominguez Channel is intended only to put the data into context and 
interpreting these results should be done with caution.  Concentrations for these constituents 
were not considered as exceedances. 
 
Table 6-1 also presents frequency and mean magnitude of exceedance ratios for each constituent.  
The frequency ratio was determined by dividing the total number of years a constituent was 
analyzed into the number of times the mean value of a constituent exceeded the WQO.  The 
mean magnitude of exceedance was determined by dividing the WQO for a constituent into the 
constituents mean value for each year, then calculating the average magnitude of exceedance.  A 
frequency ratio greater than 0.5 (50%) and a mean exceedance ratio greater than 1.0 were used as 
the criteria for determining whether a given parameter should be considered as a COC.  
 
Blue highlighted cells in Table 6-1 represent exceedances of water quality objectives; yellow 
cells represent constituents in which the detection limits were above water quality objectives and 
were not considered exceedances; orange cells represent a frequency ratio greater than 0.5 (50% 
exceedance) and a mean exceedance ratio greater than 1.0.   
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Table 6-1.  Annual Mean Concentration for Constituents Measured at the Dominguez 
Channel Mass Emission Site, 2001 to 2005. 

 

Constituent Units 
Lowest 
WQO1 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
General 

Alkalinity mg/l   36.9 54.7 60.9 58.5 0.0   
Bicarbonate mg/l   45.0     83.6 0.0   
BOD mg/l   16.3 17.5 8.5 12.2 0.0   
Calcium mg/l   13.1     24.7 0.0   
Carbonate mg/l   1     1 0.0   
Chloride mg/l 150 20.5 59.8 48.9 45.5 0.0 0.3 
COD mg/l   43.7 55.5 29.1 40.4 0.0   
Cyanide mg/l 0.004 0.01 0.01 0.01 0.22 1.0 15.0 
Dissolved Oxygen mg/l <5   9.08 9.83 10.54 0.0 0.5 
Fluoride mg/l 2.2 0.17 0.23 0.23 0.16 0.0 0.1 
Hardness mg/l   49.6 107.2 99.2 92.7 0.0   
Magnesium mg/l   4.08     7.56 0.0   
MBAS mg/l   0.15 0.10 0.06 0.12 0.0   
Oil and Grease mg/l   3.80 2.30 2.18 2.32 0.0   
pH   6.5/8.5 6.78 7.89 7.18 6.77 0.0   
Potassium mg/l   3.56     4.06 0.0   
Sodium mg/l   19.9     35.1 0.0   
Specific Conductance umhos/cm   201 424 356 350 0.0   
Sulfate mg/l 350 14.7 34.7 35.3 27.4 0.0 0.1 
Total Dissolved Solids mg/l 1500 138.0 272.0 223.6 200.0 0.0 0.1 
Total Organic Carbon mg/l   18.7 12.2 6.2 11.4 0.0   
Total Phenols mg/l   0.05 0.05 0.05 2 0.0   
Total Suspended Solids mg/l   70.0 269.2 67.6 109.8 0.0   
Turbidity ntu 225 44.9 23.6 9.6 19.1 0.0 0.1 
Volatile Suspended Solids mg/l   19.0 42.1 25.8 40.0 0.0   

Nutrients 
Ammonia mg/l   0.58     0.64 0.0   
Dissolved Phosphorus mg/l   0.23 0.27 0.16 0.21 0.0   
Kjeldahl-N mg/l   3.04 1.96 1.33 2.95 0.0   
NH3-N mg/l   0.48 0.88 0.27 0.52 0.0   
Nitrate mg/l   2.20 2.94 3.84 4.32 0.0   
Nitrate-N mg/l 10 0.50 0.70 0.87 0.97 0.0 0.1 
Nitrite-N mg/l 1 0.14 0.12 0.20 0.14 0.0 0.2 
Total Phosphorus mg/l   0.26 0.32 0.18 0.32 0.0   

Indicator Bacteria 
Fecal Coliform mpn/100ml 400 5,500 128,730 20,060 71,960 1.0 141.4 
Enterococcus mpn/100ml 104 20,500 75,145 182,580 294,160 1.0 1375.9 
Fecal Streptococcus mpn/100ml   23,500 125,283 238,380 294,160 0.0   
Total Coliform mpn/100ml 10,000 295,000 187,583 35,500 265,800 1.0 19.6 

Metals 
Dissolved Aluminum ug/l   50 50 50 50 0.0   
Dissolved Antimony ug/l   2.00 2.33 1.66 2.14 0.0   
Dissolved Arsenic ug/l   1.75 2.15 2.38 1.90 0.0   
Dissolved Barium ug/l   23.6     30 0.0   
Dissolved Berylium ug/l   0.5 0.5 0.5 0.5 0.0   
Dissolved Boron ug/l   121     191 0.0   
Dissolved Cadmium ug/l 1.3-2.4 0.50 0.53 0.50 0.50 0.0 0.3 
Dissolved Chromium ug/l 36.8-69.2 1.5 2.0 2.9 1.4 0.0 0.0 
Dissolved Chromium +6 ug/l   5.0 5.0 5.0 5.0 0.0   
Dissolved Copper ug/l 4.9-9.5 15.1 12.1 9.6 13.1 1.0 1.7 
Dissolved Iron ug/l   50.0 220.5 71.4 110.0 0.0   
Dissolved Lead ug/l 1.2-2.7 2.5 1.8 2.2 2.9 0.5 1.2 
Dissolved Manganese ug/l   50.0     50.0 0.0   
Dissolved Mercury ug/l   0.50 0.50 0.50 0.50 0.0   
Dissolved Nickel ug/l 28.8-55.2 3.95 5.38 2.77 4.54 0.0 0.1 
Dissolved Selenium ug/l   2.50 2.13 2.06 2.55 0.0   
Dissolved Silver ug/l   0.5 0.5 0.5 0.5 0.0   
Dissolved Thallium ug/l   2.5 2.5 2.5 2.5 0.0   
Dissolved Zinc ug/l 64.7-124.3 109.0 61.1 62.6 89.5 0.3 0.9 
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Table 6-1.  Annual Mean Concentration for Constituents Measured at the Dominguez 
Channel Mass Emission Site, 2001 to 2005. 

 

Constituent Units 
Lowest 
WQO1 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
Total Aluminum ug/l 1000 50.0 301.0 323.0 793.2 0.0 0.4 
Total Antimony ug/l 6 2.7 2.5 1.9 2.6 0.0 0.4 
Total Arsenic ug/l 32 1.75 2.55 2.39 2.04 0.0 0.1 
Total Barium ug/l   36     55.7 0.0   
Total Beryllium ug/l 4 0.5 0.5 0.5 0.5 0.0 0.1 
Total Boron ug/l   144     460 0.0   
Total Cadmium ug/l 1.4-2.6 0.5 0.6 0.5 0.5 0.0 0.2 
Total Chromium ug/l 50 2.8 8.0 6.5 4.7 0.0 0.1 
Total Chromium +6 ug/l     5.0 5.0 5.0 0.0   
Total Copper ug/l 5.1-9.9 38.1 22.6 19.9 38.8 1.0 4.1 
Total Iron ug/l   188 542 528 1196 0.0   
Total Lead ug/l 1.3-3.5 2.5 5.2 4.6 11.0 1.0 2.2 
Total Manganese ug/l   50.0     61.6 0.0   
Total Mercury ug/l 0.16 0.5 0.5 0.4 0.5 1.0 3.0 
Total Nickel ug/l 28.8-55.3 5.1 11.0 4.8 7.6 0.0 0.2 
Total Selenium ug/l 60 2.5 2.3 2.1 2.5 0.0 0.0 
Total Silver ug/l 2.8 0.5 0.5 0.5 0.5 0.0 0.2 
Total Thallium ug/l 2 2.5 2.5 2.5 2.5 1.0 1.3 
Total Zinc ug/l 66-127 109 102 94 171 0.5 1.2 

Pesticides 
Diazinon ug/l 0.08 0.28 0.08 0.03 0.06 0.5 1.4 
Prometryn ug/l     1 1 1 0.0   
1 WQO for metals are hardness dependent and were based on minimum hardness by year. 
2Mean Exceedance Ratio calculated using annual mean concentrations reported up to four significant figures.  Ratio shown may not exactly equal ratio of mean 
values shown in table due to rounding of presented means. 
Blue = WQO Exceedances; Yellow = DL above WQO; Orange = Frequency ratio > 0.5, Mean exceedance > 1.0. 

 
 
Annual mean concentrations of each constituent for 2004-2005 are similar to annual mean 
concentrations measured in previous years (Table 6-1).  The Dominquez Channel mass emission 
site was established for the 2001-2002 monitoring season, therefore the historical data record 
only contains 3 years of data previous to the 2004-2005 monitoring season.  Annual means of 
cyanide, indicator bacteria, total and dissolved copper, and total lead have exceeded WQOs 
during all four years.  Total zinc and dissolved lead have exceeded water quality objectives 
during two years.  The annual mean concentration of dissolved zinc has exceeded the water 
quality objective only during the 2001-2002 monitoring season.  The annual mean concentration 
of diazinon has been above the WQO during two monitoring years.   
 
Regression analyses were performed on the annual mean concentrations of all the stormwater 
constituents monitored since 2001-2002 to determine if any of the constituents had a 
significantly increasing or decreasing trend.  In the Dominguez Channel, only one constituent 
was found to have a significantly increasing trend in annual means.  Total lead has increased 
from 2.5 mg/L in 2001-2002 to an annual mean of 11.0 mg/L in 2004-2005 during the wet 
season (Figure 6-8). 
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Figure 6-8.  Scatterplot and Trend for Total Lead at the Dominguez Channel Mass 
Emission Site, 2001 to 2005. 

 
 
6.3.1.3 Constituents of Concern 

The constituents of concern for Dominguez Channel are shown in Figure 6-9 and Table 6-2. A 
constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio 
exceeds 1.0 (see Section 6.3.1.2 for an explanation of how frequency ratios and mean 
exceedance ratios are derived).  Therefore, COC’s as they are designated in this report serve as 
flags for water quality managers and should not be used for other purposes such as regulatory 
compliance.  
 
At the mass emission site in Dominquez Channel, the constituents of concern included cyanide, 
indicator bacteria, copper, lead, zinc and diazinon.  Enterococcus densities had the highest 
exceedance ratio (1375.9).  The mean exceedance ratios for fecal and total coliform were 141.4 
and 19.6, respectively.  Total copper and lead consistently have been measured at concentrations 
over 10 times their WQOs.  Total zinc had a mean exceedance ratio of 1.2.  Dissolved copper 
and lead had mean exceedance ratios of 1.7 and 1.2, respectively.  Based on the 2004-2005 
monitoring data, only dissolved zinc of the COCs identified indicated a “first flush” phenomena 
in that the highest concentrations were observed in the first storm event sample. 
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Figure 6-9.  Mean Exceedance Ratio for Constituents Frequently Exceeding WQOs at the 

Dominguez Channel Mass Emission Site. 
 
 
Cyanide had a mean exceedance ratio of 15.0 and was identified as a COC; however, it is not 
included in Figure 6-9 as the graph focuses on indicator bacteria, metals and diazinon.  The 
origin of cyanide detected in the stormwater samples can be from a number of potential 
anthropogenic and natural non-point sources.  It is assumed that potential industrial point sources 
are regulated under their own individual NPDES permit.  Stormwater runoff from metal plating 
and finishing operations can be source of cyanide.  Non-point sources of cyanide may include 
pesticide use.  The largest likely source of cyanide in the WMA is air-borne deposition from 
motor vehicle emissions.  The amount of cyanide that could be released to the environment from 
natural sources is comparatively low. Potential natural sources of cyanide include incomplete 
combustion from forest fires, decomposition of plant material and fungi.  Water concentrations 
of cyanide tend to breakdown within days, but may bind to organic matter in sediments carried 
by stormwater and remain more persistent (www.eco-usa.net, www.dsf.health.state.pa, 
www.cynaidecode.org, www.npi.gov). 
 
Total mercury and total thallium have exceeded water quality objectives since 2001-2002 (Table 
6-1).  However, it should be noted that the detection limits for these constituents are greater than 
the water quality objectives.  Therefore, these constituents were not identified as COC’s because 
exceedances could not be determined.  
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Table 6-2 summarizes the constituents of concern identified by the mass emission data and 
compares them to the pollutants on the 303(d) list for Dominguez Channel.  Constituents 
indicating increasing trends are also shown in Table 6-2.  The first column of Table 6-2 lists 
constituents of concern as determined from the integrated data set of annual mean values; the 
second column lists constituents that show an increasing trend (Figure 6-8) even though 
concentrations may be below water quality objectives; and the third column is presented for 
comparison purposes and provides constituents that are 303(d) listed. 
 
Dominguez Channel has been 303(d) listed for numerous nutrients, metals and organics, which 
have impaired its water quality, sediment quality and biological community.  Water quality is 
listed for high levels of ammonia, copper and elevated coliform densities.  Sediment quality is 
impaired due to chromium, zinc, DDT and PAHs.  Tissue samples have been degraded because 
of aldrin, chlordane, DDT, dieldrin, PCBs and lead.   
 

Table 6-2.  Constituents of Concern, Increasing Trends and Comparison to 303(d) List in 
Dominguez Channel. 

Constituent 

Constituents of Concern 
Based on 

Mass Emission Data 
Frequency/Magnitude 

Constituents Indicating 
Increasing Trend Comparison to 303 (d) List 

Cyanide X   
Enterococcus X   
Fecal Coliform X  X 
Total Coliform X  X 
Ammonia   X 
Total Copper X  X 
Total Lead X X X  
Total Zinc X  X 
Dissolved Copper X  X 
Dissolved Lead X  X 
Dissolved Zinc   X 
Diazinon X   
Chromium   X 
DDT   X 
PAH’s   X 
Aldrin   X 
Chlordane   X 
Dieldrin   X 
PCB’s   X 
 
The water quality samples collected at Dominguez Channel substantiate several of these listings. 
Monitoring has recorded concentrations above the WQO for cyanide, indicator bacteria, copper, 
lead, zinc and diazinon.  Metals tend to bind to suspended solids which will settle on the channel 
bottom when the storm flows recede following a storm.  Therefore, the elevated levels of these 
metals in the water column are likely contributing to the higher sediment concentrations and may 
be more available to organisms that live and feed within the sediment.  However, cyanide and 
diazinon have been identified as COCs but are not included on the 303(d) list.  Alternatively, 
ammonia, chromium, aldrin, chlordane, dieldrin, PCBs, PAHs, and DDT are included on the 
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303(d) list, however concentrations of these constituents in the Dominguez Channel have either 
not been detected or have been consistently below WQOs. 
 
6.3.2 Water Column Toxicity Monitoring 
 
Samples collected from the Dominguez Channel mass emission site were analyzed for toxicity to 
Ceriodaphnia dubia survival and reproduction and sea urchin fertilization.  Samples from each 
monitoring period since 2002-2003 were used in the bioassays.  Composited wet (or storm) and 
dry weather event samples were tested for toxicity.   
 
Water column toxicity monitoring found that stormwater sampled from the Dominguez Channel 
mass emission station on October 17 and 26, 2004 inhibited the survival of C. dubia and the 
reproductive success of sea urchins.  Reproductive success of C. dubia was not affected during 
either of these dates.  Dry weather samples collected during 2004-2005 affected C. dubia 
reproduction and sea urchin fertilization.     
 
Toxicity monitoring conducted prior to the 2004-2005 season determined that stormwater from 
the Dominguez Channel collected during 2002-2003 affected C. dubia survival and reproduction.  
Stormwater and dry weather samples collected during 2003-2004 only inhibited sea urchin 
fertilization.  
 
In 2002-2003, TIEs identified the toxic pollutant in stormwater as one or more non-polar organic 
compounds, cationic metals, and metabolically-activated organophosphates.  In 2003-2004 the 
toxic pollutant in stormwater was believed to be a volatile compound.   
 
Further discussion of toxicity results and inter-relationships on a cross-watershed basis is 
presented in Section 10.  Due to the limited data-set on a watershed basis, the inter-relationship 
discussion is presented on regional basis in Section 10.  Correlations between toxicity results 
with COC are discussed in section 10 using the results from all the watersheds.   
 
6.3.3 Trash Monitoring 
 
Photos were taken at the Dominguez Channel mass emission station after four storms, including 
the first storm event of the season for each year.  Photos from the 2004-2005 storm season are 
provided in Appendix D, Figures 13-16.  
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6.4 Regional Monitoring Summary 
 
6.4.1  Bioassessment Results/Discussion 
 
Information on the stream bioassessment surveys of October 2003 and October 2004 originally 
appeared in annual monitoring reports submitted to LACDPW (BonTerra 2004, Weston 2005).  
In the discussion below, ratings of the benthic macroinvertebrate communities is based on a CFG 
Southern California Index of Biotic Integrity (IBI) (Ode et al. 2005 (In Press)), a quantitative 
scoring system based on the cumulative value of seven biological metrics.  The scoring range is 
0-70, and the scores are categorized into qualitative ratings of Very Poor (0-13), Poor (14-26), 
Fair (27-40), Good (41-55), and Very Good (56-70).  Additional individual metrics and aspects 
of species composition are discussed when notable.  Section 10 of this report provides more 
overview and detail of the results from the regional monitoring.   
 
6.4.1.1 Introduction 

Stream bioassessment monitoring was conducted at one site in the Dominguez Channel 
Watershed.  The location of the site is presented in Figure 6-4, and a description of the site and 
the justification for the monitoring location is presented in Table 6-3.  The site was located in the 
main stem of Dominguez Channel at the Vermont Avenue over crossing, in a fully concrete-
lined channel.  Field biologists noted the presence of a thick blue-green algae film on the 
substrate with an organic odor. 
 

Table 6-3.  Dominguez Channel stream bioassessment monitoring site.   
October 2003 and 2004. 

Station Receiving Water 
Body Location Coordinates Justification 

19 Dominguez Channel 
Lined channel 

Dominguez Channel and 
Vermont Ave  

N 33º 52.257’ 
W 118º 17.418’ 

Original location relocated 
due to tidal influence 

 
 
6.4.1.2 Benthic Macroinvertebrate Community 

The benthic macroinvertebrate community at Dominguez Channel was rated Very Poor, with 
total CFG’s Southern California Index of Biotic Integrity scores of 3 (2003) and 6 (2004) (Table 
6-4).  Chironomid midges and Oligochaetes were the dominant organisms in both years.  The 
highly tolerant snail Physa was present in high numbers in 2003, but not in 2004.  The majority 
of taxa at the site consisted of Dipteran taxa (true flies), including Psychoda, which is highly 
tolerant of organic pollution (Usinger 1956).  Values for pH were above 9.0 in both surveys, 
while specific conductance was relatively low, with readings of 0.670 ms/cm and 0.683 ms/cm.   
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Table 6-4.  Index of Biotic Integrity and Water Quality Measures of the Dominguez 
Channel Watershed. 

Dominguez Channel 
Watershed 

Station 19              
Dominguez Channel       

(lined channel) 

Survey Oct-03 Oct-04 
Index of Biotic Integrity/ 
Qualitative Rating 

3          
Very Poor 

6            
Very Poor 

Water Quality 
Temperature (C) 23.8 27.5 
pH 9.2 9.0 
Specific Conductance (ms/cm) 0.670 0.683 
Hardness (mg/L CaCO3) NS 336 
Dissolved Oxygen (mg/l) 14.65 14.02 

 
 
6.4.1.3 Relationship of Bioassessment to Constituents of Concern 

Data from the mass emissions stations, summarized in Section 6.3, were used to identify possible 
relationships between COCs and impacts to the benthic macroinvertebrate communities.  
Additional impairments identified in the 303 (d) listing were not considered here due to a lack of 
available recent data.   
 
Bioassessment Station 19-Dominguez Channel was located in close proximity to the Dominguez 
Channel mass emissions station S28 (Figure 6-4).  The benthic community was rated Very Poor, 
and the physical habitat in this stream reach was also poor.  Identified COCs included total and 
dissolved metals including copper, lead and zinc (Table 6-2).  High concentrations of heavy 
metals have long been known to negatively impact macroinvertebrate communities (e.g., Winner 
et al. 1980).  Cyanide and diazinon exceeded WQOs by small margins, although diazinon 
showed a decreasing trend since 2001.  Bacteria levels were consistently very high, and while 
bacteria likely did not directly impact the benthic community, they generally indicate other water 
quality issues such as elevated fine organic matter or nutrients that could degrade the system. 
 
6.4.2 Estuary Sampling Program Results/Discussion 
 
Six stations within the Dominguez Channel Estuary, identified as 4206, 4270, 4436, 4852, 5012 
and 5108, were monitored under the supervision of SCCWRP in the summer of 2003.  The 
locations of the stations are presented in Figure 6-10.  Samples were analyzed for sediment 
chemistry, sediment toxicity and benthic macroinvertebrate diversity.  The results from these 
sampling events are discussed in the following section and presented in Table 6-5.  The complete 
list of laboratory analytical data results are presented in Appendix E, Table 3. 
 
Currently, there are no universally accepted criteria for assessing contaminated sediments.  
However, SCCWRP decided to utilize Effect Range-Low (ER-L) and Effect Range-Median (ER-
M) values to evaluate the potential for sediment to cause adverse biological effects (Long et al. 
1995).  The guidelines were intended to provide informal (non-regulatory) effects-based 
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benchmarks of sediment chemistry data (Long et al. 1998).  Two effects categories have been 
identified:   
 

ER-L – Effects Range-Low:  concentrations below which adverse biological effects are 
rarely observed; and 

ER-M – Effects Range-Median:  concentrations above which adverse biological effects 
are more frequently, though not always observed. 

 
Sediment chemistry data from samples collected from each of the estuaries were compared to the 
ER-L and or the ER-M data (Table 6-5). 
 
In addition, for each estuary ER-M values were used to calculate a mean ER-M quotient (ERM-
Q).  The concentration of each constituent was divided by its ER-M to produce a quotient, or 
proportion of the ER-M equivalent to the magnitude by which the ER-M value is exceeded or not 
exceeded.  The mean ERM-Q for each embayment was then calculated by summing the ERM-Qs 
for each constituent and then dividing by the total number of ERM-Qs assessed.  ERM-Qs were 
not calculated for constituents below the detection limit and thus were not used in the generation 
of the mean ERM-Q.  The mean ERM-Q thus represents an assessment for each embayment of 
the cumulative sediment chemistry relative to the threshold values.  In this way, the cumulative 
risks of effect to the benthic community can provide a mechanism to compare embayments.  This 
method has been used and evaluated by several researchers (Hyland et al. 1999, Carr et al. 1996, 
Chapman 1996, and Long et al. 1995) throughout the country. 
 
The aggregate approach using an ERM-Q is a more reliable predictor of potential toxicity but 
should not be used to infer causality of specific contaminants.  ER-L and ER-M values were 
originally derived to be broadly applicable and they cannot account for site-specific features that 
may affect their applicability on a more local or regional level.  Local differences in 
geomorphology can result in chemicals being more or less available and therefore more or less 
toxic than an ER-L or ER-M value might indicate.  Additionally, some regions of the country are 
naturally enriched in certain metals and local organisms have become adapted. 
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Figure 6-10.   Dominguez Channel Estuary Sampling Stations. 
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Table 6-5.  Analytical Results for Constituents Analyzed in the Dominguez Channel 
Estuary. 

Dominguez Channel Estuary Constituent Units ER-L* ER-M* 4206 4270 4436 4852 5012 5108 
Toxicity          
Mean Eohaustorius Survival %   32 20 25 88 92 95 
Infauna Community Indices          
Number of species #/0.1 m2   22 8 20 24 13 24 
Total abundance #/0.1 m2   862 65 1099 1308 622 2026 
Shannon-Wiener diversity    1.36 1.57 1.40 1.07 1.23 1.61 
Evenness    0.44 0.76 0.47 0.34 0.48 0.51 
Dominance    2 3 3 1 2 3 
Sediment Size and TOC          
Gravel %   0.00 0.00 0.00 1.95 0.00 0.00 
Sand %   16.33 15.40 29.30 80.00 41.40 32.31 
Silt  %   73.96 75.61 57.21 14.43 53.17 60.72 
Clay %   9.70 8.99 13.50 3.46 5.43 6.96 
Median size microns   18.81 19.08 24.65 575.55 38.24 26.26 
Mean size microns   19.14 19.19 23.73 218.35 41.57 40.70 
TOC %   5.776 2.989 4.224 1.494 3.418 1.663 
Metals mg/kg         
Arsenic mg/kg 8.2 70 12.20 15.40 17.20 3.17 7.45 12.20 
Cadmium mg/kg 1.2 9.6 4.70 3.09 4.71 0.31 4.32 1.03 
Chromium mg/kg 81 370 200.0 296.0 269.0 26.3 63.6 291.0 
Copper mg/kg 34 270 175.0 248.0 171.0 26.4 117.0 205.0 
Lead  mg/kg 46.7 220 493.0 288.0 720.0 37.9 139.0 94.3 
Mercury mg/kg 0.15 0.71 0.59 0.40 0.48 0.06 0.24 0.47 
Nickel mg/kg 20.9 51.6 49.9 43.5 57.1 9.4 30.6 31.0 
Silver  mg/kg 1 3.7 4.33 3.63 4.43 0.14 0.56 1.06 
Zinc mg/kg 150 410 789.0 666.0 822.0 86.9 461.0 254.0 
Pesticides          
Total detectable DDT µg/kg 1.58 46.l 913.2 407.3 1146.9 18.5 57.0 9.3 
Total detectable chlordane µg/kg 0.6 6 96.2 53.4 152.5 0 0 0 
PAHs          
Total detectable PAHs µg/kg 4022 44,800 8363 7000 6988 3108 6149 10333 
PCBs          
Total detectable PCBs µg/kg 22.7 180 314.8 322.5 378.3 0.0 53.3 7.3 

Mean ER-M quotient    3.60 2.10 4.84 0.11 0.44 0.38 
 
* Effects Range-Low and Effects Range-Median (Long et al. 1995) 
Chemistry results in bold = exceeds ER-L 
Chemistry results in bold = exceeds ER-M 
Toxicity in bold = identified as moderately toxic (Bight 03 draft report, SCCWRP 2004) 
Toxicity in bold = identified as highly toxic (Bight 03 draft report, SCCWRP 2004) 
Mean ERM-Q in bold = above 0.10 threshold (Long et al. 1998) 
NR = not reported 
J = Estimated value above MDL and below RL 
 
 
Sediment Chemistry.  Sediments were analyzed for four groups of constituents: metals, 
pesticides, PAHs, and PCBs.  Nine metals, including arsenic, cadmium, chromium, copper, lead, 
mercury, nickel, silver, and zinc exceeded either the ER-L or ER-M at the majority of the 
stations within the Dominguez Channel Estuary.  Arsenic and cadmium exceeded the ER-L at 
four of the six stations with values ranging from 12.20 to 17.20 mg/kg and from 3.09 to 4.71 
mg/kg, respectively.  Concentrations of chromium exceeded the ER-L at four stations.  Values 
ranged from 200 to 296 mg/kg.  Copper and mercury exceeded the ER-L at five out of six 
stations, with values ranging from 117 to 248 mg/kg and from 0.24 to 0.59 mg/kg, respectively.  
Lead exceeded the ER-L at one station with a value of 94.3 mg/kg and exceeded the ER-M at 
three stations with concentrations ranging from 288 to 720 mg/kg.  Nickel exceeded the ER-L at 
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four stations with values ranging from 30.6 to 49.9 mg/kg and exceeded the ER-M at one station 
with a value of 57.1 mg/kg.  Silver concentrations exceeded the ER-L at two stations and 
exceeded the ER-M at two stations with values of 4.33 and 4.43 mg/kg.  Zinc concentrations 
exceeded the ER-L at one station with a value of 254 mg/kg and exceeded the ER-M at four 
stations with values ranging from 461 to 822 mg/kg.  Copper, lead, and zinc exceedances have 
been consistently observed at the mass emission station, suggesting a possible connection 
between COC’s at the mass emission station and within the estuary.  There were detections of 
other metals, including aluminum, antimony, barium, beryllium, iron, and selenium at all 
stations; however, ER-L and ER-M values were not available so comparisons could not be made.   
 
The only pesticides with concentrations above ER-L and ER-M values were total detectable 
DDT and total detectable chlordane.  Total detectable chlordane exceeded the ER-M at three of 
the six stations, including 4206, 4270, and 4436.  Values ranged from 53.4 at station 4270 to 
152.5 µg/kg at station 4436.  Total detectable chlordane was not detected at the other three 
stations.  Total detectable DDT exceeded the ER-L or ER-M at all six stations.  The ER-L was 
exceeded at two stations, with values of 9.3 and 18.5 µg/kg.  Total detectable DDT exceeded the 
ER-M at four stations with concentrations ranging from 57 to 1146.9 µg/kg.   
 
Total detectable PAHs exceeded the ER-L at five out of the six stations with concentrations 
ranging from 6,149 to 10,333 µg/kg.  Total detectable PCBs exceeded the ER-L at one station 
and exceeded the ER-M at three of the six stations, including 4206, 4270, and 4436.   
 
ERM-Q values were all above the threshold of 0.10 for all six stations monitored in the 
Dominguez Channel Estuary.  Station 4436 had the highest mean ERM-Q with a value of 4.84.  
Stations 4206 and 4270 had mean ERM-Q values of 3.60 and 2.10, respectively.  Stations 4852, 
5012, and 5108 had lower mean ER-M quotients; however, they were still above the 0.10 
threshold.  ERM-Q values at these stations ranged from 0.11 to 0.44.   
 
Similar patterns of exceedances were observed among stations in the Dominguez Channel 
Estuary.  Stations 4206, 4270 and 4436 each had thirteen ER-L or ER-M exceedances of metals, 
total detectable DDT, total detectable chlordane, total detectable PAHs and total detectable 
PCBs.  These stations also had the lowest percent survival of E. estuarius (see below) and the 
highest mean ERM-Q values.  Station 4270 was the uppermost station sampled in the estuary and 
stations 4206 and 4436 were located very closely to each other in the middle section of 
Dominguez Channel Estuary.  Station 5108, located in the bottom portion of the estuary, had ten 
total exceedances, including metals, total detectable DDT and total detectable PAHs.  Station 
5012 had eight total exceedances, including metals, total detectable DDT, total detectable PAHs 
and total detectable PCBs.  Station 4852, which was located next to station 5108, only had one 
exceedance (total detectable DDT) and it had the lowest ERM-Q value.   
 
Sediment Toxicity.  The mean percent survival of the test organism, E. estuarius, exposed to 
Dominguez Channel sediments ranged from 20 to 95%.  Percent survival was the lowest at 
stations 4270, 4436, and 4206 with values of 20%, 25%, and 32%, respectively.  These values 
suggest that the Dominguez Channel Estuary sediments in these areas are highly toxic to the test 
organisms (Bight 03 draft report, SCCWRP 2004).  The mean percent survival of E. estuarius at 
stations 4852, 5012, and 5108 ranged from 88 to 95%, suggesting that the sediments in these 
areas were not toxic to the test organisms.   
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Benthic Community Structure.  Station 5108 had the greatest number of animals with 
2026/0.1m2 followed by station 4852 which had 1308/0.1m2.  These two stations also had the 
most number of species with 24/0.1m2.  Species diversity was highest at station 5108.  Taxa 
abundance and richness were lowest at station 4270 but evenness was highest at this station.  
Dominance was highest at stations 4270, 4436, and 5108 and lowest at station 4852.   
 
Sediment Size.  At all but one of the six stations sampled in the Dominguez Channel Estuary, 
silt was the dominant sediment constituent, followed by sand.  The one site that did not fit this 
pattern was station 4852, which had a much larger median grain size (575.55 microns).  
Sediments at this station had a much larger proportion of sand (80%) and it was the only station 
that had gravel (1.95%).  It also had the lowest TOC content (1.5%).   
 
 
6.5 Conclusions 
 
Cyanide, indicator bacteria, copper, lead, zinc and diazinon are constituents of concern in the 
Dominguez Channel based on water quality data collected at the mass emission site since 2001-
2002.  These constituents have persistently exceeded WQOs.  Total lead was the only constituent 
identified with significantly increasing concentrations in the water column.   
 
The Dominguez Channel has been CWA 303(d) listed for several constituents including 
indicator bacteria, copper, lead, zinc, and ammonia.  Water quality data collected from the mass 
emission site in Dominguez Channel supports the listing of bacteria, copper, lead, and zinc as 
they were identified as constituents of concern.  However, water quality monitoring of ammonia 
has shown that concentrations have never exceeded water quality objectives. 
 
Water column toxicity, potentially caused by one or more non-polar organic compounds, cationic 
metals, metabolically-activated organophosphates or a volatile compound in Dominguez Channel 
stormwater, affected the survival and/or reproductive success of C. dubia and sea urchins.   
 
Stream bioassessment monitoring surveys were conducted in October 2003 and October 2004.  
Bioassessment monitoring sites were located at one monitoring reach in the Dominguez Channel 
to assess biological integrity and to detect biological trends and responses to pollution in 
receiving waters throughout the region.  The benthic macroinvertebrate community in 
Dominguez Channel had Index of Biotic Integrity scores of three and six, and a quality rating of 
Very Poor.   
 
The Dominguez Channel Estuary was monitored to estimate the extent and magnitude of 
ecological change in the Southern California Bight (SCB) and to determine the mass balance of 
pollutants that currently reside within the SCB.  Sediments from six stations within the estuary 
were analyzed for chemistry, toxicity and benthic macroinvertebrate diversity.  The results of the 
chemistry assessment indicated that nine metals exceeded either the ER-L or ER-M at the 
majority of the stations.  Total detectable chlordane, total detectable DDT, total detectable PAHs, 
and total detectable PCBs all exceeded either ER-L or ER-M values at the majority of the 
stations.  ERM-Q values were all above the threshold of 0.10 for all six stations monitored in the 
Dominguez Channel Estuary.  Sediment toxicity was determined to be highly toxic to the test 
organisms at three of the stations.   
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7.0 BALLONA CREEK WATERSHED MANAGEMENT AREA 
 
7.1 Watershed Description 
 
7.1.1 Watershed Land Use, Percent Impervious, and Population 
 
More than half of the Ballona Creek Watershed Management Area is composed of residential 
land uses (Figure 7-1).  Vacant and commercial land uses also account for a large percentage of 
the area, comprising 21% and 12% of the area, respectively.  The vacant areas are concentrated 
in the northern, higher elevations (Figure 7-2).  This watershed also contains the Los Angeles 
International Airport along the coast north of El Segundo.   
 
The average impervious area of the Ballona Creek Watershed is estimated to be 40% based on 
assumptions of imperviousness in each land use type.  This is the second highest ratio of 
impervious land in the six Watershed Management Areas.   
 
The population in the Ballona Creek WMA is heavily concentrated in the northeastern portion, 
above the mass emission station (Figure 7-3). 
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Figure 7-1.  Land Use Percentages in the Ballona Creek WMA. 
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Figure 7-2.  Land Use Distribution in the 
Ballona Creek WMA. 
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Figure 7-3.  Population Density in the 
Ballona Creek WMA. 
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7.1.2 Hydrology and Monitoring Stations 
 
Ballona Creek is a watershed within the Los Angeles-Santa Monica Hydrologic Unit.  The 
Ballona Creek Watershed covers approximately 130 square miles located in the western portion 
of the Los Angeles Basin and is made up by the Culver City, Wilshire, and Hollywood sub 
watersheds.  Other sub watersheds drain directly to the coast.  The headwaters of the watershed 
are located in the Santa Monica Mountains to the north and the Baldwin Hills to the south.  Most 
of the Ballona Creek drainage network has been modified into storm drains, underground 
culverts, and open concrete channels.  Ballona Creek is an open channel between Venice 
Boulevard and Pickford Street and its confluence with Santa Monica Bay (a length of 
approximately 9 miles).  A few natural channels remain in the Santa Monica Mountains and 
Baldwin Hills.   
 
The “S01” mass emission station monitors a large portion of the Ballona Creek Watershed.  A 
bioassessment station is also adjacent to “S01” (Figure 7-4).  Six Tributary Monitoring Stations 
were established in 2004-2005.  Four of these stations were located upstream from “S01” and 
two stations were located on tributaries that have confluences with the main stem of Ballona 
Creek downstream of “S01”. 
 
Figure 7-5 displays how sampling events in 2004-2005 coincided with daily rainfall or extended 
dry periods.  The figure shows that all daily rainfall totals were below 2.5 inches. All wet 
weather monitoring events occurred during storms having less than 1.5 inches of rain.  The 
wettest period was in late December and early January.   
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Figure 7-4.  Hydrology and Monitoring 
Stations in the Ballona Creek WMA. 
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Daily Rain Totals and Sampling Events in Ballona Creek Watershed
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Figure 7-5.  Daily Rain and Sampling Events, 1 Nov 2004 to 25 April 2005. 

 
 
 
 
The rainfall distribution of the seven monitored tributary and mass emission station events is 
shown in Figure 7-6 and Figure 7-7.  Rainfall amounts tended to be the highest toward the center 
of the Ballona Creek Watershed.  If the preceding 48 hours is included, the largest monitored 
storm of the season occurred on January 11, 2005. 
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Figure 7-6.  Distribution of Rainfall in the Ballona 

Creek WMA during the first four monitored 
events. 
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Figure 7-7.  Distribution of Rainfall in the 
Ballona Creek WMA during the last three 

monitored events. 
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7.2 Flow Monitoring 
 
A historical summary of recently monitored and total storm volumes is presented in Figure 7-8. 
Monitored flow (green bars) represents the amount of storm flow that is represented in the mass 
emission station composite sampling.  Total flow (blue bars) represents the total amount of storm 
flow over the entire storm event.  
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Figure 7-8.  Summary of Historical Storm Flow Volumes. 

 
 
7.3 Core Stormwater Monitoring Summary 
 
7.3.1 Mass Emissions 
 
Four wet weather events and two dry weather events were monitored at the Ballona Creek mass 
emission site during the 2004-2005 monitoring season.  Sampling occurred during storms on 
October 17 and 26, 2004, December 5, 2004 and January 11, 2004.  The dry weather sampling 
events were conducted on November 16, 2004 and March 9, 2005.  The results from these 
sampling events are discussed in the following section (7.3.1.1) and presented in Appendix C, 
Table 5.  Highlighted cells in Table 5 represent concentrations exceeding respective water 
quality objectives.  This discussion presents the results based on groups of constituents (general 
chemistry, nutrients, bacterial indicators, metals, semi-volatiles and PCBs, and pesticides and 
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herbicides).  A summary of the historical data and an assessment of trend analyses performed on 
the water quality data are presented in Section 7.3.1.2.  Constituents of concern (COC) for the 
Ballona Creek Watershed are listed in Section 7.3.1.3.   
 
7.3.1.1 2004-2005 Results 

General constituents include cyanide, pH, total petroleum hydrocarbons (TPH), oil & grease, 
total phenols and dissolved oxygen.  Of these, only pH and cyanide exceeded water quality 
objectives (Appendix C, Table 5).  The pH was measured at 6.07 units during the second storm, 
which was below (more acidic) the lower limit permittable by the Basin Plan.  Cyanide exceeded 
objectives during two storm events.  Other general water chemistry indicators are hardness, 
turbidity, TSS, VSS, MBAS, TOC, COD, BOD, and the major minerals that comprise TDS.  
Only chloride, fluoride, sulfate, TDS and turbidity have WQOs.  None of these WQOs were 
exceeded during any sampling event.  The major ions that comprise TDS were measured at 
greater concentrations in samples collected during the dry weather events than those collected in 
wet weather, which is likely because rainfall tends to dilute the levels of these ions in storm flow.  
Turbidity, TSS, VSS, and BOD were greater in stormwater samples than in dry weather samples.  
 
For the nutrients, only nitrate-N and nitrite-N have defined WQOs.  Neither of these constituents 
was measured at concentrations above their WQO in any sample.  Other nutrients were detected 
at low concentrations in both wet weather and dry weather samples.   
 
Samples were analyzed for bacterial indicators during three of the four wet weather events and 
during both dry weather monitoring events.  Bacterial densities were not monitored during the 
January 11, 2005 storm event.  Total coliform, fecal coliform, and enterococcus exceeded WQOs 
in all storm samples collected.  Although WQOs for fecal streptococcus have not been 
established, it should be noted that fecal streptococcus levels were equal or greater than 
enterococcus levels for the same events.  Enterococcus exceeded criteria during the November 
16, 2004 dry weather event while total and fecal coliform exceeded objectives during the March 
9, 2005 dry weather event. 
 
Concentrations of four metals, including aluminum, copper, lead, and zinc, exceeded water 
quality objectives during at least two storm events.  Total copper and lead exceeded objectives 
during every storm event; total zinc exceeded during three storm events and total aluminum 
exceeded only during two storm events.  Dissolved copper exceeded criteria during two storms.  
Total copper was the only metal that exceeded the WQO during both dry weather events.   
 
Four metals including beryllium, hexavalent chromium, mercury, and thallium were not detected 
in any sample in either the total or dissolved states.  Additionally, dissolved aluminum, 
cadmium, manganese, and silver were not detected in any sample.  Concentrations of all 
remaining metals were below water quality objectives during all wet and dry sampling events. 
 
None of the semi-volatile organics, PCBs or herbicides was detected in any of the wet or dry 
weather samples collected during the 2004-2005 monitoring season.   
 
 
Diazinon and prometryn were the only pesticides detected in stormwater samples.  Diazinon was 
detected at 0.04 µg/L on October 26, 2004 and it exceeded the WQO on December 5, 2004 with 
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a concentration of 0.13 µg/L.  Prometryn was detected at a concentration of 4.56 µg/L on 
October 17, 2004 and 5.39 µg/L on December 5, 2004.  Concentrations of all pesticides, 
including diazinon and prometryn, were not detected during the dry weather events. 
 
7.3.1.2 Historical Review 

Table 7-1 presents annual means for the constituents that were monitored from 1995 to 2005 
with the appropriate water quality objectives.  Each observation was compared to the lowest 
applicable WQO from the Basin Plan, Ocean Plan, or the California Toxic Rule (CTR) and those 
above the WQO were highlighted.  Water quality objectives for metals are hardness dependent.  
Metal concentrations were determined using a mean hardness value; however, individual events 
show specific hardness for that particular event.  Therefore, results for individual events may 
show different results that may be less than water quality objectives.  Individual events for each 
year are presented in the annual reports.   
 
The yellow-highlighted cells in Table 7-1 indicate that a constituent’s detection limit is greater 
than the WQO.  For statistical analyses, one-half the detection limit is used in place of a non-
detect result.  Therefore, annual means generated from values highlighted in yellow may be 
misrepresentative of actual concentrations.  Table 7-1 suggests that total mercury and total 
thallium have consistently exceeded WQOs; however, since the detection limits are greater than 
the WQO, actual concentrations could not be determined.  In addition, the Ocean Plan was 
developed for the protection of marine resources.  It applies specifically to discharges to the 
ocean and not to discharges to enclosed bays, estuaries or inland waters.  The Ocean Plan criteria 
were intended for ocean water samples representative of the discharge area after initial dilution 
has been completed (SWRCB 2001).  Therefore, applying the Ocean Plan criteria to stormwater 
samples collected upstream of the Ballona Creek mouth and interpreting these results should be 
done with caution.  Concentrations for these constituents were not considered as exceedances. 
 
Table 7-1 also presents frequency and mean magnitude of exceedance ratios for each constituent.  
The frequency ratio was determined by dividing the total number of years a constituent was 
analyzed into the number of times the mean value of a constituent exceeded the WQO.  The 
mean magnitude of exceedance was determined by dividing the WQO for a constituent into the 
constituents mean value for each year, then calculating the average magnitude of exceedance.  A 
frequency ratio greater than 0.5 (50%) and a mean exceedance ratio greater than 1.0 were used as 
the criteria for determining whether a given parameter should be considered as a COC.  
 
Blue highlighted cells in Table 7-1 represent exceedances of water quality objectives; yellow 
cells represent constituents in which the detection limits were above water quality objectives and 
were not considered exceedances; orange cells represent a frequency ratio greater than 0.5 (50% 
exceedance) and a mean exceedance ratio greater than 1.0.   
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Table 7-1.  Annual Mean Concentration for Constituents Measured at the Ballona Creek Mass Emission Site, 1994 to 2005. 
 

Constituent Units 
Lowest 
WQO1 1994-95 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
General 

Alkalinity mg/l       27.0 68.6 69.0 66.7 68.1 60.9 189.2 166.6 114.7 0.0   
Bicarbonate mg/l       27.0 68.6 69.0 80.1 82.9 74.3     166.3 0.0   
BOD mg/l       29.4 19.7 45.9 12.9 9.4 19.2 10.7 16.7 21.3 0.0   
Calcium mg/l       10.3 30.6 31.5 26.0 27.1 25.3     43.1 0.0   
Carbonate mg/l               1.0 1.0     1.0 0.0   
Chloride mg/l 500     5.9 29.1 24.2 27.9 25.1 22.8 73.7 75.1 40.9 0.0 0.1 
COD mg/l       118.2 103.2 63.7 41.6 53.1 148.1 64.7 43.3 55.5 0.0   
Cyanide mg/l 0.004             0.01 0.01 0.01 0.01 0.01 1.0 1.7 
Dissolved Oxygen mg/l <5                 8.6 9.9 10.3 0.0 0.5 
Fluoride mg/l 1.6       0.1 0.2 0.2 0.2 0.2 0.4 0.3 0.3 0.0 0.2 
Hardness mg/l       34.0 124.4 117.8 97.2 126.1 108.2 276.2 273.0 171.4 0.0   
Magnesium mg/l       2.0 11.7 9.5 7.9 11.8 11.8     15.5 0.0   
MBAS mg/l           0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0   
Oil and Grease mg/l   2.2 3.0 2.5   7.1 3.5 4.0 5.7 3.8 2.5 2.1 0.0   
pH   6.5/8.5     7.1 7.1 7.4 7.2 7.3 7.2 8.2 7.6 7.0 0.0   
Potassium mg/l       1.8 3.5 3.5 3.4 3.8 4.5     4.7 0.0   
Sodium mg/l       5.4 19.3 22.9 20.7 24.5 25.2     34.1 0.0   
Specific Conductance umhos/cm       113.3 357.0 346.2 342.4 322.0 306.5 786.0 798.6 468.2 0.0   
Sulfate mg/l 500     8.8 53.4 42.8 38.8 41.2 40.5 106.2 124.1 62.6 0.0 0.1 
Total Dissolved Solids mg/l 2000     69.5 221.6 217.8 206.5 194.5 206.3 511.0 503.2 282.8 0.0 0.1 
Total Organic Carbon mg/l       5.1 8.7 11.8 9.2 9.5 14.6 7.3 6.5 10.7 0.0   
Total Phenols mg/l               0.1 0.1 0.1 0.1 2.5 0.0   
Total Suspended Solids mg/l       108.5 264.8 200.7 170.2 164.9 291.7 199.0 63.6 385.4 0.0   
TPH Mg/l   2.57 2.99 2.69  2.73 2.34 3.19 2.35 1.70 0.37 0.0  
Turbidity ntu 225     30.0 81.3 91.0 65.7 47.0 62.5 17.9 15.6 23.3 0.0 0.2 
Volatile Suspended Solids mg/l       42.0 76.0 61.5 48.3 46.6 82.8 14.2 26.8 98.8 0.0   

Nutrients 
Ammonia mg/l       0.23 0.76 0.45 0.63 0.56 0.45     0.84 0.0   
Dissolved Phosphorus mg/l       0.17 0.31 0.24 0.27 0.20 0.32 0.20 0.19 0.26 0.0   
Kjeldahl-N mg/l       1.67 2.38 4.48 2.82 2.20 3.94 3.16 1.16 3.84 0.0   
NH3-N mg/l       0.18 0.63 0.37 0.52 0.47 0.37 0.54 0.26 0.70 0.0   
Nitrate mg/l       2.14 4.04 3.64 5.23 3.04 2.18 3.66 4.28 1.80 0.0   
Nitrate-N mg/l 10     0.48 0.91 0.82 1.28 0.70 0.49 0.83 1.01 0.50 0.0 0.1 
Nitrite-N mg/l 1     0.06 0.10 0.18 0.14 0.21 0.16 1.01 0.42 0.24 0.1 0.3 
Total Phosphorus mg/l       0.42 0.34 0.35 0.36 0.24 56.00 0.31 0.21 0.43 0.0   

Indicator Bacteria 
Fecal Coliform mpn/100ml 400 209,500 3,301,667 73,000 3,103,333 65,293 137,556 2,538,375 277,625 88,753 62,320 20,325 1.0 2245 
Enterococcus mpn/100ml 104 355,283 1,203,333     196,667 168,911 615,000 276,000 118,670 74,216 115,125 1.0 3337 
Fecal Streptococcus mpn/100ml   401,667 1,853,333 291,667 430,000 266,693 348,222 1,000,000 431,000 128,670 108,416 152,625 0.0   
Total Coliform mpn/100ml 10,000 528,333 4,633,333 2,891,667 3,486,667 441,539 378,889 3,506,375 482,000 187,503 166,220 143,100 1.0 153 

Metals 
Dissolved Aluminum ug/l         1284.3 77.2 119.2 71.2 50.0 50.0 50.0 50.0 0.0   
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Table 7-1.  Annual Mean Concentration for Constituents Measured at the Ballona Creek Mass Emission Site, 1994 to 2005. 
 

Constituent Units 
Lowest 
WQO1 1994-95 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
Dissolved Antimony ug/l               2.5 1.8 1.3 1.6 1.4 0.0   
Dissolved Arsenic ug/l               2.5 2.0 2.2 2.4 1.8 0.0   
Dissolved Barium ug/l       8.0 46.9 35.4 38.1 29.5 33.3     34.6 0.0   
Dissolved Berylium ug/l               0.5 0.5 0.5 0.5 0.5 0.0   
Dissolved Boron ug/l         164.0 194.3 132.8 133.1 125.6     297.6 0.0   
Dissolved Cadmium ug/l 1-4.7             0.5 0.5 0.5 0.5 0.5 0.0 0.2 
Dissolved Chromium ug/l 27-150.3     2.8       3.0 1.6 2.7 2.8 2.0 0.0 0.0 
Dissolved Chromium +6 ug/l               5.0 5.0 5.0 5.0 5.0 0.0   
Dissolved Copper ug/l 3.6-21.3     2.3 30.4 9.3 8.8 6.9 9.9 7.1 9.8 7.4 0.3 0.9 
Dissolved Iron ug/l       117.5 1679.9 103.1 246.7 129.0 210.7 113.3 76.0 95.2 0.0   
Dissolved Lead ug/l 0.8-7.5       19.4     2.5 1.7 2.1 2.2 2.0 0.2 1.4 
Dissolved Manganese ug/l         85.4     50.0 61.3     50.0 0.0   
Dissolved Mercury ug/l               0.5 0.5 0.5 0.5 0.5 0.0   
Dissolved Nickel ug/l 20.9-122.9     2.9 11.3     3.6 4.7 5.3 4.3 4.4 0.0 0.1 
Dissolved Selenium ug/l               2.5 2.5 3.3 3.4 2.5 0.0   
Dissolved Silver ug/l               0.5 0.5 0.5 0.5 0.5 0.0   
Dissolved Thallium ug/l               2.5 2.5 2.5 2.5 2.5 0.0   
Dissolved Zinc ug/l 47-277.1     46.3 154.9 50.1   57.0 49.2 30.0 43.8 34.5 0.1 0.5 
Total Aluminum ug/l 1000       2320.0 446.1 341.3 400.8 76.0 73.7 128.0 2984.6 0.3 0.8 
Total Antimony ug/l 6             2.5 1.7 1.4 1.7 2.4 0.0 0.3 
Total Arsenic ug/l 32     1.4       2.5 1.5 2.3 2.5 2.8 0.0 0.1 
Total Barium ug/l       20.5 72.4 47.7 50.8 36.8 36.7     101.3 0.0   
Total Beryllium ug/l 4             0.5 0.5 0.5 0.5 0.5 0.0 0.1 
Total Boron ug/l         236.6 245.3 176.1 157.0 168.2     781.4 0.0   
Total Cadmium ug/l 1.1-5.5       0.8     0.5 0.5 0.5 0.5 0.9 0.0 0.2 
Total Chromium ug/l 50     5.8 6.4     3.0 2.4 7.0 5.5 8.0 0.0 0.1 
Total Chromium +6 ug/l                   5.0 5.0 5.0 0.0   
Total Copper ug/l 3.7-22.2     12.0 39.3 18.3 16.1 14.8 20.0 12.2 16.4 49.5 0.8 2.0 
Total Iron ug/l       404.0 7564.6 597.2 832.5 797.0 370.0 238.0 188.0 4128.6 0.0   
Total Lead ug/l 0.8-11.6     8.8 35.1 6.5 4.9 6.1 2.4 2.7 1.9 36.6 0.7 3.4 
Total Manganese ug/l         126.0     57.4 164.4     169.6 0.0   
Total Mercury ug/l 0.16     19.9       0.5 0.5 0.5 0.5 0.5 1.0 23.3 
Total Nickel ug/l 20.9-123.2     4.0 6.9 6.8 5.7 4.4 5.5 11.2 5.4 10.6 0.0 0.1 
Total Selenium ug/l 60     2.6       2.5 2.5 3.3 3.6 2.5 0.0 0.1 
Total Silver ug/l 2.8             0.5 0.5 0.5 0.5 0.61 0.0 0.2 
Total Thallium ug/l 2             2.5 2.5 2.5 2.5 2.5 1.0 1.3 
Total Zinc ug/l 48-283     80.3 382.1 95.9 73.1 87.0 52.1 49.7 60.1 180.4 0.2 0.9 

Pesticides 
Diazinon ug/l 0.08         0.005   0.005 0.074 0.051 0.030 0.037 0.0 0.4 
Prometryn ug/l                   1 1 2.59 0.0   
1 WQO for metals are hardness dependent and were based on minimum hardness by year. 
2Mean Exceedance Ratio calculated using annual mean concentrations reported up to four significant figures.  Ratio shown may not exactly equal ratio of mean values shown in table due to rounding of presented means. 
 Blue = WQO Exceedances; Yellow = DL above WQO; Orange = Frequency ratio > 0.5,  Mean exceedance > 1.0.   
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Cyanide, bacterial indicators and total copper and total lead were the only constituents that 
consistently exceeded WQOs.  The mean annual total coliform, fecal coliform, and enterococcus 
densities exceeded WQO in all ten years; enterococcus was not sampled during the 1996-1997 
and 1997-1998 seasons.  Cyanide exceeded objectives every year since 2000.  Total copper 
exceeded objectives 80% of the time while total lead had a 70% exceedance rate.  Other metals, 
including total aluminum, mercury, and zinc and dissolved copper, lead, and zinc exceeded water 
quality objectives in at least one year.  The annual mean value of total aluminum and zinc 
exceeded WQO in two years, while total mercury exceeded objectives by two orders of 
magnitude in 1996-1997.  The annual mean value of dissolved copper exceeded water quality 
criteria during three years, while dissolved lead and zinc only exceeded WQOs in 1997-1998.   
 
Regression analyses were performed on the water quality data collected since 1995-1996 to 
determine if any of the constituents had a significantly increasing or decreasing trend.  In Ballona 
Creek wet weather data, very few constituents were identified as having significant trends, either 
increasing or decreasing.  Bicarbonate, potassium and MBAS had significantly increasing trends 
(Figure 7-9a-c).  Total petroleum hydrocarbon (TPH) was the only constituent that had a 
significantly decreasing trend (Figure 7-9d).  The remaining constituents had concentrations that 
were either very consistent throughout the monitoring program, or were highly variable.  During 
dry weather, alkalinity has been significantly increasing during the last three years, likely a result 
of increasing levels of minerals, and Total Kjeldahl Nitrogen (TKN) has been significantly 
decreasing during the same time period (Figure 7-10a-b). 
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Figure 7-9.  Scatterplot and Trends for Bicarbonate (a), potassium (b), MBAS (c) and Total 
Petroleum Hydrocarbons (d) at Ballona Creek Mass Emission Site, 1996 to 2005. 
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Figure 7-10.  Scatterplot and Dry Weather Trends for Alkalinity (a) and Total Kjeldahl 

Nitrogen (b) at Ballona Creek Mass Emission Site, 1996 to 2005. 
 
7.3.1.3 Constituents of Concern 
The constituents of concern for Ballona Creek are shown in Figure 7-11 and Table 7-2. A 
constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio 
exceeds 1.0 (see Section 7.3.1.2 for an explanation of how frequency ratios and mean 
exceedance ratios are derived).  Therefore, COC’s as they are designated in this report serve as 
flags for water quality managers and should not be used for other purposes such as regulatory 
compliance. 
 
At the mass emission site in Ballona Creek, the COCs included cyanide, bacterial indicators, 
total copper and total and dissolved lead.  The yearly mean value for enterococcus typically 
exceeded the WQO by over 3,000 times (Figure 7-11).  Fecal coliform values exceeded the 
WQO by over 2,000 times and total coliform values were greater than two orders of magnitude 
above the WQO.  Total copper and total and dissolved lead also had mean magnitude of 
exceedance ratios greater than 1.0, indicating they frequently exceeded their respective WQOs.  
Total copper had a mean exceedance ratio of 2.0, while total and dissolved lead had mean 
exceedance ratios of 3.4 and 1.4, respectively.  Total metals had greater exceedance ratios than 
the corresponding ratio for the metal in its dissolved state.  None of these constituents have 
significantly increasing or decreasing trends.  Based on the 2004-2005 monitoring data, only 
enterococcus concentrations of all the COCs indicated a “first flush” phenomena in that the 
highest concentratios were observed in the first storm event. 
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Figure 7-11.  Mean Exceedance Ratio for Constituents Frequently Exceeding WQOs at 
Ballona Creek Mass Emission Site. 

 

Table 7-2.  Constituents of Concern, Increasing Trends and Comparison to 303(d) List in 
Ballona Creek. 

Constituent 
Constituents of Concern 

Based on 
Mass Emission Data 

Frequency/Magnitude 

Constituents Indicating 
Increasing Trend 

Comparison to  
303(d) List 

Cyanide X   
Enterococcus X   
Fecal Coliform X  X 
Total Coliform X  X 
Total Copper X   
Total Lead X   
Total Selenium   X 
Dissolved Copper   X 
Dissolved Lead X  X 
Dissolved Zinc   X 
MBAS  X  
Potassium  X  
Bicarbonate  X  
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Cyanide had a mean exceedance ratio of 1.7 and was identified as a COC; however, it is not 
included in Figure 7-11 as the graph focuses on indicator bacteria and metals.  The origin of 
cyanide detected in the stormwater samples can be from a number of potential anthropogenic and 
natural non-point sources.  It is assumed that potential industrial point sources are regulated 
under their own individual NPDES permit.  Stormwater runoff from metal plating and finishing 
operations can be source of cyanide.  Non-point sources of cyanide may include pesticide use.  
The largest likely source of cyanide in the WMA is air-borne deposition from motor vehicle 
emissions.  The amount of cyanide that could be released to the environment from natural 
sources is comparatively low. Potential natural sources of cyanide include incomplete 
combustion from forest fires, decomposition of plant material and fungi.  Water concentrations 
of cyanide tend to breakdown within days, but may bind to organic matter in sediments carried 
by stormwater and remain more persistent (www.eco-usa.net, www.dsf.health.state.pa, 
www.cynaidecode.org, www.npi.gov). 
 
Total mercury and total thallium have exceeded objectives since 2000-2001 (Table 7-1).  
However, it should be noted that the detection limits for these constituents are greater than the 
water quality objectives.  Therefore, these constituents were not identified as COC’s because 
actual values could not be determined. 
 
MBAS, potassium and bicarbonate were the only constituents identified to have increasing 
trends.  Although the Los Angeles Region Basin Plan does not have an established WQO for 
MBAS, the measured MBAS concentrations were compared to the San Diego Region Basin Plan 
WQO for MBAS (0.5 mg/L).  The highest mean concentration of MBAS occurred during the 
2002-2003 monitoring season and was less than half the San Diego Region WQO for MBAS.  
All three of the constituents with increasing trends were below the WQO.    
 
Table 7-2 summarizes the constituents of concern based on the mass emission data and compares 
them to pollutants on the 303(d) list for Ballona Creek.  Constituents indicating increasing trends 
are also shown in Table 7-2.  The first column of Table 7-2 lists constituents of concern as 
determined from the integrated data set of annual mean values; the second column lists 
constituents that show an increasing trend even though concentrations may be below water 
quality objectives; and the third column is presented for comparison purposes and provides 
constituents that are 303(d) listed. 
 
For the most part, the development of the COC list based on historical water quality data is 
consistent with those constituents 303(d) listed for the Ballona Creek Watershed (Table 7-2).  
Ballona Creek is 303(d) listed for metals, organics and bacterial indicators.  The list includes the 
following metals: dissolved copper, dissolved lead and dissolved zinc.  Dissolved lead has been 
identified as a COC in the Ballona Creek Watershed.  Even though dissolved copper and zinc 
were not identified as COC’s, concentrations of both metals have exceeded water quality 
objectives in at least one sampling event throughout the monitoring period.  Total selenium is 
303(d) listed; however, concentrations have never exceeded WQO during the past ten years.  
Alternatively, cyanide, total copper, and total lead have been identified as constituents of concern 
in the Ballona Creek Watershed; however, they are not included on the 303(d) list.  Tissue 
samples have shown high levels of organics, including chlordane, DDT, dieldrin and PCBs.  
Water and sediment samples have caused toxicity to test species.  Several TMDLs have already 
been developed for Ballona Creek and the Ballona Creek Estuary.  A TMDL for copper, lead, 
selenium and zinc, establishes waste load allocations for these metals to the water column in 
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Ballona Creek.  A separate TMDL was adopted for concentrations of chlordane, DDT, PCBs, 
PAHs, cadmium, copper, lead, silver, and zinc in Ballona Creek Estuary sediments.  Other 
factors, such as tidal mixing, sediment transport and point sources may be influencing the 
sediment quality in Ballona Creek Estuary.  Therefore a direct link between sediment 
degradation and urban runoff quality cannot be assessed within the context of this report.  
 
7.3.2 Water Column Toxicity Monitoring 
 
Samples collected from the Ballona Creek mass emission site were analyzed for toxicity to 
Ceriodaphnia dubia survival and reproduction and sea urchin fertilization.  Composited wet and 
dry event samples from each season were tested from 2002-2005.   
 
Water column toxicity monitoring determined that stormwater collected from the Ballona Creek 
mass emission station on October 17, 2004 only inhibited sea urchin fertilization.  Stormwater 
collected on October 26, 2004 affected Ceriodaphnia dubia and sea urchin reproduction.  Dry 
weather samples collected during 2004-2005 affected C. dubia and sea urchin fertilization.  
Stormwater and dry weather samples were not toxic to the survival of C. dubia.      
 
Toxicity monitoring performed prior to the 2004-2005 season determined that some stormwater 
samples collected from Ballona Creek inhibited sea urchin fertilization.  Wet weather samples 
collected during 2002-2003 and 2003-2004 only affected sea urchin fertilization.  The dry 
weather samples were not toxic to the organisms.  The Study of the Impact of Stormwater 
Discharge on the Beneficial Uses of Santa Monica Bay found that sea urchin fertilization was 
significantly reduced by exposure to undiluted wet weather stormwater samples collected from 
Ballona Creek in 1995-1996, 1996-1997, and 1997-1998.  Stormwater from the season’s first 
storm was found to be most toxic.   
 
TIEs determined the toxicity in 2002-2003 stormwater was due to particulate-bound toxicants, 
one or more non-polar organic compounds and cationic metals.  In 2003-2004 the stormwater 
toxic pollutant was believed to be a volatile compound.   
 
7.3.3 Tributary Monitoring 
 
During the 2004-2005 wet weather season, six mass emission sites located on tributaries to the 
main stem of Ballona Creek were monitored.  These stations were placed to identify segments of 
the Ballona Creek Watershed that may be contributing higher concentrations of a contaminant(s) 
than other segments.  From the furthest downstream to the furthest upstream, these stations were 
identified as Centinela Creek, Sepulveda Channel, Benedict Canyon, Adams Drain, Fairfax 
Drain and Cochran.  Two of these monitoring sites (Centinela Creek and Sepulveda Channel) 
were located on tributaries downstream of the long-term Ballona Creek mass emission station.  
Five storm events and two dry weather events were monitored at each tributary mass emission 
station.  Of these monitoring events, only three storms and a single dry season event coincided 
with sampling at the mass emission station.  Results from all monitoring events are discussed by 
tributary in the following sections and presented in Appendix F, Tables 1-6.   
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7.3.3.1 Centinela Creek (TS07) 

The Centinela Creek tributary monitoring site is located on Centinela Creek near the intersection 
of Centinela Blvd. and Highway 90.  The confluence with Ballona Creek is downstream of the 
mass emission station.  The tributary was monitored during storm events on October 17 and 26, 
2004, and December 5, 27 and 31, 2004.  Dry weather events were monitored on November 2, 
2004 and March 9, 2005.   
 
The 2004-2005 results are presented in Appendix F, Table 1.  Only three conventional 
constituents exceeded water quality objectives during any of the five storm events monitored in 
2004-2005 and only one constituent exceeded objectives during the dry weather event.  Cyanide 
exceeded the WQO during three storm events and turbidity exceeded the WQO during one storm 
event with a measurement of 392 NTU.  The pH value exceeded the WQO during the dry 
weather event on November 2, 2004 with a measurement of 8.8.  The high pH value may have 
been the result of high photosynthesis by attached algae, as dissolved oxygen levels in Centinela 
Creek also peaked on this date.  The high pH most likely resulted in the measurable carbonate 
concentration, which was not detected during all monitoring events with the exception of 
November 2, 2004.  High pH levels tend to shift the equilibrium of the carbonate system to favor 
carbonate over bicarbonate. 
 
Total coliform, fecal coliform and enterococcus densities all exceeded WQOs during all five 
storm events monitored.  Total coliform values ranged from 160,000 to 500,000 MPN/100mL; 
fecal coliform values ranged from 17,000 to 500,000 MPN/100mL and enterococcus values 
ranged from 160,000 to 240,000 MPN/100mL.  Total coliform, fecal coliform, and enterococcus 
bacteria also exceeded the WQO during the dry weather events, but values were lower.  During 
dry weather events, total coliform values ranged from 5,000 to 17,000 MPN/100mL; fecal 
coliform values ranged from 700 to 5,000 MPN/100mL and enterococcus values ranged from 
220 to 500 MPN/100mL. 
 
Nitrate-N and Nitrite-N are the only nutrients with water quality objectives.  They did not exceed 
the WQO during any of the storm or dry weather events.   
 
Four total metals, including aluminum, copper, lead and zinc exceeded WQOs during the storm 
events monitored in 2004-2005.  Total copper exceeded the WQO during all five storm events 
ranging from 19.5 to 82.9 µg/L.  Total aluminum exceeded the WQO four out of five storms 
ranging from 4420 to 7000 µg/L.  Total lead exceeded WQO during four storm events ranging 
from 11.2 to 59 µg/L and total zinc exceeded WQO during three storms ranging from 212 to 
296µg/L.  Three dissolved metals exceeded WQOs during the storm events, including copper, 
lead and zinc.  Copper exceeded WQO during three storm events ranging from 10.8 to 13.7 
µg/L.  Lead exceeded the WQO during one storm event with a value of 5.91 µg/L and zinc 
exceeded WQO during two storm events and with measurements of 57.5 and 66.4 µg/L.  Total 
copper was the only metal that exceeded the WQO during dry weather with values ranging from 
23.9 to 29.5 µg/L.   
 
All of the semi-volatiles and PCB’s were not detected during all five storms and the two dry 
weather events.  Diazinon exceeded the WQO during two storm events with values of 0.11 and 
0.12 µg/L.  Diazinon was detected below the WQO during the dry weather event on March 9, 
2005.  All other pesticides and herbicides were not detected during the monitoring events.   
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The confluence of Centinela Creek with Ballona Creek is downstream of the Ballona Creek mass 
emission site.  Therefore, the potential loading of constituents from Centinela Creek is not 
captured by the water quality monitoring conducted at the Ballona Creek mass emission site.  
However, stormwater from Centinela Creek contains some of the same COCs measured at the 
Ballona Creek mass emission station.  For instance, oil and grease levels exceeded WQOs at 
Centinela Creek and the mass emission station on December 5, 2004.  In addition, when bacteria 
levels exceeded WQO criteria at Centinela Creek, fecal and total coliforms and enterococcus 
levels also were exceeded at the mass emission station.  Likewise, nearly every event in which 
total copper, lead, zinc, aluminum or dissolved copper exceeded WQOs at Centinela Creek, 
concentrations of the same metals at the mass emission station also exceeded applicable criteria.   
 
The magnitude of exceedance (Water Quality Ratios) for bacteriological indicators for this 
tributary station is compared to the mass emission station and the other tributary stations on 
Figure 7-12.  The magnitude of exceedance is presented at each of the tributary stations based on 
the ratio of the mean concentrations for all the sampling events to date, to the applicable water 
quality objective.  For bacteriological indicators, the magnitude of exceedance of the WQO is 
similar for all the tributaries and the mass emission station.  No one or set of tributaries appear to 
be a primary source of bacterial indicator exceedances based on concentration.  Comparisons of 
the loadings from each tributary are presented in Conclusions Section (Section 12) of this report. 
 
Figure 7-13 presents the magnitude of exceedance (Water Quality Ratios) for the selected metals 
at this tributary station, the mass emission station and the other tributary stations.  The metals 
shown include dissolved and total copper and dissolved and total lead.  These metals were 
selected because they were consistently detected at concentrations above the WQO in many of 
the tributaries and the mass emission station.  The magnitude of exceedance is presented at each 
of the tributary stations based on the ratio of the mean concentrations for all the sampling events 
to date, to the applicable water quality objective.  For these metals, the magnitude of exceedance 
of the WQO is higher for total copper and lead at the Centinela station compared to further 
upstream tributary and channel locations that include Sepulveda, Benedict, and the MES.  The 
farthest upstream tributary locations are characterized by greater exceedances than Centinela and 
the other downstream locations.  Based on concentration, Centinela and the farthest upstream 
tributaries appear to exhibit greater exceedances of the WQO for the selected metals. 
Comparisons of the loadings from each tributary are presented in Conclusions Section (Section 
12) of this report. 
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Figure 7-12.  Summary of Magnitude of Exceedance of Water Quality Objectives for 
Bacteriological Indicators at the Ballona Creek Tributary Stations. 
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Figure 7-13.  Summary of Magnitude of Exceedance of Water Quality Objectives for 
Selected Metals at the Ballona Creek Tributary Stations. 
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7.3.3.2 Sepulveda Channel (TS08) 

The Sepulveda Channel tributary monitoring site is located on the Sepulveda Channel at Culver 
Blvd.  The confluence of Sepulveda Channel with Ballona Creek is downstream of the mass 
emission station.  The tributary was monitored during storm events on October 17 and 26, 
December 5, 27 and 31, 2004.  Dry weather events were sampled on November 2, 2004 and 
March 9, 2005.  
 
The 2004-2005 results are presented in Appendix F, Table 2.  Only one conventional constituent 
exceeded WQO during the monitoring events.  Cyanide exceeded objectives during one storm 
and one dry season event with values of 0.007 and 0.05 mg/L, respectively.  TPH, oil and grease, 
and carbonate were not detected during any of the events monitored in 2004-2005. 
 
Total and fecal coliform and enterococcus all exceeded WQOs during all five storm events.  
Sepulveda Canyon is on the current 303(d) list for coliform bacteria levels.  Total coliform 
values ranged from 130,000 to 300,000 MPN/100mL; fecal coliform values ranged from 2,400 to 
170,000 MPN/100mL and enterococcus values ranged from 90,000 to 240,000 MPN/100mL.  
Although the values were lower, all three constituents exceeded the WQO during the dry weather 
events.  During dry weather, total coliform values ranged from 30,000 to 35,000 MPN/100mL; 
fecal coliform values ranged from 3,000 to 9,000 MPN/100mL and enterococcus values ranged 
from 800 to 9,000 MPN/100mL. 
 
Nitrate-N and Nitrite-N are the only nutrients with WQOs.  They did not exceed the WQO 
during any of the storm or dry weather events.  Ammonia levels peaked at 5.77 mg/L on October 
17, 2004, but ranged from 0 to 0.5 mg/L on the other sampling dates.  Sepulveda Canyon is on 
the current 303(d) list for ammonia.   
 
Seven total metals, including aluminum, antimony, cadmium, copper, lead, nickel, and zinc 
exceeded WQOs during the storm events.  Copper exceeded the objectives during all five storm 
events ranging from 22.9 to 324 µg/L.  Aluminum and lead exceeded the WQO during four of 
the five events.  Sepulveda Canyon is on the current 303(d) list for lead.  Aluminum values 
ranged from 3,163 to 1,710 µg/L and lead values ranged from 11.9 to 116 µg/L.  Zinc exceeded 
WQO three out five storms, ranging from 116 to 1,340 µg/L.  Antimony and nickel exceeded the 
WQOs during two storm events and cadmium exceeded objectives during one storm event with a 
value of 2.84 µg/L.  Only one dissolved metal exceeded WQO during the storm events.  Copper 
exceeded the WQO during two storms with values of 9.64 and 9.78 µg/L.  Total copper was the 
only metal that exceeded the WQO during the dry weather event with a measurement of 22.9 
µg/L.   
 
All of the semi-volatiles and PCBs were not detected during all five storms and one dry weather 
event.  Bis(2-Chloroethoxy) methane was measured on March 9, 2005.  Diazinon exceeded the 
WQO during one storm event with a value of 0.19 µg/L.  Chlorpyrifos was detected during one 
storm event; however, it was measured below the water quality objective.  All other pesticides 
and herbicides were not detected during the monitoring events.   
 
Sepulveda Channel transports constituents of concern to Ballona Creek downstream of the 
Ballona Creek mass emission site.  Although COC loadings at Ballona Creek cannot be 
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attributed to flow from Sepulveda Channel, samples from the two sites had similar COCs.  
Bacteria exceedances coincided with excursions of total and fecal coliforms and enterococcus at 
the mass emission station.  When total copper, lead, zinc, or aluminum exceeded applicable 
WQOs at the mass emission station, concentrations of the same metals at Sepulveda Creek also 
typically exceeded standards.   
 
Figures 7-12 and 7-13 present a summary of the magnitude of exceedance (Water Quality 
Ratios) for bacteriological indicators and selected metals, respectively, at this and the other 
tributary stations and the mass emissions station.  For bacteriological indicators, the magnitude 
of exceedance of the WQO is similar for all the tributaries and the mass emission station.  No 
one or set of tributaries appear to be a primary source of bacterial indicator exceedances based on 
concentration.  Based on concentration, the Sepulveda location is characterized by slightly 
greater exceedances for metals than the MES, and significantly lower exceedances of the WQO 
for selected metals compared to Centinela and the further upstream tributaries.  Comparisons of 
the loadings for the constituents presented in these figures for each tributary are presented in 
Conclusions Section (Section 12) of this report. 
 
7.3.3.3 Benedict Canyon (TS09) 

The Benedict Canyon tributary monitoring site is located in Culver City where Duquesne 
Avenue crosses Ballona Creek.  The tributary monitoring site is designed to monitor flow from 
the Benedict Canyon Channel.  The tributary was monitored during storm events on October 17 
and 26, December 5, 27 and 31, 2004.  Dry weather events were sampled on November 2, 2004 
and March 9, 2005.  The one dry weather event was monitored on November 2, 2004.  The three 
storms monitored on October 17, October 26, and December 5, 2004 and the dry season event on 
March 9, 2005 were the only events that coincided with monitoring at the mass emission station. 
 
The 2004-2005 results are presented in Appendix F, Table 3.  Three general water chemistry 
constituents exceeded WQOs during the monitoring events.  Cyanide exceeded objectives during 
one storm event with a value of 0.007 mg/L.  Turbidity exceeded the WQO during one storm 
event with a measurement of 233 NTU.  Oil and grease was only detected during the dry season 
event on March 9, 2005 however the concentration was below water quality criteria.  TPH and 
oil and grease were not detected during any of the events monitored in 2004-2005.  Carbonate 
was not detected during any of the events monitored in 2004-2005.   
 
Total and fecal coliform and enterococcus all exceeded WQOs during all five storm events.  
Total coliform values ranged from 220,000 to 300,000 MPN/100mL; fecal coliform values 
ranged from 22,000 to 240,000 MPN/100mL and enterococcus values ranged from 90,000 to 
300,000 MPN/100mL.  Bacteria levels during the dry season were lower than during storms, but 
total and fecal coliform and enterococcus still exceeded applicable standards.  During dry 
weather, total coliform values ranged from 30,000 to 170,000 MPN/100mL; fecal coliform 
values ranged from 130 to 900 MPN/100mL and enterococcus values ranged from 700 to 1,700 
MPN/100mL. 
 
Nitrate-N and Nitrite-N are the only nutrients with WQOs.  They did not exceed the WQO 
during any of the storm or dry weather events. 
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Six total metals, including aluminum, cadmium, copper, lead, nickel, and zinc exceeded WQOs 
during the storm events.  Copper exceeded the objectives during all five storm events ranging 
from 26.4 to 98.8 µg/L.  Aluminum and lead exceeded the WQOs during four of the five events.  
Aluminum values ranged from 2,440 to 8,100 µg/L and lead values ranged from 12.4 to 47.3 
µg/L.  Zinc exceeded WQO three out five storms, ranging from 198 to 267 µg/L. Cadmium and 
nickel exceeded objectives during one storm event with values of 2.81 and 20.9 µg/L, 
respectively.  Only one dissolved metal exceeded WQO during the storm events.  Copper 
exceeded the WQO during two storms with values of 9.81 and 10 µg/L.  Total copper was the 
only metal that exceeded WQO during the dry weather event with a measurement of 15.3 µg/L. 
 
All of the semi-volatiles and PCBs were not detected during all five storms and one dry weather 
event.  Bis(2-Ethylhexl) phthalate was measured on March 9, 2005.  Diazinon exceeded the 
WQO during three storm events with values of 0.085, 0.129 and 0.61 µg/L.  All other pesticides 
and herbicides were not detected during the monitoring events.   
 
When bacteria levels at Benedict Canyon failed to comply with WQO criteria, exceedances of 
total and fecal coliforms and enterococcus also occurred at the Ballona Creek mass emission 
station.  Exceedances of WQOs for total copper, lead, zinc, and aluminum at Benedict Canyon 
usually coincided with exceedances of the same metals at the mass emission station.   
 
Figures 7-12 and 7-13 present a summary of the magnitude of exceedance (Water Quality 
Ratios) for bacteriological indicators and selected metals, respectively, at this and the other 
tributary stations and the mass emissions station.  For bacteriological indicators, the magnitude 
of exceedance of the WQO is similar for all the tributaries and the mass emission station.  No 
one or set of tributaries appear to be a primary source of bacterial indicator exceedances based on 
concentration.  Based on concentration, Benedict Canyon station exhibits the lowest exceedances 
for the selected metals compared to the Centinela station and the farthest upstream tributaries. 
Comparisons of the loadings for the constituents presented in these figures for each tributary are 
presented in Conclusions Section (Section 12) of this report. 
 
7.3.3.4 Adams Drain (TS10) 

Adams Drain is located in the northern portions of Culver City near the intersection of La 
Cienega Blvd. and Ballona Creek.  The tributary was monitored during storm events on October 
17 and 26, December 5, 27 and 31, 2004.  Dry weather events were sampled on November 2, 
2004 and March 9, 2005.  The three storms monitored on October 17, October 26, and December 
5, 2004 and the dry season event on March 9, 2005 were the only events that coincided with 
monitoring at the mass emission station.   
 
The 2004-2005 results are presented in Appendix F, Table 4.  Three conventional constituents 
exceeded WQOs during the storm events.  Cyanide exceeded the WQO during three storms with 
values ranging from 0.006 to 1.7 mg/L and pH did not meet the WQO during one storm event 
with a measurement of 6.4.  All constituents were below water quality objectives during the dry 
weather event.  Carbonate was not detected during any of the events monitored in 2004-2005.   
 
Total and fecal coliform and enterococcus all exceeded WQOs during all five storm events.  
Total coliform values ranged from 240,000 to 900,000 MPN/100mL; fecal coliform values 
ranged from 240,000 to 500,000 MPN/100mL and enterococcus values ranged from 140,000 to 
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300,000 MPN/100mL.  Total coliform and enterococcus exceeded WQOs during the dry weather 
events with values of 240,000 and 2,800 to 14,000 MPN/100mL, respectively.   
 
Nitrate-N and Nitrite-N are the only nutrients with WQOs.  They did not exceed the WQO 
during any of the storm or dry weather events.   
 
Eight total metals, including aluminum, antimony, cadmium, copper, lead, nickel, silver and zinc 
exceeded WQOs during the storm events.  Copper, lead and zinc exceeded the WQO during all 
five storm events.  Copper values ranged from 19.9 to 283 µg/L; lead values ranged from 10.7 to 
204 and zinc measurements ranged from 105 to 1,120 µg/L.  Aluminum and nickel exceeded 
objectives during four out of five storms.  Aluminum values ranged from 2,711 to 8,960 µg/L 
and nickel values ranged from 20.2 to 28.4 µg/L.  Antimony, cadmium and silver exceeded the 
WQO during two storm events.  Antimony values were 7.05 and 10.2 µg/L; cadmium values 
were 2.77 and 2.96 µg/L and silver measurements were 1.08 and 20.6 µg/L.  Three dissolved 
metals exceeded WQOs during the storm events.  Lead exceeded the WQO during all five storm 
events with values ranging from 1.2 to 5.27 µg/L.  Copper exceeded objectives during four of the 
five storms with values ranging from 4.51 to 12.9 µg/L.  Zinc exceeded the WQO during two 
storm events with measurements of 70.5 and 106 µg/L.  Total copper was the only metal that 
exceeded WQO during the dry weather events with a measurements ranging from 17.4 µg/L to 
28.0 µg/L.   
 
All of the semi-volatiles and PCBs were not detected during all five storms and one dry weather 
event.  Bis(2-Ethylhexl) phthalate and 2,4,5-Trichlorophenol were measured on March 9, 2005.  
Diazinon exceeded the WQO during two storm events with values of 0.094 and 0.207 µg/L.  
Chlorpyrifos exceeded WQO during one storm event with a value of 0.094 µg/L.  All other 
pesticides and herbicides were not detected during the monitoring events.   
 
Adams Drain contributes to high levels of COCs at the Ballona Creek mass emission station.  
Cyanide and pH did not comply with applicable WQOs at the two stations on October 17 and 
October 26, 2004, respectively.  Exceedances of total and fecal coliforms and enterococcus at 
Adams Drain and the mass emission station occurred regularly on the same sampling dates.  
Total copper, lead, zinc, and aluminum routinely did not comply with WQOs and these 
excursions coincided with exceedances at the mass emission station on October 17 and 26 and 
December 5, 2004. 
 
Figures 7-12 and 7-13 present a summary of the magnitude of exceedance (Water Quality 
Ratios) for bacteriological indicators and selected metals, respectively, at this and the other 
tributary stations and the mass emissions station.  For bacteriological indicators, the magnitude 
of exceedance of the WQO is similar for all the tributaries and the mass emission station.  No 
one or set of tributaries appear to be a primary source of bacterial indicator exceedances based on 
concentration.  Based on concentration, Adams station and the farthest upstream tributaries 
including Fairfax and Cochran, appear to exhibit greater exceedances of the WQO for the 
selected metals. Comparisons of the loadings for the constituents presented in these figures for 
each tributary are presented in Conclusions Section (Section 12) of this report. 
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7.3.3.5 Fairfax Drain (TS11) 

The Fairfax Drain tributary monitoring site is located in Los Angeles where Fairfax Avenue 
crosses Ballona Creek.  The tributary was monitored during storm events on October 17 and 26, 
December 5 and 27, 2004 and January 7, 2005.  Dry weather events were sampled on November 
2, 2004 and March 9, 2005.  The three storms monitored on October 17, October 26, and 
December 5, 2004 and the dry weather event on March 9, 2005 were the only events that 
coincided with monitoring at the mass emission station. 
 
The 2004-2005 results are presented in Appendix F, Table 5.  Only one general water chemistry 
constituent exceeded WQOs during the storm events; dry weather water quality complied with 
WQOs.  Cyanide exceeded the WQO during one storm with a value of 0.005 mg/L. 
 
Total and fecal coliform and enterococcus all exceeded WQOs during all five storm events.  
Total coliform values ranged from 130,000 to 300,000 MPN/100mL; fecal coliform values 
ranged from 17,000 to 240,000 MPN/100mL and enterococcus values ranged from 130,000 to 
300,000 MPN/100mL.  Total coliform, fecal coliform, and enterococcus bacteria also exceeded 
the WQO during the dry weather events, but values were lower.  During dry weather events, total 
coliform values ranged from 16,000 to 50,000 MPN/100mL; fecal coliform values ranged from 
300 to 14,000 MPN/100mL and enterococcus values ranged from 1,300 to 1,700 MPN/100mL. 
 
Nitrate-N and Nitrite-N are the only nutrients with WQOs.  They did not exceed the WQO 
during any of the storm or dry weather events.   
 
Six total metals, including aluminum, antimony, copper, lead, nickel, and zinc exceeded WQOs 
during the storm events.  Copper and lead exceeded the objectives during all five storm events.  
Copper measurements ranged from 14.3 to 177 µg/L and lead measurements ranged from 4.37 to 
73.6 µg/L.  Aluminum exceeded the WQO during four of the five events, with concentrations 
ranging from 1,160 to 7,640 µg/L.  Nickel and zinc exceeded WQOs three out five storms. 
Nickel values ranged from 24 to 28.8 µg/L and zinc values ranged from 231 to 422 µg/L.  
Antimony exceeded the WQO during one storm event with a measurement of 7.84 µg/L.  Two 
dissolved metals exceeded WQOs during the storm events.  Lead exceeded objectives during two 
storm events with values of 2.06 and 3.28 µg/L and copper exceeded the WQO during one storm 
with a value of 10.6 µg/L.  Total copper was the only metal that exceeded objectives during the 
dry weather events with values ranging from 11.1 to 14.3 µg/L.   
 
All of the semi-volatiles and PCB’s were not detected during all five storms and one dry weather 
event.  Acetophenone and Bis(2-Ethylhexl) phthalate were measured on March 9, 2005.  
Diazinon was detected during one storm event; however, the measurement was below the WQO.  
All other pesticides and herbicides were not detected during the monitoring events.   
 
Cyanide exceedances were also recorded at both stations on October 17, 2004.  Like all tributary 
stations in the watershed, bacteria exceedances at Fairfax Drain coincided with exceedances of 
total and fecal coliforms and enterococcus at the mass emission station.  Total metals criteria 
were routinely exceeded and excursions occurred at both stations on October 17 and 26 and 
December 5, 2004.   
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Figures 7-12 and 7-13 present a summary of the magnitude of exceedance (Water Quality 
Ratios) for bacteriological indicators and selected metals, respectively, at this and the other 
tributary stations and the mass emissions station.  For bacteriological indicators, the magnitude 
of exceedance of the WQO is similar for all the tributaries and the mass emission station.  No 
one or set of tributaries appear to be a primary source of bacterial indicator exceedances based on 
concentration.  Based on concentration, Fairfax station and the other farther upstream tributaries 
(Adams and to a greater extent Cochran) appear to exhibit greater exceedances of the WQO for 
total copper and lead.  Comparisons of the loadings for the constituents presented in these figures 
for each tributary are presented in Conclusions Section (Section 12) of this report. 
 
7.3.3.6 Cochran (TS12) 

The Cochran tributary monitoring site is located in the Mid-City community of Los Angeles near 
the upstream extent of Ballona Creek at Cochran Avenue.  The tributary was monitored during 
storm events on October 17 and 26, December 5 and 27, 2004 and January 7, 2005.  Dry weather 
events were sampled on November 2, 2004 and March 9, 2005.  The three storms monitored on 
October 17, October 26, and December 5, 2004 and the dry season event on March 9, 2005 were 
the only events that coincided with monitoring at the mass emission station.   
 
The 2004-2005 results are presented in Appendix F, Table 6.  Cyanide exceeded the WQO 
during three storms with values ranging from 0.006 to 1.3 mg/L.  Carbonate was not detected 
during most of the events monitored in 2004-2005, but was measured on March 9, 2005, which 
coincided with the peak (8.37) in pH values.  Carbonate, in equilibrium with bicarbonate and 
hydroxide in natural waters, becomes more common as waters become more acid. 
 
Total and fecal coliform and enterococcus all exceeded WQOs during all five storm events.  
Total coliform values ranged from 170,000 to 900,000 MPN/100mL; fecal coliform values 
ranged from 24,000 to 900,000 MPN/100mL and enterococcus values ranged from 240,000 to 
1,600,000 MPN/100mL.  Total coliform, fecal coliform, and enterococcus bacteria also exceeded 
the WQO during the dry weather events, but values were lower.  During dry weather, total 
coliform values ranged from 9,000 to 160,000 MPN/100mL; fecal coliform values ranged from 
500 to 17,000 MPN/100mL and enterococcus values ranged from 700 to 2,200 MPN/100mL. 
 
Nitrate-N and Nitrite-N are the only nutrients with WQOs.  They did not exceed the WQO 
during any of the storm or dry weather events.   
 
Nine total metals, including aluminum, antimony, cadmium, chromium, copper, lead, nickel, 
silver and zinc exceeded WQOs during the storm events.  Copper exceeded the WQO during 
four out of the five storms with values ranging from 16.1 to 699 µg/L.  Aluminum and lead 
exceeded WQOs during three of the five storm events.  Aluminum values ranged from 1115 to 
23,200 µg/L and lead values ranged from 14.3 to 449 µg/L.  Nickel and zinc exceeded objectives 
during two storms.  Nickel values were 22.3 and 54.6 µg/L and zinc measurements were 922 and 
3,500 µg/L.  Antimony, cadmium, chromium and silver exceeded the WQOs during one storm 
event with values of 16.5, 7.27, 59.8 and 14.9 µg/L, respectively.  Two dissolved metals 
exceeded the objectives during the storm events.  Copper and lead exceeded objectives during 
one storm event with values of 9.16 and 6.88 µg/L, respectively.  Total copper was the only 
metal that exceeded WQO during the dry weather event with a measurement of 14.1 µg/L.   
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All of the semi-volatiles and PCBs were not detected during all five storms and one dry weather 
event.  Acetophenone and Bis(2-Ethylhexl) phthalate were measured on March 9, 2005.  
Chlorpyrifos exceeded the WQO during one storm event with a value of 0.231 µg/L.  All other 
pesticides and herbicides were not detected during the monitoring events.   
 
Tributary monitoring determined that Cochran is a source of COCs at the Ballona Creek mass 
emission station.  Similar to other tributaries, exceedances of total and fecal coliforms and 
enterococcus at Cochran and the mass emission station occurred on the same dates.  
Furthermore, total copper, lead, zinc, and/or aluminum exceedances did not comply with 
applicable criteria on October 17 and/or December 5, 2004 at both stations.   
 
A summary of the magnitude of exceedance (Water Quality Ratios) for bacteriological indicators 
and selected metals at this and the other tributary stations and the mass emissions station is 
presented on Figures 7-12 and 7-13, respectively.  For bacteriological indicators, the magnitude 
of exceedance of the WQO is similar for all the tributaries and the mass emission station.  No 
one or set of tributaries appear to be a primary source of bacterial indicator exceedances based on 
concentration.  Based on concentration, the Cochran station exhibits the greatest exceedance of 
the WQO for total copper and lead compared to the other tributaries.  The magnitude of 
exceedance is similar to the upstream location at Adams and much lower than the mid-channel 
and lower tributary stations. Comparisons of the loadings for the constituents presented in these 
figures for each tributary are presented in Conclusions Section (Section 12) of this report. 
 
7.3.3.7 Summary of Other Tributary Studies – Dry Weather Characterization for Metals 

and Bacteria in Ballona Creek (Southern California Coastal Water Research 
Project) 

The Southern California Coastal Water Research Project completed a study in 2003-2004 to 
further characterize dry weather concentrations of metals and bacteria in Ballona Creek.  The 
goal of the study was to characterize these concentrations during dry weather flows and to 
identify the relative contribution of various portions of the watershed to the total dry season 
loading of metals and bacteria.  The study consisted of three sampling events conducted during 
the spring and summer of 2003 on 40 actively flowing storm drains and 12 in-channel sampling 
locations.  The samples collected were analyzed for total and dissolved metals and 
bacteriological indicators. Flow measurements were also obtained at each sampling station to 
determine loads.  In addition to load estimates, the data was used to determine mean 
concentration, temporal variability, spatial distribution and substantial inputs to the creek. 
 
The results of the study indicated that metal concentrations in Ballona Creek were below the 
WQO in 96% to 100% of the samples collected in-channel.  Bacteria densities were observed to 
exceed the WQO in the majority of the storm drains and in-channel samples.  The exhibited 
exceedances for bacteria are consistent with the results of the Core Monitoring presented in this 
section.  Greater frequency and magnitude of exceedance of the metal WQO for dissolved 
copper, total copper and total lead were observed for the Core Monitoring results.   
 
The results of this study also indicated that the distribution of higher metals and elevated bacteria 
concentrations for the dry weather flows was “bimodal.”  The highest concentrations were 
detected between km 3 and 6, immediately upstream of the tidal portion of Ballona Creek, and 
between km 9 and 12, below the portion of the watershed where Ballona Creek daylights from an 
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underground storm drain to an exposed channel.  These results are consistent with the findings of 
the tributary sampling as part of the Core Monitoring program that are summarized in Figures 7-
12 and 7-13.  As presented in Figure 7-13, concentration of metals are higher (as indicated by the 
higher magnitude of exceedance of the WQO) below the mass emission station (Centinela and 
Sepulveda stations), and the highest in the farther upstream stations (Adams and Cochran). 
 
These portions of the Creek correspond to where the storm drains that exhibit the highest 
concentrations and loads discharge to the channel.  The greatest volume of discharge was 
observed in 4 of the 40 drains sampled, consisting of approximately 85% of the total flow to the 
channel.  It was further determined that eight of the 40 drains contribute between 91% and 93% 
of the total daily load for metals.  The highest concentrations of both metals and bacteria were 
attributed to 9 drains.  The conclusions of the study indicated that although there is a large 
variability in the concentrations observed in the drains and in the channel, management of a 
relatively small number of storm drains during dry weather flows has the potential to 
significantly reduce metal and bacterial loads during dry weather periods, and improve water 
quality in Ballona Creek (Southern California Coastal Water Research Project, 2004).  
 
7.3.4 Trash Monitoring 
 
Trash monitoring surveys were conducted during the 2002-2003 and 2003-2004 storm seasons.  
Nine storm events were monitored during 2002-2003 and six events were monitored during 
2003-2004.  The sampling results for anthropogenic trash for each year are summarized below.  
Photos for four storm events, including the first storm, are provided in Appendix D, Figures 17-
20.   
 
2002-2003 Sampling Results  
The first storm event of the season, November 7, 2002, produced the most amount of trash 
contributing 36.3% of the total trash collected during the entire season.  Low density single 
family residential was the largest contributor of trash during the first storm of the season 
producing 32% of the total trash, followed by commercial land use which contributed 18% of the 
total trash (Figure 7-14).  Industrial and open space/parks each contributed 17% and high density 
single family residential contributed 16%.   
 

 Ballona Creek Watershed Trash Monitoring 2002-2003 First 
Storm Event

18%
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17%
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17%
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Figure 7-14.  Percent totals for anthropogenic trash per land use collected in the Ballona 

Creek Watershed for the 2002-2003 first storm event. 
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Based on the total amount of trash collected during the 2002-2003 storm season, the largest 
contributors by land use were low density single family residential and commercial, which each 
contributed 25% of the total trash collected.  Open space/parks and industrial produced 18% and 
17%, respectively.  High density single family residential produced the least amount of trash 
contributing 15% of the total trash collected (Figure 7-15).   
 

Ballona Creek Watershed Trash Monitoring 2002-2003 
Storm Season
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Figure 7-15.  Percent totals for anthropogenic trash per land use collected in the Ballona 
Creek Watershed for the 2002-2003 storm season. 

 
2003-2004 Sampling Results 
The largest amount of trash was collected during the second storm event of the season which 
occurred on January 2, 2004.  The second storm event contributed 28.1% of the total trash 
collected during the entire storm season.  Commercial land use was the largest contributor of 
trash during the second storm of the season, producing 34% of the total trash collected, followed 
by high density single family residential which contributed 22% (Figure 7-16).  Industrial land 
use contributed 16%, and low density single family residential and open space/parks each 
produced 14%.   
 

 Ballona Creek Watershed Trash Monitoring 2003-
2004 Second Storm Event 
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Figure 7-16.  Percent totals for anthropogenic trash per land use collected in the Ballona 
Creek Watershed for the 2003-2004 second storm event. 
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Commercial land use was the largest contributor of trash during the entire 2003-2004 storm 
season producing 31% of the total trash collected, followed by high density single family 
residential which contributed 22% of the total trash (Figure 7-17).  Industrial and low density 
single family residential each produced 17% and open space/parks contributed 13 %. 
 

 Ballona Creek Watershed Trash Monitoring 2003-2004 
Storm Season
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Figure 7-17.  Percent totals for anthropogenic trash per land use collected in the Ballona 
Creek Watershed for the 2003-2004 storm season. 

 
Trash Monitoring Data Analysis 
 
LACDPW is currently in the third year of the five-year trash monitoring program.  Upon 
completion of the program, a detailed analysis of the trash monitoring data will be performed.  
 
7.3.5 Shoreline Monitoring 
 
Shoreline monitoring began in 2001 and continued through 2004.  Water samples were collected 
daily from 16 stations along the Ballona Creek Watershed shoreline from July 1 through June 30 
of each year and analyzed for indicator bacteria, including total coliforms, fecal coliforms, and 
enterococcus.  Sampling locations are presented in Figure 7-4.  The monitoring results for each 
sampling year are summarized below.   
 
2001-2002 Sampling Results 
S10 is the only station within the Ballona Creek drainage area and downstream of the mass 
emission station, S01, and the tributary stations.  The results from this station indicate that 
bacterial densities were higher during wet weather than dry weather, which was the pattern for 
all stations monitored along the shoreline.  Mean bacterial densities for S10 were highest for total 
coliforms and enterococcus during wet weather.  The mean total coliform density was the highest 
of all stations and the mean enterococcus density was the second highest of all stations during 
wet weather.  There were exceedances of bacteria standards for all three indicators at S10 during 
dry and wet weather, which correspond with bacteria exceedances that occurred at the mass 
emission station and the tributary stations within the Ballona Creek Watershed.  Approximately 
8% of samples collected during 2001-2002 exceeded bacteria standards.   
 
Stations located outside of the Ballona Creek drainage area but within the watershed 
management area have shown similar results.  Mean bacterial densities were higher during wet 
weather than dry weather at all stations.  Stations S4, S5, S9 and S16 had the highest bacterial 
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densities during dry and wet weather.  Stations located in the northern portion of the watershed 
(S4, S5 and S9) generally had higher mean densities than those in the southern portion (S16).  
All of these stations are located adjacent to large storm drains or piers.  There were exceedances 
of at least one indicator bacteria at all stations during dry or wet weather in the 2001-2002 
sampling season, with more exceedances occurring during wet weather.  Station S5 had the 
highest percentage of exceedances (18%) followed by S16 (15%) and S4 (12%).   
 
2002-2003 Sampling Results 
Similar to the 2001-2002 results, S10 mean bacterial densities were higher during wet weather 
than dry weather, with higher densities of total coliforms and enterococcus.  There were 
exceedances of all three indicator bacteria at S10 during dry and wet weather, with more 
exceedances occurring during wet weather.  These results also correspond with bacteria 
exceedances that occurred at the mass emission station and the tributary stations within the 
Ballona Creek Watershed.  Approximately 17% of samples collected during 2002-2003 exceeded 
bacteria standards.   
 
The additional shoreline stations located within the management area have shown similar results 
to the 2001-2002 sampling season.  Mean bacterial densities were higher during wet weather 
than dry weather at all stations.  The highest bacterial densities during dry weather were found at 
stations S4, S5 and S16.  There were exceedances of at least one indicator bacteria at all stations 
during dry or wet weather in the 2002-2003 sampling season, with more exceedances occurring 
during wet weather.  Station S16 had the highest percentage of exceedances, with 28%, followed 
by S4 and S9 (22%) and S5 (21%).   
 
2003-2004 Sampling Results 
Similar to the previous sampling results, S10 mean bacterial densities were higher during wet 
weather than dry weather.  This station had the highest mean total coliform density and one of 
the highest mean enterococcus densities during dry weather.  There were exceedances of all three 
indicator bacteria at S10 during dry and wet weather, with more exceedances occurring during 
wet weather.  These results also correspond with bacteria exceedances that occurred at the mass 
emission station and the tributary stations within the Ballona Creek Watershed.  Approximately 
12% of samples collected during 2003-2004 exceeded bacteria standards.   
 
The additional shoreline stations located within the management area have shown similar results 
to the previous sampling seasons.  Mean bacterial densities were higher during wet weather than 
dry weather at all stations.  The highest bacterial densities during dry weather were found at 
stations S5, S6, S9 and S16, which were located near flowing storm drains or piers.  There were 
exceedances of at least one indicator bacteria at all stations during dry or wet weather in the 
2003-2004 sampling season, with more exceedances occurring during wet weather.  Station S9 
had the highest percentage of exceedances, with 25%, followed by S6 (18%), S5 (9%) and S16 
(8%).   
 
Further discussion of toxicity results and inter-relationships on a cross-watershed basis is 
presented in Section 10.  Due to the limited data-set on a watershed basis, the inter-relationship 
discussion is presented on regional basis in Section 10.Correlations between toxicity results with 
COC are discussed in this section using the results from all the watersheds.   
 
 

RB-AR48859



Final Report August 2005
 

Weston Solutions, Inc. 7-35
 

7.4 Regional Monitoring Summary 
 
7.4.1 Bioassessment Results/Discussion 
 
Information on the stream bioassessment surveys of October 2003 and October 2004 originally 
appeared in annual monitoring reports submitted to LACDPW (BonTerra 2004, Weston 2005).  
In the discussion below, ratings of the benthic macroinvertebrate communities is based on a CFG 
Southern California Index of Biotic Integrity (IBI) (Ode et al. In Press), a quantitative scoring 
system based on the cumulative value of seven biological metrics.  The scoring range is 0-70, 
and the scores are categorized into qualitative ratings of Very Poor (0-13), Poor (14-26), Fair 
(27-40), Good (41-55), and Very Good (56-70).  Additional individual metrics and aspects of 
species composition are discussed when notable.  Section 10 of this report provides more 
overview and detail of the results from the regional monitoring.   
 
7.4.1.1 Introduction 

Stream bioassessment monitoring was conducted at one site in the Ballona Creek Watershed.  
The location of the site is presented in Figure 7-4, and a description of the site and the 
justification for the monitoring location is presented in Table 7-3.  The site was located in the 
main channel of Ballona Creek upstream of South Sepulveda Blvd.  The creek is fully concrete 
lined in the monitoring reach.   
 

Table 7-3.  Ballona Creek Watershed stream bioassessment monitoring sites.   
October 2003 and 2004. 

Station Receiving Water 
Body Location – Date Coordinates Justification 

14 Ballona Creek 
Lined channel 

Ballona Creek at I-405 and S. 
Sepulveda Blvd – Oct. 25 

N 34º 00.444’ 
W 118º 23.757’ 

Original location relocated 
due to tidal influence 

 
 
7.4.1.2 Benthic Macroinvertebrate Community 

The benthic macroinvertebrate community in Ballona Creek had a CFG Southern California 
Index of Biotic Integrity score of 6 in 2003 and 10 in 2004, with a quality rating of Very Poor for 
both years (Table 7-4).  The community was dominated by Chironomid midges in both years, 
although they were much more dominant in 2004.  Baetid mayflies (Baetis, Fallceon quilleri) 
and the caddisfly Hydroptila were more abundant in 2003.  There were no taxa collected that 
were highly intolerant to impairment (tolerance value of 0, 1, or 2.)  Water quality was variable 
between the two surveys, likely due to the 2004 survey being conducted approximately one week 
after a significant rain event.  The 2004 survey recorded substantially lower pH, water 
temperature, dissolved oxygen, and specific conductance, while turbidity was much higher.   
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Table 7-4.  Index of Biotic Integrity and Water Quality Measures of the Ballona Creek 

Watershed. 

Ballona Creek Watershed 
Station 14 

Ballona Creek 
(lined channel) 

Survey Oct-03 Oct-04 
Index of Biotic Integrity/ 
Qualitative Rating 

6 
Very Poor 

10 
Very Poor 

Water Quality 
Temperature © 22 17.8 
pH 8.4 7.5 
Specific Conductance (ms/cm) 1.170 0.683 
Hardness (mg/L CaCO3) NS 244 
Dissolved Oxygen (mg/l) 15.96 6.98 

 
 
7.4.1.3 Relationship of Bioassessment to Constituents of Concern 

Data from the mass emissions stations, summarized in Section 7.3, were used to identify possible 
relationships between constituents of concern and impacts to the benthic macroinvertebrate 
communities.  Additional impairments identified in the 303(d) listing were not considered here 
due to a lack of available recent data.   
 
Bioassessment Station 14-Ballona Creek was located in close proximity to the Ballona Creek 
mass emissions station S01 (Figure 7-5).  The benthic community was rated Very Poor in 
Ballona Creek, and the physical habitat in this stream reach was also poor.  Constituents of 
concern that exceeded WQOs included copper and lead.  Total copper and lead consistently 
exceeded water quality objectives and lead was the only dissolved metal to exceed WQOs.  High 
concentrations of heavy metals have long been known to negatively impact macroinvertebrate 
communities (e.g., Winner et al. 1980).  Bacteria levels were consistently very high, and while 
bacteria alone likely did not directly impact the benthic community, high densities generally 
indicate other water quality issues such as elevated fine organic matter or nutrients that could 
degrade the system.  Two pesticides were detected in stormwater samples, diazinon and 
prometryn, and these would likely have a deleterious effect on the macroinvertebrate community. 
 
The Ballona Creek Watershed was also monitored at six tributary sites upstream of the 
bioassessment monitoring site.  In addition to the COC exceedances listed above, cyanide, oil 
and grease, pH, and various metals were detected in concentrations that exceeded WQOs.  
 
7.4.2 Estuary Sampling Program Results/Discussion 
 
Five stations within the Ballona Creek Estuary, identified as 4053, 4213, 5735, 5767, and 5787 
were monitored under the supervision of SCCWRP in the summer of 2003.  The locations of the 
stations are presented in Figure 7-18.  Samples were analyzed for sediment chemistry, sediment 
toxicity and benthic macroinvertebrate diversity.  The results from these sampling events are 
discussed in the following section and presented in Table 7-5.  The complete list of laboratory 
analytical data results are presented in Appendix E, Table 4.   
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Figure 7-18.  Ballona Creek Estuary Sampling Stations. 
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Table 7-5.  Analytical Results for Constituents Analyzed in the Ballona Creek Estuary. 
Ballona Creek Estuary Constituent Units ER-L* ER-M* 4053 4213 5735 5767 5787 

Toxicity         
Mean Eohaustorius Survival %   0 59 27 19 90 
Infauna Community Indices         
Number of species #/0.1 m2   37 12 45 53 85 
Total abundance #/0.1 m2   16,836 5767 1628 1800 3809 
Shannon-Wiener diversity    1.31 1.09 2.57 2.52 2.23 
Evenness    0.36 0.44 0.67 0.63 0.50 
Dominance    2 2 6 5 4 
Sediment Size and TOC         
Gravel %   55.00 55.70 0.21 0.29 0.68 
Sand %   35.62 42.34 48.53 57.80 79.65 
Silt  %   8.62 1.80 48.76 39.84 18.97 
Clay %   0.84 0.16 2.50 2.07 0.70 
Median size microns   2222.89 2187.01 58.30 125.47 710.87 
Mean size microns   1759.90 2093.95 115.75 133.83 221.73 
TOC %   4.946 0.497 0.669 1.196 0.352 
Metals mg/kg        
Arsenic mg/kg 8.2 70 4.01 2.37 3.54 7.52 2.97 
Cadmium mg/kg 1.2 9.6 0.84 0.13 0.83 0.96 0.31 
Chromium mg/kg 81 370 21.9 19.5 21.1 19.3 10.6 
Copper mg/kg 34 270 36.4 11.5 32.9 33.4 10.6 
Lead  mg/kg 46.7 220 41.0 12.7 111.0 59.3 35.5 
Mercury mg/kg 0.15 0.71 0.11 0.03 0.05 0.08 0.03 
Nickel mg/kg 20.9 51.6 13.1 9.7 13.3 12.5 7.6 
Silver  mg/kg 1 3.7 0.86 0.44 0.66 0.87 0.36 
Zinc mg/kg 150 410 202.0 73.5 186.0 165.0 107.0 
Pesticides         
Total detectable DDT µg/kg 1.58 46.l 17.3 1.4 5.4 9.7 0.0 
Total detectable chlordane µg/kg 0.6 6 21.6 1.3 0 0 0 
PAHs         
Total detectable PAHs µg/kg 4022 44,800 1929 69 182 488 408 
PCBs         
Total detectable PCBs µg/kg 22.7 180 0.0 0.0 8.0 0.0 0.0 

Mean ER-M quotient    0.44 0.08 0.15 0.14 0.07 
* Effects Range-Low and Effects Range-Median (Long et al. 1995) 
Chemistry results in bold = exceeds ER-L 
Chemistry results in bold = exceeds ER-M 
Toxicity in bold = identified as moderately toxic (Bight 03 draft report, SCCWRP 2004) 
Toxicity in bold = identified as highly toxic (Bight 03 draft report, SCCWRP 2004) 
Mean ERM-Q in bold = above 0.10 threshold (Long et al. 1998) 
NR = not reported 
J = Estimated value above MDL and below RL 
 
Currently, there are no universally accepted criteria for assessing contaminated sediments.  
However, SCCWRP decided to utilize Effect Range-Low (ER-L) and Effect Range-Median (ER-
M) values to evaluate the potential for sediment to cause adverse biological effects (Long et al. 
1995).  The guidelines were intended to provide informal (non-regulatory) effects-based 
benchmarks of sediment chemistry data (Long et al. 1998).  Two effects categories have been 
identified:   
 

ER-L – Effects Range-Low:  concentrations below which adverse biological effects are 
rarely observed; and 

ER-M – Effects Range-Median:  concentrations above which adverse biological effects 
are more frequently, though not always observed. 

 
Sediment chemistry data from samples collected from each of the estuaries were compared to the 
ER-L and or the ER-M data (Table 7-5). 
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In addition, for each estuary ER-M values were used to calculate a mean ER-M quotient (ERM-
Q).  The concentration of each constituent was divided by its ER-M to produce a quotient, or 
proportion of the ER-M equivalent to the magnitude by which the ER-M value is exceeded or not 
exceeded.  The mean ERM-Q for each embayment was then calculated by summing the ERM-Qs 
for each constituent and then dividing by the total number of ERM-Qs assessed.  ERM-Qs were 
not calculated for constituents below the detection limit and thus were not used in the generation 
of the mean ERM-Q.  The mean ERM-Q thus represents an assessment for each embayment of 
the cumulative sediment chemistry relative to the threshold values.  In this way, the cumulative 
risks of effect to the benthic community can provide a mechanism to compare embayments.  This 
method has been used and evaluated by several researchers (Hyland et al. 1999, Carr et al. 1996, 
Chapman 1996, and Long et al. 1995) throughout the country. 
 
The aggregate approach using an ERM-Q is a more reliable predictor of potential toxicity but 
should not be used to infer causality of specific contaminants.  ER-L and ER-M values were 
originally derived to be broadly applicable and they cannot account for site-specific features that 
may affect their applicability on a more local or regional level.  Local differences in 
geomorphology can result in chemicals being more or less available and therefore more or less 
toxic than an ER-L or ER-M value might indicate.  Additionally, some regions of the country are 
naturally enriched in certain metals and local organisms have become adapted. 
 
Sediment Chemistry.  Sediments were analyzed for four groups of constituents: metals, 
pesticides, PAHs and PCBs.  Three metals, including copper, lead, and zinc exceeded the ER-L 
at some of the stations within the Ballona Creek Estuary.  Copper exceeded the ER-L at one 
station, 4053, with a value of 36.4 mg/kg.  Lead exceeded the ER-L at two stations, 5735 and 
5767, with values of 111 and 59.3 mg/kg, respectively.  Zinc exceeded the ER-L at three of the 
five stations with values ranging from 165 to 202 mg/kg.  There were detections of all other 
metals at all stations; however, concentrations were below the ER-L and ER-M values.   
 
The only pesticides with concentrations above ER-L and ER-M values were total detectable 
DDT and total detectable chlordane.  Total detectable DDT exceeded the ER-L at three stations, 
with values ranging from 5.4 to 17.3 µg/kg.  Total detectable DDT was below the ER-L value at 
station 4213 and was not detected at station 5787.  Total detectable chlordane exceeded the ER-L 
at one station, 4213, with a value of 1.3 µg/kg and exceeded the ER-M at station 4053 with a 
value of 21.6 µg/kg.  Total detectable chlordane was not detected at the other three stations.   
 
Total detectable PAHs were below the ER-L values at all five stations monitored in the Ballona 
Creek Estuary.  Total detectable PCBs were only detected at station 5735 but were below the 
ER-L.   
 
ERM-Q values were above the threshold of 0.10 at three out of the five stations monitored in the 
Ballona Creek Estuary.  Stations 4053, 5735 and 5767 had mean ERM-Q values above the 0.10 
threshold, with values of 0.44, 0.15 and 0.14, respectively.  The other two stations had mean 
ERM-Q values below 0.10, with values of 0.07 and 0.08.   
 
Three of the stations displayed similar patterns of exceedances in the Ballona Creek Estuary.  
Stations 4053, 5735, and 5767, the stations in the middle of the estuary, had the most number of 
exceedances and all had mean ERM-Q values above the 0.10 threshold.  The sediments at these 
stations were also identified as highly toxic to the test organisms (see below).  The station 
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located at the bottom of the estuary, 5787, did not have any exceedances, and had the lowest 
ERM-Q value and the highest percent survival rate of E. estuarius (see below).   
 
Sediment Toxicity.  The mean percent survival of the test organism, E. estuarius, exposed to 
Ballona Creek Estuary sediments ranged from 0 to 90%.  Percent survival was the lowest at 
stations 4053, 5735, and 5767, with values of 0%, 27% and 19%, respectively.  These values 
suggest that the Ballona Creek Estuary sediments in these areas are highly toxic to the test 
organisms (Bight 03 draft report, SCCWRP 2004).  The mean percent survival of E. estuarius at 
station 4213 was 59%, suggesting that the sediments in this area were moderately toxic to the 
test organisms.  Station 5787 had a mean percent survival of 90%, which suggests that the 
sediments in this area were not toxic.   
 
Benthic Community Structure.  Total abundance ranged from 1,628 organisms/0.1m2 at station 
5735 to 16,836 organisms/0.1m2 at station 4053.  The total number of species ranged from 12 at 
station 4213 to 85 organisms/0.1m2 at station 5787.  Species diversity was highest at station 5735 
with a value of 2.57 and lowest at station 4213 with a value of 1.09.  Evenness values ranged 
from 0.36 at station 4053 to 0.67 at station 5735.  Dominance values ranged from 2 to 6.   
 
Sediment Size.  Sand, gravel and silt were the dominant sediment constituents at the stations 
monitored in the Ballona Creek Estuary.  Sand dominated the sediment composition at two 
stations, 5767 and 5787, followed by silt.  Gravel was the dominant sediment constituent at 
stations 4053 and 4213 followed by sand, and silt was the dominant constituent at station 5735, 
followed by sand.  Median grain size ranged from 58.3 to 2222.9 microns.  TOC content ranged 
from 0.35 to 4.95%.  Station 4053 had the largest median grain size and the highest TOC 
content.   
 
7.5 Conclusions 
 
The water quality monitoring conducted during the past ten years at the Ballona Creek mass 
emission site has identified several COCs that persistently exceed WQOs.  These COCs include 
cyanide, indicator bacteria (total coliform, fecal coliform and enterococcus) and metals (total 
copper and total and dissolved lead).  None of the COCs had concentrations that were shown to 
have significantly increasing or decreasing trends.  However, several other constituents that were 
not identified as COCs did exhibit trends in their concentration levels through the history of the 
monitoring program.  Bicarbonate, potassium and MBAS were shown to have significantly 
increasing concentrations.  The concentrations of total petroleum hydrocarbons, however, 
significantly decreased during the same time period.   
 
Figure 7-19 displays the events that were monitored congruently at the Ballona Creek mass 
emission station and its tributaries and lists some COCs that exceededed applicable standards at 
the mass emission station.  If COCs measured at a tributary station exceeded the standard on a 
common sampling date, the tributaries are listed in the table as well.  The table shows that 
bacteria, total copper, and total lead exceeded WQOs at the mass emission station on nearly 
every monitoring date and that exceedances coincided at many, if not all tributaries.  Total zinc 
had exceedances at the mass emission station during the October 26th and the December 5th 
storms with many associated tributary exceedances.  Cyanide had exceedances at the mass 
emissions station on two events and corresponding exceedances in many of the tributaries. Other 
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constituents had less of a connection between water quality exceedances at the mass emission 
station and exceedances at the tributary stations. 
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Mass Emission Station Exceedance BC = Ballona Creek (S01) AD = Adams Drain (TS10)
Tributary Station Exceedance BN = Benedict Canyon (TS07) CC = Centinela Creek (TS11)

CN = Cochran (TS08) FD = Fairfax Drain (TS12)
SC = Sepulveda Creek (TS09)

Total Aluminum

Dissolved Copper

DiazinonOil & Grease

Enterococcus

Total Copper Total Zinc Total Lead

Cyanide pH

Total Coliform Fecal Coliform

 
 

Figure 7-19.  Comparative Summary of Constituents Frequently Exceeding WQOs at 
Ballona Creek and its Tributaries. 

 
The magnitude of exceedance (Water Quality Ratios) for bacteriological indicators and selected 
metals at Centinela Creek and the other tributary stations and the mass emission station was 
presented on Figures 7-12 and 7-13, respectively.  For bacteriological indicators, the magnitude 
of exceedance of the WQO is similar for all the tributaries and the mass emission station.  No 
one or set of tributaries appear to be a primary source of bacterial indicator exceedances based on 
concentration.  Based on concentration, Sepulveda and the further upstream tributaries appear to 
exhibit greater exceedances of the WQO for the selected metals. These results are consistent with 
the findings of the dry weather characterization study of Ballona Creek conducted by the 
Southern California Coastal Water Research Project.  The results of this study also indicated that 
the distribution of higher metals and elevated bacteria concentrations for the dry weather flows 
was “bimodal.”  The highest concentrations were detected between km 3 and 6, immediately 
upstream of the tidal portion of Ballona Creek, and between km 9 and 12, below the portion of 
the watershed where Ballona Creek daylights from an underground storm drain to an exposed 
channel.  
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The results of this study further concluded that these portions of the Creek correspond to where 
the storm drains that exhibit the highest concentrations and loads discharge to the channel.  The 
greatest volume of discharge was observed in 4 of the 40 drains sampled, consisting of 
approximately 85% of the total flow to the channel.  It was further determined that eight of the 
40 drains contribute between 91% and 93% of the total daily load for metals.  The highest 
concentrations of both metals and bacteria were attributed to 9 drains.  The conclusions of the 
study indicated that although there is a large variability in the concentrations observed in the 
drains and in the channel, management of a relatively small number of storm drains during dry 
weather flows has the potential to significantly reduce metal and bacterial loads during dry 
weather periods, and improve water quality in Ballona Creek (Southern California Coastal Water 
Research Project, 2004).  
 
Trash monitoring in the 2002-2003 and 2003-2004 storm seasons has identified the amounts 
flowing into the storm drain system per land use from the Ballona Creek Watershed.  In 2002-
2003, the first storm event of the season produced the most amount of trash, while the second 
storm event contributed the most amount of trash during the 2003-2004 storm season.  Low 
Density Single Family Residential was the largest contributor of trash during the first storm of 
the 2002-2003 season and commercial land use was the largest contributor of trash during the 
second storm event of the 2003-2004 season.  Based on the results for the entire storm seasons, 
low density single family residential and commercial produced the most amount of trash during 
2002-2003 and commercial land use was the largest contributor during the 2003-2004 storm 
season.   
 
Shoreline monitoring from 2001-2004 within Ballona Creek Watershed indicated that bacterial 
densities were higher during wet weather than dry weather.  Stations located in the northern 
portion of the watershed generally had higher mean densities than those in the southern portion, 
as well as those stations that were located adjacent to large storm drains or piers.  There were 
exceedances of bacteria standards of at least one indicator bacteria at all stations during dry or 
wet weather in all three sampling seasons, with more exceedances occurring during wet weather.  
These exceedances correspond with the bacteria exceedances that occurred at the mass emission 
station and the tributary stations within the Ballona Creek Watershed.   
 
Stream bioassessment monitoring was conducted in October 2003 and October 2004. 
Bioassessment monitoring sites were established at one location in the Ballona Creek Watershed 
to assess biological integrity and to detect biological trends and responses to pollution in 
receiving waters throughout the region.  The Ballona Creek site was located in an urbanized 
portion of the watershed and received urban runoff.  The benthic macroinvertebrate community 
had CFG Southern California Index of Biotic Integrity scores of 6 and 10, and quality ratings of 
Very Poor for both years.   
 
The Ballona Creek Estuary was monitored to estimate the extent and magnitude of ecological 
change in the SCB and to determine the mass balance of pollutants that currently reside within 
the SCB.  Sediments from five stations within the estuary were analyzed for chemistry, toxicity 
and benthic macroinvertebrate diversity.  The results of the chemistry assessment indicated that 
three metals, copper, lead and zinc, were detected above the ER-L or ER-M values.  Total 
detectable DDT and total detectable chlordane were found in high concentrations.  Three stations 
had ERM-Q values above the 0.10 threshold.  Sediment toxicity was identified as moderately 
toxic to the test organisms at one station and highly toxic at three stations.   
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8.0 MALIBU CREEK WATERSHED MANAGEMENT AREA 
 
8.1 Watershed Description 
 
8.1.1 Watershed Land Use, Percent Impervious, and Population 
 
The Malibu Creek Watershed Management Area is 81% vacant with the second highest land use 
being residential (11%) as shown on Figure 8-1.  The Malibu Creek Watershed is one of the least 
urbanized of the watershed management areas in Los Angeles County.  Only Santa Clara 
Watershed has a larger percentage of undeveloped area. The residential and developed areas of 
the Malibu Creek Watershed Management Area are primarily on the coast near Malibu Point and 
in the northern upper reaches of Malibu Creek in Agoura Hills and Westlake Village as shown 
on the Figure 8-2.   
 
The average percentage of impervious area of the Malibu Creek Watershed is estimated to be 8% 
based on assumptions on impervious areas in each land use type.  This is the second lowest ratio 
of impervious land area in the six Watershed Management Areas.   
 
The population density in the Malibu Creek WMA is low and concentrated near Agoura Hills 
and the coast (Figure 8-3). 
 
 

Vacant
81%

Agriculture
2%

Residential
11%

Open Space and 
Recreation

2%

Commercial and Public
2%

Transportation and 
Utilities

1% Mixed Use
1%

 
 

Figure 8-1.  Land Use Percentages in the Malibu Creek Watershed. 
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Figure 8-2.  Land Use Distribution in the 
Malibu Creek Watershed. 
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Figure 8-3.  Population Density in the 
Malibu Creek WMA. 
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8.1.2 Hydrology and Monitoring Stations 
 
The Malibu Creek Watershed includes approximately 109 square miles of the southwestern 
portion of Los Angeles County and the southern part of Ventura County.  The watershed 
contains seven subwatersheds and except for residential and commercial areas along the coast, 
each drains primarily open space.  Other subwatersheds drain directly to Santa Monica Bay.  The 
Malibu Creek Watershed is the largest basin to discharge into Santa Monica Bay.   
 
The Malibu Creek Watershed Management Area is composed of the Malibu Creek Watershed 
and several other smaller coastal canyon creeks (Figure 8-4).  The mass emission station “S02” is 
about 4 miles from the coast.  The drainage area that is monitored by this mass emission station 
is outlined in Figure 8-4. Several bioassessment stations are located higher up in the watershed. 
 
Figure 8-5 displays how sampling events corresponded with wet and dry periods during the fall 
and winter of 2004-2005.  The first storm event of the season, on October 16, 2004, coincided 
with the season’s first monitoring event.  Daily rainfall totals of monitored events ranged from 
0.4” on January 11, 2005 to 1.5” on October 26, 2004.  The wettest period of the season occurred 
over a 16 day stretch in late December and early January.  It was at the end of this wet period, on 
January 11th, that the last storm of the season was monitored. 
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Figure 8-4.  Hydrology and 
Monitoring Stations. 
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Daily Rain Totals and Sampling Events in the Malibu Creek Watershed
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Figure 8-5.  Daily Rainfall and Sampling Events in the Malibu Creek Watershed, Nov 04 to 

Jan 05. 
 
 
 
 
Figure 8-6 shows the distribution of rainfall across the watershed during the wet season 
monitoring events.  Rainfall amounts appear to be highest in the western portion of the 
watershed.  It is possible that two eastern rainfall gauges were not collecting information during 
these monitored storms.  This will be investigated. 
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Figure 8-6.  Distribution of Rainfall in the 
Malibu Creek WMA for Monitored Storms. 
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8.2 Flow Monitoring 
 
Figure 8-7 shows a historical flow volume record of monitored storms at the Malibu Creek 
monitoring station.  Monitored flow (green bars) represents the amount of storm flow that is 
represented in the mass emission station composite sampling.  Total flow (blue bars) represents 
the total amount of storm flow over the entire storm event. Note that the highly variable flow 
volume appears on a log scale.   
 
Note: Flow data for the 2004/05 storm season is to be provided by LADPW.   
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Figure 8-7.  Summary of Flow Volumes of Monitored Events on Malibu Creek. 

 
 
8.3 Core Stormwater Monitoring Summary 
 
8.3.1 Mass Emissions 
 
Four wet weather and two dry weather events were monitored at the Malibu Creek mass 
emission site during the 2004-2005 monitoring season.  Sampling occurred during storms on 
October 17 and 26, 2004, December 5, 2004 and January 11, 2005.  The dry weather events 
occurred on November 16, 2004 and March 9, 2005.  Sample results from this current 
monitoring year are discussed in Section 8.3.1.1 and presented in Appendix C, Table 6.  
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Highlighted cells in Table 6 represent concentrations exceeding respective water quality 
objectives.  This discussion presents the results based on groups of constituents of concern 
(general chemistry, nutrients, bacterial indicators, metals, semi-volatiles and PCBs, and 
pesticides and herbicides).  Wet weather data for each group of constituents of concern are 
reviewed and presented first, followed by a brief comparison of the dry weather results.  Section 
8.3.1.2 presents a summary of the historical data collected at these stations and an assessment of 
the trend analyses performed on the water quality data.  Section 8.3.1.3 lists the COCs for each 
of these drainages.   
 
8.3.1.1 2004-2005 Results 

There were few general water chemistry exceedances of water quality objectives at the Malibu 
Creek mass emission station.  Sulfate exceeded the water quality objectives in three of the four 
stormwater samples.  TDS exceeded criteria during the first storm event and cyanide exceeded 
objectives during one dry weather event.  The maximum concentration of major ions in the water 
column occurred during the first storm as well, corresponding to the maximum TDS, specific 
conductance, hardness and alkalinity concentrations measured.   
 
Nutrients were detected in all stormwater samples with the exception of ammonia and nitrite, 
which were not detected in the January 11, 2005 stormwater sample.  All nutrients with the 
exception of nitrite were detected during the dry weather events.  Nitrate-N and nitrite-N 
concentrations were all below Basin Plan criteria during wet and dry weather events.   
 
There were exceedances of indicator bacteria during three storm events.  Fecal coliform and 
enterococcus exceeded objectives during the first three storms, while total coliform exceeded 
WQO during the first two storms.  Indicator bacteria were not analyzed in the last stormwater 
sample collected on January 11, 2005.  All indicators were detected during both dry weather 
events.  Enterococcus densities exceeded the WQO during one dry weather event; however, total 
and fecal coliform were below objectives.  Fecal streptococcus densities were equal to 
enterococcus densities for all sampling events.   
 
Five metals exceeded WQOs in samples collected from Malibu Creek, including aluminum, 
cadmium, copper, lead and nickel.  Total aluminum, cadmium, and lead each exceeded their 
respective WQO during one storm event on January 11, 2005.  Total nickel exceeded WQOs 
during two storm events and total copper exceeded WQO during all wet weather sampling 
events.  Only total copper exceeded WQO during one dry weather event.  None of these metals 
exceeded WQOs in their dissolved state in wet or dry weather samples.   
 
Total and dissolved beryllium, hexavalent chromium, mercury, and thallium and dissolved 
manganese and silver were not detected in any samples collected, during wet or dry monitoring 
events.  Dissolved iron and lead were only detected during the January 11, 2005 storm event.  As 
mentioned previously, the January 11, 2005 storm event had the highest TSS concentrations.  All 
remaining metals were detected at levels below applicable WQOs.   
 
Bis (2-Ethylhexl) phthalate was the only semi-volatile organic that was detected in any of the 
samples.  Concentrations were detected during the last dry weather event with a value of 24.30 
µg/L.  None of the PCBs or herbicides were detected in any of the samples collected during the 
2004-2005 monitoring season.  Diazinon was the only pesticide to be measured above detection 
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limits during two storm events and one dry weather event, with detectable concentrations ranging 
from 0.03 µg/L to 0.06 µg/L.  Concentrations were below water quality objectives.  
 
8.3.1.2 Historical Review 

Table 8-1 presents annual means for the constituents that were monitored from 1995 to 2005 
with the appropriate water quality objectives.  Each observation was compared to the lowest 
applicable WQO from the Basin Plan, Ocean Plan, or the California Toxic Rule (CTR) and those 
above the WQO were highlighted.  Water quality objectives for metals are hardness dependent.  
Metal concentrations were determined using a mean hardness value; however, individual events 
show specific hardness for that particular event.  Therefore, results for individual events may 
show different results that may be less than water quality objectives.  Individual events for each 
year are presented in the annual reports.   
 
The yellow-highlighted cells in Table 8-1 indicate that a constituent’s detection limit is greater 
than the WQO.  For statistical analyses, one-half the detection limit is used in place of a non-
detect result.  Therefore, annual means generated from values highlighted in yellow may be 
misrepresentative of actual concentrations.  Table 8-1 suggests that total mercury and total 
thallium have consistently exceeded WQOs; however, out of all 30 individual samples collected 
during the past 5 years of monitoring, total mercury and thallium have never been detected.  
Furthermore, the Ocean Plan was developed for the protection of marine resources.  It applies 
specifically to discharges to the ocean and not to discharges to enclosed bays, estuaries or inland 
waters.  The Ocean Plan criteria were intended for ocean water samples representative of the 
discharge area after initial dilution has been completed (SWRCB 2001).  Therefore, applying the 
Ocean Plan criteria to stormwater samples collected upstream of the Malibu Creek mouth and 
interpreting these results should be done with caution.  Concentrations for these constituents 
were not considered as exceedances.  
 
Table 8-1 also presents frequency and mean magnitude of exceedance ratios for each constituent.  
The frequency ratio was determined by dividing the total number of years a constituent was 
analyzed into the number of times the mean value of a constituent exceeded the WQO.  The 
mean magnitude of exceedance was determined by dividing the WQO for a constituent into the 
constituents mean value for each year, then calculating the average magnitude of exceedance.  A 
frequency ratio greater than 0.5 (50%) and a mean exceedance ratio greater than 1.0 were used as 
the criteria for determining whether a given parameter should be considered as a COC.  
 
Blue highlighted cells in Table 8-1 represent exceedances of water quality objectives; yellow 
cells represent constituents in which the detection limits were above water quality objectives and 
were not considered exceedances; orange cells represent a frequency ratio greater than 0.5 (50% 
exceedance) and a mean exceedance ratio greater than 1.0.  
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Table 8-1.  Annual Mean Concentration for Constituents Measured at the Malibu Creek Mass Emission Site, 1994 – 2005. 
 

Constituent Units 
Lowest 
WQO1 1994-95 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
General 

Alkalinity mg/l         144 179 162 188 205 213 216 167 0.0   
Bicarbonate mg/l         144 176 189 227 250     221 0.0   
BOD mg/l         18.2 7.1 3.4 5.5 13.8 13.8 4.6 10.8 0.0   
Calcium mg/l         76 132 115 108 89     118 0.0   
Carbonate mg/l           3.56   3.71 1.00     1.00 0.0   
Chloride mg/l 500       73 102 89 104 124 111 159 122 0.0 0.2 
COD mg/l         110.9 48.2 69.0 83.1 181.0 97.9 59.8 51.7 0.0   
Cyanide mg/l 0.004       0.01       0.01 0.01 0.01 0.01 1.0 1.5 
Dissolved Oxygen mg/l <5                 7.93 9.35 8.53 0.0 0.6 
Fluoride mg/l 2       0.15 0.24 0.26 0.20 0.21 0.23 0.18 0.26 0.0 0.1 
Hardness mg/l         362 587 539 589 733 729 727 558 0.0   
Magnesium mg/l         42.4 72.9 64.8 77.9 90.6     63.8 0.0   
MBAS mg/l           0.15   0.05 0.05 0.04 0.04 0.07 0.0   
Oil and Grease mg/l         2.82 0.95   2.50 2.73 3.83 2.50 2.20 0.0   
pH   6.5/8.5       7.84 8.23 7.88 8.10 8.17 8.25 8.11 7.62 0.0   
Potassium mg/l         4.84 5.45 6.30 5.98 9.08     9.13 0.0   
Sodium mg/l         85 100 100 99 127     105 0.0   
Specific Conductance umhos/cm         1064 1803 1598 1615 2204 1655 2140 1547 0.0   
Sulfate mg/l 500       294 331 410 449 446 594 616 485 0.3 0.9 
Total Dissolved Solids mg/l 1500       672 1157 974 1027 1429 1112 1394 1037 0.0 0.7 
Total Organic Carbon mg/l         15.38 10.95 7.49 6.71 7.78 10.32 6.63 10.80 0.0   
Total Phenols mg/l     0.44           0.05 0.05 0.05 2.44 0.0   
Total Suspended Solids mg/l         604 108 244 353 177 418 149 411 0.0   
Turbidity ntu 225       310.4 89.6 155.2 171.4 86.2 52.8 47.2 6.2 0.1 0.5 
Volatile Suspended Solids mg/l         86.7 20.3 30.1 39.8 34.3 22.6 24.2 48.6 0.0   

Nutrients 
Ammonia mg/l         0.29 0.18 0.09 0.18 0.20     0.34 0.0   
Dissolved Phosphorus mg/l         0.57 0.45 0.50 0.55 0.78 0.28 0.72 0.52 0.0   
Kjeldahl-N mg/l         2.40 2.02 1.34 2.48 2.25 2.52 0.64 2.72 0.0   
NH3-N mg/l         0.24 0.14 0.08 0.14 0.16 0.20 0.11 0.28 0.0   
Nitrate mg/l         7.79 14.58 14.48 9.23 18.59 5.38 20.64 16.48 0.0   
Nitrate-N mg/l 10       1.91 3.29 3.27 2.15 4.20 1.21 4.76 3.72 0.0 0.3 
Nitrite-N mg/l 1             0.06 0.08 0.09 0.47 0.17 0.0 0.2 
Total Phosphorus mg/l         0.71 0.48 0.58 0.61 0.88 0.48 0.88 0.72 0.0   

Indicator Bacteria 
Fecal Coliform mpn/100ml 400 167,333 188,700 22,600 2,044,100 34,662 40,967 27,743 401,820 7,797 436 7,758 1.0 669.1 
Enterococcus mpn/100ml 104 20,800 14,200     9,568 137,386 33,305 226,400 11,290 778 44,625 1.0 532.4 
Fecal Streptococcus mpn/100ml   34,333 60,160 163,000 761,875 158,410 175,289 119,948 351,400 13,290 786 44,625 0.0   
Total Coliform mpn/100ml 10,000 213,333 406,800 200,733 2,164,250 474,876 100,922 124,563 408,575 20,017 12,446 286,850 1.0 40.1 

Metals 
Dissolved Aluminum ug/l         1890.2     69.7 50.0 50.0 50.0 50.0 0.0   
Dissolved Antimony ug/l               2.50 1.58 1.67 2.10 2.04 0.0   

RB-AR48878



Final Report August 2005 
 

Weston Solutions, Inc. 8-12 
 

Table 8-1.  Annual Mean Concentration for Constituents Measured at the Malibu Creek Mass Emission Site, 1994 – 2005. 
 

Constituent Units 
Lowest 
WQO1 1994-95 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
Dissolved Arsenic ug/l               2.50 2.06 2.02 1.61 2.03 0.0   
Dissolved Barium ug/l         38.7 49.4 46.0 26.5 33.2     28.0 0.0   
Dissolved Berylium ug/l               0.50 0.50 0.50 0.50 0.50 0.0   
Dissolved Boron ug/l         325 425 302 290 410     572 0.0   
Dissolved Cadmium ug/l 5.8-9.7       1.14     0.59 0.43 0.59 0.49 0.43 0.0 0.1 
Dissolved Chromium ug/l 187.5-334.1       6.66     2.50 2.64 2.47 2.85 1.34 0.0 0.0 
Dissolved Chromium +6 ug/l               5.00 5.00 5.00 5.00 5.00 0.0   
Dissolved Copper ug/l 26.9-49.1       9.11   3.42 2.50 4.83 4.95 4.65 6.10 0.0 0.1 
Dissolved Iron ug/l         1922.2 84.4 161.0 103.0 78.0 89.0 50.0 187.0 0.0   
Dissolved Lead ug/l 9.9-20.1             2.50 2.00 2.50 2.50 2.11 0.0 0.1 
Dissolved Manganese ug/l         180.00     50.00 50.00     50.00 0.0   
Dissolved Mercury ug/l               0.50 0.50 0.50 0.50 0.50 0.0   
Dissolved Nickel ug/l 154.5-280.6       11.03 3.35 3.32 7.59 8.15 8.83 7.74 9.04 0.0 0.0 
Dissolved Selenium ug/l               2.96 4.54 5.89 4.94 5.42 0.0   
Dissolved Silver ug/l               0.50 0.50 0.50 0.50 0.50 0.0   
Dissolved Thallium ug/l               2.50 2.50 2.50 2.50 2.50 0.0   
Dissolved Zinc ug/l 348.3-633.3       48.11     25.00 18.93 30.67 20.85 18.18 0.0 0.1 
Total Aluminum ug/l 1000       8778 292 166 237 81 630 87 3791 0.3 1.8 
Total Antimony ug/l 6             2.50 1.13 1.58 1.70 1.81 0.0 0.3 
Total Arsenic ug/l 32       5.88     2.50 1.88 2.63 1.77 2.89 0.0 0.1 
Total Barium ug/l         130.2 57.3 56.4 30.5 35.4     80.6 0.0   
Total Beryllium ug/l 4             0.50 0.50 0.50 0.50 0.50 0.0 0.1 
Total Boron ug/l         417 496 368 324 469     858 0.0   
Total Cadmium ug/l 6.8-11.8       2.66     0.59 0.54 1.70 0.44 1.97 0.0 0.1 
Total Chromium ug/l 50       30.18 3.04   2.50 3.38 9.50 4.80 7.64 0.0 0.2 
Total Chromium +6 ug/l                   5.00 5.00 5.00 0.0   
Total Copper ug/l 28-51.1       36.56 8.42 7.09 6.29 31.98 13.32 9.96 22.70 0.1 0.4 
Total Iron ug/l         23161 410 351 341 237 1018 176 4358 0.0   
Total Lead ug/l 16.3-40.1       23.61     2.50 1.37 3.18 1.24 6.94 0.2 0.3 
Total Manganese ug/l         452.11 140.40   57.70 227.50     236.36 0.0   
Total Mercury ug/l 0.16             0.50 0.50 0.50 0.50 0.50 1.0 3.1 
Total Nickel ug/l 155-281       32.63 5.38 8.98 10.14 8.98 20.60 8.99 18.35 0.0 0.1 
Total Selenium ug/l 60             2.96 4.54 5.93 5.56 6.60 0.0 0.1 
Total Silver ug/l 2.8             0.50 0.50 0.49 0.50 0.46 0.0 0.2 
Total Thallium ug/l 2             2.50 2.50 2.50 2.50 2.50 1.0 1.3 
Total Zinc ug/l 356-648       114.22     25.00 23.10 57.78 38.42 54.20 0.0 0.1 

Pesticides 
Diazinon ug/l 0.08             0.005 0.005 0.106 0.005 0.028 0.2 0.4 
Prometryn ug/l                   1 1 1 0.0   
1 WQO for metals are hardness dependent and were based on minimum hardness by year. 
2Mean Exceedance Ratio calculated using annual mean concentrations reported up to four significant figures.  Ratio shown may not exactly equal ratio of mean values shown in table due to rounding of presented means. 
 Blue = WQO Exceedances; Yellow = DL above WQO; Orange = Frequency ratio > 0.5,  Mean exceedance > 1.0.   
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The results from the 2004-2005 monitoring season were similar to previous monitoring years.  
Annual mean densities of indicator bacteria have exceeded WQO in all sampling years.  Cyanide 
exceeded objectives in 1997-1998 and each year since 2001-2002.  The annual mean 
concentration of total aluminum has exceeded water quality objectives in 1997-1998 and 2004-
2005 and total copper and total lead have both exceeded objectives in 1997-1998.  These are the 
two wettest years on record throughout the duration of the monitoring period.  Sulfate exceeded 
water quality objectives during two years and turbidity exceeded WQO during 1997-1998.  
Diazinon has been detected every year since 2000 and exceeded water quality criteria during 
2002-2003. 
 
Regression analyses were performed on the water quality data collected since 1995-1996 to 
determine if any of the constituents had a significantly increasing or decreasing trend. Three 
constituents have significantly increasing trends in their concentrations at Malibu Creek.  Two of 
these constituents are sulfate and potassium.  Sulfate has increased from an annual mean 
concentration of 294 mg/L to 485 mg/L during the past 8 years.  Sulfate concentrations in wet 
weather samples were frequently above 500 mg/L (the WQO) in 2004-2005 (Figure 8-8a).  
Figure 8-8b shows the increasing trend of potassium since 1997-1998.  The third constituent to 
show significantly increasing trends in its concentrations was total selenium (Figure 8-8d).  
Annual mean concentrations for many constituents were highest in 1997-1998 compared to other 
years.  These higher levels influenced the regression analyses.  Several constituents were 
reanalyzed after removing the 1997-1998 values from the dataset.  Of these, dissolved copper 
would have a significantly increasing trend during the last six monitoring years (Figure 8-8c).  
 
Turbidity, dissolved aluminum and dissolved chromium were initially determined to have 
decreasing trends in their concentrations since 1997-1998.  However, dissolved aluminum and 
dissolved chromium values in 1997-1998 were significantly greater than subsequent years 
(Figure 8-9a–b).  Removing the 1997-1998 values indicated that dissolved aluminum and 
dissolved chromium have not had significantly decreasing trends over the last five years of 
monitoring.  Turbidity has a significantly decreasing trend throughout the monitoring program, 
regardless of whether the 1997-1998 data are included in the assessment or not (Figure 8-9c).   
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Figure 8-8.  Scatterplot and Trends for Sulfate (a), Potassium (b), Dissolved Copper (c) and 
Total Selenium (d) at the Malibu Creek Mass Emission Site, 1997 to 2005. 
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Figure 8-9.  Scatterplot and Trends for Dissolved Aluminum (a) Dissolved Chromium (b) 
and Turbidity (c) at the Malibu Creek Mass Emission Site, 1997 to 2005. 

 
 
 
Figure 8-10 a-d presents the scatterplots for ammonia-N, fecal coliform, enterococcus and total 
copper.  The scatterplots for ammonia-N (Figure 8-10a) and total copper (Figure 8-10c) are 
representative of concentrations having a seemingly random distribution.  The scatterplots for 
fecal coliform (Figure 8-10b) and enterococcus (Figure 8-10d) show consistently elevated levels 
of bacterial densities above the WQO.   
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Figure 8-10.  Scatterplot for Ammonia-N (a), Fecal Coliform (b), Total Copper (c) and 
Enterococcus (d) at the Malibu Creek Mass Emission Site, 1994 to 2005. 

 
 
8.3.1.3 Constituents of Concern 
The constituents of concern for Malibu Creek are shown in Figure 8-11 and Table 8-2. A 
constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio 
exceeds 1.0 (see Section 8.3.1.2 for an explanation of how frequency ratios and mean 
exceedance ratios are derived).  Therefore, COC’s as they are designated in this report serve as 
flags for water quality managers and should not be used for other purposes such as regulatory 
compliance.   
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Figure 8-11.  Mean Exceedance Ratio for Constituents Frequently Exceeding WQOs at the 

Malibu Creek Mass Emission Site. 
 
 
The water quality data collected from the mass emission site at Malibu Creek indicate that 
cyanide, total and fecal coliforms, enterococcus and total aluminum are the constituents of 
concern.  The annual mean concentration of each of these constituents was greater than the WQO 
(Figure 8-11).  Indicator bacteria densities were typically 2 orders of magnitude greater than the 
WQO.  The mean exceedance ratios for total and fecal coliform were 40.1 and 669.1, 
respectively.  The mean exceedance ratio for enterococcus was 532.4.  Total aluminum had a 
mean exceedance ratio of 1.8.  Based on the 2004-2005 monitoring data, none of the identified 
COC indicated a “first flush” phenemona in which the highest concentration was observed in the 
first storm event samples. 
 
Cyanide had a mean exceedance ratio of 1.5 and was identified as a COC; however, it is not 
included in Figure 8-11 as the graph focuses on indicator bacteria and metals.  The origin of 
cyanide detected in the stormwater samples can be from a number of potential anthropogenic and 
natural non-point sources.  It is assumed that potential industrial point sources are regulated 
under their own individual NPDES permit.  Stormwater runoff from metal plating and finishing 
operations can be source of cyanide.  Non-point sources of cyanide may include pesticide use.  
The largest likely source of cyanide in the WMA is air-borne deposition from motor vehicle 
emissions.  The amount of cyanide that could be released to the environment from natural 
sources is comparatively low. Potential natural sources of cyanide include incomplete 
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combustion from forest fires, decomposition of plant material and fungi.  Water concentrations 
of cyanide tend to breakdown within days, but may bind to organic matter in sediments carried 
by stormwater and remain more persistent (www.eco-usa.net, www.dsf.health.state.pa, 
www.cynaidecode.org, www.npi.gov). 
 
Total mercury and thallium were never detected above the analytical reporting limit in any 
samples collected during the past 5 years.  It should also be noted that the detection limits for 
these constituents are greater than the water quality objectives. These constituents were not 
identified as COC’s because the exceedance is associated with a reporting limit greater than the 
WQO. 
 
Sulfate and potassium are highlighted in this discussion of potential pollutant issues due to the 
increasing trend observed for these constituents. Total selenium and dissolved copper also were 
observed to have increasing trends over the past six years, although concentrations of dissolved 
copper are still below WQOs. 
 
Table 8-2 summarizes the constituents of concern identified by the mass emission data and 
compares them to the pollutants on the 303(d) list for Malibu Creek.  Constituents indicating 
increasing trends are also shown on Table 8-2.  The first column of Table 8-2 lists constituents of 
concern as determined from the integrated data set of annual mean values; the second column 
lists constituents that show an increasing trend (Figure 8-8, a-d) even though concentrations may 
be below water quality objectives; and the third column is presented for comparison purposes 
and provides constituents that are 303(d) listed.   
 
The 303(d) list for Malibu Creek includes coliforms, nutrients (algae), sedimentation/siltation 
and trash as COCs (Table 8-2).  Water quality monitoring at the Malibu Creek mass emission 
station supports the listing of indicator bacteria as concentrations have exceeded objectives 
throughout the monitoring period.  Total aluminum and cyanide were identified as COCs; 
however, they are not included on the 303(d) list.  Sulfate, potassium, total selenium and 
dissolved copper have shown increasing trends throughout the monitoring period, however they 
are not included on the 303(d) list. 
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Table 8-2.  Constituents of Concern, Increasing Trends and Comparison to 303(d) List in 
Malibu Creek. 

Constituent 
Constituents of Concern 

Based on 
Mass Emission Data 

Frequency/Magnitude 

Constituents Indicating 
Increasing Trend 

Comparison to  
303(d) List 

Cyanide X   
Enterococcus X   
Fecal Coliform X  X 
Total Coliform X  X 
Algae   X 
Sulfate  X  
Potassium  X  
Total Aluminum X   
Total Selenium  X  
Dissolved Copper  X  
Sedimentation/Siltation   X 
Trash   X 
 
 
8.3.2 Water Column Toxicity Monitoring 
 
Samples collected from the Malibu Creek mass emission station were analyzed for toxicity to 
Ceriodaphnia dubia survival and reproduction and sea urchin fertilization from 2002-2005.   
 
Water column toxicity monitoring determined that stormwater collected from Malibu Creek on 
October 17, 2004 affected the reproduction of C. dubia and sea urchins.  Cladoceran survival 
was not significantly reduced by exposure to the same stormwater.  Stormwater collected on 
October 26, 2004 had no toxic effect on C. dubia, but did inhibit sea urchin reproduction.  Dry 
weather samples collected during 2004-2005 affected C. dubia and sea urchin reproduction.     
 
Historical bioassays conducted prior to 2004-2005 determined that wet and dry event samples 
collected during 2002-2003 and 2003-2004 from the Malibu Creek mass emission station were 
not toxic to test organisms.   
 
Further discussion of toxicity results and inter-relationships on a cross-watershed basis is 
presented in Section 10.  Due to the limited data-set on a watershed basis, the inter-relationship 
discussion is presented on regional basis in Section 10.  Correlations between toxicity results 
with COC are discussed in this section using the results from all the watersheds.   
 
8.3.3 Trash Monitoring 
 
Photos were taken at the Malibu Creek mass emission station after four storms, including the 
first storm event of the season for each year.  Photos from the 2004-2005 storm season are 
provided in Appendix D, Figures 21-24.  
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8.3.4 Shoreline Monitoring 
 
Shoreline monitoring began in 2001 and continued through 2004.  Water samples were collected 
daily from two stations within the Malibu Creek Watershed from July 1 through June 30 of each 
year and analyzed for three indicator groups of bacteria, including total coliforms, fecal 
coliforms and enterococcus.  Shoreline sampling locations are presented on Figure 8-4.  The 
monitoring results for each sampling year are summarized below.   
 
2001-2002 Sampling Results 
S1 is the only station within the Malibu Creek drainage area that was monitored.  It is located 
directly downstream of the mass emission station, S02.  The results indicate that bacterial 
densities were higher during wet weather than dry weather.  The mean bacterial density was 
highest for total coliforms during dry and wet weather.  There were exceedances of all three 
indicator bacteria during dry and wet weather, which correspond with bacteria exceedances that 
occurred at the mass emission station for the Malibu Creek Watershed.  Approximately 20% of 
the total samples exceeded indicator bacteria standards.   
 
Station S2 is located outside of the Malibu Creek drainage area but within the watershed 
management area (Figure 8-4).  Mean bacterial densities were higher during wet weather than 
dry weather.  Bacterial densities were highest for total coliforms during dry and wet weather.  
There were exceedances of all indicator bacteria during wet weather and only fecal coliform and 
enterococcus exceeded during dry weather.  Approximately 6% of the total samples collected 
during 2001-2002 exceeded indicator bacteria standards.   
 
2002-2003 Sampling Results 
Similar to the 2001-2002 results, S1 mean bacterial densities were higher during wet weather 
than dry weather, with higher densities of total coliforms.  There were exceedances of all three 
indicator bacteria at S1 during dry and wet weather, with more exceedances occurring during wet 
weather.  These results also correspond with bacteria exceedances that occurred at the mass 
emission station and the tributary stations within the Malibu Creek Watershed.  Approximately 
55% of the total samples exceeded indicator bacteria standards.   
 
The results for station S2 were similar to the 2001-2002 sampling season.  Mean bacterial 
densities were higher during wet weather than dry weather.  Bacterial densities were highest for 
total coliforms during dry and wet weather.  There were exceedances of all indicator bacteria 
during wet and dry weather, with more exceedances occurring during wet weather.  
Approximately 20% of the total samples collected during 2002-2003 exceeded indicator bacteria 
standards.   
 
2003-2004 Sampling Results 
Similar to the previous sampling results, S1 mean bacterial densities were higher during wet 
weather than dry weather.  There were exceedances of all three indicator bacteria during dry and 
wet weather, with more exceedances occurring during wet weather.  These results also 
correspond with bacteria exceedances that occurred at the mass emission station.  Approximately 
70% of the total samples exceeded indicator bacteria standards.   
 
Similar to previous years, the mean bacterial densities at station S2 were higher during wet 
weather than dry weather.  Densities were highest for total coliforms during dry and wet weather.  
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There were exceedances of all indicator bacteria during wet and dry weather, with more 
exceedances occurring during wet weather.  Approximately 8% of the total samples collected 
during 2003-2004 exceeded indicator bacteria standards.   
 
 
8.4 Regional Monitoring Summary 
 
8.4.1 Bioassessment Results and Discussion 
 
Information on the stream bioassessment surveys of October 2003 and October 2004 originally 
appeared in annual monitoring reports submitted to LACDPW.  In the discussion below, ratings 
of the benthic macroinvertebrate communities is based on a CFG Southern California Index of 
Biotic Integrity (IBI) (Ode et al. In Press), a quantitative scoring system based on the cumulative 
value of seven biological metrics.  The scoring range is 0-70, and the scores are categorized into 
qualitative ratings of Very Poor (0-13), Poor (14-26), Fair (27-40), Good (41-55), and Very 
Good (56-70).  Additional individual metrics and aspects of species composition are discussed 
when notable.  Section 10 of this report provides more overview and detail of the results from the 
regional monitoring.  
 
8.4.1.1 Introduction 

Stream bioassessment monitoring was conducted at four sites in the Malibu Creek Watershed.  
The locations of the sites are presented in Figure 8-4, and descriptions of the sites and the 
justification for the monitoring location is presented in Table 8-3.  Three urban monitoring sites 
were located in tributaries of Malibu Creek, including Medea Creek, Las Virgenes Creek, and 
Triunfo Creek.  Las Virgenes Creek was dry in both survey years, and Triunfo Creek was dry in 
2004.  One reference site was located in Cold Creek that receives little or no urban runoff.   
 

Table 8-3.  Malibu Creek Watershed stream bioassessment monitoring sites.   
October 2003 and 2004. 

Station Receiving Water 
Body Location  Coordinates Justification 

15 Medea Creek 
Unlined channel 

Medea Creek at Thousand 
Oaks Blvd. and Kanan Rd 

N 34º 08.969’ 
W 118º 45.453’ 

Assess impacts of Medea Creek 
to Malibu Creek 

16 
Las Virgenes 
Creek Unlined 

Channel 

Las Virgenes Creek near 
the Los Angeles County 

line  

N 34º 10.103’ 
W 118º 42.112’ 

Assess impacts from tributary to 
Malibu Creek; not sampled due to 
dry conditions in 2003 and 2004 

17 Cold Creek 
Unlined channel 

Cold Creek at Stunt Rd. at 
Cold Creek Preserve  

N 34º 05.648’ 
W 118º 38.884’ Upstream reference site 

18 Triunfo Creek 
Unlined channel 

Triunfo Creek downstream 
of Troutdale Dr. and 

nursery  

N 34º 6.882’ 
W 118º 46.746’ 

Assess impacts of nursery; not 
sampled due to dry conditions in 

2004 
 
8.4.1.2 Benthic Macroinvertebrate Community 

The benthic macroinvertebrate communities in the Malibu Creek Watershed ranged from Very 
Poor at Medea Creek to Good at Cold Creek, with CFG’s Southern California Index of Biotic 
Integrity (IBI) scores ranging from 3 to 52 (Table 8-4).   
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Table 8-4.  Index of Biotic Integrity and Water Quality Measures of the Malibu Creek 
Watershed. 

Malibu Creek 
Watershed 

Station 15           
Medea Creek        

(unlined channel) 

Station 16           
Las Virgenes Creek   
(unlined channel; 

not sampled due to 
dry conditions) 

Station 17           
Cold Creek 

Reference Site 
(unlined channel) 

Station 18           
Triunfo Creek        

(unlined channel; 
not sampled in 2004 

due to dry 
conditions) 

Survey Oct-03 Oct-04 Oct-03 Oct-04 Oct-03 Oct-04 Oct-03 Oct-04 
Index of Biotic 
Integrity/ Qualitative 
Rating 

3         
Very 
Poor 

5         
Very 
Poor 

    42       
Good 

52        
Good 

22        
Poor    

Water Quality 
Temperature (C) 16.6 26.7     13.9 17.4 17.8   

pH 8.0 8.1     7.8 8.1 6.7   
Specific Conductance 
(ms/cm) 3.200 3.126     0.910 0.771 0.670   

Hardness            
(mg/L CaCO3) 

NS >1200     NS 344 NS   

Dissolved Oxygen 
(mg/l) 16.70 10.75     9.63 8.38 7.00   

 
Station 15-Medea Creek had IBI scores of 3 (2003) and 5 (2004).  The in-stream habitat of the 
site was fair, with a substrate consisting primarily of fine root mat and Typha (cattail) stems.  
The macroinvertebrate community was dominated by non-insect taxa.  The tolerant amphipod 
Hyalella was the most abundant organism in both survey years.  Other abundant organisms 
included Ostracods, Oligochaetes, Flatworms, and the black fly Simulium.  There were no taxa 
collected in either survey years that are highly intolerant to impairment (tolerance value 0, 1, or 
2).  Water quality measures indicated that the specific conductance was very high, with values of 
3.200 ms/cm (2003) and 3.126 ms/cm (2004).  Hardness was also substantially elevated with a 
value of > 1200 mg/l CaCO3 (above detection limits of methodology).  Excessive salts, metallic 
cations (e.g., calcium, magnesium, ferrous iron), and limestone formations can naturally elevate 
water hardness (Sawyer and McCarty 1978).   
 
Station 17-Cold Creek, a designated reference site had a benthic community rated Good with IBI 
scores of 42 (2003) and 52 (2004).  Cold Creek is a first or second order stream, and the physical 
habitat of the site was optimal with a complexity of stable substrates.  The site was dominated by 
Hydrobiid snails, the damselfly Argia, and the highly intolerant caddisfly Lepidostoma.  Most 
notable was the percent of highly intolerant organisms collected, comprising 19% of the 
community in 2003, and 33% in 2004.  Other indicators of a high quality benthic community 
included high taxa richness and predator taxa, few tolerant organisms, and a relatively even mix 
of functional feeding groups with low percent collector-filterers and collector-gatherers.  Water 
quality measures indicated good conditions.   
 
Station 18-Triunfo Creek was sampled in 2003, but was dry in 2004.  Although the physical 
habitat was rated fair, the site had the highest IBI score of the urban runoff influenced sites in the 
regional study.  The site was rated Poor with an IBI score of 22.  The benthic community was 
dominated by Chironomid midges and Oligochaetes.  Taxa richness was relatively high, although 
Dipteran taxa (true flies) accounted for about one third of the total taxa.  Several individuals of 
the sensitive caddisfly Oxyethira were collected, but no highly intolerant taxa were collected.  
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Water quality measures showed a fairly low pH of 6.7 and moderately high specific conductance 
of 1.700 ms/cm. 
 
8.4.1.3 Relationship of Bioassessment to Constituents of Concern 

Data from the Malibu Creek mass emissions station SO2, summarized in Section 8.3, were used 
to identify possible relationships between COCs and impacts to the benthic macroinvertebrate 
communities.  Three bioassessment sites were sampled in the Malibu Creek Watershed, but all 
were located in tributaries to the main channel well upstream of the SO2, and the identified 
COCs from the mass emissions station cannot be directly linked with the waters of any single 
bioassessment site.  Additionally, Station 17-Cold Creek was a reference site that did not receive 
any urban runoff. 
 
COCs that had WQO exceedances at station SO2 included sulfates and total aluminum (Table 
8-1).  Nutrients were detected in all sampling events, but not in exceedances levels, although 
nutrient loading and algae blooms have been identified as a major impairment to Malibu Creek 
(Busse et al. 2003).   
 
Station SO2 had very high levels of bacteria (total and fecal coliform, and enterococcus) and 
while bacteria themselves likely did not directly impact the benthic community, they generally 
indicate other water quality issues such as elevated fine organic matter or nutrients that could 
degrade the system. 
 
8.4.2 Estuary Sampling Program Results/Discussion 
 
Five stations within Malibu Lagoon, identified as 4197, 4683, 4939, 5739 and 5771, were 
monitored under the supervision of SCCWRP in the summer of 2003.  The locations of the 
stations are presented in Figure 8-12.  Samples were analyzed for sediment chemistry, sediment 
toxicity and benthic macroinvertebrate diversity.  The results from these sampling events are 
discussed in the following section and presented in Table 8-5.  The complete list of laboratory 
analytical data results are presented in Appendix E, Table 5.   
 
Currently, there are no universally accepted criteria for assessing contaminated sediments.  
However, SCCWRP decided to utilize Effect Range-Low (ER-L) and Effect Range-Median (ER-
M) values to evaluate the potential for sediment to cause adverse biological effects (Long et al. 
1995).  The guidelines were intended to provide informal (non-regulatory) effects-based 
benchmarks of sediment chemistry data (Long et al. 1998).  Two effects categories have been 
identified:   
 

ER-L – Effects Range-Low:  concentrations below which adverse biological effects are 
rarely observed; and 

 
ER-M – Effects Range-Median:  concentrations above which adverse biological effects 
 are more frequently, though not always observed. 

 
Sediment chemistry data from samples collected from each of the estuaries were compared to the 
ER-L and or the ER-M data (Table 8-5). 
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Figure 8-12.  Malibu Lagoon Sampling Stations. 
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Table 8-5.  Analytical Results for Constituents Analyzed in the Malibu Lagoon. 
Malibu Lagoon Constituent Units ER-L* ER-M* 4197 4683 4939 5739 5771 

Toxicity         
Mean Eohaustorius Survival %   83 98 92 95 91 
Infauna Community Indices         
Number of species #/0.1 m2   3 6 3 7 3 
Total abundance #/0.1 m2   11 284 5 406 37 
Shannon-Wiener diversity    0.86 0.25 1.05 0.38 0.33 
Evenness    0.78 0.14 0.96 0.20 0.30 
Dominance    2 1 2 1 1 
Sediment Size and TOC         
Gravel %   0.00 0.00 0.46 0.28 0.00 
Sand %   50.03 52.22 93.07 69.17 48.34 
Silt  %   48.32 46.20 5.54 29.28 49.71 
Clay %   1.66 1.58 0.92 1.28 1.95 
Median size microns   62.58 68.43 520.65 433.73 57.97 
Mean size microns   56.14 68.74 449.49 153.17 57.07 
TOC %   1.525 4.519 J0.282 0.378 3.24 
Metals mg/kg        
Arsenic mg/kg 8.2 70 3.77 2.74 1.69 2.42 2.96 
Cadmium mg/kg 1.2 9.6 2.16 2.76 0.25 0.73 2.73 
Chromium mg/kg 81 370 53.1 43.1 10.3 33.7 40.0 
Copper mg/kg 34 270 23.2 45.7 3.6 14.4 35.6 
Lead  mg/kg 46.7 220 6.6 20.5 1.9 5.5 15.6 
Mercury mg/kg 0.15 0.71 0.06 0.05 0.04 0.01 0.08 
Nickel mg/kg 20.9 51.6 42.4 40.3 8.0 35.7 41.0 
Silver  mg/kg 1 3.7 0.26 0.22 0.17 <0.013 0.12 
Zinc mg/kg 150 410 67.1 169.0 14.5 47.2 122.0 
Pesticides         
Total detectable DDT µg/kg 1.58 46.l 0.0 0.0 0.0 0.0 0.0 
Total detectable chlordane µg/kg 0.6 6 0 0 0 0 0 
PAHs         
Total detectable PAHs µg/kg 4022 44,800 42 1084 209 147 273 
PCBs         
Total detectable PCBs µg/kg 22.7 180 0.0 0.0 0.0 0.0 0.0 

Mean ER-M quotient    0.13 0.16 0.03 0.08 0.15 
* Effects Range-Low and Effects Range-Median (Long et al. 1995) 
Chemistry results in bold = exceeds ER-L 
Chemistry results in bold = exceeds ER-M 
Toxicity in bold = identified as moderately toxic (Bight 03 draft report, SCCWRP 2004) 
Toxicity in bold = identified as highly toxic (Bight 03 draft report, SCCWRP 2004) 
Mean ERM-Q in bold = above 0.10 threshold (Long et al. 1998) 
NR = not reported 
J = Estimated value above MDL and below RL 
 
 
In addition, for each estuary ER-M values were used to calculate a mean ER-M quotient (ERM-
Q).  The concentration of each constituent was divided by its ER-M to produce a quotient, or 
proportion of the ER-M equivalent to the magnitude by which the ER-M value is exceeded or not 
exceeded.  The mean ERM-Q for each embayment was then calculated by summing the ERM-Qs 
for each constituent and then dividing by the total number of ERM-Qs assessed.  ERM-Qs were 
not calculated for constituents below the detection limit and thus were not used in the generation 
of the mean ERM-Q.  The mean ERM-Q thus represents an assessment for each embayment of 
the cumulative sediment chemistry relative to the threshold values.  In this way, the cumulative 
risks of effect to the benthic community can provide a mechanism to compare embayments.  This 
method has been used and evaluated by several researchers (Hyland et al. 1999, Carr et al. 1996, 
Chapman 1996, and Long et al. 1995) throughout the country. 
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The aggregate approach using an ERM-Q is a more reliable predictor of potential toxicity but 
should not be used to infer causality of specific contaminants.  ER-L and ER-M values were 
originally derived to be broadly applicable and they cannot account for site-specific features that 
may affect their applicability on a more local or regional level.  Local differences in 
geomorphology can result in chemicals being more or less available and therefore more or less 
toxic than an ER-L or ER-M value might indicate.  Additionally, some regions of the country are 
naturally enriched in certain metals and local organisms have become adapted. 
 
Sediment Chemistry. Sediments were analyzed for four groups of constituents: metals, 
pesticides, PAHs and PCBs.  Four metals, including cadmium, copper, nickel and zinc exceeded 
the ER-L at some of the stations within Malibu Lagoon.  Cadmium exceeded the ER-L at three 
of the five stations with values ranging from 2.16 to 2.76 mg/kg.  Copper exceeded the ER-L at 
one station, 5771, with a value of 35.6 mg/kg.  Nickel exceeded the ER-L at four stations, with 
values ranging from 35.7 to 42.4 mg/kg.  Zinc exceeded the ER-L at one stations, 4683, with a 
value of 169 mg/kg.  There were detections of all other metals at all stations; however, 
concentrations were below the ER-L and ER-M values.   
 
Total detectable DDT and total detectable chlordane were not detected at any of the stations 
sampled in the Malibu Lagoon.   
 
Total detectable PAHs were all below the ER-L values at all five stations.  Total detectable PCBs 
were not detected at any of the stations sampled in the Malibu Lagoon.   
 
ERM-Q values were above the threshold of 0.10 at three stations monitored in the Malibu 
Lagoon.  Stations 4197, 4683, and 5771 had mean ERM-Q values above the 0.10 threshold, with 
values of 0.13, 0.16, and 0.15, respectively.  The other two stations had mean ERM-Q values 
below 0.10, with values of 0.03 and 0.08.   
 
Three of the stations displayed similar patterns of exceedances in the Malibu Lagoon.  Stations 
4197, 4683, and 5771 had the most number of exceedances and had mean ERM-Q values above 
the 0.10 threshold.  All three stations were located in the bottom portion of the lagoon and 
stations 4683 and 5771 were located next to each other.   
 
Sediment Toxicity. The mean percent survival of the test organism, E. estuarius, exposed to 
Malibu Lagoon sediments ranged from 83% at station 4197 to 98% at station 4683.  These 
values suggest that the sediments in this lagoon were not toxic to the test organism (Bight 03 
draft report, SCCWRP 2004).   
 
Benthic Community Structure. Total abundance ranged from 5 organisms/0.1m2 at station 
4939 to 406 organisms/0.1m2 at station 5739.  The total number of species ranged from 3 
organisms/0.1m2 at stations 4197, 4939, and 5771 to 7 organisms/0.1m2 at station 5739.  Species 
diversity was highest at station 4939 with a value of 1.05 and lowest at station 4683 with a value 
of 0.25.  Evenness values ranged from 0.14 at station 4683 to 0.96 at station 4939.  Dominance 
values were either 1 or 2.   
 
Sediment Size. Sand was the dominant sediment constituent at four of the five stations 
monitored in Malibu Lagoon, followed by silt.  Silt was the dominant constituent at one site, 
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followed by sand.  Median grain size ranged from 62.6 at station 4197 to 520.7 microns at station 
4939.  TOC content ranged from 0.28 to 4.5%.   
 
 
8.5 Conclusions 
 
Water quality at the Malibu Creek Mass Emission Site during the 2004-2005 monitoring season 
is similar to water quality observed in previous monitoring years.  Cyanide and indicator bacteria 
were the only COCs with persistent exceedances of the WQOs.  Annual mean densities of 
indicator bacteria have exceeded WQO in all sampling years.  Cyanide exceeded objectives 
during five monitoring years.  The annual mean concentration of total aluminum has exceeded 
WQOs only during two years, in 2004-2005 and previously in 1997-1998.  The annual mean 
concentration of total copper and total lead have only exceeded the WQO during the 1997-1998 
monitoring season.  The sampling years 1997-1998 and 2004-21005 were the two wettest years 
on record through the duration of the monitoring program.   
 
Shoreline monitoring within the Malibu Creek Watershed from 2001-2004 indicated that 
bacterial densities were higher during wet weather than dry weather.  There were exceedances of 
bacteria standards for all indicator bacteria during dry and wet weather in all three sampling 
seasons, with more exceedances occurring during wet weather.  These exceedances corresponded 
with the bacteria exceedances that occurred at the mass emission station and the tributary stations 
within the Malibu Creek Watershed.   
 
The Malibu Lagoon was monitored to estimate the extent and magnitude of ecological change 
and to determine the mass balance of pollutants that currently reside within the southern 
California bight.  The results of the sediment toxicity tests suggest that the sediments in this 
lagoon were not toxic to the test organisms.   
 
Stream bioassessment monitoring was conducted in October 2003 and October 2004.  
Bioassessment monitoring sites were established at four locations in the Malibu Creek 
Watershed to assess biological integrity and to detect biological trends and responses to pollution 
in receiving waters throughout the region.  One of the sites, Station 16-Las Virgenes Creek was 
not sampled due to dry conditions in 2003, and this site plus Station 18-Triunfo Creek were not 
sampled in 2004 due to dry conditions.  Station 15-Medea Creek had Index of Biotic Integrity 
scores of 2 and 5, with a quality rating of Very Poor.  The waters of this site had the highest 
specific conductance and hardness values of any site in the regional program.  Station 17-Cold 
Creek, a reference site, had IBI scores of 42 and 52, with quality ratings of Good for both years.  
Station 18-Triunfo Creek had an IBI score of 22, and a quality rating of Poor.  Bioassessment 
stations were located upstream of the mass emission station, therefore identified COCs from the 
mass emission station could not be directly linked to the water quality of the bioassessment sites. 
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9.0 SANTA CLARA RIVER WATERSHED MANAGEMENT AREA 
 
9.1 Watershed Description 
 
9.1.1 Watershed Land Use, Percent Impervious, and Population 
 
The Santa Clara River Watershed Management Area is dominated by vacant land which 
comprises 88% of the total land use (SCAG 2000).  Only small portions of agriculture (4%) and 
urban land (6%) exist (Figure 9-1).  Much of the residential area (3%) is located near the City of 
Santa Clarita in the center of the watershed as shown on the land use map for Santa Clara River 
Watershed Management Area (Figure 9-2).  Recently, the watershed has been under rapid 
development and the current land use percentages are likely to have changed since the 2000 
survey represented on Figure 9-1.  The Santa Clara River Watershed Management Area is the 
least developed and urbanized of the watershed management areas in Los Angeles County.  
 
The percentage of impervious area of the Santa Clara River Watershed is estimated to be 7% 
based on assumptions on impervious areas in each land use type.  This is the lowest ratio of 
impervious land area in the six Watershed Management Areas of Los Angeles County. 
 
The population in the Santa Clara River Watershed is concentrated near the City of Santa Clarita 
above the mass emission station.  Other population centers are along the Santa Clara River, 
which is located lower in the watershed (Figure 9-3).  This watershed is the least populated of the 
six watersheds in Los Angeles County. 
 
 

Vacant
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Figure 9-1.  Land Use Percentages in the Santa Clara River Watershed Management Area. 
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Figure 9-2.  Land Use Distribution in 
the Santa Clara River WMA. 
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Figure 9-3.  Population Density in the 
Santa Clara River WMA. 
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9.1.2 Hydrology and Monitoring Stations 
 
The Santa Clara River originates in the northern slope of the San Gabriel Mountains in Los 
Angeles County, traverses Ventura County, and flows into the Pacific Ocean halfway between 
the cities of Santa Buenaventura and Oxnard.  The Upper Santa Clara River lies within Los 
Angeles County and consists of approximately 680 square miles.  Extensive patches of high 
quality riparian habitat are present along the length of the river and its tributaries.   
 
The upper part of the Santa Clara River flow by mass emission station S29 downstream from the 
City of Santa Clarita (Figure 9-4).  One bioassessment site is at the same general location as the 
mass emission site while a second one is higher in the watershed on Vasquez Canyon Creek. 
 
Figure 9-5 presents the rainfall amounts in the Santa Clara River Watershed Management Area 
and the monitored storms for the 2004-2005 sampling period. The first event of the season on 
October 17, 2004 was also the first mass emission monitored event. This storm continued for 
four days.  Other monitored storms and rainfall amounts are shown on Figure 9-5.  The 
December 5, 2004 storm event measured 0.3” of rainfall and was one of the smaller storms of the 
season.  The wettest period of the season occurred over a 16 day stretch in late December and 
early January and included the January 7, 2005 monitored event which had over an inch and a 
half of rainfall.   
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Figure 9-4.  Watershed Hydrology and 
Monitoring Stations in the Santa 

Clara River WMA. 
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Daily Rainfall Totals and Sampling Events in the Santa Clara River Watershed
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Figure 9-5.  Daily Rainfall and Sampling Events in the Santa Clara River Watershed  

(2004-2005). 
 
 
 
 
Figure 9-6 presents the distribution of rainfall across the eastern part of the watershed for the 
2004-2005 monitoring period.   
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Figure 9-6.  Distribution of Rainfall in Santa 
Clara River Watershed for Monitored 

Storms. 
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9.2 Flow Monitoring 
 
Figure 9-7 shows a historical flow volume record of monitored storms at the Santa Clara River 
Watershed mass emission station.  Monitored flow (green bars) represents the amount of storm 
flow that is represented in the mass emission station composite sampling.  Total flow (blue bars) 
represents the total amount of storm flow over the entire storm event. A log scale was used for 
Figure 9-7 due to the highly variable flow volume.   
 
Note:  Verified flow data for the 2004/05 storm season has not yet been provided by LADPW. 
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Figure 9-7.  Monitored Storm Flow Volumes on Santa Clara River. 

 
 
9.3 Stormwater Monitoring Summary 
 
9.3.1 Mass Emissions 
 
Three wet weather events were monitored at the Santa Clara River watershed mass emission 
station.  Sampling occurred during storms on October 17 and 26 and January 7, 2005.  The mass 
emission station was also monitored during two dry weather events on November 16, 2004 and 
March 9, 2005.  The results from these sampling events are discussed in Section 9.3.1.1 and 
presented in Appendix C, Table 7.  Highlighted cells in Table 7 represent concentrations 
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exceeding respective water quality objectives.  This discussion presents the results based on 
groups of constituents (general chemistry, nutrients, bacterial indicators, metals, semi-volatiles 
and PCBs, and pesticides and herbicides).  Wet weather data for each group of constituents are 
reviewed and presented first, followed by a brief comparison of the dry weather results.  Section 
9.3.1.2 presents a summary of the historical data collected at these stations and an assessment of 
the trend analyses performed on the water quality data.  Section 9.3.1.3 lists the constituents of 
concern. 
 
9.3.1.1 2004-2005 Results 

General water chemistry results for the three stormwater samples were typically below water 
quality objectives and similar to water quality results in the other watersheds.  For the 
constituents that had WQOs, only concentrations of chloride and cyanide exceeded water quality 
objectives (Appendix C, Table 7).  Chloride exceeded objectives during the first storm event and 
one dry weather event.  Cyanide exceeded the Ocean Plan WQO during the first storm event on 
October 17, 2004.  Oil and grease and total phenols were not detected in any of the samples 
collected during the 2004-2005 season and TPH was only detected in one storm sample.  Major 
ions that constitute TDS were detected in all samples, with the exception of carbonate which was 
never detected.  Wet season hardness ranged from 90-428 mg/L.  Total organic carbon and 
biological oxygen demand were highest during the first storm sampled, on October 17, 2004.  
Turbidity was highest during the last storm event with a value of 193 NTU.   
 
All nutrients except ammonia and nitrite were detected during all storm and dry weather events. 
Nitrite was only detected during one storm event while ammonia was detected during two storm 
events and one dry weather event.  Only nitrite-N has an established WQO, but this value was 
not exceeded.  Nutrient levels during the October 26, 2004 storm were typically the highest that 
were measured during the 2004-2005 season.   
 
Indicator bacteria densities consistently exceeded WQOs at the Santa Clara River mass emission 
site.  Total coliform, fecal coliform and enterococcus densities exceeded objectives during all 
storm events monitored during the 2004-2005 season.  Fecal streptococcus densities were 
identical to enterococcus densities, as expected due to the similar bacterial species that comprise 
both groups.  Samples from the first storm (October 17, 2004) contained the highest densities of 
indicator bacteria.  Peak bacteria densities on October 17 coincided with peak total organic 
carbon and biological oxygen demand values, which provided optimal growth conditions for the 
bacteria.  Fecal enterococcus was the only indicator that exceeded objectives during both dry 
weather events and fecal coliform densities exceeded criteria during one dry weather event.  
 
Aluminum, copper, and lead were the only metals to exceed CTR criteria.  Total aluminum and 
total lead exceeded WQO in two out of three storms and total copper concentrations were above 
WQO during all storm events.  Dissolved copper exceeded the criterion in two samples while 
dissolved lead exceeded during one storm event.  Total copper was the only metal that exceeded 
objectives during both dry weather events.  Total aluminum and total lead exceeded criteria 
during one dry weather event.  Total and dissolved beryllium, hexavalent chromium, mercury, 
and thallium were not detected any of the wet or dry weather samples collected.  
 
None of the semi-volatile organics, PCBs or herbicides were detected in any of the samples 
collected during the 2004-2005 monitoring season.  Diazinon was the only pesticide to be 
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measured above detection limits.  Concentrations of diazinon exceeded Basin Plan WQO during 
the first storm of the season with a value of 0.41.  Diazinon was detected during the second storm 
event but concentrations were below water quality objectives.  
 
9.3.1.2 Historical Review 

Table 9-1 presents annual means for the constituents that were monitored from 1995 to 2005 
with the appropriate water quality objectives.  Each observation was compared to the lowest 
applicable WQO from the Basin Plan, Ocean Plan, or the California Toxic Rule and those above 
the WQO were highlighted.  Water quality objectives for metals are hardness dependent.  Metal 
concentrations were determined using a mean hardness value; however, individual events show 
specific hardness for that particular event.  Therefore, results for individual events may show 
different results that may be less than water quality objectives.  Individual events for each year 
are presented in the annual reports.   
 
The yellow-highlighted cells in Table 9-1 indicate that a constituent’s detection limit is greater 
than the WQO.  For statistical analyses, one-half the detection limit is used in place of a non-
detect result.  Therefore, annual means generated from values highlighted in yellow may be 
misrepresentative of actual concentrations.  For example, Table 9-1 suggests that total mercury 
and total thallium have consistently exceeded WQOs.  However, out of all the individual samples 
collected during the past 3 years of monitoring, total mercury and thallium have never been 
detected.  The detection limits were also greater than the Ocean Plan criteria, and therefore actual 
concentrations could not be determined.  Furthermore, the Ocean Plan was developed for the 
protection of marine resources.  It applies specifically to discharges to the ocean and not to 
discharges to enclosed bays, estuaries or inland waters.  The Ocean Plan criteria were intended 
for ocean water samples representative of the discharge area after initial dilution has been 
completed (SWRCB 2001).  Therefore, applying the Ocean Plan criteria to stormwater samples 
collected upstream of the Santa Clara River mouth and interpreting these results should be done 
with caution. Concentrations for these constituents were not considered as exceedances. 
 
Table 9-1 also presents frequency and mean magnitude of exceedance ratios for each constituent.  
The frequency ratio was determined by dividing the total number of years a constituent was 
analyzed into the number of times the mean value of a constituent exceeded the WQO.  The 
mean magnitude of exceedance was determined by dividing the WQO for a constituent into the 
constituents mean value for each year, then calculating the average magnitude of exceedance.  A 
frequency ratio greater than 0.5 (50%) and a mean exceedance ratio greater than 1.0 were used as 
the criteria for determining whether a given parameter should be considered as a COC.  
 
Blue highlighted cells in Table 9-1 represent exceedances of water quality objectives; yellow 
cells represent constituents in which the detection limits were above water quality objectives and 
were not considered exceedances; orange cells represent a frequency ratio greater than 0.5 (50% 
exceedance) and a mean exceedance ratio greater than 1.0.   
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Table 9-1.  Annual Mean Concentration for Constituents Measured at the Santa Clara 

River Mass Emission Site, 2002 to 2005. 
 

Constituent Units 
Lowest 
WQO1 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
General 

Alkalinity mg/l   101.42 185 149 0.0   
Bicarbonate mg/l       221 0.0   
BOD mg/l   19.66 12.168 10.35 0.0   
Calcium mg/l       75.03 0.0   
Carbonate mg/l       1.00 0.0   
Chloride mg/l 100 53.4 86.3 70.0 0.0 0.7 
COD mg/l   48.0 52.6 26.5 0.0   
Cyanide mg/l 0.004 0.01 0.01 0.01 1.0 1.5 
Dissolved Oxygen mg/l <5 7.20 8.24 9.02 0.0 0.6 
Fluoride mg/l 2.4 0.27 0.36 0.3 0.0 0.1 
Hardness mg/l   184.57 272 284.5 0.0   
Magnesium mg/l       23.58 0.0   
MBAS mg/l   0.05 0.06 0.04 0.0   
Oil and Grease mg/l   2.47 2.22 2.50 0.0   
pH   6.5/8.5 7.68 7.68 7.43 0.0   
Potassium mg/l       5.96 0.0   
Sodium mg/l       59.3 0.0   
Specific Conductance umhos/cm   658 880 797 0.0   
Sulfate mg/l 300 82 142 172 0.0 0.4 
Total Dissolved Solids mg/l 1500 428 545 497 0.0 0.3 
Total Organic Carbon mg/l   9.44 11.24 9.82 0.0   
Total Phenols mg/l   0.05 0.05 0.05 0.0   
Total Suspended Solids mg/l   239 1139 2532 0.0   
TPH mg/l  0.63 0.63 0.33 0.0  
Turbidity ntu 225 108 242 93 0.3 0.7 
Volatile Suspended Solids mg/l   15.7 110.6 210.5 0.0   

Nutrients 
Ammonia mg/l       0.17 0.0   
Dissolved Phosphorus mg/l   0.23 0.31 0.18 0.0   
Kjeldahl-N mg/l   1.28 3.07 2.08 0.0   
NH3-N mg/l   0.27 0.07 0.14 0.0   
Nitrate mg/l   4.32 4.76 4.62 0.0   
Nitrate-N mg/l 10 0.97 1.12 1.04 0.0 0.1 
Nitrite-N mg/l 1 0.22 0.47 0.14 0.0 0.3 
Total Phosphorus mg/l   0.29 0.46 0.42 0.0   

Indicator Bacteria 
Fecal Coliform mpn/100ml 400 62,695 36,104 139,005 1.0 198.2 
Enterococcus mpn/100ml 104 64,540 52,068 152,575 1.0 862.8 
Fecal Streptococcus mpn/100ml   105,088 117,068 152,575 0.0   
Total Coliform mpn/100ml 10,000 183,083 138,026 276,250 1.0 19.9 

Metals 
Dissolved Aluminum ug/l   77 318 958 0.0   
Dissolved Antimony ug/l   1.53 1.79 1.65 0.0   
Dissolved Arsenic ug/l   2.10 2.06 1.51 0.0   
Dissolved Barium ug/l       74.3 0.0   
Dissolved Berylium ug/l   0.5 0.5 0.5 0.0   
Dissolved Boron ug/l       467 0.0   
Dissolved Cadmium ug/l 3.5-4.8 0.5 0.5 0.56 0.0 0.1 
Dissolved Chromium ug/l 108-154 2.17 3.73 1.25 0.0 0.0 
Dissolved Chromium +6 ug/l   5 5 5 0.0   
Dissolved Copper ug/l 15.1-21.9 5.42 5.99 11.90 0.0 0.4 
Dissolved Iron ug/l   206 564 946 0.0   
Dissolved Lead ug/l 4.9-7.7 2.22 2.41 5.00 0.0 0.5 
Dissolved Manganese ug/l       165.5 0.0   
Dissolved Mercury ug/l   0.5 0.5 0.5 0.0   
Dissolved Nickel ug/l 87.4-126.1 7.33 10.49 10.86 0.0 0.1 
Dissolved Selenium ug/l   2.26 2.40 2.87 0.0   
Dissolved Silver ug/l   0.5 0.5 0.5 0.0   
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Table 9-1.  Annual Mean Concentration for Constituents Measured at the Santa Clara 
River Mass Emission Site, 2002 to 2005. 

 

Constituent Units 
Lowest 
WQO1 2002-03 2003-04 2004-05 

Frequency 
Ratio 

Mean 
Exceedance 

Ratio2 
Dissolved Thallium ug/l   2.5 2.5 2.5 0.0   
Dissolved Zinc ug/l 197-284.2 29.54 18.05 19.23 0.0 0.1 
Total Aluminum ug/l 1000 711.5 2035 7623 0.7 3.5 
Total Antimony ug/l 6 1.65 2.14 1.31 0.0 0.3 
Total Arsenic ug/l 32 2.23 2.60 3.01 0.0 0.1 
Total Barium ug/l       141.6 0.0   
Total Beryllium ug/l 4 0.5 0.5 0.5 0.0 0.1 
Total Boron ug/l       817 0.0   
Total Cadmium ug/l 4-5.6 0.48 0.53 0.81 0.0 0.1 
Total Chromium ug/l 50 8.08 9.45 9.88 0.0 0.2 
Total Chromium +6 ug/l   5 5 5 0.0   
Total Copper ug/l 15.7-22.8 13.1 22.7 19.4 0.3 0.9 
Total Iron ug/l   1071 3771 15868 0.0   
Total Lead ug/l 6.9-12 3.97 10.10 13.64 0.3 0.9 
Total Manganese ug/l       296.13 0.0   
Total Mercury ug/l 0.16 0.50 0.44 0.50 1.0 3.0 
Total Nickel ug/l 88-126 13.66 14.56 16.33 0.0 0.1 
Total Selenium ug/l 60 2.29 2.23 3.07 0.0 0.0 
Total Silver ug/l 2.8 0.5 0.5 0.4375 0.0 0.2 
Total Thallium ug/l 2 2.5 2.5 2.5 1.0 1.3 
Total Zinc ug/l 201-291 55.1 104.5 42.0 0.0 0.3 

Pesticides 
Diazinon ug/l 0.08 0.130 0.028 0.113 0.7 1.1 
Prometryn ug/l   1 1 1 0.0   
1 WQO for metals are hardness dependent and were based on minimum hardness by year. 
2Mean Exceedance Ratio calculated using annual mean concentrations reported up to four significant figures.  Ratio shown may not exactly equal ratio of 
mean values shown in table due to rounding of presented means. 
 Blue = WQO Exceedances; Yellow = DL above WQO; Orange = Frequency ratio > 0.5,  Mean exceedance > 1.0.   

 
The results of the 2004-2005 monitoring season were similar to findings from previous years.  
Since the 2002-2003 monitoring season, cyanide and indicator bacteria have consistently 
exceeded WQOs.  Annual means of cyanide and indicator bacteria exceeded water quality 
objectives all three years and total aluminum exceeded objectives in 2003-2004 and 2004-2005.  
The annual mean concentration of total copper and total lead each exceeded WQOs during one 
year.  Diazinon exceeded water quality objectives in 2002-2003 and 2004-2005.   
 
Regression analyses were performed on the water quality data collected since 1995-1996 to 
determine if any of the constituents had a significantly increasing or decreasing trend. In the 
Santa Clara River, the level of only one constituent has changed significantly over the 
monitoring period of three years for the mass emission station.  Wet season TPH values have 
significantly decreased.  The annual average for TPH for 2004-2005 is less than 0.4 mg/L 
(Figure 9-8).  It should be noted that this trend is based on only three years of data and does not 
have the degree of confidence a trend with a greater number of data points would have.  The 
annual mean of dry season alkalinity, hardness, sulfate, and phosphorus appear to be increasing, 
however only sulfate is increasing significantly.   
 
Annual mean concentrations of the constituents that typically exceeded WQO in 2004-2005 have 
shown no significant trend throughout the monitoring period.  Indicator bacteria have been 
consistently high, neither increasing nor decreasing.  Copper and lead values do not show a 
discernable pattern, but one annual mean for each constituent was above WQOs.  Figure 9-9a-d 
contains representative scatterplots of these constituents.   
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Figure 9-8.  Scatterplot and Trend for Total Petroleum Hydrocarbons at the Santa Clara 

River Mass Emission Site, 2002 to 2005. 

Figure 9-9.  Scatterplot for Enterococcus (a), Total Aluminum (b), Total Copper (c) and 
Total Lead (d) at the Santa Clara River Mass Emission Site, 2002 – 2005. 
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9.3.1.3 Constituents of Concern 

The constituents of concern for the Santa Clara River are shown in Figure 9-10 and Table 9-2. A 
constituent is considered a COC if its frequency ratio exceeds 0.5 and/or mean exceedance ratio 
exceeds 1.0 (see Section 9.3.1.2 for an explanation of how frequency ratios and mean 
exceedance ratios are derived).  Therefore, COC’s as they are designated in this report serve as 
flags for water quality managers and should not be used for other purposes such as regulatory 
compliance.   
 
COCs in the Santa Clara River based on the mass emission data include cyanide, indicator 
bacteria, total aluminum and diazinon.  Total and fecal coliform and enterococcus densities 
consistently exceeded WQOs at the Santa Clara River mass emission site.  Average annual fecal 
coliform and enterococcus densities exceeded their respective WQOs by nearly 200 and 900 
times, respectively (Figure 9-10).  Total coliform densities exceeded its WQO by over 19 times.  
Total aluminum was the only metal that was identified as a COC.  Total aluminum had a 
frequency of exceedance of 70% and a mean exceedance ratio of 3.5.  Total copper and lead had 
mean exceedance ratios of 0.9, therefore they were not identified as constituents of concern.  
Diazinon exceeded objectives 70% of the time and had a mean exceedance ratio of 1.1 which 
included it as a COC.  Based on the 2004-2005 monitoring data, only the indicator bacteria 
concentrations indicated a “first flush” phenomena in that the highest concentrations were 
observed in the first storm event samples. 
 
Cyanide had a mean exceedance ratio of 1.5 and was identified as a COC; however, it is not 
included in Figure 9-10 as the graph focuses on indicator bacteria, metals and diazinon.  The 
origin of cyanide detected in the stormwater samples can be from a number of potential 
anthropogenic and natural non-point sources.  It is assumed that potential industrial point sources 
are regulated under their own individual NPDES permit.  Stormwater runoff from metal plating 
and finishing operations can be source of cyanide.  Non-point sources of cyanide may include 
pesticide use.  The largest likely source of cyanide in the WMA is air-borne deposition from 
motor vehicle emissions.  The amount of cyanide that could be released to the environment from 
natural sources is comparatively low. Potential natural sources of cyanide include incomplete 
combustion from forest fires, decomposition of plant material and fungi.  Water concentrations 
of cyanide tend to breakdown within days, but may bind to organic matter in sediments carried 
by stormwater and remain more persistent (www.eco-usa.net, www.dsf.health.state.pa, 
www.cynaidecode.org, www.npi.gov). 
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Figure 9-10.  Mean Exceedance Ratio for Constituents Frequently Exceeding WQOs at the 

Santa Clara River Mass Emission Site. 
 
Total mercury and total thallium have exceeded objectives since 2002-2003 (Table 9-1).  
However, it should be noted that the detection limits for these constituents are greater than the 
water quality objectives.  Total mercury and thallium were not included as a COC because the 
exceedance is due to a higher PQL than the WQO. Total mercury and thallium were never 
detected in any samples collected from Santa Clara River in the past 3 years. 
 
Table 9-2 summarizes constituents of concern identified by the mass emission data and compares 
them to the pollutants on the 303(d) list for the Santa Clara River.  The first column of Table 9-2 
lists constituents of concern as determined from the integrated data set of annual mean values 
and the second column is presented for comparison purposes and provides constituents that are 
303(d) listed.  No constituents indicated significant increasing trends in the Santa Clara River 
based on the results from the MES. 
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Table 9-2.  Constituents of Concern and Comparison to 303(d) List in Santa Clara River. 

Constituent 
Constituents of Concern 

Based on 
Mass Emission Data 

Frequency/Magnitude 
Comparison to 303(d) List 

Cyanide X  
Enterococcus X X 
Fecal Coliform X X 
Total Coliform X X 
Chloride  X 
TDS  X 
Ammonia  X 
Nitrate  X 
Nitrite  X 
Total Aluminum X  
Diazinon X  

 
The 303(d) list identifies coliforms, chloride, nutrients (ammonia, nitrate and nitrite) and TDS as 
constituents of concern in the Santa Clara River.  Chloride, nitrate, nitrite and TDS are included 
on the 303(d) list; however, annual mean concentrations have been below WQOs for the past 
three years.  Ammonia does not have a WQO to compare sample results to, though its annual 
mean concentration during the 2004-2005 monitoring year was relatively low at 0.17 mg/L.  
Total aluminum, cyanide and diazinon have been identified as COC’s within the Santa Clara 
River based on water quality monitoring; however, they are not included on the 303(d) list.   
 
9.3.2 Water Column Toxicity Monitoring 
 
Samples collected from the Santa Clara River mass emission site were analyzed for toxicity to 
Ceriodaphnia dubia survival and reproduction and sea urchin fertilization from 2002-2005.   
 
Water column toxicity monitoring determined that stormwater collected from the Santa Clara 
River mass emission station on October 17 and 26, 2004 did not affect C. dubia survival or 
reproduction.  However, sea urchin fertilization was inhibited by stormwater from both events. 
Dry weather samples collected during 2004-2005 were toxic to C. dubia and sea urchin 
reproduction.    
 
Bioassays conducted before the 2004-2005 season determined that stormwater from the Santa 
Clara River affected the survival of C. dubia during 2003-2004.  All other wet and dry weather 
samples were not toxic to the organisms. 
 
TIEs determined that the toxicity in 2003-2004 stormwater was caused by a volatile compound.   
 
Further discussion of toxicity results and inter-relationships on a cross-watershed basis is 
presented in Section 10.  Due to the limited data-set on a watershed basis, the inter-relationship 
discussion is presented on regional basis in Section 10.  Correlations between toxicity results 
with COC are discussed in this section using the results from all the watersheds.   
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9.3.3 Trash Monitoring 
 
Photos were taken at the Santa Clara River mass emission station after four storms, including the 
first storm event of the season for each year.  Photos from the 2004-2005 storm season are 
provided in Appendix D, Figures 25-28.  
 
 
9.4 Regional Monitoring Summary 
 
9.4.1 Bioassessment Results / Discussion 
 
Information on the stream bioassessment surveys of October 2003 and October 2004 originally 
appeared in annual monitoring reports submitted to LACDPW (BonTerra 2004, Weston 2005).  
In the discussion below, ratings of the benthic macroinvertebrate communities is based on a CFG 
Southern California Index of Biotic Integrity (IBI) (Ode et al. In Press), a quantitative scoring 
system based on the cumulative value of seven biological metrics.  The scoring range is 0-70, 
and the scores are categorized into qualitative ratings of Very Poor (0-13), Poor (14-26), Fair 
(27-40), Good (41-55), and Very Good (56-70).  Additional individual metrics and aspects of 
species composition are discussed when notable.  Section 10 of this report provides more 
overview and detail of the results from the regional monitoring.   
 
9.4.1.1 Introduction 

Two bioassessment monitoring sites were established in the Santa Clara River Watershed, but 
one of the sites, Station 20-Bouquet Canyon, has not been sampled due to dry conditions in both 
survey years.  The Station 1-Santa Clara River monitoring reach contained mostly undisturbed 
habitat, with a sandy substrate and abundant emergent vegetation.  The locations of the sites are 
presented in Figure 9-4, and a description of the sites and the justification for the monitoring 
locations are presented in Table 9-3.   
 

Table 9-3.  Santa Clara River Watershed stream bioassessment monitoring sites.   
October 2003 and 2004. 

Station Receiving Water 
Body Location Coordinates Justification 

1 Santa Clara River 
Unlined channel 

Santa Clara River at The 
Old Road  

N 34º 25.843’  
W 118º 35.652’ 

Location of DPW mass 
emission monitoring site 

20 Bouquet Canyon 
Unlined channel 

Bouquet Canyon Wash 
below Vasquez Canyon 

Road 

N 34º 28.422’  
W 118º 28.023’ 

Assess conditions upstream of 
Diazinon findings; not sampled 

due to dry conditions 

 
 
9.4.1.2 Benthic Macroinvertebrate Community 

The benthic macroinvertebrate community at Station 1-Santa Clara River was rated Poor, with 
total CFG’s Southern California Index of Biotic Integrity scores of 21 (2003) and 19 (2004) 
(Table 9-4).  The benthic community was dominated by Ostracods in both survey years, and 
Chironomid midges, flatworms, soldier flies (Caloparyphus/Euparyphus) and the Baetid mayfly 
Fallceon quilleri were also abundant.  The site had a notable richness and abundance of predator 
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taxa, with relatively high numbers of large dragonfly larvae including the highly intolerant 
Progomphus.  Taxa richness was higher at Station 1 than all other urban monitoring sites that 
were sampled in both surveys.  Most water quality measures were moderate, but specific 
conductance was somewhat high with values of 1.470 ms/cm (2003) and 1.544 ms/cm (2004).   
 

Table 9-4.  Index of Biotic Integrity and Water Quality Measures of the Santa Clara River 
Watershed. 

Santa Clara River Watershed 
Station 1 

Santa Clara River          
(unlined channel) 

Survey Oct-03 Oct-04 
Index of Biotic Integrity/ 
Qualitative Rating 

21          
Poor 

19          
Poor 

Water Quality 
Temperature (C) 17.8 16.5 
pH 7.1 7.9 
Specific Conductance (ms/cm) 1.470 1.544 
Hardness (mg/L CaCO3) NS 560 
Dissolved Oxygen (mg/l) 8.20 7.37 

 
 
9.4.1.3 Relationship of Bioassessment to Constituents of Concern 

Data from the mass emissions stations, summarized in Section 9.3, were used to identify possible 
relationships between constituents of concern and impacts to the benthic macroinvertebrate 
communities.  Additional impairments identified in the 303(d) listing were not considered here 
due to a lack of available recent data.   
 
Bioassessment Station 1-Santa Clara River was located in close proximity to the Santa Clara 
River mass emission station S29 (Figure 9-4).  The benthic community was rated Poor at this 
site, although the presence of organisms highly intolerant to impairment (tolerance value 0, 1, or 
2) indicates that overall water quality was better than at most of the mass emission stations.  
Constituents of concern that exceeded water quality objectives included indicator bacteria and 
total aluminum.  Total copper and lead have also exceeded objectives during some events.  High 
concentrations of heavy metals have long been known to negatively impact macroinvertebrate 
communities (e.g., Winner et al. 1980).  Bacteria levels were consistently very high, and while 
bacteria likely did not directly impact the benthic community, they generally indicate other water 
quality issues such as elevated fine organic matter or nutrients that could degrade the system.  
Diazinon was the only pesticide detected at the station, but the level of exceedance was low.   
 
9.5 Special Studies 
 
9.5.1 Peak Discharge Impact Study Summary 
 
The Peak Discharge Impact Study was conducted to assess the potential connection between 
stream erosion and urbanization.  The main objectives of the study were to: establish a stream 
channel classification system for southern California streams; assess stream channel response to 

RB-AR48912



Final Report August 2005
 

Weston Solutions, Inc. 9-19
 

watershed change, and attempt to develop predictive relationships between changes in 
impervious cover and stream channel enlargement; and to provide a conceptual model of stream 
channel behavior that will assist the development of a future numeric model.  Eleven sites with 
varying degrees of urbanization in southern California were selected within five watersheds, 
including Santa Clara River, Santa Monica Bay, San Diego Creek, Santa Ana River and 
Calleguas Creek, for evaluation of their morphometric attributes.  The focus of the study was to 
evaluate the changes in stream channel configuration over time and compare them to the changes 
in total basin impervious cover over the same time period.  Background and historic information 
was gathered on each site and its contributing drainage area.  Field data was then collected on the 
geomorphic condition of each study area.  This information was then used to develop 
relationships between changes in impervious cover and channel form. Section 10 of this report 
provides more overview and detail of the results of this investigation.   
 
9.5.2 New Development Impacts in the Santa Clara River Watershed 
 
A water quality model has been selected to evaluate the possible changes that Standard Urban 
Stormwater Management Plan (SUSMP) implementation might have on stormwater quality.  The 
drainage area of a specific development will be selected for modeling and monitoring.  Regional 
data will used to calibrate the water quality calculations.  The model will be validated with site 
specific water quality monitoring data.  The monitoring approach will involve monitoring the 
selected development site during three storms by collecting and analyzing flow-weighted 
composite samples.  Work on the modeling plan is on going.  Water quality monitoring is 
scheduled to occur during the 2005-2006 wet weather season.   
 
 
9.6 Conclusions 
 
The results of the 2004-2005 monitoring season were similar to findings from previous years.  
Since the initiation of monitoring at the Santa Clara River mass emission site in 2002-2003, 
cyanide, indicator bacteria, total aluminum and diazinon have consistently exceeded WQOs and 
were identified as COCs.  Concentrations of total copper and total lead also exceeded their 
respective WQOs, but less frequently.  No significant trends in COC or other key constituents 
were observed during the monitoring period of three years at the mass emission station.  The 
exception was TPH, which shows a decreasing trend in concentrations for the monitoring period.   
 
Stream bioassessment monitoring was conducted in October 2003 and October 2004.  
Bioassessment monitoring sites were established at one location in the Santa Clara River 
Watershed to assess biological integrity and to detect biological trends and responses to pollution 
in receiving waters throughout the region.  The Santa Clara River site received some urban 
runoff.  The benthic macroinvertebrate community had Index of Biotic Integrity scores of 21 and 
19, and quality ratings of Poor for both years.  This site was the only urban site to support 
organisms highly intolerant to impairment, represented by larvae of the dragonfly Progomphus.   
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Figure A-1.  Ballona Creek @ Sawtelle Blvd (S01) Wet Weather Event Hydrographs 
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Figure A-1 continued. Ballona Creek @ Sawtelle Blvd (S01) Wet Weather Event 
Hydrographs 
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Figure A-1 continued. Ballona Creek @ Sawtelle Blvd (S01) Wet Weather Event 
Hydrographs 

2/5/10
8:45 AM

2/5/10
10:15 AM

2/5/10
11:45 AM

2/5/10
1:15 PM

2/5/10
2:45 PM

2/5/10
4:15 PM

2/5/10
5:45 PM

2/5/10
7:15 PM

2/5/10
8:45 PM

2/5/10
10:15 PM

2/5/10
11:45 PM

Time

0

1000

2000

3000

4000

5000

6000

Fl
ow

 R
at

e 
(c

fs
)

Flow Rate (cfs)
First Composite Sample
Last Composite Sample

S01 Ballona Creek
@ Sawtelle Blvd.
2009-10 Event 21

Percent of Storm Sampled = 13.0% 
Total Runoff Volume = 6,883 acre-ft

2/6/10
3:45 PM

2/6/10
11:45 PM

2/7/10
7:45 AM

2/7/10
3:45 PM

2/7/10
11:45 PM

2/8/10
7:45 AM

2/8/10
3:45 PM

2/8/10
11:45 PM

2/9/10
7:45 AM

2/9/10
3:45 PM

2/9/10
11:45 PM

2/10/10
7:45 AM

Time

0

1000

2000

3000

4000

5000

Fl
ow

 R
at

e 
(c

fs
)

Flow Rate (cfs)
First Composite Sample
Last Composite Sample

S01 Ballona Creek
@ Sawtelle Blvd.
2009-10 Event 22

Percent of Storm Sampled = 99.1%
Total Runoff Volume = 888 acre-ft

RB-AR48966



 

Figure A-1 continued. Ballona Creek @ Sawtelle Blvd (S01) Wet Weather Event 
Hydrographs 
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Figure A-1 continued. Ballona Creek @ Sawtelle Blvd (S01) Wet Weather Event 
Hydrographs 
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Figure A-2.  Malibu Creek @ Piuma Rd (S02) Wet Weather Event Hydrographs 
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Figure A-2 continued.  Malibu Creek @ Piuma Rd (S02) Wet Weather Event 
Hydrographs 
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Figure A-2 continued.  Malibu Creek @ Piuma Rd (S02) Wet Weather Event 
Hydrographs 
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Figure A-2 continued.  Malibu Creek @ Piuma Rd (S02) Wet Weather Event 
Hydrographs 
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Figure A-2 continued.  Malibu Creek @ Piuma Rd (S02) Wet Weather Event 
Hydrographs 
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Figure A-3.  Los Angeles River @ Wardlow (S10) Wet Weather Event Hydrographs 
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Figure A-3 continued.  Los Angeles River @ Wardlow (S10) Wet Weather Event 
Hydrographs 
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Figure A-3 continued.  Los Angeles River @ Wardlow (S10) Wet Weather Event 
Hydrographs 
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Figure A-3 continued.  Los Angeles River @ Wardlow (S10) Wet Weather Event 
Hydrographs 
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Figure A-3 continued.  Los Angeles River @ Wardlow (S10) Wet Weather Event 
Hydrographs 
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Figure A-4.  Coyote Creek @ Spring St. (S13) Wet Weather Event Hydrographs 
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Figure A-4 continued.  Coyote Creek @ Spring St. (S13) Wet Weather Event 
Hydrographs 
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Figure A-4 continued.  Coyote Creek @ Spring St. (S13) Wet Weather Event 
Hydrographs 
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Figure A-4 continued.  Coyote Creek @ Spring St. (S13) Wet Weather Event 
Hydrographs 
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Figure A-4 continued.  Coyote Creek @ Spring St. (S13) Wet Weather Event 
Hydrographs 
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Figure A-5.  San Gabriel River @ SGR Pkway (S14) Wet Weather Event 
Hydrographs 
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Figure A-5 continued.  San Gabriel River @ SGR Pkway (S14) Wet Weather Event 
Hydrographs 
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Figure A-5 continued.  San Gabriel River @ SGR Pkway (S14) Wet Weather Event 
Hydrographs 
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Figure A-5 continued.  San Gabriel River @ SGR Pkway (S14) Wet Weather Event 
Hydrographs 
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Figure A-5 continued.  San Gabriel River @ SGR Pkway (S14) Wet Weather Event 
Hydrographs 
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Figure A-6.  Dominguez Channel @ Artesia Blvd. (S28) Wet Weather Event Hydrographs 
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Figure A-6 continued.  Dominguez Channel @ Artesia Blvd. (S28) Wet Weather Event 
Hydrographs 
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Figure A-6 continued.  Dominguez Channel @ Artesia Blvd. (S28) Wet Weather Event 
Hydrographs 
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Figure A-6 continued.  Dominguez Channel @ Artesia Blvd. (S28) Wet Weather Event 
Hydrographs 
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Figure A-6 continued.  Dominguez Channel @ Artesia Blvd. (S28) Wet Weather Event 
Hydrographs 
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Figure A-7.  Santa Clara River (S29) Wet Weather Event Hydrographs 
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Figure A-7 continued.  Santa Clara River (S29) Wet Weather Event Hydrographs 
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Figure A-8.  Project No. 1232 (TS19) Wet Weather Event Hydrographs 
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Figure A-8 continued.  Project No. 1232 (TS19) Wet Weather Event Hydrographs 
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Figure A-8 continued.  Project No. 1232 (TS19) Wet Weather Event Hydrographs 
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Figure A-9.  PD 669 (TS20) Wet Weather Event Hydrographs  
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Figure A-9 continued.  PD 669 (TS20) Wet Weather Event Hydrographs 
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Figure A-9 continued.  PD 669 (TS20) Wet Weather Event Hydrographs 
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Figure A-10.  Project Nos 5246 (TS21) Wet Weather Event Hydrographs 
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Figure A-10 continued.  Project Nos 5246 (TS21) Wet Weather Event Hydrographs 
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Figure A-10 continued.  Project Nos 5246 (TS21) Wet Weather Event Hydrographs 
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Figure A-11.  PD 21-Hollypark Drain (TS22) Wet Weather Event Hydrographs 
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Figure A-11 continued.  PD 21-Hollypark Drain (TS22) Wet Weather Event Hydrographs 
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Figure A-11 continued.  PD 21-Hollypark Drain (TS22) Wet Weather Event Hydrographs 
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Figure A-12.  D.D.I. 8 (TS23) Wet Weather Event Hydrographs 
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Figure A-12 continued.  D.D.I. 8 (TS23) Wet Weather Event Hydrographs 
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Figure A-12 continued.  D.D.I. 8 (TS23) Wet Weather Event Hydrographs 
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Figure A-13.  Dominguez Channel @ 116th (LU 23) (TS24) Wet Weather Event 
Hydrographs 
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Figure A-13 continued.  Dominguez Channel @ 116th (LU 23) (TS24) Wet Weather Event 
Hydrographs 
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Figure A-13 continued.  Dominguez Channel @ 116th (LU 23) (TS24) Wet Weather Event 
Hydrographs 
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method

 Ballona Creek @ 
Sawtelle

S01
2009-10Event13

10/13/2009 

 Ballona Creek @ 
Sawtelle

S01
2009-10Event15

12/07/2009 

 Ballona Creek @ 
Sawtelle

S01
2009-10Event16

12/11/2009 

 Ballona Creek @ 
Sawtelle

S01
2009-10Event19

01/17/2010 
Bacteria Fecal Coliform MPN/100mL SM9221E 14,000** 30,000** 240,000** 500,000**
Bacteria Fecal Enterococcus MPN/100mL SM9230B 240,000 300,000 240,000 240,000
Bacteria Fecal Streptococcus MPN/100mL SM9230B 900,000 300,000 240,000 300,000
Bacteria Total Coliform MPN/100mL SM9221B 300,000 240,000 300,000 900,000
Chlorinated Pesticides 4-4'-DDD ug/L EPA608 <0.011 <0.011 <0.011 <0.011
Chlorinated Pesticides 4-4'-DDE ug/L EPA608 <0.004 <0.004 <0.004 <0.004
Chlorinated Pesticides 4-4'-DDT ug/L EPA608 <0.01 <0.01 <0.01 <0.01
Chlorinated Pesticides Aldrin ug/L EPA608 <0.004 <0.004 <0.004 <0.004
Chlorinated Pesticides Dieldrin ug/L EPA608 <0.002 <0.002 <0.002 <0.002
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608 <0.05 <0.05 <0.05 <0.05
Chlorinated Pesticides Endrin ug/L EPA608 <0.006 <0.006 <0.006 <0.006
Chlorinated Pesticides Endrin aldehyde ug/L EPA608 <0.01 <0.01 <0.01 <0.01
Chlorinated Pesticides Endrin ketone ug/L EPA625 NS NS NS NS
Chlorinated Pesticides Heptachlor ug/L EPA608 <0.003 <0.003 <0.003 <0.003
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608 <0.01 <0.01 <0.01 <0.01
Chlorinated Pesticides Toxaphene ug/L EPA608 <0.24 <0.24 <0.24 <0.24
Chlorinated Pesticides alpha-BHC ug/L EPA608 <0.01 <0.01 <0.01 <0.01
Chlorinated Pesticides alpha-chlordane ug/L EPA608 <0.033 <0.033 <0.033 <0.033
Chlorinated Pesticides beta-BHC ug/L EPA608 <0.005 <0.005 <0.005 <0.005
Chlorinated Pesticides delta-BHC ug/L EPA608 <0.005 <0.005 <0.005 <0.005
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608 <0.004 <0.004 <0.004 <0.004
Chlorinated Pesticides gamma-chlordane ug/L EPA608 <0.033 <0.033 <0.033 <0.033
Conventionals Cyanide mg/L SM4500-CNE <0.005 0.009 0.005 0.03*
Conventionals Dissolved Oxygen mg/L SM4500 (OG) 9.14 9.5 11.5 10.3
Conventionals Oil and Grease mg/L EPA1664A <1.44 5.3 >1.44&<5 <1.44
Conventionals pH pH units SM4500H B 6.67 6.42* 6.8 7.03
General Alkalinity as CaCO3 mg/L SM2320B 83 55 41 55
General Ammonia mg/L SM4500-NH3 F 2.5 2.53 0.283 0.543
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B 39.2 54.9 8.34 11.9
General Chemical Oxygen Demand mg/L SM5220D 131 140 41.2 30.3
General Chloride mg/L SM4110B 29.9 22.9 10.3 13.3
General Dissolved Phosphorus mg/L SM4500-PE 0.58 0.61 0.17 0.1
General Fluoride mg/L SM4110B 0.329 0.625 0.161 0.179
General Hardness as CaCO3 mg/L SM2340C 1260 130 50 60
General Kjeldahl-N mg/L SM4500-NHorg C 4.2 5.86 1.16 1.68
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624 <0.4 <1 <1 <0.4
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C 0.95 0.84 >0.01&<0.5 >0.01&<0.5
General NH3-N mg/L SM4500-NH3 F 2.07 2.09 0.234 0.449
General Nitrate (NO3) mg/L EPA300.1 NS NS NS NS
General Nitrate (NO3) mg/L SM4110B 3.03 1.31 2.54 2.98
General Nitrate-N mg/L EPA300.1 NS NS NS NS
General Nitrate-N mg/L SM4110B 0.7 <0.03 0.572 0.673
General Nitrite (NO2) mg/L EPA300.1 NS NS NS NS
General Nitrite-N mg/L EPA300.1 NS NS NS NS
General Nitrite-N mg/L SM4110B 0.2 1.17* <0.01 0.0477
General Phosphorus- Total (as P) mg/L SM4500-PE 0.75 1.09 0.25 0.2
General Specific Conductance umhos/cm SM2510B 380 298 149 140
General Sulfate mg/L EPA300.1 NS NS NS NS
General Sulfate mg/L SM4110B 35.7 28.7 13.7 15.9
General Total Dissolved Phosphate mg/L AM4500-PE NS NS NS NS
General Total Dissolved Solids mg/L SM2540C 240 202 96 94
General Total Organic Carbon mg/L SM5310B NS NS NS NS
General Total Organic Carbon mg/L SM5310B/EPA415.1 39.5 22.1 6.43 11.5
General Total Petroleum Hydrocarbons mg/L EPA418.1 <1.5 >1.5&<5 <1.5 <1.5
General Total Phosphate mg/L SM4500-PE NS NS NS NS
General Total Suspended Solids mg/L SM2540D 1500 543 273 180
General Turbidity NTU SM2130B 4.44 28.9 16.7 14.1
General Volatile Suspended Solids mg/L SM2540E 390 132 96 55
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3 <0.067 <0.067 <0.067 <0.067
Herbicides 2-4-D ug/L EPA515.3 <0.015 <0.015 <0.015 <0.015
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method

 Ballona Creek @ 
Sawtelle

S01
2009-10Event13

10/13/2009 

 Ballona Creek @ 
Sawtelle

S01
2009-10Event15

12/07/2009 

 Ballona Creek @ 
Sawtelle

S01
2009-10Event16

12/11/2009 

 Ballona Creek @ 
Sawtelle

S01
2009-10Event19

01/17/2010 
Herbicides Glyphosate ug/L EPA547 <5 <5 <5 <5
Metals Dissolved Aluminum ug/L EPA200.8 117 <50 <50 <50
Metals Dissolved Antimony ug/L EPA200.8 4.61 2.41 1.45 1.71
Metals Dissolved Arsenic ug/L EPA200.8 2.12 1.86 1.12 1.18
Metals Dissolved Barium ug/L EPA200.8 39.8 36.9 19.3 20.7
Metals Dissolved Beryllium ug/L EPA200.8 <0.1 <0.1 <0.1 <0.1
Metals Dissolved Cadmium ug/L EPA200.8 <0.1 <0.1 <0.1 <0.1
Metals Dissolved Chromium ug/L EPA200.8 1.97 1.79 0.971 1.02
Metals Dissolved Chromium +6 ug/L EPA218.6 <0.25 <0.25 <0.25 <0.25
Metals Dissolved Copper ug/L EPA200.8 19.6 10.7 8.77* 10.2*
Metals Dissolved Iron ug/L EPA200.8 327 371 <50 <50
Metals Dissolved Lead ug/L EPA200.8 2.33 2.73 1.31 1.06
Metals Dissolved Mercury ug/L EPA245.1 <0.1 <0.1 <0.1 <0.1
Metals Dissolved Nickel ug/L EPA200.8 10.9 6.35 1.93 2.51
Metals Dissolved Selenium ug/L EPA200.8 <0.5 <0.5 <0.5 <0.5
Metals Dissolved Silver ug/L EPA200.8 <0.1 <0.1 <0.1 <0.1
Metals Dissolved Thallium ug/L EPA200.8 <0.1 <0.1 <0.1 <0.1
Metals Dissolved Zinc ug/L EPA200.8 80.4 40.5 56 58.5
Metals Aluminum ug/L EPA200.8 386 12000 3340 2020
Metals Antimony ug/L EPA200.8 4.78 5.24 3.27 3.37
Metals Arsenic ug/L EPA200.8 2.55 6.26 2.18 2.43
Metals Barium ug/L EPA200.8 40.1 341 80.7 73.1
Metals Beryllium ug/L EPA200.8 <0.1 <0.1 <0.1 <0.1
Metals Cadmium ug/L EPA200.8 <0.1 3.15 0.487 0.397
Metals Chromium ug/L EPA200.8 2.06 23.6 9.08 7.89
Metals Chromium +6 ug/L EPA218.6 <0.25 <0.25 <0.25 <0.25
Metals Copper ug/L EPA200.8 27.5 221 47.5 45.5
Metals Iron ug/L EPA200.8 391 17100 6250 3730
Metals Lead ug/L EPA200.8 2.65 81.3 33.5 28.5
Metals Mercury ug/L EPA245.1 <0.1 <0.1 <0.1 <0.1
Metals Nickel ug/L EPA200.8 11.2 29.4 8.59 7.83
Metals Selenium ug/L EPA200.8 1.54 1.47 <0.5 1.91
Metals Silver ug/L EPA200.8 <0.1 3.6 0.308 <0.1
Metals Thallium ug/L EPA200.8 <0.1 <0.1 <0.1 <0.1
Metals Zinc ug/L EPA200.8 119 710 290 260
Organophosphate Pesticides Atrazine ug/L EPA507 <0.667 <0.667 <0.667 <0.667
Organophosphate Pesticides Chlorpyrifos ug/L EPA507 <0.02 <0.02 <0.02 <0.02
Organophosphate Pesticides Cyanazine ug/L EPA507 <0.667 <0.667 <0.667 <0.667
Organophosphate Pesticides Diazinon ug/L EPA507 <0.003 <0.003 <0.003 <0.003
Organophosphate Pesticides Malathion ug/L EPA507 <0.67 <0.67 <0.33 <0.33
Organophosphate Pesticides Malathion ug/L EPA625 NS NS NS NS
Organophosphate Pesticides Prometryn ug/L EPA507 <0.67 <0.67 <0.67 <0.67
Organophosphate Pesticides Simazine ug/L EPA507 <0.67 <0.67 <0.67 <0.67
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608 <0.065 <0.065 <0.065 <0.065
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608 <0.065 <0.065 <0.065 <0.065
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608 <0.065 <0.065 <0.065 <0.065
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608 <0.065 <0.065 <0.065 <0.065
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608 <0.065 <0.065 <0.065 <0.065
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608 <0.065 <0.065 <0.065 <0.065
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608 <0.065 <0.065 <0.065 <0.065
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625 <3.3 <3.3 <3.3 <3.3
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625 <0.33 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625 <0.67 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625 <1 <1 <1 <1
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625 <0.67 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625 <1 <1 <1 <1
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625 <1 <1 <1 <1
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625 <1 <1 <1 <1
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625 <0.67 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625 <0.33 <0.33 <0.33 <0.33
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method

 Ballona Creek @ 
Sawtelle

S01
2009-10Event13

10/13/2009 

 Ballona Creek @ 
Sawtelle

S01
2009-10Event15

12/07/2009 

 Ballona Creek @ 
Sawtelle

S01
2009-10Event16

12/11/2009 

 Ballona Creek @ 
Sawtelle

S01
2009-10Event19

01/17/2010 
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625 <0.33 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625 <1.67 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625 <0.33 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625 <0.33 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625 <0.33 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625 <0.33 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625 <1.67 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625 <1.67 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625 <0.33 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625 <3.33 <3.33 <3.33 <3.33
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625 <1.67 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625 <1 <1 <1 <1
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625 <1.67 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625 <1.67 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625 <0.33 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625 <0.67 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625 <0.67 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625 <1.67 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625 <0.67 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625 <0.67 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625 <1.67 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625 <1.67 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625 <0.33 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625 <0.67 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625 <1.67 <1.67 <1.67 8.27
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625 <3.33 <3.33 >3.33&<10 <3.33
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625 <1.67 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625 <0.033 <0.033 <0.033 <0.033
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625 <0.67 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625 <0.67 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625 <0.017 <0.017 <0.017 0.462
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625 <0.033 <0.033 <0.033 <0.033
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625 <1.67 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625 <0.33 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625 <0.33 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625 <0.33 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625 <0.017 <0.017 <0.017 <0.017
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625 <0.33 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625 <1.67 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625 <1.67 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625 <0.33 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625 <0.067 <0.067 <0.067 <0.067
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625 <0.33 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625 <0.017 <0.017 <0.017 <0.017
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625 <0.017 <0.017 <0.017 0.366
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are reported as >MDL& <RL
QNS = Quantity Not Sufficient 
* Exceedance of Water Quality Objective
** Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3

 Malibu Creek @ Piuma
S02

2009-10Event13
10/13/2009 

 Malibu Creek @ Piuma
S02

2009-10Event15
12/07/2009 

 Malibu Creek @ Piuma
S02

2009-10Event16
12/11/2009 

 Malibu Creek @ Piuma
S02

2009-10Event19
01/17/2010 

90,000* 20 50,000* 130
90,000 300 300,000 1,300
160,000 300 300,000 1,300
240,000 300 240,000 1,300
<0.011 <0.011 <0.011 <0.011
<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01
<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05
<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01
NS NS NS NS

<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24
<0.01 <0.01 <0.01 <0.01
<0.033 <0.033 <0.033 <0.033
<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004
<0.033 <0.033 <0.033 <0.033
<0.005 <0.005 <0.005 <0.005
9.75 9.09 11.8 11.7
<1.44 <1.44 >1.44&<5 <1.44
7.18 8.09 7.7 7.99
220 220 179 165

0.303 0.133 <0.1 0.336
6.69 7.49 4.01 4.61
62.1 79.8 83.3 46.5
179 172 99.8 125
0.21 0.08 0.28 0.33
0.255 0.509 0.344 0.345
990 920 600 570
1.64 0.8 0.892 1.66
<0.4 <1 <1 <0.4
<0.01 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
0.25 0.11 <0.1 0.278
NS NS NS NS
4.21 10.1 7.14 7.04
NS NS NS NS

0.951 2.27 1.61 1.59
NS NS NS NS
NS NS NS NS

<0.01 <0.01 <0.01 <0.01
0.5 0.49 0.41 0.34

3100 1930 1320 1320
NS NS NS NS

800* 700* 360 448
NS NS NS NS

1790 1350 922 912
NS NS NS NS
12 12.5 8.16 9.78

<1.5 <1.5 <1.5 <1.5
NS NS NS NS
106 121 96 350
2.79 8.44 11.4 29.6
23 22 19 38

<0.067 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

 Malibu Creek @ Piuma
S02

2009-10Event13
10/13/2009 

 Malibu Creek @ Piuma
S02

2009-10Event15
12/07/2009 

 Malibu Creek @ Piuma
S02

2009-10Event16
12/11/2009 

 Malibu Creek @ Piuma
S02

2009-10Event19
01/17/2010 

<5 <5 <5 <5
155 <50 <50 <50

0.794 0.52 0.558 0.541
3.52 2.18 1.8 1.98
41.4 37.6 22.7 26.5
<0.1 <0.1 <0.1 <0.1
0.302 <0.1 <0.1 0.368
1.49 1.58 0.757 1.72
<0.25 <0.25 <0.25 <0.25
4.88 2.79 2.77 2.96
<50 <50 <50 <50

0.777 <0.2 <0.2 <0.2
<0.1 <0.1 <0.1 <0.1
15.5 9.55 8.08 8.08
12.5 6.1 3.85 4.99
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
23.7 18.7 36.5 19.3
1780 2750 1750 4030
1.05 1.27 0.781 1.15
3.54 3.49 2.26 4.11
70.5 83.1 44.3 99.3
<0.1 <0.1 <0.1 <0.1
1.57 1.25 0.825 2.82
3.38 4.13 7.75 10.7
<0.25 <0.25 <0.25 <0.25
14.7 22.7 13.6 16.3
2620 3870 4840 9180
2.64 11.7 2.47 6.32
<0.1 <0.1 <0.1 <0.1
21.9 16.8 18.6 21.5
15.1* 6.94* 4.01 6.55*
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
57.4 85 41.8 71

<0.667 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02
<0.667 <0.667 <0.667 <0.667
<0.003 <0.003 <0.003 <0.003
<0.67 <0.67 <0.33 <0.33
NS NS NS NS

<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<3.3 <3.3 <3.3 <3.3
<0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1
<0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1
<1 <1 <1 <1
<1 <1 <1 <1

<0.67 <0.67 <0.67 <0.67
<0.33 <0.33 <0.33 <0.33
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are rep
QNS = Quantity Not Sufficient 
* Exceedance of Water Quality Objective
** Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Malibu Creek @ Piuma
S02

2009-10Event13
10/13/2009 

 Malibu Creek @ Piuma
S02

2009-10Event15
12/07/2009 

 Malibu Creek @ Piuma
S02

2009-10Event16
12/11/2009 

 Malibu Creek @ Piuma
S02

2009-10Event19
01/17/2010 

<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<3.33 <3.33 <3.33 <3.33
<1.67 <1.67 <1.67 <1.67

<1 <1 <1 <1
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67
<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67
<3.33 <3.33 >3.33&<10 <3.33
<1.67 <1.67 <1.67 <1.67
<0.033 <0.033 <0.033 <0.033
<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67
<0.017 <0.017 <0.017 <0.017
<0.033 <0.033 <0.033 <0.033
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.017 <0.017 <0.017 <0.017
<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.067 <0.067 <0.067 <0.067
<0.33 <0.33 <0.33 <0.33
<0.017 <0.017 <0.017 <0.017
<0.017 <0.017 <0.017 <0.017
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3

 Los Angeles River @ 
Wardlow

S10
2009-10Event13

10/13/2009 

 Los Angeles River @ 
Wardlow

S10
2009-10Event15

12/07/2009 

 Los Angeles River @ 
Wardlow

S10
2009-10Event16

12/11/2009 

 Los Angeles River @ 
Wardlow

S10
2009-10Event19

01/17/2010 
900,000* 230 300,000* 24,000**

2,400,000 1,300 900,000 280,000
2,400,000 1,300 900,000 280,000
3,000,000 50,000 900,000 5,000,000

<0.011 <0.011 <0.011 <0.011
<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01

<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05

<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01
NS NS NS NS

<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24
<0.01 <0.01 <0.01 <0.01

<0.033 <0.033 <0.033 <0.033
<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004
<0.033 <0.033 <0.033 <0.033
<0.005 0.06* 0.007 0.01
7.73 9.13 10.7 8.03
<1.44 >1.44&<5 >1.44&<5 >1.44&<5
7.45 6.41* 6.66 7.34
69 34 41 69

1.91 0.79 0.364 0.446
19.3 24.7 9.01 9.61
76.4 79.9 154 29.3
22 11.3 7.38 11.4

0.42 0.33 0.24 0.22
0.247 0.276 0.104 0.164

90 60 50 50
4.1 1.86 1.07 2
<1 <1 <1 <0.4
0.7 0.51 >0.01&<0.5 >0.01&<0.5
1.58 0.653 0.301 0.369
NS NS NS NS

2.38 4.62 2.39 3.34
NS NS NS NS
0.5 1.04 0.54 0.754
NS NS NS NS
NS NS NS NS

<0.01 <0.01 <0.01 <0.01
1.13 0.93 0.77 0.23
286 153 129 1310
NS NS NS NS

29.9 14.9 12.1 16
NS NS NS NS
188 106 88 86
NS NS NS NS
24.5 18.7 6.21 9.7
<1.5 <1.5 >1.5&<5 >1.5&<5
NS NS NS NS
892 446 172 440
5.57 33.4 28.9 36.8
138 79 70 76

<0.067 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015

Page 7 of 39

RB-AR49020



Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

 Los Angeles River @ 
Wardlow

S10
2009-10Event13

10/13/2009 

 Los Angeles River @ 
Wardlow

S10
2009-10Event15

12/07/2009 

 Los Angeles River @ 
Wardlow

S10
2009-10Event16

12/11/2009 

 Los Angeles River @ 
Wardlow

S10
2009-10Event19

01/17/2010 
<5 <5 <5 <5
<50 <50 142 <50
2.63 1.67 1.28 1.15
1.98 1.42 1.03 1.51
27 22.7 18.2 22.2

<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
1.71 1.21 0.894 0.876
<0.25 <0.25 <0.25 <0.25
15.6* 9.45* 6.41 6.06
219 156 127 131
2.63 2.8 1.45 1.97
<0.1 <0.1 <0.1 <0.1
7.85 4 2.13 >0.5&<1
1.23 <0.5 <0.5 1.7
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
63.2 58.8 58.3 44.5
136 13500 7350 7650
2.7 5.16 2.58 2.96
2.01 3.92 2.66 3.26
30.6 196 109 150
<0.1 <0.1 <0.1 <0.1
<0.1 1.41 0.666 1.02
2.25 17.7 9.78 14.3

<0.25 <0.25 <0.25 <0.25
21.5 82.4 47.7 49.2
307 15800 10100 11400
3.12 97.6 40.8 53.4
<0.1 <0.1 <0.1 <0.1
8.77 20.5 11.2 13.3
1.39 <0.5 <0.5 1.7
<0.1 0.422 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
64.4 492 185 290

<0.667 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02

<0.667 <0.667 <0.667 <0.667
<0.003 <0.003 <0.003 <0.003
<0.67 <0.67 <0.33 <0.33
NS NS NS NS

<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<3.3 <3.3 <3.3 <3.3
<0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1
<0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1
<1 <1 <1 <1
<1 <1 <1 <1

<0.67 <0.67 <0.67 <0.67
<0.33 <0.33 <0.33 <0.33
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are rep
QNS = Quantity Not Sufficient 
* Exceedance of Water Quality Objective
** Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Los Angeles River @ 
Wardlow

S10
2009-10Event13

10/13/2009 

 Los Angeles River @ 
Wardlow

S10
2009-10Event15

12/07/2009 

 Los Angeles River @ 
Wardlow

S10
2009-10Event16

12/11/2009 

 Los Angeles River @ 
Wardlow

S10
2009-10Event19

01/17/2010 
<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<3.33 <3.33 <3.33 <3.33
<1.67 <1.67 <1.67 <1.67

<1 <1 <1 <1
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67
<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 8.86
<3.33 <3.33 <3.33 <3.33
<1.67 <1.67 <1.67 <1.67

<0.033 <0.033 <0.033 <0.033
<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67

<0.017 <0.017 <0.017 0.503
<0.033 <0.033 <0.033 <0.033
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 <0.017
<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33

<0.067 <0.067 <0.067 <0.067
<0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 <0.017
<0.017 <0.017 <0.017 0.413
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3

 Coyote Creek @ 
Spring

S13
2009-10Event13

10/13/2009 

 Coyote Creek @ 
Spring

S13
2009-10Event15

12/07/2009 

 Coyote Creek @ 
Spring

S13
2009-10Event16

12/11/2009 

 Coyote Creek @ 
Spring

S13
2009-10Event19

01/17/2010 
1,600,000** 3,000** 50,000** 90,000**

900,000 230 240,000 240,000
900,000 230 240,000 300,000

5,000,000 9,000 240,000 160,000
<0.011 <0.011 <0.011 <0.011
<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01
<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05
<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01
NS NS NS NS

<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24
<0.01 <0.01 <0.01 <0.01
<0.033 <0.033 <0.033 <0.033
<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004
<0.033 <0.033 <0.033 <0.033
0.03* 0.02 0.005 <0.005
6.41 7.92 11.1 10
<1.44 <1.44 >1.44&<5 >1.44&<5
7.52 7.33 6.96 7.35
55 55 55 41

0.835 0.719 0.318 0.378
30.3 17 9.62 5.38
64.1 60.7 286 28.9
22.5 10.2 15.4 10.1
0.28 0.26 0.12 0.11
0.179 0.251 0.184 0.237
110 60 70 40
4.24 2.1 1.28 2.12
<1 <1 <1 <0.4

0.63 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
0.69 0.594 0.263 0.312
NS NS NS NS
3.72 4.17 3.8 2.95
NS NS NS NS
0.8 0.941 0.857 0.665
NS NS NS NS
NS NS NS NS
0.09 <0.01 <0.01 <0.01
0.78 0.38 0.27 0.13
264 138 208 105
NS NS NS NS
35.7 13.4 24 14
NS NS NS NS
182 94 126 70
NS NS NS NS
18 15.5 8.75 7.17

<1.5 <1.5 <1.5 <1.5
NS NS NS NS
503 184 132 440
6.8 17.1 13.5 18.2
112 49 35 138

<0.067 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

 Coyote Creek @ 
Spring

S13
2009-10Event13

10/13/2009 

 Coyote Creek @ 
Spring

S13
2009-10Event15

12/07/2009 

 Coyote Creek @ 
Spring

S13
2009-10Event16

12/11/2009 

 Coyote Creek @ 
Spring

S13
2009-10Event19

01/17/2010 
<5 <5 <5 <5
<50 <50 <50 <50
2.08 1.16 1.73 0.798
1.74 1.22 1.27 1.39
27.8 17.5 20.2 17.6
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
0.879 0.964 0.791 0.807
<0.25 <0.25 <0.25 <0.25
10.8 9.09* 8.6 4.37
166 <50 <50 <50

0.951 1.29 0.623 0.86
<0.1 <0.1 <0.1 <0.1
6.8 4.02 3.03 1.61
1.14 <0.5 <0.5 1.69
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
61.8 65.1 50.1 32.9
236 2140 1820 4480
2.13 3.27 3.07 2.56
1.81 2.8 2.13 2.97
31.9 78.7 59.5 105
<0.1 <0.1 <0.1 <0.1
<0.1 0.553 0.316 0.863
1.44 6.56 5.07 9.96

<0.25 <0.25 <0.25 <0.25
21.6 49.6 35.7 38.2
240 3400 3640 6930
2.2 20.8 15.8 31.1
<0.1 <0.1 <0.1 <0.1
7.59 9.63 8.86 10.6
1.22 <0.5 <0.5 1.74
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
62.6 257 175 258

<0.667 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02

<0.667 <0.667 <0.667 <0.667
<0.003 <0.003 <0.003 <0.003
<0.67 <0.67 <0.33 <0.33
NS NS NS NS

<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<3.3 <3.3 <3.3 <3.3
<0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1
<0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1
<1 <1 <1 <1
<1 <1 <1 <1

<0.67 <0.67 <0.67 <0.67
<0.33 <0.33 <0.33 <0.33
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are rep
QNS = Quantity Not Sufficient 
* Exceedance of Water Quality Objective
** Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Coyote Creek @ 
Spring

S13
2009-10Event13

10/13/2009 

 Coyote Creek @ 
Spring

S13
2009-10Event15

12/07/2009 

 Coyote Creek @ 
Spring

S13
2009-10Event16

12/11/2009 

 Coyote Creek @ 
Spring

S13
2009-10Event19

01/17/2010 
<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<3.33 <3.33 <3.33 <3.33
<1.67 <1.67 <1.67 <1.67

<1 <1 <1 <1
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67
<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 7.38
<3.33 <3.33 <3.33 <3.33
<1.67 <1.67 <1.67 <1.67

<0.033 <0.033 <0.033 <0.033
<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67

<0.017 <0.017 <0.017 0.622
<0.033 <0.033 <0.033 <0.033
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 <0.017
<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33

<0.067 <0.067 <0.067 <0.067
<0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 <0.017
<0.017 <0.017 <0.017 0.467
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event13

10/13/2009 

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event15

12/07/009 

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event16

12/11/2009 

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event19

01/17/2010 
5,000,000** 300 90,000** 2,200**
1,600,000 500 160,000 130,000
1,600,000 500 160,000 240,000
24,000,000 5,000 1,600,000 240,000

<0.011 <0.011 <0.011 <0.011
<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01

<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05

<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01
NS NS NS NS

<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24
<0.01 <0.01 <0.01 <0.01

<0.033 <0.033 <0.033 <0.033
<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004
<0.033 <0.033 <0.033 <0.033
0.03* <0.005 0.008 0.02
8.41 11.1 11.1 9.9
<1.44 <1.44 <1.44 <1.44
7.25 7.2 7.13 7.71
96 83 41 69

1.89 0.138 <0.1 0.807
32.9 15.6 7.52 12.8
72.1 64.8 196 36.4
53.4 46.7 22.8 47.7
0.39 0.29 0.07 0.15

0.274 0.347 0.129 0.243
160 140 80 30
5.3 0.96 0.718 1.76
<1 <1 <1 <0.4

0.58 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
1.56 0.114 <0.1 0.667
NS NS NS NS

13.6 12.4 4.8 8.18
NS NS NS NS
3.1 2.79 1.08 1.85
NS NS NS NS
NS NS NS NS
0.09 <0.01 <0.01 <0.01
0.86 0.31 0.2 0.22
508 493 230 393
NS NS NS NS

67.1 62.3 32.7 59.4
NS NS NS NS
350 314 154 266
NS NS NS NS

20.2 11.7 5.78 5.6
<1.5 <1.5 <1.5 <1.5
NS NS NS NS
252 57 117 400
6.66 11.6 16.7 197
51 12 17 46

<0.067 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event13

10/13/2009 

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event15

12/07/009 

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event16

12/11/2009 

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event19

01/17/2010 
<5 <5 <5 <5
<50 446 <50 <50
1.8 1.08 0.713 0.671
1.78 1.51 <0.2 1.71
31.5 48.5 20.5 30.5
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
1.74 2 0.673 0.995
<0.25 <0.25 <0.25 <0.25
7.91 11.6 4.53 3.89
133 513 <50 114
1.39 6.61 0.722 1.03
<0.1 <0.1 <0.1 <0.1
6.14 >0.5&<1 2.96 2.42
1.77 <0.5 <0.5 1.94
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
33.1 85.5 28.3 44.6*
107 1140 2490 5530
1.86 1.52 1.24 1.37
1.84 1.97 1.78 3.19
35.3 62.2 57.4 116
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 0.55
2.23 3.19 5.45 12.4
<0.25 <0.25 <0.25 <0.25
12.7 21.3 20.8 24.7
201 1270 4690 9530
1.77 8.58 9.05 17.3
<0.1 <0.1 <0.1 <0.1
6.81 5.91 7.47 11.8
2.02 1.29 <0.5 2.33
0.354 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
41.9 89.9 81.9 103

<0.667 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02

<0.667 <0.667 <0.667 <0.667
<0.003 <0.003 <0.003 <0.003
<0.67 <0.67 <0.33 <0.33
NS NS NS NS

<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<3.3 <3.3 <3.3 <3.3
<0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1
<0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1
<1 <1 <1 <1
<1 <1 <1 <1

<0.67 <0.67 <0.67 <0.67
<0.33 <0.33 <0.33 <0.33
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are rep
QNS = Quantity Not Sufficient 
* Exceedance of Water Quality Objective
** Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event13

10/13/2009 

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event15

12/07/009 

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event16

12/11/2009 

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event19

01/17/2010 
<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<3.33 <3.33 <3.33 <3.33
<1.67 <1.67 <1.67 <1.67

<1 <1 <1 <1
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67
<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67
<3.33 <3.33 >3.33&<10 <3.33
<1.67 <1.67 <1.67 <1.67

<0.033 <0.033 <0.033 <0.033
<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67

<0.017 <0.017 <0.017 <0.017
<0.033 <0.033 <0.033 <0.033
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 <0.017
<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33

<0.067 <0.067 <0.067 <0.067
<0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 <0.017
<0.017 <0.017 <0.017 <0.017
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3

 Domiguez Channel @ 
Artesia

S28
2009-10Event13

10/13/2009 

 Domiguez Channel @ 
Artesia

S28
2009-10Event15

12/07/2009 

 Domiguez Channel @ 
Artesia

S28
2009-10Event16

12/11/2009 

 Domiguez Channel @ 
Artesia

S28
2009-10Event19

01/17/2010 
300,000** 30,000** 30,000** 24,000**
900,000 300,000 50,000 90,000
900,000 300,000 50,000 90,000
900,000 240,000 50,000 24,000
<0.011 <0.011 <0.011 <0.011
<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01
<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05
<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01
NS NS NS NS

<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24
<0.01 <0.01 <0.01 <0.01
<0.033 <0.033 <0.033 <0.033
<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004
<0.033 <0.033 <0.033 <0.033
0.01 0.016 <0.005 0.03*
7.03 9.09 12 10.1
<1.44 >1.44&<5 >1.44&<5 >1.44&<5
7.7 6.35* 6.46* 6.96
55 28 28 28

1.31 1.54 0.399 0.679
32.3 22.8 7.76 6.97
70.6 73.9 43.4 29.1
20.1 12.8 5.5 12.2
0.36 0.12 0.21 0.19
0.218 0.318 <0.1 0.144

70 40 30 30
7.34 2.6 1.17 1.29
<0.4 <1 <1 <0.4
0.78 0.59 >0.01&<0.5 >0.01&<0.5
1.08 1.27 0.33 0.561
NS NS NS NS
3.55 5.55 2.23 2.89
NS NS NS NS

0.801 1.25 0.504 0.652
NS NS NS NS
NS NS NS NS

0.119 <0.01 <0.01 <0.01
0.86 0.23 0.3 0.26
202 142 81.2 102
NS NS NS NS
17.4 13 6.25 9.85
NS NS NS NS
140 98 52 60
NS NS NS NS
20.5 22.1 6.75 5.9
<1.5 >1.5&<5 <1.5 <1.5
NS NS NS NS
741 203 137 162
5.67 24.3 18 50.4
189 64 46 47

<0.067 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

 Domiguez Channel @ 
Artesia

S28
2009-10Event13

10/13/2009 

 Domiguez Channel @ 
Artesia

S28
2009-10Event15

12/07/2009 

 Domiguez Channel @ 
Artesia

S28
2009-10Event16
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 Domiguez Channel @ 
Artesia

S28
2009-10Event19

01/17/2010 
<5 <5 <5 <5
<50 <50 <50 <50
4.36 2.76 1.71 1.6
2.27 1.48 1.53 1.67
26.4 23.6 15.8 17.2
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
1.63 1.48 1.01 1.17
<0.25 <0.25 <0.25 <0.25
21.4* 18.8* 12.6* 11*
202 142 <50 <50
2.39 1.64 1.19 1.31
<0.1 <0.1 <0.1 <0.1
7.65 4.51 2.13 1.83
<0.5 <0.5 <0.5 1.66
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
104* 129* 98.2* 121*
120 3130 1400 1590
4.41 5.87 3.44 3.29
2.42 2.61 2.27 2.37
29.4 95.2 50.6 59.3
<0.1 <0.1 <0.1 <0.1
<0.1 0.779 0.373 0.391
1.77 8.47 5.1 6.81
<0.25 <0.25 <0.25 <0.25

31 90.5 49.2 39.6
282 4180 2740 2180
2.46 32.1 18.5 18.6
<0.1 <0.1 <0.1 <0.1
8.19 11.1 6.14 6.14
<0.5 <0.5 <0.5 1.73
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
110 374 237 179

<0.667 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02

<0.667 <0.667 <0.667 <0.667
<0.003 <0.003 <0.003 <0.003
<0.67 <0.67 <0.33 <0.33
NS NS NS NS

<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<3.3 <3.3 <3.3 <3.3
<0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1
<0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1
<1 <1 <1 <1
<1 <1 <1 <1

<0.67 <0.67 <0.67 <0.67
<0.33 <0.33 <0.33 <0.33
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are rep
QNS = Quantity Not Sufficient 
* Exceedance of Water Quality Objective
** Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).
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S28
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01/17/2010 
<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<3.33 <3.33 <3.33 <3.33
<1.67 <1.67 <1.67 <1.67

<1 <1 <1 <1
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67
<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67
<3.33 <3.33 >3.33&<10 <3.33
<1.67 <1.67 <1.67 <1.67

<0.033 <0.033 <0.033 <0.033
<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67

<0.017 <0.017 <0.017 <0.017
<0.033 <0.033 <0.033 <0.033
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 <0.017
<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33

<0.067 <0.067 <0.067 <0.067
<0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 <0.017
<0.017 <0.017 <0.017 <0.017

Page 18 of 39

RB-AR49031



Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3

 Santa Clara River
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2009-10Event13
10/13/2009 

 Santa Clara River
S29

2009-10Event15
12/07/2009 

 Santa Clara River
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2009-10Event16
12/11/2009 

 Santa Clara River
S29

2009-10Event19
01/17/2010 

160,000* 16,000* 24,000* 30,000*
300,000 90,000 160,000 240,000
300,000 90,000 160,000 240,000
240,000 30,000 90,000 240,000
<0.011 <0.011 <0.011 <0.011
<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01
<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05
<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01
NS NS NS NS

<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24
<0.01 <0.01 <0.01 <0.01
<0.033 <0.033 <0.033 <0.033
<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004
<0.033 <0.033 <0.033 <0.033
<0.005 <0.005 0.009 0.01
9.19 9.14 9.65 10.4
<0.33 <1.44 >1.44&<5 >1.44&<5
6.62 7.1 7.44 7.56
83 124 69 55

0.811 0.859 <0.1 0.182
11.9 12.9 4.86 7.48
63 78.7 65.2 28

34.9 42.2 34.7 26
0.32 0.06 0.18 0.11
0.193 0.392 0.225 <0.1
135 230 150 100
5.18 1.12 0.818 1.76
<1 <1 <1 <0.4

0.48 >0.01&<0.5 >0.01&<0.5 0.07
0.67 0.71 <0.1 0.15
4.69 NS NS NS
NS 6.14 3.7 4.15
1.1 NS NS NS
NS 1.39 0.834 0.937
0.1 NS NS NS
0.03 NS NS NS
NS <0.01 <0.01 <0.01
1.16 0.43 0.27 0.27
408 504 419 284
58 NS NS NS
NS 68.5 81.8 38.9
0.32 NS NS NS
282 342 292 196
NS NS NS NS
15.5 11.6 6.82 6.43
<1.5 <1.5 <1.5 <1.5
1.16 NS NS NS
700 31 413 727
7.84 9.9 53.4 26.3
154 6 51 113

<0.067 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

 Santa Clara River
S29

2009-10Event13
10/13/2009 

 Santa Clara River
S29

2009-10Event15
12/07/2009 

 Santa Clara River
S29

2009-10Event16
12/11/2009 

 Santa Clara River
S29

2009-10Event19
01/17/2010 

<5 <5 <5 <5
134 <50 158 <50
2.74 2.75 1.26 0.964
1.5 1.57 1.13 1.18
31.7 27.8 30.8 20.9
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
1.31 1.13 0.818 1.11
<0.25 <0.25 <0.25 <0.25
8.15 8.77 4.39 3.89
179 <50 256 <50

0.591 <0.2 1.86 <0.2
<0.1 <0.1 <0.1 <0.1
6.04 5.11 3.72 2.5
<0.5 1.04 <0.5 <0.5
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
28.9 23.2 29.2 18.7
210 502 7740 10500
2.88 3.43 2.04 1.46
1.81 1.93 3.37 3.62
34.2 48 140 151
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 0.475 0.549
1.54 1.52 9.89 14.9

<0.25 <0.25 <0.25 <0.25
12.5 18.5 25.2 31.8
265 639 13900 17000
1.33 2.08 32.6 14.8
<0.1 <0.1 <0.1 <0.1
6.38 7.6 12.9 14.7
1.02 1.06 <0.5 1.48
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
32.1 70.6 84.9 151

<0.667 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02

<0.667 <0.667 <0.667 <0.667
<0.003 <0.003 <0.003 <0.003
<0.67 <0.67 <0.33 <0.33
NS NS NS NS

<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<3.33 <3.3 <3.3 <3.3
<0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1
<0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1
<1 <1 <1 <1
<1 <1 <1 <1

<0.67 <0.67 <0.67 <0.67
<0.33 <0.33 <0.33 <0.33
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are rep
QNS = Quantity Not Sufficient 
* Exceedance of Water Quality Objective
** Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Santa Clara River
S29

2009-10Event13
10/13/2009 

 Santa Clara River
S29

2009-10Event15
12/07/2009 

 Santa Clara River
S29

2009-10Event16
12/11/2009 

 Santa Clara River
S29

2009-10Event19
01/17/2010 

<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<3.33 <3.33 <3.33 <3.33
<1.67 <1.67 <1.67 <1.67

<1 <1 <1 <1
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67
<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 >1.67&<5
<3.33 <3.33 <3.33 <3.33
<1.67 <1.67 <1.67 <1.67

<0.033 <0.033 <0.033 <0.033
<0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67

<0.017 <0.017 <0.017 <0.017
<0.033 <0.033 <0.033 <0.033
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 <0.017
<0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33

<0.067 <0.067 <0.067 <0.067
<0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 <0.017
<0.017 <0.017 <0.017 0.072
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3

 Project No. 1232
TS19

2009-10Event13
10/13/2009 

 Project No. 1232
TS19

2009-10Event15
12/07/2009 

 Project No. 1232
TS19

2009-10Event16
12/11/2009 

 Project No. 1232
TS19

2009-10Event19
01/17/2010 

 Project No. 1232
TS19

2009-10Event21
02/05/2010 

240,000** 50,000** 300,000** 90,000** 900,000**
900,000 900,000 500,000 900,000 2,400,000
900,000 900,000 500,000 1,600,000 2,400,000
300,000 300,000 3,000,000 1,600,000 2,400,000
<0.011 <0.011 <0.011 <0.011 <0.011
<0.004 <0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 0.0501 <0.01
<0.004 <0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05 <0.05
<0.006 <0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01 <0.01
NS NS NS NS NS

<0.003 <0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24 <0.24
<0.01 <0.01 <0.01 <0.01 <0.01
<0.033 <0.033 <0.033 <0.033 <0.033
<0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004 <0.004
<0.033 <0.033 <0.033 <0.033 <0.033
<0.005 <0.005 0.008 0.01 0.01
8.63 11.4 10.1 9.87 11.1
<0.33 5.3 <1.44 <1.44 >1.44&<5
7.16 6.78 7.2 7.06 6.82
69 41 41 28 33

2.63 0.532 0.303 0.558 0.424
42.6 11.7 7.03 7.08 8.89
152 56.8 45.2 33.6 48.5
109 23.2 21.3 17.8 27.9
0.3 0.21 0.23 0.15 0.33

0.129 0.317 0.188 0.15 0.209
210 90 70 50 90
4.36 1.44 1.71 1.76 0.976
<1 <1 <1 <0.4 <0.4
1 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5

2.17 0.44 0.25 0.461 0.35
NS NS NS NS NS
1.41 3.71 4.17 3.85 4.76
NS NS NS NS NS

<0.03 0.836 0.941 0.869 1.08
NS NS NS NS NS
NS NS NS NS NS

<0.01 <0.01 <0.01 <0.01 0.0353
1.16 0.54 0.34 0.21 0.37
663 251 201 135 263
NS NS NS NS NS
78.1 36.5 30.4 21.2 39.6
NS NS NS NS NS
458 170 138 90 166
NS NS NS NS NS
41 16.7 36.3 11.2 13.2

<1.5 >1.5&<5 <1.5 <1.5 >1.5&<5
NS NS NS NS NS
690 101 37 210 58
11.6 14.8 7.18 28.7 10.1
209 37 11 49 23

<0.067 <0.067 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015 <0.015
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

 Project No. 1232
TS19

2009-10Event13
10/13/2009 

 Project No. 1232
TS19

2009-10Event15
12/07/2009 

 Project No. 1232
TS19

2009-10Event16
12/11/2009 

 Project No. 1232
TS19

2009-10Event19
01/17/2010 

 Project No. 1232
TS19

2009-10Event21
02/05/2010 

<5 <5 <5 <5 <5
109 <50 <50 <50 <50
4.02 1.63 1.76 1.25 2.04
2.84 1.73 1.82 1.7 2.42
48.9 26.9 16.6 18.2 25.4
<0.1 <0.1 <0.1 <0.1 <0.1
0.294 <0.1 <0.1 <0.1 0.639
2.3 2.14 1.52 1.22 1.91

<0.25 <0.25 <0.25 <0.25 <0.25
17.2 14.3* 9.73* 7.78* 9.74
297 115 <50 <50 <50
2.99 1.15 0.647 1.16 0.769
<0.1 <0.1 <0.1 <0.1 <0.1
15.4 4.26 3.28 2.24 3.26
1.93 <0.5 <0.5 1.45 <0.5
<0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1
175 126* 124* 81.1* 112*
146 1020 348 3230 2830
4.04 2.99 2.46 3.09 4.06
2.93 2.53 2.19 2.99 3.8
52.1 71.5 32.2 89.3 108
<0.1 <0.1 <0.1 <0.1 <0.1
0.345 0.486 <0.1 0.665 0.818
2.62 6.2 3.32 10.1 12.5
<0.25 <0.25 <0.25 <0.25 <0.25
23.2 44.8 24.2 39 46.2
366 1440 725 4830 5000
3.66 15.4 6.72 31.7 33
<0.1 <0.1 <0.1 <0.1 <0.1
16.2 8.97 5.14 9.21 9.79
2.07 <0.5 <0.5 1.72 <0.5
<0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1
186 255 137 312 314

<0.667 <0.667 QNS <0.667 <0.667
<0.02 <0.02 QNS <0.02 <0.02
<0.667 <0.667 QNS <0.667 <0.667
<0.003 <0.003 QNS <0.003 <0.003

NS <0.67 QNS <0.33 <0.33
<0.67 NS NS NS NS
<0.67 <0.67 QNS <0.67 <0.67
<0.67 <0.67 QNS <0.67 <0.67
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<3.3 <3.3 <3.3 <3.3 <3.3
<0.33 <0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1 <1
<0.67 <0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1 <1
<1 <1 <1 <1 <1
<1 <1 <1 <1 <1

<0.67 <0.67 <0.67 <0.67 <0.67
<0.33 <0.33 <0.33 <0.33 <0.33
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are rep
QNS = Quantity Not Sufficient 
* Exceedance of Water Quality Objective
** Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Project No. 1232
TS19

2009-10Event13
10/13/2009 

 Project No. 1232
TS19

2009-10Event15
12/07/2009 

 Project No. 1232
TS19

2009-10Event16
12/11/2009 

 Project No. 1232
TS19

2009-10Event19
01/17/2010 

 Project No. 1232
TS19

2009-10Event21
02/05/2010 

<0.33 <0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<3.33 <3.33 <3.33 <3.33 <3.33
<1.67 <1.67 <1.67 <1.67 <1.67

<1 <1 <1 <1 <1
<1.67 <1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.67 <0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67 <1.67
<3.33 <3.33 10.5 <3.33 <3.33
<1.67 <1.67 <1.67 <1.67 <1.67

<0.033 <0.033 <0.033 <0.033 <0.033
<0.67 <0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67 <0.67

<0.017 <0.017 <0.017 <0.017 <0.017
<0.033 <0.033 <0.033 <0.033 <0.033
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 <0.017 <0.017
<0.33 <0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33

<0.067 <0.067 <0.067 <0.067 <0.067
<0.33 <0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 <0.017 <0.017
<0.017 <0.017 <0.017 <0.017 <0.017
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3

 PD669
TS20

2009-10Event13
10/13/2009 

 PD669
TS20

2009-10Event15
12/07/2009 

 PD669
TS20

2009-10Event16
12/11/2009 

 PD669
TS20

2009-10Event19
01/17/2010 

 PD669
TS20

2009-10Event21
02/05/2010 

90,000** 5,000** 300,000** 30,000** 50,000**
240,000 160,000 350,000 240,000 90,000
240,000 160,000 350,000 240,000 90,000
300,000 160,000 900,000 240,000 5,000,000
<0.011 <0.011 <0.011 <0.011 <0.011
<0.004 <0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01 <0.01

<0.004 <0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05 <0.05

<0.006 <0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01 <0.01
NS NS NS NS NS

<0.003 <0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24 <0.24
<0.01 <0.01 <0.01 <0.01 <0.01

<0.033 <0.033 <0.033 <0.033 <0.033
<0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004 <0.004
<0.033 <0.033 <0.033 <0.033 <0.033
0.01 <0.005 0.006 <0.005 0.01
8.49 11.1 10.6 10.6 12

<0.33 >1.44&<5 <1.44 <1.44 <1.44
7.31 6.54 7.42 7.22 7.72
28 41 69 28 88

1.27 0.955 0.304 0.48 0.225
20.5 20 9.27 7.66 8.05
80.8 117 73.4 31.5 91.9
43.2 97.3 190 32.3 251
0.51 0.23 0.16 0.23 0.48
0.22 0.376 0.22 0.137 0.307
90 160 280 50 370

3.92 2.1 1.95 1.88 1.52
<1 <1 <1 <0.4 <0.4

0.81 0.549 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
1.05 0.789 0.251 0.397 0.186
NS NS NS NS NS

6.22 8.84 5.11 3.34 9.22
NS NS NS NS NS
1.4 2 1.15 0.753 2.08
NS NS NS NS NS
NS NS NS NS NS

0.04 <0.01 <0.01 <0.01 <0.01
0.7 0.59 0.26 0.26 0.53
396 862 1500 247 1910
NS NS NS NS NS

72.9 162 389 50.9 544
NS NS NS NS NS
274 588 1030 170 1330
NS NS NS NS NS
22 21.8 16.5 5.43 18.7

<1.5 <1.5 <1.5 <1.5 <1.5
NS NS NS NS NS
488 201 157 413 30
6.14 16.1 10.8 93.6 12.2
142 65 36 101 15

<0.067 <0.067 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015 <0.015
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

 PD669
TS20

2009-10Event13
10/13/2009 

 PD669
TS20

2009-10Event15
12/07/2009 

 PD669
TS20

2009-10Event16
12/11/2009 

 PD669
TS20

2009-10Event19
01/17/2010 

 PD669
TS20

2009-10Event21
02/05/2010 

<5 <5 <5 <5 <5
129 <50 <50 <50 <50
2.49 1.85 1.21 0.812 0.843
1.85 1.5 2.12 1.48 3.64
20.6 25.1 23.6 17.1 25.7
<0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1
1.76 0.934 1.25 0.717 1.26
<0.25 <0.25 <0.25 <0.25 <0.25
15.7* 12.3 9.8 5.09 10.5
190 104 <50 <50 <50
1.51 0.845 <0.2 0.749 <0.2
<0.1 <0.1 <0.1 <0.1 <0.1
6.65 4.56 3.31 1.5 3.24
1.04 1.48 2.73 1.84 3.79
<0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1
140* 132 44.3 62.7 47.3
449 2790 1480 5700 1710
2.46 4.88 2.72 2.48 1.66
1.98 3.1 3.43 3.36 4.48
22.9 101 68.1 115 54
<0.1 <0.1 <0.1 <0.1 <0.1
<0.1 0.608 <0.1 0.448 0.263
2.18 7.83 6.05 12.5 5.53

<0.25 <0.25 <0.25 <0.25 <0.25
23 75.9 31.2 42.3 20.3

260 4420 5190 8690 2880
2.34 23.5 12.3 27.4 7.17
<0.1 <0.1 <0.1 <0.1 <0.1
7.02 11.7 7.56 10.5 6.01
1.16 2.02 3.02 1.88 4.17
<0.1 0.351 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1
154 407 159 270 250

<0.667 <0.667 QNS <0.667 <0.667
<0.02 <0.02 QNS <0.02 <0.02
<0.667 <0.667 QNS <0.667 <0.667
<0.003 <0.003 QNS <0.003 <0.003

NS <0.67 QNS <0.33 <0.33
<0.67 NS NS NS NS
<0.67 <0.67 QNS <0.67 <0.67
<0.67 <0.67 QNS <0.67 <0.67
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<3.3 <3.3 <3.3 <3.3 <3.3
<0.33 <0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1 <1
<0.67 <0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1 <1
<1 <1 <1 <1 <1
<1 <1 <1 <1 <1

<0.67 <0.67 <0.67 <0.67 <0.67
<0.33 <0.33 <0.33 <0.33 <0.33
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are rep
QNS = Quantity Not Sufficient 
* Exceedance of Water Quality Objective
** Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 PD669
TS20

2009-10Event13
10/13/2009 

 PD669
TS20

2009-10Event15
12/07/2009 

 PD669
TS20

2009-10Event16
12/11/2009 

 PD669
TS20

2009-10Event19
01/17/2010 

 PD669
TS20

2009-10Event21
02/05/2010 

<0.33 <0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<3.33 <3.33 <3.33 <3.33 <3.33
<1.67 <1.67 <1.67 <1.67 <1.67

<1 <1 <1 <1 <1
<1.67 <1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.67 <0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67 <1.67
<3.33 <3.33 10.3 <3.33 <3.33
<1.67 <1.67 <1.67 <1.67 <1.67

<0.033 <0.033 <0.033 <0.033 <0.033
<0.67 <0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67 <0.67

<0.017 <0.017 <0.017 <0.017 <0.017
<0.033 <0.033 <0.033 <0.033 <0.033
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 <0.017 <0.017
<0.33 <0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33

<0.067 <0.067 <0.067 <0.067 <0.067
<0.33 <0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 <0.017 <0.017
<0.017 <0.017 0.059 <0.017 <0.017
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3

 Project Nos. 5246 & 74
TS21

2009-10Event13
10/13/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event15
12/07/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event16
12/11/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event19
01/17/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event21
02/05/2010 

24,000** 140,000** 50,000** 900,000** 300,000**
240,000 240,000 500,000 1,600,000 3,000,000
240,000 240,000 500,000 3,000,000 3,000,000
90,000 280,000 240,000 900,000 1,600,000
<0.011 <0.011 <0.011 <0.011 <0.011
<0.004 <0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01 <0.01
<0.004 <0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05 <0.05
<0.006 <0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01 <0.01
NS NS NS NS NS

<0.003 <0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24 <0.24
<0.01 <0.01 <0.01 <0.01 <0.01
<0.033 <0.033 <0.033 <0.033 <0.033
<0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004 <0.004
<0.033 <0.033 <0.033 <0.033 <0.033
0.05 <0.005 <0.005 0.02 0.01
9.44 11.3 10.2 9.91 11.8
<0.33 >1.44&<5 >1.44&<5 <1.44 >1.44&<5
7.41 6.47* 6.8 6.88 7.33
28 QNS 28 28 49.5

1.05 1.91 0.23 0.509 0.525
15.7 31.1 9.39 7 13.7
88.7 147 35.7 32.2 58.2
10.7 15.2 6.83 9.99 73.4
0.3 0.23 0.05 0.18 0.16

0.241 0.508 0.18 0.176 0.215
60 80 40 30 70

4.24 8.24 1.38 0.558 1.32
<1 <1 <1 <0.4 <0.4

0.75 0.709 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
0.87 1.58 0.19 0.421 0.434
NS NS NS NS NS
1.58 6.36 2.13 3.04 3.56
NS NS NS NS NS

<0.03 1.43 <0.03 0.685 0.803
NS NS NS NS NS
NS NS NS NS NS

<0.01 0.0343 <0.01 <0.01 <0.01
0.87 0.99 0.3 0.19 0.33
158 201 104 105 382
NS NS NS NS NS
19.3 26.9 11.6 13.9 25.8
NS NS NS NS NS
108 138 70 72 220
NS NS NS NS NS
20.5 39.8 7.91 9.32 6.93
<1.5 >1.5&<5 <1.5 <1.5 >1.5&<5
NS NS NS NS NS
559 286 177 295 39
5.08 15.6 8.24 26.3 7.9
125 93 35 88 15

<0.067 <0.067 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015 <0.015
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

 Project Nos. 5246 & 74
TS21

2009-10Event13
10/13/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event15
12/07/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event16
12/11/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event19
01/17/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event21
02/05/2010 

<5 <5 <5 <5 <5
<50 <50 <50 <50 <50
1.94 2.07 1.39 1.2 1.08
1.77 1.53 1.3 1.81 2.61
26.2 51 21.5 20.6 147
<0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1
2.55 2.35 1.61 1.61 2.89

<0.25 <0.25 <0.25 <0.25 <0.25
21.4* 17.2* 12* 11.3* 11.7*
156 185 <50 <50 <50
1.72 2.06 1.03 1.55 1.95
<0.1 <0.1 <0.1 <0.1 <0.1
8.33 7.76 7.28 2.77 2.77
<0.5 <0.5 <0.5 1.65 2.51
<0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1
163* 147* 103* 106* 62.3
409 3000 3040 3980 3450
1.95 4.76 2.61 2.74 2.68
1.87 2.85 2.33 3.21 4.06
28.2 177 74.3 97.4 248
<0.1 <0.1 <0.1 <0.1 <0.1
<0.1 1.16 0.536 0.799 0.694
2.76 12.8 8.65 12.3 11.1

<0.25 <0.25 <0.25 <0.25 <0.25
27.9 84.5 40.1 46.9 41.1
223 4900 5990 6260 5700
2.33 40 24.3 36.2 33.6
<0.1 <0.1 <0.1 <0.1 <0.1
8.73 17.1 13.9 10 8.74
<0.5 <0.5 <0.5 1.7 2.64
<0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1
185 531 289 376 192

<0.667 <0.667 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02 <0.02

<0.667 <0.667 <0.667 <0.667 <0.667
<0.003 <0.003 <0.003 <0.003 <0.003

NS <0.67 <0.33 <0.33 <0.33
<0.67 NS NS NS NS
<0.67 <0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<3.3 <3.3 <3.3 <3.3 <3.3
<0.33 <0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1 <1
<0.67 <0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1 <1
<1 <1 <1 <1 <1
<1 <1 <1 <1 <1

<0.67 <0.67 <0.67 <0.67 <0.67
<0.33 <0.33 <0.33 <0.33 <0.33
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are rep
QNS = Quantity Not Sufficient 
* Exceedance of Water Quality Objective
** Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Project Nos. 5246 & 74
TS21

2009-10Event13
10/13/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event15
12/07/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event16
12/11/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event19
01/17/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event21
02/05/2010 

<0.33 <0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<3.33 <3.33 <3.33 <3.33 <3.33
<1.67 <1.67 <1.67 <1.67 <1.67

<1 <1 <1 <1 <1
<1.67 <1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.67 <0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 5.93 <1.67
<3.33 <3.33 11.7 <3.33 <3.33
<1.67 <1.67 <1.67 <1.67 <1.67

<0.033 <0.033 <0.033 <0.033 <0.033
<0.67 <0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67 <0.67

<0.017 <0.017 <0.017 0.412 <0.017
<0.033 <0.033 <0.033 <0.033 <0.033
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 <0.017 <0.017
<0.33 <0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33

<0.067 <0.067 <0.067 <0.067 <0.067
<0.33 <0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 <0.017 <0.017
<0.017 <0.017 <0.017 0.292 <0.017
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3

 PD 21 - Hollypark Drain
TS22

2009-10Event13
10/13/2009 

 PD 21 - Hollypark Drain
TS22

2009-10Event15
12/07/2009 

 PD 21 - Hollypark Drain
TS22

2009-10Event16
12/11/2009 

 PD 21 - Hollypark Drain
TS22

2009-10Event19
01/17/2010 

 PD 21 - Hollypark Drain
TS22

2009-10Event21
02/05/2010 

240,000** 5,000** 90,000** 30,000** 50,000**
160,000 160,000 240,000 240,000 50,000
160,000 160,000 240,000 300,000 50,000
900,000 24,000 220,000 300,000 2,400,000
<0.011 <0.011 <0.011 <0.011 <0.011
<0.004 <0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01 <0.01
<0.004 <0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05 <0.05
<0.006 <0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01 <0.01
NS NS NS NS NS

<0.003 <0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24 <0.24
<0.01 <0.01 <0.01 <0.01 <0.01
<0.033 <0.033 <0.033 <0.033 <0.033
<0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004 <0.004
<0.033 <0.033 <0.033 <0.033 <0.033
<0.005 <0.005 0.007 0.03* 0.02
8.64 13 11.6 10 11.7
<0.33 >1.44&<5 <1.44 >1.44&<5 >1.44&<5
7.22 6.39* 7.08 7.2 7.67
55 28 55 28 60.5

1.82 0.895 0.157 0.555 0.254
18.7 16.8 8.81 7.15 4.51
106 59.6 44.9 27.7 36.1
18.6 11.8 12.6 11.6 41.1
0.37 <0.05 0.22 0.27 0.29
0.337 0.353 0.304 0.277 0.527
120 40 60 40 110
2.4 1.62 0.36 1.23 1.52
<1 <1 <1 <0.4 <0.4

0.67 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
1.5 0.74 0.13 0.459 0.21
NS NS NS NS NS
1.7 4.92 4.66 2.86 3.71
NS NS NS NS NS

<0.03 1.11 1.05 0.645 0.837
NS NS NS NS NS
NS NS NS NS NS

<0.01 <0.01 <0.01 <0.01 <0.01
0.86 0.27 0.3 0.3 0.32
220 147 177 112 360
NS NS NS NS NS
24.3 17.9 22.1 15.1 64.1
NS NS NS NS NS
140 102 122 74 226
NS NS NS NS NS
23.5 19.6 9.65 5.65 5.64
<1.5 <1.5 <1.5 <1.5 <1.5
NS NS NS NS NS
778 292 66 223 119
2.95 21 12.7 75.8 18.2
166 48 14 44 21

<0.067 <0.067 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015 <0.015
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

 PD 21 - Hollypark Drain
TS22

2009-10Event13
10/13/2009 

 PD 21 - Hollypark Drain
TS22

2009-10Event15
12/07/2009 

 PD 21 - Hollypark Drain
TS22

2009-10Event16
12/11/2009 

 PD 21 - Hollypark Drain
TS22

2009-10Event19
01/17/2010 

 PD 21 - Hollypark Drain
TS22

2009-10Event21
02/05/2010 

<5 <5 <5 <5 <5
<50 <50 <50 <50 <50
1.99 1.2 1.39 0.723 0.682
2.12 1.28 1.84 1.65 1.77
29.8 22.3 19.7 17.6 36.2
<0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1
1.13 0.803 1.1 0.757 0.693
<0.25 <0.25 <0.25 <0.25 <0.25
11.4 9.07* 11.3* 7.08* 6.07
222 128 100 <50 <50
1.49 1.17 1.19 1.45 0.864
<0.1 <0.1 <0.1 <0.1 <0.1
7.74 3.77 2.65 1.82 2.67
<0.5 <0.5 <0.5 1.68 <0.5
<0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1
105 82* 88.1* 61.1* 34.8
171 4510 1560 3950 2370
2 2.6 1.98 2.09 1.91

2.3 2.69 2.48 2.98 2.45
32.2 97.4 47.6 94.3 75.3
<0.1 <0.1 <0.1 <0.1 <0.1
<0.1 0.528 <0.1 0.54 <0.1
1.23 7.8 3.79 9 5.05
<0.25 <0.25 <0.25 <0.25 <0.25
18.3 52.6 25.9 39.7 16.6
295 5500 2710 5330 3630
2.15 24.5 11 31.9 8.4
<0.1 <0.1 <0.1 <0.1 <0.1
8.33 10.6 5.47 8.37 5.74
<0.5 <0.5 <0.5 1.81 1.07
<0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1
117 264 125 199 75.8

<0.667 <0.667 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02 <0.02

<0.667 <0.667 <0.667 <0.667 <0.667
<0.003 <0.003 <0.003 <0.003 <0.003

NS <0.67 <0.33 <0.33 <0.33
<0.67 NS NS NS NS
<0.67 <0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<3.3 <3.3 QNS <3.3 <3.3
<0.33 <0.33 QNS <0.33 <0.33
<0.67 <0.67 QNS <0.67 <0.67

<1 <1 QNS <1 <1
<0.67 <0.67 QNS <0.67 <0.67

<1 <1 QNS <1 <1
<1 <1 QNS <1 <1
<1 <1 QNS <1 <1

<0.67 <0.67 QNS <0.67 <0.67
<0.33 <0.33 QNS <0.33 <0.33
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are rep
QNS = Quantity Not Sufficient 
* Exceedance of Water Quality Objective
** Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 PD 21 - Hollypark Drain
TS22

2009-10Event13
10/13/2009 

 PD 21 - Hollypark Drain
TS22

2009-10Event15
12/07/2009 

 PD 21 - Hollypark Drain
TS22

2009-10Event16
12/11/2009 

 PD 21 - Hollypark Drain
TS22

2009-10Event19
01/17/2010 

 PD 21 - Hollypark Drain
TS22

2009-10Event21
02/05/2010 

<0.33 <0.33 QNS <0.33 <0.33
<1.67 <1.67 QNS <1.67 <1.67
<0.33 <0.33 QNS <0.33 <0.33
<0.33 <0.33 QNS <0.33 <0.33
<0.33 <0.33 QNS <0.33 <0.33
<0.33 <0.33 QNS <0.33 <0.33
<1.67 <1.67 QNS <1.67 <1.67
<1.67 <1.67 QNS <1.67 <1.67
<0.33 <0.33 QNS <0.33 <0.33
<3.33 <3.33 QNS <3.33 <3.33
<1.67 <1.67 QNS <1.67 <1.67

<1 <1 QNS <1 <1
<1.67 <1.67 QNS <1.67 <1.67
<1.67 <1.67 QNS <1.67 <1.67
<0.33 <0.33 QNS <0.33 <0.33
<0.67 <0.67 QNS <0.67 <0.67
<0.67 <0.67 QNS <0.67 <0.67
<1.67 <1.67 QNS <1.67 <1.67
<0.67 <0.67 QNS <0.67 <0.67
<0.67 <0.67 QNS <0.67 <0.67
<1.67 <1.67 QNS <1.67 <1.67
<1.67 <1.67 QNS <1.67 <1.67
<0.33 <0.33 QNS <0.33 <0.33
<0.67 <0.67 QNS <0.67 <0.67
<1.67 <1.67 QNS <1.67 <1.67
<3.33 <3.33 QNS <3.33 <3.33
<1.67 <1.67 QNS <1.67 <1.67
<0.033 <0.033 QNS <0.033 <0.033
<0.67 <0.67 QNS <0.67 <0.67
<0.67 <0.67 QNS <0.67 <0.67
<0.017 <0.017 QNS <0.017 <0.017
<0.033 <0.033 QNS <0.033 <0.033
<1.67 <1.67 QNS <1.67 <1.67
<0.33 <0.33 QNS <0.33 <0.33
<0.33 <0.33 QNS <0.33 <0.33
<0.33 <0.33 QNS <0.33 <0.33
<0.017 <0.017 QNS <0.017 <0.017
<0.33 <0.33 QNS <0.33 <0.33
<1.67 <1.67 QNS <1.67 <1.67
<1.67 <1.67 QNS <1.67 <1.67
<0.33 <0.33 QNS <0.33 <0.33
<0.067 <0.067 QNS <0.067 <0.067
<0.33 <0.33 QNS <0.33 <0.33
<0.017 <0.017 QNS <0.017 <0.017
<0.017 <0.017 QNS <0.017 <0.017
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3

D D I 8
TS23

2009-10Event13
10/13/2009

D D I 8
TS23

2009-10Event15
12/07/2009

D D I 8
TS23

2009-10Event16
12/11/2009

D D I 8
TS23

2009-10Event19
01/17/2010

D D I 8
TS23

2009-10Event21
02/05/2010

35,000** 160,000** 90,000** 50,000** 160,000**
240,000 16,000 300,000 500,000 160,000
240,000 16,000 300,000 500,000 160,000
300,000 240,000 500,000 240,000 900,000
<0.011 <0.011 <0.011 <0.011 <0.011
<0.004 <0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01 <0.01
<0.004 <0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05 <0.05
<0.006 <0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01 <0.01
NS NS NS NS NS

<0.003 <0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24 <0.24
<0.01 <0.01 <0.01 <0.01 <0.01
<0.033 <0.033 <0.033 <0.033 <0.033
<0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004 <0.004
<0.033 <0.033 <0.033 <0.033 <0.033
<0.005 <0.005 0.006 0.02 0.02

10 13.4 12.2 11.3 11.3
<0.33 >1.44&<5 <1.44 <1.44 >1.44&<5
7.34 6.28* 7.03 6.71 6.98
28 14 28 14 16.5
1.5 0.843 0.551 0.9 0.255
52.2 13 8.34 6.9 5.82
111 89.9 56.7 33.2 36.9
17.2 8.3 7.94 8.3 5.39
0.32 0.22 0.26 0.16 0.11
0.224 <0.1 0.119 <0.1 0.218

60 30 50 20 20
5.04 1.56 0.82 1.49 0.976
<1 <1 <1 <0.4 <0.4

1.02 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
1.24 0.697 0.455 0.744 0.211
NS NS NS NS NS
1.27 4.24 3.58 2.18 2.62
NS NS NS NS NS

<0.03 0.958 0.809 <0.03 0.592
NS NS NS NS NS
NS NS NS NS NS
0.2 <0.01 <0.01 <0.01 <0.01
0.87 0.57 0.27 0.32 0.16
179 96 117 58 66
NS NS NS NS NS
17.3 8.24 10.2 5.48 6.71
NS NS NS NS NS
120 66 78 34 38
NS NS NS NS NS
26 15.6 8.2 3.79 5.46

<1.5 <1.5 <1.5 <1.5 >1.5&<5
NS NS NS NS NS
253 81 34 98 19
5.53 17.1 7.85 31 9.4
81 21 8 22 12

<0.067 <0.067 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015 <0.015
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
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<5 <5 <5 <5 <5
<50 <50 <50 109 <50
5.78 2.54 2.21 1.39 1.91
2.13 1.32 2.55 1.6 1.58
24.4 18.5 15.1 16.5 13.6
<0.1 <0.1 <0.1 <0.1 <0.1
0.255 0.27 <0.1 <0.1 <0.1
2.79 1.92 2.29 1.2 1.2
<0.25 <0.25 <0.25 <0.25 <0.25
35.8* 24.2* 15.2* 11.3* 11.6*
186 <50 <50 167 <50
2.55 2.27 0.972 4.7 1.53
<0.1 <0.1 <0.1 <0.1 <0.1
10.2 3.53 2.38 1.48 1.46
<0.5 <0.5 <0.5 1.47 <0.5
<0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1
278* 174* 94.4* 107* 96.7*
206 1520 342 1560 1120
5.85 7.59 3.4 3.51 3.51
2.29 2.19 2.97 2.25 2.03
26.9 69 27.6 49.7 42.2
<0.1 <0.1 <0.1 <0.1 <0.1
0.287 0.947 0.341 0.52 0.673
3.08 8.01 4.21 7.62 5.73

<0.25 <0.25 <0.25 <0.25 <0.25
44.4 75.1 30.7 38 33
249 2200 487 2030 1680
3.73 37.2 7.2 23.5 18.8
<0.1 <0.1 <0.1 <0.1 <0.1
10.5 8.52 3.85 4.7 4.08

1 <0.5 <0.5 1.69 <0.5
<0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1
317 356 126 188 159

<0.667 <0.667 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02 <0.02

<0.667 <0.667 <0.667 <0.667 <0.667
<0.003 <0.003 <0.003 <0.003 <0.003

NS <0.67 <0.33 <0.33 <0.33
<0.67 NS NS NS NS
<0.67 <0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<3.3 <3.3 <3.3 <3.3 <3.3
<0.33 <0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1 <1
<0.67 <0.67 <0.67 <0.67 <0.67

<1 <1 <1 <1 <1
<1 <1 <1 <1 <1
<1 <1 <1 <1 <1

<0.67 <0.67 <0.67 <0.67 <0.67
<0.33 <0.33 <0.33 <0.33 <0.33
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are rep
QNS = Quantity Not Sufficient 
* Exceedance of Water Quality Objective
** Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).
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<0.33 <0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<3.33 <3.33 <3.33 <3.33 <3.33
<1.67 <1.67 <1.67 <1.67 <1.67

<1 <1 <1 <1 <1
<1.67 <1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.67 <0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<0.67 <0.67 <0.67 <0.67 <0.67
<1.67 <1.67 <1.67 >1.67&<5 <1.67
<3.33 <3.33 >3.33&<10 <3.33 <3.33
<1.67 <1.67 <1.67 <1.67 <1.67

<0.033 <0.033 <0.033 <0.033 <0.033
<0.67 <0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67 <0.67

<0.017 <0.017 <0.017 0.593 <0.017
<0.033 <0.033 <0.033 <0.033 <0.033
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33
<0.33 <0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 <0.017 <0.017
<0.33 <0.33 <0.33 <0.33 <0.33
<1.67 <1.67 <1.67 <1.67 <1.67
<1.67 <1.67 <1.67 <1.67 <1.67
<0.33 <0.33 <0.33 <0.33 <0.33

<0.067 <0.067 <0.067 <0.067 <0.067
<0.33 <0.33 <0.33 <0.33 <0.33

<0.017 <0.017 <0.017 0.106 <0.017
<0.017 <0.017 <0.017 0.391 <0.017
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
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2,800 5,000** 3,000 16,000** 240,000**
9,000 5,000 3,000 30,000 240,000
9,000 16,000 3,000 30,000 240,000
16,000 2,800 5,000 160,000 350,000
<0.011 <0.011 <0.011 <0.011 <0.011
<0.004 <0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01 <0.01
<0.004 <0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05 <0.05
<0.006 <0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01 <0.01
NS NS NS NS NS

<0.003 <0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24 <0.24
<0.01 <0.01 <0.01 <0.01 <0.01
<0.033 <0.033 <0.033 <0.033 <0.033
<0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004 <0.004
<0.033 <0.033 <0.033 <0.033 <0.033
<0.005 0.005 0.02 <0.005 0.02
10.1 10.8 12 10.2 13
<0.33 >1.44&<5 >1.44&<5 >1.44&<5 >1.44&<5
7.23 6.65 7.55 6.77 7.74
41 21 55 14 116

0.508 0.946 0.162 0.903 0.908
18.8 19.9 7.52 7.13 3.18
122 90.3 74.8 <10 43.1
27.3 12.8 12.1 7.77 23.9
0.33 0.22 0.13 0.11 0.16
0.23 <0.1 0.13 0.23 0.227
80 50 60 30 90
4.1 1.4 1.4 0.944 1.62
<1 <1 <1 <0.4 <0.4

<0.01 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
0.42 0.782 0.134 0.746 0.75
NS NS NS NS NS
10 6.77 3.53 2 4.05
NS NS NS NS NS
2.3 1.53 0.796 <0.03 0.915
NS NS NS NS NS
NS NS NS NS NS

<0.01 0.0419 <0.01 <0.01 <0.01
0.95 0.53 0.25 0.12 0.17
272 137 182 246 278
NS NS NS NS NS
35.6 13.1 17.2 5.58 37.8
NS NS NS NS NS
186 92 128 144 170
NS NS NS NS NS
20.2 19 9.87 3.25 6.97
6.76 >1.5&<5 >1.5&<5 <1.5 >1.5&<5
NS NS NS NS NS
319 128 49 110 10
4.06 17.9 31.2 34.8 6.18
112 41 11 36 5

<0.067 <0.067 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015 <0.015
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
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24.2 <5 17.4 <5 <5
160 <50 138 <50 <50
7.06 3.27 2.31 1.28 1.95
1.36 1.19 2.3 1.33 2.09
29.7 23.4 22.1 13.4 24.7
<0.1 <0.1 <0.1 <0.1 <0.1
0.799 0.435 <0.1 <0.1 <0.1
3.89 1.69 3.92 1.33 3.93

<0.25 <0.25 <0.25 <0.25 <0.25
80.6* 41.3* 34.7* 13.7* 18.4*
160 <50 149 <50 <50
1.75 0.945 0.85 0.856 <0.2
<0.1 <0.1 <0.1 <0.1 <0.1
7.76 4.16 2.83 1.34 1.97
<0.5 <0.5 <0.5 1.54 <0.5
<0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1
501* 338* 63.5 134* 65.8
325 1920 1470 2800 471
7.19 7.71 3 4.45 2.9
1.61 2.25 2.77 2.31 2.33
33.2 91.9 46.4 79 40.2
<0.1 <0.1 <0.1 <0.1 <0.1
0.853 2.01 0.521 1.4 0.421
4.5 10.1 6.27 11.5 6.56

<0.25 <0.25 <0.25 <0.25 <0.25
90.3 165 62.8 100 35.6
245 3000 1500 4210 620
2.24 31.4 5.96 32.3 6.16
<0.1 <0.1 <0.1 <0.1 <0.1
8.66 11 4.9 8.06 3.85
<0.5 <0.5 <0.5 1.67 <0.5
<0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1
746 754 143 469 125

<0.667 <0.667 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02 <0.02

<0.667 <0.667 <0.667 <0.667 <0.667
<0.003 <0.003 <0.003 <0.003 <0.003

NS <0.67 <0.33 <0.33 <0.33
<0.67 NS NS NS NS
<0.67 <0.67 <0.67 <0.67 <0.67
<0.67 <0.67 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<0.065 <0.0001 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065 <0.065
<3.3 QNS <3.3 <3.3 <3.3
<0.33 QNS <0.33 <0.33 <0.33
<0.67 QNS <0.67 <0.67 <0.67

<1 QNS <1 <1 <1
<0.67 QNS <0.67 <0.67 <0.67

<1 QNS <1 <1 <1
<1 QNS <1 <1 <1
<1 QNS <1 <1 <1

<0.67 QNS <0.67 <0.67 <0.67
<0.33 QNS <0.33 <0.33 <0.33
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Appendix B.1.  2009‐2010 Annual Report Wet Weather Mass Emission and Tributary Stations Concentrations

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are rep
QNS = Quantity Not Sufficient 
* Exceedance of Water Quality Objective
** Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Dominguez Channel 
@116th Street

TS24
2009-10Event13

10/13/2009 

 Dominguez Channel @ 
116th Street

TS24
2009-10Event15

12/07/2009 

Dominguez Channel @ 
116th Street

TS24
2009-10Event16

12/11/2009 

Dominguez Channel @ 
116th Street

TS24
2009-10Event19

01/17/2010 

Dominguez Channel @ 
116th Street

TS24
2009-10Event21

02/05/2010 
<0.33 QNS <0.33 <0.33 <0.33
<1.67 QNS <1.67 <1.67 <1.67
<0.33 QNS <0.33 <0.33 <0.33
<0.33 QNS <0.33 <0.33 <0.33
<0.33 QNS <0.33 <0.33 <0.33
<0.33 QNS <0.33 <0.33 <0.33
<1.67 QNS <1.67 <1.67 <1.67
<1.67 QNS <1.67 <1.67 <1.67
<0.33 QNS <0.33 <0.33 <0.33
<3.33 QNS <3.33 <3.33 <3.33
<1.67 QNS <1.67 <1.67 <1.67

<1 QNS <1 <1 <1
<1.67 QNS <1.67 <1.67 <1.67
<1.67 QNS <1.67 <1.67 <1.67
<0.33 QNS <0.33 <0.33 <0.33
<0.67 QNS <0.67 <0.67 <0.67
<0.67 QNS <0.67 <0.67 <0.67
<1.67 QNS <1.67 <1.67 <1.67
<0.67 QNS <0.67 <0.67 <0.67
<0.67 QNS <0.67 <0.67 <0.67
<1.67 QNS <1.67 <1.67 <1.67
<1.67 QNS <1.67 <1.67 <1.67
<0.33 QNS <0.33 <0.33 <0.33
<0.67 QNS <0.67 <0.67 <0.67
<1.67 QNS <1.67 <1.67 <1.67
<3.33 QNS >3.33&<10 <3.33 <3.33
<1.67 QNS <1.67 <1.67 <1.67

<0.033 QNS <0.033 <0.033 <0.033
<0.67 QNS <0.67 <0.67 <0.67
<0.67 QNS <0.67 <0.67 <0.67

<0.017 QNS <0.017 <0.017 <0.017
<0.033 QNS <0.033 <0.033 <0.033
<1.67 QNS <1.67 <1.67 <1.67
<0.33 QNS <0.33 <0.33 <0.33
<0.33 QNS <0.33 <0.33 <0.33
<0.33 QNS <0.33 <0.33 <0.33

<0.017 QNS <0.017 <0.017 <0.017
<0.33 QNS <0.33 <0.33 <0.33
<1.67 QNS <1.67 <1.67 <1.67
<1.67 QNS <1.67 <1.67 <1.67
<0.33 QNS <0.33 <0.33 <0.33

<0.067 QNS <0.067 <0.067 <0.067
<0.33 QNS <0.33 <0.33 <0.33

<0.017 QNS <0.017 <0.017 <0.017
<0.017 QNS <0.017 <0.017 <0.017
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method

Ballona Creek @ 
Sawtelle

S01
2009-10Event02

07/14/2009

Ballona Creek @ 
Sawtelle

S01
2009-10Event12

09/15/2009

Ballona Creek @ 
Sawtelle

S01
2009-10Event14

12/01/2009

Ballona Creek @ 
Sawtelle

S01
2009-10Event28

03/23/2010
Bacteria Fecal Coliform MPN/100mL SM9221E 2,400 800 230 80
Bacteria Fecal Enterococcus MPN/100mL SM9230B 130 230 7,000 <20
Bacteria Fecal Streptococcus MPN/100mL SM9230B 130 230 11,000 <20
Bacteria Total Coliform MPN/100mL SM9221B 220,000 3,000 7,000 800
Chlorinated Pesticides 4-4'-DDD ug/L EPA608 <0.01 <0.011 <0.011 <0.011
Chlorinated Pesticides 4-4'-DDE ug/L EPA608 <0.004 <0.004 <0.004 <0.004
Chlorinated Pesticides 4-4'-DDT ug/L EPA608 <0.01 <0.01 <0.01 <0.01
Chlorinated Pesticides Aldrin ug/L EPA608 <0.004 <0.004 <0.004 <0.004
Chlorinated Pesticides Dieldrin ug/L EPA608 <0.002 <0.002 <0.002 <0.002
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608 <0.05 <0.05 <0.05 <0.05
Chlorinated Pesticides Endrin ug/L EPA608 <0.006 <0.006 <0.006 <0.006
Chlorinated Pesticides Endrin aldehyde ug/L EPA608 <0.01 <0.01 <0.01 <0.01
Chlorinated Pesticides Endrin ketone ug/L EPA625 <0 NS NS NS
Chlorinated Pesticides Heptachlor ug/L EPA608 <0.003 <0.003 <0.003 <0.003
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608 <0.01 <0.01 <0.01 <0.01
Chlorinated Pesticides Toxaphene ug/L EPA608 <0.24 <0.24 <0.24 <0.24
Chlorinated Pesticides alpha-BHC ug/L EPA608 <0.003 <0.01 <0.01 <0.01
Chlorinated Pesticides alpha-chlordane ug/L EPA608 <0.04 <0.033 <0.033 <0.033
Chlorinated Pesticides beta-BHC ug/L EPA608 <0.005 <0.005 <0.005 <0.005
Chlorinated Pesticides delta-BHC ug/L EPA608 <0.005 <0.005 <0.005 <0.005
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608 <0.004 <0.004 <0.004 <0.004
Chlorinated Pesticides gamma-chlordane ug/L EPA608 <0.04 <0.033 <0.033 <0.033
Conventionals Cyanide mg/L SM4500-CNE <0.005 <0.005 <0.005 <0.005
Conventionals Dissolved Oxygen mg/L SM4500 (OG) 17.4 15 17.8 18.4
Conventionals Oil and Grease mg/L EPA1664A >0.4&<5 <0.4 >1.44&<5 <1.44
Conventionals pH pH units SM4500H B 8.43 8.51* 8.41 8.66*
General Alkalinity as CaCO3 mg/L SM2320B 248 <2 261 248
General Ammonia mg/L SM4500-NH3 F 0.3 <0.1 0.182 0.182
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B 14.8 2.97 8.12 9.4
General Chemical Oxygen Demand mg/L SM5220D 283 65.6 53.5 132
General Chloride mg/L SM4110B 128 107 122 117
General Dissolved Phosphorus mg/L SM4500-PE <0.05 0.37 0.22 0.1
General Fluoride mg/L SM4110B 0.59 0.366 0.731 0.304
General Hardness as CaCO3 mg/L SM2340C 430 425 405 410
General Kjeldahl-N mg/L SM4500-NHorg C 4.62 0.36 0.48 0.32
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624 <0.4 <0.4 <1 <0.4
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C >0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
General NH3-N mg/L SM4500-NH3 F 0.25 <0.1 0.15 0.15
General Nitrate (NO3) mg/L EPA300.1 NS NS NS NS
General Nitrate (NO3) mg/L SM4110B 1.08 4.82 4.71 3.62
General Nitrate-N mg/L EPA300.1 NS NS NS NS
General Nitrate-N mg/L SM4110B >0.03&<0.5 >0.03&<0.5 1.06 0.818
General Nitrite (NO2) mg/L EPA300.1 NS NS NS NS
General Nitrite-N mg/L EPA300.1 NS NS NS NS
General Nitrite-N mg/L SM4110B <0.01 <0.01 <0.01 <0.03
General Phosphorus- Total (as P) mg/L SM4500-PE 0.44 0.38 0.24 0.12
General Specific Conductance umhos/cm SM2510B 1139 1070 1170 1110
General Sulfate mg/L EPA300.1 NS NS NS NS
General Sulfate mg/L SM4110B 196 172 167 211
General Total Dissolved Phosphate mg/L AM4500-PE NS NS NS NS
General Total Dissolved Solids mg/L SM2540C 788 734 804 768
General Total Organic Carbon mg/L SM5310B 2.4 NS NS NS
General Total Organic Carbon mg/L SM5310B/EPA415.1 NS 4.2 3.98 20.1
General Total Petroleum Hydrocarbons mg/L EPA418.1 <0.4 <0.4 <1.5 <1.5
General Total Phosphate mg/L SM4500-PE NS NS NS NS
General Total Suspended Solids mg/L SM2540D 269 28 33 36
General Turbidity NTU SM2130B 5.32 1.8 1.34 1.73
General Volatile Suspended Solids mg/L SM2540E 81 16 4 20
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method

Ballona Creek @ 
Sawtelle

S01
2009-10Event02

07/14/2009

Ballona Creek @ 
Sawtelle

S01
2009-10Event12

09/15/2009

Ballona Creek @ 
Sawtelle

S01
2009-10Event14

12/01/2009

Ballona Creek @ 
Sawtelle

S01
2009-10Event28

03/23/2010
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3 <0.07 <0.067 <0.067 <0.067
Herbicides 2-4-D ug/L EPA515.3 <0.015 <0.015 <0.015 <0.015
Herbicides Glyphosate ug/L EPA547 <5 <5 <5 <5
Metals Dissolved Aluminum ug/L EPA200.8 <50 >50&<100 <50 <50
Metals Dissolved Antimony ug/L EPA200.8 0.72 0.556 0.736 <0.2
Metals Dissolved Arsenic ug/L EPA200.8 2.65 2.53 4.02 2.31
Metals Dissolved Barium ug/L EPA200.8 53.6 55.5 56.6 48.1
Metals Dissolved Beryllium ug/L EPA200.8 <0.1 <0.1 <0.1 <0.1
Metals Dissolved Cadmium ug/L EPA200.8 <0.1 <0.1 <0.1 <0.1
Metals Dissolved Chromium ug/L EPA200.8 2.7 1.38 1.79 2.02
Metals Dissolved Chromium +6 ug/L EPA218.6 >0.25&<5 >0.25&<5 <0.25 <0.25
Metals Dissolved Copper ug/L EPA200.8 4.18 4.71 5.18 5.24
Metals Dissolved Iron ug/L EPA200.8 <50 218 <50 <50
Metals Dissolved Lead ug/L EPA200.8 >0.2&<0.5 0.5 <0.2 <0.2
Metals Dissolved Mercury ug/L EPA245.1 <0.1 <0.1 <0.1 <0.1
Metals Dissolved Nickel ug/L EPA200.8 3.8 2.63 3.52 3.38
Metals Dissolved Selenium ug/L EPA200.8 3.78 3.68 6.92 3.29
Metals Dissolved Silver ug/L EPA200.8 <0.1 <0.1 <0.1 <0.1
Metals Dissolved Thallium ug/L EPA200.8 <0.1 <0.1 <0.1 <0.1
Metals Dissolved Zinc ug/L EPA200.8 10.2 17.2 24 30.1
Metals Aluminum ug/L EPA200.8 1460 266 228 136
Metals Antimony ug/L EPA200.8 0.99 0.708 0.886 0.573
Metals Arsenic ug/L EPA200.8 3.65 2.85 4.12 2.71
Metals Barium ug/L EPA200.8 101 69.6 70 62.8
Metals Beryllium ug/L EPA200.8 <0.1 <1 <0.1 <0.1
Metals Cadmium ug/L EPA200.8 <0.1 <0.1 0.303 <0.1
Metals Chromium ug/L EPA200.8 3.94 1.5 3.59 2.17
Metals Chromium +6 ug/L EPA218.6 >0.25&<5 >0.25&<5 <0.25 <0.25
Metals Copper ug/L EPA200.8 22.7 12.3 13.2 10.7
Metals Iron ug/L EPA200.8 2450 566 329 236
Metals Lead ug/L EPA200.8 5.31 1.7 1.13 1.17
Metals Mercury ug/L EPA245.1 <0.1 <0.1 <0.1 <0.1
Metals Nickel ug/L EPA200.8 6.94 3.82 4.79 4.51
Metals Selenium ug/L EPA200.8 4.15 3.95 6.94* 3.62
Metals Silver ug/L EPA200.8 >0.1&<0.25 <0.1 <0.1 <0.1
Metals Thallium ug/L EPA200.8 <0.1 <0.1 <0.1 <0.1
Metals Zinc ug/L EPA200.8 68.4 65.7 95.5 33.8
Organophosphate Pesticides Atrazine ug/L EPA507 <0.7 <0.667 <0.667 <0.667
Organophosphate Pesticides Chlorpyrifos ug/L EPA507 <0.02 <0.02 <0.02 <0.02
Organophosphate Pesticides Cyanazine ug/L EPA507 <0.7 <0.667 <0.667 <0.667
Organophosphate Pesticides Diazinon ug/L EPA507 <0.003 <0.003 <0.003 <0.003
Organophosphate Pesticides Malathion ug/L EPA507 <0.4 <0.67 <0.67 <0.33
Organophosphate Pesticides Malathion ug/L EPA625 NS NS NS NS
Organophosphate Pesticides Prometryn ug/L EPA507 <0.7 <0.67 <0.67 <0.67
Organophosphate Pesticides Simazine ug/L EPA507 <0.7 <0.67 <0.67 <0.67
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608 <0.065 <0.065 <0.065 <0.065
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608 <0.065 <0.065 <0.065 <0.065
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608 <0.065 <0.065 <0.065 <0.065
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608 <0.065 <0.065 <0.065 <0.065
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608 <0.065 <0.065 <0.065 <0.065
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608 <0.065 <0.065 <0.065 <0.065
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608 <0.065 <0.065 <0.065 <0.065
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625 <0.4 <3.3 <3.3 <3.3
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625 <0.4 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625 <0.7 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625 <1 <1 <1 <1
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625 <0.7 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625 <1 <1 <1 <1
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method

Ballona Creek @ 
Sawtelle

S01
2009-10Event02

07/14/2009

Ballona Creek @ 
Sawtelle

S01
2009-10Event12

09/15/2009

Ballona Creek @ 
Sawtelle

S01
2009-10Event14

12/01/2009

Ballona Creek @ 
Sawtelle

S01
2009-10Event28

03/23/2010
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625 <1 <1 <1 <1
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625 <1 <1 <1 <1
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625 <0.7 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625 <0.4 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625 <0.4 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625 <0.03 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625 <0.2 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625 <0.4 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625 <0.2 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625 <0.2 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625 <1.7 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625 <1.7 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625 NS <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625 <3.4 <3.33 <3.33 <3.33
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625 <1.7 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625 <1 <1 <1 <1
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625 <0.4 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625 <0.04 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625 <0.4 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625 <0.7 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625 <0.7 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625 <1.7 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625 <0.7 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625 <0.7 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625 <0.2 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625 <1.7 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625 <0.4 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625 <0.7 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625 <1.7 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625 <0.1 <3.33 <3.33 <3.33
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625 <1.7 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625 <0.04 <0.033 <0.033 <0.033
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625 >0.7&<2 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625 <0.7 <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625 <0.02 <0.017 <0.017 <0.017
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625 <0.04 <0.033 <0.033 <0.033
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625 <1.7 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625 <0.4 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625 <0.4 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625 <0.4 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625 <0.02 <0.017 <0.017 <0.017
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625 <0.4 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625 <1.7 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625 <1.7 <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625 <0.4 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625 <0.07 <0.067 <0.067 <0.067
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625 <0.4 <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625 <0.02 <0.017 <0.017 <0.017
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625 <0.02 <0.017 <0.017 <0.017
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625 <3.4 NS NS NS
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625 <3.4 NS NS NS
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are reported as >MDL& <RL
QNS = Quantity Not Sufficient 
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E

Malibu Creek @ Piuma
S02

2009-10Event02
07/14/2009

Malibu Creek @ Piuma
S02

2009-10Event12
09/15/2009

Malibu Creek @ Piuma
S02

2009-10Event14
12/01/2009

Malibu Creek @ Piuma
S02

2009-10Event28
03/23/2010

340 20 20 230
80 230 300 80
80 230 500 80

1,300 3,000 50,000 24,000
<0.01 <0.011 <0.011 <0.011

<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01

<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05

<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01

<0 NS NS NS
<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24

<0.003 <0.01 <0.01 <0.01
<0.04 <0.033 <0.033 <0.033

<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004
<0.04 <0.033 <0.033 <0.033

<0.005 <0.005 0.012 <0.005
9.66 10 11.7 13
<0.4 <0.4 <1.44 <1.44
7.76 8.12 7.73 8.13
330 <2 234 261
<0.1 0.157 0.133 0.666
<1 2.11 2.83 <1
259 86.3 57.1 90.6
148 175 136 121
0.16 0.419 0.579 0.67

0.131 0.195 0.71 0.213
1100 980 835 605
0.45 0.396 0.28 4.08
<0.4 <0.4 <1 <0.4
<0.01 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
<0.1 0.13 0.11 0.55
NS NS NS NS

>0.1&<1 7.25 20.4 12.1
NS NS NS NS

>0.03&<0.5 1.64 4.6 2.72
NS NS NS NS
NS NS NS NS

<0.01 <0.01 <0.01 <0.03
0.19 0.42 0.582 0.69
3255 2700 1940 1430
NS NS NS NS

712* 749* 494 401
NS NS NS NS

2,002* 1,870 1,340 970
3.4 NS NS NS
NS 4.84 4.53 17.9

<0.4 <0.4 <1.5 <1.5
NS NS NS NS
10 13 17 2

0.77 0.76 1.12 0.94
3 8 3 1
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Malibu Creek @ Piuma
S02

2009-10Event02
07/14/2009

Malibu Creek @ Piuma
S02

2009-10Event12
09/15/2009

Malibu Creek @ Piuma
S02

2009-10Event14
12/01/2009

Malibu Creek @ Piuma
S02

2009-10Event28
03/23/2010

<0.07 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015

<5 <5 <5 <5
<50 <50 <50 <50

>0.2&<0.5 >0.2&<0.5 <0.2 <0.2
2.11 2.13 3.42 1.86
46.6 52.6 38.6 24.7
<0.1 <0.1 <0.1 <0.1
<0.1 >0.1&<0.25 0.45 <0.1
0.59 0.5 1.07 1.1

<0.25 <0.25 <0.25 <0.25
1.63 1.86 2.57 2.39
<50 <50 <50 <50
<0.2 <0.2 <0.2 <0.2
<0.1 <0.1 <0.1 <0.1
10.6 8.4 8 5.89
4.39 2.66 9.52 3.21
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
5.14 20.9 44.1 21.7

>50&<100 >50&<100 <50 122
>0.2&<0.5 >0.2&<0.5 <0.2 <0.2

2.3 2.35 3.57 2.1
48.9 60.4 45.5 32.6
<0.1 <1 <0.1 <0.1
<0.1 >0.1&<0.25 0.499 <0.1
2.16 0.503 3.33 1.15

<0.25 <0.25 <0.25 <0.25
7.62 8.43 7.98 7.44
158 141 230 177
0.59 0.663 0.758 0.861
<0.1 <0.1 <0.1 <0.1
11.5 10.5 10.2 7.44
4.62 3.23 9.55* 3.75
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
26.7 48.2 103 26.4
<0.7 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02
<0.7 <0.667 <0.667 <0.667

<0.003 <0.003 <0.003 <0.003
<0.4 <0.67 <0.67 <0.33
NS NS NS NS

<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065

<0.4 <3.3 <3.3 <3.3
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are 
QNS = Quantity Not Sufficient 

Malibu Creek @ Piuma
S02

2009-10Event02
07/14/2009

Malibu Creek @ Piuma
S02

2009-10Event12
09/15/2009

Malibu Creek @ Piuma
S02

2009-10Event14
12/01/2009

Malibu Creek @ Piuma
S02

2009-10Event28
03/23/2010

<1 <1 <1 <1
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.03 <1.67 <1.67 <1.67
<0.2 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
NS <0.33 <0.33 <0.33

<3.4 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<1 <1 <1 <1

<0.4 <1.67 <1.67 <1.67
<0.04 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.2 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.1 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<0.04 <0.033 <0.033 <0.033
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.02 <0.017 <0.017 <0.017
<0.04 <0.033 <0.033 <0.033
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.4 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.07 <0.067 <0.067 <0.067
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.02 <0.017 <0.017 <0.017
<3.4 NS NS NS
<3.4 NS NS NS
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E

Los Angeles @ 
Wardlow

S10
2009-10Event02

07/14/2009

Los Angeles @ 
Wardlow

S10
2009-10Event12

09/15/2009

Los Angeles @ 
Wardlow

S10
2009-10Event14

12/01/2009

Los Angeles @ 
Wardlow

S10
2009-10Event28

03/23/2010
20 20 300 300
20 230 130 40
20 230 130 40
20 20 2,400 800

<0.01 <0.011 <0.011 <0.011
<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01

<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05

<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01

<0 NS NS NS
<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24

<0.003 <0.01 <0.01 <0.01
<0.04 <0.033 <0.033 <0.033

<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004
<0.04 <0.033 <0.033 <0.033
0.006 <0.005 0.027* 0.01
10.2 21.5 15.5 17.4
<0.4 <0.4 <1.44 <1.44
9.25* 7.97 8.54* 9.4*
151 151 206 165
0.16 0.218 0.448 0.23
24.4 31.5 21.6 24
234 71.3 64.5 63.2
131 149 114 118
0.25 0.19 0.39 0.06
0.43 0.507 0.892 0.479
260 255 300 290
6.18 1.6 1.98 1.08
<0.4 <0.4 <1 <0.4

>0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
0.13 0.18 0.37 0.19
NS NS NS NS
1.07 5.49 15.7 2.35
NS NS NS NS

>0.03&<0.5 1.24 3.55 0.53
NS NS NS NS
NS NS NS NS

<0.03 0.17 0.0502 0.0766
0.5 0.21 0.52 0.07

1011 1020 1040 980
NS NS NS NS
149 168 134 197
NS NS NS NS
690 664 696 662
14 NS NS NS
NS 10.9 7.84 20.8

<0.4 <0.4 <1.5 <1.5
NS NS NS NS
135 14 110 38
5.5 2.53 4.07 4.48
66 11 39 15
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Los Angeles @ 
Wardlow

S10
2009-10Event02

07/14/2009

Los Angeles @ 
Wardlow

S10
2009-10Event12

09/15/2009

Los Angeles @ 
Wardlow

S10
2009-10Event14

12/01/2009

Los Angeles @ 
Wardlow

S10
2009-10Event28

03/23/2010
<0.07 <0.067 <0.067 <0.067

<0.015 <0.015 <0.015 <0.015
<5 <5 <5 <5
<50 <50 <50 <50
0.82 <0.2 0.932 0.887
2.25 2.4 4.31 2.14
38.3 <1 45.2 41.2
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 0.689 0.275
1.54 <0.5 2.05 1.57
0.37 <0.25 <0.25 <0.25
6.17 <0.5 5.25 6.72
<50 <50 <50 <50
0.55 <0.2 1.27 <0.2
<0.1 <0.1 <0.1 <0.1
7.27 <0.5 4.81 4.5
2.6 <0.5 5.84 2.67

<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
15.7 <1 39.6 27.6
282 <50 1200 1100
0.82 0.948 1.05 1.13
2.38 2.56 4.31 2.57
48.2 44.6 62.4 63.1
<0.1 <0.1 <0.1 <0.1
<0.1 >0.1&<0.25 0.783 0.34
1.61 0.807 3.01 2.11

<0.25 <0.25 <0.25 <0.25
13.8 10.5 12.3 16.7
556 >50&<100 979 1170
2.64 0.803 8.5 6.07
<0.1 <0.1 <0.1 <0.1
8.2 4.84 6.03 6.43
2.75 2.23 5.94* 2.88
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
66.1 108 95.3 75.3
<0.7 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02
<0.7 <0.667 <0.667 <0.667

<0.003 <0.003 <0.003 <0.003
<0.4 <0.33 <0.67 <0.33
NS NS NS NS

<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065

<0.4 <3.3 <3.3 <3.3
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are 
QNS = Quantity Not Sufficient 

Los Angeles @ 
Wardlow

S10
2009-10Event02

07/14/2009

Los Angeles @ 
Wardlow

S10
2009-10Event12

09/15/2009

Los Angeles @ 
Wardlow

S10
2009-10Event14

12/01/2009

Los Angeles @ 
Wardlow

S10
2009-10Event28

03/23/2010
<1 <1 <1 <1
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.03 <1.67 <1.67 <1.67
<0.2 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
NS <0.33 <0.33 <0.33

<3.4 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<1 <1 <1 <1

<0.4 <1.67 <1.67 <1.67
<0.04 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.2 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 9.9
<0.1 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<0.04 <0.033 <0.033 <0.033
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.02 <0.017 <0.017 <0.017
<0.04 <0.033 <0.033 <0.033
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.4 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.07 <0.067 <0.067 <0.067
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.02 <0.017 <0.017 <0.017
<3.4 NS NS NS
<3.4 NS NS NS
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E

Coyote Creek
S13

2009-10Event02
07/14/2009

Coyote Creek
S13

2009-10Event12
09/15/2009

Coyote Creek
S13

2009-10Event14
12/01/2009

Coyote Creek
S13

2009-10Event28
03/23/2010

9,000* 1,300* 300 1,400*
40 230 300 80
40 230 300 80

50,000 2,400 3,000 16,000
<0.01 <0.011 <0.011 <0.011

<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01

<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05

<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01

<0 NS NS NS
<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24

<0.003 <0.01 <0.01 <0.01
<0.04 <0.033 <0.033 <0.033

<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004
<0.04 <0.033 <0.033 <0.033
0.034* 0.01 0.016 0.02
15.6 20 15.2 18
<0.4 <0.4 <1.44 <1.44
8.31 8.04 8.18 8.58*
275 220 289 275
0.55 0.121 0.121 0.133
14.5 14.8 12.1 24
368 74.8 55.8 117
262 205 194 237
0.05 <0.05 <0.05 <0.05
1.23 1.11 1.23 1.18
380 355 410 400
3.3 0.92 0.62 0.76

<0.4 <0.4 <1 <0.4
>0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5

0.45 0.1 0.1 0.11
NS NS NS NS
4.49 8.22 17.7 12.5
NS NS NS NS
1.01 2.03 4 2.82
NS NS NS NS
NS NS NS NS
0.06 0.058 <0.01 0.133
0.11 <0.05 <0.05 <0.05
1836 1590 1800 1830
NS NS NS NS
439 329 357 423
NS NS NS NS

1,276 1,080 1,250 1,260
11.2 NS NS NS
NS 9.74 4.7 21

<0.4 <0.4 <1.5 <1.5
NS NS NS NS
141 78 14 16
3.89 3.08 0.98 1.88
38 25 2 5
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Coyote Creek
S13

2009-10Event02
07/14/2009

Coyote Creek
S13

2009-10Event12
09/15/2009

Coyote Creek
S13

2009-10Event14
12/01/2009

Coyote Creek
S13

2009-10Event28
03/23/2010

<0.07 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015

<5 <5 <5 <5
<50 <50 <50 <50
0.85 0.794 0.557 0.562
5.92 4.58 5.35 3.77
55 55 49.9 49.1

<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
1.44 0.938 1.42 1.34

<0.25 <0.25 <0.25 <0.25
5.36 4.82 4.17 5.34
<50 <50 <50 <50

>0.2&<0.5 <0.2 <0.2 <0.2
<0.1 <0.1 <0.1 <0.1
4.3 2.97 3.91 3.42
6.39 4.38 9.64 5.61
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
12.4 8.2 <1 24.3
303 187 <50 166
0.93 0.875 0.663 0.644
6.06 4.93 5.4 4.09
73.4 74.4 59.6 61.8
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
2.01 0.965 4.28 2.14

<0.25 <0.25 <0.25 <0.25
14 13.5 9.12 11.3

700 417 118 <50
2.17 1.51 <0.2 1.17
<0.1 <0.1 <0.1 <0.1
5.63 4.52 4.76 4.52
6.49* 4.48 9.77* 6.08*
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
46.6 71.6 38.5 40.6
<0.7 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02
<0.7 <0.667 <0.667 <0.667

<0.003 <0.003 <0.003 <0.003
<0.4 <0.33 <0.67 <0.33
NS NS NS NS

<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065

<0.4 <3.3 <3.3 <3.3
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are 
QNS = Quantity Not Sufficient 

Coyote Creek
S13

2009-10Event02
07/14/2009

Coyote Creek
S13

2009-10Event12
09/15/2009

Coyote Creek
S13

2009-10Event14
12/01/2009

Coyote Creek
S13

2009-10Event28
03/23/2010

<1 <1 <1 <1
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.03 <1.67 <1.67 <1.67
<0.2 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
NS <0.33 <0.33 <0.33

<3.4 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<1 <1 <1 <1

<0.4 <1.67 <1.67 <1.67
<0.04 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.2 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.1 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<0.04 <0.033 <0.033 <0.033
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.02 <0.017 <0.017 <0.017
<0.04 <0.033 <0.033 <0.033
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.4 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.07 <0.067 <0.067 <0.067
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.02 <0.017 <0.017 <0.017
<3.4 NS NS NS
<3.4 NS NS NS
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event02

07/14/2009 

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event12

09/15/2009 

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event14

12/01/2009 

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event28

03/23/2010 
800* 300 230 800*
20 800 300 <20
20 800 300 <20

2,200 9,000 3,000 24,000
<0.01 <0.011 <0.011 <0.011

<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01

<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05

<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01

<0 NS NS NS
<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24

<0.003 <0.01 <0.01 <0.01
<0.04 <0.033 <0.033 <0.033

<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004
<0.04 <0.033 <0.033 <0.033
0.021 0.02 0.025* 0.01
8.79 10.4 11.8 12.4
<0.4 <0.4 <1.44 <1.44
8.19 7.98 7.82 8.01
179 151 165 165
0.92 0.581 0.678 0.169
9.72 25.3 41.2 5.9
116 84.3 66.1 57.9
138 161* 113 118
0.16 0.09 0.13 0.07
0.59 0.314 0.417 0.244
260 265 280 20
1.64 1.36 1.94 0.58
<0.4 <0.4 <1 <0.4

>0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
0.76 0.48 0.56 0.14
NS NS NS NS
24.3 22.1 27 6.17
NS NS NS NS
5.5 4.99 6.1 1.39
NS NS NS NS
NS NS NS NS

<0.03 0.13 0.177 <0.03
0.18 0.1 0.19 0.08
1027 1080 1010 1000
NS NS NS NS

443* 172 117 199
NS NS NS NS
694 706 668 670
6.2 NS NS NS
NS 7.79 6.64 17.9

<0.4 <0.4 <1.5 <1.5
NS NS NS NS
14 31 28 23

1.46 1.18 0.73 2.79
3 15 4 8
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event02

07/14/2009 

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event12

09/15/2009 

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event14

12/01/2009 

 San Gabriel River @ 
SGR Parkway

S14
2009-10Event28

03/23/2010 
<0.07 <0.067 <0.067 <0.067

<0.015 <0.015 <0.015 <0.015
<5 <5 <5 <5
<50 <50 <50 <50
0.62 0.603 0.588 <0.2
1.14 1 2.2 1.93
44.9 50.6 52.6 73.6
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
0.95 0.808 1.74 1.19

<0.25 <0.25 <0.25 <0.25
3.15 3.08 4.61 2.85
<50 <50 <50 <50

>0.2&<0.5 >0.2&<0.5 <0.2 <0.2
<0.1 <0.1 <0.1 <0.1
4.61 3.19 3.47 4.39
1.53 1.35 5.27 1.2
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
42.2 43.7 56.6 22.1
106 116 <50 453
0.63 0.632 0.712 0.793
1.21 1.09 2.34 2.31
48.1 57.3 62.2 97.1
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 0.276 <0.1
1.5 0.872 2.99 1.27

<0.25 <0.25 <0.25 <0.25
8.39 10.1 9.94 9.82
200 256 229 667
0.98 1.32 0.893 2.14
<0.1 <0.1 <0.1 <0.1
5.03 4.24 4.46 5.69
1.8 1.61 5.54* 1.37

<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
61.2 103 80 45.6
<0.7 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02
<0.7 <0.667 <0.667 <0.667

<0.003 <0.003 <0.003 <0.003
<0.4 <0.33 <0.67 <0.33
NS NS NS NS

<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065

<0.4 <3.3 <3.3 <3.3
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are 
QNS = Quantity Not Sufficient 
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03/23/2010 
<1 <1 <1 <1
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.03 <1.67 <1.67 <1.67
<0.2 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
NS <0.33 <0.33 <0.33

<3.4 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<1 <1 <1 <1

<0.4 <1.67 <1.67 <1.67
<0.04 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.2 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67

>1.7&<5 <1.67 <1.67 <1.67
<0.1 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<0.04 <0.033 <0.033 <0.033
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.02 <0.017 <0.017 <0.017
<0.04 <0.033 <0.033 <0.033
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.4 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.07 <0.067 <0.067 <0.067
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.02 <0.017 <0.017 <0.017
<3.4 NS NS NS
<3.4 NS NS NS
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
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03/23/2010 
13,000* 1,300 300 500

40 230 130 800
80 230 230 800

90,000 3,000 2,400 5,000
<0.01 <0.011 <0.011 <0.011

<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01

<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05

<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01

<0 NS NS NS
<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24

<0.003 <0.01 <0.01 <0.01
<0.04 <0.033 <0.033 <0.033

<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 >0.004&<0.02
<0.04 <0.033 <0.033 <0.033
0.007 <0.005 <0.005 <0.005
13.7 15.1 14.1 18.1

>0.4&<5 <0.4 <1.44 <1.44
8.49 8.59* 8.43 8.83*
220 <2 234 179
<0.1 0.29 0.218 0.109
15.3 8.83 7 10.5
328 102 62.2 118
189 151 146 211
0.16 0.23 0.12 0.89

0.801 0.832 0.863 0.372
290 270 390 330
2.72 2.52 1.1 0.56
<0.4 <0.4 <1 <0.4

>0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
<0.1 0.24 0.18 <0.1
NS NS NS NS
8.63 13.6 13.2 8.87
NS NS NS NS
1.95 3.07 2.98 2
NS NS NS NS
NS NS NS NS

<0.01 <0.01 <0.01 <0.03
0.25 0.32 0.3 0.99
1154 1130 1370 1220
NS NS NS NS
99.6 84 126 153
NS NS NS NS
770 736 894 810
14 NS NS NS
NS 11.4 6.09 16.9

<0.4 <0.4 <1.5 <1.5
NS NS NS NS
64 153 70 25

2.76 4.61 1.6 2.26
18 58 10 11
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
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03/23/2010 
<0.07 <0.067 <0.067 <0.067

<0.015 <0.015 <0.015 <0.015
<5 <5 <5 <5
<50 184 <50 <50
2.75 2.25 1.65 1.65
2.82 2.62 3.3 1.73
68.7 69.4 91.2 71.3
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 0.339 <0.1
1.85 1.36 1.78 1.61

>0.25&<5 >0.25&<5 <0.25 <0.25
16.1 20.8 13 11.3
<50 286 <50 <50
0.63 2.23 <0.2 <0.2
<0.1 <0.1 <0.1 <0.1
5.17 4.38 4.42 3.16
2.23 1.49 5.98 2.35
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
15.7 35.8 39 42.4
1410 1470 461 235
2.8 <0.2 1.92 1.95
2.84 3.26 3.63 1.91
84 105 110 97.3

<0.1 <1 <0.1 <0.1
<0.1 <0.1 0.37 <0.1
2.01 <0.5 3.31 1.86

>0.25&<5 >0.25&<5 <0.25 <0.25
29.2 45.9 23.3 21
1600 2350 967 282
3.49 8.65 2.43 2.26
<0.1 <0.1 <0.1 <0.1
6.38 7.36 5.61 4.27
2.58 1.75 6.62* 2.69
<0.1 >0.1&<0.25 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
63 123 90 44.9

<0.7 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02
<0.7 <0.667 <0.667 <0.667

<0.003 <0.003 <0.003 <0.003
<0.4 <0.67 <0.67 <0.33
NS NS NS NS

<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065

<0.4 <3.3 <3.3 <3.3
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are 
QNS = Quantity Not Sufficient 
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03/23/2010 
<1 <1 <1 <1
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.03 <1.67 <1.67 <1.67
<0.2 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
NS <0.33 <0.33 <0.33

<3.4 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<1 <1 <1 <1

<0.4 <1.67 <1.67 <1.67
<0.04 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.2 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.1 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<0.04 <0.033 <0.033 <0.033
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.02 <0.017 <0.017 <0.017
<0.04 <0.033 <0.033 <0.033
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.4 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.07 <0.067 <0.067 <0.067
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.02 <0.017 <0.017 <0.017
<3.4 NS NS NS
<3.4 NS NS NS
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E

 Santa Clara River
S29

2009-10Event02
07/14/2009 

 Santa Clara River
S29

2009-10Event12
09/15/2009 

 Santa Clara River
S29

2009-10Event14
12/01/2009 

 Santa Clara River
S29

2009-10Event28
03/23/2010 

80 130 <20 2,400*
2,400 1,300 130 230
2,400 1,300 130 230
220 2,400 5,000 2,400
<0.01 <0.011 <0.011 <0.011

<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01

<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05

<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01

<0 NS NS NS
<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24

<0.003 <0.01 <0.01 <0.01
<0.04 <0.033 <0.033 <0.033

<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004
<0.04 <0.033 <0.033 <0.033
0.006 <0.005 0.012 <0.005
8.32 9.48 8.95 12.1
<0.4 <0.4 <1.44 <1.44
7.87 8.3 7.8 7.98
275 28 289 261
<0.1 <0.1 <0.1 <0.1
<1 <1 <1 2.51
117 71.3 <10 46.6
104* 119* 92.9 109*
0.14 0.19 0.13 0.165
0.31 0.307 0.748 0.308
400 435 445 415
0.37 0.24 0.66 0.36
<0.4 <0.4 <1 <0.4

>0.01&<0.5 0.03 >0.01&<0.5 >0.01&<0.5
<0.1 <0.1 <0.1 <0.1
NS NS NS NS
6.42 7.56 8.38 8.32
NS NS NS NS
1.44 1.71 1.89 1.88
NS NS NS NS
NS NS NS NS

<0.01 <0.01 <0.01 <0.03
0.2 0.2 0.22 0.173

1139 1190 1190 1110
NS NS NS NS
193 215 177 202
NS NS NS NS
788 812 830 770
2.4 NS NS NS
NS 2.42 1.29 20.1

<0.4 <0.4 <1.5 <1.5
NS NS NS NS
3 5 12 18

0.45 0.31 0.34 1.57
1 4 3 5
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

 Santa Clara River
S29

2009-10Event02
07/14/2009 

 Santa Clara River
S29

2009-10Event12
09/15/2009 

 Santa Clara River
S29

2009-10Event14
12/01/2009 

 Santa Clara River
S29

2009-10Event28
03/23/2010 

<0.07 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015

<5 <5 <5 <5
<50 <50 <50 <50
<0.2 <0.2 <0.2 <0.2
1.28 <0.2 2.32 >0.2&<1
53.1 <1 50.4 >1&<10
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
<0.5 <0.5 0.835 >0.5&<0.5
<0.25 <0.25 <0.25 <0.25
1.54 <0.5 1.54 >0.5&<0.5
<50 <50 <50 <50
<0.2 <0.2 <0.2 <0.2
<0.1 <0.1 <0.1 <0.1
11.3 <0.5 10.3 >0.5&<1
2.68 <0.5 6.5 >0.5&<1
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
7.07 <1 34.7 >1&<1
<50 >50&<100 <50 320
<0.2 <0.2 <0.2 <0.2
1.56 1.34 2.45 1.55
55.7 56.7 54.1 89
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
2.11 <0.5 3.39 1.51

<0.25 <0.25 <0.25 <0.25
7.63 8.86 7.08 7.73

>50&<100 >50&<100 118 430
0.57 0.544 <0.2 1.14
<0.1 <0.1 <0.1 <0.1
11.6 11 11.8 12.7
3.23 2.53 6.76* 2.77
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
<1 36.2 75.7 56.5

<0.7 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02
<0.7 <0.667 <0.667 <0.667

<0.003 <0.003 <0.003 <0.003
<0.4 <0.67 <0.67 <0.33
NS NS NS NS

<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065

<0.4 <3.3 <3.3 <3.3
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are 
QNS = Quantity Not Sufficient 

 Santa Clara River
S29

2009-10Event02
07/14/2009 

 Santa Clara River
S29

2009-10Event12
09/15/2009 

 Santa Clara River
S29

2009-10Event14
12/01/2009 

 Santa Clara River
S29

2009-10Event28
03/23/2010 

<1 <1 <1 <1
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.03 <1.67 <1.67 <1.67
<0.2 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
NS <0.33 <0.33 <0.33

<3.4 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<1 <1 <1 <1

<0.4 <1.67 <1.67 <1.67
<0.04 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.2 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.1 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<0.04 <0.033 <0.033 <0.033
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.02 <0.017 <0.017 <0.017
<0.04 <0.033 <0.033 <0.033
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.4 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.07 <0.067 <0.067 <0.067
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.02 <0.017 <0.017 <0.017
<3.4 NS NS NS
<3.4 NS NS NS
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E

 Project No. 1232
TS19

2009-10Event02
07/14/2009 

 Project No. 1232
TS19

2009-10Event12
09/15/2009 

 Project No. 1232
TS19

2009-10Event14
12/01/2009 

 Project No. 1232
TS19

2009-10Event28
03/23/2010 

80 900,000* 230 270
2,400 22,000 300 300
2,400 22,000 300 500
340 1,600,000 2,400 24,000
<0.01 <0.011 <0.011 <0.011

<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01

<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05

<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01

<0 NS NS NS
<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24

<0.003 <0.01 <0.01 <0.01
<0.04 <0.033 <0.033 <0.033

<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004
<0.04 <0.033 <0.033 <0.033

<0.005 <0.005 <0.005 <0.005
12.1 6.91 17.2 16.1
<0.4 <0.4 <1.44 <1.44
8.17 7.96 8.84* 8.91*
138 138 124 96

5.17* 0.629 <0.1 0.109
15 10.5 6.68 8.35

384 155 102 93
182 571 306 174
1.03 0.19 0.08 <0.05
0.78 1.17 1.35 1.14
230 785 390 320
5.8 2.54 1.46 0.58

<0.4 <0.4 <1 <0.4
>0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5

4.27 0.52 <0.1 <0.1
NS NS NS NS
1.01 1.46 1.22 3.98
NS NS NS NS

>0.03&<0.5 >0.03&<0.5 <0.03 0.898
NS NS NS NS
NS NS NS NS

<0.03 <0.01 <0.01 <0.03
1.06 0.35 0.09 0.05
955 2710 1750 1320
NS NS NS NS
109 383 289 290
NS NS NS NS
644 1,870 1,220 910
16.8 NS NS NS
NS 18.8 12.9 34

<0.4 <0.4 <1.5 <1.5
NS NS NS NS
33 71 23 17

6.13 5.75 1.47 2.6
23 40 4 10

Page 22 of 39

RB-AR49074



Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

 Project No. 1232
TS19

2009-10Event02
07/14/2009 

 Project No. 1232
TS19

2009-10Event12
09/15/2009 

 Project No. 1232
TS19

2009-10Event14
12/01/2009 

 Project No. 1232
TS19

2009-10Event28
03/23/2010 

<0.07 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015

<5 <5 <5 <5
<50 <50 <50 <50
0.87 1.58 1.24 2.3
3.33 5.36 3.93 4.06
49.5 123 96.2 95.4
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 0.306 <0.1
1.23 0.82 1.15 1.46

<0.25 <0.25 <0.25 <0.25
14.2 9.58 7.39 13.3
<50 >50&<100 <50 <50
0.62 0.52 <0.2 <0.2
<0.1 <0.1 <0.1 <0.1
4.05 6.52 5.22 4.98
2.07 5.62 5.56 2.19
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
34.6 28.9 41.1 36.2
319 224 <50 202
0.98 1.68 1.39 2.6
3.83 5.61 4.09 4.41
72.8 137 105 112
<0.1 <0.1 <0.1 <0.1

>0.1&<0.25 <0.1 0.445 0.321
1.91 1.05 2.23 2.81

<0.25 <0.25 <0.25 <0.25
40.5 24.4 14.7 21.6
830 391 161 320
5.91 2.87 1.03 2.53
<0.1 <0.1 <0.1 <0.1
5.78 7.89 6.26 6.24
2.8 6.17* 6.03* 2.58

<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
144 68.8 78.5 58.9
<0.7 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02
<0.7 <0.667 <0.667 <0.667

<0.003 <0.003 <0.003 <0.003
<0.4 <0.67 <0.67 <0.33
NS NS NS NS

<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065

<0.4 <3.3 <3.3 <3.3
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are 
QNS = Quantity Not Sufficient 

 Project No. 1232
TS19

2009-10Event02
07/14/2009 

 Project No. 1232
TS19

2009-10Event12
09/15/2009 

 Project No. 1232
TS19

2009-10Event14
12/01/2009 

 Project No. 1232
TS19

2009-10Event28
03/23/2010 

<1 <1 <1 <1
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.03 <1.67 <1.67 <1.67
<0.2 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
NS <0.33 <0.33 <0.33

<3.4 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<1 <1 <1 <1

<0.4 <1.67 <1.67 <1.67
<0.04 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.2 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 >1.67&<5
<0.1 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<0.04 <0.033 <0.033 <0.033
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.02 <0.017 <0.017 <0.017
<0.04 <0.033 <0.033 <0.033
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.4 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.07 <0.067 <0.067 <0.067
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.02 <0.017 <0.017 <0.017
<3.4 NS NS NS
<3.4 NS NS NS
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E

 PD669
TS20

2009-10Event02
07/14/2009 

 PD669
TS20

2009-10Event12
09/15/2009 

 PD669
TS20

2009-10Event14
12/01/2009 

 PD669
TS20

2009-10Event28
03/23/2010 

24,000* 3,000 3,000 500
130 300 5,000 <20
130 300 5,000 <20

24,000 90,000 90,000 30,000
<0.01 <0.011 <0.011 <0.011

<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01

<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05

<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01

<0 NS NS NS
<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24

<0.003 <0.01 <0.01 <0.01
<0.04 <0.033 <0.033 <0.033

<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004
<0.04 <0.033 <0.033 <0.033
0.041* 0.01 0.009 <0.005
17.5 16.1 18.1 22.4
<0.4 <0.4 <1.44 <1.44
8.59* 8.5 8.55* 8.79*
261 275 303 220
0.99 0.182 0.242 0.109
28.3 34.5 19 6.38
637 276 299 320
1702 2290 2220 2050
0.2 0.2 0.17 <0.05
0.91 0.958 0.689 0.581
2100 2470 2880 2630
4.68 1.78 1.72 2
<0.4 <0.4 <1 <0.4

>0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
0.82 0.15 0.2 <0.1
NS NS NS NS
2.48 4.81 6.1 <0.1
NS NS NS NS
0.56 1.09 1.38 <0.03
NS NS NS NS
NS NS NS NS

<0.03 <0.01 <0.01 <0.03
0.33 0.22 0.42 0.05

13640 15600 13500 16700
NS NS NS NS

3566 5140 3940 4690
NS NS NS NS

9,464 10,800 9,170 11,600
28 NS NS NS
NS 20.5 22.7 34.2

<0.4 <0.4 <1.5 <1.5
NS NS NS NS
12 30 41 19

4.73 2.25 1.9 2.14
5 18 12 8
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

 PD669
TS20

2009-10Event02
07/14/2009 

 PD669
TS20

2009-10Event12
09/15/2009 

 PD669
TS20

2009-10Event14
12/01/2009 

 PD669
TS20

2009-10Event28
03/23/2010 

<0.07 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015

<5 <5 <5 <5
<50 <50 <50 <50
1.73 1.59 1.35 1.15
9.75 8.2 10.5 9.63
53.1 46.6 54.7 47.4
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
2.31 1.47 1.55 1.23

<0.25 <0.25 <0.25 <0.25
46.7 30.7 23.5 27.8

>50&<100 <50 <50 <50
>0.2&<0.5 <0.2 <0.2 <0.2

<0.1 <0.1 <0.1 <0.1
13.1 9.39 11 8.63
33.7 32.4 42.7 35.3
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
26.3 23.1 57.3 31.3
155 115 <50 133
1.75 1.73 1.55 1.34
9.8 10.1 12.3 11.3
61.6 56.7 65.6 58.9
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
2.76 1.47 3.97 1.68

<0.25 <0.25 <0.25 <0.25
93.2 170 34.4 38.8
316 238 262 164
1.24 0.99 0.888 0.731
<0.1 <0.1 <0.1 <0.1
14 10.8 12.6 9.94

35.2* 37.2* 49* 40.1*
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
75.3 60.3 73.5 36.3
<0.7 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02
<0.7 <0.667 <0.667 <0.667

<0.003 <0.003 <0.003 <0.003
<0.4 <0.67 <0.67 <0.33
NS NS NS NS

<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065

<0.4 <3.3 <3.3 <3.3
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are 
QNS = Quantity Not Sufficient 

 PD669
TS20

2009-10Event02
07/14/2009 

 PD669
TS20

2009-10Event12
09/15/2009 

 PD669
TS20

2009-10Event14
12/01/2009 

 PD669
TS20

2009-10Event28
03/23/2010 

<1 <1 <1 <1
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.03 <1.67 <1.67 <1.67
<0.2 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
NS <0.33 <0.33 <0.33

<3.4 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<1 <1 <1 <1

<0.4 <1.67 <1.67 <1.67
<0.04 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.2 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.1 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<0.04 <0.033 <0.033 <0.033
<0.7 <0.67 >0.67&<2 <0.67
<0.7 <0.67 <0.67 <0.67
<0.02 <0.017 <0.017 <0.017
<0.04 <0.033 <0.033 <0.033
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.4 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.07 <0.067 <0.067 <0.067
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.02 <0.017 <0.017 <0.017
<3.4 NS NS NS
<3.4 NS NS NS
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E

 Project Nos. 5246 & 74
TS21

2009-10Event02
07/14/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event12
09/15/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event14
12/01/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event28
03/23/2010 

3,000 2,400 1,300 1,400
5,000 28,000 3,000 300
5,000 28,000 5,000 300
5,000 30,000 500,000 1,600,000
<0.01 <0.011 <0.011 <0.011

<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01

<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05

<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01

<0 NS NS NS
<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24

<0.003 <0.01 <0.01 <0.01
<0.04 <0.033 <0.033 <0.033

<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004
<0.04 <0.033 <0.033 <0.033

<0.005 <0.005 0.008 0.01
14.8 10.9 15.1 10.9

>0.4&<5 <0.4 <1.44 5.9
8.63* 8.95* 8.41 9.16*
172 220 220 206
0.69 0.327 0.29 0.23
6.44 5.46 3.83 12.7
97.5 183 67.5 152
109 109 207 89.5
0.89 0.42 0.57 0.11
0.91 1.34 0.984 0.52
230 265 340 275
2.54 1.76 1.28 0.56
<0.4 <0.4 <1 <0.4

>0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
0.57 0.27 0.24 0.19
NS NS NS NS
1.52 1.71 13.6 1.81
NS NS NS NS

>0.03&<0.5 >0.03&<0.5 3.08 <0.03
NS NS NS NS
NS NS NS NS

<0.03 <0.01 <0.01 <0.03
0.91 0.7 0.65 0.13
848 932 1120 1010
NS NS NS NS
108 128 182 155
NS NS NS NS
564 630 734 630
15.8 NS NS NS
NS 23.9 12.4 34.1

<0.4 <0.4 <1.5 5.05
NS NS NS NS
4 52 26 39

2.3 2.68 1.59 7.34
3 27 4 23
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

 Project Nos. 5246 & 74
TS21

2009-10Event02
07/14/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event12
09/15/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event14
12/01/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event28
03/23/2010 

<0.07 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015

214 <5 <5 <5
<50 <50 <50 <50
2.49 3.17 2.5 1.59

3 3.74 4.23 2.29
59.9 69.3 218 231
<0.1 <0.1 <0.1 <0.1
0.59 0.4 0.382 0.374
1.24 1.49 2.09 1.91

>0.25&<5 <0.25 <0.25 <0.25
13.7 15.3 9.43 17.7
<50 >50&<100 <50 <50
2.29 1.6 0.542 0.831
<0.1 <0.1 <0.1 <0.1
7.91 12.4 9.07 11.2
1.6 1.51 7.35 1.78

<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
101 79 99.3 113

>50&<100 299 239 325
2.53 3.46 3.04 1.98
3.06 3.94 4.64 3.06
66.8 85.4 276 296
<0.1 <0.1 <0.1 <0.1
0.64 0.6 0.537 0.664
1.88 1.91 3.42 2.22

>0.25&<5 <0.25 <0.25 <0.25
27.9 33.3 19.2 30.2
221 502 426 528
4.48 5.09 4.95 5.6
<0.1 <0.1 <0.1 <0.1
8.76 14.1 7.88 14.7
2.37 2.31 9.11* 3.26
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
141 130 317 172
<0.7 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02
<0.7 <0.667 <0.667 <0.667

<0.003 <0.003 <0.003 <0.003
<0.4 <0.67 <0.67 <0.33
NS NS NS NS

<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065

<0.4 <3.3 <3.3 <3.3
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are 
QNS = Quantity Not Sufficient 

 Project Nos. 5246 & 74
TS21

2009-10Event02
07/14/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event12
09/15/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event14
12/01/2009 

 Project Nos. 5246 & 74
TS21

2009-10Event28
03/23/2010 

<1 <1 <1 <1
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.03 <1.67 <1.67 <1.67
<0.2 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
NS <0.33 <0.33 <0.33

<3.4 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<1 <1 <1 <1

<0.4 <1.67 <1.67 <1.67
<0.04 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.2 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 >1.67&<5
<0.1 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<0.04 <0.033 <0.033 <0.033
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.02 <0.017 <0.017 <0.017
<0.04 <0.033 <0.033 <0.033
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.4 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.07 <0.067 <0.067 <0.067
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.02 <0.017 <0.017 <0.017
<3.4 NS NS NS
<3.4 NS NS NS
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E

 PD 21 - Hollypark 
Drain
TS22

2009-10Event02
07/14/2009 

 PD 21 - Hollypark 
Drain
TS22

2009-10Event12
09/15/2009 

 PD 21 - Hollypark 
Drain
TS22

2009-10Event14
12/01/2009 

 PD 21 - Hollypark 
Drain
TS22

2009-10Event28
03/23/2010 

800 40 40 80
80 <20 500 130

130 <20 500 130
2,400 40 300 5,000
<0.01 <0.011 <0.011 <0.011

<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01

<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05

<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01

<0 NS NS NS
<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24

<0.003 <0.01 <0.01 <0.01
<0.04 <0.033 <0.033 <0.033

<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004
<0.04 <0.033 <0.033 <0.033

<0.005 <0.005 0.008 <0.005
10.8 12.6 15.8 16.3
<0.4 <0.4 <1.44 <1.44
8.81* 8.81* 8.95* 8.41
151 110 193 96

1.57* 0.206 0.109 <0.1
102 11.9 9.1 8.74
1150 189 81.5 123
227 145 77.9 140
QNS 0.15 0.41 <0.05
0.51 1.35 0.624 0.634
247 135 310 320
13.3 3.06 1.34 0.58
<0.4 <0.4 <1 <0.4

>0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
1.3 0.17 <0.1 <0.1
NS NS NS NS
1.55 1.16 <0.1 <0.1
NS NS NS NS

>0.03&<0.5 >0.03&<0.5 <0.03 <0.03
NS NS NS NS
NS NS NS NS

<0.03 <0.01 <0.01 <0.03
QNS 0.4 0.54 0.05
1366 862 916 1230
NS NS NS NS
137 96.7 126 318
NS NS NS NS
948 588 628 832
190 NS NS NS
NS 36.2 12.2 36.8

<0.4 <0.4 >1.5&<5 <1.5
NS NS NS NS
95 360 66 40

10.5 11.3 3.32 3.71
62 193 10 15
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

 PD 21 - Hollypark 
Drain
TS22

2009-10Event02
07/14/2009 

 PD 21 - Hollypark 
Drain
TS22

2009-10Event12
09/15/2009 

 PD 21 - Hollypark 
Drain
TS22

2009-10Event14
12/01/2009 

 PD 21 - Hollypark 
Drain
TS22

2009-10Event28
03/23/2010 

<0.07 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015

<5 <5 <5 <5
<50 <50 <50 <50
3.52 1.68 1.05 1.51
5.53 2.97 4.6 2.22
93.4 57 75 108
<0.1 <0.1 <0.1 <0.1

>0.1&<0.25 >0.1&<0.25 0.31 <0.1
2.47 0.67 1.29 0.899

<0.25 <0.25 <0.25 <0.25
19.4 15.2 7.5 9.99

>50&<100 <50 <50 <50
2.12 0.89 <0.2 <0.2
<0.1 <0.1 <0.1 <0.1
11.5 6 3.8 4.08
4.95 1.55 5.1 1.88
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
45.1 13.3 26.8 34.5
930 1090 357 1080
3.66 1.96 1.25 1.95
5.57 3.9 4.71 2.7
111 99.7 84.6 150
<0.1 <0.1 <0.1 <0.1
0.46 0.84 0.397 <0.1
3.42 2.71 2.59 2.26

<0.25 <0.25 <0.25 <0.25
36.2 37.3 14 23.9
1380 1960 491 961
5.45 7.54 2.31 5.72
<0.1 <0.1 <0.1 <0.1
17.2 9.66 4.86 6.09
5.18* 1.74 5.33* 2.19
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
150 116 51.1 64.3
<0.7 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02
<0.7 <0.667 <0.667 <0.667

<0.003 <0.003 <0.003 <0.003
<0.4 <0.67 <0.67 <0.33
NS NS NS NS

<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065

<0.4 <3.3 <3.3 <3.3
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are 
QNS = Quantity Not Sufficient 

 PD 21 - Hollypark 
Drain
TS22

2009-10Event02
07/14/2009 

 PD 21 - Hollypark 
Drain
TS22

2009-10Event12
09/15/2009 

 PD 21 - Hollypark 
Drain
TS22

2009-10Event14
12/01/2009 

 PD 21 - Hollypark 
Drain
TS22

2009-10Event28
03/23/2010 

<1 <1 <1 <1
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.03 <1.67 <1.67 <1.67
<0.2 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
NS <0.33 <0.33 <0.33

<3.4 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<1 <1 <1 <1

<0.4 <1.67 <1.67 <1.67
<0.04 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.2 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.1 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<0.04 <0.033 <0.033 <0.033
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.02 <0.017 <0.017 <0.017
<0.04 <0.033 <0.033 <0.033
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.4 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.07 <0.067 <0.067 <0.067
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.02 <0.017 <0.017 <0.017
<3.4 NS NS NS
<3.4 NS NS NS
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E

 D D I 8
TS23

2009-10Event02
07/14/2009 

 D D I 8
TS23

2009-10Event12
09/15/2009 

 D D I 8
TS23

2009-10Event14
12/01/2009 

 D D I 8
TS23

2009-10Event28
03/23/2010 

3,000 230 300 24,000*
16,000 2,400 3,000 240,000
16,000 2,400 3,000 240,000
3,000 300 30,000 90,000
<0.01 <0.011 <0.011 <0.011

<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01

<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05

<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01

<0 NS NS NS
<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24

<0.003 <0.01 <0.01 <0.01
<0.04 <0.033 <0.033 <0.033

<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004
<0.04 <0.033 <0.033 <0.033
0.006 <0.005 0.005 <0.005

10 10.1 13.7 14.6
>0.4&<5 <0.4 >1.44&<5 <1.44

8.66* 8.8* 9.11* 9.36*
220 220 220 110
<0.1 0.169 0.218 0.145
24.4 6.23 6 7.31
199 118 56.2 75.4
92 114 92.4 93.5
0.3 0.39 0.39 <0.05
0.18 0.283 0.523 0.515
180 205 220 210
3.14 1.44 0.7 0.54
<0.4 <0.4 <1 <0.4

>0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
<0.1 0.14 0.18 0.12
NS NS NS NS

>0.1&<1 1.29 1.3 <0.1
NS NS NS NS

>0.03&<0.5 >0.03&<0.5 <0.03 <0.03
NS NS NS NS
NS NS NS NS

<0.03 <0.01 <0.01 <0.03
0.42 0.41 0.58 0.05
684 754 783 798
NS NS NS NS
33.8 47.8 75.9 157
NS NS NS NS
452 478 510 534
17.4 NS NS NS
NS 10 7.2 23.2

<0.4 <0.4 <1.5 <1.5
NS NS NS NS
73 52 52 28

3.45 1.73 1.11 2
43 32 19 15
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

 D D I 8
TS23

2009-10Event02
07/14/2009 

 D D I 8
TS23

2009-10Event12
09/15/2009 

 D D I 8
TS23

2009-10Event14
12/01/2009 

 D D I 8
TS23

2009-10Event28
03/23/2010 

<0.07 <0.067 <0.067 <0.067
<0.015 <0.015 <0.015 <0.015

<5 <5 <5 <5
<50 <50 <50 <50
1.24 0.69 0.826 1.57
1.26 >0.2&<1 1.84 1.3
50.9 52.7 51.1 68
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 0.252 <0.1
1.4 0.67 1.22 1.05

>0.25&<5 <0.25 <0.25 <0.25
13.9 5.72 6.48 11.3
<50 <50 <50 <50
0.63 >0.2&<0.5 0.636 <0.2
<0.1 <0.1 <0.1 <0.1
3.04 2.3 2.37 3.09
1.07 >0.5&<1 4.38 1.24
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
17.1 18.6 34.7 39.8
172 119 186 299
1.53 0.8 1.11 1.9
1.37 1.18 1.97 1.59
59.8 59.2 61.2 85.4
<0.1 <0.1 <0.1 <0.1

>0.1&<0.25 <0.1 0.343 <0.1
1.69 0.67 2.47 1.96

>0.25&<5 <0.25 <0.25 <0.25
28.6 20 13.6 21.2
373 198 281 338
5.33 2.72 2.86 3.45
<0.1 <0.1 <0.1 <0.1
4.54 3.08 3.44 3.96
1.28 1.02 4.85 2.02
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
84.2 61.8 75.6 61.1
<0.7 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02
<0.7 <0.667 <0.667 <0.667

<0.003 <0.003 <0.003 <0.003
<0.4 <0.67 <0.67 <0.33
NS NS NS NS

<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065

<0.4 <3.3 <3.3 <3.3
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are 
QNS = Quantity Not Sufficient 

 D D I 8
TS23

2009-10Event02
07/14/2009 

 D D I 8
TS23

2009-10Event12
09/15/2009 

 D D I 8
TS23

2009-10Event14
12/01/2009 

 D D I 8
TS23

2009-10Event28
03/23/2010 

<1 <1 <1 <1
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.03 <1.67 <1.67 <1.67
<0.2 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
NS <0.33 <0.33 <0.33

<3.4 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<1 <1 <1 <1

<0.4 <1.67 <1.67 <1.67
<0.04 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.2 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.1 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<0.04 <0.033 <0.033 <0.033
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.02 <0.017 <0.017 <0.017
<0.04 <0.033 <0.033 <0.033
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.4 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.07 <0.067 <0.067 <0.067
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.02 <0.017 <0.017 <0.017
<3.4 NS NS NS
<3.4 NS NS NS
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Endrin ketone ug/L EPA625
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3 F
General Nitrate (NO3) mg/L EPA300.1
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L EPA300.1
General Nitrate-N mg/L SM4110B
General Nitrite (NO2) mg/L EPA300.1
General Nitrite-N mg/L EPA300.1
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L EPA300.1
General Sulfate mg/L SM4110B
General Total Dissolved Phosphate mg/L AM4500-PE
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Phosphate mg/L SM4500-PE
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E

Dominguez Channel @ 
116th Street

TS24
2009-10Event02

07/14/2009 

Dominguez Channel @ 
116th Street

TS24
2009-10Event12

09/15/2009 

Dominguez Channel @ 
116th Street

TS24
2009-10Event14

12/01/2009 

Dominguez Channel @ 
116th Street

TS24
2009-10Event28

03/23/2010 
2,400 16,000* 20 <20
24,000 16,000 300 800
30,000 16,000 300 1,300
3,000 50,000 800 90,000
<0.01 <0.011 <0.011 <0.011

<0.004 <0.004 <0.004 <0.004
<0.01 <0.01 <0.01 <0.01

<0.004 <0.004 <0.004 <0.004
<0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05

<0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01

<0 NS NS NS
<0.003 <0.003 <0.003 <0.003
<0.01 <0.01 <0.01 <0.01
<0.24 <0.24 <0.24 <0.24

<0.003 <0.01 <0.01 <0.01
<0.04 <0.033 <0.033 <0.033

<0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005
<0.004 <0.004 <0.004 <0.004
<0.04 <0.033 <0.033 <0.033

<0.005 <0.005 <0.005 0.02
9.61 9.05 9.76 10.8
<0.4 <0.4 <1.44 <1.44
8.29 8.9* 7.94 8.04
96 179 138 151

0.15 0.242 0.484 2.95
2.56 4.68 24.9 24.3
128 71.3 71.3 166
76.6 119 108 117
0.59 0.21 0.14 2.29
0.97 0.689 1.04 0.736
170 205 310 210
1.98 0.64 1.7 11.7
<0.4 <0.4 <1 <0.4

>0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
0.12 0.2 0.4 2.44
NS NS NS NS
12.4 2.8 9.68 20
NS NS NS NS
2.8 0.63 2.19 4.52
NS NS NS NS
NS NS NS NS

<0.03 <0.01 0.145 0.143
0.6 0.47 0.5 2.39
621 727 1050 910
NS NS NS NS
86.3 53.1 172 130
NS NS NS NS
428 452 710 618
10.6 NS NS NS
NS 5.86 12.9 33.5

<0.4 <0.4 >1.5&<5 <1.5
NS NS NS NS
81 89 52 20
2.6 1.55 1.67 2.77
21 34 20 8
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA625
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Dominguez Channel @ 
116th Street

TS24
2009-10Event02

07/14/2009 

Dominguez Channel @ 
116th Street

TS24
2009-10Event12

09/15/2009 

Dominguez Channel @ 
116th Street

TS24
2009-10Event14

12/01/2009 

Dominguez Channel @ 
116th Street

TS24
2009-10Event28

03/23/2010 
<0.07 <0.067 <0.067 <0.067

<0.015 <0.015 <0.015 <0.015
<5 <5 <5 55.7
<50 <50 <50 <50
3.38 1.48 3.37 14
2.8 1.89 3.61 3.13
48 56.3 76.9 58.7

<0.1 <0.1 <0.1 <0.1
>0.1&<0.25 <0.5 0.42 0.872

1.28 0.87 7.21 1.36
>0.25&<5 <0.25 6.63 <0.25

62.1* 9.46 23 100*
234 >50&<100 <50 <50
1.62 0.58 <0.2 0.996
<0.1 <0.1 <0.1 <0.1
4.06 2.13 3.94 9.69

>0.5&<1 >0.5&<1 5.19 1.16
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
116 22 103 322*
1210 500 254 328
4.26 1.72 3.92 15.7
3.25 2.1 3.77 3.35
76.9 75 92.2 80.9
<0.1 <0.1 <0.1 <0.1
0.93 >0.1&<0.25 0.555 1.17
4.64 1.5 7.26 3.64

>0.25&<5 <0.25 6.63 <0.25
155 28.9 45.2 136
2580 980 586 575
20.9 4.18 2.2 5.54
<0.1 <0.1 <0.1 <0.1
7.56 3.81 5.25 12.2
1.23 1.25 5.73* 1.45
<0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1
422 127 144 459
<0.7 <0.667 <0.667 <0.667
<0.02 <0.02 <0.02 <0.02
<0.7 <0.667 <0.667 <0.667

<0.003 <0.003 <0.003 <0.003
<0.4 <0.67 <0.67 <0.33
NS NS NS NS

<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67

<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065
<0.065 <0.065 <0.065 <0.065

<0.4 <3.3 <3.3 <3.3
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<1 <1 <1 <1
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Appendix B.2. 2009‐2010 Annual Report Mass Emission and Tributary Dry Weather Concentration

Group Parameter Code Units Analysis_Method
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected (ND) at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected but not quantified (DNQ) between the method detection limit and reporting limit, they are 
QNS = Quantity Not Sufficient 

Dominguez Channel @ 
116th Street

TS24
2009-10Event02

07/14/2009 

Dominguez Channel @ 
116th Street

TS24
2009-10Event12

09/15/2009 

Dominguez Channel @ 
116th Street

TS24
2009-10Event14

12/01/2009 

Dominguez Channel @ 
116th Street

TS24
2009-10Event28

03/23/2010 
<1 <1 <1 <1
<1 <1 <1 <1

<0.7 <0.67 <0.67 <0.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.03 <1.67 <1.67 <1.67
<0.2 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<0.2 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
NS <0.33 <0.33 <0.33

<3.4 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<1 <1 <1 <1

<0.4 <1.67 <1.67 <1.67
<0.04 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<1.7 <1.67 <1.67 <1.67
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.2 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.7 <0.67 <0.67 <0.67
77.3 <1.67 <1.67 <1.67
<0.1 <3.33 <3.33 <3.33
<1.7 <1.67 <1.67 <1.67
<0.04 <0.033 <0.033 <0.033
<0.7 <0.67 <0.67 <0.67
<0.7 <0.67 <0.67 <0.67
<0.02 <0.017 <0.017 <0.017
<0.04 <0.033 <0.033 <0.033
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.4 <0.33 <0.33 <0.33
<1.7 <1.67 <1.67 <1.67
<1.7 <1.67 <1.67 <1.67
<0.4 <0.33 <0.33 <0.33
<0.07 <0.067 <0.067 <0.067
<0.4 <0.33 <0.33 <0.33
<0.02 <0.017 <0.017 <0.017
<0.02 <0.017 <0.017 <0.017
<3.4 NS NS NS
<3.4 NS NS NS
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
 

 C-1 

 

 
Ballona Creek 

2009-10Event13 
10/13-10/15/2009 

 

 
Ballona Creek 

2009-10Event13 
10/13-10/15/2009 

 

 
Ballona Creek 

2009-10Event15 
12/07-12/08/2009 

 

 
Ballona Creek 

2009-10Event15 
12/07-12/08/2009 

 

 
Ballona Creek 

2009-10Event16 
12/11-12/13/2009 

 

 
Ballona Creek 

2009-10Event16 
12/11-12/13/2009 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
 

 C-2 

  

 
Ballona Creek 

2009-10Event21 
02/05-02/06/2010 

 

Ballona Creek 
2009-10Event21 
02/05-02/06/2010 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
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Coyote Creek 

2009-10Event13 
10/13-10/15/2009 

 

 
Coyote Creek 

2009-10Event13 
10/13-10/15/2009 

 

 
Coyote Creek 

2009-10Event15 
12/07-12/08/2009 

 

 
Coyote Creek 

2009-10Event15 
12/07-12/08/2009 

 

 
Coyote Creek 

2009-10Event16 
12/11-12/13/2009 

 

 
Coyote Creek 

2009-10Event16 
12/11-12/13/2009 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
 

 C-4 

  

 
Coyote Creek 

2009-10Event21 
02/05-02/06/2010 

 

 
Coyote Creek 

2009-10Event21 
02/05-02/06/2010 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
 

 C-5 

  

 
Dominguez Channel 

2009-10Event13 
10/13-10/15/2009 

 

 
Dominguez Channel 

2009-10Event13 
10/13-10/15/2009 

 

 
Dominguez Channel 

2009-10Event15 
12/07-12/08/2009 

 

 
Dominguez Channel 

2009-10Event15 
12/07-12/08/2009 

 

 
Dominguez Channel 

2009-10Event16 
12/11-12/13/2009 

 
Dominguez Channel 

2009-10Event16 
12/11-12/13/2009 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
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Dominguez Channel 

2009-10Event21 
02/05-02/06/2010 

 

 
Dominguez Channel 

2009-10Event21 
02/05-02/06/2010 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
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Los Angeles River 
2009-10Event13 
10/13-10/15/2009 

 

 
Los Angeles River 
2009-10Event13 
10/13-10/15/2009 

 

 
Los Angeles River 
2009-10Event15 
12/07-12/08/2009 

 

 
Los Angeles River 
2009-10Event15 
12/07-12/08/2009 

 

 
Los Angeles River 
2009-10Event16 
12/11-12/13/2009 

 

 
Los Angeles River 
2009-10Event16 
12/11-12/13/2009 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
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Los Angeles River 
2009-10Event21 
02/05-02/06/2010 

 

 
Los Angeles River 
2009-10Event21 
02/05-02/06/2010 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
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Malibu Creek 

2009-10Event13 
10/13-10/15/2009 

 

 
Malibu Creek 

2009-10Event13 
10/13-10/15/2009 

 

 
Malibu Creek 

2009-10Event15 
12/07-12/08/2009 

 

 
Malibu Creek 

2009-10Event15 
12/07-12/08/2009 

 

 
Malibu Creek 

2009-10Event16 
12/11-12/13/2009 

 

 
Malibu Creek 

2009-10Event16 
12/11-12/13/2009 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
 

 C-10 

Malibu Creek 
2009-10Event19 
01/17-01/22/2010 

 

 
Malibu Creek 

2009-10Event19 
01/17-01/22/2010 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
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San Gabriel River 
2009-10Event13 
10/13-10/15/2009 

 

 
San Gabriel River 
2009-10Event13 
10/13-10/15/2009 

 

 
San Gabriel River 
2009-10Event15 
12/07-12/08/2009 

 

 
San Gabriel River 
2009-10Event15 
12/07-12/08/2009 

 

 
San Gabriel River 
2009-10Event16 
12/11-12/13/2009 

 

 
San Gabriel River 
2009-10Event16 
12/11-12/13/2009 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
 

 C-12 

  

 
San Gabriel River 
2009-10Event21 
02/05-02/06/2010 

 

 
San Gabriel River 
2009-10Event21 
02/05-02/06/2010 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
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Santa Clara River 
2009-10Event13 
10/13-10/15/2009 

 

 
Santa Clara River 
2009-10Event13 
10/13-10/15/2009 

 

 
Santa Clara River 
2009-10Event15 
12/07-12/08/2009 

 

  
Santa Clara River 
2009-10Event15 
12/07-12/08/2009 

 

 
Santa Clara River 
2009-10Event16 
12/11-12/13/2009 

 

 
Santa Clara River 
2009-10Event16 
12/11-12/13/2009 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
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Santa Clara River 
2009-10Event19 
01/17-01/22/2010 

 

 
Santa Clara River 
2009-10Event19 
01/17-01/22/2010 
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SANTA MONICA BAY SHORELINE MONITORING 

MUNICIPAL SEPARATE STORM SEWER SYSTEM (MS4) REPORT 
(June 1, 2009 – May 30, 2010) 

Monitoring and Assessment by the City of Los Angeles Environmental Monitoring Division 
 
 
 

I. INTRODUCTION 

 
Increasing population and ongoing urban developments within the Santa Monica Bay area have 
the potential to create significant impacts on beach water quality.  Human activities, including, 
but not limited to, car washing, land irrigation, neglecting to pick up and properly dispose of pet 
waste, homelessness, improper disposal of car oil, illicit connections, and leaky septic tanks, 
contribute various pollutants that are washed into local waters through storm drains and through 
urban runoff during rain events. These are considered as point and non-point sources of 
pollutants. These sources contain flows that are untreated. Although improvements have been 
made in treating point source flows from wastewater treatment plants and industrial facilities, the 
Environmental Protection Agency (EPA) has estimated that non-point sources of pollution is 
now the single largest cause of deterioration of water quality (Ohio State University 2009; Dojiri 
et al., 2003).  Storm drains have been identified as potentially large sources of bacteria 
discharged to receiving waters around the country. This is particularly true in California where 
sanitary sewer and storm drain sewer systems are separate.  Therefore, the storm drain discharges 
are not treated before they discharge across the beach directly into the water-contact zones 
(Schiff and Kinney 2001). 
 
The EPA established a municipal storm water management program known as the Municipal 
Separate Storm Sewage System (MS4) Program that is intended to improve the nation’s waters 
by reducing the quantities of pollutants that urban runoff and storm water pick up and carry into 
the storm sewer systems from normal or routine urban activities or during storm events. An MS4 
is a conveyance system made up of catch basins, curbs, gutters, ditches, and storm drains owned 
by a state, city, county, town, or other public body that is designed to collect or convey storm 
water and urban runoff to waters of the US (CRWQCB 2001). Unless diverted to treatment 
plants, these discharges are untreated, carrying pollutants to local water bodies. The City of Los 
Angeles (CLA) as a co-permitee of the Los Angeles County MS4 Program discharges storm 
water into local waterways.  The permit for the MS4 Program requires the City to design a storm 
water management program that reduces the discharge of pollutants to the maximum extent 
practicable, that protects water quality, and that satisfies the water quality requirements of the 
Clean Water Act (CRWQCB 2001).  
 
The Santa Monica Bay Beaches were designated as impaired and included on California’s 1998 
Clean Water Act 303(d) list of impaired waters due to excessive amounts of coliform bacteria. 
The California Regional Water Quality Control Board, Los Angeles Region (Regional Board) 
released a first draft of the Santa Monica Bay Beaches Bacterial TMDL (SMBBB TMDL) on 
November 9, 2001.  Regional Board staff bifurcated the SMBBB TMDL into two TMDLs, one 
for dry-weather and one for wet-weather.  Both the SMBBB Dry and Wet-Weather TMDLs were 
approved by EPA in June 2003 and became effective on July 15, 2003. The SMBBB TMDLs 
divides the year into three separate periods for compliance purposes: summer dry-weather (April 
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1 – October 31), winter dry-weather (November 1 – March 31), and wet-weather. A single 
Coordinated Shoreline Monitoring Plan (CSMP) was developed by the TMDL’s responsible 
agencies to comply with the monitoring requirements of both the dry and wet-weather TMDLs; 
monitoring of SMBBB TMDL compliance monitoring stations began November 1, 2004. In 
addition to bacteria monitoring sites, the CSMP established multiple shoreline observation sites 
for dry-weather flow observations.  One year from the initiation of the monitoring program, the 
Regional Board was to evaluate the accumulated flow observation data to determine whether any 
of the observation sites warranted inclusion to the list of compliance monitoring sites. 
 
From 1987 until November 2004, CLA EMD conducted monitoring in Santa Monica Bay at 
eighteen shoreline locations (from Malibu to Malaga Cove) that were situated 50 yards away 
from the mouths of storm drains. As a result of the acknowledgement that the discharge plume 
from the Hyperion Wastewater Treatment Plant does not reach the Santa Monica Bay shoreline 
or pose a detectable health risk to beachgoers, these monitoring sites were re-located to the wave 
wash or “point-zero” of the storm drains in keeping with the SMBBB TMDLs monitoring, which 
focuses on the impact of storm drain flows to the receiving water bodies.  As was expected, 
bacterial densities in the wave wash were higher than those in the surf zone 50 yards away. 
 
Current state water quality standards require the use of bacteria as indicators of human fecal 
contamination. The TMDLs establish multi-part numeric targets based on three bacteriological 
analytical parameters:  Total coliform density, fecal coliform/E. coli density, and Enterococcus 
density with density reported in bacteria counts per 100 milliliters of water sampled. Their 
presence in water, especially fecal coliform/E. coli and enterococci, is an indication of recent 
fecal contamination, which is the major source of many waterborne diseases (Csuros and Csuros 
1999).     
 
Numerical targets established by the SMBBB TMDLs have been set based on the Los Angeles 
Basin Plan objectives for body-contact recreation (REC-1) and are equivalent to the State 
bacteriological standards set pursuant to Assembly Bill 411.  Basin Plan objectives include both 
single-sample limits and geometric mean limits (Table 1).  EMD prepares shoreline reports and 
evaluates data relative to REC-1 bathing water quality standards for bacterial densities.  
 

Table 1. Los Angeles Basin Plan bacteriological water quality standards for water contact recreation 
(REC-1) in Santa Monica Bay Beaches.  
 

 
Single Sample Limits shall not exceed: 

 10,000 total coliform bacteria/100 ml; or  
 400 fecal coliform/E.coli bacteria/100 ml; or  
 104 Enterococcus bacteria/100 ml; or 
 1,000 total coliform bacteria/100 ml, if the ratio of fecal/total coliform exceeds 0.1 

 
Rolling 30-day Geometric Mean Limits  shall not exceed:  

 1,000 total coliform bacteria/100 ml; or  
 200 fecal coliform/E.coli bacteria/100 ml; or  
 35 Enterococcus bacteria/100 ml 
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Monitoring indicator bacteria currently is one of the most efficient means of predicting the 
presence of pathogens in marine waters. These indicators are used because the methods for their 
detection are comparatively rapid, relatively inexpensive, and are easy to perform. Current 
indicator bacterial quantification methods depend on incubation and growth of bacteria in the 
laboratory. Results presently are obtained approximately 18 to 24 hours after sample collection, 
thus preventing early notification of potential public health risks and contamination source 
identifications. The chromogenic substrate method was used for all SMBBB shoreline indicator 
bacterial quantifications. 
 
As part of the Annual Report for the NPDES MS4 Permit, CLA has been submitting the Santa 
Monica Bay Shoreline Monitoring Annual Report that includes water quality and analysis at 
eighteen (18) MS4 monitoring stations over the period from July 1 through June 30.  The time 
between the end of the reporting period date June 30 and the submittal deadline is not sufficient 
for lab analysis, data compilation, data analysis, and preparation of the final report.  CLA 
requested and received approval from the Regional Board to modify the reporting period from 
July1 thru June 30 to June 1 thru May 30.  Beginning this fiscal year the monitoring report will 
expand to include bacterial data from SMBBB TMDL shoreline monitoring stations established 
in the SMBBB TMDL that are monitored by CLA, thereby increasing the number of monitoring 
stations from 18 to 34. Unforeseen at the time of the request, an added benefit of moving the 
reporting period to June 1 thru May 30 is the additional time required for data compilation, data 
analysis, and analysis reporting of 34 monitoring stations into summer dry, winter dry, and wet-
weather periods as set forth by the SMBBB TMDLs. This report summarizes the City of Los 
Angeles EMD’s Santa Monica Bay shoreline bacteriological data for the Fiscal Year 2009-2010 
(June 1, 2009 through May 31, 2010).  
 
The Santa Monica Bay shoreline bacterial data collected by the City are reported daily to the Los 
Angeles County Department of Public Health (LACDPH). Subsequently, LACDPH takes steps 
(such as posting health hazard warning signs for beach users) to notify beach goers when an 
exceedance of bacterial standards occurs. 
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II. MATERIALS AND METHODS 

 
A. SAMPLE COLLECTION 
 
EMD monitors 18 MS4, SMB shoreline stations ranging from Surfrider Beach (S1, Malibu 
Lagoon) in Malibu southward to Malaga Cove (S18, Palos Verdes Estates; Figure 1).  On 
November 1, 2004, the City of Los Angeles began participating in the Coordinated Shoreline 
Monitoring Plan (CSMP) for the Santa Monica Bay Beaches Bacterial TMDLs (SMBBB 
TMDL) by sampling 25 SMBBB TMDL bacterial monitoring stations ranging from El Pescador 
State Beach (SMB 1-2) in Malibu, southward to Dockweiler State Beach (SMB-2-13 [MS4: 
S12]).  In addition, the CSMP established that CLA EMD would record weekly dry-weather flow 
observations at five observation sites, SMB O-1 (Zumirez Dr, Point Dume) through SMB O-5 
(Marquez Storm Drain [SD]). In December 2009, the Regional Board approved CLA’s proposed 
changes to some of the sampling locations and observation stations in the CSMP. Due to 
problems of constant inaccessibility to the site, SMB 2-1 (Castlerock SD) was relocated from 
point zero to just north of the storm drain where it is accessible and safe to sample. Observation 
stations SMB O-1 and SMB O-2 (Puerco Canyon SD, Puerco Beach) were upgraded to bacterial 
monitoring stations based on persistent runoff and accessibility. SMB O-3 (Pierda Gorda) was 
removed as an observation site due to its continued inaccessibility. Beginning January 2010 
when the approved changes took effect, EMD samples 27 SMBBB TMDL compliance 
monitoring stations and records dry-weather flow observations at two observation sites: SMB O-
4 and SMB O-5.  

 

 
Figure 1:  EMD sampling Locations of Santa Monica Bay shoreline monitoring stations, storm drains, and 
piers.  
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At the inception of the SMBBB TMDL CSMP both historical MS4 compliance stations and new 
sampling sites were proposed and adopted as SMBBB TMDL compliance monitoring stations.  
MS4 and SMBBB TMDL monitoring stations combined, CLA monitors 34 compliance stations 
along the Santa Monica Bay shoreline.  The CSMP and the Memoranda of Agreement reached 
between CLA and the other SMBBB TMDL responsible agencies established that CLA is 
responsible for monitoring 7 of the 34 compliance stations solely as MS4 stations, 16 compliance 
stations solely as SMBBB TMDL stations, and 11 compliance stations as both MS4 and SMBBB 
TMDL sites, i.e. Malibu Creek at Surfrider Beach is both S1 and SMB MC-2 for MS4 and 
SMBBB TMDL compliance monitoring, respectively (Table 2). 
 
In addition to adopting MS4 stations as TMDL stations, some TMDL monitoring requirements 
were incorporated into the MS4 permit. In November 2004, the monitoring frequency of all MS4 
stations decreased from seven to six days per week. Additional changes to the MS4 monitoring 
program became effective July 2005: sampling of nine MS4 stations, S3, S8, S11 through S15, 
S17, and S18, was reduced from six days to one day per week and sampling of the remaining 
nine stations, S1, S2, S4 through S7, S9, S10, and S16, was changed from six to five days per 
week (Table 2). SMBBB TMDL stations are monitored on a weekly basis. Accelerated 
monitoring of TMDL stations is conducted 48 hours after the initial sample exceeds bacterial 
standards and 96 hours for sites that exceed bacterial limits after 48 hours. 
 
All shoreline stations since November 1, 2004 have been sampled at point zero, which is defined 
as the point at which the discharge from a storm drain or creek initially mixes with the receiving 
water.  A station having no storm drain or creek associated with it is referred to as an open beach 
site and is sampled at the midpoint of the beach (CSMP 2004). The exception is SMB 2-1 
(Castlerock SD) which was relocated from point zero to just north of the storm drain in January 
2010.  High tide and large slippery rocks made SMB 2-1 constantly inaccessible and a safety 
concern to field personnel. It was re-designated SMB 2-1a to reflect the change in sampling 
point.  
 
All samples were collected at ankle-depth level during daylight hours, with the exception of 
station SMB 2-2. Accessing SMB 2-2 is difficult; there is a tall fence surrounding the storm 
drain, large boulders in both directions, and a “Keep off Rocks” sign. Sampling is attainable 
from the top of the storm drain and only at high tide when a point zero (mixed) sample can be 
collected.   
 
Because of spatial, logistical, and time constraints, simultaneous sample collection of SMB 
TMDL and MS4 stations are divided into northern stations, from SMB 1-2 (El Pescador State 
Beach) to SMB 1-16 (Pena Creek); central stations, from SMB 1-17 (Tuna Canyon) to S9 
(Mother’s Beach) in Marina Del Rey; and southern stations, S10 (SMB BC-1, Ballona Creek) to 
S18 (Malaga Cove) in Palos Verdes Estates.   
 
For FY2009-2010, 3,560 samples were collected for both the MS4 and SMBBB TMDL 
Programs. 
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El Pescador State Beach 1-02 Weekly Pico-Kenter SD, Santa Monica SB S6 3-04 5 Days/Week
El Matador State Beach 1-03 Weekly Ashland SD, Santa Monica SB S7 3-05 5 Days/Week
Zumirez Dr, Point Dume O-1 Weekly Rose Ave SD, Venice Bch 3-06 Weekly
Walnut Creek, Paradise Cove 1-06 Weekly Windward Ave SD, Venice Bch S8 3-08 Weekly
Escondido Crk, Escondido SB 1-08 Weekly Marina del Rey Beach, MDR S9 5 Days/Week
Solstice Crk, Dan Blocker County Bch 1-10 Weekly Ballona Creek, Dockweiler SB S10 BC-01 5 Days/Week
Marie Cyn SD, Puerco Bch 1-12 Weekly Culver SD, Dockweiler SB S11 2-10 Weekly
Puerco Canyon SD, Puerco Beach O-2 Weekly North Westchester SD, Dockweiler SB 2-11 Weekly
Malibu Crk, Malibu Lagoon County Bch S1 MC-2 5 /Week Imperial Hwy SD, Dockweiler SB S12 2-13 Weekly
Sweetwater Cyn SD, Carbon Bch 1-13 Weekly 40th Street, Manhattan Bch S13 Weekly
Las Flores Crk, Las Flores SB 1-14 Weekly Manhattan Beach Pier S14 Weekly
Pena Crk, Las Tunas County Bch 1-16 Weekly Hermosa Beach Pier S15 Weekly
Tuna Cyn, Las Tunas County Bch 1-17 Weekly Redondo  Beach Pier S16 5 Days/Week
Topanga Cyn, Topanga County Bch S2 1-18 5 /Week Avenue I SD, Redondo Beach S17 Weekly
Castlerock SD, Topanga County Bch 2-01 Weekly Malaga Cove, Palos Verdes Estates S18 Weekly
Santa Ynez SD, Will Rogers SB 2-02 Weekly Pierda Gorda SD, Pierda Gorda O-3 Weekly
Pulga Cyn SD, Will Rogers SB S3 2-04 Weekly 24" corrugated metal pipe near O-5 O-4 Weekly
Santa Monica Cyn SD, Santa Monica SB S4 2-07 5 /Week Marquez SD, Santa Ynez subwatershed O-5 Weekly

Santa Monica Pier SD, Santa Monica SB S5 3-03 5 Days/Week

Station Name MS4
SMB 

TMDL
Monitoring 
Frequency

Monitoring 
Frequency Station Name MS4

SMB 
TMDL

 
Table 2.  Summary of compliance monitoring stations and observation sites (O-3 – O-5) in Santa Monica 
Bay with monitoring frequency and corresponding MS4 and/or SMBBB TMDL station identification 
(sampling by EMD).  
 

B.  SAMPLE ANALYSIS 
 
Total coliform (TC) and E. coli (EC) bacterial densities were determined by the chromogenic 
substrate method following Standard Methods section 9223 (APHA 1998), and Enterococcus 
(ENT) densities were determined by Enterolert™, per manufacturer’s instructions. Fecal 
indicator bacterial analyses totaling 7,120 were performed during the 2009 – 2010 fiscal year. 
 
Visual field observations for shoreline stations were made along a 20-foot stretch of shoreline up 
and down coast of each station.  This area around each station was observed for the presence of 
materials of sewage and non-sewage origin, any unusual odors of sewage and non-sewage origin, 
plankton color, and the presence of flow and flow rate (visual rating only) from storm drains.  Storm 
drain flow data and Low-Flow-Diversion structures operation information is available upon request.  
Materials of sewage origin include plastic goods, rubber goods, and grease particles.  Non-sewage 
origin materials include ocean debris, seaweed, refuse, tar, and dead marine animals.  Station S8 
was used as the shoreline weather station for observations of air and water temperature, weather 
conditions, wind speed and direction, wave height, and sea conditions.   
 
Quality assurance and quality control procedures were conducted to confirm the validity of the 
analytical data collected. All areas impacting reported data were subjected to standard 
microbiological quality control procedures in accordance with Standard Methods (APHA 1998). 
These areas include sampling techniques, sample storage and holding time, facilities, personnel, 
equipment, supplies, media, and analytical test procedures.  Duplicate analyses also were performed 
on ten percent of all samples.  When quality control results were not within acceptable limits, 
corrective action was taken.  This quality assurance program helped ensure the production of 
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uniformly high quality and defensible data. In addition, EMD participates annually in the 
performance evaluation program managed by the California State Department of Public Health 
(CSDPH) as part of its Environmental Laboratory Accreditation Program (ELAP); CSDPH 
biennially certifies EMD. 
 
 
C.  DATA ANALYSIS 
 
The results obtained from microbiological samples do not generally follow a normal distribution. To 
compensate for a skewed distribution and to obtain a nearly normal distribution, data must be log-
normalized prior to analysis. Seasonal Geometric means are the best estimate of central tendency for 
log-normalized data and were calculated for each bacterial indicator group. Seasonal Geometric 
means were calculated for all shoreline sampling sites and were divided into three summer dry, 
winter dry, and wet-weather to examine the effects of runoff from storm drains on indicator 
bacterial concentrations.   
 
The geometric mean is defined in Webster's Dictionary as "the nth root of the product of n 
numbers."  Seasonal geometric mean values presented in figures 3-5 were calculated by using all 
data from sampling events during each of summer dry, winter dry, and wet weather periods.  The 
TMDL rolling 30-day geometric mean was calculated as the 30th root of the product of 30 
numbers (the most recent 30-day results).  For weekly sampling, the 30 numbers are obtained by 
assigning the weekly test result to the remaining days of the week.  If more samples are tested 
within the same week, each test result superseded the previous result and was assigned to the 
remaining days of the week until the next sample was collected.  A rolling 30-day geometric 
mean was calculated for each day, regardless of whether a weekly or daily schedule was 
selected. The rolling 30-day geometric mean exceedance days are presented in tables 3 and 4.     
 
The SMBBB TMDLs define wet-weather as days with rain events of ≥ 0.1 inches of precipitation 
and the three days following the end of the rain event.  Rain data were obtained from the National 
Weather Service’s Downtown Los Angeles, University of Southern California (USC) records.   
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III. RESULTS 

 
Rainfall  
 
Rainfall recorded during Fiscal Year 2009-2010, totaling 16.45 inches, was 7.37 inches greater 
than the previous Fiscal Year 2008-2009, and 1.41 inch above the seasonal average (15.04 
inches) for the Los Angeles area. The majority of rainfall, approximately 15.85 inches, was 
recorded from October 2009 to April 2010, with January having the most rainfall, 4.94 inches.  
No rain was recorded from July through September and November 2009. Two small rain events 
occurred in June 2009 and May 2010, totaling 0.20 inches (Figure 2). 
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Figure 2.  Monthly rainfall at Downtown Los Angeles, USC, June 2009 – May 2010. 
 
 
Shoreline Stations 
 
Sample collections from Santa Monica Bay compliance monitoring stations are conducted year 
round to assess water quality standards.  Bacterial densities obtained from fiscal year 2009-2010 
were computed and graphed for geometric mean values. Graphs for summer-dry, winter-dry, and 
wet-weather period geometric mean values are illustrated in Figures 3, 4, and 5.  Previous 
assessments reported high geometric mean values for stations S1 (Malibu Lagoon), S4 (Santa 
Monica Canyon SD), S5 (Santa Monica Pier), S10 (Ballona Creek), and S16 (Redondo Pier).  A 
similar pattern is discernable in this reporting cycle; however, it is not pronounced in 
comparison. With the incorporation of sixteen SMBBB TMDL stations in this fiscal year report, 
variations and significant geometric mean observations are presented below.  
 
Summer-Dry Weather  
 
Compliance stations with the highest geometric means for indicator bacteria in the summer-dry 
weather period were stations SMB 2-1 (Castlerock SD), SMB 2-2 (Santa Ynez SD), S5, S10 and 
S16 (Figure 3).  Station SMB 2-2 registered the highest geometric mean densities for both 
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Enterococcus and total coliform indicators. The highest geometric mean for E. coli was recorded 
at station S5, followed by station SMB 2-1.  No noticeable differences observed between 
densities obtained from existing sampling site for station SMB 2-1 and its relocated sampling 
point (station SMB 2-1a) during this fiscal year summer-dry period.  Station S10 had the second 
highest total coliform mean, and station SMB 2-1 ranked second highest for Enterococcus mean.  
Station S16, located in the southern section of the Bay, had high fecal indicator geometric means 
compared to its neighboring southern Bay sites.  However, station S16 is collected daily and has 
more data points, whereas the others are weekly sites.  With an exception to stations SMB O-1, 
SMB 1-10, S1, and S2, which showed some elevated densities among three indicators, the 
remaining Santa Monica Bay compliance stations had relatively low geometric means in the 
summer-dry weather. 
 
Winter-Dry Weather 
 
Geometric means computed for winter-dry weather showed slight increases mostly among 
stations in the northern Bay compared to geometric means observed in the summer-dry weather.  
Stations with the highest geometric mean include SMB 1-8 (Escondido State Beach), SMB 1-12 
(Marie Canyon SD), S1, S5, and S16 (Figure 4).  Station S1 had the highest geometric mean for 
total coliform and E. coli during winter-dry weather. Station S16 had equivalent high geometric 
mean value for E. coli as observed at station S1.  The highest geometric mean for Enterococcus, 
however, was detected at station SMB 1-12, where total coliform geometric mean for this station 
was also detected in the high range.  Figure 4 shows both stations SMB 1-8 and S1 had a high 
geometric mean for Enterococcus indicator, close to the level detected at station SMB 1-12.  
Station S5 had similar high densities for E. coli indicator as compared with stations S1 and S16.  
The following stations also showed elevated geometric means, SMB O-1 (Little Point Dume), S2 
(Topanga Canyon), SMB 2-2, S8 (Windward Ave SD, Venice Beach), and S9 (Marina del Rey 
Beach) during the winter-dry weather.  Remaining Santa Monica Bay compliance stations had 
relatively low geometric means in the winter-dry weather. 
 
Wet-Weather 
 
As anticipated, the wet-weather period registered higher geometric mean concentrations 
compared to both dry-weather periods. Geometric means computed for compliance stations 
during wet-weather are graphically illustrated in Figure 5.  The graphs for all three indicators 
revealed distinctive bacterial intensities and can be grouped into three general categories per 
indicator bacteria: a small number of stations with very high geometric means, a few stations 
with elevated midrange means, and stations with low densities.  Stations S1 and S4 both had the 
highest geometric means for all three indicators during wet-weather.  Stations SMB 1-12, S2, 
SMB 2-2, S5, S6 (Pico Kenter SD), S9, S10, and S16 all exhibited elevated midrange means.  
Generally, higher geometric means observed in the wet-weather period appear more distributed 
among stations north of station S10.  In addition, stations such as S4 and S6 recorded low 
geometric means during the dry-weather periods; however, geometric means for these stations 
were significantly higher during wet-weather.  Remaining stations were relatively low in 
geometric mean during wet-weather.   
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______________________________________________________________________________ 
Figure 3.  Summer-dry weather seasonal geometric means for indicator bacteria at compliance 
monitoring stations in Santa Monica Bay, FY 2009-2010. 
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______________________________________________________________________________ 
Figure 4.  Winter-dry weather seasonal geometric means for indicator bacteria at compliance monitoring 
stations in Santa Monica Bay, FY 2009-2010. 
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______________________________________________________________________________ 
Figure 5.  Wet-weather seasonal geometric means for indicator bacteria at compliance monitoring 
stations in Santa Monica Bay, FY 2009-2010. 
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Water Quality Standards Compliance 
 
The purpose of collecting shoreline samples and reporting bacterial densities is to determine 
compliance with the state bathing water standards and to assess water quality and the impact it 
may have on public health.  Los Angeles Basin Plan bacteriological objectives for REC-1 
designation and compliance percentage for FY 2009-2010 Santa Monica Bay shoreline stations 
collected by CLA EMD were examined and evaluated (Tables 3 to 6).  
 
Summer-Dry Weather 
 
Relevant to high seasonal geometric means registered at stations SMB 2-1, SMB 2-2, S5, S10, 
and S16 during the summer-dry weather months, low water quality standards were observed at 
these stations as high overall total exceedances and low indicators percent compliances were 
recorded. Exceedances per indicator bacteria, total exceedances and percent compliances for 
summer-dry monitoring periods are summarizes in Tables 3 and 6.  Stations S2, SMB 2-2, and 
S5, located in the northern half of Santa Monica Bay, had the highest number of combined 
rolling 30-day geomean and single sample exceedance days (Table 3).  Station SMB 2-2 had the 
highest percent of exceedance days with 32% and a low 59% Enterococcus compliance (Table 6) 
for the summer-dry period.  Station S10 was the only station in which the percent exceedance 
days were more related to total coliform exceedances than E. coli and Enterococcus 
exceedances; Table 3 shows 15 events triggered total coliform exceedances versus 1 and 8 events 
for E. coli and Enterococcus, respectively.  Stations S1, SMB 2-1, and S16 also had considerably 
high percent exceedance days for the summer-dry months; however, percent compliance per 
indicator are all above 82% except 73% Enterococcus compliance was observed for station SMB 
2-1.  Stations that recorded no exceedances of the single sample limits for the entire summer-dry 
period were SMB 1-2 (El Pescador State Beach), SMB 1-3 (El Matador State Beach), SMB O-1, 
SMB 1-6 (Walnut Creek), SMB O-2 (Marie Canyon), SMB 1-13 (Sweetwater Canyon SD), 
SMB 1-16 (Pena Creek), SMB 1-17 (Tuna Canyon), SMB 3-6 (Rose Avenue SD), S11 (Culver 
SD), SMB 2-11 (North Westchester SD), and S13 (El Porto, Manhattan Beach).  
 
The allowable single sample exceedance days for summer-dry weather is zero (0) for all SMBBB 
TMDL compliance stations. The allowable exceedance days for the rolling 30-day geometric 
mean limit is zero (0) exceedance days for all three weather periods. Sixteen of the 27 SMBBB 
TMDL compliance stations surpassed the summer-dry weather single sample waste load 
allocations (WLA); twelve stations did not meet the rolling 30-day geometric mean allowable 
exceedance days (Table 3). MS4 monitoring stations S9 and S13 through S18 are not subject to 
the SMBBB TMDL waste load allocations for all three weather periods. 
 
Winter-Dry Weather 
 
The diversion of year-round dry weather urban run off began in November 1, 2009. In the five-
month period of winter-dry weather from November 1, 2009 through March 31, 2010, stations 
SMB 1-8, SMB 1-12, S1, S2, S5, and S16 exceeded AB411 water quality standards more 
frequently than other stations.  High seasonal geometric means detected at these stations were 
previously observed in Figure 4.  Total exceedances and compliances for the winter-dry 
monitoring period are summarizes in Tables 4 and 6.  Station S1, a site associated with a lagoon, 
continued to have high exceedances into the winter months with 47% days exceeded, more than 
double compared to the summer-dry period.  Table 6 shows a low 77% and 60% compliance for 
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E. coli and Enterococcus, respectively, at site S1.  Similarly, station S5 remains one of the 
highest exceeding stations with 33% exceedance days and the lowest E. coli compliance rate.  
Monitoring data at station SMB 1-8 shows most compliance in the 80% range, but a low 
compliance rate for Enterococcus at 65%.  Generally observed, poor water quality at stations 
SMB 1-8, SMB 1-12, S1, S2, S5, and S16 was a result of  E. coli and Enterococcus exceedances, 
as clearly seen at stations S16 and S5 where no total coliform limits were exceeded (Table 4).  
Stations SMB 2-1 and SMB 2-2 show much higher compliance during winter-dry months 
compared to summer-dry months due to improved LFDs maintenance.  Santa Monica Bay 
stations that met 100% water quality compliance with the AB411 single-sample limits for the 
winter-dry periods include northern stations SMB 1-2, SMB O-2, SMB 1-14, SMB 1-16, SMB 1-
17, SMB 2-1, S3 and southern stations S11 to S14 and SMB 2-11 (Table 6).   
 
Six SMBBB TMDL compliance stations, S1 to S6 and S10, surpassed the maximum three (3) 
days of allowable exceedance days for daily sampling during winter-dry weather.  Stations SMB 
1-8, SMB 1-10, and SMB 1-12 exceeded the one (1) allowable exceedance day for weekly 
sampling during winter-dry weather.  The rolling 30-day geometric mean allowable exceedance 
limit of zero (0) days was surpassed by 19 SMBBB TMDL compliance stations (Table 4). 
 

Station Total1 E.coli2 Entero3 Ratio4 

1-2 26 0 0 0 0 0 0 0 0
1-3 26 0 0 0 0 0 0 0 0
O-1 6 0 0 0 0 0 0 0 0
1-6 26 0 0 0 0 0 0 0 0
1-8 31 2 6 0 1 4 1 6 22
1-10 31 5 16 1 1 5 1 8 47
1-12 29 2 7 2 1 1 0 4 49
O-2 5 0 0 0 0 0 0 0 0
S1 136 23 17 6 14 17 16 53 86
1-13 27 0 0 0 0 0 0 0 23
1-14 29 2 7 0 1 2 3 6 0
1-16 27 0 0 0 0 0 0 0 0
1-17 14 0 0 0 0 0 0 0 0
S2 136 36 26 2 20 33 18 73 65
2-1 22 4 18 4 4 6 3 17 82
2-2 22 7 32 5 4 9 1 19 96
S3 28 2 7 0 0 2 0 2 6
S4 136 6 4 2 4 5 5 16 0
S5 136 40 29 2 37 9 18 66 126
S6 133 5 4 2 3 5 2 12 0
S7 136 1 1 0 0 1 0 1 0
3-6 26 0 0 0 0 0 0 0 0
S8 28 2 7 1 1 2 1 5 0
S9 136 7 5 1 3 4 4 12 -
S10 136 22 16 15 1 8 0 24 130
S11 26 0 0 0 0 0 0 0 3
2-11 26 0 0 0 0 0 0 0 0
S12 27 1 4 1 1 1 1 4 0
S13 26 0 0 0 0 0 0 0 -
S14 26 1 4 0 0 1 0 1 -
S15 26 1 4 0 1 0 1 2 -
S16 136 28 21 1 19 17 8 45 -
S17 26 1 4 0 0 1 0 1 -
S18 26 1 4 0 0 1 0 1 -

3Enterococcus limit is 104 MPN/100mL
4Ratio of E.coli/Total coliform is greater than 0.1 when total coliform level is greater than 1,000 org./100mL

Exceedances Per Indicator

Table 3.  Fiscal Year 2009-2010 Summer Dry Weather Exceedances.

1Total coliform limit is 10,000 MPN/100mL
2E.coli limit is 400 MPN/100mL

Total Sample 
Days

Percent 
Exceedance Days

Total Indicator 
Exceedances

5 The allowable exceedance days for the rolling 30-day geometric mean limit is zero (0) exceedance days 

Total Exceedance 
Days

Rolling 30-Day 
Geometric Mean 

Total Exceedance 
Days5
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Station Total1 E.coli2 Entero3 Ratio4 

1-2 15 0 0 0 0 0 0 0 0
1-3 15 1 7 0 0 1 0 1 0
O-1 8 1 13 0 0 1 0 1 21
1-6 15 1 7 0 0 1 0 1 42
1-8 20 5 25 3 3 7 3 16 36
1-10 16 2 13 0 0 2 1 3 15
1-12 21 5 24 2 3 7 2 14 42
O-2 8 0 0 0 0 0 0 0 0
S1 73 34 47 4 17 29 23 73 102
1-13 15 1 7 0 0 1 0 1 14
1-14 15 0 0 0 0 0 0 0 27
1-16 14 0 0 0 0 0 0 0 20
1-17 4 0 0 0 0 0 0 0 0
S2 73 20 27 1 8 13 12 34 73
2-1 12 0 0 0 0 0 0 0 0
2-2 10 1 10 0 0 1 0 1 58
S3 15 0 0 0 0 0 0 0 18
S4 73 10 14 1 8 8 5 22 33
S5 73 24 33 0 19 10 6 35 77
S6 73 6 8 2 3 6 1 12 11
S7 73 2 3 0 0 2 0 2 0
3-6 16 1 6 0 0 1 0 1 21
S8 17 1 6 0 1 2 1 4 29
S9 73 11 15 0 5 10 3 18 -
S10 73 5 7 2 1 4 1 8 48
S11 15 0 0 0 0 0 0 0 12
2-11 15 0 0 0 0 0 0 0 0
S12 15 0 0 0 0 0 0 0 0
S13 15 0 0 0 0 0 0 0 -
S14 15 0 0 0 0 0 0 0 -
S15 15 1 7 1 0 0 0 1 -
S16 73 20 27 0 16 16 7 39 -
S17 15 2 13 0 1 2 0 3 -
S18 15 1 7 0 0 1 0 1 -

4Ratio of E.coli/Total coliform is greater than 0.1 when total coliform level is greater than 1,000 org./100mL

Table 4.  Fiscal Year 2009-2010 Winter Dry Weather Exceedances.

Exceedances Per Indicator

Rolling 30-Day 
Geometric Mean 

Total Exceedance 
Days5

Total  Sample 
Days

Percent Exceedance 
Days

Total Indicator 
Exceedances

Total  Exceedance 
Days

3Enterococcus limit is 104 MPN/100mL

1Total coliform limit is 10,000 MPN/100 mL
2E.coli limit is 400 MPN/100mL

5 The allowable exceedance days for the rolling 30-day geometric mean limit is zero (0) exceedance days  
 
Wet-Weather 
 
More rainfall was observed this fiscal year than the previous fiscal cycle resulting in a higher 
number of rain-event days. As predicted and supported by previous reporting cycles, wet-
weather data revealed much higher bacterial densities compared to dry-weathers data, which 
translated to a higher occurrence of bacterial exceedances. Total exceedances and compliance 
rates for the wet-weather monitoring period are summarized in Tables 5 and 6.  Stations SMB 1-
12, S1, S2, S4, S5, S6, S9, and S10 showed significantly higher total exceedances during wet-
weather days.  Stations S1 and S2 had the highest percent exceedance days with 78% and 65%, 
respectively. Table 6 shows the lowest Enterococcus compliance of 33% observed at station S1 
and 35% at station S2.  Station S4, which had relatively low geometric means during the dry-
weather periods, shows an increase of 60% exceedance days, the highest E. coli exceedance rate 
(49% compliance), and total coliform exceedances close to values obtained at station S1.  In 
decreasing order, stations S6, SMB 1-12, S5, S9, and S10 are at the 50% range for exceeded days 
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and failing the AB411 water quality standards at 45-86% compliance range.  Generally, wet-
weather data shows increasing bacterial indicator exceedances throughout the Bay; however, all 
stations had Enterococcus exceedances occurring more frequently than other indicators.  
Northern stations SMB 1-2, SMB 1-3, and SMB 1-17; and southern station S18 remained in 
good standing, with good water quality, and achieving 100% compliance for all AB411 limits 
(Table 6). 
 
Single sample allowable exceedance days during wet-weather periods is up to seventeen (17) 
days for daily monitoring frequency and up to three (3) days for weekly monitoring (2021 target 
for full compliance requirements).  However, wet-weather waste load allocation compliances are 
not addressed in this report, but will be addressed in future reporting. 
 

Station Total1 E.coli2 Entero3 Ratio4 

1-2 11 0 0 0 0 0 0 0
1-3 11 0 0 0 0 0 0 0
O-1 7 2 29 0 0 2 1 3
1-6 11 1 9 0 0 1 1 2
1-8 12 4 33 1 1 3 3 8
1-10 12 2 17 0 0 1 1 2
1-12 11 6 55 4 4 6 3 17
O-2 8 1 13 0 0 1 0 1
S1 51 40 78 19 23 34 16 92
1-13 10 2 20 1 0 2 0 3
1-14 11 4 36 0 0 4 0 4
1-16 11 1 9 0 0 1 0 1
1-17 1 0 0 0 0 0 0 0
S2 51 33 65 14 14 33 12 73
2-1 8 1 13 0 0 1 0 1
2-2 10 3 30 2 3 3 1 9
S3 11 1 9 0 0 1 0 1
S4 51 31 61 18 26 30 17 91
S5 51 24 47 7 13 21 11 52
S6 51 29 57 17 20 27 16 80
S7 51 18 35 7 7 17 5 36
3-6 11 2 18 0 1 2 1 4
S8 11 3 27 1 0 2 0 3
S9 51 25 49 13 13 24 9 59
S10 51 25 49 19 13 24 10 66
S11 11 3 27 1 1 3 0 5
2-11 11 2 18 0 0 2 0 2
S12 11 1 9 0 0 1 1 2
S13 11 1 9 0 0 1 0 1
S14 11 1 9 0 0 1 0 1
S15 11 1 9 1 0 0 0 1
S16 51 20 39 0 8 21 9 38
S17 11 1 9 0 0 1 0 1
S18 11 0 0 0 0 0 0 0

1Total coliform limit is 10,000 MPN/100 mL
2E.coli limit is 400 MPN/100 mL

Total Sample 
Days

Percent    
Exceedance Days

Table 5.  Fiscal Year 2009-2010 Wet Weather Exceedances.

Exceedances Per Indicator
Total Exceedance 

Days

3Enterococcus limit  is 104 MPN/100 mL
4Ratio of E.coli/Total coliform is greater than 0.1 when total coliform level is greater than 1,000 org./100mL

Total Indicator 
Exceedances
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Table 6.  Percent compliance per Station, FY 2009-2010.

Stations Total1 E.coli2 Entero3 Ratio4 Total1 E.coli2 Entero3 Ratio4 Total1 E.coli2 Entero3 Ratio4 

1-2 100 100 100 100 100 100 100 100 100 100 100 100
1-3 100 100 100 100 100 100 93 100 100 100 100 100
O-1 100 100 100 100 100 100 88 100 100 100 71 86
1-6 100 100 100 100 100 100 93 100 100 100 91 91
1-8 100 97 87 97 85 85 65 85 92 92 75 75
1-10 97 97 84 97 100 100 88 94 100 100 92 92
1-12 93 97 97 100 90 86 67 90 64 64 45 73
O-2 100 100 100 100 100 100 100 100 100 100 88 100
S01 96 90 88 88 95 77 60 68 63 55 33 69
1-13 100 100 100 100 100 100 93 100 90 100 80 100
1-14 100 97 93 90 100 100 100 100 100 100 64 100
1-16 100 100 100 100 100 100 100 100 100 100 91 100
1-17 100 100 100 100 100 100 100 100 100 100 100 100
S02 99 85 76 87 99 89 82 84 73 73 35 76
2-1 82 82 73 86 100 100 100 100 100 100 88 100
2-2 77 82 59 95 100 100 90 100 80 70 70 90
S03 100 100 93 100 100 100 100 100 100 100 91 100
S04 99 97 96 96 99 89 89 93 65 49 41 67
S05 99 73 93 87 100 74 86 92 86 75 59 78
S06 98 98 96 98 97 96 92 99 67 61 47 69
S07 100 100 99 100 100 100 97 100 86 86 67 90
3-6 100 100 100 100 100 100 94 100 100 91 82 91
S08 96 96 93 96 100 94 88 94 91 100 82 100
S09 99 98 97 97 100 93 86 96 75 75 53 82
S10 89 99 94 100 97 99 95 99 63 75 53 80
S11 100 100 100 100 100 100 100 100 91 91 73 100
2-11 100 100 100 100 100 100 100 100 100 100 82 100
S12 96 96 96 96 100 100 100 100 100 100 91 91
S13 100 100 100 100 100 100 100 100 100 100 91 100
S14 100 100 96 100 100 100 100 100 100 100 91 100
S15 100 96 100 96 93 100 100 100 91 100 100 100
S16 99 86 88 94 100 78 78 90 100 84 59 82
S17 100 100 96 100 100 93 87 100 100 100 91 100
S18 100 100 96 100 100 100 93 100 100 100 100 100

1 Total coliform limit is 10,000 MPN/mL
2 E.coli limit is 400 MPN/mL
3 Enterococcus limit is 104 MPN/mL
4 Ratio of E.coli/Total coliform is greater than 0.1 when total coliform level is greater than 1,000 org./100mL

Summer Dry Weather Winter Dry Weather Wet Weather

 
 
Field Observations  
 
Field observations were recorded for each sampling location and normally are rated using an 
EMD historical standard rating system, 1=low, 2=moderate, and 3=high.  Observations include 
the presence of materials of sewage origin (MOSOs) or non-sewage origin, any unusual odors of 
sewage or non-sewage origin, and the presence of flow and flow rate (visual rating only) from storm 
drains. 
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Storm Drain Flows 
 
Non-point source pollution has been estimated to be the leading cause of water quality 
deterioration (EPA 2010).  Originating from inland, these pollutants are washed into creeks, 
streams, rivers, and storm drains, which eventually reach the ocean during heavy rains.  Storm 
drains are designed to receive urban and storm water runoff from paved streets, parking lots, 
sidewalks, and roofs. Urban and storm water runoff, carried to the Bay through the region's 
massive storm drain systems and few remaining streams, is a serious, year-round concern (Santa 
Monica Bay Restoration Commission 2008). Out of the 34 sampling stations at the Santa Monica 
Bay shoreline, 18 stations are associated with storm drain outfalls, 4 located at a pier, 6 stations 
associated with creeks, 4 open beach sites, and 2 sites associated with a lagoon. 
 
A Summary of storm drain flow data obtained from CLA EMD Santa Monica Bay monitoring 
sites during FY 2009-2010 is presented in Table 7. Data shows station S10 remains the only 
station with heavy drain flow year round as flow from Ballona Creek enters the Bay.  Stations 
SMB 1-8, SMB 1-10, SMB 1-12, SMB 1-14, S1, S2, and S4 all had observations of flow days 
increased from the summer-dry to the winter-dry period, and into the wet-weather days with a 
moderate or heavy flow rate.  Stations SMB 1-12 and SMB 2-2 had moderate flow intensity 
throughout 90 to 100% flow days recorded during the three periods.  The previous reporting 
cycle indicated there is no other discernable pattern linking the number of storm drain flow days 
with the number of exceedances for the dry weather periods and that the only pattern is sites with 
regularly flowing drains generally had more exceedances than those without.  Similar pattern 
was observed in this reporting cycle.  Station SMB 1-13, for example, had 44% and 73% flowing 
days recorded in summer and winter-dry weather, respectively; however, percent exceedance 
days of 0% and 7% were noted.  Station S17 with no observation of flowing days for both the 
summer and winter-dry months had 4% and 13% exceedance days, respectively. In addition, 
station S4 percentage flowing days for summer-dry and winter-dry periods were identical to the 
percent exceedances for the same periods. Based on storm drain flow observations and 
exceedances data for the summer-dry and winter-dry weather, stations SMB 1-8, SMB 1-10, 
SMB 1-12, SMB 1-14, SMB 2-2, S1, S2, and S10 exhibited frequent storm drain flow days, 
substantially  these stations had higher exceedances comparing to stations without storm drain 
flow observation in the dry periods.   
 
Sites associated with active piers, such as stations S5 (Santa Monica Pier) and S16 (Redondo 
Beach Pier) had exceedance days that exceeded the number of days for which flow was 
observed, suggesting factors other than storm drain flow may contribute to pollutant loading at 
these sites.  Although storm drain flow from station S16 is indeterminate because the storm drain 
is below the pier and inaccessible, a recent study suggests that the storm drain is not a contributor 
of bacterial loading (LACSD 2010).   No observable storm drain flow was detected at stations 
SMB O-1, S7, SMB 3-6, S11, SMB 2-11, S13, S14, S17, SMB O-4 (Santa Ynez Sub 
Watershed), and SMB O-5(Santa Ynez Sub Watershed, Bay Club SD) for dry periods.  Sites 
north of station S10 had more runoff flows in this fiscal year than stations to the south, and more 
during wet-weather than dry-weather periods.  
 
Low-Flow Diversion Devices (LFDs): 
 
Thirteen SMB compliance stations monitored by CLA EMD are associated with low-flow 
diversion devices (LFDs), and one observation site, O-5, is associated with an LFD (Table 7). 
The cities of Los Angeles and Santa Monica and the County of Los Angeles operate a total of 23 
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LFDs along the Santa Monica Bay shoreline from Castle Rock to Dockweiler State Beach, which 
as of November 1, 2009 operate during year-round dry weather. These devices are installed at 
the major storm drain outfalls to prevent urban runoff from reaching the Santa Monica Bay 
beach surf zones by diverting the flows to the sanitary sewer collection system for treatment at 
the Hyperion Wastewater Treatment Plant (HTP).   
 

Table 7.  Storm Drain Flows: Storm Drain flow data for MS4, SMB TMDL stations and observation sites, FY 2009-2010. 

 Summer Dry  Winter Dry  Wet Weather 

Station Location 
LFD In 
Place 

% Flow 
Days 

Ave. 
Flow1   

% Flow 
Days 

Ave. 
Flow1   

% Flow 
Days 

Ave. 
Flow1 

1-2 Open Beach  ‐  - -  ‐  -  ‐  - 
1-3 Open Beach  ‐  - -  ‐  -  ‐  - 
O-1 Creek  No  93 1  100 2  100 2 
1-6 Creek  No  0 0  0 0  67 2 
1-8 Creek  No  10 3  55 2  70 2 
1-10 Creek  No  48 2  69 2  100 2 
1-12 Storm Drain  No  90 2  95 2  100 2 
O-2 Storm Drain  No  15 1  40 1  100 2 
S01 Lagoon  No  24 3  63 3  98 3 
1-13 Storm Drain  No  44 1  73 1  88 1 
1-14 Creek  No  28 2  33 2  78 3 
1-16 Creek  No  0 0  36 1  78 1 
1-17 Storm Drain  No  64 1  100 1  100 2 
S02 Lagoon  No  21 3  47 3  57 3 
2-1 Storm Drain  Yes  55 2  8 1  33 2 
2-2 Storm Drain  Yes  95 2  100 2  89 2 
S03 Storm Drain  Yes  57 2  27 2  33 2 
S04 Storm Drain2  Yes  4 3  14 3  75 3 
S05 Pier  Yes  0 0  1 1  23 2 
S06 Storm Drain  Yes  3 2  8 3  59 3 
S07 Storm Drain  Yes  0 0  0 0  18 2 
3-6 Storm Drain  Yes  0 0  0 0  22 2 
S08 Storm Drain

2
  Yes  4 3  0 0  11 3 

S09 Open Beach  ‐  - -  - -  - - 
S10 Storm Drain  No  100 3  100 3  100 3 
S11 Storm Drain  Yes  0 0  0 0  0 0 
2-11 Storm Drain  Yes  0 0  0 0  0 0 
S12 Storm Drain2  Yes  7 2  0 0  11 2 
S13 Storm Drain  No  0 0  0 0  0 0 
S14 Pier  No  0 0  0 0  0 0 
S15 Pier  No  0 0  7 2  11 1 
S16 Pier  No  - -  - -  - - 
S17 Storm Drain  Yes  0 0  0 0  11 1 
S18 Open Beach  ‐  - -  - -  - - 
O-33 Storm Drain  No  - -  - -    
O-43 Storm Drain  No  0 0  0 0    
O-53 Storm Drain  Yes  0 0  0 0    

                                

1 Average Flow Rate: (0)= no flow (1)=low (2)=moderate (3)=heavy        
2 Low Flow Diversion (LFD) owned and operated by the City of Los Angeles           
3 Per CSMP, only dry‐weather storm drain flow data for observation sites.          

  
 
Stations SMB 2-1, SMB 2-2, and S5 are associated with LFDs, but were among the sites with the 
highest number of exceedances and percent exceedance days during summer-dry weather.  Storm 
drain flow days during summer-dry weather were detected at the 50% range at stations SMB 2-1 
and S3 (Pulga Canyon SD) and 95% at SMB 2-2, all with medium flow rates (Table 7).  
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However, flow occurrences for station SMB 2-1 and S3 were reduced in winter and wet-weather 
periods.  Observation data from station S4 shows flow increased from 4% in the summer-dry 
period to 14% in the winter-dry period.  S5 had no incidence of flow for the summer-dry months 
and one flow day recorded during the winter period.  Flow occurrences for stations S6, S8, and 
S12 were observed less than 10% during summer-dry months; however, no flow was detected at 
these stations during the winter-dry months except for station S6 with 8%.   The remaining 
stations equipped with LFD devices, station S7, SMB 3-6, S11, SMB 2-11, and S17, had zero 
flow days for the entire dry periods. Unfortunately, due to the extension of storm drain outfalls 
situated beyond the shoreline, flows could not be determined at stations S3, S8, S11, SMB 2-11, 
and S12 on days that storm drains were submerged under water.  Low-Flow-Diversion operation 
data is available upon request.   
 
Materials of Sewage Origin  
 
Observations of materials of sewage origin (MOSOs), such as, plastic goods (tampon inserts), 
rubber goods (prophylactic rings), and grease particles were recorded during Fiscal Year 2009-
2010. There were no incidences of observed MOSOs in Santa Monica Bay for the entire fiscal 
year.   
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IV. DISCUSSION 

 
Geometric mean values for all three indicator bacteria during the summer dry-weather period 
identify stations SMB 2-1, SMB 2-2, S5, S10, and S16 with the highest bacterial densities; 
whereas during the winter dry-weather period, stations with highest bacterial densities were 
SMB 1-8, SMB 1-12, S1, S5, and S16. Exceedances of AB411 water quality standards, percent 
exceedance days, and percent compliance support the observation that these stations are the most 
impacted by pollutants and, therefore, the most problematic.  Station S2 registered median 
geometric mean densities; however, a high prevalence of AB411 water quality exceedances 
during both periods reveal S2 also is a problematic station. 
 
The geographic locations of stations S1, S2, and S10 at the outlet of subwatersheds predispose these 
locations to greater non-point source bacterial loading.  Station S1 is located at Surfrider Beach at 
the outlet of the Malibu Creek watershed and is mainly affected by flows from Malibu Lagoon.  
This watershed covers a large area, approximately 105 square miles.  There is considerable local 
activity at the beach, and the lagoon serves as a habitat for numerous bird species, an added source 
of bacteria at this monitoring site.  Surfrider Beach previously has been identified as one of the most 
polluted beaches in Santa Monica Bay (CLA, EMD 2003).  Station S2 at Topanga State Beach is at 
the wave wash of Topanga Lagoon, which is created and fed by drainage from the Topanga Canyon 
Creek Watershed, the second largest watershed in the Santa Monica Mountains (CCA 2006).  The 
large numbers of birds that have been observed to congregate at the beach likely is a source of 
bacterial loading.  Station S10 is at the mouth of Ballona Creek, across from the Marina Del Rey 
channel, and inside the breakwater that protects both channels.  Ballona Creek is the largest 
freshwater flow to drain into the Bay.  It is a channel with year-round flow and a drainage area equal 
to approximately 89 square miles.  High bacterial concentrations from the Creek may contribute to 
bacteria detected at S10. 
 
Stations S5 and S16 are adjacent to heavily used piers, which are most likely significant contributors 
to the high bacterial counts measured at these stations. Santa Monica Pier (S5) houses several food 
concession stands, restrooms, and parking facilities, as well as a small marine aquarium, and attracts 
thousands of local visitors and tourists. This location was listed as one of the ten most polluted 
beaches in the state, listed at #5 for the second consecutive year according to Heal the Bay’s 20th 
Annual Report Card (HTB 2010). Recent efforts by the City of Santa Monica to reduce elevated 
fecal bacterial levels near the pier include replacement of a faulty storm drain under the pier to 
reduce runoff flows onto the beach, upgrades to the pier storm drain runoff diversion system, and 
several measures to reduce excessive bird populations at the pier in an effort to mitigate bird feces 
as a contributing source of bacterial contamination (HTB 2010; CSM 2010a and 2010b).   
 
Station S16, located in the southern portion of the Bay, is adjacent to the Redondo Beach Pier with 
large restaurants, food concessions, restrooms, parking facilities, and a large visitor population. This 
site is subject to bacterial contamination by way of the Pier and flows from an associated storm 
drain located under the Pier. Historically a problematic site with a high exceedance rate of the water 
quality objectives for fecal indicators, station S16 was included in a supplemental environmental 
project for the Los Angeles County Sanitation District's resolution agreement Order (R4-2006-040; 
Model Program for Bacterial Source Identification and Abatement Plan - Redondo Beach Pier Pilot 
Project). Results from the microbial source tracking project conducted from June 24 to August 8, 
2008 to ascertain the source(s) of dry-weather bacterial exceedances at S16, indicate a human 
source was not likely the cause of bacterial exceedances.  Results also suggest that the storm drain 
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and pond that forms under the pier are not contributors of bacterial loading and contamination at 
S16 during dry-weather periods.  Sources of dry-weather exceedances at Redondo Beach Pier could 
be persistence of FIB in the sand; physical parameters such as wind, wave, tide height, and kelp on 
the sand; and association with the pier (LACSD 2010).   
 
As assessment of SMB TMDL compliance monitoring stations are incorporated for the first time 
in the CLA annual Santa Monica Bay Shoreline Monitoring MS4 Report; stations SMB 1-8, 
SMB 1-12, SMB 2-1, and SMB 2-2 are newly identified problematic stations. Sampled on a 
weekly basis, these stations had appreciably fewer AB411 water quality exceedances than 
stations collected 5 times per weeks (e.g. S1 and S16).  Nevertheless, their low water quality 
compliance percentage rates are equivalent to the rates of problematic stations collected 5 times 
per week.  SMB 1-8, located at Escondido State Beach, is at the wave wash of Escondido Creek, 
which is one of many creeks that run from the hills above Malibu into Santa Monica Bay. Water 
quality issues have been a recurring problem at this location as Escondido State Beach has 
shown high levels of indicator bacteria. In 2007, a microbial source tracking study was initiated 
at Escondido Creek in an effort to identify the source(s) of bacterial loading, assess the Creek’s 
contribution to bacterial contamination to the beach, and develop a bacteria source identification 
protocol for future bacteria source tracking projects.  Completion of the study is anticipated in 
2010 (SCCRWRP 2010, LADPW 2007a).  Peak bacterial indicator exceedances for FY 2009-
2010 primarily occurred in the winter season; the same pattern was observed in FY 2008-2009. 
The summer dry seasons, in comparison, registered fewer exceedances for the same time periods 
(data available upon request).  
 
SMB 1-12 at the Marie Canyon SD in Puerco Beach, similar to SMB 1-8, had poor water quality 
during winter dry-weather, but better water quality during summer dry-weather periods. The 
County of Los Angles has operated a UV filtration treatment facility since October 2007 at SMB 
1-12 designed to filter and treat as much as 100 gallons per minute of dry-weather runoff 
(LADPW 2007b). More than half of the bacterial exceedances during winter dry months can be 
attributed to facility shut off and maintenance in February and March to remove excess mud 
flows (internal communication). With the exception of a cluster of exceedances in the summer of 
2008, which were attributed to a system shut down to replace intake pumps clogged by excessive 
amounts of debris, mud, and vegetation (LADPW 2008), a decline in the number of bacterial 
exceedances has been observed compared to treatment facility pre-installation dry-weather 
periods (data available upon request). 
 
The incidences of exceedances at stations SMB 2-1 (Castle Rock Storm Drain) and SMB 2-2 
(Santa Ynez Storm Drain) during the late summer dry-weather period of 2009 were addressed 
through improved and increased maintenance of LFDs. Subsequent sampling results show 
significant reduction in the number of exceedances during the 2010 winter and summer dry-
weather periods. The issue of inaccessibility and safety to field personnel and, by extension, to 
the public, was addressed to the Regional Board by CLA and, as a consequence, approval was 
granted to relocate the sampling point of SMB 2-1 from point zero to just north of the storm 
drain where it is more accessible and safe to sample.   
 
One station that has demonstrated notable water quality improvement is the Santa Monica 
Canyon storm drain site, station S4, located in Santa Monica State Beach.  Station S4 for the past 
5 years was amongst the most highly polluted monitoring sites along the Santa Monica Bay 
shoreline. This location is often ponded during dry weather period. The stagnated pond water 
often becomes a habitat for birds and other beach wildlife, which ultimately becomes a potential 
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source of bacteria. However during the past two years, the City of Los Angeles and the County 
of Los Angeles Flood Control District have worked together to coordinate frequent draining of 
the pond before it becomes a major pollution source. The City and the County of Los Angeles 
will continue their efforts towards elimination/or minimization of the adverse impact from the 
pond.  
 
Geometric mean densities during 2009-2010 dry-weather periods (summer and winter combined) 
decreased by a range of approximately 32% - 60% for all three indicators compared to the 
geometric mean densities of 2007-2008 and 2008-2009 dry-weather periods. Lower geometric 
mean values coincide with reductions in the number of exceedances per indicator; these 
reductions equate to approximately 57% - 81% for all single-sample indicators when the 2009-
2010 dry-weather periods (summer and winter combined) are compared to the 2007-2008 and 
2008-2009 dry-weather periods.  Dry-weather flows from drains at station S4 are diverted to the 
HTP for treatment by route of the City’s Coastal Interceptor Sewer.  These diversions are 
designed to conserve water and to help reduce beach closures by eliminating bacterial load to the 
beach area from dry-weather runoff (e.g., irrigation returns, car washing, street cleaning, etc.).  
  
The Santa Monica Bay Beaches Bacteria TMDL compliance deadline for the winter dry period 
became effective on July 15, 2009. The allowable exceedance days during winter dry period 
(November 1 – March 31) is one day for shoreline monitoring stations that are monitored on a 
weekly basis and three days for those with daily monitoring.  The City of Los Angeles’ 
compliance approach was to expand the operation of Low-Flow Diversions (LFDs) from the 
previously implemented summer dry period (April 1 – October 31) to year-round diversion, 
excluding wet-weather events. Thus, as of November 1, 2009, the City, as well as the County of 
Los Angeles and the City of Santa Monica, began year round operation of their LFDs. There are 
a total of 23 LFDs installed at major storm drain outfalls along the Santa Monica Bay shoreline 
within the Jurisdictional groups 2 and 3, from Parker Mesa at Castle Rock to Dockweiler 
subwatershed; eight of the LFDs are owned and operated by the City of Los Angeles (Figure 6). 
Water quality within Santa Monica Bay has shown improvement in recent years due to these 
Low-Flow Diversion Programs, the City of Santa Monica’s Urban Runoff Recycling Facility 
(SMURRF), and the efforts of other municipalities within the watershed in implementing several 
best management practices (BMPs).  The City is currently in the process of upgrading its LFDs 
to increase reliability and capacity in order to better handle the year-round dry-weather flow 
diversion. 
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Figure 6.  Low-Flow Diversions (LFDs) devices operated by City of Los Angeles, County of 
Los Angeles and the City of Santa Monica along the Santa Monica Bay shoreline from Parker 
Mesa at Castle Rock to Dockweiler subwatershed.  
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projid sampidno labprojid labsampid colldate matrix testgroup method submethod extrdate analdate analyte casnum result measure typeresult qualifiers pql mdl dilu_fact
SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 1/7/2010 1/7/2010 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 1/7/2010 1/7/2010 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 1/7/2010 1/7/2010 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 1/7/2010 1/8/2010 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 1/7/2010 1/8/2010 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 1/7/2010 1/8/2010 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/5/2010 1/5/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/5/2010 1/5/2010 Turbidity -- 2.57 NTU WETCHEM1 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/5/2010 1/5/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Copper 7440-50-8 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Zinc 7440-66-6 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Copper 7440-50-8 0.019 mg/L DEFINORG J 0.05 0.01 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1
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SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Zinc 7440-66-6 0.079 mg/L DEFINORG 0.05 0.01 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Copper 7440-50-8 0.014 mg/L DEFINORG J 0.05 0.01 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 1/7/2010 1/7/2010 Zinc 7440-66-6 0.066 mg/L DEFINORG 0.05 0.01 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010

alpha-Hexachlorocyclohexane (Alpha-
BHC) 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1
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SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010

beta-Hexachlorocyclohexane (Betta-
BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010

delta-Hexachlorocyclohexane (Delta-
BHC) 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010

gamma-Hexachlorocyclohexane 
(Gamma-BHC, Lindane) 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010

alpha-Hexachlorocyclohexane (Alpha-
BHC) 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010

beta-Hexachlorocyclohexane (Betta-
BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010

gamma-Hexachlorocyclohexane 
(Gamma-BHC, Lindane) 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1
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SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010

delta-Hexachlorocyclohexane (Delta-
BHC) 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1
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SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010

alpha-Hexachlorocyclohexane (Alpha-
BHC) 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010

beta-Hexachlorocyclohexane (Betta-
BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010

delta-Hexachlorocyclohexane (Delta-
BHC) 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010

gamma-Hexachlorocyclohexane 
(Gamma-BHC, Lindane) 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 1/7/2010 1/11/2010 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010

2,4,5-T (2,4,5-Trichlorophenoxyacetic 
acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1
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SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010

2,4,5-T (2,4,5-Trichlorophenoxyacetic 
acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010

2,4,5-T (2,4,5-Trichlorophenoxyacetic 
acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1
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SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 1/11/2010 1/18/2010 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010

1,2-Dibromo-3-chloropropane 
(DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1
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SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 4-Methyl-2-pentanone (MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Bromobenzene (Phenyl bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Bromodichloromethane 75-27-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Bromoform (Tribromomethane) 75-25-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Bromomethane (Methyl bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Chloroform (Trichloromethane) 67-66-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Chloromethane (Methyl chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Dibromochloromethane 124-48-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 m,p-Xylenes 179601-23-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1
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SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Toluene (Methyl benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Trichlorotrifluoroethane (Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Total trihalomethane compounds TTHM ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Bromoform (Tribromomethane) 75-25-2 11.5 ug/L ORG-2 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Bromobenzene (Phenyl bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Bromodichloromethane 75-27-4 1.21 ug/L ORG-2 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Bromomethane (Methyl bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1
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projid sampidno labprojid labsampid colldate matrix testgroup method submethod extrdate analdate analyte casnum result measure typeresult qualifiers pql mdl dilu_fact
SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Chloroform (Trichloromethane) 67-66-3 1.57 ug/L ORG-2 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Chloromethane (Methyl chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010

1,2-Dibromo-3-chloropropane 
(DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 4-Methyl-2-pentanone (MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1
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projid sampidno labprojid labsampid colldate matrix testgroup method submethod extrdate analdate analyte casnum result measure typeresult qualifiers pql mdl dilu_fact
SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Toluene (Methyl benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 m,p-Xylenes 179601-23-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Dibromochloromethane 124-48-1 2.03 ug/L ORG-2 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Trichlorotrifluoroethane (Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Total trihalomethane compounds TTHM 16.3 ug/L ORG-2 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1
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projid sampidno labprojid labsampid colldate matrix testgroup method submethod extrdate analdate analyte casnum result measure typeresult qualifiers pql mdl dilu_fact
SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010

1,2-Dibromo-3-chloropropane 
(DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 4-Methyl-2-pentanone (MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Bromobenzene (Phenyl bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Bromodichloromethane 75-27-4 7.71 ug/L ORG-2 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Bromoform (Tribromomethane) 75-25-2 183 ug/L ORG-2 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Bromomethane (Methyl bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1
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SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Chloroform (Trichloromethane) 67-66-3 3.54 ug/L ORG-2 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Chloromethane (Methyl chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Dibromochloromethane 124-48-1 23.5 ug/L ORG-2 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 m,p-Xylenes 179601-23-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Toluene (Methyl benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Trichlorotrifluoroethane (Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1
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SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 1/8/2010 1/8/2010 Total trihalomethane compounds TTHM 218 ug/L ORG-2 0.50 0.25 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1
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SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1
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SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 1/11/2010 1/15/2010 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Bis(2-ethylhexyl) phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1
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SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Bis(2-ethylhexyl) phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1
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SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Bis(2-ethylhexyl) phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1
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SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 1/11/2010 1/15/2010 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1
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SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 1/11/2010 1/11/2010 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Bicarbonate (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Carbonate (as CaCO3) 786-19-6 ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Total Alkalinity -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Anions Total (meq/L) -- mg/L WETCHEM2 UNA 0.01 0.01 1
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SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Cations Total (meq/L) -- mg/L WETCHEM2 UNA 0.01 0.01 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Ion Balance (percent difference) -- mg/L WETCHEM2 UNA 0.01 0.01 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Chloride (Cl), Total 16887-00-6 ND mg/L WETCHEM2 U 1.00 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Conductivity (umhos/cm @77F) -- ND mg/L WETCHEM2 U 10.0 2.5 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Fluoride, Total 16984-48-8 ND mg/L WETCHEM2 U 0.20 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Hardness (Ca,Mg) as CaCO3 HARDNESS ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Nitrate as Nitrogen 14797-55-8 ND mg/L WETCHEM2 U 0.10 0.01 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEM2 U 0.02 0.01 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 pH (pH units) -- mg/L WETCHEM2 UNA 0.01 0.01 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Sulfate 14808-79-8 ND mg/L WETCHEM2 U 10.0 1.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Surfactants (MBAS) -- ND mg/L WETCHEM2 U 0.05 0.03 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM2 U 10.0 5.0 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Aluminum 7429-90-5 ND mg/L WETCHEM2 U 0.10 0.05 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Calcium 7440-70-2 ND mg/L WETCHEM2 U 0.10 0.05 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Copper 7440-50-8 ND mg/L WETCHEM2 U 0.02 0.01 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Iron 7439-89-6 ND mg/L WETCHEM2 U 0.02 0.01 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Magnesium 7439-95-4 ND mg/L WETCHEM2 U 0.10 0.02 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Manganese 7439-96-5 ND mg/L WETCHEM2 U 0.01 0.01 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Potassium 7440-09-7 ND mg/L WETCHEM2 U 0.20 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Sodium 7440-23-5 ND mg/L WETCHEM2 U 0.50 0.10 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Zinc 7440-66-6 ND mg/L WETCHEM2 U 0.02 0.01 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Bicarbonate (as CaCO3) -- 172 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Carbonate (as CaCO3) 786-19-6 8.00 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Total Alkalinity -- 180 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Chloride (Cl), Total 16887-00-6 265 mg/L WETCHEM2 1.00 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Conductivity (umhos/cm @77F) -- 1520 mg/L WETCHEM2 10.0 2.5 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Hardness (Ca,Mg) as CaCO3 HARDNESS 336 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Nitrate as Nitrogen 14797-55-8 1.85 mg/L WETCHEM2 0.10 0.01 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Nitrite as Nitrogen 14797-65-0 0.017 mg/L WETCHEM2 J 0.02 0.01 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Sulfate 14808-79-8 160 mg/L WETCHEM2 10.0 1.0 1
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SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Total Dissolved Solids 10-33-3 1040 mg/L WETCHEM2 10.0 5.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Aluminum 7429-90-5 0.102 mg/L WETCHEM2 0.10 0.05 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Calcium 7440-70-2 63.2 mg/L WETCHEM2 0.10 0.05 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Copper 7440-50-8 0.019 mg/L WETCHEM2 J 0.02 0.01 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Iron 7439-89-6 0.123 mg/L WETCHEM2 0.02 0.01 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Magnesium 7439-95-4 34.8 mg/L WETCHEM2 0.10 0.02 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Manganese 7439-96-5 0.012 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Potassium 7440-09-7 8.55 mg/L WETCHEM2 0.20 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Sodium 7440-23-5 178 mg/L WETCHEM2 0.50 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Zinc 7440-66-6 0.079 mg/L WETCHEM2 0.02 0.01 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Cations Total (meq/L) -- 14.0 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Anions Total (meq/L) -- 14.5 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Ion Balance (percent difference) -- 1.75 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Fluoride, Total 16984-48-8 0.250 mg/L WETCHEM2 0.20 0.10 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Surfactants (MBAS) -- 0.161 mg/L WETCHEM2 0.05 0.03 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 pH (pH units) -- 8.09 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Bicarbonate (as CaCO3) -- 152 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Carbonate (as CaCO3) 786-19-6 12.0 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Total Alkalinity -- 164 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Anions Total (meq/L) -- 28.7 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Cations Total (meq/L) -- 27.9 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Ion Balance (percent difference) -- 1.41 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Chloride (Cl), Total 16887-00-6 743 mg/L WETCHEM2 1.00 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Conductivity (umhos/cm @77F) -- 3060 mg/L WETCHEM2 10.0 2.5 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Fluoride, Total 16984-48-8 0.250 mg/L WETCHEM2 0.20 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Hardness (Ca,Mg) as CaCO3 HARDNESS 468 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Nitrate as Nitrogen 14797-55-8 1.90 mg/L WETCHEM2 0.10 0.01 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Nitrite as Nitrogen 14797-65-0 0.028 mg/L WETCHEM2 0.02 0.01 1
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SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 pH (pH units) -- 8.17 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Sulfate 14808-79-8 209 mg/L WETCHEM2 10.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Surfactants (MBAS) -- 0.156 mg/L WETCHEM2 0.05 0.03 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Total Dissolved Solids 10-33-3 2100 mg/L WETCHEM2 10.0 5.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Aluminum 7429-90-5 0.077 mg/L WETCHEM2 J 0.10 0.05 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Calcium 7440-70-2 62.5 mg/L WETCHEM2 0.10 0.05 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Copper 7440-50-8 0.014 mg/L WETCHEM2 J 0.02 0.01 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Iron 7439-89-6 0.066 mg/L WETCHEM2 0.02 0.01 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Magnesium 7439-95-4 62.4 mg/L WETCHEM2 0.10 0.02 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Manganese 7439-96-5 0.027 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Potassium 7440-09-7 19.4 mg/L WETCHEM2 0.20 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Sodium 7440-23-5 440 mg/L WETCHEM2 0.50 0.10 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 1/7/2010 1/7/2010 Zinc 7440-66-6 0.066 mg/L WETCHEM2 0.02 0.01 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/5/2010 1/11/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/5/2010 1/11/2010 Coliform, total -- 50000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/5/2010 1/11/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/5/2010 1/11/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/5/2010 1/11/2010 Coliform, fecal -- 700

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/5/2010 1/11/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 1/5/2010 1/11/2010 Fecal Enterococci

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 1/5/2010 1/11/2010 Fecal Enterococci 220

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 1/5/2010 1/11/2010 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
01/05/10

Method 
Blank    55461        MBAQ 1/5/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 1/5/2010 1/5/2010 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Influent    55461 55461.01 1/5/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 1/5/2010 1/5/2010 Color COLOR 26.0 Color Units ORG-4 1.0 1.0 1

SMURRF-
01/05/10

SMURRF- 
Effluent    55461 55461.02 1/5/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 1/5/2010 1/5/2010 Color COLOR 20.0 Color Units ORG-4 1.0 1.0 1

SMURRF-
01/12/10

Method 
Blank    55517        MBAQ 1/12/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/12/2010 1/12/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
01/12/10

SMURRF- 
Influent    55517 55517.01 1/12/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/12/2010 1/12/2010 Turbidity -- 1.83 NTU WETCHEM1 1.0 0.5 1

SMURRF-
01/12/10

SMURRF- 
Effluent    55517 55517.02 1/12/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/12/2010 1/12/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
01/12/10

Method 
Blank    55517        MBAQ 1/12/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/12/2010 1/18/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
01/12/10

SMURRF- 
Influent    55517 55517.01 1/12/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/12/2010 1/18/2010 Coliform, total -- 16000

MPN/100 
mL NONE 1.1 1.1 1
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SMURRF-
01/12/10

SMURRF- 
Effluent    55517 55517.02 1/12/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/12/2010 1/14/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
01/12/10

Method 
Blank    55517        MBAQ 1/12/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/12/2010 1/18/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
01/12/10

SMURRF- 
Influent    55517 55517.01 1/12/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/12/2010 1/18/2010 Coliform, fecal -- 500

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
01/12/10

SMURRF- 
Effluent    55517 55517.02 1/12/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/12/2010 1/14/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
01/28/10

Method 
Blank    55700        MBAQ 1/28/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/28/2010 1/28/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
01/28/10

SMURRF- 
Influent    55700 55700.01 1/28/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/28/2010 1/28/2010 Turbidity -- 4.10 NTU WETCHEM1 1.0 0.5 1

SMURRF-
01/28/10

SMURRF- 
Effluent    55700 55700.02 1/28/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 1/28/2010 1/28/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
01/28/10

Method 
Blank    55700        MBAQ 1/28/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/28/2010 2/2/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
01/28/10

SMURRF- 
Influent    55700 55700.01 1/28/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/28/2010 2/2/2010 Coliform, total -- 7000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
01/28/10

SMURRF- 
Effluent    55700 55700.02 1/28/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 1/28/2010 1/30/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
01/28/10

Method 
Blank    55700        MBAQ 1/28/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/28/2010 2/2/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
01/28/10

SMURRF- 
Influent    55700 55700.01 1/28/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/28/2010 2/2/2010 Coliform, fecal -- 300

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
01/28/10

SMURRF- 
Effluent    55700 55700.02 1/28/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 1/28/2010 1/30/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1
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SMURRF-
02/04/10

Method 
Blank    55794        MBAQ 2/4/2010 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 2/4/2010 2/4/2010 Specific conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1

SMURRF-
02/04/10

SMURRF- 
Influent 55794 55794 01 2/4/2010 Aqueous

Conductance, Specific 
Conductance (at 25 Deg C) 120 1 MAIN 2/4/2010 2/4/2010 Specific conductance 1660 umhos/cm WETCHEM1 10 0 5 0 102/04/10 Influent    55794 55794.01 2/4/2010 Aqueous Conductance (at 25 Deg. C) 120.1 MAIN 2/4/2010 2/4/2010 Specific conductance -- 1660 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
02/04/10

SMURRF- 
Effluent    55794 55794.02 2/4/2010 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 2/4/2010 2/4/2010 Specific conductance -- 2450 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
02/04/10

Method 
Blank    55794        MBAQ 2/4/2010 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 2/4/2010 2/4/2010 pH PHSOIL pH unit WETCHEM1 UNA 0.01 0.01 1Q q ) p p

SMURRF-
02/04/10

SMURRF- 
Influent    55794 55794.01 2/4/2010 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 2/4/2010 2/4/2010 pH PHSOIL 8.32 pH unit WETCHEM1 0.01 0.01 1

SMURRF-
02/04/10

SMURRF- 
Effluent    55794 55794.02 2/4/2010 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 2/4/2010 2/4/2010 pH PHSOIL 8.31 pH unit WETCHEM1 0.01 0.01 1

SMURRF Method Total Dissolved SolidsSMURRF-
02/04/10

Method 
Blank    55794        MBAQ 2/4/2010 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 2/4/2010 2/4/2010 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1

SMURRF-
02/04/10

SMURRF- 
Influent    55794 55794.01 2/4/2010 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 2/4/2010 2/4/2010 Total Dissolved Solids 10-33-3 1100 mg/L WETCHEM1 10.0 5.0 1

SMURRF- SMURRF- Total Dissolved Solids, SMURRF
02/04/10

SMURRF  
Effluent    55794 55794.02 2/4/2010 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 2/4/2010 2/4/2010 Total Dissolved Solids 10-33-3 1640 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
02/04/10

Method 
Blank    55794        MBAQ 2/4/2010 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 2/10/2010 2/10/2010 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
02/04/10

SMURRF- 
Influent    55794 55794.01 2/4/2010 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 2/10/2010 2/10/2010 Total Suspended Solids (TSS) TSS 32.0 mg/L WETCHEM1 5.00 0.50 1

SMURRF- SMURRF- Residue, Non-Filterable, SMURRF
02/04/10

SMURRF  
Effluent    55794 55794.02 2/4/2010 Aqueous

Residue, Non Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 2/10/2010 2/10/2010 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
02/04/10

Method 
Blank    55794        MBAQ 2/4/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 2/8/2010 2/9/2010 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
02/04/10

SMURRF- 
I fl t 55794 55794 01 2/4/2010 A Oil d G G i t i 1664 MAIN 2/8/2010 2/9/2010 Oil d G OILGREASE ND /L ORG 2 U 1 0 0 5 102/04/10 Influent    55794 55794.01 2/4/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 2/8/2010 2/9/2010 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
02/04/10

SMURRF- 
Effluent    55794 55794.02 2/4/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 2/8/2010 2/9/2010 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
02/04/10

Method 
Blank 55794 MBAQ 2/4/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/4/2010 2/4/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 102/04/10 Blank    55794        MBAQ 2/4/2010 Aqueous (EPA/600/4-79-020) 180.1 MAIN 2/4/2010 2/4/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
02/04/10

SMURRF- 
Influent    55794 55794.01 2/4/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/4/2010 2/4/2010 Turbidity -- 50.1 NTU WETCHEM1 1.0 0.5 1

SMURRF-
02/04/10

SMURRF- 
Effluent    55794 55794.02 2/4/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/4/2010 2/4/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
02/04/10

Method 
Blank    55794        MBAQ 2/4/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/4/2010 2/10/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
02/04/10

SMURRF- 
Influent    55794 55794.01 2/4/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/4/2010 2/10/2010 Coliform, total -- 24000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- SMURRF- Coliforms total by Standard MPN/100SMURRF-
02/04/10

SMURRF- 
Effluent    55794 55794.02 2/4/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/4/2010 2/6/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
02/04/10

Method 
Blank    55794        MBAQ 2/4/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/4/2010 2/10/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- SMURRF- Fecal Coliform, by Standard MPN/100 
02/04/10 Influent    55794 55794.01 2/4/2010 Aqueous

y
Methods 20th Ed. SM-9221A-E MAIN 2/4/2010 2/10/2010 Coliform, fecal -- 130 mL NONE 1.1 1.1 1

SMURRF-
02/04/10

SMURRF- 
Effluent    55794 55794.02 2/4/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/4/2010 2/6/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
02/04/10

Method 
Blank 55794 MBAQ 2/4/2010 Aqueous

Fecal Enterococci by Standard 
Methods 20th ED SM 9230A B MAIN 2/4/2010 2/10/2010 Fecal Enterococci

MPN/100 
mL NONE UNA 1 1 1 1 102/04/10 Blank    55794        MBAQ 2/4/2010 Aqueous Methods, 20th ED. SM-9230A-B MAIN 2/4/2010 2/10/2010 Fecal Enterococci mL NONE UNA 1.1 1.1 1

SMURRF-
02/04/10

SMURRF- 
Influent    55794 55794.01 2/4/2010 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 2/4/2010 2/10/2010 Fecal Enterococci 34.0

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
02/04/10

SMURRF- 
Effluent    55794 55794.02 2/4/2010 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 2/4/2010 2/6/2010 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1q ,

SMURRF-
02/04/10

Method 
Blank    55794        MBAQ 2/4/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 2/4/2010 2/4/2010 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1

SMURRF-
02/04/10

SMURRF- 
Influent    55794 55794.01 2/4/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 2/4/2010 2/4/2010 Color COLOR 10.0 Color Units ORG-4 1.0 1.0 1
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SMURRF-
02/04/10

SMURRF- 
Effluent    55794 55794.02 2/4/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 2/4/2010 2/4/2010 Color COLOR 3.00 Color Units ORG-4 1.0 1.0 1

SMURRF-
02/09/10

Method 
Blank 55847 MBAQ 2/9/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4 79 020) 180 1 MAIN 2/9/2010 2/9/2010 Turbidity ND NTU WETCHEM1 U 1 0 0 5 102/09/10 Blank    55847        MBAQ 2/9/2010 Aqueous (EPA/600/4-79-020) 180.1 MAIN 2/9/2010 2/9/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
02/09/10

SMURRF- 
Influent    55847 55847.01 2/9/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/9/2010 2/9/2010 Turbidity -- 5.51 NTU WETCHEM1 1.0 0.5 1

SMURRF-
02/09/10

SMURRF- 
Effluent    55847 55847.02 2/9/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/9/2010 2/9/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1q ( ) y

SMURRF-
02/09/10

Method 
Blank    55847        MBAQ 2/9/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/9/2010 2/15/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
02/09/10

SMURRF- 
Influent    55847 55847.01 2/9/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/9/2010 2/15/2010 Coliform, total -- 3500000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF SMURRF Coliforms total by Standard MPN/100SMURRF-
02/09/10

SMURRF- 
Effluent    55847 55847.02 2/9/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/9/2010 2/11/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
02/09/10

Method 
Blank    55847        MBAQ 2/9/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/9/2010 2/15/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- SMURRF- Fecal Coliform, by Standard MPN/100 SMURRF
02/09/10

SMURRF  
Influent    55847 55847.01 2/9/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/9/2010 2/15/2010 Coliform, fecal -- 2800

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
02/09/10

SMURRF- 
Effluent    55847 55847.02 2/9/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/9/2010 2/11/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
02/18/10

Method 
Bl k 55962 MBAQ 2/18/2010 A

Turbidity, Nephelometric 
(EPA/600/4 79 020) 180 1 MAIN 2/18/2010 2/18/2010 T bidit ND NTU WETCHEM1 U 1 0 0 5 102/18/10 Blank    55962        MBAQ 2/18/2010 Aqueous (EPA/600/4-79-020) 180.1 MAIN 2/18/2010 2/18/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
02/18/10

SMURRF- 
Influent    55962 55962.01 2/18/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/18/2010 2/18/2010 Turbidity -- 6.20 NTU WETCHEM1 1.0 0.5 1

SMURRF-
02/18/10

SMURRF- 
Effluent    55962 55962.02 2/18/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/18/2010 2/18/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 102/18/10 Effluent    55962 55962.02 2/18/2010 Aqueous (EPA/600/4 79 020) 180.1 MAIN 2/18/2010 2/18/2010 Turbidity ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
02/18/10

Method 
Blank    55962        MBAQ 2/18/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/18/2010 2/25/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
02/18/10

SMURRF- 
Influent    55962 55962.01 2/18/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/18/2010 2/25/2010 Coliform, total -- 3000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF SMURRF C lif t t l b St d d MPN/100SMURRF-
02/18/10

SMURRF- 
Effluent    55962 55962.02 2/18/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/18/2010 2/25/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
02/18/10

Method 
Blank    55962        MBAQ 2/18/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/18/2010 2/25/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- SMURRF- Fecal Coliform, by Standard MPN/100SMURRF-
02/18/10

SMURRF- 
Influent    55962 55962.01 2/18/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/18/2010 2/25/2010 Coliform, fecal -- 230

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
02/18/10

SMURRF- 
Effluent    55962 55962.02 2/18/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/18/2010 2/25/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- Method Turbidity, Nephelometric 
02/23/10 Blank    56002        MBAQ 2/23/2010 Aqueous (EPA/600/4-79-020) 180.1 MAIN 2/23/2010 2/23/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1
SMURRF-
02/23/10

SMURRF- 
Influent    56002 56002.01 2/23/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 2/23/2010 2/23/2010 Turbidity -- 5.66 NTU WETCHEM1 1.0 0.5 1

SMURRF-
02/23/10

SMURRF- 
Effluent 56002 56002 02 2/23/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180 1 MAIN 2/23/2010 2/23/2010 Turbidity -- ND NTU WETCHEM1 U 1 0 0 5 102/23/10 Effluent    56002 56002.02 2/23/2010 Aqueous (EPA/600/4-79-020) 180.1 MAIN 2/23/2010 2/23/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
02/23/10

Method 
Blank    56002        MBAQ 2/23/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/23/2010 2/25/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
02/23/10

SMURRF- 
Influent    56002 56002.01 2/23/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/23/2010 2/28/2010 Coliform, total -- 8000

MPN/100 
mL NONE 1.1 1.1 1q

SMURRF-
02/23/10

SMURRF- 
Effluent    56002 56002.02 2/23/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 2/23/2010 2/25/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
02/23/10

Method 
Blank    56002        MBAQ 2/23/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/23/2010 2/25/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF SMURRF Fecal Coliform by Standard MPN/100SMURRF-
02/23/10

SMURRF- 
Influent    56002 56002.01 2/23/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/23/2010 2/28/2010 Coliform, fecal -- 1300

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
02/23/10

SMURRF- 
Effluent    56002 56002.02 2/23/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 2/23/2010 2/25/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1
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SMURRF-
03/02/10

Method 
Blank    56102        MBAQ 3/2/2010 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 3/2/2010 3/2/2010 Specific conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1

SMURRF-
03/02/10

SMURRF- 
Influent    56102 56102.01 3/2/2010 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 3/2/2010 3/2/2010 Specific conductance -- 1260 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
03/02/10

SMURRF- 
Effluent    56102 56102.02 3/2/2010 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 3/2/2010 3/2/2010 Specific conductance -- 1350 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
03/02/10

Method 
Blank    56102        MBAQ 3/2/2010 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 3/2/2010 3/2/2010 pH PHSOIL pH unit WETCHEM1 UNA 0.01 0.01 1

SMURRF-
03/02/10

SMURRF- 
Influent    56102 56102.01 3/2/2010 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 3/2/2010 3/2/2010 pH PHSOIL 8.29 pH unit WETCHEM1 0.01 0.01 1

SMURRF-
03/02/10

SMURRF- 
Effluent    56102 56102.02 3/2/2010 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 3/2/2010 3/2/2010 pH PHSOIL 8.10 pH unit WETCHEM1 0.01 0.01 1

SMURRF-
03/02/10

Method 
Blank    56102        MBAQ 3/2/2010 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 3/8/2010 3/9/2010 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1

SMURRF-
03/02/10

SMURRF- 
Influent    56102 56102.01 3/2/2010 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 3/8/2010 3/9/2010 Total Dissolved Solids 10-33-3 729 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
03/02/10

SMURRF- 
Effluent    56102 56102.02 3/2/2010 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 3/8/2010 3/9/2010 Total Dissolved Solids 10-33-3 741 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
03/02/10

Method 
Blank    56102        MBAQ 3/2/2010 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 3/4/2010 3/4/2010 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
03/02/10

SMURRF- 
Influent    56102 56102.01 3/2/2010 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 3/4/2010 3/4/2010 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
03/02/10

SMURRF- 
Effluent    56102 56102.02 3/2/2010 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 3/4/2010 3/4/2010 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
03/02/10

Method 
Blank    56102        MBAQ 3/2/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 3/3/2010 3/4/2010 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
03/02/10

SMURRF- 
Influent    56102 56102.01 3/2/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 3/3/2010 3/4/2010 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
03/02/10

SMURRF- 
Effluent    56102 56102.02 3/2/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 3/3/2010 3/4/2010 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
03/02/10

Method 
Blank    56102        MBAQ 3/2/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/2/2010 3/2/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
03/02/10

SMURRF- 
Influent    56102 56102.01 3/2/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/2/2010 3/2/2010 Turbidity -- 5.07 NTU WETCHEM1 1.0 0.5 1

SMURRF-
03/02/10

SMURRF- 
Effluent    56102 56102.02 3/2/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/2/2010 3/2/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
03/02/10

Method 
Blank    56102        MBAQ 3/2/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/2/2010 3/8/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
03/02/10

SMURRF- 
Influent    56102 56102.01 3/2/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/2/2010 3/8/2010 Coliform, total -- 90000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
03/02/10

SMURRF- 
Effluent    56102 56102.02 3/2/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/2/2010 3/4/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
03/02/10

Method 
Blank    56102        MBAQ 3/2/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/2/2010 3/8/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
03/02/10

SMURRF- 
Influent    56102 56102.01 3/2/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/2/2010 3/8/2010 Coliform, fecal -- 5000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
03/02/10

SMURRF- 
Effluent    56102 56102.02 3/2/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/2/2010 3/4/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
03/02/10

Method 
Blank    56102        MBAQ 3/2/2010 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 3/2/2010 3/8/2010 Fecal Enterococci

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
03/02/10

SMURRF- 
Influent    56102 56102.01 3/2/2010 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 3/2/2010 3/8/2010 Fecal Enterococci 1600

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
03/02/10

SMURRF- 
Effluent    56102 56102.02 3/2/2010 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 3/2/2010 3/4/2010 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
03/02/10

Method 
Blank    56102        MBAQ 3/2/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 3/2/2010 3/2/2010 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1

SMURRF-
03/02/10

SMURRF- 
Influent    56102 56102.01 3/2/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 3/2/2010 3/2/2010 Color COLOR 18.0 Color Units ORG-4 1.0 1.0 1
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SMURRF-
03/02/10

SMURRF- 
Effluent    56102 56102.02 3/2/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 3/2/2010 3/2/2010 Color COLOR 2.00 Color Units ORG-4 1.0 1.0 1

SMURRF-
03/09/10

Method 
Blank    56213        MBAQ 3/9/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/9/2010 3/9/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
03/09/10

SMURRF- 
Influent    56213 56213.01 3/9/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/9/2010 3/9/2010 Turbidity -- 2.82 NTU WETCHEM1 1.0 0.5 1

SMURRF-
03/09/10

SMURRF- 
Effuent    56213 56213.02 3/9/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/9/2010 3/9/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
03/09/10

Method 
Blank    56213        MBAQ 3/9/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/9/2010 3/13/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
03/09/10

SMURRF- 
Influent    56213 56213.01 3/9/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/9/2010 3/13/2010 Coliform, total -- 30000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
03/09/10

SMURRF- 
Effuent    56213 56213.02 3/9/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/9/2010 3/11/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
03/09/10

Method 
Blank    56213        MBAQ 3/9/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/9/2010 3/13/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
03/09/10

SMURRF- 
Influent    56213 56213.01 3/9/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/9/2010 3/13/2010 Coliform, fecal -- 300

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
03/09/10

SMURRF- 
Effuent    56213 56213.02 3/9/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/9/2010 3/11/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
03/16/10

Method 
Blank    56308        MBAQ 3/16/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/16/2010 3/16/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
03/16/10

SMURRF- 
Influent    56308 56308.01 3/16/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/16/2010 3/16/2010 Turbidity -- 2.55 NTU WETCHEM1 1.0 0.5 1

SMURRF-
03/16/10

SMURRF- 
Effluent    56308 56308.02 3/16/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/16/2010 3/16/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
03/16/10

Method 
Blank    56308        MBAQ 3/16/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/16/2010 3/22/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
03/16/10

SMURRF- 
Influent    56308 56308.01 3/16/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/16/2010 3/22/2010 Coliform, total -- 3000

MPN/100 
mL NONE 2.0 2.0 1

SMURRF-
03/16/10

SMURRF- 
Effluent    56308 56308.02 3/16/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/16/2010 3/20/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
03/16/10

Method 
Blank    56308        MBAQ 3/16/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/16/2010 3/22/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
03/16/10

SMURRF- 
Influent    56308 56308.01 3/16/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/16/2010 3/22/2010 Coliform, fecal -- 70.0

MPN/100 
mL NONE 2.0 2.0 1

SMURRF-
03/16/10

SMURRF- 
Effluent    56308 56308.02 3/16/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/16/2010 3/22/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
03/23/10

Method 
Blank    56391        MBAQ 3/23/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/23/2010 3/23/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
03/23/10

SMURRF- 
Influent    56391 56391.01 3/23/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/23/2010 3/23/2010 Turbidity -- 18.3 NTU WETCHEM1 1.0 0.5 1

SMURRF-
03/23/10

SMURRF- 
Effluent    56391 56391.02 3/23/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 3/23/2010 3/23/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
03/23/10

Method 
Blank    56391        MBAQ 3/23/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/23/2010 3/29/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
03/23/10

SMURRF- 
Influent    56391 56391.01 3/23/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/23/2010 3/29/2010 Coliform, total -- 30000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
03/23/10

SMURRF- 
Effluent    56391 56391.02 3/23/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 3/23/2010 3/25/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
03/23/10

Method 
Blank    56391        MBAQ 3/23/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/23/2010 3/29/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
03/23/10

SMURRF- 
Influent    56391 56391.01 3/23/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/23/2010 3/29/2010 Coliform, fecal -- 1700

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
03/23/10

SMURRF- 
Effluent    56391 56391.02 3/23/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 3/23/2010 3/25/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1
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SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 4/2/2010 4/2/2010 Specific conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1

SMURRF-
04/01/10

SMURRF- 
Influent 56489 56489 01 4/1/2010 Aqueous

Conductance, Specific 
Conductance (at 25 Deg C) 120 1 MAIN 4/2/2010 4/2/2010 Specific conductance 1370 umhos/cm WETCHEM1 10 0 5 0 104/01/10 Influent    56489 56489.01 4/1/2010 Aqueous Conductance (at 25 Deg. C) 120.1 MAIN 4/2/2010 4/2/2010 Specific conductance -- 1370 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 4/1/2010 4/1/2010 pH PHSOIL pH unit WETCHEM1 UNA 0.01 0.01 1

SMURRF-
04/01/10

SMURRF- 
Influent    56489 56489.01 4/1/2010 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 4/1/2010 4/1/2010 pH PHSOIL 7.70 pH unit WETCHEM1 0.01 0.01 1q ) p p

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 4/1/2010 4/2/2010 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1

SMURRF-
04/01/10

SMURRF- 
Influent    56489 56489.01 4/1/2010 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 4/1/2010 4/2/2010 Total Dissolved Solids 10-33-3 889 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 4/5/2010 4/5/2010 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF- SMURRF- Residue, Non-Filterable, SMURRF
04/01/10

SMURRF  
Influent    56489 56489.01 4/1/2010 Aqueous

Residue, Non Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 4/5/2010 4/5/2010 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 4/5/2010 4/5/2010 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF M th dSMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 4/5/2010 4/6/2010 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
04/01/10

SMURRF- 
Influent    56489 56489.01 4/1/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 4/5/2010 4/6/2010 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF- SMURRF- SMURRF
04/01/10

SMURRF  
Effluent    56489 56489.02 4/1/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 4/5/2010 4/6/2010 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 4/1/2010 4/1/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
04/01/10

SMURRF- 
I fl t 56489 56489 01 4/1/2010 A

Turbidity, Nephelometric 
(EPA/600/4 79 020) 180 1 MAIN 4/1/2010 4/1/2010 T bidit 4 03 NTU WETCHEM1 1 0 0 5 104/01/10 Influent    56489 56489.01 4/1/2010 Aqueous (EPA/600/4-79-020) 180.1 MAIN 4/1/2010 4/1/2010 Turbidity -- 4.03 NTU WETCHEM1 1.0 0.5 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 4/1/2010 4/1/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
04/01/10

Method 
Blank 56489 MBAQ 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous Metals) 200PPM MAIN 4/6/2010 4/8/2010 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF- Method Priority Pollutant Metals (13SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Copper 7440-50-8 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF- Method Priority Pollutant Metals (13 
04/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous

y (
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
04/01/10

Method 
Blank 56489 MBAQ 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Selenium 7782 49 2 ND mg/L DEFINORG U 0 10 0 05 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous Metals) 200PPM MAIN 4/6/2010 4/8/2010 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1q ) g

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Zinc 7440-66-6 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1
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SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
04/01/10

SMURRF- 
Effluent 56489 56489 02 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Beryllium 7440 41 7 ND mg/L DEFINORG U 0 05 0 01 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous Metals) 200PPM MAIN 4/6/2010 4/8/2010 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1q ) g

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Copper 7440-50-8 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF SMURRF Priority Pollutant Metals (13SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF- SMURRF- Priority Pollutant Metals (13 SMURRF
04/01/10

SMURRF  
Effluent    56489 56489.02 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
04/01/10

SMURRF- 
Effl t 56489 56489 02 4/1/2010 A

Priority Pollutant Metals (13 
M t l ) 200PPM MAIN 4/6/2010 4/8/2010 Th lli 7440 28 0 ND /L DEFINORG U 0 10 0 05 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous Metals) 200PPM MAIN 4/6/2010 4/8/2010 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 4/6/2010 4/8/2010 Zinc 7440-66-6 0.023 mg/L DEFINORG J 0.05 0.01 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous PCBs 508 MAIN 4/5/2010 4/9/2010 Aroclor 1016 (PCB 1016) 12674 11 2 ND ug/L ORG 2 U 0.10 0.10 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF M th d Chl i t d P ti id dSMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- Method Chlorinated Pesticides andSMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- Method Chlorinated Pesticides and 
04/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous PCBs 508 MAIN 4/5/2010 4/9/2010 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1
SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
04/01/10

Method 
Blank 56489 MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 4 4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0 020 0 020 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous PCBs 508 MAIN 4/5/2010 4/9/2010 4,4 -DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010

alpha-Hexachlorocyclohexane (Alpha-
BHC) 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1q ) g

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010

beta-Hexachlorocyclohexane (Betta-
BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF Method Chlorinated Pesticides andSMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010

delta-Hexachlorocyclohexane (Delta-
BHC) 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method Chlorinated Pesticides and 
04/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous PCBs 508 MAIN 4/5/2010 4/9/2010 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1
SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1
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SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
04/01/10

Method 
Blank 56489 MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Endosulfan sulfate 1031 07 8 ND ug/L ORG 2 U 0 050 0 050 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous PCBs 508 MAIN 4/5/2010 4/9/2010 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1Q q y g

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010

gamma-Hexachlorocyclohexane 
(Gamma-BHC, Lindane) 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF Method Chlorinated Pesticides andSMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF- Method Chlorinated Pesticides and SMURRF
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
04/01/10

Method 
Bl k 56489 MBAQ 4/1/2010 A

Chlorinated Pesticides and 
PCB 508 MAIN 4/5/2010 4/9/2010 M th hl 72 43 5 ND /L ORG 2 U 10 10 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous PCBs 508 MAIN 4/5/2010 4/9/2010 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous PCBs 508 MAIN 4/5/2010 4/9/2010 Toxaphene 8001 35 2 ND ug/L ORG 2 U 1.0 1.0 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1

SMURRF SMURRF Chl i t d P ti id d l h H hl l h (Al hSMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010

alpha-Hexachlorocyclohexane (Alpha-
BHC) 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010

beta-Hexachlorocyclohexane (Betta-
BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF- SMURRF- Chlorinated Pesticides and gamma-HexachlorocyclohexaneSMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010

gamma-Hexachlorocyclohexane 
(Gamma-BHC, Lindane) 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- SMURRF- Chlorinated Pesticides and 
04/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous PCBs 508 MAIN 4/5/2010 4/9/2010 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1
SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
04/01/10

SMURRF- 
Effluent 56489 56489 02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 4 4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0 020 0 020 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous PCBs 508 MAIN 4/5/2010 4/9/2010 4,4 -DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1q g

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF SMURRF Chlorinated Pesticides andSMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF- SMURRF- Chlorinated Pesticides and 
04/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous PCBs 508 MAIN 4/5/2010 4/9/2010 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1
SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1
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SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1

SMURRF-
04/01/10

SMURRF- 
Effluent 56489 56489 02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Toxaphene 8001 35 2 ND ug/L ORG 2 U 1 0 1 0 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous PCBs 508 MAIN 4/5/2010 4/9/2010 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1q ( ) g

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF SMURRF Chlorinated Pesticides andSMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- SMURRF- Chlorinated Pesticides and SMURRF
04/01/10

SMURRF  
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010

delta-Hexachlorocyclohexane (Delta-
BHC) 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

SMURRF- 
Effl t 56489 56489 02 4/1/2010 A

Chlorinated Pesticides and 
PCB 508 MAIN 4/5/2010 4/9/2010 E d i k t 53494 70 5 ND /L ORG 2 U 0 02 0 02 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous PCBs 508 MAIN 4/5/2010 4/9/2010 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous PCBs 508 MAIN 4/5/2010 4/9/2010 Chlorothalonil 1897 45 6 ND ug/L ORG 2 U 5.0 5.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF SMURRF Chl i t d P ti id dSMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 4/5/2010 4/9/2010 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010

2,4,5-T (2,4,5-Trichlorophenoxyacetic 
acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF- Method Chlorinated Herbicides bySMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method Chlorinated Herbicides by 
04/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
04/01/10

Method 
Blank 56489 MBAQ 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515 3 MAIN 4/5/2010 4/15/2010 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0 50 0 50 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1q p g

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1

SMURRF Method Chlorinated Herbicides bySMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method Chlorinated Herbicides by 
04/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous

y
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1
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SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

SMURRF- 
Effluent 56489 56489 02 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515 3 MAIN 4/5/2010 4/15/2010 Bentazon 25057 89 0 ND ug/L ORG 2 U 2 0 2 0 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1q , g

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1

SMURRF SMURRF Chlorinated Herbicides bySMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1

SMURRF- SMURRF- Chlorinated Herbicides by SMURRF
04/01/10

SMURRF  
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
04/01/10

SMURRF- 
Effl t 56489 56489 02 4/1/2010 A

Chlorinated Herbicides by 
GC/ECD 515 3 MAIN 4/5/2010 4/15/2010 Pi l 1918 02 1 ND /L ORG 2 U 1 0 1 0 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010

2,4,5-T (2,4,5-Trichlorophenoxyacetic 
acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 2,4,5 TP 93 72 1 ND ug/L ORG 2 U 0.20 0.20 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 4/5/2010 4/15/2010 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF M th d V l til O i C d bSMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds bySMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds by 
04/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank 56489 MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 4/13/2010 4/13/2010 1 2 3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0 50 0 25 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1q g

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010

1,2-Dibromo-3-chloropropane 
(DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF Method Volatile Organic Compounds bySMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds by 
04/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous

g p y
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1

Page 33 of 99

RB-AR49164



projid sampidno labprojid labsampid colldate matrix testgroup method submethod extrdate analdate analyte casnum result measure typeresult qualifiers pql mdl dilu_fact
SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank 56489 MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 4/13/2010 4/13/2010 1 3 Dichlorobenzene 541 73 1 ND ug/L ORG 2 U 0 50 0 25 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1Q q , g

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF Method Volatile Organic Compounds bySMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds by SMURRF
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Bl k 56489 MBAQ 4/1/2010 A

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 4/13/2010 4/13/2010 4 M th l 2 t (MIBK) 108 10 1 ND /L ORG 2 U 1 0 0 5 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 4-Methyl-2-pentanone (MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Benzene 71 43 2 ND ug/L ORG 2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Bromobenzene (Phenyl bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF M th d V l til O i C d bSMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Bromodichloromethane 75-27-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Bromoform (Tribromomethane) 75-25-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds bySMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Bromomethane (Methyl bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds by 
04/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank 56489 MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 4/13/2010 4/13/2010 Chloroethane 75-00-3 ND ug/L ORG-2 U 0 50 0 25 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Chloroform (Trichloromethane) 67-66-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Chloromethane (Methyl chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1q ( y ) g

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF Method Volatile Organic Compounds bySMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Dibromochloromethane 124-48-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds by 
04/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous

g p y
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1
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SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank 56489 MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 4/13/2010 4/13/2010 Isopropylbenzene 98 82 8 ND ug/L ORG 2 U 0 50 0 25 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 m,p-Xylenes 179601-23-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1Q q y y ( ) g

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF Method Volatile Organic Compounds bySMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds by SMURRF
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Bl k 56489 MBAQ 4/1/2010 A

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 4/13/2010 4/13/2010 B t lb 135 98 8 ND /L ORG 2 U 0 50 0 25 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 tert Butylbenzene 98 06 6 ND ug/L ORG 2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Toluene (Methyl benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF M th d V l til O i C d bSMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds bySMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF- Method Volatile Organic Compounds by 
04/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Trichlorotrifluoroethane (Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank 56489 MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 4/13/2010 4/13/2010 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0 50 0 25 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Total trihalomethane compounds TTHM ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Bromoform (Tribromomethane) 75-25-2 19.9 ug/L ORG-2 0.50 0.25 1q ( ) g

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF SMURRF Volatile Organic Compounds bySMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Bromobenzene (Phenyl bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- SMURRF- Volatile Organic Compounds by 
04/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous

g p y
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Bromodichloromethane 75-27-4 8.48 ug/L ORG-2 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Bromomethane (Methyl bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1
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SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
04/01/10

SMURRF- 
Effluent 56489 56489 02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 4/13/2010 4/13/2010 n Butylbenzene 104 51 8 ND ug/L ORG 2 U 0 50 0 25 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1q y g

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF SMURRF Volatile Organic Compounds bySMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- SMURRF- Volatile Organic Compounds by SMURRF
04/01/10

SMURRF  
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Chloroform (Trichloromethane) 67-66-3 4.09 ug/L ORG-2 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effl t 56489 56489 02 4/1/2010 A

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 4/13/2010 4/13/2010 Chl th (M th l hl id ) 74 87 3 ND /L ORG 2 U 0 50 0 25 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Chloromethane (Methyl chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 4 Chlorotoluene 106 43 4 ND ug/L ORG 2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010

1,2-Dibromo-3-chloropropane 
(DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF SMURRF V l til O i C d bSMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- SMURRF- Volatile Organic Compounds bySMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- SMURRF- Volatile Organic Compounds by 
04/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent 56489 56489 02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 4/13/2010 4/13/2010 1 2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0 50 0 25 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1q g

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF SMURRF Volatile Organic Compounds bySMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- SMURRF- Volatile Organic Compounds by 
04/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous

g p y
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1
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SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent 56489 56489 02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 4/13/2010 4/13/2010 Ethylbenzene 100 41 4 ND ug/L ORG 2 U 0 50 0 25 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1q g

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF SMURRF Volatile Organic Compounds bySMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 4-Methyl-2-pentanone (MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF- SMURRF- Volatile Organic Compounds by SMURRF
04/01/10

SMURRF  
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effl t 56489 56489 02 4/1/2010 A

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 4/13/2010 4/13/2010 P lb 103 65 1 ND /L ORG 2 U 0 50 0 25 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,1,1,2 Tetrachloroethane 630 20 6 ND ug/L ORG 2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF SMURRF V l til O i C d bSMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Toluene (Methyl benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- SMURRF- Volatile Organic Compounds bySMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- SMURRF- Volatile Organic Compounds by 
04/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent 56489 56489 02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 4/13/2010 4/13/2010 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1 0 0 5 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1q y g

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF SMURRF Volatile Organic Compounds bySMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- SMURRF- Volatile Organic Compounds by 
04/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous

g p y
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 m,p-Xylenes 179601-23-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Dibromochloromethane 124-48-1 17.9 ug/L ORG-2 0.50 0.25 1
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SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Trichlorotrifluoroethane (Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
04/01/10

SMURRF- 
Effluent 56489 56489 02 4/1/2010 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 4/13/2010 4/13/2010 Total trihalomethane compounds TTHM 50 4 ug/L ORG 2 0 50 0 25 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous GC/MS 524.2 MAIN 4/13/2010 4/13/2010 Total trihalomethane compounds TTHM 50.4 ug/L ORG-2 0.50 0.25 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

Method 
Blank 56489 MBAQ 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525 2 507 4/5/2010 4/7/2010 Bromacil 314 40 9 ND ug/L ORG 2 U 1 0 1 0 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

Method 
Bl k 56489 MBAQ 4/1/2010 A

Nitrogen and Phosphorus 
C t i i P ti id b GC/MS 525 2 507 4/5/2010 4/7/2010 Di th t 60 51 5 ND /L ORG 2 U 0 20 0 20 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

Method 
Bl k 56489 MBAQ 4/1/2010 A

Nitrogen and Phosphorus 
C t i i P ti id b GC/MS 525 2 507 4/5/2010 4/7/2010 M li t 2212 67 1 ND /L ORG 2 U 0 10 0 10 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- Method Nitrogen and Phosphorus 
04/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- SMURRF- Nitrogen and Phosphorus 
04/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous

g p
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF- SMURRF- Nitrogen and Phosphorus 
04/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous

g p
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1
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SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- SMURRF- Nitrogen and Phosphorus 
04/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous

g p
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- SMURRF- Nitrogen and Phosphorus SMURRF
04/01/10

SMURRF  
Effluent    56489 56489.02 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 4/5/2010 4/7/2010 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1
S i l til O i

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method 
Semivolatile Organic 
Compounds in Drinking Water SHORT SMURRF

04/01/10
Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1

S i l til O i
SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method
Semivolatile Organic 
Compounds in Drinking Water SHORTSMURRF-

04/01/10
Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method
Semivolatile Organic 
Compounds in Drinking Water SHORTSMURRF-

04/01/10
Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Bis(2-ethylhexyl) phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1q y ( y y ) p g

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF Method
Semivolatile Organic 
Compounds in Drinking Water SHORTSMURRF-

04/01/10
Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1q y y g

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1
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SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1

Semivolatile Organic
SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method 
Semivolatile Organic 
Compounds in Drinking Water SHORT 

04/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous
p g

by GC/MS 525.2 LIST 4/5/2010 4/7/2010 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1

Semivolatile Organic
SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method 
Semivolatile Organic 
Compounds in Drinking Water SHORT SMURRF

04/01/10
Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1

S i l til O i
SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method 
Semivolatile Organic 
Compounds in Drinking Water SHORT SMURRF

04/01/10
Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1

S i l til O i
SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- SMURRF-
Semivolatile Organic 
Compounds in Drinking Water SHORTSMURRF-

04/01/10
SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- SMURRF-
Semivolatile Organic 
Compounds in Drinking Water SHORTSMURRF-

04/01/10
SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1q y (g )p y g

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF SMURRF
Semivolatile Organic 
Compounds in Drinking Water SHORTSMURRF-

04/01/10
SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Bis(2-ethylhexyl) phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1q y ( y y ) p g

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1
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SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1

Semivolatile Organic
SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- SMURRF- 
Semivolatile Organic 
Compounds in Drinking Water SHORT 

04/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous
p g

by GC/MS 525.2 LIST 4/5/2010 4/7/2010 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1

Semivolatile Organic
SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- SMURRF- 
Semivolatile Organic 
Compounds in Drinking Water SHORT SMURRF

04/01/10
SMURRF  
Effluent    56489 56489.02 4/1/2010 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1

S i l til O i
SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- SMURRF- 
Semivolatile Organic 
Compounds in Drinking Water SHORT SMURRF

04/01/10
SMURRF  
Effluent    56489 56489.02 4/1/2010 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1

S i l til O i
SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 4/5/2010 4/7/2010 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method N-Methylcarbamoyloximes & N-SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF- Method N-Methylcarbamoyloximes & N-SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1q y y y g

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF Method N Methylcarbamoyloximes & NSMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1q y y y g

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1
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SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF- SMURRF- N-Methylcarbamoyloximes & N-
04/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous

y y
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF- SMURRF- N-Methylcarbamoyloximes & N-SMURRF
04/01/10

SMURRF  
Effluent    56489 56489.02 4/1/2010 Aqueous

N Methylcarbamoyloximes & N
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF- SMURRF- N-Methylcarbamoyloximes & N-SMURRF
04/01/10

SMURRF  
Effluent    56489 56489.02 4/1/2010 Aqueous

N Methylcarbamoyloximes & N
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 4/14/2010 4/14/2010 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1

SMURRF-
04/01/10

Method 
Blank 56489 MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Bicarbonate (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals MINERALS MAIN 4/1/2010 4/1/2010 Bicarbonate (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Carbonate (as CaCO3) 786-19-6 ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Total Alkalinity -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Anions Total (meq/L) -- mg/L WETCHEM2 UNA 0.01 0.01 1

SMURRF- Method GEN -SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Cations Total (meq/L) -- mg/L WETCHEM2 UNA 0.01 0.01 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Ion Balance (percent difference) -- mg/L WETCHEM2 UNA 0.01 0.01 1

SMURRF- Method GEN.-
04/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals MINERALS MAIN 4/1/2010 4/1/2010 Chloride (Cl), Total 16887-00-6 ND mg/L WETCHEM2 U 1.00 0.10 1
SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Conductivity (umhos/cm @77F) -- ND mg/L WETCHEM2 U 10.0 2.5 1

SMURRF-
04/01/10

Method 
Blank 56489 MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Fluoride Total 16984 48 8 ND mg/L WETCHEM2 U 0 20 0 10 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals MINERALS MAIN 4/1/2010 4/1/2010 Fluoride, Total 16984-48-8 ND mg/L WETCHEM2 U 0.20 0.10 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Hardness (Ca,Mg) as CaCO3 HARDNESS ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Nitrate as Nitrogen 14797-55-8 ND mg/L WETCHEM2 U 0.10 0.01 1q g g

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEM2 U 0.02 0.01 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 pH (pH units) -- mg/L WETCHEM2 UNA 0.01 0.01 1
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SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Sulfate 14808-79-8 ND mg/L WETCHEM2 U 10.0 1.0 1

SMURRF-
04/01/10

Method 
Blank 56489 MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Surfactants (MBAS) ND mg/L WETCHEM2 U 0 05 0 03 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals MINERALS MAIN 4/1/2010 4/1/2010 Surfactants (MBAS) -- ND mg/L WETCHEM2 U 0.05 0.03 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM2 U 10.0 5.0 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Aluminum 7429-90-5 ND mg/L WETCHEM2 U 0.10 0.05 1Q q g

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Calcium 7440-70-2 ND mg/L WETCHEM2 U 0.10 0.05 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Copper 7440-50-8 ND mg/L WETCHEM2 U 0.02 0.01 1

SMURRF Method GENSMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Iron 7439-89-6 ND mg/L WETCHEM2 U 0.02 0.01 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Magnesium 7439-95-4 ND mg/L WETCHEM2 U 0.10 0.02 1

SMURRF- Method GEN.-SMURRF
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.
MINERALS MAIN 4/1/2010 4/1/2010 Manganese 7439-96-5 ND mg/L WETCHEM2 U 0.01 0.01 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Potassium 7440-09-7 ND mg/L WETCHEM2 U 0.20 0.10 1

SMURRF-
04/01/10

Method 
Bl k 56489 MBAQ 4/1/2010 A G l Mi l

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 S di 7440 23 5 ND /L WETCHEM2 U 0 50 0 10 104/01/10 Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals MINERALS MAIN 4/1/2010 4/1/2010 Sodium 7440-23-5 ND mg/L WETCHEM2 U 0.50 0.10 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Zinc 7440-66-6 ND mg/L WETCHEM2 U 0.02 0.01 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Bicarbonate (as CaCO3) -- 152 mg/L WETCHEM2 2.0 1.0 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals MINERALS MAIN 4/1/2010 4/1/2010 Bicarbonate (as CaCO3) 152 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Carbonate (as CaCO3) 786-19-6 ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Total Alkalinity -- 152 mg/L WETCHEM2 2.0 1.0 1

SMURRF SMURRF GENSMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Chloride (Cl), Total 16887-00-6 100 mg/L WETCHEM2 1.00 0.10 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Conductivity (umhos/cm @77F) -- 925 mg/L WETCHEM2 10.0 2.5 1

SMURRF- SMURRF- GEN.-SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Hardness (Ca,Mg) as CaCO3 HARDNESS 275 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Nitrate as Nitrogen 14797-55-8 1.80 mg/L WETCHEM2 0.10 0.01 1

SMURRF- SMURRF- GEN.-
04/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals MINERALS MAIN 4/1/2010 4/1/2010 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEM2 U 0.02 0.01 1
SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Sulfate 14808-79-8 175 mg/L WETCHEM2 10.0 1.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent 56489 56489 02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Total Dissolved Solids 10-33-3 618 mg/L WETCHEM2 10 0 5 0 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals MINERALS MAIN 4/1/2010 4/1/2010 Total Dissolved Solids 10-33-3 618 mg/L WETCHEM2 10.0 5.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Aluminum 7429-90-5 0.056 mg/L WETCHEM2 J 0.10 0.05 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Calcium 7440-70-2 65.5 mg/L WETCHEM2 0.10 0.05 1q g

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Copper 7440-50-8 ND mg/L WETCHEM2 U 0.02 0.01 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Iron 7439-89-6 0.075 mg/L WETCHEM2 0.02 0.01 1

SMURRF SMURRF GENSMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Magnesium 7439-95-4 30.0 mg/L WETCHEM2 0.10 0.02 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Manganese 7439-96-5 ND mg/L WETCHEM2 U 0.01 0.01 1

SMURRF- SMURRF- GEN.-
04/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals MINERALS MAIN 4/1/2010 4/1/2010 Potassium 7440-09-7 3.70 mg/L WETCHEM2 0.20 0.10 1
SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Sodium 7440-23-5 89.1 mg/L WETCHEM2 0.50 0.10 1
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SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Zinc 7440-66-6 0.023 mg/L WETCHEM2 0.02 0.01 1

SMURRF-
04/01/10

SMURRF- 
Effluent 56489 56489 02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Cations Total (meq/L) 9 74 mg/L WETCHEM2 0 01 0 01 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals MINERALS MAIN 4/1/2010 4/1/2010 Cations Total (meq/L) -- 9.74 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Anions Total (meq/L) -- 9.66 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Ion Balance (percent difference) -- ND mg/L WETCHEM2 U 0.01 0.01 1q (p ) g

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Fluoride, Total 16984-48-8 0.350 mg/L WETCHEM2 0.20 0.10 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Surfactants (MBAS) -- ND mg/L WETCHEM2 U 0.05 0.03 1

SMURRF SMURRF GENSMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous General Minerals

GEN.-
MINERALS MAIN 4/1/2010 4/1/2010 pH (pH units) -- 7.99 mg/L WETCHEM2 0.01 0.01 1

SMURRF- Method Coliforms, total by Standard MPN/100 SMURRF
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/1/2010 4/7/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
04/01/10

SMURRF- 
Influent    56489 56489.01 4/1/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/1/2010 4/7/2010 Coliform, total -- 30000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
04/01/10

SMURRF- 
Effl t 56489 56489 02 4/1/2010 A

Coliforms, total by Standard 
M th d 20th Ed SM 9221A D MAIN 4/1/2010 4/3/2010 C lif t t l ND

MPN/100 
L NONE U 1 1 1 1 104/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous Methods 20th Ed. SM-9221A-D MAIN 4/1/2010 4/3/2010 Coliform, total -- ND mL NONE U 1.1 1.1 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/1/2010 4/7/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
04/01/10

SMURRF- 
Influent    56489 56489.01 4/1/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/1/2010 4/7/2010 Coliform, fecal -- 200

MPN/100 
mL NONE 1.1 1.1 104/01/10 Influent    56489 56489.01 4/1/2010 Aqueous Methods 20th Ed. SM 9221A E MAIN 4/1/2010 4/7/2010 Coliform, fecal 200 mL NONE 1.1 1.1 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/1/2010 4/3/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 4/1/2010 4/7/2010 Fecal Enterococci

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF SMURRF F l E t i b St d d MPN/100SMURRF-
04/01/10

SMURRF- 
Influent    56489 56489.01 4/1/2010 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 4/1/2010 4/7/2010 Fecal Enterococci 27.0

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
04/01/10

SMURRF- 
Effluent    56489 56489.02 4/1/2010 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 4/1/2010 4/3/2010 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- MethodSMURRF-
04/01/10

Method 
Blank    56489        MBAQ 4/1/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 4/1/2010 4/1/2010 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1

SMURRF-
04/01/10

SMURRF- 
Influent    56489 56489.01 4/1/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 4/1/2010 4/1/2010 Color COLOR 27.0 Color Units ORG-4 1.0 1.0 1

SMURRF- SMURRF- 
04/01/10 Effluent    56489 56489.02 4/1/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 4/1/2010 4/1/2010 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1
SMURRF-
04/06/10

Method 
Blank    56526        MBAQ 4/6/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 4/6/2010 4/6/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
04/06/10

SMURRF- 
Influent 56526 56526 01 4/6/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180 1 MAIN 4/6/2010 4/6/2010 Turbidity -- 9 91 NTU WETCHEM1 1 0 0 5 104/06/10 Influent    56526 56526.01 4/6/2010 Aqueous (EPA/600/4-79-020) 180.1 MAIN 4/6/2010 4/6/2010 Turbidity -- 9.91 NTU WETCHEM1 1.0 0.5 1

SMURRF-
04/06/10

SMURRF- 
Effluent    56526 56526.02 4/6/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 4/6/2010 4/6/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
04/06/10

Method 
Blank    56526        MBAQ 4/6/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/6/2010 4/12/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1q

SMURRF-
04/06/10

SMURRF- 
Influent    56526 56526.01 4/6/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/6/2010 4/12/2010 Coliform, total -- 110000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
04/06/10

SMURRF- 
Effluent    56526 56526.02 4/6/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/6/2010 4/9/2010 Coliform, total -- 4.60

MPN/100 
mL NONE 1.1 1.1 1

SMURRF Method Fecal Coliform by Standard MPN/100SMURRF-
04/06/10

Method 
Blank    56526        MBAQ 4/6/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/6/2010 4/12/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
04/06/10

SMURRF- 
Influent    56526 56526.01 4/6/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/6/2010 4/12/2010 Coliform, fecal -- 1100

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- SMURRF- Fecal Coliform, by Standard MPN/100 
04/06/10 Effluent    56526 56526.02 4/6/2010 Aqueous

, y
Methods 20th Ed. SM-9221A-E MAIN 4/6/2010 4/9/2010 Coliform, fecal -- ND mL NONE U 1.1 1.1 1

SMURRF-
04/15/10

Method 
Blank    56621        MBAQ 4/15/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 4/15/2010 4/15/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1
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SMURRF-
04/15/10

SMURRF- 
Influent    56621 56621.01 4/15/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 4/15/2010 4/15/2010 Turbidity -- 2.47 NTU WETCHEM1 1.0 0.5 1

SMURRF-
04/15/10

SMURRF- 
Effluent 56621 56621 02 4/15/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4 79 020) 180 1 MAIN 4/15/2010 4/15/2010 Turbidity ND NTU WETCHEM1 U 1 0 0 5 104/15/10 Effluent    56621 56621.02 4/15/2010 Aqueous (EPA/600/4-79-020) 180.1 MAIN 4/15/2010 4/15/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
04/15/10

Method 
Blank    56621        MBAQ 4/15/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/15/2010 4/21/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
04/15/10

SMURRF- 
Influent    56621 56621.01 4/15/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/15/2010 4/21/2010 Coliform, total -- 50000

MPN/100 
mL NONE 1.1 1.1 1q ,

SMURRF-
04/15/10

SMURRF- 
Effluent    56621 56621.02 4/15/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/15/2010 4/19/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
04/15/10

Method 
Blank    56621        MBAQ 4/15/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/15/2010 4/21/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF SMURRF Fecal Coliform by Standard MPN/100SMURRF-
04/15/10

SMURRF- 
Influent    56621 56621.01 4/15/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/15/2010 4/21/2010 Coliform, fecal -- 7000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
04/15/10

SMURRF- 
Effluent    56621 56621.02 4/15/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/15/2010 4/19/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- Method Turbidity, Nephelometric SMURRF
04/20/10

Method 
Blank    56667        MBAQ 4/20/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 4/20/2010 4/20/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
04/20/10

SMURRF- 
Influent    56667 56667.01 4/20/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 4/20/2010 4/20/2010 Turbidity -- 2.27 NTU WETCHEM1 1.0 0.5 1

SMURRF-
04/20/10

SMURRF- 
Effl t 56667 56667 02 4/20/2010 A

Turbidity, Nephelometric 
(EPA/600/4 79 020) 180 1 MAIN 4/20/2010 4/20/2010 T bidit ND NTU WETCHEM1 U 1 0 0 5 104/20/10 Effluent    56667 56667.02 4/20/2010 Aqueous (EPA/600/4-79-020) 180.1 MAIN 4/20/2010 4/20/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
04/20/10

Method 
Blank    56667        MBAQ 4/20/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/20/2010 4/23/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
04/20/10

SMURRF- 
Influent    56667 56667.01 4/20/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/20/2010 4/23/2010 Coliform, total -- 80000

MPN/100 
mL NONE 1.1 1.1 104/20/10 Influent    56667 56667.01 4/20/2010 Aqueous Methods 20th Ed. SM 9221A D MAIN 4/20/2010 4/23/2010 Coliform, total 80000 mL NONE 1.1 1.1 1

SMURRF-
04/20/10

SMURRF- 
Effluent    56667 56667.02 4/20/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/20/2010 4/24/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
04/20/10

Method 
Blank    56667        MBAQ 4/20/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/20/2010 4/23/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF SMURRF F l C lif b St d d MPN/100SMURRF-
04/20/10

SMURRF- 
Influent    56667 56667.01 4/20/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/20/2010 4/23/2010 Coliform, fecal -- 5000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
04/20/10

SMURRF- 
Effluent    56667 56667.02 4/20/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/20/2010 4/24/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- Method Turbidity, NephelometricSMURRF-
04/27/10

Method 
Blank    56749        MBAQ 4/27/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 4/27/2010 4/27/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
04/27/10

SMURRF- 
Influent    56749 56749.01 4/27/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 4/27/2010 4/27/2010 Turbidity -- 2.23 NTU WETCHEM1 1.0 0.5 1

SMURRF- SMURRF- Turbidity, Nephelometric 
04/27/10 Effluent    56749 56749.02 4/27/2010 Aqueous (EPA/600/4-79-020) 180.1 MAIN 4/27/2010 4/27/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1
SMURRF-
04/27/10

Method 
Blank    56749        MBAQ 4/27/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/27/2010 5/3/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
04/27/10

SMURRF- 
Influent 56749 56749 01 4/27/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed SM-9221A-D MAIN 4/27/2010 5/3/2010 Coliform total -- 80000

MPN/100 
mL NONE 1 1 1 1 104/27/10 Influent    56749 56749.01 4/27/2010 Aqueous Methods 20th Ed. SM-9221A-D MAIN 4/27/2010 5/3/2010 Coliform, total -- 80000 mL NONE 1.1 1.1 1

SMURRF-
04/27/10

SMURRF- 
Effluent    56749 56749.02 4/27/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 4/27/2010 4/29/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
04/27/10

Method 
Blank    56749        MBAQ 4/27/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/27/2010 5/3/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1q

SMURRF-
04/27/10

SMURRF- 
Influent    56749 56749.01 4/27/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/27/2010 5/3/2010 Coliform, fecal -- 30.0

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
04/27/10

SMURRF- 
Effluent    56749 56749.02 4/27/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 4/27/2010 4/29/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1
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SMURRF-
05/05/10

Method 
Blank    56861        MBAQ 5/5/2010 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 5/5/2010 5/5/2010 Specific conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1

SMURRF-
05/05/10

SMURRF- 
Influent    56861 56861.01 5/5/2010 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 5/5/2010 5/5/2010 Specific conductance -- 1820 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
05/05/10

SMURRF- 
Effluent    56861 56861.02 5/5/2010 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 5/5/2010 5/5/2010 Specific conductance -- 3130 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
05/05/10

Method 
Blank    56861        MBAQ 5/5/2010 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 5/5/2010 5/5/2010 pH PHSOIL pH unit WETCHEM1 UNA 0.01 0.01 1

SMURRF-
05/05/10

SMURRF- 
Influent    56861 56861.01 5/5/2010 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 5/5/2010 5/5/2010 pH PHSOIL 7.96 pH unit WETCHEM1 0.01 0.01 1

SMURRF-
05/05/10

SMURRF- 
Effluent    56861 56861.02 5/5/2010 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 5/5/2010 5/5/2010 pH PHSOIL 8.19 pH unit WETCHEM1 0.01 0.01 1

SMURRF-
05/05/10

Method 
Blank    56861        MBAQ 5/5/2010 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 5/7/2010 5/10/2010 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1

SMURRF-
05/05/10

SMURRF- 
Influent    56861 56861.01 5/5/2010 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 5/7/2010 5/10/2010 Total Dissolved Solids 10-33-3 1170 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
05/05/10

SMURRF- 
Effluent    56861 56861.02 5/5/2010 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 5/7/2010 5/10/2010 Total Dissolved Solids 10-33-3 2020 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
05/05/10

Method 
Blank    56861        MBAQ 5/5/2010 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 5/10/2010 5/10/2010 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
05/05/10

SMURRF- 
Influent    56861 56861.01 5/5/2010 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 5/10/2010 5/10/2010 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
05/05/10

SMURRF- 
Effluent    56861 56861.02 5/5/2010 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 5/10/2010 5/10/2010 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
05/05/10

Method 
Blank    56861        MBAQ 5/5/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 5/11/2010 5/12/2010 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
05/05/10

SMURRF- 
Influent    56861 56861.01 5/5/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 5/11/2010 5/12/2010 Oil and Grease OILGREASE 1.05 mg/L ORG-2 1.0 0.5 1

SMURRF-
05/05/10

SMURRF- 
Effluent    56861 56861.02 5/5/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 5/11/2010 5/12/2010 Oil and Grease OILGREASE 1.80 mg/L ORG-2 1.0 0.5 1

SMURRF-
05/05/10

Method 
Blank    56861        MBAQ 5/5/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/5/2010 5/5/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
05/05/10

SMURRF- 
Influent    56861 56861.01 5/5/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/5/2010 5/5/2010 Turbidity -- 1.61 NTU WETCHEM1 1.0 0.5 1

SMURRF-
05/05/10

SMURRF- 
Effluent    56861 56861.02 5/5/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/5/2010 5/5/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
05/05/10

Method 
Blank    56861        MBAQ 5/5/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 5/5/2010 5/11/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
05/05/10

SMURRF- 
Influent    56861 56861.01 5/5/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 5/5/2010 5/11/2010 Coliform, total -- 50000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
05/05/10

SMURRF- 
Effluent    56861 56861.02 5/5/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 5/5/2010 5/7/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
05/05/10

Method 
Blank    56861        MBAQ 5/5/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 5/5/2010 5/11/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
05/05/10

SMURRF- 
Influent    56861 56861.01 5/5/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 5/5/2010 5/11/2010 Coliform, fecal -- 3000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
05/05/10

SMURRF- 
Effluent    56861 56861.02 5/5/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 5/5/2010 5/7/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
05/05/10

Method 
Blank    56861        MBAQ 5/5/2010 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 5/5/2010 5/11/2010 Fecal Enterococci

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
05/05/10

SMURRF- 
Influent    56861 56861.01 5/5/2010 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 5/5/2010 5/11/2010 Fecal Enterococci 2300

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
05/05/10

SMURRF- 
Effluent    56861 56861.02 5/5/2010 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 5/5/2010 5/7/2010 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
05/05/10

Method 
Blank    56861        MBAQ 5/5/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 5/5/2010 5/5/2010 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1

SMURRF-
05/05/10

SMURRF- 
Influent    56861 56861.01 5/5/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 5/5/2010 5/5/2010 Color COLOR 24.0 Color Units ORG-4 1.0 1.0 1
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SMURRF-
05/05/10

SMURRF- 
Effluent    56861 56861.02 5/5/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 5/5/2010 5/5/2010 Color COLOR 17.0 Color Units ORG-4 1.0 1.0 1

SMURRF-
05/11/10

Method 
Blank    56929        MBAQ 5/11/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/11/2010 5/11/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
05/11/10

SMURRF- 
Influent    56929 56929.01 5/11/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/11/2010 5/11/2010 Turbidity -- 28.2 NTU WETCHEM1 1.0 0.5 1

SMURRF-
05/11/10

SMURRF- 
Effluent    56929 56929.02 5/11/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/11/2010 5/11/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
05/11/10

Method 
Blank    56929        MBAQ 5/11/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 5/11/2010 5/17/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
05/11/10

SMURRF- 
Influent    56929 56929.01 5/11/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 5/11/2010 5/17/2010 Coliform, total -- 50000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
05/11/10

SMURRF- 
Effluent    56929 56929.02 5/11/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 5/11/2010 5/13/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
05/11/10

Method 
Blank    56929        MBAQ 5/11/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 5/11/2010 5/17/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
05/11/10

SMURRF- 
Influent    56929 56929.01 5/11/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 5/11/2010 5/17/2010 Coliform, fecal -- 900

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
05/11/10

SMURRF- 
Effluent    56929 56929.02 5/11/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 5/11/2010 5/13/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
05/25/10

Method 
Blank    57090        MBAQ 5/25/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/25/2010 5/25/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
05/25/10

SMURRF- 
Influent    57090 57090.01 5/25/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/25/2010 5/25/2010 Turbidity -- 13.2 NTU WETCHEM1 1.0 0.5 1

SMURRF-
05/25/10

SMURRF- 
Effluent    57090 57090.02 5/25/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 5/25/2010 5/25/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
05/25/10

Method 
Blank    57090        MBAQ 5/25/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 5/25/2010 5/30/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
05/25/10

SMURRF- 
Influent    57090 57090.01 5/25/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 5/25/2010 5/30/2010 Coliform, total -- 70000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
05/25/10

SMURRF- 
Effluent    57090 57090.02 5/25/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 5/25/2010 5/29/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
05/25/10

Method 
Blank    57090        MBAQ 5/25/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 5/25/2010 5/30/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
05/25/10

SMURRF- 
Influent    57090 57090.01 5/25/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 5/25/2010 5/30/2010 Coliform, fecal -- 3000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
05/25/10

SMURRF- 
Effluent    57090 57090.02 5/25/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 5/25/2010 5/29/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1
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SMURRF-
06/02/10

Method 
Blank    57168        MBAQ 6/2/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/2/2010 6/2/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
06/02/10

SMURRF- 
Influent    57168 57168.01 6/2/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/2/2010 6/2/2010 Turbidity -- 3.13 NTU WETCHEM1 1.0 0.5 1

SMURRF-
06/02/10

SMURRF- 
Effluent    57168 57168.02 6/2/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/2/2010 6/2/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
06/02/10

Method 
Blank    57168        MBAQ 6/2/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/2/2010 6/6/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
06/02/10

SMURRF- 
Influent    57168 57168.01 6/2/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/2/2010 6/6/2010 Coliform, total -- 30000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
06/02/10

SMURRF- 
Effluent    57168 57168.02 6/2/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/2/2010 6/6/2010 Coliform, total -- 1.1

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
06/02/10

Method 
Blank    57168        MBAQ 6/2/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/2/2010 6/6/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
06/02/10

SMURRF- 
Influent    57168 57168.01 6/2/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/2/2010 6/6/2010 Coliform, fecal -- 1100

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
06/02/10

SMURRF- 
Effluent    57168 57168.02 6/2/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/2/2010 6/6/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
06/08/10

Method 
Blank    57212        MBAQ 6/8/2010 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 6/8/2010 6/8/2010 Specific conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1

SMURRF-
06/08/10

SMURRF- 
Influent    57212 57212.01 6/8/2010 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 6/8/2010 6/8/2010 Specific conductance -- 1080 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
06/08/10

SMURRF- 
Effluent    57212 57212.02 6/8/2010 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 6/8/2010 6/8/2010 Specific conductance -- 1140 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
06/08/10

Method 
Blank    57212        MBAQ 6/8/2010 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 6/8/2010 6/8/2010 pH PHSOIL pH unit WETCHEM1 UNA 0.01 0.01 1

SMURRF-
06/08/10

SMURRF- 
Influent    57212 57212.01 6/8/2010 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 6/8/2010 6/8/2010 pH PHSOIL 8.08 pH unit WETCHEM1 0.01 0.01 1

SMURRF-
06/08/10

SMURRF- 
Effluent    57212 57212.02 6/8/2010 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 6/8/2010 6/8/2010 pH PHSOIL 8.06 pH unit WETCHEM1 0.01 0.01 1

SMURRF-
06/08/10

Method 
Blank    57212        MBAQ 6/8/2010 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 6/8/2010 6/9/2010 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1

SMURRF-
06/08/10

SMURRF- 
Influent    57212 57212.01 6/8/2010 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 6/8/2010 6/9/2010 Total Dissolved Solids 10-33-3 722 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
06/08/10

SMURRF- 
Effluent    57212 57212.02 6/8/2010 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 6/8/2010 6/9/2010 Total Dissolved Solids 10-33-3 743 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
06/08/10

Method 
Blank    57212        MBAQ 6/8/2010 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 6/8/2010 6/9/2010 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
06/08/10

SMURRF- 
Influent    57212 57212.01 6/8/2010 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 6/8/2010 6/9/2010 Total Suspended Solids (TSS) TSS 9.00 mg/L WETCHEM1 5.00 0.50 1

SMURRF-
06/08/10

SMURRF- 
Effluent    57212 57212.02 6/8/2010 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 6/8/2010 6/9/2010 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
06/08/10

Method 
Blank    57212        MBAQ 6/8/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 6/8/2010 6/9/2010 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
06/08/10

SMURRF- 
Influent    57212 57212.01 6/8/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 6/8/2010 6/9/2010 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
06/08/10

SMURRF- 
Effluent    57212 57212.02 6/8/2010 Aqueous Oil and Grease, Gravimetric 1664 MAIN 6/8/2010 6/9/2010 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
06/08/10

Method 
Blank    57212        MBAQ 6/8/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/8/2010 6/8/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
06/08/10

SMURRF- 
Influent    57212 57212.01 6/8/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/8/2010 6/8/2010 Turbidity -- 10.5 NTU WETCHEM1 1.0 0.5 1

SMURRF-
06/08/10

SMURRF- 
Effluent    57212 57212.02 6/8/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/8/2010 6/8/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
06/08/10

Method 
Blank    57212        MBAQ 6/8/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/8/2010 6/12/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
06/08/10

SMURRF- 
Influent    57212 57212.01 6/8/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/8/2010 6/12/2010 Coliform, total -- 17000

MPN/100 
mL NONE 1.1 1.1 1
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SMURRF-
06/08/10

SMURRF- 
Effluent    57212 57212.02 6/8/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/8/2010 6/12/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
06/08/10

Method 
Blank    57212        MBAQ 6/8/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/8/2010 6/12/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
06/08/10

SMURRF- 
Influent    57212 57212.01 6/8/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/8/2010 6/12/2010 Coliform, fecal -- 5000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
06/08/10

SMURRF- 
Effluent    57212 57212.02 6/8/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/8/2010 6/12/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
06/08/10

Method 
Blank    57212        MBAQ 6/8/2010 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 6/8/2010 6/12/2010 Fecal Enterococci

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
06/08/10

SMURRF- 
Influent    57212 57212.01 6/8/2010 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 6/8/2010 6/12/2010 Fecal Enterococci 1600

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
06/08/10

SMURRF- 
Effluent    57212 57212.02 6/8/2010 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 6/8/2010 6/12/2010 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
06/08/10

Method 
Blank    57212        MBAQ 6/8/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 6/8/2010 6/8/2010 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1

SMURRF-
06/08/10

SMURRF- 
Influent    57212 57212.01 6/8/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 6/8/2010 6/8/2010 Color COLOR 27.0 Color Units ORG-4 1.0 1.0 1

SMURRF-
06/08/10

SMURRF- 
Effluent    57212 57212.02 6/8/2010 Aqueous Color (By Visual Comparison) SM2120-B MAIN 6/8/2010 6/8/2010 Color COLOR 8.00 Color Units ORG-4 1.0 1.0 1

SMURRF-
06/15/10

Method 
Blank    57286        MBAQ 6/15/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/15/2010 6/15/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
06/15/10

SMURRF-
Influent    57286 57286.01 6/15/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/15/2010 6/15/2010 Turbidity -- 6.40 NTU WETCHEM1 1.0 0.5 1

SMURRF-
06/15/10

SMURRF-
Effluent    57286 57286.02 6/15/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/15/2010 6/15/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
06/15/10

Method 
Blank    57286        MBAQ 6/15/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/15/2010 6/17/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
06/15/10

SMURRF-
Influent    57286 57286.01 6/15/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/15/2010 6/17/2010 Coliform, total -- 110000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
06/15/10

SMURRF-
Effluent    57286 57286.02 6/15/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/15/2010 6/20/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
06/15/10

Method 
Blank    57286        MBAQ 6/15/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/15/2010 6/17/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
06/15/10

SMURRF-
Influent    57286 57286.01 6/15/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/15/2010 6/17/2010 Coliform, fecal -- 1700

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
06/15/10

SMURRF-
Effluent    57286 57286.02 6/15/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/15/2010 6/20/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
06/22/10

Method 
Blank    57356        MBAQ 6/22/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/22/2010 6/22/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
06/22/10

SMURRF- 
Influent    57356 57356.01 6/22/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/22/2010 6/22/2010 Turbidity -- 5.58 NTU WETCHEM1 1.0 0.5 1

SMURRF-
06/22/10

SMURRF- 
Effluent    57356 57356.02 6/22/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/22/2010 6/22/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
06/22/10

Method 
Blank    57356        MBAQ 6/22/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/22/2010 6/27/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
06/22/10

SMURRF- 
Influent    57356 57356.01 6/22/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/22/2010 6/27/2010 Coliform, total -- 24000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
06/22/10

SMURRF- 
Effluent    57356 57356.02 6/22/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/22/2010 6/24/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
06/22/10

Method 
Blank    57356        MBAQ 6/22/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/22/2010 6/27/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
06/22/10

SMURRF- 
Influent    57356 57356.01 6/22/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/22/2010 6/27/2010 Coliform, fecal -- 2800

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
06/22/10

SMURRF- 
Effluent    57356 57356.02 6/22/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/22/2010 6/27/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
06/29/10

Method 
Blank    57420        MBAQ 6/29/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/29/2010 6/29/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
06/29/10

SMURRF- 
Influent    57420 57420.01 6/29/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/29/2010 6/29/2010 Turbidity -- 3.53 NTU WETCHEM1 1.0 0.5 1
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SMURRF-
06/29/10

SMURRF- 
Effluent    57420 57420.02 6/29/2010 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 6/29/2010 6/29/2010 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
06/29/10

Method 
Blank    57420        MBAQ 6/29/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/29/2010 7/5/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
06/29/10

SMURRF- 
Influent    57420 57420.01 6/29/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/29/2010 7/5/2010 Coliform, total -- 160000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
06/29/10

SMURRF- 
Effluent    57420 57420.02 6/29/2010 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 6/29/2010 7/1/2010 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
06/29/10

Method 
Blank    57420        MBAQ 6/29/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/29/2010 7/5/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
06/29/10

SMURRF- 
Influent    57420 57420.01 6/29/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/29/2010 7/5/2010 Coliform, fecal -- 300

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
06/29/10

SMURRF- 
Effluent    57420 57420.02 6/29/2010 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 6/29/2010 7/1/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1
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SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 7/8/2009 7/8/2009 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 7/8/2009 7/8/2009 Total Suspended Solids (TSS) TSS 6.00 mg/L WETCHEM1 5.00 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 7/8/2009 7/8/2009 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 7/9/2009 7/10/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 7/9/2009 7/10/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 7/9/2009 7/10/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/7/2009 7/7/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/7/2009 7/7/2009 Turbidity -- 8.68 NTU WETCHEM1 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/7/2009 7/7/2009 Turbidity -- 0.820 NTU WETCHEM1 J 1.0 0.5 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Copper 7440-50-8 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Zinc 7440-66-6 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Copper 7440-50-8 0.027 mg/L DEFINORG J 0.05 0.01 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1
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SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Zinc 7440-66-6 0.053 mg/L DEFINORG 0.05 0.01 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Copper 7440-50-8 0.027 mg/L DEFINORG J 0.05 0.01 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 7/13/2009 7/13/2009 Zinc 7440-66-6 0.047 mg/L DEFINORG J 0.05 0.01 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009

alpha-Hexachlorocyclohexane (Alpha-
BHC) 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1
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SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009

beta-Hexachlorocyclohexane (Betta-
BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009

delta-Hexachlorocyclohexane (Delta-
BHC) 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009

gamma-Hexachlorocyclohexane 
(Gamma-BHC, Lindane) 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009

alpha-Hexachlorocyclohexane (Alpha-
BHC) 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009

beta-Hexachlorocyclohexane (Betta-
BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009

gamma-Hexachlorocyclohexane 
(Gamma-BHC, Lindane) 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1
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SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009

delta-Hexachlorocyclohexane (Delta-
BHC) 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1
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SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 4,4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009

alpha-Hexachlorocyclohexane (Alpha-
BHC) 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009

beta-Hexachlorocyclohexane (Betta-
BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009

delta-Hexachlorocyclohexane (Delta-
BHC) 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009

gamma-Hexachlorocyclohexane 
(Gamma-BHC, Lindane) 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 7/9/2009 7/16/2009 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009

2,4,5-T (2,4,5-Trichlorophenoxyacetic 
acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1
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SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009

2,4,5-T (2,4,5-Trichlorophenoxyacetic 
acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009

2,4,5-T (2,4,5-Trichlorophenoxyacetic 
acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1
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SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 7/13/2009 7/17/2009 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009

1,2-Dibromo-3-chloropropane 
(DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1

Page 57 of 99

RB-AR49188



projid sampidno labprojid labsampid colldate matrix testgroup method submethod extrdate analdate analyte casnum result measure typeresult qualifiers pql mdl dilu_fact
SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 4-Methyl-2-pentanone (MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Bromobenzene (Phenyl bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Bromodichloromethane 75-27-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Bromoform (Tribromomethane) 75-25-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Bromomethane (Methyl bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Chloroform (Trichloromethane) 67-66-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Chloromethane (Methyl chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Dibromochloromethane 124-48-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 m,p-Xylenes 179601-23-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1
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SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Toluene (Methyl benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Trichlorotrifluoroethane (Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Total trihalomethane compounds TTHM ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Bromoform (Tribromomethane) 75-25-2 0.250 ug/L ORG-2 J 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Acetone 67-64-1 1.82 ug/L ORG-2 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Bromobenzene (Phenyl bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Bromodichloromethane 75-27-4 0.370 ug/L ORG-2 J 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Bromomethane (Methyl bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1
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SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Chloroform (Trichloromethane) 67-66-3 0.860 ug/L ORG-2 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Chloromethane (Methyl chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009

1,2-Dibromo-3-chloropropane 
(DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 4-Methyl-2-pentanone (MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1
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SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Toluene (Methyl benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 m,p-Xylenes 179601-23-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Dibromochloromethane 124-48-1 0.350 ug/L ORG-2 J 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Trichlorotrifluoroethane (Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Total trihalomethane compounds TTHM 1.83 ug/L ORG-2 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1
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SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009

1,2-Dibromo-3-chloropropane 
(DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 4-Methyl-2-pentanone (MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Bromobenzene (Phenyl bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Bromodichloromethane 75-27-4 9.69 ug/L ORG-2 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Bromoform (Tribromomethane) 75-25-2 0.520 ug/L ORG-2 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Bromomethane (Methyl bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1
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SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Chloroform (Trichloromethane) 67-66-3 19.1 ug/L ORG-2 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Chloromethane (Methyl chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Dibromochloromethane 124-48-1 4.16 ug/L ORG-2 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 m,p-Xylenes 179601-23-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Toluene (Methyl benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Trichlorotrifluoroethane (Freon-113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1
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SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 7/20/2009 7/20/2009 Total trihalomethane compounds TTHM 33.5 ug/L ORG-2 0.50 0.25 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1
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SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1
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SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 7/10/2009 7/14/2009 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Bis(2-ethylhexyl) phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1
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SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Bis(2-ethylhexyl) phthalate 117-81-7 3.20 ug/L ORG-2 3.0 3.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1

Page 67 of 99

RB-AR49198



projid sampidno labprojid labsampid colldate matrix testgroup method submethod extrdate analdate analyte casnum result measure typeresult qualifiers pql mdl dilu_fact

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Bis(2-ethylhexyl) phthalate 117-81-7 4.00 ug/L ORG-2 3.0 3.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1
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SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 7/10/2009 7/14/2009 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1
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SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 7/15/2009 7/15/2009 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Bicarbonate (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Carbonate (as CaCO3) 786-19-6 ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Total Alkalinity -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Anions Total (meq/L) -- mg/L WETCHEM2 UNA 0.01 0.01 1
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SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Cations Total (meq/L) -- mg/L WETCHEM2 UNA 0.01 0.01 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Ion Balance (percent difference) -- mg/L WETCHEM2 UNA 0.01 0.01 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Chloride (Cl), Total 16887-00-6 ND mg/L WETCHEM2 U 1.00 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Conductivity (umhos/cm @77F) -- ND mg/L WETCHEM2 U 10.0 2.5 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Fluoride, Total 16984-48-8 ND mg/L WETCHEM2 U 0.20 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Hardness (Ca,Mg) as CaCO3 HARDNESS ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Nitrate as Nitrogen 14797-55-8 ND mg/L WETCHEM2 U 0.10 0.01 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEM2 U 0.02 0.01 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 pH (pH units) -- mg/L WETCHEM2 UNA 0.01 0.01 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Sulfate 14808-79-8 ND mg/L WETCHEM2 U 10.0 1.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Surfactants (MBAS) -- ND mg/L WETCHEM2 U 0.05 0.03 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM2 U 10.0 5.0 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Aluminum 7429-90-5 ND mg/L WETCHEM2 U 0.10 0.05 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Calcium 7440-70-2 ND mg/L WETCHEM2 U 0.10 0.05 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Copper 7440-50-8 ND mg/L WETCHEM2 U 0.02 0.01 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Iron 7439-89-6 ND mg/L WETCHEM2 U 0.02 0.01 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Magnesium 7439-95-4 ND mg/L WETCHEM2 U 0.10 0.02 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Manganese 7439-96-5 ND mg/L WETCHEM2 U 0.01 0.01 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Potassium 7440-09-7 ND mg/L WETCHEM2 U 0.20 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Sodium 7440-23-5 ND mg/L WETCHEM2 U 0.50 0.10 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Zinc 7440-66-6 ND mg/L WETCHEM2 U 0.02 0.01 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Bicarbonate (as CaCO3) -- 174 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Carbonate (as CaCO3) 786-19-6 16.0 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Total Alkalinity -- 190 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Chloride (Cl), Total 16887-00-6 162 mg/L WETCHEM2 1.00 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Conductivity (umhos/cm @77F) -- 1170 mg/L WETCHEM2 10.0 2.5 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Hardness (Ca,Mg) as CaCO3 HARDNESS 294 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Nitrate as Nitrogen 14797-55-8 2.10 mg/L WETCHEM2 0.10 0.01 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Nitrite as Nitrogen 14797-65-0 0.033 mg/L WETCHEM2 0.02 0.01 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Sulfate 14808-79-8 140 mg/L WETCHEM2 10.0 1.0 1
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SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Total Dissolved Solids 10-33-3 800 mg/L WETCHEM2 10.0 5.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Aluminum 7429-90-5 0.155 mg/L WETCHEM2 0.10 0.05 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Calcium 7440-70-2 71.5 mg/L WETCHEM2 0.10 0.05 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Copper 7440-50-8 0.027 mg/L WETCHEM2 0.02 0.01 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Iron 7439-89-6 0.205 mg/L WETCHEM2 0.02 0.01 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Magnesium 7439-95-4 29.4 mg/L WETCHEM2 0.10 0.02 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Manganese 7439-96-5 0.026 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Potassium 7440-09-7 7.50 mg/L WETCHEM2 0.20 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Sodium 7440-23-5 126 mg/L WETCHEM2 0.50 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Zinc 7440-66-6 0.053 mg/L WETCHEM2 0.02 0.01 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Cations Total (meq/L) -- 11.7 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Anions Total (meq/L) -- 11.5 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Ion Balance (percent difference) -- 0.0862 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Fluoride, Total 16984-48-8 0.400 mg/L WETCHEM2 0.20 0.10 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Surfactants (MBAS) -- 0.183 mg/L WETCHEM2 0.05 0.03 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 pH (pH units) -- 8.07 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Bicarbonate (as CaCO3) -- 163 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Carbonate (as CaCO3) 786-19-6 16.0 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Total Alkalinity -- 179 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Anions Total (meq/L) -- 10.7 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Cations Total (meq/L) -- 10.9 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Ion Balance (percent difference) -- 0.926 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Chloride (Cl), Total 16887-00-6 142 mg/L WETCHEM2 1.00 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Conductivity (umhos/cm @77F) -- 1090 mg/L WETCHEM2 10.0 2.5 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Fluoride, Total 16984-48-8 0.350 mg/L WETCHEM2 0.20 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Hardness (Ca,Mg) as CaCO3 HARDNESS 290 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Nitrate as Nitrogen 14797-55-8 2.30 mg/L WETCHEM2 0.10 0.01 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Nitrite as Nitrogen 14797-65-0 0.061 mg/L WETCHEM2 0.02 0.01 1
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SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 pH (pH units) -- 8.16 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Sulfate 14808-79-8 139 mg/L WETCHEM2 10.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Surfactants (MBAS) -- 0.088 mg/L WETCHEM2 0.05 0.03 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Total Dissolved Solids 10-33-3 760 mg/L WETCHEM2 10.0 5.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Aluminum 7429-90-5 0.061 mg/L WETCHEM2 J 0.10 0.05 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Calcium 7440-70-2 68.6 mg/L WETCHEM2 0.10 0.05 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Copper 7440-50-8 0.027 mg/L WETCHEM2 0.02 0.01 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Iron 7439-89-6 0.082 mg/L WETCHEM2 0.02 0.01 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Magnesium 7439-95-4 27.5 mg/L WETCHEM2 0.10 0.02 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Manganese 7439-96-5 ND mg/L WETCHEM2 U 0.01 0.01 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Potassium 7440-09-7 6.27 mg/L WETCHEM2 0.20 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Sodium 7440-23-5 115 mg/L WETCHEM2 0.50 0.10 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 7/13/2009 7/13/2009 Zinc 7440-66-6 0.047 mg/L WETCHEM2 0.02 0.01 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 7/7/2009 7/12/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 7/7/2009 7/12/2009 Coliform, total -- >160000

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 7/7/2009 7/9/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 7/7/2009 7/12/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 7/7/2009 7/12/2009 Coliform, fecal -- 8000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 7/7/2009 7/9/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 7/7/2009 7/12/2009 Fecal Enterococci

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 7/7/2009 7/12/2009 Fecal Enterococci 140

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 7/7/2009 7/9/2009 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
07/07/09

Method 
Blank    53370        MBAQ 7/7/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 7/7/2009 7/7/2009 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Influent    53370 53370.01 7/7/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 7/7/2009 7/7/2009 Color COLOR 38.0 Color Units ORG-4 1.0 1.0 1

SMURRF-
07/07/09

SMURRF- 
Effluent    53370 53370.02 7/7/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 7/7/2009 7/7/2009 Color COLOR 20.0 Color Units ORG-4 1.0 1.0 1

SMURRF- 
07/14/09

Method 
Blank    53442        MBAQ 7/14/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/14/2009 7/14/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF- 
07/14/09

SMURRF - 
Influent    53442 53442.01 7/14/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/14/2009 7/14/2009 Turbidity -- 7.15 NTU WETCHEM1 1.0 0.5 1

SMURRF- 
07/14/09

SMURRF - 
Effluent    53442 53442.02 7/14/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/14/2009 7/14/2009 Turbidity -- 0.880 NTU WETCHEM1 J 1.0 0.5 1

SMURRF- 
07/14/09

Method 
Blank    53442        MBAQ 7/14/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 7/14/2009 7/20/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
07/14/09

SMURRF - 
Influent    53442 53442.01 7/14/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 7/14/2009 7/20/2009 Coliform, total -- 23000

MPN/100 
mL NONE 1.1 1.1 1
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SMURRF- 
07/14/09

SMURRF - 
Effluent    53442 53442.02 7/14/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 7/14/2009 7/17/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
07/14/09

Method 
Blank    53442        MBAQ 7/14/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 7/14/2009 7/20/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
07/14/09

SMURRF - 
Influent    53442 53442.01 7/14/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 7/14/2009 7/20/2009 Coliform, fecal -- 5000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
07/14/09

SMURRF - 
Effluent    53442 53442.02 7/14/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 7/14/2009 7/17/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
07/21/09

Method 
Blank    53499        MBAQ 7/21/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/21/2009 7/21/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF- 
07/21/09

SMURRF - 
Influent    53499 53499.01 7/21/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/21/2009 7/21/2009 Turbidity -- 6.90 NTU WETCHEM1 1.0 0.5 1

SMURRF- 
07/21/09

SMURRF - 
Effluent    53499 53499.02 7/21/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/21/2009 7/21/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF- 
07/21/09

Method 
Blank    53499        MBAQ 7/21/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 7/21/2009 7/27/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
07/21/09

SMURRF - 
Influent    53499 53499.01 7/21/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 7/21/2009 7/27/2009 Coliform, total -- 17000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
07/21/09

SMURRF - 
Effluent    53499 53499.02 7/21/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 7/21/2009 7/23/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
07/21/09

Method 
Blank    53499        MBAQ 7/21/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 7/21/2009 7/27/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
07/21/09

SMURRF - 
Influent    53499 53499.01 7/21/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 7/21/2009 7/27/2009 Coliform, fecal -- 2300

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
07/21/09

SMURRF - 
Effluent    53499 53499.02 7/21/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 7/21/2009 7/23/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
07/28/09

Method 
Blank    53562        MBAQ   -   - Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/28/2009 7/28/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF- 
07/28/09

SMURRF - 
Influent    53562 53562.01 7/28/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/28/2009 7/28/2009 Turbidity -- 5.48 NTU WETCHEM1 1.0 0.5 1

SMURRF- 
07/28/09

SMURRF - 
Effluent    53562 53562.02 7/28/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 7/28/2009 7/28/2009 Turbidity -- 0.670 NTU WETCHEM1 J 1.0 0.5 1

SMURRF- 
07/28/09

Method 
Blank    53562        MBAQ   -   - Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 7/28/2009 8/3/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
07/28/09

SMURRF - 
Influent    53562 53562.01 7/28/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 7/28/2009 8/3/2009 Coliform, total -- 17000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
07/28/09

SMURRF - 
Effluent    53562 53562.02 7/28/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 7/28/2009 7/30/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
07/28/09

Method 
Blank    53562        MBAQ   -   - Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 7/28/2009 8/3/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
07/28/09

SMURRF - 
Influent    53562 53562.01 7/28/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 7/28/2009 8/3/2009 Coliform, fecal -- 800

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
07/28/09

SMURRF - 
Effluent    53562 53562.02 7/28/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 7/28/2009 7/30/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1
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SMURRF- 
08/04/09

Method 
Blank    53658        MBAQ 8/4/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 8/4/2009 8/4/2009 Specific conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1

SMURRF- 
08/04/09

SMURRF - 
Influent    53658 53658.01 8/4/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 8/4/2009 8/4/2009 Specific conductance -- 1910 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF- 
08/04/09

SMURRF - 
Effluent    53658 53658.02 8/4/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 8/4/2009 8/4/2009 Specific conductance -- 1280 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF- 
08/04/09

Method 
Blank    53658        MBAQ 8/4/2009 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 8/4/2009 8/4/2009 pH PHSOIL pH unit WETCHEM1 UNA 0.01 0.01 1

SMURRF- 
08/04/09

SMURRF - 
Influent    53658 53658.01 8/4/2009 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 8/4/2009 8/4/2009 pH PHSOIL 8.04 pH unit WETCHEM1 0.01 0.01 1

SMURRF- 
08/04/09

SMURRF - 
Effluent    53658 53658.02 8/4/2009 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 8/4/2009 8/4/2009 pH PHSOIL 8.42 pH unit WETCHEM1 0.01 0.01 1

SMURRF- 
08/04/09

Method 
Blank    53658        MBAQ 8/4/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 8/4/2009 8/5/2009 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1

SMURRF- 
08/04/09

SMURRF - 
Influent    53658 53658.01 8/4/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 8/4/2009 8/5/2009 Total Dissolved Solids 10-33-3 1210 mg/L WETCHEM1 10.0 5.0 1

SMURRF- 
08/04/09

SMURRF - 
Effluent    53658 53658.02 8/4/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 8/4/2009 8/5/2009 Total Dissolved Solids 10-33-3 900 mg/L WETCHEM1 10.0 5.0 1

SMURRF- 
08/04/09

Method 
Blank    53658        MBAQ 8/4/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 8/6/2009 8/6/2009 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF- 
08/04/09

SMURRF - 
Influent    53658 53658.01 8/4/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 8/6/2009 8/6/2009 Total Suspended Solids (TSS) TSS 22.0 mg/L WETCHEM1 5.00 0.50 1

SMURRF- 
08/04/09

SMURRF - 
Effluent    53658 53658.02 8/4/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 8/6/2009 8/6/2009 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF- 
08/04/09

Method 
Blank    53658        MBAQ 8/4/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 8/6/2009 8/7/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF- 
08/04/09

SMURRF - 
Influent    53658 53658.01 8/4/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 8/6/2009 8/7/2009 Oil and Grease OILGREASE 2.20 mg/L ORG-2 1.0 0.5 1

SMURRF- 
08/04/09

SMURRF - 
Effluent    53658 53658.02 8/4/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 8/6/2009 8/7/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF- 
08/04/09

Method 
Blank    53658        MBAQ 8/4/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/4/2009 8/4/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF- 
08/04/09

SMURRF - 
Influent    53658 53658.01 8/4/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/4/2009 8/4/2009 Turbidity -- 20.8 NTU WETCHEM1 1.0 0.5 1

SMURRF- 
08/04/09

SMURRF - 
Effluent    53658 53658.02 8/4/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/4/2009 8/4/2009 Turbidity -- 0.860 NTU WETCHEM1 J 1.0 0.5 1

SMURRF- 
08/04/09

Method 
Blank    53658        MBAQ 8/4/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/4/2009 8/9/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
08/04/09

SMURRF - 
Influent    53658 53658.01 8/4/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/4/2009 8/9/2009 Coliform, total -- >160000

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
08/04/09

SMURRF - 
Effluent    53658 53658.02 8/4/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/4/2009 8/9/2009 Coliform, total -- >23.0

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- 
08/04/09

Method 
Blank    53658        MBAQ 8/4/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/4/2009 8/9/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
08/04/09

SMURRF - 
Influent    53658 53658.01 8/4/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/4/2009 8/9/2009 Coliform, fecal -- 35000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
08/04/09

SMURRF - 
Effluent    53658 53658.02 8/4/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/4/2009 8/9/2009 Coliform, fecal -- 1.1

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
08/04/09

Method 
Blank    53658        MBAQ 8/4/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 8/4/2009 8/9/2009 Fecal Enterococci

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF- 
08/04/09

SMURRF - 
Influent    53658 53658.01 8/4/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 8/4/2009 8/9/2009 Fecal Enterococci 900

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
08/04/09

SMURRF - 
Effluent    53658 53658.02 8/4/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 8/4/2009 8/9/2009 Fecal Enterococci 4.00

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- 
08/04/09

Method 
Blank    53658        MBAQ 8/4/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 8/4/2009 8/4/2009 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1

SMURRF- 
08/04/09

SMURRF - 
Influent    53658 53658.01 8/4/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 8/4/2009 8/4/2009 Color COLOR 28.0 Color Units ORG-4 1.0 1.0 1

Page 75 of 99

RB-AR49206



projid sampidno labprojid labsampid colldate matrix testgroup method submethod extrdate analdate analyte casnum result measure typeresult qualifiers pql mdl dilu_fact
SMURRF- 
08/04/09

SMURRF - 
Effluent    53658 53658.02 8/4/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 8/4/2009 8/4/2009 Color COLOR 19.0 Color Units ORG-4 1.0 1.0 1

SMURRF-
08/11/09

Method 
Blank    53717        MBAQ 8/11/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/11/2009 8/11/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
08/11/09

SMURRF- 
Influent    53717 53717.01 8/11/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/11/2009 8/11/2009 Turbidity -- 4.51 NTU WETCHEM1 1.0 0.5 1

SMURRF-
08/11/09

SMURRF- 
Effluent    53717 53717.02 8/11/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/11/2009 8/11/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
08/11/09

Method 
Blank    53717        MBAQ 8/11/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/11/2009 8/17/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
08/11/09

SMURRF- 
Influent    53717 53717.01 8/11/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/11/2009 8/17/2009 Coliform, total -- 230000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
08/11/09

SMURRF- 
Effluent    53717 53717.02 8/11/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/11/2009 8/13/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
08/11/09

Method 
Blank    53717        MBAQ 8/11/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/11/2009 8/17/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
08/11/09

SMURRF- 
Influent    53717 53717.01 8/11/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/11/2009 8/17/2009 Coliform, fecal -- 2300

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
08/11/09

SMURRF- 
Effluent    53717 53717.02 8/11/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/11/2009 8/13/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
08/19/09

Method 
Blank    53807        MBAQ 8/19/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/19/2009 8/19/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
08/19/09

SMURRF- 
Influent    53807 53807.01 8/19/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/19/2009 8/19/2009 Turbidity -- 3.47 NTU WETCHEM1 1.0 0.5 1

SMURRF-
08/19/09

SMURRF- 
Effluent    53807 53807.02 8/19/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/19/2009 8/19/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
08/19/09

Method 
Blank    53807        MBAQ 8/19/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/19/2009 8/24/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
08/19/09

SMURRF- 
Influent    53807 53807.01 8/19/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/19/2009 8/24/2009 Coliform, total -- 110000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
08/19/09

SMURRF- 
Effluent    53807 53807.02 8/19/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/19/2009 8/21/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
08/19/09

Method 
Blank    53807        MBAQ 8/19/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/19/2009 8/24/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
08/19/09

SMURRF- 
Influent    53807 53807.01 8/19/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/19/2009 8/24/2009 Coliform, fecal -- 22000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
08/19/09

SMURRF- 
Effluent    53807 53807.02 8/19/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/19/2009 8/21/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
08/25/09

Method 
Blank    53860        MBAQ 8/25/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/25/2009 8/25/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
08/25/09

SMURRF- 
Influent    53860 53860.01 8/25/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/25/2009 8/25/2009 Turbidity -- 43.5 NTU WETCHEM1 1.0 0.5 1

SMURRF-
08/25/09

SMURRF- 
Effluent    53860 53860.02 8/25/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 8/25/2009 8/25/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
08/25/09

Method 
Blank    53860        MBAQ 8/25/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/27/2009 8/27/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
08/25/09

SMURRF- 
Influent    53860 53860.01 8/25/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/27/2009 8/27/2009 Coliform, total -- 80000

MPN/100 
mL NONE 2.0 2.0 1

SMURRF-
08/25/09

SMURRF- 
Effluent    53860 53860.02 8/25/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 8/27/2009 8/27/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
08/25/09

Method 
Blank    53860        MBAQ 8/25/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/27/2009 8/27/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
08/25/09

SMURRF- 
Influent    53860 53860.01 8/25/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/27/2009 8/27/2009 Coliform, fecal -- 30000

MPN/100 
mL NONE 2.0 2.0 1

SMURRF-
08/25/09

SMURRF- 
Effluent    53860 53860.02 8/25/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 8/27/2009 8/27/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1
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SMURRF-
09/01/09

Method 
Blank    53948        MBAQ 9/1/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 9/1/2009 9/1/2009 Specific conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1

SMURRF-
09/01/09

SMURRF- 
Influent    53948 53948.01 9/1/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 9/1/2009 9/1/2009 Specific conductance -- 1530 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
09/01/09

SMURRF- 
Effluent    53948 53948.02 9/1/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 9/1/2009 9/1/2009 Specific conductance -- 1090 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
09/01/09

Method 
Blank    53948        MBAQ 9/1/2009 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 9/1/2009 9/1/2009 pH PHSOIL pH unit WETCHEM1 UNA 0.01 0.01 1

SMURRF-
09/01/09

SMURRF- 
Influent    53948 53948.01 9/1/2009 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 9/1/2009 9/1/2009 pH PHSOIL 7.97 pH unit WETCHEM1 0.01 0.01 1

SMURRF-
09/01/09

SMURRF- 
Effluent    53948 53948.02 9/1/2009 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 9/1/2009 9/1/2009 pH PHSOIL 8.25 pH unit WETCHEM1 0.01 0.01 1

SMURRF-
09/01/09

Method 
Blank    53948        MBAQ 9/1/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 9/2/2009 9/3/2009 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1

SMURRF-
09/01/09

SMURRF- 
Influent    53948 53948.01 9/1/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 9/2/2009 9/3/2009 Total Dissolved Solids 10-33-3 1060 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
09/01/09

SMURRF- 
Effluent    53948 53948.02 9/1/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 9/2/2009 9/3/2009 Total Dissolved Solids 10-33-3 740 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
09/01/09

Method 
Blank    53948        MBAQ 9/1/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 9/7/2009 9/7/2009 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
09/01/09

SMURRF- 
Influent    53948 53948.01 9/1/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 9/7/2009 9/7/2009 Total Suspended Solids (TSS) TSS 18.0 mg/L WETCHEM1 5.00 0.50 1

SMURRF-
09/01/09

SMURRF- 
Effluent    53948 53948.02 9/1/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 9/7/2009 9/7/2009 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
09/01/09

Method 
Blank    53948        MBAQ 9/1/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 9/3/2009 9/4/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
09/01/09

SMURRF- 
Influent    53948 53948.01 9/1/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 9/3/2009 9/4/2009 Oil and Grease OILGREASE 2.20 mg/L ORG-2 1.0 0.5 1

SMURRF-
09/01/09

SMURRF- 
Effluent    53948 53948.02 9/1/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 9/3/2009 9/4/2009 Oil and Grease OILGREASE 2.00 mg/L ORG-2 1.0 0.5 1

SMURRF-
09/01/09

Method 
Blank    53948        MBAQ 9/1/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/1/2009 9/1/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
09/01/09

SMURRF- 
Influent    53948 53948.01 9/1/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/1/2009 9/1/2009 Turbidity -- 12.7 NTU WETCHEM1 1.0 0.5 1

SMURRF-
09/01/09

SMURRF- 
Effluent    53948 53948.02 9/1/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/1/2009 9/1/2009 Turbidity -- 0.510 NTU WETCHEM1 J 1.0 0.5 1

SMURRF-
09/01/09

Method 
Blank    53948        MBAQ 9/1/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/1/2009 9/7/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
09/01/09

SMURRF- 
Influent    53948 53948.01 9/1/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/1/2009 9/7/2009 Coliform, total -- >160000

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
09/01/09

SMURRF- 
Effluent    53948 53948.02 9/1/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/1/2009 9/4/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
09/01/09

Method 
Blank    53948        MBAQ 9/1/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/1/2009 9/4/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
09/01/09

SMURRF- 
Influent    53948 53948.01 9/1/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/1/2009 9/4/2009 Coliform, fecal -- 50000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
09/01/09

SMURRF- 
Effluent    53948 53948.02 9/1/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/1/2009 9/4/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
09/01/09

Method 
Blank    53948        MBAQ 9/1/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 9/1/2009 9/4/2009 Fecal Enterococci

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
09/01/09

SMURRF- 
Influent    53948 53948.01 9/1/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 9/1/2009 9/4/2009 Fecal Enterococci 350

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
09/01/09

SMURRF- 
Effluent    53948 53948.02 9/1/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 9/1/2009 9/4/2009 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
09/01/09

Method 
Blank    53948        MBAQ 9/1/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 9/1/2009 9/1/2009 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1

SMURRF-
09/01/09

SMURRF- 
Influent    53948 53948.01 9/1/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 9/1/2009 9/1/2009 Color COLOR 31.0 Color Units ORG-4 1.0 1.0 1
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SMURRF-
09/01/09

SMURRF- 
Effluent    53948 53948.02 9/1/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 9/1/2009 9/1/2009 Color COLOR 22.0 Color Units ORG-4 1.0 1.0 1

SMURRF-
09/10/09

Method 
Blank    54027        MBAQ 9/10/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/10/2009 9/10/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
09/10/09

SMURRF- 
Influent    54027 54027.01 9/10/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/10/2009 9/10/2009 Turbidity -- 8.54 NTU WETCHEM1 1.0 0.5 1

SMURRF-
09/10/09

SMURRF- 
Effluent    54027 54027.02 9/10/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/10/2009 9/10/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
09/10/09

Method 
Blank    54027        MBAQ 9/10/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/10/2009 9/16/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
09/10/09

SMURRF- 
Influent    54027 54027.01 9/10/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/10/2009 9/16/2009 Coliform, total -- 1300000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
09/10/09

SMURRF- 
Effluent    54027 54027.02 9/10/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/10/2009 9/16/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
09/10/09

Method 
Blank    54027        MBAQ 9/10/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/10/2009 9/16/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
09/10/09

SMURRF- 
Influent    54027 54027.01 9/10/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/10/2009 9/16/2009 Coliform, fecal -- 1100

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
09/10/09

SMURRF- 
Effluent    54027 54027.02 9/10/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/10/2009 9/16/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
09/17/09

Method 
Blank    54096        MBAQ 9/17/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/17/2009 9/17/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
09/17/09

SMURRF- 
Influent    54096 54096.01 9/17/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/17/2009 9/17/2009 Turbidity -- 72.0 NTU WETCHEM1 1.0 0.5 1

SMURRF-
09/17/09

SMURRF- 
Effluent    54096 54096.02 9/17/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/17/2009 9/17/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
09/17/09

Method 
Blank    54096        MBAQ 9/17/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/17/2009 9/22/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
09/17/09

SMURRF- 
Influent    54096 54096.01 9/17/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/17/2009 9/22/2009 Coliform, total -- 110000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
09/17/09

SMURRF- 
Effluent    54096 54096.02 9/17/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/17/2009 9/22/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
09/17/09

Method 
Blank    54096        MBAQ 9/17/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/17/2009 9/22/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
09/17/09

SMURRF- 
Influent    54096 54096.01 9/17/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/17/2009 9/22/2009 Coliform, fecal -- 2800

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
09/17/09

SMURRF- 
Effluent    54096 54096.02 9/17/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/17/2009 9/22/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
09/22/09

Method 
Blank    54135        MBAQ 9/22/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/22/2009 9/22/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
09/22/09

SMURRF- 
Influent    54135 54135.01 9/22/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/22/2009 9/22/2009 Turbidity -- 55.8 NTU WETCHEM1 1.0 0.5 1

SMURRF-
09/22/09

SMURRF- 
Effluent    54135 54135.02 9/22/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/22/2009 9/22/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
09/22/09

Method 
Blank    54135        MBAQ 9/22/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/22/2009 9/29/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
09/22/09

SMURRF- 
Influent    54135 54135.01 9/22/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/22/2009 9/29/2009 Coliform, total -- 50000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
09/22/09

SMURRF- 
Effluent    54135 54135.02 9/22/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/22/2009 9/24/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
09/22/09

Method 
Blank    54135        MBAQ 9/22/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/22/2009 9/29/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
09/22/09

SMURRF- 
Influent    54135 54135.01 9/22/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/22/2009 9/29/2009 Coliform, fecal -- 170

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
09/22/09

SMURRF- 
Effluent    54135 54135.02 9/22/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/22/2009 9/29/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
09/29/09

Method 
Blank    54205        MBAQ 9/29/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/29/2009 9/29/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
09/29/09

SMURRF- 
Influent    54205 54205.01 9/29/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/29/2009 9/29/2009 Turbidity -- 4.80 NTU WETCHEM1 1.0 0.5 1

Page 78 of 99

RB-AR49209



projid sampidno labprojid labsampid colldate matrix testgroup method submethod extrdate analdate analyte casnum result measure typeresult qualifiers pql mdl dilu_fact
SMURRF-
09/29/09

SMURRF- 
Effluent    54205 54205.02 9/29/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 9/29/2009 9/29/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
09/29/09

Method 
Blank    54205        MBAQ 9/29/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/29/2009 10/4/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
09/29/09

SMURRF- 
Influent    54205 54205.01 9/29/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/29/2009 10/4/2009 Coliform, total -- 13000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
09/29/09

SMURRF- 
Effluent    54205 54205.02 9/29/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 9/29/2009 10/1/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
09/29/09

Method 
Blank    54205        MBAQ 9/29/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/29/2009 10/4/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
09/29/09

SMURRF- 
Influent    54205 54205.01 9/29/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/29/2009 10/4/2009 Coliform, fecal -- 170

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
09/29/09

SMURRF- 
Effluent    54205 54205.02 9/29/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 9/29/2009 10/1/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1
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SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 10/20/2009 10/20/2009 Specific conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1

SMURRF-
10/20/09

SMURRF- 
Influent 54483 54483 01 10/20/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg C) 120 1 MAIN 10/20/2009 10/20/2009 Specific conductance 1470 umhos/cm WETCHEM1 10 0 5 0 110/20/09 Influent    54483 54483.01 10/20/2009 Aqueous Conductance (at 25 Deg. C) 120.1 MAIN 10/20/2009 10/20/2009 Specific conductance -- 1470 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 10/20/2009 10/20/2009 pH PHSOIL pH unit WETCHEM1 UNA 0.01 0.01 1

SMURRF-
10/20/09

SMURRF- 
Influent    54483 54483.01 10/20/2009 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 10/20/2009 10/20/2009 pH PHSOIL 8.10 pH unit WETCHEM1 0.01 0.01 1q ) p p

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 10/22/2009 10/23/2009 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1

SMURRF-
10/20/09

SMURRF- 
Influent    54483 54483.01 10/20/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 10/22/2009 10/23/2009 Total Dissolved Solids 10-33-3 1030 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 10/21/2009 10/21/2009 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF- SMURRF- Residue, Non-Filterable, SMURRF
10/20/09

SMURRF  
Influent    54483 54483.01 10/20/2009 Aqueous

Residue, Non Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 10/21/2009 10/21/2009 Total Suspended Solids (TSS) TSS 111 mg/L WETCHEM1 5.00 0.50 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 10/21/2009 10/21/2009 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF M th dSMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 10/23/2009 10/26/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
10/20/09

SMURRF- 
Influent    54483 54483.01 10/20/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 10/23/2009 10/26/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF- SMURRF- SMURRF
10/20/09

SMURRF  
Effluent    54483 54483.02 10/20/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 10/23/2009 10/26/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 10/20/2009 10/20/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
10/20/09

SMURRF- 
I fl t 54483 54483 01 10/20/2009 A

Turbidity, Nephelometric 
(EPA/600/4 79 020) 180 1 MAIN 10/20/2009 10/20/2009 T bidit 86 6 NTU WETCHEM1 1 0 0 5 110/20/09 Influent    54483 54483.01 10/20/2009 Aqueous (EPA/600/4-79-020) 180.1 MAIN 10/20/2009 10/20/2009 Turbidity -- 86.6 NTU WETCHEM1 1.0 0.5 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 10/20/2009 10/20/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
10/20/09

Method 
Blank 54483 MBAQ 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous Metals) 200PPM MAIN 10/26/2009 10/26/2009 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF- Method Priority Pollutant Metals (13SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Copper 7440-50-8 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF- Method Priority Pollutant Metals (13 
10/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous

y (
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
10/20/09

Method 
Blank 54483 MBAQ 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Selenium 7782 49 2 ND mg/L DEFINORG U 0 10 0 05 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous Metals) 200PPM MAIN 10/26/2009 10/26/2009 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1q ) g

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Zinc 7440-66-6 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Antimony 7440-36-0 ND mg/L DEFINORG U 0.10 0.05 1
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SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Arsenic 7440-38-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
10/20/09

SMURRF- 
Effluent 54483 54483 02 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Beryllium 7440 41 7 ND mg/L DEFINORG U 0 05 0 01 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous Metals) 200PPM MAIN 10/26/2009 10/26/2009 Beryllium 7440-41-7 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Cadmium 7440-43-9 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Chromium 7440-47-3 ND mg/L DEFINORG U 0.05 0.01 1q ) g

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Copper 7440-50-8 0.024 mg/L DEFINORG J 0.05 0.01 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Lead 7439-92-1 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF SMURRF Priority Pollutant Metals (13SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Mercury (By EPA 245.1) 7439-97-6 ND mg/L DEFINORG U 0.002 0.001 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Nickel 7440-02-0 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF- SMURRF- Priority Pollutant Metals (13 SMURRF
10/20/09

SMURRF  
Effluent    54483 54483.02 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Selenium 7782-49-2 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Silver 7440-22-4 ND mg/L DEFINORG U 0.05 0.01 1

SMURRF-
10/20/09

SMURRF- 
Effl t 54483 54483 02 10/20/2009 A

Priority Pollutant Metals (13 
M t l ) 200PPM MAIN 10/26/2009 10/26/2009 Th lli 7440 28 0 ND /L DEFINORG U 0 10 0 05 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous Metals) 200PPM MAIN 10/26/2009 10/26/2009 Thallium 7440-28-0 ND mg/L DEFINORG U 0.10 0.05 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Priority Pollutant Metals (13 
Metals) 200PPM MAIN 10/26/2009 10/26/2009 Zinc 7440-66-6 0.065 mg/L DEFINORG 0.05 0.01 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous PCBs 508 MAIN 10/31/2009 11/24/2009 Aroclor 1016 (PCB 1016) 12674 11 2 ND ug/L ORG 2 U 0.10 0.10 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF M th d Chl i t d P ti id dSMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- Method Chlorinated Pesticides andSMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- Method Chlorinated Pesticides and 
10/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous PCBs 508 MAIN 10/31/2009 11/24/2009 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1
SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
10/20/09

Method 
Blank 54483 MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 4 4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0 020 0 020 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous PCBs 508 MAIN 10/31/2009 11/24/2009 4,4 -DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009

alpha-Hexachlorocyclohexane 
(Alpha-BHC) 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1q ( p ) g

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009

beta-Hexachlorocyclohexane 
(Betta-BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF Method Chlorinated Pesticides andSMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009

delta-Hexachlorocyclohexane 
(Delta-BHC) 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method Chlorinated Pesticides and 
10/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous PCBs 508 MAIN 10/31/2009 11/24/2009 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1
SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1
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SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
10/20/09

Method 
Blank 54483 MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Endosulfan sulfate 1031 07 8 ND ug/L ORG 2 U 0 050 0 050 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous PCBs 508 MAIN 10/31/2009 11/24/2009 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1Q q y g

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009

gamma-Hexachlorocyclohexane 
(Gamma-BHC, Lindane) 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF Method Chlorinated Pesticides andSMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF- Method Chlorinated Pesticides and SMURRF
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
10/20/09

Method 
Bl k 54483 MBAQ 10/20/2009 A

Chlorinated Pesticides and 
PCB 508 MAIN 10/31/2009 11/24/2009 M th hl 72 43 5 ND /L ORG 2 U 10 10 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous PCBs 508 MAIN 10/31/2009 11/24/2009 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous PCBs 508 MAIN 10/31/2009 11/24/2009 Toxaphene 8001 35 2 ND ug/L ORG 2 U 1.0 1.0 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Aldrin 309-00-2 ND ug/L ORG-2 U 0.075 0.075 1

SMURRF SMURRF Chl i t d P ti id d l h H hl l hSMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009

alpha-Hexachlorocyclohexane 
(Alpha-BHC) 319-84-6 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009

beta-Hexachlorocyclohexane 
(Betta-BHC) 319-85-7 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF- SMURRF- Chlorinated Pesticides and gamma-HexachlorocyclohexaneSMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009

gamma-Hexachlorocyclohexane 
(Gamma-BHC, Lindane) 58-89-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Chlordane 57-74-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- SMURRF- Chlorinated Pesticides and 
10/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous PCBs 508 MAIN 10/31/2009 11/24/2009 4,4'-DDD (DDD) 72-54-8 ND ug/L ORG-2 U 0.020 0.020 1
SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 4,4'-DDE (DDE) 72-55-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
10/20/09

SMURRF- 
Effluent 54483 54483 02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 4 4'-DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0 020 0 020 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous PCBs 508 MAIN 10/31/2009 11/24/2009 4,4 -DDT (DDT) 50-29-3 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Dieldrin 60-57-1 ND ug/L ORG-2 U 0.020 0.020 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Endosulfan 1 959-98-8 ND ug/L ORG-2 U 0.020 0.020 1q g

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Endosulfan 11 33213-65-9 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Endosulfan sulfate 1031-07-8 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF SMURRF Chlorinated Pesticides andSMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Endrin 72-20-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Endrin aldehyde 7421-93-4 ND ug/L ORG-2 U 0.050 0.050 1

SMURRF- SMURRF- Chlorinated Pesticides and 
10/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous PCBs 508 MAIN 10/31/2009 11/24/2009 Heptachlor 76-44-8 ND ug/L ORG-2 U 0.010 0.010 1
SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Heptachlor epoxide 1024-57-3 ND ug/L ORG-2 U 0.010 0.010 1
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SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Methoxychlor 72-43-5 ND ug/L ORG-2 U 10 10 1

SMURRF-
10/20/09

SMURRF- 
Effluent 54483 54483 02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Toxaphene 8001 35 2 ND ug/L ORG 2 U 1 0 1 0 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous PCBs 508 MAIN 10/31/2009 11/24/2009 Toxaphene 8001-35-2 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Aroclor-1016 (PCB-1016) 12674-11-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Aroclor-1221 (PCB-1221) 11104-28-2 ND ug/L ORG-2 U 0.10 0.10 1q ( ) g

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Aroclor-1232 (PCB-1232) 11141-16-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Aroclor-1242 (PCB-1242) 53469-21-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF SMURRF Chlorinated Pesticides andSMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Aroclor-1248 (PCB-1248) 12672-29-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Aroclor-1254 (PCB-1254) 11097-69-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- SMURRF- Chlorinated Pesticides and SMURRF
10/20/09

SMURRF  
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Aroclor-1260 (PCB-1260) 11096-82-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009

delta-Hexachlorocyclohexane 
(Delta-BHC) 319-86-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

SMURRF- 
Effl t 54483 54483 02 10/20/2009 A

Chlorinated Pesticides and 
PCB 508 MAIN 10/31/2009 11/24/2009 E d i k t 53494 70 5 ND /L ORG 2 U 0 02 0 02 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous PCBs 508 MAIN 10/31/2009 11/24/2009 Endrin ketone 53494-70-5 ND ug/L ORG-2 U 0.02 0.02 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Hexachlorobenzene 118-74-1 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Chlorothalonil 1897-45-6 ND ug/L ORG-2 U 5.0 5.0 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous PCBs 508 MAIN 10/31/2009 11/24/2009 Chlorothalonil 1897 45 6 ND ug/L ORG 2 U 5.0 5.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Propachlor 1918-16-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Trifluralin 1582-09-8 ND ug/L ORG-2 U 0.010 0.010 1

SMURRF SMURRF Chl i t d P ti id dSMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Pesticides and 
PCBs 508 MAIN 10/31/2009 11/24/2009 Hexachlorocyclopentadiene 77-47-4 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009

2,4,5-T (2,4,5-
Trichlorophenoxyacetic acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF- Method Chlorinated Herbicides bySMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method Chlorinated Herbicides by 
10/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1
SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
10/20/09

Method 
Blank 54483 MBAQ 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515 3 MAIN 10/23/2009 10/23/2009 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0 50 0 50 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1q p g

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1

SMURRF Method Chlorinated Herbicides bySMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method Chlorinated Herbicides by 
10/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous

y
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1
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SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 Acifluorfen 50594-66-6 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

SMURRF- 
Effluent 54483 54483 02 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515 3 MAIN 10/23/2009 10/23/2009 Bentazon 25057 89 0 ND ug/L ORG 2 U 2 0 2 0 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 Bentazon 25057-89-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 2,4-D 94-75-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 2,4-DB 94-82-6 ND ug/L ORG-2 U 2.0 2.0 1q , g

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 Dalapon 75-99-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 Dicamba 1918-00-9 ND ug/L ORG-2 U 0.60 0.60 1

SMURRF SMURRF Chlorinated Herbicides bySMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 3,5-Dichlorobenzoic acid 51-365-5 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 Dichloroprop 120-36-5 ND ug/L ORG-2 U 0.30 0.30 1

SMURRF- SMURRF- Chlorinated Herbicides by SMURRF
10/20/09

SMURRF  
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 Dinoseb 88-85-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 Pentachlorophenol (PCP) 87-86-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
10/20/09

SMURRF- 
Effl t 54483 54483 02 10/20/2009 A

Chlorinated Herbicides by 
GC/ECD 515 3 MAIN 10/23/2009 10/23/2009 Pi l 1918 02 1 ND /L ORG 2 U 1 0 1 0 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 Picloram 1918-02-1 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009

2,4,5-T (2,4,5-
Trichlorophenoxyacetic acid) 93-76-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 2,4,5-TP 93-72-1 ND ug/L ORG-2 U 0.20 0.20 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 2,4,5 TP 93 72 1 ND ug/L ORG 2 U 0.20 0.20 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Chlorinated Herbicides by 
GC/ECD 515.3 MAIN 10/23/2009 10/23/2009 DCPA 1861-32-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF M th d V l til O i C d bSMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds bySMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds by 
10/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank 54483 MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 10/31/2008 10/31/2008 1 2 3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0 50 0 25 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1q g

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008

1,2-Dibromo-3-chloropropane 
(DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF Method Volatile Organic Compounds bySMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds by 
10/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous

g p y
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1
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SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank 54483 MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 10/31/2008 10/31/2008 1 3 Dichlorobenzene 541 73 1 ND ug/L ORG 2 U 0 50 0 25 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1Q q , g

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF Method Volatile Organic Compounds bySMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds by SMURRF
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Bl k 54483 MBAQ 10/20/2009 A

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 10/31/2008 10/31/2008 4 M th l 2 t (MIBK) 108 10 1 ND /L ORG 2 U 1 0 0 5 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 4-Methyl-2-pentanone (MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Benzene 71 43 2 ND ug/L ORG 2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Bromobenzene (Phenyl bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF M th d V l til O i C d bSMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Bromodichloromethane 75-27-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Bromoform (Tribromomethane) 75-25-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds bySMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Bromomethane (Methyl bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds by 
10/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank 54483 MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 10/31/2008 10/31/2008 Chloroethane 75-00-3 ND ug/L ORG-2 U 0 50 0 25 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Chloroform (Trichloromethane) 67-66-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Chloromethane (Methyl chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1q ( y ) g

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF Method Volatile Organic Compounds bySMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Dibromochloromethane 124-48-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds by 
10/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous

g p y
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1
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SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank 54483 MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 10/31/2008 10/31/2008 Isopropylbenzene 98 82 8 ND ug/L ORG 2 U 0 50 0 25 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 m,p-Xylenes 179601-23-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1Q q y y ( ) g

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF Method Volatile Organic Compounds bySMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds by SMURRF
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Bl k 54483 MBAQ 10/20/2009 A

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 10/31/2008 10/31/2008 B t lb 135 98 8 ND /L ORG 2 U 0 50 0 25 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 tert Butylbenzene 98 06 6 ND ug/L ORG 2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Toluene (Methyl benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF M th d V l til O i C d bSMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- Method Volatile Organic Compounds bySMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF- Method Volatile Organic Compounds by Trichlorotrifluoroethane (Freon-
10/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1
SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank 54483 MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 10/31/2008 10/31/2008 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0 50 0 25 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Total trihalomethane compounds TTHM ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Bromoform (Tribromomethane) 75-25-2 2.69 ug/L ORG-2 0.50 0.25 1q ( ) g

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Acetone 67-64-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Benzene 71-43-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF SMURRF Volatile Organic Compounds bySMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Bromobenzene (Phenyl bromide) 108-86-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Bromochloromethane 74-97-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- SMURRF- Volatile Organic Compounds by 
10/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous

g p y
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Bromodichloromethane 75-27-4 8.40 ug/L ORG-2 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Bromomethane (Methyl bromide) 74-83-9 ND ug/L ORG-2 U 0.50 0.25 1
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SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 2-Butanone (MEK) 78-93-3 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
10/20/09

SMURRF- 
Effluent 54483 54483 02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 10/31/2008 10/31/2008 n Butylbenzene 104 51 8 ND ug/L ORG 2 U 0 50 0 25 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 n-Butylbenzene 104-51-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 sec-Butylbenzene 135-98-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 tert-Butylbenzene 98-06-6 ND ug/L ORG-2 U 0.50 0.25 1q y g

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Carbon Disulfide 75-15-0 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Carbon tetrachloride 56-23-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF SMURRF Volatile Organic Compounds bySMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Chlorobenzene 108-90-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Chloroethane 75-00-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- SMURRF- Volatile Organic Compounds by SMURRF
10/20/09

SMURRF  
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 2-Chloroethyl vinyl ether 110-75-8 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Chloroform (Trichloromethane) 67-66-3 14.8 ug/L ORG-2 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effl t 54483 54483 02 10/20/2009 A

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 10/31/2008 10/31/2008 Chl th (M th l hl id ) 74 87 3 ND /L ORG 2 U 0 50 0 25 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Chloromethane (Methyl chloride) 74-87-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 2-Chlorotoluene 95-49-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 4-Chlorotoluene 106-43-4 ND ug/L ORG-2 U 0.50 0.25 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 4 Chlorotoluene 106 43 4 ND ug/L ORG 2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008

1,2-Dibromo-3-chloropropane 
(DBCP) 96-12-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,2-Dibromoethane (EDB) 106-93-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF SMURRF V l til O i C d bSMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Dibromomethane 74-95-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,2-Dichlorobenzene 95-50-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- SMURRF- Volatile Organic Compounds bySMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,3-Dichlorobenzene 541-73-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,4-Dichlorobenzene 106-46-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- SMURRF- Volatile Organic Compounds by 
10/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Dichlorodifluoromethane 75-71-8 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,1-Dichloroethane 75-34-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent 54483 54483 02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 10/31/2008 10/31/2008 1 2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0 50 0 25 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,2-Dichloroethane (EDC) 107-06-2 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,1-Dichloroethene 75-35-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 cis-1,2-Dichloroethene 156-59-2 ND ug/L ORG-2 U 0.50 0.25 1q g

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 trans-1,2-Dichloroethene 156-60-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,2-Dichloropropane 78-87-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF SMURRF Volatile Organic Compounds bySMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,3-Dichloropropane 142-28-9 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 2,2-Dichloropropane 594-20-7 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- SMURRF- Volatile Organic Compounds by 
10/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous

g p y
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,1-Dichloropropene 563-58-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 cis-1,3-Dichloropropene 10061-01-5 ND ug/L ORG-2 U 0.50 0.25 1
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SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 trans-1,3-Dichloropropene 10061-02-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent 54483 54483 02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 10/31/2008 10/31/2008 Ethylbenzene 100 41 4 ND ug/L ORG 2 U 0 50 0 25 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Ethylbenzene 100-41-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Hexachlorobutadiene 87-68-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 2-Hexanone 591-78-6 ND ug/L ORG-2 U 1.0 0.5 1q g

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Isopropylbenzene 98-82-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 p-Isopropyltoluene 99-87-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF SMURRF Volatile Organic Compounds bySMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Methyl-tert-butyl ether (MTBE) 1634-04-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 4-Methyl-2-pentanone (MIBK) 108-10-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF- SMURRF- Volatile Organic Compounds by SMURRF
10/20/09

SMURRF  
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Methylene chloride (DCM) 75-09-2 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effl t 54483 54483 02 10/20/2009 A

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 10/31/2008 10/31/2008 P lb 103 65 1 ND /L ORG 2 U 0 50 0 25 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 n-Propylbenzene 103-65-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Styrene 100-42-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,1,1,2-Tetrachloroethane 630-20-6 ND ug/L ORG-2 U 0.50 0.25 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,1,1,2 Tetrachloroethane 630 20 6 ND ug/L ORG 2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,1,2,2-Tetrachloroethane 79-34-5 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Tetrachloroethene 127-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF SMURRF V l til O i C d bSMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Toluene (Methyl benzene) 108-88-3 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,2,3-Trichlorobenzene 87-61-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- SMURRF- Volatile Organic Compounds bySMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,2,4-Trichlorobenzene 120-82-1 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,1,1-Trichloroethane 71-55-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- SMURRF- Volatile Organic Compounds by 
10/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,1,2-Trichloroethane 79-00-5 ND ug/L ORG-2 U 0.50 0.25 1
SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Trichloroethene 79-01-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent 54483 54483 02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 10/31/2008 10/31/2008 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1 0 0 5 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Trichlorofluoromethane 75-69-4 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,2,3-Trichloropropane 96-18-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,2,4-Trimethylbenzene 95-63-6 ND ug/L ORG-2 U 0.50 0.25 1q y g

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 1,3,5-Trimethylbenzene 108-67-8 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Vinyl Acetate 108-05-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF SMURRF Volatile Organic Compounds bySMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Vinyl chloride (Chloroethene) 75-01-4 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 o-Xylene 95-47-6 ND ug/L ORG-2 U 0.50 0.25 1

SMURRF- SMURRF- Volatile Organic Compounds by 
10/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous

g p y
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 m,p-Xylenes 179601-23-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Dibromochloromethane 124-48-1 6.27 ug/L ORG-2 0.50 0.25 1
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SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524.2 MAIN 10/31/2008 10/31/2008

Trichlorotrifluoroethane (Freon-
113) 76-13-1 ND ug/L ORG-2 U 1.0 0.5 1

SMURRF-
10/20/09

SMURRF- 
Effluent 54483 54483 02 10/20/2009 Aqueous

Volatile Organic Compounds by 
GC/MS 524 2 MAIN 10/31/2008 10/31/2008 Total trihalomethane compounds TTHM 32 2 ug/L ORG 2 0 50 0 25 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous GC/MS 524.2 MAIN 10/31/2008 10/31/2008 Total trihalomethane compounds TTHM 32.2 ug/L ORG-2 0.50 0.25 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

Method 
Blank 54483 MBAQ 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525 2 507 10/30/2009 11/3/2009 Bromacil 314 40 9 ND ug/L ORG 2 U 1 0 1 0 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

Method 
Bl k 54483 MBAQ 10/20/2009 A

Nitrogen and Phosphorus 
C t i i P ti id b GC/MS 525 2 507 10/30/2009 11/3/2009 Di th t 60 51 5 ND /L ORG 2 U 0 20 0 20 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

Method 
Bl k 54483 MBAQ 10/20/2009 A

Nitrogen and Phosphorus 
C t i i P ti id b GC/MS 525 2 507 10/30/2009 11/3/2009 M li t 2212 67 1 ND /L ORG 2 U 0 10 0 10 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- Method Nitrogen and Phosphorus 
10/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Alachlor 15972-60-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- SMURRF- Nitrogen and Phosphorus 
10/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous

g p
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Atrazine 1912-24-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Bromacil 314-40-9 ND ug/L ORG-2 U 1.0 1.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Butachlor 23184-66-9 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF- SMURRF- Nitrogen and Phosphorus 
10/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous

g p
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Diazinon 333-41-5 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Dimethoate 60-51-5 ND ug/L ORG-2 U 0.20 0.20 1
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SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Metolachlor 51218-45-2 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Metribuzin 21087-64-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- SMURRF- Nitrogen and Phosphorus 
10/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous

g p
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Molinate 2212-67-1 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Prometon 1610-18-0 ND ug/L ORG-2 U 0.20 0.20 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Prometryn 7287-19-6 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- SMURRF- Nitrogen and Phosphorus SMURRF
10/20/09

SMURRF  
Effluent    54483 54483.02 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Simazine 122-34-9 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Nitrogen and Phosphorus 
Containing Pesticides by GC/MS 525.2 507 10/30/2009 11/3/2009 Thiobencarb 28249-77-6 ND ug/L ORG-2 U 0.20 0.20 1
S i l til O i

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method 
Semivolatile Organic 
Compounds in Drinking Water SHORT SMURRF

10/20/09
Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1

S i l til O i
SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method
Semivolatile Organic 
Compounds in Drinking Water SHORTSMURRF-

10/20/09
Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method
Semivolatile Organic 
Compounds in Drinking Water SHORTSMURRF-

10/20/09
Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Bis(2-ethylhexyl) phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1q y ( y y ) p g

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF Method
Semivolatile Organic 
Compounds in Drinking Water SHORTSMURRF-

10/20/09
Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1q y y g

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1
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SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1

Semivolatile Organic
SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method 
Semivolatile Organic 
Compounds in Drinking Water SHORT 

10/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous
p g

by GC/MS 525.2 LIST 10/30/2009 11/3/2009 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1

Semivolatile Organic
SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method 
Semivolatile Organic 
Compounds in Drinking Water SHORT SMURRF

10/20/09
Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1

S i l til O i
SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method 
Semivolatile Organic 
Compounds in Drinking Water SHORT SMURRF

10/20/09
Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Acenaphthene 83-32-9 ND ug/L ORG-2 U 0.50 0.50 1

S i l til O i
SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Acenaphthylene 208-96-8 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- SMURRF-
Semivolatile Organic 
Compounds in Drinking Water SHORTSMURRF-

10/20/09
SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Anthracene 120-12-7 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Benz(a)anthracene 56-55-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Benzo(a)pyrene 50-32-8 ND ug/L ORG-2 U 0.10 0.10 1

SMURRF- SMURRF-
Semivolatile Organic 
Compounds in Drinking Water SHORTSMURRF-

10/20/09
SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Benzo(b)fluoranthene 205-99-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Benzo(g,h,i)perylene 191-24-2 ND ug/L ORG-2 U 0.50 0.50 1q y (g )p y g

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Benzo(k)fluoranthene 207-08-9 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF SMURRF
Semivolatile Organic 
Compounds in Drinking Water SHORTSMURRF-

10/20/09
SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Bis(2-ethylhexyl) phthalate 117-81-7 ND ug/L ORG-2 U 3.0 3.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Bis(2-ethylhexyl)adipate 103-23-1 ND ug/L ORG-2 U 5.0 5.0 1q y ( y y ) p g

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Butyl benzyl phthalate 85-68-7 ND ug/L ORG-2 U 0.50 0.50 1

Page 91 of 99

RB-AR49222



projid sampidno labprojid labsampid colldate matrix testgroup method submethod extrdate analdate analyte casnum result measure typeresult qualifiers pql mdl dilu_fact

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Chrysene 218-01-9 ND ug/L ORG-2 U 0.50 0.50 1

Semivolatile Organic
SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Di-n-butyl phthalate 84-74-2 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- SMURRF- 
Semivolatile Organic 
Compounds in Drinking Water SHORT 

10/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous
p g

by GC/MS 525.2 LIST 10/30/2009 11/3/2009 Dibenz(a,h)anthracene 53-70-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Diethyl phthalate 84-66-2 ND ug/L ORG-2 U 0.50 0.50 1

Semivolatile Organic
SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Dimethyl phthalate 131-11-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- SMURRF- 
Semivolatile Organic 
Compounds in Drinking Water SHORT SMURRF

10/20/09
SMURRF  
Effluent    54483 54483.02 10/20/2009 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Fluoranthene 206-44-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Fluorene 86-73-7 ND ug/L ORG-2 U 0.50 0.50 1

S i l til O i
SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Indeno(1,2,3-cd)pyrene 193-39-5 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- SMURRF- 
Semivolatile Organic 
Compounds in Drinking Water SHORT SMURRF

10/20/09
SMURRF  
Effluent    54483 54483.02 10/20/2009 Aqueous

Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Naphthalene 91-20-3 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Phenanthrene 85-01-8 ND ug/L ORG-2 U 0.50 0.50 1

S i l til O i
SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Semivolatile Organic 
Compounds in Drinking Water 
by GC/MS 525.2

SHORT 
LIST 10/30/2009 11/3/2009 Pyrene 129-00-0 ND ug/L ORG-2 U 0.50 0.50 1

SMURRF- Method N-Methylcarbamoyloximes & N-SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF- Method N-Methylcarbamoyloximes & N-SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1q y y y g

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF Method N Methylcarbamoyloximes & NSMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1q y y y g

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1
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SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Aldicarb (Temik) 116-06-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF- SMURRF- N-Methylcarbamoyloximes & N-
10/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous

y y
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Aldicarb sulfone 1646-88-4 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Aldicarb sulfoxide 1646-87-3 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Oxamyl 23135-22-0 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF- SMURRF- N-Methylcarbamoyloximes & N-SMURRF
10/20/09

SMURRF  
Effluent    54483 54483.02 10/20/2009 Aqueous

N Methylcarbamoyloximes & N
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Methomyl 16752-77-5 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 3-Hydroxycarbofuran 16655-82-6 ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Propoxur 114-26-1 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF- SMURRF- N-Methylcarbamoyloximes & N-SMURRF
10/20/09

SMURRF  
Effluent    54483 54483.02 10/20/2009 Aqueous

N Methylcarbamoyloximes & N
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Carbofuran (Furadan) 1563-66-2 ND ug/L ORG-2 U 5.0 5.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Carbaryl ND ug/L ORG-2 U 2.0 2.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

N-Methylcarbamoyloximes & N-
Methylcarbamates by HPLC 531.1 MAIN 10/28/2009 10/28/2009 Methiocarb 2032-65-7 ND ug/L ORG-2 U 3.0 3.0 1

SMURRF-
10/20/09

Method 
Blank 54483 MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Bicarbonate (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals MINERALS MAIN 10/20/2009 10/26/2009 Bicarbonate (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Carbonate (as CaCO3) 786-19-6 ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Total Alkalinity -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Anions Total (meq/L) -- mg/L WETCHEM2 UNA 0.01 0.01 1

SMURRF- Method GEN -SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Cations Total (meq/L) -- mg/L WETCHEM2 UNA 0.01 0.01 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Ion Balance (percent difference) -- mg/L WETCHEM2 UNA 0.01 0.01 1

SMURRF- Method GEN.-
10/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals MINERALS MAIN 10/20/2009 10/26/2009 Chloride (Cl), Total 16887-00-6 ND mg/L WETCHEM2 U 1.00 0.10 1
SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Conductivity (umhos/cm @77F) -- ND mg/L WETCHEM2 U 10.0 2.5 1

SMURRF-
10/20/09

Method 
Blank 54483 MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Fluoride Total 16984 48 8 ND mg/L WETCHEM2 U 0 20 0 10 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals MINERALS MAIN 10/20/2009 10/26/2009 Fluoride, Total 16984-48-8 ND mg/L WETCHEM2 U 0.20 0.10 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Hardness (Ca,Mg) as CaCO3 HARDNESS ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Nitrate as Nitrogen 14797-55-8 ND mg/L WETCHEM2 U 0.10 0.01 1q g g

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Nitrite as Nitrogen 14797-65-0 ND mg/L WETCHEM2 U 0.02 0.01 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 pH (pH units) -- mg/L WETCHEM2 UNA 0.01 0.01 1
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SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Sulfate 14808-79-8 ND mg/L WETCHEM2 U 10.0 1.0 1

SMURRF-
10/20/09

Method 
Blank 54483 MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Surfactants (MBAS) ND mg/L WETCHEM2 U 0 05 0 03 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals MINERALS MAIN 10/20/2009 10/26/2009 Surfactants (MBAS) -- ND mg/L WETCHEM2 U 0.05 0.03 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM2 U 10.0 5.0 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Aluminum 7429-90-5 ND mg/L WETCHEM2 U 0.10 0.05 1Q q g

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Calcium 7440-70-2 ND mg/L WETCHEM2 U 0.10 0.05 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Copper 7440-50-8 ND mg/L WETCHEM2 U 0.02 0.01 1

SMURRF Method GENSMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Iron 7439-89-6 ND mg/L WETCHEM2 U 0.02 0.01 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Magnesium 7439-95-4 ND mg/L WETCHEM2 U 0.10 0.02 1

SMURRF- Method GEN.-SMURRF
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.
MINERALS MAIN 10/20/2009 10/26/2009 Manganese 7439-96-5 ND mg/L WETCHEM2 U 0.01 0.01 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Potassium 7440-09-7 ND mg/L WETCHEM2 U 0.20 0.10 1

SMURRF-
10/20/09

Method 
Bl k 54483 MBAQ 10/20/2009 A G l Mi l

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 S di 7440 23 5 ND /L WETCHEM2 U 0 50 0 10 110/20/09 Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals MINERALS MAIN 10/20/2009 10/26/2009 Sodium 7440-23-5 ND mg/L WETCHEM2 U 0.50 0.10 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Zinc 7440-66-6 ND mg/L WETCHEM2 U 0.02 0.01 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Bicarbonate (as CaCO3) -- 135 mg/L WETCHEM2 2.0 1.0 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals MINERALS MAIN 10/20/2009 10/26/2009 Bicarbonate (as CaCO3) 135 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Carbonate (as CaCO3) 786-19-6 20.0 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Total Alkalinity -- 155 mg/L WETCHEM2 2.0 1.0 1

SMURRF SMURRF GENSMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Chloride (Cl), Total 16887-00-6 304 mg/L WETCHEM2 1.00 0.10 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Conductivity (umhos/cm @77F) -- 1520 mg/L WETCHEM2 10.0 2.5 1

SMURRF- SMURRF- GEN.-SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Hardness (Ca,Mg) as CaCO3 HARDNESS 290 mg/L WETCHEM2 2.0 1.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Nitrate as Nitrogen 14797-55-8 2.40 mg/L WETCHEM2 0.10 0.01 1

SMURRF- SMURRF- GEN.-
10/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals MINERALS MAIN 10/20/2009 10/26/2009 Nitrite as Nitrogen 14797-65-0 0.023 mg/L WETCHEM2 0.02 0.01 1
SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Sulfate 14808-79-8 147 mg/L WETCHEM2 10.0 1.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent 54483 54483 02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Total Dissolved Solids 10-33-3 1070 mg/L WETCHEM2 10 0 5 0 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals MINERALS MAIN 10/20/2009 10/26/2009 Total Dissolved Solids 10-33-3 1070 mg/L WETCHEM2 10.0 5.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Aluminum 7429-90-5 0.068 mg/L WETCHEM2 J 0.10 0.05 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Calcium 7440-70-2 77.8 mg/L WETCHEM2 0.10 0.05 1q g

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Copper 7440-50-8 0.024 mg/L WETCHEM2 0.02 0.01 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Iron 7439-89-6 0.067 mg/L WETCHEM2 0.02 0.01 1

SMURRF SMURRF GENSMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Magnesium 7439-95-4 29.8 mg/L WETCHEM2 0.10 0.02 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Manganese 7439-96-5 0.014 mg/L WETCHEM2 0.01 0.01 1

SMURRF- SMURRF- GEN.-
10/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals MINERALS MAIN 10/20/2009 10/26/2009 Potassium 7440-09-7 8.16 mg/L WETCHEM2 0.20 0.10 1
SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Sodium 7440-23-5 198 mg/L WETCHEM2 0.50 0.10 1
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SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Zinc 7440-66-6 0.065 mg/L WETCHEM2 0.02 0.01 1

SMURRF-
10/20/09

SMURRF- 
Effluent 54483 54483 02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Cations Total (meq/L) 15 2 mg/L WETCHEM2 0 01 0 01 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals MINERALS MAIN 10/20/2009 10/26/2009 Cations Total (meq/L) -- 15.2 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Anions Total (meq/L) -- 14.9 mg/L WETCHEM2 0.01 0.01 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Ion Balance (percent difference) -- 0.997 mg/L WETCHEM2 0.01 0.01 1q (p ) g

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Fluoride, Total 16984-48-8 0.350 mg/L WETCHEM2 0.20 0.10 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Surfactants (MBAS) -- 0.159 mg/L WETCHEM2 0.05 0.03 1

SMURRF SMURRF GENSMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 Hydroxide (as CaCO3) -- ND mg/L WETCHEM2 U 2.0 1.0 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous General Minerals

GEN.-
MINERALS MAIN 10/20/2009 10/26/2009 pH (pH units) -- 8.26 mg/L WETCHEM2 0.01 0.01 1

SMURRF- Method Coliforms, total by Standard MPN/100 SMURRF
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/20/2009 10/26/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
10/20/09

SMURRF- 
Influent    54483 54483.01 10/20/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/20/2009 10/26/2009 Coliform, total -- 2400

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
10/20/09

SMURRF- 
Effl t 54483 54483 02 10/20/2009 A

Coliforms, total by Standard 
M th d 20th Ed SM 9221A D MAIN 10/20/2009 10/25/2009 C lif t t l ND

MPN/100 
L NONE U 1 1 1 1 110/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous Methods 20th Ed. SM-9221A-D MAIN 10/20/2009 10/25/2009 Coliform, total -- ND mL NONE U 1.1 1.1 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/20/2009 10/26/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
10/20/09

SMURRF- 
Influent    54483 54483.01 10/20/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/20/2009 10/26/2009 Coliform, fecal -- 2400

MPN/100 
mL NONE 1.1 1.1 110/20/09 Influent    54483 54483.01 10/20/2009 Aqueous Methods 20th Ed. SM 9221A E MAIN 10/20/2009 10/26/2009 Coliform, fecal 2400 mL NONE 1.1 1.1 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/20/2009 10/25/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 10/20/2009 10/26/2009 Fecal Enterococci

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF SMURRF F l E t i b St d d MPN/100SMURRF-
10/20/09

SMURRF- 
Influent    54483 54483.01 10/20/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 10/20/2009 10/26/2009 Fecal Enterococci 19000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
10/20/09

SMURRF- 
Effluent    54483 54483.02 10/20/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 10/20/2009 10/25/2009 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF- MethodSMURRF-
10/20/09

Method 
Blank    54483        MBAQ 10/20/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 10/20/2009 10/20/2009 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1

SMURRF-
10/20/09

SMURRF- 
Influent    54483 54483.01 10/20/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 10/20/2009 10/20/2009 Color COLOR 17.0 Color Units ORG-4 1.0 1.0 1

SMURRF- SMURRF- 
10/20/09 Effluent    54483 54483.02 10/20/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 10/20/2009 10/20/2009 Color COLOR 14.0 Color Units ORG-4 1.0 1.0 1
SMURRF-
10/29/09

Method 
Blank    54626        MBAQ 10/29/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 10/29/2009 10/29/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
10/29/09

SMURRF- 
Influent 54626 54626 01 10/29/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180 1 MAIN 10/29/2009 10/29/2009 Turbidity -- 3 51 NTU WETCHEM1 1 0 0 5 110/29/09 Influent    54626 54626.01 10/29/2009 Aqueous (EPA/600/4-79-020) 180.1 MAIN 10/29/2009 10/29/2009 Turbidity -- 3.51 NTU WETCHEM1 1.0 0.5 1

SMURRF-
10/29/09

SMURRF- 
Effluent    54626 54626.02 10/29/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 10/29/2009 10/29/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
10/29/09

Method 
Blank    54626        MBAQ 10/29/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/29/2009 11/2/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1q

SMURRF-
10/29/09

SMURRF- 
Influent    54626 54626.01 10/29/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/29/2009 11/2/2009 Coliform, total -- 22000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
10/29/09

SMURRF- 
Effluent    54626 54626.02 10/29/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 10/29/2009 10/31/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF Method Fecal Coliform by Standard MPN/100SMURRF-
10/29/09

Method 
Blank    54626        MBAQ 10/29/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/29/2009 11/2/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
10/29/09

SMURRF- 
Influent    54626 54626.01 10/29/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 10/29/2009 11/2/2009 Coliform, fecal -- 170

MPN/100 
mL NONE 1.1 1.1 1

SMURRF- SMURRF- Fecal Coliform, by Standard MPN/100 
10/29/09 Effluent    54626 54626.02 10/29/2009 Aqueous

, y
Methods 20th Ed. SM-9221A-E MAIN 10/29/2009 10/31/2009 Coliform, fecal -- ND mL NONE U 1.1 1.1 1
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SMURRF-
11/05/09

Method 
Blank    54718        MBAQ 11/5/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 11/5/2009 11/5/2009 Specific conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1

SMURRF-
11/05/09

SMURRF- 
Influent    54718 54718.01 11/5/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 11/5/2009 11/5/2009 Specific conductance -- 1120 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
11/05/09

SMURRF- 
Effluent    54718 54718.02 11/5/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 11/5/2009 11/5/2009 Specific conductance -- 1170 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
11/05/09

Method 
Blank    54718        MBAQ 11/5/2009 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 11/5/2009 11/5/2009 pH PHSOIL pH unit WETCHEM1 UNA 0.01 0.01 1

SMURRF-
11/05/09

SMURRF- 
Influent    54718 54718.01 11/5/2009 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 11/5/2009 11/5/2009 pH PHSOIL 8.05 pH unit WETCHEM1 0.01 0.01 1

SMURRF-
11/05/09

SMURRF- 
Effluent    54718 54718.02 11/5/2009 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 11/5/2009 11/5/2009 pH PHSOIL 8.36 pH unit WETCHEM1 0.01 0.01 1

SMURRF-
11/05/09

Method 
Blank    54718        MBAQ 11/5/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 11/9/2009 11/10/2009 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1

SMURRF-
11/05/09

SMURRF- 
Influent    54718 54718.01 11/5/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 11/9/2009 11/10/2009 Total Dissolved Solids 10-33-3 790 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
11/05/09

SMURRF- 
Effluent    54718 54718.02 11/5/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 11/9/2009 11/10/2009 Total Dissolved Solids 10-33-3 820 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
11/05/09

Method 
Blank    54718        MBAQ 11/5/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 11/6/2009 11/6/2009 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
11/05/09

SMURRF- 
Influent    54718 54718.01 11/5/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 11/6/2009 11/6/2009 Total Suspended Solids (TSS) TSS 29.0 mg/L WETCHEM1 5.00 0.50 1

SMURRF-
11/05/09

SMURRF- 
Effluent    54718 54718.02 11/5/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 11/6/2009 11/6/2009 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
11/05/09

Method 
Blank    54718        MBAQ 11/5/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 11/10/2009 11/11/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
11/05/09

SMURRF- 
Influent    54718 54718.01 11/5/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 11/10/2009 11/11/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
11/05/09

SMURRF- 
Effluent    54718 54718.02 11/5/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 11/10/2009 11/11/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
11/05/09

Method 
Blank    54718        MBAQ 11/5/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 11/5/2009 11/5/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
11/05/09

SMURRF- 
Influent    54718 54718.01 11/5/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 11/5/2009 11/5/2009 Turbidity -- 22.0 NTU WETCHEM1 1.0 0.5 1

SMURRF-
11/05/09

SMURRF- 
Effluent    54718 54718.02 11/5/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 11/5/2009 11/5/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
11/05/09

Method 
Blank    54718        MBAQ 11/5/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 11/5/2009 11/5/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
11/05/09

SMURRF- 
Influent    54718 54718.01 11/5/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 11/5/2009 11/5/2009 Coliform, total -- >160000

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
11/05/09

SMURRF- 
Effluent    54718 54718.02 11/5/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 11/5/2009 11/5/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
11/05/09

Method 
Blank    54718        MBAQ 11/5/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 11/5/2009 11/5/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
11/05/09

SMURRF- 
Influent    54718 54718.01 11/5/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 11/5/2009 11/5/2009 Coliform, fecal -- 28000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
11/05/09

SMURRF- 
Effluent    54718 54718.02 11/5/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 11/5/2009 11/5/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
11/05/09

Method 
Blank    54718        MBAQ 11/5/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 11/5/2009 11/5/2009 Fecal Enterococci

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
11/05/09

SMURRF- 
Influent    54718 54718.01 11/5/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 11/5/2009 11/5/2009 Fecal Enterococci 90000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
11/05/09

SMURRF- 
Effluent    54718 54718.02 11/5/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 11/5/2009 11/5/2009 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
11/05/09

Method 
Blank    54718        MBAQ 11/5/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 11/5/2009 11/5/2009 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1

SMURRF-
11/05/09

SMURRF- 
Influent    54718 54718.01 11/5/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 11/5/2009 11/5/2009 Color COLOR 29.0 Color Units ORG-4 1.0 1.0 1
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SMURRF-
11/05/09

SMURRF- 
Effluent    54718 54718.02 11/5/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 11/5/2009 11/5/2009 Color COLOR 22.0 Color Units ORG-4 1.0 1.0 1

SMURRF-
11/12/09

Method 
Blank    54800        MBAQ 11/12/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 11/12/2009 11/12/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
11/12/09

SMURRF- 
Influent    54800 54800.01 11/12/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 11/12/2009 11/12/2009 Turbidity -- 1.73 NTU WETCHEM1 1.0 0.5 1

SMURRF-
11/12/09

SMURRF- 
Effluent    54800 54800.02 11/12/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 11/12/2009 11/12/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
11/12/09

Method 
Blank    54800        MBAQ 11/12/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 11/12/2009 11/18/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
11/12/09

SMURRF- 
Influent    54800 54800.01 11/12/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 11/12/2009 11/18/2009 Coliform, total -- 2400000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
11/12/09

SMURRF- 
Effluent    54800 54800.02 11/12/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 11/12/2009 11/14/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
11/12/09

Method 
Blank    54800        MBAQ 11/12/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 11/12/2009 11/18/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
11/12/09

SMURRF- 
Influent    54800 54800.01 11/12/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 11/12/2009 11/18/2009 Coliform, fecal -- 1400

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
11/12/09

SMURRF- 
Effluent    54800 54800.02 11/12/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 11/12/2009 11/14/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
11/17/09

Method 
Blank    54849        MBAQ 11/17/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 11/17/2009 11/17/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
11/17/09

SMURRF- 
Influent    54849 54849.01 11/17/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 11/17/2009 11/17/2009 Turbidity -- 1.71 NTU WETCHEM1 1.0 0.5 1

SMURRF-
11/17/09

SMURRF- 
Effluent    54849 54849.02 11/17/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 11/17/2009 11/17/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
11/17/09

Method 
Blank    54849        MBAQ 11/17/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 11/17/2009 11/23/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
11/17/09

SMURRF- 
Influent    54849 54849.01 11/17/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 11/17/2009 11/23/2009 Coliform, total -- 1300

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
11/17/09

SMURRF- 
Effluent    54849 54849.02 11/17/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 11/17/2009 11/19/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
11/17/09

Method 
Blank    54849        MBAQ 11/17/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 11/17/2009 11/23/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
11/17/09

SMURRF- 
Influent    54849 54849.01 11/17/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 11/17/2009 11/23/2009 Coliform, fecal -- 800

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
11/17/09

SMURRF- 
Effluent    54849 54849.02 11/17/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 11/17/2009 11/19/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
11/24/09

Method 
Blank    54966        MBAQ 11/24/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 11/24/2009 11/24/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
11/24/09

SMURRF- 
Influent    54966 54966.01 11/24/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 11/24/2009 11/24/2009 Turbidity -- 4.92 NTU WETCHEM1 1.0 0.5 1

SMURRF-
11/24/09

SMURRF- 
Effluent    54966 54966.02 11/24/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 11/24/2009 11/24/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
11/24/09

Method 
Blank    54966        MBAQ 11/24/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 11/24/2009 11/29/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
11/24/09

SMURRF- 
Influent    54966 54966.01 11/24/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 11/24/2009 11/29/2009 Coliform, total -- 23000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
11/24/09

SMURRF- 
Effluent    54966 54966.02 11/24/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 11/24/2009 11/26/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
11/24/09

Method 
Blank    54966        MBAQ 11/24/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 11/24/2009 11/29/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
11/24/09

SMURRF- 
Influent    54966 54966.01 11/24/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 11/24/2009 11/29/2009 Coliform, fecal -- 2200

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
11/24/09

SMURRF- 
Effluent    54966 54966.02 11/24/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 11/24/2009 11/29/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1
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SMURRF-
12/15/09

Method 
Blank    55252        MBAQ 12/15/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 12/15/2009 12/15/2009 Specific conductance -- ND umhos/cm WETCHEM1 U 10.0 5.0 1

SMURRF-
12/15/09

SMURRF- 
Influent    55252 55252.01 12/15/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 12/15/2009 12/15/2009 Specific conductance -- 815 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
12/15/09

SMURRF- 
Effluent    55252 55252.02 12/15/2009 Aqueous

Conductance, Specific 
Conductance (at 25 Deg. C) 120.1 MAIN 12/15/2009 12/15/2009 Specific conductance -- 745 umhos/cm WETCHEM1 10.0 5.0 1

SMURRF-
12/15/09

Method 
Blank    55252        MBAQ 12/15/2009 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 12/15/2009 12/15/2009 pH PHSOIL pH unit WETCHEM1 UNA 0.01 0.01 1

SMURRF-
12/15/09

SMURRF- 
Influent    55252 55252.01 12/15/2009 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 12/15/2009 12/15/2009 pH PHSOIL 8.18 pH unit WETCHEM1 0.01 0.01 1

SMURRF-
12/15/09

SMURRF- 
Effluent    55252 55252.02 12/15/2009 Aqueous

pH - Electrometric (EPA/600/4-
79-020) 150.1 MAIN 12/15/2009 12/15/2009 pH PHSOIL 8.26 pH unit WETCHEM1 0.01 0.01 1

SMURRF-
12/15/09

Method 
Blank    55252        MBAQ 12/15/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 12/15/2009 12/16/2009 Total Dissolved Solids 10-33-3 ND mg/L WETCHEM1 U 10.0 5.0 1

SMURRF-
12/15/09

SMURRF- 
Influent    55252 55252.01 12/15/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 12/15/2009 12/16/2009 Total Dissolved Solids 10-33-3 570 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
12/15/09

SMURRF- 
Effluent    55252 55252.02 12/15/2009 Aqueous

Total Dissolved Solids, 
Gravimetric, Dried at 180 C 160.1 MAIN 12/15/2009 12/16/2009 Total Dissolved Solids 10-33-3 510 mg/L WETCHEM1 10.0 5.0 1

SMURRF-
12/15/09

Method 
Blank    55252        MBAQ 12/15/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 12/16/2009 12/16/2009 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
12/15/09

SMURRF- 
Influent    55252 55252.01 12/15/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 12/16/2009 12/16/2009 Total Suspended Solids (TSS) TSS 9.00 mg/L WETCHEM1 5.00 0.50 1

SMURRF-
12/15/09

SMURRF- 
Effluent    55252 55252.02 12/15/2009 Aqueous

Residue, Non-Filterable, 
Gravimetric, Dried at 103-105 C 160.2 MAIN 12/16/2009 12/16/2009 Total Suspended Solids (TSS) TSS ND mg/L WETCHEM1 U 5.00 0.50 1

SMURRF-
12/15/09

Method 
Blank    55252        MBAQ 12/15/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 12/21/2009 12/22/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
12/15/09

SMURRF- 
Influent    55252 55252.01 12/15/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 12/21/2009 12/22/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
12/15/09

SMURRF- 
Effluent    55252 55252.02 12/15/2009 Aqueous Oil and Grease, Gravimetric 1664 MAIN 12/21/2009 12/22/2009 Oil and Grease OILGREASE ND mg/L ORG-2 U 1.0 0.5 1

SMURRF-
12/15/09

Method 
Blank    55252        MBAQ 12/15/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/15/2009 12/15/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
12/15/09

SMURRF- 
Influent    55252 55252.01 12/15/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/15/2009 12/15/2009 Turbidity -- 24.8 NTU WETCHEM1 1.0 0.5 1

SMURRF-
12/15/09

SMURRF- 
Effluent    55252 55252.02 12/15/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/15/2009 12/15/2009 Turbidity -- 1.05 NTU WETCHEM1 1.0 0.5 1

SMURRF-
12/15/09

Method 
Blank    55252        MBAQ 12/15/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/15/2009 12/23/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
12/15/09

SMURRF- 
Influent    55252 55252.01 12/15/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/15/2009 12/23/2009 Coliform, total -- 700

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
12/15/09

SMURRF- 
Effluent    55252 55252.02 12/15/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/15/2009 12/17/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
12/15/09

Method 
Blank    55252        MBAQ 12/15/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/15/2009 12/23/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
12/15/09

SMURRF- 
Influent    55252 55252.01 12/15/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/15/2009 12/23/2009 Coliform, fecal -- 80.0

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
12/15/09

SMURRF- 
Effluent    55252 55252.02 12/15/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/15/2009 12/17/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
12/15/09

Method 
Blank    55252        MBAQ 12/15/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 12/15/2009 12/23/2009 Fecal Enterococci

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
12/15/09

SMURRF- 
Influent    55252 55252.01 12/15/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 12/15/2009 12/23/2009 Fecal Enterococci 17.0

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
12/15/09

SMURRF- 
Effluent    55252 55252.02 12/15/2009 Aqueous

Fecal Enterococci by Standard 
Methods, 20th ED. SM-9230A-B MAIN 12/15/2009 12/17/2009 Fecal Enterococci ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
12/15/09

Method 
Blank    55252        MBAQ 12/15/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 12/15/2009 12/15/2009 Color COLOR ND Color Units ORG-4 U 1.0 1.0 1

SMURRF-
12/15/09

SMURRF- 
Influent    55252 55252.01 12/15/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 12/15/2009 12/15/2009 Color COLOR 11.0 Color Units ORG-4 1.0 1.0 1
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projid sampidno labprojid labsampid colldate matrix testgroup method submethod extrdate analdate analyte casnum result measure typeresult qualifiers pql mdl dilu_fact
SMURRF-
12/15/09

SMURRF- 
Effluent    55252 55252.02 12/15/2009 Aqueous Color (By Visual Comparison) SM2120-B MAIN 12/15/2009 12/15/2009 Color COLOR 9.00 Color Units ORG-4 1.0 1.0 1

SMURRF-
12/22/09

Method 
Blank    55333        MBAQ 12/22/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/22/2009 12/22/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
12/22/09

SMURRF- 
Influent    55333 55333.01 12/22/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/22/2009 12/22/2009 Turbidity -- 2.48 NTU WETCHEM1 1.0 0.5 1

SMURRF-
12/22/09

SMURRF- 
Effluent    55333 55333.02 12/22/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/22/2009 12/22/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
12/22/09

Method 
Blank    55333        MBAQ 12/22/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/22/2009 12/30/2009 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
12/22/09

SMURRF- 
Influent    55333 55333.01 12/22/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/22/2009 12/30/2009 Coliform, total -- 30000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
12/22/09

SMURRF- 
Effluent    55333 55333.02 12/22/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/22/2009 12/24/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
12/22/09

Method 
Blank    55333        MBAQ 12/22/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/22/2009 12/30/2009 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
12/22/09

SMURRF- 
Influent    55333 55333.01 12/22/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/22/2009 12/30/2009 Coliform, fecal -- 240

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
12/22/09

SMURRF- 
Effluent    55333 55333.02 12/22/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/22/2009 12/24/2010 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
12/29/09

Method 
Blank    55411        MBAQ 12/29/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/29/2009 12/29/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
12/29/09

SMURRF- 
Influent    55411 55411.01 12/29/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/29/2009 12/29/2009 Turbidity -- 6.60 NTU WETCHEM1 1.0 0.5 1

SMURRF-
12/29/09

SMURRF- 
Effluent    55411 55411.02 12/29/2009 Aqueous

Turbidity, Nephelometric 
(EPA/600/4-79-020) 180.1 MAIN 12/29/2009 12/29/2009 Turbidity -- ND NTU WETCHEM1 U 1.0 0.5 1

SMURRF-
12/29/09

Method 
Blank    55411        MBAQ 12/29/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/29/2009 1/4/2010 Coliform, total --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
12/29/09

SMURRF- 
Influent    55411 55411.01 12/29/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/29/2009 1/4/2010 Coliform, total -- 8000

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
12/29/09

SMURRF- 
Effluent    55411 55411.02 12/29/2009 Aqueous

Coliforms, total by Standard 
Methods 20th Ed. SM-9221A-D MAIN 12/29/2009 12/31/2009 Coliform, total -- ND

MPN/100 
mL NONE U 1.1 1.1 1

SMURRF-
12/29/09

Method 
Blank    55411        MBAQ 12/29/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/29/2009 1/4/2010 Coliform, fecal --

MPN/100 
mL NONE UNA 1.1 1.1 1

SMURRF-
12/29/09

SMURRF- 
Influent    55411 55411.01 12/29/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/29/2009 1/4/2010 Coliform, fecal -- 110

MPN/100 
mL NONE 1.1 1.1 1

SMURRF-
12/29/09

SMURRF- 
Effluent    55411 55411.02 12/29/2009 Aqueous

Fecal Coliform, by Standard 
Methods 20th Ed. SM-9221A-E MAIN 12/29/2009 12/31/2009 Coliform, fecal -- ND

MPN/100 
mL NONE U 1.1 1.1 1
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APPENDIX F  COSTS 

F-1 

  No. of 
Sites 

No. of 
Events Capital Sampling 

Labor 
Station 

Maintenance Laboratory TOTAL 

Mass 
Emission 7 92  $        2,364   $      55,148   $         103,942   $      202,929  $      364,383 

Water 
Column 
Toxicity 

7 28  $             -    $      16,784   $                  -     $        38,773  $        55,557 

Tributary 
Watershed 6 54  $        2,364   $      32,370   $           61,009   $      159,880  $      255,622 

TOTAL 
2009-2010 20 174  $        4,728   $    104,302   $          164,951  $      401,582  $      675,563 
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APPENDIX F 

F-2 

Laboratory Cost Details 
 

Dry Wet 
Type Blank (non-storm) (storm) Grand Total 
Equipment Blank Testing $29,997.76 $29,997.76
Mass Emission $79,092.36 $89,716.50 $168,808.86
Overtime $2,129.78 $5,667.68 $7,797.46
Tributary $67,905.28 $89,554.48 $157,459.76
Water Column Toxicity $26,346.14 $11,171.88 $37,518.02
Grand Total $29,997.76 $175,473.56 $196,110.54 $401,581.86

 
 

Dry Wet 
Event Blank (non-storm) (storm) Grand Total
2009-10Event02 $38,078.56 $38,078.56
2009-10Event03 $29,997.76 $29,997.76
2009-10Event12 $37,745.74 $37,745.74
2009-10Event13 $51,610.05 $51,610.05
2009-10Event14 $49,685.42 $49,685.42
2009-10Event15 $36,651.56 $36,651.56
2009-10Event16 $38,193.74 $38,193.74
2009-10Event19 $51,300.06 $51,300.06
2009-10Event21 $18,065.93 $18,065.93
2009-10Event22 $57.84 $57.84
2009-10Event24 $57.84 $57.84
2009-10Event26 $57.84 $57.84
2009-10Event28 $49,963.84 $49,963.84
2009-10Event30 $57.84 $57.84
2009-10Event32 $57.84 $57.84
Grand Total $29,997.76 $175,473.56 $196,110.54 $401,581.86
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APPENDIX G  Contacts 
 
 
TOPIC   CONTACT   AGENCY TELEPHONE  E‐MAIL  

Automated 
Sampling Equipment 

Hisham Eldin,   
Al Lipana 

L.A. Co. 
Dept Public 
Works 

(626) 458‐4328 
(626) 458‐4331 

heldin@dpw.lacounty.gov 
alipana@dpw.lacounty.gov 

Flow Data 
Arthur 
Gotingco 

L.A. Co. 
Dept Public 
Works 

(626) 458‐6379  agoting@dpw.lacounty.gov 

GIS data 
Eduardo 
Escobar 

L.A. Co. 
Dept Public 
Works 

(626) 458‐4355  edescoba@dpw.lacounty.gov 

Hydrographs  Hisham Eldin 
L.A. Co. 
Dept Public 
Works 

(626) 458‐4328  heldin@dpw.lacounty.gov 

Mass Emission and 
Tributary 
Monitoring 

Fred Gonzalez, 
Geoffrey Owu 

L.A. Co. 
Dept Public 
Works 

(626) 458‐5948 
(626) 458‐4317 

fgonzal@dpw.lacounty.gov 
gowu@dpw.lacounty.gov 

Rainfall Data  Rodney Brown 
L.A. Co. 
Dept Public 
Works 

(626) 458‐6186  rbrown@dpw.lacounty.gov 

Santa Monica Bay 
Shoreline 
Monitoring MS4 
Report  

Gerald 
McGowen 

City of Los 
Angeles 

(310) 648‐5611  gerald.mcgowen@lacity.org 

Santa Monica Urban 
Runoff Recycling 
Facility (SMURRF) 
Report 

Gary Welling 
City of Santa 
Monica 

(310) 458‐8235  gary.welling@smgov.net 

Trash Compliance 
Reports 

Giles Coon 
L.A. Co. 
Dept Public 
Works 

(626) 458‐7141  gcoon@dpw.lacounty.gov 

Water Quality Data, 
Pollutant Loading, 
Trend Analysis, 
Correlation Study 

Raymond To 
L.A. Co. 
Dept Public 
Works 

(626) 458‐7123  rto@dpw.lacounty.gov 

 
 
This report is also posted on the Internet within the “2009-2010 Monitoring Report” link 
at http://dpw.lacounty.gov/wmd/NPDES/report_directory.cfm  
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SAFIT Southwest Association of Freshwater Invertebrate Taxonomists 
SCCWRP Southern California Coastal Water Research Project 
SGRRMP San Gabriel River Regional Monitoring Program 
SMBW Santa Monica Bay Watershed 
SMC Stormwater Monitoring Coalition 
SMC Program Stormwater Monitoring Coalition Southern California Regional 

Watershed Monitoring Program 
SOW scope of work 
SWAMP Surface Water Ambient Monitoring Program 
TV tolerance value 
USEPA United States Environmental Protection Agency 
WESTON® Weston Solutions, Inc. 
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EXECUTIVE SUMMARY 
 
Background 
Weston Solutions, Inc. (WESTON®) was contracted by the Los Angeles County Flood Control 
District (LACFCD) to perform biological assessments (bioassessments) of various freshwater 
streams in Los Angeles County (County) (Bioassessment Program). The Bioassessment Program 
is required for National Pollutant Discharge Elimination System (NPDES) Municipal Separate 
Storm Sewer System (MS4) Permit compliance, under the enforcment of the Los Angeles 
Regional Water Quality Control Board (RWQCB). The goals of this program are to assess 
biological integrity and to detect biological trends and responses to pollution in receiving waters 
throughout the County. To achieve these goals, the program focuses on the sampling and 
analysis of freshwater stream benthic macroinvertebrates (BMIs). The program was initiated in 
October 2003, and monitoring surveys have been conducted once per year since that time, for a 
total of seven surveys to date. Surveys were conducted in October 2003, October 2004, October 
2005, July (San Gabriel River Watershed only) and October 2006, June (San Gabriel River 
Watershed only) and October 2007, November 2008, and June 2009. 
 
In 2009, the Bioassessment Program incorporated three collaborative monitoring programs in 
addition to the basic NPDES Program. These three programs included the San Gabriel River 
Regional Monitoring Program (SGRRMP), Los Angeles River Watershed-Wide Monitoring 
Program (LARWMP), and Stormwater Monitoring Coalition (SMC) Regional Watershed 
Monitoring Program (SMC Program). 
 
Study Area and Monitoring Sites 
The study area consisted of 22 stream monitoring sites within the five primary watersheds of the 
County. The watersheds and number of sites sampled in each were as follows: 

 San Gabriel River Watershed:  eight sites. 
 Los Angeles River Watershed:  six sites. 
 Dominguez Channel Watershed:  one site. 
 Santa Monica Bay Watershed (SMBW), including Malibu Creek Watershed and Ballona 

Creek Watershed:  five sites. 
 Santa Clara River Watershed:  two sites. 

 
From June 15, 2009 to July 2, 2009, 22 sites were sampled. Three sites originally identified in 
the Scope of Work (SOW) were not sampled due to a lack of perennial flow. One site, 
SMC01364 (MAR1108-01364 in SOW), in the SMBW was rejected and replaced with 
SMC06926 for being non-perennial after a site visit. Two sites in the Santa Clara Watershed—
SMC00204 (MAR1108-00204 in SOW) and SMC00604 (MAR1108-00604 in SOW)—were 
rejected and replaced with SMC04748 and SMC17056 for being non-perennial based on a 
preliminary assessment using Google Earth™ aerial imagery. These three replacement sites were 
randomly selected by the SMC and managed by the Southern California Coastal Water Research 
Project (SCCWRP). Three of the monitoring reaches (SGUT-501–San Gabriel River, SGUT-
504–San Gabriel River, and 6–Arroyo Seco) were considered reference sites since they had 
minimal upstream urban development and runoff. Eight of the other sites were located in 
concrete-lined channels. These included sites SGLR01278–Coyote Creek (SMC01278), 
SGLR02656–Walnut Channel (SMC02656), SGLR09534–San Gabriel River, LALT500–Rio 
Hondo, LALT501–Arroyo Seco, LALT503–Tujunga Wash (SMC00756), 19–Dominguez 
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Channel, and SMC01640–Las Virgenes Creek. LALT503–Tujunga Wash was also coincident 
with SMC00756 (less than 300 m away) so it was also used for SMC data submission as an SMC 
site as well. 
 
Methodology 
Field sampling followed the standard protocols described in the Surface Water Ambient 
Monitoring Program (SWAMP) physical habitat assessment protocol (Ode, 2007). Organisms 
were identified to standard taxonomic Level II as specified in the Southwest Association of 
Freshwater Invertebrate Taxonomists (SAFIT) List of Freshwater Invertebrate Taxa. Data 
analysis included the calculation of standard community-based metric values and a Southern 
California Index of Biotic Integrity (IBI) (Ode et al., 2005). In addition to the SWAMP physical 
habitat assessment, the California Rapid Assessment Method (CRAM) for riverine wetlands was 
intiated in 2009. Additional analyses included a comparison of concrete-lined channels to 
unlined channels, comparison of IBI scores to site elevations, comparison of CRAM scores to 
IBI scores (2009 data only), and Bray–Curtis-based cluster analysis of taxa and monitoring sites. 
These analyses were performed for both the 2009 data and for the 2003 to 2009 data, separately.  
 
Findings 
Taxonomic evaluation of the 2009 samples yielded 146 different taxa from 14,073 individual 
organisms. Ostracods (seed shrimp) were present at every monitoring site and were the most 
abundant organisms collected throughout the County. The majority of organisms collected from 
the monitoring sites were moderately or highly tolerant to stream impairments. Twenty-one of 
the 22 sites were dominated by organisms in the collector–gatherer feeding group.  
 
The IBI score of a monitoring reach is considered the strongest analytical tool for rating overall 
benthic community quality. The score is in points on a 0–70 scale, where higher scores indicate 
higher-quality BMI communities. Sites rated Poor or Very Poor have an IBI score of 26 or lower 
and are considered impaired (i.e., 26 is the impairment threshold). The IBI scores for the 2009 
study ranged from 1 to 62, out of the possible 70 points (Table ES-1), and the ratings for quality 
of BMI communities ranged from Very Poor to Very Good. The monitoring reaches located in 
highly modified, concrete-lined channels had Very Poor IBI ratings. Analysis of individual 
metrics as well as total IBI scores showed that monitoring sites located in the lower-elevation, 
urban watershed areas had lower-quality benthic communities than sites located in the middle to 
upper and natural reaches of the watersheds. A correlation analysis of elevation and IBI scores 
indicated a positive and significant correlation countywide. When individual watersheds were 
considered, the San Gabriel Watershed and Los Angeles River Watershed had a positive 
correlation between elevation and IBI scores, whereas the SMBW had a negarive but 
insignificant correlation (i.e., IBI scores were somewhat lower in the upper watershed). Analysis 
of the IBI scores for the seven survey years through 2009 did not indicate any substantial trend 
through time toward degradation or improvement at any of the sites. 
 
An analysis of the benthic community quality in concrete-lined sites versus unlined sites 
indicated a statistically significant difference in IBI scores between sites located in the lower 
watershed areas based on channel type. When reference sites were added to the analysis, the 
difference in IBI scores between concrete-lined sites and unlined sites was of much greater 
significance. When considering only 2009 data, the difference between concrete-lined sites and 
unlined sites was much greater than for the cumulative 2003–2009 data. Correlation analysis 
between CRAM scores and IBI scores had an R2 of 0.577, indicating a significant correlation.  
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Conclusion 
Stream bioassessment monitoring of the watersheds of the County has been conducted for seven 
consecutive years beginning October 2003, at a total of 42 different sites. Monitoring sites 
located in highly urbanized areas of the watersheds have consistently had BMI communities that 
were considered impaired based on the Southern California IBI. Reference monitoring site 
macroinvertebrate communities have been rated unimpaired for the duration of the study. 
Sampling and analysis methodology has been altered somewhat in the standard protocols, but 
overall results have been relatively consistent for all of the monitoring sites, and no results have 
shown any significant trend for increasing or decreasing biotic integrity. Correlations between 
IBI scores and channel type (i.e., concrete-lined versus unlined), elevation, and CRAM habitat 
scores indicated that all three factors are significantly related to IBI scores. These relationships 
were also confirmed by cluster analysis.  
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Table ES-1. Index of Biotic Integrity Scoring for 2009 

Receiving Waterbody Site Code IBI Score  
(0–70 scale) IBI Rating 

San Gabriel River Watershed 

San Gabriel River SGUT-501  62 Very Good 

San Gabriel River  SGUT-504  34 Fair 

San Gabriel River  SGUT-505  33 Fair 

Emerald Wash SGLR00288  15 Poor 

Walnut Creek  SGLR02656 (SMC02656) 10 Very Poor 

Walnut Channel  5, SGLT-506  5 Very Poor 

Coyote Creek  SGLR01278 (SMC01278)  1 Very Poor 

San Gabriel River   SGMR09534  1 Very Poor 

Los Angeles River Watershed 

Arroyo Seco  6 50 Good 

Arroyo Seco 7 16 Poor 

Rio Hondo  LALT500  9 Very Poor 

Arroyo Seco  LALT501  6 Very Poor 

Compton Creek  8, LALT502   6 Very Poor 

Tujunga Wash  LALT503 
(SMC00756)  5 Very Poor 

Dominguez Channel Watershed 

Dominguez Channel 19 1 Very Poor 

Santa Monica Bay Watershed 

Trancas Canyon Creek SMC01172 DUP  31 Fair 

Trancas Canyon Creek SMC01172  29 Fair 

Malibu Creek  SMC01384  29 Fair 

Rustic Canyon Creek  SMC06926  26 Poor 

Trancas Canyon Creek  SMC01550  26 Poor 

Las Virgenes Creek  SMC01640  7 Very Poor 

Santa Clara River Watershed 

Santa Clara River  SMC17056  25 Poor 

Santa Clara River   SMC04748  22 Poor 
SGUT = San Gabriel River Upper watershed Targeted site 
SGLT = San Gabriel River Lower watershed Targeted site 
SGLR = San Gabriel River Lower watershed Random site 
SGMR = San Gabriel River Mid-watershed Random site 
LALT = Los Angeles River Lower watershed Tributary site 
SMC = SMC random site 
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1.0 INTRODUCTION 
 
Weston Solutions, Inc. (WESTON®) was contracted by the Los Angeles County Flood Control 
District (LACFCD) to perform biological assessments (bioassessments) of various freshwater 
streams in five Los Angeles County (County) watersheds (Bioassessment Program). The 
Bioassessment Program is required for National Pollutant Discharge Elimination System 
(NPDES) Permit compliance as enforced by the Los Angeles RWQCB (i.e., Region 4). The 
goals of the program are to assess biological integrity and to detect possible biological trends and 
responses to pollution in receiving waters throughout the County. Sampling and analysis 
followed the protocols described in the Surface Water Ambient Monitoring Program (SWAMP) 
physical habitat assessment protocol (Ode, 2007) and also incorporated the Stormwater 
Monitoring Coalition (SMC) Regional Monitoring of Southern California’s Coastal Watersheds 
workplan (SCCWRP, 2007). This program was initiated in October 2003, and monitoring 
surveys have been conducted once per year since that time. In 2009, the Bioassessment Program 
incorporated three monitoring programs in addition to the NPDES Program. These included the 
San Gabriel River Regional Monitoring Program (SGRRMP), Los Angeles River Watershed-
Wide Monitoring Program (LARWMP), and SMC Regional Watershed Monitoring Program 
(SMC Program). 
 
The Bioassessment Program includes the collection and identification of stream benthic 
macroinvertebrates (BMI) and also assesses the quality and condition of the in-stream physical 
habitats and adjacent riparian zones. Using species-specific tolerance values (TVs) and 
community composition, numerical biometric indices are calculated that determine the 
ecological health of streams. Over time, this information may be used to identify ecological 
trends and aid analyses of the appropriateness of water quality management programs (Yoder 
and Rankin, 1998).  
 
Invertebrates reside in streams for periods ranging from one month to several years and have 
varying sensitivities to physical, biological, and chemical disturbances in the stream. By 
assessing the invertebrate community structure of a stream, a realistic, long-term measure of 
stream habitat health and ecological response is obtained. This information may complement 
monitoring programs that test water quality parameters, which provide a measure of habitat 
conditions only at the moment sampling occurs. The addition of bioassessment to chemical, 
bacterial, and toxicological approaches to watershed monitoring programs gives a 
comprehensive indication of water quality and the effects of ecological impacts. 
 
This report presents the results of stream bioassessment surveys from 22 monitoring sites in the 
Los Angeles Basin, conducted from June 15, 2009 to July 2, 2009. No significant rain events 
occurred during the sampling period or during the previous month. A taxonomic list of all 
identified BMIs, biological metric and Index of Biotic Integrity (IBI) calculations, and a 
discussion and analysis of the results are included in this report.  
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2.0 STUDY AREA OVERVIEW 
 
The monitoring sites assessed in this study were located in five major watersheds throughout the 
County. These included the San Gabriel River Watershed, Los Angeles River Watershed, Santa 
Monica Bay Watershed (SMBW) (including the Ballona Creek Watershed and the Malibu Creek 
Watershed), Dominguez Channel Watershed, and Santa Clara River Watershed. The monitoring 
reaches are described in Table 1, along with the rationale for monitoring each site. Figure 1 is a 
map of the monitoring site locations.  
 
Eight of the monitoring sites were located in concrete-lined channels: SGLR01278–Coyote 
Creek (SMC01278), SGLR02656–Walnut Channel (SMC02656), SGLR09534–San Gabriel 
River, LALT500–Rio Hondo, LALT501–Arroyo Seco, LALT503–Tujunga Wash (SMC00756), 
19–Dominguez Channel, and SMC01640–Las Virgenes Creek. Three of the monitoring sites 
were unlined and were considered reference sites with minimal upstream urban development: 
SGUT-501–San Gabriel River, SGUT-504–San Gabriel River, and 6–Arroyo Seco.  
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Table 1. Los Angeles County Flood Control District 
Stream Bioassessment Monitoring Stations for 2009 

Station 
Targeted 

(T) or 
Random 

(R) Station 

Receiving 
Waterbody 

Location, 
 Date Sampled Coordinates Justification 

Elevation 
(ft above 
sea level) 

San Gabriel River Watershed: Eight Sites 

SGUT-501 T 
 San Gabriel 
River unlined 

channel 

San Gabriel River 
at the confluence of 

Bear Creek 
06/16/2009 

N 34.24067º 
W -117.88215º 

Upstream reference site, 
targeted/fixed site for SGRRMP 1,620 

SGUT-504 T 
San Gabriel 

River unlined 
channel 

Upper San Gabriel 
River near East 

Fork Road, 
06/16/2009 

N 34.23652º 
W -117.81664º 

Upstream reference site, 
targeted/fixed site for SGRRMP 1,512 

SGUT-505 T 
San Gabriel 

River unlined 
channel 

Upper San Gabriel 
River below Morris 

Reservoir, 
06/30/2009 

  

N 34.17133º 
W -117.88762º Targeted/fixed site for SGRRMP 898 

5, 
SGLT-506 T 

Walnut 
Creek  

unlined 
channel 

Walnut Channel 
upstream of San 

Gabriel River, 
06/17/2009  

N 34.06180º 
W -117.99314º Targeted/fixed site for SGRRMP 298 

SGLR 01278 
(SMC01278) R 

Coyote 
Creek lined 

channel 

Coyote Creek at  
Wardlow Road, 

06/17/2009 

N 33.82119º 
W -118.06651º Random site for SGRRMP 20 

SGLR 02656 
(SMC02656) R 

Walnut 
Creek lined 

channel 

Walnut Creek at 
Grand Avenue, 

06/23/2009 

N 34.07568º 
W -117.87160º Random site for SGRRMP 500 

SGLR 00288 R 

Emerald 
Wash 

unlined 
channel 

Emerald Wash 
below Live Oak 
Park, La Verne, 

06/18/2009 

N 34.130942º 
W -117.76835º Random site for SGRRMP 1,440 

SGMR 
09534 R 

San Gabriel 
River 

mainstem 
lined 

channel 

San Gabriel River 
upstream of Carson 

Boulevard, 
06/17/2009 

N 33.82847º 
W -118.09478º Random site for SGRRMP 30 

Los Angeles River Watershed: Six Sites 

6 T 
Arroyo Seco 

unlined 
channel 

Upstream of Arroyo 
Seco Spreading 

Grounds, 
06/15/2009  

N 34.20327º 
W -118.16647º 

Upstream reference site with 
minimal impact from residential 

land use 
1,118 

7 T 
Arroyo Seco 

unlined 
channel 

Arroyo Seco 
downstream from 

Interstate 134,  
06/15/2009 

N 34.144963º 
W -118.165102º 

Assess impacts of residential 
land use 725 

LALT500 T 
Rio Hondo 

lined 
channel 

Rio Hondo at Los 
Angeles River, 

06/22/2009 

N 33.93555º 
W -118.17200º Offset site for the LARWMP 82 

LALT501 T 
Arroyo Seco 

lined 
channel 

Arroyo Seco at Los 
Angeles River, 

06/22/2009 

N 34.08056º 
W -118.22491º Offset site for the LARWMP 295 

8, LALT502 T 

Compton 
Creek 

unlined 
channel 

Compton Creek 
upstream of the 

confluence with the 
Los Angeles River, 

06/23/2009 

N 33.84622º 
W -118.20922º Offset site for the LARWMP 22 

LALT503 
(SMC00756) T 

Tujunga 
Wash lined 

channel 

Tujunga Wash at 
Los Angeles River, 

06/23/2009 

N 34.14691º 
W -118.38932º Offset site for the LARWMP 578 
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Table 1. Los Angeles County Flood Control District 
Stream Bioassessment Monitoring Stations for 2009 

Station 
Targeted 

(T) or 
Random 

(R) Station 

Receiving 
Waterbody 

Location, 
 Date Sampled Coordinates Justification 

Elevation 
(ft above 
sea level) 

Dominguez Channel Watershed:  One Site 

19 T 

Dominguez 
Channel 

lined 
channel 

Dominguez 
Channel and 

Vermont Avenue, 
06/24/2009 

N 33.87111º 
W -118.29683º 

Assess impacts from upper 
Dominguez Channel Watershed 3 

Santa Monica Bay Watershed:  Five Sites 
SMC01172 
(MAR1108-

01172 in 
Scope of 

Work) 

R 

Trancas 
Canyon 
Creek 

unlined 
channel 

Trancas Canyon 
Creek at Trancas 

Canyon Road, 
06/24/2009 

 

N 34.081667º 
W -118.858333º 

Random site for the SMC 
Regional Monitoring Program 1,200 

SMC06926 
(Replaces 
MAR1108-
01364 in 
SOW) 

R 

Rustic 
Canyon 
Creek 

unlined 
channel 

Rustic Canyon 
Creek at Rustic 

Lane, 
07/01/2009 

N 34.04776º 
W -118.51117º 

Random site for the SMC 
Regional Monitoring Program 210 

SMC01384 
(MAR1108-

01384 in 
Scope of 

Work) 
R 

Malibu 
Creek 

unlined 
channel 

Malibu Creek at 
Malibu Canyon 

Road, 
06/29/2009 

N 34.06417º 
W -118.70359º 

Random site for the SMC 
Regional Monitoring Program 285 

SMC01550 
(MAR1108-

01550 in 
Scope of 

Work) 
R 

Trancas 
Canyon 
Creek 

unlined 
channel 

Trancas Canyon 
Creek at Edison 

Road, 
06/25/2009 

N 34.05490º 
W -118.84800º 

Random site for the SMC 
Regional Monitoring Program 310 

SMC01640 
(MAR1108-

01640 in 
Scope of 

Work) 
R 

Las Virgenes 
Creek lined 

channel 

Las Virgenes Creek 
at Parkmoor Road, 

06/29/2009 

N 34.15302º 
W -118.69752º 

Random site for the SMC 
Regional Monitoring Program 780 

Santa Clara River Watershed:  Two Sites 
SMC17056 
(Replaces 
MAR1108-
00204 in 

SOW)  

R 
Santa Clara 

River unlined 
channel 

Santa Clara River 
upstream of 
Interstate 5, 
07/02/2009 

N 34.426392º 
W -118.577844º 

Random site for the SMC 
Regional Monitoring Program 1,060 

SMC04748 
(Replaces 
MAR1108-
00604 in 

SOW)  

R 
Santa Clara 

River unlined 
channel 

Santa Clara River 
at Chiquito Canyon 

Road, 
07/02/2009 

 

N 34.413099º 
W -118.658774º 

Random site for the SMC 
Regional Monitoring Program 885 

SGUT = San Gabriel River Upper watershed Targeted site 
SGLT = San Gabriel River Lower watershed Targeted site 
SGLR = San Gabriel River Lower watershed Random site 
SGMR = San Gabriel River Mid-watershed Random site 
LALT = Los Angeles River Lower watershed Tributary site 
SMC = SMC random site 
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3.0 METHODS 
 
A general description of the methods incorporated in the sampling program is presented below. 
WESTON personnel followed the protocols of the SWAMP physical habitat assessment 
procedure (Ode, 2007), the SMC regional bioassessment workplan (SCCWRP, 2007), and 
Quality Assurance Project Plan (QAPP) (SCCWRP, 2009). The California Rapid Assessment 
Method (CRAM) for riverine wetlands was also performed. These documents may be referenced 
for more detailed procedural information.  
 
The sampling and analysis for the 2009 survey was performed using different protocols than in 
previous surveys, with the exception of the San Gabriel River sites in 2008. Throughout the 
history of the program, there have been varying levels of effort concerning the in-stream 
sampling area and the number of organisms processed for each site. These variances have been 
dictated by changes in the standard protocols and were not at the discretion of the LACFCD or 
its consultants. Sample area size has varied from 9 ft2 to 18 ft2 and was 11 ft2 in 2009. The 
sampling strategy within the sites has changed from targeted riffle sampling to a reachwide 
sampling technique where collections were made at evenly spaced 15-m transects. In the 
laboratory, the number of organisms identified varied from 500 to 900 organisms and was 600 
organisms in 2009. 
 
3.1 Sampling Site Selection 
 
Historically, the Bioassessment Program consisted of 20 targeted sites. In 2003, Los Angeles 
County Department of Public Works (LACDPW) staff performed a field reconnaissance of the 
monitoring reaches prior to program initiation to determine the suitability of the 20 original 
proposed sites. Over the years, various sites have been “offset” to contribute to other watershed-
specific monitoring programs; For example, sites 11, 12, and 13 in the Los Angeles River 
Watershed were offset in 2008 with sites LALT500, LALT501, and LALT503 as a contribution 
to the LARWMP for the Los Angeles and San Gabriel River Watershed Council. Other programs 
that have been incorporated include the San Gabriel Rivers Regional Monitoring Program 
(SGRRMP) and the SMC Southern California Regional Watershed Monitoring Program (SMC 
Program). 
 
In 2009, the 22 sites sampled included 11 targeted sites that have been sampled historically and 
11 random sites that were sampled for the first time in 2009. Nine of the 11 random sites were 
selected for inclusion in the SMC Program; the other two were selected for inclusion in the 
SGRRMP. One historically targeted site, LALT503, was within 300 m of SMC site SMC00756 
in 2009, so the data from LALT503 were used for that SMC site. 
 
3.2 Monitoring Reach Delineation 
 
Historically, monitoring sites were established in stream reaches with ample current flow and 
riffle habitat, where available. The sampling points specified in the California Stream 
Bioassessment Procedure (CSBP) target riffle habitat. An ideal riffle is an area of variable flow 
regimes with some surface disturbance and a relatively complex and stable substrate. These areas 
provide increased colonization potential for benthic invertebrates. Riffles typically support the 
greatest diversity of invertebrates in a stream, and by selecting the richest habitats available in 
each stream, comparability among streams is possible. For some of the monitoring sites in this 
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study, optimal riffle habitat was not always available; therefore, best available habitat was 
sampled. The best available habitat was selected based on complexity of substrates in the 
streambed. 
 
Under optimal conditions, five riffles constituted a monitoring site, and three of these were 
randomly selected for sampling per reach. The length of the monitoring reach was variable, 
depending upon the frequency of riffles. Given sufficient riffle width and length, a sampling 
transect perpendicular to stream flow was selected randomly in the upper one-third of the riffle. 
In situations where the only available riffles were very short and/or narrow, the samples were 
taken to best represent available substrate types. For monitoring reaches in uniform concrete 
channels, a 150-m reach of the stream was selected, and three separate 1-m-wide transects were 
randomly selected. 
 
In 2009, the monitoring sites were delineated to encompass a 150-m stream reach regardless of 
site conditions. Historical targeted sites were established in the same locations as in past surveys. 
Randomly placed sites were established such that the downstream margin was as close to the 
nominal coordinates as possible and never more than 300 m away from the nominal coordinates. 
In three situations, the randomly selected sites proposed in the Scope of Work (SOW) were 
rejected due to lack of perennial water flow. One site in the SMBW—SMC01364 (MAR1108-
01364 in SOW)—was rejected for non-perenniality after a site visit was performed. Two sites in 
the Santa Clara Watershed—SMC00204 (MAR1108-00204 in SOW) and SMC00604 
(MAR1108-00604 in SOW)—were rejected for non-perenniality based on a preliminary 
assessment using Google Earth™ aerial imagery. These three sites were replaced with randomly 
selected sites provided by the SMC through Southern California Coastal Water Research Project 
(SCCWRP) coordination.  
 
3.3 Sample Collection 
 
Historically, once a sampling transect was established, BMIs were collected using a 1-ft-wide, 
0.5-mm mesh D-frame kick-net. Depending on the protocol, a 1-ft2 or 2-ft2 area upstream of the 
net was sampled by disrupting the substrate and scrubbing the cobble and boulders so that 
organisms were dislodged and swept into the net by the current or by hand sweeping. In areas 
with little or no current, the substrate was disturbed, and the net was swept back and forth to 
capture the organisms. The duration of the sampling generally ranged from one to three minutes, 
depending on substrate complexity. Three areas along each transect were sampled and combined 
into one composite sample. The three sample points on the transect were usually taken near the 
right and left margins and in the middle of the stream, or the three sample points were selected to 
best represent the diversity of habitat types present. This procedure was repeated for the next two 
riffles. Sample material was transferred from the kick-net to 1-qt jars, preserved with 95% 
ethanol, and returned to WESTON’s benthic laboratory for processing. 
 
In 2009, BMI samples were collected at evenly spaced 15-m transects for a total of 11 transects 
in each 150-m reach. The physical conditions at all sites allowed for sampling over an 
uninterrupted 150-m reach. BMIs were collected using a standard 1-ft-wide kick-net, and each 
sample point consisted of a 1-ft2 area. The samples were collected in a repeating alternating 
margin-center-margin pattern and were otherwise collected and preserved using similar methods 
as those previously used. 
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Every monitoring site was sampled from downstream to upstream. Every monitoring site was 
photographed. Representative photographs of the monitoring sites were taken (Appendix A). 
 
3.4 Physical Habitat Quality Assessment 
 
Historically, for each monitoring reach sampled, the physical habitat of the stream and its 
adjacent banks were assessed using United States Environmental Protection Agency (USEPA) 
Rapid Bioassessment Protocols (Barbour et al., 1999). Habitat quality parameters were assessed 
to provide a record of the overall condition of the reach. Parameters (e.g., channel alteration, 
frequency of riffles, width of riparian zones, and vegetative cover) help to provide a more 
comprehensive understanding of the condition of the stream. Additionally, specific 
characteristics of the sampled riffles were recorded, including riffle length, depth, gradient, 
velocity, substrate complexity, and substrate composition. 
 
In 2009, the SWAMP physical habitat assessment protocol was used. This protocol is more 
comprehensive and quantitative than the USEPA protocol. Detailed measures (e.g, substrate size, 
bank vegetation, human influences, and in-stream features) were taken at the same 11 transects 
where BMI collections were taken. A subset of the physical habitat measures were also assessed 
at intertransects 7.5 m apart. Copies of the SWAMP field data sheets are presented in Appendix 
C (electronic version only). The CRAM for assessing riverine wetland quality was also 
performed at all locations, although this was only required at SMC sites. CRAM assesses a 
number of wetland attributes (e.g., in-stream habitat complexity, riparian vegetation, buffer zone 
width and quality, adjacent land uses, and hydrologic connectivity). CRAM incorporates a 
broader landscape scope than the SWAMP physical habitat assessment, and yields a single score 
for a site. The range of possible scores is 25 to 100 points, with higher scores representing 
higher-quality wetlands. The method is relatively new, and the scoring system has yet to be 
calibrated to give ratings such as ‘Poor’ or ‘Good’. 
 
In situ physical water quality measurements were taken at each of the monitoring sites. 
Measurements included water temperature, specific conductance, pH, dissolved oxygen, and 
turbidity. Water samples were collected and analyzed for alkalinity and hardness in the 
laboratory to achieve greater accuracy than the standard field methods.  
 
3.5 Laboratory Processing and Analysis 
 
At the laboratory, samples were relinquished under chain of custody to the laboratory sample 
custodian. Prior to sample processing, technicians signed out each sample in a sample tracking 
logbook. The sample was poured over a No. 35 standard testing sieve (i.e., 0.5-mm stainless-
steel mesh), and the ethanol was retained for reuse. The sample was gently rinsed with 
freshwater, and large debris (e.g., wood, leaves, and rocks) were removed. The sample was 
transferred to a tray marked with grids approximately 25 cm2 and was spread homogenously to a 
thickness of approximately 0.25 inch. One grid was randomly selected, and the sample material 
contained within the grid was removed and processed. In cases where the animals appeared 
abundant, only a fraction of the sample in the grid may have been removed. The material from 
the grid was examined under a stereomicroscope, and the invertebrates were removed, sorted 
into major taxonomic groups, and placed in vials containing 70% ethanol. This process was 
repeated until the specified number of organisms was removed from the sample (i.e., 300, 500, or 
600, depending on the protocol). Organisms from a grid in excess of the specified number were 
placed in a separate vial labeled “extra animals,” so that a total abundance for the sample could 
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be estimated. All sample processing information was entered onto a Stream Bioassessment 
Sorting Sheet (Appendix C). Processed material from the sample was placed in a separate jar and 
was labeled “sorted,” and the unprocessed material was returned to the original sample container, 
checked in to the sample tracking logbook, and archived. Sorted material was retained for quality 
assurance (QA) purposes. 
 
Historically, all organisms were identified to standard taxonomic Level I as specified in the 
Southwest Association of Freshwater Invertebrate Taxonomists (SAFIT) List of Freshwater 
Invertebrate Taxa (SAFIT, 2006), genus level for most insects, and order or class for non-
insects. The taxonomic levels are fixed under this document to prevent inconsistencies in 
taxonomic effort between laboratories. The level of taxonomic effort was consistent from 2003 
through 2008. In 2009, the taxonomic effort level was increased to SAFIT Level II, in which 
insects are identified to species level when possible, and chironomidae are identified to genus 
level to meet SMC requirements. With the exception of some beetles, nearly all of the insects 
identified in the program were in the larval and pupal stages of development, which 
metamorphose into an aerial adult form. Nearly all of the non-insect taxa are aquatic for their 
entire life history.  
 
Quality Assurance / Quality Control—After sample processing is complete, all BMI samples 
were checked to ensure a 95% or better organism removal efficiency. Results of the sorting QA/ 
quality control (QC) were entered onto the Stream Bioassessment Sorting Sheet (Appendix C). 
To ensure accuracy of the taxonomic identifications, approximately 20% of the samples (i.e., 
four samples) were sent to the California Department of Fish and Game (CDFG) Aquatic 
Bioassessment Laboratory (ABL) for taxonomic verification. Any discrepancies between ABL 
identifications and the original identifications were reconciled in the taxonomic database. 
Taxonomic QA/QC results for one sample were also sent to the SMC to determine if minimum 
quality objectives (MQOs) were met. Results of the sorting and taxonomic QA/QC analyses are 
presented in Appendix C. There were four disputed identifications of four individual organisms, 
two sorting errors, and all counting discrepencies were considered minor. Additionally, the SMC 
QA sample (i.e., SMC06926) met all of the MQOs for the SMC Program. 
 
3.6 Data Analysis 
 
Taxonomic data were entered into an electronic file using Microsoft Word and were converted 
into a SAS® database for QA/QC and data reduction. BMI community-based metric values were 
calculated from the entire database. For calculation of the IBI (described below), the database 
was randomly reduced to a 500-organism count (Ode et al., 2005). A list of the standard CSBP 
metrics, a brief description of what they signify, and the predicted response to impairment is 
presented in Table 2. A taxonomic list of the macroinvertebrates present in each sample was 
created in Microsoft Excel, including the designated Tolerance Value (TV) and Functional 
Feeding Group (FFG) of each taxon. Macrophyte herbivores (mh), piercer herbivores (ph), 
omnivores (om), parasites (pa), and xylophages/wood-eaters (xy) were combined into a group 
designated “other.” Note that for some organisms identified at the Family level or above, a single 
TV or FFG was not assigned, because the taxa within the group have a broad range of tolerances 
or feeding strategies, and a single designation is not representative. 
 
In addition to the individual metric values, a multi-metric IBI was calculated for each monitoring 
reach (Ode et al., 2005). The IBI is a quantitative scoring system for assessing the quality of BMI 
assemblages and is currently the most useful tool for reducing a complex macroinvertebrate 
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dataset to a qualitative rating for each monitoring reach. The IBI score is derived from the 
cumulative value of seven biological metrics (Table 2). Percent collector–filterers and percent 
collecter–gatherers are combined into a single IBI metric. The total scores were categorized into 
ratings of the benthic community, ranging from Very Poor to Very Good. It has been noted that 
the Southern California IBI was developed with very few sites located at low elevations in the 
County. Future development of a refined IBI has been suggested by SWAMP. 
 
Using data generated from the BMI samples, additional analyses included comparisons of IBI 
scores from concrete-lined and unlined channels, IBI scores and monitoring site elevations, and 
comparative analyses of mean biological metrics and IBI scores for all years of monitoring. 
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Table 2. Bioassessment Metrics Used to Characterize Benthic Invertebrate Communities 
 

Metric Description 
Expected 

Response to 
Impairment 

Richness Measures 
Taxa Richness Total number of individual taxa Decrease 
Coleopteran Taxa* Number of taxa in the insect order Coleoptera (beetles) Decrease 

EPT1 Taxa* Number of taxa in the Ephemeroptera (mayfly), Plecoptera (stonefly) 
and Trichoptera (caddisfly) insect orders Decrease 

Dipteran Taxa Number of taxa in the insect order Diptera (true flies) Increase 
Non-Insect Taxa Number of non-insect taxa Increase 
Predator Taxa* Number of taxa in the predator feeding group Decrease 

Composition Measures 
EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae Decrease 

Sensitive EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae with TVs 
between 0 and 3 Decrease 

Shannon Diversity Index General measure of sample diversity that incorporates richness and 
evenness (Shannon and Weaver, 1963) Decrease 

Margalef Diversity Measure of sample diversity weighted for richness Decrease 

Tolerance/Intolerance Measures 

TV Value between 0 and 10 of individuals designated as pollution tolerant 
(higher values) or intolerant (lower values) Increase 

Dominant Taxon Percent composition of the single most abundant taxon Increase 
Percent Chironomidae Percent composition of the tolerant dipteran family Chironomidae Increase 
Percent Intolerant 
Organisms* 

Percent of organisms in sample that are highly intolerant to impairment 
as indicated by a TV of 0, 1, or 2 Decrease 

Percent Tolerant 
Organisms 

Percent of organisms in sample that are highly tolerant to impairment 
as indicated by a TV of 8, 9, or 10 Increase 

Percent Tolerant Taxa* Percent of taxa in sample that are highly tolerant to impairment as 
indicated by a TV of 8, 9, or 10 Increase 

Percent Non-Insect 
Organisms Percent of organisms in sample that are not in the Class Insecta Increase 

Percent Non-Insect Taxa* Percent of taxa in sample that are not in the Class Insecta Increase 

FFGs 
Percent Collector–
Gatherers* Percent of macrobenthos that collect or gather fine particulate matter Increase 

Percent Collector–
Filterers* Percent of macrobenthos that filter fine particulate matter Increase 

Percent Scrapers Percent of macrobenthos that graze upon periphyton Increase 
Percent Predators Percent of macrobenthos that feed on other organisms Variable 
Percent Shredders Percent of macrobenthos that shreds coarse particulate matter Decrease 
Percent Other Percent of macrobenthos that are pa, mh, ph, om, and xy Variable 

Abundance 
Estimated Abundance Estimated number of organisms in entire sample   Variable 
*Metrics used to calculate the IBI 
1EPT = Ephemeroptera, Plecoptera, and Trichoptera 
Source:  SDRWQCB, 1999 
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4.0 COUNTY-WIDE SURVEY RESULTS FROM 2009 AND 2003–2009 
 
The 2009 Survey was conducted in June and July. A discussion of the 2009 survey results is 
presented below. A complete list of the benthic invertebrates identified at all sites and replicates 
is presented in Appendix B.1. Ranked total abundance for each species at all sampling sites 
combined is presented in Appendix B.2, and the calculated BMI metric values for each 
monitoring reach are presented in Appendix B.3. 
 
The reader may notice seeming discrepancies between the number of unique taxa listed in the 
metrics tables and the apparent number of taxa in the taxa list. This is due to the presence of 
immature or damaged specimens identified at a higher systematic level than the standard effort 
but were not thought to be unique taxa. Also, the increased taxonomic effort for the 2009 survey 
substantially increased the apparent taxa richness, and comparisons with past surveys need to 
consider this difference. 
 

4.1 Benthic Macroinvertebrate Community – 2009 Study Area 
Summary 

 
When all sites in the County study area are combined, a total of 146 unique taxa were identified 
from 14,073 individual organisms (Appendix B.1 and Appendix B.2). The five most abundant 
taxa in descending order were Ostracods (seed shrimp) at 2,071 individuals; the chironomid 
midge, Cricotopus sp. at 1,141 individuals; the mayfly, Fallceon quilleri, at 1,082 individuals; 
the amphipod crustacean, Hyalella sp., at 963 individuals; and the mayfly, Baetis adonis, at 955 
individuals (Appendix B.2) (Figure 2). All of these taxa are moderately to highly tolerant to 
habitat impairment and are in the collector–gatherer feeding group. Collector–gatherers feed on 
organic detritus, algae, and various microorganisms (Smith, 2001; Usinger, 1956), and high 
abundances of these organisms are often associated with high levels of urban runoff (Lenat and 
Crawford, 1994). 
 

 
Seed Shrimp, Ostracoda 

 
Midge, Chironomidae 

 
Mayfly, Fallceon quilleri  

 
Amphipod, Hyalella 

 
Mayfly, Baetis adonis  

Figure 2. The Five Most Abundant Organisms Collected in Los Angeles County for the  
2009 Survey 
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The order Diptera (true flies) had the greatest number of unique taxa identified (55 taxa, 
including 30 chironomid genera), followed by Coleoptera (beetles) and Trichoptera (caddisflies) 
with 21 and 16 taxa, respectively (Appendix B.1). Ostracods and chironomid midges were 
present at all of the monitoring sites. 
 

4.2 2009 Benthic Macroinvertebrate Community Metrics 
 
Benthic invertebrate community metric values for each monitoring reach are presented in 
Appendix B.3. Table 2 above may be referenced for a brief definition of each metric and their 
response to impairment. Each metric is based on a different component of the BMI community, 
and the combination of metric scores gives an indication of overall biotic integrity for a given 
site. 
 
Taxa Richness—Taxa richness is the total number of unique taxa in a sample, and it is presumed 
that higher richness indicates higher biotic integrity. This number does not account for damaged 
or immature specimens identified at a higher taxonomic level than specified in the SAFIT list 
(also referred to as indiscriminate taxa). In 2009, taxa richness per sample ranged from nine taxa 
at SMC01640–Las Virgenes Creek to 64 taxa at SGUT-501–San Gabriel River (Appendix B.3). 
By comparison, the highest taxa richness value in 2008 was 38 (WESTON, 2009), and the higher 
value in 2009 may be attributed to the increased taxonomic effort initiated by the SMC Program.  
 
Diversity and Dominance—Two diversity indices were calculated for each site: Shannon 
diversity, which increases with evenness of distribution amongst present taxa and Margalef 
diversity, which increases with increasing numbers of taxa present. Shannon diversity values per 
site ranged from 0.6 at SGMR09534–San Gabriel River to 3.4 at 6–Arroyo Seco and SGUT-
501–San Gabriel River (Appendix B.3). Margalef Diversity values per site ranged from 1.4 at 
SMC01640–Las Virgenes Creek to 10.5 at SGUT-501–San Gabriel River (Appendix B.3). 
Dominance is a metric that is presumed to decrease with increasing biotic integrity. Dominance 
by a single taxon was examined and found to range from 10.8% Ephemerellidae at SGUT-501–
San Gabriel River to 89.0% Fallceon quilleri at SGMR09534–San Gabriel River (Appendix 
B.4).  
 
Ephemeroptera, Plecoptera, and Trichoptera Taxa—This metric represents the number of taxa 
in the orders of Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) 
(EPT) that are collected at each site. These orders contain impairment-sensitive taxa, and greater 
diversity of these taxa indicates higher biotic integrity. Several of these taxa (e.g., mayflies in the 
family Baetidae and the caddisflies, Cheumatopsyche sp., Hydropsyche sp., and Hydroptila sp.) 
are tolerant to urban runoff that does not contain high levels of chemical pollutants. This means 
that percent-sensitive EPT is a much stronger metric than total-percent EPT when assessing 
ecological health at a site. All of the stonefly taxa are sensitive to urban runoff. 
 
The greatest number of EPT taxa (24) was collected at SGUT-501–San Gabriel River, and the 
second greatest number of EPT taxa (13) was collected at 6–Arroyo Seco (Appendix B.3). There 
were no EPT taxa collected at three of the monitoring sites, including LALT502–Compton 
Creek, 19–Dominguez Channel, and SMC01640–Las Virgenes Creek. EPT individuals were 
most abundant at SGMR09534–San Gabriel River where the single taxon Fallceon quilleri 
comprised 89.0% of the benthic community (Appendix B.3). The most abundant of the EPT taxa 
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across the survey region included the baetid mayflies, Baetis adonis and Fallceon quilleri 
(Appendix B.2). Sensitive EPT taxa (TV 0–3) were collected at eight of the sites and were 
collected in the greatest numbers at SGUT-501–San Gabriel River, where they comprised 39.2% 
of the benthic community.  
 
Tolerance Values—For most stream macroinvertebrates, a TV has been determined for each 
taxon through prior research on each type of animals’ life history (Hilsenhoff, 1987). TVs range 
from 0 for organisms highly sensitive to impairments, to 10 for organisms that are highly tolerant 
to impairments. A low to moderate abundance of impairment-tolerant organisms does not 
necessarily imply impairment (SDRWQCB, 2001), but more importantly, the presence of 
sensitive organisms is unlikely when a stream is impaired. The presence of highly intolerant 
organisms (TV 0–2) is likely the strongest indicator of good water quality.  
 
Average community TVs for all sites ranged from 3.7 at SGUT-501–San Gabriel River to 7.8 at 
SMC01640–Las Virgenes Creek (Appendix B.3). Highly tolerant organisms (TV 8–10) were 
most abundant at SMC01640–Las Virgenes Creek, where high numbers of ostracods contributed 
to a total of 86.0% tolerant organisms. Highly tolerant organisms were least abundant at 
SGMR09534–San Gabriel River, where they comprised 1.6% of the community. Highly 
intolerant (i.e., sensitive) organisms were collected from eight sites, which were the same sites 
where sensitive EPT were collected; sensitive EPT with a TV of 2 or less are also counted in the 
highly intolerant metric. These sites included SGUT-501, SGUT-504, SGUT-505, 6–Arroyo 
Seco, SMC01172, SMC06926, SMC01384, and SMC01550. SGUT-501 had the greatest number 
of intolerant organisms, where they comprised 37.2% of the community. Highly intolerant 
organisms collected in high numbers included the caddisflies, Micrasema sp. and Tinodes sp. 
(167 and 124 individuals, respectively), and the mayfly, Serratella micheneri (64 individuals). 
 
Functional Feeding Groups—As with TVs, FFG designations have been determined through 
prior life-history research or observations of each taxon. The percent composition of the FFGs 
provides useful information regarding benthic community function, and some feeding groups 
contain greater numbers of intolerant organisms (Table 2). In general, a more even distribution of 
the feeding groups indicates a higher-quality benthic community. The information from feeding 
group composition may be particularly useful in detecting physical habitat degradation and 
impacts from urbanization. 
 
Twenty-one of the 22 monitoring reaches were dominated by taxa in the collector–gatherer 
feeding group (Appendix B.1 and Appendix B.3). The five most abundant taxa in the study 
region (i.e., ostracods, chironomid midges, Fallceon quilleri, Hyalella, and Baetis adonis) were 
in the collector–gatherer feeding group and generally increase in abundance in response to urban 
runoff in a watershed (SLSI, 2003). SMC01384–Malibu Creek was dominated by scrapers (i.e., 
snails). LALT503–Tujunga Wash (SMC00756) had the greatest dominance by a single feeding 
group, where collector–gatherers comprised 96.0% of the community. 
 
Estimated Abundance—The estimated total abundance is the total number of BMI predicted to 
be in the sample if the entire sample had been processed (e.g., if 50% of the sample had 600 
BMI, the estimated total abundance would be 1200). This value is then divided by 11 to calculate 
the estimated number of animals living in 1 square foot of benthic habitat. Response to moderate 
habitat impairment is often indicated by an increase in total abundance by highly tolerant 
organisms, with a corresponding decrease in taxa richness and diversity; however, severe 
impairment can result in a catastrophic decrease in total abundance. 
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Estimated abundance ranged from 60 organisms per square foot of substrate at 01172–Trancas 
Canyon Creek to 4,049 organisms per square foot at SMC01640–Las Virgenes Creek (Appendix 
B.3). Abundance at the reference sites ranged from 209 to 392 organisms per square foot.  
 

4.3 2009 Physical Habitat Quality Assessment 
 
The SWAMP physical habitat procedure was performed at all sites. The procedure is much more 
comprehensive than the historical USEPA method in which ten parameters were assessed 
qualitatively on a 0 to 20 point scale to give a single habitat score. The SWAMP procedure 
retained three of these original USEPA parameters, including epifaunal substrate/cover, sediment 
deposition, and channel alteration. Additionally, many aspects of the reachwide habitat were 
quantitatively assessed (e.g., substrate size, algal cover, bank vegetation cover, canopy cover, in-
stream habitat complexity, and human influences, flow volume, and reach gradient). Qualitative 
assessments were also made to characterize flow habitats and bank stability. As of the writing of 
this report, summary indices of the physical habitat data have not been developed. Table 3 lists 
the more relevant physical habitat parameters and briefly describes the conditions that are most 
beneficial to macroinvertebrate communities. Figure 3 presents photographs of good and poor 
quality physical habitats. Water quality data are presented in Appendix B.4, and physical habitat 
measures for each monitoring reach are presented in Appendix B.5.  
 
Water quality measurements at most of the monitoring sites did not indicate severe impairment. 
Values for pH were between 7.44 and 9.66 (SMC01172–Trancas Canyon Creek and 
SMC01640–Las Virgenes Creek, respectively). Specific conductance, a general indicator of 
dissolved solids, was moderate to low at all sites except SMC01640–Las Virgenes Creek, which 
had a value of 3.049 mg/L. Alkalinity measures ranged from 68 mg/L CaCO3 at SMC01640–Las 
Virgenes Creek to 480 mg/L CaCO3 at SMC01172–Trancas Canyon Creek. Excessive salts, 
metallic cations (e.g., calcium, magnesium, and ferrous iron), and limestone formations can 
naturally elevate water hardness (Sawyer and McCarty, 1978). Dissolved oxygen levels ranged 
from 4.50 mg/L at SMC01172–Trancas Canyon Creek to 26.80 mg/L at 19–Dominguez 
Channel. Water temperatures were quite variable throughout the County, ranging from 14.42°C 
(i.e., 57.96°F) at SGUT-501–San Gabriel River to 31.60°C (i.e., 88.88°F) at SMC01640–Las 
Virgenes Creek. Turbidity, a measure of water clarity (clear waters have low nephelometric 
turbidity unit (NTU) values), was relatively low at most sites, although elevated turbidity was 
observed at LALT500–Rio Hondo and SMC04748–Santa Clara River. 
 
Physical habitat measures of each monitoring reach are presented in Appendix B.5. Currently 
there are no standard metrics summarizing the overall habitat quality, and the more relevant 
measures are presented. For each site, the CRAM for riverine wetlands was applied. This 
assessment provides a single score relating to the physical habitat quality and incorporates in-
stream quality, buffer zone vegetation, and surrounding landscape parameters. The range of 
scores is 25 to 100, and higher scores indicate a higher-quality physical habitat. The highest-
quality physical habitats were at SGUT-501–San Gabriel River and 6–Arroyo Seco with CRAM 
scores of 85 each. The poorest quality physical habitat was at SMC01640–Las Virgenes Creek 
with a CRAM score of 27.  
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Table 3. Parameters Used to Characterize the Physical Habitat of a Stream Reach 
 

Parameter Conditions Assessed Optimal Conditions 

Epifaunal 
substrate/cover* 

The percentage of substrate favorable for epifaunal 
colonization. Most favorable is a mix of snags, 

submerged logs, undercut banks, cobble, and other 
stable habitats. 

Complex mix of stable substrates 
occupying a high percentage of 

the stream bottom. 

Embeddedness The percentage of fine sediment surrounding gravel, 
cobble, and boulder particles. 

Very little embeddedness, with 
layered substrate. 

Flow habitats Flow habitats are classified as cascades, rapids, riffles, 
runs, glides, and pools. 

A mix of all regimes, dominated 
by riffles. 

Sediment 
deposition* 

The percentage of bottom affected by the deposition of 
new gravel, sand, or fine sediment.  

Little or no new deposition, less 
than 5% of the bottom affected. 

Channel flow The percentage of the stream channel filled by flowing 
water and the amount of substrate covered. 

Water reaches base of both 
lower banks and minimal amount 

of substrate is exposed. 

Channel alteration* The amount of channelization, dredging, embankments, 
or shoring structures present. 

Channelization or dredging 
absent or minimal; stream with 

normal pattern. 

Riffle frequency The frequency of occurrence of riffle habitat.  Occurrence of riffles frequent, 
with variety of habitat. 

Bank stability Evidence of erosion or bank failure. Evidence of erosion and bank 
failure absent or minimal. 

Vegetative 
protection 

The percent cover by undisturbed, native vegetation on 
the streambank surfaces and immediate riparian zones.  

More than 90% of the 
streambank surfaces covered by 

native vegetation. 

Riparian vegetative 
zone width and 
canopy cover 

The width of native riparian vegetation along both 
streambanks and the amount of overhanging vegetation 

above the streambed providing shade and coarse organic 
matter. 

Width of riparian zone more than 
18 m; human activities have not 
impacted zone. Canopy covers 

majority of streambed. 
Source:  CSBP, 1999 
*Retained by SWAMP procedure 
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6–Arroyo Seco 

 
SGUT-501–San Gabriel River SGLR00288–Emerald Wash 

 
LALT500–Rio Hondo 

 
SGLR02656–Walnut Channel 

(SMC02656) 
LALT503–Tujunga Wash 

(SMC00756) 

Figure 3. Examples of Good Physical Habitat Conditions (top row) and Poor Physical 
Habitat Conditions (bottom row) 

 

4.4 2009 Index of Biotic Integrity 
 
In 2004, a Southern California IBI was developed to cover the region extending from southern 
Monterey County to the Mexican border (Ode et al., 2005). The IBI gives a single quantified 
score to a site based on a multi-metric evaluation technique, and the scores may be compared 
across seasons and years of a monitoring program to give an indication of trends over time. The 
CDFG developed the IBI based on a multi-year, comprehensive assessment of reference and 
non-reference conditions in Southern California to establish an expected range of benthic 
invertebrate community structure in the region. This IBI may be refined in the future; it has been 
noted that this IBI may lack strength when assessing low-gradient or low-elevation sites (due to 
the rarity of reference streams in Southern California with these characteristics). 
 
Ode et al. (2005) selected seven metrics that showed a strong and predictable response to 
ecological impacts and stressors to calculate the IBI (Table 4). The seven metrics include number 
coleoptera taxa, number EPT taxa, number predator taxa, percent collector–filterers plus 
collector–gatherers, percent intolerant individuals, percent non-insect taxa, and percent tolerant 
taxa. Each metric value was assigned a score from 0 to 10 (e.g., if there were four Coleoptera 
taxa in a sample, the metric score would be 7). The scores were added to provide a final IBI 
score; the highest possible total score was 70. This score may be normalized to a scale ranging 
from 0 to 100; the raw IBI scores are presented in this report. Each final score was then classified 
into rating categories ranging from Very Poor to Very Good. Table 4 shows the metric scoring 
ranges and rating categories for the Southern California IBI.  
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Table 4. Index of Biotic Integrity Scoring Ranges 

Metric 
Score 

Number 
Coleoptera 

Taxa 
Number 

EPT Taxa 
Number 
Predator 

Taxa 

Percent 
CF and CG 
Individuals 

Percent 
Intolerant 

Individuals 

Percent 
Non-Insect 

Taxa 

Percent 
Tolerant 

Taxa 

10 >5 >17 >12 0–59 25–100 0–8 0–4 
9   16–17 12 60–63 23–24 9–12 5–8 
8 5 15 11 64–67 21–22 13–17 9–12 
7 4 13–14 10 68–71 19–20 18–21 13–16 
6   11–12 9 72–75 16–18 22–25 17–19 
5 3 9–10 8 76–80 13–15 26–29 20–22 
4 2 7–8 7 81–84 10–12 30–34 23–25 
3   5–6 6 85–88 7–9 35–38 26–29 
2 1 4 5 89–92 4–6 39–42 30–33 
1   2–3 4 93–96 1–3 43–46 34–37 
0 0 0–1 0–3 97–100 0 47–100 38–100 

Cumulative Ratings:  Very Poor:   0–13    Poor:  14–26    Fair:  27–40    Good:  41–55    Very Good:  56–70 

 Source:  Ode et al., 2005 

 
The IBI is effective for broadly identifying impairment, and the boundary between Fair and Poor 
(i.e., an IBI score of 26) is considered the threshold for impairment. It must be noted that small 
differences in IBI scores are not significant and may be due to natural biological variability 
within a stream reach. Ode et al. (2005) determined that the minimum detectable difference 
between IBI scores is approximately 9 points (on the 0–70-point scale). This implies that at least 
a 9-point difference between two site scores is necessary to determine if one is of significantly 
higher quality than the other. 
 
The total IBI scores for each monitoring reach are shown on Figure 4 and Figure 5. A complete 
list of the IBI metric values, individual IBI scores, and total IBI scores are presented in Appendix 
B.6. 
 
The 22 monitoring sites in the County had IBI ratings ranging from Very Poor to Very Good 
with IBI scores ranging from 1 to 62, with a maximum possible IBI score of 70. Seven of the 
sites were rated above the level of impairment (i.e., Fair, Good, or Very Good), and three sites 
were within one or two points of the impairment threshold. SGUT-501–San Gabriel River was 
the highest-rated site and was the only one rated Very Good. Ten of the sites were rated Very 
Poor. Eight of these were in fully concrete-lined channels, and the other two were natural bottom 
streams within a concrete channel.  
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Comparison of Concrete-Lined Channels and Unlined Channels 
In the 2009 survey, eight sites were located in concrete-lined channels, including three sites in 
the San Gabriel River Watershed: SGLR01278 (SMC01278), SGLR02656 (SMC02656), and 
SGMR09534, three sites in the Los Angeles River Watershed: LALT500, LALT501, and 
LALT503 (SMC00756), one site in Dominguez Channel Watershed: 19, and one site in the 
SMBW: SMC01640. A concrete substrate is considered inferior for macroinvertebrate 
colonization compared to a more complex natural substrate (e.g., substrates with layered 
cobblestone, plant stems, and wood). The concrete-lined channels generally had minimal coarse 
organic food sources, lacked riparian canopy, and had uniform water flow characteristics 
consisting of flat runs rather than true riffles. Concrete-lined channel sites typically have a 
relatively thick microalgae layer containing detritus and microorganisms, which provide the 
primary food resources for macroinvertebrates in this habitat type.  
 
In 2009, the concrete-lined channel sites had IBI scores of 10 or less and benthic quality ratings 
of Very Poor (Figure 6). It is reasonable to infer that the poorer-quality physical habitats of the 
concrete-lined channel sites had a deleterious effect on benthic community quality and the IBI 
scores in the lower watershed stream reaches, but since these sites were dominated by urban 
runoff, water quality may have had an additional impact. 
 
To determine if the IBI scores for unlined sites were statistically different from IBI scores at 
concrete-lined sites, the Wilcoxon Ranked Sum test was used and is presented graphically on 
Figure 7. This test is a non-parametric alternative to the two-sample t-test. Instead of using the 
actual values of the dataset, ranks of the data are used. More detailed methods are presented in 
Biostatistical Analysis (Zar, 1999). The results for the two groups were compared. The 
hypothesis was tested at an alpha of 0.05, as follows: 
 

H0:  Unlined = Concrete-Lined 
Ha:  Unlined ≠ Concrete-Lined 

 
The test was run using all sites, including the reference sites, and no exclusions were made based 
on location (i.e., upper or lower) in the watershed.  
 
The results of the analysis indicated that in both scenarios the null hypothesis was rejected, and 
the alternate was accepted. This means that the IBI scores at unlined sites were statistically 
different, overall, than IBI scores at concrete-lined sites with a p-value of 0.005. When the p-
value is less than 0.05 the difference is significant; in other words, the chance of having this 
result is less than 0.5%, and we can safely (or significantly) reject the null hypothesis. On Figure 
7, a visual comparison of the two groups is presented. The minimum and maximum IBI scores 
are indicated by the upper and lower horizontal lines (whiskers), the 25th percentile is represented 
by the bottom of the shaded box, median is the line near the middle of the box, and the 75th 
percentile is the top side of the box. The two datasets are significantly different from one another 
if the mean of one set is higher or lower than the 25th or 75th percentile line of the other set. One 
version of the analysis does not include reference sites in the unlined group, whereas the other 
includes reference sites in the unlined group. Without considering reference sites, the mean IBI 
scores of the urban unlined sites were higher than the 75th percentile (top of the shaded box) of 
the concrete-lined sites and therefore were rated slightly superior. When reference sites were 
considered, this difference was increased, and the unlined sites were clearly statistically superior 
to the concrete-lined sites.  
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Figure 7. Comparison of Concrete-Lined and Unlined Channel Sites for 2009 

 
 
Comparison of Index of Biotic Integrity Scores and California Rapid Assessment Method 
Scores for each Watershed for 2009 
To test the relationship between IBI scores and physical habitat, a correlation between the IBI 
and the CRAM physical habitat scores was performed. Table 5 summarizes the site IBI scores, 
CRAM scores, and elevations. Figure 8 presents a scatterplot showing the results of the analysis. 
With an R2 of 0.577, there was a statistically significant and positive relationship between the 
physical habitat quality of the sites and the IBI scores. 2009 was the first year CRAM was 
conducted, so there are no comparisons to be made with previous survey years for CRAM. 
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Table 5. Site Index of Biotic Integrity Scores, California Rapid Assessment Method Scores, 
and Elevation of Stream Bioassessment Monitoring Stations for 2009 

Site IBI Score 
(0–70) 

CRAM Score 
(30–100) 

Elevation 
(ft above sea level) 

San Gabriel River Watershed 
SGUT-501*  62 83 1,620 

SGUT-504*  50 74 1,512 

SGUT-505  33 69 898 

5, SGLT-506  5 58 298 

SGLR 01278**  1 37 20 

SGLR 02656**  10 37 500 

SGLR 00288  15 69 1,440 

SGMR 09534  1 39 30 

Los Angeles River Watershed 
6* 34 85 1,118 

7 16 69 725 

LALT500  9 37 82 

LALT501  6 39 295 

8, LALT502  6 47 22 

LALT503**  5 37 578 

Dominguez Channel Watershed 
19 1 37 3 

Santa Monica Bay Watershed 
SMC01172  30 79 1,200 

SMC06926  26 42 210 

SMC01384  29 83 285 

SMC01550  26 85 310 

SMC01640  7 27 780 

Santa Clara River Watershed 
SMC04748   22 79 1,060 

SMC17056  25 69 885 
yellow highlight = lined channel site 
blue highlight = unlined channel site 
*reference site 
**contribution to SMC 
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Figure 8. Correlation of California Rapid Assessment Method and Index of Biotic Integrity 

Scores for 2009 
 
Comparison of Index of Biotic Integrity Scores and Elevation for 2009 
To examine the relationship of IBI scores and elevation, a Spearman rank correlation was 
conducted for 2009 IBI scores versus elevation. The correlation coefficient for 2009 IBI versus 
elevation was 0.737. The correlation was significant since it was greater than the critical value of 
0.415 (alpha of 0.05 (i.e., 95% confidence) and 23 samples). These results indicate that 
countywide, IBI scores are significantly and positively correlated to elevation per site. 2008 
results also supported this correlation (WESTON, 2009). 
 
Cluster Analysis 
A cluster analysis was performed to test for similarities between site location and BMI 
community structure. The analysis is based on a two-way Bray–Curtis similarity matrix 
calculated on relative abundances of taxa by site. Sites with similar communities of taxa will 
cluster together; likewise, taxa that occur at the same sites will cluster together. The analysis 
only considers the taxa and sites and is independent of other factors such as channel type, 
elevation, or organism tolerance.  
 
The 2009 results are portrayed in a two-way table that shows the relative abundance of each 
taxon by site (Appendix B.7). Results of the cluster analysis showed five major taxa clusters and 
four site clusters, labeled 1 through 5 and A through D, respectively, and bounded by bold red 
lines. The graphic also indicates concrete-lined sites (highlighted yellow), unlined sites 
(highlighted blue), reference sites (with astericked site names), and the organisms’ TVs. The 
sites are also labeled with elevation codes indicating low (i.e., less than 500 ft above sea level), 
medium (i.e., 500–1,500 ft above sea level), and high (i.e., above 1,500 ft above sea level) 
elevations. 
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Overall site clustering showed that clusters A and B (i.e., reference site and Santa Monica Bay 
low-elevation site, respectively) had the greatest degree of separation from clusters C and D (i.e., 
low-elevation urban sites and mid-elevation sites, respectively). These clusters appear closely 
associated with IBI scores for the sites.  
 
Site cluster A contained the two upper Trancas Canyon Creek samples SMC01772 and 
SMC01172 DUP, and was the most discreet cluster by taxa. Cluster A was highly associated 
with taxa cluster 5, which was best represented by the mayfly, Paraleptophlebia sp.; Coleoptera, 
Agabus sp., Hydraena sp., and Sanfillipodytes sp.); and dixid midges, Dixella sp. and 
Meringodixa chalonensis.  
 
Site cluster B contained all three reference sites and two of the coastal Santa Monica Bay sites. 
Cluster B was most associated with taxa cluster 4, which contained most of the intolerant 
organisms but was also well represented in all taxa clusters.  
 
Site cluster C contained all of the concrete-lined channel sites and other lower-elevation urban 
sites. Cluster C was most associated with taxa clusters 1 and 3, which contined many ubiquitous 
organisms (cluster 1) that were common to a wide range of sites and many of the higher 
tolerance organisms (cluster 3).  
 
Site cluster D contained the two Santa Clara River sites, the Malibu Creek site and the upper San 
Gabriel River site below Morris Dam. Cluster D was most associated with taxa cluster 2, 
particularly the hydrophilid beetles, Enochrus sp., Laccobius sp., and Tropisternus sp. and the 
damselfly, Hetaeriana americana.  
 
Comparison of the 2009 cluster analysis with previous years’ cluster analysis (Appendix B.8) 
showed that there has been a consistent pattern of three cluster types (i.e., reference sites, urban 
unlined sites, and concrete-lined sites). 
 
4.5 All Watersheds’ Survey Results for 2003–2009 
 
Study information from 2003 through 2008 (BonTerra, 2004; WESTON, 2005; WESTON, 2006; 
WESTON, 2007; WESTON, 2008; WESTON, 2009) was compared to the 2009 data to assess 
year-to-year variance and trends in biotic integrity of the streams. Regional macroinvertebrate 
community structure was relatively similar in the first six survey years (i.e., years prior to 2009), 
and the ten most abundant taxa remained fairly consistent. Additionally, sites with unique, high-
quality communities (e.g., 6–Arroyo Seco and 17–Cold Creek) also showed year-to-year 
taxonomic consistency. Historically, the 2008 survey collected the greatest number of unique 
taxa studywide (i.e., 99) compared with 94 in 2007, 96 in 2006, 81 in 2005, 73 in 2004, and 88 in 
2003. Countywide taxa richness in 2009 was 146, but, because of increased taxonomic effort to 
SAFIT Level II (per SMC protocols), this value is not comparable to the historical surveys. 
Because of this, the 2009 taxa richness values were re-calculated using the Level I taxonomic 
designations to allow comparison with historical surveys. 
 
Since 2003, 42 sites have been monitored in the Bioassessment Program. Sixteen of these sites 
have been in concrete-lined channels. Figure 9 shows the IBI scores for all sites and all years of 
monitoring, with concrete-lined sites highlighted in yellow and unlined sites highlighted in blue. 
Each bar in Figure 9 represents one year’s IBI results, in chronological order, from left to right 
for each site, with a maximum of seven bars per site.  
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The Wilcoxon Ranked Sum test was run with no exclusions based on location (i.e., upper or 
lower) in the watershed. The associated p-value was less than 0.000, indicating that the mean IBI 
scores of the concrete-lined sites were statistically lower than the unlined sites (p-value less than 
0.05 is significant).  
 
Using a whisker–box plot to compare the two channel types, the mean 2003–2009 IBI scores of 
the unlined sites were slightly superior to the concrete-lined sites in the lower watershed (Figure 
10). When the reference sites were added to the analysis, a greater difference between site types 
resulted; mean IBI scores of unlined sites were significantly superior to those of the concrete-
lined sites.  
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Figure 10. Comparison of Concrete-Lined and Unlined Channel Sites,  

All Watersheds for 2003–2009 
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Comparison of Index of Biotic Integrity Scores and Elevation for 2003–2009 
To examine the relationship of IBI scores and elevation, a Spearman rank correlation was 
conducted for IBI score versus elevation. The correlation coefficient for IBI versus elevation was 
0.536. The correlation was significant based on a critical value of 0.178 (119 samples and an 
alpha of 0.05). These results indicate that site IBI scores were significantly correlated to 
elevation on a countywide basis through time.  
 
Cluster Analysis for 2003–2009 
A cluster analysis was performed to test for similarities between site location and BMI 
community structure. The analysis was performed as described in Subsection 4.4 above. The 
similarity matrix is shown in Appendix B.8. 
 
Overall results of the analysis of the whole time span were similar to the 2009 results with five 
major taxa clusters and four site clusters, labeled 1 through 5 and A through D, respectively. This 
analysis confirmed that the BMI communities are different based on their location in the 
watershed and their channel type. The site clusters fell into two general groups, with clusters A 
and B containing low to mid-elevation urban sites plus the concrete-lined channel sites, whereas 
clusters C and D contained the reference sites and less developed mid-elevation sites. The taxa 
clusters were also in two general groups, with clusters 1, 2, and 3 containing the ubiquitous 
and/or highly tolerant taxa, whereas clusters 4 and 5 contained nearly all of the intolerant 
(sensitive) taxa. 
 
The BMI assemblages and IBI scores of the sites also confirmed that the less urbanized portions 
of the watersheds and the unlined sites (clusters C and D) were of superior quality. Site clusters 
C and D contained the intolerant taxa of taxa clusters 4 and 5, best characterized by the 
caddisflies, Agapetus sp., Tinodes sp., and Wormaldia sp.; mayflies, Serratella sp. and Epeorus 
sp.; and stoneflies, Calineuria californica and Malenka sp. 18–Triunfo Creek was the one site in 
cluster A that had a substantial number of taxa in taxa cluster 4, which was more characteristic of 
site clusters C and D. Additionally, the sites in clusters C and D had higher IBI scores than 
clusters A and B. 
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5.0 2003–2009 SURVEY RESULTS BY WATERSHED 
 
Study information from 2003 through 2008 (BonTerra, 2004; WESTON, 2005; WESTON, 2006; 
WESTON, 2007; WESTON, 2008; WESTON, 2009) was compared to the 2009 data to assess 
the year-to-year variance and trends in biotic integrity of the streams. For these multi-year 
historical analyses, each watershed is considered separately. Targeted monitoring reaches were 
relocated very close to previous years’ surveys and were historically sampled at the same time of 
year (mid-fall), except for the four San Gabriel River Watershed sites, sampled in June 2008, and 
all 2009 sites, sampled in June and July. Analyses for each watershed are presented in 
subsections 5.1 through 5.5. 
 
One site, 19–Dominguez Channel, was moved approximately 0.5 mile upstream in 2006 due to 
high salinity (tidal influence) detected at the original site. Since the Bioassessment Program’s 
inception in 2003, many of the original fixed monitoring sites have also been relocated to 
accommodate other watershed-specific monitoring programs, including the SMC Regional 
Bioassessment Program. Some of these sites have switched from a fixed or targeted location to a 
randomly (or stratified random) selected site. Random sites have typically been sampled for a 
single year and were then relocated the following year. Therefore, multi-year trends may not be 
assessed for a number of sites in some watersheds. 
 

5.1 San Gabriel River Watershed Survey Results for 2003–2009 
 
The San Gabriel River Watershed has been sampled in 18 different locations from 2003 through 
2009 (Figure 11). One site, 5, SGLT-506–Walnut Channel, has been sampled in all seven 
surveys, but the remaining sites have been sampled a maximum of four times, and many sites 
have been sampled only once. Sites with “SG” in the site code prefix were offset sites for the 
SGRRMP study, and two of these sites, SGLR01278 (SMC01278) and SGLR02656 
(SMC02656), were also designated SMC sites.  
 
The watershed is somewhat unique in that it lacks full hydrologic connectivity between the upper 
and lower watershed areas, and these two areas are very different in terms of geography and land 
use. The upper watershed is largely in the Angeles National Forest, is sparsely populated, and 
has many high-gradient natural streams. The lower watershed is highly urbanized with low-
gradient streams, many of which have been modified through channelization for flood control. 
Separating the upper and lower watershed areas are several “spreading grounds” that retain water 
for groundwater recharge. The bioassessment monitoring sites have signaled this difference with 
higher IBI scores (Figure 12) and better physical habitat rankings for the upper watershed sites: 
4, SGUT-501, SGUT-504, and SGUT-505. 
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Mean Metric Analysis for 2003–2009 
Table 6 shows the mean biological metric values of four individual metrics that are considered 
strong indicators of ecological health. Concrete-lined channel sites are highlighted in yellow, and 
unlined channel sites are highlighted in blue. Reference sites are signified with an asterisk 
following their site names. For consistency with historical surveys, the 2009 taxa richness values 
were adjusted to taxonomic Level I from Level II, for their comparison with previous data.  
 
SGUT-501–San Gabriel River biological metric values indicated a substantially higher-quality 
benthic community than at any other site. Values for mean taxa richness and EPT taxa were 
nearly double the next highest values at SGUT-504–San Gabriel River, and the percent intolerant 
taxa was over four times greater. There was a clear difference between the lower and upper 
watershed sites. The lower watershed sites had a maximum mean taxa richness of 15.0, whereas 
taxa richness in the upper watershed sites ranged from 24.0 to 50.0. The maximum mean number 
of EPT taxa in the lower watershed was 3, whereas in the upper watershed the mean number EPT 
taxa ranged from 9.8 to 24.0. Intolerant taxa were absent from all lower watershed sites and 
comprised from 3.1–36.8% of the benthic community in the upper watershed. The percent 
collector–filterers plus collector–gatherers (i.e., collector taxa) ranged from 50.6% at 
SGLR00288 to 100.0% at SGM-110. The ubiquity of these organisms means that the metric is 
not always an accurate indicator of impairment, and based on the IBI scoring ranges, a 
percentage of less than 80% collector taxa is indicative of Good biotic conditions. The reference 
sites in the watershed ranged from 59.2–85.0% collectors.  
 
Table 6. San Gabriel River Watershed Selected Metric Values, Mean of Annual Surveys for 

2003–2009 

Monitoring Reach Site Code Number 
Samples 

Taxa 
Richness** EPT Taxa 

Percent 
Intolerant 

Taxa 

Percent Collector–
Filterers plus 

Collector–Gatherers 
Coyote Creek 2 2 11.0 2.3 0% 92.7% 
San Jose Creek 3 2 10.5 2.0 0% 84.0% 
San Gabriel River 4* 2 24.0 12.0 3.1% 85.0% 
Zone 1 Ditch 9 1 21 5 0% 74.0% 
San Gabriel River SGUT-501* 1 50 24 36.8% 59.2% 
San Gabriel River SGUT-504* 4 26.7 12.0 8.2% 74.6% 
San Gabriel River SGUT-505 4 25.7 9.8 4.3% 72.1% 
Walnut Channel 5, SGLT-506 7 13.6 2.0 0% 86.0% 
San Gabriel River SGL00190 1 7 0 0% 73.5% 
San Gabriel River SGLR-043 1 13 0 0% 74.0% 
San Gabriel River SGLR-047 1 11 0 0% 90.0% 
Carbon Creek SGLR-051 1 15 3 0% 72.0% 
San Gabriel River SGLR-063 1 14 3 0% 79.4% 
San Gabriel River SGM-110 1 4 1 0% 100.0% 

San Gabriel River SGLR01278 
(SMC01278) 1 9 1 0% 97.2% 

San Gabriel River SGLR02656 
(SMC02656) 1 11 3 0% 81.6% 

San Gabriel River SGLR00288 1 14 2 0% 50.6% 
San Gabriel River SGMR09534 1 10 1 0% 95.8% 
Yellow highlight = concrete-lined channel site 
Blue highlight = unlined channel site 
*Reference site 
**2009 taxa richness values adjusted from Level II to Level I taxonomy.
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Comparison of Index of Biotic Integrity Scores for 2003–2009 
SGUT-501–San Gabriel River was the highest ranking site (Table 7). It was also at the highest 
elevation and had the coldest water temperature and lowest specific conductivity out of all the 
San Gabriel River Watershed sites. Of all the sites monitored, the three designated reference sites 
(i.e., SGUT-501, SGUT-504, and 4–San Gabriel River) were rated unimpaired, whereas all 
others were rated impaired. SGUT-505 was the one site that had IBI scores on both sides of the 
impairment threshold of 26 points out of a possible 70, with an IBI score of 33 in 2009. None of 
the sites have shown any consistent upward or downward trends for the sites sampled four or 
more times (i.e., SGUT-504, SGUT-505, and 5, SGLT-506). The total scoring ranges for these 
sites was 12 to 13 points, with no consistency among sites for better or worse years (e.g., the 
highest IBI scores were in 2006, 2009, and 2007 for SGUT-504, SGUT-505, and 5, SGLT-506, 
respectively). 
 
Table 7. San Gabriel River Watershed, Comparison of Index of Biotic Integrity Scores for 

2003–2009 

Monitoring 
Reach Site Code 

IBI 
Score 
2003 

IBI 
Score 
2004 

IBI 
Score 
2005 

IBI 
Score 
2006 

IBI 
Score 
2007 

IBI 
Score 
2008 

IBI 
Score 
2009 

Mean 
IBI 

Score 
IBI 

Range 

San Gabriel River SGUT-501*             62 62.0 NA 
San Gabriel River SGUT-504*       42 34 33 34 35.8 8 
San Gabriel River 4* 30 38           34.0 8 
San Gabriel River SGUT-505       20 25 18 33 24.0 15 
San Gabriel River SGLR-043     21         21.0 NA
Zone 1 Ditch 9 20             20.0 NA
San Gabriel River SGM-110         19     19.0 NA
San Gabriel River SGLR-063       17       17.0 NA
San Gabriel River SGLR00288             15 15.0 NA
San Gabriel River SGLR-047     14         14.0 NA
San Gabriel River SGLR-051     10         10.0 NA

San Gabriel River SGLR02656 
(SMC02656)             10 10.0 NA 

San Jose Creek 3 8 10           9.0 2 
Walnut Channel  5, SGLT-506 7 7 8 9 17 5 5 8.3 12 
Coyote Creek 2 3 9           6.0 6 
San Gabriel River SGL00190           6   6.0 NA

San Gabriel River SGLR01278 
(SMC01278)             1 1.0 NA 

San Gabriel River SGMR09534             1 1.0 NA

*Reference site  
Yellow highlight = concrete-lined channel site 
Blue highlight = unlined channel site 
 
Comparison of Concrete-Lined Channels and Unlined Channels for 2003–2009 
All of the concrete-lined channel sites monitored in the San Gabriel River Watershed were in the 
lower watershed. A majority of these were sampled one year only and all had IBI scores under 
26, indicating impaired biotic integrity (Figure 12). The Wilcoxon Ranked Sum test was run with 
and without the reference sites, and no exclusions were made based on location (i.e., upper or 
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lower) in the watershed. When reference sites were excluded, a p-value of 0.131 resulted, and the 
mean IBI scores of the concrete-lined sites were not statistically lower than the unlined sites in 
the lower watershed (p-value less than 0.05 is significant (i.e., the chance of having this result is 
less than 0.5%), and we can safely (or significantly) reject the null hypothesis). When reference 
sites from the upper watershed were considered, the p-value decreased to 0.013, which signifies 
that the unlined sites were statistically superior to the concrete-lined sites.  
 
Using a whisker–box plot to compare the two channel types, the mean IBI scores of the concrete-
lined sites were similar to the unlined sites in the lower watershed (Figure 13). When the 
reference sites were added to the analysis, a slightly significant difference between site types 
resulted (i.e., the median line of unlined sites was above the 75th percentile line of the concrete-
lined sites), and the unlined sites were superior to concrete-lined sites.  
 
Comparison of Index of Biotic Integrity Scores and Elevation for 2003–2009 
To examine the relationship of IBI scores and elevation, a Spearman rank correlation was 
conducted for IBI score versus elevation. The correlation coefficient for IBI versus elevation was 
0.511. The correlation was significant, based on a critical value of 0.356 (31 samples and an 
alpha of 0.05). These results indicate that site IBI scores were significantly correlated to 
elevation. 
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Figure 13. Comparison of Concrete-Lined and Unlined Channel Sites, San Gabriel River 

Watershed for 2003–2009 
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5.2 Los Angeles River Watershed Survey Results for 2003–2009 
 
The Los Angeles River Watershed is similar to the San Gabriel River Watershed in that much of 
the upper watershed is in the Angeles National Forest, whereas the lower watershed is highly 
urbanized and has been modified with flood control channels, reservoirs, and spreading grounds. 
The bioassessment monitoring sites have mostly been in the lower watershed, except 6–Arroyo 
Seco (Figure 14). 6–Arroyo Seco is located near the base of Millard Canyon just above the 
Arroyo Seco Spreading Grounds and receives little or no urban runoff. The spreading grounds 
disrupt the hydrologic connectivity such that 7–Arroyo Seco, located approximately 4 miles 
downstream of 6–Arroyo Seco, is dominated by urban runoff. All other monitoring sites are in 
highly modified waterways in the lower watershed with either fully or partially concrete-lined 
channels with relatively intact hydrologic connectivity. Because large areas of wilderness in the 
upper watershed exist that have not been monitored in the Bioassessment Program, the full range 
of reference conditions are not represented in this report. 
 
The watershed has been sampled in nine locations from 2003 through 2009. 8, LALT-502–
Compton Creek and 7–Arroyo Seco have been sampled in every survey, and all other sites have 
been sampled at least twice. Sites with “LALT” in the site code prefix were offset sites for the 
LARWMP study and were sampled in tributaries to the Los Angeles River immediately above 
their confluence with the Los Angeles River. 
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Mean Metric Analysis for 2003–2009 
Table 8 shows the mean biological metric values of four individual metrics that are considered 
strong indicators of ecological health. Concrete-lined channel sites are highlighted in yellow, and 
unlined channel sites are highlighted in blue. Reference sites are signified with an asterisk 
following their site names. 6–Arroyo Seco biological metric values indicated a higher-quality 
benthic community than any other site in the watershed. Values for taxa richnes and EPT taxa 
were substantially higher at 6–Arroyo Seco (35.6 and 11.1, respectively), and it was the only site 
where intolerant taxa were collected. The lower watershed sites had a maximum mean taxa 
richness of 15.8 and a maximum mean number of EPT taxa of 3. The mean percent collector–
filterers plus collector–gatherers ranged from 84.5–98.4% in the lower watershed and was 49.2% 
at 6–Arroyo Seco. These metrics indicate Poor biotic conditions in the lower watershed, whereas 
6–Arroyo Seco had Good biotic conditions. 
 

Table 8. Los Angeles River Watershed Selected Metric Values, Mean of Annual Surveys 
for 2003–2009 

Monitoring Reach Site Code Number 
Samples  

Taxa 
Richness** 

EPT 
Taxa 

Percent 
Intolerant 

Taxa 

Percent 
Collector–

Filterers plus 
Collector–
Gatherers 

Arroyo Seco 6* 5 35.6 11.1 2.9% 49.2% 
Arroyo Seco 7 7 15.8 2.8 0% 84.5% 
Rio Hondo LALT500 2 10.5 1.5 0% 93.4% 
Arroyo Seco LALT501 2 13.5 3.0 0% 97.3% 
Compton Creek 8, LALT502 7 12.6 1.3 0% 92.1% 

Tujunga Wash 
LALT503 
(SMC00756) 2 11.0 2.0 0% 98.4% 

Los Angeles River 11 5 10.0 1.0 0% 98.2% 
Los Angeles River 12 5 9.6 2.2 0% 90.3% 
Los Angeles River 13 5 11.4 2.0 0% 94.7% 
Yellow highlight = concrete-lined channel site 
Blue highlight = unlined channel site 
*Reference site 
**2009 taxa richness values adjusted to Level I taxonomy 

 
 
Comparison of Index of Biotic Index Scores for 2003–2009 
6–Arroyo Seco was the highest-rated site in every survey since the beginning of the 
Bioassessment Program, with a mean IBI score of 44.0 out of 70 and a quality rating of Good 
(Table 9). This site also had the greatest range of IBI scores (12 points). All other sites had IBI 
scores in the Poor and Very Poor range and varied by 9 points or less. 7–Arroyo Seco was the 
second highest-rated site with a mean IBI score of 13.4 and a quality rating of Poor. 6–Arroyo 
Seco was the only site that varied greater than the minimum detectable difference of 9 points, 
and there was no consistent trend toward improvement or degradation at this site. 
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Table 9. Los Angeles River Watershed, Comparison of Index of Biotic Integrity Scores for 
2003–2009 

Monitoring 
Reach Site Code 

IBI 
Score 
2003 

IBI 
Score 
2004 

IBI 
Score 
2005 

IBI 
Score 
2006 

IBI 
Score 
2007 

IBI 
Score 
2008 

IBI 
Score 
2009 

Mean 
IBI 

Score 
IBI 

Range 

Arroyo Seco 6*     38 50 40 42 50 44.0 12 

Arroyo Seco 7 11 9 12 17 11 18 16 13.4 9 

Los Angeles River 12 11 9 9 7 17     10.6 8 

Rio Hondo LALT500           3 9 6.0 6 

Arroyo Seco LALT501           2 6 4.0 4 

Compton Creek 8, LALT502 1 3 4 6 6 3 6 4.1 5 

Los Angeles River 13 2 7 6 1 4     4.0 6 

Tujunga Wash LALT503 
(SMC00756)           3 5 4.0 2 

Los Angeles River 11 1 3 7 0 0     2.2 7 

Yellow highlight = concrete-lined channel site 
Blue highlight = unlined channel site 
*Reference site 

 
Comparison of Concrete-Lined Channels and Unlined Channels for 2003–2009 
All of the concrete-lined channel sites monitored in the lower watershed had IBI scores 
indicating impaired biotic integrity (Figure 15). The Wilcoxon Ranked Sum test was run with 
and without the reference site. No exclusions were made based on location in the watershed. 
When reference sites were excluded, the p-value was 0.921, and the mean IBI scores of the 
concrete-lined sites were not statistically lower than the unlined sites in the lower watershed (p-
value less than 0.05 is significant (therefore, the chance of having this result is less than 0.5%), 
and one can safely (or significantly) reject the null hypothesis). When the reference site from the 
upper watershed was considered, the p-value decreased to 0.241, but the unlined sites were still 
statistically similar to the concrete-lined sites; however, had more unlined upper watershed sites 
been sampled, there would likely have been a significant difference for IBI scores in concrete-
lined sites.  
 
Using a whisker–box plot to compare the two channel types, the mean IBI scores of the concrete-
lined sites were very similar to the unlined sites in the lower watershed (Figure 16). When the 
reference site was added to the analysis, a slight difference between site types resulted but not to 
a level of statistical significance. As with the Wilcoxon Ranked Sum test, this result is skewed by 
an under-representation of unlined sites in the upper watershed, as the IBI scores of 6–Arroyo 
Seco are clearly superior to all other sites in the watershed (Figure 15).  
 
Comparison of Index of Biotic Integrity Scores and Elevation for 2003–2009  
To examine the relationship of IBI scores and elevation, a Spearman rank correlation was 
conducted for IBI score versus elevation. The correlation coefficient for IBI versus elevation was 
0.585. The correlation was significant based on a critical value of 0.313 (40 samples and an 
alpha of 0.05). This result indicates that site IBI scores were significantly correlated to elevation. 
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Figure 16. Comparison of Concrete-Lined and Unlined Channel Sites, Los Angeles River 

Watershed for 2003–2009 
 

5.3 Dominguez Channel Watershed Survey Results for 2003–2009 
 
The Dominguez Channel Watershed is located in the central portion of the Los Angeles Basin 
and is almost completely urbanized. The watershed boundary is defined not so much by 
topography but by a system of storm drains and flood control channels. The largest waterway is 
the Dominguez Channel, which discharges into the Los Angeles Harbor. A single bioassessment 
site, 19–Dominguez Channel, has been monitored in Dominguez Channel and has been sampled 
every year since 2003 (Figure 17). The site is within a fully concrete-lined channel and is just 
upstream of any tidal influence. Because only one site was monitored in this watershed, the 
comparative analyses performed for the other watersheds were not possible for this watershed. 
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Mean Metric Analysis for 2003–2008 
Table 10 shows the mean biological metric values for 19–Dominguez Channel, which was 
sampled in a concrete-lined channel. All of the metrics indicated a low-quality benthic 
community at the site (i.e., taxa richness was low, EPT taxa and intolerant taxa were absent, and 
the percent collector taxa was high).  
 

Table 10. Dominguez Channel Watershed Selected Metric Values, Mean of Annual Surveys 
for 2003–2009 

Monitoring Reach Site Code Number 
Samples 

Taxa 
Richness** 

EPT 
Taxa 

Percent 
Intolerant 

Taxa 

Percent Collector–
Filterers plus 

Collector–Gatherers 

Dominguez Channel 19 7 9.3 0 0% 94.5% 

Yellow highlight = concrete-lined channel site 
**2009 taxa richness values adjusted from Level II to Level I taxonomy 

 
 
The IBI scores for 19–Dominguez Channel have been consistently in the Very Poor range, with a 
mean IBI score of 1.8 (Table 11 and Figure 18). The scores have been consistent for the last five 
years of surveys, with scores of 0 or 1, and have been statistically similar for all seven surveys. 
Figure 19 also shows the IBI score ranges in a box plot.  
 

Table 11. Dominguez Channel Watershed, Comparison of Index of Biotic Integrity Scores 
for 2003–2009 

Monitoring Reach Site Code 
IBI 

Score 
2003 

IBI 
Score 
2004 

IBI 
Score 
2005 

IBI 
Score 
2006 

IBI 
Score 
2007 

IBI 
Score 
2008 

IBI 
Score 
2009 

Mean 
IBI 

Score 

 
Range 

 

Dominguez Channel 19 3 6 0 1 0 1 1 1.8 6 

Yellow highlight = concrete-lined channel site 
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Figure 19. Comparison of Concrete-Lined and Unlined Channel Sites,  
Dominguez Channel Watershed for 2003–2009 

 
 

5.4 Santa Monica Bay Watershed Survey Results for 2003–2009 
 
The SMBW encompasses the Ballona Creek Watershed, the Malibu Creek Watershed, and 
several other small coastal drainages (e.g., Topanga Creek and Trancas Canyon Creek) (Figure 
20). The Malibu Watershed and the adjacent watersheds contain large undisturbed areas of park 
land and natural preserves in the Santa Monica Mountains. In contrast to the other Los Angeles 
County watersheds, most of the urban runoff impacts occur in the upper reaches of the 
watersheds from urban centers along the Highway 101 corridor. The Ballona Creek Watershed is 
in a highly urbanized portion of the County.  
 
The watershed has been sampled in ten different locations from 2003 through 2009. Historically, 
four targeted monitoring sites were located in the upper Malibu Creek Watershed area, including 
one reference site, 17–Cold Creek. All of these were in unlined channels. A historical Ballona 
Creek monitoring site, 14–Ballona Creek, was also sampled, within a fully concrete-lined 
channel. In 2009, all five historical sites were replaced with randomly placed SMC sites, four of 
which were located in lower watershed areas, and one site, SMC01640–Las Virgenes Creek, was 
in a fully concrete-lined channel.  
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Mean Metric Analysis for 2003–2009 
Table 12 shows the mean biological metric values of four individual metrics that are considered 
strong indicators of ecological health. Concrete-lined channel sites are highlighted in yellow, and 
unlined channel sites are highlighted in blue. Reference sites are signified with an asterisk 
following their site names. Mean metric values for reference 17–Cold Creek indicated a higher-
quality benthic community than all other sites in this watershed. Three of the sites were of 
substantially poorer quality than the majority, including 14–Ballona Creek, 15–Medea Creek, 
and SMC01640–Las Virgenes Creek. These three sites had mean taxa richness of less than 12, 
less than two EPT taxa, no intolerant taxa, and greater than 82% collector taxa. All other sites 
had moderate taxa richness, low to moderate EPT taxa, and most notably, had intolerant taxa 
present. 
 

Table 12. Santa Monica Bay Watershed Selected Metric Values, Mean of Annual Surveys 
for 2003–2009 

Monitoring Reach Site Code Number 
Samples 

Taxa 
Richness** 

EPT 
Taxa 

Percent 
Intolerant 

Taxa 

Percent Collector–
Filterers plus 

Collector–Gatherers 

Ballona Creek 14 6 10.5 1.8 0% 94.8% 
Medea Creek 15 6 11.7 1.0 0% 82.4% 
Las Virgenes 16 4 16.8 1.9 1.3% 89.8% 
Cold Creek 17* 6 31.5 11 34.5% 22.3% 
Triunfo Creek 18 5 26.8 2.8 0.4% 64.4% 
Trancas Canyon Creek SMC01172 2 24.5 4.0 3.5% 64.7% 
Rustic Canyon Creek SMC06926 1 21.0 5.0 1.0% 40.2% 
Malibu Creek SMC01384 1 22.0 7.0 3.0% 33.8% 
Trancas Canyon Creek SMC01550 1 21.0 4.0 13.8% 68.0% 
Las Virgenes SMC01640 1 4.0 0 0% 96.0% 

Yellow highlight = concrete-lined channel site 
Blue highlight = unlined channel site 
*Reference site 
**2009 taxa richness values adjusted from Level II to Level I taxonomy 

 
 
Comparison of Index of Biotic Integrity Scores for 2003–2009 
Except 17–Cold Creek, the IBI scores in the SMBW have historically shown impaired biotic 
conditions in the middle to upper watershed areas (Table 13). 17–Cold Creek was consistently 
the highest-rated site in the Bioassessment Program. Four of the SMC sites sampled in the 
SMBW in 2009 had IBI scores near the impairment threshold of 27 points, with three sites rated 
unimpaired and two rated impaired. SMC01640–Las Virgenes Creek was rated Very Poor. This 
site was located approximately 1.2 miles downstream of the historical Las Virgenes Creek site 
and had significantly poorer physical habitat quality. 
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Table 13. Santa Monica Bay Watershed, Comparison of Index of Biotic Integrity Scores for 
2003–2009 

Monitoring Reach Site Code 
IBI 

Score 
2003 

IBI 
Score 
2004 

IBI 
Score 
2005 

IBI 
Score 
2006 

IBI 
Score 
2007 

IBI 
Score 
2008 

IBI 
Score 
2009 

Mean 
IBI 

Score 
Range 

Cold Creek 17* 42 52 49 53 52 55   50.5 13 

Trancas Canyon Creek SMC01172 
DUP             31 31.0 NA 

Trancas Canyon Creek SMC01172             29 29.0 NA 

Malibu Creek SMC01384             29 29.0 NA 

Trancas Canyon Creek SMC01550             26 26.0 NA 

Rustic Canyon Creek SMC06926             26 26.0 NA 

Las Virgenes 16     27 17 20 16   20.0 11 
Triunfo Creek 18 22   20 18 19 15   18.8 7 
Ballona Creek 14 6 10 7 5 10 4   7.0 6 
Las Virgenes SMC01640             7 7.0 NA 
Medea Creek 15 3 5 7 4 2 7   4.7 5 

Yellow highlight = concrete-lined channel site 
Blue highlight = unlined channel site 
*Reference site 

 
Comparison of Concrete-Lined Channels and Unlined Channels for 2003–2009 
Two of the ten sites monitored in the SMBW were in fully concrete-lined channels (Figure 21). 
Both of these concrete-lined sites had mean IBI scores rated Very Poor in all surveys, and four of 
the unlined sites were rated Fair and Good. The Wilcoxon Ranked Sum test was run with and 
without the reference site. No exclusions were made based on location in the watershed. When 
reference sites were excluded, a p-value of 0.048 resulted, and the mean IBI scores of the 
concrete-lined sites were statistically slightly lower than the unlined sites in the lower watershed 
(p-value less than 0.05 is significant (therefore, the chance of having this result is less than 
0.5%), and we can safely (or significantly) reject the null hypothesis). When the reference site 
from the upper watershed was considered, the p-value decreased to 0.015, and the statistical 
difference between the concrete-lined and unlined sites was much greater. Using a whisker–box 
plot to compare the two channel types, the mean IBI scores of the unlined sites were statistically 
superior to the concrete-lined sites (i.e., the mean line of the unlined sites is above the 75th 
percentile of the concrete-lined sites) regardless of whether the reference sites were included 
(Figure 22).  
 
Comparison of Index of Biotic Integrity Scores and Elevation for 2003–2009 
To examine the relationship of IBI scores and elevation, a Spearman rank correlation was 
conducted for IBI scores versus elevation. The correlation coefficient for IBI versus elevation 
was -0.121. The correlation was negative and not significant based on a critical value of 0.356 
(33 samples and an alpha of 0.05). This result indicates that site IBI scores were not significantly 
related to elevation in this watershed, and the negative correlation indicated that IBI scores 
increased somewhat with decreasing elevation. This is likely due to a greater amount of urban 
development in the upper watershed and extensive forest land in the lower watershed.  
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Figure 22. Comparison of Concrete-Lined and Unlined Channel Sites, Santa Monica Bay 

Watershed for 2003–2009 
 
 

5.5 Santa Clara River Watershed Survey Results for 2003–2009 
 
The upper portion of the Santa Clara River Watershed is in the County, with headwaters on the 
north slope of the San Gabriel Mountains (Figure 23). The lower watershed and outlet to the 
Pacific Ocean are in Ventura County. The mainstem of the Santa Clara River is unchannelized 
for its entire length, and a majority of the upper tributaries are non-perennial. Most of the 
urbanization in the upper watershed is associated with the City of Santa Clarita.  
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Historically, one targeted site in the Santa Clara River mainstem, 1–Santa Clara River, was 
monitored every year from 2003 to 2008. An additional targeted site, 20–Bouquet Canyon, never 
had flowing water during the sampling period from 2003 through 2008. In 2009, these two 
targeted historical sites were replaced with two randomly placed SMC sites. All of the sites were 
in unlined channels of the mainstem, which have been perennialized by urban runoff. None of 
these were considered reference sites. 
 
Mean Metric Analysis for 2003–2009 
Table 14 shows the mean biological metric values of four individual metrics that are considered 
strong indicators of ecological health. The three sites monitored in the Santa Clara River had 
similar mean metric values. Mean taxa richness ranged from 19 to 21, there were four EPT taxa 
at each site, and no intolerant taxa were collected. Collector taxa were present in moderate 
percentages. The similarity of these results is not surprising as the sites were relatively close to 
one another, and the physical conditions of the riverbed were similar at each site.  
 
Table 14. Santa Clara River Watershed Selected Metric Values, Mean of Annual Surveys 

for 2003–2009 

Monitoring Reach Site Code Number 
Samples 

Taxa 
Richness** EPT Taxa 

Percent 
Intolerant 

Taxa 

Percent Collector–
Filterers plus 

Collector–Gatherers 

Santa Clara River 1 6 20.0 4.0 0% 69.4% 
Bouquet Canyon (dry) 20 0  NA NA NA NA
Santa Clara River SMC04748 1 19 4 0% 81.4% 
Santa Clara River SMC17056 1 21 4 0% 69.6% 
Blue highlight = unlined channel 
**2009 taxa richness values adjusted to Level I taxonomy 
NA = not applicable 

 
Comparison of Index of Biotic Integrity Scores for 2003–2009 
The three sites in the Santa Clara River Watershed had IBI scores in the Poor range, indicating 
slightly impaired conditions (Table 15, Figure 24 and Figure 25). 1–Santa Clara River has shown 
significant variability, with a total range of 17 points, and was the only site in the Bioassessment 
Program to vary across three IBI rating categories. This was likely due to the heavy rains of 2005 
that substantially altered the streambed and flushed out most of the emergent vegetation, 
resulting in a low IBI score for that year. All other years had IBI scores within the minimum 
detectable difference of 9 points.  

Table 15. Santa Clara River Watershed, Comparison of Index of Biotic Integrity Scores for 
2003–2009 

Monitoring Reach Site Code 
IBI Score  

2003 2004 2005 2006 2007 2008 2009 Mean Range 

Santa Clara River SMC17056             25 25.0 NA 
Santa Clara River SMC04748             22 22.0 NA 
Santa Clara River 1 21 19 10 24 27 24   20.8 17 
Bouquet Canyon 
(dry) 20 NS NS NS NS NS NS  NA NA 

Blue highlight = unlined channel 
NA = not applicable 
NS = not sampled 
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Figure 25. Unlined Channel Sites, Santa Clara River Watershed for 2003–2009 (no 

concrete-lined sites) 
 
Comparison of Index of Biotic Integrity Scores and Elevation for 2003–2009 
To examine the relationship of IBI scores and elevation, a Spearman rank correlation was 
conducted for IBI scores versus elevation. The correlation coefficient for IBI versus elevation 
was 0.329. The correlation was insignificant based on a critical value of 0.738 (eight samples and 
an alpha of 0.05). These results indicate that site IBI scores were not significantly correlated to 
elevation. This was not unexpected because the elevations of the three sites were within 
approximately 200 ft of one another, and the IBI scores were similar. 
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6.0 SUMMARY 
 
Twenty-two receiving water monitoring reaches representing five watersheds in the County were 
sampled for BMIs and were assessed for physical habitat quality in June 2009 and July 2009. 
The monitoring reaches were located to provide an assessment of possible impacts associated 
with urban runoff and to evaluate the biological conditions for trend analysis of the BMI 
communities of the County. Since program inception in 2003, a total of 42 different sites have 
been sampled, and four of the sites were sampled in every survey.  
 
Taxonomic evaluation of the 2009 samples yielded 146 different taxa from 14,073 individual 
organisms by SAFIT Level II taxonomic effort, which was at a higher level than in previous 
sampling years. The most abundant organisms collected throughout the County were Ostracods 
(seed shrimp), which were present at every monitoring site. The majority of organisms collected 
from the urban monitoring reaches were moderately or highly tolerant to stream impairments, 
and most of the sites were dominated by organisms in the collector–gatherer feeding group.  
 
The IBI scores of the monitoring reaches ranged from 1 (poorest score) to 62 (best score) out of a 
maximum of 70 points, and the BMI communities were rated from Very Poor to Very Good. 
SGUT-501–San Gabriel River was the highest-rated site, and 6–Arroyo Seco was the second 
highest-rated site, with IBI scores of 62 and 50, respectively. Eight of the monitoring reaches 
were located in highly modified, concrete-lined urban water courses, and these sites had IBI 
ratings of Very Poor. Analysis of individual metrics as well as total IBI scores showed that in the 
San Gabriel and Los Angeles River watersheds, monitoring sites located in the lower watershed 
had lower-quality benthic communities than sites located in the middle to upper reaches of the 
watersheds. In these watersheds, there was a positive and significant correlation between site 
elevation and IBI scores. In the SMBW, this correlation was negative, and IBI scores decreased 
with increased elevation, although the correlation was not statistically significant. 
 
Comparison of the IBI scores for seven survey years (i.e., 2003–2009) did not indicate any 
substantial trend toward degradation or improvement at any of the sites. Trend analysis was not 
possible for sites that have been sampled for less than four years, which included 26 of the 42 
monitoring sites. 
  
An analysis of the difference between concrete-lined sites and unlined sites often indicated a 
statistically significant difference in IBI scores at sites located in the lower watershed areas. 
When reference sites were added to the analysis, the difference in IBI scores between concrete-
lined sites and unlined sites was generally of greater significance. The difference between 
concrete-lined and unlined sites was greater for the 2008 and 2009 data than for data from 2003 
to 2007. This was due to the replacement of several lower Los Angeles River sites that were in 
concrete-lined channels yet had IBI scores similar to other unlined lower watershed sites. When 
this analysis was performed by watershed, the lower Los Angeles River Watershed sites did not 
show a difference between concrete-lined and unlined sites, whereas in the San Gabriel River 
Watershed and SMBW, the difference between concrete-lined and unlined sites was much 
greater. Correlation analysis between CRAM physical habitat scores and IBI scores indicated a 
significant relationship between physical habitat and biotic integrity. 
 
The two-way cluster analysis of 2009 taxa and sites indicated some clustering by taxa, but the 
sites appeared to cluster more readily according to site physical conditions and total IBI score. 
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Upper watershed sites with natural channels had the strongest clustering, lower to mid-watershed 
channelized sites with soft bottoms clustered together and fully concrete-lined sites clustered 
together. The lower watershed sites were populated primarily with abundant, ubiquitous, and 
opportunistic organisms common to most sites, whereas the upper watershed sites had fairly 
distinctive benthic communities, with a number of unique taxa present at each site. Cluster 
analysis of all data from 2003 to 2009 had results similar to the 2009 data, with an overall strong 
association between site IBI scores and site clustering.  
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7.0 FUTURE PROJECTIONS FOR BIOASSESSMENT 
 
As the science of bioassessment monitoring continues to evolve, further changes in monitoring 
protocols and methods and in the regulatory climate are likely. Regulatory issues are likely to 
emerge as well, including the implementation of biological objectives or “biocriteria”. This may 
require NPDES MS4 Permit holders to evaluate and implement ways to increase the biotic 
integrity of receiving waters (e.g., elevate a stream site’s IBI score or another prescribed metric). 
Preliminary meetings regarding these potential requirements have indicated that not all 
waterbodies will be considered equally and that biological objectives will consider existing 
limitations on BMI colonization. These limitations may include attributes such as physical 
habitat constraints, natural perturbations, and cost-prohibitive mitigations, although these have 
yet to be defined.  
 
Currently, the methodology for stream physical habitat assessment incorporates two separate 
protocols (i.e., SWAMP and CRAM). CRAM was performed at all sites, although it was only 
required to be performed at SMC sites. Both protocols assess unique attributes of the physical 
habitat, but there is also some redundancy between them. Streamlining of protocols by a state 
agency (e.g., SWAMP or CDFG) would increase efficiency of the assessment and would require 
approval by the State Water Resources Control Boards (SWRCBs) and RWQCBs and would 
then be incorporated into the NPDES MS4 Permit. The application of the IBI in low-gradient, 
depositional stream reaches is another potential improvement of current stream physical habitat 
assessment methodologies. Reference conditions for this habitat type were not adequately 
incorporated in the development of the IBI, and these types of sites may be designated as 
impaired when water quality is good and sensitive organisms are present but in very low 
numbers. 
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SGUT-501–San Gabriel River SGUT-504–San Gabriel River 
 

SGUT-505–San Gabriel River  5, SGLT-506–Walnut Creek 
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SGLR01278–Coyote Creek (SMC01278) SGLR02656–Walnut Creek 
 

SGLR00288–Emerald Wash SGLR09534–San Gabriel River (SMC09534)  
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 6–Arroyo Seco  7–Arroyo Seco 
 

LALT500–Rio Hondo LALT501–Arroyo Seco 
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8, LALT502–Compton Creek LALT503–Tunjunga Wash 
 

 19–Dominguez Channel SMC01172–Trancas Canyon Creek 
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SMC01384–Malibu Creek SMC01550–Trancas Canyon Creek 
 

SMC01640–Las Virgenes Creek SMC04748–Santa Clara River 
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SMC06926–Rustic Canyon Creek 

 
SMC17056–Santa Clara River 
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Dominguez 

Channel

TV FFG SGUT‐501* SGUT‐504* SGUT‐505 5, SGLT‐506

SGLR01278** 

(SMC01278)

SGLR02656** 

(SMC02656) SGLR00288 SGMR09534 6* 7 LALT500 LALT501 8, LALT502

LALT503** 

(SMC00756) 19 SMC01172 SMC01172 DUP SMC06926 SMC01384 SMC01550 SMC01640 SMC04748 SMC17056

PHYLUM ARTHROPODA

Insecta

Ephemeroptera (mayflies)

Baetidae

Baetis adonis 5 cg 56 44 5 10 155 41 43 490 12 12 29 23 35

Baetis sp 5 cg 2 3 11 1

Callibaetis sp 9 cg 3 2 2 7 1 1 8 42

Centroptilum/Procleon sp 3 cg 1

Diphetor hageni 5 cg 28

Fallceon quilleri 4 cg 7 60 25 1 544 12 47 25 23 13 161 164

Caenidae

Caenis sp 7 cg 6 9

Ephemerellidae 1 cg 74 17

Serratella micheneri 1 cg 55 9

Heptageniidae

Epeorus sp 0 sc 16

Leucrocuta/Nixe sp 3 sc 8

Leptohyphidae

Tricorythodes sp 4 cg 16 32 55 1 25 221 51

Leptophlebidae

Paraleptophlebia sp 4 cg 137 194

Odonata (dragonflies, damselflies)

Aeshindae

Anax junius 8 p 1 2

Anax sp 8 p 2 2 1

Anisoptera

Anisoptera p 1 3

Calopterygidae

Hetaerina americana 6 p 1 4 1

Coenagrionidae 9 p 1 3 3 6 2 7 1 3 1 1

Argia sp 7 p 15 20 5 109 71 35 1 36 23 7 18 2 2

Ischnura sp 9 p 6 4

Gomphidae 4 p 1

Progomphus borealis 4 p 2

Lestidate

Archilestes grandis 9 p 9

Archilestes sp 9 p 24 3 5

Libellulidae 9 p 2 4 3 4

Paltothemis lineatipes 9 p 1 1

Plecoptera (stoneflies)

Nemouridae

Malenka sp 2 sh 4

Perlidae

Calineurua californica 2 p 4

Hemiptera (true bugs)

Belostomatidae 8 p 1 1

Corixidae 8 p 1 25 6 1

Corisella edullis 8 p 1

Trichocorixa reticulata 8 p 1

Megaloptera (alderflies, dobsonflies)

Sialidae

Sialis sp 4 p 2

Trichoptera (caddisflies)

Brachycentridae

Micrasema sp 1 mh 57 4 15 3 14 74

Glossosomatidae

Agapetus sp 0 sc 3

Helicopsychidae

Helicopsyche borealis 3 sc 4

Hydropsychidae 4 cf 1

Cheumatopsyche sp 5 cf 8 7 7 1

Hydropsyche sp 4 cf 30 22 41 22 2 28

Hydroptilidae 4 ph 2 6 4 3 18 4 10 8 8

Hydroptila sp 6 ph 8 14 1 4 85 7 9 4 17 1 9 10 43 8 35 132

Ochrotrichia sp 4 ph 3 1

Oxyethira sp 3 ph 1

Lepidostomatidae

Lepidostoma sp 1 sh 2 5 1

Limnephilidae

Psychoglypha sp 2 sh 1

Philopotamidae

Wormaldia sp 3 cf 2 1 5

Polycentropodidae

Polycentropus sp 6 p 27 1

Psychomyiidae 2 sc 1

Tinodes sp 2 sc 2 7 69 20 4 16 6

Rhyacophilidae

Rhyacophila sp 0 p 2

Sericostomatidae

Gumaga sp 3 sh 1

Uenoidae

Neophylax sp 3 g 1

Lepidoptera (moths)

Pyralidae

Petrophila sp 5 sc 5

Coleoptera (beetles)

Dryopidae

Helichus sp 5 sh 12

Postelichus sp 5 sh 1 1 1

Appendix B.1:  Taxonomic Listing of Benthic Macroinvertebrates Collected from LACFCD Mointoring Sites for 2009

Santa Clara River 

Watershed
Santa Monica Bay WatershedLos Angeles River WatershedSan Gabriel River Watershed

TV=Tolerance Value: range is 0‐10; 0 is intolerant to impairment.  FFG=Functional Feeding Group; cg=collector gatherer, cf=collector filterer, sc=scraper, p=predator, pa=parasite, mh=macrophyte herbivore, ph=piercer herbivore, om=omnivore.  sp denotes taxa identified at genus level. 

Yellow highlight = lined channel site

Blue highlight = unlined channel site

*Reference site

**Contribution to SMC Page 1 of 3
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Dominguez 

Channel

TV FFG SGUT‐501* SGUT‐504* SGUT‐505 5, SGLT‐506

SGLR01278** 

(SMC01278)

SGLR02656** 

(SMC02656) SGLR00288 SGMR09534 6* 7 LALT500 LALT501 8, LALT502

LALT503** 

(SMC00756) 19 SMC01172 SMC01172 DUP SMC06926 SMC01384 SMC01550 SMC01640 SMC04748 SMC17056

Appendix B.1:  Taxonomic Listing of Benthic Macroinvertebrates Collected from LACFCD Mointoring Sites for 2009

Santa Clara River 

Watershed
Santa Monica Bay WatershedLos Angeles River WatershedSan Gabriel River Watershed

TV=Tolerance Value: range is 0‐10; 0 is intolerant to impairment.  FFG=Functional Feeding Group; cg=collector gatherer, cf=collector filterer, sc=scraper, p=predator, pa=parasite, mh=macrophyte herbivore, ph=piercer herbivore, om=omnivore.  sp denotes taxa identified at genus level. 

Dytiscidae 5 p 1

Agabus sp 8 p 2 2 1

Hydroporinae 5 p 4

Sanfillipodytes sp 5 p 3 2 1

Stictotarsus striatellus 5 p 1

Elmidae

Heterelmis sp 4 cg 1

Microcylloepus sp 2 cg 1 4

Optioservus sp 4 sc 22 1

Ordobrevia nubifera 4 sc 6 2 3

Zaitzevia sp 4 sc 12 17

Gyrinidae

Gyrinus sp 5 p 1

Haliplidae

Peltodytes sp 5 mh 1 1 5 6 1

Hydraenidae

Hydraena sp 5 p 2 1

Hydrophilidae

Berosus sp 5 p 2

Cymbiodyta sp 5 p 1

Enochrus carinatus 5 cg 1

Enochrus sp 5 cg 1 1 1

Laccobius sp 5 mh 1 1

Tropisternus sp 5 p 1 2

Psephenidae 4

Eubrianax edwardsi 4 sc 1

Psephenus falli 4 sc 1 2

Diptera (true flies)

Ceratopogonidae 6 p 1 1 3 2

Atrichopogon 6 cg 7 1

Bezzia/Palpomyia 6 p 2 1 1 1

Ceratopogon sp 6 p 2

Dasyhelea sp 6 cg 3 24 1 14 3 6 1 1 3

Chironomidae 6 cg 3 3 5

Ablabesmyia sp 8 cg 2 7 2

Alotanypus sp 7 p 7 4 4

Apedilum sp 6 cg 1 3 16 6 11 1 4 5

Brillia sp 5 sh 2 3 1 4 3

Chironomus sp 10 cg 29 28 1 1 1 14 6 14 10 2 31

Corynoneura sp 7 cg 2 2 2 2 1

Cricotopus sp 7 cg 1 20 3 39 177 8 16 6 146 6 7 440 154 31 32 6 49

Cricotopus/Bicinctus group 7 cg 5 8 10

Cricotopus/Trifascia group 7 cg 3 2

Cryptochironomus sp 8 p 2 1

Dicrotendipes sp 8 cg 3 1 15 98 48 74 5 19 67 5 70 103 1 2 44 4

Eukiefferiella sp 8 om 5 1 1 3 6 2 1 3 6 3 1

Labrundinea 6 p 22 3 1 13 14 17 1 5

Limnophyes sp 8 cg 4 1 1 7 1

Micropsectra sp 7 cg 19 35 1 1 3 15 2 5 2 8

Microtendipes 6 cf 5 52 1 6 3 7 8

Orthocladius complex 6 cg 2

Parametriocnemus sp 5 cg 1 2 7 4 6

Paraphaenocladius sp 4 cg 1 5

Paratanytarus sp 6 1

Pentaneura sp 6 p 4 3 16 2 12 11 15 2 2 2 8 5

Phaenopsectra sp 7 sc 1

Polypedilum sp 6 om 1 7 2 9 2 1 6 22 3

Procladius sp 9 p 1 2 2 1 12 1 1

Psectrocladius sp 8 cg 5 1 1

Pseudochironomus sp 5 cg 5 1 4 1 26 3 1 1 2 1 6 1 11

Rheocricotopus sp 6 om 1 18 15 4 15 8 7

Rheotanytarsus 6 om 7 61 33 3 46 1 10 5 24 4 6 3

Stenochironomus sp 5 cg 1 1

Synorthocladius sp 2 cg 1

Tanytarsus sp 6 cf 5 15 7 12 18 1 5 5 7 6 49 1

Thienemanniella sp 6 cg 2

Thienemannimyia group 6 p 4 9 20 30 24 4 1 1 7 9 6 2 4 3

Tribelos sp 5 cg 1

Culicidae

Anopheles sp 8 cg 1 2

Culex sp 8 cg 3 2 1 5 38 4

Dixidae

Dixella sp 2 cg 11 10

Meringodixa chalonensis 2 cg 1 2 4 1

Dolichopodidae 4 p 2 2

Empididae 6 p 3 2 1 1

Chelifera/Metachela sp 6 p 1

Hemerodromia sp 6 p 5 12 2 1 4

Neoplasta sp 6 p 1

Wiedemannia sp 6 p 1

Ephydridae 6 3 1 5 1 1 1 1 7 3

Muscidae 6 p 1 1 1

Psychodidae cg 7 1 6 1

Maruina lanceolata 2 sc 3

Pericoma/Telmatoscopus 4 cg 2 1 1

Psychoda sp 10 cg 1

Sciomyzidae 6 p 1 1

Simuliidae

Simulium sp 6 cf 7 21 15 67 7 5 5 10 1 3 10 54

Yellow highlight = lined channel site

Blue highlight = unlined channel site

*Reference site
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Dominguez 

Channel

TV FFG SGUT‐501* SGUT‐504* SGUT‐505 5, SGLT‐506

SGLR01278** 

(SMC01278)

SGLR02656** 

(SMC02656) SGLR00288 SGMR09534 6* 7 LALT500 LALT501 8, LALT502

LALT503** 

(SMC00756) 19 SMC01172 SMC01172 DUP SMC06926 SMC01384 SMC01550 SMC01640 SMC04748 SMC17056

Appendix B.1:  Taxonomic Listing of Benthic Macroinvertebrates Collected from LACFCD Mointoring Sites for 2009

Santa Clara River 

Watershed
Santa Monica Bay WatershedLos Angeles River WatershedSan Gabriel River Watershed

TV=Tolerance Value: range is 0‐10; 0 is intolerant to impairment.  FFG=Functional Feeding Group; cg=collector gatherer, cf=collector filterer, sc=scraper, p=predator, pa=parasite, mh=macrophyte herbivore, ph=piercer herbivore, om=omnivore.  sp denotes taxa identified at genus level. 

Stratiomyidae

Caloparyphus/Euparyphus 8 cg 2 3 38 4 13 31 289 1 2 1 51

Euparyphus sp 8 cg 1 11 2 3 1 72 3 1

Nemotelus sp 8 cg 1

Stratiomys sp 8 cg 1

Tipulidae

Dicranota sp 3 p 1

Limonia sp 6 sh 1 1

Tipula sp 4 om 2 2 3 2 7 3

PHYLUM CHELICERATA

Arachnida

Acari (mites)

Eylaidae

Eylais sp p 1

Hydryphantidae

Protzia sp 8 p 2

Hygrobatidae

Atractides sp 8 p 5 4 3

Hygrobates sp 8 p 1

Lebertiidae

Lebertia sp 8 p 2 3 1

Limnesiidae

Limnesia sp 5 p 4 2 1

Mideopsidae

Mideopsis sp 5 p 1

Sperchontidae

Sperchon sp 8 p 3 13 2 1 4 1 12 11 5

Torrenticolidae

Torrenticola sp 5 p 3 2 1

PHYLUM ARTHROPODA

Malacostraca

Amphipoda (scuds)

Hyalellidae

Hyalella sp 8 cg 1 41 1 1 63 1 322 1 9 113 97 103 208 2

Decapoda (crayfish)

Cambaridae 8 sh 9 2

Ostracoda (seed shrimp) 8 cg 7 28 57 185 313 118 17 2 64 3 289 2 10 5 190 27 16 154 1 3 478 67 29

PHYLUM PLATYHELMINTHES

Turbelleria (flatworms) 4 p 6 28 34 21 4 5 95 11 20 5 45 12 32 1

PHYLUM NEMERTEA

Enopla (tongueworms)

Hoplonemertea

Tetrastemmatidae

Prostoma sp 8 p 1 1 12 1 1 1 5

PHYLUM ANNELIDA

Hirudinea (leeches)

Arynchobdellida

Erpobdellidae

Erpobdellidae 8 p 1 1

Mooreobdella sp 8 p 1 2 2 3

Rhyncobdellida

Glossiphoniidae

Helobdella sp 6 pa 1

Oligochaeta (earthworms) 5 cg 20 18 1 129 99 55 11 9 7 10 3 194 7 103 11 3 27 2 17 2

PHYLUM MOLLUSCA

Gastropoda (snails)

Pulmonata

Ancylidae

Ferrissia sp 6 sc 1 1

Hypsogastropoda

Hydrobiidae 8 sc 283 12

Pulmonata

Lymnaeidae

Lymnea sp 6 sc 11 1 1 1 2

Radix auricularia 6 sc 1

Physidae

Physa sp 8 sc 5 82 4 42 2 46 2 23 7 34 4 2 39 138 114 166 5 6 3

Planorbidae

Gyraulus sp 8 sc 8

Helisoma sp 6 sc 9 3

Prosobranchia

Thiaridae

Melanoides tuberculata sc 5

Bivalvia (clams)

Veneroida

Corbiculidae

Corbicula sp 10 cf 29 5

Pelecypoda

Sphaeriidae

Pisidium sp 8 cf 3 1 12

Yellow highlight = lined channel site

Blue highlight = unlined channel site

*Reference site
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Dominguez 

Channel

SGUT‐501* SGUT‐504* SGUT‐505 5, SGLT‐506
SGLR01278** 

(SMC01278)

SGLR02656** 

(SMC02656)
SGLR00288 SGMR09534 6* 7 LALT500 LALT501 8, LALT502

LALT503** 

(SMC00756)
19 SMC01172

SMC01172 

DUP
SMC06926 SMC01384 SMC01550 SMC01640 SMC04748 SMC17056

Ostracoda 7 28 57 185 313 118 17 2 64 3 289 2 10 5 190 27 16 154 1 3 478 67 29 2065

Cricotopus sp 1 20 3 39 177 8 16 6 146 6 7 440 154 31 32 6 49 1141

Fallceon quilleri 7 60 25 1 544 12 47 25 23 13 161 164 1082

Hyalella sp 1 41 1 1 63 1 322 1 9 113 97 103 208 2 963

Baetis adonis 56 44 5 10 155 41 43 490 12 12 29 23 35 955

Oligochaeta 20 18 1 129 99 55 11 9 7 10 3 194 7 103 11 3 27 2 17 2 728

Physa sp 5 82 4 42 2 46 2 23 7 34 4 2 39 138 114 166 5 6 3 724

Dicrotendipes sp 3 1 15 98 48 74 5 19 67 5 70 103 1 2 44 4 559

Caloparyphus/Euparyphus spp 2 3 38 4 13 31 289 1 2 1 51 435

Tricorythodes sp 16 32 55 1 25 221 51 401

Hydroptila sp 8 14 1 4 85 7 9 4 17 1 9 10 43 8 35 132 387

Argia sp 15 20 5 109 71 35 1 36 23 7 18 2 2 344

Paraleptophlebia sp 137 194 331

Turbellaria 6 28 34 21 4 5 95 11 20 5 45 12 32 1 319

Hydrobiidae 283 12 295

Simulium sp 7 21 15 67 7 5 5 10 1 3 10 54 205

Rheotanytarsus 7 61 33 3 46 1 10 5 24 4 6 3 203

Micrasema sp 57 4 15 3 14 74 167

Hydropsyche sp 30 22 41 22 2 28 145

Chironomus sp 29 28 1 1 1 14 6 14 10 2 31 137

Tanytarsus sp 5 15 7 12 18 1 5 5 7 6 49 1 131

Thienemannimyia group 4 9 20 30 24 4 1 1 7 9 6 2 4 3 124

Tinodes sp 2 7 69 20 4 16 6 124

Euparyphus sp 1 11 2 3 1 72 3 1 94

Ephemerellidae 74 17 91

Micropsectra sp 19 35 1 1 3 15 2 5 2 8 91

Microtendipes 5 52 1 6 3 7 8 82

Pentaneura sp 4 3 16 2 12 11 15 2 2 2 8 5 82

Labrundinea 22 3 1 13 14 17 1 5 76

Rheocricotopus sp 1 18 15 4 15 8 7 68

Callibaetis sp 3 2 2 7 1 1 8 42 66

Serratella micheneri 55 9 64

Hydroptilidae 2 6 4 3 18 4 10 8 8 63

Pseudochironomus sp 5 1 4 1 26 3 1 1 2 1 6 1 11 63

Dasyhelea sp 3 24 1 14 2 6 1 1 3 55

Culex sp 3 2 1 5 38 4 53

Polypedilum sp 1 7 2 9 2 1 6 22 3 53

Sperchon sp 3 13 2 1 4 1 12 11 5 52

Apedilum sp 1 3 16 6 11 1 4 5 47

Corbicula sp 29 5 34

Corixidae 1 25 6 1 33

Archilestes sp 24 3 5 32

Eukiefferiella sp 5 1 1 3 6 2 1 3 6 3 1 32

Zaitzevia sp 12 17 29

Coenagrionidae 1 3 3 6 2 7 1 3 1 1 28

Diphetor hageni 28 28

Polycentropus sp 27 1 28

Hemerodromia sp 5 12 2 1 4 24

Cheumatopsyche sp 8 7 7 1 23

Cricotopus/Bicinctus  5 8 10 23

Ephydridae 3 1 5 1 1 1 1 7 3 23

Optioservus sp 22 1 23

Prostoma sp 1 1 12 1 1 1 5 22

Dixella sp 11 10 21

Parametriocnemus sp 1 2 7 4 6 20

Procladius sp 1 2 2 1 12 1 1 20

Tipula sp 2 2 3 2 7 3 19

Baetis sp 2 3 11 1 17

Epeorus sp 16 16

Lymnea sp 11 1 1 1 2 16

Pisidium sp 3 1 12 16

Alotanypus sp 7 4 4 15

Caenis sp 6 9 15

Psychodidae 7 1 6 1 15

Limnophyes sp 4 1 1 7 1 14

Appendix B.2:  Ranked Abundance of Benthic Macroinvertebrates Collected from LACFCD Monitoring Sites for 2009

Santa Clara River 

Watershed
Santa Monica Bay WatershedLos Angeles River WatershedSan Gabriel River Watershed

Taxon
Grand 

Total

Yellow highlight = lined channel site

Bue highlight = unlined channel site

*Reference site

**Contribution to SMC

"sp" denotes taxa identified to genus level Page 1 of 3
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Dominguez 

Channel

SGUT‐501* SGUT‐504* SGUT‐505 5, SGLT‐506
SGLR01278** 

(SMC01278)

SGLR02656** 

(SMC02656)
SGLR00288 SGMR09534 6* 7 LALT500 LALT501 8, LALT502

LALT503** 

(SMC00756)
19 SMC01172

SMC01172 

DUP
SMC06926 SMC01384 SMC01550 SMC01640 SMC04748 SMC17056

Appendix B.2:  Ranked Abundance of Benthic Macroinvertebrates Collected from LACFCD Monitoring Sites for 2009

Santa Clara River 

Watershed
Santa Monica Bay WatershedLos Angeles River WatershedSan Gabriel River Watershed

Taxon
Grand 

Total

Peltodytes sp 1 1 5 6 1 14

Brillia sp 2 3 1 4 3 13

Libellulidae 2 4 3 4 13

Atractides sp 5 4 3 12

Helichus sp 12 12

Helisoma sp 9 3 12

Ablabesmyia sp 2 7 2 11

Cambaridae 9 2 11

Chironomidae 3 3 5 11

Ordobrevia nubifera 6 2 3 11

Ischnura sp 6 4 10

Archilestes grandis 9 9

Corynoneura sp 2 2 2 2 1 9

Atrichopogon 7 1 8

Gyraulus sp 8 8

Lepidostoma sp 2 5 1 8

Leucrocuta/Nixe sp 8 8

Meringodixa chalonensis 1 2 4 1 8

Mooreobdella sp 1 2 2 3 8

Wormaldia sp 2 1 5 8

Ceratopogonidae 1 1 3 2 7

Empididae 3 2 1 1 7

Limnesia sp 4 2 1 7

Psectrocladius sp 5 1 1 7

Hetaerina americana 1 4 1 6

Lebertia sp 2 3 1 6

Paraphaenocladius sp 1 5 6

Sanfillipodytes sp 3 2 1 6

Torrenticola sp 3 2 1 6

Agabus sp 2 2 1 5

Anax sp 2 2 1 5

Bezzia/Palpomyia 2 1 1 1 5

Cricotopus/Trifascia  3 2 5

Melanoides tuberculata 5 5

Microcylloepus sp 1 4 5

Petrophila sp 5 5

Anisoptera 1 3 4

Calineurua californica 4 4

Dolichopodidae 2 2 4

Helicopsyche borealis 4 4

Hydroporinae 4 4

Malenka sp 4 4

Ochrotrichia sp 3 1 4

Pericoma/Telmatoscopus 2 1 1 4

Psephenidae 4 4

Agapetus sp 3 3

Anopheles sp 1 2 3

Cryptochironomus sp 2 1 3

Enochrus sp 1 1 1 3

Hydraena sp 2 1 3

Maruina lanceolata 3 3

Muscidae 1 1 1 3

Postelichus sp 1 1 1 3

Psephenus falli 1 2 3

Tropisternus sp 1 2 3

Anax junius 2 2

Belostomatidae 1 1 2

Berosus sp 2 2

Ceratopogon sp 2 2

Erpobdellidae 1 1 2

Ferrissia sp 1 1 2

Laccobius sp 1 1 2

Limonia sp 1 1 2

Orthocladius complex 2 2

Paltothemis lineatipes 1 1 2

Yellow highlight = lined channel site

Bue highlight = unlined channel site

*Reference site

**Contribution to SMC

"sp" denotes taxa identified to genus level Page 2 of 3
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Dominguez 

Channel

SGUT‐501* SGUT‐504* SGUT‐505 5, SGLT‐506
SGLR01278** 

(SMC01278)

SGLR02656** 

(SMC02656)
SGLR00288 SGMR09534 6* 7 LALT500 LALT501 8, LALT502

LALT503** 

(SMC00756)
19 SMC01172

SMC01172 

DUP
SMC06926 SMC01384 SMC01550 SMC01640 SMC04748 SMC17056

Appendix B.2:  Ranked Abundance of Benthic Macroinvertebrates Collected from LACFCD Monitoring Sites for 2009

Santa Clara River 

Watershed
Santa Monica Bay WatershedLos Angeles River WatershedSan Gabriel River Watershed

Taxon
Grand 

Total

Progomphus borealis 2 2

Protzia sp 2 2

Rhyacophila sp 2 2

Sciomyzidae 1 1 2

Sialis sp 2 2

Stenochironomus sp 1 1 2

Thienemanniella sp 2 2

Aeshna sp 1 1

Centroptilum/Procleon spp 1 1

Chelifera/Metachela sp 1 1

Corisella edullis 1 1

Cymbiodyta sp 1 1

Dicranota sp 1 1

Dytiscidae 1 1

Enochrus carinatus 1 1

Eubrianax edwardsi 1 1

Eylais sp 1 1

Gomphidae 1 1

Gumaga sp 1 1

Gyrinus sp 1 1

Helobdella sp 1 1

Heterelmis sp 1 1

Hydropsychidae 1 1

Hygrobates sp 1 1

Mideopsis sp 1 1

Nemotelus sp 1 1

Neophylax sp 1 1

Neoplasta sp 1 1

Oxyethira sp 1 1

Paratanytarus sp 1 1

Phaenopsectra sp 1 1

Psychoda sp 1

Psychoglypha sp 1 1

Psychomyiidae 1 1

Radix auricularia 1 1

Stictotarsus striatellus 1 1

Stratiomys sp 1 1

Synorthocladius sp 1 1

Tribelos sp 1 1

Trichocorixa reticulata 1 1

Wiedemannia sp 1 1

Grand Total 597 607 605 632 610 633 624 610 595 616 677 594 598 613 616 592 636 599 622 585 605 607 600 14073

Yellow highlight = lined channel site

Bue highlight = unlined channel site

*Reference site

**Contribution to SMC

"sp" denotes taxa identified to genus level Page 3 of 3
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Dominguez 
Channel

Metric SGUT-501* SGUT-504* SGUT-505 5, SGLT-
506

SGLR0127
8**

SGLR0265
6**

SGLR0028
8

SGMR0953
4 6* 7 LALT500 LALT501 8, LALT502 LALT503** 19 SMC01172 SMC01172 

DUP SMC06926 SMC01384 SMC01550 SMC01640 SMC04748 SMC17056 Range

Taxa Richness 63 40 41 19 20 22 23 11 57 31 17 18 21 17 11 39 35 31 31 39 8 22 32 8-63

Ephemeropteran Taxa 9 5 4 1 1 2 1 1 5 2 1 3 0 2 0 1 2 2 3 1 0 3 3 0-9

Plecopteran Taxa 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0-2

Trichopteran Taxa 12 6 8 1 0 1 1 0 8 0 2 1 0 1 0 4 2 3 3 3 0 1 1 0-12

EPT Taxa 23 11 12 2 1 3 2 1 13 2 3 4 0 3 0 5 4 5 6 4 0 4 4 0-23

Dipteran Taxa 22 17 19 11 12 16 12 4 23 18 6 10 10 8 6 21 18 12 10 21 7 7 15 4-23

Non Insect Taxa 10 9 6 6 5 3 7 6 8 7 5 4 8 5 5 8 6 9 9 6 1 6 6 1-10

% EPT Taxa 65.4% 24.6% 42.6% 4.8% 0.2% 15.6% 25.6% 90.6% 24.6% 15.0% 1.2% 91.0% 0.0% 6.2% 0.0% 28.4% 34.2% 5.8% 25.4% 22.6% 0.0% 72.4% 63.6% 0.0%-91.0%

% Sensitive EPT organisms 39.6% 6.8% 10.8% 0.0% 0.0% 0.0% 0.0% 0.0% 5.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.6% 2.6% 0.8% 2.6% 13.8% 0.0% 0.0% 0.0% 0.0%-39.6%

% Chironomidae organisms 10.0% 32.4% 22.2% 35.4% 24.4% 55.2% 8.6% 4.2% 19.8% 11.2% 36.0% 2.4% 5.2% 88.4% 44.4% 15.4% 12.4% 14.8% 3.6% 28.0% 20.0% 2.8% 6.4% 2.4%-88.4%

Shannon Diversity 3.4 3.2 3.0 2.2 1.7 2.2 2.3 0.5 3.4 2.1 1.8 0.9 1.4 1.2 1.7 2.5 2.3 2.5 2.1 2.6 0.8 1.9 2.4 0.5%-3.4%

Margalef Diversity 10.3 6.8 6.8 2.9 3.1 3.9 3.5 1.6 9.0 5.1 2.6 2.7 3.4 2.6 1.6 6.1 5.5 5.0 5.0 6.4 1.3 3.5 5.1 1.3-10.3

Average Tolerance Value 3.7 5.8 5.5 6.9 7.4 6.8 5.8 4.2 6.1 7.2 7.7 5.1 7.0 7.0 7.3 6.3 6.2 6.9 6.9 6.6 7.8 4.9 5.5 3.7-7.8

% Dominant Taxon 12.8% 14.2% 10.4% 27.4% 52.2% 29.0% 24.6% 90.6% 11.6% 49.0% 41.8% 81.8% 53.0% 72.4% 29.8% 23.6% 30.2% 26.6% 44.6% 33.6% 78.4% 36.8% 26.6% 11.6%-90.6%

% Intolerant organisms 37.2% 6.2% 10.8% 0.0% 0.0% 0.0% 0.0% 0.0% 6.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 3.2% 4.8% 1.6% 2.6% 14.0% 0.0% 0.0% 0.0% 0.0%-37.2%

% Tolerant organisms 5.8% 24.8% 27.2% 56.2% 72.4% 32.4% 14.8% 1.2% 32.0% 67.6% 72.8% 2.0% 64.8% 15.4% 56.8% 49.6% 45.0% 58.8% 65.0% 55.2% 86.0% 13.6% 17.0% 1.2%-86.0%

% Collector-gatherer 50.0% 30.4% 42.4% 79.8% 95.0% 75.0% 38.6% 97.0% 33.6% 83.0% 88.6% 95.0% 91.0% 96.4% 92.6% 62.6% 64.6% 36.0% 29.6% 57.0% 95.8% 78.0% 58.8% 29.6%-97.0%

% Collector-filterer 8.8% 16.6% 14.4% 1.2% 2.0% 4.8% 11.4% 0.0% 8.8% 1.4% 0.0% 1.0% 0.0% 1.6% 0.0% 1.8% 1.4% 5.2% 4.6% 10.6% 0.6% 2.2% 9.0% 0.0%-16.6%

% Predator 10.4% 20.8% 18.8% 10.8% 2.0% 5.2% 37.8% 1.8% 25.6% 13.2% 4.6% 0.6% 6.6% 1.4% 0.8% 4.8% 9.2% 16.6% 6.4% 11.4% 0.4% 8.6% 5.8% 0.4%-37.8%

% Shredder 1.4% 0.0% 0.4% 0.0% 0.0% 0.0% 0.0% 0.0% 2.8% 0.0% 0.0% 0.0% 1.6% 0.0% 0.0% 0.8% 0.2% 0.8% 0.4% 0.6% 0.0% 0.0% 0.0% 0.0%-2.8%

% Scraper 15.6% 16.6% 12.2% 6.8% 0.4% 0.0% 7.6% 0.8% 13.4% 1.4% 5.8% 0.6% 0.2% 0.4% 6.6% 22.6% 19.4% 29.0% 47.2% 4.6% 0.0% 1.2% 0.6% 0.0%-47.2%

% Others 13.6% 15.6% 11.8% 1.4% 0.0% 14.8% 4.6% 0.0% 15.8% 0.8% 1.0% 2.8% 0.6% 0.2% 0.0% 7.4% 5.0% 12.4% 11.6% 15.6% 3.2% 9.0% 25.4% 0.0%-25.4%

Estimated abundance of BMI/ft2 392 265 206 557 514 1,602 101 242 209 280 196 503 195 79 905 107 60 423 802 802 4,049 1,505 447 60-4,049

San Gabriel River Watershed Los Angeles River Watershed Santa Monica Bay Watershed Santa Clara River 
Watershed

Appendix B.3:  Metric Values for Benthic Macroinvertebrates Collected from LACFCD Monitoring Sites for 2009

Yellow highlight = lined channel site

Blue highlight = unlined channel site

*Reference site

**Contribution to SMC Page 1 of 1
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Watershed Receiving Water Body Site Code pH
Specific 

Conductance 
(mS/cm)

Water 
Tempurature 

(°C)

Dissolved 
Oxygen 
(mg/l)

Turbidity 
(ntu)

Alkalinity    
(mg/L 

CaCO3)
San Gabriel River SGUT-501* 8.32 0.279 14.42 9.56 11.1 154

San Gabriel River SGUT-504* 8.50 0.285 21.63 9.53 -1.3 140

San Gabriel River SGUT-505 8.26 0.301 23.00 7.98 5.2 136

Walnut Channel 5, SGLT-506 8.04 1.221 22.54 8.97 8.7 200

Coyote Creek SGLR01278** 9.23 1.279 28.52 15.35 1.7 76

Walnut Channel SGLR02656** 8.86 1.246 25.74 16.82 2.1 132

Emerald Wash SGLR00288 7.63 0.924 16.77 7.32 6.7 244

San Gabriel  SGMR09534 8.68 1.119 29.04 15.89 0.1 196

Arroyo Seco 6* 7.81 0.361 17.14 9.33 -0.9 250

Arroyo Seco 7 8.09 0.868 16.44 8.43 1.7 224

Rio Hondo LALT500 9.38 0.774 25.15 14.39 78.7 84

Arroyo Seco LALT501 9.08 0.827 27.64 12.85 -1.9 86

Compton Creek 8, LALT502  7.49 0.716 25.20 5.14 8.2 200

Tujunga Wash LALT503** 8.15 1.601 16.60 7.57 12.8 246

Dominguez Channel Dominguez Channel 19 9.42 1.136 30.18 26.80 0.5 152

Trancas Canyon Creek SMC01172 7.44 0.540 13.93 4.50 -0.1 480

Rustic Canyon SMC06926 8.25 0.956 19.58 9.03 -0.1 316

Malibu Creek SMC01384 8.01 2.068 26.50 7.52 -0.8 280

Trancas Canyon Creek SMC01550 8.00 0.891 21.78 9.20 1.2 368

Las Virgenes SMC01640 9.66 3.049 31.60 9.44 1.3 68

Santa Clara River  SMC04748 8.16 1.086 21.59 8.61 37.5 232

Santa Clara River SMC17056 7.75 0.661 23.67 7.64 -2.2 328

Santa Monica Bay 
Watershed

Santa Clara River 
Watershed

San Gabriel River 
Watershed

Los Angeles River 
Watershed

Yellow highlight = lined channel site         
Blue highlight = unlined channel site
*Reference site                                                                       
**Contribution to SMC

Appendix B.4:  Physical Water Quality Data for LACFCD Bioassessment Sites for 2009
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Dominguez 
Channel

Physical Habitat Measure SGUT-
501* 

SGUT-
504* 

SGUT-
505 

5,        
SGLT-506 

SGLR 
01278** 

SGLR 
02656** 

SGLR 
00288 

SGMR 
09534 6* 7 LALT500 LALT501 8, 

LALT502 LALT503** 19 SMC 
01172 

SMC 
06926 

SMC 
01384 

SMC 
01550 

SMC 
01640 

SMC 
04748  

SMC 
17056 

CRAM physical habitat score (25-100 
point scale) 83 74 69 58 37 37 69 39 85 69 37 39 47 37 37 79 42 83 85 27 79 69

Elevation (feet above sea level) 1,620 1,512 898 298 20 500 1,440 30 1,118 725 82 295 22 578 3 1,200 210 385 310 780 1,060 885

Substrate complexity (0-20 scale) 19 14 16 5 1 1 16 2 18 14 2 3 5 1 2 18 10 16 16 1 11 8

Sediment deposition (0-20 scale) 16 14 18 6 20 16 13 19 13 9 15 16 2 19 15 16 14 14 15 18 8 6

Channel alteration (0-20 scale) 19 15 19 4 1 1 14 1 19 11 2 8 1 1 20 5 18 20 1 18 15

Attached macroalgae (% of reach) 21% 17% 27% 5% 50% 4% 6% 97% 19% 0% 7% 62% 3% 0% 35% 15% 10% 30% 18% 14% 44% 40%

Bank stability-left bank stable stable stable stable stable stable vulnerable stable stable stable stable stable stable stable stable stable stable stable stable stable stable vulnerable

Bank stability-right bank stable stable stable stable stable stable vulnerable stable stable stable stable stable stable stable stable stabe stabe stabe stabe stabe stabe vulnerable

Gradient (% of slope) 2.77% 2.49% 1.57% 0.38% 0.08% 0.65% 11.30% 0.06% 4.18% 2.40% 0.16% 1.24% 0.89% 0.02% 0.07% 2.35% 2.34% 2.00% 3.83% 0.97% 0.43% 0.73%

Flow Volume (cfs, ft3/second) 7.63 20.95 0.15 0.03 2.54 0.72 0.005 22.56 0.02 0.31 0.00 0.67 0.15 0.05 1.37 0.01 0.06 0.44 0.01 0.07 16.24 2.14

Average canopy cover (% of reach) 21% 2% 17% 8% 0% 29% 94% 3% 56% 69% 0% 3% 28% 0% 0% 90% 75% 75% 71% 38% 7% 9%

Riffle habitat (% of reach) 34% 25% 35% 17% 0% 0% 52% 0% 37% 44% 0% 40% 4% 0% 0% 17% 24% 33% 19% 0% 31% 43%

Run/glide habitat (% of reach) 48% 70% 36% 83% 100% 100% 28% 100% 16% 42% 100% 60% 9% 100% 100% 19% 71% 33% 35% 100% 69% 57%

Pool habitat (% of reach) 18% 5% 29% 0% 0% 0% 20% 0% 47% 14% 0% 0% 87% 0% 0% 64% 5% 34% 46% 0% 0% 0%

Fines (% of reach) 0% 20% 3% 35% 0% 0% 4% 0% 3% 10% 1% 0% 50% 0% 0% 2% 7% 1% 5% 0% 10% 1%

Sand (% of reach) 21% 9% 3% 16% 0% 0% 29% 0% 22% 28% 2% 0% 16% 0% 2% 13% 17% 23% 11% 0% 55% 80%

Gravel (% of reach) 2% 1% 0% 8% 0% 0% 0% 0% 3% 1% 0% 0% 0% 0% 0% 2% 0% 0% 0% 0% 0% 0%

Cobble (% of reach) 60% 65% 76% 41% 0% 0% 48% 0% 43% 46% 0% 0% 22% 0% 0% 36% 56% 55% 50% 0% 29% 19%

Boulder (% of reach) 8% 2% 11% 0% 0% 0% 6% 0% 8% 0% 0% 0% 0% 0% 0% 3% 0% 1% 11% 0% 0% 0%

Roots (% of reach) 1% 3% 7% 0% 0% 0% 3% 0% 1% 6% 0% 0% 0% 0% 0% 24% 0% 20% 10% 1% 6% 0%

Consolidated Sediment (% of reach) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 12% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Bedrock (% of reach) 8% 0% 0% 0% 0% 0% 10% 0% 19% 0% 0% 0% 0% 0% 0% 20% 0% 0% 11% 0% 0% 0%

Concrete (% of reach) 0% 0% 0% 0% 100% 100% 0% 100% 1% 9% 97% 100% 0% 100% 98% 0% 20% 0% 2% 99% 0% 0%
Yellow highlight = lined channel site         
Blue highlight = unlined channel site
*Reference site
**Contribution to SMC

Substrate composition 

SWAMP physical habitat attributes

Appendix B.5:  Physical Habitat Measures of LACFCD Bioassessment Monitoring Reaches for 2009.

San Gabriel River Watershed Los Angeles River Watershed Santa Clara River 
WatershedSanta Monica Bay Watershed
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Metric 
Value IBI score Metric 

Value IBI score Metric 
Value IBI score Metric 

Value IBI score Metric 
Value IBI score Metric 

Value IBI score Metric 
Value IBI score

San Gabriel River San Gabriel River SGUT-501* 62 Very Good 63% 9 20% 7 18% 6 7 10 15 10 38% 10 23 10

Los Angeles River Arroyo Seco 6* 50 Good 56% 10 17% 8 26% 3 9 10 16 10 8% 3 12 6

San Gabriel River San Gabriel River SGUT-504* 34 Fair 66% 8 30% 4 30% 2 3 5 10 7 6% 2 11 6

San Gabriel River San Gabriel River SGUT-505 33 Fair 73% 6 26% 5 26% 3 2 4 8 5 11% 4 12 6

Santa Monica Bay Trancas Canyon Creek SMC01172 DUP 31 Fair 70% 7 26% 5 35% 1 5 8 9 6 4% 2 4 2

Santa Monica Bay Trancas Canyon Creek SMC01172 29 Fair 70% 7 31% 4 27% 3 3 5 10 7 3% 1 4 2

Santa Monica Bay Malibu Creek SMC01384 29 Fair 37% 10 35% 3 35% 1 3 5 8 5 3% 1 7 4

Santa Monica Bay Trancas Canyon Creek SMC01550 26 Poor 73% 6 26% 5 48% 0 2 4 7 4 14% 5 4 2

Santa Monica Bay Rustic Canyon SMC06926 26 Poor 50% 10 41% 2 36% 1 3 5 8 5 1% 1 4 2

Santa Clara River  Santa Clara River  SMC17056 25 Poor 73% 6 26% 5 30% 2 2 4 9 6 0% 0 4 2

Santa Clara River  Santa Clara River  SMC04748 22 Poor 85% 3 26% 5 21% 5 2 4 6 3 0% 0 4 2

Los Angeles River Arroyo Seco 7 16 Poor 88% 3 27% 5 36% 1 0 0 9 6 0% 0 3 1

San Gabriel River Emerald Wash SGLR00288 15 Poor 56% 10 47% 0 33% 2 0 0 5 2 0% 0 2 1

San Gabriel River Walnut Channel SGLR02656** 
(SMC02656) 10 Very Poor 85% 3 30% 4 30% 2 0 0 1 0 0% 0 2 1

Los Angeles River Rio Hondo LALT500 9 Very Poor 89% 2 38% 3 54% 0 1 2 4 1 0% 0 3 1

Santa Monica Bay Las Virgenes Creek SMC01640 7 Very Poor 100% 0 20% 7 40% 0 0 0 0 0 0% 0 0 0

Los Angeles River Arroyo Seco LALT501 6 Very Poor 96% 1 31% 4 38% 0 0 0 1 0 0% 0 3 1

Los Angeles River Compton Creek 8, LALT502 6 Very Poor 95% 1 38% 3 62% 0 0 0 5 2 0% 0 0 0

Los Angeles River Tujunga Wash LALT503** 
(SMC00756) 5 Very Poor 99% 0 31% 4 38% 0 0 0 2 0 0% 0 3 1

San Gabriel River Walnut Channel 5, SGLT-506 5 Very Poor 89% 2 40% 2 40% 0 0 0 2 0 0% 0 2 1

Dominguez Channel Dominguez Channel 19 1 Very Poor 93% 1 71% 0 71% 0 0 0 1 0 0% 0 0 0

San Gabriel River Coyote Creek SGLR01278** 
(SMC01278) 1 Very Poor 98% 0 45% 1 55% 0 0 0 3 0 0% 0 1 0

San Gabriel River San Gabriel River SGMR09534 1 Very Poor 96% 1 70% 0 40% 0 0 0 3 0 0% 0 1 0

Watershed

Yellow highlight = lined channel site         
Blue highlight = unlined channel site
*Reference site
**Contribution to SMC

Appendix B.6:  Index of Biotic Integrity Scores for LACFCD Bioassessment Sites, June 2009.

Total IBI 
ScoreReceiving Water Body IBI Rating

% CF+CG
Site Code

% Intolerant 
Individuals Number EPT Taxa% Non-Insect Taxa % Tolerant Taxa Number 

Coleoptera Taxa
Number Predator 

Taxa
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Appendix B.7: Cluster Analysis of Stations and Taxa for Los Angeles County Bioassessment Monitoring Sites for 2009 
(TV values are not applied to some family or order level taxa due to high variability within those levels)   
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Appendix B.8: Cluster Analysis of Stations and Taxa for Los Angeles County Bioassessment Monitoring Sites for 2003–2009 
(TV values are not applied to some family or order level taxa due to high variability within those levels)   
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APPENDIX C 
 

Field Data Sheets 
 

(ON CD ONLY) 
(Chain of Custodies and Field Data Sheets are available upon 

request.) 
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STATE OF CALIFORNIA - THE RESOURCES AGENCY                        Arnold Schwarzenegger 
 
DEPARTMENT OF FISH AND GAME        
AQUATIC BIOASSESSMENT LABORATORY-CHICO 
CALIFORNIA STATE UNIVERSITY, CHICO 
CHICO, CA 95929-0555 
530-898-4792 
 
 
November 18, 2009 
 
 
 
Bill Isham 
Weston Solutions 
2433 Impala Drive 
Carlsbad, CA 92008 
 
Dear Bill, 
 
Attached are the results of my QC analysis of 3 samples submitted from the LACFCD LA County 
2009 project. The results are presented in five summary tables. This QC analysis was performed in 
accordance to the Southwest Association of Freshwater Invertebrate Taxonomists (SAFIT)’s 
Standard Taxonomic Effort Document (STE) 28 November 2006 version (Richards and Rogers, 
2006). 
 
There were two instances of “tagalong” organisms. These are defined as specimens accidentally 
included in a vial of organisms of another taxon and are marked as "Probable sorting error" in the 
attached Listing of Taxonomic Discrepancies file. 
 
A damselfly nymph originally identified as Enallagma is in my opinion an Ischnura instead. It is 
similar to the other, earlier instar specimens identified as Ischnura in the same sample. The banded 
eye character is not discernable, but the antennae have 7 distinct segments rather than 6 and the 
spines along the lateral carinae of the abdomen are in distinct multiple rather than a single row 
(Westfall and May, 1996). 
 
The Trichocorixa originally identified as T. calva is actually a T. reticulata instead. Trichocorixa 
specimens can be difficult to identify to species, but in this case, the strigil is shorter and straight and 
not obviously elongated and curved as in T. calva (Lauck, 1979). 
 
A Ceratopogonidae pupa was misidentified as Psychodidae. The leg sheaths were not superimposed 
and the abdominal apex had simple spines but no other setation sending this specimen past 
Psychodidae in the key (Courtney and Merritt, 2008). Also, larvae of Psychoda were misidentified as 
Pericoma/Telmatoscopus. The lack of a preanal plate precludes the possibility of these being 
Pericoma/Telmatoscopus even though there are 26 tergal plates present (Courtney and Merritt, 2008). 
One thing I’ve noticed for these multi-plated Psychoda is that the plates tend to be relatively smaller 
than those in Pericoma/Telmatoscopus. For that taxon, the 3 plates for each segment tend to cover 
most of the dorsal surface of the segment. 
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I have a couple curation notes for this project. Several vials and one slide-mounted specimen were 
correctly identified, but not included in the submitted data. These include an Oligochaeta vial for 
LALT-502, an Anisoptera and a Sperchon vial for Station 7. The Ceratopogonidae larva (Dasyhelea) 
slide in SGLR 01278 was included on the midge subcontractor data sheet, but not in the submitted 
data file. Additionally, I noticed that several counts differed from the vial labels and the submitted 
data sheets. I defaulted to the datasheets in all cases for the analysis. 
 
I welcome any questions or comments you may have concerning this report. 
 
Sincerely, 

 
Austin Brady Richards 
Aquatic Bioassessment Laboratory–Chico 
California State University, Chico 
Chico, CA 95929-0555 
arichards@csuchico.edu 
(530) 898-4792 
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 Comparative Taxonomic Listing of all Submitted Samples 
Samples submitted by Weston Solutions for Project: LACFCD LA County 
Report prepared by Brady Richards, CDFG ABL-Chico, 11/13/2009 
Taxonomist Sample no. Vial no. Original ID Original  Stage ABL  ABL ID 
 Count Count 
 LALT-502 
 1 Culex 3 L 3 Culex 
 2 Dolichopodidae 2 L 2 Dolichopodidae 
 3 Limonia 1 L 1 Limonia 
 4 Ephydridae 1 L 1 Ephydridae 
 5 Dasyhelea 2 1 Ostracoda 
 5 Dasyhelea 2 L 2 Dasyhelea 
 6 Coenagrionidae 7 7 Coenagrionidae 
 7 Ischnura 4 4 Ischnura 
 8 Anax 2 2 Anax 
 9 Corixidae 6 6 Corixidae 
 10 Helobdella 1 1 Helobdella 
 11 Mooreobdella 2 2 Mooreobdella 
 12 Erpobdellidae 1 1 Erpobdellidae 
 13 Ostracoda 12 10 Ostracoda 
 14 Hyalella 322 322 Hyalella 
 15 Cambaridae 8 9 Cambaridae 
 16 Chironomus 6 L 6 Chironomus 
 17 Cricotopus 7 L 7 Cricotopus 
 18 Dicrotendipes 5 L 5 Dicrotendipes 
 19 Eukiefferiella 3 L 3 Eukiefferiella 
 20 Limnophyes 1 L 1 Limnophyes 
 21 Procladius 12 L 12 Procladius 
 22 Pseudochironomus 2 L 2 Pseudochironomus 
 23 Oligochaeta 187 188 Oligochaeta 

 Page 1 of 4 
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Taxonomist Sample no. Vial no. Original ID Original  Stage ABL  ABL ID 
 Count Count 
 SGLR 01278 
 0 x 0 
 1 Callibaetis 2 2 Callibaetis 
 2 Ephydridae 3 L 3 Ephydridae 
 3 Psychodidae 1 P 1 Ceratopogonidae 
 4 Trichocorixa calva 1 A 1 Trichocorixa reticulata 
 5 Corixidae 1 L 1 Corixidae 
 6 Ostracoda 319 313 Ostracoda 
 7 Hyalella 41 41 Hyalella 
 8 Turbellaria 4 4 Turbellaria 
 9 Oligochaeta 94 99 Oligochaeta 
 10 Physa 2 2 Physa 
 11 Chironomidae 4 P 5 Chironomidae 
 12 Chironomus 28 L 28 Chironomus 
 13 Cricotopus 19 L 19 Cricotopus 
 14 Cricotopus 20 P 20 Cricotopus 
 15 Cricotopus bicinctus 5 L 5 Cricotopus bicinctus group 
  group 
 16 Cryptochironomus 2 L 2 Cryptochironomus 
 17 Dicrotendipes 43 L 43 Dicrotendipes 
 18 Dicrotendipes 5 P 5 Dicrotendipes 
 19 Micropsectra 1 L 1 Micropsectra 
 20 Pentaneura 2 L 2 Pentaneura 
 21 Procladius 2 L 2 Procladius 
 22 Pseudochironomus 1 L 1 Pseudochironomus 
 23 Tanytarsus 12 L 12 Tanytarsus 
 24 Ceratopogonidae 1 L 1 Dasyhelea 

 Page 2 of 4 
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Taxonomist Sample no. Vial no. Original ID Original  Stage ABL  ABL ID 
 Count Count 
 Station 7 
 1 Baetis adonis 40 43 Baetis adonis 
 2 Baetis 6 3 Baetis 
 3 Fallceon quilleri 47 1 Psocoptera 
 3 Fallceon quilleri 47 46 Fallceon quilleri 
 4 Archilestes 3 3 Archilestes 
 5 Argia 35 35 Argia 
 6 Enallagma 1 1 Ischnura 
 7 Ischnura 5 5 Ischnura 
 8 Coenagrionidae 6 6 Coenagrionidae 
 9 Caloparyphus/Eupar 289 L 289 Caloparyphus/Euparyphus 
 yphus 
 10 Euparyphus 72 L 72 Euparyphus 
 11 Ceratopogonidae 1 P 1 Ceratopogonidae 
 12 Ephydridae 1 L 1 Ephydridae 
 13 Hemerodromia 1 L 1 Hemerodromia 
 14 Pericoma/Telmatos 2 L 1 Psychoda 
 copus 
 15 Simulium 5 L 5 Simulium 
 16 Tipula 3 L 3 Tipula 
 17 Hydroptila 1 L 1 Hydroptila 
 18 Hyalella 1 1 Hyalella 
 19 Ostracoda 3 3 Ostracoda 
 20 Oligochaeta 7 7 Oligochaeta 
 21 Alotanypus 4 L 4 Alotanypus 
 22 Cricotopus 6 L 6 Cricotopus 
 23 Cryptochironomus 1 L 1 Cryptochironomus 
 24 Dicrotendipes 19 L 19 Dicrotendipes 
 25 Micropsectra 15 L 15 Micropsectra 
 26 Microtendipes 3 L 3 Microtendipes 
 27 Pentaneura 15 L 15 Pentaneura 
 28 Pseudochironomus 3 L 3 Pseudochironomus 
 29 Rheotanytarsus 1 L 1 Rheotanytarsus 

 Page 3 of 4 
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Taxonomist Sample no. Vial no. Original ID Original  Stage ABL  ABL ID 
 Count Count 
 Station 7 
 30 Thienemannimyia  1 L 1 Thienemannimyia group 
 group 
 31 Anisoptera 3 3 Anisoptera 
 32 Sperchon 4 4 Sperchon 

 Page 4 of 4 
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 Listing of Enumeration Discrepancies 
Samples submitted by Weston Solutions for Project: LACFCD LA County 

Report prepared by Brady Richards, CDFG ABL-Chico, 11/13/2009 
 # Counted Difference 
 Sample # Vial # Original ID Original QC (Original - QC) 
 Minor Counting Discrepancies 
 LALT-502 5 Dasyhelea 2 3 -1 
 13 Ostracoda 12 10 2 
 15 Cambaridae 8 9 -1 
 23 Oligochaeta 187 188 -1 
 SGLR 01278 6 Ostracoda 319 313 6 
 9 Oligochaeta 94 99 -5 
 11 Chironomidae 4 5 -1 
 Station 7 1 Baetis adonis 40 43 -3 
 2 Baetis 6 3 3 
 14 Pericoma/Telmato 2 1 1 
 scopus 

 Page 1 of 1 
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 Listing of Taxonomic Discrepancies 
Samples submitted by Weston Solutions for Project: LACFCD LA County 

Report prepared by Brady Richards, CDFG ABL-Chico, 11/13/2009 
 Final ID Taxonomic level # Organisms 
Sample # Vial # Original ID QC Final ID of dispute  Comments 
LALT-502 
 Probable sorting error 
 5 Dasyhelea Ostracoda Subphylum 1 This disputed ID also represents a 
  difference in taxonomic precision. 

SGLR 01278 
 Disputed ID 
 3 Psychodidae Ceratopogonidae Family 1 
 4 Trichocorixa calva Trichocorixa reticulata Species 1 
 Original ID less precise 
 24 Ceratopogonidae Dasyhelea 1 
Station 7 
 Disputed ID 
 6 Enallagma Ischnura Genus 1 
 Original ID not in Master  
 Taxa List 
 14 Pericoma/Telmatosc Psychoda 1 
 opus 
 Probable sorting error 
 3 Fallceon quilleri Psocoptera 1 

 Page 1 of 1 

LACFCD LA County -- 9

RB-AR49359



 Summary of Taxonomic and Enumeration Discrepancies 
Samples submitted by Weston Solutions for Project: LACFCD LA County 

Report prepared by Brady Richards, CDFG ABL-Chico, 11/13/2009 
 Taxonomic Discrepancies Counting Discrepancies 
 Taxonomic Precision 
 Relative to QC 
 Sample # Total Taxa Disputed ID More precise Less  Major Minor 
 f* n** f n f n f d*** f d 
 LALT-502 23 - - - - - - - - 4 5 
 SGLR 01278 22 2 2 - - 1 1 - - 3 12 
 Station 7 32 1 1 - - - - - - 3 7 

*    = the frequency of occurence of the discrepancy, in number of samples f 
**    = the number of organisms affected (by QC Lab counts) n 
***    = the sum total of (absolute value of) differences in counts d 
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 QC Report - Disputed ID's only 
Samples submitted by Weston Solutions for Project: LACFCD LA County 
Report prepared by Brady Richards, CDFG ABL-Chico, 11/13/2009 
 
Sample # Vial  Original ID QC ID comments 
SGLR  3 Psychodidae Ceratopogonidae 
 4 Trichocorixa calva Trichocorixa reticulata 
Station 7 6 Enallagma Ischnura 
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BALLONA CREEK WATERSHED
TRASH TOTAL MAXIMUM DAILY LOAD MONITORING AND ANNUAL REPORT

IMPLEMENTATION YEAR 7
OCTOBER 1, 2009, to SEPTEMBER 30, 2010

Background

On August 1, 2002, the Ballona Creek Trash Total Maximum Daily Load (TMDL) was
approved and adopted. On February 8, 2005, a Regulatory Action was approved to
amend and revise the TMDL. The TMDL implementation schedule requires a 10
percent progressive reduction of the trash baseline load each year starting two years
(2004) after approval of the TMDL until the numeric target of zero trash is achieved
(2015).

Potential Point Sources and Responsible Jurisdictions

There are 5 County unincorporated communities, 6 cities, and 367 catch basins that
collect runoff from the County unincorporated communities within the Ballona Creek
Watershed (attached Implementation Areas Map). Unincorporated communities make
up 4.8 percent of the Ballona Creek Watershed. Pursuant to the TMDL, the County is
responsible for the point-source trash contributed by the County unincorporated
communities within the Ballona Creek Watershed.

Monitoring and Reporting

In February 2004 the County submitted the Trash Baseline Monitoring Report for the
Ballona Creek Watershed as required by the initial TMDL. Five land-use categories
were monitored, and a baseline waste-load allocation value was calculated based on
the monitoring results.

In April 2007, after extensive research, testing, and development, the County
submitted a Full-Capture Device Technical Report l for the connector pipe screen
(CPS) device to the California Regional Water Quality Control Board, Los Angeles
Region (Regional Board). The CPS device 2 was subsequently certified by the
Regional Board as an approved full-capture device on August 1, 2007. According to the
Regional Board, "a full-capture system is any single device or series of devices that
traps all particles retained by a 5-millimeter mesh screen (100 percent trash removal)
and has a design treatment capacity of not less than the peak-flow rate resulting from a
one-year, one-hour, storm in the subdrainage area" (Resolution No. 04-023).

This status report is being submitted in accordance with the TMDL as part of the Annual
Stormwater Monitoring Report. It should be noted that the previous report for

1 Technical Report - Connector Pipe Screen Design (Full-Capture TMDL Compliance, Screen and Bypassing Sizing
Requirements). Dated April 2007.

2 The list of Executive Officer-approved full-capture systems is available at the following site:
http://www.waterboards.ca.qov/losangeles/water  issues/procifams/tmafull capture certification.shtml
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Implementation Year 6 sited 310 catch basins within the unincorporated communities of
the Ballona Creek Watershed. The total number of basins within the community differs
from that cited in the original implementation report due to catch basins newly identified
during field investigations, catch basin ownership adjustments, and jurisdictional and
geographical boundary adjustments.

Implementation Strategy

The County's implementation strategy is to install full-capture devices in all feasible
catch basins within the unincorporated areas of the County. Partial-capture devices or
other alternatives may be considered for installation in catch basins where the
installation of full-capture devices is not feasible due to the negative impacts these
devices may have on the flood control capacity. The installation of these devices is
being completed in phases to address the required compliance deadlines and with the
initial phases being located in the highest trash generating areas.

Completed Full-Capture Retrofits

To date two phases have been implemented. The initial phase (Phase 1) was
completed in December 12, 2008, with the installation of 233 CPS devices. These
installations yielded a 64.6 percent reduction in the baseline waste-load allocation for
the County. The next phase (Phase 2) was completed in December 1, 2009, with the
installation of 101 CPS devices. These installations yielded a total of 86.9 percent
reduction in the baseline waste-load allocation.

Summarily, the County has achieved a total 86.9 percent reduction to date with the
installation of 334 full-capture devices for all of the County unincorporated areas within
the Ballona Creek Watershed (attached Table 1).

Future Full-Capture Retrofits

Planning efforts are currently underway to retrofit the remaining 33 catch basins with
full-capture devices. Such project(s) will be implemented when deemed feasible.

)
(1'1CRJG:jtz

\wmpub\Secretaria1\2010 Documents\Reports\BC Trash TMDL Status Report.docx

Attach.
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BALLONA CREEK WATERSHED
Unincorporated County Areas

Mass Emission Station

Major Channel

1--1 LA County Unincorporated Area

Ballona Creek Watershed Boundary

RB-AR49376



Ballona Creek Trash TMDL
County Unincorporated
Full-Capture Catch Basin Retrofit

Table 1 — Percent Reduction of the Trash Baseline

Implementation Area l for BaIlona
Creek County Unicorporated

Trash
Generation

Rate2 (/0)
Total Catch

Basins

Total Catch
Basins

Retrofitted
with Full-
Capture
Devices

Trash
Reduction3

(%)

1 — Trousdale Estates N/A 0 N/A N/A
2 — West Los Angeles 19.58 17 14 16.12
3 — Baldwin Hills 77.20 349 320 70.79
4 — Playa Vista 3.22 1 0 0.00
5 — West Fox Hills N/A 0 _ N/A N/A

Totals: 100.00 367 334 86.91

1 The Implementation Areas are comprised of unincorporated communities within the BaIlona Creek
Watershed that are close in proximity.

2 The trash generation rates for each Implementation Area were based on the waste-load allocation.
The allocation was determined by previous monitoring results of the various land-use categories.

3 Reduction % = (No. of Full-Capture Retrofits) / (Total Basins in Imp!. Area)* (`)/0 Trash Generation)
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LOS ANGELES RIVER WATERSHED
TRASH TOTAL MAXIMUM DAILY LOAD MONITORING AND ANNUAL REPORT

IMPLEMENTATION YEAR 3
OCTOBER 1, 2009, to SEPTEMBER 30, 2010

In accordance with Order No. R4-2009-0130, the County of Los Angeles will submit the
Los Angeles River Watershed Trash Total Maximum Daily Load Status Report to the
California Regional Water Quality Control Board, Los Angeles Region, on October 31,
2010.

JG:jtz
P:\wmpub\Secretarial\2010 Documents \ Reports \LAR Trash TMDL and AR Year 3.docx
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TABLE OF MONITORING EVENTS

Mass Emission Sites

Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2009-10Event13 10/13/2009 10/15/2009 2009-10Event02 7/14/2009 7/15/2009

2009-10Event15 12/7/2009 12/8/2009 2009-10Event03 7/20/2009 8/3/2009

2009-10Event16 12/11/2009 12/13/2009 2009-10Event12 9/15/2009 9/15/2009

2009-10Event19 1/17/2010 1/22/2010 2009-10Event14 12/1/2009 12/2/2009

2009-10Event21 2/5/2010 2/6/2010 2009-10Event28 3/23/2010 3/23/2010

2009-10Event22 2/8/2010 2/9/2010

2009-10Event24 2/27/2010 2/27/2010

2009-10Event26 3/6/2010 3/8/2010

2009-10Event30 4/5/2010 4/6/2010

2009-10Event32 4/11/2010 4/12/2010

Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2009-10Event13 10/13/2009 10/15/2009 2009-10Event02 7/14/2009 7/15/2009

2009-10Event15 12/7/2009 12/8/2009 2009-10Event03 7/20/2009 8/3/2009

2009-10Event16 12/11/2009 12/13/2009 2009-10Event12 9/15/2009 9/15/2009

2009-10Event19 1/17/2010 1/22/2010 2009-10Event14 12/1/2009 12/2/2009

2009-10Event21 2/5/2010 2/6/2010 2009-10Event28 3/23/2010 3/23/2010

2009-10Event22 2/8/2010 2/9/2010

2009-10Event24 2/27/2010 2/27/2010

2009-10Event26 3/6/2010 3/8/2010

2009-10Event30 4/5/2010 4/6/2010

2009-10Event32 4/11/2010 4/12/2010

Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2009-10Event13 10/13/2009 10/15/2009 2009-10Event02 7/14/2009 7/15/2009

2009-10Event15 12/7/2009 12/8/2009 2009-10Event03 7/20/2009 8/3/2009

2009-10Event16 12/11/2009 12/13/2009 2009-10Event12 9/15/2009 9/15/2009

2009-10Event19 1/17/2010 1/22/2010 2009-10Event14 12/1/2009 12/2/2009

2009-10Event21 2/5/2010 2/6/2010 2009-10Event28 3/23/2010 3/23/2010

2009-10Event22 2/8/2010 2/9/2010

2009-10Event24 2/27/2010 2/27/2010

2009-10Event26 3/6/2010 3/8/2010

2009-10Event30 4/5/2010 4/6/2010

2009-10Event32 4/11/2010 4/12/2010

Ballona Creek @ Sawtelle Blvd. 10 Wet-weather Event(s)

Coyote Creek @ Spring St. 9 Wet-weather Event(s)

Dominguez Channel @ Artesia Blvd. 10 Wet-weather 
Event(s)

Ballona Creek @ Sawtelle Blvd. 5 Dry-weather Event(s)

Coyote Creek @ Spring St. 5 Dry-weather Event(s)

Dominguez Channel @ Artesia Blvd. 5 Dry-weather 
Event(s)

K‐1
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TABLE OF MONITORING EVENTS

Mass Emission Sites

Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2009-10Event13 10/13/2009 10/15/2009 2009-10Event02 7/14/2009 7/15/2009

2009-10Event15 12/7/2009 12/8/2009 2009-10Event03 7/20/2009 8/3/2009

2009-10Event16 12/11/2009 12/13/2009 2009-10Event12 9/15/2009 9/15/2009

2009-10Event19 1/17/2010 1/22/2010 2009-10Event14 12/1/2009 12/2/2009

2009-10Event21 2/5/2010 2/6/2010 2009-10Event28 3/23/2010 3/23/2010

2009-10Event22 2/8/2010 2/9/2010

2009-10Event24 2/27/2010 2/27/2010

2009-10Event26 3/6/2010 3/8/2010

2009-10Event30 4/5/2010 4/6/2010

2009-10Event32 4/11/2010 4/12/2010

Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2009-10Event13 10/13/2009 10/15/2009 2009-10Event02 7/14/2009 7/15/2009

2009-10Event15 12/7/2009 12/8/2009 2009-10Event03 7/20/2009 8/3/2009

2009-10Event16 12/11/2009 12/13/2009 2009-10Event12 9/15/2009 9/15/2009

2009-10Event19 1/17/2010 1/22/2010 2009-10Event14 12/1/2009 12/2/2009

2009-10Event21 2/5/2010 2/6/2010 2009-10Event28 3/23/2010 3/23/2010

2009-10Event22 2/8/2010 2/9/2010

2009-10Event24 2/27/2010 2/27/2010

2009-10Event26 3/6/2010 3/8/2010

2009-10Event30 4/5/2010 4/6/2010

2009-10Event32 4/11/2010 4/12/2010

Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2009-10Event13 10/13/2009 10/15/2009 2009-10Event02 7/14/2009 7/15/2009

2009-10Event15 12/7/2009 12/8/2009 2009-10Event03 7/20/2009 8/3/2009

2009-10Event16 12/11/2009 12/13/2009 2009-10Event12 9/15/2009 9/15/2009

2009-10Event19 1/17/2010 1/22/2010 2009-10Event14 12/1/2009 12/2/2009

2009-10Event21 2/5/2010 2/6/2010 2009-10Event28 3/23/2010 3/23/2010

2009-10Event22 2/8/2010 2/9/2010

2009-10Event24 2/27/2010 2/27/2010

2009-10Event26 3/6/2010 3/8/2010

2009-10Event30 4/5/2010 4/6/2010

2009-10Event32 4/11/2010 4/12/2010

Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2009-10Event13 10/13/2009 10/15/2009 2009-10Event02 7/14/2009 7/15/2009

2009-10Event15 12/7/2009 12/8/2009 2009-10Event12 9/15/2009 9/15/2009

2009-10Event16 12/11/2009 12/13/2009 2009-10Event14 12/1/2009 12/2/2009

2009-10Event19 1/17/2010 1/22/2010 2009-10Event28 3/23/2010 3/23/2010

Los Angeles River @ Wardlow 10 Wet-weather Event(s)

Malibu Creek @ Piuma Rd. 10 Wet-weather Event(s)

San Gabriel River @ SGR Pkway 10 Wet-weather Event(s)

Santa Clara River 4 Wet-weather Event(s)

Malibu Creek @ Piuma Rd. 5 Dry-weather Event(s)

San Gabriel River @ SGR Pkway 5 Dry-weather Event(s)

Santa Clara River 4 Dry-weather Event(s)

Los Angeles River @ Wardlow 5 Dry-weather Event(s)

K‐2
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Appendix M.  Non‐Detect Summary

Ballona 

Creek @ 

Sawtelle Blvd

S01

Malibu Creek 

@ Piuma Rd

S02

Los Angeles 

River @ 

Wardlow

S10

Coyote Creek 

@ Spring St

S13

San Gabriel 

River 

S14

Dominguez 

Channel @ 

Artesia Blvd

S28

Santa Clara 

River

S29

(%) (%) (%) (%) (%) (%) (%)

1‐2‐4‐Trichlorobenzene 88 88 88 88 88 89 88

1‐2‐Dichlorobenzene 88 88 88 88 88 89 88

1‐2‐Diphenylhydrazine 88 88 88 88 88 89 88

1‐3‐Dichlorobenzene 88 88 88 88 88 89 88

1‐4‐Dichlorobenzene 88 88 88 88 88 89 88

2‐4‐5‐TP‐SILVEX 88 88 88 88 88 89 88

2‐4‐6‐trichlorophenol 88 88 86 87 80 89 88

2‐4‐D 88 88 88 88 88 89 88

2‐4‐dichlorophenol 88 88 88 88 88 89 88

2‐4‐dimethylphenol 88 88 88 88 88 89 88

2‐4‐dinitrophenol 88 88 88 88 88 89 88

2‐4‐Dinitrotoluene 88 88 88 88 88 89 88

2‐6‐Dinitrotoluene 88 88 88 88 88 89 88

2‐Chloronaphthalene 88 88 88 88 88 89 88

2‐Chlorophenol 88 88 88 88 88 89 88

2‐nitrophenol 88 88 88 88 88 89 85

3‐3‐Dichlorobenzidine 88 88 88 88 88 89 88

4‐6‐Dinitro‐2‐methylphenol 88 88 86 87 88 87 88

4‐Bromophenyl phenyl ether 88 88 88 88 88 89 88

4‐chloro‐3‐methylphenol 88 88 88 88 88 89 88

4‐Chlorophenyl phenyl ether 88 88 88 88 88 89 NA

4‐nitrophenol 88 88 88 88 88 89 88

Acenaphthene 88 85 88 88 88 89 88

Acenaphthylene 88 89 88 88 88 89 88

Aldrin 88 88 88 88 88 89 88

alpha‐BHC 88 88 88 88 88 89 88

Anthracene 88 89 88 88 88 89 88

Atrazine 88 88 88 88 88 89 88

Benzidine 88 88 88 88 88 89 88

Benzo(a)pyrene 88 89 88 88 88 89 88

beta‐BHC 88 88 88 88 88 89 88

Bis(2‐Chloroethoxy) methane 88 88 88 88 88 89 88

Butyl benzyl phthalate 87 86 88 88 86 87 NA

Chlorpyrifos 90 89 89 89 89 89 88

Chrysene 88 89 88 88 88 89 88

Cyanazine 88 88 88 88 88 89 88

Cyanide NA 78 NA NA NA NA NA

delta‐BHC 88 88 88 88 88 89 88

Diazinon 76 81 79 NA 77 NA NA

Dibenzo(a‐h)anthracene 88 89 88 88 88 89 88

Dieldrin 88 88 88 88 88 89 88

Diethyl phthalate 85 82 86 87 82 87 77

Dimethyl phthalate 88 88 86 88 84 89 88

Dissolved Aluminum 82 86 83 85 83 81 NA

Dissolved Beryllium 91 91 91 91 91 89 88

Dissolved Cadmium 90 NA 79 87 86 76 83

Dissolved Chromium +6 NA 91 80 NA 85 NA 83

Dissolved Lead NA 83 NA NA NA NA NA

Dissolved Mercury 91 91 89 91 91 89 88

Dissolved Silver 91 91 91 91 89 89 88

Dissolved Thallium 91 91 91 91 91 89 88

Parameter Code

Percent of Samples with Non‐Detects
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Appendix M.  Non‐Detect Summary

Ballona 

Creek @ 

Sawtelle Blvd

S01

Malibu Creek 

@ Piuma Rd

S02

Los Angeles 

River @ 

Wardlow

S10

Coyote Creek 

@ Spring St

S13

San Gabriel 

River 

S14

Dominguez 

Channel @ 

Artesia Blvd

S28

Santa Clara 

River

S29

(%) (%) (%) (%) (%) (%) (%)Parameter Code

Percent of Samples with Non‐Detects

Endosulfan sulfate 88 88 88 88 88 89 88

Endrin 88 88 88 88 88 89 88

Endrin aldehyde 88 88 88 88 88 89 88

Fluoranthene 87 85 86 87 88 89 85

Fluorene 88 89 88 88 88 89 88

gamma‐BHC (lindane) 88 88 88 88 88 87 88

Glyphosate 88 88 88 90 88 89 88

Heptachlor 88 88 88 88 88 89 88

Heptachlor Epoxide 88 88 88 88 88 89 88

Hexachlorobenzene 88 88 88 88 88 89 88

Hexachlorobutadiene 88 88 88 88 88 89 88

Hexachloro‐cyclopentadiene 88 88 88 88 88 89 88

Hexachloroethane 88 88 88 88 88 89 88

Indeno(1‐2‐3‐c‐d)pyrene 88 89 88 88 88 89 88

Isophorone 87 88 88 88 88 89 85

Malathion 88 88 88 88 88 89 88

Naphthalene 88 85 88 88 88 89 88

Nitrite‐N NA 75 NA NA NA NA NA

Nitrobenzene 88 88 88 88 88 89 88

N‐Nitroso‐dimethyl amine 88 88 88 88 88 89 88

N‐Nitroso‐di‐n‐propyl amine 88 88 88 88 88 89 88

N‐Nitroso‐diphenyl amine 88 88 88 88 88 89 88

Pentachlorophenol 88 88 88 88 88 89 88

Phenanthrene 88 89 88 88 88 89 88

Phenol 88 88 88 88 88 89 88

Prometryn 85 88 88 88 88 89 88

Pyrene 87 89 86 87 88 89 85

Simazine 88 88 88 88 86 89 88

Toxaphene 88 88 88 88 88 89 88

NA = Not Applicable  ‐ Constituent concentration was below MDL and/or RL for less than 75% of the first 48 sampling events.

Values in table represent the percent of constituents with concentrations that were below the method detection limit (MDL) and/or 

reporting limit (RL) for the first 48 events monitored at a mass emission station. According to the NPDES Permit (Order No. 01‐182), 

constituents with concentrations below the MDL in more than 75% of the first 48 samples need not be further analyzed (unless the 

observed occurrences show concentrations greater than state water quality standards). 
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I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted.

Based on my inquiry of the person or persons who manage the system or those persons directly
responsible for gathering the information, the information submitted is to the best of my
knowledge and belief, true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of a fine and imprisonment
for knowing violations.

Executed on the  G-t cla of August 2010.

41111 2--- 111111...

4( G A 
RY HIL I EBRAND Date

Assistant D- suty Director
Watershed Management Division

2009-2010 Annual Stormwater Monitoring Report
1■1.. 01MITAMI
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 Disclaimer 
 

 
2009-2010 Annual Storm Water Monitoring Report  

 

 
The comparisons to Water Quality Standards are made pursuant to the Permit’s Monitoring and 
Reporting Program requirements and are for information only. 
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2009–2010 Annual Stormwater Monitoring Report ES-1 

 

 
EXECUTIVE SUMMARY 
 
ES.1 Monitoring Program Objectives 
 
The following are the major monitoring program objectives, as outlined in the Municipal 
Stormwater Permit: 

 Assess compliance with the Municipal Stormwater Permit CAS004001 (Permit). 
 Measure and improve the effectiveness of the Stormwater Quality Management Program 

(SQMP). 
 Assess the chemical, physical, and biological impacts of receiving waters resulting from 

urban runoff. 
 Characterize stormwater discharges. 
 Identify sources of pollutants. 
 Assess the overall health in receiving water quality, and evaluate long-term trends. 

Ultimately, the results of the monitoring requirements should be used to refine the SQMP for the 
reduction of pollutant loads and the protection and enhancement of the beneficial uses of the 
receiving waters in Los Angeles County. The monitoring program was designed to address these 
objectives through the implementation of the following elements: 

 Mass emission monitoring. 
 Water column toxicity monitoring. 
 Tributary monitoring. 
 Trash monitoring. 

ES.2 Summary of Monitoring Results 
 
ES.2.1 Mass Emission Monitoring 
 
The goals of mass emission monitoring were as follows: 

 Estimate the mass emissions from the municipal separate storm sewer system (MS4). 
 Assess trends in the mass emissions over time. 
 Determine if the MS4 is contributing water quality impacts by comparing results to 

applicable standards in the Water Quality Control Plan for the Los Angeles Region 
(Basin Plan), the California Toxics Rule (CTR), and emissions from other discharges.  

Flows were measured and water quality samples were taken at the following seven mass 
emission stations (MES):  

 Ballona Creek (S01). 
 Malibu Creek (S02). 
 Los Angeles River (S10). 
 Coyote Creek (S13). 
 San Gabriel River (S14). 
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 Dominguez Channel (S28). 
 Santa Clara River (S29). 

All MES, except the Santa Clara River site, are equipped with automated samplers with integral 
flow meters for collecting flow composite samples. Three storm events, including the first storm, 
and four dry weather events were sampled at each MES. Total suspended solids (TSS) were 
collected from four storm events at the Santa Clara River MES and from ten storm events at San 
Gabriel River MES, Ballona Creek MES, Malibu Creek  MES, Dominguez Channel MES, 
Coyote Creek MES, and Los Angeles River MES. 
 
Based on results of the mass emission monitoring, the following three water quality analyses 
were conducted: 

 A comparison to applicable water quality standards. 
 An analysis of pollutant loads and trends. 
 An evaluation of the correlation between constituents of concern and TSS.  

The following subsections summarize the analyses. 
 
ES.2.1.1 Comparison Study for Mass Emission Water Quality 

Monitoring results were compared to water quality indicators based on water quality objectives 
established by the Basin Plan and the CTR. The Basin Plan is designed to enhance water quality 
and protect the beneficial uses of all regional waters. The CTR promulgates criteria for priority 
toxic pollutants in the State of California for inland surface waters and enclosed bays and 
estuaries.  
 
Two categories of water quality objectives were identified (i.e., Category 1 and Category 2). 
Category 1 water quality objectives (see table below) are those for which there is no uncertainty 
regarding the applicable objectives, or the implementation with respect to frequency and 
duration. Category 2 water quality objectives are those for which there is uncertainty regarding 
the applicability of the beneficial use (e.g., the conditional use of municipal water supply), or 
uncertainty regarding implementation of the objective (e.g., four -day averaging periods). Only 
Category 1 water quality objectives were used for comparison in this study. 
 
The numeric objectives in the table below that are listed as ranges are calculated values based on 
site-specific conditions. Ammonia concentrations were calculated using measured pH and Table 
3-1 (COLD) and Table 3-2 (WARM) of the Basin Plan, assuming a temperature of 25°C (for 
COLD) and 20 °C (for WARM). Dissolved metals concentrations were calculated using 
measured hardness and procedures set forth in the CTR. 
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Category 1 Water Quality Objectives 

 

Constituent Water Quality Objective Unit Reference Beneficial Use 

Chloride 

Ballona Creek (S01) None 
Malibu Creek (S02) < 500  
Los Angeles River (S10) < 150  
Coyote Creek (S13) None  
San Gabriel River (S14) < 150  
Dominguez Channel (S28) None  
Santa Clara River (S29) < 100  

mg/L Basin Plan 

Groundwater recharge 
(GWR) and general water 

quality indicators 

Sulfate 

Ballona Creek (S01) None  
Malibu Creek (S02) < 500  
Los Angeles River (S10) < 350  
Coyote Creek (S13) None  
San Gabriel River (S14) < 300  
Dominguez Channel (S28) None  
Santa Clara River (S29) < 300  

mg/L Basin Plan 

Total 
dissolved 
solids (TDS) 

Ballona Creek (S01) None  
Malibu Creek (S02) < 2,000  
Los Angeles River (S10) < 1,500  
Coyote Creek (S13) None  
San Gabriel River (S14) <750  
Dominguez Channel (S28) None  
Santa Clara River (S29) < 1,000  

mg/L Basin Plan 

pH 6.5–8.5 None Basin Plan 
Aquatic life habitat 

(WARM and COLD) 

Dissolved 
oxygen (DO) 

(All) > 5 (WARM)  
(Malibu Creek) > 6 (COLD)  
(Malibu Creek) > 7 (SPAWN) 

mg/L Basin Plan Aquatic life habitat 

Fecal 
coliforms < 400 

MPN/ 
100 mL

Basin Plan 
Water contact recreation 

(REC-1)  
 

MPN = most probable number. 
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Category 1 Water Quality Objectives (continued) 
 

Constituent Water Quality 
Objective Unit Reference Beneficial Use 

Ammonia 

0.7–5 (COLD) 
0.9–30 (WARM) 
(based on pH and 
temperature) 

mg/L Basin Plan 

Aquatic life habitat 
(acute exposure only) 

Cyanide 0.022 mg/L CTR 
Dissolved arsenic 340 µg/L CTR 
Dissolved cadmium Hardness based µg/L CTR 
Dissolved chromium +6 Hardness based µg/L CTR 
Dissolved chromium Hardness based µg/L CTR 
Dissolved copper Hardness based µg/L CTR 
Dissolved lead Hardness based µg/L CTR 
Dissolved nickel Hardness based µg/L CTR 
Dissolved silver Hardness based µg/L CTR 
Dissolved zinc Hardness based µg/L CTR 
 
Constituents That Did Not Meet Water Quality Objectives at Mass Emission Stations 
At the MES located in urbanized watersheds (i.e., Ballona Creek, Los Angeles River, and 
Dominguez Channel) dissolved copper and pH did not meet water quality objectives during at 
least one wet weather monitoring event. Fecal coliform concentrations were above the water 
quality objective during two storm events at the Los Angeles River MES. Nitrite and dissolved 
zinc were measured above water quality objectives in Ballona Creek and Dominguez Channel, 
respectively, during one storm event. The cyanide concentration was above the water quality 
objective during one storm event each in the Ballona Creek, Los Angeles River, and Dominguez 
Channel stations. 
 
During dry weather conditions, pH was measured above water quality objectives during at least 
one sampling event at each of the urbanized watershed stations. Fecal coliform concentrations 
were also measured above water quality objectives during one dry weather event at Dominguez 
Channel. The cyanide concentration was above the water quality objective during one sampling 
event in the Los Angeles River. 
 
Among the four less urbanized watersheds (i.e., Malibu Creek, Coyote Creek, San Gabriel River 
and Santa Clara River), fecal coliform and sulfate concentrations during wet weather were above 
water quality objectives at Malibu Creek during two storm events. Dissolved copper and cyanide 
concentrations were above water quality objectives during one wet weather event in Coyote 
Creek. In the San Gabriel River, the dissolved zinc and cyanide concentrations were above the 
water quality objective during one wet weather sampling event. In the Santa Clara River, fecal 
coliform concentrations were above water quality objectives during one sampling event.  
 
Among the four less urbanized watersheds during dry weather monitoring, sulfate and TDS were 
above water quality objectives during one dry weather sampling event in Malibu Creek. In 

RB-AR49388



 Executive Summary 
 

 
2009–2010 Annual Stormwater Monitoring Report ES-5 

 

Coyote Creek, fecal coliforms concentrations were above the water quality objective during three 
dry weather events and pH and cyanide concentrations were above the water quality objective 
during one event. In the San Gabriel River, fecal coliform concentrations were above the water 
quality objective during two dry weather events and chloride, sulfate, and cyanide did not meet 
water quality objectives during one event. In the Santa Clara River, fecal coliform concentrations 
were above the water quality objectives during one dry weather event and chloride 
concentrations were above the water quality objectives in three events. The results are 
summarized in the table below. 
 

Summary of Constituents that Did Not Meet Water Quality Objectives at Mass Emission 
Stations during 2009–2010 for One or More Events 

 

Mass Emission/Watershed Wet Dry 

Ballona Creek (S01)* 

pH 
Nitrite 
Dissolved copper 
Cyanide 

pH 
 

Malibu Creek (S02) Fecal coliforms 
Sulfate 

Sulfate 
TDS 

Los Angeles River (S10)* 

Fecal coliforms** 
pH 
Dissolved copper 
Cyanide 

pH 
Cyanide 

Coyote Creek (S13) Dissolved copper 
Cyanide 

Fecal coliforms 
pH 
Cyanide 

San Gabriel River (S14) Dissolved zinc 
Cyanide 

Fecal coliforms 
Chloride 
Sulfate 
Cyanide 

Dominguez Channel (S28)* 

pH 
Dissolved copper 
Dissolved zinc 
Cyanide 

Fecal coliforms 
pH 

Santa Clara River (S29) Fecal coliforms Fecal coliforms 
Chloride 

*More urbanized watersheds 
**Two of four storms met the requirements of the high flow suspension (LARWQCB, 2003) 
 

ES.2.1.2 Detection Limit Analysis 

The monitoring and reporting requirements of the Permit state that constituents monitored at 
MES below the detection limit for 75% of the first 48 events monitored need not be further 
analyzed, except for annual confirmation sampling during the first storm of the wet season. 
Based on a review of the data from 2001 to 2010, several constituents meet these criteria, as 
summarized in Appendix M. There is a substantial list of organic constituents and several metals 
that meet the criteria across all MES. In addition, dissolved aluminum, cadmium, chromium +6, 
and lead meet the criteria at several of the MES. 
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ES.2.1.3 Water Column Toxicity Analysis 

Water column toxicity monitoring was performed at all MES in accordance with the Municipal 
Stormwater Permit. In total, four samples were analyzed for toxicity at each site (i.e., two wet 
weather samples and two dry weather samples). Dry weather samples were collected on 
December 1, 2009 (2009–10Event14), and March 23, 2010 (2009–10Event28). Wet weather 
samples were collected during the first rain event of the season on October 13, 2009 (2009–
10Event13), and on January 17, 2010 (2009–10Event19), at all MES. One freshwater species 
(i.e., water flea) and one marine species (i.e., sea urchin) were used for toxicity testing. The 
water flea, Ceriodaphnia dubia, was used in chronic 7-day reproduction and survival bioassays; 
whereas the sea urchin, Strongylocentrotus purpuratus, was used in chronic fertilization 
bioassays. 
 
Toxicity Results by Station – Wet Weather 
Bioassay tests exposing C. dubia to wet weather effluent samples from each of the seven MES 
indicated that no toxicity was observed for either the survival or reproduction endpoints. The no-
observed-effect-concentration (NOEC) was 100% test substance for each of the MES for both 
survival and reproduction, whereas the inhibitory concentration (IC) 25% (IC25) and IC50 values 
were greater than 100% test substance. These results indicate that no observable adverse effects 
to the organism’s survival or reproduction occurred in exposure to the undiluted test samples.  
 
The C. dubia survival and reproduction toxicity tests resulted in one toxicity unit (TU) for 
survival and one TU for reproduction for each of the MES. A TU is defined in the National 
Pollutant Discharge Elimination System (NPDES) Municipal Permit as 100 divided by the 
calculated median test response (e.g., LC50 or IC50). A TU value greater than or equal to 1.00 is 
considered substantially toxic and requires a Phase I toxicity identification evaluation (TIE).  
 
Toxicity tests measuring S. purpuratus fertilization in exposures to wet weather effluent samples 
from each of the seven MES indicated that no toxicity to S. purpuratus fertilization was observed 
in any of the test samples. NOEC values were 100% of the sample water for each emission 
station, whereas IC25 and IC50 values were greater than 100% test substance and TUs were equal 
to 1 for each of the MES.  
 
Toxicity Results by Station – Dry Weather 
Bioassay tests exposing C. dubia to dry weather effluent samples from each of the seven MES 
indicated that no toxicity was observed for either the survival or reproduction endpoints. The 
NOEC was 100% test substance for each of the MES for both survival and reproduction, and the 
IC25 and IC50 values were greater than 100% test substance, indicating that no observable adverse 
effects to either survival or reproduction in C. dubia occurred in exposure to the undiluted test 
samples. Additionally, the TUs for each test sample in the C. dubia 7-day chronic bioassay were 
calculated to be 1.00. 
 
Toxicity tests measuring S. purpuratus fertilization in exposures to dry weather effluent samples 
from each of the seven MES indicated that toxicity to S. purpuratus fertilization was observed in 
dry weather samples collected from Ballona Creek MES, Malibu Creek MES, Los Angeles River 
MES, San Gabriel River MES, Dominguez Channel MES, and Santa Clara River MES. NOECs 
were calculated to be equal to or less than 6% of the sample water for each of these sites, 
whereas the NOEC at Coyote Creek was greater than 100% sample water. Although IC25 and 
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IC50 values at these stations were all greater than 100% test substance, the TUs for Ballona 
Creek, Malibu Creek, Los Angeles River, San Gabriel River, Dominguez Channel, and Santa 
Clara River were calculated to be 16.67. 
 
Because the initial results from the chronic S. purpuratus test exceeded 1.00 TU and control 
fertilization met acceptance criteria, a TIE study was initiated as required in the NPDES 
Municipal Permit. However, when baseline tests were conducted on dry weather samples 
collected from Ballona Creek MES, Malibu Creek MES, Los Angeles River MES, San Gabriel 
River MES, Dominguez Channel MES, and Santa Clara River MES, no toxicity was observed. 
NOEC values were 100% for each of the sites. Due to the lack of toxicity observed in baseline 
testing, there was no reason to continue with further TIE manipulations. The initial toxicity 
observed in the dry weather samples at Ballona Creek MES, Malibu Creek MES, Los Angeles 
River MES, San Gabriel River MES, Dominguez Channel MES, and Santa Clara River MES 
may have been caused by volatile compound(s) that dissipated to non-toxic levels during the 
baseline TIE tests.  
 
ES.2.1.4  Tributary Monitoring 

The goals of tributary monitoring were as follows: 
 Identify subwatersheds where stormwater discharges are causing or contributing to non-

attainment of water quality standards. 
 Prioritize drainage and sub-drainage areas requiring management actions.  

Sampling for the 2009–2010 Monitoring Season was conducted at six tributary monitoring 
stations in the Dominguez Channel Watershed. A total of five storm events, including the first 
storm of the season, and three dry events were sampled at each tributary monitoring site.  
The tributaries monitored included the following: 

 Project No. 1232 (TS19) – Tributary is located on the northeast corner of Project 1232 
and S. Main Street, south of Del Amo Boulevard, in the City of Carson. 

 PD 669 (TS20) – Tributary is located in the south right-of-way of PD 669, on the 
southeast corner of Avalon Boulevard and PD 669, north of Del Amo Boulevard, in the 
City of Carson. 

 Project Nos. 5246 & 74 (TS21) – Tributary is located north of Artesia Boulevard (State 
Route 91), east of Vermont Avenue, in the City of Los Angeles. 

 PD 21-Hollypark Drain (TS22) – Tributary is located on the northeast corner of 135th 
Street at Dominguez Channel in the City of Gardena. 

 D.D.I. 8 (TS23) – Tributary is located on the northwest corner of Dominguez Channel 
and the easterly prolongation of 132nd Street in the City of Gardena. 

 Dominguez Channel at 116th Street (TS24) – Tributary is located at the corner of 116th 
Street and Isis Avenue in the City of Lennox. 

Constituents That Did Not Meet Water Quality Objectives at Tributary Stations 
This subsection summarizes the constituents that were measured above Basin Plan water quality 
objectives at the tributary monitoring stations during the 2009–2010 Monitoring Season. In 
general, the constituents that were above water quality objectives were similar to those found at 
the Dominguez Channel MES. During wet weather, dissolved copper and zinc concentrations 
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were above the water quality objectives in at least one event at all tributary stations. At Stations 
TS21, TS22, and TS23, pH did not meet water quality objectives during at least one event. 
 
During dry weather, pH did not meet water quality objectives in at least one event at all tributary 
stations.  Fecal coliform concentrations did not meet objectives in at least one event at Stations 
TS19, TS20, TS23, and TS24. The ammonia concentration did not meet water quality objectives 
during at least one event at Station TS19 and cyanide concentrations were above the water 
quality objective during at least one event at Site TS20. The results are summarized in the table 
below. 

Summary of Constituents that Did Not Meet Water Quality Objectives  
at Tributary Stations during 2009–2010 for One or More Events 

Tributary/Sub-watershed Wet Dry 

Project No. 1232 (TS19) Dissolved copper 
Dissolved zinc 

Fecal coliforms 
pH 
Ammonia 

PD 669 (TS20) Dissolved copper 
Dissolved zinc 

Fecal coliforms 
pH 
Cyanide 

Project Nos. 5246 & 74 (TS21) 
pH 
Dissolved copper 
Dissolved zinc 

pH 

PD 21-Hollypark Drain (TS22) 

pH 
Dissolved copper 
Dissolved zinc 
Cyanide 

pH 

D.D.I. 8 (TS23) 
pH 
Dissolved copper 
Dissolved zinc 

Fecal coliforms 
pH 

Dominguez Channel at 116th Street 
(TS24) 

Dissolved copper 
Dissolved zinc 

Fecal coliforms 
pH 
Dissolved copper 
Dissolved zinc 

 
 
ES.2.1.5  Priority Constituents and Correlation to Total Suspended Solids 

Wet Weather – Mass Emission Sites 
Consistent trends were not observed in correlations between TSS and constituents of concern 
across MES during wet weather. The three most urbanized watersheds (i.e., Ballona Creek, Los 
Angeles River, and Dominguez Channel) did, however, have more constituents positively 
correlated with TSS than the less urbanized watersheds (i.e., Malibu Creek, Coyote Creek, San 
Gabriel River, Santa Clara River) (as summarized in the table below. TDS, volatile suspended 
solids (VSS), dissolved barium, and specific conductance were positively correlated with two or 
more of the urbanized stations. Fecal coliform bacteria and DO were negatively correlated with 
TSS in one urbanized station. 
 
In the less urbanized watersheds, no consistent correlations with TSS were apparent.  
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Dry Weather – Mass Emission Sites 
During dry weather in the urbanized watersheds, dissolved and total metals had significant 
positive correlations with TSS across most MES. Nutrients (i.e., dissolved phosphorus and 
nitrate as NO3) and DO had a significant negative correlation with TSS in one urbanized 
watershed station. 
 
In the less urbanized watersheds, total and dissolved metals were positively correlated with TSS 
at three of the four stations during dry weather. Turbidity, total Kjeldahl nitrogen (TKN), and 
VSS were also positively correlated with TSS at Coyote Creek during dry weather. TKN was 
negatively correlated with TSS at Malibu Creek, whereas nitrate was negatively correlated with 
TSS at Coyote Creek. 
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Correlations between Constituents and Total Suspended Solids at Mass Emission Stations 
 

Mass 
Emission/Watershed 

Wet Dry 

Positively correlated 
with TSS 

Negatively 
correlated with 

TSS 

Positively 
correlated with 

TSS 

Negatively 
correlated with 

TSS 

Ballona Creek (S01) Specific conductance, 
TDS, and VSS Fecal coliforms 

Biochemical 
oxygen demand 
(BOD) and 
dissolved 
chromium 

Dissolved 
phosphorus and 
nitrate as NO3 

Malibu Creek (S02) 
Aluminum, barium, 
and dissolved 
chromium 

None 
Arsenic, 
dissolved arsenic, 
and zinc 

TKN 

Los Angeles River 
(S10) 

Ammonia, dissolved 
barium, NH3 as N, 
total organic carbon 
(TOC), and VSS 

None Dissolved nickel 
and VSS DO 

Coyote Creek (S13) pH and TKN None 

Aluminum, 
copper, dissolved 
antimony, TKN, 
lead, turbidity, 
and VSS 

Nitrate as NO3 
and nitrate as N 

San Gabriel River 
(S14) None None Copper Dissolved nickel 

Dominguez Channel 
(S28) 

Chloride, dissolved 
barium, dissolved 
chromium, 
enterococci, 
streptococci, TKN, 
specific conductance, 
sulfate, TDS, and VSS 

DO Zinc None 

Santa Clara River 
(S29) None 

Chemical oxygen 
demand (COD), 
fluoride, hardness 
as CaCO3 
specific 
conductance, and 
TDS 

None None 

 
 
Wet Weather – Tributary Stations 
During wet weather, ammonia, NH3 as N, and VSS had a significant positive correlation with 
TSS at most of the tributary stations, as summarized in the table below. Of these constituents, 
only VSS was positively correlated with TSS at the Dominguez Channel MES. The metal 
selenium was negatively correlated with TSS at PD 669. No other constituents had significant 
negative correlations with TSS at tributary stations during wet weather. 
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Dry Weather – Tributary Stations 
Two stations had constituents that were positively correlated with TSS during dry weather. 
Dissolved nickel and VSS were positively correlated with TSS at Project Nos. 5246 & 74, 
whereas fecal coliforms and VSS were positively correlated with TSS at Dominguez Channel at 
116th Street. None of these constituents were found to have a positive correlation with TSS 
during dry weather at the Dominguez Channel MES. 
 
No consistent pattern emerged among constituents that were negatively correlated with TSS 
during dry weather at the tributary stations, as no constituent had a negative correlation with TSS 
at more than one site. At Project No. 1232, pH and chromium were negatively correlated to TSS, 
whereas at PD 669, aluminum and TKN were negatively correlated to TSS. Hardness as CaCO3 
had a significant negative correlation with TSS at PD21-Hollywood Park Drain, whereas at 
Dominguez Channel at 116th Street, DO and TOC were negatively correlated with TSS. 
 

Correlations between Constituents and Total Suspended Solids at Tributary Stations 

Tributary 
Station/Watershed 

Wet Dry 

Positively correlated 
with TSS 

Negatively 
correlated with 

TSS 

Positively 
correlated with 

TSS 

Negatively 
correlated with 

TSS 

Project No. 1232  
(TS19) 

Ammonia, NH3 as N, 
and VSS None None pH and 

chromium 

PD 669  
(TS20) 

VSS Selenium None Aluminum and 
TKN 

Project Nos. 5246 & 74  
(TS21) 

None None Dissolved nickel 
and VSS None 

PD 21-Hollypark Drain  
(TS22) 

Ammonia, NH3 as N, 
and VSS None None Hardness as 

CaCO3 

D.D.I. 8  
(TS23) 

Ammonia and NH3 as 
N None None None 

Dominguez Channel at 
116th Street 
(TS24) 

VSS None Fecal coliforms 
and VSS DO and TOC 

 
 
ES.2.1.6  Wet Weather and Dry Weather Constituent Loads for Each Mass Emission 

Station 

Constituent loads were calculated for each sampling event based on flow rates and constituent 
concentrations. The storm event beginning January 17, 2010 (2009–10Event19), had 
substantially higher rainfall totals than any of the other monitored storm events and, thus, 
generally had the highest loads for most constituents. At the more urbanized watershed 
monitoring stations, a first-flush signature (i.e., higher loads during the first monitored storm of 
the season than would be expected based on rainfall totals) was observed for some constituents 
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(e.g., TKN, total phosphorus, and TDS); whereas at the less urbanized watershed monitoring 
stations, no such phenomena were observed. The total TSS load for each MES is shown in Table 
4-8. An estimate of the total constituent loads for each MES is shown in Table 4-9. Overall, 
calculated TSS loads on the Los Angeles River and San Gabriel River were approximately one 
order of magnitude greater than TSS loads at any of the other five MES during wet weather. 
 
During dry weather, constituent loads varied greatly from station to station and among sampling 
events. Calculated TSS loads on the Los Angeles River were approximately one order of 
magnitude greater than TSS loads at any of the other six MES during dry weather. 
 
ES.2.1.7 Total Suspended Solids Trend Analysis 

TSS concentrations from 2001 to the 2010 were examined using non-parametric Mann-Kendall 
trend analysis to determine if significant positive or negative trends occurred in any of the seven 
monitored watersheds. The table below presents statistical trend information on TSS data 
collected at each of the MES over the past ten years.  
 
Coyote Creek had the only significant trend (i.e., p-value less than 0.05) in TSS concentration 
over the last ten years. The TSS trend at Coyote Creek was a negative trend, indicating that TSS 
concentrations have decreased significantly over time at this location. Malibu Creek (p-value = 
0.077), San Gabriel River (p-value = 0.053), and Santa Clara River (p-value = 0.054), also had 
negative trends that did not quite reach the 0.05 p-value that determined whether or not the trend 
was significant. The more urbanized watersheds of Ballona Creek (p-value = 0.378), Los 
Angeles River (p-value = 0.477), and Dominguez Channel (p-value = 0.481) had substantially 
higher p-values than the less urbanized watersheds and, hence, did not demonstrate either a 
positive or negative TSS trend.  
 
ES.2.1.8  Trash Monitoring 

The objectives of trash monitoring are as follows: 
 Assess the quantities of trash in receiving waters after storm events. 
 Identify areas impaired for trash.  

Visual observations of trash were made, and at least one photograph was taken at each MES after 
the first storm event and three additional storm events. 
 
Results of trash compliance monitoring can be found in Appendix C (pictures), Appendix I 
(Ballona Creek Watershed Trash Compliance Monitoring Report), and Appendix J (Los Angeles 
River Watershed Trash Compliance Monitoring Report).  
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ES.4 Recommendations 
 
The following recommendation for improving monitoring techniques is presented below. As it is 
a recommended monitoring change, it could be initiated by LACFCD, after appropriate 
consultation with the Los Angeles RWQCB and Copermittees 
 

 Tributary monitoring is recommended for Malibu Creek to distinguish between naturally 
occurring and anthropogenic concentrations of sulfate, and other priority constituents. 
Tributary concentrations in developed areas of the watershed could be compared against 
undeveloped areas of the watershed to identify naturally occurring constituent 
concentrations. If no significant sulfate concentrations are detected in the developed 
portion of the watershed, it could be inferred that any concentrations measured above 
these concentrations are naturally occurring. 
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Figure 4-1.1
Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site
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Figure 4-1.2
Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site
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Figure 4-1.3
Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site
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Figure 4-1.4
Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site
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Figure 4-1.5
Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site
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Figure 4-1.6
Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site
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Figure 4-1.7
Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site
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Figure 4-1.8
Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site
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Figure 4-1.9
Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site
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Figure 4-3.1 S01 Ballona Creek @ Sawtelle Blvd Wet Weather Ratio Plots      
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Figure 4-3.1 (Continued) S01 Ballona Creek @ Sawtelle Blvd Wet Weather Ratio Plots 
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Figure 4-3.1 (Continued) S01 Ballona Creek @ Sawtelle Blvd Wet Weather Ratio Plots 

Ammonia Dissolved
Oxygen

pH

0

0.5

1

1.5

2
R

at
io

 to
 W

Q
O

2009-10Event13 (10/13/2009)
2009-10Event15 (12/7/2009)

2009-10Event16 (12/11/2009)
2009-10Event19 (1/17/2010)

2009-2010 Wet Weather WQO Ratios
for S01 Ballona Creek @ Sawtelle Blvd.

Above WQO

pH did not exceed

RB-AR49412



Figure 4-3.2 S02 Malibu Creek @ Piuma Rd. Wet Weather Ratio Plots 
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Figure 4-3.2 (Continued) S02 Malibu Creek @ Piuma Rd. Wet Weather Ratio Plots 
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Figure 4-3.2 (Continued) S02 Malibu Creek @ Piuma Rd. Wet Weather Ratio Plots 
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Figure 4-3.2 (Continued) S02 Malibu Creek @ Piuma Rd. Wet Weather Ratio Plots 

Chloride Sulfate Total
Dissolved
Solids

0

0.5

1

1.5

2
R

at
io

 to
 W

Q
O

2009-10Event02 (7/14/2009)
2009-10Event12 (9/15/2009)

2009-10Event14 (12/1/2009)
2009-10Event28 (3/23/2010)

2009-2010 Wet Weather WQO Ratios
for S02 Malibu Creek @ Piuma Rd.

Above WQO

RB-AR49416



Figure 4-3.3 S10 Los Angeles River @ Wardlow Wet Weather Ratio Plots   
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Figure 4-3.3 (Continued) S10 Los Angeles River @ Wardlow Wet Weather Ratio Plots   
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Figure 4-3.3 (Continued) S10 Los Angeles River @ Wardlow Wet Weather Ratio Plots   
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Figure 4-3.3 (Continued) S10 Los Angeles River @ Wardlow Wet Weather Ratio Plots   
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Figure 4-3.4 S13 Coyote Creek @ Spring St Wet Weather Ratio Plots 

Dissolved
Arsenic

Dissolved
Cadmium

Dissolved
Chromium

Dissolved
Chromium +6

Dissolved
Copper

0

0.5

1

1.5

2
R

at
io

 to
 W

Q
O

2009-10Event13 (10/13/2009)
2009-10Event15 (12/7/2009)

2009-2010 Metals Wet Weather WQO Ratios 
for S13 Coyote Creek @ Spring St.

Above WQO

Dissolved
Lead

Dissolved
Nickel

Dissolved
Silver

Dissolved
Zinc

0

0.5

1

1.5

2

R
at

io
 to

 W
Q

O

2009-10Event16 (12/11/2009)
2009-10Event19 (1/17/2010)

Above WQO

RB-AR49421



 

Figure 4-3.4 (Continued) S13 Coyote Creek @ Spring St Wet Weather Ratio Plots 
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Figure 4-3.4 (Continued) S13 Coyote Creek @ Spring St Wet Weather Ratio Plots 
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 Figure 4-3.5 S14 San Gabriel River Wet Weather Ratio Plots 
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Figure 4-3.5 (Continued) S14 San Gabriel River Wet Weather Ratio Plots 
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Figure 4-3.5 (Continued) S14 San Gabriel River Wet Weather Ratio Plots 
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Figure 4-3.5 (Continued) S14 San Gabriel River Wet Weather Ratio Plots 
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 Figure 4-3.6 S28 Dominguez Channel @ Artesia Blvd Wet Weather Ratio Plots 
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Figure 4-3.6 (Continued) S28 Dominguez Channel @ Artesia Blvd Wet Weather Ratio 

Plots 
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Figure 4-3.6 (Continued) S28 Dominguez Channel @ Artesia Blvd Wet Weather Ratio 

Plots 
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 Figure 4-3.7 S29 Santa Clara River Wet Weather Ratio Plots 
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Figure 4-3.7 (Continued) S29 Santa Clara River Wet Weather Ratio Plots 
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Figure 4-3.7 (Continued) S29 Santa Clara River Wet Weather Ratio Plots 
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Figure 4-3.7 (Continued) Santa Clara River Wet Weather Ratio Plots 
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Figure 4-4.1 TS19 Project No 1232 Wet Weather Ratio Plots 
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Figure 4-4.1 (Continued) TS19 Project No 1232 Wet Weather Ratio Plots 
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Figure 4-4.1 (Continued) TS19 Project No 1232 Wet Weather Ratio Plots 
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Figure 4-4.2 TS20 PD 669 Wet Weather Ratio Plots 
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Figure 4-4.2 (Continued) TS20 PD 669 Wet Weather Ratio Plots 
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Figure 4-4.2 (Continued) TS20 PD 669 Wet Weather Ratio Plots 
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Figure 4-4.3 TS21 Project Nos 5246&74 Wet Weather Ratio Plots 
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Figure 4-4.3 (Continued) TS21 Project Nos 5246&74 Wet Weather Ratio Plots 
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Figure 4-4.3 (Continued) TS21 Project Nos 5246&74 Wet Weather Ratio Plots 
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 Figure 4-4.4 TS22 PD21- Hollypark Drain Wet Weather Ratio Plots 
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Figure 4-4.4 (Continued) TS22 PD21- Hollypark Drain Wet Weather Ratio Plots 
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Figure 4-4.4 (Continued) TS22 PD21- Hollypark Drain Wet Weather Ratio Plots 
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 Figure 4-4.5 TS23 D.D.I. 8 Wet Weather Ratio Plots 
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Figure 4-4.5 (Continued) TS23 D.D.I. 8 Wet Weather Ratio Plots 

Fecal Coliform

0

5

10

15

20

25

40

50

60
R

at
io

 to
 W

Q
O

2009-10Event13 (10/13/2009)

2009-10Event15 (12/7/2009)

2009-10Event16 (12/11/2009)

2009-10Event19 (1/17/2010)

2009-10Event21 (2/5/2010)

2009-2010 Wet Weather Fecal Coliform WQO Ratios
for TS23 D.D.I. 8

Above WQO

Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

RB-AR49448



 

Figure 4-4.5 (Continued) TS23 D.D.I. 8 Wet Weather Ratio Plots 
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Figure 4-4.6 TS24 Dominguez Channel @116th St (LU S23) Wet Weather Ratio Plots  
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Figure 4-4.6 (Continued) TS24 Dominguez Channel @116th St (LU S23) Wet Weather 

Ratio Plots 
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Figure 4-4.6 (Continued) TS24 Dominguez Channel @116th St (LU S23) Wet Weather 

Ratio Plots  
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 Figure 4-5.1 S01 Ballona Creek @ Sawtelle Blvd Dry Weather Ratio Plots 
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Figure 4-5.1 (Continued) S01 Ballona Creek @ Sawtelle Blvd Dry Weather Ratio Plots 
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Figure 4-5.1 (Continued) S01 Ballona Creek @ Sawtelle Blvd Dry Weather Ratio Plots 
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 Figure 4-5.2 S02 Malibu Creek @ Piuma Rd. Dry Weather Ratio Plots 
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Figure 4-5.2 (Continued) S02 Malibu Creek @ Piuma Rd. Dry Weather Ratio Plots 
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Figure 4-5.2 (Continued) S02 Malibu Creek @ Piuma Rd. Dry Weather Ratio Plots 
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Figure 4-5.2 (Continued) S02 Malibu Creek @ Piuma Rd. Dry Weather Ratio Plots 
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Figure 4-5.3 S10 Los Angeles River @ Wardlow Dry Weather Ratio Plots 
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Figure 4-5.3 (Continued) S10 Los Angeles River @ Wardlow Dry Weather Ratio Plots 
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Figure 4-5.3 (Continued) S10 Los Angeles River @ Wardlow Dry Weather Ratio Plots 
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Figure 4-5.3 (Continued) S10 Los Angeles River @ Wardlow Dry Weather Ratio Plots 
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 Figure 4-5.4 S13 Coyote Creek @ Spring St Dry Weather Ratio Plots 
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Figure 4-5.4 (Continued) S13 Coyote Creek @ Spring St Dry Weather Ratio Plots 
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Figure 4-5.4 (Continued) S13 Coyote Creek @ Spring St Dry Weather Ratio Plots 
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 Figure 4-5.5 S14 San Gabriel River Dry Weather Ratio Plots 
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Figure 4-5.5 (Continued) S14 San Gabriel River Dry Weather Ratio Plots 
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Figure 4-5.5 (Continued) S14 San Gabriel River Dry Weather Ratio Plots 
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Figure 4-5.5 (Continued) S14 San Gabriel River Dry Weather Ratio Plots 
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 Figure 4-5.6 S28 Dominguez Channel @ Artesia Blvd Dry Weather Ratio Plots 
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Figure 4-5.6 (Continued) S28 Dominguez Channel @ Artesia Blvd Dry Weather Ratio Plots 

Fecal Coliform

0

1

2

3

4
R

at
io

 to
 W

Q
O

2009-10Event02 (7/14/2009)
2009-10Event12 (9/15/2009)

2009-10Event14 (12/1/2009)
2009-10Event28 (3/23/2010)

2009-2010 Dry Weather Fecal Coliform WQO Ratios
for S28 Dominguez Channel @ Artesia Blvd

Above WQO

RB-AR49472



 

Figure 4-5.6 (Continued) S28 Dominguez Channel @ Artesia Blvd Dry Weather Ratio Plots 
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 Figure 4-5.7 S29 Santa Clara River Dry Weather Ratio Plots 

Dissolved
Arsenic

Dissolved
Cadmium

Dissolved
Chromium

Dissolved
Chromium +6

Dissolved
Copper

0

0.5

1

1.5

2
R

at
io

 to
 W

Q
O

2009-10Event02 (7/14/2009)
2009-10Event12 (9/15/2009)

2009-2010 Metals Dry Weather WQO Ratios 
for S29 Santa Clara River

Above WQO

Dissolved
Lead

Dissolved
Nickel

Dissolved
Silver

Dissolved
Zinc

0

0.5

1

1.5

2

R
at

io
 to

 W
Q

O

2009-10Event14 (12/1/2009)
2009-10Event28 (3/23/2010)

Above WQO

RB-AR49474



  

Figure 4-5.7 (Continued) S29 Santa Clara River Dry Weather Ratio Plots 
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Figure 4-5.7 (Continued) S29 Santa Clara River Dry Weather Ratio Plots 
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Figure 4-5.7 (Continued) S29 Santa Clara River Dry Weather Ratio Plots 
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 Figure 4-6.1 TS19 Project No 1232 Dry Weather Ratio Plots 
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Figure 4-6.1 (Continued) TS19 Project No 1232 Dry Weather Ratio Plots 
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Figure 4-6.1 (Continued) TS19 Project No 1232 Dry Weather Ratio Plots 
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 Figure 4-6.2 TS20 PD 669 Dry Weather Ratio Plots 
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Figure 4-6.2 (Continued) TS20 PD 669 Dry Weather Ratio Plots 
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Figure 4-6.2 (Continued) TS20 PD 669 Dry Weather Ratio Plots 
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 Figure 4-6.3 TS21 Project Nos 5246&74 Dry Weather Ratio Plots 
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Figure 4-6.3 (Continued) TS21 Project Nos 5246&74 Dry Weather Ratio Plots 
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Figure 4-6.3 (Continued) TS21 Project Nos 5246&74 Dry Weather Ratio Plots 
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 Figure 4-6.4 TS22 PD21- Hollypark Drain Dry Weather Ratio Plots 
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Figure 4-6.4 (Continued) TS22 PD21- Hollypark Drain Dry Weather Ratio Plots 
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Figure 4-6.4 (Continued) TS22 PD21- Hollypark Drain Dry Weather Ratio Plots 
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 Figure 4-6.5 TS23 D.D.I. 8 Dry Weather Ratio Plots 
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Figure 4-6.5 (Continued) TS23 D.D.I. 8 Dry Weather Ratio Plots 
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Figure 4-6.5 (Continued) TS23 D.D.I. 8 Dry Weather Ratio Plots 
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 Figure 4-6.6 TS24 Dominguez Channel @116th St (LU S23) Dry Weather Ratio Plots 
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Figure 4-6.6 (Continued) TS24 Dominguez Channel @116th St (LU S23) Dry Weather 

Ratio Plots 
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Figure 4-6.6 (Continued) TS24 Dominguez Channel @116th St (LU S23) Dry Weather 

Ratio Plots 
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Figure 4-7.1 S01 Ballona Creek @ Sawtelle Blvd Wet Weather Correlation Plots 
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Figure 4-7.2 S02 Malibu Creek @ Piuma Rd Wet Weather Correlation Plots 
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Figure 4-7.3 S10 Los Angeles River @ Wardlow Wet Weather Correlation Plots 
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Figure 4-7.4 S13 Coyote Creek @ Spring St Wet Weather Correlation Plots 
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Figure 4-7.5 S28 Dominguez Channel @ Artesia Blvd Wet Weather Correlation Plots 
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Figure 4-8.1 TS19 Project No 1232 Wet Weather Correlation Plots 
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Figure 4-8.2 TS20 PD 669 Wet Weather Correlation Plots 
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Figure 4-8.3 TS22 PD21- Hollypark Drain Wet Weather Correlation Plots 
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Figure 4-8.4 TS23 D.D.I. 8 Wet Weather Correlation Plots 
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Figure 4-8.5 TS24 Dominguez Channel @116th St (LU S23) Wet Weather Correlation Plots 
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Figure 4-9.1 S01 Ballona Creek @ Sawtelle Blvd Dry Weather Correlation Plots 
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Figure 4-9.2 S02 Malibu Creek @ Piuma Rd Dry Weather Correlation Plots 

RB-AR49507



0 40 80 120 160
Total Suspended Solids (mg/L)

0

20

40

60

80

Vo
la

til
e 

Su
sp

en
de

d 
So

lid
s 

(m
g/

L)

S10 - Los Angeles River @ Wardlow
Dry Weather TSS versus Volatile Suspended Solids

0 40 80 120 160
Total Suspended Solids (mg/L)

0

2

4

6

8

D
is

so
lv

ed
 N

ic
ke

l (
ug

/L
)

S10 - Los Angeles River @ Wardlow
Dry Weather TSS versus Dissolved Nickel

 

Figure 4-9.3 S10 Los Angeles River @ Wardlow Dry Weather Correlation Plots 
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Figure 4-9.4 S13 Coyote Creek @ Spring St Dry Weather Correlation Plots 
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Figure 4-9.5 S14 San Gabriel River Dry Weather Correlation Plots 
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Figure 4-9.6 S28 Dominguez Channel @ Artesia Blvd Dry Weather Correlation Plots 
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Figure 4-10.1 TS20 PD 669 Dry Weather Correlation Plots 
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Figure 4-10.2 TS21 Project Nos 5246&74 Dry Weather Correlation Plots 
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Figure 4-10.3 TS24 Dominguez Channel @116th St (LU S23) Dry Weather Correlation Plots 
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Figure 4-11 Mass Emission Station Total Suspended Solids Concentrations Wet Weather 
Events 
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Figure 4-12 Tributary Emission Station Total Suspended Solids Concentrations Wet 
Weather Events 
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Figure 4-13 Mass Emission Station Total Suspended Solids Concentrations Wet Weather 
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Figure 4-14 Tributary Station Total Suspended Solids Concentrations Dry Weather Events 
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Figure 4-15.1 Sites S01 Ballona Creek @ Sawtelle Blvd  and S02 Malibu Creek @ Piuma 
Rd Wet Weather Total Suspended Solids Trend Plots 
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Figure 4-15.2 Sites S10 Los Angeles River @ Wardlow and S13 Coyote Creek @ Spring St 
Wet Weather Total Suspended Solids Trend Plots 
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Figure 4-15.3 Sites S14 San Gabriel River and S28 Dominguez Channel @ Artesia Blvd 
Wet Weather Total Suspended Solids Trend Plots 
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Figure 4-15.4 Site S29 Santa Clara River Wet Weather Total Suspended Solids Trend Plot 
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Monitoring Station TS19
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Project No. 1232 (TS19)
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Dominguez Channel Watershed Outline

Storm Drain System

Project No. 1232 (TS19)

Figure 2-10
¬

V i c i n i t y  M a pV i c i n i t y  M a p

Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 1,470.5 28.3

Light Industrial 1,013.1 19.5
Vacant 383.5 7.4

Retail/ Commercial 659.8 12.7
Multi-Fam. Residential 232.6 4.5

Transportation 66.6 1.3
Educational Facilities 144.1 2.8

Mixed Residential 132.2 2.5
Other 1,102.1 21.2

TOTAL 5,204 100
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PD 669 (TS20)
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Figure 2-11
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Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 797.0 36.3

Light Industrial 288.1 13.1
Vacant 597.2 27.2

Retail/ Commercial 197.3 9.0
Multi-Fam. Residential 15.2 0.7

Transportation 4.2 0.2
Educational Facilities 225.5 10.3

Mixed Residential -- --
Other 72.7 3.3

TOTAL 2,197 100
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Figure 2-12
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V i c i n i t y  M a pV i c i n i t y  M a p

Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 381.1 28.5

Light Industrial 585.0 43.7
Vacant 84.8 6.3

Retail/ Commercial 46.7 3.5
Multi-Fam. Residential 64.5 4.8

Transportation 78.5 5.9
Educational Facilities 12.7 1.0

Mixed Residential 24.1 1.8
Other 60.7 4.5

TOTAL 1,338 100
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Figure 2-13
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V i c i n i t y  M a pV i c i n i t y  M a p

Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 753.0 45.5

Light Industrial 245.2 14.8
Vacant 159.5 9.6

Retail/ Commercial 48.2 2.9
Multi-Fam. Residential 48.0 2.9

Transportation 110.0 6.6
Educational Facilities 110.2 6.7

Mixed Residential 115.8 7.0
Other 66.9 4.0

TOTAL 1,657 100
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D.D.I. 8  (TS23)

Legend
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D.D.I.8 (TS23)
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Figure 2-14
¬

V i c i n i t y  M a pV i c i n i t y  M a p

Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 333.8 23.1

Light Industrial 276.9 19.1
Vacant 21.0 1.5

Retail/ Commercial 145.7 10.1
Multi-Fam. Residential 203.2 14.0

Transportation 174.2 12.0
Educational Facilities 93.3 6.4

Mixed Residential 163.2 11.3
Other 37.1 2.6

TOTAL 1,448 100
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Dominguez Channel at 116th St. (TS24)

Legend
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Figure 2-15
¬
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Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 213.5 9.4

Light Industrial 425.5 18.8
Vacant 41.8 1.8

Retail/ Commercial 188.8 8.3
Multi-Fam. Residential 130.0 5.7

Transportation 1,080.1 47.6
Educational Facilities 19.1 0.8

Mixed Residential 102.1 4.5
Other 68.1 3.0

TOTAL 2,269 100
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Figure 2-2
¬
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Los Angeles
at Sawtelle Blvd.

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 35.5 40.0

Light Industrial 3.1 3.5
Vacant 9.9 11.1

Retail/ Commercial 8.8 9.9
Multi-Fam. Residential 10.9 12.3

Transportation 1.3 1.5
Educational Facilities 2.4 2.7

Mixed Residential 5.9 6.7
Other 10.9 12.3

TOTAL 88.8 100

Mass Emission Monitoring Station
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Unincorporated Los Angeles County
at Piuma Rd.

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 6.0 5.7

Light Industrial 0.3 0.3
Vacant 83.3 79.3

Retail/ Commercial 0.5 0.5
Multi-Fam. Residential 1.4 1.3

Transportation 0.5 0.5
Educational Facilities 0.5 0.5

Mixed Residential -- --
Other 12.5 11.9

TOTAL 105.0 100
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Figure 2-4
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Long Beach
at Wardlow Rd.

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 236.9 28.8

Light Industrial 41.9 5.1
Vacant 332.3 40.4

Retail/ Commercial 29.6 3.6
Multi-Fam. Residential 28.8 3.5

Transportation 19.7 2.4
Educational Facilities 15.6 1.9

Mixed Residential 14.8 1.8
Other 102.8 12.5

TOTAL 822.5 100
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Figure 2-5
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V i c i n i t y  M a pV i c i n i t y  M a p

Long Beach
at Spring St.

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 56.9 38.3

Light Industrial 12.5 8.4
Vacant 21.2 14.3

Retail/ Commercial 8.3 5.6
Multi-Fam. Residential 9.1 6.1

Transportation 2.7 1.8
Educational Facilities 6.4 4.3

Mixed Residential 0.3 0.2
Other 31.2 21.0

TOTAL 148.6 100
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Pico Rivera
at San Gabriel Pkwy.

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 68.5 15.2

Light Industrial 10.4 2.3
Vacant 300.6 66.7

Retail/ Commercial 6.8 1.5
Multi-Fam. Residential 6.3 1.4

Transportation 4.5 1.0
Educational Facilities 7.2 1.6

Mixed Residential 0.5 0.1
Other 46.0 10.2

TOTAL 450.6 100
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Figure 2-7
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Torrance
at Artesia Blvd.

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 11.8 35.5

Light Industrial 4.3 13.1
Vacant 0.0 0.0

Retail/ Commercial 2.5 7.6
Multi-Fam. Residential 2.6 7.9

Transportation 2.5 7.6
Educational Facilities 1.5 4.6

Mixed Residential 2.8 8.4
Other 5.1 15.4

TOTAL 33.2 100
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Santa Clara
at The Old Road

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 10.7 2.6

Light Industrial 0.8 0.2
Vacant 357.9 87.0

Retail/ Commercial 1.2 0.3
Multi-Fam. Residential 1.6 0.4

Transportation 2.1 0.5
Educational Facilities 1.2 0.3

Mixed Residential - -
Other 35.8 8.7

TOTAL 411.4 100
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1.0 INTRODUCTION 
 
1.1 Monitoring Program Objectives 
 
The major objectives of the Monitoring Program outlined in the Municipal Stormwater Permit 
are as follows: 

 Assess compliance with the Los Angeles County Municipal Stormwater Permit No. 
CAS004001 (Permit). 

 Measure and improve the effectiveness of the Stormwater Quality Management Plans 
(SQMPs). 

 Assess the chemical, physical, and biological impacts of receiving waters resulting from 
urban runoff. 

 Characterize stormwater discharges. 
 Identify sources of pollutants. 
 Assess the overall health and evaluate long-term trends in receiving water quality. 

Ultimately, the results of the monitoring requirements should be used to refine the SQMP for the 
reduction of pollutant loadings and the protection and enhancement of the beneficial uses of the 
receiving water in Los Angeles County. The Monitoring Program was developed to address these 
objectives, and includes the following elements: 

 Core monitoring, including mass emission, water column toxicity, tributary, shoreline, 
and trash monitoring. 

 Regional monitoring, including estuary sampling, bioassessment, and three special 
studies (i.e., the New Development Impacts Study in the Santa Clara Watershed, Peak 
Discharge Impact Study, and Best Management Practice (BMP) Effectiveness Study). 
Studies were completed by 2008. 

1.2 Monitoring Program Status 
 
The 1994–1995 storm season was the first for which stormwater monitoring was required under 
the 1990 Los Angeles County National Pollutant Discharge Elimination System (NPDES) 
Municipal Stormwater Permit (No. CA0061654). Automated and manual sampling was 
conducted to characterize stormwater quality and quantity during the 1994–1995 and 1995–1996 
seasons. 
 
The 1996–1997 season was the first storm season in which stormwater monitoring was 
conducted under the 1996 Municipal Stormwater Permit (No. CAS614001). Under the 1996 
Municipal Stormwater Permit, the Monitoring Program scope was expanded to incorporate 
additional data collection through the mass emission, land use, and critical source monitoring 
programs as well as new pilot studies (e.g., wide channel and low flow analyses). 
 
Under the 2001 Permit adopted on December 13, 2001, the Monitoring Program eliminated land 
use and critical source elements and focused on core monitoring, regional monitoring, and three 
special studies. Due to varying compliance dates for each element, only mass emission, water 
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column toxicity, and shoreline monitoring under the core Monitoring Program were addressed in 
the 2001–2002 Monitoring Report. 
 
The 2002–2003, 2003–2004, 2005–2006, 2006–2007, 2007–2008, 2008–2009, and 2009–2010 
monitoring reports addressed the following programs and associated elements:  

 Core Monitoring Program – mass emission, tributary, water column toxicity, shoreline, 
and trash monitoring. 

 Regional Monitoring Program – estuary sampling and bioassessment and the results of 
the three special studies. 

An Integrated Receiving Water Impacts Report was created in 2004–2005 that also incorporated 
results, analysis, and progress of the previously mentioned monitoring programs. The report also 
assessed trends from 1994–2005. Annual stormwater monitoring reports can be found on the 
LADPW website http://dpw.lacounty.gov/wmd/NPDES/report_directory.cfm. 
 
The information summarized in the 2009–2010 Annual Stormwater Monitoring Report 
monitoring period begins June 1, 2009, and concludes May 30, 2010.  
 
1.2.1 Core Monitoring 
 
1.2.1.1 Mass Emission Monitoring 

Mass emission monitoring objectives are as follows: 
 Estimate the mass emissions from the municipal separate storm sewer system (MS4).  
 Assess mass emissions trends. 
 Determine whether or not the MS4 is contributing to exceedances of water quality 

standards by comparing results to applicable standards in the Water Quality Control Plan 
for the Los Angeles Region (Basin Plan), the California Toxics Rule (CTR), and 
emissions from other discharges. 

Seven mass emission monitoring stations (i.e., Ballona Creek (S01), Malibu Creek (S02), Los 
Angeles River (S10), Coyote Creek (S13), San Gabriel River (S14), Dominguez Channel (S28), 
and Santa Clara River (S29)) were used to achieve the objectives outlined above during the 
2009–2010 reporting period. Mass emission stations (MES) capture runoff from major county 
watersheds generally with heterogeneous land use. All MES, except the Santa Clara River site, 
are equipped with automated samplers, including integral flow meters for flow-composited 
sample collection. 
 
Sampling at the Santa Clara River station began during the 2002–2003 storm season. At this 
station, samples were collected manually, and flow-weighted composite samples were primarily 
produced using flow estimates obtained by monitoring staff. When conditions were appropriate, 
flow rates were obtained using real-time flow measurements from a County of Los Angeles 
Department of Public Works (Public Works) Water Resources Division stream gage near the 
site. 
 
A minimum of three wet weather events, including the first storm events of the year, and two dry 
weather events were monitored at each MES. Ten storm events were monitored at each MES, 
except at the Santa Clara River site where four storm events were monitored. Grab and 
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composite samples were collected for four storm events at all MES and were analyzed for 
conventional pollutants and bacteria (via grab samples) and for general minerals, heavy metals, 
semi-volatiles and pesticides (via flow-weighted composite samples). Composite samples were 
collected for total suspended solids (TSS) analyses during storm events at each MES. Refer to 
Appendix K, Table of Monitoring Events, for dates of wet weather and dry weather sampling 
events. 
 
A total of five dry weather monitoring events were conducted at each MES, except at the Santa 
Clara River site where four events were monitored. Grab samples were collected and analyzed 
for general minerals and bacteria during all monitoring events. Dry weather composite samples 
were collected over four events at each site and were analyzed for general minerals, heavy 
metals, semi-volatiles, and pesticides. Composite samples were collected and analyzed for TSS 
over five events at the sites, except at the Santa Clara River site where four events were 
monitored (Appendix K). Refer to Appendix K – Table of Monitoring Events – for dates of wet 
and dry weather sampling events. 
 
1.2.1.2 Water Column Toxicity Monitoring 

The objectives of water column toxicity monitoring are to evaluate the extent and cause of 
toxicity in receiving waters and to modify and use the SQMP to implement practices that 
eliminate or reduce sources of toxicity in stormwater. Composite samples were taken at the MES 
for toxicity analyses. Two wet weather events and two dry weather events were assessed at each 
MES during the 2009–2010 Season (Appendix K). 
 
1.2.1.3 Tributary Monitoring 

The objectives of tributary monitoring are to identify subwatersheds where stormwater 
discharges are causing or contributing to exceedances of water quality standards, and to prioritize 
drainage and sub-drainage areas requiring management actions. 
 
A minimum of four storm events, including the first storm event of the year, and one dry weather 
event were sampled at the tributary monitoring stations. Sampling for the 2009–2010 season was 
conducted at six tributary monitoring sites in the Dominguez Channel Watershed. The tributaries 
monitored included Project No. 1232 (TS19), PD 669 (TS20), Project Nos. 5246 & 74 (TS21), 
PD 21-Hollypark Drain (TS22), D.D.I. 8 (TS23), and Dominguez Channel at 116th Street (TS24). 
Grab samples and flow-weighted composite samples were taken from each tributary location 
during five storm events.  
 
During each dry weather monitoring event, five grab samples were collected from each tributary 
station and were analyzed for general minerals and bacteria. Four composite samples were 
collected at each tributary station during dry weather and analyzed for general minerals, heavy 
metals, semi-volatiles, and pesticides. Five composite samples were analyzed for TSS from each 
tributary station during dry weather conditions (Appendix K). 
 
1.2.1.4 Shoreline Monitoring 

The City of Los Angeles is required to monitor shoreline stations to evaluate the impacts to 
coastal receiving waters and to recreational beneficial uses resulting from stormwater/urban 
runoff. Also, the Municipal Stormwater Permit requires that the City of Los Angeles perform an 
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annual assessment of shoreline water quality data and submittal of these data to the Principal 
Permittee for inclusion in the monitoring report. The City of Los Angeles’s assessment is 
included as Appendix D of this monitoring report. 
 
1.2.1.5 Trash Monitoring 

The objectives of trash monitoring are to assess the quantities of trash in receiving waters after 
storm events and to identify areas impaired for trash. Visual observations of trash were made, 
and at least one photograph was taken at each MES after four storm events, including the first 
storm event. 
 
Permit-required trash compliance monitoring for Ballona Creek and Los Angeles River 
watersheds is described in appendices I and J, respectively. 
 
1.2.2 Regional Monitoring 
 
The Los Angeles County Flood Control District (LACFCD) is participating in regional 
monitoring programs. These programs address public health concerns; monitor trends in natural 
resources and near shore habitats, and assess regional impacts from stormwater pollutants. The 
regional programs include estuary sampling and bioassessment, summarized below. 
 
1.2.2.1 Estuary Sampling 

The LACFCD has participated in the coastal ecology committee of the Bight 2003 project 
coordinated by the Southern California Coastal Water Research Project (SCCWRP). The goal of 
this study was to supplement the regional monitoring of the Southern California Bight estuarine 
habitats by sampling estuaries for sediment chemistry, sediment toxicity, and benthic infaunal 
communities; and to determine the spatial extent of potential impacts form stormwater 
discharges. All reports pertinent to the Bight 2003 Project have been completed by SCCWRP 
and were released on the SCCWRP website in Summer 2007 
(http://www.sccwrp.org/Documents/BightDocuments/Bight03Documents/Bight03AssessmentRe
ports.aspx).  
 
1.2.2.2 Bioassessment 

Bioassessment monitoring was conducted to help assess the biological integrity of a waterbody 
and to help determine potential sources of biological impairment, where they may exist. A series 
of metrics or indices are used to characterize the streambed biological community as well as the 
physical habitat of a site. These metrics can be compared with those found at reference sites to 
help determine the potential for anthropogenic influences on the biological community. The 
LACFCD typically performs annual Los Angeles County stream bioassessments in October, as 
required in Section II.G of the Monitoring and Reporting Program of the Municipal Stormwater 
Monitoring Permit. Sampling sites are spread throughout each of the six major watersheds and 
were selected to represent the diverse environments of the Los Angeles region. Table 1-1 lists the 
sampling station locations, and Figure 1-1 is a map showing the geographical location of the 
sampling stations. In 2009, bioassessment monitoring was conducted at 22 sites. The final report 
for the most recent year of the Bioassessment Monitoring Program (i.e., 2009) is included in 
Appendix H. 
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The state’s Surface Water Ambient Monitoring Program (SWAMP) will take information 
gathered from the biological surveys in the County and combine it with data collected from 
surrounding counties to refine an index of biological integrity for the Southern California region. 
 
1.2.3 Special Studies 
 
The LACFCD has conducted the following special monitoring programs, as required by the 2001 
Municipal Stormwater Permit. 
 
1.2.3.1 New Development Impacts Study in the Santa Clara Watershed 

The objective of the New Development Impacts Study in the Santa Clara Watershed was to 
evaluate the effectiveness of the Standard Urban Stormwater Mitigation Plan (SUSMP) BMPs 
for pollutant reduction in stormwater runoff. To perform this study, the Environmental Protection 
Agency’s (EPA’s) Storm Water Management Model was used to conduct a deterministic 
hydrological assessment coupled with a stochastic Monte Carlo approach for modeling 
stormwater runoff water quality. The New Development Impact Study Report was completed 
and submitted to the Regional Water Quality Control Board (RWQCB) on April 7, 2008.  
 
1.2.3.2 Peak Discharge Impact Study 

This study was conducted to fulfill the requirement to develop numeric criteria for peak flow 
control by assessing the potential cause and effect relationships between urbanization in 
watersheds and stream erosion in Los Angeles County. SCCWRP and the LACFCD jointly 
conducted the study through a consultant contract. The study results were previously reported. 
The Executive Summary can be found in Appendix B of the 1994–2005 Integrated Receiving 
Water Impacts Report. 
 
1.2.3.3 Best Management Practice Effectiveness Study 

Sampling of all BMPs in the BMP Effectiveness Study was completed in the 2006–2007 season.  
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2.0 SITE DESCRIPTION 
 
MES were established and monitored throughout the LACFCD in an effort to characterize the 
water quality of the channels and streams. Tributary sites were selected to characterize the water 
quality of channels and streams in the sub-watersheds. 
 
2.1 Mass Emission Site Selection 
 
The LACFCD monitored at seven MES, including Ballona Creek, Malibu Creek, Los Angeles 
River, Coyote Creek, San Gabriel River, Dominguez Channel, and Santa Clara River. The 
collective drainage area from the seven mass emission monitoring sites encompass 
approximately 2,060 square miles. 
 
Four of the mass emission monitoring sites installed under the original 1990 Municipal 
Stormwater Permit were retained under the 1996 and the 2001 Municipal Stormwater Permit, 
including Ballona Creek (S01), Malibu Creek (S02), Los Angeles River (S10), and San Gabriel 
River (S14). The Coyote Creek (S13) monitoring station was monitored under the 1990, 1996, 
and 2001 Municipal Stormwater Permit, though monitoring was not required under the 1996 
Municipal Stormwater Permit. Monitoring began at Dominguez Channel (S28) MES during the 
2001–2002 season. Sampling at the Santa Clara (S29) MES began during the 2002–2003 season. 
 
2.2 Mass Emission Station Monitoring Locations and Drainage 

Areas 
 
Figure 2-1 provides an overview of the study area, showing all mass emission station monitoring 
locations. Table 2-1a indicates the dominant land use associated with each monitoring site and 
the total drainage area.  
 
The following are descriptions of the seven MES, required by the Municipal Stormwater Permit 
for the 2009–2010 Monitoring Season, including Ballona Creek, Malibu Creek, Los Angeles 
River, San Gabriel River, Coyote Creek, Dominguez Channel, and Santa Clara River. Figures 2-
2 through 2-8 show the location of each monitoring station along with a description of its land 
use.  

Ballona Creek Monitoring Station (S01)  
The Ballona Creek monitoring station is located at the existing stream gage station (i.e., Stream 
Gage F38C-R) between Sawtelle Boulevard and Sepulveda Boulevard in the City of Los Angeles 
and was chosen to avoid tidal influences. The upstream tributary watershed of Ballona Creek is 
88.8 square miles. The entire Ballona Creek Watershed is 127.1 square miles. Ballona Creek is a 
concrete-lined trapezoidal channel at the gauging station. This station can be found on Thomas 
Guide page 672 G-4. 

Malibu Creek Monitoring Station (S02)  
The Malibu Creek monitoring station is located at the existing stream gage station (i.e., Stream 
Gage F130-9-R) near Malibu Canyon Road, south of Piuma Road. The tributary watershed to 
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Malibu Creek at this location is 104.9 square miles and the entire Malibu Creek Watershed is 
109.9 square miles. This station can be found on Thomas Guide page 628 H-1. 

Los Angeles River Monitoring Station (S10)  
The Los Angeles River monitoring station is located at the existing stream gage station (i.e., 
Stream Gage F319-R) between Willow Street and Wardlow Road in the City of Long Beach and 
was chosen to avoid tidal influences. The river is a concrete-lined trapezoidal channel at this site. 
The total upstream tributary drainage area for the Los Angeles River is 825 square miles. This 
river is the largest watershed outlet to the Pacific Ocean in the LACFCD. This station can be 
found on Thomas Guide page 795 C-1. 

Coyote Creek Monitoring Station (S13)  
The Coyote Creek monitoring station is located at the existing Army Corps of Engineers stream 
gage station (i.e., Stream Gage F354-R) below Spring Street in the lower San Gabriel River 
Watershed. The site assists in determining mass loading for the San Gabriel River Watershed. 
The upstream tributary area is 150 square miles (extending into Orange County). The sampling 
site was chosen to avoid backwater effects from the San Gabriel River to ensure that all water 
being sampled is from Coyote Creek only. Coyote Creek is a concrete-lined trapezoidal channel 
at this location. The Coyote Creek sampling location has been an active stream gauging station 
since 1963. This station can be found on Thomas Guide page 796 H-2. 

San Gabriel River Monitoring Station (S14)  
The San Gabriel River monitoring station is located at an historic stream gage station (i.e., 
Stream Gage F263C-R), below San Gabriel River Parkway in Pico Rivera. The upstream 
tributary area is 450 square miles at this location. The San Gabriel River is a grouted rock-
concrete stabilizer along the western levee and a natural section on the eastern side. Flow 
measurement and water sampling are conducted in the grouted rock area along the western levee 
of the river. The length of the concrete stabilizer is nearly 70 ft. The San Gabriel River sampling 
location has been an active stream gauging station since 1968. This station can be found on 
Thomas Guide page 676 J-2. 

Dominguez Channel Monitoring Station (S28)  
The Dominguez Channel monitoring station is located at Dominguez Channel and Artesia 
Boulevard in the City of Torrance and was chosen to avoid tidal influence. Flow at this station is 
measured by the flow meter attached to the autosampler. The upstream tributary area is 33 square 
miles. The Dominguez Channel monitoring site is located in a concrete-lined rectangular 
channel. This station can be found on Thomas Guide page 733 H-7. 

Santa Clara River Monitoring Station (S29)  
The Santa Clara monitoring station is located at the Santa Clara River and The Old Road in 
Santa Clara. The Santa Clara River is primarily a soft bottom channel, which makes accurate 
flow monitoring extremely difficult. This location was originally chosen because flow 
monitoring was possible from the existing United States Geological Survey (USGS) 11108000 
Santa Clara River near Saugus, California, Stream Gauging Station. Currently, the Public Works 
Water Resources Division operates a real-time stream gauging station at the site. The flow 
gauging operation has been subject to shifting river conditions in recent years. The upstream 
tributary area is approximately 411 square miles. This station can be found on Thomas Guide 
page 4550 B-2. 
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2.3 Tributary Site Selection 
 
All six of the tributary monitoring stations (i.e., Project No. 1232 (TS19), PD 669 (TS20), 
Project Nos. 5246 & 74 (TS21), PD 21-Hollypark Drain (TS22), D.D.I. 8 (TS23), and 
Dominguez Channel at 116th Street (TS24)) were established in accordance with the 2001 
Municipal Stormwater Permit. Monitoring began during the 2008–2009 season. The six tributary 
monitoring stations were used to collect water quality data from subwatersheds in the 
Dominguez Channel Watershed Management Area. 
 
2.4 Tributary Monitoring Locations and Drainage Areas 
 
Figure 2-9 is an overview of the study area showing all the tributary monitoring sites. Table 2-1b 
contains the dominant land uses for each site. 
 
Provided below is a description of the six tributary monitoring stations required by the Municipal 
Stormwater Permit for the 2008–2009 Monitoring Season. In order of furthest upstream to 
furthest downstream, stations were identified as TS19, TS20, TS21, TS22, TS23, and TS24. 
Figures 2-10 through 2-15 show the location of each tributary monitoring station. 

Project No. 1232 (TS19) 
Tributary monitoring site Project No. 1232 is located on the northeast corner of Project No. 1232 
and South Main Street, south of Del Amo Boulevard, in the City of Carson. The upstream 
tributary watershed area is approximately 5,203 acres. This station can be found on Thomas 
Guide page 754 C-4. 

PD 669 (TS20) 
Tributary monitoring site PD 669 is located in the south right-of-way of PD 669, on the southeast 
corner of Avalon Boulevard and PD 669, just north of Del Amo Boulevard in the City of Carson. 
The upstream tributary watershed area is approximately 2,197 acres. This station can be found on 
Thomas Guide page 764 E-4. 

Project Nos. 5246 & 74 (TS21) 
Tributary monitoring site Project Nos. 5246 & 74 is located north of Artesia Blvd. (State Route 
91), east of Vermont Avenue, and is accessed from 169th Street to the west right-of-way of 
Project No. 5246 in the City of Los Angeles. The upstream tributary watershed area is 
approximately 1,338 acres. This station can be found on Thomas Guide page 734 B-7. 

PD 21-Hollypark Drain (TS22)  
Tributary monitoring site PD21-Hollypark Drain is located on the northeast corner of 135th Street 
at Dominguez Channel in the City of Gardena. The upstream tributary watershed area is 
approximately 1,656 acres. This station can be found on Thomas Guide page 733 G-2. 

D.D.I. 8 (TS23) 
Tributary monitoring site D.D.I. 8 is located on the northwest corner of Dominguez Channel and 
the easterly prolongation of 132nd Street in the City of Gardena. The upstream tributary 
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watershed area is approximately 1,449 acres. This station can be found on Thomas Guide page 
733 F-2. 

Dominguez Channel at 116th Street (TS24)  
This tributary monitoring site is located at the corner of 116th Street and Isis Avenue in the City 
of Lennox. The upstream tributary watershed area of this site is approximately 2,269 acres. This 
station can be found on Thomas Guide page 703 A-7. 
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3.0 METHODS 
 
This section describes the field and laboratory methods used to implement the 2009–2010 
Monitoring Program. The results of the monitoring requirements are intended for refining the 
SQMP for the reduction of pollutant loads and the protection and enhancement of the beneficial 
uses of the receiving waters in Los Angeles County. The monitoring program was designed to 
address these objectives through the implementation program elements, including core 
monitoring, regional monitoring, and three special studies. 
 
Core monitoring was conducted, including the following: 

 Mass emission monitoring. 

 Water column toxicity monitoring. 

 Tributary monitoring. 

 Shoreline monitoring. 

 Trash monitoring. 

Regional monitoring was conducted, including the following: 
 Estuary sampling. 

 Bioassessment. 

Three special studies were conducted, to comply with the NPDES Permit, including the 
following: 

 New Development Impacts Study in the Santa Clara Watershed (report submitted to 
the Los Angeles RWQCB on April 7, 2008). 

 Peak Discharge Impact Study (completed in June 2005) (executive summary from the 
study was included in Appendix B of the 1994–2005 Integrated Receiving Water 
Impacts Report). 

 BMP Effectiveness Study (completed in the 2006–2007 Monitoring Season). 

The core monitoring program was conducted in compliance with the monitoring requirements set 
forth by the Permit and the SQMP. Emissions from seven watersheds were collected and 
analyzed as part of the 2009–2010 Monitoring Program, including Ballona Creek, Malibu Creek, 
Los Angeles River, Coyote Creek, San Gabriel River, Dominguez Channel, and Santa Clara 
River. Collection and analysis of stormwater runoff (during wet weather conditions) at MES and 
ambient runoff (during dry weather conditions) were performed. Stormwater samples were 
collected during at least three storm events at each MES, and ambient water samples were 
collected at each MES during at least two dry events. Stormwater samples and ambient water 
samples were analyzed for chemical constituents, indicator bacteria, and toxicity to bioassay test 
organisms.  
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3.1 Precipitation and Flow Monitoring 
 
3.1.1 Precipitation Monitoring 
 
Precipitation monitoring was conducted at each MES. A minimum of one automatic tipping 
bucket (intensity measuring) rain gauge was located nearby or within the tributary watershed for 
each MES. In some cases, large watersheds used multiple rain gages to accurately characterize 
the rainfall. The LACFCD operates various automatic rain gauges throughout Los Angeles 
County. Existing gauges near the monitored watersheds were also used in stormwater runoff 
calculations and are essential in developing runoff characteristics for these watersheds.  
 
3.1.2 Flow Monitoring 
 
Flow monitoring equipment was used to trigger the automated samplers because the monitoring 
program requires flow-weighted composites for many constituents. Flows were determined from 
water elevation measurements as described below.  
 
An open channel’s water elevation was measured by the stage monitoring equipment, and the 
flow rate was derived from a previously established site-specific rating table or calculated with 
an equation (e.g., Manning's Equation). The LACFCD uses rating tables generated from open 
channel cross-section analysis and upstream/downstream flow characteristics. The rating tables 
were modified if stream velocity measurements in the field demonstrated that calculated table 
values were incorrect. Previous stormwater flow measurement efforts indicated that all stations 
require multiple storm events to gather the data necessary for calibration of the measurement 
devices. The automatic samplers used pressure transducers as the stage measurement device. 
However, pressure transducers are only accurate as flow measurement devices in open channel 
flow regimes.  
 
 
3.2 Stormwater Monitoring 
 
3.2.1 Wet Weather Sample Collection Methods 
 
Grab sample and composite sample collection methods, defined below, were used during the 
2009–2010 Monitoring Season.  
 
Grab Sample—A grab sample is a discrete, individual sample taken within a short period of 
time, usually less than 15 minutes. This method is used to collect samples for constituents that 
have very short holding times and specific collection or preservation needs. Grab samples were 
analyzed for the following constituents not amenable to composite sampling: 

RB-AR49549



Methods Section 3 
 

 
2009-2010 Annual Stormwater Monitoring Report 3-3 

 

 
Grab Sample Constituents 

Conventional Constituents Indicator Bacteria 

 Oil & grease 
 Total phenols 
 Cyanide 
 Dissolved oxygen (DO) 

 Total coliforms 
 Fecal coliforms 
 Fecal streptococci 
 Fecal enterococci 

 
 
Analytical methods, detection limits, and holding times for these constituents are provided in 
Table 3-1. 
 
Grab samples were collected during the initial portion of the storm event (i.e., on the rising limb 
of the hydrograph), placed on ice, and taken directly to the laboratory. Samples were collected 
from the horizontal and vertical center of the channel if possible and kept clear from 
uncharacteristic floating debris. Because oil and grease and other petroleum hydrocarbons tend 
to float, oil and grease grab samples were collected at the air–water interface unless storm flows 
did not permit. In these cases, grab samples were collected using the automated samplers. 
Bacteria samples were collected in a sterile sample bottle and then placed on ice for transport to 
the laboratory for analysis within six hours of collection.  
 
Composite Sample—A composite sample is a mixed or combined sample created by combining 
a series of discrete samples (aliquots) of specific volume, collected at specific flow–volume 
intervals. Composite sampling is ideally conducted over the duration of the storm or other 
monitoring event. Composite samples were analyzed for the following constituents: 
 

Composite Sample Constituents 
 General 
 Nutrients 
 Metals 
 Semi-volatile organics 
 Base/neutral 

 Chlorinated pesticides 
 Polychlorinated biphenyls 
 Organophosphate 

pesticides 
 Herbicides 

 
Specific composite analytes, analytical methods, detection limits, and holding times for these 
constituents are provided in Table 3-1. 
 
Most flow-weighted composite storm samples were obtained using an automated sampler 
programmed to collect samples at flow-paced intervals. The Santa Clara River Station was not 
automated, so composite samples were obtained by sampling discretely from the river at 20-
minute intervals for the first three hours of the storm, and then the discrete samples were mixed 
in the laboratory in proportion to the measured flow rates (i.e., a flow-weighted composite).  
 
During the storm season, the automated samplers were programmed to start automatically when 
the water level in the channel or storm drain exceeded a minimum predetermined level above 
base flow or prevailing pre-storm flow. This practice was developed based on years of 
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monitoring experience in local watersheds. It was particularly useful when samplers needed to be 
reset to capture storms occurring a little over 24 hours apart and it was not possible to wait for 
flows to return to base flow conditions.  
 
A sample was collected each time a set volume of water had passed the monitoring point; this 
volume is referred to as the pacing volume or trigger volume. Samples were stored in glass 
containers within the sampler. An 8-L minimal sample volume was required to conduct the 
necessary laboratory analyses. The automated sampler was deactivated by field personnel within 
48 hours after the end of each storm event. This technique proved practical for storms occurring 
a little over 24 hours apart. Samples were retrieved from the automated samplers as soon as 
possible to meet laboratory analysis holding time requirements. As samples were collected, 
rainfall and runoff data were logged and stored for transfer to the office. 
 
3.2.2 Dry Weather Sample Collection Methods 
 
Dry weather monitoring, protocols were similar to those used for wet weather monitoring, except 
samples were collected as time-weighted composites over a 24-hour period, and auto samplers 
were programmed to start at a specified time. 
 
3.2.3 Field Quality Assurance / Quality Control 
 
Quality assurance (QA) / quality control (QC) is an essential component of the monitoring 
program. Evaluation of Analytes and QA/QC Specifications for Monitoring Program 
(Woodward-Clyde, 1996) describes the procedures used for bottle labeling, chain-of-custody 
(COC) tracking, sampler equipment checkout and setup, sample collection, field blanks to assess 
field contamination, field duplicate samples, and transportation to the laboratory. An important 
part of the QA/QC plan is the continued education of all field personnel. Field personnel were 
trained from the onset and were informed regarding new or revised stormwater sampling 
techniques on a continual basis. Field personnel also evaluated the field activities required by the 
QA/QC plan, and the plan was updated if necessary. Accurate data were obtained by proper 
monitoring station setup, water sample collection, sample transport, and laboratory analyses. 
 
QA/QC for sampling processes included proper collection of the samples to minimize the 
possibility of contamination. All samples were collected in clean, contaminant-free sample 
bottles. Sampling personnel were trained according to the field sampling standard operating 
procedures (SOPs). Additionally, the field staff was made aware of the significance of the 
project’s detection limits and the requirement to avoid contamination of samples at all times. 
 
3.2.3.1 Field Setup Procedures 

All automated field sampling sites were at fixed locations, with the sampler placed on a public 
road or flood control right-of-way. Following the initial sample collection, field staff prepared 
the sampler to collect subsequent samples (dry weather mode) until the entire set had been 
completed for that site. Manual samples are generally collected by field staff at the time they pre-
program the auto sampler to begin collection at each site. Inspection of visible hoses and cables 
was performed to ensure proper working conditions according to the site design. Inspection of 
the intake tube, pressure transducer, and auxiliary pump was performed during daylight hours in 
normal (i.e., non-storm) conditions. The automated samplers were checked at the beginning of 
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the storm (i.e., during grab sample collection) to ensure proper working condition and to see if 
flow composite samples were being collected properly. Dry weather collection techniques were 
similar for both grab samples and 24-hour composite samples. When a complete set of samples 
had been collected for a given event, the bottles were removed from the sampler and packed with 
ice and foam insulation inside individually marked ice chests. COC forms were completed by 
field staff before transporting the samples to the laboratory. Under no circumstances were 
samples removed from the ice chest during transportation from the field to the laboratory.  
 
3.2.3.2 Bottle Preparation 

A minimum of three sets of bottles were prepared for each monitoring station so that change outs 
could be made quickly between closely occurring storms. Bottle labels included the following 
information: 

 LACFCD’s Field Sample Identification (FSID) number.  
 Station (site) number. 
 Station (site) name.  
 Laboratory analysis requested. 
 Date (written at time of sampling). 

Bottles were cleaned at the laboratory prior to use, labeled, and stored in sets. Each station was 
provided with the same number, type, and size bottles for each rotation, unless special grab 
samples were required. Clean composite sample bottles were placed in the automated sampler 
when samples were collected. This practice ensured readiness for the next storm event. All 
bottles not in use at the time of sampling were stored and were later transported in plastic ice 
chests. Composite sample bottles were limited to a maximum of 2.5 gallons each, to ensure ease 
of handling.  
 
3.2.3.3 Chain-of-Custody Procedure 

COC procedures (Woodward-Clyde, 1996) were used for all samples throughout the collection, 
transport, and analytical process. Samples were considered to be in custody if they were 1) in the 
custodian’s possession or view, 2) retained in a secured place (under lock) with restricted access, 
or 3) placed in a container and secured with an official seal such that the sample could not be 
reached without breaking the seal. COC records, field logbooks, and field tracking forms were 
the principal documents used to identify samples and to document possession. 
 
The COC procedures were initiated during sample collection. A COC record was provided with 
each sample or group of samples. Each person with sample custody signed the form and ensured 
the samples were not left unattended unless properly secured. Documentation of sample handling 
and custody included the following: 

 Bottle label information (i.e., LACFCD’s FSID number, station (site) number, station 
(site) name, laboratory analysis requested, and date (written at time of sample)). 

 Time (written at time of sampling). 

 Number of bottles. 

 Temperature of sample. 
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 Sampler(s), lab and sampler/courier signatures, and time(s) sample(s) changed possession 
(completed upon sample transfer(s)). 

3.3 Laboratory Analyses 
 
The Permit specifies the suite of analyses and associated minimum levels (MLs) for samples 
collected at MES, as detailed in Table 3-1. All the laboratory methods used for analyzing 
stormwater samples are approved by the California Department of Health Services and conform 
to EPA-approved methods.  
 
The Los Angeles County Department of Agricultural Commissioner Weights and Measures 
(ACWM) Environmental Toxicology Laboratory provides water quality laboratory and related 
services to LACFCD. The ACWM Lab is state certified to perform the water quality analyses. 
The ACWM Lab maintains a laboratory analysis program that includes QA/QC protocols 
consistent with the objectives of the monitoring program required by the Permit.  
 
The ACWM subcontracts toxicity testing with Aquatic Bioassay Consulting Laboratories, Inc., 
of Ventura, California. This laboratory is accredited by the State of California’s Environmental 
Laboratory Accreditation Program (ELAP) for Whole Effluent Toxicity of Wastewater testing as 
well as for other types of analyses. 
 
3.3.1 Toxicity Analysis 
 
Toxicity testing was performed on flow-weighted composite samples collected from the MES 
concurrently with the water chemistry analyses. Toxicity testing is an effective tool for assessing 
the potential impact of complex mixtures of unknown pollutants on aquatic life in receiving 
waters. Rather than performing chemical analysis on a sample for a host of compounds 
potentially toxic to aquatic life, toxicity testing provides a direct measure of the toxicity of the 
sample to laboratory test organisms. Interactions among the complex mixture of chemicals and 
physical constituents inherent to environmental samples can lead to additive or antagonistic 
effects, potentially causing an individual compound to become either more or less toxic than it 
would be were it isolated. Although the potential effects of these interactions cannot be derived 
from simple chemical measurements, they are directly accounted for in toxicity tests. If toxicity 
is identified in a given sample, toxicity identification evaluations (TIEs) can be used to help 
characterize and identify constituent(s) responsible for the toxicity. Toxicity testing can provide 
information on both potential short-term (i.e., acute) effects as well as longer-term (i.e., chronic) 
effects.  
 
Toxicity analysis was performed using the following methods: 

 Ceriodaphnia dubia 7-day (chronic) survival and reproduction tests. 
 Strongylocentrotus purpuratus (sea urchin) (chronic) fertilization test. 

The tests were performed using multiple sample concentrations ranging from 0% (N-control) to 
100%, such that the desired toxicity endpoints could be adequately observed. Based on the 
endpoints of reproduction and survival, the no-observed-effect concentrations (NOEC), 
inhibitory concentrations (IC), and effective concentrations (EC) were calculated and reported 
for each test. These tests were conducted under guidelines prescribed in Short-Term Methods for 
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Estimating the Chronic Toxicity of Effluents and Receiving Waters to West Coast Marine and 
Estuarine Organisms (EPA, 1995). Water quality measurements (i.e., temperature, pH, dissolved 
oxygen (DO), hardness, conductivity, and alkalinity) were recorded for each sample at the 
beginning and throughout each test. These measurements were performed to ensure there were 
no large variations in water quality, which can affect the accuracy of the toxicity tests. 
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4.0 RESULTS, ANALYSES, AND RECOMMENDATIONS 
 
This section describes the results and data analysis and includes a discussion of probable 
constituent sources and recommendations for the 2009–2010 Monitoring Program.  
 
4.1 Hydrology – Precipitation and Flow 
 
4.1.1 Analysis of Precipitation and Flow Data and a Discussion of the 

Hydrographs 
 
This subsection discusses the precipitation and flow data and the hydrologic analysis of the 
monitoring area. Precipitation data and hydrographs can be used to address the following 
management question: 

How did the 2009–2010 storm season differ in comparison to previous 
storm seasons? 

This management question is answered in the following two ways:  
1. Figure 4-1 is a comparison of the total monthly rainfall for the 2009–2010 storm season 

and the long-term pattern of rainfall observed in downtown Los Angeles at Station 716, 
Ducommun Street. During the 2009–2010 storm season, October was wetter than the 
139-year average for this month. No rainfall was recorded in November. The rainfall in 
December was approximately the same as the average rainfall for this month for this 
location. Rainfall was above average in January 2010, average in February, and much 
lower than average in March. In general, the seasonal pattern of rainfall was consistent 
with historical records, with highest rainfall occurring from December 2009 through 
February 2010. 

2. Figure 4-2 illustrates that the total annual rainfall during the 2009–2010 storm season in 
downtown Los Angeles. Annual rainfall for this monitoring season was approximately 
10% lower than the 139-year average annual rainfall of 15.5 inches.  

4.1.2 Analysis of Precipitation and Flow Data and a Discussion of the 
Hydrographs 

 
Hydrographs are provided for all monitoring station events for which flow-weighted composite 
samples were collected during the 2009–2010 Monitoring Season (Appendix A). Each 
hydrograph includes the known times of the first and last composite sample aliquot collection, 
sample volume interval, runoff volume, and percent of storm sampled. A summary of the 
hydrologic data for the MES is provided in Table 4-1. 
 
The hydrographs and composite sampling start and end times can be used to address the 
following management question: 
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What percentage and what portion of the storm event were sampled? 

This question is answered by examining the hydrographs (Appendix A). Each hydrograph 
contains the percent of the storm that was sampled and the first and last composite samples, 
which provides a visual representation of the sampled portion of the storm, in most cases. 
 
To the extent possible, the initial portion of the event was sampled, rather than the tailing end of 
the hydrographs. In most cases, 100% of the monitored storms were captured, suggesting that the 
water quality results are an accurate representation of the storm events.  
 
 
4.2 Stormwater Quality 
 
4.2.1 Comparison to Water Quality Objectives 
 
The LACFCD met the requirement to compare results to applicable water quality standards by 
evaluating and compiling a list of applicable numeric water quality objectives and by comparing 
results measured to the applicable objectives. The number of wet weather and dry weather 
sampling events at each of the MES and tributary stations is summarized in tables 4-2.1 and 4-
2.2, respectively. The number of sampling events where toxicity was assessed is summarized by 
site in Table 4-3. 
 
This subsection addresses the following key management question: 

What constituents are measured at concentrations that do not meet water quality 
objectives? 

Water quality standards consist of defined beneficial uses of water, and numeric or narrative 
water quality objectives used to evaluate whether beneficial uses are protected. Numeric water 
quality objectives are expressed in the following terms: 

 Magnitude – Defined as the threshold concentration at which beneficial uses are 
threatened or impaired. 

 Frequency – Defined as the number of exceedances of threshold concentrations in a given 
time period that indicates impairment. 

 Duration – Defined as the length of time the ecosystem is exposed to concentrations 
above the threshold. 

 
All analyses that compare measurements to objectives consider the magnitude. Aquatic life 
objectives established in the CTR also allow an exceedance frequency of no more than once 
every three years (EPA, 2000). Human-health-based objectives, such as mercury in the CTR or 
maximum contaminant levels (MCLs) cited in the Basin Plan, do not specify an exceedance 
frequency. 
 
The duration for many aquatic life objectives (e.g., WARM and COLD) is usually expressed as 
acute (i.e., one-hour exposure) or chronic (i.e., four-day exposure). Some objectives (e.g., 
ammonia) are expressed as 30-day averages, or other averaging periods. Some objectives (e.g., 
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human health criteria in the CTR) are expressed as instantaneous thresholds. For this assessment, 
all analyses performed were based on 24-hour composite samples or instantaneous grab samples. 
Therefore, only comparisons to acute water quality objectives were made.  
 
Two categories of water quality objectives were identified (i.e., Category 1 and Category 2). 
Category 1 water quality objectives (see table below) are those for which there is no uncertainty 
regarding the applicable objectives or the implementation with respect to frequency and duration. 
Category 2 water quality objectives are those for which there is uncertainty regarding the 
applicability of the beneficial use (e.g., the conditional use of municipal water supply), or there is 
uncertainty regarding implementation of the objective (e.g., four-day averaging periods). 
 
In the table below, numeric objectives listed as ranges are calculated values based on site-
specific conditions. Ammonia concentrations were calculated using measured pH and Table 3-1 
(COLD) and Table 3-2 (WARM) of the Basin Plan, assuming a temperature of 25°C (for COLD) 
and 20°C (for WARM). Dissolved metals concentrations were calculated using measure hardness 
and procedures set forth in the CTR.  
 
Some constituents have water quality objectives based on municipal water supply (MUN), which 
is a conditional beneficial use in all monitored watersheds. For this reason, the water quality 
objectives applicable to MUN are included in Category 2 and were not used to compare against 
monitoring results from stormwater and urban runoff discharges.  
 
Some constituents have chronic water quality objectives, which are based on four-day average 
exposures. Each measurement of this program is either based on a grab sample or a 24-hour 
composite sample. Therefore, chronic objectives are also included in Category 2 and are not used 
for comparison of monitoring data to water quality objectives. 
 

Category 1 Water Quality Objectives at Mass Emission Stations 
 

Constituent Units 

Water 
Quality 

Objective 
Source 

Station ID 

S01 S02 S10 S13 S14 S28 S29 

4-4'-DDT µg/L CTR 1.1 1.1 1.1 1.1 1.1 1.1 1.1 
Aldrin µg/L CTR 3 3 3 3 3 3 3 
Chloride mg/L Basin Plan NA 500 150 NA 150 NA 100 
Cyanide mg/L CTR 0.022 0.022 0.022 0.022 0.022 0.022 0.022
Dissolved arsenic µg/L CTR 340 340 340 340 340 340 340 
DO mg/L Basin Plan 5 5 5 5 5 5 5 
Endrin µg/L CTR 0.086 0.086 0.086 0.086 0.086 0.086 0.086

Fecal coliforms MPN/ 
100mL Basin Plan 4,000 400 400 400 400 4,000 400 

gamma-BHC 
(lindane) µg/L CTR 0.95 0.95 0.95 0.95 0.95 0.95 0.95 

Heptachlor µg/L CTR 0.52 0.52 0.52 0.52 0.52 0.52 0.52 
Heptachlor epoxide µg/L CTR 0.52 0.52 0.52 0.52 0.52 0.52 0.52 
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Constituent Units 

Water 
Quality 

Objective 
Source 

Station ID 

S01 S02 S10 S13 S14 S28 S29 

Nitrate (NO3) mg/L Basin Plan 45 45 45 45 45 45 45 
Nitrate-N mg/L Basin Plan 10 10 10 10 10 10 10 
Nitrite-N mg/L Basin Plan 1 1 1 1 1 1 1 

pH pH units Basin Plan 6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

Sulfate mg/L Basin Plan NA 500 350 NA 300 NA 300 
Total dissolved 
solids (TDS) mg/L Basin Plan NA 2,000 1,500 NA 750 NA 1,000

Toxaphene µg/L CTR 0.73 0.73 0.73 0.73 NA 0.73 0.73 
MPN = most probable number 
NA = not applicable 
 

Category 1 Water Quality Standards at Tributary Stations 
 

Constituent Units 

Water 
Quality 

Objective 
Source 

Station ID 

TS19 TS20 TS21 TS22 TS23 TS24 

4-4'-DDT µg/L CTR 1.1 1.1 1.1 1.1 1.1 1.1 
Aldrin µg/L CTR 3 3 3 3 3 3 
Chloride mg/L Basin Plan NA NA NA NA NA NA 
Cyanide mg/L CTR 0.022 0.022 0.022 0.022 0.022 0.022
Dissolved arsenic µg/L CTR 340 340 340 340 340 340 
DO mg/L Basin Plan 5 5 5 5 5 5 
Endrin µg/L CTR 0.086 0.086 0.086 0.086 0.086 0.086
Fecal coliforms MPN/100mL Basin Plan 4,000 4,000 4,000 4,000 4,000 4,000
gamma-BHC 
(lindane) µg/L CTR 0.95 0.95 0.95 0.95 0.95 0.95 

Heptachlor µg/L CTR 0.52 0.52 0.52 0.52 0.52 0.52 
Heptachlor epoxide µg/L CTR 0.52 0.52 0.52 0.52 0.52 0.52 
Nitrate (NO3) mg/L Basin Plan 45 45 45 45 45 45 
Nitrate-N mg/L Basin Plan 10 10 10 10 10 10 
Nitrite-N mg/L Basin Plan 1 1 1 1 1 1 

pH pH units Basin Plan 6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

Toxaphene µg/L CTR 0.73 0.73 0.73 0.73 0.73 0.73 
 
This subsection summarizes the constituents that did not meet Category 1 water quality 
objectives at MES sampled during the 2009–2010 Monitoring Program. Results are grouped by 
wet weather or dry weather and by watershed. Specific results are available in Appendix B for all 
stations and sampling events.  
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A suspension of the fecal coliform water quality objective is applied in some urban watersheds 
during wet weather storm events greater than 0.5 inch over 24 hours as detailed in the Basin Plan 
Amendment – Resolution No. 2003-010 (High Flow Suspension of Recreational Uses), adopted 
November 2, 2004. Details on the amendment can be found at the SWRCB website (SWRCB, 
2003). 
 
The storm events to which the suspension applied in 2009–2010 are identified in the exceedance 
summary for each drainage. Measurements above the fecal coliform water quality objective were 
not highlighted for those events. At times, fecal coliform concentrations did not meet water 
quality objectives during wet weather in some of the less developed watersheds or during dry 
weather in highly urbanized watersheds as well as in some less developed watersheds. 
 
When water quality objectives were not met, qualifiers provided by the analytical laboratory are 
identified. The following laboratory analytical qualifiers are noted on data review: 

 Detected not quantified (DNQ). 
 Not detected (ND). 
 Quantity not sufficient (QNS). 

Values reported as ND are below the method detection limit (MDL). Values reported with the 
qualifier of DNQ indicate that the result was between the MDL and the reporting limit (RL). 
Results reported with the qualifier of QNS indicate that the sample volume was not of sufficient 
size to complete the analysis. In this analysis, reported values higher than the water quality 
objective are not discounted based on the three qualifiers above. Rather, the qualifiers are 
provided so that decision-makers can understand the reliability of data used to assess any 
impairment and can identify whether improved analytical methods are warranted. 
 
A summary of the water quality monitoring data is presented in Table 4-4 and Table 4-5 for the 
MES and tributary stations, respectively. Figures 4-3.1 through 4-6.6 provide a graphical 
summary of water quality data for all MES and tributary stations, respectively. Wet weather 
monitoring data are shown on figures 4-3.1 through 4-4.6, and dry weather monitoring data are 
shown on figures 4-5.1 through 4-6.6. For each site, the constituents are represented as the ratio 
of the concentration measured during the monitoring event to the applicable water quality 
objective. For instance, if the total dissolved solids (TDS) concentration for a given storm was 
2,000 mg/L and the water quality objective was 2,000 mg/L at that location, then the ratio would 
be 1 on the graph. 
 
Water quality objectives for indicator bacteria are based on the recreational (REC) beneficial use 
designation at each station. The REC-1 water quality objective (water contact recreation – full 
immersion) for fecal coliforms is 400 MPN/100mL and the REC-2 water quality objective (non-
contact recreation) is 4,000 MPN/100 mL. The recreational beneficial use varies by site among 
the watersheds monitored, as summarized in the table below. 
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Summary of REC-1 and REC-2 Beneficial Uses and Applicable Fecal Coliform Water 

Quality Objectives 
 

Station 
ID Station Name REC-1 REC-2

Applicable Fecal 
Coliform WQO 
(MPN/100 mL) 

S01 Ballona Creek  X             4,000 
S02 Malibu Creek X                 400 
S10 Los Angeles River X                 400 
S13 Coyote Creek X                 400 
S14 San Gabriel River X                 400 
S28 Dominguez Channel  X             4,000 
S29 Santa Clara River X                 400 
TS19 Project No. 1232  X             4,000 
TS20 PD 669  X             4,000 
TS21 Project Nos. 5246 & 74  X             4,000 
TS22 PD 21 - Hollypark Drain  X             4,000 
TS23 D.D.I. 8  X             4,000 
TS24 Dominguez Channel at 116'th St.  X             4,000 

 
 
4.2.2 Mass Emission Stations During Wet Weather 
 
4.2.2.1 Ballona Creek (S01) 

A summary of constituents that did not meet Category 1 water quality objectives at the Ballona 
Creek MES (Ballona Creek) during the 2009–2010 Wet Weather Monitoring Season is presented 
in Table 4-4.1 and Figure 4-3.1.  
 
During wet weather high-flow periods, Ballona Creek is subject to a suspension of the REC-2 
beneficial use (i.e., non-contact recreation). Due to this suspension, fecal coliform concentrations  
above 4,000 MPN/100 mL are not highlighted for events 2009–10Event13, 2009–10Event15, 
2009–10Event16, 2009–10Event19, 2009–10Event21, 2009–10Event24, and 2009–10Event 32. 
Based on this assessment, all of the wet weather events met the fecal coliform water quality 
objective. 
 
Dissolved copper concentrations were above the hardness-based water quality objective during 
two of the four monitored wet weather storm events at Ballona Creek (Figure 4-3.1). Dissolved 
copper concentrations at Ballona Creek varied moderately, ranging from 8.77–19.6 μg/L, 
whereas hardness varied widely, ranging from 50–1260 mg/L. Dissolved copper concentrations 
did not meet site-specific water quality objectives during the two storm events (i.e., 2009–
10Event16 and 2009–10Event19) that had the lowest hardness values.  
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during one 
of the four monitored storm events at Ballona Creek (Table 4-4.1). The water sample collected 
during 2009–10Event15 had a pH value of 6.42, which was slightly below the water quality 
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objective of between 6.5 and 8.5 pH units. The measured pH was slightly acidic during each of 
the storm events, ranging from 6.42–7.03 pH units. 
 
Nitrite did not meet the water quality objective of 1.0 mg/L for one of the four monitored storm 
events in Ballona Creek during the 2009–2010 Wet Weather Monitoring Season (Table 4-4.1). 
The water sample collected during 2009–10Event15 had a nitrite concentration of 1.17 mg/L, 
which was slightly above the water quality objective.  
 
All other Category 1 water quality objectives in Ballona Creek were met during the 2009–2010 
Wet Weather Monitoring Season. 
 
4.2.2.2 Malibu Creek (S02) 

A summary of constituents that did not meet Category 1 water quality objectives at the Malibu 
Creek MES (Malibu Creek) during the 2009–2010 Wet Weather Monitoring Season is presented 
in Table 4-4.2 and Figure 4-3.2.  
 
Fecal coliform bacteria concentrations were above the applicable water quality objective (i.e., 
400 MPN/100 mL) during two of the four sampled storm events in Malibu Creek (Figure 4-3.2). 
Malibu Creek is not subject to the wet weather suspension of the REC-1 beneficial use.  
 
Sulfate did not meet the watershed-specific water quality objective of 500 mg/L in two of the 
four wet weather events sampled in Malibu Creek. Sulfate ranged from 360–800 mg/L over the 
four storm events and was measured above the water quality objective during 2009–10Event13 
and 2009–10Event15.  
 
All other Category 1 water quality objectives in Malibu Creek were met during the 2009–2010 
Wet Weather Monitoring Season. 
 
4.2.2.3 Los Angeles River (S10) 

A summary of constituents that did not meet Category 1 water quality objectives at the Los 
Angeles River MES (Los Angeles River) during the 2009–2010 Wet Weather Monitoring Season 
is presented in Table 4-4.3 and Figure 4-3.3.  
 
During wet weather high flow periods, Los Angeles River is subject to a suspension of the REC-
1 beneficial use (i.e., water contact recreation – full immersion). Due to this suspension, fecal 
coliform concentrations above 400 MPN/100 mL are not highlighted for events 2009–
10Event19, 2009–10Event21, 2009–10Event24, and 2009–10Event32. Based on this assessment, 
two of the four wet weather events did not meet the fecal coliform water quality objective. 
 
Dissolved copper concentrations were above the hardness-based water quality objective during 
two of the four monitored wet weather storm events at Los Angeles River (Figure 4-3.3). 
Dissolved copper concentrations varied moderately, ranging from 6.06–15.6 μg/L, whereas 
hardness ranged from 50–90 mg/L.  
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during one 
of the four monitored storm events at Los Angeles River (Table 4-4.3). The water sample 
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collected during 2009–10Event15 had a pH value of 6.41, which was slightly outside of the 
water quality objective range.  
 
All other Category 1 water quality objectives in Los Angeles River were met during the 2009–
2010 Wet Weather Monitoring Season. 
 
4.2.2.4 Coyote Creek (S13) 

A summary of constituents that did not meet Category 1 water quality objectives at the Coyote 
Creek MES during the 2009–2010 Wet Weather Monitoring Season is presented in Table 4-4.4 
and Figure 4-3.4.  
 
During wet weather high flow periods, Coyote Creek is subject to a suspension of the REC-1 
beneficial use (i.e., water contact recreation – full immersion). Due to this suspension, fecal 
coliform concentrations  above 400 MPN/100 mL are not highlighted for events 2009–
10Event13, 2009–10Event15, 2009–10Event16, 2009–10Event19, 2009–10Event21, 2009–
10Event22, and 2009–10Event32. Based on this assessment, all of the wet weather events met 
the fecal coliform water quality objective. 
 
The dissolved copper concentration was above the hardness-based water quality objective during 
one of the four monitored wet weather storm events at Coyote Creek (Figure 4-3.4). Dissolved 
copper concentrations varied moderately, ranging from 4.37–10.8 μg/L, whereas hardness 
ranged from 40–110 mg/L.  
 
All other Category 1 water quality objectives in Coyote Creek were met during the 2009–2010 
Wet Weather Monitoring Season. 
 
4.2.2.5 San Gabriel River (S14) 

A summary of constituents that did not meet Category 1 water quality objectives at the San 
Gabriel River MES during the 2009–2010 Wet Weather Monitoring Season is presented in Table 
4-4.5 and Figure 4-3.5.  
 
During wet weather high flow periods, San Gabriel River is subject to a suspension of the REC-1 
beneficial use (i.e., water contact recreation – full immersion). Due to this suspension, fecal 
coliform concentrations above 400 MPN/100 mL are not highlighted for events 2009–
10Event13, 2009–10Event15, 2009–10Event16, 2009–10Event19, 2009–10Event21, 2009–
10Event22, 2009–10Event24, 2009–10Event26, and 2009–10Event32. Based on this assessment, 
all of the wet weather events met the fecal coliform water quality objective. 
 
The dissolved zinc concentration was above the hardness-based water quality objective during 
one of the four monitored wet weather storm events at San Gabriel River (Figure 4-3.5). 
Dissolved zinc concentrations ranged from 28.3–44.6 μg/L, and hardness ranged from 30–160 
mg/L. The storm event that had the lowest hardness value (2009–10Event19) did not meet the 
water quality objective for dissolved zinc.  
 
All other Category 1 water quality objectives in San Gabriel River were met during the 2009–
2010 Wet Weather Monitoring Season. 
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4.2.2.6 Dominguez Channel (S28) 

A summary of constituents that did not meet Category 1 water quality objectives at the 
Dominguez Channel MES during the 2009–2010 Wet Weather Monitoring Season is presented 
in Table 4-4.6 and Figure 4-3.6.  
 
During wet weather high flow periods, Dominguez Channel is subject to a suspension of the 
REC-2 beneficial use (i.e., non-contact recreation). Due to this suspension, fecal coliform 
concentrations above 4,000 MPN/100 mL are not highlighted for events 2009–10Event13, 2009–
10Event15, 2009–10Event16, 2009–10Event19, 2009–10Event21, 2009–10Event24, and 2009–
10Event32. Based on this assessment, all of the wet weather events met the fecal coliform water 
quality objective. 
 
The dissolved copper concentration was above the hardness-based water quality objective during 
each of the four monitored wet weather storm events at Dominguez Channel (Figure 4-3.6). 
Dissolved copper concentrations varied moderately, ranging from 11.0–21.4 μg/L, whereas 
hardness ranged from 30–70 mg/L.  
 
The dissolved zinc concentration was above the hardness-based water quality objective during 
each of the four monitored wet weather storm events at Dominguez Channel (Figure 4-3.6). 
Dissolved zinc concentrations ranged from 98.2–121 μg/L. 
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during two 
of the four monitored storm events at Dominguez Channel (Table 4-4.6). The water samples 
collected during 2009–10Event15 and 2009–10Event16 had pH values of 6.35 and 6.48, 
respectively, which were outside of the water quality objective range.  
 
All other Category 1 water quality objectives in Dominguez Channel were met during the 2009–
2010 Wet Weather Monitoring Season. 
 
4.2.2.7 Santa Clara River (S29) 

A summary of constituents that did not meet Category 1 water quality objectives at the Santa 
Clara River MES during the 2009–2010 Wet Weather Monitoring Season is presented in Table 
4-4.7 and Figure 4-3.7.  
 
Fecal coliform bacteria concentrations were above the applicable water quality objective (i.e., 
400 MPN/100 mL) during each of the four sampled storm events in Santa Clara River (Figure 4-
3.7). Santa Clara River is not subject to the wet weather suspension of the REC-1 beneficial use.  
 
All other Category 1 water quality objectives in Santa Clara River were met during the 2009–
2010 Wet Weather Monitoring Season. 
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4.2.3 Tributary Stations During Wet Weather 
 
4.2.3.1 Project No. 1232 (TS19) 

A summary of the constituents that did not meet Category 1 water quality objectives at the 
Project No. 1232 Tributary Station (TS19) during the 2009–2010 Wet Weather Monitoring 
Season is presented in Table 4-5.1 and Figure 4-4.1.  
 
During wet weather high flow periods, Dominguez Channel tributaries are subject to a 
suspension of the REC-1 beneficial use (i.e., water contact recreation – full immersion) and 
REC-2 beneficial use (i.e., non-contact water recreation) in accordance with the “tributary rule” 
of the Basin Plan. Based on this assessment, all of the wet weather events met the fecal coliform 
water quality objective. 
 
The dissolved copper concentration was above the hardness-based water quality objective during 
three of the five monitored wet weather storm events at Project No. 1232 (Figure 4-4.1). 
Dissolved copper concentrations ranged from 7.78–17.2 μg/L, and hardness ranged from 50–210 
mg/L. Dissolved copper concentrations at Project No. 1232 were comparable to those measured 
in Dominguez Channel. 
 
The dissolved zinc concentration was above the hardness-based water quality objective during 
four of the five monitored wet weather storm events at Project No. 1232 (Figure 4-4.1). 
Dissolved zinc concentrations ranged from 81.1–175 μg/L. Dissolved zinc concentrations at 
Project No. 1232 were comparable to those measured in Dominguez Channel. 
 
All other Category 1 water quality objectives at Project No. 1232 were met during the 2009–
2010 Wet Weather Monitoring Season. 
 
4.2.3.2 PD 669 (TS20) 

A summary of the constituents that did not meet Category 1 water quality objectives at the PD 
669 Tributary Station (TS20) during the 2009–2010 Wet Weather Monitoring Season is 
presented in Table 4-5.2 and Figure 4-4.2.  
 
During wet weather high flow periods, Dominguez Channel tributaries are subject to a 
suspension of the REC-1 beneficial use (i.e., water contact recreation – full immersion) and 
REC-2 beneficial use (i.e., non-contact water recreation) in accordance with the “tributary rule” 
of the Basin Plan. Based on this assessment, all of the wet weather events met the fecal coliform 
water quality objective. 
 
The dissolved copper concentration was above the hardness-based water quality objective during 
one of the five monitored wet weather storm events at PD 669 (Figure 4-4.2). Dissolved copper 
concentrations ranged from 5.09–15.7 μg/L, and hardness ranged from 50–390 mg/L. Generally, 
dissolved copper concentrations at PD 669 were slightly lower than those measured in 
Dominguez Channel. 
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The dissolved zinc concentration was above the hardness-based water quality objective during 
one of the five monitored wet weather storm events at PD 669 (Figure 4-4.2). Dissolved zinc 
concentrations ranged from 44.3–140 μg/L and were comparable to those measured in 
Dominguez Channel. 
 
4.2.3.3 Project Nos. 5246 & 74 (TS21) 

A summary of the constituents that did not meet Category 1 water quality objectives at the 
Project Nos. 5246 and 74 Tributary Station (TS21) during the 2009–2010 Wet Weather 
Monitoring Season is presented in Table 4-5.3 and Figure 4-4.3.  
 
During wet weather high flow periods, Dominguez Channel tributaries are subject to a 
suspension of the REC-1 beneficial use (i.e., water contact recreation – full immersion) and 
REC-2 beneficial use (i.e., non-contact water recreation) in accordance with the “tributary rule” 
of the Basin Plan. Based on this assessment, all of the wet weather events met the fecal coliform 
water quality objective. 
 
The dissolved copper concentration was above the hardness-based water quality objective during 
each of the five monitored wet weather storm events at Project Nos. 5246 and 74 (Figure 4-4.3). 
Dissolved copper concentrations ranged from 11.3–21.4 μg/L, and hardness ranged from 30–80 
mg/L. Dissolved copper concentrations at Project No. 1232 were comparable to those measured 
in Dominguez Channel. 
 
The dissolved zinc concentration was above the hardness-based water quality objective during 
four of the five monitored wet weather storm events at Project Nos. 5246 and 74 (Figure 4-4.3). 
Dissolved zinc concentrations ranged from 62.3–163 μg/L. Dissolved zinc concentrations at 
Project No. 1232 were comparable to those measured in Dominguez Channel. 
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during one 
of five monitored storm events at Project Nos. 5246 and 74 (Table 4-5.3). The water sample 
collected during 2009–10Event15 had a pH value of 6.47, which was slightly below the lower 
limit of the water quality objective range.  
 
All other Category 1 water quality objectives at Project Nos. 5246 and 74 were met during the 
2009–2010 Wet Weather Monitoring Season. 
 
4.2.3.4 PD 21-Hollypark Drain (TS22) 

A summary of the constituents that did not meet Category 1 water quality objectives at the PD 
21-Hollypark Drain Tributary Station (TS22) during the 2009–2010 Wet Weather Monitoring 
Season is presented in Table 4-5.4 and Figure 4-4.4.  
 
During wet weather high flow periods, Dominguez Channel tributaries are subject to a 
suspension of the REC-1 beneficial use (i.e., water contact recreation – full immersion) and 
REC-2 beneficial use (i.e., non-contact water recreation) in accordance with the “tributary rule” 
of the Basin Plan. Based on this assessment, all of the wet weather events met the fecal coliform 
water quality objective. 
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The dissolved copper concentration was above the hardness-based water quality objective during 
three of the five monitored wet weather storm events at PD 21-Hollypark Drain (Figure 4-4.4). 
Dissolved copper concentrations ranged from 6.07–11.4 μg/L, and hardness ranged from 40–120 
mg/L. Dissolved copper concentrations at PD 21-Hollypark Drain were somewhat lower than 
those measured in Dominguez Channel. 
 
The dissolved zinc concentration was above the hardness-based water quality objective during 
three of the five monitored wet weather storm events at PD 21-Hollypark Drain (Figure 4-4.4). 
Dissolved zinc concentrations ranged from 34.8–105 μg/L. Generally, dissolved zinc 
concentrations at PD 21-Hollypark Drain were slightly lower than those measured in Dominguez 
Channel. 
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during one 
of five monitored storm events at PD 21-Hollypark Drain (Table 4-5.4). The water sample 
collected during 2009–10Event15 had a pH value of 6.39, which was slightly below the lower 
limit of the water quality objective range.  
 
The cyanide concentration was above the water quality objective during one the five monitored 
wet weather storm events at PD 21-Hollypark Drain. All other Category 1 water quality 
objectives at PD 21-Hollypark Drain were met during the 2009–2010 Wet Weather Monitoring 
Season. 
 
4.2.3.5 D.D.I. 8 (TS23) 

A summary of the constituents that did not meet Category 1 water quality objectives at the D.D.I. 
8 Tributary Station (TS23) during the 2009–2010 Wet Weather Monitoring Season is presented 
in Table 4-5.5 and Figure 4-4.5.  
 
During wet weather high flow periods, Dominguez Channel tributaries are subject to a 
suspension of the REC-1 beneficial use (i.e., water contact recreation – full immersion) and 
REC-2 beneficial use (i.e., non-contact water recreation) in accordance with the “tributary rule” 
of the Basin Plan. Based on this assessment, all of the wet weather events met the fecal coliform 
water quality objective. 
 
The dissolved copper concentration was above the hardness-based water quality objective during 
each of the five monitored wet weather storm events at D.D.I. 8 (Figure 4-4.5). Dissolved copper 
concentrations ranged from 11.3–35.8 μg/L, and hardness ranged from 20–60 mg/L. Dissolved 
copper concentrations at D.D.I. 8 were slightly or moderately higher than those measured in 
Dominguez Channel.  
 
The dissolved zinc concentration was above the hardness-based water quality objective during 
each of the five monitored wet weather storm events at D.D.I. 8 (Figure 4-4.5). Dissolved zinc 
concentrations ranged from 94.4–278 μg/L. Generally, dissolved zinc concentrations at D.D.I. 8 
were slightly or moderately higher than those measured in Dominguez Channel. 
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during one 
of five monitored storm events at D.D.I. 8 (Table 4-5.5). The water sample collected during 
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2009–10Event15 had a pH value of 6.28, which was slightly below the lower limit of the water 
quality objective range.  
 
All other Category 1 water quality objectives at D.D.I. 8 were met during the 2009–2010 Wet 
Weather Monitoring Season. 
 
4.2.3.6 Dominguez Channel at 116th Street (TS24) 

A summary of the constituents that did not meet Category 1 water quality objectives at the 
Dominguez Channel at 116th Street Tributary Station (TS24) during the 2009–2010 Wet Weather 
Monitoring Season is presented in Table 4-5.6 and Figure 4-4.6.  
 
During wet weather high flow periods, Dominguez Channel and its tributaries are subject to a 
suspension of the REC-1 beneficial use (i.e., water contact recreation – full immersion) and 
REC-2 beneficial use (i.e., non-contact water recreation) in accordance with the “tributary rule” 
of the Basin Plan. Based on this assessment, all of the wet weather events met the fecal coliform 
water quality objective. 
 
The dissolved copper concentration was above the hardness-based water quality objective during 
each of the five monitored wet weather storm events at Dominguez Channel at 116th Street 
(Figure 4-4.6). Dissolved copper concentrations ranged from 13.7–80.6 μg/L, and hardness 
ranged from 20–60 mg/L. Dissolved copper concentrations at Dominguez Channel at 116th Street 
were substantially higher than those measured in Dominguez Channel.  
 
The dissolved zinc concentration was above the hardness-based water quality objective during 
three of the five monitored wet weather storm events at Dominguez Channel at 116th Street 
(Figure 4-4.6). Dissolved zinc concentrations ranged from 63.5–501 μg/L. Generally, dissolved 
zinc concentrations at Dominguez Channel at 116th Street were several times higher than those 
measured in Dominguez Channel. 
 
All other Category 1 water quality objectives at Dominguez Channel at 116th Street were met 
during the 2009–2010 Wet Weather Monitoring Season. 
 
4.2.4 Mass Emission Stations During Dry Weather 
 
4.2.4.1 Ballona Creek (S01) 

A summary of constituents that did not meet Category 1 water quality objectives at the Ballona 
Creek MES during the 2009–2010 Dry Weather Monitoring Season is presented in Table 4-4.1 
and Figure 4-5.1 
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during two 
of the four dry weather monitoring events at Ballona Creek (Figure 4-5.1). The water samples 
collected during 2009–10Event12 and 2009–10Event28 had pH values of 8.51 and 8.66, 
respectively, which were outside of the water quality objective range.  
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4.2.4.2 Malibu Creek (S02) 

A summary of constituents that did not meet Category 1 water quality objectives at the Malibu 
Creek MES during the 2009–2010 Dry Weather Monitoring Season is presented in Table 4-4.2 
and Figure 4.5.2.  
 
Sulfate did not meet the water quality objective during two of the four monitored dry weather 
events in Malibu Creek (Figure 4-5.2). Sulfate concentrations ranged from 401–749 mg/L over 
the four events. The sulfate concentrations of 712–749 mg/L during 2009–10Event02 and 2009–
10Event12 were above the 500 mg/L water quality objective. 
 
TDS did not meet the applicable water quality objective in one of the four dry weather events in 
Malibu Creek (Figure 4-5.2). The sulfate concentration during 2009–10Event02 was slightly 
above the 2000 mg/L water quality objective. 
 
4.2.4.3 Los Angeles River (S10) 

A summary of constituents that did not meet Category 1 water quality objectives at the Los 
Angeles River MES during the 2009–2010 Dry Weather Monitoring Season is presented in 
Table 4-4.3 and Figure 4-5.3.  
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during two 
of the four dry weather monitoring events at Los Angeles River (Table 4-5.3). The water samples 
collected during 2009–10Event02, 2009–10Event14, and 2009–10Event28 had pH values of 
9.25, 8.54, and 9.45, respectively, which were outside of the water quality objective range.  
 
The cyanide concentration was above the water quality objective during one of four wet weather 
monitoring events. 
 
4.2.4.4 Coyote Creek (S13) 

A summary of constituents that did not meet Category 1 water quality objectives at the Coyote 
Creek MES during the 2009–2010 Dry Weather Monitoring Season is presented in Table 4-4.4 
and Figure 4-5.4.  
 
Fecal coliform bacteria concentrations were above the applicable water quality objective (i.e., 
400 MPN/100 mL) during three of the four sampled storm events in Coyote Creek (Figure 4-
5.4). Fecal coliform concentrations ranged from 300–9,000 MPN/100 mL. 
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during one 
of the four dry weather monitoring events at Coyote Creek (Table 4-4.4). The water sample 
collected during 2009–10Event28 had a pH value of 8.58, which was outside of the water quality 
objective range.  
 
The cyanide concentration was above the water quality objective during one of four wet weather 
monitoring events. 
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4.2.4.5 San Gabriel River (S14) 

A summary of constituents that did not meet Category 1 water quality objectives at the San 
Gabriel River MES during the 2009–2010 Dry Weather Monitoring Season is presented in Table 
4-4.5 and Figure 4-5.5.  
 
Fecal coliform bacteria concentrations were above the applicable water quality objective (i.e., 
400 MPN/100 mL) during two of the four sampled storm events in San Gabriel River (Figure 4-
5.5). Fecal coliform concentrations ranged from 230–800 MPN/100 mL. 
 
The Basin Plan chloride water quality objective of 150 mg/L was not met during one of the four 
dry weather events monitored (Figure 4-5.5). The chloride concentration was 161 mg/L during 
2009–10Event12. 
 
Sulfate did not meet the water quality objective during one of the four monitored dry weather 
events in San Gabriel River (Figure 4-5.5). Sulfate concentrations ranged from 117–443 mg/L 
over the four events. The sulfate concentrations of 443 mg/L during 2009–10Event02 was above 
the 300 mg/L water quality objective. 
 
The cyanide concentration was above the water quality objective during one of four wet weather 
monitoring events. 
 
4.2.4.6 Dominguez Channel (S28) 

A summary of constituents that did not meet Category 1 water quality objectives at the 
Dominguez Channel MES during the 2009–2010 Dry Weather Monitoring Season is presented in 
Table 4-4.6 and Figure 4-5.6.  
 
The fecal coliform bacteria concentration was above the applicable water quality objective (i.e., 
400 MPN/100 mL) during one of the four sampled storm events in Dominguez Channel (Figure 
4-5.6). Fecal coliform concentrations ranged from 300–13,000 MPN/100 mL over the four 
events. 
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during one 
of the four dry weather monitoring events at Dominguez Channel (Table 4-4.6). The water 
samples collected during 2009–10Event12 and 2009–10Event28 had pH values of 8.59 and 8.83, 
respectively, which were outside of the water quality objective range.  
 
4.2.4.7 Santa Clara River (S29) 

A summary of constituents that did not meet Category 1 water quality objectives at the Santa 
Clara River MES during the 2009–2010 Dry Weather Monitoring Season is presented in Table 4-
4.7 and Figure 4-5.7.  
 
The fecal coliform bacteria concentration was above the applicable water quality objective (i.e., 
400 MPN/100 mL) during one of the four sampled storm events in Santa Clara River (Figure 4-
5.7). Fecal coliform concentrations ranged from less than 20–2,400 MPN/100 mL over the four 
events. 
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The chloride concentration was above the applicable water quality objective during three of four 
wet weather monitoring events. 
 
4.2.5 Tributary Stations during Dry Weather 
 
4.2.5.1 Project No. 1232 (TS19) 

A summary of the constituents that did not meet Category 1 water quality objectives at Project 
No. 1232 Tributary Station (TS24) during the 2009–2010 Dry Weather Monitoring Season is 
presented in Table 4-5.1 and Figure 4-6.1.  
 
The fecal coliform bacteria concentration was above the applicable water quality objective (i.e., 
4,000 MPN/100 mL) during one of the four sampled storm events in Project No. 1232 (Figure 4-
6.1). Fecal coliform concentrations ranged from 230–900,000 MPN/100 mL over the four events. 
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during two 
of the four dry weather monitoring events at Project No. 1232 (Table 4-5.1). The water samples 
collected during 2009–10Event14 and 2009–10Event28 had pH values of 8.84 and 8.91, 
respectively, which were outside of the water quality objective range.  
 
Ammonia did not meet the water quality objective during one of the four dry weather monitoring 
events at Project No. 1232 (Table 4-5.1). The water sample collected during 2009–10Event02 
had an ammonia concentration of 5.17 mg/L, which was outside of the pH-based water quality 
objective of 3.9 mg/L.  
 
4.2.5.2 PD 669 (TS20) 

A summary of the constituents that did not meet Category 1 water quality objectives at PD 669 
Tributary Station (TS24) during the 2009–2010 Dry Weather Monitoring Season is presented in 
Table 4-5.2 and Figure 4-6.2.  
 
The fecal coliform bacteria concentration was above the applicable water quality objective (i.e., 
4,000 MPN/100 mL) during one of the four sampled storm events in PD 669 (Figure 4-6.2). 
Fecal coliform concentrations ranged from 500–24,000 MPN/100 mL over the four events. 
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during 
three of the four dry weather monitoring events at PD 669 (Table 4-5.2). The water samples 
collected during 2009–10Event02, 2009–10Event14, and 2009–10Event28 had pH values of 
8.55, 8.59, and 8.79, respectively, which were outside of the water quality objective range.  
 
The cyanide concentration was above the applicable water quality objective for cyanide during 
one of the four dry weather monitoring events. 
 
4.2.5.3 Project Nos. 5246 & 74 (TS21) 

A summary of constituents that did not meet Category 1 water quality objectives at the Project 
Nos. 5246 & 74 Tributary Station (TS21) during the 2009–2010 dry weather sampling is 
presented in Table 4-5.3 and Figure 4-6.3.  
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The value for pH was not within the water quality objective range of 6.5–8.5 pH units during 
three of the four dry weather monitoring events at Project Nos. 5246 & 74 (Table 4-5.3). The 
water samples collected during 2009–10Event02, 2009–10Event12, and 2009–10Event28 had 
pH values of 8.63, 8.95, and 9.16, respectively, which were outside of the water quality objective 
range.  
 
4.2.5.4 PD 21-Hollypark Drain (TS22) 

A summary of constituents that did not meet Category 1 water quality objectives at the PD 21-
Hollypark Drain Tributary Station (TS22) during the 2009–2010 dry weather sampling is 
presented in Table 4-5.4 and Figure 4-6.4.  
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during 
three of the four dry weather monitoring events at PD 21-Hollypark Drain (Table 4-5.4). The 
water samples collected during 2009–10Event02, 2009–10Event12, and 2009–10Event14 had 
pH values of 8.81, 8.81, and 8.94, respectively, which were outside of the water quality objective 
range.  
 
4.2.5.5 D.D.I. 8 (TS23) 

A summary of constituents that did not meet Category 1 water quality objectives at the D.D.I. 8 
Tributary Station (TS23) during the 2009–2010 dry weather sampling is presented in Table 4-5.5 
and Figure 4-6.5.  
 
The fecal coliform bacteria concentration was above the applicable water quality objective (i.e., 
4,000 MPN/100 mL) during one of the four sampled storm events in D.D.I. 8 (Figure 4-6.5). 
Fecal coliform concentrations ranged from 230–24,000 MPN/100 mL over the four events. 
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during 
each of the four dry weather monitoring events at D.D.I. 8 (Figure 4-6.5). The pH values at this 
site ranged from 8.66–9.36 pH units.  
 
4.2.5.6 Dominguez Channel at 116th Street (TS24) 

A summary of constituents that did not meet Category 1 water quality objectives at the 
Dominguez Channel at 116th Street Tributary Station (TS24) during the 2009–2010 dry weather 
sampling is presented in Table 4-5.6 and Figure 4-6.6.  
 
Fecal coliform bacteria at Dominguez Channel at 116th Street did not meet the applicable water 
quality objective (i.e., 4,000 MPN/100 mL) in one of the four events sampled during dry weather 
in (Figure 4-6.6). Fecal coliform concentrations ranged from less than 20–16,000 MPN/100 mL 
over the four events. 
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during one 
of the four dry weather monitoring events at Dominguez Channel at 116th Street (Table 4-5.6). 
The pH value was 8.9 during 2009–10Event12.  
 
The dissolved copper concentration was above the hardness-based water quality objective during 
two of the five monitored dry weather events at Dominguez Channel at 116th Street (Figure 
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4-6.6). Dissolved copper concentrations ranged from 9.46–100 μg/L, and hardness ranged from 
170–310 mg/L.  
 
The dissolved zinc concentration was above the hardness-based water quality objective during 
one of the five monitored wet weather storm events at Dominguez Channel at 116th Street 
(Figure 4-6.6). Dissolved zinc concentrations ranged from 22–322 μg/L.  
 
 
4.2.6 Summary of Constituents That Did Not Meet Water Quality Objectives 
A summary of the constituents that did not meet the water quality objectives listed in the Basin 
Plan at the MES is presented in this subsection. 
 
4.2.6.1 Mass Emission Stations 

At the MES located in urbanized watersheds (i.e., Ballona Creek, Los Angeles River, and 
Dominguez Channel) dissolved copper and pH did not meet water quality objectives during at 
least one wet weather monitoring event. Fecal coliform concentrations were above the water 
quality objective during two storm events at the Los Angeles River MES. Nitrite and dissolved 
zinc were measured above water quality objectives in Ballona Creek and Dominguez Channel, 
respectively, during one storm event. The cyanide concentration was above the water quality 
objective during one storm event each in the Ballona Creek, Los Angeles River, and Dominguez 
Channel stations. 
 
During dry weather conditions, pH was measured above water quality objectives during at least 
one sampling event at each of the urbanized watershed stations. Fecal coliform concentrations 
were also measured above water quality objectives during one dry weather event at Dominguez 
Channel. The cyanide concentration was above the water quality objective during one sampling 
event in the Los Angeles River. 
 
Among the four less urbanized watersheds (i.e., Malibu Creek, Coyote Creek, San Gabriel River 
and Santa Clara River), fecal coliform and sulfate concentrations during wet weather were above 
water quality objectives at Malibu Creek during two storm events. Dissolved copper and cyanide 
concentrations were above water quality objectives during one wet weather event in Coyote 
Creek. In the San Gabriel River, the dissolved zinc and cyanide concentrations were above the 
water quality objective during one wet weather sampling event. In the Santa Clara River, fecal 
coliform concentrations were above water quality objectives during one sampling event.  
 
Among the four less urbanized watersheds during dry weather monitoring, sulfate and TDS were 
above water quality objectives during one dry weather sampling event in Malibu Creek. In 
Coyote Creek, fecal coliforms concentrations were above the water quality objective during three 
dry weather events and pH and cyanide concentrations were above the water quality objective 
during one event. In the San Gabriel River, fecal coliform concentrations were above the water 
quality objective during two dry weather events and chloride, sulfate, and cyanide did not meet 
water quality objectives during one event. In the Santa Clara River, fecal coliform concentrations 
were above the water quality objectives during one dry weather event and chloride 
concentrations were above the water quality objectives in three events. The results are 
summarized in the table below. 
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Summary of Constituents that Did Not Meet Water Quality Objectives at Mass Emission 

Stations during 2009–2010 for One or More Events 
 

Mass Emission/Watershed Wet Dry 

Ballona Creek (S01)* 

pH 
Nitrite 
Dissolved copper 
Cyanide 

pH 
 

Malibu Creek (S02) Fecal coliforms 
Sulfate 

Sulfate 
TDS 

Los Angeles River (S10)* 

Fecal coliforms** 
pH 
Dissolved copper 
Cyanide 

pH 
Cyanide 

Coyote Creek (S13) Dissolved copper 
Cyanide 

Fecal coliforms 
pH 
Cyanide 

San Gabriel River (S14) Dissolved zinc 
Cyanide 

Fecal coliforms 
Chloride 
Sulfate 
Cyanide 

Dominguez Channel (S28)* 

pH 
Dissolved copper 
Dissolved zinc 
Cyanide 

Fecal coliforms 
pH 

Santa Clara River (S29) Fecal coliforms Fecal coliforms 
Chloride 

*More urbanized watersheds 
**Two of four storms met the requirements of the high flow suspension (LARWQCB, 2003) 

 
4.2.6.2 Tributary Monitoring Stations 

This subsection summarizes the constituents that were measured above Basin Plan water quality 
objectives at the tributary monitoring stations during the 2009–2010 Monitoring Season. In 
general, the constituents that were above water quality objectives were similar to those found at 
the Dominguez Channel MES. During wet weather, dissolved copper and zinc concentrations 
were above the water quality objectives in at least one event at all tributary stations. At Stations 
TS21, TS22, and TS23, pH did not meet water quality objectives during at least one event. 
 
During dry weather, pH did not meet water quality objectives in at least one event at all tributary 
stations.  Fecal coliform concentrations did not meet objectives in at least one event at Stations 
TS19, TS20, TS23, and TS24. The ammonia concentration did not meet water quality objectives 
during at least one event at Station TS19 and cyanide concentrations were above the water 
quality objective during at least one event at Site TS20. The results are summarized in the table 
below. 
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Summary of Constituents That Did Not Meet Water Quality Objectives  
at Tributary Stations during 2009–2010 for One or More Events 

Tributary/Sub-watershed Wet Dry 

Project No. 1232 (TS19) Dissolved copper 
Dissolved zinc 

Fecal coliforms 
pH 
Ammonia 

PD 669 (TS20) Dissolved copper 
Dissolved zinc 

Fecal coliforms 
pH 
Cyanide 

Project Nos. 5246 & 74 (TS21) 
pH 
Dissolved copper 
Dissolved zinc 

pH 

PD 21-Hollypark Drain (TS22) 

pH 
Dissolved copper 
Dissolved zinc 
Cyanide 

pH 

D.D.I. 8 (TS23) 
pH 
Dissolved copper 
Dissolved zinc 

Fecal coliforms 
pH 

Dominguez Channel at 116th Street 
(TS24) 

Dissolved copper 
Dissolved zinc 

Fecal coliforms 
pH 
Dissolved copper 
Dissolved zinc 

 
 
4.2.7 Detection Limit Analysis 
 
The monitoring and reporting requirements of the Permit state that constituents monitored at 
MES below the detection limit for 75% of the first 48 events monitored need not be further 
analyzed, except for annual confirmation sampling during the first storm of the wet season. A 
review of the data from 2001 to 2010 indicated that several constituents meet these criteria, as 
summarized in Appendix M. There is a substantial list of organic constituents that meet the 
criteria across all MES. In addition, dissolved beryllium, mercury, silver, and thallium meet the 
criteria across all MES, and dissolved aluminum, cadmium, chromium +6, and lead meet the 
criteria at several of the MES. 
 
4.3 Correlation Analysis 
 
A Spearman’s Rank Test was used to determine if a significant positive or negative correlation 
existed between analyte results and TSS concentrations at each MES and at each tributary station 
during wet and dry weather conditions. The TSS concentrations from composite samples 
collected during dry weather and wet weather events are summarized in Table 4-6. Other 
constituents analyzed that had significant correlations to TSS are detailed in Table 4-7 and 
discussed below. Scatter plots of selected constituents that had significant correlations with TSS 
are presented on figures 4-7 through 4-10. 
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Spearman rank correlation is a rank based correlation that uses the ranks of the data instead of 
the actual sample results.  This non-parametric test is employed when the data are not normally 
distributed.  The ranks of each dataset to be correlated are ordered from highest to lowest, with 
the highest number in each set given a rank of “1” and so on to the lowest value in each dataset.  
The spearman rank correlation coefficient, rs is then calculated using the ranks and compared to 
the critical rs value.  The critical rs value is based on the number of samples and the required 
alpha (0.05 in this case).  If the rs is greater than the critical rs, then the correlation is considered 
“significant,” or the result has a less than 5% chance of occurring randomly. 
 
4.3.1 Priority Constituents and Correlation to Total Suspended Solids 
 
Wet Weather – Mass Emission Stations 
Consistent trends were not observed in correlations between TSS and priority constituents (those 
constituents that did not meet water quality objectives in one or more monitoring events) across 
MES during wet weather. The three most urbanized watersheds (i.e., Ballona Creek, Los Angeles 
River, and Dominguez Channel) did, however, have more constituents that were positively 
correlated with TSS than the less urbanized watersheds (i.e., Malibu Creek, Coyote Creek, San 
Gabriel River, Santa Clara River), as summarized in the table below. In Ballona Creek and 
Dominguez Channel, TDS, volatile suspended solids (VSS), and specific conductance were 
positively correlated with TSS, whereas in both Los Angeles River and Dominguez Channel 
dissolved barium was positively correlated with TSS. In the Los Angeles River, the nutrients 
ammonia and NH3 as N, as well as total organic carbon (TOC) had a significant positive 
correlation with TSS. Bacteria, the nutrients sulfate and total Kjeldahl nitrogen (TKN), and 
chloride and dissolved chromium were also positively correlated with TSS in Dominguez 
Channel. Interestingly, fecal coliform bacteria were negatively correlated with TSS in Ballona 
Creek, whereas DO was negatively correlated with TSS in Dominguez Channel. Many 
constituents have a strong binding affinity for sediment particles in storm water effluent, 
particularly bacteria, metals, organics, and TOC. It is important to note that the correlations 
discussed above were based on a very small data set and may not be representative of true 
conditions during a storm. Analysis of a larger data set would help determine the validity of 
these correlations. 
 
In the less urbanized watersheds, no consistent correlations with TSS were apparent. Several 
metals (i.e., aluminum, barium, and dissolved chromium) were positively correlated with TSS in 
Malibu Creek, whereas in Coyote Creek pH and TKN had a significant positive correlation with 
TSS. No analytes had significant positive correlations with TSS in either the San Gabriel River 
or in the Santa Clara River. In the Santa Clara River, chemical oxygen demand (COD), fluoride, 
hardness as CaCO3 specific conductance, and TDS were negatively associated with TSS. 
 
Dry Weather – Mass Emission Stations  
During dry weather in the urbanized watersheds, dissolved and total metals had significant 
positive correlations with TSS across most MES. In Ballona Creek, biochemical oxygen demand 
(BOD) and dissolved chromium were positively correlated with TSS, whereas in the Los 
Angeles River, dissolved nickel and VSS were positively correlated with TSS. Total zinc was the 
only constituent that had a positive correlation with TSS in Dominguez Channel during dry 
weather. Nutrients (i.e., dissolved phosphorus and nitrate as NO3) had a significant negative 
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correlation with TSS in Ballona Creek, whereas in the Los Angeles River, DO was negatively 
correlated with TSS. 
 
In the less urbanized watersheds, total and dissolved metals were positively correlated with TSS 
at three of the four stations during dry weather. The metals arsenic, dissolved arsenic, and zinc 
were correlated with TSS at Malibu Creek; aluminum, copper, dissolved antimony, and lead 
were correlated with TSS at Coyote Creek; and copper was correlated with TSS at the San 
Gabriel River. Turbidity TKN and VSS were also positively correlated with TSS at Coyote 
Creek during dry weather. TKN was negatively correlated with TSS at Malibu Creek, whereas 
nitrate was negatively correlated with TSS at Coyote Creek. 
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Correlations between Constituents and Total Suspended Solids at Mass Emission Stations 

Mass 
Emission/Watershed 

Wet Dry 
Positively 

correlated with 
TSS 

Negatively 
correlated with 

TSS 

Positively 
correlated with 

TSS 

Negatively 
correlated 
with TSS 

Ballona Creek (S01) 
Specific 
conductance, TDS, 
and VSS 

Fecal coliforms 
BOD and 
dissolved 
chromium 

Dissolved 
phosphorus 
and nitrate as 
NO3 

Malibu Creek (S02) 
Aluminum, barium, 
and dissolved 
chromium 

None 

Arsenic, 
dissolved 
arsenic, and 
zinc 

TKN 

Los Angeles River 
(S10) 

Ammonia, 
dissolved barium, 
NH3 as N, TOC, 
and VSS 

None Dissolved 
nickel, and VSS DO 

Coyote Creek (S13) pH and TKN None 

Aluminum, 
copper, 
dissolved 
antimony, 
TKN, lead, 
turbidity, and 
VSS 

Nitrate as NO3 
and nitrate as 
N 

San Gabriel River 
(S14) None None Copper Dissolved 

nickel 

Dominguez Channel 
(S28) 

Chloride, dissolved 
barium, dissolved 
chromium, 
enterococci, 
streptococci, TKN, 
specific 
conductance, 
sulfate, TDS, and 
VSS 

DO Zinc None 

Santa Clara River 
(S29) None 

COD, fluoride, 
hardness as 
CaCO3 specific 
conductance, 
and TDS 

None None 
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Wet Weather – Tributary Stations 
During wet weather, ammonia, NH3 as N, and VSS had a significant positive correlation with 
TSS at most of the tributary stations, as summarized in the table below. Of these constituents, 
only VSS was positively correlated with TSS at the Dominguez Channel MES. No other 
constituents had significant negative correlations with TSS at tributary stations during wet 
weather. 
 
Dry Weather – Tributary Stations 
Two stations had constituents that were positively correlated with TSS during dry weather. 
Dissolved nickel and VSS were positively correlated with TSS at Project Nos. 5246 & 74, and 
fecal coliforms and VSS were positively correlated with TSS at Dominguez Channel at 116th 
Street. None of these constituents were found to have a positive correlation with TSS during dry 
weather at the Dominguez Channel MES. 
 
No consistent pattern emerged among constituents that were negatively correlated with TSS 
during dry weather at the tributary stations, as no constituent had a negative correlation with TSS 
at more than one site. At Project No. 1232, pH and chromium were negatively correlated to TSS, 
whereas at PD 669, aluminum and TKN were negatively correlated to TSS. Hardness as CaCO3 
had a significant negative correlation with TSS at PD-21 Hollypark Drain, whereas at 
Dominguez Channel at 116th Street, DO and TOC were negatively correlated with TSS. 
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Correlations between Constituents and Total Suspended Solids at Tributary Stations 

Tributary 
Station/Watershed 

Wet Dry 
Positively 

correlated with 
TSS 

Negatively 
correlated with 

TSS 

Positively 
correlated with 

TSS 

Negatively 
correlated 
with TSS 

Project No. 1232 
(TS19) 

Ammonia, NH3 as 
N, and VSS None None pH and 

chromium 

PD 669  
(TS20) 

VSS None None Aluminum and 
TKN 

Project Nos. 5246 & 
74  
(TS21) 

None None Dissolved 
nickel and VSS None 

PD 21-Hollypark 
Drain  
(TS22) 

Ammonia, NH3 as 
N, and VSS None None Hardness as 

CaCO3 

D.D.I. 8  
(TS23) 

Ammonia and NH3 
as N None None None 

Dominguez Channel 
at 116th Street  
(TS24) 

VSS None Fecal coliforms 
and VSS DO and TOC 

 
 
4.3.2 Watershed Load Analysis 
 
The LACFCD collected and analyzed TSS samples at all MES equipped with automated 
samplers for storm events of at least 0.25 inch of total rainfall. All storms were manually 
sampled for TSS at the Santa Clara MES, although not required. The TSS concentration for each 
storm is shown in Table 4-6 and depicted on figures 4-11 through 4-14. The total TSS load for 
each MES is shown in Table 4-8. An estimate of the total constituent loads for each MES is 
shown in Table 4-9.  
 
Sample loads were calculated using the following equation: 
 

         
 
The sample concentration was multiplied by the volume of water sampled for each event, or in 
the case of the dry weather monitoring the base flow for a 24-hour period on October 1 (all 
stations except Santa Clara). Volumes used in the calculation are included in Table 4-9. 
Concentration units were either µg/L, mg/L, or MPN/100mL. The conversion factors were 
0.0000000624, 0.0000624, or 283.17, respectively. 
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4.3.2.1 Wet Weather and Dry Weather Constituent Loads for Each Mass Emission 
Station 

Constituent loads at each MES were calculated for four storm events that occurred during the 
2009–2010 Wet Weather Monitoring Season. Constituent loads were calculated to determine if 
there was a correlation between storm event size and the total load for a given constituent. The 
first 24 hours of flow data from October 1, 2009, at each MES was used to calculate dry weather 
low flow estimations for each of the watersheds other than San Gabriel River and Dominguez 
Channel. At San Gabriel River, flow data from 2009–10Event02 were used, whereas flow data 
from September 7, 2009, were used for Dominguez Channel.  
 
For discussion purposes, a limited constituent list comprised of nitrate, total phosphorus, and 
total petroleum hydrocarbons (TPHs), TKN, TDS, TSS, dissolved chromium, copper, and zinc 
discussed for each of the MES. These constituents were chosen because of their prevalence in 
stormwater runoff. 
 
Ballona Creek (S01) 
The constituents TKN, TDS, TSS, and total phosphorus displayed a typical first-flush loading 
signature during the first storm event of the season. Thus, although the total rainfall at Ballona 
Creek during the first monitored storm event (i.e., 2009–10Event13) was only 40% of the 
precipitation of the fourth monitored storm event (i.e., 2009–10Event19); loads of TKN, TDS, 
TSS, and total phosphorus were two or more times higher during the first storm event. Higher 
loads of the metals copper, and zinc generally were correlated with higher flow volumes during 
2009–10Event13 and 2009–10Event19, whereas dissolved chromium loads were correlated with 
TSS. Nitrate and TPH had fairly consistent loads during 2009–10Event13, 2009–10Event16, and 
2009–10Event19, but had no measurable load during the smallest storm event (i.e., 2009–
10Event15). 
 
Dry weather loads at Ballona Creek were highest during 2009–10Event02 for TSS, TKN, copper, 
and total phosphorus. TSS and TKN concentrations were greater by approximately one order of 
magnitude during 2009–10Event02 than during any of the other three dry weather monitoring 
events. Loads of TDS were fairly consistent over the four monitored dry weather events, ranging 
from approximately 1.3 million pounds to 1.4 million pounds. Metal loads of zinc and dissolved 
chromium varied moderately over the four events, peaking during either 2009–10Event02 or 
2009–10Event14. 
 
Malibu Creek (S02) 
Rainfall totals during 2009–10Event19 (6.56 inches) were substantially higher than rainfall totals 
during the other three monitored storm events (3.80 inches or less) at Malibu Creek. As a result, 
constituent loads were approximately ten or more times higher during 2009–10Event19 than they 
were during 2009–10Event13, 2009–10Event15, or 2009–10Event16. No first-flush loading 
signatures were observed in assessing loads of nitrate, total phosphorus, TPH, TKN, TDS, TSS, 
dissolved chromium, copper, or zinc at Malibu Creek. 
 
Dry weather TSS loads at Malibu Creek ranged from 1511 pounds during 2009–10Event28 to 
12,847 pounds during 2009–10Event14. TDS loads were highest during 2009–10Event02, and 
ranged from approximately 700,000 pounds during 2009–10Event28 to approximately 1.500,000 
pounds during 2009–10Event02. TKN loads were substantially higher during 2009–10Event28 
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than any of the other three monitoring events, whereas nitrate as N was highest during 2009–
10Event14. No distinct pattern was observed for metals loads. Copper loads were highest during 
2009–10Event12, whereas zinc loads were highest during 2009–10Event14. 
 
Los Angeles River (S10) 
Rainfall totals during 2009–10Event19 (4.80 inches) were substantially higher than rainfall totals 
during 2009–10Event13 (0.44 inch), 2009–10Event15 (0.11 inch), or 2009–10Event16 (0.52 
inch) at Los Angeles River. As a result, nearly all constituent loads were highest during 2009–
10Event19. Loads of TKN, TDS, TSS, and dissolved chromium displayed a typical first-flush 
loading curve during 2009–10Event13, the first storm event of the season. Copper, zinc, nitrate, 
and total phosphorus appeared to be more closely associated with storm flow volume. 
 
Dry weather loads for TSS, TDS, TKN, total phosphorus, and dissolved chromium were greatest 
during 2009–10Event02 and 2009–10Event14. TSS loads ranged from approximately 530,000 
pounds during 2009–10Event12 to 5,100,000 pounds during 2009–10Event02, whereas TDS 
ranged between 25,000,000–26,000,000 pounds across all four dry weather monitoring events. 
Copper, and zinc loads had no distinct pattern over the four events. Copper loading was highest 
during 2009–10Event28, whereas zinc loading was highest during 2009–10Event12. Nitrate as N 
loads were substantially higher during 2009–10Event14 than during any of the other dry weather 
monitoring events. 
 
Coyote Creek (S13) 
At Coyote Creek, rainfall totals during 2009–10Event19 (5.68 inches) were substantially higher 
than rainfall totals during 2009–10Event13 (1.24 inches), 2009–10Event15 (0.83 inch), or 2009–
10Event16 (1.16 inches). As a result, constituent loads were greater during 2009–10Event19. 
Total phosphorus loads of TKN, TDS, TSS, and nitrate all appeared to be associated with storm 
flow volume as the highest loads occurred during 2009–10Event19, followed by similar loads 
during 2009–10Event13 and 2009–10Event16, and the lowest loads during 2009–10Event15. 
Copper, zinc, TPH, and dissolved chromium loads were slightly lower during 2009–10Event13 
than during either 2009–10Event15 or 2009–10Event16.  
 
Dry weather loads for total phosphorus, TKN, and TSS were substantially higher during 2009–
10Event02 than during any of the other three monitoring events. Loads of TSS ranged from 
approximately 54,000 pounds during 2009–10Event14 to more than 540,000 pounds during 
2009–10Event02. Loads of TDS ranged from approximately 4.2 million pounds during 2009–
10Event12 to 4.9 million pounds during 2009–10Event02. Nitrate as N and TPH loads were 
highest during 2009–10Event14 and 2009–10Event28, whereas zinc loads were highest during 
2009–10Event12. Loads of copper and dissolved chromium remained varied little over the 
course of the sampling events.  
 
San Gabriel River (S14) 
Rainfall totals at San Gabriel River during 2009–10Event19 (7.04 inches) were substantially 
higher than rainfall totals during 2009–10Event13 (1.68 inches), 2009–10Event15 (0.83 inch), or 
2009–10Event16 (3.52 inches). As a result, constituent loads were greater during 2009–
10Event19. However, loads for nitrate, TPH, TDS, copper, zinc, dissolved chromium, and total 
phosphorus were higher during 2009–10Event15, which had the lowest total rainfall of the four 
monitored storms, than during 2009–10Event13 or 2009–10Event16. Possibly the long dry 
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period (55 days) prior to the storm on December 7, 2009 (2009–10Event15), allowed constituent 
concentrations to build up in the watershed before being flushed by out by rain. Since the storm 
event on December 11, 2009 (2009–10Event16), occurred only three days after than 2009–
10Event15 had ended, it is possible that the much larger storm produced slightly smaller 
constituent loads. TSS and TKN appeared to be associated with storm flow volume as the highest 
loads occurred during 2009–10Event19, followed by 2009–10Event13.  
 
Dry weather loads at San Gabriel River were substantially higher during 2009–10Event02 and 
2009–10Event14 for TKN, nitrate as N, total phosphorus, zinc, copper, TDS, TSS, TPH, and 
dissolved chromium. Loads for TDS, TKN, nitrate as N, total phosphorus, zinc, and copper were 
highest during 2009–10Event02, whereas loads for, dissolved chromium, TPH, and TSS were 
highest during 2009–10Event14. TSS loads ranged from approximately 910,000 pounds during 
2009–10Event28 to approximately 5,570,000 pounds during 2009–10Event02. 
 
Dominguez Channel (S28) 
Rainfall totals during 2009–10Event19 (3.64 inches) were substantially higher than rainfall totals 
during 2009–10Event13 (1.32 inches), 2009–10Event15 (0.71 inch), or 2009–10Event16 (1.16 
inches) at Dominguez Channel. As a result, most constituent loads were higher during 2009–
10Event19. Loads of TDS, nitrate, TPH, copper, zinc, total phosphorus, and dissolved chromium 
all appeared to be associated with storm flow volume as the highest loads occurred during 2009–
10Event19, which had the greatest volume of flow. A typical first-flush signature, however, was 
observed for several constituents (i.e., total phosphorus, TKN, TSS, and TDS) during the initial 
storm event, 2009–10Event13. Loads of total phosphorus, TKN, TSS, and TDS were higher 
during 2009–10Event13, despite its much lower amount of rainfall, than during 2009–
10Event19. Copper, zinc, and nitrate loads were highest during 2009–10Event19, followed by 
2009–10Event15. 
 
Dry weather monitoring loads for TSS, nitrate as N, copper and zinc were highest during 2009–
10Event12, whereas the TKN was highest during 2009–10Event02. Loads of TDS and dissolved 
chromium varied little over the four monitored dry weather events. TPH loads were four times 
higher during 2009–10Event14 and 2009–10Event28 than during 2009–10Event02 and 2009–
10Event12. 
 
Santa Clara River (S29) 
Rainfall totals during 2009–10Event19 (7.88 inches) were more than three times higher than 
rainfall totals during 2009–10Event13 (2.44 inches), 2009–10Event15 (0.92 inch), or 2009–
10Event16 (2.44 inches) at Santa Clara River. As a result, TSS loads were substantially higher 
during 2009–10Event19. In general, however, constituent loads in this watershed were extremely 
low relative to other watersheds (i.e., one to two orders of magnitude lower). Loads of TKN, 
TDS, nitrate, TPH, copper, zinc, total phosphorus, and dissolved chromium all peaked during 
storm flow2009–10Event15, whereas TSS was highest during 2009–10Event19. The second 
highest constituent loads occurred during 2009–10Event13 for TKN, TSS, and total phosphorus, 
whereas loads of TDS, nitrate, TPH, copper, zinc, and dissolved chromium were highest during 
2009–10Event19. 
 
Dry weather loads at the Santa Clara River MES for TSS, TPH, and nitrate as N were highest 
during 2009–10Event28 and 2009–10Event14. TDS loads were highest during 2009–10Event14 

RB-AR49582



Results, Analyses, and Recommendations Section 4 
 

 
2009-2010 Annual Stormwater Monitoring Report 4-29 

 

and were lowest during 2009–10Event28. Loads for the metals, dissolved chromium, and zinc 
were highest during 2009–10Event14, whereas copper loads remained relatively steady over all 
four dry weather monitoring events. Total phosphorus loads also varied little over the four 
sampling events. Overall, constituent loads at Santa Clara River were substantially lower than all 
other MES, with the exception of Malibu Creek. 
 
4.3.3 Total Suspended Solids Trend Analysis 
 
TSS concentrations from 2001 to the 2010 were examined using non parametric Mann-Kendall 
trend analysis to determine if significant positive or negative trends were occurring in any of the 
seven monitored watersheds. The table below presents statistical trend information on TSS data 
collected at each of the MES over the past ten years. The data are shown graphically on figures 
4-15.1 through 4-15.4. 
 
Coyote Creek had the only significant trend (i.e., p-value less than 0.05) in TSS concentrations 
over the last ten years. The TSS concentrations at Coyote Creek showed a negative trend, 
indicating that TSS concentrations have decreased significantly over time at this location. Malibu 
Creek (p-value = 0.077), San Gabriel River (p-value = 0.053), and Santa Clara River (p-value = 
0.054) also had negative trends that did not quite reach the 0.05 p-value that determined whether 
or not the trend was significant. The more urbanized watersheds of Ballona Creek (p-value = 
0.378), Los Angeles River (p-value = 0.477), and Dominguez Channel (p-value = 0.481) had 
substantially higher p-values than the less urbanized watersheds and, hence, did not demonstrate 
either a positive or negative TSS trend.  
 

Trend Analysis of Total Suspended Solids Concentrations at  
Mass Emission Stations from 2001–2010  

Station p-value Trend 
Ballona Creek at Sawtelle (S01) 0.378 Not significant 
Malibu Creek at Piuma (S02) 0.077 Negative – not significant 
Los Angeles River at Wardlow (S10) 0.477 Not significant 
Coyote Creek at Spring (S13) 0.007 Negative – significant 
San Gabriel River (S14) 0.053 Negative – not significant 
Dominguez Channel at Artesia (S28) 0.481 Not significant 
Santa Clara River (S29) 0.054 Negative – not significant 

Shading indicates significant p-value. 
 
4.3.4 Water Column Toxicity Analysis 
 
Water column toxicity monitoring was performed at all MES in accordance with the Municipal 
Stormwater Permit. In total, four samples were analyzed for toxicity at each site (i.e., two wet 
weather samples and two dry weather samples). Dry weather samples were collected on 
December 1, 2009 (2009–10Event14), and March 23, 2010 (2009–10Event28). Wet weather 
samples were collected during the first rain event of the season on October 13, 2009 (2009–
10Event13), and on January 17, 2010 (2009–10Event19), at all MES. The toxicity results from 
these samples are provided in Table 4-10a (dry weather) and Table 4-10b (wet weather).  
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One freshwater species (water flea) and one marine species (sea urchin) were used for toxicity 
testing. The water flea, Ceriodaphnia dubia, was used in chronic 7-day reproduction and survival 
bioassays, and the sea urchin, Strongylocentrotus purpuratus, was used in chronic fertilization 
bioassays. 
 
4.3.4.1 Toxicity Results by Station – Wet Weather 
Bioassay tests exposing C. dubia to wet weather effluent samples from each of the seven MES 
indicated that no toxicity was observed for either the survival or reproduction endpoints. The 
NOEC was 100% test substance for each of the MES for both survival and reproduction, 
indicating that no observable adverse effects to the organism occurred in exposure to the 
undiluted test samples.  
 
When the observable effect is sublethal (e.g., mean young per female), the term IC is used. For 
example, IC50 is the concentration that causes a 50% reduction in the selected sublethal 
biological response (e.g., reproduction). The IC25 and IC50 values were greater than 100% test 
substance for each of the MES wet weather samples. This indicates that the undiluted sample did 
not cause sublethal inhibition of reproduction in C. dubia. 
 
The C. dubia survival and reproduction toxicity tests resulted in one toxicity unit (TU) for 
survival and one TU for reproduction for each of the MES. A TU is defined in the NPDES 
Municipal Permit as 100 divided by the calculated median test response (e.g., LC50 or IC50). A 
TU value greater than or equal to 1.00 is considered substantially toxic and requires a Phase I 
TIE.  
 
Toxicity tests measuring S. purpuratus fertilization in exposures to wet weather effluent samples 
from each of the seven MES indicated that no toxicity to S. purpuratus fertilization was observed 
in any of the test samples. NOECs were 100% of the sample water for each emission station, 
whereas IC25 and IC50 values were greater than 100% test substance and TUs were equal to 1 for 
each of the MES.  
 
4.3.4.2 Toxicity Results by Station – Dry Weather 

Bioassay tests exposing C. dubia to dry weather effluent samples from each of the seven mass 
MES indicated that no toxicity was observed for either the survival or reproduction endpoints. 
The NOEC was 100% test substance for each of the MES for both survival and reproduction, and 
the IC25 and IC50 values were greater than 100% test substance, indicating that no observable 
adverse effects to either survival or reproduction in C. dubia occurred in exposure to the 
undiluted test samples. Additionally, the TUs for each test sample in the C. dubia 7-day chronic 
bioassay were calculated to be 1.00. 
 
Toxicity tests measuring S. purpuratus fertilization in exposures to dry weather effluent samples 
from each of the seven MES indicated that toxicity to S. purpuratus fertilization was observed in 
dry weather samples collected from Ballona Creek MES, Malibu Creek MES, Los Angeles River 
MES, San Gabriel River MES, Dominguez Channel MES, and Santa Clara River MES. NOECs 
were calculated to be equal to or less than 6% of the sample water for each of these sites, 
whereas the NOEC at Coyote Creek was greater than 100% sample water. Although IC25 and 
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IC50 values at these stations were all greater than 100% test substance, the TUs for Ballona 
Creek, Malibu Creek, Los Angeles River, San Gabriel River, Dominguez Channel, and Santa 
Clara River were calculated to be 16.67. 
 
Because the initial results from the chronic S. purpuratus test exceeded 1.00 TU, and control 
fertilization met acceptance criteria, a TIE study was initiated as required in the NPDES 
Municipal Permit. The initial component of the TIE process is to conduct a baseline test to 
determine appropriate TIE test dilutions. However, when baseline tests were conducted on dry 
weather samples collected from Ballona Creek, Malibu Creek, Los Angeles River, San Gabriel 
River, Dominguez Channel, and Santa Clara River MES, no toxicity was observed. NOEC 
values were 100% for each of the sites. Due to the lack of toxicity observed in “baseline” testing, 
there was no reason to continue with further TIE manipulations. The initial toxicity that was 
observed in the dry weather samples at Ballona Creek MES, Malibu Creek MES, Los Angeles 
River MES, San Gabriel River MES, Dominguez Channel MES, and Santa Clara River MES 
may have been caused by volatile compound(s) that dissipated to non toxic levels during the 
baseline TIE tests.  
 
4.3.5 Trash Monitoring Analysis 
 
The Municipal Stormwater Permit requires a minimum of one photograph at each MES after the 
first storm event and three additional storm events per year. Pictures can be found in Appendix 
C. Ballona Creek Watershed and Los Angeles River Watershed Trash Compliance Monitoring 
Reports can be found in appendices I and J respectively. 
 
4.3.6 Identification of Possible Constituent Sources 
 
This subsection summarizes some of the key points regarding known or suspected sources of 
constituents that did not meet Category 1 water quality objectives.  
 
4.3.6.1 Indicator Bacteria 

The source of bacteria is hard to pinpoint. According to the Draft Total Maximum Daily Load to 
Reduce Bacterial Indicator Densities at Santa Monica Bay Beaches, published on November 8, 
2001, by the Los Angeles RWQCB, urban runoff from the storm drain system may have elevated 
levels of indicator bacteria due to sanitary sewer leaks and spills, illicit connections of sanitary 
lines to the storm drain system, runoff from homeless encampments, illegal discharges from 
recreational vehicle holding tanks, and malfunctioning septic tanks among other things. Fecal 
matter from animals, including pets, livestock and birds can also elevate bacteria levels. A July 
2007 report by ENSR International for EPA New England Region 1, Mitigation Measure to 
Address Pathogen Pollution in Surface Waters: A Total Maximum Daily Load Implementation 
Guidance Manual for Massachusetts reiterated the previously mentioned sources. 
 
In addition to bacteria sources, certain factors can amplify bacteria concentrations by promoting 
bacteria growth. Organic carbon provides food for bacteria. Sunlight can kill off bacteria, and 
therefore cover water can promote bacterial growth. Slow moving, stagnant water can promote 
bacterial growth.  
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The SCCWRP has conducted bacteria source identification studies on Ballona Creek, published 
in 2005 in the journal Water Air and Soil Pollution. The City of Los Angeles has conducted a 
bacteria source identification study on the Los Angeles River, published November 2008. Both 
of those studies confirm that there are dry weather urban runoff sources that discharge into the 
MS4; however, it is difficult to determine the exact sources of fecal coliform bacteria in the 
discharges to the MS4. The study by the City of Los Angeles also pointed out the role of bacteria 
re-growth and scouring of sediments with bacteria attached. 
 
4.3.6.2 Copper and Zinc 

According to the report Regulating Copper in Urban Stormwater Runoff by G. Fred Lee, Ph.D. 
and Anne Jones-Lee, Ph.D., copper can come from brake pads or industrial (e.g., the textile 
industry) and mining sources. A metals source study is discussed in the article Loadings of Lead, 
Copper, Cadmium, and Zinc in Urban Runoff from Specific Sources by A.P. Davis, M. 
Shokouhian, and S. Ni. The study concludes that elevated levels of metals were found from 
urban areas, especially in highway runoff. The abstract identifies important sources, such as 
building siding for lead, copper, cadmium, and zinc, vehicle brake emissions for copper and tire 
wear for zinc. Atmospheric deposition was also identified as an important source of cadmium, 
copper, and lead. Details behind those findings can be found in the May 2005 Technical Report 
from SCCWRP entitled, Contributions of Trace Metals from Atmospheric Deposition to 
Stormwater Runoff in a Small Impervious Urban Catchment. 
 
4.3.6.3 Sulfate 

Large quantities of greenish rock with amphiboles and sediment are found near the MES in the 
Malibu Creek Watershed. The hillside is mainly composed of what appears to be decomposed, 
somewhat grainy, greenish marine or lagoon sediment/glauconite and less decomposed, 
greenish-brown shale with clear fossils and embedded detritus. These sediments are known to be 
sulfur bearing. Representative field samples gathered initially had a distinct moderate sulfur 
(e.g., musty, rotten eggs) odor. Sulfate concentrations can be largely attributable to the presence 
of eroded sulfur-rich sediment. Fungal and bacterial processes within the creek and surrounding 
areas may facilitate the release of sediment bound sulfur into the water column.  
 
Another potential sulfur source may be effluent from the nearby Tapia Water Reclamation 
Facility, found just upstream from the sampling site. Sulfur is used in wastewater processes such 
as flocculation. However, other sampling stations close to wastewater treatment plants did not 
show highly elevated sulfur concentrations. Tests and/or a review of effluent reports would be 
necessary to determine if the Plant’s effluent was a significant contributor to the raised sulfur 
concentrations of these waters. 
 
4.3.6.4 Chloride and Total Dissolved Solids 

An article titled Residential Sources of Contamination on EPA’s website states that elevated 
levels of chloride may be a result of fertilizers, animal waste, industrial wastes, minerals, or 
seawater. Another common source of chloride is household water softening units, which use 
sodium chloride to regenerate ion exchange units used to remove magnesium from water. 
Chloride increases TDS concentrations. 
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4.3.6.5 pH 

The pH value is a measure of the acid (or H+ ion) concentration in solutions. When the 
concentration of acid and base (or OH- ion) are exactly equal, the pH is equal to 7.0. Natural 
rainwater has a pH of approximately 5.5 (i.e., slightly acidic). As minerals dissolve into 
rainwater, the pH increases because of the “buffering” effect of minerals such as calcium and 
magnesium carbonate. Sources that can decrease pH below the water quality objective of 6.5 
include illicit discharges (e.g., swimming pools, battery acid, and other light and heavy industrial 
chemicals). 
 
It is also possible that sudden rain events can bring the pH below 6.5, if the water sampled is not 
heavily mineralized. This would be expected in a watershed that is mostly hardscape, with little 
vegetation to provide detention or interaction with soils. Sudden influx of rainwater is the most 
likely explanation for the low pH observed during wet weather in some of the tributary stations. 
The fact that more than half of the variability in pH is explained by alkalinity supports this 
explanation. 
 
Conversely, pH above 8.5 could indicate highly mineralized waters, for example groundwater 
seepages that are not as diluted, especially during dry weather. A common human factor than can 
cause high pH in surface waters is the discharge of concrete wash water, surfactants in cleaning 
agents, and illicit washing. Algal blooms can also cause elevated pH at night, due to increased 
production of carbon dioxide as algae respire at night.  
 
4.3.6.6 Ammonia and Nitrite 

Ammonia exists naturally in the environment and is also an important commercial and industrial 
chemical, according to the New York Department of Health (NYDP, 2008. It is used in 
agriculture (fertilizers), as a refrigerant, in water treatment processes, in cleaning products and in 
the manufacture of many products including other chemicals, plastics, textiles, explosives and 
pesticides. Ammonia is produced by the decomposition of organic matter. One particular 
ammonia source of interest is wastewater treatment plants. According to Water Supply and 
Pollution Control, by Warren Viessman, Jr. and Mark J. Hammer, there is an average of 24 mg/L 
of ammonia–nitrogen (NH3-N) in biologically treated domestic wastewater that has not 
undergone denitrification.  
 
Nitrite is a naturally occurring inorganic ion that is part of the nitrogen cycle. Microbial action in 
soil or water decomposes wastes containing organic nitrogen into ammonia, which is then 
oxidized to nitrite and nitrate. Because nitrite is easily oxidized to nitrate, nitrate is the 
compound predominantly found in groundwater and surface waters. Contamination with 
nitrogen-containing fertilizers (e.g., potassium nitrate and ammonium nitrate), or animal or 
human organic wastes, can raise the concentration of nitrate in water. 
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4.4 Recommendations 
 
The following recommendation for improving monitoring techniques is presented below. As it is 
a recommended monitoring change, it could be initiated by LACFCD, after appropriate 
consultation with the Los Angeles RWQCB and Copermittees: 

 
 Tributary monitoring is recommended for Malibu Creek to distinguish between naturally 

occurring and anthropogenic concentrations of sulfate, and other priority constituents. 
Tributary concentrations in developed areas of the watershed could be compared against 
undeveloped areas of the watershed to identify naturally occurring constituent 
concentrations. If no significant sulfate concentrations are detected in the developed 
portion of the watershed, it could be inferred that any concentrations measured above 
these concentrations are naturally occurring. 

 

RB-AR49588



References Section 5 
 

 
2009-2010 Annual Stormwater Monitoring 5-1 

 

 
5.0 REFERENCES 
 
California Regional Water Quality Control Board, Los Angeles Region. 2001. Draft Total 
Maximum daily Load to Reduce Bacterial Indicator Densities at Santa Monica Bay Beaches.  
 
California Regional Water Quality Control Board, Los Angeles Region. 2003. Amendment to the 
Water Quality Control Plan – Los Angeles Region to Suspend the Recreational Beneficial Uses 
in Engineered Channels during Unsafe Wet Weather Conditions. Order No. 03-010. 
 
Davis, A.P., Shokouhian, M., and Ni, S. 2001. Loadings of Lead, Copper, Cadmium, and Zinc in 
Urban Runoff from Specific Sources. Chemosphere, 44(5), 997-1009. 
 
EPA (United States Environmental Protection Agency). 1995. Short-Term Methods for 
Estimating the Chronic Toxicity of Effluents and Receiving Waters to West Coast Marine and 
Estuarine Organisms. 
 
EPA (United States Environmental Protection Agency). 2000. The California Toxics Rule 
(CTR):  Water Quality Standards; Establishment of Numeric Criteria for Priority Toxic 
Pollutants for the State of California. 40 CFR Part 131. 
 
EPA (United States Environmental Protection Agency). 2007. Mitigation Measure to Address 
Pathogen Pollution in Surface Waters: A TMDL Implementation Guidance Manual for 
Massachusetts. 
 
LARWQCB (Los Angeles Regional Water Quality Control Board). 2003. Proposed Amendment 
to the Water Quality Control Plan – Los Angeles Region to Suspend the Recreational Beneficial 
Uses in Engineered Channels during Unsafe Wet Weather Conditions 
 
LADPW (Los Angeles Department of Public Works). 2010 Los Angeles Department of Public 
Works Website, Stormwater Monitoring Reports. Accessed at:  
http://dpw.lacounty.gov/wmd/NPDES/report_directory.cfm. 
 
NYDP (New York Department of Health). 2008 New York Department of Health Website, The 
Facts about Ammonia. Accessed at:  
www.health.state.ny.us/environmental/emergency/chemical_terrorism/ammonia_tech.htm. 
 
SCCWRP (Southern California Coastal Water Research Project). 2007 Southern California 
Coastal Water Research Project Website, Bight 2003 Project. Accessed at:  
http://www.sccwrp.org/Homepage.aspx. 
 
SWRCB (State Water Resources Control Board). 2003 State Water Resources Control Board 
Website, Basin Plan Amendments – Water Quality Standards. Accessed at:  
http://www.swrcb.ca.gov/rwqcb4/water_issues/programs/basin_plan/wqs_list.shtml. 
 
Viessman, Warren, Jr. and Hammer, Mark J., 1998.  Water Supply and Pollution Control 6th 
Edition.  Addison-Wesley Longman, Inc.  Menlo Park, CA.  p. 286. 

RB-AR49589



References Section 5 
 

 
2009-2010 Annual Stormwater Monitoring 5-2 

 

Weston Solutions Consultants.  2005.  1994-2005 Integrated Receiving Water Impacts Report.  
Report prepared for Los Angeles County Department of Public Works, Alhambra, CA, August 
2005. 
 
Woodward-Clyde, 1996. Evaluation of Analytes and QA/QC Specifications for Monitoring 
Program. 
 

RB-AR49590



Page 1 of 2 

Table 1-1  
Los Angeles County Flood Control District 

Stream Bioassessment Monitoring Stations, 2009 
 

Station 
Targeted 

(T) or 
Random 

(R) Station 

Receiving 
Waterbody 

Location, 
 Date Sampled 

Coordinates Justification 
Elevation    
(ft above 
sea level) 

San Gabriel River Watershed: eight sites 

SGUT-501 T 

 San Gabriel 
River 

Mainstem 
Unlined 
Channel 

San Gabriel River 
at the confluence of 

Bear Creek 
16Jun09 

N 34.24067º 
W -117.88215º 

Upstream reference site, 
targeted/fixed site for SGRRMP 1,620 

SGUT-504 T 

San Gabriel 
River 

Mainstem 
Unlined 
Channel 

Upper San Gabriel 
River near East 

Fork Road, 
16Jun09 

N 34.23652º 
W -117.81664º 

Upstream reference site, 
targeted/fixed site for SGRRMP 1,512 

SGUT-505 T 

San Gabriel 
River 

Mainstem 
Unlined 
Channel 

Upper San Gabriel 
River below Morris 

Reservoir, 
30Jun09 

  

N 34.17133º 
W -117.88762º Targeted/fixed site for SGRRMP 898 

5, 
 SGLT-506 T 

Walnut 
Creek  

Unlined 
Channel 

Walnut Channel 
upstream of San 

Gabriel River, 
17Jun09  

N 34.06180º 
W -117.99314º Targeted/fixed site for SGRRMP 298 

SGLR 
01278 R 

Coyote 
Creek Lined 

Channel 

Coyote Creek at  
Wardlow Rd., 

17Jun09 

N 33.82119º 
W -118.06651º 

Random site for SGRRMP and 
the SMC Regional Monitoring 

Program 
20 

SGLR 
02656 R 

Walnut 
Creek Lined 

Channel 

Walnut Creek at 
Grand Ave., 

23Jun09 

N 34.07568º 
W -117.87160º 

Random site for SGRRMP and 
the SMC Regional Monitoring 

Program 
500 

SGLR 
00288 R 

Emerald 
Wash 

Unlined 
Channel 

Emerald Wash 
below Live Oak 
Park, La Verne, 

18Jun09 

N 34.130942º 
W -117.76835º Random site for SGRRMP 1,440 

SGMR 
09534 R 

San Gabriel 
River 

Mainstem 
Lined 

Channel 

San Gabriel River 
upstream of Carson 

Blvd., 
17Jun09 

N 33.82847º 
W -118.09478º Random site for SGRRMP 30 

Los Angeles River Watershed: six sites 

6 T 
Arroyo Seco 

Unlined 
Channel 

Upstream of Arroyo 
Seco Spreading 

Grounds, 
15Jun09  

N 34.20327º 
W -118.16647º 

Upstream reference site with 
minimal impact from residential 

land use 
1,118 

7 T 
Arroyo Seco 

Unlined 
Channel 

Arroyo Seco 
downstream from 

Interstate 134,  
15Jun09 

N 34.144963º 
W -118.165102º 

Assess impacts of residential 
land use 725 

LALT500 T 
Rio Hondo 

Lined 
Channel 

Rio Hondo at Los 
Angeles River, 

22Jun09 

N 33.93555º 
W -118.17200º Offset site for the LARWMP 82 

LALT501 T 
Arroyo Seco 

Lined 
Channel 

Arroyo Seco at Los 
Angeles River, 

22Jun09 

N 34.08056º 
W -118.22491º Offset site for the LARWMP 295 

8, LALT502 T 

Compton 
Creek 

Unlined 
Channel 

Compton Creek 
upstream of the 

confluence with the 
Los Angeles River, 

23Jun09 

N 33.84622º 
W -118.20922º Offset site for the LARWMP 22 
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Table 1-1  
Los Angeles County Flood Control District 

Stream Bioassessment Monitoring Stations, 2009 
 

Station 
Targeted 

(T) or 
Random 

(R) Station 

Receiving 
Waterbody 

Location, 
 Date Sampled 

Coordinates Justification 
Elevation    
(ft above 
sea level) 

LALT503 T 
Tujunga 

Wash Lined 
Channel 

Tujunga Wash at 
Los Angeles River, 

23Jun09 

N 34.14691º 
W -118.38932º Offset site for the LARWMP 578 

Dominguez Channel Watershed:  one site 

19 T 

Dominguez 
Channel 

Lined 
Channel 

Dominguez 
Channel and 

Vermont Avenue, 
24Jun09 

N 33.87111º 
W -118.29683º 

Assess impacts from upper 
Dominguez Channel Watershed 3 

Santa Monica Bay Watershed:  five sites 
SMC01172 
(MAR1108-

01172 in 
Scope of 

Work) 

R 

Trancas 
Canyon 
Creek 

Unlined 
Channel 

Trancas Canyon 
Creek at Trancas 

Canyon Rd., 
24Jun09 

 

N 34.081667º 
W -118.858333º 

Random site for the SMC 
Regional Monitoring Program 1,200 

SMC06926 
(Replaces 
MAR1108-
01364 in 
SOW) 

R 

Rustic 
Canyon 
Creek 

Unlined 
Channel 

Rustic Canyon 
Creek at Rustic Ln.,

1Jul09 

N 34.04776º 
W -118.51117º 

Random site for the SMC 
Regional Monitoring Program 210 

SMC01384 
(MAR1108-

01384 in 
Scope of 

Work) 
R 

Malibu 
Creek 

Unlined 
Channel 

Malibu Creek at 
Malibu Canyon Rd.,

29Jun09 

N 34.06417º 
W -118.70359º 

Random site for the SMC 
Regional Monitoring Program 285 

SMC01550 
(MAR1108-

01550 in 
Scope of 

Work) 
R 

Trancas 
Canyon 
Creek 

Unlined 
Channel 

Trancas Canyon 
Creek at Edison 

Rd., 
25Jun09 

N 34.05490º 
W -118.84800º 

Random site for the SMC 
Regional Monitoring Program 310 

SMC01640 
(MAR1108-

01640 in 
Scope of 

Work) 
R 

Las Virgenes 
Creek Lined 

Channel 

Las Virgenes Creek 
at Parkmoor Rd., 

29Jun09 

N 34.15302º 
W -118.69752º 

Random site for the SMC 
Regional Monitoring Program 780 

Santa Clara River Watershed:  two sites 
SMC17056 
(Replaces 
MAR1108-
00204 in 
SOW)  

R 

Santa Clara 
River 

Unlined 
Channel 

Santa Clara River 
upstream of 
Interstate 5, 

2Jul09 

N 34.426392º 
W -118.577844º 

Random site for the SMC 
Regional Monitoring Program 1,060 

SMC04748 
(Replaces 
MAR1108-
00604 in 
SOW)  

R 

Santa Clara 
River 

Unlined 
Channel 

Santa Clara River 
at Chiquito Canyon 

Rd., 
2Jul09 

 

N 34.413099º 
W -118.658774º 

Random site for the SMC 
Regional Monitoring Program 885 
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Station Name Station 
No. 

Drainage 
Area (sq. 

mi.) 

HDSFR(1) 
(%) 

Light 
Industrial 

(%) 

Vacant 
(%) 

Retail/ 
Commercial 

(%) 

Multi-Fam. 
Residential 

(%) 

Transportation 
(%) 

Educational 
Facilities 

(%) 

Mixed 
Residential 

(%) 
Other (%) TOTAL 

(%) 

MASS EMISSION STATIONS 

Ballona Creek @ Sawtelle 
Blvd. Los Angeles S01 88.8 40 3.5 11.1 9.9 12.3 1.5 2.7 6.7 12.3 100

Malibu Creek @ Piuma Rd. 
Unincorporated L.A. County S02 105 5.7 0.3 79.3 0.5 1.3 0.5 0.5  -- 11.9 100

L.A. River @ Wardlow Long 
Beach S10 822.5 28.8 5.1 40.4 3.6 3.5 2.4 1.9 1.8 12.5 100

Coyote Creek @ Spring St. 
Long Beach S13 148.6 38.3 8.4 14.3 5.6 6.1 1.8 4.3 0.2 21 100

San Gabriel River @ SGR 
Pkwy Pico Rivera S14 450.6 15.2 2.3 66.7 1.5 1.4 1 1.6 0.1 10.2 100

Dominguez Channel @ Artesia 
Blvd. Torrance S28 33.2 35.5 13.05 0 7.6 7.9 7.6 4.6 8.4 15.35 100

Santa Clara River @ The Old 
Road Santa Clara S29 411.4 2.6 0.2 87 0.3 0.4 0.5 0.3 -- 8.7 100

 Notes: 

Table 2-1a (LU Distribution)

All land use percentages are rounded to the nearest tenth of a percent.
Land use percentages less than 0.1% are represented with a dash (--).
(1) HDSFR = High Density single-family residential. 

Table 2-1a
Land Use Distribution of Monitored Catchments for Monitoring Program (Mass Emission Sites)
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Table 2-1b (LU Distribution) 

 
Table 2-1b 

Land Use Distribution of Monitored Catchments for Monitoring Program (Tributary Sites) 
 

Station Name Station 
No. 

Drainage 
Area  

(acres) 
HDSFR(1) 

(%) 
Light 

Industrial 
(%) 

Vacant 
(%) 

Retail/ 
Commercial 

(%) 

Multi-Family 
Residential 

(%) 
Transportation

(%) 
Educational 

Facilities 
(%) 

Mixed 
Residential 

(%) 
Other 

(%) 
TOTAL 

(%) 

TRIBUTARY STATIONS             
Project No. 1232 TS19 5203.57 28.26 19.47 7.37 12.68 4.47 1.28 2.77 2.54 21.18 100.00 

PD 669 TS20 2197.38 36.27 13.11 27.18 8.98 0.69 0.19 10.26 -- 3.31 100.00 

Project Nos. 5246 & 74 TS21 1338.07 28.48 43.72 6.34 3.49 4.82 5.87 0.95 1.80 4.54 100.00 

PD 21-Hollypark Drain TS22 1656.75 45.45 14.80 9.63 2.91 2.90 6.64 6.65 6.99 4.04 100.00 

D.D.I. 8 TS32 1448.00 23.05 19.12 1.45 10.06 14.03 12.03 6.44 11.27 2.56 100.00 

Dominguez Channel at 116th Street TS24 2269.09 9.41 18.75 1.84 8.32 5.73 47.60 0.84 4.50 3.00 100.00 

 
Notes:  All land use percentages are rounded to the nearest tenth of a percent.  

 Land use percentages less than 0.1% are represented with a dash (--).  
 (1) HDSFR = High density single-family residential.   
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Sample EPA
Type Method PQL (ML) MDL Units Preservation Holding Time  

Conventional  
Oil and Grease Grab EPA413.1/EPA1664A 5 0.4 mg/L H2SO4 28 days  
Total Phenols Grab EPA420.1 0.1 0.1 mg/L H3PO4, CuSO4 7 days  
Cyanide Grab SM4500-CNE 0.005 0.005 mg/L NaOH 14 days  
pH Comp SM4500H B N/A NA - immed.  
Dissolved Oxygen Grab SM4500O G 5 0.4 mg/L - immed.  

Indicator Bacteria  
Total Coliform Grab SM9221E/SM9221B 20 20 MPN/100ml Na2S2O3 6 hours  
Fecal Coliform Grab SM9221E/SM9221B 20 20 MPN/100ml Na2S2O3 6 hours  
Ratio Fecal Coliform/Total Coliform  
Fecal Streptococcus Grab SM9230B 20 20 MPN/100ml Na2S2O3 6 hours  
Fecal Enterococcus Grab SM9230B 20 20 MPN/100ml Na2S2O3 6 hours  

General  
Chloride Comp SM4110B 2 1 mg/L - 28 days  
Fluoride Comp SM4110B 0.1 0.1 mg/L - 28 days  
Nitrate (NO3) Comp SM4110B 0.1 0.1 mg/L - 48 hours  
Sulfate Comp SM4110B 1 0.1 mg/L - 48 hours  
Alkalinity Comp SM2320B 2 2 mg/L - 14 days  
Hardness Comp SM2340C 2 2 mg/L HNO3 or H2SO4 6 months  
COD Comp SM5220D 20 10 mg/L H2SO4 28 days  
TPH Grab EPA418.1 5 0.4 mg/L H2SO4 28 days  
Specific Conductance Comp SM2510B 1 1 umhos/cm - Immed.  
Total Dissolved Solids Comp SM2540C 2 2 mg/L - 7 days  
Turbidity Comp SM2130B 0.1 0.1 NTU - 48 hours  
Total Suspended Solids Comp SM2540D 2 1 mg/L - 7 days  
Volatile Suspended Solids Comp SM2540E 1 1 mg/L - 7 days  
MBAS Comp SM5540 C 0 5 0 01 mg/L 48 hours

Table 3-1
Analytical Methods 2009-2010

Class Constituent

MBAS Comp SM5540-C 0.5 0.01 mg/L - 48 hours  
Total Organic Carbon Comp SM5310B/EPA415.1 1 0.4 mg/L HCl, H2SO4, or 28 days  

H3PO4  

BOD Comp SM5210B 2 1 mg/L - 48 hours  
Nutrients  

Dissolved Phosphorus Comp SM4500-PE 0.05 0.05 mg/L - 48 hours  
Total Phosphorus Comp SM4500-PE 0.05 0.05 mg/L H2SO4 28 days  
NH3-N Comp SM4500-NH3 0.1 0.1 mg/L H2SO4 28 days  
Nitrate-N Comp SM4110B 0.5 0.03 mg/L - 48 hours  
Nitrite-N Comp SM4110B 0.03 0.03 mg/L - 48 hours  
Kjeldahl-N Comp SM4500NHorg 0.1 0.1 mg/L H2SO4 28 days  

Metals  
Dissolved Aluminum Comp EPA200.8 100 50 ug/l HNO3 6 months  
Total Aluminum Comp EPA200.8 100 50 ug/l HNO3 6 months  
Dissolved Antimony Comp EPA200.8 0.5 0.2 ug/l HNO3 6 months  
Total Antimony Comp EPA200.8 0.5 0.2 ug/l HNO3 6 months  
Dissolved Arsenic Comp EPA200.8 1 0.2 ug/l HNO3 6 months  
Total Arsenic Comp EPA200.8 1 0.2 ug/l HNO3 6 months  
Dissolved Berylium Comp EPA200.8 0.5 0.1 ug/l HNO3 6 months  
Total Beryllium Comp EPA200.8 0.5 0.1 ug/l HNO3 6 months  
Dissolved Cadmium Comp EPA200.8 0.25 0.1 ug/l HNO3 6 months  
Total Cadmium Comp EPA200.8 0.25 0.1 ug/l HNO3 6 months  
Dissolved Chromium Comp EPA200.8 0.5 0.5 ug/l HNO3 6 months  
Total Chromium Comp EPA200.8 0.5 0.5 ug/l HNO3 6 months  
Dissolved Chromium +6 Comp EPA218.6 5 0.25 ug/l - 24 hours  

PQL = minimum level (ML) 
MDL = method detection limit 
- = No preservation required other than cooling the sample to 4 oC. 

Page 1 of 4
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Sample EPA
Type Method PQL (ML) MDL Units Preservation Holding Time  

Metals  
Total Chromium +6 Comp EPA218.6 5 0.25 ug/l - 24 hours 
Dissolved Copper Comp EPA200.8 0.5 0.5 ug/l HNO3 6 months 
Total Copper Comp EPA200.8 0.5 0.5 ug/l HNO3 6 months 
Dissolved Iron Comp EPA200.8 100 50 ug/l HNO3 6 months 
Total Iron Comp EPA200.8 100 50 ug/l HNO3 6 months 
Dissolved Lead Comp EPA200.8 0.5 0.2 ug/l HNO3 6 months 
Total Lead Comp EPA200.8 0.5 0.2 ug/l HNO3 6 months 
Dissolved Mercury Comp EPA245.1 0.5 0.1 ug/l HNO3 6 months 
Total Mercury Comp EPA245.1 0.5 0.1 ug/l HNO3 6 months 
Dissolved Nickel Comp EPA200.8 1 0.5 ug/l HNO3 6 months 
Total Nickel Comp EPA200.8 1 0.5 ug/l HNO3 6 months 
Dissolved Selenium Comp EPA200.8 1 0.5 ug/l HNO3 6 months 
Total Selenium Comp EPA200.8 1 0.5 ug/l HNO3 6 months 
Dissolved Silver Comp EPA200.8 0.25 0.1 ug/l HNO3 6 months 
Total Silver Comp EPA200.8 0.25 0.1 ug/l HNO3 6 months 
Dissolved Thallium Comp EPA200.8 1 0.1 ug/l HNO3 6 months 
Total Thallium Comp EPA200.8 1 0.1 ug/l HNO3 6 months 
Dissolved Zinc Comp EPA200.8 1 1 ug/l HNO3 6 months 
Total Zinc Comp EPA200.8 1 1 ug/l HNO3 6 months 

Semi-Volatiles Organics (EPA 625) 
2- Chlorophenol Comp EPA625 2 0.7 ug/l 
2,4-dichlorophenol Comp EPA625 1 0.4 ug/l 
2,4-dimethylphenol Comp EPA625 2 0.7 ug/l Sodium

2,4-dinitrophenol Comp EPA625 3 1.00 ug/l thiosulfate if 7 days for extraction

2-nitrophenol Comp EPA625 3 1.00 ug/l  residual chlorine 40 days for analysis

4 nitrophenol Comp EPA625 3 1 00 ug/l is present

Table 3-1
Analytical Methods 2008-2009 (continued)

Class Constituent

4-nitrophenol Comp EPA625 3 1.00 ug/l is present

4-chloro_3_methylphenol Comp EPA625 1 1.00 ug/l 
Pentachlorophenol Comp EPA625 2 0.7 ug/l 
Phenol Comp EPA625 1 0.4 ug/l 
2,4,6-trichlophenol Comp EPA625 1 0.4 ug/l

Base/Neutral 
Acenaphthene Comp EPA625 1 0.4 ug/l 
Acenaphthylene Comp EPA625 2 0.7 ug/l 
Anthracene Comp EPA625 2 0.7 ug/l 
Benzidine Comp EPA625 5 1.7 ug/l 
1,2 Benzanthracene Comp EPA625 0.1 0.03 ug/l 
Benzo(a)pyrene Comp EPA625 2 0.7 ug/l 
Benzo(k)flouranthene Comp EPA625 2 0.7 ug/l 
Bis(2-Chloroethoxy) methane Comp EPA625 5 1.7 ug/l 
Bis(2-Chloroisopropyl) ether Comp EPA625 2 0.7 ug/l Sodium
Bis(2-Chloroethyl) ether Comp EPA625 1 0.4 ug/l  thiosulfate if 7 days for extraction

Bis(2-Ethylhexl) phthalate Comp EPA625 5 1.7 ug/l  residual chlorine40 days for analysis

4-Bromophenyl phenyl ether Comp EPA625 1 0.4 ug/l is present
Butyl benzyl phthalate Comp EPA625 3 0.1 ug/l 
2-Chloronaphthalene Comp EPA625 10 3.4 ug/l 
4-Chlorophenyl phenyl ether Comp EPA625 0.1 0.04 ug/l 
Chrysene Comp EPA625 5 1.7 ug/l 
Dibenzo(a,h)anthracene Comp EPA625 0.1 0.04 ug/l 
1,3-Dichlorobenzene Comp EPA625 0.5 0.2 ug/l 
1,4-Dichlorobenzene Comp EPA625 0.5 0.2 ug/l 
1,2-Dichlorobenzene Comp EPA625 0.5 0.2 ug/l 

PQL = minimum level (ML) 
MDL = method detection limit 
- = No preservation required other than cooling the sample to 4 oC. 
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Sample EPA
Type Method PQL (ML) MDL Units Preservation Holding Time  

Base/Neutral 
3,3-Dichlorobenzidine Comp EPA625 5 1.7 ug/l 
Diethyl phthalate Comp EPA625 2 0.7 ug/l 
Dimethyl phthalate Comp EPA625 2 0.7 ug/l 
di-n-Butyl phthalate Comp EPA625 10 3.4 ug/l 
2,4-Dinitrotoluene Comp EPA625 5 1.7 ug/l 
2,6-Dinitrotoluene Comp EPA625 5 1.7 ug/l 
4,6 Dinitro-2-methylphenol Comp EPA625 5 1.00 ug/l 
1,2-Diphenylhydrazine Comp EPA625 1 0.4 ug/l 
di-n-Octyl phthalate Comp EPA625 10 3.4 ug/l
Fluoranthene Comp EPA625 0.05 0.02 ug/l 
Fluorene Comp EPA625 0.1 0.04 ug/l Sodium

Hexachlorobenzene Comp EPA625 1 0.4 ug/l thiosulfate if 7 days for extraction

Hexachlorobutadiene Comp EPA625 1 0.4 ug/l residual chlorine 40 days for analysis

Hexachloro-cyclopentadiene Comp EPA625 5 1.7 ug/l is present

Hexachloroethane Comp EPA625 1 0.4 ug/l 
Indeno(1,2,3-cd)pyrene Comp EPA625 0.05 0.02 ug/l 
Isophorone Comp EPA625 1 0.4 ug/l 
Naphthalene Comp EPA625 0.2 0.07 ug/l 
Nitrobenzene Comp EPA625 1 0.4 ug/l 
N-Nitroso-dimethyl amine Comp EPA625 5 1.7 ug/l 
N-Nitroso-diphenyl amine Comp EPA625 1 0.4 ug/l 
N-Nitroso-di-n-propyl amine Comp EPA625 5 1.7 ug/l 
Phenanthrene Comp EPA625 0.05 0.02 ug/l 
Pyrene Comp EPA625 0.05 0.02 ug/l 
1,2,4-Trichlorobenzene Comp EPA625 1 0.4 ug/l 

Chlorinated Pesticides

Table 3-1
Analytical Methods 2008-2009 (continued)

Class Constituent

Chlorinated Pesticides 
Aldrin Comp EPA608 0.005 0.004 ug/l 
alpha-BHC Comp EPA608 0.01 0.003 ug/l 
beta-BHC Comp EPA608 0.005 0.005 ug/l 
delta-BHC Comp EPA608 0.005 0.005 ug/l 
gamma-BHC (lindane) Comp EPA608 0.02 0.004 ug/l 
alpha-chlordane Comp EPA608 0.1 0.04 ug/l 
gamma-chlordane Comp EPA608 0.1 0.04 ug/l Sodium

4,4'-DDD Comp EPA608 0.05 0.01 ug/l thiosulfate if 7 days for extraction

Sodium4,4'-DDE Comp EPA608 0.05 0.004 ug/l residual chlorine 40 days for analysis

4,4'-DDT Comp EPA608 0.01 0.01 ug/l is present

Dieldrin Comp EPA608 0.01 0.002 ug/l
alpha-Endosulfan Comp EPA608 0.02 0.015 ug/l 
beta-Endosulfan Comp EPA608 0.01 0.004 ug/l 
Endosulfan sulfate Comp EPA608 0.05 0.05 ug/l 
Endrin Comp EPA608 0.01 0.006 ug/l 
Endrin aldehyde Comp EPA608 0.01 0.01 ug/l 
Heptachlor Comp EPA608 0.01 0.003 ug/l 
Heptachlor Epoxide Comp EPA608 0.01 0.01 ug/l 
Toxaphene Comp EPA608 0.5 0.24 ug/l 

Polychlorinated Biphenyls 
Aroclor-1016 Comp EPA608 0.5 0.065 ug/l Sodium

Aroclor-1221 Comp EPA608 0.5 0.065 ug/l thiosulfate if 7 days for extraction

Aroclor-1232 Comp EPA608 0.5 0.065 ug/l residual chlorine 40 days for analysis
Aroclor-1242 Comp EPA608 0.5 0.065 ug/l is present

PQL = minimum level (ML) 
MDL = method detection limit 
- = No preservation required other than cooling the sample to 4 oC. 
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Sample EPA
Type Method PQL (ML) MDL Units Preservation Holding Time  

Polychlorinated Biphenyls 
Aroclor-1248 Comp EPA608 0.5 0.065 ug/l 
Aroclor-1254 Comp EPA608 0.5 0.065 ug/l 
Aroclor-1260 Comp EPA608 0.5 0.065 ug/l 

Organophosphate Pesticides 
Chlorpyrifos Comp EPA507 0.05 0.02 ug/l  - 7 days  
Diazinon Comp EPA507 0.01 0.003 ug/l  - 7 days  

 Prometryn Comp EPA507 2 0.7 ug/l Sodium 14 days  
Atrazine Comp EPA507 2 0.7 ug/l thiosulfate if 14 days  
Simazine Comp EPA507 2 0.7 ug/l residual chlorine 14 days  
Cyanazine Comp EPA507 2 0.7 ug/l is present 14 days  
Malathion Comp EPA507 1 0.4 ug/l 14 days  

Herbicides
Glyphosate Comp EPA547 5 5 ug/l Na2S2O3 14 days  
2,4-D Comp EPA515.3 0.02 0.015 ug/l  - 7 days  
2,4,5-TP-SILVEX Comp EPA515.3 0.2 0.07 ug/l  - 7 days  

PQL = minimum level (ML) 
MDL = method detection limit 
- = No preservation required other than cooling the sample to 4 oC. 

Class Constituent

Table 3-1
Analytical Methods 2008-2009 (continued)
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Table 4-1.  Summary of Hydrologic Data for Mass Emission Stations

EVENT ID STATION

WRD 
RAIN 

GAUGE

WRD 
FLOW 

GAUGE

TOTAL 
PRECIPITATION 

(in.)

RAINFALL 
DURATION 

(hrs)

AVG. 
RAINFALL 
INTENSITY 

(in./hr)

BASE 
FLOW 

VOLUME
(acre-ft)

TOTAL 
RUNOFF 
VOLUME  
(acre-ft)

2009-10Event13 L.A. River @ Wardlow (S10) 314 F319-R 0.44 31:02 0.01 142.41       8,638          
2009-10Event13 Dominguez Channel (S28) 316 manual* 1.32 25:52 0.05 13.72         716             
2009-10Event13 Malibu Creek (S02) 319 F130-R 3.80 35:44 0.11 29.48         114             
2009-10Event13 Coyote Creek (S13) 326 F354-R 1.24 35:24 0.04 3.87           184             
2009-10Event13 San Gabriel River (S14) 349 F263C-R 1.68 36:00 0.05 19.93         565             
2009-10Event13 Ballona Creek (S01) 370 F38C-R 1.76 39:20 0.04 30.60         3,216          
2009-10Event13 Santa Clara River (S29) 406 F92C 2.44 30:49 0.08 0.40           0.44          

2009-10Event15 L.A. River @ Wardlow (S10) 314 F319-R 0.11 13:48 0.01 52.73         4,411          
2009-10Event15 Dominguez Channel (S28) 316 manual* 0.71 17:26 0.04 1.95           677             
2009-10Event15 Malibu Creek (S02) 319 F130-R 1.17 24:00 0.05 13.67         230             
2009-10Event15 Coyote Creek (S13) 326 F354-R 0.83 14:25 0.06 1.21           188             
2009-10Event15 San Gabriel River (S14) 349 F263C-R 0.83 11:39 0.07 35.70         531             
2009-10Event15 Ballona Creek (S01) 370 F38C-R 0.84 14:54 0.06 5.53           1,640          
2009-10Event15 Santa Clara River (S29) 406 F92C 0.92 15:31 0.06 5.20           6.01          

2009-10Event16 L.A. River @ Wardlow (S10) 314 F319-R 0.52 58:08 0.01 468.34       12,895        
2009-10Event16 Dominguez Channel (S28) 316 manual* 1.16 65:46 0.02 9.45           798             
2009-10Event16 Malibu Creek (S02) 319 F130-R 3.76 61:32 0.06 51.26         690             
2009-10Event16 Coyote Creek (S13) 326 F354-R 1.16 60:30 0.02 4.92           354             
2009-10Event16 San Gabriel River (S14) 349 F263C-R 3.52 53:31 0.07 56.79         1,136          
2009-10Event16 Ballona Creek (S01) 370 F38C-R 1.32 56:42 0.02 18.60         2,897          
2009-10Event16 Santa Clara River (S29) 406 F92C 2.44 64:51 0.04 0.67           0.71          

2009-10Event19 L.A. River @ Wardlow (S10) 314 F319-R 4.80 132:03 0.04 491.15       62,148        
2009-10Event19 Dominguez Channel (S28) 316 manual* 3.64 126:01 0.03 34.78         2,748          
2009-10Event19 Malibu Creek (S02) 319 F130-R 6.56 122:37 0.05 40.93         6,243          
2009-10Event19 Coyote Creek (S13) 326 F354-R 5.68 122:13 0.05 30.22         2,052          
2009-10Event19 San Gabriel River (S14) 349 F263C-R 7.04 125:11 0.06 14.80         3,985          
2009-10Event19 Ballona Creek (S01) 370 F38C-R 4.40 123:04 0.04 58.65         3,369          
2009-10Event19 Santa Clara River (S29) 406 F92C 7.88 124:46 0.06 1.07           1.12          

2009-10Event21 L.A. River @ Wardlow (S10) 314 F319-R 1.56 49:28 0.03 632.86       33,288        
2009-10Event21 Dominguez Channel (S28) 316 manual* 1.84 34:38 0.05 8.50           2,424          
2009-10Event21 Malibu Creek (S02) 319 F130-R 3.68 34:05 0.11 27.36         1,773          
2009-10Event21 Coyote Creek (S13) 326 F354-R 2.08 36:07 0.06 2.26           474             
2009-10Event21 San Gabriel River (S14) 349 F263C-R 2.56 32:21 0.08 22.79         1,310          
2009-10Event21 Ballona Creek (S01) 370 F38C-R 2.52 33:42 0.07 4.22           6,883        

2009-10Event22 L.A. River @ Wardlow (S10) 314 F319-R 0.48 24:50 0.02 272.20       3,324          
2009-10Event22 Dominguez Channel (S28) 316 manual* 0.40 6:26 0.06 12.68         163             
2009-10Event22 Malibu Creek (S02) 319 F130-R 0.64 24:00 0.03 33.92         230             
2009-10Event22 Coyote Creek (S13) 326 F354-R 0.72 2:53 0.25 1.12           13               
2009-10Event22 San Gabriel River (S14) 349 F263C-R 1.24 8:18 0.15 2.86           1,838          
2009-10Event22 Ballona Creek (S01) 370 F38C-R 0.36 2:30 0.14 52.33         888           

2009-10Event24 L.A. River @ Wardlow (S10) 314 F319-R 0.72 25:58 0.03 84.79         9,672          
2009-10Event24 Dominguez Channel (S28) 316 manual* 0.96 26:02 0.04 10.65         406             
2009-10Event24 Malibu Creek (S02) 319 F130-R 2.16 20:45 0.10 24.78         1,611          
2009-10Event24 Coyote Creek (S13) 326 F354-R 0.00 0:00 N/A 4.48           142             
2009-10Event24 San Gabriel River (S14) 349 F263C-R 1.76 19:01 0.09 10.08         1,213          
2009-10Event24 Ballona Creek (S01) 370 F38C-R 0.76 9:52 0.08 24.79         2,183        
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Table 4-1.  Summary of Hydrologic Data for Mass Emission Stations

EVENT ID STATION

WRD 
RAIN 

GAUGE

WRD 
FLOW 

GAUGE

TOTAL 
PRECIPITATION 

(in.)

RAINFALL 
DURATION 

(hrs)

AVG. 
RAINFALL 
INTENSITY 

(in./hr)

BASE 
FLOW 

VOLUME
(acre-ft)

TOTAL 
RUNOFF 
VOLUME  
(acre-ft)

2009-10Event26 L.A. River @ Wardlow (S10) 314 F319-R 0.24 36:08 0.01 320.23       3,769          
2009-10Event26 Dominguez Channel (S28) 316 manual* 0.20 21:16 0.01 11.61         124             
2009-10Event26 Malibu Creek (S02) 319 F130-R 0.24 8:52 0.03 36.40         42               
2009-10Event26 Coyote Creek (S13) 326 F354-R 0.00 0:00 N/A 25.07         125             
2009-10Event26 San Gabriel River (S14) 349 F263C-R 0.68 11:14 0.06 27.99         783             
2009-10Event26 Ballona Creek (S01) 370 F38C-R 0.24 23:59 0.01 16.47         675           

2009-10Event30 L.A. River @ Wardlow (S10) 314 F319-R 0.20 4:36 0.04 306.78       3,378          
2009-10Event30 Dominguez Channel (S28) 316 manual* 0.20 8:44 0.02 9.77           127             
2009-10Event30 Malibu Creek (S02) 319 F130-R 0.72 19:57 0.04 12.82         270             
2009-10Event30 Coyote Creek (S13) 326 F354-R 0.08 6:18 0.01 16.36         153             
2009-10Event30 San Gabriel River (S14) 349 F263C-R 0.40 12:25 0.03 4.53           2,596          
2009-10Event30 Ballona Creek (S01) 370 F38C-R 0.28 20:10 0.01 10.42         893           

2009-10Event32 L.A. River @ Wardlow (S10) 314 F319-R 0.80 10:23 0.08 260.92       5,643          
2009-10Event32 Dominguez Channel (S28) 316 manual* 0.60 15:42 0.04 3.16           537             
2009-10Event32 Malibu Creek (S02) 319 F130-R 0.84 12:24 0.07 86.51         414             
2009-10Event32 Coyote Creek (S13) 326 F354-R 0.68 12:18 0.06 17.37         2,062          
2009-10Event32 San Gabriel River (S14) 349 F263C-R 0.88 9:28 0.09 85.93         1,073          
2009-10Event32 Ballona Creek (S01) 370 F38C-R 0.76 13:23 0.06 4.47           1,348        

* Manual = Flow measured by Watershed Management Division auto sampler. Water Resources Division has no flow gauge here.
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REPRODUCTION Qualifier Results Qualifier Results Qualifier Results Qualifier Results Qualifier Results Qualifier Results Qualifier Results
IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
IC50 % > 100 > 100 100 > 100 > 100 > 100 > 100

NOEC % 100 100 100 100 100 100 100
TUc 1 1 1 1 1 1 1

SURVIVAL
IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
IC50 % > 100 > 100 100 > 100 > 100 > 100 > 100

NOEC % 100 100 100 100 100 100 100
TUc 1 1 1 1 1 1 1

IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

NOEC % 100 100 100 100 100 100 100
TUc 1 1 1 1 1 1

REPRODUCTION
IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

NOEC % 100 100 100 100 100 100 100
TUc 1 1 1 1 1 1 1

SURVIVAL
IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

NOEC % 100 100 100 100 100 100 100
TUc 1 1 1 1 1 1 1

IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

NOEC % < 6 < 6 6 < 6 < 6 < 6 100
TUc >= 16.67 >= 16.67 >= 16.67 >= 16.67 >= 16.67 >= 16.67 1

IC25 (Inhibition Concentration) - The estimated concentration of toxicant that would cause a 25% reduction in a non-quantal biological measurement such as fecundity or growth.
IC50 (Inhibition Concentration) - The estimated concentration of toxicant that would cause a 50% reduction in a non-quantal biological measurement such as fecundity or growth.
NOEC (No Observed Effect Concentration) - The highest concentration of an effluent or a toxicant in a chronic bioassay that did not cause adverse effect statistically diferent from the control.

TUc (Chronic Toxicity Unit) - An adverse effect that lingers or continues for a relatively long period of time. A chronic effect can be lethality, growth, reduced reproduction, etc. Chronic toxicity is defined as TUc = 100/NOEC.

Event Code Toxicity Endpoint Units
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Chronic Strongylocentrotus purpuratus Fertilization Bioassay

Ballona Creek @ 
Sawtelle

S01

Malibu Creek @ 
Piuma

S02

Los Angeles River 
@ Wardlow

S10

San Gabriel River @ 
SGR Parkway

S14

Dominguez Channel 
@ Artesia

S28

Santa Clara River
S29

Coyote Creek @ 
Spring

S13
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Chronic Ceriodaphnia dubia Survival & Reproduction Bioassay

Chronic Strongylocentrotus purpuratus Fertilization Bioassay

Table 4-10a.  Summary of Toxicity Results - Dry Weather

Chronic Ceriodaphnia Survival & Reproduction Bioassay
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REPRODUCTION
REPRODUCTION    IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
REPRODUCTION    IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
REPRODUCTION    NOEC % 100 100 100 100 100 100 100
REPRODUCTION    TUc 1 1 1 1 1 1 1

SURVIVAL
SURVIVAL    IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
SURVIVAL    IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
SURVIVAL    NOEC % 100 100 100 100 100 100 100
SURVIVAL    TUc 1 1 1 1 1 1 1

IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
NOEC % 100 100 100 100 100 100 100
TUc 1 1 1 1 1 1 1

REPRODUCTION
REPRODUCTION    IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
REPRODUCTION    IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
REPRODUCTION    NOEC % 100 100 100 100 100 100 100
REPRODUCTION    TUc 1 1 1 1 1 1 1

SURVIVAL
SURVIVAL    IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
SURVIVAL    IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
SURVIVAL    NOEC % 100 100 100 100 100 100 100
SURVIVAL    TUc 1 1 1 1 1 1 1

IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
NOEC % 100 100 100 100 100 100 100
TUc 1 1 1 1 1 1 1

IC25 (Inhibition Concentration) - The estimated concentration of toxicant that would cause a 25% reduction in a non-quantal biological measurement such as fecundity or growth.
IC50 (Inhibition Concentration) - The estimated concentration of toxicant that would cause a 50% reduction in a non-quantal biological measurement such as fecundity or growth.
NOEC (No Observed Effect Concentration) - The highest concentration of an effluent or a toxicant in a chronic bioassay that did not cause adverse effect statistically diferent from the control.
TUc (Chronic Toxicity Unit) - An adverse effect that lingers or continues for a relatively long period of time. A chronic effect can be lethality, growth, reduced reproduction, etc. Chronic toxicity is defined as TUc = 
100/NOEC.

Chronic Strongylocentrotus purpuratus Fertilization Bioassay

Ballona Creek @ 
Sawtelle

S01

Malibu Creek @ 
Piuma

S02

Los Angeles River 
@ Wardlow

S10

San Gabriel River @ 
SGR Parkway

S14

Dominguez Channel 
@ Artesia

S28

Santa Clara River
S29

Coyote Creek @ 
Spring

S13
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Chronic Ceriodaphnia Survival & Reproduction Bioassay

Chronic Strongylocentrotus purpuratus Fertilization Bioassay

Chronic Ceriodaphnia Survival & Reproduction Bioassay

Event Code Toxicity Endpoint Units

Table 4-10b.  Summary of Toxicity Results - Wet Weather
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Table 4‐2.1.  2009‐2010 County of Los Angeles Number of Sampling Events

Wet Weather (Storm)
Grab Samples Composite Samples (Flow Weighted)

Station Name (Site ID)

Conventional 

Pollutants Bacteria

General 

Minerals

Heavy 

Metals

Semi‐

Volatiles Pesticides TSS

S01 ‐ Ballona Creek @ Sawtelle Blvd. 4 4 4 4 4 4 10

S02 ‐ Malibu Creek @ Piuma Rd. 4 4 4 4 4 4 10

S10 ‐ Los Angeles River @ Wardlow 4 4 4 4 4 4 10

S13 ‐ Coyote Creek @ Spring St. 4 4 4 4 4 4 10

S14 ‐ San Gabriel River @ SGR Pkwy 4 4 4 4 4 4 10

S28 ‐ Dominguez Channel @ Artesia Blvd. 4 4 4 4 4 4 10

S29 ‐ Santa Clara River 4 4 4 4 4 4 4

TS23 ‐ D.D.I. 8 5 5 5 5 5 5 5

TS19 ‐ Project No. 1232 5 5 5 5 5 5 5

TS20 ‐ PD 669 5 5 5 5 5 5 5

TS21 ‐ Project Nos. 5246 & 74 5 5 5 5 5 5 5

TS22 ‐ PD 21‐Hollypark Drain 5 5 5 5 5 5 5

TS24 ‐ Dominguez Channel @ 116th St 5 5 5 5 5 5 5

Dominguez Channel Tributaries

Mass Emissions
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Table 4‐2.2.  2009‐2010 County of Los Angeles Number of Sampling Events

Dry Weather (Non‐Storm)
Grab Samples Composite Samples (Flow Weighted)

Station Name (Site ID)

Conventional 

Pollutants Bacteria

General 

Minerals

Heavy 

Metals

Semi‐

Volatiles Pesticides TSS

S01 ‐ Ballona Creek @ Sawtelle Blvd. 5 5 4 4 4 4 5

S02 ‐ Malibu Creek @ Piuma Rd. 5 5 4 4 4 4 5

S10 ‐ Los Angeles River @ Wardlow 5 5 4 4 4 4 5

S13 ‐ Coyote Creek @ Spring St. 5 5 4 4 4 4 5

S14 ‐ San Gabriel River @ SGR Pkwy 5 5 4 4 4 4 5

S28 ‐ Dominguez Channel @ Artesia Blvd. 5 5 4 4 4 4 5

S29 ‐ Santa Clara River 4 4 4 4 4 4 4

TS23 ‐ D.D.I. 8 5 5 4 4 4 4 5

TS19 ‐ Project No. 1232 5 5 4 4 4 4 5

TS20 ‐ PD 669 5 5 4 4 4 4 5

TS21 ‐ Project Nos. 5246 & 74 5 5 4 4 4 4 5

TS22 ‐ PD 21‐Hollypark Drain 5 5 4 4 4 4 5

TS24 ‐ Dominguez Channel @ 116th St 5 5 4 4 4 4 5

Dominguez Channel Tributaries

Mass Emissions
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Dry Weather (Non‐Storm) and Wet Weather (Storm)

Station Name (Site ID) Toxicology Toxicology

S01 ‐ Ballona Creek @ Sawtelle Blvd. 2 2

S02 ‐ Malibu Creek @ Piuma Rd. 2 2

S10 ‐ Los Angeles River @ Wardlow 2 2

S13 ‐ Coyote Creek @ Spring St. 2 2

S14 ‐ San Gabriel River @ SGR Pkwy 2 2

S28 ‐ Dominguez Channel @ Artesia Blvd. 2 2

S29 ‐ Santa Clara River 2 2

TS23 ‐ D.D.I. 8 0 0

TS19 ‐ Project No. 1232 0 0

TS20 ‐ PD 669 0 0

TS21 ‐ Project Nos. 5246 & 74 0 0

TS22 ‐ PD 21‐Hollypark Drain 0 0

TS24 ‐ Dominguez Channel @ 116th St 0 0

Composite Samples (Flow Weighted)

Dominguez Channel Tributaries

Mass Emissions

Table 4‐3.  2009‐2010 County of Los Angeles Number of Sampling Events Toxicity
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Table 4‐4.1. Ballona Creek @ Sawtelle Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Bacteria Fecal Coliform MPN/100mL 4000 515(80‐2400) 4 0 4 4000 135000(14000‐500000) 4 0 4

Bacteria Fecal Enterococcus MPN/100mL 180(10‐7000) 4 0 3 240000(240000‐300000) 4 0 4

Bacteria Fecal Streptococcus MPN/100mL 180(10‐11000) 4 0 3 300000(240000‐900000) 4 0 4

Bacteria Total Coliform MPN/100mL 5000(800‐220000) 4 0 4 300000(240000‐900000) 4 0 4

Chlorinated Pesticides 4‐4'‐DDD ug/L 0.0055(0.005‐0.0055) 4 0 0 0.0055(0.0055‐0.0055) 4 0 0

Chlorinated Pesticides 4‐4'‐DDE ug/L 0.002(0.002‐0.002) 4 0 0 0.002(0.002‐0.002) 4 0 0

Chlorinated Pesticides 4‐4'‐DDT ug/L 1.1 0.005(0.005‐0.005) 4 0 0 1.1 0.005(0.005‐0.005) 4 0 0

Chlorinated Pesticides Aldrin ug/L 3 0.002(0.002‐0.002) 4 0 0 3 0.002(0.002‐0.002) 4 0 0

Chlorinated Pesticides Dieldrin ug/L 0.001(0.001‐0.001) 4 0 0 0.001(0.001‐0.001) 4 0 0

Chlorinated Pesticides Endosulfan sulfate ug/L 0.025(0.025‐0.025) 4 0 0 0.025(0.025‐0.025) 4 0 0

Chlorinated Pesticides Endrin ug/L 0.086 0.003(0.003‐0.003) 4 0 0 0.086 0.003(0.003‐0.003) 4 0 0

Chlorinated Pesticides Endrin aldehyde ug/L 0.005(0.005‐0.005) 4 0 0 0.005(0.005‐0.005) 4 0 0

Chlorinated Pesticides Endrin ketone ug/L 0(0‐0) 1 0 0

Chlorinated Pesticides Heptachlor ug/L 0.52 0.0015(0.0015‐0.0015) 4 0 0 0.52 0.0015(0.0015‐0.0015) 4 0 0

Chlorinated Pesticides Heptachlor Epoxide ug/L 0.52 0.005(0.005‐0.005) 4 0 0 0.52 0.005(0.005‐0.005) 4 0 0

Chlorinated Pesticides Toxaphene ug/L 0.73 0.12(0.12‐0.12) 4 0 0 0.73 0.12(0.12‐0.12) 4 0 0

Chlorinated Pesticides alpha‐BHC ug/L 0.005(0.0015‐0.005) 4 0 0 0.005(0.005‐0.005) 4 0 0

Chlorinated Pesticides alpha‐chlordane ug/L 0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

Chlorinated Pesticides beta‐BHC ug/L 0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 4 0 0

Chlorinated Pesticides delta‐BHC ug/L 0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 4 0 0

Chlorinated Pesticides gamma‐BHC (lindane) ug/L 0.95 0.002(0.002‐0.002) 4 0 0 0.95 0.002(0.002‐0.002) 4 0 0

Chlorinated Pesticides gamma‐chlordane ug/L 0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

Conventionals Cyanide mg/L 0.022 0.0025(0.0025‐0.0025) 4 0 0 0.22 0.007(0.0025‐0.03) 4 1 3

Conventionals Dissolved Oxygen mg/L 5 17.4(15‐18.4) 4 0 4 5 9.72(9.14‐10.3) 4 0 4

Conventionals Oil and Grease mg/L 0.1(0‐0.72) 4 0 0 0.72(0‐5.3) 4 0 1

Conventionals pH pH units 6.5‐8.5 8.47(8.41‐8.66) 4 2 4 6.735(6.42‐7.03) 4 1 4

General Alkalinity as CaCO3 mg/L 248(1‐261) 4 0 4 55(41‐83) 4 0 4

General Ammonia mg/L 1.42‐2.3 0.182(0.05‐0.3) 4 0 3 23‐29 1.5215(0.283‐2.53) 4 0 4

General BioChemical Oxygen Demand‐ Five‐Day mg/L 8.76(2.97‐14.8) 4 0 4 25.55(8.34‐54.9) 4 0 4

General Chemical Oxygen Demand mg/L 98.8(53.5‐283) 4 0 4 86.1(30.3‐140) 4 0 4

General Chloride mg/L 119.5(107‐128) 4 0 4 18.1(10.3‐29.9) 4 0 4

General Dissolved Phosphorus mg/L 0.16(0.025‐0.37) 4 0 3 0.375(0.1‐0.61) 4 0 4

General Fluoride mg/L 0.478(0.304‐0.731) 4 0 4 0.254(0.161‐0.625) 4 0 4

General Hardness as CaCO3 mg/L 417.5(405‐430) 4 0 4 95(50‐1260) 4 0 4

General Kjeldahl‐N mg/L 0.42(0.32‐4.62) 4 0 4 2.94(1.16‐5.86) 4 0 4

General Methyl Tertiary Butyl Ether (MTBE) ug/L 0.2(0.2‐0.2) 4 0 0 0.2(0.2‐0.2) 4 0 0

General Methylene Blue Active Substances (MBAS) mg/L 0(0‐0) 4 0 0 0.42(0‐0.95) 4 0 2

General NH3‐N mg/L 0.15(0.05‐0.25) 4 0 3 1.2595(0.234‐2.09) 4 0 4

General Nitrate (NO3) mg/L 45 4.165(1.08‐4.82) 4 0 4 45 2.76(1.31‐3.03) 4 0 4

General Nitrate‐N mg/L 10 0.409(0‐1.06) 4 0 2 10 0.6225(0.015‐0.7) 4 0 3

General Nitrite (NO2) mg/L

General Nitrite‐N mg/L 1 0.005(0.005‐0.015) 4 0 0 1 0.12385(0.005‐1.17) 4 1 3

General Phosphorus‐ Total (as P) mg/L 0.31(0.12‐0.44) 4 0 4 0.5(0.2‐1.09) 4 0 4

General Specific Conductance umhos/cm 1124.5(1070‐1170) 4 0 4 223.5(140‐380) 4 0 4

General Sulfate mg/L 184(167‐211) 4 0 4 22.3(13.7‐35.7) 4 0 4

General Total Dissolved Phosphate mg/L

General Total Dissolved Solids mg/L 778(734‐804) 4 0 4 202(96‐240) 4 0 4

General Total Organic Carbon mg/L 4.09(2.4‐20.1) 4 0 4 16.8(6.43‐39.5) 4 0 4

General Total Petroleum Hydrocarbons mg/L 0.475(0.2‐0.75) 4 0 0 0.75(0‐0.75) 4 0 0

General Total Phosphate mg/L

General Total Suspended Solids mg/L 34.5(28‐269) 4 0 4 203(94‐1500) 10 0 10

General Turbidity NTU 1.765(1.34‐5.32) 4 0 4 15.4(4.44‐28.9) 4 0 4

General Volatile Suspended Solids mg/L 18(4‐81) 4 0 4 114(55‐390) 4 0 4

Herbicides 2‐4‐5‐TP‐SILVEX ug/L 0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 4 0 0

Herbicides 2‐4‐D ug/L 0.0075(0.0075‐0.0075) 4 0 0 0.0075(0.0075‐0.0075) 4 0 0

Herbicides Glyphosate ug/L 2.5(2.5‐2.5) 4 0 0 2.5(2.5‐2.5) 4 0 0

Metals Dissolved Aluminum ug/L 25(0‐25) 4 0 0 25(25‐117) 4 0 1

Metals Dissolved Antimony ug/L 0.638(0.1‐0.736) 4 0 3 2.06(1.45‐4.61) 4 0 4

Metals Dissolved Arsenic ug/L 340.2‐340.2 2.59(2.31‐4.02) 4 0 4 340.2‐340.2 1.52(1.12‐2.12) 4 0 4

Metals Dissolved Barium ug/L 54.55(48.1‐56.6) 4 0 4 28.8(19.3‐39.8) 4 0 4
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Table 4‐4.1. Ballona Creek @ Sawtelle Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Ballona Creek @ Sawtelle

S01

2009‐10Dry

Ballona Creek @ Sawtelle

S01

2009‐10Wet
Group Parameter Code Units

Metals Dissolved Beryllium ug/L 0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

Metals Dissolved Cadmium ug/L 18.9‐18.9 0.05(0.05‐0.05) 4 0 0 0‐18.9 0.05(0.05‐0.05) 4 0 0

Metals Dissolved Chromium ug/L 1707.3‐1707.3 1.905(1.38‐2.7) 4 0 4 308.7‐1707.3 1.405(0.971‐1.97) 4 0 4

Metals Dissolved Chromium +6 ug/L 390.6‐390.6 0.0625(0‐0.125) 4 0 0 50.4‐390.6 0.125(0.125‐0.125) 4 0 0

Metals Dissolved Copper ug/L 50.4‐50.4 4.945(4.18‐5.24) 4 0 4 6.3‐50.4 10.45(8.77‐19.6) 4 2 4

Metals Dissolved Iron ug/L 25(25‐218) 4 0 1 176(25‐371) 4 0 2

Metals Dissolved Lead ug/L 283.5‐283.5 0.1(0‐0.5) 4 0 1 31.5‐283.5 1.82(1.06‐2.73) 4 0 4

Metals Dissolved Mercury ug/L 0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

Metals Dissolved Nickel ug/L 1512‐1512 3.45(2.63‐3.8) 4 0 4 258.3‐1512 4.43(1.93‐10.9) 4 0 4

Metals Dissolved Selenium ug/L 3.73(3.29‐6.92) 4 0 4 0.25(0.25‐0.25) 4 0 0

Metals Dissolved Silver ug/L 37.8‐37.8 0.05(0.05‐0.05) 4 0 0 0‐37.8 0.05(0.05‐0.05) 4 0 0

Metals Dissolved Thallium ug/L 0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

Metals Dissolved Zinc ug/L 378‐378 20.6(10.2‐30.1) 4 0 4 63‐378 57.25(40.5‐80.4) 4 0 4

Metals Aluminum ug/L 247(136‐1460) 4 0 4 2680(386‐12000) 4 0 4

Metals Antimony ug/L 0.797(0.573‐0.99) 4 0 4 4.075(3.27‐5.24) 4 0 4

Metals Arsenic ug/L 3.25(2.71‐4.12) 4 0 4 2.49(2.18‐6.26) 4 0 4

Metals Barium ug/L 70(62.8‐101) 4 0 4 76.9(40.1‐341) 4 0 4

Metals Beryllium ug/L 0.05(0.05‐0.5) 4 0 0 0.05(0.05‐0.05) 4 0 0

Metals Cadmium ug/L 0.05(0.05‐0.303) 4 0 1 0.442(0.05‐3.15) 4 0 3

Metals Chromium ug/L 2.88(1.5‐3.94) 4 0 4 8.485(2.06‐23.6) 4 0 4

Metals Chromium +6 ug/L 0.0625(0‐0.125) 4 0 0 0.125(0.125‐0.125) 4 0 0

Metals Copper ug/L 12.75(10.7‐22.7) 4 0 4 46.5(27.5‐221) 4 0 4

Metals Iron ug/L 447.5(236‐2450) 4 0 4 4990(391‐17100) 4 0 4

Metals Lead ug/L 1.435(1.13‐5.31) 4 0 4 31(2.65‐81.3) 4 0 4

Metals Mercury ug/L 0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

Metals Nickel ug/L 4.65(3.82‐6.94) 4 0 4 9.895(7.83‐29.4) 4 0 4

Metals Selenium ug/L 4.05(3.62‐6.94) 4 0 4 1.505(0.25‐1.91) 4 0 3

Metals Silver ug/L 0.05(0‐0.05) 4 0 0 0.179(0.05‐3.6) 4 0 2

Metals Thallium ug/L 0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

Metals Zinc ug/L 67.05(33.8‐95.5) 4 0 4 275(119‐710) 4 0 4

Organophosphate Pesticides Atrazine ug/L 0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 4 0 0

Organophosphate Pesticides Chlorpyrifos ug/L 0.01(0.01‐0.01) 4 0 0 0.01(0.01‐0.01) 4 0 0

Organophosphate Pesticides Cyanazine ug/L 0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 4 0 0

Organophosphate Pesticides Diazinon ug/L 0.0015(0.0015‐0.0015) 4 0 0 0.0015(0.0015‐0.0015) 4 0 0

Organophosphate Pesticides Malathion ug/L 0.2675(0.165‐0.335) 4 0 0 0.25(0.165‐0.335) 4 0 0

Organophosphate Pesticides Prometryn ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

Organophosphate Pesticides Simazine ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) ug/L 0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) ug/L 0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) ug/L 0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) ug/L 0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) ug/L 0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) ug/L 0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) ug/L 0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol ug/L 1.65(0.2‐1.65) 4 0 0 1.65(1.65‐1.65) 4 0 0

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol ug/L 0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol ug/L 0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol ug/L 0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol ug/L 0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L 35.98‐46.26 0.335(0.335‐0.35) 4 0 0 4.87‐8.99 0.335(0.335‐0.335) 4 0 0

Semivolatile Organic Compounds (Acids) Phenol ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene ug/L 0.835(0.015‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene ug/L 0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene ug/L 0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene ug/L 0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0
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Table 4‐4.1. Ballona Creek @ Sawtelle Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Ballona Creek @ Sawtelle

S01

2009‐10Dry

Ballona Creek @ Sawtelle

S01

2009‐10Wet
Group Parameter Code Units

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether ug/L 0.165(0.165‐0.165) 3 0 0 0.165(0.165‐0.165) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene ug/L 1.665(1.665‐1.7) 4 0 0 1.665(1.665‐1.665) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol ug/L 0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether ug/L 0.835(0.2‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether ug/L 0.835(0.02‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene ug/L 0.835(0.1‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐8.27) 4 0 1

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L 1.665(0.05‐1.665) 4 0 0 1.665(0‐1.665) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene ug/L 0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L 0.335(0‐0.335) 4 0 0 0.335(0.335‐0.335) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L 0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.462) 4 0 1

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L 0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene ug/L 0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L 0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L 0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L 0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.366) 4 0 1

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate ug/L 1.7(1.7‐1.7) 1 0 0

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate ug/L 1.7(1.7‐1.7) 1 0 0
WQO=Water Quality Objective

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)

High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 inch at the Ballon Creek  

(S01), Los Angeles (S10), Coyote Creek (S13),  San Gabriel (S14), and Dominguez Channel (S28) MES, as well as for all tributary 

stations (all located in the Dominguez Channel drainage area)
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Bacteria Fecal Coliform MPN/100mL

Bacteria Fecal Enterococcus MPN/100mL

Bacteria Fecal Streptococcus MPN/100mL

Bacteria Total Coliform MPN/100mL

Chlorinated Pesticides 4‐4'‐DDD ug/L

Chlorinated Pesticides 4‐4'‐DDE ug/L

Chlorinated Pesticides 4‐4'‐DDT ug/L

Chlorinated Pesticides Aldrin ug/L

Chlorinated Pesticides Dieldrin ug/L

Chlorinated Pesticides Endosulfan sulfate ug/L

Chlorinated Pesticides Endrin ug/L

Chlorinated Pesticides Endrin aldehyde ug/L

Chlorinated Pesticides Endrin ketone ug/L

Chlorinated Pesticides Heptachlor ug/L

Chlorinated Pesticides Heptachlor Epoxide ug/L

Chlorinated Pesticides Toxaphene ug/L

Chlorinated Pesticides alpha‐BHC ug/L

Chlorinated Pesticides alpha‐chlordane ug/L

Chlorinated Pesticides beta‐BHC ug/L

Chlorinated Pesticides delta‐BHC ug/L

Chlorinated Pesticides gamma‐BHC (lindane) ug/L

Chlorinated Pesticides gamma‐chlordane ug/L

Conventionals Cyanide mg/L

Conventionals Dissolved Oxygen mg/L

Conventionals Oil and Grease mg/L

Conventionals pH pH units

General Alkalinity as CaCO3 mg/L

General Ammonia mg/L

General BioChemical Oxygen Demand‐ Five‐Day mg/L

General Chemical Oxygen Demand mg/L

General Chloride mg/L

General Dissolved Phosphorus mg/L

General Fluoride mg/L

General Hardness as CaCO3 mg/L

General Kjeldahl‐N mg/L

General Methyl Tertiary Butyl Ether (MTBE) ug/L

General Methylene Blue Active Substances (MBAS) mg/L

General NH3‐N mg/L

General Nitrate (NO3) mg/L

General Nitrate‐N mg/L

General Nitrite (NO2) mg/L

General Nitrite‐N mg/L

General Phosphorus‐ Total (as P) mg/L

General Specific Conductance umhos/cm

General Sulfate mg/L

General Total Dissolved Phosphate mg/L

General Total Dissolved Solids mg/L

General Total Organic Carbon mg/L

General Total Petroleum Hydrocarbons mg/L

General Total Phosphate mg/L

General Total Suspended Solids mg/L

General Turbidity NTU

General Volatile Suspended Solids mg/L

Herbicides 2‐4‐5‐TP‐SILVEX ug/L

Herbicides 2‐4‐D ug/L

Herbicides Glyphosate ug/L

Metals Dissolved Aluminum ug/L

Metals Dissolved Antimony ug/L

Metals Dissolved Arsenic ug/L

Metals Dissolved Barium ug/L

Group Parameter Code Units

Table 4‐4.2. Malibu Creek @ Piuma Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

400 125(20‐340) 4 0 4 400 25065(20‐90000) 4 2 4

155(80‐300) 4 0 4 45650(300‐300000) 4 0 4

155(80‐500) 4 0 4 80650(300‐300000) 4 0 4

13500(1300‐50000) 4 0 4 120650(300‐240000) 4 0 4

0.0055(0.005‐0.0055) 4 0 0 0.0055(0.0055‐0.0055) 4 0 0

0.002(0.002‐0.002) 4 0 0 0.002(0.002‐0.002) 4 0 0

1.1 0.005(0.005‐0.005) 4 0 0 1.1 0.005(0.005‐0.005) 4 0 0

3 0.002(0.002‐0.002) 4 0 0 3 0.002(0.002‐0.002) 4 0 0

0.001(0.001‐0.001) 4 0 0 0.001(0.001‐0.001) 4 0 0

0.025(0.025‐0.025) 4 0 0 0.025(0.025‐0.025) 4 0 0

0.086 0.003(0.003‐0.003) 4 0 0 0.086 0.003(0.003‐0.003) 4 0 0

0.005(0.005‐0.005) 4 0 0 0.005(0.005‐0.005) 4 0 0

0(0‐0) 1 0 0

0.52 0.0015(0.0015‐0.0015) 4 0 0 0.52 0.0015(0.0015‐0.0015) 4 0 0

0.52 0.005(0.005‐0.005) 4 0 0 0.52 0.005(0.005‐0.005) 4 0 0

0.73 0.12(0.12‐0.12) 4 0 0 0.73 0.12(0.12‐0.12) 4 0 0

0.005(0.0015‐0.005) 4 0 0 0.005(0.005‐0.005) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 4 0 0

0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 4 0 0

0.95 0.002(0.002‐0.002) 4 0 0 0.95 0.002(0.002‐0.002) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.22 0.0025(0.0025‐0.012) 4 0 1 0.22 0.0025(0.0025‐0.0025) 4 0 0

5 10(9.66‐13) 4 0 4 5 10.725(9.75‐11.7) 4 0 4

0.46(0.2‐0.72) 4 0 0 0.72(0‐0.72) 4 0 0

7.94(7.73‐8.13) 4 0 4 7.845(7.18‐8.09) 4 0 4

247.5(1‐330) 4 0 4 199.5(165‐220) 4 0 4

3.9‐10.3 0.145(0.05‐0.666) 4 0 3 6.8‐19.2 0.218(0.05‐0.336) 4 0 3

1.305(0.5‐2.83) 4 0 2 5.65(4.01‐7.49) 4 0 4

88.45(57.1‐259) 4 0 4 70.95(46.5‐83.3) 4 0 4

500 142(121‐175) 4 0 4 500 148.5(99.8‐179) 4 0 4

0.499(0.16‐0.67) 4 0 4 0.245(0.08‐0.33) 4 0 4

0.204(0.131‐0.71) 4 0 4 0.3445(0.255‐0.509) 4 0 4

907.5(605‐1100) 4 0 4 760(570‐990) 4 0 4

0.423(0.28‐4.08) 4 0 4 1.266(0.8‐1.66) 4 0 4

0.2(0.2‐0.2) 4 0 0 0.2(0.2‐0.2) 4 0 0

0(0‐0.005) 4 0 0 0(0‐0.005) 4 0 0

0.12(0.05‐0.55) 4 0 3 0.18(0.05‐0.278) 4 0 3

45 9.675(0‐20.4) 4 0 3 45 7.09(4.21‐10.1) 4 0 4

10 2.18(0‐4.6) 4 0 3 10 1.6(0.951‐2.27) 4 0 4

1 0.005(0.005‐0.015) 4 0 0 1 0.005(0.005‐0.005) 4 0 0

0.501(0.19‐0.69) 4 0 4 0.45(0.34‐0.5) 4 0 4

2320(1430‐3255) 4 0 4 1625(1320‐3100) 4 0 4

500 603(401‐749) 4 2 4 500 574(360‐800) 4 2 4

2000 1605(970‐2002) 4 1 4 2000 1350(922‐1790) 4 0 4

4.685(3.4‐17.9) 4 0 4 10.89(8.16‐12.5) 4 0 4

0.475(0.2‐0.75) 4 0 0 0.75(0.75‐0.75) 4 0 0

11.5(2‐17) 4 0 4 101(10‐350) 10 0 10

0.855(0.76‐1.12) 4 0 4 9.92(2.79‐29.6) 4 0 4

3(1‐8) 4 0 4 22.5(19‐38) 4 0 4

0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 4 0 0

0.0075(0.0075‐0.0075) 4 0 0 0.0075(0.0075‐0.0075) 4 0 0

2.5(2.5‐2.5) 4 0 0 2.5(2.5‐2.5) 4 0 0

25(25‐25) 4 0 0 25(25‐155) 4 0 1

0.05(0‐0.1) 4 0 0 0.5495(0.52‐0.794) 4 0 4

340.2‐340.2 2.12(1.86‐3.42) 4 0 4 340.2‐340.2 2.08(1.8‐3.52) 4 0 4

42.6(24.7‐52.6) 4 0 4 32.05(22.7‐41.4) 4 0 4

Malibu Creek @ Piuma

S02

2009‐10Wet

Malibu Creek @ Piuma

S02

2009‐10Dry
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Group Parameter Code Units

Metals Dissolved Beryllium ug/L

Metals Dissolved Cadmium ug/L

Metals Dissolved Chromium ug/L

Metals Dissolved Chromium +6 ug/L

Metals Dissolved Copper ug/L

Metals Dissolved Iron ug/L

Metals Dissolved Lead ug/L

Metals Dissolved Mercury ug/L

Metals Dissolved Nickel ug/L

Metals Dissolved Selenium ug/L

Metals Dissolved Silver ug/L

Metals Dissolved Thallium ug/L

Metals Dissolved Zinc ug/L

Metals Aluminum ug/L

Metals Antimony ug/L

Metals Arsenic ug/L

Metals Barium ug/L

Metals Beryllium ug/L

Metals Cadmium ug/L

Metals Chromium ug/L

Metals Chromium +6 ug/L

Metals Copper ug/L

Metals Iron ug/L

Metals Lead ug/L

Metals Mercury ug/L

Metals Nickel ug/L

Metals Selenium ug/L

Metals Silver ug/L

Metals Thallium ug/L

Metals Zinc ug/L

Organophosphate Pesticides Atrazine ug/L

Organophosphate Pesticides Chlorpyrifos ug/L

Organophosphate Pesticides Cyanazine ug/L

Organophosphate Pesticides Diazinon ug/L

Organophosphate Pesticides Malathion ug/L

Organophosphate Pesticides Prometryn ug/L

Organophosphate Pesticides Simazine ug/L

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) ug/L

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) ug/L

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) ug/L

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) ug/L

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) ug/L

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) ug/L

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L

Semivolatile Organic Compounds (Acids) Phenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene ug/L

Table 4‐4.2. Malibu Creek @ Piuma Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Malibu Creek @ Piuma

S02

2009‐10Wet

Malibu Creek @ Piuma

S02

2009‐10Dry

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

18.9‐18.9 0.05(0‐0.45) 4 0 1 18.9‐18.9 0.176(0.05‐0.368) 4 0 2

1707.3‐1707.3 0.83(0.5‐1.1) 4 0 4 1707.3‐1707.3 1.535(0.757‐1.72) 4 0 4

390.6‐390.6 0.125(0.125‐0.125) 4 0 0 390.6‐390.6 0.125(0.125‐0.125) 4 0 0

50.4‐50.4 2.125(1.63‐2.57) 4 0 4 50.4‐50.4 2.875(2.77‐4.88) 4 0 4

25(25‐25) 4 0 0 25(25‐25) 4 0 0

283.5‐283.5 0.1(0.1‐0.1) 4 0 0 283.5‐283.5 0.1(0.1‐0.777) 4 0 1

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

1512‐1512 8.2(5.89‐10.6) 4 0 4 1512‐1512 8.815(8.08‐15.5) 4 0 4

3.8(2.66‐9.52) 4 0 4 5.545(3.85‐12.5) 4 0 4

37.8‐37.8 0.05(0.05‐0.05) 4 0 0 37.8‐37.8 0.05(0.05‐0.05) 4 0 0

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

378‐378 21.3(5.14‐44.1) 4 0 4 378‐378 21.5(18.7‐36.5) 4 0 4

12.5(0‐122) 4 0 1 2265(1750‐4030) 4 0 4

0.05(0‐0.1) 4 0 0 1.1(0.781‐1.27) 4 0 4

2.325(2.1‐3.57) 4 0 4 3.515(2.26‐4.11) 4 0 4

45.5(32.6‐48.9) 4 0 4 76.8(44.3‐99.3) 4 0 4

0.05(0.05‐0.5) 4 0 0 0.05(0.05‐0.05) 4 0 0

0.05(0‐0.499) 4 0 1 1.41(0.825‐2.82) 4 0 4

1.655(0.503‐3.33) 4 0 4 5.94(3.38‐10.7) 4 0 4

0.125(0.125‐0.125) 4 0 0 0.125(0.125‐0.125) 4 0 0

7.8(7.44‐8.43) 4 0 4 15.5(13.6‐22.7) 4 0 4

167.5(141‐230) 4 0 4 4355(2620‐9180) 4 0 4

0.7105(0.59‐0.861) 4 0 4 4.48(2.47‐11.7) 4 0 4

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

10.35(7.44‐11.5) 4 0 4 20.05(16.8‐21.9) 4 0 4

4.185(3.23‐9.55) 4 0 4 6.745(4.01‐15.1) 4 0 4

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

37.45(26.4‐103) 4 0 4 64.2(41.8‐85) 4 0 4

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 4 0 0

0.01(0.01‐0.01) 4 0 0 0.01(0.01‐0.01) 4 0 0

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 4 0 0

0.0015(0.0015‐0.0015) 4 0 0 0.0015(0.0015‐0.0015) 4 0 0

0.2675(0.165‐0.335) 4 0 0 0.25(0.165‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

1.65(0.2‐1.65) 4 0 0 1.65(1.65‐1.65) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

18.17‐27.16 0.335(0.335‐0.35) 4 0 0 10.45‐26.09 0.335(0.335‐0.335) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.835(0.015‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0
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Group Parameter Code Units

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate ug/L
WQO=Water Quality Objective

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)

High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 inch at the Ballon Creek  

(S01), Los Angeles (S10), Coyote Creek (S13),  San Gabriel (S14), and Dominguez Channel (S28) MES, as well as for all tributary 

stations (all located in the Dominguez Channel drainage area)

Table 4‐4.2. Malibu Creek @ Piuma Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Malibu Creek @ Piuma

S02

2009‐10Wet

Malibu Creek @ Piuma

S02

2009‐10Dry

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.165) 3 0 0 0.165(0.165‐0.165) 4 0 0

1.665(1.665‐1.7) 4 0 0 1.665(1.665‐1.665) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.835(0.2‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.02‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.835(0.1‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

1.665(0.05‐1.665) 4 0 0 1.665(0‐1.665) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

1.7(1.7‐1.7) 1 0 0

1.7(1.7‐1.7) 1 0 0
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Bacteria Fecal Coliform MPN/100mL

Bacteria Fecal Enterococcus MPN/100mL

Bacteria Fecal Streptococcus MPN/100mL

Bacteria Total Coliform MPN/100mL

Chlorinated Pesticides 4‐4'‐DDD ug/L

Chlorinated Pesticides 4‐4'‐DDE ug/L

Chlorinated Pesticides 4‐4'‐DDT ug/L

Chlorinated Pesticides Aldrin ug/L

Chlorinated Pesticides Dieldrin ug/L

Chlorinated Pesticides Endosulfan sulfate ug/L

Chlorinated Pesticides Endrin ug/L

Chlorinated Pesticides Endrin aldehyde ug/L

Chlorinated Pesticides Endrin ketone ug/L

Chlorinated Pesticides Heptachlor ug/L

Chlorinated Pesticides Heptachlor Epoxide ug/L

Chlorinated Pesticides Toxaphene ug/L

Chlorinated Pesticides alpha‐BHC ug/L

Chlorinated Pesticides alpha‐chlordane ug/L

Chlorinated Pesticides beta‐BHC ug/L

Chlorinated Pesticides delta‐BHC ug/L

Chlorinated Pesticides gamma‐BHC (lindane) ug/L

Chlorinated Pesticides gamma‐chlordane ug/L

Conventionals Cyanide mg/L

Conventionals Dissolved Oxygen mg/L

Conventionals Oil and Grease mg/L

Conventionals pH pH units

General Alkalinity as CaCO3 mg/L

General Ammonia mg/L

General BioChemical Oxygen Demand‐ Five‐Day mg/L

General Chemical Oxygen Demand mg/L

General Chloride mg/L

General Dissolved Phosphorus mg/L

General Fluoride mg/L

General Hardness as CaCO3 mg/L

General Kjeldahl‐N mg/L

General Methyl Tertiary Butyl Ether (MTBE) ug/L

General Methylene Blue Active Substances (MBAS) mg/L

General NH3‐N mg/L

General Nitrate (NO3) mg/L

General Nitrate‐N mg/L

General Nitrite (NO2) mg/L

General Nitrite‐N mg/L

General Phosphorus‐ Total (as P) mg/L

General Specific Conductance umhos/cm

General Sulfate mg/L

General Total Dissolved Phosphate mg/L

General Total Dissolved Solids mg/L

General Total Organic Carbon mg/L

General Total Petroleum Hydrocarbons mg/L

General Total Phosphate mg/L

General Total Suspended Solids mg/L

General Turbidity NTU

General Volatile Suspended Solids mg/L

Herbicides 2‐4‐5‐TP‐SILVEX ug/L

Herbicides 2‐4‐D ug/L

Herbicides Glyphosate ug/L

Metals Dissolved Aluminum ug/L

Metals Dissolved Antimony ug/L

Metals Dissolved Arsenic ug/L

Metals Dissolved Barium ug/L

Group Parameter Code Units

Table 4‐4.3. Los Angeles River @ Wardlow Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

400 160(20‐300) 4 0 4 400 162000(230‐900000) 4 2 4

85(20‐230) 4 0 4 590000(1300‐2400000) 4 0 4

85(20‐230) 4 0 4 590000(1300‐2400000) 4 0 4

410(20‐2400) 4 0 4 1950000(50000‐5000000) 4 0 4

0.0055(0.005‐0.0055) 4 0 0 0.0055(0.0055‐0.0055) 4 0 0

0.002(0.002‐0.002) 4 0 0 0.002(0.002‐0.002) 4 0 0

1.1 0.005(0.005‐0.005) 4 0 0 1.1 0.005(0.005‐0.005) 4 0 0

3 0.002(0.002‐0.002) 4 0 0 3 0.002(0.002‐0.002) 4 0 0

0.001(0.001‐0.001) 4 0 0 0.001(0.001‐0.001) 4 0 0

0.025(0.025‐0.025) 4 0 0 0.025(0.025‐0.025) 4 0 0

0.086 0.003(0.003‐0.003) 4 0 0 0.086 0.003(0.003‐0.003) 4 0 0

0.005(0.005‐0.005) 4 0 0 0.005(0.005‐0.005) 4 0 0

0(0‐0) 1 0 0

0.52 0.0015(0.0015‐0.0015) 4 0 0 0.52 0.0015(0.0015‐0.0015) 4 0 0

0.52 0.005(0.005‐0.005) 4 0 0 0.52 0.005(0.005‐0.005) 4 0 0

0.73 0.12(0.12‐0.12) 4 0 0 0.73 0.12(0.12‐0.12) 4 0 0

0.005(0.0015‐0.005) 4 0 0 0.005(0.005‐0.005) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 4 0 0

0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 4 0 0

0.95 0.002(0.002‐0.002) 4 0 0 0.95 0.002(0.002‐0.002) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.22 0.008(0.0025‐0.027) 4 1 3 0.22 0.0085(0.0025‐0.06) 4 1 3

5 17.4(10.2‐21.5) 4 0 4 5 8.03(8.03‐8.03) 4 0 4

0.46(0.2‐0.72) 4 0 0 0(0‐0.72) 4 0 0

8.895(7.97‐9.4) 4 3 4 7(6.41‐7.45) 4 1 4

158(151‐206) 4 0 4 55(34‐69) 4 0 4

0.91‐6.8 0.224(0.16‐0.448) 4 0 4 14.6‐29 0.618(0.364‐1.91) 4 0 4

24.2(21.6‐31.5) 4 0 4 14.455(9.01‐24.7) 4 0 4

67.9(63.2‐234) 4 0 4 78.15(29.3‐154) 4 0 4

150 124.5(114‐149) 4 0 4 150 11.35(7.38‐22) 4 0 4

0.22(0.06‐0.39) 4 0 4 0.285(0.22‐0.42) 4 0 4

0.493(0.43‐0.892) 4 0 4 0.2055(0.104‐0.276) 4 0 4

275(255‐300) 4 0 4 55(50‐90) 4 0 4

1.79(1.08‐6.18) 4 0 4 1.93(1.07‐4.1) 4 0 4

0.2(0.2‐0.2) 4 0 0 0.2(0.2‐0.2) 4 0 0

0(0‐0) 4 0 0 0.255(0‐0.7) 4 0 2

0.185(0.13‐0.37) 4 0 4 0.511(0.301‐1.58) 4 0 4

45 3.92(1.07‐15.7) 4 0 4 45 2.865(2.38‐4.62) 4 0 4

10 0.885(0‐3.55) 4 0 3 10 0.647(0.5‐1.04) 4 0 4

1 0.0634(0.015‐0.17) 4 0 3 1 0.005(0.005‐0.005) 4 0 0

0.355(0.07‐0.52) 4 0 4 0.85(0.23‐1.13) 4 0 4

1015.5(980‐1040) 4 0 4 219.5(129‐1310) 4 0 4

350 158.5(134‐197) 4 0 4 350 15.45(12.1‐29.9) 4 0 4

. . .

1500 677(662‐696) 4 0 4 1500 106(88‐188) 4 0

12.45(7.84‐20.8) 4 0 4 14.2(6.21‐24.5) 4 0 4

0.475(0.2‐0.75) 4 0 0 0.375(0‐0.75) 4 0 0

.

74(14‐135) 4 0 4 295(64‐892) 10 0 10

4.275(2.53‐5.5) 4 0 4 31.15(5.57‐36.8) 4 0 4

27(11‐66) 4 0 4 77.5(70‐138) 4 0 4

0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 4 0 0

0.0075(0.0075‐0.0075) 4 0 0 0.0075(0.0075‐0.0075) 4 0 0

2.5(2.5‐2.5) 4 0 0 2.5(2.5‐2.5) 4 0 0

25(25‐25) 4 0 1 25(25‐142) 4 0 1

0.8535(0.1‐0.932) 4 0 3 1.475(1.15‐2.63) 4 0 4

340.2‐340.2 2.325(2.14‐4.31) 4 0 4 340.2‐340.2 1.465(1.03‐1.98) 4 0 4

39.75(0.5‐45.2) 4 0 3 22.45(18.2‐27) 4 0 4

Los Angeles @ Wardlow

S10

2009‐10Dry

Los Angeles @ Wardlow

S10

2009‐10Wet
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Group Parameter Code Units

Metals Dissolved Beryllium ug/L

Metals Dissolved Cadmium ug/L

Metals Dissolved Chromium ug/L

Metals Dissolved Chromium +6 ug/L

Metals Dissolved Copper ug/L

Metals Dissolved Iron ug/L

Metals Dissolved Lead ug/L

Metals Dissolved Mercury ug/L

Metals Dissolved Nickel ug/L

Metals Dissolved Selenium ug/L

Metals Dissolved Silver ug/L

Metals Dissolved Thallium ug/L

Metals Dissolved Zinc ug/L

Metals Aluminum ug/L

Metals Antimony ug/L

Metals Arsenic ug/L

Metals Barium ug/L

Metals Beryllium ug/L

Metals Cadmium ug/L

Metals Chromium ug/L

Metals Chromium +6 ug/L

Metals Copper ug/L

Metals Iron ug/L

Metals Lead ug/L

Metals Mercury ug/L

Metals Nickel ug/L

Metals Selenium ug/L

Metals Silver ug/L

Metals Thallium ug/L

Metals Zinc ug/L

Organophosphate Pesticides Atrazine ug/L

Organophosphate Pesticides Chlorpyrifos ug/L

Organophosphate Pesticides Cyanazine ug/L

Organophosphate Pesticides Diazinon ug/L

Organophosphate Pesticides Malathion ug/L

Organophosphate Pesticides Prometryn ug/L

Organophosphate Pesticides Simazine ug/L

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) ug/L

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) ug/L

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) ug/L

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) ug/L

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) ug/L

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) ug/L

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L

Semivolatile Organic Compounds (Acids) Phenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene ug/L

Table 4‐4.3. Los Angeles River @ Wardlow Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Los Angeles @ Wardlow

S10

2009‐10Dry

Los Angeles @ Wardlow

S10

2009‐10Wet

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

12.6‐12.6 0.1625(0.05‐0.689) 4 0 2 0‐6.3 0.05(0.05‐0.05) 4 0 0

1178.1‐1348.2 1.555(0.25‐2.05) 4 0 3 308.7‐504 1.052(0.876‐1.71) 4 0 4

252‐296.1 0.125(0.125‐0.37) 4 0 1 50.4‐88.2 0.125(0.125‐0.125) 4 0 0

31.5‐37.8 5.71(0.25‐6.72) 4 0 3 6.3‐12.6 7.93(6.06‐15.6) 4 2 4

25(25‐25) 4 0 0 143.5(127‐219) 4 0 4

176.4‐207.9 0.325(0.1‐1.27) 4 0 2 31.5‐56.7 2.3(1.45‐2.8) 4 0 4

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

1033.2‐1184.4 4.655(0.25‐7.27) 4 0 3 258.3‐428.4 3.065(0‐7.85) 4 0 3

2.635(0.25‐5.84) 4 0 3 0.74(0.25‐1.7) 4 0 2

18.9‐25.2 0.05(0.05‐0.05) 4 0 0 0‐0 0.05(0.05‐0.05) 4 0 0

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

258.3‐296.1 21.65(0.5‐39.6) 4 0 3 63‐107.1 58.55(44.5‐63.2) 4 0 4

691(25‐1200) 4 0 3 7500(136‐13500) 4 0 4

0.999(0.82‐1.13) 4 0 4 2.83(2.58‐5.16) 4 0 4

2.565(2.38‐4.31) 4 0 4 2.96(2.01‐3.92) 4 0 4

55.3(44.6‐63.1) 4 0 4 129.5(30.6‐196) 4 0 4

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

0.195(0‐0.783) 4 0 2 0.843(0.05‐1.41) 4 0 3

1.86(0.807‐3.01) 4 0 4 12.04(2.25‐17.7) 4 0 4

0.125(0.125‐0.125) 4 0 0 0.125(0.125‐0.125) 4 0 0

13.05(10.5‐16.7) 4 0 4 48.45(21.5‐82.4) 4 0 4

767.5(0‐1170) 4 0 3 10750(307‐15800) 4 0 4

4.355(0.803‐8.5) 4 0 4 47.1(3.12‐97.6) 4 0 4

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

6.23(4.84‐8.2) 4 0 4 12.25(8.77‐20.5) 4 0 4

2.815(2.23‐5.94) 4 0 4 0.82(0.25‐1.7) 4 0 2

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.422) 4 0 1

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

85.3(66.1‐108) 4 0 4 237.5(64.4‐492) 4 0 4

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 4 0 0

0.01(0.01‐0.01) 4 0 0 0.01(0.01‐0.01) 4 0 0

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 4 0 0

0.0015(0.0015‐0.0015) 4 0 0 0.0015(0.0015‐0.0015) 4 0 0

0.1825(0.165‐0.335) 4 0 0 0.25(0.165‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

1.65(0.2‐1.65) 4 0 0 1.65(1.65‐1.65) 4 0 1

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

23.12‐97.32 0.335(0.335‐0.35) 4 0 0 4.82‐13.71 0.335(0.335‐0.335) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.835(0.015‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0
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Group Parameter Code Units

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate ug/L
WQO=Water Quality Objective

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)

High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 inch at the Ballon Creek  

(S01), Los Angeles (S10), Coyote Creek (S13),  San Gabriel (S14), and Dominguez Channel (S28) MES, as well as for all tributary 

stations (all located in the Dominguez Channel drainage area)

Table 4‐4.3. Los Angeles River @ Wardlow Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Los Angeles @ Wardlow

S10

2009‐10Dry

Los Angeles @ Wardlow

S10

2009‐10Wet

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.165) 3 0 0 0.165(0.165‐0.165) 4 0 0

1.665(1.665‐1.7) 4 0 0 1.665(1.665‐1.665) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.835(0.2‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.02‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.835(0.1‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.8425(0.835‐9.9) 4 0 1 0.835(0.835‐8.86) 4 0 1

1.665(0.05‐1.665) 4 0 0 1.665(1.665‐1.665) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.503) 4 0 1

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.413) 4 0 1

1.7(1.7‐1.7) 1 0 0

1.7(1.7‐1.7) 1 0 0
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Bacteria Fecal Coliform MPN/100mL

Bacteria Fecal Enterococcus MPN/100mL

Bacteria Fecal Streptococcus MPN/100mL

Bacteria Total Coliform MPN/100mL

Chlorinated Pesticides 4‐4'‐DDD ug/L

Chlorinated Pesticides 4‐4'‐DDE ug/L

Chlorinated Pesticides 4‐4'‐DDT ug/L

Chlorinated Pesticides Aldrin ug/L

Chlorinated Pesticides Dieldrin ug/L

Chlorinated Pesticides Endosulfan sulfate ug/L

Chlorinated Pesticides Endrin ug/L

Chlorinated Pesticides Endrin aldehyde ug/L

Chlorinated Pesticides Endrin ketone ug/L

Chlorinated Pesticides Heptachlor ug/L

Chlorinated Pesticides Heptachlor Epoxide ug/L

Chlorinated Pesticides Toxaphene ug/L

Chlorinated Pesticides alpha‐BHC ug/L

Chlorinated Pesticides alpha‐chlordane ug/L

Chlorinated Pesticides beta‐BHC ug/L

Chlorinated Pesticides delta‐BHC ug/L

Chlorinated Pesticides gamma‐BHC (lindane) ug/L

Chlorinated Pesticides gamma‐chlordane ug/L

Conventionals Cyanide mg/L

Conventionals Dissolved Oxygen mg/L

Conventionals Oil and Grease mg/L

Conventionals pH pH units

General Alkalinity as CaCO3 mg/L

General Ammonia mg/L

General BioChemical Oxygen Demand‐ Five‐Day mg/L

General Chemical Oxygen Demand mg/L

General Chloride mg/L

General Dissolved Phosphorus mg/L

General Fluoride mg/L

General Hardness as CaCO3 mg/L

General Kjeldahl‐N mg/L

General Methyl Tertiary Butyl Ether (MTBE) ug/L

General Methylene Blue Active Substances (MBAS) mg/L

General NH3‐N mg/L

General Nitrate (NO3) mg/L

General Nitrate‐N mg/L

General Nitrite (NO2) mg/L

General Nitrite‐N mg/L

General Phosphorus‐ Total (as P) mg/L

General Specific Conductance umhos/cm

General Sulfate mg/L

General Total Dissolved Phosphate mg/L

General Total Dissolved Solids mg/L

General Total Organic Carbon mg/L

General Total Petroleum Hydrocarbons mg/L

General Total Phosphate mg/L

General Total Suspended Solids mg/L

General Turbidity NTU

General Volatile Suspended Solids mg/L

Herbicides 2‐4‐5‐TP‐SILVEX ug/L

Herbicides 2‐4‐D ug/L

Herbicides Glyphosate ug/L

Metals Dissolved Aluminum ug/L

Metals Dissolved Antimony ug/L

Metals Dissolved Arsenic ug/L

Metals Dissolved Barium ug/L

Group Parameter Code Units

Table 4‐4.4. Coyote Creek @ Spring Street Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

400 1350(300‐9000) 4 3 4 400 70000(3000‐1600000) 4 0 4

155(40‐300) 4 0 4 240000(230‐900000) 4 0 4

155(40‐300) 4 0 4 270000(230‐900000) 4 0 4

9500(2400‐50000) 4 0 4 200000(9000‐5000000) 4 0 4

0.0055(0.005‐0.0055) 4 0 0 0.0055(0.0055‐0.0055) 4 0 0

0.002(0.002‐0.002) 4 0 0 0.002(0.002‐0.002) 4 0 0

1.1 0.005(0.005‐0.005) 4 0 0 1.1 0.005(0.005‐0.005) 4 0 0

3 0.002(0.002‐0.002) 4 0 0 3 0.002(0.002‐0.002) 4 0 0

0.001(0.001‐0.001) 4 0 0 0.001(0.001‐0.001) 4 0 0

0.025(0.025‐0.025) 4 0 0 0.025(0.025‐0.025) 4 0 0

0.086 0.003(0.003‐0.003) 4 0 0 0.086 0.003(0.003‐0.003) 4 0 0

0.005(0.005‐0.005) 4 0 0 0.005(0.005‐0.005) 4 0 0

0(0‐0) 1 0 0

0.52 0.0015(0.0015‐0.0015) 4 0 0 0.52 0.0015(0.0015‐0.0015) 4 0 0

0.52 0.005(0.005‐0.005) 4 0 0 0.52 0.005(0.005‐0.005) 4 0 0

0.73 0.12(0.12‐0.12) 4 0 0 0.73 0.12(0.12‐0.12) 4 0 0

0.005(0.0015‐0.005) 4 0 0 0.005(0.005‐0.005) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 4 0 0

0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 4 0 0

0.95 0.002(0.002‐0.002) 4 0 0 0.95 0.002(0.002‐0.002) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.22 0.018(0.01‐0.034) 4 1 4 0.22 0.0125(0.0025‐0.03) 4 1 3

5 18(15.6‐20) 4 0 4 5 10(10‐10) 4 0 4

0.46(0.2‐0.72) 4 0 0 0.36(0‐0.72) 4 0 0

8.245(8.04‐8.58) 4 1 4 7.34(6.96‐7.52) 4 0 4

275(220‐289) 4 0 4 55(41‐55) 4 0 4

2.3‐6.8 0.127(0.121‐0.55) 4 0 4 14.6‐23 0.5485(0.318‐0.835) 4 0 4

14.65(12.1‐24) 4 0 4 13.31(5.38‐30.3) 4 0 4

95.9(55.8‐368) 4 0 4 62.4(28.9‐286) 4 0 4

221(194‐262) 4 0 4 12.8(10.1‐22.5) 4 0 4

0.025(0.025‐0.05) 4 0 1 0.19(0.11‐0.28) 4 0 4

1.205(1.11‐1.23) 4 0 4 0.2105(0.179‐0.251) 4 0 4

390(355‐410) 4 0 4 65(40‐110) 4 0 4

0.84(0.62‐3.3) 4 0 4 2.11(1.28‐4.24) 4 0 4

0.2(0.2‐0.2) 4 0 0 0.2(0.2‐0.2) 4 0 0

0(0‐0) 4 0 0 0(0‐0.63) 4 0 1

0.105(0.1‐0.45) 4 0 4 0.453(0.263‐0.69) 4 0 4

45 10.36(4.49‐17.7) 4 0 4 45 3.76(2.95‐4.17) 4 0 4

10 2.425(1.01‐4) 4 0 4 10 0.8285(0.665‐0.941) 4 0 4

1 0.059(0.005‐0.133) 4 0 3 1 0.005(0.005‐0.09) 4 0 1

0.025(0.025‐0.11) 4 0 1 0.325(0.13‐0.78) 4 0 4

1815(1590‐1836) 4 0 4 173(105‐264) 4 0 4

390(329‐439) 4 0 4 19(13.4‐35.7) 4 0 4

1255(1080‐1276) 4 0 4 126(94‐182) 4 0 4

10.47(4.7‐21) 4 0 4 12.125(7.17‐18) 4 0 4

0.475(0.2‐0.75) 4 0 0 0.75(0.75‐0.75) 4 0 0

47(14‐141) 4 0 4 154.5(67‐503) 10 0 10

2.48(0.98‐3.89) 4 0 4 15.3(6.8‐18.2) 4 0 4

15(2‐38) 4 0 4 80.5(35‐138) 4 0 4

0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 4 0 0

0.0075(0.0075‐0.0075) 4 0 0 0.0075(0.0075‐0.0075) 4 0 0

2.5(2.5‐2.5) 4 0 0 2.5(2.5‐2.5) 4 0 0

25(25‐25) 4 0 0 25(25‐25) 4 0 0

0.678(0.557‐0.85) 4 0 4 1.445(0.798‐2.08) 4 0 4

340.2‐340.2 4.965(3.77‐5.92) 4 0 4 340.2‐340.2 1.33(1.22‐1.74) 4 0 4

52.45(49.1‐55) 4 0 4 18.9(17.5‐27.8) 4 0 4

Coyote Creek @ Spring Street

S13

2009‐10Dry

Coyote Creek @ Spring Street

S13

2009‐10Wet
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Group Parameter Code Units

Metals Dissolved Beryllium ug/L

Metals Dissolved Cadmium ug/L

Metals Dissolved Chromium ug/L

Metals Dissolved Chromium +6 ug/L

Metals Dissolved Copper ug/L

Metals Dissolved Iron ug/L

Metals Dissolved Lead ug/L

Metals Dissolved Mercury ug/L

Metals Dissolved Nickel ug/L

Metals Dissolved Selenium ug/L

Metals Dissolved Silver ug/L

Metals Dissolved Thallium ug/L

Metals Dissolved Zinc ug/L

Metals Aluminum ug/L

Metals Antimony ug/L

Metals Arsenic ug/L

Metals Barium ug/L

Metals Beryllium ug/L

Metals Cadmium ug/L

Metals Chromium ug/L

Metals Chromium +6 ug/L

Metals Copper ug/L

Metals Iron ug/L

Metals Lead ug/L

Metals Mercury ug/L

Metals Nickel ug/L

Metals Selenium ug/L

Metals Silver ug/L

Metals Thallium ug/L

Metals Zinc ug/L

Organophosphate Pesticides Atrazine ug/L

Organophosphate Pesticides Chlorpyrifos ug/L

Organophosphate Pesticides Cyanazine ug/L

Organophosphate Pesticides Diazinon ug/L

Organophosphate Pesticides Malathion ug/L

Organophosphate Pesticides Prometryn ug/L

Organophosphate Pesticides Simazine ug/L

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) ug/L

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) ug/L

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) ug/L

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) ug/L

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) ug/L

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) ug/L

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L

Semivolatile Organic Compounds (Acids) Phenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene ug/L

Table 4‐4.4. Coyote Creek @ Spring Street Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Coyote Creek @ Spring Street

S13

2009‐10Dry

Coyote Creek @ Spring Street

S13

2009‐10Wet

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

18.9‐18.9 0.05(0.05‐0.05) 4 0 0 0‐6.3 0.05(0.05‐0.05) 4 0 0

1549.8‐1707.3 1.38(0.938‐1.44) 4 0 4 258.3‐592.2 0.843(0.791‐0.964) 4 0 4

346.5‐390.6 0.125(0.125‐0.125) 4 0 0 37.8‐107.1 0.125(0.125‐0.125) 4 0 0

44.1‐50.4 5.08(4.17‐5.36) 4 0 4 6.3‐12.6 8.845(4.37‐10.8) 4 1 4

25(25‐25) 4 0 1 25(25‐166) 4 0 1

245.7‐283.5 0.1(0‐0.1) 4 0 0 25.2‐69.3 0.9055(0.623‐1.29) 4 0 4

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

1367.1‐1512 3.665(2.97‐4.3) 4 0 4 214.2‐510.3 3.525(1.61‐6.8) 4 0 4

6(4.38‐9.64) 4 0 4 0.695(0.25‐1.69) 4 0 2

31.5‐37.8 0.05(0.05‐0.05) 4 0 0 0‐6.3 0.05(0.05‐0.05) 4 0 0

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

340.2‐378 10.3(0.5‐24.3) 4 0 4 56.7‐126 55.95(32.9‐65.1) 4 0 4

176.5(25‐303) 4 0 3 1980(236‐4480) 4 0 4

0.769(0.644‐0.93) 4 0 4 2.815(2.13‐3.27) 4 0 4

5.165(4.09‐6.06) 4 0 4 2.465(1.81‐2.97) 4 0 4

67.6(59.6‐74.4) 4 0 4 69.1(31.9‐105) 4 0 4

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

0.05(0.05‐0.05) 4 0 0 0.4345(0.05‐0.863) 4 0 3

2.075(0.965‐4.28) 4 0 4 5.815(1.44‐9.96) 4 0 4

0.125(0.125‐0.125) 4 0 0 0.125(0.125‐0.125) 4 0 0

12.4(9.12‐14) 4 0 4 36.95(21.6‐49.6) 4 0 4

267.5(25‐700) 4 0 3 3520(240‐6930) 4 0 4

1.34(0.1‐2.17) 4 0 3 18.3(2.2‐31.1) 4 0 4

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

4.64(4.52‐5.63) 4 0 4 9.245(7.59‐10.6) 4 0 4

6.285(4.48‐9.77) 4 0 4 0.735(0.25‐1.74) 4 0 2

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

43.6(38.5‐71.6) 4 0 4 216(62.6‐258) 4 0 4

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 4 0 0

0.01(0.01‐0.01) 4 0 0 0.01(0.01‐0.01) 4 0 0

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 4 0 0

0.0015(0.0015‐0.0015) 4 0 0 0.0015(0.0015‐0.0015) 4 0 0

0.1825(0.165‐0.335) 4 0 0 0.25(0.165‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

1.65(0.2‐1.65) 4 0 0 1.65(1.65‐1.65) 4 0 1

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

24.81‐42.69 0.335(0.335‐0.35) 4 0 0 8.38‐14.71 0.335(0.335‐0.335) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.835(0.015‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0
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Group Parameter Code Units

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate ug/L
WQO=Water Quality Objective

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)

High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 inch at the Ballon Creek  

(S01), Los Angeles (S10), Coyote Creek (S13),  San Gabriel (S14), and Dominguez Channel (S28) MES, as well as for all tributary 

stations (all located in the Dominguez Channel drainage area)

Table 4‐4.4. Coyote Creek @ Spring Street Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Coyote Creek @ Spring Street

S13

2009‐10Dry

Coyote Creek @ Spring Street

S13

2009‐10Wet

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.165) 3 0 0 0.165(0.165‐0.165) 4 0 0

1.665(1.665‐1.7) 4 0 0 1.665(1.665‐1.665) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.835(0.2‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.02‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.835(0.1‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐7.38) 4 0 1

1.665(0.05‐1.665) 4 0 0 1.665(1.665‐1.665) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.622) 4 0 1

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.467) 4 0 1

1.7(1.7‐1.7) 1 0 0

1.7(1.7‐1.7) 1 0 0
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Bacteria Fecal Coliform MPN/100mL

Bacteria Fecal Enterococcus MPN/100mL

Bacteria Fecal Streptococcus MPN/100mL

Bacteria Total Coliform MPN/100mL

Chlorinated Pesticides 4‐4'‐DDD ug/L

Chlorinated Pesticides 4‐4'‐DDE ug/L

Chlorinated Pesticides 4‐4'‐DDT ug/L

Chlorinated Pesticides Aldrin ug/L

Chlorinated Pesticides Dieldrin ug/L

Chlorinated Pesticides Endosulfan sulfate ug/L

Chlorinated Pesticides Endrin ug/L

Chlorinated Pesticides Endrin aldehyde ug/L

Chlorinated Pesticides Endrin ketone ug/L

Chlorinated Pesticides Heptachlor ug/L

Chlorinated Pesticides Heptachlor Epoxide ug/L

Chlorinated Pesticides Toxaphene ug/L

Chlorinated Pesticides alpha‐BHC ug/L

Chlorinated Pesticides alpha‐chlordane ug/L

Chlorinated Pesticides beta‐BHC ug/L

Chlorinated Pesticides delta‐BHC ug/L

Chlorinated Pesticides gamma‐BHC (lindane) ug/L

Chlorinated Pesticides gamma‐chlordane ug/L

Conventionals Cyanide mg/L

Conventionals Dissolved Oxygen mg/L

Conventionals Oil and Grease mg/L

Conventionals pH pH units

General Alkalinity as CaCO3 mg/L

General Ammonia mg/L

General BioChemical Oxygen Demand‐ Five‐Day mg/L

General Chemical Oxygen Demand mg/L

General Chloride mg/L

General Dissolved Phosphorus mg/L

General Fluoride mg/L

General Hardness as CaCO3 mg/L

General Kjeldahl‐N mg/L

General Methyl Tertiary Butyl Ether (MTBE) ug/L

General Methylene Blue Active Substances (MBAS) mg/L

General NH3‐N mg/L

General Nitrate (NO3) mg/L

General Nitrate‐N mg/L

General Nitrite (NO2) mg/L

General Nitrite‐N mg/L

General Phosphorus‐ Total (as P) mg/L

General Specific Conductance umhos/cm

General Sulfate mg/L

General Total Dissolved Phosphate mg/L

General Total Dissolved Solids mg/L

General Total Organic Carbon mg/L

General Total Petroleum Hydrocarbons mg/L

General Total Phosphate mg/L

General Total Suspended Solids mg/L

General Turbidity NTU

General Volatile Suspended Solids mg/L

Herbicides 2‐4‐5‐TP‐SILVEX ug/L

Herbicides 2‐4‐D ug/L

Herbicides Glyphosate ug/L

Metals Dissolved Aluminum ug/L

Metals Dissolved Antimony ug/L

Metals Dissolved Arsenic ug/L

Metals Dissolved Barium ug/L

Group Parameter Code Units

Table 4‐4.5. San Gabriel River @ SGR Parkway Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

400 550(230‐800) 4 2 4 400 46100(300‐5000000) 4 0 4

160(10‐800) 4 0 3 145000(500‐1600000) 4 0 4

160(10‐800) 4 0 3 200000(500‐1600000) 4 0 4

6000(2200‐24000) 4 0 4 920000(5000‐24000000) 4 0 4

0.0055(0.005‐0.0055) 4 0 0 0.0055(0.0055‐0.0055) 4 0 0

0.002(0.002‐0.002) 4 0 0 0.002(0.002‐0.002) 4 0 0

1.1 0.005(0.005‐0.005) 4 0 0 1.1 0.005(0.005‐0.005) 4 0 0

3 0.002(0.002‐0.002) 4 0 0 3 0.002(0.002‐0.002) 4 0 0

0.001(0.001‐0.001) 4 0 0 0.001(0.001‐0.001) 4 0 0

0.025(0.025‐0.025) 4 0 0 0.025(0.025‐0.025) 4 0 0

0.086 0.003(0.003‐0.003) 4 0 0 0.086 0.003(0.003‐0.003) 4 0 0

0.005(0.005‐0.005) 4 0 0 0.005(0.005‐0.005) 4 0 0

0(0‐0) 1 0 0

0.52 0.0015(0.0015‐0.0015) 4 0 0 0.52 0.0015(0.0015‐0.0015) 4 0 0

0.52 0.005(0.005‐0.005) 4 0 0 0.52 0.005(0.005‐0.005) 4 0 0

0.12(0.12‐0.12) 4 0 0 0.12(0.12‐0.12) 4 0 0

0.005(0.0015‐0.005) 4 0 0 0.005(0.005‐0.005) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 4 0 0

0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 4 0 0

0.95 0.002(0.002‐0.002) 4 0 0 0.95 0.002(0.002‐0.002) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.22 0.0205(0.01‐0.025) 4 1 4 0.22 0.014(0.0025‐0.03) 4 1 3

5 10.4(8.79‐12.4) 4 0 4 5 9.9(9.9‐9.9) 4 0 4

0.46(0.2‐0.72) 4 0 0 0.72(0.72‐0.72) 4 0 0

7.995(7.82‐8.19) 4 0 4 7.225(7.13‐7.71) 4 0 4

165(151‐179) 4 0 4 76(41‐96) 4 0 4

3.9‐10.3 0.6295(0.169‐0.92) 4 0 4 10.3‐19.2 0.4725(0.05‐1.89) 4 0 3

17.51(5.9‐41.2) 4 0 4 14.2(7.52‐32.9) 4 0 4

75.2(57.9‐116) 4 0 4 68.45(36.4‐196) 4 0 4

150 128(113‐161) 4 1 4 150 47.2(22.8‐53.4) 4 0 4

0.11(0.07‐0.16) 4 0 4 0.22(0.07‐0.39) 4 0 4

0.3655(0.244‐0.59) 4 0 4 0.2585(0.129‐0.347) 4 0 4

262.5(20‐280) 4 0 4 110(30‐160) 4 0 4

1.5(0.58‐1.94) 4 0 4 1.36(0.718‐5.3) 4 0 4

0.2(0.2‐0.2) 4 0 0 0.2(0.2‐0.2) 4 0 0

0(0‐0) 4 0 0 0(0‐0.58) 4 0 1

0.52(0.14‐0.76) 4 0 4 0.3905(0.05‐1.56) 4 0 3

45 23.2(6.17‐27) 4 0 4 45 10.29(4.8‐13.6) 4 0 4

10 5.245(1.39‐6.1) 4 0 4 10 2.32(1.08‐3.1) 4 0 4

1 0.0725(0.015‐0.177) 4 0 2 1 0.005(0.005‐0.09) 4 0 1

0.14(0.08‐0.19) 4 0 4 0.265(0.2‐0.86) 4 0 4

1018.5(1000‐1080) 4 0 4 443(230‐508) 4 0 4

300 185.5(117‐443) 4 1 4 300 60.85(32.7‐67.1) 4 0 4

750 682(668‐706) 4 0 4 750 314(154‐350) 4 0 4

7.215(6.2‐17.9) 4 0 4 8.74(5.6‐20.2) 4 0 4

0.475(0.2‐0.75) 4 0 0 0.75(0.75‐0.75) 4 0 0

25.5(14‐31) 4 0 4 87(10‐400) 10 0 10

1.32(0.73‐2.79) 4 0 4 14.15(6.66‐197) 4 0 4

6(3‐15) 4 0 4 31.5(12‐51) 4 0 4

0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 4 0 0

0.0075(0.0075‐0.0075) 4 0 0 0.0075(0.0075‐0.0075) 4 0 0

2.5(2.5‐2.5) 4 0 0 2.5(2.5‐2.5) 4 0 0

25(25‐25) 4 0 0 25(25‐446) 4 0 1

0.5955(0.1‐0.62) 4 0 3 0.8965(0.671‐1.8) 4 0 4

340.2‐340.2 1.535(1‐2.2) 4 0 4 340.2‐340.2 1.61(0.1‐1.78) 4 0 3

51.6(44.9‐73.6) 4 0 4 31(20.5‐48.5) 4 0 4

 San Gabriel River @ SGR Parkway

S14

2009‐10Dry 

 San Gabriel River @ SGR Parkway

S14

2009‐10Wet 
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Group Parameter Code Units

Metals Dissolved Beryllium ug/L

Metals Dissolved Cadmium ug/L

Metals Dissolved Chromium ug/L

Metals Dissolved Chromium +6 ug/L

Metals Dissolved Copper ug/L

Metals Dissolved Iron ug/L

Metals Dissolved Lead ug/L

Metals Dissolved Mercury ug/L

Metals Dissolved Nickel ug/L

Metals Dissolved Selenium ug/L

Metals Dissolved Silver ug/L

Metals Dissolved Thallium ug/L

Metals Dissolved Zinc ug/L

Metals Aluminum ug/L

Metals Antimony ug/L

Metals Arsenic ug/L

Metals Barium ug/L

Metals Beryllium ug/L

Metals Cadmium ug/L

Metals Chromium ug/L

Metals Chromium +6 ug/L

Metals Copper ug/L

Metals Iron ug/L

Metals Lead ug/L

Metals Mercury ug/L

Metals Nickel ug/L

Metals Selenium ug/L

Metals Silver ug/L

Metals Thallium ug/L

Metals Zinc ug/L

Organophosphate Pesticides Atrazine ug/L

Organophosphate Pesticides Chlorpyrifos ug/L

Organophosphate Pesticides Cyanazine ug/L

Organophosphate Pesticides Diazinon ug/L

Organophosphate Pesticides Malathion ug/L

Organophosphate Pesticides Prometryn ug/L

Organophosphate Pesticides Simazine ug/L

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) ug/L

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) ug/L

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) ug/L

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) ug/L

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) ug/L

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) ug/L

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L

Semivolatile Organic Compounds (Acids) Phenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene ug/L

Table 4‐4.5. San Gabriel River @ SGR Parkway Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 San Gabriel River @ SGR Parkway

S14

2009‐10Dry 

 San Gabriel River @ SGR Parkway

S14

2009‐10Wet 

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

0‐12.6 0.05(0.05‐0.05) 4 0 0 0‐6.3 0.05(0.05‐0.05) 4 0 0

144.9‐1272.6 1.07(0.808‐1.74) 4 0 4 201.6‐806.4 1.3675(0.673‐2) 4 0 4

18.9‐277.2 0.125(0.125‐0.125) 4 0 0 31.5‐157.5 0.125(0.125‐0.125) 4 0 0

0‐37.8 3.115(2.85‐4.61) 4 0 4 6.3‐18.9 6.22(3.89‐11.6) 4 0 4

25(25‐25) 4 0 0 123.5(25‐513) 4 0 3

12.6‐195.3 0.05(0‐0.1) 4 0 0 18.9‐107.1 1.21(0.722‐6.61) 4 0 4

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

119.7‐1121.4 3.93(3.19‐4.61) 4 0 4 170.1‐699.3 2.69(0‐6.14) 4 0 3

1.44(1.2‐5.27) 4 0 4 1.01(0.25‐1.94) 4 0 2

0‐18.9 0.05(0.05‐0.05) 4 0 0 0‐6.3 0.05(0.05‐0.05) 4 0 0

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

31.5‐283.5 42.95(22.1‐56.6) 4 0 4 44.1‐176.4 38.85(28.3‐85.5) 4 1 4

111(25‐453) 4 0 3 1815(107‐5530) 4 0 4

0.672(0.63‐0.793) 4 0 4 1.445(1.24‐1.86) 4 0 4

1.76(1.09‐2.34) 4 0 4 1.905(1.78‐3.19) 4 0 4

59.75(48.1‐97.1) 4 0 4 59.8(35.3‐116) 4 0 4

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

0.05(0.05‐0.276) 4 0 1 0.05(0.05‐0.55) 4 0 1

1.385(0.872‐2.99) 4 0 4 4.32(2.23‐12.4) 4 0 4

0.125(0.125‐0.125) 4 0 0 0.125(0.125‐0.125) 4 0 0

9.88(8.39‐10.1) 4 0 4 21.05(12.7‐24.7) 4 0 4

242.5(200‐667) 4 0 4 2980(201‐9530) 4 0 4

1.15(0.893‐2.14) 4 0 4 8.815(1.77‐17.3) 4 0 4

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

4.745(4.24‐5.69) 4 0 4 7.14(5.91‐11.8) 4 0 4

1.705(1.37‐5.54) 4 0 4 1.655(0.25‐2.33) 4 0 3

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.354) 4 0 1

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

70.6(45.6‐103) 4 0 4 85.9(41.9‐103) 4 0 4

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 4 0 0

0.01(0.01‐0.01) 4 0 0 0.01(0.01‐0.01) 4 0 0

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 4 0 0

0.0015(0.0015‐0.0015) 4 0 0 0.0015(0.0015‐0.0015) 4 0 0

0.1825(0.165‐0.335) 4 0 0 0.25(0.165‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

1.65(0.2‐1.65) 4 0 0 1.65(1.65‐1.65) 4 0 1

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

19.89‐28.85 0.335(0.335‐0.35) 4 0 0 9.94‐17.81 0.335(0.335‐0.335) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.835(0.015‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0
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Group Parameter Code Units

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate ug/L
WQO=Water Quality Objective

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)

High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 inch at the Ballon Creek  

(S01), Los Angeles (S10), Coyote Creek (S13),  San Gabriel (S14), and Dominguez Channel (S28) MES, as well as for all tributary 

stations (all located in the Dominguez Channel drainage area)

Table 4‐4.5. San Gabriel River @ SGR Parkway Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 San Gabriel River @ SGR Parkway

S14

2009‐10Dry 

 San Gabriel River @ SGR Parkway

S14

2009‐10Wet 

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.165) 3 0 0 0.165(0.165‐0.165) 4 0 0

1.665(1.665‐1.7) 4 0 0 1.665(1.665‐1.665) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.835(0.2‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.02‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.835(0.1‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.835(0‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

1.665(0.05‐1.665) 4 0 0 1.665(0‐1.665) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

1.7(1.7‐1.7) 1 0 0

1.7(1.7‐1.7) 1 0 0
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Bacteria Fecal Coliform MPN/100mL

Bacteria Fecal Enterococcus MPN/100mL

Bacteria Fecal Streptococcus MPN/100mL

Bacteria Total Coliform MPN/100mL

Chlorinated Pesticides 4‐4'‐DDD ug/L

Chlorinated Pesticides 4‐4'‐DDE ug/L

Chlorinated Pesticides 4‐4'‐DDT ug/L

Chlorinated Pesticides Aldrin ug/L

Chlorinated Pesticides Dieldrin ug/L

Chlorinated Pesticides Endosulfan sulfate ug/L

Chlorinated Pesticides Endrin ug/L

Chlorinated Pesticides Endrin aldehyde ug/L

Chlorinated Pesticides Endrin ketone ug/L

Chlorinated Pesticides Heptachlor ug/L

Chlorinated Pesticides Heptachlor Epoxide ug/L

Chlorinated Pesticides Toxaphene ug/L

Chlorinated Pesticides alpha‐BHC ug/L

Chlorinated Pesticides alpha‐chlordane ug/L

Chlorinated Pesticides beta‐BHC ug/L

Chlorinated Pesticides delta‐BHC ug/L

Chlorinated Pesticides gamma‐BHC (lindane) ug/L

Chlorinated Pesticides gamma‐chlordane ug/L

Conventionals Cyanide mg/L

Conventionals Dissolved Oxygen mg/L

Conventionals Oil and Grease mg/L

Conventionals pH pH units

General Alkalinity as CaCO3 mg/L

General Ammonia mg/L

General BioChemical Oxygen Demand‐ Five‐Day mg/L

General Chemical Oxygen Demand mg/L

General Chloride mg/L

General Dissolved Phosphorus mg/L

General Fluoride mg/L

General Hardness as CaCO3 mg/L

General Kjeldahl‐N mg/L

General Methyl Tertiary Butyl Ether (MTBE) ug/L

General Methylene Blue Active Substances (MBAS) mg/L

General NH3‐N mg/L

General Nitrate (NO3) mg/L

General Nitrate‐N mg/L

General Nitrite (NO2) mg/L

General Nitrite‐N mg/L

General Phosphorus‐ Total (as P) mg/L

General Specific Conductance umhos/cm

General Sulfate mg/L

General Total Dissolved Phosphate mg/L

General Total Dissolved Solids mg/L

General Total Organic Carbon mg/L

General Total Petroleum Hydrocarbons mg/L

General Total Phosphate mg/L

General Total Suspended Solids mg/L

General Turbidity NTU

General Volatile Suspended Solids mg/L

Herbicides 2‐4‐5‐TP‐SILVEX ug/L

Herbicides 2‐4‐D ug/L

Herbicides Glyphosate ug/L

Metals Dissolved Aluminum ug/L

Metals Dissolved Antimony ug/L

Metals Dissolved Arsenic ug/L

Metals Dissolved Barium ug/L

Group Parameter Code Units

Table 4‐4.6. Dominguez Channel @ Artesia Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

4000 900(300‐13000) 4 1 4 4000 30000(24000‐300000) 4 0 4

180(40‐800) 4 0 4 195000(50000‐900000) 4 0 4

230(80‐800) 4 0 4 195000(50000‐900000) 4 0 4

4000(2400‐90000) 4 0 4 145000(24000‐900000) 4 0 4

0.0055(0.005‐0.0055) 4 0 0 0.0055(0.0055‐0.0055) 4 0 0

0.002(0.002‐0.002) 4 0 0 0.002(0.002‐0.002) 4 0 0

1.1 0.005(0.005‐0.005) 4 0 0 1.1 0.005(0.005‐0.005) 4 0 0

3 0.002(0.002‐0.002) 4 0 0 3 0.002(0.002‐0.002) 4 0 0

0.001(0.001‐0.001) 4 0 0 0.001(0.001‐0.001) 4 0 0

0.025(0.025‐0.025) 4 0 0 0.025(0.025‐0.025) 4 0 0

0.086 0.003(0.003‐0.003) 4 0 0 0.086 0.003(0.003‐0.003) 4 0 0

0.005(0.005‐0.005) 4 0 0 0.005(0.005‐0.005) 4 0 0

0(0‐0) 1 0 0

0.52 0.0015(0.0015‐0.0015) 4 0 0 0.52 0.0015(0.0015‐0.0015) 4 0 0

0.52 0.005(0.005‐0.005) 4 0 0 0.52 0.005(0.005‐0.005) 4 0 0

0.73 0.12(0.12‐0.12) 4 0 0 0.73 0.12(0.12‐0.12) 4 0 0

0.005(0.0015‐0.005) 4 0 0 0.005(0.005‐0.005) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 4 0 0

0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 4 0 0

0.95 0.002(0‐0.002) 4 0 0 0.95 0.002(0.002‐0.002) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.22 0.0025(0.0025‐0.007) 4 0 1 0.22 0.013(0.0025‐0.03) 4 1 3

5 15.1(13.7‐18.1) 4 0 4 5 8.565(7.03‐10.1) 4 0 4

0.46(0‐0.72) 4 0 0 0(0‐0.72) 4 0 0

8.54(8.43‐8.83) 4 2 4 6.71(6.35‐7.7) 4 2 4

199.5(1‐234) 4 0 4 28(28‐55) 4 0 4

1.42‐2.3 0.1635(0.05‐0.29) 4 0 3 10.3‐29 0.9945(0.399‐1.54) 4 0 4

9.665(7‐15.3) 4 0 4 15.28(6.97‐32.3) 4 0 4

110(62.2‐328) 4 0 4 57(29.1‐73.9) 4 0 4

170(146‐211) 4 0 4 12.5(5.5‐20.1) 4 0 4

0.195(0.12‐0.89) 4 0 4 0.2(0.12‐0.36) 4 0 4

0.8165(0.372‐0.863) 4 0 4 0.181(0.05‐0.318) 4 0 3

310(270‐390) 4 0 4 35(30‐70) 4 0 4

1.81(0.56‐2.72) 4 0 4 1.945(1.17‐7.34) 4 0 4

0.2(0.2‐0.2) 4 0 0 0.2(0.2‐0.2) 4 0 0

0(0‐0) 4 0 0 0.295(0‐0.78) 4 0 2

0.115(0.05‐0.24) 4 0 2 0.8205(0.33‐1.27) 4 0 4

45 11.035(8.63‐13.6) 4 0 4 45 3.22(2.23‐5.55) 4 0 4

10 2.49(1.95‐3.07) 4 0 4 10 0.7265(0.504‐1.25) 4 0 4

. . .

1 0.005(0.005‐0.015) 4 0 0 1 0.005(0.005‐0.119) 4 0 1

0.31(0.25‐0.99) 4 0 4 0.28(0.23‐0.86) 4 0 4

1187(1130‐1370) 4 0 4 122(81.2‐202) 4 0 4

112.8(84‐153) 4 0 4 11.425(6.25‐17.4) 4 0 4

. . .

790(736‐894) 4 0 4 98(52‐140) 4 0 4

12.7(6.09‐16.9) 4 0 4 13.625(5.9‐22.1) 4 0 4

0.475(0.2‐0.75) 4 0 0 0.75(0‐0.75) 4 0 0

.

67(25‐153) 4 0 4 149.5(23‐741) 10 0 10

2.51(1.6‐4.61) 4 0 4 21.15(5.67‐50.4) 4 0 4

14.5(10‐58) 4 0 4 55.5(46‐189) 4 0 4

0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 4 0 0

0.0075(0.0075‐0.0075) 4 0 0 0.0075(0.0075‐0.0075) 4 0 0

2.5(2.5‐2.5) 4 0 0 2.5(2.5‐2.5) 4 0 0

25(25‐184) 4 0 1 25(25‐25) 4 0 0

1.95(1.65‐2.75) 4 0 4 2.235(1.6‐4.36) 4 0 4

340.2‐340.2 2.72(1.73‐3.3) 4 0 4 340.2‐340.2 1.6(1.48‐2.27) 4 0 4

70.35(68.7‐91.2) 4 0 4 20.4(15.8‐26.4) 4 0 4

 Dominguez Channel @ Artesia

S28

2009‐10Dry 

 Dominguez Channel @ Artesia

S28

2009‐10Wet 
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Group Parameter Code Units

Metals Dissolved Beryllium ug/L

Metals Dissolved Cadmium ug/L

Metals Dissolved Chromium ug/L

Metals Dissolved Chromium +6 ug/L

Metals Dissolved Copper ug/L

Metals Dissolved Iron ug/L

Metals Dissolved Lead ug/L

Metals Dissolved Mercury ug/L

Metals Dissolved Nickel ug/L

Metals Dissolved Selenium ug/L

Metals Dissolved Silver ug/L

Metals Dissolved Thallium ug/L

Metals Dissolved Zinc ug/L

Metals Aluminum ug/L

Metals Antimony ug/L

Metals Arsenic ug/L

Metals Barium ug/L

Metals Beryllium ug/L

Metals Cadmium ug/L

Metals Chromium ug/L

Metals Chromium +6 ug/L

Metals Copper ug/L

Metals Iron ug/L

Metals Lead ug/L

Metals Mercury ug/L

Metals Nickel ug/L

Metals Selenium ug/L

Metals Silver ug/L

Metals Thallium ug/L

Metals Zinc ug/L

Organophosphate Pesticides Atrazine ug/L

Organophosphate Pesticides Chlorpyrifos ug/L

Organophosphate Pesticides Cyanazine ug/L

Organophosphate Pesticides Diazinon ug/L

Organophosphate Pesticides Malathion ug/L

Organophosphate Pesticides Prometryn ug/L

Organophosphate Pesticides Simazine ug/L

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) ug/L

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) ug/L

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) ug/L

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) ug/L

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) ug/L

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) ug/L

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L

Semivolatile Organic Compounds (Acids) Phenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene ug/L

Table 4‐4.6. Dominguez Channel @ Artesia Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 Dominguez Channel @ Artesia

S28

2009‐10Dry 

 Dominguez Channel @ Artesia

S28

2009‐10Wet 

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

12.6‐18.9 0.05(0.05‐0.339) 4 0 1 0‐0 0.05(0.05‐0.05) 4 0 0

1234.8‐1675.8 1.695(1.36‐1.85) 4 0 4 201.6‐409.5 1.325(1.01‐1.63) 4 0 4

264.6‐384.3 0.0625(0‐0.125) 4 0 0 31.5‐69.3 0.125(0.125‐0.125) 4 0 0

31.5‐50.4 14.55(11.3‐20.8) 4 0 4 6.3‐12.6 15.7(11‐21.4) 4 4 4

25(25‐286) 4 0 1 83.5(25‐202) 4 0 2

189‐270.9 0.365(0.1‐2.23) 4 0 2 18.9‐44.1 1.475(1.19‐2.39) 4 0 4

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

1083.6‐1480.5 4.4(3.16‐5.17) 4 0 4 170.1‐346.5 3.32(1.83‐7.65) 4 0 4

2.29(1.49‐5.98) 4 0 4 0.25(0.25‐1.66) 4 0 1

18.9‐37.8 0.05(0.05‐0.05) 4 0 0 0‐0 0.05(0.05‐0.05) 4 0 0

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

270.9‐371.7 37.4(15.7‐42.4) 4 0 4 44.1‐88.2 112.5(98.2‐129) 4 4 4

935.5(235‐1470) 4 0 4 1495(120‐3130) 4 0 4

1.935(0.1‐2.8) 4 0 3 3.925(3.29‐5.87) 4 0 4

3.05(1.91‐3.63) 4 0 4 2.395(2.27‐2.61) 4 0 4

101.15(84‐110) 4 0 4 54.95(29.4‐95.2) 4 0 4

0.05(0.05‐0.5) 4 0 0 0.05(0.05‐0.05) 4 0 0

0.05(0.05‐0.37) 4 0 1 0.382(0.05‐0.779) 4 0 3

1.935(0.25‐3.31) 4 0 3 5.955(1.77‐8.47) 4 0 4

0.0625(0‐0.125) 4 0 0 0.125(0.125‐0.125) 4 0 0

26.25(21‐45.9) 4 0 4 44.4(31‐90.5) 4 0 4

1283.5(282‐2350) 4 0 4 2460(282‐4180) 4 0 4

2.96(2.26‐8.65) 4 0 4 18.55(2.46‐32.1) 4 0 4

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

5.995(4.27‐7.36) 4 0 4 7.165(6.14‐11.1) 4 0 4

2.635(1.75‐6.62) 4 0 4 0.25(0.25‐1.73) 4 0 1

0.05(0‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

76.5(44.9‐123) 4 0 4 208(110‐374) 4 0 4

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 4 0 0

0.01(0.01‐0.01) 4 0 0 0.01(0.01‐0.01) 4 0 0

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 4 0 0

0.0015(0.0015‐0.0015) 4 0 0 0.0015(0.0015‐0.0015) 4 0 0

0.2675(0.165‐0.335) 4 0 0 0.25(0.165‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

1.65(0.2‐1.65) 4 0 0 1.65(1.65‐1.65) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

36.71‐54.88 0.335(0.335‐0.35) 4 0 0 4.54‐17.63 0.335(0.335‐0.335) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.835(0.015‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0
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Group Parameter Code Units

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate ug/L
WQO=Water Quality Objective

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)

High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 inch at the Ballon Creek  

(S01), Los Angeles (S10), Coyote Creek (S13),  San Gabriel (S14), and Dominguez Channel (S28) MES, as well as for all tributary 

stations (all located in the Dominguez Channel drainage area)

Table 4‐4.6. Dominguez Channel @ Artesia Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 Dominguez Channel @ Artesia

S28

2009‐10Dry 

 Dominguez Channel @ Artesia

S28

2009‐10Wet 

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.165) 3 0 0 0.165(0.165‐0.165) 4 0 0

1.665(1.665‐1.7) 4 0 0 1.665(1.665‐1.665) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.835(0.2‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.02‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.835(0.1‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

1.665(0.05‐1.665) 4 0 0 1.665(0‐1.665) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

1.7(1.7‐1.7) 1 0 0

1.7(1.7‐1.7) 1 0 0
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Bacteria Fecal Coliform MPN/100mL

Bacteria Fecal Enterococcus MPN/100mL

Bacteria Fecal Streptococcus MPN/100mL

Bacteria Total Coliform MPN/100mL

Chlorinated Pesticides 4‐4'‐DDD ug/L

Chlorinated Pesticides 4‐4'‐DDE ug/L

Chlorinated Pesticides 4‐4'‐DDT ug/L

Chlorinated Pesticides Aldrin ug/L

Chlorinated Pesticides Dieldrin ug/L

Chlorinated Pesticides Endosulfan sulfate ug/L

Chlorinated Pesticides Endrin ug/L

Chlorinated Pesticides Endrin aldehyde ug/L

Chlorinated Pesticides Endrin ketone ug/L

Chlorinated Pesticides Heptachlor ug/L

Chlorinated Pesticides Heptachlor Epoxide ug/L

Chlorinated Pesticides Toxaphene ug/L

Chlorinated Pesticides alpha‐BHC ug/L

Chlorinated Pesticides alpha‐chlordane ug/L

Chlorinated Pesticides beta‐BHC ug/L

Chlorinated Pesticides delta‐BHC ug/L

Chlorinated Pesticides gamma‐BHC (lindane) ug/L

Chlorinated Pesticides gamma‐chlordane ug/L

Conventionals Cyanide mg/L

Conventionals Dissolved Oxygen mg/L

Conventionals Oil and Grease mg/L

Conventionals pH pH units

General Alkalinity as CaCO3 mg/L

General Ammonia mg/L

General BioChemical Oxygen Demand‐ Five‐Day mg/L

General Chemical Oxygen Demand mg/L

General Chloride mg/L

General Dissolved Phosphorus mg/L

General Fluoride mg/L

General Hardness as CaCO3 mg/L

General Kjeldahl‐N mg/L

General Methyl Tertiary Butyl Ether (MTBE) ug/L

General Methylene Blue Active Substances (MBAS) mg/L

General NH3‐N mg/L

General Nitrate (NO3) mg/L

General Nitrate‐N mg/L

General Nitrite (NO2) mg/L

General Nitrite‐N mg/L

General Phosphorus‐ Total (as P) mg/L

General Specific Conductance umhos/cm

General Sulfate mg/L

General Total Dissolved Phosphate mg/L

General Total Dissolved Solids mg/L

General Total Organic Carbon mg/L

General Total Petroleum Hydrocarbons mg/L

General Total Phosphate mg/L

General Total Suspended Solids mg/L

General Turbidity NTU

General Volatile Suspended Solids mg/L

Herbicides 2‐4‐5‐TP‐SILVEX ug/L

Herbicides 2‐4‐D ug/L

Herbicides Glyphosate ug/L

Metals Dissolved Aluminum ug/L

Metals Dissolved Antimony ug/L

Metals Dissolved Arsenic ug/L

Metals Dissolved Barium ug/L

Group Parameter Code Units

Table 4‐4.7. Santa Clara River Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

400 105(10‐2400) 4 1 3 400 27000(16000‐160000) 4 4 4

765(130‐2400) 4 0 4 200000(90000‐300000) 4 0 4

765(130‐2400) 4 0 4 200000(90000‐300000) 4 0 4

2400(220‐5000) 4 0 4 165000(30000‐240000) 4 0 4

0.0055(0.005‐0.0055) 4 0 0 0.0055(0.0055‐0.0055) 4 0 0

0.002(0.002‐0.002) 4 0 0 0.002(0.002‐0.002) 4 0 0

1.1 0.005(0.005‐0.005) 4 0 0 1.1 0.005(0.005‐0.005) 4 0 0

3 0.002(0.002‐0.002) 4 0 0 3 0.002(0.002‐0.002) 4 0 0

0.001(0.001‐0.001) 4 0 0 0.001(0.001‐0.001) 4 0 0

0.025(0.025‐0.025) 4 0 0 0.025(0.025‐0.025) 4 0 0

0.086 0.003(0.003‐0.003) 4 0 0 0.086 0.003(0.003‐0.003) 4 0 0

0.005(0.005‐0.005) 4 0 0 0.005(0.005‐0.005) 4 0 0

0(0‐0) 1 0 0

0.52 0.0015(0.0015‐0.0015) 4 0 0 0.52 0.0015(0.0015‐0.0015) 4 0 0

0.52 0.005(0.005‐0.005) 4 0 0 0.52 0.005(0.005‐0.005) 4 0 0

0.73 0.12(0.12‐0.12) 4 0 0 0.73 0.12(0.12‐0.12) 4 0 0

0.005(0.0015‐0.005) 4 0 0 0.005(0.005‐0.005) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 4 0 0

0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 4 0 0

0.95 0.002(0.002‐0.002) 4 0 0 0.95 0.002(0.002‐0.002) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.22 0.00425(0.0025‐0.012) 4 0 2 0.22 0.00575(0.0025‐0.01) 4 0 2

5 9.48(8.32‐12.1) 4 0 4 5 10.4(10.4‐10.4) 4 0 4

0.46(0.2‐0.72) 4 0 0 0.0825(0‐0.72) 4 0 0

7.925(7.8‐8.3) 4 0 4 7.27(6.62‐7.56) 4 0 4

268(28‐289) 4 0 4 76(55‐124) 4 0 4

6.8‐10.3 0.05(0.05‐0.05) 4 0 0 14.6‐29 0.4965(0.05‐0.859) 4 0 3

0.5(0.5‐2.51) 4 0 1 7.48(4.86‐12.9) 4 0 4

58.95(5‐117) 4 0 3 64.1(28‐78.7) 4 0 4

100 106.5(92.9‐119) 4 3 4 100 34.8(26‐42.2) 4 0 4

0.1525(0.13‐0.19) 4 0 4 0.145(0.06‐0.32) 4 0 4

0.309(0.307‐0.748) 4 0 4 0.209(0.05‐0.392) 4 0 3

425(400‐445) 4 0 4 142.5(100‐230) 4 0 4

0.365(0.24‐0.66) 4 0 4 1.44(0.818‐5.18) 4 0 4

0.2(0.2‐0.2) 4 0 0 0.2(0.2‐0.2) 4 0 0

0(0‐0.03) 4 0 1 0.035(0‐0.48) 4 0 2

0.05(0.05‐0.05) 4 0 0 0.41(0.05‐0.71) 4 0 3

45 7.94(6.42‐8.38) 4 0 4 45 4.42(3.7‐6.14) 4 0 4

10 1.795(1.44‐1.89) 4 0 4 10 1.0185(0.834‐1.39) 4 0 4

0.1(0.1‐0.1) 1 0 1

1 0.005(0.005‐0.015) 4 0 0 1 0.005(0.005‐0.03) 4 0 1

0.2(0.173‐0.22) 4 0 4 0.35(0.27‐1.16) 4 0 4

1164.5(1110‐1190) 4 0 4 413.5(284‐504) 4 0 4

300 197.5(177‐215) 4 0 4 300 63.25(38.9‐81.8) 4 0 4

0.32(0.32‐0.32) 1 0 1

1000 800(770‐830) 4 4 1000 317(292‐342) 4 0 4

2.41(1.29‐20.1) 4 0 4 9.21(6.43‐15.5) 4 0 4

0.475(0.2‐0.75) 4 0 0 0.75(0.75‐0.75) 4 0 0

1.16(1.16‐1.16) 1 0 1

8.5(3‐18) 4 0 4 556.5(31‐727) 4 0 4

0.395(0.31‐1.57) 4 0 4 18.1(7.84‐53.4) 4 0 4

3.5(1‐5) 4 0 4 82(6‐154) 4 0 4

0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 4 0 0

0.0075(0.0075‐0.0075) 4 0 0 0.0075(0.0075‐0.0075) 4 0 0

2.5(2.5‐2.5) 4 0 0 2.5(2.5‐2.5) 4 0 0

25(25‐25) 4 0 0 79.5(25‐158) 4 0 2

0.1(0.1‐0.1) 4 0 0 2(0.964‐2.75) 4 0 4

340.2‐340.2 0.69(0‐2.32) 4 0 2 340.2‐340.2 1.34(1.13‐1.57) 4 0 4

25.45(0‐53.1) 4 0 2 29.3(20.9‐31.7) 4 0 4

 Santa Clara River

S29

2009‐10Wet 

 Santa Clara River

S29

2009‐10Dry 
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Group Parameter Code Units

Metals Dissolved Beryllium ug/L

Metals Dissolved Cadmium ug/L

Metals Dissolved Chromium ug/L

Metals Dissolved Chromium +6 ug/L

Metals Dissolved Copper ug/L

Metals Dissolved Iron ug/L

Metals Dissolved Lead ug/L

Metals Dissolved Mercury ug/L

Metals Dissolved Nickel ug/L

Metals Dissolved Selenium ug/L

Metals Dissolved Silver ug/L

Metals Dissolved Thallium ug/L

Metals Dissolved Zinc ug/L

Metals Aluminum ug/L

Metals Antimony ug/L

Metals Arsenic ug/L

Metals Barium ug/L

Metals Beryllium ug/L

Metals Cadmium ug/L

Metals Chromium ug/L

Metals Chromium +6 ug/L

Metals Copper ug/L

Metals Iron ug/L

Metals Lead ug/L

Metals Mercury ug/L

Metals Nickel ug/L

Metals Selenium ug/L

Metals Silver ug/L

Metals Thallium ug/L

Metals Zinc ug/L

Organophosphate Pesticides Atrazine ug/L

Organophosphate Pesticides Chlorpyrifos ug/L

Organophosphate Pesticides Cyanazine ug/L

Organophosphate Pesticides Diazinon ug/L

Organophosphate Pesticides Malathion ug/L

Organophosphate Pesticides Prometryn ug/L

Organophosphate Pesticides Simazine ug/L

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) ug/L

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) ug/L

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) ug/L

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) ug/L

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) ug/L

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) ug/L

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L

Semivolatile Organic Compounds (Acids) Phenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene ug/L

Table 4‐4.7. Santa Clara River Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 Santa Clara River

S29

2009‐10Wet 

 Santa Clara River

S29

2009‐10Dry 

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

18.9‐18.9 0.05(0.05‐0.05) 4 0 0 6.3‐12.6 0.05(0.05‐0.05) 4 0 0

1707.3‐1707.3 0.25(0‐0.835) 4 0 1 548.1‐1083.6 1.12(0.818‐1.31) 4 0 4

390.6‐390.6 0.125(0.125‐0.125) 4 0 0 100.8‐226.8 0.125(0.125‐0.125) 4 0 0

50.4‐50.4 0.895(0‐1.54) 4 0 2 12.6‐31.5 6.27(3.89‐8.77) 4 0 4

25(25‐25) 4 0 0 102(25‐256) 4 0 2

283.5‐283.5 0.1(0.1‐0.1) 4 0 0 63‐157.5 0.3455(0.1‐1.86) 4 0 2

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

1512‐1512 5.275(0‐11.3) 4 0 2 466.2‐945 4.415(2.5‐6.04) 4 0 4

1.465(0‐6.5) 4 0 2 0.25(0.25‐1.04) 4 0 1

37.8‐37.8 0.05(0.05‐0.05) 4 0 0 6.3‐12.6 0.05(0.05‐0.05) 4 0 0

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

378‐378 3.785(0‐34.7) 4 0 2 119.7‐239.4 26.05(18.7‐29.2) 4 0 4

25(0‐320) 4 0 1 4121(210‐10500) 4 0 4

0.1(0.1‐0.1) 4 0 0 2.46(1.46‐3.43) 4 0 4

1.555(1.34‐2.45) 4 0 4 2.65(1.81‐3.62) 4 0 4

56.2(54.1‐89) 4 0 4 94(34.2‐151) 4 0 4

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

0.05(0.05‐0.05) 4 0 0 0.2625(0.05‐0.549) 4 0 2

1.81(0.25‐3.39) 4 0 3 5.715(1.52‐14.9) 4 0 4

0.125(0.125‐0.125) 4 0 0 0.125(0.125‐0.125) 4 0 0

7.68(7.08‐8.86) 4 0 4 21.85(12.5‐31.8) 4 0 4

59(0‐430) 4 0 2 7269.5(265‐17000) 4 0 4

0.557(0.1‐1.14) 4 0 3 8.44(1.33‐32.6) 4 0 4

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

11.7(11‐12.7) 4 0 4 10.25(6.38‐14.7) 4 0 4

3(2.53‐6.76) 4 0 4 1.04(0.25‐1.48) 4 0 3

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 4 0 0

46.35(0.5‐75.7) 4 0 3 77.75(32.1‐151) 4 0 4

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 4 0 0

0.01(0.01‐0.01) 4 0 0 0.01(0.01‐0.01) 4 0 0

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 4 0 0

0.0015(0.0015‐0.0015) 4 0 0 0.0015(0.0015‐0.0015) 4 0 0

0.2675(0.165‐0.335) 4 0 0 0.25(0.165‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 4 0 0

1.65(0.2‐1.65) 4 0 0 1.65(1.65‐1.665) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

19.49‐32.22 0.335(0.335‐0.35) 4 0 0 5.95‐15.31 0.335(0.335‐0.335) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.835(0.015‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 4 0 0
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Group Parameter Code Units

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate ug/L
WQO=Water Quality Objective

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)

High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 inch at the Ballon Creek  

(S01), Los Angeles (S10), Coyote Creek (S13),  San Gabriel (S14), and Dominguez Channel (S28) MES, as well as for all tributary 

stations (all located in the Dominguez Channel drainage area)

Table 4‐4.7. Santa Clara River Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 Santa Clara River

S29

2009‐10Wet 

 Santa Clara River

S29

2009‐10Dry 

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.165) 3 0 0 0.165(0.165‐0.165) 4 0 0

1.665(1.665‐1.7) 4 0 0 1.665(1.665‐1.665) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 4 0 0

0.835(0.2‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.02‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.35) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.835(0.1‐0.835) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 4 0 0

1.665(0.05‐1.665) 4 0 0 1.665(1.665‐1.665) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 4 0 0

0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 4 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.072) 4 0 1

1.7(1.7‐1.7) 1 0 0 1.665(1.665‐1.665) 1 0 0

1.7(1.7‐1.7) 1 0 0 1.665(1.665‐1.665) 1 0 0
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Table 4‐5.1. Project No. 1232 Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
Bacteria Fecal Coliform MPN/100mL 4000 250(80‐900000) 4 0 4 4000 240000(50000‐900000) 5 0 5
Bacteria Fecal Enterococcus MPN/100mL 1350(300‐22000) 4 0 4 900000(500000‐2400000) 5 0 5
Bacteria Fecal Streptococcus MPN/100mL 1450(300‐22000) 4 0 4 900000(500000‐2400000) 5 0 5
Bacteria Total Coliform MPN/100mL 13200(340‐1600000) 4 0 4 1600000(300000‐3000000) 5 0 5
Chlorinated Pesticides 4‐4'‐DDD ug/L 0.0055(0.005‐0.0055) 4 0 0 0.0055(0.0055‐0.0055) 5 0 0
Chlorinated Pesticides 4‐4'‐DDE ug/L 0.002(0.002‐0.002) 4 0 0 0.002(0.002‐0.002) 5 0 0
Chlorinated Pesticides 4‐4'‐DDT ug/L 1.1 0.005(0.005‐0.005) 4 0 0 1.1 0.005(0.005‐0.0501) 5 0 1
Chlorinated Pesticides Aldrin ug/L 3 0.002(0.002‐0.002) 4 0 0 3 0.002(0.002‐0.002) 5 0 0
Chlorinated Pesticides Dieldrin ug/L 0.001(0.001‐0.001) 4 0 0 0.001(0.001‐0.001) 5 0 0
Chlorinated Pesticides Endosulfan sulfate ug/L 0.025(0.025‐0.025) 4 0 0 0.025(0.025‐0.025) 5 0 0
Chlorinated Pesticides Endrin ug/L 0.086 0.003(0.003‐0.003) 4 0 0 0.086 0.003(0.003‐0.003) 5 0 0
Chlorinated Pesticides Endrin aldehyde ug/L 0.005(0.005‐0.005) 4 0 0 0.005(0.005‐0.005) 5 0 0
Chlorinated Pesticides Endrin ketone ug/L 0(0‐0) 1 0 0
Chlorinated Pesticides Heptachlor ug/L 0.52 0.0015(0.0015‐0.0015) 4 0 0 0.52 0.0015(0.0015‐0.0015) 5 0 0
Chlorinated Pesticides Heptachlor Epoxide ug/L 0.52 0.005(0.005‐0.005) 4 0 0 0.52 0.005(0.005‐0.005) 5 0 0
Chlorinated Pesticides Toxaphene ug/L 0.73 0.12(0.12‐0.12) 4 0 0 0.73 0.12(0.12‐0.12) 5 0 0
Chlorinated Pesticides alpha‐BHC ug/L 0.005(0.0015‐0.005) 4 0 0 0.005(0.005‐0.005) 5 0 0
Chlorinated Pesticides alpha‐chlordane ug/L 0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0
Chlorinated Pesticides beta‐BHC ug/L 0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 5 0 0
Chlorinated Pesticides delta‐BHC ug/L 0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 5 0 0
Chlorinated Pesticides gamma‐BHC (lindane) ug/L 0.95 0.002(0.002‐0.002) 4 0 0 0.95 0.002(0.002‐0.002) 5 0 0
Chlorinated Pesticides gamma‐chlordane ug/L 0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0
Conventionals Cyanide mg/L 0.022 0.0025(0.0025‐0.0025) 4 0 0 0.22 0.008(0.0025‐0.01) 5 0 3
Conventionals Dissolved Oxygen mg/L 5 12.1(6.91‐16.1) 4 0 4 5 10.485(9.87‐11.1) 5 0 5
Conventionals Oil and Grease mg/L 0.46(0.2‐0.72) 4 0 0 0.72(0‐5.3) 5 0 1
Conventionals pH pH units 6.5‐8.5 8.505(7.96‐8.91) 4 2 4 7.06(6.78‐7.2) 5 0 5
General Alkalinity as CaCO3 mg/L 131(96‐138) 4 0 4 41(28‐69) 5 0 5
General Ammonia mg/L 0.91‐6.8 0.369(0.05‐5.17) 4 1 3 19.2‐27 0.532(0.303‐2.63) 5 0 5
General BioChemical Oxygen Demand‐ Five‐Day mg/L 9.425(6.68‐15) 4 0 4 8.89(7.03‐42.6) 5 0 5
General Chemical Oxygen Demand mg/L 128.5(93‐384) 4 0 4 48.5(33.6‐152) 5 0 5
General Chloride mg/L 244(174‐571) 4 0 4 23.2(17.8‐109) 5 0 5
General Dissolved Phosphorus mg/L 0.135(0.025‐1.03) 4 0 3 0.23(0.15‐0.33) 5 0 5
General Fluoride mg/L 1.155(0.78‐1.35) 4 0 4 0.188(0.129‐0.317) 5 0 5
General Hardness as CaCO3 mg/L 355(230‐785) 4 0 4 90(50‐210) 5 0 5
General Kjeldahl‐N mg/L 2(0.58‐5.8) 4 0 4 1.71(0.976‐4.36) 5 0 5
General Methyl Tertiary Butyl Ether (MTBE) ug/L 0.2(0.2‐0.2) 4 0 0 0.2(0.2‐0.2) 5 0 0
General Methylene Blue Active Substances (MBAS) mg/L 0(0‐0) 4 0 0 0(0‐1) 5 0 1
General NH3‐N mg/L 0.285(0.05‐4.27) 4 0 2 0.44(0.25‐2.17) 5 0 5
General Nitrate (NO3) mg/L 45 1.34(1.01‐3.98) 4 0 4 45 3.85(1.41‐4.76) 5 0 5
General Nitrate‐N mg/L 10 0.0075(0‐0.898) 4 0 1 10 0.869(0.015‐1.08) 5 0 4
General Nitrite (NO2) mg/L . . . .
General Nitrite‐N mg/L 1 0.01(0.005‐0.015) 4 0 0 1 0.005(0.005‐0.0353) 5 0 1
General Phosphorus‐ Total (as P) mg/L 0.22(0.05‐1.06) 4 0 4 0.37(0.21‐1.16) 5 0 5
General Specific Conductance umhos/cm 1535(955‐2710) 4 0 4 251(135‐663) 5 0 5
General Sulfate mg/L 289.5(109‐383) 4 0 4 36.5(21.2‐78.1) 5 0 5
General Total Dissolved Phosphate mg/L . .
General Total Dissolved Solids mg/L 1065(644‐1870) 4 0 4 170(138‐458) 5 0 5
General Total Organic Carbon mg/L 17.8(12.9‐34) 4 0 4 16.7(11.2‐41) 5 0 5
General Total Petroleum Hydrocarbons mg/L 0.475(0.2‐0.75) 4 0 0 0.75(0‐0.75) 5 0 0
General Total Phosphate mg/L . . . .
General Total Suspended Solids mg/L 28(17‐71) 4 0 4 101(37‐690) 5 0 5
General Turbidity NTU 4.175(1.47‐6.13) 4 0 4 11.6(7.18‐28.7) 5 0 5
General Volatile Suspended Solids mg/L 16.5(4‐40) 4 0 4 37(11‐209) 5 0 5
Herbicides 2‐4‐5‐TP‐SILVEX ug/L 0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 5 0 0
Herbicides 2‐4‐D ug/L 0.0075(0.0075‐0.0075) 4 0 0 0.0075(0.0075‐0.0075) 5 0 0
Herbicides Glyphosate ug/L 2.5(2.5‐2.5) 4 0 0 2.5(2.5‐2.5) 5 0 0
Metals Dissolved Aluminum ug/L 25(25‐25) 4 0 0 25(25‐109) 5 0 1
Metals Dissolved Antimony ug/L 1.41(0.87‐2.3) 4 0 4 1.76(1.25‐4.02) 5 0 5
Metals Dissolved Arsenic ug/L 340.2‐340.2 3.995(3.33‐5.36) 4 0 4 340.2‐340.2 1.82(1.7‐2.84) 5 0 5
Metals Dissolved Barium ug/L 95.8(49.5‐123) 4 0 4 25.4(16.6‐48.9) 5 0 5
Metals Dissolved Beryllium ug/L 0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
Metals Dissolved Cadmium ug/L 12.6‐18.9 0.05(0.05‐0.306) 4 0 1 0‐12.6 0.05(0.05‐0.639) 5 0 2
Metals Dissolved Chromium ug/L 1083.6‐1707.3 1.19(0.82‐1.46) 4 0 4 308.7‐1008 1.91(1.22‐2.3) 5 0 5
Metals Dissolved Chromium +6 ug/L 226.8‐390.6 0.125(0.125‐0.125) 4 0 0 50.4‐207.9 0.125(0.125‐0.125) 5 0 0
Metals Dissolved Copper ug/L 31.5‐50.4 11.44(7.39‐14.2) 4 0 4 6.3‐25.2 9.74(7.78‐17.2) 5 3 5
Metals Dissolved Iron ug/L 25(0‐25) 4 0 0 25(25‐297) 5 0 2

Group Parameter Code Units

 Project No. 1232

TS19

2009‐10Dry 

 Project No. 1232

TS19

2009‐10Wet 
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Table 4‐5.1. Project No. 1232 Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Group Parameter Code Units

 Project No. 1232

TS19

2009‐10Dry 

 Project No. 1232

TS19

2009‐10Wet 

Metals Dissolved Lead ug/L 157.5‐283.5 0.31(0.1‐0.62) 4 0 2 31.5‐144.9 1.15(0.647‐2.99) 5 0 5
Metals Dissolved Mercury ug/L 0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
Metals Dissolved Nickel ug/L 945‐1512 5.1(4.05‐6.52) 4 0 4 258.3‐875.7 3.28(2.24‐15.4) 5 0 5
Metals Dissolved Selenium ug/L 3.875(2.07‐5.62) 4 0 4 0.25(0.25‐1.93) 5 0 2
Metals Dissolved Silver ug/L 12.6‐37.8 0.05(0.05‐0.05) 4 0 0 0‐12.6 0.05(0.05‐0.05) 5 0 0
Metals Dissolved Thallium ug/L 0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
Metals Dissolved Zinc ug/L 239.4‐378 35.4(28.9‐41.1) 4 0 4 63‐220.5 124(81.1‐175) 5 4 5
Metals Aluminum ug/L 213(25‐319) 4 0 3 1020(146‐3230) 5 0 5
Metals Antimony ug/L 1.535(0.98‐2.6) 4 0 4 3.09(2.46‐4.06) 5 0 5
Metals Arsenic ug/L 4.25(3.83‐5.61) 4 0 4 2.93(2.19‐3.8) 5 0 5
Metals Barium ug/L 108.5(72.8‐137) 4 0 4 71.5(32.2‐108) 5 0 5
Metals Beryllium ug/L 0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
Metals Cadmium ug/L 0.1855(0‐0.445) 4 0 2 0.486(0.05‐0.818) 5 0 4
Metals Chromium ug/L 2.07(1.05‐2.81) 4 0 4 6.2(2.62‐12.5) 5 0 5
Metals Chromium +6 ug/L 0.125(0.125‐0.125) 4 0 0 0.125(0.125‐0.125) 5 0 0
Metals Copper ug/L 23(14.7‐40.5) 4 0 4 39(23.2‐46.2) 5 0 5
Metals Iron ug/L 355.5(161‐830) 4 0 4 1440(366‐5000) 5 0 5
Metals Lead ug/L 2.7(1.03‐5.91) 4 0 4 15.4(3.66‐33) 5 0 5
Metals Mercury ug/L 0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
Metals Nickel ug/L 6.25(5.78‐7.89) 4 0 4 9.21(5.14‐16.2) 5 0 5
Metals Selenium ug/L 4.415(2.58‐6.17) 4 0 4 0.25(0.25‐2.07) 5 0 2
Metals Silver ug/L 0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
Metals Thallium ug/L 0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
Metals Zinc ug/L 73.65(58.9‐144) 4 0 4 255(137‐314) 5 0 5
Organophosphate Pesticides Atrazine ug/L 0.3335(0.3335‐0.35) 4 0 0 0.3335(0‐0.3335) 5 0 0
Organophosphate Pesticides Chlorpyrifos ug/L 0.01(0.01‐0.01) 4 0 0 0.01(0‐0.01) 5 0 0
Organophosphate Pesticides Cyanazine ug/L 0.3335(0.3335‐0.35) 4 0 0 0.3335(0‐0.3335) 5 0 0
Organophosphate Pesticides Diazinon ug/L 0.0015(0.0015‐0.0015) 4 0 0 0.0015(0‐0.0015) 5 0 0
Organophosphate Pesticides Malathion ug/L 0.2675(0.165‐0.335) 4 0 0 0.165(0‐0.335) 5 0 0
Organophosphate Pesticides Prometryn ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
Organophosphate Pesticides Simazine ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) ug/L 0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) ug/L 0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) ug/L 0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) ug/L 0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) ug/L 0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) ug/L 0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) ug/L 0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol ug/L 1.65(0.2‐1.65) 4 0 0 1.65(1.65‐1.65) 5 0 0
Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol ug/L 0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0
Semivolatile Organic Compounds (Acids) 2‐Chlorophenol ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
Semivolatile Organic Compounds (Acids) 2‐Nitrophenol ug/L 0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0
Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol ug/L 0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0
Semivolatile Organic Compounds (Acids) 4‐Nitrophenol ug/L 0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L 22.89‐59.47 0.335(0.335‐0.35) 4 0 0 6.99‐10.67 0.335(0.335‐0.335) 5 0 0
Semivolatile Organic Compounds (Acids) Phenol ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene ug/L 0.835(0.015‐0.835) 4 0 0 0.835(0.835‐0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene ug/L 0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene ug/L 0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene ug/L 0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether ug/L 0.165(0.165‐0.165) 3 0 0 0.165(0.165‐0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene ug/L 1.665(1.665‐1.7) 4 0 0 1.665(1.665‐1.665) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol ug/L 0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether ug/L 0.835(0.2‐0.835) 4 0 0 0.835(0.835‐0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether ug/L 0.835(0.02‐0.835) 4 0 0 0.835(0.835‐0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
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Table 4‐5.1. Project No. 1232 Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Group Parameter Code Units

 Project No. 1232

TS19

2009‐10Dry 

 Project No. 1232

TS19

2009‐10Wet 

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene ug/L 0.835(0.1‐0.835) 4 0 0 0.835(0.835‐0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate ug/L 0.835(0‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L 1.665(0.05‐1.665) 4 0 0 1.665(1.665‐10.5) 5 0 1
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene ug/L 0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L 0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L 0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L 0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene ug/L 0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine ug/L 0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L 0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L 0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L 0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L 0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate ug/L 1.7(1.7‐1.7) 1 0 0
Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate ug/L 1.7(1.7‐1.7) 1 0 0

WQO=Water Quality Objective

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)
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Bacteria Fecal Coliform MPN/100mL

Bacteria Fecal Enterococcus MPN/100mL

Bacteria Fecal Streptococcus MPN/100mL

Bacteria Total Coliform MPN/100mL

Chlorinated Pesticides 4‐4'‐DDD ug/L

Chlorinated Pesticides 4‐4'‐DDE ug/L

Chlorinated Pesticides 4‐4'‐DDT ug/L

Chlorinated Pesticides Aldrin ug/L

Chlorinated Pesticides Dieldrin ug/L

Chlorinated Pesticides Endosulfan sulfate ug/L

Chlorinated Pesticides Endrin ug/L

Chlorinated Pesticides Endrin aldehyde ug/L

Chlorinated Pesticides Endrin ketone ug/L

Chlorinated Pesticides Heptachlor ug/L

Chlorinated Pesticides Heptachlor Epoxide ug/L

Chlorinated Pesticides Toxaphene ug/L

Chlorinated Pesticides alpha‐BHC ug/L

Chlorinated Pesticides alpha‐chlordane ug/L

Chlorinated Pesticides beta‐BHC ug/L

Chlorinated Pesticides delta‐BHC ug/L

Chlorinated Pesticides gamma‐BHC (lindane) ug/L

Chlorinated Pesticides gamma‐chlordane ug/L

Conventionals Cyanide mg/L

Conventionals Dissolved Oxygen mg/L

Conventionals Oil and Grease mg/L

Conventionals pH pH units

General Alkalinity as CaCO3 mg/L

General Ammonia mg/L

General BioChemical Oxygen Demand‐ Five‐Day mg/L

General Chemical Oxygen Demand mg/L

General Chloride mg/L

General Dissolved Phosphorus mg/L

General Fluoride mg/L

General Hardness as CaCO3 mg/L

General Kjeldahl‐N mg/L

General Methyl Tertiary Butyl Ether (MTBE) ug/L

General Methylene Blue Active Substances (MBAS) mg/L

General NH3‐N mg/L

General Nitrate (NO3) mg/L

General Nitrate‐N mg/L

General Nitrite (NO2) mg/L

General Nitrite‐N mg/L

General Phosphorus‐ Total (as P) mg/L

General Specific Conductance umhos/cm

General Sulfate mg/L

General Total Dissolved Phosphate mg/L

General Total Dissolved Solids mg/L

General Total Organic Carbon mg/L

General Total Petroleum Hydrocarbons mg/L

General Total Phosphate mg/L

General Total Suspended Solids mg/L

General Turbidity NTU

General Volatile Suspended Solids mg/L

Herbicides 2‐4‐5‐TP‐SILVEX ug/L

Herbicides 2‐4‐D ug/L

Herbicides Glyphosate ug/L

Metals Dissolved Aluminum ug/L

Metals Dissolved Antimony ug/L

Metals Dissolved Arsenic ug/L

Metals Dissolved Barium ug/L

Metals Dissolved Beryllium ug/L

Metals Dissolved Cadmium ug/L

Metals Dissolved Chromium ug/L

Metals Dissolved Chromium +6 ug/L

Metals Dissolved Copper ug/L

Metals Dissolved Iron ug/L

Group Parameter Code Units

Table 4‐5.2. PD 669 Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
4000 3000(500‐24000) 4 0 4 4000 50000(5000‐300000) 5 0 5

215(10‐5000) 4 0 3 240000(90000‐350000) 5 0 5
215(10‐5000) 4 0 3 240000(90000‐350000) 5 0 5

60000(24000‐90000) 4 0 4 300000(160000‐5000000) 5 0 5
0.0055(0.005‐0.0055) 4 0 0 0.0055(0.0055‐0.0055) 5 0 0

0.002(0.002‐0.002) 4 0 0 0.002(0.002‐0.002) 5 0 0
1.1 0.005(0.005‐0.005) 4 0 0 1.1 0.005(0.005‐0.005) 5 0 0
3 0.002(0.002‐0.002) 4 0 0 3 0.002(0.002‐0.002) 5 0 0

0.001(0.001‐0.001) 4 0 0 0.001(0.001‐0.001) 5 0 0
0.025(0.025‐0.025) 4 0 0 0.025(0.025‐0.025) 5 0 0

0.086 0.003(0.003‐0.003) 4 0 0 0.086 0.003(0.003‐0.003) 5 0 0
0.005(0.005‐0.005) 4 0 0 0.005(0.005‐0.005) 5 0 0

0(0‐0) 1 0 0
0.52 0.0015(0.0015‐0.0015) 4 0 0 0.52 0.0015(0.0015‐0.0015) 5 0 0
0.52 0.005(0.005‐0.005) 4 0 0 0.52 0.005(0.005‐0.005) 5 0 0
0.73 0.12(0.12‐0.12) 4 0 0 0.73 0.12(0.12‐0.12) 5 0 0

0.005(0.0015‐0.005) 4 0 0 0.005(0.005‐0.005) 5 0 0
0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0

0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 5 0 0
0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 5 0 0

0.95 0.002(0.002‐0.002) 4 0 0 0.95 0.002(0.002‐0.002) 5 0 0
0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0

0.22 0.0095(0.0025‐0.041) 4 1 3 0.22 0.006(0.0025‐0.01) 5 0 3
5 17.5(16.1‐22.4) 4 0 4 5 11.3(10.6‐12) 5 0 5

0.46(0.2‐0.72) 4 0 0 0.72(0‐0.72) 5 0 0
8.57(8.5‐8.79) 4 3 4 7.31(6.54‐7.72) 5 0 5
268(220‐303) 4 0 4 41(28‐88) 5 0 5

1.42‐2.3 0.212(0.109‐0.99) 4 0 4 10.3‐29 0.48(0.225‐1.27) 5 0 5
23.65(6.38‐34.5) 4 0 4 9.27(7.66‐20.5) 5 0 5
309.5(276‐637) 4 0 4 80.8(31.5‐117) 5 0 5

2135(1702‐2290) 4 0 4 97.3(32.3‐251) 5 0 5
0.185(0.025‐0.2) 4 0 3 0.23(0.16‐0.51) 5 0 5

0.7995(0.581‐0.958) 4 0 4 0.22(0.137‐0.376) 5 0 5
2550(2100‐2880) 4 0 4 160(50‐370) 5 0 5
1.89(1.72‐4.68) 4 0 4 1.95(1.52‐3.92) 5 0 5

0.2(0.2‐0.2) 4 0 0 0.2(0.2‐0.2) 5 0 0
0(0‐0) 4 0 0 0(0‐0.81) 5 0 2

0.175(0.05‐0.82) 4 0 3 0.397(0.186‐1.05) 5 0 5
45 3.645(0.05‐6.1) 4 0 3 45 6.22(3.34‐9.22) 5 0 5
10 0.825(0.015‐1.38) 4 0 3 10 1.4(0.753‐2.08) 5 0 5

1 0.01(0.005‐0.015) 4 0 0 1 0.005(0.005‐0.04) 5 0 1
0.275(0.05‐0.42) 4 0 4 0.53(0.26‐0.7) 5 0 5

14620(13500‐16700) 4 0 4 862(247‐1910) 5 0 5
4315(3566‐5140) 4 0 4 162(50.9‐544) 5 0 5

10132(9170‐11600) 4 0 4 588(274‐1030) 5 0 5
25.35(20.5‐34.2) 4 0 4 18.7(5.43‐22) 5 0 5
0.475(0.2‐0.75) 4 0 0 0.75(0.75‐0.75) 5 0 0

.
24.5(12‐41) 4 0 4 201(30‐488) 5 0 5

2.195(1.9‐4.73) 4 0 4 12.2(6.14‐93.6) 5 0 5
10(5‐18) 4 0 4 65(15‐142) 5 0 5

0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 5 0 0
0.0075(0.0075‐0.0075) 4 0 0 0.0075(0.0075‐0.0075) 5 0 0

2.5(2.5‐2.5) 4 0 0 2.5(2.5‐2.5) 5 0 0
25(25‐25) 4 0 0 25(25‐129) 5 0 1

1.47(1.15‐1.73) 4 0 4 1.21(0.812‐2.49) 5 0 5
340.2‐340.2 9.69(8.2‐10.5) 4 0 4 340.2‐340.2 1.85(1.48‐3.64) 5 0 5

50.25(46.6‐54.7) 4 0 4 23.6(17.1‐25.7) 5 0 5
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0

18.9‐18.9 0.05(0.05‐0.05) 4 0 0 0‐18.9 0.05(0.05‐0.05) 5 0 0
1707.3‐1707.3 1.51(1.23‐2.31) 4 0 4 308.7‐1600.2 1.25(0.717‐1.76) 5 0 5

390.6‐390.6 0.125(0.125‐0.125) 4 0 0 50.4‐365.4 0.125(0.125‐0.125) 5 0 0
50.4‐50.4 29.25(23.5‐46.7) 4 0 4 6.3‐44.1 10.5(5.09‐15.7) 5 1 5

25(0‐25) 4 0 0 25(25‐190) 5 0 2

 PD669

TS20

2009‐10Wet 

 PD669

TS20

2009‐10Dry 
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Group Parameter Code Units

Metals Dissolved Lead ug/L

Metals Dissolved Mercury ug/L

Metals Dissolved Nickel ug/L

Metals Dissolved Selenium ug/L

Metals Dissolved Silver ug/L

Metals Dissolved Thallium ug/L

Metals Dissolved Zinc ug/L

Metals Aluminum ug/L

Metals Antimony ug/L

Metals Arsenic ug/L

Metals Barium ug/L

Metals Beryllium ug/L

Metals Cadmium ug/L

Metals Chromium ug/L

Metals Chromium +6 ug/L

Metals Copper ug/L

Metals Iron ug/L

Metals Lead ug/L

Metals Mercury ug/L

Metals Nickel ug/L

Metals Selenium ug/L

Metals Silver ug/L

Metals Thallium ug/L

Metals Zinc ug/L

Organophosphate Pesticides Atrazine ug/L

Organophosphate Pesticides Chlorpyrifos ug/L

Organophosphate Pesticides Cyanazine ug/L

Organophosphate Pesticides Diazinon ug/L

Organophosphate Pesticides Malathion ug/L

Organophosphate Pesticides Prometryn ug/L

Organophosphate Pesticides Simazine ug/L

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) ug/L

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) ug/L

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) ug/L

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) ug/L

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) ug/L

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) ug/L

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L

Semivolatile Organic Compounds (Acids) Phenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L

Table 4‐5.2. PD 669 Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 PD669

TS20

2009‐10Wet 

 PD669

TS20

2009‐10Dry 

283.5‐283.5 0.1(0‐0.1) 4 0 0 31.5‐258.3 0.749(0.1‐1.51) 5 0 3
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0

1512‐1512 10.195(8.63‐13.1) 4 0 4 258.3‐1417.5 3.31(1.5‐6.65) 5 0 5
34.5(32.4‐42.7) 4 0 4 1.84(1.04‐3.79) 5 0 5

37.8‐37.8 0.05(0.05‐0.05) 4 0 0 0‐31.5 0.05(0.05‐0.05) 5 0 0
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0

378‐378 28.8(23.1‐57.3) 4 0 4 63‐352.8 62.7(44.3‐140) 5 1 5
124(25‐155) 4 0 3 1710(449‐5700) 5 0 5

1.64(1.34‐1.75) 4 0 4 2.48(1.66‐4.88) 5 0 5
10.7(9.8‐12.3) 4 0 4 3.36(1.98‐4.48) 5 0 5

60.25(56.7‐65.6) 4 0 4 68.1(22.9‐115) 5 0 5
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
0.05(0.05‐0.05) 4 0 0 0.263(0.05‐0.608) 5 0 3
2.22(1.47‐3.97) 4 0 4 6.05(2.18‐12.5) 5 0 5

0.125(0.125‐0.125) 4 0 0 0.125(0.125‐0.125) 5 0 0
66(34.4‐170) 4 0 4 31.2(20.3‐75.9) 5 0 5
250(164‐316) 4 0 4 4420(260‐8690) 5 0 5

0.939(0.731‐1.24) 4 0 4 12.3(2.34‐27.4) 5 0 5
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
11.7(9.94‐14) 4 0 4 7.56(6.01‐11.7) 5 0 5

38.65(35.2‐49) 4 0 4 2.02(1.16‐4.17) 5 0 5
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.351) 5 0 1
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
66.9(36.3‐75.3) 4 0 4 250(154‐407) 5 0 5

0.3335(0.3335‐0.35) 4 0 0 0.3335(0‐0.3335) 5 0 0
0.01(0.01‐0.01) 4 0 0 0.01(0‐0.01) 5 0 0

0.3335(0.3335‐0.35) 4 0 0 0.3335(0‐0.3335) 5 0 0
0.0015(0.0015‐0.0015) 4 0 0 0.0015(0‐0.0015) 5 0 0

0.2675(0.165‐0.335) 4 0 0 0.165(0‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0

1.65(0.2‐1.65) 4 0 0 1.65(1.65‐1.65) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0

39.39‐52.72 0.335(0.335‐0.35) 4 0 0 5.49‐17.99 0.335(0.335‐0.335) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.835(0.015‐0.835) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0

0.165(0.165‐0.165) 3 0 0 0.165(0.165‐0.165) 5 0 0
1.665(1.665‐1.7) 4 0 0 1.665(1.665‐1.665) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0

0.835(0.2‐0.835) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.835(0.02‐0.835) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
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Group Parameter Code Units

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate ug/L

WQO=Water Quality Objective

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)

Table 4‐5.2. PD 669 Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 PD669

TS20

2009‐10Wet 

 PD669

TS20

2009‐10Dry 

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.835(0.1‐0.835) 4 0 0 0.835(0.835‐0.835) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
1.665(0.05‐1.665) 4 0 0 1.665(1.665‐10.3) 5 0 1
0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0
0.335(0‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 5 0 0
0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 5 0 0
0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.059) 5 0 1

1.7(1.7‐1.7) 1 0 0
1.7(1.7‐1.7) 1 0 0
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Bacteria Fecal Coliform MPN/100mL

Bacteria Fecal Enterococcus MPN/100mL

Bacteria Fecal Streptococcus MPN/100mL

Bacteria Total Coliform MPN/100mL

Chlorinated Pesticides 4‐4'‐DDD ug/L

Chlorinated Pesticides 4‐4'‐DDE ug/L

Chlorinated Pesticides 4‐4'‐DDT ug/L

Chlorinated Pesticides Aldrin ug/L

Chlorinated Pesticides Dieldrin ug/L

Chlorinated Pesticides Endosulfan sulfate ug/L

Chlorinated Pesticides Endrin ug/L

Chlorinated Pesticides Endrin aldehyde ug/L

Chlorinated Pesticides Endrin ketone ug/L

Chlorinated Pesticides Heptachlor ug/L

Chlorinated Pesticides Heptachlor Epoxide ug/L

Chlorinated Pesticides Toxaphene ug/L

Chlorinated Pesticides alpha‐BHC ug/L

Chlorinated Pesticides alpha‐chlordane ug/L

Chlorinated Pesticides beta‐BHC ug/L

Chlorinated Pesticides delta‐BHC ug/L

Chlorinated Pesticides gamma‐BHC (lindane) ug/L

Chlorinated Pesticides gamma‐chlordane ug/L

Conventionals Cyanide mg/L

Conventionals Dissolved Oxygen mg/L

Conventionals Oil and Grease mg/L

Conventionals pH pH units

General Alkalinity as CaCO3 mg/L

General Ammonia mg/L

General BioChemical Oxygen Demand‐ Five‐Day mg/L

General Chemical Oxygen Demand mg/L

General Chloride mg/L

General Dissolved Phosphorus mg/L

General Fluoride mg/L

General Hardness as CaCO3 mg/L

General Kjeldahl‐N mg/L

General Methyl Tertiary Butyl Ether (MTBE) ug/L

General Methylene Blue Active Substances (MBAS) mg/L

General NH3‐N mg/L

General Nitrate (NO3) mg/L

General Nitrate‐N mg/L

General Nitrite (NO2) mg/L

General Nitrite‐N mg/L

General Phosphorus‐ Total (as P) mg/L

General Specific Conductance umhos/cm

General Sulfate mg/L

General Total Dissolved Phosphate mg/L

General Total Dissolved Solids mg/L

General Total Organic Carbon mg/L

General Total Petroleum Hydrocarbons mg/L

General Total Phosphate mg/L

General Total Suspended Solids mg/L

General Turbidity NTU

General Volatile Suspended Solids mg/L

Herbicides 2‐4‐5‐TP‐SILVEX ug/L

Herbicides 2‐4‐D ug/L

Herbicides Glyphosate ug/L

Metals Dissolved Aluminum ug/L

Metals Dissolved Antimony ug/L

Metals Dissolved Arsenic ug/L

Metals Dissolved Barium ug/L

Metals Dissolved Beryllium ug/L

Metals Dissolved Cadmium ug/L

Metals Dissolved Chromium ug/L

Metals Dissolved Chromium +6 ug/L

Metals Dissolved Copper ug/L

Metals Dissolved Iron ug/L

Group Parameter Code Units

Table 4‐5.3. Project Nos. 5246 & 74 Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
4000 1900(1300‐3000) 4 0 4 4000 140000(24000‐900000) 5 0 5

4000(300‐28000) 4 0 4 500000(240000‐3000000) 5 0 5
5000(300‐28000) 4 0 4 500000(240000‐3000000) 5 0 5

265000(5000‐1600000) 4 0 4 280000(90000‐1600000) 5 0 5
0.0055(0.005‐0.0055) 4 0 0 0.0055(0.0055‐0.0055) 5 0 0

0.002(0.002‐0.002) 4 0 0 0.002(0.002‐0.002) 5 0 0
1.1 0.005(0.005‐0.005) 4 0 0 1.1 0.005(0.005‐0.005) 5 0 0
3 0.002(0.002‐0.002) 4 0 0 3 0.002(0.002‐0.002) 5 0 0

0.001(0.001‐0.001) 4 0 0 0.001(0.001‐0.001) 5 0 0
0.025(0.025‐0.025) 4 0 0 0.025(0.025‐0.025) 5 0 0

0.086 0.003(0.003‐0.003) 4 0 0 0.086 0.003(0.003‐0.003) 5 0 0
0.005(0.005‐0.005) 4 0 0 0.005(0.005‐0.005) 5 0 0

0(0‐0) 1 0 0
0.52 0.0015(0.0015‐0.0015) 4 0 0 0.52 0.0015(0.0015‐0.0015) 5 0 0
0.52 0.005(0.005‐0.005) 4 0 0 0.52 0.005(0.005‐0.005) 5 0 0
0.73 0.12(0.12‐0.12) 4 0 0 0.73 0.12(0.12‐0.12) 5 0 0

0.005(0.0015‐0.005) 4 0 0 0.005(0.005‐0.005) 5 0 0
0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0

0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 5 0 0
0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 5 0 0

0.95 0.002(0.002‐0.002) 4 0 0 0.95 0.002(0.002‐0.002) 5 0 0
0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0

0.22 0.00525(0.0025‐0.01) 4 0 2 0.22 0.01(0.0025‐0.05) 5 0 3
5 10.9(10.9‐14.8) 4 0 4 5 10.855(9.91‐11.8) 5 0 5

0.46(0‐5.9) 4 0 1 0(0‐0.72) 5 0 0
8.79(8.41‐9.16) 4 3 4 6.88(6.47‐7.41) 5 1 5
213(172‐220) 4 0 4 28(0‐49.5) 5 0 4

0.91‐2.3 0.3085(0.23‐0.69) 4 0 4 14.6‐29 0.525(0.23‐1.91) 5 0 5
5.95(3.83‐12.7) 4 0 4 13.7(7‐31.1) 5 0 5

124.75(67.5‐183) 4 0 4 58.2(32.2‐147) 5 0 5
109(89.5‐207) 4 0 4 10.7(6.83‐73.4) 5 0 5

0.495(0.11‐0.89) 4 0 4 0.18(0.05‐0.3) 5 0 5
0.947(0.52‐1.34) 4 0 4 0.215(0.176‐0.508) 5 0 5

270(230‐340) 4 0 4 60(30‐80) 5 0 5
1.52(0.56‐2.54) 4 0 4 1.38(0.558‐8.24) 5 0 5

0.2(0.2‐0.2) 4 0 0 0.2(0.2‐0.2) 5 0 0
0(0‐0) 4 0 0 0(0‐0.75) 5 0 2

0.255(0.19‐0.57) 4 0 4 0.434(0.19‐1.58) 5 0 5
45 1.76(1.52‐13.6) 4 0 4 45 3.04(1.58‐6.36) 5 0 5
10 0.0075(0‐3.08) 4 0 1 10 0.685(0.015‐1.43) 5 0 3

1 0.01(0.005‐0.015) 4 0 0 1 0.005(0.005‐0.0343) 5 0 1
0.675(0.13‐0.91) 4 0 4 0.33(0.19‐0.99) 5 0 5
971(848‐1120) 4 0 4 158(104‐382) 5 0 5
141.5(108‐182) 4 0 4 19.3(11.6‐26.9) 5 0 5

630(564‐734) 4 0 4 108(70‐138) 5 0 5
19.85(12.4‐34.1) 4 0 4 9.32(6.93‐39.8) 5 0 5
0.475(0.2‐5.05) 4 0 1 0.75(0‐0.75) 5 0 0

32.5(4‐52) 4 0 4 286(39‐559) 5 0 5
2.49(1.59‐7.34) 4 0 4 8.24(5.08‐26.3) 5 0 5

13.5(3‐27) 4 0 4 88(15‐125) 5 0 5
0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 5 0 0

0.0075(0.0075‐0.0075) 4 0 0 0.0075(0.0075‐0.0075) 5 0 0
2.5(2.5‐214) 4 0 1 2.5(2.5‐2.5) 5 0 0

25(25‐25) 4 0 0 25(25‐25) 5 0 0
2.495(1.59‐3.17) 4 0 4 1.39(1.08‐2.07) 5 0 5

340.2‐340.2 3.37(2.29‐4.23) 4 0 4 340.2‐340.2 1.77(1.3‐2.61) 5 0 5
143.65(59.9‐231) 4 0 4 26.2(20.6‐147) 5 0 5
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0

12.6‐18.9 0.391(0.374‐0.59) 4 0 4 0‐6.3 0.05(0.05‐0.05) 5 0 0
1083.6‐1493.1 1.7(1.24‐2.09) 4 0 4 201.6‐459.9 2.35(1.61‐2.89) 5 0 5

226.8‐333.9 0.125(0‐0.125) 4 0 0 31.5‐75.6 0.125(0.125‐0.125) 5 0 0
31.5‐44.1 14.5(9.43‐17.7) 4 0 4 6.3‐12.6 12(11.3‐21.4) 5 5 5

25(0‐25) 4 0 0 25(25‐185) 5 0 2

 Project Nos. 5246 & 74

TS21

2009‐10Dry 

 Project Nos. 5246 & 74

TS21

2009‐10Wet 
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Group Parameter Code Units

Metals Dissolved Lead ug/L

Metals Dissolved Mercury ug/L

Metals Dissolved Nickel ug/L

Metals Dissolved Selenium ug/L

Metals Dissolved Silver ug/L

Metals Dissolved Thallium ug/L

Metals Dissolved Zinc ug/L

Metals Aluminum ug/L

Metals Antimony ug/L

Metals Arsenic ug/L

Metals Barium ug/L

Metals Beryllium ug/L

Metals Cadmium ug/L

Metals Chromium ug/L

Metals Chromium +6 ug/L

Metals Copper ug/L

Metals Iron ug/L

Metals Lead ug/L

Metals Mercury ug/L

Metals Nickel ug/L

Metals Selenium ug/L

Metals Silver ug/L

Metals Thallium ug/L

Metals Zinc ug/L

Organophosphate Pesticides Atrazine ug/L

Organophosphate Pesticides Chlorpyrifos ug/L

Organophosphate Pesticides Cyanazine ug/L

Organophosphate Pesticides Diazinon ug/L

Organophosphate Pesticides Malathion ug/L

Organophosphate Pesticides Prometryn ug/L

Organophosphate Pesticides Simazine ug/L

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) ug/L

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) ug/L

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) ug/L

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) ug/L

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) ug/L

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) ug/L

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L

Semivolatile Organic Compounds (Acids) Phenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L

Table 4‐5.3. Project Nos. 5246 & 74 Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 Project Nos. 5246 & 74

TS21

2009‐10Dry 

 Project Nos. 5246 & 74

TS21

2009‐10Wet 

157.5‐239.4 1.2155(0.542‐2.29) 4 0 4 18.9‐50.4 1.72(1.03‐2.06) 5 0 5
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0

945‐1316.7 10.135(7.91‐12.4) 4 0 4 170.1‐390.6 7.28(2.77‐8.33) 5 0 5
1.69(1.51‐7.35) 4 0 4 0.25(0.25‐2.51) 5 0 2

12.6‐25.2 0.05(0.05‐0.05) 4 0 0 0‐0 0.05(0.05‐0.05) 5 0 0
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0

239.4‐327.6 100.15(79‐113) 4 0 4 44.1‐94.5 106(62.3‐163) 5 4 5
269(0‐325) 4 0 3 3040(409‐3980) 5 0 5

2.785(1.98‐3.46) 4 0 4 2.68(1.95‐4.76) 5 0 5
3.5(3.06‐4.64) 4 0 4 2.85(1.87‐4.06) 5 0 5

180.7(66.8‐296) 4 0 4 97.4(28.2‐248) 5 0 5
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0

0.62(0.537‐0.664) 4 0 4 0.694(0.05‐1.16) 5 0 4
2.065(1.88‐3.42) 4 0 4 11.1(2.76‐12.8) 5 0 5
0.125(0‐0.125) 4 0 0 0.125(0.125‐0.125) 5 0 0

29.05(19.2‐33.3) 4 0 4 41.1(27.9‐84.5) 5 0 5
464(221‐528) 4 0 4 5700(223‐6260) 5 0 5
5.02(4.48‐5.6) 4 0 4 33.6(2.33‐40) 5 0 5

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
11.43(7.88‐14.7) 4 0 4 10(8.73‐17.1) 5 0 5
2.815(2.31‐9.11) 4 0 4 0.25(0.25‐2.64) 5 0 2
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
156.5(130‐317) 4 0 4 289(185‐531) 5 0 5

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 5 0 0
0.01(0.01‐0.01) 4 0 0 0.01(0.01‐0.01) 5 0 0

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 5 0 0
0.0015(0.0015‐0.0015) 4 0 0 0.0015(0.0015‐0.0015) 5 0 0

0.2675(0.165‐0.335) 4 0 0 0.165(0.165‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0

1.65(0.2‐1.65) 4 0 0 1.65(1.65‐1.65) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0

35.98‐76.46 0.335(0.335‐0.35) 4 0 0 5.12‐13.17 0.335(0.335‐0.335) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.835(0.015‐0.835) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0

0.165(0.165‐0.165) 3 0 0 0.165(0.165‐0.165) 5 0 0
1.665(1.665‐1.7) 4 0 0 1.665(1.665‐1.665) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0

0.835(0.2‐0.835) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.835(0.02‐0.835) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
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Group Parameter Code Units

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate ug/L

WQO=Water Quality Objective

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)

Table 4‐5.3. Project Nos. 5246 & 74 Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 Project Nos. 5246 & 74

TS21

2009‐10Dry 

 Project Nos. 5246 & 74

TS21

2009‐10Wet 

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.835(0.1‐0.835) 4 0 0 0.835(0.835‐0.835) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.835(0‐0.85) 4 0 0 0.835(0.835‐5.93) 5 0 1

1.665(0.05‐1.665) 4 0 0 1.665(1.665‐11.7) 5 0 1
0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.412) 5 0 1
0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 5 0 0
0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.292) 5 0 1

1.7(1.7‐1.7) 1 0 0
1.7(1.7‐1.7) 1 0 0
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Bacteria Fecal Coliform MPN/100mL

Bacteria Fecal Enterococcus MPN/100mL

Bacteria Fecal Streptococcus MPN/100mL

Bacteria Total Coliform MPN/100mL

Chlorinated Pesticides 4‐4'‐DDD ug/L

Chlorinated Pesticides 4‐4'‐DDE ug/L

Chlorinated Pesticides 4‐4'‐DDT ug/L

Chlorinated Pesticides Aldrin ug/L

Chlorinated Pesticides Dieldrin ug/L

Chlorinated Pesticides Endosulfan sulfate ug/L

Chlorinated Pesticides Endrin ug/L

Chlorinated Pesticides Endrin aldehyde ug/L

Chlorinated Pesticides Endrin ketone ug/L

Chlorinated Pesticides Heptachlor ug/L

Chlorinated Pesticides Heptachlor Epoxide ug/L

Chlorinated Pesticides Toxaphene ug/L

Chlorinated Pesticides alpha‐BHC ug/L

Chlorinated Pesticides alpha‐chlordane ug/L

Chlorinated Pesticides beta‐BHC ug/L

Chlorinated Pesticides delta‐BHC ug/L

Chlorinated Pesticides gamma‐BHC (lindane) ug/L

Chlorinated Pesticides gamma‐chlordane ug/L

Conventionals Cyanide mg/L

Conventionals Dissolved Oxygen mg/L

Conventionals Oil and Grease mg/L

Conventionals pH pH units

General Alkalinity as CaCO3 mg/L

General Ammonia mg/L

General BioChemical Oxygen Demand‐ Five‐Day mg/L

General Chemical Oxygen Demand mg/L

General Chloride mg/L

General Dissolved Phosphorus mg/L

General Fluoride mg/L

General Hardness as CaCO3 mg/L

General Kjeldahl‐N mg/L

General Methyl Tertiary Butyl Ether (MTBE) ug/L

General Methylene Blue Active Substances (MBAS) mg/L

General NH3‐N mg/L

General Nitrate (NO3) mg/L

General Nitrate‐N mg/L

General Nitrite (NO2) mg/L

General Nitrite‐N mg/L

General Phosphorus‐ Total (as P) mg/L

General Specific Conductance umhos/cm

General Sulfate mg/L

General Total Dissolved Phosphate mg/L

General Total Dissolved Solids mg/L

General Total Organic Carbon mg/L

General Total Petroleum Hydrocarbons mg/L

General Total Phosphate mg/L

General Total Suspended Solids mg/L

General Turbidity NTU

General Volatile Suspended Solids mg/L

Herbicides 2‐4‐5‐TP‐SILVEX ug/L

Herbicides 2‐4‐D ug/L

Herbicides Glyphosate ug/L

Metals Dissolved Aluminum ug/L

Metals Dissolved Antimony ug/L

Metals Dissolved Arsenic ug/L

Metals Dissolved Barium ug/L

Metals Dissolved Beryllium ug/L

Metals Dissolved Cadmium ug/L

Metals Dissolved Chromium ug/L

Metals Dissolved Chromium +6 ug/L

Metals Dissolved Copper ug/L

Metals Dissolved Iron ug/L

Group Parameter Code Units

Table 4‐5.4. Hollypark Drain Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
4000 60(40‐800) 4 0 4 4000 50000(5000‐240000) 5 0 5

105(10‐500) 4 0 3 160000(50000‐240000) 5 0 5
130(10‐500) 4 0 3 160000(50000‐300000) 5 0 5

1350(40‐5000) 4 0 4 300000(24000‐2400000) 5 0 5
0.0055(0.005‐0.0055) 4 0 0 0.0055(0.0055‐0.0055) 5 0 0

0.002(0.002‐0.002) 4 0 0 0.002(0.002‐0.002) 5 0 0
1.1 0.005(0.005‐0.005) 4 0 0 1.1 0.005(0.005‐0.005) 5 0 0
3 0.002(0.002‐0.002) 4 0 0 3 0.002(0.002‐0.002) 5 0 0

0.001(0.001‐0.001) 4 0 0 0.001(0.001‐0.001) 5 0 0
0.025(0.025‐0.025) 4 0 0 0.025(0.025‐0.025) 5 0 0

0.086 0.003(0.003‐0.003) 4 0 0 0.086 0.003(0.003‐0.003) 5 0 0
0.005(0.005‐0.005) 4 0 0 0.005(0.005‐0.005) 5 0 0

0(0‐0) 1 0 0
0.52 0.0015(0.0015‐0.0015) 4 0 0 0.52 0.0015(0.0015‐0.0015) 5 0 0
0.52 0.005(0.005‐0.005) 4 0 0 0.52 0.005(0.005‐0.005) 5 0 0
0.73 0.12(0.12‐0.12) 4 0 0 0.73 0.12(0.12‐0.12) 5 0 0

0.005(0.0015‐0.005) 4 0 0 0.005(0.005‐0.005) 5 0 0
0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0

0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 5 0 0
0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 5 0 0

0.95 0.002(0.002‐0.002) 4 0 0 0.95 0.002(0.002‐0.002) 5 0 0
0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0

0.22 0.0025(0.0025‐0.008) 4 0 1 0.22 0.007(0.0025‐0.03) 5 1 3
5 12.6(10.8‐16.3) 4 0 4 5 10.85(10‐11.7) 5 0 5

0.46(0.2‐0.72) 4 0 0 0(0‐0.72) 5 0 0
8.81(8.41‐8.95) 4 3 4 7.2(6.39‐7.67) 5 1 5
130.5(96‐193) 4 0 4 55(28‐60.5) 5 0 5

0.91‐2.3 0.1575(0.05‐1.57) 4 1 3 10.3‐29 0.555(0.157‐1.82) 5 0 5
10.5(8.74‐102) 4 0 4 8.81(4.51‐18.7) 5 0 5
156(81.5‐1150) 4 0 4 44.9(27.7‐106) 5 0 5
142.5(77.9‐227) 4 0 4 12.6(11.6‐41.1) 5 0 5
0.0875(0‐0.41) 4 0 2 0.27(0.025‐0.37) 5 0 4

0.629(0.51‐1.35) 4 0 4 0.337(0.277‐0.527) 5 0 5
278.5(135‐320) 4 0 4 60(40‐120) 5 0 5
2.2(0.58‐13.3) 4 0 4 1.52(0.36‐2.4) 5 0 5

0.2(0.2‐0.2) 4 0 0 0.2(0.2‐0.2) 5 0 0
0(0‐0) 4 0 0 0(0‐0.67) 5 0 1

0.11(0.05‐1.3) 4 0 2 0.459(0.13‐1.5) 5 0 5
45 0.605(0.05‐1.55) 4 0 2 45 3.71(1.7‐4.92) 5 0 5
10 0.0075(0‐0.015) 4 0 0 10 0.837(0.015‐1.11) 5 0 4

1 0.01(0.005‐0.015) 4 0 0 1 0.005(0.005‐0.005) 5 0 0
0.225(0‐0.54) 4 0 3 0.3(0.27‐0.86) 5 0 5

1073(862‐1366) 4 0 4 177(112‐360) 5 0 5
131.5(96.7‐318) 4 0 4 22.1(15.1‐64.1) 5 0 5

730(588‐948) 4 0 4 122(102‐140) 5 0 5
36.5(12.2‐190) 4 0 4 9.65(5.64‐23.5) 5 0 5

0.2(0‐0.75) 4 0 0 0.75(0.75‐0.75) 5 0 0

80.5(40‐360) 4 0 4 223(66‐778) 5 0 5
7.105(3.32‐11.3) 4 0 4 18.2(2.95‐75.8) 5 0 5

38.5(10‐193) 4 0 4 44(14‐166) 5 0 5
0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 5 0 0

0.0075(0.0075‐0.0075) 4 0 0 0.0075(0.0075‐0.0075) 5 0 0
2.5(2.5‐2.5) 4 0 0 2.5(2.5‐2.5) 5 0 0
25(25‐25) 4 0 0 25(25‐25) 5 0 0

1.595(1.05‐3.52) 4 0 4 1.2(0.682‐1.99) 5 0 5
340.2‐340.2 3.785(2.22‐5.53) 4 0 4 340.2‐340.2 1.77(1.28‐2.12) 5 0 5

84.2(57‐108) 4 0 4 22.3(17.6‐36.2) 5 0 5
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0

6.3‐12.6 0.025(0‐0.31) 4 0 1 0‐6.3 0.05(0.05‐0.05) 5 0 0
699.3‐1423.8 1.0945(0.67‐2.47) 4 0 4 258.3‐636.3 0.803(0.693‐1.13) 5 0 5

132.3‐315 0.125(0.125‐0.125) 4 0 0 37.8‐119.7 0.125(0.125‐0.125) 5 0 0
18.9‐37.8 12.595(7.5‐19.4) 4 0 4 6.3‐18.9 9.07(6.07‐11.4) 5 3 5

25(0‐25) 4 0 0 100(25‐222) 5 0 3

 PD 21 ‐ Hollypark Drain

TS22

2009‐10Dry 

 PD 21 ‐ Hollypark Drain

TS22

2009‐10Wet 
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Group Parameter Code Units

Metals Dissolved Lead ug/L

Metals Dissolved Mercury ug/L

Metals Dissolved Nickel ug/L

Metals Dissolved Selenium ug/L

Metals Dissolved Silver ug/L

Metals Dissolved Thallium ug/L

Metals Dissolved Zinc ug/L

Metals Aluminum ug/L

Metals Antimony ug/L

Metals Arsenic ug/L

Metals Barium ug/L

Metals Beryllium ug/L

Metals Cadmium ug/L

Metals Chromium ug/L

Metals Chromium +6 ug/L

Metals Copper ug/L

Metals Iron ug/L

Metals Lead ug/L

Metals Mercury ug/L

Metals Nickel ug/L

Metals Selenium ug/L

Metals Silver ug/L

Metals Thallium ug/L

Metals Zinc ug/L

Organophosphate Pesticides Atrazine ug/L

Organophosphate Pesticides Chlorpyrifos ug/L

Organophosphate Pesticides Cyanazine ug/L

Organophosphate Pesticides Diazinon ug/L

Organophosphate Pesticides Malathion ug/L

Organophosphate Pesticides Prometryn ug/L

Organophosphate Pesticides Simazine ug/L

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) ug/L

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) ug/L

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) ug/L

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) ug/L

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) ug/L

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) ug/L

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L

Semivolatile Organic Compounds (Acids) Phenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L

Table 4‐5.4. Hollypark Drain Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 PD 21 ‐ Hollypark Drain

TS22

2009‐10Dry 

 PD 21 ‐ Hollypark Drain

TS22

2009‐10Wet 

88.2‐220.5 0.495(0.1‐2.12) 4 0 2 25.2‐75.6 1.19(0.864‐1.49) 5 0 5
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0

604.8‐1253.7 5.04(3.8‐11.5) 4 0 4 214.2‐548.1 2.67(1.82‐7.74) 5 0 5
3.415(1.55‐5.1) 4 0 4 0.25(0.25‐1.68) 5 0 1

6.3‐25.2 0.05(0.05‐0.05) 4 0 0 0‐6.3 0.05(0.05‐0.05) 5 0 0
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0

151.2‐315 30.65(13.3‐45.1) 4 0 4 56.7‐138.6 82(34.8‐105) 5 3 5
1005(357‐1090) 4 0 4 2370(171‐4510) 5 0 5
1.955(1.25‐3.66) 4 0 4 2(1.91‐2.6) 5 0 5
4.305(2.7‐5.57) 4 0 4 2.48(2.3‐2.98) 5 0 5

105.35(84.6‐150) 4 0 4 75.3(32.2‐97.4) 5 0 5
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0

0.4285(0.05‐0.84) 4 0 3 0.05(0.05‐0.54) 5 0 2
2.65(2.26‐3.42) 4 0 4 5.05(1.23‐9) 5 0 5

0.125(0.125‐0.125) 4 0 0 0.125(0.125‐0.125) 5 0 0
30.05(14‐37.3) 4 0 4 25.9(16.6‐52.6) 5 0 5

1170.5(491‐1960) 4 0 4 3630(295‐5500) 5 0 5
5.585(2.31‐7.54) 4 0 4 11(2.15‐31.9) 5 0 5
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0

7.875(4.86‐17.2) 4 0 4 8.33(5.47‐10.6) 5 0 5
3.685(1.74‐5.33) 4 0 4 0.25(0.25‐1.81) 5 0 2
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
90.15(51.1‐150) 4 0 4 125(75.8‐264) 5 0 5

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 5 0 0
0.01(0.01‐0.01) 4 0 0 0.01(0.01‐0.01) 5 0 0

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 5 0 0
0.0015(0.0015‐0.0015) 4 0 0 0.0015(0.0015‐0.0015) 5 0 0

0.2675(0.165‐0.335) 4 0 0 0.165(0.165‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0

1.65(0.2‐1.65) 4 0 0 1.65(0‐1.65) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0‐0.5) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0‐0.5) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0‐0.5) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0‐0.5) 5 0 0

35.98‐61.91 0.335(0.335‐0.35) 4 0 0 4.736‐17.10 0.335(0‐0.335) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0

0.835(0.015‐0.835) 4 0 0 0.835(0‐0.835) 5 0 0
0.165(0.1‐0.165) 4 0 0 0.165(0‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0
0.165(0.1‐0.165) 4 0 0 0.165(0‐0.165) 5 0 0
0.165(0.1‐0.165) 4 0 0 0.165(0‐0.165) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0

0.165(0.165‐0.165) 3 0 0 0.165(0‐0.165) 5 0 0
1.665(1.665‐1.7) 4 0 0 1.665(0‐1.665) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0‐0.5) 5 0 0

0.835(0.2‐0.835) 4 0 0 0.835(0‐0.835) 5 0 0
0.835(0.02‐0.835) 4 0 0 0.835(0‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0
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Group Parameter Code Units

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate ug/L

WQO=Water Quality Objective

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)

Table 4‐5.4. Hollypark Drain Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 PD 21 ‐ Hollypark Drain

TS22

2009‐10Dry 

 PD 21 ‐ Hollypark Drain

TS22

2009‐10Wet 

0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
0.835(0.1‐0.835) 4 0 0 0.835(0‐0.835) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0
1.665(0.05‐1.665) 4 0 0 1.665(0‐1.665) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0‐0.0165) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0‐0.0085) 5 0 0
0.0165(0.0165‐0.02) 4 0 0 0.0165(0‐0.0165) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0‐0.0085) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0

0.0335(0.0335‐0.035) 4 0 0 0.0335(0‐0.0335) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0‐0.0085) 5 0 0
0.0085(0.0085‐0.01) 4 0 0 0.0085(0‐0.0085) 5 0 0

1.7(1.7‐1.7) 1 0 0
1.7(1.7‐1.7) 1 0 0
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Bacteria Fecal Coliform MPN/100mL

Bacteria Fecal Enterococcus MPN/100mL

Bacteria Fecal Streptococcus MPN/100mL

Bacteria Total Coliform MPN/100mL

Chlorinated Pesticides 4‐4'‐DDD ug/L

Chlorinated Pesticides 4‐4'‐DDE ug/L

Chlorinated Pesticides 4‐4'‐DDT ug/L

Chlorinated Pesticides Aldrin ug/L

Chlorinated Pesticides Dieldrin ug/L

Chlorinated Pesticides Endosulfan sulfate ug/L

Chlorinated Pesticides Endrin ug/L

Chlorinated Pesticides Endrin aldehyde ug/L

Chlorinated Pesticides Endrin ketone ug/L

Chlorinated Pesticides Heptachlor ug/L

Chlorinated Pesticides Heptachlor Epoxide ug/L

Chlorinated Pesticides Toxaphene ug/L

Chlorinated Pesticides alpha‐BHC ug/L

Chlorinated Pesticides alpha‐chlordane ug/L

Chlorinated Pesticides beta‐BHC ug/L

Chlorinated Pesticides delta‐BHC ug/L

Chlorinated Pesticides gamma‐BHC (lindane) ug/L

Chlorinated Pesticides gamma‐chlordane ug/L

Conventionals Cyanide mg/L

Conventionals Dissolved Oxygen mg/L

Conventionals Oil and Grease mg/L

Conventionals pH pH units

General Alkalinity as CaCO3 mg/L

General Ammonia mg/L

General BioChemical Oxygen Demand‐ Five‐Day mg/L

General Chemical Oxygen Demand mg/L

General Chloride mg/L

General Dissolved Phosphorus mg/L

General Fluoride mg/L

General Hardness as CaCO3 mg/L

General Kjeldahl‐N mg/L

General Methyl Tertiary Butyl Ether (MTBE) ug/L

General Methylene Blue Active Substances (MBAS) mg/L

General NH3‐N mg/L

General Nitrate (NO3) mg/L

General Nitrate‐N mg/L

General Nitrite (NO2) mg/L

General Nitrite‐N mg/L

General Phosphorus‐ Total (as P) mg/L

General Specific Conductance umhos/cm

General Sulfate mg/L

General Total Dissolved Phosphate mg/L

General Total Dissolved Solids mg/L

General Total Organic Carbon mg/L

General Total Petroleum Hydrocarbons mg/L

General Total Phosphate mg/L

General Total Suspended Solids mg/L

General Turbidity NTU

General Volatile Suspended Solids mg/L

Herbicides 2‐4‐5‐TP‐SILVEX ug/L

Herbicides 2‐4‐D ug/L

Herbicides Glyphosate ug/L

Metals Dissolved Aluminum ug/L

Metals Dissolved Antimony ug/L

Metals Dissolved Arsenic ug/L

Metals Dissolved Barium ug/L

Metals Dissolved Beryllium ug/L

Metals Dissolved Cadmium ug/L

Metals Dissolved Chromium ug/L

Metals Dissolved Chromium +6 ug/L

Metals Dissolved Copper ug/L

Metals Dissolved Iron ug/L

Group Parameter Code Units

Table 4‐5.5. D D I 8 Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
4000 1650(230‐24000) 4 0 4 4000 90000(35000‐160000) 5 0 5

9500(2400‐240000) 4 0 4 240000(16000‐500000) 5 0 5
9500(2400‐240000) 4 0 4 240000(16000‐500000) 5 0 5
16500(300‐90000) 4 0 4 300000(240000‐900000) 5 0 5

0.0055(0.005‐0.0055) 4 0 0 0.0055(0.0055‐0.0055) 5 0 0
0.002(0.002‐0.002) 4 0 0 0.002(0.002‐0.002) 5 0 0

1.1 0.005(0.005‐0.005) 4 0 0 1.1 0.005(0.005‐0.005) 5 0 0
3 0.002(0.002‐0.002) 4 0 0 3 0.002(0.002‐0.002) 5 0 0

0.001(0.001‐0.001) 4 0 0 0.001(0.001‐0.001) 5 0 0
0.025(0.025‐0.025) 4 0 0 0.025(0.025‐0.025) 5 0 0

0.086 0.003(0.003‐0.003) 4 0 0 0.086 0.003(0.003‐0.003) 5 0 0
0.005(0.005‐0.005) 4 0 0 0.005(0.005‐0.005) 5 0 0

0(0‐0) 1 0 0
0.52 0.0015(0.0015‐0.0015) 4 0 0 0.52 0.0015(0.0015‐0.0015) 5 0 0
0.52 0.005(0.005‐0.005) 4 0 0 0.52 0.005(0.005‐0.005) 5 0 0
0.73 0.12(0.12‐0.12) 4 0 0 0.73 0.12(0.12‐0.12) 5 0 0

0.005(0.0015‐0.005) 4 0 0 0.005(0.005‐0.005) 5 0 0
0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0

0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 5 0 0
0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 5 0 0

0.95 0.002(0.002‐0.002) 4 0 0 0.95 0.002(0.002‐0.002) 5 0 0
0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0

0.22 0.00375(0.0025‐0.006) 4 0 2 0.22 0.006(0.0025‐0.02) 5 0 3
5 10.1(10‐14.6) 4 0 4 5 11.3(11.3‐11.3) 5 0 5

0.1(0‐0.72) 4 0 0 0.165(0‐0.72) 5 0 0
8.955(8.66‐9.36) 4 4 4 6.98(6.28‐7.34) 5 1 5

220(110‐220) 4 0 4 16.5(14‐28) 5 0 5
0.91‐1.42 0.157(0.05‐0.218) 4 0 3 19.2‐27 0.843(0.255‐1.5) 5 0 5

6.77(6‐24.4) 4 0 4 8.34(5.82‐52.2) 5 0 5
96.7(56.2‐199) 4 0 4 56.7(33.2‐111) 5 0 5
92.95(92‐114) 4 0 4 8.3(5.39‐17.2) 5 0 5

0.345(0.025‐0.39) 4 0 3 0.22(0.11‐0.32) 5 0 5
0.399(0.18‐0.523) 4 0 4 0.119(0.05‐0.224) 5 0 3

207.5(180‐220) 4 0 4 30(20‐60) 5 0 5
1.07(0.54‐3.14) 4 0 4 1.49(0.82‐5.04) 5 0 5

0.2(0.2‐0.2) 4 0 0 0.2(0.2‐0.2) 5 0 0
0(0‐0) 4 0 0 0(0‐1.02) 5 0 1

0.13(0.05‐0.18) 4 0 3 0.697(0.211‐1.24) 5 0 5
45 0.67(0‐1.3) 4 0 2 45 2.62(1.27‐4.24) 5 0 5
10 0.0075(0‐0.015) 4 0 0 10 0.592(0.015‐0.958) 5 0 3

1 0.01(0.005‐0.015) 4 0 0 1 0.005(0.005‐0.2) 5 0 1
0.415(0.05‐0.58) 4 0 4 0.32(0.16‐0.87) 5 0 5
768.5(684‐798) 4 0 4 96(58‐179) 5 0 5
61.85(33.8‐157) 4 0 4 8.24(5.48‐17.3) 5 0 5

494(452‐534) 4 0 4 78(66‐120) 5 0 5
13.7(7.2‐23.2) 4 0 4 8.2(3.79‐26) 5 0 5

0.475(0.2‐0.75) 4 0 0 0.75(0‐0.75) 5 0 0

52(28‐73) 4 0 4 81(19‐253) 5 0 5
1.865(1.11‐3.45) 4 0 4 9.4(5.53‐31) 5 0 5

25.5(15‐43) 4 0 4 21(8‐81) 5 0 5
0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 5 0 0

0.0075(0.0075‐0.0075) 4 0 0 0.0075(0.0075‐0.0075) 5 0 0
2.5(2.5‐2.5) 4 0 0 2.5(2.5‐2.5) 5 0 0
25(25‐25) 4 0 0 25(25‐109) 5 0 1

1.033(0.69‐1.57) 4 0 4 2.21(1.39‐5.78) 5 0 5
340.2‐340.2 1.28(0‐1.84) 4 0 3 340.2‐340.2 1.6(1.32‐2.55) 5 0 5

51.9(50.9‐68) 4 0 4 16.5(13.6‐24.4) 5 0 5
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0

6.3‐12.6 0.05(0.05‐0.252) 4 0 1 0‐0 0.05(0.05‐0.27) 5 0 2
888.3‐1045.8 1.135(0.67‐1.4) 4 0 4 144.9‐359.1 1.92(1.2‐2.79) 5 0 5
176.4‐214.2 0.125(0‐0.125) 4 0 0 18.9‐56.7 0.125(0.125‐0.125) 5 0 0

25.2‐25.2 8.89(5.72‐13.9) 4 0 4 0‐6.3 15.2(11.3‐35.8) 5 5 5
25(25‐25) 4 0 0 25(25‐186) 5 0 2

 D D I 8

TS23

2009‐10Wet 

 D D I 8

TS23

2009‐10Dry 
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Group Parameter Code Units

Metals Dissolved Lead ug/L

Metals Dissolved Mercury ug/L

Metals Dissolved Nickel ug/L

Metals Dissolved Selenium ug/L

Metals Dissolved Silver ug/L

Metals Dissolved Thallium ug/L

Metals Dissolved Zinc ug/L

Metals Aluminum ug/L

Metals Antimony ug/L

Metals Arsenic ug/L

Metals Barium ug/L

Metals Beryllium ug/L

Metals Cadmium ug/L

Metals Chromium ug/L

Metals Chromium +6 ug/L

Metals Copper ug/L

Metals Iron ug/L

Metals Lead ug/L

Metals Mercury ug/L

Metals Nickel ug/L

Metals Selenium ug/L

Metals Silver ug/L

Metals Thallium ug/L

Metals Zinc ug/L

Organophosphate Pesticides Atrazine ug/L

Organophosphate Pesticides Chlorpyrifos ug/L

Organophosphate Pesticides Cyanazine ug/L

Organophosphate Pesticides Diazinon ug/L

Organophosphate Pesticides Malathion ug/L

Organophosphate Pesticides Prometryn ug/L

Organophosphate Pesticides Simazine ug/L

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) ug/L

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) ug/L

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) ug/L

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) ug/L

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) ug/L

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) ug/L

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L

Semivolatile Organic Compounds (Acids) Phenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L

Table 4‐5.5. D D I 8 Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 D D I 8

TS23

2009‐10Wet 

 D D I 8

TS23

2009‐10Dry 

119.7‐151.2 0.365(0‐0.636) 4 0 2 12.6‐37.8 2.27(0.972‐4.7) 5 0 5
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0

768.6‐913.5 2.705(2.3‐3.09) 4 0 4 119.7‐302.4 2.38(1.46‐10.2) 5 0 5
1.155(0‐4.38) 4 0 3 0.25(0.25‐1.47) 5 0 1

12.6‐12.6 0.05(0.05‐0.05) 4 0 0 0‐0 0.05(0.05‐0.05) 5 0 0
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0

195.3‐226.8 26.65(17.1‐39.8) 4 0 4 31.5‐75.6 107(94.4‐278) 5 5 5
179(119‐299) 4 0 4 1120(206‐1560) 5 0 5
1.32(0.8‐1.9) 4 0 4 3.51(3.4‐7.59) 5 0 5

1.48(1.18‐1.97) 4 0 4 2.25(2.03‐2.97) 5 0 5
60.5(59.2‐85.4) 4 0 4 42.2(26.9‐69) 5 0 5
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
0.05(0‐0.343) 4 0 1 0.52(0.287‐0.947) 5 0 5

1.825(0.67‐2.47) 4 0 4 5.73(3.08‐8.01) 5 0 5
0.125(0‐0.125) 4 0 0 0.125(0.125‐0.125) 5 0 0
20.6(13.6‐28.6) 4 0 4 38(30.7‐75.1) 5 0 5
309.5(198‐373) 4 0 4 1680(249‐2200) 5 0 5

3.155(2.72‐5.33) 4 0 4 18.8(3.73‐37.2) 5 0 5
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
3.7(3.08‐4.54) 4 0 4 4.7(3.85‐10.5) 5 0 5

1.65(1.02‐4.85) 4 0 4 0.25(0.25‐1.69) 5 0 2
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
68.7(61.1‐84.2) 4 0 4 188(126‐356) 5 0 5

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 5 0 0
0.01(0.01‐0.01) 4 0 0 0.01(0.01‐0.01) 5 0 0

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 5 0 0
0.0015(0.0015‐0.0015) 4 0 0 0.0015(0.0015‐0.0015) 5 0 0

0.2675(0.165‐0.335) 4 0 0 0.165(0.165‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0

1.65(0.2‐1.65) 4 0 0 1.65(1.65‐1.65) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0

46.26‐93.48 0.335(0.335‐0.35) 4 0 0 4.23‐12.28 0.335(0.335‐0.335) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.835(0.015‐0.835) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.1‐0.165) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0

0.165(0.165‐0.165) 3 0 0 0.165(0.165‐0.165) 5 0 0
1.665(1.665‐1.7) 4 0 0 1.665(1.665‐1.665) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0.5‐0.5) 5 0 0

0.835(0.2‐0.835) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.835(0.02‐0.835) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
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Group Parameter Code Units

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate ug/L

WQO=Water Quality Objective

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)

Table 4‐5.5. D D I 8 Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 D D I 8

TS23

2009‐10Wet 

 D D I 8

TS23

2009‐10Dry 

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.835(0.1‐0.835) 4 0 0 0.835(0.835‐0.835) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0
1.665(0.05‐1.665) 4 0 0 1.665(0‐1.665) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.593) 5 0 1
0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.0085) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0.835‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0.165‐0.165) 5 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.106) 5 0 1
0.0085(0.0085‐0.01) 4 0 0 0.0085(0.0085‐0.391) 5 0 1

1.7(1.7‐1.7) 1 0 0
1.7(1.7‐1.7) 1 0 0
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Bacteria Fecal Coliform MPN/100mL

Bacteria Fecal Enterococcus MPN/100mL

Bacteria Fecal Streptococcus MPN/100mL

Bacteria Total Coliform MPN/100mL

Chlorinated Pesticides 4‐4'‐DDD ug/L

Chlorinated Pesticides 4‐4'‐DDE ug/L

Chlorinated Pesticides 4‐4'‐DDT ug/L

Chlorinated Pesticides Aldrin ug/L

Chlorinated Pesticides Dieldrin ug/L

Chlorinated Pesticides Endosulfan sulfate ug/L

Chlorinated Pesticides Endrin ug/L

Chlorinated Pesticides Endrin aldehyde ug/L

Chlorinated Pesticides Endrin ketone ug/L

Chlorinated Pesticides Heptachlor ug/L

Chlorinated Pesticides Heptachlor Epoxide ug/L

Chlorinated Pesticides Toxaphene ug/L

Chlorinated Pesticides alpha‐BHC ug/L

Chlorinated Pesticides alpha‐chlordane ug/L

Chlorinated Pesticides beta‐BHC ug/L

Chlorinated Pesticides delta‐BHC ug/L

Chlorinated Pesticides gamma‐BHC (lindane) ug/L

Chlorinated Pesticides gamma‐chlordane ug/L

Conventionals Cyanide mg/L

Conventionals Dissolved Oxygen mg/L

Conventionals Oil and Grease mg/L

Conventionals pH pH units

General Alkalinity as CaCO3 mg/L

General Ammonia mg/L

General BioChemical Oxygen Demand‐ Five‐Day mg/L

General Chemical Oxygen Demand mg/L

General Chloride mg/L

General Dissolved Phosphorus mg/L

General Fluoride mg/L

General Hardness as CaCO3 mg/L

General Kjeldahl‐N mg/L

General Methyl Tertiary Butyl Ether (MTBE) ug/L

General Methylene Blue Active Substances (MBAS) mg/L

General NH3‐N mg/L

General Nitrate (NO3) mg/L

General Nitrate‐N mg/L

General Nitrite (NO2) mg/L

General Nitrite‐N mg/L

General Phosphorus‐ Total (as P) mg/L

General Specific Conductance umhos/cm

General Sulfate mg/L

General Total Dissolved Phosphate mg/L

General Total Dissolved Solids mg/L

General Total Organic Carbon mg/L

General Total Petroleum Hydrocarbons mg/L

General Total Phosphate mg/L

General Total Suspended Solids mg/L

General Turbidity NTU

General Volatile Suspended Solids mg/L

Herbicides 2‐4‐5‐TP‐SILVEX ug/L

Herbicides 2‐4‐D ug/L

Herbicides Glyphosate ug/L

Metals Dissolved Aluminum ug/L

Metals Dissolved Antimony ug/L

Metals Dissolved Arsenic ug/L

Metals Dissolved Barium ug/L

Metals Dissolved Beryllium ug/L

Metals Dissolved Cadmium ug/L

Metals Dissolved Chromium ug/L

Metals Dissolved Chromium +6 ug/L

Metals Dissolved Copper ug/L

Metals Dissolved Iron ug/L

Group Parameter Code Units

Table 4‐5.6. Dominguez Channel @ 116th St Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
4000 1210(10‐16000) 4 0 3 4000 5000(2800‐240000) 5 0 5

8400(300‐24000) 4 0 4 9000(3000‐240000) 5 0 5
8650(300‐30000) 4 0 4 16000(3000‐240000) 5 0 5

26500(800‐90000) 4 0 4 16000(2800‐350000) 5 0 5
0.0055(0.005‐0.0055) 4 0 0 0.0055(0.0055‐0.0055) 5 0 0

0.002(0.002‐0.002) 4 0 0 0.002(0.002‐0.002) 5 0 0
1.1 0.005(0.005‐0.005) 4 0 0 1.1 0.005(0.005‐0.005) 5 0 0
3 0.002(0.002‐0.002) 4 0 0 3 0.002(0.002‐0.002) 5 0 0

0.001(0.001‐0.001) 4 0 0 0.001(0.001‐0.001) 5 0 0
0.025(0.025‐0.025) 4 0 0 0.025(0.025‐0.025) 5 0 0

0.086 0.003(0.003‐0.003) 4 0 0 0.086 0.003(0.003‐0.003) 5 0 0
0.005(0.005‐0.005) 4 0 0 0.005(0.005‐0.005) 5 0 0

0(0‐0) 1 0 0
0.52 0.0015(0.0015‐0.0015) 4 0 0 0.52 0.0015(0.0015‐0.0015) 5 0 0
0.52 0.005(0.005‐0.005) 4 0 0 0.52 0.005(0.005‐0.005) 5 0 0
0.73 0.12(0.12‐0.12) 4 0 0 0.73 0.12(0.12‐0.12) 5 0 0

0.005(0.0015‐0.005) 4 0 0 0.005(0.005‐0.005) 5 0 0
0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0

0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 5 0 0
0.0025(0.0025‐0.0025) 4 0 0 0.0025(0.0025‐0.0025) 5 0 0

0.95 0.002(0.002‐0.002) 4 0 0 0.95 0.002(0.002‐0.002) 5 0 0
0.0165(0.0165‐0.02) 4 0 0 0.0165(0.0165‐0.0165) 5 0 0

0.22 0.0025(0.0025‐0.02) 4 0 1 0.22 0.005(0.0025‐0.02) 5 0 3
5 9.61(9.05‐10.8) 4 0 4 5 11.6(10.2‐13) 5 0 5

0.46(0.2‐0.72) 4 0 0 0(0‐0.165) 5 0 0
8.165(7.94‐8.9) 4 1 4 7.23(6.65‐7.74) 5 0 5
144.5(96‐179) 4 0 4 41(14‐116) 5 0 5

0.91‐6.8 0.363(0.15‐2.95) 4 0 4 10.3‐27 0.903(0.162‐0.946) 5 0 5
14.49(2.56‐24.9) 4 0 4 7.52(3.18‐19.9) 5 0 5
99.65(71.3‐166) 4 0 4 74.8(5‐122) 5 0 4
112.5(76.6‐119) 4 0 4 12.8(7.77‐27.3) 5 0 5
0.4(0.14‐2.29) 4 0 4 0.16(0.11‐0.33) 5 0 5

0.853(0.689‐1.04) 4 0 4 0.227(0.05‐0.23) 5 0 4
207.5(170‐310) 4 0 4 60(30‐90) 5 0 5
1.84(0.64‐11.7) 4 0 4 1.4(0.944‐4.1) 5 0 5

0.2(0.2‐0.2) 4 0 0 0.2(0.2‐0.2) 5 0 0
0(0‐0) 4 0 0 0(0‐0.005) 5 0 0

0.3(0.12‐2.44) 4 0 4 0.746(0.134‐0.782) 5 0 5
45 11.04(2.8‐20) 4 0 4 45 4.05(2‐10) 5 0 5
10 2.495(0.63‐4.52) 4 0 4 10 0.915(0.015‐2.3) 5 0 4

1 0.079(0.005‐0.145) 4 0 2 1 0.005(0.005‐0.0419) 5 0 1
0.55(0.47‐2.39) 4 0 4 0.25(0.12‐0.95) 5 0 5

818.5(621‐1050) 4 0 4 246(137‐278) 5 0 5
108.15(53.1‐172) 4 0 4 17.2(5.58‐37.8) 5 0 5

535(428‐710) 4 0 4 128(92‐186) 5 0 5
11.75(5.86‐33.5) 4 0 4 9.87(3.25‐20.2) 5 0 5

0.2(0‐0.75) 4 0 0 0(0‐6.76) 5 0 1

66.5(20‐89) 4 0 4 110(10‐319) 5 0 5
2.135(1.55‐2.77) 4 0 4 17.9(4.06‐34.8) 5 0 5

20.5(8‐34) 4 0 4 36(5‐112) 5 0 5
0.0335(0.0335‐0.035) 4 0 0 0.0335(0.0335‐0.0335) 5 0 0

0.0075(0.0075‐0.0075) 4 0 0 0.0075(0.0075‐0.0075) 5 0 0
2.5(2.5‐55.7) 4 0 1 2.5(2.5‐24.2) 5 0 2

25(25‐25) 4 0 0 25(25‐160) 5 0 2
3.375(1.48‐14) 4 0 4 2.31(1.28‐7.06) 5 0 5

340.2‐340.2 2.965(1.89‐3.61) 4 0 4 340.2‐340.2 1.36(1.19‐2.3) 5 0 5
57.5(48‐76.9) 4 0 4 23.4(13.4‐29.7) 5 0 5

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
6.3‐12.6 0.335(0‐0.872) 4 0 2 0‐6.3 0.05(0.05‐0.799) 5 0 2

850.5‐1386 1.32(0.87‐7.21) 4 0 4 201.6‐504 3.89(1.33‐3.93) 5 0 5
163.8‐302.4 0.125(0‐6.63) 4 0 1 31.5‐88.2 0.125(0.125‐0.125) 5 0 0

25.2‐37.8 42.55(9.46‐100) 4 2 4 6.3‐12.6 34.7(13.7‐80.6) 5 5 5
25(0‐234) 4 0 1 25(25‐160) 5 0 2

 Dominguez Channel @ Artesia

TS24

2009‐10Dry 

 Dominguez Channel @ Artesia

TS24

2009‐10Wet 
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Group Parameter Code Units

Metals Dissolved Lead ug/L

Metals Dissolved Mercury ug/L

Metals Dissolved Nickel ug/L

Metals Dissolved Selenium ug/L

Metals Dissolved Silver ug/L

Metals Dissolved Thallium ug/L

Metals Dissolved Zinc ug/L

Metals Aluminum ug/L

Metals Antimony ug/L

Metals Arsenic ug/L

Metals Barium ug/L

Metals Beryllium ug/L

Metals Cadmium ug/L

Metals Chromium ug/L

Metals Chromium +6 ug/L

Metals Copper ug/L

Metals Iron ug/L

Metals Lead ug/L

Metals Mercury ug/L

Metals Nickel ug/L

Metals Selenium ug/L

Metals Silver ug/L

Metals Thallium ug/L

Metals Zinc ug/L

Organophosphate Pesticides Atrazine ug/L

Organophosphate Pesticides Chlorpyrifos ug/L

Organophosphate Pesticides Cyanazine ug/L

Organophosphate Pesticides Diazinon ug/L

Organophosphate Pesticides Malathion ug/L

Organophosphate Pesticides Prometryn ug/L

Organophosphate Pesticides Simazine ug/L

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) ug/L

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) ug/L

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) ug/L

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) ug/L

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) ug/L

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) ug/L

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol ug/L

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol ug/L

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol ug/L

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol ug/L

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L

Semivolatile Organic Compounds (Acids) Phenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L

Table 4‐5.6. Dominguez Channel @ 116th St Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 Dominguez Channel @ Artesia

TS24

2009‐10Dry 

 Dominguez Channel @ Artesia

TS24

2009‐10Wet 

113.4‐214.2 0.788(0.1‐1.62) 4 0 3 18.9‐56.7 0.856(0.1‐1.75) 5 0 4
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0

730.8‐1222.2 4(2.13‐9.69) 4 0 4 170.1‐428.4 2.83(1.34‐7.76) 5 0 5
0.58(0‐5.19) 4 0 2 0.25(0.25‐1.54) 5 0 1

6.3‐25.2 0.05(0.05‐0.05) 4 0 0 0‐0 0.05(0.05‐0.05) 5 0 0
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0

182.7‐308.7 109.5(22‐322) 4 1 4 44.1‐107.1 134(63.5‐501) 5 3 5
414(254‐1210) 4 0 4 1470(325‐2800) 5 0 5
4.09(1.72‐15.7) 4 0 4 4.45(2.9‐7.71) 5 0 5

3.3(2.1‐3.77) 4 0 4 2.31(1.61‐2.77) 5 0 5
78.9(75‐92.2) 4 0 4 46.4(33.2‐91.9) 5 0 5

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
0.7425(0‐1.17) 4 0 3 0.853(0.421‐2.01) 5 0 5
4.14(1.5‐7.26) 4 0 4 6.56(4.5‐11.5) 5 0 5
0.125(0‐6.63) 4 0 1 0.125(0.125‐0.125) 5 0 0

90.6(28.9‐155) 4 0 4 90.3(35.6‐165) 5 0 5
783(575‐2580) 4 0 4 1500(245‐4210) 5 0 5
4.86(2.2‐20.9) 4 0 4 6.16(2.24‐32.3) 5 0 5

0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
6.405(3.81‐12.2) 4 0 4 8.06(3.85‐11) 5 0 5
1.35(1.23‐5.73) 4 0 4 0.25(0.25‐1.67) 5 0 1
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
0.05(0.05‐0.05) 4 0 0 0.05(0.05‐0.05) 5 0 0
283(127‐459) 4 0 4 469(125‐754) 5 0 5

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 5 0 0
0.01(0.01‐0.01) 4 0 0 0.01(0.01‐0.01) 5 0 0

0.3335(0.3335‐0.35) 4 0 0 0.3335(0.3335‐0.3335) 5 0 0
0.0015(0.0015‐0.0015) 4 0 0 0.0015(0.0015‐0.0015) 5 0 0

0.2675(0.165‐0.335) 4 0 0 0.165(0.165‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0.335‐0.335) 5 0 0

0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.00005‐0.0325) 5 0 0
0.0325(0.0325‐0.0325) 4 0 0 0.0325(0.0325‐0.0325) 5 0 0

1.65(0.2‐1.65) 4 0 0 1.65(0‐1.65) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0‐0.5) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0‐0.5) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0‐0.5) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0‐0.5) 5 0 0

22.44‐58.88 0.335(0.335‐0.35) 4 0 0 6.14‐18.35 0.335(0‐0.335) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0

0.835(0.015‐0.835) 4 0 0 0.835(0‐0.835) 5 0 0
0.165(0.1‐0.165) 4 0 0 0.165(0‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0
0.165(0.1‐0.165) 4 0 0 0.165(0‐0.165) 5 0 0
0.165(0.1‐0.165) 4 0 0 0.165(0‐0.165) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0

0.165(0.165‐0.165) 3 0 0 0.165(0‐0.165) 5 0 0
1.665(1.665‐1.7) 4 0 0 1.665(0‐1.665) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0
0.5(0.5‐0.5) 4 0 0 0.5(0‐0.5) 5 0 0

0.835(0.2‐0.835) 4 0 0 0.835(0‐0.835) 5 0 0
0.835(0.02‐0.835) 4 0 0 0.835(0‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0
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Group Parameter Code Units

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether ug/L

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene ug/L

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine ug/L

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate ug/L

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate ug/L

WQO=Water Quality Objective

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)

Table 4‐5.6. Dominguez Channel @ 116th St Dry & Wet Weather Exceedance Summary

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 Dominguez Channel @ Artesia

TS24

2009‐10Dry 

 Dominguez Channel @ Artesia

TS24

2009‐10Wet 

0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
0.835(0.1‐0.835) 4 0 0 0.835(0‐0.835) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0

0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
0.835(0.835‐77.3) 4 0 1 0.835(0‐0.835) 5 0 0
1.665(0.05‐1.665) 4 0 0 1.665(0‐1.665) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0

0.0165(0.0165‐0.02) 4 0 0 0.0165(0‐0.0165) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0
0.335(0.335‐0.35) 4 0 0 0.335(0‐0.335) 5 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0‐0.0085) 5 0 0
0.0165(0.0165‐0.02) 4 0 0 0.0165(0‐0.0165) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0‐0.0085) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0

0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0
0.835(0.835‐0.85) 4 0 0 0.835(0‐0.835) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0

0.0335(0.0335‐0.035) 4 0 0 0.0335(0‐0.0335) 5 0 0
0.165(0.165‐0.2) 4 0 0 0.165(0‐0.165) 5 0 0

0.0085(0.0085‐0.01) 4 0 0 0.0085(0‐0.0085) 5 0 0
0.0085(0.0085‐0.01) 4 0 0 0.0085(0‐0.0085) 5 0 0

1.7(1.7‐1.7) 1 0 0
1.7(1.7‐1.7) 1 0 0
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2009-10 Event 02 (07/14/2009) 269                            10                              135                            141                            14                              64                              3                                
2009-10 Event 12 (09/15/2009) 28                              13                              14                              78                              31                              153                            5                                
2009-10 Event 14 (12/01/2009) 33                              17                              110                            14                              28                              70                              12                              
2009-10 Event 28 (03/23/2010) 36                              2                                38                              16                              23                              25                              18                              

2009-10 Event 13 (10/13/2009) 1,500                         106                            892                            503                            252                            741                            700                            
2009-10 Event 15 (12/07/2009) 543                            121                            446                            184                            57                              203                            31                              
2009-10 Event 16 (12/11/2009) 273                            96                              172                            132                            117                            137                            413                            
2009-10 Event 19 (01/17/2010) 180                            350                            440                            440                            400                            162                            727                            
2009-10 Event 21 (02/05/2010) 139                            18                              64                              82                              37                              45                              NS
2009-10 Event 22 (02/08/2010) 205                            26                              215                            219                            141                            23                              NS
2009-10 Event 24 (02/27/2010) 201                            290                            616                            136                            121                            170                            NS
2009-10 Event 26 (03/06/2010) 94                              10                              276                            67                              10                              91                              NS
2009-10 Event 30 (04/05/2010) 543                            63                              230                            173                            34                              196                            NS
2009-10 Event 32 (04/11/2010) 107                            112                            314                            131                            55                              99                              NS
NS=not sampled

Table 4-6. Total Suspended Solids Concentration at Mass Emissions Stations (mg/L)

WET WEATHER

DRY WEATHER

Dominguez Channel 
@ Artesia

S28

Santa Clara River
S29

Coyote Creek @ 
Spring

S13

Ballona Creek @ 
Sawtelle

S01

Malibu Creek @ 
Piuma

S02

Los Angeles River @ 
Wardlow

S10

San Gabriel River @ 
SGR Parkway

S14
Event Code

RB-AR49645



Table 4‐7. TSS Correlation Results

Group Parameter Code

 Ballona 
Creek @ 
Sawtelle

S01
Dry 

 Ballona 
Creek @ 
Sawtelle

S01
Wet 

 Malibu 
Creek @ 
Piuma

S02
Dry 

 Malibu 
Creek @ 
Piuma

S02
Wet 

 Los 
Angeles 
River @ 
Wardlow

S10
Dry 

 Los 
Angeles 
River @ 
Wardlow

S10
Wet 

Bacteria Fecal Coliform 0.200 -1.000 -0.738 -0.600 0.000 0.200
Bacteria Fecal Enterococcus -0.600 0.258 0.949 -0.800 -0.800 0.200
Bacteria Fecal Streptococcus -0.600 0.632 0.949 -0.800 -0.800 0.200
Bacteria Total Coliform 0.400 -0.632 0.400 -0.738 0.105 0.000
Chlorinated Pesticides 4-4'-DDD NA NA NA NA NA NA
Chlorinated Pesticides 4-4'-DDE NA NA NA NA NA NA
Chlorinated Pesticides 4-4'-DDT NA NA NA NA NA NA
Chlorinated Pesticides Aldrin NA NA NA NA NA NA
Chlorinated Pesticides alpha-BHC NA NA NA NA NA NA
Chlorinated Pesticides alpha-chlordane NA NA NA NA NA NA
Chlorinated Pesticides beta-BHC NA NA NA NA NA NA
Chlorinated Pesticides delta-BHC NA NA NA NA NA NA
Chlorinated Pesticides Dieldrin NA NA NA NA NA NA
Chlorinated Pesticides Endosulfan sulfate NA NA NA NA NA NA
Chlorinated Pesticides Endrin NA NA NA NA NA NA
Chlorinated Pesticides Endrin aldehyde NA NA NA NA NA NA
Chlorinated Pesticides Endrin ketone NA NA NA NA NA NA
Chlorinated Pesticides gamma-BHC (lindane) NA NA NA NA NA NA
Chlorinated Pesticides gamma-chlordane NA NA NA NA NA NA
Chlorinated Pesticides Heptachlor NA NA NA NA NA NA
Chlorinated Pesticides Heptachlor Epoxide NA NA NA NA NA NA
Chlorinated Pesticides Toxaphene NA NA NA NA NA NA
Conventionals Cyanide NA NA NA NA NA NA
Conventionals Dissolved Oxygen 0.400 -0.800 -0.200 -0.400 -1.000 -0.800
Conventionals Oil and Grease NA NA NA NA NA NA
Conventionals pH 0.000 -0.800 -0.800 0.600 0.400 0.400
General Alkalinity as CaCO3 0.316 0.632 -0.600 -0.316 0.105 0.211
General Ammonia (NH3) 0.949 0.600 -0.400 0.800 -0.200 1.000
General Ammonia (NH3-N) 0.949 0.600 -0.400 0.800 -0.200 1.000
General BioChemical Oxygen Demand- Five-Day 1.000 0.600 0.949 0.400 -0.400 0.800
General Chemical Oxygen Demand 0.800 0.800 -0.800 -0.800 0.400 -0.400
General Chloride 0.800 0.800 0.400 0.200 -0.400 0.800
General Dissolved Phosphorus -1.000 0.800 -0.200 0.200 0.600 0.800
General Fluoride 0.000 0.600 0.400 0.600 -0.400 0.800
General Hardness as CaCO3 0.400 0.800 0.200 -0.400 0.400 0.949
General Kjeldahl-N 0.400 0.600 -1.000 0.400 0.800 0.800
General Methyl Tertiary Butyl Ether (MTBE) NA NA NA NA NA NA
General Methylene Blue Active Substances (MBAS) NA NA NA NA NA NA
General Nitrate (NO3) -1.000 0.200 0.400 0.000 -0.400 -0.200
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Table 4‐7. TSS Correlation Results

Group Parameter Code

 Ballona 
Creek @ 
Sawtelle

S01
Dry 

 Ballona 
Creek @ 
Sawtelle

S01
Wet 

 Malibu 
Creek @ 
Piuma

S02
Dry 

 Malibu 
Creek @ 
Piuma

S02
Wet 

 Los 
Angeles 
River @ 
Wardlow

S10
Dry 

 Los 
Angeles 
River @ 
Wardlow

S10
Wet 

General Nitrate-N -0.105 0.200 0.400 0.000 -0.400 -0.200
General Nitrite-N NA NA NA NA NA NA
General Phosphorus- Total (as P) 0.200 0.800 -0.200 -0.400 0.600 0.800
General Specific Conductance 0.400 1.000 0.200 -0.105 0.000 0.400
General Sulfate 0.600 0.800 0.400 0.200 -0.600 0.800
General Total Dissolved Solids 0.400 1.000 0.200 -0.400 0.600 0.800
General Total Organic Carbon -0.400 0.800 -0.400 0.400 0.000 1.000
General Total Petroleum Hydrocarbons NA NA NA NA NA NA
General Total Suspended Solids NA NA NA NA NA NA
General Turbidity 0.400 -0.200 0.200 0.400 0.800 -0.400
General Volatile Suspended Solids 0.800 1.000 0.632 0.800 1.000 1.000
Herbicides 2-4-5-TP-SILVEX NA NA NA NA NA NA
Herbicides 2-4-D NA NA NA NA NA NA
Herbicides Glyphosate NA NA NA NA NA NA
Metals Dissolved Aluminum NA NA NA NA NA NA
Metals Dissolved Antimony 0.000 0.800 -0.600 0.400 0.800
Metals Dissolved Arsenic 0.000 0.800 1.000 0.200 0.000 0.800
Metals Dissolved Barium -0.600 0.800 0.400 0.200 0.400 1.000
Metals Dissolved Beryllium NA NA NA NA NA NA
Metals Dissolved Cadmium NA NA NA NA NA NA
Metals Dissolved Chromium 1.000 0.800 -0.400 1.000 0.400 0.800
Metals Dissolved Chromium +6 NA NA NA NA NA NA
Metals Dissolved Copper -0.200 0.800 0.400 0.400 0.400 0.800
Metals Dissolved Iron NA NA NA NA NA NA
Metals Dissolved Lead NA NA NA NA NA NA
Metals Dissolved Mercury NA NA NA NA NA NA
Metals Dissolved Nickel 0.800 0.800 0.200 -0.105 1.000 0.800
Metals Dissolved Selenium 0.000 0.400 0.200 0.400 0.211
Metals Dissolved Silver NA NA NA NA NA NA
Metals Dissolved Thallium NA NA NA NA NA NA
Metals Dissolved Zinc -0.200 0.200 0.400 -0.800 0.400 0.800
Metals Aluminum 0.200 -0.200 NA 1.000 0.400 -0.200
Metals Antimony 0.400 0.600 NA 0.800 -0.400 0.400
Metals Arsenic 0.000 0.600 1.000 0.800 -0.200 -0.200
Metals Barium 0.400 -0.200 0.400 1.000 0.200 -0.200
Metals Beryllium NA NA NA NA NA NA
Metals Cadmium NA NA NA NA NA NA
Metals Chromium 0.800 -0.200 0.400 0.400 0.400 -0.200
Metals Chromium +6 NA NA NA NA NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code

 Ballona 
Creek @ 
Sawtelle

S01
Dry 

 Ballona 
Creek @ 
Sawtelle

S01
Wet 

 Malibu 
Creek @ 
Piuma

S02
Dry 

 Malibu 
Creek @ 
Piuma

S02
Wet 

 Los 
Angeles 
River @ 
Wardlow

S10
Dry 

 Los 
Angeles 
River @ 
Wardlow

S10
Wet 

Metals Copper 0.400 -0.200 0.800 0.800 0.400 -0.200
Metals Iron 0.200 -0.200 0.200 0.400 0.200 -0.200
Metals Lead 0.400 -0.200 -0.200 0.800 0.400 -0.200
Metals Mercury NA NA NA NA NA NA
Metals Nickel 0.800 0.800 0.200 0.000 0.800 -0.200
Metals Selenium 0.000 -0.200 0.400 0.200 0.400 0.211
Metals Silver NA NA NA NA NA NA
Metals Thallium NA NA NA NA NA NA
Metals Zinc 0.000 -0.200 1.000 0.800 -0.800 -0.200
Organophosphate Pesticides Atrazine NA NA NA NA NA NA
Organophosphate Pesticides Chlorpyrifos NA NA NA NA NA NA
Organophosphate Pesticides Cyanazine NA NA NA NA NA NA
Organophosphate Pesticides Diazinon NA NA NA NA NA NA
Organophosphate Pesticides Malathion NA NA NA NA NA NA
Organophosphate Pesticides Malathion NA NA NA NA NA NA
Organophosphate Pesticides Prometryn NA NA NA NA NA NA
Organophosphate Pesticides Simazine NA NA NA NA NA NA
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) NA NA NA NA NA NA
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) NA NA NA NA NA NA
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) NA NA NA NA NA NA
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) NA NA NA NA NA NA
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) NA NA NA NA NA NA
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) NA NA NA NA NA NA
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) NA NA NA NA NA NA
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol NA NA NA NA NA NA
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol NA NA NA NA NA NA
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol NA NA NA NA NA NA
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol NA NA NA NA NA NA
Semivolatile Organic Compounds (Acids) 2-Chlorophenol NA NA NA NA NA NA
Semivolatile Organic Compounds (Acids) 2-Nitrophenol NA NA NA NA NA NA
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol NA NA NA NA NA NA
Semivolatile Organic Compounds (Acids) 4-Nitrophenol NA NA NA NA NA NA
Semivolatile Organic Compounds (Acids) Pentachlorophenol NA NA NA NA NA NA
Semivolatile Organic Compounds (Acids) Phenol NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene NA NA NA NA NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code

 Ballona 
Creek @ 
Sawtelle

S01
Dry 

 Ballona 
Creek @ 
Sawtelle

S01
Wet 

 Malibu 
Creek @ 
Piuma

S02
Dry 

 Malibu 
Creek @ 
Piuma

S02
Wet 

 Los 
Angeles 
River @ 
Wardlow

S10
Dry 

 Los 
Angeles 
River @ 
Wardlow

S10
Wet 

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Anthracene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Benzidine NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Chrysene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Fluorene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Isophorone NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Naphthalene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine NA NA NA NA NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code

 Ballona 
Creek @ 
Sawtelle

S01
Dry 

 Ballona 
Creek @ 
Sawtelle

S01
Wet 

 Malibu 
Creek @ 
Piuma

S02
Dry 

 Malibu 
Creek @ 
Piuma

S02
Wet 

 Los 
Angeles 
River @ 
Wardlow

S10
Dry 

 Los 
Angeles 
River @ 
Wardlow

S10
Wet 

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene NA NA NA NA NA NA
Semivolatile Organic Compounds (Base/Neutral) Pyrene NA NA NA NA NA NA

NA = Number of analyses did not meet minimum detection requirements (greater than 50%)
Highlighted results are significantly correlated 
Negative results indicate a negative correlation (e.g., higher TSS results are correlated to lower nitrate results) and a positive result indicates a positive correlation
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Table 4‐7. TSS Correlation Results

Group Parameter Code
Bacteria Fecal Coliform
Bacteria Fecal Enterococcus
Bacteria Fecal Streptococcus
Bacteria Total Coliform
Chlorinated Pesticides 4-4'-DDD
Chlorinated Pesticides 4-4'-DDE
Chlorinated Pesticides 4-4'-DDT
Chlorinated Pesticides Aldrin
Chlorinated Pesticides alpha-BHC
Chlorinated Pesticides alpha-chlordane
Chlorinated Pesticides beta-BHC
Chlorinated Pesticides delta-BHC
Chlorinated Pesticides Dieldrin
Chlorinated Pesticides Endosulfan sulfate
Chlorinated Pesticides Endrin
Chlorinated Pesticides Endrin aldehyde
Chlorinated Pesticides Endrin ketone
Chlorinated Pesticides gamma-BHC (lindane)
Chlorinated Pesticides gamma-chlordane
Chlorinated Pesticides Heptachlor
Chlorinated Pesticides Heptachlor Epoxide
Chlorinated Pesticides Toxaphene
Conventionals Cyanide
Conventionals Dissolved Oxygen
Conventionals Oil and Grease
Conventionals pH
General Alkalinity as CaCO3
General Ammonia (NH3)
General Ammonia (NH3-N)
General BioChemical Oxygen Demand- Five-Day
General Chemical Oxygen Demand
General Chloride
General Dissolved Phosphorus
General Fluoride
General Hardness as CaCO3
General Kjeldahl-N
General Methyl Tertiary Butyl Ether (MTBE)
General Methylene Blue Active Substances (MBAS)
General Nitrate (NO3)

 Coyote 
Creek @ 
Spring

S13
Dry 

 Coyote 
Creek @ 
Spring

S13
Wet 

San Gabriel 
River @ 

SGR 
Parkway

S14
Dry 

San Gabriel 
River @ 

SGR 
Parkway

S14
Wet 

 Domiguez 
Channel @ 

Artesia
S28
Dry 

 Domiguez 
Channel @ 

Artesia
S28
Wet 

0.800 0.800 -0.738 0.400 0.000 0.632
-0.800 0.632 0.800 0.400 -0.200 1.000
-0.800 0.800 0.800 0.800 -0.316 1.000
0.400 0.400 0.400 0.400 -0.600 0.800

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

0.400 -0.800 0.200 -0.738 -0.200 -1.000
NA NA NA NA NA NA

0.000 1.000 -0.800 0.800 -0.400 0.400
-0.632 -0.258 -0.949 0.000 -0.200 0.775
0.632 0.800 -0.400 0.600 0.800 0.800
0.632 0.800 -0.400 0.600 0.949 0.800
0.200 0.400 0.600 0.000 -0.600 0.800
0.800 -0.400 -0.200 -0.400 -0.600 0.600
0.800 0.200 0.200 0.600 -0.800 1.000

0.400 -0.400 0.000 -0.400 0.200
-0.105 -0.400 -0.400 -0.400 0.800 0.800
-0.800 0.200 0.600 -0.400 -0.400 0.949
1.000 1.000 0.000 0.600 0.400 1.000

NA NA NA NA NA NA
NA NA NA NA NA NA

-1.000 -0.600 0.000 0.000 0.800 0.800
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Table 4‐7. TSS Correlation Results

Group Parameter Code
General Nitrate-N
General Nitrite-N
General Phosphorus- Total (as P)
General Specific Conductance
General Sulfate
General Total Dissolved Solids
General Total Organic Carbon
General Total Petroleum Hydrocarbons
General Total Suspended Solids
General Turbidity
General Volatile Suspended Solids
Herbicides 2-4-5-TP-SILVEX
Herbicides 2-4-D
Herbicides Glyphosate
Metals Dissolved Aluminum
Metals Dissolved Antimony
Metals Dissolved Arsenic
Metals Dissolved Barium
Metals Dissolved Beryllium
Metals Dissolved Cadmium
Metals Dissolved Chromium
Metals Dissolved Chromium +6
Metals Dissolved Copper
Metals Dissolved Iron
Metals Dissolved Lead
Metals Dissolved Mercury
Metals Dissolved Nickel
Metals Dissolved Selenium
Metals Dissolved Silver
Metals Dissolved Thallium
Metals Dissolved Zinc
Metals Aluminum
Metals Antimony
Metals Arsenic
Metals Barium
Metals Beryllium
Metals Cadmium
Metals Chromium
Metals Chromium +6

 Coyote 
Creek @ 
Spring

S13
Dry 

 Coyote 
Creek @ 
Spring

S13
Wet 

San Gabriel 
River @ 

SGR 
Parkway

S14
Dry 

San Gabriel 
River @ 

SGR 
Parkway

S14
Wet 

 Domiguez 
Channel @ 

Artesia
S28
Dry 

 Domiguez 
Channel @ 

Artesia
S28
Wet 

-1.000 -0.600 0.000 0.000 0.800 0.800
NA NA NA NA NA NA

0.400 0.000 0.000 -0.200 0.200
0.400 0.200 0.400 0.000 -0.400 1.000
0.400 0.400 -0.800 0.000 -0.800 1.000
0.400 0.200 0.200 0.000 -0.400 1.000
0.400 0.400 0.400 -0.400 -0.800 0.600

NA NA NA NA NA NA
NA NA NA NA NA NA

1.000 -0.200 -0.600 0.400 0.400 -0.400
1.000 0.800 0.800 0.800 0.400 1.000

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

1.000 0.200 -0.200 -0.400 0.211 0.800
0.400 0.800 -0.200 0.600 0.400 0.400
0.738 0.400 0.200 -0.400 0.000 1.000

NA NA NA NA NA NA
NA NA NA NA NA NA

0.200 0.400 -0.200 -0.400 -0.400 1.000
NA NA NA NA NA NA

0.800 0.400 0.000 -0.800 0.800 0.800
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

0.200 0.400 -1.000 0.400 0.200 0.800
-0.400 0.738 0.000 0.949 -0.400 NA

NA NA NA NA NA NA
NA NA NA NA NA NA

0.400 0.000 0.600 -0.200 -0.400 0.400
1.000 -0.200 0.000 0.400 0.800 -0.200
0.800 -0.800 0.200 0.000 -0.800 0.600
0.400 -0.200 -0.200 0.400 0.800 0.800
0.800 -0.200 0.200 0.200 0.600 -0.200

NA NA NA NA NA NA
NA NA NA NA NA NA

-0.800 -0.200 -0.400 0.400 -0.200 -0.200
NA NA NA NA NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code
Metals Copper
Metals Iron
Metals Lead
Metals Mercury
Metals Nickel
Metals Selenium
Metals Silver
Metals Thallium
Metals Zinc
Organophosphate Pesticides Atrazine
Organophosphate Pesticides Chlorpyrifos
Organophosphate Pesticides Cyanazine
Organophosphate Pesticides Diazinon
Organophosphate Pesticides Malathion
Organophosphate Pesticides Malathion
Organophosphate Pesticides Prometryn
Organophosphate Pesticides Simazine
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016)
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221)
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232)
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242)
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248)
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254)
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260)
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol
Semivolatile Organic Compounds (Acids) 2-Chlorophenol
Semivolatile Organic Compounds (Acids) 2-Nitrophenol
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol
Semivolatile Organic Compounds (Acids) 4-Nitrophenol
Semivolatile Organic Compounds (Acids) Pentachlorophenol
Semivolatile Organic Compounds (Acids) Phenol
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene

 Coyote 
Creek @ 
Spring

S13
Dry 

 Coyote 
Creek @ 
Spring

S13
Wet 

San Gabriel 
River @ 

SGR 
Parkway

S14
Dry 

San Gabriel 
River @ 

SGR 
Parkway

S14
Wet 

 Domiguez 
Channel @ 

Artesia
S28
Dry 

 Domiguez 
Channel @ 

Artesia
S28
Wet 

1.000 -0.400 1.000 0.200 0.800 -0.400
0.800 -0.400 0.400 0.400 0.800 -0.400
1.000 -0.200 0.000 0.400 0.800 -0.200

NA NA NA NA NA NA
0.316 -0.200 -0.800 0.800 0.800 0.738

-0.400 0.738 0.000 0.800 -0.400 NA
NA NA NA NA NA NA
NA NA NA NA NA NA

0.800 -0.200 0.800 0.200 1.000 -0.400
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene
Semivolatile Organic Compounds (Base/Neutral) Anthracene
Semivolatile Organic Compounds (Base/Neutral) Benzidine
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate
Semivolatile Organic Compounds (Base/Neutral) Chrysene
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene
Semivolatile Organic Compounds (Base/Neutral) Fluorene
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene
Semivolatile Organic Compounds (Base/Neutral) Isophorone
Semivolatile Organic Compounds (Base/Neutral) Naphthalene
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine

 Coyote 
Creek @ 
Spring

S13
Dry 

 Coyote 
Creek @ 
Spring

S13
Wet 

San Gabriel 
River @ 

SGR 
Parkway

S14
Dry 

San Gabriel 
River @ 

SGR 
Parkway

S14
Wet 

 Domiguez 
Channel @ 

Artesia
S28
Dry 

 Domiguez 
Channel @ 

Artesia
S28
Wet 

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene
Semivolatile Organic Compounds (Base/Neutral) Pyrene

NA = Number of analyses did not meet minimum detection requirements (greater than 50%)
Highlighted results are significantly correlated 
Negative results indicate a negative correlation (e.g., higher TSS results are correlated to lower nitrate res

 Coyote 
Creek @ 
Spring

S13
Dry 

 Coyote 
Creek @ 
Spring

S13
Wet 

San Gabriel 
River @ 

SGR 
Parkway

S14
Dry 

San Gabriel 
River @ 

SGR 
Parkway

S14
Wet 

 Domiguez 
Channel @ 

Artesia
S28
Dry 

 Domiguez 
Channel @ 

Artesia
S28
Wet 

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code
Bacteria Fecal Coliform
Bacteria Fecal Enterococcus
Bacteria Fecal Streptococcus
Bacteria Total Coliform
Chlorinated Pesticides 4-4'-DDD
Chlorinated Pesticides 4-4'-DDE
Chlorinated Pesticides 4-4'-DDT
Chlorinated Pesticides Aldrin
Chlorinated Pesticides alpha-BHC
Chlorinated Pesticides alpha-chlordane
Chlorinated Pesticides beta-BHC
Chlorinated Pesticides delta-BHC
Chlorinated Pesticides Dieldrin
Chlorinated Pesticides Endosulfan sulfate
Chlorinated Pesticides Endrin
Chlorinated Pesticides Endrin aldehyde
Chlorinated Pesticides Endrin ketone
Chlorinated Pesticides gamma-BHC (lindane)
Chlorinated Pesticides gamma-chlordane
Chlorinated Pesticides Heptachlor
Chlorinated Pesticides Heptachlor Epoxide
Chlorinated Pesticides Toxaphene
Conventionals Cyanide
Conventionals Dissolved Oxygen
Conventionals Oil and Grease
Conventionals pH
General Alkalinity as CaCO3
General Ammonia (NH3)
General Ammonia (NH3-N)
General BioChemical Oxygen Demand- Five-Day
General Chemical Oxygen Demand
General Chloride
General Dissolved Phosphorus
General Fluoride
General Hardness as CaCO3
General Kjeldahl-N
General Methyl Tertiary Butyl Ether (MTBE)
General Methylene Blue Active Substances (MBAS)
General Nitrate (NO3)

Santa Clara 
River
S29
Dry 

 Santa Clara 
River
S29
Wet 

 Project No. 
1232
TS19
Dry 

 Project No. 
1232
TS19
Wet 

 PD669
TS20
Dry 

 PD669
TS20
Wet 

0.400 0.800 0.200 -0.500 -0.316 -0.100
-0.800 0.800 0.949 0.224 0.800 0.359
-0.800 0.800 0.800 0.205 0.800 0.359
0.632 0.949 0.200 -0.821 0.949 -0.600

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

0.800 0.800 -0.800 -0.600 0.000 -0.821
NA NA NA NA NA NA

0.000 0.400 -1.000 -0.100 -0.600 -0.600
0.000 -0.800 0.949 0.205 0.800 -0.975

NA -0.400 0.600 1.000 -0.200 0.900
NA -0.400 0.738 1.000 -0.200 0.900
NA -0.400 0.600 0.700 0.000 0.400

-0.800 -1.000 0.800 0.400 -0.800 -0.300
0.000 -0.800 0.800 0.300 0.800 -0.900
0.000 0.400 0.800 -0.200 -0.211 0.359
0.000 -1.000 0.000 -0.600 0.000 -0.462
0.400 -1.000 0.400 0.359 0.800 -0.900
0.000 0.600 0.800 0.700 -1.000 0.700

NA NA NA NA NA NA
NA NA NA NA NA NA

0.800 -0.400 -0.400 -0.800 0.800 -0.500
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Table 4‐7. TSS Correlation Results

Group Parameter Code
General Nitrate-N
General Nitrite-N
General Phosphorus- Total (as P)
General Specific Conductance
General Sulfate
General Total Dissolved Solids
General Total Organic Carbon
General Total Petroleum Hydrocarbons
General Total Suspended Solids
General Turbidity
General Volatile Suspended Solids
Herbicides 2-4-5-TP-SILVEX
Herbicides 2-4-D
Herbicides Glyphosate
Metals Dissolved Aluminum
Metals Dissolved Antimony
Metals Dissolved Arsenic
Metals Dissolved Barium
Metals Dissolved Beryllium
Metals Dissolved Cadmium
Metals Dissolved Chromium
Metals Dissolved Chromium +6
Metals Dissolved Copper
Metals Dissolved Iron
Metals Dissolved Lead
Metals Dissolved Mercury
Metals Dissolved Nickel
Metals Dissolved Selenium
Metals Dissolved Silver
Metals Dissolved Thallium
Metals Dissolved Zinc
Metals Aluminum
Metals Antimony
Metals Arsenic
Metals Barium
Metals Beryllium
Metals Cadmium
Metals Chromium
Metals Chromium +6

Santa Clara 
River
S29
Dry 

 Santa Clara 
River
S29
Wet 

 Project No. 
1232
TS19
Dry 

 Project No. 
1232
TS19
Wet 

 PD669
TS20
Dry 

 PD669
TS20
Wet 

0.800 -0.400 NA -0.800 0.800 -0.500
NA NA NA NA NA NA

-0.316 -0.211 0.800 0.400 0.400 0.410
-0.316 -1.000 0.400 0.300 -0.400 -0.900
0.000 -0.800 0.200 0.300 0.400 -0.900

-0.200 -1.000 0.400 0.400 -0.400 -0.900
0.400 -0.400 -0.200 0.100 -0.600 0.300

NA NA NA NA NA NA
NA NA NA NA NA NA

0.400 0.000 0.600 0.700 -0.800 -0.100
0.800 0.800 0.800 1.000 0.800 1.000

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA -0.800 -0.400 0.100 -0.400 0.400

-0.400 -0.400 0.200 0.100 0.200 -0.700
-0.800 -0.200 0.400 0.700 0.200 -0.800

NA NA NA NA NA NA
NA NA NA NA NA NA
NA 0.000 -0.800 0.400 -0.200 0.000
NA NA NA NA NA NA

-0.632 -0.800 0.000 0.400 -0.800 0.300
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

-0.800 -0.400 0.400 0.300 -0.200 0.400
-0.400 NA 0.400 NA 0.400 -0.900

NA NA NA NA NA NA
NA NA NA NA NA NA

-0.400 -0.400 -0.800 0.300 0.400 0.800
NA 0.400 0.600 -0.100 -1.000 -0.100
NA -0.800 -0.400 0.400 -0.400 0.100

0.000 0.400 0.200 0.300 0.800 -0.900
0.400 0.400 0.200 0.100 0.200 0.000

NA NA NA NA NA NA
NA NA NA NA NA NA

0.000 0.800 -1.000 -0.300 0.200 0.000
NA NA NA NA NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code
Metals Copper
Metals Iron
Metals Lead
Metals Mercury
Metals Nickel
Metals Selenium
Metals Silver
Metals Thallium
Metals Zinc
Organophosphate Pesticides Atrazine
Organophosphate Pesticides Chlorpyrifos
Organophosphate Pesticides Cyanazine
Organophosphate Pesticides Diazinon
Organophosphate Pesticides Malathion
Organophosphate Pesticides Malathion
Organophosphate Pesticides Prometryn
Organophosphate Pesticides Simazine
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016)
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221)
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232)
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242)
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248)
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254)
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260)
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol
Semivolatile Organic Compounds (Acids) 2-Chlorophenol
Semivolatile Organic Compounds (Acids) 2-Nitrophenol
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol
Semivolatile Organic Compounds (Acids) 4-Nitrophenol
Semivolatile Organic Compounds (Acids) Pentachlorophenol
Semivolatile Organic Compounds (Acids) Phenol
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene

Santa Clara 
River
S29
Dry 

 Santa Clara 
River
S29
Wet 

 Project No. 
1232
TS19
Dry 

 Project No. 
1232
TS19
Wet 

 PD669
TS20
Dry 

 PD669
TS20
Wet 

0.000 0.400 0.600 -0.400 -0.400 0.300
0.949 0.400 0.600 -0.300 -0.200 -0.100
0.200 0.000 0.600 -0.300 -0.400 0.000

NA NA NA NA NA NA
0.800 0.400 0.400 0.700 -0.200 0.300
0.000 0.400 0.800 NA 0.800 -1.000

NA NA NA NA NA NA
NA NA NA NA NA NA

0.800 0.400 0.400 0.100 -0.200 -0.200
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene
Semivolatile Organic Compounds (Base/Neutral) Anthracene
Semivolatile Organic Compounds (Base/Neutral) Benzidine
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate
Semivolatile Organic Compounds (Base/Neutral) Chrysene
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene
Semivolatile Organic Compounds (Base/Neutral) Fluorene
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene
Semivolatile Organic Compounds (Base/Neutral) Isophorone
Semivolatile Organic Compounds (Base/Neutral) Naphthalene
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine

Santa Clara 
River
S29
Dry 

 Santa Clara 
River
S29
Wet 

 Project No. 
1232
TS19
Dry 

 Project No. 
1232
TS19
Wet 

 PD669
TS20
Dry 

 PD669
TS20
Wet 

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene
Semivolatile Organic Compounds (Base/Neutral) Pyrene

NA = Number of analyses did not meet minimum detection requirements (greater than 50%)
Highlighted results are significantly correlated 
Negative results indicate a negative correlation (e.g., higher TSS results are correlated to lower nitrate res

Santa Clara 
River
S29
Dry 

 Santa Clara 
River
S29
Wet 

 Project No. 
1232
TS19
Dry 

 Project No. 
1232
TS19
Wet 

 PD669
TS20
Dry 

 PD669
TS20
Wet 

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code
Bacteria Fecal Coliform
Bacteria Fecal Enterococcus
Bacteria Fecal Streptococcus
Bacteria Total Coliform
Chlorinated Pesticides 4-4'-DDD
Chlorinated Pesticides 4-4'-DDE
Chlorinated Pesticides 4-4'-DDT
Chlorinated Pesticides Aldrin
Chlorinated Pesticides alpha-BHC
Chlorinated Pesticides alpha-chlordane
Chlorinated Pesticides beta-BHC
Chlorinated Pesticides delta-BHC
Chlorinated Pesticides Dieldrin
Chlorinated Pesticides Endosulfan sulfate
Chlorinated Pesticides Endrin
Chlorinated Pesticides Endrin aldehyde
Chlorinated Pesticides Endrin ketone
Chlorinated Pesticides gamma-BHC (lindane)
Chlorinated Pesticides gamma-chlordane
Chlorinated Pesticides Heptachlor
Chlorinated Pesticides Heptachlor Epoxide
Chlorinated Pesticides Toxaphene
Conventionals Cyanide
Conventionals Dissolved Oxygen
Conventionals Oil and Grease
Conventionals pH
General Alkalinity as CaCO3
General Ammonia (NH3)
General Ammonia (NH3-N)
General BioChemical Oxygen Demand- Five-Day
General Chemical Oxygen Demand
General Chloride
General Dissolved Phosphorus
General Fluoride
General Hardness as CaCO3
General Kjeldahl-N
General Methyl Tertiary Butyl Ether (MTBE)
General Methylene Blue Active Substances (MBAS)
General Nitrate (NO3)

 Project 
Nos. 5246 & 

74
TS21
Dry 

 Project 
Nos. 5246 & 

74
TS21
Wet 

 PD 21 - 
Hollypark 

Drain
TS22
Dry 

 PD 21 - 
Hollypark 

Drain
TS22
Wet 

D D I 8
TS23
Dry

D D I 8
TS23
Wet

-0.200 -0.300 -0.211 0.000 -0.316 -0.821
0.200 -0.616 -0.800 -0.264 -0.316 0.300
0.316 -0.474 -0.632 -0.154 -0.316 0.300
0.400 -0.600 -0.800 0.000 -0.632 -0.667

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

-0.738 -0.900 -0.800 -0.300 -0.949 -0.462
NA NA NA NA NA NA

0.600 0.300 0.316 0.000 -0.949 0.200
0.632 -0.447 0.200 -0.369 0.816 0.000

-0.400 0.300 0.800 1.000 -0.316 1.000
-0.400 0.300 0.738 1.000 -0.316 1.000
0.000 0.100 0.800 0.700 0.316 0.700
0.800 0.100 0.600 0.600 0.632 0.400

-0.316 -0.300 0.600 -0.100 -0.632 0.975
-0.800 0.800 0.000 0.300 0.333 0.600
0.400 0.100 0.200 0.100 -0.632 0.051
0.200 -0.300 -1.000 0.154 -0.632 0.462

-0.400 0.200 0.800 0.900 0.949 0.800
NA NA NA NA NA NA
NA NA NA NA NA NA

0.200 -0.500 0.738 -0.400 -0.316 -0.600
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Table 4‐7. TSS Correlation Results

Group Parameter Code
General Nitrate-N
General Nitrite-N
General Phosphorus- Total (as P)
General Specific Conductance
General Sulfate
General Total Dissolved Solids
General Total Organic Carbon
General Total Petroleum Hydrocarbons
General Total Suspended Solids
General Turbidity
General Volatile Suspended Solids
Herbicides 2-4-5-TP-SILVEX
Herbicides 2-4-D
Herbicides Glyphosate
Metals Dissolved Aluminum
Metals Dissolved Antimony
Metals Dissolved Arsenic
Metals Dissolved Barium
Metals Dissolved Beryllium
Metals Dissolved Cadmium
Metals Dissolved Chromium
Metals Dissolved Chromium +6
Metals Dissolved Copper
Metals Dissolved Iron
Metals Dissolved Lead
Metals Dissolved Mercury
Metals Dissolved Nickel
Metals Dissolved Selenium
Metals Dissolved Silver
Metals Dissolved Thallium
Metals Dissolved Zinc
Metals Aluminum
Metals Antimony
Metals Arsenic
Metals Barium
Metals Beryllium
Metals Cadmium
Metals Chromium
Metals Chromium +6

 Project 
Nos. 5246 & 

74
TS21
Dry 

 Project 
Nos. 5246 & 

74
TS21
Wet 

 PD 21 - 
Hollypark 

Drain
TS22
Dry 

 PD 21 - 
Hollypark 

Drain
TS22
Wet 

D D I 8
TS23
Dry

D D I 8
TS23
Wet

NA -0.359 NA -0.400 NA -0.564
NA NA NA NA NA NA

-0.400 0.100 0.000 0.205 0.632 0.900
0.200 -0.300 -0.400 -0.100 -0.949 0.300
0.200 -0.100 -0.800 -0.100 -0.949 0.300
0.316 -0.300 -0.400 -0.100 -0.949 0.300
0.600 0.700 0.000 0.700 -0.316 0.400

NA NA NA NA NA NA
NA NA NA NA NA NA

0.600 0.000 0.800 -0.100 0.316 -0.100
1.000 0.900 0.800 1.000 0.949 0.900

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

0.400 0.500 0.600 0.400 -0.316 0.400
0.000 -0.100 0.400 0.000 -0.316 0.200
0.400 -0.500 -0.800 0.200 -0.949 0.900

NA NA NA NA NA NA
NA NA NA NA NA NA

0.200 -0.205 -0.200 0.400 0.632 0.462
NA NA NA NA NA NA

0.600 0.400 0.600 0.400 0.316 0.400
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

1.000 0.564 0.600 0.700 -0.316 0.700
-0.400 -0.400 -0.316

NA NA NA NA NA NA
NA NA NA NA NA NA

-0.400 0.900 -0.400 0.400 -0.949 0.800
0.800 -0.400 0.400 0.000 -0.632 -0.100
0.400 -0.200 0.600 0.600 -0.316 0.462
0.211 -0.600 0.400 -0.200 -0.316 0.400
0.400 -0.700 -0.400 0.000 -0.632 -0.200

NA NA NA NA NA NA
NA NA NA NA NA NA

0.200 -0.200 0.800 -0.100 -0.316 -0.200
NA NA NA NA NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code
Metals Copper
Metals Iron
Metals Lead
Metals Mercury
Metals Nickel
Metals Selenium
Metals Silver
Metals Thallium
Metals Zinc
Organophosphate Pesticides Atrazine
Organophosphate Pesticides Chlorpyrifos
Organophosphate Pesticides Cyanazine
Organophosphate Pesticides Diazinon
Organophosphate Pesticides Malathion
Organophosphate Pesticides Malathion
Organophosphate Pesticides Prometryn
Organophosphate Pesticides Simazine
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016)
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221)
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232)
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242)
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248)
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254)
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260)
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol
Semivolatile Organic Compounds (Acids) 2-Chlorophenol
Semivolatile Organic Compounds (Acids) 2-Nitrophenol
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol
Semivolatile Organic Compounds (Acids) 4-Nitrophenol
Semivolatile Organic Compounds (Acids) Pentachlorophenol
Semivolatile Organic Compounds (Acids) Phenol
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene

 Project 
Nos. 5246 & 

74
TS21
Dry 

 Project 
Nos. 5246 & 

74
TS21
Wet 

 PD 21 - 
Hollypark 

Drain
TS22
Dry 

 PD 21 - 
Hollypark 

Drain
TS22
Wet 

D D I 8
TS23
Dry

D D I 8
TS23
Wet

0.800 -0.200 0.800 0.200 0.316 0.600
0.800 -0.300 0.800 0.000 0.316 -0.200
0.800 -0.200 0.400 -0.200 0.316 -0.200

NA NA NA NA NA NA
0.600 -0.300 0.600 0.700 0.316 0.800

-0.400 NA -0.400 NA -0.316 NA
NA NA NA NA NA NA
NA NA NA NA NA NA

-0.400 -0.100 0.600 0.200 0.949 0.600
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene
Semivolatile Organic Compounds (Base/Neutral) Anthracene
Semivolatile Organic Compounds (Base/Neutral) Benzidine
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate
Semivolatile Organic Compounds (Base/Neutral) Chrysene
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene
Semivolatile Organic Compounds (Base/Neutral) Fluorene
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene
Semivolatile Organic Compounds (Base/Neutral) Isophorone
Semivolatile Organic Compounds (Base/Neutral) Naphthalene
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine

 Project 
Nos. 5246 & 

74
TS21
Dry 

 Project 
Nos. 5246 & 

74
TS21
Wet 

 PD 21 - 
Hollypark 

Drain
TS22
Dry 

 PD 21 - 
Hollypark 

Drain
TS22
Wet 

D D I 8
TS23
Dry

D D I 8
TS23
Wet

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene
Semivolatile Organic Compounds (Base/Neutral) Pyrene

NA = Number of analyses did not meet minimum detection requirements (greater than 50%)
Highlighted results are significantly correlated 
Negative results indicate a negative correlation (e.g., higher TSS results are correlated to lower nitrate res

 Project 
Nos. 5246 & 

74
TS21
Dry 

 Project 
Nos. 5246 & 

74
TS21
Wet 

 PD 21 - 
Hollypark 

Drain
TS22
Dry 

 PD 21 - 
Hollypark 

Drain
TS22
Wet 

D D I 8
TS23
Dry

D D I 8
TS23
Wet

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code
Bacteria Fecal Coliform
Bacteria Fecal Enterococcus
Bacteria Fecal Streptococcus
Bacteria Total Coliform
Chlorinated Pesticides 4-4'-DDD
Chlorinated Pesticides 4-4'-DDE
Chlorinated Pesticides 4-4'-DDT
Chlorinated Pesticides Aldrin
Chlorinated Pesticides alpha-BHC
Chlorinated Pesticides alpha-chlordane
Chlorinated Pesticides beta-BHC
Chlorinated Pesticides delta-BHC
Chlorinated Pesticides Dieldrin
Chlorinated Pesticides Endosulfan sulfate
Chlorinated Pesticides Endrin
Chlorinated Pesticides Endrin aldehyde
Chlorinated Pesticides Endrin ketone
Chlorinated Pesticides gamma-BHC (lindane)
Chlorinated Pesticides gamma-chlordane
Chlorinated Pesticides Heptachlor
Chlorinated Pesticides Heptachlor Epoxide
Chlorinated Pesticides Toxaphene
Conventionals Cyanide
Conventionals Dissolved Oxygen
Conventionals Oil and Grease
Conventionals pH
General Alkalinity as CaCO3
General Ammonia (NH3)
General Ammonia (NH3-N)
General BioChemical Oxygen Demand- Five-Day
General Chemical Oxygen Demand
General Chloride
General Dissolved Phosphorus
General Fluoride
General Hardness as CaCO3
General Kjeldahl-N
General Methyl Tertiary Butyl Ether (MTBE)
General Methylene Blue Active Substances (MBAS)
General Nitrate (NO3)

 Dominguez 
Channel @ 
116th Street

TS24
Dry 

 Dominguez 
Channel @ 116th 

Street
TS24
Wet 

1.000 -0.700
0.600 -0.300
0.600 -0.400

-0.200 -0.500
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

-1.000 -0.900
NA NA

0.800 -0.700
0.200 -0.600

-0.800 0.000
-0.800 0.000
-0.600 0.800
-0.632 0.700
0.200 0.300

-0.400 0.600
-0.400 0.205
-0.600 -0.300
-0.800 0.205

NA NA
NA NA

-0.800 0.600
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Table 4‐7. TSS Correlation Results

Group Parameter Code
General Nitrate-N
General Nitrite-N
General Phosphorus- Total (as P)
General Specific Conductance
General Sulfate
General Total Dissolved Solids
General Total Organic Carbon
General Total Petroleum Hydrocarbons
General Total Suspended Solids
General Turbidity
General Volatile Suspended Solids
Herbicides 2-4-5-TP-SILVEX
Herbicides 2-4-D
Herbicides Glyphosate
Metals Dissolved Aluminum
Metals Dissolved Antimony
Metals Dissolved Arsenic
Metals Dissolved Barium
Metals Dissolved Beryllium
Metals Dissolved Cadmium
Metals Dissolved Chromium
Metals Dissolved Chromium +6
Metals Dissolved Copper
Metals Dissolved Iron
Metals Dissolved Lead
Metals Dissolved Mercury
Metals Dissolved Nickel
Metals Dissolved Selenium
Metals Dissolved Silver
Metals Dissolved Thallium
Metals Dissolved Zinc
Metals Aluminum
Metals Antimony
Metals Arsenic
Metals Barium
Metals Beryllium
Metals Cadmium
Metals Chromium
Metals Chromium +6

 Dominguez 
Channel @ 
116th Street

TS24
Dry 

 Dominguez 
Channel @ 116th 

Street
TS24
Wet 

-0.800 0.600
NA NA

-0.800 0.700
-0.600 -0.300
-0.800 -0.300
-0.600 0.100
-1.000 0.700

NA NA
NA NA

-0.800 -0.300
1.000 1.000

NA NA
NA NA
NA NA
NA NA

-0.800 0.700
-0.800 -0.600
-0.600 0.300

NA NA
NA NA

-0.800 -0.600
NA NA

-0.800 0.700
NA NA
NA NA
NA NA

-0.800 0.700
-0.738

NA NA
NA NA

-0.800 0.900
0.600 -0.100

-0.800 0.900
-0.800 -0.900
-0.800 0.000

NA NA
NA NA

-0.400 -0.200
NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code
Metals Copper
Metals Iron
Metals Lead
Metals Mercury
Metals Nickel
Metals Selenium
Metals Silver
Metals Thallium
Metals Zinc
Organophosphate Pesticides Atrazine
Organophosphate Pesticides Chlorpyrifos
Organophosphate Pesticides Cyanazine
Organophosphate Pesticides Diazinon
Organophosphate Pesticides Malathion
Organophosphate Pesticides Malathion
Organophosphate Pesticides Prometryn
Organophosphate Pesticides Simazine
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016)
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221)
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232)
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242)
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248)
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254)
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260)
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol
Semivolatile Organic Compounds (Acids) 2-Chlorophenol
Semivolatile Organic Compounds (Acids) 2-Nitrophenol
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol
Semivolatile Organic Compounds (Acids) 4-Nitrophenol
Semivolatile Organic Compounds (Acids) Pentachlorophenol
Semivolatile Organic Compounds (Acids) Phenol
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene

 Dominguez 
Channel @ 
116th Street

TS24
Dry 

 Dominguez 
Channel @ 116th 

Street
TS24
Wet 

-0.400 0.700
0.800 -0.100
0.000 -0.200

NA NA
-0.800 0.900
-0.600 NA

NA NA
NA NA

-0.800 0.900
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene
Semivolatile Organic Compounds (Base/Neutral) Anthracene
Semivolatile Organic Compounds (Base/Neutral) Benzidine
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate
Semivolatile Organic Compounds (Base/Neutral) Chrysene
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene
Semivolatile Organic Compounds (Base/Neutral) Fluorene
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene
Semivolatile Organic Compounds (Base/Neutral) Isophorone
Semivolatile Organic Compounds (Base/Neutral) Naphthalene
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine

 Dominguez 
Channel @ 
116th Street

TS24
Dry 

 Dominguez 
Channel @ 116th 

Street
TS24
Wet 

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
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Table 4‐7. TSS Correlation Results

Group Parameter Code
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene
Semivolatile Organic Compounds (Base/Neutral) Pyrene

NA = Number of analyses did not meet minimum detection requirements (greater than 50%)
Highlighted results are significantly correlated 
Negative results indicate a negative correlation (e.g., higher TSS results are correlated to lower nitrate res

 Dominguez 
Channel @ 
116th Street

TS24
Dry 

 Dominguez 
Channel @ 116th 

Street
TS24
Wet 

NA NA
NA NA
NA NA
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2009-10 Event 13 (10/13/2009) 12,885,112     27,236           20,688,844   192,957         387,173        1,440,049     836               

2009-10 Event 15 (12/07/2009) 1,135,724      48,060           5,105,108     94,013            82,331           369,518        507               

2009-10 Event 16 (12/11/2009) 2,090,689      173,702        5,905,955     126,953         361,402        295,705        796               

2009-10 Event 19 (01/17/2010) 1,642,270      5,297,753     74,236,284   2,268,265     4,334,888     1,201,202     2,219            

2009-10 Event 21 (02/05/2010) 2,627,648      63,069           5,594,651     105,440         131,854        292,721        NS
2009-10 Event 22 (02/08/2010) 452,527         7,996             1,931,228     6,140              704,809        9,983             NS
2009-10 Event 24 (02/27/2010) 1,190,025      605,719        16,059,382   52,311            399,059        186,309        NS
2009-10 Event 26 (03/06/2010) 167,662         1,018             2,796,847     22,791            21,299           29,077           NS
2009-10 Event 30 (04/05/2010) 1,287,704      22,641           1,777,135     71,791            239,997        66,401           NS
2009-10 Event 32 (04/11/2010) 391,316         120,867        4,786,700     734,512         160,514        143,710        NS
NS=not sampled

Table 4-8.  Wet Weather Total Suspended Solids Loads at Mass Emissions Stations (pounds)

Dominguez 
Channel @ 

Artesia
S28

Santa Clara 
River
S29

WET WEATHER
Event Code

Ballona 
Creek @ 
Sawtelle

S01

Malibu Creek 
@ Piuma

S02

Los Angeles 
River @ 
Wardlow

S10

Coyote Creek 
@ Spring

S13

San Gabriel 
River @ SGR 

Parkway
S14
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Ballona Creek @ Sawtelle

S01

2009‐10Event02 Dry

07/14/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event12 Dry

09/15/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event14 Dry

12/01/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event28 Dry

03/23/2010

Flow Volumes Flow Volume cubic feet 28,399,842 28,399,842 28,399,842 28,399,842

Bacteria Fecal Coliform MPN 1.93E+13 6.43E+12 1.85E+12 6.43355E+11

Bacteria Fecal Enterococcus MPN 1.05E+12 1.85E+12 5.63E+13 80419396918

Bacteria Fecal Streptococcus MPN 1.05E+12 1.85E+12 8.85E+13 80419396918

Bacteria Total Coliform MPN 1.77E+15 2.41E+13 5.63E+13 6.43E+12

Chlorinated Pesticides 4‐4'‐DDD pound 0.009 0.010 0.010 0.010

Chlorinated Pesticides 4‐4'‐DDE pound 0.004 0.004 0.004 0.004

Chlorinated Pesticides 4‐4'‐DDT pound 0.009 0.009 0.009 0.009

Chlorinated Pesticides Aldrin pound 0.004 0.004 0.004 0.004

Chlorinated Pesticides Dieldrin pound 0.002 0.002 0.002 0.002

Chlorinated Pesticides Endosulfan sulfate pound 0.044 0.044 0.044 0.044

Chlorinated Pesticides Endrin pound 0.005 0.005 0.005 0.005

Chlorinated Pesticides Endrin aldehyde pound 0.009 0.009 0.009 0.009

Chlorinated Pesticides Endrin ketone pound 0.000 NS NS NS

Chlorinated Pesticides Heptachlor pound 0.003 0.003 0.003 0.003

Chlorinated Pesticides Heptachlor Epoxide pound 0.009 0.009 0.009 0.009

Chlorinated Pesticides Toxaphene pound 0.213 0.213 0.213 0.213

Chlorinated Pesticides alpha‐BHC pound 0.003 0.009 0.009 0.009

Chlorinated Pesticides alpha‐chlordane pound 0.035 0.029 0.029 0.029

Chlorinated Pesticides beta‐BHC pound 0.004 0.004 0.004 0.004

Chlorinated Pesticides delta‐BHC pound 0.004 0.004 0.004 0.004

Chlorinated Pesticides gamma‐BHC (lindane) pound 0.004 0.004 0.004 0.004

Chlorinated Pesticides gamma‐chlordane pound 0.035 0.029 0.029 0.029

Conventionals Cyanide pound 4.43 4.43 4.43 4.43

Conventionals Dissolved Oxygen pound 30848.91 26593.89 31558.08 32621.84

Conventionals Oil and Grease pound 0.00 354.59 0.00 1276.51

Conventionals pH NA NA NA NA

General Alkalinity as CaCO3 pound 439685.65 1772.93 462733.69 439685.65

General Ammonia pound 531.88 88.65 322.67 322.67

General BioChemical Oxygen Demand‐ Five‐Day pound 26239.31 5265.59 14396.16 16665.50

General Chemical Oxygen Demand pound 501738.06 116303.95 94851.54 234026.24

General Chloride pound 226934.53 189703.08 216296.97 207432.34

General Dissolved Phosphorus pound 44.32 655.98 390.04 177.29

General Fluoride pound 1046.03 648.89 1296.01 538.97

General Hardness as CaCO3 pound 762358.19 753493.56 718035.04 726899.67

General Kjeldahl‐N pound 8190.92 638.25 851.00 567.34

General Methyl Tertiary Butyl Ether (MTBE) pound 0.35 0.35 0.89 0.35

General Methylene Blue Active Substances (MBAS) pound 0.00 0.00 0.00 0.00

General NH3‐N pound 443.23 88.65 265.94 265.94

General Nitrate (NO3) pound 1914.76 8545.50 8350.48 6417.99

General Nitrate‐N pound 0.00 0.00 1879.30 1450.25

General Nitrite (NO2) pound NS NS NS NS

General Nitrite‐N pound 8.86 8.86 8.86 26.59

General Phosphorus‐ Total (as P) pound 780.09 673.71 425.50 212.75

General Specific Conductance NA NA NA NA

General Sulfate pound 347,493.50 304,943.28 296,078.65 374,087.39

General Total Dissolved Phosphate pound NS NS NS NS

General Total Dissolved Solids pound 1,397,065.71 1,301,327.70 1,425,432.52 1,361,607.19

General Total Organic Carbon pound 4,255.02 7,446.29 7,056.25 35,635.81

General Total Petroleum Hydrocarbons pound 354.59 354.59 1,329.69 1,329.69

General Total Phosphate pound NS NS NS NS

General Total Suspended Solids pound 476,917.10 49,641.93 58,506.56 63,825.34

General Turbidity NA NA NA NA

General Volatile Suspended Solids pound 143607.01 28366.82 7091.70 35458.52

Herbicides 2‐4‐5‐TP‐SILVEX pound 0.06 0.06 0.06 0.06

Herbicides 2‐4‐D pound 0.01 0.01 0.01 0.01

Herbicides Glyphosate pound 4.43 4.43 4.43 4.43

Metals Dissolved Aluminum pound 44.32 0.00 44.32 44.32
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Ballona Creek @ Sawtelle

S01

2009‐10Event02 Dry

07/14/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event12 Dry

09/15/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event14 Dry

12/01/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event28 Dry

03/23/2010

Metals Dissolved Antimony pound 1.28 0.99 1.30 0.18

Metals Dissolved Arsenic pound 4.70 4.49 7.13 4.10

Metals Dissolved Barium pound 95.03 98.40 100.35 85.28

Metals Dissolved Beryllium pound 0.09 0.09 0.09 0.09

Metals Dissolved Cadmium pound 0.09 0.09 0.09 0.09

Metals Dissolved Chromium pound 4.79 2.45 3.17 3.58

Metals Dissolved Chromium +6 pound 0.00 0.00 0.22 0.22

Metals Dissolved Copper pound 7.41 8.35 9.18 9.29

Metals Dissolved Iron pound 44.32 386.50 44.32 44.32

Metals Dissolved Lead pound 0.00 0.89 0.18 0.18

Metals Dissolved Mercury pound 0.09 0.09 0.09 0.09

Metals Dissolved Nickel pound 6.74 4.66 6.24 5.99

Metals Dissolved Selenium pound 6.70 6.52 12.27 5.83

Metals Dissolved Silver pound 0.09 0.09 0.09 0.09

Metals Dissolved Thallium pound 0.09 0.09 0.09 0.09

Metals Dissolved Zinc pound 18.08 30.49 42.55 53.37

Metals Aluminum pound 2588.47 471.60 404.23 241.12

Metals Antimony pound 1.76 1.26 1.57 1.02

Metals Arsenic pound 6.47 5.05 7.30 4.80

Metals Barium pound 179.07 123.40 124.10 111.34

Metals Beryllium pound 0.09 0.89 0.09 0.09

Metals Cadmium pound 0.09 0.09 0.54 0.09

Metals Chromium pound 6.99 2.66 6.36 3.85

Metals Chromium +6 pound 0.00 0.00 0.22 0.22

Metals Copper pound 40.25 21.81 23.40 18.97

Metals Iron pound 4343.67 1003.48 583.29 418.41

Metals Lead pound 9.41 3.01 2.00 2.07

Metals Mercury pound 0.09 0.09 0.09 0.09

Metals Nickel pound 12.30 6.77 8.49 8.00

Metals Selenium pound 7.36 7.00 12.30 6.42

Metals Silver pound 0.00 0.09 0.09 0.09

Metals Thallium pound 0.09 0.09 0.09 0.09

Metals Zinc pound 121.27 116.48 169.31 59.92

Organophosphate Pesticides Atrazine pound 0.62 0.59 0.59 0.59

Organophosphate Pesticides Chlorpyrifos pound 0.02 0.02 0.02 0.02

Organophosphate Pesticides Cyanazine pound 0.62 0.59 0.59 0.59

Organophosphate Pesticides Diazinon pound 0.00 0.00 0.00 0.00

Organophosphate Pesticides Malathion pound 0.35 0.59 0.59 0.29

Organophosphate Pesticides Prometryn pound 0.62 0.59 0.59 0.59

Organophosphate Pesticides Simazine pound 0.62 0.59 0.59 0.59

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound 0.06 0.06 0.06 0.06

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound 0.06 0.06 0.06 0.06

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound 0.06 0.06 0.06 0.06

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound 0.06 0.06 0.06 0.06

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound 0.06 0.06 0.06 0.06

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound 0.06 0.06 0.06 0.06

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound 0.06 0.06 0.06 0.06

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound 0.35 2.93 2.93 2.93

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound 0.35 0.29 0.29 0.29

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound 0.62 0.59 0.59 0.59

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound 0.89 0.89 0.89 0.89

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound 0.62 0.59 0.59 0.59

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound 0.89 0.89 0.89 0.89

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound 0.89 0.89 0.89 0.89

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound 0.89 0.89 0.89 0.89

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound 0.62 0.59 0.59 0.59

Semivolatile Organic Compounds (Acids) Phenol pound 0.35 0.29 0.29 0.29

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound 0.35 0.29 0.29 0.29
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Ballona Creek @ Sawtelle

S01

2009‐10Event02 Dry

07/14/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event12 Dry

09/15/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event14 Dry

12/01/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event28 Dry

03/23/2010

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound 0.03 1.48 1.48 1.48

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound 0.18 0.29 0.29 0.29

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound 0.35 0.29 0.29 0.29

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound 0.18 0.29 0.29 0.29

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound 0.18 0.29 0.29 0.29

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound 1.51 1.48 1.48 1.48

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound 1.51 1.48 1.48 1.48

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound NS 0.29 0.29 0.29

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound 3.01 2.95 2.95 2.95

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound 1.51 1.48 1.48 1.48

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound 0.89 0.89 0.89 0.89

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound 0.35 1.48 1.48 1.48

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound 0.04 1.48 1.48 1.48

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound 0.35 0.29 0.29 0.29

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound 0.62 0.59 0.59 0.59

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound 0.62 0.59 0.59 0.59

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound 1.51 1.48 1.48 1.48

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound 0.62 0.59 0.59 0.59

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound 0.62 0.59 0.59 0.59

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound 0.18 1.48 1.48 1.48

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound 1.51 1.48 1.48 1.48

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound 0.35 0.29 0.29 0.29

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound 0.62 0.59 0.59 0.59

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound 1.51 1.48 1.48 1.48

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound 0.09 2.95 2.95 2.95

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound 1.51 1.48 1.48 1.48

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound 0.04 0.03 0.03 0.03

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound 0.00 0.59 0.59 0.59

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound 0.62 0.59 0.59 0.59

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound 0.02 0.02 0.02 0.02

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound 0.04 0.03 0.03 0.03

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound 1.51 1.48 1.48 1.48

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound 0.35 0.29 0.29 0.29

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound 0.35 0.29 0.29 0.29

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound 0.35 0.29 0.29 0.29

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound 0.02 0.02 0.02 0.02

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound 0.35 0.29 0.29 0.29

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound 1.51 1.48 1.48 1.48

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound 1.51 1.48 1.48 1.48

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound 0.35 0.29 0.29 0.29

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound 0.06 0.06 0.06 0.06

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound 0.35 0.29 0.29 0.29

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound 0.02 0.02 0.02 0.02

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound 0.02 0.02 0.02 0.02

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound 3.01 NS NS NS

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound 3.01 NS NS NS

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Ballona Creek @ Sawtelle

S01

2009‐10Event13 Wet

10/13/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event15 Wet

12/07/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event16 Wet

12/11/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event19 Wet

01/17/2010

140,097,942 71,430,570 126,214,785 146,736,198

5.46E+14 2.85E+14 8.34E+15 2.07E+16

9.35E+15 2.85E+15 8.34E+15 9.93E+15

3.51E+16 2.85E+15 8.34E+15 1.24E+16

1.17E+16 2.28E+15 1.04E+16 3.72E+16

0.047 0.012 0.042 0.050

0.017 0.004 0.015 0.018

0.043 0.010 0.038 0.046

0.017 0.004 0.015 0.018

0.009 0.002 0.008 0.009

0.215 0.052 0.191 0.228

0.026 0.006 0.023 0.027

0.043 0.010 0.038 0.046

NS NS NS NS

0.013 0.003 0.011 0.014

0.043 0.010 0.038 0.046

1.031 0.251 0.919 1.095

0.043 0.010 0.038 0.046

0.142 0.035 0.126 0.151

0.021 0.005 0.019 0.023

0.021 0.005 0.019 0.023

0.017 0.004 0.015 0.018

0.142 0.035 0.126 0.151

21.48 18.82 38.29 273.71

78513.28 19869.95 88069.34 93974.31

6184.85 11085.34 0.00 6569.08

NA NA NA NA

712976.19 115036.54 313986.33 501804.59

21475.19 5291.68 2167.27 4954.18

336730.92 114827.39 63869.41 108572.26

1125299.77 292820.30 315517.97 276448.71

256843.23 47897.03 78879.49 121345.47

4982.24 1275.86 1301.89 912.37

2826.13 1307.23 1232.97 1633.15

10823493.97 271904.56 382910.16 547423.18

36078.31 12256.62 8883.52 15327.85

1.72 1.05 3.83 1.82

8160.57 1756.92 0.00 0.00

17781.45 4371.39 1792.02 4096.55

26027.93 2739.96 19451.84 27188.68

6013.05 31.37 4380.49 6140.26

NS NS NS NS

1718.01 2447.14 38.29 435.20

6442.56 2279.82 1914.55 1824.74

NA NA NA NA

306,665.66 60,028.16 104,917.38 145,067.14

NS NS NS NS

2,061,617.90 422,497.86 735,187.51 857,629.65

339,307.95 46,223.78 49,242.25 104,922.78

6,442.56 0.00 5,743.65 6,842.79

NS NS NS NS

12,885,111.87 1,135,724.43 2,090,689.47 1,642,269.55

NA NA NA NA

3350129.09 276087.71 735187.51 501804.59

0.29 0.07 0.26 0.31

0.06 0.02 0.06 0.07

21.48 5.23 19.15 22.81

1005.04 52.29 191.46 228.09
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Ballona Creek @ Sawtelle

S01

2009‐10Event13 Wet

10/13/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event15 Wet

12/07/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event16 Wet

12/11/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event19 Wet

01/17/2010

39.60 5.04 11.10 15.60

18.21 3.89 8.58 10.77

341.88 77.18 147.80 188.86

0.43 0.10 0.38 0.46

0.43 0.10 0.38 0.46

16.92 3.74 7.44 9.31

1.07 0.26 0.96 1.14

168.37 22.38 67.16 93.06

2808.95 775.97 191.46 228.09

20.01 5.71 10.03 9.67

0.43 0.10 0.38 0.46

93.63 13.28 14.78 22.90

2.15 0.52 1.91 2.28

0.43 0.10 0.38 0.46

0.43 0.10 0.38 0.46

690.64 84.71 428.86 533.74

3315.77 25098.88 25578.40 18429.91

41.06 10.96 25.04 30.75

21.90 13.09 16.69 22.17

344.46 713.23 618.02 666.94

0.43 0.10 0.38 0.46

0.43 6.59 3.73 3.62

17.70 49.36 69.54 71.99

1.07 0.26 0.96 1.14

236.23 462.24 363.76 415.13

3358.72 35765.91 47863.77 34031.47

22.76 170.04 256.55 260.03

0.43 0.10 0.38 0.46

96.21 61.49 65.78 71.44

13.23 3.07 1.91 17.43

0.43 7.53 2.36 0.46

0.43 0.10 0.38 0.46

1022.22 1485.02 2220.88 2372.17

2.86 0.70 2.55 3.04

0.09 0.02 0.08 0.09

2.86 0.70 2.55 3.04

0.01 0.00 0.01 0.01

2.88 0.70 1.26 1.51

2.88 0.70 2.57 3.06

2.88 0.70 2.57 3.06

0.28 0.07 0.25 0.30

0.28 0.07 0.25 0.30

0.28 0.07 0.25 0.30

0.28 0.07 0.25 0.30

0.28 0.07 0.25 0.30

0.28 0.07 0.25 0.30

0.28 0.07 0.25 0.30

14.17 3.45 12.64 15.05

1.42 0.35 1.26 1.51

2.88 0.70 2.57 3.06

4.30 1.05 3.83 4.56

2.88 0.70 2.57 3.06

4.30 1.05 3.83 4.56

4.30 1.05 3.83 4.56

4.30 1.05 3.83 4.56

2.88 0.70 2.57 3.06

1.42 0.35 1.26 1.51

1.42 0.35 1.26 1.51
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Ballona Creek @ Sawtelle

S01

2009‐10Event13 Wet

10/13/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event15 Wet

12/07/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event16 Wet

12/11/2009

Ballona Creek @ Sawtelle

S01

2009‐10Event19 Wet

01/17/2010

7.17 1.75 6.39 7.62

1.42 0.35 1.26 1.51

1.42 0.35 1.26 1.51

1.42 0.35 1.26 1.51

1.42 0.35 1.26 1.51

7.17 1.75 6.39 7.62

7.17 1.75 6.39 7.62

1.42 0.35 1.26 1.51

14.30 3.48 12.75 15.19

7.17 1.75 6.39 7.62

4.30 1.05 3.83 4.56

7.17 1.75 6.39 7.62

7.17 1.75 6.39 7.62

1.42 0.35 1.26 1.51

2.88 0.70 2.57 3.06

2.88 0.70 2.57 3.06

7.17 1.75 6.39 7.62

2.88 0.70 2.57 3.06

2.88 0.70 2.57 3.06

7.17 1.75 6.39 7.62

7.17 1.75 6.39 7.62

1.42 0.35 1.26 1.51

2.88 0.70 2.57 3.06

7.17 1.75 6.39 75.45

14.30 3.48 0.00 15.19

7.17 1.75 6.39 7.62

0.14 0.03 0.13 0.15

2.88 0.70 2.57 3.06

2.88 0.70 2.57 3.06

0.07 0.02 0.07 4.22

0.14 0.03 0.13 0.15

7.17 1.75 6.39 7.62

1.42 0.35 1.26 1.51

1.42 0.35 1.26 1.51

1.42 0.35 1.26 1.51

0.07 0.02 0.07 0.08

1.42 0.35 1.26 1.51

7.17 1.75 6.39 7.62

7.17 1.75 6.39 7.62

1.42 0.35 1.26 1.51

0.29 0.07 0.26 0.31

1.42 0.35 1.26 1.51

0.07 0.02 0.07 0.08

0.07 0.02 0.07 3.34

NS NS NS NS

NS NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Malibu Creek @ Piuma

S02

2009‐10Event02 Dry

07/14/2009

Malibu Creek @ Piuma

S02

2009‐10Event12 Dry

09/15/2009

Malibu Creek @ Piuma

S02

2009‐10Event14 Dry

12/01/2009

Malibu Creek @ Piuma

S02

2009‐10Event28 Dry

03/23/2010

12,104,964 12,104,964 12,104,964 12,104,964

1.17E+12 68554881721 68554881721 7.88381E+11

2.7422E+11 7.88381E+11 1.03E+12 2.7422E+11

2.7422E+11 7.88381E+11 1.71E+12 2.7422E+11

4.46E+12 1.03E+13 1.71E+14 8.23E+13

0.004 0.004 0.004 0.004

0.002 0.002 0.002 0.002

0.004 0.004 0.004 0.004

0.002 0.002 0.002 0.002

0.001 0.001 0.001 0.001

0.019 0.019 0.019 0.019

0.002 0.002 0.002 0.002

0.004 0.004 0.004 0.004

0.000 NS NS NS

0.001 0.001 0.001 0.001

0.004 0.004 0.004 0.004

0.091 0.091 0.091 0.091

0.001 0.004 0.004 0.004

0.015 0.012 0.012 0.012

0.002 0.002 0.002 0.002

0.002 0.002 0.002 0.002

0.002 0.002 0.002 0.002

0.015 0.012 0.012 0.012

1.89 1.89 9.07 1.89

7299.87 7556.80 8841.46 9823.85

151.14 151.14 544.09 544.09

NA NA NA NA

249374.55 755.68 176829.23 197232.60

37.78 118.64 100.51 503.28

377.84 1594.49 2138.58 377.84

195721.24 65215.22 43149.35 68464.65

111840.71 132244.08 102772.54 91437.34

120.91 316.63 437.54 506.31

98.99 147.36 536.53 160.96

831248.51 740566.85 630993.19 457186.68

340.06 299.25 211.59 3083.18

0.15 0.15 0.38 0.15

3.78 0.00 0.00 0.00

37.78 98.24 83.12 415.62

0.00 5478.68 15415.88 9143.73

0.00 1239.32 3476.13 2055.45

NS NS NS NS

3.78 3.78 3.78 11.34

143.58 317.39 439.81 521.42

NA NA NA NA

538,044.49 566,004.67 373,306.15 303,027.86

NS NS NS NS

1,512,872.28 1,413,122.46 1,012,611.82 733,010.05

2,569.31 3,657.49 3,423.23 13,526.68

151.14 151.14 566.76 566.76

NS NS NS NS

7,556.80 9,823.85 12,846.57 1,511.36

NA NA NA NA

2267.04 6045.44 2267.04 755.68

0.03 0.03 0.03 0.03

0.01 0.01 0.01 0.01

1.89 1.89 1.89 1.89

18.89 18.89 18.89 18.89
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Malibu Creek @ Piuma

S02

2009‐10Event02 Dry

07/14/2009

Malibu Creek @ Piuma

S02

2009‐10Event12 Dry

09/15/2009

Malibu Creek @ Piuma

S02

2009‐10Event14 Dry

12/01/2009

Malibu Creek @ Piuma

S02

2009‐10Event28 Dry

03/23/2010

0.00 0.00 0.08 0.08

1.59 1.61 2.58 1.41

35.21 39.75 29.17 18.67

0.04 0.04 0.04 0.04

0.04 0.00 0.34 0.04

0.45 0.38 0.81 0.83

0.09 0.09 0.09 0.09

1.23 1.41 1.94 1.81

18.89 18.89 18.89 18.89

0.08 0.08 0.08 0.08

0.04 0.04 0.04 0.04

8.01 6.35 6.05 4.45

3.32 2.01 7.19 2.43

0.04 0.04 0.04 0.04

0.04 0.04 0.04 0.04

3.88 15.79 33.33 16.40

0.00 0.00 18.89 92.19

0.00 0.00 0.08 0.08

1.74 1.78 2.70 1.59

36.95 45.64 34.38 24.64

0.04 0.38 0.04 0.04

0.04 0.00 0.38 0.04

1.63 0.38 2.52 0.87

0.09 0.09 0.09 0.09

5.76 6.37 6.03 5.62

119.40 106.55 173.81 133.76

0.45 0.50 0.57 0.65

0.04 0.04 0.04 0.04

8.69 7.93 7.71 5.62

3.49 2.44 7.22 2.83

0.04 0.04 0.04 0.04

0.04 0.04 0.04 0.04

20.18 36.42 77.84 19.95

0.26 0.25 0.25 0.25

0.01 0.01 0.01 0.01

0.26 0.25 0.25 0.25

0.00 0.00 0.00 0.00

0.15 0.25 0.25 0.12

0.26 0.25 0.25 0.25

0.26 0.25 0.25 0.25

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

0.15 1.25 1.25 1.25

0.15 0.12 0.12 0.12

0.26 0.25 0.25 0.25

0.38 0.38 0.38 0.38

0.26 0.25 0.25 0.25

0.38 0.38 0.38 0.38

0.38 0.38 0.38 0.38

0.38 0.38 0.38 0.38

0.26 0.25 0.25 0.25

0.15 0.12 0.12 0.12

0.15 0.12 0.12 0.12
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Malibu Creek @ Piuma

S02

2009‐10Event02 Dry

07/14/2009

Malibu Creek @ Piuma

S02

2009‐10Event12 Dry

09/15/2009

Malibu Creek @ Piuma

S02

2009‐10Event14 Dry

12/01/2009

Malibu Creek @ Piuma

S02

2009‐10Event28 Dry

03/23/2010

0.01 0.63 0.63 0.63

0.08 0.12 0.12 0.12

0.15 0.12 0.12 0.12

0.08 0.12 0.12 0.12

0.08 0.12 0.12 0.12

0.64 0.63 0.63 0.63

0.64 0.63 0.63 0.63

NS 0.12 0.12 0.12

1.28 1.26 1.26 1.26

0.64 0.63 0.63 0.63

0.38 0.38 0.38 0.38

0.15 0.63 0.63 0.63

0.02 0.63 0.63 0.63

0.15 0.12 0.12 0.12

0.26 0.25 0.25 0.25

0.26 0.25 0.25 0.25

0.64 0.63 0.63 0.63

0.26 0.25 0.25 0.25

0.26 0.25 0.25 0.25

0.08 0.63 0.63 0.63

0.64 0.63 0.63 0.63

0.15 0.12 0.12 0.12

0.26 0.25 0.25 0.25

0.64 0.63 0.63 0.63

0.04 1.26 1.26 1.26

0.64 0.63 0.63 0.63

0.02 0.01 0.01 0.01

0.26 0.25 0.25 0.25

0.26 0.25 0.25 0.25

0.01 0.01 0.01 0.01

0.02 0.01 0.01 0.01

0.64 0.63 0.63 0.63

0.15 0.12 0.12 0.12

0.15 0.12 0.12 0.12

0.15 0.12 0.12 0.12

0.01 0.01 0.01 0.01

0.15 0.12 0.12 0.12

0.64 0.63 0.63 0.63

0.64 0.63 0.63 0.63

0.15 0.12 0.12 0.12

0.03 0.03 0.03 0.03

0.15 0.12 0.12 0.12

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

1.28 NS NS NS

1.28 NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Malibu Creek @ Piuma

S02

2009‐10Event13 Wet

10/13/2009

Malibu Creek @ Piuma

S02

2009‐10Event15 Wet

12/07/2009

Malibu Creek @ Piuma

S02

2009‐10Event16 Wet

12/11/2009

Malibu Creek @ Piuma

S02

2009‐10Event19 Wet

01/17/2010

4,972,149 10,020,420 30,039,165 271,966,482

1.05E+14 36032705903 4.10E+14 8.93E+12

1.05E+14 5.40491E+11 2.46E+15 8.93E+13

1.86E+14 5.40491E+11 2.46E+15 8.93E+13

2.80E+14 5.40491E+11 1.97E+15 8.93E+13

0.001 0.002 0.010 0.083

0.001 0.001 0.004 0.030

0.001 0.002 0.009 0.076

0.001 0.001 0.004 0.030

0.000 0.000 0.002 0.015

0.006 0.010 0.045 0.378

0.001 0.001 0.005 0.045

0.001 0.002 0.009 0.076

NS NS NS NS

0.000 0.001 0.003 0.023

0.001 0.002 0.009 0.076

0.031 0.048 0.217 1.816

0.001 0.002 0.009 0.076

0.004 0.007 0.030 0.250

0.001 0.001 0.005 0.038

0.001 0.001 0.005 0.038

0.001 0.001 0.004 0.030

0.004 0.007 0.030 0.250

0.64 0.99 4.52 37.84

2505.23 3610.44 21350.83 177096.33

185.00 285.98 0.00 10898.24

NA NA NA NA

56528.28 87381.47 323881.18 2497512.29

77.85 52.83 90.47 5085.84

1718.97 2974.94 7255.66 69778.98

15956.39 31695.64 150722.36 703844.37

45993.46 68316.42 180577.33 1892054.77

53.96 31.78 506.63 4995.02

65.52 202.17 622.43 5222.07

254377.26 365413.44 1085635.24 8627769.74

421.39 317.75 1613.98 25126.49

0.05 0.20 0.90 3.03

1.28 0.00 0.00 0.00

64.24 43.69 90.47 4207.93

1081.75 4011.60 12919.06 106560.52

244.36 901.62 2913.12 24066.94

NS NS NS NS

1.28 1.99 9.05 75.68

128.47 194.62 741.85 5146.39

NA NA NA NA

205,557.38 278,031.96 651,381.14 6,781,124.29

NS NS NS NS

459,934.64 536,204.50 1,668,259.49 13,804,431.59

3,083.36 4,964.86 14,764.64 148,034.37

192.71 297.89 1,357.04 11,352.33

NS NS NS NS

27,236.35 48,059.81 173,701.64 5,297,753.35

NA NA NA NA

5909.77 8738.15 34378.45 575184.65

0.01 0.01 0.06 0.51

0.00 0.00 0.01 0.11

0.64 0.99 4.52 37.84

39.83 9.93 45.23 378.41
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Malibu Creek @ Piuma

S02

2009‐10Event13 Wet

10/13/2009

Malibu Creek @ Piuma

S02

2009‐10Event15 Wet

12/07/2009

Malibu Creek @ Piuma

S02

2009‐10Event16 Wet

12/11/2009

Malibu Creek @ Piuma

S02

2009‐10Event19 Wet

01/17/2010

0.20 0.21 1.01 8.19

0.90 0.87 3.26 29.97

10.64 14.93 41.07 401.12

0.01 0.02 0.09 0.76

0.08 0.02 0.09 5.57

0.38 0.63 1.37 26.03

0.03 0.05 0.23 1.89

1.25 1.11 5.01 44.80

6.42 9.93 45.23 378.41

0.20 0.04 0.18 1.51

0.01 0.02 0.09 0.76

3.98 3.79 14.62 122.30

3.21 2.42 6.97 75.53

0.01 0.02 0.09 0.76

0.01 0.02 0.09 0.76

6.09 7.43 66.04 292.13

457.37 1092.27 3166.44 60999.85

0.27 0.50 1.41 17.41

0.91 1.39 4.09 62.21

18.11 33.01 80.16 1503.05

0.01 0.02 0.09 0.76

0.40 0.50 1.49 42.68

0.87 1.64 14.02 161.96

0.03 0.05 0.23 1.89

3.78 9.02 24.61 246.72

673.20 1537.12 8757.46 138952.50

0.68 4.65 4.47 95.66

0.01 0.02 0.09 0.76

5.63 6.67 33.65 325.43

3.88 2.76 7.26 99.14

0.01 0.02 0.09 0.76

0.01 0.02 0.09 0.76

14.75 33.76 75.63 1074.69

0.09 0.13 0.60 5.05

0.00 0.00 0.02 0.15

0.09 0.13 0.60 5.05

0.00 0.00 0.00 0.02

0.09 0.13 0.30 2.50

0.09 0.13 0.61 5.07

0.09 0.13 0.61 5.07

0.01 0.01 0.06 0.49

0.01 0.01 0.06 0.49

0.01 0.01 0.06 0.49

0.01 0.01 0.06 0.49

0.01 0.01 0.06 0.49

0.01 0.01 0.06 0.49

0.01 0.01 0.06 0.49

0.42 0.66 2.99 24.98

0.04 0.07 0.30 2.50

0.09 0.13 0.61 5.07

0.13 0.20 0.90 7.57

0.09 0.13 0.61 5.07

0.13 0.20 0.90 7.57

0.13 0.20 0.90 7.57

0.13 0.20 0.90 7.57

0.09 0.13 0.61 5.07

0.04 0.07 0.30 2.50

0.04 0.07 0.30 2.50
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Malibu Creek @ Piuma

S02

2009‐10Event13 Wet

10/13/2009

Malibu Creek @ Piuma

S02

2009‐10Event15 Wet

12/07/2009

Malibu Creek @ Piuma

S02

2009‐10Event16 Wet

12/11/2009

Malibu Creek @ Piuma

S02

2009‐10Event19 Wet

01/17/2010

0.21 0.33 1.51 12.64

0.04 0.07 0.30 2.50

0.04 0.07 0.30 2.50

0.04 0.07 0.30 2.50

0.04 0.07 0.30 2.50

0.21 0.33 1.51 12.64

0.21 0.33 1.51 12.64

0.04 0.07 0.30 2.50

0.43 0.66 3.01 25.20

0.21 0.33 1.51 12.64

0.13 0.20 0.90 7.57

0.21 0.33 1.51 12.64

0.21 0.33 1.51 12.64

0.04 0.07 0.30 2.50

0.09 0.13 0.61 5.07

0.09 0.13 0.61 5.07

0.21 0.33 1.51 12.64

0.09 0.13 0.61 5.07

0.09 0.13 0.61 5.07

0.21 0.33 1.51 12.64

0.21 0.33 1.51 12.64

0.04 0.07 0.30 2.50

0.09 0.13 0.61 5.07

0.21 0.33 1.51 12.64

0.43 0.66 0.00 25.20

0.21 0.33 1.51 12.64

0.00 0.01 0.03 0.25

0.09 0.13 0.61 5.07

0.09 0.13 0.61 5.07

0.00 0.00 0.02 0.13

0.00 0.01 0.03 0.25

0.21 0.33 1.51 12.64

0.04 0.07 0.30 2.50

0.04 0.07 0.30 2.50

0.04 0.07 0.30 2.50

0.00 0.00 0.02 0.13

0.04 0.07 0.30 2.50

0.21 0.33 1.51 12.64

0.21 0.33 1.51 12.64

0.04 0.07 0.30 2.50

0.01 0.01 0.06 0.51

0.04 0.07 0.30 2.50

0.00 0.00 0.02 0.13

0.00 0.00 0.02 0.13

NS NS NS NS

NS NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Los Angeles River @ 

Wardlow

S10

2009‐10Event02 Dry

07/14/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event12 Dry

09/15/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event14 Dry

12/01/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event28 Dry

03/23/2010

608,078,016 608,078,016 608,078,016 608,078,016

3.44E+12 3.44E+12 5.17E+13 5.17E+13

3.44E+12 3.96E+13 2.24E+13 6.89E+12

3.44E+12 3.96E+13 2.24E+13 6.89E+12

3.44E+12 3.44E+12 4.13E+14 1.38E+14

0.190 0.209 0.209 0.209

0.076 0.076 0.076 0.076

0.190 0.190 0.190 0.190

0.076 0.076 0.076 0.076

0.038 0.038 0.038 0.038

0.949 0.949 0.949 0.949

0.114 0.114 0.114 0.114

0.190 0.190 0.190 0.190

0.000 NS NS NS

0.057 0.057 0.057 0.057

0.190 0.190 0.190 0.190

4.555 4.555 4.555 4.555

0.057 0.190 0.190 0.190

0.759 0.626 0.626 0.626

0.095 0.095 0.095 0.095

0.095 0.095 0.095 0.095

0.076 0.076 0.076 0.076

0.759 0.626 0.626 0.626

227.76 94.90 1024.94 379.61

387198.95 816154.64 588390.55 660515.85

7592.14 7592.14 27331.69 27331.69

NA NA NA NA

5732062.81 5732062.81 7819900.26 6263512.35

6073.71 8275.43 17006.39 8730.96

926240.61 1195761.45 819950.71 911056.34

8882799.33 2706596.55 2448463.92 2399115.03

4972849.20 5656141.45 4327517.62 4479360.34

9490.17 7212.53 14804.67 2277.64

16323.09 19246.07 33860.93 18183.17

9869777.03 9679973.63 11388204.27 11008597.46

234597.01 60737.09 75162.15 40997.54

7.59 7.59 18.98 7.59

0.00 0.00 0.00 0.00

4934.89 6832.92 14045.45 7212.53

40617.93 208404.14 595982.69 89207.60

0.00 47071.24 134760.42 20119.16

NS NS NS NS

569.41 6453.32 1905.63 2907.79

18980.34 7971.74 19739.55 2657.25

NA NA NA NA

5,656,141.45 6,377,394.39 5,086,731.24 7,478,254.13

NS NS NS NS

26,192,869.81 25,205,892.11 26,420,633.90 25,129,970.75

531,449.53 413,771.42 297,611.74 789,582.16

7,592.14 7,592.14 28,470.51 28,470.51

NS NS NS NS

5,124,691.92 531,449.53 4,175,674.90 1,442,505.87

NA NA NA NA

2505404.94 417567.49 1480466.55 569410.21

1.33 1.27 1.27 1.27

0.28 0.28 0.28 0.28

94.90 94.90 94.90 94.90

949.02 949.02 949.02 949.02
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Los Angeles River @ 

Wardlow

S10

2009‐10Event02 Dry

07/14/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event12 Dry

09/15/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event14 Dry

12/01/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event28 Dry

03/23/2010

31.13 3.80 35.38 33.67

85.41 91.11 163.61 81.24

1453.89 18.98 1715.82 1563.98

1.90 1.90 1.90 1.90

1.90 1.90 26.15 10.44

58.46 9.49 77.82 59.60

14.05 4.75 4.75 4.75

234.22 9.49 199.29 255.10

949.02 949.02 949.02 949.02

20.88 3.80 48.21 3.80

1.90 1.90 1.90 1.90

275.97 9.49 182.59 170.82

98.70 9.49 221.69 101.36

1.90 1.90 1.90 1.90

1.90 1.90 1.90 1.90

595.98 18.98 1503.24 1047.71

10704.91 949.02 45552.82 41756.75

31.13 35.99 39.86 42.90

90.35 97.18 163.61 97.56

1829.70 1693.05 2368.75 2395.32

1.90 1.90 1.90 1.90

1.90 0.00 29.72 12.91

61.12 30.63 114.26 80.10

4.75 4.75 4.75 4.75

523.86 398.59 466.92 633.94

21106.14 0.00 37163.51 44414.00

100.22 30.48 322.67 230.42

1.90 1.90 1.90 1.90

311.28 183.73 228.90 244.09

104.39 84.65 225.49 109.33

1.90 1.90 1.90 1.90

1.90 1.90 1.90 1.90

2509.20 4099.75 3617.65 2858.44

13.29 12.66 12.66 12.66

0.38 0.38 0.38 0.38

13.29 12.66 12.66 12.66

0.06 0.06 0.06 0.06

7.59 6.26 12.72 6.26

13.29 12.72 12.72 12.72

13.29 12.72 12.72 12.72

1.23 1.23 1.23 1.23

1.23 1.23 1.23 1.23

1.23 1.23 1.23 1.23

1.23 1.23 1.23 1.23

1.23 1.23 1.23 1.23

1.23 1.23 1.23 1.23

1.23 1.23 1.23 1.23

7.59 62.64 62.64 62.64

7.59 6.26 6.26 6.26

13.29 12.72 12.72 12.72

18.98 18.98 18.98 18.98

13.29 12.72 12.72 12.72

18.98 18.98 18.98 18.98

18.98 18.98 18.98 18.98

18.98 18.98 18.98 18.98

13.29 12.72 12.72 12.72

7.59 6.26 6.26 6.26

7.59 6.26 6.26 6.26
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Los Angeles River @ 

Wardlow

S10

2009‐10Event02 Dry

07/14/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event12 Dry

09/15/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event14 Dry

12/01/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event28 Dry

03/23/2010

0.57 31.70 31.70 31.70

3.80 6.26 6.26 6.26

7.59 6.26 6.26 6.26

3.80 6.26 6.26 6.26

3.80 6.26 6.26 6.26

32.27 31.70 31.70 31.70

32.27 31.70 31.70 31.70

NS 6.26 6.26 6.26

64.53 63.20 63.20 63.20

32.27 31.70 31.70 31.70

18.98 18.98 18.98 18.98

7.59 31.70 31.70 31.70

0.76 31.70 31.70 31.70

7.59 6.26 6.26 6.26

13.29 12.72 12.72 12.72

13.29 12.72 12.72 12.72

32.27 31.70 31.70 31.70

13.29 12.72 12.72 12.72

13.29 12.72 12.72 12.72

3.80 31.70 31.70 31.70

32.27 31.70 31.70 31.70

7.59 6.26 6.26 6.26

13.29 12.72 12.72 12.72

32.27 31.70 31.70 375.81

1.90 63.20 63.20 63.20

32.27 31.70 31.70 31.70

0.76 0.63 0.63 0.63

13.29 12.72 12.72 12.72

13.29 12.72 12.72 12.72

0.38 0.32 0.32 0.32

0.76 0.63 0.63 0.63

32.27 31.70 31.70 31.70

7.59 6.26 6.26 6.26

7.59 6.26 6.26 6.26

7.59 6.26 6.26 6.26

0.38 0.32 0.32 0.32

7.59 6.26 6.26 6.26

32.27 31.70 31.70 31.70

32.27 31.70 31.70 31.70

7.59 6.26 6.26 6.26

1.33 1.27 1.27 1.27

7.59 6.26 6.26 6.26

0.38 0.32 0.32 0.32

0.38 0.32 0.32 0.32

64.53 NS NS NS

64.53 NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Los Angeles River @ 

Wardlow

S10

2009‐10Event13 Wet

10/13/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event15 Wet

12/07/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event16 Wet

12/11/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event19 Wet

01/17/2010

376,271,136 192,146,679 561,694,419 2,707,171,263

9.47E+16 1.19E+13 4.67E+16 1.84E+16

2.52E+17 6.75E+13 1.40E+17 2.14E+17

2.52E+17 6.75E+13 1.40E+17 2.14E+17

3.16E+17 2.60E+15 1.40E+17 3.83E+18

0.128 0.063 0.189 0.928

0.046 0.023 0.069 0.337

0.116 0.057 0.172 0.844

0.046 0.023 0.069 0.337

0.023 0.011 0.034 0.169

0.580 0.286 0.858 4.218

0.070 0.034 0.103 0.506

0.116 0.057 0.172 0.844

NS NS NS NS

0.035 0.017 0.052 0.253

0.116 0.057 0.172 0.844

2.783 1.374 4.120 20.246

0.116 0.057 0.172 0.844

0.383 0.189 0.567 2.784

0.058 0.029 0.086 0.422

0.058 0.029 0.086 0.422

0.046 0.023 0.069 0.337

0.383 0.189 0.567 2.784

57.98 686.79 240.36 1687.19

179287.85 104505.92 367405.37 1354812.19

16699.52 0.00 0.00 0.00

NA NA NA NA

1600370.20 389178.66 1407814.96 11641599.14

44300.10 9042.68 12498.65 75248.60

447639.78 282726.85 309375.92 1621387.94

1772004.11 914569.84 5287890.34 4943461.66

510262.96 129344.67 253406.69 1923394.64

9741.38 3777.32 8240.87 37118.14

5728.86 3159.21 3571.04 27669.89

2087439.39 686785.86 1716847.51 8435941.41

95094.46 21290.36 36740.54 337437.66

11.60 5.72 17.17 33.74

16235.64 5837.68 0.00 0.00

36646.16 7474.52 10335.42 62257.25

55201.18 52882.51 82065.31 563520.89

11596.89 11904.29 18541.95 127214.00

NS NS NS NS

115.97 57.23 171.68 843.59

26208.96 10645.18 26439.45 38805.33

NA NA NA NA

693,493.75 170,551.82 415,477.10 2,699,501.25

NS NS NS NS

4,360,428.95 1,213,321.69 3,021,651.62 14,509,819.22

568,247.39 214,048.26 213,232.46 1,636,572.63

17,395.33 8,584.82 0.00 0.00

NS NS NS NS

20,688,843.75 5,105,108.25 5,905,955.44 74,236,284.38

NA NA NA NA

3200740.40 904268.05 2403586.52 12822630.94

0.78 0.38 1.15 5.65

0.17 0.09 0.26 1.27

57.98 28.62 85.84 421.80

579.84 286.16 4875.85 4217.97
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Los Angeles River @ 

Wardlow

S10

2009‐10Event13 Wet

10/13/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event15 Wet

12/07/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event16 Wet

12/11/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event19 Wet

01/17/2010

61.00 19.12 43.95 194.03

45.92 16.25 35.37 254.77

626.23 259.83 624.93 3745.56

1.16 0.57 1.72 8.44

1.16 0.57 1.72 8.44

39.66 13.85 30.70 147.80

2.90 1.43 4.29 21.09

361.82 108.17 220.10 1022.44

5079.44 1785.64 4360.79 22102.17

61.00 32.05 49.79 332.38

1.16 0.57 1.72 8.44

182.07 45.79 73.14 0.00

28.53 2.86 8.58 286.82

1.16 0.57 1.72 8.44

1.16 0.57 1.72 8.44

1465.85 673.05 2001.84 7507.99

3154.35 154526.82 252376.58 1290699.04

62.62 59.06 88.59 499.41

46.62 44.87 91.34 550.02

709.73 2243.50 3742.73 25307.82

1.16 0.57 1.72 8.44

1.16 16.14 22.87 172.09

52.19 202.60 335.82 2412.68

2.90 1.43 4.29 21.09

498.67 943.19 1637.87 8300.97

7120.49 180853.61 346803.20 1923394.64

72.36 1117.17 1400.95 9009.59

1.16 0.57 1.72 8.44

203.41 234.65 384.57 2243.96

32.24 2.86 8.58 286.82

1.16 4.83 1.72 8.44

1.16 0.57 1.72 8.44

1493.68 5631.64 6352.34 48928.46

7.74 3.82 11.45 56.27

0.23 0.11 0.34 1.69

7.74 3.82 11.45 56.27

0.03 0.02 0.05 0.25

7.77 3.83 5.67 27.84

7.77 3.83 11.50 56.52

7.77 3.83 11.50 56.52

0.75 0.37 1.12 5.48

0.75 0.37 1.12 5.48

0.75 0.37 1.12 5.48

0.75 0.37 1.12 5.48

0.75 0.37 1.12 5.48

0.75 0.37 1.12 5.48

0.75 0.37 1.12 5.48

38.27 18.89 56.66 278.39

3.83 1.89 5.67 27.84

7.77 3.83 11.50 56.52

11.60 5.72 17.17 84.36

7.77 3.83 11.50 56.52

11.60 5.72 17.17 84.36

11.60 5.72 17.17 84.36

11.60 5.72 17.17 84.36

7.77 3.83 11.50 56.52

3.83 1.89 5.67 27.84

3.83 1.89 5.67 27.84
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Los Angeles River @ 

Wardlow

S10

2009‐10Event13 Wet

10/13/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event15 Wet

12/07/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event16 Wet

12/11/2009

Los Angeles River @ 

Wardlow

S10

2009‐10Event19 Wet

01/17/2010

19.37 9.56 28.67 140.88

3.83 1.89 5.67 27.84

3.83 1.89 5.67 27.84

3.83 1.89 5.67 27.84

3.83 1.89 5.67 27.84

19.37 9.56 28.67 140.88

19.37 9.56 28.67 140.88

3.83 1.89 5.67 27.84

38.62 19.06 57.17 280.92

19.37 9.56 28.67 140.88

11.60 5.72 17.17 84.36

19.37 9.56 28.67 140.88

19.37 9.56 28.67 140.88

3.83 1.89 5.67 27.84

7.77 3.83 11.50 56.52

7.77 3.83 11.50 56.52

19.37 9.56 28.67 140.88

7.77 3.83 11.50 56.52

7.77 3.83 11.50 56.52

19.37 9.56 28.67 140.88

19.37 9.56 28.67 140.88

3.83 1.89 5.67 27.84

7.77 3.83 11.50 56.52

19.37 9.56 28.67 1494.85

38.62 19.06 57.17 280.92

19.37 9.56 28.67 140.88

0.38 0.19 0.57 2.78

7.77 3.83 11.50 56.52

7.77 3.83 11.50 56.52

0.20 0.10 0.29 84.87

0.38 0.19 0.57 2.78

19.37 9.56 28.67 140.88

3.83 1.89 5.67 27.84

3.83 1.89 5.67 27.84

3.83 1.89 5.67 27.84

0.20 0.10 0.29 1.43

3.83 1.89 5.67 27.84

19.37 9.56 28.67 140.88

19.37 9.56 28.67 140.88

3.83 1.89 5.67 27.84

0.78 0.38 1.15 5.65

3.83 1.89 5.67 27.84

0.20 0.10 0.29 1.43

0.20 0.10 0.29 69.68

NS NS NS NS

NS NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Coyote Creek @ Spring

S13

2009‐10Event02 Dry

07/14/2009

Coyote Creek @ Spring

S13

2009‐10Event12 Dry

09/15/2009

Coyote Creek @ Spring

S13

2009‐10Event14 Dry

12/01/2009

Coyote Creek @ Spring

S13

2009‐10Event28 Dry

03/23/2010

61,878,924 61,878,924 61,878,924 61,878,924

1.58E+14 2.28E+13 5.26E+12 2.45E+13

7.00886E+11 4.03E+12 5.26E+12 1.40E+12

7.00886E+11 4.03E+12 5.26E+12 1.40E+12

8.76E+14 4.21E+13 5.26E+13 2.80E+14

0.019 0.021 0.021 0.021

0.008 0.008 0.008 0.008

0.019 0.019 0.019 0.019

0.008 0.008 0.008 0.008

0.004 0.004 0.004 0.004

0.097 0.097 0.097 0.097

0.012 0.012 0.012 0.012

0.019 0.019 0.019 0.019

0.000 NS NS NS

0.006 0.006 0.006 0.006

0.019 0.019 0.019 0.019

0.464 0.464 0.464 0.464

0.006 0.019 0.019 0.019

0.077 0.064 0.064 0.064

0.010 0.010 0.010 0.010

0.010 0.010 0.010 0.010

0.008 0.008 0.008 0.008

0.077 0.064 0.064 0.064

131.34 38.63 61.81 77.26

60261.79 77258.71 58716.62 69532.84

772.59 772.59 2781.31 2781.31

NA NA NA NA

1062307.23 849845.79 1116388.33 1062307.23

2124.61 467.42 467.42 513.77

56012.56 57171.44 46741.52 92710.45

1421560.22 288947.57 215551.79 451963.44

1012089.07 791901.75 749409.47 915515.69

193.15 96.57 96.57 96.57

4751.41 4287.86 4751.41 4558.26

1467915.45 1371342.06 1583803.51 1545174.16

12747.69 3553.90 2395.02 2935.83

0.77 0.77 1.93 0.77

0.00 0.00 0.00 0.00

1738.32 386.29 386.29 424.92

17344.58 31753.33 68373.96 48286.69

3901.56 7841.76 15451.74 10893.48

NS NS NS NS

231.78 224.05 19.31 513.77

424.92 96.57 96.57 96.57

NA NA NA NA

1,695,828.64 1,270,905.74 1,379,067.93 1,634,021.67

NS NS NS NS

4,929,105.56 4,171,970.22 4,828,669.24 4,867,298.59

43,264.88 37,624.99 18,155.80 81,121.64

772.59 772.59 2,897.20 2,897.20

NS NS NS NS

544,673.89 301,308.96 54,081.10 61,806.97

NA NA NA NA

146791.54 96573.38 7725.87 19314.68

0.14 0.13 0.13 0.13

0.03 0.03 0.03 0.03

9.66 9.66 9.66 9.66

96.57 96.57 96.57 96.57
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Coyote Creek @ Spring

S13

2009‐10Event02 Dry

07/14/2009

Coyote Creek @ Spring

S13

2009‐10Event12 Dry

09/15/2009

Coyote Creek @ Spring

S13

2009‐10Event14 Dry

12/01/2009

Coyote Creek @ Spring

S13

2009‐10Event28 Dry

03/23/2010

3.28 3.07 2.15 2.17

22.87 17.69 20.67 14.56

212.46 212.46 192.76 189.67

0.19 0.19 0.19 0.19

0.19 0.19 0.19 0.19

5.56 3.62 5.49 5.18

0.48 0.48 0.48 0.48

20.71 18.62 16.11 20.63

96.57 96.57 96.57 96.57

0.00 0.39 0.39 0.39

0.19 0.19 0.19 0.19

16.61 11.47 15.10 13.21

24.68 16.92 37.24 21.67

0.19 0.19 0.19 0.19

0.19 0.19 0.19 0.19

47.90 31.68 1.93 93.87

1170.47 722.37 96.57 641.25

3.59 3.38 2.56 2.49

23.41 19.04 20.86 15.80

283.54 287.40 230.23 238.73

0.19 0.19 0.19 0.19

0.19 0.19 0.19 0.19

7.76 3.73 16.53 8.27

0.48 0.48 0.48 0.48

54.08 52.15 35.23 43.65

2704.05 1610.84 455.83 96.57

8.38 5.83 0.39 4.52

0.19 0.19 0.19 0.19

21.75 17.46 18.39 17.46

25.07 17.31 37.74 23.49

0.19 0.19 0.19 0.19

0.19 0.19 0.19 0.19

180.01 276.59 148.72 156.84

1.35 1.29 1.29 1.29

0.04 0.04 0.04 0.04

1.35 1.29 1.29 1.29

0.01 0.01 0.01 0.01

0.77 0.64 1.29 0.64

1.35 1.29 1.29 1.29

1.35 1.29 1.29 1.29

0.13 0.13 0.13 0.13

0.13 0.13 0.13 0.13

0.13 0.13 0.13 0.13

0.13 0.13 0.13 0.13

0.13 0.13 0.13 0.13

0.13 0.13 0.13 0.13

0.13 0.13 0.13 0.13

0.77 6.37 6.37 6.37

0.77 0.64 0.64 0.64

1.35 1.29 1.29 1.29

1.93 1.93 1.93 1.93

1.35 1.29 1.29 1.29

1.93 1.93 1.93 1.93

1.93 1.93 1.93 1.93

1.93 1.93 1.93 1.93

1.35 1.29 1.29 1.29

0.77 0.64 0.64 0.64

0.77 0.64 0.64 0.64
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Coyote Creek @ Spring

S13

2009‐10Event02 Dry

07/14/2009

Coyote Creek @ Spring

S13

2009‐10Event12 Dry

09/15/2009

Coyote Creek @ Spring

S13

2009‐10Event14 Dry

12/01/2009

Coyote Creek @ Spring

S13

2009‐10Event28 Dry

03/23/2010

0.06 3.23 3.23 3.23

0.39 0.64 0.64 0.64

0.77 0.64 0.64 0.64

0.39 0.64 0.64 0.64

0.39 0.64 0.64 0.64

3.28 3.23 3.23 3.23

3.28 3.23 3.23 3.23

NS 0.64 0.64 0.64

6.57 6.43 6.43 6.43

3.28 3.23 3.23 3.23

1.93 1.93 1.93 1.93

0.77 3.23 3.23 3.23

0.08 3.23 3.23 3.23

0.77 0.64 0.64 0.64

1.35 1.29 1.29 1.29

1.35 1.29 1.29 1.29

3.28 3.23 3.23 3.23

1.35 1.29 1.29 1.29

1.35 1.29 1.29 1.29

0.39 3.23 3.23 3.23

3.28 3.23 3.23 3.23

0.77 0.64 0.64 0.64

1.35 1.29 1.29 1.29

3.28 3.23 3.23 3.23

0.19 6.43 6.43 6.43

3.28 3.23 3.23 3.23

0.08 0.06 0.06 0.06

1.35 1.29 1.29 1.29

1.35 1.29 1.29 1.29

0.04 0.03 0.03 0.03

0.08 0.06 0.06 0.06

3.28 3.23 3.23 3.23

0.77 0.64 0.64 0.64

0.77 0.64 0.64 0.64

0.77 0.64 0.64 0.64

0.04 0.03 0.03 0.03

0.77 0.64 0.64 0.64

3.28 3.23 3.23 3.23

3.28 3.23 3.23 3.23

0.77 0.64 0.64 0.64

0.14 0.13 0.13 0.13

0.77 0.64 0.64 0.64

0.04 0.03 0.03 0.03

0.04 0.03 0.03 0.03

6.57 NS NS NS

6.57 NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Coyote Creek @ Spring

S13

2009‐10Event13 Wet

10/13/2009

Coyote Creek @ Spring

S13

2009‐10Event15 Wet

12/07/2009

Coyote Creek @ Spring

S13

2009‐10Event16 Wet

12/11/2009

Coyote Creek @ Spring

S13

2009‐10Event19 Wet

01/17/2010

8,019,594 8,184,582 15,406,128 89,400,492

2.78E+15 6.95E+12 2.18E+14 2.10E+15

1.57E+15 5.33052E+11 1.05E+15 5.61E+15

1.57E+15 5.33052E+11 1.05E+15 7.02E+15

8.70E+15 2.09E+13 1.05E+15 3.74E+15

0.002 0.003 0.005 0.028

0.001 0.001 0.002 0.010

0.002 0.003 0.005 0.026

0.001 0.001 0.002 0.010

0.000 0.001 0.001 0.005

0.010 0.013 0.024 0.129

0.001 0.002 0.003 0.015

0.002 0.003 0.005 0.026

NS NS NS NS

0.001 0.001 0.001 0.008

0.002 0.003 0.005 0.026

0.046 0.061 0.115 0.619

0.002 0.003 0.005 0.026

0.006 0.008 0.016 0.085

0.001 0.001 0.002 0.013

0.001 0.001 0.002 0.013

0.001 0.001 0.002 0.010

0.006 0.008 0.016 0.085

11.51 10.22 4.81 12.89

2458.95 4046.66 10675.57 51551.47

276.20 367.88 0.00 0.00

NA NA NA NA

21098.66 28101.78 52896.98 211361.04

320.32 367.37 305.84 1948.65

11623.45 8686.01 9252.16 27734.69

24589.53 31014.15 275064.30 148983.75

8631.27 5211.60 14811.15 52066.99

107.41 132.84 115.41 567.07

68.67 128.25 176.96 1221.77

42197.33 30656.49 67323.43 206205.89

1626.52 1072.98 1231.06 10928.91

0.19 0.26 0.48 1.03

241.68 0.00 0.00 0.00

264.69 303.50 252.94 1608.41

1427.04 2130.63 3654.70 15207.68

306.89 480.80 824.23 3428.17

NS NS NS NS

34.53 2.55 4.81 25.78

299.22 194.16 259.68 670.17

NA NA NA NA

13,694.95 6,846.62 23,082.32 72,172.06

NS NS NS NS

69,817.40 48,028.50 121,182.17 360,860.30

6,905.02 7,919.59 8,415.43 36,962.41

287.71 383.21 721.32 3,866.36

NS NS NS NS

192,956.87 94,013.24 126,952.75 2,268,264.77

NA NA NA NA

42964.55 25036.13 33661.71 711410.31

0.01 0.02 0.03 0.17

0.00 0.00 0.01 0.04

0.96 1.28 2.40 12.89

9.59 12.77 24.04 128.88
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Coyote Creek @ Spring

S13

2009‐10Event13 Wet

10/13/2009

Coyote Creek @ Spring

S13

2009‐10Event15 Wet

12/07/2009

Coyote Creek @ Spring

S13

2009‐10Event16 Wet

12/11/2009

Coyote Creek @ Spring

S13

2009‐10Event19 Wet

01/17/2010

0.80 0.59 1.66 4.11

0.67 0.62 1.22 7.17

10.66 8.94 19.43 90.73

0.02 0.03 0.05 0.26

0.02 0.03 0.05 0.26

0.34 0.49 0.76 4.16

0.05 0.06 0.12 0.64

4.14 4.64 8.27 22.53

63.68 12.77 24.04 128.88

0.36 0.66 0.60 4.43

0.02 0.03 0.05 0.26

2.61 2.05 2.91 8.30

0.44 0.13 0.24 8.71

0.02 0.03 0.05 0.26

0.02 0.03 0.05 0.26

23.71 33.26 48.18 169.60

90.53 1093.41 1750.41 23095.06

0.82 1.67 2.95 13.20

0.69 1.43 2.05 15.31

12.24 40.21 57.22 541.29

0.02 0.03 0.05 0.26

0.02 0.28 0.30 4.45

0.55 3.35 4.88 51.35

0.05 0.06 0.12 0.64

8.29 25.34 34.33 196.93

92.07 1737.20 3500.82 35725.17

0.84 10.63 15.20 160.33

0.02 0.03 0.05 0.26

2.91 4.92 8.52 54.64

0.47 0.13 0.24 8.97

0.02 0.03 0.05 0.26

0.02 0.03 0.05 0.26

24.01 131.31 168.31 1330.03

0.13 0.17 0.32 1.72

0.00 0.01 0.01 0.05

0.13 0.17 0.32 1.72

0.00 0.00 0.00 0.01

0.13 0.17 0.16 0.85

0.13 0.17 0.32 1.73

0.13 0.17 0.32 1.73

0.01 0.02 0.03 0.17

0.01 0.02 0.03 0.17

0.01 0.02 0.03 0.17

0.01 0.02 0.03 0.17

0.01 0.02 0.03 0.17

0.01 0.02 0.03 0.17

0.01 0.02 0.03 0.17

0.63 0.84 1.59 8.51

0.06 0.08 0.16 0.85

0.13 0.17 0.32 1.73

0.19 0.26 0.48 2.58

0.13 0.17 0.32 1.73

0.19 0.26 0.48 2.58

0.19 0.26 0.48 2.58

0.19 0.26 0.48 2.58

0.13 0.17 0.32 1.73

0.06 0.08 0.16 0.85

0.06 0.08 0.16 0.85
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Coyote Creek @ Spring

S13

2009‐10Event13 Wet

10/13/2009

Coyote Creek @ Spring

S13

2009‐10Event15 Wet

12/07/2009

Coyote Creek @ Spring

S13

2009‐10Event16 Wet

12/11/2009

Coyote Creek @ Spring

S13

2009‐10Event19 Wet

01/17/2010

0.32 0.43 0.80 4.30

0.06 0.08 0.16 0.85

0.06 0.08 0.16 0.85

0.06 0.08 0.16 0.85

0.06 0.08 0.16 0.85

0.32 0.43 0.80 4.30

0.32 0.43 0.80 4.30

0.06 0.08 0.16 0.85

0.64 0.85 1.60 8.58

0.32 0.43 0.80 4.30

0.19 0.26 0.48 2.58

0.32 0.43 0.80 4.30

0.32 0.43 0.80 4.30

0.06 0.08 0.16 0.85

0.13 0.17 0.32 1.73

0.13 0.17 0.32 1.73

0.32 0.43 0.80 4.30

0.13 0.17 0.32 1.73

0.13 0.17 0.32 1.73

0.32 0.43 0.80 4.30

0.32 0.43 0.80 4.30

0.06 0.08 0.16 0.85

0.13 0.17 0.32 1.73

0.32 0.43 0.80 38.04

0.64 0.85 1.60 8.58

0.32 0.43 0.80 4.30

0.01 0.01 0.02 0.09

0.13 0.17 0.32 1.73

0.13 0.17 0.32 1.73

0.00 0.00 0.01 3.21

0.01 0.01 0.02 0.09

0.32 0.43 0.80 4.30

0.06 0.08 0.16 0.85

0.06 0.08 0.16 0.85

0.06 0.08 0.16 0.85

0.00 0.00 0.01 0.04

0.06 0.08 0.16 0.85

0.32 0.43 0.80 4.30

0.32 0.43 0.80 4.30

0.06 0.08 0.16 0.85

0.01 0.02 0.03 0.17

0.06 0.08 0.16 0.85

0.00 0.00 0.01 0.04

0.00 0.00 0.01 2.41

NS NS NS NS

NS NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event02 Dry

07/14/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event12 Dry

09/15/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event14 Dry

12/01/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event28 Dry

03/23/2010

128,544,840 22,861,980 71,837,334 21,781,008

2.91E+13 1.94E+12 4.68E+12 4.93E+12

7.27997E+11 5.18E+12 6.10E+12 61676946218

7.27997E+11 5.18E+12 6.10E+12 61676946218

8.01E+13 5.83E+13 6.10E+13 1.48E+14

0.040 0.008 0.025 0.007

0.016 0.003 0.009 0.003

0.040 0.007 0.022 0.007

0.016 0.003 0.009 0.003

0.008 0.001 0.004 0.001

0.201 0.036 0.112 0.034

0.024 0.004 0.013 0.004

0.040 0.007 0.022 0.007

0.000 NS NS NS

0.012 0.002 0.007 0.002

0.040 0.007 0.022 0.007

0.963 0.171 0.538 0.163

0.012 0.007 0.022 0.007

0.160 0.024 0.074 0.022

0.020 0.004 0.011 0.003

0.020 0.004 0.011 0.003

0.016 0.003 0.009 0.003

0.160 0.024 0.074 0.022

168.52 28.54 112.12 13.60

70537.20 14843.01 52918.42 16860.65

1604.94 285.44 3228.92 979.01

NA NA NA NA

1436423.07 215509.03 739961.02 224355.44

7382.73 829.21 3040.57 229.79

78000.18 36108.47 184766.02 8022.41

930866.34 120313.98 296432.87 78728.36

1107409.96 229781.15 506761.18 160448.13

1283.95 128.45 583.00 95.18

4734.58 448.14 1870.08 331.77

2086424.56 378211.22 1255691.43 27194.60

13160.52 1941.01 8700.15 788.64

1.60 0.29 2.24 0.27

0.00 0.00 0.00 0.00

6098.78 685.06 2511.38 190.36

195000.45 31541.39 121084.53 8389.53

44135.90 7121.79 27356.13 1890.02

NS NS NS NS

120.37 185.54 793.78 20.40

1444.45 142.72 852.08 108.78

NA NA NA NA

3,554,946.47 245,480.49 524,699.63 270,586.26

NS NS NS NS

5,569,148.64 1,007,611.77 2,995,720.97 911,019.07

49,753.20 11,117.98 29,777.83 24,339.17

1,604.94 285.44 3,363.46 1,019.80

NS NS NS NS

112,345.94 44,243.58 125,569.14 31,273.79

NA NA NA NA

24074.13 21408.18 17938.45 10877.84

0.28 0.05 0.15 0.05

0.06 0.01 0.03 0.01

20.06 3.57 11.21 3.40

200.62 35.68 112.12 33.99
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event02 Dry

07/14/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event12 Dry

09/15/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event14 Dry

12/01/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event28 Dry

03/23/2010

4.98 0.86 2.64 0.14

9.15 1.43 9.87 2.62

360.31 72.22 235.89 100.08

0.40 0.07 0.22 0.07

0.40 0.07 0.22 0.07

7.62 1.15 7.80 1.62

1.00 0.18 0.56 0.17

25.28 4.40 20.67 3.88

200.62 35.68 112.12 33.99

0.00 0.00 0.45 0.14

0.40 0.07 0.22 0.07

36.99 4.55 15.56 5.97

12.28 1.93 23.63 1.63

0.40 0.07 0.22 0.07

0.40 0.07 0.22 0.07

338.64 62.37 253.83 30.05

850.62 165.56 112.12 615.96

5.06 0.90 3.19 1.08

9.71 1.56 10.49 3.14

385.99 81.78 278.94 132.03

0.40 0.07 0.22 0.07

0.40 0.07 1.24 0.07

12.04 1.24 13.41 1.73

1.00 0.18 0.56 0.17

67.33 14.41 44.58 13.35

1604.94 365.37 1026.98 906.94

7.86 1.88 4.00 2.91

0.40 0.07 0.22 0.07

40.36 6.05 20.00 7.74

14.44 2.30 24.84 1.86

0.40 0.07 0.22 0.07

0.40 0.07 0.22 0.07

491.11 147.00 358.77 62.00

2.81 0.48 1.50 0.45

0.08 0.01 0.04 0.01

2.81 0.48 1.50 0.45

0.01 0.00 0.01 0.00

1.60 0.24 1.50 0.22

2.81 0.48 1.50 0.46

2.81 0.48 1.50 0.46

0.26 0.05 0.15 0.04

0.26 0.05 0.15 0.04

0.26 0.05 0.15 0.04

0.26 0.05 0.15 0.04

0.26 0.05 0.15 0.04

0.26 0.05 0.15 0.04

0.26 0.05 0.15 0.04

1.60 2.35 7.40 2.24

1.60 0.24 0.74 0.22

2.81 0.48 1.50 0.46

4.01 0.71 2.24 0.68

2.81 0.48 1.50 0.46

4.01 0.71 2.24 0.68

4.01 0.71 2.24 0.68

4.01 0.71 2.24 0.68

2.81 0.48 1.50 0.46

1.60 0.24 0.74 0.22

1.60 0.24 0.74 0.22
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event02 Dry

07/14/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event12 Dry

09/15/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event14 Dry

12/01/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event28 Dry

03/23/2010

0.12 1.19 3.74 1.14

0.80 0.24 0.74 0.22

1.60 0.24 0.74 0.22

0.80 0.24 0.74 0.22

0.80 0.24 0.74 0.22

6.82 1.19 3.74 1.14

6.82 1.19 3.74 1.14

NS 0.24 0.74 0.22

13.64 2.38 7.47 2.26

6.82 1.19 3.74 1.14

4.01 0.71 2.24 0.68

1.60 1.19 3.74 1.14

0.16 1.19 3.74 1.14

1.60 0.24 0.74 0.22

2.81 0.48 1.50 0.46

2.81 0.48 1.50 0.46

6.82 1.19 3.74 1.14

2.81 0.48 1.50 0.46

2.81 0.48 1.50 0.46

0.80 1.19 3.74 1.14

6.82 1.19 3.74 1.14

1.60 0.24 0.74 0.22

2.81 0.48 1.50 0.46

0.00 1.19 3.74 1.14

0.40 2.38 7.47 2.26

6.82 1.19 3.74 1.14

0.16 0.02 0.07 0.02

2.81 0.48 1.50 0.46

2.81 0.48 1.50 0.46

0.08 0.01 0.04 0.01

0.16 0.02 0.07 0.02

6.82 1.19 3.74 1.14

1.60 0.24 0.74 0.22

1.60 0.24 0.74 0.22

1.60 0.24 0.74 0.22

0.08 0.01 0.04 0.01

1.60 0.24 0.74 0.22

6.82 1.19 3.74 1.14

6.82 1.19 3.74 1.14

1.60 0.24 0.74 0.22

0.28 0.05 0.15 0.05

1.60 0.24 0.74 0.22

0.08 0.01 0.04 0.01

0.08 0.01 0.04 0.01

13.64 NS NS NS

13.64 NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event13 Wet

10/13/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event15 Wet

12/07/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event16 Wet

12/11/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event19 Wet

01/17/2010

24,611,024 23,137,443 49,480,003 173,597,386

3.48E+16 1.97E+12 1.26E+15 1.08E+14

1.12E+16 3.28E+12 2.24E+15 6.39E+15

1.12E+16 3.28E+12 2.24E+15 1.18E+16

1.67E+17 3.28E+13 2.24E+16 1.18E+16

0.008 0.008 0.017 0.060

0.003 0.003 0.006 0.022

0.008 0.007 0.015 0.054

0.003 0.003 0.006 0.022

0.002 0.001 0.003 0.011

0.038 0.036 0.077 0.271

0.005 0.004 0.009 0.033

0.008 0.007 0.015 0.054

NS NS NS NS

0.002 0.002 0.005 0.016

0.008 0.007 0.015 0.054

0.184 0.173 0.371 1.300

0.008 0.007 0.015 0.054

0.025 0.024 0.051 0.179

0.004 0.004 0.008 0.027

0.004 0.004 0.008 0.027

0.003 0.003 0.006 0.022

0.025 0.024 0.051 0.179

46.09 3.61 24.71 216.74

12921.13 16032.93 34286.83 107288.47

1106.21 1039.97 2224.01 7802.80

NA NA NA NA

147494.42 119885.91 126645.06 747768.15

2903.80 199.33 154.45 8745.64

50547.57 22532.77 23228.56 138716.41

110774.46 93597.67 605425.18 394474.79

82043.77 67453.88 70427.01 516935.37

599.20 418.88 216.22 1625.58

420.97 501.21 398.47 2633.44

245824.04 202217.20 247112.32 325116.59

8142.92 1386.63 2217.83 19073.51

0.77 0.72 1.54 2.17

891.11 0.00 0.00 0.00

2396.78 164.66 154.45 7228.43

20895.04 17910.67 14826.74 88648.46

4762.84 4029.90 3336.02 20048.86

NS NS NS NS

138.28 7.22 15.44 54.19

1321.30 447.77 617.78 2384.19

NA NA NA NA

103,092.46 89,986.65 101,007.16 643,730.84

NS NS NS NS

537,740.09 453,544.29 475,691.21 2,882,700.40

31,035.29 16,899.58 17,853.86 60,688.43

1,152.30 1,083.31 2,316.68 8,127.91

NS NS NS NS

387,172.87 82,331.29 361,401.77 4,334,887.82

NA NA NA NA

78356.41 17332.90 52511.37 498512.10

0.05 0.05 0.10 0.36

0.01 0.01 0.02 0.08

3.84 3.61 7.72 27.09

38.41 644.21 77.22 270.93
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event13 Wet

10/13/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event15 Wet

12/07/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event16 Wet

12/11/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event19 Wet

01/17/2010

2.77 1.56 2.20 7.27

2.73 2.18 0.31 18.53

48.40 70.05 63.32 330.54

0.08 0.07 0.15 0.54

0.08 0.07 0.15 0.54

2.67 2.89 2.08 10.78

0.19 0.18 0.39 1.35

12.15 16.76 13.99 42.16

204.34 740.98 77.22 1235.44

2.14 9.55 2.23 11.16

0.08 0.07 0.15 0.54

9.43 0.00 9.14 26.23

2.72 0.36 0.77 21.02

0.08 0.07 0.15 0.54

0.08 0.07 0.15 0.54

50.85 123.50 87.42 483.34

164.39 1646.63 7691.37 59929.82

2.86 2.20 3.83 14.85

2.83 2.85 5.50 34.57

54.23 89.84 177.30 1257.12

0.08 0.07 0.15 0.54

0.08 0.07 0.15 5.96

3.43 4.61 16.83 134.38

0.19 0.18 0.39 1.35

19.51 30.77 64.25 267.68

308.82 1834.40 14486.96 103278.70

2.72 12.39 27.95 187.48

0.08 0.07 0.15 0.54

10.46 8.54 23.07 127.88

3.10 1.86 0.77 25.25

0.54 0.07 0.15 0.54

0.08 0.07 0.15 0.54

64.38 129.85 252.98 1116.23

0.51 0.48 1.03 3.61

0.02 0.01 0.03 0.11

0.51 0.48 1.03 3.61

0.00 0.00 0.00 0.02

0.51 0.48 0.51 1.79

0.51 0.48 1.03 3.63

0.51 0.48 1.03 3.63

0.05 0.05 0.10 0.35

0.05 0.05 0.10 0.35

0.05 0.05 0.10 0.35

0.05 0.05 0.10 0.35

0.05 0.05 0.10 0.35

0.05 0.05 0.10 0.35

0.05 0.05 0.10 0.35

2.54 2.38 5.10 17.88

0.25 0.24 0.51 1.79

0.51 0.48 1.03 3.63

0.77 0.72 1.54 5.42

0.51 0.48 1.03 3.63

0.77 0.72 1.54 5.42

0.77 0.72 1.54 5.42

0.77 0.72 1.54 5.42

0.51 0.48 1.03 3.63

0.25 0.24 0.51 1.79

0.25 0.24 0.51 1.79
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event13 Wet

10/13/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event15 Wet

12/07/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event16 Wet

12/11/2009

San Gabriel River @ SGR 

Parkway

S14

2009‐10Event19 Wet

01/17/2010

1.28 1.21 2.58 9.05

0.25 0.24 0.51 1.79

0.25 0.24 0.51 1.79

0.25 0.24 0.51 1.79

0.25 0.24 0.51 1.79

1.28 1.21 2.58 9.05

1.28 1.21 2.58 9.05

0.25 0.24 0.51 1.79

2.56 2.40 5.14 18.04

1.28 1.21 2.58 9.05

0.77 0.72 1.54 5.42

1.28 1.21 2.58 9.05

1.28 1.21 2.58 9.05

0.25 0.24 0.51 1.79

0.51 0.48 1.03 3.63

0.51 0.48 1.03 3.63

1.28 1.21 2.58 9.05

0.51 0.48 1.03 3.63

0.51 0.48 1.03 3.63

1.28 1.21 2.58 9.05

1.28 1.21 2.58 9.05

0.25 0.24 0.51 1.79

0.51 0.48 1.03 3.63

1.28 1.21 2.58 9.05

2.56 2.40 0.00 18.04

1.28 1.21 2.58 9.05

0.03 0.02 0.05 0.18

0.51 0.48 1.03 3.63

0.51 0.48 1.03 3.63

0.01 0.01 0.03 0.09

0.03 0.02 0.05 0.18

1.28 1.21 2.58 9.05

0.25 0.24 0.51 1.79

0.25 0.24 0.51 1.79

0.25 0.24 0.51 1.79

0.01 0.01 0.03 0.09

0.25 0.24 0.51 1.79

1.28 1.21 2.58 9.05

1.28 1.21 2.58 9.05

0.25 0.24 0.51 1.79

0.05 0.05 0.10 0.36

0.25 0.24 0.51 1.79

0.01 0.01 0.03 0.09

0.01 0.01 0.03 0.09

NS NS NS NS

NS NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Dominguez Channel @ 

Artesia

S28

2009‐10Event02 Dry

07/14/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event12 Dry

09/15/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event14 Dry

12/01/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event28 Dry

03/23/2010

25,471,584 25,471,584 25,471,584 25,471,584

9.38E+13 9.38E+12 2.16E+12 3.61E+12

2.8851E+11 1.66E+12 9.37657E+11 5.77E+12

5.7702E+11 1.66E+12 1.66E+12 5.77E+12

6.49E+14 2.16E+13 1.73E+13 3.61E+13

0.008 0.009 0.009 0.009

0.003 0.003 0.003 0.003

0.008 0.008 0.008 0.008

0.003 0.003 0.003 0.003

0.002 0.002 0.002 0.002

0.040 0.040 0.040 0.040

0.005 0.005 0.005 0.005

0.008 0.008 0.008 0.008

0.000 NS NS NS

0.002 0.002 0.002 0.002

0.008 0.008 0.008 0.008

0.191 0.191 0.191 0.191

0.002 0.008 0.008 0.008

0.032 0.026 0.026 0.026

0.004 0.004 0.004 0.004

0.004 0.004 0.004 0.004

0.003 0.003 0.003 0.000

0.032 0.026 0.026 0.026

11.13 3.98 3.98 3.98

21784.68 24010.85 22420.73 28781.22

0.00 318.02 1144.89 1144.89

NA NA NA NA

349827.00 1590.12 372088.72 284631.97

79.51 461.14 346.65 173.32

24328.88 14040.78 11130.86 16696.29

521560.25 162192.52 98905.63 187634.48

300533.20 240108.53 232157.92 335515.90

254.42 365.73 190.81 1415.21

1273.69 1322.98 1372.28 591.53

461135.59 429333.14 620147.86 524740.50

4325.13 4007.11 1749.13 890.47

0.32 0.32 0.80 0.32

0.00 0.00 0.00 0.00

79.51 381.63 286.22 79.51

13722.76 21625.67 20989.62 14104.39

3100.74 4881.68 4738.57 3180.25

NS NS NS NS

7.95 7.95 7.95 23.85

397.53 508.84 477.04 1574.22

NA NA NA NA

158,376.22 133,570.31 200,355.46 243,288.78

NS NS NS NS

1,224,394.50 1,170,330.33 1,421,569.72 1,287,999.41

22,261.72 18,127.40 9,683.85 26,873.07

318.02 318.02 1,192.59 1,192.59

NS NS NS NS

101,767.85 243,288.78 111,308.59 39,753.07

NA NA NA NA

28622.21 92227.12 15901.23 17491.35

0.06 0.05 0.05 0.05

0.01 0.01 0.01 0.01

3.98 3.98 3.98 3.98

39.75 292.58 39.75 39.75

Page 31 of 78

RB-AR49702



Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Dominguez Channel @ 

Artesia

S28

2009‐10Event02 Dry

07/14/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event12 Dry

09/15/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event14 Dry

12/01/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event28 Dry

03/23/2010

4.37 3.58 2.62 2.62

4.48 4.17 5.25 2.75

109.24 110.35 145.02 113.38

0.08 0.08 0.08 0.08

0.08 0.08 0.54 0.08

2.94 2.16 2.83 2.56

0.00 0.00 0.20 0.20

25.60 33.07 20.67 17.97

39.75 454.78 39.75 39.75

1.00 3.55 0.16 0.16

0.08 0.08 0.08 0.08

8.22 6.96 7.03 5.02

3.55 2.37 9.51 3.74

0.08 0.08 0.08 0.08

0.08 0.08 0.08 0.08

24.96 56.93 62.01 67.42

2242.07 2337.48 733.05 373.68

4.45 0.16 3.05 3.10

4.52 5.18 5.77 3.04

133.57 166.96 174.91 154.72

0.08 0.80 0.08 0.08

0.08 0.08 0.59 0.08

3.20 0.40 5.26 2.96

0.00 0.00 0.20 0.20

46.43 72.99 37.05 33.39

2544.20 3736.79 1537.65 448.41

5.55 13.75 3.86 3.59

0.08 0.08 0.08 0.08

10.14 11.70 8.92 6.79

4.10 2.78 10.53 4.28

0.08 0.00 0.08 0.08

0.08 0.08 0.08 0.08

100.18 195.59 143.11 71.40

0.56 0.53 0.53 0.53

0.02 0.02 0.02 0.02

0.56 0.53 0.53 0.53

0.00 0.00 0.00 0.00

0.32 0.53 0.53 0.26

0.56 0.53 0.53 0.53

0.56 0.53 0.53 0.53

0.05 0.05 0.05 0.05

0.05 0.05 0.05 0.05

0.05 0.05 0.05 0.05

0.05 0.05 0.05 0.05

0.05 0.05 0.05 0.05

0.05 0.05 0.05 0.05

0.05 0.05 0.05 0.05

0.32 2.62 2.62 2.62

0.32 0.26 0.26 0.26

0.56 0.53 0.53 0.53

0.80 0.80 0.80 0.80

0.56 0.53 0.53 0.53

0.80 0.80 0.80 0.80

0.80 0.80 0.80 0.80

0.80 0.80 0.80 0.80

0.56 0.53 0.53 0.53

0.32 0.26 0.26 0.26

0.32 0.26 0.26 0.26
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Dominguez Channel @ 

Artesia

S28

2009‐10Event02 Dry

07/14/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event12 Dry

09/15/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event14 Dry

12/01/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event28 Dry

03/23/2010

0.02 1.33 1.33 1.33

0.16 0.26 0.26 0.26

0.32 0.26 0.26 0.26

0.16 0.26 0.26 0.26

0.16 0.26 0.26 0.26

1.35 1.33 1.33 1.33

1.35 1.33 1.33 1.33

NS 0.26 0.26 0.26

2.70 2.65 2.65 2.65

1.35 1.33 1.33 1.33

0.80 0.80 0.80 0.80

0.32 1.33 1.33 1.33

0.03 1.33 1.33 1.33

0.32 0.26 0.26 0.26

0.56 0.53 0.53 0.53

0.56 0.53 0.53 0.53

1.35 1.33 1.33 1.33

0.56 0.53 0.53 0.53

0.56 0.53 0.53 0.53

0.16 1.33 1.33 1.33

1.35 1.33 1.33 1.33

0.32 0.26 0.26 0.26

0.56 0.53 0.53 0.53

1.35 1.33 1.33 1.33

0.08 2.65 2.65 2.65

1.35 1.33 1.33 1.33

0.03 0.03 0.03 0.03

0.56 0.53 0.53 0.53

0.56 0.53 0.53 0.53

0.02 0.01 0.01 0.01

0.03 0.03 0.03 0.03

1.35 1.33 1.33 1.33

0.32 0.26 0.26 0.26

0.32 0.26 0.26 0.26

0.32 0.26 0.26 0.26

0.02 0.01 0.01 0.01

0.32 0.26 0.26 0.26

1.35 1.33 1.33 1.33

1.35 1.33 1.33 1.33

0.32 0.26 0.26 0.26

0.06 0.05 0.05 0.05

0.32 0.26 0.26 0.26

0.02 0.01 0.01 0.01

0.02 0.01 0.01 0.01

2.70 NS NS NS

2.70 NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Dominguez Channel @ 

Artesia

S28

2009‐10Event13 Wet

10/13/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event15 Wet

12/07/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event16 Wet

12/11/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event19 Wet

01/17/2010

31,196,174 29,506,077 34,751,854 119,724,291

2.64E+15 2.48E+14 2.94E+14 8.07E+14

7.93E+15 2.48E+15 4.90E+14 3.03E+15

7.93E+15 2.48E+15 4.90E+14 3.03E+15

7.93E+15 1.98E+15 4.90E+14 8.07E+14

0.011 0.010 0.012 0.041

0.004 0.004 0.004 0.015

0.010 0.009 0.011 0.037

0.004 0.004 0.004 0.015

0.002 0.002 0.002 0.007

0.049 0.046 0.054 0.185

0.006 0.005 0.006 0.022

0.010 0.009 0.011 0.037

NS NS NS NS

0.003 0.003 0.003 0.011

0.010 0.009 0.011 0.037

0.233 0.218 0.259 0.890

0.010 0.009 0.011 0.037

0.032 0.030 0.036 0.122

0.005 0.005 0.005 0.019

0.005 0.005 0.005 0.019

0.004 0.004 0.004 0.015

0.032 0.030 0.036 0.122

19.43 29.12 5.40 222.44

13662.00 16546.41 25901.21 74889.76

1399.24 0.00 0.00 0.00

NA NA NA NA

106886.22 50968.03 60436.15 207615.18

2545.84 2803.24 861.22 5034.67

62771.36 41502.54 16749.45 51681.35

137203.05 134519.20 93676.03 215771.49

39062.06 23299.67 11871.39 90460.90

699.62 218.43 453.27 1408.82

423.66 578.85 107.92 1067.74

136037.01 72811.47 64753.02 222444.84

14264.45 4732.75 2525.37 9565.13

0.39 0.91 1.08 1.48

1515.84 1073.97 0.00 0.00

2098.86 2311.76 712.28 4159.72

6899.02 10102.59 4813.31 21428.85

1556.65 2275.36 1087.85 4834.47

NS NS NS NS

231.26 9.10 10.79 37.07

1671.31 418.67 647.53 1927.86

NA NA NA NA

33,814.91 23,663.73 13,490.21 73,036.05

NS NS NS NS

272,074.03 178,388.11 112,238.56 444,889.67

39,839.41 40,228.34 14,569.43 43,747.48

1,457.54 0.00 1,618.83 5,561.12

NS NS NS NS

1,440,048.96 369,518.23 295,705.44 1,201,202.11

NA NA NA NA

367299.94 116498.36 99287.96 348496.91

0.07 0.06 0.07 0.25

0.01 0.01 0.02 0.06

4.86 4.55 5.40 18.54

48.58 45.51 53.96 185.37
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Dominguez Channel @ 

Artesia

S28

2009‐10Event13 Wet

10/13/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event15 Wet

12/07/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event16 Wet

12/11/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event19 Wet

01/17/2010

8.47 5.02 3.69 11.86

4.41 2.69 3.30 12.38

51.31 42.96 34.10 127.54

0.10 0.09 0.11 0.37

0.10 0.09 0.11 0.37

3.17 2.69 2.18 8.68

0.24 0.23 0.27 0.93

41.59 34.22 27.20 81.56

392.56 258.48 53.96 185.37

4.64 2.99 2.57 9.71

0.10 0.09 0.11 0.37

14.87 8.21 4.60 13.57

0.49 0.46 0.54 12.31

0.10 0.09 0.11 0.37

0.10 0.09 0.11 0.37

202.11 234.82 211.96 897.19

233.21 5697.50 3021.81 11789.58

8.57 10.69 7.43 24.39

4.70 4.75 4.90 17.57

57.14 173.29 109.22 439.70

0.10 0.09 0.11 0.37

0.10 1.42 0.81 2.90

3.44 15.42 11.01 50.49

0.24 0.23 0.27 0.93

60.24 164.74 106.19 293.63

548.03 7608.80 5914.11 16164.32

4.78 58.43 39.93 137.92

0.10 0.09 0.11 0.37

15.92 20.21 13.25 45.53

0.49 0.46 0.54 12.83

0.10 0.09 0.11 0.37

0.10 0.09 0.11 0.37

213.77 680.79 511.55 1327.25

0.65 0.61 0.72 2.47

0.02 0.02 0.02 0.07

0.65 0.61 0.72 2.47

0.00 0.00 0.00 0.01

0.65 0.61 0.36 1.22

0.65 0.61 0.72 2.48

0.65 0.61 0.72 2.48

0.06 0.06 0.07 0.24

0.06 0.06 0.07 0.24

0.06 0.06 0.07 0.24

0.06 0.06 0.07 0.24

0.06 0.06 0.07 0.24

0.06 0.06 0.07 0.24

0.06 0.06 0.07 0.24

3.21 3.00 3.56 12.23

0.32 0.30 0.36 1.22

0.65 0.61 0.72 2.48

0.97 0.91 1.08 3.71

0.65 0.61 0.72 2.48

0.97 0.91 1.08 3.71

0.97 0.91 1.08 3.71

0.97 0.91 1.08 3.71

0.65 0.61 0.72 2.48

0.32 0.30 0.36 1.22

0.32 0.30 0.36 1.22
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Dominguez Channel @ 

Artesia

S28

2009‐10Event13 Wet

10/13/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event15 Wet

12/07/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event16 Wet

12/11/2009

Dominguez Channel @ 

Artesia

S28

2009‐10Event19 Wet

01/17/2010

1.62 1.52 1.80 6.19

0.32 0.30 0.36 1.22

0.32 0.30 0.36 1.22

0.32 0.30 0.36 1.22

0.32 0.30 0.36 1.22

1.62 1.52 1.80 6.19

1.62 1.52 1.80 6.19

0.32 0.30 0.36 1.22

3.24 3.03 3.59 12.35

1.62 1.52 1.80 6.19

0.97 0.91 1.08 3.71

1.62 1.52 1.80 6.19

1.62 1.52 1.80 6.19

0.32 0.30 0.36 1.22

0.65 0.61 0.72 2.48

0.65 0.61 0.72 2.48

1.62 1.52 1.80 6.19

0.65 0.61 0.72 2.48

0.65 0.61 0.72 2.48

1.62 1.52 1.80 6.19

1.62 1.52 1.80 6.19

0.32 0.30 0.36 1.22

0.65 0.61 0.72 2.48

1.62 1.52 1.80 6.19

3.24 3.03 0.00 12.35

1.62 1.52 1.80 6.19

0.03 0.03 0.04 0.12

0.65 0.61 0.72 2.48

0.65 0.61 0.72 2.48

0.02 0.02 0.02 0.06

0.03 0.03 0.04 0.12

1.62 1.52 1.80 6.19

0.32 0.30 0.36 1.22

0.32 0.30 0.36 1.22

0.32 0.30 0.36 1.22

0.02 0.02 0.02 0.06

0.32 0.30 0.36 1.22

1.62 1.52 1.80 6.19

1.62 1.52 1.80 6.19

0.32 0.30 0.36 1.22

0.07 0.06 0.07 0.25

0.32 0.30 0.36 1.22

0.02 0.02 0.02 0.06

0.02 0.02 0.02 0.06

NS NS NS NS

NS NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Santa Clara River

S29

2009‐10Event02 Dry

07/14/2009

Santa Clara River

S29

2009‐10Event12 Dry

09/15/2009

Santa Clara River

S29

2009‐10Event14 Dry

12/01/2009

Santa Clara River

S29

2009‐10Event28 Dry

03/23/2010

6,488,064 6,488,064 6,488,064 6,488,064

1.46977E+11 2.38838E+11 18372151297 4.41E+12

4.41E+12 2.39E+12 2.38838E+11 4.22559E+11

4.41E+12 2.39E+12 2.38838E+11 4.22559E+11

4.04187E+11 4.41E+12 9.19E+12 4.41E+12

0.002 0.002 0.002 0.002

0.001 0.001 0.001 0.001

0.002 0.002 0.002 0.002

0.001 0.001 0.001 0.001

0.000 0.000 0.000 0.000

0.010 0.010 0.010 0.010

0.001 0.001 0.001 0.001

0.002 0.002 0.002 0.002

0.000 NS NS NS

0.001 0.001 0.001 0.001

0.002 0.002 0.002 0.002

0.049 0.049 0.049 0.049

0.001 0.002 0.002 0.002

0.008 0.007 0.007 0.007

0.001 0.001 0.001 0.001

0.001 0.001 0.001 0.001

0.001 0.001 0.001 0.001

0.008 0.007 0.007 0.007

2.43 1.01 4.86 1.01

3369.87 3839.71 3625.04 4900.89

81.01 81.01 291.62 291.62

NA NA NA NA

111383.92 11340.91 117054.38 105713.47

20.25 20.25 20.25 20.25

202.52 202.52 202.52 1016.63

47388.80 28878.81 2025.16 18874.51

42123.37 48198.86 37627.51 44148.54

56.70 76.96 52.65 66.83

125.56 124.34 302.96 124.75

162012.98 176189.11 180239.44 168088.47

149.86 97.21 267.32 145.81

0.08 0.08 0.20 0.08

0.00 12.15 0.00 0.00

20.25 20.25 20.25 20.25

2600.31 3062.05 3394.17 3369.87

583.25 692.61 765.51 761.46

NS NS NS NS

2.03 2.03 2.03 6.08

81.01 81.01 89.11 70.07

NA NA NA NA

78,171.26 87,081.98 71,690.74 81,816.55

NS NS NS NS

319,165.57 328,886.35 336,176.93 311,874.98

972.08 980.18 522.49 8,141.15

81.01 81.01 303.77 303.77

NS NS NS NS

1,215.10 2,025.16 4,860.39 7,290.58

NA NA NA NA

405.03 1620.13 1215.10 2025.16

0.01 0.01 0.01 0.01

0.00 0.00 0.00 0.00

1.01 1.01 1.01 1.01

10.13 10.13 10.13 10.13
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Santa Clara River

S29

2009‐10Event02 Dry

07/14/2009

Santa Clara River

S29

2009‐10Event12 Dry

09/15/2009

Santa Clara River

S29

2009‐10Event14 Dry

12/01/2009

Santa Clara River

S29

2009‐10Event28 Dry

03/23/2010

0.04 0.04 0.04 0.04

0.52 0.04 0.94 0.00

21.51 0.20 20.41 0.00

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

0.10 0.10 0.34 0.00

0.05 0.05 0.05 0.05

0.62 0.10 0.62 0.00

10.13 10.13 10.13 10.13

0.04 0.04 0.04 0.04

0.02 0.02 0.02 0.02

4.58 0.10 4.17 0.00

1.09 0.10 2.63 0.00

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

2.86 0.20 14.05 0.00

10.13 0.00 10.13 129.61

0.04 0.04 0.04 0.04

0.63 0.54 0.99 0.63

22.56 22.97 21.91 36.05

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

0.85 0.10 1.37 0.61

0.05 0.05 0.05 0.05

3.09 3.59 2.87 3.13

0.00 0.00 47.79 174.16

0.23 0.22 0.04 0.46

0.02 0.02 0.02 0.02

4.70 4.46 4.78 5.14

1.31 1.02 2.74 1.12

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

0.20 14.66 30.66 22.88

0.14 0.14 0.14 0.14

0.00 0.00 0.00 0.00

0.14 0.14 0.14 0.14

0.00 0.00 0.00 0.00

0.08 0.14 0.14 0.07

0.14 0.14 0.14 0.14

0.14 0.14 0.14 0.14

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.08 0.67 0.67 0.67

0.08 0.07 0.07 0.07

0.14 0.14 0.14 0.14

0.20 0.20 0.20 0.20

0.14 0.14 0.14 0.14

0.20 0.20 0.20 0.20

0.20 0.20 0.20 0.20

0.20 0.20 0.20 0.20

0.14 0.14 0.14 0.14

0.08 0.07 0.07 0.07

0.08 0.07 0.07 0.07
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Santa Clara River

S29

2009‐10Event02 Dry

07/14/2009

Santa Clara River

S29

2009‐10Event12 Dry

09/15/2009

Santa Clara River

S29

2009‐10Event14 Dry

12/01/2009

Santa Clara River

S29

2009‐10Event28 Dry

03/23/2010

0.01 0.34 0.34 0.34

0.04 0.07 0.07 0.07

0.08 0.07 0.07 0.07

0.04 0.07 0.07 0.07

0.04 0.07 0.07 0.07

0.34 0.34 0.34 0.34

0.34 0.34 0.34 0.34

NS 0.07 0.07 0.07

0.69 0.67 0.67 0.67

0.34 0.34 0.34 0.34

0.20 0.20 0.20 0.20

0.08 0.34 0.34 0.34

0.01 0.34 0.34 0.34

0.08 0.07 0.07 0.07

0.14 0.14 0.14 0.14

0.14 0.14 0.14 0.14

0.34 0.34 0.34 0.34

0.14 0.14 0.14 0.14

0.14 0.14 0.14 0.14

0.04 0.34 0.34 0.34

0.34 0.34 0.34 0.34

0.08 0.07 0.07 0.07

0.14 0.14 0.14 0.14

0.34 0.34 0.34 0.34

0.02 0.67 0.67 0.67

0.34 0.34 0.34 0.34

0.01 0.01 0.01 0.01

0.14 0.14 0.14 0.14

0.14 0.14 0.14 0.14

0.00 0.00 0.00 0.00

0.01 0.01 0.01 0.01

0.34 0.34 0.34 0.34

0.08 0.07 0.07 0.07

0.08 0.07 0.07 0.07

0.08 0.07 0.07 0.07

0.00 0.00 0.00 0.00

0.08 0.07 0.07 0.07

0.34 0.34 0.34 0.34

0.34 0.34 0.34 0.34

0.08 0.07 0.07 0.07

0.01 0.01 0.01 0.01

0.08 0.07 0.07 0.07

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.69 NS NS NS

0.69 NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Santa Clara River

S29

2009‐10Event13 Wet

10/13/2009

Santa Clara River

S29

2009‐10Event15 Wet

12/07/2009

Santa Clara River

S29

2009‐10Event16 Wet

12/11/2009

Santa Clara River

S29

2009‐10Event19 Wet

01/17/2010

19,122 261,927 30,858 48,900

8.6636E+11 1.19E+12 2.09712E+11 4.15408E+11

1.62E+12 6.68E+12 1.40E+12 3.32E+12

1.62E+12 6.68E+12 1.40E+12 3.32E+12

1.30E+12 2.23E+12 7.86421E+11 3.32E+12

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

NS NS NS NS

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.002 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.00 0.04 0.02 0.03

10.97 149.45 18.59 31.75

0.20 11.77 0.00 0.00

NA NA NA NA

99.08 2027.57 132.92 167.90

0.97 14.05 0.10 0.56

14.21 210.93 9.36 22.83

75.21 1286.86 125.60 85.48

41.66 690.03 66.85 79.37

0.38 0.98 0.35 0.34

0.23 6.41 0.43 0.15

161.15 3760.82 288.96 305.27

6.18 18.31 1.58 5.37

0.00 0.01 0.00 0.00

0.57 0.00 0.00 0.21

0.80 11.61 0.10 0.46

5.60 100.40 7.13 12.67

1.31 22.73 1.61 2.86

0.12 NS NS NS

0.04 0.08 0.01 0.02

1.38 7.03 0.52 0.82

NA NA NA NA

69.24 1,120.07 157.58 118.75

0.38 NS NS NS

336.63 5,592.18 562.50 598.33

18.50 189.68 13.14 19.63

0.90 12.26 1.44 2.29

1.38 NS NS NS

835.61 506.89 795.60 2,219.31

NA NA NA NA

183.84 98.11 98.25 344.95

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.04 0.00 0.01

0.16 0.41 0.30 0.08
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Santa Clara River

S29

2009‐10Event13 Wet

10/13/2009

Santa Clara River

S29

2009‐10Event15 Wet

12/07/2009

Santa Clara River

S29

2009‐10Event16 Wet

12/11/2009

Santa Clara River

S29

2009‐10Event19 Wet

01/17/2010

0.00 0.04 0.00 0.00

0.00 0.03 0.00 0.00

0.04 0.45 0.06 0.06

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.02 0.00 0.00

0.00 0.00 0.00 0.00

0.01 0.14 0.01 0.01

0.21 0.41 0.49 0.08

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.01 0.08 0.01 0.01

0.00 0.02 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.03 0.38 0.06 0.06

0.25 8.21 14.91 32.05

0.00 0.06 0.00 0.00

0.00 0.03 0.01 0.01

0.04 0.78 0.27 0.46

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.02 0.02 0.05

0.00 0.00 0.00 0.00

0.01 0.30 0.05 0.10

0.32 10.45 26.78 51.90

0.00 0.03 0.06 0.05

0.00 0.00 0.00 0.00

0.01 0.12 0.02 0.04

0.00 0.02 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.04 1.15 0.16 0.46

0.00 0.01 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.03 0.00 0.01

0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Santa Clara River

S29

2009‐10Event13 Wet

10/13/2009

Santa Clara River

S29

2009‐10Event15 Wet

12/07/2009

Santa Clara River

S29

2009‐10Event16 Wet

12/11/2009

Santa Clara River

S29

2009‐10Event19 Wet

01/17/2010

0.00 0.01 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.03 0.00 0.01

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.03 0.00 0.01

0.00 0.01 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.01 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 NS NS NS

0.00 NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Project No. 1232

TS19

2009‐10Event02 Dry

07/14/2009

Project No. 1232

TS19

2009‐10Event12 Dry

09/15/2009

Project No. 1232

TS19

2009‐10Event14 Dry

12/01/2009

Project No. 1232

TS19

2009‐10Event28 Dry

03/23/2010

13,461,660 13,461,660 13,461,660 13,461,660

3.04953E+11 3.43E+15 8.76741E+11 1.03E+12

9.15E+12 8.39E+13 1.14E+12 1.14E+12

9.15E+12 8.39E+13 1.14E+12 1.91E+12

1.30E+12 6.10E+15 9.15E+12 9.15E+13

0.004 0.005 0.005 0.005

0.002 0.002 0.002 0.002

0.004 0.004 0.004 0.004

0.002 0.002 0.002 0.002

0.001 0.001 0.001 0.001

0.021 0.021 0.021 0.021

0.003 0.003 0.003 0.003

0.004 0.004 0.004 0.004

0.000 NS NS NS

0.001 0.001 0.001 0.001

0.004 0.004 0.004 0.004

0.101 0.101 0.101 0.101

0.001 0.004 0.004 0.004

0.017 0.014 0.014 0.014

0.002 0.002 0.002 0.002

0.002 0.002 0.002 0.002

0.002 0.002 0.002 0.002

0.017 0.014 0.014 0.014

2.10 2.10 2.10 2.10

10168.54 5806.99 14454.46 13530.04

168.08 168.08 605.07 605.07

NA NA NA NA

115971.80 115971.80 104206.54 80676.03

4344.74 528.60 42.02 91.60

12605.63 8823.94 5613.71 7017.13

322704.14 130258.18 85718.29 78154.91

152948.31 479854.33 257154.86 146225.31

865.59 159.67 67.23 21.01

655.49 983.24 1134.51 958.03

193286.33 659694.65 327746.39 268920.11

4874.18 2134.55 1226.95 487.42

0.17 0.17 0.42 0.17

0.00 0.00 0.00 0.00

3588.40 437.00 42.02 42.02

848.78 1226.95 1025.26 3344.69

0.00 0.00 12.61 754.66

NS NS NS NS

12.61 4.20 4.20 12.61

890.80 294.13 75.63 42.02

NA NA NA NA

91,600.91 321,863.76 242,868.48 243,708.85

NS NS NS NS

541,201.73 1,571,501.92 1,025,257.93 764,741.57

14,118.31 15,799.06 10,840.84 28,572.76

168.08 168.08 630.28 630.28

NS NS NS NS

27,732.39 59,666.65 19,328.63 14,286.38

NA NA NA NA

19328.63 33615.01 3361.50 8403.75

0.03 0.03 0.03 0.03

0.01 0.01 0.01 0.01

2.10 2.10 2.10 2.10

21.01 21.01 21.01 21.01
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Project No. 1232

TS19

2009‐10Event02 Dry

07/14/2009

Project No. 1232

TS19

2009‐10Event12 Dry

09/15/2009

Project No. 1232

TS19

2009‐10Event14 Dry

12/01/2009

Project No. 1232

TS19

2009‐10Event28 Dry

03/23/2010

0.73 1.33 1.04 1.93

2.80 4.50 3.30 3.41

41.60 103.37 80.84 80.17

0.04 0.04 0.04 0.04

0.04 0.04 0.26 0.04

1.03 0.69 0.97 1.23

0.11 0.11 0.11 0.11

11.93 8.05 6.21 11.18

21.01 0.00 21.01 21.01

0.52 0.44 0.08 0.08

0.04 0.04 0.04 0.04

3.40 5.48 4.39 4.19

1.74 4.72 4.67 1.84

0.04 0.04 0.04 0.04

0.04 0.04 0.04 0.04

29.08 24.29 34.54 30.42

268.08 188.24 21.01 169.76

0.82 1.41 1.17 2.18

3.22 4.71 3.44 3.71

61.18 115.13 88.24 94.12

0.04 0.04 0.04 0.04

0.00 0.04 0.37 0.27

1.61 0.88 1.87 2.36

0.11 0.11 0.11 0.11

34.04 20.51 12.35 18.15

697.51 328.59 135.30 268.92

4.97 2.41 0.87 2.13

0.04 0.04 0.04 0.04

4.86 6.63 5.26 5.24

2.35 5.19 5.07 2.17

0.04 0.04 0.04 0.04

0.04 0.04 0.04 0.04

121.01 57.82 65.97 49.50

0.29 0.28 0.28 0.28

0.01 0.01 0.01 0.01

0.29 0.28 0.28 0.28

0.00 0.00 0.00 0.00

0.17 0.28 0.28 0.14

0.29 0.28 0.28 0.28

0.29 0.28 0.28 0.28

0.03 0.03 0.03 0.03

0.03 0.03 0.03 0.03

0.03 0.03 0.03 0.03

0.03 0.03 0.03 0.03

0.03 0.03 0.03 0.03

0.03 0.03 0.03 0.03

0.03 0.03 0.03 0.03

0.17 1.39 1.39 1.39

0.17 0.14 0.14 0.14

0.29 0.28 0.28 0.28

0.42 0.42 0.42 0.42

0.29 0.28 0.28 0.28

0.42 0.42 0.42 0.42

0.42 0.42 0.42 0.42

0.42 0.42 0.42 0.42

0.29 0.28 0.28 0.28

0.17 0.14 0.14 0.14

0.17 0.14 0.14 0.14

Page 44 of 78

RB-AR49715



Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Project No. 1232

TS19

2009‐10Event02 Dry

07/14/2009

Project No. 1232

TS19

2009‐10Event12 Dry

09/15/2009

Project No. 1232

TS19

2009‐10Event14 Dry

12/01/2009

Project No. 1232

TS19

2009‐10Event28 Dry

03/23/2010

0.01 0.70 0.70 0.70

0.08 0.14 0.14 0.14

0.17 0.14 0.14 0.14

0.08 0.14 0.14 0.14

0.08 0.14 0.14 0.14

0.71 0.70 0.70 0.70

0.71 0.70 0.70 0.70

NS 0.14 0.14 0.14

1.43 1.40 1.40 1.40

0.71 0.70 0.70 0.70

0.42 0.42 0.42 0.42

0.17 0.70 0.70 0.70

0.02 0.70 0.70 0.70

0.17 0.14 0.14 0.14

0.29 0.28 0.28 0.28

0.29 0.28 0.28 0.28

0.71 0.70 0.70 0.70

0.29 0.28 0.28 0.28

0.29 0.28 0.28 0.28

0.08 0.70 0.70 0.70

0.71 0.70 0.70 0.70

0.17 0.14 0.14 0.14

0.29 0.28 0.28 0.28

0.71 0.70 0.70 0.00

0.04 1.40 1.40 1.40

0.71 0.70 0.70 0.70

0.02 0.01 0.01 0.01

0.29 0.28 0.28 0.28

0.29 0.28 0.28 0.28

0.01 0.01 0.01 0.01

0.02 0.01 0.01 0.01

0.71 0.70 0.70 0.70

0.17 0.14 0.14 0.14

0.17 0.14 0.14 0.14

0.17 0.14 0.14 0.14

0.01 0.01 0.01 0.01

0.17 0.14 0.14 0.14

0.71 0.70 0.70 0.70

0.71 0.70 0.70 0.70

0.17 0.14 0.14 0.14

0.03 0.03 0.03 0.03

0.17 0.14 0.14 0.14

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

1.43 NS NS NS

1.43 NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Project No. 1232

TS19

2009‐10Event13 Wet

10/13/2009

Project No. 1232

TS19

2009‐10Event15 Wet

12/07/2009

Project No. 1232

TS19

2009‐10Event16 Wet

12/11/2009

Project No. 1232

TS19

2009‐10Event19 Wet

01/17/2010

Project No. 1232

TS19

2009‐10Event21 Wet

02/05/2010

11,869,866 10,763,604 5,580,531 45,609,048 62,057,709

7.64E+14 1.52E+14 4.74E+14 1.16E+15 1.58E+16

2.87E+15 2.74E+15 7.90E+14 1.16E+16 4.20E+16

2.87E+15 2.74E+15 7.90E+14 2.07E+16 4.20E+16

9.55E+14 9.14E+14 4.74E+15 2.07E+16 4.20E+16

0.004 0.004 0.002 0.016 0.021

0.001 0.001 0.001 0.006 0.008

0.004 0.003 0.002 0.143 0.019

0.001 0.001 0.001 0.006 0.008

0.001 0.001 0.000 0.003 0.004

0.018 0.017 0.009 0.071 0.096

0.002 0.002 0.001 0.009 0.012

0.004 0.003 0.002 0.014 0.019

NS NS NS NS NS

0.001 0.001 0.001 0.004 0.006

0.004 0.003 0.002 0.014 0.019

0.084 0.081 0.042 0.342 0.463

0.004 0.003 0.002 0.014 0.019

0.012 0.011 0.006 0.047 0.064

0.002 0.002 0.001 0.007 0.010

0.002 0.002 0.001 0.007 0.010

0.001 0.001 0.001 0.006 0.008

0.012 0.011 0.006 0.047 0.064

1.76 1.68 2.79 28.47 38.59

6058.67 7656.02 3518.61 28102.36 42837.03

115.84 3559.38 250.83 2050.02 0.00

NA NA NA NA NA

48441.30 27534.80 14283.48 79723.02 127353.33

1846.39 357.28 105.56 1588.77 1636.30

29907.24 7857.49 2449.09 20158.53 34308.22

106711.26 38145.78 15746.67 95667.62 187170.80

76523.21 15580.67 7420.44 50681.06 107671.45

210.61 141.03 80.13 427.09 1273.53

90.56 212.89 65.49 427.09 806.57

147430.03 60442.25 24386.43 142362.53 347327.26

3060.93 967.08 595.73 5011.16 3766.57

0.35 0.34 0.17 0.57 0.77

702.05 0.00 0.00 0.00 0.00

1523.44 295.50 87.09 1312.58 1350.72

989.89 2491.56 1452.73 10961.91 18369.75

10.53 561.44 327.82 2474.26 4167.93

NS NS NS NS NS

3.51 3.36 1.74 14.24 136.23

814.38 362.65 118.45 597.92 1427.90

NA NA NA NA NA

54,829.93 24,512.69 10,590.68 60,361.71 152,824.00

NS NS NS NS NS

321,537.88 114,168.70 48,076.11 256,252.56 640,625.84

28,783.96 11,215.40 12,646.11 31,889.21 50,941.33

526.54 0.00 261.28 2,135.44 0.00

NS NS NS NS NS

484,412.97 67,829.64 12,889.97 597,922.63 223,833.13

NA NA NA NA NA

146727.99 24848.48 3832.15 139515.28 88761.41

0.02 0.02 0.01 0.10 0.13

0.01 0.01 0.00 0.02 0.03

1.76 1.68 0.87 7.12 9.65

76.52 16.79 8.71 71.18 96.48
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Project No. 1232

TS19

2009‐10Event13 Wet

10/13/2009

Project No. 1232

TS19

2009‐10Event15 Wet

12/07/2009

Project No. 1232

TS19

2009‐10Event16 Wet

12/11/2009

Project No. 1232

TS19

2009‐10Event19 Wet

01/17/2010

Project No. 1232

TS19

2009‐10Event21 Wet

02/05/2010

2.82 1.09 0.61 3.56 7.87

1.99 1.16 0.63 4.84 9.34

34.33 18.07 5.78 51.82 98.02

0.04 0.03 0.02 0.14 0.19

0.21 0.03 0.02 0.14 2.47

1.61 1.44 0.53 3.47 7.37

0.09 0.08 0.04 0.36 0.48

12.08 9.60 3.39 22.15 37.59

208.51 77.23 8.71 71.18 96.48

2.10 0.77 0.23 3.30 2.97

0.04 0.03 0.02 0.14 0.19

10.81 2.86 1.14 6.38 12.58

1.35 0.17 0.09 4.13 0.96

0.04 0.03 0.02 0.14 0.19

0.04 0.03 0.02 0.14 0.19

122.86 84.62 43.20 230.91 432.23

102.50 685.01 121.24 9196.62 10921.51

2.84 2.01 0.86 8.80 15.67

2.06 1.70 0.76 8.51 14.66

36.58 48.02 11.22 254.26 416.79

0.04 0.03 0.02 0.14 0.19

0.24 0.33 0.02 1.89 3.16

1.84 4.16 1.16 28.76 48.24

0.09 0.08 0.04 0.36 0.48

16.29 30.09 8.43 111.04 178.29

256.95 967.08 252.57 13752.22 19295.96

2.57 10.34 2.34 90.26 127.35

0.04 0.03 0.02 0.14 0.19

11.37 6.02 1.79 26.22 37.78

1.45 0.17 0.09 4.90 0.96

0.04 0.03 0.02 0.14 0.19

0.04 0.03 0.02 0.14 0.19

130.58 171.25 47.73 888.34 1211.79

0.23 0.22 0.00 0.95 1.29

0.01 0.01 0.00 0.03 0.04

0.23 0.22 0.00 0.95 1.29

0.00 0.00 0.00 0.00 0.01

0.24 0.22 0.00 0.47 0.64

0.24 0.22 0.00 0.95 1.29

0.24 0.22 0.00 0.95 1.29

0.02 0.02 0.01 0.09 0.13

0.02 0.02 0.01 0.09 0.13

0.02 0.02 0.01 0.09 0.13

0.02 0.02 0.01 0.09 0.13

0.02 0.02 0.01 0.09 0.13

0.02 0.02 0.01 0.09 0.13

0.02 0.02 0.01 0.09 0.13

1.16 1.11 0.57 4.70 6.37

0.12 0.11 0.06 0.47 0.64

0.24 0.22 0.12 0.95 1.29

0.35 0.34 0.17 1.42 1.93

0.24 0.22 0.12 0.95 1.29

0.35 0.34 0.17 1.42 1.93

0.35 0.34 0.17 1.42 1.93

0.35 0.34 0.17 1.42 1.93

0.24 0.22 0.12 0.95 1.29

0.12 0.11 0.06 0.47 0.64

0.12 0.11 0.06 0.47 0.64
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Project No. 1232

TS19

2009‐10Event13 Wet

10/13/2009

Project No. 1232

TS19

2009‐10Event15 Wet

12/07/2009

Project No. 1232

TS19

2009‐10Event16 Wet

12/11/2009

Project No. 1232

TS19

2009‐10Event19 Wet

01/17/2010

Project No. 1232

TS19

2009‐10Event21 Wet

02/05/2010

0.59 0.56 0.29 2.38 3.22

0.12 0.11 0.06 0.47 0.64

0.12 0.11 0.06 0.47 0.64

0.12 0.11 0.06 0.47 0.64

0.12 0.11 0.06 0.47 0.64

0.59 0.56 0.29 2.38 3.22

0.59 0.56 0.29 2.38 3.22

0.12 0.11 0.06 0.47 0.64

1.17 1.12 0.58 4.74 6.43

0.59 0.56 0.29 2.38 3.22

0.35 0.34 0.17 1.42 1.93

0.59 0.56 0.29 2.38 3.22

0.59 0.56 0.29 2.38 3.22

0.12 0.11 0.06 0.47 0.64

0.24 0.22 0.12 0.95 1.29

0.24 0.22 0.12 0.95 1.29

0.59 0.56 0.29 2.38 3.22

0.24 0.22 0.12 0.95 1.29

0.24 0.22 0.12 0.95 1.29

0.59 0.56 0.29 2.38 3.22

0.59 0.56 0.29 2.38 3.22

0.12 0.11 0.06 0.47 0.64

0.24 0.22 0.12 0.95 1.29

0.59 0.56 0.29 2.38 3.22

1.17 1.12 3.66 4.74 6.43

0.59 0.56 0.29 2.38 3.22

0.01 0.01 0.01 0.05 0.06

0.24 0.22 0.12 0.95 1.29

0.24 0.22 0.12 0.95 1.29

0.01 0.01 0.00 0.02 0.03

0.01 0.01 0.01 0.05 0.06

0.59 0.56 0.29 2.38 3.22

0.12 0.11 0.06 0.47 0.64

0.12 0.11 0.06 0.47 0.64

0.12 0.11 0.06 0.47 0.64

0.01 0.01 0.00 0.02 0.03

0.12 0.11 0.06 0.47 0.64

0.59 0.56 0.29 2.38 3.22

0.59 0.56 0.29 2.38 3.22

0.12 0.11 0.06 0.47 0.64

0.02 0.02 0.01 0.10 0.13

0.12 0.11 0.06 0.47 0.64

0.01 0.01 0.00 0.02 0.03

0.01 0.01 0.00 0.02 0.03

NS NS NS NS NS

NS NS NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

PD 669

TS20

2009‐10Event02 Dry

07/14/2009

PD 669

TS20

2009‐10Event12 Dry

09/15/2009

PD 669

TS20

2009‐10Event14 Dry

12/01/2009

PD 669

TS20

2009‐10Event28 Dry

03/23/2010

9,330,660 9,330,660 9,330,660 9,330,660

6.34E+13 7.93E+12 7.93E+12 1.32E+12

3.43479E+11 7.92645E+11 1.32E+13 26421486783

3.43479E+11 7.92645E+11 1.32E+13 26421486783

6.34E+13 2.38E+14 2.38E+14 7.93E+13

0.003 0.003 0.003 0.003

0.001 0.001 0.001 0.001

0.003 0.003 0.003 0.003

0.001 0.001 0.001 0.001

0.001 0.001 0.001 0.001

0.015 0.015 0.015 0.015

0.002 0.002 0.002 0.002

0.003 0.003 0.003 0.003

0.000 NS NS NS

0.001 0.001 0.001 0.001

0.003 0.003 0.003 0.003

0.070 0.070 0.070 0.070

0.001 0.003 0.003 0.003

0.012 0.010 0.010 0.010

0.001 0.001 0.001 0.001

0.001 0.001 0.001 0.001

0.001 0.001 0.001 0.001

0.012 0.010 0.010 0.010

23.88 5.82 5.24 1.46

10193.54 9378.06 10543.03 13047.73

116.50 116.50 419.39 419.39

NA NA NA NA

152029.39 160184.23 176493.89 128147.38

576.66 106.01 140.96 63.49

16484.41 20095.84 11067.27 3716.27

371044.92 160766.71 174163.94 186396.19

991394.74 1333897.74 1293123.58 1194100.60

116.50 116.50 99.02 14.56

530.06 558.02 401.33 338.43

1223225.01 1438745.60 1677565.72 1531943.70

2726.04 1036.83 1001.88 1164.98

0.12 0.12 0.29 0.12

0.00 0.00 0.00 0.00

477.64 87.37 116.50 29.12

1444.57 2801.77 3553.18 29.12

326.19 634.91 803.83 8.74

NS NS NS NS

8.74 2.91 2.91 8.74

192.22 128.15 244.65 29.12

NA NA NA NA

2,077,152.56 2,993,988.82 2,295,003.10 2,731,869.18

NS NS NS NS

5,512,667.36 6,290,871.45 5,341,415.86 6,756,861.93

16,309.67 11,941.01 13,222.48 19,921.09

116.50 116.50 436.87 436.87

NS NS NS NS

6,989.86 17,474.64 23,882.01 11,067.27

NA NA NA NA

2912.44 10484.79 6989.86 4659.90

0.02 0.02 0.02 0.02

0.00 0.00 0.00 0.00

1.46 1.46 1.46 1.46

14.56 14.56 14.56 14.56
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

PD 669

TS20

2009‐10Event02 Dry

07/14/2009

PD 669

TS20

2009‐10Event12 Dry

09/15/2009

PD 669

TS20

2009‐10Event14 Dry

12/01/2009

PD 669

TS20

2009‐10Event28 Dry

03/23/2010

1.01 0.93 0.79 0.67

5.68 4.78 6.12 5.61

30.93 27.14 31.86 27.61

0.03 0.03 0.03 0.03

0.03 0.03 0.03 0.03

1.35 0.86 0.90 0.72

0.07 0.07 0.07 0.07

27.20 17.88 13.69 16.19

0.00 14.56 14.56 14.56

0.00 0.06 0.06 0.06

0.03 0.03 0.03 0.03

7.63 5.47 6.41 5.03

19.63 18.87 24.87 20.56

0.03 0.03 0.03 0.03

0.03 0.03 0.03 0.03

15.32 13.46 33.38 18.23

90.29 66.99 14.56 77.47

1.02 1.01 0.90 0.78

5.71 5.88 7.16 6.58

35.88 33.03 38.21 34.31

0.03 0.03 0.03 0.03

0.03 0.03 0.03 0.03

1.61 0.86 2.31 0.98

0.07 0.07 0.07 0.07

54.29 99.02 20.04 22.60

184.07 138.63 152.61 95.53

0.72 0.58 0.52 0.43

0.03 0.03 0.03 0.03

8.15 6.29 7.34 5.79

20.50 21.67 28.54 23.36

0.03 0.03 0.03 0.03

0.03 0.03 0.03 0.03

43.86 35.12 42.81 21.14

0.20 0.19 0.19 0.19

0.01 0.01 0.01 0.01

0.20 0.19 0.19 0.19

0.00 0.00 0.00 0.00

0.12 0.20 0.20 0.10

0.20 0.20 0.20 0.20

0.20 0.20 0.20 0.20

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

0.12 0.96 0.96 0.96

0.12 0.10 0.10 0.10

0.20 0.20 0.20 0.20

0.29 0.29 0.29 0.29

0.20 0.20 0.20 0.20

0.29 0.29 0.29 0.29

0.29 0.29 0.29 0.29

0.29 0.29 0.29 0.29

0.20 0.20 0.20 0.20

0.12 0.10 0.10 0.10

0.12 0.10 0.10 0.10
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

PD 669

TS20

2009‐10Event02 Dry

07/14/2009

PD 669

TS20

2009‐10Event12 Dry

09/15/2009

PD 669

TS20

2009‐10Event14 Dry

12/01/2009

PD 669

TS20

2009‐10Event28 Dry

03/23/2010

0.01 0.49 0.49 0.49

0.06 0.10 0.10 0.10

0.12 0.10 0.10 0.10

0.06 0.10 0.10 0.10

0.06 0.10 0.10 0.10

0.50 0.49 0.49 0.49

0.50 0.49 0.49 0.49

NS 0.10 0.10 0.10

0.99 0.97 0.97 0.97

0.50 0.49 0.49 0.49

0.29 0.29 0.29 0.29

0.12 0.49 0.49 0.49

0.01 0.49 0.49 0.49

0.12 0.10 0.10 0.10

0.20 0.20 0.20 0.20

0.20 0.20 0.20 0.20

0.50 0.49 0.49 0.49

0.20 0.20 0.20 0.20

0.20 0.20 0.20 0.20

0.06 0.49 0.49 0.49

0.50 0.49 0.49 0.49

0.12 0.10 0.10 0.10

0.20 0.20 0.20 0.20

0.50 0.49 0.49 0.49

0.03 0.97 0.97 0.97

0.50 0.49 0.49 0.49

0.01 0.01 0.01 0.01

0.20 0.20 0.00 0.20

0.20 0.20 0.20 0.20

0.01 0.00 0.00 0.00

0.01 0.01 0.01 0.01

0.50 0.49 0.49 0.49

0.12 0.10 0.10 0.10

0.12 0.10 0.10 0.10

0.12 0.10 0.10 0.10

0.01 0.00 0.00 0.00

0.12 0.10 0.10 0.10

0.50 0.49 0.49 0.49

0.50 0.49 0.49 0.49

0.12 0.10 0.10 0.10

0.02 0.02 0.02 0.02

0.12 0.10 0.10 0.10

0.01 0.00 0.00 0.00

0.01 0.00 0.00 0.00

0.99 NS NS NS

0.99 NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

PD 669

TS20

2009‐10Event13 Wet

10/13/2009

PD 669

TS20

2009‐10Event15 Wet

12/07/2009

PD 669

TS20

2009‐10Event16 Wet

12/11/2009

PD 669

TS20

2009‐10Event19 Wet

01/17/2010

PD 669

TS20

2009‐10Event21 Wet

02/05/2010

514,755 1,120,113 1,735,920 11,233,710 24,302,493

1.31E+13 2.79E+12 1.47E+14 9.54E+13 3.44E+14

3.50E+13 8.94E+13 1.72E+14 7.63E+14 6.19E+14

3.50E+13 8.94E+13 1.72E+14 7.63E+14 6.19E+14

4.37E+13 8.94E+13 4.42E+14 7.63E+14 3.44E+16

0.000 0.001 0.001 0.004 0.008

0.000 0.000 0.000 0.001 0.003

0.000 0.001 0.001 0.004 0.008

0.000 0.000 0.000 0.001 0.003

0.000 0.000 0.000 0.001 0.002

0.001 0.003 0.003 0.018 0.038

0.000 0.000 0.000 0.002 0.005

0.000 0.001 0.001 0.004 0.008

NS NS NS NS NS

0.000 0.000 0.000 0.001 0.002

0.000 0.001 0.001 0.004 0.008

0.004 0.015 0.013 0.084 0.182

0.000 0.001 0.001 0.004 0.008

0.001 0.002 0.002 0.012 0.025

0.000 0.000 0.000 0.002 0.004

0.000 0.000 0.000 0.002 0.004

0.000 0.000 0.000 0.001 0.003

0.001 0.002 0.002 0.012 0.025

0.32 0.31 0.65 1.75 15.17

272.82 1367.14 1148.71 7433.68 18205.67

5.30 0.00 78.03 504.93 1092.34

NA NA NA NA NA

899.77 5049.79 7477.45 19636.13 133508.28

40.81 117.62 32.94 336.62 341.36

658.76 2463.31 1004.58 5371.88 12212.97

2596.49 14410.38 7954.27 22090.65 139425.12

1388.22 11984.01 20590.08 22651.68 380802.02

16.39 28.33 17.34 161.30 728.23

7.07 46.31 23.84 96.08 465.76

2892.13 19706.50 30343.27 35064.52 561341.62

125.97 258.65 211.32 1318.43 2306.05

0.02 0.06 0.05 0.14 0.30

26.03 67.62 0.00 0.00 0.00

33.74 97.18 27.20 278.41 282.19

199.88 1088.78 553.76 2342.31 13988.03

44.99 246.33 124.62 528.07 3155.65

NS NS NS NS NS

1.29 0.62 0.54 3.51 7.59

22.49 72.67 28.18 182.34 804.08

NA NA NA NA NA

2,342.63 19,952.83 42,155.48 35,695.68 825,323.89

NS NS NS NS NS

8,804.93 72,421.38 111,619.90 119,219.37 2,017,795.54

706.97 2,685.01 1,788.09 3,808.01 28,370.51

24.10 92.37 81.28 525.97 1,137.85

NS NS NS NS NS

15,681.77 24,756.29 17,013.91 289,632.94 45,514.19

NA NA NA NA NA

4563.14 8005.76 3901.28 70830.33 22757.09

0.00 0.00 0.00 0.02 0.05

0.00 0.00 0.00 0.01 0.01

0.08 0.31 0.27 1.75 3.79

4.15 3.08 2.71 17.53 37.93
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

PD 669

TS20

2009‐10Event13 Wet

10/13/2009

PD 669

TS20

2009‐10Event15 Wet

12/07/2009

PD 669

TS20

2009‐10Event16 Wet

12/11/2009

PD 669

TS20

2009‐10Event19 Wet

01/17/2010

PD 669

TS20

2009‐10Event21 Wet

02/05/2010

0.08 0.23 0.13 0.57 1.28

0.06 0.18 0.23 1.04 5.52

0.66 3.09 2.56 11.99 38.99

0.00 0.01 0.01 0.04 0.08

0.00 0.01 0.01 0.04 0.08

0.06 0.12 0.14 0.50 1.91

0.00 0.02 0.01 0.09 0.19

0.50 1.51 1.06 3.57 15.93

6.11 12.81 2.71 17.53 37.93

0.05 0.10 0.01 0.53 0.15

0.00 0.01 0.01 0.04 0.08

0.21 0.56 0.36 1.05 4.92

0.03 0.18 0.30 1.29 5.75

0.00 0.01 0.01 0.04 0.08

0.00 0.01 0.01 0.04 0.08

4.50 16.26 4.80 43.97 71.76

14.43 343.63 160.39 3997.36 2594.31

0.08 0.60 0.29 1.74 2.52

0.06 0.38 0.37 2.36 6.80

0.74 12.44 7.38 80.65 81.93

0.00 0.01 0.01 0.04 0.08

0.00 0.07 0.01 0.31 0.40

0.07 0.96 0.66 8.77 8.39

0.00 0.02 0.01 0.09 0.19

0.74 9.35 3.38 29.66 30.80

8.36 544.39 562.43 6094.21 4369.36

0.08 2.89 1.33 19.22 10.88

0.00 0.01 0.01 0.04 0.08

0.23 1.44 0.82 7.36 9.12

0.04 0.25 0.33 1.32 6.33

0.00 0.04 0.01 0.04 0.08

0.00 0.01 0.01 0.04 0.08

4.95 50.13 17.23 189.35 379.28

0.01 0.04 0.00 0.23 0.51

0.00 0.00 0.00 0.01 0.02

0.01 0.04 0.00 0.23 0.51

0.00 0.00 0.00 0.00 0.00

0.01 0.04 0.00 0.12 0.25

0.01 0.04 0.00 0.23 0.51

0.01 0.04 0.00 0.23 0.51

0.00 0.00 0.00 0.02 0.05

0.00 0.00 0.00 0.02 0.05

0.00 0.00 0.00 0.02 0.05

0.00 0.00 0.00 0.02 0.05

0.00 0.00 0.00 0.02 0.05

0.00 0.00 0.00 0.02 0.05

0.00 0.00 0.00 0.02 0.05

0.05 0.20 0.18 1.16 2.50

0.01 0.02 0.02 0.12 0.25

0.01 0.04 0.04 0.23 0.51

0.02 0.06 0.05 0.35 0.76

0.01 0.04 0.04 0.23 0.51

0.02 0.06 0.05 0.35 0.76

0.02 0.06 0.05 0.35 0.76

0.02 0.06 0.05 0.35 0.76

0.01 0.04 0.04 0.23 0.51

0.01 0.02 0.02 0.12 0.25

0.01 0.02 0.02 0.12 0.25
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

PD 669

TS20

2009‐10Event13 Wet

10/13/2009

PD 669

TS20

2009‐10Event15 Wet

12/07/2009

PD 669

TS20

2009‐10Event16 Wet

12/11/2009

PD 669

TS20

2009‐10Event19 Wet

01/17/2010

PD 669

TS20

2009‐10Event21 Wet

02/05/2010

0.03 0.10 0.09 0.59 1.27

0.01 0.02 0.02 0.12 0.25

0.01 0.02 0.02 0.12 0.25

0.01 0.02 0.02 0.12 0.25

0.01 0.02 0.02 0.12 0.25

0.03 0.10 0.09 0.59 1.27

0.03 0.10 0.09 0.59 1.27

0.01 0.02 0.02 0.12 0.25

0.05 0.21 0.18 1.17 2.53

0.03 0.10 0.09 0.59 1.27

0.02 0.06 0.05 0.35 0.76

0.03 0.10 0.09 0.59 1.27

0.03 0.10 0.09 0.59 1.27

0.01 0.02 0.02 0.12 0.25

0.01 0.04 0.04 0.23 0.51

0.01 0.04 0.04 0.23 0.51

0.03 0.10 0.09 0.59 1.27

0.01 0.04 0.04 0.23 0.51

0.01 0.04 0.04 0.23 0.51

0.03 0.10 0.09 0.59 1.27

0.03 0.10 0.09 0.59 1.27

0.01 0.02 0.02 0.12 0.25

0.01 0.04 0.04 0.23 0.51

0.03 0.10 0.09 0.59 1.27

0.05 0.21 1.12 1.17 2.53

0.03 0.10 0.09 0.59 1.27

0.00 0.00 0.00 0.01 0.03

0.01 0.04 0.04 0.23 0.51

0.01 0.04 0.04 0.23 0.51

0.00 0.00 0.00 0.01 0.01

0.00 0.00 0.00 0.01 0.03

0.03 0.10 0.09 0.59 1.27

0.01 0.02 0.02 0.12 0.25

0.01 0.02 0.02 0.12 0.25

0.01 0.02 0.02 0.12 0.25

0.00 0.00 0.00 0.01 0.01

0.01 0.02 0.02 0.12 0.25

0.03 0.10 0.09 0.59 1.27

0.03 0.10 0.09 0.59 1.27

0.01 0.02 0.02 0.12 0.25

0.00 0.00 0.00 0.02 0.05

0.01 0.02 0.02 0.12 0.25

0.00 0.00 0.00 0.01 0.01

0.00 0.00 0.01 0.01 0.01

NS NS NS NS NS

NS NS NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Project Nos. 5246 & 74

TS21

2009‐10Event02 Dry

07/14/2009

Project Nos. 5246 & 74

TS21

2009‐10Event12 Dry

09/15/2009

Project Nos. 5246 & 74

TS21

2009‐10Event14 Dry

12/01/2009

Project Nos. 5246 & 74

TS21

2009‐10Event28 Dry

03/23/2010

239,220 239,220 239,220 239,220

2.03219E+11 1.62575E+11 88061428546 94835384588

3.38698E+11 1.90E+12 2.03219E+11 20321868126

3.38698E+11 1.90E+12 3.38698E+11 20321868126

3.38698E+11 2.03E+12 3.39E+13 1.08E+14

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 NS NS NS

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.002 0.002 0.002 0.002

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.04 0.04 0.12 0.15

221.02 162.78 225.50 162.78

0.00 2.99 10.75 88.11

NA NA NA NA

2568.62 3285.45 3285.45 3076.38

10.30 4.88 4.33 3.43

96.17 81.54 57.20 189.66

1456.05 2732.90 1008.04 2269.95

1627.79 1627.79 3091.31 1336.58

13.29 6.27 8.51 1.64

13.59 20.01 14.69 7.77

3434.79 3957.47 5077.51 4106.81

37.93 26.28 19.12 8.36

0.00 0.00 0.01 0.00

0.00 0.00 0.00 0.00

8.51 4.03 3.58 2.84

22.70 25.54 203.10 27.03

0.00 0.00 46.00 0.22

NS NS NS NS

0.22 0.07 0.07 0.22

13.59 10.45 9.71 1.94

NA NA NA NA

1,612.86 1,911.53 2,717.96 2,314.75

NS NS NS NS

8,422.70 9,408.33 10,961.46 9,408.33

235.96 356.92 185.18 509.24

2.99 2.99 11.20 75.42

NS NS NS NS

59.74 776.56 388.28 582.42

NA NA NA NA

44.80 403.21 59.74 343.48

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

3.20 0.04 0.04 0.04

0.37 0.37 0.37 0.37
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Project Nos. 5246 & 74

TS21

2009‐10Event02 Dry

07/14/2009

Project Nos. 5246 & 74

TS21

2009‐10Event12 Dry

09/15/2009

Project Nos. 5246 & 74

TS21

2009‐10Event14 Dry

12/01/2009

Project Nos. 5246 & 74

TS21

2009‐10Event28 Dry

03/23/2010

0.04 0.05 0.04 0.02

0.04 0.06 0.06 0.03

0.89 1.03 3.26 3.45

0.00 0.00 0.00 0.00

0.01 0.01 0.01 0.01

0.02 0.02 0.03 0.03

0.00 0.00 0.00 0.00

0.20 0.23 0.14 0.26

0.37 0.00 0.37 0.37

0.03 0.02 0.01 0.01

0.00 0.00 0.00 0.00

0.12 0.19 0.14 0.17

0.02 0.02 0.11 0.03

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

1.51 1.18 1.48 1.69

0.00 4.47 3.57 4.85

0.04 0.05 0.05 0.03

0.05 0.06 0.07 0.05

1.00 1.28 4.12 4.42

0.00 0.00 0.00 0.00

0.01 0.01 0.01 0.01

0.03 0.03 0.05 0.03

0.00 0.00 0.00 0.00

0.42 0.50 0.29 0.45

3.30 7.50 6.36 7.89

0.07 0.08 0.07 0.08

0.00 0.00 0.00 0.00

0.13 0.21 0.12 0.22

0.04 0.03 0.14 0.05

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

2.11 1.94 4.73 2.57

0.01 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.01 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.01 0.01 0.00

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.02 0.02 0.02

0.00 0.00 0.00 0.00

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

Page 56 of 78

RB-AR49727



Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Project Nos. 5246 & 74

TS21

2009‐10Event02 Dry

07/14/2009

Project Nos. 5246 & 74

TS21

2009‐10Event12 Dry

09/15/2009

Project Nos. 5246 & 74

TS21

2009‐10Event14 Dry

12/01/2009

Project Nos. 5246 & 74

TS21

2009‐10Event28 Dry

03/23/2010

0.00 0.01 0.01 0.01

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

NS 0.00 0.00 0.00

0.03 0.02 0.02 0.02

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.00 0.01 0.01 0.01

0.00 0.01 0.01 0.01

0.00 0.00 0.00 0.00

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.00 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.00 0.00 0.00 0.00

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.00

0.00 0.02 0.02 0.02

0.01 0.01 0.01 0.01

0.00 0.00 0.00 0.00

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.01 0.01 0.01 0.01

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.03 NS NS NS

0.03 NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Project Nos. 5246 & 74

TS21

2009‐10Event13 Wet

10/13/2009

Project Nos. 5246 & 74

TS21

2009‐10Event15 Wet

12/07/2009

Project Nos. 5246 & 74

TS21

2009‐10Event16 Wet

12/11/2009

Project Nos. 5246 & 74

TS21

2009‐10Event19 Wet

01/17/2010

Project Nos. 5246 & 74

TS21

2009‐10Event21 Wet

02/05/2010

261,792 1,194,786 2,465,316 9,250,056 12,547,062

1.78E+12 4.72E+13 3.49E+13 2.36E+15 1.07E+15

1.78E+13 8.09E+13 3.49E+14 4.19E+15 1.07E+16

1.78E+13 8.09E+13 3.49E+14 7.86E+15 1.07E+16

6.67E+12 9.44E+13 1.67E+14 2.36E+15 5.68E+15

0.000 0.000 0.001 0.003 0.004

0.000 0.000 0.000 0.001 0.002

0.000 0.000 0.001 0.003 0.004

0.000 0.000 0.000 0.001 0.002

0.000 0.000 0.000 0.001 0.001

0.000 0.002 0.004 0.014 0.020

0.000 0.000 0.000 0.002 0.002

0.000 0.000 0.001 0.003 0.004

NS NS NS NS NS

0.000 0.000 0.000 0.001 0.001

0.000 0.000 0.001 0.003 0.004

0.002 0.009 0.018 0.069 0.094

0.000 0.000 0.001 0.003 0.004

0.000 0.001 0.003 0.010 0.013

0.000 0.000 0.000 0.001 0.002

0.000 0.000 0.000 0.001 0.002

0.000 0.000 0.000 0.001 0.002

0.000 0.001 0.003 0.010 0.013

0.82 0.19 0.38 11.55 7.83

154.28 839.92 1569.20 5722.59 9242.70

2.70 0.00 0.00 415.77 0.00

NA NA NA NA NA

457.60 0.00 4307.60 16168.77 38772.33

17.16 141.97 35.38 293.93 411.22

256.58 2311.64 1444.59 4042.19 10730.93

1449.62 10926.42 5492.19 18594.09 45586.86

174.87 1129.81 1050.75 5768.79 57492.71

4.90 17.10 7.69 103.94 125.32

3.94 37.76 27.69 101.63 168.41

980.58 5946.35 6153.72 17323.69 54829.56

69.29 612.47 212.30 322.22 1033.93

0.01 0.04 0.08 0.12 0.16

12.26 52.70 0.00 0.00 0.00

14.22 117.44 29.23 243.11 339.94

25.82 472.73 327.69 1755.47 2788.47

0.25 106.29 2.31 395.56 628.97

NS NS NS NS NS

0.08 2.55 0.77 2.89 3.92

14.22 73.59 46.15 109.72 258.48

NA NA NA NA NA

315.42 1,999.46 1,784.58 8,026.64 20,208.61

NS NS NS NS NS

1,765.04 10,257.46 10,769.01 41,576.85 172,321.48

335.03 2,958.31 1,216.90 5,381.89 5,428.13

12.26 0.00 115.38 433.09 0.00

NS NS NS NS NS

9,135.72 21,258.21 27,230.20 170,349.58 30,547.90

NA NA NA NA NA

2042.87 6912.63 5384.50 50816.15 11749.19

0.00 0.00 0.01 0.02 0.03

0.00 0.00 0.00 0.00 0.01

0.04 0.19 0.38 1.44 1.96

0.41 1.86 3.85 14.44 19.58
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Project Nos. 5246 & 74

TS21

2009‐10Event13 Wet

10/13/2009

Project Nos. 5246 & 74

TS21

2009‐10Event15 Wet

12/07/2009

Project Nos. 5246 & 74

TS21

2009‐10Event16 Wet

12/11/2009

Project Nos. 5246 & 74

TS21

2009‐10Event19 Wet

01/17/2010

Project Nos. 5246 & 74

TS21

2009‐10Event21 Wet

02/05/2010

0.03 0.15 0.21 0.69 0.85

0.03 0.11 0.20 1.05 2.04

0.43 3.79 3.31 11.90 115.14

0.00 0.00 0.01 0.03 0.04

0.00 0.00 0.01 0.03 0.04

0.04 0.17 0.25 0.93 2.26

0.00 0.01 0.02 0.07 0.10

0.35 1.28 1.85 6.53 9.16

2.55 13.75 3.85 14.44 19.58

0.03 0.15 0.16 0.90 1.53

0.00 0.00 0.01 0.03 0.04

0.14 0.58 1.12 1.60 2.17

0.00 0.02 0.04 0.95 1.97

0.00 0.00 0.01 0.03 0.04

0.00 0.00 0.01 0.03 0.04

2.66 10.93 15.85 61.21 48.80

6.68 222.99 467.68 2298.28 2702.31

0.03 0.35 0.40 1.58 2.10

0.03 0.21 0.36 1.85 3.18

0.46 13.16 11.43 56.24 194.25

0.00 0.00 0.01 0.03 0.04

0.00 0.09 0.08 0.46 0.54

0.05 0.95 1.33 7.10 8.69

0.00 0.01 0.02 0.07 0.10

0.46 6.28 6.17 27.08 32.19

3.64 364.21 921.52 3614.88 4464.69

0.04 2.97 3.74 20.90 26.32

0.00 0.00 0.01 0.03 0.04

0.14 1.27 2.14 5.77 6.85

0.00 0.02 0.04 0.98 2.07

0.00 0.00 0.01 0.03 0.04

0.00 0.00 0.01 0.03 0.04

3.02 39.47 44.46 217.12 150.39

0.01 0.02 0.05 0.19 0.26

0.00 0.00 0.00 0.01 0.01

0.01 0.02 0.05 0.19 0.26

0.00 0.00 0.00 0.00 0.00

0.01 0.02 0.03 0.10 0.13

0.01 0.02 0.05 0.19 0.26

0.01 0.02 0.05 0.19 0.26

0.00 0.00 0.00 0.02 0.03

0.00 0.00 0.00 0.02 0.03

0.00 0.00 0.00 0.02 0.03

0.00 0.00 0.00 0.02 0.03

0.00 0.00 0.00 0.02 0.03

0.00 0.00 0.00 0.02 0.03

0.00 0.00 0.00 0.02 0.03

0.03 0.12 0.25 0.95 1.29

0.00 0.01 0.03 0.10 0.13

0.01 0.02 0.05 0.19 0.26

0.01 0.04 0.08 0.29 0.39

0.01 0.02 0.05 0.19 0.26

0.01 0.04 0.08 0.29 0.39

0.01 0.04 0.08 0.29 0.39

0.01 0.04 0.08 0.29 0.39

0.01 0.02 0.05 0.19 0.26

0.00 0.01 0.03 0.10 0.13

0.00 0.01 0.03 0.10 0.13
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Project Nos. 5246 & 74

TS21

2009‐10Event13 Wet

10/13/2009

Project Nos. 5246 & 74

TS21

2009‐10Event15 Wet

12/07/2009

Project Nos. 5246 & 74

TS21

2009‐10Event16 Wet

12/11/2009

Project Nos. 5246 & 74

TS21

2009‐10Event19 Wet

01/17/2010

Project Nos. 5246 & 74

TS21

2009‐10Event21 Wet

02/05/2010

0.01 0.06 0.13 0.48 0.65

0.00 0.01 0.03 0.10 0.13

0.00 0.01 0.03 0.10 0.13

0.00 0.01 0.03 0.10 0.13

0.00 0.01 0.03 0.10 0.13

0.01 0.06 0.13 0.48 0.65

0.01 0.06 0.13 0.48 0.65

0.00 0.01 0.03 0.10 0.13

0.03 0.12 0.26 0.96 1.30

0.01 0.06 0.13 0.48 0.65

0.01 0.04 0.08 0.29 0.39

0.01 0.06 0.13 0.48 0.65

0.01 0.06 0.13 0.48 0.65

0.00 0.01 0.03 0.10 0.13

0.01 0.02 0.05 0.19 0.26

0.01 0.02 0.05 0.19 0.26

0.01 0.06 0.13 0.48 0.65

0.01 0.02 0.05 0.19 0.26

0.01 0.02 0.05 0.19 0.26

0.01 0.06 0.13 0.48 0.65

0.01 0.06 0.13 0.48 0.65

0.00 0.01 0.03 0.10 0.13

0.01 0.02 0.05 0.19 0.26

0.01 0.06 0.13 3.42 0.65

0.03 0.12 1.80 0.96 1.30

0.01 0.06 0.13 0.48 0.65

0.00 0.00 0.00 0.01 0.01

0.01 0.02 0.05 0.19 0.26

0.01 0.02 0.05 0.19 0.26

0.00 0.00 0.00 0.24 0.01

0.00 0.00 0.00 0.01 0.01

0.01 0.06 0.13 0.48 0.65

0.00 0.01 0.03 0.10 0.13

0.00 0.01 0.03 0.10 0.13

0.00 0.01 0.03 0.10 0.13

0.00 0.00 0.00 0.00 0.01

0.00 0.01 0.03 0.10 0.13

0.01 0.06 0.13 0.48 0.65

0.01 0.06 0.13 0.48 0.65

0.00 0.01 0.03 0.10 0.13

0.00 0.00 0.01 0.02 0.03

0.00 0.01 0.03 0.10 0.13

0.00 0.00 0.00 0.00 0.01

0.00 0.00 0.00 0.17 0.01

NS NS NS NS NS

NS NS NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Hollypark Drain

TS22

2009‐10Event02 Dry

07/14/2009

Hollypark Drain

TS22

2009‐10Event12 Dry

09/15/2009

Hollypark Drain

TS22

2009‐10Event14 Dry

12/01/2009

Hollypark Drain

TS22

2009‐10Event28 Dry

03/23/2010

5,483,160 5,483,160 5,483,160 5,483,160

1.24E+12 62106320226 62106320226 1.24213E+11

1.24213E+11 15526580057 7.76329E+11 2.01846E+11

2.01846E+11 15526580057 7.76329E+11 2.01846E+11

3.73E+12 62106320226 4.65797E+11 7.76E+12

0.002 0.002 0.002 0.002

0.001 0.001 0.001 0.001

0.002 0.002 0.002 0.002

0.001 0.001 0.001 0.001

0.000 0.000 0.000 0.000

0.009 0.009 0.009 0.009

0.001 0.001 0.001 0.001

0.002 0.002 0.002 0.002

0.000 NS NS NS

0.001 0.001 0.001 0.001

0.002 0.002 0.002 0.002

0.041 0.041 0.041 0.041

0.001 0.002 0.002 0.002

0.007 0.006 0.006 0.006

0.001 0.001 0.001 0.001

0.001 0.001 0.001 0.001

0.001 0.001 0.001 0.001

0.007 0.006 0.006 0.006

0.86 0.86 2.74 0.86

3696.83 4312.97 5408.32 5579.47

68.46 68.46 246.46 246.46

NA NA NA NA

51687.15 37652.89 66063.70 32860.70

537.41 70.51 37.31 17.11

34914.50 4073.36 3114.92 2991.69

393643.83 64694.51 27897.37 42102.78

77701.87 49633.35 26665.09 47921.86

0.00 51.34 140.34 8.56

174.57 462.10 213.59 217.02

84547.85 46210.36 106112.69 109535.67

4552.58 1047.43 458.68 198.53

0.07 0.07 0.17 0.07

0.00 0.00 0.00 0.00

444.99 58.19 17.11 17.11

530.56 397.07 17.11 17.11

0.00 0.00 5.13 5.13

NS NS NS NS

5.13 1.71 1.71 5.13

0.00 136.92 184.84 17.11

NA NA NA NA

46,894.96 33,100.31 43,129.67 108,851.08

NS NS NS NS

324,499.44 201,271.80 214,963.76 284,792.75

65,036.81 12,391.22 4,176.05 12,596.60

68.46 68.46 0.00 256.72

NS NS NS NS

32,518.40 123,227.63 22,591.73 13,691.96

NA NA NA NA

21222.54 66063.70 3422.99 5134.48

0.01 0.01 0.01 0.01

0.00 0.00 0.00 0.00

0.86 0.86 0.86 0.86

8.56 8.56 8.56 8.56

Page 61 of 78

RB-AR49732



Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Hollypark Drain

TS22

2009‐10Event02 Dry

07/14/2009

Hollypark Drain

TS22

2009‐10Event12 Dry

09/15/2009

Hollypark Drain

TS22

2009‐10Event14 Dry

12/01/2009

Hollypark Drain

TS22

2009‐10Event28 Dry

03/23/2010

1.20 0.58 0.36 0.52

1.89 1.02 1.57 0.76

31.97 19.51 25.67 36.97

0.02 0.02 0.02 0.02

0.00 0.00 0.11 0.02

0.85 0.23 0.44 0.31

0.04 0.04 0.04 0.04

6.64 5.20 2.57 3.42

0.00 8.56 8.56 8.56

0.73 0.30 0.03 0.03

0.02 0.02 0.02 0.02

3.94 2.05 1.30 1.40

1.69 0.53 1.75 0.64

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

15.44 4.55 9.17 11.81

318.34 373.11 122.20 369.68

1.25 0.67 0.43 0.67

1.91 1.33 1.61 0.92

38.00 34.13 28.96 51.34

0.02 0.02 0.02 0.02

0.16 0.29 0.14 0.02

1.17 0.93 0.89 0.77

0.04 0.04 0.04 0.04

12.39 12.77 4.79 8.18

472.37 670.91 168.07 328.95

1.87 2.58 0.79 1.96

0.02 0.02 0.02 0.02

5.89 3.31 1.66 2.08

1.77 0.60 1.82 0.75

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

51.34 39.71 17.49 22.01

0.12 0.11 0.11 0.11

0.00 0.00 0.00 0.00

0.12 0.11 0.11 0.11

0.00 0.00 0.00 0.00

0.07 0.11 0.11 0.06

0.12 0.11 0.11 0.11

0.12 0.11 0.11 0.11

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.07 0.56 0.56 0.56

0.07 0.06 0.06 0.06

0.12 0.11 0.11 0.11

0.17 0.17 0.17 0.17

0.12 0.11 0.11 0.11

0.17 0.17 0.17 0.17

0.17 0.17 0.17 0.17

0.17 0.17 0.17 0.17

0.12 0.11 0.11 0.11

0.07 0.06 0.06 0.06

0.07 0.06 0.06 0.06
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Hollypark Drain

TS22

2009‐10Event02 Dry

07/14/2009

Hollypark Drain

TS22

2009‐10Event12 Dry

09/15/2009

Hollypark Drain

TS22

2009‐10Event14 Dry

12/01/2009

Hollypark Drain

TS22

2009‐10Event28 Dry

03/23/2010

0.01 0.29 0.29 0.29

0.03 0.06 0.06 0.06

0.07 0.06 0.06 0.06

0.03 0.06 0.06 0.06

0.03 0.06 0.06 0.06

0.29 0.29 0.29 0.29

0.29 0.29 0.29 0.29

NS 0.06 0.06 0.06

0.58 0.57 0.57 0.57

0.29 0.29 0.29 0.29

0.17 0.17 0.17 0.17

0.07 0.29 0.29 0.29

0.01 0.29 0.29 0.29

0.07 0.06 0.06 0.06

0.12 0.11 0.11 0.11

0.12 0.11 0.11 0.11

0.29 0.29 0.29 0.29

0.12 0.11 0.11 0.11

0.12 0.11 0.11 0.11

0.03 0.29 0.29 0.29

0.29 0.29 0.29 0.29

0.07 0.06 0.06 0.06

0.12 0.11 0.11 0.11

0.29 0.29 0.29 0.29

0.02 0.57 0.57 0.57

0.29 0.29 0.29 0.29

0.01 0.01 0.01 0.01

0.12 0.11 0.11 0.11

0.12 0.11 0.11 0.11

0.00 0.00 0.00 0.00

0.01 0.01 0.01 0.01

0.29 0.29 0.29 0.29

0.07 0.06 0.06 0.06

0.07 0.06 0.06 0.06

0.07 0.06 0.06 0.06

0.00 0.00 0.00 0.00

0.07 0.06 0.06 0.06

0.29 0.29 0.29 0.29

0.29 0.29 0.29 0.29

0.07 0.06 0.06 0.06

0.01 0.01 0.01 0.01

0.07 0.06 0.06 0.06

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.58 NS NS NS

0.58 NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Hollypark Drain

TS22

2009‐10Event13 Wet

10/13/2009

Hollypark Drain

TS22

2009‐10Event15 Wet

12/07/2009

Hollypark Drain

TS22

2009‐10Event16 Wet

12/11/2009

Hollypark Drain

TS22

2009‐10Event19 Wet

01/17/2010

Hollypark Drain

TS22

2009‐10Event21 Wet

02/05/2010

2,793,609 4,069,989 2,869,722 15,889,833 13,462,614

1.90E+14 5.76E+12 7.31E+13 1.34E+14 1.91E+14

1.27E+14 1.84E+14 1.95E+14 1.08E+15 1.91E+14

1.27E+14 1.84E+14 1.95E+14 1.34E+15 1.91E+14

7.12E+14 2.77E+13 1.79E+14 1.34E+15 9.15E+15

0.001 0.001 0.001 0.005 0.005

0.000 0.001 0.000 0.002 0.002

0.001 0.001 0.001 0.005 0.004

0.000 0.001 0.000 0.002 0.002

0.000 0.000 0.000 0.001 0.001

0.004 0.006 0.004 0.025 0.021

0.001 0.001 0.001 0.003 0.003

0.001 0.001 0.001 0.005 0.004

NS NS NS NS NS

0.000 0.000 0.000 0.001 0.001

0.001 0.001 0.001 0.005 0.004

0.021 0.030 0.021 0.119 0.101

0.001 0.001 0.001 0.005 0.004

0.003 0.004 0.003 0.016 0.014

0.000 0.001 0.000 0.002 0.002

0.000 0.001 0.000 0.002 0.002

0.000 0.001 0.000 0.002 0.002

0.003 0.004 0.003 0.016 0.014

0.44 0.64 1.25 29.64 16.81

1506.79 3303.02 2078.13 9880.72 9833.09

28.78 0.00 128.99 0.00 0.00

NA NA NA NA NA

9591.86 7114.20 9853.20 27666.02 50846.31

317.40 227.40 28.13 548.38 213.47

3261.23 4268.52 1578.30 7064.72 3790.36

18486.14 15143.08 8043.79 27369.60 30339.70

3243.79 2998.13 2257.28 11461.64 34541.87

64.53 6.35 39.41 266.78 243.73

58.77 89.69 54.46 273.70 442.91

20927.70 10163.14 10748.94 39522.89 92447.84

418.55 411.61 64.49 1215.33 1277.46

0.09 0.13 0.09 0.20 0.17

116.85 0.00 0.00 0.00 0.00

261.60 188.02 23.29 453.53 176.49

296.48 1250.07 834.83 2825.89 3118.01

2.62 282.03 188.11 637.31 703.44

NS NS NS NS NS

0.87 1.27 0.90 4.94 4.20

149.98 68.60 53.74 296.42 268.94

NA NA NA NA NA

4,237.86 4,548.01 3,959.19 14,919.89 53,871.88

NS NS NS NS NS

24,415.65 25,916.01 21,856.18 73,117.35 189,938.29

4,098.34 4,979.94 1,728.79 5,582.61 4,740.05

130.80 190.56 134.36 741.05 630.33

NS NS NS NS NS

135,681.27 74,190.92 11,823.84 220,340.12 100,011.75

NA NA NA NA NA

28949.99 12195.77 2508.09 43475.18 17649.13

0.01 0.01 0.01 0.03 0.03

0.00 0.00 0.00 0.01 0.01

0.44 0.64 0.45 2.47 2.10

4.36 6.35 4.48 24.70 21.01
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Hollypark Drain

TS22

2009‐10Event13 Wet

10/13/2009

Hollypark Drain

TS22

2009‐10Event15 Wet

12/07/2009

Hollypark Drain

TS22

2009‐10Event16 Wet

12/11/2009

Hollypark Drain

TS22

2009‐10Event19 Wet

01/17/2010

Hollypark Drain

TS22

2009‐10Event21 Wet

02/05/2010

0.35 0.30 0.25 0.71 0.57

0.37 0.33 0.33 1.63 1.49

5.20 5.67 3.53 17.39 30.42

0.01 0.01 0.01 0.05 0.04

0.01 0.01 0.01 0.05 0.04

0.20 0.20 0.20 0.75 0.58

0.02 0.03 0.02 0.12 0.11

1.99 2.30 2.02 7.00 5.10

38.72 32.52 17.91 24.70 21.01

0.26 0.30 0.21 1.43 0.73

0.01 0.01 0.01 0.05 0.04

1.35 0.96 0.47 1.80 2.24

0.04 0.06 0.04 1.66 0.21

0.01 0.01 0.01 0.05 0.04

0.01 0.01 0.01 0.05 0.04

18.31 20.83 15.78 60.37 29.25

29.82 1145.89 279.47 3902.89 1991.83

0.35 0.66 0.35 2.07 1.61

0.40 0.68 0.44 2.94 2.06

5.62 24.75 8.53 93.18 63.28

0.01 0.01 0.01 0.05 0.04

0.01 0.13 0.01 0.53 0.04

0.21 1.98 0.68 8.89 4.24

0.02 0.03 0.02 0.12 0.11

3.19 13.36 4.64 39.23 13.95

51.45 1397.43 485.49 5266.43 3050.78

0.37 6.22 1.97 31.52 7.06

0.01 0.01 0.01 0.05 0.04

1.45 2.69 0.98 8.27 4.82

0.04 0.06 0.04 1.79 0.90

0.01 0.01 0.01 0.05 0.04

0.01 0.01 0.01 0.05 0.04

20.40 67.08 22.39 196.63 63.70

0.06 0.08 0.06 0.33 0.28

0.00 0.00 0.00 0.01 0.01

0.06 0.08 0.06 0.33 0.28

0.00 0.00 0.00 0.00 0.00

0.06 0.09 0.03 0.16 0.14

0.06 0.09 0.06 0.33 0.28

0.06 0.09 0.06 0.33 0.28

0.01 0.01 0.01 0.03 0.03

0.01 0.01 0.01 0.03 0.03

0.01 0.01 0.01 0.03 0.03

0.01 0.01 0.01 0.03 0.03

0.01 0.01 0.01 0.03 0.03

0.01 0.01 0.01 0.03 0.03

0.01 0.01 0.01 0.03 0.03

0.29 0.42 0.00 1.63 1.39

0.03 0.04 0.00 0.16 0.14

0.06 0.09 0.00 0.33 0.28

0.09 0.13 0.00 0.49 0.42

0.06 0.09 0.00 0.33 0.28

0.09 0.13 0.00 0.49 0.42

0.09 0.13 0.00 0.49 0.42

0.09 0.13 0.00 0.49 0.42

0.06 0.09 0.00 0.33 0.28

0.03 0.04 0.00 0.16 0.14

0.03 0.04 0.00 0.16 0.14

Page 65 of 78

RB-AR49736



Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Hollypark Drain

TS22

2009‐10Event13 Wet

10/13/2009

Hollypark Drain

TS22

2009‐10Event15 Wet

12/07/2009

Hollypark Drain

TS22

2009‐10Event16 Wet

12/11/2009

Hollypark Drain

TS22

2009‐10Event19 Wet

01/17/2010

Hollypark Drain

TS22

2009‐10Event21 Wet

02/05/2010

0.15 0.21 0.00 0.83 0.70

0.03 0.04 0.00 0.16 0.14

0.03 0.04 0.00 0.16 0.14

0.03 0.04 0.00 0.16 0.14

0.03 0.04 0.00 0.16 0.14

0.15 0.21 0.00 0.83 0.70

0.15 0.21 0.00 0.83 0.70

0.03 0.04 0.00 0.16 0.14

0.29 0.42 0.00 1.65 1.40

0.15 0.21 0.00 0.83 0.70

0.09 0.13 0.00 0.49 0.42

0.15 0.21 0.00 0.83 0.70

0.15 0.21 0.00 0.83 0.70

0.03 0.04 0.00 0.16 0.14

0.06 0.09 0.00 0.33 0.28

0.06 0.09 0.00 0.33 0.28

0.15 0.21 0.00 0.83 0.70

0.06 0.09 0.00 0.33 0.28

0.06 0.09 0.00 0.33 0.28

0.15 0.21 0.00 0.83 0.70

0.15 0.21 0.00 0.83 0.70

0.03 0.04 0.00 0.16 0.14

0.06 0.09 0.00 0.33 0.28

0.15 0.21 0.00 0.83 0.70

0.29 0.42 0.00 1.65 1.40

0.15 0.21 0.00 0.83 0.70

0.00 0.00 0.00 0.02 0.01

0.06 0.09 0.00 0.33 0.28

0.06 0.09 0.00 0.33 0.28

0.00 0.00 0.00 0.01 0.01

0.00 0.00 0.00 0.02 0.01

0.15 0.21 0.00 0.83 0.70

0.03 0.04 0.00 0.16 0.14

0.03 0.04 0.00 0.16 0.14

0.03 0.04 0.00 0.16 0.14

0.00 0.00 0.00 0.01 0.01

0.03 0.04 0.00 0.16 0.14

0.15 0.21 0.00 0.83 0.70

0.15 0.21 0.00 0.83 0.70

0.03 0.04 0.00 0.16 0.14

0.01 0.01 0.00 0.03 0.03

0.03 0.04 0.00 0.16 0.14

0.00 0.00 0.00 0.01 0.01

0.00 0.00 0.00 0.01 0.01

NS NS NS NS NS

NS NS NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

D D I 8

TS23

2009‐10Event02 Dry

07/14/2009

D D I 8

TS23

2009‐10Event12 Dry

09/15/2009

D D I 8

TS23

2009‐10Event14 Dry

12/01/2009

D D I 8

TS23

2009‐10Event28 Dry

03/23/2010

2,832,300 2,832,300 2,832,300 2,832,300

2.41E+12 1.84464E+11 2.40605E+11 1.92E+13

1.28E+13 1.92E+12 2.41E+12 1.92E+14

1.28E+13 1.92E+12 2.41E+12 1.92E+14

2.41E+12 2.40605E+11 2.41E+13 7.22E+13

0.001 0.001 0.001 0.001

0.000 0.000 0.000 0.000

0.001 0.001 0.001 0.001

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.004 0.004 0.004 0.004

0.001 0.001 0.001 0.001

0.001 0.001 0.001 0.001

0.000 NS NS NS

0.000 0.000 0.000 0.000

0.001 0.001 0.001 0.001

0.021 0.021 0.021 0.021

0.000 0.001 0.001 0.001

0.004 0.003 0.003 0.003

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.004 0.003 0.003 0.003

1.06 0.44 0.88 0.44

1768.13 1785.81 2422.34 2581.47

0.00 35.36 0.00 127.31

NA NA NA NA

38898.84 38898.84 38898.84 19449.42

8.84 29.88 38.55 25.64

4314.23 1101.54 1060.88 1292.50

35185.77 20863.92 9936.88 13331.69

16266.79 20156.67 16337.51 16532.01

53.04 68.96 68.96 4.42

31.83 50.04 92.47 91.06

31826.32 36246.64 38898.84 37130.71

555.19 254.61 123.77 95.48

0.04 0.04 0.09 0.04

0.00 0.00 0.00 0.00

8.84 24.75 31.83 21.22

0.00 228.09 229.86 8.84

0.00 0.00 2.65 2.65

NS NS NS NS

2.65 0.88 0.88 2.65

74.26 72.49 102.55 8.84

NA NA NA NA

5,976.28 8,451.66 13,420.10 27,759.63

NS NS NS NS

79,919.43 84,516.57 90,174.58 94,418.09

3,076.54 1,768.13 1,273.05 4,102.06

35.36 35.36 132.61 132.61

NS NS NS NS

12,907.34 9,194.27 9,194.27 4,950.76

NA NA NA NA

7602.95 5658.01 3359.45 2652.19

0.01 0.01 0.01 0.01

0.00 0.00 0.00 0.00

0.44 0.44 0.44 0.44

4.42 4.42 4.42 4.42
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

D D I 8

TS23

2009‐10Event02 Dry

07/14/2009

D D I 8

TS23

2009‐10Event12 Dry

09/15/2009

D D I 8

TS23

2009‐10Event14 Dry

12/01/2009

D D I 8

TS23

2009‐10Event28 Dry

03/23/2010

0.22 0.12 0.15 0.28

0.22 0.00 0.33 0.23

9.00 9.32 9.04 12.02

0.01 0.01 0.01 0.01

0.01 0.01 0.04 0.01

0.25 0.12 0.22 0.19

0.00 0.02 0.02 0.02

2.46 1.01 1.15 2.00

4.42 4.42 4.42 4.42

0.11 0.00 0.11 0.02

0.01 0.01 0.01 0.01

0.54 0.41 0.42 0.55

0.19 0.00 0.77 0.22

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

3.02 3.29 6.14 7.04

30.41 21.04 32.89 52.87

0.27 0.14 0.20 0.34

0.24 0.21 0.35 0.28

10.57 10.47 10.82 15.10

0.01 0.01 0.01 0.01

0.00 0.01 0.06 0.01

0.30 0.12 0.44 0.35

0.00 0.02 0.02 0.02

5.06 3.54 2.40 3.75

65.95 35.01 49.68 59.76

0.94 0.48 0.51 0.61

0.01 0.01 0.01 0.01

0.80 0.54 0.61 0.70

0.23 0.18 0.86 0.36

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

14.89 10.93 13.37 10.80

0.06 0.06 0.06 0.06

0.00 0.00 0.00 0.00

0.06 0.06 0.06 0.06

0.00 0.00 0.00 0.00

0.04 0.06 0.06 0.03

0.06 0.06 0.06 0.06

0.06 0.06 0.06 0.06

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.04 0.29 0.29 0.29

0.04 0.03 0.03 0.03

0.06 0.06 0.06 0.06

0.09 0.09 0.09 0.09

0.06 0.06 0.06 0.06

0.09 0.09 0.09 0.09

0.09 0.09 0.09 0.09

0.09 0.09 0.09 0.09

0.06 0.06 0.06 0.06

0.04 0.03 0.03 0.03

0.04 0.03 0.03 0.03
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

D D I 8

TS23

2009‐10Event02 Dry

07/14/2009

D D I 8

TS23

2009‐10Event12 Dry

09/15/2009

D D I 8

TS23

2009‐10Event14 Dry

12/01/2009

D D I 8

TS23

2009‐10Event28 Dry

03/23/2010

0.00 0.15 0.15 0.15

0.02 0.03 0.03 0.03

0.04 0.03 0.03 0.03

0.02 0.03 0.03 0.03

0.02 0.03 0.03 0.03

0.15 0.15 0.15 0.15

0.15 0.15 0.15 0.15

NS 0.03 0.03 0.03

0.30 0.29 0.29 0.29

0.15 0.15 0.15 0.15

0.09 0.09 0.09 0.09

0.04 0.15 0.15 0.15

0.00 0.15 0.15 0.15

0.04 0.03 0.03 0.03

0.06 0.06 0.06 0.06

0.06 0.06 0.06 0.06

0.15 0.15 0.15 0.15

0.06 0.06 0.06 0.06

0.06 0.06 0.06 0.06

0.02 0.15 0.15 0.15

0.15 0.15 0.15 0.15

0.04 0.03 0.03 0.03

0.06 0.06 0.06 0.06

0.15 0.15 0.15 0.15

0.01 0.29 0.29 0.29

0.15 0.15 0.15 0.15

0.00 0.00 0.00 0.00

0.06 0.06 0.06 0.06

0.06 0.06 0.06 0.06

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.15 0.15 0.15 0.15

0.04 0.03 0.03 0.03

0.04 0.03 0.03 0.03

0.04 0.03 0.03 0.03

0.00 0.00 0.00 0.00

0.04 0.03 0.03 0.03

0.15 0.15 0.15 0.15

0.15 0.15 0.15 0.15

0.04 0.03 0.03 0.03

0.01 0.01 0.01 0.01

0.04 0.03 0.03 0.03

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.30 NS NS NS

0.30 NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

D D I 8

TS23

2009‐10Event13 Wet

10/13/2009

D D I 8

TS23

2009‐10Event15 Wet

12/07/2009

D D I 8

TS23

2009‐10Event16 Wet

12/11/2009

D D I 8

TS23

2009‐10Event19 Wet

01/17/2010

D D I 8

TS23

2009‐10Event21 Wet

02/05/2010

1,856,925 1,618,911 1,698,003 5,442,048 7,059,546

1.84E+13 7.33E+13 4.11E+13 7.71E+13 3.20E+14

1.26E+14 7.33E+12 1.37E+14 7.71E+14 3.20E+14

1.26E+14 7.33E+12 1.37E+14 7.71E+14 3.20E+14

1.58E+14 1.10E+14 2.29E+14 3.70E+14 1.80E+15

0.001 0.001 0.001 0.002 0.002

0.000 0.000 0.000 0.001 0.001

0.001 0.001 0.001 0.002 0.002

0.000 0.000 0.000 0.001 0.001

0.000 0.000 0.000 0.000 0.000

0.003 0.003 0.003 0.008 0.011

0.000 0.000 0.000 0.001 0.001

0.001 0.001 0.001 0.002 0.002

NS NS NS NS NS

0.000 0.000 0.000 0.001 0.001

0.001 0.001 0.001 0.002 0.002

0.014 0.012 0.012 0.041 0.053

0.001 0.001 0.001 0.002 0.002

0.002 0.002 0.002 0.006 0.007

0.000 0.000 0.000 0.001 0.001

0.000 0.000 0.000 0.001 0.001

0.000 0.000 0.000 0.001 0.001

0.002 0.002 0.002 0.006 0.007

0.29 0.25 0.60 6.79 8.81

1159.23 1354.26 1229.31 3838.98 4980.01

19.13 0.00 72.55 244.61 0.00

NA NA NA NA NA

3245.84 1414.90 2821.37 4756.25 7271.69

173.88 85.20 55.52 305.76 112.38

6051.17 1313.84 840.36 2344.15 2564.92

12867.44 9085.68 5713.27 11279.12 16262.15

1993.87 838.83 800.06 2819.78 2375.42

37.10 22.23 26.20 54.36 48.48

25.97 5.05 11.99 16.99 96.07

6955.37 3031.93 5038.16 6794.65 8814.17

584.25 157.66 82.63 506.20 430.13

0.06 0.05 0.05 0.07 0.09

118.24 0.00 0.00 0.00 0.00

143.74 70.44 45.85 252.76 92.99

147.22 428.51 360.73 740.62 1154.66

1.74 96.82 81.52 5.10 260.90

NS NS NS NS NS

23.18 0.51 0.50 1.70 2.20

100.85 57.61 27.21 108.71 70.51

NA NA NA NA NA

2,005.47 832.77 1,027.78 1,861.73 2,957.15

NS NS NS NS NS

13,910.74 6,670.24 7,859.52 11,550.90 16,746.92

3,013.99 1,576.60 826.26 1,287.59 2,406.27

86.94 75.80 75.57 254.80 0.00

NS NS NS NS NS

29,328.48 8,186.21 3,425.95 33,293.78 8,373.46

NA NA NA NA NA

9389.75 2122.35 806.11 7474.11 5288.50

0.00 0.00 0.00 0.01 0.01

0.00 0.00 0.00 0.00 0.00

0.29 0.25 0.25 0.85 1.10

2.90 2.53 2.52 37.03 11.02
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

D D I 8

TS23

2009‐10Event13 Wet

10/13/2009

D D I 8

TS23

2009‐10Event15 Wet

12/07/2009

D D I 8

TS23

2009‐10Event16 Wet

12/11/2009

D D I 8

TS23

2009‐10Event19 Wet

01/17/2010

D D I 8

TS23

2009‐10Event21 Wet

02/05/2010

0.67 0.26 0.22 0.47 0.84

0.25 0.13 0.26 0.54 0.70

2.83 1.87 1.52 5.61 5.99

0.01 0.01 0.01 0.02 0.02

0.03 0.03 0.01 0.02 0.02

0.32 0.19 0.23 0.41 0.53

0.01 0.01 0.01 0.04 0.06

4.15 2.45 1.53 3.84 5.11

21.56 2.53 2.52 56.74 11.02

0.30 0.23 0.10 1.60 0.67

0.01 0.01 0.01 0.02 0.02

1.18 0.36 0.24 0.50 0.64

0.03 0.03 0.03 0.50 0.11

0.01 0.01 0.01 0.02 0.02

0.01 0.01 0.01 0.02 0.02

32.23 17.59 9.51 36.35 42.62

23.88 153.62 34.46 529.98 493.59

0.68 0.77 0.34 1.19 1.55

0.27 0.22 0.30 0.76 0.89

3.12 6.97 2.78 16.88 18.60

0.01 0.01 0.01 0.02 0.02

0.03 0.10 0.03 0.18 0.30

0.36 0.81 0.42 2.59 2.53

0.01 0.01 0.01 0.04 0.06

5.15 7.59 3.09 12.91 14.54

28.86 222.34 49.07 689.66 740.39

0.43 3.76 0.73 7.98 8.29

0.01 0.01 0.01 0.02 0.02

1.22 0.86 0.39 1.60 1.80

0.12 0.03 0.03 0.57 0.11

0.01 0.01 0.01 0.02 0.02

0.01 0.01 0.01 0.02 0.02

36.75 35.98 12.70 63.87 70.07

0.04 0.03 0.03 0.11 0.15

0.00 0.00 0.00 0.00 0.00

0.04 0.03 0.03 0.11 0.15

0.00 0.00 0.00 0.00 0.00

0.04 0.03 0.02 0.06 0.07

0.04 0.03 0.03 0.11 0.15

0.04 0.03 0.03 0.11 0.15

0.00 0.00 0.00 0.01 0.01

0.00 0.00 0.00 0.01 0.01

0.00 0.00 0.00 0.01 0.01

0.00 0.00 0.00 0.01 0.01

0.00 0.00 0.00 0.01 0.01

0.00 0.00 0.00 0.01 0.01

0.00 0.00 0.00 0.01 0.01

0.19 0.17 0.17 0.56 0.73

0.02 0.02 0.02 0.06 0.07

0.04 0.03 0.03 0.11 0.15

0.06 0.05 0.05 0.17 0.22

0.04 0.03 0.03 0.11 0.15

0.06 0.05 0.05 0.17 0.22

0.06 0.05 0.05 0.17 0.22

0.06 0.05 0.05 0.17 0.22

0.04 0.03 0.03 0.11 0.15

0.02 0.02 0.02 0.06 0.07

0.02 0.02 0.02 0.06 0.07

Page 71 of 78

RB-AR49742



Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

D D I 8

TS23

2009‐10Event13 Wet

10/13/2009

D D I 8

TS23

2009‐10Event15 Wet

12/07/2009

D D I 8

TS23

2009‐10Event16 Wet

12/11/2009

D D I 8

TS23

2009‐10Event19 Wet

01/17/2010

D D I 8

TS23

2009‐10Event21 Wet

02/05/2010

0.10 0.08 0.08 0.28 0.37

0.02 0.02 0.02 0.06 0.07

0.02 0.02 0.02 0.06 0.07

0.02 0.02 0.02 0.06 0.07

0.02 0.02 0.02 0.06 0.07

0.10 0.08 0.08 0.28 0.37

0.10 0.08 0.08 0.28 0.37

0.02 0.02 0.02 0.06 0.07

0.19 0.17 0.17 0.57 0.73

0.10 0.08 0.08 0.28 0.37

0.06 0.05 0.05 0.17 0.22

0.10 0.08 0.08 0.28 0.37

0.10 0.08 0.08 0.28 0.37

0.02 0.02 0.02 0.06 0.07

0.04 0.03 0.03 0.11 0.15

0.04 0.03 0.03 0.11 0.15

0.10 0.08 0.08 0.28 0.37

0.04 0.03 0.03 0.11 0.15

0.04 0.03 0.03 0.11 0.15

0.10 0.08 0.08 0.28 0.37

0.10 0.08 0.08 0.28 0.37

0.02 0.02 0.02 0.06 0.07

0.04 0.03 0.03 0.11 0.15

0.10 0.08 0.08 0.00 0.37

0.19 0.17 0.00 0.57 0.73

0.10 0.08 0.08 0.28 0.37

0.00 0.00 0.00 0.01 0.01

0.04 0.03 0.03 0.11 0.15

0.04 0.03 0.03 0.11 0.15

0.00 0.00 0.00 0.20 0.00

0.00 0.00 0.00 0.01 0.01

0.10 0.08 0.08 0.28 0.37

0.02 0.02 0.02 0.06 0.07

0.02 0.02 0.02 0.06 0.07

0.02 0.02 0.02 0.06 0.07

0.00 0.00 0.00 0.00 0.00

0.02 0.02 0.02 0.06 0.07

0.10 0.08 0.08 0.28 0.37

0.10 0.08 0.08 0.28 0.37

0.02 0.02 0.02 0.06 0.07

0.00 0.00 0.00 0.01 0.01

0.02 0.02 0.02 0.06 0.07

0.00 0.00 0.00 0.04 0.00

0.00 0.00 0.00 0.13 0.00

NS NS NS NS NS

NS NS NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Dominguez Channel @ 

116th Street

TS24

2009‐10Event02 Dry

07/14/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event12 Dry

09/15/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event14 Dry

12/01/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event28 Dry

03/23/2010

35,379,180 35,379,180 35,379,180 35,379,180

2.40E+13 1.60E+14 2.00365E+11 1.00183E+11

2.40E+14 1.60E+14 3.01E+12 8.01E+12

3.01E+14 1.60E+14 3.01E+12 1.30E+13

3.01E+13 5.01E+14 8.01E+12 9.02E+14

0.011 0.012 0.012 0.012

0.004 0.004 0.004 0.004

0.011 0.011 0.011 0.011

0.004 0.004 0.004 0.004

0.002 0.002 0.002 0.002

0.055 0.055 0.055 0.055

0.007 0.007 0.007 0.007

0.011 0.011 0.011 0.011

0.000 NS NS NS

0.003 0.003 0.003 0.003

0.011 0.011 0.011 0.011

0.265 0.265 0.265 0.265

0.003 0.011 0.011 0.011

0.044 0.036 0.036 0.036

0.006 0.006 0.006 0.006

0.006 0.006 0.006 0.006

0.004 0.004 0.004 0.004

0.044 0.036 0.036 0.036

5.52 5.52 5.52 44.17

21224.91 19988.08 21556.20 23853.18

441.73 441.73 1590.21 1590.21

NA NA NA NA

212028.23 395344.30 304790.58 333502.74

331.29 534.49 1068.98 6515.45

5654.09 10336.38 54994.82 53669.65

282704.31 157475.13 157475.13 366632.15

169180.86 262826.66 238531.76 258409.40

1303.09 463.81 309.21 5057.76

2142.37 1521.74 2296.97 1625.55

375466.66 452768.62 684674.49 463811.75

4373.08 1413.52 3754.67 25840.94

0.44 0.44 1.10 0.44

0.00 0.00 0.00 0.00

265.04 441.73 883.45 5389.05

27386.98 6184.16 21379.51 44172.55

6184.16 1391.44 4836.89 9983.00

NS NS NS NS

33.13 11.04 320.25 315.83

1325.18 1038.05 1104.31 5278.62

NA NA NA NA

190,604.54 117,278.11 379,883.91 287,121.56

NS NS NS NS

945,292.52 998,299.58 1,568,125.45 1,364,931.73

23,411.45 12,942.56 28,491.29 73,989.02

441.73 441.73 0.00 1,656.47

NS NS NS NS

178,898.82 196,567.84 114,848.62 44,172.55

NA NA NA NA

46381.18 75093.33 44172.55 17669.02

0.08 0.07 0.07 0.07

0.02 0.02 0.02 0.02

5.52 5.52 5.52 123.02

55.22 55.22 55.22 55.22
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Dominguez Channel @ 

116th Street

TS24

2009‐10Event02 Dry

07/14/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event12 Dry

09/15/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event14 Dry

12/01/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event28 Dry

03/23/2010

7.47 3.27 7.44 30.92

6.18 4.17 7.97 6.91

106.01 124.35 169.84 129.65

0.11 0.11 0.11 0.11

0.00 0.55 0.93 1.93

2.83 1.92 15.92 3.00

0.00 0.28 14.64 0.28

137.16 20.89 50.80 220.86

516.82 0.00 55.22 55.22

3.58 1.28 0.22 2.20

0.11 0.11 0.11 0.11

8.97 4.70 8.70 21.40

0.00 0.00 11.46 2.56

0.11 0.11 0.11 0.11

0.11 0.11 0.11 0.11

256.20 48.59 227.49 711.18

2672.44 1104.31 560.99 724.43

9.41 3.80 8.66 34.68

7.18 4.64 8.33 7.40

169.84 165.65 203.64 178.68

0.11 0.11 0.11 0.11

2.05 0.00 1.23 2.58

10.25 3.31 16.03 8.04

0.00 0.28 14.64 0.28

342.34 63.83 99.83 300.37

5698.26 2164.45 1294.26 1269.96

46.16 9.23 4.86 12.24

0.11 0.11 0.11 0.11

16.70 8.41 11.60 26.95

2.72 2.76 12.66 3.20

0.11 0.11 0.11 0.11

0.11 0.11 0.11 0.11

932.04 280.50 318.04 1013.76

0.77 0.74 0.74 0.74

0.02 0.02 0.02 0.02

0.77 0.74 0.74 0.74

0.00 0.00 0.00 0.00

0.44 0.74 0.74 0.36

0.77 0.74 0.74 0.74

0.77 0.74 0.74 0.74

0.07 0.07 0.07 0.07

0.07 0.07 0.07 0.07

0.07 0.07 0.07 0.07

0.07 0.07 0.07 0.07

0.07 0.07 0.07 0.07

0.07 0.07 0.07 0.07

0.07 0.07 0.07 0.07

0.44 3.64 3.64 3.64

0.44 0.36 0.36 0.36

0.77 0.74 0.74 0.74

1.10 1.10 1.10 1.10

0.77 0.74 0.74 0.74

1.10 1.10 1.10 1.10

1.10 1.10 1.10 1.10

1.10 1.10 1.10 1.10

0.77 0.74 0.74 0.74

0.44 0.36 0.36 0.36

0.44 0.36 0.36 0.36
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Dominguez Channel @ 

116th Street

TS24

2009‐10Event02 Dry

07/14/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event12 Dry

09/15/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event14 Dry

12/01/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event28 Dry

03/23/2010

0.03 1.84 1.84 1.84

0.22 0.36 0.36 0.36

0.44 0.36 0.36 0.36

0.22 0.36 0.36 0.36

0.22 0.36 0.36 0.36

1.88 1.84 1.84 1.84

1.88 1.84 1.84 1.84

NS 0.36 0.36 0.36

3.75 3.68 3.68 3.68

1.88 1.84 1.84 1.84

1.10 1.10 1.10 1.10

0.44 1.84 1.84 1.84

0.04 1.84 1.84 1.84

0.44 0.36 0.36 0.36

0.77 0.74 0.74 0.74

0.77 0.74 0.74 0.74

1.88 1.84 1.84 1.84

0.77 0.74 0.74 0.74

0.77 0.74 0.74 0.74

0.22 1.84 1.84 1.84

1.88 1.84 1.84 1.84

0.44 0.36 0.36 0.36

0.77 0.74 0.74 0.74

170.73 1.84 1.84 1.84

0.11 3.68 3.68 3.68

1.88 1.84 1.84 1.84

0.04 0.04 0.04 0.04

0.77 0.74 0.74 0.74

0.77 0.74 0.74 0.74

0.02 0.02 0.02 0.02

0.04 0.04 0.04 0.04

1.88 1.84 1.84 1.84

0.44 0.36 0.36 0.36

0.44 0.36 0.36 0.36

0.44 0.36 0.36 0.36

0.02 0.02 0.02 0.02

0.44 0.36 0.36 0.36

1.88 1.84 1.84 1.84

1.88 1.84 1.84 1.84

0.44 0.36 0.36 0.36

0.08 0.07 0.07 0.07

0.44 0.36 0.36 0.36

0.02 0.02 0.02 0.02

0.02 0.02 0.02 0.02

3.75 NS NS NS

3.75 NS NS NS
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Flow Volumes Flow Volume cubic feet

Bacteria Fecal Coliform MPN

Bacteria Fecal Enterococcus MPN

Bacteria Fecal Streptococcus MPN

Bacteria Total Coliform MPN

Chlorinated Pesticides 4‐4'‐DDD pound

Chlorinated Pesticides 4‐4'‐DDE pound

Chlorinated Pesticides 4‐4'‐DDT pound

Chlorinated Pesticides Aldrin pound

Chlorinated Pesticides Dieldrin pound

Chlorinated Pesticides Endosulfan sulfate pound

Chlorinated Pesticides Endrin pound

Chlorinated Pesticides Endrin aldehyde pound

Chlorinated Pesticides Endrin ketone pound

Chlorinated Pesticides Heptachlor pound

Chlorinated Pesticides Heptachlor Epoxide pound

Chlorinated Pesticides Toxaphene pound

Chlorinated Pesticides alpha‐BHC pound

Chlorinated Pesticides alpha‐chlordane pound

Chlorinated Pesticides beta‐BHC pound

Chlorinated Pesticides delta‐BHC pound

Chlorinated Pesticides gamma‐BHC (lindane) pound

Chlorinated Pesticides gamma‐chlordane pound

Conventionals Cyanide pound

Conventionals Dissolved Oxygen pound

Conventionals Oil and Grease pound

Conventionals pH

General Alkalinity as CaCO3 pound

General Ammonia pound

General BioChemical Oxygen Demand‐ Five‐Day pound

General Chemical Oxygen Demand pound

General Chloride pound

General Dissolved Phosphorus pound

General Fluoride pound

General Hardness as CaCO3 pound

General Kjeldahl‐N pound

General Methyl Tertiary Butyl Ether (MTBE) pound

General Methylene Blue Active Substances (MBAS) pound

General NH3‐N pound

General Nitrate (NO3) pound

General Nitrate‐N pound

General Nitrite (NO2) pound

General Nitrite‐N pound

General Phosphorus‐ Total (as P) pound

General Specific Conductance

General Sulfate pound

General Total Dissolved Phosphate pound

General Total Dissolved Solids pound

General Total Organic Carbon pound

General Total Petroleum Hydrocarbons pound

General Total Phosphate pound

General Total Suspended Solids pound

General Turbidity

General Volatile Suspended Solids pound

Herbicides 2‐4‐5‐TP‐SILVEX pound

Herbicides 2‐4‐D pound

Herbicides Glyphosate pound

Metals Dissolved Aluminum pound

Dominguez Channel @ 

116th Street

TS24

2009‐10Event13 Wet

10/13/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event15 Wet

12/07/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event16 Wet

12/11/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event19 Wet

01/17/2010

Dominguez Channel @ 

116th Street

TS24

2009‐10Event21 Wet

02/05/2010

2,427,732 1,669,752 3,622,878 8,678,034 6,604,047

1.92E+12 2.36E+12 2.94E+12 3.92E+13 4.48E+14

6.19E+12 2.36E+12 2.94E+12 7.35E+13 4.48E+14

6.19E+12 7.57E+12 2.94E+12 7.35E+13 4.48E+14

1.10E+13 1.32E+12 4.90E+12 3.92E+14 6.54E+14

0.001 0.001 0.001 0.003 0.002

0.000 0.000 0.000 0.001 0.001

0.001 0.001 0.001 0.003 0.002

0.000 0.000 0.000 0.001 0.001

0.000 0.000 0.000 0.001 0.000

0.004 0.003 0.005 0.013 0.010

0.000 0.000 0.001 0.002 0.001

0.001 0.001 0.001 0.003 0.002

NS NS NS NS NS

0.000 0.000 0.000 0.001 0.001

0.001 0.001 0.001 0.003 0.002

0.018 0.013 0.026 0.065 0.049

0.001 0.001 0.001 0.003 0.002

0.003 0.002 0.004 0.009 0.007

0.000 0.000 0.001 0.001 0.001

0.000 0.000 0.001 0.001 0.001

0.000 0.000 0.000 0.001 0.001

0.003 0.002 0.004 0.009 0.007

0.38 0.52 4.32 1.35 8.24

1530.72 1125.77 2590.35 5506.53 5354.19

25.01 0.00 0.00 0.00 0.00

NA NA NA NA NA

6213.83 2189.00 11872.46 7557.99 47775.89

76.99 98.61 34.97 487.49 373.97

2849.27 2074.34 1623.29 3849.18 1309.72

18489.93 9412.70 16146.54 2699.28 17751.21

4137.50 1334.25 2611.94 4194.68 9843.48

50.01 22.93 28.06 59.38 65.90

34.86 5.21 28.06 124.17 93.49

12124.54 5211.91 12951.77 16195.69 37067.50

621.38 145.93 302.21 509.62 667.22

0.08 0.05 0.11 0.11 0.08

0.76 0.00 0.00 0.00 0.00

63.65 81.51 28.93 402.73 308.90

1515.57 705.69 762.00 1079.71 1668.04

348.58 159.48 171.83 8.10 376.85

NS NS NS NS NS

0.76 4.37 1.08 2.70 2.06

143.98 55.25 53.97 64.78 70.02

NA NA NA NA NA

5,395.42 1,365.52 3,712.84 3,012.40 15,568.35

NS NS NS NS NS

28,189.57 9,589.91 27,630.45 77,739.32 70,016.39

3,061.45 1,980.52 2,130.57 1,754.53 2,870.67

1,024.52 0.00 0.00 404.89 0.00

NS NS NS NS NS

48,346.62 13,342.48 10,577.28 59,384.20 4,118.61

NA NA NA NA NA

16974.36 4273.76 2374.49 19434.83 2059.31

0.01 0.00 0.01 0.02 0.01

0.00 0.00 0.00 0.00 0.00

3.67 0.26 3.76 1.35 1.03

24.25 2.61 29.79 13.50 10.30
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Metals Dissolved Antimony pound

Metals Dissolved Arsenic pound

Metals Dissolved Barium pound

Metals Dissolved Beryllium pound

Metals Dissolved Cadmium pound

Metals Dissolved Chromium pound

Metals Dissolved Chromium +6 pound

Metals Dissolved Copper pound

Metals Dissolved Iron pound

Metals Dissolved Lead pound

Metals Dissolved Mercury pound

Metals Dissolved Nickel pound

Metals Dissolved Selenium pound

Metals Dissolved Silver pound

Metals Dissolved Thallium pound

Metals Dissolved Zinc pound

Metals Aluminum pound

Metals Antimony pound

Metals Arsenic pound

Metals Barium pound

Metals Beryllium pound

Metals Cadmium pound

Metals Chromium pound

Metals Chromium +6 pound

Metals Copper pound

Metals Iron pound

Metals Lead pound

Metals Mercury pound

Metals Nickel pound

Metals Selenium pound

Metals Silver pound

Metals Thallium pound

Metals Zinc pound

Organophosphate Pesticides Atrazine pound

Organophosphate Pesticides Chlorpyrifos pound

Organophosphate Pesticides Cyanazine pound

Organophosphate Pesticides Diazinon pound

Organophosphate Pesticides Malathion pound

Organophosphate Pesticides Prometryn pound

Organophosphate Pesticides Simazine pound

Polychlorinated Biphenyls PCB‐1016 (Aroclor 1016) pound

Polychlorinated Biphenyls PCB‐1221 (Aroclor 1221) pound

Polychlorinated Biphenyls PCB‐1232 (Aroclor 1232) pound

Polychlorinated Biphenyls PCB‐1242 (Aroclor 1242) pound

Polychlorinated Biphenyls PCB‐1248 (Aroclor 1248) pound

Polychlorinated Biphenyls PCB‐1254 (Aroclor 1254) pound

Polychlorinated Biphenyls PCB‐1260 (Aroclor 1260) pound

Semivolatile Organic Compounds (Acids) 2‐4‐6‐Trichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dichlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dimethylphenol pound

Semivolatile Organic Compounds (Acids) 2‐4‐Dinitrophenol pound

Semivolatile Organic Compounds (Acids) 2‐Chlorophenol pound

Semivolatile Organic Compounds (Acids) 2‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) 4‐Chloro‐3‐methylphenol pound

Semivolatile Organic Compounds (Acids) 4‐Nitrophenol pound

Semivolatile Organic Compounds (Acids) Pentachlorophenol pound

Semivolatile Organic Compounds (Acids) Phenol pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐4‐Trichlorobenzene pound

Dominguez Channel @ 

116th Street

TS24

2009‐10Event13 Wet

10/13/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event15 Wet

12/07/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event16 Wet

12/11/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event19 Wet

01/17/2010

Dominguez Channel @ 

116th Street

TS24

2009‐10Event21 Wet

02/05/2010

1.07 0.34 0.50 0.69 0.80

0.21 0.12 0.50 0.72 0.86

4.50 2.44 4.77 7.23 10.17

0.01 0.01 0.01 0.03 0.02

0.12 0.05 0.01 0.03 0.02

0.59 0.18 0.85 0.72 1.62

0.02 0.01 0.03 0.07 0.05

12.22 4.31 7.49 7.40 7.58

24.25 2.61 32.16 13.50 10.30

0.27 0.10 0.18 0.46 0.04

0.01 0.01 0.01 0.03 0.02

1.18 0.43 0.61 0.72 0.81

0.04 0.03 0.05 0.83 0.10

0.01 0.01 0.01 0.03 0.02

0.01 0.01 0.01 0.03 0.02

75.93 35.23 13.71 72.34 27.10

49.26 200.14 317.32 1511.60 193.99

1.09 0.80 0.65 2.40 1.19

0.24 0.23 0.60 1.25 0.96

5.03 9.58 10.02 42.65 16.56

0.01 0.01 0.01 0.03 0.02

0.13 0.21 0.11 0.76 0.17

0.68 1.05 1.35 6.21 2.70

0.02 0.01 0.03 0.07 0.05

13.69 17.20 13.56 53.99 14.66

37.13 312.71 323.79 2272.80 255.35

0.34 3.27 1.29 17.44 2.54

0.01 0.01 0.01 0.03 0.02

1.31 1.15 1.06 4.35 1.59

0.04 0.03 0.05 0.90 0.10

0.01 0.01 0.01 0.03 0.02

0.01 0.01 0.01 0.03 0.02

113.06 78.60 30.87 253.19 51.48

0.05 0.03 0.07 0.18 0.14

0.00 0.00 0.00 0.01 0.00

0.05 0.03 0.07 0.18 0.14

0.00 0.00 0.00 0.00 0.00

0.05 0.03 0.04 0.09 0.07

0.05 0.03 0.07 0.18 0.14

0.05 0.03 0.07 0.18 0.14

0.00 0.00 0.01 0.02 0.01

0.00 0.00 0.01 0.02 0.01

0.00 0.00 0.01 0.02 0.01

0.00 0.00 0.01 0.02 0.01

0.00 0.00 0.01 0.02 0.01

0.00 0.00 0.01 0.02 0.01

0.00 0.00 0.01 0.02 0.01

0.25 0.00 0.36 0.89 0.68

0.03 0.00 0.04 0.09 0.07

0.05 0.00 0.07 0.18 0.14

0.08 0.00 0.11 0.27 0.21

0.05 0.00 0.07 0.18 0.14

0.08 0.00 0.11 0.27 0.21

0.08 0.00 0.11 0.27 0.21

0.08 0.00 0.11 0.27 0.21

0.05 0.00 0.07 0.18 0.14

0.03 0.00 0.04 0.09 0.07

0.03 0.00 0.04 0.09 0.07
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Table 4‐9. Mass Emission and Tributary Station Wet and Dry Weather Load Estimates

Group Parameter Code loadunits

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Benzanthracene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐2‐Diphenylhydrazine pound

Semivolatile Organic Compounds (Base/Neutral) 1‐3‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 1‐4‐Dichlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐4‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐6‐Dinitrotoluene pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloroethyl vinyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 2‐Chloronaphthalene pound

Semivolatile Organic Compounds (Base/Neutral) 3‐3‐Dichlorobenzidine pound

Semivolatile Organic Compounds (Base/Neutral) 4‐6‐Dinitro‐2‐methylphenol pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Bromophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) 4‐Chlorophenyl phenyl ether pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound

Semivolatile Organic Compounds (Base/Neutral) Anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Benzidine pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

Semivolatile Organic Compounds (Base/Neutral) Benzo[g‐h‐i]perylene pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethoxy) methane pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroethyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Chloroisopropyl) ether pound

Semivolatile Organic Compounds (Base/Neutral) Bis(2‐Ethylhexl) phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Chrysene pound

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a‐h)anthracene pound

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound

Semivolatile Organic Compounds (Base/Neutral) Fluorene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloro‐cyclopentadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound

Semivolatile Organic Compounds (Base/Neutral) Indeno(1‐2‐3‐c‐d)pyrene pound

Semivolatile Organic Compounds (Base/Neutral) Isophorone pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐di‐n‐propyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐dimethyl amine pound

Semivolatile Organic Compounds (Base/Neutral) N‐Nitroso‐diphenyl amine pound

Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound

Semivolatile Organic Compounds (Base/Neutral) Pyrene pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Butyl phthalate pound

Semivolatile Organic Compounds (Base/Neutral) di‐n‐Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to approximately 10% of 

anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the proportion of flow captured during sampling. 

Hydrographs with the flow, sample start and stop times, and proportion of event captured are presented in Appendix A 

‐Dry weather volumes were estimated based on flow monitored on October 1st for a 24‐hour period for all but Santa Gabriel River and Dominguez 

Channel stations. At San Gabriel River, the following dates and times were used: Event02 7/13/2009 08:00 to 7/14/2009 08:00; Event12 9/14/2009 

08:00 to 9/15/2009 08:00;  Event14 11/30/2009 9:00AM to 12/02/2009 8:30AM; Event28  03/23/2010 8:00AM to 03/24/2010 8:00AM.  Dominguez 

Channel dry weather volume was estimated using  the flow from  9/6/09 8:00AM to 9/7/09 8:00AM.

Dominguez Channel @ 

116th Street

TS24

2009‐10Event13 Wet

10/13/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event15 Wet

12/07/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event16 Wet

12/11/2009

Dominguez Channel @ 

116th Street

TS24

2009‐10Event19 Wet

01/17/2010

Dominguez Channel @ 

116th Street

TS24

2009‐10Event21 Wet

02/05/2010

0.13 0.00 0.18 0.45 0.34

0.03 0.00 0.04 0.09 0.07

0.03 0.00 0.04 0.09 0.07

0.03 0.00 0.04 0.09 0.07

0.03 0.00 0.04 0.09 0.07

0.13 0.00 0.18 0.45 0.34

0.13 0.00 0.18 0.45 0.34

0.03 0.00 0.04 0.09 0.07

0.25 0.00 0.36 0.90 0.69

0.13 0.00 0.18 0.45 0.34

0.08 0.00 0.11 0.27 0.21

0.13 0.00 0.18 0.45 0.34

0.13 0.00 0.18 0.45 0.34

0.03 0.00 0.04 0.09 0.07

0.05 0.00 0.07 0.18 0.14

0.05 0.00 0.07 0.18 0.14

0.13 0.00 0.18 0.45 0.34

0.05 0.00 0.07 0.18 0.14

0.05 0.00 0.07 0.18 0.14

0.13 0.00 0.18 0.45 0.34

0.13 0.00 0.18 0.45 0.34

0.03 0.00 0.04 0.09 0.07

0.05 0.00 0.07 0.18 0.14

0.13 0.00 0.18 0.45 0.34

0.25 0.00 0.00 0.90 0.69

0.13 0.00 0.18 0.45 0.34

0.00 0.00 0.00 0.01 0.01

0.05 0.00 0.07 0.18 0.14

0.05 0.00 0.07 0.18 0.14

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.01 0.01

0.13 0.00 0.18 0.45 0.34

0.03 0.00 0.04 0.09 0.07

0.03 0.00 0.04 0.09 0.07

0.03 0.00 0.04 0.09 0.07

0.00 0.00 0.00 0.00 0.00

0.03 0.00 0.04 0.09 0.07

0.13 0.00 0.18 0.45 0.34

0.13 0.00 0.18 0.45 0.34

0.03 0.00 0.04 0.09 0.07

0.01 0.00 0.01 0.02 0.01

0.03 0.00 0.04 0.09 0.07

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

NS NS NS NS NS

NS NS NS NS NS

Page 78 of 78

RB-AR49749



Results,  Analyses,  and Recommendations Section 4 
 

201 0- 201 1  Annual Stormwater Monitoring Report 4-1 
 

 
4.0 RESULTS, ANALYSES, AND RECOMMENDATIONS 
 
This section describes the results and data analysis and includes a discussion of probable 
constituent sources and recommendations for the 2010-2011 Monitoring Program.  
 
4.1 Hydrology – Precipitation and Flow 
 
4.1.1 Analysis of Precipitation and Flow Data and a Discussion of the 

Hydrographs 
 
This subsection discusses the precipitation and flow data and the hydrologic analysis of the 
monitoring area. Precipitation data and hydrographs can be used to address the following 
management question: 

How did the 2010-2011 storm season differ in comparison to previous storm 
seasons? 

This management question is answered in the following two ways:  
1. Figure 4-1 is a comparison of the total monthly rainfall for the 2010-2011 storm season 

and the long-term pattern of rainfall observed in downtown Los Angeles at Station 716, 
Ducommun Street. During the 2010-2011 storm season, rainfall in October and 
November was approximately the same as the average rainfall. Rainfall was over three 
times greater than average in December of 2010. January was drier than average and 
rainfall in February, March, and May 2011 was approximately the same as the average 
for these months in this location. There was no rainfall in April 2011. In general, the 
seasonal pattern of rainfall was consistent with historical records, with the highest rainfall 
occurring from December 2010 through March 2011.  

2. Figure 4-2 illustrates that the total annual rainfall during the 2010-2011 storm season in 
downtown Los Angeles was 17.66 inches. Annual rainfall for this monitoring season was 
approximately 13% higher than the 139-year average annual rainfall of 15.6 inches.  

4.1.2 Hydrographs for Monitoring Stations 
 
Hydrographs are provided for all monitoring station events for which flow-weighted composite 
samples were collected during the 2010-2011 Monitoring Season (Appendix A). Each 
hydrograph includes the known times of the first and last composite sample aliquot collection, 
sample volume interval, runoff volume, and percent of storm sampled. A summary of the 
hydrologic data for the MES is provided in Table 4-1. 
 
The hydrographs and composite sampling start and end times can be used to address the 
following management question: 
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What percentage and what portion of the storm event were sampled? 

This question is answered by examining the hydrographs (Appendix A). Each hydrograph 
contains the percent of the storm that was sampled and the first and last composite samples, 
which provides a visual representation of the sampled portion of the storm, in most cases. 
 
To the extent possible, the initial portion of the event was sampled, rather than the tailing end of 
the hydrographs. In most cases, 100% of the monitored storms were captured, suggesting that the 
water quality results are an accurate representation of the storm events.  
 
 
4.2 Stormwater Quality 
 
4.2.1 Comparison to Water Quality Objectives 
 
The LACFCD met the requirement to compare results to applicable water quality standards by 
evaluating and compiling a list of applicable numeric water quality objectives and by comparing 
results measured to the applicable objectives. The number of wet weather and dry weather 
sampling events at each MES and tributary station is summarized in Tables 4-2.1 and 4-2.2, 
respectively. The number of sampling events where toxicity was assessed is summarized by 
station in Table 4-3. 
 
This subsection addresses the following key management question: 

What constituents are measured at concentrations that do not meet water quality 
objectives? 

Water quality standards consist of defined beneficial uses of water, and numeric or narrative 
water quality objectives used to evaluate whether beneficial uses are protected. Numeric water 
quality objectives are expressed in the following terms: 

• Magnitude – Defined as the threshold concentration at which beneficial uses are 
threatened or impaired. 

• Frequency – Defined as the number of exceedances of threshold concentrations in a given 
time period that indicates impairment. 

• Duration – Defined as the length of time the ecosystem is exposed to concentrations 
above the threshold. 

 
Analyses that compare measurements to objectives consider the magnitude. Aquatic life 
objectives established in the CTR also allow an exceedance frequency of no more than once 
every 3 years (EPA, 2000). Human-health-based objectives, such as mercury in the CTR or 
maximum contaminant levels (MCLs) cited in the Basin Plan, do not specify an exceedance 
frequency. 
 
The duration for many aquatic life objectives (e.g., WARM and COLD) is usually expressed as 
acute (i.e., one-hour exposure) or chronic (i.e., four-day exposure). Some objectives (e.g., 
ammonia) are expressed as 30-day averages, or other averaging periods. Some objectives (e.g., 
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human health criteria in the CTR) are expressed as instantaneous thresholds. For this assessment, 
analyses performed were based on instantaneous grab samples or composite samples. 24-hour 
composite samples were used for dry weather analyses.  Comparisons to acute water quality 
objectives were made for all samples except for those collected during storm water monitoring 
2010-11Event08 which was conducted over a four day period, and therefore the chronic water 
quality objectives were used in the analysis.  
 
Applicable water quality objectives (see tables below) are those for which there is no uncertainty 
regarding the applicable objectives or the implementation with respect to frequency and duration.  
 
In Tables 4-4 and Table 4-5, numeric objectives listed as ranges are calculated values based on 
sample-specific conditions. Ammonia water quality objectives are sample specific based upon 
temperature and pH and were calculated using measured pH and Table 3-1 (COLD) and Table 3-
2 (WARM) of the Basin Plan, assuming a temperature of 25 °C (for COLD) and 20 °C (for 
WARM). Dissolved metals water quality objectives are sample specific and were  calculated 
using measured hardness and procedures set forth in the CTR. Pentachlorophenol water quality 
objectives are sample specific and were calculated based upon pH values and procedures set 
forth in the CTR. 
 
Water quality objectives that are not sample specific are summarized in the tables below. 
 
Some constituents have chronic water quality objectives, which are based on four-day average 
exposures. The chronic water quality objectives are only applicable to event 2010-11Event08. 
Therefore, chronic objectives are used for comparison of monitoring data to water quality 
objectives only for 2010-11Event08. 
 
Some constituents have water quality objectives based on municipal water supply (MUN), which 
is a conditional beneficial use in all monitored watersheds. For this reason, the water quality 
objectives applicable to MUN were not used to compare against monitoring results from 
stormwater and urban runoff discharges.  
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Acute Water Quality Objectives at Mass Emission Stations 

 

Constituent Units 

Water 
Quality 

Objective 
Source 

Station ID 

S01 S02 S10 S13 S14 S28 S29 

4-4'-DDT µg/L CTR 1.1 1.1 1.1 1.1 1.1 1.1 1.1 
Aldrin µg/L CTR 3 3 3 3 3 3 3 
Chloride mg/L Basin Plan NA 500 150 NA 150 NA 150 
Cyanide mg/L CTR 0.022 0.022 0.022 0.022 0.022 0.022 0.022 
Dieldrin µg/L CTR 0.24 0.24 0.24 0.24 0.24 0.24 0.24 
Dissolved arsenic µg/L CTR 340 340 340 340 340 340 340 
DO mg/L Basin Plan 5 5 5 5 5 5 5 
alpha-Endosulfan µg/L CTR 0.22 0.22 0.22 0.22 0.22 0.22 0.22 
beta-Endosulfan µg/L CTR 0.22 0.22 0.22 0.22 0.22 0.22 0.22 
Endrin µg/L CTR 0.086 0.086 0.086 0.086 0.086 0.086 0.086 

Fecal coliforms MPN/ 
100mL Basin Plan 4,000 400 400 400 400 4,000 400 

gamma-BHC (lindane) µg/L CTR 0.95 0.95 0.95 0.95 0.95 0.95 0.95 
Heptachlor µg/L CTR 0.52 0.52 0.52 0.52 0.52 0.52 0.52 
Heptachlor epoxide µg/L CTR 0.52 0.52 0.52 0.52 0.52 0.52 0.52 
Nitrate (NO3) mg/L Basin Plan 45 45 45 45 45 45 45 
Nitrate-N mg/L Basin Plan 10 10 10 10 10 10 10 
Nitrite-N mg/L Basin Plan 1 1 1 1 1 1 1 

pH pH units Basin Plan 6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

Sulfate mg/L Basin Plan NA 500 350 NA 300 NA 600 
Total dissolved solids 
(TDS) mg/L Basin Plan NA 2,000 1,500 NA 750 NA 1,200 

Toxaphene µg/L CTR 0.73 0.73 0.73 0.73 NA 0.73 0.73 
MPN = most probable number. 
NA = not applicable. 
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Acute Water Quality Standards at Tributary Stations 

 

Constituent Units 

Water 
Quality 

Objective 
Source 

Station ID 

TS19 TS20 TS21 TS22 TS23 TS24 

4-4'-DDT µg/L CTR 1.1 1.1 1.1 1.1 1.1 1.1 
Aldrin µg/L CTR 3 3 3 3 3 3 
Chloride mg/L Basin Plan NA NA NA NA NA NA 
Cyanide mg/L CTR 0.022 0.022 0.022 0.022 0.022 0.022 
Dieldrin µg/L CTR 0.24 0.25 0.24 0.24 0.24 0.24 
Dissolved arsenic µg/L CTR 340 340 340 340 340 340 
DO mg/L Basin Plan 5 5 5 5 5 5 
alpha-Endolsulfan µg/L CTR 0.22 0.22 0.22 0.22 0.22 0.22 
beta-Endosulfan µg/L CTR 0.22 0.22 0.22 0.22 0.22 0.22 
Endrin µg/L CTR 0.086 0.086 0.086 0.086 0.086 0.086 
Fecal coliforms MPN/100mL Basin Plan 4,000 4,000 4,000 4,000 4,000 4,000 
gamma-BHC (lindane) µg/L CTR 0.95 0.95 0.95 0.95 0.95 0.95 
Heptachlor µg/L CTR 0.52 0.52 0.52 0.52 0.52 0.52 
Heptachlor epoxide µg/L CTR 0.52 0.52 0.52 0.52 0.52 0.52 
Nitrate (NO3) mg/L Basin Plan 45 45 45 45 45 45 
Nitrate-N mg/L Basin Plan 10 10 10 10 10 10 
Nitrite-N mg/L Basin Plan 1 1 1 1 1 1 

pH pH units Basin Plan 6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

Sulfate mg/L Basin Plan NA NA NA NA NA NA 
Total Dissolved Solids 
(TDS) mg/L Basin Plan NA NA NA NA NA NA 

Toxaphene µg/L CTR 0.73 0.73 0.73 0.73 0.73 0.73 
MPN = most probable number. 
NA = not applicable. 
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Chronic Water Quality Standards at MES Stations 

Constituent Units 
Water 

Quality 
Objective 

Source 

Station ID 

S01 S02 S10 S13 S14 S28 S29 

4-4'-DDT µg/L CTR 0.001 0.001 0.001 0.001 0.001 0.001 0.001 
Chloride mg/L Basin Plan NA 500 150 NA 150 NA 150 
Cyanide mg/L CTR 0.0052 0.0052 0.0052 0.0052 0.0052 0.0052 0.0052 
Dieldrin µg/L CTR 0.056 0.056 0.056 0.056 0.056 0.056 0.056 
Dissolved arsenic µg/L CTR 150 150 150 150 150 150 150 
DO mg/L Basin Plan 5 5 5 5 5 5 5 
alpha-Endosulfan µg/L CTR 0.056 0.056 0.056 0.056 0.056 0.056 0.056 
Beta-Endosulfan µg/L CTR 0.056 0.056 0.056 0.056 0.056 0.056 0.056 
Endrin µg/L CTR 0.036 0.036 0.036 0.036 0.036 0.036 0.036 

Fecal coliforms MPN/ 
100mL Basin Plan 4,000 400 400 400 400 4,000 400 

Heptachlor µg/L CTR 0.0038 0.0038 0.0038 0.0038 0.0038 0.0038 0.0038 
Heptachlor epoxide µg/L CTR 0.0038 0.0038 0.0038 0.0038 0.0038 0.0038 0.0038 
Nitrate (NO3) mg/L Basin Plan 45 45 45 45 45 45 45 
Nitrate-N mg/L Basin Plan 10 10 10 10 10 10 10 
Nitrite-N mg/L Basin Plan 1 1 1 1 1 1 1 

pH pH 
units Basin Plan 6.5–

8.5 
6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

6.5–
8.5 

6.5–
8.5 6.5–8.5 

Sulfate mg/L Basin Plan NA 500 350 NA 300 NA 600 
Total dissolved solids 
(TDS) mg/L Basin Plan NA 2,000 1,500 NA 750 NA 1,200 

Toxaphene µg/L CTR 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 
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Chronic Water Quality Standards at Tributary Stations 

Constituent Units 
Water 

Quality 
Objective 

Source 

Station ID 

TS19 TS20 TS21 TS22 TS23 TS24 

4-4'-DDT µg/L CTR 0.001 0.001 0.001 0.001 0.001 0.001 
Chloride mg/L Basin Plan NA NA NA NA NA NA 
Cyanide mg/L CTR 0.0052 0.0052 0.0052 0.0052 0.0052 0.0052 
Dieldrin µg/L CTR 0.056 0.056 0.056 0.056 0.056 0.056 
Dissolved arsenic µg/L CTR 150 150 150 150 150 150 
DO mg/L Basin Plan 5 5 5 5 5 5 
alpha-Endolsulfan µg/L CTR 0.0056 0.0056 0.0056 0.0056 0.0056 0.0056 
beta-Endosulfan µg/L CTR 0.0056 0.0056 0.0056 0.0056 0.0056 0.0056 
Endrin µg/L CTR 0.036 0.036 0.036 0.036 0.036 0.036 
Fecal coliforms MPN/100mL Basin Plan 4,000 4,000 4,000 4,000 4,000 4,000 
Heptachlor µg/L CTR 0.0038 0.0038 0.0038 0.0038 0.0038 0.0038 
Heptachlor epoxide µg/L CTR 0.0038 0.0038 0.0038 0.0038 0.0038 0.0038 
Nitrate (NO3) mg/L Basin Plan 45 45 45 45 45 45 
Nitrate-N mg/L Basin Plan 10 10 10 10 10 10 
Nitrite-N mg/L Basin Plan 1 1 1 1 1 1 
pH pH units Basin Plan 6.5–8.5 6.5–8.5 6.5–8.5 6.5–8.5 6.5–8.5 6.5–8.5 
Sulfate mg/L Basin Plan NA NA NA NA NA NA 
Selenium, Total µg/L CTR 5 5 5 5 5 5 
Total Dissolved 
Solids (TDS) mg/L Basin Plan NA NA NA NA NA NA 

Toxaphene µg/L CTR 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 
 
 
This subsection summarizes the constituents that did not meet applicable water quality objectives 
at MES sampled during the 2010-2011 Monitoring Program. Results are grouped by wet weather 
or dry weather, and by watershed. Specific results are available in Appendix B for all stations 
and sampling events.  
 
A suspension of the fecal coliform water quality objective is applied in some urban watersheds 
during wet weather storm events greater than 0.5 inch over 24 hours as detailed in the Basin Plan 
Amendment – Resolution No. 2003-010 (High-Flow Suspension of Recreational Uses), adopted 
November 2, 2004. Details on the amendment can be found at the State Water Resources Control 
Board (SWRCB) website (SWRCB, 2003). 
 
The storm events for which the suspension applied in 2010-2011 are identified in the exceedance 
summary for each drainage area as well as in Table 4-1, Summary of Hydrologic Data for Mass 
Emissions Stations. Measurements above the fecal coliform water quality objective were not 
highlighted for these events. 
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When water quality objectives were not met, qualifiers provided by the analytical laboratory are 
identified. The following laboratory analytical qualifiers are noted on data review: 

• Detected not quantified (DNQ). 
• Not detected (ND). 
• Quantity not sufficient (QNS). 

Values reported as ND are below the method detection limit (MDL). Values reported with the 
qualifier of DNQ indicate that the result was between the MDL and the reporting limit (RL). 
Results reported with the qualifier of QNS indicate that the sample volume was not of sufficient 
size to complete the analysis. In this analysis, reported values higher than the water quality 
objective are not discounted based on the three qualifiers above. Rather, the qualifiers are 
provided so that decision-makers can understand the reliability of data used to assess any 
impairment and can identify whether improved analytical methods are warranted. 
 
A summary of the water quality monitoring data is presented in Table 4-4 and Table 4-5 for the 
MES and tributary stations, respectively. Figures 4-3.1 through 4-6.6 provide a graphical 
summary of water quality data for all MES and tributary stations, respectively. Wet weather 
monitoring data are shown on Figures 4-3.1 through 4-4.6, and dry weather monitoring data are 
shown on Figures 4-5.1 through 4-6.6. For each station, the constituents are represented as the 
ratio of the concentration measured during the monitoring event to the applicable water quality 
objective. For instance, if the total dissolved solids (TDS) concentration for a given storm was 
2,000 mg/L and the water quality objective was 2,000 mg/L at that location, then the ratio would 
be 1 on the graph. 
 
Water quality objectives for indicator bacteria are based on the recreational (REC) beneficial use 
designation at each station. The REC-1 water quality objective (water contact recreation – full 
immersion) for fecal coliforms is 400 most probable number (MPN)/100 mL and the REC-2 
water quality objective (non-contact recreation) is 4,000 MPN/100 mL. The recreational 
beneficial use varies by station among the watersheds monitored, as summarized in the table 
below. 
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Summary of REC-1 and REC-2 Beneficial Uses and Applicable Fecal Coliform Water 

Quality Objectives 
 

Station 
ID Station Name High Flow 

Suspension REC-1 REC-2 
Applicable Fecal 
Coliform WQO 
(MPN/100 mL) 

S01 Ballona Creek X  X 4,000 
S02 Malibu Creek  X  400 
S10 Los Angeles River X X  400 
S13 Coyote Creek X X  400 
S14 San Gabriel River X X  400 
S28 Dominguez Channel X  X 4,000 
S29 Santa Clara River  X  400 

TS19 Project No. 1232 X  X 4,000 
TS20 PD 669 X  X 4,000 
TS21 Project Nos. 5246 & 74 X  X 4,000 
TS22 PD 21 – Holly Park Drain X  X 4,000 
TS23 D.D.I. 8 X  X 4,000 
TS24 Dominguez Channel at 116th St. X  X 4,000 

 
 
4.2.2 Mass Emission Stations During Wet Weather 
 
4.2.2.1 Ballona Creek (S01) 

A summary of constituents that did not meet applicable water quality objectives at the Ballona 
Creek MES during the 2010-2011 Wet Weather Monitoring Season is presented in Table 4-4.1 
and Figure 4-3.1.  
 
During wet weather high-flow periods, Ballona Creek is subject to a suspension of the REC-2 
beneficial use (i.e., non-contact recreation). Due to this suspension, fecal coliform concentrations 
above 4,000 MPN/100 mL are not highlighted for events 2010-11Event03 and 2010-11Event8. 
Based on this assessment, the fecal coliform WQO for REC-2 beneficial uses was not met during 
three of the five events.  
 
Dissolved zinc concentrations were above the hardness-based water quality objective for three of 
the four wet weather samples collected at Ballona Creek (Figure 4-3.1). Dissolved zinc 
concentrations at Ballona Creek varied widely, ranging from 0.5-199 µg/L, whereas hardness 
values varied moderately, from 45 – 375 mg/L.  
 
The pH value was not within the water quality objective range of 6.5-8.5 pH units for one of the 
four wet weather samples collected at Ballona Creek (Table 4-4.1). The water sample collected 
during 2010-11Event03 had a pH value of 8.79, which was slightly above the water quality 
objective of between 6.5 and 8.5 pH units. The measured pH was slightly acidic during the other 
three storm events, ranging from 6.75–6.94 pH units. 
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All other applicable water quality objectives in Ballona Creek were met during the 2010-2011 
Wet Weather Monitoring Season.  
 
4.2.2.2 Malibu Creek (S02) 

A summary of constituents that did not meet applicable water quality objectives at the Malibu 
Creek MES during the 2010–2011 Wet Weather Monitoring Season is presented in Table 4-4.2 
and Figure 4-3.2.  
 
Fecal coliform bacteria concentrations were above the applicable water quality objective (i.e., 
400 MPN/100 mL) during three of the five sampled storm events in Malibu Creek (Figure 4-3.2). 
Malibu Creek is not subject to the wet weather suspension of the REC-1 beneficial use.  
 
Cyanide did not meet the water quality objective of 0.022 mg/L in one of the five wet weather 
events sampled in Malibu Creek (Figure 4-3.2). Cyanide ranged from 0.0025 - 0.042 mg/L over 
the five storm events and was measured above the water quality objective during 2010-
2011Event03. 
 
The value for pH was not within the water quality objective range for one of the four wet 
weather samples collected (Table 4-4.2). The range for pH varied from 6.48-8.16 with the one 
exceedance occurring during 2010-2011Event03.  
 
Sulfate did not meet the watershed-specific water quality objective of 500 mg/L in three of the 
four wet weather samples collected in Malibu Creek (Figure 4-3.2). Sulfate ranged from 244–
880 mg/L over the four storm events. 
 
All other applicable water quality objectives in Malibu Creek were met during the 2010-2011 
Wet Weather Monitoring Season. 
 
4.2.2.3 Los Angeles River (S10) 

A summary of constituents that did not meet applicable water quality objectives at the Los 
Angeles River MES during the 2010-2011 Wet Weather Monitoring Season is presented in Table 
4-4.3 and Figure 4-3.3.  
 
During wet weather high-flow periods, Los Angeles River is subject to a suspension of the REC-
1 beneficial use (i.e., water contact recreation – full immersion). Due to this suspension, fecal 
coliform concentrations above 400 MPN/100 mL are not highlighted for 2010-2011Event08. 
Based on this assessment, four of the five wet weather events did not meet the fecal coliform 
water quality objective (Figure 4-3.3). 
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units for one of 
the four wet weather samples at Los Angeles River (Table 4-4.3). The water sample collected 
during 2010-2011Event08 had a pH value of 6.23, which was slightly outside of the water 
quality objective range.  
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Cyanide exceeded the water quality objective for one of the five sampled storms (Figure 4-3.3). 
Cyanide ranged from 0.0025-0.036 mg/L over the five storm events and was measured above the 
water quality objective during 2010-11Event03. 
 
Dissolved zinc concentrations were above the hardness-based water quality objective for all four 
wet weather samples (Figure 4-3.3). Dissolved zinc concentrations at Los Angeles River ranged 
from 12 -346 µg/L. Hardness values ranged from 45-140 mg/L.  
 
All other applicable water quality objectives in Los Angeles River were met during the 2010-
2011 Wet Weather Monitoring Season. 
 
4.2.2.4 Coyote Creek (S13) 
A summary of constituents that did not meet applicable water quality objectives at the Coyote 
Creek MES during the 2010-2011 Wet Weather Monitoring Season is presented in Table 4-4.4 
and Figure 4-3.4.  
 
During wet weather high-flow periods, Coyote Creek is subject to a suspension of the REC-1 
beneficial use (i.e., water contact recreation – full immersion). Due to this suspension, fecal 
coliform concentrations above 400 MPN/100 mL are not highlighted for event 2010-11Event08. 
Based on this assessment, fecal coliform exceeded the water quality objective in four of the five 
monitored wet weather events (Figure 4-3.4). 
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units for two of 
the four samples at Coyote Creek (Figure 4-3.4). The water samples collected during 2010-
11Event08 and 2010-11Event14 had a pH value of 6.34 and 6.41 respectively, which were 
slightly outside of the water quality objective range.  
 
The dissolved zinc concentration was above the hardness-based water quality objective for all 
four wet weather samples collected at Coyote Creek (Figure 4-3.4). Dissolved zinc 
concentrations varied moderately, ranging from 115-500 µg/L, whereas hardness ranged from 
50-170 mg/L.  
 
All other applicable water quality objectives in Coyote Creek were met during the 2010-2011 
Wet Weather Monitoring Season. 
 
4.2.2.5 San Gabriel River (S14) 

A summary of constituents that did not meet applicable water quality objectives at the San 
Gabriel River MES during the 2010-2011 Wet Weather Monitoring Season is presented in Table 
4-4.5 and Figure 4-3.5. Samples were not collected at San Gabriel River MES during 2010-
11Event03 due to lack of flow.  
 
During wet weather high-flow periods, San Gabriel River is subject to a suspension of the REC-1 
beneficial use (i.e., water contact recreation – full immersion). Due to this suspension, fecal 
coliform concentrations above 400 MPN/100 mL are not highlighted for events 2010-11Event06, 
2010-11Event08, and 2010-11Event14. Based on this assessment, one of the four wet weather 
events exceeded the fecal coliform water quality objective, 2010-2011Event04. 
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The value for pH was not within the water quality objective range of 6.5–8.5 pH units for two of 
the three samples at San Gabriel River. The water samples collected during 2010-11Event08 and 
2010-11Event14 had a pH value of 6.34 and 6.48 respectively, which were slightly outside of the 
water quality objective range.  
 
All other applicable water quality objectives in San Gabriel River were met during the 2010-
2011 Wet Weather Monitoring Season. 
 
4.2.2.6 Dominguez Channel (S28) 

A summary of constituents that did not meet applicable water quality objectives at the 
Dominguez Channel MES during the 2010-2011 Wet Weather Monitoring Season is presented in 
Table 4-4.6 and Figure 4-3.6.  
 
During wet weather high-flow periods, Dominguez Channel is subject to a suspension of the 
REC-2 beneficial use (i.e., non-contact recreation). Due to this suspension, fecal coliform 
concentrations above 4,000 MPN/100 mL are not highlighted for event 2010-11Event08. Based 
on this assessment, four of the five wet weather events exceeded the fecal coliform water quality 
objective. 
 
The dissolved copper concentration was above the hardness-based water quality objective for 
two of the four wet weather samples at Dominguez Channel (Figure 4-3.6). Dissolved copper 
concentrations ranged from 0.25-76.2 µg/L, whereas hardness ranged from 30-115 mg/L.  
 
The dissolved zinc concentration was above the hardness-based water quality objective for three 
of the four wet weather samples at Dominguez Channel (Figure 4-3.6). Dissolved zinc 
concentrations ranged from 118-492 µg/L. 
 
All other applicable water quality objectives in Dominguez Channel were met during the 2010-
2011 Wet Weather Monitoring Season. 
 
4.2.2.7 Santa Clara River (S29) 

A summary of constituents that did not meet applicable water quality objectives at the Santa 
Clara River MES during the 2010-2011 Wet Weather Monitoring Season is presented in Table 4-
4.7 and Figure 4-3.7.  
 
Fecal coliform bacteria concentrations were above the applicable water quality objective (i.e., 
400 MPN/100 mL) during each of the five sampled storm events in Santa Clara River (Figure 4-
3.7). Santa Clara River is not subject to the wet weather suspension of the REC-1 beneficial use.  
 
The pH value was not within the water quality objective range of 6.5–8.5 pH units for one of the 
four samples at Santa Clara River. The water sample collected during 2010-11Event14 had a pH 
value of 6.21, which was outside of the water quality objective range.  
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The dissolved zinc concentration was above the hardness-based water quality objective during 
one of the four monitored wet weather storm events at Santa Clara River (Figure 4-3.7). 
Dissolved zinc concentrations during 2010-11Event14 were 173 µg/L. 
 
All other applicable water quality objectives in Santa Clara River were met during the 2010-2011 
Wet Weather Monitoring Season. 
 
4.2.3 Tributary Stations During Wet Weather 
 
4.2.3.1 Project No. 1232 (TS19) 
A summary of the constituents that did not meet applicable water quality objectives at the Project 
No. 1232 Tributary Station (TS19) during the 2010-2011 Wet Weather Monitoring Season is 
presented in Table 4-5.1 and Figure 4-4.1.  
 
During wet weather high-flow periods, Dominguez Channel tributaries are subject to a 
suspension of the REC-2 beneficial use (i.e., non-contact water recreation) in accordance with 
the “tributary rule” of the Basin Plan. Due to this suspension, fecal coliform concentrations 
above 4,000 MPN/100 mL are not highlighted for events 2010-11Event08 and 2010-11Event15. 
Based on this assessment, four of the six wet weather events exceeded the fecal coliform water 
quality objective.  
 
Cyanide did not meet the water quality objective of 0.022 mg/L in one of the six wet weather 
events sampled in Project No. 1232.  Cyanide ranged from 0.0025 - 0.07 mg/L over the six storm 
events and was measured above the water quality objective during 2010-11Event06.  
 
The pH value was not within the water quality objective range of 6.5–8.5 pH units for three of 
five wet weather samples at Project No. 1232 (Table 4-5.1). The water samples collected during 
2010–11Event08, 2010-11Event14, and 2010-11Event15 had pH values slightly below the lower 
limit of the water quality objective range.  
 
The dissolved copper concentration was above the hardness-based water quality objective for 
one of the five wet weather samples at Project No. 1232 (Figure 4-4.1), event 2010-11Event03. 
Dissolved copper concentrations ranged from 0.25-51.9 µg/L, and hardness ranged from 30-165 
mg/L. Dissolved copper concentrations at Project No. 1232 were comparable to those measured 
in Dominguez Channel. 
 
The dissolved lead concentration was above the hardness-based water quality objective for three 
of the five wet weather samples at Project No. 1232 (Figure 4-4.1). Dissolved lead 
concentrations ranged from 8.04-46.1 µg/L. 
 
The dissolved zinc concentration was above the hardness-based water quality objective for all 
five wet weather samples at Project No. 1232 (Figure 4-4.1). Dissolved zinc concentrations 
ranged from 150-745 µg/L. Dissolved zinc concentrations at Project No. 1232 were comparable 
to those measured in Dominguez Channel. 
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All other applicable water quality objectives at Project No. 1232 were met during the 2010-2011 
Wet Weather Monitoring Season. 
 
4.2.3.2 PD 669 (TS20) 

A summary of the constituents that did not meet applicable water quality objectives at the PD 
669 Tributary Station (TS20) during the 2010-2011 Wet Weather Monitoring Season is 
presented in Table 4-5.2 and Figure 4-4.2.  
 
During wet weather high-flow periods, Dominguez Channel tributaries are subject to a 
suspension of the REC-2 beneficial use (i.e., non-contact water recreation) in accordance with 
the “tributary rule” of the Basin Plan. Due to this suspension, fecal coliform concentrations 
above 4,000 MPN/100 mL are not highlighted for event 2010-11Event08 and 2010-11Event15. 
Based on this assessment, four of the six wet weather events exceeded the fecal coliform water 
quality objective.  
 
Cyanide did not meet the water quality objective of 0.022 mg/L in one of the six wet weather 
events sampled at PD 669. Cyanide ranged from 0.0025 - 0.036 mg/L over the six storm events 
and was measured above the water quality objective during 2010-11Event06.  
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units for four of 
five wet weather samples at PD 669 (Table 4-5.2). pH values ranged from 6.1-8.56 pH units. 
 
The dissolved copper concentration was above the hardness-based water quality objective for 
one of the five wet weather samples at PD 669 (Figure 4-4.2). Dissolved copper concentrations 
ranged from 0.25-68.1 µg/L, and hardness ranged from 60-330 mg/L. Generally, dissolved 
copper concentrations at PD 669 were consistent with those measured in Dominguez Channel. 
 
The dissolved zinc concentration was above the hardness-based water quality objective for three 
of the five wet weather samples at PD 669 (Figure 4-4.2). Dissolved zinc concentrations ranged 
from 76.4-870 µg/L. 
 
4.2.3.3 Project Nos. 5246 & 74 (TS21) 

A summary of the constituents that did not meet applicable water quality objectives at the Project 
Nos. 5246 and 74 Tributary Station (TS21) during the 2010-2011 Wet Weather Monitoring 
Season is presented in Table 4-5.3 and Figure 4-4.3.  
 
During wet weather high-flow periods, Dominguez Channel tributaries are subject to a 
suspension of the REC-2 beneficial use (i.e., non-contact water recreation) in accordance with 
the “tributary rule” of the Basin Plan. Due to this suspension, fecal coliform concentrations 
above 4,000 MPN/100 mL are not highlighted for events 2010-11Event08 and 2010-11Event15. 
Based on this assessment, four of the six wet weather events exceeded the fecal coliform water 
quality objective. 
 
The dissolved copper concentration was above the hardness-based water quality objective for 
one of the five wet weather samples at Project Nos. 5246 and 74 (Figure 4-4.3), 2010-
11Event03. Dissolved copper concentrations ranged from 0.25-71.1 µg/L, and hardness ranged 
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from 30-150 mg/L. Dissolved copper concentrations at Project Nos. 5246 and 74 were 
comparable to those measured in Dominguez Channel. 
 
The dissolved lead concentration was above the hardness-based water quality objective for one 
of the five wet weather samples (Figure 4-4.3). Dissolved lead concentrations ranged from 7.95-
56.5 µg/L. 
 
The dissolved zinc concentration was above the hardness-based water quality objective for all 
five wet weather samples at Project Nos. 5246 and 74 (Figure 4-4.3). Dissolved zinc 
concentrations ranged from 144-815 µg/L. Generally, dissolved zinc concentrations were 
comparable to those measured in Dominguez Channel, with the exception of the highest level of 
815 mg/L detected during event 2010-11Event03. 
 
The pH value was not within the water quality objective range of 6.5–8.5 pH units for two of five 
wet weather samples at Project Nos. 5246 and 74 (Table 4-5.3). The water sample collected 
during events 2010-11Event14 and 2010-11Event15 had pH values of 6.41 and 6.16, which were 
below the lower limit of the water quality objective range.  
 
Dissolved oxygen levels were below the water quality objective of 5 mg/L for one of six wet 
weather samples at Project Nos. 5246 and 74 (Table 4-5.3), during event 2010-11Event06.  
 
All other applicable water quality objectives at Project Nos. 5246 and 74 were met during the 
2010-2011 Wet Weather Monitoring Season. 
 
4.2.3.4 PD 21-Hollypark Drain (TS22) 
A summary of the constituents that did not meet applicable water quality objectives at the PD 21-
Hollypark Drain Tributary Station (TS22) during the 2010-2011 Wet Weather Monitoring 
Season is presented in Table 4-5.4 and Figure 4-4.4.  
 
During wet weather high-flow periods, Dominguez Channel tributaries are subject to a 
suspension of the REC-2 beneficial use (i.e., non-contact water recreation) in accordance with 
the “tributary rule” of the Basin Plan. Due to this suspension, fecal coliform concentrations 
above 4,000 MPN/100 mL are not highlighted for events 2010-11Event08 and 2010-11Event15. 
Based on this assessment, three of the six wet weather events exceeded the fecal coliform water 
quality objective. 
 
The dissolved copper concentration was above the hardness-based water quality objective for 
one of the five wet weather samples at PD 21-Hollypark Drain (Figure 4-4.4), during event 
2010-11Event03. Dissolved copper concentrations ranged from 0.25-54.1 µg/L. Hardness ranged 
from 30-105 mg/L. Dissolved copper concentrations at PD 21-Hollypark Drain were somewhat 
lower than those measured in Dominguez Channel. 
 
The dissolved lead concentration was above the hardness-based water quality objective for one 
of the five wet weather samples (Figure 4-4.3). Dissolved lead concentrations ranged from 0.1-
47.6 µg/L. 
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The dissolved zinc concentration was above the hardness-based water quality objective for four 
of the five wet weather samples at PD 21-Hollypark Drain (Figure 4-4.4). Dissolved zinc 
concentrations ranged from 53.1-640 µg/L. Generally, dissolved zinc concentrations at PD 21-
Hollypark Drain were similar to those measured in Dominguez Channel. 
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during 
three of five monitored storm events at PD 21-Hollypark Drain (Table 4-5.4). The water samples 
collected during 2010-11Event03, 2010-11Event08, and 2010-11Event14 were below the lower 
limit of the water quality objective range.  
 
All other applicable water quality objectives at PD 21-Hollypark Drain were met during the 
2010-2011 Wet Weather Monitoring Season. 
 
4.2.3.5 D.D.I. 8 (TS23) 
A summary of the constituents that did not meet applicable water quality objectives at the D.D.I. 
8 Tributary Station (TS23) during the 2010-2011 Wet Weather Monitoring Season is presented 
in Table 4-5.5 and Figure 4-4.5.  
 
During wet weather high-flow periods, Dominguez Channel tributaries are subject to a 
suspension of the REC-2 beneficial use (i.e., non-contact water recreation) in accordance with 
the “tributary rule” of the Basin Plan. Due to this suspension, fecal coliform concentrations 
above 4,000 MPN/100 mL are not highlighted for events 210-11Event08 and 2010-11Event15. 
Based on this assessment, three of the six wet weather events exceeded the fecal coliform water 
quality objective. 
 
The dissolved copper concentration was above the hardness-based water quality objective for 
one of the five wet weather samples at D.D.I. 8 (Figure 4-4.5). The dissolved copper 
concentration during event 2010-11Event03 was 76.9 µg/L and hardness ranged from 20 –85 
mg/L. Dissolved copper concentrations at D.D.I. 8 were similar to those measured in Dominguez 
Channel.  
 
The dissolved lead concentration was above the hardness-based water quality objective for one 
of the five wet weather samples at D.D.I. 8 (Figure 4-4.5), during event 2010-11Event03. 
Dissolved lead concentrations ranged from 6.16-43 µg/L. 
 
The dissolved zinc concentration was above the hardness-based water quality objective during 
each of the five monitored wet weather storm events at D.D.I. 8 (Figure 4-4.5). Dissolved zinc 
concentrations ranged from 98.5-515 µg/L. Generally, dissolved zinc concentrations at D.D.I. 8 
were similar to those measured in Dominguez Channel. 
 
The pH value was not within the water quality objective range of 6.5–8.5 pH units for two of five 
wet weather samples at D.D.I. 8 (Table 4-5.5). The water sample collected during 2010-
11Event06 had a pH value of 9.29, which is above the upper limit of the water quality objective 
range. The water sample collected during 2010-11Event15 had a pH value of 6.27, which is 
below the lower limit of the water quality objective range.  
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All other applicable water quality objectives at D.D.I. 8 were met during the 2010-2011 Wet 
Weather Monitoring Season. 
 
4.2.3.6 Dominguez Channel at 116th Street (TS24) 

A summary of the constituents that did not meet applicable water quality objectives at the 
Dominguez Channel at 116th Street Tributary Station (TS24) during the 2010-2011 Wet Weather 
Monitoring Season is presented in Table 4-5.6 and Figure 4-4.6.  
 
During wet weather high-flow periods, Dominguez Channel tributaries are subject to a 
suspension of the REC-2 beneficial use (i.e., non-contact water recreation) in accordance with 
the “tributary rule” of the Basin Plan. Due to this suspension, fecal coliform concentrations 
above 4,000 MPN/100 mL are not highlighted for events 2010-11Event08 and 2010-11Event15. 
Based on this assessment, two of the six wet weather events exceeded the fecal coliform water 
quality objective. 
 
The dissolved copper concentration was above the hardness-based water quality objective for 
three of the five wet weather samples at Dominguez Channel at 116th Street (Figure 4-4.6). 
Dissolved copper concentrations ranged from 0.25-53.9 µg/L, and hardness ranged from 25-100 
mg/L. Dissolved copper concentrations at Dominguez Channel at 116th Street were similar to 
those measured in Dominguez Channel.  
 
The dissolved zinc concentration was above the hardness-based water quality objective during 
each of the five monitored wet weather storm events at Dominguez Channel at 116th Street 
(Figure 4-4.6). Dissolved zinc concentrations ranged from 204-372 µg/L. Generally, dissolved 
zinc concentrations at Dominguez Channel at 116th Street were similar to those measured in 
Dominguez Channel. 
 
The pH value was not within the water quality objective range of 6.5–8.5 pH units during one of 
five monitored storm events at the Dominguez Channel at 116th Street Tributary Station (Table 
4-5.6). The water sample collected during 2010-11Event15 had a pH value of 6.24, which is 
below the lower limit of the water quality objective range.  
 
All other applicable water quality objectives at Dominguez Channel at 116th Street were met 
during the 2010-2011 Wet Weather Monitoring Season. 
 
4.2.4 Mass Emission Stations During Dry Weather 
 
4.2.4.1 Ballona Creek (S01) 

A summary of constituents that did not meet applicable water quality objectives at the Ballona 
Creek MES during the 2010-2011 Dry Weather Monitoring Season is presented in Table 4-4.1 
and Figure 4-5.1 
 
The pH value was not within the water quality objective range of 6.5–8.5 pH units during one of 
the two dry weather monitoring events at Ballona Creek (Figure 4-5.1). The water samples 
collected during 2010-11Event02 had pH values of 8.6, which is slightly above the water quality 
objective range.  
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4.2.4.2 Malibu Creek (S02) 

A summary of constituents that did not meet applicable water quality objectives at the Malibu 
Creek MES during the 2010-2011 Dry Weather Monitoring Season is presented in Table 4-4.2 
and Figure 4-5.2.  
 
Fecal coliform bacteria concentrations were above the applicable water quality objective (i.e., 
400 MPN/100 mL) for one of the two dry weather sampling events in Malibu Creek (Figure 4-
5.2). The fecal coliform concentration for 2010-11Event02 was 5,000 MPN/100 mL. 
 
Sulfate concentrations did not meet the water quality objective during one of the two monitored 
dry weather events in Malibu Creek (Figure 4-5.2). The sulfate concentration of 800 mg/L during 
2010-11Event02 was above the 500 mg/L water quality objective. 
 
4.2.4.3 Los Angeles River (S10) 

A summary of constituents that did not meet applicable water quality objectives at the Los 
Angeles River MES during the 2010-2011 Dry Weather Monitoring Season is presented in Table 
4-4.3 and Figure 4-5.3.  
 
Fecal coliform bacteria concentrations were above the applicable water quality objective (i.e., 
400 MPN/100 mL) for one of the two dry weather sampling events at Los Angeles River (Figure 
4-5.3). The fecal coliform concentration for 2010-11Event02 was 300,000 MPN/100 mL. 
 
The pH value was not within the water quality objective range of 6.5–8.5 pH units during each of 
the two dry weather monitoring events at Los Angeles River (Table 4-5.3). The water samples 
collected for 2010-11Event02 and 2010-11Event13 had pH values of 8.97 and 8.65, respectively, 
which were above the water quality objective range.  
 
4.2.4.4 Coyote Creek (S13) 
A summary of constituents that did not meet applicable water quality objectives at the Coyote 
Creek MES during the 2010-2011 Dry Weather Monitoring Season is presented in Table 4-4.4 
and Figure 4-5.4.  
 
Fecal coliform bacteria concentrations were above the applicable water quality objective (i.e., 
400 MPN/100 mL) during one of the two dry weather sampling events in Coyote Creek (Figure 
4-5.4). Fecal coliform concentrations ranged from 230-16,000 MPN/100 mL. 
 
4.2.4.5 San Gabriel River (S14) 
All applicable water quality objectives at San Gabriel River MES were met during the 2010-
2011 Dry Weather Monitoring Season. 
 
4.2.4.6 Dominguez Channel (S28) 

A summary of constituents that did not meet applicable water quality objectives at the 
Dominguez Channel MES during the 2010-2011 Dry Weather Monitoring Season is presented in 
Table 4-4.6 and Figure 4-5.6.  
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The fecal coliform bacteria concentration was above the applicable water quality objective (i.e., 
4000 MPN/100 mL) during one of the two dry weather sampling events in Dominguez Channel 
(Figure 4-5.6), during event 2010-11Event02. Fecal coliform concentrations ranged from 40-
240,000 MPN/100 mL over the two events. 
 
The pH value was not within the water quality objective range of 6.5–8.5 pH units during one of 
the two dry weather monitoring events at Dominguez Channel (Table 4-4.6), during event 2010-
11Event02. The water samples collected during both events were slightly basic with the pH 
values ranging from 8.41-8.89 over the two events.   
 
4.2.4.7 Santa Clara River (S29) 
All applicable water quality objectives at the Santa Clara River MES were met during the 2010-
2011 Dry Weather Monitoring Season. 
 
4.2.5 Tributary Stations during Dry Weather 
 
4.2.5.1 Project No. 1232 (TS19) 

A summary of the constituents that did not meet applicable water quality objectives at Project 
No. 1232 Tributary Station (TS24) during the 2010-2011 Dry Weather Monitoring Season is 
presented in Table 4-5.1 and Figure 4-6.1.  
 
The fecal coliform bacteria concentration was above the applicable water quality objective (i.e., 
4,000 MPN/100 mL) during one of the two dry weather sampling events in Project No. 1232 
(Figure 4-6.1). Fecal coliform concentrations ranged from 500-5000 MPN/100 mL over the two 
events. 
 
The pH value was not within the water quality objective range of 6.5–8.5 pH units during each of 
the two dry weather monitoring events at Project No. 1232 (Table 4-5.1). The water samples 
collected during both events had a pH value of 8.59, which is slightly outside of the water quality 
objective range.  
 
4.2.5.2 PD 669 (TS20) 
A summary of the constituents that did not meet applicable water quality objectives at PD 669 
Tributary Station (TS24) during the 2010-2011 Dry Weather Monitoring Season is presented in 
Table 4-5.2 and Figure 4-6.2.  
 
The fecal coliform bacteria concentration was above the applicable water quality objective (i.e., 
4,000 MPN/100 mL) during one of the two sampled events in PD 669 (Figure 4-6.2). Fecal 
coliform concentrations ranged from 1,300-30,000 MPN/100 mL over the two events with the 
exceedance occurring during event 2010-11Event02.  
 
The dissolved copper concentration was above the hardness-based water quality objective during 
one of the two dry weather sampling events at PD 669 Tributary Station (Figure 4-6.2). 
Dissolved copper concentrations ranged from 0.25-51.2 µg/L, and hardness ranged from 1930-
1970 mg/L.  
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4.2.5.3 Project Nos. 5246 & 74 (TS21) 

A summary of constituents that did not meet applicable water quality objectives at the Project 
Nos. 5246 & 74 Tributary Station (TS21) during 2010-2011 dry weather monitoring is presented 
in Table 4-5.3 and Figure 4-6.3.  
 
The fecal coliform bacteria concentration was above the applicable water quality objective (i.e., 
4,000 MPN/100 mL) during each of the two dry weather sampling events at the Project Nos. 
5246 & 74 Tributary Station (Figure 4-6.5). Fecal coliform concentrations ranged from 9,000-
50,000 MPN/100 mL over the two events. 
 
The pH value was not within the water quality objective range of 6.5–8.5 pH units during one of 
the two dry weather monitoring events at Project Nos. 5246 & 74 (Table 4-5.3). The water 
sample collected during 2010-11Event02 had a pH value of 8.91, which is outside of the water 
quality objective range.  
 
4.2.5.4 PD 21-Hollypark Drain (TS22) 

A summary of constituents that did not meet applicable water quality objectives at the PD 21-
Hollypark Drain Tributary Station (TS22) during 2010-2011 dry weather monitoring is presented 
in Table 4-5.4 and Figure 4-6.4.  
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during one 
of the two dry weather monitoring events at PD 21-Hollypark Drain (Table 4-5.4). The water 
sample collected during 2010-11Event02 had a pH value of 9.1, which is outside of the water 
quality objective range.  
 
4.2.5.5 D.D.I. 8 (TS23) 
A summary of constituents that did not meet applicable water quality objectives at the D.D.I. 8 
Tributary Station (TS23) during 2010-2011 dry weather monitoring is presented in Table 4-5.5 
and Figure 4-6.5.  
 
The fecal coliform bacteria concentration was above the applicable water quality objective (i.e., 
4,000 MPN/100 mL) during one of the two sampled events in D.D.I. 8 (Figure 4-6.5). The fecal 
coliform concentration during event 2010-11Event02 was 50,000 MPN/100 mL. 
 
The pH value was not within the water quality objective range of 6.5–8.5 pH units during each of 
the two dry weather monitoring events at D.D.I. 8 (Figure 4-6.5). The pH values at this station 
ranged from 8.99-9.52 pH units.  
 
Ammonia levels exceeded the water quality objective for one of the two dry weather sampling 
events, 2010-11Event13. Ammonia concentrations ranged from 0.46 mg/L – 1.33 mg/L over the 
two events. 
 
The dissolved zinc concentration was above the hardness-based water quality objective during 
one of the two dry weather monitoring events at the D.D.I 8 Tributary Station (Figure 4-6.5). 
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Dissolved zinc concentrations ranged from 51.6-173 µg/L. Hardness values ranged from 140-190 
mg/L. 
 
4.2.5.6 Dominguez Channel at 116th Street (TS24) 
A summary of constituents that did not meet applicable water quality objectives at the 
Dominguez Channel at 116th Street Tributary Station (TS24) during 2010-2011 dry weather 
monitoring is presented in Table 4-5.6 and Figure 4-6.6.  
 
The value for pH was not within the water quality objective range of 6.5–8.5 pH units during one 
of the two dry weather monitoring events at Dominguez Channel at 116th Street (Table 4-5.6). 
The pH value was 8.93 during 2010–11Event13.  
 
The dissolved copper concentration was above the hardness-based water quality objective during 
one of the two dry weather sampling events at Dominguez Channel at 116th Street (Figure 4-6.6). 
The dissolved copper concentration was 201 µg/L during 2010-11Event02. Hardness values 
ranged from 140-145 mg/L. 
 
The dissolved zinc concentration was above the hardness-based water quality objective during 
one of the two dry weather sampling events at Dominguez Channel at 116th Street (Figure 4-6.6). 
The dissolved zinc concentration was 1720 µg/L during 2010-11Event02. 
 
4.2.6 Summary of Constituents That Did Not Meet Water Quality Objectives 
 
A summary of the constituents that did not meet the water quality objectives listed in the Basin 
Plan at the MES is presented in this subsection. 
 
4.2.6.1 Mass Emission Stations 
At the MES located in urbanized watersheds (i.e., Ballona Creek, Los Angeles River, and 
Dominguez Channel) dissolved zinc did not meet the water quality objective during at least three 
of the four wet weather monitoring events. Fecal coliform did not meet the water quality 
objective for at least three of five wet weather samples taken. pH values were outside the water 
quality objective range for one of four storms at both Ballona Creek and Los Angeles River. 
Cyanide levels were above the water quality objective for one storm at Los Angeles River. At the 
Dominguez Channel MES, dissolved copper exceeded the water quality objective for two of the 
four wet weather events.  
 
During dry weather conditions, pH was measured above water quality objectives during at least 
one sampling event at each of the urbanized watershed stations. Fecal coliform concentrations 
were also measured above water quality objectives during one dry weather event each at 
Dominguez Channel and Los Angeles River.  
 
Among the four less urbanized watersheds (i.e., Malibu Creek, Coyote Creek, San Gabriel River, 
and Santa Clara River), fecal coliform concentrations were above water quality objectives during 
all five events monitored at Santa Clara River, four of the five monitored at Coyote Creek, three 
of the five monitored at Malibu Creek, and at one of the four monitored at San Gabriel River. At 
all four of the less urbanized watersheds, pH values were outside of the water quality objective 
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range for at least one of the wet weather samples taken, with two samples not meeting the 
objective at both Coyote Creek and San Gabriel River. In Coyote Creek, dissolved zinc levels 
exceeded the water quality objective in all four wet weather samples and in the Santa Clara 
River, dissolved zinc levels exceeded during one event. Malibu Creek had exceedances in three 
of the four wet weather samples taken for both sulfate. Cyanide levels in Malibu Creek were 
above the water quality objective for one of the five wet weather samples collected.  
 
During dry weather monitoring, two of the four less urbanized watersheds, San Gabriel River 
and Santa Clara River met all applicable water quality objectives. In both Malibu Creek and 
Coyote Creek, fecal coliform exceeded the water quality objective during one of the two dry 
weather monitoring samples. In Malibu Creek, sulfate concentrations exceeded the water quality 
objective for one of the four dry weather samples. The results are summarized in the table below. 
 

Summary of Constituents that Did Not Meet Water Quality Objectives at Mass Emission 
Stations during 2010-2011 for One or More Events 

 

Mass Emission/Watershed Wet Dry 

Ballona Creek (S01)1 
Fecal coliforms2 
pH3 
Dissolved zinc 

pH3 
 

Malibu Creek (S02) 

Fecal coliforms 
Cyanide 
pH3 
Sulfate 

Fecal coliforms 
Sulfate 
 

Los Angeles River (S10)1 

Fecal coliforms2 
pH3 
Dissolved zinc 
Cyanide 

Fecal coliforms 
pH3 
 

Coyote Creek (S13) 
Fecal coliforms2 
pH3 
Dissolved Zinc  

Fecal coliforms 
 

San Gabriel River (S14) Fecal coliforms2 
pH3  

Dominguez Channel (S28)1 
Fecal coliforms2 
Dissolved copper 
Dissolved zinc 

Fecal coliforms 
pH3 

Santa Clara River (S29) 
Fecal coliforms 
pH3 
Dissolved zinc 

 

1More urbanized watersheds. 
2Subject to the fecal coliform water quality objective high-flow suspension (LARWQCB, 2003). 
3 pH was evaluated outside of holding time 
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4.2.6.2 Tributary Monitoring Stations 

This subsection summarizes the constituents that were measured above applicable water quality 
objectives at the tributary monitoring stations during the 2010-2011 Monitoring Season. During 
wet weather, dissolved zinc concentrations were above the water quality objectives at all 
tributary stations for at least three wet weather events. Fecal coliform concentrations were above 
the water quality objective in at least two events, at all the tributary stations. Dissolved copper 
did not meet the water quality objective during at least one storm event at each station. The pH 
values also did not meet the water quality objective for any of the tributary stations for at least 
one storm. At TS19, TS21, TS22, and TS23, dissolved lead concentrations did not meet the 
water quality objective for at least one storm event. At TS19 and TS20, cyanide concentrations 
exceeded the water quality objective for one storm. Dissolved oxygen was below the water 
quality objective for one storm at TS21.  
 
During dry weather, pH did not meet water quality objectives in at least one event at all tributary 
stations, with the exception of TS20. Fecal coliform concentrations did not meet objectives in at 
least one event at TS19, TS20, TS21, and TS23. Dissolved zinc concentrations did not meet 
water quality objectives for one dry weather event each for TS23 and TS24 while dissolved 
copper did not meet the water quality objectives for one event each at TS20 and TS24. Ammonia 
concentrations did not meet the water quality objective for one dry weather event at TS23. The 
results are summarized in the table below. 
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Summary of Constituents That Did Not Meet Water Quality Objectives  
at Tributary Stations During 2010-2011 for One or More Events 

Tributary/Sub-Watershed Wet Dry 

Project No. 1232 (TS19) 

Fecal coliforms 
Cyanide 
pH1 
Dissolved copper 
Dissolved lead 
Dissolved zinc 

Fecal coliforms 
pH1 
 

PD 669 (TS20) 

Fecal coliforms 
Cyanide 
pH1 
Dissolved copper 
Dissolved zinc 

Fecal coliforms 
Dissolved copper 
 

Project Nos. 5246 & 74 (TS21) 

Fecal coliforms 
Dissolved Oxygen 
pH1 
Dissolved copper 
Dissolved lead 
Dissolved zinc 

Fecal coliforms 
pH1 

PD 21-Hollypark Drain (TS22) 

Fecal coliforms 
pH1 
Dissolved copper 
Dissolved lead 
Dissolved zinc 

pH1 

D.D.I. 8 (TS23) 

Fecal coliforms 
pH1 
Dissolved copper 
Dissolved lead 
Dissolved zinc 

Fecal coliforms 
pH1 
Ammonia 
Dissolved zinc 

Dominguez Channel at 116th Street 
(TS24) 

Fecal coliforms 
pH1 
Dissolved copper 
Dissolved zinc 

pH1 
Dissolved copper 
Dissolved zinc 

1 pH was evaluated outside of holding time 
 
 
4.3 Correlation Analysis 
 
A Spearman’s Rank Test was used to determine if a significant positive or negative correlation 
existed between analyte results and TSS concentrations at each MES and at each tributary station 
during wet and dry weather conditions. The TSS concentrations from composite samples 
collected during dry weather and wet weather events are summarized in Table 4-6. Other 
constituents analyzed that had significant correlations to TSS are detailed in Table 4-7 and 
discussed below. Scatter plots of selected constituents that had significant correlations with TSS 
are presented on Figures 4-7 through 4-10. 
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Spearman’s Rank Test is a rank-based correlation that uses the ranks of the data instead of the 
actual sample results. This non-parametric test is employed when the data are not normally 
distributed.  The ranks of each data set to be correlated are ordered from highest to lowest, with 
the highest number in each set given a rank of “1” and so on to the lowest value in each data set. 
The Spearman rank correlation coefficient, rs, is then calculated using the ranks and compared to 
the critical rs value. The critical rs value is based on the number of samples and the required 
alpha (0.05 in this case). If the rs is greater than the critical rs, then the correlation is considered 
“significant,” or the result has a less than 5% chance of occurring randomly (there is a 95% 
confidence that this result did not occur by chance). 
 
4.3.1 Priority Constituents and Correlation to Total Suspended Solids 
 
Wet Weather – Mass Emission Stations 
Consistent relationships were not observed in correlations between TSS and priority constituents 
(those constituents that did not meet water quality objectives in one or more monitoring events) 
across MES during wet weather. The results of the correlation analysis are summarized in the 
table below. In Ballona Creek, Malibu Creek, and Santa Clara River, aluminum and zinc were 
positively correlated with TSS. Aluminum was also positively correlated with TSS in the San 
Gabriel River. Dissolved aluminum was positively correlated with TSS in Malibu Creek, San 
Gabriel River, and Santa Clara River. Volatile suspended solids (VSS) was positively correlated 
with TSS in Ballona Creek, Coyote Creek, and Dominguez Channel. Dissolved iron and iron 
were positively correlated with TSS in Los Angeles River, San Gabriel River, and Santa Clara 
River, whereas dissolved iron was positively correlated with TSS in Malibu Creek. In Coyote 
Creek, additional positive correlations with TSS were found with biochemical oxygen demand 
(BOD), chemical oxygen demand (COD), dissolved lead, lead, dissolved zinc, and dissolved 
arsenic. Lead was also positively correlated with TSS in San Gabriel River while ammonia, 
BOD, NH3 as N, and VSS were negatively correlated with TSS for this MES. In Los Angeles 
River, additional positive correlations with TSS were found with cyanide, nickel, and chromium. 
 
Negative correlations with TSS were found in Santa Clara River for alkalinity as CaCO3, 
chloride, fluoride, hardness, specific conductance, TDS, and pH. In Ballona Creek, COD was 
negatively correlated with TSS, while in Malibu Creek, BOD and chloride were negatively 
correlated with TSS.  
 
Many constituents have a strong binding affinity for sediment particles in stormwater effluent, 
particularly bacteria, metals, organics, and total organic carbon (TOC). It is important to note 
that the correlations discussed above were based on a very small data set and may not be 
representative of true conditions during a storm. This is especially true of the data set for San 
Gabriel River. Analysis of a larger data set would help determine the validity of these 
correlations. 
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Correlations Between Constituents and Total Suspended Solids at Mass 
Emission Stations 

Mass Emission/Watershed 
Wet 

Positively  
Correlated with TSS 

Negatively  
Correlated with TSS 

Ballona Creek (S01) Ammonia, VSS, zinc  COD 

Malibu Creek (S02) 
Aluminum, dissolved 
aluminum, dissolved iron, 
zinc 

BOD, Chloride 

Los Angeles River (S10) Cyanide, dissolved iron, 
iron, nickel, chromium None 

Coyote Creek (S13) 
BOD, COD, dissolved lead, 
dissolved zinc, lead, VSS, 
zinc, dissolved arsenic 

None 

San Gabriel River (S14)1 
Aluminum, dissolved 
aluminum, dissolved iron, 
iron, lead  

Ammonia, BOD, NH3 as 
N, VSS 

Dominguez Channel (S28) VSS None 

Santa Clara River (S29) 
Aluminum, dissolved 
aluminum, dissolved iron, 
iron, zinc 

Alkalinity as CaCO3, 
chloride, fluoride, hardness 
as CaCO3, specific 
conductance, sulfate, TDS, 
pH 

1Likely correlations shown, sample size too small for definitive determination.  

  

RB-AR49775



Results,  Analyses,  and Recommendations Section 4 
 

201 0- 201 1  Annual Stormwater Monitoring Report 4-27 
 

 
Wet Weather – Tributary Stations 
 
Several priority constituents (those that did not meet water quality objectives at tributary stations 
for one or more events) were found to have positive correlations with TSS during wet weather. 
At TS20, TS21, TS22, and TS23, dissolved zinc is a priority constituent and was found to 
positively correlate with TSS at all of these stations. Additionally, dissolved lead was positively 
correlated with TSS at TS22 and TS23, stations where dissolved lead is a priority constituent. 
 
Other positive correlations include aluminum and dissolved aluminum at TS20, TS22, and TS23. 
Additionally, dissolved aluminum was also positively correlated with TSS at TS21. Dissolved 
iron and iron were positively correlated with TSS at TS22, and TS23, whereas dissolved iron 
was also positively correlated with TSS at TS20 and TS24. Chromium, lead, and zinc were 
positively correlated with TSS at TS22 and TS23, whereas lead was positively correlated with 
TSS at TS24 and zinc was positively correlated with TSS at TS20. In TS20, TS21 and TS22 VSS 
was positively correlated with TSS. Nickel was also positively correlated with TSS in TS21. In 
TS20, NH3 as N was positively correlated with TSS, whereas in TS23, nitrate (NO3) and nitrate 
as N were positively correlated with TSS along with antimony. The only correlations with TSS 
for TS19 were positive correlations with COD and glyphosate. The only negative correlation 
with TSS in any of the tributary stations occurred with cyanide in TS24.   

RB-AR49776



Results,  Analyses,  and Recommendations Section 4 
 

201 0- 201 1  Annual Stormwater Monitoring Report 4-28 
 

Correlations Between Constituents and Total Suspended Solids at 
Tributary Stations 

Tributary 
Station/Watershed 

Wet 
Positively  

Correlated with TSS 
Negatively  

Correlated with TSS 

Project No. 1232 (TS19) COD, glyphosate  None 

PD 669  
(TS20) 

Ammonia, dissolved 
aluminum, dissolved iron, 
dissolved zinc, NH3 as N, 
VSS, zinc 

None 

Project Nos. 5246 & 74  
(TS21) 

Dissolved aluminum, 
dissolved zinc, VSS, nickel None 

PD 21-Hollypark Drain  
(TS22) 

Aluminum, dissolved 
aluminum, dissolved iron, 
dissolved lead, dissolved 
zinc, iron, lead, VSS, zinc, 
chromium 

None 

D.D.I. 8  
(TS23) 

Aluminum, BOD, 
dissolved aluminum, 
dissolved iron, dissolved 
lead, dissolved zinc, iron, 
lead, nitrate (NO3), nitrate 
as N, zinc, chromium, 
antimony 

None 

Dominguez Channel at 
116th Street  
(TS24) 

Dissolved iron, lead Cyanide 

 

4.3.2 Watershed Load Analysis 
 
The LACFCD collected and analyzed TSS samples at all MES equipped with automated 
samplers for storm events of at least 0.25 inch of total rainfall. These storms were not exclusive 
of the storms monitored for the entire analyte list. Several storms were also manually sampled 
for TSS at the Santa Clara MES, although this sampling was not required. The TSS 
concentration for each event is shown in Table 4-6 and depicted in Figures 4-9 through 4-12. The 
total TSS load for each MES is shown in Table 4-8. An estimate of the total constituent loads for 
each MES is shown in Table 4-9.  
 
Sample loads were calculated using the following equation: 
 

𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑥 𝑣𝑜𝑙𝑢𝑚𝑒 (𝑐𝑓) 𝑥 𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 = 𝑙𝑜𝑎𝑑 (𝑝𝑜𝑢𝑛𝑑𝑠) 
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The sample concentration was multiplied by the volume of water sampled for each event, or in 
the case of the dry weather monitoring, the base flow for a 24-hour period in September (2010-
11Event02) and January (2010-11Event13) at all stations. Volumes used in the calculation are 
included in Table 4-9. Concentration units were µg/L, mg/L, or MPN/100 mL. The conversion 
factors were 0.0000000624, 0.0000624, or 283.17, respectively. 
 
4.3.2.1 Wet Weather and Dry Weather Constituent Loads for Each Mass Emission 

Station 
Constituent loads at each MES were calculated for four storm events that occurred during the 
2010-2011 Wet Weather Monitoring Season. Constituent loads were calculated to determine 
whether there was a relationship between storm event size and the total load for a given 
constituent. Event 2010-11Event02 (September 21 through September 22, 2010) and 2010-
11Event13 (January 24 through January 25, 2011) at each MES and Tributary station were used 
to calculate dry weather low-flow estimations for each of the watersheds.  
 
For discussion purposes, a limited constituent list comprised of nitrate, total phosphorus, total 
petroleum hydrocarbons (TPHs), total Kjeldahl nitrogen (TKN), TDS, TSS, dissolved chromium, 
copper, and zinc is discussed for each of the MES. These constituents were chosen because of 
their prevalence in stormwater runoff. 
 
Ballona Creek (S01) 
Rainfall totals during 2010–11Event08 (4.28 inches) were substantially higher than rainfall totals 
during the other three monitored storm events (0.64 inch or less) at Ballona Creek. As a result, 
constituent loads were approximately 4 or more times higher during 2010–11Event08 than they 
were during 2010–11Event03, 2010–11Event06, or 2010–11Event14. No first-flush loading 
signatures were observed in assessing the loads of nitrate, total phosphorus, TPH, TKN, TDS, 
TSS, dissolved chromium, copper, or zinc at Malibu Creek. 
 
Dry weather loads at Ballona Creek were highest during 2010–11Event13 for TKN, nitrate, TDS, 
and TPH. Total phosphorus, TSS, chromium, copper, and zinc were higher during 2010–
11Event02. Loads varied between the two events, with the highest variability observed for TSS. 
The TSS load during 2010-11Event02 was four times greater than during 2010-11Event13, while 
other loads remained similar between the two events. 
 
Malibu Creek (S02) 
Rainfall totals during 2010–11Event08 (10.16 inches) were substantially higher than rainfall 
totals during the other monitored storm events (4.52 inches or less) at Malibu Creek. As a result, 
constituent loads were approximately 30 or more times higher during 2010–11Event08 than they 
were during 2010–11Event03, 2010–11Event06, or 2010–11Event14. No first-flush loading 
signatures were observed in assessing loads of nitrate, total phosphorus, TPH, TKN, TDS, TSS, 
dissolved chromium, copper, or zinc at Malibu Creek. 
 
Dry weather loads in Malibu Creek were much higher during the second event (2010-11Event13) 
than during the first event (2010-11Event02). TDS loads were ten times higher during the second 
event, while other constituent loads were up to 200 times greater (nitrate). Base flows during the 
first event were approximately 1 cubic foot per second (cfs), but were approximately 17 cfs 

RB-AR49778



Results,  Analyses,  and Recommendations Section 4 
 

201 0- 201 1  Annual Stormwater Monitoring Report 4-30 
 

during the second dry event (January 24-25, 2010). However, many constituent loads were more 
than 17 times greater when comparing the two events.  
 
Los Angeles River (S10) 
Rainfall totals during 2010–11Event08 (6.40 inches) were substantially higher than rainfall totals 
during 2010–11Event03 (0.40 inches), 2010–11Event06 (0.28 inches), or 2010–11Event14 (0.08 
inches) at Los Angeles River. As a result, all constituent loads were highest during 2010–
11Event08. Loads of TKN, TDS, TSS, copper, zinc, nitrate, and total phosphorus appeared to be 
more closely associated with storm flow volume than a first-flush phenomenon. 
 
Dry weather loads for TKN, nitrate, total phosphorus, TDS, TPH, TSS and zinc were higher 
during the second dry event (2010-11Event13), while chromium and copper loads were higher 
during the first event (2010-11Event02). The higher loads observed during the second dry event 
are likely linked to the higher base flows and mobilization of constituents by wet weather events 
prior to the second dry weather event.  
 
Coyote Creek (S13) 
At Coyote Creek, rainfall totals during 2010–11Event08 (4.60 inches) were substantially higher 
than rainfall totals during 2010–11Event03 (0.16 inches), 2010–11Event06 (0.44 inches), or 
2010–11Event14 (0.20 inches). As a result, constituent loads were greater during 2010–
11Event08. Total phosphorus loads, TPH, nitrate, chromium, and copper all appeared to be 
associated with storm flow volume as the highest loads occurred during 2010–11Event08, 
followed by smaller loads during 2010–11Event03 and 2010–11Event06, and the lowest loads 
during 2010–11Event03.  
 
Dry weather loads for TKN, nitrate, total phosphorus, TDS, and TPH were higher during the 
second dry event (2010-11Event13) compared to the first dry event (2010-11Event02). TSS, 
chromium, copper, and zinc constituent loads were higher during the first dry event.  
 
San Gabriel River (S14) 
Rainfall totals at San Gabriel River during 2010–11Event08 (6.16 inches) were substantially 
higher than rainfall totals during 2010–11Event03 (not monitored), 2010–11Event06 (1.72 
inches), or 2010–11Event14 (0.76 inches). As a result, constituent loads were two to ten times 
greater during 2010–11Event08. The first storm was not monitored (2010-11Event03) and 
therefore it is not known whether or not a first-flush increased loading of constituents occurred. 
 
The second dry event (2010-11Event13) was the only dry weather event sampled in the San 
Gabriel River. There was insufficient flow observed during the September 2010 dry event (2010-
11Event02) to carry out monitoring at this location.  
 
Dominguez Channel (S28) 
Rainfall totals during 2010–11Event08 (8.16 inches) were substantially higher than rainfall totals 
during 2010–11Event03 (0.28 inch), 2010–11Event06 (0.36 inch), or 2010–11Event14 (0.40 
inch) at Dominguez Channel. As a result, most constituent loads were higher during 2010–
11Event08. A first flush pattern was observed for some constituents if 2010-11Event08 is 
excluded. Nitrate, total phosphorus, TDS, TPH, TSS, and zinc were all higher during the first 
event (2010-11Event03) compared to the other two events when 2010-11Event08 is excluded 
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from the analysis. These results point toward a first-flush phenomenon at this station because 
rainfall amounts were lower during the first event compared to the other two events (excluding 
2010-11Event08).  
 
Dry weather monitoring loads were relatively consistent between the first and second dry events 
(2010-11Event02 and 2010-11Event13, respectively). In general, constituent loads were higher 
during the first dry event (total phosphorus, TPH, TSS, chromium, copper, and zinc). TKN, 
nitrate, and TDS constituent loads were higher during the second event.  
 
Santa Clara River (S29) 
Rainfall totals during 2010-11Event08 (7.56 inches) were much higher than rainfall totals during 
2010-11Event03 (0.20 inch), 2010-11Event06 (0.92 inch), or 2010-11Event14 (0.52 inch) at 
Santa Clara River. However, the largest volume of water was observed during 2010-11Event14, 
and the resultant constituent loads were relatively higher for total phosphorus, TDS, TPH, TSS, 
dissolved chromium, dissolved copper, and dissolved zinc. Of note are the low constituent loads 
observed during the first wet event (2010-11Event03). The rainfall during this event was the 
lowest of all monitored events, yet the first-flush phenomenon was not observed.  
 
The pattern of dry weather loads at the Santa Clara River MES was similar to the other MES, 
with higher constituent loading during the second event (2010-11Event13) for most constituents. 
Overall, constituent loads at Santa Clara River were substantially lower than all other MES. 
 
4.3.3 Total Suspended Solids Trend Analysis 
 
TSS concentrations from 2000 to 2011 were evaluated for normality and log-normal distributions 
separately for wet and dry weather at each MES. If the TSS concentrations were normal or log-
normally distributed, then a regression analysis was used to evaluate trends. Multiple samples 
during each monitoring year were treated as replicates. If a normal or log-normal distribution 
was not found, then it was determined that the distribution of the data was not known. These 
results were evaluated for trends using the Mann-Kendall non-parametric method. The summary 
table below presents the method used for trend evaluation and the statistical trend information on 
TSS data collected at each of the MES over the past 11 years. The data are shown graphically on 
Figures 4-13.1 through 4-13.4. 
 
Coyote Creek had the only significant wet weather trend (i.e., p-value less than 0.05) in TSS 
concentrations over the last 11 years. The TSS concentrations at Coyote Creek showed a 
negative trend, indicating that TSS concentrations have decreased significantly over time at this 
location. Malibu Creek (p-value = 0.055) also had a negative trend but the p-value was slightly 
greater than 0.05, the cutoff for significance.  
 
No dry weather significant trends for TSS were found. 
 

RB-AR49780



Results,  Analyses,  and Recommendations Section 4 
 

201 0- 201 1  Annual Stormwater Monitoring Report 4-32 
 

Trend Analysis of Wet Weather Total Suspended Solids Concentrations at  
Mass Emission Stations from 2000–2011  

Station p-value Method Trend 
Ballona Creek at Sawtelle (S01) 0.110 Mann-Kendall Not significant 
Malibu Creek at Piuma (S02) 0.055 Regression Not significant 
Los Angeles River at Wardlow (S10) 0.670 Regression Not significant 
Coyote Creek at Spring (S13) 0.025 Mann-Kendall Significant Decreasing 
San Gabriel River (S14) 0.353 Regression Not significant 
Dominguez Channel at Artesia (S28) 0.156 Mann-Kendall Not significant 
Santa Clara River (S29) 0.137 Mann-Kendall Not significant 

Shading indicates significant p-value. 
 

Trend Analysis of Dry Weather Total Suspended Solids Concentrations at  
Mass Emission Stations from 2000–2011  

Station p-value Method Trend 
Ballona Creek at Sawtelle (S01) 0.605 Regression Not significant 
Malibu Creek at Piuma (S02) 0.101 Regression Not significant 
Los Angeles River at Wardlow (S10) 0.626 Regression Not significant 
Coyote Creek at Spring (S13) 0.181 Regression Not significant 
San Gabriel River (S14) 0.436 Regression Not significant 
Dominguez Channel at Artesia (S28) 0.451 Regression Not significant 
Santa Clara River (S29) 0.308  Mann-Kendall Not significant 

 
 
4.3.4 Water Column Toxicity Analysis 
 
Water column toxicity monitoring was performed at all MES in accordance with the Municipal 
Stormwater Permit. In total, four samples were analyzed for toxicity at each station (i.e., two wet 
weather samples and two dry weather samples). Dry weather samples were collected on 
September 22, 2010 (2010–11Event02), and January 25, 2011 (2010–11Event13). Wet weather 
samples were collected during the first rain event of the season on October 8, 2010 (2010–
11Event03), and on November 22, 2010 (2010–11Event06), at all MES. The toxicity results 
from these samples are provided in Table 4-10a (dry weather) and Table 4-10b (wet weather).  
 
One freshwater species (water flea) and one marine species (sea urchin) were used for toxicity 
testing. The water flea, Ceriodaphnia dubia, was used in chronic 7-day reproduction and survival 
bioassays, and the sea urchin, Strongylocentrotus purpuratus, was used in chronic fertilization 
bioassays. 
 
4.3.4.1 Toxicity Results by Station – Wet Weather 
Bioassay tests exposing C. dubia to wet weather effluent samples from each of the seven MES 
indicated that no toxicity was observed for either the survival or reproduction endpoints.  
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When the observable effect is sublethal (e.g., mean young per female), the term IC is used. For 
example, IC50 is the concentration that causes a 50% reduction in the selected sublethal 
biological response (e.g., reproduction). The IC25 and IC50 values were greater than 100% test 
substance for each of the MES wet weather samples. This indicates that the undiluted sample did 
not cause sublethal inhibition of reproduction in C. dubia. 
 
The C. dubia survival and reproduction toxicity tests resulted in <1 toxicity unit (TU) for 
survival and <1 TU for reproduction for each of the MES. A TU is defined in the NPDES 
Municipal Permit as 100 divided by the calculated median test response (e.g., LC50 or EC50). A 
TU value greater than or equal to 1 is considered substantially toxic and requires a Phase I TIE.  
 
Toxicity tests measuring S. purpuratus fertilization in exposures to wet weather effluent samples 
from each of the seven MES indicated that no toxicity to S. purpuratus fertilization was observed 
in any of the test samples. The IC25 and IC50 values were greater than 100% test substance and 
TUs were <1 for each of the MES. 
 
4.3.4.2 Toxicity Results by Station – Dry Weather 
Bioassay tests exposing C. dubia to dry weather effluent samples from each of the seven mass 
MES indicated that toxicity to C. dubia was observed in dry weather samples collected from the 
Los Angeles River MES for reproduction. The IC25 value was 44.03, indicating that at 44.03% 
concentration, a 25% reduction in reproduction was observed.  However, the IC50 value was 
greater than 100% test substance and therefore the TU was calculated to be <1.  
 
For all the other MES stations, the IC25 and IC50 values were greater than 100% test substance, 
indicating that no observable adverse effects to either survival or reproduction in C. dubia 
occurred in exposure to the undiluted test samples. Additionally, the TUs for each test sample in 
the C. dubia 7-day chronic bioassay were calculated to be <1. 
 
Toxicity tests measuring S. purpuratus fertilization in exposures to dry weather effluent samples 
from each of the seven MES indicated that no toxicity to S. purpuratus fertilization was observed 
in any of the test samples. The IC25 and IC50 values were greater than 100% test substance and 
TUs were <1 for each of the MES.  
 
4.3.5 Trash Monitoring Analysis 
 
The Municipal Stormwater Permit requires a minimum of one photograph at each MES after the 
first storm event and three additional storm events per year. Pictures can be found in Appendix 
C. Ballona Creek Watershed and Los Angeles River Watershed Trash Compliance Monitoring 
Reports can be found in Appendices I and J, respectively. 
 
4.3.6 Identification of Possible Constituent Sources 
 
This subsection summarizes some of the key points regarding known or suspected sources of 
constituents that did not meet Applicable water quality objectives.  
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4.3.6.1 Indicator Bacteria 

The source of bacteria is hard to pinpoint. According to the Draft Total Maximum Daily Load to 
Reduce Bacterial Indicator Densities at Santa Monica Bay Beaches (LARWQCB, 2001), 
published on November 8, 2001, urban runoff from the storm drain system may have elevated 
levels of indicator bacteria due to sanitary sewer leaks and spills, illicit connections of sanitary 
lines to the storm drain system, runoff from homeless encampments, illegal discharges from 
recreational vehicle holding tanks, and malfunctioning septic tanks. Fecal matter from animals, 
including pets, livestock, and birds, can also elevate bacteria levels. A July 2007 report by ENSR 
International for EPA New England Region 1, Mitigation Measures to Address Pathogen 
Pollution in Surface Waters: A TMDL Implementation Guidance Manual for Massachusetts 
(ENSR International, 2007) reiterated the previously mentioned sources. 
 
In addition to bacteria sources, certain factors can amplify bacteria concentrations by promoting 
bacteria growth. Organic carbon provides food for bacteria. Sunlight can kill bacteria; therefore 
covered water can promote bacterial growth. Slow-moving, stagnant water can promote bacterial 
growth.  
 
The SCCWRP has conducted bacteria source identification studies on Ballona Creek, published 
in 2005 in the journal Water Air and Soil Pollution (Stein and Tiefenthaler, 2005)

 

. The City of 
Los Angeles has conducted a bacteria source identification study on the Los Angeles River, 
published November 2008. Both of those studies confirm that there are dry weather urban runoff 
sources that discharge into the MS4; however, it is difficult to determine the exact sources of 
fecal coliform bacteria in the discharges to the MS4. The study by the City of Los Angeles also 
pointed out the role of bacteria re-growth and scouring of sediments with bacteria attached. 

4.3.6.2 Copper and Zinc 

According to the report Regulating Copper in Urban Stormwater Runoff (Lee and Lee, 2000), 
copper can come from brake pads or industrial (e.g., the textile industry) and mining sources. A 
metals source study is discussed in the article Loadings of Lead, Copper, Cadmium, and Zinc in 
Urban Runoff from Specific Sources (Davis, et al., 2001). The study concludes that elevated 
levels of metals were found from urban areas, especially in highway runoff. The abstract 
identifies important sources, such as building siding for lead, copper, cadmium, and zinc, vehicle 
brake emissions for copper, and tire wear for zinc. Atmospheric deposition was also identified as 
an important source of cadmium, copper, and lead. Details behind those findings can be found in 
the May 2005 Technical Report from SCCWRP entitled, Contributions of Trace Metals from 
Atmospheric Deposition to Stormwater Runoff in a Small Impervious Urban Catchment (Sabin et 
al., 2005). 
 
4.3.6.3 Sulfate 
Large quantities of greenish rock with amphiboles and sediment are found near the MES in the 
Malibu Creek Watershed. The hillside is mainly composed of what appears to be decomposed, 
somewhat grainy, greenish marine or lagoon sediment/glauconite and less decomposed, 
greenish-brown shale with clear fossils and embedded detritus. These sediments are known to be 
sulfur bearing. Representative field samples gathered initially had a distinct moderate sulfur 
(e.g., musty, rotten eggs) odor. Sulfate concentrations in the Malibu watershed can be largely 
attributable to the presence of eroded sulfur-rich sediment (Orton, 2011). Fungal and bacterial 
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processes within the creek and surrounding areas may facilitate the release of sediment bound 
sulfur into the water column.  
 
Another potential sulfur source may be effluent from the nearby Tapia Water Reclamation 
Facility, found just upstream from the sampling station. Sulfur is used in wastewater processes 
such as flocculation. However, other sampling stations close to wastewater treatment plants did 
not show highly elevated sulfur concentrations. Tests and/or a review of effluent reports would 
be necessary to determine if the Plant’s effluent was a significant contributor to the raised sulfur 
concentrations of these waters. 
 
4.3.6.4 pH 

The pH value is a measure of the acid (or H+ ion) concentration in solutions. When the 
concentration of acid and base (or OH- ion) are exactly equal, the pH is equal to 7.0. Natural 
rainwater has a pH of approximately 5.5 (i.e., slightly acidic). As minerals dissolve into 
rainwater, the pH increases because of the “buffering” effect of minerals such as calcium and 
magnesium carbonate. Sources that can decrease pH below the water quality objective of 6.5 
include illicit discharges (e.g., swimming pools, battery acid, and other light and heavy industrial 
chemicals). 
 
It is also possible that sudden rain events can bring the pH below 6.5, if the water sampled is not 
heavily mineralized. This would be expected in a watershed that is mostly hardscape, with little 
vegetation to provide detention or interaction with soils. The sudden influx of rainwater is the 
most likely explanation for the low pH observed during wet weather in some of the tributary 
stations.  
 
Conversely, a pH above 8.5 could indicate highly mineralized waters; for example, groundwater 
seepages that are not as diluted, especially during dry weather. Common human factors than can 
cause high pH in surface waters is the discharge of concrete wash water, surfactants in cleaning 
agents, and illicit washing. Algal blooms can also cause elevated pH at night, due to increased 
production of carbon dioxide as algae respire at night.  
 
4.3.6.5 Cyanide 

Sources of Cyanide include industrial operations such as manufacturing of synthetic fabrics, 
plastics, and metal processing or electroplating operations. Fumigation operations can also 
contribute to cyanide in the environment as can commercial printers and pharmaceutical 
manufacturers. Additionally, incomplete combustion during forest fires can also contribute a 
large amount of cyanide to the environment. 
 
Cyanide results from the past 5 years were evaluated to determine whether any patterns between 
events, laboratory quality control batches, monitoring years, or stations could be discerned. An 
Analysis of Variance (ANOVA) was run to test for differences between QA batch results, events, 
years, and stations. Tukey’s test for paired differences was run for the ANOVA post analysis for 
significant ANOVAs. An alpha of 0.05 was used as the benchmark for significance. 
 
The findings indicate that laboratory QA batch 102907 was significantly higher than all other 
QA batches from the years 2006-2011 (average result of 0.17 mg/L, standard error of 0.06 

RB-AR49784



Results,  Analyses,  and Recommendations Section 4 
 

201 0- 201 1  Annual Stormwater Monitoring Report 4-36 
 

mg/L). The average result for this QA batch was between 1 and 69 times greater than all other 
average QA batch results. The results for this QA batch are shown in the following table. This 
finding also held true for the event ID analysis, because the event IDs match up with the QA 
batch identifiers exactly. 
 

QA Batch 102907 and Event ID 2007-08Event21 Cyanide Results 

Station Event ID Cyanide Result 
(mg/L) 

S01 2007-08Event21 0.362 
S13 2007-08Event21 0.285 
S28 2007-08Event21 0.338 
S02 2007-08Event21 Not Detected 
S14 2007-08Event21 Not Detected 
S29 2007-08Event21 0.008 
DUP_ME 2007-08Event21 0.361 
S10 2007-08Event21 0.024 
Shaded values are all higher than water quality objective of 
0.022 mg/L. 

 
The monitoring year comparison also revealed that cyanide concentrations collected during 
monitoring year 2007-2008 were significantly higher than all other monitoring years included in 
the evaluation (shown in the following table).  
 

Monitoring Year Average Cyanide Results 

Monitoring 
Year N Average 

(mg/L) 
Standard 

Error 
(mg/L) 

2006-07 48 0.00849 0.00173 
2007-08 40 0.04613 0.01598 
2008-09 63 0.00555 0.00065 
2009-10 65 0.01159 0.00168 
2010-11 54 0.00709 0.00109 
Shaded values highest compared to all other 
monitoring years, and higher than the water quality 
benchmark of 0.022 mg/L. 

 
An ANOVA was run to test for the interaction between stations and monitoring years, but no 
significant results were observed.  
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4.4 Recommendations 
 
The following recommendations for improving monitoring techniques are presented below.  

 
• Monitoring for the Dominguez tributaries was extended to a third year (2010-2011) to 

collect more data, and therefore the recommendation from the 2009-2010 Annual 
Monitoring Report to monitor Malibu Creek tributaries was not implemented during the 
2010-2011 period. Tributary monitoring is still recommended for Malibu Creek to 
distinguish between naturally occurring and anthropogenic concentrations of sulfate and 
other priority constituents. Tributary concentrations in developed areas of the watershed 
could be compared against undeveloped areas of the watershed to identify naturally 
occurring constituent concentrations. If no significant sulfate concentrations are detected 
in the developed portion of the watershed, it could be inferred that any concentrations 
measured above these concentrations are naturally occurring.  

• A literature review of the cyanide method used for evaluation may provide interesting 
information about whether or not interference from other analytes is expected to affect 
cyanide results.  In addition, the analytical method to test for total cyanide levels should 
be assessed and other methods proposed as necessary to determine the bioavailable 
fraction of cyanide in the environment. 

• Sample analysis of e. coli is recommended for future monitoring, based on the recently 
adopted Resolution No. R10-005. Currently, fecal coliform are analyzed for both storm 
water and ambient or dry conditions at the MES.  However, because bacteria standards 
have been changed to require e. coli monitoring, instead of fecal coliform, e. coli should 
replace fecal coliform and fecal coliform monitoring should be discontinued. 

• The analysis of TSS and other constituents is limited to one year of monitoring data, and 
it is recommended that the past five to ten years of data be included in next year’s 
evaluation to determine whether or not TSS and other monitored constituents are often 
correlated.  

• It is recommended that pH levels should be monitored in the field to limit effects of water 
hardness and alkalinity on changes to the pH levels measured in the analytical laboratory. 
The holding time for pH is approximately 10-15 minutes, and so composite samples may 
be out of holding time when the sample arrives at the laboratory. 

• It is recommended that an evaluation of the bioavailable fraction of dissolved metals 
(including the copper, lead, and zinc dissolved metals) should be estimated by using the 
biotic ligand model as a data evaluation exercise of available data.  Because the dissolved 
metals water quality objectives are low, due to low hardness levels, and the toxicity 
results are also low, it is possible that the measured dissolved metals concentrations are 
not negatively impacting aquatic life.  
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Figure A-1. Ballona Creek @ Sawtelle Blvd (S01) Wet Weather Event Hydrographs 
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Figure A-1. Ballona Creek @ Sawtelle Blvd (S01) Wet Weather Event Hydrographs 
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Figure A-1. Ballona Creek @ Sawtelle Blvd (S01) Wet Weather Event Hydrographs 
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Figure A-1. Ballona Creek @ Sawtelle Blvd (S01) Wet Weather Event Hydrographs 

12/29/10
3:39 AM

12/29/10
7:54 AM

12/29/10
12:09 PM

12/29/10
4:24 PM

12/29/10
8:39 PM

12/30/10
12:54 AM

12/30/10
5:09 AM

12/30/10
9:24 AM

12/30/10
1:39 PM

12/30/10
5:47 PM

12/30/10
10:02 PM

Time

0

1000

2000

3000

4000

5000
Fl

ow
 R

at
e 

(c
fs

)

Flow Rate (cfs)
First Composite Sample
Last Composite Sample

S01 Ballona Creek
@ Sawtelle Blvd.
2010-11 Event 11

Percent of Storm Sampled = 74.9% 
Total Runoff Volume =  2,074 acre-ft

1/2/11
3:32 PM

1/2/11
6:02 PM

1/2/11
8:32 PM

1/2/11
11:02 PM

1/3/11
1:32 AM

1/3/11
4:02 AM

1/3/11
6:32 AM

1/3/11
9:02 AM

1/3/11
11:32 AM

1/3/11
2:02 PM

1/3/11
4:32 PM

1/3/11
7:02 PM

Time

0

1000

2000

3000

4000

Fl
ow

 R
at

e 
(c

fs
)

Flow Rate (cfs)
First Composite Sample
Last Composite Sample

S01 Ballona Creek
@ Sawtelle Blvd.
2010-11 Event 12

Percent of Storm Sampled = 97.0%
Total Runoff Volume =  1,421 acre-ft

RB-AR49790



2010‐2011 Los Angeles County Annual Monitoring Report – Appendix A. Hydrographs 

 

 

Figure A-1. Ballona Creek @ Sawtelle Blvd (S01) Wet Weather Event Hydrographs 
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Figure A-1. Ballona Creek @ Sawtelle Blvd (S01) Wet Weather Event Hydrographs 
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Figure A-1. Ballona Creek @ Sawtelle Blvd (S01) Wet Weather Event Hydrographs 
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Figure A-2. Malibu Creek @ Piuma Rd (S02) Wet Weather Event Hydrographs 
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Figure A-2. Malibu Creek @ Piuma Rd (S02) Wet Weather Event Hydrographs 
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Figure A-2. Malibu Creek @ Piuma Rd (S02) Wet Weather Event Hydrographs 
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Figure A-2. Malibu Creek @ Piuma Rd (S02) Wet Weather Event Hydrographs 
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Figure A-2. Malibu Creek @ Piuma Rd (S02) Wet Weather Event Hydrographs 
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Figure A-2. Malibu Creek @ Piuma Rd (S02) Wet Weather Event Hydrographs 
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Figure A-2. Malibu Creek @ Piuma Rd (S02) Wet Weather Event Hydrographs 
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Figure A-3.  Los Angeles River @ Wardlow (S10) Wet Weather Event Hydrographs 
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Figure A-3.  Los Angeles River @ Wardlow (S10) Wet Weather Event Hydrographs 
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Figure A-3.  Los Angeles River @ Wardlow (S10) Wet Weather Event Hydrographs 
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Figure A-3.  Los Angeles River @ Wardlow (S10) Wet Weather Event Hydrographs 
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Figure A-3.  Los Angeles River @ Wardlow (S10) Wet Weather Event Hydrographs 
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Figure A-3.  Los Angeles River @ Wardlow (S10) Wet Weather Event Hydrographs 
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Figure A-3.  Los Angeles River @ Wardlow (S10) Wet Weather Event Hydrographs 
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Figure A-4. Coyote Creek @ Spring St. (S13) Wet Weather Event Hydrographs 
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Figure A-4. Coyote Creek @ Spring St. (S13) Wet Weather Event Hydrographs 
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Figure A-4. Coyote Creek @ Spring St. (S13) Wet Weather Event Hydrographs 
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Figure A-4. Coyote Creek @ Spring St. (S13) Wet Weather Event Hydrographs 
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Figure A-4. Coyote Creek @ Spring St. (S13) Wet Weather Event Hydrographs 
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Figure A-4. Coyote Creek @ Spring St. (S13) Wet Weather Event Hydrographs 
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Figure A-4. Coyote Creek @ Spring St. (S13) Wet Weather Event Hydrographs 
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Figure A-5. San Gabriel River @ SGR Parkway (S14) Wet Weather Event Hydrographs 
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Figure A-5. San Gabriel River @ SGR Parkway (S14) Wet Weather Event Hydrographs 
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Figure A-5. San Gabriel River @ SGR Parkway (S14) Wet Weather Event Hydrographs 
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Figure A-5. San Gabriel River @ SGR Parkway (S14) Wet Weather Event Hydrographs 
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Figure A-5. San Gabriel River @ SGR Parkway (S14) Wet Weather Event Hydrographs 
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Figure A-5. San Gabriel River @ SGR Parkway (S14) Wet Weather Event Hydrographs 
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Figure A-6. Dominguez Channel @ Artesia Blvd. (S28) Wet Weather Event Hydrographs 
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Figure A-6. Dominguez Channel @ Artesia Blvd. (S28) Wet Weather Event Hydrographs 
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Figure A-6. Dominguez Channel @ Artesia Blvd. (S28) Wet Weather Event Hydrographs 
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Figure A-6. Dominguez Channel @ Artesia Blvd. (S28) Wet Weather Event Hydrographs 
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Figure A-6. Dominguez Channel @ Artesia Blvd. (S28) Wet Weather Event Hydrographs 
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Figure A-6. Dominguez Channel @ Artesia Blvd. (S28) Wet Weather Event Hydrographs 
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Figure A-6. Dominguez Channel @ Artesia Blvd. (S28) Wet Weather Event Hydrographs 
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Figure A-7. Santa Clara River (S29) Wet Weather Event Hydrographs 
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Figure A-7. Santa Clara River (S29) Wet Weather Event Hydrographs 
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Figure A-7. Santa Clara River (S29) Wet Weather Event Hydrographs 
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Figure A-8. Project No. 1232 (TS19) Wet Weather Event Hydrographs 
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Figure A-8. Project No. 1232 (TS19) Wet Weather Event Hydrographs 
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Figure A-8. Project No. 1232 (TS19) Wet Weather Event Hydrographs 
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Figure A-9. PD 669 (TS20) Wet Weather Event Hydrographs 
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Figure A-9. PD 669 (TS20) Wet Weather Event Hydrographs 
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Figure A-9. PD 669 (TS20) Wet Weather Event Hydrographs 
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Figure A-10. Project Nos 5246 & 74 (TS21) Wet Weather Event Hydrographs 
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Figure A-10. Project Nos 5246 & 74 (TS21) Wet Weather Event Hydrographs 
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Figure A-10. Project Nos 5246 & 74 (TS21) Wet Weather Event Hydrographs 
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Figure A-11. Hollypark Drain (TS22) Wet Weather Event Hydrographs 
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Figure A-11. Hollypark Drain (TS22) Wet Weather Event Hydrographs 
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Figure A-11. Hollypark Drain (TS22) Wet Weather Event Hydrographs 
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Figure A-12. D.D.I.8 (TS23) Wet Weather Event Hydrographs 
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Figure A-12. D.D.I.8 (TS23) Wet Weather Event Hydrographs 
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Figure A-12. D.D.I.8 (TS23) Wet Weather Event Hydrographs 
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Figure A-13. Dominguez Channel @116th St (LU 23) (TS24) Wet Weather Event Hydrographs 
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Figure A-13. Dominguez Channel @116th St (LU 23) (TS24) Wet Weather Event Hydrographs 
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Figure A-13. Dominguez Channel @116th St (LU 23) (TS24) Wet Weather Event Hydrographs 
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event3

10/5/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event4

10/30/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event6

11/19/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event8

12/17/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event14

2/16/2011 

Bacteria Fecal Coliform MPN/100mL SM9221E 900000** 160000* 500000* 220000** 24000*
Bacteria Fecal Enterococcus MPN/100mL SM9230B 900000 30000 1400000 500000 90000
Bacteria Fecal Streptococcus MPN/100mL SM9230B 3500000 30000 2200000 500000 90000
Bacteria Total Coliform MPN/100mL SM9221B 5000000 240000 1600000 900000 50000
Chlorinated Pesticides 4-4'-DDD ug/L EPA608 <0.011 NS <0.011 <0.011 <0.011
Chlorinated Pesticides 4-4'-DDE ug/L EPA608 <0.004 NS <0.004 <0.004 <0.004
Chlorinated Pesticides 4-4'-DDT ug/L EPA608 <0.01 NS <0.01 <0.01 <0.01
Chlorinated Pesticides Aldrin ug/L EPA608 <0.004 NS <0.004 <0.004 <0.004
Chlorinated Pesticides Dieldrin ug/L EPA608 <0.002 NS <0.002 <0.002 <0.002
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608 <0.01 NS <0.01 <0.01 <0.01
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608 <0.004 NS <0.004 <0.004 <0.004
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608 <0.05 NS <0.05 <0.05 <0.05
Chlorinated Pesticides Endrin ug/L EPA608 <0.006 NS <0.006 <0.006 <0.006
Chlorinated Pesticides Endrin aldehyde ug/L EPA608 <0.01 NS <0.01 <0.01 <0.01
Chlorinated Pesticides Heptachlor ug/L EPA608 <0.003 NS <0.003 <0.003 <0.003
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608 <0.01 NS <0.01 <0.01 <0.01
Chlorinated Pesticides Methoxychlor ug/L EPA608 <0.5 NS <0.5 <0.5 <0.5
Chlorinated Pesticides Toxaphene ug/L EPA608 <0.24 NS <0.24 <0.24 <0.24
Chlorinated Pesticides alpha-BHC ug/L EPA608 <0.01 NS <0.01 <0.01 <0.01
Chlorinated Pesticides alpha-chlordane ug/L EPA608 <0.033 NS <0.033 <0.033 <0.033
Chlorinated Pesticides beta-BHC ug/L EPA608 <0.005 NS <0.005 <0.005 <0.005
Chlorinated Pesticides delta-BHC ug/L EPA608 <0.005 NS <0.005 <0.005 <0.005
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608 <0.004 NS <0.004 <0.004 <0.004
Chlorinated Pesticides gamma-chlordane ug/L EPA608 <0.033 NS <0.033 <0.033 <0.033
Conventionals Cyanide mg/L SM4500-CNE 0.011 <0.005 0.007 0.005 0.013
Conventionals Dissolved Oxygen mg/L SM4500 (OG) 7.82 9.16 10.3 9.79 11.8
Conventionals Oil and Grease mg/L EPA1664A >1.44&<5 >1.44&<5 >1.44&<5 >1.44&<5 >1.44&<5
Conventionals pH pH units SM4500H B 8.79* NS 6.94 6.75 6.87
General Alkalinity as CaCO3 mg/L SM2320B 248 NS 71.5 33 49.5
General Ammonia mg/L SM4500-NH3 F 0.218 NS 0.773 0.303 0.702
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B 5.28 NS 13 4.72 14.1
General Chemical Oxygen Demand mg/L SM5220D 63.3 NS <10 37.8 25.8
General Chloride mg/L SM4110B 100 NS 23.9 11.2 9.13
General Dissolved Phosphorus mg/L SM4500-PE 0.14 NS 0.22 0.18 0.166
General Fluoride mg/L SM4110B 0.547 NS 0.234 0.21 0.214
General Hardness as CaCO3 mg/L SM2340C 375 NS 95 55 45
General Kjeldahl-N mg/L SM4500-NHorg C 0.82 NS 4.44 0.76 2.22
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624 <0.4 <0.4 <0.4 <0.4 <0.4
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C >0.01&<0.5 NS >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
General NH3-N mg/L SM4500-NH3 0.18 NS 0.639 0.25 0.58
General Nitrate (NO3) mg/L SM4110B 4.93 NS 4.52 3.02 3.21
General Nitrate-N mg/L SM4110B 1.11 NS 1.02 0.681 0.724
General Nitrite-N mg/L SM4110B <0.03 NS <0.03 <0.03 <0.01
General Phosphorus- Total (as P) mg/L SM4500-PE 0.2 NS 0.33 0.22 0.191
General Specific Conductance umhos/cm SM2510B 1070 NS 291 143 121
General Sulfate mg/L SM4110B 155 NS 32.6 13.9 13.3
General Total Dissolved Solids mg/L SM2540C 716 NS 180 86 80
General Total Organic Carbon mg/L SM5310B/EPA415.1 24 NS 54.5 20.5 54.4
General Total Petroleum Hydrocarbons mg/L EPA418.1 <1.5 >1.5&<5 <1.5 >1.5&<5 <1.5
General Total Suspended Solids mg/L SM2540D 12 291 257 151 152

Page 1 of 52

RB-AR49851



Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event3

10/5/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event4

10/30/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event6

11/19/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event8

12/17/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event14

2/16/2011 

General Turbidity NTU SM2130B 3.54 NS 8.62 19.5 13.7
General Volatile Suspended Solids mg/L SM2540E 11 NS 84 44 83
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3 <0.067 NS <0.067 <0.067 <0.067
Herbicides 2-4-D ug/L EPA515.3 <0.015 NS <0.015 <0.015 <0.015
Herbicides Glyphosate ug/L EPA547 <5 NS <5 <5 <5
Metals Dissolved Aluminum ug/L EPA200.8 51.3 NS 940 867 740
Metals Dissolved Antimony ug/L EPA200.8 <0.2 NS <0.2 <0.2 <0.2
Metals Dissolved Arsenic ug/L EPA200.8 <0.2 NS 2.11 <0.2 <0.2
Metals Dissolved Barium ug/L EPA200.8 <1 NS <1 <1 <1
Metals Dissolved Beryllium ug/L EPA200.8 <0.1 NS <0.1 <0.1 <0.1
Metals Dissolved Cadmium ug/L EPA200.8 <0.1 NS <0.1 <0.1 <0.1
Metals Dissolved Chromium ug/L EPA200.8 <0.5 NS <0.5 <0.5 <0.5
Metals Dissolved Chromium +6 ug/L EPA218.6 <0.25 NS <0.25 <0.25 <0.25
Metals Dissolved Copper ug/L EPA200.8 <0.5 NS <0.5 <0.5 <0.5
Metals Dissolved Iron ug/L EPA200.8 106 NS 1750 1070 1030
Metals Dissolved Lead ug/L EPA200.8 <0.2 NS 26.8 18.1 17.9
Metals Dissolved Mercury ug/L EPA245.1 <0.1 NS <0.1 <0.1 <0.1
Metals Dissolved Nickel ug/L EPA200.8 <0.5 NS <0.5 <0.5 <0.5
Metals Dissolved Selenium ug/L EPA200.8 <0.5 NS <0.5 <0.5 <0.5
Metals Dissolved Silver ug/L EPA200.8 <0.1 NS <0.1 <0.1 <0.1
Metals Dissolved Thallium ug/L EPA200.8 <0.1 NS <0.1 <0.1 <0.1
Metals Dissolved Zinc ug/L EPA200.8 <1 NS 199* 196* 172*
Metals Aluminum ug/L EPA200.8 216 NS 3400 2630 1760
Metals Antimony ug/L EPA200.8 <0.2 NS <0.2 <0.2 <0.2
Metals Arsenic ug/L EPA200.8 2.68 NS 2.85 <0.2 <0.2
Metals Barium ug/L EPA200.8 <1 NS <1 <1 <1
Metals Beryllium ug/L EPA200.8 <0.1 NS <0.1 <0.1 <0.1
Metals Cadmium ug/L EPA200.8 <0.1 NS <0.1 <0.1 <0.1
Metals Chromium ug/L EPA200.8 <0.5 NS 14.4 <0.5 <0.5
Metals Chromium +6 ug/L EPA218.6 <0.25 NS <0.25 <0.25 <0.25
Metals Copper ug/L EPA200.8 <0.5 NS 57.5 51.1 <0.5
Metals Iron ug/L EPA200.8 397 NS 7100 3980 2990
Metals Lead ug/L EPA200.8 <0.2 NS 37.6 27.3 24.7
Metals Mercury ug/L EPA245.1 <0.1 NS <0.1 <0.1 <0.1
Metals Nickel ug/L EPA200.8 <0.5 NS 10.7 <0.5 <0.5
Metals Selenium ug/L EPA200.8 <0.5 NS <0.5 <0.5 <0.5
Metals Silver ug/L EPA200.8 <0.1 NS <0.1 <0.1 <0.1
Metals Thallium ug/L EPA200.8 <0.1 NS <0.1 <0.1 <0.1
Metals Zinc ug/L EPA200.8 <1 NS 304 199 224
Organophosphate Pesticides Atrazine ug/L EPA507 <0.667 NS <0.667 <0.667 <0.667
Organophosphate Pesticides Chlorpyrifos ug/L EPA507 <0.02 NS <0.02 <0.02 <0.02
Organophosphate Pesticides Cyanazine ug/L EPA507 <0.667 NS <0.667 <0.667 <0.667
Organophosphate Pesticides Diazinon ug/L EPA507 <0.003 NS <0.003 <0.003 <0.003
Organophosphate Pesticides Malathion ug/L EPA507 <0.33 NS <0.33 <0.33 <0.33
Organophosphate Pesticides Prometryn ug/L EPA507 <0.67 NS <0.67 <0.67 <0.67
Organophosphate Pesticides Simazine ug/L EPA507 <0.67 NS <0.67 <0.67 <0.67
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608 <0.065 NS <0.065 <0.065 <0.065
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608 <0.065 NS <0.065 <0.065 <0.065
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608 <0.065 NS <0.065 <0.065 <0.065
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608 <0.065 NS <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event3

10/5/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event4

10/30/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event6

11/19/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event8

12/17/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event14

2/16/2011 

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608 <0.065 NS <0.065 <0.065 <0.065
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608 <0.065 NS <0.065 <0.065 <0.065
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608 <0.065 NS <0.065 <0.065 <0.065
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625 <3.33 NS <3.33 <3.33 <3.33
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625 <1 NS <1 <1 <1
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625 <1 NS <1 <1 <1
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625 <1 NS <1 <1 <1
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625 <1 NS <1 <1 <1
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1 <0.03 <0.03 >0.03&<0.1 <0.03 <0.03
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625 <2.5 <2.5 <2.5 <2.5 <2.5
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625 <3.33 NS <3.33 <3.33 <3.33
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625 <1 NS <1 <1 <1
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625 <3.33 NS <3.33 <3.33 <3.33
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625 <3.33 NS <3.33 <3.33 <3.33
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625 <0.033 NS <0.033 <0.033 <0.033
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625 <0.017 NS <0.017 <0.017 <0.017
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625 <0.033 NS <0.033 <0.033 <0.033
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event3

10/5/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event4

10/30/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event6

11/19/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event8

12/17/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event14

2/16/2011 

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625 <0.017 NS <0.017 <0.017 <0.017
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625 <0.067 NS <0.067 <0.067 <0.067
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625 <0.017 NS <0.017 <0.017 <0.017
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625 <0.017 NS <0.017 <0.017 <0.017
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625 <3.33 NS <3.33 <3.33 <3.33
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625 <3.33 NS <3.33 <3.33 <3.33
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled
*Exceedance of Water Quality Objective
**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event3

10/5/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event4

10/30/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event6

11/19/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event8

12/17/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event14

2/16/2011 

14000* 22000* 90000* 140 130
300000 16000 500 500 300
300000 16000 500 500 300
160000 240000 90000 16000 1300
<0.011 NS <0.011 <0.011 <0.011
<0.004 NS <0.004 <0.004 <0.004
<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004
<0.002 NS <0.002 <0.002 <0.002
<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004
<0.05 NS <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006
<0.01 NS <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003
<0.01 NS <0.01 <0.01 <0.01
<0.5 NS <0.5 <0.5 <0.5
<0.24 NS <0.24 <0.24 <0.24
<0.01 NS <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033
<0.005 NS <0.005 <0.005 <0.005
<0.005 NS <0.005 <0.005 <0.005
<0.004 NS <0.004 <0.004 <0.004
<0.033 NS <0.033 <0.033 <0.033
0.042* <0.005 <0.005 <0.005 <0.005

9.93 10.5 10.6 9.56 12.1
<1.44 <1.44 <1.44 <1.44 <1.44
8.16 NS 7.67 6.54 6.48*
275 NS 234 121 218

0.157 NS 0.254 0.145 0.182
6.5 NS 2.98 2.84 3.08
73 NS 40.3 45.9 160

195 NS 167 77.2 169
0.14 NS 0.39 0.31 0.621

0.389 NS 0.395 0.384 0.527
1040 NS 655 355 600
0.94 NS 0.54 0.62 2.04
<0.4 <0.4 <0.4 <0.4 <0.4

>0.01&<0.5 NS >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
0.13 NS 0.21 0.12 0.15
2.98 NS 6.7 4.39 14

0.674 NS 1.51 0.991 3.15
<0.03 NS <0.03 <0.03 <0.01
0.16 NS 0.48 0.35 0.69
2280 NS 1750 905 1500
880* NS 614* 244 582*
1520 NS 1180 516 1030
11 NS 31 7.04 37.2

<1.5 <1.5 <1.5 <1.5 <1.5
4 37 29 102 5

Page 5 of 52

RB-AR49855



Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event3

10/5/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event4

10/30/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event6

11/19/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event8

12/17/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event14

2/16/2011 

5.33 NS 1.37 15 1.46
3 NS 9 18 3

<0.067 NS <0.067 <0.067 <0.067
<0.015 NS <0.015 <0.015 <0.015

<5 NS <5 <5 <5
<50 NS 144 685 140
<0.2 NS <0.2 <0.2 <0.2
<0.2 NS <0.2 <0.2 <0.2
<1 NS <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1
<0.5 NS <0.5 <0.5 <0.5
<0.25 NS <0.25 <0.25 <0.25
<0.5 NS <0.5 <0.5 <0.5
<50 NS 364 1330 156
<0.2 NS <0.2 6.2 <0.2
<0.1 NS <0.1 <0.1 <0.1
11.1 NS <0.5 <0.5 <0.5
7.04 NS 5.48 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1
<1 NS 54 90.4 <1
104 NS 352 1940 245
<0.2 NS <0.2 <0.2 <0.2
2.66 NS 2.48 <0.2 <0.2
<1 NS <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1
<0.5 NS <0.5 <0.5 <0.5
<0.25 NS <0.25 <0.25 <0.25
<0.5 NS <0.5 <0.5 <0.5
265 NS 940 3350 330
<0.2 NS <0.2 10.3 <0.2
<0.1 NS <0.1 <0.1 <0.1
18.3 NS 13 12 <0.5
8.61 NS 6.42 <0.5 5.13
<0.1 NS <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1
<1 NS 63.3 98.4 58.6

<0.667 NS <0.667 <0.667 <0.667
<0.02 NS <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667
<0.003 NS <0.003 <0.003 <0.003
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event3

10/5/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event4

10/30/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event6

11/19/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event8

12/17/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event14

2/16/2011 

<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<3.33 NS <3.33 <3.33 <3.33
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1
<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1
<1 NS <1 <1 <1
<1 NS <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67
<0.33 NS <0.33 <0.33 <0.33
<0.03 <0.03 >0.03&<0.1 <0.03 <0.03
<0.33 NS <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<2.5 <2.5 <2.5 <2.5 <2.5
<3.33 NS <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67

<1 NS <1 <1 <1
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67
<0.67 NS <0.67 <0.67 <0.67
<3.33 NS <3.33 <3.33 <3.33
<0.67 NS <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67
<3.33 NS <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033
<0.67 NS <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017
<0.033 NS <0.033 <0.033 <0.033
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled
*Exceedance of Water Quality Objective
**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event3

10/5/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event4

10/30/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event6

11/19/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event8

12/17/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event14

2/16/2011 

<0.33 NS <0.33 <0.33 <0.33
<0.017 NS <0.017 <0.017 <0.017
<0.33 NS <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067
<0.33 NS <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017
<0.017 NS <0.017 <0.017 <0.017
<3.33 NS <3.33 <3.33 <3.33
<3.33 NS <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D

 Los Angeles River 
@ Wardlow

S10
2010-11Event3

10/5/2010 

 Los Angeles River 
@ Wardlow

S10
2010-11Event4

10/30/2010 

 Los Angeles River 
@ Wardlow

S10
2010-11Event6

11/19/2010 

 Los Angeles River 
@ Wardlow

S10
2010-11Event8

12/17/2010 

 Los Angeles River 
@ Wardlow

S10
2010-11Event14

2/16/2011 

9000000* 500000* 300000* 500000** 3000*
240000 900000 9000 1600000 16000
240000 900000 9000 1600000 16000

9000000 5000000 300000 9000000 300000
<0.011 NS <0.011 <0.011 <0.011
<0.004 NS <0.004 <0.004 <0.004
<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004
<0.002 NS <0.002 <0.002 <0.002
<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004
<0.05 NS <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006
<0.01 NS <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003
<0.01 NS <0.01 <0.01 <0.01
<0.5 NS <0.5 <0.5 <0.5
<0.24 NS <0.24 <0.24 <0.24
<0.01 NS <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033
<0.005 NS <0.005 <0.005 <0.005
<0.005 NS <0.005 <0.005 <0.005
<0.004 NS <0.004 <0.004 <0.004
<0.033 NS <0.033 <0.033 <0.033
0.036* 0.009 0.02 0.005 <0.005

11.6 5.48 13.2 9.01 10.5
<1.44 7.29 <1.44 >1.44&<5 >1.44&<5
7.02 NS 6.95 6.23* 6.55
138 NS 49.5 30.8 41.8
1.89 NS 1.25 0.278 1.55
172 NS 12.5 7.94 18.7
126 NS 28.1 <10 49
44 NS 21.9 8.35 23.4

0.53 NS 0.23 0.16 0.227
0.488 NS 0.262 0.157 0.312
140 NS 85 45 75
3.84 NS 5.08 0.88 15
<0.4 <0.4 <0.4 <0.4 <0.4
0.96 NS >0.01&<0.5 >0.01&<0.5 0.6
1.56 NS 1.03 0.23 1.28
5.06 NS 5.09 2.81 4.25
1.14 NS 1.15 0.634 0.958

0.076 NS <0.03 <0.01 0.0422
0.59 NS 0.34 0.2 0.234
456 NS 267 122 234
50.7 NS 30.2 13.6 36.1
316 NS 182 70 134
31 NS 35 37.4 8.6

<1.5 >1.5&<5 <1.5 <1.5 <1.5
2280 413 288 243 125
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 Los Angeles River 
@ Wardlow

S10
2010-11Event3

10/5/2010 

 Los Angeles River 
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S10
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S10
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26.3 NS 6.73 32 8.91
463 NS 57 32 60

<0.067 NS <0.067 <0.067 <0.067
<0.015 NS <0.015 <0.015 <0.015

8.52 NS <5 <5 15.4
1280 NS 1160 2250 625
<0.2 NS <0.2 <0.2 <0.2
2.65 NS 2.36 <0.2 <0.2
189 NS <1 <1 <1
<0.1 NS <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1
<0.5 NS <0.5 <0.5 <0.5
<0.25 NS <0.25 <0.25 <0.25
<0.5 NS <0.5 <0.5 <0.5
3290 NS 2050 1900 735
46.8 NS 20.3 20.8 13.2
<0.1 NS <0.1 <0.1 <0.1
15.2 NS <0.5 <0.5 <0.5
<0.5 NS <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1
346* NS 194* 129* 183*

23900 NS 3900 6850 1730
7.72 NS <0.2 <0.2 <0.2
7.36 NS 2.91 <0.2 <0.2
495 NS 110 <1 <1
<0.1 NS <0.1 <0.1 <0.1
5.03 NS <0.1 <0.1 <0.1
34.4 NS 11.7 11.4 <0.5

<0.25 NS <0.25 <0.25 <0.25
260 NS 52.3 <0.5 <0.5

30500 NS 8250 8150 2730
213 NS 30.8 33.4 19.8
<0.1 NS <0.1 <0.1 <0.1
42.7 NS 12.7 12.5 <0.5
<0.5 NS <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1
1590 NS 316 180 184

<0.667 NS <0.667 <0.667 <0.667
<0.02 NS <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667
<0.003 NS <0.003 <0.003 <0.003
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 Los Angeles River 
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<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<3.33 NS <3.33 <3.33 <3.33
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1
<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1
<1 NS <1 <1 <1
<1 NS <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67
<0.33 NS <0.33 <0.33 <0.33
<0.03 <0.03 <0.03 <0.03 <0.03
<0.33 NS <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<2.5 <2.5 <2.5 <2.5 <2.5
<3.33 NS <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67

<1 NS <1 <1 <1
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67
<0.67 NS <0.67 <0.67 <0.67
<3.33 NS <3.33 <3.33 <3.33
<0.67 NS <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67
<3.33 NS <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033
<0.67 NS <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017
<0.033 NS <0.033 <0.033 <0.033
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled
*Exceedance of Water Quality Objective
**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).
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2/16/2011 

<0.33 NS <0.33 <0.33 <0.33
<0.017 NS <0.017 <0.017 <0.017
<0.33 NS <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067
<0.33 NS <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017
<0.017 NS <0.017 <0.017 <0.017
<3.33 NS <3.33 <3.33 <3.33
<3.33 NS <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D
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500000* 240000* 240000* 90000** 5000*
1600000 240000 28000 240000 3500
1600000 300000 160000 240000 3500
9000000 300000 240000 1600000 50000
<0.011 NS <0.011 <0.011 <0.011
<0.004 NS <0.004 <0.004 <0.004
<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004
<0.002 NS <0.002 <0.002 <0.002
<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004
<0.05 NS <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006
<0.01 NS <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003
<0.01 NS <0.01 <0.01 <0.01
<0.5 NS <0.5 <0.5 <0.5
<0.24 NS <0.24 <0.24 <0.24
<0.01 NS <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033
<0.005 NS <0.005 <0.005 <0.005
<0.005 NS <0.005 <0.005 <0.005
<0.004 NS <0.004 <0.004 <0.004
<0.033 NS <0.033 <0.033 <0.033
0.012 <0.005 0.007 <0.005 <0.005
7.74 7.19 10 10.1 10.1

>1.44&<5 >1.44&<5 <1.44 >1.44&<5 >1.44&<5
7.07 NS 7.14 6.34* 6.41*
110 NS 60.5 38.5 132

0.617 NS 0.898 0.303 0.944
146 NS 11.5 7.03 27.9
98.8 NS 21.6 20.8 61
33.5 NS 28.9 10.8 65
0.15 NS 0.13 0.15 0.063

0.206 NS 0.327 0.246 0.434
130 NS 110 50 170
2.18 NS 3.78 0.76 5.62
<0.4 <0.4 <0.4 <0.4 <0.4
0.81 NS >0.01&<0.5 >0.01&<0.5 0.73
0.51 NS 0.742 0.25 0.78
5.21 NS 4.35 2.63 5.35
1.18 NS 0.982 0.594 1.21

0.0705 NS <0.03 <0.03 0.0395
0.21 NS 0.18 0.17 0.076
389 NS 359 152 562
47.1 NS 49.6 17 110
270 NS 224 94 380
31.6 NS 39.5 20.9 42.2
<1.5 <1.5 <1.5 <1.5 <1.5
716 417 240 85 305
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 Coyote Creek @ 
Spring St.

S13
2010-11Event3

10/5/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event4

10/30/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event6

11/19/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event8

12/17/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event14

2/16/2011 

25 NS 5.28 10.6 6.61
171 NS 61 19 76

<0.067 NS <0.067 <0.067 <0.067
<0.015 NS <0.015 <0.015 <0.015

12.3 NS 11 <5 18.1
995 NS 482 380 421
<0.2 NS <0.2 <0.2 <0.2
2.51 NS 2.31 <0.2 2.32
127 NS <1 <1 <1
<0.1 NS <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1
<0.5 NS <0.5 <0.5 <0.5
<0.25 NS <0.25 <0.25 <0.25
<0.5 NS <0.5 <0.5 <0.5
1760 NS 1100 592 785
22.5 NS 10.3 7.33 11.1
<0.1 NS <0.1 <0.1 <0.1
12.8 NS <0.5 <0.5 <0.5
<0.5 NS <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1
500* NS 150* 115* 252*
4980 NS 2330 1470 1330
6.82 NS <0.2 <0.2 <0.2
2.7 NS 2.34 <0.2 2.92
218 NS <1 <1 110
<0.1 NS <0.1 <0.1 <0.1
1.41 NS <0.1 <0.1 <0.1
15.9 NS 10.5 <0.5 10.4

<0.25 NS <0.25 <0.25 <0.25
116 NS <0.5 <0.5 <0.5
8030 NS 4780 2360 2490
32.9 NS 14 11.1 15.9
<0.1 NS <0.1 <0.1 <0.1
23.2 NS <0.5 <0.5 12.1
<0.5 NS <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1
640 NS 176 138 268

<0.667 NS <0.667 <0.667 <0.667
<0.02 NS <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667
<0.003 NS <0.003 <0.003 <0.003
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 Coyote Creek @ 
Spring St.

S13
2010-11Event3

10/5/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event4

10/30/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event6

11/19/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event8

12/17/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event14

2/16/2011 

<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<3.33 NS <3.33 <3.33 <3.33
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1
<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1
<1 NS <1 <1 <1
<1 NS <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67
<0.33 NS <0.33 <0.33 <0.33
<0.03 <0.03 >0.03&<0.1 <0.03 <0.03
<0.33 NS <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<2.5 <2.5 <2.5 <2.5 <2.5
<3.33 NS <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67

<1 NS <1 <1 <1
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67
<0.67 NS <0.67 <0.67 <0.67
<3.33 NS <3.33 <3.33 <3.33
<0.67 NS <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67
<3.33 NS <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033
<0.67 NS <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017
<0.033 NS <0.033 <0.033 <0.033
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled
*Exceedance of Water Quality Objective
**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Coyote Creek @ 
Spring St.

S13
2010-11Event3

10/5/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event4

10/30/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event6

11/19/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event8

12/17/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event14

2/16/2011 

<0.33 NS <0.33 <0.33 <0.33
<0.017 NS <0.017 <0.017 <0.017
<0.33 NS <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067
<0.33 NS <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017
<0.017 NS <0.017 <0.017 <0.017
<3.33 NS <3.33 <3.33 <3.33
<3.33 NS <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event3

10/5/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event4

10/30/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event6

11/19/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event8

12/17/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event14

2/16/2011 

NS 30000* 3000** 170000** 800**
NS 160000 2400 300000 2400
NS 160000 2400 300000 2400
NS 300000 240000 2400000 90000
NS NS <0.011 <0.011 <0.011
NS NS <0.004 <0.004 <0.004
NS NS <0.01 <0.01 <0.01
NS NS <0.004 <0.004 <0.004
NS NS <0.002 <0.002 <0.002
NS NS <0.01 <0.01 <0.01
NS NS <0.004 <0.004 <0.004
NS NS <0.05 <0.05 <0.05
NS NS <0.006 <0.006 <0.006
NS NS <0.01 <0.01 <0.01
NS NS <0.003 <0.003 <0.003
NS NS <0.01 <0.01 <0.01
NS NS <0.5 <0.5 <0.5
NS NS <0.24 <0.24 <0.24
NS NS <0.01 <0.01 <0.01
NS NS <0.033 <0.033 <0.033
NS NS <0.005 <0.005 <0.005
NS NS <0.005 <0.005 <0.005
NS NS <0.004 <0.004 <0.004
NS NS <0.033 <0.033 <0.033
NS <0.005 <0.005 <0.005 0.012
NS 8.51 9.84 10.6 11.1
NS <1.44 <1.44 <1.44 <1.44
NS NS 7.12 6.34* 6.48*
NS NS 49.5 55 99
NS NS 0.653 0.278 0.666
NS NS 6.88 5.43 18.9
NS NS <10 30 33.1
NS NS 31.5 35.9 71.3
NS NS 0.12 0.1 0.105
NS NS 0.17 0.203 0.345
NS NS 100 115 175
NS NS 2.24 0.72 1.22
NS <0.4 <0.4 <0.4 <0.4
NS NS >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
NS NS 0.54 0.23 0.55
NS NS 5.7 6.09 11.6
NS NS 1.29 1.37 2.62
NS NS <0.03 <0.03 <0.01
NS NS 0.17 0.13 0.108
NS NS 321 345 577
NS NS 44 53.8 98
NS NS 202 208 360
NS NS 93.5 59.5 7.61
NS <1.5 <1.5 <1.5 <1.5
NS 122 43 61 24
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event3

10/5/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event4

10/30/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event6

11/19/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event8

12/17/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event14

2/16/2011 

NS NS 4.21 18.2 5.26
NS NS 10 8 21
NS NS <0.067 <0.067 <0.067
NS NS <0.015 <0.015 <0.015
NS NS 8.99 <5 <5
NS NS 183 635 125
NS NS <0.2 <0.2 <0.2
NS NS <0.2 <0.2 <0.2
NS NS <1 <1 <1
NS NS <0.1 <0.1 <0.1
NS NS <0.1 <0.1 <0.1
NS NS <0.5 <0.5 <0.5
NS NS <0.25 <0.25 <0.25
NS NS <0.5 <0.5 <0.5
NS NS 348 875 267
NS NS <0.2 <0.2 <0.2
NS NS <0.1 <0.1 <0.1
NS NS <0.5 <0.5 <0.5
NS NS <0.5 <0.5 <0.5
NS NS <0.1 <0.1 <0.1
NS NS <0.1 <0.1 <0.1
NS NS 71.1 69.1 <1
NS NS 730 2950 483
NS NS <0.2 <0.2 <0.2
NS NS <0.2 <0.2 <0.2
NS NS <1 <1 <1
NS NS <0.1 <0.1 <0.1
NS NS <0.1 <0.1 <0.1
NS NS <0.5 <0.5 <0.5
NS NS <0.25 <0.25 <0.25
NS NS <0.5 <0.5 <0.5
NS NS 1510 4780 975
NS NS 6.06 7.9 <0.2
NS NS <0.1 <0.1 <0.1
NS NS <0.5 <0.5 <0.5
NS NS <0.5 <0.5 <0.5
NS NS <0.1 <0.1 <0.1
NS NS <0.1 <0.1 <0.1
NS NS 73.1 77.4 88.6
NS NS <0.667 <0.667 <0.667
NS NS <0.02 <0.02 <0.02
NS NS <0.667 <0.667 <0.667
NS NS <0.003 <0.003 <0.003
NS NS <0.33 <0.33 <0.33
NS NS <0.67 <0.67 <0.67
NS NS <0.67 <0.67 <0.67
NS NS <0.065 <0.065 <0.065
NS NS <0.065 <0.065 <0.065
NS NS <0.065 <0.065 <0.065
NS NS <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event3

10/5/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event4

10/30/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event6

11/19/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event8

12/17/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event14

2/16/2011 

NS NS <0.065 <0.065 <0.065
NS NS <0.065 <0.065 <0.065
NS NS <0.065 <0.065 <0.065
NS NS <3.33 <3.33 <3.33
NS NS <0.33 <0.33 <0.33
NS NS <0.67 <0.67 <0.67
NS NS <1 <1 <1
NS NS <0.67 <0.67 <0.67
NS NS <1 <1 <1
NS NS <1 <1 <1
NS NS <1 <1 <1
NS NS <0.67 <0.67 <0.67
NS NS <0.33 <0.33 <0.33
NS <0.03 >0.03&<0.1 <0.03 <0.03
NS NS <0.33 <0.33 <0.33
NS NS <1.67 <1.67 <1.67
NS NS <0.33 <0.33 <0.33
NS NS <0.33 <0.33 <0.33
NS NS <0.33 <0.33 <0.33
NS NS <0.33 <0.33 <0.33
NS NS <1.67 <1.67 <1.67
NS NS <1.67 <1.67 <1.67
NS <2.5 <2.5 <2.5 <2.5
NS NS <3.33 <3.33 <3.33
NS NS <1.67 <1.67 <1.67
NS NS <1 <1 <1
NS NS <1.67 <1.67 <1.67
NS NS <1.67 <1.67 <1.67
NS NS <0.33 <0.33 <0.33
NS NS <0.67 <0.67 <0.67
NS NS <0.67 <0.67 <0.67
NS NS <1.67 <1.67 <1.67
NS NS <0.67 <0.67 <0.67
NS NS <3.33 <3.33 <3.33
NS NS <0.67 <0.67 <0.67
NS NS <1.67 <1.67 <1.67
NS NS <1.67 <1.67 <1.67
NS NS <0.33 <0.33 <0.33
NS NS <0.67 <0.67 <0.67
NS NS <1.67 <1.67 <1.67
NS NS <3.33 <3.33 <3.33
NS NS <1.67 <1.67 <1.67
NS NS <0.033 <0.033 <0.033
NS NS <0.67 <0.67 <0.67
NS NS <0.67 <0.67 <0.67
NS NS <0.017 <0.017 <0.017
NS NS <0.033 <0.033 <0.033
NS NS <1.67 <1.67 <1.67
NS NS <0.33 <0.33 <0.33
NS NS <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled
*Exceedance of Water Quality Objective
**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event3

10/5/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event4

10/30/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event6

11/19/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event8

12/17/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event14

2/16/2011 

NS NS <0.33 <0.33 <0.33
NS NS <0.017 <0.017 <0.017
NS NS <0.33 <0.33 <0.33
NS NS <1.67 <1.67 <1.67
NS NS <1.67 <1.67 <1.67
NS NS <0.33 <0.33 <0.33
NS NS <0.067 <0.067 <0.067
NS NS <0.33 <0.33 <0.33
NS NS <0.017 <0.017 <0.017
NS NS <0.017 <0.017 <0.017
NS NS <3.33 <3.33 <3.33
NS NS <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event3

10/5/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event4

10/30/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event6

11/19/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event8

12/17/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event14

2/16/2011 

350000* 30000* 50000* 300000** 13000*
160000 30000 2800 300000 5000
160000 30000 2800 300000 5000

1600000 240000 300000 500000 160000
<0.011 NS <0.011 <0.011 <0.011
<0.004 NS <0.004 <0.004 <0.004
<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004
<0.002 NS <0.002 <0.002 <0.002
<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004
<0.05 NS <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006
<0.01 NS <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003
<0.01 NS <0.01 <0.01 <0.01
<0.5 NS <0.5 <0.5 <0.5
<0.24 NS <0.24 <0.24 <0.24
<0.01 NS <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033
<0.005 NS <0.005 <0.005 <0.005
<0.005 NS <0.005 <0.005 <0.005
<0.004 NS <0.004 <0.004 <0.004
<0.033 NS <0.033 <0.033 <0.033
0.006 <0.005 0.005 <0.005 0.007
8.8 10.7 10.6 10.1 12.1

>1.44&<5 >1.44&<5 <1.44 >1.44&<5 >1.44&<5
7.15 NS 8.12 6.86 6.69
83 NS 62.7 16.5 55

0.399 NS 0.483 0.411 1.39
14.6 NS 9.68 6.39 19.4
81 NS 67.6 21.8 42.7

61.8 NS 56.9 5.75 33.3
0.24 NS 0.18 0.17 0.245

0.338 NS 0.271 0.164 0.366
115 NS 190 30 75
1.72 NS 1.24 0.92 16.2
<0.4 <0.4 <0.4 <0.4 <0.4

>0.01&<0.5 NS >0.01&<0.5 >0.01&<0.5 0.81
0.33 NS 0.399 0.34 1.15
8.8 NS 5.7 2.39 5.41
1.99 NS 1.29 0.539 1.22

<0.03 NS <0.03 <0.01 <0.01
0.27 NS 0.23 0.2 0.271
440 NS 393 78 248
39.5 NS 35 5.37 23.5
282 NS 244 46 160
31.8 NS 47.5 41.3 70.6
<1.5 <1.5 <1.5 <1.5 <1.5
412 100 104 89 173
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event3

10/5/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event4

10/30/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event6

11/19/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event8

12/17/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event14

2/16/2011 

31.5 NS 3.18 16.6 11.9
140 NS 36 17 64

<0.067 NS <0.067 <0.067 <0.067
<0.015 NS <0.015 <0.015 <0.015

<5 NS 8.34 <5 17.5
1010 NS 258 438 710
<0.2 NS <0.2 <0.2 <0.2
2.23 NS <0.2 <0.2 2.23
<1 NS <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1
<0.5 NS <0.5 <0.5 <0.5
<0.25 NS <0.25 <0.25 <0.25
76.2* NS <0.5 <0.5 55.7*
1130 NS 427 580 1080
33.2 NS 7.35 9.57 17.3
<0.1 NS <0.1 <0.1 <0.1
<0.5 NS <0.5 <0.5 <0.5
<0.5 NS <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1
492* NS 118 182* 354*
4930 NS 1110 1580 2010
8.02 NS <0.2 <0.2 7.05
2.39 NS 2.28 <0.2 2.28
160 NS <1 <1 <1
<0.1 NS <0.1 <0.1 <0.1
1.03 NS <0.1 <0.1 <0.1
13.2 NS 10.1 10.5 13.7

<0.25 NS <0.25 <0.25 <0.25
141 NS <0.5 <0.5 80.7
7580 NS 2040 2270 3560
45.6 NS 10.2 14.8 23.8
<0.1 NS <0.1 <0.1 <0.1
18 NS <0.5 <0.5 11.3

<0.5 NS <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1
595 NS 135 196 424

<0.667 NS <0.667 <0.667 <0.667
<0.02 NS <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667
<0.003 NS <0.003 <0.003 <0.003
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event3

10/5/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event4

10/30/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event6

11/19/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event8

12/17/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event14

2/16/2011 

<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<3.33 NS <3.33 <3.33 <3.33
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1
<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1
<1 NS <1 <1 <1
<1 NS <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67
<0.33 NS <0.33 <0.33 <0.33

>0.03&<0.1 <0.03 >0.03&<0.1 <0.03 <0.03
<0.33 NS <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<2.5 <2.5 <2.5 <2.5 <2.5
<3.33 NS <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67

<1 NS <1 <1 <1
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67
<0.67 NS <0.67 <0.67 <0.67
<3.33 NS <3.33 <3.33 <3.33
<0.67 NS <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67
<3.33 NS <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033
<0.67 NS <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017
<0.033 NS <0.033 <0.033 <0.033
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled
*Exceedance of Water Quality Objective
**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event3

10/5/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event4

10/30/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
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11/19/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event8

12/17/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event14

2/16/2011 

<0.33 NS <0.33 <0.33 <0.33
<0.017 NS <0.017 <0.017 <0.017
<0.33 NS <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067
<0.33 NS <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017
<0.017 NS <0.017 <0.017 <0.017
<3.33 NS <3.33 <3.33 <3.33
<3.33 NS <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D

 Santa Clara River
S29

2010-11Event3
10/5/2010 

 Santa Clara River
S29

2010-11Event4
10/30/2010 

 Santa Clara River
S29

2010-11Event6
11/19/2010 

 Santa Clara River
S29

2010-11Event8
12/17/2010 

 Santa Clara River
S29

2010-11Event14
2/16/2011 

50000* 240000* 500000* 40000* 5000*
160000 500000 160000 300000 30000
160000 500000 160000 300000 3000
240000 900000 500000 500000 90000
<0.011 NS <0.011 <0.011 <0.011
<0.004 NS <0.004 <0.004 <0.004
<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004
<0.002 NS <0.002 <0.002 <0.002
<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004
<0.05 NS <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006
<0.01 NS <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003
<0.01 NS <0.01 <0.01 <0.01
<0.5 NS <0.5 <0.5 <0.5
<0.24 NS <0.24 <0.24 <0.24
<0.01 NS <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033
<0.005 NS <0.005 <0.005 <0.005
<0.005 NS <0.005 <0.005 <0.005
<0.004 NS <0.004 <0.004 <0.004
<0.033 NS <0.033 <0.033 <0.033
<0.005 <0.005 <0.005 <0.005 0.007

9.52 8.27 10.1 9.64 9.2
<1.44 <1.44 <1.44 <1.44 >1.44&<5
7.57 NS 6.53 6.58 6.21*
261 NS 121 176 93.5

0.169 NS 0.24 <0.1 0.411
6.65 NS 14.9 5.89 8.6
73 NS 56.9 34.7 <10

96.3 NS 50 70.8 25.1
0.21 NS 0.23 0.19 0.222

0.495 NS 0.279 0.367 0.249
380 NS 170 245 100
0.72 NS 4.46 0.56 1.1
<0.4 <0.4 <0.4 <0.4 <0.4

>0.01&<0.5 NS >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
0.14 NS 0.198 <0.1 0.34
8.25 NS 7.1 5.58 1.94
1.86 NS 1.6 1.26 <0.03

<0.03 NS <0.03 <0.03 <0.01
0.23 NS 0.3 0.22 0.396
1110 NS 544 737 285
166 NS 77.9 118 47.4
714 NS 350 502 192
16.2 NS 23.2 6.86 18.2
<1.5 <1.5 <1.5 <1.5 <1.5
26 1600 647 32 3270
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 Santa Clara River
S29

2010-11Event3
10/5/2010 

 Santa Clara River
S29

2010-11Event4
10/30/2010 

 Santa Clara River
S29

2010-11Event6
11/19/2010 

 Santa Clara River
S29

2010-11Event8
12/17/2010 

 Santa Clara River
S29

2010-11Event14
2/16/2011 

3.38 NS 5.77 8.04 75.6
15 NS 104 5 420

<0.067 NS <0.067 <0.067 <0.067
<0.015 NS <0.015 <0.015 <0.015

<5 NS 7.14 <5 <5
<50 NS 3950 350 7300
<0.2 NS <0.2 <0.2 <0.2
<0.2 NS 2.22 <0.2 <0.2
<1 NS 110 <1 272

<0.1 NS <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1
<0.5 NS <0.5 <0.5 <0.5
<0.25 NS <0.25 <0.25 <0.25
<0.5 NS <0.5 <0.5 <0.5
<50 NS 1810 342 4350
<0.2 NS 10.7 <0.2 24
<0.1 NS <0.1 <0.1 <0.1
11.8 NS <0.5 <0.5 <0.5
<0.5 NS <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1
<1 NS 106 <1 173*
234 NS 20900 845 62300
<0.2 NS <0.2 <0.2 <0.2
<0.2 NS 4.49 <0.2 3.61
<1 NS 208 <1 670

<0.1 NS <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 1.26
<0.5 NS 20.7 <0.5 43.7
<0.25 NS <0.25 <0.25 <0.25
<0.5 NS <0.5 <0.5 74.5
335 NS 24200 990 68800
<0.2 NS 24.4 <0.2 71.6
<0.1 NS <0.1 <0.1 <0.1
18 NS 23.8 <0.5 35.1

<0.5 NS <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1
55.7 NS 156 56.7 298

<0.667 NS <0.667 <0.667 <0.667
<0.02 NS <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667
<0.003 NS <0.003 <0.003 <0.003
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 Santa Clara River
S29

2010-11Event3
10/5/2010 

 Santa Clara River
S29

2010-11Event4
10/30/2010 

 Santa Clara River
S29

2010-11Event6
11/19/2010 

 Santa Clara River
S29

2010-11Event8
12/17/2010 

 Santa Clara River
S29

2010-11Event14
2/16/2011 

<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065
<3.33 NS <3.33 <3.33 <3.33
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1
<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1
<1 NS <1 <1 <1
<1 NS <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67
<0.33 NS <0.33 <0.33 <0.33
<0.03 <0.03 <0.03 <0.03 <0.03
<0.33 NS <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<2.5 <2.5 <2.5 <2.5 <2.5
<3.33 NS <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67

<1 NS <1 <1 <1
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67
<0.67 NS <0.67 <0.67 <0.67
<3.33 NS <3.33 <3.33 <3.33
<0.67 NS <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67
<3.33 NS <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033
<0.67 NS <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017
<0.033 NS <0.033 <0.033 <0.033
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled
*Exceedance of Water Quality Objective
**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Santa Clara River
S29

2010-11Event3
10/5/2010 

 Santa Clara River
S29

2010-11Event4
10/30/2010 

 Santa Clara River
S29

2010-11Event6
11/19/2010 

 Santa Clara River
S29

2010-11Event8
12/17/2010 

 Santa Clara River
S29

2010-11Event14
2/16/2011 

<0.33 NS <0.33 <0.33 <0.33
<0.017 NS <0.017 <0.017 <0.017
<0.33 NS <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067
<0.33 NS <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017
<0.017 NS <0.017 <0.017 <0.017
<3.33 NS <3.33 <3.33 <3.33
<3.33 NS <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D

 Project No. 1232
TS19

2010-11Event3
10/5/2010 

 Project No. 1232
TS19

2010-11Event4
10/30/2010 

 Project No. 1232
TS19

2010-11Event6
11/19/2010 

 Project No. 1232
TS19

2010-11Event8
12/17/2010 

 Project No. 1232
TS19

2010-11Event14
2/16/2011 

 Project No. 1232
TS19

2010-11Event15
2/18/2011 

500000* 240000* 90000* 500000** 90000* 30000**
16000000 500000 5000 300000 300000 240000
16000000 500000 5000 300000 500000 240000

900000 500000 90000 2400000 240000 240000
<0.011 NS <0.011 >0.011&<0.05 <0.011 <0.011
<0.004 NS <0.004 >0.004&<0.05 <0.004 <0.004
<0.01 NS <0.01 0.019 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.002 NS <0.002 <0.002 <0.002 <0.002
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.05 NS <0.05 <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006 <0.006
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003 <0.003
<0.01 NS <0.01 <0.01 <0.01 <0.01
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.24 NS <0.24 <0.24 <0.24 <0.24
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033 <0.033
<0.005 NS <0.005 <0.005 <0.005 <0.005
<0.005 NS <0.005 <0.005 <0.005 <0.005
<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.033 NS <0.033 <0.033 <0.033 <0.033

0.005002 <0.005 0.07* 0.006 0.008 <0.005
11.5 9.92 9.98 9.81 10.9 11.2
5.76 <1.44 <1.44 >1.44&<5 6.45 >1.44&<5
6.61 NS 8.01 6.41* 6.28* 6.31*
55 NS 77 25.3 127 33

1.21 NS 0.5 0.242 1.56 0.375
17.9 NS 12.3 8.99 28 17.7
79.6 NS 65.8 32.4 93.3 <10
23.3 NS 48 13.9 84 15.3
0.39 NS 0.11 0.2 0.769 0.127

0.306 NS 0.428 0.162 2.28 0.202
60 NS 100 30 165 35

4.22 NS 1.59 0.88 15.2 2.18
1.002 <0.4 <0.4 <0.4 <0.4 <0.4
0.57 NS 0.5 >0.01&<0.5 0.63 >0.01&<0.5

1 NS 0.413 0.2 1.29 0.31
4.22 NS 2.27 3.36 <0.1 1.91

0.952 NS 0.513 0.758 <0.03 <0.03
<0.03 NS <0.03 <0.03 <0.01 <0.01
0.45 NS 0.2 0.24 0.84 0.144
198 NS 402 142 628 113
20 NS 45.7 16.2 95.1 10.2

130 NS 258 88 430 76
23.8 NS 45 20.4 19.5 39.2

>1.5&<5 <1.5 <1.5 <1.5 >1.5&<5 <1.5
330 71 67 57 114 45
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 Project No. 1232
TS19

2010-11Event3
10/5/2010 

 Project No. 1232
TS19

2010-11Event4
10/30/2010 

 Project No. 1232
TS19

2010-11Event6
11/19/2010 

 Project No. 1232
TS19

2010-11Event8
12/17/2010 

 Project No. 1232
TS19

2010-11Event14
2/16/2011 

 Project No. 1232
TS19

2010-11Event15
2/18/2011 

32.4 NS 3.33 12.6 14.2 13
142 NS 24 20 48 35

<0.067 NS <0.067 <0.067 <0.067 <0.067
<0.015 NS <0.015 <0.015 <0.015 <0.015

12 NS 6.31 <5 9.54 5.03
1090 NS 297 403 630 795
<0.2 NS <0.2 <0.2 <0.2 <0.2
2.03 NS 2.34 <0.2 3.04 <0.2
100 NS <1 <1 <1 <1
<0.1 NS <0.1 <0.1 <0.1 <0.1
1.15 NS <0.1 <0.1 <0.1 <0.1
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.25 NS <0.25 <0.25 <0.25 <0.25
51.9* NS <0.5 <0.5 <0.5 <0.5
1800 NS 745 655 1210 1200
46.1* NS 8.04 18* 12.8 25.1*
<0.1 NS <0.1 <0.1 <0.1 <0.1
12.3 NS <0.5 <0.5 <0.5 <0.5
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1 <0.1
745* NS 150* 156* 248* 314*
4400 NS 1240 1320 1720 2930
6.62 NS <0.2 <0.2 7.32 <0.2
2.45 NS 2.77 <0.2 3.48 <0.2
154 NS <1 <1 108 117
<0.1 NS <0.1 <0.1 <0.1 <0.1
1.6 NS <0.1 <0.1 <0.1 <0.1
15.7 NS <0.5 <0.5 <0.5 13.3

<0.25 NS <0.25 <0.25 <0.25 <0.25
121 NS <0.5 <0.5 55.4 56.1
7180 NS 2440 2230 2970 4630
60.3 NS 10.9 25.3 16 34.5
<0.1 NS <0.1 <0.1 <0.1 <0.1
21.7 NS <0.5 <0.5 14.8 11.9
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1 <0.1
933 NS 175 184 272 388

<0.667 NS <0.667 <0.667 <0.667 <0.667
<0.02 NS <0.02 <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667 <0.667
<0.003 NS <0.003 <0.003 <0.003 <0.003
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 Project No. 1232
TS19

2010-11Event3
10/5/2010 

 Project No. 1232
TS19

2010-11Event4
10/30/2010 

 Project No. 1232
TS19

2010-11Event6
11/19/2010 

 Project No. 1232
TS19

2010-11Event8
12/17/2010 

 Project No. 1232
TS19

2010-11Event14
2/16/2011 

 Project No. 1232
TS19

2010-11Event15
2/18/2011 

<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<3.33 NS <3.33 <3.33 <3.33 <3.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1
<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1
<1 NS <1 <1 <1 <1
<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
0.1002 <0.03 <0.03 <0.03 <0.03 <0.03
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<2.5 <2.5 <2.5 <2.5 <2.5 <2.5
<3.33 NS <3.33 <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67 <1.67

<1 NS <1 <1 <1 <1
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.67 NS <0.67 <0.67 <0.67 <0.67
<3.33 NS <3.33 <3.33 <3.33 <3.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<3.33 NS <3.33 <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033 <0.033
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.033 NS <0.033 <0.033 <0.033 <0.033
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33

Page 31 of 52

RB-AR49881



Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled
*Exceedance of Water Quality Objective
**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Project No. 1232
TS19

2010-11Event3
10/5/2010 

 Project No. 1232
TS19

2010-11Event4
10/30/2010 

 Project No. 1232
TS19

2010-11Event6
11/19/2010 

 Project No. 1232
TS19

2010-11Event8
12/17/2010 

 Project No. 1232
TS19

2010-11Event14
2/16/2011 

 Project No. 1232
TS19

2010-11Event15
2/18/2011 

<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067 <0.067
<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.017 NS <0.017 <0.017 <0.017 <0.017
<3.33 NS <3.33 <3.33 <3.33 <3.33
<3.33 NS <3.33 <3.33 <3.33 <3.33
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Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D

 PD 669
TS20

2010-11Event3
10/5/2010 

 PD 669
TS20

2010-11Event4
10/30/2010 

 PD 669
TS20

2010-11Event6
11/19/2010 

 PD 669
TS20

2010-11Event8
12/17/2010 

 PD 669
TS20

2010-11Event14
2/16/2011 

 PD 669
TS20

2010-11Event15
2/18/2011 

50000* 90000* 160000* 500000** 90000* 24000**
240000 50000 2800 30000 17000 22000
300000 50000 2800 90000 17000 22000
160000 240000 160000 500000 240000 50000
<0.011 NS <0.011 <0.011 <0.011 <0.011
<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.002 NS <0.002 <0.002 <0.002 <0.002
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.05 NS <0.05 <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006 <0.006
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003 <0.003
<0.01 NS <0.01 <0.01 <0.01 <0.01
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.24 NS <0.24 <0.24 <0.24 <0.24
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033 <0.033
<0.005 NS <0.005 <0.005 <0.005 <0.005
<0.005 NS <0.005 <0.005 <0.005 <0.005
<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.033 NS <0.033 <0.033 <0.033 <0.033
<0.005 <0.005 0.036* 0.009 0.008 <0.005

10.7 10.7 17.4 9.36 12.1 11.1
<1.44 <1.44 <1.44 <1.44 >1.44&<5 >1.44&<5
6.69 NS 8.56* 6.49* 6.48* 6.1*
55 NS 85.8 60.5 49.5 47.3

0.98 NS 0.56 0.303 0.908 0.581
17.9 NS 13.2 7.39 11 15.7
91.3 NS 106 60.9 35.9 33.7
83.6 NS 272 181 57.8 39.8
0.24 NS 0.06 0.26 0.121 0.132

0.283 NS 0.834 0.352 0.521 0.419
130 NS 330 210 100 60
3.18 NS 1.25 0.98 10.7 9.34
<0.4 <0.4 <0.4 <0.4 <0.4 <0.4
0.58 NS >0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5
0.81 NS 0.463 0.25 0.75 0.48
4.91 NS 1.42 4.65 4.23 2.25
1.11 NS <0.03 1.05 0.955 0.507

<0.03 NS <0.03 <0.03 <0.01 <0.01
0.29 NS 0.1 0.33 0.142 0.141
741 NS 1930 1250 490 318
163 NS 534 364 113 66.5
476 NS 1330 864 310 207
29.6 NS 82.5 25.6 12.4 44.8
<1.5 <1.5 <1.5 <1.5 <1.5 <1.5
551 53 39 30 74 53

Page 33 of 52

RB-AR49883



Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 PD 669
TS20

2010-11Event3
10/5/2010 

 PD 669
TS20

2010-11Event4
10/30/2010 

 PD 669
TS20

2010-11Event6
11/19/2010 

 PD 669
TS20

2010-11Event8
12/17/2010 

 PD 669
TS20

2010-11Event14
2/16/2011 

 PD 669
TS20

2010-11Event15
2/18/2011 

21.6 NS 1.68 13.4 8.8 7.78
198 NS 16 5 21 44

<0.067 NS <0.067 <0.067 <0.067 <0.067
<0.015 NS <0.015 <0.015 <0.015 <0.015

<5 NS 8.87 <5 7.83 <5
1820 NS 170 212 298 293
<0.2 NS <0.2 <0.2 <0.2 <0.2
2.75 NS 4.3 <0.2 <0.2 <0.2
<1 NS <1 <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.25 NS <0.25 <0.25 <0.25 <0.25
68.1* NS <0.5 <0.5 <0.5 <0.5
2650 NS 344 301 436 393
34.2 NS <0.2 <0.2 <0.2 5.55
<0.1 NS <0.1 <0.1 <0.1 <0.1
11.6 NS <0.5 <0.5 <0.5 <0.5
<0.5 NS 10.4 <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1 <0.1
870* NS 85.4 76.4 118* 105*
7800 NS 565 750 955 1090
8.2 NS <0.2 <0.2 <0.2 <0.2
3.8 NS 4.6 <0.2 <0.2 <0.2
234 NS <1 <1 <1 <1
<0.1 NS <0.1 <0.1 <0.1 <0.1
1.39 NS <0.1 <0.1 <0.1 <0.1
20.7 NS <0.5 <0.5 11 <0.5

<0.25 NS <0.25 <0.25 <0.25 <0.25
180 NS <0.5 <0.5 <0.5 <0.5

12400 NS 1080 1100 1570 1750
55.9 NS <0.2 <0.2 6.48 7.62
<0.1 NS <0.1 <0.1 <0.1 <0.1
25.8 NS <0.5 <0.5 <0.5 <0.5
<0.5 NS 11.5 <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1 <0.1
1240 NS 91.3 83.6 139 130

<0.667 NS <0.667 <0.667 <0.667 <0.667
<0.02 NS <0.02 <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667 <0.667
<0.003 NS <0.003 <0.003 <0.003 <0.003
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
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Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 PD 669
TS20

2010-11Event3
10/5/2010 

 PD 669
TS20

2010-11Event4
10/30/2010 

 PD 669
TS20

2010-11Event6
11/19/2010 

 PD 669
TS20

2010-11Event8
12/17/2010 

 PD 669
TS20

2010-11Event14
2/16/2011 

 PD 669
TS20

2010-11Event15
2/18/2011 

<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<3.33 NS <3.33 <3.33 <3.33 <3.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1
<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1
<1 NS <1 <1 <1 <1
<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.03 <0.03 <0.03 <0.03 <0.03 <0.03
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<2.5 <2.5 <2.5 <2.5 <2.5 <2.5
<3.33 NS <3.33 <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67 <1.67

<1 NS <1 <1 <1 <1
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.67 NS <0.67 <0.67 <0.67 <0.67
<3.33 NS <3.33 <3.33 <3.33 <3.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<3.33 NS <3.33 <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033 <0.033
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.033 NS <0.033 <0.033 <0.033 <0.033
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
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Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled
*Exceedance of Water Quality Objective
**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 PD 669
TS20

2010-11Event3
10/5/2010 

 PD 669
TS20

2010-11Event4
10/30/2010 

 PD 669
TS20

2010-11Event6
11/19/2010 

 PD 669
TS20

2010-11Event8
12/17/2010 

 PD 669
TS20

2010-11Event14
2/16/2011 

 PD 669
TS20

2010-11Event15
2/18/2011 

<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067 <0.067
<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.017 NS <0.017 <0.017 <0.017 <0.017
<3.33 NS <3.33 <3.33 <3.33 <3.33
<3.33 NS <3.33 <3.33 <3.33 <3.33
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Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D

 Project Nos. 5246 & 
74

TS21
2010-11Event3

10/5/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event4

10/30/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event6

11/19/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event8

12/17/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event14

2/16/2011 

 Project Nos. 5246 & 
74

TS21
2010-11Event15

2/18/2011 

240000* 90000* 16000000* 50000** 17000* 24000**
1100000 240000 500000 500000 240000 28000
1400000 240000 500000 500000 240000 28000
500000 160000 16000000 900000 240000 24000
<0.011 NS <0.011 <0.011 <0.011 <0.011
<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.002 NS <0.002 <0.002 <0.002 <0.002
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.05 NS <0.05 <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006 <0.006
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003 <0.003
<0.01 NS <0.01 <0.01 <0.01 <0.01
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.24 NS <0.24 <0.24 <0.24 <0.24
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033 <0.033
<0.005 NS <0.005 <0.005 <0.005 <0.005
<0.005 NS <0.005 <0.005 <0.005 <0.005
<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.033 NS <0.033 <0.033 <0.033 <0.033
0.009 0.005 <0.005 <0.005 0.012 <0.005

10 10.2 <1* 10.1 10.3 11.5
>1.44&<5 <1.44 7.53 >1.44&<5 >1.44&<5 >1.44&<5

6.78 NS 7.72 6.84 6.41* 6.16*
83 NS 46.2 22 88 24.2

0.399 NS 0.762 0.254 0.702 0.399
12.1 NS 6.72 11.7 12 15.8
63.1 NS 45.1 <10 47.1 <10
19.3 NS 28 4.57 48.2 7.65
0.38 NS 0.22 0.05 0.172 0.126

0.363 NS 0.435 0.265 0.44 0.209
100 NS 70 30 150 40
1.38 NS 1.44 1.02 6.82 3.38
<0.4 <0.4 <0.4 <0.4 <0.4 <0.4

>0.01&<0.5 NS >0.01&<0.5 >0.01&<0.5 0.64 >0.01&<0.5
0.33 NS 0.63 0.21 0.58 0.33
3.87 NS 3.02 <0.1 12.3 1.52

0.873 NS 0.681 <0.03 2.78 <0.03
<0.03 NS <0.03 <0.03 <0.01 <0.01
0.42 NS 0.3 0.09 0.193 0.694
300 NS 256 102 446 110
38.2 NS 19.9 10 66.8 18.4
196 NS 170 68 294 76
22.2 NS 41.5 25.8 14.5 32.8
<1.5 <1.5 9.69 <1.5 >1.5&<5 <1.5
373 84 62 19 179 162
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 Project Nos. 5246 & 
74

TS21
2010-11Event3

10/5/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event4

10/30/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event6

11/19/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event8

12/17/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event14

2/16/2011 

 Project Nos. 5246 & 
74

TS21
2010-11Event15

2/18/2011 

16 NS 1.89 21 10.4 13.3
97 NS 31 2 66 71

<0.067 NS <0.067 <0.067 <0.067 <0.067
<0.015 NS <0.015 <0.015 <0.015 <0.015

8.43 NS <5 <5 42.5 5.06
1390 NS 194 525 895 860
<0.2 NS <0.2 <0.2 <0.2 <0.2
2.42 NS <0.2 <0.2 <0.2 <0.2
124 NS 200 <1 <1 <1
<0.1 NS <0.1 <0.1 <0.1 <0.1
1.37 NS <0.1 <0.1 <0.1 <0.1
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.25 NS <0.25 <0.25 <0.25 <0.25
71.1* NS <0.5 <0.5 <0.5 <0.5
1620 NS 394 655 1110 1150
56.5 NS 7.95 11.6 27.5 36*
<0.1 NS <0.1 <0.1 <0.1 <0.1
17.3 NS <0.5 <0.5 <0.5 <0.5
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1 <0.1
815* NS 158* 144* 298* 304*
6100 NS 695 1970 2350 2900
<0.2 NS <0.2 <0.2 <0.2 <0.2
2.68 NS 2.19 <0.2 <0.2 <0.2
213 NS 220 <1 134 101
<0.1 NS <0.1 <0.1 <0.1 <0.1
1.8 NS <0.1 <0.1 <0.1 <0.1
28.2 NS <0.5 <0.5 12.7 16.9

<0.25 NS <0.25 <0.25 <0.25 <0.25
136 NS <0.5 <0.5 61.6 63.2
9000 NS 1320 2800 3500 4550
68.2 NS 10.2 17.7 34.9 47.8
<0.1 NS <0.1 <0.1 <0.1 <0.1
31.4 NS 11 <0.5 15.5 12.1
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1 <0.1
856 NS 174 177 346 364

<0.667 NS <0.667 <0.667 <0.667 <0.667
<0.02 NS <0.02 <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667 <0.667
<0.003 NS <0.003 <0.003 <0.003 <0.003
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 Project Nos. 5246 & 
74

TS21
2010-11Event3

10/5/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event4

10/30/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event6

11/19/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event8

12/17/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event14

2/16/2011 

 Project Nos. 5246 & 
74

TS21
2010-11Event15

2/18/2011 

<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<3.33 NS <3.33 <3.33 <3.33 <3.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1
<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1
<1 NS <1 <1 <1 <1
<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.03 <0.03 0.24 <0.03 <0.03 <0.03
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<2.5 <2.5 <2.5 <2.5 <2.5 <2.5
<3.33 NS <3.33 <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67 <1.67

<1 NS <1 <1 <1 <1
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.67 NS <0.67 <0.67 <0.67 <0.67
<3.33 NS <3.33 <3.33 <3.33 <3.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<3.33 NS <3.33 <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033 <0.033
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.033 NS <0.033 <0.033 <0.033 <0.033
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled
*Exceedance of Water Quality Objective
**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Project Nos. 5246 & 
74

TS21
2010-11Event3

10/5/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event4

10/30/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event6

11/19/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event8

12/17/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event14

2/16/2011 

 Project Nos. 5246 & 
74

TS21
2010-11Event15

2/18/2011 

<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067 <0.067
<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.017 NS <0.017 <0.017 <0.017 <0.017
<3.33 NS <3.33 <3.33 <3.33 <3.33
<3.33 NS <3.33 <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D

 PD 21 - Hollypark 
Drain
TS22

2010-11Event3
10/5/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event4
10/30/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event6
11/19/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event8
12/17/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event14
2/16/2011 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event15
2/18/2011 

240000* 90000* 160000* 50000** 800 30000**
500000 160000 5000 240000 5000 240000
500000 160000 5000 240000 5000 240000
240000 160000 160000 900000 17000 90000
<0.011 NS <0.011 <0.011 <0.011 <0.011
<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.002 NS <0.002 <0.002 <0.002 <0.002
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.05 NS <0.05 <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006 <0.006
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003 <0.003
<0.01 NS <0.01 <0.01 <0.01 <0.01
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.24 NS <0.24 <0.24 <0.24 <0.24
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033 <0.033
<0.005 NS <0.005 <0.005 <0.005 <0.005
<0.005 NS <0.005 <0.005 <0.005 <0.005
<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.033 NS <0.033 <0.033 <0.033 <0.033
0.012 0.007 <0.005 0.005 0.007 <0.005
9.5 10.4 9.81 9.2 10.7 11.4

<1.44 >1.44&<5 <1.44 <1.44 >1.44&<5 >1.44&<5
6.41* NS 8.41 6.38* 6.47* 7.06

96 NS 88 25.3 95.7 22
0.206 NS 0.325 0.23 0.327 0.411
8.94 NS 7.31 5.96 13 13
71.3 NS 57.1 35 120 <10
25.5 NS 29.9 5.85 29.6 8.22
0.34 NS 0.16 0.35 0.219 0.143

0.542 NS 0.484 0.264 0.486 0.203
100 NS 105 35 95 30
0.88 NS 0.94 0.72 1.36 1.3
<0.4 <0.4 <0.4 <0.4 <0.4 <0.4

>0.01&<0.5 NS >0.01&<0.5 >0.01&<0.5 0.66 >0.01&<0.5
0.17 NS 0.269 0.19 0.27 0.34
2.96 NS <0.1 2.63 2.69 2.53

0.669 NS <0.03 0.593 0.608 0.571
<0.03 NS <0.03 <0.03 <0.01 <0.01
0.39 NS 0.2 0.41 0.243 0.153
312 NS 349 93 295 90
38 NS 35.3 7.93 27.6 7.83

200 NS 242 62 200 52
32.4 NS 77 17.4 26.3 7.89
<1.5 <1.5 <1.5 <1.5 >1.5&<5 <1.5
678 111 15 62 159 199
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 PD 21 - Hollypark 
Drain
TS22

2010-11Event3
10/5/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event4
10/30/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event6
11/19/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event8
12/17/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event14
2/16/2011 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event15
2/18/2011 

19.3 NS 3.03 15.3 16 12.3
168 NS 8 9 49 66

<0.067 NS <0.067 <0.067 <0.067 <0.067
<0.015 NS <0.015 <0.015 <0.015 <0.015

8.24 NS 5.69 <5 18.8 <5
1370 NS 164 368 630 880
<0.2 NS <0.2 <0.2 <0.2 <0.2
3.05 NS <0.2 <0.2 <0.2 <0.2
138 NS <1 <1 <1 <1
<0.1 NS <0.1 <0.1 <0.1 <0.1
1.3 NS <0.1 <0.1 <0.1 <0.1

<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.25 NS <0.25 <0.25 <0.25 <0.25
54.1* NS <0.5 <0.5 <0.5 <0.5
2080 NS 289 427 900 1080
47.6 NS <0.2 6.78 11.8 21.9*
<0.1 NS <0.1 <0.1 <0.1 <0.1
12.2 NS <0.5 <0.5 <0.5 <0.5
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1 <0.1
640* NS 53.1 93.9* 197* 230*

13400 NS 489 1660 2130 3380
<0.2 NS <0.2 <0.2 <0.2 <0.2
3.86 NS 2.02 <0.2 <0.2 <0.2
317 NS <1 <1 <1 <1
<0.1 NS <0.1 <0.1 <0.1 <0.1
2.12 NS <0.1 <0.1 <0.1 <0.1
21.5 NS <0.5 <0.5 10.5 17.1

<0.25 NS <0.25 <0.25 <0.25 <0.25
171 NS <0.5 <0.5 50.8 55.5

19000 NS 770 2120 3590 7700
77.2 NS <0.2 11.8 19.3 31.4
<0.1 NS <0.1 <0.1 <0.1 <0.1
29.8 NS <0.5 <0.5 <0.5 <0.5
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1 <0.1
936 NS 56.7 114 270 276

<0.667 NS <0.667 <0.667 <0.667 <0.667
<0.02 NS <0.02 <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667 <0.667
<0.003 NS <0.003 <0.003 <0.003 <0.003
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 PD 21 - Hollypark 
Drain
TS22

2010-11Event3
10/5/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event4
10/30/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event6
11/19/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event8
12/17/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event14
2/16/2011 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event15
2/18/2011 

<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<3.33 NS <3.33 <3.33 <3.33 <3.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1
<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1
<1 NS <1 <1 <1 <1
<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.03 <0.03 <0.03 <0.03 <0.03 <0.03
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<2.5 <2.5 <2.5 <2.5 <2.5 <2.5
<3.33 NS <3.33 <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67 <1.67

<1 NS <1 <1 <1 <1
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.67 NS <0.67 <0.67 <0.67 <0.67
<3.33 NS <3.33 <3.33 <3.33 <3.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 >1.67&<5 <1.67
<3.33 NS <3.33 <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033 <0.033
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.033 NS <0.033 <0.033 <0.033 <0.033
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled
*Exceedance of Water Quality Objective
**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 PD 21 - Hollypark 
Drain
TS22

2010-11Event3
10/5/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event4
10/30/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event6
11/19/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event8
12/17/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event14
2/16/2011 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event15
2/18/2011 

<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067 <0.067
<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.017 NS <0.017 <0.017 <0.017 <0.017
<3.33 NS <3.33 <3.33 <3.33 <3.33
<3.33 NS <3.33 <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D

D. D. I. 8
TS23

2010-11Event3
10/5/2010

D. D. I. 8
TS23

2010-11Event4
10/30/2010

D. D. I. 8
TS23

2010-11Event6
11/19/2010

D. D. I. 8
TS23

2010-11Event8
12/17/2010

D. D. I. 8
TS23

2010-11Event14
2/16/2011

D. D. I. 8
TS23

2010-11Event15
2/18/2011

240000* 24000* 3000000* 160000** 2400 240000**
110000 22000 240000 500000 3000 90000
500000 28000 240000 500000 3000 90000
300000 160000 3000000 160000 160000 240000
<0.011 NS <0.011 <0.011 <0.011 <0.011
<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.002 NS <0.002 <0.002 <0.002 <0.002
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.05 NS <0.05 <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006 <0.006
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003 <0.003
<0.01 NS <0.01 <0.01 <0.01 <0.01
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.24 NS <0.24 <0.24 <0.24 <0.24
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033 <0.033
<0.005 NS <0.005 <0.005 <0.005 <0.005
<0.005 NS <0.005 <0.005 <0.005 <0.005
<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.033 NS <0.033 <0.033 <0.033 <0.033
0.005 <0.005 0.008 0.005 0.01 <0.005
9.53 11.6 10.9 9.75 9.99 10.8
5.11 <1.44 >1.44&<5 >1.44&<5 >1.44&<5 >1.44&<5
7.04 NS 9.29* 6.96 6.71 6.27*
55 NS 77 11 <2 11

0.46 NS 0.402 0.303 1.04 0.472
13.9 NS 5.38 4.24 13 9.1
79.7 NS 34.6 <10 164 <10
29.4 NS 35.7 2.95 19.1 10.4
0.31 NS 0.13 0.12 0.437 0.115

0.316 NS 0.376 0.209 0.398 0.192
85 NS 70 20 60 20

2.14 NS 1.04 1.02 3.44 2.1
1.002 <0.4 <0.4 <0.4 <0.4 <0.4
0.53 NS >0.01&<0.5 >0.01&<0.5 0.88 >0.01&<0.5
0.38 NS 0.332 0.25 0.86 0.39
6.34 NS <0.1 1.65 4.02 2.55
1.43 NS <0.03 <0.03 0.908 0.576

<0.03 NS <0.03 <0.03 <0.01 <0.01
0.33 NS 0.16 0.15 1.15 0.125
320 NS 327 51 186 56
48.4 NS 26.3 3.57 21.5 8.59
204 NS 224 30 128 32
26.2 NS 66.5 24.8 28.2 23.8

>1.5&<5 <1.5 >1.5&<5 <1.5 >1.5&<5 <1.5
163 60 41 51 109 72
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

D. D. I. 8
TS23

2010-11Event3
10/5/2010

D. D. I. 8
TS23

2010-11Event4
10/30/2010

D. D. I. 8
TS23

2010-11Event6
11/19/2010

D. D. I. 8
TS23

2010-11Event8
12/17/2010

D. D. I. 8
TS23

2010-11Event14
2/16/2011

D. D. I. 8
TS23

2010-11Event15
2/18/2011

5.86 NS 1.68 11 10.7 11.5
60 NS 19 11 63 38

<0.067 NS <0.067 <0.067 <0.067 <0.067
<0.015 NS <0.015 <0.015 <0.015 <0.015

<5 NS <5 <5 13.7 <5
605 NS 115 266 389 335
<0.2 NS <0.2 <0.2 7.76 <0.2
<0.2 NS <0.2 <0.2 <0.2 <0.2
<1 NS <1 <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.25 NS <0.25 <0.25 <0.25 <0.25
76.9* NS <0.5 <0.5 <0.5 <0.5
700 NS 318 358 558 552
43 NS 6.16 9.59 17.3 17*

<0.1 NS <0.1 <0.1 <0.1 <0.1
11.4 NS <0.5 <0.5 <0.5 <0.5
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1 <0.1
515* NS 98.5* 140* 348* 246*
2430 NS 468 1130 1210 1320
14.6 NS <0.2 <0.2 12.7 6.07
2.22 NS <0.2 <0.2 <0.2 <0.2
109 NS <1 <1 <1 <1
<0.1 NS <0.1 <0.1 <0.1 <0.1
1.44 NS <0.1 <0.1 <0.1 <0.1
18.5 NS <0.5 <0.5 14.2 10.7

<0.25 NS <0.25 <0.25 <0.25 <0.25
132 NS <0.5 <0.5 70.5 <0.5
3750 NS 990 1560 2100 2230
58 NS 8.17 14.7 22.1 24.6

<0.1 NS <0.1 <0.1 <0.1 <0.1
21.7 NS <0.5 <0.5 <0.5 <0.5
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1 <0.1
585 NS 116 164 459 284

<0.667 NS <0.667 <0.667 <0.667 <0.667
<0.02 NS <0.02 <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667 <0.667
<0.003 NS <0.003 <0.003 <0.003 <0.003
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

D. D. I. 8
TS23

2010-11Event3
10/5/2010

D. D. I. 8
TS23

2010-11Event4
10/30/2010

D. D. I. 8
TS23

2010-11Event6
11/19/2010

D. D. I. 8
TS23

2010-11Event8
12/17/2010

D. D. I. 8
TS23

2010-11Event14
2/16/2011

D. D. I. 8
TS23

2010-11Event15
2/18/2011

<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<3.33 NS <3.33 <3.33 <3.33 <3.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1
<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1
<1 NS <1 <1 <1 <1
<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
0.1002 <0.03 <0.03 <0.03 <0.03 <0.03
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<2.5 <2.5 <2.5 <2.5 <2.5 <2.5
<3.33 NS <3.33 <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67 <1.67

<1 NS <1 <1 <1 <1
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.67 NS <0.67 <0.67 <0.67 <0.67
<3.33 NS <3.33 <3.33 <3.33 <3.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<3.33 NS <3.33 <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033 <0.033
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.033 NS <0.033 <0.033 <0.033 <0.033
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled
*Exceedance of Water Quality Objective
**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

D. D. I. 8
TS23

2010-11Event3
10/5/2010

D. D. I. 8
TS23

2010-11Event4
10/30/2010

D. D. I. 8
TS23

2010-11Event6
11/19/2010

D. D. I. 8
TS23

2010-11Event8
12/17/2010

D. D. I. 8
TS23

2010-11Event14
2/16/2011

D. D. I. 8
TS23

2010-11Event15
2/18/2011

<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067 <0.067
<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.017 NS <0.017 <0.017 <0.017 <0.017
<3.33 NS <3.33 <3.33 <3.33 <3.33
<3.33 NS <3.33 <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE
General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D

 Dominguez Channel 
@116th Street (LU 

S23)
TS24

2010-11Event3
10/5/2010 

 Dominguez Channel 
@116th Street (LU 

S23)
TS24

2010-11Event4
10/30/2010 

 Dominguez Channel 
@116th Street (LU 

S23)
TS24

2010-11Event6
11/19/2010 

 Dominguez Channel 
@116th Street (LU 

S23)
TS24

2010-11Event8
12/17/2010 

 Dominguez Channel 
@116th Street (LU 

S23)
TS24

2010-11Event14
2/16/2011 

 Dominguez Channel 
@116th Street (LU 

S23)
TS24

2010-11Event15
2/18/2011 

16000* 2400 240000* 11000** 1300 9000**
35000 24000 2400 50000 1300 9000
35000 24000 2400 90000 1300 9000
28000 3000 300000 160000 3000 9000
<0.011 NS <0.011 <0.011 <0.011 <0.011
<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.002 NS <0.002 <0.002 <0.002 <0.002
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.05 NS <0.05 <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006 <0.006
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003 <0.003
<0.01 NS <0.01 <0.01 <0.01 <0.01
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.24 NS <0.24 <0.24 <0.24 <0.24
<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033 <0.033
<0.005 NS <0.005 <0.005 <0.005 <0.005
<0.005 NS <0.005 <0.005 <0.005 <0.005
<0.004 NS <0.004 <0.004 <0.004 <0.004
<0.033 NS <0.033 <0.033 <0.033 <0.033

0.005002 <0.005 0.01 0.006 0.014 <0.005
10.3 10.5 9.84 9.51 9.98 10.5

>1.44&<5 >1.44&<5 >1.44&<5 >1.44&<5 >1.44&<5 >1.44&<5
7.42 NS 7.55 6.95 6.64 6.24*
83 NS 27.5 16.5 60.5 27.5

0.145 NS 0.253 0.145 0.593 0.254
6.08 NS 7.05 5 5.6 10.5
43.7 NS <10 <10 27.3 <10
35.5 NS 17.2 3.14 46.3 13.7
0.16 NS 0.24 0.09 0.221 0.123
0.7 NS 0.287 0.223 0.778 0.178
100 NS 45 25 95 25
0.66 NS 0.97 0.4 7.36 1.02

1.002 <0.4 <0.4 <0.4 <0.4 <0.4
>0.01&<0.5 NS >0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5

0.12 NS 0.209 0.12 0.49 0.21
5.2 NS 3.81 1.52 7.6 2.62
1.17 NS 0.86 <0.03 1.71 0.592

<0.03 NS <0.03 <0.03 <0.01 <0.01
0.19 NS 0.29 0.12 0.241 0.173
353 NS 161 60 348 95
35.3 NS 13.8 4.27 42.9 8.88
208 NS 106 38 220 54
11 NS 30 3 39.2 18.6

>1.5&<5 <1.5 >1.5&<5 >1.5&<5 >1.5&<5 <1.5
45 56 34 26 19 96
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8
Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
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@116th Street (LU 

S23)
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2010-11Event15
2/18/2011 

9.36 NS 5.38 9.46 12.5 12.5
28 NS 8 6 17 46

<0.067 NS <0.067 <0.067 <0.067 <0.067
<0.015 NS <0.015 <0.015 <0.015 <0.015

11.2 NS 48.8 <5 <5 28.9
210 NS 160 213 159 391
<0.2 NS <0.2 <0.2 <0.2 <0.2
<0.2 NS <0.2 <0.2 <0.2 <0.2
<1 NS <1 <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.25 NS <0.25 <0.25 <0.25 <0.25
<0.5 NS 51* <0.5 53.9* 53.9*
312 NS 256 255 207 592
7.73 NS <0.2 <0.2 <0.2 11.8
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1 <0.1
262* NS 354* 204* 256* 372*
625 NS 504 692 417 1230
<0.2 NS <0.2 <0.2 <0.2 6.21
2.44 NS 2.1 <0.2 <0.2 <0.2
<1 NS <1 <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.5 NS <0.5 <0.5 <0.5 11.2
<0.25 NS <0.25 <0.25 <0.25 <0.25
71.8 NS 73 <0.5 70.7 76
1020 NS 850 795 642 2100
11.2 NS 6.79 7.26 <0.2 18.1
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.5 NS <0.5 <0.5 <0.5 <0.5
<0.1 NS <0.1 <0.1 <0.1 <0.1
<0.1 NS <0.1 <0.1 <0.1 <0.1
287 NS 376 208 278 515

<0.667 NS <0.667 <0.667 <0.667 <0.667
<0.02 NS <0.02 <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667 <0.667
<0.003 NS <0.003 <0.003 <0.003 <0.003
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
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2010-11Event15
2/18/2011 

<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<0.065 NS <0.065 <0.065 <0.065 <0.065
<3.33 NS <3.33 <3.33 <3.33 <3.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1
<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1
<1 NS <1 <1 <1 <1
<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
0.1002 <0.03 <0.03 <0.03 <0.03 <0.03
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<2.5 <2.5 <2.5 <2.5 <2.5 <2.5
<3.33 NS <3.33 <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67 <1.67

<1 NS <1 <1 <1 <1
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.67 NS <0.67 <0.67 <0.67 <0.67
<3.33 NS <3.33 <3.33 <3.33 <3.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.67 NS <0.67 <0.67 <0.67 <0.67
<1.67 NS <1.67 <1.67 >1.67&<5 <1.67
<3.33 NS <3.33 <3.33 <3.33 <3.33
<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033 <0.033
<0.67 NS <0.67 <0.67 <0.67 <0.67
<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.033 NS <0.033 <0.033 <0.033 <0.033
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.33 NS <0.33 <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled
*Exceedance of Water Quality Objective
**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).
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<0.33 NS <0.33 <0.33 <0.33 <0.33
<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.33 NS <0.33 <0.33 <0.33 <0.33
<1.67 NS <1.67 <1.67 <1.67 <1.67
<1.67 NS <1.67 <1.67 <1.67 <1.67
<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067 <0.067
<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017
<0.017 NS <0.017 <0.017 <0.017 <0.017
<3.33 NS <3.33 <3.33 <3.33 <3.33
<3.33 NS <3.33 <3.33 <3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event2

9/21/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event13

1/24/2011 

Bacteria Fecal Coliform MPN/100mL SM9221E 2400 230
Bacteria Fecal Enterococcus MPN/100mL SM9230B 300 20
Bacteria Fecal Streptococcus MPN/100mL SM9230B 300 20
Bacteria Total Coliform MPN/100mL SM9221B 240000 1300
Chlorinated Pesticides 4-4'-DDD ug/L EPA608 <0.011 <0.011
Chlorinated Pesticides 4-4'-DDE ug/L EPA608 <0.004 <0.004
Chlorinated Pesticides 4-4'-DDT ug/L EPA608 <0.01 <0.01
Chlorinated Pesticides Aldrin ug/L EPA608 <0.004 <0.004
Chlorinated Pesticides Dieldrin ug/L EPA608 <0.002 <0.002
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608 <0.01 <0.01
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608 <0.004 <0.004
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608 <0.05 <0.05
Chlorinated Pesticides Endrin ug/L EPA608 <0.006 <0.006
Chlorinated Pesticides Endrin aldehyde ug/L EPA608 <0.01 <0.01
Chlorinated Pesticides Heptachlor ug/L EPA608 <0.003 <0.003
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608 <0.01 <0.01
Chlorinated Pesticides Methoxychlor ug/L EPA608 <0.5 <0.5
Chlorinated Pesticides Toxaphene ug/L EPA608 <0.24 <0.24
Chlorinated Pesticides alpha-BHC ug/L EPA608 <0.01 <0.01
Chlorinated Pesticides alpha-chlordane ug/L EPA608 <0.033 <0.033
Chlorinated Pesticides beta-BHC ug/L EPA608 <0.005 <0.005
Chlorinated Pesticides delta-BHC ug/L EPA608 <0.005 <0.005
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608 <0.004 <0.004
Chlorinated Pesticides gamma-chlordane ug/L EPA608 <0.033 <0.033
Conventionals Cyanide mg/L SM4500-CNE <0.005 <0.005
Conventionals Dissolved Oxygen mg/L SM4500 (OG) 12.4 21.4
Conventionals Oil and Grease mg/L EPA1664A <1.44 <1.44
Conventionals pH pH units SM4500H B 8.6* 7.92
General Alkalinity as CaCO3 mg/L SM2320B 303 275
General Ammonia mg/L SM4500-NH3 F 0.133 0.145
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B 4.08 7.1
General Chemical Oxygen Demand mg/L SM5220D 54.8 34.1
General Chloride mg/L SM4110B 167 122
General Dissolved Phosphorus mg/L SM4500-PE 0.2 <0.05
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event2

9/21/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event13

1/24/2011 

General Fluoride mg/L SM4110B 0.549 0.53
General Hardness as CaCO3 mg/L SM2340C 425 450
General Kjeldahl-N mg/L SM4500-NHorg C 0.76 3.86
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624 <0.4 <0.4
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C >0.01&<0.5 >0.01&<0.5
General NH3-N mg/L SM4500-NH3 0.11 0.12
General Nitrate (NO3) mg/L SM4110B 5.91 5.32
General Nitrate-N mg/L SM4110B 1.33 1.2
General Nitrite-N mg/L SM4110B <0.03 <0.01
General Phosphorus- Total (as P) mg/L SM4500-PE 0.22 0.05
General Specific Conductance umhos/cm SM2510B 1210 1150
General Sulfate mg/L SM4110B 244 240
General Total Dissolved Solids mg/L SM2540C 836 794
General Total Organic Carbon mg/L SM5310B/EPA415.1 4.64 9.22
General Total Petroleum Hydrocarbons mg/L EPA418.1 <1.5 <1.5
General Total Suspended Solids mg/L SM2540D 53 9
General Turbidity NTU SM2130B 1.68 1.14
General Volatile Suspended Solids mg/L SM2540E 17 5
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3 <0.067 <0.067
Herbicides 2-4-D ug/L EPA515.3 <0.015 <0.015
Herbicides Glyphosate ug/L EPA547 <5 <5
Metals Dissolved Aluminum ug/L EPA200.8 <50 <50
Metals Dissolved Antimony ug/L EPA200.8 0.768 <0.2
Metals Dissolved Arsenic ug/L EPA200.8 1.31 <0.2
Metals Dissolved Barium ug/L EPA200.8 74.2 <1
Metals Dissolved Beryllium ug/L EPA200.8 <0.1 <0.1
Metals Dissolved Cadmium ug/L EPA200.8 <0.1 <0.1
Metals Dissolved Chromium ug/L EPA200.8 0.982 <0.5
Metals Dissolved Chromium +6 ug/L EPA218.6 <0.25 <0.25
Metals Dissolved Copper ug/L EPA200.8 13.5 <0.5
Metals Dissolved Iron ug/L EPA200.8 287 <50
Metals Dissolved Lead ug/L EPA200.8 2.24 <0.2
Metals Dissolved Mercury ug/L EPA245.1 <0.1 <0.1
Metals Dissolved Nickel ug/L EPA200.8 4.43 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event2

9/21/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event13

1/24/2011 

Metals Dissolved Selenium ug/L EPA200.8 3 <0.5
Metals Dissolved Silver ug/L EPA200.8 <0.1 <0.1
Metals Dissolved Thallium ug/L EPA200.8 <0.1 <0.1
Metals Dissolved Zinc ug/L EPA200.8 45.1 <1
Metals Aluminum ug/L EPA200.8 530 <50
Metals Antimony ug/L EPA200.8 0.953 <0.2
Metals Arsenic ug/L EPA200.8 2.76 <0.2
Metals Barium ug/L EPA200.8 98.4 <1
Metals Beryllium ug/L EPA200.8 <0.1 <0.1
Metals Cadmium ug/L EPA200.8 <0.1 <0.1
Metals Chromium ug/L EPA200.8 4.25 <0.5
Metals Chromium +6 ug/L EPA218.6 <0.25 <0.25
Metals Copper ug/L EPA200.8 30.2 <0.5
Metals Iron ug/L EPA200.8 825 <50
Metals Lead ug/L EPA200.8 2.85 <0.2
Metals Mercury ug/L EPA245.1 <0.1 <0.1
Metals Nickel ug/L EPA200.8 5.98 <0.5
Metals Selenium ug/L EPA200.8 3.28 <0.5
Metals Silver ug/L EPA200.8 <0.1 <0.1
Metals Thallium ug/L EPA200.8 <0.1 <0.1
Metals Zinc ug/L EPA200.8 65.3 52.1
Organophosphate Pesticides Atrazine ug/L EPA507 <0.667 <0.667
Organophosphate Pesticides Chlorpyrifos ug/L EPA507 <0.02 <0.02
Organophosphate Pesticides Cyanazine ug/L EPA507 <0.667 <0.667
Organophosphate Pesticides Diazinon ug/L EPA507 <0.003 <0.003
Organophosphate Pesticides Malathion ug/L EPA507 <0.33 <0.33
Organophosphate Pesticides Prometryn ug/L EPA507 <0.67 <0.67
Organophosphate Pesticides Simazine ug/L EPA507 <0.67 <0.67
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608 <0.065 <0.065
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608 <0.065 <0.065
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608 <0.065 <0.065
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608 <0.065 <0.065
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608 <0.065 <0.065
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608 <0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event2

9/21/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event13

1/24/2011 

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608 <0.065 <0.065
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625 <3.33 <3.33
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625 <0.33 <0.33
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625 <0.67 <0.67
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625 <1 <1
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625 <0.67 <0.67
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625 <1 <1
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625 <1 <1
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625 <1 <1
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625 <0.67 <0.67
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625 <0.33 <0.33
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625 <0.03 <0.03
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625 <2.5 <2.5
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625 <3.33 <3.33
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625 <1 <1
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625 <3.33 <3.33
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625 <1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event2

9/21/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event13

1/24/2011 

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625 <3.33 <3.33
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625 <0.033 <0.033
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625 <0.67 <0.67
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625 <0.017 <0.017
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625 <0.033 <0.033
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625 <0.017 <0.017
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625 <1.67 <1.67
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625 <0.067 <0.067
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625 <0.33 <0.33
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625 <0.017 <0.017
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625 <0.017 <0.017
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625 <3.33 <3.33
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625 <3.33 <3.33
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled

Page 5 of 65

RB-AR49907



Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event2

9/21/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event13

1/24/2011 

5000* <20
300 20
500 20

90000 1300
<0.011 <0.011
<0.004 <0.004
<0.01 <0.01

<0.004 <0.004
<0.002 <0.002
<0.01 <0.01

<0.004 <0.004
<0.05 <0.05

<0.006 <0.006
<0.01 <0.01

<0.003 <0.003
<0.01 <0.01
<0.5 <0.5
<0.24 <0.24
<0.01 <0.01

<0.033 <0.033
<0.005 <0.005
<0.005 <0.005
<0.004 <0.004
<0.033 <0.033
<0.005 0.005

10.1 10.8
<1.44 <1.44

8.2 7.91
234 242

0.121 0.109
<1 <1
64 36.9
149 121
0.17 0.47
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event2

9/21/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event13

1/24/2011 

0.358 0.437
1160 580
0.48 3.48
<0.4 <0.4
<0.01 >0.01&<0.5

0.1 <0.1
<0.1 9.41
<0.03 2.12
<0.03 <0.01
0.18 0.48
2390 1440
800* 408
1620 958
3.46 5
<1.5 <1.5
13 4

0.89 0.82
10 3

<0.067 <0.067
<0.015 <0.015

<5 <5
<50 <50
<0.2 <0.2
<0.2 <0.2
60.5 <1
<0.1 <0.1
<0.1 <0.1
<0.5 <0.5
<0.25 <0.25
5.69 <0.5
137 <50
<0.2 <0.2
<0.1 <0.1
9.99 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event2

9/21/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event13

1/24/2011 

3.27 <0.5
<0.1 <0.1
<0.1 <0.1
21.7 <1
140 77.6
<0.2 <0.2
1.9 <0.2
69.8 <1
<0.1 <0.1
<0.1 <0.1
3.42 <0.5

<0.25 <0.25
6.67 <0.5
302 186
<0.2 <0.2
<0.1 <0.1
12.9 <0.5
3.54 <0.5
<0.1 <0.1
<0.1 <0.1
37.5 <1

<0.667 <0.667
<0.02 <0.02

<0.667 <0.667
<0.003 <0.003
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67

<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event2

9/21/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event13

1/24/2011 

<0.065 <0.065
<3.33 <3.33
<0.33 <0.33
<0.67 <0.67

<1 <1
<0.67 <0.67

<1 <1
<1 <1
<1 <1

<0.67 <0.67
<0.33 <0.33
<0.03 <0.03
<0.33 <0.33
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<2.5 <2.5
<3.33 <3.33
<1.67 <1.67

<1 <1
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67
<1.67 <1.67
<0.67 <0.67
<3.33 <3.33
<0.67 <0.67
<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event2

9/21/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event13

1/24/2011 

<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<1.67 <1.67
<3.33 <3.33
<1.67 <1.67

<0.033 <0.033
<0.67 <0.67
<0.67 <0.67

<0.017 <0.017
<0.033 <0.033
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33

<0.017 <0.017
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33

<0.067 <0.067
<0.33 <0.33

<0.017 <0.017
<0.017 <0.017
<3.33 <3.33
<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE

 Los Angeles River 
@ Wardlow

S10
2010-11Event2

9/21/2010 

 Los Angeles River 
@ Wardlow

S10
2010-11Event13

1/24/2011 

300000* <20
2400 130
2400 130

300000 230
<0.011 <0.011
<0.004 <0.004
<0.01 <0.01

<0.004 <0.004
<0.002 <0.002
<0.01 <0.01

<0.004 <0.004
<0.05 <0.05

<0.006 <0.006
<0.01 <0.01

<0.003 <0.003
<0.01 <0.01
<0.5 <0.5
<0.24 <0.24
<0.01 <0.01

<0.033 <0.033
<0.005 <0.005
<0.005 <0.005
<0.004 <0.004
<0.033 <0.033
0.017 0.018
13.2 17.2

<1.44 <1.44
8.97* 8.65*
138 154

0.375 0.823
32.2 12.3
47.4 41.5
120 106

<0.05 0.13
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8

 Los Angeles River 
@ Wardlow

S10
2010-11Event2

9/21/2010 

 Los Angeles River 
@ Wardlow

S10
2010-11Event13

1/24/2011 

0.677 0.573
220 270
1.38 3.36
<0.4 <0.4

>0.01&<0.5 >0.01&<0.5
0.31 0.68
5.65 7.64
1.28 1.72

0.117 <0.01
0.06 0.15
949 852
137 162
604 590
7.58 16.9
<1.5 <1.5
47 63

2.13 2.62
25 28

<0.067 <0.067
<0.015 <0.015

8.2 <5
<50 123

0.845 <0.2
<0.2 <0.2
36.5 <1
<0.1 <0.1
<0.1 1.05
0.713 <0.5
<0.25 <0.25
12.7 <0.5
163 164
2.1 <0.2

<0.1 <0.1
4.81 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 Los Angeles River 
@ Wardlow

S10
2010-11Event2

9/21/2010 

 Los Angeles River 
@ Wardlow

S10
2010-11Event13

1/24/2011 

2 <0.5
<0.1 <0.1
<0.1 <0.1
66.9 91.6
337 428
1.14 <0.2
2.3 <0.2
45.8 <1
<0.1 <0.1
<0.1 1.31
3.09 <0.5

<0.25 <0.25
18.8 <0.5
448 675
2.6 <0.2

<0.1 <0.1
6.67 <0.5
2.17 <0.5
<0.1 <0.1
<0.1 <0.1
75.6 102

<0.667 <0.667
<0.02 <0.02

<0.667 <0.667
<0.003 <0.003
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67

<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 Los Angeles River 
@ Wardlow

S10
2010-11Event2

9/21/2010 

 Los Angeles River 
@ Wardlow

S10
2010-11Event13

1/24/2011 

<0.065 <0.065
<3.33 <3.33
<0.33 <0.33
<0.67 <0.67

<1 <1
<0.67 <0.67

<1 <1
<1 <1
<1 <1

<0.67 <0.67
<0.33 <0.33
<0.03 <0.03
<0.33 <0.33
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<2.5 <2.5
<3.33 <3.33
<1.67 <1.67

<1 <1
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67
<1.67 <1.67
<0.67 <0.67
<3.33 <3.33
<0.67 <0.67
<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled

 Los Angeles River 
@ Wardlow

S10
2010-11Event2

9/21/2010 

 Los Angeles River 
@ Wardlow

S10
2010-11Event13

1/24/2011 

<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<1.67 <1.67
<3.33 <3.33
<1.67 <1.67

<0.033 <0.033
<0.67 <0.67
<0.67 <0.67

<0.017 <0.017
<0.033 <0.033
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33

<0.017 <0.017
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33

<0.067 <0.067
<0.33 <0.33

<0.017 <0.017
<0.017 <0.017
<3.33 <3.33
<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE

 Coyote Creek @ 
Spring St.

S13
2010-11Event2

9/21/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event13

1/24/2011 

16000* 230
24000 230
24000 230

240000 240000
<0.011 <0.011
<0.004 <0.004
<0.01 <0.01

<0.004 <0.004
<0.002 <0.002
<0.01 <0.01

<0.004 <0.004
<0.05 <0.05

<0.006 <0.006
<0.01 <0.01

<0.003 <0.003
<0.01 <0.01
<0.5 <0.5
<0.24 <0.24
<0.01 <0.01

<0.033 <0.033
<0.005 <0.005
<0.005 <0.005
<0.004 <0.004
<0.033 <0.033
0.014 0.014

10 16.1
<1.44 <1.44
8.33 8.27
289 347

0.278 0.23
15 23.7

53.3 47.4
213 263

<0.05 <0.05
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8

 Coyote Creek @ 
Spring St.

S13
2010-11Event2

9/21/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event13

1/24/2011 

1.05 1.32
395 510
0.92 0.88
<0.4 <0.4

>0.01&<0.5 >0.01&<0.5
0.23 0.19
10.5 21.2
2.38 4.78

0.0392 0.0362
<0.05 <0.05
1810 2250
376 519

1260 1490
6.47 15.4
<1.5 <1.5
46 12
2.4 1.22
28 8

<0.067 <0.067
<0.015 <0.015

7.2 <5
<50 <50

0.792 <0.2
3.06 3.04
62.5 <1
<0.1 <0.1
<0.1 <0.1
1.1 <0.5

<0.25 <0.25
12.7 <0.5
125 <50
1.3 <0.2

<0.1 <0.1
4.06 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 Coyote Creek @ 
Spring St.

S13
2010-11Event2

9/21/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event13

1/24/2011 

5.3 5.31
<0.1 <0.1
<0.1 <0.1
39.8 <1
285 105
1.02 <0.2
4.33 3.08
77.2 <1
<0.1 <0.1
<0.1 <0.1
5.75 <0.5

<0.25 <0.25
13.2 <0.5
453 <50
1.57 <0.2
<0.1 <0.1
5.75 <0.5
6.17 7.06
<0.1 <0.1
<0.1 <0.1
66.3 <1

<0.667 <0.667
<0.02 <0.02

<0.667 <0.667
<0.003 <0.003
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67

<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 Coyote Creek @ 
Spring St.

S13
2010-11Event2

9/21/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event13

1/24/2011 

<0.065 <0.065
<3.33 <3.33
<0.33 <0.33
<0.67 <0.67

<1 <1
<0.67 <0.67

<1 <1
<1 <1
<1 <1

<0.67 <0.67
<0.33 <0.33
<0.03 <0.03
<0.33 <0.33
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<2.5 <2.5
<3.33 <3.33
<1.67 <1.67

<1 <1
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67
<1.67 <1.67
<0.67 <0.67
<3.33 <3.33
<0.67 <0.67
<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled

 Coyote Creek @ 
Spring St.

S13
2010-11Event2

9/21/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event13

1/24/2011 

<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<1.67 <1.67
<3.33 <3.33
<1.67 <1.67

<0.033 <0.033
<0.67 <0.67
<0.67 <0.67

<0.017 <0.017
<0.033 <0.033
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33

<0.017 <0.017
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33

<0.067 <0.067
<0.33 <0.33

<0.017 <0.017
<0.017 <0.017
<3.33 <3.33
<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event2

9/21/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event13

1/24/2011 

NS 20
NS 20
NS 20
NS 800
NS <0.011
NS <0.004
NS <0.01
NS <0.004
NS <0.002
NS <0.01
NS <0.004
NS <0.05
NS <0.006
NS <0.01
NS <0.003
NS <0.01
NS <0.5
NS <0.24
NS <0.01
NS <0.033
NS <0.005
NS <0.005
NS <0.004
NS <0.033
NS 0.017
NS 10.2
NS <1.44
NS 8.36
NS 173
NS 0.411
NS 19.9
NS 37.5
NS 130
NS 0.11
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event2

9/21/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event13

1/24/2011 

NS 0.396
NS 330
NS 10.6
NS <0.4
NS >0.01&<0.5
NS 0.34
NS 19.4
NS 4.38
NS <0.01
NS 0.13
NS 1070
NS 164
NS 736
NS 20
NS <1.5
NS 15
NS 2.42
NS 7
NS <0.067
NS <0.015
NS <5
NS 62.2
NS <0.2
NS <0.2
NS <1
NS <0.1
NS <0.1
NS <0.5
NS <0.25
NS <0.5
NS 138
NS <0.2
NS <0.1
NS <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event2

9/21/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event13

1/24/2011 

NS <0.5
NS <0.1
NS <0.1
NS 61.8
NS 255
NS <0.2
NS <0.2
NS <1
NS <0.1
NS <0.1
NS <0.5
NS <0.25
NS <0.5
NS 440
NS <0.2
NS <0.1
NS <0.5
NS <0.5
NS <0.1
NS <0.1
NS 65.6
NS <0.667
NS <0.02
NS <0.667
NS <0.003
NS <0.33
NS <0.67
NS <0.67
NS <0.065
NS <0.065
NS <0.065
NS <0.065
NS <0.065
NS <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event2

9/21/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event13

1/24/2011 

NS <0.065
NS <3.33
NS <0.33
NS <0.67
NS <1
NS <0.67
NS <1
NS <1
NS <1
NS <0.67
NS <0.33
NS <0.03
NS <0.33
NS <1.67
NS <0.33
NS <0.33
NS <0.33
NS <0.33
NS <1.67
NS <1.67
NS <2.5
NS <3.33
NS <1.67
NS <1
NS <1.67
NS <1.67
NS <0.33
NS <0.67
NS <0.67
NS <1.67
NS <0.67
NS <3.33
NS <0.67
NS <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event2

9/21/2010 

 San Gabriel River 
@ SGR Parkway

S14
2010-11Event13

1/24/2011 

NS <1.67
NS <0.33
NS <0.67
NS <1.67
NS <3.33
NS <1.67
NS <0.033
NS <0.67
NS <0.67
NS <0.017
NS <0.033
NS <1.67
NS <0.33
NS <0.33
NS <0.33
NS <0.017
NS <0.33
NS <1.67
NS <1.67
NS <0.33
NS <0.067
NS <0.33
NS <0.017
NS <0.017
NS <3.33
NS <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event2

9/21/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event13

1/24/2011 

240000* 40
90000 40
90000 40

240000 300
<0.011 <0.011
<0.004 <0.004
<0.01 <0.01

<0.004 <0.004
<0.002 <0.002
<0.01 <0.01

<0.004 <0.004
<0.05 <0.05

<0.006 <0.006
<0.01 <0.01

<0.003 <0.003
<0.01 <0.01
<0.5 <0.5
<0.24 <0.24
<0.01 <0.01

<0.033 <0.033
<0.005 <0.005
<0.005 <0.005
<0.004 <0.004
<0.033 <0.033
<0.005 <0.005

13.9 23.6
28.2 <1.44

8.89* 8.41
234 193

0.169 0.448
7.55 8.6
63.8 44.7
157 207
0.2 0.05
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event2

9/21/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event13

1/24/2011 

0.572 0.57
310 300

1 3.22
<0.4 <0.4

>0.01&<0.5 >0.01&<0.5
0.14 0.37
7.86 14.1
1.77 3.19

<0.03 <0.01
0.26 0.07
1080 1200
86.7 113
692 786
8.12 5.65
6.02 <1.5
80 29

4.74 5.99
37 11

<0.067 <0.067
<0.015 <0.015

9.07 <5
172 64
2.55 <0.2
1.49 <0.2
83.8 <1
<0.1 <0.1
<0.1 <0.1
1.05 <0.5

<0.25 <0.25
20.7 <0.5
785 234
2.96 <0.2
<0.1 <0.1
5.73 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event2

9/21/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event13

1/24/2011 

1.27 <0.5
<0.1 <0.1
<0.1 <0.1
131 <1

1080 262
3.36 <0.2
2.38 <0.2
105 <1
<0.1 <0.1
0.255 <0.1
5.49 <0.5

<0.25 <0.25
32.9 <0.5
2140 522
3.9 <0.2

<0.1 <0.1
8.31 <0.5
2.09 <0.5
<0.1 <0.1
<0.1 <0.1
139 <1

<0.667 <0.667
<0.02 <0.02

<0.667 <0.667
<0.003 <0.003
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67

<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event2

9/21/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event13

1/24/2011 

<0.065 <0.065
<3.33 <3.33
<0.33 <0.33
<0.67 <0.67

<1 <1
<0.67 <0.67

<1 <1
<1 <1
<1 <1

<0.67 <0.67
<0.33 <0.33
<0.03 <0.03
<0.33 <0.33
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<2.5 <2.5
<3.33 <3.33
<1.67 <1.67

<1 <1
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67
<1.67 <1.67
<0.67 <0.67
<3.33 <3.33
<0.67 <0.67
<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event2

9/21/2010 

 Domiguez Channel 
@ Artesia Blvd.

S28
2010-11Event13

1/24/2011 

<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<1.67 <1.67
<3.33 <3.33
<1.67 <1.67

<0.033 <0.033
<0.67 <0.67
<0.67 <0.67

<0.017 <0.017
<0.033 <0.033
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33

<0.017 <0.017
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33

<0.067 <0.067
<0.33 <0.33

<0.017 <0.017
<0.017 <0.017
<3.33 <3.33
<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE

 Santa Clara River
S29

2010-11Event2
9/21/2010 

 Santa Clara River
S29

2010-11Event13
1/24/2011 

130 40
5000 130
5000 130
90000 230
<0.011 <0.011
<0.004 <0.004
<0.01 <0.01

<0.004 <0.004
<0.002 <0.002
<0.01 <0.01

<0.004 <0.004
<0.05 <0.05

<0.006 <0.006
<0.01 <0.01

<0.003 <0.003
<0.01 <0.01
<0.5 <0.5
<0.24 <0.24
<0.01 <0.01

<0.033 <0.033
<0.005 <0.005
<0.005 <0.005
<0.004 <0.004
<0.033 <0.033
<0.005 <0.005

8.99 7.42
<1.44 <1.44
7.84 6.88
261 259

0.133 0.121
<1 <1

43.7 30.5
126 116

0.189 0.21
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8

 Santa Clara River
S29

2010-11Event2
9/21/2010 

 Santa Clara River
S29

2010-11Event13
1/24/2011 

0.497 0.545
420 380
0.46 0.96
<0.4 <0.4
<0.01 <0.01
0.11 0.1
7.36 6.13
1.66 1.38

<0.03 <0.01
0.19 0.23
1190 1100
233 197
818 764
1.35 5.33
<1.5 <1.5

8 70
0.28 1.58

7 19
<0.067 <0.067
<0.015 <0.015

5.1 <5
<50 445
<0.2 <0.2
<0.2 <0.2
55.4 <1
<0.1 <0.1
<0.1 <0.1
0.67 <0.5

<0.25 <0.25
5.24 <0.5
<50 626
<0.2 <0.2
<0.1 <0.1
11 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 Santa Clara River
S29

2010-11Event2
9/21/2010 

 Santa Clara River
S29

2010-11Event13
1/24/2011 

3.02 <0.5
<0.1 <0.1
<0.1 <0.1
45.7 50.5
<50 1470

0.565 <0.2
1.28 <0.2
68.2 <1
<0.1 <0.1
<0.1 <0.1
2.73 <0.5

<0.25 <0.25
7.13 <0.5
128 2010
<0.2 <0.2
<0.1 <0.1
14.1 13.4
3.12 <0.5
<0.1 <0.1
<0.1 <0.1
57.1 62.1

<0.667 <0.667
<0.02 <0.02

<0.667 <0.667
<0.003 <0.003
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67

<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 Santa Clara River
S29

2010-11Event2
9/21/2010 

 Santa Clara River
S29

2010-11Event13
1/24/2011 

<0.065 <0.065
<3.33 <3.33
<0.33 <0.33
<0.67 <0.67

<1 <1
<0.67 <0.67

<1 <1
<1 <1
<1 <1

<0.67 <0.67
<0.33 <0.33
<0.03 <0.03
<0.33 <0.33
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<2.5 <2.5
<3.33 <3.33
<1.67 <1.67

<1 <1
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67
<1.67 <1.67
<0.67 <0.67
<3.33 <3.33
<0.67 <0.67
<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled

 Santa Clara River
S29

2010-11Event2
9/21/2010 

 Santa Clara River
S29

2010-11Event13
1/24/2011 

<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<1.67 <1.67
<3.33 <3.33
<1.67 <1.67

<0.033 <0.033
<0.67 <0.67
<0.67 <0.67

<0.017 <0.017
<0.033 <0.033
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33

<0.017 <0.017
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33

<0.067 <0.067
<0.33 <0.33

<0.017 <0.017
<0.017 <0.017
<3.33 <3.33
<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE

 Project No. 1232
TS19

2010-11Event2
9/21/2010 

 Project No. 1232
TS19

2010-11Event13
1/24/2011 

5000* 500
9000 800
9000 800

240000 5000
<0.011 <0.011
<0.004 <0.004
<0.01 <0.01

<0.004 <0.004
<0.002 <0.002
<0.01 <0.01

<0.004 <0.004
<0.05 <0.05

<0.006 <0.006
<0.01 <0.01

<0.003 <0.003
<0.01 <0.01
<0.5 <0.5
<0.24 <0.24
<0.01 <0.01

<0.033 <0.033
<0.005 <0.005
<0.005 <0.005
<0.004 <0.004
<0.033 <0.033
<0.005 0.005

11.6 14.8
<1.44 <1.44
8.59* 8.59*
138 85.8

0.532 0.242
9.99 5.6
85.6 54.9
183 119

<0.05 0.07
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8

 Project No. 1232
TS19

2010-11Event2
9/21/2010 

 Project No. 1232
TS19

2010-11Event13
1/24/2011 

0.951 0.98
280 150
2.1 3.54

<0.4 <0.4
>0.01&<0.5 >0.01&<0.5

0.44 0.2
<0.1 <0.1
<0.03 <0.03
<0.03 <0.01

0.1 0.09
1150 670
152 81.6
724 412
13.6 7.4
<1.5 <1.5
43 21

3.89 8.51
33 13

<0.067 <0.067
<0.015 <0.015

<5 <5
<50 113
1.75 <0.2
2.81 2.53
61.8 <1
<0.1 <0.1
<0.1 <0.1
1.03 <0.5

<0.25 <0.25
14.5 <0.5
141 191
1.31 <0.2
<0.1 <0.1
4.63 <0.5
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Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 Project No. 1232
TS19

2010-11Event2
9/21/2010 

 Project No. 1232
TS19

2010-11Event13
1/24/2011 

1.6 <0.5
<0.1 <0.1
<0.1 <0.1
36.9 52.8
241 436
2.08 <0.2
4.05 2.6
75.9 <1
<0.1 <0.1
<0.1 <0.1
6.28 <0.5

<0.25 <0.25
15.6 <0.5
369 660
1.75 <0.2
<0.1 <0.1
6.51 <0.5
2.44 <0.5
<0.1 <0.1
<0.1 <0.1
41.3 62.4

<0.667 <0.667
<0.02 <0.02

<0.667 <0.667
<0.003 <0.003
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67

<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 Project No. 1232
TS19

2010-11Event2
9/21/2010 

 Project No. 1232
TS19

2010-11Event13
1/24/2011 

<0.065 <0.065
<3.33 <3.33
<0.33 <0.33
<0.67 <0.67

<1 <1
<0.67 <0.67

<1 <1
<1 <1
<1 <1

<0.67 <0.67
<0.33 <0.33
<0.03 <0.03
<0.33 <0.33
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<2.5 <2.5
<3.33 <3.33
<1.67 <1.67

<1 <1
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67
<1.67 <1.67
<0.67 <0.67
<3.33 <3.33
<0.67 <0.67
<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled

 Project No. 1232
TS19

2010-11Event2
9/21/2010 

 Project No. 1232
TS19

2010-11Event13
1/24/2011 

<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<1.67 <1.67
<3.33 <3.33
<1.67 <1.67

<0.033 <0.033
<0.67 <0.67
<0.67 <0.67

<0.017 <0.017
<0.033 <0.033
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33

<0.017 <0.017
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33

<0.067 <0.067
<0.33 <0.33

<0.017 <0.017
<0.017 <0.017
<3.33 <3.33
<3.33 <3.33
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Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE

 PD 669
TS20

2010-11Event2
9/21/2010 

 PD 669
TS20

2010-11Event13
1/24/2011 

30000* 1300
50000 3500
50000 3500

160000 240000
<0.011 <0.011
<0.004 <0.004
<0.01 <0.01

<0.004 <0.004
<0.002 <0.002
<0.01 <0.01

<0.004 <0.004
<0.05 <0.05

<0.006 <0.006
<0.01 <0.01

<0.003 <0.003
<0.01 <0.01
<0.5 <0.5
<0.24 <0.24
<0.01 <0.01

<0.033 <0.033
<0.005 <0.005
<0.005 <0.005
<0.004 <0.004
<0.033 <0.033
<0.005 0.005

9.7 18.2
<1.44 <1.44
8.46 8.05
289 325
1.15 0.315
15.5 29.1
221 154

1840 1830
0.26 0.06
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Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8

 PD 669
TS20

2010-11Event2
9/21/2010 

 PD 669
TS20

2010-11Event13
1/24/2011 

0.75 0.614
1970 1930
4.26 3.12
<0.4 <0.4

>0.01&<0.5 >0.01&<0.5
0.95 0.26
2.31 7.12

0.521 1.61
<0.03 <0.01
0.34 0.07

10500 14800
3960 4260
7090 8760
15.5 11.4
<1.5 <1.5
53 14

4.74 2.73
31 8

<0.067 <0.067
<0.015 <0.015

<5 <5
<50 61.2
1.43 <0.2
7.12 5.47
49.7 <1
<0.1 <0.1
<0.1 <0.1
1.76 <0.5

<0.25 <0.25
51.2* <0.5
196 153
1.44 <0.2
<0.1 <0.1
8.1 <0.5
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Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 PD 669
TS20

2010-11Event2
9/21/2010 

 PD 669
TS20

2010-11Event13
1/24/2011 

27.4 21
<0.1 <0.1
<0.1 <0.1
45.4 53.6
308 164
1.8 <0.2
7.59 5.57
62.6 <1
<0.1 <0.1
<0.1 <0.1
2.84 <0.5

<0.25 <0.25
63 <0.5
560 271
1.91 <0.2
<0.1 <0.1
11.2 <0.5
30.7 25
<0.1 <0.1
<0.1 <0.1
46.3 57.7

<0.667 <0.667
<0.02 <0.02

<0.667 <0.667
<0.003 <0.003
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67

<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
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Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 PD 669
TS20

2010-11Event2
9/21/2010 

 PD 669
TS20

2010-11Event13
1/24/2011 

<0.065 <0.065
<3.33 <3.33
<0.33 <0.33
<0.67 <0.67

<1 <1
<0.67 <0.67

<1 <1
<1 <1
<1 <1

<0.67 <0.67
<0.33 <0.33
<0.03 <0.03
<0.33 <0.33
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<2.5 <2.5
<3.33 <3.33
<1.67 <1.67

<1 <1
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67
<1.67 <1.67
<0.67 <0.67
<3.33 <3.33
<0.67 <0.67
<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled

 PD 669
TS20

2010-11Event2
9/21/2010 

 PD 669
TS20

2010-11Event13
1/24/2011 

<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<1.67 <1.67
<3.33 <3.33
<1.67 <1.67

<0.033 <0.033
<0.67 <0.67
<0.67 <0.67

<0.017 <0.017
<0.033 <0.033
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33

<0.017 <0.017
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33

<0.067 <0.067
<0.33 <0.33

<0.017 <0.017
<0.017 <0.017
<3.33 <3.33
<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE

 Project Nos. 5246 & 
74

TS21
2010-11Event2

9/21/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event13

1/24/2011 

9000* 50000*
14000 240000
14000 240000

240000 5000000
<0.011 <0.011
<0.004 <0.004
<0.01 <0.01

<0.004 <0.004
<0.002 <0.002
<0.01 <0.01

<0.004 <0.004
<0.05 <0.05

<0.006 <0.006
<0.01 <0.01

<0.003 <0.003
<0.01 <0.01
<0.5 <0.5
<0.24 <0.24
<0.01 <0.01

<0.033 <0.033
<0.005 <0.005
<0.005 <0.005
<0.004 <0.004
<0.033 <0.033
<0.005 0.011

10.3 14.6
<1.44 <1.44
8.91* 8.22
220 226
0.46 0.92
9.44 39.5
74.2 58.8
77.9 109
0.8 0.24
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8

 Project Nos. 5246 & 
74

TS21
2010-11Event2

9/21/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event13

1/24/2011 

0.932 0.566
245 290
1.82 4.78
<0.4 <0.4

>0.01&<0.5 >0.01&<0.5
0.38 0.76
<0.1 12.5
<0.03 2.81
<0.03 0.0316
0.92 0.28
823 988
114 122
558 652
13.4 11
<1.5 <1.5
44 10

4.49 3.5
27 7

<0.067 <0.067
<0.015 <0.015

7.32 <5
121 <50
2.15 <0.2
2.23 <0.2
104 159
<0.1 <0.1
0.31 <0.1
1.9 <0.5

<0.25 <0.25
18.4 <0.5
312 <50
4.62 <0.2
<0.1 <0.1
15.7 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 Project Nos. 5246 & 
74

TS21
2010-11Event2

9/21/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event13

1/24/2011 

<0.5 <0.5
<0.1 <0.1
<0.1 <0.1
108 86.4
579 73.7
2.59 <0.2
3.23 2.19
123 176
<0.1 <0.1
0.372 <0.1
5.73 <0.5

<0.25 <0.25
24.1 <0.5
897 205
5.58 6.8
<0.1 <0.1
19 <0.5

1.18 <0.5
<0.1 <0.1
<0.1 <0.1
114 101

<0.667 <0.667
<0.02 <0.02

<0.667 <0.667
<0.003 <0.003
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67

<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 Project Nos. 5246 & 
74

TS21
2010-11Event2

9/21/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event13

1/24/2011 

<0.065 <0.065
<3.33 <3.33
<0.33 <0.33
<0.67 <0.67

<1 <1
<0.67 <0.67

<1 <1
<1 <1
<1 <1

<0.67 <0.67
<0.33 <0.33
<0.03 <0.03
<0.33 <0.33
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<2.5 <2.5
<3.33 <3.33
<1.67 <1.67

<1 <1
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67
<1.67 <1.67
<0.67 <0.67
<3.33 <3.33
<0.67 <0.67
<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled

 Project Nos. 5246 & 
74

TS21
2010-11Event2

9/21/2010 

 Project Nos. 5246 & 
74

TS21
2010-11Event13

1/24/2011 

<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<1.67 <1.67
<3.33 <3.33
<1.67 <1.67

<0.033 <0.033
<0.67 <0.67
<0.67 <0.67

<0.017 <0.017
<0.033 <0.033
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33

<0.017 <0.017
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33

<0.067 <0.067
<0.33 <0.33

<0.017 <0.017
<0.017 <0.017
<3.33 <3.33
<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE

 PD 21 - Hollypark 
Drain
TS22

2010-11Event2
9/21/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event13
1/24/2011 

2400 <20
3500 130
3500 130
30000 800
<0.011 <0.011
<0.004 <0.004
<0.01 <0.01

<0.004 <0.004
<0.002 <0.002
<0.01 <0.01

<0.004 <0.004
<0.05 <0.05

<0.006 <0.006
<0.01 <0.01

<0.003 <0.003
<0.01 <0.01
<0.5 <0.5
<0.24 <0.24
<0.01 <0.01

<0.033 <0.033
<0.005 <0.005
<0.005 <0.005
<0.004 <0.004
<0.033 <0.033
<0.005 0.01

16.3 12.4
<1.44 <1.44
9.1* 8.18
234 167

0.194 0.278
15.6 10.6
142 63.9
133 126
0.57 0.08
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8

 PD 21 - Hollypark 
Drain
TS22

2010-11Event2
9/21/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event13
1/24/2011 

0.404 0.524
260 200
0.92 6.76
<0.4 <0.4

>0.01&<0.5 >0.01&<0.5
0.16 0.23
<0.1 1.1
<0.03 <0.03
<0.03 <0.01
0.73 0.11
1000 840
86.3 96.1
678 562
22.1 16.8
<1.5 <1.5
29 4

8.29 2.42
23 3

<0.067 <0.067
<0.015 <0.015

<5 6.23
<50 <50
1.71 <0.2
2.28 <0.2
80.6 <1
<0.1 <0.1
<0.1 <0.1
1.05 <0.5

<0.25 <0.25
13.4 <0.5
<50 204
1.74 <0.2
<0.1 <0.1
6.3 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 PD 21 - Hollypark 
Drain
TS22

2010-11Event2
9/21/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event13
1/24/2011 

1.53 <0.5
<0.1 <0.1
<0.1 <0.1
70.2 54.5
189 141
2.07 <0.2
3.28 <0.2
93.7 <1
<0.1 <0.1
<0.1 <0.1
6.02 <0.5

<0.25 <0.25
18.2 <0.5
304 427
2.16 <0.2
<0.1 <0.1
8.84 <0.5
2.19 <0.5
<0.1 <0.1
<0.1 <0.1
73.9 84.7

<0.667 <0.667
<0.02 <0.02

<0.667 <0.667
<0.003 <0.003
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67

<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 PD 21 - Hollypark 
Drain
TS22

2010-11Event2
9/21/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event13
1/24/2011 

<0.065 <0.065
<3.33 <3.33
<0.33 <0.33
<0.67 <0.67

<1 <1
<0.67 <0.67

<1 <1
<1 <1
<1 <1

<0.67 <0.67
<0.33 <0.33
<0.03 <0.03
<0.33 <0.33
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<2.5 <2.5
<3.33 <3.33
<1.67 <1.67

<1 <1
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67
<1.67 <1.67
<0.67 <0.67
<3.33 <3.33
<0.67 <0.67
<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled

 PD 21 - Hollypark 
Drain
TS22

2010-11Event2
9/21/2010 

 PD 21 - Hollypark 
Drain
TS22

2010-11Event13
1/24/2011 

<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<1.67 <1.67
<3.33 <3.33
<1.67 <1.67

<0.033 <0.033
<0.67 <0.67
<0.67 <0.67

<0.017 <0.017
<0.033 <0.033
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33

<0.017 <0.017
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33

<0.067 <0.067
<0.33 <0.33

<0.017 <0.017
<0.017 <0.017
<3.33 <3.33
<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE

D. D. I. 8
TS23

2010-11Event2
9/21/2010

D. D. I. 8
TS23

2010-11Event13
1/24/2011

50000* <20
9000 800
24000 800

500000 3000
<0.011 <0.011
<0.004 <0.004
<0.01 <0.01

<0.004 <0.004
<0.002 <0.002
<0.01 <0.01

<0.004 <0.004
<0.05 <0.05

<0.006 <0.006
<0.01 <0.01

<0.003 <0.003
<0.01 <0.01
<0.5 <0.5
<0.24 <0.24
<0.01 <0.01

<0.033 <0.033
<0.005 <0.005
<0.005 <0.005
<0.004 <0.004
<0.033 <0.033
<0.005 0.019

16.8 16.8
<1.44 >1.44&<5
8.99* 9.52*
179 88
0.46 1.33*
9.93 <1
80.1 70.1
146 94.5
0.48 0.19
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8

D. D. I. 8
TS23

2010-11Event2
9/21/2010

D. D. I. 8
TS23

2010-11Event13
1/24/2011

0.865 0.966
190 140
1.3 16.3

<0.4 <0.4
>0.01&<0.5 >0.01&<0.5

0.38 1.1
<0.1 3.37
<0.03 0.761
<0.03 0.076
0.59 0.22
916 612
70.6 58.7
590 396
16.1 17.6
<1.5 <1.5
58 114

7.71 3.93
19 63

<0.067 <0.067
<0.015 <0.015

7.31 <5
<50 109
3.2 <0.2

<0.2 2.14
60.4 <1
<0.1 <0.1
<0.1 <0.1
1.1 <0.5

<0.25 <0.25
18.6 <0.5
109 262
2.18 <0.2
<0.1 <0.1
8.66 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

D. D. I. 8
TS23

2010-11Event2
9/21/2010

D. D. I. 8
TS23

2010-11Event13
1/24/2011

<0.5 <0.5
<0.1 <0.1
<0.1 <0.1
51.6 173*
196 341
3.86 <0.2
2.29 2.16
77.6 <1
<0.1 <0.1
0.268 <0.1
3.25 <0.5

<0.25 <0.25
30.3 <0.5
361 750
2.82 5.37
<0.1 <0.1
11.7 <0.5
1.28 <0.5
<0.1 <0.1
<0.1 <0.1
57.8 178

<0.667 <0.667
<0.02 <0.02

<0.667 <0.667
<0.003 <0.003
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67

<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

D. D. I. 8
TS23

2010-11Event2
9/21/2010

D. D. I. 8
TS23

2010-11Event13
1/24/2011

<0.065 <0.065
<3.33 <3.33
<0.33 <0.33
<0.67 <0.67

<1 <1
<0.67 <0.67

<1 <1
<1 <1
<1 <1

<0.67 <0.67
<0.33 <0.33
<0.03 <0.03
<0.33 <0.33
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<2.5 <2.5
<3.33 <3.33
<1.67 <1.67

<1 <1
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67
<1.67 <1.67
<0.67 <0.67
<3.33 <3.33
<0.67 <0.67
<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled

D. D. I. 8
TS23

2010-11Event2
9/21/2010

D. D. I. 8
TS23

2010-11Event13
1/24/2011

<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<1.67 <1.67
<3.33 <3.33
<1.67 <1.67

<0.033 <0.033
<0.67 <0.67
<0.67 <0.67

<0.017 <0.017
<0.033 <0.033
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33

<0.017 <0.017
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33

<0.067 <0.067
<0.33 <0.33

<0.017 <0.017
<0.017 <0.017
<3.33 <3.33
<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E
Bacteria Fecal Enterococcus MPN/100mL SM9230B
Bacteria Fecal Streptococcus MPN/100mL SM9230B
Bacteria Total Coliform MPN/100mL SM9221B
Chlorinated Pesticides 4-4'-DDD ug/L EPA608
Chlorinated Pesticides 4-4'-DDE ug/L EPA608
Chlorinated Pesticides 4-4'-DDT ug/L EPA608
Chlorinated Pesticides Aldrin ug/L EPA608
Chlorinated Pesticides Dieldrin ug/L EPA608
Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608
Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608
Chlorinated Pesticides Endosulfan sulfate ug/L EPA608
Chlorinated Pesticides Endrin ug/L EPA608
Chlorinated Pesticides Endrin aldehyde ug/L EPA608
Chlorinated Pesticides Heptachlor ug/L EPA608
Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608
Chlorinated Pesticides Methoxychlor ug/L EPA608
Chlorinated Pesticides Toxaphene ug/L EPA608
Chlorinated Pesticides alpha-BHC ug/L EPA608
Chlorinated Pesticides alpha-chlordane ug/L EPA608
Chlorinated Pesticides beta-BHC ug/L EPA608
Chlorinated Pesticides delta-BHC ug/L EPA608
Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608
Chlorinated Pesticides gamma-chlordane ug/L EPA608
Conventionals Cyanide mg/L SM4500-CNE
Conventionals Dissolved Oxygen mg/L SM4500 (OG)
Conventionals Oil and Grease mg/L EPA1664A
Conventionals pH pH units SM4500H B
General Alkalinity as CaCO3 mg/L SM2320B
General Ammonia mg/L SM4500-NH3 F
General BioChemical Oxygen Demand- Five-Day mg/L SM5210B
General Chemical Oxygen Demand mg/L SM5220D
General Chloride mg/L SM4110B
General Dissolved Phosphorus mg/L SM4500-PE

 Dominguez Channel 
@116th Street (LU 

S23)
TS24

2010-11Event2
9/21/2010 

 Dominguez Channel 
@116th Street (LU 

S23)
TS24

2010-11Event13
1/24/2011 

300 <20
500 20
500 20

3000 20
<0.011 <0.011
<0.004 <0.004
<0.01 <0.01

<0.004 <0.004
<0.002 <0.002
<0.01 <0.01

<0.004 <0.004
<0.05 <0.05

<0.006 <0.006
<0.01 <0.01

<0.003 <0.003
<0.01 <0.01
<0.5 <0.5
<0.24 <0.24
<0.01 <0.01

<0.033 <0.033
<0.005 <0.005
<0.005 <0.005
<0.004 <0.004
<0.033 <0.033
<0.005 <0.005

8.93 8.46
<1.44 <1.44
8.33 8.93*
110 105

0.678 0.182
6.61 <1
31 <10

54.1 43.1
0.11 <0.05
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B
General Hardness as CaCO3 mg/L SM2340C
General Kjeldahl-N mg/L SM4500-NHorg C
General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624
General Methylene Blue Active Substances (MBAS) mg/L SM5540-C
General NH3-N mg/L SM4500-NH3
General Nitrate (NO3) mg/L SM4110B
General Nitrate-N mg/L SM4110B
General Nitrite-N mg/L SM4110B
General Phosphorus- Total (as P) mg/L SM4500-PE
General Specific Conductance umhos/cm SM2510B
General Sulfate mg/L SM4110B
General Total Dissolved Solids mg/L SM2540C
General Total Organic Carbon mg/L SM5310B/EPA415.1
General Total Petroleum Hydrocarbons mg/L EPA418.1
General Total Suspended Solids mg/L SM2540D
General Turbidity NTU SM2130B
General Volatile Suspended Solids mg/L SM2540E
Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3
Herbicides 2-4-D ug/L EPA515.3
Herbicides Glyphosate ug/L EPA547
Metals Dissolved Aluminum ug/L EPA200.8
Metals Dissolved Antimony ug/L EPA200.8
Metals Dissolved Arsenic ug/L EPA200.8
Metals Dissolved Barium ug/L EPA200.8
Metals Dissolved Beryllium ug/L EPA200.8
Metals Dissolved Cadmium ug/L EPA200.8
Metals Dissolved Chromium ug/L EPA200.8
Metals Dissolved Chromium +6 ug/L EPA218.6
Metals Dissolved Copper ug/L EPA200.8
Metals Dissolved Iron ug/L EPA200.8
Metals Dissolved Lead ug/L EPA200.8
Metals Dissolved Mercury ug/L EPA245.1
Metals Dissolved Nickel ug/L EPA200.8

 Dominguez Channel 
@116th Street (LU 

S23)
TS24

2010-11Event2
9/21/2010 

 Dominguez Channel 
@116th Street (LU 

S23)
TS24

2010-11Event13
1/24/2011 

0.724 0.807
145 140
4.26 1.9
<0.4 <0.4

>0.01&<0.5 <0.01
0.56 0.15
4.67 4.53
1.05 1.02

<0.03 <0.01
0.15 <0.05
472 441
46.6 43.4
282 284
1.75 1.26
<1.5 <1.5
226 5
1.73 0.28
101 4

<0.067 <0.067
<0.015 <0.015

<5 <5
830 <50
1.51 <0.2
4.94 <0.2
75.6 <1
<0.1 <0.1
1.81 <0.1
6.31 <0.5

<0.25 <0.25
201* <0.5
1870 <50
30.6 <0.2
<0.1 <0.1
12.1 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8
Metals Dissolved Silver ug/L EPA200.8
Metals Dissolved Thallium ug/L EPA200.8
Metals Dissolved Zinc ug/L EPA200.8
Metals Aluminum ug/L EPA200.8
Metals Antimony ug/L EPA200.8
Metals Arsenic ug/L EPA200.8
Metals Barium ug/L EPA200.8
Metals Beryllium ug/L EPA200.8
Metals Cadmium ug/L EPA200.8
Metals Chromium ug/L EPA200.8
Metals Chromium +6 ug/L EPA218.6
Metals Copper ug/L EPA200.8
Metals Iron ug/L EPA200.8
Metals Lead ug/L EPA200.8
Metals Mercury ug/L EPA245.1
Metals Nickel ug/L EPA200.8
Metals Selenium ug/L EPA200.8
Metals Silver ug/L EPA200.8
Metals Thallium ug/L EPA200.8
Metals Zinc ug/L EPA200.8
Organophosphate Pesticides Atrazine ug/L EPA507
Organophosphate Pesticides Chlorpyrifos ug/L EPA507
Organophosphate Pesticides Cyanazine ug/L EPA507
Organophosphate Pesticides Diazinon ug/L EPA507
Organophosphate Pesticides Malathion ug/L EPA507
Organophosphate Pesticides Prometryn ug/L EPA507
Organophosphate Pesticides Simazine ug/L EPA507
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 Dominguez Channel 
@116th Street (LU 

S23)
TS24

2010-11Event2
9/21/2010 

 Dominguez Channel 
@116th Street (LU 

S23)
TS24

2010-11Event13
1/24/2011 

<0.5 <0.5
<0.1 <0.1
<0.1 <0.1

1720* <1
2800 63.4
4.15 <0.2
5.4 <0.2
112 <1
<0.1 <0.1
2.45 <0.1
17.5 <0.5

<0.25 <0.25
338 <0.5

5350 <50
46.3 <0.2
<0.1 <0.1
25.9 <0.5
<0.5 <0.5
<0.1 <0.1
<0.1 <0.1
1960 65.6

<0.667 <0.667
<0.02 <0.02

<0.667 <0.667
<0.003 <0.003
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67

<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 Dominguez Channel 
@116th Street (LU 

S23)
TS24

2010-11Event2
9/21/2010 

 Dominguez Channel 
@116th Street (LU 

S23)
TS24

2010-11Event13
1/24/2011 

<0.065 <0.065
<3.33 <3.33
<0.33 <0.33
<0.67 <0.67

<1 <1
<0.67 <0.67

<1 <1
<1 <1
<1 <1

<0.67 <0.67
<0.33 <0.33
<0.03 <0.03
<0.33 <0.33
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<2.5 <2.5
<3.33 <3.33
<1.67 <1.67

<1 <1
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<0.67 <0.67
<1.67 <1.67
<0.67 <0.67
<3.33 <3.33
<0.67 <0.67
<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625
Values reported with a "< "are not detected at the method detection level, and reported as <MDL
Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL
NS = Not Sampled

 Dominguez Channel 
@116th Street (LU 

S23)
TS24

2010-11Event2
9/21/2010 

 Dominguez Channel 
@116th Street (LU 

S23)
TS24

2010-11Event13
1/24/2011 

<1.67 <1.67
<0.33 <0.33
<0.67 <0.67
<1.67 <1.67
<3.33 <3.33
<1.67 <1.67

<0.033 <0.033
<0.67 <0.67
<0.67 <0.67

<0.017 <0.017
<0.033 <0.033
<1.67 <1.67
<0.33 <0.33
<0.33 <0.33
<0.33 <0.33

<0.017 <0.017
<0.33 <0.33
<1.67 <1.67
<1.67 <1.67
<0.33 <0.33

<0.067 <0.067
<0.33 <0.33

<0.017 <0.017
<0.017 <0.017
<3.33 <3.33
<3.33 <3.33
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
 

 C-1 

 

 
Ballona Creek 

2010-11Event03 
10/05-10/07/2010 

 

 
Ballona Creek 

2010-11Event03 
10/05-10/07/2010 

 

 
Ballona Creek 

2010-11Event04 
10/30-10/30/2010 

 

 
Ballona Creek 

2010-11Event04 
10/30-10/30/2010 

 

 
Ballona Creek 

2010-11Event06 
11/19-11/21/2010 

 

 
Ballona Creek 

2010-11Event06 
11/19-11/21/2010 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
 

 C-2 

  

 
Ballona Creek 

2010-11Event07 
12/05-12/06/2010 

 

Ballona Creek 
2010-11Event07 
12/05-12/06/2010 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
 

 C-3 

  

 
Coyote Creek 
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Coyote Creek 

2010-11Event03 
10/05-10/07/2010 

 

 
Coyote Creek 

2010-11Event04 
10/30-10/30/2010 

 

 
Coyote Creek 

2010-11Event04 
10/30-10/30/2010 

 

 
Coyote Creek 

2010-11Event06 
11/19-11/21/2010 

 

 
Coyote Creek 

2010-11Event06 
11/19-11/21/2010 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
 

 C-4 

  

 
Coyote Creek 

2010-11Event07 
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Coyote Creek 

2010-11Event07 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
 

 C-5 

  

 
Dominguez Channel 

2010-11Event03 
10/05-10/07/2010 

 

 
Dominguez Channel 

2010-11Event03 
10/05-10/07/2010 

 

 
Dominguez Channel 

2010-11Event04 
10/30-10/30/2010 

 

 
Dominguez Channel 

2010-11Event04 
10/30-10/30/2010 

 

 
Dominguez Channel 

2010-11Event06 
11/19-11/21/2010 

 
Dominguez Channel 

2010-11Event06 
11/19-11/21/2010 

  

RB-AR49972



APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
 

 C-6 

 
Dominguez Channel 

2010-11Event07 
12/05-12/06/2010 

 

 
Dominguez Channel 

2010-11Event07 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
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Los Angeles River 
2010-11Event03 
10/05-10/07/2010 

 

 
Los Angeles River 
2010-11Event03 
10/05-10/07/2010 

 

 
Los Angeles River 
2010-11Event04 
10/30-10/30/2010 

 

 
Los Angeles River 
2010-11Event04 
10/30-10/30/2010 

 

 
Los Angeles River 
2010-11Event06 
11/19-11/21/2010 

 

 
Los Angeles River 
2010-11Event06 
11/19-11/212010 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
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Los Angeles River 
2010-11Event07 
12/05-12/06/2010 

 

 
Los Angeles River 
2010-11Event07 
12/05-12/06/2010 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
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Malibu Creek 

2010-11Event03 
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Malibu Creek 

2010-11Event03 
10/05-10/07/2010 

 

 
Malibu Creek 

2010-11Event04 
10/30-10/30/2010 

 

 
Malibu Creek 

2010-11Event04 
10/30-10/30/2010 

 

 
Malibu Creek 

2010-11Event06 
11/19-11/21/2010 

 

 
Malibu Creek 

2010-11Event16 
11/19-11/21/2010 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
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Malibu Creek 
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Malibu Creek 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
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San Gabriel River 
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San Gabriel River 
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San Gabriel River 
2010-11Event06 
11/19-11/21/2010 

 

 
San Gabriel River 
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12/05-12/06/2010 

 

 
San Gabriel River 
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12/05-12/06/2010 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
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San Gabriel River 
2010-11Event08 
12/17-12/23/2010 

 

 
San Gabriel River 
2010-11Event08 
12/17-12/23/2010 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
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Santa Clara River 
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Santa Clara River 
2010-11Event03 
10/05-10/07/2010 

 

 
Santa Clara River 
2010-11Event04 
10/30-10/30/2010 

 

  
Santa Clara River 
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10/30-10/30/2010 

 

 
Santa Clara River 
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Santa Clara River 
2010-11Event06 
11/19-11/21/2010 
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APPENDIX C  Visual Trash Photos at Mass 
  Emission Sites after Storm Events 
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Santa Clara River 
2010-11Event14 
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Santa Clara River 
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1 
 

 
SANTA MONICA BAY SHORELINE MONITORING 

MUNICIPAL SEPARATE STORM SEWER SYSTEM (MS4) REPORT 
(June 1, 2010 – May 30, 2011) 

Monitoring and Assessment by the City of Los Angeles Environmental Monitoring Division 
 
 
 

I. INTRODUCTION 

 
Increasing population and ongoing urban developments within the Santa Monica Bay area have 
the potential to create significant impacts on beach water quality.  Human activities, including, 
but not limited to, car washing, landscape irrigation, neglecting to pick up and properly dispose 
of pet waste, homelessness, improper disposal of car oil, illicit connections, and leaky septic 
tanks, contribute various pollutants that are washed into local waters through storm drains and 
through urban runoff during rain events. These are considered as point and non-point sources of 
pollutants. These sources contain flows that are untreated. Although improvements have been 
made in treating point source flows from wastewater treatment plants and industrial facilities, the 
Environmental Protection Agency (EPA) has estimated that non-point sources of pollution is 
now the single largest cause of deterioration of water quality (Ohio State University 2009; Dojiri 
et al., 2003).  Storm drains have been identified as potentially large sources of bacteria 
discharged to receiving waters around the country. This is particularly true in California where 
sanitary sewer and storm drain sewer systems are separate.  Therefore, the storm drain discharges 
are not treated before they discharge across the beach directly into the water-contact zones 
(Schiff and Kinney 2001). 
 
The EPA established a municipal storm water management program known as the Municipal 
Separate Storm Sewage System (MS4) Program that is intended to improve the nation’s waters 
by reducing the quantities of pollutants that urban runoff and storm water pick up and carry into 
the storm water systems from normal or routine urban activities or during storm events. An MS4 
is a conveyance system made up of catch basins, curbs, gutters, ditches, and storm drains owned 
by a state, city, county, town, or other public body that is designed to collect or convey storm 
water and urban runoff to waters of the US (CRWQCB 2001). Unless diverted to treatment 
plants, these discharges are untreated, carrying pollutants to local water bodies. The City of Los 
Angeles (CLA) as a co-permitee of the Los Angeles County MS4 Program discharges storm 
water into local waterways.  The permit for the MS4 Program requires the City to design a storm 
water management program that reduces the discharge of pollutants to the maximum extent 
practicable, that protects water quality, and that satisfies the water quality requirements of the 
Clean Water Act (CRWQCB 2001).  
 
The Santa Monica Bay Beaches were designated as impaired and included on California’s 1998 
Clean Water Act 303(d) list of impaired waters due to excessive amounts of coliform bacteria. 
The California Regional Water Quality Control Board, Los Angeles Region (Regional Board) 
released a first draft of the Santa Monica Bay Beaches Bacterial TMDL (SMBBB TMDL) on 
November 9, 2001.  Regional Board staff bifurcated the SMBBB TMDL into two TMDLs, one 
for dry-weather and one for wet-weather.  Both the SMBBB Dry and Wet-Weather TMDLs were 
approved by EPA in June 2003 and became effective on July 15, 2003. The SMBBB TMDLs 
divide the year into three separate periods for compliance purposes: summer-dry weather (April 
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1 – October 31), winter-dry weather (November 1 – March 31), and wet weather. A single 
Coordinated Shoreline Monitoring Plan (CSMP) was developed by the TMDL’s responsible 
agencies to comply with the monitoring requirements of both the dry- and wet-weather TMDLs; 
monitoring of SMBBB TMDL compliance monitoring stations began November 1, 2004. In 
addition to bacteria monitoring sites, the CSMP established multiple shoreline observation sites 
for dry-weather flow observations.  One year from the initiation of the monitoring program, the 
Regional Board was to evaluate the accumulated flow observation data to determine whether any 
of the observation sites warranted inclusion to the list of compliance monitoring sites. 
 
Four years after the effective date of the TMDLs, the Regional Board was to have re-opened the 
TMDLs to reconsider certain provisions based on new data, including waste load allocations 
(Table 1). Waste load allocations are expressed as the number of sample days at a shoreline-
sampling site that may exceed a single sample target (Table 2). Waste load allocations are 
expressed as allowable exceedances days because the bacterial density and frequency of single 
sample exceedances are the most relevant to public health protection (CRWQCB 2004).  
 
Table 1.  Santa Monica Bay Waste Load Allocations  

          

Frequency Allowable Single-Sample Exceedance Days  Allowable Geometric Mean Exceedance Days 

  Summer Dry Winter Dry Wet Weather   Summer Dry Winter Dry 

Daily 0  3 17  0 0 

Weekly 0  1 3  0 0 
 
 
Current state water quality standards require the use of bacteria as indicators of human fecal 
contamination. The TMDLs establish multi-part numeric targets based on three bacteriological 
analytical parameters:  Total coliform density, fecal coliform/E. coli density, and enterococcus 
density with density reported in bacteria counts per 100 milliliters of water sampled. Their 
presence in water, especially fecal coliform/E. coli and enterococci, is considered to be an 
indication of recent fecal contamination, which is the major source of many waterborne diseases 
(Csuros and Csuros 1999).     
 
Numeric targets established by the SMBBB TMDLs have been established based on the Los 
Angeles Basin Plan objectives for body-contact recreation (REC-1) and are equivalent to the 
State bacteriological standards pursuant to Assembly Bill 411.  Basin Plan objectives include 
both single-sample limits and geometric mean limits (Table 2). EMD evaluates and reports data 
relative to REC-1 bathing water quality standards for bacterial densities.  
 
Table 2.  Los Angeles Basin Plan bacteriological water quality standards (REC-1)   

  

           

Single Sample Limits                    
shall not exceed     

  Rolling 30-day Geometric Mean Limits 
shall not exceed 

10,000 total coliform bacteria/100 ml; or  1,000 total coliform bacteria/100 ml; or 

400 fecal coliform/E.coli bacteria/100 ml; or  200 fecal coliform/E.coli bacteria/100 ml; or 

104 Enterococcus bacteria/100 ml; or  35 Enterococcus bacteria/100 ml 

1,000 total coliform bacteria/100 ml, if the ratio of fecal/total coliform exceeds 0.1     
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Monitoring indicator bacteria currently is one of the most efficient means of predicting the 
presence of pathogens in marine waters. These indicators are used because the methods for their 
detection are comparatively rapid, relatively inexpensive, and are easy to perform. Current 
indicator bacterial quantification methods depend on incubation and growth of bacteria in the 
laboratory. Chromogenic substrate results presently are obtained approximately 18 to 24 hours 
after sample collection, thus preventing early notification of potential public health risks and 
contamination source identifications. The chromogenic substrate method was used for all 
SMBBB shoreline indicator bacterial quantifications. 
 
As part of the Annual Report for the NPDES MS4 Permit, CLA has been submitting the Santa 
Monica Bay Shoreline Monitoring Annual Report that includes water quality and analysis at 
eighteen (18) MS4 monitoring stations over the period from July 1 through June 30.  The time 
between the end of the reporting period date June 30 and the submittal deadline is not sufficient 
for lab analysis, data compilation, data analysis, and preparation of the final report. CLA 
requested and received approval from the Regional Board to modify the reporting period from 
July1 thru June 30 to June 1 thru May 30.  Beginning this fiscal year the monitoring report will 
expand to include bacterial data from SMBBB TMDL shoreline monitoring stations established 
in the SMBBB TMDL that are monitored by CLA, thereby increasing the number of monitoring 
stations from 18 to 34. Unforeseen at the time of the request, an added benefit of moving the 
reporting period to June 1 thru May 30 is the additional time required for data compilation, data 
analysis, and analysis reporting of 34 monitoring stations into summer-dry, winter-dry, and wet-
weather periods as set forth by the SMBBB TMDLs. This report summarizes the City of Los 
Angeles EMD’s Santa Monica Bay shoreline bacteriological data for the Fiscal Year 2010-2011 
(June 1, 2010 through May 31, 2011).  
 
The Santa Monica Bay shoreline bacterial data collected by the City are reported daily to the Los 
Angeles County Department of Public Health (LACDPH). Subsequently, LACDPH takes steps 
(such as posting health hazard warning signs for beach users) to notify beach goers whenever an 
exceedance of bacterial standards occurs. 
 
 

II. MATERIALS AND METHODS 

 
Sample Collection 
 
Historically, EMD has monitored eighteen MS4, SMB shoreline stations ranging from Surfrider 
Beach (S1, Malibu Lagoon) in Malibu southward to Malaga Cove (S18, Palos Verdes Estates; 
Figure 1). On November 1, 2004, the City of Los Angeles began participating in the Coordinated 
Shoreline Monitoring Plan (CSMP) for the Santa Monica Bay Beaches Bacterial TMDLs 
(SMBBB TMDL), monitoring 25 SMBBB TMDL compliance stations ranging from El Pescador 
State Beach in Malibu, southward to Dockweiler State Beach. In addition to the compliance 
sampling sites, the CSMP established that CLA EMD would record weekly dry-weather flow 
observations at five observation sites, with the caveat that, after a year of observations, the 
Regional Board would determine whether these sites would warrant being added to the list of 
compliance sites, based on observations of persistent runoff.  
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In September of 2009, the City submitted a letter to the Regional Board requesting either the 
removal or re-location of SMBBB TMDL sites that were consistently inaccessible to sampling 
and/or observations.  In December 2009, the Regional Board approved CLA’s proposed changes 
for some sampling locations and observation stations listed in the CSMP. Due to problems of 
constant inaccessibility to the site, SMB-2-1 (Castlerock SD) was relocated from point zero to 
just north of the storm drain where it is accessible and safe to sample. Observation stations SMB-
O-1 and SMB-O-2 (Puerco Canyon SD, Puerco Beach) were upgraded to bacterial monitoring 
stations based on persistent runoff and accessibility. Station SMB-O-3 (Pierda Gorda, 36” SD ) 
was removed as an observation site due to its continued inaccessibility. These proposed changes 
became effective January 2010, and EMD began sampling 27 SMBBB TMDL compliance-
monitoring stations and recording dry-weather flow observations, at two observation sites: SMB-
O-4 and SMB-O-5.  

 

 
Figure 1:  Current EMD shoreline sampling locations of Santa Monica Bay, including storm drains and 
piers.  
 
 The CSMP and the Memoranda of Agreement reached between CLA and the other SMBBB 
TMDL responsible agencies established that CLA was responsible for monitoring 7 compliance 
stations solely as MS4 stations, 18 compliance stations solely as SMBBB TMDL stations, and 11 
compliance stations as both MS4 and SMBBB TMDL sites, i.e., Malibu Creek at Surfrider 
Beach is both S1 and SMB MC-2 for MS4 and SMBBB TMDL compliance monitoring, 
respectively (Table 3). With the aforementioned RB-approved changes, CLA currently monitors 
a combination of thirty-three MS4 and SMBBB TMDL compliance sites. 
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In addition to adopting MS4 stations as TMDL stations, some TMDL monitoring requirements 
were incorporated into the MS4 permit. In November 2004, the monitoring frequency of all MS4 
stations decreased from seven to six days per week. Additional changes to the MS4 monitoring 
program became effective July 2005: sampling of nine MS4 stations, S3, S8, S11 through S15, 
S17, and S18, was reduced from six days to one day per week and sampling of the remaining 
nine stations, S1, S2, S4 through S7, S9, S10, and S16, was changed from six to five days per 
week (Table 3). SMBBB TMDL stations are monitored on a weekly basis. Accelerated 
monitoring of TMDL stations is conducted 48 hours after the initial sample exceeds bacterial 
standards and 96 hours for sites that exceed bacterial limits after 48 hours. 
 
With the exception of a few sites, all shoreline stations are sampled at point zero, which is 
defined as the point at which the discharge from a storm drain or creek initially mixes with the 
receiving water.  A station having no storm drain or creek associated with it is referred to as an 
open beach site and is sampled at the midpoint of the beach (CSMP 2004). The exception is 
SMB-2-1 (Castlerock SD), which was relocated from point zero to just north of the storm drain 
in January 2010.  High tide and large slippery rocks made SMB-2-1 constantly inaccessible and a 
safety concern to field personnel. It was re-designated SMB-2-1a to reflect the change in 
sampling point. 
 
All samples were collected at ankle-depth level during daylight hours, with the exception of 
station SMB-2-2. Accessing SMB-2-2 is difficult; there is a tall fence surrounding the storm 
drain, large boulders in both directions, and a “Keep off Rocks” sign. Sampling is attainable 
from the top of the storm drain and only at high tide can a point zero (mixed) sample be 
collected.   
 
 

Station Name 
SMB 

TMDL MS4 Frequency  Station Name 
SMB 

TMDL MS4 Frequency 

El Pescador State Beach   1-2  Weekly  Santa Monica Pier SD, Santa Monica SB   3-3 S05 5 days/Week 

El Matador State Beach   1-3  Weekly  Pico-Kenter SD, Santa Monica SB   3-4 S06 5 days/Week 

Zumirez Dr, Point Dume   O-1  Weekly  Ashland SD, Santa Monica SB   3-5 S07  5 days/Week 

Walnut Creek, Paradise Cove   1-6  Weekly  Rose SD, Venice Bch   3-6  Weekly 

Escondido Crk, Escondido SB   1-8  Weekly  Windward SD, Venice Bch   3-8 S08 Weekly 

Soltice Crk,  Dan Blocker County Bch   1-10  Weekly  Marina del Rey, MDR   S09 5 days/Week 

Marie Cyn SD, Puerco Bch   1-12  Weekly  Ballona Creek, Dockweiler SB   BC-1 S10 5 days/Week 

Puerco Cyn SD, Puerco Bch   O-2  Weekly  Culver SD, Dockweiler SB   2-10 S11 Weekly 

Malibu Creek, Malibu Lagoon CB   MC-2 S01 5 days/Week  North Westchester SD, Dockweiler SB   2-11  Weekly 

Sweetwater Cyn, Carbon Bch   1-13  Weekly  Imperial Hwy SD,  Dockweiler SB   2-13 S12 Weekly 

Las Flores Crk, Las Flores SB   1-14  Weekly  40th St. SD, Manhattan Bch   5-1 S13 Weekly 

Pena Crk, Las Tunas CB   1-16  Weekly  Manhattan Bch Pier   5-3 S14 Weekly 

Tuna Cyn, Las Tunas CB   1-17  Weekly  Hermosa Bch Pier   5-5 S15 Weekly 

Topanga Cyn, Topanga CB   1-18 S02 5 days/Week  Redondo Bch Pier   6-2 S16 5 days/Week 

Castle Rock SD, Topanga CB   2-1  Weekly  Ave I SD,  Redondo Bch   6-5 S17 Weekly 

Santa Ynez SD, Will Rogers SB   2-2  Weekly  Malaga Cove, Palo Verdes Estates   6-6 S18 Weekly 

Pulga Cyn SD, Will Rogers SB   2-4 S03 Weekly  24" corrugated pipe near O-5   O-4  Weekly 

Santa Monica Cyn SD, Santa Monica SB     2-7 S04 5 days/Week  Marquez SD, Santa Ynez subwatershed     O-5   Weekly 

Table 3.  Summary of compliance monitoring stations and observation sites in Santa Monica Bay with 
monitoring frequency and corresponding MS4 and/or SMBBB TMDL station identification (sampling by 
EMD).  
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Because of spatial, logistical, and time constraints, simultaneous sample collection (within a 3 – 
4 hour period) of SMB TMDL and MS4 stations are divided into northern stations, from SMB-1-
2 (El Pescador State Beach) to SMB-1-16 (Pena Creek); central stations, from SMB-1-17 (Tuna 
Canyon) to S9 (Mother’s Beach) in Marina Del Rey; and southern stations, S10 (SMB BC-1, 
Ballona Creek) to S18 (Malaga Cove) in Palos Verdes Estates.   
 
For FY2010-2011, 3,638 samples were collected for the MS4 and SMBBB TMDL Programs 
combined. 
 

Sample Analysis 
 
Total coliform (TC) and E. coli (EC) bacterial densities were determined by the chromogenic 
substrate method following Standard Methods section 9223 (APHA 1998), and enterococcus 
(ENT) densities were determined by Enterolert™, per manufacturer’s instructions. Fecal 
indicator bacterial analyses totaling 10,914 were performed during the 2010 – 2011 fiscal year. 
 
Visual field observations for shoreline stations were made along a 20-foot stretch of shoreline up 
and down coast of each station.  This area around each station was observed for the presence of 
materials of sewage and non-sewage origin, any unusual odors of sewage and non-sewage origin, 
plankton color, and the presence of flow and flow rate (visual rating only) from storm drains.  Storm 
drain flow data and Low-Flow-Diversion structures operation information is available upon request.  
Materials of sewage origin include plastic goods, rubber goods, and grease particles.  Non-sewage 
origin materials include ocean debris, seaweed, refuse, tar, and dead marine animals.  Station S8 
was used as the shoreline weather station for observations of air and water temperature, weather 
conditions, wind speed and direction, wave height, and sea conditions.   
 
Quality assurance and quality control procedures were conducted to confirm the validity of the 
analytical data collected. All areas impacting reported data were subjected to standard 
microbiological quality control procedures in accordance with Standard Methods (APHA 1998). 
These areas include sampling techniques, sample storage and holding time, facilities, personnel, 
equipment, supplies, media, and analytical test procedures.  Duplicate analyses also were performed 
on ten percent of all samples. When quality control results were not within acceptable limits, 
corrective action was taken. This quality assurance program helped ensure the production of 
uniformly high quality and defensible data. In addition, EMD participates annually in the 
performance evaluation program managed by the California State Department of Public Health 
(CSDPH) as part of its Environmental Laboratory Accreditation Program (ELAP); CSDPH 
biennially certifies EMD. 
 
 
Data Analysis 
 
The results obtained from microbiological samples do not generally follow a normal distribution. To 
compensate for a skewed distribution and to obtain a nearly normal distribution, data must be log-
normalized prior to analysis. Seasonal Geometric means are the best estimate of central tendency for 
log-normalized data and were calculated for each bacterial indicator group. Seasonal geometric 
means were calculated for all sampling sites and were categorized into summer-dry, winter-dry, and  
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wet-weather to examine the effects of runoff from storm drains on indicator bacterial 
concentrations.   
 
The geometric mean is defined in Webster's Dictionary as "the nth root of the product of n 
numbers."  Seasonal geometric mean values presented in Figures 3-5 were calculated by using all 
data from sampling events during each of summer dry, winter dry, and wet-weather periods.  The 
TMDL rolling 30-day geometric mean was calculated as the 30th root of the product of 30 
numbers (the most recent 30-day results).  For weekly sampling, the 30 numbers are obtained by 
assigning the weekly test result to the remaining days of the week. If more samples are tested 
within the same week, each test result superseded the previous result and was assigned to the 
remaining days of the week until the next sample was collected. A rolling 30-day geometric 
mean was calculated for each day, regardless of whether a weekly or daily schedule was 
selected. The rolling 30-day geometric-mean exceedance days are presented in Tables 4 and 6.     
 
The SMBBB TMDLs define wet weather as days with rain events of  0.1 inches of precipitation 
and the three days following the end of the rain event.  Rain data were obtained from the National 
Weather Service’s Downtown Los Angeles, University of Southern California (USC) records.   
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III. RESULTS 

 
Rainfall  
 
Rainfall recorded during Fiscal Year 2010-2011, totaling 20.19 inches, was 3.74 inches greater 
than the previous Fiscal Year 2009-2010, and 5.15 inches above the seasonal average (15.04 
inches) for the Los Angeles area. The majority of rainfall, approximately 18.27 inches, was 
recorded from December 2010 to March 2011, with December having the most rainfall, 10.23 
inches; more than two-thirds the seasonal average. February and March had second and third 
highest rainfall amounts, with 3.29 and 3.96 inches of rain, respectively.  No rain was recorded 
from June through September 2010 or in Apr 2011 (Figure 2). 
 

Monthly Rainfall FY 2010‐2011
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Figure 2.  Monthly rainfall at downtown Los Angeles, USC, June 2010 – May 2011. 
 
 
Compliance Stations 
 
Sample collection from Santa Monica Bay compliance monitoring stations is conducted year 
round to assess water quality and compliance to water quality standards.  Bacterial densities 
obtained from fiscal year 2010-2011 were computed and graphed for geometric mean values. 
Graphical representations of summer-dry, winter-dry, and wet-weather period geometric mean 
values are illustrated in Figures 3, 4, and 5. With the incorporation of sixteen SMBBB TMDL 
stations in this fiscal year report, in addition to the 18 historical SMB MS4 sites, variations and 
significant geometric mean observations are presented below.  
 
 
Summer-Dry Weather (April 1 to October 30) 
 
The highest geometric means overall, for indicator bacteria in the summer-dry weather period 
(Figure 3) were found at stations SMB-1-8 (Escondido Creek), SMB-1-10 (Soltice Creek), S1 
(Malibu Lagoon), SMB-1-12 (Marie Cyn), and S2 (Topanga Cyn). The highest (in descending  
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order) total coliform densities were recorded at stations S1, S10 (Ballona Creek), and SMB-1-12; 
and the highest E. coli densities at stations SMB-1-8, S16 (Redondo Pier) and S2, and 
enterococcus densities at stations SMB-1-10, 1-8, and SMB-1-12.  With the exception of total 
coliform densities at station S10, station S16, located in the southern section of the Bay, had 
higher fecal indicator geometric means compared to its neighboring southern Bay sites.  
However, station S16 is collected daily and has more data points, whereas the others are weekly 
monitored sites.  As in the findings of previous assessment reports, fecal indicator densities 
found at northern stations (sites north of Ballona Creek) were higher than densities found at sites 
south of the Creek. Also, bacterial densities during the summer-dry weather period were lower 
than densities in the winter-dry and wet-weather seasonal periods. 
 
 
Winter-Dry Weather (November 1 to March 30) 
 
The highest geometric means computed for winter-dry weather were found mostly among 
stations in the northern Bay as were those observed in the summer-dry weather.  Stations with 
the highest winter-dry geometric mean include, in descending order, stations S1 (Surfrider 
Beach, Malibu), SMB-2-2 (Castlerock SD), 1-10, 1-8, and O-1 (Figure 4).  Station S1 had the 
highest geometric mean for total coliform, E. coli, and enterococcus during winter-dry weather, 
followed by station 2-2, also for all three FIB.  While FIB densities at S16 were not as high as 
those found at sites with elevated counts in the northern Bay, as in the summer-dry period, S16 
had the highest densities of all the southern Bay sites. Remaining Santa Monica Bay compliance 
stations had relatively low geometric means in the winter-dry weather. Comparatively, winter-
dry geometric means were greater than summer-dry means over all indicators. 
 
 
Wet-Weather (Day of rain with 0.1 inches of rainfall plus three succeeding days) 
 
As expected, the wet-weather period registered higher geometric mean concentrations compared 
to both dry-weather periods. Geometric means computed for compliance stations during wet-
weather are graphically illustrated in Figure 5.  Stations S1, S6 and S4 were among the sites with 
the highest geometric means for all three indicators during wet weather.  Stations S10, S1, and 1-
12 were highest for total coliforms; Stations S6, S1, and S4 had the highest geometric means for 
E. coli; and, stations S6, S1, and S4 were sites with the highest enterococcus geometric means.  
Generally, higher geometric means observed in the wet-weather period appear more distributed 
among stations north of station S10, but as most sites are geographically located north of S10, it 
would be more reasonable to say that the majority of high densities were found north of 
Castlerock SD (2-1).  Remaining stations had relatively low geometric means during wet 
weather.   
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Figure 3. Summer-dry weather geometric means for indicator bacteria at compliance monitoring 
stations in Santa Monica Bay, FY 2010-2011. 
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Figure 4.  Winter-dry weather seasonal geometric means for indicator bacteria at compliance monitoring 
stations in Santa Monica Bay, FY 2010-2011. 
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Figure 5.  Wet-weather seasonal geometric means for indicator bacteria at compliance monitoring 
stations in Santa Monica Bay, FY 2010-2011. 
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Water Quality Standards Compliance 
 
The purpose of collecting shoreline samples and reporting bacterial densities is to determine 
compliance with the state bathing water standards and to assess water quality and the impact it 
may have on public health.  Los Angeles Basin Plan bacteriological objectives for REC-1 
designation, compliance percentage, for FY 2010-2011 Santa Monica Bay shoreline stations 
collected by CLA EMD were examined and evaluated (Tables 4 to 8).  
 
 
 
Summer-Dry Weather  
 
Of the 34 sites monitored during summer-dry weather, twenty-five (76.5 %) had one or more 
single-sample exceedances days (Table 4). For this period, this indicates that 76.5% of sites 
failed their waste load allocation (Table 2). Stations SMB1-8 (Escondido Crk), SMB1-12 (Marie 
Cyn), SMB MC-1 (Surfrider), SMB1-18 (Topanga Cyn), and S16 had the highest percent single-
sample exceedances days. Even with weekly sampling frequency, as opposed to daily, Escondido 
Crk and Marie Cyn are among those with higher percent exceedances (29% and 21%, 
respectively).  This suggests problematic sites.  Although stations SMB3-3 (S5) and BC-1 (S10) 
were not among the highest sites for percent exceedance days, they were among the sites with 
the higher number of single-sample exceedance days. Stations 1-8 and S2 also were locations 
with low percent compliance. All aforementioned sites also were among those with high 
geometric mean exceedances, in addition to O-1 (Point Dume) and 2-2 (Santa Ynez SD). The 
majority of the sites that exceeded this parameter are weekly monitored sites, which is to be 
expected. 
 
For sites with the higher exceedances, E. coli and enterococcus were the indicators most 
exceeded.  Station MC-1 had the highest total coliform and fecal coliform/E. coli exceedances 
and station 1-18 had the most exceedances for enterococcus.  Enterococcus was the indicator 
most exceeded at all sites.  
 
Twenty-four percent of all sites monitored (8 sites) had no exceedance days during this period; 
Stations SMB 1-2, 1-3, 1-6, 1-14, 1-17, 2-1, S9, 2-11, and S12 are all monitored weekly, 
although station 1-17 was accessible to collection only 10 out of a possible 28 sampling days for 
the summer-dry period. These sites were 100 % compliant for this period. 
 
MS4-only monitored sites were among those with the lowest number of exceedances and percent 
exceedance rates (Table 7). With the exception of station S3, all these sites are located in the 
southern Bay area. TMDL data assessment for stations S9 and S13 through S16 is not covered in 
this report as CLA conducts MS4 monitoring only for these sites. Data for these sites is assessed 
for the MS4 permit only and is not subject to the SMBBB TMDL rolling 30-day geometric mean 
or waste load allocations for the three weather periods. 
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Table 4.  Fiscal Year 2010-2011 Summer-Dry Weather Exceedances     
         
 Exceedances Per Indicator 

Station 

Total      
Sample 

Days 

Single-
Sample 

Exceedance 
Days 

Percent              
Single-Sample  

Exceedance Days Total1 E.coli2 Entero3 Ratio4  

Total 
Indicator 

Exceedances 

Rolling 30-
Day 

Geometric 
Mean  

Exceedance 
Days5 

1-2 28 0 0 0 0 0 0 0 0 
1-3 28 0 0 0 0 0 0 0 0 
O-1 27 3 11 1 1 3 1 6 95 
1-6 28 0 0 0 0 0 0 0 0 
1-8 28 8 29 1 5 7 5 18 67 
1-10 28 4 14 1 0 4 0 5 88 
1-12 28 6 21 1 3 6 1 11 95 
O-2 28 1 4 0 0 1 0 1 0 
S1 139 41 29 10 31 18 20 79 80 
1-13 28 2 7 0 0 2 0 2 33 
1-14 27 0 0 0 0 0 0 0 0 
1-16 27 1 4 0 0 1 0 1 0 
1-17 10 0 0 0 0 0 0 0 38 
S2 139 41 29 3 24 35 25 87 108 
2-1 28 0 0 0 0 0 0 0 0 
2-2 15 2 13 1 0 2 0 3 51 
S3 28 1 4 0 0 1 0 1 2 
S4 139 11 8 2 9 11 9 31 36 
S5 139 19 14 1 12 11 6 30 2 
S6 137 10 7 1 3 9 3 16 23 
S7 139 3 2 0 2 3 2 7 6 
3-6 28 1 4 0 1 1 0 2 6 
S8 28 4 14 0 1 4 1 6 0 
S9 139 9 0 0 3 8 2 13 0 
S10 137 16 11 7 3 8 4 22 67 
S11 28 1 4 0 0 1 0 1 20 
2-11 28 0 0 0 0 0 0 0 0 
S12 28 0 0 0 0 0 0 0 0 
S13 28 1 4 0 1 1 1 3 - 
S14 28 1 4 0 0 1 0 1 - 
S15 28 0 0 0 0 0 0 0 - 
S16 138 25 18 6 19 14 10 49 - 
S17 28 2 7 0 2 2 2 6 - 
S18 28 1 4 0 0 1 1 2 - 
1Total coliform limit is 10,000 MPN/100mL     
2E.coli limit is 400 MPN/100mL   
3Enterococcus limit is 104 MPN/100mL   
4Ratio of E.coli/Total coliform is greater than 0.1 when total coliform level is greater than 1,000 org./100mL   
5 The allowable exceedance days for the rolling 30-day geometric mean limit is zero (0) exceedance days    

 
 
 
Winter-Dry Weather 
 
The diversion of year-round dry-weather urban run off began in November 1, 2009. In the five-
month period of winter-dry weather from November 1, 2010 through March 31, 2011, stations 
MC-1 (S1), O-1, 1-18 (S2), 1-8, 2-2, 2-7 (S4), and S16 exceeded AB411 water quality standards 
more frequently than other stations.  However, as some sites, such as station 2-2, Santa Ynez SD 
(33% exceedance rate), were collected so infrequently (inaccessible 79 % of the time, collected 
only 3 days, with 1 exceedance day),  this can be a little misleading.  The other side to this would 
be the low or zero percent exceedance rate seen at Station 1-17 (Tuna Cyn); no exceedances for 
four of the days it was collected.  
 

RB-AR49995



15 
 

High seasonal geometric means detected at the stations with the higher means were previously 
observed in the summer-dry period and are observed for this period.  Total exceedances for the  
winter-dry monitoring period are summarized in Table 5. Station S1, a site associated with a 
lagoon, continued to have high exceedances into the winter months with 74% days exceeded, 
almost tripling the probability of exceeding compared to the summer-dry period.  This site was 
highest for all measured exceedances parameters, excluding the number of total coliform 
exceedances; Station S4 was the site with the highest total coliform exceedances.   
 
The indicator exceeded most at each station was, again, as in the summer-dry season, 
enterococcus. Sixty-two percent of all sites exceeded enterococcus, as compared to 41% for E. 
coli, 23% for total coliforms, and 38 % for the fecal/total ratio. Fifty-six percent of all sites 
passed waste load allocations for the winter-dry period (Table 2).  
 
Sites with highest compliance percentages (excluding 1-17 and 2-1) were stations 1-2, 1-16, and 
S14, S3, S8, S11, 2-11, S13, S14, S17, and S18. There were no winter-dry exceedances for these 
sites, therefore, no failure of waste load allocations.  
 
Table 5.  Fiscal Year 2010-2011 Winter-Dry Weather Exceedances     
         
 Exceedances Per Indicator 

Station 

Total      
Sample 

Days 

Single-
Sample 

Exceedance 
Days 

Percent              
Single-Sample  

Exceedance Days Total1 E.coli2 Entero3 Ratio4  

Total 
Indicator 

Exceedances 

Rolling 30-
Day 

Geometric 
Mean  

Exceedance 
Days5 

1-2 9 0 0 0 0 0 0 0 13 
1-3 9 1 11 0 1 0 0 1 25 
O-1 8 4 50 0 0 4 0 4 41 
1-6 10 1 10 0 0 1 0 1 0 
1-8 10 4 40 0 2 4 3 9 94 
1-10 9 1 11 0 1 1 1 3 120 
1-12 9 1 11 0 0 1 0 1 82 
O-2 9 2 22 0 0 1 0 1 23 
S1 61 45 74 2 27 39 28 96 140 
1-13 9 2 22 1 1 2 1 5 91 
1-14 9 1 11 0 0 1 0 1 36 
1-16 9 0 0 0 0 0 0 0 0 
1-17 4 0 0 0 0 0 0 0 0 
S2 62 27 44 0 13 25 15 53 116 
2-1 9 0 0 0 0 0 0 0 21 
2-2 3 1 33 1 1 1 1 4 92 
S3 9 0 0 0 0 0 0 0 26 
S4 62 19 31 5 16 19 15 55 90 
S5 62 14 23 0 7 10 1 18 73 
S6 62 13 21 3 8 13 7 31 50 
S7 62 5 8 1 1 5 1 8 5 
3-6 9 1 11 0 0 1 0 1 37 
S8 9 0 0 0 0 0 0 0 0 
S9 62 0 0 1 4 15 3 23 0 
S10 62 7 11 1 3 7 2 13 68 
S11 9 0 0 0 0 0 0 0 0 
2-11 9 0 0 0 0 0 0 0 7 
S12 9 2 22 0 0 2 0 2 0 
S13 9 0 0 0 0 0 0 0 - 
S14 9 2 22 0 0 0 0 0 - 
S15 9 1 11 0 0 1 0 1 - 
S16 62 19 31 0 11 13 8 32 - 
S17 9 0 0 0 0 0 0 0 - 
S18 9 0 0 0 0 0 0 0 - 
1Total coliform limit is 10,000 MPN/100mL     
2E.coli limit is 400 MPN/100mL   
3Enterococcus limit is 104 MPN/100mL   
4Ratio of E.coli/Total coliform is greater than 0.1 when total coliform level is greater than 1,000 org./100mL   
5 The allowable exceedance days for the rolling 30-day geometric mean limit is zero (0) exceedance days    
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Wet-Weather 
 
Increased rainfall for this fiscal year as compared to the previous fiscal cycle resulted in a higher 
number of rain-event days. As predicted and supported by previous reporting cycles, wet-
weather data revealed much higher bacterial densities compared to dry-weather data, which 
translated to a higher occurrence of bacterial exceedances. Only stations 1-8, S1, S2, and S16 
had more or an equivalent number of summer- or winter-dry weather exceedance days compared 
to wet-weather exceedance days. Total exceedance rates for the wet-weather monitoring period  
are summarized in Table 6.   
 
 

Table 6.  Fiscal Year 2010-2011 Wet-Weather Exceedances   
         
 Exceedances Per Indicator 
Station 

Total      
Sample 

Days 

Single-Sample 
Exceedance 

Days 

Percent               
Single-Sample  

Exceedance Days Total1 E.coli2 Entero3 Ratio4  
Total Indicator 
Exceedances 

1-2 16 2 13 0 0 2 0 2 
1-3 16 1 6 0 0 1 0 1 
O-1 14 6 43 1 1 6 0 5 
1-6 15 1 7 0 1 1 0 1 
1-8 13 4 31 1 1 4 0 3 
1-10 16 6 38 1 1 6 1 5 
1-12 15 8 53 4 2 7 1 7 
O-2 12 3 25 1 1 3 0 2 
S1 57 42 74 14 25 35 18 38 
1-13 16 5 31 2 2 5 0 5 
1-14 16 2 13 1 1 2 0 1 
1-16 16 2 13 0 0 2 0 2 
1-17 1 0 0 0 0 0 0 0 
S2 58 36 62 14 19 34 9 31 
2-1 16 3 19 0 0 3 1 2 
2-2 13 5 38 4 2 5 2 5 
S3 16 3 19 1 3 3 1 2 
S4 58 38 66 17 19 37 14 34 
S5 58 25 43 9 16 19 7 24 
S6 57 33 58 21 24 32 13 30 
S7 57 20 35 15 13 20 6 18 
3-6 16 8 50 3 2 8 3 8 
S8 16 6 38 2 1 5 2 5 
S9 58 25 43 9 9 19 6 - 
S10 58 25 43 23 16 30 7 30 
S11 16 4 25 1 1 3 0 3 
2-11 16 4 25 0 1 4 0 4 
S12 16 4 25 1 2 4 1 3 
S13 16 1 6 0 0 1 1 2 
S14 16 1 6 1 1 3 1 6 
S15 16 1 6 0 0 1 1 2 
S16 58 19 33 2 10 17 7 36 
S17 16 5 31 2 3 5 2 12 
S18 16 2 13 1 0 2 0 3 
1Total coliform limit is 10,000 MPN/100mL   
2E.coli limit is 400 MPN/100mL  
3Enterococcus limit is 104 MPN/100mL  
4Ratio of E.coli/Total coliform is greater than 0.1 when total coliform level is greater than 1,000 org./100mL  
5 The allowable exceedance days for the rolling 30-day geometric mean limit is zero (0) exceedance days   
 
 
Stations S1, S2, S4, S5, S6, S9, and S10 showed a significantly higher number of wet-weather 
exceedance days than other sites; all, excluding S9 (open beach) are associated with a storm 
drain. Stations S1, S4, and S2 had the highest percent exceedance days with 74%, 66% and 62%, 
respectively. Stations 1-2, 2-1, and 2-11 had no dry-weather exceedance days, neither for 
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summer nor winter, but exceedances for wet weather increased from 200 % to 400%, 
comparatively.  Generally, wet-weather data shows increasing bacterial indicator exceedances  
throughout the Bay; however, all stations had enterococcus exceedances occurring more 
frequently than any other indicator.  Station 1-17 was the only site with no exceedances; but, it 
was accessible to collection only one day during the entire period.  
 
Eight sites were below or equivalent to their waste load allocations: Stations 1-2, 1-3, 1-6, O-2, 
1-14, 1-16, 2-1, and S3. 
 
 

Table 7.  Percent compliance per Station, FY 2010-2011.             

  Summer -Dry Weather   Winter-Dry Weather   Wet Weather 

Stations Total1 E.coli2 Entero3 Ratio4    Total1 E.coli2 Entero3 Ratio4   Total1 E.coli2 Entero3 Ratio4 

1-2 100 100 100 100  100 100 100 100  100 100 88 100 
1-3 100 100 100 100  100 89 100 100  100 100 94 100 
O-1 96 96 89 96  100 100 50 100  93 93 57 100 
1-6 100 100 100 100  100 100 89 100  100 93 93 100 
1-8 96 82 75 82  100 80 60 70  92 92 69 100 
1-10 96 100 86 100  100 89 89 89  94 94 63 94 
1-12 96 89 79 96  100 100 89 100  73 87 53 93 
O-2 100 100 96 100  100 100 89 100  92 92 75 100 
S01 93 78 87 86  97 56 36 54  75 56 39 68 
1-13 100 100 93 100  89 89 78 89  88 88 69 100 
1-14 100 100 100 100  100 100 89 100  94 94 88 100 
1-16 100 100 96 100  100 100 100 100  100 100 88 100 
1-17 100 100 100 100  100 100 100 100  100 100 100 100 
S02 98 83 75 82  100 79 60 76  76 67 41 84 
2-1 100 100 100 100  100 100 100 100  100 100 81 94 
2-2 93 100 87 100  67 67 67 67  69 85 62 85 
S03 100 100 96 100  100 100 100 100  94 81 81 94 
S04 99 94 92 94  92 74 69 76  71 67 36 76 
S05 99 91 92 96  100 89 84 98  84 72 67 88 
S06 99 98 93 98  95 87 79 89  63 58 45 77 
S07 100 99 98 99  98 98 92 98  74 77 66 89 
3-6 100 96 96 96  100 100 89 100  81 87 50 81 
S08 100 96 86 96  100 100 100 100  88 94 69 88 
S09 100 98 94 99  98 94 76 95  84 84 67 90 
S10 95 98 94 97  98 95 89 97  60 72 48 88 
S11 100 100 96 100  100 100 100 100  94 94 81 100 
2-11 100 100 100 100  100 100 100 100  100 94 75 100 
S12 100 100 100 100  100 100 78 100  94 88 75 94 
S13 100 96 96 96  100 100 100 100  100 100 94 94 
S14 100 100 96 100  100 100 100 100  94 94 81 94 
S15 100 100 100 100  100 100 89 100  100 100 94 94 
S16 96 86 90 93  100 82 79 87  97 83 71 88 
S17 100 93 93 93  100 100 100 100  88 81 69 88 
S18 100 100 96 96  100 100 100 100  94 100 88 88 
                              
1Total coliform limit is 10,000 MPN/mL            
2E.coli limit is 400 MPN/mL             
3Enterococcus limit is 104 MPN/mL            
4Ratio of E.coli/Total coliform is greater than 0.1 when total coliform level is greater than 1,000 org./100mL    
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Field Observations  
 
Field observations were recorded for each sampling location and normally are rated using an 
EMD historical standard rating system, 1=low, 2=moderate, and 3=high.  Observations include 
the materials of sewage origin (MOSOs) or non-sewage origin, any unusual odors of sewage or 
non-sewage origin, and flow and flow rate (visual rating only) from storm drains, debris, seaweed, 
tar, and plankton, among others. 
 
 
 
Materials of Sewage Origin  
 
Observations of materials of sewage origin (MOSOs), such as plastic goods (tampon inserts), 
rubber goods (prophylactic rings), and grease particles were recorded during Fiscal Year 2010-
2011. There were no incidences of observed MOSOs in Santa Monica Bay for the entire fiscal 
year.   
 
 
 
Storm Drain Flows 
 
Non-point source pollution has been estimated to be the leading cause of water quality 
deterioration (EPA 2010).  Originating from inland, these pollutants are washed into creeks, 
streams, rivers, and storm drains, which eventually reach the ocean during heavy rains.  Storm 
drains are designed to receive urban and storm water runoff from paved streets, parking lots, 
sidewalks, and roofs. Urban and storm water runoff, carried to the Bay through the region's 
massive storm drain systems and few remaining streams, is a serious, year-round concern (Santa 
Monica Bay Restoration Commission 2008). Out of the 34 sampling stations at the Santa Monica 
Bay shoreline, 18 stations are associated with storm drain outfalls, 4 are located at a pier, 6 
stations are associated with creeks, 4 are open beach sites, and 2 sites are associated with a 
lagoon. 
 
A Summary of storm drain flow data obtained from CLA EMD Santa Monica Bay monitoring 
sites during FY 2010-2011 is presented in Table 8.  
 
 
 
Low-Flow Diversion Devices (LFDs): 
 
Thirteen SMB compliance stations and one observation site, O-5 monitored by CLA EMD are 
associated with low-flow diversion devices (LFDs). The cities of Los Angeles and Santa Monica 
and the County of Los Angeles operate a total of 23 LFDs along the Santa Monica Bay shoreline 
from Castle Rock to Dockweiler State Beach, which as of November 1, 2009 operate during 
year-round dry weather. These devices are installed at the major storm drain outfalls to prevent 
storm water runoff from reaching the Santa Monica Bay beach surf zones by diverting the flows 
to the sanitary sewer collection system for treatment at the Hyperion Wastewater Treatment 
Plant (Table 8).   
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Table 8.  Fiscal Year 2010-2011Storm Drain Flows MS4, SMB TMDL stations and observation sites, 

   Summer-Dry   Winter-Dry   Wet Weather  

Station Location 
LFD In 
Place % Flow Days 

Ave. 
Flow1  % Flow Days 

Ave. 
Flow1  % Flow Days 

Ave. 
Flow1 

1-2 Open Beach  ‐  - -  ‐  -  ‐  - 
1-3 Open Beach  ‐  - -  ‐  -  ‐  - 
O-1 Creek  No  100 2  100 2  100 2 
1-6 Creek  No  4 2  33 2  47 1 
1-8 Creek  No  50 2  100 2  69 2 
1-10 Creek  No  89 2  100 2  88 2 
1-12 Storm Drain  No  97 2  100 2  93 2 
O-2 Storm Drain  No  73 1  82 1  75 1 
S01 Lagoon  No  37 3  100 3  81 3 
1-13 Storm Drain  No  93 1  100 1  88 2 
1-14 Creek  No  33 2  67 2  44 2 
1-16 Creek  No  36 1  56 1  56 1 
1-17 Storm Drain  No  100 1  100 1  100 2 
S02 Lagoon  No  31 3  53 2  55 3 
2-1 Storm Drain  Yes  4 1  11 2  19 2 
2-2 Storm Drain  Yes  100 2  100 2  100 2 
S03 Storm Drain  Yes  28 1  22 1  31 2 
S04 Storm 

Drain
2 

Yes  6 2  26 2  50 3 

S05 Pier  Yes  0 0  0 0  19 2 
S06 Storm Drain  Yes  3 2  16 3  61 2 
S07 Storm Drain  Yes  0 0  2 3  25 2 
3-6 Storm Drain  Yes  3 2  0 0  25 3 
S08 Storm 

Drain
2 

Yes  0 0  0 0  0 0 

S09 Open Beach  ‐  - -  - -  - - 
S10 Storm Drain  No  100 3  100 3  91 3 
S11 Storm Drain  Yes  0 0  0 0  0 0 
2-11 Storm Drain  Yes  0 0  0 0  0 0 
S12 Storm 

Drain
2 

Yes  14 2  0 0  0 0 

S13 Storm Drain  No  0 0  0 0  0 0 
S14 Pier  No  4 2  0 0  19 2 
S15 Pier  No  0 0  0 0  6 3 
S16 Pier  No  - -  - -  - - 
S17 Storm Drain  Yes  0 0  0 0  0 0 
S18 Open Beach  ‐  - -  - -  - - 
O-43 

Storm Drain  No  0 0  0 1  0 0 
O-53 

Storm Drain  Yes  9 1  0 1  63 1 
                     

1 Average Flow Rate: (0)= no flow (1)=low (2)=moderate 
(3)=heavy  

             

2 Low Flow Diversion (LFD) owned and operated by the City of Los 
Angeles 

           

3 Per CSMP, only dry‐weather storm drain flow data for observation sites.             
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IV. DISCUSSION 
 
Data presented herein, indicates Stations S1 (Surfrider Beach, Malibu), S2 (Topanga Canyon 
SD), 1-8 (Escondido Creek), and 1-12 (Marie Canyon) as the sites, overall, that are the most 
impacted by pollution and consequently, the most problematic. All are located at storm drains or 
a creek with consistent runoff (with visibly observed flow rates of 2 to 3).     
 
The geographic locations of stations at the mouths of storm drains and creeks predispose these 
locations to greater non-point source bacterial loading.  Station S1, by far the site with the 
poorest water quality, is located at Surfrider Beach at the outlet of the Malibu Creek watershed 
and is mainly affected by flows from Malibu Lagoon.  The watershed where this site is located 
covers a large area, approximately 105 square miles.  There is considerable local activity at this 
beach, and the lagoon serves as a habitat for numerous bird species, an added source of bacterial 
pollutants. Surfrider Beach previously has been identified as one of the most polluted beaches in 
Santa Monica Bay (CLA, EMD 2003).  Excluding wet weather, seasonal exceedance rates 
increased from twelve to twenty-five percent compared to the previous year. This site received a 
Grade F in the Heal the Bay Beach Report Card for 2010-2011 year as did station S2 at Topanga 
State Beach.   
 
Station S2 is located at the wave wash of Topanga Lagoon, which is created and fed by drainage 
from the Topanga Canyon Creek Watershed, the second largest watershed in the Santa Monica 
Mountains (CCA 2006).  The large numbers of birds that have been observed to congregate at 
the beach likely is a source of bacterial loading. Four of the ten most polluted California beaches 
are in Los Angeles County and Topanga State Beach is listed fourth.  A Source Identification 
Pilot Pro-gram (SIPP) is currently underway at this location, with researchers from Stanford 
University, UCSB, UCLA, U.S. EPA Office of Research and Development, and the Southern 
California Coastal Water Resource Project (SCCWRP). They are developing and implementing 
sanitary survey/source tracking protocols at 12 to 16 of California’s most polluted beaches, 
including Topanga (Heal the Bay, 2011). 
 

 Escondido Creek, station 1-8, is located at the wave wash of Escondido Creek, just east of 
Escondido State Beach and west of Malibu Cove Colony. It is one of many creeks that run from 
the hills above Malibu into Santa Monica Bay. Water quality issues have been a recurring 
problem at this location as Escondido State Beach has shown high levels of indicator bacteria. In 
2007, a microbial source tracking study was initiated at Escondido Creek in an effort to identify 
the source(s) of bacterial loading, assess the Creek’s contribution to bacterial contamination to 
the beach, and develop a bacteria source identification protocol for future bacteria source 
tracking projects.  The study was completed in 2010. Study found that enterococcus exceedances 
at Escondido Beach (adjacent to the Creek) appeared to have been resolved, as there were fewer 
beach postings during the project time period. Improvement in beach water quality may have 
been related to a decrease in rainfall and urban runoff flows, and public notification of ongoing 
efforts to reduce bacterial pollution. Work to track bacteria sources will resume pending any re-
occurrence of beach postings (SCCWRP 2010).  Peak bacterial indicator exceedances for three 
seasons indicate this site primarily exceeds in the winter season (an increase of 25 % from the 
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last reporting period); also observed in FY 2008-2009 (not reported) and FY2009-2010. The 
summer-dry and wet seasons, in comparison, had lower exceedance rates compared to winter- 
dry, however summer-dry exceedances rates also increased compared to the 2009-2010 period.  
At present, for July 2011, this location has an A grade on the Heal the Bay report card, but had 
numerous violations from March to July of this year.  

 
Station 1-12, Marie Canyon, is located in front of Marie Canyon storm drain on Puerco Beach, 
just downstream of a treatment facility.  The County of Los Angles has operated a UV filtration 
treatment facility near this site since October 2007, designed to filter and treat as much as 100 
gallons per minute of dry-weather runoff (LADPW 2007b). Los Angeles County’s LFD at Marie 
Canyon has no sewer line at this location. Instead the LFD works as a type of stormwater treat-
ment through filtration, with the cleansed flow returned to the storm drain. L.A. County is cur-
rently working to fix issues with the filtration system, including sediment diversions to limit in- 
efficient filtration, as well as increasing dry-weather pumping capacity. Routine maintenance 
plans, including removing material at the discharge location and ponding prevention in the larger 
outfall pipes (not the treated runoff pipe), might be the answer to improved water quality at this 
location (Heal the Bay 2011).   
 
Station S16 appears to be the site most impacted by pollutants in the southern Bay area.  It is 
adjacent to a heavily used pier, which is likely the most significant contributor to the high bacterial 
counts measured at this station. Redondo Beach Pier is populated with large restaurants, food 
concessions, restrooms, parking facilities and large local and tourist populace. This site is subject to 
bacterial contamination by way of the Pier and flows from an associated storm drain located under 
the Pier. Historically a problematic site with a high exceedance rate of the water quality objectives 
for fecal indicators, station S16 was included in a supplemental environmental project for the Los 
Angeles County Sanitation District's resolution agreement Order (R4-2006-040; Model Program for 
Bacterial Source Identification and Abatement Plan - Redondo Beach Pier Pilot Project). Results 
from the microbial source tracking project conducted from June 24 to August 8, 2008 to ascertain 
the source(s) of dry-weather bacterial exceedances at S16, indicate a human source was not likely 
the cause of bacterial exceedances.  Results also suggest that the storm drain and pond that forms 
under the pier are not contributors of bacterial loading and contamination at S16 during dry-weather 
periods.  Sources of dry-weather exceedances at Redondo Beach Pier could be persistence of FIB in 
the sand; physical parameters such as wind, wave, tide height, and kelp on the sand; and association 
with the pier (LACSD 2010).  This site stands out due to the very low bacterial densities and 
exceedances found at surrounding sites. 
 
One station that previously demonstrated notable water quality improvement was the Santa 
Monica Canyon storm drain site, station S4, located in Santa Monica State Beach.  Station S4 for 
the past 5 years was amongst the most highly polluted monitoring sites along the Santa Monica 
Bay shoreline. This location is often ponded during the dry-weather period. The stagnated pond 
water often becomes a habitat for birds and other beach wildlife, which ultimately becomes a 
potential source of bacteria. However, the City of Los Angeles and the County of Los Angeles 
Flood Control District have worked together to coordinate frequent draining of the pond before it 
could become a major source of pollution. For the 2010-2011 year, although there is a reduction 
in the number of indicator exceedances, station S4 is still showing some indication of pollutant 
impact, especially during dry-weather periods where likelihood of exceedances increased two-
fold from the previous year’s monitoring; it was the third highest site with the number of 
exceedances and sixth in rate of exceedances.   
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Santa Monica Pier (S5) houses several food concession stands, restrooms, and parking facilities, as 
well as a small marine aquarium, and attracts thousands of local visitors and tourists. This location 
was listed as one of the ten most polluted beaches in the state, for two consecutive years according 
to Heal the Bay’s 20th Annual Report Card (HTB 2010). Recent efforts by the City of Santa Monica 
to reduce elevated fecal bacterial levels near the pier included replacement of a faulty storm drain 
under the pier to reduce runoff flows onto the beach, upgrades to the pier storm drain runoff 
diversion system, and several measures to reduce excessive bird populations at the pier in an effort 
to mitigate bird feces as a contributing source of bacterial contamination (HTB 2010; CSM 2010a 
and 2010b).  These improvements were completed under the Santa Monica Pier improvement 
project, funded under Measure V. Measure V projects, approved by Santa Monica voters in 
2006, were intended to reduce storm water pollution and runoff from entering Santa Monica Bay. 
The project began in February 2009 and involved replacing the severely degraded storm drain 
underneath the Santa Monica Pier. The new storm drain was designed and constructed in a 
manner to reduce or eliminate ponding of runoff under the pier. Santa Monica also put in a new 
dry-weather runoff diversion to replace the previous faulty system using CBI funds. The city also 
installed netting under the pier to keep pigeons and other birds from nesting underneath the pier 
and adding their fecal bacteria to the already problematic water quality (HTB 2011). This netting 
was completed in February 2010. These improvements have resulted in a reduced number of 
exceedance days and rates of exceedance over all seasonal periods in comparison to the previous 
reporting year.  
 

 
 

V. CONCLUSION 
 

 
As assessment of SMB TMDL compliance-monitoring stations are incorporated in the CLA 
annual Santa Monica Bay Shoreline Monitoring MS4 Report, newly, identified problematic 
stations come to light. Sampled on a weekly basis, most of these stations had fewer AB411 water 
quality exceedances than stations collected daily (e.g., S1, S2 and S16); however, there were a 
few exceptions such as station 1-8 (Escondido Creek) for all seasonal periods, station O-1 (Point 
Dume) in winter-dry season, and station 1-12 (Marie Cyn) in summer-dry and wet seasons. Due 
to constant inaccessibility, one station in particular, station 1-17 (Tuna Canyon), should be re-
assessed as to the feasibility of inclusion in the monitoring program.  This site was proposed for 
replacement or deletion by EMD in a letter to the Regional Board in September 2009.  Station 1-
17 was inaccessible to sampling 72 percent of the time and for days the site was accessible, there 
were no exceedances. This site is inaccessible to CLAEMD sample collectors during high tide 
events, where bacterial densities may be higher than those days when it is accessible (low tide).  
Although Tuna Canyon does not discharge onto a public beach, it was included in the SMB 
TMDLs to fulfill the requirement of having at least one compliance location in every coastal 
watershed (CSMP 2004). Unfortunately, as it is accessible to private beach individuals during 
high tide and bacterial densities are unknown for these periods, health risks also remain 
unknown. As is, it is not possible to get a true or better picture of water quality in this area and 
sampling efforts are wasted.  The removal or replacement of this site was not approved by the 
Board. 
 
Geometric mean densities during 2010-2011 dry-weather periods (summer and winter combined) 
were either equivalent to or greater than geometric mean densities of 2009-2010 dry-weather 
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periods, all three indicators compared. Higher geometric mean values coincide with the overall 
increase in the number of exceedance days.  This is the second annual report to include 
assessment of CLAEMD MS4 and SMB TMDL monitored sites; therefore, comparison to past 
data is minimal except for those sites that are historically collected as MS4 only. Some of these 
sites (S3, S11-S15, S17, and S18) are collected weekly, rather than daily, because of the overall 
good water quality that has been seen consistently throughout the monitoring years. With 
improvements to the Santa Monica Pier, total bacterial exceedances at S5 have decreased 
substantially;   200 exceedances in 2006-2007, 199 in 2007-2008, 168 in 2008-2009, 101 in 
2009-2010 to 48 exceedances in 2010-2011, representing a 76 % decrease. Station S4 (Santa 
Monica SD) has seen a reduction in overall total indicator bacterial exceedances in dry weather 
from 179 exceedances in 2006-2007, 38 in 2009-2010, to 86 for the current year. Dry-weather 
flows from drains at station S4 are diverted to the HTP for treatment by route of the City’s 
Coastal Interceptor Sewer.  These diversions are designed to divert water and to help reduce 
beach closures by eliminating bacterial load to the beach area from dry-weather runoff (e.g., 
irrigation returns, car washing, street cleaning, etc.).   
  
The Santa Monica Bay Beaches Bacteria TMDL compliance deadline for the winter-dry period 
became effective on July 15, 2009. The allowable exceedance days during winter-dry period 
(November 1 – March 31) is one day for shoreline monitoring stations that are monitored on a 
weekly basis and three days for those with daily monitoring. The City of Los Angeles’ 
compliance approach was to expand the operation of Low-Flow Diversions (LFDs) from the 
previously implemented summer-dry period (April 1 – October 31) to year-round diversion, 
excluding wet-weather events. Thus, as of November 1, 2009, the City, as well as the County of 
Los Angeles and the City of Santa Monica, began year-round operation of their LFDs. There are 
a total of 23 LFDs installed at major storm drain outfalls along the Santa Monica Bay shoreline 
within the Jurisdictional groups 2 and 3, from Parker Mesa at Castle Rock to Dockweiler 
subwatershed; eight of the LFDs are owned and operated by the City of Los Angeles (Figure 6). 
Water quality within Santa Monica Bay has shown improvement in recent years due to these 
Low-Flow Diversion Programs, the City of Santa Monica’s Urban Runoff Recycling Facility 
(SMURRF), and the efforts of other municipalities within the watershed in implementing several 
best management practices (BMPs).  The City is still in the process of upgrading its LFDs to 
increase reliability and capacity in order to improve management of year-round dry-weather flow 
diversion. 
 
While effective for dry weather flow, low flow diversions are not necessarily a viable option for 
flows from storm water runoff. Most LFDs do not have the capacity to handle large volumes of 
runoff that contain greater amounts of pollutants during wet weather (Santa Monica Bay 
Restoration Commission 2010), and, unfortunately,  the high pollutant load of wet-weather flow 
has the capacity to effect beaches that routinely have good water quality. Either the capacity of 
flow devices must be increased to handle year round flow, including wet-weather flows, or storm 
drain flows and run off to recreational waters must be reduced.  
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Figure 6.  Low-Flow Diversions (LFDs) devices operated by City of Los Angeles, County of 
Los Angeles and the City of Santa Monica along the Santa Monica Bay shoreline from Parker 
Mesa at Castle Rock to Dockweiler subwatershed.  
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APPENDIX F  COSTS 

F-1 

  No. of 
Sites 

No. of 
Events Capital Sampling 

Labor 
Station 

Maintenance Laboratory TOTAL 

Mass 
Emission 7 17 $          2,264 $      117,142  $       178,408.45 $       172,969 $       470,784 

Water 
Column 
Toxicity 

7 4 $            464 $        50,219  $         41,978.46 $         40,699 $       133,360 

Tributary 
Watershed 6 9 $            322 $      122,052  $         94,451.53 $         91,572 $       308,397 

TOTAL 
2010-2011 20 30 $          3,995 $        89,336  $           314,838 $       305,239 $       713,409 

 
 
 

RB-AR50008



Appendix G ‐ Contacts
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(626) 458‐4311

Rainfall Data Rodney Brown
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Gerald McGowen City of Los 

Angeles

(310) 648‐5611

Santa Monica Urban 

Runoff Recycling 

Facility (SMURRF) 

Analytical Data

Gary Welling 

Joe Petchuk

City of Santa 
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(310) 458‐8235

(310) 458‐8235 

ext 6

Trash Compliance 

Reports

Giles Coon L.A. Co. Dept 

Public Works

(626) 458‐7141

Water Quality Data, 
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Trend Analysis, 

Correlation Study

Raymond To L.A. Co. Dept 

Public Works

(626) 458‐7123

This report is also posted on the Internet within the “2010‐2011 Monitoring Re

http://dpw.lacounty.gov/wmd/NPDES/report_directory.cfm 
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E‐MAIL 
heldin@dpw.lacounty.gov 

alipana@dpw.lacounty.gov

agoting@dpw.lacounty.gov

edescoba@dpw.lacounty.gov

amonterrosa@dpw.lacounty.gov

fgonzal@dpw.lacounty.gov 

gowu@dpw.lacounty.gov

tmarino@dpw.lacounty.gov

rbrown@dpw.lacounty.gov

schang@dpw.lacounty.gov

gerald.mcgowen@lacity.org

gary.welling@smgov.net

Joe.Petchuk@smgov.net

gcoon@dpw.lacounty.gov

rto@dpw.lacounty.gov
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EXECUTIVE SUMMARY 
 
Background 
Weston Solutions, Inc.  (WESTON®) was contracted by the Los Angeles County Flood Control 
District (LACFCD) to perform biological assessments (bioassessments) of various freshwater 
streams in Los Angeles County (County) (Bioassessment Program).  The Bioassessment 
Program is required for National Pollutant Discharge Elimination System (NPDES) Municipal 
Separate Storm Sewer System (MS4) Permit compliance, under the enforcment of the Los 
Angeles Regional Water Quality Control Board (RWQCB).  The goals of this program are to 
assess biological integrity and to detect biological trends and responses to pollution in receiving 
waters throughout the County.  To achieve these goals, the program focuses on the sampling and 
analysis of freshwater stream benthic macroinvertebrates (BMI).  The program was initiated in 
October 2003, and monitoring surveys have been conducted once per year since that time, for a 
total of eight surveys to date.  Surveys were conducted in October 2003, October 2004, October 
2005, July (San Gabriel River Watershed only) and October 2006, June (San Gabriel River 
Watershed only) and October 2007, November 2008, June 2009, and June through July 2010. 
 
In 2010, the Bioassessment Program incorporated three collaborative monitoring programs in 
addition to the basic NPDES Program.  These three programs included the San Gabriel River 
Regional Monitoring Program (SGRRMP), the Los Angeles River Watershed-Wide Monitoring 
Program (LARWMP), and the Stormwater Monitoring Coalition (SMC) Regional Watershed 
Monitoring Program (SMC Program). 
 
Study Area and Monitoring Sites 
The study area consisted of 18 stream monitoring sites within the five primary watersheds of the 
County.  The watersheds and number of sites sampled in each were as follows: 

 San Gabriel River Watershed:  four sites. 
 Los Angeles River Watershed:  six sites. 
 Dominguez Channel Watershed:  one site. 
 Santa Monica Bay Watershed (SMBW), including Malibu Creek Watershed and Ballona 

Creek Watershed:  four sites. 
 Santa Clara River Watershed:  three sites. 
 

From July 6, 2010 to July 15, 2010, 17 sites were sampled.  All of the sites originally identified 
in the Scope of Work (SOW) were acceptable for samping.  One site, SMC09564 in the Santa 
Clara River Watershed, was within 300 meters of a targeted site, VA-RD, which is sampled 
annually by the Los Angeles County Sanitation District (LACSD).  This site was sampled on 
June 1, 2010, which was within the SMC sampling period, and taxonomic data from that 
program was provided to LACFCD for inclusion in the Final Report.  Three of the monitoring 
reaches (SGUT-501–San Gabriel River, SGUT-504–San Gabriel River, and 6–Arroyo Seco) 
were considered reference sites since they had minimal upstream urban development and runoff, 
and were located in un-altered channels.  Five of the other sites were located in concrete-lined 
channels.  These included sites LALT500–Rio Hondo, LALT501–Arroyo Seco, LALT503–
Tujunga Wash, 19–Dominguez Channel, and SMC03944–Cheseboro Canyon Channel.  Due to 
active channel reconstruction at the time of sampling, LALT501 was sampled approximately 0.8 
miles upstream from its usual location, at a similarly characterized site.  All nine remaining sites 
were in unlined channels. 
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Methodology 
Field sampling followed the standard protocols described in the Surface Water Ambient 
Monitoring Program (SWAMP) physical habitat assessment protocol (Ode, 2007).  Organisms 
were identified to standard taxonomic Level II effort as specified in the Southwest Association of 

Freshwater Invertebrate Taxonomists (SAFIT) List of Freshwater Invertebrate Taxa.  Data 
analysis included the calculation of standard community-based metric values and a Southern 
California Index of Biotic Integrity (IBI) (Ode et al., 2005).  In addition to the SWAMP physical 
habitat assessment, the California Rapid Assessment Method (CRAM) for riverine wetlands was 
intiated in 2009.  Additional analyses included a comparison of concrete-lined channels to 
unlined channels, comparison of IBI scores to site elevations, comparison of CRAM scores to 
IBI scores (2009 and some 2010 data), and Bray–Curtis-based cluster analysis of taxa and 
monitoring sites.  With the exception of the CRAM-IBI relationship, these analyses were 
performed for both the 2010 data and for the 2003 to 2010 data, separately.   
 
Findings 
Taxonomic evaluation of the 2010 samples yielded 130 different taxa from 13,166 individual 
organisms.  Ostracods (seed shrimp) were the most abundant organisms collected throughout the 
County.  The majority of organisms collected from the monitoring sites were moderately or 
highly tolerant to stream impairments.  Fourteen of the 18 sites were dominated by organisms in 
the collector feeding groups (collector–gatherers and collector–filterers), which typically become 
more abundant in response to water quality impairment.   
 
The IBI score of a monitoring reach is considered the strongest analytical tool for rating overall 
benthic community quality.  The score is in points on a 0–70 scale, where higher scores indicate 
higher-quality BMI communities.  Sites rated Poor or Very Poor have an IBI score of 26 or lower 
and are considered impaired (i.e., 26 is the impairment threshold).  The IBI scores for the 2010 
study ranged from 0 to 56, out of the possible 70 points (Table ES-1), and the ratings for quality 
of BMI communities ranged from Very Poor to Very Good.  The monitoring reaches located in 
highly modified, concrete-lined channels had Poor and Very Poor IBI ratings.  Analysis of 
individual metrics as well as total IBI scores showed that monitoring sites located in the lower-
elevation, urban watershed areas had lower-quality benthic communities than sites located in the 
middle to upper and natural reaches of the watersheds.  A correlation analysis of elevation and 
IBI scores indicated a positive and significant correlation countywide.  When individual 
watersheds were considered, the San Gabriel River Watershed and Los Angeles River Watershed 
had a positive and significant correlation between elevation and IBI scores, whereas the Santa 
Monica Bay and Santa Clara River Watersheds had a negative but insignificant correlation (i.e., 
IBI scores were somewhat lower in the upper watershed).  Analysis of the IBI scores for the 
eight survey years through 2010 did not indicate any substantial trend through time toward 
degradation or improvement at any of the sites. 
 
An analysis of the benthic community quality in concrete-lined sites versus unlined sites for all 
watersheds in 2010 indicated a statistically significant difference in IBI scores between sites 
located in the lower watershed areas based on channel type.  When reference sites were added to 
the analysis, the difference in IBI scores between concrete-lined sites and unlined sites was 
greater.  When considering all survey years, the difference between concrete-lined sites and 
unlined sites was also statistically significant, whether reference sites were included in the 
analysis or not.  Linear regression analysis between CRAM scores for physical habitat quality 
and IBI scores for 2009 and 2010 data combined had an R2 of 0.546, indicating a significant 
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relationship between the two.  Using 2009 data only, this analysis showed a somewhat stronger 
relationship, with an R2 of 0.577.   
 
Conclusion 
Stream bioassessment monitoring of the watersheds of the County has been conducted for eight 
consecutive years beginning October 2003, at a total of 49 different sites.  Monitoring sites 
located in highly urbanized areas of the watersheds have consistently had BMI communities that 
were considered impaired based on the Southern California IBI.  Reference monitoring site BMI 
communities have been rated unimpaired for the duration of the study with the exception of 6–
Arroyo Seco, which was rated impaired in the 2010 survey.  Sampling and analysis methodology 
has been altered somewhat in the standard protocols, but overall results have been relatively 
consistent for all of the monitoring sites, and no results have shown any significant trend for 
increasing or decreasing biotic integrity.  Correlations between IBI scores and channel type (i.e., 
concrete-lined versus unlined), elevation, and CRAM habitat scores indicated that all three 
factors are significantly related to IBI scores when all areas of a watershed are considered.  
These relationships were also confirmed by two-way cluster analysis of sites and their 
corresponding taxa.   
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Table ES-1.  Index of Biotic Integrity Scoring for 2010 

Receiving Waterbody Site Code IBI Score  
(0–70 scale) IBI Rating 

San Gabriel River Watershed 

San Gabriel River SGUT-501  56 Very Good 

San Gabriel River  SGUT-504  50 Good 

San Gabriel River  SGUT-505  29 Fair 

Walnut Channel  5, SGLT-506  0 Very Poor 

Los Angeles River Watershed 

Arroyo Seco  6 23 Poor 

Arroyo Seco 7 22 Poor 

Rio Hondo  LALT500  13 Very Poor 

Arroyo Seco  LALT501  19 Poor 

Compton Creek  8, LALT502   6 Very Poor 

Tujunga Wash  LALT503 18 Poor 

Dominguez Channel Watershed 

Dominguez Channel 19 7 Very Poor 

Santa Monica Bay Watershed 

Rustic Canyon Creek SMC02548 51 Good 

Cheseboro Canyon Channel SMC03944  7 Very Poor 

Malibu Creek SMC02152  17 Poor 

Medea Creek SMC04264  14 Poor 

Santa Clara River Watershed 

Santa Clara River  SMC01676  28 Fair 

Santa Clara River  SMC01372, SMC01372  
Dup 31/ 23 Fair/ Poor 

Santa Clara River   SMC09564 
(LACSD Site VA-RD)  17 Poor 

 
SGUT = San Gabriel River Upper watershed Targeted site 
SGLT = San Gabriel River Lower watershed Targeted site 
SGLR = San Gabriel River Lower watershed Random site 
SGMR = San Gabriel River Mid-watershed Random site 
LALT = Los Angeles River Lower watershed Tributary site 
SMC = SMC random site 
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1.0 INTRODUCTION 
 
Weston Solutions, Inc.  (WESTON®) was contracted by the Los Angeles County Flood Control 
District (LACFCD) to perform biological assessments (bioassessments) of various freshwater 
streams in five Los Angeles County (County) watersheds (Bioassessment Program).  The 
Bioassessment Program is required for National Pollutant Discharge Elimination System 
(NPDES) Permit compliance as enforced by the Los Angeles RWQCB (i.e., Region 4).  The 
goals of the program are to assess biological integrity and to detect possible biological trends and 
responses to pollution in receiving waters throughout the County.  Sampling and analysis 
followed the protocols described in the Surface Water Ambient Monitoring Program (SWAMP) 
physical habitat assessment protocol (Ode, 2007) and also incorporated the Stormwater 
Monitoring Coalition (SMC) Regional Monitoring of Southern California‘s Coastal Watersheds 
workplan (SCCWRP, 2007).  The County program was initiated in October 2003, and 
monitoring surveys have been conducted once per year since that time.  In 2010, the 
Bioassessment Program incorporated three monitoring programs in addition to the NPDES 
Program.  These included the San Gabriel River Regional Monitoring Program (SGRRMP), Los 
Angeles River Watershed-Wide Monitoring Program (LARWMP), and SMC Regional 
Watershed Monitoring Program (SMC Program). 
 
The Bioassessment Program includes the collection and identification of stream benthic 
macroinvertebrates (BMI) and also assesses the quality and condition of the in-stream physical 
habitats and adjacent riparian zones.  Using species-specific tolerance values (TVs) and 
community composition, numerical biometric indices are calculated that determine the 
ecological health of streams.  Over time, this information may be used to identify ecological 
trends and aid analyses of the appropriateness of water quality management programs (Yoder 
and Rankin, 1998).   
 
Invertebrates reside in streams for periods ranging from one month to several years and have 
varying sensitivities to physical, biological, and chemical disturbances in the stream.  By 
assessing the invertebrate community structure of a stream, a realistic, long-term measure of 
stream habitat health and ecological response is obtained.  This information may complement 
monitoring programs that test water quality parameters, which provide a measure of habitat 
conditions only at the moment sampling occurs.  The addition of bioassessment to chemical, 
bacterial, and toxicological approaches to watershed monitoring programs gives a 
comprehensive indication of water quality and the effects of ecological impacts. 
 
This report presents the results of stream bioassessment surveys from 18 monitoring sites in the 
Los Angeles Basin, conducted from June 1, 2010 to July 15, 2010, as well as analyses of 
historical data.  No significant rain events occurred during the sampling period or during the 
previous month.  A taxonomic list of all identified BMIs, biological metric and Index of Biotic 
Integrity (IBI) calculations, physical habitat information, and a discussion and analysis of the 
results are included in this report.   
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2.0 STUDY AREA OVERVIEW 
 
The monitoring sites assessed in this study were located in five major watersheds throughout the 
County.  These included the San Gabriel River Watershed, Los Angeles River Watershed, Santa 
Monica Bay Watershed (including the Ballona Creek Watershed and the Malibu Creek 
Watershed), Dominguez Channel Watershed, and Santa Clara River Watershed.  The monitoring 
reaches are described in Table 1, along with the rationale for monitoring each site.  Figure 1 is a 
map of the monitoring site locations.   
 
Five of the monitoring sites were located in concrete-lined channels: LALT500–Rio Hondo, 
LALT501–Arroyo Seco, LALT503–Tujunga Wash, 19–Dominguez Channel, and SMC03944–
Cheseboro Canyon Channel.  Due to active channel reconstruction at LALT501 at the time of 
sampling, the site was relocated approximately 0.8 miles upstream with an increase of 55 ft 
elevation, at a similarly characterized site.  Three of the soft bottomed (unlined) monitoring sites 
were considered reference sites with minimal upstream urban development: SGUT-501–San 
Gabriel River, SGUT-504–San Gabriel River, and 6–Arroyo Seco.  One unlined channel site for 
the SMC program, SMC09564, was located within 300 meters of an annually sampled site of 
LACSD (VA-RD), so data generated from VA-RD were applied to SMC09564.  All nine 
remaining sites were in unlined channels.   
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Table 1.   Los Angeles County Flood Control District  

Stream Bioassessment Monitoring Stations, 2010 
 

Site 

Targeted 
(T) or 

Random 
(R) SMC 

Site 

Receiving 
Waterbody 

Location, 
 Date Sampled Coordinates Justification 

Elevation      
(feet 

above sea 
level) 

San Gabriel River Watershed: four sites 

SGUT-501 T 
San Gabriel 

River 
Unlined 
Channel 

San Gabriel River 
upstream of the 

confluence with Bear 
Creek, 

7/7/2010 

N 34.24067º 
W -117.88215º 

Upstream reference site, 
targeted/fixed site for 

SGRRMP 
1,620 

SGUT-504 T 
San Gabriel 

River 
Unlined 
Channel 

Upper San Gabriel 
River near East Fork 

Road, 
7/7/2010 

N 34.23652º 
W -117.81664º 

Upstream reference site, 
targeted/fixed site for 

SGRRMP 
1,512 

SGUT-505 T 
San Gabriel 

River 
Unlined 
Channel 

Upper San Gabriel 
River below Morris 

Reservoir,  
7/8/2010 

N 34.17133º 
W -117.88762º 

Targeted/fixed site for 
SGRRMP 898 

5, 
 SGLT-506 T 

Walnut 
Creek  

Unlined 
Channel 

Walnut Channel 
upstream of San 

Gabriel River,  
7/6/2010 

N 34.06180º 
W -117.99314º 

Targeted/fixed site for 
SGRRMP 298 

Los Angeles River Watershed: six sites 

6 T 
Arroyo 
Seco 

Unlined 
Channel 

Upstream of Arroyo 
Seco Spreading 

Grounds, 
7/8/2010  

N 34.20327º 
W -118.16647º 

Upstream reference site 
with minimal impact from 

residential land use 
1,118 

7 T 
Arroyo 
Seco 

Unlined 
Channel 

Arroyo Seco 
downstream from 

Interstate 134,  
7/6/2010 

N 34.144963º 
W -118.165102º 

Assess impacts of 
residential land use 725 

LALT500 T 
Rio Hondo 

Lined 
Channel 

Rio Hondo at Los 
Angeles River, 

7/15/2010 
N 33.93555º 

W -118.17200º 
Offset site for the 

LARWMP 82 

LALT501 T 
Arroyo 

Seco Lined 
Channel 

Arroyo Seco at Los 
Angeles River, 

7/15/2010 
N 34.08677º 

W -118.21076º 
Offset site for the 

LARWMP 350 

8,  
LALT502 T 

Compton 
Creek 

Unlined 
Channel 

Compton Creek 
upstream of the 

confluence with the 
Los Angeles River, 

7/15/2010 

N 33.84622º 
W -118.20922º 

Offset site for the 
LARWMP 22 

LALT503 T 
Tujunga 

Wash Lined 
Channel 

Tujunga Wash at Los 
Angeles River, 

7/15/2010 
N 34.14691º 

W -118.38932º 
Offset site for the 

LARWMP 578 

Dominguez Channel Watershed:  one site 

19 T 
Dominguez 

Channel 
Lined 

Channel 

Dominguez Channel 
upstream of Vermont 

Avenue,  
7/10/2010 

N 33.87111º 
W -118.29683º 

Assess impacts from 
upper Dominguez 

Channel Watershed 
8 

Santa Monica Bay Watershed:  four sites 

SMC02548 R 

Rustic 
Canyon 
Creek 

Unlined 
Channel 

Rustic Canyon Creek, 
parallel to Rustic 
Canyon Road,  

7/9/2010 

N 34.06379º 
W -118.50764º 

Random site for the SMC 
Regional Monitoring 

Program 
415 

SMC03944 R 

Cheseboro 
Canyon 
Channel 

Lined 
Channel 

Cheseboro Canyon 
Channel, northeast of 

the intersection of 
Vejar Drive and 
Agoura Road,  

7/12/2010 

N 34.14271º 
W -118.75016º 

Random site for the SMC 
Regional Monitoring 

Program 
860 

RB-AR50025



STREAM BIOASSESSMENT April 2011 

 

Weston Solutions, Inc. 4 

 

Table 1.   Los Angeles County Flood Control District  
Stream Bioassessment Monitoring Stations, 2010 

 

Site 

Targeted 
(T) or 

Random 
(R) SMC 

Site 

Receiving 
Waterbody 

Location, 
 Date Sampled Coordinates Justification 

Elevation      
(feet 

above sea 
level) 

SMC02152 R 
Malibu 
Creek 

Unlined 
Channel 

Malibu Creek, in 
Malibu Creek State 

Park, just upstream of 
the confluence with 
Las Virgenes Creek  

7/14/2010 

N 34.09801º 
W -118.72171º 

Random site for the SMC 
Regional Monitoring 

Program 
500 

SMC04264 R 
Medea 
Creek 

Unlined 
Channel 

Medea Creek, south 
of Kanaan Road and 
Silver Creek Road,  

7/9/2010 

N 34.13010º 
W -118.75365º 

Random site for the SMC 
Regional Monitoring 

Program 
775 

Santa Clara River Watershed:  three sites 

SMC01676 R 
Santa Clara 

River 
Unlined 
Channel 

Santa Clara River, 1/3 
mile upstream of Long 

Canyon Road,  
7/13/2010   

N 34.41932º 
W -118.62961º 

Random site for the SMC 
Regional Monitoring 

Program 
935 

SMC01372 R 
Santa Clara 

River 
Unlined 
Channel 

Santa Clara River, 
south of Henry Mayo 

Drive, between 
Commerce Center 
Drive and The Old 

Road,  
7/13/2010  

N 34.43437º 
W -118.61386º 

Random site for the SMC 
Regional Monitoring 

Program 
980 

SMC09564 
(LACSD 

Site  
VA-RD) 

R 
Santa Clara 

River 
Unlined 
Channel 

Santa Clara River, 
downstream of The 

Old Road Bridge and 
the LACSD treatment 

plant, 7/12/2010  
(sampled by LACSD,  

6/1/2010) 

N 34.43220º 
W -118.59397º 
(Site VA-RD:  
N 34.43299 º 

W -118.59435) 

Random site for the SMC 
Regional Monitoring 

Program 
1015 

 
SGUT = San Gabriel River Upper watershed Targeted site 
SGLT = San Gabriel River Lower watershed Targeted site 
SGLR = San Gabriel River Lower watershed Random site 
SGMR = San Gabriel River Mid-watershed Random site 
LALT = Los Angeles River Lower watershed Tributary site 
SMC = SMC random site 
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3.0 METHODS 
 
A general description of the methods incorporated in the sampling program is presented below.  
WESTON personnel followed the protocols of the SWAMP physical habitat assessment 
procedure (Ode, 2007), the SMC regional bioassessment workplan (SCCWRP, 2007), and 
Quality Assurance Project Plan (QAPP) (SCCWRP, 2009).  The California Rapid Assessment 
Method (CRAM) for riverine wetlands (Collins et al.  2008) was also performed.  These 
documents may be referenced for more detailed procedural information.   
 
The sampling and analysis for the 2010 survey was performed using the same protocols as in the 
2009 survey.  Throughout the history of the program, there have been varying levels of effort 
concerning the in-stream sampling area and the number of organisms processed for each site.  
These variances have been dictated by changes in the standard protocols and were not at the 
discretion of the LACFCD or its consultants.  Sample area size has varied from 9 ft2 to 18 ft2 and 
was 11 ft2 in 2009 and 2010.  The sampling strategy within the sites has changed from targeted 
riffle sampling to a reachwide sampling technique where collections were made at evenly spaced 
15-m transects.  In the laboratory, the target number of organisms identified varied from 500 to 
900 organisms and was 600 organisms in 2009 and 2010. 
 

3.1 Sampling Site Selection 
 
Historically, the Bioassessment Program consisted of 20 targeted sites.  In 2003, Los Angeles 
County Department of Public Works (LACDPW) staff performed a field reconnaissance of the 
monitoring reaches prior to program initiation to determine the suitability of the 20 original 
proposed sites.  Over the years, various sites have been ―offset‖ to contribute to other watershed-
specific monitoring programs; For example, sites 11, 12, and 13 in the Los Angeles River 
Watershed were offset in 2008 with sites LALT500, LALT501, and LALT503 as a contribution 
to the LARWMP for the Los Angeles and San Gabriel River Watershed Council (LASGRWC).  
Other programs that have been incorporated include the San Gabriel River Regional Monitoring 
Program (SGRRMP), also under the LASGRWC, and the SMC Southern California Regional 
Watershed Monitoring Program (SMC Program).  Sites that contributed to the SGRRMP have 
site codes beginning with ―SG‖ and sites that contributed to the SMC program have site codes 
beginning with ―SMC‖. 
 
In 2010, the 18 sites sampled included 11 targeted sites that have been sampled historically and 
seven random sites that were sampled for the first time in 2010.  In 2010, as in other years, data 
from eight of the targeted sites also contributed to the LASGRWC‘s programs.  The seven 
random sites were selected for inclusion in the SMC Program.  One of the SMC sites, 
SMC09564 in the Santa Clara River Watershed, was within 300 m of Los Angeles County 
Santitation District (LACSD) targeted monitoring site VA-RD, so the BMI and SWAMP 
physical habitat data from VA-RD were applied to SMC09564. 
 
3.2 Monitoring Reach Delineation 
 
Historically, monitoring sites were established in stream reaches with ample current flow and 
riffle habitat, where available.  The sampling points specified in the California Stream 
Bioassessment Procedure (CSBP) target riffle habitat.  An ideal riffle is an area of variable flow 
regimes with some surface disturbance and a relatively complex and stable substrate.  These 
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areas provide increased colonization potential for benthic invertebrates.  Riffles typically support 
the greatest diversity of invertebrates in a stream, and by selecting the richest habitats available 
in each stream, comparability among streams is possible.  For some of the monitoring sites in 
this study, optimal riffle habitat was not always available; therefore, best available habitat was 
sampled.  The best available habitat was selected based on complexity of substrates in the 
streambed. 
 
Under optimal conditions, five riffles constituted a monitoring site, and three of these were 
randomly selected for sampling per reach.  The length of the monitoring reach was variable, 
depending upon the frequency of riffles.  Given sufficient riffle width and length, a sampling 
transect perpendicular to stream flow was selected randomly in the upper one-third of the riffle.  
In situations where the only available riffles were very short and/or narrow, the samples were 
taken to best represent available substrate types.  For monitoring reaches in uniform concrete 
channels, a 150-m reach of the stream was selected, and three separate 1-m-wide transects were 
randomly selected. 
 
Beginning in 2009, all of the monitoring sites were delineated to encompass a 150-m stream 
reach regardless of site conditions.  Historical targeted sites were established in the same or 
relatively same locations as in past surveys.  Randomly placed sites were established such that 
the downstream margin was as close to the nominal coordinates as possible and never more than 
300 meters away from the nominal coordinates.   
 
3.3 Sample Collection 
 
Historically, once a sampling transect was established, BMIs were collected using a 1-ft-wide, 
0.5-mm mesh D-frame kick-net.  Depending on the protocol, a 1-ft2 or 2-ft2 area upstream of the 
net was sampled by disrupting the substrate and scrubbing the cobble and boulders so that 
organisms were dislodged and swept into the net by the current or by hand sweeping.  In areas 
with little or no current, the substrate was disturbed, and the net was swept back and forth to 
capture the organisms.  The duration of the sampling generally ranged from one to three minutes, 
depending on substrate complexity.  Three areas along each transect were sampled and combined 
into one composite sample.  The three sample points on the transect were usually taken near the 
right and left margins and in the middle of the stream, or the three sample points were selected to 
best represent the diversity of habitat types present.  This procedure was repeated for the next 
two riffles, proceeding from downstream to upstream.  Sample material was transferred from the 
kick-net to 1-qt jars, preserved with 95% ethanol, and returned to WESTON‘s benthic laboratory 
for processing, excluding SMC09564 in 2010, which was processed by the LACSD. 
 
Beginning in 2009, BMI samples were collected at evenly spaced 15-m transects for a total of 11 
transects in each 150-m reach.  The physical conditions at all of the 2010 sites allowed for 
sampling over an uninterrupted 150-m reach, although SGUT-505-San Gabriel River was too 
deep to traverse and sampling was limited to the left bank of the river.  BMIs were collected 
using a standard 1-ft-wide kick-net, and each sample point consisted of a 1-ft2 area.  The samples 
were collected in a repeating alternating margin-center-margin pattern and were otherwise 
collected and preserved using similar methods as those previously used. 
 
Every monitoring site was sampled from downstream to upstream.  Every monitoring site was 
photographed.  Representative photographs of the monitoring sites are presented in Appendix A. 
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3.4 Physical Habitat Quality Assessment 
 
Historically, for each monitoring reach sampled, the physical habitat of the stream and its 
adjacent banks were assessed using United States Environmental Protection Agency (USEPA) 
Rapid Bioassessment Protocols (Barbour et al., 1999).  Habitat quality parameters were assessed 
to provide a record of the overall condition of the reach.  Parameters (e.g., channel alteration, 
frequency of riffles, width of riparian zones, and vegetative cover) help to provide a more 
comprehensive understanding of the condition of the stream.  Additionally, specific 
characteristics of the sampled riffles were recorded, including riffle length, depth, gradient, 
velocity, substrate complexity, and substrate composition. 
 
Beginning in 2009, the SWAMP physical habitat assessment protocol was used.  This protocol is 
more comprehensive and quantitative than the USEPA protocol.  Detailed measures (e.g, 
substrate size, bank vegetation, human influences, and in-stream features) were taken at the same 
11 transects where BMI collections were taken.  A subset of the physical habitat measures were 
also assessed at intertransects 7.5 m apart.  Copies of the SWAMP field data sheets are presented 
in Appendix C (electronic version only).  In 2009, the CRAM protocol for assessing riverine 
wetland quality was also performed at all locations, although it was only required at SMC sites.  
In 2010, CRAM was only performed at the SMC random sites, as required, and at 6–Arroyo 
Seco due to substantial observed physical habitat alteration from the years prior.  This site had 
severe deposition of gravel and cobble as well as scouring of vegetation, likely due to wildfires 
in the upper watershed. 
 
CRAM assesses a number of wetland attributes (e.g., in-stream habitat complexity, riparian 
vegetation, buffer zone width and quality, adjacent land uses, and hydrologic connectivity).  
CRAM incorporates a broader landscape scope than the SWAMP physical habitat assessment, 
and yields a single score for a site.  The range of possible scores is 25 to 100 points, with higher 
scores representing higher-quality wetlands.  The method is relatively new, and the scoring 
system has yet to be calibrated to give ratings such as ‗Poor‘ or ‗Good‘. 
 
In situ physical water quality measurements were taken at each of the monitoring sites.  
Measurements included water temperature, specific conductance, pH, dissolved oxygen, and 
turbidity.  Water samples were collected and analyzed for alkalinity and hardness in the 
laboratory to achieve greater accuracy than the standard field methods.   
 
3.5 Laboratory Processing and Analysis 
 
At the laboratory, samples were relinquished under chain of custody to the laboratory sample 
custodian.  Prior to sample processing, technicians signed out each sample in a sample tracking 
logbook.  The sample was poured over a No.  35 standard testing sieve (i.e., 0.5-mm stainless-
steel mesh), and the ethanol was retained for reuse.  The sample was gently rinsed with 
freshwater, and large debris (e.g., wood, leaves, and rocks) was removed.  The sample was 
transferred to a tray marked with grids approximately 25 cm2 and was spread homogenously to a 
thickness of approximately 0.25 inch.  One grid was randomly selected, and the sample material 
contained within the grid was removed and processed.  In cases where the animals appeared 
abundant, only a fraction of the sample in the grid may have been removed.  The material from 
the grid was examined under a stereomicroscope, and the invertebrates were removed, sorted 
into major taxonomic groups, and placed in vials containing 70% ethanol.  This process was 
repeated until the specified number of organisms was removed from the sample (i.e., 300, 500, or 
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600, depending on the protocol).  Organisms from a grid in excess of the specified number were 
placed in a separate vial labeled ―extra animals,‖ so that a total abundance for the sample could 
be estimated.  All sample processing information was entered onto a Stream Bioassessment 
Sorting Sheet (Appendix C).  Processed material from the sample was placed in a separate jar 
and was labeled ―sorted,‖ and the unprocessed material was returned to the original sample 
container, checked in to the sample tracking logbook, and archived.  Sorted material was retained 
for quality assurance (QA) purposes. 
 
Historically, all organisms were identified to standard taxonomic Level I as specified in the 
Southwest Association of Freshwater Invertebrate Taxonomists (SAFIT) List of Freshwater 
Invertebrate Taxa (SAFIT, 2006), genus level for most insects, and order or class for non-
insects.  The taxonomic levels are fixed under this document to prevent inconsistencies in 
taxonomic effort between laboratories.  The level of taxonomic effort was consistent from 2003 
through 2008.  Beginning in 2009, the taxonomic effort level was increased to SAFIT Level II, 
in which insects are identified to species level when possible, and chironomidae are identified to 
genus level to meet SMC requirements.  With the exception of some beetles, nearly all of the 
insects identified in the program were in the larval and pupal stages of development, which 
metamorphose into an aerial adult form.  Nearly all of the non-insect taxa are aquatic for their 
entire life history.   
 
Quality Assurance / Quality Control—After sample processing is complete, a minimum of 20% 
of the BMI samples were checked to ensure a 95% or better organism removal efficiency.  To 
comply with the SMC QA requirements, all SMC samples underwent the sorting QA.  Results of 
the sorting QA/ quality control (QC) were entered onto the Stream Bioassessment Sorting Sheet 
(Appendix C).  To ensure accuracy of the taxonomic identifications, at least 20% of the samples 
(i.e., four samples) were sent to the California Department of Fish and Game (CDFG) Aquatic 
Bioassessment Laboratory (ABL) for taxonomic verification.  Any discrepancies between ABL 
identifications and the original identifications were reconciled in the taxonomic database.  
Taxonomic QA/QC results for one sample were also sent to the SMC to determine if minimum 
quality objectives (MQOs) were met.  Results of the sorting and taxonomic QA/QC analyses are 
presented in Appendix C. 
 
3.6 Data Analysis 
 
Taxonomic data were entered into an electronic file using Microsoft Word and were converted 
into a SAS® database for QA/QC and data reduction.  BMI community-based metric values 
were calculated from the entire database.  For calculation of the IBI (described below), the 
database was randomly reduced to a 500-organism count (Ode et al., 2005).  A list of the 
standard CSBP metrics, a brief description of what they signify, and their predicted responses to 
impairment are presented in Table 2.  A taxonomic list of the macroinvertebrates present in each 
sample was created in Microsoft Excel, including the designated Tolerance Value (TV) and 
Functional Feeding Group (FFG) of each taxon.  Macrophyte herbivores (mh), piercer herbivores 
(ph), omnivores (om), parasites (pa), and xylophages/wood-eaters (xy) were combined into a 
group designated ―other.‖ Note that for some organisms identified at the Family level or above, a 
single TV or FFG was not assigned, because the taxa within the group have a broad range of 
tolerances or feeding strategies, and a single designation is not representative. 
 
In addition to the individual metric values, a multi-metric IBI was calculated for each monitoring 
reach (Ode et al., 2005).  The IBI is a quantitative scoring system for assessing the quality of 
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BMI assemblages and is currently the most useful tool for reducing a complex macroinvertebrate 
dataset to a qualitative rating for each monitoring reach.  The IBI score is derived from the 
cumulative value of seven biological metrics (Table 2).  Percent collector–filterers and percent 
collecter–gatherers are combined into a single IBI metric.  The total scores were categorized into 
ratings of the benthic community, ranging from Very Poor to Very Good.  It has been noted that 
the Southern California IBI was developed with very few sites located at low elevations in the 
County.  Future development of a refined IBI has been suggested by SWAMP. 
 
Using data generated from the BMI samples, additional analyses included comparisons of IBI 
scores from concrete-lined and unlined channels, IBI scores and monitoring site elevations, and 
comparative analyses of mean biological metrics and IBI scores for all years of monitoring.  IBI 
scores and CRAM scores were also compared to assess the relationship between the biotic 
quality and the physical habitat quality for the years 2009 and 2010.   
 

Table 2.   Bioassessment Metrics Used to Characterize Benthic Invertebrate Communities 
 

Metric Description 
Expected 

Response to 
Impairment 

Richness Measures 
Taxa Richness Total number of individual taxa Decrease 
Coleopteran Taxa* Number of taxa in the insect order Coleoptera (beetles) Decrease 

EPT1 Taxa* Number of taxa in the Ephemeroptera (mayfly), Plecoptera (stonefly) 
and Trichoptera (caddisfly) insect orders Decrease 

Dipteran Taxa Number of taxa in the insect order Diptera (true flies) Increase 
Non-Insect Taxa Number of non-insect taxa Increase 
Predator Taxa* Number of taxa in the predator feeding group Decrease 

Composition Measures 
EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae Decrease 

Sensitive EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae with TVs 
between 0 and 3 Decrease 

Shannon Diversity Index General measure of sample diversity that incorporates richness and 
evenness (Shannon and Weaver, 1963) Decrease 

Margalef Diversity Measure of sample diversity weighted for richness Decrease 

Tolerance/Intolerance Measures 

TV Value between 0 and 10 of individuals designated as pollution tolerant 
(higher values) or intolerant (lower values) Increase 

Dominant Taxon Percent composition of the single most abundant taxon Increase 
Percent Chironomidae Percent composition of the tolerant dipteran family Chironomidae Increase 
Percent Intolerant 
Organisms* 

Percent of organisms in sample that are highly intolerant to impairment 
as indicated by a TV of 0, 1, or 2 Decrease 

Percent Tolerant 
Organisms 

Percent of organisms in sample that are highly tolerant to impairment 
as indicated by a TV of 8, 9, or 10 Increase 

Percent Tolerant Taxa* Percent of taxa in sample that are highly tolerant to impairment as 
indicated by a TV of 8, 9, or 10 Increase 

Percent Non-Insect 
Organisms Percent of organisms in sample that are not in the Class Insecta Increase 

Percent Non-Insect Taxa* Percent of taxa in sample that are not in the Class Insecta Increase 

FFGs 
Percent Collector–
Gatherers* Percent of macrobenthos that collect or gather fine particulate matter Increase 

Percent Collector–
Filterers* Percent of macrobenthos that filter fine particulate matter Increase 
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Table 2.   Bioassessment Metrics Used to Characterize Benthic Invertebrate Communities 
 

Metric Description 
Expected 

Response to 
Impairment 

Percent Scrapers Percent of macrobenthos that graze upon periphyton Increase 

Percent Predators Percent of macrobenthos that feed on other organisms Variable 
Percent Shredders Percent of macrobenthos that shreds coarse particulate matter Decrease 
Percent Other Percent of macrobenthos that are pa, mh, ph, om, and xy Variable 

Abundance 
Estimated Abundance Estimated number of organisms in entire sample   Variable 
*Metrics used to calculate the IBI 
1EPT = Ephemeroptera, Plecoptera, and Trichoptera 
Source:  SDRWQCB, 1999 
 
 
4.0 COUNTY-WIDE SURVEY RESULTS FROM 2010 AND 2003–2010 
 
The 2010 Survey was conducted in July.  A discussion of the 2010 survey results is presented 
below.  A complete list of the benthic invertebrates identified at all sites and replicates is 
presented in Appendix B.1.  Ranked total abundance for each species at all sampling sites 
combined is presented in Appendix B.2, and the calculated BMI metric values for each 
monitoring reach are presented in Appendix B.3. 
 
The reader may notice seeming discrepancies between the number of unique taxa listed in the 
metrics tables and the apparent number of taxa in the taxa list.  This was due to fact that the 
metrics were calculated on a randomly selected subset of 500 organisms and also to the presence 
of immature or damaged specimens identified at a higher systematic level than the standard 
effort that were not considered to be unique taxa.  It should also be noted that the increased 
taxonomic effort for the 2009 and 2010 surveys substantially increased the apparent taxa 
richness thus comparisons with past surveys need to consider this difference. 
 

4.1 Benthic Macroinvertebrate Community – 2010 Study Area 
Summary 

 
When all sites in the County study area are combined, a total of approximately 130 unique taxa 
were identified from 13,166 individual organisms (Appendix B.1 and Appendix B.2).  The five 
most abundant taxa in descending order were Ostracods (seed shrimp) at 2,280 individuals; the 
mayfly, Baetis adonis, at 2,025 individuals; the mud snail Hydrobiidae at 1,350 individuals; the 
amphipod crustacean, Hyalella sp., at 673 individuals; and the mayfly, Fallceon quilleri, at 629 
individuals (Appendix B.2) (Figure 2).  All of these taxa are moderately to highly tolerant to 
habitat impairment and with the exception of hydrobiid snails, which are scrapers, are in the 
collector–gatherer feeding group.  Collector–gatherers feed on organic detritus, algae, and 
various microorganisms (Smith, 2001; Usinger, 1956), and high abundances of these organisms 
are often associated with high levels of urban runoff (Lenat and Crawford, 1994). 
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Seed Shrimp, Ostracoda 

 
Mayfly, Baetis adonis 

 
Mud Snail, Hydrobiidae 

 
Amphipod, Hyalella 

  
Mayfly, Fallceon quilleri 

Figure 2.  The Five Most Abundant Organisms Collected in Los Angeles County for the  
2010 Survey 

 
The order Diptera (true flies) had the greatest number of unique taxa identified (55 taxa, 
including 34 chironomid genera and species complexes), followed by Trichoptera (caddisflies) 
with 14 taxa and Ephemeroptera (mayflies) and Coleoptera (beetles) with 13 taxa each 
(Appendix B.1).  Chironomid midges were the only group of organisms that were collected at all 
of the monitoring sites, and Ostracods were collected at all but three sites. 
 

4.2 2010 Benthic Macroinvertebrate Community Metrics 
 
Benthic invertebrate community metric values for each monitoring reach are presented in 
Appendix B.3.  Table 2 above may be referenced for a brief definition of each metric and their 
response to impairment.  Each metric is based on a different component of the BMI community, 
and the combination of metric scores gives an indication of overall biotic integrity for a given 
site. 
 
Taxa Richness—Taxa richness is the total number of unique taxa in a sample, and it is presumed 
that higher richness indicates higher biotic integrity.  This number does not account for damaged 
or immature specimens identified at a higher taxonomic level than specified in the SAFIT list 
(also referred to as indiscriminate taxa).  In 2010, taxa richness per sample ranged from ten taxa 
at 5, SGLT-506–Walnut Channel to 44 taxa at SGUT-504–San Gabriel River (Appendix B.3).  
Taxa richness values for historical surveys prior to 2009 were based on Level I taxonomic effort, 
which is likely why they, for the most part, were substantially lower than for the 2009 and 2010 
surveys.  On average, the unlined sites had approximately 47% greater taxa richness than the 
concrete-lined sites.   
 
Diversity and Dominance—Two diversity indices were calculated for each site: Shannon 
diversity, which increases with evenness of distribution amongst present taxa and Margalef 
diversity, which increases with increasing numbers of taxa present.  Shannon diversity values per 
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site ranged from 0.2 at 5, SGLT-506–Walnut Channel to 2.9 at SGUT-505–San Gabriel River 
(Appendix B.3).  Margalef Diversity values per site ranged from 1.4 at 5, SGLT-506–Walnut 
Channel to 7.7 at SGUT-504–San Gabriel River (Appendix B.3).  Dominance is a metric that is 
presumed to decrease with increasing biotic integrity.  Dominance by a single taxon ranged from 
27.8% Baetis adonis at SGUT-504–San Gabriel River to 96.4% Ostracods at 5, SGLT-506–
Walnut Channel (Appendix B.3).   
 
Ephemeroptera, Plecoptera, and Trichoptera Taxa—This metric represents the number of taxa 
in the orders of Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) 
(EPT) that are collected at each site.  These orders contain impairment-sensitive taxa, and greater 
diversity of these taxa indicates higher biotic integrity.  Several of these taxa (e.g., mayflies in 
the family Baetidae and the caddisflies, Cheumatopsyche sp., Hydropsyche sp., and Hydroptila 
sp.) have moderate tolerance values and are tolerant to urban runoff that does not contain high 
levels of chemical pollutants.  This means that percent-sensitive EPT (TV ≤3) is a much stronger 
metric than total-percent EPT when assessing ecological health at a site.  All of the stonefly taxa 
are sensitive to urban runoff. 
 
The greatest number of EPT taxa (17) was collected at SGUT-501–San Gabriel River, and the 
second greatest number of EPT taxa (11) was collected at SMC02548–Rustic Canyon Creek 
(Appendix B.3).  There were no EPT taxa collected at one monitoring site, 5, SGLT-506–Walnut 
Channel.  EPT individuals were most abundant 
at LALT501–Los Angeles River where baetid 
mayflies comprised 89.8% of the benthic 
community (Appendix B.3).  The most 
abundant of the EPT taxa across the survey 
region included the baetid mayflies, Baetis 

adonis and Fallceon quilleri (Appendix B.2).  
Sensitive EPT taxa (TV 0–3) were collected at 
five of the sites and were collected in the 
greatest numbers at SGUT-501–San Gabriel 
River, where they comprised 55.6% of the 
benthic community.  The high percentage of 
sensitive EPT at this site was primarily due to a 
high abundance of the caddisfly, Micrasema sp., 
with 277 individuals. 
 
Tolerance Values—For most stream macroinvertebrates, a TV has been determined for each 
taxon through prior research on each type of animals‘ life history (Hilsenhoff, 1987).  TVs range 
from 0, for organisms highly intolerant (i.e., sensitive) to impairments, to 10, for organisms that 
are highly tolerant to impairments.  For some taxa, the tolerance value is either unknown or is 
too diverse within a group to assign a single value and therefore no TV is applied.  A low to 
moderate abundance of impairment-tolerant organisms does not necessarily imply impairment 
(SDRWQCB, 2001), but more importantly, the presence of sensitive organisms is unlikely when 
a stream is impaired.  The presence of highly intolerant organisms (TV 0–2) is likely the 
strongest indicator of good water quality.   
 
Average community TVs for all sites ranged from 2.9 at both SGUT-501–San Gabriel River and 
SMC02548–Rustic Canyon Creek to 8.0 at 5, SGLT-506–Walnut Channel (Appendix B.3).  
Highly tolerant organisms (TV 8–10) were most abundant at 5, SGLT-506–Walnut Channel, 

 
The Sensitive Caddisfly, Micrasema 
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where high numbers of ostracods contributed to a total of 98.6% tolerant organisms.  Highly 
tolerant organisms were least abundant at LALT501–Los Angeles River, where they comprised 
0.8% of the community.  Highly intolerant (i.e., sensitive) organisms were collected from four 
sites, which were the same sites where sensitive EPT were collected; sensitive EPT with a TV of 
2 or less are also counted in the highly intolerant metric.  These sites included SGUT-501, 
SGUT-504, 6–Arroyo Seco, and SMC02548–Rustic Canyon Creek.  SGUT-501 had the greatest 
number of intolerant organisms, where they comprised 53.6% of the community.  Highly 
intolerant organisms collected in high numbers county-wide included the stonefly Malenka sp. 
(310 individuals) the caddisfly, Micrasema sp. (281 individuals), and the caddisfly, Lepidostoma 
sp. (141 individuals). 
 
Functional Feeding Groups—As with TVs, FFG designations have been determined through 
prior life-history research or observations of each taxon.  In rare instances, the feeding strategy 
of an organism is unknown, and for some taxonomic designations at a high level (e.g., family 
level) the feeding strategies are too diverse to assign a single feeding group to the taxon.  The 
percent composition of the FFGs provides useful information regarding benthic community 
function, and some feeding groups contain greater numbers of intolerant organisms (Table 2).  In 
general, a more even distribution of the feeding groups indicates a higher-quality benthic 
community.  The information from feeding group composition may be particularly useful in 
detecting physical habitat degradation and impacts from urbanization. 
 
Fifteen of the 18 monitoring reaches were dominated by taxa in the collector feeding groups 
(collector-gatherers plus collector-filterers) (Appendix B.1 and Appendix B.3).  Seven of the 
eight most abundant taxa in the study region (i.e., ostracods, Baetis adonis, Hyalella, Fallceon 
quilleri, Simulium sp., Oligochaetes and the midge Crictopus sp.) were in the collector feeding 
groups and generally increase in abundance in response to urban runoff in a watershed (SLSI, 
2003).  SGUT-501–San Gabriel River was dominated by ―others‖ (i.e., Micrasema sp., a 
macrophyte herbivore) and SMC02152–Malibu Creek was dominated by scrapers (i.e., hydrobiid 
snails).  SMC02548–Rustic Canyon Creek was dominated by shredder taxa, which feed on 
coarse particulate organic matter.  5, SGLT-506–Walnut Channel had the greatest dominance by 
a single feeding group, where collector–gatherers comprised 98.6% of the community. 
 
Estimated Abundance—The estimated total abundance is the total number of BMI predicted to 
be in the sample if the entire sample had been processed (e.g., if 50% of the sample was 
processed and had 600 BMI, the estimated total abundance would be 1200).  This value is then 
divided by 11 to calculate the estimated number of animals living in one square foot of benthic 
habitat.  Response to moderate habitat impairment is often indicated by an increase in total 
abundance by highly tolerant organisms, with a corresponding decrease in taxa richness and 
diversity; however, severe impairment can result in a catastrophic decrease in total abundance. 
 
Estimated abundance ranged from 48 organisms per square foot of substrate at 8, LALT502–
Compton Creek to 11,409 organisms per square foot at SMC03944–Cheseboro Channel 
(Appendix B.3).  The abundance at SMC-03944 was more than twice the second highest 
abundance value at 5, SGLT–Walnut Channel.  Both of these sites were dominated by 
Ostradods, a small, highly prolific organism that thrives in slow current conditions with fine 
particulate organic matter in the substrate. Abundance at the reference sites ranged from 95 to 
514 organisms per square foot.   
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4.3 2010 Physical Habitat Quality Assessment 
 
The SWAMP physical habitat procedure was performed at all sites.  The procedure is much more 
comprehensive than the historical USEPA method in which ten parameters were assessed 
qualitatively on a 0 to 20 point scale to give a single habitat score.  The SWAMP procedure 
retained three of these original USEPA parameters, including epifaunal substrate/cover, sediment 
deposition, and channel alteration.  Additionally, many aspects of the reachwide habitat were 
quantitatively assessed (e.g., substrate size, algal cover, bank vegetation cover, canopy cover, in-
stream habitat complexity, and human influences, flow volume, and reach gradient).  Qualitative 
assessments were also made to characterize flow habitats and bank stability.  As of the writing of 
this report, summary indices of the SWAMP physical habitat data have not been developed, 
although CRAM scores (described below) do provide a multi-attribute summary to determine 
relative habitat quality.  Table 3 lists the more relevant physical habitat parameters and briefly 
describes the conditions that are most beneficial to macroinvertebrate communities.  Figure 3 
presents photographs of good and poor quality physical habitats.  Water quality data are 
presented in Appendix B.4, and physical habitat measures for each monitoring reach are 
presented in Appendix B.5.   
 
Water quality measurements at most of the monitoring sites did not indicate severe impairment.  
Values for pH were between 7.65 and 9.64 (SMC04264–Medea Creek and LALT500–Los 
Angeles River, respectively).  Specific conductance, a general indicator of dissolved solids, was 
moderate to low at all sites except SMC03944–Cheseboro Channel, SMC02152–Malibu Creek, 
and SMC04264–Medea Creek, which had values of 3.174, 3.221, and 2.926 mg/L, respectively.  
These three sites also had the highest hardness values (>1,200 mg/L CaCO3, i.e., above the 
method detection limit) and alkalinity measures were also highest at SMC02152–Malibu Creek 
and SMC04264–Medea Creek.  Excessive salts, metallic cations (e.g., calcium, magnesium, and 
ferrous iron), and limestone formations can naturally elevate water hardness (Sawyer and 
McCarty, 1978), which may subsequently limit the BMI community to taxa that are tolerant to 
these constituents.  Dissolved oxygen levels were suitable for BMI at all sites and ranged from 
4.99 mg/L at 8, LALT502–Compton Creek to 13.70 mg/L at SMC03944–Cheseboro Channel.  
Water temperatures were quite variable throughout the County, ranging from 17.0°C (58.0°F) at 
SGUT-504–San Gabriel River to 37.2° C (98.6° F) at LALT500–Los Angeles River.  Turbidity, 
a measure of water clarity (clear waters have low nephelometric turbidity unit (NTU) values and 
the meter range is 0-1,000 NTU), was relatively low at most sites, although elevated turbidity 
was observed at 8, LALT502–Los Angeles River with a value of 58.9 NTU.  Elevated turbidity 
is most commonly caused by suspended sediments in the water column. 
 
Currently SWAMP has not developed standard metrics summarizing the overall habitat quality, 
but the more relevant physical habitat measures (e.g., substrate composition, channel alteration, 
canopy cover, and flow characteristics) are presented in Appendix B.5.  For each SMC site, the 
CRAM for riverine wetlands was applied in 2010.  Although all sites received CRAM scores in 
2009, the CRAM for riverine wetlands was only conducted at SMC sites and 6–Arroyo Seco in 
2010.  For the remainder of the 2010 targeted sites, the 2009 CRAM scores were utilized, along 
with their corresponding 2009 IBI scores, when CRAM and IBI comparisons were made 
between sites.  It is suspected that 2010 CRAM scores would have been similar to 2009 CRAM 
scores for the targeted sites except for 6–Arroyo Seco, which had severe stream bed and 
vegetation alteration as a result of wildfires and deposition of coarse rocky substrate.   
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The CRAM provides a single score relating to the physical habitat quality and incorporates in-
stream quality, buffer zone width and quality of vegetation, and surrounding landscape attributes.  
The range of scores is 25 to 100.  Higher scores indicate a higher-quality physical habitat, 
although the scores have yet to be calibrated region-wide to provide quality rating categories 
(e.g., ―Good‖ or ―Poor‖).  In 2010, the highest-quality physical habitat was at SMC02548–Rustic 
Canyon Creek with a CRAM score of 79.  The poorest quality physical habitat was at 
SMC03944–Cheseboro Channel with a CRAM score of 30.  The highest-quality physical habitat 
in 2009, on the other hand, was at 6–Arroyo Seco in the Los Angeles River Watershed and 
SMC01550–Trancas Creek in the Malibu Creek Watershed, both with a CRAM score of 85.  The 
CRAM score for 6–Arroyo Seco decreased to 61 in 2010 due to impacts from wildfires that had 
affected the site.  The poorest quality site in 2009 was at SMC01640–Las Virgenes Creek with a 
CRAM score of 27.   
 

Table 3.   Parameters Used to Characterize the Physical Habitat of a Stream Reach 
 

Parameter Conditions Assessed Optimal Conditions 

Epifaunal 
substrate/cover* 

The percentage of substrate favorable for epifaunal 
colonization.  Most favorable is a mix of snags, 

submerged logs, undercut banks, cobble, and other 
stable habitats. 

Complex mix of stable substrates 
occupying a high percentage of 

the stream bottom. 

Embeddedness The percentage of fine sediment surrounding gravel, 
cobble, and boulder particles. 

Very little embeddedness, with 
layered substrate. 

Flow habitats The presence of cascades, rapids, riffles, runs, glides, 
and pools. 

A mix of all regimes, dominated 
by riffles. 

Sediment 
deposition* 

The percentage of bottom affected by the deposition of 
new gravel, sand, or fine sediment.   

Little or no new deposition, less 
than 5% of the bottom affected. 

Channel flow The percentage of the stream channel filled by flowing 
water and the amount of substrate covered. 

Water reaches base of both 
lower banks and minimal amount 

of substrate is exposed. 

Channel alteration* The amount of channelization, dredging, embankments, 
or shoring structures present. 

Channelization or dredging 
absent or minimal; stream with 

normal pattern. 

Riffle frequency The frequency of occurrence of riffle habitat.   Occurrence of riffles frequent, 
with variety of habitat. 

Bank stability Evidence of erosion or bank failure. Evidence of erosion and bank 
failure absent or minimal. 

Vegetative 
protection 

The percent cover by undisturbed, native vegetation on 
the streambank surfaces and immediate riparian zones.   

More than 90% of the 
streambank surfaces covered by 

native vegetation. 

Riparian vegetative 
zone width and 
canopy cover 

The width of native riparian vegetation along both 
streambanks and the amount of overhanging vegetation 

above the streambed providing shade and coarse organic 
matter. 

Width of riparian zone more than 
18 m; human activities have not 
impacted zone.  Canopy covers 

majority of streambed. 
Source:  CSBP, 1999 
*Retained by SWAMP procedure 
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6–Arroyo Seco (prior to 2009 fire) 

 
SGUT-501–San Gabriel River 

 
SMC-02548–Rustic Canyon Creek 

 
LALT500–Rio Hondo SMC-03944–Cheseboro Channel 

 
LALT503–Tujunga Wash (also 
known as SMC00756 in 2009) 

Figure 3.  Examples of Good Physical Habitat Conditions (top row) and Poor Physical 
Habitat Conditions (bottom row) 

 

4.4 2010 Index of Biotic Integrity 
 
In 2004, a Southern California IBI was developed to cover the region extending from southern 
Monterey County to the Mexican border (Ode et al., 2005).  The IBI gives a single quantified 
score to a site based on a multi-metric evaluation technique, and the scores may be compared 
across seasons and years of a monitoring program to give an indication of trends over time.  The 
CDFG developed the IBI based on a multi-year, comprehensive assessment of reference and 
non-reference conditions in Southern California to establish an expected range of benthic 
invertebrate community structure in the region.  This IBI may be refined in the future; it has been 
noted that this IBI may lack strength when assessing low-gradient or low-elevation sites (due to 
the rarity of reference streams sampled in Southern California with these characteristics). 
 
Ode et al. (2005) selected seven metrics that showed a strong and predictable response to 
ecological impacts and stressors to calculate the IBI (Table 4).  The seven metrics include 
number coleoptera taxa, number EPT taxa, number predator taxa, percent collector–filterers plus 
collector–gatherers, percent intolerant individuals, percent non-insect taxa, and percent tolerant 
taxa.  Each metric value was assigned a score from 0 to 10 (e.g., if there were four Coleoptera 
taxa in a sample, the metric score would be 7).  These scores were added to provide a final IBI 
score; the highest possible total score was 70.  This score may be normalized to a scale ranging 
from 0 to 100; the raw IBI scores are presented in this report.  Each final score was then 
classified into rating categories ranging from Very Poor to Very Good.  Table 4 shows the metric 
scoring ranges and rating categories for the Southern California IBI.   
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Table 4.   Index of Biotic Integrity Scoring Ranges 

Metric 
Score 

Number 
Coleoptera 

Taxa 
Number 

EPT Taxa 
Number 
Predator 

Taxa 

Percent 
CF and CG 
Individuals 

Percent 
Intolerant 

Individuals 

Percent 
Non-Insect 

Taxa 

Percent 
Tolerant 

Taxa 

10 >5 >17 >12 0–59 25–100 0–8 0–4 
9   16–17 12 60–63 23–24 9–12 5–8 
8 5 15 11 64–67 21–22 13–17 9–12 
7 4 13–14 10 68–71 19–20 18–21 13–16 
6   11–12 9 72–75 16–18 22–25 17–19 
5 3 9–10 8 76–80 13–15 26–29 20–22 
4 2 7–8 7 81–84 10–12 30–34 23–25 
3   5–6 6 85–88 7–9 35–38 26–29 
2 1 4 5 89–92 4–6 39–42 30–33 
1   2–3 4 93–96 1–3 43–46 34–37 
0 0 0–1 0–3 97–100 0 47–100 38–100 

Cumulative Ratings:  Very Poor:   0–13    Poor:  14–26    Fair:  27–40    Good:  41–55    Very Good:  56–70 

 Source:  Ode et al., 2005 

 
The IBI is effective for broadly identifying impairment.  Sites rated Poor or Very Poor have an 
IBI score of 26 or lower and are considered impaired (i.e., 26 is the impairment threshold).  It 
must be noted that small differences in IBI scores are not significant and may be due to natural 
biological variability within a stream reach.  Ode et al. (2005) determined that the minimum 
detectable difference between IBI scores is approximately 9 points (on the 0–70-point scale).  
This implies that at least a 9-point difference between two site scores is necessary to determine if 
one is of significantly higher quality than the other. 
 
The total IBI scores for each monitoring reach are shown on Figure 4 and Figure 5.  A complete 
list of the IBI metric values, individual IBI scores, and total IBI scores are presented in Appendix 
B.6. 
 
The 18 monitoring sites in the County had IBI ratings ranging from Very Poor to Very Good 
with IBI scores ranging from 0 to 56, with a maximum possible IBI score of 70.  Six of the sites 
were rated above the level of impairment (i.e., Fair, Good, or Very Good).  SGUT-501–San 
Gabriel River was the highest-rated site and was the only one rated Very Good.  Eight sites were 
rated Poor, and included concrete-lined and unlined sites at low to mid elevation that had 
substantial urban influence.  One site, 6-Arroyo Seco, that was rated Poor has in the past been 
consistently rated unimpaired; the decrease in IBI score was likely due to severe erosion in the 
watershed that impacted the site.  The five remaining sites were rated Very Poor.  Three of these 
were in concrete-lined channels, and the other two were in soft-bottomed concrete channels.  It is 
also interesting to note the difference in IBI scores between SMC01372 and the SMC01372 
duplicate sample.  Although the difference was less than the ‗minimum detectable difference‘ of 
nine points described by Ode et al., 2007 (i.e., the difference could be due to natural biological 
variability), this difference puts the two scores on either side of the impairment threshold. 
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Comparison of Concrete-Lined Channels and Unlined Channels 
In the 2010 survey, five sites were located in concrete-lined channels, including three sites in the 
Los Angeles River Watershed: LALT500, LALT501, and LALT503, one site in Dominguez 
Channel Watershed, 19, and one site in the Santa Monica Bay Watershed, SMC03944–
Cheseboro Channel.  A concrete substrate is considered inferior for macroinvertebrate 
colonization compared to a more complex natural substrate (e.g., substrates with layered 
cobblestone, plant stems, and wood).  The concrete-lined channels generally had minimal coarse 
organic food sources, lacked riparian canopy, and had uniform water flow characteristics 
consisting of flat runs rather than true riffles.  Concrete-lined channel sites typically have a 
relatively thick microalgae layer containing detritus and microorganisms, which provide the 
primary food resources for macroinvertebrates in this habitat type.  In spite of this, 5, SGLT– 
506 had the lowest IBI score of any site in 2010.  This was due to the extreme dominance of 
Ostracods (Appendix B.1), a highly tolerant organism that responds to high levels of fine 
particulate organic matter that is often associated with urban runoff.  The conditions at the site 
were apparently favorable for this organism, likely due to the slow current and moderately 
complex substrate that was able to retain greater deposits of organic silt than the smooth surfaces 
of many of the concrete-lined sites. 
 
In 2010, the concrete-lined channel sites had IBI scores of 19 or less and benthic quality ratings 
of Poor and Very Poor (Figure 6).  It is reasonable to infer that the poorer-quality physical 
habitats of the concrete-lined channel sites had a deleterious effect on benthic community quality 
and the IBI scores in the lower watershed stream reaches, but since these sites were dominated 
by urban runoff, water quality may have had an additional impact.  In 2010, two of the concrete-
lined sites had relatively high IBI scores, including LALT503–Tujunga Wash and LALT501–
Arroyo Seco, which had IBI scores of 18 and 19, respectively.  LALT503 benefitted from having 
a low percentage of non-insect taxa and a moderately low percentage of collector taxa.  
LALT501 also benefitted from a low percentage of non-insect taxa plus a low percentage of 
tolerant taxa. 
 
To determine if the IBI scores for unlined sites were statistically different from IBI scores at 
concrete-lined sites, the Wilcoxon Ranked Sum test was used and is presented graphically on 
Figure 7.  This test is a non-parametric alternative to the two-sample t-test.  Instead of using the 
actual values of the dataset, ranks of the data are used.  More detailed methods are presented in 
Biostatistical Analysis (Zar, 1999).  The results for the two groups were compared.  The 
hypothesis was tested at an alpha of 0.05, as follows: 
 

H0 (null hypothesis):  Unlined Channel IBI Scores = Concrete-Lined Channel IBI Scores 
Ha (alternate hypothesis):  Unlined Channel IBI Scores ≠ Concrete-Lined Channel IBI 
Scores 

 
The test was run using all sites, including the reference sites, and no exclusions were made based 
on location (i.e., upper or lower) in the watershed.   
 
The null hypothesis is that IBI scores in unlined channels are equivelant to IBI scores in 
concrete-lined channels.  The results of the analysis indicated that in both scenarios the null 
hypothesis was rejected, and the alternate was accepted.  This means that the IBI scores at 
unlined sites were statistically different, overall, than IBI scores at concrete-lined sites with a p-
value of 0.005.  When the p-value is less than 0.05 the difference is significant; in other words, 
the chance of having this result is less than 5%, and we can safely (or significantly) reject the 
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null hypothesis.  In Figure 7, a visual comparison of the two groups is presented.  The minimum 
and maximum IBI scores are indicated by the upper and lower horizontal lines (whiskers), the 
25th percentile is represented by the bottom of the shaded box, the median is the line near the 
middle of the box, and the 75th percentile is the top side of the box.  The two datasets are 
significantly different from one another if the mean of one set is higher or lower than the 25th or 
75th percentile line of the other set.  One version of the analysis does not include reference sites 
in the unlined group, whereas the other includes reference sites in the unlined group.   
 
Without considering reference sites, the mean IBI scores of the urban unlined sites were higher 
than the 75th percentile (top of the shaded box) of the concrete-lined sites and therefore were 
rated slightly superior to the lined sites.  This difference was slightly less than was seen in 2009 
(WESTON, 2010), due to relatively high IBI scores at two of the concrete-lined sites.  When 
reference sites were considered, this difference was even more apparent: the unlined sites were 
clearly statistically superior to the concrete-lined sites.   
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Figure 7.  Comparison of Concrete-Lined and Unlined Channel Sites for 2010 

 
Comparison of Index of Biotic Integrity Scores and the California Rapid Assessment Method 
Scores for all Watersheds for 2010 
To test the relationship between IBI scores and physical habitat, a linear regression analysis was 
used to evaluate the relationship between CRAM scores and IBI scores.  Table 5 summarizes the 
site IBI scores, CRAM scores, and elevations for the sites at which CRAM was performed in 
2010.  As noted in Section 4.3 above, the targeted sites did not have CRAM re-assessed in 2010 
with the exception of 6–Arroyo Seco, which had undergone substantial habitat alteration.   
 
The results of the analysis were a coefficient of determination (R2) of 0.372 (Figure 8).  This 
results in a correlation of 0.610.  While this result shows some relationship between CRAM and 
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IBI scores, it does not show a linear relationship between CRAM and IBI scores, especially at 
the lower ranges of each score.  However, above the IBI impairment threshold line, the 
relationship appears to improve.   
 

Table 5.   Site Index of Biotic Integrity Scores, California Rapid Assessment Method 
Scores, and Elevation of Stream Bioassessment Monitoring Stations for 2010 

Site IBI Score  CRAM Score  Elevation  
(0–70) (25–100) (feet above sea level) 

Los Angeles River Watershed 

6* 23 61 1,118 

Santa Monica Bay Watershed 

SMC02548 51 79 415 

SMC03944 7 30 860 

SMC02152 17 78 500 

SMC04264 14 68 775 

Santa Clara River Watershed 

SMC01676 28 69 935 

SMC01372/ SMC01372 Dup 31/ 23 67 980 

SMC09564 17 65 1,015 

yellow highlight = concrete-lined channel site  
  blue highlight = unlined channel site 

*reference site  
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Comparison of Index of Biotic Integrity Scores and Elevation for 2010 
To examine the relationship of IBI scores and elevation, a Spearman rank correlation was 
conducted for 2010 IBI scores versus elevation.  The correlation coefficient for 2010 IBI versus 
elevation was 0.662.  The correlation was significant since it was greater than the critical value 
of 0.460 (alpha of 0.05 (i.e., 95% confidence) and 19 samples).  These results indicate that 
countywide, IBI scores are significantly and positively correlated to elevation per site.  2008 and 
2009 results also supported this correlation (WESTON, 2009; WESTON, 2010).   
 
To represent this relationship graphically, a linear regression analysis was performed (Figure 9). 
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Figure 9.  Correlation of Index of Biotic Integrity Scores and Elevation for 2010 

 
 
Cluster Analysis 
A cluster analysis was performed to test for similarities between site location and BMI 
community structure.  The analysis is based on a two-way Bray–Curtis similarity matrix 
calculated on relative abundances of taxa by site.  Sites with similar communities of taxa will 
cluster together; likewise, taxa that occur at the same sites will cluster together.  The analysis 
only considers the taxa and sites and is independent of other factors such as channel type, 
elevation, or organism tolerance.   
 

u San Gabriel River Watershed
n Los Angeles River Watershed

Dominguez Channel Watershed
l Santa Monica Bay Watershed
p Santa Clara River Watershed
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The 2010 results are portrayed in a two-way table that shows the relative abundance of each 
taxon by site (Appendix B.7).  Results of the cluster analysis showed three major taxa clusters 
and four site clusters, labeled 1 through 3 and A through D, respectively, and bounded by bold 
red lines.  The graphic also indicates concrete-lined sites (highlighted yellow), unlined sites 
(highlighted blue), reference sites (with asterisked site names), and the organisms‘ TVs.  The 
sites are also labeled with elevation codes indicating low (i.e., less than 500 ft above sea level), 
medium (i.e., 500–1,500 ft above sea level), and high (i.e., above 1,500 ft above sea level) 
elevations. 
 
Overall site clustering showed that site clusters A and B had the greatest degree of separation 
from clusters C and D.  Cluster A had four of the five concrete-lined channel sites and cluster B 
had soft-bottomed sites in areas with high levels of urbanization.  Site cluster C contained all of 
the reference sites (plus one concrete-lined site, LALT501–Arroyo Seco) and cluster D was 
limited to the Santa Clara River Watershed sites.  These clusters appeared closely associated 
with IBI scores for the sites; clusters A and B had the lowest IBI scores, cluster C had the highest 
IBI scores, and cluster D had intermediate IBI scores.  The trends in IBI scores were generally 
consistent with CRAM scores. 
 
The sites in cluster A were best characterized by having high numbers of taxa in taxa cluster 3.  
Taxa in cluster A were best represented by highly tolerant organisms such as Ostracods, and the 
midge genera Cricotopus sp., Chironomus sp., and Dicrotendipes sp.   
 
Site cluster B contained 8, LALT502–Compton Creek and two of the urbanized Santa Monica 
Bay sites, SMC02152–Malibu Creek and SMC04264–Medea Creek.  Cluster B was also 
associated with taxa cluster 3, and the taxa most abundant at all three sites included highly 
tolerant damselflies in the family Coenagrionidae and the amphipod, Hyalella sp.   
 
Site cluster C contained all of the reference sites and all three Arroyo Seco sites.  There was also 
a notable sub-cluster containing Site 6–Arroyo Seco and LALT501–Arroyo Seco.  This sub-
cluster association was likely driven by high abundances of the mayfly, Baetis adonis at both 
sites.  The remaining sites of cluster C were most associated with taxa cluster 1, which contined 
many low tolerance organisms such as the caddisflies, Agapetus sp., Micrasema sp., and 
Rhyacophila sp.; the mayfly, Serratella micheneri; and the stonefly Calineuria californica.   
 
Site cluster D contained the three Santa Clara River sites.  Cluster D was most associated with 
taxa cluster 2, including the mayfly, Tricorythodes sp.; the damselflies, Argia sp. and Hetaerina 
americana; and the beetle, Tropisternus sp.   
 
Comparison of the 2010 cluster analysis with previous years‘ cluster analysis (Appendix B.8) 
showed that there has been a consistent pattern of three station cluster types (i.e., reference and 
open sites, urban unlined sites, and urban concrete-lined sites).   
 
4.5 All Watersheds’ Survey Results for 2003–2010 
 
Study information from 2003 through 2009 (BonTerra, 2004; WESTON, 2005; WESTON, 2006; 
WESTON, 2007; WESTON, 2008; WESTON, 2009; WESTON, 2010) was compared to the 
2010 data to assess year-to-year variance and trends in biotic integrity of the streams.  Regional 
macroinvertebrate community structure was relatively similar in the first seven survey years (i.e., 
years prior to 2010), and the ten most abundant taxa remained fairly consistent.  Additionally, 
sites with unique, high-quality communities (e.g., 6–Arroyo Seco and 17–Cold Creek) also 
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showed year-to-year taxonomic consistency, prior to 2010.  The 2010 survey had a few notable 
differences: 6–Arroyo Seco was subjected to severe erosion during the wet season and the BMI 
community was substantially different than in past surveys; there were two intolerant organisms, 
the caddisfly Micrasema sp.  and the stonefly Malenka sp., in the ten most abundant taxa; two of 
the concrete-lined sites, LALT501–Arroyo Seco and LALT503–Tujunga Wash had significantly 
higher IBI scores than in past surveys.   
 
Historically, the 2008 survey collected the greatest number of unique taxa studywide (i.e., 99) 
compared with 94 in 2007, 96 in 2006, 81 in 2005, 73 in 2004, and 88 in 2003.  Countywide taxa 
richness in 2009 was 146 and in 2010 was 130, but, because of increased taxonomic effort to 
SAFIT Level II (per SMC protocols), these values are not comparable to the historical surveys.  
Because of this, the 2009 and 2010 taxa richness values were converted to taxonomic Level I 
effort in order to calculate the mean richness values for all years.  These re-calculated values are 
presented below in the mean metric tables for each watershed. 
 
Comparison of Concrete-Lined Channels and Unlined Channels – 2003-2010 
Since 2003, 49 sites have been monitored in the Bioassessment Program.  Seventeen of these 
sites have been in concrete-lined channels.  Figure 10 shows the IBI scores for all sites and all 
years of monitoring, with concrete-lined sites highlighted in yellow and unlined sites highlighted 
in blue.  Each bar in Figure 10 represents one year‘s IBI results, in chronological order, from left 
to right for each site, with a maximum of eight bars per site. 
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Figure 10. Index of Biotic Integrity Scores for Concrete-Lined versus Unlined Channels, All Watersheds for 2003–2010 
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The Wilcoxon Ranked Sum test was run with no exclusions based on location (i.e., upper or 
lower) in the watershed.  The associated p-value was less than 0.000, indicating that the mean 
IBI scores of the concrete-lined sites were statistically lower than the unlined sites (p-value less 
than 0.05 is significant).   
 
Using a whisker–box plot to compare the two channel types, the mean 2003–2010 IBI scores of 
the unlined sites were slightly superior to the concrete-lined sites in the lower watershed (Figure 
11).  When the reference sites were added to the analysis, a greater difference between site types 
resulted; mean IBI scores of unlined sites were significantly superior to those of the concrete-
lined sites.   
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Figure 11. Comparison of Concrete-Lined and Unlined Channel Sites,  

All Watersheds for 2003–2010 
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Comparison of Index of Biotic Integrity Scores and the California Rapid Assessment Method 
Scores for all Watersheds for 2009 and 2010 
To test the relationship between IBI scores and physical habitat, a linear regression analysis was 
used to evaluate the relationship between CRAM scores and IBI scores since the CRAM analysis 
was initiated in 2009.  Table 6 summarizes the site IBI scores, CRAM scores, and elevations for 
the sites at which CRAM was performed in 2009 and 2010.  As noted in Section 4.3 above, the 
targeted sites did not have CRAM re-assessed in 2010 with the exception of 6–Arroyo Seco, 
which had undergone substantial habitat alteration.   
 
The results of the analysis were a coefficient of determination (R2) of 0.546 (Figure 12).  This 
results in a correlation of 0.739.  This result shows a relationship between CRAM and IBI scores, 
and the relationship is more significant than when the analysis only used the 2010 data (Section 
4.4, Figure 8).  In Figure 12, there appears to be three groupings of sites: those with the lowest 
CRAM and IBI scores that includes most of the lined channel sites, those with moderate to high 
CRAM scores but that are still mostly below the IBI threshold, and those with both high CRAM 
and IBI scores that includes the reference sites and SMC02548–Rustic Canyon Creek. 
 

Table 6.   Site Index of Biotic Integrity Scores, California Rapid Assessment Method 
Scores, and Elevation of Stream Bioassessment Monitoring Stations for 2009 and 2010 

 

Site 
IBI Score 

2009  
(0–70) 

CRAM Score 
2009  

(25–100) 

IBI Score 
2010  

(0–70) 

CRAM Score 
2010  

(25–100) 

Elevation  
(feet above sea 

level) 
San Gabriel River Watershed 

SGUT-501*  62 83   1,620 

SGUT-504*  50 74   1,512 

SGUT-505  33 69   898 

5, SGLT-506  5 58   298 

Los Angeles River Watershed 

6* 34 61 23 61 1,118 

7 16 69   725 

LALT500  9 37   82 

LALT501  6 39   
295 (2009), 350 

(2010) 
8, LALT502  6 47   22 

LALT503 5 37   578 

Dominguez Channel Watershed 

19 1 37   8 

Santa Monica Bay Watershed 

SMC01172/ Dup 29/ 31 79   1,200 

SMC06926 26 42   210 

SMC01384 29 83   285 

SMC01550 26 85   310 

SMC01640 7 27   780 

SMC02548 
 

 51 79 415 

SMC03944   7 30 860 
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Table 6.   Site Index of Biotic Integrity Scores, California Rapid Assessment Method 
Scores, and Elevation of Stream Bioassessment Monitoring Stations for 2009 and 2010 

 

Site 
IBI Score 

2009  
(0–70) 

CRAM Score 
2009  

(25–100) 

IBI Score 
2010  

(0–70) 

CRAM Score 
2010  

(25–100) 

Elevation  
(feet above sea 

level) 
SMC02152   17 78 500 

SMC04264   14 68 775 

Santa Clara River Watershed 

SMC04748 22 79   885 

SMC17056 25 69   1,060 

SMC01676   28 69 935 

SMC01372/ Dup   31/ 23 67 980 

SMC09564   17 65 1,015 

yellow highlight = concrete-lined channel site 
   blue highlight = unlined channel site 

    no highlight = not assessed 
    *reference site      
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Figure 12. Correlation of California Rapid Assessment Method and Index of Biotic 

Integrity Scores for 2009 and 2010 
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Comparison of Index of Biotic Integrity Scores and Elevation for 2003–2010 
To examine the relationship of IBI scores and elevation, a Spearman rank correlation was 
conducted for IBI score versus elevation.  The correlation coefficient for IBI versus elevation 
was 0.499.  The correlation was significant based on a critical value of 0.165 (138 samples and 
an alpha of 0.05).  These results indicate that site IBI scores were significantly correlated to 
elevation on a countywide basis through time.  Independently, the 2008, 2009, and 2010 results 
also support this correlation (WESTON, 2009; WESTON, 2010).   
 
An illustration of these results is shown in Figure 13, a linear correlation of IBI scores and 
elevation.  The coefficient of determination is shown on the graph as a measure of how well the 
data points fit a linear line.  Although the relationship is statistically significant, it is apparent in 
Figure C that some sites at relatively low elevations have correspondingly high IBI scores, 
especially in the Santa Monica Bay Watershed.  There are also many sites in the mid elevation 
range (i.e., 600-1000 ft) with IBI scores well below the impairment threshold.  This, when 
assessed in conjunction with the CRAM and IBI correlation (Figure 12), could indicate that 
elevation is a secondary factor to the amount of urbanization and habitat quality (on a watershed 
scale) for a given monitoring site.  This interpretation is strengthened by the individual 
watershed analyses comparing IBI and elevation data in sections 5.1 through 5.5, below, where 
this relationship varies depending on which watershed is considered. 
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Figure 13. Correlation of Index of Biotic Integrity Scores and Elevation for 2003–2010 

 
 

u San Gabriel River Watershed
n Los Angeles River Watershed
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l Santa Monica Bay Watershed
p Santa Clara River Watershed
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Cluster Analysis for 2003–2010 
A cluster analysis was performed to test for similarities between site location and BMI 
community structure.  The analysis was performed as described in Subsection 4.4 above.  The 
similarity matrix is shown in Appendix B.8. 
 
Overall results of the analysis of the whole time span were similar to the 2010 results with five 
major taxa clusters and four site clusters, labeled 1 through 5 and A through E, respectively.  
This analysis confirmed that the BMI communities are different based on their location in the 
watershed and their channel type.  The site clusters fell into two general groups, with clusters A, 
B and D containing low to mid-elevation urban sites plus the concrete-lined channel sites, 
whereas clusters C and E contained the reference sites and less developed mid-elevation sites.  
Cluster E was also limited to sites in the Santa Clara River Watershed.  The taxa clusters were 
also in two general groups, with clusters 1, 2, 3 and 5 containing the ubiquitous and moderately 
to highly tolerant taxa, whereas cluster 4 contained all of the intolerant (sensitive) taxa. 
 
The BMI assemblages and IBI scores of the sites also confirmed that the higher elevation, less 
urbanized portions of the watersheds and the unlined sites (clusters C and E) were of superior 
quality to the low elevation sites with greater urbanization.  Site cluster C contained the 
intolerant taxa of taxa cluster 4, best characterized by the caddisflies, Agapetus sp., Micrasema 
sp., Tinodes sp., and Wormaldia sp.; the mayflies, Serratella sp. and Epeorus sp.; and the 
stonefly, Malenka sp.  Cluster C also had a strong correlation with taxa cluster 5, although this 
taxa cluster was comprised entirely of higher tolerance midge genera that were also found at 
some of the lower rated sites (thus the association was not likely ecologically significant).  Site 
cluster E, with most of the Santa Clara River sites was best characterized by moderately tolerant 
organisms in taxa cluster 2 such as the damselfly, Hetaerina Americana; the beetle, 
Tropisternus; and the mayfly, Tricorythodes.  Additionally, the sites in clusters C and E, for the 
most part, had higher IBI scores than clusters A, B, and D.  Taxa associated with clusters A, B, 
and D were mostly ubiquitous with moderate to high tolerance values.  The most notable taxa 
associated with these site clusters included Oligochaetes, Ostracods, and Hyalella sp., all of 
which increase in response to fine particulate organic matter. 
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5.0 2003–2010 SURVEY RESULTS BY WATERSHED 
 
Study information from 2003 through 2009 (BonTerra, 2004; WESTON, 2005; WESTON, 2006; 
WESTON, 2007; WESTON, 2008; WESTON, 2009; WESTON, 2010) was compared to the 
2010 data to assess the year-to-year variance and trends in biotic integrity of the streams.  For 
these multi-year historical analyses, each watershed is considered separately.  Targeted 
monitoring reaches were relocated very close to previous years‘ surveys and were historically 
sampled at the same time of year (mid-fall), except for the four San Gabriel River Watershed 
sites, sampled in June 2008, and all 2009 and 2010 sites, sampled in June and/or July.  Analyses 
for each watershed are presented in subsections 5.1 through 5.5. 
 
One site, 19–Dominguez Channel, was permanently moved approximately 0.5 miles upstream in 
2006 due to high salinity (tidal influence) detected at the original site.  In 2010, LALT501–
Arroyo Seco was temporarily moved approximately 0.8 miles upstream to avoid impacts from 
maintenance and reconstruction activities that were occurring to the channel at the time of 
sampling.  Since the Bioassessment Program‘s inception in 2003, many of the original fixed 
monitoring sites have also been relocated to accommodate other watershed-specific monitoring 
programs, including the SMC Regional Bioassessment Program.  Some of these sites have 
switched from a fixed or targeted location to a randomly (or stratified randomly) selected site.  
Random sites have typically been sampled for a single year and were then relocated the 
following year.  Therefore, multi-year assessments may not be made for a number of sites in 
some watersheds. 
 

5.1 San Gabriel River Watershed Survey Results for 2003–2010 
 
The San Gabriel River Watershed has been sampled in 18 different locations from 2003 through 
2010 (Figure 14).  One site, 5, SGLT-506–Walnut Channel, has been sampled in all eight 
surveys, but the remaining sites have been sampled a maximum of five times.  Many sites have 
been sampled only once.  Sites with ―SG‖ in the site code prefix were offset sites for the 
SGRRMP study, and two of these sites, SGLR01278 (SMC01278) and SGLR02656 
(SMC02656), were also designated SMC sites in 2009.   
 
The watershed is somewhat unique in that it lacks full hydrologic connectivity between the upper 
and lower watershed areas, and these two areas are very different in terms of geography and land 
use.  The upper watershed is largely in the Angeles National Forest, is sparsely populated, and 
has many high-gradient natural streams.  The lower watershed is highly urbanized with low-
gradient streams, many of which have been modified through channelization for flood control.  
Separating the upper and lower watershed areas are several ―spreading grounds‖ that retain water 
for groundwater recharge.  The bioassessment monitoring sites have signaled this difference with 
higher IBI scores (Figure 15) and better physical habitat rankings for the upper watershed sites: 
4, SGUT-501, SGUT-504, and SGUT-505. 
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Mean Metric Analysis for 2003–2010 
Table 7 shows the mean biological metric values of four individual metrics that are considered 
strong indicators of ecological health.  Therein, concrete-lined channel sites are highlighted in 
yellow and unlined channel sites are highlighted in blue.  Reference sites are signified with an 
asterisk following their site names.  For consistency with historical surveys, the 2009 and 2010 
taxa richness values were adjusted to taxonomic Level I from Level II, for their comparison with 
previous data.   
 
SGUT-501–San Gabriel River biological metric values indicated a substantially higher-quality 
benthic community than at any other site.  Values for mean taxa richness and EPT taxa were over 
sixty-five percent higher than the next highest values at SGUT-504–San Gabriel River, and the 
percent intolerant taxa was over four times greater.  There was also a clear difference between 
the lower and upper watershed sites.  The lower watershed sites had a maximum mean taxa 
richness of 21.0, whereas taxa richness in the upper watershed sites ranged from 24.0 to 43.0.  
The maximum mean number of EPT taxa in the lower watershed was 5, whereas in the upper 
watershed the mean number EPT taxa ranged from 9.0 to 20.5.  Intolerant taxa were absent from 
all lower watershed sites and comprised from 3.1–45.2% of the benthic community in the upper 
watershed.  The percent collector–filterers plus collector–gatherers (i.e., collector taxa) ranged 
from 47.7% at SGUT-501 to 100.0% at SGM-110.  The ubiquity of these organisms means that, 
independently, the metric is not always an accurate indicator of impairment, and based on the IBI 
scoring ranges, a percentage of less than 80% collector taxa is indicative of Good biotic 
conditions.  The reference sites in the watershed ranged from 47.7–85.0% collector taxa.   
 

Table 7.   San Gabriel River Watershed Selected Metric Values, Annual Surveys for  
2003–2010 

 

Monitoring Reach Station 
Number 

Number 
Samples 

Taxa 
Richness** EPT Taxa 

Percent 
Intolerant 

Taxa 

Percent Collector-
Filterers plus 

Collector-Gatherers 

San Gabriel River 4* 2 24.0 12.0 3.1% 85.0% 

San Gabriel River SGUT-501* 2 43.0 20.5 45.2% 47.7% 

San Gabriel River SGUT-504* 5 28.0 12.2 10.8% 74.6% 

San Gabriel River SGUT-505 5 25.2 9.0 5.8% 69.1% 

San Gabriel River SGL00190 1 7.0 0.0 0.0% 73.5% 

San Gabriel River SGLR-043 1 13.0 0.0 0.0% 74.0% 

San Gabriel River SGLR-047 1 11.0 0.0 0.0% 90.0% 

San Gabriel River SGLR-063 1 14.0 3.0 0.0% 79.4% 

San Gabriel River SGM-110 1 4.0 1.0 0.0% 100.0% 

San Gabriel River SGLR01278 1 9.0 1.0 0.0% 97.2% 

San Gabriel River SGLR02656 1 11.0 3.0 0.0% 81.6% 

San Gabriel River SGLR00288 1 14.0 2.0 0.0% 50.6% 

San Gabriel River SGMR09534 1 10.0 1.0 0.0% 95.8% 

Walnut Channel  5, SGLT-506 8 12.9 1.8 0.0% 87.6% 

Zone 1 Ditch 9 1 21.0 5.0 0.0% 74.0% 

Coyote Creek 2 2 11.0 2.3 0.0% 92.7% 
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Table 7.   San Gabriel River Watershed Selected Metric Values, Annual Surveys for  
2003–2010 

 

Monitoring Reach Station 
Number 

Number 
Samples 

Taxa 
Richness** EPT Taxa 

Percent 
Intolerant 

Taxa 

Percent Collector-
Filterers plus 

Collector-Gatherers 

San Jose Creek 3 2 10.5 2.0 0.0% 84.0% 

Carbon Creek SGLR-051 1 15.0 3.0 0.0% 72.0% 
yellow highlight = concrete-lined channel site 

    blue highlight = unlined channel site 
     * = reference site 

      **2009 and 2010 taxa richness values adjusted from Level II to Level I taxonomy values 
  

 
Comparison of Index of Biotic Integrity Scores for 2003–2010 
SGUT-501–San Gabriel River was the highest ranking site for IBI scores in the watershed (Table 
8).  It was also at the highest elevation (Table 1), had the coldest water temperature, and had the 
lowest specific conductivity out of all the San Gabriel River Watershed sites (Appendix B.4).  Of 
all the sites monitored, the three designated reference sites (i.e., SGUT-501, SGUT-504, and 4) 
were always rated unimpaired, whereas most other sites were rated impaired in all surveys.  
SGUT-505 was the only site that had IBI scores on both sides of the impairment threshold of 26 
points out of a possible 70; this site scored above the impairment threshold twice, with IBI scores 
of 33 and 29 in 2009 and 2010, respectively.  None of the sites have shown any significant 
upward or downward trends for the sites sampled four or more times (i.e., SGUT-504, SGUT-
505, and 5, SGLT-506).  The total scoring ranges for these sites were up to 17 points, with no 
consistency among sites for better or worse years (e.g., the highest IBI scores were in 2010, 
2009, and 2007, respectively, for SGUT-504, SGUT-505, and 5, SGLT-506).  The causes for the 
relatively wide range of scores for SGUT-504 and 5, SGLT-506 is unclear, but is possibly due to 
natural biological variability.  In 2007, when 5, SGLT-506 had its highest IBI score, there were 
few Ostracods compared to 2010, 69 versus 759 individuals, respectively.  The 2007 assemblage 
also had a much greater taxa richness of predators (most notably, large dragonfly nymphs), 
which likely reduced the Ostracod abundance through predation.  These fluctuations in 
population dynamics may occur naturally and are not necessarily due to any ecological stressor. 
 

Table 8.   San Gabriel River Watershed, Comparison of Index of Biotic Integrity Scores for 
2003–2010 

 

Monitoring Reach Station 
Number 

IBI 
Score 
2003 

IBI 
Score 
2004 

IBI 
Score 
2005 

IBI 
Score 
2006 

IBI 
Score 
2007 

IBI 
Score 
2008 

IBI 
Score 
2009 

IBI 
Score 
2010 

Mean 
IBI 

Score 
IBI 

Range 

San Gabriel River 4* 30 38             34.0 8 

San Gabriel River SGUT-501*             62 56 59.0 6 

San Gabriel River SGUT-504*       42 34 33 34 50 38.6 17 

San Gabriel River SGUT-505       20 25 18 33 29 25.0 15 

San Gabriel River SGLR00288             15   15.0 NA 

San Gabriel River SGLR02656             10   10.0 NA 

San Gabriel River SGL00190           6     6.0 NA 

San Gabriel River SGLR-043     21           21.0 NA 
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Table 8.   San Gabriel River Watershed, Comparison of Index of Biotic Integrity Scores for 
2003–2010 

 

Monitoring Reach Station 
Number 

IBI 
Score 
2003 

IBI 
Score 
2004 

IBI 
Score 
2005 

IBI 
Score 
2006 

IBI 
Score 
2007 

IBI 
Score 
2008 

IBI 
Score 
2009 

IBI 
Score 
2010 

Mean 
IBI 

Score 
IBI 

Range 

San Gabriel River SGLR-047     14           14.0 NA 

San Gabriel River SGLR-063       17         17.0 NA 

San Gabriel River SGM-110         19       19.0 NA 

San Gabriel River SGLR01278             1   1.0 NA 

San Gabriel River SGMR9534             1   1.0 NA 

San Gabriel River SGLR-051     10           10.0 NA 

Walnut Channel  5, SGLT-506 7 7 8 9 17 5 5 0 7.3 17 

Zone 1 Ditch 9 20               20.0 NA 

Coyote Creek 2 3 9             6.0 6 

San Jose Creek 3 8 10             9.0 2 
yellow highlight = concrete-lined channel site                 

blue highlight = unlined channel site 
        

  
no highlight = not sampled 

         
  

* = reference site 
NA = Not Applicable 
                    

 
Comparison of Concrete-Lined Channels and Unlined Channels for 2003–2010 
All concrete-lined channel sites monitored in the San Gabriel River Watershed were in the lower 
watershed.  A majority of these were sampled one year only and all had IBI scores under 26, 
indicating impaired biotic integrity (Figure 15).  The Wilcoxon Ranked Sum test was run with 
and without the reference sites, without making any exclusions based on location (i.e., upper or 
lower) in the watershed.  When reference sites were excluded, a p-value of 0.156 resulted, and 
the mean IBI scores of the concrete-lined sites were not statistically lower than the unlined sites 
in the lower watershed (p-value less than 0.05 is significant; i.e., the chance of having this result 
is less than 0.5%), and we can safely (or significantly) reject the null hypothesis.  When 
reference sites from the upper watershed were also considered, the p-value decreased to 0.008, 
which signifies that the unlined sites were statistically superior to the concrete-lined sites.   
 
Using a whisker–box plot to compare the two channel types, the mean IBI scores of the concrete-
lined sites were very similar to the unlined sites in the lower watershed (Figure 16).  When the 
reference sites were added to the analysis, a statistically significant difference between site types 
resulted (i.e., the median line of unlined sites was above the 75th percentile line of the concrete-
lined sites), and the unlined sites were superior to concrete-lined sites.  This was likely due to the 
more natural water source and better physical habitat quality of the reference sites relative to the 
concrete-lined sites. 
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Figure 16. Comparison of Concrete-Lined and Unlined Channel Sites, San Gabriel River 

Watershed for 2003–2010 
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Comparison of Index of Biotic Integrity Scores and Elevation for 2003–2010 
To examine the relationship of IBI scores and elevation, a Spearman rank correlation was 
conducted for IBI score versus elevation.  The correlation coefficient for IBI versus elevation 
was 0.577.  The correlation was significant, based on a critical value of 0.335 (35 samples and an 
alpha of 0.05).  These results indicate that site IBI scores were significantly correlated to 
elevation.   
 
An illustration of these results is shown in Figure 17, a linear correlation of IBI scores and 
elevation.  The coefficient of determination is shown on the graph as a measure of how well the 
data points fit a linear line.  It is evident that the relationship between IBI scores and elevation is 
significant, and the lower elevation sites had lower IBI scores. 
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Figure 17. Correlation of Index of Biotic Integrity Scores and Elevation, San Gabriel River 

Watershed for 2003–2010 
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5.2 Los Angeles River Watershed Survey Results for 2003–2010 
 
The Los Angeles River Watershed is similar to the San Gabriel River Watershed in that much of 
the upper watershed is in the Angeles National Forest, whereas the lower watershed is highly 
urbanized and has been modified with flood control channels, reservoirs, and spreading grounds.  
The Los Angeles River Watershed bioassessment monitoring sites have mostly been in the lower 
watershed, except 6–Arroyo Seco (Figure 18).  6–Arroyo Seco was located near the base of 
Millard Canyon just above the Arroyo Seco Spreading Grounds and received little or no urban 
runoff.  The spreading grounds disrupt the hydrologic connectivity such that 7–Arroyo Seco, 
located approximately 4 miles downstream of 6–Arroyo Seco, was dominated by urban runoff.  
All other monitoring sites were in highly modified waterways in the lower watershed with either 
fully or partially concrete-lined channels.  Because large areas of wilderness in the upper 
watershed exist that have not been monitored in the Bioassessment Program, the full range of 
reference conditions are not represented in this report. 
 
The watershed has been sampled in nine locations from 2003 through 2010.  8, LALT-502–
Compton Creek and 7–Arroyo Seco have been sampled in every survey, and all other sites have 
been sampled at least three times.  Sites with ―LALT‖ in the site code prefix were offset sites for 
the LARWMP study beginning in 2008, which have been sampled in tributaries to the Los 
Angeles River immediately above their confluence with the Los Angeles River. 
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Mean Metric Analysis for 2003–2010 
Table 9 shows the mean biological metric values of four individual metrics that are considered 
strong indicators of ecological health.  Therein, concrete-lined channel sites are highlighted in 
yellow, and unlined channel sites are highlighted in blue.  Reference sites are signified with 
asterisks following their site names.  6–Arroyo Seco biological metric values indicated a higher-
quality benthic community than any other site in the watershed.  Values for taxa richnes and EPT 
taxa were substantially higher at 6–Arroyo Seco (32.0 and 10.1, respectively), and it was the 
only site where intolerant taxa were collected.  The lower watershed sites had a maximum mean 
taxa richness of 15.8 and a maximum mean number of EPT taxa of 3.0.  The mean percent 
collector–filterers plus collector–gatherers ranged from 82.7–98.2% in the lower watershed and 
was 56.1% at 6–Arroyo Seco.  These metrics indicate Poor biotic conditions in the lower 
watershed, whereas 6–Arroyo Seco had Good biotic conditions. 
 

Table 9.   Los Angeles River Watershed Selected Metric Values, Annual Surveys for  
2003–2010 

Monitoring Reach Station 
Number 

Number 
Samples  

Taxa 
Richness** 

EPT 
Taxa 

Percent 
Intolerant 

Taxa 

Percent 
Collector-

Filterers plus 
Collector-
Gatherers 

Arroyo Seco 6* 6 32.0 10.1 2.5% 56.1% 
Arroyo Seco 7 8 15.8 2.8 0.0% 82.7% 
Arroyo Seco LALT501 3 12.7 3.0 0.0% 96.8% 
Tujunga Wash LALT503 3 12.7 1.7 0.0% 91.6% 
Rio Hondo LALT500 3 12.3 1.3 0.0% 94.3% 
Compton Creek 8, LALT502 8 12.7 1.3 0.0% 92.3% 
Los Angeles River 11 5 10.0 1.0 0.0% 98.2% 
Los Angeles River 12 5 9.6 2.2 0.0% 90.3% 
Los Angeles River 13 5 11.4 2.0 0.0% 94.7% 
yellow highlight = concrete-lined channel site 

    blue highlight = unlined channel site 
    *= reference site 
    **2009 and 2010 taxa richness values adjusted from Level II to Level I taxonomy values 

 
 
Comparison of Index of Biotic Index Scores for 2003–2010 
6–Arroyo Seco was the highest-rated site in every survey since the beginning of the 
Bioassessment Program, with a mean IBI score of 40.5 out of 70 and a quality rating of Good 
(Table 10).  This site also had the greatest range of IBI scores (27 points) with an IBI score of 23 
in 2010 that was significantly lower than for any other survey.  This was likely due to the fire 
and subsequent erosion in the upper watershed that deposited substantial alluvial material in the 
sampling reach (see photos below).  All other sites had IBI scores ranging from Poor to Very 
Poor.  7–Arroyo Seco was the second highest-rated site with a mean IBI score of 14.5 and a 
quality rating of Poor, although its 2010 IBI score increased at least 4 points from any previous 
sample year.  Additionally, this was the only site in the watershed that may have been trending 
upward over the eight years of samples and this is evident graphically in Figure 19.  Two sites, 
LALT501–Arroyo Seco and LALT503–Tujunga Wash had significantly higher IBI scores in 
2010 than in any previous survey, with scores of 19 and 18, respectively, and the second and 
third highest ranges in scores, respectively, over the years.  In 2010, LALT500–Rio Hondo had 
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an IBI score that was clearly higher than past years‘ scores.  8, LALT502‘s IBI score remained 
the same as in 2009 and was the same or better as all other previous years.   
 

  
6–Arroyo Seco pre-fire, October 2008 (left) and post-fire, July 2010 (right) 

 
Table 10.  Los Angeles River Watershed, Comparison of Index of Biotic Integrity Scores for 

2003–2010 
 

Monitoring Reach Station 
Number 

IBI 
Score 
2003 

IBI 
Score 
2004 

IBI 
Score 
2005 

IBI 
Score 
2006 

IBI 
Score 
2007 

IBI 
Score 
2008 

IBI 
Score 
2009 

IBI 
Score 
2010 

Mean 
IBI 

Score 
IBI 

Range 

Los Angeles River 11 1 3 7 0 0       2.2 7 

Los Angeles River 12 11 9 9 7 17       10.6 8 

Los Angeles River 13 2 7 6 1 4       4.0 6 

Tujunga Wash LALT503           3 5 18 8.7 15 

Arroyo Seco 6*     38 50 40 42 50 23 40.5 27 

Arroyo Seco 7 11 9 12 17 11 18 16 22 14.5 13 

Arroyo Seco LALT501           2 6 19 9.0 17 

Rio Hondo LALT500           3 9 13 8.3 10 

Compton Creek 8, LALT502 1 3 4 6 6 3 6 6 4.4 5 
yellow highlight = concrete-lined channel site 
blue highlight = unlined channel site 

     
  

no highlight = not sampled 
         

  
* = reference site                       

 
Comparison of Concrete-Lined Channels and Unlined Channels for 2003–2010 
All of the concrete-lined channel sites monitored in the lower watershed had IBI scores 
indicating impaired biotic integrity (Figure 19).  The Wilcoxon Ranked Sum test was run with 
and without the reference site.  No exclusions were made based on location in the watershed.  
When reference sites were excluded, the p-value was 0.723, and the mean IBI scores of the 
concrete-lined sites were not statistically lower than the unlined sites in the lower watershed (p-
value less than 0.05 is significant; i.e., the chance of having this result was greater than 5%).  
Therefore we can safely (or significantly) accept the null hypothesis that concrete-lined and 
unlined sites have similar IBI scores.  When the reference site from the upper watershed was 
considered, the p-value decreased to 0.336, but the unlined sites were still statistically similar to 
the concrete-lined sites.  However, had more high-quality, unlined upper watershed sites been 
sampled, there would likely have been a significant difference for IBI scores between the two 
site types.   
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Using a whisker–box plot to compare the two channel types, the mean IBI scores of the concrete-
lined sites were very similar to the unlined sites in the lower watershed (Figure 20).  When the 
reference site was added to the analysis, a slight difference between site types resulted but not to 
a level of statistical significance.  As with the Wilcoxon Ranked Sum test, this result is skewed 
by an under-representation of unlined sites in the upper watershed, as the IBI scores of 6–Arroyo 
Seco are clearly superior to all other sites in the watershed (Figure 19).   
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Figure 20. Comparison of Concrete-Lined and Unlined Channel Sites, Los Angeles River 

Watershed for 2003–2010 
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Comparison of Index of Biotic Integrity Scores and Elevation for 2003–2010  
To examine the relationship of IBI scores and elevation, a Spearman rank correlation was 
conducted for IBI score versus elevation.  The correlation coefficient for IBI versus elevation 
was 0.577.  The correlation was significant based on a critical value of 0.291 (46 samples and an 
alpha of 0.05).  This result indicates that site IBI scores were significantly and positively 
correlated with elevation.   
 
An illustration of these results is shown in Figure 21, a linear correlation of IBI scores and 
elevation.  The coefficient of determination is shown on the graph as a measure of how well the 
data points fit a linear line.  It is evident that although the relationship is significant, there is a 
relatively wide range of elevation values for sites with low IBI scores.   
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Figure 21. Correlation of Index of Biotic Integrity Scores and Elevation, Los Angeles River 

Watershed for 2003–2010 
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5.3 Dominguez Channel Watershed Survey Results for 2003–2010 
 
The Dominguez Channel Watershed is located in the central portion of the Los Angeles Basin 
and is almost completely urbanized.  The watershed boundary is defined not so much by 
topography but by a system of storm drains and flood control channels.  The largest waterway is 
the Dominguez Channel, which discharges into the Los Angeles Harbor.  A single bioassessment 
site, 19–Dominguez Channel, has been monitored in Dominguez Channel and has been sampled 
every year since 2003 (Figure 22).  The site is within a fully concrete-lined channel and is just 
upstream of any tidal influence.  Because only one site was monitored in this watershed, the 
comparative analyses with unlined sites and elevation performed for the other watersheds were 
not possible for this watershed. 
 

RB-AR50072



STREAM BIOASSESSMENT April 2011 

 

Weston Solutions, Inc. 51 

 

 

Fi
gu

re
 2

2.
 B

io
as

se
ss

m
en

t M
on

ito
ri

ng
 S

ite
 in

 th
e 

D
om

in
gu

ez
 C

ha
nn

el
 W

at
er

sh
ed

 fo
r 

20
03

–2
01

0 

 

 

RB-AR50073



STREAM BIOASSESSMENT April 2011 

 

Weston Solutions, Inc. 52 

 

 
Mean Metric Analysis for 2003–2010 
Table 11 shows the mean biological metric values for 19–Dominguez Channel, which was 
sampled in a concrete-lined channel.  All of the metrics indicated a low-quality benthic 
community at the site (i.e., taxa richness and EPT taxa were low, intolerant taxa were absent, and 
the percent collector taxa was high).   
 

Table 11.  Dominguez Channel Watershed Selected Metric Values, Mean of Annual 
Surveys for 2003–2010 

Monitoring Reach Station 
Number 

Number 
Samples 

Taxa 
Richness** 

EPT 
Taxa 

Percent 
Intolerant 

Taxa 

Percent Collector-
Filterers plus 

Collector-Gatherers 

Dominguez Channel 19 8 9.1 0.13 0.0% 94.7% 

yellow highlight = concrete-lined channel site 
   **2009 and 2010 taxa richness values adjusted from Level II to Level I taxonomy values 

  
 
The IBI scores for 19–Dominguez Channel have been consistently in the Very Poor range, with a 
mean IBI score of 2.4 (Table 12 and Figure 23).  The scores were consistent for the survey years 
of 2005-2009, with scores of 0 or 1.  The 2010 IBI score was the highest to date with a score of 
7, but was still statistically similar to all previous surveys.  Figure 24 also shows the IBI score 
ranges in a box plot, which indicates the slight improvement of the mean and upper range since 
2009 (WESTON, 2010).   
 

Table 12.  Dominguez Channel Watershed, Comparison of Index of Biotic Integrity Scores 
for 2003–2010 

Monitoring Reach Station 
Number 

IBI 
Score 
2003 

IBI 
Score 
2004 

IBI 
Score 
2005 

IBI 
Score 
2006 

IBI 
Score 
2007 

IBI 
Score 
2008 

IBI 
Score 
2009 

IBI 
Score 
2010 

Mean 
IBI 

Score 
Range 

Dominguez Channel 19 3 6 0 1 0 1 1 7 2.4 7 

yellow highlight = concrete-lined channel site 
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Figure 24. Comparison of Concrete-Lined and Unlined Channel Sites,  

Dominguez Channel Watershed for 2003–2010 
 
 

5.4 Santa Monica Bay Watershed Survey Results for 2003–2010 
 
The Santa Monica Bay Watershed encompasses the Ballona Creek Watershed, the Malibu Creek 
Watershed, and several other small coastal drainages (e.g., Topanga Canyon, Trancas Canyon, 
and Rustic Canyon) (Figure 25).  The Malibu Watershed and the adjacent watersheds contain 
large undisturbed areas of park land and natural preserves in the Santa Monica Mountains.  In 
contrast to the other Los Angeles County watersheds, most of the urban runoff and related 
impacts occur in the upper reaches of the watersheds from urban centers along the Highway 101 
corridor.  The Ballona Creek Watershed is in a highly urbanized portion of the County.   
 
The watershed has been sampled in fourteen different locations from 2003 through 2010.  
Historically, four targeted monitoring sites were located in the upper Malibu Creek Watershed 
area, including one reference site, 17–Cold Creek.  All of these were in unlined channels.  A 
historical Ballona Creek monitoring site, 14–Ballona Creek, was also sampled, within a fully 
concrete-lined channel.  In 2009, all five historical sites were replaced with randomly placed 
SMC sites. These were in turn replaced by four new randomly placed SMC sites in 2010, one of 
which, SMC03944–Cheseboro Channel, was located in a concrete-lined channel.  One notable 
organism that was collected in SMC02152–Malibu Creek was an extremely abundant snail in the 
family Hydrobiidae (Appendix B.1).  While none of the specimens were able to be identified to 
genus level, the sexually mature specimens did not have the taxonomic characters of the invasive 
New Zealand mud snail (Potamopyrgus antipodarum). 
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Mean Metric Analysis for 2003–2010 
Table 13 shows the mean biological metric values of four individual metrics that are considered 
strong indicators of ecological health.  Therein, concrete-lined channel sites are highlighted in 
yellow, and unlined channel sites are highlighted in blue.  Reference sites are signified with an 
asterisk following their site names.  Mean metric values for reference 17–Cold Creek and 
SMC02548–Rustic Canyon Creek indicated a higher-quality benthic community than all other 
sites in this watershed.  These two sites had very high percentages of intolerant (sensitive) taxa 
and moderately high diversity of EPT taxa.  Four of the sites were of substantially poorer quality 
than the majority, including 14–Ballona Creek, 15–Medea Creek, and SMC01640–Las Virgenes 
Creek and SMC03944–Cheseboro Channel.  These four sites had mean taxa richness of less than 
12, less than two EPT taxa, no intolerant taxa, and greater than 82% collector taxa.  All other 
sites had moderate taxa richness, low to moderate EPT taxa, and most had intolerant taxa 
present. 
 

Table 13.  Santa Monica Bay Watershed Selected Metric Values, Annual Surveys for  
2003–2010 

Monitoring Reach Station Number Number 
Samples 

Taxa 
Richness** 

EPT 
Taxa 

Percent 
Intolerant 

Taxa 

Percent 
Collector-

Filterers plus 
Collector-
Gatherers 

Ballona Creek 14 6 10.5 1.8 0.0% 94.8% 
Rustic Canyon Creek SMC06926 1 21.0 5.0 1.0% 40.2% 
Rustic Canyon Creek SMC02548 1 22.0 11.0 70.0% 16.6% 
Trancas Canyon Creek SMC01550 1 21.0 4.0 13.8% 68.0% 

Trancas Canyon Creek 
SMC01172, 
SMC01172Dup 2 24.5 4.0 3.5% 64.7% 

Las Virgenes Creek 16 4 16.8 1.9 1.3% 89.8% 
Las Virgenes Creek SMC01640 1 4.0 0.0 0.0% 96.0% 
Cold Creek 17* 6 31.5 11.0 34.5% 22.3% 
Triunfo Creek 18 5 26.8 2.8 0.4% 64.4% 
Malibu Creek SMC01384 1 22.0 7.0 3.0% 33.8% 
Malibu Creek SMC02152 1 20.0 3.0 0.0% 24.2% 
Cheseboro Canyon Channel SMC03944 1 6.0 1.0 0.0% 95.8% 
Medea Creek 15 6 11.7 1.0 0.0% 82.4% 
Medea Creek SMC04264 1 13.0 2.0 0.0% 51.0% 
yellow highlight = concrete-lined channel site 

    blue highlight = unlined channel site 
     * = reference site 

      **2009 and 2010 taxa richness values adjusted from Level II to Level I taxonomy values 
  

 
Comparison of Index of Biotic Integrity Scores for 2003–2010 
Except 17–Cold Creek, the IBI scores in the Santa Monica Bay Watershed have historically 
shown impaired biotic conditions in the middle to upper watershed areas (Table 14).  17–Cold 
Creek was consistently the highest-rated site in the Bioassessment Program.  Four of the five 
SMC sites sampled in the Santa Monica Bay Watershed in 2009 had IBI scores near the 
impairment threshold of 26 points, with two of those sites rated unimpaired and three others 
rated impaired.  In 2010, SMC02548–Rustic Canyon Creek was the only SMC site in this 
watershed that was rated unimpaired with an IBI score of 51, which was very similar to the mean 
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IBI of Cold Creek.  There have been two sites sampled in Rustic Canyon, one in 2009 and one in 
2010.  The sites were relatively close together, approximately one mile apart and with a 200 ft 
elevation difference, yet the quality of the BMI communities was significantly higher at the 
upstream site (Table 13, Table 14, and WESTON, 2010).  This was likely due to the fact that the 
higher quality site, SMC02548, was above the influence of urban runoff while the lower site, 
SMC06926, was within the urban landscape.  The proximity of these two sites provides an 
excellent example of the presumed limitations that urban runoff may have on BMI assemblages. 
 

Table 14.  Santa Monica Bay Watershed, Comparison of Index of Biotic Integrity Scores 
for 2003–2010 

Monitoring Reach Station Number 
IBI 

Score 
2003 

IBI 
Score 
2004 

IBI 
Score 
2005 

IBI 
Score 
2006 

IBI 
Score 
2007 

IBI 
Score 
2008 

IBI 
Score 
2009 

IBI 
Score 
2010 

Mean 
IBI 

Score 
Range 

Ballona Creek 14 6 10 7 5 10 4     7.0 6 

Rustic Canyon Creek SMC02548               51 51.0 NA 

Rustic Canyon Creek SMC06926             26   26.0 NA 

Trancas Canyon Creek SMC01172 DUP             31   31.0 NA 

Trancas Canyon Creek SMC01172             29   29.0 NA 

Trancas Canyon Creek SMC01550             26   26.0 NA 

Las Virgenes 16     27 17 20 16     20.0 11 

Las Virgenes SMC01640             7   7.0 NA 

Cold Creek 17* 42 52 49 53 52 55     50.5 13 

Triunfo Creek 18 22   20 18 19 15     18.8 7 

Malibu Creek SMC01384             29   29.0 NA 

Malibu Creek SMC02152               17 17.0 NA 

Cheseboro Channel SMC03944               7 7.0 NA 

Medea Creek 15 3 5 7 4 2 7     4.7 5 

Medea Creek SMC04264               14 14.0 NA 

yellow highlight = concrete-lined channel site                 
blue highlight = unlined channel site 

         
  

no highlight = not sampled 
         

  
* = reference site 
NA = Not Applicable                       
 
Comparison of Concrete-Lined Channels and Unlined Channels for 2003–2010 
Three of the fourteen sites monitored in the Santa Monica Bay Watershed were in fully concrete-
lined channels (Figure 26).  All of these concrete-lined sites had mean IBI scores rated Very 
Poor in all surveys, and five of the unlined sites were rated Fair and Good.  The Wilcoxon 
Ranked Sum test was run with and without the reference site.  No exclusions were made based 
on location in the watershed.  When reference sites were excluded, a p-value of 0.014 resulted, 
and the mean IBI scores of the concrete-lined sites were statistically lower than the unlined sites 
in the lower watershed (p-value less than 0.05 is significant; i.e., the chance of having this result 
is less than 5%), and we can safely (or significantly) reject the null hypothesis that concrete-lined 
channels are equal to unlined channel sites.  When the reference site from the upper watershed 
was considered, the p-value decreased to 0.004, and the statistical difference between the 
concrete-lined and unlined sites was greater.   
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Using a whisker–box plot to compare the two channel types, the mean IBI scores of the unlined 
sites were statistically superior to the concrete-lined sites (i.e., the mean line of the unlined sites 
is above the 75th percentile of the concrete-lined sites) regardless of whether the reference sites 
were included (Figure 27).  This contrasts slightly with the Los Angeles River and San Gabriel 
River Watersheds because there were a number of sites in the relatively pristine coastal 
watershed areas (e.g., Rustic Canyon and Trancas Canyon) that were not designated reference 
sites but had high quality BMI communities.  The results of this analysis indicated a slightly 
greater difference between the channel types over 2009 (WESTON, 2010) due to the high IBI 
score at SMC02548–Rustic Canyon Creek, which has not been sampled in the past.   
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Figure 27. Comparison of Concrete-Lined and Unlined Channel Sites, Santa Monica Bay 

Watershed for 2003–2010 
 
 
Comparison of Index of Biotic Integrity Scores and Elevation for 2003–2010 
To examine the relationship of IBI scores and elevation, a Spearman rank correlation was 
conducted for IBI scores versus elevation.  The correlation coefficient for IBI versus elevation 
was -0.181.  The correlation was negative and not significant based on a critical value of 0.325 
(37 samples and an alpha of 0.05).  This result indicates that site IBI scores were not 
significantly related to elevation in this watershed, and the negative correlation indicated that IBI 
scores increased somewhat with decreasing elevation.  This is likely due to a greater amount of 
urban development in the upper watershed and extensive forest land in the lower coastal 
watersheds in the Malibu area.   
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An illustration of these results is shown in Figure 28, a linear correlation of IBI and elevation.  
The coefficient of determination is shown on the graph as a measure of how well the data points 
fit a linear line.  It is evident from this graphic that the relationship between IBI scores and 
elevation in this watershed was weak, slightly negative, and statistically insignificant. 
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Figure 28. Correlation of Index of Biotic Integrity Scores and Elevation, Santa Monica Bay 

Watershed for 2003–2010 
 
 

5.5 Santa Clara River Watershed Survey Results for 2003–2010 
 
The upper portion of the Santa Clara River Watershed is in the County, with headwaters on the 
north slope of the San Gabriel Mountains (Figure 29).  The lower watershed and outlet to the 
Pacific Ocean are in Ventura County.  The mainstem of the Santa Clara River is unchannelized 
for its entire length, and a majority of the upper tributaries are non-perennial.  Most of the 
urbanization in the upper watershed is associated with activities of the City of Santa Clarita.   
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Historically, one targeted site in the Santa Clara River mainstem, 1–Santa Clara River, was 
monitored every year from 2003 to 2008.  An additional targeted site, 20–Bouquet Canyon, 
never had flowing water during the sampling period from 2003 through 2008.  In 2009, these two 
targeted historical sites were replaced with two randomly placed SMC sites and in 2010 there 
were three new randomly placed SMC sites in the watershed.  One of the 2010 sites, SMC09564, 
was also redundant with the targeted site 1 (<300 meters away).  All of the sites were in unlined 
channels of the Santa Clara River mainstem, which have been perennialized by urban runoff.  
None of these were considered reference sites. 
 
Mean Metric Analysis for 2003–2010 
Table 15 shows the mean values of four individual metrics that are considered strong indicators 
of ecological health.  The six sites monitored in the Santa Clara River were all soft-bottomed and 
had similar mean metric values.  Mean taxa richness ranged from 14 to 25, there were four to six 
EPT taxa at each site, and no intolerant taxa were collected.  Collector taxa were present in 
moderate percentages.  The similarity of these results is not surprising as the sites were relatively 
close to one another, and the physical conditions of the riverbed were similar at each site (i.e., all 
sites had substrates that were dominated by unconsolidated course sand in low gradient reaches). 
 

Table 15.  Santa Clara River Watershed Selected Metric Values, Annual Surveys for  
2003–2010 

Monitoring Reach Station Number Number 
Samples 

Taxa 
Richness** EPT Taxa 

Percent 
Intolerant 

Taxa 

Percent Collector-
Filterers plus 

Collector-
Gatherers 

Santa Clara River 1 6 20.0 4.0 0.0% 69.4% 

Santa Clara River SMC04748 1 19.0 4.0 0.0% 81.4% 

Santa Clara River SMC17056 1 21.0 4.0 0.0% 69.6% 

Santa Clara River SMC01676 1 25.0 6.0 0.0% 73.6% 

Santa Clara River 
SMC01372/ 
SMC01372 Dup 2 21.0 5.0 0.0% 85.8% 

Santa Clara River SMC09564 1 14.0 5.0 0.0% 90.6% 
blue highlight = unlined channel site       

 **2009 and 2010 taxa richness values adjusted from Level II to Level I taxonomy values 
  

 
Comparison of Index of Biotic Integrity Scores for 2003–2010 
The six sites in the Santa Clara River Watershed had IBI scores in the Poor to low Fair range 
(Table 16, Figure 30, and Figure 31).  1–Santa Clara River has shown significant variability, 
with a total range of 17 points, and was the only site in the watershed to vary across three of the 
IBI rating categories.  This was likely due to the heavy rains of 2005 that substantially altered the 
streambed and flushed out most of the emergent vegetation, resulting in a low IBI score for that 
year.  In 2010, two sites that have not been sampled in the past, SMC01372 and SMC01676, 
scored above the impairment threshold; these were the highest IBI scores arrived at to date 
amongst all sites sampled in the Santa Clara River watershed.  Because of this, the median and 
upper range of IBI scores was slightly elevated relative to the 2009 results (WESTON, 2010). 
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Table 16.  Santa Clara River Watershed, Comparison of Index of Biotic Integrity Scores 
for 2003–2010 

Monitoring Reach Station Number 
IBI 

Score 
2003 

IBI 
Score 
2004 

IBI 
Score 
2005 

IBI 
Score 
2006 

IBI 
Score 
2007 

IBI 
Score 
2008 

IBI 
Score 
2009 

IBI 
Score 
2010 

Mean 
IBI 

Score 
Range 

Santa Clara River 1 21 19 10 24 27 24     20.8 17 

Santa Clara River SMC04748             22   22.0 NA 

Santa Clara River SMC17056             25   25.0 NA 

Santa Clara River SMC01676               28 28.0 NA 

Santa Clara River SMC01372               31 31.0 NA 

Santa Clara River SMC01372 Dup 
       

23 23.0 NA 

Santa Clara River SMC09564               17 17.0 NA 

blue highlight = unlined channel site                 
no highlight = not sampled 
NA = Not Applicable                     
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Figure 31. Unlined Channel Sites, Santa Clara River Watershed for 2003–2010 (no 

concrete-lined sites) 
 
 
Comparison of Index of Biotic Integrity Scores and Elevation for 2003–2010 
To examine the relationship of IBI scores and elevation, a Spearman rank correlation was 
conducted for IBI scores versus elevation.  The correlation coefficient for IBI versus elevation 
was -0.225.  The correlation was insignificant based on a critical value of 0.587 (12 samples and 
an alpha of 0.05).  These results indicate that site IBI scores were not significantly correlated to 
elevation and that they increased slightly with decreasing elevation.  This was not unexpected 
because the elevations of the three sites were within approximately 200 ft of one another, and the 
majority of the IBI scores were relatively similar.   

 
An illustration of the results is shown in Figure 32, a linear correlation of IBI and elevation.  The 
coefficient of determination is shown on the graph as a measure of how well the data points fit a 
linear line.  It is evident from this graphic that the relationship between IBI and elevation in this 
area of the watershed was weak and slightly negative. 
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Figure 32. Correlation of Index of Biotic Integrity Scores and Elevation, Santa Clara River 

Watershed for 2003–2010 
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6.0 SUMMARY 
 
Eighteen receiving water monitoring reaches representing five watersheds in the County were 
sampled for BMI and were assessed for physical habitat quality between June and July 2010.  
The monitoring reaches were located to provide an assessment of possible impacts associated 
with urban runoff and to evaluate the biological conditions for trend analysis of the BMI 
communities of the County.  Since program inception in 2003, a total of 49 different sites have 
been sampled, and four of the sites were sampled in every survey.   
 
Taxonomic evaluation of the 2010 samples yielded approximately 130 different taxa from 
13,166 individual organisms by SAFIT Level II taxonomic effort, which was at a higher level of 
effort than in the sampling years 2003-2008, but at the same level as in 2009.  In 2010, the most 
abundant organisms collected throughout the County were Ostracods (seed shrimp), which were 
present at all but three of the monitoring sites.  The majority of organisms collected from the 
urban monitoring reaches were moderately or highly tolerant to stream impairments, and most of 
the sites were dominated by organisms in the collector–gatherer feeding group.  In 2010, all but 
one site, SGUT-501–San Gabriel River, was dominated by organisms in this FFG. 
 
The 2010 IBI scores of the monitoring reaches ranged from 0 (poorest score) to 56 (best score) 
out of a maximum of 70 points, and the BMI communities were rated from Very Poor to Very 
Good.  SGUT-501–San Gabriel River was the highest-rated site, and SMC02548–Rustic Canyon 
Creek and SGUT-504–San Gabriel River were the second and third highest-rated sites, with IBI 
scores of 56, 51, and 50, respectively.  Five of the other monitoring reaches were located in 
highly modified, concrete-lined urban water courses.  Two of these sites had IBI ratings of Poor 
and the other three had IBI ratings of Very Poor.  The site with the lowest IBI score, 0, was 5, 
SGLT-506–Walnut Channel.   
 
Analysis of individual metrics as well as total IBI scores showed that in the San Gabriel and Los 
Angeles River watersheds, monitoring sites located in the lower watershed had lower-quality 
benthic communities than sites located in the middle to upper reaches of the watersheds.  In these 
two watersheds, there was a positive and significant correlation between site elevation and IBI 
scores.  In the Santa Monica Bay and Santa Clara Watersheds, however, this correlation was 
negative, and IBI scores decreased with increased elevation, although the correlation was not 
statistically significant.  
 
Comparison of the IBI scores for eight survey years (i.e., 2003–2010) did not indicate any 
substantial trend toward degradation or improvement at any of the sites, and there were very few 
cases where a site varied between an impaired rating and an unimpaired rating.  Trend analysis 
was not possible for sites that have been sampled for less than four years, which included 33 of 
the 49 monitoring sites. 
 
An analysis of the difference between concrete-lined sites and unlined sites often indicated no 
statistically significant difference in IBI scores when the analysis was limited to sites located in 
the lower watershed areas.  When reference and mid to upper watershed sites were added to the 
analysis, the difference in IBI scores between concrete-lined sites and unlined sites was generally 
of greater significance.  The difference between concrete-lined and unlined sites was greater for 
the 2008 and 2009 data than for data from 2003 to 2007 and 2010.  This was due to several lower 
Los Angeles River sites that were in concrete-lined channels yet had IBI scores similar to other 
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unlined lower watershed sites.  When this analysis was performed by watershed, the lower Los 
Angeles River Watershed sites did not show a difference between concrete-lined and unlined 
sites, whereas in the San Gabriel River Watershed and Santa Monica Bay Watershed, the 
difference between concrete-lined and unlined sites was much greater.  Correlation analysis 
between CRAM physical habitat scores and IBI scores indicated a significant relationship 
between physical habitat and biotic integrity.  The analysis also indicated that there were three 
groups of sites that corresponded with (1) the concrete-lined and altered channel sites, (2) the 
natural channel sites withinin the urban landscape, and (3) the natural channel open space sites. 
 
The two-way cluster analysis of 2010 taxa and sites indicated some clustering by taxa, with all of 
the sensitive taxa contained within one cluster.  But overall, the sites appeared to cluster more 
readily according to site physical conditions and total IBI score, and generally confirmed the 
correlation between CRAM and IBI scores.  The open space watershed sites with natural 
channels and complex substrates had the strongest clustering, the Santa Clara River Watershed 
sites with unconsolidated sandy substrates clustered together and most of the fully concrete-lined 
sites clustered together.  The lower watershed sites were populated primarily with abundant, 
ubiquitous, and opportunistic organisms common to most sites, whereas the open space sites had 
fairly distinctive benthic communities, with a number of unique and/or sensitive taxa present at 
each site.  Cluster analysis of all taxonomic data from 2003 to 2010 had results similar to the 
2010 data, with an overall strong association between BMI assemblages, site IBI scores and site 
physical characteristics.   
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7.0 FUTURE PROJECTIONS FOR BIOASSESSMENT 
 
As the science of bioassessment monitoring continues to evolve, further changes in monitoring 
protocols and methods and in the regulatory climate are likely.  Regulatory issues are likely to 
emerge as well, including the implementation of biological objectives or ―biocriteria‖.  This may 
require NPDES MS4 Permit holders to evaluate and implement ways to increase the biotic 
integrity of receiving waters (e.g., elevate a stream site‘s IBI score or another prescribed metric).  
Preliminary meetings regarding these potential requirements have indicated that not all 
waterbodies will be considered equally and that biological objectives will consider existing 
limitations on BMI colonization.  These limitations may include attributes such as physical 
habitat constraints, natural perturbations, and cost-prohibitive mitigations, although these have 
yet to be defined.   
 
Currently, the methodology for stream physical habitat assessment incorporates two separate 
protocols (i.e., SWAMP and CRAM).  In 2009, CRAM was first performed, and was done at all 
sites, although it was only required to be performed at SMC sites.  In 2010, CRAM was 
conducted only at SMC sites and 6-Arroyo Seco (due to major habitat disruption at that site).  
Both protocols assess unique attributes of the physical habitat, but there is also some redundancy 
between them.  Streamlining of protocols by a state agency (e.g., SWAMP or CDFG) would 
increase efficiency of the assessment but may require approval by the State Water Resources 
Control Boards (SWRCBs) and RWQCBs and subsequent incorporation into the NPDES MS4 
Permit.  Re-calibrating the IBI for low-gradient, depositional stream reaches is another potential 
improvement of current stream bioassessment methodologies.  Reference conditions for this 
habitat type were not adequately incorporated in the development of the IBI, and these types of 
sites may be designated as impaired when water quality is good and sensitive organisms are 
present but in very low numbers. 
 
There is also research in progress to develop algal biological metrics and an algae-specific IBI 
for southern California.  These are anticipated to be available by the end of 2011 and may be 
very useful tools in ambient surface water monitoring.  Algae respond more quickly and to 
different ecological stressors than BMI, and there is a general consensus that these two 
monitoring tools are complementary and that the addition of algae will provide a more 
comprehensive understanding of anthropogenic impacts to the stream biota. Algae sample 
collection is currently part of the SMC program scope of work, and has the potential to become a 
requirement for NPDES permit compliance monitoring. 
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Photos of Monitoring Reaches 
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SGUT-501–San Gabriel River SGUT-504–San Gabriel River 
 

SGUT-505–San Gabriel River  5, SGLT-506–Walnut Creek 
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 6–Arroyo Seco  7–Arroyo Seco 
 

LALT500–Rio Hondo LALT501–Arroyo Seco 
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8, LALT502–Compton Creek LALT503–Tunjunga Wash 
 

 19–Dominguez Channel SMC02548-Rustic Canyon Creek 
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SMC03944-Cheseboro Channel SMC02152-Malibu Creek 
 

SMC04264-Medea Creek SMC01676-Santa Clara River 
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SMC01372-Santa Clara River SMC09564-Santa Clara River 
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Dominguez 

Channel

SGUT‐501* SGUT‐504* SGUT‐505 5,SGLT‐506 6* 7 LALT500 LALT501 8, LALT502 LALT503 19 SMC02548 SMC03944 SMC02152 SMC04264 SMC01676 SMC01372
SMC01372 

Dup
SMC09564

PHYLUM ARTHROPODA

Insecta

Ephemeroptera (mayflies)

Baetidae

Baetis sp 5 cg 9 13 28 62 18 2 6 7 7 157

Baetis adonis 5 cg 69 173 198 464 41 514 40 2 2 85 201 197 39

Baetis flavistriga 4 cg 7

Callibaetis sp 9 cg 1 4 1 1 4 1 2

Centroptilum/Procleon spp 3 cg 10

Diphetor hageni 5 cg 14 1

Fallceon quilleri 4 cg 5 7 68 1 58 1 1 194 133 158 3

Caenidae

Caenis sp 7 cg 2

Ephemerellidae 1 cg 30

Drunella sp 0 cg 1

Serratella sp 2 cg 15 18

Serratella micheneri 1 cg 14 52

Heptageniidae 4 sc 4

Epeorus sp 0 sc 25

Leucrocuta/Nixe sp 3 sc 2

Leptohyphidae

Tricorythodes sp 4 cg 3 10 79 69 45 18

Leptophlebidae

Paraleptophlebia sp 4 cg 1 6

Odonata (dragonflies, damselflies)

Calopterygidae

Hetaerina americana 6 p 2 5 9

Coenagrionidae 9 p 6 3 2

Argia sp 7 p 2 2 6 10 4 10 5 3

Enallagma sp 9 p 2

Gomphidae

Progomphus borealis 4 p 1

Lestidate

Archilestes sp 9 p 3

Libellulidae

Libellula sp 9 p 1

Paltothemis lineatipes 9 p 1 1

Sympetrum sp 9 p 2

Plecoptera (stoneflies)

Nemouridae

Malenka sp 2 sh 310

Perlidae

Calineuria californica 2 p 3 2

Perlodidae

Isoperla sp 2 p 2

Hemiptera (true bugs)

Belostomatidae 8 p 3 1

Abedus sp 8 p 1

Corixidae 8 p 33 1

Corisella sp 8 p 2

Corisella decolor 8 p 1

Corisella edulis 8 p 1 1

Trichocorixa calva 8 p 1

Trichoptera (caddisflies)

Brachycentridae

Micrasema sp 1 mh 277 4

Glossosomatidae

Agapetus sp 0 sc 2 1 15

Helicopsychidae 3 sc

Helicopsyche borealis 3 sc 4

Hydropsychidae 4 cf 1

Appendix B.1:  Taxonomic Listing of Benthic Macroinvertebrates Collected from LACFCD Bioassessment Monitoring Sites for 2010

TV=Tolerance Value: range is 0‐10; 0 is intolerant to impairment.  FFG=Functional Feeding Group; cg=collector gatherer, cf=collector filterer, sc=scraper, p=predator, pa=parasite, mh=macrophyte herbivore, ph=piercer herbivore, om=omnivore.

San Gabriel River Watershed Los Angeles River Watershed Santa Monica Bay Watershed Santa Clara River Watershed

FFGTV

Yellow highlight = lined channel site

Bue highlight = unlined channel site

*Reference site

"sp" denotes taxa identified to genus level Page 1 of 4

RB-AR50103



Dominguez 

Channel

SGUT‐501* SGUT‐504* SGUT‐505 5,SGLT‐506 6* 7 LALT500 LALT501 8, LALT502 LALT503 19 SMC02548 SMC03944 SMC02152 SMC04264 SMC01676 SMC01372
SMC01372 

Dup
SMC09564

Appendix B.1:  Taxonomic Listing of Benthic Macroinvertebrates Collected from LACFCD Bioassessment Monitoring Sites for 2010

TV=Tolerance Value: range is 0‐10; 0 is intolerant to impairment.  FFG=Functional Feeding Group; cg=collector gatherer, cf=collector filterer, sc=scraper, p=predator, pa=parasite, mh=macrophyte herbivore, ph=piercer herbivore, om=omnivore.

San Gabriel River Watershed Los Angeles River Watershed Santa Monica Bay Watershed Santa Clara River Watershed

FFGTV

Cheumatopsyche sp 5 cf 1 7

Hydropsyche sp 4 cf 48 91 18 18 9 37 19 14

Hydroptilidae 4 ph 2 3 1 2 1 14 13

Hydroptila sp 6 ph 1 1 20 8 1 4 7 8 94 49 20 18

Ochrotrichia sp 4 ph 5 4

Oxyethira sp 3 ph 103

Lepidostomatidae

Lepidostoma sp 1 sh 3 138

Leptoceridae 4 om 4

Philopotamidae

Wormaldia sp 3 cf 4

Polycentropodidae

Polycentropus sp 6 p 1 2

Psychomyiidae

Tinodes sp 2 sc 1

Rhyacophilidae

Rhyacophila sp 0 p 2 3

Lepidoptera (moths) 1

Coleoptera (beetles)

Dytiscidae

Colymbetinae 5 p 1 1

Agabinus sp 5 p 1

Hygrotus sp 5 p 1

Ilybius sp 5 p 1

Stictotarsus sp 5 p 1

Elmidae

Narpus sp 4 cg 1

Optioservus sp 4 sc 4 2 1

Ordobrevia nubifera 4 sc 1

Zaitzevia sp 4 sc 9

Haliplidae

Peltodytes sp 5 mh 1

Hydrophilidae

Enochrus sp 5 cg 1

Tropisternus sp 5 p 2 2 1

Tropisternus ellipticus 5 p 2

Psephenidae

Psephenus falli 4 sc 1

Diptera (true flies)

Ceratopogonidae 6 p 1 5 1

Atrichopogon 6 cg 3 1

Bezzia/Palpomyia spp 6 p 2

Dasyhelea sp 6 cg 4 3 1 2

Chironomidae 6 cg 1 1 14 99

Ablabesmyia sp 8 cg 1 3 4

Alotanypus sp 7 p 2 1 2 1

Apedilum sp 6 cg 1 65 4 28 3

Brillia sp 5 sh 1 2

Cardiocladius sp 5 p 3

Chironomus sp 10 cg 7 1 11 9 29 10

Corynoneura sp 7 cg 2 1 5 3 2

Cricotopus sp 7 cg 22 5 1 120 2 13 276 56 2 9 3

Cricotopus/Bicinctus Grp. 7 cg 11

Cricotopus/Trifascia Grp. 7 cg 2 1

Dicrotendipes sp 8 cg 7 12 104 70 23 1

Eukiefferiella sp 8 om 4 3 1 20 12 4 1 2

Krenosmittia sp 1 cg 1

Labrundinea 6 p 4

Limnophyes sp 8 cg 2 3

Micropsectra sp 7 cg 9 7 3 20 4 20 1

Microtendipes 6 cf 9 4

Yellow highlight = lined channel site

Bue highlight = unlined channel site

*Reference site

"sp" denotes taxa identified to genus level Page 2 of 4
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Dominguez 

Channel

SGUT‐501* SGUT‐504* SGUT‐505 5,SGLT‐506 6* 7 LALT500 LALT501 8, LALT502 LALT503 19 SMC02548 SMC03944 SMC02152 SMC04264 SMC01676 SMC01372
SMC01372 

Dup
SMC09564

Appendix B.1:  Taxonomic Listing of Benthic Macroinvertebrates Collected from LACFCD Bioassessment Monitoring Sites for 2010

TV=Tolerance Value: range is 0‐10; 0 is intolerant to impairment.  FFG=Functional Feeding Group; cg=collector gatherer, cf=collector filterer, sc=scraper, p=predator, pa=parasite, mh=macrophyte herbivore, ph=piercer herbivore, om=omnivore.

San Gabriel River Watershed Los Angeles River Watershed Santa Monica Bay Watershed Santa Clara River Watershed

FFGTV

Nanocladius sp 3 cg 1

Orthocladius Cmplx 6 cg 1

Paracladopelma sp 7 1

Parametriocnemus sp 5 cg 2 11 1 1

Paraphaenocladius sp 4 cg 1

Paratanytarus sp 6 1

Pentaneura sp 6 p 3 4 25 3 10 1 4 5 5 1 5 3 2

Polypedilum sp 6 om 3 5 7 1 4 24

Procladius sp 9 p 4 10 8

Pseudochironomus sp 5 cg 1 6 2 4 3 14 10

Rheocricotopus sp 6 om 5

Rheotanytarsus 6 om 32 31 50 7 99 1 9 37 2

Synorthocladius sp 2 cg 4 1

Tanytarsus limneticus cf 8

Tanytarsus sp 6 cf 4 2 5 1 7 18 2 31 1 2 1

Thienemanniella sp 6 cg 1

Thienemannimyia Grp 6 p 1 2 4 2 2 5 1 7 1

Culicidae

Culex sp 8 cg 12

Dixidae

Dixa sp 2 cg 1

Dolichopodidae 4 p 1 1 6

Empididae 6 p 1 2 4 1 16 1 1 1

Chelifera/Metachela spp 6 p 3

Clinocera sp 6 p 6

Hemerodromia sp 6 p 4 1 12 1 1 3 4 2 20

Neoplasta sp 6 p 4

Ephydridae 6 3 1 72 1

Muscidae 6 p 9 1 1 2 2

Psychodidae cg 4 13

Maruina lanceolata 2 sc 1

Pericoma/Telmatoscopus spp 4 cg 1 1

Psychoda sp 10 cg 5

Simuliidae

Simulium sp 6 cf 4 14 10 44 309 8 1 6 1 20 81 111 4

Stratiomyidae

Caloparyphus/Euparyphus spp 8 cg 1 2 6 2 18 3 2 7 6 5

Euparyphus sp 8 cg 3 3 1 2

Nemotelus sp 8 cg 1

Tipulidae

Dicranota sp 3 p 1

Limonia sp 6 sh 2 1 1 3

Tipula sp 4 om 1 1 5 1 3

PHYLUM CHELICERATA

Arachnida

Acari (mites) 5 p 13

Hydryphantidae

Protzia sp 8 p 4

Hygrobatidae

Atractides sp 8 p 2 2 5

Lebertiidae

Lebertia sp 8 p 5 10

Limnesiidae

Limnesia sp 5 p 1

Mideopsidae

Mideopsis sp 5 p 2

Sperchontidae

Sperchon sp 8 p 4 17 17 2 1 1 4 3

Torrenticolidae

Torrenticola sp 5 p 11 16

PHYLUM ARTHROPODA

Yellow highlight = lined channel site

Bue highlight = unlined channel site

*Reference site

"sp" denotes taxa identified to genus level Page 3 of 4
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Dominguez 

Channel

SGUT‐501* SGUT‐504* SGUT‐505 5,SGLT‐506 6* 7 LALT500 LALT501 8, LALT502 LALT503 19 SMC02548 SMC03944 SMC02152 SMC04264 SMC01676 SMC01372
SMC01372 

Dup
SMC09564

Appendix B.1:  Taxonomic Listing of Benthic Macroinvertebrates Collected from LACFCD Bioassessment Monitoring Sites for 2010

TV=Tolerance Value: range is 0‐10; 0 is intolerant to impairment.  FFG=Functional Feeding Group; cg=collector gatherer, cf=collector filterer, sc=scraper, p=predator, pa=parasite, mh=macrophyte herbivore, ph=piercer herbivore, om=omnivore.

San Gabriel River Watershed Los Angeles River Watershed Santa Monica Bay Watershed Santa Clara River Watershed

FFGTV

Malacostraca

Amphipoda (scuds)

Hyalellidae

Hyalella sp 8 cg 1 4 1 39 2 8 3 321 294

Decapoda (crayfish)

Cambaridae 8 sh 1 3

Procambarus clarki 8 sh 1

Ostracoda 8 cg 5 33 749 4 207 26 5 499 6 649 31 32 17 10 6 1

PHYLUM PLATYHELMINTHES

Turbelleria (flatworms) 4 p 5 1 5 2 1 20 14 13 8 5

PHYLUM CNIDARIA

Hydrozoa

Hydroida

Hydridae

Hydra sp 5 p 2 3

PHYLUM NEMERTEA

Enopla (tongueworms)

Hoplonemertea

Tetrastemmatidae

Prostoma sp 8 p 1 1 5 1 16 5 6

PHYLUM ANNELIDIA

Hirudinea (leeches) 10 pa 1

Arynchobdellida

Erpobdellidae

Mooreobdella sp 8 p 1 5 1

Oligochaeta (earthworms) 5 cg 6 3 32 2 7 57 392 29 60 1 4 1 1 210

PHYLUM MOLLUSCA

Gastropoda (snails)

Pulmonata

Ancylidae

Ferrissia sp 6 sc 10 1 1

Hypsogastropoda

Hydrobiidae

Hydrobiidae 8 sc 1059 291

Pulmonata

Lymnaeidae

Lymnea sp 6 sc 15 1

Physidae

Physa sp 8 sc 3 23 2 10 2 18 9 8 7

Planorbidae

Menetus sp 6 sc 2

Yellow highlight = lined channel site

Bue highlight = unlined channel site

*Reference site

"sp" denotes taxa identified to genus level Page 4 of 4
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Dominguez 

Channel

SGUT‐501* SGUT‐504* SGUT‐505 5, SGLT‐506 6* 7 LALT500 LALT501 8, LALT502 LALT503 19 SMC02548 SMC03944 SMC02152 SMC04264 SMC01676 SMC01372
SMC01372 

Dup
SMC09564

Ostracoda 8 cg 5 33 749 4 207 26 5 499 6 649 31 32 17 10 6 1 2280

Baetis adonis 5 cg 69 173 198 464 41 514 40 2 2 85 201 197 39 2025

Hydrobiidae 8 sc 1059 291 1350

Hyalella sp 8 cg 1 4 1 39 2 8 3 321 294 673

Fallceon quilleri 4 cg 5 7 68 1 58 1 1 194 133 158 3 629

Simulium sp 6 cf 4 14 10 44 309 8 1 6 1 20 81 111 4 613

Oligochaeta 5 cg 6 3 32 2 7 57 392 29 60 1 4 1 1 210 805

Cricotopus sp 7 cg 22 5 1 120 2 13 276 56 2 9 3 509

Malenka sp 2 sh 310 310

Micrasema sp 1 mh 277 4 281

Rheotanytarsus 6 om 32 31 50 7 99 1 9 37 2 268

Hydropsyche sp 4 cf 48 91 18 18 9 37 19 14 254

Dicrotendipes sp 8 cg 7 12 104 70 23 1 217

Hydroptila sp 6 ph 1 1 20 8 1 4 7 8 94 49 20 18 231

Tricorythodes sp 4 cg 3 10 79 69 45 18 224

Baetis sp 5 cg 9 13 28 62 18 2 6 7 7 157 309

Lepidostoma sp 1 sh 3 138 141

Oxyethira sp 3 ph 103 103

Apedilum sp 6 cg 1 65 4 28 3 101

Ephydridae 6 3 1 72 1 77

Physa sp 8 sc 3 23 2 10 2 18 9 8 7 82

Tanytarsus sp 6 cf 4 2 5 1 7 18 2 31 1 2 1 74

Pentaneura sp 6 p  3 4 25 3 10 1 4 5 5 1 5 3 2 71

Turbellaria 4 p 5 1 5 2 1 20 14 13 8 5 74

Chironomus sp 10 cg 7 1 11 9 29 10 67

Serratella micheneri 1 cg 14 52 66

Micropsectra sp 7 cg 9 7 3 20 4 20 1 64

Caloparyphus/Euparyphus spp 8 cg 1 2 6 2 18 3 2 7 6 5 52

Sperchon sp 8 p 4 17 17 2 1 1 4 3 49

Eukiefferiella sp 8 om 4 3 1 20 12 4 1 2 47

Polypedilum sp 6 om 3 5 7 1 4 24 44

Pseudochironomus sp 5 cg 1 6 2 4 3 14 10 40

Argia sp 7 p 2 2 6 10 4 10 5 3 42

Hydroptilidae 4 ph 2 3 1 2 1 14 13 36

Prostoma sp 8 p 1 1 5 1 16 5 6 35

Corixidae 8 p 33 1 34

Serratella sp 2 cg 15 18 33

Ephemerellidae 1 cg 30 30

Hemerodromia sp 6 p 4 1 12 1 1 3 4 2 20 48

Empididae 6 p 1 2 4 1 16 1 1 1 27

Torrenticola sp 5 p 11 16 27

Epeorus sp 0 sc 25 25

Thienemannimyia Grp 6 p 1 2 4 2 2 5 1 7 1 25

Procladius sp 9 p 4 10 8 22

Agapetus sp 0 sc 2 1 15 18

Psychodidae cg 4 13 17

Chironomidae 6 cg 1 1 14 99 115

Hetaerina americana 6 p 2 5 9 16

Lymnea sp 6 sc 15 1 16

Diphetor hageni 5 cg 14 1 15

Lebertia sp 8 p 5 10 15

Muscidae 6 p 9 1 1 2 2 15

Parametriocnemus sp 5 cg 2 11 1 1 15

Callibaetis sp 9 cg 1 4 1 1 4 1 2 14

Acari 5 p 13 13

Corynoneura sp 7 cg 2 1 5 3 2 13

Appendix B.2:  Ranked Abundance of Benthic Macroinvertebrates Collected from LACFCD Monitoring Sites for 2010.                        

Los Angeles River WatershedSan Gabriel River Watershed Santa Clara River WatershedSanta Monica Bay Watershed

Taxon Grand TotalFFGTV

Yellow highlight = lined channel site

Bue highlight = unlined channel site

*Reference site

"sp" denotes taxa identified to genus level Page 1 of 3
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Dominguez 

Channel

SGUT‐501* SGUT‐504* SGUT‐505 5, SGLT‐506 6* 7 LALT500 LALT501 8, LALT502 LALT503 19 SMC02548 SMC03944 SMC02152 SMC04264 SMC01676 SMC01372
SMC01372 

Dup
SMC09564

Appendix B.2:  Ranked Abundance of Benthic Macroinvertebrates Collected from LACFCD Monitoring Sites for 2010.                        

Los Angeles River WatershedSan Gabriel River Watershed Santa Clara River WatershedSanta Monica Bay Watershed

Taxon Grand TotalFFGTV

Microtendipes 6 cf 9 4 13

Culex sp 8 cg 12 12

Coenagrionidae 9 p 6 3 2 11

Cricotopus/Bicinctus Grp. 7 cg 11 11

Ferrissia sp 6 sc 10 1 1 12

Tipula sp 4 om 1 1 5 1 3 11

Centroptilum/Procleon sp 3 cg 10 10

Dasyhelea sp 6 cg 4 3 1 2 10

Atractides sp 8 p 2 2 5 9

Euparyphus sp 8 cg 3 3 1 2 9

Ochrotrichia sp 4 ph 5 4 9

Zaitzevia sp 4 sc 9 9

Ablabesmyia sp 8 cg 1 3 4 8

Cheumatopsyche sp 5 cf 1 7 8

Dolichopodidae 4 p 1 1 6 8

Tanytarsus limneticus cf 8 8

Ceratopogonidae 6 p 1 5 1 7

Limonia sp 6 sh 2 1 1 3 7

Mooreobdella sp 8 p 1 5 1 7

Optioservus sp 4 sc 4 2 1 7

Paraleptophlebia sp 4 cg 1 6 7

Baetis flavistriga 4 cg 7 7

Alotanypus sp 7 p 2 1 2 1 6

Clinocera sp 6 p 6 6

Calineuria californica 2 p 3 2 5

Hydra sp 5 p 2 3 5

Limnophyes sp 8 cg 2 3 5

Psychoda sp 10 cg 5 5

Rheocricotopus sp 6 om 5 5

Rhyacophila sp 0 p 2 3 5

Synorthocladius sp 2 cg 4 1 5

Tropisternus sp 5 p 2 2 1 5

Atrichopogon 6 cg 3 1 4

Belostomatidae 8 p 3 1 4

Cambaridae 8 sh 1 3 4

Helicopsyche borealis 3 sc 4 4

Heptageniidae 4 sc 4 4

Labrundinea 6 p 4 4

Leptoceridae 4 om 4 4

Neoplasta sp 6 p 4 4

Protzia sp 8 p 4 4

Wormaldia sp 3 cf 4 4

Archilestes sp 9 p 3 3

Brillia sp 5 sh 1 2 3

Cardiocladius sp 5 p 3 3

Chelifera/Metachela spp 6 p 3 3

Cricotopus/Trifascia Grp. 7 cg 2 1 3

Polycentropus sp 6 p 1 2 3

Bezzia/Palpomyia 6 p 2 2

Caenis sp 7 cg 2 2

Colymbetinae 5 p 1 1 2

Corisella edullis 8 p 1 1 2

Corisella sp 8 p 2 2

Enallagma sp 9 p 2 2

Isoperla sp 2 p 2 2

Leucrocuta/Nixe spp 3 sc 2 2

Yellow highlight = lined channel site

Bue highlight = unlined channel site

*Reference site

"sp" denotes taxa identified to genus level Page 2 of 3
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Dominguez 

Channel

SGUT‐501* SGUT‐504* SGUT‐505 5, SGLT‐506 6* 7 LALT500 LALT501 8, LALT502 LALT503 19 SMC02548 SMC03944 SMC02152 SMC04264 SMC01676 SMC01372
SMC01372 

Dup
SMC09564

Appendix B.2:  Ranked Abundance of Benthic Macroinvertebrates Collected from LACFCD Monitoring Sites for 2010.                        

Los Angeles River WatershedSan Gabriel River Watershed Santa Clara River WatershedSanta Monica Bay Watershed

Taxon Grand TotalFFGTV

Menetus sp 6 sc 2 2

Mideopsis sp 5 p 2 2

Paltothemis lineatipes 9 p 1 1 2

Pericoma/Telmatoscopus spp 4 cg 1 1 2

Sympetrum 9 p 2 2

Tropisternus ellipticus 5 p 2 2

Abedus sp 8 p 1 1

Agabinus sp 5 p 1 1

Corisella decolor 8 p 1 1

Dicranota sp 3 p 1 1

Dixa sp 2 cg 1 1

Drunella sp 0 cg 1 1

Enochrus sp 5 cg 1 1

Hirudinea 10 pa 1 1

Hydropsychidae 4 cf 1 1

Hygrotus sp 5 p 1 1

Ilybius sp 5 p 1 1

Krenosmittia sp 1 cg 1 1

Lepidoptera 1 1

Libellula sp 9 p 1 1

Limnesia sp 5 p 1 1

Maruina lanceolata 2 sc 1 1

Nanocladius sp 3 cg 1 1

Narpus sp 4 cg 1 1

Nemotelus sp 8 cg 1 1

Ordobrevia nubifera 4 sc 1 1

Orthocladius Cmplx 6 cg 1 1

Paracladopelma sp 7 1 1

Paraphaenocladius sp 4 cg 1 1

Paratanytarus sp 6 1 1

Peltodytes sp 5 mh 1 1

Procambarus clarki 8 sh 1 1

Progomphus borealis 4 p 1 1

Psephenus falli 4 sc 1 1

Stictotarsus sp 5 p 1 1

Thienemanniella sp 6 cg 1 1

Tinodes sp 2 sc 1 1

Trichocorixa calva 8 p 1 1

Grand Total 606 629 602 778 647 720 643 649 523 608 683 662 753 1505 666 616 662 628 586 13166

Yellow highlight = lined channel site

Bue highlight = unlined channel site

*Reference site

"sp" denotes taxa identified to genus level Page 3 of 3
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Dominguez 
Channel

Metric SGUT-501* SGUT-504* SGUT-505 5, SGLT-506 6* 7 LALT500 LALT501 8, LALT502 LALT503 19 SMC02548 SMC03944 SMC02152 SMC04264 SMC01676 SMC01372 SMC01372 
Dup SMC09564

Taxa Richness 42 44 30 10 22 31 24 13 17 22 13 31 13 21 14 27 25 20 14

Ephemeropteran Taxa 8 8 1 0 3 3 1 2 1 1 1 2 1 1 1 4 3 3 4

Plecopteran Taxa 1 1 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0

Trichopteran Taxa 8 4 5 0 2 0 0 1 0 0 0 7 0 2 1 2 2 2 1

EPT Taxa (Ephemeroptera, 
Plecoptera, Trichoptera) 17 13 6 0 5 3 1 3 1 1 1 11 1 3 2 6 5 5 5

% EPT Individuals 77.8% 61.6% 57.0% 0.0% 74.6% 16.6% 0.2% 89.8% 0.2% 0.2% 0.2% 81.8% 0.6% 1.4% 1.6% 80.4% 70.4% 69.0% 41.0%

% Sensitive EPT Individuals 55.6% 22.0% 17.0% 0.0% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 70.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Dipteran Taxa 15 18 15 4 17 22 13 9 6 16 6 13 9 7 4 8 10 8 4

Non Insect Taxa 6 9 7 5 0 5 6 1 8 3 4 3 3 9 7 7 5 4 4

% Chironomidae Individuals 9.8% 13.4% 12.2% 1.8% 8.0% 32.4% 54.6% 3.6% 6.8% 68.6% 14.8% 13.0% 10.6% 1.8% 0.6% 2.0% 2.6% 1.4% 16.4%

Shannon Diversity 2.3 2.9 2.4 0.2 1.2 2.2 2.1 0.9 1.1 2.0 1.1 2.0 0.7 1.0 1.2 2.2 2.2 2.0 1.8

Margalef Diversity 7.1 7.7 5.0 1.4 3.7 4.8 3.7 2.3 2.6 3.9 1.9 5.0 2.1 3.4 2.3 4.3 4.5 3.4 2.1

Average Tolerance Value 2.9 4.3 5.2 8.0 5.2 6.0 7.3 5.0 5.7 6.9 7.7 2.9 7.8 7.9 7.8 5.0 5.0 5.0 5.3

% Dominant Taxon 47.2% 27.8% 32.4% 96.4% 71.4% 41.8% 31.6% 80.4% 75.0% 45.0% 71.2% 46.8% 85.8% 70.6% 45.0% 31.6% 30.6% 31.8% 35.8%

% Intolerant Individuals 53.6% 21.2% 0.0% 0.0% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 70.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

% Tolerant Individuals 3.2% 5.2% 11.2% 98.6% 3.8% 10.2% 56.8% 0.8% 18.2% 24.0% 81.8% 3.0% 89.4% 95.0% 93.2% 9.2% 3.8% 3.0% 1.6%

% Collector-gatherer 25.8% 55.2% 51.4% 98.6% 83.8% 27.4% 91.8% 94.4% 93.2% 73.4% 96.2% 12.4% 95.4% 23.6% 51.0% 63.8% 66.4% 68.4% 89.8%

% Collector-filterer 10.4% 19.4% 5.8% 0.0% 6.8% 42.8% 4.2% 1.4% 0.4% 4.6% 0.0% 4.2% 0.4% 0.6% 0.0% 9.8% 15.8% 21.0% 0.8%

% Predator 5.0% 13.4% 5.4% 0.8% 2.0% 10.8% 3.2% 1.6% 4.0% 9.0% 0.6% 5.4% 1.0% 3.6% 4.6% 8.6% 8.4% 4.2% 4.2%

% Shredder 0.2% 0.0% 0.0% 0.4% 0.0% 0.2% 0.0% 0.0% 0.2% 0.2% 0.0% 68.0% 0.0% 0.0% 0.0% 0.0% 0.2% 0.6% 0.0%

% Scraper 4.4% 5.6% 6.4% 0.2% 0.2% 1.0% 0.6% 0.0% 2.2% 0.0% 3.0% 2.0% 0.0% 71.0% 42.8% 1.4% 0.0% 0.0% 1.4%

% Others 54.2% 6.4% 30.2% 0.0% 6.8% 17.8% 0.2% 2.6% 0.0% 0.0% 0.2% 8.0% 3.2% 1.2% 1.6% 16.4% 9.2% 5.8% 3.6%

Estimated abundance of BMI /ft2 918 95 304 5,894 514 546 487 971 48 1,316 2,587 2,257 11,409 2,280 2,018 933 669 1,586 666

San Gabriel River Watershed Los Angeles River Watershed Santa Monica Bay Watershed Santa Clara River Watershed

Appendix B.3:  Calculated BMI Metric Values for Benthic Macroinvertebrates Collected from LACFCD Monitoring Sites for 2010.

Yellow highlight = lined channel site

Blue highlight = unlined channel site

*Reference site
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Watershed Receiving Water Body Site Code
Water 

Temperature 
(°C)

pH
Specific 

Conductance 
(mS/cm)

Dissolved 
Oxygen 
(mg/l)

Turbidity 
(ntu)

Alkalinity    
(mg/L 

CaCO3)

Hardness   
(mg/L 

CaCO3)
San Gabriel River SGUT-501* 18.5 8.12 0.328 8.20 2.3 160 144

San Gabriel River SGUT-504* 17.0 8.26 0.324 9.16 0.8 172 160

San Gabriel River SGUT-505 17.3 8.08 0.309 9.11 11.3 140 152

Walnut Channel 5, SGLT-506 22.3 8.59 1.122 12.02 7.4 200 380

Arroyo Seco 6* 24.3 8.19 0.452 7.83 1.5 280 216

Arroyo Seco 7 17.6 7.96 0.952 8.85 2.9 248 360

Rio Hondo LALT500 37.2 9.64 0.981 12.20 2.4 72 192

Arroyo Seco LALT501 24.1 8.26 0.993 9.86 2.9 208 360

Compton Creek 8, LALT502  26.3 7.66 1.159 4.99 3.0 200 244

Tujunga Wash LALT503 23.4 8.07 2.131 5.99 58.9 300 400

Dominguez Channel Dominguez Channel 19 21.3 8.03 0.742 9.53 0.4 200 180

Rustic Canyon Creek SMC02548 17.7 7.98 1.376 8.75 0.1 320 620

Cheseboro Canyon Channel SMC03944 28.0 8.34 3.174 13.70 2.7 204 >1200

Malibu Creek SMC02152 18.8 7.90 3.221 8.14 0.9 360 >1200

Medea Creek SMC04264 17.4 7.65 2.926 5.33 0.2 404 >1200

Santa Clara River  SMC01676 20.8 7.90 1.239 7.59 0..0 208 380

Santa Clara River  SMC01372 25.0 7.78 1.224 8.04 -0.7 252 748

Santa Clara River SMC09564 78.4 7.67 1.200 6.80 NS 212 NS

Yellow highlight = lined channel site         
Blue highlight = unlined channel site
*Reference site                                                                                    
NS = Not Sampled

Santa Clara River 
Watershed

Appendix B.4:  Physical Water Quality Data for LACFCD Bioassessment Sites for 2010

Santa Monica Bay 
Watershed

Los Angeles River 
Watershed

San Gabriel River 
Watershed
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Dominguez 
Channel

Physical Habitat Measure SGUT-501* SGUT-504* SGUT-505 5,         
SGLT-506 6* 7 LALT500 LALT501 8, 

LALT502 LALT503 19 SMC 
02548

SMC 
03944

SMC 
02152

SMC 
04264

SMC 
01676 

SMC 
01372  SMC 09564 

CRAM physical habitat score (25-100 
point scale)

not 
assessed

not 
assessed

not 
assessed NA 61 NA NA NA NA NA NA 79 30 78 68 69 67 65

Elevation (feet above sea level) 1,620 1,512 898 298 1,118 725 82 295 22 578 3 415 210 385 310 780 1,060 885

SWAMP physical habitat attributes

Substrate complexity (0-20 scale) 18 15 15 9 10 15 2 3 7 2 4 18 2 17 15 14 14 14

Sediment deposition (0-20 scale) 19 16 15 14 5 11 18 18 9 20 15 19 19 12 17 15 11 13

Channel alteration (0-20 scale) 19 19 17 6 16 13 2 3 9 1 1 20 1 14 16 19 19 14

Attached macroalgae (% of reach) 17.1% 8.6% 2.9% 58.1% 0.0% 1.0% 0.0% 8.6% 31.4% 0.0% 38.1% 1.9% 4.8% 40.0% 51.4% 41.0% 50.5% 31.7%
Bank stability-left bank stable stable stable stable stable stable stable stable stable stable stable stable stable stable stable stable stable vulnerable

Bank stability-right bank stable stable stable stable stable stable stable stable stable stable stable stabe stabe stabe stabe stabe stabe stable

Gradient (% of slope) 3.4% 1.9% 2.2% 0.7% 3.7% 2.2% 0.2% 0.1% 1.1% 0.5% 0.1% 3.0% 0.7% 0.9% 0.9% 0.6% 0.5% 0.5%

Flow Volume (cfs, ft3/second) 30.7 43.9 NR 0.3 0.6 1.3 0.0 5.8 0.9 2.8 5.5 0.2 NA 0.6 1.9 28.3 36.8 NA

Average canopy cover (% of reach) 43% 21% 4% 11% 28% 87% 50% 0% 3% 4% 0% 95% 8% 79% 65% 19% 18% 32%

Riffle/rapid habitat (% of reach) 33% 69% 25% 5% 57% 48% 1% 0% 100% 50% 0% 19% 0% 27% 17% 80% 71% 74%

Run/glide habitat (% of reach) 67% 31% 76% 96% 43% 43% 48% 100% 0% 50% 100% 82% 100% 53% 65% 20% 30% 11%

Pool habitat (% of reach) 1% 0% 0% 0% 1% 10% 52% 0% 0% 0% 0% 0% 0% 20% 19% 0% 0% 0%

Substrate composition 

Fines (% of reach) 0% 0% 3% 9% 0% 26% 22% 1% 3% 1% 0% 0% 0% 2% 1% 2% 0% 13%

Sand (% of reach) 14% 18% 6% 36% 33% 4% 41% 0% 3% 0% 4% 11% 0% 14% 28% 30% 34% 51%

Gravel (% of reach) 8% 26% 1% 40% 38% 9% 11% 0% 0% 0% 1% 69% 0% 18% 9% 43% 44% 34%

Cobble (% of reach) 27% 34% 13% 15% 13% 26% 17% 0% 0% 0% 0% 6% 0% 21% 17% 16% 11% 0%

Boulder (% of reach) 35% 13% 55% 0% 7% 10% 2% 0% 0% 0% 0% 0% 0% 5% 6% 1% 1% 0%

Roots (% of reach) 8% 7% 7% 0% 0% 10% 0% 0% 0% 0% 0% 3% 0% 40% 35% 7% 6% 2%

Wood (% of reach) 0% 1% 1% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

Consolidated Sediment (% of reach) 0% 0% 0% 0% 0% 6% 7% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Bedrock (% of reach) 9% 0% 13% 0% 8% 0% 0% 0% 0% 0% 0% 11% 0% 0% 5% 1% 3% 0%

Concrete (% of reach) 0% 1% 1% 0% 0% 10% 0% 99% 94% 99% 95% 0% 100% 0% 0% 0% 0% 0%

Yellow highlight = lined channel site         
Blue highlight = unlined channel site
*Reference site
NA = Not Assessed

Santa Clara River WatershedSanta Monica Bay WatershedLos Angeles River WatershedSan Gabriel River Watershed

Appendix B.5:  Physical Habitat Measures of LACFCD Bioassessment Monitoring Reaches for 2010. 
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Metric 
Value IBI score Metric 

Value IBI score Metric 
Value IBI score Metric 

Value IBI score Metric 
Value IBI score Metric 

Value IBI score Metric 
Value IBI score

San Gabriel River San Gabriel River SGUT-501* 56 Very Good 36% 10 14% 8 14% 7 3 5 10 7 54% 10 17 9

Santa Monica Bay Rustic Canyon Creek SMC02548 51 Good 17% 10 10% 9 23% 4 1 2 13 10 70% 10 11 6

San Gabriel River San Gabriel River SGUT-504* 50 Good 75% 6 20% 7 16% 7 3 5 15 10 21% 8 13 7

Santa Clara River Santa Clara River SMC01372 31 Fair 82% 4 20% 7 24% 4 3 5 11 8 0% 0 5 3

San Gabriel River San Gabriel River SGUT-505 29 Fair 57% 10 23% 6 20% 5 0 0 8 5 0% 0 6 3

Santa Clara River Santa Clara River SMC01676 28 Fair 74% 6 26% 5 30% 2 2 4 11 8 0% 0 6 3

Los Angeles River Arroyo Seco 6* 23 Poor 91% 2 0% 10 18% 6 0 0 5 2 0% 0 5 3

Santa Clara River Santa Clara River SMC01372 Dup 23 Poor 89% 2 20% 7 20% 5 1 2 7 4 0% 0 5 3

Los Angeles River Arroyo Seco 7 22 Poor 70% 7 16% 8 39% 0 0 0 9 6 0% 0 3 1

Los Angeles River Arroyo Seco LALT501 19 Poor 96% 1 8% 10 15% 7 0 0 3 0 0% 0 3 1

Los Angeles River Tujunga Wash LALT503 18 Poor 78% 5 14% 8 36% 1 0 0 7 4 0% 0 1 0

Santa Monica Bay Malibu Creek SMC02152 17 Poor 24% 10 43% 1 43% 0 0 0 8 5 0% 0 3 1

Santa Clara River Santa Clara River SMC09564 17 Poor 91% 2 29% 5 14% 7 0 0 3 0 0% 0 5 3

Santa Monica Bay Medea Creek SMC04264 14 Poor 51% 10 50% 0 43% 0 0 0 6 3 0% 0 2 1

Los Angeles River Rio Hondo LALT500 13 Very Poor 96% 1 25% 6 42% 0 1 2 7 4 0% 0 1 0

Dominguez Channel Dominguez Channel 19 7 Very Poor 96% 1 31% 4 62% 0 1 2 3 0 0% 0 1 0

Santa Monica Bay Cheseboro Canyon 
Channel SMC03944 7 Very Poor 96% 1 23% 6 38% 0 0 0 3 0 0% 0 1 0

Los Angeles River Compton Creek 8, LALT502 6 Very Poor 94% 1 47% 0 47% 0 1 2 6 3 0% 0 1 0

San Gabriel River Walnut Channel SGLT-506 0 Very Poor 99% 0 50% 0 60% 0 0 0 3 0 0% 0 0 0

Watershed

Yellow highlight = lined channel site         
Blue highlight = unlined channel site
*Reference site

Appendix B.6:  Index of Biotic Integrity Scores for LACFCD Bioassessment Sites for 2010.

Total IBI 
ScoreReceiving Water Body IBI Rating

% CF+CG
Site Code

% Intolerant 
Individuals Number EPT Taxa% Non-Insect Taxa % Tolerant Taxa Number 

Coleoptera Taxa
Number Predator 

Taxa
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Appendix B.7.  Cluster Analysis of Stations and Taxa for Los Angeles County Bioassessment Monitoring Sites for 2010. 
(TV values are not applied to some family or order level taxa due to high variability within those levels)   
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Appendix B.8.  Cluster Analysis of Stations and Taxa for Los Angeles County Bioassessment Monitoring Sites for 2003-2010. 
(TV values are not applied to some family or order level taxa due to high variability within those levels)   
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Field Data Sheets 
 

(ON CD ONLY) 
(Chain of Custodies and Field Data Sheets are available  

upon request.) 
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STATE OF CALIFORNIA - THE RESOURCES AGENCY                        Arnold Schwarzenegger 
 
DEPARTMENT OF FISH AND GAME        
AQUATIC BIOASSESSMENT LABORATORY-CHICO 
CALIFORNIA STATE UNIVERSITY, CHICO 
CHICO, CA 95929-0555 
530-898-4792 
 
October 29, 2010 
 
 
Bill Isham 
Weston Solutions 
2433 Impala Drive 
Carlsbad, CA 92008 
 
Dear Bill, 
 
Attached are the results of my QC analysis of 1 sample submitted from the SMC 2010 project. The 
results are presented in five summary tables. This QC analysis was performed in accordance to the 
Southwest Association of Freshwater Invertebrate Taxonomists (SAFIT)’s Standard Taxonomic 
Effort Document (STE) 28 November 2006 version (Richards and Rogers, 2006). 
 
Only one taxonomic discrepancy was found in this sample. An immature Enochrus larva was 
misidentified as Tropisternus. Since another Enochrus larva was identified correctly, I consider this a 
minor taxonomic error or possibly a sorting error. 
 
Ostracoda was left off the original datalist. 
 
I welcome any questions or comments you may have concerning this report. 
 
Sincerely, 

 
Austin Brady Richards 
Aquatic Bioassessment Laboratory–Chico 
California State University, Chico 
Chico, CA 95929-0555 
arichards@csuchico.edu 
(530) 898-4792 

RB-AR50136

mailto:arichards@csuchico.edu
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California and Adjacent States including Standard Taxonomic Effort Levels. Version: 
28 November 2006." Retrieved 11 May 2007, from 
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 Comparative Taxonomic Listing of all Submitted Samples 
Samples submitted by Weston Solutions for Project: SMC 2010 
Report prepared by Brady Richards, CDFG ABL-Chico, 10/29/2010 
Taxonomist Sample no. Vial no. Original ID Original  Stage ABL  ABL ID 
 Count Count 
 SMC01372 
  
 1 Baetis adonis 201 201 Baetis adonis 
 2 Baetis 7 7 Baetis 
 3 Hetaerina  5 5 Hetaerina americana 
 americana 
 4 Argia 10 10 Argia 
 5 Hydropsyche 19 L 19 Hydropsyche 
 6 Hydropsychidae 1 P 1 Hydropsychidae 
 7 Hydroptila 49 L 49 Hydroptila 
 8 Hydroptilidae 14 P 14 Hydroptilidae 
 9 Caloparyphus/Eup 6 L 6 Caloparyphus/Euparyphus 
 aryphus 
 10 Dasyhelea 2 L 2 Dasyhelea 
 11 Limonia 1 L 1 Limonia 
 12 Hemerodromia 4 L 4 Hemerodromia 
 13 Simulium 81 L&P 81 Simulium 
 14 Tipula 3 L 3 Tipula 
 15 Euparyphus 1 L 1 Euparyphus 
 16 Ceratopogonidae 1 P 1 Ceratopogonidae 
 17 Sperchon 3 3 Sperchon 
 18 Mooreobdella 1 1 Mooreobdella 
 19 Turbellaria 13 13 Turbellaria 
 20 Prostoma 5 5 Prostoma 
 21 Fallceon quilleri 133 133 Fallceon quilleri 
 22 Tricorythodes 69 71 Tricorythodes 
 23 Empididae 1 P 1 Empididae 
 24 Tropisternus 2 L 1 Tropisternus 
 24 Tropisternus 2 L 1 Enochrus 
 25 Enochrus 1 L 1 Enochrus 
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Taxonomist Sample no. Vial no. Original ID Original  Stage ABL  ABL ID 
 Count Count 
 SMC01372 
 26 Tropisternus  2 A 2 Tropisternus ellipticus 
 ellipticus 
 27 Pentaneura 3 L 3 Pentaneura 
 28 Pseudochironomus 14 L 14 Pseudochironomus 
 29 Ostracoda 6 9 Ostracoda 

 Page 2 of 2 
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 Listing of Enumeration Discrepancies 
Samples submitted by Weston Solutions for Project: SMC 2010 

Report prepared by Brady Richards, CDFG ABL-Chico, 10/29/2010 
 # Counted Difference 
 Sample # Vial # Original ID Original QC (Original - 
QC) 
 Minor Counting Discrepancies 
 SMC01372 22 Tricorythodes 69 71 -2 
 29 Ostracoda 6 9 -3 
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 Listing of Taxonomic Discrepancies 
Samples submitted by Weston Solutions for Project: SMC 2010 

Report prepared by Brady Richards, CDFG ABL-Chico, 10/29/2010 
 Final ID Taxonomic level # Organis
Sample # Vial # Original ID QC Final ID of dispute 
SMC01372 
 Disputed ID 
 24 Tropisternus Enochrus Genus 1
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 Summary of Taxonomic and Enumeration Discrepancies 
Samples submitted by Weston Solutions for Project: SMC 2010 

Report prepared by Brady Richards, CDFG ABL-Chico, 10/29/2010 
 Taxonomic Discrepancies Counting 
Discrepancies 
 Taxonomic Precision 
 Relative to QC 
 Sample # Total Taxa Disputed ID More precise Less Precise Major
 Minor 
 f* n** f n f n f d*** f d 
 SMC01372 29 1 1 - - - - - - 2 5 

*    = the frequency of occurence of the discrepancy, in number of samples f
**    = the number of organisms affected (by QC Lab counts) n 
***    = the sum total of (absolute value of) differences in counts d 
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 QC Report - Disputed ID's only 
Samples submitted by Weston Solutions for Project: SMC 2010 
Report prepared by Brady Richards, CDFG ABL-Chico, 10/29/2010 

Sample # Vial #. Original ID QC ID comments 
SMC01372 24 Tropisternus Enochrus 
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STATE OF CALIFORNIA - THE RESOURCES AGENCY                        Arnold Schwarzenegger 
 
DEPARTMENT OF FISH AND GAME        
AQUATIC BIOASSESSMENT LABORATORY-CHICO 
CALIFORNIA STATE UNIVERSITY, CHICO 
CHICO, CA 95929-0555 
530-898-4792 
 
 
 
 
 
 
October 29, 2010 
 
 
Bill Isham 
Weston Solutions 
2433 Impala Drive 
Carlsbad, CA 92008 
 
Dear Bill, 
 
Attached are the results of my QC analysis of 3 samples submitted from the LACFCD 2010 project. 
The results are presented in five summary tables. This QC analysis was performed in accordance to 
the Southwest Association of Freshwater Invertebrate Taxonomists (SAFIT)’s Standard Taxonomic 
Effort Document (STE) 28 November 2006 version (Richards and Rogers, 2006). 
 
There were three instances of “tagalong” organisms, including one terrestrial organism found in the 
Corixidae vial. Tagalongs are defined as specimens accidentally included in a vial of organisms of 
another taxon and are marked as "Probable sorting error" in the attached Listing of Taxonomic 
Discrepancies file. 
 
A female Trichocorixa calva (Say) specimen was misidentified as T. uhleri Sailer. The primary 
character used to separate the two species is the relative position of the indentation of the embolium. 
The indentation is about one third the distance between the embolium base and the nodal furrow for 
T. calva and about half the distance for T. uhleri (Lauck, 1979). 
 
A vial of Muscidae larvae was found to contain both Muscidae and Ephydridae. The posterior 
spiracles of the Ephydridae larvae were on sharply pointed spines (Courtney and Merritt, 2008). 
 
Two large count discrepancies were encountered during the QC analysis. In the submitted data lists, 
the counts for Oxyethira and Physa were 7 and 32 respectively, but the QC counts were 103 and 23. 
Since both labels had correct counts and per our email conversion this week both counts were correct 
in your original data, I suspect these represent transcription errors. 
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I welcome any questions or comments you may have concerning this report. 
 
Sincerely, 

 
Austin Brady Richards 
Aquatic Bioassessment Laboratory–Chico 
California State University, Chico 
Chico, CA 95929-0555 
arichards@csuchico.edu 
(530) 898-4792 
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mailto:arichards@csuchico.edu


Literature Cited 
 
Courtney, G. W., and R. W. Merritt. 2008. Chapter 22: Aquatic Diptera. Part One. Larvae of 

Aquatic Diptera. [pp. 687-722]. In: R. W. Merritt, K. W. Cummins and M. B. Berg 
(editors), An introduction to the aquatic insects of North America, fourth edition, xvi + 
1158 pp. + 39 color plates. Kendall/Hunt Publishing Company, Dubuque, Iowa. 687-
722 pp. 

 
Lauck, David R. 1979. Family Corixidae/water boatmen. In: Menke, Arnold S. (ed.) The 

semiaquatic and aquatic Hemiptera of California (Heteroptera: Hemiptera) 
 
Richards, A. B. and D. C. Rogers. (2006). "Southwest Association of Freshwater 

Invertebrate Taxonomists (SAFIT) List of Freshwater Macroinvertebrate Taxa from 
California and Adjacent States including Standard Taxonomic Effort Levels. Version: 
28 November 2006." Retrieved 11 May 2007, from 
http://www.waterboards.ca.gov/swamp/safit.html 

RB-AR50146

http://www.waterboards.ca.gov/swamp/safit.html


 Comparative Taxonomic Listing of all Submitted Samples 
Samples submitted by Weston Solutions for Project: LACFCD 2010 
Report prepared by Brady Richards CDFG ABL-Chico, 10/29/2010 
Taxonomist Sample no. Vial no. Original ID Original  Stage ABL  ABL ID 
 Count Count 
 LALT 503 
  
 1 Callibaetis 1 1 Callibaetis 
 2 Fallceon quilleri 1 1 Fallceon quilleri 
 3 Dolichopodidae 5 L 5 Dolichopodidae 
 4 Dasyhelea 3 L 3 Dasyhelea 
 5 Ceratopogonidae 15 P 15 Ceratopogonidae 
 5 Ceratopogonidae 15 1 Sphaeriidae 
 6 Hemerodromia 1 L 1 Hemerodromia 
 7 Psychoda 5 L 5 Psychoda 
 8 Limonia 1 L 1 Limonia 
 9 Muscidae 2 L 2 Muscidae 
 10 Simulium 1 L 1 Simulium 
 11 Psychodidae 3 P 3 Psychodidae 
 12 Libellulidae 1 1 Libellulidae 
 13 Trichocorixa uhleri 1 A 1 Trichocorixa calva 

 14 Corisella decolor 1 A 1 Corisella decolor 
 15 Corixidae 33 L 1 Neuroptera 
 15 Corixidae 33 32 Corixidae 
 16 Ephydridae 72 72 Ephydridae 
 17 Hyalella 2 2 Hyalella 
 18 Ostracoda 5 5 Ostracoda 
 19 Oligochaeta 29 29 Oligochaeta 
 20 Chironomidae 14 P 14 Chironomidae 
 21 Chironomus 29 29 Chironomus 
 22 Cricotopus 209 209 Cricotopus 
 23 Cricotopus 67 P 67 Cricotopus 
 24 Dicrotendipes 63 63 Dicrotendipes 
 25 Dicrotendipes 7 P 7 Dicrotendipes 

 Page 1 of 5 

RB-AR50147



Taxonomist Sample no. Vial no. Original ID Original  Stage ABL  ABL ID 
 Count Count 
 LALT 503 
 26 Limnophyes 2 2 Limnophyes 
 27 Paratanytarsus 1 1 Paratanytarsus 
 28 Pentaneura 1 1 Pentaneura 
 29 Pseudochironomus 2 2 Pseudochironomus 
 30 Tanytarsus 16 16 Tanytarsus 
 31 Tanytarsus 15 P 15 Tanytarsus 
 32 Ceratopogonidae 1 L 1 Ceratopogonidae 

 Page 2 of 5 
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Taxonomist Sample no. Vial no. Original ID Original  Stage ABL  ABL ID 
 Count Count 
 SGUT-505 
 1 Baetis adonis 198 198 Baetis adonis 
 2 Baetis 28 28 Baetis 
 3 Tricorythodes 3 3 Tricorythodes 
 4 Hydroptila 20 L 20 Hydroptila 
 5 Hydroptilidae 2 P 2 Hydroptilidae 
 6 Oxyethira 7 L&P 103 Oxyethira 
 7 Hydropsyche 18 L 18 Hydropsyche 
 8 Polycentropus 1 L 1 Polycentropus 
 9 Ochrotrichia 5 L 5 Ochrotrichia 
 9 Belostomatidae 3 3 Belostomatidae 
 10 Lepidoptera 1 L 1 Lepidoptera 
 11 Tipula 1 L 1 Tipula 
 12 Muscidae 9 L 3 Muscidae 
 12 Muscidae 9 P 7 Ephydridae 
 13 Ephydridae 3 L&P 3 Ephydridae 
 14 Empididae 4 P 4 Empididae 
 15 Clinocera 6 L 6 Clinocera 
 16 Simulium 10 L&P 10 Simulium 
 17 Pericoma/Telmatos 1 L 1 Pericoma/Telmatoscopus 
 copus 
 18 Turbellaria 1 1 Turbellaria 
 19 Oligochaeta 32 32 Oligochaeta 
 20 Hydra 2 2 Hydra 
 21 Prostoma 1 1 Prostoma 
 22 Lymnaea 15 15 Lymnaea 
 23 Physa 32 23 Physa 
 24 Lebertia 10 10 Lebertia 
 25 Ostracoda 33 33 Ostracoda 
 26 Chironomidae 1 P 1 Chironomidae 
 27 Ablabesmyia 2 2 Ablabesmyia 
 28 Cricotopus 4 4 Cricotopus 
 29 Cricotopus 1 P 1 Cricotopus 
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Taxonomist Sample no. Vial no. Original ID Original  Stage ABL  ABL ID 
 Count Count 
 SGUT-505 
 30 Cricotopus trifascia 1 1 Cricotopus trifascia group 
  group 
 31 Eukiefferiella 1 1 Eukiefferiella 
 32 Micropsectra 7 7 Micropsectra 
 33 Paraphaenocladius 1 1 Paraphaenocladius 
 34 Rheotanytarsus 44 44 Rheotanytarsus 
 35 Rheotanytarsus 6 P 6 Rheotanytarsus 
 36 Synorthocladius 1 1 Synorthocladius 
 37 Tanytarsus 5 5 Tanytarsus 

 Page 4 of 5 
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Taxonomist Sample no. Vial no. Original ID Original  Stage ABL  ABL ID 
 Count Count 
 Station 6 
 1 Baetis adonis 462 462 Baetis adonis 
 1 Baetis adonis 462 L 1 Caloparyphus/Euparyphus 
 2 Baetis 62 62 Baetis 
 3 Fallceon quilleri 7 7 Fallceon quilleri 
 4 Hydroptila 8 L 8 Hydroptila 
 5 Agapetus 1 L 1 Agapetus 
 6 Caloparyphus/Eup 2 L 2 Caloparyphus/Euparyphus 
 aryphus 
 7 Dolichopodidae 1 L 1 Dolichopodidae 
 8 Ephydridae 1 L 1 Ephydridae 
 9 Empididae 1 P 1 Empididae 
 10 Hemerodromia 1 L 1 Hemerodromia 
 11 Pericoma/Telmatos 1 L 1 Pericoma/Telmatoscopus 
 copus 
 12 Libellulidae 1 1 Libellulidae 
 13 Muscidae 1 L 1 Muscidae 
 14 Nemotelus 1 L 1 Nemotelus 
 15 Simulium 44 L&P 44 Simulium 
 16 Chironomidae 1 P 1 Chironomidae 
 17 Eukiefferiella 20 20 Eukiefferiella 
 18 Krenosmittia 1 1 Krenosmittia 
 19 Micropsectra 3 3 Micropsectra 
 20 Paracladopelma 1 1 Paracladopelma 
 21 Parametriocnemus 2 2 Parametriocnemus 
 22 Pentaneura 2 2 Pentaneura 
 23 Pentaneura 2 P 2 Pentaneura 
 24 Polypedilum 7 7 Polypedilum 
 25 Rheotanytarsus 5 5 Rheotanytarsus 
 26 Rheotanytarsus 2 P 2 Rheotanytarsus 
 27 Tanytarsus 1 1 Tanytarsus 
 28 Thienemannimyia  4 4 Thienemannimyia group 
 group 

 Page 5 of 5 
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 Listing of Enumeration Discrepancies 
Samples submitted by Weston Solutions for Project: LACFCD 2010 

Report prepared by Brady Richards, CDFG ABL-Chico, 10/29/2010 
 # Counted Difference 
 Sample # Vial # Original ID Original QC (Original - 
QC) 
 Major Counting Discrepancies 
 SGUT-505 6 Oxyethira 7 103 -96 
 23 Physa 32 23 9 
 Minor Counting Discrepancies 
 LALT 503 5 Ceratopogonidae 15 16 -1 
 SGUT-505 9 Ochrotrichia 5 8 -3 
 12 Muscidae 9 10 -1 
 Station 6 1 Baetis adonis 462 463 -1 

 
 
 
 
 
 
 
 
 
 
 
 
 

RB-AR50152



 Listing of Taxonomic Discrepancies 
Samples submitted by Weston Solutions for Project: LACFCD 2010 

Report prepared by Brady Richards, CDFG ABL-Chico, 10/29/2010 
 Final ID Taxonomic level # Organis
Sample # Vial # Original ID QC Final ID of dispute 
LALT 503 
 Disputed ID 
 13 Trichocorixa uhleri Trichocorixa calva Species 1
 Probable sorting error 
 5 Ceratopogonidae Sphaeriidae Phylum 1
 15 Corixidae Neuroptera Order 1
 
 
SGUT-505 
 Disputed ID 
 12 Muscidae Ephydridae Family 7
Station 6 
 Probable sorting error 
 1 Baetis adonis Caloparyphus/Eupar 1
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 Summary of Taxonomic and Enumeration Discrepancies 
Samples submitted by Weston Solutions for Project: LACFCD 2010 

Report prepared by Brady Richards, CDFG ABL-Chico, 10/29/2010 
 Taxonomic Discrepancies Counting 
Discrepancies 
 Taxonomic Precision 
 Relative to QC 
 Sample # Total Taxa Disputed ID More precise Less Precise Major
 Minor 
 f* n** f n f n f d*** f d 
 LALT 503 30 2 2 - - - - - - 1 1 
 SGUT-505 36 1 7 - - - - 2 105 2 4 
 Station 6 26 - - - - - - - - 1 1 

*    = the frequency of occurence of the discrepancy, in number of samples f
**    = the number of organisms affected (by QC Lab counts) n 
***    = the sum total of (absolute value of) differences in counts d 
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 QC Report - Disputed ID's only 
Samples submitted by Weston Solutions for Project: LACFCD 2010 
Report prepared by Brady Richards, CDFG ABL-Chico, 10/29/2010 

Sample # Vial #. Original ID QC ID comments 
LALT 503 13 Trichocorixa uhleri Trichocorixa calva 
SGUT-505 12 Muscidae Ephydridae 

 Page 1 of 1 
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BALLONA CREEK WATERSHED
TRASH TOTAL MAXIMUM DAILY LOAD MONITORING AND ANNUAL REPORT

IMPLEMENTATION YEAR 8
OCTOBER 1, 2010 TO SEPTEMBER 30, 2011

Background

On August 1, 2002, the Ballona Creek Trash Total Maximum Daily Load (TMDL) was
approved and adopted. On February 8, 2005, a Regulatory Action was approved to
amend and revise the TMDL. The TMDL implementation schedule requires a
10 percent progressive reduction of the trash baseline load each year starting 2 years
(2004) after the establishment of the TMDL until the numeric target of zero trash is
achieved (2015).

Potential Point Sources and Responsible Jurisdictions

There are 368 catch basins that collect runoff from County-unincorporated communities
located within the Ballona Creek Watershed. There are 5 County-unincorporated
communities and 6 cities within the Ballona Creek Watershed (attached Implementation
Areas Map). Unincorporated communities make up 4.80 percent of the Ballona Creek
Watershed. Pursuant to the TMDL, the County is responsible for the point-source trash
contributed by the County-unincorporated communities within the Ballona Creek
Watershed.

Monitoring and Reporting

In February 2004 the County submitted the Trash Baseline Monitoring Report for the
Ballona Creek Watershed as required by the initial TMDL. Five land-use categories
were monitored, and a baseline-waste load allocation value was calculated based on
the monitoring results.

In April 2007 after extensive research, testing, and development, the County submitted
a Full-Capture Device Technical Report' for the connector pipe screen (CPS) device to
the Regional Board. The CPS device 2 was subsequently certified by the Regional
Board as an approved full-capture device on August 1, 2007. According to the Regional
Board, "a full-capture system is any single device or series of devices that traps all
particles retained by a 5-millimeter mesh screen (100 percent trash removal) and has a
design treatment capacity of not less than the peak-flow rate resulting from a 1-year,
1-hour, storm in the subdrainage area" (Resolution No. 04-023).

In accordance with the TMDL, the County has submitted an annual Status Report along
with the Annual Storm Water Monitoring Report.

1 Technical Report. — Connector Pipe Screen Design (Full-Capture TMDL Compliance, Screen and Bypassing Sizing
Requirements). Dated April 2007.2

The list of Executive Officer approved full-capture systems is available at the following site:
http://www.waterboards.ca.qov/losanqeles/water  issues/proqrams/tmdl/full capture certification .shtml

Page 1 of 2
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I mplementation Strategy

The County's implementation strategy is to install full-capture devices in all feasible
catch basins within the unincorporated areas of the County. Other Regional Board
certified full-capture best management practice devices, partial-capture devices or other
alternatives may be considered for installation in catch basins where the installation of
full-capture devices is not feasible, due to the negative impacts these devices may have
on the flood control capacity. The installation of these devices is being completed in
phases to address the required compliance deadlines and with the initial phases being
located in this highest trash generating areas.

Completed Full-Capture Retrofits

To date, two phases have been implemented. The initial phase (Phase 1) was
completed in December 12, 2008, with the installation of 232 CPS devices. The next
phase (Phase 2) was completed in December 1, 2009, with the installation of 101 CPS
devices.

To date, the County has achieved a total 88.5 percent reduction with the installation of
333 full-capture devices and a 81.1 percent reduction based on a 3-year average for all
of the County unincorporated areas within the Ballona Creek Watershed (See Table 1).

Future Full-Capture Retrofits

Planning efforts are currently underway to retrofit the remaining 35 catch basins with
full-capture devices or other full-capture best management practices. Such project(s)
will be implemented when deemed feasible.

RJG:sw
PAwmpub\Secretaria112011 Documents \Misc\ LAR Trash TMDL Status Report doc

Enc.

Page 2 of 2
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LOS ANGELES RIVER WATERSHED
TRASH TOTAL MAXIMUM DAILY LOAD MONITORING AND ANNUAL REPORT

IMPLEMENTATION YEAR 4
OCTOBER 1, 2010, to SEPTEMBER 30, 2011

In accordance with Order No. R4-2009-0130, the County of Los Angeles will submit the
Los Angeles River Watershed Trash Total Maximum Daily Load Status Report to
the California Regional Water Quality Control Board, Los Angeles Region, on
October 31, 2011.

JG:sw
P:\wmpubSecretaria12011 Documents \Reports \LAR Trash TMDL and AR Year 4.docx
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Event ID Event Start Date Event End Date Failure 
Reason

Event ID Event Start Date Event End Date Event ID Event Start 
Date

Event End 
Date

2010-11Event03 10/5/2010 10/7/2010 2010-11Event02 9/21/2010 9/22/2010 2010-11Event21 3/29/2011 3/31/2011

2010-11Event04 10/30/2010 10/30/2010 2010-11Event13 1/24/2011 1/25/2011

2010-11Event06 11/19/2010 11/21/2010

2010-11Event07 12/5/2010 12/6/2010

2010-11Event08 12/17/2010 12/23/2010

2010-11Event09 12/24/2010 12/26/2010
Not 

enough 
bottles

2010-11Event11 12/29/2010 12/30/2010

2010-11Event12 1/2/2011 1/3/2011

2010-11Event14 2/16/2011 2/16/2011

2010-11Event15 2/18/2011 2/22/2011

2010-11Event16 2/25/2011 2/26/2011

2010-11Event19 3/18/2011 3/21/2011

2010-11Event20 3/23/2011 3/25/2011

2010-11Event24 5/17/2011 5/18/2011

Event Start Event End 

TABLE OF MONITORING EVENTS

Mass Emission Sites

Ballona Creek @ Sawtelle Blvd. Dry-weather Event(s)

Coyote Creek @ Spring St. Dry-weather Event(s)

Ballona Creek @ Sawtelle Blvd. Wet-weather Event(s)

Coyote Creek @ Spring St. Wet-weather Event(s)

Ballona Creek @ Sawtelle Blvd. QA/QC 
Equipment Blank Event

Coyote Creek @ Spring St. QA/QC Equipment 
Blank Event

Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date Event ID Event Start 
Date

Event End 
Date

2010-11Event03 10/5/2010 10/7/2010 2010-11Event02 9/21/2010 9/22/2010 2010-11Event21 3/29/2011 3/31/2011

2010-11Event04 10/30/2010 10/30/2010 2010-11Event13 1/24/2011 1/25/2011

2010-11Event06 11/19/2010 11/21/2010

2010-11Event07 12/5/2010 12/6/2010

2010-11Event08 12/17/2010 12/23/2010

2010-11Event09 12/24/2010 12/26/2010

2010-11Event11 12/29/2010 12/30/2010

2010-11Event12 1/2/2011 1/3/2011

2010-11Event14 2/16/2011 2/16/2011

2010-11Event15 2/18/2011 2/22/2011

2010-11Event16 2/25/2011 2/26/2011

2010-11Event19 3/18/2011 3/21/2011

2010-11Event20 3/23/2011 3/25/2011

2010-11Event24 5/17/2011 5/18/2011
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TABLE OF MONITORING EVENTS

Mass Emission Sites

Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date Event ID Event Start 
Date

Event End 
Date

2010-11Event03 10/5/2010 10/7/2010 2010-11Event02 9/21/2010 9/22/2010 2010-11Event21 3/29/2011 3/31/2011

2010-11Event04 10/30/2010 10/30/2010 2010-11Event13 1/24/2011 1/25/2011

2010-11Event06 11/19/2010 11/21/2010

2010-11Event07 12/5/2010 12/6/2010

2010-11Event08 12/17/2010 12/23/2010

2010-11Event09 12/24/2010 12/26/2010

2010-11Event11 12/29/2010 12/30/2010

2010-11Event12 1/2/2011 1/3/2011

2010-11Event14 2/16/2011 2/16/2011

2010-11Event15 2/18/2011 2/22/2011

2010-11Event16 2/25/2011 2/26/2011

2010-11Event19 3/18/2011 3/21/2011

2010-11Event20 3/23/2011 3/25/2011

2010-11Event24 5/17/2011 5/18/2011

Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date Event ID Event Start 
Date

Event End 
Date

2010-11Event03 10/5/2010 10/7/2010 2010-11Event02 9/21/2010 9/22/2010 2010-11Event21 3/29/2011 3/31/2011

Dominguez Channel @ Artesia Blvd. Dry-weather 
Event(s)

Los Angeles River @ Wardlow Dry-weather Event(s)

Dominguez Channel @ Artesia Blvd. Wet-weather 
Event(s)

Los Angeles River @ Wardlow Wet-weather Event(s)

Dominguez Channel @ Artesia Blvd. QA/QC 
Equipment Blank Event

Los Angeles River @ Wardlow QA/QC 
Equipment Blank Event

2010-11Event04 10/30/2010 10/30/2010 2010-11Event13 1/24/2011 1/25/2011

2010-11Event06 11/19/2010 11/21/2010

2010-11Event07 12/5/2010 12/6/2010

2010-11Event08 12/17/2010 12/23/2010

2010-11Event09 12/24/2010 12/26/2010

2010-11Event11 12/29/2010 12/30/2010

2010-11Event12 1/2/2011 1/3/2011

2010-11Event14 2/16/2011 2/16/2011

2010-11Event15 2/18/2011 2/22/2011

2010-11Event16 2/25/2011 2/26/2011

2010-11Event19 3/18/2011 3/21/2011

2010-11Event20 3/23/2011 3/25/2011

2010-11Event24 5/17/2011 5/18/2011
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TABLE OF MONITORING EVENTS

Mass Emission Sites

Event ID Event Start Date Event End Date Failure 
Reason

Event ID Event Start Date Event End Date Event ID Event Start 
Date

Event End 
Date

2010-11Event03 10/5/2010 10/7/2010 2010-11Event02 9/21/2010 9/22/2010 2010-11Event21 3/29/2011 3/31/2011

2010-11Event04 10/30/2010 10/30/2010 2010-11Event13 1/24/2011 1/25/2011

2010-11Event06 11/19/2010 11/21/2010

2010-11Event07 12/5/2010 12/6/2010

2010-11Event08 12/17/2010 12/23/2010

2010-11Event09 12/24/2010 12/26/2010
Not 

enough 
bottles

2010-11Event11 12/29/2010 12/30/2010

2010-11Event12 1/2/2011 1/3/2011

2010-11Event14 2/16/2011 2/16/2011

2010-11Event15 2/18/2011 2/22/2011

2010-11Event16 2/25/2011 2/26/2011

2010-11Event19 3/18/2011 3/21/2011

2010-11Event20 3/23/2011 3/25/2011

2010-11Event24 5/17/2011 5/18/2011

Event ID Event Start Date Event End Date
Failure 
Reason

Event ID Event Start Date Event End Date
Failure 
Reason

Event ID
Event Start 

Date
Event End 

Date

Malibu Creek @ Piume Rd. Dry-weather Event(s)Malibu Creek @ Piume Rd. Wet-weather Event(s)

San Gabriel River @ SGR Pkway Wet-weather Event(s) San Gabriel River @ SGR Pkway Dry-weather Event(s)

Malibu Creek @ Piume Rd. QA/QC Equipment 
Blank Event

San Gabriel River @ SGR Pkway QA/QC 
Equipment Blank Event

2010-11Event03 10/5/2010 10/7/2010 No Flow 2010-11Event02 9/21/2010 9/22/2010 No Flow 2010-11Event21 3/29/2011 3/31/2011

2010-11Event04 10/30/2010 10/30/2010 2010-11Event13 1/24/2011 1/25/2011

2010-11Event06 11/19/2010 11/21/2010

2010-11Event07 12/5/2010 12/6/2010

2010-11Event08 12/17/2010 12/23/2010

2010-11Event09 12/24/2010 12/26/2010

2010-11Event11 12/29/2010 12/30/2010

2010-11Event12 1/2/2011 1/3/2011

2010-11Event14 2/16/2011 2/16/2011

2010-11Event15 2/18/2011 2/22/2011
Tubing 

failure
2010-11Event16 2/25/2011 2/26/2011

2010-11Event19 3/18/2011 3/21/2011

2010-11Event20 3/23/2011 3/25/2011

2010-11Event24 5/17/2011 5/18/2011
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TABLE OF MONITORING EVENTS

Mass Emission Sites

Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date

2010-11Event03 10/5/2010 10/7/2010 2010-11Event02 9/21/2010 9/22/2010

2010-11Event04 10/30/2010 10/30/2010 2010-11Event13 1/24/2011 1/25/2011

2010-11Event06 11/19/2010 11/21/2010

2010-11Event08 12/17/2010 12/23/2010

2010-11Event14 2/16/2011 2/16/2011

Santa Clara River Wet-weather Event(s) Santa Clara River Dry-weather Event(s)
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Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date 2010-11Event21 3/29/2011 3/31/2011

2010-11Event03 10/5/2010 10/7/2010 2010-11Event02 9/21/2010 9/22/2010

2010-11Event04 10/30/2010 10/30/2010 2010-11Event13 1/24/2011 1/25/2011

2010-11Event06 11/19/2010 11/21/2010

2010-11Event08 12/17/2010 12/23/2010

2010-11Event14 2/16/2011 2/16/2011

2010-11Event15 2/18/2011 2/22/2011

Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date 2010-11Event21 3/29/2011 3/31/2011

2010-11Event03 10/5/2010 10/7/2010 2010-11Event02 9/21/2010 9/22/2010

2010-11Event04 10/30/2010 10/30/2010 2010-11Event13 1/24/2011 1/25/2011

2010-11Event06 11/19/2010 11/21/2010

2010-11Event08 12/17/2010 12/23/2010

2010-11Event14 2/16/2011 2/16/2011

2010-11Event15 2/18/2011 2/22/2011

Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date 2010-11Event21 3/29/2011 3/31/2011

2010-11Event03 10/5/2010 10/7/2010 2010-11Event02 9/21/2010 9/22/2010

2010-11Event04 10/30/2010 10/30/2010 2010-11Event13 1/24/2011 1/25/2011

2010-11Event06 11/19/2010 11/21/2010

2010-11Event08 12/17/2010 12/23/2010

2010-11Event14 2/16/2011 2/16/2011

2010-11Event15 2/18/2011 2/22/2011

TABLE OF MONITORING EVENTS

Tributary Sites

D.D.I. 8 QA/QC Equipment Blank Event

Dominguez Channel @ 116th St (LU S23) 
QA/QC Equipment Blank Event

PD 21 - Hollypark Drain QA/QC Equipment 
Blank Event

D.D.I. 8 Wet-weather Event(s)

PD 21-Hollypark Drain Dry-weather Event(s)

Dominguez Channel @ 116th St (LU S23) Wet-weather 
Event(s)

PD 21-Hollypark Drain Wet-weather Event(s)

D.D.I. 8 Dry-weather Event(s)

Dominguez Channel @ 116th St (LU S23) Dry-weather 
Event(s)
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TABLE OF MONITORING EVENTS

Tributary Sites

Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date 2010-11Event21 3/29/2011 3/31/2011

2010-11Event03 10/5/2010 10/7/2010 2010-11Event02 9/21/2010 9/22/2010

2010-11Event04 10/30/2010 10/30/2010 2010-11Event13 1/24/2011 1/25/2011

2010-11Event06 11/19/2010 11/21/2010

2010-11Event08 12/17/2010 12/23/2010

2010-11Event14 2/16/2011 2/16/2011

2010-11Event15 2/18/2011 2/22/2011

Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date 2010-11Event21 3/29/2011 3/31/2011

2010-11Event03 10/5/2010 10/7/2010 2010-11Event02 9/21/2010 9/22/2010

2010-11Event04 10/30/2010 10/30/2010 2010-11Event13 1/24/2011 1/25/2011

2010-11Event06 11/19/2010 11/21/2010

2010-11Event08 12/17/2010 12/23/2010

2010-11Event14 2/16/2011 2/16/2011

2010-11Event15 2/18/2011 2/22/2011

Event ID Event Start Date Event End Date Event ID Event Start Date Event End Date 2010-11Event21 3/29/2011 3/31/2011

2010-11Event03 10/5/2010 10/7/2010 2010-11Event02 9/21/2010 9/22/2010

2010-11Event04 10/30/2010 10/30/2010 2010-11Event13 1/24/2011 1/25/2011

2010-11Event06 11/19/2010 11/21/2010

2010-11Event08 12/17/2010 12/23/2010

2010-11Event14 2/16/2011 2/16/2011

2010-11Event15 2/18/2011 2/22/2011

PD 669 QA/QC Equipment Blank Event

Project Nos. 5246 & 74 Dry-weather Event(s)

PD 669 Dry-weather Event(s)

Project Nos. 5246 & 74 Wet-weather Event(s)

Project No. 1232 Wet-weather Event(s)

PD 669 Wet-weather Event(s)

Project No. 1232 QA/QC Equipment Blank 
Event

Project Nos. 5246 & 74 QA/QC Equipment 
Blank Event

Project No. 1232 Dry-weather Event(s)
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V i c i n i t y  M a pV i c i n i t y  M a p

Los Angeles
at Sawtelle Blvd.

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 35.5 40.0

Light Industrial 3.1 3.5
Vacant 9.9 11.1

Retail/ Commercial 8.8 9.9
Multi-Fam. Residential 10.9 12.3

Transportation 1.3 1.5
Educational Facilities 2.4 2.7

Mixed Residential 5.9 6.7
Other 10.9 12.3

TOTAL 88.8 100

Mass Emission Monitoring Station
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V i c i n i t y  M a pV i c i n i t y  M a p

Unincorporated Los Angeles County
at Piuma Rd.

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 6.0 5.7

Light Industrial 0.3 0.3
Vacant 83.3 79.3

Retail/ Commercial 0.5 0.5
Multi-Fam. Residential 1.4 1.3

Transportation 0.5 0.5
Educational Facilities 0.5 0.5

Mixed Residential -- --
Other 12.5 11.9

TOTAL 105.0 100
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V i c i n i t y  M a pV i c i n i t y  M a p

Long Beach
at Wardlow Rd.

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 236.9 28.8

Light Industrial 41.9 5.1
Vacant 332.3 40.4

Retail/ Commercial 29.6 3.6
Multi-Fam. Residential 28.8 3.5

Transportation 19.7 2.4
Educational Facilities 15.6 1.9

Mixed Residential 14.8 1.8
Other 102.8 12.5

TOTAL 822.5 100
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Figure 2-5
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V i c i n i t y  M a pV i c i n i t y  M a p

Long Beach
at Spring St.

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 56.9 38.3

Light Industrial 12.5 8.4
Vacant 21.2 14.3

Retail/ Commercial 8.3 5.6
Multi-Fam. Residential 9.1 6.1

Transportation 2.7 1.8
Educational Facilities 6.4 4.3

Mixed Residential 0.3 0.2
Other 31.2 21.0

TOTAL 148.6 100
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Figure 2-6
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V i c i n i t y  M a pV i c i n i t y  M a p

Pico Rivera
at San Gabriel Pkwy.

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 68.5 15.2

Light Industrial 10.4 2.3
Vacant 300.6 66.7

Retail/ Commercial 6.8 1.5
Multi-Fam. Residential 6.3 1.4

Transportation 4.5 1.0
Educational Facilities 7.2 1.6

Mixed Residential 0.5 0.1
Other 46.0 10.2

TOTAL 450.6 100
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Figure 2-7
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V i c i n i t y  M a pV i c i n i t y  M a p

Torrance
at Artesia Blvd.

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 11.8 35.5

Light Industrial 4.3 13.1
Vacant 0.0 0.0

Retail/ Commercial 2.5 7.6
Multi-Fam. Residential 2.6 7.9

Transportation 2.5 7.6
Educational Facilities 1.5 4.6

Mixed Residential 2.8 8.4
Other 5.1 15.4

TOTAL 33.2 100
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Santa Clara
at The Old Road

Mass Emission Monitoring Station

Land Use Distribution Area (sq. mi.) Percent (%)
High Density Single Family Residential 10.7 2.6

Light Industrial 0.8 0.2
Vacant 357.9 87.0

Retail/ Commercial 1.2 0.3
Multi-Fam. Residential 1.6 0.4

Transportation 2.1 0.5
Educational Facilities 1.2 0.3

Mixed Residential - -
Other 35.8 8.7

TOTAL 411.4 100
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V i c i n i t y  M a pV i c i n i t y  M a p

Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 1,470.5 28.3

Light Industrial 1,013.1 19.5
Vacant 383.5 7.4

Retail/ Commercial 659.8 12.7
Multi-Fam. Residential 232.6 4.5

Transportation 66.6 1.3
Educational Facilities 144.1 2.8

Mixed Residential 132.2 2.5
Other 1,102.1 21.2

TOTAL 5,204 100
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V i c i n i t y  M a pV i c i n i t y  M a p

Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 797.0 36.3

Light Industrial 288.1 13.1
Vacant 597.2 27.2

Retail/ Commercial 197.3 9.0
Multi-Fam. Residential 15.2 0.7

Transportation 4.2 0.2
Educational Facilities 225.5 10.3

Mixed Residential -- --
Other 72.7 3.3

TOTAL 2,197 100
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Figure 2-12
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V i c i n i t y  M a pV i c i n i t y  M a p

Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 381.1 28.5

Light Industrial 585.0 43.7
Vacant 84.8 6.3

Retail/ Commercial 46.7 3.5
Multi-Fam. Residential 64.5 4.8

Transportation 78.5 5.9
Educational Facilities 12.7 1.0

Mixed Residential 24.1 1.8
Other 60.7 4.5

TOTAL 1,338 100
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V i c i n i t y  M a pV i c i n i t y  M a p

Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 753.0 45.5

Light Industrial 245.2 14.8
Vacant 159.5 9.6

Retail/ Commercial 48.2 2.9
Multi-Fam. Residential 48.0 2.9

Transportation 110.0 6.6
Educational Facilities 110.2 6.7

Mixed Residential 115.8 7.0
Other 66.9 4.0

TOTAL 1,657 100
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Figure 2-14
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V i c i n i t y  M a pV i c i n i t y  M a p

Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 333.8 23.1

Light Industrial 276.9 19.1
Vacant 21.0 1.5

Retail/ Commercial 145.7 10.1
Multi-Fam. Residential 203.2 14.0

Transportation 174.2 12.0
Educational Facilities 93.3 6.4

Mixed Residential 163.2 11.3
Other 37.1 2.6

TOTAL 1,448 100
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Figure 2-15
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V i c i n i t y  M a pV i c i n i t y  M a p

Dominguez Channel Watershed
Tributary Monitoring Station and Drainage Area

Land Use Distribution Area (acres) Percent (%)
High Density Single Family Residential 213.5 9.4

Light Industrial 425.5 18.8
Vacant 41.8 1.8

Retail/ Commercial 188.8 8.3
Multi-Fam. Residential 130.0 5.7

Transportation 1,080.1 47.6
Educational Facilities 19.1 0.8

Mixed Residential 102.1 4.5
Other 68.1 3.0

TOTAL 2,269 100
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Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site

RB-AR50188



0.28

0.48

0.36 0.36

0.40

0.68

0.48

12:11

10:25

18:57

11:54

13:26

24:00

9:36

14:24

19:12

24:00

28:48

0.30

0.40

0.50

0.60

0.70

0.80

R
ai
n
fa
ll 
D
u
ra
ti
o
n
 

(H
H
:M

M
)

P
re
ci
p
it
at
io
n
 (
in
)

2010‐11Event07 (12/05/2010)

Rainfall Duration Precipitation (in)

7:02

0:00

4:48

9:36

0.00

0.10

0.20

Ballona Creek 
(S01)

Coyote Creek 
(S13)

Dominguez 
Channel (S28)

L.A. River @ 
Wardlow (S10)

Malibu Creek 
(S02)

San Gabriel 
River (S14)

Santa Clara 
River (S29)
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Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site
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Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site
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Figure 4‐1.8
Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site
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Figure 4‐1.9
Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site
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Figure 4‐1.10
Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site
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Figure 4‐1.11
Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site

RB-AR50196



2.92

4.52

2 64

7.32

57:22

32:18
35:18

30:23

60:21

68:55

62:15

36:00

48:00

60:00

72:00

84:00

3.00

4.00

5.00

6.00

7.00

8.00

R
ai
n
fa
ll 
D
u
ra
ti
o
n
 

(H
H
:M

M
)

P
re
ci
p
it
at
io
n
 (
in
)

2010‐11Event19 (03/18/2011)

Rainfall Duration Precipitation (in)

1.68
1.96

1.20

2.64

0:00

12:00

24:00

0.00

1.00

2.00

Ballona Creek 
(S01)

Coyote Creek 
(S13)

Dominguez 
Channel (S28)

L.A. River @ 
Wardlow (S10)

Malibu Creek 
(S02)

San Gabriel 
River (S14)

Santa Clara 
River (S29)

Figure 4‐1.12
Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site
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Storm Event Summary of Precipitation and Rainfall Duration Categorized by Site
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Figure 4‐13. Total Suspended Solids Trend Analysis Plots 
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Figure 4‐13. Total Suspended Solids Trend Analysis Plots 
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Figure 4‐13. Total Suspended Solids Trend Analysis Plots 
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Figure 4‐13. Total Suspended Solids Trend Analysis Plots 
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Figure 4‐3.1  S01 Ballona Creek @ Sawtelle Blvd Wet Weather Ratio Plots 
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Figure 4‐3.1  S01 Ballona Creek @ Sawtelle Blvd Wet Weather Ratio Plots 

Fecal Coliform

0

5

10

15

20

25

30

35

40

45

100

200

300
R

at
io

 to
 W

Q
O

2010-11Event03 (10/05/2010)

2010-11Event04 (10/30/2010)
2010-11Event06 (11/19/2010)

2010-11Event08 (12/17/2010)

2010-11Event14 (02/16/2011)

2010-2011 Wet Weather Fecal Coliform WQO Ratios
for S01 Ballona Creek @ Sawtelle Blvd.

Above WQO

Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

RB-AR50206



 

Figure 4‐3.1  S01 Ballona Creek @ Sawtelle Blvd Wet Weather Ratio Plots 
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Figure 4‐3.2  S02 Malibu Creek @ Piume Rd Wet Weather Ratio Plots 
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Figure 4‐3.2  S02 Malibu Creek @ Piuma Rd Wet Weather Ratio Plots 
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Figure 4‐3.2  S02 Malibu Creek @ Piuma Rd Wet Weather Ratio Plots 
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Figure 4‐3.2  S02 Malibu Creek @ Piuma Rd Wet Weather Ratio Plots 
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Figure 4‐3.3  S10 Los Angeles River @ Wardlow Wet Weather Ratio Plots 
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Figure 4‐3.3  S10 Los Angeles River @ Wardlow Wet Weather Ratio Plots 
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Figure 4‐3.3  S10 Los Angeles River @ Wardlow Wet Weather Ratio Plots 
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Figure 4‐3.3  S10 Los Angeles River @ Wardlow Wet Weather Ratio Plots 
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Figure 4‐3.4  S13 Coyote Creek @ Spring St Wet Weather Ratio Plots 
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Figure 4‐3.4  S13 Coyote Creek @ Spring St Wet Weather Ratio Plots 
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Figure 4‐3.4  S13 Coyote Creek @ Spring St Wet Weather Ratio Plots 
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Figure 4‐3.5  S14 San Gabriel River Wet Weather Ratio Plots 

Dissolved
Arsenic

Dissolved
Cadmium

Dissolved
Chromium

Dissolved
Chromium +6

Dissolved
Copper

0

0.005

0.01

0.015

0.02

1

1.25
R

at
io

 to
 W

Q
O

2010-11Event03 (10/05/2010)
2010-11Event04 (10/30/2010)
2010-11Event06 (11/19/2010)

2010-2011 Metals Wet Weather WQO Ratios 
for S14 San Gabriel River @ SGR Pkway

Above WQO

Dissolved
Lead

Dissolved
Nickel

Dissolved
Silver

Dissolved
Zinc

0

0.0002

0.0004

0.5

1

R
at

io
 to

 W
Q

O

2010-11Event08 (12/17/2010)
2010-11Event14 (02/16/2011)

Above WQO

*Samples were not collected for dissolved metals during Event 03 and Event 04.

* ***

****** *

**

***

**

RB-AR50219



 

Figure 4‐3.5  S14 San Gabriel River Wet Weather Ratio Plots 
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*No samples were collected during Event 03 at this station.
 In addition, no samples were collected for chloride and total
 dissolved solids during Event 04.

* * *
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Figure 4‐3.5  S14 San Gabriel River Wet Weather Ratio Plots 
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*No samples were collected for Event 03 at this station.
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Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).
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Figure 4‐3.5  S14 San Gabriel River Wet Weather Ratio Plots 
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*No samples were collected during Event 03 at this station. 
  In addition, no samples were collected for ammonia or pH during Event 04.

* ** *
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Figure 4‐3.6  S28 Dominguez Channel @ Artesia Blvd Wet Weather Ratio Plots 
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*Samples were not collected for dissolved metals during Event 04.
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Figure 4‐3.6  S28 Dominguez Channel @ Artesia Blvd Wet Weather Ratio Plots 
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Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).
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Figure 4‐3.6  S28 Dominguez Channel @ Artesia Blvd Wet Weather Ratio Plots 
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*Samples were not collected for ammonia or pH during Event 04.
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Figure 4‐3.7  S29 Santa Clara River Wet Weather Ratio Plots 
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*Samples were not collected for dissolved metals during Event 04.
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Figure 4‐3.7  S29 Santa Clara River Wet Weather Ratio Plots 
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* * *

*Samples were not collected for this analyte during Event 04.
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Figure 4‐3.7  S29 Santa Clara River Wet Weather Ratio Plots 
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Figure 4‐3.7  S29 Santa Clara River Wet Weather Ratio Plots 
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*Samples were not collected for ammonia or pH during Event 04.
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Figure 4‐4.1  TS19 Project No 1232 Wet Weather Ratio Plots 
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*Samples were not collected for dissolved metals during Event 04.
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Figure 4‐4.1  TS19 Project No 1232 Wet Weather Ratio Plots 
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Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).
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Figure 4‐4.1  TS19 Project No 1232 Wet Weather Ratio Plots 
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*Samples were not collected for ammonia or pH during Event 04.
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Figure 4‐4.2  TS20 PD 669 Wet Weather Ratio Plots 
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Figure 4‐4.2  TS20 PD 669 Wet Weather Ratio Plots 
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Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).
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Figure 4‐4.2  TS20 PD 669 Wet Weather Ratio Plots 
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*Samples were not collected for ammonia or pH during Event 04.
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Figure 4‐4.3  TS21 Project Nos 5246&74 Wet Weather Ratio Plots 
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*Samples were not collected for dissolved metals during Event 04.
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Figure 4‐4.3  TS21 Project Nos 5246&74 Wet Weather Ratio Plots 
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Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).
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Figure 4‐4.3  TS21 Project Nos 5246&74 Wet Weather Ratio Plots 
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*Samples were not collected for ammonia or pH during Event 04.
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Figure 4‐4.4  TS22 PD21‐ Hollypark Drain Wet Weather Ratio Plots 
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*Samples were not collected for dissolved metals during Event 04.
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Figure 4‐4.4  TS22 PD21‐ Hollypark Drain Wet Weather Ratio Plots 
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Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).
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Figure 4‐4.4  TS22 PD21‐ Hollypark Drain Wet Weather Ratio Plots 
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*Samples were not collected for ammonia or pH during Event 04.
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Figure 4‐4.5  TS23 D.D.I. 8 Wet Weather Ratio Plots 
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Figure 4‐4.5  TS23 D.D.I. 8 Wet Weather Ratio Plots 
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Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).
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Figure 4‐4.5  TS23 D.D.I. 8 Wet Weather Ratio Plots 
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Figure 4‐4.6  TS24 Dominguez Channel @116th St (LU S23) Wet Weather Ratio Plots 
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Figure 4‐4.6  TS24 Dominguez Channel @116th St (LU S23) Wet Weather Ratio Plots 
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Figure 4‐4.6  TS24 Dominguez Channel @116th St (LU S23) Wet Weather Ratio Plots 
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Figure 4‐5.1  S01 Ballona Creek @ Sawtelle Blvd Dry Weather Ratio Plots 

Dissolved
Arsenic

Dissolved
Cadmium

Dissolved
Chromium

Dissolved
Chromium +6

Dissolved
Copper

0

0.05

0.1

0.15

0.2

0.25

0.3

1

1.25
R

at
io

 to
 W

Q
O

2010-11Event02 (09/21/2010)

2010-2011 Metals Dry Weather WQO Ratios 
for S01 Ballona Creek @ Sawtelle Blvd.

Above WQO

Dissolved
Lead

Dissolved
Nickel

Dissolved
Silver

Dissolved
Zinc

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

1

1.25

R
at

io
 to

 W
Q

O

2010-11Event13 (01/24/2011)

Above WQO

RB-AR50248



 

Figure 4‐5.1  S01 Ballona Creek @ Sawtelle Blvd Dry Weather Ratio Plots 
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Figure 4‐5.1  S01 Ballona Creek @ Sawtelle Blvd Dry Weather Ratio Plots 
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Figure 4‐5.2  S02 Malibu Creek @ Piuma Rd Dry Weather Ratio Plots 
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Figure 4‐5.2  S02 Malibu Creek @ Piuma Rd Dry Weather Ratio Plots 
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Figure 4‐5.2  S02 Malibu Creek @ Piuma Rd Dry Weather Ratio Plots 
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Figure 4‐5.2  S02 Malibu Creek @ Piuma Rd Dry Weather Ratio Plots 
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Figure 4‐5.3  S10 Los Angeles River @ Wardlow Dry Weather Ratio Plots 
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Figure 4‐5.3  S10 Los Angeles River @ Wardlow Dry Weather Ratio Plots 
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Figure 4‐5.3  S10 Los Angeles River @ Wardlow Dry Weather Ratio Plots 
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Figure 4‐5.3  S10 Los Angeles River @ Wardlow Dry Weather Ratio Plots 
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Figure 4‐5.4  S13 Coyote Creek @ Spring St Dry Weather Ratio Plots 
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Figure 4‐5.4  S13 Coyote Creek @ Spring St Dry Weather Ratio Plots 
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Figure 4‐5.4  S13 Coyote Creek @ Spring St Dry Weather Ratio Plots 
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Figure 4‐5.5  S14 San Gabriel River Dry Weather Ratio Plots 
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Figure 4‐5.5  S14 San Gabriel River Dry Weather Ratio Plots 
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Figure 4‐5.5  S14 San Gabriel River Dry Weather Ratio Plots 
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Figure 4‐5.5  S14 San Gabriel River Dry Weather Ratio Plots 
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Figure 4‐5.6  S28 Dominguez Channel @ Artesia Blvd Dry Weather Ratio Plots 
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Figure 4‐5.6  S28 Dominguez Channel @ Artesia Blvd Dry Weather Ratio Plots 
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Figure 4‐5.6  S28 Dominguez Channel @ Artesia Blvd Dry Weather Ratio Plots 
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Figure 4‐5.7  S29 Santa Clara River Dry Weather Ratio Plots 
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Figure 4‐5.7  S29 Santa Clara River Dry Weather Ratio Plots 
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Figure 4‐5.7  S29 Santa Clara River Dry Weather Ratio Plots 
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Figure 4‐5.7  S29 Santa Clara River Dry Weather Ratio Plots 
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Figure 4‐6.1  TS19 Project No 1232 Dry Weather Ratio Plots 
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Figure 4‐6.1  TS19 Project No 1232 Dry Weather Ratio Plots 
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Figure 4‐6.1  TS19 Project No 1232 Dry Weather Ratio Plots 

 

Ammonia Dissolved
Oxygen

pH

0

0.25

0.5

0.75

1

1.25
R

at
io

 to
 W

Q
O

2010-11Event02 (09/21/2010) 2010-11Event13 (01/24/2011)

2010-2011 Dry Weather WQO Ratios
for TS19 Project No. 1232

Above WQO

RB-AR50275



 

Figure 4‐6.2  TS20 PD 669 Dry Weather Ratio Plots 
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Figure 4‐6.2  TS20 PD 669 Dry Weather Ratio Plots 
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Figure 4‐6.2  TS20 PD 669 Dry Weather Ratio Plots 
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Figure 4‐6.3  TS21 Project Nos 5246&74 Dry Weather Ratio Plots 
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Figure 4‐6.3  TS21 Project Nos 5246&74 Dry Weather Ratio Plots 
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Figure 4‐6.3  TS21 Project Nos 5246&74 Dry Weather Ratio Plots 
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Figure 4‐6.4  TS22 PD21‐ Hollypark Drain Dry Weather Ratio Plots 
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Figure 4‐6.4  TS22 PD21‐ Hollypark Drain Dry Weather Ratio Plots 
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Figure 4‐6.4  TS22 PD21‐ Hollypark Drain Dry Weather Ratio Plots 
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Figure 4‐6.5  TS23 D.D.I. 8 Dry Weather Ratio Plots 

Dissolved
Arsenic

Dissolved
Cadmium

Dissolved
Chromium

Dissolved
Chromium +6

Dissolved
Copper

0

0.0002

0.0004

0.0006

0.25

0.5

0.75

1

1.25
R

at
io

 to
 W

Q
O

2010-11Event02 (09/21/2010)

2010-2011 Metals Dry Weather WQO Ratios 
for TS23 D.D.I. 8

Above WQO

Dissolved
Lead

Dissolved
Nickel

Dissolved
Silver

Dissolved
Zinc

0

0.0002

0.0004

0.25

0.5

0.75

1

1.25

R
at

io
 to

 W
Q

O

2010-11Event13 (01/24/2011)

Above WQO

RB-AR50285



 

Figure 4‐6.5  TS23 D.D.I. 8 Dry Weather Ratio Plots 
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Figure 4‐6.5  TS23 D.D.I. 8 Dry Weather Ratio Plots 
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Figure 4‐6.6  TS24 Dominguez Channel @116th St (LU S23) Dry Weather Ratio Plots 
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Figure 4‐6.6  TS24 Dominguez Channel @116th St (LU S23) Dry Weather Ratio Plots 
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Figure 4‐6.6  TS24 Dominguez Channel @116th St (LU S23) Dry Weather Ratio Plots 
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Figure 4-7.1. S01 Ballona Creek @ Sawtelle Blvd Wet Weather Correlation Plots 
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Figure 4-7.2. S02 Malibu Creek @ Plume Rd Wet Weather Correlation Plots 
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Figure 4-7.2. S02 Malibu Creek @ Plume Rd Wet Weather Correlation Plots continued 
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Figure 4-7.3. S10 Los Angeles River @ Wardlow Wet Weather Correlation Plots 
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Figure 4-7.4. S13 Coyote Creek @ Spring St Wet Weather Correlation Plots 
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Figure 4-7.4. S13 Coyote Creek @ Spring St Wet Weather Correlation Plots continued 
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Figure 4-7.5. S14 San Gabriel River Wet Weather Correlation Plots 
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Figure 4-7.5. S14 San Gabriel River Wet Weather Correlation Plots continued 
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Figure 4-7.6. S28 Dominguez Channel @ Artesia Blvd Wet Weather Correlation Plots 
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Figure 4-7.7. S29 Santa Clara River Wet Weather Correlation Plots 
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Figure 4-7.7. S29 Santa Clara River Wet Weather Correlation Plots continued 
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Figure 4-7.7. S29 Santa Clara River Wet Weather Correlation Plots continued 
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Figure 4-8.1. TS19 Project No 1232 Wet Weather Correlation Plots 
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Figure 4-8.2. TS20 PD 669 Wet Weather Correlation Plots 
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Figure 4-8.2. TS20 PD 669 Wet Weather Correlation Plots continued 
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Figure 4-8.3. TS21 Project Nos. 5246 & 74 Wet Weather Correlation Plots 
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Figure 4-8.4. TS22 PD21- Hollypark Drain Wet Weather Correlation Plots 
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Figure 4-8.4. TS22 PD21- Hollypark Drain Wet Weather Correlation Plots continued 
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Figure 4-8.5. TS23 D.D.I. 8 Wet Weather Correlation Plots 
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Figure 4-8.5. TS23 D.D.I. 8 Wet Weather Correlation Plots continued 
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Figure 4-8.5. TS23 D.D.I. 8 Wet Weather Correlation Plots continued 
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Figure 4-8.6. TS24 Dominguez Channel @116th St (LU S23) Wet Weather Correlation Plots 
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Figure 4‐9. Mass Emission Total Suspended Solids Wet Concentrations 
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Figure 4‐10. Tributary Station Total Suspended Solids Wet Concentrations 
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Figure 4‐11. Mass Emission Total Suspended Solids Dry Concentrations 
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Figure 4‐12. Tributary Station Total Suspended Solids Dry Concentrations 
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1.0 INTRODUCTION 
 
1.1 Monitoring Program Objectives 
 
The major objectives of the Monitoring Program outlined in the Municipal Stormwater Permit 
are as follows: 

• Assess compliance with the Los Angeles County Municipal Stormwater Permit No. 
CAS004001 (Permit). 

• Measure and improve the effectiveness of the Stormwater Quality Management Plans 
(SQMPs). 

• Assess the chemical, physical, and biological impacts of receiving waters resulting from 
urban runoff. 

• Characterize stormwater discharges. 
• Identify sources of pollutants. 
• Assess the overall health and evaluate long-term trends in receiving water quality. 

Ultimately, the results of the monitoring requirements should be used to refine the SQMP for the 
reduction of pollutant loadings and the protection and enhancement of the beneficial uses of the 
receiving water in Los Angeles County. The Monitoring Program was developed to address these 
objectives, and includes the following elements: 

• Core monitoring, including mass emission, water column toxicity, tributary, shoreline, 
and trash monitoring. 

• Regional monitoring, including estuary sampling, bioassessment, and three special 
studies (i.e., the New Development Impacts Study in the Santa Clara Watershed, Peak 
Discharge Impact Study, and Best Management Practice (BMP) Effectiveness Study). 
Studies were completed by 2008. 

1.2 Monitoring Program Status 
 
The 1994–1995 storm season was the first in which stormwater monitoring was required under 
the 1990 Los Angeles County National Pollutant Discharge Elimination System (NPDES) 
Municipal Stormwater Permit (No. CA0061654). Automated and manual sampling was 
conducted to characterize stormwater quality and quantity during the 1994–1995 and 1995–1996 
seasons. 
 
The 1996–1997 season was the first storm season in which stormwater monitoring was 
conducted under the 1996 Municipal Stormwater Permit (No. CAS614001). Under the 1996 
Municipal Stormwater Permit, the Monitoring Program scope was expanded to incorporate 
additional data collection through the mass emission, land use, and critical source monitoring 
programs as well as new pilot studies (e.g., wide channel and low-flow analyses). 
 
Under the 2001 Permit adopted on December 13, 2001, the Monitoring Program eliminated land 
use and critical source elements and focused on core monitoring, regional monitoring, and three 
special studies. Due to the varying compliance dates for each element, only mass emission, water 
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column toxicity, and shoreline monitoring under the core Monitoring Program were addressed in 
the 2001–2002 Monitoring Report. 
 
The 2002–2003, 2003–2004, 2005–2006, 2006–2007, 2007–2008, 2008–2009, 2009–2010, and 
2010-2011 monitoring reports addressed the following programs and associated elements:  

• Core Monitoring Program – mass emission, tributary, water column toxicity, shoreline, 
and trash monitoring. 

• Regional Monitoring Program – estuary sampling and bioassessment and the results of 
the three special studies. 

An Integrated Receiving Water Impacts Report, prepared in 2004–2005, also incorporated the 
results, analysis, and progress of the previously mentioned monitoring programs. The report also 
assessed trends from 1994–2005. Annual stormwater monitoring reports can be found on the Los 
Angeles County Department of Public Works (LADPW) website: 

http://dpw.lacounty.gov/wmd/NPDES/report_directory.cfm. 
 
The information summarized in the 2010-2011 Annual Stormwater Monitoring Report 
monitoring period begins June 1, 2010, and concludes May 30, 2011.  
 
1.2.1 Core Monitoring 
 
1.2.1.1 Mass Emission Monitoring 

Mass emission monitoring objectives are as follows: 
 Estimate the mass emissions from the municipal separate storm sewer system (MS4).  
 Assess mass emissions trends. 
 Determine whether the MS4 is contributing to exceedances of water quality standards by 

comparing results to applicable standards in the Water Quality Control Plan for the Los 
Angeles Region (Basin Plan), the California Toxics Rule (CTR), and emissions from 
other discharges. 

Seven mass emission monitoring stations (i.e., Ballona Creek (S01), Malibu Creek (S02), Los 
Angeles River (S10), Coyote Creek (S13), San Gabriel River (S14), Dominguez Channel (S28), 
and Santa Clara River (S29)) were used to achieve the objectives outlined above during the 
2010–2011 reporting period. Mass emission stations (MES) capture runoff from major county 
watersheds that generally have heterogeneous land use. All MES, except the Santa Clara River 
station, are equipped with automated samplers, including integral flow meters for flow-
composited sample collection. 
 
Sampling at the Santa Clara River station began during the 2002–2003 storm season. At this 
station, samples were collected manually, and flow-weighted composite samples were primarily 
produced using flow estimates obtained by monitoring staff. When conditions were appropriate, 
flow rates were obtained using real-time flow measurements from a LADPW Water Resources 
Division stream gauge near the station. 
 
A minimum of three wet weather events, including the first storm event of the year, were 
monitored at each MES, as specified by the Monitoring Program. Grab samples were collected 
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for five storm events at each MES, except for San Gabriel River where grab samples were 
collected for four storm events due to lack of flow during 2010-11Event03. Grab samples were 
analyzed for conventional pollutants and bacteria. Composite samples were collected for four 
storm events at each MES except for San Gabriel River where composite samples were collected 
for three storm events due to lack of flow during 2010-11Event03. Composite samples were 
flow-weighted and were analyzed for general minerals, heavy metals, semi-volatiles, 
polychlorinated biphenyls, herbicides, organophosphate pesticides and chlorinated pesticides. An 
additional nine storms, for a total of fourteen storm events, were monitored and composite 
samples were collected for total suspended solids (TSS) analyses at Los Angeles River, Coyote 
Creek and Dominguez Channel.  An additional eight storms, for a total of thirteen storm events, 
were monitored and composite samples were collected for TSS analyses at Ballona Creek, and 
Malibu Creek while an additional eight storms, for a total of 12 storm events, were monitored 
and composite samples were collected for TSS analyses at San Gabriel River. Refer to Appendix 
K, Table of Monitoring Events, for dates of wet weather and dry weather sampling events. 
 
A total of two dry weather monitoring events were conducted at each MES, (with the exception 
of San Gabriel River where only one sample was collected due to lack of flow during 2010-
11Event02). Grab samples were collected and analyzed for conventional pollutants and bacteria 
during all monitoring events. Dry weather composite samples were collected for both events at 
each station and were analyzed for general minerals, metals, semi-volatiles, chlorinated 
pesticides, organophosphate pesticides, herbicides and polychlorinated biphenyls,. Composite 
samples were collected and analyzed for TSS during both events at the stations (Appendix K). 
Refer to Appendix K – Table of Monitoring Events – for dates of wet and dry weather sampling 
events. 
 
1.2.1.2 Water Column Toxicity Monitoring 
The objectives of water column toxicity monitoring are to evaluate the extent and cause of 
toxicity in receiving waters and to modify and use the SQMP to implement practices that 
eliminate or reduce sources of toxicity in stormwater. Composite samples were taken at the MES 
for toxicity analyses. Two wet weather events and two dry weather events were assessed at each 
MES during the 2010-2011 Season, with the exception of San Gabriel River, where only one wet 
weather and one dry weather event were sampled due to lack of flow (Appendix K). 
 
1.2.1.3 Tributary Monitoring 

The objectives of tributary monitoring are to identify subwatersheds where stormwater 
discharges and dry weather discharges are causing or contributing to exceedances of water 
quality standards, and to prioritize drainage and sub-drainage areas requiring management 
actions. 
 
A minimum of four storm events, including the first storm event of the year, and one dry weather 
event were sampled at each tributary monitoring station. Sampling for the 2010-2011 season was 
conducted at six tributary monitoring stations in the Dominguez Channel Watershed. The 
tributaries monitored included Project No. 1232 (TS19), PD 669 (TS20), Project Nos. 5246 & 74 
(TS21), PD 21-Hollypark Drain (TS22), D.D.I. 8 (TS23), and Dominguez Channel at 116th Street 
(TS24). Grab samples were taken from each tributary location during six storm events. Grab 
samples were analyzed for conventional pollutants and bacteria.  In addition, composite samples 
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for TSS analyses were collected during these six storm events.  Flow weighted composite 
samples were collected during five storm events at each tributary station and analyzed for 
general minerals, heavy metals, semi-volatiles and pesticides. 
 
During each dry weather monitoring event one grab sample was collected from each tributary 
station and analyzed for conventional pollutants and bacteria. Two composite samples were 
collected at each tributary station during dry weather and analyzed for general minerals, heavy 
metals, semi-volatiles, TSS, and pesticides (Appendix K). 
 
1.2.1.4 Shoreline Monitoring 

The City of Los Angeles is required to monitor shoreline stations to evaluate the impacts to 
coastal receiving waters and to recreational beneficial uses that result from stormwater/urban 
runoff. Also, the Municipal Stormwater Permit requires that the City of Los Angeles perform an 
annual assessment of shoreline water quality data and submit these data to the Principal 
Permittee for inclusion in the monitoring report. The City of Los Angeles’s assessment is 
included as Appendix D of this monitoring report. 
 
1.2.1.5 Trash Monitoring 

The objectives of trash monitoring are to assess the quantities of trash in receiving waters after 
storm events and to identify areas impaired for trash. Visual observations of trash were made, 
and at least one photograph was taken at each MES after the maximum of 14 storm events at 
each MES, including the first storm event. 
 
Permit-required trash compliance monitoring for Ballona Creek and Los Angeles River 
watersheds is described in Appendices I and J, respectively. 
 
1.2.2 Regional Monitoring 
 
The Los Angeles County Flood Control District (LACFCD) is participating in regional 
monitoring programs. These programs address public health concerns; monitor trends in natural 
resources and near shore habitats, and assess regional impacts from stormwater pollutants. The 
regional programs include estuary sampling and bioassessment, which are summarized below. 
 
1.2.2.1 Estuary Sampling 
The LACFCD has participated in the coastal ecology committee of the Bight‘03 project 
coordinated by the Southern California Coastal Water Research Project (SCCWRP). The goal of 
this study was to supplement the regional monitoring of the Southern California Bight estuarine 
habitats by sampling estuaries for sediment chemistry, sediment toxicity, and benthic infaunal 
communities; and to determine the spatial extent of potential impacts from stormwater 
discharges. All reports pertinent to the Bight‘03 Project have been completed by SCCWRP and 
were released on the SCCWRP website in summer 2007 
(http://www.sccwrp.org/Documents/BightDocuments/Bight03Documents/Bight03AssessmentRe
ports.aspx).  
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1.2.2.2 Bioassessment 

Bioassessment monitoring was conducted to help assess the biological integrity of a waterbody 
and to help determine potential sources of biological impairment, where they may exist. A series 
of metrics or indices are used to characterize the streambed biological community as well as the 
physical habitat of a station. These metrics can be compared with those found at reference 
stations to help determine the potential for anthropogenic influences on the biological 
community. The LACFCD typically performs annual Los Angeles County stream 
bioassessments in October, as required in Section II.G of the Monitoring and Reporting Program 
of the Municipal Stormwater Monitoring Permit. Sampling stations are located throughout each 
of the six major watersheds and were selected to represent the diverse environments of the Los 
Angeles region. Table 1-1 lists the sampling station locations, and Figure 1-1 is a map showing 
the geographical location of the sampling stations. In 2010, bioassessment monitoring was 
conducted at 18 stations. The final report for the most recent year of the Bioassessment 
Monitoring Program (i.e., 2010) is included in Appendix H. 
 
The state’s Surface Water Ambient Monitoring Program (SWAMP) will combine information 
gathered from the biological surveys in the County with data collected from surrounding 
counties to refine an index of biological integrity for the Southern California region. 
 
1.2.3 Special Studies 
 
The LACFCD has conducted the following special monitoring programs, as required by the 2001 
Municipal Stormwater Permit. 
 
1.2.3.1 New Development Impacts Study in the Santa Clara Watershed 

The objective of the New Development Impacts Study in the Santa Clara Watershed was to 
evaluate the effectiveness of the Standard Urban Stormwater Mitigation Plan (SUSMP) BMPs 
for pollutant reduction in stormwater runoff. To perform this study, the United States 
Environmental Protection Agency (USEPA) Storm Water Management Model was used to 
conduct a deterministic hydrological assessment coupled with a stochastic Monte Carlo approach 
for modeling stormwater runoff water quality. The New Development Impact Study Report was 
completed and submitted to the Regional Water Quality Control Board (RWQCB) on April 7, 
2008.  
 
1.2.3.2 Peak Discharge Impact Study 
This study was conducted to fulfill the requirement to develop numeric criteria for peak flow 
control by assessing the potential cause and effect relationships between urbanization in 
watersheds and stream erosion in Los Angeles County. SCCWRP and the LACFCD jointly 
conducted the study through a consultant contract. The study results were previously reported. 
The Executive Summary can be found in Appendix B of the 1994–2005 Integrated Receiving 
Water Impacts Report (WESTON, 2005). 
 
1.2.3.3 Best Management Practice Effectiveness Study 
Sampling of all BMPs in the BMP Effectiveness Study was completed in the 2006–2007 season.  
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2.0 STATION DESCRIPTIONS 
 
MES were established and monitored throughout the LACFCD in an effort to characterize the 
water quality of the channels and streams. Tributary stations were selected to characterize the 
water quality of channels and streams in the sub-watersheds. 
 
2.1 Mass Emission Station Selection 
 
The LACFCD monitored seven MES, including Ballona Creek, Malibu Creek, Los Angeles 
River, Coyote Creek, San Gabriel River, Dominguez Channel, and Santa Clara River. The 
collective drainage area from the seven MES stations encompasses approximately 2,060 square 
miles. 
 
Four of the MES locations installed under the original 1990 Municipal Stormwater Permit were 
retained under the 1996 and the 2001 Municipal Stormwater Permit, including Ballona Creek 
(S01), Malibu Creek (S02), Los Angeles River (S10), and San Gabriel River (S14). The Coyote 
Creek (S13) monitoring station was monitored under the 1990, 1996, and 2001 Municipal 
Stormwater Permit, though monitoring was not required under the 1996 Municipal Stormwater 
Permit. Monitoring began at the Dominguez Channel (S28) MES during the 2001–2002 season. 
Sampling at the Santa Clara (S29) MES began during the 2002–2003 season. 
 
2.2 Mass Emission Station Monitoring Locations and Drainage 

Areas 
 
Figure 2-1 provides an overview of the study area, showing all MES monitoring locations. Table 
2-1a indicates the dominant land use associated with each monitoring station and the total 
drainage area.  
 
The following are descriptions of the seven MES locations, required by the Municipal 
Stormwater Permit for the 2010–2011 Monitoring Season, including Ballona Creek, Malibu 
Creek, Los Angeles River, San Gabriel River, Coyote Creek, Dominguez Channel, and Santa 
Clara River. Figures 2-2 through 2-8 show the location of each monitoring station along with a 
description of its land use.  
 
Ballona Creek Monitoring Station (S01)  
The Ballona Creek monitoring station is located at the existing stream gauge station (i.e., Stream 
Gauge F38C-R) between Sawtelle Boulevard and Sepulveda Boulevard in the City of Los 
Angeles and was chosen to avoid tidal influences. The upstream tributary watershed of Ballona 
Creek is 88.8 square miles. The entire Ballona Creek Watershed is 127.1 square miles. Ballona 
Creek is a concrete-lined trapezoidal channel at the gauging station. This station can be found in 
the Thomas Guide, page 672, G-4. 
 
Malibu Creek Monitoring Station (S02)  
The Malibu Creek monitoring station is located at the existing stream gauge station (i.e., Stream 
Gauge F130-9-R) near Malibu Canyon Road, south of Piuma Road. The tributary watershed to 
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Malibu Creek at this location is 104.9 square miles and the entire Malibu Creek Watershed is 
109.9 square miles. This station can be found in the Thomas Guide, page 628, H-1. 
 
Los Angeles River Monitoring Station (S10)  
The Los Angeles River monitoring station is located at the existing stream gauge station (i.e., 
Stream Gauge F319-R) between Willow Street and Wardlow Road in the City of Long Beach 
and was chosen to avoid tidal influences. The river is a concrete-lined trapezoidal channel at this 
station. The total upstream tributary drainage area for the Los Angeles River is 825 square miles. 
This river is the largest watershed outlet to the Pacific Ocean in the LACFCD. This station can 
be found in the Thomas Guide, page 795, C-1. 
 
Coyote Creek Monitoring Station (S13)  
The Coyote Creek monitoring station is located at the existing Army Corps of Engineers stream 
gauge station (i.e., Stream Gauge F354-R) below Spring Street in the lower San Gabriel River 
Watershed. The station assists in determining mass loading for the San Gabriel River Watershed. 
The upstream tributary area is 150 square miles and extends into Orange County. The sampling 
station was chosen to avoid backwater effects from the San Gabriel River to ensure that all water 
being sampled is from Coyote Creek only. Coyote Creek is a concrete-lined trapezoidal channel 
at this location. The Coyote Creek sampling location has been an active stream gauging station 
since 1963. This station can be found in the Thomas Guide, page 796, H-2. 
 
San Gabriel River Monitoring Station (S14)  
The San Gabriel River monitoring station is located at an historic stream gauge station (i.e., 
Stream Gauge F263C-R), below San Gabriel River Parkway in Pico Rivera. The upstream 
tributary area is 450 square miles at this location. The San Gabriel River is a grouted rock-
concrete stabilizer along the western levee and a natural section on the eastern side. Flow 
measurement and water sampling are conducted in the grouted rock area along the western levee 
of the river. The length of the concrete stabilizer is nearly 70 ft. The San Gabriel River sampling 
location has been an active stream gauging station since 1968. This station can be found in the 
Thomas Guide, page 676, J-2. 
 
Dominguez Channel Monitoring Station (S28)  
The Dominguez Channel monitoring station is located at Dominguez Channel and Artesia 
Boulevard in the City of Torrance and was chosen to avoid tidal influence. Flow at this station is 
measured by the flow meter attached to the auto sampler. The upstream tributary area is 33 
square miles. The Dominguez Channel monitoring station is located in a concrete-lined 
rectangular channel. This station can be found in the Thomas Guide, page 733, H-7. 
 
Santa Clara River Monitoring Station (S29)  
The Santa Clara monitoring station is located at the Santa Clara River and The Old Road in 
Santa Clara. The Santa Clara River is primarily a soft bottom channel, which makes accurate 
flow monitoring extremely difficult. This location was originally chosen because flow 
monitoring was possible from the existing United States Geological Survey (USGS) 11108000 
Santa Clara River near Saugus, California, Stream Gauging Station. Currently, the LADPW 
Water Resources Division operates a real-time stream gauging station at the station. The flow 
gauging operation has been subject to shifting river conditions in recent years. The upstream 
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tributary area is approximately 411 square miles. This station can be found in the Thomas Guide, 
page 4550, B-2. 
 
2.3 Tributary Station Selection 
 
All six of the tributary monitoring stations (i.e., Project No. 1232 (TS19), PD 669 (TS20), 
Project Nos. 5246 and 74 (TS21), PD 21-Hollypark Drain (TS22), D.D.I. 8 (TS23), and 
Dominguez Channel at 116th Street (TS24)) were established in accordance with the 2001 
Municipal Stormwater Permit. Monitoring began during the 2008–2009 season. The six tributary 
monitoring stations were used to collect water quality data from subwatersheds in the 
Dominguez Channel Watershed Management Area. 
 
2.4 Tributary Monitoring Locations and Drainage Areas 
 
Figure 2-9 is an overview of the study area showing all the tributary monitoring stations. Table 
2-1b contains the dominant land uses for each station. 
 
Provided below is a description of the six tributary monitoring stations required by the Municipal 
Stormwater Permit for the 2008–2009 Monitoring Season. In order of furthest upstream to 
furthest downstream, stations were identified as TS19, TS20, TS21, TS22, TS23, and TS24. 
Figures 2-10 through 2-15 show the location of each tributary monitoring station. 
 
Project No. 1232 (TS19) 
Tributary monitoring station Project No. 1232 is located on the northeast corner of Project No. 
1232 and South Main Street, south of Del Amo Boulevard, in the City of Carson. The upstream 
tributary watershed area is approximately 5,203 acres. This station can be found in the Thomas 
Guide, page 754, C-4. 
 
PD 669 (TS20) 
Tributary monitoring station PD 669 is located in the south right-of-way of PD 669, on the 
southeast corner of Avalon Boulevard and PD 669, just north of Del Amo Boulevard in the City 
of Carson. The upstream tributary watershed area is approximately 2,197 acres. This station can 
be found in Thomas Guide, page 764, E-4. 
 
Project Nos. 5246 & 74 (TS21) 
Tributary monitoring station Project Nos. 5246 & 74 is located north of Artesia Blvd. (State 
Route 91), east of Vermont Avenue, and is accessed from 169th Street to the west right-of-way of 
Project No. 5246 in the City of Los Angeles. The upstream tributary watershed area is 
approximately 1,338 acres. This station can be found in the Thomas Guide, page 734, B-7. 
 
PD 21-Hollypark Drain (TS22)  
Tributary monitoring station PD21-Hollypark Drain is located on the northeast corner of 135th 

Street at Dominguez Channel in the City of Gardena. The upstream tributary watershed area is 
approximately 1,656 acres. This station can be found in the Thomas Guide, page 733, G-2. 
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D.D.I. 8 (TS23) 
Tributary monitoring station D.D.I. 8 is located on the northwest corner of Dominguez Channel 
and the easterly prolongation of 132nd Street in the City of Gardena. The upstream tributary 
watershed area is approximately 1,449 acres. This station can be found in the Thomas Guide, 
page 733, F-2. 
 
Dominguez Channel at 116th Street (TS24)  
This tributary monitoring station is located at the corner of 116th Street and Isis Avenue in the 
City of Lennox. The upstream tributary watershed area of this station is approximately 2,269 
acres. This station can be found in the Thomas Guide, page 703, A-7. 
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3.0 METHODS 
 
This section describes the field and laboratory methods used to implement the 2010-2011 
Monitoring Program. The results of the monitoring program are intended for refining the SQMP 
for the reduction of pollutant loads and the protection and enhancement of the beneficial uses of 
the receiving waters in Los Angeles County. The monitoring program was designed to address 
these objectives through the implementation of core monitoring, regional monitoring, and three 
special studies. 
 
Core monitoring was conducted and consisted of the following: 

• Mass emission monitoring. 

• Water column toxicity monitoring. 

• Tributary monitoring. 

• Shoreline monitoring. 

• Trash monitoring. 
 
Regional monitoring was conducted, including the following: 

• Estuary sampling. 

• Bioassessment. 
 

• Three special studies were previously conducted to comply with the NPDES Permit, 
including the following: 
• New Development Impacts Study in the Santa Clara Watershed (report submitted to 

the Los Angeles RWQCB on April 7, 2008). 

• Peak Discharge Impact Study (completed in June 2005) (executive summary from the 
study was included in Appendix B of the 1994–2005 Integrated Receiving Water 
Impacts Report). 

• BMP Effectiveness Study (completed in the 2006–2007 Monitoring Season). 
 
The core monitoring program was conducted in compliance with the monitoring requirements set 
forth by the Permit and the SQMP. Emissions from seven watersheds were collected and 
analyzed as part of the 2010–2011 Monitoring Program, including Ballona Creek, Malibu Creek, 
Los Angeles River, Coyote Creek, San Gabriel River, Dominguez Channel, and Santa Clara 
River. Collection and analysis of stormwater runoff (during wet weather conditions) at the MES 
locations and of ambient runoff (during dry weather conditions) were performed. Stormwater 
samples were collected during at least four storm events at each MES, and ambient water 
samples were collected at each MES during at least two dry events (with the exception of San 
Gabriel River where only one sample was collected). Stormwater samples and ambient water 
samples were analyzed in accordance with the Permit requirements for chemical constituents, 
indicator bacteria, and toxicity to bioassay test organisms.  
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3.1 Precipitation and Flow Monitoring 
 
3.1.1 Precipitation Monitoring 
 
Precipitation monitoring was conducted at each MES using the various automatic rain gauges 
that LACFCD operates throughout Los Angeles County. A minimum of one automatic tipping 
bucket (intensity measuring) rain gauge was located nearby or within the tributary watershed for 
each MES. In some cases, large watersheds used multiple rain gauges to accurately characterize 
the rainfall. Existing gauges near the monitored watersheds were also used in stormwater runoff 
calculations and are essential in developing runoff characteristics for these watersheds.  
 
3.1.2 Flow Monitoring 
 
Flow monitoring equipment was used to trigger the automated samplers because the monitoring 
program requires flow-weighted composites for many constituents. Flows were determined from 
water elevation measurements as described below.  
 
An open channel’s water elevation was measured by the stage monitoring equipment, and the 
flow rate was derived from a previously established site-specific rating table or calculated with 
an equation (e.g., Manning's Equation). The LACFCD uses rating tables generated from open 
channel, cross-section analysis and upstream/downstream flow characteristics. The rating tables 
were modified if stream velocity measurements in the field demonstrated that calculated table 
values were incorrect. Previous stormwater flow measurement efforts indicated that all stations 
require multiple storm events to gather the data necessary for calibration of the measurement 
devices. The automatic samplers used pressure transducers as the stage measurement device. 
However, pressure transducers are accurate as flow measurement devices only in open channel 
flow regimes.  
 
3.2 Stormwater Monitoring 
 
3.2.1 Wet Weather Sample Collection Methods 
 
Grab sample and composite sample collection methods, defined below, and were used during the 
2010-2011 Monitoring Season.  
 
Grab Sample—A grab sample is a discrete, individual sample taken within a short period of 
time, usually less than 15 minutes. This method is used to collect samples for constituents that 
have very short holding times and specific collection or preservation needs. Grab samples were 
analyzed for the following constituents not amenable to composite sampling: 
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Grab Sample Constituents 

Conventional Constituents Indicator Bacteria 

 Oil & grease 
 Total phenols 
 Cyanide 
 Dissolved oxygen (DO) 
 Total petroleum 

hydrocarbons (TPH) 
 Methyl tertiary butyl ether 

(MTBE) 
 2-Chloroethyl vinyl ether 

 Total coliforms 
 Fecal coliforms 
 Fecal streptococci 
 Fecal enterococci 

 
 
Analytical methods, detection limits, and holding times for these constituents are provided in 
Table 3-1. 
 
Grab samples were collected during the initial portion of the storm event (i.e., on the rising limb 
of the hydrograph), placed on ice, and taken directly to the laboratory. Samples were collected 
from the horizontal and vertical center of the channel if possible and kept clear from 
uncharacteristic floating debris. Because oil and grease and other petroleum hydrocarbons tend 
to float, oil and grease grab samples were collected at the air–water interface unless storm flows 
did not permit. In these cases, grab samples were collected using the automated samplers. 
Bacteria samples were collected in a sterile sample bottle and then placed on ice for transport to 
the laboratory for analysis within 6 hours of collection.  
 
Composite Sample—A composite sample is a mixed or combined sample created by combining 
a series of discrete samples (aliquots) of specific volume, collected at specific flow–volume 
intervals. Composite sampling is ideally conducted over the duration of the storm or other 
monitoring event. Composite samples were analyzed for the following constituents: 
 

Composite Sample Constituents 
 General 
 Metals 
 Semi-volatile organics 
 Base/neutral 

 Chlorinated pesticides 
 Polychlorinated biphenyls 
 Organophosphate pesticides 
 Herbicides 

 
Specific composite analytes, analytical methods, detection limits, and holding times for these 
constituents are provided in Table 3-1. 
 
Most flow-weighted composite storm samples were obtained using an automated sampler 
programmed to collect samples at flow-paced intervals. The Santa Clara River Station was not 
automated, so composite samples were obtained by sampling discretely from the river at 20-
minute intervals for the first three hours of the storm, and then the discrete samples were mixed 
in the laboratory in proportion to the measured flow rates (i.e., a flow-weighted composite).  
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During the storm season, the automated samplers were programmed to start automatically when 
the water level in the channel or storm drain exceeded a minimum predetermined level above 
base flow or prevailing pre-storm flow. This practice was developed based on years of 
monitoring experience in local watersheds. It was particularly useful when samplers needed to be 
reset to capture storms occurring a little over 24 hours apart and it was not possible to wait for 
flows to return to base flow conditions.  
 
A sample was collected each time a set volume of water had passed the monitoring point. This 
volume is referred to as the pacing volume or trigger volume. Samples were stored in glass 
containers within the sampler. An 8-L minimal sample volume was required to conduct the 
necessary laboratory analyses. The automated sampler was deactivated by field personnel within 
48 hours after the end of each storm event. This technique proved practical for storms occurring 
a little over 24 hours apart. Samples were retrieved from the automated samplers as soon as 
possible to meet laboratory analysis holding time requirements. As samples were collected, 
rainfall and runoff data were logged and stored for transfer to the office. 
 
3.2.2 Dry Weather Sample Collection Methods 
 
Dry weather monitoring protocols were similar to those used for wet weather monitoring, except 
samples were collected as time-weighted composites over a 24-hour period, and auto samplers 
were programmed to start at a specified time. 
 
3.2.3 Field Quality Assurance / Quality Control 
 
Quality assurance (QA) / quality control (QC) is an essential component of the monitoring 
program. Evaluation of Analytes and QA/QC Specifications for Monitoring Program 
(Woodward-Clyde, 1996) describes the procedures used for bottle labeling, chain-of-custody 
(COC) tracking, sampler equipment checkout and setup, sample collection, field blanks to assess 
field contamination, field duplicate samples, and transportation to the laboratory. An important 
part of the QA/QC plan is the continued education of field personnel. Field personnel were 
trained from the onset and were informed regarding new or revised stormwater sampling 
techniques on a continual basis. Field personnel also evaluated the field activities required by the 
QA/QC plan, and the plan was updated if necessary. Accurate data were obtained by proper 
monitoring station setup, water sample collection, sample transport, and laboratory analyses. 
 
QA/QC for sampling processes included proper collection of the samples to minimize the 
possibility of contamination. Samples were collected in clean sample bottles, sterilized by the 
laboratory.  Sampling personnel were trained according to the field sampling standard operating 
procedures (SOPs). Additionally, the field staff was made aware of the significance of the 
project’s detection limits and the requirement to avoid contamination of samples. 
 
3.2.3.1 Field Setup Procedures 
Automated field sampling sites were at fixed locations, with the sampler placed on a public road 
or flood control right-of-way. Following the initial sample collection, field staff prepared the 
sampler to collect subsequent samples (dry weather mode) until the entire set had been 
completed for that site. Manual samples are generally collected by field staff at the time they pre-
programmed the auto sampler to begin collecting at each site. Inspection of visible hoses and 
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cables was performed to ensure proper working conditions according to the site design. 
Inspection of the intake tube, pressure transducer, and auxiliary pump was performed during 
daylight hours in normal (i.e., non-storm) conditions. The automated samplers were checked at 
the beginning of the storm (i.e., during grab sample collection) to ensure proper working 
condition and to determine whether flow composite samples were being collected properly. Dry 
weather collection techniques were similarly performed for both grab samples and 24-hour 
composite samples. When a complete set of samples had been collected for a given event, the 
bottles were removed from the sampler and packed with ice and foam insulation inside 
individually marked ice chests. COC forms were completed by field staff before transporting the 
samples to the laboratory. Under no circumstances were samples removed from the ice chest 
during transportation from the field to the laboratory.  
 
3.2.3.2 Bottle Preparation 
A minimum of three sets of bottles were prepared for each monitoring station so that change-outs 
could be made quickly between closely occurring storms. Bottle labels included the following 
information: 

• LACFCD’s Field Sample Identification (FSID) number.  

• Station (site) number. 

• Station (site) name.  

• Laboratory analysis requested. 

• Date (written at time of sampling). 
 
Bottles were cleaned at the laboratory prior to use, labeled, and stored in sets. Each station was 
provided with the same number, type, and size bottles for each rotation, unless special grab 
samples were required. Clean composite sample bottles were placed in the automated sampler 
when samples were collected. This practice ensured readiness for the next storm event. All 
bottles not in use at the time of sampling were stored and were later transported in plastic ice 
chests. Composite sample bottles were limited to a maximum of 2.5 gallons each, to ensure ease 
of handling.  
 
3.2.3.3 Chain-of-Custody Procedure 

COC procedures (Woodward-Clyde, 1996) were used for all samples throughout the collection, 
transport, and analytical process. Samples were considered to be in custody if they were: (1) in 
the custodian’s possession or view (2) retained in a secured place (under lock) with restricted 
access, or (3) placed in a container and secured with an official seal to prevent the sample from 
being reached without breaking the seal. COC records, field logbooks, and field tracking forms 
were the principal documents used to identify samples and to document possession. The COC 
procedures were initiated during sample collection. A COC record was provided with each 
sample or group of samples. Each person with sample custody signed the form and ensured the 
samples were not left unattended unless properly secured. Documentation of sample handling 
and custody included the following: 

• Bottle label information (i.e., LACFCD’s FSID number, station (site) number, station 
(site) name, laboratory analysis requested, and date (written at time of sampling)). 
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• Time (written at time of sampling). 

• Number of bottles. 

• Temperature of sample. 

• Sampler(s), lab and sampler/courier signatures, and time(s) sample(s) changed possession 
(completed upon sample transfer(s)). 

 
3.3 Laboratory Analyses 
 
The Permit specifies the suite of analyses and associated minimum levels (MLs) for samples 
collected at the MES location, as detailed in Table 3-1. All the laboratory methods used for 
analyzing stormwater samples are approved by the California Department of Health Services and 
conform to USEPA-approved methods.  
 
The Los Angeles County Department of Agricultural Commissioner Weights and Measures 
(ACWM) Environmental Toxicology Laboratory provides water quality laboratory and related 
services to LACFCD. The ACWM Laboratory is state certified to perform the water quality 
analyses and maintains a laboratory analysis program that includes QA/QC protocols consistent 
with the objectives of the monitoring program required by the Permit.  
 
The ACWM subcontracts toxicity testing with Aquatic Bioassay Consulting Laboratories, Inc., 
of Ventura, California. This laboratory is accredited by the State of California’s Environmental 
Laboratory Accreditation Program (ELAP) for whole effluent toxicity of wastewater testing as 
well as for other types of analyses. 
 
3.3.1 Toxicity Analysis 
 
Toxicity testing was performed on flow-weighted composite samples collected from the MES 
location concurrently with the water chemistry analyses during both dry weather events and two 
wet weather events, with the exception of San Gabriel River where toxicity analyses was 
performed for one wet weather and one dry weather event. Toxicity testing is an effective tool 
for assessing the potential impact of complex mixtures of unknown pollutants on aquatic life in 
receiving waters. Rather than performing chemical analysis on a sample for a host of compounds 
potentially toxic to aquatic life, toxicity testing provides a direct measure of the toxicity of the 
sample to laboratory test organisms. Interactions among the complex mixture of chemicals and 
physical constituents inherent to environmental samples can lead to additive or antagonistic 
effects, potentially causing an individual compound to become either more or less toxic than it 
would be if it were isolated. Although the potential effects of these interactions cannot be derived 
from simple chemical measurements, they are directly accounted for in toxicity tests. If toxicity 
is identified in a given sample, toxicity identification evaluations (TIEs) can be used to help 
characterize and identify the constituent(s) responsible for the toxicity. Toxicity testing can 
provide information on both potential short-term (i.e., acute) effects as well as longer-term (i.e., 
chronic) effects.  
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Toxicity analysis was performed using the following methods: 

• Ceriodaphnia dubia 7-day (chronic) survival and reproduction tests. 

• Strongylocentrotus purpuratus (sea urchin) (chronic) fertilization test. 
 
The tests were performed using multiple sample concentrations ranging from 0% (N-control) to 
100%, such that the desired toxicity endpoints could be adequately observed. Based on the 
endpoints of reproduction and survival, the no-observed-effect concentrations (NOEC), 
inhibitory concentrations (IC), effective concentrations (EC) and toxicity units (TU) were 
calculated and reported for each test. Toxicity units are calculated by dividing 100 by the 
calculated median test response value (e.g., IC50). These tests were conducted under guidelines 
prescribed in Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving 
Waters to West Coast Marine and Estuarine Organisms (EPA, 1995). Water quality 
measurements (i.e., temperature, pH, DO, hardness, conductivity, and alkalinity) were recorded 
for each sample at the beginning and throughout each test. These measurements were performed 
to ensure that there were no large variations in water quality, which can affect the accuracy of the 
toxicity tests. 
  

RB-AR50332



References Section 5 
 

2010-2011 Annual Stormwater Monitoring 5-1 
 

5.0 REFERENCES 
 
California Regional Water Quality Control Board, Los Angeles Region. 2001. Draft Total 
Maximum Daily Load to Reduce Bacterial Indicator Densities at Santa Monica Bay Beaches.  
 
California Regional Water Quality Control Board, Los Angeles Region. 2003. Amendment to the 
Water Quality Control Plan – Los Angeles Region to Suspend the Recreational Beneficial Uses 
in Engineered Channels during Unsafe Wet Weather Conditions. Order No. 03-010. 
 
Davis, A.P., M. Shokouhian, and S. Ni. 2001. Loadings of Lead, Copper, Cadmium, and Zinc in 
Urban Runoff from Specific Sources. Chemosphere, 44(5), 997-1009.  
 
ENSR International. 2007. Mitigation Measures to Address Pathogen Pollution in Surface 
Waters: A TMDL Implementation Guidance Manual for Massachusetts. Prepared for EPA New 
England Region 1. July 2007.  
 
EPA (United States Environmental Protection Agency). 1995. Short-Term Methods for 
Estimating the Chronic Toxicity of Effluents and Receiving Waters to West Coast Marine and 
Estuarine Organisms. 
 
EPA (United States Environmental Protection Agency). 2000. The California Toxics Rule 
(CTR): Water Quality Standards; Establishment of Numeric Criteria for Priority Toxic Pollutants 
for the State of California. 40 CFR Part 131. 
 
LADPW (Los Angeles Department of Public Works). 2010 Los Angeles Department of Public 
Works Website, Stormwater Monitoring Reports. Accessed at: 
http://dpw.lacounty.gov/wmd/NPDES/report_directory.cfm. 
 
LARWQCB (Los Angeles Regional Water Quality Control Board). 2001.  Draft Total Maximum 
Daily Load to Reduce Bacterial Indicator Densities at Santa Monica Bay Beaches.  
 
LARWQCB (Los Angeles Regional Water Quality Control Board). 2003. Proposed Amendment 
to the Water Quality Control Plan – Los Angeles Region to Suspend the Recreational Beneficial 
Uses in Engineered Channels during Unsafe Wet Weather Conditions. 
 
Lee, G. Fred and Anne Jones Lee. 2000. Regulating Copper in Urban Stormwater Runoff. 
Timely Topics, NorCal SETAC News, 11(2):10-11. June 2000. 
 
NYDP (New York Department of Health). 2008.  New York Department of Health Website, The 
Facts about Ammonia. Accessed at: 
ww.health.state.ny.us/environmental/emergency/chemical_terrorism/ammonia_tech.htm. 
 
Orton, Randall. 2011. Water Quality in the Malibu Creek Watershed, 1971-2010. Joint Powers 
Authority of the Las Virgenes Municipal Water District and the Triunfo Sanitation District to the 
Los Angeles Regional Water Quality Control Board (LVMWD Report # 2475.00). March 31, 
2011. 
 

RB-AR50333



References Section 5 
 

2010-2011 Annual Stormwater Monitoring 5-2 
 

Rand McNally. 2010. Thomas Guide: Los Angeles and Orange Counties Street Guide, 52nd 
Edition. Chicago, IL.  
 
Sabin, Lisa D., Jeong Hee Lin, Keith D. Stolzenbach, and Kenneth C. Schiff. 2006. 
Contributions of Trace Metals from Atmospheric Deposition to Stormwater Runoff in a Small 
Impervious Urban Catchment. SCCWRP Annual Report 2005-06. 
ftp://ftp.sccwrp.org/pub/download/DOCUMENTS/AnnualReports/2005_06AnnualReport/AR05
06_067-76.pdf 
 
SCCWRP (Southern California Coastal Water Research Project). 2007 Southern California 
Coastal Water Research Project Website, Bight 2003 Project. Accessed at: 
http://www.sccwrp.org/Homepage.aspx. 
 
Stein, E.D. and L.L. Tiefenthaler. 2005. Dry-weather metals and bacteria loading in an arid, 
urban watershed: Ballona Creek, California. Water, Air, and Soil Pollution 164:367-382. 
 
SWRCB (State Water Resources Control Board). 2003 State Water Resources Control Board 
Website, Basin Plan Amendments – Water Quality Standards. Accessed at: 
http://www.swrcb.ca.gov/rwqcb4/water_issues/programs/basin_plan/wqs_list.shtml. 
 
Viessman, Warren, Jr. and Mark J. Hammer. 1998. Water Supply and Pollution Control 6th 
Edition.  Addison-Wesley Longman, Inc. Menlo Park, CA. p. 286. 
 
WESTON (Weston Solutions, Inc.). 2005. 1994-2005 Integrated Receiving Water Impacts 
Report. Report prepared for Los Angeles County Department of Public Works, Alhambra, CA. 
August 2005. 
 
Woodward-Clyde. 1996. Evaluation of Analytes and QA/QC Specifications for Monitoring 
Program. 
 
 
 

RB-AR50334



Table 1‐1. Los Angeles County Flood Control District  
Stream Bioassessment Monitoring Stations, 2010 

 

Site 

Targeted 
(T) or 

Random 
(R) SMC 
Site 

Receiving 
Waterbody 

Location, 
 Date Sampled  Coordinates  Justification 

Elevation     
(feet above 
sea level) 

San Gabriel River Watershed: four sites 

SGUT‐501  T 

San Gabriel 
River 

Unlined 
Channel 

San Gabriel River 
upstream of the 

confluence with Bear 
Creek, 

7/7/2010

N 34.24067º 
W ‐117.88215º 

Upstream reference site, 
targeted/fixed site for 

SGRRMP 1,620 

SGUT‐504  T 

San Gabriel 
River 

Unlined 
Channel 

Upper San Gabriel River 
near East Fork Road, 

7/7/2010 

N 34.23652º 
W ‐117.81664º 

Upstream reference site, 
targeted/fixed site for 

SGRRMP 1,512 

SGUT‐505  T 

San Gabriel 
River 

Unlined 
Channel 

Upper San Gabriel River 
below Morris Reservoir, 

7/8/2010 

N 34.17133º 
W ‐117.88762º 

Targeted/fixed site for 
SGRRMP 898 

5, 
 SGLT‐506  T 

Walnut 
Creek  
Unlined 
Channel 

Walnut Channel 
upstream of San 
Gabriel River,  
7/6/2010

N 34.06180º 
W ‐117.99314º 

Targeted/fixed site for 
SGRRMP 298 

Los Angeles River Watershed: six sites 

6  T 
Arroyo Seco 
Unlined 
Channel 

Upstream of Arroyo 
Seco Spreading 

Grounds, 
7/8/2010  

N 34.20327º 
W ‐118.16647º 

Upstream reference site with 
minimal impact from 
residential land use 1,118 

7  T 
Arroyo Seco 
Unlined 
Channel 

Arroyo Seco 
downstream from 
Interstate 134,  

7/6/2010

N 34.144963º 
W ‐118.165102º 

Assess impacts of residential 
land use 725 

LALT500  T 
Rio Hondo 

Lined 
Channel 

Rio Hondo at Los 
Angeles River, 
7/15/2010

N 33.93555º 
W ‐118.17200º 

Offset site for the LARWMP 
82 

LALT501  T 
Arroyo Seco 

Lined 
Channel 

Arroyo Seco at Los 
Angeles River, 
7/15/2010

N 34.08677º 
W ‐118.21076º 

Offset site for the LARWMP 
350 

8,  
LALT502  T 

Compton 
Creek 
Unlined 
Channel 

Compton Creek 
upstream of the 

confluence with the Los 
Angeles River, 
7/15/2010

N 33.84622º 
W ‐118.20922º 

Offset site for the LARWMP 
22 

LALT503  T 
Tujunga 

Wash Lined 
Channel 

Tujunga Wash at Los 
Angeles River, 
7/15/2010

N 34.14691º 
W ‐118.38932º 

Offset site for the LARWMP 
578 

Dominguez Channel Watershed:  one site 

19  T 

Dominguez 
Channel 
Lined 

Channel 

Dominguez Channel 
upstream of Vermont 

Avenue,  
7/10/2010

N 33.87111º 
W ‐118.29683º 

Assess impacts from upper 
Dominguez Channel 

Watershed 
8 

Santa Monica Bay Watershed:  four sites 

SMC02548  R 

Rustic 
Canyon 
Channel 
Unlined 
Channel 

Rustic Canyon 
CShannel, parallel to 
Rustic Canyon Road,  

7/9/2010 

N 34.06379º 
W ‐118.50764º 

Random site for the SMC 
Regional Monitoring Program 415 

SMC03944  R 

Cheseboro 
Canyon 
Channel 
Lined 

Channel 

Cheseboro Canyon 
Channel, northeast of 
the intersection of 

Vejar Drive and Agoura 
Road,  

7/12/2010

N 34.14271º 
W ‐118.75016º 

Random site for the SMC 
Regional Monitoring Program 860 
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Table 1‐1. Los Angeles County Flood Control District  
Stream Bioassessment Monitoring Stations, 2010 

 

Site 

Targeted 
(T) or 

Random 
(R) SMC 
Site 

Receiving 
Waterbody 

Location, 
 Date Sampled  Coordinates  Justification 

Elevation     
(feet above 
sea level) 

SMC02152  R 

Malibu 
Creek 
Unlined 
Channel 

Malibu Creek, in Malibu 
Creek State Park, just 

upstream of the 
confluence with Las 
Virgenes Creek  
7/14/2010

N 34.09801º 
W ‐118.72171º 

Random site for the SMC 
Regional Monitoring Program 500 

SMC04264  R 

Medea 
Creek 
Unlined 
Channel 

Medea Creek, south of 
Kanaan Road and Silver 

Creek Road,  
7/9/2010

N 34.13010º 
W ‐118.75365º 

Random site for the SMC 
Regional Monitoring Program 775 

Santa Clara River Watershed:  three sites 

SMC01676  R 

Santa Clara 
River 

Unlined 
Channel 

Santa Clara River, 1/3 
mile upstream of Long 

Canyon Road,  
7/13/2010  

N 34.41932º 
W ‐118.62961º 

Random site for the SMC 
Regional Monitoring Program 935 

SMC01372  R 

Santa Clara 
River 

Unlined 
Channel 

Santa Clara River, south 
of Henry Mayo Drive, 
between Commerce 
Center Drive and The 

Old Road,  
7/13/2010 

N 34.43437º 
W ‐118.61386º 

Random site for the SMC 
Regional Monitoring Program 980 

SMC09564 
(LACSD Site  
VA‐RD) 

R 

Santa Clara 
River 

Unlined 
Channel 

Santa Clara River, 
downstream of The Old 
Road Bridge and the 

LACSD treatment plant, 
7/12/2010  

(sampled by LACSD,  
6/1/2010)

N 34.43220º 
W ‐118.59397º 
(Site VA‐RD:  
N 34.43299 º 
W ‐118.59435) 

Random site for the SMC 
Regional Monitoring Program 1015 
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Station Name Station 
No. 

Drainage 
Area (sq. 

mi.) 

HDSFR(1) 
(%) 

Light 
Industrial 

(%) 

Vacant 
(%) 

Retail/ 
Commercial 

(%) 

Multi-Fam. 
Residential 

(%) 

Transportation 
(%) 

Educational 
Facilities 

(%) 

Mixed 
Residential 

(%) 
Other (%) TOTAL 

(%) 

MASS EMISSION STATIONS 

Ballona Creek @ Sawtelle 
Blvd. Los Angeles S01 88.8 40 3.5 11.1 9.9 12.3 1.5 2.7 6.7 12.3 100

Malibu Creek @ Piuma Rd. 
Unincorporated L.A. County S02 105 5.7 0.3 79.3 0.5 1.3 0.5 0.5  -- 11.9 100

L.A. River @ Wardlow Long 
Beach S10 822.5 28.8 5.1 40.4 3.6 3.5 2.4 1.9 1.8 12.5 100

Coyote Creek @ Spring St. 
Long Beach S13 148.6 38.3 8.4 14.3 5.6 6.1 1.8 4.3 0.2 21 100

San Gabriel River @ SGR 
Pkwy Pico Rivera S14 450.6 15.2 2.3 66.7 1.5 1.4 1 1.6 0.1 10.2 100

Dominguez Channel @ Artesia 
Blvd. Torrance S28 33.2 35.5 13.05 0 7.6 7.9 7.6 4.6 8.4 15.35 100

Santa Clara River @ The Old 
Road Santa Clara S29 411.4 2.6 0.2 87 0.3 0.4 0.5 0.3 -- 8.7 100

 Notes: 

Table 2-1a (LU Distribution)

All land use percentages are rounded to the nearest tenth of a percent.
Land use percentages less than 0.1% are represented with a dash (--).
(1) HDSFR = High Density single-family residential. 

Table 2-1a
Land Use Distribution of Monitored Catchments for Monitoring Program (Mass Emission Sites)
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Table 2-1b (LU Distribution) 

 
Table 2-1b 

Land Use Distribution of Monitored Catchments for Monitoring Program (Tributary Sites) 
 

Station Name Station 
No. 

Drainage 
Area  

(acres) 
HDSFR(1) 

(%) 
Light 

Industrial 
(%) 

Vacant 
(%) 

Retail/ 
Commercial 

(%) 

Multi-Family 
Residential 

(%) 
Transportation

(%) 
Educational 

Facilities 
(%) 

Mixed 
Residential 

(%) 
Other 

(%) 
TOTAL 

(%) 

TRIBUTARY STATIONS             
Project No. 1232 TS19 5203.57 28.26 19.47 7.37 12.68 4.47 1.28 2.77 2.54 21.18 100.00 

PD 669 TS20 2197.38 36.27 13.11 27.18 8.98 0.69 0.19 10.26 -- 3.31 100.00 

Project Nos. 5246 & 74 TS21 1338.07 28.48 43.72 6.34 3.49 4.82 5.87 0.95 1.80 4.54 100.00 

PD 21-Hollypark Drain TS22 1656.75 45.45 14.80 9.63 2.91 2.90 6.64 6.65 6.99 4.04 100.00 

D.D.I. 8 TS32 1448.00 23.05 19.12 1.45 10.06 14.03 12.03 6.44 11.27 2.56 100.00 

Dominguez Channel at 116th Street TS24 2269.09 9.41 18.75 1.84 8.32 5.73 47.60 0.84 4.50 3.00 100.00 

 
Notes:  All land use percentages are rounded to the nearest tenth of a percent.  

 Land use percentages less than 0.1% are represented with a dash (--).  
 (1) HDSFR = High density single-family residential.   
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Sample EPA
Type Method PQL (ML) MDL Units Preservation Holding Time  

Conventional  
Oil and Grease Grab EPA413.1/EPA1664A 5 0.4 mg/L H2SO4 28 days  
Total Phenols Grab EPA420.1 0.1 0.1 mg/L H3PO4, CuSO4 7 days  
Cyanide Grab SM4500-CNE 0.005 0.005 mg/L NaOH 14 days  
pH Comp SM4500H B N/A NA - immed.  
Dissolved Oxygen Grab SM4500O G 5 0.4 mg/L - immed.  

Indicator Bacteria  
Total Coliform Grab SM9221E/SM9221B 20 20 MPN/100ml Na2S2O3 6 hours  
Fecal Coliform Grab SM9221E/SM9221B 20 20 MPN/100ml Na2S2O3 6 hours  
Ratio Fecal Coliform/Total Coliform  
Fecal Streptococcus Grab SM9230B 20 20 MPN/100ml Na2S2O3 6 hours  
Fecal Enterococcus Grab SM9230B 20 20 MPN/100ml Na2S2O3 6 hours  

General  
Chloride Comp SM4110B 2 1 mg/L - 28 days  
Fluoride Comp SM4110B 0.1 0.1 mg/L - 28 days  
Nitrate (NO3) Comp SM4110B 0.1 0.1 mg/L - 48 hours  
Sulfate Comp SM4110B 1 0.1 mg/L - 48 hours  
Alkalinity Comp SM2320B 2 2 mg/L - 14 days  
Hardness Comp SM2340C 2 2 mg/L HNO3 or H2SO4 6 months  
COD Comp SM5220D 20 10 mg/L H2SO4 28 days  
TPH Grab EPA418.1 5 0.4 mg/L H2SO4 28 days  
Specific Conductance Comp SM2510B 1 1 umhos/cm - Immed.  
Total Dissolved Solids Comp SM2540C 2 2 mg/L - 7 days  
Turbidity Comp SM2130B 0.1 0.1 NTU - 48 hours  
Total Suspended Solids Comp SM2540D 2 1 mg/L - 7 days  
Volatile Suspended Solids Comp SM2540E 1 1 mg/L - 7 days  
MBAS C SM5540 C 0 5 0 01 /L 48 h

Table 3-1
Analytical Methods 2010-2011

Class Constituent

MBAS Comp SM5540-C 0.5 0.01 mg/L - 48 hours  
Total Organic Carbon Comp SM5310B/EPA415.1 1 0.4 mg/L HCl, H2SO4, or 28 days  

H3PO4  

BOD Comp SM5210B 2 1 mg/L - 48 hours  
Nutrients  

Dissolved Phosphorus Comp SM4500-PE 0.05 0.05 mg/L - 48 hours  
Total Phosphorus Comp SM4500-PE 0.05 0.05 mg/L H2SO4 28 days  
NH3-N Comp SM4500-NH3 0.1 0.1 mg/L H2SO4 28 days  
Nitrate-N Comp SM4110B 0.5 0.03 mg/L - 48 hours  
Nitrite-N Comp SM4110B 0.03 0.03 mg/L - 48 hours  
Kjeldahl-N Comp SM4500NHorg 0.1 0.1 mg/L H2SO4 28 days  

Metals  
Dissolved Aluminum Comp EPA200.8 100 50 ug/l HNO3 6 months  
Total Aluminum Comp EPA200.8 100 50 ug/l HNO3 6 months  
Dissolved Antimony Comp EPA200.8 0.5 0.2 ug/l HNO3 6 months  
Total Antimony Comp EPA200.8 0.5 0.2 ug/l HNO3 6 months  
Dissolved Arsenic Comp EPA200.8 1 0.2 ug/l HNO3 6 months  
Total Arsenic Comp EPA200.8 1 0.2 ug/l HNO3 6 months  
Dissolved Berylium Comp EPA200.8 0.5 0.1 ug/l HNO3 6 months  
Total Beryllium Comp EPA200.8 0.5 0.1 ug/l HNO3 6 months  
Dissolved Cadmium Comp EPA200.8 0.25 0.1 ug/l HNO3 6 months  
Total Cadmium Comp EPA200.8 0.25 0.1 ug/l HNO3 6 months  
Dissolved Chromium Comp EPA200.8 0.5 0.5 ug/l HNO3 6 months  
Total Chromium Comp EPA200.8 0.5 0.5 ug/l HNO3 6 months  
Dissolved Chromium +6 Comp EPA218.6 5 0.25 ug/l - 24 hours  

PQL = minimum level (ML) 
MDL = method detection limit 
- = No preservation required other than cooling the sample to 4 oC. 

Page 1 of 4
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Sample EPA
Type Method PQL (ML) MDL Units Preservation Holding Time  

Metals  
Total Chromium +6 Comp EPA218.6 5 0.25 ug/l - 24 hours 
Dissolved Copper Comp EPA200.8 0.5 0.5 ug/l HNO3 6 months 
Total Copper Comp EPA200.8 0.5 0.5 ug/l HNO3 6 months 
Dissolved Iron Comp EPA200.8 100 50 ug/l HNO3 6 months 
Total Iron Comp EPA200.8 100 50 ug/l HNO3 6 months 
Dissolved Lead Comp EPA200.8 0.5 0.2 ug/l HNO3 6 months 
Total Lead Comp EPA200.8 0.5 0.2 ug/l HNO3 6 months 
Dissolved Mercury Comp EPA245.1 0.5 0.1 ug/l HNO3 6 months 
Total Mercury Comp EPA245.1 0.5 0.1 ug/l HNO3 6 months 
Dissolved Nickel Comp EPA200.8 1 0.5 ug/l HNO3 6 months 
Total Nickel Comp EPA200.8 1 0.5 ug/l HNO3 6 months 
Dissolved Selenium Comp EPA200.8 1 0.5 ug/l HNO3 6 months 
Total Selenium Comp EPA200.8 1 0.5 ug/l HNO3 6 months 
Dissolved Silver Comp EPA200.8 0.25 0.1 ug/l HNO3 6 months 
Total Silver Comp EPA200.8 0.25 0.1 ug/l HNO3 6 months 
Dissolved Thallium Comp EPA200.8 1 0.1 ug/l HNO3 6 months 
Total Thallium Comp EPA200.8 1 0.1 ug/l HNO3 6 months 
Dissolved Zinc Comp EPA200.8 1 1 ug/l HNO3 6 months 
Total Zinc Comp EPA200.8 1 1 ug/l HNO3 6 months 

Semi-Volatiles Organics (EPA 625) 
2- Chlorophenol Comp EPA625 2 0.7 ug/l 
2,4-dichlorophenol Comp EPA625 1 0.4 ug/l 
2,4-dimethylphenol Comp EPA625 2 0.7 ug/l Sodium

2,4-dinitrophenol Comp EPA625 3 1.00 ug/l thiosulfate if 7 days for extraction

2-nitrophenol Comp EPA625 3 1.00 ug/l  residual chlorine 40 days for analysis

4 it h l C EPA625 3 1 00 /l i t

Table 3-1
Analytical Methods 2010-2011 (continued)

Class Constituent

4-nitrophenol Comp EPA625 3 1.00 ug/l is present

4-chloro_3_methylphenol Comp EPA625 1 1.00 ug/l 
Pentachlorophenol Comp EPA625 2 0.7 ug/l 
Phenol Comp EPA625 1 0.4 ug/l 
2,4,6-trichlophenol Comp EPA625 1 0.4 ug/l

Base/Neutral 
Acenaphthene Comp EPA625 1 0.4 ug/l 
Acenaphthylene Comp EPA625 2 0.7 ug/l 
Anthracene Comp EPA625 2 0.7 ug/l 
Benzidine Comp EPA625 5 1.7 ug/l 
1,2 Benzanthracene Comp EPA625 0.1 0.03 ug/l 
Benzo(a)pyrene Comp EPA625 2 0.7 ug/l 
Benzo(k)flouranthene Comp EPA625 2 0.7 ug/l 
Bis(2-Chloroethoxy) methane Comp EPA625 5 1.7 ug/l 
Bis(2-Chloroisopropyl) ether Comp EPA625 2 0.7 ug/l Sodium
Bis(2-Chloroethyl) ether Comp EPA625 1 0.4 ug/l  thiosulfate if 7 days for extraction

Bis(2-Ethylhexl) phthalate Comp EPA625 5 1.7 ug/l  residual chlorine40 days for analysis

4-Bromophenyl phenyl ether Comp EPA625 1 0.4 ug/l is present
Butyl benzyl phthalate Comp EPA625 3 0.1 ug/l 
2-Chloronaphthalene Comp EPA625 10 3.4 ug/l 
4-Chlorophenyl phenyl ether Comp EPA625 0.1 0.04 ug/l 
Chrysene Comp EPA625 5 1.7 ug/l 
Dibenzo(a,h)anthracene Comp EPA625 0.1 0.04 ug/l 
1,3-Dichlorobenzene Comp EPA625 0.5 0.2 ug/l 
1,4-Dichlorobenzene Comp EPA625 0.5 0.2 ug/l 
1,2-Dichlorobenzene Comp EPA625 0.5 0.2 ug/l 

PQL = minimum level (ML) 
MDL = method detection limit 
- = No preservation required other than cooling the sample to 4 oC. 
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Sample EPA
Type Method PQL (ML) MDL Units Preservation Holding Time  

Base/Neutral 
3,3-Dichlorobenzidine Comp EPA625 5 1.7 ug/l 
Diethyl phthalate Comp EPA625 2 0.7 ug/l 
Dimethyl phthalate Comp EPA625 2 0.7 ug/l 
di-n-Butyl phthalate Comp EPA625 10 3.4 ug/l 
2,4-Dinitrotoluene Comp EPA625 5 1.7 ug/l 
2,6-Dinitrotoluene Comp EPA625 5 1.7 ug/l 
4,6 Dinitro-2-methylphenol Comp EPA625 5 1.00 ug/l 
1,2-Diphenylhydrazine Comp EPA625 1 0.4 ug/l 
di-n-Octyl phthalate Comp EPA625 10 3.4 ug/l
Fluoranthene Comp EPA625 0.05 0.02 ug/l 
Fluorene Comp EPA625 0.1 0.04 ug/l Sodium

Hexachlorobenzene Comp EPA625 1 0.4 ug/l thiosulfate if 7 days for extraction

Hexachlorobutadiene Comp EPA625 1 0.4 ug/l residual chlorine 40 days for analysis

Hexachloro-cyclopentadiene Comp EPA625 5 1.7 ug/l is present

Hexachloroethane Comp EPA625 1 0.4 ug/l 
Indeno(1,2,3-cd)pyrene Comp EPA625 0.05 0.02 ug/l 
Isophorone Comp EPA625 1 0.4 ug/l 
Naphthalene Comp EPA625 0.2 0.07 ug/l 
Nitrobenzene Comp EPA625 1 0.4 ug/l 
N-Nitroso-dimethyl amine Comp EPA625 5 1.7 ug/l 
N-Nitroso-diphenyl amine Comp EPA625 1 0.4 ug/l 
N-Nitroso-di-n-propyl amine Comp EPA625 5 1.7 ug/l 
Phenanthrene Comp EPA625 0.05 0.02 ug/l 
Pyrene Comp EPA625 0.05 0.02 ug/l 
1,2,4-Trichlorobenzene Comp EPA625 1 0.4 ug/l 

Chlorinated Pesticides

Table 3-1
Analytical Methods 2010-2011 (continued)

Class Constituent

Chlorinated Pesticides 
Aldrin Comp EPA608 0.005 0.004 ug/l 
alpha-BHC Comp EPA608 0.01 0.003 ug/l 
beta-BHC Comp EPA608 0.005 0.005 ug/l 
delta-BHC Comp EPA608 0.005 0.005 ug/l 
gamma-BHC (lindane) Comp EPA608 0.02 0.004 ug/l 
alpha-chlordane Comp EPA608 0.1 0.04 ug/l 
gamma-chlordane Comp EPA608 0.1 0.04 ug/l Sodium

4,4'-DDD Comp EPA608 0.05 0.01 ug/l thiosulfate if 7 days for extraction

Sodium4,4'-DDE Comp EPA608 0.05 0.004 ug/l residual chlorine 40 days for analysis

4,4'-DDT Comp EPA608 0.01 0.01 ug/l is present

Dieldrin Comp EPA608 0.01 0.002 ug/l
alpha-Endosulfan Comp EPA608 0.02 0.015 ug/l 
beta-Endosulfan Comp EPA608 0.01 0.004 ug/l 
Endosulfan sulfate Comp EPA608 0.05 0.05 ug/l 
Endrin Comp EPA608 0.01 0.006 ug/l 
Endrin aldehyde Comp EPA608 0.01 0.01 ug/l 
Heptachlor Comp EPA608 0.01 0.003 ug/l 
Heptachlor Epoxide Comp EPA608 0.01 0.01 ug/l 
Toxaphene Comp EPA608 0.5 0.24 ug/l 

Polychlorinated Biphenyls 
Aroclor-1016 Comp EPA608 0.5 0.065 ug/l Sodium

Aroclor-1221 Comp EPA608 0.5 0.065 ug/l thiosulfate if 7 days for extraction

Aroclor-1232 Comp EPA608 0.5 0.065 ug/l residual chlorine 40 days for analysis
Aroclor-1242 Comp EPA608 0.5 0.065 ug/l is present

PQL = minimum level (ML) 
MDL = method detection limit 
- = No preservation required other than cooling the sample to 4 oC. 
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Sample EPA
Type Method PQL (ML) MDL Units Preservation Holding Time  

Polychlorinated Biphenyls 
Aroclor-1248 Comp EPA608 0.5 0.065 ug/l 
Aroclor-1254 Comp EPA608 0.5 0.065 ug/l 
Aroclor-1260 Comp EPA608 0.5 0.065 ug/l 

Organophosphate Pesticides 
Chlorpyrifos Comp EPA507 0.05 0.02 ug/l  - 7 days  
Diazinon Comp EPA507 0.01 0.003 ug/l  - 7 days  

 Prometryn Comp EPA507 2 0.7 ug/l Sodium 14 days  
Atrazine Comp EPA507 2 0.7 ug/l thiosulfate if 14 days  
Simazine Comp EPA507 2 0.7 ug/l residual chlorine 14 days  
Cyanazine Comp EPA507 2 0.7 ug/l is present 14 days  
Malathion Comp EPA507 1 0.4 ug/l 14 days  

Herbicides
Glyphosate Comp EPA547 5 5 ug/l Na2S2O3 14 days  
2,4-D Comp EPA515.3 0.02 0.015 ug/l  - 7 days  
2,4,5-TP-SILVEX Comp EPA515.3 0.2 0.07 ug/l  - 7 days  

PQL = minimum level (ML) 
MDL = method detection limit 
- = No preservation required other than cooling the sample to 4 oC. 

Class Constituent

Table 3-1
Analytical Methods 2010-2011 (continued)
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Table 4-1.  Summary of Hydrologic Data for Mass Emission Stations

Event ID Station Name
WRD 
RAIN 

GAUGE

WRD 
FLOW 

GAUGE

TOTAL 
PRECIPITATION 

(in.)

RAINFALL 
DURATION 

(hrs)

AVG. 
RAINFALL 
INTENSITY 

(in./hr)

TOTAL 
RUNOFF 
VOLUME  
(acre-ft)

High Flow 
Suspension 

(of fecal coliform 
standard)

2010-11Event03 L.A. River @ Wardlow (S10) 314 F319-R 0.40 18:08 0.02 2500.9 No
2010-11Event03 Dominguez Channel (S28) 316 manual* 0.28 11:36 0.02 496.96 No
2010-11Event03 Malibu Creek (S02)*** 319 F130-R 1.36 19:51 0.07 139.61 No
2010-11Event03 Coyote Creek (S13) 326 F354-R 0.16 12:52 0.01 642.11 No
2010-11Event03 San Gabriel River (S14)** 349 F263C-R 0.56 27:39 0.02 101.02 Yes
2010-11Event03 Ballona Creek (S01) 370 F38C-R 0.64 47:05 0.01 1068.58 Yes
2010-11Event03 Santa Clara River (S29)*** 406 F92C 0.20 20:10 0.01 4.91 No

2010-11Event04 L.A. River @ Wardlow (S10) 314 F319-R 0.24 24:00 0.01 3058 No
2010-11Event04 Dominguez Channel (S28) 316 manual* 0.36 12:00 0.03 205 No
2010-11Event04 Malibu Creek (S02) 319 F130-R 0.64 3:32 0.18 34 No
2010-11Event04 Coyote Creek (S13) 326 F354-R 0.28 2:39 0.11 952 No
2010-11Event04 San Gabriel River (S14) 349 F263C-R 0.16 7:21 0.02 34 No
2010-11Event04 Ballona Creek (S01) 370 F38C-R 0.44 5:43 0.08 777 No
2010-11Event04 Santa Clara River (S29) 406 F92C 0.64 5:08 0.12 9 No

2010-11Event06 L.A. River @ Wardlow (S10) 314 F319-R 0.28 35:59 0.01 5646 No
2010-11Event06 Dominguez Channel (S28) 316 manual* 0.36 31:06 0.01 90 No
2010-11Event06 Malibu Creek (S02) 319 F130-R 1.04 29:24 0.04 145 No
2010-11Event06 Coyote Creek (S13) 326 F354-R 0.44 28:28 0.02 1834 No
2010-11Event06 San Gabriel River (S14) 349 F263C-R 1.72 33:04 0.05 400 Yes
2010-11Event06 Ballona Creek (S01) 370 F38C-R 0.16 35:59 0.00 939 No
2010-11Event06 Santa Clara River (S29) 406 F92C 0.92 30:13 0.03 7 No

2010-11Event07 L.A. River @ Wardlow (S10) 314 F319-R 0.36 7:02 0.05 3215 No
2010-11Event07 Dominguez Channel (S28) 316 manual* 0.36 18:57 0.02 152 No
2010-11Event07 Malibu Creek (S02) 319 F130-R 0.40 11:54 0.03 69 No
2010-11Event07 Coyote Creek (S13) 326 F354-R 0.48 10:25 0.05 1135 No
2010-11Event07 San Gabriel River (S14) 349 F263C-R 0.68 13:26 0.05 539 Yes
2010-11Event07 Ballona Creek (S01) 370 F38C-R 0.28 12:11 0.02 822 No
2010-11Event07 Santa Clara River (S29)** 406 F92C 0.48 24:00 0.02 ** No

2010-11Event08 L.A. River @ Wardlow (S10) 314 F319-R 6.40 144:17 0.04 112285 Yes
2010-11Event08 Dominguez Channel (S28) 316 manual* 8.16 129:31 0.06 6113 Yes
2010-11Event08 Malibu Creek (S02) 319 F130-R 10.16 135:30 0.07 10448 No
2010-11Event08 Coyote Creek (S13) 326 F354-R 4.60 142:14 0.03 29300 Yes
2010-11Event08 San Gabriel River (S14) 349 F263C-R 6.16 136:40 0.05 2444 Yes
2010-11Event08 Ballona Creek (S01) 370 F38C-R 4.28 125:33 0.03 24341 Yes
2010-11Event08 Santa Clara River (S29) 406 F92C 7.56 146:33 0.05 5 No

2010-11Event09 L.A. River @ Wardlow (S10) 314 F319-R 0.60 10:22 0.06 11201 Yes
2010-11Event09 Dominguez Channel (S28) 316 manual* 0.72 28:41 0.03 419 Yes
2010-11Event09 Malibu Creek (S02)** 319 F130-R 0.88 12:23 0.07 814 No
2010-11Event09 Coyote Creek (S13) 326 F354-R 0.80 25:22 0.03 1524 Yes
2010-11Event09 San Gabriel River (S14) 349 F263C-R 0.36 0:35 0.61 624 No
2010-11Event09 Ballona Creek (S01)** 370 F38C-R 0.04 3:38 0.01 2164 No
2010-11Event09 Santa Clara River (S29)** 406 F92C 0.48 24:58 0.02 ** No

2010-11Event11 L.A. River @ Wardlow (S10) 314 F319-R 0.76 30:37 0.02 7215 Yes
2010-11Event11 Dominguez Channel (S28) 316 manual* 0.64 11:27 0.06 422 Yes
2010-11Event11 Malibu Creek (S02) 319 F130-R 0.68 10:02 0.07 493 No
2010-11Event11 Coyote Creek (S13) 326 F354-R 0.76 8:30 0.09 2858 Yes
2010-11Event11 San Gabriel River (S14) 349 F263C-R 0.96 56:32 0.02 438 Yes
2010-11Event11 Ballona Creek (S01) 370 F38C-R 0.68 10:33 0.06 2074 Yes
2010-11Event11 Santa Clara River (S29)** 406 F92C 0.32 9:00 0.04 ** No

2010-11Event12 L.A. River @ Wardlow (S10) 314 F319-R 0.84 30:08 0.03 4716 Yes
2010-11Event12 Dominguez Channel (S28) 316 manual* 0.48 21:47 0.02 354 No
2010-11Event12 Malibu Creek (S02) 319 F130-R 0.92 32:47 0.03 459 No
2010-11Event12 Coyote Creek (S13) 326 F354-R 0.68 30:41 0.02 1624 Yes
2010-11Event12 San Gabriel River (S14) 349 F263C-R 0.67 29:21 0.02 147 Yes
2010-11Event12 Ballona Creek (S01) 370 F38C-R 0.68 19:28 0.03 1421 Yes
2010-11Event12 Santa Clara River (S29)** 406 F92C 0.64 21:36 0.03 ** No
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Table 4-1.  Summary of Hydrologic Data for Mass Emission Stations

Event ID Station Name
WRD 
RAIN 

GAUGE

WRD 
FLOW 

GAUGE

TOTAL 
PRECIPITATION 

(in.)

RAINFALL 
DURATION 

(hrs)

AVG. 
RAINFALL 
INTENSITY 

(in./hr)

TOTAL 
RUNOFF 
VOLUME  
(acre-ft)

High Flow 
Suspension 

(of fecal coliform 
standard)

2010-11Event14 L.A. River @ Wardlow (S10) 314 F319-R 0.08 25:05 0.00 3478 No
2010-11Event14 Dominguez Channel (S28) 316 manual* 0.40 8:21 0.05 84 No
2010-11Event14 Malibu Creek (S02) 319 F130-R 0.96 32:12 0.03 104 No
2010-11Event14 Coyote Creek (S13) 326 F354-R 0.20 6:35 0.03 544 No
2010-11Event14 San Gabriel River (S14) 349 F263C-R 0.76 22:45 0.03 307 Yes
2010-11Event14 Ballona Creek (S01) 370 F38C-R 0.32 12:44 0.03 2010 No
2010-11Event14 Santa Clara River (S29) 406 F92C 0.52 9:53 0.05 19 No

2010-11Event15 L.A. River @ Wardlow (S10) 314 F319-R 0.40 35:00 0.01 1548 No
2010-11Event15 Dominguez Channel (S28) 316 manual* 0.56 34:04 0.02 495 Yes
2010-11Event15 Malibu Creek (S02) 319 F130-R 1.92 34:07 0.06 2083 No
2010-11Event15 Coyote Creek (S13) 326 F354-R 0.60 32:56 0.02 2185 Yes
2010-11Event15 San Gabriel River (S14)** 349 F263C-R 2.08 47:30 0.04 714 Yes
2010-11Event15 Ballona Creek (S01) 370 F38C-R 0.84 33:05 0.03 3519 Yes
2010-11Event15 Santa Clara River (S29)** 406 F92C 1.44 35:11 0.04 ** No

2010-11Event16 L.A. River @ Wardlow (S10) 314 F319-R 0.60 39:20 0.02 10941 Yes
2010-11Event16 Dominguez Channel (S28) 316 manual* 0.88 15:22 0.06 480 Yes
2010-11Event16 Malibu Creek (S02) 319 F130-R 1.84 27:58 0.07 2002 No
2010-11Event16 Coyote Creek (S13) 326 F354-R 0.96 14:21 0.07 3020 Yes
2010-11Event16 San Gabriel River (S14) 349 F263C-R 1.88 27:02 0.07 570 Yes
2010-11Event16 Ballona Creek (S01) 370 F38C-R 0.80 25:49 0.03 2928 Yes
2010-11Event16 Santa Clara River (S29)** 406 F92C 1.16 17:55 0.06 ** No

2010-11Event19 L.A. River @ Wardlow (S10) 314 F319-R 1.20 30:23 0.04 752 Yes
2010-11Event19 Dominguez Channel (S28) 316 manual* 1.96 35:18 0.06 2140 Yes
2010-11Event19 Malibu Creek (S02) 319 F130-R 4.52 60:21 0.07 182 No
2010-11Event19 Coyote Creek (S13) 326 F354-R 1.68 32:18 0.05 5290 Yes
2010-11Event19 San Gabriel River (S14) 349 F263C-R 2.64 68:55 0.04 1634 Yes
2010-11Event19 Ballona Creek (S01) 370 F38C-R 2.92 57:22 0.05 4625 Yes
2010-11Event19 Santa Clara River (S29)** 406 F92C 7.32 62:15 0.12 ** No

2010-11Event20 L.A. River @ Wardlow (S10) 314 F319-R 0.68 49:21 0.01 12522 Yes
2010-11Event20 Dominguez Channel (S28) 316 manual* 0.84 54:16 0.02 607 Yes
2010-11Event20 Malibu Creek (S02) 319 F130-R 1.68 39:54 0.04 20720 No
2010-11Event20 Coyote Creek (S13) 326 F354-R 0.96 39:35 0.02 2870 Yes
2010-11Event20 San Gabriel River (S14) 349 F263C-R 0.56 14:33 0.04 1028 Yes
2010-11Event20 Ballona Creek (S01) 370 F38C-R 0.88 40:36 0.02 2801 Yes
2010-11Event20 Santa Clara River (S29)** 406 F92C 0.96 53:07 0.02 ** No

2010-11Event24 L.A. River @ Wardlow (S10) 314 F319-R 0.32 28:22 0.01 1816 No
2010-11Event24 Dominguez Channel (S28) 316 manual* 0.36 30:48 0.01 723 No
2010-11Event24 Malibu Creek (S02) 319 F130-R 0.48 27:43 0.02 143 No
2010-11Event24 Coyote Creek (S13) 326 F354-R 0.36 27:50 0.01 999 No
2010-11Event24 San Gabriel River (S14) 349 F263C-R 0.24 60:00 0.00 457 No
2010-11Event24 Ballona Creek (S01) 370 F38C-R 0.32 28:22 0.01 758 No
2010-11Event24 Santa Clara River (S29)** 406 F92C 0.40 25:53 0.02 ** No

*** High flow suspension of the REC-1 and REC-2 fecal coliform water quality objective does not apply to Malibu Creek and Santa Clara River 
MES

** No sampling conducted during this event.  
* Manual = Flow measured by Watershed Management Division auto sampler. Water Resources Division has no flow gauge here.
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REPRODUCTION Qualifier Results Qualifier Results Qualifier Results Qualifier Results Qualifier Results Qualifier Results Qualifier Results
IC25 % > 100 > 100 44.03 > 100 NS > 100 > 100
IC50 % > 100 > 100 > 100 > 100 NS > 100 > 100

NOEC % 100 100 100 100 NS 100 100
TU < 1 < 1 < 1 < 1 NS < 1 < 1

SURVIVAL
IC25 % > 100 > 100 > 100 > 100 NS > 100 > 100
IC50 % > 100 > 100 > 100 > 100 NS > 100 > 100

NOEC % 100 100 100 100 NS 100 100
TU < 1 < 1 < 1 < 1 NS < 1 < 1

IC25 % > 100 > 100 > 100 > 100 NS > 100 > 100
IC50 % > 100 > 100 > 100 > 100 NS > 100 > 100

NOEC % 100 100 100 100 NS 100 100
TU < 1 < 1 < 1 < 1 NS < 1 < 1

REPRODUCTION Qualifier Results Qualifier Results Qualifier Results Qualifier Results Qualifier Results Qualifier Results Qualifier Results
IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

NOEC % 100 100 100 100 100 100 100
TU < 1 < 1 < 1 < 1 < 1 < 1 < 1

SURVIVAL
IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

NOEC % 100 100 100 100 100 100 100
TU < 1 < 1 < 1 < 1 < 1 < 1 < 1

IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

NOEC % 100 100 100 100 100 100 100
TU < 1 < 1 < 1 < 1 < 1 < 1 < 1

Table 4-10a.  Summary of Toxicity Results - Dry Weather
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Chronic Ceriodaphnia Survival & Reproduction Bioassay

Event Code Toxicity Endpoint Units
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Table 4-10b.  Summary of Toxicity Results - Wet Weather

Ballona Creek @ 
Sawtelle Blvd.

S01

Malibu Creek @ 
Piuma Rd.

S02

Los Angeles River @ 
Wardlow

S10

San Gabriel River 
@ SGR Parkway

S14

Dominguez Channel 
@ Artesia Blvd. 

S28

Santa Clara River
S29

Coyote Creek @ 
Spring St.

S13

Chronic Ceriodaphnia Survival & Reproduction Bioassay

Event Code Toxicity Endpoint Units

REPRODUCTION Qualifier Results Qualifier Results Qualifier Results Qualifier Results Qualifier Results Qualifier Results Qualifier Results
    IC25 % > 100 > 100 > 100 > 100 NS > 100 > 100
    IC50 % > 100 > 100 > 100 > 100 NS > 100 > 100

    NOEC % 100 100 100 100 NS 100 100
    TU < 1 < 1 < 1 < 1 NS < 1 < 1

SURVIVAL
IC25 % > 100 > 100 > 100 > 100 NS > 100 > 1001 

Ev
en

t 3

Chronic Ceriodaphnia Survival & Reproduction Bioassay

    IC25 % > 100 > 100 > 100 > 100 NS > 100 > 100
    IC50 % > 100 > 100 > 100 > 100 NS > 100 > 100

    NOEC % 100 100 100 100 NS 100 100
    TU < 1 < 1 < 1 < 1 NS < 1 < 1

IC25 % > 100 > 100 > 100 > 100 NS > 100 > 100
IC50 % > 100 > 100 > 100 > 100 NS > 100 > 100

20
10

 - 
20

11

Chronic Strongylocentrotus purpuratus Fertilization Bioassay

IC50 % > 100 > 100 > 100 > 100 NS > 100 > 100
NOEC % 100 100 100 100 NS 100 100

TU < 1 < 1 < 1 < 1 NS < 1 < 1

REPRODUCTION Qualifier Results Qualifier Results Qualifier Results Qualifier Results Qualifier Results Qualifier Results Qualifier Results
    IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
    IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

Chronic Ceriodaphnia Survival & Reproduction Bioassay

    NOEC % 100 100 100 100 100 100 100
    TU < 1 < 1 < 1 < 1 < 1 < 1 < 1

SURVIVAL
    IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
    IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

    NOEC % 100 100 100 100 100 100 100
    TU < 1 < 1 < 1 < 1 < 1 < 1 < 120

11
 E

ve
nt

 6

U

IC25 % > 100 > 100 > 100 > 100 > 100 > 100 > 100
IC50 % > 100 > 100 > 100 > 100 > 100 > 100 > 100

NOEC % 100 100 100 100 100 100 100
TU < 1 < 1 < 1 < 1 < 1 < 1 < 1

20
10

 - Chronic Strongylocentrotus purpuratus Fertilization Bioassay
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Table 4-11. Trend Analysis of Wet and Dry Weather Total Suspended Solids 
Concentrations at Mass Emission Stations from 2000–2011  

Season Station p-
value Method Trend 

Wet 

Ballona Creek at Sawtelle (S01) 0.110 Mann-Kendall Not significant 
Malibu Creek at Piuma (S02) 0.055 Regression Not significant 
Los Angeles River at Wardlow (S10) 0.670 Regression Not significant 
Coyote Creek at Spring (S13) 0.025 Mann-Kendall Significant Decreasing 
San Gabriel River (S14) 0.353 Regression Not significant 
Dominguez Channel at Artesia (S28) 0.156 Mann-Kendall Not significant 
Santa Clara River (S29) 0.137 Mann-Kendall Not significant 

Dry 

Ballona Creek at Sawtelle (S01) 0.605 Regression Not significant 
Malibu Creek at Piuma (S02) 0.101 Regression Not significant 
Los Angeles River at Wardlow (S10) 0.626 Regression Not significant 
Coyote Creek at Spring (S13) 0.181 Regression Not significant 
San Gabriel River (S14) 0.436 Regression Not significant 
Dominguez Channel at Artesia (S28) 0.451 Regression Not significant 
Santa Clara River (S29) 0.308  Mann-Kendall Not significant 

Shading indicates significant p-value. 
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Table 4‐2.a ‐ 2010‐2011 County of Los Angeles Number of Sampling Events

Wet Weather (Storm)
Grab Samples Composite Samples (Flow Weighted)

Site ID / Station Name
Conventional 

Pollutants Bacteria

General 

Minerals

Heavy 

Metals

Semi‐

Volatiles Pesticides TSS Toxicology

Mass Emissions

S01 ‐ Ballona Creek @ Sawtelle Blvd. 5 5 4 4 4 4 13 2

S02 ‐ Malibu Creek @ Piuma Rd. 5 5 4 4 4 4 13 2

S10 ‐ Los Angeles River @ Wardlow 5 5 4 4 4 4 14 2

S13 ‐ Coyote Creek @ Spring St. 5 5 4 4 4 4 14 2

S14 ‐ San Gabriel River @ SGR Pkwy 4 4 3 3 3 3 12 1

S28 ‐ Dominguez Channel @ Artesia Blvd. 5 5 4 4 4 4 14 2

S29 ‐ Santa Clara River 5 5 4 4 4 4 5 2

Dominguez Channel Tributaries

TS23 ‐ D.D.I. 8 6 6 5 5 5 5 6 0

TS19 ‐ Project No. 1232 6 6 5 5 5 5 6 0

TS20 ‐ PD 669 6 6 5 5 5 5 6 0

TS21 ‐ Project Nos. 5246 & 74 6 6 5 5 5 5 6 0

TS22 ‐ PD 21‐Hollypark Drain 6 6 5 5 5 5 6 0

TS24 ‐ Dominguez Channel @ 116th St 6 6 5 5 5 5 6 0
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Table 4‐2.b ‐ 2010‐2011 County of Los Angeles Number of Sampling Events

Dry Weather (Non‐Storm)
Grab Samples Composite Samples (Flow Weighted)

Site ID / Station Name
Conventional 

Pollutants Bacteria

General 

Minerals

Heavy 

Metals

Semi‐

Volatiles Pesticides TSS Toxicology

Mass Emissions

S01 ‐ Ballona Creek @ Sawtelle Blvd. 2 2 2 2 2 2 2 2

S02 ‐ Malibu Creek @ Piuma Rd. 2 2 2 2 2 2 2 2

S10 ‐ Los Angeles River @ Wardlow 2 2 2 2 2 2 2 2

S13 ‐ Coyote Creek @ Spring St. 2 2 2 2 2 2 2 2

S14 ‐ San Gabriel River @ SGR Pkwy 1 1 1 1 1 1 1 1

S28 ‐ Dominguez Channel @ Artesia Blvd. 2 2 2 2 2 2 2 2

S29 ‐ Santa Clara River 2 2 2 2 2 2 2 2

Dominguez Channel Tributaries

TS23 ‐ D.D.I. 8 2 2 2 2 2 2 2 0

TS19 ‐ Project No. 1232 2 2 2 2 2 2 2 0

TS20 ‐ PD 669 2 2 2 2 2 2 2 0

TS21 ‐ Project Nos. 5246 & 74 2 2 2 2 2 2 2 0

TS22 ‐ PD 21‐Hollypark Drain 2 2 2 2 2 2 2 0

TS24 ‐ Dominguez Channel @ 116th St 2 2 2 2 2 2 2 0
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Dry Weather (Non-Storm) and Wet Weather (Storm)

Station Name (Site ID) Toxicology Toxicology

S01 - Ballona Creek @ Sawtelle Blvd. 2 2

S02 - Malibu Creek @ Piuma Rd. 2 2

S10 - Los Angeles River @ Wardlow 2 2

S13 - Coyote Creek @ Spring St. 2 2

S14 - San Gabriel River @ SGR Pkwy 1 1

S28 - Dominguez Channel @ Artesia Blvd. 2 2

S29 - Santa Clara River 2 2

TS23 - D.D.I. 8 0 0

TS19 - Project No. 1232 0 0

TS20 - PD 669 0 0

TS21 - Project Nos. 5246 & 74 0 0

TS22 - PD 21-Hollypark Drain 0 0

TS24 - Dominguez Channel @ 116th St (LU S23) 0 0

Table 4-3.  2010-2011 County of Los Angeles Number of Sampling Events Toxicity

Composite Samples (Flow Weighted)

Mass Emissions

Dominguez Channel Tributaries
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WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
Bacteria Fecal Coliform MPN/100mL 4000 1315(230-2400) 2 0 2 4000 220000(24000-900000) 5 3 5
Bacteria Fecal Enterococcus MPN/100mL 160(20-300) 2 0 2 500000(30000-1400000) 5 0 5
Bacteria Fecal Streptococcus MPN/100mL 160(20-300) 2 0 2 500000(30000-3500000) 5 0 5
Bacteria Total Coliform MPN/100mL 120650(1300-240000) 2 0 2 900000(50000-5000000) 5 0 5
Chlorinated Pesticides 4-4'-DDD ug/L 0.0055(0.0055-0.0055) 2 0 0 0.0055(0.0055-0.0055) 4 0 0
Chlorinated Pesticides 4-4'-DDE ug/L 0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 4 0 0
Chlorinated Pesticides 4-4'-DDT ug/L 1.1 0.005(0.005-0.005) 2 0 0 1.1 0.005(0.005-0.005) 4 0 0
Chlorinated Pesticides Aldrin ug/L 3 0.002(0.002-0.002) 2 0 0 3 0.002(0.002-0.002) 4 0 0
Chlorinated Pesticides Dieldrin ug/L 0.001(0.001-0.001) 2 0 0 0.001(0.001-0.001) 4 0 0
Chlorinated Pesticides Endosulfan I (alpha) ug/L 0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0
Chlorinated Pesticides Endosulfan II (beta) ug/L 0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 4 0 0
Chlorinated Pesticides Endosulfan sulfate ug/L 0.025(0.025-0.025) 2 0 0 0.025(0.025-0.025) 4 0 0
Chlorinated Pesticides Endrin ug/L 0.086 0.003(0.003-0.003) 2 0 0 0.086 0.003(0.003-0.003) 4 0 0
Chlorinated Pesticides Endrin aldehyde ug/L 0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0
Chlorinated Pesticides Heptachlor ug/L 0.52 0.0015(0.0015-0.0015) 2 0 0 0.52 0.0015(0.0015-0.0015) 4 0 0
Chlorinated Pesticides Heptachlor Epoxide ug/L 0.52 0.005(0.005-0.005) 2 0 0 0.52 0.005(0.005-0.005) 4 0 0
Chlorinated Pesticides Methoxychlor ug/L 0.25(0.25-0.25) 2 0 0 0.25(0.25-0.25) 4 0 0
Chlorinated Pesticides Toxaphene ug/L 0.73 0.12(0.12-0.12) 2 0 0 0.73 0.12(0.12-0.12) 4 0 0
Chlorinated Pesticides alpha-BHC ug/L 0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0
Chlorinated Pesticides alpha-chlordane ug/L 0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0
Chlorinated Pesticides beta-BHC ug/L 0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 4 0 0
Chlorinated Pesticides delta-BHC ug/L 0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 4 0 0
Chlorinated Pesticides gamma-BHC (lindane) ug/L 0.95 0.002(0.002-0.002) 2 0 0 0.95 0.002(0.002-0.002) 4 0 0
Chlorinated Pesticides gamma-chlordane ug/L 0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0
Conventionals Cyanide mg/L 0.022 0.0025(0.0025-0.0025) 2 0 0 0.022 0.007(0.0025-0.013) 5 0 4
Conventionals Dissolved Oxygen mg/L 5 16.9(12.4-21.4) 2 0 2 5 9.79(7.82-11.8) 5 0 5
Conventionals Oil and Grease mg/L 0.72(0.72-0.72) 2 0 0 0(0-0) 5 0 0
Conventionals pH pH units 6.5-8.5 8.26(7.92-8.6) 2 1 2 6.5-8.5 6.905(6.75-8.79) 4 1 4
General Alkalinity as CaCO3 mg/L 289(275-303) 2 0 2 60.5(33-248) 4 0 4
General Ammonia mg/L 2.3-6.8 0.139(0.133-0.145) 2 0 2 1.42-27 0.5025(0.218-0.773) 4 0 4
General BioChemical Oxygen Demand- Five-Day mg/L 5.59(4.08-7.1) 2 0 2 9.14(4.72-14.1) 4 0 4
General Chemical Oxygen Demand mg/L 44.45(34.1-54.8) 2 0 2 31.8(5-63.3) 4 0 3
General Chloride mg/L 144.5(122-167) 2 0 2 17.55(9.13-100) 4 0 4
General Dissolved Phosphorus mg/L 0.1125(0.025-0.2) 2 0 1 0.173(0.14-0.22) 4 0 4
General Fluoride mg/L 0.5395(0.53-0.549) 2 0 2 0.224(0.21-0.547) 4 0 4
General Hardness as CaCO3 mg/L 437.5(425-450) 2 0 2 75(45-375) 4 0 4
General Kjeldahl-N mg/L 2.31(0.76-3.86) 2 0 2 1.52(0.76-4.44) 4 0 4
General Methyl Tertiary Butyl Ether (MTBE) ug/L 0.2(0.2-0.2) 2 0 0 0.2(0.2-0.2) 5 0 0
General Methylene Blue Active Substances (MBAS) mg/L 0(0-0) 2 0 0 0(0-0) 4 0 0
General NH3-N mg/L 0.115(0.11-0.12) 2 0 2 0.415(0.18-0.639) 4 0 4
General Nitrate (NO3) mg/L 45 5.615(5.32-5.91) 2 0 2 45 3.865(3.02-4.93) 4 0 4
General Nitrate-N mg/L 10 1.265(1.2-1.33) 2 0 2 10 0.872(0.681-1.11) 4 0 4
General Nitrite-N mg/L 1 0.01(0.005-0.015) 2 0 0 1 0.015(0.005-0.015) 4 0 0
General Phosphorus- Total (as P) mg/L 0.135(0.05-0.22) 2 0 2 0.21(0.191-0.33) 4 0 4
General Specific Conductance umhos/cm 1180(1150-1210) 2 0 2 217(121-1070) 4 0 4
General Sulfate mg/L 242(240-244) 2 0 2 23.25(13.3-155) 4 0 4
General Total Dissolved Solids mg/L 815(794-836) 2 0 2 133(80-716) 4 0 4
General Total Organic Carbon mg/L 6.93(4.64-9.22) 2 0 2 39.2(20.5-54.5) 4 0 4
General Total Petroleum Hydrocarbons mg/L 0.75(0.75-0.75) 2 0 0 0.75(0-0.75) 5 0 0
General Total Suspended Solids mg/L 31(9-53) 2 0 2 117(12-291) 13 0 13
General Turbidity NTU 1.41(1.14-1.68) 2 0 2 11.16(3.54-19.5) 4 0 4
General Volatile Suspended Solids mg/L 11(5-17) 2 0 2 63.5(11-84) 4 0 4
Herbicides 2-4-5-TP-SILVEX ug/L 0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 4 0 0
Herbicides 2-4-D ug/L 0.0075(0.0075-0.0075) 2 0 0 0.0075(0.0075-0.0075) 4 0 0
Herbicides Glyphosate ug/L 2.5(2.5-2.5) 2 0 0 2.5(2.5-2.5) 4 0 0
Metals Dissolved Aluminum ug/L 25(25-25) 2 0 0 803.5(51.3-940) 4 0 4
Metals Dissolved Antimony ug/L 0.434(0.1-0.768) 2 0 1 0.1(0.1-0.1) 4 0 0

Ballona Creek @ Sawtelle Blvd.
S01

2010-11Dry

Ballona Creek @ Sawtelle Blvd.
S01

2010-11Wet

Table 4-4.1. Ballona Creek @ Sawtelle Blvd. Dry & Wet Weather Exceedance Summary

Group Parameter Units
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WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Ballona Creek @ Sawtelle Blvd.
S01

2010-11Dry

Ballona Creek @ Sawtelle Blvd.
S01

2010-11Wet

Table 4-4.1. Ballona Creek @ Sawtelle Blvd. Dry & Wet Weather Exceedance Summary

Group Parameter Units

Metals Dissolved Arsenic ug/L 340.2 0.705(0.1-1.31) 2 0 1 151.2-340.2 0.1(0.1-2.11) 4 0 1
Metals Dissolved Barium ug/L 37.35(0.5-74.2) 2 0 1 0.5(0.5-0.5) 4 0 0
Metals Dissolved Beryllium ug/L 0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
Metals Dissolved Cadmium ug/L 18.9 0.05(0.05-0.05) 2 0 0 0-18.9 0.05(0.05-0.05) 4 0 0
Metals Dissolved Chromium ug/L 1707.3 0.616(0.25-0.982) 2 0 1 37.8-1619.1 0.25(0.25-0.25) 4 0 0
Metals Dissolved Chromium +6 ug/L 390.6 0.125(0.125-0.125) 2 0 0 44.1-365.4 0.125(0.125-0.125) 4 0 0
Metals Dissolved Copper ug/L 50.4 6.875(0.25-13.5) 2 0 1 6.3-44.1 0.25(0.25-0.25) 4 0 0
Metals Dissolved Iron ug/L 156(25-287) 2 0 1 1050(106-1750) 4 0 4
Metals Dissolved Lead ug/L 283.5 1.17(0.1-2.24) 2 0 1 0-264.6 18(0.1-26.8) 4 0 3
Metals Dissolved Mercury ug/L 0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
Metals Dissolved Nickel ug/L 1512 2.34(0.25-4.43) 2 0 1 31.5-1430.1 0.25(0.25-0.25) 4 0 0
Metals Dissolved Selenium ug/L 1.625(0.25-3) 2 0 1 0.25(0.25-0.25) 4 0 0
Metals Dissolved Silver ug/L 37.8 0.05(0.05-0.05) 2 0 0 0-31.5 0.05(0.05-0.05) 4 0 0
Metals Dissolved Thallium ug/L 0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
Metals Dissolved Zinc ug/L 378 22.8(0.5-45.1) 2 0 1 56.7-359.1 184(0.5-199) 4 3 3
Metals Aluminum ug/L 277.5(25-530) 2 0 1 2195(216-3400) 4 0 4
Metals Antimony ug/L 0.5265(0.1-0.953) 2 0 1 0.1(0.1-0.1) 4 0 0
Metals Arsenic ug/L 1.43(0.1-2.76) 2 0 1 1.39(0.1-2.85) 4 0 2
Metals Barium ug/L 49.45(0.5-98.4) 2 0 1 0.5(0.5-0.5) 4 0 0
Metals Beryllium ug/L 0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
Metals Cadmium ug/L 0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
Metals Chromium ug/L 2.25(0.25-4.25) 2 0 1 0.25(0.25-14.4) 4 0 1
Metals Chromium +6 ug/L 0.125(0.125-0.125) 2 0 0 0.125(0.125-0.125) 4 0 0
Metals Copper ug/L 15.225(0.25-30.2) 2 0 1 25.675(0.25-57.5) 4 0 2
Metals Iron ug/L 425(25-825) 2 0 1 3485(397-7100) 4 0 4
Metals Lead ug/L 1.475(0.1-2.85) 2 0 1 26(0.1-37.6) 4 0 3
Metals Mercury ug/L 0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
Metals Nickel ug/L 3.115(0.25-5.98) 2 0 1 0.25(0.25-10.7) 4 0 1
Metals Selenium ug/L 1.765(0.25-3.28) 2 0 1 5 0.25(0.25-0.25) 4 0 0
Metals Silver ug/L 0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
Metals Thallium ug/L 0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
Metals Zinc ug/L 58.7(52.1-65.3) 2 0 2 211.5(0.5-304) 4 0 3
Organophosphate Pesticides Atrazine ug/L 0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 4 0 0
Organophosphate Pesticides Chlorpyrifos ug/L 0.01(0.01-0.01) 2 0 0 0.01(0.01-0.01) 4 0 0
Organophosphate Pesticides Cyanazine ug/L 0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 4 0 0
Organophosphate Pesticides Diazinon ug/L 0.0015(0.0015-0.0015) 2 0 0 0.0015(0.0015-0.0015) 4 0 0
Organophosphate Pesticides Malathion ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
Organophosphate Pesticides Prometryn ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
Organophosphate Pesticides Simazine ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L 0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L 0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L 0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L 0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L 0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L 0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L 0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L 1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L 0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L 0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L 0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L 0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L 22.0-43.6 0.335(0.335-0.335) 2 0 0 5.2-52.7 0.335(0.335-0.335) 4 0 0
Semivolatile Organic Compounds (Acids) Phenol ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L 0.015(0.015-0.015) 2 0 0 0.015(0.015-0.03) 5 0 0
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WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Ballona Creek @ Sawtelle Blvd.
S01

2010-11Dry

Ballona Creek @ Sawtelle Blvd.
S01

2010-11Wet

Table 4-4.1. Ballona Creek @ Sawtelle Blvd. Dry & Wet Weather Exceedance Summary

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L 1.25(1.25-1.25) 2 0 0 1.25(1.25-1.25) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L 1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L 0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L 1.67(1.67-1.67) 2 0 0 1.67(1.67-1.67) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L 1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L 0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L 0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L 0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L 0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L 0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L 0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L 0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L 1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L 1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
WQO=Water Quality Objective
Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)
High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 inch at the 
Ballona Creek  (S01), Los Angeles (S10), Coyote Creek (S13),  San Gabriel (S14), and Dominguez Channel (S28) 
MES.
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Bacteria Fecal Coliform MPN/100mL
Bacteria Fecal Enterococcus MPN/100mL
Bacteria Fecal Streptococcus MPN/100mL
Bacteria Total Coliform MPN/100mL
Chlorinated Pesticides 4-4'-DDD ug/L
Chlorinated Pesticides 4-4'-DDE ug/L
Chlorinated Pesticides 4-4'-DDT ug/L
Chlorinated Pesticides Aldrin ug/L
Chlorinated Pesticides Dieldrin ug/L
Chlorinated Pesticides Endosulfan I (alpha) ug/L
Chlorinated Pesticides Endosulfan II (beta) ug/L
Chlorinated Pesticides Endosulfan sulfate ug/L
Chlorinated Pesticides Endrin ug/L
Chlorinated Pesticides Endrin aldehyde ug/L
Chlorinated Pesticides Heptachlor ug/L
Chlorinated Pesticides Heptachlor Epoxide ug/L
Chlorinated Pesticides Methoxychlor ug/L
Chlorinated Pesticides Toxaphene ug/L
Chlorinated Pesticides alpha-BHC ug/L
Chlorinated Pesticides alpha-chlordane ug/L
Chlorinated Pesticides beta-BHC ug/L
Chlorinated Pesticides delta-BHC ug/L
Chlorinated Pesticides gamma-BHC (lindane) ug/L
Chlorinated Pesticides gamma-chlordane ug/L
Conventionals Cyanide mg/L
Conventionals Dissolved Oxygen mg/L
Conventionals Oil and Grease mg/L
Conventionals pH pH units
General Alkalinity as CaCO3 mg/L
General Ammonia mg/L
General BioChemical Oxygen Demand- Five-Day mg/L
General Chemical Oxygen Demand mg/L
General Chloride mg/L
General Dissolved Phosphorus mg/L
General Fluoride mg/L
General Hardness as CaCO3 mg/L
General Kjeldahl-N mg/L
General Methyl Tertiary Butyl Ether (MTBE) ug/L
General Methylene Blue Active Substances (MBAS) mg/L
General NH3-N mg/L
General Nitrate (NO3) mg/L
General Nitrate-N mg/L
General Nitrite-N mg/L
General Phosphorus- Total (as P) mg/L
General Specific Conductance umhos/cm
General Sulfate mg/L
General Total Dissolved Solids mg/L
General Total Organic Carbon mg/L
General Total Petroleum Hydrocarbons mg/L
General Total Suspended Solids mg/L
General Turbidity NTU
General Volatile Suspended Solids mg/L
Herbicides 2-4-5-TP-SILVEX ug/L
Herbicides 2-4-D ug/L
Herbicides Glyphosate ug/L
Metals Dissolved Aluminum ug/L
Metals Dissolved Antimony ug/L

Group Parameter Units

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
400 2505(10-5000) 2 1 1 400 14000(130-90000) 5 3 5

160(20-300) 2 0 2 500(300-300000) 5 0 5
260(20-500) 2 0 2 500(300-300000) 5 0 5

45650(1300-90000) 2 0 2 90000(1300-240000) 5 0 5
0.0055(0.0055-0.0055) 2 0 0 0.0055(0.0055-0.0055) 4 0 0

0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 4 0 0
1.1 0.005(0.005-0.005) 2 0 0 1.1 0.005(0.005-0.005) 4 0 0
3 0.002(0.002-0.002) 2 0 0 3 0.002(0.002-0.002) 4 0 0

0.001(0.001-0.001) 2 0 0 0.001(0.001-0.001) 4 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0
0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 4 0 0
0.025(0.025-0.025) 2 0 0 0.025(0.025-0.025) 4 0 0

0.086 0.003(0.003-0.003) 2 0 0 0.086 0.003(0.003-0.003) 4 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0

0.52 0.0015(0.0015-0.0015) 2 0 0 0.52 0.0015(0.0015-0.0015) 4 0 0
0.52 0.005(0.005-0.005) 2 0 0 0.52 0.005(0.005-0.005) 4 0 0

0.25(0.25-0.25) 2 0 0 0.25(0.25-0.25) 4 0 0
0.73 0.12(0.12-0.12) 2 0 0 0.73 0.12(0.12-0.12) 4 0 0

0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 4 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 4 0 0

0.95 0.002(0.002-0.002) 2 0 0 0.95 0.002(0.002-0.002) 4 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0

0.022 0.00375(0.0025-0.005) 2 0 1 0.022 0.0025(0.0025-0.042) 5 1 1
5 10.45(10.1-10.8) 2 0 2 5 10.5(9.56-12.1) 5 0 5

0.72(0.72-0.72) 2 0 0 0.72(0.72-0.72) 5 0 0
6.5-8.5 8.055(7.91-8.2) 2 0 2 6.5-8.5 7.105(6.48-8.16) 4 1 4

238(234-242) 2 0 2 226(121-275) 4 0 4
3.9-6.8 0.115(0.109-0.121) 2 0 2 3.9-29 0.1695(0.145-0.254) 4 0 4

0.5(0.5-0.5) 2 0 0 3.03(2.84-6.5) 4 0 4
50.45(36.9-64) 2 0 2 59.45(40.3-160) 4 0 4

500 135(121-149) 2 0 2 500 168(77.2-195) 4 0 4
0.32(0.17-0.47) 2 0 2 0.35(0.14-0.621) 4 0 4

0.3975(0.358-0.437) 2 0 2 0.392(0.384-0.527) 4 0 4
870(580-1160) 2 0 2 627.5(355-1040) 4 0 4
1.98(0.48-3.48) 2 0 2 0.78(0.54-2.04) 4 0 4

0.2(0.2-0.2) 2 0 0 0.2(0.2-0.2) 5 0 0
0.0025(0-0.005) 2 0 0 0(0-0) 4 0 0
0.075(0.05-0.1) 2 0 1 0.14(0.12-0.21) 4 0 4

45 4.73(0.05-9.41) 2 0 1 45 5.545(2.98-14) 4 0 4
10 1.0675(0.015-2.12) 2 0 1 10 1.2505(0.674-3.15) 4 0 4
1 0.01(0.005-0.015) 2 0 0 1 0.015(0.005-0.015) 4 0 0

0.33(0.18-0.48) 2 0 2 0.415(0.16-0.69) 4 0 4
1915(1440-2390) 2 0 2 1625(905-2280) 4 0 4

500 604(408-800) 2 1 2 500 598(244-880) 4 3 4
2000 1289(958-1620) 2 0 2 2000 1105(516-1520) 4 0 4

4.23(3.46-5) 2 0 2 21(7.04-37.2) 4 0 4
0.75(0.75-0.75) 2 0 0 0.75(0.75-0.75) 5 0 0

8.5(4-13) 2 0 2 37(4-358) 13 0 13
0.855(0.82-0.89) 2 0 2 3.395(1.37-15) 4 0 4

6.5(3-10) 2 0 2 6(3-18) 4 0 4
0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 4 0 0
0.0075(0.0075-0.0075) 2 0 0 0.0075(0.0075-0.0075) 4 0 0

2.5(2.5-2.5) 2 0 0 2.5(2.5-2.5) 4 0 0
25(25-25) 2 0 0 142(25-685) 4 0 3

0.1(0.1-0.1) 2 0 0 0.1(0.1-0.1) 4 0 0

Malibu Creek @ Piuma Rd.
S02

2010-11Dry

Malibu Creek @ Piuma Rd.
S02

2010-11Wet

Table 4-4.2. Malibu Creek @ Piuma Rd. Dry & Wet Weather Exceedance Summary
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Group Parameter Units

Metals Dissolved Arsenic ug/L
Metals Dissolved Barium ug/L
Metals Dissolved Beryllium ug/L
Metals Dissolved Cadmium ug/L
Metals Dissolved Chromium ug/L
Metals Dissolved Chromium +6 ug/L
Metals Dissolved Copper ug/L
Metals Dissolved Iron ug/L
Metals Dissolved Lead ug/L
Metals Dissolved Mercury ug/L
Metals Dissolved Nickel ug/L
Metals Dissolved Selenium ug/L
Metals Dissolved Silver ug/L
Metals Dissolved Thallium ug/L
Metals Dissolved Zinc ug/L
Metals Aluminum ug/L
Metals Antimony ug/L
Metals Arsenic ug/L
Metals Barium ug/L
Metals Beryllium ug/L
Metals Cadmium ug/L
Metals Chromium ug/L
Metals Chromium +6 ug/L
Metals Copper ug/L
Metals Iron ug/L
Metals Lead ug/L
Metals Mercury ug/L
Metals Nickel ug/L
Metals Selenium ug/L
Metals Silver ug/L
Metals Thallium ug/L
Metals Zinc ug/L
Organophosphate Pesticides Atrazine ug/L
Organophosphate Pesticides Chlorpyrifos ug/L
Organophosphate Pesticides Cyanazine ug/L
Organophosphate Pesticides Diazinon ug/L
Organophosphate Pesticides Malathion ug/L
Organophosphate Pesticides Prometryn ug/L
Organophosphate Pesticides Simazine ug/L
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L
Semivolatile Organic Compounds (Acids) Phenol ug/L
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Malibu Creek @ Piuma Rd.
S02

2010-11Dry

Malibu Creek @ Piuma Rd.
S02

2010-11Wet

Table 4-4.2. Malibu Creek @ Piuma Rd. Dry & Wet Weather Exceedance Summary

340.2 0.1(0.1-0.1) 2 0 0 151.2-340.2 0.1(0.1-0.1) 4 0 0
30.5(0.5-60.5) 2 0 1 0.5(0.5-0.5) 4 0 0

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
18.9 0.05(0.05-0.05) 2 0 0 6.3-18.9 0.05(0.05-0.05) 4 0 0

1707.3 0.25(0.25-0.25) 2 0 0 182.7-1707.3 0.25(0.25-0.25) 4 0 0
390.6 0.125(0.125-0.125) 2 0 0 340.2-390.6 0.125(0.125-0.125) 4 0 0
50.4 2.97(0.25-5.69) 2 0 1 25.2-50.4 0.25(0.25-0.25) 4 0 0

81(25-137) 2 0 1 260(25-1330) 4 0 3
283.5 0.1(0.1-0.1) 2 0 0 12.6-283.5 0.1(0.1-6.2) 4 0 1

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
1512 5.12(0.25-9.99) 2 0 1 151.2-1512 0.25(0.25-11.1) 4 0 1

1.76(0.25-3.27) 2 0 1 2.865(0.25-7.04) 4 0 2
37.8 0.05(0.05-0.05) 2 0 0 31.5-37.8 0.05(0.05-0.05) 4 0 0

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
378 11.1(0.5-21.7) 2 0 1 346.5-378 27.25(0.5-90.4) 4 0 2

108.8(77.6-140) 2 0 2 298.5(104-1940) 4 0 4
0.1(0.1-0.1) 2 0 0 0.1(0.1-0.1) 4 0 0
1(0.1-1.9) 2 0 1 1.29(0.1-2.66) 4 0 2

35.15(0.5-69.8) 2 0 1 0.5(0.5-0.5) 4 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0

1.835(0.25-3.42) 2 0 1 0.25(0.25-0.25) 4 0 0
0.125(0.125-0.125) 2 0 0 0.125(0.125-0.125) 4 0 0

3.46(0.25-6.67) 2 0 1 0.25(0.25-0.25) 4 0 0
244(186-302) 2 0 2 635(265-3350) 4 0 4
0.1(0.1-0.1) 2 0 0 0.1(0.1-10.3) 4 0 1

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
6.575(0.25-12.9) 2 0 1 12.5(0.25-18.3) 4 0 3
1.895(0.25-3.54) 2 0 1 5 5.775(0.25-8.61) 4 0 3
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0

19(0.5-37.5) 2 0 1 60.95(0.5-98.4) 4 0 3
0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 4 0 0

0.01(0.01-0.01) 2 0 0 0.01(0.01-0.01) 4 0 0
0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 4 0 0
0.0015(0.0015-0.0015) 2 0 0 0.0015(0.0015-0.0015) 4 0 0

0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0

21.8-29.1 0.335(0.335-0.335) 2 0 0 4.2-28.0 0.335(0.335-0.335) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.015(0.015-0.015) 2 0 0 0.015(0.015-0.05) 5 0 0

RB-AR50355



Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L
WQO=Water Quality Objective
Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)
High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 inch at the 
Ballona Creek  (S01), Los Angeles (S10), Coyote Creek (S13),  San Gabriel (S14), and Dominguez Channel (S28) 
MES.

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Malibu Creek @ Piuma Rd.
S02

2010-11Dry

Malibu Creek @ Piuma Rd.
S02

2010-11Wet

Table 4-4.2. Malibu Creek @ Piuma Rd. Dry & Wet Weather Exceedance Summary

0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0

1.25(1.25-1.25) 2 0 0 1.25(1.25-1.25) 5 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

1.67(1.67-1.67) 2 0 0 1.67(1.67-1.67) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0

0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0

0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0

0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0

RB-AR50356



Bacteria Fecal Coliform MPN/100mL
Bacteria Fecal Enterococcus MPN/100mL
Bacteria Fecal Streptococcus MPN/100mL
Bacteria Total Coliform MPN/100mL
Chlorinated Pesticides 4-4'-DDD ug/L
Chlorinated Pesticides 4-4'-DDE ug/L
Chlorinated Pesticides 4-4'-DDT ug/L
Chlorinated Pesticides Aldrin ug/L
Chlorinated Pesticides Dieldrin ug/L
Chlorinated Pesticides Endosulfan I (alpha) ug/L
Chlorinated Pesticides Endosulfan II (beta) ug/L
Chlorinated Pesticides Endosulfan sulfate ug/L
Chlorinated Pesticides Endrin ug/L
Chlorinated Pesticides Endrin aldehyde ug/L
Chlorinated Pesticides Heptachlor ug/L
Chlorinated Pesticides Heptachlor Epoxide ug/L
Chlorinated Pesticides Methoxychlor ug/L
Chlorinated Pesticides Toxaphene ug/L
Chlorinated Pesticides alpha-BHC ug/L
Chlorinated Pesticides alpha-chlordane ug/L
Chlorinated Pesticides beta-BHC ug/L
Chlorinated Pesticides delta-BHC ug/L
Chlorinated Pesticides gamma-BHC (lindane) ug/L
Chlorinated Pesticides gamma-chlordane ug/L
Conventionals Cyanide mg/L
Conventionals Dissolved Oxygen mg/L
Conventionals Oil and Grease mg/L
Conventionals pH pH units
General Alkalinity as CaCO3 mg/L
General Ammonia mg/L
General BioChemical Oxygen Demand- Five-Day mg/L
General Chemical Oxygen Demand mg/L
General Chloride mg/L
General Dissolved Phosphorus mg/L
General Fluoride mg/L
General Hardness as CaCO3 mg/L
General Kjeldahl-N mg/L
General Methyl Tertiary Butyl Ether (MTBE) ug/L
General Methylene Blue Active Substances (MBAS) mg/L
General NH3-N mg/L
General Nitrate (NO3) mg/L
General Nitrate-N mg/L
General Nitrite-N mg/L
General Phosphorus- Total (as P) mg/L
General Specific Conductance umhos/cm
General Sulfate mg/L
General Total Dissolved Solids mg/L
General Total Organic Carbon mg/L
General Total Petroleum Hydrocarbons mg/L
General Total Suspended Solids mg/L
General Turbidity NTU
General Volatile Suspended Solids mg/L
Herbicides 2-4-5-TP-SILVEX ug/L
Herbicides 2-4-D ug/L
Herbicides Glyphosate ug/L
Metals Dissolved Aluminum ug/L
Metals Dissolved Antimony ug/L

Group Parameter Units

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
400 150005(10-300000) 2 1 1 400 500000(3000-9000000) 5 4 5

1265(130-2400) 2 0 2 240000(9000-1600000) 5 0 5
1265(130-2400) 2 0 2 240000(9000-1600000) 5 0 5

150115(230-300000) 2 0 2 5000000(300000-9000000) 5 0 5
0.0055(0.0055-0.0055) 2 0 0 0.0055(0.0055-0.0055) 4 0 0

0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 4 0 0
1.1 0.005(0.005-0.005) 2 0 0 1.1 0.005(0.005-0.005) 4 0 0
3 0.002(0.002-0.002) 2 0 0 3 0.002(0.002-0.002) 4 0 0

0.001(0.001-0.001) 2 0 0 0.001(0.001-0.001) 4 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0
0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 4 0 0
0.025(0.025-0.025) 2 0 0 0.025(0.025-0.025) 4 0 0

0.086 0.003(0.003-0.003) 2 0 0 0.086 0.003(0.003-0.003) 4 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0

0.52 0.0015(0.0015-0.0015) 2 0 0 0.52 0.0015(0.0015-0.0015) 4 0 0
0.52 0.005(0.005-0.005) 2 0 0 0.52 0.005(0.005-0.005) 4 0 0

0.25(0.25-0.25) 2 0 0 0.25(0.25-0.25) 4 0 0
0.73 0.12(0.12-0.12) 2 0 0 0.73 0.12(0.12-0.12) 4 0 0

0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 4 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 4 0 0

0.95 0.002(0.002-0.002) 2 0 0 0.95 0.002(0.002-0.002) 4 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0

0.022 0.0175(0.017-0.018) 2 0 2 0.022 0.009(0.0025-0.036) 5 1 4
5 15.2(13.2-17.2) 2 0 2 5 10.5(5.48-13.2) 5 0 5

0.72(0.72-0.72) 2 0 0 0.72(0-7.29) 5 0 1
6.5-8.5 8.81(8.65-8.97) 2 2 2 6.5-8.5 6.75(6.23-7.02) 4 1 4

146(138-154) 2 0 2 45.65(30.8-138) 4 0 4
0.91-1.42 0.599(0.375-0.823) 2 0 2 23-29 1.4(0.278-1.89) 4 0 4

22.25(12.3-32.2) 2 0 2 15.6(7.94-172) 4 0 4
44.45(41.5-47.4) 2 0 2 38.55(5-126) 4 0 3

150 113(106-120) 2 0 2 150 22.65(8.35-44) 4 0 4
0.0775(0.025-0.13) 2 0 1 0.2285(0.16-0.53) 4 0 4
0.625(0.573-0.677) 2 0 2 0.287(0.157-0.488) 4 0 4

245(220-270) 2 0 2 80(45-140) 4 0 4
2.37(1.38-3.36) 2 0 2 4.46(0.88-15) 4 0 4

0.2(0.2-0.2) 2 0 0 0.2(0.2-0.2) 5 0 0
0(0-0) 2 0 0 0.3(0-0.96) 4 0 2

0.495(0.31-0.68) 2 0 2 1.155(0.23-1.56) 4 0 4
45 6.645(5.65-7.64) 2 0 2 45 4.655(2.81-5.09) 4 0 4
10 1.5(1.28-1.72) 2 0 2 10 1.049(0.634-1.15) 4 0 4
1 0.061(0.005-0.117) 2 0 1 1 0.0286(0.005-0.076) 4 0 2

0.105(0.06-0.15) 2 0 2 0.287(0.2-0.59) 4 0 4
900.5(852-949) 2 0 2 250.5(122-456) 4 0 4

350 149.5(137-162) 2 0 2 350 33.15(13.6-50.7) 4 0 4
1500 597(590-604) 2 0 2 1500 158(70-316) 4 0 4

12.24(7.58-16.9) 2 0 2 33(8.6-37.4) 4 0 4
0.75(0.75-0.75) 2 0 0 0.75(0-0.75) 5 0 0

55(47-63) 2 0 2 166(45-2280) 14 0 14
2.375(2.13-2.62) 2 0 2 17.605(6.73-32) 4 0 4

26.5(25-28) 2 0 2 58.5(32-463) 4 0 4
0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 4 0 0
0.0075(0.0075-0.0075) 2 0 0 0.0075(0.0075-0.0075) 4 0 0

5.35(2.5-8.2) 2 0 1 5.51(2.5-15.4) 4 0 2
74(25-123) 2 0 1 1220(625-2250) 4 0 4

0.4725(0.1-0.845) 2 0 1 0.1(0.1-0.1) 4 0 0

Los Angeles @ Wardlow
S10

2010-11Dry

Los Angeles @ Wardlow
S10

2010-11Wet

Table 4-4.3. Los Angeles River @ Wardlow Dry & Wet Weather Exceedance Summary

RB-AR50357



Group Parameter Units

Metals Dissolved Arsenic ug/L
Metals Dissolved Barium ug/L
Metals Dissolved Beryllium ug/L
Metals Dissolved Cadmium ug/L
Metals Dissolved Chromium ug/L
Metals Dissolved Chromium +6 ug/L
Metals Dissolved Copper ug/L
Metals Dissolved Iron ug/L
Metals Dissolved Lead ug/L
Metals Dissolved Mercury ug/L
Metals Dissolved Nickel ug/L
Metals Dissolved Selenium ug/L
Metals Dissolved Silver ug/L
Metals Dissolved Thallium ug/L
Metals Dissolved Zinc ug/L
Metals Aluminum ug/L
Metals Antimony ug/L
Metals Arsenic ug/L
Metals Barium ug/L
Metals Beryllium ug/L
Metals Cadmium ug/L
Metals Chromium ug/L
Metals Chromium +6 ug/L
Metals Copper ug/L
Metals Iron ug/L
Metals Lead ug/L
Metals Mercury ug/L
Metals Nickel ug/L
Metals Selenium ug/L
Metals Silver ug/L
Metals Thallium ug/L
Metals Zinc ug/L
Organophosphate Pesticides Atrazine ug/L
Organophosphate Pesticides Chlorpyrifos ug/L
Organophosphate Pesticides Cyanazine ug/L
Organophosphate Pesticides Diazinon ug/L
Organophosphate Pesticides Malathion ug/L
Organophosphate Pesticides Prometryn ug/L
Organophosphate Pesticides Simazine ug/L
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L
Semivolatile Organic Compounds (Acids) Phenol ug/L
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Los Angeles @ Wardlow
S10

2010-11Dry

Los Angeles @ Wardlow
S10

2010-11Wet

Table 4-4.3. Los Angeles River @ Wardlow Dry & Wet Weather Exceedance Summary

340.2 0.1(0.1-0.1) 2 0 0 151.2-340.2 1.23(0.1-2.65) 4 0 2
18.5(0.5-36.5) 2 0 1 0.5(0.5-189) 4 0 1

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
12.6 0.55(0.05-1.05) 2 0 1 0-6.3 0.05(0.05-0.05) 4 0 0

1045.8-1234.8 0.4815(0.25-0.713) 2 0 1 31.5-724.5 0.25(0.25-0.25) 4 0 0
214.2-264.6 0.125(0.125-0.125) 2 0 0 44.1-138.6 0.125(0.125-0.125) 4 0 0

25.2-31.5 6.475(0.25-12.7) 2 0 1 6.3-18.9 0.25(0.25-0.25) 4 0 0
163.5(163-164) 2 0 2 1975(735-3290) 4 0 4

151.2-189 1.1(0.1-2.1) 2 0 1 0-94.5 20.55(13.2-46.8) 4 0 4
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0

913.5-1083.6 2.53(0.25-4.81) 2 0 1 25.2-623.7 0.25(0.25-15.2) 4 0 1
1.125(0.25-2) 2 0 1 0.25(0.25-0.25) 4 0 0

12.6-18.9 0.05(0.05-0.05) 2 0 0 0-6.3 0.05(0.05-0.05) 4 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0

226.8-270.9 79.25(66.9-91.6) 2 0 2 63-157.5 188.5(129-346) 4 4 4
382.5(337-428) 2 0 2 5375(1730-23900) 4 0 4
0.62(0.1-1.14) 2 0 1 0.1(0.1-7.72) 4 0 1

1.2(0.1-2.3) 2 0 1 1.505(0.1-7.36) 4 0 2
23.15(0.5-45.8) 2 0 1 55.25(0.5-495) 4 0 2
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
0.68(0.05-1.31) 2 0 1 0.05(0.05-5.03) 4 0 1
1.67(0.25-3.09) 2 0 1 11.55(0.25-34.4) 4 0 3

0.125(0.125-0.125) 2 0 0 0.125(0.125-0.125) 4 0 0
9.525(0.25-18.8) 2 0 1 26.275(0.25-260) 4 0 2
561.5(448-675) 2 0 2 8200(2730-30500) 4 0 4

1.35(0.1-2.6) 2 0 1 32.1(19.8-213) 4 0 4
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
3.46(0.25-6.67) 2 0 1 12.6(0.25-42.7) 4 0 3
1.21(0.25-2.17) 2 0 1 5 0.25(0.25-0.25) 4 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
88.8(75.6-102) 2 0 2 250(180-1590) 4 0 4

0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 4 0 0
0.01(0.01-0.01) 2 0 0 0.01(0.01-0.01) 4 0 0

0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 4 0 0
0.0015(0.0015-0.0015) 2 0 0 0.0015(0.0015-0.0015) 4 0 0

0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0

45.8-63.2 0.335(0.335-0.335) 2 0 0 3.1-8.9 0.335(0.335-0.335) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.015(0.015-0.015) 2 0 0 0.05(0.05-0.015) 5 0 0

RB-AR50358



Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L
WQO=Water Quality Objective
Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)
High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 inch at the 
Ballona Creek  (S01), Los Angeles (S10), Coyote Creek (S13),  San Gabriel (S14), and Dominguez Channel (S28) 
MES.

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Los Angeles @ Wardlow
S10

2010-11Dry

Los Angeles @ Wardlow
S10

2010-11Wet

Table 4-4.3. Los Angeles River @ Wardlow Dry & Wet Weather Exceedance Summary

0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0

1.25(1.25-1.25) 2 0 0 1.25(1.25-1.25) 5 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

1.67(1.67-1.67) 2 0 0 1.67(1.67-1.67) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0

0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0

0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0

0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
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Bacteria Fecal Coliform MPN/100mL
Bacteria Fecal Enterococcus MPN/100mL
Bacteria Fecal Streptococcus MPN/100mL
Bacteria Total Coliform MPN/100mL
Chlorinated Pesticides 4-4'-DDD ug/L
Chlorinated Pesticides 4-4'-DDE ug/L
Chlorinated Pesticides 4-4'-DDT ug/L
Chlorinated Pesticides Aldrin ug/L
Chlorinated Pesticides Dieldrin ug/L
Chlorinated Pesticides Endosulfan I (alpha) ug/L
Chlorinated Pesticides Endosulfan II (beta) ug/L
Chlorinated Pesticides Endosulfan sulfate ug/L
Chlorinated Pesticides Endrin ug/L
Chlorinated Pesticides Endrin aldehyde ug/L
Chlorinated Pesticides Heptachlor ug/L
Chlorinated Pesticides Heptachlor Epoxide ug/L
Chlorinated Pesticides Methoxychlor ug/L
Chlorinated Pesticides Toxaphene ug/L
Chlorinated Pesticides alpha-BHC ug/L
Chlorinated Pesticides alpha-chlordane ug/L
Chlorinated Pesticides beta-BHC ug/L
Chlorinated Pesticides delta-BHC ug/L
Chlorinated Pesticides gamma-BHC (lindane) ug/L
Chlorinated Pesticides gamma-chlordane ug/L
Conventionals Cyanide mg/L
Conventionals Dissolved Oxygen mg/L
Conventionals Oil and Grease mg/L
Conventionals pH pH units
General Alkalinity as CaCO3 mg/L
General Ammonia mg/L
General BioChemical Oxygen Demand- Five-Day mg/L
General Chemical Oxygen Demand mg/L
General Chloride mg/L
General Dissolved Phosphorus mg/L
General Fluoride mg/L
General Hardness as CaCO3 mg/L
General Kjeldahl-N mg/L
General Methyl Tertiary Butyl Ether (MTBE) ug/L
General Methylene Blue Active Substances (MBAS) mg/L
General NH3-N mg/L
General Nitrate (NO3) mg/L
General Nitrate-N mg/L
General Nitrite-N mg/L
General Phosphorus- Total (as P) mg/L
General Specific Conductance umhos/cm
General Sulfate mg/L
General Total Dissolved Solids mg/L
General Total Organic Carbon mg/L
General Total Petroleum Hydrocarbons mg/L
General Total Suspended Solids mg/L
General Turbidity NTU
General Volatile Suspended Solids mg/L
Herbicides 2-4-5-TP-SILVEX ug/L
Herbicides 2-4-D ug/L
Herbicides Glyphosate ug/L
Metals Dissolved Aluminum ug/L
Metals Dissolved Antimony ug/L

Group Parameter Units

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
400 8115(230-16000) 2 1 2 400 240000(5000-500000) 5 4 5

12115(230-24000) 2 0 2 240000(3500-1600000) 5 0 5
12115(230-24000) 2 0 2 240000(3500-1600000) 5 0 5

240000(240000-240000) 2 0 2 300000(50000-9000000) 5 0 5
0.0055(0.0055-0.0055) 2 0 0 0.0055(0.0055-0.0055) 4 0 0

0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 4 0 0
1.1 0.005(0.005-0.005) 2 0 0 1.1 0.005(0.005-0.005) 4 0 0
3 0.002(0.002-0.002) 2 0 0 3 0.002(0.002-0.002) 4 0 0

0.001(0.001-0.001) 2 0 0 0.001(0.001-0.001) 4 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0
0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 4 0 0
0.025(0.025-0.025) 2 0 0 0.025(0.025-0.025) 4 0 0

0.086 0.003(0.003-0.003) 2 0 0 0.086 0.003(0.003-0.003) 4 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0

0.52 0.0015(0.0015-0.0015) 2 0 0 0.52 0.0015(0.0015-0.0015) 4 0 0
0.52 0.005(0.005-0.005) 2 0 0 0.52 0.005(0.005-0.005) 4 0 0

0.25(0.25-0.25) 2 0 0 0.25(0.25-0.25) 4 0 0
0.73 0.12(0.12-0.12) 2 0 0 0.73 0.12(0.12-0.12) 4 0 0

0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 4 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 4 0 0

0.95 0.002(0.002-0.002) 2 0 0 0.95 0.002(0.002-0.002) 4 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0

0.022 0.014(0.014-0.014) 2 0 2 0.022 0.0025(0.0025-0.012) 5 0 2
5 13.05(10-16.1) 2 0 2 5 10(7.19-10.1) 5 0 5

0.72(0.72-0.72) 2 0 0 0(0-0.72) 5 0 0
6.5-8.5 8.3(8.27-8.33) 2 0 2 6.5-8.5 6.74(6.34-7.14) 4 2 4

318(289-347) 2 0 2 85.25(38.5-132) 4 0 4
3.9 0.254(0.23-0.278) 2 0 2 19.2-29 0.7575(0.303-0.944) 4 0 4

19.35(15-23.7) 2 0 2 19.7(7.03-146) 4 0 4
50.35(47.4-53.3) 2 0 2 41.3(20.8-98.8) 4 0 4

238(213-263) 2 0 2 31.2(10.8-65) 4 0 4
0.025(0.025-0.025) 2 0 0 0.14(0.063-0.15) 4 0 4

1.185(1.05-1.32) 2 0 2 0.2865(0.206-0.434) 4 0 4
452.5(395-510) 2 0 2 120(50-170) 4 0 4
0.9(0.88-0.92) 2 0 2 2.98(0.76-5.62) 4 0 4

0.2(0.2-0.2) 2 0 0 0.2(0.2-0.2) 5 0 0
0(0-0) 2 0 0 0.365(0-0.81) 4 0 2

0.21(0.19-0.23) 2 0 2 0.626(0.25-0.78) 4 0 4
45 15.85(10.5-21.2) 2 0 2 45 4.78(2.63-5.35) 4 0 4
10 3.58(2.38-4.78) 2 0 2 10 1.081(0.594-1.21) 4 0 4
1 0.0377(0.0362-0.0392) 2 0 2 1 0.02725(0.015-0.0705) 4 0 2

0.025(0.025-0.025) 2 0 0 0.175(0.076-0.21) 4 0 4
2030(1810-2250) 2 0 2 374(152-562) 4 0 4
447.5(376-519) 2 0 2 48.35(17-110) 4 0 4

1375(1260-1490) 2 0 2 247(94-380) 4 0 4
10.935(6.47-15.4) 2 0 2 35.55(20.9-42.2) 4 0 4

0.75(0.75-0.75) 2 0 0 0.75(0.75-0.75) 5 0 0
29(12-46) 2 0 2 137.5(40-716) 14 0 14

1.81(1.22-2.4) 2 0 2 8.605(5.28-25) 4 0 4
18(8-28) 2 0 2 68.5(19-171) 4 0 4

0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 4 0 0
0.0075(0.0075-0.0075) 2 0 0 0.0075(0.0075-0.0075) 4 0 0

4.85(2.5-7.2) 2 0 1 11.65(2.5-18.1) 4 0 3
25(25-25) 2 0 0 451.5(380-995) 4 0 4

0.446(0.1-0.792) 2 0 1 0.1(0.1-0.1) 4 0 0

Coyote Creek @ Spring St.
S13

2010-11Dry

Coyote Creek @ Spring St.
S13

2010-11Wet

Table 4-4.4. Coyote Creek @ Spring St. Dry & Wet Weather Exceedance Summary
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Group Parameter Units

Metals Dissolved Arsenic ug/L
Metals Dissolved Barium ug/L
Metals Dissolved Beryllium ug/L
Metals Dissolved Cadmium ug/L
Metals Dissolved Chromium ug/L
Metals Dissolved Chromium +6 ug/L
Metals Dissolved Copper ug/L
Metals Dissolved Iron ug/L
Metals Dissolved Lead ug/L
Metals Dissolved Mercury ug/L
Metals Dissolved Nickel ug/L
Metals Dissolved Selenium ug/L
Metals Dissolved Silver ug/L
Metals Dissolved Thallium ug/L
Metals Dissolved Zinc ug/L
Metals Aluminum ug/L
Metals Antimony ug/L
Metals Arsenic ug/L
Metals Barium ug/L
Metals Beryllium ug/L
Metals Cadmium ug/L
Metals Chromium ug/L
Metals Chromium +6 ug/L
Metals Copper ug/L
Metals Iron ug/L
Metals Lead ug/L
Metals Mercury ug/L
Metals Nickel ug/L
Metals Selenium ug/L
Metals Silver ug/L
Metals Thallium ug/L
Metals Zinc ug/L
Organophosphate Pesticides Atrazine ug/L
Organophosphate Pesticides Chlorpyrifos ug/L
Organophosphate Pesticides Cyanazine ug/L
Organophosphate Pesticides Diazinon ug/L
Organophosphate Pesticides Malathion ug/L
Organophosphate Pesticides Prometryn ug/L
Organophosphate Pesticides Simazine ug/L
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L
Semivolatile Organic Compounds (Acids) Phenol ug/L
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Coyote Creek @ Spring St.
S13

2010-11Dry

Coyote Creek @ Spring St.
S13

2010-11Wet

Table 4-4.4. Coyote Creek @ Spring St. Dry & Wet Weather Exceedance Summary

340.2 3.05(3.04-3.06) 2 0 2 151.2-340.2 2.315(0.1-2.51) 4 0 3
31.5(0.5-62.5) 2 0 1 0.5(0.5-127) 4 0 1

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
18.9 0.05(0.05-0.05) 2 0 0 0-6.3 0.05(0.05-0.05) 4 0 0

1688.4-1707.3 0.675(0.25-1.1) 2 0 1 37.8-850.5 0.25(0.25-0.25) 4 0 0
390.6 0.125(0.125-0.125) 2 0 0 50.4-163.8 0.125(0.125-0.125) 4 0 0
50.4 6.475(0.25-12.7) 2 0 1 6.3-25.2 0.25(0.25-0.25) 4 0 0

75(25-125) 2 0 1 942.5(592-1760) 4 0 4
277.2-283.5 0.7(0.1-1.3) 2 0 1 0-113.4 10.7(7.33-22.5) 4 0 4

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
1499.4-1512 2.155(0.25-4.06) 2 0 1 31.5-730.8 0.25(0.25-12.8) 4 0 1

5.305(5.3-5.31) 2 0 2 0.25(0.25-0.25) 4 0 0
37.8 0.05(0.05-0.05) 2 0 0 0-6.3 0.05(0.05-0.05) 4 0 0

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
378 20.15(0.5-39.8) 2 0 1 63-182.7 201(115-500) 4 4 4

195(105-285) 2 0 2 1900(1330-4980) 4 0 4
0.56(0.1-1.02) 2 0 1 0.1(0.1-6.82) 4 0 1

3.705(3.08-4.33) 2 0 2 2.52(0.1-2.92) 4 0 3
38.85(0.5-77.2) 2 0 1 55.25(0.5-218) 4 0 2
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-1.41) 4 0 1

3(0.25-5.75) 2 0 1 10.45(0.25-15.9) 4 0 3
0.125(0.125-0.125) 2 0 0 0.125(0.125-0.125) 4 0 0

6.725(0.25-13.2) 2 0 1 0.25(0.25-116) 4 0 1
239(25-453) 2 0 1 3635(2360-8030) 4 0 4

0.835(0.1-1.57) 2 0 1 14.95(11.1-32.9) 4 0 4
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0

3(0.25-5.75) 2 0 1 6.175(0.25-23.2) 4 0 2
6.615(6.17-7.06) 2 0 2 5 0.25(0.25-0.25) 4 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
33.4(0.5-66.3) 2 0 1 222(138-640) 4 0 4

0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 4 0 0
0.01(0.01-0.01) 2 0 0 0.01(0.01-0.01) 4 0 0

0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 4 0 0
0.0015(0.0015-0.0015) 2 0 0 0.0015(0.0015-0.0015) 4 0 0

0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0

31.3-33.2 0.335(0.335-0.335) 2 0 0 3.4-10.0 0.335(0.335-0.335) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.015(0.015-0.015) 2 0 0 0.015(0.015-0.06) 5 0 0
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Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L
WQO=Water Quality Objective
Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)
High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 inch at the 
Ballona Creek  (S01), Los Angeles (S10), Coyote Creek (S13),  San Gabriel (S14), and Dominguez Channel (S28) 
MES.

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

Coyote Creek @ Spring St.
S13

2010-11Dry

Coyote Creek @ Spring St.
S13

2010-11Wet

Table 4-4.4. Coyote Creek @ Spring St. Dry & Wet Weather Exceedance Summary

0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0

1.25(1.25-1.25) 2 0 0 1.25(1.25-1.25) 5 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

1.67(1.67-1.67) 2 0 0 1.67(1.67-1.67) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0

0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0

0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0

0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
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Bacteria Fecal Coliform MPN/100mL
Bacteria Fecal Enterococcus MPN/100mL
Bacteria Fecal Streptococcus MPN/100mL
Bacteria Total Coliform MPN/100mL
Chlorinated Pesticides 4-4'-DDD ug/L
Chlorinated Pesticides 4-4'-DDE ug/L
Chlorinated Pesticides 4-4'-DDT ug/L
Chlorinated Pesticides Aldrin ug/L
Chlorinated Pesticides Dieldrin ug/L
Chlorinated Pesticides Endosulfan I (alpha) ug/L
Chlorinated Pesticides Endosulfan II (beta) ug/L
Chlorinated Pesticides Endosulfan sulfate ug/L
Chlorinated Pesticides Endrin ug/L
Chlorinated Pesticides Endrin aldehyde ug/L
Chlorinated Pesticides Heptachlor ug/L
Chlorinated Pesticides Heptachlor Epoxide ug/L
Chlorinated Pesticides Methoxychlor ug/L
Chlorinated Pesticides Toxaphene ug/L
Chlorinated Pesticides alpha-BHC ug/L
Chlorinated Pesticides alpha-chlordane ug/L
Chlorinated Pesticides beta-BHC ug/L
Chlorinated Pesticides delta-BHC ug/L
Chlorinated Pesticides gamma-BHC (lindane) ug/L
Chlorinated Pesticides gamma-chlordane ug/L
Conventionals Cyanide mg/L
Conventionals Dissolved Oxygen mg/L
Conventionals Oil and Grease mg/L
Conventionals pH pH units
General Alkalinity as CaCO3 mg/L
General Ammonia mg/L
General BioChemical Oxygen Demand- Five-Day mg/L
General Chemical Oxygen Demand mg/L
General Chloride mg/L
General Dissolved Phosphorus mg/L
General Fluoride mg/L
General Hardness as CaCO3 mg/L
General Kjeldahl-N mg/L
General Methyl Tertiary Butyl Ether (MTBE) ug/L
General Methylene Blue Active Substances (MBAS) mg/L
General NH3-N mg/L
General Nitrate (NO3) mg/L
General Nitrate-N mg/L
General Nitrite-N mg/L
General Phosphorus- Total (as P) mg/L
General Specific Conductance umhos/cm
General Sulfate mg/L
General Total Dissolved Solids mg/L
General Total Organic Carbon mg/L
General Total Petroleum Hydrocarbons mg/L
General Total Suspended Solids mg/L
General Turbidity NTU
General Volatile Suspended Solids mg/L
Herbicides 2-4-5-TP-SILVEX ug/L
Herbicides 2-4-D ug/L
Herbicides Glyphosate ug/L
Metals Dissolved Aluminum ug/L
Metals Dissolved Antimony ug/L

Group Parameter Units

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
400 20(20-20) 1 0 1 400 16500(800-170000) 4 1 4

20(20-20) 1 0 1 81200(2400-300000) 4 0 4
20(20-20) 1 0 1 81200(2400-300000) 4 0 4

800(800-800) 1 0 1 270000(90000-2400000) 4 0 4
0.0055(0.0055-0.0055) 1 0 0 0.0055(0.0055-0.0055) 3 0 0

0.002(0.002-0.002) 1 0 0 0.002(0.002-0.002) 3 0 0
1.1 0.005(0.005-0.005) 1 0 0 1.1 0.005(0.005-0.005) 3 0 0
3 0.002(0.002-0.002) 1 0 0 3 0.002(0.002-0.002) 3 0 0

0.001(0.001-0.001) 1 0 0 0.001(0.001-0.001) 3 0 0
0.005(0.005-0.005) 1 0 0 0.005(0.005-0.005) 3 0 0
0.002(0.002-0.002) 1 0 0 0.002(0.002-0.002) 3 0 0
0.025(0.025-0.025) 1 0 0 0.025(0.025-0.025) 3 0 0

0.086 0.003(0.003-0.003) 1 0 0 0.086 0.003(0.003-0.003) 3 0 0
0.005(0.005-0.005) 1 0 0 0.005(0.005-0.005) 3 0 0

0.52 0.0015(0.0015-0.0015) 1 0 0 0.52 0.0015(0.0015-0.0015) 3 0 0
0.52 0.005(0.005-0.005) 1 0 0 0.52 0.005(0.005-0.005) 3 0 0

0.25(0.25-0.25) 1 0 0 0.25(0.25-0.25) 3 0 0
0.73 0.12(0.12-0.12) 1 0 0 0.12(0.12-0.12) 3 0 0

0.005(0.005-0.005) 1 0 0 0.005(0.005-0.005) 3 0 0
0.0165(0.0165-0.0165) 1 0 0 0.0165(0.0165-0.0165) 3 0 0
0.0025(0.0025-0.0025) 1 0 0 0.0025(0.0025-0.0025) 3 0 0
0.0025(0.0025-0.0025) 1 0 0 0.0025(0.0025-0.0025) 3 0 0

0.95 0.002(0.002-0.002) 1 0 0 0.95 0.002(0.002-0.002) 3 0 0
0.0165(0.0165-0.0165) 1 0 0 0.0165(0.0165-0.0165) 3 0 0

0.022 0.017(0.017-0.017) 1 0 1 0.022 0.0025(0.0025-0.012) 4 0 1
5 10.2(10.2-10.2) 1 0 1 5 10.22(8.51-11.1) 4 0 4

0.72(0.72-0.72) 1 0 0 0.72(0.72-0.72) 4 0 0
6.5-8.5 8.36(8.36-8.36) 1 0 1 6.5-8.5 6.48(6.34-7.12) 3 2 3

173(173-173) 1 0 1 55(49.5-99) 3 0 3
3.9 0.411(0.411-0.411) 1 0 1 23-29 0.653(0.278-0.666) 3 0 3

19.9(19.9-19.9) 1 0 1 6.88(5.43-18.9) 3 0 3
37.5(37.5-37.5) 1 0 1 30(5-33.1) 3 0 2

150 130(130-130) 1 0 1 150 35.9(31.5-71.3) 3 0 3
0.11(0.11-0.11) 1 0 1 0.105(0.1-0.12) 3 0 3

0.396(0.396-0.396) 1 0 1 0.203(0.17-0.345) 3 0 3
330(330-330) 1 0 1 115(100-175) 3 0 3

10.6(10.6-10.6) 1 0 1 1.22(0.72-2.24) 3 0 3
0.2(0.2-0.2) 1 0 0 0.2(0.2-0.2) 4 0 0

0(0-0) 1 0 0 0(0-0) 3 0 0
0.34(0.34-0.34) 1 0 1 0.54(0.23-0.55) 3 0 3

45 19.4(19.4-19.4) 1 0 1 45 6.09(5.7-11.6) 3 0 3
10 4.38(4.38-4.38) 1 0 1 10 1.37(1.29-2.62) 3 0 3
1 0.005(0.005-0.005) 1 0 0 1 0.015(0.005-0.015) 3 0 0

0.13(0.13-0.13) 1 0 1 0.13(0.108-0.17) 3 0 3
1070(1070-1070) 1 0 1 345(321-577) 3 0 3

300 164(164-164) 1 0 1 300 53.8(44-98) 3 0 3
750 736(736-736) 1 0 1 750 208(202-360) 3 0 3

20(20-20) 1 0 1 59.5(7.61-93.5) 3 0 3
0.75(0.75-0.75) 1 0 0 0.75(0.75-0.75) 4 0 0

15(15-15) 1 0 1 40.5(24-192) 12 0 12
2.42(2.42-2.42) 1 0 1 5.26(4.21-18.2) 3 0 3

7(7-7) 1 0 1 10(8-21) 3 0 3
0.0335(0.0335-0.0335) 1 0 0 0.0335(0.0335-0.0335) 3 0 0
0.0075(0.0075-0.0075) 1 0 0 0.0075(0.0075-0.0075) 3 0 0

2.5(2.5-2.5) 1 0 0 2.5(2.5-8.99) 3 0 1
62.2(62.2-62.2) 1 0 1 183(125-635) 3 0 3

0.1(0.1-0.1) 1 0 0 0.1(0.1-0.1) 3 0 0

 San Gabriel River @ SGR Parkway
S14

2010-11Dry 

 San Gabriel River @ SGR Parkway
S14

2010-11Wet 

Table 4-4.5. San Gabriel River @ SGR Parkway Dry & Wet Weather Exceedance Summary
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Group Parameter Units

Metals Dissolved Arsenic ug/L
Metals Dissolved Barium ug/L
Metals Dissolved Beryllium ug/L
Metals Dissolved Cadmium ug/L
Metals Dissolved Chromium ug/L
Metals Dissolved Chromium +6 ug/L
Metals Dissolved Copper ug/L
Metals Dissolved Iron ug/L
Metals Dissolved Lead ug/L
Metals Dissolved Mercury ug/L
Metals Dissolved Nickel ug/L
Metals Dissolved Selenium ug/L
Metals Dissolved Silver ug/L
Metals Dissolved Thallium ug/L
Metals Dissolved Zinc ug/L
Metals Aluminum ug/L
Metals Antimony ug/L
Metals Arsenic ug/L
Metals Barium ug/L
Metals Beryllium ug/L
Metals Cadmium ug/L
Metals Chromium ug/L
Metals Chromium +6 ug/L
Metals Copper ug/L
Metals Iron ug/L
Metals Lead ug/L
Metals Mercury ug/L
Metals Nickel ug/L
Metals Selenium ug/L
Metals Silver ug/L
Metals Thallium ug/L
Metals Zinc ug/L
Organophosphate Pesticides Atrazine ug/L
Organophosphate Pesticides Chlorpyrifos ug/L
Organophosphate Pesticides Cyanazine ug/L
Organophosphate Pesticides Diazinon ug/L
Organophosphate Pesticides Malathion ug/L
Organophosphate Pesticides Prometryn ug/L
Organophosphate Pesticides Simazine ug/L
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L
Semivolatile Organic Compounds (Acids) Phenol ug/L
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 San Gabriel River @ SGR Parkway
S14

2010-11Dry 

 San Gabriel River @ SGR Parkway
S14

2010-11Wet 

Table 4-4.5. San Gabriel River @ SGR Parkway Dry & Wet Weather Exceedance Summary

340.2 0.1(0.1-0.1) 1 0 0 151.2-340.2 0.1(0.1-0.1) 3 0 0
0.5(0.5-0.5) 1 0 0 0.5(0.5-0.5) 3 0 0

0.05(0.05-0.05) 1 0 0 0.05(0.05-0.05) 3 0 0
12.6 0.05(0.05-0.05) 1 0 0 0-6.3 0.05(0.05-0.05) 3 0 0

1461.6 0.25(0.25-0.25) 1 0 0 75.6-869.4 0.25(0.25-0.25) 3 0 0
321.3 0.125(0.125-0.125) 1 0 0 100.8-170.1 0.125(0.125-0.125) 3 0 0
44.1 0.25(0.25-0.25) 1 0 0 12.6-25.2 0.25(0.25-0.25) 3 0 0

138(138-138) 1 0 1 348(267-875) 3 0 3
233.1 0.1(0.1-0.1) 1 0 0 0-119.7 0.1(0.1-0.1) 3 0 0

0.05(0.05-0.05) 1 0 0 0.05(0.05-0.05) 3 0 0
1285.2 0.25(0.25-0.25) 1 0 0 56.7-749.7 0.25(0.25-0.25) 3 0 0

0.25(0.25-0.25) 1 0 0 0.25(0.25-0.25) 3 0 0
25.2 0.05(0.05-0.05) 1 0 0 6.3 0.05(0.05-0.05) 3 0 0

0.05(0.05-0.05) 1 0 0 0.05(0.05-0.05) 3 0 0
321.3 61.8(61.8-61.8) 1 0 1 119.7-189 69.1(0.5-71.1) 3 0 2

255(255-255) 1 0 1 730(483-2950) 3 0 3
0.1(0.1-0.1) 1 0 0 0.1(0.1-0.1) 3 0 0
0.1(0.1-0.1) 1 0 0 0.1(0.1-0.1) 3 0 0
0.5(0.5-0.5) 1 0 0 0.5(0.5-0.5) 3 0 0

0.05(0.05-0.05) 1 0 0 0.05(0.05-0.05) 3 0 0
0.05(0.05-0.05) 1 0 0 0.05(0.05-0.05) 3 0 0
0.25(0.25-0.25) 1 0 0 0.25(0.25-0.25) 3 0 0

0.125(0.125-0.125) 1 0 0 0.125(0.125-0.125) 3 0 0
0.25(0.25-0.25) 1 0 0 0.25(0.25-0.25) 3 0 0
440(440-440) 1 0 1 1510(975-4780) 3 0 3
0.1(0.1-0.1) 1 0 0 6.06(0.1-7.9) 3 0 2

0.05(0.05-0.05) 1 0 0 0.05(0.05-0.05) 3 0 0
0.25(0.25-0.25) 1 0 0 0.25(0.25-0.25) 3 0 0
0.25(0.25-0.25) 1 0 0 5 0.25(0.25-0.25) 3 0 0
0.05(0.05-0.05) 1 0 0 0.05(0.05-0.05) 3 0 0
0.05(0.05-0.05) 1 0 0 0.05(0.05-0.05) 3 0 0
65.6(65.6-65.6) 1 0 1 77.4(73.1-88.6) 3 0 3

0.3335(0.3335-0.3335) 1 0 0 0.3335(0.3335-0.3335) 3 0 0
0.01(0.01-0.01) 1 0 0 0.01(0.01-0.01) 3 0 0

0.3335(0.3335-0.3335) 1 0 0 0.3335(0.3335-0.3335) 3 0 0
0.0015(0.0015-0.0015) 1 0 0 0.0015(0.0015-0.0015) 3 0 0

0.165(0.165-0.165) 1 0 0 0.165(0.165-0.165) 4 0 0
0.335(0.335-0.335) 1 0 0 0.335(0.335-0.335) 3 0 0
0.335(0.335-0.335) 1 0 0 0.335(0.335-0.335) 3 0 0

0.0325(0.0325-0.0325) 1 0 0 0.0325(0.0325-0.0325) 3 0 0
0.0325(0.0325-0.0325) 1 0 0 0.0325(0.0325-0.0325) 3 0 0
0.0325(0.0325-0.0325) 1 0 0 0.0325(0.0325-0.0325) 3 0 0
0.0325(0.0325-0.0325) 1 0 0 0.0325(0.0325-0.0325) 3 0 0
0.0325(0.0325-0.0325) 1 0 0 0.0325(0.0325-0.0325) 3 0 0
0.0325(0.0325-0.0325) 1 0 0 0.0325(0.0325-0.0325) 3 0 0
0.0325(0.0325-0.0325) 1 0 0 0.0325(0.0325-0.0325) 3 0 0

1.665(1.665-1.665) 1 0 0 1.665(1.665-1.665) 3 0 0
0.165(0.165-0.165) 1 0 0 0.165(0.165-0.165) 3 0 0
0.335(0.335-0.335) 1 0 0 0.335(0.335-0.335) 3 0 0

0.5(0.5-0.5) 1 0 0 0.5(0.5-0.5) 3 0 0
0.335(0.335-0.335) 1 0 0 0.335(0.335-0.335) 3 0 0

0.5(0.5-0.5) 1 0 0 0.5(0.5-0.5) 3 0 0
0.5(0.5-0.5) 1 0 0 0.5(0.5-0.5) 3 0 0
0.5(0.5-0.5) 1 0 0 0.5(0.5-0.5) 3 0 0

34.2-34.2 0.335(0.335-0.335) 1 0 0 3.4-9.8 0.335(0.335-0.335) 3 0 0
0.165(0.165-0.165) 1 0 0 0.165(0.165-0.165) 3 0 0
0.015(0.015-0.015) 1 0 0 0.015(0.015-0.09) 4 0 0
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Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L
WQO=Water Quality Objective
Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)
High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 inch at the 
Ballona Creek  (S01), Los Angeles (S10), Coyote Creek (S13),  San Gabriel (S14), and Dominguez Channel (S28) 
MES.

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 San Gabriel River @ SGR Parkway
S14

2010-11Dry 

 San Gabriel River @ SGR Parkway
S14

2010-11Wet 

Table 4-4.5. San Gabriel River @ SGR Parkway Dry & Wet Weather Exceedance Summary

0.165(0.165-0.165) 1 0 0 0.165(0.165-0.165) 3 0 0
0.835(0.835-0.835) 1 0 0 0.835(0.835-0.835) 3 0 0
0.165(0.165-0.165) 1 0 0 0.165(0.165-0.165) 3 0 0
0.165(0.165-0.165) 1 0 0 0.165(0.165-0.165) 3 0 0
0.165(0.165-0.165) 1 0 0 0.165(0.165-0.165) 3 0 0
0.165(0.165-0.165) 1 0 0 0.165(0.165-0.165) 3 0 0
0.835(0.835-0.835) 1 0 0 0.835(0.835-0.835) 3 0 0
0.835(0.835-0.835) 1 0 0 0.835(0.835-0.835) 3 0 0

1.25(1.25-1.25) 1 0 0 1.25(1.25-1.25) 4 0 0
1.665(1.665-1.665) 1 0 0 1.665(1.665-1.665) 3 0 0
0.835(0.835-0.835) 1 0 0 0.835(0.835-0.835) 3 0 0

0.5(0.5-0.5) 1 0 0 0.5(0.5-0.5) 3 0 0
0.835(0.835-0.835) 1 0 0 0.835(0.835-0.835) 3 0 0
0.835(0.835-0.835) 1 0 0 0.835(0.835-0.835) 3 0 0
0.165(0.165-0.165) 1 0 0 0.165(0.165-0.165) 3 0 0
0.335(0.335-0.335) 1 0 0 0.335(0.335-0.335) 3 0 0
0.335(0.335-0.335) 1 0 0 0.335(0.335-0.335) 3 0 0
0.835(0.835-0.835) 1 0 0 0.835(0.835-0.835) 3 0 0
0.335(0.335-0.335) 1 0 0 0.335(0.335-0.335) 3 0 0

1.67(1.67-1.67) 1 0 0 1.67(1.67-1.67) 3 0 0
0.335(0.335-0.335) 1 0 0 0.335(0.335-0.335) 3 0 0
0.835(0.835-0.835) 1 0 0 0.835(0.835-0.835) 3 0 0
0.835(0.835-0.835) 1 0 0 0.835(0.835-0.835) 3 0 0
0.165(0.165-0.165) 1 0 0 0.165(0.165-0.165) 3 0 0
0.335(0.335-0.335) 1 0 0 0.335(0.335-0.335) 3 0 0
0.835(0.835-0.835) 1 0 0 0.835(0.835-0.835) 3 0 0
1.665(1.665-1.665) 1 0 0 1.665(1.665-1.665) 3 0 0
0.835(0.835-0.835) 1 0 0 0.835(0.835-0.835) 3 0 0

0.0165(0.0165-0.0165) 1 0 0 0.0165(0.0165-0.0165) 3 0 0
0.335(0.335-0.335) 1 0 0 0.335(0.335-0.335) 3 0 0
0.335(0.335-0.335) 1 0 0 0.335(0.335-0.335) 3 0 0

0.0085(0.0085-0.0085) 1 0 0 0.0085(0.0085-0.0085) 3 0 0
0.0165(0.0165-0.0165) 1 0 0 0.0165(0.0165-0.0165) 3 0 0

0.835(0.835-0.835) 1 0 0 0.835(0.835-0.835) 3 0 0
0.165(0.165-0.165) 1 0 0 0.165(0.165-0.165) 3 0 0
0.165(0.165-0.165) 1 0 0 0.165(0.165-0.165) 3 0 0
0.165(0.165-0.165) 1 0 0 0.165(0.165-0.165) 3 0 0

0.0085(0.0085-0.0085) 1 0 0 0.0085(0.0085-0.0085) 3 0 0
0.165(0.165-0.165) 1 0 0 0.165(0.165-0.165) 3 0 0
0.835(0.835-0.835) 1 0 0 0.835(0.835-0.835) 3 0 0
0.835(0.835-0.835) 1 0 0 0.835(0.835-0.835) 3 0 0
0.165(0.165-0.165) 1 0 0 0.165(0.165-0.165) 3 0 0

0.0335(0.0335-0.0335) 1 0 0 0.0335(0.0335-0.0335) 3 0 0
0.165(0.165-0.165) 1 0 0 0.165(0.165-0.165) 3 0 0

0.0085(0.0085-0.0085) 1 0 0 0.0085(0.0085-0.0085) 3 0 0
0.0085(0.0085-0.0085) 1 0 0 0.0085(0.0085-0.0085) 3 0 0

1.665(1.665-1.665) 1 0 0 1.665(1.665-1.665) 3 0 0
1.665(1.665-1.665) 1 0 0 1.665(1.665-1.665) 3 0 0
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Bacteria Fecal Coliform MPN/100mL
Bacteria Fecal Enterococcus MPN/100mL
Bacteria Fecal Streptococcus MPN/100mL
Bacteria Total Coliform MPN/100mL
Chlorinated Pesticides 4-4'-DDD ug/L
Chlorinated Pesticides 4-4'-DDE ug/L
Chlorinated Pesticides 4-4'-DDT ug/L
Chlorinated Pesticides Aldrin ug/L
Chlorinated Pesticides Dieldrin ug/L
Chlorinated Pesticides Endosulfan I (alpha) ug/L
Chlorinated Pesticides Endosulfan II (beta) ug/L
Chlorinated Pesticides Endosulfan sulfate ug/L
Chlorinated Pesticides Endrin ug/L
Chlorinated Pesticides Endrin aldehyde ug/L
Chlorinated Pesticides Heptachlor ug/L
Chlorinated Pesticides Heptachlor Epoxide ug/L
Chlorinated Pesticides Methoxychlor ug/L
Chlorinated Pesticides Toxaphene ug/L
Chlorinated Pesticides alpha-BHC ug/L
Chlorinated Pesticides alpha-chlordane ug/L
Chlorinated Pesticides beta-BHC ug/L
Chlorinated Pesticides delta-BHC ug/L
Chlorinated Pesticides gamma-BHC (lindane) ug/L
Chlorinated Pesticides gamma-chlordane ug/L
Conventionals Cyanide mg/L
Conventionals Dissolved Oxygen mg/L
Conventionals Oil and Grease mg/L
Conventionals pH pH units
General Alkalinity as CaCO3 mg/L
General Ammonia mg/L
General BioChemical Oxygen Demand- Five-Day mg/L
General Chemical Oxygen Demand mg/L
General Chloride mg/L
General Dissolved Phosphorus mg/L
General Fluoride mg/L
General Hardness as CaCO3 mg/L
General Kjeldahl-N mg/L
General Methyl Tertiary Butyl Ether (MTBE) ug/L
General Methylene Blue Active Substances (MBAS) mg/L
General NH3-N mg/L
General Nitrate (NO3) mg/L
General Nitrate-N mg/L
General Nitrite-N mg/L
General Phosphorus- Total (as P) mg/L
General Specific Conductance umhos/cm
General Sulfate mg/L
General Total Dissolved Solids mg/L
General Total Organic Carbon mg/L
General Total Petroleum Hydrocarbons mg/L
General Total Suspended Solids mg/L
General Turbidity NTU
General Volatile Suspended Solids mg/L
Herbicides 2-4-5-TP-SILVEX ug/L
Herbicides 2-4-D ug/L
Herbicides Glyphosate ug/L
Metals Dissolved Aluminum ug/L
Metals Dissolved Antimony ug/L

Group Parameter Units

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
4000 120020(40-240000) 2 1 2 4000 50000(13000-350000) 5 4 5

45020(40-90000) 2 0 2 30000(2800-300000) 5 0 5
45020(40-90000) 2 0 2 30000(2800-300000) 5 0 5

120150(300-240000) 2 0 2 300000(160000-1600000) 5 0 5
0.0055(0.0055-0.0055) 2 0 0 0.0055(0.0055-0.0055) 4 0 0

0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 4 0 0
1.1 0.005(0.005-0.005) 2 0 0 1.1 0.005(0.005-0.005) 4 0 0
3 0.002(0.002-0.002) 2 0 0 3 0.002(0.002-0.002) 4 0 0

0.001(0.001-0.001) 2 0 0 0.001(0.001-0.001) 4 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0
0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 4 0 0
0.025(0.025-0.025) 2 0 0 0.025(0.025-0.025) 4 0 0

0.086 0.003(0.003-0.003) 2 0 0 0.086 0.003(0.003-0.003) 4 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0

0.52 0.0015(0.0015-0.0015) 2 0 0 0.52 0.0015(0.0015-0.0015) 4 0 0
0.52 0.005(0.005-0.005) 2 0 0 0.52 0.005(0.005-0.005) 4 0 0

0.25(0.25-0.25) 2 0 0 0.25(0.25-0.25) 4 0 0
0.73 0.12(0.12-0.12) 2 0 0 0.73 0.12(0.12-0.12) 4 0 0

0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 4 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 4 0 0

0.95 0.002(0.002-0.002) 2 0 0 0.95 0.002(0.002-0.002) 4 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0

0.022 0.0025(0.0025-0.0025) 2 0 0 0.022 0.005(0.0025-0.007) 5 0 3
5 18.75(13.9-23.6) 2 0 2 5 10.6(8.8-12.1) 5 0 5

14.46(0.72-28.2) 2 0 1 0(0-0.72) 5 0 0
6.5-8.5 8.65(8.41-8.89) 2 1 2 6.5-8.5 7.005(6.69-8.12) 4 0 4

213.5(193-234) 2 0 2 58.85(16.5-83) 4 0 4
0.91-2.3 0.3085(0.169-0.448) 2 0 2 6.8-27 0.447(0.399-1.39) 4 0 4

8.075(7.55-8.6) 2 0 2 12.14(6.39-19.4) 4 0 4
54.25(44.7-63.8) 2 0 2 55.15(21.8-81) 4 0 4

182(157-207) 2 0 2 45.1(5.75-61.8) 4 0 4
0.125(0.05-0.2) 2 0 2 0.21(0.17-0.245) 4 0 4

0.571(0.57-0.572) 2 0 2 0.3045(0.164-0.366) 4 0 4
305(300-310) 2 0 2 95(30-190) 4 0 4
2.11(1-3.22) 2 0 2 1.48(0.92-16.2) 4 0 4
0.2(0.2-0.2) 2 0 0 0.2(0.2-0.2) 5 0 0

0(0-0) 2 0 0 0(0-0.81) 4 0 1
0.255(0.14-0.37) 2 0 2 0.3695(0.33-1.15) 4 0 4

45 10.98(7.86-14.1) 2 0 2 45 5.555(2.39-8.8) 4 0 4
10 2.48(1.77-3.19) 2 0 2 10 1.255(0.539-1.99) 4 0 4
1 0.01(0.005-0.015) 2 0 0 1 0.01(0.005-0.015) 4 0 0

0.165(0.07-0.26) 2 0 2 0.25(0.2-0.271) 4 0 4
1140(1080-1200) 2 0 2 320.5(78-440) 4 0 4
99.85(86.7-113) 2 0 2 29.25(5.37-39.5) 4 0 4

739(692-786) 2 0 2 202(46-282) 4 0 4
6.885(5.65-8.12) 2 0 2 44.4(31.8-70.6) 4 0 4
3.385(0.75-6.02) 2 0 1 0.75(0.75-0.75) 5 0 0

54.5(29-80) 2 0 2 105.5(39-412) 14 0 14
5.365(4.74-5.99) 2 0 2 14.25(3.18-31.5) 4 0 4

24(11-37) 2 0 2 50(17-140) 4 0 4
0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 4 0 0
0.0075(0.0075-0.0075) 2 0 0 0.0075(0.0075-0.0075) 4 0 0

5.785(2.5-9.07) 2 0 1 5.42(2.5-17.5) 4 0 2
118(64-172) 2 0 2 574(258-1010) 4 0 4

1.325(0.1-2.55) 2 0 1 0.1(0.1-0.1) 4 0 0
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Group Parameter Units

Metals Dissolved Arsenic ug/L
Metals Dissolved Barium ug/L
Metals Dissolved Beryllium ug/L
Metals Dissolved Cadmium ug/L
Metals Dissolved Chromium ug/L
Metals Dissolved Chromium +6 ug/L
Metals Dissolved Copper ug/L
Metals Dissolved Iron ug/L
Metals Dissolved Lead ug/L
Metals Dissolved Mercury ug/L
Metals Dissolved Nickel ug/L
Metals Dissolved Selenium ug/L
Metals Dissolved Silver ug/L
Metals Dissolved Thallium ug/L
Metals Dissolved Zinc ug/L
Metals Aluminum ug/L
Metals Antimony ug/L
Metals Arsenic ug/L
Metals Barium ug/L
Metals Beryllium ug/L
Metals Cadmium ug/L
Metals Chromium ug/L
Metals Chromium +6 ug/L
Metals Copper ug/L
Metals Iron ug/L
Metals Lead ug/L
Metals Mercury ug/L
Metals Nickel ug/L
Metals Selenium ug/L
Metals Silver ug/L
Metals Thallium ug/L
Metals Zinc ug/L
Organophosphate Pesticides Atrazine ug/L
Organophosphate Pesticides Chlorpyrifos ug/L
Organophosphate Pesticides Cyanazine ug/L
Organophosphate Pesticides Diazinon ug/L
Organophosphate Pesticides Malathion ug/L
Organophosphate Pesticides Prometryn ug/L
Organophosphate Pesticides Simazine ug/L
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L
Semivolatile Organic Compounds (Acids) Phenol ug/L
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
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340.2 0.795(0.1-1.49) 2 0 1 151.2-340.2 1.165(0.1-2.23) 4 0 2
42.15(0.5-83.8) 2 0 1 0.5(0.5-0.5) 4 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0

12.6 0.05(0.05-0.05) 2 0 0 0-6.3 0.05(0.05-0.05) 4 0 0
1348.2-1386 0.65(0.25-1.05) 2 0 1 25.2-926.1 0.25(0.25-0.25) 4 0 0
296.1-302.4 0.125(0.125-0.125) 2 0 0 31.5-189 0.125(0.125-0.125) 4 0 0

37.8 10.475(0.25-20.7) 2 0 1 6.3-25.2 27.975(0.25-76.2) 4 2 2
509.5(234-785) 2 0 2 830(427-1130) 4 0 4

207.9-214.2 1.53(0.1-2.96) 2 0 1 18.9-126 13.435(7.35-33.2) 4 0 4
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0

1184.4-1222.2 2.99(0.25-5.73) 2 0 1 18.9-806.4 0.25(0.25-0.25) 4 0 0
0.76(0.25-1.27) 2 0 1 0.25(0.25-0.25) 4 0 0

25.2 0.05(0.05-0.05) 2 0 0 0-12.6 0.05(0.05-0.05) 4 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0

296.1-308.7 65.75(0.5-131) 2 0 1 44.1-201.6 268(118-492) 4 3 4
671(262-1080) 2 0 2 1795(1110-4930) 4 0 4
1.73(0.1-3.36) 2 0 1 3.575(0.1-8.02) 4 0 2
1.24(0.1-2.38) 2 0 1 2.28(0.1-2.39) 4 0 3
52.75(0.5-105) 2 0 1 0.5(0.5-160) 4 0 1
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0

0.1525(0.05-0.255) 2 0 1 0.05(0.05-1.03) 4 0 1
2.87(0.25-5.49) 2 0 1 11.85(10.1-13.7) 4 0 4

0.125(0.125-0.125) 2 0 0 0.125(0.125-0.125) 4 0 0
16.575(0.25-32.9) 2 0 1 40.475(0.25-141) 4 0 2
1331(522-2140) 2 0 2 2915(2040-7580) 4 0 4

2(0.1-3.9) 2 0 1 19.3(10.2-45.6) 4 0 4
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
4.28(0.25-8.31) 2 0 1 5.775(0.25-18) 4 0 2
1.17(0.25-2.09) 2 0 1 5 0.25(0.25-0.25) 4 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
69.75(0.5-139) 2 0 1 310(135-595) 4 0 4

0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 4 0 0
0.01(0.01-0.01) 2 0 0 0.01(0.01-0.01) 4 0 0

0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 4 0 0
0.0015(0.0015-0.0015) 2 0 0 0.0015(0.0015-0.0015) 4 0 0

0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0

36-58.3 0.335(0.335-0.335) 2 0 0 5.8-26.9 0.335(0.335-0.335) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.015(0.015-0.015) 2 0 0 0.015(0.015-0.07) 5 0 0
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Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L
WQO=Water Quality Objective
Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)
High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 inch at the 
Ballona Creek  (S01), Los Angeles (S10), Coyote Creek (S13),  San Gabriel (S14), and Dominguez Channel (S28) 
MES.

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
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0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0

1.25(1.25-1.25) 2 0 0 1.25(1.25-1.25) 5 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

1.67(1.67-1.67) 2 0 0 1.67(1.67-1.67) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0

0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0

0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0

0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
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Bacteria Fecal Coliform MPN/100mL
Bacteria Fecal Enterococcus MPN/100mL
Bacteria Fecal Streptococcus MPN/100mL
Bacteria Total Coliform MPN/100mL
Chlorinated Pesticides 4-4'-DDD ug/L
Chlorinated Pesticides 4-4'-DDE ug/L
Chlorinated Pesticides 4-4'-DDT ug/L
Chlorinated Pesticides Aldrin ug/L
Chlorinated Pesticides Dieldrin ug/L
Chlorinated Pesticides Endosulfan I (alpha) ug/L
Chlorinated Pesticides Endosulfan II (beta) ug/L
Chlorinated Pesticides Endosulfan sulfate ug/L
Chlorinated Pesticides Endrin ug/L
Chlorinated Pesticides Endrin aldehyde ug/L
Chlorinated Pesticides Heptachlor ug/L
Chlorinated Pesticides Heptachlor Epoxide ug/L
Chlorinated Pesticides Methoxychlor ug/L
Chlorinated Pesticides Toxaphene ug/L
Chlorinated Pesticides alpha-BHC ug/L
Chlorinated Pesticides alpha-chlordane ug/L
Chlorinated Pesticides beta-BHC ug/L
Chlorinated Pesticides delta-BHC ug/L
Chlorinated Pesticides gamma-BHC (lindane) ug/L
Chlorinated Pesticides gamma-chlordane ug/L
Conventionals Cyanide mg/L
Conventionals Dissolved Oxygen mg/L
Conventionals Oil and Grease mg/L
Conventionals pH pH units
General Alkalinity as CaCO3 mg/L
General Ammonia mg/L
General BioChemical Oxygen Demand- Five-Day mg/L
General Chemical Oxygen Demand mg/L
General Chloride mg/L
General Dissolved Phosphorus mg/L
General Fluoride mg/L
General Hardness as CaCO3 mg/L
General Kjeldahl-N mg/L
General Methyl Tertiary Butyl Ether (MTBE) ug/L
General Methylene Blue Active Substances (MBAS) mg/L
General NH3-N mg/L
General Nitrate (NO3) mg/L
General Nitrate-N mg/L
General Nitrite-N mg/L
General Phosphorus- Total (as P) mg/L
General Specific Conductance umhos/cm
General Sulfate mg/L
General Total Dissolved Solids mg/L
General Total Organic Carbon mg/L
General Total Petroleum Hydrocarbons mg/L
General Total Suspended Solids mg/L
General Turbidity NTU
General Volatile Suspended Solids mg/L
Herbicides 2-4-5-TP-SILVEX ug/L
Herbicides 2-4-D ug/L
Herbicides Glyphosate ug/L
Metals Dissolved Aluminum ug/L
Metals Dissolved Antimony ug/L

Group Parameter Units

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
400 85(40-130) 2 0 2 400 50000(5000-500000) 5 5 5

2565(130-5000) 2 0 2 160000(30000-500000) 5 0 5
2565(130-5000) 2 0 2 160000(3000-500000) 5 0 5

45115(230-90000) 2 0 2 500000(90000-900000) 5 0 5
0.0055(0.0055-0.0055) 2 0 0 0.0055(0.0055-0.0055) 4 0 0

0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 4 0 0
1.1 0.005(0.005-0.005) 2 0 0 1.1 0.005(0.005-0.005) 4 0 0
3 0.002(0.002-0.002) 2 0 0 3 0.002(0.002-0.002) 4 0 0

0.001(0.001-0.001) 2 0 0 0.001(0.001-0.001) 4 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0
0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 4 0 0
0.025(0.025-0.025) 2 0 0 0.025(0.025-0.025) 4 0 0

0.086 0.003(0.003-0.003) 2 0 0 0.086 0.003(0.003-0.003) 4 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0

0.52 0.0015(0.0015-0.0015) 2 0 0 0.52 0.0015(0.0015-0.0015) 4 0 0
0.52 0.005(0.005-0.005) 2 0 0 0.52 0.005(0.005-0.005) 4 0 0

0.25(0.25-0.25) 2 0 0 0.25(0.25-0.25) 4 0 0
0.73 0.12(0.12-0.12) 2 0 0 0.73 0.12(0.12-0.12) 4 0 0

0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 4 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 4 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 4 0 0

0.95 0.002(0.002-0.002) 2 0 0 0.95 0.002(0.002-0.002) 4 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0

0.022 0.0025(0.0025-0.0025) 2 0 0 0.022 0.0025(0.0025-0.007) 5 0 1
5 8.205(7.42-8.99) 2 0 2 5 9.52(8.27-10.1) 5 0 5

0.72(0.72-0.72) 2 0 0 0.72(0-0.72) 5 0 0
6.5-8.5 7.36(6.88-7.84) 2 0 2 6.5-8.5 6.555(6.21-7.57) 4 1 4

260(259-261) 2 0 2 148.5(93.5-261) 4 0 4
10.3-23 0.127(0.121-0.133) 2 0 2 14.6-29 0.2045(0.05-0.411) 4 0 3

0.5(0.5-0.5) 2 0 0 7.625(5.89-14.9) 4 0 4
37.1(30.5-43.7) 2 0 2 45.8(5-73) 4 0 3

150 121(116-126) 2 0 2 150 60.4(25.1-96.3) 4 0 4
0.1995(0.189-0.21) 2 0 2 0.216(0.19-0.23) 4 0 4
0.521(0.497-0.545) 2 0 2 0.323(0.249-0.495) 4 0 4

400(380-420) 2 0 2 207.5(100-380) 4 0 4
0.71(0.46-0.96) 2 0 2 0.91(0.56-4.46) 4 0 4

0.2(0.2-0.2) 2 0 0 0.2(0.2-0.2) 5 0 0
0.005(0.005-0.005) 2 0 0 0(0-0) 4 0 0

0.105(0.1-0.11) 2 0 2 0.169(0.05-0.34) 4 0 3
45 6.745(6.13-7.36) 2 0 2 45 6.34(1.94-8.25) 4 0 4
10 1.52(1.38-1.66) 2 0 2 10 1.43(0.015-1.86) 4 0 3
1 0.01(0.005-0.015) 2 0 0 1 0.015(0.005-0.015) 4 0 0

0.21(0.19-0.23) 2 0 2 0.265(0.22-0.396) 4 0 4
1145(1100-1190) 2 0 2 640.5(285-1110) 4 0 4

600 215(197-233) 2 0 2 600 97.95(47.4-166) 4 0 4
1200 791(764-818) 2 0 2 1200 426(192-714) 4 0 4

3.34(1.35-5.33) 2 0 2 17.2(6.86-23.2) 4 0 4
0.75(0.75-0.75) 2 0 0 0.75(0.75-0.75) 5 0 0

39(8-70) 2 0 2 647(26-3270) 5 0 5
0.93(0.28-1.58) 2 0 2 6.905(3.38-75.6) 4 0 4

13(7-19) 2 0 2 59.5(5-420) 4 0 4
0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 4 0 0
0.0075(0.0075-0.0075) 2 0 0 0.0075(0.0075-0.0075) 4 0 0

3.8(2.5-5.1) 2 0 1 2.5(2.5-7.14) 4 0 1
235(25-445) 2 0 1 2150(25-7300) 4 0 3
0.1(0.1-0.1) 2 0 0 0.1(0.1-0.1) 4 0 0
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Table 4-4.7. Santa Clara River Dry & Wet Weather Exceedance Summary
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Group Parameter Units

Metals Dissolved Arsenic ug/L
Metals Dissolved Barium ug/L
Metals Dissolved Beryllium ug/L
Metals Dissolved Cadmium ug/L
Metals Dissolved Chromium ug/L
Metals Dissolved Chromium +6 ug/L
Metals Dissolved Copper ug/L
Metals Dissolved Iron ug/L
Metals Dissolved Lead ug/L
Metals Dissolved Mercury ug/L
Metals Dissolved Nickel ug/L
Metals Dissolved Selenium ug/L
Metals Dissolved Silver ug/L
Metals Dissolved Thallium ug/L
Metals Dissolved Zinc ug/L
Metals Aluminum ug/L
Metals Antimony ug/L
Metals Arsenic ug/L
Metals Barium ug/L
Metals Beryllium ug/L
Metals Cadmium ug/L
Metals Chromium ug/L
Metals Chromium +6 ug/L
Metals Copper ug/L
Metals Iron ug/L
Metals Lead ug/L
Metals Mercury ug/L
Metals Nickel ug/L
Metals Selenium ug/L
Metals Silver ug/L
Metals Thallium ug/L
Metals Zinc ug/L
Organophosphate Pesticides Atrazine ug/L
Organophosphate Pesticides Chlorpyrifos ug/L
Organophosphate Pesticides Cyanazine ug/L
Organophosphate Pesticides Diazinon ug/L
Organophosphate Pesticides Malathion ug/L
Organophosphate Pesticides Prometryn ug/L
Organophosphate Pesticides Simazine ug/L
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L
Semivolatile Organic Compounds (Acids) Phenol ug/L
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 Santa Clara River
S29

2010-11Dry 

 Santa Clara River
S29

2010-11Wet 

Table 4-4.7. Santa Clara River Dry & Wet Weather Exceedance Summary

340.2 0.1(0.1-0.1) 2 0 0 151.2-340.2 0.1(0.1-2.22) 4 0 1
27.95(0.5-55.4) 2 0 1 55.25(0.5-272) 4 0 2
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0

18.9 0.05(0.05-0.05) 2 0 0 6.3-18.9 0.05(0.05-0.05) 4 0 0
1638-1707.3 0.46(0.25-0.67) 2 0 1 138.6-1638 0.25(0.25-0.25) 4 0 0
371.7-390.6 0.125(0.125-0.125) 2 0 0 100.8-371.7 0.125(0.125-0.125) 4 0 0

44.1-50.4 2.745(0.25-5.24) 2 0 1 12.6-44.1 0.25(0.25-0.25) 4 0 0
325.5(25-626) 2 0 1 1076(25-4350) 4 0 3

264.6-283.5 0.1(0.1-0.1) 2 0 0 6.3-264.6 5.4(0.1-24) 4 0 2
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0

1449-1512 5.625(0.25-11) 2 0 1 113.4-1449 0.25(0.25-11.8) 4 0 1
1.635(0.25-3.02) 2 0 1 0.25(0.25-0.25) 4 0 0

31.5-37.8 0.05(0.05-0.05) 2 0 0 6.3-31.5 0.05(0.05-0.05) 4 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0

365.4-378 48.1(45.7-50.5) 2 0 2 119.7-365.4 53.25(0.5-173) 4 1 2
747.5(25-1470) 2 0 1 10872.5(234-62300) 4 0 4

0.3325(0.1-0.565) 2 0 1 0.1(0.1-0.1) 4 0 0
0.69(0.1-1.28) 2 0 1 1.855(0.1-4.49) 4 0 2

34.35(0.5-68.2) 2 0 1 104.25(0.5-670) 4 0 2
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-1.26) 4 0 1
1.49(0.25-2.73) 2 0 1 10.475(0.25-43.7) 4 0 2

0.125(0.125-0.125) 2 0 0 0.125(0.125-0.125) 4 0 0
3.69(0.25-7.13) 2 0 1 0.25(0.25-74.5) 4 0 1
1069(128-2010) 2 0 2 12595(335-68800) 4 0 4

0.1(0.1-0.1) 2 0 0 12.25(0.1-71.6) 4 0 2
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0

13.75(13.4-14.1) 2 0 2 20.9(0.25-35.1) 4 0 3
1.685(0.25-3.12) 2 0 1 5 0.25(0.25-0.25) 4 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 4 0 0
59.6(57.1-62.1) 2 0 2 106.35(55.7-298) 4 0 4

0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 4 0 0
0.01(0.01-0.01) 2 0 0 0.01(0.01-0.01) 4 0 0

0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 4 0 0
0.0015(0.0015-0.0015) 2 0 0 0.0015(0.0015-0.0015) 4 0 0

0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 4 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0

7.7-20.3 0.335(0.335-0.335) 2 0 0 3.9-15.5 0.335(0.335-0.335) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.015(0.015-0.015) 2 0 0 0.015(0.015-0.015) 5 0 0
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Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L
WQO=Water Quality Objective
Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)
High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 inch at the 
Ballona Creek  (S01), Los Angeles (S10), Coyote Creek (S13),  San Gabriel (S14), and Dominguez Channel (S28) 
MES.

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 Santa Clara River
S29

2010-11Dry 

 Santa Clara River
S29

2010-11Wet 

Table 4-4.7. Santa Clara River Dry & Wet Weather Exceedance Summary

0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0

1.25(1.25-1.25) 2 0 0 1.25(1.25-1.25) 5 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

1.67(1.67-1.67) 2 0 0 1.67(1.67-1.67) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0

0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 4 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 4 0 0

0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0

0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 4 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 4 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0
0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 4 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 4 0 0
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WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
Bacteria Fecal Coliform MPN/100mL 4000 2750(500-5000) 2 1 2 4000 165000(30000-500000) 6 4 6
Bacteria Fecal Enterococcus MPN/100mL 4900(800-9000) 2 0 2 300000(5000-16000000) 6 0 6
Bacteria Fecal Streptococcus MPN/100mL 4900(800-9000) 2 0 2 400000(5000-16000000) 6 0 6
Bacteria Total Coliform MPN/100mL 122500(5000-240000) 2 0 2 370000(90000-2400000) 6 0 6
Chlorinated Pesticides 4-4'-DDD ug/L 0.0055(0.0055-0.0055) 2 0 0 0.0055(0-0.0055) 5 0 0
Chlorinated Pesticides 4-4'-DDE ug/L 0.002(0.002-0.002) 2 0 0 0.002(0-0.002) 5 0 0
Chlorinated Pesticides 4-4'-DDT ug/L 1.1 0.005(0.005-0.005) 2 0 0 1.1 0.005(0.005-0.019) 5 0 1
Chlorinated Pesticides Aldrin ug/L 3 0.002(0.002-0.002) 2 0 0 3 0.002(0.002-0.002) 5 0 0
Chlorinated Pesticides Dieldrin ug/L 0.001(0.001-0.001) 2 0 0 0.001(0.001-0.001) 5 0 0
Chlorinated Pesticides Endosulfan I (alpha) ug/L 0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0
Chlorinated Pesticides Endosulfan II (beta) ug/L 0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 5 0 0
Chlorinated Pesticides Endosulfan sulfate ug/L 0.025(0.025-0.025) 2 0 0 0.025(0.025-0.025) 5 0 0
Chlorinated Pesticides Endrin ug/L 0.086 0.003(0.003-0.003) 2 0 0 0.086 0.003(0.003-0.003) 5 0 0
Chlorinated Pesticides Endrin aldehyde ug/L 0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0
Chlorinated Pesticides Heptachlor ug/L 0.52 0.0015(0.0015-0.0015) 2 0 0 0.52 0.0015(0.0015-0.0015) 5 0 0
Chlorinated Pesticides Heptachlor Epoxide ug/L 0.52 0.005(0.005-0.005) 2 0 0 0.52 0.005(0.005-0.005) 5 0 0
Chlorinated Pesticides Methoxychlor ug/L 0.25(0.25-0.25) 2 0 0 0.25(0.25-0.25) 5 0 0
Chlorinated Pesticides Toxaphene ug/L 0.73 0.12(0.12-0.12) 2 0 0 0.73 0.12(0.12-0.12) 5 0 0
Chlorinated Pesticides alpha-BHC ug/L 0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0
Chlorinated Pesticides alpha-chlordane ug/L 0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0
Chlorinated Pesticides beta-BHC ug/L 0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 5 0 0
Chlorinated Pesticides delta-BHC ug/L 0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 5 0 0
Chlorinated Pesticides gamma-BHC (lindane) ug/L 0.95 0.002(0.002-0.002) 2 0 0 0.95 0.002(0.002-0.002) 5 0 0
Chlorinated Pesticides gamma-chlordane ug/L 0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0
Conventionals Cyanide mg/L 0.022 0.00375(0.0025-0.005) 2 0 1 0.022 0.005501(0.0025-0.07) 6 1 4
Conventionals Dissolved Oxygen mg/L 5 13.2(11.6-14.8) 2 0 2 5 10.44(9.81-11.5) 6 0 6
Conventionals Oil and Grease mg/L 0.72(0.72-0.72) 2 0 0 0.72(0-6.45) 6 0 2
Conventionals pH pH units 6.5-8.5 8.59(8.59-8.59) 2 2 2 6.5-8.5 6.41(6.28-8.01) 5 3 5
General Alkalinity as CaCO3 mg/L 111.9(85.8-138) 2 0 2 55(25.3-127) 5 0 5
General Ammonia mg/L 2.3 0.387(0.242-0.532) 2 0 2 6.8-29 0.5(0.242-1.56) 5 0 5
General BioChemical Oxygen Demand- Five-Day mg/L 7.795(5.6-9.99) 2 0 2 17.7(8.99-28) 5 0 5
General Chemical Oxygen Demand mg/L 70.25(54.9-85.6) 2 0 2 65.8(5-93.3) 5 0 4
General Chloride mg/L 151(119-183) 2 0 2 23.3(13.9-84) 5 0 5
General Dissolved Phosphorus mg/L 0.0475(0.025-0.07) 2 0 1 0.2(0.11-0.769) 5 0 5
General Fluoride mg/L 0.9655(0.951-0.98) 2 0 2 0.306(0.162-2.28) 5 0 5
General Hardness as CaCO3 mg/L 215(150-280) 2 0 2 60(30-165) 5 0 5
General Kjeldahl-N mg/L 2.82(2.1-3.54) 2 0 2 2.18(0.88-15.2) 5 0 5
General Methyl Tertiary Butyl Ether (MTBE) ug/L 0.2(0.2-0.2) 2 0 0 0.2(0.2-1.002) 6 0 1
General Methylene Blue Active Substances (MBAS) mg/L 0(0-0) 2 0 0 0.5(0-0.63) 5 0 3
General NH3-N mg/L 0.32(0.2-0.44) 2 0 2 0.413(0.2-1.29) 5 0 5
General Nitrate (NO3) mg/L 45 0.05(0.05-0.05) 2 0 0 45 2.27(0.05-4.22) 5 0 4
General Nitrate-N mg/L 10 0.015(0.015-0.015) 2 0 0 10 0.513(0.015-0.952) 5 0 3
General Nitrite-N mg/L 1 0.01(0.005-0.015) 2 0 0 1 0.015(0.005-0.015) 5 0 0
General Phosphorus- Total (as P) mg/L 0.095(0.09-0.1) 2 0 2 0.24(0.144-0.84) 5 0 5
General Specific Conductance umhos/cm 910(670-1150) 2 0 2 198(113-628) 5 0 5
General Sulfate mg/L 116.8(81.6-152) 2 0 2 20(10.2-95.1) 5 0 5
General Total Dissolved Solids mg/L 568(412-724) 2 0 2 130(76-430) 5 0 5
General Total Organic Carbon mg/L 10.5(7.4-13.6) 2 0 2 23.8(19.5-45) 5 0 5
General Total Petroleum Hydrocarbons mg/L 0.75(0.75-0.75) 2 0 0 0.75(0-0.75) 6 0 0
General Total Suspended Solids mg/L 32(21-43) 2 0 2 69(45-330) 6 0 6
General Turbidity NTU 6.2(3.89-8.51) 2 0 2 13(3.33-32.4) 5 0 5
General Volatile Suspended Solids mg/L 23(13-33) 2 0 2 35(20-142) 5 0 5
Herbicides 2-4-5-TP-SILVEX ug/L 0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 5 0 0
Herbicides 2-4-D ug/L 0.0075(0.0075-0.0075) 2 0 0 0.0075(0.0075-0.0075) 5 0 0
Herbicides Glyphosate ug/L 2.5(2.5-2.5) 2 0 0 6.31(2.5-12) 5 0 4
Metals Dissolved Aluminum ug/L 69(25-113) 2 0 1 630(297-1090) 5 0 5
Metals Dissolved Antimony ug/L 0.925(0.1-1.75) 2 0 1 0.1(0.1-0.1) 5 0 0
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Metals Dissolved Arsenic ug/L 340.2 2.67(2.53-2.81) 2 0 2 151.2-340.2 2.03(0.1-3.04) 5 0 3
Metals Dissolved Barium ug/L 31.15(0.5-61.8) 2 0 1 0.5(0.5-100) 5 0 1
Metals Dissolved Beryllium ug/L 0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
Metals Dissolved Cadmium ug/L 6.3-12.6 0.05(0.05-0.05) 2 0 0 0-6.3 0.05(0.05-1.15) 5 0 1
Metals Dissolved Chromium ug/L 762.3-1272.6 0.64(0.25-1.03) 2 0 1 25.2-825.3 0.25(0.25-0.25) 5 0 0
Metals Dissolved Chromium +6 ug/L 144.9-277.2 0.125(0.125-0.125) 2 0 0 31.5-163.8 0.125(0.125-0.125) 5 0 0
Metals Dissolved Copper ug/L 18.9-37.8 7.375(0.25-14.5) 2 0 1 6.3-18.9 0.25(0.25-51.9) 5 1 1
Metals Dissolved Iron ug/L 166(141-191) 2 0 2 1200(655-1800) 5 0 5
Metals Dissolved Lead ug/L 100.8-195.3 0.705(0.1-1.31) 2 0 1 18.9-113.4 18(8.04-46.1) 5 3 5
Metals Dissolved Mercury ug/L 0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
Metals Dissolved Nickel ug/L 661.5-1121.4 2.44(0.25-4.63) 2 0 1 18.9-718.2 0.25(0.25-12.3) 5 0 1
Metals Dissolved Selenium ug/L 0.925(0.25-1.6) 2 0 1 0.25(0.25-0.25) 5 0 0
Metals Dissolved Silver ug/L 6.3-18.9 0.05(0.05-0.05) 2 0 0 0-6.3 0.05(0.05-0.05) 5 0 0
Metals Dissolved Thallium ug/L 0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
Metals Dissolved Zinc ug/L 163.8-283.5 44.85(36.9-52.8) 2 0 2 44.1-176.4 248(150-745) 5 5 5
Metals Aluminum ug/L 338.5(241-436) 2 0 2 1720(1240-4400) 5 0 5
Metals Antimony ug/L 1.09(0.1-2.08) 2 0 1 0.1(0.1-7.32) 5 0 2
Metals Arsenic ug/L 3.325(2.6-4.05) 2 0 2 2.45(0.1-3.48) 5 0 3
Metals Barium ug/L 38.2(0.5-75.9) 2 0 1 108(0.5-154) 5 0 3
Metals Beryllium ug/L 0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
Metals Cadmium ug/L 0.05(0.05-0.05) 2 0 0 0.05(0.05-1.6) 5 0 1
Metals Chromium ug/L 3.265(0.25-6.28) 2 0 1 0.25(0.25-15.7) 5 0 2
Metals Chromium +6 ug/L 0.125(0.125-0.125) 2 0 0 0.125(0.125-0.125) 5 0 0
Metals Copper ug/L 7.925(0.25-15.6) 2 0 1 55.4(0.25-121) 5 0 3
Metals Iron ug/L 514.5(369-660) 2 0 2 2970(2230-7180) 5 0 5
Metals Lead ug/L 0.925(0.1-1.75) 2 0 1 25.3(10.9-60.3) 5 0 5
Metals Mercury ug/L 0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
Metals Nickel ug/L 3.38(0.25-6.51) 2 0 1 11.9(0.25-21.7) 5 0 3
Metals Selenium ug/L 1.345(0.25-2.44) 2 0 1 5 0.25(0.25-0.25) 5 0 0
Metals Silver ug/L 0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
Metals Thallium ug/L 0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
Metals Zinc ug/L 51.85(41.3-62.4) 2 0 2 272(175-933) 5 0 5
Organophosphate Pesticides Atrazine ug/L 0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 5 0 0
Organophosphate Pesticides Chlorpyrifos ug/L 0.01(0.01-0.01) 2 0 0 0.01(0.01-0.01) 5 0 0
Organophosphate Pesticides Cyanazine ug/L 0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 5 0 0
Organophosphate Pesticides Diazinon ug/L 0.0015(0.0015-0.0015) 2 0 0 0.0015(0.0015-0.0015) 5 0 0
Organophosphate Pesticides Malathion ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 6 0 0
Organophosphate Pesticides Prometryn ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
Organophosphate Pesticides Simazine ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L 0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L 0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L 0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L 0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L 0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L 0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L 0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L 1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L 0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L 0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L 0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L 0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L 43.1 0.335(0.335-0.335) 2 0 0 3.7-24.1 0.335(0.335-0.335) 5 0 0
Semivolatile Organic Compounds (Acids) Phenol ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L 0.015(0.015-0.015) 2 0 0 0.015(0.015-0.1002) 6 0 1
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Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L 1.25(1.25-1.25) 2 0 0 1.25(1.25-2.502) 6 0 1
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L 1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L 0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L 1.67(1.67-1.67) 2 0 0 1.67(1.67-1.67) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L 1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L 0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L 0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L 0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L 0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L 0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L 0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L 0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L 0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L 0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L 0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L 1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L 1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
WQO=Water Quality Objective

High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 
inch at all of the tributary stations (all located in the Dominguez Channel drainage area).

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)
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Bacteria Fecal Coliform MPN/100mL
Bacteria Fecal Enterococcus MPN/100mL
Bacteria Fecal Streptococcus MPN/100mL
Bacteria Total Coliform MPN/100mL
Chlorinated Pesticides 4-4'-DDD ug/L
Chlorinated Pesticides 4-4'-DDE ug/L
Chlorinated Pesticides 4-4'-DDT ug/L
Chlorinated Pesticides Aldrin ug/L
Chlorinated Pesticides Dieldrin ug/L
Chlorinated Pesticides Endosulfan I (alpha) ug/L
Chlorinated Pesticides Endosulfan II (beta) ug/L
Chlorinated Pesticides Endosulfan sulfate ug/L
Chlorinated Pesticides Endrin ug/L
Chlorinated Pesticides Endrin aldehyde ug/L
Chlorinated Pesticides Heptachlor ug/L
Chlorinated Pesticides Heptachlor Epoxide ug/L
Chlorinated Pesticides Methoxychlor ug/L
Chlorinated Pesticides Toxaphene ug/L
Chlorinated Pesticides alpha-BHC ug/L
Chlorinated Pesticides alpha-chlordane ug/L
Chlorinated Pesticides beta-BHC ug/L
Chlorinated Pesticides delta-BHC ug/L
Chlorinated Pesticides gamma-BHC (lindane) ug/L
Chlorinated Pesticides gamma-chlordane ug/L
Conventionals Cyanide mg/L
Conventionals Dissolved Oxygen mg/L
Conventionals Oil and Grease mg/L
Conventionals pH pH units
General Alkalinity as CaCO3 mg/L
General Ammonia mg/L
General BioChemical Oxygen Demand- Five-Day mg/L
General Chemical Oxygen Demand mg/L
General Chloride mg/L
General Dissolved Phosphorus mg/L
General Fluoride mg/L
General Hardness as CaCO3 mg/L
General Kjeldahl-N mg/L
General Methyl Tertiary Butyl Ether (MTBE) ug/L
General Methylene Blue Active Substances (MBAS) mg/L
General NH3-N mg/L
General Nitrate (NO3) mg/L
General Nitrate-N mg/L
General Nitrite-N mg/L
General Phosphorus- Total (as P) mg/L
General Specific Conductance umhos/cm
General Sulfate mg/L
General Total Dissolved Solids mg/L
General Total Organic Carbon mg/L
General Total Petroleum Hydrocarbons mg/L
General Total Suspended Solids mg/L
General Turbidity NTU
General Volatile Suspended Solids mg/L
Herbicides 2-4-5-TP-SILVEX ug/L
Herbicides 2-4-D ug/L
Herbicides Glyphosate ug/L
Metals Dissolved Aluminum ug/L
Metals Dissolved Antimony ug/L

Group Parameter Units

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
4000 15650(1300-30000) 2 1 2 4000 90000(24000-500000) 6 4 6

26750(3500-50000) 2 0 2 26000(2800-240000) 6 0 6
26750(3500-50000) 2 0 2 36000(2800-300000) 6 0 6

200000(160000-240000) 2 0 2 200000(50000-500000) 6 0 6
0.0055(0.0055-0.0055) 2 0 0 0.0055(0.0055-0.0055) 5 0 0

0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 5 0 0
1.1 0.005(0.005-0.005) 2 0 0 1.1 0.005(0.005-0.005) 5 0 0
3 0.002(0.002-0.002) 2 0 0 3 0.002(0.002-0.002) 5 0 0

0.001(0.001-0.001) 2 0 0 0.001(0.001-0.001) 5 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0
0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 5 0 0
0.025(0.025-0.025) 2 0 0 0.025(0.025-0.025) 5 0 0

0.086 0.003(0.003-0.003) 2 0 0 0.086 0.003(0.003-0.003) 5 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0

0.52 0.0015(0.0015-0.0015) 2 0 0 0.52 0.0015(0.0015-0.0015) 5 0 0
0.52 0.005(0.005-0.005) 2 0 0 0.52 0.005(0.005-0.005) 5 0 0

0.25(0.25-0.25) 2 0 0 0.25(0.25-0.25) 5 0 0
0.73 0.12(0.12-0.12) 2 0 0 0.73 0.12(0.12-0.12) 5 0 0

0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 5 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 5 0 0

0.95 0.002(0.002-0.002) 2 0 0 0.95 0.002(0.002-0.002) 5 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0

0.022 0.00375(0.0025-0.005) 2 0 1 0.022 0.00525(0.0025-0.036) 6 1 3
5 13.95(9.7-18.2) 2 0 2 5 10.9(9.36-17.4) 6 0 6

0.72(0.72-0.72) 2 0 0 0.72(0-0.72) 6 0 0
6.5-8.5 8.255(8.05-8.46) 2 0 2 6.5-8.5 6.49(6.1-8.56) 5 4 5

307(289-325) 2 0 2 55(47.3-85.8) 5 0 5
2.3-6.8 0.7325(0.315-1.15) 2 0 2 2.3-29 0.581(0.303-0.98) 5 0 5

22.3(15.5-29.1) 2 0 2 13.2(7.39-17.9) 5 0 5
187.5(154-221) 2 0 2 60.9(33.7-106) 5 0 5

1835(1830-1840) 2 0 2 83.6(39.8-272) 5 0 5
0.16(0.06-0.26) 2 0 2 0.132(0.06-0.26) 5 0 5

0.682(0.614-0.75) 2 0 2 0.419(0.283-0.834) 5 0 5
1950(1930-1970) 2 0 2 130(60-330) 5 0 5
3.69(3.12-4.26) 2 0 2 3.18(0.98-10.7) 5 0 5

0.2(0.2-0.2) 2 0 0 0.2(0.2-0.2) 6 0 0
0(0-0) 2 0 0 0(0-0.58) 5 0 1

0.605(0.26-0.95) 2 0 2 0.48(0.25-0.81) 5 0 5
45 4.715(2.31-7.12) 2 0 2 45 4.23(1.42-4.91) 5 0 5
10 1.0655(0.521-1.61) 2 0 2 10 0.955(0.015-1.11) 5 0 4
1 0.01(0.005-0.015) 2 0 0 1 0.015(0.005-0.015) 5 0 0

0.205(0.07-0.34) 2 0 2 0.142(0.1-0.33) 5 0 5
12650(10500-14800) 2 0 2 741(318-1930) 5 0 5

4110(3960-4260) 2 0 2 163(66.5-534) 5 0 5
7925(7090-8760) 2 0 2 476(207-1330) 5 0 5
13.45(11.4-15.5) 2 0 2 29.6(12.4-82.5) 5 0 5
0.75(0.75-0.75) 2 0 0 0.75(0.75-0.75) 6 0 0

33.5(14-53) 2 0 2 53(30-551) 6 0 6
3.735(2.73-4.74) 2 0 2 8.8(1.68-21.6) 5 0 5

19.5(8-31) 2 0 2 21(5-198) 5 0 5
0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 5 0 0
0.0075(0.0075-0.0075) 2 0 0 0.0075(0.0075-0.0075) 5 0 0

2.5(2.5-2.5) 2 0 0 2.5(2.5-8.87) 5 0 2
43.1(25-61.2) 2 0 1 293(170-1820) 5 0 5

0.765(0.1-1.43) 2 0 1 0.1(0.1-0.1) 5 0 0
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Group Parameter Units

Metals Dissolved Arsenic ug/L
Metals Dissolved Barium ug/L
Metals Dissolved Beryllium ug/L
Metals Dissolved Cadmium ug/L
Metals Dissolved Chromium ug/L
Metals Dissolved Chromium +6 ug/L
Metals Dissolved Copper ug/L
Metals Dissolved Iron ug/L
Metals Dissolved Lead ug/L
Metals Dissolved Mercury ug/L
Metals Dissolved Nickel ug/L
Metals Dissolved Selenium ug/L
Metals Dissolved Silver ug/L
Metals Dissolved Thallium ug/L
Metals Dissolved Zinc ug/L
Metals Aluminum ug/L
Metals Antimony ug/L
Metals Arsenic ug/L
Metals Barium ug/L
Metals Beryllium ug/L
Metals Cadmium ug/L
Metals Chromium ug/L
Metals Chromium +6 ug/L
Metals Copper ug/L
Metals Iron ug/L
Metals Lead ug/L
Metals Mercury ug/L
Metals Nickel ug/L
Metals Selenium ug/L
Metals Silver ug/L
Metals Thallium ug/L
Metals Zinc ug/L
Organophosphate Pesticides Atrazine ug/L
Organophosphate Pesticides Chlorpyrifos ug/L
Organophosphate Pesticides Cyanazine ug/L
Organophosphate Pesticides Diazinon ug/L
Organophosphate Pesticides Malathion ug/L
Organophosphate Pesticides Prometryn ug/L
Organophosphate Pesticides Simazine ug/L
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L
Semivolatile Organic Compounds (Acids) Phenol ug/L
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
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340.2 6.295(5.47-7.12) 2 0 2 151.2-340.2 0.1(0.1-4.3) 5 0 2
25.1(0.5-49.7) 2 0 1 0.5(0.5-0.5) 5 0 0

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
18.9 0.05(0.05-0.05) 2 0 0 0-12.6 0.05(0.05-0.05) 5 0 0

1707.3 1.005(0.25-1.76) 2 0 1 119.7-1461.6 0.25(0.25-0.25) 5 0 0
390.6 0.125(0.125-0.125) 2 0 0 56.7-321.3 0.125(0.125-0.125) 5 0 0
50.4 25.725(0.25-51.2) 2 1 1 6.3-44.1 0.25(0.25-68.1) 5 1 1

174.5(153-196) 2 0 2 393(301-2650) 5 0 5
283.5 0.77(0.1-1.44) 2 0 1 6.3-233.1 0.1(0.1-34.2) 5 0 2

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
1512 4.175(0.25-8.1) 2 0 1 94.5-1285.2 0.25(0.25-11.6) 5 0 1

24.2(21-27.4) 2 0 2 0.25(0.25-10.4) 5 0 1
37.8 0.05(0.05-0.05) 2 0 0 0-25.2 0.05(0.05-0.05) 5 0 0

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
378 49.5(45.4-53.6) 2 0 2 75.6-321.3 105(76.4-870) 5 3 5

236(164-308) 2 0 2 955(565-7800) 5 0 5
0.95(0.1-1.8) 2 0 1 0.1(0.1-8.2) 5 0 1

6.58(5.57-7.59) 2 0 2 0.1(0.1-4.6) 5 0 2
31.55(0.5-62.6) 2 0 1 0.5(0.5-234) 5 0 1
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-1.39) 5 0 1

1.545(0.25-2.84) 2 0 1 0.25(0.25-20.7) 5 0 2
0.125(0.125-0.125) 2 0 0 0.125(0.125-0.125) 5 0 0

31.625(0.25-63) 2 0 1 0.25(0.25-180) 5 0 1
415.5(271-560) 2 0 2 1570(1080-12400) 5 0 5
1.005(0.1-1.91) 2 0 1 6.48(0.1-55.9) 5 0 3
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0

5.725(0.25-11.2) 2 0 1 0.25(0.25-25.8) 5 0 1
27.85(25-30.7) 2 0 2 5 0.25(0.25-11.5) 5 0 1
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
52(46.3-57.7) 2 0 2 130(83.6-1240) 5 0 5

0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 5 0 0
0.01(0.01-0.01) 2 0 0 0.01(0.01-0.01) 5 0 0

0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 5 0 0
0.0015(0.0015-0.0015) 2 0 0 0.0015(0.0015-0.0015) 5 0 0

0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 6 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0

25.1-37.8 0.335(0.335-0.335) 2 0 0 3.5-41.8 0.335(0.335-0.335) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.015(0.015-0.015) 2 0 0 0.015(0.015-0.015) 6 0 0
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Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L
WQO=Water Quality Objective

High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 
inch at all of the tributary stations (all located in the Dominguez Channel drainage area).

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
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0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0

1.25(1.25-1.25) 2 0 0 1.25(1.25-1.25) 6 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

1.67(1.67-1.67) 2 0 0 1.67(1.67-1.67) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0

0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0

0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0

0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0

RB-AR50377



Bacteria Fecal Coliform MPN/100mL
Bacteria Fecal Enterococcus MPN/100mL
Bacteria Fecal Streptococcus MPN/100mL
Bacteria Total Coliform MPN/100mL
Chlorinated Pesticides 4-4'-DDD ug/L
Chlorinated Pesticides 4-4'-DDE ug/L
Chlorinated Pesticides 4-4'-DDT ug/L
Chlorinated Pesticides Aldrin ug/L
Chlorinated Pesticides Dieldrin ug/L
Chlorinated Pesticides Endosulfan I (alpha) ug/L
Chlorinated Pesticides Endosulfan II (beta) ug/L
Chlorinated Pesticides Endosulfan sulfate ug/L
Chlorinated Pesticides Endrin ug/L
Chlorinated Pesticides Endrin aldehyde ug/L
Chlorinated Pesticides Heptachlor ug/L
Chlorinated Pesticides Heptachlor Epoxide ug/L
Chlorinated Pesticides Methoxychlor ug/L
Chlorinated Pesticides Toxaphene ug/L
Chlorinated Pesticides alpha-BHC ug/L
Chlorinated Pesticides alpha-chlordane ug/L
Chlorinated Pesticides beta-BHC ug/L
Chlorinated Pesticides delta-BHC ug/L
Chlorinated Pesticides gamma-BHC (lindane) ug/L
Chlorinated Pesticides gamma-chlordane ug/L
Conventionals Cyanide mg/L
Conventionals Dissolved Oxygen mg/L
Conventionals Oil and Grease mg/L
Conventionals pH pH units
General Alkalinity as CaCO3 mg/L
General Ammonia mg/L
General BioChemical Oxygen Demand- Five-Day mg/L
General Chemical Oxygen Demand mg/L
General Chloride mg/L
General Dissolved Phosphorus mg/L
General Fluoride mg/L
General Hardness as CaCO3 mg/L
General Kjeldahl-N mg/L
General Methyl Tertiary Butyl Ether (MTBE) ug/L
General Methylene Blue Active Substances (MBAS) mg/L
General NH3-N mg/L
General Nitrate (NO3) mg/L
General Nitrate-N mg/L
General Nitrite-N mg/L
General Phosphorus- Total (as P) mg/L
General Specific Conductance umhos/cm
General Sulfate mg/L
General Total Dissolved Solids mg/L
General Total Organic Carbon mg/L
General Total Petroleum Hydrocarbons mg/L
General Total Suspended Solids mg/L
General Turbidity NTU
General Volatile Suspended Solids mg/L
Herbicides 2-4-5-TP-SILVEX ug/L
Herbicides 2-4-D ug/L
Herbicides Glyphosate ug/L
Metals Dissolved Aluminum ug/L
Metals Dissolved Antimony ug/L

Group Parameter Units

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
4000 29500(9000-50000) 2 2 2 4000 70000(17000-16000000) 6 4 6

127000(14000-240000) 2 0 2 370000(28000-1100000) 6 0 6
127000(14000-240000) 2 0 2 370000(28000-1400000) 6 0 6

2620000(240000-5000000) 2 0 2 370000(24000-16000000) 6 0 6
0.0055(0.0055-0.0055) 2 0 0 0.0055(0.0055-0.0055) 5 0 0

0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 5 0 0
1.1 0.005(0.005-0.005) 2 0 0 1.1 0.005(0.005-0.005) 5 0 0
3 0.002(0.002-0.002) 2 0 0 3 0.002(0.002-0.002) 5 0 0

0.001(0.001-0.001) 2 0 0 0.001(0.001-0.001) 5 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0
0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 5 0 0
0.025(0.025-0.025) 2 0 0 0.025(0.025-0.025) 5 0 0

0.086 0.003(0.003-0.003) 2 0 0 0.086 0.003(0.003-0.003) 5 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0

0.52 0.0015(0.0015-0.0015) 2 0 0 0.52 0.0015(0.0015-0.0015) 5 0 0
0.52 0.005(0.005-0.005) 2 0 0 0.52 0.005(0.005-0.005) 5 0 0

0.25(0.25-0.25) 2 0 0 0.25(0.25-0.25) 5 0 0
0.73 0.12(0.12-0.12) 2 0 0 0.73 0.12(0.12-0.12) 5 0 0

0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 5 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 5 0 0

0.95 0.002(0.002-0.002) 2 0 0 0.95 0.002(0.002-0.002) 5 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0

0.022 0.00675(0.0025-0.011) 2 0 1 0.022 0.00375(0.0025-0.012) 6 0 3
5 12.45(10.3-14.6) 2 0 2 5 10.15(0.5-11.5) 6 1 5

0.72(0.72-0.72) 2 0 0 0(0-7.53) 6 0 1
6.5-8.5 8.565(8.22-8.91) 2 1 2 6.5-8.5 6.78(6.16-7.72) 5 2 5

223(220-226) 2 0 2 46.2(22-88) 5 0 5
0.91-3.9 0.69(0.46-0.92) 2 0 2 10.3-29 0.399(0.254-0.762) 5 0 5

24.47(9.44-39.5) 2 0 2 12(6.72-15.8) 5 0 5
66.5(58.8-74.2) 2 0 2 45.1(5-63.1) 5 0 3
93.45(77.9-109) 2 0 2 19.3(4.57-48.2) 5 0 5
0.52(0.24-0.8) 2 0 2 0.172(0.05-0.38) 5 0 5

0.749(0.566-0.932) 2 0 2 0.363(0.209-0.44) 5 0 5
267.5(245-290) 2 0 2 70(30-150) 5 0 5
3.3(1.82-4.78) 2 0 2 1.44(1.02-6.82) 5 0 5

0.2(0.2-0.2) 2 0 0 0.2(0.2-0.2) 6 0 0
0(0-0) 2 0 0 0(0-0.64) 5 0 1

0.57(0.38-0.76) 2 0 2 0.33(0.21-0.63) 5 0 5
45 6.275(0.05-12.5) 2 0 1 45 3.02(0.05-12.3) 5 0 4
10 1.4125(0.015-2.81) 2 0 1 10 0.681(0.015-2.78) 5 0 3
1 0.0233(0.015-0.0316) 2 0 1 1 0.015(0.005-0.015) 5 0 0

0.6(0.28-0.92) 2 0 2 0.3(0.09-0.694) 5 0 5
905.5(823-988) 2 0 2 256(102-446) 5 0 5
118(114-122) 2 0 2 19.9(10-66.8) 5 0 5
605(558-652) 2 0 2 170(68-294) 5 0 5
12.2(11-13.4) 2 0 2 25.8(14.5-41.5) 5 0 5

0.75(0.75-0.75) 2 0 0 0.75(0-9.69) 6 0 1
27(10-44) 2 0 2 123(19-373) 6 0 6

3.995(3.5-4.49) 2 0 2 13.3(1.89-21) 5 0 5
17(7-27) 2 0 2 66(2-97) 5 0 5

0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 5 0 0
0.0075(0.0075-0.0075) 2 0 0 0.0075(0.0075-0.0075) 5 0 0

4.91(2.5-7.32) 2 0 1 5.06(2.5-42.5) 5 0 3
73(25-121) 2 0 1 860(194-1390) 5 0 5

1.125(0.1-2.15) 2 0 1 0.1(0.1-0.1) 5 0 0
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Table 4-5.3. Project Nos. 5246 & 74 Dry & Wet Weather Exceedance Summary
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Group Parameter Units

Metals Dissolved Arsenic ug/L
Metals Dissolved Barium ug/L
Metals Dissolved Beryllium ug/L
Metals Dissolved Cadmium ug/L
Metals Dissolved Chromium ug/L
Metals Dissolved Chromium +6 ug/L
Metals Dissolved Copper ug/L
Metals Dissolved Iron ug/L
Metals Dissolved Lead ug/L
Metals Dissolved Mercury ug/L
Metals Dissolved Nickel ug/L
Metals Dissolved Selenium ug/L
Metals Dissolved Silver ug/L
Metals Dissolved Thallium ug/L
Metals Dissolved Zinc ug/L
Metals Aluminum ug/L
Metals Antimony ug/L
Metals Arsenic ug/L
Metals Barium ug/L
Metals Beryllium ug/L
Metals Cadmium ug/L
Metals Chromium ug/L
Metals Chromium +6 ug/L
Metals Copper ug/L
Metals Iron ug/L
Metals Lead ug/L
Metals Mercury ug/L
Metals Nickel ug/L
Metals Selenium ug/L
Metals Silver ug/L
Metals Thallium ug/L
Metals Zinc ug/L
Organophosphate Pesticides Atrazine ug/L
Organophosphate Pesticides Chlorpyrifos ug/L
Organophosphate Pesticides Cyanazine ug/L
Organophosphate Pesticides Diazinon ug/L
Organophosphate Pesticides Malathion ug/L
Organophosphate Pesticides Prometryn ug/L
Organophosphate Pesticides Simazine ug/L
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L
Semivolatile Organic Compounds (Acids) Phenol ug/L
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
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Table 4-5.3. Project Nos. 5246 & 74 Dry & Wet Weather Exceedance Summary

340.2 1.165(0.1-2.23) 2 0 1 151.2-340.2 0.1(0.1-2.42) 5 0 1
131.5(104-159) 2 0 2 0.5(0.5-200) 5 0 2
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0

12.6 0.18(0.05-0.31) 2 0 1 0-6.3 0.05(0.05-1.37) 5 0 1
1140.3-1310.4 1.075(0.25-1.9) 2 0 1 25.2-762.3 0.25(0.25-0.25) 5 0 0

239.4-283.5 0.125(0.125-0.125) 2 0 0 31.5-144.9 0.125(0.125-0.125) 5 0 0
31.5-37.8 9.325(0.25-18.4) 2 0 1 6.3-18.9 0.25(0.25-71.1) 5 1 1

168.5(25-312) 2 0 1 1110(394-1620) 5 0 5
170.1-201.6 2.36(0.1-4.62) 2 0 1 18.9-100.8 27.5(7.95-56.5) 5 1 5

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
1001.7-1152.9 7.975(0.25-15.7) 2 0 1 18.9-661.5 0.25(0.25-17.3) 5 0 1

0.25(0.25-0.25) 2 0 0 0.25(0.25-0.25) 5 0 0
18.9 0.05(0.05-0.05) 2 0 0 0-6.3 0.05(0.05-0.05) 5 0 0

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
252-289.8 97.2(86.4-108) 2 0 2 44.1-163.8 298(144-815) 5 5 5

326.35(73.7-579) 2 0 2 2350(695-6100) 5 0 5
1.345(0.1-2.59) 2 0 1 0.1(0.1-0.1) 5 0 0
2.71(2.19-3.23) 2 0 2 0.1(0.1-2.68) 5 0 2
149.5(123-176) 2 0 2 134(0.5-220) 5 0 4
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0

0.211(0.05-0.372) 2 0 1 0.05(0.05-1.8) 5 0 1
2.99(0.25-5.73) 2 0 1 12.7(0.25-28.2) 5 0 3

0.125(0.125-0.125) 2 0 0 0.125(0.125-0.125) 5 0 0
12.175(0.25-24.1) 2 0 1 61.6(0.25-136) 5 0 3

551(205-897) 2 0 2 3500(1320-9000) 5 0 5
6.19(5.58-6.8) 2 0 2 34.9(10.2-68.2) 5 0 5

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
9.625(0.25-19) 2 0 1 12.1(0.25-31.4) 5 0 4

0.715(0.25-1.18) 2 0 1 5 0.25(0.25-0.25) 5 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
107.5(101-114) 2 0 2 346(174-856) 5 0 5

0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 5 0 0
0.01(0.01-0.01) 2 0 0 0.01(0.01-0.01) 5 0 0

0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 5 0 0
0.0015(0.0015-0.0015) 2 0 0 0.0015(0.0015-0.0015) 5 0 0

0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 6 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0

29.7-59.5 0.335(0.335-0.335) 2 0 0 3.8-18.0 0.335(0.335-0.335) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.015(0.015-0.015) 2 0 0 0.015(0.015-0.24) 6 0 1

RB-AR50379



Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L
WQO=Water Quality Objective

High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 
inch at all of the tributary stations (all located in the Dominguez Channel drainage area).

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 Project Nos. 5246 & 74

TS21

2010-11Dry 

 Project Nos. 5246 & 74

TS21

2010-11Wet 

Table 4-5.3. Project Nos. 5246 & 74 Dry & Wet Weather Exceedance Summary

0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0

1.25(1.25-1.25) 2 0 0 1.25(1.25-1.25) 6 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

1.67(1.67-1.67) 2 0 0 1.67(1.67-1.67) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0

0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0

0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0

0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
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Bacteria Fecal Coliform MPN/100mL
Bacteria Fecal Enterococcus MPN/100mL
Bacteria Fecal Streptococcus MPN/100mL
Bacteria Total Coliform MPN/100mL
Chlorinated Pesticides 4-4'-DDD ug/L
Chlorinated Pesticides 4-4'-DDE ug/L
Chlorinated Pesticides 4-4'-DDT ug/L
Chlorinated Pesticides Aldrin ug/L
Chlorinated Pesticides Dieldrin ug/L
Chlorinated Pesticides Endosulfan I (alpha) ug/L
Chlorinated Pesticides Endosulfan II (beta) ug/L
Chlorinated Pesticides Endosulfan sulfate ug/L
Chlorinated Pesticides Endrin ug/L
Chlorinated Pesticides Endrin aldehyde ug/L
Chlorinated Pesticides Heptachlor ug/L
Chlorinated Pesticides Heptachlor Epoxide ug/L
Chlorinated Pesticides Methoxychlor ug/L
Chlorinated Pesticides Toxaphene ug/L
Chlorinated Pesticides alpha-BHC ug/L
Chlorinated Pesticides alpha-chlordane ug/L
Chlorinated Pesticides beta-BHC ug/L
Chlorinated Pesticides delta-BHC ug/L
Chlorinated Pesticides gamma-BHC (lindane) ug/L
Chlorinated Pesticides gamma-chlordane ug/L
Conventionals Cyanide mg/L
Conventionals Dissolved Oxygen mg/L
Conventionals Oil and Grease mg/L
Conventionals pH pH units
General Alkalinity as CaCO3 mg/L
General Ammonia mg/L
General BioChemical Oxygen Demand- Five-Day mg/L
General Chemical Oxygen Demand mg/L
General Chloride mg/L
General Dissolved Phosphorus mg/L
General Fluoride mg/L
General Hardness as CaCO3 mg/L
General Kjeldahl-N mg/L
General Methyl Tertiary Butyl Ether (MTBE) ug/L
General Methylene Blue Active Substances (MBAS) mg/L
General NH3-N mg/L
General Nitrate (NO3) mg/L
General Nitrate-N mg/L
General Nitrite-N mg/L
General Phosphorus- Total (as P) mg/L
General Specific Conductance umhos/cm
General Sulfate mg/L
General Total Dissolved Solids mg/L
General Total Organic Carbon mg/L
General Total Petroleum Hydrocarbons mg/L
General Total Suspended Solids mg/L
General Turbidity NTU
General Volatile Suspended Solids mg/L
Herbicides 2-4-5-TP-SILVEX ug/L
Herbicides 2-4-D ug/L
Herbicides Glyphosate ug/L
Metals Dissolved Aluminum ug/L
Metals Dissolved Antimony ug/L

Group Parameter Units

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
4000 1205(10-2400) 2 0 1 4000 70000(800-240000) 6 3 6

1815(130-3500) 2 0 2 200000(5000-500000) 6 0 6
1815(130-3500) 2 0 2 200000(5000-500000) 6 0 6

15400(800-30000) 2 0 2 160000(17000-900000) 6 0 6
0.0055(0.0055-0.0055) 2 0 0 0.0055(0.0055-0.0055) 5 0 0

0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 5 0 0
1.1 0.005(0.005-0.005) 2 0 0 1.1 0.005(0.005-0.005) 5 0 0
3 0.002(0.002-0.002) 2 0 0 3 0.002(0.002-0.002) 5 0 0

0.001(0.001-0.001) 2 0 0 0.001(0.001-0.001) 5 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0
0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 5 0 0
0.025(0.025-0.025) 2 0 0 0.025(0.025-0.025) 5 0 0

0.086 0.003(0.003-0.003) 2 0 0 0.086 0.003(0.003-0.003) 5 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0

0.52 0.0015(0.0015-0.0015) 2 0 0 0.52 0.0015(0.0015-0.0015) 5 0 0
0.52 0.005(0.005-0.005) 2 0 0 0.52 0.005(0.005-0.005) 5 0 0

0.25(0.25-0.25) 2 0 0 0.25(0.25-0.25) 5 0 0
0.73 0.12(0.12-0.12) 2 0 0 0.73 0.12(0.12-0.12) 5 0 0

0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 5 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 5 0 0

0.95 0.002(0.002-0.002) 2 0 0 0.95 0.002(0.002-0.002) 5 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0

0.022 0.00625(0.0025-0.01) 2 0 1 0.022 0.006(0.0025-0.012) 6 0 4
5 14.35(12.4-16.3) 2 0 2 5 10.105(9.2-11.4) 6 0 6

0.72(0.72-0.72) 2 0 0 0.36(0-0.72) 6 0 0
6.5-8.5 8.64(8.18-9.1) 2 1 2 6.5-8.5 6.47(6.38-8.41) 5 3 5

200.5(167-234) 2 0 2 88(22-96) 5 0 5
0.91-3.9 0.236(0.194-0.278) 2 0 2 2.3-29 0.325(0.206-0.411) 5 0 5

13.1(10.6-15.6) 2 0 2 8.94(5.96-13) 5 0 5
102.95(63.9-142) 2 0 2 57.1(5-120) 5 0 4
129.5(126-133) 2 0 2 25.5(5.85-29.9) 5 0 5

0.325(0.08-0.57) 2 0 2 0.219(0.143-0.35) 5 0 5
0.464(0.404-0.524) 2 0 2 0.484(0.203-0.542) 5 0 5

230(200-260) 2 0 2 95(30-105) 5 0 5
3.84(0.92-6.76) 2 0 2 0.94(0.72-1.36) 5 0 5

0.2(0.2-0.2) 2 0 0 0.2(0.2-0.2) 6 0 0
0(0-0) 2 0 0 0(0-0.66) 5 0 1

0.195(0.16-0.23) 2 0 2 0.269(0.17-0.34) 5 0 5
45 0.575(0.05-1.1) 2 0 1 45 2.63(0.05-2.96) 5 0 4
10 0.015(0.015-0.015) 2 0 0 10 0.593(0.015-0.669) 5 0 4
1 0.01(0.005-0.015) 2 0 0 1 0.015(0.005-0.015) 5 0 0

0.42(0.11-0.73) 2 0 2 0.243(0.153-0.41) 5 0 5
920(840-1000) 2 0 2 295(90-349) 5 0 5
91.2(86.3-96.1) 2 0 2 27.6(7.83-38) 5 0 5
620(562-678) 2 0 2 200(52-242) 5 0 5

19.45(16.8-22.1) 2 0 2 26.3(7.89-77) 5 0 5
0.75(0.75-0.75) 2 0 0 0.75(0-0.75) 6 0 0

16.5(4-29) 2 0 2 135(15-678) 6 0 6
5.355(2.42-8.29) 2 0 2 15.3(3.03-19.3) 5 0 5

13(3-23) 2 0 2 49(8-168) 5 0 5
0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 5 0 0
0.0075(0.0075-0.0075) 2 0 0 0.0075(0.0075-0.0075) 5 0 0

4.365(2.5-6.23) 2 0 1 5.69(2.5-18.8) 5 0 3
25(25-25) 2 0 0 630(164-1370) 5 0 5

0.905(0.1-1.71) 2 0 1 0.1(0.1-0.1) 5 0 0
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Group Parameter Units

Metals Dissolved Arsenic ug/L
Metals Dissolved Barium ug/L
Metals Dissolved Beryllium ug/L
Metals Dissolved Cadmium ug/L
Metals Dissolved Chromium ug/L
Metals Dissolved Chromium +6 ug/L
Metals Dissolved Copper ug/L
Metals Dissolved Iron ug/L
Metals Dissolved Lead ug/L
Metals Dissolved Mercury ug/L
Metals Dissolved Nickel ug/L
Metals Dissolved Selenium ug/L
Metals Dissolved Silver ug/L
Metals Dissolved Thallium ug/L
Metals Dissolved Zinc ug/L
Metals Aluminum ug/L
Metals Antimony ug/L
Metals Arsenic ug/L
Metals Barium ug/L
Metals Beryllium ug/L
Metals Cadmium ug/L
Metals Chromium ug/L
Metals Chromium +6 ug/L
Metals Copper ug/L
Metals Iron ug/L
Metals Lead ug/L
Metals Mercury ug/L
Metals Nickel ug/L
Metals Selenium ug/L
Metals Silver ug/L
Metals Thallium ug/L
Metals Zinc ug/L
Organophosphate Pesticides Atrazine ug/L
Organophosphate Pesticides Chlorpyrifos ug/L
Organophosphate Pesticides Cyanazine ug/L
Organophosphate Pesticides Diazinon ug/L
Organophosphate Pesticides Malathion ug/L
Organophosphate Pesticides Prometryn ug/L
Organophosphate Pesticides Simazine ug/L
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L
Semivolatile Organic Compounds (Acids) Phenol ug/L
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
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Table 4-5.4. Hollypark Drain Dry & Wet Weather Exceedance Summary

 PD 21 - Hollypark Drain

TS22

2010-11Dry 

340.2 1.19(0.1-2.28) 2 0 1 151.2-340.2 0.1(0.1-3.05) 5 0 1
40.55(0.5-80.6) 2 0 1 0.5(0.5-138) 5 0 1
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0

6.3-12.6 0.05(0.05-0.05) 2 0 0 0-6.3 0.05(0.05-1.3) 5 0 1
970.2-1197 0.65(0.25-1.05) 2 0 1 25.2-573.3 0.25(0.25-0.25) 5 0 0
195.3-258.3 0.125(0.125-0.125) 2 0 0 31.5-100.8 0.125(0.125-0.125) 5 0 0

25.2-31.5 6.825(0.25-13.4) 2 0 1 6.3-12.6 0.25(0.25-54.1) 5 1 1
114.5(25-204) 2 0 1 900(289-2080) 5 0 5

138.6-182.7 0.92(0.1-1.74) 2 0 1 18.9-69.3 11.8(0.1-47.6) 5 1 4
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0

844.2-1052.1 3.275(0.25-6.3) 2 0 1 18.9-485.1 0.25(0.25-12.2) 5 0 1
0.89(0.25-1.53) 2 0 1 0.25(0.25-0.25) 5 0 0

12.6-18.9 0.05(0.05-0.05) 2 0 0 0-6.3 0.05(0.05-0.05) 5 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0

207.9-264.6 62.35(54.5-70.2) 2 0 2 44.1-119.7 197(53.1-640) 5 4 5
165(141-189) 2 0 2 2130(489-13400) 5 0 5

1.085(0.1-2.07) 2 0 1 0.1(0.1-0.1) 5 0 0
1.69(0.1-3.28) 2 0 1 0.1(0.1-3.86) 5 0 2
47.1(0.5-93.7) 2 0 1 0.5(0.5-317) 5 0 1

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-2.12) 5 0 1

3.135(0.25-6.02) 2 0 1 10.5(0.25-21.5) 5 0 3
0.125(0.125-0.125) 2 0 0 0.125(0.125-0.125) 5 0 0

9.225(0.25-18.2) 2 0 1 50.8(0.25-171) 5 0 3
365.5(304-427) 2 0 2 3590(770-19000) 5 0 5
1.13(0.1-2.16) 2 0 1 19.3(0.1-77.2) 5 0 4

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
4.545(0.25-8.84) 2 0 1 0.25(0.25-29.8) 5 0 1
1.22(0.25-2.19) 2 0 1 5 0.25(0.25-0.25) 5 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
79.3(73.9-84.7) 2 0 2 270(56.7-936) 5 0 5

0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 5 0 0
0.01(0.01-0.01) 2 0 0 0.01(0.01-0.01) 5 0 0

0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 5 0 0
0.0015(0.0015-0.0015) 2 0 0 0.0015(0.0015-0.0015) 5 0 0

0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 6 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0

28.6-72.0 0.335(0.335-0.335) 2 0 0 3.6-36.0 0.335(0.335-0.335) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.015(0.015-0.015) 2 0 0 0.015(0.015-0.015) 6 0 0
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Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L
WQO=Water Quality Objective

High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 
inch at all of the tributary stations (all located in the Dominguez Channel drainage area).

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
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Table 4-5.4. Hollypark Drain Dry & Wet Weather Exceedance Summary

 PD 21 - Hollypark Drain
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0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0

1.25(1.25-1.25) 2 0 0 1.25(1.25-1.25) 6 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

1.67(1.67-1.67) 2 0 0 1.67(1.67-1.67) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0-0.835) 5 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0

0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0

0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0

0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
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Bacteria Fecal Coliform MPN/100mL
Bacteria Fecal Enterococcus MPN/100mL
Bacteria Fecal Streptococcus MPN/100mL
Bacteria Total Coliform MPN/100mL
Chlorinated Pesticides 4-4'-DDD ug/L
Chlorinated Pesticides 4-4'-DDE ug/L
Chlorinated Pesticides 4-4'-DDT ug/L
Chlorinated Pesticides Aldrin ug/L
Chlorinated Pesticides Dieldrin ug/L
Chlorinated Pesticides Endosulfan I (alpha) ug/L
Chlorinated Pesticides Endosulfan II (beta) ug/L
Chlorinated Pesticides Endosulfan sulfate ug/L
Chlorinated Pesticides Endrin ug/L
Chlorinated Pesticides Endrin aldehyde ug/L
Chlorinated Pesticides Heptachlor ug/L
Chlorinated Pesticides Heptachlor Epoxide ug/L
Chlorinated Pesticides Methoxychlor ug/L
Chlorinated Pesticides Toxaphene ug/L
Chlorinated Pesticides alpha-BHC ug/L
Chlorinated Pesticides alpha-chlordane ug/L
Chlorinated Pesticides beta-BHC ug/L
Chlorinated Pesticides delta-BHC ug/L
Chlorinated Pesticides gamma-BHC (lindane) ug/L
Chlorinated Pesticides gamma-chlordane ug/L
Conventionals Cyanide mg/L
Conventionals Dissolved Oxygen mg/L
Conventionals Oil and Grease mg/L
Conventionals pH pH units
General Alkalinity as CaCO3 mg/L
General Ammonia mg/L
General BioChemical Oxygen Demand- Five-Day mg/L
General Chemical Oxygen Demand mg/L
General Chloride mg/L
General Dissolved Phosphorus mg/L
General Fluoride mg/L
General Hardness as CaCO3 mg/L
General Kjeldahl-N mg/L
General Methyl Tertiary Butyl Ether (MTBE) ug/L
General Methylene Blue Active Substances (MBAS) mg/L
General NH3-N mg/L
General Nitrate (NO3) mg/L
General Nitrate-N mg/L
General Nitrite-N mg/L
General Phosphorus- Total (as P) mg/L
General Specific Conductance umhos/cm
General Sulfate mg/L
General Total Dissolved Solids mg/L
General Total Organic Carbon mg/L
General Total Petroleum Hydrocarbons mg/L
General Total Suspended Solids mg/L
General Turbidity NTU
General Volatile Suspended Solids mg/L
Herbicides 2-4-5-TP-SILVEX ug/L
Herbicides 2-4-D ug/L
Herbicides Glyphosate ug/L
Metals Dissolved Aluminum ug/L
Metals Dissolved Antimony ug/L

Group Parameter Units

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
4000 25005(10-50000) 2 1 1 4000 200000(2400-3000000) 6 3 6

4900(800-9000) 2 0 2 100000(3000-500000) 6 0 6
12400(800-24000) 2 0 2 165000(3000-500000) 6 0 6

251500(3000-500000) 2 0 2 200000(160000-3000000) 6 0 6
0.0055(0.0055-0.0055) 2 0 0 0.0055(0.0055-0.0055) 5 0 0

0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 5 0 0
1.1 0.005(0.005-0.005) 2 0 0 1.1 0.005(0.005-0.005) 5 0 0
3 0.002(0.002-0.002) 2 0 0 3 0.002(0.002-0.002) 5 0 0

0.001(0.001-0.001) 2 0 0 0.001(0.001-0.001) 5 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0
0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 5 0 0
0.025(0.025-0.025) 2 0 0 0.025(0.025-0.025) 5 0 0

0.086 0.003(0.003-0.003) 2 0 0 0.086 0.003(0.003-0.003) 5 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0

0.52 0.0015(0.0015-0.0015) 2 0 0 0.52 0.0015(0.0015-0.0015) 5 0 0
0.52 0.005(0.005-0.005) 2 0 0 0.52 0.005(0.005-0.005) 5 0 0

0.25(0.25-0.25) 2 0 0 0.25(0.25-0.25) 5 0 0
0.73 0.12(0.12-0.12) 2 0 0 0.73 0.12(0.12-0.12) 5 0 0

0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 5 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 5 0 0

0.95 0.002(0.002-0.002) 2 0 0 0.95 0.002(0.002-0.002) 5 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0

0.022 0.01075(0.0025-0.019) 2 0 1 0.022 0.005(0.0025-0.01) 6 0 4
5 16.8(16.8-16.8) 2 0 2 5 10.395(9.53-11.6) 6 0 6

0.36(0-0.72) 2 0 0 0(0-5.11) 6 0 1
6.5-8.5 9.255(8.99-9.52) 2 2 2 6.5-8.5 6.96(6.27-9.29) 5 2 5

133.5(88-179) 2 0 2 11(1-77) 5 0 4
0.91 0.895(0.46-1.33) 2 1 2 0.91-29 0.46(0.303-1.04) 5 0 5

5.215(0.5-9.93) 2 0 1 9.1(4.24-13.9) 5 0 5
75.1(70.1-80.1) 2 0 2 34.6(5-164) 5 0 3

120.25(94.5-146) 2 0 2 19.1(2.95-35.7) 5 0 5
0.335(0.19-0.48) 2 0 2 0.13(0.115-0.437) 5 0 5

0.9155(0.865-0.966) 2 0 2 0.316(0.192-0.398) 5 0 5
165(140-190) 2 0 2 60(20-85) 5 0 5
8.8(1.3-16.3) 2 0 2 2.1(1.02-3.44) 5 0 5
0.2(0.2-0.2) 2 0 0 0.2(0.2-1.002) 6 0 1

0(0-0) 2 0 0 0(0-0.88) 5 0 2
0.74(0.38-1.1) 2 0 2 0.38(0.25-0.86) 5 0 5

45 1.71(0.05-3.37) 2 0 1 45 2.55(0.05-6.34) 5 0 4
10 0.388(0.015-0.761) 2 0 1 10 0.576(0.015-1.43) 5 0 3
1 0.0455(0.015-0.076) 2 0 1 1 0.015(0.005-0.015) 5 0 0

0.405(0.22-0.59) 2 0 2 0.16(0.125-1.15) 5 0 5
764(612-916) 2 0 2 186(51-327) 5 0 5

64.65(58.7-70.6) 2 0 2 21.5(3.57-48.4) 5 0 5
493(396-590) 2 0 2 128(30-224) 5 0 5

16.85(16.1-17.6) 2 0 2 26.2(23.8-66.5) 5 0 5
0.75(0.75-0.75) 2 0 0 0.375(0-0.75) 6 0 0

86(58-114) 2 0 2 66(41-163) 6 0 6
5.82(3.93-7.71) 2 0 2 10.7(1.68-11.5) 5 0 5

41(19-63) 2 0 2 38(11-63) 5 0 5
0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 5 0 0
0.0075(0.0075-0.0075) 2 0 0 0.0075(0.0075-0.0075) 5 0 0

4.905(2.5-7.31) 2 0 1 2.5(2.5-13.7) 5 0 1
67(25-109) 2 0 1 335(115-605) 5 0 5

1.65(0.1-3.2) 2 0 1 0.1(0.1-7.76) 5 0 1
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Group Parameter Units

Metals Dissolved Arsenic ug/L
Metals Dissolved Barium ug/L
Metals Dissolved Beryllium ug/L
Metals Dissolved Cadmium ug/L
Metals Dissolved Chromium ug/L
Metals Dissolved Chromium +6 ug/L
Metals Dissolved Copper ug/L
Metals Dissolved Iron ug/L
Metals Dissolved Lead ug/L
Metals Dissolved Mercury ug/L
Metals Dissolved Nickel ug/L
Metals Dissolved Selenium ug/L
Metals Dissolved Silver ug/L
Metals Dissolved Thallium ug/L
Metals Dissolved Zinc ug/L
Metals Aluminum ug/L
Metals Antimony ug/L
Metals Arsenic ug/L
Metals Barium ug/L
Metals Beryllium ug/L
Metals Cadmium ug/L
Metals Chromium ug/L
Metals Chromium +6 ug/L
Metals Copper ug/L
Metals Iron ug/L
Metals Lead ug/L
Metals Mercury ug/L
Metals Nickel ug/L
Metals Selenium ug/L
Metals Silver ug/L
Metals Thallium ug/L
Metals Zinc ug/L
Organophosphate Pesticides Atrazine ug/L
Organophosphate Pesticides Chlorpyrifos ug/L
Organophosphate Pesticides Cyanazine ug/L
Organophosphate Pesticides Diazinon ug/L
Organophosphate Pesticides Malathion ug/L
Organophosphate Pesticides Prometryn ug/L
Organophosphate Pesticides Simazine ug/L
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L
Semivolatile Organic Compounds (Acids) Phenol ug/L
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
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340.2 1.12(0.1-2.14) 2 0 1 151.2-340.2 0.1(0.1-0.1) 5 0 0
30.45(0.5-60.4) 2 0 1 0.5(0.5-0.5) 5 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0

6.3 0.05(0.05-0.05) 2 0 0 0-6.3 0.05(0.05-0.05) 5 0 0
724.5-926.1 0.675(0.25-1.1) 2 0 1 18.9-478.8 0.25(0.25-0.25) 5 0 0
138.6-189 0.125(0.125-0.125) 2 0 0 18.9-81.9 0.125(0.125-0.125) 5 0 0
18.9-25.2 9.425(0.25-18.6) 2 0 1 0-12.6 0.25(0.25-76.9) 5 1 1

185.5(109-262) 2 0 2 552(318-700) 5 0 5
94.5-126 1.14(0.1-2.18) 2 0 1 12.6-56.7 17(6.16-43) 5 1 5

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
623.7-806.4 4.455(0.25-8.66) 2 0 1 12.6-409.5 0.25(0.25-11.4) 5 0 1

0.25(0.25-0.25) 2 0 0 0.25(0.25-0.25) 5 0 0
6.3-12.6 0.05(0.05-0.05) 2 0 0 0 0.05(0.05-0.05) 5 0 0

0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
157.5-201.6 112.3(51.6-173) 2 1 2 31.5-100.8 246(98.5-515) 5 5 5

268.5(196-341) 2 0 2 1210(468-2430) 5 0 5
1.98(0.1-3.86) 2 0 1 6.07(0.1-14.6) 5 0 3

2.225(2.16-2.29) 2 0 2 0.1(0.1-2.22) 5 0 1
39.05(0.5-77.6) 2 0 1 0.5(0.5-109) 5 0 1
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0

0.159(0.05-0.268) 2 0 1 0.05(0.05-1.44) 5 0 1
1.75(0.25-3.25) 2 0 1 10.7(0.25-18.5) 5 0 3

0.125(0.125-0.125) 2 0 0 0.125(0.125-0.125) 5 0 0
15.275(0.25-30.3) 2 0 1 0.25(0.25-132) 5 0 2

555.5(361-750) 2 0 2 2100(990-3750) 5 0 5
4.095(2.82-5.37) 2 0 2 22.1(8.17-58) 5 0 5
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0

5.975(0.25-11.7) 2 0 1 0.25(0.25-21.7) 5 0 1
0.765(0.25-1.28) 2 0 1 5 0.25(0.25-0.25) 5 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
117.9(57.8-178) 2 0 2 284(116-585) 5 0 5

0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 5 0 0
0.01(0.01-0.01) 2 0 0 0.01(0.01-0.01) 5 0 0

0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 5 0 0
0.0015(0.0015-0.0015) 2 0 0 0.0015(0.0015-0.0015) 5 0 0

0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 6 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0

64.5-109.8 0.335(0.335-0.335) 2 0 0 4.2-87.1 0.335(0.335-0.335) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.015(0.015-0.015) 2 0 0 0.015(0.015-.1002) 6 0 1
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Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L
WQO=Water Quality Objective

High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 
inch at all of the tributary stations (all located in the Dominguez Channel drainage area).

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
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0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0

1.25(1.25-1.25) 2 0 0 1.25(1.25-2.502) 6 0 1
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

1.67(1.67-1.67) 2 0 0 1.67(1.67-1.67) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0

0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0

0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0

0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
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Bacteria Fecal Coliform MPN/100mL
Bacteria Fecal Enterococcus MPN/100mL
Bacteria Fecal Streptococcus MPN/100mL
Bacteria Total Coliform MPN/100mL
Chlorinated Pesticides 4-4'-DDD ug/L
Chlorinated Pesticides 4-4'-DDE ug/L
Chlorinated Pesticides 4-4'-DDT ug/L
Chlorinated Pesticides Aldrin ug/L
Chlorinated Pesticides Dieldrin ug/L
Chlorinated Pesticides Endosulfan I (alpha) ug/L
Chlorinated Pesticides Endosulfan II (beta) ug/L
Chlorinated Pesticides Endosulfan sulfate ug/L
Chlorinated Pesticides Endrin ug/L
Chlorinated Pesticides Endrin aldehyde ug/L
Chlorinated Pesticides Heptachlor ug/L
Chlorinated Pesticides Heptachlor Epoxide ug/L
Chlorinated Pesticides Methoxychlor ug/L
Chlorinated Pesticides Toxaphene ug/L
Chlorinated Pesticides alpha-BHC ug/L
Chlorinated Pesticides alpha-chlordane ug/L
Chlorinated Pesticides beta-BHC ug/L
Chlorinated Pesticides delta-BHC ug/L
Chlorinated Pesticides gamma-BHC (lindane) ug/L
Chlorinated Pesticides gamma-chlordane ug/L
Conventionals Cyanide mg/L
Conventionals Dissolved Oxygen mg/L
Conventionals Oil and Grease mg/L
Conventionals pH pH units
General Alkalinity as CaCO3 mg/L
General Ammonia mg/L
General BioChemical Oxygen Demand- Five-Day mg/L
General Chemical Oxygen Demand mg/L
General Chloride mg/L
General Dissolved Phosphorus mg/L
General Fluoride mg/L
General Hardness as CaCO3 mg/L
General Kjeldahl-N mg/L
General Methyl Tertiary Butyl Ether (MTBE) ug/L
General Methylene Blue Active Substances (MBAS) mg/L
General NH3-N mg/L
General Nitrate (NO3) mg/L
General Nitrate-N mg/L
General Nitrite-N mg/L
General Phosphorus- Total (as P) mg/L
General Specific Conductance umhos/cm
General Sulfate mg/L
General Total Dissolved Solids mg/L
General Total Organic Carbon mg/L
General Total Petroleum Hydrocarbons mg/L
General Total Suspended Solids mg/L
General Turbidity NTU
General Volatile Suspended Solids mg/L
Herbicides 2-4-5-TP-SILVEX ug/L
Herbicides 2-4-D ug/L
Herbicides Glyphosate ug/L
Metals Dissolved Aluminum ug/L
Metals Dissolved Antimony ug/L

Group Parameter Units

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
4000 155(10-300) 2 0 1 4000 10000(1300-240000) 6 2 6

260(20-500) 2 0 2 16500(1300-50000) 6 0 6
260(20-500) 2 0 2 16500(1300-90000) 6 0 6

1510(20-3000) 2 0 2 18500(3000-300000) 6 0 6
0.0055(0.0055-0.0055) 2 0 0 0.0055(0.0055-0.0055) 5 0 0

0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 5 0 0
1.1 0.005(0.005-0.005) 2 0 0 1.1 0.005(0.005-0.005) 5 0 0
3 0.002(0.002-0.002) 2 0 0 3 0.002(0.002-0.002) 5 0 0

0.001(0.001-0.001) 2 0 0 0.001(0.001-0.001) 5 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0
0.002(0.002-0.002) 2 0 0 0.002(0.002-0.002) 5 0 0
0.025(0.025-0.025) 2 0 0 0.025(0.025-0.025) 5 0 0

0.086 0.003(0.003-0.003) 2 0 0 0.086 0.003(0.003-0.003) 5 0 0
0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0

0.52 0.0015(0.0015-0.0015) 2 0 0 0.52 0.0015(0.0015-0.0015) 5 0 0
0.52 0.005(0.005-0.005) 2 0 0 0.52 0.005(0.005-0.005) 5 0 0

0.25(0.25-0.25) 2 0 0 0.25(0.25-0.25) 5 0 0
0.73 0.12(0.12-0.12) 2 0 0 0.73 0.12(0.12-0.12) 5 0 0

0.005(0.005-0.005) 2 0 0 0.005(0.005-0.005) 5 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 5 0 0
0.0025(0.0025-0.0025) 2 0 0 0.0025(0.0025-0.0025) 5 0 0

0.95 0.002(0.002-0.002) 2 0 0 0.95 0.002(0.002-0.002) 5 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0

0.022 0.0025(0.0025-0.0025) 2 0 0 0.022 0.005501(0.0025-0.014) 6 0 4
5 8.695(8.46-8.93) 2 0 2 5 10.14(9.51-10.5) 6 0 6

0.72(0.72-0.72) 2 0 0 0(0-0) 6 0 0
6.5-8.5 8.63(8.33-8.93) 2 1 2 6.5-8.5 6.95(6.24-7.55) 5 1 5

107.5(105-110) 2 0 2 27.5(16.5-83) 5 0 5
0.91-3.9 0.43(0.182-0.678) 2 0 2 14.6-29 0.253(0.145-0.593) 5 0 5

3.555(0.5-6.61) 2 0 1 6.08(5-10.5) 5 0 5
18(5-31) 2 0 1 5(5-43.7) 5 0 2

48.6(43.1-54.1) 2 0 2 17.2(3.14-46.3) 5 0 5
0.0675(0.025-0.11) 2 0 1 0.16(0.09-0.24) 5 0 5

0.7655(0.724-0.807) 2 0 2 0.287(0.178-0.778) 5 0 5
142.5(140-145) 2 0 2 45(25-100) 5 0 5
3.08(1.9-4.26) 2 0 2 0.97(0.4-7.36) 5 0 5

0.2(0.2-0.2) 2 0 0 0.2(0.2-1.002) 6 0 1
0.0025(0-0.005) 2 0 0 0(0-0) 5 0 0
0.355(0.15-0.56) 2 0 2 0.209(0.12-0.49) 5 0 5

45 4.6(4.53-4.67) 2 0 2 45 3.81(1.52-7.6) 5 0 5
10 1.035(1.02-1.05) 2 0 2 10 0.86(0.015-1.71) 5 0 4
1 0.01(0.005-0.015) 2 0 0 1 0.015(0.005-0.015) 5 0 0

0.0875(0.025-0.15) 2 0 1 0.19(0.12-0.29) 5 0 5
456.5(441-472) 2 0 2 161(60-353) 5 0 5
45(43.4-46.6) 2 0 2 13.8(4.27-42.9) 5 0 5
283(282-284) 2 0 2 106(38-220) 5 0 5

1.505(1.26-1.75) 2 0 2 18.6(3-39.2) 5 0 5
0.75(0.75-0.75) 2 0 0 0(0-0.75) 6 0 0

115.5(5-226) 2 0 2 39.5(19-96) 6 0 6
1.005(0.28-1.73) 2 0 2 9.46(5.38-12.5) 5 0 5

52.5(4-101) 2 0 2 17(6-46) 5 0 5
0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 5 0 0
0.0075(0.0075-0.0075) 2 0 0 0.0075(0.0075-0.0075) 5 0 0

2.5(2.5-2.5) 2 0 0 11.2(2.5-48.8) 5 0 3
427.5(25-830) 2 0 1 210(159-391) 5 0 5

0.805(0.1-1.51) 2 0 1 0.1(0.1-0.1) 5 0 0
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Group Parameter Units

Metals Dissolved Arsenic ug/L
Metals Dissolved Barium ug/L
Metals Dissolved Beryllium ug/L
Metals Dissolved Cadmium ug/L
Metals Dissolved Chromium ug/L
Metals Dissolved Chromium +6 ug/L
Metals Dissolved Copper ug/L
Metals Dissolved Iron ug/L
Metals Dissolved Lead ug/L
Metals Dissolved Mercury ug/L
Metals Dissolved Nickel ug/L
Metals Dissolved Selenium ug/L
Metals Dissolved Silver ug/L
Metals Dissolved Thallium ug/L
Metals Dissolved Zinc ug/L
Metals Aluminum ug/L
Metals Antimony ug/L
Metals Arsenic ug/L
Metals Barium ug/L
Metals Beryllium ug/L
Metals Cadmium ug/L
Metals Chromium ug/L
Metals Chromium +6 ug/L
Metals Copper ug/L
Metals Iron ug/L
Metals Lead ug/L
Metals Mercury ug/L
Metals Nickel ug/L
Metals Selenium ug/L
Metals Silver ug/L
Metals Thallium ug/L
Metals Zinc ug/L
Organophosphate Pesticides Atrazine ug/L
Organophosphate Pesticides Chlorpyrifos ug/L
Organophosphate Pesticides Cyanazine ug/L
Organophosphate Pesticides Diazinon ug/L
Organophosphate Pesticides Malathion ug/L
Organophosphate Pesticides Prometryn ug/L
Organophosphate Pesticides Simazine ug/L
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L
Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L
Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L
Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L
Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L
Semivolatile Organic Compounds (Acids) Phenol ug/L
Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected
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Table 4-5.6. Dominguez Channel @ 116th St. LU (S23) Dry & Wet Weather Exceedance Summary

340.2 2.52(0.1-4.94) 2 0 1 151.2-340.2 0.1(0.1-0.1) 5 0 0
38.05(0.5-75.6) 2 0 1 0.5(0.5-0.5) 5 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0

6.3 0.93(0.05-1.81) 2 0 1 0-6.3 0.05(0.05-0.05) 5 0 0
724.5-743.4 3.28(0.25-6.31) 2 0 1 18.9-548.1 0.25(0.25-0.25) 5 0 0
138.6-144.9 0.125(0.125-0.125) 2 0 0 25.2-100.8 0.125(0.125-0.125) 5 0 0

18.9 100.625(0.25-201) 2 1 1 0-12.6 51(0.25-53.9) 5 3 3
947.5(25-1870) 2 0 1 256(207-592) 5 0 5

94.5 15.35(0.1-30.6) 2 0 1 12.6-63 0.1(0.1-11.8) 5 0 2
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0

623.7-642.6 6.175(0.25-12.1) 2 0 1 18.9-466.2 0.25(0.25-0.25) 5 0 0
0.25(0.25-0.25) 2 0 0 0.25(0.25-0.25) 5 0 0

6.3 0.05(0.05-0.05) 2 0 0 0-6.3 0.05(0.05-0.05) 5 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0

157.5 860.25(0.5-1720) 2 1 1 37.8-119.7 262(204-372) 5 5 5
1431.7(63.4-2800) 2 0 2 625(417-1230) 5 0 5

2.125(0.1-4.15) 2 0 1 0.1(0.1-6.21) 5 0 1
2.75(0.1-5.4) 2 0 1 0.1(0.1-2.44) 5 0 2

56.25(0.5-112) 2 0 1 0.5(0.5-0.5) 5 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
1.25(0.05-2.45) 2 0 1 0.05(0.05-0.05) 5 0 0

8.875(0.25-17.5) 2 0 1 0.25(0.25-11.2) 5 0 1
0.125(0.125-0.125) 2 0 0 0.125(0.125-0.125) 5 0 0
169.125(0.25-338) 2 0 1 71.8(0.25-76) 5 0 4
2687.5(25-5350) 2 0 1 850(642-2100) 5 0 5

23.2(0.1-46.3) 2 0 1 7.26(0.1-18.1) 5 0 4
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0

13.075(0.25-25.9) 2 0 1 0.25(0.25-0.25) 5 0 0
0.25(0.25-0.25) 2 0 0 5 0.25(0.25-0.25) 5 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0
0.05(0.05-0.05) 2 0 0 0.05(0.05-0.05) 5 0 0

1012.8(65.6-1960) 2 0 2 287(208-515) 5 0 5
0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 5 0 0

0.01(0.01-0.01) 2 0 0 0.01(0.01-0.01) 5 0 0
0.3335(0.3335-0.3335) 2 0 0 0.3335(0.3335-0.3335) 5 0 0
0.0015(0.0015-0.0015) 2 0 0 0.0015(0.0015-0.0015) 5 0 0

0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 6 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0
0.0325(0.0325-0.0325) 2 0 0 0.0325(0.0325-0.0325) 5 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0

33.2-60.7 0.335(0.335-0.335) 2 0 0 4.1-15.2 0.335(0.335-0.335) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.015(0.015-0.015) 2 0 0 0.015(0.015-.1002) 6 0 1
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Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L
Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L
Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L
Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L
WQO=Water Quality Objective

High Volume Suspension for REC1/REC 2 beneficial use was applied to storm events greater than 0.5 
inch at all of the tributary stations (all located in the Dominguez Channel drainage area).

Hardness based CTR calculations were based on a minimum of the sample hardness or  400 mg/L (as per the CTR)

WQO Median (range) #samples #exceed #detected WQO Median (range) #samples #exceed #detected

 Dominguez Channel @ 116th St. (LU S23)

TS24

2010-11Dry 

 Dominguez Channel @ 116th St. (LU S23)

TS24

2010-11Wet 

Table 4-5.6. Dominguez Channel @ 116th St. LU (S23) Dry & Wet Weather Exceedance Summary

0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0

1.25(1.25-1.25) 2 0 0 1.25(1.25-2.502) 6 0 1
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0

0.5(0.5-0.5) 2 0 0 0.5(0.5-0.5) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

1.67(1.67-1.67) 2 0 0 1.67(1.67-1.67) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0-0.835) 5 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0

0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0
0.335(0.335-0.335) 2 0 0 0.335(0.335-0.335) 5 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
0.0165(0.0165-0.0165) 2 0 0 0.0165(0.0165-0.0165) 5 0 0

0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.835(0.835-0.835) 2 0 0 0.835(0.835-0.835) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0

0.0335(0.0335-0.0335) 2 0 0 0.0335(0.0335-0.0335) 5 0 0
0.165(0.165-0.165) 2 0 0 0.165(0.165-0.165) 5 0 0

0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0
0.0085(0.0085-0.0085) 2 0 0 0.0085(0.0085-0.0085) 5 0 0

1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0
1.665(1.665-1.665) 2 0 0 1.665(1.665-1.665) 5 0 0

RB-AR50389



Event Code

2010-11 Event 02 (09/21/2010) 53 13 47 46 NS 80 8
2010-11 Event 13 (01/24/2011) 9 4 63 12 15 29 70

2010-11 Event 03 (10/05/2010) 12 4 2,280 716 NS 412 26
2010-11 Event 04 (10/30/2010) 291 37 413 417 122 100 1,600
2010-11 Event 06 (11/19/2010) 257 29 288 240 43 104 647
2010-11 Event 07 (12/05/2010) 161 105 143 125 47 179 NS
2010-11 Event 08 (12/17/2010) 151 102 243 85 61 89 32
2010-11 Event 09 (12/24/2010) NS NS 166 97 192 107 NS
2010-11 Event 11 (12/29/2010) 72 33 84 61 117 60 NS
2010-11 Event 12 (01/02/2011) 60 28 45 40 37 39 NS
2010-11 Event 14 (02/16/2011) 152 5 125 305 24 173 3,270
2010-11 Event 15 (02/18/2011) 117 358 294 160 NS 137 NS
2010-11 Event 16 (02/25/2011) 94 196 166 73 38 91 NS
2010-11 Event 19 (03/18/2011) 211 148 1,020 150 34 139 NS
2010-11 Event 20 (03/23/2011) 63 44 114 66 31 51 NS
2010-11 Event 24 (05/17/2011) 115 16 103 233 37 121 NS

Table 4-6: Total Suspended Solids Concentration at Mass Emissions Stations (mg/L)

WET WEATHER

DRY WEATHER

Dominguez Channel 
@ Artesia Blvd.

S28

Santa Clara River
S29

Coyote Creek @ 
Spring St.

S13

Ballona Creek @ 
Sawtelle Blvd.

S01

Malibu Creek @ 
Piuma Rd.

S02

Los Angeles River @ 
Wardlow

S10

San Gabriel River @ 
SGR Parkway

S14

RB-AR50390



Table 4-7: Total Suspended Solids Correlation Results
Station and Season
Sample Size or Correlation Coefficient N CORR N CORR N CORR
Alkalinity as_CaCO3 4 -0.200 4 -0.800 4 0.800
Aluminum 4 0.800 4 1.000 4 0.800
Ammonia 4 1.000 4 -0.200 4 0.400
Arsenic 4 0.316 4 -0.632 4 0.949
BioChemical Oxygen Demand (Five-day) 4 0.600 4 -1.000 4 0.400
Chemical Oxygen Demand 4 -1.000 4 -0.600 4 0.400
Chloride 4 -0.400 4 -1.000 4 0.400
Copper 4 0.632 0 NA 4 0.949
Cyanide 5 -0.500 0 NA 5 0.900
Dissolved Aluminum 4 0.800 4 1.000 4 0.400
Dissolved Iron 4 0.800 4 1.000 4 1.000
Dissolved Lead 4 0.800 0 NA 4 0.800
Dissolved Oxygen 5 0.300 5 -0.400 5 0.100
Dissolved Phosphorus 4 0.800 4 0.200 4 0.800
Dissolved Zinc 4 0.800 4 0.949 4 0.800
Fecal Coliform 5 -0.500 5 0.100 5 0.821
Fecal Enterococcus 5 -0.400 5 -0.205 5 0.100
Fecal Streptococcus 5 -0.700 5 -0.205 5 0.100
Fluoride 4 -0.200 4 -0.400 4 0.400
Hardness as CaCO3 4 -0.400 4 -0.800 4 0.800
Iron 4 0.800 4 1.000 4 1.000
Kjeldahl Nitrogen 4 0.800 4 -0.600 4 -0.400
Lead 4 0.800 0 NA 4 0.800
NH3 as N 4 1.000 4 -0.200 4 0.400
Nitrate (NO3) 4 -0.200 4 0.200 4 0.600
Nitrate as N 4 -0.200 4 0.200 4 0.600
Phosphorus, Total as P 4 0.400 4 0.200 4 0.800
Specific Conductance 4 -0.400 4 -0.800 4 0.800
Sulfate 4 -0.400 4 -0.800 4 0.400
Total Coliform 5 -0.500 5 0.000 5 0.474
Total Dissolved Solids 4 -0.400 4 -0.800 4 0.800
Total Organic Carbon 4 0.800 4 -0.400 4 0.200
Turbidity 4 0.200 4 0.200 4 0.000
Volatile Suspended Solids 4 1.000 4 0.949 4 0.400
Zinc 4 1.000 4 1.000 4 0.800
pH 4 -0.200 4 -0.400 4 0.800
Dissolved Selenium 0 NA 4 -0.632 0 NA
Nickel 0 NA 4 -0.400 4 1.000
Selenium 0 NA 4 -0.800 0 NA
Barium 0 NA 0 NA 4 0.949
Chromium 0 NA 0 NA 4 1.000
Dissolved_Arsenic 0 NA 0 NA 4 0.949
Glyphosate 0 NA 0 NA 4 -0.316
Methylene Blue Active Substances 0 NA 0 NA 4 0.316
Nitrite as N 0 NA 0 NA 4 0.400
Antimony 0 NA 0 NA 0 NA
Dissolved Copper 0 NA 0 NA 0 NA
Dissolved Barium 0 NA 0 NA 0 NA
NA= Not included in the Analysis
Significantly correlated with alpha=0.1 (two sided)
Likely correlated (sample size too small to determine for 
sure)

S01-Wet S02-Wet S10-Wet

RB-AR50391



Table 4-7: Total Suspended Solids Correlation Results
Station and Season
Sample Size or Correlation Coefficient
Alkalinity as_CaCO3

Aluminum
Ammonia
Arsenic
BioChemical Oxygen Demand (Five-day)
Chemical Oxygen Demand
Chloride
Copper
Cyanide
Dissolved Aluminum
Dissolved Iron
Dissolved Lead
Dissolved Oxygen
Dissolved Phosphorus
Dissolved Zinc
Fecal Coliform
Fecal Enterococcus
Fecal Streptococcus
Fluoride
Hardness as CaCO3

Iron
Kjeldahl Nitrogen
Lead
NH3 as N
Nitrate (NO3)
Nitrate as N
Phosphorus, Total as P 
Specific Conductance
Sulfate
Total Coliform
Total Dissolved Solids
Total Organic Carbon
Turbidity
Volatile Suspended Solids
Zinc
pH
Dissolved Selenium
Nickel
Selenium
Barium
Chromium
Dissolved_Arsenic
Glyphosate
Methylene Blue Active Substances
Nitrite as N
Antimony
Dissolved Copper
Dissolved Barium
NA= Not included in the Analysis
Significantly correlated with alpha=0.1 (two sided)
Likely correlated (sample size too small to determine for 
sure)

N CORR N CORR N CORR
4 0.800 3 -0.500 4 0.800
4 0.400 3 1.000 4 0.800
4 0.400 3 -1.000 4 -0.200
4 0.800 0 NA 4 0.949
4 1.000 3 -1.000 4 0.800
4 1.000 3 -0.500 4 0.800
4 0.800 3 -0.500 4 0.800
0 NA 0 NA 4 0.949
0 NA 0 NA 5 0.872
4 0.800 3 1.000 4 0.800
4 0.800 3 1.000 4 0.800
4 1.000 0 NA 4 0.800
5 -0.718 4 -0.800 5 -0.100
4 -0.105 3 -0.500 4 0.800
4 1.000 3 0.500 4 0.800
5 0.616 4 0.800 5 0.100
5 0.462 4 0.738 5 -0.300
5 0.600 4 0.738 5 -0.300
4 -0.200 3 -0.500 4 0.800
4 0.800 3 -0.500 4 0.400
4 0.800 3 1.000 4 0.800
4 0.400 3 -0.500 4 0.800
4 1.000 3 1.000 4 0.800
4 0.400 3 -1.000 4 -0.200
4 0.800 3 -0.500 4 0.800
4 0.800 3 -0.500 4 0.800
4 0.400 3 0.500 4 0.800
4 0.800 3 -0.500 4 0.800
4 0.400 3 -0.500 4 0.800
5 0.300 4 0.800 5 0.100
4 0.800 3 -0.500 4 0.800
4 0.400 3 0.500 4 -0.200
4 0.400 3 0.500 4 0.400
4 1.000 3 -1.000 4 1.000
4 1.000 3 -0.500 4 0.800
4 0.400 3 -0.500 4 0.000
0 NA 0 NA 0 NA
4 0.949 0 NA 4 0.949
0 NA 0 NA 0 NA
4 0.949 0 NA 0 NA
4 0.800 0 NA 4 0.600
4 1.000 0 NA 4 0.894
4 0.800 0 NA 4 0.105
4 0.949 0 NA 0 NA
4 0.949 0 NA 0 NA
0 NA 0 NA 4 0.949
0 NA 0 NA 4 0.949
0 NA 0 NA 0 NA

S28-WetS13-Wet S14-Wet

RB-AR50392



Table 4-7: Total Suspended Solids Correlation Results
Station and Season
Sample Size or Correlation Coefficient
Alkalinity as_CaCO3

Aluminum
Ammonia
Arsenic
BioChemical Oxygen Demand (Five-day)
Chemical Oxygen Demand
Chloride
Copper
Cyanide
Dissolved Aluminum
Dissolved Iron
Dissolved Lead
Dissolved Oxygen
Dissolved Phosphorus
Dissolved Zinc
Fecal Coliform
Fecal Enterococcus
Fecal Streptococcus
Fluoride
Hardness as CaCO3

Iron
Kjeldahl Nitrogen
Lead
NH3 as N
Nitrate (NO3)
Nitrate as N
Phosphorus, Total as P 
Specific Conductance
Sulfate
Total Coliform
Total Dissolved Solids
Total Organic Carbon
Turbidity
Volatile Suspended Solids
Zinc
pH
Dissolved Selenium
Nickel
Selenium
Barium
Chromium
Dissolved_Arsenic
Glyphosate
Methylene Blue Active Substances
Nitrite as N
Antimony
Dissolved Copper
Dissolved Barium
NA= Not included in the Analysis
Significantly correlated with alpha=0.1 (two sided)
Likely correlated (sample size too small to determine for 
sure)

N CORR N CORR N CORR
4 -1.000 5 0.600 5 -0.500
4 1.000 5 0.300 5 0.800
4 0.800 5 0.800 5 1.000
4 0.738 5 0.667 0 NA
4 0.600 5 0.600 5 0.700
4 -0.800 5 0.900 5 -0.100
4 -1.000 5 0.600 5 -0.500
0 NA 5 0.359 0 NA
0 NA 6 0.174 6 -0.647
4 1.000 5 0.300 5 0.900
4 1.000 5 0.700 5 1.000
4 0.949 5 0.100 0 NA
5 -0.500 6 0.371 6 0.132
4 0.600 5 0.600 5 -0.100
4 0.949 5 0.300 5 1.000
5 -0.200 6 0.441 6 -0.721
5 -0.205 6 0.696 6 0.377
5 -0.205 6 0.812 6 0.232
4 -1.000 5 0.600 5 -0.300
4 -1.000 5 0.600 5 -0.500
4 1.000 5 0.400 5 0.800
4 0.600 5 0.600 5 0.700
4 0.949 5 0.100 5 0.872
4 0.800 5 0.800 5 1.000
4 -0.800 5 0.300 5 0.400
4 -0.800 5 0.462 5 0.400
4 0.800 5 0.800 5 0.000
4 -1.000 5 0.700 5 -0.500
4 -1.000 5 0.700 5 -0.500
5 -0.051 6 0.145 6 -0.343
4 -1.000 5 0.700 5 -0.500
4 0.600 5 -0.300 5 -0.200
4 0.800 5 0.600 5 0.400
4 0.800 5 0.700 5 0.900
4 1.000 5 0.300 5 1.000
4 -1.000 5 0.200 5 -0.100
0 NA 0 NA 0 NA
4 0.800 5 0.667 0 NA
0 NA 0 NA 0 NA
4 0.949 5 0.359 0 NA
4 0.949 0 NA 0 NA
0 NA 5 0.667 0 NA
0 NA 5 0.900 0 NA
0 NA 5 0.872 0 NA
0 NA 0 NA 0 NA
0 NA 0 NA 0 NA
0 NA 0 NA 0 NA
4 0.949 0 NA 0 NA

S29-Wet TS19-Wet TS20-Wet

RB-AR50393



Table 4-7: Total Suspended Solids Correlation Results
Station and Season
Sample Size or Correlation Coefficient
Alkalinity as_CaCO3

Aluminum
Ammonia
Arsenic
BioChemical Oxygen Demand (Five-day)
Chemical Oxygen Demand
Chloride
Copper
Cyanide
Dissolved Aluminum
Dissolved Iron
Dissolved Lead
Dissolved Oxygen
Dissolved Phosphorus
Dissolved Zinc
Fecal Coliform
Fecal Enterococcus
Fecal Streptococcus
Fluoride
Hardness as CaCO3

Iron
Kjeldahl Nitrogen
Lead
NH3 as N
Nitrate (NO3)
Nitrate as N
Phosphorus, Total as P 
Specific Conductance
Sulfate
Total Coliform
Total Dissolved Solids
Total Organic Carbon
Turbidity
Volatile Suspended Solids
Zinc
pH
Dissolved Selenium
Nickel
Selenium
Barium
Chromium
Dissolved_Arsenic
Glyphosate
Methylene Blue Active Substances
Nitrite as N
Antimony
Dissolved Copper
Dissolved Barium
NA= Not included in the Analysis
Significantly correlated with alpha=0.1 (two sided)
Likely correlated (sample size too small to determine for 
sure)

N CORR N CORR N CORR
5 0.800 5 0.300 5 -0.359
5 0.800 5 1.000 5 0.900
5 0.205 5 -0.100 5 0.600
0 NA 0 NA 0 NA
5 0.600 5 0.564 5 0.900
5 0.821 5 0.100 5 0.564
5 0.500 5 -0.300 5 0.000
5 0.872 5 0.975 0 NA
6 0.759 6 0.530 6 0.000
5 0.900 5 1.000 5 1.000
5 0.800 5 1.000 5 1.000
5 0.800 5 1.000 5 1.000
6 0.257 6 0.314 6 -0.543
5 0.700 5 0.000 5 0.500
5 0.900 5 1.000 5 1.000
6 -0.200 6 -0.029 6 -0.319
6 0.000 6 0.618 6 -0.543
6 0.000 6 0.618 6 -0.145
5 0.300 5 0.300 5 0.100
5 0.800 5 -0.300 5 0.359
5 0.800 5 1.000 5 0.900
5 0.400 5 0.100 5 0.800
5 0.800 5 1.000 5 0.900
5 0.205 5 -0.100 5 0.600
5 0.800 5 0.700 5 1.000
5 0.718 5 0.700 5 0.975
5 0.500 5 0.000 5 0.500
5 0.800 5 -0.300 5 0.000
5 0.800 5 0.100 5 0.400
6 -0.429 6 -0.203 6 -0.091
5 0.800 5 -0.410 5 0.000
5 -0.600 5 -0.300 5 -0.200
5 -0.100 5 0.700 5 0.100
5 0.900 5 1.000 5 0.800
5 0.800 5 1.000 5 1.000
5 -0.500 5 -0.300 5 -0.300
0 NA 0 NA 0 NA
5 1.000 0 NA 0 NA
0 NA 0 NA 0 NA
5 0.400 0 NA 0 NA
5 0.872 5 0.975 5 0.975
0 NA 0 NA 0 NA
5 0.872 5 0.205 0 NA
0 NA 0 NA 0 NA
0 NA 0 NA 0 NA
0 NA 0 NA 5 0.975
0 NA 0 NA 0 NA
0 NA 0 NA 0 NA

TS21-Wet TS22-Wet TS23-Wet

RB-AR50394



Table 4-7: Total Suspended Solids Correlation Results
Station and Season
Sample Size or Correlation Coefficient
Alkalinity as_CaCO3

Aluminum
Ammonia
Arsenic
BioChemical Oxygen Demand (Five-day)
Chemical Oxygen Demand
Chloride
Copper
Cyanide
Dissolved Aluminum
Dissolved Iron
Dissolved Lead
Dissolved Oxygen
Dissolved Phosphorus
Dissolved Zinc
Fecal Coliform
Fecal Enterococcus
Fecal Streptococcus
Fluoride
Hardness as CaCO3

Iron
Kjeldahl Nitrogen
Lead
NH3 as N
Nitrate (NO3)
Nitrate as N
Phosphorus, Total as P 
Specific Conductance
Sulfate
Total Coliform
Total Dissolved Solids
Total Organic Carbon
Turbidity
Volatile Suspended Solids
Zinc
pH
Dissolved Selenium
Nickel
Selenium
Barium
Chromium
Dissolved_Arsenic
Glyphosate
Methylene Blue Active Substances
Nitrite as N
Antimony
Dissolved Copper
Dissolved Barium
NA= Not included in the Analysis
Significantly correlated with alpha=0.1 (two sided)
Likely correlated (sample size too small to determine for 
sure)

N CORR
5 0.103
5 0.700
5 -0.205
0 NA
5 0.800
0 NA
5 -0.300
5 0.800
6 -0.928
5 0.700
5 1.000
0 NA
6 0.812
5 -0.200
5 0.800
6 0.086
6 0.200
6 0.200
5 -0.600
5 -0.154
5 1.000
5 -0.100
5 0.900
5 -0.205
5 -0.300
5 -0.300
5 -0.200
5 0.000
5 -0.300
6 -0.145
5 -0.300
5 -0.300
5 -0.103
5 0.700
5 0.800
5 -0.100
0 NA
0 NA
0 NA
0 NA
0 NA
0 NA
5 0.667
0 NA
0 NA
0 NA
5 0.000
0 NA

TS24-Wet

RB-AR50395



2010-11Event03 34,870             1,519               15,505,753      1,250,222        NS 556,775           347                  
2010-11Event04 614,627           3,425               3,433,933        1,079,985        11,367             55,652             40,753             
2010-11Event06 656,540           11,411             4,421,799        1,196,715        46,737             25,324             12,437             
2010-11Event07 359,969           19,807             1,250,090        385,848           68,922             73,953             NS
2010-11Event08 9,995,046        2,898,036        74,197,785      6,772,547        405,474           1,479,584        443                  
2010-11Event09 NS NS 5,056,204        401,926           325,678           121,932           NS
2010-11Event11 406,162           44,260             1,648,157        474,160           139,270           NS NS
2010-11Event12 231,864           34,981             577,142           176,605           14,823             37,536             NS
2010-11Event14 830,865           1,418               1,182,216        451,183           20,051             39,620             171,904           
2010-11Event15 1,148,081        2,028,141        1,237,297        950,852           NS 184,583           NS
2010-11Event16 748,444 1,067,274 4,939,051 599,420 58,898 118,887 NS
2010-11Event19 2,653,856 73,354 2,086,366 2,157,905 151,061 808,761 NS
2010-11Event20 479,806 2,479,221 3,881,792 515,041 86,686 84,248 NS
2010-11Event24 237,150 6,235 508,524 633,068 45,933 NS NS
NS=not sampled

Table 4-8.  Wet Weather Total Suspended Solids Loads at Mass Emissions Stations (pounds)

Dominguez 
Channel @ 

Artesia
S28

Santa Clara 
River
S29

WET WEATHER
Event Code

Ballona Creek 
@ Sawtelle

S01

Malibu Creek 
@ Piuma

S02

Los Angeles 
River @ 
Wardlow

S10

Coyote Creek 
@ Spring

S13

San Gabriel 
River @ SGR 

Parkway
S14

RB-AR50396



Table 4-9 Estimated Loads

Group Parameter Units

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event2

9/21/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event3

10/5/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event4

10/30/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event6

11/19/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event8

12/17/2010 

Bacteria Fecal Coliform MPN 1.74E+12 1.19E+16 1.53E+15 5.79E+15 6.61E+16
Bacteria Fecal Enterococcus MPN 2.1765E+11 1.19E+16 2.87E+14 1.62E+16 1.50E+17
Bacteria Fecal Streptococcus MPN 2.1765E+11 4.61E+16 2.87E+14 2.55E+16 1.50E+17
Bacteria Total Coliform MPN 1.74E+14 6.59E+16 2.30E+15 1.85E+16 2.70E+17
Chlorinated Pesticides 4-4'-DDD pound NS 0.016 NS 0.014 0.364
Chlorinated Pesticides 4-4'-DDE pound NS 0.006 NS 0.005 0.132
Chlorinated Pesticides 4-4'-DDT pound NS 0.015 NS 0.013 0.331
Chlorinated Pesticides Aldrin pound NS 0.006 NS 0.005 0.132
Chlorinated Pesticides Dieldrin pound NS 0.003 NS 0.003 0.066
Chlorinated Pesticides Endosulfan sulfate pound NS 0.073 NS 0.064 1.655
Chlorinated Pesticides Endrin pound NS 0.009 NS 0.008 0.199
Chlorinated Pesticides Endrin aldehyde pound NS 0.015 NS 0.013 0.331
Chlorinated Pesticides Heptachlor pound NS 0.004 NS 0.004 0.099
Chlorinated Pesticides Heptachlor Epoxide pound NS 0.015 NS 0.013 0.331
Chlorinated Pesticides Toxaphene pound NS 0.349 NS 0.307 7.943
Chlorinated Pesticides alpha-BHC pound NS 0.015 NS 0.013 0.331
Chlorinated Pesticides alpha-chlordane pound NS 0.048 NS 0.042 1.092
Chlorinated Pesticides beta-BHC pound NS 0.007 NS 0.006 0.165
Chlorinated Pesticides delta-BHC pound NS 0.007 NS 0.006 0.165
Chlorinated Pesticides gamma-BHC (lindane) pound NS 0.006 NS 0.005 0.132
Chlorinated Pesticides gamma-chlordane pound NS 0.048 NS 0.042 1.092
Conventionals Cyanide pound 0.400 31.964 5.280 17.882 330.962
Conventionals Dissolved Oxygen pound NA NA NA NA NA
Conventionals Oil and Grease pound 115.160 2092.193 1520.726 1839.334 47658.498
General Alkalinity as CaCO3 pound 48463.043 720644.141 NS 182656.038 2184347.804
General Ammonia pound 21.273 633.469 NS 1974.729 20056.284
General BioChemical Oxygen Demand- Five-Day pound 652.572 15342.746 NS 33210.189 312427.928
General Chemical Oxygen Demand pound 8764.933 183938.605 NS 12773.150 2502071.121
General Chloride pound 26710.654 290582.315 NS 61055.655 741354.406
General Dissolved Phosphorus pound 31.989 406.815 NS 562.019 11914.624
General Fluoride pound 87.809 1589.485 NS 597.783 13900.395
General Hardness as CaCO3 pound 67976.216 1089683.680 NS 242689.841 3640579.674
General Kjeldahl-N pound 121.557 2382.775 NS 11342.557 50306.192
General Methyl Tertiary Butyl Ether (MTBE) pound 0.032 0.581 0.422 0.511 13.238
General Methylene Blue Active Substances (MBAS) pound 0.800 14.529 NS 12.773 330.962
General NH3-N pound 17.594 523.048 NS 1632.409 16548.089
General Nitrate (NO3) pound 945.269 14325.708 NS 11546.927 199900.920
General Nitrate-N pound 212.726 3225.464 NS 2605.723 45076.996
General Nitrite-N pound 2.399 43.587 NS 38.319 992.885
General Phosphorus- Total (as P) pound 35.188 581.165 NS 843.028 14562.319
General Sulfate pound 39026.345 450402.588 NS 83280.935 920073.772
General Total Dissolved Solids pound 133713.215 2080569.374 NS 459833.383 5692542.763

RB-AR50397



Table 4-9 Estimated Loads

Group Parameter Units

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event2

9/21/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event3

10/5/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event4

10/30/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event6

11/19/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event8

12/17/2010 

General Total Organic Carbon pound 742.140 69739.756 NS 139227.330 1356943.333
General Total Petroleum Hydrocarbons pound 119.958 2179.367 1584.090 1915.972 49644.268
General Total Suspended Solids pound 8477.034 34869.878 614626.932 656539.886 9995046.014
General Volatile Suspended Solids pound 2719.049 31964.055 NS 214588.912 2912463.739
Herbicides 2-4-5-TP-SILVEX pound 0.005 0.097 NS 0.086 2.217
Herbicides 2-4-D pound 0.001 0.022 NS 0.019 0.496
Herbicides Glyphosate pound 0.400 7.265 NS 6.387 165.481
Metals Dissolved Aluminum pound 3.999 149.069 NS 2401.352 57388.774
Metals Dissolved Antimony pound 0.123 0.291 NS 0.255 6.619
Metals Dissolved Arsenic pound 0.210 0.291 NS 5.390 6.619
Metals Dissolved Barium pound 11.868 1.453 NS 1.277 33.096
Metals Dissolved Beryllium pound 0.008 0.145 NS 0.128 3.310
Metals Dissolved Cadmium pound 0.008 0.145 NS 0.128 3.310
Metals Dissolved Chromium pound 0.157 0.726 NS 0.639 16.548
Metals Dissolved Chromium +6 pound 0.020 0.363 NS 0.319 8.274
Metals Dissolved Copper pound 2.159 0.726 NS 0.639 16.548
Metals Dissolved Iron pound 45.904 308.017 NS 4470.602 70825.823
Metals Dissolved Lead pound 0.358 0.291 NS 68.464 1198.082
Metals Dissolved Mercury pound 0.008 0.145 NS 0.128 3.310
Metals Dissolved Nickel pound 0.709 0.726 NS 0.639 16.548
Metals Dissolved Selenium pound 0.480 0.726 NS 0.639 16.548
Metals Dissolved Silver pound 0.008 0.145 NS 0.128 3.310
Metals Dissolved Thallium pound 0.008 0.145 NS 0.128 3.310
Metals Dissolved Zinc pound 7.213 1.453 NS 508.371 12973.702
Metals Aluminum pound 84.770 627.658 NS 8685.742 174085.901
Metals Antimony pound 0.152 0.291 NS 0.255 6.619
Metals Arsenic pound 0.441 7.788 NS 7.281 6.619
Metals Barium pound 15.738 1.453 NS 1.277 33.096
Metals Beryllium pound 0.008 0.145 NS 0.128 3.310
Metals Cadmium pound 0.008 0.145 NS 0.128 3.310
Metals Chromium pound 0.680 0.726 NS 36.787 16.548
Metals Chromium +6 pound 0.020 0.363 NS 0.319 8.274
Metals Copper pound 4.830 0.726 NS 146.891 3382.429
Metals Iron pound 131.954 1153.612 NS 18137.872 263445.584
Metals Lead pound 0.456 0.291 NS 96.054 1807.051
Metals Mercury pound 0.008 0.145 NS 0.128 3.310
Metals Nickel pound 0.956 0.726 NS 27.335 16.548
Metals Selenium pound 0.525 0.726 NS 0.639 16.548
Metals Silver pound 0.008 0.145 NS 0.128 3.310
Metals Thallium pound 0.008 0.145 NS 0.128 3.310
Metals Zinc pound 10.444 1.453 NS 776.607 13172.279
Organophosphate Pesticides Atrazine pound 0.053 0.969 NS 0.852 22.075

RB-AR50398



Table 4-9 Estimated Loads

Group Parameter Units

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event2

9/21/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event3

10/5/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event4

10/30/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event6

11/19/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event8

12/17/2010 

Organophosphate Pesticides Chlorpyrifos pound 0.002 0.029 NS 0.026 0.662
Organophosphate Pesticides Cyanazine pound 0.053 0.969 NS 0.852 22.075
Organophosphate Pesticides Diazinon pound 0.000 0.004 NS 0.004 0.099
Organophosphate Pesticides Malathion pound 0.026 0.479 NS 0.422 10.922
Organophosphate Pesticides Prometryn pound 0.054 0.973 NS 0.856 22.174
Organophosphate Pesticides Simazine pound 0.054 0.973 NS 0.856 22.174
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound NS 0.094 NS 0.083 2.151
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound NS 0.094 NS 0.083 2.151
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound NS 0.094 NS 0.083 2.151
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound NS 0.094 NS 0.083 2.151
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound NS 0.094 NS 0.083 2.151
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound NS 0.094 NS 0.083 2.151
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound 0.266 4.838 NS 4.253 110.210
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound 0.026 0.479 NS 0.422 10.922
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound 0.054 0.973 NS 0.856 22.174
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound 0.080 1.453 NS 1.277 33.096
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound 0.054 0.973 NS 0.856 22.174
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound 0.080 1.453 NS 1.277 33.096
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound 0.080 1.453 NS 1.277 33.096
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound 0.080 1.453 NS 1.277 33.096
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound 0.054 0.973 NS 0.856 22.174
Semivolatile Organic Compounds (Acids) Phenol pound 0.026 0.479 NS 0.422 10.922
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound 0.026 0.479 NS 0.422 10.922
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound 0.134 2.426 NS 2.133 55.271
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound 0.026 0.479 NS 0.422 10.922
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound 0.026 0.479 NS 0.422 10.922
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound 0.026 0.479 NS 0.422 10.922
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound 0.026 0.479 NS 0.422 10.922
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound 0.134 2.426 NS 2.133 55.271
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound 0.134 2.426 NS 2.133 55.271
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound 0.200 3.632 2.640 3.193 82.740
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound 0.266 4.838 NS 4.253 110.210
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound 0.134 2.426 NS 2.133 55.271
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound 0.080 1.453 NS 1.277 33.096
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound 0.134 2.426 NS 2.133 55.271
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound 0.134 2.426 NS 2.133 55.271
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound 0.026 0.479 NS 0.422 10.922
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound 0.054 0.973 NS 0.856 22.174
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound 0.054 0.973 NS 0.856 22.174
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound 0.134 2.426 NS 2.133 55.271
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound 0.054 0.973 NS 0.856 22.174
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound 0.054 0.973 NS 0.856 22.174

RB-AR50399



Table 4-9 Estimated Loads

Group Parameter Units

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event2

9/21/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event3

10/5/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event4

10/30/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event6

11/19/2010 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event8

12/17/2010 

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound 0.134 2.426 NS 2.133 55.271
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound 0.134 2.426 NS 2.133 55.271
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound 0.026 0.479 NS 0.422 10.922
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound 0.054 0.973 NS 0.856 22.174
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound 0.134 2.426 NS 2.133 55.271
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound 0.266 4.838 NS 4.253 110.210
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound 0.134 2.426 NS 2.133 55.271
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound 0.003 0.048 NS 0.042 1.092
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound 0.054 0.973 NS 0.856 22.174
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound 0.054 0.973 NS 0.856 22.174
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound 0.001 0.025 NS 0.022 0.563
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound 0.003 0.048 NS 0.042 1.092
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound 0.134 2.426 NS 2.133 55.271
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound 0.026 0.479 NS 0.422 10.922
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound 0.026 0.479 NS 0.422 10.922
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound 0.026 0.479 NS 0.422 10.922
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound 0.001 0.025 NS 0.022 0.563
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound 0.026 0.479 NS 0.422 10.922
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound 0.134 2.426 NS 2.133 55.271
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound 0.134 2.426 NS 2.133 55.271
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound 0.026 0.479 NS 0.422 10.922
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound 0.005 0.097 NS 0.086 2.217
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound 0.026 0.479 NS 0.422 10.922
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound 0.001 0.025 NS 0.022 0.563
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound 0.001 0.025 NS 0.022 0.563
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound 0.266 4.838 NS 4.253 110.210
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound 0.266 4.838 NS 4.253 110.210

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 

RB-AR50400



Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event13

1/24/2011 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event14

2/16/2011 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event2

9/21/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event3

10/5/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event4

10/30/2010 

3.03779E+11 5.95E+14 1.2489E+11 2.41E+13 9.24E+12
26415600738 2.23E+15 7493402163 5.17E+14 6.72E+12
26415600738 2.23E+15 12489003606 5.17E+14 6.72E+12

1.72E+12 1.24E+15 2.25E+12 2.76E+14 1.01E+14
0.002 0.030 NS 0.002 NS
0.001 0.011 NS 0.001 NS
0.001 0.027 NS 0.002 NS
0.001 0.011 NS 0.001 NS
0.000 0.005 NS 0.000 NS
0.007 0.137 NS 0.009 NS
0.001 0.016 NS 0.001 NS
0.001 0.027 NS 0.002 NS
0.000 0.008 NS 0.001 NS
0.001 0.027 NS 0.002 NS
0.035 0.656 NS 0.046 NS
0.001 0.027 NS 0.002 NS
0.005 0.090 NS 0.006 NS
0.001 0.014 NS 0.001 NS
0.001 0.014 NS 0.001 NS
0.001 0.011 NS 0.001 NS
0.005 0.090 NS 0.006 NS
0.728 71.061 0.014 15.945 0.231
NA NA NA NA NA

209.649 3935.675 3.965 273.340 66.658
80074.271 270577.678 1288.556 104400.797 NS

42.221 3837.283 0.666 59.603 NS
2067.372 77073.642 2.753 2467.655 NS
9929.210 141028.365 352.426 27713.666 NS

35523.858 49906.549 820.491 74029.656 NS
7.279 907.392 0.936 53.149 NS

154.325 1169.770 1.971 147.680 NS
131030.625 245979.707 6387.716 394824.832 NS

1123.952 12134.999 2.643 356.861 NS
0.058 1.093 0.001 0.076 0.019
1.456 27.331 0.028 1.898 NS

34.942 3170.405 0.551 49.353 NS
1549.073 17546.552 0.275 1131.325 NS
349.415 3957.540 0.083 255.877 NS

1.456 27.331 0.083 5.695 NS
14.559 1044.047 0.991 60.742 NS

69883.000 72700.669 4405.321 334082.550 NS
231196.259 437297.257 8920.775 577051.677 NS

RB-AR50401



Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event13

1/24/2011 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event14

2/16/2011 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event2

9/21/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event3

10/5/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event4

10/30/2010 

2684.672 297362.135 19.053 4176.032 NS
218.384 4099.662 4.130 284.729 69.435

2620.613 830864.788 71.586 1518.557 3425.475
1455.896 453695.904 55.067 1138.918 NS

0.010 0.183 0.000 0.013 NS
0.002 0.041 0.000 0.003 NS
0.728 13.666 0.014 0.949 NS
7.279 4045.000 0.138 9.491 NS
0.029 0.547 0.001 0.038 NS
0.029 0.547 0.001 0.038 NS
0.146 2.733 0.333 0.190 NS
0.015 0.273 0.000 0.019 NS
0.015 0.273 0.000 0.019 NS
0.073 1.367 0.001 0.095 NS
0.036 0.683 0.001 0.047 NS
0.073 1.367 0.031 0.095 NS
7.279 5630.202 0.754 9.491 NS
0.029 97.845 0.001 0.038 NS
0.015 0.273 0.000 0.019 NS
0.073 1.367 0.055 4.214 NS
0.073 1.367 0.018 2.673 NS
0.015 0.273 0.000 0.019 NS
0.015 0.273 0.000 0.019 NS
0.146 940.189 0.119 0.190 NS
7.279 9620.540 0.771 39.482 NS
0.029 0.547 0.001 0.038 NS
0.029 0.547 0.010 1.010 NS
0.146 2.733 0.384 0.190 NS
0.015 0.273 0.000 0.019 NS
0.015 0.273 0.000 0.019 NS
0.073 1.367 0.019 0.095 NS
0.036 0.683 0.001 0.047 NS
0.073 1.367 0.037 0.095 NS
7.279 16343.985 1.663 100.604 NS
0.029 135.016 0.001 0.038 NS
0.015 0.273 0.000 0.019 NS
0.073 1.367 0.071 6.947 NS
0.073 1.367 0.019 3.269 NS
0.015 0.273 0.000 0.019 NS
0.015 0.273 0.000 0.019 NS

15.170 1224.432 0.206 0.190 NS
0.097 1.823 0.002 0.127 NS

RB-AR50402



Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event13

1/24/2011 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event14

2/16/2011 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event2

9/21/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event3

10/5/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event4

10/30/2010 

0.003 0.055 0.000 0.004 NS
0.097 1.823 0.002 0.127 NS
0.000 0.008 0.000 0.001 NS
0.048 0.902 0.001 0.063 NS
0.098 1.831 0.002 0.127 NS
0.098 1.831 0.002 0.127 NS
0.009 0.178 NS 0.012 NS
0.009 0.178 NS 0.012 NS
0.009 0.178 NS 0.012 NS
0.009 0.178 NS 0.012 NS
0.009 0.178 NS 0.012 NS
0.009 0.178 NS 0.012 NS
0.485 9.101 0.009 0.632 NS
0.048 0.902 0.001 0.063 NS
0.098 1.831 0.002 0.127 NS
0.146 2.733 0.003 0.190 NS
0.098 1.831 0.002 0.127 NS
0.146 2.733 0.003 0.190 NS
0.146 2.733 0.003 0.190 NS
0.146 2.733 0.003 0.190 NS
0.098 1.831 0.002 0.127 NS
0.048 0.902 0.001 0.063 NS
0.048 0.902 0.001 0.063 NS
0.243 4.564 0.005 0.317 NS
0.048 0.902 0.001 0.063 NS
0.048 0.902 0.001 0.063 NS
0.048 0.902 0.001 0.063 NS
0.048 0.902 0.001 0.063 NS
0.243 4.564 0.005 0.317 NS
0.243 4.564 0.005 0.317 NS
0.364 6.833 0.007 0.475 0.116
0.485 9.101 0.009 0.632 NS
0.243 4.564 0.005 0.317 NS
0.146 2.733 0.003 0.190 NS
0.243 4.564 0.005 0.317 NS
0.243 4.564 0.005 0.317 NS
0.048 0.902 0.001 0.063 NS
0.098 1.831 0.002 0.127 NS
0.098 1.831 0.002 0.127 NS
0.243 4.564 0.005 0.317 NS
0.098 1.831 0.002 0.127 NS
0.098 1.831 0.002 0.127 NS

RB-AR50403



Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event13

1/24/2011 

 Ballona Creek @ 
Sawtelle Blvd.

S01
2010-11Event14

2/16/2011 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event2

9/21/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event3

10/5/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event4

10/30/2010 

0.243 4.564 0.005 0.317 NS
0.243 4.564 0.005 0.317 NS
0.048 0.902 0.001 0.063 NS
0.098 1.831 0.002 0.127 NS
0.243 4.564 0.005 0.317 NS
0.485 9.101 0.009 0.632 NS
0.243 4.564 0.005 0.317 NS
0.005 0.090 0.000 0.006 NS
0.098 1.831 0.002 0.127 NS
0.098 1.831 0.002 0.127 NS
0.002 0.046 0.000 0.003 NS
0.005 0.090 0.000 0.006 NS
0.243 4.564 0.005 0.317 NS
0.048 0.902 0.001 0.063 NS
0.048 0.902 0.001 0.063 NS
0.048 0.902 0.001 0.063 NS
0.002 0.046 0.000 0.003 NS
0.048 0.902 0.001 0.063 NS
0.243 4.564 0.005 0.317 NS
0.243 4.564 0.005 0.317 NS
0.048 0.902 0.001 0.063 NS
0.010 0.183 0.000 0.013 NS
0.048 0.902 0.001 0.063 NS
0.002 0.046 0.000 0.003 NS
0.002 0.046 0.000 0.003 NS
0.485 9.101 0.009 0.632 NS
0.485 9.101 0.009 0.632 NS

RB-AR50404



Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event6

11/19/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event8

12/17/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event13

1/24/2011 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event14

2/16/2011 

 Los Angeles River @ 
Wardlow

S10
2010-11Event2

9/21/2010 

1.61E+14 1.80E+13 4718756128 1.67284E+11 1.63E+15
8.92451E+11 6.44E+13 9437512256 3.8604E+11 1.30E+13
8.92451E+11 6.44E+13 9437512256 3.8604E+11 1.30E+13

1.61E+14 2.06E+15 6.13438E+11 1.67E+12 1.63E+15
0.002 0.156 0.001 0.002 NS
0.001 0.057 0.000 0.001 NS
0.002 0.142 0.001 0.001 NS
0.001 0.057 0.000 0.001 NS
0.000 0.028 0.000 0.000 NS
0.010 0.710 0.003 0.007 NS
0.001 0.085 0.000 0.001 NS
0.002 0.142 0.001 0.001 NS
0.001 0.043 0.000 0.000 NS
0.002 0.142 0.001 0.001 NS
0.047 3.409 0.012 0.034 NS
0.002 0.142 0.001 0.001 NS
0.006 0.469 0.002 0.005 NS
0.001 0.071 0.000 0.001 NS
0.001 0.071 0.000 0.001 NS
0.001 0.057 0.000 0.001 NS
0.006 0.469 0.002 0.005 NS
0.984 71.030 0.520 0.709 20.342
NA NA NA NA NA

283.320 20456.728 74.901 204.255 861.534
92078.868 3437866.825 25175.187 61843.937 165127.292

99.949 4119.758 11.339 51.631 448.715
1172.628 80690.428 52.015 873.758 38529.702

15858.027 1304116.424 3838.696 45390.045 56717.635
65714.406 2193415.858 12587.593 47943.235 143588.950

153.465 8807.758 48.894 176.170 29.914
155.432 10910.255 45.461 149.503 810.081

257742.131 10086303.494 60337.225 170212.670 263246.408
212.490 17615.516 362.023 578.723 1651.273

0.079 5.682 0.021 0.057 0.239
1.967 142.061 0.520 1.418 5.983

82.635 3409.455 5.201 42.553 370.938
2636.446 124729.218 978.919 3971.629 6760.646
594.184 28156.413 220.543 893.617 1531.615

5.902 426.182 0.520 1.418 139.999
188.880 9944.243 49.934 195.745 71.794

241608.654 6932557.895 42444.117 165106.290 163930.718
464329.336 14660655.219 99660.450 292198.417 722731.048

RB-AR50405



Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event6

11/19/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event8

12/17/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event13

1/24/2011 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event14

2/16/2011 

 Los Angeles River @ 
Wardlow

S10
2010-11Event2

9/21/2010 

12198.483 200021.343 520.148 10553.186 9070.035
295.125 21309.092 78.022 212.766 897.431

11411.484 2898036.497 416.119 1418.439 56239.005
3541.495 511418.205 312.089 851.063 29914.365

0.013 0.952 0.003 0.010 0.040
0.003 0.213 0.001 0.002 0.009
0.984 71.030 0.260 0.709 9.812

56.664 19462.304 2.601 39.716 29.914
0.039 2.841 0.010 0.028 1.011
0.039 2.841 0.010 0.028 0.120
0.197 14.206 0.052 0.142 43.675
0.020 1.421 0.005 0.014 0.060
0.020 1.421 0.005 0.014 0.060
0.098 7.103 0.026 0.071 0.853
0.049 3.552 0.013 0.035 0.150
0.098 7.103 0.026 0.071 15.196

143.234 37788.123 2.601 44.255 195.042
0.039 176.155 0.010 0.028 2.513
0.020 1.421 0.005 0.014 0.060
0.098 7.103 0.026 0.071 5.756
2.156 7.103 0.026 0.071 2.393
0.020 1.421 0.005 0.014 0.060
0.020 1.421 0.005 0.014 0.060

21.249 2568.456 0.052 0.142 80.051
138.512 55119.518 8.073 69.504 403.246

0.039 2.841 0.010 0.028 1.364
0.976 2.841 0.010 0.028 2.752
0.197 14.206 0.052 0.142 54.803
0.020 1.421 0.005 0.014 0.060
0.020 1.421 0.005 0.014 0.060
0.098 7.103 0.026 0.071 3.697
0.049 3.552 0.013 0.035 0.150
0.098 7.103 0.026 0.071 22.496

369.889 95180.610 19.350 93.617 536.065
0.039 292.645 0.010 0.028 3.111
0.020 1.421 0.005 0.014 0.060
5.115 340.945 0.026 0.071 7.981
2.526 7.103 0.026 1.455 2.597
0.020 1.421 0.005 0.014 0.060
0.020 1.421 0.005 0.014 0.060

24.909 2795.753 0.052 16.624 90.461
0.131 9.475 0.035 0.095 0.399

RB-AR50406



Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event6

11/19/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event8

12/17/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event13

1/24/2011 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event14

2/16/2011 

 Los Angeles River @ 
Wardlow

S10
2010-11Event2

9/21/2010 

0.004 0.284 0.001 0.003 0.012
0.131 9.475 0.035 0.095 0.399
0.001 0.043 0.000 0.000 0.002
0.065 4.688 0.017 0.047 0.197
0.132 9.518 0.035 0.095 0.401
0.132 9.518 0.035 0.095 0.401
0.013 0.923 0.003 0.009 NS
0.013 0.923 0.003 0.009 NS
0.013 0.923 0.003 0.009 NS
0.013 0.923 0.003 0.009 NS
0.013 0.923 0.003 0.009 NS
0.013 0.923 0.003 0.009 NS
0.655 47.306 0.173 0.472 1.992
0.065 4.688 0.017 0.047 0.197
0.132 9.518 0.035 0.095 0.401
0.197 14.206 0.052 0.142 0.598
0.132 9.518 0.035 0.095 0.401
0.197 14.206 0.052 0.142 0.598
0.197 14.206 0.052 0.142 0.598
0.197 14.206 0.052 0.142 0.598
0.132 9.518 0.035 0.095 0.401
0.065 4.688 0.017 0.047 0.197
0.065 4.688 0.017 0.047 0.197
0.329 23.724 0.087 0.237 0.999
0.065 4.688 0.017 0.047 0.197
0.065 4.688 0.017 0.047 0.197
0.065 4.688 0.017 0.047 0.197
0.065 4.688 0.017 0.047 0.197
0.329 23.724 0.087 0.237 0.999
0.329 23.724 0.087 0.237 0.999
0.492 35.515 0.130 0.355 1.496
0.655 47.306 0.173 0.472 1.992
0.329 23.724 0.087 0.237 0.999
0.197 14.206 0.052 0.142 0.598
0.329 23.724 0.087 0.237 0.999
0.329 23.724 0.087 0.237 0.999
0.065 4.688 0.017 0.047 0.197
0.132 9.518 0.035 0.095 0.401
0.132 9.518 0.035 0.095 0.401
0.329 23.724 0.087 0.237 0.999
0.132 9.518 0.035 0.095 0.401
0.132 9.518 0.035 0.095 0.401

RB-AR50407



Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event6

11/19/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event8

12/17/2010 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event13

1/24/2011 

 Malibu Creek @ 
Piuma Rd.

S02
2010-11Event14

2/16/2011 

 Los Angeles River @ 
Wardlow

S10
2010-11Event2

9/21/2010 

0.329 23.724 0.087 0.237 0.999
0.329 23.724 0.087 0.237 0.999
0.065 4.688 0.017 0.047 0.197
0.132 9.518 0.035 0.095 0.401
0.329 23.724 0.087 0.237 0.999
0.655 47.306 0.173 0.472 1.992
0.329 23.724 0.087 0.237 0.999
0.006 0.469 0.002 0.005 0.020
0.132 9.518 0.035 0.095 0.401
0.132 9.518 0.035 0.095 0.401
0.003 0.242 0.001 0.002 0.010
0.006 0.469 0.002 0.005 0.020
0.329 23.724 0.087 0.237 0.999
0.065 4.688 0.017 0.047 0.197
0.065 4.688 0.017 0.047 0.197
0.065 4.688 0.017 0.047 0.197
0.003 0.242 0.001 0.002 0.010
0.065 4.688 0.017 0.047 0.197
0.329 23.724 0.087 0.237 0.999
0.329 23.724 0.087 0.237 0.999
0.065 4.688 0.017 0.047 0.197
0.013 0.952 0.003 0.010 0.040
0.065 4.688 0.017 0.047 0.197
0.003 0.242 0.001 0.002 0.010
0.003 0.242 0.001 0.002 0.010
0.655 47.306 0.173 0.472 1.992
0.655 47.306 0.173 0.472 1.992

RB-AR50408



Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound

 Los Angeles River @ 
Wardlow

S10
2010-11Event3

10/5/2010 

 Los Angeles River @ 
Wardlow

S10
2010-11Event4

10/30/2010 

 Los Angeles River @ 
Wardlow

S10
2010-11Event6

11/19/2010 

 Los Angeles River @ 
Wardlow

S10
2010-11Event8

12/17/2010 

 Los Angeles River @ 
Wardlow

S10
2010-11Event13

1/24/2011 

2.78E+17 1.89E+16 2.09E+16 6.93E+17 65834909465
7.40E+15 3.39E+16 6.27E+14 2.22E+18 8.55854E+11
7.40E+15 3.39E+16 6.27E+14 2.22E+18 8.55854E+11
2.78E+17 1.89E+17 2.09E+16 1.25E+19 1.51E+12

0.037 NS 0.084 1.679 0.008
0.014 NS 0.031 0.611 0.003
0.034 NS 0.077 1.527 0.007
0.014 NS 0.031 0.611 0.003
0.007 NS 0.015 0.305 0.001
0.170 NS 0.384 7.634 0.036
0.020 NS 0.046 0.916 0.004
0.034 NS 0.077 1.527 0.007
0.010 NS 0.023 0.458 0.002
0.034 NS 0.077 1.527 0.007
0.816 NS 1.842 36.641 0.174
0.034 NS 0.077 1.527 0.007
0.112 NS 0.253 5.038 0.024
0.017 NS 0.038 0.763 0.004
0.017 NS 0.038 0.763 0.004
0.014 NS 0.031 0.611 0.003
0.112 NS 0.253 5.038 0.024

244.828 74.831 307.069 1526.703 26.125
NA NA NA NA NA

4896.554 60613.489 11054.497 219845.289 1045.005
938506.123 . 759996.667 9404492.930 223515.048
12853.453 . 19191.835 84884.709 1194.499

1169732.269 . 191918.350 2424404.996 17852.176
856896.895 . 431432.451 1526703.398 60232.951
299233.836 . 336240.950 2549594.674 153848.020

3604.408 . 3531.298 48854.509 188.682
3318.775 . 4022.609 47938.487 831.650

952107.661 . 1305044.782 13740330.579 391877.032
26114.953 . 77995.618 268699.798 4876.692

1.360 1.663 3.071 61.068 0.290
6528.738 NS 76.767 1526.703 7.257

10609.200 NS 15814.072 70228.356 986.950
34411.891 NS 78149.152 858007.309 11088.669
7752.877 NS 17656.488 193585.991 2496.402
516.858 NS 230.302 1526.703 7.257

4012.454 NS 5220.179 61068.136 217.709
344798.989 NS 463674.734 4152633.242 235126.219

2149043.006 NS 2794331.180 21373847.567 856323.884

RB-AR50409



Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound

 Los Angeles River @ 
Wardlow

S10
2010-11Event3

10/5/2010 

 Los Angeles River @ 
Wardlow

S10
2010-11Event4

10/30/2010 

 Los Angeles River @ 
Wardlow

S10
2010-11Event6

11/19/2010 

 Los Angeles River @ 
Wardlow

S10
2010-11Event8

12/17/2010 

 Los Angeles River @ 
Wardlow

S10
2010-11Event13

1/24/2011 

210823.839 NS 537371.381 11419741.415 24528.599
5100.577 6235.956 11515.101 229005.510 1088.547

15505753.334 3433932.915 4421798.790 74197785.127 91437.974
3148756.050 NS 875147.677 9770901.745 40639.100

0.228 NS 0.514 10.229 0.049
0.051 NS 0.115 2.290 0.011

57.943 NS 38.384 763.352 3.628
8704.984 NS 17810.023 687016.529 178.522

0.680 NS 1.535 30.534 0.145
18.022 NS 36.234 30.534 0.145

1285.345 NS 7.677 152.670 0.726
0.340 NS 0.768 15.267 0.073
0.340 NS 0.768 15.267 1.524
1.700 NS 3.838 76.335 0.363
0.850 NS 1.919 38.168 0.181
1.700 NS 3.838 76.335 0.363

22374.530 NS 31474.609 580147.291 238.029
318.276 NS 311.675 6351.086 0.145

0.340 NS 0.768 15.267 0.073
103.372 NS 3.838 76.335 0.363

1.700 NS 3.838 76.335 0.363
0.340 NS 0.768 15.267 0.073
0.340 NS 0.768 15.267 0.073

2353.066 NS 2978.573 39388.948 132.948
162538.379 NS 59878.525 2091583.655 621.198

52.502 NS 1.535 30.534 0.145
50.054 NS 44.679 30.534 0.145

3366.381 NS 1688.881 152.670 0.726
0.340 NS 0.768 15.267 0.073

34.208 NS 0.768 15.267 1.901
233.946 NS 179.636 3480.884 0.363

0.850 NS 1.919 38.168 0.181
1768.200 NS 802.986 76.335 0.363

207423.455 NS 126666.111 2488526.538 979.693
1448.564 NS 472.887 10198.379 0.145

0.340 NS 0.768 15.267 0.073
290.393 NS 194.989 3816.758 0.363

1.700 NS 3.838 76.335 0.363
0.340 NS 0.768 15.267 0.073
0.340 NS 0.768 15.267 0.073

10813.223 NS 4851.696 54961.322 148.042
2.268 NS 5.120 101.831 0.484

RB-AR50410



Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

 Los Angeles River @ 
Wardlow

S10
2010-11Event3

10/5/2010 

 Los Angeles River @ 
Wardlow

S10
2010-11Event4

10/30/2010 

 Los Angeles River @ 
Wardlow

S10
2010-11Event6

11/19/2010 

 Los Angeles River @ 
Wardlow

S10
2010-11Event8

12/17/2010 

 Los Angeles River @ 
Wardlow

S10
2010-11Event13

1/24/2011 

0.068 NS 0.154 3.053 0.015
2.268 NS 5.120 101.831 0.484
0.010 NS 0.023 0.458 0.002
1.122 NS 2.533 50.381 0.239
2.278 NS 5.143 102.289 0.486
2.278 NS 5.143 102.289 0.486
0.221 NS 0.499 9.924 0.047
0.221 NS 0.499 9.924 0.047
0.221 NS 0.499 9.924 0.047
0.221 NS 0.499 9.924 0.047
0.221 NS 0.499 9.924 0.047
0.221 NS 0.499 9.924 0.047

11.323 NS 25.564 508.392 2.417
1.122 NS 2.533 50.381 0.239
2.278 NS 5.143 102.289 0.486
3.400 NS 7.677 152.670 0.726
2.278 NS 5.143 102.289 0.486
3.400 NS 7.677 152.670 0.726
3.400 NS 7.677 152.670 0.726
3.400 NS 7.677 152.670 0.726
2.278 NS 5.143 102.289 0.486
1.122 NS 2.533 50.381 0.239
1.122 NS 2.533 50.381 0.239
5.679 NS 12.820 254.959 1.212
1.122 NS 2.533 50.381 0.239
1.122 NS 2.533 50.381 0.239
1.122 NS 2.533 50.381 0.239
1.122 NS 2.533 50.381 0.239
5.679 NS 12.820 254.959 1.212
5.679 NS 12.820 254.959 1.212
8.501 10.393 19.192 381.676 1.814

11.323 NS 25.564 508.392 2.417
5.679 NS 12.820 254.959 1.212
3.400 NS 7.677 152.670 0.726
5.679 NS 12.820 254.959 1.212
5.679 NS 12.820 254.959 1.212
1.122 NS 2.533 50.381 0.239
2.278 NS 5.143 102.289 0.486
2.278 NS 5.143 102.289 0.486
5.679 NS 12.820 254.959 1.212
2.278 NS 5.143 102.289 0.486
2.278 NS 5.143 102.289 0.486

RB-AR50411



Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 

 Los Angeles River @ 
Wardlow

S10
2010-11Event3

10/5/2010 

 Los Angeles River @ 
Wardlow

S10
2010-11Event4

10/30/2010 

 Los Angeles River @ 
Wardlow

S10
2010-11Event6

11/19/2010 

 Los Angeles River @ 
Wardlow

S10
2010-11Event8

12/17/2010 

 Los Angeles River @ 
Wardlow

S10
2010-11Event13

1/24/2011 

5.679 NS 12.820 254.959 1.212
5.679 NS 12.820 254.959 1.212
1.122 NS 2.533 50.381 0.239
2.278 NS 5.143 102.289 0.486
5.679 NS 12.820 254.959 1.212

11.323 NS 25.564 508.392 2.417
5.679 NS 12.820 254.959 1.212
0.112 NS 0.253 5.038 0.024
2.278 NS 5.143 102.289 0.486
2.278 NS 5.143 102.289 0.486
0.058 NS 0.131 2.595 0.012
0.112 NS 0.253 5.038 0.024
5.679 NS 12.820 254.959 1.212
1.122 NS 2.533 50.381 0.239
1.122 NS 2.533 50.381 0.239
1.122 NS 2.533 50.381 0.239
0.058 NS 0.131 2.595 0.012
1.122 NS 2.533 50.381 0.239
5.679 NS 12.820 254.959 1.212
5.679 NS 12.820 254.959 1.212
1.122 NS 2.533 50.381 0.239
0.228 NS 0.514 10.229 0.049
1.122 NS 2.533 50.381 0.239
0.058 NS 0.131 2.595 0.012
0.058 NS 0.131 2.595 0.012

11.323 NS 25.564 508.392 2.417
11.323 NS 25.564 508.392 2.417

RB-AR50412



Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound

 Los Angeles River @ 
Wardlow

S10
2010-11Event14

2/16/2011 

 Coyote Creek @ 
Spring St.

S13
2010-11Event2

9/21/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event3

10/5/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event4

10/30/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event6

11/19/2010 

1.29E+14 4.83E+12 3.96E+15 2.82E+15 5.43E+15
6.86E+14 7.24E+12 1.27E+16 2.82E+15 6.33E+14
6.86E+14 7.24E+12 1.27E+16 3.52E+15 3.62E+15
1.29E+16 7.24E+13 7.13E+16 3.52E+15 5.43E+15

0.052 NS 0.010 NS 0.027
0.019 NS 0.003 NS 0.010
0.047 NS 0.009 NS 0.025
0.019 NS 0.003 NS 0.010
0.009 NS 0.002 NS 0.005
0.236 NS 0.044 NS 0.125
0.028 NS 0.005 NS 0.015
0.047 NS 0.009 NS 0.025
0.014 NS 0.003 NS 0.007
0.047 NS 0.009 NS 0.025
1.135 NS 0.210 NS 0.598
0.047 NS 0.009 NS 0.025
0.156 NS 0.029 NS 0.082
0.024 NS 0.004 NS 0.012
0.024 NS 0.004 NS 0.012
0.019 NS 0.003 NS 0.010
0.156 NS 0.029 NS 0.082

23.644 0.931 20.953 6.475 34.904
NA NA NA NA NA

6809.563 47.882 1257.207 1864.722 3590.145
395332.940 19219.205 192073.288 . 301671.935
14659.475 18.488 1077.357 . 4477.709

176859.473 997.537 254933.636 . 57342.599
463428.566 3544.580 172516.735 . 107704.360
221310.784 14165.019 58495.047 . 144104.445

2146.904 1.663 261.918 . 648.221
2950.810 69.828 359.701 . 1630.524

709329.437 26268.463 226995.704 . 548494.427
141865.887 61.182 3806.543 . 18848.263

1.892 0.013 0.349 0.518 0.997
5674.635 0.333 1414.358 NS 24.932

12105.889 15.296 890.522 NS 3699.844
40195.335 698.276 9097.289 NS 21690.461
9060.501 158.276 2060.423 NS 4896.559
399.116 2.607 123.102 NS 74.795

2213.108 1.663 366.685 NS 897.536
341423.902 25004.917 82242.290 NS 247321.123

1267335.261 83793.072 471452.615 NS 1116934.105

RB-AR50413



Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound

 Los Angeles River @ 
Wardlow

S10
2010-11Event14

2/16/2011 

 Coyote Creek @ 
Spring St.

S13
2010-11Event2

9/21/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event3

10/5/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event4

10/30/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event6

11/19/2010 

81336.442 430.271 55177.417 NS 196959.362
7093.294 49.877 1309.591 1942.418 3739.735

1182215.729 3059.112 1250222.490 1079984.648 1196715.113
567463.550 1862.068 298586.656 NS 304165.091

0.317 0.002 0.058 NS 0.167
0.071 0.000 0.013 NS 0.037

145.649 0.479 21.477 NS 54.849
5911.079 1.663 1737.390 NS 2403.403

0.946 0.053 0.175 NS 0.499
0.946 0.203 4.383 NS 11.518
4.729 4.156 221.757 NS 2.493
0.473 0.003 0.087 NS 0.249
0.473 0.003 0.087 NS 0.249
2.364 0.073 0.437 NS 1.247
1.182 0.008 0.218 NS 0.623
2.364 0.845 0.437 NS 1.247

6951.428 8.313 3073.173 NS 5484.944
124.842 0.086 39.288 NS 51.359

0.473 0.003 0.087 NS 0.249
2.364 0.270 22.350 NS 1.247
2.364 0.352 0.437 NS 1.247
0.473 0.003 0.087 NS 0.249
0.473 0.003 0.087 NS 0.249

1730.764 2.647 873.060 NS 747.947
16361.866 18.953 8695.682 NS 11618.109

0.946 0.068 11.909 NS 0.499
0.946 0.288 4.715 NS 11.668
4.729 5.134 380.654 NS 2.493
0.473 0.003 0.087 NS 0.249
0.473 0.003 2.462 NS 0.249
2.364 0.382 27.763 NS 52.356
1.182 0.008 0.218 NS 0.623
2.364 0.878 202.550 NS 1.247

25819.592 30.126 14021.350 NS 23834.576
187.263 0.104 57.447 NS 69.808

0.473 0.003 0.087 NS 0.249
2.364 0.382 40.510 NS 1.247
2.364 0.410 0.437 NS 1.247
0.473 0.003 0.087 NS 0.249
0.473 0.003 0.087 NS 0.249

1740.222 4.409 1117.517 NS 877.591
3.154 0.022 0.582 NS 1.663

RB-AR50414



Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

 Los Angeles River @ 
Wardlow

S10
2010-11Event14

2/16/2011 

 Coyote Creek @ 
Spring St.

S13
2010-11Event2

9/21/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event3

10/5/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event4

10/30/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event6

11/19/2010 

0.095 0.001 0.017 NS 0.050
3.154 0.022 0.582 NS 1.663
0.014 0.000 0.003 NS 0.007
1.561 0.011 0.288 NS 0.823
3.168 0.022 0.585 NS 1.670
3.168 0.022 0.585 NS 1.670
0.307 NS 0.057 NS 0.162
0.307 NS 0.057 NS 0.162
0.307 NS 0.057 NS 0.162
0.307 NS 0.057 NS 0.162
0.307 NS 0.057 NS 0.162
0.307 NS 0.057 NS 0.162

15.747 0.111 2.907 NS 8.302
1.561 0.011 0.288 NS 0.823
3.168 0.022 0.585 NS 1.670
4.729 0.033 0.873 NS 2.493
3.168 0.022 0.585 NS 1.670
4.729 0.033 0.873 NS 2.493
4.729 0.033 0.873 NS 2.493
4.729 0.033 0.873 NS 2.493
3.168 0.022 0.585 NS 1.670
1.561 0.011 0.288 NS 0.823
1.561 0.011 0.288 NS 0.823
7.897 0.056 1.458 NS 4.164
1.561 0.011 0.288 NS 0.823
1.561 0.011 0.288 NS 0.823
1.561 0.011 0.288 NS 0.823
1.561 0.011 0.288 NS 0.823
7.897 0.056 1.458 NS 4.164
7.897 0.056 1.458 NS 4.164

11.822 0.083 2.183 3.237 6.233
15.747 0.111 2.907 NS 8.302
7.897 0.056 1.458 NS 4.164
4.729 0.033 0.873 NS 2.493
7.897 0.056 1.458 NS 4.164
7.897 0.056 1.458 NS 4.164
1.561 0.011 0.288 NS 0.823
3.168 0.022 0.585 NS 1.670
3.168 0.022 0.585 NS 1.670
7.897 0.056 1.458 NS 4.164
3.168 0.022 0.585 NS 1.670
3.168 0.022 0.585 NS 1.670
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Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 

 Los Angeles River @ 
Wardlow

S10
2010-11Event14

2/16/2011 

 Coyote Creek @ 
Spring St.

S13
2010-11Event2

9/21/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event3

10/5/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event4

10/30/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event6

11/19/2010 

7.897 0.056 1.458 NS 4.164
7.897 0.056 1.458 NS 4.164
1.561 0.011 0.288 NS 0.823
3.168 0.022 0.585 NS 1.670
7.897 0.056 1.458 NS 4.164

15.747 0.111 2.907 NS 8.302
7.897 0.056 1.458 NS 4.164
0.156 0.001 0.029 NS 0.082
3.168 0.022 0.585 NS 1.670
3.168 0.022 0.585 NS 1.670
0.080 0.001 0.015 NS 0.042
0.156 0.001 0.029 NS 0.082
7.897 0.056 1.458 NS 4.164
1.561 0.011 0.288 NS 0.823
1.561 0.011 0.288 NS 0.823
1.561 0.011 0.288 NS 0.823
0.080 0.001 0.015 NS 0.042
1.561 0.011 0.288 NS 0.823
7.897 0.056 1.458 NS 4.164
7.897 0.056 1.458 NS 4.164
1.561 0.011 0.288 NS 0.823
0.317 0.002 0.058 NS 0.167
1.561 0.011 0.288 NS 0.823
0.080 0.001 0.015 NS 0.042
0.080 0.001 0.015 NS 0.042

15.747 0.111 2.907 NS 8.302
15.747 0.111 2.907 NS 8.302
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Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound

 Coyote Creek @ 
Spring St.

S13
2010-11Event8

12/17/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event13

1/24/2011 

 Coyote Creek @ 
Spring St.

S13
2010-11Event14

2/16/2011 

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event4

10/30/2010 

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event6

11/19/2010 

3.25E+16 1.35021E+11 3.36E+13 1.27E+13 1.48E+13
8.67E+16 1.35021E+11 2.35E+13 6.76E+13 1.18E+13
8.67E+16 1.35021E+11 2.35E+13 6.76E+13 1.18E+13
5.78E+17 1.41E+14 3.36E+14 1.27E+14 1.18E+15

0.438 0.001 0.008 NS 0.006
0.159 0.000 0.003 NS 0.002
0.398 0.001 0.007 NS 0.005
0.159 0.000 0.003 NS 0.002
0.080 0.000 0.001 NS 0.001
1.992 0.003 0.037 NS 0.027
0.239 0.000 0.004 NS 0.003
0.398 0.001 0.007 NS 0.005
0.120 0.000 0.002 NS 0.002
0.398 0.001 0.007 NS 0.005
9.561 0.016 0.178 NS 0.130
0.398 0.001 0.007 NS 0.005
1.315 0.002 0.024 NS 0.018
0.199 0.000 0.004 NS 0.003
0.199 0.000 0.004 NS 0.003
0.159 0.000 0.003 NS 0.002
1.315 0.002 0.024 NS 0.018

199.193 1.812 3.698 0.233 2.717
NA NA NA NA NA

57367.454 93.183 1065.089 67.083 782.572
3067565.241 44909.097 195266.228 NS 53801.848

24142.137 29.767 1396.449 NS 709.750
560129.445 3067.278 41272.180 NS 7477.913

1657282.000 6134.557 90236.666 NS 5434.530
860511.808 34037.731 96153.824 NS 34237.540
11951.553 3.236 93.195 NS 130.429
19600.547 170.836 642.012 NS 184.774

3983850.962 66004.725 251479.233 NS 108690.602
60554.535 113.891 8313.608 NS 2434.669

15.935 0.026 0.296 0.019 0.217
398.385 0.647 1079.881 NS 5.435

19919.255 24.590 1153.846 NS 586.929
209550.561 2743.726 7914.199 NS 6195.364
47328.149 618.633 1789.940 NS 1402.109
1195.155 4.685 58.432 NS 16.304

13545.093 3.236 112.426 NS 184.774
1354509.327 67169.515 162721.856 NS 47823.865
7489639.809 192837.335 562130.049 NS 219555.017
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Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound

 Coyote Creek @ 
Spring St.

S13
2010-11Event8

12/17/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event13

1/24/2011 

 Coyote Creek @ 
Spring St.

S13
2010-11Event14

2/16/2011 

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event4

10/30/2010 

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event6

11/19/2010 

1665249.702 1993.084 62426.021 NS 101625.713
59757.764 97.066 1109.467 69.878 815.180

6772546.635 1553.052 451183.329 11366.850 46736.959
1513863.366 1035.368 112426.010 NS 10869.060

2.669 0.004 0.050 NS 0.036
0.598 0.001 0.011 NS 0.008

199.193 0.324 26.775 NS 9.771
30277.267 3.236 622.781 NS 198.904

7.968 0.013 0.148 NS 0.109
7.968 0.393 3.432 NS 0.109

39.839 0.065 0.740 NS 0.543
3.984 0.006 0.074 NS 0.054
3.984 0.006 0.074 NS 0.054

19.919 0.032 0.370 NS 0.272
9.960 0.016 0.185 NS 0.136

19.919 0.032 0.370 NS 0.272
47168.795 3.236 1161.242 NS 378.243

584.033 0.013 16.420 NS 0.109
3.984 0.006 0.074 NS 0.054

19.919 0.032 0.370 NS 0.272
19.919 0.687 0.370 NS 0.272
3.984 0.006 0.074 NS 0.054
3.984 0.006 0.074 NS 0.054

9162.857 0.065 372.781 NS 77.279
117125.218 13.589 1967.455 NS 793.441

7.968 0.013 0.148 NS 0.109
7.968 0.399 4.320 NS 0.109

39.839 0.065 162.722 NS 0.543
3.984 0.006 0.074 NS 0.054
3.984 0.006 0.074 NS 0.054

19.919 0.032 15.385 NS 0.272
9.960 0.016 0.185 NS 0.136

19.919 0.032 0.370 NS 0.272
188037.765 3.236 3683.431 NS 1641.228

884.415 0.013 23.521 NS 6.587
3.984 0.006 0.074 NS 0.054

19.919 0.032 17.899 NS 0.272
19.919 0.914 0.370 NS 0.272
3.984 0.006 0.074 NS 0.054
3.984 0.006 0.074 NS 0.054

10995.429 0.065 396.450 NS 79.453
26.572 0.043 0.493 NS 0.362
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Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

 Coyote Creek @ 
Spring St.

S13
2010-11Event8

12/17/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event13

1/24/2011 

 Coyote Creek @ 
Spring St.

S13
2010-11Event14

2/16/2011 

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event4

10/30/2010 

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event6

11/19/2010 

0.797 0.001 0.015 NS 0.011
26.572 0.043 0.493 NS 0.362
0.120 0.000 0.002 NS 0.002

13.147 0.021 0.244 NS 0.179
26.692 0.043 0.496 NS 0.364
26.692 0.043 0.496 NS 0.364
2.590 0.004 0.048 NS 0.035
2.590 0.004 0.048 NS 0.035
2.590 0.004 0.048 NS 0.035
2.590 0.004 0.048 NS 0.035
2.590 0.004 0.048 NS 0.035
2.590 0.004 0.048 NS 0.035

132.662 0.215 2.463 NS 1.810
13.147 0.021 0.244 NS 0.179
26.692 0.043 0.496 NS 0.364
39.839 0.065 0.740 NS 0.543
26.692 0.043 0.496 NS 0.364
39.839 0.065 0.740 NS 0.543
39.839 0.065 0.740 NS 0.543
39.839 0.065 0.740 NS 0.543
26.692 0.043 0.496 NS 0.364
13.147 0.021 0.244 NS 0.179
13.147 0.021 0.244 NS 0.179
66.530 0.108 1.235 NS 0.908
13.147 0.021 0.244 NS 0.179
13.147 0.021 0.244 NS 0.179
13.147 0.021 0.244 NS 0.179
13.147 0.021 0.244 NS 0.179
66.530 0.108 1.235 NS 0.908
66.530 0.108 1.235 NS 0.908
99.596 0.162 1.849 0.116 1.359

132.662 0.215 2.463 . 1.810
66.530 0.108 1.235 . 0.908
39.839 0.065 0.740 . 0.543
66.530 0.108 1.235 . 0.908
66.530 0.108 1.235 . 0.908
13.147 0.021 0.244 . 0.179
26.692 0.043 0.496 . 0.364
26.692 0.043 0.496 . 0.364
66.530 0.108 1.235 . 0.908
26.692 0.043 0.496 . 0.364
26.692 0.043 0.496 . 0.364

RB-AR50419



Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 

 Coyote Creek @ 
Spring St.

S13
2010-11Event8

12/17/2010 

 Coyote Creek @ 
Spring St.

S13
2010-11Event13

1/24/2011 

 Coyote Creek @ 
Spring St.

S13
2010-11Event14

2/16/2011 

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event4

10/30/2010 

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event6

11/19/2010 

66.530 0.108 1.235 . 0.908
66.530 0.108 1.235 . 0.908
13.147 0.021 0.244 . 0.179
26.692 0.043 0.496 . 0.364
66.530 0.108 1.235 . 0.908

132.662 0.215 2.463 . 1.810
66.530 0.108 1.235 . 0.908
1.315 0.002 0.024 . 0.018

26.692 0.043 0.496 . 0.364
26.692 0.043 0.496 . 0.364
0.677 0.001 0.013 . 0.009
1.315 0.002 0.024 . 0.018

66.530 0.108 1.235 . 0.908
13.147 0.021 0.244 . 0.179
13.147 0.021 0.244 . 0.179
13.147 0.021 0.244 . 0.179
0.677 0.001 0.013 . 0.009

13.147 0.021 0.244 . 0.179
66.530 0.108 1.235 . 0.908
66.530 0.108 1.235 . 0.908
13.147 0.021 0.244 . 0.179
2.669 0.004 0.050 . 0.036

13.147 0.021 0.244 . 0.179
0.677 0.001 0.013 . 0.009
0.677 0.001 0.013 . 0.009

132.662 0.215 2.463 . 1.810
132.662 0.215 2.463 . 1.810

RB-AR50420



Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event8

12/17/2010 

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event13

1/24/2011 

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event14

2/16/2011 

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event2

9/21/2010 

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event3

10/5/2010 

5.13E+15 9620852511 3.03E+12 2.39E+13 2.15E+15
9.05E+15 9620852511 9.10E+12 8.95E+12 9.81E+14
9.05E+15 9620852511 9.10E+12 8.95E+12 9.81E+14
7.24E+16 3.84834E+11 3.41E+14 2.39E+13 9.81E+15

0.037 0.001 0.005 NS 0.007
0.013 0.000 0.002 NS 0.003
0.033 0.001 0.004 NS 0.007
0.013 0.000 0.002 NS 0.003
0.007 0.000 0.001 NS 0.001
0.166 0.003 0.021 NS 0.034
0.020 0.000 0.003 NS 0.004
0.033 0.001 0.004 NS 0.007
0.010 0.000 0.001 NS 0.002
0.033 0.001 0.004 NS 0.007
0.798 0.013 0.100 NS 0.162
0.033 0.001 0.004 NS 0.007
0.110 0.002 0.014 NS 0.022
0.017 0.000 0.002 NS 0.003
0.017 0.000 0.002 NS 0.003
0.013 0.000 0.002 NS 0.003
0.110 0.002 0.014 NS 0.022

16.618 1.803 10.026 0.055 8.108
NA NA NA NA NA

4785.928 76.356 601.534 618.021 973.004
365591.752 18346.764 82710.906 5128.260 112165.763

1847.900 43.587 556.419 3.704 539.207
36093.877 2110.408 15790.264 165.463 19730.363

199413.683 3976.900 27653.848 1398.218 109462.974
238631.707 13786.585 59568.562 3440.756 83516.195

664.712 11.666 87.724 4.383 324.335
1349.366 41.996 288.235 12.536 456.771

764419.117 34996.717 146206.147 6793.849 155410.395
4785.928 1124.137 1019.266 21.916 2324.399

1.329 0.021 0.167 0.004 0.270
33.236 0.530 4.177 0.110 6.757

1528.838 36.057 459.505 3.068 445.960
40480.978 2057.383 9691.379 172.257 11892.274
9106.558 464.502 2188.915 38.791 2689.276

99.707 0.530 4.177 0.329 20.271
864.126 13.787 90.230 5.698 364.877

357615.204 17392.308 81875.443 1900.086 53380.092
1382601.533 78053.284 300766.932 15165.624 381093.316

RB-AR50421



Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event8

12/17/2010 

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event13

1/24/2011 

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event14

2/16/2011 

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event2

9/21/2010 

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event3

10/5/2010 

395503.804 2121.013 6357.879 177.955 42974.353
4985.342 79.538 626.598 131.932 1013.546

405474.488 1590.760 20051.129 1753.251 556774.633
53176.982 742.355 17544.738 810.879 189195.264

0.223 0.004 0.028 0.001 0.045
0.050 0.001 0.006 0.000 0.010

16.618 0.265 2.089 0.199 3.378
4220.923 6.596 104.433 3.769 1364.909

0.665 0.011 0.084 0.056 0.135
0.665 0.011 0.084 0.033 3.014
3.324 0.053 0.418 1.837 0.676
0.332 0.005 0.042 0.001 0.068
0.332 0.005 0.042 0.001 0.068
1.662 0.027 0.209 0.023 0.338
0.831 0.013 0.104 0.003 0.169
1.662 0.027 0.209 0.454 102.976

5816.232 14.635 223.069 17.204 1527.076
0.665 0.011 0.084 0.065 44.866
0.332 0.005 0.042 0.001 0.068
1.662 0.027 0.209 0.126 0.338
1.662 0.027 0.209 0.028 0.338
0.332 0.005 0.042 0.001 0.068
0.332 0.005 0.042 0.001 0.068

459.316 6.554 0.418 2.871 664.886
19609.012 27.043 403.529 23.669 6662.376

0.665 0.011 0.084 0.074 10.838
0.665 0.011 0.084 0.052 3.230
3.324 0.053 0.418 2.301 216.223
0.332 0.005 0.042 0.001 0.068
0.332 0.005 0.042 0.006 1.392
1.662 0.027 0.209 0.120 17.838
0.831 0.013 0.104 0.003 0.169
1.662 0.027 0.209 0.721 190.547

31773.247 46.662 814.577 46.899 10243.572
52.512 0.011 0.084 0.085 61.624
0.332 0.005 0.042 0.001 0.068
1.662 0.027 0.209 0.182 24.325
1.662 0.027 0.209 0.046 0.338
0.332 0.005 0.042 0.001 0.068
0.332 0.005 0.042 0.001 0.068

514.487 6.957 74.022 3.046 804.080
2.217 0.035 0.279 0.007 0.451

RB-AR50422



Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event8

12/17/2010 

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event13

1/24/2011 

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event14

2/16/2011 

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event2

9/21/2010 

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event3

10/5/2010 

0.066 0.001 0.008 0.000 0.014
2.217 0.035 0.279 0.007 0.451
0.010 0.000 0.001 0.000 0.002
1.097 0.017 0.138 0.004 0.223
2.227 0.036 0.280 0.007 0.453
2.227 0.036 0.280 0.007 0.453
0.216 0.003 0.027 NS 0.044
0.216 0.003 0.027 NS 0.044
0.216 0.003 0.027 NS 0.044
0.216 0.003 0.027 NS 0.044
0.216 0.003 0.027 NS 0.044
0.216 0.003 0.027 NS 0.044

11.067 0.177 1.391 0.036 2.250
1.097 0.017 0.138 0.004 0.223
2.227 0.036 0.280 0.007 0.453
3.324 0.053 0.418 0.011 0.676
2.227 0.036 0.280 0.007 0.453
3.324 0.053 0.418 0.011 0.676
3.324 0.053 0.418 0.011 0.676
3.324 0.053 0.418 0.011 0.676
2.227 0.036 0.280 0.007 0.453
1.097 0.017 0.138 0.004 0.223
1.097 0.017 0.138 0.004 0.223
5.550 0.089 0.698 0.018 1.128
1.097 0.017 0.138 0.004 0.223
1.097 0.017 0.138 0.004 0.223
1.097 0.017 0.138 0.004 0.223
1.097 0.017 0.138 0.004 0.223
5.550 0.089 0.698 0.018 1.128
5.550 0.089 0.698 0.018 1.128
8.309 0.133 1.044 0.027 1.689

11.067 0.177 1.391 0.036 2.250
5.550 0.089 0.698 0.018 1.128
3.324 0.053 0.418 0.011 0.676
5.550 0.089 0.698 0.018 1.128
5.550 0.089 0.698 0.018 1.128
1.097 0.017 0.138 0.004 0.223
2.227 0.036 0.280 0.007 0.453
2.227 0.036 0.280 0.007 0.453
5.550 0.089 0.698 0.018 1.128
2.227 0.036 0.280 0.007 0.453
2.227 0.036 0.280 0.007 0.453

RB-AR50423



Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event8

12/17/2010 

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event13

1/24/2011 

 San Gabriel River @ 
SGR Parkway

S14
2010-11Event14

2/16/2011 

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event2

9/21/2010 

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event3

10/5/2010 

5.550 0.089 0.698 0.018 1.128
5.550 0.089 0.698 0.018 1.128
1.097 0.017 0.138 0.004 0.223
2.227 0.036 0.280 0.007 0.453
5.550 0.089 0.698 0.018 1.128

11.067 0.177 1.391 0.036 2.250
5.550 0.089 0.698 0.018 1.128
0.110 0.002 0.014 0.000 0.022
2.227 0.036 0.280 0.007 0.453
2.227 0.036 0.280 0.007 0.453
0.057 0.001 0.007 0.000 0.011
0.110 0.002 0.014 0.000 0.022
5.550 0.089 0.698 0.018 1.128
1.097 0.017 0.138 0.004 0.223
1.097 0.017 0.138 0.004 0.223
1.097 0.017 0.138 0.004 0.223
0.057 0.001 0.007 0.000 0.011
1.097 0.017 0.138 0.004 0.223
5.550 0.089 0.698 0.018 1.128
5.550 0.089 0.698 0.018 1.128
1.097 0.017 0.138 0.004 0.223
0.223 0.004 0.028 0.001 0.045
1.097 0.017 0.138 0.004 0.223
0.057 0.001 0.007 0.000 0.011
0.057 0.001 0.007 0.000 0.011

11.067 0.177 1.391 0.036 2.250
11.067 0.177 1.391 0.036 2.250

RB-AR50424



Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event4

10/30/2010 

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event6

11/19/2010 

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event8

12/17/2010 

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event13

1/24/2011 

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event14

2/16/2011 

7.57E+13 5.52E+13 2.26E+16 4735948397 1.35E+13
7.57E+13 3.09E+12 2.26E+16 4735948397 5.19E+12
7.57E+13 3.09E+12 2.26E+16 4735948397 5.19E+12
6.06E+14 3.31E+14 3.77E+16 35519612974 1.66E+14

NS 0.001 0.091 0.000 0.001
NS 0.000 0.033 0.000 0.000
NS 0.001 0.083 0.000 0.001
NS 0.000 0.033 0.000 0.000
NS 0.000 0.017 0.000 0.000
NS 0.006 0.416 0.001 0.006
NS 0.001 0.050 0.000 0.001
NS 0.001 0.083 0.000 0.001
NS 0.000 0.025 0.000 0.000
NS 0.001 0.083 0.000 0.001
NS 0.029 1.995 0.003 0.027
NS 0.001 0.083 0.000 0.001
NS 0.004 0.274 0.000 0.004
NS 0.001 0.042 0.000 0.001
NS 0.001 0.042 0.000 0.001
NS 0.000 0.033 0.000 0.000
NS 0.004 0.274 0.000 0.004

1.391 1.218 41.561 0.065 1.603
NA NA NA NA NA

400.695 175.321 11969.669 18.794 164.891
NS 15267.541 274304.914 5037.721 12595.857
NS 117.611 6832.686 11.694 318.332
NS 2357.094 106230.812 224.479 4442.902
NS 16460.699 362414.977 1166.767 9778.965
NS 13855.233 95591.106 5403.151 7626.219
NS 43.830 2826.172 1.305 56.109
NS 65.989 2726.425 14.878 83.820
NS 46265.277 498736.207 7830.654 17176.168
NS 301.942 15294.577 84.049 3710.052

0.111 0.049 3.325 0.005 0.046
NS 1.218 83.123 0.131 185.503
NS 97.157 5652.344 9.658 263.368
NS 1387.958 39732.651 368.041 1238.974
NS 314.117 8960.627 83.266 279.399
NS 3.653 83.123 0.131 1.145
NS 56.005 3324.908 1.827 62.063
NS 8522.551 89273.781 2949.546 5381.866
NS 59414.356 764728.850 20516.313 36642.492

RB-AR50425



Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event4

10/30/2010 

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event6

11/19/2010 

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event8

12/17/2010 

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event13

1/24/2011 

 Domiguez Channel @ 
Artesia Blvd.

S28
2010-11Event14

2/16/2011 

NS 11566.319 686593.511 147.477 16168.499
417.391 182.626 12468.405 19.577 171.762

55652.121 25324.152 1479584.080 756.963 39619.694
NS 8766.053 282617.184 287.124 14656.997
NS 0.008 0.557 0.001 0.008
NS 0.002 0.125 0.000 0.002
NS 2.031 41.561 0.065 4.008
NS 62.823 7281.549 1.671 162.601
NS 0.024 1.662 0.003 0.023
NS 0.024 1.662 0.003 0.511
NS 0.122 8.312 0.013 0.115
NS 0.012 0.831 0.001 0.011
NS 0.012 0.831 0.001 0.011
NS 0.061 4.156 0.007 0.057
NS 0.030 2.078 0.003 0.029
NS 0.061 4.156 0.007 12.756
NS 103.975 9642.233 6.108 247.337
NS 1.790 159.097 0.003 3.962
NS 0.012 0.831 0.001 0.011
NS 0.061 4.156 0.007 0.057
NS 0.061 4.156 0.007 0.057
NS 0.012 0.831 0.001 0.011
NS 0.012 0.831 0.001 0.011
NS 28.733 3025.666 0.013 81.072
NS 270.287 26266.774 6.839 460.321
NS 0.024 1.662 0.003 1.615
NS 0.555 1.662 0.003 0.522
NS 0.122 8.312 0.013 0.115
NS 0.012 0.831 0.001 0.011
NS 0.012 0.831 0.001 0.011
NS 2.459 174.558 0.007 3.138
NS 0.030 2.078 0.003 0.029
NS 0.061 4.156 0.007 18.482
NS 496.743 37737.706 13.625 815.295
NS 2.484 246.043 0.003 5.451
NS 0.012 0.831 0.001 0.011
NS 0.061 4.156 0.007 2.588
NS 0.061 4.156 0.007 0.057
NS 0.012 0.831 0.001 0.011
NS 0.012 0.831 0.001 0.011
NS 32.873 3258.410 0.013 97.103
NS 0.081 5.544 0.009 0.076
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Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound
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NS 0.002 0.166 0.000 0.002
NS 0.081 5.544 0.009 0.076
NS 0.000 0.025 0.000 0.000
NS 0.040 2.743 0.004 0.038
NS 0.082 5.569 0.009 0.077
NS 0.082 5.569 0.009 0.077
NS 0.008 0.540 0.001 0.007
NS 0.008 0.540 0.001 0.007
NS 0.008 0.540 0.001 0.007
NS 0.008 0.540 0.001 0.007
NS 0.008 0.540 0.001 0.007
NS 0.008 0.540 0.001 0.007
NS 0.405 27.680 0.043 0.381
NS 0.040 2.743 0.004 0.038
NS 0.082 5.569 0.009 0.077
NS 0.122 8.312 0.013 0.115
NS 0.082 5.569 0.009 0.077
NS 0.122 8.312 0.013 0.115
NS 0.122 8.312 0.013 0.115
NS 0.122 8.312 0.013 0.115
NS 0.082 5.569 0.009 0.077
NS 0.040 2.743 0.004 0.038
NS 0.040 2.743 0.004 0.038
NS 0.203 13.881 0.022 0.191
NS 0.040 2.743 0.004 0.038
NS 0.040 2.743 0.004 0.038
NS 0.040 2.743 0.004 0.038
NS 0.040 2.743 0.004 0.038
NS 0.203 13.881 0.022 0.191
NS 0.203 13.881 0.022 0.191

0.696 0.304 20.781 0.033 0.286
NS 0.405 27.680 0.043 0.381
NS 0.203 13.881 0.022 0.191
NS 0.122 8.312 0.013 0.115
NS 0.203 13.881 0.022 0.191
NS 0.203 13.881 0.022 0.191
NS 0.040 2.743 0.004 0.038
NS 0.082 5.569 0.009 0.077
NS 0.082 5.569 0.009 0.077
NS 0.203 13.881 0.022 0.191
NS 0.082 5.569 0.009 0.077
NS 0.082 5.569 0.009 0.077
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Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 
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NS 0.203 13.881 0.022 0.191
NS 0.203 13.881 0.022 0.191
NS 0.040 2.743 0.004 0.038
NS 0.082 5.569 0.009 0.077
NS 0.203 13.881 0.022 0.191
NS 0.405 27.680 0.043 0.381
NS 0.203 13.881 0.022 0.191
NS 0.004 0.274 0.000 0.004
NS 0.082 5.569 0.009 0.077
NS 0.082 5.569 0.009 0.077
NS 0.002 0.141 0.000 0.002
NS 0.004 0.274 0.000 0.004
NS 0.203 13.881 0.022 0.191
NS 0.040 2.743 0.004 0.038
NS 0.040 2.743 0.004 0.038
NS 0.040 2.743 0.004 0.038
NS 0.002 0.141 0.000 0.002
NS 0.040 2.743 0.004 0.038
NS 0.203 13.881 0.022 0.191
NS 0.203 13.881 0.022 0.191
NS 0.040 2.743 0.004 0.038
NS 0.008 0.557 0.001 0.008
NS 0.040 2.743 0.004 0.038
NS 0.002 0.141 0.000 0.002
NS 0.002 0.141 0.000 0.002
NS 0.405 27.680 0.043 0.381
NS 0.405 27.680 0.043 0.381
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Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound
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440417578.4 3.03E+12 2.77E+13 4.36E+13 2.51E+12
16939137632 9.68E+12 5.78E+13 1.40E+13 1.89E+13
16939137632 9.68E+12 5.78E+13 1.40E+13 1.89E+13
3.04904E+11 1.45E+13 1.04E+14 4.36E+13 3.14E+13

NS 0.000 NS 0.000 0.000
NS 0.000 NS 0.000 0.000
NS 0.000 NS 0.000 0.000
NS 0.000 NS 0.000 0.000
NS 0.000 NS 0.000 0.000
NS 0.000 NS 0.000 0.000
NS 0.000 NS 0.000 0.000
NS 0.000 NS 0.000 0.000
NS 0.000 NS 0.000 0.000
NS 0.000 NS 0.000 0.000
NS 0.002 NS 0.002 0.002
NS 0.000 NS 0.000 0.000
NS 0.000 NS 0.000 0.000
NS 0.000 NS 0.000 0.000
NS 0.000 NS 0.000 0.000
NS 0.000 NS 0.000 0.000
NS 0.000 NS 0.000 0.000

0.002 0.033 0.064 0.048 0.035
NA NA NA NA NA

0.538 9.606 18.339 13.840 9.978
194.936 3482.253 NS 2325.937 2439.160

0.099 2.255 NS 4.613 0.693
0.373 88.724 NS 286.417 81.629

32.639 973.964 NS 1093.767 480.903
94.107 1284.831 NS 961.131 981.208
0.141 2.802 NS 4.421 2.633
0.371 6.604 NS 5.363 5.086

313.690 5069.947 NS 3267.845 3395.422
0.344 9.606 NS 85.733 7.761
0.000 0.003 0.005 0.004 0.003
0.004 0.067 NS 0.096 0.069
0.082 1.868 NS 3.806 0.693
5.497 110.071 NS 136.481 77.332
1.240 24.816 NS 30.756 17.462
0.011 0.200 NS 0.288 0.208
0.142 3.069 NS 5.767 3.049

174.023 2214.766 NS 1497.442 1635.346
610.948 9526.164 NS 6727.917 6957.150
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Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound
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1.008 216.140 NS 445.965 95.072
0.560 10.006 19.103 14.417 10.394
5.975 346.891 40752.554 12437.035 443.484
5.228 200.130 NS 1999.153 69.294
0.000 0.000 NS 0.001 0.000
0.000 0.000 NS 0.000 0.000
0.004 0.033 NS 0.137 0.035
0.019 0.334 NS 75.929 4.851
0.000 0.001 NS 0.002 0.001
0.000 0.001 NS 0.043 0.001
0.041 0.007 NS 2.114 0.007
0.000 0.001 NS 0.001 0.001
0.000 0.001 NS 0.001 0.001
0.001 0.003 NS 0.005 0.003
0.000 0.002 NS 0.002 0.002
0.004 0.003 NS 0.005 0.003
0.019 0.334 NS 34.793 4.740
0.000 0.001 NS 0.206 0.001
0.000 0.001 NS 0.001 0.001
0.008 0.157 NS 0.005 0.003
0.002 0.003 NS 0.005 0.003
0.000 0.001 NS 0.001 0.001
0.000 0.001 NS 0.001 0.001
0.034 0.007 NS 2.038 0.007
0.019 3.122 NS 401.753 11.711
0.000 0.001 NS 0.002 0.001
0.001 0.001 NS 0.086 0.001
0.051 0.007 NS 3.998 0.007
0.000 0.001 NS 0.001 0.001
0.000 0.001 NS 0.001 0.001
0.002 0.003 NS 0.398 0.003
0.000 0.002 NS 0.002 0.002
0.005 0.003 NS 0.005 0.003
0.096 4.470 NS 465.187 13.720
0.000 0.001 NS 0.469 0.001
0.000 0.001 NS 0.001 0.001
0.011 0.240 NS 0.457 0.003
0.002 0.003 NS 0.005 0.003
0.000 0.001 NS 0.001 0.001
0.000 0.001 NS 0.001 0.001
0.043 0.743 NS 2.999 0.786
0.000 0.004 NS 0.006 0.005
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Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound
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0.000 0.000 NS 0.000 0.000
0.000 0.004 NS 0.006 0.005
0.000 0.000 NS 0.000 0.000
0.000 0.002 NS 0.003 0.002
0.000 0.004 NS 0.006 0.005
0.000 0.004 NS 0.006 0.005
NS 0.000 NS 0.001 0.000
NS 0.000 NS 0.001 0.000
NS 0.000 NS 0.001 0.000
NS 0.000 NS 0.001 0.000
NS 0.000 NS 0.001 0.000
NS 0.000 NS 0.001 0.000

0.001 0.022 NS 0.032 0.023
0.000 0.002 NS 0.003 0.002
0.000 0.004 NS 0.006 0.005
0.000 0.007 NS 0.010 0.007
0.000 0.004 NS 0.006 0.005
0.000 0.007 NS 0.010 0.007
0.000 0.007 NS 0.010 0.007
0.000 0.007 NS 0.010 0.007
0.000 0.004 NS 0.006 0.005
0.000 0.002 NS 0.003 0.002
0.000 0.002 NS 0.003 0.002
0.001 0.011 NS 0.016 0.012
0.000 0.002 NS 0.003 0.002
0.000 0.002 NS 0.003 0.002
0.000 0.002 NS 0.003 0.002
0.000 0.002 NS 0.003 0.002
0.001 0.011 NS 0.016 0.012
0.001 0.011 NS 0.016 0.012
0.001 0.017 0.032 0.024 0.017
0.001 0.022 NS 0.032 0.023
0.001 0.011 NS 0.016 0.012
0.000 0.007 NS 0.010 0.007
0.001 0.011 NS 0.016 0.012
0.001 0.011 NS 0.016 0.012
0.000 0.002 NS 0.003 0.002
0.000 0.004 NS 0.006 0.005
0.000 0.004 NS 0.006 0.005
0.001 0.011 NS 0.016 0.012
0.000 0.004 NS 0.006 0.005
0.000 0.004 NS 0.006 0.005
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Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 

 Santa Clara River
S29

2010-11Event2
9/21/2010 

 Santa Clara River
S29

2010-11Event3
10/5/2010 

 Santa Clara River
S29

2010-11Event4
10/30/2010 

 Santa Clara River
S29

2010-11Event6
11/19/2010 

 Santa Clara River
S29

2010-11Event8
12/17/2010 

0.001 0.011 NS 0.016 0.012
0.001 0.011 NS 0.016 0.012
0.000 0.002 NS 0.003 0.002
0.000 0.004 NS 0.006 0.005
0.001 0.011 NS 0.016 0.012
0.001 0.022 NS 0.032 0.023
0.001 0.011 NS 0.016 0.012
0.000 0.000 NS 0.000 0.000
0.000 0.004 NS 0.006 0.005
0.000 0.004 NS 0.006 0.005
0.000 0.000 NS 0.000 0.000
0.000 0.000 NS 0.000 0.000
0.001 0.011 NS 0.016 0.012
0.000 0.002 NS 0.003 0.002
0.000 0.002 NS 0.003 0.002
0.000 0.002 NS 0.003 0.002
0.000 0.000 NS 0.000 0.000
0.000 0.002 NS 0.003 0.002
0.001 0.011 NS 0.016 0.012
0.001 0.011 NS 0.016 0.012
0.000 0.002 NS 0.003 0.002
0.000 0.000 NS 0.001 0.000
0.000 0.002 NS 0.003 0.002
0.000 0.000 NS 0.000 0.000
0.000 0.000 NS 0.000 0.000
0.001 0.022 NS 0.032 0.023
0.001 0.022 NS 0.032 0.023
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Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound

 Santa Clara River
S29

2010-11Event13
1/24/2011 

 Santa Clara River
S29

2010-11Event14
2/16/2011 

 Project No. 1232
TS19

2010-11Event2
9/21/2010 

 Project No. 1232
TS19

2010-11Event3
10/5/2010 

 Project No. 1232
TS19

2010-11Event4
10/30/2010 

3126179864 1.19E+12 4.64429E+11 1.62E+15 2.27E+14
10160084558 7.15E+12 8.35972E+11 5.17E+16 4.72E+14
10160084558 7.15368E+11 8.35972E+11 5.17E+16 4.72E+14
17975534217 2.15E+13 2.23E+13 2.91E+15 4.72E+14

0.000 0.000 NS 0.004 NS
0.000 0.000 NS 0.001 NS
0.000 0.000 NS 0.004 NS
0.000 0.000 NS 0.001 NS
0.000 0.000 NS 0.001 NS
0.000 0.001 NS 0.018 NS
0.000 0.000 NS 0.002 NS
0.000 0.000 NS 0.004 NS
0.000 0.000 NS 0.001 NS
0.000 0.000 NS 0.004 NS
0.002 0.006 NS 0.085 NS
0.000 0.000 NS 0.004 NS
0.000 0.001 NS 0.012 NS
0.000 0.000 NS 0.002 NS
0.000 0.000 NS 0.002 NS
0.000 0.000 NS 0.001 NS
0.000 0.001 NS 0.012 NS
0.043 0.368 0.051 3.563 0.520
NA NA NA NA NA

12.406 37.850 14.744 4102.843 149.867
4462.555 4915.299 2825.908 39176.457 NS

2.085 21.606 10.894 861.882 NS
8.615 452.102 204.571 12750.156 NS

525.513 262.850 1752.882 56699.018 NS
1998.673 1319.508 3747.400 16596.572 NS

3.618 11.671 0.512 277.797 NS
9.390 13.090 19.474 217.964 NS

6547.377 5257.005 5733.727 42737.953 NS
16.541 57.827 43.003 3005.903 NS
0.003 0.011 0.004 0.714 0.042
0.086 0.263 0.102 406.011 NS
1.723 17.874 9.010 712.299 NS

105.620 101.986 1.024 3005.903 NS
23.777 0.789 0.307 678.109 NS
0.086 0.263 0.307 10.684 NS
3.963 20.818 2.048 320.535 NS

3394.298 2491.820 3112.595 14245.984 NS
13163.674 10093.449 14825.780 92598.898 NS
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Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound

 Santa Clara River
S29

2010-11Event13
1/24/2011 

 Santa Clara River
S29

2010-11Event14
2/16/2011 

 Project No. 1232
TS19

2010-11Event2
9/21/2010 

 Project No. 1232
TS19

2010-11Event3
10/5/2010 

 Project No. 1232
TS19

2010-11Event4
10/30/2010 

91.836 956.775 278.495 16952.721 NS
12.922 39.428 15.358 534.224 156.111

1206.096 171904.051 880.537 235058.742 14778.520
327.369 22079.419 675.761 101146.489 NS

0.001 0.002 0.001 0.024 NS
0.000 0.000 0.000 0.005 NS
0.043 0.131 0.051 8.548 NS
7.667 383.761 0.512 776.406 NS
0.002 0.005 0.036 0.071 NS
0.002 0.005 0.058 1.446 NS
0.009 14.299 1.266 71.230 NS
0.001 0.003 0.001 0.036 NS
0.001 0.003 0.001 0.819 NS
0.004 0.013 0.021 0.178 NS
0.002 0.007 0.003 0.089 NS
0.004 0.013 0.297 36.968 NS
10.786 228.680 2.887 1282.139 NS
0.002 1.262 0.027 32.837 NS
0.001 0.003 0.001 0.036 NS
0.004 0.013 0.095 8.761 NS
0.004 0.013 0.033 0.178 NS
0.001 0.003 0.001 0.036 NS
0.001 0.003 0.001 0.036 NS
0.870 9.095 0.756 530.663 NS
25.328 3275.114 4.935 3134.117 NS
0.002 0.005 0.043 4.715 NS
0.002 0.190 0.083 1.745 NS
0.009 35.222 1.554 109.694 NS
0.001 0.003 0.001 0.036 NS
0.001 0.066 0.001 1.140 NS
0.004 2.297 0.129 11.183 NS
0.002 0.007 0.003 0.089 NS
0.004 3.916 0.319 86.188 NS
34.632 3616.819 7.556 5114.308 NS
0.002 3.764 0.036 42.952 NS
0.001 0.003 0.001 0.036 NS
0.231 1.845 0.133 15.457 NS
0.004 0.013 0.050 0.178 NS
0.001 0.003 0.001 0.036 NS
0.001 0.003 0.001 0.036 NS
1.070 15.666 0.846 664.575 NS
0.006 0.018 0.007 0.238 NS
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Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

 Santa Clara River
S29

2010-11Event13
1/24/2011 

 Santa Clara River
S29

2010-11Event14
2/16/2011 

 Project No. 1232
TS19

2010-11Event2
9/21/2010 

 Project No. 1232
TS19

2010-11Event3
10/5/2010 

 Project No. 1232
TS19

2010-11Event4
10/30/2010 

0.000 0.001 0.000 0.007 NS
0.006 0.018 0.007 0.238 NS
0.000 0.000 0.000 0.001 NS
0.003 0.009 0.003 0.118 NS
0.006 0.018 0.007 0.239 NS
0.006 0.018 0.007 0.239 NS
0.001 0.002 NS 0.023 NS
0.001 0.002 NS 0.023 NS
0.001 0.002 NS 0.023 NS
0.001 0.002 NS 0.023 NS
0.001 0.002 NS 0.023 NS
0.001 0.002 NS 0.023 NS
0.029 0.088 0.034 1.186 NS
0.003 0.009 0.003 0.118 NS
0.006 0.018 0.007 0.239 NS
0.009 0.026 0.010 0.356 NS
0.006 0.018 0.007 0.239 NS
0.009 0.026 0.010 0.356 NS
0.009 0.026 0.010 0.356 NS
0.009 0.026 0.010 0.356 NS
0.006 0.018 0.007 0.239 NS
0.003 0.009 0.003 0.118 NS
0.003 0.009 0.003 0.118 NS
0.014 0.044 0.017 0.595 NS
0.003 0.009 0.003 0.118 NS
0.003 0.009 0.003 0.118 NS
0.003 0.009 0.003 0.118 NS
0.003 0.009 0.003 0.118 NS
0.014 0.044 0.017 0.595 NS
0.014 0.044 0.017 0.595 NS
0.022 0.066 0.026 1.782 0.260
0.029 0.088 0.034 1.186 NS
0.014 0.044 0.017 0.595 NS
0.009 0.026 0.010 0.356 NS
0.014 0.044 0.017 0.595 NS
0.014 0.044 0.017 0.595 NS
0.003 0.009 0.003 0.118 NS
0.006 0.018 0.007 0.239 NS
0.006 0.018 0.007 0.239 NS
0.014 0.044 0.017 0.595 NS
0.006 0.018 0.007 0.239 NS
0.006 0.018 0.007 0.239 NS
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Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 

 Santa Clara River
S29

2010-11Event13
1/24/2011 

 Santa Clara River
S29

2010-11Event14
2/16/2011 

 Project No. 1232
TS19

2010-11Event2
9/21/2010 

 Project No. 1232
TS19

2010-11Event3
10/5/2010 

 Project No. 1232
TS19

2010-11Event4
10/30/2010 

0.014 0.044 0.017 0.595 NS
0.014 0.044 0.017 0.595 NS
0.003 0.009 0.003 0.118 NS
0.006 0.018 0.007 0.239 NS
0.014 0.044 0.017 0.595 NS
0.029 0.088 0.034 1.186 NS
0.014 0.044 0.017 0.595 NS
0.000 0.001 0.000 0.012 NS
0.006 0.018 0.007 0.239 NS
0.006 0.018 0.007 0.239 NS
0.000 0.000 0.000 0.006 NS
0.000 0.001 0.000 0.012 NS
0.014 0.044 0.017 0.595 NS
0.003 0.009 0.003 0.118 NS
0.003 0.009 0.003 0.118 NS
0.003 0.009 0.003 0.118 NS
0.000 0.000 0.000 0.006 NS
0.003 0.009 0.003 0.118 NS
0.014 0.044 0.017 0.595 NS
0.014 0.044 0.017 0.595 NS
0.003 0.009 0.003 0.118 NS
0.001 0.002 0.001 0.024 NS
0.003 0.009 0.003 0.118 NS
0.000 0.000 0.000 0.006 NS
0.000 0.000 0.000 0.006 NS
0.029 0.088 0.034 1.186 NS
0.029 0.088 0.034 1.186 NS
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Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound

 Project No. 1232
TS19

2010-11Event6
11/19/2010 

 Project No. 1232
TS19

2010-11Event8
12/17/2010 

 Project No. 1232
TS19

2010-11Event13
1/24/2011 

 Project No. 1232
TS19

2010-11Event14
2/16/2011 

 Project No. 1232
TS19

2010-11Event15
2/18/2011 

1.12E+14 1.32E+16 49227138791 4.21E+13 7.87E+13
6.20E+12 7.94E+15 78763422066 1.40E+14 6.29E+14
6.20E+12 7.94E+15 78763422066 2.34E+14 6.29E+14
1.12E+14 6.35E+16 4.92271E+11 1.12E+14 6.29E+14

0.002 0.032 0.000 0.001 0.003
0.001 0.012 0.000 0.000 0.001
0.001 0.111 0.000 0.001 0.003
0.001 0.012 0.000 0.000 0.001
0.000 0.006 0.000 0.000 0.001
0.007 0.146 0.001 0.003 0.014
0.001 0.018 0.000 0.000 0.002
0.001 0.029 0.000 0.001 0.003
0.000 0.009 0.000 0.000 0.001
0.001 0.029 0.000 0.001 0.003
0.033 0.700 0.003 0.012 0.069
0.001 0.029 0.000 0.001 0.003
0.005 0.096 0.000 0.002 0.010
0.001 0.015 0.000 0.000 0.001
0.001 0.015 0.000 0.000 0.001
0.001 0.012 0.000 0.000 0.001
0.005 0.096 0.000 0.002 0.010

19.142 35.002 0.109 0.824 1.445
NA NA NA NA NA

196.885 4200.277 15.628 664.559 416.304
21055.810 147593.058 1862.309 13085.117 19080.584

136.726 1411.760 5.253 160.731 216.825
3363.461 52445.122 121.549 2884.908 10234.132

17993.147 189012.453 1191.617 9612.925 2890.998
13125.700 81088.676 2582.922 8654.723 8846.453

30.080 1166.744 1.519 79.232 73.431
117.037 945.062 21.271 234.914 116.796

27345.208 175011.531 3255.785 17000.349 20236.983
434.789 5133.672 76.837 1566.093 1260.475

0.055 1.167 0.004 0.021 0.116
136.726 29.169 0.109 64.910 2.891
112.936 1166.744 4.341 132.912 179.242
620.736 19601.291 1.085 5.152 1104.361
140.281 4421.958 0.326 1.545 8.673

4.102 87.506 0.109 0.515 2.891
54.690 1400.092 1.953 86.547 83.261

12496.760 94506.227 1771.147 9798.383 5897.635
70550.635 513367.157 8942.555 44303.941 43943.164

RB-AR50437



Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound

 Project No. 1232
TS19

2010-11Event6
11/19/2010 

 Project No. 1232
TS19

2010-11Event8
12/17/2010 

 Project No. 1232
TS19

2010-11Event13
1/24/2011 

 Project No. 1232
TS19

2010-11Event14
2/16/2011 

 Project No. 1232
TS19

2010-11Event15
2/18/2011 

12305.343 119007.841 160.619 2009.132 22665.421
205.089 4375.288 16.279 77.274 433.650

18321.289 332521.908 455.810 11745.696 26018.979
6562.850 116674.354 282.168 4945.556 20236.983

0.009 0.195 0.001 0.003 0.019
0.002 0.044 0.000 0.001 0.004
1.725 14.584 0.054 0.983 2.908

81.215 2350.988 2.453 64.910 459.669
0.027 0.583 0.002 0.010 0.058
0.640 0.583 0.055 0.313 0.058
0.137 2.917 0.011 0.052 0.289
0.014 0.292 0.001 0.005 0.029
0.014 0.292 0.001 0.005 0.029
0.068 1.458 0.005 0.026 0.145
0.034 0.729 0.003 0.013 0.072
0.068 1.458 0.005 0.026 0.145

203.722 3821.085 4.146 124.669 693.839
2.199 105.007 0.002 1.319 14.513
0.014 0.292 0.001 0.005 0.029
0.068 1.458 0.005 0.026 0.145
0.068 1.458 0.005 0.026 0.145
0.014 0.292 0.001 0.005 0.029
0.014 0.292 0.001 0.005 0.029

41.018 910.060 1.146 25.552 181.555
339.081 7700.507 9.463 177.216 1694.125

0.027 0.583 0.002 0.754 0.058
0.757 0.583 0.056 0.359 0.058
0.137 2.917 0.011 11.128 67.649
0.014 0.292 0.001 0.005 0.029
0.014 0.292 0.001 0.005 0.029
0.068 1.458 0.005 0.026 7.690
0.034 0.729 0.003 0.013 0.072
0.068 1.458 0.005 5.708 32.437

667.223 13009.190 14.325 306.006 2677.064
2.981 147.593 0.002 1.649 19.948
0.014 0.292 0.001 0.005 0.029
0.068 1.458 0.005 1.525 6.881
0.068 1.458 0.005 0.026 0.145
0.014 0.292 0.001 0.005 0.029
0.014 0.292 0.001 0.005 0.029

47.854 1073.404 1.354 28.025 224.341
0.091 1.946 0.007 0.034 0.193

RB-AR50438



Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

 Project No. 1232
TS19

2010-11Event6
11/19/2010 

 Project No. 1232
TS19

2010-11Event8
12/17/2010 

 Project No. 1232
TS19

2010-11Event13
1/24/2011 

 Project No. 1232
TS19

2010-11Event14
2/16/2011 

 Project No. 1232
TS19

2010-11Event15
2/18/2011 

0.003 0.058 0.000 0.001 0.006
0.091 1.946 0.007 0.034 0.193
0.000 0.009 0.000 0.000 0.001
0.045 0.963 0.004 0.017 0.095
0.092 1.954 0.007 0.035 0.194
0.092 1.954 0.007 0.035 0.194
0.009 0.190 0.001 0.003 0.019
0.009 0.190 0.001 0.003 0.019
0.009 0.190 0.001 0.003 0.019
0.009 0.190 0.001 0.003 0.019
0.009 0.190 0.001 0.003 0.019
0.009 0.190 0.001 0.003 0.019
0.455 9.713 0.036 0.172 0.963
0.045 0.963 0.004 0.017 0.095
0.092 1.954 0.007 0.035 0.194
0.137 2.917 0.011 0.052 0.289
0.092 1.954 0.007 0.035 0.194
0.137 2.917 0.011 0.052 0.289
0.137 2.917 0.011 0.052 0.289
0.137 2.917 0.011 0.052 0.289
0.092 1.954 0.007 0.035 0.194
0.045 0.963 0.004 0.017 0.095
0.045 0.963 0.004 0.017 0.095
0.228 4.871 0.018 0.086 0.483
0.045 0.963 0.004 0.017 0.095
0.045 0.963 0.004 0.017 0.095
0.045 0.963 0.004 0.017 0.095
0.045 0.963 0.004 0.017 0.095
0.228 4.871 0.018 0.086 0.483
0.228 4.871 0.018 0.086 0.483
0.342 7.292 0.027 0.129 0.723
0.455 9.713 0.036 0.172 0.963
0.228 4.871 0.018 0.086 0.483
0.137 2.917 0.011 0.052 0.289
0.228 4.871 0.018 0.086 0.483
0.228 4.871 0.018 0.086 0.483
0.045 0.963 0.004 0.017 0.095
0.092 1.954 0.007 0.035 0.194
0.092 1.954 0.007 0.035 0.194
0.228 4.871 0.018 0.086 0.483
0.092 1.954 0.007 0.035 0.194
0.092 1.954 0.007 0.035 0.194

RB-AR50439



Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 

 Project No. 1232
TS19

2010-11Event6
11/19/2010 

 Project No. 1232
TS19

2010-11Event8
12/17/2010 

 Project No. 1232
TS19

2010-11Event13
1/24/2011 

 Project No. 1232
TS19

2010-11Event14
2/16/2011 

 Project No. 1232
TS19

2010-11Event15
2/18/2011 

0.228 4.871 0.018 0.086 0.483
0.228 4.871 0.018 0.086 0.483
0.045 0.963 0.004 0.017 0.095
0.092 1.954 0.007 0.035 0.194
0.228 4.871 0.018 0.086 0.483
0.455 9.713 0.036 0.172 0.963
0.228 4.871 0.018 0.086 0.483
0.005 0.096 0.000 0.002 0.010
0.092 1.954 0.007 0.035 0.194
0.092 1.954 0.007 0.035 0.194
0.002 0.050 0.000 0.001 0.005
0.005 0.096 0.000 0.002 0.010
0.228 4.871 0.018 0.086 0.483
0.045 0.963 0.004 0.017 0.095
0.045 0.963 0.004 0.017 0.095
0.045 0.963 0.004 0.017 0.095
0.002 0.050 0.000 0.001 0.005
0.045 0.963 0.004 0.017 0.095
0.228 4.871 0.018 0.086 0.483
0.228 4.871 0.018 0.086 0.483
0.045 0.963 0.004 0.017 0.095
0.009 0.195 0.001 0.003 0.019
0.045 0.963 0.004 0.017 0.095
0.002 0.050 0.000 0.001 0.005
0.002 0.050 0.000 0.001 0.005
0.455 9.713 0.036 0.172 0.963
0.455 9.713 0.036 0.172 0.963

RB-AR50440



Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound

 PD 669
TS20

2010-11Event2
9/21/2010 

 PD 669
TS20

2010-11Event3
10/5/2010 

 PD 669
TS20

2010-11Event4
10/30/2010 

 PD 669
TS20

2010-11Event6
11/19/2010 

 PD 669
TS20

2010-11Event8
12/17/2010 

6.92534E+11 1.19E+13 3.71E+13 2.50E+14 6.88E+15
1.15E+12 5.72E+13 2.06E+13 4.38E+12 4.13E+14
1.15E+12 7.15E+13 2.06E+13 4.38E+12 1.24E+15
3.69E+12 3.81E+13 9.90E+13 2.50E+14 6.88E+15

NS 0.000 NS 0.002 0.017
NS 0.000 NS 0.001 0.006
NS 0.000 NS 0.002 0.015
NS 0.000 NS 0.001 0.006
NS 0.000 NS 0.000 0.003
NS 0.001 NS 0.009 0.076
NS 0.000 NS 0.001 0.009
NS 0.000 NS 0.002 0.015
NS 0.000 NS 0.001 0.005
NS 0.000 NS 0.002 0.015
NS 0.006 NS 0.041 0.364
NS 0.000 NS 0.002 0.015
NS 0.001 NS 0.006 0.050
NS 0.000 NS 0.001 0.008
NS 0.000 NS 0.001 0.008
NS 0.000 NS 0.001 0.006
NS 0.001 NS 0.006 0.050

0.013 0.131 0.227 12.416 27.311
NA NA NA NA NA

3.664 37.817 65.498 248.329 2184.844
1470.779 2888.767 NS 29592.497 183587.545

5.853 51.473 NS 193.144 919.455
78.883 940.162 NS 4552.692 22424.991

1124.713 4795.353 NS 36559.495 184801.347
9364.128 4390.926 NS 93813.043 549245.383

1.323 12.606 NS 20.694 788.971
3.817 14.864 NS 287.647 1068.146

10025.724 6827.995 NS 113817.294 637246.024
21.680 167.023 NS 431.126 2973.815
0.001 0.011 0.018 0.069 0.607
0.025 30.463 NS 1.725 15.173
4.835 42.544 NS 159.689 758.626

11.756 257.888 NS 489.759 14110.448
2.651 58.301 NS 5.174 3186.230
0.076 0.788 NS 5.174 45.518
1.730 15.232 NS 34.490 1001.387

20153.232 8561.255 NS 184177.076 1104559.775
36082.428 25000.966 NS 458718.187 2621812.213

RB-AR50441



Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound

 PD 669
TS20

2010-11Event2
9/21/2010 

 PD 669
TS20

2010-11Event3
10/5/2010 

 PD 669
TS20

2010-11Event4
10/30/2010 

 PD 669
TS20

2010-11Event6
11/19/2010 

 PD 669
TS20

2010-11Event8
12/17/2010 

78.883 1554.682 NS 28454.324 77683.325
3.817 39.392 68.227 258.676 2275.879

269.728 28940.194 4821.388 13451.135 91035.146
157.765 10399.562 NS 5518.414 15172.524

0.000 0.002 NS 0.012 0.102
0.000 0.000 NS 0.003 0.023
0.013 0.131 NS 3.059 7.586
0.127 95.592 NS 58.633 643.315
0.007 0.005 NS 0.034 0.303
0.036 0.144 NS 1.483 0.303
0.253 0.026 NS 0.172 1.517
0.000 0.003 NS 0.017 0.152
0.000 0.003 NS 0.017 0.152
0.009 0.013 NS 0.086 0.759
0.001 0.007 NS 0.043 0.379
0.261 3.577 NS 0.086 0.759
0.997 139.186 NS 118.646 913.386
0.007 1.796 NS 0.034 0.303
0.000 0.003 NS 0.017 0.152
0.041 0.609 NS 0.086 0.759
0.139 0.013 NS 3.587 0.759
0.000 0.003 NS 0.017 0.152
0.000 0.003 NS 0.017 0.152
0.231 45.695 NS 29.455 231.836
1.567 409.680 NS 194.869 2275.879
0.009 0.431 NS 0.034 0.303
0.039 0.200 NS 1.587 0.303
0.319 12.290 NS 0.172 1.517
0.000 0.003 NS 0.017 0.152
0.000 0.073 NS 0.017 0.152
0.014 1.087 NS 0.086 0.759
0.001 0.007 NS 0.043 0.379
0.321 9.454 NS 0.086 0.759
2.850 651.286 NS 372.493 3337.955
0.010 2.936 NS 0.034 0.303
0.000 0.003 NS 0.017 0.152
0.057 1.355 NS 0.086 0.759
0.156 0.013 NS 3.966 0.759
0.000 0.003 NS 0.017 0.152
0.000 0.003 NS 0.017 0.152
0.236 65.129 NS 31.489 253.685
0.002 0.018 NS 0.115 1.012

RB-AR50442



Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

 PD 669
TS20

2010-11Event2
9/21/2010 

 PD 669
TS20

2010-11Event3
10/5/2010 

 PD 669
TS20

2010-11Event4
10/30/2010 

 PD 669
TS20

2010-11Event6
11/19/2010 

 PD 669
TS20

2010-11Event8
12/17/2010 

0.000 0.001 NS 0.003 0.030
0.002 0.018 NS 0.115 1.012
0.000 0.000 NS 0.001 0.005
0.001 0.009 NS 0.057 0.501
0.002 0.018 NS 0.116 1.017
0.002 0.018 NS 0.116 1.017
NS 0.002 NS 0.011 0.099
NS 0.002 NS 0.011 0.099
NS 0.002 NS 0.011 0.099
NS 0.002 NS 0.011 0.099
NS 0.002 NS 0.011 0.099
NS 0.002 NS 0.011 0.099

0.008 0.087 NS 0.574 5.052
0.001 0.009 NS 0.057 0.501
0.002 0.018 NS 0.116 1.017
0.003 0.026 NS 0.172 1.517
0.002 0.018 NS 0.116 1.017
0.003 0.026 NS 0.172 1.517
0.003 0.026 NS 0.172 1.517
0.003 0.026 NS 0.172 1.517
0.002 0.018 NS 0.116 1.017
0.001 0.009 NS 0.057 0.501
0.001 0.009 NS 0.057 0.501
0.004 0.044 NS 0.288 2.534
0.001 0.009 NS 0.057 0.501
0.001 0.009 NS 0.057 0.501
0.001 0.009 NS 0.057 0.501
0.001 0.009 NS 0.057 0.501
0.004 0.044 NS 0.288 2.534
0.004 0.044 NS 0.288 2.534
0.006 0.066 0.114 0.431 3.793
0.008 0.087 NS 0.574 5.052
0.004 0.044 NS 0.288 2.534
0.003 0.026 NS 0.172 1.517
0.004 0.044 NS 0.288 2.534
0.004 0.044 NS 0.288 2.534
0.001 0.009 NS 0.057 0.501
0.002 0.018 NS 0.116 1.017
0.002 0.018 NS 0.116 1.017
0.004 0.044 NS 0.288 2.534
0.002 0.018 NS 0.116 1.017
0.002 0.018 NS 0.116 1.017

RB-AR50443



Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 
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2010-11Event2
9/21/2010 

 PD 669
TS20

2010-11Event3
10/5/2010 

 PD 669
TS20

2010-11Event4
10/30/2010 

 PD 669
TS20

2010-11Event6
11/19/2010 

 PD 669
TS20

2010-11Event8
12/17/2010 

0.004 0.044 NS 0.288 2.534
0.004 0.044 NS 0.288 2.534
0.001 0.009 NS 0.057 0.501
0.002 0.018 NS 0.116 1.017
0.004 0.044 NS 0.288 2.534
0.008 0.087 NS 0.574 5.052
0.004 0.044 NS 0.288 2.534
0.000 0.001 NS 0.006 0.050
0.002 0.018 NS 0.116 1.017
0.002 0.018 NS 0.116 1.017
0.000 0.000 NS 0.003 0.026
0.000 0.001 NS 0.006 0.050
0.004 0.044 NS 0.288 2.534
0.001 0.009 NS 0.057 0.501
0.001 0.009 NS 0.057 0.501
0.001 0.009 NS 0.057 0.501
0.000 0.000 NS 0.003 0.026
0.001 0.009 NS 0.057 0.501
0.004 0.044 NS 0.288 2.534
0.004 0.044 NS 0.288 2.534
0.001 0.009 NS 0.057 0.501
0.000 0.002 NS 0.012 0.102
0.001 0.009 NS 0.057 0.501
0.000 0.000 NS 0.003 0.026
0.000 0.000 NS 0.003 0.026
0.008 0.087 NS 0.574 5.052
0.008 0.087 NS 0.574 5.052
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Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound

 PD 669
TS20

2010-11Event13
1/24/2011 

 PD 669
TS20

2010-11Event14
2/16/2011 

 PD 669
TS20

2010-11Event15
2/18/2011 

 Project Nos. 5246 & 74
TS21

2010-11Event2
9/21/2010 

 Project Nos. 5246 & 74
TS21

2010-11Event3
10/5/2010 

55788803435 3.23E+12 2.46E+12 2.47349E+11 1.05E+14
1.50201E+11 6.10879E+11 2.26E+12 3.84765E+11 4.81E+14
1.50201E+11 6.10879E+11 2.26E+12 3.84765E+11 6.12E+14

1.03E+13 8.62E+12 5.13E+12 6.60E+12 2.19E+14
0.000 0.000 0.000 NS 0.001
0.000 0.000 0.000 NS 0.000
0.000 0.000 0.000 NS 0.000
0.000 0.000 0.000 NS 0.000
0.000 0.000 0.000 NS 0.000
0.000 0.000 0.001 NS 0.002
0.000 0.000 0.000 NS 0.000
0.000 0.000 0.000 NS 0.000
0.000 0.000 0.000 NS 0.000
0.000 0.000 0.000 NS 0.000
0.001 0.001 0.003 NS 0.012
0.000 0.000 0.000 NS 0.000
0.000 0.000 0.000 NS 0.002
0.000 0.000 0.000 NS 0.000
0.000 0.000 0.000 NS 0.000
0.000 0.000 0.000 NS 0.000
0.000 0.000 0.000 NS 0.002
0.047 0.063 0.057 0.015 0.868
NA NA NA NA NA

6.812 5.704 16.293 4.362 69.444
3074.800 392.140 1070.374 1332.968 8005.336

2.980 7.193 13.148 2.787 38.483
275.313 87.142 355.283 57.196 1167.043

1456.982 284.401 762.613 449.574 6085.985
17313.489 457.893 900.653 471.992 1861.482

0.568 0.959 2.987 4.847 36.651
5.809 4.127 9.482 5.647 35.011

18259.581 792.203 1357.768 1484.442 9644.983
29.518 84.766 211.359 11.027 133.101
0.002 0.002 0.005 0.001 0.019
0.047 0.040 0.113 0.030 0.482
2.460 5.942 10.862 2.302 31.828

67.362 33.510 50.916 0.303 373.261
15.232 7.566 11.473 0.091 84.201
0.047 0.040 0.113 0.091 1.447
0.662 1.125 3.191 5.574 40.509

40303.531 895.189 1504.860 690.720 3684.384
82877.683 2455.828 4684.300 3380.892 18904.168
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Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound

 PD 669
TS20

2010-11Event13
1/24/2011 

 PD 669
TS20

2010-11Event14
2/16/2011 

 PD 669
TS20

2010-11Event15
2/18/2011 

 Project Nos. 5246 & 74
TS21

2010-11Event2
9/21/2010 

 Project Nos. 5246 & 74
TS21

2010-11Event3
10/5/2010 

107.855 98.233 1013.800 81.190 2141.186
7.096 5.942 16.972 4.544 72.337

132.453 586.230 1199.362 266.594 35975.788
75.687 166.363 995.697 163.592 9355.634
0.000 0.000 0.001 0.000 0.003
0.000 0.000 0.000 0.000 0.001
0.024 0.062 0.057 0.044 0.813
0.579 2.361 6.630 0.733 134.065
0.001 0.001 0.002 0.013 0.010
0.052 0.001 0.002 0.014 0.233
0.005 0.004 0.011 0.630 11.960
0.000 0.000 0.001 0.000 0.005
0.000 0.000 0.001 0.002 0.132
0.002 0.002 0.006 0.012 0.024
0.001 0.001 0.003 0.001 0.012
0.002 0.002 0.006 0.111 6.858
1.448 3.454 8.893 1.890 156.249
0.001 0.001 0.126 0.028 5.449
0.000 0.000 0.001 0.000 0.005
0.002 0.002 0.006 0.095 1.669
0.199 0.002 0.006 0.002 0.024
0.000 0.000 0.001 0.000 0.005
0.000 0.000 0.001 0.000 0.005
0.507 0.935 2.376 0.654 78.607
1.552 7.566 24.666 3.508 588.344
0.001 0.001 0.002 0.016 0.010
0.053 0.001 0.002 0.020 0.258
0.005 0.004 0.011 0.745 20.544
0.000 0.000 0.001 0.000 0.005
0.000 0.000 0.001 0.002 0.174
0.002 0.087 0.006 0.035 2.720
0.001 0.001 0.003 0.001 0.012
0.002 0.002 0.006 0.146 13.117
2.564 12.438 39.602 5.435 868.049
0.001 0.051 0.172 0.034 6.578
0.000 0.000 0.001 0.000 0.005
0.002 0.002 0.006 0.115 3.029
0.237 0.002 0.006 0.007 0.024
0.000 0.000 0.001 0.000 0.005
0.000 0.000 0.001 0.000 0.005
0.546 1.101 2.942 0.691 82.561
0.003 0.003 0.008 0.002 0.032

RB-AR50446



Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

 PD 669
TS20

2010-11Event13
1/24/2011 

 PD 669
TS20

2010-11Event14
2/16/2011 

 PD 669
TS20

2010-11Event15
2/18/2011 

 Project Nos. 5246 & 74
TS21

2010-11Event2
9/21/2010 

 Project Nos. 5246 & 74
TS21

2010-11Event3
10/5/2010 

0.000 0.000 0.000 0.000 0.001
0.003 0.003 0.008 0.002 0.032
0.000 0.000 0.000 0.000 0.000
0.002 0.001 0.004 0.001 0.016
0.003 0.003 0.008 0.002 0.032
0.003 0.003 0.008 0.002 0.032
0.000 0.000 0.001 NS 0.003
0.000 0.000 0.001 NS 0.003
0.000 0.000 0.001 NS 0.003
0.000 0.000 0.001 NS 0.003
0.000 0.000 0.001 NS 0.003
0.000 0.000 0.001 NS 0.003
0.016 0.013 0.038 0.010 0.161
0.002 0.001 0.004 0.001 0.016
0.003 0.003 0.008 0.002 0.032
0.005 0.004 0.011 0.003 0.048
0.003 0.003 0.008 0.002 0.032
0.005 0.004 0.011 0.003 0.048
0.005 0.004 0.011 0.003 0.048
0.005 0.004 0.011 0.003 0.048
0.003 0.003 0.008 0.002 0.032
0.002 0.001 0.004 0.001 0.016
0.002 0.001 0.004 0.001 0.016
0.008 0.007 0.019 0.005 0.081
0.002 0.001 0.004 0.001 0.016
0.002 0.001 0.004 0.001 0.016
0.002 0.001 0.004 0.001 0.016
0.002 0.001 0.004 0.001 0.016
0.008 0.007 0.019 0.005 0.081
0.008 0.007 0.019 0.005 0.081
0.012 0.010 0.028 0.008 0.121
0.016 0.013 0.038 0.010 0.161
0.008 0.007 0.019 0.005 0.081
0.005 0.004 0.011 0.003 0.048
0.008 0.007 0.019 0.005 0.081
0.008 0.007 0.019 0.005 0.081
0.002 0.001 0.004 0.001 0.016
0.003 0.003 0.008 0.002 0.032
0.003 0.003 0.008 0.002 0.032
0.008 0.007 0.019 0.005 0.081
0.003 0.003 0.008 0.002 0.032
0.003 0.003 0.008 0.002 0.032
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Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 
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TS21
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 Project Nos. 5246 & 74
TS21

2010-11Event3
10/5/2010 

0.008 0.007 0.019 0.005 0.081
0.008 0.007 0.019 0.005 0.081
0.002 0.001 0.004 0.001 0.016
0.003 0.003 0.008 0.002 0.032
0.008 0.007 0.019 0.005 0.081
0.016 0.013 0.038 0.010 0.161
0.008 0.007 0.019 0.005 0.081
0.000 0.000 0.000 0.000 0.002
0.003 0.003 0.008 0.002 0.032
0.003 0.003 0.008 0.002 0.032
0.000 0.000 0.000 0.000 0.001
0.000 0.000 0.000 0.000 0.002
0.008 0.007 0.019 0.005 0.081
0.002 0.001 0.004 0.001 0.016
0.002 0.001 0.004 0.001 0.016
0.002 0.001 0.004 0.001 0.016
0.000 0.000 0.000 0.000 0.001
0.002 0.001 0.004 0.001 0.016
0.008 0.007 0.019 0.005 0.081
0.008 0.007 0.019 0.005 0.081
0.002 0.001 0.004 0.001 0.016
0.000 0.000 0.001 0.000 0.003
0.002 0.001 0.004 0.001 0.016
0.000 0.000 0.000 0.000 0.001
0.000 0.000 0.000 0.000 0.001
0.016 0.013 0.038 0.010 0.161
0.016 0.013 0.038 0.010 0.161
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Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound

 Project Nos. 5246 & 74
TS21

2010-11Event4
10/30/2010 

 Project Nos. 5246 & 74
TS21

2010-11Event6
11/19/2010 

 Project Nos. 5246 & 74
TS21

2010-11Event8
12/17/2010 

 Project Nos. 5246 & 74
TS21

2010-11Event13
1/24/2011 

 Project Nos. 5246 & 74
TS21

2010-11Event14
2/16/2011 

2.70E+13 2.59E+15 3.91E+14 1.32E+12 2.98E+12
7.21E+13 8.09E+13 3.91E+15 6.34E+12 4.20E+13
7.21E+13 8.09E+13 3.91E+15 6.34E+12 4.20E+13
4.81E+13 2.59E+15 7.05E+15 1.32E+14 4.20E+13

NS 0.000 0.009 0.000 0.000
NS 0.000 0.003 0.000 0.000
NS 0.000 0.009 0.000 0.000
NS 0.000 0.003 0.000 0.000
NS 0.000 0.002 0.000 0.000
NS 0.001 0.043 0.000 0.001
NS 0.000 0.005 0.000 0.000
NS 0.000 0.009 0.000 0.000
NS 0.000 0.003 0.000 0.000
NS 0.000 0.009 0.000 0.000
NS 0.004 0.207 0.001 0.005
NS 0.000 0.009 0.000 0.000
NS 0.001 0.028 0.000 0.001
NS 0.000 0.004 0.000 0.000
NS 0.000 0.004 0.000 0.000
NS 0.000 0.003 0.000 0.000
NS 0.001 0.028 0.000 0.001

0.331 0.089 4.315 0.064 0.463
NA NA NA NA NA

47.695 268.679 1242.681 4.191 27.804
NS 1648.469 37970.803 1315.356 3398.327
NS 27.189 438.390 5.355 27.109
NS 239.777 20193.563 229.896 463.408
NS 1609.220 8629.728 342.225 1818.877
NS 999.072 7887.571 634.398 1861.356
NS 7.850 86.297 1.397 6.642
NS 15.521 457.376 3.294 16.992
NS 2497.680 51778.368 1687.847 5792.603
NS 51.381 1760.465 27.820 263.370

0.013 0.007 0.345 0.001 0.008
NS 0.178 8.630 0.029 24.715
NS 22.479 362.449 4.423 22.398
NS 107.757 86.297 72.752 474.993
NS 24.299 25.889 16.355 107.356
NS 0.535 25.889 0.184 0.193
NS 10.704 155.335 1.630 7.453
NS 710.055 17259.456 710.060 2579.639
NS 6065.795 117364.301 3794.745 11353.502
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Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound

 Project Nos. 5246 & 74
TS21

2010-11Event4
10/30/2010 

 Project Nos. 5246 & 74
TS21

2010-11Event6
11/19/2010 

 Project Nos. 5246 & 74
TS21

2010-11Event8
12/17/2010 

 Project Nos. 5246 & 74
TS21

2010-11Event13
1/24/2011 

 Project Nos. 5246 & 74
TS21

2010-11Event14
2/16/2011 

NS 1480.768 44529.396 64.022 559.952
49.682 345.750 1294.459 4.365 28.963

5564.391 2212.231 32792.966 58.202 6912.506
NS 1106.116 3451.891 40.741 2548.745
NS 0.001 0.058 0.000 0.001
NS 0.000 0.013 0.000 0.000
NS 0.089 4.315 0.015 1.641
NS 6.922 906.121 0.146 34.563
NS 0.004 0.173 0.001 0.004
NS 0.004 0.173 0.001 0.004
NS 7.136 0.863 0.925 0.019
NS 0.002 0.086 0.000 0.002
NS 0.002 0.086 0.000 0.002
NS 0.009 0.431 0.001 0.010
NS 0.004 0.216 0.001 0.005
NS 0.009 0.431 0.001 0.010
NS 14.058 1130.494 0.146 42.865
NS 0.284 20.021 0.001 1.062
NS 0.002 0.086 0.000 0.002
NS 0.009 0.431 0.001 0.010
NS 0.009 0.431 0.001 0.010
NS 0.002 0.086 0.000 0.002
NS 0.002 0.086 0.000 0.002
NS 5.638 248.536 0.503 11.508
NS 24.798 3400.113 0.429 90.751
NS 0.004 0.173 0.001 0.004
NS 0.078 0.173 0.013 0.004
NS 7.850 0.863 1.024 5.175
NS 0.002 0.086 0.000 0.002
NS 0.002 0.086 0.000 0.002
NS 0.009 0.431 0.001 0.490
NS 0.004 0.216 0.001 0.005
NS 0.009 0.431 0.001 2.379
NS 47.099 4832.648 1.193 135.161
NS 0.364 30.549 0.040 1.348
NS 0.002 0.086 0.000 0.002
NS 0.392 0.431 0.001 0.599
NS 0.009 0.431 0.001 0.010
NS 0.002 0.086 0.000 0.002
NS 0.002 0.086 0.000 0.002
NS 6.209 305.492 0.588 13.362
NS 0.012 0.576 0.002 0.013
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Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

 Project Nos. 5246 & 74
TS21

2010-11Event4
10/30/2010 

 Project Nos. 5246 & 74
TS21

2010-11Event6
11/19/2010 

 Project Nos. 5246 & 74
TS21

2010-11Event8
12/17/2010 

 Project Nos. 5246 & 74
TS21

2010-11Event13
1/24/2011 

 Project Nos. 5246 & 74
TS21

2010-11Event14
2/16/2011 

NS 0.000 0.017 0.000 0.000
NS 0.012 0.576 0.002 0.013
NS 0.000 0.003 0.000 0.000
NS 0.006 0.285 0.001 0.006
NS 0.012 0.578 0.002 0.013
NS 0.012 0.578 0.002 0.013
NS 0.001 0.056 0.000 0.001
NS 0.001 0.056 0.000 0.001
NS 0.001 0.056 0.000 0.001
NS 0.001 0.056 0.000 0.001
NS 0.001 0.056 0.000 0.001
NS 0.001 0.056 0.000 0.001
NS 0.059 2.874 0.010 0.064
NS 0.006 0.285 0.001 0.006
NS 0.012 0.578 0.002 0.013
NS 0.018 0.863 0.003 0.019
NS 0.012 0.578 0.002 0.013
NS 0.018 0.863 0.003 0.019
NS 0.018 0.863 0.003 0.019
NS 0.018 0.863 0.003 0.019
NS 0.012 0.578 0.002 0.013
NS 0.006 0.285 0.001 0.006
NS 0.006 0.285 0.001 0.006
NS 0.030 1.441 0.005 0.032
NS 0.006 0.285 0.001 0.006
NS 0.006 0.285 0.001 0.006
NS 0.006 0.285 0.001 0.006
NS 0.006 0.285 0.001 0.006
NS 0.030 1.441 0.005 0.032
NS 0.030 1.441 0.005 0.032

0.083 0.045 2.157 0.007 0.048
NS 0.059 2.874 0.010 0.064
NS 0.030 1.441 0.005 0.032
NS 0.018 0.863 0.003 0.019
NS 0.030 1.441 0.005 0.032
NS 0.030 1.441 0.005 0.032
NS 0.006 0.285 0.001 0.006
NS 0.012 0.578 0.002 0.013
NS 0.012 0.578 0.002 0.013
NS 0.030 1.441 0.005 0.032
NS 0.012 0.578 0.002 0.013
NS 0.012 0.578 0.002 0.013
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Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 
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 Project Nos. 5246 & 74
TS21

2010-11Event8
12/17/2010 

 Project Nos. 5246 & 74
TS21

2010-11Event13
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 Project Nos. 5246 & 74
TS21

2010-11Event14
2/16/2011 

NS 0.030 1.441 0.005 0.032
NS 0.030 1.441 0.005 0.032
NS 0.006 0.285 0.001 0.006
NS 0.012 0.578 0.002 0.013
NS 0.030 1.441 0.005 0.032
NS 0.059 2.874 0.010 0.064
NS 0.030 1.441 0.005 0.032
NS 0.001 0.028 0.000 0.001
NS 0.012 0.578 0.002 0.013
NS 0.012 0.578 0.002 0.013
NS 0.000 0.015 0.000 0.000
NS 0.001 0.028 0.000 0.001
NS 0.030 1.441 0.005 0.032
NS 0.006 0.285 0.001 0.006
NS 0.006 0.285 0.001 0.006
NS 0.006 0.285 0.001 0.006
NS 0.000 0.015 0.000 0.000
NS 0.006 0.285 0.001 0.006
NS 0.030 1.441 0.005 0.032
NS 0.030 1.441 0.005 0.032
NS 0.006 0.285 0.001 0.006
NS 0.001 0.058 0.000 0.001
NS 0.006 0.285 0.001 0.006
NS 0.000 0.015 0.000 0.000
NS 0.000 0.015 0.000 0.000
NS 0.059 2.874 0.010 0.064
NS 0.059 2.874 0.010 0.064
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Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound

 Project Nos. 5246 & 74
TS21

2010-11Event15
2/18/2011 

 PD 21 - Hollypark Drain
TS22

2010-11Event2
9/21/2010 

 PD 21 - Hollypark Drain
TS22

2010-11Event3
10/5/2010 

 PD 21 - Hollypark Drain
TS22

2010-11Event4
10/30/2010 

 PD 21 - Hollypark Drain
TS22

2010-11Event6
11/19/2010 

1.45E+13 1.47E+12 2.21E+14 2.83E+13 2.72E+13
1.69E+13 2.14E+12 4.61E+14 5.04E+13 8.50312E+11
1.69E+13 2.14E+12 4.61E+14 5.04E+13 8.50312E+11
1.45E+13 1.84E+13 2.21E+14 5.04E+13 2.72E+13

0.001 NS 0.001 NS 0.000
0.000 NS 0.000 NS 0.000
0.001 NS 0.001 NS 0.000
0.000 NS 0.000 NS 0.000
0.000 NS 0.000 NS 0.000
0.003 NS 0.005 NS 0.001
0.000 NS 0.001 NS 0.000
0.001 NS 0.001 NS 0.000
0.000 NS 0.000 NS 0.000
0.001 NS 0.001 NS 0.000
0.016 NS 0.024 NS 0.004
0.001 NS 0.001 NS 0.000
0.002 NS 0.003 NS 0.001
0.000 NS 0.001 NS 0.000
0.000 NS 0.001 NS 0.000
0.000 NS 0.000 NS 0.000
0.002 NS 0.003 NS 0.001
0.333 0.337 2.441 0.486 0.094
NA NA NA NA NA

96.006 97.117 146.454 49.972 26.994
3226.884 31563.125 19527.156 NS 3299.294

53.204 26.168 41.902 NS 12.185
2106.809 2104.208 1818.466 NS 274.066
666.712 19153.691 14502.981 NS 2140.792

1020.069 17939.725 5186.901 NS 1121.010
16.801 76.885 69.159 NS 5.999
27.869 54.494 110.247 NS 18.146

5333.693 35070.139 20340.787 NS 3936.657
450.697 124.094 178.999 NS 35.242

0.027 0.027 0.041 0.014 0.007
0.667 0.674 1.017 NS 0.187

44.003 21.582 34.579 NS 10.085
202.680 6.744 602.087 NS 1.875

2.000 2.023 136.080 NS 0.562
0.667 2.023 3.051 NS 0.562

92.540 98.466 79.329 NS 7.498
2453.499 11640.588 7729.499 NS 1323.467

10134.016 91452.131 40681.575 NS 9073.058
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Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound

 Project Nos. 5246 & 74
TS21

2010-11Event15
2/18/2011 

 PD 21 - Hollypark Drain
TS22

2010-11Event2
9/21/2010 

 PD 21 - Hollypark Drain
TS22

2010-11Event3
10/5/2010 

 PD 21 - Hollypark Drain
TS22

2010-11Event4
10/30/2010 

 PD 21 - Hollypark Drain
TS22

2010-11Event6
11/19/2010 

4373.628 2980.962 6590.415 NS 2886.882
100.007 101.164 152.556 52.054 28.119

21601.456 3911.669 137910.538 7704.060 562.380
9467.305 3102.358 34172.523 NS 299.936

0.004 0.005 0.007 NS 0.001
0.001 0.001 0.002 NS 0.000
0.675 0.337 1.676 NS 0.213

114.674 3.372 278.669 NS 6.149
0.013 0.231 0.020 NS 0.004
0.013 0.308 0.620 NS 0.004
0.067 10.872 28.070 NS 0.019
0.007 0.007 0.010 NS 0.002
0.007 0.007 0.264 NS 0.002
0.033 0.142 0.051 NS 0.009
0.017 0.017 0.025 NS 0.005
0.033 1.807 11.004 NS 0.009

153.344 3.372 423.088 NS 10.835
4.800 0.235 9.682 NS 0.004
0.007 0.007 0.010 NS 0.002
0.033 0.850 2.482 NS 0.009
0.033 0.206 0.051 NS 0.009
0.007 0.007 0.010 NS 0.002
0.007 0.007 0.010 NS 0.002

40.536 9.469 130.181 NS 1.991
386.693 25.493 2725.666 NS 18.334

0.013 0.279 0.020 NS 0.004
0.013 0.442 0.785 NS 0.076

13.468 12.639 64.480 NS 0.019
0.007 0.007 0.010 NS 0.002
0.007 0.007 0.431 NS 0.002
2.253 0.812 4.373 NS 0.009
0.017 0.017 0.025 NS 0.005
8.427 2.455 34.783 NS 0.009

606.708 41.005 3864.750 NS 28.869
6.374 0.291 15.703 NS 0.004
0.007 0.007 0.010 NS 0.002
1.613 1.192 6.062 NS 0.009
0.033 0.295 0.051 NS 0.009
0.007 0.007 0.010 NS 0.002
0.007 0.007 0.010 NS 0.002

48.537 9.968 190.390 NS 2.126
0.044 0.045 0.068 NS 0.013

RB-AR50454



Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

 Project Nos. 5246 & 74
TS21

2010-11Event15
2/18/2011 

 PD 21 - Hollypark Drain
TS22

2010-11Event2
9/21/2010 

 PD 21 - Hollypark Drain
TS22

2010-11Event3
10/5/2010 

 PD 21 - Hollypark Drain
TS22

2010-11Event4
10/30/2010 

 PD 21 - Hollypark Drain
TS22

2010-11Event6
11/19/2010 

0.001 0.001 0.002 NS 0.000
0.044 0.045 0.068 NS 0.013
0.000 0.000 0.000 NS 0.000
0.022 0.022 0.034 NS 0.006
0.045 0.045 0.068 NS 0.013
0.045 0.045 0.068 NS 0.013
0.004 NS 0.007 NS 0.001
0.004 NS 0.007 NS 0.001
0.004 NS 0.007 NS 0.001
0.004 NS 0.007 NS 0.001
0.004 NS 0.007 NS 0.001
0.004 NS 0.007 NS 0.001
0.222 0.225 0.339 NS 0.062
0.022 0.022 0.034 NS 0.006
0.045 0.045 0.068 NS 0.013
0.067 0.067 0.102 NS 0.019
0.045 0.045 0.068 NS 0.013
0.067 0.067 0.102 NS 0.019
0.067 0.067 0.102 NS 0.019
0.067 0.067 0.102 NS 0.019
0.045 0.045 0.068 NS 0.013
0.022 0.022 0.034 NS 0.006
0.022 0.022 0.034 NS 0.006
0.111 0.113 0.170 NS 0.031
0.022 0.022 0.034 NS 0.006
0.022 0.022 0.034 NS 0.006
0.022 0.022 0.034 NS 0.006
0.022 0.022 0.034 NS 0.006
0.111 0.113 0.170 NS 0.031
0.111 0.113 0.170 NS 0.031
0.167 0.169 0.254 0.087 0.047
0.222 0.225 0.339 NS 0.062
0.111 0.113 0.170 NS 0.031
0.067 0.067 0.102 NS 0.019
0.111 0.113 0.170 NS 0.031
0.111 0.113 0.170 NS 0.031
0.022 0.022 0.034 NS 0.006
0.045 0.045 0.068 NS 0.013
0.045 0.045 0.068 NS 0.013
0.111 0.113 0.170 NS 0.031
0.045 0.045 0.068 NS 0.013
0.045 0.045 0.068 NS 0.013
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Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 

 Project Nos. 5246 & 74
TS21

2010-11Event15
2/18/2011 

 PD 21 - Hollypark Drain
TS22

2010-11Event2
9/21/2010 

 PD 21 - Hollypark Drain
TS22

2010-11Event3
10/5/2010 

 PD 21 - Hollypark Drain
TS22

2010-11Event4
10/30/2010 

 PD 21 - Hollypark Drain
TS22

2010-11Event6
11/19/2010 

0.111 0.113 0.170 NS 0.031
0.111 0.113 0.170 NS 0.031
0.022 0.022 0.034 NS 0.006
0.045 0.045 0.068 NS 0.013
0.111 0.113 0.170 NS 0.031
0.222 0.225 0.339 NS 0.062
0.111 0.113 0.170 NS 0.031
0.002 0.002 0.003 NS 0.001
0.045 0.045 0.068 NS 0.013
0.045 0.045 0.068 NS 0.013
0.001 0.001 0.002 NS 0.000
0.002 0.002 0.003 NS 0.001
0.111 0.113 0.170 NS 0.031
0.022 0.022 0.034 NS 0.006
0.022 0.022 0.034 NS 0.006
0.022 0.022 0.034 NS 0.006
0.001 0.001 0.002 NS 0.000
0.022 0.022 0.034 NS 0.006
0.111 0.113 0.170 NS 0.031
0.111 0.113 0.170 NS 0.031
0.022 0.022 0.034 NS 0.006
0.004 0.005 0.007 NS 0.001
0.022 0.022 0.034 NS 0.006
0.001 0.001 0.002 NS 0.000
0.001 0.001 0.002 NS 0.000
0.222 0.225 0.339 NS 0.062
0.222 0.225 0.339 NS 0.062

RB-AR50456



Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound

 PD 21 - Hollypark Drain
TS22

2010-11Event8
12/17/2010 

 PD 21 - Hollypark Drain
TS22

2010-11Event13
1/24/2011 

 PD 21 - Hollypark Drain
TS22

2010-11Event14
2/16/2011 

 PD 21 - Hollypark Drain
TS22

2010-11Event15
2/18/2011 

D. D. I. 8
TS23

2010-11Event2
9/21/2010

5.60E+14 246517971.4 1.53229E+11 2.22E+13 6.78415E+11
2.69E+15 3204733628 9.57681E+11 1.78E+14 1.22115E+11
2.69E+15 3204733628 9.57681E+11 1.78E+14 3.25639E+11
1.01E+16 19721437711 3.26E+12 6.66E+13 6.78E+12

0.014 0.000 0.000 0.001 NS
0.005 0.000 0.000 0.000 NS
0.012 0.000 0.000 0.001 NS
0.005 0.000 0.000 0.000 NS
0.002 0.000 0.000 0.000 NS
0.062 0.000 0.001 0.004 NS
0.007 0.000 0.000 0.000 NS
0.012 0.000 0.000 0.001 NS
0.004 0.000 0.000 0.000 NS
0.012 0.000 0.000 0.001 NS
0.296 0.001 0.005 0.020 NS
0.012 0.000 0.000 0.001 NS
0.041 0.000 0.001 0.003 NS
0.006 0.000 0.000 0.000 NS
0.006 0.000 0.000 0.000 NS
0.005 0.000 0.000 0.000 NS
0.041 0.000 0.001 0.003 NS

12.350 0.054 0.296 0.408 0.007
NA NA NA NA NA

1778.426 3.913 30.403 117.434 2.154
62491.904 907.601 4041.037 3588.260 535.437

568.108 1.511 13.808 67.035 1.376
14721.413 57.608 548.939 2120.336 29.703
86451.251 347.280 5067.131 815.514 239.601
14449.709 684.777 1249.892 1340.704 436.725

864.513 0.435 9.248 23.324 1.436
652.089 2.848 20.522 33.110 2.587

86451.251 1086.947 4011.478 4893.082 568.341
1778.426 36.739 57.427 212.034 3.889

0.494 0.001 0.008 0.033 0.001
12.350 0.027 27.869 0.816 0.015

469.307 1.250 11.401 55.455 1.137
6496.194 5.978 113.588 412.650 0.150
1464.731 0.082 25.673 93.132 0.045

37.051 0.027 0.211 0.816 0.045
1012.715 0.598 10.261 24.955 1.765
19587.383 522.278 1165.440 1277.094 211.183

153142.216 3054.321 8445.218 8481.342 1764.848

RB-AR50457



Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound

 PD 21 - Hollypark Drain
TS22

2010-11Event8
12/17/2010 

 PD 21 - Hollypark Drain
TS22

2010-11Event13
1/24/2011 

 PD 21 - Hollypark Drain
TS22

2010-11Event14
2/16/2011 

 PD 21 - Hollypark Drain
TS22

2010-11Event15
2/18/2011 

D. D. I. 8
TS23

2010-11Event2
9/21/2010

42978.622 91.304 1110.546 1286.881 48.159
1852.527 4.076 31.670 122.327 2.243

153142.216 21.739 6713.948 32457.444 173.494
22230.322 16.304 2069.078 10764.781 56.834

0.083 0.000 0.001 0.005 0.000
0.019 0.000 0.000 0.001 0.000
6.175 0.034 0.794 0.408 0.022

908.973 0.136 26.602 143.530 0.075
0.247 0.001 0.004 0.016 0.010
0.247 0.001 0.004 0.016 0.000
1.235 0.003 0.021 0.082 0.181
0.124 0.000 0.002 0.008 0.000
0.124 0.000 0.002 0.008 0.000
0.618 0.001 0.011 0.041 0.003
0.309 0.001 0.005 0.020 0.000
0.618 0.001 0.011 0.041 0.056

1054.705 1.109 38.003 176.151 0.326
16.747 0.001 0.498 3.572 0.007
0.124 0.000 0.002 0.008 0.000
0.618 0.001 0.011 0.041 0.026
0.618 0.001 0.011 0.041 0.001
0.124 0.000 0.002 0.008 0.000
0.124 0.000 0.002 0.008 0.000

231.936 0.296 8.319 37.514 0.154
4100.259 0.766 89.942 551.287 0.586

0.247 0.001 0.004 0.016 0.012
0.247 0.001 0.004 0.016 0.007
1.235 0.003 0.021 0.082 0.232
0.124 0.000 0.002 0.008 0.000
0.124 0.000 0.002 0.008 0.001
0.618 0.001 0.443 2.789 0.010
0.309 0.001 0.005 0.020 0.000
0.618 0.001 2.145 9.052 0.091

5236.476 2.321 151.592 1255.891 1.080
29.146 0.001 0.815 5.121 0.008
0.124 0.000 0.002 0.008 0.000
0.618 0.001 0.011 0.041 0.035
0.618 0.001 0.011 0.041 0.004
0.124 0.000 0.002 0.008 0.000
0.124 0.000 0.002 0.008 0.000

281.584 0.460 11.401 45.016 0.173
0.824 0.002 0.014 0.054 0.001

RB-AR50458



Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

 PD 21 - Hollypark Drain
TS22

2010-11Event8
12/17/2010 

 PD 21 - Hollypark Drain
TS22

2010-11Event13
1/24/2011 

 PD 21 - Hollypark Drain
TS22

2010-11Event14
2/16/2011 

 PD 21 - Hollypark Drain
TS22

2010-11Event15
2/18/2011 

D. D. I. 8
TS23

2010-11Event2
9/21/2010

0.025 0.000 0.000 0.002 0.000
0.824 0.002 0.014 0.054 0.001
0.004 0.000 0.000 0.000 0.000
0.408 0.001 0.007 0.027 0.000
0.827 0.002 0.014 0.055 0.001
0.827 0.002 0.014 0.055 0.001
0.080 0.000 0.001 0.005 NS
0.080 0.000 0.001 0.005 NS
0.080 0.000 0.001 0.005 NS
0.080 0.000 0.001 0.005 NS
0.080 0.000 0.001 0.005 NS
0.080 0.000 0.001 0.005 NS
4.113 0.009 0.070 0.272 0.005
0.408 0.001 0.007 0.027 0.000
0.827 0.002 0.014 0.055 0.001
1.235 0.003 0.021 0.082 0.001
0.827 0.002 0.014 0.055 0.001
1.235 0.003 0.021 0.082 0.001
1.235 0.003 0.021 0.082 0.001
1.235 0.003 0.021 0.082 0.001
0.827 0.002 0.014 0.055 0.001
0.408 0.001 0.007 0.027 0.000
0.408 0.001 0.007 0.027 0.000
2.062 0.005 0.035 0.136 0.002
0.408 0.001 0.007 0.027 0.000
0.408 0.001 0.007 0.027 0.000
0.408 0.001 0.007 0.027 0.000
0.408 0.001 0.007 0.027 0.000
2.062 0.005 0.035 0.136 0.002
2.062 0.005 0.035 0.136 0.002
3.088 0.007 0.053 0.204 0.004
4.113 0.009 0.070 0.272 0.005
2.062 0.005 0.035 0.136 0.002
1.235 0.003 0.021 0.082 0.001
2.062 0.005 0.035 0.136 0.002
2.062 0.005 0.035 0.136 0.002
0.408 0.001 0.007 0.027 0.000
0.827 0.002 0.014 0.055 0.001
0.827 0.002 0.014 0.055 0.001
2.062 0.005 0.035 0.136 0.002
0.827 0.002 0.014 0.055 0.001
0.827 0.002 0.014 0.055 0.001

RB-AR50459



Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 

 PD 21 - Hollypark Drain
TS22

2010-11Event8
12/17/2010 

 PD 21 - Hollypark Drain
TS22

2010-11Event13
1/24/2011 

 PD 21 - Hollypark Drain
TS22

2010-11Event14
2/16/2011 

 PD 21 - Hollypark Drain
TS22

2010-11Event15
2/18/2011 

D. D. I. 8
TS23

2010-11Event2
9/21/2010

2.062 0.005 0.035 0.136 0.002
2.062 0.005 0.035 0.136 0.002
0.408 0.001 0.007 0.027 0.000
0.827 0.002 0.014 0.055 0.001
2.062 0.005 0.035 0.136 0.002
4.113 0.009 0.070 0.272 0.005
2.062 0.005 0.035 0.136 0.002
0.041 0.000 0.001 0.003 0.000
0.827 0.002 0.014 0.055 0.001
0.827 0.002 0.014 0.055 0.001
0.021 0.000 0.000 0.001 0.000
0.041 0.000 0.001 0.003 0.000
2.062 0.005 0.035 0.136 0.002
0.408 0.001 0.007 0.027 0.000
0.408 0.001 0.007 0.027 0.000
0.408 0.001 0.007 0.027 0.000
0.021 0.000 0.000 0.001 0.000
0.408 0.001 0.007 0.027 0.000
2.062 0.005 0.035 0.136 0.002
2.062 0.005 0.035 0.136 0.002
0.408 0.001 0.007 0.027 0.000
0.083 0.000 0.001 0.005 0.000
0.408 0.001 0.007 0.027 0.000
0.021 0.000 0.000 0.001 0.000
0.021 0.000 0.000 0.001 0.000
4.113 0.009 0.070 0.272 0.005
4.113 0.009 0.070 0.272 0.005

RB-AR50460



Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound

D. D. I. 8
TS23

2010-11Event3
10/5/2010

D. D. I. 8
TS23

2010-11Event4
10/30/2010

D. D. I. 8
TS23

2010-11Event6
11/19/2010

D. D. I. 8
TS23

2010-11Event8
12/17/2010

D. D. I. 8
TS23

2010-11Event13
1/24/2011

1.02E+14 3.79E+12 1.83E+14 7.29E+14 342571546.7
4.69E+13 3.48E+12 1.47E+13 2.28E+15 27405723737
2.13E+14 4.42E+12 1.47E+13 2.28E+15 27405723737
1.28E+14 2.53E+13 1.83E+14 7.29E+14 1.02771E+11

0.001 NS 0.000 0.006 0.000
0.000 NS 0.000 0.002 0.000
0.000 NS 0.000 0.005 0.000
0.000 NS 0.000 0.002 0.000
0.000 NS 0.000 0.001 0.000
0.002 NS 0.000 0.025 0.000
0.000 NS 0.000 0.003 0.000
0.000 NS 0.000 0.005 0.000
0.000 NS 0.000 0.002 0.000
0.000 NS 0.000 0.005 0.000
0.011 NS 0.002 0.121 0.001
0.000 NS 0.000 0.005 0.000
0.002 NS 0.000 0.017 0.000
0.000 NS 0.000 0.003 0.000
0.000 NS 0.000 0.003 0.000
0.000 NS 0.000 0.002 0.000
0.002 NS 0.000 0.017 0.000
0.470 0.087 0.108 5.021 0.143
NA NA NA NA NA

479.882 25.082 9.690 723.054 5.438
5165.066 NS 1036.344 11046.658 664.605

43.199 NS 5.411 304.285 10.045
1305.353 NS 72.410 4257.985 3.776
7484.650 NS 465.682 5021.208 529.418
2760.963 NS 480.487 2962.513 713.695

29.112 NS 1.750 120.509 1.435
29.676 NS 5.061 209.887 7.296

7982.375 NS 942.131 20084.833 1057.327
200.968 NS 13.997 1024.326 123.103

0.094 0.007 0.003 0.201 0.002
49.772 NS 0.067 5.021 0.038
35.686 NS 4.468 251.060 8.308

595.391 NS 0.673 1656.999 25.451
134.292 NS 0.202 15.064 5.747

1.409 NS 0.202 15.064 0.574
30.990 NS 2.153 150.636 1.662

4545.258 NS 353.972 3585.143 443.322
19157.699 NS 3014.820 30127.249 2990.724

RB-AR50461



Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound

D. D. I. 8
TS23

2010-11Event3
10/5/2010

D. D. I. 8
TS23

2010-11Event4
10/30/2010

D. D. I. 8
TS23

2010-11Event6
11/19/2010

D. D. I. 8
TS23

2010-11Event8
12/17/2010

D. D. I. 8
TS23

2010-11Event13
1/24/2011

2460.450 NS 895.025 24905.193 132.921
70.433 26.127 10.094 753.181 5.664

15307.378 2090.134 551.820 51216.324 860.966
5634.617 NS 255.721 11046.658 475.797

0.003 NS 0.000 0.034 0.000
0.001 NS 0.000 0.008 0.000
0.235 NS 0.034 2.511 0.019

56.816 NS 1.548 267.128 0.823
0.009 NS 0.001 0.100 0.001
0.009 NS 0.001 0.100 0.016
0.047 NS 0.007 0.502 0.004
0.005 NS 0.001 0.050 0.000
0.005 NS 0.001 0.050 0.000
0.023 NS 0.003 0.251 0.002
0.012 NS 0.002 0.126 0.001
7.222 NS 0.003 0.251 0.002

65.737 NS 4.280 359.519 1.979
4.038 NS 0.083 9.631 0.001
0.005 NS 0.001 0.050 0.000
1.071 NS 0.003 0.251 0.002
0.023 NS 0.003 0.251 0.002
0.005 NS 0.001 0.050 0.000
0.005 NS 0.001 0.050 0.000

48.364 NS 1.326 140.594 1.307
228.202 NS 6.299 1134.793 2.575

1.371 NS 0.001 0.100 0.001
0.208 NS 0.001 0.100 0.016

10.236 NS 0.007 0.502 0.004
0.005 NS 0.001 0.050 0.000
0.135 NS 0.001 0.050 0.000
1.737 NS 0.003 0.251 0.002
0.012 NS 0.002 0.126 0.001

12.396 NS 0.003 0.251 0.002
352.164 NS 13.324 1566.617 5.664

5.447 NS 0.110 14.762 0.041
0.005 NS 0.001 0.050 0.000
2.038 NS 0.003 0.251 0.002
0.023 NS 0.003 0.251 0.002
0.005 NS 0.001 0.050 0.000
0.005 NS 0.001 0.050 0.000

54.938 NS 1.561 164.696 1.344
0.031 NS 0.004 0.335 0.003
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Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

D. D. I. 8
TS23

2010-11Event3
10/5/2010

D. D. I. 8
TS23

2010-11Event4
10/30/2010

D. D. I. 8
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D. D. I. 8
TS23
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D. D. I. 8
TS23

2010-11Event13
1/24/2011

0.001 NS 0.000 0.010 0.000
0.031 NS 0.004 0.335 0.003
0.000 NS 0.000 0.002 0.000
0.015 NS 0.002 0.166 0.001
0.031 NS 0.005 0.336 0.003
0.031 NS 0.005 0.336 0.003
0.003 NS 0.000 0.033 0.000
0.003 NS 0.000 0.033 0.000
0.003 NS 0.000 0.033 0.000
0.003 NS 0.000 0.033 0.000
0.003 NS 0.000 0.033 0.000
0.003 NS 0.000 0.033 0.000
0.156 NS 0.022 1.672 0.013
0.015 NS 0.002 0.166 0.001
0.031 NS 0.005 0.336 0.003
0.047 NS 0.007 0.502 0.004
0.031 NS 0.005 0.336 0.003
0.047 NS 0.007 0.502 0.004
0.047 NS 0.007 0.502 0.004
0.047 NS 0.007 0.502 0.004
0.031 NS 0.005 0.336 0.003
0.015 NS 0.002 0.166 0.001
0.015 NS 0.002 0.166 0.001
0.078 NS 0.011 0.839 0.006
0.015 NS 0.002 0.166 0.001
0.015 NS 0.002 0.166 0.001
0.015 NS 0.002 0.166 0.001
0.015 NS 0.002 0.166 0.001
0.078 NS 0.011 0.839 0.006
0.078 NS 0.011 0.839 0.006
0.235 0.044 0.017 1.255 0.009
0.156 NS 0.022 1.672 0.013
0.078 NS 0.011 0.839 0.006
0.047 NS 0.007 0.502 0.004
0.078 NS 0.011 0.839 0.006
0.078 NS 0.011 0.839 0.006
0.015 NS 0.002 0.166 0.001
0.031 NS 0.005 0.336 0.003
0.031 NS 0.005 0.336 0.003
0.078 NS 0.011 0.839 0.006
0.031 NS 0.005 0.336 0.003
0.031 NS 0.005 0.336 0.003
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Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 
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0.078 NS 0.011 0.839 0.006
0.078 NS 0.011 0.839 0.006
0.015 NS 0.002 0.166 0.001
0.031 NS 0.005 0.336 0.003
0.078 NS 0.011 0.839 0.006
0.156 NS 0.022 1.672 0.013
0.078 NS 0.011 0.839 0.006
0.002 NS 0.000 0.017 0.000
0.031 NS 0.005 0.336 0.003
0.031 NS 0.005 0.336 0.003
0.001 NS 0.000 0.009 0.000
0.002 NS 0.000 0.017 0.000
0.078 NS 0.011 0.839 0.006
0.015 NS 0.002 0.166 0.001
0.015 NS 0.002 0.166 0.001
0.015 NS 0.002 0.166 0.001
0.001 NS 0.000 0.009 0.000
0.015 NS 0.002 0.166 0.001
0.078 NS 0.011 0.839 0.006
0.078 NS 0.011 0.839 0.006
0.015 NS 0.002 0.166 0.001
0.003 NS 0.000 0.034 0.000
0.015 NS 0.002 0.166 0.001
0.001 NS 0.000 0.009 0.000
0.001 NS 0.000 0.009 0.000
0.156 NS 0.022 1.672 0.013
0.156 NS 0.022 1.672 0.013
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Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound

D. D. I. 8
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D. D. I. 8
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TS24
2010-11Event4

10/30/2010 

2.03292E+11 1.01E+14 477846786.3 2.77E+13 6.87341E+11
2.54115E+11 3.77E+13 796411310.4 6.05E+13 6.87E+12
2.54115E+11 3.77E+13 796411310.4 6.05E+13 6.87E+12

1.36E+13 1.01E+14 4778467863 4.84E+13 8.59176E+11
0.000 0.001 NS 0.002 NS
0.000 0.000 NS 0.001 NS
0.000 0.000 NS 0.002 NS
0.000 0.000 NS 0.001 NS
0.000 0.000 NS 0.000 NS
0.000 0.002 NS 0.010 NS
0.000 0.000 NS 0.001 NS
0.000 0.000 NS 0.002 NS
0.000 0.000 NS 0.001 NS
0.000 0.000 NS 0.002 NS
0.002 0.011 NS 0.046 NS
0.000 0.000 NS 0.002 NS
0.000 0.002 NS 0.006 NS
0.000 0.000 NS 0.001 NS
0.000 0.000 NS 0.001 NS
0.000 0.000 NS 0.001 NS
0.000 0.002 NS 0.006 NS
0.187 0.231 0.001 1.907 0.158
NA NA NA NA NA

13.445 66.541 0.253 274.529 45.459
18.674 1016.592 38.627 31647.114 NS
19.421 43.621 0.238 55.287 NS

242.763 840.999 2.321 2318.246 NS
3062.548 462.087 10.886 16662.396 NS
356.675 961.142 18.997 13535.814 NS

8.161 10.628 0.039 61.006 NS
7.432 17.744 0.254 266.903 NS

1120.444 1848.349 50.917 38129.053 NS
64.239 194.077 1.496 251.652 NS
0.004 0.018 0.000 0.382 0.013
16.433 0.462 0.002 1.906 NS
16.060 36.043 0.197 45.755 NS
75.070 235.665 1.640 1982.711 NS
16.956 53.232 0.369 446.110 NS
0.093 0.462 0.005 5.719 NS

21.475 11.552 0.053 72.445 NS
401.493 793.866 16.364 13459.556 NS

2390.281 2957.359 99.025 79308.429 NS
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Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound
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526.609 2199.536 0.615 4194.196 NS
14.006 69.313 0.263 285.968 47.353

2035.474 6654.058 79.361 17158.074 3535.728
1176.467 3511.864 35.467 10676.135 NS

0.001 0.003 0.000 0.013 NS
0.000 0.001 0.000 0.003 NS
0.256 0.231 0.001 4.270 NS
7.264 30.960 0.291 80.071 NS
0.145 0.009 0.001 0.038 NS
0.002 0.009 0.002 0.038 NS
0.009 0.046 0.027 0.191 NS
0.001 0.005 0.000 0.019 NS
0.001 0.005 0.001 0.019 NS
0.005 0.023 0.002 0.095 NS
0.002 0.012 0.000 0.048 NS
0.005 0.023 0.071 0.095 NS

10.420 51.014 0.657 118.963 NS
0.323 1.571 0.011 2.947 NS
0.001 0.005 0.000 0.019 NS
0.005 0.023 0.004 0.095 NS
0.005 0.023 0.000 0.095 NS
0.001 0.005 0.000 0.019 NS
0.001 0.005 0.000 0.019 NS
6.499 22.735 0.604 99.898 NS

22.596 121.991 0.983 238.307 NS
0.237 0.561 0.001 0.038 NS
0.002 0.009 0.002 0.930 NS
0.009 0.046 0.039 0.191 NS
0.001 0.005 0.000 0.019 NS
0.001 0.005 0.001 0.019 NS
0.265 0.989 0.006 0.095 NS
0.002 0.012 0.000 0.048 NS
1.317 0.023 0.119 27.377 NS
39.216 206.091 1.879 388.916 NS
0.413 2.273 0.016 4.270 NS
0.001 0.005 0.000 0.019 NS
0.005 0.023 0.009 0.095 NS
0.005 0.023 0.000 0.095 NS
0.001 0.005 0.000 0.019 NS
0.001 0.005 0.000 0.019 NS
8.571 26.247 0.688 109.430 NS
0.006 0.031 0.000 0.127 NS
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Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound
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0.000 0.001 0.000 0.004 NS
0.006 0.031 0.000 0.127 NS
0.000 0.000 0.000 0.001 NS
0.003 0.015 0.000 0.063 NS
0.006 0.031 0.000 0.128 NS
0.006 0.031 0.000 0.128 NS
0.001 0.003 NS 0.012 NS
0.001 0.003 NS 0.012 NS
0.001 0.003 NS 0.012 NS
0.001 0.003 NS 0.012 NS
0.001 0.003 NS 0.012 NS
0.001 0.003 NS 0.012 NS
0.031 0.154 0.001 0.635 NS
0.003 0.015 0.000 0.063 NS
0.006 0.031 0.000 0.128 NS
0.009 0.046 0.000 0.191 NS
0.006 0.031 0.000 0.128 NS
0.009 0.046 0.000 0.191 NS
0.009 0.046 0.000 0.191 NS
0.009 0.046 0.000 0.191 NS
0.006 0.031 0.000 0.128 NS
0.003 0.015 0.000 0.063 NS
0.003 0.015 0.000 0.063 NS
0.016 0.077 0.000 0.318 NS
0.003 0.015 0.000 0.063 NS
0.003 0.015 0.000 0.063 NS
0.003 0.015 0.000 0.063 NS
0.003 0.015 0.000 0.063 NS
0.016 0.077 0.000 0.318 NS
0.016 0.077 0.000 0.318 NS
0.023 0.116 0.000 0.954 0.079
0.031 0.154 0.001 0.635 NS
0.016 0.077 0.000 0.318 NS
0.009 0.046 0.000 0.191 NS
0.016 0.077 0.000 0.318 NS
0.016 0.077 0.000 0.318 NS
0.003 0.015 0.000 0.063 NS
0.006 0.031 0.000 0.128 NS
0.006 0.031 0.000 0.128 NS
0.016 0.077 0.000 0.318 NS
0.006 0.031 0.000 0.128 NS
0.006 0.031 0.000 0.128 NS
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Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 

D. D. I. 8
TS23

2010-11Event14
2/16/2011

D. D. I. 8
TS23

2010-11Event15
2/18/2011

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event2

9/21/2010 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event3

10/5/2010 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event4

10/30/2010 

0.016 0.077 0.000 0.318 NS
0.016 0.077 0.000 0.318 NS
0.003 0.015 0.000 0.063 NS
0.006 0.031 0.000 0.128 NS
0.016 0.077 0.000 0.318 NS
0.031 0.154 0.001 0.635 NS
0.016 0.077 0.000 0.318 NS
0.000 0.002 0.000 0.006 NS
0.006 0.031 0.000 0.128 NS
0.006 0.031 0.000 0.128 NS
0.000 0.001 0.000 0.003 NS
0.000 0.002 0.000 0.006 NS
0.016 0.077 0.000 0.318 NS
0.003 0.015 0.000 0.063 NS
0.003 0.015 0.000 0.063 NS
0.003 0.015 0.000 0.063 NS
0.000 0.001 0.000 0.003 NS
0.003 0.015 0.000 0.063 NS
0.016 0.077 0.000 0.318 NS
0.016 0.077 0.000 0.318 NS
0.003 0.015 0.000 0.063 NS
0.001 0.003 0.000 0.013 NS
0.003 0.015 0.000 0.063 NS
0.000 0.001 0.000 0.003 NS
0.000 0.001 0.000 0.003 NS
0.031 0.154 0.001 0.635 NS
0.031 0.154 0.001 0.635 NS
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Table 4-9 Estimated Loads

Group Parameter Units

Bacteria Fecal Coliform MPN
Bacteria Fecal Enterococcus MPN
Bacteria Fecal Streptococcus MPN
Bacteria Total Coliform MPN
Chlorinated Pesticides 4-4'-DDD pound
Chlorinated Pesticides 4-4'-DDE pound
Chlorinated Pesticides 4-4'-DDT pound
Chlorinated Pesticides Aldrin pound
Chlorinated Pesticides Dieldrin pound
Chlorinated Pesticides Endosulfan sulfate pound
Chlorinated Pesticides Endrin pound
Chlorinated Pesticides Endrin aldehyde pound
Chlorinated Pesticides Heptachlor pound
Chlorinated Pesticides Heptachlor Epoxide pound
Chlorinated Pesticides Toxaphene pound
Chlorinated Pesticides alpha-BHC pound
Chlorinated Pesticides alpha-chlordane pound
Chlorinated Pesticides beta-BHC pound
Chlorinated Pesticides delta-BHC pound
Chlorinated Pesticides gamma-BHC (lindane) pound
Chlorinated Pesticides gamma-chlordane pound
Conventionals Cyanide pound
Conventionals Dissolved Oxygen pound
Conventionals Oil and Grease pound
General Alkalinity as CaCO3 pound
General Ammonia pound
General BioChemical Oxygen Demand- Five-Day pound
General Chemical Oxygen Demand pound
General Chloride pound
General Dissolved Phosphorus pound
General Fluoride pound
General Hardness as CaCO3 pound
General Kjeldahl-N pound
General Methyl Tertiary Butyl Ether (MTBE) pound
General Methylene Blue Active Substances (MBAS) pound
General NH3-N pound
General Nitrate (NO3) pound
General Nitrate-N pound
General Nitrite-N pound
General Phosphorus- Total (as P) pound
General Sulfate pound
General Total Dissolved Solids pound

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event6

11/19/2010 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event8

12/17/2010 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event13

1/24/2011 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event14

2/16/2011 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event15

2/18/2011 

3.70E+13 8.28E+13 319150682.9 1.27659E+11 7.40E+12
3.7035E+11 3.76E+14 638301365.8 1.27659E+11 7.40E+12
3.7035E+11 6.77E+14 638301365.8 1.27659E+11 7.40E+12

4.63E+13 1.20E+15 638301365.8 2.94598E+11 7.40E+12
0.000 0.009 0.000 0.000 0.001
0.000 0.003 0.000 0.000 0.000
0.000 0.008 0.000 0.000 0.001
0.000 0.003 0.000 0.000 0.000
0.000 0.002 0.000 0.000 0.000
0.001 0.041 0.000 0.001 0.005
0.000 0.005 0.000 0.000 0.001
0.000 0.008 0.000 0.000 0.001
0.000 0.002 0.000 0.000 0.000
0.000 0.008 0.000 0.000 0.001
0.004 0.199 0.001 0.003 0.022
0.000 0.008 0.000 0.000 0.001
0.001 0.027 0.000 0.000 0.003
0.000 0.004 0.000 0.000 0.000
0.000 0.004 0.000 0.000 0.000
0.000 0.003 0.000 0.000 0.000
0.001 0.027 0.000 0.000 0.003
0.340 9.957 0.018 0.303 0.453
NA NA NA NA NA

24.494 1194.801 5.066 15.587 130.467
935.544 27380.851 738.780 1309.767 4983.133

8.607 240.620 1.281 12.838 46.026
239.839 8297.228 3.518 121.235 1902.651
170.099 8297.228 35.180 591.019 906.024
585.140 5210.659 303.251 1002.351 2482.506

8.165 149.350 0.176 4.784 22.288
9.764 370.056 5.678 16.843 32.254

1530.890 41486.138 985.039 2056.659 4530.121
32.999 663.778 13.368 159.337 184.829
0.007 0.332 0.001 0.004 0.036
0.170 8.297 0.035 0.108 0.906
7.110 199.133 1.055 10.608 38.053

129.615 2522.357 31.873 164.533 474.757
29.257 24.892 7.177 37.020 107.273
0.510 24.892 0.035 0.108 0.906
9.866 199.133 0.176 5.217 31.348

469.473 7085.832 305.362 928.744 1609.099
3606.095 63058.930 1998.223 4762.790 9785.062
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Table 4-9 Estimated Loads

Group Parameter Units

General Total Organic Carbon pound
General Total Petroleum Hydrocarbons pound
General Total Suspended Solids pound
General Volatile Suspended Solids pound
Herbicides 2-4-5-TP-SILVEX pound
Herbicides 2-4-D pound
Herbicides Glyphosate pound
Metals Dissolved Aluminum pound
Metals Dissolved Antimony pound
Metals Dissolved Arsenic pound
Metals Dissolved Barium pound
Metals Dissolved Beryllium pound
Metals Dissolved Cadmium pound
Metals Dissolved Chromium pound
Metals Dissolved Chromium +6 pound
Metals Dissolved Copper pound
Metals Dissolved Iron pound
Metals Dissolved Lead pound
Metals Dissolved Mercury pound
Metals Dissolved Nickel pound
Metals Dissolved Selenium pound
Metals Dissolved Silver pound
Metals Dissolved Thallium pound
Metals Dissolved Zinc pound
Metals Aluminum pound
Metals Antimony pound
Metals Arsenic pound
Metals Barium pound
Metals Beryllium pound
Metals Cadmium pound
Metals Chromium pound
Metals Chromium +6 pound
Metals Copper pound
Metals Iron pound
Metals Lead pound
Metals Mercury pound
Metals Nickel pound
Metals Selenium pound
Metals Silver pound
Metals Thallium pound
Metals Zinc pound
Organophosphate Pesticides Atrazine pound

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event6

11/19/2010 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event8

12/17/2010 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event13

1/24/2011 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event14

2/16/2011 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event15

2/18/2011 

1020.593 4978.337 8.865 848.643 3370.410
25.515 1244.584 5.277 16.237 135.904

1156.672 43145.583 35.180 411.332 17395.665
272.158 9956.673 28.144 368.034 8335.423

0.001 0.056 0.000 0.001 0.006
0.000 0.012 0.000 0.000 0.001
1.660 4.149 0.018 0.054 5.237
5.443 353.462 0.176 3.442 70.851
0.003 0.166 0.001 0.002 0.018
0.003 0.166 0.001 0.002 0.018
0.017 0.830 0.004 0.011 0.091
0.002 0.083 0.000 0.001 0.009
0.002 0.083 0.000 0.001 0.009
0.009 0.415 0.002 0.005 0.045
0.004 0.207 0.001 0.003 0.023
1.735 0.415 0.002 1.167 9.767
8.709 423.159 0.176 4.481 107.273
0.003 0.166 0.001 0.002 2.138
0.002 0.083 0.000 0.001 0.009
0.009 0.415 0.002 0.005 0.045
0.009 0.415 0.002 0.005 0.045
0.002 0.083 0.000 0.001 0.009
0.002 0.083 0.000 0.001 0.009
12.043 338.527 0.004 5.542 67.408
17.146 1148.336 0.446 9.028 222.882
0.003 0.166 0.001 0.002 1.125
0.071 0.166 0.001 0.002 0.018
0.017 0.830 0.004 0.011 0.091
0.002 0.083 0.000 0.001 0.009
0.002 0.083 0.000 0.001 0.009
0.009 0.415 0.002 0.005 2.029
0.004 0.207 0.001 0.003 0.023
2.483 0.415 0.002 1.531 13.772
28.917 1319.259 0.176 13.899 380.530
0.231 12.048 0.001 0.002 3.280
0.002 0.083 0.000 0.001 0.009
0.009 0.415 0.002 0.005 0.045
0.009 0.415 0.002 0.005 0.045
0.002 0.083 0.000 0.001 0.009
0.002 0.083 0.000 0.001 0.009
12.791 345.165 0.462 6.018 93.320
0.011 0.553 0.002 0.007 0.060
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Table 4-9 Estimated Loads

Group Parameter Units

Organophosphate Pesticides Chlorpyrifos pound
Organophosphate Pesticides Cyanazine pound
Organophosphate Pesticides Diazinon pound
Organophosphate Pesticides Malathion pound
Organophosphate Pesticides Prometryn pound
Organophosphate Pesticides Simazine pound
Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) pound
Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) pound
Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) pound
Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) pound
Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) pound
Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) pound
Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol pound
Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol pound
Semivolatile Organic Compounds (Acids) 2-Chlorophenol pound
Semivolatile Organic Compounds (Acids) 2-Nitrophenol pound
Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol pound
Semivolatile Organic Compounds (Acids) 4-Nitrophenol pound
Semivolatile Organic Compounds (Acids) Pentachlorophenol pound
Semivolatile Organic Compounds (Acids) Phenol pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine pound
Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene pound
Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine pound
Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol pound
Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthene pound
Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene pound
Semivolatile Organic Compounds (Base/Neutral) Anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Benzidine pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene pound

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event6

11/19/2010 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event8

12/17/2010 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event13

1/24/2011 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event14

2/16/2011 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event15

2/18/2011 

0.000 0.017 0.000 0.000 0.002
0.011 0.553 0.002 0.007 0.060
0.000 0.002 0.000 0.000 0.000
0.006 0.274 0.001 0.004 0.030
0.011 0.556 0.002 0.007 0.061
0.011 0.556 0.002 0.007 0.061
0.001 0.054 0.000 0.001 0.006
0.001 0.054 0.000 0.001 0.006
0.001 0.054 0.000 0.001 0.006
0.001 0.054 0.000 0.001 0.006
0.001 0.054 0.000 0.001 0.006
0.001 0.054 0.000 0.001 0.006
0.057 2.763 0.012 0.036 0.302
0.006 0.274 0.001 0.004 0.030
0.011 0.556 0.002 0.007 0.061
0.017 0.830 0.004 0.011 0.091
0.011 0.556 0.002 0.007 0.061
0.017 0.830 0.004 0.011 0.091
0.017 0.830 0.004 0.011 0.091
0.017 0.830 0.004 0.011 0.091
0.011 0.556 0.002 0.007 0.061
0.006 0.274 0.001 0.004 0.030
0.006 0.274 0.001 0.004 0.030
0.028 1.386 0.006 0.018 0.151
0.006 0.274 0.001 0.004 0.030
0.006 0.274 0.001 0.004 0.030
0.006 0.274 0.001 0.004 0.030
0.006 0.274 0.001 0.004 0.030
0.028 1.386 0.006 0.018 0.151
0.028 1.386 0.006 0.018 0.151
0.043 2.074 0.009 0.027 0.227
0.057 2.763 0.012 0.036 0.302
0.028 1.386 0.006 0.018 0.151
0.017 0.830 0.004 0.011 0.091
0.028 1.386 0.006 0.018 0.151
0.028 1.386 0.006 0.018 0.151
0.006 0.274 0.001 0.004 0.030
0.011 0.556 0.002 0.007 0.061
0.011 0.556 0.002 0.007 0.061
0.028 1.386 0.006 0.018 0.151
0.011 0.556 0.002 0.007 0.061
0.011 0.556 0.002 0.007 0.061

RB-AR50471



Table 4-9 Estimated Loads

Group Parameter Units

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether pound
Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Chrysene pound
Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene pound
Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) Fluoranthene pound
Semivolatile Organic Compounds (Base/Neutral) Fluorene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene pound
Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane pound
Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene pound
Semivolatile Organic Compounds (Base/Neutral) Isophorone pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine pound
Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine pound
Semivolatile Organic Compounds (Base/Neutral) Naphthalene pound
Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene pound
Semivolatile Organic Compounds (Base/Neutral) Phenanthrene pound
Semivolatile Organic Compounds (Base/Neutral) Pyrene pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate pound
Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate pound

NS=Not Sampled

NA=Not Applicable

‐Wet weather volumes were estimated using the total flow from the beginning of each storm event until the flow returned to 

approximately 10% of anticedent flow for each event at each site.  In some cases, the storm volumes were larger than the 

proportion of flow captured during sampling. Hydrographs with the flow, sample start and stop times, and proportion of event 

captured are presented in Appendix A 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event6

11/19/2010 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event8

12/17/2010 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event13

1/24/2011 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event14

2/16/2011 

 Dominguez Channel 
@116th Street (LU S23)

TS24
2010-11Event15

2/18/2011 

0.028 1.386 0.006 0.018 0.151
0.028 1.386 0.006 0.018 0.151
0.006 0.274 0.001 0.004 0.030
0.011 0.556 0.002 0.007 0.061
0.028 1.386 0.006 0.018 0.151
0.057 2.763 0.012 0.036 0.302
0.028 1.386 0.006 0.018 0.151
0.001 0.027 0.000 0.000 0.003
0.011 0.556 0.002 0.007 0.061
0.011 0.556 0.002 0.007 0.061
0.000 0.014 0.000 0.000 0.002
0.001 0.027 0.000 0.000 0.003
0.028 1.386 0.006 0.018 0.151
0.006 0.274 0.001 0.004 0.030
0.006 0.274 0.001 0.004 0.030
0.006 0.274 0.001 0.004 0.030
0.000 0.014 0.000 0.000 0.002
0.006 0.274 0.001 0.004 0.030
0.028 1.386 0.006 0.018 0.151
0.028 1.386 0.006 0.018 0.151
0.006 0.274 0.001 0.004 0.030
0.001 0.056 0.000 0.001 0.006
0.006 0.274 0.001 0.004 0.030
0.000 0.014 0.000 0.000 0.002
0.000 0.014 0.000 0.000 0.002
0.057 2.763 0.012 0.036 0.302
0.057 2.763 0.012 0.036 0.302
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event3

10/5/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event4

10/30/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event6

11/19/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event8

12/17/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event14

2/16/2011 

Bacteria Fecal Coliform MPN/100mL SM9221E 900000** 160000* 500000* 220000** 24000*

Bacteria Fecal Enterococcus MPN/100mL SM9230B 900000 30000 1400000 500000 90000

Bacteria Fecal Streptococcus MPN/100mL SM9230B 3500000 30000 2200000 500000 90000

Bacteria Total Coliform MPN/100mL SM9221B 5000000 240000 1600000 900000 50000

Chlorinated Pesticides 4-4'-DDD ug/L EPA608 <0.011 NS <0.011 <0.011 <0.011

Chlorinated Pesticides 4-4'-DDE ug/L EPA608 <0.004 NS <0.004 <0.004 <0.004

Chlorinated Pesticides 4-4'-DDT ug/L EPA608 <0.01 NS <0.01 <0.01 <0.01

Chlorinated Pesticides Aldrin ug/L EPA608 <0.004 NS <0.004 <0.004 <0.004

Chlorinated Pesticides Dieldrin ug/L EPA608 <0.002 NS <0.002 <0.002 <0.002

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608 <0.01 NS <0.01 <0.01 <0.01

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608 <0.004 NS <0.004 <0.004 <0.004

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608 <0.05 NS <0.05 <0.05 <0.05

Chlorinated Pesticides Endrin ug/L EPA608 <0.006 NS <0.006 <0.006 <0.006

Chlorinated Pesticides Endrin aldehyde ug/L EPA608 <0.01 NS <0.01 <0.01 <0.01

Chlorinated Pesticides Heptachlor ug/L EPA608 <0.003 NS <0.003 <0.003 <0.003

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608 <0.01 NS <0.01 <0.01 <0.01

Chlorinated Pesticides Methoxychlor ug/L EPA608 <0.5 NS <0.5 <0.5 <0.5

Chlorinated Pesticides Toxaphene ug/L EPA608 <0.24 NS <0.24 <0.24 <0.24

Chlorinated Pesticides alpha-BHC ug/L EPA608 <0.01 NS <0.01 <0.01 <0.01

Chlorinated Pesticides alpha-chlordane ug/L EPA608 <0.033 NS <0.033 <0.033 <0.033

Chlorinated Pesticides beta-BHC ug/L EPA608 <0.005 NS <0.005 <0.005 <0.005

Chlorinated Pesticides delta-BHC ug/L EPA608 <0.005 NS <0.005 <0.005 <0.005

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608 <0.004 NS <0.004 <0.004 <0.004

Chlorinated Pesticides gamma-chlordane ug/L EPA608 <0.033 NS <0.033 <0.033 <0.033

Conventionals Cyanide mg/L SM4500-CNE 0.011 <0.005 0.007 0.005 0.013

Conventionals Dissolved Oxygen mg/L SM4500 (OG) 7.82 9.16 10.3 9.79 11.8

Conventionals Oil and Grease mg/L EPA1664A >1.44&<5 >1.44&<5 >1.44&<5 >1.44&<5 >1.44&<5

Conventionals pH pH units SM4500H B 8.79* NS 6.94 6.75 6.87

General Alkalinity as CaCO3 mg/L SM2320B 248 NS 71.5 33 49.5

General Ammonia mg/L SM4500-NH3 F 0.218 NS 0.773 0.303 0.702

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B 5.28 NS 13 4.72 14.1

General Chemical Oxygen Demand mg/L SM5220D 63.3 NS <10 37.8 25.8

General Chloride mg/L SM4110B 100 NS 23.9 11.2 9.13

General Dissolved Phosphorus mg/L SM4500-PE 0.14 NS 0.22 0.18 0.166

General Fluoride mg/L SM4110B 0.547 NS 0.234 0.21 0.214

General Hardness as CaCO3 mg/L SM2340C 375 NS 95 55 45

General Kjeldahl-N mg/L SM4500-NHorg C 0.82 NS 4.44 0.76 2.22

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624 <0.4 <0.4 <0.4 <0.4 <0.4

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C >0.01&<0.5 NS >0.01&<0.5 >0.01&<0.5 >0.01&<0.5

General NH3-N mg/L SM4500-NH3 0.18 NS 0.639 0.25 0.58

General Nitrate (NO3) mg/L SM4110B 4.93 NS 4.52 3.02 3.21

General Nitrate-N mg/L SM4110B 1.11 NS 1.02 0.681 0.724

General Nitrite-N mg/L SM4110B <0.03 NS <0.03 <0.03 <0.01

General Phosphorus- Total (as P) mg/L SM4500-PE 0.2 NS 0.33 0.22 0.191

General Specific Conductance umhos/cm SM2510B 1070 NS 291 143 121

General Sulfate mg/L SM4110B 155 NS 32.6 13.9 13.3

General Total Dissolved Solids mg/L SM2540C 716 NS 180 86 80

General Total Organic Carbon mg/L SM5310B/EPA415.1 24 NS 54.5 20.5 54.4

General Total Petroleum Hydrocarbons mg/L EPA418.1 <1.5 >1.5&<5 <1.5 >1.5&<5 <1.5

General Total Suspended Solids mg/L SM2540D 12 291 257 151 152
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event3

10/5/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event4

10/30/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event6

11/19/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event8

12/17/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event14

2/16/2011 

General Turbidity NTU SM2130B 3.54 NS 8.62 19.5 13.7

General Volatile Suspended Solids mg/L SM2540E 11 NS 84 44 83

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3 <0.067 NS <0.067 <0.067 <0.067

Herbicides 2-4-D ug/L EPA515.3 <0.015 NS <0.015 <0.015 <0.015

Herbicides Glyphosate ug/L EPA547 <5 NS <5 <5 <5

Metals Dissolved Aluminum ug/L EPA200.8 51.3 NS 940 867 740

Metals Dissolved Antimony ug/L EPA200.8 <0.2 NS <0.2 <0.2 <0.2

Metals Dissolved Arsenic ug/L EPA200.8 <0.2 NS 2.11 <0.2 <0.2

Metals Dissolved Barium ug/L EPA200.8 <1 NS <1 <1 <1

Metals Dissolved Beryllium ug/L EPA200.8 <0.1 NS <0.1 <0.1 <0.1

Metals Dissolved Cadmium ug/L EPA200.8 <0.1 NS <0.1 <0.1 <0.1

Metals Dissolved Chromium ug/L EPA200.8 <0.5 NS <0.5 <0.5 <0.5

Metals Dissolved Chromium +6 ug/L EPA218.6 <0.25 NS <0.25 <0.25 <0.25

Metals Dissolved Copper ug/L EPA200.8 <0.5 NS <0.5 <0.5 <0.5

Metals Dissolved Iron ug/L EPA200.8 106 NS 1750 1070 1030

Metals Dissolved Lead ug/L EPA200.8 <0.2 NS 26.8 18.1 17.9

Metals Dissolved Mercury ug/L EPA245.1 <0.1 NS <0.1 <0.1 <0.1

Metals Dissolved Nickel ug/L EPA200.8 <0.5 NS <0.5 <0.5 <0.5

Metals Dissolved Selenium ug/L EPA200.8 <0.5 NS <0.5 <0.5 <0.5

Metals Dissolved Silver ug/L EPA200.8 <0.1 NS <0.1 <0.1 <0.1

Metals Dissolved Thallium ug/L EPA200.8 <0.1 NS <0.1 <0.1 <0.1

Metals Dissolved Zinc ug/L EPA200.8 <1 NS 199* 196* 172*

Metals Aluminum ug/L EPA200.8 216 NS 3400 2630 1760

Metals Antimony ug/L EPA200.8 <0.2 NS <0.2 <0.2 <0.2

Metals Arsenic ug/L EPA200.8 2.68 NS 2.85 <0.2 <0.2

Metals Barium ug/L EPA200.8 <1 NS <1 <1 <1

Metals Beryllium ug/L EPA200.8 <0.1 NS <0.1 <0.1 <0.1

Metals Cadmium ug/L EPA200.8 <0.1 NS <0.1 <0.1 <0.1

Metals Chromium ug/L EPA200.8 <0.5 NS 14.4 <0.5 <0.5

Metals Chromium +6 ug/L EPA218.6 <0.25 NS <0.25 <0.25 <0.25

Metals Copper ug/L EPA200.8 <0.5 NS 57.5 51.1 <0.5

Metals Iron ug/L EPA200.8 397 NS 7100 3980 2990

Metals Lead ug/L EPA200.8 <0.2 NS 37.6 27.3 24.7

Metals Mercury ug/L EPA245.1 <0.1 NS <0.1 <0.1 <0.1

Metals Nickel ug/L EPA200.8 <0.5 NS 10.7 <0.5 <0.5

Metals Selenium ug/L EPA200.8 <0.5 NS <0.5 <0.5 <0.5

Metals Silver ug/L EPA200.8 <0.1 NS <0.1 <0.1 <0.1

Metals Thallium ug/L EPA200.8 <0.1 NS <0.1 <0.1 <0.1

Metals Zinc ug/L EPA200.8 <1 NS 304 199 224

Organophosphate Pesticides Atrazine ug/L EPA507 <0.667 NS <0.667 <0.667 <0.667

Organophosphate Pesticides Chlorpyrifos ug/L EPA507 <0.02 NS <0.02 <0.02 <0.02

Organophosphate Pesticides Cyanazine ug/L EPA507 <0.667 NS <0.667 <0.667 <0.667

Organophosphate Pesticides Diazinon ug/L EPA507 <0.003 NS <0.003 <0.003 <0.003

Organophosphate Pesticides Malathion ug/L EPA507 <0.33 NS <0.33 <0.33 <0.33

Organophosphate Pesticides Prometryn ug/L EPA507 <0.67 NS <0.67 <0.67 <0.67

Organophosphate Pesticides Simazine ug/L EPA507 <0.67 NS <0.67 <0.67 <0.67

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608 <0.065 NS <0.065 <0.065 <0.065

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608 <0.065 NS <0.065 <0.065 <0.065

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608 <0.065 NS <0.065 <0.065 <0.065

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608 <0.065 NS <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event3

10/5/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event4

10/30/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event6

11/19/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event8

12/17/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event14

2/16/2011 

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608 <0.065 NS <0.065 <0.065 <0.065

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608 <0.065 NS <0.065 <0.065 <0.065

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608 <0.065 NS <0.065 <0.065 <0.065

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625 <3.33 NS <3.33 <3.33 <3.33

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625 <1 NS <1 <1 <1

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625 <1 NS <1 <1 <1

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625 <1 NS <1 <1 <1

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625 <1 NS <1 <1 <1

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1 <0.03 <0.03 >0.03&<0.1 <0.03 <0.03

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625 <2.5 <2.5 <2.5 <2.5 <2.5

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625 <3.33 NS <3.33 <3.33 <3.33

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625 <1 NS <1 <1 <1

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625 <3.33 NS <3.33 <3.33 <3.33

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625 <3.33 NS <3.33 <3.33 <3.33

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625 <0.033 NS <0.033 <0.033 <0.033

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625 <0.67 NS <0.67 <0.67 <0.67

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625 <0.017 NS <0.017 <0.017 <0.017

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625 <0.033 NS <0.033 <0.033 <0.033

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event3

10/5/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event4

10/30/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event6

11/19/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event8

12/17/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event14

2/16/2011 

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625 <0.017 NS <0.017 <0.017 <0.017

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625 <1.67 NS <1.67 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625 <0.067 NS <0.067 <0.067 <0.067

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625 <0.33 NS <0.33 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625 <0.017 NS <0.017 <0.017 <0.017

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625 <0.017 NS <0.017 <0.017 <0.017

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625 <3.33 NS <3.33 <3.33 <3.33

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625 <3.33 NS <3.33 <3.33 <3.33

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

*Exceedance of Water Quality Objective

**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event3

10/5/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event4

10/30/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event6

11/19/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event8

12/17/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event14

2/16/2011 

14000* 22000* 90000* 140 130

300000 16000 500 500 300

300000 16000 500 500 300

160000 240000 90000 16000 1300

<0.011 NS <0.011 <0.011 <0.011

<0.004 NS <0.004 <0.004 <0.004

<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004

<0.002 NS <0.002 <0.002 <0.002

<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004

<0.05 NS <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006

<0.01 NS <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003

<0.01 NS <0.01 <0.01 <0.01

<0.5 NS <0.5 <0.5 <0.5

<0.24 NS <0.24 <0.24 <0.24

<0.01 NS <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033

<0.005 NS <0.005 <0.005 <0.005

<0.005 NS <0.005 <0.005 <0.005

<0.004 NS <0.004 <0.004 <0.004

<0.033 NS <0.033 <0.033 <0.033

0.042* <0.005 <0.005 <0.005 <0.005

9.93 10.5 10.6 9.56 12.1

<1.44 <1.44 <1.44 <1.44 <1.44

8.16 NS 7.67 6.54 6.48*

275 NS 234 121 218

0.157 NS 0.254 0.145 0.182

6.5 NS 2.98 2.84 3.08

73 NS 40.3 45.9 160

195 NS 167 77.2 169

0.14 NS 0.39 0.31 0.621

0.389 NS 0.395 0.384 0.527

1040 NS 655 355 600

0.94 NS 0.54 0.62 2.04

<0.4 <0.4 <0.4 <0.4 <0.4

>0.01&<0.5 NS >0.01&<0.5 >0.01&<0.5 >0.01&<0.5

0.13 NS 0.21 0.12 0.15

2.98 NS 6.7 4.39 14

0.674 NS 1.51 0.991 3.15

<0.03 NS <0.03 <0.03 <0.01

0.16 NS 0.48 0.35 0.69

2280 NS 1750 905 1500

880* NS 614* 244 582*

1520 NS 1180 516 1030

11 NS 31 7.04 37.2

<1.5 <1.5 <1.5 <1.5 <1.5

4 37 29 102 5
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event3

10/5/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event4

10/30/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event6

11/19/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event8

12/17/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event14

2/16/2011 

5.33 NS 1.37 15 1.46

3 NS 9 18 3

<0.067 NS <0.067 <0.067 <0.067

<0.015 NS <0.015 <0.015 <0.015

<5 NS <5 <5 <5

<50 NS 144 685 140

<0.2 NS <0.2 <0.2 <0.2

<0.2 NS <0.2 <0.2 <0.2

<1 NS <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1

<0.5 NS <0.5 <0.5 <0.5

<0.25 NS <0.25 <0.25 <0.25

<0.5 NS <0.5 <0.5 <0.5

<50 NS 364 1330 156

<0.2 NS <0.2 6.2 <0.2

<0.1 NS <0.1 <0.1 <0.1

11.1 NS <0.5 <0.5 <0.5

7.04 NS 5.48 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1

<1 NS 54 90.4 <1

104 NS 352 1940 245

<0.2 NS <0.2 <0.2 <0.2

2.66 NS 2.48 <0.2 <0.2

<1 NS <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1

<0.5 NS <0.5 <0.5 <0.5

<0.25 NS <0.25 <0.25 <0.25

<0.5 NS <0.5 <0.5 <0.5

265 NS 940 3350 330

<0.2 NS <0.2 10.3 <0.2

<0.1 NS <0.1 <0.1 <0.1

18.3 NS 13 12 <0.5

8.61 NS 6.42 <0.5 5.13

<0.1 NS <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1

<1 NS 63.3 98.4 58.6

<0.667 NS <0.667 <0.667 <0.667

<0.02 NS <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667

<0.003 NS <0.003 <0.003 <0.003

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event3

10/5/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event4

10/30/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event6

11/19/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event8

12/17/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event14

2/16/2011 

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<3.33 NS <3.33 <3.33 <3.33

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1

<1 NS <1 <1 <1

<1 NS <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67

<0.33 NS <0.33 <0.33 <0.33

<0.03 <0.03 >0.03&<0.1 <0.03 <0.03

<0.33 NS <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<2.5 <2.5 <2.5 <2.5 <2.5

<3.33 NS <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67

<1 NS <1 <1 <1

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67

<0.67 NS <0.67 <0.67 <0.67

<3.33 NS <3.33 <3.33 <3.33

<0.67 NS <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67

<3.33 NS <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033

<0.67 NS <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017

<0.033 NS <0.033 <0.033 <0.033

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

*Exceedance of Water Quality Objective

**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event3

10/5/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event4

10/30/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event6

11/19/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event8

12/17/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event14

2/16/2011 

<0.33 NS <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017

<0.33 NS <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067

<0.33 NS <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017

<0.017 NS <0.017 <0.017 <0.017

<3.33 NS <3.33 <3.33 <3.33

<3.33 NS <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

 Los Angeles River 

@ Wardlow

S10

2010-11Event3

10/5/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event4

10/30/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event6

11/19/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event8

12/17/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event14

2/16/2011 

9000000* 500000* 300000* 500000** 3000*

240000 900000 9000 1600000 16000

240000 900000 9000 1600000 16000

9000000 5000000 300000 9000000 300000

<0.011 NS <0.011 <0.011 <0.011

<0.004 NS <0.004 <0.004 <0.004

<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004

<0.002 NS <0.002 <0.002 <0.002

<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004

<0.05 NS <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006

<0.01 NS <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003

<0.01 NS <0.01 <0.01 <0.01

<0.5 NS <0.5 <0.5 <0.5

<0.24 NS <0.24 <0.24 <0.24

<0.01 NS <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033

<0.005 NS <0.005 <0.005 <0.005

<0.005 NS <0.005 <0.005 <0.005

<0.004 NS <0.004 <0.004 <0.004

<0.033 NS <0.033 <0.033 <0.033

0.036* 0.009 0.02 0.005 <0.005

11.6 5.48 13.2 9.01 10.5

<1.44 7.29 <1.44 >1.44&<5 >1.44&<5

7.02 NS 6.95 6.23* 6.55

138 NS 49.5 30.8 41.8

1.89 NS 1.25 0.278 1.55

172 NS 12.5 7.94 18.7

126 NS 28.1 <10 49

44 NS 21.9 8.35 23.4

0.53 NS 0.23 0.16 0.227

0.488 NS 0.262 0.157 0.312

140 NS 85 45 75

3.84 NS 5.08 0.88 15

<0.4 <0.4 <0.4 <0.4 <0.4

0.96 NS >0.01&<0.5 >0.01&<0.5 0.6

1.56 NS 1.03 0.23 1.28

5.06 NS 5.09 2.81 4.25

1.14 NS 1.15 0.634 0.958

0.076 NS <0.03 <0.01 0.0422

0.59 NS 0.34 0.2 0.234

456 NS 267 122 234

50.7 NS 30.2 13.6 36.1

316 NS 182 70 134

31 NS 35 37.4 8.6

<1.5 >1.5&<5 <1.5 <1.5 <1.5

2280 413 288 243 125
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 Los Angeles River 

@ Wardlow

S10

2010-11Event3

10/5/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event4

10/30/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event6

11/19/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event8

12/17/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event14

2/16/2011 

26.3 NS 6.73 32 8.91

463 NS 57 32 60

<0.067 NS <0.067 <0.067 <0.067

<0.015 NS <0.015 <0.015 <0.015

8.52 NS <5 <5 15.4

1280 NS 1160 2250 625

<0.2 NS <0.2 <0.2 <0.2

2.65 NS 2.36 <0.2 <0.2

189 NS <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1

<0.5 NS <0.5 <0.5 <0.5

<0.25 NS <0.25 <0.25 <0.25

<0.5 NS <0.5 <0.5 <0.5

3290 NS 2050 1900 735

46.8 NS 20.3 20.8 13.2

<0.1 NS <0.1 <0.1 <0.1

15.2 NS <0.5 <0.5 <0.5

<0.5 NS <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1

346* NS 194* 129* 183*

23900 NS 3900 6850 1730

7.72 NS <0.2 <0.2 <0.2

7.36 NS 2.91 <0.2 <0.2

495 NS 110 <1 <1

<0.1 NS <0.1 <0.1 <0.1

5.03 NS <0.1 <0.1 <0.1

34.4 NS 11.7 11.4 <0.5

<0.25 NS <0.25 <0.25 <0.25

260 NS 52.3 <0.5 <0.5

30500 NS 8250 8150 2730

213 NS 30.8 33.4 19.8

<0.1 NS <0.1 <0.1 <0.1

42.7 NS 12.7 12.5 <0.5

<0.5 NS <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1

1590 NS 316 180 184

<0.667 NS <0.667 <0.667 <0.667

<0.02 NS <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667

<0.003 NS <0.003 <0.003 <0.003

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 Los Angeles River 

@ Wardlow

S10

2010-11Event3

10/5/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event4

10/30/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event6

11/19/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event8

12/17/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event14

2/16/2011 

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<3.33 NS <3.33 <3.33 <3.33

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1

<1 NS <1 <1 <1

<1 NS <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67

<0.33 NS <0.33 <0.33 <0.33

<0.03 <0.03 <0.03 <0.03 <0.03

<0.33 NS <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<2.5 <2.5 <2.5 <2.5 <2.5

<3.33 NS <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67

<1 NS <1 <1 <1

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67

<0.67 NS <0.67 <0.67 <0.67

<3.33 NS <3.33 <3.33 <3.33

<0.67 NS <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67

<3.33 NS <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033

<0.67 NS <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017

<0.033 NS <0.033 <0.033 <0.033

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

*Exceedance of Water Quality Objective

**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Los Angeles River 

@ Wardlow

S10

2010-11Event3

10/5/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event4

10/30/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event6

11/19/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event8

12/17/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event14

2/16/2011 

<0.33 NS <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017

<0.33 NS <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067

<0.33 NS <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017

<0.017 NS <0.017 <0.017 <0.017

<3.33 NS <3.33 <3.33 <3.33

<3.33 NS <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

 Coyote Creek @ 

Spring St.

S13

2010-11Event3

10/5/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event4

10/30/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event6

11/19/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event8

12/17/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event14

2/16/2011 

500000* 240000* 240000* 90000** 5000*

1600000 240000 28000 240000 3500

1600000 300000 160000 240000 3500

9000000 300000 240000 1600000 50000

<0.011 NS <0.011 <0.011 <0.011

<0.004 NS <0.004 <0.004 <0.004

<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004

<0.002 NS <0.002 <0.002 <0.002

<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004

<0.05 NS <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006

<0.01 NS <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003

<0.01 NS <0.01 <0.01 <0.01

<0.5 NS <0.5 <0.5 <0.5

<0.24 NS <0.24 <0.24 <0.24

<0.01 NS <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033

<0.005 NS <0.005 <0.005 <0.005

<0.005 NS <0.005 <0.005 <0.005

<0.004 NS <0.004 <0.004 <0.004

<0.033 NS <0.033 <0.033 <0.033

0.012 <0.005 0.007 <0.005 <0.005

7.74 7.19 10 10.1 10.1

>1.44&<5 >1.44&<5 <1.44 >1.44&<5 >1.44&<5

7.07 NS 7.14 6.34* 6.41*

110 NS 60.5 38.5 132

0.617 NS 0.898 0.303 0.944

146 NS 11.5 7.03 27.9

98.8 NS 21.6 20.8 61

33.5 NS 28.9 10.8 65

0.15 NS 0.13 0.15 0.063

0.206 NS 0.327 0.246 0.434

130 NS 110 50 170

2.18 NS 3.78 0.76 5.62

<0.4 <0.4 <0.4 <0.4 <0.4

0.81 NS >0.01&<0.5 >0.01&<0.5 0.73

0.51 NS 0.742 0.25 0.78

5.21 NS 4.35 2.63 5.35

1.18 NS 0.982 0.594 1.21

0.0705 NS <0.03 <0.03 0.0395

0.21 NS 0.18 0.17 0.076

389 NS 359 152 562

47.1 NS 49.6 17 110

270 NS 224 94 380

31.6 NS 39.5 20.9 42.2

<1.5 <1.5 <1.5 <1.5 <1.5

716 417 240 85 305
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 Coyote Creek @ 

Spring St.

S13

2010-11Event3

10/5/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event4

10/30/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event6

11/19/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event8

12/17/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event14

2/16/2011 

25 NS 5.28 10.6 6.61

171 NS 61 19 76

<0.067 NS <0.067 <0.067 <0.067

<0.015 NS <0.015 <0.015 <0.015

12.3 NS 11 <5 18.1

995 NS 482 380 421

<0.2 NS <0.2 <0.2 <0.2

2.51 NS 2.31 <0.2 2.32

127 NS <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1

<0.5 NS <0.5 <0.5 <0.5

<0.25 NS <0.25 <0.25 <0.25

<0.5 NS <0.5 <0.5 <0.5

1760 NS 1100 592 785

22.5 NS 10.3 7.33 11.1

<0.1 NS <0.1 <0.1 <0.1

12.8 NS <0.5 <0.5 <0.5

<0.5 NS <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1

500* NS 150* 115* 252*

4980 NS 2330 1470 1330

6.82 NS <0.2 <0.2 <0.2

2.7 NS 2.34 <0.2 2.92

218 NS <1 <1 110

<0.1 NS <0.1 <0.1 <0.1

1.41 NS <0.1 <0.1 <0.1

15.9 NS 10.5 <0.5 10.4

<0.25 NS <0.25 <0.25 <0.25

116 NS <0.5 <0.5 <0.5

8030 NS 4780 2360 2490

32.9 NS 14 11.1 15.9

<0.1 NS <0.1 <0.1 <0.1

23.2 NS <0.5 <0.5 12.1

<0.5 NS <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1

640 NS 176 138 268

<0.667 NS <0.667 <0.667 <0.667

<0.02 NS <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667

<0.003 NS <0.003 <0.003 <0.003

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 Coyote Creek @ 

Spring St.

S13

2010-11Event3

10/5/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event4

10/30/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event6

11/19/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event8

12/17/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event14

2/16/2011 

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<3.33 NS <3.33 <3.33 <3.33

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1

<1 NS <1 <1 <1

<1 NS <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67

<0.33 NS <0.33 <0.33 <0.33

<0.03 <0.03 >0.03&<0.1 <0.03 <0.03

<0.33 NS <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<2.5 <2.5 <2.5 <2.5 <2.5

<3.33 NS <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67

<1 NS <1 <1 <1

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67

<0.67 NS <0.67 <0.67 <0.67

<3.33 NS <3.33 <3.33 <3.33

<0.67 NS <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67

<3.33 NS <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033

<0.67 NS <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017

<0.033 NS <0.033 <0.033 <0.033

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

*Exceedance of Water Quality Objective

**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Coyote Creek @ 

Spring St.

S13

2010-11Event3

10/5/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event4

10/30/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event6

11/19/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event8

12/17/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event14

2/16/2011 

<0.33 NS <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017

<0.33 NS <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067

<0.33 NS <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017

<0.017 NS <0.017 <0.017 <0.017

<3.33 NS <3.33 <3.33 <3.33

<3.33 NS <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event3

10/5/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event4

10/30/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event6

11/19/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event8

12/17/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event14

2/16/2011 

NS 30000* 3000** 170000** 800**

NS 160000 2400 300000 2400

NS 160000 2400 300000 2400

NS 300000 240000 2400000 90000

NS NS <0.011 <0.011 <0.011

NS NS <0.004 <0.004 <0.004

NS NS <0.01 <0.01 <0.01

NS NS <0.004 <0.004 <0.004

NS NS <0.002 <0.002 <0.002

NS NS <0.01 <0.01 <0.01

NS NS <0.004 <0.004 <0.004

NS NS <0.05 <0.05 <0.05

NS NS <0.006 <0.006 <0.006

NS NS <0.01 <0.01 <0.01

NS NS <0.003 <0.003 <0.003

NS NS <0.01 <0.01 <0.01

NS NS <0.5 <0.5 <0.5

NS NS <0.24 <0.24 <0.24

NS NS <0.01 <0.01 <0.01

NS NS <0.033 <0.033 <0.033

NS NS <0.005 <0.005 <0.005

NS NS <0.005 <0.005 <0.005

NS NS <0.004 <0.004 <0.004

NS NS <0.033 <0.033 <0.033

NS <0.005 <0.005 <0.005 0.012

NS 8.51 9.84 10.6 11.1

NS <1.44 <1.44 <1.44 <1.44

NS NS 7.12 6.34* 6.48*

NS NS 49.5 55 99

NS NS 0.653 0.278 0.666

NS NS 6.88 5.43 18.9

NS NS <10 30 33.1

NS NS 31.5 35.9 71.3

NS NS 0.12 0.1 0.105

NS NS 0.17 0.203 0.345

NS NS 100 115 175

NS NS 2.24 0.72 1.22

NS <0.4 <0.4 <0.4 <0.4

NS NS >0.01&<0.5 >0.01&<0.5 >0.01&<0.5

NS NS 0.54 0.23 0.55

NS NS 5.7 6.09 11.6

NS NS 1.29 1.37 2.62

NS NS <0.03 <0.03 <0.01

NS NS 0.17 0.13 0.108

NS NS 321 345 577

NS NS 44 53.8 98

NS NS 202 208 360

NS NS 93.5 59.5 7.61

NS <1.5 <1.5 <1.5 <1.5

NS 122 43 61 24
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event3

10/5/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event4

10/30/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event6

11/19/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event8

12/17/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event14

2/16/2011 

NS NS 4.21 18.2 5.26

NS NS 10 8 21

NS NS <0.067 <0.067 <0.067

NS NS <0.015 <0.015 <0.015

NS NS 8.99 <5 <5

NS NS 183 635 125

NS NS <0.2 <0.2 <0.2

NS NS <0.2 <0.2 <0.2

NS NS <1 <1 <1

NS NS <0.1 <0.1 <0.1

NS NS <0.1 <0.1 <0.1

NS NS <0.5 <0.5 <0.5

NS NS <0.25 <0.25 <0.25

NS NS <0.5 <0.5 <0.5

NS NS 348 875 267

NS NS <0.2 <0.2 <0.2

NS NS <0.1 <0.1 <0.1

NS NS <0.5 <0.5 <0.5

NS NS <0.5 <0.5 <0.5

NS NS <0.1 <0.1 <0.1

NS NS <0.1 <0.1 <0.1

NS NS 71.1 69.1 <1

NS NS 730 2950 483

NS NS <0.2 <0.2 <0.2

NS NS <0.2 <0.2 <0.2

NS NS <1 <1 <1

NS NS <0.1 <0.1 <0.1

NS NS <0.1 <0.1 <0.1

NS NS <0.5 <0.5 <0.5

NS NS <0.25 <0.25 <0.25

NS NS <0.5 <0.5 <0.5

NS NS 1510 4780 975

NS NS 6.06 7.9 <0.2

NS NS <0.1 <0.1 <0.1

NS NS <0.5 <0.5 <0.5

NS NS <0.5 <0.5 <0.5

NS NS <0.1 <0.1 <0.1

NS NS <0.1 <0.1 <0.1

NS NS 73.1 77.4 88.6

NS NS <0.667 <0.667 <0.667

NS NS <0.02 <0.02 <0.02

NS NS <0.667 <0.667 <0.667

NS NS <0.003 <0.003 <0.003

NS NS <0.33 <0.33 <0.33

NS NS <0.67 <0.67 <0.67

NS NS <0.67 <0.67 <0.67

NS NS <0.065 <0.065 <0.065

NS NS <0.065 <0.065 <0.065

NS NS <0.065 <0.065 <0.065

NS NS <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event3

10/5/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event4

10/30/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event6

11/19/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event8

12/17/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event14

2/16/2011 

NS NS <0.065 <0.065 <0.065

NS NS <0.065 <0.065 <0.065

NS NS <0.065 <0.065 <0.065

NS NS <3.33 <3.33 <3.33

NS NS <0.33 <0.33 <0.33

NS NS <0.67 <0.67 <0.67

NS NS <1 <1 <1

NS NS <0.67 <0.67 <0.67

NS NS <1 <1 <1

NS NS <1 <1 <1

NS NS <1 <1 <1

NS NS <0.67 <0.67 <0.67

NS NS <0.33 <0.33 <0.33

NS <0.03 >0.03&<0.1 <0.03 <0.03

NS NS <0.33 <0.33 <0.33

NS NS <1.67 <1.67 <1.67

NS NS <0.33 <0.33 <0.33

NS NS <0.33 <0.33 <0.33

NS NS <0.33 <0.33 <0.33

NS NS <0.33 <0.33 <0.33

NS NS <1.67 <1.67 <1.67

NS NS <1.67 <1.67 <1.67

NS <2.5 <2.5 <2.5 <2.5

NS NS <3.33 <3.33 <3.33

NS NS <1.67 <1.67 <1.67

NS NS <1 <1 <1

NS NS <1.67 <1.67 <1.67

NS NS <1.67 <1.67 <1.67

NS NS <0.33 <0.33 <0.33

NS NS <0.67 <0.67 <0.67

NS NS <0.67 <0.67 <0.67

NS NS <1.67 <1.67 <1.67

NS NS <0.67 <0.67 <0.67

NS NS <3.33 <3.33 <3.33

NS NS <0.67 <0.67 <0.67

NS NS <1.67 <1.67 <1.67

NS NS <1.67 <1.67 <1.67

NS NS <0.33 <0.33 <0.33

NS NS <0.67 <0.67 <0.67

NS NS <1.67 <1.67 <1.67

NS NS <3.33 <3.33 <3.33

NS NS <1.67 <1.67 <1.67

NS NS <0.033 <0.033 <0.033

NS NS <0.67 <0.67 <0.67

NS NS <0.67 <0.67 <0.67

NS NS <0.017 <0.017 <0.017

NS NS <0.033 <0.033 <0.033

NS NS <1.67 <1.67 <1.67

NS NS <0.33 <0.33 <0.33

NS NS <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

*Exceedance of Water Quality Objective

**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event3

10/5/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event4

10/30/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event6

11/19/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event8

12/17/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event14

2/16/2011 

NS NS <0.33 <0.33 <0.33

NS NS <0.017 <0.017 <0.017

NS NS <0.33 <0.33 <0.33

NS NS <1.67 <1.67 <1.67

NS NS <1.67 <1.67 <1.67

NS NS <0.33 <0.33 <0.33

NS NS <0.067 <0.067 <0.067

NS NS <0.33 <0.33 <0.33

NS NS <0.017 <0.017 <0.017

NS NS <0.017 <0.017 <0.017

NS NS <3.33 <3.33 <3.33

NS NS <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event3

10/5/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event4

10/30/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event6

11/19/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event8

12/17/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event14

2/16/2011 

350000* 30000* 50000* 300000** 13000*

160000 30000 2800 300000 5000

160000 30000 2800 300000 5000

1600000 240000 300000 500000 160000

<0.011 NS <0.011 <0.011 <0.011

<0.004 NS <0.004 <0.004 <0.004

<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004

<0.002 NS <0.002 <0.002 <0.002

<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004

<0.05 NS <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006

<0.01 NS <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003

<0.01 NS <0.01 <0.01 <0.01

<0.5 NS <0.5 <0.5 <0.5

<0.24 NS <0.24 <0.24 <0.24

<0.01 NS <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033

<0.005 NS <0.005 <0.005 <0.005

<0.005 NS <0.005 <0.005 <0.005

<0.004 NS <0.004 <0.004 <0.004

<0.033 NS <0.033 <0.033 <0.033

0.006 <0.005 0.005 <0.005 0.007

8.8 10.7 10.6 10.1 12.1

>1.44&<5 >1.44&<5 <1.44 >1.44&<5 >1.44&<5

7.15 NS 8.12 6.86 6.69

83 NS 62.7 16.5 55

0.399 NS 0.483 0.411 1.39

14.6 NS 9.68 6.39 19.4

81 NS 67.6 21.8 42.7

61.8 NS 56.9 5.75 33.3

0.24 NS 0.18 0.17 0.245

0.338 NS 0.271 0.164 0.366

115 NS 190 30 75

1.72 NS 1.24 0.92 16.2

<0.4 <0.4 <0.4 <0.4 <0.4

>0.01&<0.5 NS >0.01&<0.5 >0.01&<0.5 0.81

0.33 NS 0.399 0.34 1.15

8.8 NS 5.7 2.39 5.41

1.99 NS 1.29 0.539 1.22

<0.03 NS <0.03 <0.01 <0.01

0.27 NS 0.23 0.2 0.271

440 NS 393 78 248

39.5 NS 35 5.37 23.5

282 NS 244 46 160

31.8 NS 47.5 41.3 70.6

<1.5 <1.5 <1.5 <1.5 <1.5

412 100 104 89 173
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event3

10/5/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event4

10/30/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event6

11/19/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event8

12/17/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event14

2/16/2011 

31.5 NS 3.18 16.6 11.9

140 NS 36 17 64

<0.067 NS <0.067 <0.067 <0.067

<0.015 NS <0.015 <0.015 <0.015

<5 NS 8.34 <5 17.5

1010 NS 258 438 710

<0.2 NS <0.2 <0.2 <0.2

2.23 NS <0.2 <0.2 2.23

<1 NS <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1

<0.5 NS <0.5 <0.5 <0.5

<0.25 NS <0.25 <0.25 <0.25

76.2* NS <0.5 <0.5 55.7*

1130 NS 427 580 1080

33.2 NS 7.35 9.57 17.3

<0.1 NS <0.1 <0.1 <0.1

<0.5 NS <0.5 <0.5 <0.5

<0.5 NS <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1

492* NS 118 182* 354*

4930 NS 1110 1580 2010

8.02 NS <0.2 <0.2 7.05

2.39 NS 2.28 <0.2 2.28

160 NS <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1

1.03 NS <0.1 <0.1 <0.1

13.2 NS 10.1 10.5 13.7

<0.25 NS <0.25 <0.25 <0.25

141 NS <0.5 <0.5 80.7

7580 NS 2040 2270 3560

45.6 NS 10.2 14.8 23.8

<0.1 NS <0.1 <0.1 <0.1

18 NS <0.5 <0.5 11.3

<0.5 NS <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1

595 NS 135 196 424

<0.667 NS <0.667 <0.667 <0.667

<0.02 NS <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667

<0.003 NS <0.003 <0.003 <0.003

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event3

10/5/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event4

10/30/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event6

11/19/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event8

12/17/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event14

2/16/2011 

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<3.33 NS <3.33 <3.33 <3.33

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1

<1 NS <1 <1 <1

<1 NS <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67

<0.33 NS <0.33 <0.33 <0.33

>0.03&<0.1 <0.03 >0.03&<0.1 <0.03 <0.03

<0.33 NS <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<2.5 <2.5 <2.5 <2.5 <2.5

<3.33 NS <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67

<1 NS <1 <1 <1

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67

<0.67 NS <0.67 <0.67 <0.67

<3.33 NS <3.33 <3.33 <3.33

<0.67 NS <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67

<3.33 NS <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033

<0.67 NS <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017

<0.033 NS <0.033 <0.033 <0.033

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

*Exceedance of Water Quality Objective

**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event3

10/5/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event4

10/30/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event6

11/19/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event8

12/17/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event14

2/16/2011 

<0.33 NS <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017

<0.33 NS <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067

<0.33 NS <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017

<0.017 NS <0.017 <0.017 <0.017

<3.33 NS <3.33 <3.33 <3.33

<3.33 NS <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

 Santa Clara River

S29

2010-11Event3

10/5/2010 

 Santa Clara River

S29

2010-11Event4

10/30/2010 

 Santa Clara River

S29

2010-11Event6

11/19/2010 

 Santa Clara River

S29

2010-11Event8

12/17/2010 

 Santa Clara River

S29

2010-11Event14

2/16/2011 

50000* 240000* 500000* 40000* 5000*

160000 500000 160000 300000 30000

160000 500000 160000 300000 3000

240000 900000 500000 500000 90000

<0.011 NS <0.011 <0.011 <0.011

<0.004 NS <0.004 <0.004 <0.004

<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004

<0.002 NS <0.002 <0.002 <0.002

<0.01 NS <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004

<0.05 NS <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006

<0.01 NS <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003

<0.01 NS <0.01 <0.01 <0.01

<0.5 NS <0.5 <0.5 <0.5

<0.24 NS <0.24 <0.24 <0.24

<0.01 NS <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033

<0.005 NS <0.005 <0.005 <0.005

<0.005 NS <0.005 <0.005 <0.005

<0.004 NS <0.004 <0.004 <0.004

<0.033 NS <0.033 <0.033 <0.033

<0.005 <0.005 <0.005 <0.005 0.007

9.52 8.27 10.1 9.64 9.2

<1.44 <1.44 <1.44 <1.44 >1.44&<5

7.57 NS 6.53 6.58 6.21*

261 NS 121 176 93.5

0.169 NS 0.24 <0.1 0.411

6.65 NS 14.9 5.89 8.6

73 NS 56.9 34.7 <10

96.3 NS 50 70.8 25.1

0.21 NS 0.23 0.19 0.222

0.495 NS 0.279 0.367 0.249

380 NS 170 245 100

0.72 NS 4.46 0.56 1.1

<0.4 <0.4 <0.4 <0.4 <0.4

>0.01&<0.5 NS >0.01&<0.5 >0.01&<0.5 >0.01&<0.5

0.14 NS 0.198 <0.1 0.34

8.25 NS 7.1 5.58 1.94

1.86 NS 1.6 1.26 <0.03

<0.03 NS <0.03 <0.03 <0.01

0.23 NS 0.3 0.22 0.396

1110 NS 544 737 285

166 NS 77.9 118 47.4

714 NS 350 502 192

16.2 NS 23.2 6.86 18.2

<1.5 <1.5 <1.5 <1.5 <1.5

26 1600 647 32 3270
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 Santa Clara River

S29

2010-11Event3

10/5/2010 

 Santa Clara River

S29

2010-11Event4

10/30/2010 

 Santa Clara River

S29

2010-11Event6

11/19/2010 

 Santa Clara River

S29

2010-11Event8

12/17/2010 

 Santa Clara River

S29

2010-11Event14

2/16/2011 

3.38 NS 5.77 8.04 75.6

15 NS 104 5 420

<0.067 NS <0.067 <0.067 <0.067

<0.015 NS <0.015 <0.015 <0.015

<5 NS 7.14 <5 <5

<50 NS 3950 350 7300

<0.2 NS <0.2 <0.2 <0.2

<0.2 NS 2.22 <0.2 <0.2

<1 NS 110 <1 272

<0.1 NS <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1

<0.5 NS <0.5 <0.5 <0.5

<0.25 NS <0.25 <0.25 <0.25

<0.5 NS <0.5 <0.5 <0.5

<50 NS 1810 342 4350

<0.2 NS 10.7 <0.2 24

<0.1 NS <0.1 <0.1 <0.1

11.8 NS <0.5 <0.5 <0.5

<0.5 NS <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1

<1 NS 106 <1 173*

234 NS 20900 845 62300

<0.2 NS <0.2 <0.2 <0.2

<0.2 NS 4.49 <0.2 3.61

<1 NS 208 <1 670

<0.1 NS <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 1.26

<0.5 NS 20.7 <0.5 43.7

<0.25 NS <0.25 <0.25 <0.25

<0.5 NS <0.5 <0.5 74.5

335 NS 24200 990 68800

<0.2 NS 24.4 <0.2 71.6

<0.1 NS <0.1 <0.1 <0.1

18 NS 23.8 <0.5 35.1

<0.5 NS <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1

55.7 NS 156 56.7 298

<0.667 NS <0.667 <0.667 <0.667

<0.02 NS <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667

<0.003 NS <0.003 <0.003 <0.003

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 Santa Clara River

S29

2010-11Event3

10/5/2010 

 Santa Clara River

S29

2010-11Event4

10/30/2010 

 Santa Clara River

S29

2010-11Event6

11/19/2010 

 Santa Clara River

S29

2010-11Event8

12/17/2010 

 Santa Clara River

S29

2010-11Event14

2/16/2011 

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065

<3.33 NS <3.33 <3.33 <3.33

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67

<1 NS <1 <1 <1

<1 NS <1 <1 <1

<1 NS <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67

<0.33 NS <0.33 <0.33 <0.33

<0.03 <0.03 <0.03 <0.03 <0.03

<0.33 NS <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<2.5 <2.5 <2.5 <2.5 <2.5

<3.33 NS <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67

<1 NS <1 <1 <1

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67

<0.67 NS <0.67 <0.67 <0.67

<3.33 NS <3.33 <3.33 <3.33

<0.67 NS <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67

<3.33 NS <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033

<0.67 NS <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017

<0.033 NS <0.033 <0.033 <0.033

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

*Exceedance of Water Quality Objective

**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Santa Clara River

S29

2010-11Event3

10/5/2010 

 Santa Clara River

S29

2010-11Event4

10/30/2010 

 Santa Clara River

S29

2010-11Event6

11/19/2010 

 Santa Clara River

S29

2010-11Event8

12/17/2010 

 Santa Clara River

S29

2010-11Event14

2/16/2011 

<0.33 NS <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017

<0.33 NS <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067

<0.33 NS <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017

<0.017 NS <0.017 <0.017 <0.017

<3.33 NS <3.33 <3.33 <3.33

<3.33 NS <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

 Project No. 1232

TS19

2010-11Event3

10/5/2010 

 Project No. 1232

TS19

2010-11Event4

10/30/2010 

 Project No. 1232

TS19

2010-11Event6

11/19/2010 

 Project No. 1232

TS19

2010-11Event8

12/17/2010 

 Project No. 1232

TS19

2010-11Event14

2/16/2011 

 Project No. 1232

TS19

2010-11Event15

2/18/2011 

500000* 240000* 90000* 500000** 90000* 30000**

16000000 500000 5000 300000 300000 240000

16000000 500000 5000 300000 500000 240000

900000 500000 90000 2400000 240000 240000

<0.011 NS <0.011 >0.011&<0.05 <0.011 <0.011

<0.004 NS <0.004 >0.004&<0.05 <0.004 <0.004

<0.01 NS <0.01 0.019 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.002 NS <0.002 <0.002 <0.002 <0.002

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.05 NS <0.05 <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006 <0.006

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003 <0.003

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.24 NS <0.24 <0.24 <0.24 <0.24

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033 <0.033

<0.005 NS <0.005 <0.005 <0.005 <0.005

<0.005 NS <0.005 <0.005 <0.005 <0.005

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.033 NS <0.033 <0.033 <0.033 <0.033

0.005002 <0.005 0.07* 0.006 0.008 <0.005

11.5 9.92 9.98 9.81 10.9 11.2

5.76 <1.44 <1.44 >1.44&<5 6.45 >1.44&<5

6.61 NS 8.01 6.41* 6.28* 6.31*

55 NS 77 25.3 127 33

1.21 NS 0.5 0.242 1.56 0.375

17.9 NS 12.3 8.99 28 17.7

79.6 NS 65.8 32.4 93.3 <10

23.3 NS 48 13.9 84 15.3

0.39 NS 0.11 0.2 0.769 0.127

0.306 NS 0.428 0.162 2.28 0.202

60 NS 100 30 165 35

4.22 NS 1.59 0.88 15.2 2.18

1.002 <0.4 <0.4 <0.4 <0.4 <0.4

0.57 NS 0.5 >0.01&<0.5 0.63 >0.01&<0.5

1 NS 0.413 0.2 1.29 0.31

4.22 NS 2.27 3.36 <0.1 1.91

0.952 NS 0.513 0.758 <0.03 <0.03

<0.03 NS <0.03 <0.03 <0.01 <0.01

0.45 NS 0.2 0.24 0.84 0.144

198 NS 402 142 628 113

20 NS 45.7 16.2 95.1 10.2

130 NS 258 88 430 76

23.8 NS 45 20.4 19.5 39.2

>1.5&<5 <1.5 <1.5 <1.5 >1.5&<5 <1.5

330 71 67 57 114 45
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 Project No. 1232

TS19

2010-11Event3

10/5/2010 

 Project No. 1232

TS19

2010-11Event4

10/30/2010 

 Project No. 1232

TS19

2010-11Event6

11/19/2010 

 Project No. 1232

TS19

2010-11Event8

12/17/2010 

 Project No. 1232

TS19

2010-11Event14

2/16/2011 

 Project No. 1232

TS19

2010-11Event15

2/18/2011 

32.4 NS 3.33 12.6 14.2 13

142 NS 24 20 48 35

<0.067 NS <0.067 <0.067 <0.067 <0.067

<0.015 NS <0.015 <0.015 <0.015 <0.015

12 NS 6.31 <5 9.54 5.03

1090 NS 297 403 630 795

<0.2 NS <0.2 <0.2 <0.2 <0.2

2.03 NS 2.34 <0.2 3.04 <0.2

100 NS <1 <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1 <0.1

1.15 NS <0.1 <0.1 <0.1 <0.1

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.25 NS <0.25 <0.25 <0.25 <0.25

51.9* NS <0.5 <0.5 <0.5 <0.5

1800 NS 745 655 1210 1200

46.1* NS 8.04 18* 12.8 25.1*

<0.1 NS <0.1 <0.1 <0.1 <0.1

12.3 NS <0.5 <0.5 <0.5 <0.5

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1 <0.1

745* NS 150* 156* 248* 314*

4400 NS 1240 1320 1720 2930

6.62 NS <0.2 <0.2 7.32 <0.2

2.45 NS 2.77 <0.2 3.48 <0.2

154 NS <1 <1 108 117

<0.1 NS <0.1 <0.1 <0.1 <0.1

1.6 NS <0.1 <0.1 <0.1 <0.1

15.7 NS <0.5 <0.5 <0.5 13.3

<0.25 NS <0.25 <0.25 <0.25 <0.25

121 NS <0.5 <0.5 55.4 56.1

7180 NS 2440 2230 2970 4630

60.3 NS 10.9 25.3 16 34.5

<0.1 NS <0.1 <0.1 <0.1 <0.1

21.7 NS <0.5 <0.5 14.8 11.9

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1 <0.1

933 NS 175 184 272 388

<0.667 NS <0.667 <0.667 <0.667 <0.667

<0.02 NS <0.02 <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667 <0.667

<0.003 NS <0.003 <0.003 <0.003 <0.003

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 Project No. 1232

TS19

2010-11Event3

10/5/2010 

 Project No. 1232

TS19

2010-11Event4

10/30/2010 

 Project No. 1232

TS19

2010-11Event6

11/19/2010 

 Project No. 1232

TS19

2010-11Event8

12/17/2010 

 Project No. 1232

TS19

2010-11Event14

2/16/2011 

 Project No. 1232

TS19

2010-11Event15

2/18/2011 

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<3.33 NS <3.33 <3.33 <3.33 <3.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1

<1 NS <1 <1 <1 <1

<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

0.1002 <0.03 <0.03 <0.03 <0.03 <0.03

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<2.5 <2.5 <2.5 <2.5 <2.5 <2.5

<3.33 NS <3.33 <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1 NS <1 <1 <1 <1

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<3.33 NS <3.33 <3.33 <3.33 <3.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<3.33 NS <3.33 <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033 <0.033

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.033 NS <0.033 <0.033 <0.033 <0.033

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

*Exceedance of Water Quality Objective

**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Project No. 1232

TS19

2010-11Event3

10/5/2010 

 Project No. 1232

TS19

2010-11Event4

10/30/2010 

 Project No. 1232

TS19

2010-11Event6

11/19/2010 

 Project No. 1232

TS19

2010-11Event8

12/17/2010 

 Project No. 1232

TS19

2010-11Event14

2/16/2011 

 Project No. 1232

TS19

2010-11Event15

2/18/2011 

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067 <0.067

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.017 NS <0.017 <0.017 <0.017 <0.017

<3.33 NS <3.33 <3.33 <3.33 <3.33

<3.33 NS <3.33 <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

 PD 669

TS20

2010-11Event3

10/5/2010 

 PD 669

TS20

2010-11Event4

10/30/2010 

 PD 669

TS20

2010-11Event6

11/19/2010 

 PD 669

TS20

2010-11Event8

12/17/2010 

 PD 669

TS20

2010-11Event14

2/16/2011 

 PD 669

TS20

2010-11Event15

2/18/2011 

50000* 90000* 160000* 500000** 90000* 24000**

240000 50000 2800 30000 17000 22000

300000 50000 2800 90000 17000 22000

160000 240000 160000 500000 240000 50000

<0.011 NS <0.011 <0.011 <0.011 <0.011

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.002 NS <0.002 <0.002 <0.002 <0.002

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.05 NS <0.05 <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006 <0.006

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003 <0.003

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.24 NS <0.24 <0.24 <0.24 <0.24

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033 <0.033

<0.005 NS <0.005 <0.005 <0.005 <0.005

<0.005 NS <0.005 <0.005 <0.005 <0.005

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.033 NS <0.033 <0.033 <0.033 <0.033

<0.005 <0.005 0.036* 0.009 0.008 <0.005

10.7 10.7 17.4 9.36 12.1 11.1

<1.44 <1.44 <1.44 <1.44 >1.44&<5 >1.44&<5

6.69 NS 8.56* 6.49* 6.48* 6.1*

55 NS 85.8 60.5 49.5 47.3

0.98 NS 0.56 0.303 0.908 0.581

17.9 NS 13.2 7.39 11 15.7

91.3 NS 106 60.9 35.9 33.7

83.6 NS 272 181 57.8 39.8

0.24 NS 0.06 0.26 0.121 0.132

0.283 NS 0.834 0.352 0.521 0.419

130 NS 330 210 100 60

3.18 NS 1.25 0.98 10.7 9.34

<0.4 <0.4 <0.4 <0.4 <0.4 <0.4

0.58 NS >0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5

0.81 NS 0.463 0.25 0.75 0.48

4.91 NS 1.42 4.65 4.23 2.25

1.11 NS <0.03 1.05 0.955 0.507

<0.03 NS <0.03 <0.03 <0.01 <0.01

0.29 NS 0.1 0.33 0.142 0.141

741 NS 1930 1250 490 318

163 NS 534 364 113 66.5

476 NS 1330 864 310 207

29.6 NS 82.5 25.6 12.4 44.8

<1.5 <1.5 <1.5 <1.5 <1.5 <1.5

551 53 39 30 74 53
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 PD 669

TS20

2010-11Event3

10/5/2010 

 PD 669

TS20

2010-11Event4

10/30/2010 

 PD 669

TS20

2010-11Event6

11/19/2010 

 PD 669

TS20

2010-11Event8

12/17/2010 

 PD 669

TS20

2010-11Event14

2/16/2011 

 PD 669

TS20

2010-11Event15

2/18/2011 

21.6 NS 1.68 13.4 8.8 7.78

198 NS 16 5 21 44

<0.067 NS <0.067 <0.067 <0.067 <0.067

<0.015 NS <0.015 <0.015 <0.015 <0.015

<5 NS 8.87 <5 7.83 <5

1820 NS 170 212 298 293

<0.2 NS <0.2 <0.2 <0.2 <0.2

2.75 NS 4.3 <0.2 <0.2 <0.2

<1 NS <1 <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.25 NS <0.25 <0.25 <0.25 <0.25

68.1* NS <0.5 <0.5 <0.5 <0.5

2650 NS 344 301 436 393

34.2 NS <0.2 <0.2 <0.2 5.55

<0.1 NS <0.1 <0.1 <0.1 <0.1

11.6 NS <0.5 <0.5 <0.5 <0.5

<0.5 NS 10.4 <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1 <0.1

870* NS 85.4 76.4 118* 105*

7800 NS 565 750 955 1090

8.2 NS <0.2 <0.2 <0.2 <0.2

3.8 NS 4.6 <0.2 <0.2 <0.2

234 NS <1 <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1 <0.1

1.39 NS <0.1 <0.1 <0.1 <0.1

20.7 NS <0.5 <0.5 11 <0.5

<0.25 NS <0.25 <0.25 <0.25 <0.25

180 NS <0.5 <0.5 <0.5 <0.5

12400 NS 1080 1100 1570 1750

55.9 NS <0.2 <0.2 6.48 7.62

<0.1 NS <0.1 <0.1 <0.1 <0.1

25.8 NS <0.5 <0.5 <0.5 <0.5

<0.5 NS 11.5 <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1 <0.1

1240 NS 91.3 83.6 139 130

<0.667 NS <0.667 <0.667 <0.667 <0.667

<0.02 NS <0.02 <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667 <0.667

<0.003 NS <0.003 <0.003 <0.003 <0.003

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 PD 669

TS20

2010-11Event3

10/5/2010 

 PD 669

TS20

2010-11Event4

10/30/2010 

 PD 669

TS20

2010-11Event6

11/19/2010 

 PD 669

TS20

2010-11Event8

12/17/2010 

 PD 669

TS20

2010-11Event14

2/16/2011 

 PD 669

TS20

2010-11Event15

2/18/2011 

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<3.33 NS <3.33 <3.33 <3.33 <3.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1

<1 NS <1 <1 <1 <1

<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<2.5 <2.5 <2.5 <2.5 <2.5 <2.5

<3.33 NS <3.33 <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1 NS <1 <1 <1 <1

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<3.33 NS <3.33 <3.33 <3.33 <3.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<3.33 NS <3.33 <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033 <0.033

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.033 NS <0.033 <0.033 <0.033 <0.033

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

*Exceedance of Water Quality Objective

**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 PD 669

TS20

2010-11Event3

10/5/2010 

 PD 669

TS20

2010-11Event4

10/30/2010 

 PD 669

TS20

2010-11Event6

11/19/2010 

 PD 669

TS20

2010-11Event8

12/17/2010 

 PD 669

TS20

2010-11Event14

2/16/2011 

 PD 669

TS20

2010-11Event15

2/18/2011 

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067 <0.067

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.017 NS <0.017 <0.017 <0.017 <0.017

<3.33 NS <3.33 <3.33 <3.33 <3.33

<3.33 NS <3.33 <3.33 <3.33 <3.33
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Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

 Project Nos. 5246 & 

74

TS21

2010-11Event3

10/5/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event4

10/30/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event6

11/19/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event8

12/17/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event14

2/16/2011 

 Project Nos. 5246 & 

74

TS21

2010-11Event15

2/18/2011 

240000* 90000* 16000000* 50000** 17000* 24000**

1100000 240000 500000 500000 240000 28000

1400000 240000 500000 500000 240000 28000

500000 160000 16000000 900000 240000 24000

<0.011 NS <0.011 <0.011 <0.011 <0.011

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.002 NS <0.002 <0.002 <0.002 <0.002

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.05 NS <0.05 <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006 <0.006

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003 <0.003

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.24 NS <0.24 <0.24 <0.24 <0.24

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033 <0.033

<0.005 NS <0.005 <0.005 <0.005 <0.005

<0.005 NS <0.005 <0.005 <0.005 <0.005

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.033 NS <0.033 <0.033 <0.033 <0.033

0.009 0.005 <0.005 <0.005 0.012 <0.005

10 10.2 <1* 10.1 10.3 11.5

>1.44&<5 <1.44 7.53 >1.44&<5 >1.44&<5 >1.44&<5

6.78 NS 7.72 6.84 6.41* 6.16*

83 NS 46.2 22 88 24.2

0.399 NS 0.762 0.254 0.702 0.399

12.1 NS 6.72 11.7 12 15.8

63.1 NS 45.1 <10 47.1 <10

19.3 NS 28 4.57 48.2 7.65

0.38 NS 0.22 0.05 0.172 0.126

0.363 NS 0.435 0.265 0.44 0.209

100 NS 70 30 150 40

1.38 NS 1.44 1.02 6.82 3.38

<0.4 <0.4 <0.4 <0.4 <0.4 <0.4

>0.01&<0.5 NS >0.01&<0.5 >0.01&<0.5 0.64 >0.01&<0.5

0.33 NS 0.63 0.21 0.58 0.33

3.87 NS 3.02 <0.1 12.3 1.52

0.873 NS 0.681 <0.03 2.78 <0.03

<0.03 NS <0.03 <0.03 <0.01 <0.01

0.42 NS 0.3 0.09 0.193 0.694

300 NS 256 102 446 110

38.2 NS 19.9 10 66.8 18.4

196 NS 170 68 294 76

22.2 NS 41.5 25.8 14.5 32.8

<1.5 <1.5 9.69 <1.5 >1.5&<5 <1.5

373 84 62 19 179 162
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 Project Nos. 5246 & 

74

TS21

2010-11Event3

10/5/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event4

10/30/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event6

11/19/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event8

12/17/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event14

2/16/2011 

 Project Nos. 5246 & 

74

TS21

2010-11Event15

2/18/2011 

16 NS 1.89 21 10.4 13.3

97 NS 31 2 66 71

<0.067 NS <0.067 <0.067 <0.067 <0.067

<0.015 NS <0.015 <0.015 <0.015 <0.015

8.43 NS <5 <5 42.5 5.06

1390 NS 194 525 895 860

<0.2 NS <0.2 <0.2 <0.2 <0.2

2.42 NS <0.2 <0.2 <0.2 <0.2

124 NS 200 <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1 <0.1

1.37 NS <0.1 <0.1 <0.1 <0.1

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.25 NS <0.25 <0.25 <0.25 <0.25

71.1* NS <0.5 <0.5 <0.5 <0.5

1620 NS 394 655 1110 1150

56.5 NS 7.95 11.6 27.5 36*

<0.1 NS <0.1 <0.1 <0.1 <0.1

17.3 NS <0.5 <0.5 <0.5 <0.5

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1 <0.1

815* NS 158* 144* 298* 304*

6100 NS 695 1970 2350 2900

<0.2 NS <0.2 <0.2 <0.2 <0.2

2.68 NS 2.19 <0.2 <0.2 <0.2

213 NS 220 <1 134 101

<0.1 NS <0.1 <0.1 <0.1 <0.1

1.8 NS <0.1 <0.1 <0.1 <0.1

28.2 NS <0.5 <0.5 12.7 16.9

<0.25 NS <0.25 <0.25 <0.25 <0.25

136 NS <0.5 <0.5 61.6 63.2

9000 NS 1320 2800 3500 4550

68.2 NS 10.2 17.7 34.9 47.8

<0.1 NS <0.1 <0.1 <0.1 <0.1

31.4 NS 11 <0.5 15.5 12.1

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1 <0.1

856 NS 174 177 346 364

<0.667 NS <0.667 <0.667 <0.667 <0.667

<0.02 NS <0.02 <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667 <0.667

<0.003 NS <0.003 <0.003 <0.003 <0.003

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 Project Nos. 5246 & 

74

TS21

2010-11Event3

10/5/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event4

10/30/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event6

11/19/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event8

12/17/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event14

2/16/2011 

 Project Nos. 5246 & 

74

TS21

2010-11Event15

2/18/2011 

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<3.33 NS <3.33 <3.33 <3.33 <3.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1

<1 NS <1 <1 <1 <1

<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.03 <0.03 0.24 <0.03 <0.03 <0.03

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<2.5 <2.5 <2.5 <2.5 <2.5 <2.5

<3.33 NS <3.33 <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1 NS <1 <1 <1 <1

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<3.33 NS <3.33 <3.33 <3.33 <3.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<3.33 NS <3.33 <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033 <0.033

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.033 NS <0.033 <0.033 <0.033 <0.033

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

*Exceedance of Water Quality Objective

**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Project Nos. 5246 & 

74

TS21

2010-11Event3

10/5/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event4

10/30/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event6

11/19/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event8

12/17/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event14

2/16/2011 

 Project Nos. 5246 & 

74

TS21

2010-11Event15

2/18/2011 

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067 <0.067

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.017 NS <0.017 <0.017 <0.017 <0.017

<3.33 NS <3.33 <3.33 <3.33 <3.33

<3.33 NS <3.33 <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

 PD 21 - Hollypark 

Drain

TS22

2010-11Event3

10/5/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event4

10/30/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event6

11/19/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event8

12/17/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event14

2/16/2011 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event15

2/18/2011 

240000* 90000* 160000* 50000** 800 30000**

500000 160000 5000 240000 5000 240000

500000 160000 5000 240000 5000 240000

240000 160000 160000 900000 17000 90000

<0.011 NS <0.011 <0.011 <0.011 <0.011

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.002 NS <0.002 <0.002 <0.002 <0.002

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.05 NS <0.05 <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006 <0.006

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003 <0.003

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.24 NS <0.24 <0.24 <0.24 <0.24

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033 <0.033

<0.005 NS <0.005 <0.005 <0.005 <0.005

<0.005 NS <0.005 <0.005 <0.005 <0.005

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.033 NS <0.033 <0.033 <0.033 <0.033

0.012 0.007 <0.005 0.005 0.007 <0.005

9.5 10.4 9.81 9.2 10.7 11.4

<1.44 >1.44&<5 <1.44 <1.44 >1.44&<5 >1.44&<5

6.41* NS 8.41 6.38* 6.47* 7.06

96 NS 88 25.3 95.7 22

0.206 NS 0.325 0.23 0.327 0.411

8.94 NS 7.31 5.96 13 13

71.3 NS 57.1 35 120 <10

25.5 NS 29.9 5.85 29.6 8.22

0.34 NS 0.16 0.35 0.219 0.143

0.542 NS 0.484 0.264 0.486 0.203

100 NS 105 35 95 30

0.88 NS 0.94 0.72 1.36 1.3

<0.4 <0.4 <0.4 <0.4 <0.4 <0.4

>0.01&<0.5 NS >0.01&<0.5 >0.01&<0.5 0.66 >0.01&<0.5

0.17 NS 0.269 0.19 0.27 0.34

2.96 NS <0.1 2.63 2.69 2.53

0.669 NS <0.03 0.593 0.608 0.571

<0.03 NS <0.03 <0.03 <0.01 <0.01

0.39 NS 0.2 0.41 0.243 0.153

312 NS 349 93 295 90

38 NS 35.3 7.93 27.6 7.83

200 NS 242 62 200 52

32.4 NS 77 17.4 26.3 7.89

<1.5 <1.5 <1.5 <1.5 >1.5&<5 <1.5

678 111 15 62 159 199
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 PD 21 - Hollypark 

Drain

TS22

2010-11Event3

10/5/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event4

10/30/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event6

11/19/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event8

12/17/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event14

2/16/2011 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event15

2/18/2011 

19.3 NS 3.03 15.3 16 12.3

168 NS 8 9 49 66

<0.067 NS <0.067 <0.067 <0.067 <0.067

<0.015 NS <0.015 <0.015 <0.015 <0.015

8.24 NS 5.69 <5 18.8 <5

1370 NS 164 368 630 880

<0.2 NS <0.2 <0.2 <0.2 <0.2

3.05 NS <0.2 <0.2 <0.2 <0.2

138 NS <1 <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1 <0.1

1.3 NS <0.1 <0.1 <0.1 <0.1

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.25 NS <0.25 <0.25 <0.25 <0.25

54.1* NS <0.5 <0.5 <0.5 <0.5

2080 NS 289 427 900 1080

47.6 NS <0.2 6.78 11.8 21.9*

<0.1 NS <0.1 <0.1 <0.1 <0.1

12.2 NS <0.5 <0.5 <0.5 <0.5

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1 <0.1

640* NS 53.1 93.9* 197* 230*

13400 NS 489 1660 2130 3380

<0.2 NS <0.2 <0.2 <0.2 <0.2

3.86 NS 2.02 <0.2 <0.2 <0.2

317 NS <1 <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1 <0.1

2.12 NS <0.1 <0.1 <0.1 <0.1

21.5 NS <0.5 <0.5 10.5 17.1

<0.25 NS <0.25 <0.25 <0.25 <0.25

171 NS <0.5 <0.5 50.8 55.5

19000 NS 770 2120 3590 7700

77.2 NS <0.2 11.8 19.3 31.4

<0.1 NS <0.1 <0.1 <0.1 <0.1

29.8 NS <0.5 <0.5 <0.5 <0.5

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1 <0.1

936 NS 56.7 114 270 276

<0.667 NS <0.667 <0.667 <0.667 <0.667

<0.02 NS <0.02 <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667 <0.667

<0.003 NS <0.003 <0.003 <0.003 <0.003

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 PD 21 - Hollypark 

Drain

TS22

2010-11Event3

10/5/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event4

10/30/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event6

11/19/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event8

12/17/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event14

2/16/2011 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event15

2/18/2011 

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<3.33 NS <3.33 <3.33 <3.33 <3.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1

<1 NS <1 <1 <1 <1

<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<2.5 <2.5 <2.5 <2.5 <2.5 <2.5

<3.33 NS <3.33 <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1 NS <1 <1 <1 <1

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<3.33 NS <3.33 <3.33 <3.33 <3.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 >1.67&<5 <1.67

<3.33 NS <3.33 <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033 <0.033

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.033 NS <0.033 <0.033 <0.033 <0.033

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

*Exceedance of Water Quality Objective

**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 PD 21 - Hollypark 

Drain

TS22

2010-11Event3

10/5/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event4

10/30/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event6

11/19/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event8

12/17/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event14

2/16/2011 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event15

2/18/2011 

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067 <0.067

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.017 NS <0.017 <0.017 <0.017 <0.017

<3.33 NS <3.33 <3.33 <3.33 <3.33

<3.33 NS <3.33 <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

D. D. I. 8

TS23

2010-11Event3

10/5/2010

D. D. I. 8

TS23

2010-11Event4

10/30/2010

D. D. I. 8

TS23

2010-11Event6

11/19/2010

D. D. I. 8

TS23

2010-11Event8

12/17/2010

D. D. I. 8

TS23

2010-11Event14

2/16/2011

D. D. I. 8

TS23

2010-11Event15

2/18/2011

240000* 24000* 3000000* 160000** 2400 240000**

110000 22000 240000 500000 3000 90000

500000 28000 240000 500000 3000 90000

300000 160000 3000000 160000 160000 240000

<0.011 NS <0.011 <0.011 <0.011 <0.011

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.002 NS <0.002 <0.002 <0.002 <0.002

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.05 NS <0.05 <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006 <0.006

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003 <0.003

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.24 NS <0.24 <0.24 <0.24 <0.24

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033 <0.033

<0.005 NS <0.005 <0.005 <0.005 <0.005

<0.005 NS <0.005 <0.005 <0.005 <0.005

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.033 NS <0.033 <0.033 <0.033 <0.033

0.005 <0.005 0.008 0.005 0.01 <0.005

9.53 11.6 10.9 9.75 9.99 10.8

5.11 <1.44 >1.44&<5 >1.44&<5 >1.44&<5 >1.44&<5

7.04 NS 9.29* 6.96 6.71 6.27*

55 NS 77 11 <2 11

0.46 NS 0.402 0.303 1.04 0.472

13.9 NS 5.38 4.24 13 9.1

79.7 NS 34.6 <10 164 <10

29.4 NS 35.7 2.95 19.1 10.4

0.31 NS 0.13 0.12 0.437 0.115

0.316 NS 0.376 0.209 0.398 0.192

85 NS 70 20 60 20

2.14 NS 1.04 1.02 3.44 2.1

1.002 <0.4 <0.4 <0.4 <0.4 <0.4

0.53 NS >0.01&<0.5 >0.01&<0.5 0.88 >0.01&<0.5

0.38 NS 0.332 0.25 0.86 0.39

6.34 NS <0.1 1.65 4.02 2.55

1.43 NS <0.03 <0.03 0.908 0.576

<0.03 NS <0.03 <0.03 <0.01 <0.01

0.33 NS 0.16 0.15 1.15 0.125

320 NS 327 51 186 56

48.4 NS 26.3 3.57 21.5 8.59

204 NS 224 30 128 32

26.2 NS 66.5 24.8 28.2 23.8

>1.5&<5 <1.5 >1.5&<5 <1.5 >1.5&<5 <1.5

163 60 41 51 109 72
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

D. D. I. 8

TS23

2010-11Event3

10/5/2010

D. D. I. 8

TS23

2010-11Event4

10/30/2010

D. D. I. 8

TS23

2010-11Event6

11/19/2010

D. D. I. 8

TS23

2010-11Event8

12/17/2010

D. D. I. 8

TS23

2010-11Event14

2/16/2011

D. D. I. 8

TS23

2010-11Event15

2/18/2011

5.86 NS 1.68 11 10.7 11.5

60 NS 19 11 63 38

<0.067 NS <0.067 <0.067 <0.067 <0.067

<0.015 NS <0.015 <0.015 <0.015 <0.015

<5 NS <5 <5 13.7 <5

605 NS 115 266 389 335

<0.2 NS <0.2 <0.2 7.76 <0.2

<0.2 NS <0.2 <0.2 <0.2 <0.2

<1 NS <1 <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.25 NS <0.25 <0.25 <0.25 <0.25

76.9* NS <0.5 <0.5 <0.5 <0.5

700 NS 318 358 558 552

43 NS 6.16 9.59 17.3 17*

<0.1 NS <0.1 <0.1 <0.1 <0.1

11.4 NS <0.5 <0.5 <0.5 <0.5

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1 <0.1

515* NS 98.5* 140* 348* 246*

2430 NS 468 1130 1210 1320

14.6 NS <0.2 <0.2 12.7 6.07

2.22 NS <0.2 <0.2 <0.2 <0.2

109 NS <1 <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1 <0.1

1.44 NS <0.1 <0.1 <0.1 <0.1

18.5 NS <0.5 <0.5 14.2 10.7

<0.25 NS <0.25 <0.25 <0.25 <0.25

132 NS <0.5 <0.5 70.5 <0.5

3750 NS 990 1560 2100 2230

58 NS 8.17 14.7 22.1 24.6

<0.1 NS <0.1 <0.1 <0.1 <0.1

21.7 NS <0.5 <0.5 <0.5 <0.5

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1 <0.1

585 NS 116 164 459 284

<0.667 NS <0.667 <0.667 <0.667 <0.667

<0.02 NS <0.02 <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667 <0.667

<0.003 NS <0.003 <0.003 <0.003 <0.003

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

D. D. I. 8

TS23

2010-11Event3

10/5/2010

D. D. I. 8

TS23

2010-11Event4

10/30/2010

D. D. I. 8

TS23

2010-11Event6

11/19/2010

D. D. I. 8

TS23

2010-11Event8

12/17/2010

D. D. I. 8

TS23

2010-11Event14

2/16/2011

D. D. I. 8

TS23

2010-11Event15

2/18/2011

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<3.33 NS <3.33 <3.33 <3.33 <3.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1

<1 NS <1 <1 <1 <1

<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

0.1002 <0.03 <0.03 <0.03 <0.03 <0.03

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<2.5 <2.5 <2.5 <2.5 <2.5 <2.5

<3.33 NS <3.33 <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1 NS <1 <1 <1 <1

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<3.33 NS <3.33 <3.33 <3.33 <3.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<3.33 NS <3.33 <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033 <0.033

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.033 NS <0.033 <0.033 <0.033 <0.033

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

*Exceedance of Water Quality Objective

**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

D. D. I. 8

TS23

2010-11Event3

10/5/2010

D. D. I. 8

TS23

2010-11Event4

10/30/2010

D. D. I. 8

TS23

2010-11Event6

11/19/2010

D. D. I. 8

TS23

2010-11Event8

12/17/2010

D. D. I. 8

TS23

2010-11Event14

2/16/2011

D. D. I. 8

TS23

2010-11Event15

2/18/2011

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067 <0.067

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.017 NS <0.017 <0.017 <0.017 <0.017

<3.33 NS <3.33 <3.33 <3.33 <3.33

<3.33 NS <3.33 <3.33 <3.33 <3.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event3

10/5/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event4

10/30/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event6

11/19/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event8

12/17/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event14

2/16/2011 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event15

2/18/2011 

16000* 2400 240000* 11000** 1300 9000**

35000 24000 2400 50000 1300 9000

35000 24000 2400 90000 1300 9000

28000 3000 300000 160000 3000 9000

<0.011 NS <0.011 <0.011 <0.011 <0.011

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.002 NS <0.002 <0.002 <0.002 <0.002

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.05 NS <0.05 <0.05 <0.05 <0.05

<0.006 NS <0.006 <0.006 <0.006 <0.006

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.003 NS <0.003 <0.003 <0.003 <0.003

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.24 NS <0.24 <0.24 <0.24 <0.24

<0.01 NS <0.01 <0.01 <0.01 <0.01

<0.033 NS <0.033 <0.033 <0.033 <0.033

<0.005 NS <0.005 <0.005 <0.005 <0.005

<0.005 NS <0.005 <0.005 <0.005 <0.005

<0.004 NS <0.004 <0.004 <0.004 <0.004

<0.033 NS <0.033 <0.033 <0.033 <0.033

0.005002 <0.005 0.01 0.006 0.014 <0.005

10.3 10.5 9.84 9.51 9.98 10.5

>1.44&<5 >1.44&<5 >1.44&<5 >1.44&<5 >1.44&<5 >1.44&<5

7.42 NS 7.55 6.95 6.64 6.24*

83 NS 27.5 16.5 60.5 27.5

0.145 NS 0.253 0.145 0.593 0.254

6.08 NS 7.05 5 5.6 10.5

43.7 NS <10 <10 27.3 <10

35.5 NS 17.2 3.14 46.3 13.7

0.16 NS 0.24 0.09 0.221 0.123

0.7 NS 0.287 0.223 0.778 0.178

100 NS 45 25 95 25

0.66 NS 0.97 0.4 7.36 1.02

1.002 <0.4 <0.4 <0.4 <0.4 <0.4

>0.01&<0.5 NS >0.01&<0.5 >0.01&<0.5 >0.01&<0.5 >0.01&<0.5

0.12 NS 0.209 0.12 0.49 0.21

5.2 NS 3.81 1.52 7.6 2.62

1.17 NS 0.86 <0.03 1.71 0.592

<0.03 NS <0.03 <0.03 <0.01 <0.01

0.19 NS 0.29 0.12 0.241 0.173

353 NS 161 60 348 95

35.3 NS 13.8 4.27 42.9 8.88

208 NS 106 38 220 54

11 NS 30 3 39.2 18.6

>1.5&<5 <1.5 >1.5&<5 >1.5&<5 >1.5&<5 <1.5

45 56 34 26 19 96
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event3

10/5/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event4

10/30/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event6

11/19/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event8

12/17/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event14

2/16/2011 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event15

2/18/2011 

9.36 NS 5.38 9.46 12.5 12.5

28 NS 8 6 17 46

<0.067 NS <0.067 <0.067 <0.067 <0.067

<0.015 NS <0.015 <0.015 <0.015 <0.015

11.2 NS 48.8 <5 <5 28.9

210 NS 160 213 159 391

<0.2 NS <0.2 <0.2 <0.2 <0.2

<0.2 NS <0.2 <0.2 <0.2 <0.2

<1 NS <1 <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.25 NS <0.25 <0.25 <0.25 <0.25

<0.5 NS 51* <0.5 53.9* 53.9*

312 NS 256 255 207 592

7.73 NS <0.2 <0.2 <0.2 11.8

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1 <0.1

262* NS 354* 204* 256* 372*

625 NS 504 692 417 1230

<0.2 NS <0.2 <0.2 <0.2 6.21

2.44 NS 2.1 <0.2 <0.2 <0.2

<1 NS <1 <1 <1 <1

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.5 NS <0.5 <0.5 <0.5 11.2

<0.25 NS <0.25 <0.25 <0.25 <0.25

71.8 NS 73 <0.5 70.7 76

1020 NS 850 795 642 2100

11.2 NS 6.79 7.26 <0.2 18.1

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.5 NS <0.5 <0.5 <0.5 <0.5

<0.1 NS <0.1 <0.1 <0.1 <0.1

<0.1 NS <0.1 <0.1 <0.1 <0.1

287 NS 376 208 278 515

<0.667 NS <0.667 <0.667 <0.667 <0.667

<0.02 NS <0.02 <0.02 <0.02 <0.02

<0.667 NS <0.667 <0.667 <0.667 <0.667

<0.003 NS <0.003 <0.003 <0.003 <0.003

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA 420.1

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event3

10/5/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event4

10/30/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event6

11/19/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event8

12/17/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event14

2/16/2011 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event15

2/18/2011 

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<0.065 NS <0.065 <0.065 <0.065 <0.065

<3.33 NS <3.33 <3.33 <3.33 <3.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1 NS <1 <1 <1 <1

<1 NS <1 <1 <1 <1

<1 NS <1 <1 <1 <1

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

0.1002 <0.03 <0.03 <0.03 <0.03 <0.03

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<2.5 <2.5 <2.5 <2.5 <2.5 <2.5

<3.33 NS <3.33 <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1 NS <1 <1 <1 <1

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<3.33 NS <3.33 <3.33 <3.33 <3.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.67 NS <0.67 <0.67 <0.67 <0.67

<1.67 NS <1.67 <1.67 >1.67&<5 <1.67

<3.33 NS <3.33 <3.33 <3.33 <3.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.033 NS <0.033 <0.033 <0.033 <0.033

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.67 NS <0.67 <0.67 <0.67 <0.67

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.033 NS <0.033 <0.033 <0.033 <0.033

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.33 NS <0.33 <0.33 <0.33 <0.33
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Appendix B.1. 2010-2011 Wet Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

*Exceedance of Water Quality Objective

**Not an exceedance due to the High Flow Suspension Basin Plan Amendment (LARQCB 2003).

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event3

10/5/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event4

10/30/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event6

11/19/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event8

12/17/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event14

2/16/2011 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event15

2/18/2011 

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.33 NS <0.33 <0.33 <0.33 <0.33

<1.67 NS <1.67 <1.67 <1.67 <1.67

<1.67 NS <1.67 <1.67 <1.67 <1.67

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.067 NS <0.067 <0.067 <0.067 <0.067

<0.33 NS <0.33 <0.33 <0.33 <0.33

<0.017 NS <0.017 <0.017 <0.017 <0.017

<0.017 NS <0.017 <0.017 <0.017 <0.017

<3.33 NS <3.33 <3.33 <3.33 <3.33

<3.33 NS <3.33 <3.33 <3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event2

9/21/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event13

1/24/2011 

Bacteria Fecal Coliform MPN/100mL SM9221E 2400 230

Bacteria Fecal Enterococcus MPN/100mL SM9230B 300 20

Bacteria Fecal Streptococcus MPN/100mL SM9230B 300 20

Bacteria Total Coliform MPN/100mL SM9221B 240000 1300

Chlorinated Pesticides 4-4'-DDD ug/L EPA608 <0.011 <0.011

Chlorinated Pesticides 4-4'-DDE ug/L EPA608 <0.004 <0.004

Chlorinated Pesticides 4-4'-DDT ug/L EPA608 <0.01 <0.01

Chlorinated Pesticides Aldrin ug/L EPA608 <0.004 <0.004

Chlorinated Pesticides Dieldrin ug/L EPA608 <0.002 <0.002

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608 <0.01 <0.01

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608 <0.004 <0.004

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608 <0.05 <0.05

Chlorinated Pesticides Endrin ug/L EPA608 <0.006 <0.006

Chlorinated Pesticides Endrin aldehyde ug/L EPA608 <0.01 <0.01

Chlorinated Pesticides Heptachlor ug/L EPA608 <0.003 <0.003

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608 <0.01 <0.01

Chlorinated Pesticides Methoxychlor ug/L EPA608 <0.5 <0.5

Chlorinated Pesticides Toxaphene ug/L EPA608 <0.24 <0.24

Chlorinated Pesticides alpha-BHC ug/L EPA608 <0.01 <0.01

Chlorinated Pesticides alpha-chlordane ug/L EPA608 <0.033 <0.033

Chlorinated Pesticides beta-BHC ug/L EPA608 <0.005 <0.005

Chlorinated Pesticides delta-BHC ug/L EPA608 <0.005 <0.005

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608 <0.004 <0.004

Chlorinated Pesticides gamma-chlordane ug/L EPA608 <0.033 <0.033

Conventionals Cyanide mg/L SM4500-CNE <0.005 <0.005

Conventionals Dissolved Oxygen mg/L SM4500 (OG) 12.4 21.4

Conventionals Oil and Grease mg/L EPA1664A <1.44 <1.44

Conventionals pH pH units SM4500H B 8.6* 7.92

General Alkalinity as CaCO3 mg/L SM2320B 303 275

General Ammonia mg/L SM4500-NH3 F 0.133 0.145

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B 4.08 7.1

General Chemical Oxygen Demand mg/L SM5220D 54.8 34.1

General Chloride mg/L SM4110B 167 122

General Dissolved Phosphorus mg/L SM4500-PE 0.2 <0.05
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event2

9/21/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event13

1/24/2011 

General Fluoride mg/L SM4110B 0.549 0.53

General Hardness as CaCO3 mg/L SM2340C 425 450

General Kjeldahl-N mg/L SM4500-NHorg C 0.76 3.86

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624 <0.4 <0.4

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C >0.01&<0.5 >0.01&<0.5

General NH3-N mg/L SM4500-NH3 0.11 0.12

General Nitrate (NO3) mg/L SM4110B 5.91 5.32

General Nitrate-N mg/L SM4110B 1.33 1.2

General Nitrite-N mg/L SM4110B <0.03 <0.01

General Phosphorus- Total (as P) mg/L SM4500-PE 0.22 0.05

General Specific Conductance umhos/cm SM2510B 1210 1150

General Sulfate mg/L SM4110B 244 240

General Total Dissolved Solids mg/L SM2540C 836 794

General Total Organic Carbon mg/L SM5310B/EPA415.1 4.64 9.22

General Total Petroleum Hydrocarbons mg/L EPA418.1 <1.5 <1.5

General Total Suspended Solids mg/L SM2540D 53 9

General Turbidity NTU SM2130B 1.68 1.14

General Volatile Suspended Solids mg/L SM2540E 17 5

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3 <0.067 <0.067

Herbicides 2-4-D ug/L EPA515.3 <0.015 <0.015

Herbicides Glyphosate ug/L EPA547 <5 <5

Metals Dissolved Aluminum ug/L EPA200.8 <50 <50

Metals Dissolved Antimony ug/L EPA200.8 0.768 <0.2

Metals Dissolved Arsenic ug/L EPA200.8 1.31 <0.2

Metals Dissolved Barium ug/L EPA200.8 74.2 <1

Metals Dissolved Beryllium ug/L EPA200.8 <0.1 <0.1

Metals Dissolved Cadmium ug/L EPA200.8 <0.1 <0.1

Metals Dissolved Chromium ug/L EPA200.8 0.982 <0.5

Metals Dissolved Chromium +6 ug/L EPA218.6 <0.25 <0.25

Metals Dissolved Copper ug/L EPA200.8 13.5 <0.5

Metals Dissolved Iron ug/L EPA200.8 287 <50

Metals Dissolved Lead ug/L EPA200.8 2.24 <0.2

Metals Dissolved Mercury ug/L EPA245.1 <0.1 <0.1

Metals Dissolved Nickel ug/L EPA200.8 4.43 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event2

9/21/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event13

1/24/2011 

Metals Dissolved Selenium ug/L EPA200.8 3 <0.5

Metals Dissolved Silver ug/L EPA200.8 <0.1 <0.1

Metals Dissolved Thallium ug/L EPA200.8 <0.1 <0.1

Metals Dissolved Zinc ug/L EPA200.8 45.1 <1

Metals Aluminum ug/L EPA200.8 530 <50

Metals Antimony ug/L EPA200.8 0.953 <0.2

Metals Arsenic ug/L EPA200.8 2.76 <0.2

Metals Barium ug/L EPA200.8 98.4 <1

Metals Beryllium ug/L EPA200.8 <0.1 <0.1

Metals Cadmium ug/L EPA200.8 <0.1 <0.1

Metals Chromium ug/L EPA200.8 4.25 <0.5

Metals Chromium +6 ug/L EPA218.6 <0.25 <0.25

Metals Copper ug/L EPA200.8 30.2 <0.5

Metals Iron ug/L EPA200.8 825 <50

Metals Lead ug/L EPA200.8 2.85 <0.2

Metals Mercury ug/L EPA245.1 <0.1 <0.1

Metals Nickel ug/L EPA200.8 5.98 <0.5

Metals Selenium ug/L EPA200.8 3.28 <0.5

Metals Silver ug/L EPA200.8 <0.1 <0.1

Metals Thallium ug/L EPA200.8 <0.1 <0.1

Metals Zinc ug/L EPA200.8 65.3 52.1

Organophosphate Pesticides Atrazine ug/L EPA507 <0.667 <0.667

Organophosphate Pesticides Chlorpyrifos ug/L EPA507 <0.02 <0.02

Organophosphate Pesticides Cyanazine ug/L EPA507 <0.667 <0.667

Organophosphate Pesticides Diazinon ug/L EPA507 <0.003 <0.003

Organophosphate Pesticides Malathion ug/L EPA507 <0.33 <0.33

Organophosphate Pesticides Prometryn ug/L EPA507 <0.67 <0.67

Organophosphate Pesticides Simazine ug/L EPA507 <0.67 <0.67

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608 <0.065 <0.065

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608 <0.065 <0.065

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608 <0.065 <0.065

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608 <0.065 <0.065

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608 <0.065 <0.065

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608 <0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event2

9/21/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event13

1/24/2011 

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608 <0.065 <0.065

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625 <3.33 <3.33

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625 <0.33 <0.33

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625 <0.67 <0.67

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625 <1 <1

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625 <0.67 <0.67

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625 <1 <1

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625 <1 <1

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625 <1 <1

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625 <0.67 <0.67

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625 <0.33 <0.33

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625 <0.03 <0.03

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625 <2.5 <2.5

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625 <3.33 <3.33

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625 <1 <1

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625 <0.67 <0.67

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625 <0.67 <0.67

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625 <0.67 <0.67

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625 <3.33 <3.33

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625 <0.67 <0.67

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625 <1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event2

9/21/2010 

 Ballona Creek @ 

Sawtelle Blvd.

S01

2010-11Event13

1/24/2011 

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625 <0.67 <0.67

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625 <3.33 <3.33

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625 <0.033 <0.033

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625 <0.67 <0.67

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625 <0.67 <0.67

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625 <0.017 <0.017

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625 <0.033 <0.033

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625 <0.017 <0.017

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625 <1.67 <1.67

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625 <0.067 <0.067

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625 <0.33 <0.33

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625 <0.017 <0.017

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625 <0.017 <0.017

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625 <3.33 <3.33

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625 <3.33 <3.33

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event2

9/21/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event13

1/24/2011 

5000* <20

300 20

500 20

90000 1300

<0.011 <0.011

<0.004 <0.004

<0.01 <0.01

<0.004 <0.004

<0.002 <0.002

<0.01 <0.01

<0.004 <0.004

<0.05 <0.05

<0.006 <0.006

<0.01 <0.01

<0.003 <0.003

<0.01 <0.01

<0.5 <0.5

<0.24 <0.24

<0.01 <0.01

<0.033 <0.033

<0.005 <0.005

<0.005 <0.005

<0.004 <0.004

<0.033 <0.033

<0.005 0.005

10.1 10.8

<1.44 <1.44

8.2 7.91

234 242

0.121 0.109

<1 <1

64 36.9

149 121

0.17 0.47
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event2

9/21/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event13

1/24/2011 

0.358 0.437

1160 580

0.48 3.48

<0.4 <0.4

<0.01 >0.01&<0.5

0.1 <0.1

<0.1 9.41

<0.03 2.12

<0.03 <0.01

0.18 0.48

2390 1440

800* 408

1620 958

3.46 5

<1.5 <1.5

13 4

0.89 0.82

10 3

<0.067 <0.067

<0.015 <0.015

<5 <5

<50 <50

<0.2 <0.2

<0.2 <0.2

60.5 <1

<0.1 <0.1

<0.1 <0.1

<0.5 <0.5

<0.25 <0.25

5.69 <0.5

137 <50

<0.2 <0.2

<0.1 <0.1

9.99 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event2

9/21/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event13

1/24/2011 

3.27 <0.5

<0.1 <0.1

<0.1 <0.1

21.7 <1

140 77.6

<0.2 <0.2

1.9 <0.2

69.8 <1

<0.1 <0.1

<0.1 <0.1

3.42 <0.5

<0.25 <0.25

6.67 <0.5

302 186

<0.2 <0.2

<0.1 <0.1

12.9 <0.5

3.54 <0.5

<0.1 <0.1

<0.1 <0.1

37.5 <1

<0.667 <0.667

<0.02 <0.02

<0.667 <0.667

<0.003 <0.003

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event2

9/21/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event13

1/24/2011 

<0.065 <0.065

<3.33 <3.33

<0.33 <0.33

<0.67 <0.67

<1 <1

<0.67 <0.67

<1 <1

<1 <1

<1 <1

<0.67 <0.67

<0.33 <0.33

<0.03 <0.03

<0.33 <0.33

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<2.5 <2.5

<3.33 <3.33

<1.67 <1.67

<1 <1

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<1.67 <1.67

<0.67 <0.67

<3.33 <3.33

<0.67 <0.67

<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event2

9/21/2010 

 Malibu Creek @ 

Piuma Rd.

S02

2010-11Event13

1/24/2011 

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<1.67 <1.67

<3.33 <3.33

<1.67 <1.67

<0.033 <0.033

<0.67 <0.67

<0.67 <0.67

<0.017 <0.017

<0.033 <0.033

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.017 <0.017

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.067 <0.067

<0.33 <0.33

<0.017 <0.017

<0.017 <0.017

<3.33 <3.33

<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

 Los Angeles River 

@ Wardlow

S10

2010-11Event2

9/21/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event13

1/24/2011 

300000* <20

2400 130

2400 130

300000 230

<0.011 <0.011

<0.004 <0.004

<0.01 <0.01

<0.004 <0.004

<0.002 <0.002

<0.01 <0.01

<0.004 <0.004

<0.05 <0.05

<0.006 <0.006

<0.01 <0.01

<0.003 <0.003

<0.01 <0.01

<0.5 <0.5

<0.24 <0.24

<0.01 <0.01

<0.033 <0.033

<0.005 <0.005

<0.005 <0.005

<0.004 <0.004

<0.033 <0.033

0.017 0.018

13.2 17.2

<1.44 <1.44

8.97* 8.65*

138 154

0.375 0.823

32.2 12.3

47.4 41.5

120 106

<0.05 0.13
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

 Los Angeles River 

@ Wardlow

S10

2010-11Event2

9/21/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event13

1/24/2011 

0.677 0.573

220 270

1.38 3.36

<0.4 <0.4

>0.01&<0.5 >0.01&<0.5

0.31 0.68

5.65 7.64

1.28 1.72

0.117 <0.01

0.06 0.15

949 852

137 162

604 590

7.58 16.9

<1.5 <1.5

47 63

2.13 2.62

25 28

<0.067 <0.067

<0.015 <0.015

8.2 <5

<50 123

0.845 <0.2

<0.2 <0.2

36.5 <1

<0.1 <0.1

<0.1 1.05

0.713 <0.5

<0.25 <0.25

12.7 <0.5

163 164

2.1 <0.2

<0.1 <0.1

4.81 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 Los Angeles River 

@ Wardlow

S10

2010-11Event2

9/21/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event13

1/24/2011 

2 <0.5

<0.1 <0.1

<0.1 <0.1

66.9 91.6

337 428

1.14 <0.2

2.3 <0.2

45.8 <1

<0.1 <0.1

<0.1 1.31

3.09 <0.5

<0.25 <0.25

18.8 <0.5

448 675

2.6 <0.2

<0.1 <0.1

6.67 <0.5

2.17 <0.5

<0.1 <0.1

<0.1 <0.1

75.6 102

<0.667 <0.667

<0.02 <0.02

<0.667 <0.667

<0.003 <0.003

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 Los Angeles River 

@ Wardlow

S10

2010-11Event2

9/21/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event13

1/24/2011 

<0.065 <0.065

<3.33 <3.33

<0.33 <0.33

<0.67 <0.67

<1 <1

<0.67 <0.67

<1 <1

<1 <1

<1 <1

<0.67 <0.67

<0.33 <0.33

<0.03 <0.03

<0.33 <0.33

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<2.5 <2.5

<3.33 <3.33

<1.67 <1.67

<1 <1

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<1.67 <1.67

<0.67 <0.67

<3.33 <3.33

<0.67 <0.67

<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

 Los Angeles River 

@ Wardlow

S10

2010-11Event2

9/21/2010 

 Los Angeles River 

@ Wardlow

S10

2010-11Event13

1/24/2011 

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<1.67 <1.67

<3.33 <3.33

<1.67 <1.67

<0.033 <0.033

<0.67 <0.67

<0.67 <0.67

<0.017 <0.017

<0.033 <0.033

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.017 <0.017

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.067 <0.067

<0.33 <0.33

<0.017 <0.017

<0.017 <0.017

<3.33 <3.33

<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

 Coyote Creek @ 

Spring St.

S13

2010-11Event2

9/21/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event13

1/24/2011 

16000* 230

24000 230

24000 230

240000 240000

<0.011 <0.011

<0.004 <0.004

<0.01 <0.01

<0.004 <0.004

<0.002 <0.002

<0.01 <0.01

<0.004 <0.004

<0.05 <0.05

<0.006 <0.006

<0.01 <0.01

<0.003 <0.003

<0.01 <0.01

<0.5 <0.5

<0.24 <0.24

<0.01 <0.01

<0.033 <0.033

<0.005 <0.005

<0.005 <0.005

<0.004 <0.004

<0.033 <0.033

0.014 0.014

10 16.1

<1.44 <1.44

8.33 8.27

289 347

0.278 0.23

15 23.7

53.3 47.4

213 263

<0.05 <0.05
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

 Coyote Creek @ 

Spring St.

S13

2010-11Event2

9/21/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event13

1/24/2011 

1.05 1.32

395 510

0.92 0.88

<0.4 <0.4

>0.01&<0.5 >0.01&<0.5

0.23 0.19

10.5 21.2

2.38 4.78

0.0392 0.0362

<0.05 <0.05

1810 2250

376 519

1260 1490

6.47 15.4

<1.5 <1.5

46 12

2.4 1.22

28 8

<0.067 <0.067

<0.015 <0.015

7.2 <5

<50 <50

0.792 <0.2

3.06 3.04

62.5 <1

<0.1 <0.1

<0.1 <0.1

1.1 <0.5

<0.25 <0.25

12.7 <0.5

125 <50

1.3 <0.2

<0.1 <0.1

4.06 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 Coyote Creek @ 

Spring St.

S13

2010-11Event2

9/21/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event13

1/24/2011 

5.3 5.31

<0.1 <0.1

<0.1 <0.1

39.8 <1

285 105

1.02 <0.2

4.33 3.08

77.2 <1

<0.1 <0.1

<0.1 <0.1

5.75 <0.5

<0.25 <0.25

13.2 <0.5

453 <50

1.57 <0.2

<0.1 <0.1

5.75 <0.5

6.17 7.06

<0.1 <0.1

<0.1 <0.1

66.3 <1

<0.667 <0.667

<0.02 <0.02

<0.667 <0.667

<0.003 <0.003

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 Coyote Creek @ 

Spring St.

S13

2010-11Event2

9/21/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event13

1/24/2011 

<0.065 <0.065

<3.33 <3.33

<0.33 <0.33

<0.67 <0.67

<1 <1

<0.67 <0.67

<1 <1

<1 <1

<1 <1

<0.67 <0.67

<0.33 <0.33

<0.03 <0.03

<0.33 <0.33

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<2.5 <2.5

<3.33 <3.33

<1.67 <1.67

<1 <1

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<1.67 <1.67

<0.67 <0.67

<3.33 <3.33

<0.67 <0.67

<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

 Coyote Creek @ 

Spring St.

S13

2010-11Event2

9/21/2010 

 Coyote Creek @ 

Spring St.

S13

2010-11Event13

1/24/2011 

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<1.67 <1.67

<3.33 <3.33

<1.67 <1.67

<0.033 <0.033

<0.67 <0.67

<0.67 <0.67

<0.017 <0.017

<0.033 <0.033

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.017 <0.017

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.067 <0.067

<0.33 <0.33

<0.017 <0.017

<0.017 <0.017

<3.33 <3.33

<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event2

9/21/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event13

1/24/2011 

NS 20

NS 20

NS 20

NS 800

NS <0.011

NS <0.004

NS <0.01

NS <0.004

NS <0.002

NS <0.01

NS <0.004

NS <0.05

NS <0.006

NS <0.01

NS <0.003

NS <0.01

NS <0.5

NS <0.24

NS <0.01

NS <0.033

NS <0.005

NS <0.005

NS <0.004

NS <0.033

NS 0.017

NS 10.2

NS <1.44

NS 8.36

NS 173

NS 0.411

NS 19.9

NS 37.5

NS 130

NS 0.11
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event2

9/21/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event13

1/24/2011 

NS 0.396

NS 330

NS 10.6

NS <0.4

NS >0.01&<0.5

NS 0.34

NS 19.4

NS 4.38

NS <0.01

NS 0.13

NS 1070

NS 164

NS 736

NS 20

NS <1.5

NS 15

NS 2.42

NS 7

NS <0.067

NS <0.015

NS <5

NS 62.2

NS <0.2

NS <0.2

NS <1

NS <0.1

NS <0.1

NS <0.5

NS <0.25

NS <0.5

NS 138

NS <0.2

NS <0.1

NS <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event2

9/21/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event13

1/24/2011 

NS <0.5

NS <0.1

NS <0.1

NS 61.8

NS 255

NS <0.2

NS <0.2

NS <1

NS <0.1

NS <0.1

NS <0.5

NS <0.25

NS <0.5

NS 440

NS <0.2

NS <0.1

NS <0.5

NS <0.5

NS <0.1

NS <0.1

NS 65.6

NS <0.667

NS <0.02

NS <0.667

NS <0.003

NS <0.33

NS <0.67

NS <0.67

NS <0.065

NS <0.065

NS <0.065

NS <0.065

NS <0.065

NS <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event2

9/21/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event13

1/24/2011 

NS <0.065

NS <3.33

NS <0.33

NS <0.67

NS <1

NS <0.67

NS <1

NS <1

NS <1

NS <0.67

NS <0.33

NS <0.03

NS <0.33

NS <1.67

NS <0.33

NS <0.33

NS <0.33

NS <0.33

NS <1.67

NS <1.67

NS <2.5

NS <3.33

NS <1.67

NS <1

NS <1.67

NS <1.67

NS <0.33

NS <0.67

NS <0.67

NS <1.67

NS <0.67

NS <3.33

NS <0.67

NS <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event2

9/21/2010 

 San Gabriel River 

@ SGR Parkway

S14

2010-11Event13

1/24/2011 

NS <1.67

NS <0.33

NS <0.67

NS <1.67

NS <3.33

NS <1.67

NS <0.033

NS <0.67

NS <0.67

NS <0.017

NS <0.033

NS <1.67

NS <0.33

NS <0.33

NS <0.33

NS <0.017

NS <0.33

NS <1.67

NS <1.67

NS <0.33

NS <0.067

NS <0.33

NS <0.017

NS <0.017

NS <3.33

NS <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event2

9/21/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event13

1/24/2011 

240000* 40

90000 40

90000 40

240000 300

<0.011 <0.011

<0.004 <0.004

<0.01 <0.01

<0.004 <0.004

<0.002 <0.002

<0.01 <0.01

<0.004 <0.004

<0.05 <0.05

<0.006 <0.006

<0.01 <0.01

<0.003 <0.003

<0.01 <0.01

<0.5 <0.5

<0.24 <0.24

<0.01 <0.01

<0.033 <0.033

<0.005 <0.005

<0.005 <0.005

<0.004 <0.004

<0.033 <0.033

<0.005 <0.005

13.9 23.6

28.2 <1.44

8.89* 8.41

234 193

0.169 0.448

7.55 8.6

63.8 44.7

157 207

0.2 0.05
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event2

9/21/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event13

1/24/2011 

0.572 0.57

310 300

1 3.22

<0.4 <0.4

>0.01&<0.5 >0.01&<0.5

0.14 0.37

7.86 14.1

1.77 3.19

<0.03 <0.01

0.26 0.07

1080 1200

86.7 113

692 786

8.12 5.65

6.02 <1.5

80 29

4.74 5.99

37 11

<0.067 <0.067

<0.015 <0.015

9.07 <5

172 64

2.55 <0.2

1.49 <0.2

83.8 <1

<0.1 <0.1

<0.1 <0.1

1.05 <0.5

<0.25 <0.25

20.7 <0.5

785 234

2.96 <0.2

<0.1 <0.1

5.73 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event2

9/21/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event13

1/24/2011 

1.27 <0.5

<0.1 <0.1

<0.1 <0.1

131 <1

1080 262

3.36 <0.2

2.38 <0.2

105 <1

<0.1 <0.1

0.255 <0.1

5.49 <0.5

<0.25 <0.25

32.9 <0.5

2140 522

3.9 <0.2

<0.1 <0.1

8.31 <0.5

2.09 <0.5

<0.1 <0.1

<0.1 <0.1

139 <1

<0.667 <0.667

<0.02 <0.02

<0.667 <0.667

<0.003 <0.003

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event2

9/21/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event13

1/24/2011 

<0.065 <0.065

<3.33 <3.33

<0.33 <0.33

<0.67 <0.67

<1 <1

<0.67 <0.67

<1 <1

<1 <1

<1 <1

<0.67 <0.67

<0.33 <0.33

<0.03 <0.03

<0.33 <0.33

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<2.5 <2.5

<3.33 <3.33

<1.67 <1.67

<1 <1

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<1.67 <1.67

<0.67 <0.67

<3.33 <3.33

<0.67 <0.67

<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event2

9/21/2010 

 Domiguez Channel 

@ Artesia Blvd.

S28

2010-11Event13

1/24/2011 

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<1.67 <1.67

<3.33 <3.33

<1.67 <1.67

<0.033 <0.033

<0.67 <0.67

<0.67 <0.67

<0.017 <0.017

<0.033 <0.033

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.017 <0.017

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.067 <0.067

<0.33 <0.33

<0.017 <0.017

<0.017 <0.017

<3.33 <3.33

<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

 Santa Clara River

S29

2010-11Event2

9/21/2010 

 Santa Clara River

S29

2010-11Event13

1/24/2011 

130 40

5000 130

5000 130

90000 230

<0.011 <0.011

<0.004 <0.004

<0.01 <0.01

<0.004 <0.004

<0.002 <0.002

<0.01 <0.01

<0.004 <0.004

<0.05 <0.05

<0.006 <0.006

<0.01 <0.01

<0.003 <0.003

<0.01 <0.01

<0.5 <0.5

<0.24 <0.24

<0.01 <0.01

<0.033 <0.033

<0.005 <0.005

<0.005 <0.005

<0.004 <0.004

<0.033 <0.033

<0.005 <0.005

8.99 7.42

<1.44 <1.44

7.84 6.88

261 259

0.133 0.121

<1 <1

43.7 30.5

126 116

0.189 0.21
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

 Santa Clara River

S29

2010-11Event2

9/21/2010 

 Santa Clara River

S29

2010-11Event13

1/24/2011 

0.497 0.545

420 380

0.46 0.96

<0.4 <0.4

<0.01 <0.01

0.11 0.1

7.36 6.13

1.66 1.38

<0.03 <0.01

0.19 0.23

1190 1100

233 197

818 764

1.35 5.33

<1.5 <1.5

8 70

0.28 1.58

7 19

<0.067 <0.067

<0.015 <0.015

5.1 <5

<50 445

<0.2 <0.2

<0.2 <0.2

55.4 <1

<0.1 <0.1

<0.1 <0.1

0.67 <0.5

<0.25 <0.25

5.24 <0.5

<50 626

<0.2 <0.2

<0.1 <0.1

11 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 Santa Clara River

S29

2010-11Event2

9/21/2010 

 Santa Clara River

S29

2010-11Event13

1/24/2011 

3.02 <0.5

<0.1 <0.1

<0.1 <0.1

45.7 50.5

<50 1470

0.565 <0.2

1.28 <0.2

68.2 <1

<0.1 <0.1

<0.1 <0.1

2.73 <0.5

<0.25 <0.25

7.13 <0.5

128 2010

<0.2 <0.2

<0.1 <0.1

14.1 13.4

3.12 <0.5

<0.1 <0.1

<0.1 <0.1

57.1 62.1

<0.667 <0.667

<0.02 <0.02

<0.667 <0.667

<0.003 <0.003

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 Santa Clara River

S29

2010-11Event2

9/21/2010 

 Santa Clara River

S29

2010-11Event13

1/24/2011 

<0.065 <0.065

<3.33 <3.33

<0.33 <0.33

<0.67 <0.67

<1 <1

<0.67 <0.67

<1 <1

<1 <1

<1 <1

<0.67 <0.67

<0.33 <0.33

<0.03 <0.03

<0.33 <0.33

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<2.5 <2.5

<3.33 <3.33

<1.67 <1.67

<1 <1

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<1.67 <1.67

<0.67 <0.67

<3.33 <3.33

<0.67 <0.67

<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

 Santa Clara River

S29

2010-11Event2

9/21/2010 

 Santa Clara River

S29

2010-11Event13

1/24/2011 

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<1.67 <1.67

<3.33 <3.33

<1.67 <1.67

<0.033 <0.033

<0.67 <0.67

<0.67 <0.67

<0.017 <0.017

<0.033 <0.033

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.017 <0.017

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.067 <0.067

<0.33 <0.33

<0.017 <0.017

<0.017 <0.017

<3.33 <3.33

<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

 Project No. 1232

TS19

2010-11Event2

9/21/2010 

 Project No. 1232

TS19

2010-11Event13

1/24/2011 

5000* 500

9000 800

9000 800

240000 5000

<0.011 <0.011

<0.004 <0.004

<0.01 <0.01

<0.004 <0.004

<0.002 <0.002

<0.01 <0.01

<0.004 <0.004

<0.05 <0.05

<0.006 <0.006

<0.01 <0.01

<0.003 <0.003

<0.01 <0.01

<0.5 <0.5

<0.24 <0.24

<0.01 <0.01

<0.033 <0.033

<0.005 <0.005

<0.005 <0.005

<0.004 <0.004

<0.033 <0.033

<0.005 0.005

11.6 14.8

<1.44 <1.44

8.59* 8.59*

138 85.8

0.532 0.242

9.99 5.6

85.6 54.9

183 119

<0.05 0.07
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

 Project No. 1232

TS19

2010-11Event2

9/21/2010 

 Project No. 1232

TS19

2010-11Event13

1/24/2011 

0.951 0.98

280 150

2.1 3.54

<0.4 <0.4

>0.01&<0.5 >0.01&<0.5

0.44 0.2

<0.1 <0.1

<0.03 <0.03

<0.03 <0.01

0.1 0.09

1150 670

152 81.6

724 412

13.6 7.4

<1.5 <1.5

43 21

3.89 8.51

33 13

<0.067 <0.067

<0.015 <0.015

<5 <5

<50 113

1.75 <0.2

2.81 2.53

61.8 <1

<0.1 <0.1

<0.1 <0.1

1.03 <0.5

<0.25 <0.25

14.5 <0.5

141 191

1.31 <0.2

<0.1 <0.1

4.63 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 Project No. 1232

TS19

2010-11Event2

9/21/2010 

 Project No. 1232

TS19

2010-11Event13

1/24/2011 

1.6 <0.5

<0.1 <0.1

<0.1 <0.1

36.9 52.8

241 436

2.08 <0.2

4.05 2.6

75.9 <1

<0.1 <0.1

<0.1 <0.1

6.28 <0.5

<0.25 <0.25

15.6 <0.5

369 660

1.75 <0.2

<0.1 <0.1

6.51 <0.5

2.44 <0.5

<0.1 <0.1

<0.1 <0.1

41.3 62.4

<0.667 <0.667

<0.02 <0.02

<0.667 <0.667

<0.003 <0.003

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 Project No. 1232

TS19

2010-11Event2

9/21/2010 

 Project No. 1232

TS19

2010-11Event13

1/24/2011 

<0.065 <0.065

<3.33 <3.33

<0.33 <0.33

<0.67 <0.67

<1 <1

<0.67 <0.67

<1 <1

<1 <1

<1 <1

<0.67 <0.67

<0.33 <0.33

<0.03 <0.03

<0.33 <0.33

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<2.5 <2.5

<3.33 <3.33

<1.67 <1.67

<1 <1

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<1.67 <1.67

<0.67 <0.67

<3.33 <3.33

<0.67 <0.67

<1.67 <1.67

Page 39 of 65

RB-AR50563



Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

 Project No. 1232

TS19

2010-11Event2

9/21/2010 

 Project No. 1232

TS19

2010-11Event13

1/24/2011 

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<1.67 <1.67

<3.33 <3.33

<1.67 <1.67

<0.033 <0.033

<0.67 <0.67

<0.67 <0.67

<0.017 <0.017

<0.033 <0.033

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.017 <0.017

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.067 <0.067

<0.33 <0.33

<0.017 <0.017

<0.017 <0.017

<3.33 <3.33

<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

 PD 669

TS20

2010-11Event2

9/21/2010 

 PD 669

TS20

2010-11Event13

1/24/2011 

30000* 1300

50000 3500

50000 3500

160000 240000

<0.011 <0.011

<0.004 <0.004

<0.01 <0.01

<0.004 <0.004

<0.002 <0.002

<0.01 <0.01

<0.004 <0.004

<0.05 <0.05

<0.006 <0.006

<0.01 <0.01

<0.003 <0.003

<0.01 <0.01

<0.5 <0.5

<0.24 <0.24

<0.01 <0.01

<0.033 <0.033

<0.005 <0.005

<0.005 <0.005

<0.004 <0.004

<0.033 <0.033

<0.005 0.005

9.7 18.2

<1.44 <1.44

8.46 8.05

289 325

1.15 0.315

15.5 29.1

221 154

1840 1830

0.26 0.06
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

 PD 669

TS20

2010-11Event2

9/21/2010 

 PD 669

TS20

2010-11Event13

1/24/2011 

0.75 0.614

1970 1930

4.26 3.12

<0.4 <0.4

>0.01&<0.5 >0.01&<0.5

0.95 0.26

2.31 7.12

0.521 1.61

<0.03 <0.01

0.34 0.07

10500 14800

3960 4260

7090 8760

15.5 11.4

<1.5 <1.5

53 14

4.74 2.73

31 8

<0.067 <0.067

<0.015 <0.015

<5 <5

<50 61.2

1.43 <0.2

7.12 5.47

49.7 <1

<0.1 <0.1

<0.1 <0.1

1.76 <0.5

<0.25 <0.25

51.2* <0.5

196 153

1.44 <0.2

<0.1 <0.1

8.1 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 PD 669

TS20

2010-11Event2

9/21/2010 

 PD 669

TS20

2010-11Event13

1/24/2011 

27.4 21

<0.1 <0.1

<0.1 <0.1

45.4 53.6

308 164

1.8 <0.2

7.59 5.57

62.6 <1

<0.1 <0.1

<0.1 <0.1

2.84 <0.5

<0.25 <0.25

63 <0.5

560 271

1.91 <0.2

<0.1 <0.1

11.2 <0.5

30.7 25

<0.1 <0.1

<0.1 <0.1

46.3 57.7

<0.667 <0.667

<0.02 <0.02

<0.667 <0.667

<0.003 <0.003

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 PD 669

TS20

2010-11Event2

9/21/2010 

 PD 669

TS20

2010-11Event13

1/24/2011 

<0.065 <0.065

<3.33 <3.33

<0.33 <0.33

<0.67 <0.67

<1 <1

<0.67 <0.67

<1 <1

<1 <1

<1 <1

<0.67 <0.67

<0.33 <0.33

<0.03 <0.03

<0.33 <0.33

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<2.5 <2.5

<3.33 <3.33

<1.67 <1.67

<1 <1

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<1.67 <1.67

<0.67 <0.67

<3.33 <3.33

<0.67 <0.67

<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

 PD 669

TS20

2010-11Event2

9/21/2010 

 PD 669

TS20

2010-11Event13

1/24/2011 

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<1.67 <1.67

<3.33 <3.33

<1.67 <1.67

<0.033 <0.033

<0.67 <0.67

<0.67 <0.67

<0.017 <0.017

<0.033 <0.033

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.017 <0.017

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.067 <0.067

<0.33 <0.33

<0.017 <0.017

<0.017 <0.017

<3.33 <3.33

<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

 Project Nos. 5246 & 

74

TS21

2010-11Event2

9/21/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event13

1/24/2011 

9000* 50000*

14000 240000

14000 240000

240000 5000000

<0.011 <0.011

<0.004 <0.004

<0.01 <0.01

<0.004 <0.004

<0.002 <0.002

<0.01 <0.01

<0.004 <0.004

<0.05 <0.05

<0.006 <0.006

<0.01 <0.01

<0.003 <0.003

<0.01 <0.01

<0.5 <0.5

<0.24 <0.24

<0.01 <0.01

<0.033 <0.033

<0.005 <0.005

<0.005 <0.005

<0.004 <0.004

<0.033 <0.033

<0.005 0.011

10.3 14.6

<1.44 <1.44

8.91* 8.22

220 226

0.46 0.92

9.44 39.5

74.2 58.8

77.9 109

0.8 0.24
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

 Project Nos. 5246 & 

74

TS21

2010-11Event2

9/21/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event13

1/24/2011 

0.932 0.566

245 290

1.82 4.78

<0.4 <0.4

>0.01&<0.5 >0.01&<0.5

0.38 0.76

<0.1 12.5

<0.03 2.81

<0.03 0.0316

0.92 0.28

823 988

114 122

558 652

13.4 11

<1.5 <1.5

44 10

4.49 3.5

27 7

<0.067 <0.067

<0.015 <0.015

7.32 <5

121 <50

2.15 <0.2

2.23 <0.2

104 159

<0.1 <0.1

0.31 <0.1

1.9 <0.5

<0.25 <0.25

18.4 <0.5

312 <50

4.62 <0.2

<0.1 <0.1

15.7 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 Project Nos. 5246 & 

74

TS21

2010-11Event2

9/21/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event13

1/24/2011 

<0.5 <0.5

<0.1 <0.1

<0.1 <0.1

108 86.4

579 73.7

2.59 <0.2

3.23 2.19

123 176

<0.1 <0.1

0.372 <0.1

5.73 <0.5

<0.25 <0.25

24.1 <0.5

897 205

5.58 6.8

<0.1 <0.1

19 <0.5

1.18 <0.5

<0.1 <0.1

<0.1 <0.1

114 101

<0.667 <0.667

<0.02 <0.02

<0.667 <0.667

<0.003 <0.003

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 Project Nos. 5246 & 

74

TS21

2010-11Event2

9/21/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event13

1/24/2011 

<0.065 <0.065

<3.33 <3.33

<0.33 <0.33

<0.67 <0.67

<1 <1

<0.67 <0.67

<1 <1

<1 <1

<1 <1

<0.67 <0.67

<0.33 <0.33

<0.03 <0.03

<0.33 <0.33

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<2.5 <2.5

<3.33 <3.33

<1.67 <1.67

<1 <1

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<1.67 <1.67

<0.67 <0.67

<3.33 <3.33

<0.67 <0.67

<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

 Project Nos. 5246 & 

74

TS21

2010-11Event2

9/21/2010 

 Project Nos. 5246 & 

74

TS21

2010-11Event13

1/24/2011 

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<1.67 <1.67

<3.33 <3.33

<1.67 <1.67

<0.033 <0.033

<0.67 <0.67

<0.67 <0.67

<0.017 <0.017

<0.033 <0.033

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.017 <0.017

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.067 <0.067

<0.33 <0.33

<0.017 <0.017

<0.017 <0.017

<3.33 <3.33

<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

 PD 21 - Hollypark 

Drain

TS22

2010-11Event2

9/21/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event13

1/24/2011 

2400 <20

3500 130

3500 130

30000 800

<0.011 <0.011

<0.004 <0.004

<0.01 <0.01

<0.004 <0.004

<0.002 <0.002

<0.01 <0.01

<0.004 <0.004

<0.05 <0.05

<0.006 <0.006

<0.01 <0.01

<0.003 <0.003

<0.01 <0.01

<0.5 <0.5

<0.24 <0.24

<0.01 <0.01

<0.033 <0.033

<0.005 <0.005

<0.005 <0.005

<0.004 <0.004

<0.033 <0.033

<0.005 0.01

16.3 12.4

<1.44 <1.44

9.1* 8.18

234 167

0.194 0.278

15.6 10.6

142 63.9

133 126

0.57 0.08
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

 PD 21 - Hollypark 

Drain

TS22

2010-11Event2

9/21/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event13

1/24/2011 

0.404 0.524

260 200

0.92 6.76

<0.4 <0.4

>0.01&<0.5 >0.01&<0.5

0.16 0.23

<0.1 1.1

<0.03 <0.03

<0.03 <0.01

0.73 0.11

1000 840

86.3 96.1

678 562

22.1 16.8

<1.5 <1.5

29 4

8.29 2.42

23 3

<0.067 <0.067

<0.015 <0.015

<5 6.23

<50 <50

1.71 <0.2

2.28 <0.2

80.6 <1

<0.1 <0.1

<0.1 <0.1

1.05 <0.5

<0.25 <0.25

13.4 <0.5

<50 204

1.74 <0.2

<0.1 <0.1

6.3 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 PD 21 - Hollypark 

Drain

TS22

2010-11Event2

9/21/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event13

1/24/2011 

1.53 <0.5

<0.1 <0.1

<0.1 <0.1

70.2 54.5

189 141

2.07 <0.2

3.28 <0.2

93.7 <1

<0.1 <0.1

<0.1 <0.1

6.02 <0.5

<0.25 <0.25

18.2 <0.5

304 427

2.16 <0.2

<0.1 <0.1

8.84 <0.5

2.19 <0.5

<0.1 <0.1

<0.1 <0.1

73.9 84.7

<0.667 <0.667

<0.02 <0.02

<0.667 <0.667

<0.003 <0.003

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 PD 21 - Hollypark 

Drain

TS22

2010-11Event2

9/21/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event13

1/24/2011 

<0.065 <0.065

<3.33 <3.33

<0.33 <0.33

<0.67 <0.67

<1 <1

<0.67 <0.67

<1 <1

<1 <1

<1 <1

<0.67 <0.67

<0.33 <0.33

<0.03 <0.03

<0.33 <0.33

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<2.5 <2.5

<3.33 <3.33

<1.67 <1.67

<1 <1

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<1.67 <1.67

<0.67 <0.67

<3.33 <3.33

<0.67 <0.67

<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

 PD 21 - Hollypark 

Drain

TS22

2010-11Event2

9/21/2010 

 PD 21 - Hollypark 

Drain

TS22

2010-11Event13

1/24/2011 

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<1.67 <1.67

<3.33 <3.33

<1.67 <1.67

<0.033 <0.033

<0.67 <0.67

<0.67 <0.67

<0.017 <0.017

<0.033 <0.033

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.017 <0.017

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.067 <0.067

<0.33 <0.33

<0.017 <0.017

<0.017 <0.017

<3.33 <3.33

<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

D. D. I. 8

TS23

2010-11Event2

9/21/2010

D. D. I. 8

TS23

2010-11Event13

1/24/2011

50000* <20

9000 800

24000 800

500000 3000

<0.011 <0.011

<0.004 <0.004

<0.01 <0.01

<0.004 <0.004

<0.002 <0.002

<0.01 <0.01

<0.004 <0.004

<0.05 <0.05

<0.006 <0.006

<0.01 <0.01

<0.003 <0.003

<0.01 <0.01

<0.5 <0.5

<0.24 <0.24

<0.01 <0.01

<0.033 <0.033

<0.005 <0.005

<0.005 <0.005

<0.004 <0.004

<0.033 <0.033

<0.005 0.019

16.8 16.8

<1.44 >1.44&<5

8.99* 9.52*

179 88

0.46 1.33*

9.93 <1

80.1 70.1

146 94.5

0.48 0.19
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

D. D. I. 8

TS23

2010-11Event2

9/21/2010

D. D. I. 8

TS23

2010-11Event13

1/24/2011

0.865 0.966

190 140

1.3 16.3

<0.4 <0.4

>0.01&<0.5 >0.01&<0.5

0.38 1.1

<0.1 3.37

<0.03 0.761

<0.03 0.076

0.59 0.22

916 612

70.6 58.7

590 396

16.1 17.6

<1.5 <1.5

58 114

7.71 3.93

19 63

<0.067 <0.067

<0.015 <0.015

7.31 <5

<50 109

3.2 <0.2

<0.2 2.14

60.4 <1

<0.1 <0.1

<0.1 <0.1

1.1 <0.5

<0.25 <0.25

18.6 <0.5

109 262

2.18 <0.2

<0.1 <0.1

8.66 <0.5
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

D. D. I. 8

TS23

2010-11Event2

9/21/2010

D. D. I. 8

TS23

2010-11Event13

1/24/2011

<0.5 <0.5

<0.1 <0.1

<0.1 <0.1

51.6 173*

196 341

3.86 <0.2

2.29 2.16

77.6 <1

<0.1 <0.1

0.268 <0.1

3.25 <0.5

<0.25 <0.25

30.3 <0.5

361 750

2.82 5.37

<0.1 <0.1

11.7 <0.5

1.28 <0.5

<0.1 <0.1

<0.1 <0.1

57.8 178

<0.667 <0.667

<0.02 <0.02

<0.667 <0.667

<0.003 <0.003

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

D. D. I. 8

TS23

2010-11Event2

9/21/2010

D. D. I. 8

TS23

2010-11Event13

1/24/2011

<0.065 <0.065

<3.33 <3.33

<0.33 <0.33

<0.67 <0.67

<1 <1

<0.67 <0.67

<1 <1

<1 <1

<1 <1

<0.67 <0.67

<0.33 <0.33

<0.03 <0.03

<0.33 <0.33

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<2.5 <2.5

<3.33 <3.33

<1.67 <1.67

<1 <1

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<1.67 <1.67

<0.67 <0.67

<3.33 <3.33

<0.67 <0.67

<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

D. D. I. 8

TS23

2010-11Event2

9/21/2010

D. D. I. 8

TS23

2010-11Event13

1/24/2011

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<1.67 <1.67

<3.33 <3.33

<1.67 <1.67

<0.033 <0.033

<0.67 <0.67

<0.67 <0.67

<0.017 <0.017

<0.033 <0.033

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.017 <0.017

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.067 <0.067

<0.33 <0.33

<0.017 <0.017

<0.017 <0.017

<3.33 <3.33

<3.33 <3.33
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Bacteria Fecal Coliform MPN/100mL SM9221E

Bacteria Fecal Enterococcus MPN/100mL SM9230B

Bacteria Fecal Streptococcus MPN/100mL SM9230B

Bacteria Total Coliform MPN/100mL SM9221B

Chlorinated Pesticides 4-4'-DDD ug/L EPA608

Chlorinated Pesticides 4-4'-DDE ug/L EPA608

Chlorinated Pesticides 4-4'-DDT ug/L EPA608

Chlorinated Pesticides Aldrin ug/L EPA608

Chlorinated Pesticides Dieldrin ug/L EPA608

Chlorinated Pesticides Endosulfan I (alpha) ug/L EPA608

Chlorinated Pesticides Endosulfan II (beta) ug/L EPA608

Chlorinated Pesticides Endosulfan sulfate ug/L EPA608

Chlorinated Pesticides Endrin ug/L EPA608

Chlorinated Pesticides Endrin aldehyde ug/L EPA608

Chlorinated Pesticides Heptachlor ug/L EPA608

Chlorinated Pesticides Heptachlor Epoxide ug/L EPA608

Chlorinated Pesticides Methoxychlor ug/L EPA608

Chlorinated Pesticides Toxaphene ug/L EPA608

Chlorinated Pesticides alpha-BHC ug/L EPA608

Chlorinated Pesticides alpha-chlordane ug/L EPA608

Chlorinated Pesticides beta-BHC ug/L EPA608

Chlorinated Pesticides delta-BHC ug/L EPA608

Chlorinated Pesticides gamma-BHC (lindane) ug/L EPA608

Chlorinated Pesticides gamma-chlordane ug/L EPA608

Conventionals Cyanide mg/L SM4500-CNE

Conventionals Dissolved Oxygen mg/L SM4500 (OG)

Conventionals Oil and Grease mg/L EPA1664A

Conventionals pH pH units SM4500H B

General Alkalinity as CaCO3 mg/L SM2320B

General Ammonia mg/L SM4500-NH3 F

General BioChemical Oxygen Demand- Five-Day mg/L SM5210B

General Chemical Oxygen Demand mg/L SM5220D

General Chloride mg/L SM4110B

General Dissolved Phosphorus mg/L SM4500-PE

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event2

9/21/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event13

1/24/2011 

300 <20

500 20

500 20

3000 20

<0.011 <0.011

<0.004 <0.004

<0.01 <0.01

<0.004 <0.004

<0.002 <0.002

<0.01 <0.01

<0.004 <0.004

<0.05 <0.05

<0.006 <0.006

<0.01 <0.01

<0.003 <0.003

<0.01 <0.01

<0.5 <0.5

<0.24 <0.24

<0.01 <0.01

<0.033 <0.033

<0.005 <0.005

<0.005 <0.005

<0.004 <0.004

<0.033 <0.033

<0.005 <0.005

8.93 8.46

<1.44 <1.44

8.33 8.93*

110 105

0.678 0.182

6.61 <1

31 <10

54.1 43.1

0.11 <0.05
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

General Fluoride mg/L SM4110B

General Hardness as CaCO3 mg/L SM2340C

General Kjeldahl-N mg/L SM4500-NHorg C

General Methyl Tertiary Butyl Ether (MTBE) ug/L EPA624

General Methylene Blue Active Substances (MBAS) mg/L SM5540-C

General NH3-N mg/L SM4500-NH3

General Nitrate (NO3) mg/L SM4110B

General Nitrate-N mg/L SM4110B

General Nitrite-N mg/L SM4110B

General Phosphorus- Total (as P) mg/L SM4500-PE

General Specific Conductance umhos/cm SM2510B

General Sulfate mg/L SM4110B

General Total Dissolved Solids mg/L SM2540C

General Total Organic Carbon mg/L SM5310B/EPA415.1

General Total Petroleum Hydrocarbons mg/L EPA418.1

General Total Suspended Solids mg/L SM2540D

General Turbidity NTU SM2130B

General Volatile Suspended Solids mg/L SM2540E

Herbicides 2-4-5-TP-SILVEX ug/L EPA515.3

Herbicides 2-4-D ug/L EPA515.3

Herbicides Glyphosate ug/L EPA547

Metals Dissolved Aluminum ug/L EPA200.8

Metals Dissolved Antimony ug/L EPA200.8

Metals Dissolved Arsenic ug/L EPA200.8

Metals Dissolved Barium ug/L EPA200.8

Metals Dissolved Beryllium ug/L EPA200.8

Metals Dissolved Cadmium ug/L EPA200.8

Metals Dissolved Chromium ug/L EPA200.8

Metals Dissolved Chromium +6 ug/L EPA218.6

Metals Dissolved Copper ug/L EPA200.8

Metals Dissolved Iron ug/L EPA200.8

Metals Dissolved Lead ug/L EPA200.8

Metals Dissolved Mercury ug/L EPA245.1

Metals Dissolved Nickel ug/L EPA200.8

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event2

9/21/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event13

1/24/2011 

0.724 0.807

145 140

4.26 1.9

<0.4 <0.4

>0.01&<0.5 <0.01

0.56 0.15

4.67 4.53

1.05 1.02

<0.03 <0.01

0.15 <0.05

472 441

46.6 43.4

282 284

1.75 1.26

<1.5 <1.5

226 5

1.73 0.28

101 4

<0.067 <0.067

<0.015 <0.015

<5 <5

830 <50

1.51 <0.2

4.94 <0.2

75.6 <1

<0.1 <0.1

1.81 <0.1

6.31 <0.5

<0.25 <0.25

201* <0.5

1870 <50

30.6 <0.2

<0.1 <0.1

12.1 <0.5
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Group Parameter Units Analytical Method

Metals Dissolved Selenium ug/L EPA200.8

Metals Dissolved Silver ug/L EPA200.8

Metals Dissolved Thallium ug/L EPA200.8

Metals Dissolved Zinc ug/L EPA200.8

Metals Aluminum ug/L EPA200.8

Metals Antimony ug/L EPA200.8

Metals Arsenic ug/L EPA200.8

Metals Barium ug/L EPA200.8

Metals Beryllium ug/L EPA200.8

Metals Cadmium ug/L EPA200.8

Metals Chromium ug/L EPA200.8

Metals Chromium +6 ug/L EPA218.6

Metals Copper ug/L EPA200.8

Metals Iron ug/L EPA200.8

Metals Lead ug/L EPA200.8

Metals Mercury ug/L EPA245.1

Metals Nickel ug/L EPA200.8

Metals Selenium ug/L EPA200.8

Metals Silver ug/L EPA200.8

Metals Thallium ug/L EPA200.8

Metals Zinc ug/L EPA200.8

Organophosphate Pesticides Atrazine ug/L EPA507

Organophosphate Pesticides Chlorpyrifos ug/L EPA507

Organophosphate Pesticides Cyanazine ug/L EPA507

Organophosphate Pesticides Diazinon ug/L EPA507

Organophosphate Pesticides Malathion ug/L EPA507

Organophosphate Pesticides Prometryn ug/L EPA507

Organophosphate Pesticides Simazine ug/L EPA507

Polychlorinated Biphenyls PCB-1016 (Aroclor 1016) ug/L EPA608

Polychlorinated Biphenyls PCB-1221 (Aroclor 1221) ug/L EPA608

Polychlorinated Biphenyls PCB-1232 (Aroclor 1232) ug/L EPA608

Polychlorinated Biphenyls PCB-1242 (Aroclor 1242) ug/L EPA608

Polychlorinated Biphenyls PCB-1248 (Aroclor 1248) ug/L EPA608

Polychlorinated Biphenyls PCB-1254 (Aroclor 1254) ug/L EPA608

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event2

9/21/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event13

1/24/2011 

<0.5 <0.5

<0.1 <0.1

<0.1 <0.1

1720* <1

2800 63.4

4.15 <0.2

5.4 <0.2

112 <1

<0.1 <0.1

2.45 <0.1

17.5 <0.5

<0.25 <0.25

338 <0.5

5350 <50

46.3 <0.2

<0.1 <0.1

25.9 <0.5

<0.5 <0.5

<0.1 <0.1

<0.1 <0.1

1960 65.6

<0.667 <0.667

<0.02 <0.02

<0.667 <0.667

<0.003 <0.003

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065

<0.065 <0.065
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Group Parameter Units Analytical Method

Polychlorinated Biphenyls PCB-1260 (Aroclor 1260) ug/L EPA608

Semivolatile Organic Compounds (Acids) 2-4-6-Trichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dichlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dimethylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-4-Dinitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Chlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 2-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Chloro-3-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Acids) 4-Nitrophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Pentachlorophenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenol ug/L EPA625

Semivolatile Organic Compounds (Acids) Phenolics-Total Recoverable mg/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-4-Trichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Benzanthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-2-Diphenylhydrazine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-3-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 1-4-Dichlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-4-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-6-Dinitrotoluene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloroethyl vinyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 2-Chloronaphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 3-3-Dichlorobenzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-6-Dinitro-2-methylphenol ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Bromophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) 4-Chlorophenyl phenyl ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Acenaphthylene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzidine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(a)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(b)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo(k)flouranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Benzo[g-h-i]perylene ug/L EPA625

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event2

9/21/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event13

1/24/2011 

<0.065 <0.065

<3.33 <3.33

<0.33 <0.33

<0.67 <0.67

<1 <1

<0.67 <0.67

<1 <1

<1 <1

<1 <1

<0.67 <0.67

<0.33 <0.33

<0.03 <0.03

<0.33 <0.33

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<2.5 <2.5

<3.33 <3.33

<1.67 <1.67

<1 <1

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<0.67 <0.67

<1.67 <1.67

<0.67 <0.67

<3.33 <3.33

<0.67 <0.67

<1.67 <1.67
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Appendix B.2. 2010-2011 Dry Weather Concentrations.xls

Group Parameter Units Analytical Method

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethoxy) methane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroethyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Chloroisopropyl) ether ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Bis(2-Ethylhexl) phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Butyl benzyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Chrysene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dibenzo(a-h)anthracene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Diethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Dimethyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluoranthene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Fluorene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloro-cyclopentadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachlorobutadiene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Hexachloroethane ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Indeno(1-2-3-c-d)pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Isophorone ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-di-n-propyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-dimethyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) N-Nitroso-diphenyl amine ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Naphthalene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Nitrobenzene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Phenanthrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) Pyrene ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Butyl phthalate ug/L EPA625

Semivolatile Organic Compounds (Base/Neutral) di-n-Octyl phthalate ug/L EPA625

Values reported with a "< "are not detected at the method detection level, and reported as <MDL

Values reported with a "<" and a ">" were detected between the method detection limit and reporting limit, they are reported as >MDL& <RL

NS = Not Sampled

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event2

9/21/2010 

 Dominguez Channel 

@116th Street (LU 

S23)

TS24

2010-11Event13

1/24/2011 

<1.67 <1.67

<0.33 <0.33

<0.67 <0.67

<1.67 <1.67

<3.33 <3.33

<1.67 <1.67

<0.033 <0.033

<0.67 <0.67

<0.67 <0.67

<0.017 <0.017

<0.033 <0.033

<1.67 <1.67

<0.33 <0.33

<0.33 <0.33

<0.33 <0.33

<0.017 <0.017

<0.33 <0.33

<1.67 <1.67

<1.67 <1.67

<0.33 <0.33

<0.067 <0.067

<0.33 <0.33

<0.017 <0.017

<0.017 <0.017

<3.33 <3.33

<3.33 <3.33
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1.0 EXECUTIVE SUMMARY 
 
As part of the current National Pollution Discharge Elimination System (NPDES, 2001) permit 
and Special Studies, County of Los Angeles Public Works also conducted a Best Management 
Practices effectiveness study to evaluate how well structural and treatment control Best 
Management Practices (BMPs) affect the quality of storm water run off. The study included 
monitoring, collection of stormwater runoff samples, and evaluation of six BMPs during 2004-05 
storm season.  The data obtained from water samples were analyzed by utilizing statistical 
methods to determine the removal effectiveness of several pollutants of concern.      
 
The selected BMPs were evaluated for their removal effectiveness of trash, bacteria, TSS, oil and 
grease, nutrients, metals, and organics. Water samples from one BMP site were tested for 
toxicity by Brown (2005) as part of a collaborative effort to evaluate the removal effectiveness of 
toxicity. These BMPs included five catch basin inserts connected in series with a hydrodynamic 
separator downstream of these inserts in the City of South Pasadena, an enhanced manhole in 
one of County Public Works maintenance yards in the City of Los Angeles, a bioswale located in 
the City of Los Angeles inside a small public park, and a treatment train that consisted of a wet 
vault for oil and sediments separation followed by an infiltration trench inside a recycling metal 
recycling facility in the City of Los Angeles.   
 
Sampling at the catch basin inserts was conducted manually during the first 3 hours of a storm 
event. At the remaining sites a minimum of 15 storms was sampled. Water samples were 
collected from the inflow and the outflow of the device. For the hydrodynamic separator, 
autosamplers were used to collect flow-weighted composites throughout the storm event. The 
data obtained from the recycling metal yard was part of another study program to evaluate 
groundwater augmentation and reuse. Discrete samples of stormwater runoff were manually 
collected upstream and downstream of the wet vault during the first 2 hours of the storm.    
 
Catch basin inserts used in this study are made of fabrics and designed to remove coarse 
sediments, oil and grease, and debris. The field observations show that the inserts capture some 
debris and larger trash. The results from mean inflow and mean outflow have shown poor to low 
removal for many constituents tested. The statistical analyses indicated that there is no difference 
between median inflow and median outflow of bacteria, TSS, nutrients, metals, and pesticides. 
There was a net reduction of oil and grease in the effluent in two out of the three samples that 
detected. The catch basin inserts captured bulk and solid material that were carried along with 
surface water runoff from the adjacent streets. The removal capacity of trash and solid material 
decreased with increasing flow. The inserts were cleaned prior to sampling two storm events and 
the results did not show any apparent improvement in the removal effectiveness of inserts.   
 
A hydrodynamic separator at the City of South Pasadena that was installed down stream of the 
catch basin inserts was tested for its removal effectiveness of contaminants from stormwater 
runoff. The separator was designed to remove bulky materials and fine sediments depending on 
the screen sizes used. The findings of the statistical analyses on data have indicated that there is 
no difference between the medians of contaminant concentration in the inflow and the outflow 
for bacteria, TSS, nutrients, and metals.  
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An enhanced manhole currently in use at one of County Public Works maintenance yards was 
selected to investigate its removal effectiveness of contaminants. This BMP was designed to 
remove hydrocarbons and TSS from the runoff generated at this yard.  The results showed that 
the enhanced manhole removed relatively more metals as compared with the hydrodynamic 
separator in the City of South Pasadena. The statistical analyses indicated that there is no 
difference between the medians of contaminant concentration in the inflow and the outflow for 
bacteria, TSS, nutrients, and metals.   
 
Brown (2005) performed toxicity tests to determine fresh water species C. dubia (water flea) 
reproduction and survival and marine species Strongylocentrotus purpuratus (sea urchins) 
fertilization as they become exposed to stormwater runoff samples. A study initiated by the 
California Regional Water Quality Control Board, San Diego region (CRWQCB, 2002) showed 
that organophosphate pesticides such as diazinon caused the toxicity to the water fleas and 
toxicity to the sea urchins was caused by zinc, two constituents commonly found in the 
stormwater runoff.  The toxicity tests were conducted on stormwater samples collected from 5 
storms upstream and downstream of the hydrodynamic separator.  The results from sea urchins 
showed that the hydrodynamic separator did not reduce toxicity. None of the samples were toxic 
to C. dubia survival or reproduction. 
 
The BMP evaluation also compared the effluent concentration of selected dissolved metals and 
organophosphate pesticides with their chronic water quality criteria. Most of the influent and the 
effluent concentrations were above the chronic criteria. the net reduction in concentrations were 
small and also above the chronic criteria.  
     
The bioswale is a BMP that was built as part of a small neighborhood park. The data on this 
BMP is limited to three sampled storms. The comparison of contaminant concentrations bar 
graphs for inflow and outflow indicates that the bioswale appears to be effective in removing 
metals and TSS from stormwater. Samples from more storms should be collected and analyzed 
to better evaluate the removal effectiveness of this bioswale. 
 
The wet vault consists of a screen and baffle to remove sediments and oil from the runoff. The 
analyses for removal effectiveness of this BMP and the infiltration trench used in the metal 
recycling yard are based on a limited number of storms. For the wet vault, there was a net 
negative removal for COD, hardness, and nutrients. Nonparametric tests showed no difference 
between the median inflow and the outflow concentrations for the constituents tested.  
 
Brown (2005) also performed toxicity tests on stormwater runoff upstream and downstream of 
the wet vault to determine whether this BMP reduced toxicity of the stormwater. Toxicity from 
two of the storms sampled was too high to detect any differences between the inflow and the 
outflow. Samples from other storms tested did not show reduction in toxicity as a result of this 
BMP. 
 
The infiltration trench was used as part of an infiltration and water augmentation project to study 
the effect of infiltrating stormwater on groundwater recharge. Almost all the contaminants tested 
were not detected in the groundwater samples. Copper detected in the groundwater by a factor of 
150 times less than what was detected in the stormwater. Hardness in the groundwater was 
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relatively higher than in the stormwater, which may have been contributed by the underlying soil 
strata as a natural source for hardness.  
     
In this study, the effectiveness removal of BMPs was found to be variable depending on the size 
of the storm and inflow pollutant concentrations.  Generally, the BMPs tested showed higher 
removal rate at higher inflow concentrations except for bacteria and nutrients. The removal 
efficiencies calculated for the 10th and the 90th percentiles on the lognormal transformed data for 
the inflow and the outflow concentrations for metals, bacteria, and nutrients were negative or 
relatively low.  The statistical analyses showed an overlap of confidence intervals about the 
mean inflow and the mean outflow concentrations for all the constituents tested. The removal 
effectiveness of BMPs may also depend on the peak flow and the residence time to allow 
sufficient time to remove contaminant by processes such as settling or surface attachment. 
  
The maintenance issues observed in this study were related to sedimentation,  vegetative growth, 
and trash accumulation. The cost of maintenance may vary based on the location, land use, the 
BMP type, and the frequency of trash and sediment cleaning. For example, County Public Works 
has been maintaining the hydrodynamic separator, the catch basin inserts, and the enhanced 
manhole. The cleaning at these sites is twice a year before and after the storm season. In the trash 
study program, County Public Works has cleaned catch basin inserts and the hydrodynamic 
separator recently after each storm. There is not enough data to show that frequent cleaning 
increased the removal effectiveness of catch basin inserts and the hydrodynamic separator.  The 
maintenance at Bimini Slough Ecology Park is routine and consists of periodic trimming of the 
plants and vegetation and trash removal from the bioswale and the surrounding park. The 
maintenance at the recycling metal yard in downtown, Los Angeles involves routine yard 
cleaning and inspection of the wet vault and the infiltration gallery during storm season. 
Infiltration trench can become less effective or clogged if sediments accumulate and as a result 
the maintenance costs will increase.   
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2.0 INTRODUCTION 
 
Increase in pollutant loads and runoff due to urbanization can significantly impact receiving 
waters. Best Management Practices (BMPs) can be used to reduce the impact. However, a more 
thorough understanding of the characteristics of urban runoff is needed to select BMPs to meet 
long-term water-quality objectives. As shown in this study, BMPs cannot completely mitigate 
the impacts by the urbanization. Some have low removal effectiveness and others may only 
reduce load for certain pollutants only. There is also variability in the influent characteristics and 
sample collection. It is possible that a BMP reduces pollutant loading effectively, but that the 
treated levels may still be above regulatory limits. There are different approaches to analyzing 
data and evaluating removal effectiveness. Some statistical methods estimate mean and the 
median of the data and other methods test the significance of a hypothesis to determine whether 
the differences in the mean inflow and the mean outflow of contaminant concentrations are 
significant. In this study, the removal effectiveness was assessed by parametric and 
nonparametric statistical methods. Depending on the method used, the calculations can be very 
different.    
 
The current 2001 NPDES municipal stormwater permit requires the County of Los Angeles to 
conduct an evaluation of structural and treatment control BMPs.  The goal of this study was to 
investigate a minimum of five BMPs and to determine their effectiveness in removing various 
pollutants of concern in storm water. In 2004-05, County Public Works evaluated six different 
BMPs. The results of this study and conclusions are discussed in this report. 
 
Previous studies have evaluated effectiveness of various BMPs. A study by Caltrans (2004) was 
conducted to evaluate sand infiltration BMPs and found them to be very effective in reducing 
metals, nutrients, and TSS. Other municipalities and manufacturers of BMPs have also evaluated 
BMPs both structural and non-structural. County Public Works is currently testing catch basin 
inserts and hydrodynamic separators as part of LA County’s trash reduction and implementation 
plan for trash Total Maximum Daily Load (TMDL). County Public Works has also supported 
water augmentation study (LASGRWC, 2002 and 2004) to assess potential effects of infiltrating 
urban stormwater runoff on groundwater quality. The results of the study are presented here and 
have shown no evidence of groundwater degradation as a result of infiltration. The data from 
many other studies are also available in the International Stormwater BMP Database. According 
to Strecker (2004), the BMP database provides a useful tool to develop more accurate design 
requirements for stormwater BMPs as well as better targeted implementation plans for TMDLs. 
Additionally, the data from this study were used to compare removal effectiveness of the 
hydrodynamic separator and the Enhanced Manhole with the data from other BMPs in the same 
category within the database. 
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3.0 STUDY DESIGN 
 
The study design consisted of selecting six BMPs in various locations. The criteria used for a 
BMP selection included: single inflow and outflow, ability to retrofit the BMP for stormwater 
sampling and flow measurements, hydrology and historical rainfall data, and safety and proper 
access. All sites were built on private or public properties requiring permission to access entry, 
install samplers, and collect stormwater runoff samples. 
  
Samples were collected during a storm event at each site at the inlet and the outlet of the BMP to 
measure its removal effectiveness. The samples at most sites were flow-weighted composites and 
collected by auto samplers over the entire storm period. Samples at the catch basin inserts were 
manually collected every 20 minutes for the first three hours of each storm. Samples collected at 
the wet vault were also collected manually every 30 minutes for the first two hours of each 
storm.  
 
The stormwater runoff samples from four BMP sites were analyzed at the County of Los 
Angeles Agricultural Laboratory and samples from the metal yard were analyzed at an 
independent laboratory as part of another study program. The constituents tested for all sites at a 
minimum included: bacteria, suspended solids, metals, oil and grease, nutrients, and organics. 
Trash was not weighed and trash quantity was not studied at these sites. However, each BMP 
was observed for its ability to capture and retain trash and bulk solids and their migration pattern 
through the BMP. Southern California Coastal Water Research Project (Brown, 2005) completed 
an independent study by conducting toxicity testing at two of the sites to determine whether a 
reduction in toxicity is achieved using BMPs.  
 
 
3.1 Enhanced Manhole, Road Maintenance District 3 Yard, 

Westchester 
 
This BMP is located at one of County Public Works maintenance yards within the City of Los 
Angeles. It is designed to remove suspended solids and hydrocarbons from stormwater runoff 
(Figure 1.a). During a storm event, most of the runoff in the yard flows through concrete swales 
inside the yard to a 2-foot concrete ditch built along the southern boundary of the yard (Figures 
1(c) and 2). The runoff inside the ditch flows to the western boundary of the yard where a 6-inch 
berm diverts the flow into the BMP’s 1-foot diameter inlet pipe (Figures 1(d) and 3). As 
stormwater runoff flows into the inlet of the unit, pollutants such as oil and other liquids are 
trapped and sediments settle by gravity to the bottom of a chamber that is always full of water. 
This treated runoff flows into the concrete ditch downstream of the inlet pipe by another 1-foot 
diameter pipe where it is discharged into the storm drain system.  
  
The total capacity of the enhanced manhole is 3,715 gallons. This BMP is designed to treat up to 
1 CFS, or runoff from a 10-year storm. The hydraulic residence time is 8 minutes and increases 
with flows below the designed flow rate. This BMP is cleaned out twice a year before and after 
the storm season to remove debris and sediments deposited inside the manhole. 
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The maintenance yard is 4.1 acres (Figure 21, section 11). It consists of an auto repair shop, a 
weld shop, fueling station, car wash, concrete pad construction, material storage and solid waste 
disposal bins, street sweeping and loader trucks, and heavy equipment storage. The ground at 
this yard is paved and is considered to be 99% impervious. The yard also maintains and uses 
other BMPs such as absorbent socks to prevent sediments and spills from entering storm drain. 
The yard is also swept once a week. 
 
The sampling equipment at this site consisted of two Sigma 900 MAX refrigerated samplers 
(Figure 1(d)). Connected to each sampler was flexible tubing attached to a ring and secured at 
the pipe invert in order to properly collect samples from runoff (Figure 1(b)). Each sampler could 
collect up to 10 gallons of runoff. They were programmed to take samples by a flow-weighted 
method where a user-defined flow volume passes through the device and then the machine takes 
a sample of runoff with pre-selected volume. Given the capacity of sampling volume and the size 
of containers, flow volume was generally held constant for each storm. However, the storm 
season of 2004-05 was an unusually wet season, rated as the second highest in the history of 
record keeping. As a result of continuous rain for several days, the machines were also adjusted 
several times to collect samples for higher flow volumes passing through the system. Generally, 
the machines were programmed to sample runoff when every 100 to 500 cubic feet of runoff that 
passed through the inlet pipe. A pressure sensor at the outlet pipe measured water depth inside 
the pipe.  These depths were then converted into flow rate using the sampler’s internal program, 
which is based on Manning’s equation for flow of water through a pipe.  
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(a)       (b) 
 

                
(c)       (d) 
 
Figure 1. (a) Enhanced manhole showing flow direction and collection of sediments at the 
bottom. (b) Typical intake tubing and flexible ring for sample collection (c) samplers, concrete 
swale and ditch, and absorbent socks, (d) refrigerated samplers and glass containers.  
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Figure 2. Road Maintenance Yard - showing sampling location, drainage map, and the yard 
facilities. 
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Figure 3. Showing the enhanced manhole in the center, monitoring stations, and sampling 
locations. 
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3.2 Catch Basin Inserts and Hydrodynamic Separator, South 
Pasadena 

 
Two BMP types installed within the City of South Pasadena were selected to study their removal 
effectiveness of various pollutants (Figure 4). This location has a drainage area of 11.2 acres and 
is equally divided among residential, manufacturing, and recreational (Figure 22, section 11).  
The runoff from this area drains into five catch basins. The inserts installed inside catch basins 
are in direct path of flow and can trap bulky material such as trash, leafs, and settling solids.  
During heavier runoffs, the inserts become submerged with water causing floatable and finer 
debris to flow over the inserts reducing removal effectiveness of this BMP.  Some portion of 
other lighter or bulky materials such as dust and tree leaves may bypass these insert by frequent 
wind action.  
 
The runoff from catch basins enter a single storm drain where they mix together and flow 
downstream to the inlet of an offline hydrodynamic separator it is further treated. The effluent 
from the hydrodynamic returns to the storm drain and discharges into Arroyo Seco Channel 
along side freeway 110 where it ultimately discharges into Los Angeles River. 

 
Figure 4.  Location map for two BMPs: catch basin inserts and a hydrodynamic separator. Also 
shown in the map are monitoring locations and underground storm drains.  
 

1 2

3 

4
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County Public Works began retrofitting this site for monitoring the hydrodynamic separator in 
2004-05 after permission from neighborhood residences and the City of South Pasadena were 
obtained. Two sampler housings were built on concrete pads in the parkway. Conduits for intake 
tubes to sample runoff inside the underground storm drains were also installed. Prior to the work 
done on preparing the site, the catch basins were retrofitted with inserts as part of a trash study 
program. The catch basins were retrofitted with filter fabrics held in place by metal frames. The 
frames are bolted on the surface of the concrete wall inside the curb inlet (Figure 5). The filters 
are made of a non-woven polypropylene cloth designed to capture coarse sediments, oil, grease, 
litter, and debris from stormwater runoff. These filters have a relatively small volume compared 
to the volume of the catch basin sump, and may require frequent sediment removal. County 
Public Works has been cleaning the inserts as part of the trash study program and 
implementation plan for trash TMDL, more frequently after each storm during the later part of 
the 2004-05 storm season. 
 
 

  
(a)       (b) 
 
Figure 5.  (a) Curb inlet and catch basin insert located at the corner of El Centro and Orange 
Grove in City of South Pasadena. (b) Filter fabric and the frame assembly installed inside the 
curb inlet. 
 
The hydrodynamic separator at this location was installed in 2002-03 and has been in operation 
since then. This offline unit is non-mechanical unit and gravity driven without external power 
source. It is designed to use the energy of water to concentrate, screen and trap storm water 
pollutants using a separation screen (Figure 6). The pretreated stormwater runoff downstream of 
the catch basins is diverted into this offline unit to further treat and remove pollutants. The 
device has a design flow rate of 6 CFS sufficient to treat the runoff from a 1-2 year storm. The 
unit has a maximum storage capacity of 1,111 gallons. Hydraulic residence time for this device 
is 24 seconds and increases for flows below the design flow rate. This device is designed to 
remove suspended and fine solids with finer screen openings. The removal efficiency is a 
function of particle size related to screen opening.  For example, removal efficiency of solid 
particles is as high as 100% for particle sizes greater than the screen with openings 2,400 µm and 
reduces for smaller particle sizes. In this offline unit, a standard screen with 4,700 µm opening 
was installed to capture solids larger than the standard screen opening. The device is cleaned out 
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by decanting the existing water inside the unit, vacuuming the sediments from the bottom of the 
sump, and removing the trash from the decanted water. The trash is also weighed as part of the 
trash study program and categorized as man made or natural to quantify the amount of trash 
generated.  The cleaning is typically done twice a year and more frequently after each storm as 
part of the trash study program. 
 

 
Figure 6. A hydrodynamic separator showing general description of the unit and elevation view. 
 
The catch basins are located upstream of the hydrodynamic separator (Figure 4). Sampling at this 
location was conducted in three stages. First, at the beginning of each storm, manually discrete 
samples were collected from the gutters at the locations 1-4 and were mixed to represent the 
bacteria population sample upstream of the catch basins. At the downstream, a sample was 
collected with the aid of an autosampler from the runoff mixture inside the storm drain 
representing bacteria population downstream of the catch basins. This sample also represented 
bacteria population in the runoff upstream of the hydrodynamic separator. A sample of runoff 
was also collected down stream of the separator. The samples were delivered to the lab within 
the 6 hours, the maximum holding time for bacteria. Second, discrete samples were manually 
collected in 20-minute intervals at the locations 1-4 and were mixed to represent event mean 
concentrations (EMCs) for the first 3 hours of the storm upstream of catch basins. Discrete 
samples were also collected downstream of catch basins with the aid of an autosampler and 
mixed to represent EMCs for catch basins treated runoff. These manually composited discrete 
samples were also taken to the lab for analysis of metals, nutrients, TSS, oil and grease, and 
pesticides. Third, the autosamplers upstream and downstream of the hydrodynamic device 

DEVICE INLET 
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continued to collect flow-weighted discrete samples for the duration of storm. The samples from 
this stage represented EMCs for contaminants upstream and downstream of the hydrodynamic 
separator for the duration of storm. 
 
The data from the 3-hour grab composite were used to determine the removal effectiveness of 
catch basin inserts while data from the flow-weighted composites were used to determine the 
removal effectiveness of the hydrodynamic separator. 
 
  

   
(a)       (b) 
 

  
(c)       (d)  
 
Figure 7.  (a) Cover of hydrodynamic separator in the foreground and housing containing 
autosampler. (b) Autosampler, battery, and containers. (c) Storm drain invert upstream of the 
hydrodynamic separator, flexible intake tubing and ring attachment for sample collection. (d) 
Inside the main chamber of a typical hydrodynamic separator showing trapped debris and trash.  
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3.3 Bioswale, Koreatown, City of Los Angeles 
 
Another BMP selected was a bioswale recently built together with a small neighborhood park in 
a vacated street in the City of Los Angeles. The park is managed by a nonprofit organization. 
The watershed drainage area for this bioswale is approximately 6.5 acres (Figure 23, section 11). 
Runoff from mainly urban activities and adjacent strip mall flows into a culvert on the southeast 
corner of Bimini Place and 2nd street. The stormwater runoff from this culvert is directed into the 
bioswale inlet on the west side of the park (Figure 8). The swale is approximately 200 feet long. 
It was designed with a capacity to handle the runoff from a 50-year storm. The swale is 4 feet 
wide by 2 feet deep. The channel bottom is paved with porous cinder blocks 4 inches deep inside 
the topsoil. Each block is a placeholder for an individual brush plant to grow inside the bioswale 
channel (Figure 9). Additionally, large boulders were placed along the length of the swale to 
support the channel edges, to provide erosion control, and a natural appearance. 
 

 
Figure 8. Bimini Slough Ecology Park – Before (left): city street in Koreatown with underground 
storm drain. After (right) storm drain brought to the surface and integrated into a neighborhood 
park.  
 

Inflow sampling 
location Outflow sampling 

location 
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(a) (b)  
 
Figure 9. (a) Bioswale as it was originally built. (b) One year later - Bioswale showing plant 
growth inside the channel. 
 
The bioswale was retrofitted with flow measuring devices to measure flow and to sample near 
the inlet and the outlet (Figure 8). A 1-foot high H-flume was installed at each location (Figure 
10). This flume size was chosen to measure runoff flows maximum of 862 gallons per minute 
(gpm) or up to a 2-year storm to provide good resolution at low flows and runoff that vary over a 
wide range.  
 

            
   
(a)       (b) 
 
Figure 10. (a) Installed are: An H-flume, stilling well, conduits for pressure sensor, and intake 
tubing for sampling at the inlet of bioswale. (b) H-flume installed at the outlet of bioswale.  
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3.4 Wet Vault and Infiltration Trench, Downtown Los Angeles 
 
These BMPs are part of a study program funded in part by County Public Works (LASGRWC, 
2002, 2004) to investigate potential effects of stormwater infiltration on groundwater supply 
using infiltration BMPs. These BMPs were installed at a privately owned metal recycling yard to 
monitor stormwater runoff. The yard is 0.85 acre and located in the City of Los Angeles 
downtown area. The runoff from the yard drains to a pretreatment BMP (Figure 11). This BMP 
is designed to attenuate peak stormwater flow to promote settlement of suspended sediments, 
capture floating trash or debris, and to prevent release of floatable oil and grease with baffles. 
The runoff from the wet vault enters an underground pipe that flows downstream into an 
infiltration trench BMP (Figure 12). 
 
Storms predicted to be of sufficient size and duration to generate runoff were sampled at this site. 
Grab samples were collected every half hour for the first 2 hours of storm upstream and 
downstream of the wet vault (Figure 12, M-SW-01 and M-SW-02). M-SW-01 is on the surface 
of pavement inside the chain link area upstream of the wet vault. M-SW-02 is an access port to 
the effluent from the wet vault where the effluent is gravity fed to an 8-inch diameter pipe below 
the ground.  
 
The effluent from the wet vault flows downstream inside the 8-inch diameter pipe a distance of 
95 feet before it reaches an infiltration gallery of two 48-inch perforated pipes where more 
monitoring stations are set up to monitor groundwater and subsurface soil-water zone (Figure 
12). Stormwater samples were also collected from lysimeters and a groundwater monitoring well 
installed along the infiltration trench to determine how well the infiltration worked in removing 
pollutants from stormwater as it percolated inside the soil matrix.  
 

 
 

Figure 11.  Metal recycling facility - showing wet vault inside the sump. 
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Figure 12. Metal recycling yard showing sampling locations, wet vault, and infiltration trench BMP.

Infiltration Gallery 

Wet Vault
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4.0 RAINFALL DATA 
 
2004-05 was an unusually wet season with rain that sometimes lasted a week. The rainfall data 
from local area gauges were used to obtain rainfall data and rainfall intensities. Generally, most 
storms had recorded a 2-year frequency by the rain gauges in the vicinity of the site locations 
(Table 1). In particular, the highest rainfall intensity recorded was at LA City College rain gauge 
station and was a 100-year storm. The bar graphs of rainfall data for all storms are presented in 
section 12 (Figures 24-26).  
 
Table 1.  Location of   rain gauges used and highest rainfall intensities recorded for this study 
during 2004-05 storm season. 

BMPs Rain Gauge Location Station 
No. 

Highest rain fall intensity 
(year, date) 

Catch basin insert, 
hydrodynamic separator 

Fremont-headquarters 1277 25, 1/7/05 

Bioswale LA City College 355B 100, 12/27/04 
Enhanced manhole Ballona Creek AL370 25, 1/7/05 
Wet vault LA City College 355B 25, 1/7/05 
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5.0 SAMPLING METHODS 
 
The Technology Acceptance Reciprocity Partnership protocol (TARP, 2003) developed 
guidelines to perform an independent validation of data supporting specific technology 
performance claims. An example of performance claim could be: 
 
“The Model X system can capture and treat the first half-inch, 24-hour storm for a 10-acre 
runoff area. Under these conditions, a total suspended solid (TSS) removal rate of 85% +/- 5% 
(at 95% confidence level) can be achieved with inflow TSS concentrations greater than 100 
mg/l.”  
 
The protocol provides a uniform method for demonstrating stormwater technologies and 
developing test assurance (QA) plans for certification or verification of performance claims. One 
of the key advantages to using this protocol is to demonstrate effectiveness. As a result of 
establishing this protocol, a nationwide stormwater BMP database on the performance 
capabilities of structural and non-structural BMPs has been developed by the American Society 
of Civil Engineers (ASCE) and the U.S. Environmental Protection Agency (EPA). The database 
includes BMP removal effectiveness for specific contaminants as well as site-specific data, area 
hydrologic data, and BMP specifications for locations throughout the U.S.  In this study, the 
following criteria were used based on the guidelines developed by TARP to collect field data and 
to investigate removal effectiveness of selected BMPs: 
 

• Collected samples from storms of at least 0.1 inch of total rainfall. 
• Collected flow-weighted composite samples where it was possible.  
• Collected a minimum of 10 water quality samples per storm event using autosamplers. At 

the catch basins, collected 9 samples per event for a total of three hours.   
• Used an inter-event period of 24 hours. Acceptable range: 6 to 72 hours.  
• Sampled a minimum of 15 storms in 2004-05. Acceptable range: 15 to 20 storms. The 

bioswale was sampled during three consecutive storms once it was retrofitted for 
sampling and permission obtained from property owners. The metal yard recycling 
facility has been sampled 5 times as part of another study program and sampling is 
ongoing.  

• Performed sample data quality assurance and control. 
• Selected a number of parameters and pollutants to test. These included: total suspended 

solids, nutrients, bacteria, metals, chemical oxygen demand (COD), oil and grease, and 
pesticides  (Table 2). 

• Calculated BMPs effectiveness choosing from the recommended methods: Efficiency 
ratio, summation of loads, regression of loads, mean concentration, and efficiency of 
individual storms.  

• Performed statistical tests to ensure that the data are reliable, significant, and within 
confidence limits. If the data set was not normally distributed, it was evaluated using 
nonparametric analysis. 
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Table 2. List of constituents tested, reporting limits, and analytical methods used. 

 
Constituent Reporting Limit Unit Analytical Method

Oil and Grease 1.00 mg/L EPA 413.1
Bacteria
Total Coliform 20.00 mpn/100mL SM 9230B
Fecal Coliform 20.00 mpn/100mL SM 9230B
Enterococcus 20.00 mpn/100mL SM 9230B
Streptococcus 20.00 mpn/100mL SM 9230B

COD 10.00 mg/L EPA 410.4
TSS 2.00 mg/L EPA 160.2
Total Phosphorus 0.05 mg/L EPA 365.3
Dissolved Phosphorus 0.05 mg/L EPA 365.3
Ammonia-N 0.10 mg/L EPA 350.3
Nitrate-N 0.50 mg/L SM 4110B
Nitrite-N 0.03 mg/L SM 4110B
Kjeldahl-N 0.10 mg/L EPA 351.4
Metals (Total and dissolved)
Aluminum 100.00 ug/L EPA 200.8
Antimony 0.50 ug/L EPA 200.8
Arsenic 1.00 ug/L EPA 200.8
Barium 10.00 ug/L EPA 200.8
Beryllium 0.50 ug/L EPA 200.8
Cadmium 0.25 ug/L EPA 200.8
Chromium 0.50 ug/L EPA 200.8
Chromium 6 0.50 ug/L EPA 200.8
Copper 0.50 ug/L EPA 200.8
Iron 100.00 ug/L EPA 236.1
Lead 0.50 ug/L EPA 200.8
Manganese 30.00 ug/L EPA 200.8
Mercury 0.20 ug/L EPA 245.1
Nickel 1.00 ug/L EPA 200.8
Selenium 1.00 ug/L EPA 200.8
Silver 0.25 ug/L EPA 200.8
Thallium 1.00 ug/L EPA 200.8
Zinc 1.00 ug/L EPA 200.8
Organophosphate Pesticides .01 - 2.0 ug/L EPA 507  
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6.0 DATA ANALYSES 
 
It has been shown that stormwater runoff EMCs for many constituents fit well by a lognormal 
distribution (NURP, 1983). A most commonly method used to transform data to lognormal 
distribution is when the natural log of the raw data is computed and the results are then plotted 
on a normal probability plot. An effect of the transformation is to reduce skewness at the tail end. 
Furthermore, by transforming the data, assumptions such as normality that are not satisfied in the 
original data can be satisfied by the transformed data.  
 
In the data analyses, methods described in task 3.1 (URS, 1999) and task 3.4 (GeoSyntec, 2000) 
were used to calculate efficiency of each BMP for constituents of interest. Among several 
methods to evaluate pollutant removal effectiveness, Lognormal Statistical Efficiency method 
(LSE) was used to describe the statistical distribution of water quality upstream and downstream 
of BMPs.  
 
Using the LSE method, the log EMC can be calculated for each EMC. The normalization is as 
follows: 
 

Mean of the Log EMCs= 
( )

1

m

m

e j
j

Log EMC
=
∑

 

 
Where, m is the number of events measured.  Computing the mean and standard deviation of log 
transforms of the sample EMCs  and then converting them into arithmetic estimate often obtains 
a better estimate of the mean of the population due to the more typical distributional 
characteristics of water quality data. The conversion from lognormal to arithmetic mean are 
given in the Table 3 below: 
 
Table 3. Transformation between logarithmic transformed population statistics and estimates of 
arithmetic population statistics (URS, 1999). 
 

T=EXP(U) S=M*CV 
M=EXP(U+0.5*W2) W=SQRT (LN (1+CV2)) 
M=T*SQRT (1+CV2) U=LN (M/EXP (0.5*W)) 
CV=SQRT (EXP (W2)-1) U=LN (M/SQRT (1+CV2)) 

 
Where mean and standard deviation for logarithmic statistics are U and W and the mean, 
standard deviation, coefficient of variation and median for arithmetic statistics are M, S, CV, and 
T respectively. Both methods provide an estimate of the population mean, but the approach 
utilizing the log-transformed data tends to provide a better estimator when contaminant and 
constituent levels have a lognormal distribution (NURP, 1983). As the sample size increases, the 
two values converge. 
 
In this study, several statistical tests were performed based on the outcome of each test and 
selection of appropriate responses as illustrated in Figure 13. Distribution plots of raw data for 
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many parameters were skewed requiring lognormal transformation of the raw data. A normal 
probability plot was generated and Anderson-Darling test statistic was performed to examine 
whether or not transformed data followed an approximately normal distribution. For the 
normality test, the hypotheses were, H0: data follow a normal distribution  vs.  Ha: data do not 
follow a normal distribution. If the P-Value obtained from the test was less than a significance 
level of 0.05, then the data did not follow a normal distribution or that the lognormal 
transformation did not have an effect in transforming the data into a normal distribution. In this 
study, most of the P-Values obtained were greater than 0.05 suggesting that the hypothesis that 
the distribution is normal could not be rejected. A few tests that rejected the null hypothesis 
suggested the log transformation did not have an effect in normalizing the data and were retested 
by removing extreme values. The results suggested that the null hypothesis could not be rejected 
after removing the extreme values, consistent with the majority of data that were originally tested 
for normality. Thus the extreme values played an important part in reducing the ability to 
normalize with lognormal transformation of the raw data. However, accepting a distribution as a 
normal distribution when in fact it is not a normal distribution causes type II error to occur. 
There are methods to calculate the probability of type II occurrence; however, the calculation 
would be based on a normal distribution and a hypothesis test other than testing for normality.  
 
Assuming that the distribution of a data set was normal (possibility of type II error), one-way 
ANOVA was used to test whether the mean inflow is equal to mean outflow of the BMP device 
for various constituents. The effect of the BMP will be considered significant if the probability 
(P-Value) that the resulting F-ratio from the ANOVA test could have been generated by chance 
is less than a chosen significance level. In this study, a significance level of 0.05 was used in all 
the tests.  As an alternative to ANOVA test, the results were then compared with two non-
parametric methods such as Mann-Whitney and Kruskal-Wallis tests that are used for any 
distribution with the hypothesis that the median inflow is equal to median outflow (see results 
section).   
 
ANOVA test assumes that the data come from a normal distribution. A nonparametric test 
implies that there is no assumption of a specific distribution for the population that the data 
comes from. An advantage of a parametric test is that if the assumptions hold, the power, or the 
probability of rejecting H0 when it is false, is higher than the power of a corresponding 
nonparametric test with equal sample sizes. An advantage of nonparametric tests is that the test 
results are more robust against violation of the assumptions. Therefore, if assumptions are 
violated for a test based upon a parametric model, the conclusions based on parametric test p-
values may be more misleading than conclusions based upon nonparametric test p-values.  
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Figure 13. process diagram for selecting statistical tests. 

Perform nonparametric testsPerform parametric tests

Is the distribution of raw data normal?

Perform natural Log 
transformation of data 

Does transformed data have normal distribution? 
Test: Anderson-Darling 

(H0: normal vs. Ha: not normal)

No
Yes

Accept null - H0 
(Possible type II error) 

Reject null - H0 
(Distribution not normal) 

Tests: Mann-Whitney, Kruskal-Wallis 
H0: median inflow = median outflow 
Ha: median inflow ≠ median outflow 

(Assumption: data from any distribution) 

Test: ANOVA one-way 
H0: mean inflow = mean outflow 
Ha: mean inflow ≠ mean outflow 

(Assumption: data from normal distribution) 
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In addition to statistical analyses of data and hypothesis testing, graphical methods were used to 
provide additional insight to determine whether the differences in the inflow and the outflow 
water quality measures were statistically significant (GeoSyntec, 2000). The plots were 
generated for each constituent based on the results obtained from the statistical analyses. These 
plots included in the analyses were: linear influent/effluent plots, box and whisker plots, and 
normal probability plots.  Examples of these plots and their interpretation are described below.  
 
6.1 Interpretation of Linear Influent/Effluent Plots 
 
Similar to Figure 14, plots were prepared based on data collected for each storm. Water quality 
sample concentration for each storm was plotted on a linear scale with influent and effluent 
being identified using different symbols (Figure 14). In this study, the graphs were generated to 
provide the number of samples collected during 2004-05 storm season, which events had paired 
samples, and the relative difference between influent and effluent concentrations. Data from all 
samples were shown in chronological order similar to Figure 14. 
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Figure 14. Example of a linear influent and effluent plot used to show relative differences 
between influent and effluent concentrations. 
 
6.2 Interpretation of Probability Plots 
 
These plots were used to provide the following information: 
 

• How well the data or the lognormal transformed data, at each station were represented by 
the normal distribution. 

• Mean and standard deviation of the normal distribution and the value of any specific 
quantile. Slope of the normal approximation indicated the magnitude of the standard 
deviation (straight line), the x-intercept showed the log mean concentration. 

• Relationship between two distributions across the range of quantiles. 
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• Presence of any significant outliers. 
• Width of 95% confidence interval of the normal approximation. 

 
Two examples of probability plots are shown below to explain the range of behaviors that were 
encountered during the analyses of water quality data. The first example (Figure 15) 
demonstrates the behavior of two transformed data sets (one from the inflow and one from the 
outflow of a BMP) that have very similar standard deviations (parallel lines in the normal 
probability plot) and a uniform difference (in the log-scale) across the range of quantiles. This 
indicates that there is a difference not only in the log mean EMC, but a difference across any 
given quantile. However, these differences were statistically insignificant. 
 

 
Figure 15. Example of a normal probability plot for a BMP showing similar standard deviations 
and consistent positive difference in the log transformed values across the range of quantiles. 
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Figure 16. Example of a normal probability plot for a BMP showing higher standard deviation at 
the outflow than at the inflow and a positive difference between the inflow and outflow at high 
quantiles and negative difference between the inflow and outflow at low quantiles. 
 
6.3 Interpretation of Box and Whisker Plots 
 
Box and whisker plots used in this study graphically show the central location and 
scatter/dispersion of the sampled data (Figure 17). The plots also provide information about the 
distribution of inflow and outflow concentrations, confidence intervals, extreme values, and 
positive or negative efficiencies. The box and whisker plots used in this report have the 
following structure: 
 

• The center of the blue diamond shows the mean and the height shows the confidence 
interval. 

• The blue lines above and below the diamond show percentile range. 
• The notched box shows the median, lower and upper quartiles, and confidence interval 

around the median. 
• The dotted line connects the nearest observations within 1.5 inter-quartile ranges (IQRs) 

of the lower and upper quartiles. 
• Possible outliers: red crosses (+) are near outliers (between 1.5 and 3.0 IQRs away) and 

circles (o) are far outliers (over 3.0 IQRs away). 
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Figure 17. Annotation of box and whisker plots. 

 
The median value gives an estimate of the central location of the distribution that is less sensitive 
than mean to a single or small number of high or low observations (Figure 17). In addition, the 
median is a distribution-free statistic and therefore often gives a better estimate of the central 
location of the distribution when the data depart significantly from the normality. Therefore, the 
box and whisker plots provide an additional tool, (i.e., in addition to comparison of the log mean) 
which is helpful for assessing differences in influent and effluent quality particularly where 
normality may be a poor assumption. 
 
The extent to which the confidence intervals for the distributions of event concentrations at the 
inflow and outflow overlap give a good indication if the median can be considered statistically 
different (i.e., reject the null hypothesis that the inflow median and outflow medians are the 
same). In most cases, the parametric analyses of variance (ANOVA) and the non-parametric 
Kruskal-Wallis test supported the results of box plot. In this study, three primary behaviors were 
observed when comparing distributions of inflow and outflow event median concentrations using 
box and whisker plots: 
 

• Positive or negative differences where the confidence intervals do not overlap  
(Figure 18). 

• Positive or negative differences where the confidence intervals marginally overlap 
(Figure 19(a)). 

• Differences where the confidence intervals appreciably overlap (Figure 19(b)). 
• In some cases, the 95% confidence limit is either in excess of the third quartile or less 

than the first quartile or both. These cases correspond to a distribution of values that is 
strongly skewed and/or has a low number of samples (Figures 18-19). 
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Figure 18. Example of statistically significant negative removal efficiency was observed in TSS 
for catch basin inserts. Confidence interval about the mean inflow did not overlap with 
confidence interval about the mean outflow in the box plots.  
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Figure 19. (a) Example of positive removal efficiency where marginal overlap of the confidence 
intervals about the mean was observed in dissolved copper for wet vault. (b) Example of 
statistically ambiguous difference in median event concentration i.e., confidence interval for 
inflow overlapping with confidence interval in the outflow box plots.  
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6.4 Calculation of Removal Efficiencies 
 
The overall efficiency is summarized by reporting: the P-Value, the percent difference between 
the arithmetic estimate of the mean log transformed EMCs in the inflow and the outflow along 
with the confidence limit of the means. A P-Value greater than 0.05 implies that there is no 
difference in the mean of log transformed concentrations in the inflow and outflow. The percent 
difference with arithmetic estimate of mean indicates percent removal. When these differences 
are negative, the net removal effectiveness is negative.  
 
Water quality data did not generally follow a straight line on normal probability plot, but did at 
least from about the 10th to the 90th percentile on lognormal probability plots where extreme 
values are not present in the data. The percent difference in removal for specific percentiles (10th 
and 90th) was also reported in this study similar to percent difference in arithmetic estimate of the 
mean. Some of these estimates based on the normal probability plots turned out negative at both 
percentiles.  For example, percent difference for TSS in the catch basin inserts was negative both 
at the 10th and the 90th percentiles implying that catch basin inserts may not be suited for 
reducing TSS in stormwater. Conversely, a greater positive difference at the 90th percentile as 
compared with a positive or negative difference at the 10th percentile may suggest that the BMP 
is more effective in reducing a given contaminant entering the BMP at a relatively higher 
concentration.  
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7.0 Results 
 
The results presented here are based on the analyses of the following constituents of concern: 
 
Bacteria: Total coliform, fecal coliform, enterococcus, streptococcus 
Metals: Total and dissolved: copper, lead, and zinc 
Others: COD, nutrients, TSS, hardness, pesticides, oil and grease 
  
7.1 Bioswale (Koreatown, City of Los Angeles) 
 
There was not enough data to perform statistical analyses of removal effectiveness of the 
bioswale; the results presented here are based on the data collected from three storms. 
Preliminary results indicate that the bioswale appears to be effective in removing metals, TSS, 
COD, oil and grease, Kjeldahl, and nitrite from the stormwater (Figures section 13). Additional 
tests and collection of stormwater samples are recommended to investigate the removal 
effectiveness of bioswale. 
 
7.2 Wet Vault and Infiltration Trench  

(Downtown, City of Los Angeles) 
 
A limited number of statistical analyses were performed on the data from these BMPs. The 
median of lognormal transformed concentrations for effluent was higher than median influent 
concentrations for COD, hardness, nitrate, nitrite, Kjeldahl, and ammonia. The confidence 
interval about the median for outflow overlapped the confidence interval about the median for 
inflow. Therefore, the observed differences in the median were not statistically significant at the 
95% confidence level. Additionally, the nonparametric tests showed that there was no difference 
between the median of inflow and outflow. Figures 31-33 in section 14 are bar graphs showing 
the relative differences in the inflow and outflow for several parameters analyzed. 
 
The infiltration trench was monitored at 4 locations at 31 and 57 feet below the ground with 
lysimeters to obtain samples of soil moisture from percolation of stormwater runoff. There was 
also a groundwater well with groundwater at 225 feet below the ground surface. The data from 
groundwater did not show increase in any of the constituents tested. Almost all of the 
constituents were not detected in the samples from the groundwater. Groundwater appeared to 
have higher hardness content (593 mg/l) than the stormwater (400-472 mg/l). This could be due 
to underlying soils and higher hardness content.  Total copper was at concentrations of a factor 
150 times less than in the stormwater. Because of the low groundwater at this site, it is not clear 
whether the groundwater will become affected by pollution carried in the stormwater. Additional 
and long-term sampling will be necessary to study stormwater infiltration at this site.   
 
Brown (2005) performed toxicity tests on stormwater runoff at this site. Samples from the inflow 
and the outflow of the wet vault device were tested on sea urchin fertilization. Toxicity of 
samples from two storm events was too high to detect any differences between the inflow and 
outflow toxicity. Samples from other storm events could not show reduction in toxicity as a 
result of this pretreatment. The toxicity results from C. dubia survival or reproduction were also 
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inconsistent among the sampling events. Some samples showed higher toxicity in the outflow 
samples than the inflow.  
 
As a pretreatment BMP, the wet vault at this site blocks debris and bulky materials from the 
inflow. For fine solids, the preliminary results showed some removal of TSS from the inflow. 
 
7.3 Enhanced Manhole (Westchester, City of Los Angeles)  
 
The box plots showed that the lognormal transformed EMCs in the outflow is generally less than 
EMCs in the inflow for most constituents except for nitrite and ammonia (section 15, Figures). 
These differences were comparable to the differences obtained from the 90th percentile method. 
The 90th percentile removal differences for the contaminants tested were: metals 14 to 52% 
(dissolved) and 31 to 52% (total), COD 42%, hardness 18%, Kjeldahl 56%, ammonia 22%, 
nitrite –64%, nitrate 22%, TSS 26%.  The ANOVA tests showed that confidence interval about 
the mean for the outflow overlapped the confidence interval about the mean for the inflow. 
Therefore the observed differences in the means were not statistically significant at the 95% 
confidence level. Additionally, the nonparametric tests showed that there was no difference 
between the median of the inflow and the outflow for the constituents of concern. 
 
7.4 Catch Basin Inserts (South Pasadena) 
 
The box plots showed that the lognormal transformed EMCs in the outflow was lower for the 
effluent than EMCs in the inflow for: hardness, nitrate, metals, and was higher for: COD, 
Kjeldahl, ammonia, nitrite, and TSS (section 16, Figures). The positive differences were 
comparable to the differences obtained from the 90th percentile method. The 90th percentile 
removal differences for the contaminants tested were: metals 2 to 35% (dissolved) and –0.4 to 
52% (total) lowest removal were for lead, COD –13%, hardness 53%, nitrate 8%, nitrite –10%, 
Kjeldahl –83%, ammonia –35%, and TSS –93%.  The ANOVA tests showed that confidence 
interval about the mean for the outflow overlapped the confidence interval about the mean for 
the inflow. Therefore the observed differences in the means were not statistically significant at 
the 95% confidence level. Additionally, the nonparametric tests showed that there was no 
difference between the median of the inflow and the outflow for the constituents of concern. 
 
Catch basin inserts generally exhibited poor to low trash removal capture. During episodes of 
high runoff flows, the floatable debris appeared to pass over the filter because of high water level 
inside the inserts.   
 
7.5 Hydrodynamic Separator (South Pasadena) 
 
The box plots showed that the lognormal transformed EMCs in the outflow is generally less than 
EMCs in the inflow for most constituents except for total lead (section 17, Figures). These 
differences were comparable to the differences obtained from the 90th percentile method. The 
90th percentile removal differences for the contaminants tested were: metals 13 to 27% 
(dissolved) and -3 to 11% (total), COD 18%, hardness 22%, Kjeldahl 6%, ammonia 29%, nitrite 
2%, nitrate 36%, TSS 46%.  The ANOVA tests showed that confidence interval about the mean 
for outflow overlapped the confidence interval about the mean for the inflow. Therefore the 
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observed differences in the mean were not statistically significant at the 95% confidence level. 
Additionally, the nonparametric tests showed that there was no difference between the median of 
inflow and outflow for the constituents of concern. 
 
Brown (2005) performed toxicity tests on stormwater runoff at this site. Samples from the inflow 
and the outflow of the hydrodynamic separator from 5 storm events were shown to be highly 
toxic to sea urchin fertilization; the device did not reduce the toxicity. None of the samples were 
toxic to C. dubia survival or reproduction.  
 
This BMP is designed to capture trash, bulky materials, and sediments as low as 4,700 microns 
in size. The device is an offline unit designed for runoff flow rates as high as 6 CFS. Any runoff 
flows in access of 6 CFS will bypass the device thus reducing the overall removal effectiveness 
of trash. In this study, one storm may have exceeded 6 CFS level at one point as the flow data 
indicated.  
 
7.6 Comparison to Freshwater Chronic Criteria 
   
The effluent mean concentrations for dissolved metals and organophosphate pesticides were also 
compared with water quality criteria shown in Table 4.  These water quality criteria were 
obtained from various sources. 
 

Table 4. Freshwater criteria 

Constituents Freshwater Chronic Criteria (μ g/l) 
Organophosphate 

Pesticides 
 

Chlorpyrifos1 0.041 

Diazinon2 0.05 

Dissolved Metals  
Copper3 [ ]702.1)ln(8545.0exp96.0 −hardness  
Lead3 [ ] [ ]705.4)ln(273.1exp)ln(145712.046203.1 −− hardnesshardness  
Zinc3 [ ]884.0)ln(8473.0exp96.0 +hardness  

1 – National Water Quality Criteria (EPA, 2002), 2- Cal Fish and Game (Spieman), 3- Cal 
Toxics Rule (EPA, 2000). For hardness greater than 400 mg/l, use hardness = 400 mg/l in the 
formula to calculate the chronic criterion.  
 
7.6.1 Bimini Slough Ecology Park 
 
The results for three storm are shown in Figure 20. The mean effluent concentrations for selected 
dissolved metals were not reduced below the chronic criteria. 
 
Organophosphate pesticides were not detected in the inflow or the outflow of the bioswale. 
Therefore, no comparison could be made to the chronic criteria. 
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7.6.2 Wet Vault and Infiltration Trench 
 
These BMPs were in series. The results for five storm are shown in Figure 21. The mean influent 
concentration  for selected dissolved metals were not reduced below the chronic criteria in the 
wet vault. For two storms (12/28/04 and 2/11/05), dissolved zinc concentrations for both influent 
and effluent were below the chronic criteria. The results for infiltration trench show that 
dissolved metals event mean concentrations were far below the chronic criteria. 
 
Water quality samples were not tested for organophosphates. Therefore, no comparison could be 
made to the chronic criteria. 
 
7.6.3 Enhanced Manhole 
 
The results for 2004-05 storm season are plotted in Figure 22. The mean influent and effluent 
concentrations for selected dissolved metals were not reduced below the chronic criteria. For 
some data points, the chronic criteria were above the mean effluent concentrations for dissolved 
lead, however, the data points plotted  on the x-axis are indicative of concentrations not detected 
in the inflow and the outflow.  
 
The water quality samples tested from a number of storms showed chlorpyrifos in one storm 
with influent concentration of 0.1 μ g/l and not  detected in the effluent. There was also diazinon 
detected in two of the storms with influent concentrations above chronic criteria.  Diazinon was 
not detected in the effluent water samples.    
 
7.6.4 Catch Basin Inserts and Hydrodynamic Separator 
 
The catch basin inserts were upstream of the hydrodynamic separator. The results for 2004-05 
storm season are plotted in Figure 23. The data for catch basin inserts were from the first three 
hours of each storm. The mean influent and effluent concentrations for selected dissolved metals 
were not reduced below the chronic criteria. For some data points, the chronic criteria were 
above the mean effluent concentrations for dissolved lead; however, the data points plotted  on 
the x-axis are indicative of concentrations not detected in the inflow and the outflow. Similar 
results were obtained for the hydrodynamic separator. 
 
The water quality samples tested from a number of storms showed chlorpyrifos in four storms 
and diazinon in three storms. For catch basin inserts, there was a reduction in chlorpyrifos below 
the chronic criterion and in another storm the influent and effluent mean concentrations were 
both above the chronic criteria. Diazinon detected in one storm had concentrations above the 
chronic criteria for both influent and the effluent water samples. Another storm detected below 
the chronic criterion in the influent and was not detected in the effluent water sample. Similar 
results were obtained from the water samples upstream and downstream of the hydrodynamic 
separator with effluent concentration in two samples were larger than influent concentrations and 
indication that they were reduced.  
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Figure 20. Event mean concentrations for dissolved metals at Bimini Slough Ecology Park. Also 
shown are the chronic criteria for dissolved metals in the outflow. 
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Figure 21. Event mean concentrations for dissolved metals in downtown, City of Los Angeles. 
Also shown are the chronic criteria for dissolved metals in the outflow. On the left are 
concentrations in the inflow and the outflow of wet vault. On the right are concentrations in 
groundwater. Data shown on the x-axis are below detection limit. 
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Figure 22. Event mean concentrations for dissolved metals at Westchester. Also shown are the 
chronic criteria for dissolved metals in the outflow. 
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Figure 23. Event mean concentrations for dissolved metals in South Pasadena. Also shown are 
the chronic criteria for dissolved metals in the outflow. On the left are concentrations in the 
inflow and the outflow of catch basin inserts. On the right are concentrations in the inflow and 
the outflow of hydrodynamic separator. Data shown on the x-axis are below detection limit. 
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8.0 DISCUSSION 
 
This study investigated removal effectiveness of BMPs for various pollutants of concern from 
stormwater runoffs. These BMPs were also monitored as part of other studies. For example, a 
hydrodynamic separator in the City of South Pasadena was also studied for trash removal. The 
wet vault and infiltration BMPs were also studied for water reuse and augmentation programs.    
   
Based on the preliminary results obtained from the storm season of 2004-05, the following table 
is a summary of how the selected BMPs performed in removing pollutants of concern. These 
results were based on the comparison of 90th percentiles of EMCs to the arithmetic mean for the 
inflow and the outflow of collected stormwater runoff data, discrete bacteria samples, and bar 
graphs of the limited data set from two BMPs. Most BMPs were tested for oil and grease and 
pesticides, however, they showed up only in a few storms and therefore were not able to run 
statistical analysis because of small sample size. The results from bacteria were based on the 
grab samples. For bacteria, analysis based on EMCs is recommended and discrete samples 
composited over a period of time may show results more indicative of bacteria levels during a 
storm and removal effectiveness. This approach is limited to a sampling time less than 6 hours 
for storm longer than 6 hours.  
 
A comparison of the removal effectiveness from different BMPS shows that infiltration trench is 
relatively high followed possibly by the bioswale or the wet vault (Table 5). The hydrodynamic 
separator and enhanced manhole exhibited low removal.   
 

Table 5. Relative removal effectiveness of various BMPs. 
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In a study by Brown (2005) two toxicity tests were conducted to determine the removal 
effectiveness of toxicity for several BMPs. Included in the study were the hydrodynamic 
separator in the City of South Pasadena and the wet vault in the City of Los Angeles. Brown 
used freshwater organisms (water fleas) and a marine species (sea urchins) to determine the 
removal effectiveness of toxicity. The study did not identify the cause of toxicity.  
 
The hydrodynamic separator did not have any effect in reducing toxicity for either of the two 
species tested. From the study by Brown and previous studies by CRWQCB, it can be inferred 
from the results that the toxicity associated with dissolved metals such as zinc did not change 
because of low removal. The 90th percentile removal difference for a selected number of 
dissolved metals was in range of 13 to 27% with dissolved zinc equal to 13%.   Pesticides such 
as diazinon and chlorpyrifos showed up in a limited number of storm samples and generally at a 
higher concentration in the outflow than in the inflow.  
 
Toxicity tests for some storms in the City of Los Angeles metal recycling yard showed a 
reduction downstream of the wet vault for both species tested. However, the toxicity in the 
inflow and the outflow were often too high for other storms to determine if a consistent reduction 
had occurred. The EMCs obtained from the five storms showed negative removal for dissolved 
zinc and lead and small positive removal for dissolved copper. The stormwater samples were not 
tested for organophosphate pesticides. 
 
The study compared the effluent concentration of selected dissolved metals and organophosphate 
pesticides with the freshwater chronic criteria to evaluate the ability of the BMPs in reducing the 
concentration below the chronic criteria. In all the samples that were compared, the 
concentration for the influent and the effluent were above the chronic criteria. The results from 
the hydrodynamic separator are consistent with Brown’s (2005) toxicity tests in that the 
reductions in the effluent concentrations were too small to show any apparent changes in the 
water flea reproduction or the sea urchin fertilizations tests.  
 
The International Stormwater BMP Database provides a spreadsheet with flow and water quality 
data for each storm event for various BMPs tested over the past decade. The database was 
developed under a cooperative agreement between the American Society of Civil Engineers 
(ASCE) and the U.S. Environmental Agency (USEPA) and has now several sponsoring partners. 
Wright Water Engineers, Inc. and GeoSyntec Consultants maintain the database. The water 
quality data obtained from this study was used to compare with the existing water quality data 
from this database for similar BMPs. The BMP categories listed are: Biofilter, Detention Basin, 
Hydrodynamic Device, Media Filter, Percolation Trench/Well, Porous Pavement, Wetland 
Basin, and Wetland Channel.  
 
The database can be used to make relative comparisons between different types of BMPs. There 
may be concern on how these BMPs perform based on the geographical location or the size of 
storms. These issues should also be addressed. The hydrodynamic separator and the enhanced 
manhole in this study are both listed as hydrodynamic devices in the BMP database. Therefore, 
the data in this study were used to compare removal effectiveness with the data from other 
hydrodynamic devices documented in the BMP database. The data for TSS, dissolved copper 
and dissolved zinc were plotted together with the existing data from the BMP database and were 
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also compared with a 45-degree line, which represented no removal. In Figure 20, the plots on 
the left represented data from the enhanced manhole at the County maintenance yard in 
Westchester and the plots on the right were from the hydrodynamic separator in the City of 
South Pasadena. The data points are clustered near the 45-degree line in both plots. The data 
points for the enhanced manhole in Westchester were below the 45-degree line indicating net 
reduction in TSS, dissolved copper, and dissolved lead. Also the plots show that dissolved zinc 
concentrations are higher in this region than those reported in the BMP database. 
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Figure 24. Comparison of data from BMP database with the data from enhanced manhole 
on the left and data from a hydrodynamic separator on the right.
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9.0 FUTURE WORK 
 
This study investigated the removal effectiveness of 6 selected BMPs. The results can be used to 
compare with data and or claims from the manufacturers of some of these BMPs. The water 
quality data for two BMPs were from a limited number of storm events and these analyses were 
limited to making qualitative comparisons between the inflow and outflow for various pollutants. 
In order to obtain additional information and to confirm these preliminary results, more data 
from future storms is necessary.  
 
The most common performance measure used today is “percent removal” of pollutants (Strecker, 
et. al., 2001). As statistical methods have shown in this study percent removals can be 
statistically insignificant and depending on the BMP type, size of flow, and concentration of 
contaminants the results can also be variable. The confidence intervals about the mean inflow 
and the mean outflow overlapped in all of the data analyzed indicating that the percent removals 
were statistically insignificant. The 90th percentile percent removal from the normal probability 
plots and lognormal transformed arithmetic mean of percent removal were comparable and were 
therefore used to explain relative removal effectiveness of BMPs.  A percent removal based on 
the simple arithmetic mean was not used because of the presence of outliers. 
 
It appears that the bioswale in this study is showing removal of a wide mixture of pollutants of 
concern based on three storms sampled. Therefore, it is recommended that the bioswale be 
further investigated during 2005-06 storm season. To make  relative comparisons, it is 
recommended to also study another BMP during the same storm season. In this case, the 
enhanced manhole showed higher percent removals relative to the hydrodynamic separator. It is 
therefore recommended to continue the study with the bioswale and the enhanced manhole.   
 
The results of this study and many others will contribute to the expansion of the BMP database 
which will provide useful tools to develop more accurate design requirements for stormwater 
BMPs as well as implementation plans for TMDLs.  BMPs can then be targeted based upon their 
expected performance and with regard to pollutants of concern. It can be more effective to utilize 
multiple BMPs wherever possible to account for variability in the concentration of pollutants and 
uncertainties that are associated with BMPs. 
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11.0 SITE LOCATION MAP 
 

 
 

Figure 25. Drainage area and land use in the maintenance yard. 
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Site Location Map 

 
 

Figure 26. Drainage area and land use in South Pasadena. 
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Site Location Map 

 
Figure 27. Drainage area and land use in Bimini Slough Ecology Park. 
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12.0 RAINFALL DATA AND RAINFALL FREQUENCY 
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Figure 28. Rainfall data and rainfall frequency for 2004-05 storm season. 
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Rainfall and Frequency - Koreatown
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Figure 29. Rainfall data and rainfall for 2004-05 storm season. 
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Rainfall and Frequency - Westchester
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Figure 30. Rainfall data and rainfall frequency for 2004-05 storm season. 
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13.0 BiOSWALE 
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Figure 31. Bacteria removal from the bioswale (    inflow,           outflow).  
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Figure 32. Metal removal from the bioswale (     inflow,       outflow). 
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Figure 33. TSS, COD, and nutrients removal from the bioswale. 

(symbol “<” means below detection limit and not detected.    inflow    outflow) 
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Figure 34. Oil and grease removal from the bioswale. 

(symbol “<” means below the detection limit and not detected.           inflow,          outflow ). 
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14.0 WET VAULT 
Bacteria - 2/2/04
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Figure 35. Bacteria, COD, hardness, nutrients removal from the wet vault. 
(symbol “<” means below detection limit and not detected.         inflow       outflow)
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Figure 36.  Ammonia, TSS, and metals removal from  the wet vault  – metal recycling yard.   

(     inflow       outflow) 
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Figure 37. Metals, oil and grease removal from the wet vault – metal recycling yard. 

     inflow        outflow
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15.0 ENHANCED MANHOLE 
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16.0 CATCH BASIN INSERTS 
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17.0 HYDRODYNAMIC SEPARATOR 
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I. INTRoDUCTIoN
For more than a century, Los Angeles County has been a 
place where people come to realize the California dream. 
From the cool breezes along the Pacific Ocean to the hot 
winds of the Mojave Desert, from the once-volatile banks 
of the Los Angeles River to the unstable foothills of the San 
Gabriel Mountains, Los Angeles County’s varied settings 
have offered both migrants and natives a wide range of 
choices about where and how to live. Today, Los Angeles 
is one of the great metropolises of the world. Over 10 mil-
lion people live in Los Angeles County, and while 9 million 
people reside in one of the 88 incorporated cities, another 1 
million residents live in the unincorporated communities 
of the County, making it effectively the third largest city in 
the state behind Los Angeles and San Diego. 

For almost all of those hundred-plus years, the California 
dream has been realized in Los Angeles County primarily 
through the creation of new human settlements out of raw 
land. Whether the dream consisted of a small cottage at the 
beach or a bungalow in the flats of southern Los Angeles 
County or a chicken farm in one of the inland valleys, the 
basis of dream has been the subdivision of land and the 
creation of thousands of single-family lots to accommodate 
the cottages and the bungalows and the farms. 

Although the chicken farms are mostly gone, agriculture 
still exists in some northern parts of the county. Many of 
the bungalows and cottages remain, and often form the 
basis of thriving neighborhoods – some already outstanding, 
some on the rebound. And although a fair amount of open 
land remains, the majority of it is environmentally sensi-
tive – it’s steep land, or it’s a wetland, or it’s an important 

wildlife habitat or watershed, or it’s scenic or fire-prone, or 
it’s worth preserving because it is the last remaining rural 
spaces in Los Angeles County.

So the California dream in Los Angeles County looks very 
different today. The County is a crowded and expensive 
place, and increasingly one whose fragility has become 
more obvious with the incidence of wildfires, water short-
ages, and aging infrastructure. And no longer does the 
California dream in Los Angeles County revolve around 
subdividing land. Instead, the 21st Century version revolves 
around preserving, strengthening, and recognizing that 
many of those great places are located inside the developed 
communities the County has already helped to shape.

Los Angeles County’s Great Places – An 
Historical Perspective
The Los Angeles County Regional Planning Commis-
sion plays a unique and important role in the history of 
American city planning. Regional planning originated in 
Los Angeles County in 1922 with the establishment of the 
Regional Planning Commission, the oldest planning body 
in the country. For more than 80 years, the Los Angeles 
County Regional Planning Commission and the general 
plans it has produced contained elegant ideas about city 
planning and helped to shape the unusual and flexible 
nature of Los Angeles today. 

By 1930 Los Angeles had become a decentralized, yet 
orderly, metropolis – thanks in large part to the efforts of 
the Regional Planning Commission. Los Angeles County 
was built on the premise that orderly dispersion of homes 
and businesses contributes to the efficiency and aesthetics 
of the modern city. Prior to the adoption of formal compre-
hensive zoning and development regulations, the piecemeal 
regulation of tracts for residential development provided 

foreword Source: Pictometry International Corp
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for the proliferation of the suburban ideal. Dispersion of 
neighborhoods and places of commerce—but within a 
series of interconnected road and transit ways--was seen 
as an attractive alternative to the perceived disadvantages 
of urban life found in the crowded great cites of the East 
Coast and the Midwest. In fact, one of the Regional Planning 
Commission’s first projects was undertaking plans for the 
region’s first major highways. Routes were chosen based on 
the principle that city and county roadways should provide 
for the expansion of suburban development and efficient 
movement of goods, all with ease of access and proximity 
to downtown. 

Contemporary land use planning in Los Angeles County 
began in the early 1970s, when the first General Plan was 
adopted and the Regional Planning Department was first 
designated as a separate county department. A completely 
revised County General Plan was adopted in 1980 and it has 
governed land use in unincorporated Los Angeles County 
for nearly 30 years.

So in many ways, the County, through its dispersed devel-
opment model and the manner in which it directed growth, 
played a key role in shaping the growth pattern that charac-
terizes Los Angeles today. Although many of the resulting 
communities later incorporated or annexed into existing 
cities, they were essentially birthed by the L.A. County 
regional planning effort. Today, dozens of these communi-
ties – ranging from Marina del Rey at the Pacific Ocean to 
the rural subdivisions in the High Desert, from the proud 
single-family neighborhoods of South Los Angeles to the 
communities planted in the natural setting of the Santa 
Monica Mountains – help make up the distinct character 
that is metropolitan Los Angeles.

Planning Tomorrow’s Great Places
For Los Angeles County, planning tomorrow’s great places 
will be a much more complex process than was the case in 
the days of shaping new neighborhoods and communities 
from raw land. For this reason, the role of planning in shap-
ing the future of Los Angeles County – and especially the 
role of the Los Angeles County General Plan – must evolve 
to meet these changing conditions and circumstances.

The unincorporated County territory that is regulated by 
the General Plan still covers a vast area – more than 2,600 
square miles, an area larger than two states. The County 
is demographically diverse as well. Many unincorporated 

areas in southern Los Angeles County are historically 
African-American; unincorporated East Los Angeles is 
mostly Latino; while the unincorporated neighborhoods 
in the San Gabriel Valley have large Asian populations. 
And the unincorporated areas of Los Angeles County are 
growing in population faster than the rest of the County, 
especially the Santa Clarita and Antelope Valleys. As the 
municipal government for these unincorporated commu-
nities, Los Angeles County is, in essence, the third-largest 
city in California and the 10th-largest in America, slightly 
bigger than San Jose or Detroit. These people are also not 
concentrated in one central location but are scattered in 
dozens of unincorporated areas throughout the County. 
Some, especially those in the Santa Monica Mountains and 
the Antelope Valley, are sparsely populated, while a string 
of small but well-established urban neighborhoods on the 
south and east sides of Los Angeles are well-positioned 
jewels situated in attractive locations along the Blue Line, 
the Green Line, and the Gold Line.  

So the General Plan must address a wide range of issues 
in a sophisticated way – and do so with an overarching 
planning theme that addresses the following community-
identified goals:

A strong and diversified economy;•	
Fiscal, environmental and social sustainability;•	
Revitalization of urban areas and affordable •	
housing;
Adequate community services and facilities;•	
Transportation alternatives and improved air •	
quality;
Protection from hazards; and,•	
A wide variety of environmental and conservation •	
objectives.

These are ambitious goals, and that is why this General Plan 
is organized around the concept of sustainability. Sustain-
ability was originally conceived of as an environmental 
notion – the idea that we must meet current needs without 
compromising the ability of future generations to meet 
their own needs. Over time, this idea has been expanded 
to include other realms of human endeavor as well, includ-
ing economic sustainability and the concept of sustainable 
social equity. Obviously, all of these concerns must be 
addressed in the General Plan. But in a rapidly maturing 
area such as Los Angeles County, the best way to think about 
sustainability is in the context of creating and reinforcing 
great places. In other words, creating a sustainable future is 
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best achieved by pursuing the principles of “smart growth” 
– preserving the County’s remaining natural and rural 
areas, protecting and even enhancing its well-established 
and diverse neighborhoods, landscapes, and its individual 
and collective range of great places.

To accomplish this, the new General Plan is wide-ranging– 
dealing not only with land use planning but also with sus-
tainability as well as such topics as infrastructure, public 
health, environmental protection, energy conservation, 
and economic development. Obviously, a General Plan that 
must address all these topics – and do so on a landscape 
that already contains millions of people and buildings and 
thousands of miles of roads – must use  a vast array policies 
and land use strategies. 

So the County is in a unique position to shape development 
throughout the region and plan for tomorrow’s great places. 
The General Plan is the foundation policy document that 
will help the County achieve this goal – by dealing with a 
wide range of issues, using a wide range of policy tools, and 
applying them strategically in a wide range of places.

II. PLANNING AND MAKING ToMoRRoW’S 
GREAT PLACES – A JoURNEY 
THRoUGH LoS ANGELES CoUNTY
A plan as ambitious as the Los Angeles County General 
Plan requires an organizing principle such as sustainabil-
ity, but in a place with the largest and most diverse local 
government in the nation, there can be no one-size-fits-all 
approach to growth and development. The goals, policies, 
strategies, and implementation tools required to bring about 
tomorrow’s great places must be as varied and diverse as 
the place itself. Truly understanding the place - and the 
challenges facing the General Plan – requires a journey 
through Los Angeles County.

Antelope Valley
The northern part of Los Angeles County, stretching from 
Santa Clarita all the way north to Tejon Ranch and the 
Antelope Valley is the fastest-growing part of the County 
and, in many ways, the one where the County’s approach 
to planning is most traditional. Large swaths of open land 
still exist and there is tremendous pressure for development, 

especially for residential development. This area is one of 
the few left in Los Angeles County where it is still possible 
to build single-family homes in large numbers.

Yet the Antelope Valley is also dotted with a series of small 
communities that cherish their status as the last places 
in Los Angeles County where one can live the rural life, 
farm, or tend to their animals. The small hamlet of Acton 
is representative of many of the ideals and aspirations of 
the communities in the Antelope Valley, where urban and 
suburban-type development is unwanted, and where low-
density, open space development is the norm. Acton, like 
many of the communities in the high desert, clings tightly 
to its identity and enforces rural standards, such as the 
Old West Country design standards for the town’s small 
commercial district, to ward off the sprawl of the booming 
cities of Lancaster and Palmdale.

So how does the General Plan ensure that places like Acton 
will remain a great place to live and work in the next 20 
years? Through a variety of planning policies and land use 
strategies that are designed to meet a series of long-range 
outcomes. For example, the Significant Ecological Areas 
(SEA) overlay was created to protect the County’s remaining 
biological and natural resources and covers large swaths of 
biologically important open space land in the north county. 
The SEA designation provides a layer of regulatory review as 
a way to guide development away from these resources and 
to preserve these valuable lands. Programs and tools such as 
the SEAs will be invaluable in ensuring that communities 
like Action, 20 years from now, will still fulfill the hopes 
and aspirations of its residents and businesses.

And while the General Plan provides numerous policies and 
strategies to preserve the desired way of life in the Antelope 
Valley, an equally important planning tool in achieving 
this goal will be the County’s efforts at community-based 
planning. The Antelope Valley Area Plan is an area-wide 
land use plan adopted in 1986 that supplements the General 
Plan and provides the Antelope Valley with more local 
level, detailed land use policy direction. More than 20 years 
later, a new area-wide plan is being written called Town & 
Country. Once completed, Town & Country will represent 
the new vision for the Antelope Valley. It will update the 
Valley’s land use polices to coincide with the General Plan 
and provide additional, community-based policies to ensure 
that the vision for Antelope Valley communities like Acton 
are realized.
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Santa Clarita Valley
State Highway 14 is the only major road available for trav-
elers southwards from the Antelope Valley down to the 
Santa Clarita Valley. Historically, the Santa Clarita Valley 
had a lot in common with its neighbors to the north. But 
the City of Santa Clarita, planned by the County until its 
incorporation in 1987, is an example of a group of small 
villages that has become a major residential and commercial 
center of Los Angeles County. 

The villages of the valley that incorporated into the City 
of Santa Clarita – Newhall, Saugus, Valencia, and Canyon 
Country -- wanted more local control of their land use deci-
sions. But much of the remaining undeveloped property in 
the Santa Clarita Valley is located in unincorporated County 
territory, meaning the Department of Regional Planning 
still plays a major role in the Valley’s development. For this 
reason, the County must increasingly partner with cities 
new and old to manage future growth. Perhaps the best 
example of this trend is the One Valley, One Vision joint 
effort between Los Angeles County and the City of Santa 
Clarita. “OVOV,” as it is typically known, will create a single 
General Plan for the Santa Clarita Valley that would be 
incorporated into both the City and County General Plans. 
OVOV as it is typically known, goes far beyond typical plan-
ning efforts and represents a new direction for collaborative, 
long-range, visionary planning for the County. The One 
Valley One Vision Plan promotes a model Smart Growth 
land use form and pattern of development that limits and 
reduces carbon emissions and global warming, improves 
air quality by linking housing and employment, promotes 
mixed use and higher density development along transit 
and transportation corridors, and encourages planned, 
self-centered, full service village communities that promote 
walkability and minimize the personal use of automobiles 
while preserving environmentally sensitive lands.

The villages of the Santa Clarita Valley will further be shaped 
by General Plan strategies such as the Hillside Manage-
ment Overlay, which address the development of land that 
is largely hilly and fire-prone. The Hillside Management 
Overlay is similar to the SEA in that it provides direction 
for development proposals that are located on or near steep 
slopes in order to preserve the county’s remaining scenic 
ridgelines and hillsides. As development continues to creep 
into the County’s remaining natural and hazard areas, plan-

ning tools such as the Hillside Management Overlay will 
reinforce the need for safe and responsible development 
that will preserve this valley of villages. 

Santa Monica Mountains
Like the Santa Clarita Valley, the Santa Monica Moun-
tains area is a region of rare beauty and environmental 
sensitivity that the General Plan strives to protect. It is 
home to a bounty of rich and diverse biological resources 
including several significant plant communities, habitats, 
and a variety of wildlife species. As in the Santa Clarita 
Valley, the General Plan in the Santa Monica Mountains 
must acknowledge the emergence of new cities in the area 
and provide ways for the County to work with these cities 
to manage future growth. Since the last General Plan was 
adopted in 1980, four cities in the Santa Monica Mountains 
have been incorporated – Agoura Hills, Calabasas, West-
lake Village, and Malibu. But, as in the Santa Clarita Valley, 
most of the remaining undeveloped property in the Santa 
Monica Mountains is located in unincorporated County 
territory, meaning the Los Angeles County General Plan 
and supplemental land use plans will control most of the 
new development in these areas.

So fragile and beautiful are the Santa Monica Mountains 
that the National Park Service and other state agencies have 
spent billions of dollars purchasing as much land as possible 
to create a National Recreation Area in close proximity to 
one of the largest urban areas in the country. The Santa 
Monica Mountains region also represents some of the most 
collaborative and effective community-based County plan-
ning efforts. The Santa Monica Mountains Coastal Zone 
Plan implements the provisions and policies of the Califor-
nia Coastal Act, while the Santa Monica Mountains North 
Area Plan is a unique cooperative planning effort between 
local cities, the National Park Service, and area and water 
districts to protect the mountains’ scenic resources and to 
regulate incompatible development.

The General Plan recognizes the urgent need to reconcile 
the conflicting demands between the conservation of the 
diverse and spectacular resources in regions like the Santa 
Monica Mountains, protecting people from the myriad 
natural hazards in the County, and the continual urban and 
suburban expansion of the County’s human settlements. 
Using the inspiration of the renowned writer and regional 
planner Ian McHarg, whose Design with Nature pioneered 
the idea that land use planning could be combined with 
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ecological planning, the Department of Regional Planning 
has created its own valuable planning tool to implement 
its Smart Growth strategies called the Environmental Con-
straints and Development Suitability Map. The County’s 
land suitability model utilizes an integrated Geographic 
Information System (GIS) approach to take a quantitative, 
comprehensive, and multi-criteria approach in evaluating 
the suitability for future land use development in the County. 
The development suitability index utilizes a combination 
of environmental constraints, such as proximity to natural 
resource and natural hazard areas, as well as development 
criteria including proximity to public transit, public services, 
and infrastructure, to help planners, County officials, and 
residents make informed and efficient land use decisions. 
In short, the Suitability Map highlights the areas in the 
County most appropriate for new population, residential, 
and economic growth while simultaneously preserving the 
County’s open spaces and natural resources.

San Gabriel Valley
At the opposite end of Los Angeles County from the Santa 
Monica Mountains lies the San Gabriel Valley. Located east 
of downtown Los Angeles and stretching out to the River-
side and San Bernardino County borders, the San Gabriel 
Valley presents a unique set of planning challenge for Los 
Angeles County and its General Plan. First developed with 
small rural subdivisions in the ‘20s and ‘30s, and later with 
mass-produced housing after World War II, the San Gabriel 
Valley today is a mostly built-out area where 31 cities are 
intertwined with dozens of unincorporated communities 
and “county islands” – small neighborhoods which have 
never annexed to any city and therefore are still under 
county jurisdiction. 

Yet the San Gabriel Valley today is one of Los Angeles 
County’s most rapidly changing areas. It has undergone 
huge demographic change in the last 30 years and today 
is one of the most ethnically and racially diverse areas in 
Southern California. Once a bedroom suburb, it is now a 
job center and attracts commuters from as far away as the 
Inland Empire. Although the San Gabriel Valley is still 
mostly a low-rise, auto-oriented place, it is increasingly 
transit-rich, creating new opportunities to shape future 
development patterns. Metrolink and the El Monte Busway 
provide unusually good regional transit connections – and if 
the Gold Line Extension along the 210 Freeway is ever built, 
these connections will be even better. And the Valley’s old 

arterial grid system creates unusually good opportunities 
for bus service and bus rapid transit lines in a region where 
bus ridership is already surprisingly high.

The unincorporated community of East Pasadena/East 
San Gabriel in the San Gabriel Valley is the perfect canvas 
for the County’s General Plan to create tomorrow’s great 
places. East Pasadena is a stable community of single-
family neighborhoods with multi-family dwellings along 
major boulevards such as the venerable Huntington Drive, 
which connects East Pasadena to its posh neighbors of San 
Marino, Pasadena and Arcadia. Rosemead Boulevard pro-
vides a major commercial route through the community 
and bisects the I-210 only a few short miles from the last 
Gold Line stop.

Over a period of 20 years, through the vision of the General 
Plan, East Pasadena can be the place where the County 
employs a strategic infill and mixed use development plan 
that will truly transform the community into one of the 
County’s great places. Mixed-use development along Rose-
mead Boulevard could bring a variety of housing types to 
the area in proximity to public transit options. A focus on 
walkability as outlined in the General Plan can create a 
vibrant, livable streetscape in East Pasadena that will rival 
that of its neighbors. And as the Gold Line extends down 
the I-210, a new transit-oriented development district can 
be built at the 210/Rosemead Boulevard nexus, connect-
ing East Pasadena to the major job centers of the region in 
Pasadena and downtown Los Angeles.

The County’s efforts to plan East Pasadena, Charter Oaks 
and the numerous other unincorporated islands in the San 
Gabriel Valley must be a tapestry of efforts that fit both 
carefully and elegantly into a sub-regional effort in the San 
Gabriel Valley. For these reasons, the San Gabriel Valley 
will be an excellent place for the County to again focus 
on its community-based planning efforts in a region that 
already has a long history of excellent local plans in two 
well-established unincorporated communities – Rowland 
Heights and Hacienda Heights. In the future, the General 
Plan and other community-based plans have an invalu-
able opportunity to fully integrate the San Gabriel Valley 
unincorporated islands, both economically and in terms 
of urban design, into the cities that surround them, even 
if they are not annexed.
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East Los Angeles
East Los Angeles, located between downtown Los Angeles 
and the San Gabriel Valley, is one of the oldest, largest, and 
most important unincorporated communities in Los Ange-
les County. East Los Angeles has traditionally been – and 
remains today – the center of Latino life in Los Angeles. It’s 
an unusually vibrant neighborhood, filled with street life 
and hidden pockets of prosperity. Yet East Los Angeles will 
inevitably serve as a focus point for implementation of the 
Los Angeles County General Plan and will require the use 
of a wide variety of tools designed to implement transit-
oriented development and “smart growth” policies. 

The Gold Line Extension from Downtown Los Angeles 
will open in 2009, creating new development pressures 
and opportunities in an area that is an extremely attrac-
tive location within the region. Tools such as the transit-
oriented development ordinance and density bonuses will 
come into play, and they will have to be combined with 
efforts in such wide-ranging areas of policy as economic 
development and pedestrian oriented planning. In many 
ways, East Los Angeles will be the most important test of 
the General Plan and its application to urban areas, because 
implementation of the Plan must retain the special quali-
ties of East Los Angeles while, at the same time, effectively 
taking advantage of the new development opportunities 
that are emerging.

An ambitious new planning endeavor in East Los Angeles is 
to create a Specific Plan for the new transit oriented districts 
that will come from the extended Gold Line. The East Los 
Angeles TOD Specific Plan aims to utilize form-based codes 
to regulate development in these new districts. As such, East 
Los Angeles represents a community with the opportunity 
to implement the best pedestrian-oriented policies and 
strategies of the General Plan. Pedestrian-oriented plan-
ning, with its focus on creating and planning for walkable, 
livable and active communities, achieves a major goal of the 
General Plan, which is to create great places that are sus-
tainable and improve public health. Improved public health 
has long been a goal of land-use planning – and creating 
more opportunities for walking and physical activity can 
help younger people establish lifetime patterns of fitness 
that can help prevent – and later, manage – chronic disease 
such as asthma and diabetes. Good land use planning can 
also reduce air pollution emissions of all kinds – including 

greenhouse gas emissions – in ways that will protect both 
the environment generally and the health of Los Angeles 
County’s population specifically. 

Embracing smart growth principles in East Los Angeles 
can create walkable, convenient, attractive, and climate-
friendly neighborhoods – enhancing public health while still 
providing housing, shopping, parks, and other amenities 
in a manner conducive to modern tastes. A new focus on 
pedestrian planning calls for the establishment of standards 
for sidewalks, reducing the challenges for pedestrians in 
urban, suburban and rural communities. By closing gaps in 
the existing system through design standards the County 
is ensuring a comfortable and safe walking environment. 
For example, limitations on curb cuts reduce pedestrian-
vehicle conflicts. Building orientation and setbacks define 
the space reserved for pedestrians, and transit shelters, street 
trees, and awnings protect pedestrians from the sometimes 
harsh climate. 

South Los Angeles County
In many ways, South Los Angeles will be the most impor-
tant laboratory for the implementation of the planning 
tools contained in the General Plan. But using the plan to 
strengthen these areas may be more challenging because, 
at least in the short run, demand for new real estate devel-
opment may be lighter than in East Los Angeles, the San 
Gabriel Valley, or the northern county Santa Clarita and 
Antelope Valley regions..

South Los Angeles contains many historically African-
American unincorporated communities, such as Willow-
brook, West Athens, and Florence-Firestone, which have 
had a close attachment to nearby incorporated areas, such 
as the City of Inglewood and the Watts community, which 
is located in the City of Los Angeles. In recent years, these 
communities have undergone many important changes. 
First, an influx of immigrants from Latin America has 
altered the ethnic and racial makeup of almost all these 
communities, making them more multi-ethnic. Second, 
the Blue Line and the Green Line light-rail lines, which 
now transect these communities, have created important 
and exciting new planning opportunities in South Los 
Angeles. 

The Blue Line traverses South Los Angeles on a north-
south route, with stops in the heart of Willowbrook and 
Florence-Firestone, while the Green Line travels east-west 
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along the Century Freeway (Interstate 105), with stops in 
WIllowbrook, Westmont-West Athens, and Lennox. These 
communities too will need better local level planning to 
guide future transitions, and many of the urban plan-
ning tools currently in place will have to be revised and 
improved to be effective. For example, the County has put 
transit-oriented development ordinances in place for both 
the Blue Line and Green Line communities, complete with 
provisions permitting mixed-use developments, but so far 
these ordinances have not been heavily used by developers. 
This lack of interest is partly a function of the private real 
estate market, but it also shows that the County must be 
vigilant in revisiting and upgrading the actual implementa-
tion tools, so that the General Plan’s vision and the potential 
of these communities can be realized over time. 

Florence-Firestone is representative of a lot of South Los 
Angeles communities in that it has a colorful history of 
prosperity followed by decline and neglect. Like most of 
the communities in South L.A., Florence-Firestone has far 
more to it than the crime-ridden representatives typically 
portrayed in popular culture. It has stable middle-class 
African American neighborhoods, new Latino market-
places, and great opportunity for investment that will help 
all ethnicities.

As the County begins to focus on strengthening existing 
communities such as Florence-Firestone, economic develop-
ment becomes more important – and it becomes essential 
to link land use changes with economic development. The 
economies of the communities in Los Angeles County vary 
widely, and this is especially true in the existing communi-
ties of South Los Angeles and East Los Angeles, many of 
which have struggled with prosperity for so long and can-
not count merely on additional real estate development to 
bring lasting economic success.

In devising this General Plan, the County has worked 
with the Los Angeles County Community Development 
Commission (CDC), the Los Angeles Economic Develop-
ment Corporation (LAEDC), and other public and private 
stakeholders to develop economic development goals and 
meld land use strategies to obtain them, including the 
following:

Balance the needs of the entertainment industry and •	
the local communities where its activities reside; 

Promote planning processes and development regula-•	
tions that enhance the competitive edge of the County 
businesses;
Update aging infrastructure to support the functioning •	
of world-class Ports of Long Beach and Los Angeles, 
along with LAX;
Pursue strategies that attract the green sector and other •	
target industries; and,
Protect jobs-rich, economically viable industrial lands •	
from incompatible development.

The General Plan’s Economic Development Element calls 
for the provision of the physical and land use needs to 
accommodate the County’s economies of the future in a 
sustainable manner, particularly by promoting a strong and 
diversified economy. The revitalization and redevelopment 
of existing communities like Florence-Firestone and Wil-
lowbrook cannot be done through zoning alone, but land 
use policies can be coupled with economic development 
efforts to promote prosperity. And it is especially important 
for such prosperity to be sustainable in nature. 

That’s why the General Plan places so much emphasis 
on green technology as a primary vehicle for economic 
growth. Similarly, green industries that can support the 
local employment base while conducting profitable and 
environmentally sustainable business practices are the 
future of the County’s economy. Communities such as 
Florence-Firestone, which have traditionally been a center 
of such businesses as scrap metal, can emerge as leaders in 
the world of green jobs and green businesses.

III. PLANNING GREEN CoMMUNITIES

Through our journey of the County, it is easy to see that 
the unincorporated communities are full of wonderful 
and diverse neighborhoods and each have their own set of 
planning challenges and opportunities. Importantly, none 
of the County’s great places can be truly great in the future 
without being environmentally sustainable in all ways. That 
means that places must be constructed and maintained with 
sustainable materials. It means they have to reduce, rather 
than increase, our carbon footprint. And it means they have 
to be able to withstand, minimize, or, preferably, avoid, the 
fires, floods, earthquakes, and other natural disasters to 
which Southern California is so prone.
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The new Los Angeles County General Plan addresses all 
of these aspects of making great places sustainable – and 
does so in a comprehensive way that addresses all aspects of 
County operations. Not only does the County manage the 
day-to-day operations of vital services for its residents, such 
as healthcare, public protection, and waste management, 
but it is also the largest employer in the 5-county region 
with over 100,000 employees. The County, then, has the 
opportunity to serve as a role model for other governments 
and employers in the region who are considering adopting 
sustainable business and land use practices.

An illustration of this leadership role can be seen in the 
joint effort between the Department of Regional Planning 
and the Department of Public Works to create, adopt, and 
implement the County’s Green Building Program. This 
program includes plans to implement development concepts 
such as Low Impact Development (LID), regulations that 
promote the use of natural lighting and improved indoor air 
quality, and requirements for drought-tolerant landscaping 

- concepts that are not only better for the environment, but 
also promote public health and employee productivity. The 

“green” ordinances being drafted by the County, which will 
play a large part in implementing many of the sustainable 
goals and policies that shape the General Plan, will make 
the County more energy and water-efficient, and ultimately 
will reduce its carbon footprint. 

Sustainable communities must also be safe, and the Coun-
ty’s communities, especially on the suburban fringe and in 
rural areas, are especially vulnerable to natural hazards. 
So the General Plan must provide the foundation to make 
them more sustainable over time in the face of a hazard-
prone environment and especially what biologists call a 

“fire-driven ecology”. In this regard, the new General Plan 
builds on existing policies and practices that are already 
strong. In the disastrous fires of recent years, many recent 
Los Angeles County subdivisions have received considerable 
publicity and attention for their ability to withstand and 
repel fires. However, maintaining that reputation relies on 
minimizing impacts on existing infrastructure.  

Sustainable communities must also be able to house all of 
its residents regardless of their income level, race, or ethnic-
ity. However, the recent housing bubble has been anything 
but sustainable. It is almost impossible to provide adequate 
housing for low- and moderate-income individuals and 
families, especially for seniors, persons with disabilities, 

single parent households, the homeless, and farmworkers 
has become increasingly difficult if not impossible. The 
Housing Element of the General Plan has the stated goal 
of planning for a wide range of housing types in sufficient 
supply to meet the needs of current and future residents. 
The following specific land use policies communicate how 
the County is proposing to create a sustainable housing 
supply and meet the growing housing needs of existing 
and future residents:

Encourage mixed use residential and commercial •	
developments along major transportation and com-
mercial corridors.
Support the development of affordable housing near •	
employment opportunities and or within a reasonable 
distance of public transportation.
Promote mixed income neighborhoods and a diver-•	
sity of housing types throughout the unincorporated 
County to increase housing choices for all economic 
segments of the population
Incorporate advances in energy-saving technologies •	
into housing design, construction, operation, and 
maintenance.

Innovative mapping techniques are also important tools in 
creating a sustainable county. Los Angeles County has a long 
history of using environmental data as development guid-
ance tools, and this is continuing on an unprecedented basis 
in the General Plan. In fact, the Department of Regional 
Planning’s early planners undertook an in-depth analysis 
of the County’s to determine land that was most suitable for 
development using aerial photography and other technology 
coming on line at that time. Some 75 years ago, the Regional 
Planning Commission also conducted an inventory and 
mapping of more than 450 square miles, identifying each 
land use that made up the urban fabric. 

Today’s Regional Planning Department continues this tra-
dition with modern-day mapping technology in a fashion 
analogous to that used by the original planners for Los 
Angeles aided by greater data precision in inventorying 
resources. Maps and diagrams in “Planning Tomorrow’s 
Great Places” reflect the same principles that ecologists 
employ in studying natural and human activity, building 
on existing environmental policies and spatially depicting 
the diverse geography of the County. Specific environmental 
policies are combined with site and regional characteristics 
in order to direct development away from environmentally 
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sensitive areas, those least suitable to human habitation or 
most costly to develop, such as seismic zones, hillsides and 
fire prone areas. The tradeoffs between Social needs such 
as public safety and affordable housing and environmental 
resources at the regional level are made clear. In this way – 
and many others – the General Plan’s many powerful tools 
are brought to bear to create not only great green places, 
but great sustainable places as well.

IV. CoNCLUSIoN 

There is perhaps no local jurisdiction in the country that 
has such a long and storied history of planning – especially 
regional planning – as Los Angeles County does. Los Ange-
les is often viewed by outsiders as unplanned and sprawling. 
But as the history of the Regional Planning Commission 
suggests, the opposite is actually true. Los Angeles may 
be auto-oriented and decentralized, but it was planned 
that way, with residential neighborhoods built in close 
proximity to industrial and job centers and to small retail 
downtowns as well. 

If Los Angeles County’s past planning efforts helped cre-
ate its decentralized development pattern – appropriate 
for the 20th Century - then the County’s future planning 
efforts must reinforce and strengthen that pattern in a 
way that will work in the 21st Century. To truly plan and 
to make tomorrow’s great places actually happen, existing 
communities must be the focal point of future efforts. In 
some communities in the South and East County, this will 
require increasing permissible densities to take advantage 
of emerging transit opportunities; and it will also require 
combining land use planning and economic development 
efforts to stimulate needed improvements in these neighbor-
hoods. In the northern part of the County, natural assets 
must be protected and, in so doing, the interconnected 
system of human settlements and natural areas must be 
strengthened together, and in places like the Santa Monica 
Mountains and the Antelope Valley, this will require the 
increased use of strong environmental policies in the Gen-
eral Plan. Economic, environmental, and human health 
concerns must be central to the effort to plan tomorrow’s 
great places. The County must be able to recognize and 
deal with the great diversity of places under its jurisdiction 

– and their relationship to great places already located in 
adjacent cities.

All these things the new General Plan does. But it is impor-
tant to remember that the plan is not an end in itself. Ulti-
mately, the purpose of a plan is to guide to creation of 
places. And so the ultimate measure of the Los Angeles 
County General Plan’s success will not be the policies and 
actions contained within it; but, rather, the quality of the 
great places – urban, suburban, rural, natural – that emerge 
throughout the County over the next 20 years. 

Bill Fulton 
Publisher 
California Planning & Development Report
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I. WHAT IS THE GENERAL PLAN?
The Los Angeles County General Plan is the guide for 
growth and development in the unincorporated areas of 
Los Angeles County. California law requires each city and 
county to adopt a general plan “for the physical development 
of the county or city, and any land outside its boundaries 
which bears relation to its planning” (Government Code 
Section 65300). The General Plan is designed to guide the 
long-term physical development and conservation of the 
County’s land and environment through a framework of 
goals, policies, and implementation programs. The General 
Plan also provides a foundation for more detailed plans and 
implementation programs to be conducted, such as area or 
community plans, zoning ordinances, and specific plans.

Los Angeles County continues to grow at a tremendous 
pace. Careful planning and stewardship by County officials 
is needed to maintain the physical and natural amenities 
that make Los Angeles County a desirable place to live. 
Long-range planning also allows the County to responsi-
bly manage future development, which is necessitated by 
continued population and economic growth. The General 
Plan is the County’s blueprint for guiding decision-making 
and meeting these diverse and contrasting needs.

General Plan Defining Qualities
The Los Angeles County General Plan adheres to the follow-
ing qualities as established by the State Office of Planning 
and Research guidelines:

General in Nature
The General Plan reflects goals that are general in nature 
and can apply to all areas of the unincorporated County. 
Simultaneously, the General Plan allows the policy needs 
of the diverse communities in the County to be addressed 
through community plans, area plans, specific plans, policy 
initiatives, and regulatory implementation mechanisms.

Comprehensive in Scope
The General Plan addresses all aspects of physical develop-
ment in the County, including land use development and 
growth, the provision of community services and affordable 
housing, and economic development activities that will 
sustain and promote the quality of life in the County.

Consistency
The General Plan is a balanced and consistent document. 
Goals and policies within the General Plan have been devel-
oped to eliminate conflicts between one another (internal 
consistency) or with other agencies’ plans in the County.

Short-term Policies Supporting Long-term Goals
The General Plan establishes a long-term blueprint for the 
County utilizing the most current information on the state 
of the County’s land use, economic, and social conditions. 
It is a forward-thinking document that uses shorter-term 
policies and implementation measures to strategically reach 
long-term goals.

General Plan Guiding Principles
The Los Angeles County Department of Regional Plan-
ning (DRP) has spent years gathering data and meeting 
with residents, business people, and County employees 
to assemble information to shape the General Plan. From 
this process, a progressive list of Guiding Principles was 

View the General Plan Document online at:
http://planning.lacounty.gov/generalplan

IntroductIon
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developed to direct the creation of the General Plan. These 
Guiding Principles helped shape the General Plan’s goals, 
policies, and implementation programs. 

The Guiding Principles for the General Plan are:

Dynamic:•	  The General Plan is designed to be a visually 
engaging and exciting document that examines the 
existing social, physical, and economic conditions in 
the County and provides a forward-looking plan for 
the future.

Flexible:•	  The General Plan is adaptable to the fast-chang-
ing social, physical and economic environments of the 
County. To ensure continued relevance, the General 
Plan goals and policies will be re-evaluated every five 
(5) years or sooner if needed. Between these milestone 
updates, the General Plan will be amended as neces-
sary (a maximum of four times per year in accordance 
with State law) to conform to changing laws, require-
ments, and the diverse needs of 
our communities. 

Accountable:•	  The General Plan’s 
goals and policies are clearly 
articulated and formatted in 
order to facilitate an accountable 
General Plan that can be easily 
measured and evaluated. 

Inspirational:•	  The General Plan 
is presented in a way that is 
intended to inspire and raise 
the aspirations of all residents, 
the business community, and 
County agencies to make the 
County an even better place to 
live and work.

Informative:•	  The General Plan is an educational, data-
driven document designed to inform and enlighten 
the community about existing conditions and future 
possibilities for change.

Progressive:•	  The General Plan is a future-oriented, for-
ward-thinking document, incorporating the newest 
and best practices related to technology, innovative 
development practices, energy conservation, environ-
mental stewardship, and economic sustainability.

History of the Los Angeles County General Plan
The first attempts at formalizing a development plan for 
the unincorporated areas of Los Angeles County began in 
1970 with the creation of the Environmental Development 
Guide. Three years later in 1973, County officials adopted 
the first General Plan for Los Angeles County, and in 1980, 
the General Plan was revised and adopted by the County 
Board of Supervisors. 

Since that time, the unincorporated areas of Los Angeles 
County have undergone a variety of physical, demographic, 
and economic changes that present planners and County 
officials with a unique set of challenges and opportunities. 
The General Plan sets goals and policies that are designed 
to address immediate issues and concerns while main-
taining an awareness of the long-term implications and 
consequences of these proposed actions. The General Plan 
incorporates an analysis of the current conditions in the 

The enormous increase in scale of the 
metropolitan region today requires an 
entirely new scale of image if the region 
is to hold together as an entity

–Edmund Bacon

“

Los Angeles County Board of Supervisors, 2008
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County and provides planning policies that will affect 
long-term planning decisions. Although the General Plan 
envisions goals and policies with a 20-year horizon, the 
Department of Regional Planning will update the General 
Plan on a continual basis to reflect the dynamic nature of 
the ongoing development in the unincorporated areas of 
Los Angeles County. 

Public Participation
Community participation was critical in the development 
of the General Plan. The Department of Regional Planning 
conducted an extensive series of community workshops 
and environmental impact report (EIR) scoping meetings 
throughout the County to engage residents in the process of 
shaping the General Plan. Residents and planners worked 
together to collaboratively develop ideas for the goals and 
policies of the General Plan. The result of these visioning 
workshops was a draft of the General Plan goals and poli-
cies called Shaping the Future 2025, which was released for 
public review in 2004. 

Further input for the development of the General Plan con-
tinued through 2004 to 2006 with a series of workshops and 
inter-departmental presentations. In the summer of 2007, 
the Draft Preliminary General Plan was released for public 
review and staff again conducted public outreach meetings 
to garner input into the planning process. Throughout the 
entire development process, the Department of Regional 
Planning kept community stakeholders apprised of the 

status of the General Plan through the Department’s Gen-
eral Plan Update Program website, as well as through meet-
ings and presentations, as requested.

II. GENERAL PLAN FoRMAT

The California Government Code Section 65302 requires 
that all general plans contain and address seven elements: 
land use, transportation, housing, conservation, open space, 
noise, and safety. The Government Code also provides flex-
ibility in the format and allows jurisdictions to combine 
elements or to cover new topics. The Los Angeles County 
General Plan contains all seven required elements, with the 
Conservation and Open Space elements being combined. 
The Housing Element is being updated as a separate docu-
ment. The Los Angeles County General Plan also provides 
three additional Elements: Air Resources, Public Services 
and Facilities, and Economic Development. The General 
Plan is organized as follows:

Chapter 1:•	  Introduction
Chapter 2:•	  Background
Chapter 3:•	  Land Use Element
Chapter 4:•	  Mobility Element
Chapter 5:•	  Air Resources Element
Chapter 6:•	  Conservation and Open Space Element
Chapter 7:•	  Noise Element 
Chapter 8:•	  Safety Element
Chapter 9:•	  Public Services and Facilities Element
Chapter 10:•	  Economic Development Element

The following five companion documents comprise the Los 
Angeles County General Plan:

General Plan:•	  Contains a background discussion that 
frames how the General Plan was created, and the 
goals, policies, and implementation programs for each 
of the Elements.

Appendix I:•	  Area and Community Plan Land Use Policy 
Maps.

Appendix II:•	  Land Use Plan Maps for Unincorporated 
Areas without a Local Plan.

Technical Appendix:•	  Contains information and studies 
that were generated in creating the General Plan.

Public Participation
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Environmental Impact Report (EIR):•	  Meets the require-
ments of the California Environmental Quality Act 
(CEQA). The Regional Planning Commission and 
Board of Supervisors use the EIR to understand the 
potential environmental implications associated with 
implementation of the General Plan.

III. THE RoLE oF THE GENERAL PLAN

The Department of Regional Planning provides long-range 
planning that guides land use decisions and development 
patterns in the unincorporated areas of Los Angeles County. 
The General Plan is the primary document that the Depart-
ment utilizes in making land use and service development 
recommendations. In addition, the General Plan is a tool 
that facilitates inter-agency and inter-jurisdictional col-
laboration to meet agreed upon countywide land use and 
service-related goals. It provides valuable information to 
regional agencies, incorporated cities, and individual com-
munities in unincorporated areas on the development pat-
terns in the County for the next 20 years so that they can 
plan their service needs accordingly and effectively.

Regional Agencies
In Los Angeles County, special district agencies and regional 
agencies make many decisions related to the provision and 
maintenance of public services. For example, the County has 
numerous water districts, school districts, and sanitation 

district providers. All regional agen-
cies with jurisdictional activities in 
the County are responsible for coor-
dinating with the County government 
on policies and programs that affect 
the region, as their policies often affect 
the County’s urban and rural form of 
development. As such, the General 
Plan is a vehicle for providing gen-
eral policy guidance to all of the agen-
cies, districts, and governments that 
operate within the County’s sphere 
of influence. Examples of the major 
regional agencies the County works 
with include the Los Angeles County 
Metropolitan Transportation Author-
ity (Metro), the Southern California 
Association of Governments (SCAG), 
and the Metropolitan Water District 
(MWD).

Incorporated Cities
There are 88 cities in Los Angeles County, all of which 
have their own General Plans that govern their individual 
jurisdictions. While the Department of Regional Planning 
is responsible for the land use planning in unincorporated 
areas of the County, many other County agencies provide 
services to the unincorporated areas and many or all of the 
88 incorporated cities. The General Plan primarily focuses 
on the unincorporated areas, which comprise nearly 65% 
of the 4,083 square miles of Los Angeles County. How-
ever, the General Plan does address regional issues that are 
countywide as appropriate, such as flood management or 

SCAG’s Regional Comprehensive Plan (RCP) is a holistic, 
strategic plan for defining and addressing Southern Cali-
fornia’s inter-related housing, traffic, water, air quality, and 
other regional challenges. In developing the RCP, SCAG 
relied on a set of Guiding Principles for sustaining a livable 
future that closely matched goals of the County’s General 
Plan, such as:

Improve mobility for all residents;•	
Foster livability in all communities;•	
Enable prosperity for all people; and,•	
Promote sustainability for future generations.•	

Downtown Los Angeles - Source: Pictometry International Corp
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fire hazards. The responsibilities and focus of countywide 
issues versus those specific to the unincorporated areas of 
Los Angeles County are clearly identified throughout the 
General Plan.

Unincorporated Communities
The General Plan Elements are structured to address issues 
that transcend local community interests and are of county-
wide importance. However, in California, more local-level 
planning is carried out through area and community plans. 
Community plans are a part of the General Plan but focus 
on a particular region or community within unincorpo-
rated Los Angeles County. A community plan is adopted 
by resolution as an amendment to the General Plan (in the 
manner set out in §65350, et seq). It refines the policies of 
the General Plan as they apply to a smaller geographic area 
and is implemented by ordinances and other discretion-
ary actions, such as zoning. A community plan must be 
internally consistent with the General Plan of which it is 
a part, meaning all principles, goals, objectives, policies, 
and plan proposals set forth in an area or community plan 
must work within the overall context and framework of 
the General Plan. Each community plan need not address 
all of the issues required by the General Plan when the 
overall General Plan satisfies these requirements. However, 
a community plan may provide greater detail for policies 
affecting development in a defined area. The various types 
of community level planning are more fully addressed in 
the Land Use Element.

IV. CoMMUNITY PRIoRITIES
The goals and policies of the General Plan reflect the broadly 
expressed needs, concerns, and aspirations of County resi-
dents. Community participation and citizen feedback have 
been crucial components in the creation of the General Plan. 
Through public outreach activities, County residents identi-
fied the following ten (10) issues they felt were important 
topics to be addressed in the General Plan:

Promote a Strong and Diversified Economy
Provide a wide range of investment opportunities and •	
job choices so that the County is less vulnerable to the 
harmful consequences of recessions. 
Provide an adequate supply of land suitable for indus-•	
try and commerce to ensure a diversified and strong 
economy.
Increase workforce training efforts to better prepare •	
the job force for the careers of the future.

Promote Fiscal, Environmental, Social 
and Logistical Sustainability

Meet the needs of the current generation without com-•	
promising the ability of future generations to meet 
their needs. 
Encourage practices that maximize user benefit, mini-•	
mize waste and redundancy, and consistently promote 
the revitalization, restoration, and enhancement of the 
built, natural, and social environments. 

Port of Los Angeles and Long Beach

Urban Infill Development and Affordable Housing
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Promote the conservation of energy and other valuable •	
natural resources as a basic principle in all planning 
activities.

Promote Revitalization of Urban Areas
Direct development opportunities to areas most in •	
need of economic investment. 
Emphasize code enforcement as a means to spur urban •	
redevelopment in economically depressed urban 
areas.

Provide Affordable Housing
Build and maintain a diversity of decent housing at •	
an affordable price.

Provide for Adequate Community Services and Facilities
Maintain roadways and regulate land uses.•	
Provide community services and facilities like schools, •	
parks, and libraries that play a significant role in the 
enrichment of the public consciousness.
Develop a sense of place for the many neighborhoods •	
within the County.
Ensure proficient emergency service and infrastructure •	
coverage, like sewer and wastewater systems, that are 
necessary for the health and safety of residents and 
visitors. 
Increase community services like daycare and job •	
training centers. 

Promote Multimodal Transportation Alternatives 
and an Efficient Transportation System

Maintain and maximize the efficiency of the County •	
highway and road network system by integrating and 
promoting alternative forms of transportation such as 
rail, bus, and biking. 
Improve the freight and highway system for the safe •	
and efficient movement of goods.

Improve Air Quality
Address the regional issue of air quality, which is •	
important in maintaining a high quality of life for 
County residents.

Conserve Water and Protect its Quality
Develop and promote strong conservation efforts and •	
preserve land for the natural recharge of groundwater, 
which is essential to ensure an ongoing adequate supply 
of quality water to the County.

Promote the development of a countywide recycled •	
water system.

Protect the Natural Environment, Natural 
Resources, and Conserve open Space 

Maintain and protect natural resources, such as clean •	
air and water, wildlife habitat areas, mineral resource 
areas, agricultural land, national forest land, parks and 
open space areas, and recreational areas. 
Preserve open space areas that provide valuable rec-•	
reational, scenic and biological resources for County 
residents. 
Acquire open space and limit development in rural •	
areas.

Protect Against Natural and Manmade Hazards
Create programs to provide current and improved •	
hazard-related information, and strengthen develop-
ment review procedures and standards.

Vasquez Rocks, Open Space
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V. IMPLEMENTING THE GENERAL PLAN

The General Plan is primarily designed to assist decision-
makers and the general public with land use planning and 
infrastructure/service management. It also provides guid-
ance for policy and program development throughout the 
County, which is planned for and implemented by a variety 
of departments, agencies, commissions, and community 
groups. The General Plan also puts forth several strategies 
and action items for the implementation of its goals and 
policies.

While the General Plan was written by 
the Department of Regional Planning, 
the implementation of the Plan is the 
responsibility of the entire County , 
its many departments, and its agen-
cies. In Los Angeles County, the Gen-
eral Plan is especially useful to the 
Board of Supervisors and the Regional 
Planning Commission, both of whom 
are charged with implementing this 
adopted policy document. 

While writing the General Plan’s 
Implementation Actions, County 
staff consulted with various County 
agencies to produce implementation 
measures that maximize collaboration 

and facilitate short-term, strategic actions to help realize the 
long-range intent of the General Plan. The implementation 
actions are listed after their relevant set of goals and poli-
cies in the last section of each Element. A comprehensive 
list and timeline of all General Plan implementation action 
can be found in Appendix I.

VI. LoS ANGELES CoUNTY GENERAL PLAN: 
PLANNING TOMORROW’S GREAT PLACES
The updated Los Angeles County General Plan arrives 
at an opportune time. The landscape for how planning 
and development activities take place in the County is 
undergoing profound changes. Extreme environmental 
conditions, such as water shortages and wildfires, require 
that County officials develop and build in ways that differ 
from past practices, promote environmental sustainabil-
ity, and maximize public safety. The high cost of housing 
and development, and the absence of available land have 
also affected planning practices in the County, as mixed 
use development, infill development and transit corridor 
planning replace sprawling growth patterns. 

Sustainability
The primary theme of the County General Plan, and the 
ultimate goal of all of its policy actions, is to achieve sustain-
ability. Sustainability is a simple concept that involves the 
utilization of planning practices that ensure people’s needs 

Downtown Los Angeles

Metro Rail Gold Line
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in the present are met without compromising the ability 
of future generations to meet their economic, social, and 
environmental needs. The County is committed to utilizing 
and promoting land use policies that achieve sustainability, 
and to implementing practices that promote healthy, livable, 
and sustainable communities. 

The General Plan addresses sustainability on a regional 
level by increasing its attention to environmental protection 
and by making long-range changes to the regulations that 
govern planning and development activities. For example, 
the Department of Regional Planning is working closely 
with staff from the Department of Public Works to imple-
ment operational practices to the County Code that require 
low-impact development standards that manage stormwater 
runoff, and building code changes that use green-building 
techniques to conserve water and energy. 

Furthermore, the General Plan also promotes sustainability 
at the community and neighborhood level. The Leadership 
in Energy and Environmental Design (LEED) for Neighbor-
hood Development Rating System was created by the U.S. 
Green Building Council (USGBC) to develop a national 
set of standards for neighborhood development and design 
that is based on smart growth principles, environmental 
sustainability, and the building of healthy and livable com-
munities. These standards were created to accomplish a set 
of goals that are similar to those in the County’s General 
Plan: revitalize urban areas, reduce land consumption, 

reduce automobile dependence, promote pedestrian safety 
and accessibility, improve air quality, decrease stormwater 
runoff, and build more livable, sustainable communities for 
people of all income levels. Adhering to these standards, 
the Los Angeles County General Plan provides policies 
to achieve all of these goals and meet the sustainability 
benchmarks as outlined by the LEED Neighborhood Devel-
opment Rating System.

The County recognizes that achieving countywide sus-
tainability will involve shifts in policy that will be initi-
ated and implemented over many years. The Los Angeles 
County General Plan will also be just one instrument in 
the County’s endeavors to achieve sustainability. But as the 
guiding policy document for land use in the County, the 
Los Angeles County General Plan: Planning Tomorrow’s 
Great Places will lead the way for the sustainable planning 
and development actions of the future.

•

Renewable Energy and Conservation
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I. PURPoSE
The purpose of the Background Chapter is to describe the 
natural, rural, and urban characteristics of unincorporated 
Los Angeles County. Following this description is a sum-
mary of the County’s current demographic data, which 
looks at statistics and projections related to population, 
housing, and employment. From this data, the Department 
of Regional Planning (DRP) formulated a broad list of plan-
ning assumptions that were used to shape the goals, policies, 
and implementation programs for the General Plan. 

II. LoCATIoN AND CoUNTY DESCRIPTIoN

Los Angeles County is geographi-
cally one of the largest counties in 
the nation with approximately 4,083 
square miles. The County stretches 
along 75 miles of the Pacific Coast 
of Southern California, and is bor-
dered to the east by Orange and San 
Bernardino Counties, to the north by 
Kern County, and to the west by Ven-
tura County. Los Angeles County also 
includes the offshore islands of Santa 
Catalina and San Clemente. Figure 2.1 
shows the regional location of Los 
Angeles County.

The County Setting
The unincorporated areas account for 
approximately 65% of the total Los 
Angeles County land area, as seen in 
Table 2.1.

The unincorporated areas of the County cover a large geo-
graphic area and are ecologically and climatically diverse. 
A truly unique aspect of planning in the County is the 
non-contiguous nature of the County’s jurisdiction. The 
unincorporated areas of Los Angeles County consist of 
124 separate, non-contiguous land areas. The unincorpo-
rated areas in the northern part of the County are covered 
by large amounts of sparsely populated land and include 
the Angeles National Forest, a portion of the Los Padres 
National Forest, and the Mojave Desert. The unincorpo-
rated areas in the southern part of the County consist of 
58 pockets of unconnected communities, often referred to 
as the County’s unincorporated “urban islands”. 

bAckground
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Figure 2.1: Regional Location of L.A. County
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Los Angeles County is divided in to five (5) supervisorial dis-
tricts. The Los Angeles County Board of Supervisors, created 
by the state Legislature in 1852, is the governing body for 
the County. Five supervisors are elected to four-year terms 
by voters within their respective districts. The Board has 
executive, legislative, and quasi-judicial roles. It appoints all 
department heads other than the assessor, district attorney, 
and sheriff, which are also elected positions.

Figure 2.2 displays the unincorporated areas of the County, 
and Figure 2.3 depicts the County’s five (5) 
Supervisorial Districts.

Defining Characteristics
The following discussion categorizes the unin-
corporated areas of the County by defining char-
acteristics and/or natural elements. There is a 
high level of diversity among the communities and 
their natural features within each geographic area 
of the County. The purpose of these descriptions is 
to familiarize readers with the diversity of the various 
communities under the County's jurisdiction. 

Northern Los Angeles County
The northern part of the County contains the largest 
amount of unincorporated County land, and is 
generally defined as the land between the Ven-
tura and San Bernardino County lines, 
and from the Kern County line in the 
north stretching southward to the San 
Gabriel Mountains. This area includes 
large sections of the Mojave Desert, the 
Angeles and Los Padres National Forests, 
and contains most of the remaining agricul-
tural land in Los Angeles County. Addition-
ally, Edwards Air Force Base, which straddles 
the Los Angeles County and Kern County border, 
consists of 79,000 acres of land along 
the north County border.

This area has seen the most growth and annexation over 
the last 20 years, such as the incorporation of the City of 
Santa Clarita and the expansion of the cities of Palmdale 
and Lancaster. Despite the rural nature of the area, sig-
nificant urbanization can be seen in the Santa Clarita and 
Antelope Valleys. There are four (4) major new planned 
communities under development in this area: Northlake, 
Fair Oaks Ranch, Newhall Ranch , and Centennial. The key 
planning issues in these areas include the loss of open space 
to development, strains on over-extended public services, 
and the environmental impacts related to long commuting 
patterns to and from the Los Angeles basin.

Western Los Angeles County
The western and coastal parts of unincorporated Los Ange-
les County include the Santa Monica Mountains Region 
and the offshore coastal zones that stretch along the Pacific 
Ocean. This area contains some of the most scenic parts of 
the County, including the Santa Monica Mountain National 

Table 2.1: L.A. County Distribution of Land Area
County Land 
Components

Cities
(sq. miles)

Unincorporated
(sq. miles)

Total
(sq. miles)

Mainland 1,423.7 2,528.3 3,952.0

San Clemente Island 0.0 56.4 56.4

Santa Catalina Island 2.9 71.9 74.8

Total 1,426.6 2,656.6 4,083.2
Source: Los Angeles County Department of Public Works
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Recreation Area. Because of its natural amenities and prox-
imity to urban areas, development in this area 
is often seen as controversial. The unincor-
porated areas include land that is preserved 
for open space and regional parks, small rural 
communities, and growing communities such as 
Las Virgenes. Santa Catalina Island, which outside 
of the City of Avalon is managed almost entirely by 
the Catalina Island Conservancy, and San Clemente 
Island, which is wholly owned and operated by the 
U.S. Navy, are located in the County’s two offshore 
coastal zones.

There are also a handful of diverse unincorporated pockets 
located south of the Santa Monica Mountains that are very 
distinct from other County areas. These pockets 
include Marina del Rey, a highly developed 
coastal community south of the City of 
Santa Monica, the Ladera Heights/Baldwin 
Hills, Lennox, Del Aire and Alondra Park 
neighborhoods, and the large Veterans 
Administration complex that straddles 
I-405 near Westwood. The Baldwin Hills, 
with the Kenneth B. Hahn State Park, and the 
marina facilities at Marina del Rey provide many 
recreational opportunities for area residents.

Southern Los Angeles County
The southern part of the County includes Los Angeles basin 
communities that are highly urbanized, very dense, and 
are generally characterized by challenging physical and 
economic conditions. These urban pockets include the com-
munities of Florence-Firestone, Willowbrook, West Rancho 
Dominguez, Westmont, West Athens, East Compton and 
West Carson. There are very few natural areas and open 
spaces in the southern basin, and these communities have 
disproportionate amounts of industrial land uses. The prin-
cipal planning concerns in this area are the incompatibility 
of industrial and residential land uses, the need to attract 
new investment, businesses and jobs, and basic services 
and infrastructure, such as grocery stores.

East Los Angeles County
There are a few urban pockets adjacent to the Gateway Cit-
ies that line the eastern border of the City of Los Angeles. 
This area, which includes the West Whittier community, is 
urban and largely residential. The critical challenges facing 
these communities are their aging housing stock and lack 
of economic investment.

The eastern parts of the County are comprised of East Los 
Angeles and the San Gabriel Valley communities. East Los 
Angeles is located just east of downtown Los Angeles. It is 
home to a diverse mix of residential and commercial uses 
and is an older, denser, and more established community 
compared with other unincorporated areas. This area is 
heavily influenced by the majority Hispanic community, 
and its connections to the economy of the City of Los 
Angeles. The expansion of the Metro Gold Line into East 
Los Angeles presents the community with many develop-
ment and planning opportunities, such as transit-oriented 
development. 
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All General Plan Figures Can Be Found on the 
DRP Website at planning.lacounty.gov/maps
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Los Angeles County Draft General Plan / Current Population Estimates

San Gabriel Valley
There are several pockets of unincorporated communities 
that line the San Gabriel Valley, south of the San Gabriel 
Mountains and north of the Puente Hills. Like East Los 
Angeles, many of the communities in this area are older, 
denser and more established than their northern coun-
terparts and they are culturally influenced by their large 
Hispanic and Asian populations. The San Gabriel Valley 
communities are widely diverse in terms of housing stock, 
development patterns, and the amount of industry in each 
community. Some areas in the eastern part of the County, 
like Hacienda Heights and Rowland Heights, are newer 
bedroom communities that line the scenic Puente Hills, 
while other areas are characterized by a much older hous-
ing stock or are primarily industrial. Following the North 
County, the San Gabriel Valley is experiencing the most 
rapid growth in the County. III. DEMoGRAPHICS 

This section of the General Plan documents the current 
demographic and economic conditions in unincorporated 
Los Angeles County. This data was used to identify impor-
tant demographic and social trends that helped shape the 
goals and policies of the General Plan. The demographics 
section utilizes statistics from the Demographic Research 
Unit of the California Department of Finance, which is 
designated as the single official source of demographic 
data for state planning and budgeting. Additional data are 
provided by the U.S. Census Bureau.

Current Population Estimates
Tables 2.2 and 2.3 show the population estimates for Los 
Angeles County, and the percent change in population for 
the years 2000-2006. Both the unincorporated areas and 
the County as a whole have experienced steady popula-
tion growth. However, as seen in Table 2.3, the percentage 
of change in population over the last six years has been 
higher in the unincorporated areas when compared to the 
County at large.

Table 2.2: L.A. County Population Estimates, 2000-2006.
County 2000 2001 2002 2003 2004 2005 2006

Unincorporated 986,050 1,004,301 1,026,047 1,045,549 1,063,148 1,079,245 1,092,908

Incorporated 8,533,280 8,658,942 8,803,068 8,933,923 9,025,786 9,087,172 9,152,664

Total 9,519,330 9,663,243 9,829,115 9,979,472 10,088,934 10,166,417 10,245,572
Source: State of California, Department of Finance, E-4 Population Estimates for Cities, Counties and the State, 

2001-2006,with 2000 Benchmark. Sacramento, California, May 2006.

Table 2.3: Percent Change in Population 
for L.A. County, 2000-2006.

Year Unincorporated 
Population

Percent 
Change

Total County 
Population

Percent 
Change

2000 986,050 - 9,519,330 -

2001 1,004,301 1.85 9,663,243 1.51

2002 1,026,047 2.17 9,829,115 1.72

2003 1,045,549 1.90 9,979,472 1.53

2004 1,063,148 1.68 10,088,934 1.10

2005 1,079,245 1.51 10,166,417 0.77

2006 1,092,908 1.27 10,245,572 0.78
Source: State of California, Department of Finance, E-4 Population 
Estimates for Cities, Counties and the State, 2001-2006, with 2000 

Benchmark. Sacramento, California, May 2006.

Cultural Diversity Mural

RB-AR50738



16

Chapter 2: Background

1

2

3

4

5

6

7

8

9

10

A1

A2

Regional Context
For a broader perspective, a review of regional population 
data is informative. The Southern California Association of 
Governments (SCAG) is a regional planning agency for the 
six-county Southern California area, which includes Los 
Angeles, Orange, Ventura, Imperial, San Bernardino, and 
Riverside Counties. Table 2.4 shows population growth in 
all of the SCAG counties between 1990 and 2000. Although 
Los Angeles County had the slowest rate of growth of all 
of the SCAG counties during that period, it remains by far 
the most populous.

Racial and Ethnic Composition
In addition to being the most populous county in the SCAG 
region, Los Angeles County is also the most diverse. The 
cultural variety of residents in Los Angeles County plays a 
significant role in defining the character of the unincorpo-
rated communities. Influenced by migratory patterns, the 
roughly ten million residents of the County comprise one 
of the most diverse regions in the United States. 

The Demographic Research Unit of the California Depart-
ment of Finance estimates that by the year 2050, the His-
panic and Asian populations will account for more than 80% 
of the residents in the County. Any effort to guide future 
planning endeavors must recognize and respect the diver-
sity and social values that accompany these demographic 
shifts. Table 2.5 shows the racial and ethnic make-up of the 
unincorporated County population.

IV. PRoJECTIoNS

This section of the General Plan provides projections that 
estimate future demographic and economic conditions 
based upon a variety of informed assumptions and scenar-
ios. Projections play a critical role in the planning process 
and are tools that can help guide future development pat-
terns in the County. The growth projections contained in 
this Chapter are based on the best information the County 
is able to obtain, provides a picture of probable occurrences 
rather than assured outcomes, and whose accuracy is inde-
pendent of unforeseen future events.

This section focuses on population, housing, and employ-
ment projections that are based on the SCAG 2008 Regional 
Transportation Plan (RTP). As the designated Southern 
California Metropolitan Planning Organization (MPO), 

Table 2.5: Racial/Ethnic Composition of 
Unincorporated L.A. County, 2000.

Race / Ethnicity Population Percent 

Hispanic 525,903 53.3%

White 239,580 24.3%

African American 103,504 10.5%

Asian 95,814 9.7%

Native American 2,714 0.3%

Native Hawaiian 1,802 0.2%

Other 1,617 0.2%

Two or More Races 16,603 1.7%

Total 987,537 100%
Source: 2000 U.S. Census

Table 2.4: Population by County for SCAG Region, 1990-2000.

County 1990 
Population

2000 
Population

Percent 
Increase

Los Angeles 8,863,164 9,519,338 + 07.4%

orange 2,410,556 2,846,289 + 18.1%

San Bernardino 1,418,380 1,709,434 + 20.5%

Riverside 1,170,413 1,545,387 + 32.0%

Ventura 669,016 753,197 + 12.6%

Imperial 109,303 142,361 + 30.2%
Source: 2000 U.S. Census

LA County’s Next Generation
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Los Angeles County Draft General Plan / SCAG Subregions

SCAG is mandated by the federal government to research 
and draw up plans for transportation, growth management, 
hazardous waste management, and air quality issues.

As part of the methodology for the 2008 RTP 
projections, SCAG requested local jurisdic-
tions to provide feedback on their community 
statistics in order to improve the accuracy of 
SCAG’s projections. The Department of Regional 
Planning conducted a systematic review of unin-
corporated areas to account for unique land use 
characteristics, including availability of vacant and 
underutilized land, land suitability, transportation 
networks, and redevelopment potential.

SCAG Subregions
In this section, projections are organized according to 
SCAG’s eight subregions, which collectively encompass 
all of the County’s unincorporated areas. The sub-
regions, shown in Figure 2.4, include:

Arroyo Verdugo;•	
City of Los Angeles;•	
Gateway Cities;•	
Las Virgenes;•	
North Los Angeles County;•	
San Gabriel Valley;•	
South Bay Cities; and,•	
Westside Cities.•	

Population Projections
Table 2.6 shows the unincorporated 
County’s population projections based 
on SCAG’s forecasts for 2030.

SCAG projects that unincorporated 
Los Angeles County’s population will 
continue to grow, resulting in a 44% 
increase in population by the year 
2030. The rate of population growth 
will vary greatly among each sub-
region. For example, the North Los 
Angeles County subregion, which 
includes both the Santa Clarita Val-
ley and Antelope Valley unincorpo-
rated areas, is expected to grow by 

approximately 250,000 people (193.4%) by the year 2030. In 
contrast, the urban South Bay Cities subregion is projected 
to have a relatively lower population change of 12.4% over 

Table 2.6: Unincorporated L.A. County Population Projections

Subregion 2005 2030 Number 
Change

Percent 
Change

Arroyo Verdugo 20,395 23,443 3,048 15.0%

City of Los Angeles 57,235 64,837 7,602 13.3%

Gateway Cities 342,956 382,816 39,860 11.6%

Las Virgenes 21,341 30,529 9,188 43.1%

North L.A. County 132,797 389,595 256,798 193.4%

San Gabriel Valley 364,836 500,358 135,522 37.1%

South Bay Cities 117,449 131,191 13,742 12.4%

Westside Cities 29,068 39,214 10,146 34.9%

Totals 1,086,077 1,561,983 475,906 44.0%
Source: 2008 SCAG RTP Projections.
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the same period. These trends are important to identify so 
that County agencies can better prepare for future develop-
ment, guide development toward more suitable areas, focus 
services where most needed, and address issues related to 
overcrowding, housing shortages, and recreational needs.

Household Projections
Household estimates are an important indicator of the 
growing demand for all types of housing in the County. 
Table 2.7 displays the projected number of households for 
the unincorporated County subregions based on SCAG’s 
projections for 2030.

SCAG’s household projections indicate a net increase of 
148,626 households by the year 2030. The General Plan 
promotes accommodating these additional households 
through increasing density in appro-
priate areas to compensate for the 
County’s dwindling supply of devel-
opable land, and to protect its remain-
ing farmland, natural resources, and 
open spaces. The justification for 
several policies in the General Plan, 
such as supporting transit-oriented 
development and providing den-
sity bonuses for affordable housing 
development, are based on these pro-
jected increases in the number of new 
households. The Housing Element 
provides a comprehensive analysis of 
the unincorporated County’s housing 
needs and future plans for housing-

related planning activities. The 2008 
Housing Element can be found at 
http://planning.lacounty.gov/housing

Employment Projections
Los Angeles County is situated at the 
center of a highly developed and diver-
sified industrial-based economy. Major 
features of the economy include: one 
of the world’s largest concentrations of 
high technology industry supported 
by many advanced research and edu-
cational institutions; a high propor-
tion of employment concentrated in 
services, trades and professions; and 
the world’s fifth busiest seaport (the 

combination of the adjacent Ports of Los Angeles and Long 
Beach). Historically, the County’s economic base has adapted 
to rapid innovation and change, and has placed an emphasis 
on education and research as economic activities.

The economy and regional job market of Los Angeles County 
is large and increasingly diversified. The economic base 
of the Southern California region consists of professional 
services, diversified manufacturing activities, transporta-
tion and wholesale trade, tourism and entertainment, and 
defense-related and resource-based industries. In addi-
tion to strong manufacturing, services and trade sectors, 
the County has developed into a center of international 
business and finance. The Economic Development Ele-
ment of the General Plan provides a detailed discussion 
of the County’s economy and the land use issues related 

Table 2.7: Unincorporated L.A. County Household Projections 

Subregion 2000 2030 Number 
Change

Percent 
Change

Arroyo Verdugo 7,304 8,343 1,039 14.2%

City of Los Angeles 13,685 15,445 1,760 12.9%

Gateway Cities 82,041 99,353 17,312 21.1%

Las Virgenes 7,105 9,872 2,767 38.9%

North L.A. County 39,331 119,114 79,783 202.9%

San Gabriel Valley 99,301 138,128 38,827 39.1%

South Bay Cities 32,775 36,802 4,027 12.3%

Westside Cities 13,246 16,357 3,111 23.5%

Totals 294,788 443,414 148,626 50.4%
Source: 2008 SCAG RTP Projections.

Fast-forward to 2030. Imagine a Los Angeles County with 
almost three million residents over age 60, up from 1.4 
million today. One in every four neighbors will be older. 
What will be their quality of life? What services must we as 
a society provide now to assist and support them? As Los 
Angeles County’s population ages, pressure builds to assure 
the right local services exist to preserve older residents’ 
healthy independence and to mitigate potential problems 
as they age.

-L.A. County Seniors Count! 
County of Los Angeles, Community and Senior Services

“
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to economic development. Table 2.8 
shows employment projections for 
unincorporated Los Angeles County 
based on SCAG forecasts.

The largest growth in jobs is expected 
to be in the North L.A. County sub-
region (125.0%), the same area that 
is expected to see the most popula-
tion growth and housing construc-
tion. The General Plan considers these 
trends important, and the data shapes 
County goals and policies that pro-
mote healthy and sustainable commu-
nities that provide a high quality of life 
for County residents and businesses.

V. PLANNING ASSUMPTIoNS

Using the data compiled from the demographic analysis of 
the unincorporated County areas, several planning assump-
tions were formulated to aid the development of the goals, 
policies, and implementation programs contained in the 
General Plan Elements. The following planning assump-
tions have been organized by the three areas of demographic 
analysis (population, housing, and employment), and one 
section for the environment.

Population
There will be continued population growth county-•	
wide with a disproportionate amount of growth being 
concentrated in the North County.
The County will continue to see a complex pattern •	
of migration and immigration that will present cul-
tural and age-specific planning opportunities and 
constraints.
The Hispanic composition of the population will con-•	
tinue to increase.
Development to accommodate population growth will •	
continue to mount pressures to convert open space 
areas into non-open space uses. 
The need to balance population growth with envi-•	
ronmental concerns will be increasingly important 
in planning actions.

Specific incentives and land use strategies must guide •	
development toward infill areas, existing urban infra-
structure, and along public transit corridors in accor-
dance with SCAG’s Compass Blueprint 2% Strategy.

Housing
Housing demand, especially for affordable housing, •	
will remain high.
Affordable housing in the County will include low •	
income housing, low-median income housing, and 
workforce housing.
Consistent housing construction will be needed to •	
keep pace with the County’s expected rate of popula-
tion growth.
Development activities will be most aggressive in the •	
Santa Clarita and Antelope Valley areas.
There will be a continued decrease in land available for •	
new housing throughout the County coupled with a 
continued increase in pressure to preserve open space 
and agricultural land.
Higher density housing is needed to balance shortages •	
of land for development and the increasing needs for 
housing and commerce.

Employment
Los Angeles County will continue to be a major regional •	
economic center.
Existing employment trends are likely to continue.•	
The region will continue to lose manufacturing jobs •	
while seeing an increase in jobs related to professional 
and business services and trade.

Table 2.8: Unincorporated L.A. County Employment Projections

Subregion 2000 2030 Number 
Change

Percent 
Change

Arroyo Verdugo 3,844 4,082 238 6.2%

City of Los Angeles 24,820 26,785 1,965 7.9%

Gateway Cities 83,435 93,006 9,571 11.5%

Las Virgenes 16,277 17,854 1,577 9.7%

North L.A. County 34,592 77,831 43,239 125.0%

San Gabriel Valley 98,834 112,084 13,250 13.4%

South Bay Cities 20,346 21,767 1,421 7.0%

Westside Cities 17,637 18,459 822 4.7%

Totals 299,785 371,868 72,083 24.0%
Source: 2008 SCAG RTP Projections
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The County will need to promote and maintain a diver-•	
sified economy in order ensure a healthy and sustain-
able economic future.
The County will need to better train its workforce in •	
order to be prepared for future job growth and changes 
in the economy.
Commercial and industrial activities will continu-•	
ally need to be refined, improved, and balanced with 
residential sectors.
Infrastructure and commerce needs will continue to be •	
important to the County and will require the attention 
of various County agencies and officials.
Communities throughout unincorporated Los Angeles •	
County face unique and diverse economic conditions 
and challenges.
Development pressure to convert industrial lands to •	
other uses will continue.
The amount of trading and cargo activity at the Ports •	
will continue to grow, causing increased impacts on 
the regions environment and transportation system.

Environment
The County will continue to see environmental issues •	
arising from growth, transportation, and economic 
activities.
Development will continue to mount pressures to con-•	
vert open space areas into non-open space uses.

The challenge as to how to balance growth and the •	
environment will be increasingly important in plan-
ning decisions.
Existing parks will be burdened by a lack of neigh-•	
borhood parks and open space to serve a growing 
population.
Environmental conditions and environmental regu-•	
lations will continue the pressure to introduce and 
utilize new technologies and green techniques, such as 
green-building, low impact development and alterna-
tive energy sources. 
Attention to water supply, water quality regulations •	
and climate conditions will be critical planning issues 
related to global warming.
Global warming, air quality concerns, and federal and •	
state legislation will affect land use and transportation 
policies in the County.

•

Development at the Urban Fringe
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I. INTRoDUCTIoN
In accordance with Section 65302(a) of the Government 
Code, the Land Use Element of the General Plan identifies 
the goals and policies that guide the distribution, general 
location, and extent of uses of land for housing, business, 
industry, open space, and other uses of land in unincorpo-
rated Los Angeles County. 

The Land Use Element ensures a compatible balance of 
land uses to meet the diverse needs of the unincorporated 
communities in the County. Equally important, the Land 
Use Element provides planning tools, such as land use 
policy maps, as well as land use policy strategies, that will 
coordinate future development and revitalization efforts in 
the County. The Element’s principal intent is to be visionary, 
flexible, and sustainability-focused.

II. BACKGRoUND

How communities use land within their boundaries is 
referred to as land use policy. Effective land use policy 
adapts to fast-changing environmental, social and economic 
conditions. The General Plan is the foundation for all of the 
land uses that occur in the unincorporated County, and 
provides the framework for how the County will plan for 
and address the numerous land use challenges it faces. The 
Land Use Element also utilizes short-term programs and 
long-term strategies to provide flexible and comprehensive 
guidelines for dealing with County land use decisions and 
future development scenarios.

Land Use Plans
The County utilizes several types of community-based 
plans that comprise the General Plan. They are: Area Plans, 
Community Plans, Neighborhood Plans, Local Plans, 
Local Coastal Plans, and Specific Plans. The Department 
of Regional Planning (DRP) has overseen the creation of 
several community-based plans that encompass many of 
the unincorporated communities in the County.  

Figure 3.1 is a map of the unincorporated areas of the County 
that currently have a community-based plan. Following 
is a list of the community-based plans currently utilized 
by the County, including their dates of adoption. All of 
these plans can be found at the Department’s website at 
http://planning.lacounty.gov/luz.htm. 

Area Plans
Area plans are used for large, continuous areas of the County 
and allow for comprehensive and detailed planning, as well 
as for planning in coordination with adjacent cities. The 
County currently has three adopted Area Plans, and efforts 
are underway to update the Antelope Valley Area Plan and 
the Santa Clarita Valley Area Plan, a joint collaboration with 
the City of Santa Clarita called One Valley, One Vision:

Antelope Valley Area Plan •	 (Adopted 1986);
Santa Clarita Valley Area Plan •	 (Adopted 1990); and,
Santa Monica Mountains North Area Plan •	 (Adopted 2000).

Community and Neighborhood Plans
Community plans generally cover smaller geographic areas, 
even though a community plan area such as East Los Ange-
les may have a far greater population than that of some 
Area Plans. Typically community groups, looking for more 
detailed planning in their communities or for the resolu-
tion of a specific land use issue, initiate the preparation of 

lAnd use element
Source: Pictometry International Corp
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a Community Plan. There are currently eight 
adopted Community and Neighborhood 
Plans in the County and efforts are underway 
to update the Hacienda Heights Community 
Plan. A transit-oriented district (TOD) for East 
Los Angeles is also being developed to coincide 
with the expansion of the Los Angeles County 
Metropolitan Transportation Authority (Metro) 
Light Rail Gold Line, which will preface the update 
of the East Los Angeles Community Plan:

Hacienda Heights Community Plan •	 (Adopted 1978);
Rowland Heights Community Plan •	 (Adopted 1981);
Diamond Bar Community Plan •	 (Adopted 1982);
Altadena Community Plan •	 (Adopted 1986);
Walnut Park Neighborhood Plan •	 (Adopted 1987);
East Los Angeles Community Plan •	 (Adopted 
1988);
West Athens/Westmont Community •	
Plan (Adopted 1990); and,
Twin Lakes Community Plan •	
(Adopted 1991).

Local Plans and Local Coastal Plans
Land use regulation within areas defined as 
Coastal Zones includes the additional authorita-
tive power of the California Coastal Commission. 
The California Coastal Commission 
has final approval of projects within 

designated Coastal Zones unless a jurisdiction completes 
a certified Local Coastal Program (LCP). An LCP is com-
prised of a Land Use Plan and a Local Implementation Plan 
(LIP). There are three adopted Local Coastal and Land Use 
Plans in the County. The Santa Monica Mountains Coastal 
Zone Plan, scheduled for adoption in 2008, will replace the 
Malibu Local Coastal Plan:

Santa Catalina Island Local Coastal Plan •	 (Adopted 1983); 
Marina Del Rey Land Use Plan •	 (Adopted 1996);
Malibu Local Coastal Plan •	 (Adopted 1986); and,
Santa Monica Mountains Coastal Zone Plan •	
(Expected Adoption 2008).

Specific Plans
Specific plans are often used for large planning projects, as 
well as for handling complicated sites with environmental 
and fiscal constraints. A Specific Plan enables the County to 
assemble, in one package, a set of land use specifications and 
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implementation programs tailored to the unique character-
istics of a particular site. There are currently five adopted 
Specific Plans in the County:

Fair oaks Ranch •	 (Santa Clarita Valley) (Adopted 1986);
Canyon Park •	 (Santa Clarita Valley) (Adopted 1986);
La Vina •	 (Altadena) (Adopted 1989);
Northlake •	 (Santa Clarita Valley) (Adopted 1993); and,
Newhall Ranch •	 (Santa Clarita Valley) (Adopted 1999).

III. CoUNTY LAND USE DESIGNATIoNS

The following section describes the general land use designa-
tions that express land use policy and guide development 
activities in the communities without a community-based 
plan. The following land use designations (summarized in 
Table 3.1) make up the land use legend for the County land 
use policy maps for these communities. This land use legend 
represents the county-wide land use designation and will be 
used for the General Plan and all community-based plans 
as they are created or updated 

Additionally, each section contains a summary table that 
presents the County’s land use designations and their cor-
responding consistent zoning districts. Further details on 

conditions for development and the general standards for 
permitted uses within each zoning district can be found 
in Title 22 of the Los Angeles County Code.

Geographically Constrained Development

Land Use and Zoning Affect Community Character
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Table 3.1: L.A. County Land Use Categories

Land Use Code Permitted 
Density or FAR Intended Uses

Rural

Agriculture AG 10 acre 
minimum Identifies and establishes areas suitable for agricultural land uses.

Rural Lands-1 RL1 Maximum 
1 du/1 ac

Rural land uses include single family homes, equestrian uses, agricultural and 
related activities, other rural activities, and appropriate local serving, ancillary 
commercial uses.

Rural Lands-2 RL2 Maximum 
1 du/2 ac

Rural land uses include single family homes, equestrian uses, agricultural and 
related activities, other rural activities, and appropriate local serving, ancillary 
commercial uses.

Rural Lands-5 RL5 Maximum 
1 du/5 ac

Rural land uses include single family homes, equestrian uses, agricultural and 
related activities, other rural activities, and appropriate local serving, ancillary 
commercial uses.

Rural Lands-10 RL10 Maximum 
1 du/10 ac

Rural land uses include single family homes, equestrian uses, agricultural and 
related activities, other rural activities, and appropriate local serving, ancillary 
commercial uses.

Rural Lands-20 RL20 Maximum 
1 du/20 ac

Rural land uses include single family homes, equestrian uses, agricultural and 
related activities, other rural activities, and appropriate local serving, ancillary 
commercial uses.

Rural Lands-40 RL40 Maximum 
1 du/40 ac

Rural land uses include single family homes, equestrian uses, agricultural and 
related activities, other rural activities, and appropriate local serving, ancillary 
commercial uses.

Residential

Large Lot 
Residential H2 0-2 du/ac Single family detached 

Suburban 
Residential H5 0-5 du/ac Single family detached

Suburban 
High Density 
Residential 

H9 0-9 du/ac Single family detached, single family attached, town homes, duplexes

Medium Density 
Residential H18 9-18 du/ac Town homes, duplexes, multi-family

Urban Residential H30 18-30 du/ac Low rise, multi-family residential buildings

Urban Medium 
Residential H50 30-50 du/ac Medium-rise, multi-family residential buildings

High-rise 
Residential H75 50-75 du/ac High-rise, multi-story multi-family dwellings

Commercial

Rural Commercial CR
70% lot 

coverage, 35ft 
height limit

Provides sites for commercial and personal services compatible to agricultural, 
rural and recreational activities.

Neighborhood 
Commercial CN

75% lot 
coverage, 35ft 

height limit

Local serving commercial, office and professional businesses, retail and service 
establishments. 

Major Commercial CM
90% lot 

coverage, 55ft 
height limit

Large, retail and destination shopping areas, tourist and recreation related 
commercial services, hotels, and amusement activities. 
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Table 3.1: L.A. County Land Use Categories

Land Use Code Permitted 
Density or FAR Intended Uses

Industrial

Rural Industrial IR
85% lot 

coverage, no 
height limit

Provides sites for industrial uses compatible to agricultural and rural activities.

Light Industrial IL
90% lot 

coverage, 35ft 
height limit

Identifies and establishes areas suitable for light industrial and industrial park 
activities, and small accessory uses.

Heavy Industrial IH
90% lot 

coverage, no 
height limit

Identifies and establishes areas suitable for heavy industrial activities that are 
intense in nature and have the potential to generate major environmental 
concerns, such as noise or dust.

Office and 
Professional Io

90% lot 
coverage, 55 

ft. height limit

Includes major office and business uses, and other employee intensive uses, 
such as technology and research centers, corporate headquarters, and clean 
industry hubs.

Public

Public and Semi-
Public Facilities P N/A Provides areas for the appropriate development and presence of a variety of 

public and semi-public facilities, infrastructure and their related grounds.

Transportation 
Corridor TC N/A Freeway or rail corridor right-of-way where little to no development activity is 

allowed.

Military Land ML N/A Military bases and land controlled by U.S. Department of Defense.

Open Space

Open Space 
Conservation oS-C N/A Provides for the protection of open space areas and scenic resource 

preservation. Can include passive trail networks.

Open Space Parks 
and Recreation oS-PR N/A

Includes open space areas for recreational uses, such as regional and local 
parks, trails, athletic fields, community gardens, golf courses, cemeteries, and 
other open spaces.

Open Space 
National Forest oS-NF N/A Applies to the Angeles National Forest and Los Padres National Forest areas 

under the supervision of the National Forest Service.

Bureau of Land 
Management oS-BLM N/A Applies to all land under the specific regulations of the Federal Bureau of Land 

Management.

Water oS-W N/A Includes bodies of water such as lakes, reservoirs, natural waterways, and 
man-made infrastructure such as drainage channels, and spillways.

Mineral Resources oS-MR N/A Includes mineral extraction sites, and areas that are protected for mineral 
extraction activities.

Overlays

Mixed Use MU N/A
Identifies areas that are encouraged for mixed use development with 
associated incentives and development bonuses to be determined by 
individual implementing ordinances.

Transit-Oriented 
Development ToD N/A

Identifies areas that have been designated Transit-Oriented Districts with 
associated incentives and development bonuses as determined by their area 
specific implementing ordinances.

SEAs SEA N/A Identifies areas that have been designated Significant Ecological Areas.

Hillside 
Management HM N/A Identifies areas that are covered under the Hillside Management Ordinance 

with slopes 25 percent and higher.

Other

Specific Plans SP N/A Large, mixed-use developments and planned communities that are developed 
in phases or all at once by a single developer.
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A. RURAL
Rural land use designations provide appropriately located 
areas for a variety of agricultural activities, agricultural 
production, associated housing for agricultural activities, 
resort recreation, equestrian uses, single-family homes, 
service establishments, and other related rural activities 
that maintain the character of and serve rural areas. 

The land use designations under Rural are Agriculture, 
Rural Lands 1, Rural Lands 2, Rural Land 5, Rural Lands 
10, Rural Lands 20, and Rural Lands 40:

Agriculture (AG)
Purpose
Identifies and establishes areas suitable for agricultural 
uses, agricultural production, and associated housing for 
agricultural activities. The agricultural designations can:

Provide lands suitable for commercial and subsistence •	
agricultural production; 
Produce row and field crops, dry crops, orchards and •	
vineyards, grazing, and other related agricultural 
activities;
Provide buffering for adjacent non-agricultural uses;•	
Provide housing opportunities for permanent and •	
temporary farm workers; and,
Provide areas for suitable support services for agri-•	
cultural business;

Locational Criteria
Underdeveloped areas that are generally adjacent or •	
distant to urban areas; and,
Areas where agriculture is in use, has traditionally •	
been located, or has been identified as prime areas for 
agricultural production. 

Intensity of Use
10-acre minimum lot size and applicable zoning 
requirements.

Rural Land (RL1, RL2, RL5, RL10, RL20, and RL40)
Purpose
The intent of lands designated as Rural is to maintain the 
character of the small communities and rural areas of 
low-intensity uses within the unincorporated areas of the 
County. Rural areas of unincorporated Los Angeles County 
include mountain, foothill, and high desert areas, as well as 
rural communities that are served by a non-urban level of 

commercial uses and public facilities, and are expected to 
experience the most growth pressures from urban expan-
sion. The Rural designations: 

Provide lands suitable for agricultural production; •	
Preserve areas of significant natural and scenic •	
resources; and,
Limit intensive development of areas subject to natural •	
hazards or lacking in essential services and facilities.

Locational Criteria
Underdeveloped areas that are generally adjacent or •	
distant to urban areas;
Single-family, larger-lot residential development is •	
primary land use;
Areas with high scenic values, watersheds, and natural •	
areas, and can also include areas with steep hillsides, 
limited vehicular access, limited to no public infra-
structure or facilities, or natural hazard areas that 
would limit development;
Areas where agricultural uses are permitted ; and,•	
Areas where animal uses are permitted.•	

Intensity of Use
Densities vary based on site restrictions (environmental, 
hillside management, and sufficient services and infra-
structure) and applicable zoning requirements.

Agriculture
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Rural Land 1 (RL1)
Rural land uses include single family homes, equestrian uses, 
agricultural and related activities, and other rural activities 
at a one (1) dwelling unit per acre (1 du/ac) density.

Rural Land 1 (RL2)
Rural land uses include single family homes, equestrian 
uses, agricultural and related activities, and other rural 
activities at a one (1) dwelling unit per two (2) acre (1 du/2ac) 
density.

Rural Land 1 (RL5)
Rural land uses include single family homes, equestrian 
uses, agricultural and related activities, and other rural 
activities at a one (1) dwelling unit per five (5) acre (1 du/5ac) 
density.

Rural Land 1 (RL10)
Rural land uses include single family homes, equestrian 
uses, agricultural and related activities, and other rural 
activities at a one (1) dwelling unit per ten (10) acre (1 
du/10ac) density.

Rural Land 1 (RL20)
Rural land uses include single family homes, equestrian 
uses, agricultural and related activities, and other rural 
activities at a one (1) dwelling unit per twenty (20) acre (1 
du/20ac) density.

Rural Land 1 (RL40)
Rural land uses include single family homes, equestrian 
uses, agricultural and related activities, and other rural 
activities at a one (1) dwelling unit per forty (40) acre (1 
du/40ac) density.

Rural Land Use - Zoning Matrix
Rural Land Use Designations Consistent Zoning Designations

AG Agriculture

A-1 Light Agriculture

A-2 Heavy Agriculture

A-2-H Heavy Agriculture, 
Including  Hog Ranches

RL1 Rural Lands 1

R-A Residential Agriculture

A-1 Light Agriculture

A-2 Heavy Agriculture

R-R Resort-Recreation

RL2 Rural Lands 2

R-A Residential Agriculture

A-1 Light Agriculture

A-2 Heavy Agriculture

R-R Resort-Recreation

RL5 Rural Lands 5

R-A Residential Agriculture

A-1 Light Agriculture

A-2 Heavy Agriculture

R-R Resort-Recreation

RL10 Rural Lands 10

R-A Residential Agriculture

A-1 Light Agriculture

A-2 Heavy Agriculture

R-R Resort-Recreation

RL20 Rural Lands 20

R-A Residential Agriculture

A-1 Light Agriculture

A-2 Heavy Agriculture

R-R Resort-Recreation

RL40 Rural Lands 40

R-A Residential Agriculture

A-1 Light Agriculture

A-2 Heavy Agriculture

R-R Resort-Recreation

Rural Land
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B. RESIDENTIAL (H)
The intent of lands designated as Housing is to provide for 
a range of housing types to meet the needs and income 
levels of the economically and socially diverse unincorpo-
rated County population. Density bonuses for qualifying 
housing projects with affordable housing components or 
within Transit Oriented Districts (TODs) may be allowed 
in all Housing categories. Second units may be allowed as 
an accessory to a single-family residence on all residential 
parcels, subject to specific limitations and standards speci-
fied in Title 22 of the Los Angeles County Code. 

The land use designations under Housing are Large Lot 
Residential, Suburban Residential, Suburban High Den-
sity Residential, Urban Medium Density Residential, 
Urban Residential, Mid-Rise Residential, and High-Rise 
Residential:

Large Lot Residential (H2)
Purpose
The intent of lands designated as Large Lot Residential is 
to provide areas for large lot, detached, and single-family 
development. Large Lot Residential areas of unincorporated 
Los Angeles County include rural large lot development 
and new tract home subdivisions. The Large Lot Residential 
designation: 

Provides lands suitable for single-family development •	
on individual lots and secondary units or accessory 
uses; 
Provides lands for civic institutions and religious gath-•	
ering places; and,
Provides lands for family day care facilities.•	

Locational Criteria
Areas that are at the fringe of the urbanized region or •	
in rural areas; 
Adjacent to or part of agricultural areas or rural land •	
areas;
Buffered from incompatible industrial and commercial •	
uses; and,
Areas with limited public services, facilities, and •	
access.

Intensity of Use
0-2 dwelling units per acre (0-2 du/ac) and applicable zon-
ing requirements.

Suburban Residential (H5)
Purpose
The intent of lands designated as Suburban Residential is 
to provide areas for detached, single-family development. 
Suburban Residential areas of unincorporated Los Angeles 
County include new tract home subdivisions, older, estab-
lished suburbs, and built-out communities. The Suburban 
Residential designation: 

Provides lands suitable for single-family development •	
on individual lots and secondary units or accessory 
uses; 
Provides lands for civic institutions and religious gath-•	
ering places; and,
Provides lands for family day care facilities.•	

Locational Criteria
Areas that are at the fringe of the urbanized region or •	
in rural areas; 
Adjacent to or part of agricultural areas or rural land •	
areas;
Buffered from incompatible industrial and commer-•	
cial uses; 
Limited public services and facilities; and•	
May have limited access.•	

Intensity of Use
0-5 dwelling units per acre (0-5 du/ac) and applicable zon-
ing requirements.

Suburban Residential
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Suburban High Density Residential (H9)
Purpose
The intent of lands designated as Suburban High Density 
Residential is to provide areas for detached single-family, 
attached single-family, duplexes, and townhome develop-
ments. Suburban High Density Residential areas of unin-
corporated Los Angeles County include new tract home 
subdivisions, established suburbs and neighborhoods, and 
newer, planned developments throughout the County. The 
Suburban High Density Residential designation: 

Provides lands suitable for small lot development, sub-•	
urban development, and secondary units; 
Provides lands for civic institutions and religious gath-•	
ering places; and,
Provides lands for family day care facilities and resi-•	
dential care facilities.

Locational Criteria
Areas that are at the fringe of the urbanized region; •	
Areas within an urbanized region but are predomi-•	
nantly single-family neighborhoods;
Areas with existing public services and facilities; •	
and,
Areas with increased access to highways, freeways, •	
arterials, and transit.

Intensity of Use
0-9 dwelling units per acre (0-9 du/ac) and applicable zon-
ing requirements.

Urban Medium Density Residential (H18)
Purpose
The intent of lands designated as Urban Medium Density 
Residential is to provide areas for duplexes, townhomes, 
condominiums, and multi-family housing developments. 
Urban Medium Density Residential areas of unincorporated 
Los Angeles County include urban residential neighbor-
hoods, older, established suburbs, built-out communities, 
and newer planned developments. The Urban Medium 
Density Residential designation: 

Provides lands suitable for urban residential •	
development; 
Provides lands for civic institutions and religious gath-•	
ering places; 
Provides lands for mobile home parks; and,•	
Provides lands for family day care facilities, residential •	
care facilities, associated living facilities, supportive 
housing, and group residential homes.
May be appropriate for mixed use developments.•	

Locational Criteria
Areas that are within a developed or urbanized •	
region; 
Areas that are a mix of single-family residences and •	
smaller multi-family neighborhoods;
Areas located in closer proximity to community •	
services;
Areas with existing public services and facilities; •	
and,
Areas with increased access to highways, freeways, •	
arterials, and transit.

Intensity of Use
9-18 dwelling units per acre (9-18 du/ac) and applicable 
zoning requirements.

Urban Residential (H30)
Purpose
The intent of lands designated as Urban Residential is to 
provide areas for apartment, condominium, and mid-rise 
multi-family housing developments. Urban Residential 
areas of unincorporated Los Angeles County include 
urban residential neighborhoods, older established sub-
urbs, and built-out communities. The Urban Residential 
designation: 

Medium Density Residential
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Provides lands suitable for urban residential •	
development; 
Provides lands for civic institutions and religious gath-•	
ering places; 
Provides lands for mobile home parks; and,•	
Provides lands for family day care facilities, residen-•	
tial care facilities, assisted living facilities, supportive 
housing, and group residential homes.
May be appropriate for mixed use developments.•	

Locational Criteria
Areas that are within a developed or urbanized •	
communities; 
Areas that are predominantly multi-family •	
neighborhoods;
Areas located in closer proximity to community •	
services;
Areas with existing public services and facilities; •	
and,
Areas with increased access to highways, freeways, •	
arterials, and transit.

Intensity of Use
18-30 dwelling units per acre (18-30 du/ac) and applicable 
zoning requirements.

Mid-Rise Residential (H50)
Purpose
The intent of lands designated as Mid-Rise Residential is 
to provide areas for apartment, condominium, mid-rise 
multi-family housing, and large, multi-story, and multi-
family developments. Mid-Rise Residential areas of unin-
corporated Los Angeles County include urban residential 
neighborhoods and Marina del Rey. The Mid-Rise Resi-
dential designation: 

Provides lands suitable for urban residential •	
development; 
Provides lands for civic institutions and religious gath-•	
ering places; 
Provides lands for mobile home parks; and,•	
Provides lands for family day care facilities, residen-•	
tial care facilities, assisted living facilities, supportive 
housing, and group residential homes.
May be appropriate for mixed use developments.•	

Locational Criteria
Areas that are within urbanized communities;•	

Areas that are predominantly multi-family •	
neighborhoods;
Areas located in closer proximity to community •	
services;
Areas with existing public services and facilities; •	
and,
Areas with increased access to highways, freeways, •	
arterials, and transit.

Intensity of Use
30-50 dwelling units per acre (30-50 du/ac) and applicable 
zoning requirements.

High-Rise Residential (H75)
Purpose
The intent of lands designated as High-Rise Residential is 
to provide areas for apartment, condominium, high-rise 
multi-family housing, and large, multi-story, and multi-
family developments. High-Rise Residential areas of unin-
corporated Los Angeles County include heavily urbanized 
residential neighborhoods and Marina del Rey. The High-
Rise Residential designation: 

Provides lands suitable for urban residential •	
development; 
Provides lands for civic institutions and religious gath-•	
ering places; and,
Provides lands for family day care facilities, residen-•	
tial care facilities, assisted living facilities, supportive 
housing, and group residential homes.

High Density Residential in Marina Del Rey 
Source: Pictometry International Corp
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May be appropriate for mixed use developments.•	

Locational Criteria
Areas that are within urbanized communities; •	
Areas that are predominantly multi-family-family •	
neighborhoods;
Areas located in closer proximity to community •	
services;
Areas with existing public services and facilities; •	
and,
Areas with increased access to highways, freeways, •	
arterials, and transit.

Intensity of Use
50-75 dwelling units per acre (50-75 du/ac) and applicable 
zoning requirements.

Residential Summary
Large Lot Residential (H2): Single family detached homes, at 
densities of one (1) to two (2) dwelling unit per acre (1-2 
du/ac).

Suburban Residential (H5): Single family detached homes, at 
densities of one (1) to five (5) dwelling unit per acre (1-5 
du/ac).

Suburban High Density Residential (H9): Single family detached 
and attached homes, townhomes, and duplexes, at densities 
of one (1) to nine (9) dwelling unit per acre (1-9 du/ac).

Urban Medium Density Residential (H18): Townhomes, condo-
miniums, duplexes, and multi-family residences, at densi-
ties of ten (10) to eighteen (18) dwelling unit per acre 10-18 
du/ac).

Urban Residential (H30): Low-rise multi-family residences, at 
densities of eighteen (18) to thirty (30) dwelling unit per 
acre (19-30 du/ac).

Mid-Rise Residential (H50): Mid-rise to large, multi-story multi-
family residences, at densities of thirty (30) to fifty (50) 
dwelling unit per acre (30-50 du/ac).

High-Rise Residential (H75): High-rise, multi-story multi-family 
residences, at densities of fifty (50) to seventy-five (75) dwell-
ing unit per acre (50-75 du/ac).

Residential Land Use - Zoning Matrix
Residential Land Use 
Designations Consistent Zoning Designations

H2 Large Lot 
Residential

A-1 Light Agriculture*

R-A Residential Agriculture

R-1 Single-Family 
Residence

RPD Residential Planned 
Development

H5 Suburban 
Residential

A-1 Light Agriculture*

R-A Residential Agriculture

R-1 Single-Family 
Residence

RPD Residential Planned 
Development

H9
Suburban 
High Density 
Residential

A-1 Light Agriculture*

R-A Residential Agriculture

R-1 Single-Family 
Residence

RPD Residential Planned 
Development

H18 Medium Density 
Residential

R-2 Two Family Residence

RPD Residential Planned 
Development

H30 Urban Residential
R-3 Limited Multiple 

Residence

RPD Residential Planned 
Development

H50 Urban Medium 
Residential

R-4 Unlimited Residence

RPD Residential Planned 
Development

H75 High-Rise 
Residential

R-4 Unlimited Residence

RPD Residential Planned 
Development

*  Some areas in Residential designations are developed with single fam-
ily residences and are currently zoned A-1  
(e.g. East Compton, Avocado Heights).
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C. CoMMERCIAL
Commercial land use designations 
provide appropriately located areas for 
a variety of retail, offices, restaurants, 
businesses, and service establishments 
to serve rural areas, residential neigh-
borhoods, and regional districts. 

The land use designations under Com-
mercial are Rural Commercial, Neigh-
borhood Commercial, and Major 
Commercial:

Rural Commercial (CR)
Purpose
Provides sites for commercial, retail, 
personal and professional services 
compatible with agricultural, rural, 
and recreational activities and that 
serve areas that are sparsely populated 
or rural in nature. Rural Commercial uses are limited in 
scope and intensity and exist to meet the needs of residents 
and travelers in rural areas. The Rural Commercial use:

Can include restaurants, general stores, professional •	
offices, and retail services; and,
Is organized to protect resources, promote sustain-•	
ability, and maintain compatibility between rural 
communities and extractive industry and agricul-
tural industry.

Locational Criteria
The majority of Rural Commercial sites are located in •	
the northern parts of the County, the Antelope Val-
ley, communities on the outskirts of the Santa Clarita 
Valley, and in the Santa Monica Mountains;
Areas with low population concentrations;•	
Areas where there are no major commercial districts •	
or regional commercial centers; and,
Areas that may include a small grouping of services •	
for travelers on major highways.

Intensity of Use
70% lot coverage with a 35 ft. height limit and applicable 
zoning requirements.

Neighborhood Commercial (CN)
Purpose
To provide local serving commercial, office and profes-
sional businesses, retail, service establishments, and mixed 
use development that meet the needs of a residential area. 
Neighborhood Commercial is characterized by smaller to 
medium-sized parcels as compared to major commercial 
areas and includes:

Neighborhood Commercial services, which includes •	
retail sales, limited office space, restaurants, and per-
sonal services that serve the immediate residential 
neighborhood;
Strip malls (or mini-malls), where an open area shop-•	
ping center has stores that are arranged in a row, with a 
sidewalk in front of the stores, and usually a large park-
ing lot in front that faces major traffic arterials. Strip 
malls are generally self-contained with limited pedes-
trian connections to surrounding neighborhoods;
Neighborhood and family businesses; and,•	
Anchor or ground level stores for mixed use •	
developments.

Locational Criteria
Neighborhood commercial land uses exist across the •	
entire County;
Areas located adjacent to residential areas;•	

Neighborhood Commercial
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Areas that include commercial services along major •	
boulevards, “main streets”, or at major intersections, 
and also central business districts;
Areas close to public transit routes and are pedestrian •	
friendly and accessible;
Can include grocery stores, small professional office •	
complexes, and retail chains; and,
Areas with full infrastructure facilities and services.•	

Intensity of Use
75% lot coverage with a 35 ft. height limit and applicable 
zoning requirements.

Major Commercial (CM)
Purpose
Provide areas for large, retail and destination shopping 
areas, tourist and recreation related commercial services, 
hotels, and amusement activities. Major commercial areas 
include:

Shopping malls (or shopping centers) that have a •	
regional reach in their services and contain a build-
ing or set of buildings with a variety of retail units and 
large parking lots; and,
Big-box stores, which generally refers to large chain •	
stores, often grouped together to form shopping cen-
ters, and are characterized by a major building that is 
supported by a large parking lot that is accessible to 
highways, freeways, and major arterials.

Locational Criteria
Major commercial development is generally planned •	
and located on large parcels due to the size and amount 
of land that is developed;
Areas that are easily accessible to major freeways, high-•	
ways, and major roadways; and,
Areas with full infrastructure facilities and services.•	

Intensity of Use
80% lot coverage, with 55 foot height limits and applicable 
zoning requirements.

Commercial Land Use - Zoning Matrix
Commercial Land Use 
Designations Consistent Zoning Designations

CR Rural Commercial

C-H Commercial Highway

C-1 Restricted Business

CR Commercial Recreation

CPD Commercial Planned 
Development

CN Neighborhood 
Commercial

C-H Commercial Highway

C-1 Restricted Business

C-2 Neighborhood 
Commercial

C-3 Unlimited Commercial

C-R Commercial Recreation

CPD Commercial Planned 
Development

CM Major Commercial

C-3 Unlimited Commercial

C-M Commercial 
Manufacturing

C-R Commercial Recreation

CPD Commercial Planned 
Development

Major Commercial
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D. INDUSTRIAL
The Industrial land use designation 
provides appropriately located areas 
for a wide range of industry-related 
and job-related activities. Industrial 
land uses in the County include refin-
eries and ports, manufacturing and 
assembly, and modern high-tech office 
uses.

Industrial land uses are important as 
major job sites and economic genera-
tors. Some industrial land uses also 
produce environmental hazards. As 
such, the appropriate and safe devel-
opment of industrial land and the land 
surrounding industrial areas must be 
ensured through an environmental 
review of all development proposals. 

The land use designations under Industrial are Rural Indus-
trial, Light Industrial, Heavy Industrial, and Office and 
Professional.

Rural Industrial (IR)
Purpose
Provides sites for industrial uses that are compatible with 
agricultural and rural activities and that serve areas that 
are sparsely populated or rural in nature. 

Rural industrial uses exist to meet the needs of residents 
in rural areas and are limited in scope and intensity due 
to such factors as lack of public services or infrastructure, 
incompatible adjacent land uses, or environmental impacts. 
Rural Industrial uses:

Can include truck and farm equipment sales and repair, •	
agricultural or mineral processing activities, small 
energy producing activities, and assembly/warehous-
ing; and,
Is organized to protect adjacent uses from any potential •	
environmental impacts from industrial activities, such 
as excessive noise levels and dust.

Locational Criteria
The majority of Rural Industrial sites are located in the 
northern parts of the County, the Antelope Valley, com-
munities on the outskirts of the Santa Clarita Valley, and 
the Santa Monica Mountains.

Areas with low population concentrations;•	
Areas where there are no major residential districts or •	
regional industrial parks; and,
Areas with limited public services and facilities.•	

Intensity of Use
85% lot coverage, no height limit, and applicable zoning 
requirements.

Light Industrial (IL)
Purpose
Identifies and establishes areas suitable for light industrial 
and industrial park activities, warehouses, distribution, 
assembly, and repair facilities. Light industrial areas provide 
opportunities to concentrate industrial uses to enable the 
efficient use of public services and infrastructure, energy, 
and transportation networks. Light Industrial uses:

Generally have less environmental impacts than heavy •	
industrial uses;
Can include a variety of activities including assembly, •	
disassembly, fabricating, finishing, manufacturing, 
packaging, and repairing or processing of materials, 

Industrial Areas are Increasingly Threatened by Residential and Commercial Development
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printing, commercial laundry, photographic film pro-
cessing, vehicle repair garages, building maintenance 
shops, metal work, millwork, and cabinetry work;
Can include warehouses;•	
Can include small commercial accessory uses that •	
support the district; and,
May be appropriate as anchors to mixed use •	
developments.

Locational Criteria
Light Industrial uses can be found across the entire •	
unincorporated County;
Areas with existing public services and •	
infrastructure;
Areas that are adequately buffered from residential or •	
major commercial districts, or are physically suited 
for industrial activities; and,
Areas with transportation access that can meet indus-•	
trial use demands and do not expose neighboring 
districts to excessive truck traffic or pollution.

Intensity of Use
90% lot coverage, 35 ft. height limit, and applicable zoning 
requirements.

Heavy Industrial (IH)
Purpose
Identifies and establishes areas suitable for heavy industrial 
activities that are intense in nature and have the potential 
to generate major environmental concerns, such as noise, 
dust, and other nuisances. Heavy industrial areas are major 
employment and economic generators. Heavy Industrial 
uses:

Generally have parcels that are generally large in nature, •	
with buildings that have a large floor area and a high 
number of employees;
Can include heavy manufacturing, refineries, and other •	
labor and capital intensive industrial activities; and,
Can include small commercial accessory uses that •	
support the district.

Locational Criteria
Heavy Industrial uses require special attention to siting •	
criteria due to the nature of heavy industrial activities 
and potential environmental impacts;
Areas with existing public services and •	
infrastructure;
Areas that are adequately buffered from residential or •	
major commercial districts, and are physically suited 
for heavy industrial activities;
Areas with transportation access that can meet indus-•	
trial use demands and do not expose neighboring 
districts to excessive truck traffic or pollution; and,
Areas with rail access.•	

Heavy Industrial

Light Industrial
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Intensity of Use
90% lot coverage, no height limit, and applicable zoning 
requirements.

office and Professional (Io)
Purpose
Provides areas suitable for major office and business uses, 
and other employee intensive uses, such as technology and 
research centers, corporate headquarters, and clean industry 
hubs. The Office and Professional land use:

Can accommodate various types of office uses that •	
perform administrative, professional, and personal ser-
vices as well as research and development activities;
Are sites for labor intensive, employment centers with •	
generally high-skilled jobs;
Can include small commercial accessory uses that •	
support the district; and,
May be appropriate in mixed use developments.•	

Locational Criteria 
Areas generally adjacent to major transportation routes •	
(freeways) or public transit routes;
Can be transitional areas from residential or com-•	
mercial uses to industrial uses; and,
Areas with existing public services and •	
infrastructure.

Intensity of Use
90% lot coverage, no height limit, and applicable zoning 
requirements.

Industrial Land Use - Zoning Matrix
Industrial Land Use 
Designations Consistent Zoning Designations

IR Rural Industrial

M-1 Light Manufacturing

D-2 Desert-Mountain

MPD Manufacturing Planned 
Development

IL Light Industrial
M-1 Light Manufacturing

MPD Manufacturing Planned 
Development

IH Heavy Industrial

M-2 Heavy Manufacturing

M-2.5 Aircraft Heavy 
Manufacturing

M-4 Unlimimted 
Manufacturing

MPD Manufacturing Planned 
Development

Io Office and 
Professional

M-1 Light Manufacturing

SR-D Scientific Research and 
Development

MPD Manufacturing Planned 
Development

Office and Professional - Source: Pictometry International Corp
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E. PUBLIC AND SEMI-PUBLIC FACILITIES 
The Public and Semi-Public land use designation provides 
for appropriately located areas for activities by public and/
or quasi-public entities. The types of uses under Public and 
Semi-Public Facilities includes airports and other major 
transportation facilities; solid and liquid waste disposal sites, 
multiple use stormwater treatment facilities, and utilities; 
public buildings, public educational institutions, hospitals, 
detention facilities, government buildings, and fairgrounds; 
and military land and/or military bases.

The land use designations under Public and Semi-Public 
Facilities are:

Public and Semi-Public Facilities (P)
Provides areas for the appropriate development and pres-
ence of a variety of public and semi-public facilities, infra-
structure and their related operations.

Transportation Corridor (TC)
Provides for areas that contain major transportation infra-
structure and facilities, and represents freeways, highways 
and major roads, rail and busways, and their dedicated 
rights-of-way, and allows for the development of high inten-
sity public and private use transportation facilities such as 
freeways, railways, and transit-oriented development over 
or near rail lines.

Military Land (ML)
Military bases and land controlled by U.S. Department of 
Defense.

Public & Semi-Public Land Use - Zoning Matrix
Public Land Use Designations Consistent Zoning Designations

P Public & Semi-
Public Facilities IT Institutional

TC Transportation 
Corridor N/A N/A

ML Military Land o-S Open Space

Transmission Lines Criss-Cross the entire County

RB-AR50761



39

Los Angeles County Draft General Plan / F. OPEN SPACE

F. oPEN SPACE 
The Open Space land use designation provides for areas that 
are preserved for environmental conservation, historical 
and cultural resources, and for recreational areas. Open 
space areas include both public and privately owned lands, 
have limited development activities, encourage the preserva-
tion and conservation of SEA’s and other sensitive natural 
habitats, protects water bodies and watersheds, and reduces 
encroachment of these areas from development. 

The land use designations under Open Space are:

open Space Conservation (oS-C)
Provides for the preservation of open space areas and scenic 
resource preservation in perpetuity. Can include passive 
trail networks. Applied only to land that is legally con-
strained from future development activities.

open Space Parks and Recreation (oS-PR)
Includes open space areas for recreational uses, such as 
regional and local parks, trails, athletic fields, community 
gardens, golf courses, and cemeteries.

open Space National Forest (oS-NF)
Applies to the Angeles National Forest and Los Padres 
National Forest areas under the supervision of the National 
Forest Service. 

Bureau of Land Management (oS-BLM)
Applies to all land under the specific regulations of the 
Federal Bureau of Land Management.

Water (oS-W)
Includes bodies of water such as lakes, reservoirs, natural 
waterways, and man-made infrastructure such as drainage 

channels, floodways, and spillways. 
Can also include active trail networks 
within or along drainage channels. 
The purpose of OS-W is to prevent the 
encroachment of land uses or struc-
tures that would endanger the flood-
way channel or degrade the ability to 
prevent the loss of life or property.

Mineral Resources (oS-MR)
Includes mineral extraction and pro-
cessing sites, and areas that are pro-
tected for mineral extraction activities. 
Upon depletion of mineral resources, 
and after the appropriate reclama-
tion and remediation of the site, rec-
reational uses may occur.

open Space Land Use - Zoning Matrix
open Space Land Use 
Designations Consistent Zoning Designations

oS-C Open Space - 
Conservation

o-S Open Space

W Watershed

oS-PR Open Space - 
Parks & Rec.

o-S Open Space

W Watershed

C-R Commercial 
Recreation

oS-NF Open Space - 
National Forest

o-S Open Space

W Watershed

oS-BLM
Open Space - 
Bureau of Land 
Management

o-S Open Space

W Watershed

oS-W Open Space - 
Water

o-S Open Space

W Watershed

oS-MR Open Space - 
Mineral Resources

o-S Open Space

W Watershed

There are Many Types of Open Space in the County - Source: Parks and Recreation
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H. oVERLAYS
There are four supplemental land use overlay categories that 
where applied, guide land use decisions and further define 
County land use planning policies.

Mixed Use overlay
The Mixed Use overlay is used to identify areas that are 
encouraged for mixed use development activities based on 
criteria including, proximity to transit services, population 
density, commercial activity, and community character. 
Decisions regarding the type and intensity of mixed use 
development shall be governed by both the land use des-
ignation and the zoning ordinance, and any applicable 
incentives or development bonuses as implemented by local 
ordinances and plans. Mixed use overlays will be tailored to 
the specific character of their respective neighborhood.

Transit-oriented District (ToD) overlay
The TOD Overlay represents areas that have been desig-
nated Transit-Oriented Districts based on their proximity 
to major public transit services. Decisions regarding the 
type and intensity of TOD development shall be governed 
by both the land use designation and the individual zoning 
ordinances that have been created for each TOD District, as 
well as any applicable incentives or development bonuses 
as implemented by local ordinances and plans. 

Significant Ecological Areas (SEA) overlay
The Significant Ecological Area Overlay identifies lands 
containing important biological resources in an effort to 
conserve the County’s diverse ecological heritage.  SEAs are 
important or fragile land and water areas that are valuable 
as plant or animal communities, important to the preserva-
tion of threatened or endangered species, and needed for 
the conservation of biological diversity in the County. A full 
description of the SEA Program is contained in the Conser-
vation and Open Space Element, and additional information 
on the regulatory provisions of SEAs is included in the 
Technical Appendix to the General Plan. Decisions regard-
ing the type and intensity of uses permitted within SEAs 
shall be governed by both the land use designation, and a 
determination of compatibility between the proposed use 
and specific biotic resources located on the property.

Hillside Management overlay
The Hillside Management Overlay provides direction for 
development proposals that are located within parcels with 
slopes greater than 25 percent or higher. The intent of the 

overlay and its accompanying ordinance is to protect the 
public from natural hazards associated with very steep 
hillsides and to mitigate the effects of development and 
grading on the County’s scenic resources through hillside 
preservation. Hillside Management is discussed in the 
Scenic Resources section of the Conservation and Open 
Space Element, and the regulatory provisions of hillside 
management can be found in the County’s Zoning Code. 
Decisions regarding the type and intensity of uses permitted 
in Hillside Management areas shall be governed by both 
the land use designation and the Hillside Management 
Area Ordinance.

Overlay in the Tehachapi Mountains Area
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I.  SPECIFIC PLANS
A Specific Plan is a tool used for 
planning large scale projects, typi-
cally intended to be developed over a 
lengthy period of time or in specific 
phases. Applications for a Specific 
Plan are to be processed pursuant to 
Government Code Section 65450. A 
Specific Plan provides assurances that 
over time the rules and regulations for 
development will not be changed for 
the site. In exchange for this certainty, 
Specific Plan agreements frequently 
mandate a greater level of commu-
nity amenities, superior design, and 
an innovative site layout as a means 
to create a more desirable living envi-
ronment than could otherwise be 
achieved through the conventional 
subdivision process. The Specific Plan 
enables the County and developer to assemble, in one pack-
age, a set of land use policies, standards, regulations, and 
implementation programs tailored to the unique charac-
teristics of a particular site. The intensity and type of land 
uses permitted in an area designated as a Specific Plan 
are determined by the specific land use designations and 
standards of the Specific Plan.

Land Use Policy Considerations
There are several land use policy considerations that must 
be taken into account when making planning and devel-
opment decisions in the County. The following discussion 
summarizes these considerations: 

Land Use Versus Zoning
Although they are intrinsically related, there are several 
important distinctions between the role of land use policies 
and that of zoning and subdivision regulations. The General 
Plan sets forth basic land use policy, whereas zoning and 
subdivision regulations are tools to implement General Plan 
policies. In addition, the California Environmental Quality 
Act (CEQA) affects land use planning by evaluating the 
impacts of development on the environment. 

As the General Plan is designated to provide general land 
use policy for the County, the Land Use Element does not 
discuss the County’s zoning and subdivision codes in detail. 
Where appropriate, specific code citations are included to 
help clarify General Plan goals and policies. The entire Los 
Angeles County Municipal Code can be accessed from the 
Department of Regional Planning’s website at http://plan-
ning.lacounty.gov/.

The differences between land use policy, zoning, subdivision 
regulations, and CEQA are as follows:

Canyon Park Specific Plan

Newhall Ranch Specific Plan - Source: Newhall Land and Farm
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Land Use Policy:•	  Land use policy establishes the basic 
type and intensity of uses permitted by the General 
Plan for each land use category, including the overall 
maximum density for residential development and 
maximum intensity of development for commercial 
and industrial uses. 

Zoning and Subdivision Regulations:•	  Zoning and subdivi-
sion regulations set the specific standards that gov-
ern the division and use of individual parcels of land, 
including such factors as the minimum size of parcels, 
lot configuration, access, height restrictions, and front-, 
side- and rear-yard setback standards for structures. 
For new development projects, the zoning designa-
tion must be consistent or brought into consistency 
with the land use category. The County’s Zoning and 
Subdivision Codes are General Plan implementation 
tools that provide much greater detail on allowable 
uses and establish the review procedures by which 
local government decision makers decide on land use 
proposals.

CEQA:•	  The California Environmental Quality Act is 
implemented by the County during the land use plan-
ning or permitting process. The basic purposes of 
CEQA are to 1) Inform governmental decision-makers 
and the public about the potential significant envi-
ronmental effects of proposed development activities; 
2) Identify ways that environmental damage can be 
avoided or significantly reduced; 3) Prevent significant, 
avoidable damage to the environment by requiring 
changes in projects through the use of alternatives 
or mitigation measures, and 4) Disclose to the public 
the reasons why a governmental agency approved a 
project in the manner the agency chose if significant 
environmental effects are involved. 

Allowable Land Uses
Land use designations and zoning standards are not the sole 
determinants of the type of uses appropriate for or which 
may be approved on a given parcel of land. The applications 
of density bonuses, or the requirements of other regulatory 
agencies with jurisdiction over the property, may signifi-
cantly affect the allowable use and intensity of development. 
To determine what may be allowed on any given parcel 
requires a review of several factors and consultation with 
a County planning official is highly recommended, and for 
some projects, required.

Land Use and Zoning Consistency
The General Plan establishes the proposed long-range gen-
eral use of land. In contrast, the Zoning Code and Zoning 
Map indicate the specific type of land use that the prop-
erty is currently suited for based on existing conditions. 
The Zoning Map is subject to continuous amendments so 
that land, over time, will gradually and systematically be 
rezoned to be consistent with the planning policies and 
long-range objectives of the General Plan. Furthermore, 
any inconsistencies arising from the updated General Plan 
will not be subject to the provisions of non-conforming uses 
until such time as future land use planning updates, zon-
ing updates, or community-based planning efforts amend 
County land use maps.

Stevenson’s Ranch is a product of the County’s Subdivision Code
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Upon adoption of the General Plan, or as community-based 
plans are implemented or updated, any parcels that have 
been subject to a change in land use or zoning that has 
resulted in a non-conforming use will not be subject to 
penalty for a grace period lasting until:

A project is brought forward that triggers recognition of 1. 
the non-conforming use. For these cases, projects will 
be brought before the Regional Planning Commission 
for public hearings where land use determinations will 
be heard and decided.
A zoning consistency program is completed after 2. 
adoption of the General Plan or a community-based 
plan. Each zoning consistency program will involve 
extensive community outreach, public participation 
in land use and zoning planning designations, and 
public notification.
Additionally, projects that have been filed with the 3. 
County AND approved no later than six (6) months 
later of will not be subject to any land use or zon-
ing changes related to the General Plan 
update or the creation or update of a 
community-based plan.

IV. LAND USE PoLICY MAPS

The unincorporated communities with localized 
planning documents such as Area Plans, Commu-
nity Plans, and Local Plans have their own land use 
designations and corresponding land use policy maps. 
These maps and their varied land uses are contained in 
Appendix I, Los Angeles County Land Use Policy Maps, 
and can be accessed through the Department’s public 
website at http://planning.lacounty.gov/luz.htm.

Figure 3.2 is a generalized land use policy map 
for the entire unincorporated County. All 
community-based land use plans and the 
General Plan land use categories have 
been consolidated to show the broad land 
use distributions in the unincorporated 
County.

Land Use Maps for Unincorporated Areas without a 
Local Plan
Appendix II also contains 37 land use policy maps that 
represent the unincorporated communities in the County 
without a community-based plan. The County is committed 
to providing community-based plans for all of the unin-
corporated areas of the County. The Community-Based 
Planning Program, described in detail at the end of the Land 
Use Element, summarizes the program to implement this 
commitment. The 37 land use policy maps in Appendix II 
will be the adopted land use maps for these communities, 
and will serve as the foundation for the community-based 
planning process that will be initiated in these areas.

For further information on County land use maps and other 
detailed maps from the General Plan, the Department of 
Regional Planning provides interactive land use maps and 
mapping features for use by the public through its website 
at http://planning.lacounty.gov/intGisMaps.htm. 
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RB-AR50766



44

Chapter 3: Land Use Element

1

2

3

4

5

6

7

8

9

10

A1

A2

V. STRATEGIC LAND USE PoLICY 
The General Plan promotes a flexible and innovative agenda 
for land use planning in the unincorporated County areas. 
The County is committed to maintaining a high quality of 
life for the residents and businesses in the County, and is 
dedicated to working with communities to create vibrant, 
livable neighborhoods. 

The Department of Regional Planning utilizes the most 
current and innovative planning practices in order to cre-
ate quality communities throughout the unincorporated 
County. The County recognizes the importance of innova-
tive planning strategies in addressing land use issues and 
community needs, and provides the foundation for their 
further implementation through community plans, specific 
plans, zoning ordinances, and implementation programs. 

In addition to promoting a progressive set of land use strat-
egies, the Land Use Element provides direction for more 
specific land use planning and decision-making activities 
within unincorporated areas of the County. While rec-
ognizing the role of adopted area and community plans 
in regulating local land use and transportation patterns, 
the General Plan Land Use Element provides guidance for 
the resolution of specific issues when one of the following 
conditions exist:

The specific issues involved, individually or collectively, •	
constitute a regional land use concern; and,
No adopted local plan covers the area in question or •	
addresses the issue at hand.

County Land Use Three Point Plan
The following section outlines the land use strategies and 
policy tools the County utilizes to meet its land use goals 
and objectives. The County’s land use strategies are divided 
into three overarching themes: 

S mart Growth;1. 
Environmental Management; and,2. 
Healthy & Livable Communities.3. 

1. SMART GRoWTH
Smart growth in unincorporated Los Angeles County refers 
to the practice of promoting compact, sustainable, self-
sufficient, walkable, and orderly land use development. 
With a planned, managed and smart approach to growth, 
the County believes it can effectively address environmental 
and social concerns, while simultaneously planning for 
more efficient and effective development practices.

Smart growth in unincorporated Los Angeles County calls 
for using different strategies that will represent the best out-
comes for each individual community. For example, smart 
growth in the County’s southern basin involves increas-
ing residential and commercial densities along designated 

Smart Growth - Mixed Use Areas 
Source: City of Santa Clarita

Smart Growth - Residential Infill Development
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Figure 3.3: L.A. County Environmental Constraints & Development Suitability

transit corridors, encouraging infill activity and economic 
investment, and protecting existing community character. 
For the unincorporated areas in the North County, smart 
growth involves preserving the rural nature of the region’s 
small communities, protecting agricultural areas from 
non-agricultural land uses, fostering a balance between 
jobs and housing, and ensuring commercial services meet 
the needs of a growing population. One primary objective 
of practicing smart growth over the whole geographic area 
of the County is the protection and preservation of the 
County’s natural resources, while ensuring that growth and 
development in the County meets the social and economic 
needs of its residents and businesses.

County Smart Growth Principles
The following principles demonstrate the general intent of 
the County’s strategy for smart growth. These principles 
are incorporated into the goals and policies of each element 
of the General Plan. 

Promote traditional neighborhood development pat-•	
terns that utilize smart growth practices, 
Leadership in Energy and Environmental 
Design (LEED), and Low-Impact Devel-
opment (LID) principles in the expansion 
and development of new urban areas of 
the County;

Prioritize development of vacant and under-•	
utilized parcels within the County’s existing 
urban areas;

Concentrate development along existing public •	
transit corridors;

Increase density along public transit corridors •	
and within a quarter mile radius of transit 
hubs; 

Protect the character of the County’s •	
rural areas and communities by dis-
couraging sprawl-like and leap-frog 
type development;

Promote neighborhood and commu-•	
nity development that incorporates com-
pact streets, a mix of uses, and multimodal 
infrastructure; 

Preserve open spaces in a manner that contains devel-•	
opment within existing developed areas, protects the 
integrity of rural community boundaries, and main-
tains the environmental functions of the County’s 
sensitive ecosystems; and,

Improve the jobs-to-housing balance of unincorpo-•	
rated communities..

Figure 3.3 is a graphic representation of how the County 
plans to implement its Smart Growth strategies, called 
the Environmental Constraints and Development Suit-
ability Map. The County of Los Angeles recognizes the 
urgent need to reconcile the conflicting demands between 
the conservation of its diverse natural resources, the need 
to protect residents and businesses from hazards, and the 
expansion of urban and suburban development. Careful 
planning and stewardship by County officials is needed 
to maintain the physical and natural amenities that make 
Los Angeles County a desirable place to live. 
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Long-range planning allows the 
County to responsibly manage future 
development, which is necessitated by 
continued population and economic 
growth. As such, the Los Angeles 
County Environmental Constraints 
and Development Suitability Map was 
created to identify those areas in the 
County where future development is 
most suitable. The development suit-
ability index utilizes a combination 
of environmental constraints, such 
as proximity to natural resource and 
natural hazard areas, as well as devel-
opment criteria including proximity to public transit, public 
services, and infrastructure, to help planners, County offi-
cials, and residents make informed and efficient land use 
decisions. In short, the Suitability Map highlights the areas 
in the County most appropriate for new population, residen-
tial, and economic growth while simultaneously preserving 
the County’s open spaces and natural resources.

The County’s land suitability model utilizes an integrated 
Geographic Information System (GIS) approach to take a 
quantitative, comprehensive, and multi-criteria approach in 
evaluating the suitability for future land use development 
in the County. The criteria used to measure an area’s level 
of suitability for development was based on the following 
factors (the full methodology and measuring analysis can 
be found online at the General Plan Section of the Depart-
ment of regional Planning’s website at http://planning.lacounty.
gov/spGPMain.htm):

Proximity to California’s Fault Trace zones;•	
Proximity to 100-year (FEMA Q3) flood zones;•	
Proximity to lakes, reservoirs and major rivers;•	
Proximity to non-channelized streams or river beds;•	
Proximity to California Natural Diversity Database •	
identified species;
Location within Significant Ecological Areas (SEAs);•	
Proximity to wildlife corridors;•	
Location within seismic zones;•	
Location within Hillside Management Areas;•	
Location within Agricultural Opportunity Areas;•	
Proximity to freeways;•	
Proximity to highways or major arterials; and,•	
Proximity to public transit.•	

Smart Growth Strategies
The following strategies and policy actions are used to 
implement the County’s goal of achieving Smart Growth 
land use planning:

Infill development;A. 
Appropriate densification;B. 
Mixed use development;C. 
Transit oriented development;D. 
Housing development;E. 
Jobs-to-housing balance;F. 
Brownfield redevelopment; and,G. 
Technology.H. 

A. Infill Development
Infill development focuses development on sites within 
already established communities and districts and away 
from undeveloped and open space areas. Infill development 
serves many purposes, but primarily, it targets growth 
in areas with existing infrastructure and provides alter-
natives to the suburban sprawl-like growth patterns that 
often creates disproportionate environmental, social, and 
public health impacts. The County strongly encourages 
development and economic investment in communities 
with readily available infill opportunities.

B. Appropriate Densification
Densification policies in unincorporated County areas aim 
to focus development to under-utilized urban residential, 
commercial, or industrial parcels. Most commonly, the 
intensification of density applies to projects that are allowed 
to develop at densities that equal or possibly exceed those 
of adjacent parcels. 

In his landmark book, Design with Nature, Ian McHarg 
proposed the simple notion of asking the land itself where 
are the best sites for development. He popularized the 
technique of preparing overlay maps of various environmental 
characteristics with their assorted developmental constraints 
and combining them to create a composite map of their 
cumulative effects that revealed varying degrees of 
environmental importance, and conversely, development 
suitability.

“

RB-AR50769



47

Los Angeles County Draft General Plan / County Land Use Three Point Plan

Specifically related to residential parcels, the General Plan 
encourages the intensification of density for under-utilized 
parcels in areas that have an urban residential land use 
classification and are not covered by an area or community 
plan, subject to conformance with the following criteria as 
determined through ordinance and discretionary review:

The proposed project enhances the surrounding area •	
and assists in meeting community and County hous-
ing goals;
The proposed project site is of sufficient size to accom-•	
modate design features and zoning requirements (e.g. 
setbacks, landscaping, buffering, post-construction 
Best Management Practices (BMPs)) necessary to 
ensure proper integration in the surrounding area;
The proposed project minimizes the impacts of traffic, •	
parking, and runoff;
The proposed project conveys a high level of design •	
that complements the surrounding neighborhood in 
terms of scale, design, and siting;
The proposed project provides appropriate transitions •	
from areas of differing intensity; and,
The proposed project density is directly correlated •	
to its proximity to available or planned public 
transportation.

C. Mixed Use Development
Mixed use development is a traditional form of development 
that encourages the clustering of residential and commercial 
services at a neighborhood or district level. The County 
believes that mixed use development can provide many 
positive land use benefits, such as reducing the need to 
drive for errands and shopping, expanding the variety of 
housing types, creating a sense of identity and neighbor-
hood character, promoting infill development, and fostering 
economic revitalization.

The County encourages the use of mixed use development 
around major transportation hubs such as the County’s 
transit oriented districts, along commercial corridors, and 
other unique areas as established by community plans and 
zoning ordinances through the following procedures:

County Mixed Use ordinance:•	  The County allows mixed 
use development in five Commercial zones with appro-
priate development limitations and standards and a 
streamlined permitting procedure.

overlays:•	  The mixed use land use overlay identifies 
districts and corridors in unincorporated County com-
munities where mixed use development is presently 
occurring or where it could occur in the future, based 
on conditions such as population density, infrastruc-
ture, proximity to transit, and community character. 
Implementation action programs will provide bonuses 
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Mixed Use Development
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and streamlined procedures to incentivize mixed use 
development in these overlay zones, including com-
munity specific programs that tailor the design, density, 
and intensity of mixed use developments to fit within 
the existing character of that community.

D. Transit-oriented Development (ToD)
TOD refers to the design and creation of compact, walkable 
communities built around mass transit stations. This type 
of development generally consists of high-density, mixed 
use buildings concentrated within a one-quarter to one-
half mile radius around a transit stop. Traditionally, these 
transit stops are built around commuter, light rail, or subway 
train based mass transit, but can also include bus stations 
and depots. The intended purpose of TODs is to increase 
transit ridership, decrease automobile dependency, develop 
a pedestrian-friendly environment, cluster services and 
development, and to create vibrant, livable communities. 

The County strongly encourages TOD development along its 
major public transportation corridors. The County Transit 
Oriented Districts Ordinance specifically designates the 
location and development criteria for six separate TOD 
districts. These districts, all within the unincorporated 
areas of the County, are located along the Blue and Green 
light rail lines operated by Metro (see Figure 3.4). Along the 
Blue Line, districts have been established at the Slauson, 
Florence, Firestone, and Imperial stations. Along the Green 
Line, districts have been established at the Vermont and 

Hawthorne stations. Each TOD zon-
ing district has been crafted for its spe-
cific neighborhood context, including 
parking reductions, height, bulk, and 
use restrictions that help to give each 
TOD a unique identity. 

Future TOD districts are anticipated 
for the extension of the Gold Line 
light rail in East Los Angeles. The 
County will also research the poten-
tial of further expanding TOD dis-
tricts to include communities along 
Metrolink rail lines and major bus 
routes. Further information on the 
County’s Transit Oriented Districts 
can be found on the Department of 
Regional Planning’s website, located 
at http://planning.lacounty.gov/.

E. Housing Development
Los Angeles County continues to have a housing shortage, 
which adds significant burdens to the middle class, the 
workforce, senior citizens, and those living in poverty. The 
Housing Element, mandated by State law, must adequately 
plan to meet the existing and projected share of the region’s 
housing needs. The Housing Element is also an opportu-
nity to reassess the County’s housing-related goals and 
objectives with respect to a wide range of housing-related 
program initiatives. Such initiatives include programs to 
reduce unnecessary regulatory barriers to housing, fund-
ing and facilitating the development of affordable housing, 
addressing the housing needs of special needs populations, 
ensuring fair housing, preserving the County’s affordable 
housing stock, and providing rental assistance and sup-
portive housing opportunities to the homeless. 

The Housing Element addresses the housing needs of resi-
dents of all income levels and evaluates the availability of 
a diversity of housing types, including those with special 
housing needs. Per the Housing Element, special needs 
populations include the elderly, agricultural workers, single-
parent households, persons with disabilities, large house-
holds, and the homeless.  

The Housing Element, which is adopted separately from the 
General Plan, includes a detailed discussion on affordable 
housing and special needs housing, and describes a variety 

The City of LA’s TOD at Hollywood and Western
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of mechanisms that may be employed 
to encourage the provision of criti-
cally needed housing units. The Hous-
ing Element consists of the following 
components: an analysis of existing 
and projected needs; an inventory 
of vacant and underutilized sites; 
an analysis on housing constraints; 
and a description of County hous-
ing programs and policies. Further 
information on the Housing Element 
can be found on the Department of 
Regional Planning web site at http://
planning.lacounty.gov/. 

Residential Development
The General Plan residential land use 
classifications on land use policy maps 
are intended to describe dominant 
housing characteristics and permitted 
density ranges. Within areas with adopted area and com-
munity plans, those land use policy maps serve to refine 
these generalized classifications and establish more specific 
density standards and conditions for development. Where 
no such local plan exists, the allowable units established 
by the General Plan will guide decision-making relative to 
specific residential development proposals. 

The exception to this is for affordable housing and senior 
citizen housing. The General Plan policy strongly supports 
the provision of critically needed housing of varying levels 
of affordability for, but not limited to, extremely low income 
(30% Area Median Income (AMI)), very low (50% AMI), 
lower (80% AMI), moderate income households (120% 
AMI), and senior citizen housing. In support of this policy 
emphasis, the General Plan proposes the application of 
density bonuses and incentives, the expediting of permits, 
and other programs designed to stimulate the production, 
as well as the preservation, of affordable housing and senior 
citizen housing by both public and private sectors. 

F. Jobs-to-Housing Balance
An important component of sustainable communities and 
sustainable land use is having a jobs-to-housing balance. 
The jobs-to-housing balance is a measure that is reached by 
working toward increasing opportunities for people to work 
and live in close proximity as to reduce long commutes that 
are costly both economically and environmentally.

The jobs-to-housing balance is a quantifiable measure, which 
is simply the number of jobs in a community divided by 
the number of housing units in that community. So, a com-
munity with far fewer jobs than residences would have a 
low jobs-to-housing ratio. Communities with a high jobs-
to-housing ratio are usually considered major employment 
centers for a region. If the ratio is high or low, there is a 
jobs-to-housing imbalance. For example, in downtown 
Los Angeles there is an imbalance because more people 
commute into the area than live, and conversely in Santa 
Clarita, there is an imbalance because more people com-
mute out of the area to find work.

Although there is no absolute measure for what constitutes 
a perfect jobs-to-housing balance, the General Plan sup-
ports policies and actions that increase the ratio of jobs to 
residences in unincorporated communities. 

G. Brownfield Redevelopment
Brownfields are former industrial or commercial sites that 
are abandoned or under-utilized due to real or perceived 
environmental contamination from previous or current 
uses. These sites primarily exist in urban areas, and as 
such have significant redevelopment potential. The County 
strongly encourages the remediation and redevelopment of 
all brownfield sites in its jurisdiction, as brownfield redevel-
opment presents the County with valuable opportunities to 
redevelop sites for new industries and employment sectors, 
to increase housing and commercial infill development,  and 

Affordable Housing is Primarily a Supply and Demand Issue
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to promote joint public-private development efforts while 
simultaneously eliminating environmentally damaged sites 
in unincorporated County communities.

The costs and liability associated with the remediation 
of brownfield sites acts as a deterrent to redevelopment. 
Existing legislation limits the liability of existing or future 
owners of brownfield sites, and places the burden of the 
remediation costs on the past polluters of the site. There 
are several programs to fund clean-up efforts of brownfield 
sites in Los Angeles County:

The U.S. Taxpayer Relief Act of 1997:•	  Created a tax incentive 
for the redevelopment of Brownfield sites. 

Community Facilities District (CFD):•	  California State Law 
permits CFDs to levy special taxes and issue bonds 
to provide funds for site cleanups. 

California Local Cleanup Agreements Program:•	  Formally 
recognizes local agency cleanup programs and allows 
local health agencies to enter into written agreements 
to supervise cleanups, set cleanup goals, and provide 
certification of cleanup completion.

Comprehensive Environmental Response, Compensation, •	
and Liability Act of 1980 (CERCLA): CERCLA developed a 
National Priorities List (NPL) of hazardous and toxic 
waste sites throughout the U.S. to guide remediation 

and clean-up efforts of brownfield sites. In 1986, the 
Federal Government refined CERCLA with the Super-
fund Amendments and Reauthorization Act (SARA) 
which increased CERCLA’s funding, public participa-
tion, and enforcement powers.

Data on the number of brownfield sites in unincorporated 
Los Angeles County is provided by the California Depart-
ment of Toxic Substances Control (DTSC) EnviroStor public 
web site, which provides access to detailed information on 
hazardous waste permitted and corrective action facilities, 
as well as existing site cleanup information. The County 
strongly encourages the cleanup and redevelopment of all 
of the brownfield sites in its jurisdictional areas.

H. Technology
The Department of Regional Planning is positioning itself 
to be a leader in utilizing the latest technology to facilitate 
its planning endeavors. The Department continually relies 
on data and technology to provide support for its land use 
policies and development decisions. The following programs 
represent the Department’s commitment to technology and 
smart growth planning:

Geographic Information Systems (GIS)
The Department of Regional Planning has used GIS technol-
ogy for nearly 20 years.  Today, GIS technology is becom-
ing the foundation for all data management activities in 
the Department.  All of the maps and GIS web mapping 

A Jobs to Housing Imbalance Generates Congestion

Brownfield Slated for Redevelopment, Whiteside
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applications created for the General 
Plan Update program were developed 
using GIS. These maps are the foun-
dation for providing policy informa-
tion to all Departmental staff, other 
departments, the general public, and 
the decision-making bodies of the 
County.  

GIS-NET was the first application 
from the Department of Regional 
Planning that provided planning and 
zoning information to the public via 
the web.  GP-NET was created to show 
proposed General Plan land use layers 
in a format that was interactive and 
easy to use for constituents.  In addi-
tion, scanned tract and parcel maps, 
historical maps, zone change ordi-
nance maps, and information about 
cases are available to staff through the 
GIS web mapping applications.

Los Angeles Region – Imagery Acquisition Consortium (LARIAC)
Aerial imagery provides numerous benefits to local and 
regional governments, such as floodplain mapping, trans-
portation highway mapping and planning, environment 
and natural resource management, economic develop-
ment and recruitment, education and research, search and 

rescue, multi-hazard threat applications, and various other 
emergency readiness, response, and recovery operations. 
Recognizing the growing value of geographic aerial imagery, 
the Department of Regional Planning, the Chief Informa-
tion Office, and County Counsel formulated a program to 
acquire a set of imagery for a group of organizations will-
ing to share the cost of acquisition. The LARIAC Program 
was established to acquire high resolution digital aerial 
imagery and digital terrain datasets (4” color orthogonal, 
4” color infrared, 6” color oblique, digital terrain datasets 
derived from LiDAR, and 2’ elevation contours) for the 
entire county. The project has successfully gained the par-
ticipation of 10 County Departments, 31 municipalities and 
other public agencies. The LARIAC Program represents a 
model in regional cooperation that improves the quality, 
access, and cost-effectiveness of high resolution digital aerial 
imagery and digital terrain datasets. The data acquired has 
enabled all participating jurisdictions the ability to leverage 
this key geographic information asset for numerous deci-
sion support business applications, which has assisted in 
the effective and efficient delivery of services.

2. ENVIRoNMENTAL MANAGEMENT
Environmental Management strategies are a strong com-
ponent of the County’s sustainable planning practices. As 
the County continues to grow, it is important that planning 

GIS-NET provides interactive mapping capabilities

Ortho aerial imagery with parcels, zoning, and elevation contours
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address the need to provide areas for housing development 
and economic activities while simultaneously preserving the 
important natural amenities in the region. The following 
land use policies, regulations, and programs are utilized 
by County officials to achieve sustainable Environmental 
Management practices:

Special environmental management areas •	
regulation;
Hazard and safety area regulation; •	
Transfer of development rights (TDR) program; •	
Land banking program; and,•	
Mitigation banking.•	

A. Special Environmental Management Areas
Special Environmental Management Areas require regu-
lated management practices due to the presence of natural 
resources, scenic resources, or identified hazards. Adher-
ence to special criteria for development in these areas is 
necessary to prevent loss of life, property, and to protect 
the natural environment. The County strongly encourages 
that minimal development occur in Special Environmental 
Management Areas.

Discretionary development in Special Environmental Man-
agement Areas will be evaluated based on the following 
factors:

Compatibility:•	  It shall be demonstrated that the subject 
property is capable of supporting the proposed devel-
opment without increasing exposure to significant 
natural hazards or degrading identified critical natural 
resources. It shall further be established that access to 
the site is adequate to serve the intended use and that 
the provision of necessary services and facilities will 
not result in undue public costs.

Alternative Uses:•	  In the event that development other 
than that provided for in the land use designation or 
the underlying zoning classification is proposed, the 
appropriateness of the proposed project will be subject 
to discretionary review and finding.

Conditions, Design and Site Plan Review:•	  The appropriate-
ness of a specific development proposal, in terms of 
suitability, scale, design, and character will be assured 
through the review and approval of a specific site plan, 
with conditions established as necessary through nor-
mal zoning or land divisions procedures. This review 
process will look at factors that include:

Whether a project conforms to General Plan •	
policy;
Whether a project minimizes impacts on the •	
environment, traffic, parking, runoff, and other 
factors as needed;
Whether the project conveys a high-level of design •	
that complements adjacent uses in terms of scale, 
design, and siting; and,
Whether the project site can meet zoning require-•	
ments, such as setbacks, buffering, access, and 
others.

The Special Environmental Management Areas in the 
County are:

1. Open Space Areas
The County encourages the preservation of its designated 
open space areas in perpetuity. Open space policy is thor-
oughly discussed in the Open Space, Parks and Recreation 
section of the Conservation and Open Space Element.

2. Significant Ecological Areas
General Plan policy promotes the conservation of Sig-
nificant Ecological Areas (SEAs) in as viable and natural 
a condition as possible, without prohibiting development, 

Open Space
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while ensuring biotic connectivity.  General Plan policies 
related to SEAs are influenced by major factors, including 
federal and state law, public input and most importantly, a 
continued loss of biotic resources within the County. Fur-
ther information on SEAs can be found in the Biological 
Resources section in the Conservation and Open Space 
Element.

3. Hillside Management
It is the intent of General Plan policy to protect resources in 
hillside management areas from incompatible development. 
Hillside Management Areas are mountainous or foothill 
terrain with a natural slope of 25 percent or greater. Further 
information on Hillside Management can be found in the 
Scenic Resources section in the Conservation and Open 
Space Element.

4. Agricultural Opportunity Areas 
Agricultural Opportunity Areas (AOAs) include large con-
tiguous land areas that are currently devoted to agricultural 
production, have been historically used for agricultural 
uses, or that are highly suitable for agricultural use due 
to the presence of favorable growing conditions such as 
climate, soils, and irrigation. The intent of General Plan 
policy is to protect such resource areas from the intrusion 
of incompatible uses that conflict with or preclude viable 
agricultural activity. Agricultural resources are more spe-
cifically addressed in the Agricultural Resources section of 
the Conservation and Open Space Element. 

5. National Forests
The Los Padres and Angeles National Forests encompass 
nearly 650,000 acres of land within Los Angeles County. 
The U.S. Forest Service prepares and periodically updates 
a Land and Resources Management Plan as a policy guide 
to the use of lands under their jurisdiction. Within the 
boundaries of the National Forests, nearly 40,000 acres 
are privately owned. For these parcels, commonly referred 
to as “in-holdings”, the County retains responsibility for 
land use regulation. It is the intent of the General Plan that 
these privately-owned parcels should be regulated in a man-
ner consistent with the overall mission and Management 
Plans of the National Forests, as established by Congress. 
National Forests are more specifically addressed in the 
Biological Resources section of the Conservation and Open 
Space Element.

6. Coastal Zone
In accordance with the California Coastal Act, Los Ange-
les County prepared two local coastal programs (LCPs) 
and is preparing a third for the unincorporated areas that 
lie within the state-designated coastal zone. These areas 
are Santa Catalina Island, Marina del Rey, and the Santa 
Monica Mountains Coastal Zone.  Santa Catalina Island 
and Marina del Rey have LCPs certified by the California 
Coastal Commission; therefore, these LCPs are part of the 
General Plan. The LCPs establish detailed land use policy 
and development standards within their respective coastal 
zone segments.  Prior to certification of a local coastal 

Hillside Management

Agricultural Opportunity Area, Leona Valley
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program, specific development proposals are reviewed 
by the County for consistency with the General Plan or 
relevant area plan, but the authority to approve projects 
and issue development permits lies with the California 
Coastal Commission.

7. Mineral Resource Areas
Mineral resources are commercially viable mineral or aggre-
gate deposits, such as sand, gravel, and other construction 
aggregate, as well as crude oil and natural gas deposits. 
The County’s Mineral Resource Areas reflect the State of 
California Geological Survey’s identified deposits of region-
ally significant aggregate resources. These clusters or belts 
of mineral deposits are designated as Mineral Resources 
Zones (MRZs) and oil and gas resources. The General Plan 
encourages the protection of the County’s mineral resource 
areas, as well as the implementation of compatible land use 
areas surrounding and adjacent to these undisturbed depos-
its. It further encourages that these areas, once depleted, 
remain undeveloped unless safely remediated to appropriate 
standards for residential use. Mineral resources are more 
specifically addressed in the Mineral and Energy Resources 
section in the Conservation and Open Space Element.

8. Cultural Resources
Cultural heritage resources include historic buildings, 
structures, Native American artifacts or sites, and districts 
of historical, architectural, archaeological, or paleonto-
logical significance. Cultural heritage resources officially 

recognized by the California Office of Historic Preservation 
or identified in authoritative surveys of archaeological soci-
eties, historical societies, or academic studies are integral 
parts of the built and natural environments and must be 
considered in County land use actions.  The intent of the 
General Plan is to protect the County’s cultural heritage 
resources. Cultural resources are more specifically discussed 
in the Historical, Cultural, and Paleontological Resources 
section of the Conservation and Open Space Element.

B. Hazard and Safety Areas
There are several identified and mapped natural hazard 
areas in the County that contribute to Environmental Man-
agement practices that guide land use decision-making. The 
intent of General Plan policy is to minimize the potential 
loss of life and property from potential hazardous events 
within these identified areas through restrictions and miti-
gation. Strategies and programs for minimizing risks in 
the following hazard areas are thoroughly discussed in the 
Safety Element of the General Plan.

1. Fire Hazard Areas 
Los Angeles County is subject to the threat from urban 
fires, and especially wildland fires due to its hilly terrain, 
dry weather conditions, and the nature of its vegetation. 
In conjunction with the Forestry Division of the County 
Fire Department, woodland and brush areas with high fire 
potential have been identified as Very High Fire Hazard 
Severity Zones. 

Mineral Resource Area, Baldwin Hills
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2. Flood Prone Areas
Areas subject to substantial flood haz-
ard as determined by the Department 
of Public Works have been identified 
as Flood Zone Areas. This classifica-
tion includes both the watercourse 
itself and adjacent areas subject to 
overflow of flood waters during major 
storms. 

3. Seismic Prone Areas
Earthquake Fault Zones, depicted 
on the Los Angeles County Seismic 
Hazards Map reflect both the active 
and potentially active faults identi-
fied in the countywide Safety Element, 
and the more detailed fault mapping 
prepared by the California State Divi-
sion of Mines and Geology under the 
provisions of the Alquist-Priolo Earth-
quake Fault Zones Act (California Public Resources Code, 
Division 2, Chapter 7.5). 

C. Transfer of Development Rights (TDR)
With growing pressure on the County from urban expan-
sion, open spaces have become a precious commodity for 
both developers and open space preservation advocates. 
Land in production for farming is also threatened by devel-
opment pressure, creating a growing disconnect between 

farmers and consumers. A County Transfer of Development 
Rights (TDR) program would seek to limit development on 
natural and open spaces by creating a market-based system 
that allows landowners in the rural areas of the County 
to sell their development rights as credits and/or density 
bonuses to infill sites, revitalization areas, or redevelopment 
projects in more urbanized areas of the County. 

County policy seeks to steer development away from the 
urban fringe, and back into infill, revitalization, and redevel-
opment projects on urban lands with existing infrastructure. 
In a TDR program, landowners in designated rural areas 
or “Sending Areas” are allowed to sell the right to develop 
their land to landowners and developers in urbanized areas 
or “Receiving Areas”, which will be indicated geographi-
cally on County land use maps. These “credits” give rural 
landowners an incentive to not develop their land and 
preserve its rural, open space character while subsidizing 
urban development. The “Receiving Areas” of the County 
are chosen in conjunction with General Plan policies that 
increase housing densities along existing public transporta-
tion corridors, reduce vehicle trips and miles traveled, pre-
serve open space and agricultural lands, and promote urban 
revitalization in mixed use or transit oriented districts. The 
initiation of a County TDR program will be accomplished 
through Implementation Action LU 2.1.

A Large Portion of the County is at Risk of Fire

Flood Prone Areas Are Used for Groundwater Recharge
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D. Land Banking
An alternative to a TDR program is the practice of Land 
Banking. Land Banking is the act of buying land within 
the path of development at a premium before it reaches its 
maximum market value. Land Banking can be done specu-
latively and by non-profits and/or government agencies. 

Many non-profit conservancies within the County practice 
Land Banking. These conservancies buy land, particularly 
in areas with significant ecological, biological, and topo-
graphical value, and then apply deed restrictions and/or 
covenants on the land that preserve it as open space in per-
petuity. When a government agency practices Land Bank-
ing, it is done with the intent of having a larger say in the 
type of development that occurs on this land. While some 
lands within a land banking program could be set aside as 
open space in perpetuity or to create “green belts”, others 
could be developed with stringent development standards. 
This initiation of a County Land Banking program will be 
accomplished through Implementation Action C/OS 4.2.

E. Mitigation Banking Policy
There are a number of ways in which a development project 
may be required to mitigate for unavoidable significant 
impacts to the natural environment such as dedication of 
open space, restoration efforts, or re-vegetation. However, 
there are times when the mitigation opportunities on the 
project site do not constitute sufficient ‘in-kind’ mitigation.    
The County’s mitigation banking policy is a vehicle whereby 

mitigation may be achieved off-site through dedication of 
land, with ‘in-kind’ biological resources, to a state or local 
entity, to be held as open space in perpetuity. Projects 
outside of a Significant Ecological Area would be eligible 
to purchase land within a Significant Ecological Area as 
mitigation for unavoidable impacts to biological resources. 
The optimal realization radius for “in-kind” mitigation is 
two (2) miles, when feasible. This initiation of a County 
Mitigation Banking policy will be accomplished through 
Implementation Action C/OS 4.2.

3. HEALTHY & LIVABLE CoMMUNITIES
The ultimate objective of all County planning policies is to 
create healthy and livable communities that provide a high 
quality of life for the County’s residents and businesses. 
An important part of reaching this objective is to provide 
and encourage innovative and flexible planning practices 
that foster community development and livability while 
recognizing the individuality and diversity of each County 
community.

To this end, County land use policy supports practices and 
strategies that ensure each community can meet its social, 
economic, and environmental needs. The following land 
use policies support the County’s objectives for healthy and 
livable communities:

“Green” Planning;A. 
Environmental justice;B. 
Public health in land use planning; and,C. 
Community design.D. 

A. “Green” Planning
Green planning involves a comprehensive approach to plan-
ning that uses goals, polices, and implementation strategies 
that achieve sustainable community development. The 
County is aggressively pursuing programs and practices 
that will position its departments and agencies to be lead-
ers in green planning, and will allow the Department of 
Regional Planning to guide future community level plan-
ning toward desired sustainable outcomes. Examples of the 
most prominent “green” programs include:

LEED Green Building Standards
The Leadership in Energy and Environmental Design 
(LEED) green building rating system, developed by the 
United States Green Building Council (USGBC), is a national 
standard for the design, construction, and operation of 

Caltrans Headquarters is LEED Silver
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green buildings. Green buildings are 
distinguished from other buildings 
by their holistic approach in promot-
ing a sustainable built environment. 
In particular, LEED concentrates on 
sustainable site development, water 
savings, energy efficiency, the selec-
tion of recycled or local materials, and 
indoor environmental quality. LEED 
provides a set of standards for numer-
ous building projects including new 
commercial construction and major 
renovations, existing building opera-
tions and maintenance, commercial 
interiors, core and shell development, 
single-family homes, schools, neigh-
borhood development, and site design 
for multiple buildings. 

On January 16, 2007, the Los Angeles 
County Board of Supervisors passed a 
motion that required future construc-
tion of all County buildings over 10,000 gross square feet to 
meet LEED Silver or equivalent standards. This motion also 
began an internal review of the County’s building, zoning, 
and subdivision codes to become LEED compliant. Due 
to its national prevalence and its evolving and consensus 
based rating system, the LEED approach was specifically 
addressed by the Board in this motion. Furthermore, the 
General Plan sets forward several policies to encourage 
the inclusion of LEED standards in development activities 
in the County. While the General Plan addresses many 
sustainable practices in building and development, LEED 
standards and certification can provide a single source to 
accomplish many of these sustainable goals. These goals 
include promoting green building practices, expanding 
the use of permeable surfaces and green roofs, preserving 
open spaces, promoting walkable communities, expanding 
the use of transit-oriented and mixed use developments, 
increasing on-site energy generation, and maximizing water 
conservation.

Low Impact Development (LID)
LID is an ecosystem-based approach to stormwater manage-
ment that utilizes on-site Integrated Management Practices 
(IMPs) to mimic a site’s predevelopment hydrology. LID uses 
design techniques, such as maintaining recharge areas, buf-
fer zones, open spaces, and drainage courses. It also utilizes 

infiltration swales, grading strategies, and open drainage 
systems to infiltrate, filter, store, and detain stormwater 
runoff close to its source as opposed to conveying and 
treating it in large and costly end-of-pipe facilities. LID 
employs techniques that reduce the use of pipes, ponds, 
curbs, and gutters in subdivisions and other infrastructure 
improvement projects.

A recent report completed by the Department of Regional 
Planning entitled Green Building Program and Low Impact 
Development (LID) Standards for the Unincorporated Areas 
of Los Angeles County provides guidance to incorporate 
three major “green” programs in the County: 

Green Building:•	  Pertains to the implementation of LEED 
standards or similar requirements in the County’s 
development standards for all appropriate or applicable 
industrial, commercial, and residential development. 
The report recommends changes to building and zon-
ing codes and will establish baseline standards for 
energy efficiency, natural lighting, water conservation, 
the use of recycled materials, on-site energy generation, 
and indoor air quality.

The Department of Regional Planning utilized SCAG’s Compass Blueprint and 
2% Strategy growth vision for the development t of the goals, policies, and 
implementation action programs in the General Plan. The 2% Strategy proposes 
that local governments implement the following strategies:

Focusing growth in existing and emerging centers and along major •	
transportation corridors.
Creating significant areas of mixed-use development and walkable, •	
“people-scaled” communities.
Providing new housing opportunities, with building types and locations •	
that respond to the region’s changing demographics.
Targeting growth in housing, employment, and commercial develop-•	
ment within walking distance of existing and planned transit stations.
Injecting new life into under-used areas by creating vibrant new business •	
districts, redeveloping old buildings, and building new businesses and 
housing on vacant lots.
Preserving existing, stable, single-family neighborhoods.•	
Protecting important open space, environmentally sensitive areas and •	
agricultural lands from development.
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Low Impact Development (LID):•	  Pertains to the implemen-
tation of LID practices by developing standards for 
new development and redevelopment projects in the 
County. The report recommends changes to building 
and zoning codes and will establish standards for LID 
compliance.

Drought Tolerant Landscaping:•	  Pertains to the imple-
mentation of California native and drought tolerant 
landscaping in all development and redevelopment 
projects in the County, and recommends changes to 
the subdivision and zoning codes that will establish 
standards for drought tolerant landscaping.

B. Environmental Justice
Environmental justice is the fair treatment and mean-
ingful involvement of all people regardless of race, color, 
national origin, or income with respect to the development, 
implementation, and enforcement of environmental laws, 
regulations, and policies. A goal of the General Plan is to 
achieve an environmentally just County, where everyone 
enjoys the same degree of protection from environmental 
and health hazards, and is provided equal access to the 
entitlement process. 

The guiding principle of environmental justice is to rectify 
inequitable distribution of environmental burdens, such as 
pollution, industrial facilities, and distribution centers in 
a manner that upholds the idea of fair shares.. At the same 
time, environmental justice helps communities gain access 

to environmental goods, such as nutritious food, clean 
air and water, parks, recreation, health care, education, 
transportation, and safe jobs. An environmentally just Los 
Angeles County is a place where:

Environmental risks, hazards, and public service •	
related environmental services such as trash hauling 
and landfills are equally distributed with a lack of 
discrimination;
Existing and proposed negative environmental impacts •	
are mitigated to the fullest extent to protect the public 
health, safety, and well-being;
Access to environmental investments, benefits, and •	
natural resources are equally distributed; and, 
Information, participation in decision making, and •	
access to justice in environment-related matters are 
enjoyed by all.

Environmental justice efforts have won significant advances 
in protecting the overall health of communities by prevent-
ing the siting of polluting industries and unwanted land 
uses, ensuring equal regulatory protection, and demanding 
that communities be involved in the policy-making that 
affects them. The County is actively working to achieve its 
goal of environmental justice by focusing on the direct and 
indirect impacts of land use and planning decisions on liv-
ing conditions of affected communities, and by integrating 
environmental justice principles into the goals and policies 
of the General Plan.

C. Public Health in Land Use Planning
Public is addressed in the General 
Plan due to the growing awareness 
of how land use development affects 
public health issues at the community 
level. Improving the overall condi-
tion of the County’s public health and 
well-being through innovative and 
health-conscious land use planning 
is a goal of the General Plan. At the 
national level, the Centers for Disease 
Control and Prevention (CDC) has 
underscored the connection between 
urban planning and public health 
given the evidence that certain urban 
design and land use policies signifi-
cantly increase the amount of time 
people engage in physical activity. The 

Noise is an Environmental Justice Issue
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County recognizes the need to focus 
attention on this important topic, and 
the General Plan addresses public 
health issues in nearly every element 
through its goals, policies, and imple-
mentation programs.

Environmental conditions such as poor 
air quality, polluted stormwater runoff, 
deteriorated housing conditions, and 
ground and surface contamination are 
all influenced by planning and have 
an effect on public health, particularly 
disadvantaged populations including 
minorities, children, and the elderly. 
Public agencies are taking a fresh look 
at the impacts of land use, community 
design, and transportation planning 
on rates of chronic disease, especially 
obesity, cardiovascular disease, diabe-
tes, mental illness, and pedestrian injury and fatality. 

Within the County, numerous departments work collab-
oratively to help ensure that policies and programs are in 
place to protect the public health, safety, and welfare of 
all residents. As a guide to land use decision making, the 
General Plan is a powerful tool for addressing health-related 
issues. For example, the Plan includes policies aimed at:

Building walkable communities that are not •	
automobile-oriented;
Maintaining environments that improve physical and •	
mental health, such as sustaining a vibrant park and 
recreation system, and preserving natural and scenic 
resources;
Promoting sustainable development and agricultural •	
practices, including the building of community gar-
dens and the use of hydroponics and organic agricul-
tural techniques;
Ensuring a reliable source of potable water and appro-•	
priate wastewater treatment; 
Requiring the use of healthy materials and building •	
practices and low impact development techniques in 
construction and development activities; and,
Mitigating the environmental impacts of development •	
while promoting economic and social opportunities.

By promoting land use development in a manner that can 
ultimately benefit public health, Los Angeles County is 
emerging as a leader in this area by creating or enhancing 
communities in which residents can be physically active, 
safe, and healthy.

D. Community Design
The County encourages attention to Community Design 
policies that will help create a “sense of place” and unique-
ness within the diverse communities in the unincorpo-
rated County. The Community Design section is a practical 

Whittier Boulevard is Illustrative of Community Design Techniques

Common Trash Bins and Sidewalk Paving, Whittier Boulevard
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reference that can be used by residents, property owners, 
developers, planners, and County officials in creating a 

“sense of place” for their neighborhoods and communities. 
The General Plan recognizes that more precise design cri-
teria for specific districts or neighborhoods will need to be 
created and implemented through specific plans, area or 
community plans, community standards districts, zoning 
regulations and ordinances, and pilot projects. The Gen-
eral Plan Community Design section covers the basics of 
what constitutes community design, and discusses how 
community design principles can be utilized by County 
communities. 

What Is Community Design?
A general County definition for community design is the 
practice of making sustainable, healthy, and livable com-
munities that adapt to people’s social, economic, and envi-
ronmental needs. What makes “good” community design is, 
however, entirely dependent on the context and perspective 
of each individual community. In the case of unincorpo-
rated Los Angeles County, for example, “good” community 
design for rural areas in the northern part of the County 
would be different from “good” community design for the 
urbanized communities of south Los Angeles County. 

Community design is not necessarily about the design of 
a specific building or site; rather, it encompasses groups of 
related elements that when taken together, define a com-
munity. Examples of this include designing neighborhood 

gateways, streetscape improvements on a commercial cor-
ridor, consistent landscaping for major roads and streets, 
and uniform signage that can designate a special district 
within a community. Importantly, most successful com-
munity design standards build on the characteristics of 
both the natural and man-made environments that are 
unique to each community.

Los Angeles County General Design Principles 
The following general principles related to community 
design are helpful in formulating community design stan-
dards for those communities throughout the County that 
initiate a community design process. Below is a list of guid-
ing principles that may be incorporated into new strategies 
to achieve community design standards.  

Create a “sense of place” that is unique to the 
characteristics of each community or neighborhood.

Identify a unique district in the community or neigh-•	
borhood, and design standards that will highlight the 
district as a focal point. Specific strategies can include 
uniform signage and lighting schemes, or utilizing 
banners and logos.
Implement a streetscape program that beautifies side-•	
walks and alleyways, and coordinates the development 
of unique standards for street amenities such as trash 
and recycling bins, paving, and benches.
Design landscaping standards for major streets and •	
arterials.
Create visual “gateways” throughout the community •	
that designate to residents and visitors that they are 
entering a unique place. 

Preserve the natural features within the community.
Create a trail system that utilizes the natural features •	
of the community.
Employ the use of buffer zones for transition areas •	
between different land uses.
Develop a green-belt of open space land to physically •	
define your community.

Provide for livable, sustainable and healthy communities 
that create vibrant, social environments for residents and 
businesses.

Create design standards for the inclusion of community •	
services and amenities in new development projects.
Promote density and transit-oriented development in •	
appropriate neighborhoods.

Community Mural
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Institute a traffic calming program that promotes •	
the creation of landscaped medians, vegetated traffic 
circles or raised crosswalks.
Utilize green-building techniques and require LEED •	
certification and Low Impact Development standards 
in building and neighborhood design.

Highlight the historic character of the community or 
neighborhood.

Create an historic preservation committee to protect •	
existing historic structures and influence the design 
of new buildings to adhere to a communities historic 
character.

Promote architectural standards and design quality for future 
construction and development.

Implement a design manual using form-based codes •	
that delineates specific types of architectural styles that 
the community wants to preserve or cultivate.
Encourage the stealth development of utilities and •	
undergrounding of utility lines.

Create innovative programs and policies that promote civic 
pride and community involvement.

Develop a mural program to deter graffiti, elimi-•	
nate blank walls, and express the character of the 
community.
Implement a facade improvement program for com-•	
mercial districts.

Initiate a tree-planting program.•	
Start a community garden program.•	

Community-Based Planning Program
Community-based planning is founded on the idea that 
public participation in the planning process effectively 
encourages land use decisions and development patterns 
that reflect the consensus of the community. The ultimate 
objective of community-based planning is to allow residents 
to feel invested in their neighborhoods and be involved in 
a process that shapes better communities.

Introduction
The General Plan serves the entire unincorporated area 
of the County by providing general goals and policies 
that help to achieve countywide planning objectives. As 
such, the General Plan provides the land use “vision” for 
the County. Community-based planning allows for more 
detailed and issue-specific planning that builds upon the 
General Plan and allows communities to refine land use 
policy at a local level. 

With the General Plan as a guide, the Department of 
Regional Planning will begin a community-based planning 
effort to create plans for the unincorporated communities 
that currently do not have a community or area-level plan, 
and to update and revise the existing community and area 
plans in the County.  By creating a Community-Based 
Planning Program in the Los Angeles County General 

Gateway, East Los Angeles Civic Center

Potential Historical Renovation, Whittier Boulevard
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Plan, the Department is emphasizing its commitment to 
community-based planning and public participation in all 
of its planning endeavors for the unincorporated County.

Program outline
The Department of Regional Planning, upon adoption of the 
Los Angeles County General Plan, will initiate a Commu-
nity-Based Planning Program that will provide each com-
munity or collection of communities in the unincorporated 
County with a long-range community-based plan. 

The Community-Based Planning Program ensures that 
each unincorporated County area or community receives 
some level of planning. As such, the Community-Based 
Planning Program is designed to be flexible and encourages 
cooperation and collaboration amongst residents, com-
munity groups, County departments, and other relevant 
stakeholders so that each plan fulfills both its legal require-
ments and its civic goals.

The Community-Based Planning Program will involve two 
major phases. The first phase will divide the unincorporated 
County into regional planning areas. Each regional plan-
ning area will get a foundational plan that summarizes 
the land use issues, development goals, and any other con-
cerns or opportunities relevant to that region. The regional 
planning areas planning effort will be completed within 
two (2) years of the adoption of the General Plan. These 
regional plans will be updated as needed to keep them 
accurate and relevant to their respective planning areas. 
The second phase of the program involves the initiation of 
community-based plans for the specific communities in the 
unincorporated County with specialized planning needs, 
as based on the needs assessment criteria outlined below. 
These community-based plans will be developed or updated 
for all unincorporated communities within ten (10) years, 
and will be updated as needed to keep them accurate and 
relevant to each unincorporated community.

Needs Assessments
Regional Planning staff has established criteria for the 
implementation and prioritization of community-based 
plans. Criteria for the order in which community plans will 
be created or updated is based on several factors, including 
but not limited to:

Population changes and other demographic •	
characteristics;
Population growth, extent of housing shortages, over-•	
crowding, and jobs-to-housing imbalance;
Geographic size of the community or set of •	
communities;
Zoning inconsistencies and zoning violations;•	
Active community groups;•	
Need to preserve the local character of the •	
community;
Economic conditions and other social indicators;•	
Code violations and enforcement issues; and,•	
Amount of development activity and/or development •	
potential.

Using the Needs Assessment Criteria established by the 
Department of Regional Planning, community-based plans 
will be completed or updated within five (5) years of the 
adoption of the Plan where five (5) plans will be wither 
updated or created each year until every community has 
an up to date community-based plan. Table 3.2 represents an 
alphabetical listing of communities without a plan and for 
communities with plans and their dates of adoption. 

Program Components
The primary objective of community-based planning is 
to allow for goals and policies that reflect more localized 
issues. The geographic, demographic, and social diversity of 
unincorporated County communities will guide the devel-
opment of each community-based plan, and the goals and 
policies will represent the long-term planning objectives for 
each region or community. Each community-based plan-
ning effort will be guided by the following components:

Community Participation:•	  The Department of Regional 
Planning utilizes a thorough and comprehensive 
approach to the formation of goals, policies, and 
implementation actions for community-based plans. 
Most important to each plan is the opportunity for 
public participation and community feedback. A series 
of community meetings and outreach events will be 

The 59 individual "urban islands" within 
the Unincorporated County have never 
had a comunity-based plan.“
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important components in the development of each 
community-based plan. Community meetings will 
involve a variety of activities, such as “visioning” work-
shops and policy roundtables, which will contribute 
to the creation of a community-based plan. Each plan 
will follow a similar process for adoption that will 
involve public meetings, hearing(s) with the Regional 
Planning Commission, and finally adoption by the 
County’s Board of Supervisors.

County Participation:•	  The Department of Regional 
Planning will seek out the assistance, support, and 
knowledge of other relevant County Departments 
during the formulation of community-based plans. 
At a minimum, the planning process should include, 
but not be limited to the participation of the Depart-
ment of Public Works, the Department of Parks and 
Recreation, the Department of Public Health, the Los 
Angeles County Office of Education, and other perti-
nent County Departments from the initiation of the 
planning process until adoption.

Inter-Departmental Participation:•	  At the initiation of each 
community-based planning process, a representative 
from the Park and Recreation, Public Works, and 
Public Health Departments will be present to fully 
integrate the County’s resources and knowledge into 
the Plan and its implementation.

Plan Formulation:•	   Once the community has compiled 
data and formulated the goals and policies for their 
planning area, a comprehensive planning document 
with accompanying land use policy maps will be 
created. 

Zoning Consistency:•	   An important component of every 
community-based planning effort will be to address 
long-standing inconsistencies between land uses and 
zoning designations. Each community or area plan, 
in addition to the creation of their own plan, will 
conduct a zoning consistency analysis with the goal 
of eliminating zoning-land use discrepancies.

The role of the Department of Regional Planning in the 
effort to create community-based plans across the County 
is to guide, assist, and provide professional expertise to 
community members in creating plans that satisfy the 
goals of each individual region or community. At the same 
time, the Department’s planning staff will ensure that each 
community-based plan meets the legal requirements of 
the State and County Code, and also ensure that plans are 
consistent with the General Plan or the planning activities 
of neighboring jurisdictions.

The Lennox Community Needs a Community Plan

Community Participation
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Table 3.2: Unincorporated Communities With and Without a Community-Based Plan
Without a Plan With a Plan (Year Adopted or Last Updated)

Avocado Heights Altadena Community Plan (1986)

Del Aire-Alondra Park Antelope Valley Area Plan (1986)

East Pasadena/East San Gabriel/San Pasqual Diamond Bar Community Plan (1982)

Eastern San Gabriel Valley (Charter Oak, Covina Islands, East 
Asuza, East Irwindale, East San Dimas, Glendora Islands, North 
Claremont, Northeast San Dimas, Northeast La Verne, South 
Monrovia Islands, Walnut Islands, West Claremont, West San 
Dimas)

East Los Angeles Community Plan (1988)

Florence-Firestone Hacienda Heights Community Plan (1978)

La Crescenta-Montrose Malibu Local Coastal Plan (1986)

Lennox Marina del Rey Land Use Plan (1996)

Northern San Fernando Valley (Kagel Canyon, Lopez canyon, Oat 
Mountain, Sylmar Island, West Chatsworth, Universal City)

Santa Clarita Valley Area Plan 
(being updated as One Valley, One Vision) (1990)

South County (East Compton, Rancho Dominguez, Lynwood 
Island, Westfield, La Rambla) Santa Catalina Island Local Coastal Plan (1983)

Southeast County (South Whittier, Sunshine Acres, West 
Whittier, Los Nietos, North Whittier, Gateway Islands, South 
Diamond Bar)

Santa Monica Mountains North Area Plan (2000)

Valinda Corridor (West Puente Valley, Valinda, South San Jose 
Hills, South Walnut) Rowland Heights Community Plan (1981)

Victoria/Willowbrook Twin Lakes Community Plan (1991)

West Carson Walnut Park Community Plan (1987)

West Rancho Dominguez West Athens-Westmont Community Plan (1990)

Westside Islands (West Los Angeles/Sawtelle VA, Franklin 
Canyon, West Fox Hills, Ballona Wetlands)

Whittier Narrows 
(South El Monte, South San Gabriel, Whittier Narrows)
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VI. GoALS, PoLICIES AND 
IMPLEMENTATIoN ACTIoNS

The following are the goals and polices that apply to land 
use in unincorporated Los Angeles County:

Goal LU-1

Efficient and progressive smart growth land use policies that 
address the diverse needs of all County residents.

Policy LU 1.1:•	  Encourage urban infill development on vacant, 
underutilized sites, and brownfield areas.

Policy LU 1.2:•	  Promote and develop transit oriented districts 
along major transit corridors.

Policy LU 1.3:•	  Encourage mixed use development to facilitate 
the proximity and linkage between housing and employ-
ment throughout the County. 

Policy LU 1.4:•	  Promote land use practices that encourage 
housing to be developed in proximity to employment 
opportunities. 

Policy LU 1.5:•	  Encourage compact development and 
increased residential density in appropriately designated 
areas.

Policy LU 1.6:•	  Support creative housing development that 
provides mixed-income, affordable, and rental housing 
in various housing types and densities.

Policy LU 1.7:•	  Ensure that all community plans, zoning, and 
subsequent development meet all Federal and State fair 
housing laws and regulations.

Policy LU 1.8:•	  Ensure universal accessibility in all planning 
endeavors to comply with the Americans with Disabilities 
Act.

Policy LU 1.9:•	  Protect rural communities by utilizing natural 
landforms to create buffers from urban and suburban 
development. 

Implementation Action LU 1.1
Apply for a SCAG 2% Compass Technical Assistance Grant for 
a demonstration project that targets Smart Growth initiatives 
in the County, such as an existing Transit Oriented District 
(TOD). 

Implementation Action LU 1.2
Create individual and unique mixed use zoning overlays for all 
areas indicated as potential Mixed Use overlays on the Land 
Use Policy maps.

Implementation Action LU 1.3
Create an adaptive reuse ordinance to expedite the rehabilita-
tion and redevelopment of older, sometimes historic buildings 
for new uses. 

Implementation Action LU 1.4
Create an infill development ordinance that focuses develop-
ment on vacant and underutilized parcels. This ordinance should 
expedite permitting and provide incentives for development 
in these urban areas.

Implementation Action LU 1.5
Develop a neighborhood beautification pilot program that 
emphasizes small steps such as façade restorations, landscap-
ing, streetscape improvements, murals or community banners 
in a targeted area such as Florence-Firestone. If the program 
goals are achieved, use this demonstration project as a model 
for other distressed areas of the County.

Implementation Action LU 1.6
Amend the existing TOD Ordinance, and study possibilities 
for new TOD districts throughout the unincorporated County 
along light rail lines and major bus routes.

Implementation Action LU 1.7
Develop an inclusionary zoning ordinance that mandates a 
portion of all residential development is set aside as affordable, 
and and create incentives to implement the policy.
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Goal LU-2

Sustainable communities that conserve resources, protect the 
environment, and improve public health.

Policy LU 2.1:•	  Promote or require “green building” principles, 
LEED certification, and Low Impact Development (LID) in 
all development activities.

Policy LU 2.2:•	  Encourage land use practices that minimize 
sprawl.

Policy LU 1.3:•	  Promote land use practices that enhance public 
health.

Policy LU 2.4:•	  Promote efficient community water and energy 
practices.

Policy LU 2.5:•	  Preserve and expand green spaces throughout 
the County to encourage healthy lifestyles.

Policy LU 2.6:•	  Require development to optimize the solar 
orientation of buildings to maximize passive and active 
solar design techniques.

Policy LU 2.7:•	  Support land use policy that promotes envi-
ronmental justice.

Policy LU 2.8:•	  Promote sustainable subdivisions that meet 
Leadership in Energy and Environmental Design – Neigh-
borhood Development standards.

Policy LU 2.8:•	  Promote compact, walkable, well-designed 
development.

Policy LU 2.9:•	  Limit development in special environmental 
management areas.

Policy LU 2.10:•	  Limit development in hazard and safety 
areas,

Implementation Action LU 2.1
Develop a Transfer of Development Rights (TDR) Program where 
identified rural and open space areas under development pres-
sure can sell their development credits to established receiving 
areas. Develop an accompanying map of target open space 
areas for the TDR program. 

Implementation Action LU 2.2
Identify greenbelts and natural buffers around rural County 
communities. 

Implementation Action LU 2.3
Develop a Competitive Grant Program that will provide partial 
funding for the retrofitting of homes and/or businesses for land-
scape water efficiency projects to replace traditional lawns.

Implementation Action LU 2.4
Develop a Competitive Grant Program to fund green building 
projects to upgrade existing buildings to meet LEED certified 
or comparable standards. 

Implementation Action LU 2.5
Ensure the existing County environmental checklist recom-
mends an analysis of environmental impacts that meet or 
exceed the official California Environmental Quality Act (CEQA) 
environmental impact checklist. 

Implementation Action LU 2.6
Employ an energy accounting program, created for the U.S. 
Department of Energy, as part of long-range planning pro-
gram analysis. The Energy Yardstick: Using PLACE3S to Create 
More Sustainable Communities, is a computerized program 
that quantifies the energy demands associated with land use 
arrangements.
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Goal LU-3

Development that is compatible with surrounding neighbor-
hood character and the natural environment.

Policy LU 3.1:•	  Preserve the unique character of existing com-
munities, both urban and rural, by ensuring that new 
development maintains the architectural style, density, 
and intensity of use.

Policy LU 3.2:•	  Protect the character of the County’s rural 
communities.

Policy LU 3.3:•	  Prohibit land use development where negative 
environmental impacts, as determined by the California 
Environmental Quality Act (CEQA), cannot be mitigated.

Policy LU 3.3:•	  Encourage a diversity of commercial and retail 
services.

Policy LU 3.4:•	  Ensure airport operation compatibility with 
adjacent land uses through Airport Land Use Plans.

Policy LU 3.5:•	  Protect major landfills, solid waste disposal 
sites, and energy facilities from encroachment of incom-
patible uses.

Policy LU 3.6:•	  Ensure land use compatibility in areas adjacent 
to military installations and where military operations, 
testing and training activities occur.

Policy LU 3.7:•	  Utilize buffer zones to reduce the impacts of 
incompatible land uses where feasible.

Policy LU 3.8:•	  Support grassroots community design initia-
tives throughout the County.

Policy LU 3.9:•	  Encourage the siting of new schools at least 
1,000 feet from pollution sources.

Policy LU 3.10:•	  Promote industrial park development to avoid 
land use conflicts associated with piecemeal develop-
ment and protect existing nodes of industrial uses from 
incompatible uses.

Implementation Action LU 3.1
Expand the County’s public art program to require all new 
development in the County either wholly or partially funded 
by the County to dedicate 1% of the total cost of the project 
to public art projects on the site.

Implementation Action LU 3.2
Create a streamlined permitting process or fee reduction 
for mixed use development projects in identified Mixed Use 
districts.

Implementation Action LU 3.3
Create design guideline manuals to be used in communities 
throughout the County.

Implementation Action LU 3.4
Update the County website with information and graphics that 
guides an applicant through the County entitlement process.
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Goal LU-4

Effective inter-jurisdictional coordination and collaboration in 
all aspects of land use planning.

Policy LU 4.1:•	  Support annexations and incorporations that 
adequately meet the requirements within Policy # 3.095 
(City Annexations and Spheres of Influence) of the Board 
of Supervisors Policy Manual.

Policy LU 4.2:•	  Encourage comprehensive planning in under 
planned and underserved communities.

Policy LU 4.3:•	  Support inter-jurisdictional planning efforts.

Policy LU 4.4:•	  Foster a collaborative environment and include 
other County Departments, adjacent cities and other stake-
holders in plan development activities. 

Implementation Action LU 4.1
Implement a rotating speaker’s forum where the Directors of 
County Departments travel to other County Departments to 
share the issues, concerns and activities of their respective 
departments. This inter-agency communication will focus on 
increasing countywide coordination and collaboration.

Implementation Action LU 4.2
Coordinate with local colleges and universities to partner with 
the County in developing plans and implementation projects. 
These projects could serve the County by enabling students to 
generate new ideas about established concepts, as well as initi-
ate the planning process. Potential partners could include: 

The USC, UCLA, UC Irvine and Cal-Poly Pomona Urban •	
Planning or architecture departments. 
Local Engineering departments.•	
Community college GIS classes.•	

Goal LU-5

Community-based plans that encompass all unincorporated 
County communities and lands.

Policy LU 5.1:•	  Ensure all community-based plans are con-
sistent with the General Plan and countywide planning 
objectives.

Policy LU 5.2:•	  Ensure broad outreach and public participa-
tion events are scheduled for each community-based 
plan initiative.

Policy LU 5.3:•	  Utilize new theories in planning practices when 
developing community-based plans.

Policy LU 5.4:•	  Provide adequate funding, through the budget 
process and through grant acquisitions, to complete the 
community planning program.

Policy LU 5.5:•	  Update all Local, Community and Area Plans 
on a regular and consistent basis.

Policy LU 5.6:•	  Amendments related to the Countywide 
or community-based general plan documents will be 
brought forward only four times in a given year.   

Implementation Action LU 5.1
Within two years of adoption of the General Plan, organize the 
County into regional planning areas.

Implementation Action LU 5.2
Develop new and update existing community-based plans 
based on community-based assessment criteria and in order 
of need within five (5) years of the Plan’s adoption.

Implementation Action LU 5.3
Implement a surcharge fee on building permits to pay for Gen-
eral Plan updates, as ruled in Collier v. City and County of San 
Francisco (2007), Cal.App.4th.

Implementation Action LU 5.4
Create technical specifications for the digital submission of plan 
amendments and associated exhibits.

•
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I. INTRoDUCTIoN
The Mobility Element provides an overview of the trans-
portation infrastructure and multimodal strategies for the 
movement of people and goods in and around Los Angeles 
County. The purpose of this element is to set the policy 
direction for the development of a coordinated multimodal 
transportation system that efficiently moves people, goods, 
and services in an environmentally and socially responsible 
manner.

The Mobility Element includes a discussion of the plan-
ning agencies responsible for transportation in the County, 
along with maps that illustrate the transportation policy 
for freeways, rail transit, aviation, and freight movement. 
All modes of transit and transportation infrastructure are 
included. Central to this element is the idea that existing and 
proposed transportation infrastructure can be made more 
efficient by curbing sprawl, encouraging transit-oriented 
development, promoting alternative modes of transporta-
tion, and enhancing system management.

The Mobility Element also contains three sub-elements, 
which establish the policies for a roadway, bikeway and 
pedestrian system in the unincorporated County that are 
coordinated with the networks in the County’s 88 incor-
porated cities. The sub-elements are:

The Los Angeles County Highway Plan;•	
The Bikeway Plan; and,•	
The Pedestrian Plan.•	

II. BACKGRoUND
The Mobility Element for the Los Angeles County General 
Plan provides a broad overview of transportation policy, 
planning, and service provision in the County. This ele-
ment summarizes the challenges and constraints of our 
current transportation system, and offers policy guidance 
and strategies to reach the County’s long-term transporta-
tion goals. 

The mobility needs for Los Angeles County are determined 
by analyzing the existing multimodal transportation system, 
which includes freeways, arterial highways, bus and rail 
transit systems, airports and terminals, and non-motorized 
transportation modes such as bicycles and walking. The 
transportation infrastructure in Los Angeles County is 
enormous, and the condition of the transportation system 
is prone to dramatic and constant changes due to the size 
of the region’s population and economic activity.

In terms of transportation planning, Los Angeles County 
has tough choices ahead. It is widely accepted that our 
current transportation system is operating beyond its 
capacity. Yet, population projections suggest the County 
will be seeing an additional two to three million residents 
over the next 30 years, and economists are predicting an 
increase of up to 400% in cargo/goods movement in that 
same timeframe. New proposals, such as tolling major 
freeways, double-decking highways, or raising the gas tax, 
all have varying levels of political and popular support. 
However, paying for transportation infrastructure will 
remain a critical planning issue.

mobIlIty element
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The County Role in Transportation Planning
The County is not directly responsible for overall transporta-
tion planning or service provision in Los Angeles County. 
However, the Department of Public Works is responsible 
for the design, construction, operation, maintenance, and 
repair of roads in the unincorporated County, as well as in 
a number of jurisdictions that contract with the County for 
these services. Additionally, all of the policies contained in 
this Mobility Element are consistent with and supportive of 
the policy directions of the Southern California Association 
of Governments (SCAG), the Los Angeles County Metro-
politan Transportation Authority (Metro), and the plans 
of other agencies charged with transportation planning in 
the County. The Mobility Element sets policy direction to 
alleviate transportation problems in the unincorporated 
areas of the County.

To support the programs that are implemented by the vari-
ous transportation and governmental agencies in the County, 
the Department of Regional Planning (DRP) actively pur-
sues land use strategies that help con-
tribute to improved transportation 
systems and air quality. These land use 
strategies are as varied as promoting 
transit-oriented development (TOD), 
infill development, mixed uses, and 
the provision of residential density 
bonuses.

Existing Conditions
Los Angeles County’s transportation 
systems are heavily burdened. Accord-
ing to SCAG, over 10 million people 
currently reside in the County, with 
estimates projecting a further climb to 
12.2 million persons by 2030. In addi-
tion to being densely populated, the 

County is also a major employment center. SCAG estimates 
that in 2005, businesses and organizations in the County 
employed over 4 million people. 

SCAG produces an annual report entitled The State of the 
Region that tracks and evaluates Southern California’s 
progress and performance in a number of areas such as 
the economy, housing, and transportation. The following 
statistical summary is based on SCAG’s most recent report, 
The State of the Region 2007.

Commuting Times and Congestion
The dominant characteristic of transportation in the County 
continues to be the single-occupant driver. For example, 
in 2005 74.7% of all people drove alone to work in the 
Southern California region. This is problematic because 
it is recognized that single-occupant vehicle use is associ-
ated with the highest level of land consumption among all 
transportation modes, and it also generates the highest level 
of environmental impacts. 

Good indicators of a transportation system’s performance 
are the average time it takes a commuter to get to their 
workplace, and the level of congestion on the area’s high-
ways and roads. Long commute times have implications on 
land use development and growth patterns, while highway 
congestion is a major source of environmental degradation. 

The Use of Rail Transit is Increasing in the County 

We are rapidly building a new functional 
unit, the metropolitan region, but we have 
yet to grasp that this new unit, too, should 
have its corresponding image

–Kevin Lynch

“
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Between 2005 and 2006, the average travel time for people 
in the SCAG region was 28.4 minutes, higher than both 
the state and national averages. 

Annual statistics show that Los Angeles workers experi-
ence some of the longest commutes in the nation, and the 
County’s congestion, a major contributor to the region’s 
poor air quality, regularly ranks as the highest in the nation. 
Highway congestion results in major social costs to County 
residents. Long travel times and congestion increases energy 
and oil usage, exacerbates automobile emissions, and dimin-
ishes the region’s quality of life.

Congestion also results in significant economic costs to 
the County. For example, goods movement activity from 
the Ports of Long Beach and Los Angeles, which combined 
constitute the world’s 5th busiest container port, is a pri-
mary economic engine for the County and the Southern 
California region. SCAG estimates that the three major 
freeways out of the Ports, I-710, I-605 and SR 91, carry as 
much as 40,000 trucks on an average weekday. Long delays 
and congestion negatively affect the economy, and in 2003, 
total costs incurred due to congestion were estimated at 
almost $12 billion, significantly higher than any other area 
in the U.S.

Transit Use
SCAG reports that transit use in the region and in the 
County increased by 6% (or 44 million boardings) from 
July 2005 to July 2006. Metro, the County’s transit pro-
vider, recorded an increase of 38 million boardings for 
2006, reaching a total of 493 million boardings in one year. 
Increasing transit use in the County, which has significant 
implications for countywide energy savings and for improv-
ing the County’s environmental conditions, is a primary 
goal of the County and this General Plan.

Goods Movement
The County, with its two large ports and major aviation 
hub at LAX, is a key player in the movement of goods in 
the region. Approximately 75% of the region’s air cargo 
traffic goes through LAX, ranking 2nd in the U.S. in value 
of freight shipments.  When combined, the Ports of Los 
Angeles and Long Beach handle a majority of the nation’s 
imports. Almost 85% of the imports coming through the 
Los Angeles Customs District (LACD) arrive at the region’s 
seaports. By 2006, total traffic at the ports has increased to 
over 210.4 million tons, and officials expect total traffic to 
more than double by 2020. Although the ports are major 
economic forces in the regional economy, they have also 
been identified as one of the largest polluters, creating 
unique planning challenges for County officials.

Port of Long Beach - Source: LAEDC

Metro Gold Line
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Many transportation-related statistics cannot accurately 
portray conditions specifically related to the unincorporated 
areas of the County. However, it is important to recognize 
trends in the County as a whole. For example, according 
to the Metro Congestion Management Program for Los 
Angeles County (2002), the largest percentage increase in 
daily trips is projected to occur in urban fringe areas of the 
County, most notably in the cities of Lancaster, Palmdale, 
Santa Clarita, and the unincorporated areas of north Los 
Angeles County. Although the General Plan cannot directly 
resolve many of the transportation issues in unincorporated 
areas of the County, it does provide strong policy direction 
for individual communities in coping with this significant 
planning issue.

Regulatory Framework
Transportation planning in Los Angeles County is a com-
plex system of inter-jurisdictional networks and responsi-
bilities. There are several federal and state policy mandates 
and funding directives that guide a coordinated planning 
process between designated Southern California agencies 
at all levels of government. 

For consistency purposes, all local agencies responsible for 
transportation planning and implementation coordinate 
their activities to comply with the goals and policies of 
SCAG and Metro. Respectively, these are the federal and 
state designated regional and county-level transportation 
planning agencies that establish the Regional Transportation 

Plan (RTP) and the Long Range Transportation Plan (LRTP). 
The County, the 88 incorporated cities in the County, and 
other transportation agencies engage in transportation 
planning activities by participating in the development 
and implementation of the RTP and LRTP. 

Transportation Planning Agencies
The following sections describes the primary agencies that 
coordinate transportation planning, provide transportation 
services, and maintain the transportation infrastructure 
in the County: 

Southern California Association of Governments (SCAG)
SCAG is the regional Metropolitan Planning Organization 
(MPO) for the six-county region of Imperial, Orange, Riv-
erside, San Bernardino, Ventura, and Los Angeles counties. 
As the MPO, SCAG is mandated by the federal government 
to research and prepare plans for transportation, growth 
management, hazardous waste management, and air qual-
ity. SCAG is also responsible for developing the RTP, which 
is a long-range (minimum 20-year) plan that provides 
a blueprint for future transportation improvements and 
investments based on specific transportation goals, objec-
tives, policies, and strategies. More information on SCAG’s 
programs can be found on the SCAG website, located at 
http://www.scag.ca.gov/.

Los Angeles Metropolitan Transportation Authority Headquarters, Downtown Los Angeles
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Los Angeles County Metropolitan 
Transportation Authority (Metro)
Metro is the transportation planning, coordinating, design-
ing, building, and operating agency for its 1,433-square-mile 
service area in the County. Metro operates over 2,000 peak-
hour buses on an average weekday, and also operates 87.6 
miles of Metro Rail/Fixed Guideway service. The Metro 
Rail/Fixed Guideway system currently consists of the Metro 
Red Line subway system, the Metro Blue Line, the Metro 
Green Line, the Metro Gold Line, and the metro Orange 
Line Bus Rapid Transit. Metro also programs funds for 16 
municipal bus operators and a wide array of transporta-
tion projects including bikeways and pedestrian facilities, 
local roads and highway improvements, goods movement, 
Metrolink, and the Freeway Service Patrol and Call Box 
system. In addition to operations, Metro is responsible for 
the development of the Long Range Transportation Plan, a 
20-year blueprint for transportation planning in the County, 
the Los Angeles County Congestion Management Program, 
and the Call for Projects program, which is a competitive 
process that distributes discretionary capital transportation 
funds to regionally significant projects. More information 
on Metro’s services and programs can be found on their 
website at http://www.mta.net/.

The California Department of Transportation (CalTrans)
CalTrans has jurisdiction over the construction and main-
tenance of highways and freeways in the County. Cal-
Trans also coordinates several statewide transportation 
programs that directly impact the 
transportation system in the County. 
These include: the State Transporta-
tion Improvement Program (STIP), 
the Congestion and Mitigation and 
Air Quality Program (CMAQ), and 
the Traffic Congestion Relief Pro-
gram (TCRP). More information can 
be found at the CalTrans website at 
http://www.dot.ca.gov/hq/transprog/.

Los Angeles County Department 
of Public Works (DPW)
The Department of Public Works 
is responsible for the maintenance, 
repair, and construction of County 
roadways, parkways, and bridges as 
well as implementing improvements to 
relieve traffic congestion. It maintains 

over 3,100 miles of major roads and local streets in the 
unincorporated areas of the County, and over 1,700 miles 
in 22 incorporated cities. This includes over 1,300 signal-
ized intersections, 6,000 miles of striping, 170,000 traffic 
signs, 5,000 street lights, and 78,000 street name signs as 
well as pavement markings, painted curbs, and raised traffic 
markers. The Department of Public Works also administers 
recreational transportation services, community shuttles, 
the Hollywood Bowl Shuttle Program, and over 90 miles of 
bicycle trails throughout the County. More information on 
Department of Public Works projects and services can be 
found on their website at http://ladpw.org/services/roads/.

Southern California Air Quality Management 
District (SCAQMD) and the Antelope Valley Air 
Quality Management District (AVAQMD)
Mandated by state law, the SCAQMD and the AVAQMD 
develop plans and regulations for their representative air 
basins to achieve and maintain healthy air quality. To con-
trol emissions from cars, trucks, buses, and other mobile 
sources, the Districts have a comprehensive program to 
meet the emissions standards established by the California 
Air Resources Board (CARB) and the U.S. Environmental 
Protection Agency (EPA).

The Federal and State Clean Air Acts require areas with 
unhealthy levels of air pollutants, such as Los Angeles 
County, to contribute to the development of a State Imple-
mentation Plan (SIP). The SIP is a compilation of plans, 

Department of Public Works Road Maintenance Crew
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programs, district rules, state regulations, and federal con-
trol measures to improve air quality in a given region. With 
regulatory responsibility for the County, the SCAQMD 
and the AVAQMD contribute to the SIP by indicating 
how national and state air quality standards will be met 
through the development of air quality management plans. 
Included in these plans are strategies to reduce tailpipe 
emissions by promoting the use of cleaner fuels and vehi-
cles, and reducing the number of cars on the road with 
alternatives such as old-vehicle scrapping, carpools, and 
transit. More information on SCAQMD and AVAQMD 
can be found on their websites at http://www.aqmd.gov/ and 
http://www.avaqmd.ca.gov/ respectively.

Level of Service
The County’s goal is to have a transportation system that 
operates efficiently with a minimum impact on air quality, 
natural resources, and communities. Levels of conges-
tion are important indicators of how well transportation 
systems are performing. The Department of Public Works 
employs a common method for assessing the congestion 
of roadways in the transportation system known as level 
of service (LOS). Based on a roadway’s volume-to-capacity 
ratio (the number of vehicles currently using the roadway 
compared to the ideal maximum number of vehicles that 
can efficiently use the roadway), a letter designation is 
assigned that represents the traffic flow conditions, or LOS. 
Letter designations “A” through “F” represent progressively 
declining traffic flow conditions. The letter “A” indicates 

excellent maneuverability and stable speeds, while the let-
ter “F” indicates a breakdown of flow and unstable, erratic 
speeds. LOS designations indicate whether the roadways 
in the County are operating in excess of the capacity for 
which they were designed. 

Table 4.1 provides the definitions of LOS A-F. Figure 4.1 is 
a graphic representation of LOS thresholds. For further 
information on the LOS in your community, contact 
the Department of Public Works or visit their website at 
http://ladpw.org/.

III. TRANSPoRTATIoN SYSTEMS 
IN LoS ANGELES CoUNTY
Los Angeles County has one of the largest and most exten-
sive transportation systems in the world. Despite continuing 
efforts to increase transportation services and build trans-
portation infrastructure, County transportation systems 
are impacted by the demands of a growing population and 
wide-ranging economic activities. This section describes 
the individual networks that together form the multimodal 
County transportation system.

Multimodal Transportation System
In Los Angeles County, where traffic congestion is annually 
ranked among the worst in the nation, a multimodal trans-
portation system offers people more choices.  An effective 
multimodal transportation system focuses on increasing 
the choice to travel by any of the four primary transporta-
tion modes: pedestrian, bicycle, transit and automobile. To 
foster a multimodal transportation system, the following 
objectives are important:

Emphasize pedestrian, transit, and bicycle linkages;•	
Provide safe and convenient access for all travelers; •	
and,
Reduce dependency on the automobile. •	

The key to achieving a functional multimodal transporta-
tion system is providing efficient connections between 
different modes. For example, most transit trips start and 
end with a walk, ideally along paved, well-lit, and wide 
sidewalks. Streets can be designed not only to move cars, 
but also to be safe and inviting for pedestrians, cyclists, and 

A Multi-Modal Transportation System Provides Options
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transit users. If bicyclists have the option of bringing their 
bikes on board the transit system, it is more convenient for 
them to travel to farther destinations.

Multimodal transportation planning helps the County meet 
its goal of offering residents an interconnected network 
of streets, alleys, paths, greenways, and waterways where 
people can choose to walk, bicycle, take transit or, drive, 
when necessary. The goals and policies of the Mobility Ele-
ment offer residents a framework for an accessible, efficient, 
environmentally sensitive, safe, and reliable multimodal 
system.

This section summarizes the following multimodal systems 
in the County:

Freeway, Highway, and Local Road Networks;•	
Public Transportation (Bus and Rail);•	
Aviation Network;•	
Harbors;•	
Rail Networks and Goods Movement;•	
Terminals;•	
Bicycles;•	
Pedestrians; and,•	
Mobility Management.•	

A B C F
Figure 4.1: Level of Service Diagram

Table 4.1: Department of Public Works Level of Service Definitions
LoS Type of Flow Delay Maneuverability

A Free flow Little or no delay Users are unaffected by other traffic; freedom of speed and movement, level 
of comfort, convenience and safety are excellent.

B Stable flow Short traffic delays Users begin to notice other traffic; freedom of speed continues, but freedom 
to maneuver declines slightly.

C Stable flow Average traffic 
delays

Traffic may back up behind turning vehicles. Most drivers feel somewhat 
restricted. Traffic signals operate at maximum efficiency.

D Approaching 
unstable flow Long traffic delays

Maneuverability is severely limited during short periods when traffic backs 
up temporarily. Comfort, convenience, and safety are affected. Users wait one 
signal cycle to pass through a signalized intersection.

E Unstable flow Very long traffic 
delays

Traffic volumes are at or near capacity; users wait several cycles to pass 
through a signalized intersection.

F Forced flow Excessive delay Traffic volumes exceed the capacity of the street and traffic queues develop. 
Stop-and-go traffic conditions predominate.

Source: Los Angeles County Department of Public Works
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Freeway, Highway, and Local Road Networks
The highway network is comprised of the State Highway 
System, which includes U.S. Interstate Freeways, and Cali-
fornia maintained freeways and highways, High Occupancy 
Vehicle (HOV) lanes, and County and City highways. This 
network spans Los Angeles County and provides access to 
much of the mainland area, connecting all 88 cities and 
most unincorporated areas. The State Highway System 
in the County consists of 915 freeway and highway miles, 
and Caltrans estimates that on average there is more than 
100 million vehicle miles traveled per day in Los Angeles 
County via the State Highway System (see Caltrans website 
for District 7 data www.dot.ca.gov/dist07).

County and local roads contribute to the specific trans-
portation needs of cities and all unincorporated areas. The 
Department of Public Works maintains over 3,100 miles of 
major roads and local streets in the unincorporated areas 
and over 1,700 miles in 22 incorporated cities. Figure 4.2 is 
a map of the County’s Freeway and Highway System, along 
with the County’s airports.

Public Transportation (Bus and Rail)
Buses provide the majority of public transit 
service in the County. The Metro bus system 
is the largest service provider in the U.S. with 
more than 2,000 buses operating on 185 routes. 
Metro also operates the Metro Rapid Bus service, 
which, runs on select surface street corridors with 
fewer stops and electronic signal switching devices to 
expedite traffic flow, and the Metro Express bus service, 
which are bus routes that are express for a portion of the 
route and then run either local or limited routes in other 
areas. The Orange Line, opened in 2005, is a landscaped 
fixed guideway bus rapid transitway and bike path on a 
14.5 route along an east-west corridor in the southern 
San Fernando Valley.

At the community level there are several 
municipal operators that provide bus 
services around the County. Examples 
of these operators include the City of 
Los Angeles DASH system, the City of 
Santa Monica’s Big Blue Bus, and the Ante-
lope Valley Transit Authority. Additionally, 
shuttle fleet operators routinely provide public 
transit services. The County operates two shuttle 
services in unincorporated areas: the 

Kenneth Hahn Trolley in Willowbrook, and the East Los 
Angeles shuttle. Elsewhere in the unincorporated areas, 
demand-responsive paratransit contractors are used to 
meet the needs of senior citizens and mobility-impaired 
individuals. 

Metro also operates the Metro Rail system, which is exclu-
sively within Los Angeles County. It consists of 17.4 miles 
of subway and 55.7 miles of light rail. The Metro Rail sys-
tem currently consists of four lines: Red, Blue, Green and 
Gold. The hub of the system is in downtown Los Angeles 
at Union Station. The Red Line subway extends west along 
Wilshire Avenue in the City of Los Angeles, and north to 
the San Fernando Valley ending at North Hollywood. The 
22-mile Blue Line light rail extends south from the 7th 
Street and Metro station in downtown Los Angeles to the 
City of Long Beach. The Blue Line was the first section of 
the Metro Rail system to begin operation and it includes 
stations in unincorporated areas at intersections with Slau-
son Avenue, Florence Avenue, Firestone Boulevard, and 
Imperial Highway. The Green Line is a 20-mile light rail line 
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that serves the Los Angeles Basin from the City of Norwalk 
to the City of El Segundo. The Green Line 
has stations within unincorporated areas 
at the intersections of Vermont Avenue and 
Hawthorne Boulevard. In 2003, the 13.7-mile 
Gold Line light rail opened, connecting Union 
Station to downtown Pasadena. Construction is 
underway to extend the Gold Line another 6 miles 
from Union Station to unincorporated East Los 
Angeles by 2009, as well as from Pasadena 
to Claremont by 2015. A new Metro light 
rail line, the Exposition line, which will 
run from the 7th Street and Metro Station 
through Exposition Park to Culver City, 
began construction in 2006, and is expected 
to be completed by 2015. 

Two additional rail service operators that 
provide services in Los Angeles County 
are Metrolink and Amtrak. The South-
ern California Regional Rail Authority 
(SCRRA) operates the 416-mile Metrolink 
commuter rail system, which has its hub 
at Union Station in downtown Los Ange-
les and extends to Ventura, San Bernardino, 
Riverside, Orange, and San Diego Counties. 
The Metrolink commuter rail service has oper-
ated since 1992. As the national passenger rail 
service, Amtrak provides interstate 

service from points around the nation to Union Station as 
well as regional service between major cities throughout 
California.

Though the County offers very limited direct public trans-
portation service, it plays an important role in establishing 
policies, promoting specific projects, and funding for these 
services; all five County Board of Supervisors participate as 
voting members on the 13-member MTA Board of Directors. 
Two members of the County Board of Supervisors are also 
on the SCRRA Board of Directors. Figure 4.3 is a map of the 
County’s public rail systems.

Aviation Network
There are 15 public-use and joint-use airports located in 
the County. The majority of passenger air transportation 
is serviced through Los Angeles International Airport 
(LAX), Burbank-Glendale-Pasadena Airport (BUR, also 
called the Bob Hope Airport), and the Long Beach Air-
port (LGB). Another commercial airport, the Palmdale 
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Regional Airport, is owned and oper-
ated by the Los Angeles World Air-
ports (LAWA), which is the aviation 
authority for the City of Los Angeles. 
LAWA, which also operates LAX, is 
currently preparing a new Master Plan 
for the Palmdale Regional Airport, as 
commercial flights resumed in June 
2007. Table 4.2 is a list of the airports 
and owners in the County, and these 
airports are shown in Figure 4.2.

In 2006, SCAG estimated that air 
travel in the region reached approxi-
mately 88 million annual passen-
gers, and approximately 75% of the 
region’s cargo traffic went through 
LAX in 2005. SCAG expects that the 
County will continue to have popu-
lation growth, an increase in air travel passengers, and 
continued increases in air cargo traffic. In terms of airport 
planning, these trends are problematic. By 2000, LAX had 
far exceeded its design capacity of 40 million annual pas-
sengers, and by 2005 it was serving 61.5 million passengers, 
or about 70% of all regional air passenger travelers. LAX, 
BUR, and LGB are located in built-out urbanized areas with 
little opportunity for capacity enhancement. Additionally, 
due to air quality concerns over capacity enhancement 
and noise restrictions, communities around these airports 

have organized political opposition to airport expansion 
efforts. As such, airport expansion and planning efforts 
face considerable challenges.

Airport Land Use Commission
The California Legislature enacted the State Aeronautics Act 
(Division 9, Part 1, of the California Public Utilities Code) 
to assure orderly development of each public use airport 
and the surrounding areas in order to promote the objec-
tives of airport noise standards and to prevent the creation 
of new noise and safety problems. The Act also designated 
the Regional Planning Commission (RPC) as the Airport 
Land Use Commission (ALUC) for the County.

The ALUC is required to adopt a comprehensive Airport 
Land Use Compatibility Plan (ALUCP) for public use air-
ports within its jurisdiction. It is, however, the responsibility 
of each city to ensure compatible land uses in the vicinity of 
airports using the uniform policies and standards contained 
in the ALUCP. The ALUC also reviews local plans and 
land use activities proposed within each airport’s planning 
boundary, including actual airport area and ownership, as 
well as areas subject to noise impacts and safety hazards, 
such as the approach and runway protection zones. The 
ALUC has no jurisdiction over the operation of airports 
or authority over any land uses regardless of compatibility 
with airport activities. However, the General Plan is consis-

LAX - Source: LA Inc.

Los Angeles International Airport - Source: Pictometry International Corp
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tent with all airport land use policy 
including all ALUCPs that effect pub-
lic use airports in unincorporated 
areas of the County.

Realizing the need for a more com-
prehensive set of airport land use 
compatibility policies for the County, 
the ALUC began a process in 2002 
to update its plans. More informa-
tion on the Los Angeles County 
Airport Land Use Commission 
can be found on the Department 
of Regional Planning’s website at 
http://planning.county.gov/spALUC.htm.

Harbors
The Ports of Long Beach and Los Ange-
les are key links in the global economy 
and can handle a wide variety of car-
goes including containers, bulk prod-
ucts, and automobiles, as well as pas-
senger cruise ships. Combined, they 
are one of the largest and most efficient international ship-
ping ports in North America, and the fifth busiest container 
port in the world. The Southern California Association of 
Governments reports that in 2005, the two ports combined 
for a total traffic of 210 million tons, including over 15.8 
million twenty-foot equivalent units (TEU). 

The Ports of Long Beach and Los Angeles are heavily invest-
ing in infrastructure to handle a projected doubling of 
container volumes by 2010. However, the Ports have also 
been identified as one of the largest sources of air pollution 
in the region. In response, the Ports have created a Clean 
Air Action Plan in conjunction with the US Environmental 
Protection Agency, the California Air Resources Board, 
and the South Coast Air Quality Management District 
to reduce emissions related to port operations. Balancing 
the economic need for the efficient movement of goods in 
and out of the Ports, and the desire for a clean and healthy 
environment is a primary planning challenge. 

Rail Networks and Goods Movement
The County has an extensive rail network that is focused 
on ensuring the efficient and safe movement of goods 
throughout the region. An effective goods movement sys-
tem requires the elimination of at-grade crossings, and the 
creation and operation of new rail networks, such as the 
Alameda Corridor. Figure 4.4 presents the freight and pas-
senger rail lines that run through the County.

Table 4.2: Los Angeles County Public and Private-Use Airports.
Airport Location ownership

Agua Dulce Agua Dulce Private

Burbank (Bob Hope) City of Burbank Airport Authority

Brackett Field La Verne Los Angeles County

Catalina Catalina Island Private

Compton/Woodley Field City of Compton Los Angeles County

El Monte Field City of El Monte Los Angeles County

General William J. Fox 
Airfield City of Lancaster Los Angeles County

Jack Northrup Field 
(Hawthorne Municipal) City of Hawthorne City of Hawthorne

Long Beach Municipal City of Long Beach City of Long Beach

Los Angeles International City of Los Angeles City of Los Angeles (LAWA)

Santa Monica Municipal City of Santa Monica City of Santa Monica

Palmdale Regional Airport City of Palmdale City of Los Angeles (LAWA)

Van Nuys Airport Van Nuys (Los Angeles) City of Los Angeles (LAWA)

Whiteman Field Pacomia (Los Angeles) Los Angeles County

Zamperini Field City of Torrance City of Torrance

Alameda Corridor  

Source: ACTA (Alameda Corridor Transportation Authority)
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Alameda Corridor
The Alameda Corridor is a 20-mile rail cargo corridor 
with a 10-mile below-grade “trench” between the Ports of 
Los Angeles and Long Beach and the central Los Angeles 
freight yard transfer stations. The Alameda Corridor has 
been instrumental in efficiently transporting goods from 
the ports to inland transfer stations. A continuation of the 
Alameda Corridor Project from central Los Angeles east-
ward 35 miles through the San Gabriel Valley past Pomona 
and onward to the transcontinental rail network began in 
1999. Known as the Alameda Corridor East (ACE) Project, 
the $910 million eight-year endeavor of mobility and safety 
improvements includes signalization upgrades, roadway 
widening, and twenty (20) grade separations. 

Terminals
Terminal facilities provide multiple uses, from park-and-
ride lots for daily commuter vehicles to the heavily used 
freight terminals that serve the County’s ports. Terminal 
operations and attendant infrastructure are very con-
sumptive land uses, have varying degrees of 
activity, intensity and density, and are often 
characterized as having heavily polluting 
activities. Land use decisions related to termi-
nals are impacted by the need to appropriately 
site facilities that efficiently serve the large goods 
movement infrastructure in the County, and by 
the need to construct and enhance existing County 
terminal facilities. 

The County’s goods movement network is reliant on 
efficient terminal operations. Fierce competition among 
west coast cities for international trade business has led 
to the planning and construction of an efficient terminal 
network in the County. The most notable terminal facili-
ties are the inter-modal terminal networks located 
in and around the Ports of Los Angeles and 
Long Beach, the goods transfer stations 
located near downtown Los Angeles, and 
several freight and trucking facilities in 
the City of Industry. 

Bicycles
In 2006, Metro released its Bicycle Trans-
portation Strategic Plan (BTSP). The BTSP 
coordinates the countywide bicycle transpor-
tation planning efforts of the cities, the County, 
and other transportation agencies. 

The intent of the BTSP is to include bicycles in all trans-
portation planning efforts in order to develop regionally 
significant bicycle facilities, improve mobility and fill in 
the gaps of the inter-jurisdictional bikeway network. The 
BTSP argues that the use of bicycles as an alternative to 
the automobile will relieve congestion, improve air quality, 
reduce vehicle miles traveled (VMT) and vehicle trips, and 
increase transit viability. The BTSP is a compilation of the 
existing bike plans, facilities, and bikeways from all of the 
jurisdictions within the County. The data provided within 
the BTSP includes the location of existing and proposed 
bicycle facilities, activity centers, transit facilities and bicycle 
parking, estimates on future bicycle ridership based on 
current trends, and estimates of future expenditures based 
on past allocations. By providing this regional information 
to local transportation agencies Metro intends to increase 
inter-jurisdictional cooperation and coordination in the 
development of an effective countywide bicycle transpor-
tation system.
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Additionally, the County is beginning the process of creat-
ing a Bicycle Master Plan, a collaborative effort between 
the Departments of Public Works, Regional Planning, and 
Parks and Recreation. The Bicycle Master Plan will update 
the County’s 1975 Bicycle Plan and will provide policy 
guidance for building a comprehensive bicycle network 
throughout the unincorporated County. The Bicycle Plan 
sub-element of the Mobility Element contains more detailed 
information on the existing County Bicycle Plan.

Pedestrians
The use of the automobile as the primary mode of travel has 
had a detrimental effect on alternative modes of transporta-
tion, and in particular, walking. An automobile-oriented 
community increases distances between buildings, decreases 
the density and intensity of land uses, and expands the 
roadway network, all neglecting pedestrians.

Making a community walkable calls for more than just 
adding sidewalks. The ease of street crossings, sidewalk 
continuity, street connectivity, and topography all play a role 
in making a community walkable. Older neighborhoods 
in the County share a historic development pattern that 
is conducive to walking; a grid of connected streets with 
sidewalks on both sides and a dense mix of land uses. 

In the County, the way subdivisions and projects are 
designed will play a significant role in the improvement of 
pedestrian mobility. The expansion of the transit system, 

increased land use densities, the promotion of alternative 
modes of transportation, and development oversight are 
all means the County can pursue to heighten the role of 
walking to personal mobility. 

The latest federal transportation funding act, the Safe, 
Accountable, Flexible, Efficient Transportation Equity Act: 
A Legacy for Users (SAFETEA-LU), and its predecessors, 
have endorsed and funded the development of alternative 
modes of transportation with an emphasis on pedestrians. 
Federal programs with pedestrian funding for local authori-
ties can be found in the Surface Transportation Fund, which 
includes Transportation Enhancement Activities and Haz-
ard Elimination and Railway-Highway Crossing Programs, 
the Congestion Mitigation and Air Quality Improvement 
Program, the Recreational Trails Program, the National 
Scenic Byways Program, Job Access and Reverse Commute 
Grants, High Priority Projects, and Designated Transporta-
tion Enhancement Activities.

Mobility Management
Mobility Management refers to various strategies that 
can improve the efficiency of transportation resources. 
In Los Angeles County, where building new highways is 
too expensive and widening roads is politically difficult, 
mobility management is an especially important strategy 
for reducing congestion.

Pedestrian Infrastructure is Lacking in Los Angeles
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Mobility management emphasizes the movement of all 
people and goods through planning activities related to 
all modes of transportation, whether it is auto, transit, or 
pedestrian-focused. Mobility management is also most 
effective in exceptionally congested regions, such as Los 
Angeles County. There are different mobility management 
strategies that are designed to address a variety of impacts, 
such as:

Increasing transportation options •	
to reduce VMT or to relieve traf-
fic congestion;
Developing incentives that •	
change travel behavior, such as 
offering employer-based transit 
passes or increasing transit avail-
ability; and,
Reducing the need to travel •	
through efficient land uses, such 
as encouraging TODs and infill 
development over sprawl.

Mobility management strategies are 
designed to be used alone, or as a pro-
gram of policies that have a cumulative 
effect on improving the efficiency of 
the transportation system. The Gen-
eral Plan promotes several mobility 
management policies and supports 

other County agencies with transportation authority to 
implement strategies that improve the countywide multi-
modal transportation system.

Rideshare
Commute Smart (http://www.commutesmart.info/), funded 
by Metro, the Orange County Transportation Authority, 
the Ventura County Transportation Commission, and 
San Bernardino and Riverside Counties, is an example 
of a mobility management program that encourages an 
alternative to driving alone. Commute Smart promotes 
and coordinates carpooling, vanpooling, transit use, and 
walking as well as “smart work” strategies such as telecom-
muting, flextime, or compressed work schedules.

Traffic Calming
Traffic calming refers to the various strategies and transpor-
tation design techniques that can be implemented to reduce 
traffic speeds and improve pedestrian safety on a particular 
roadway. Projects that utilize traffic calming designs can 
range from small changes, such as raising the elevation of 
crosswalks, to larger strategies that re-design entire roads 
by reducing lanes and adding landscaped medians. Some 
of the most popular traffic calming strategies include:

Metrolink Reduces VMTs

Metro Red Line
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Curb extensions, which includes planted medians and •	
sidewalk expansions planters that narrow traffic lanes, 
provide pedestrian refuges in the middle of a street,  
and reduce the overall distance that pedestrians must 
cross at an intersection;
Bulb outs on residential streets, which narrow intersec-•	
tions and increase the visibility of pedestrians;
Roundabouts (or traffic circles);•	
Raised, tabled, or colored crosswalks with special pave-•	
ment treatments, such as cobblestone or brick; and,
Speed bumps.•	

When properly designed and implemented, traffic calm-
ing measures have been proven to positively impact traf-
fic speeds, traffic volumes, and pedestrian safety. These 
impacts have resulted in increased pedestrian and bicycle 
activity, reduced noise, and in many neighborhoods, initi-
ated further community beautification programs. Due to 
the many benefits of traffic calming, the Department of 
Regional Planning, in conjunction with the Department of 
Public Works, is promoting the implementation of a traf-
fic calming program in unincorporated areas throughout 
the County.

IV. HIGHWAY PLAN
The Los Angeles County Highway Plan (formerly known 
as the Master Plan of Highways) was initially adopted on 
February 27, 1940. It has been amended numerous times 
in response to the changing transportation environment in 
the unincorporated areas of the County. The Highway Plan 
initially served as the transportation plan for the County, 
but with the adopted General Plan and Transportation Ele-
ment of 1980, the Highway Plan became a sub-element. The 
Highway Plan remains a sub-element, with modifications 
and amendments in this updated General Plan.

Purpose
The purpose of the Highway Plan is: 1) to depict the general 
location of planned highway routes throughout the County, 
2) to provide a means for protecting highway right-of-way 
within the unincorporated area, 3) to establish a plan and 
process for coordinating highway policies with neighboring 
cities and counties, and 4) to provide for a system of high-
ways that are consistent with other policies of the General 
Plan. The Interdepartmental Engineering Committee (IEC) 
composed of the Director of Planning, Road Commissioner, 
and County Engineer, is the organization charged with 
maintaining the County Highway Plan.

Traffic Circle or Round About - Source: DPW

Highway 101 Soon After It’s Opening, Near Downtown
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Development Process
An updated version of the Highway Plan Map was developed 
in conjunction with the updated General Plan. Though the 
County has virtually no jurisdiction over roads in the 88 
cities, or the freeways and other state routes administered by 
CalTrans, these roadways were added to the Plan for refer-
ence and visual continuity. Since many of these government 
entities have different classification systems for roads within 
their boundaries, descriptions of roadway widths were used 
to convert all roadways to the County system.

A comprehensive review and evalu-
ation of the County Highway Plan 
map revealed that many changes were 
necessary to improve existing condi-
tions on the County highway system. 
The Highway Plan proposes to correct 
misalignments of highways between 
the County and adjacent cities to 
ensure that movement efficiencies 
are achieved between jurisdictions. 
The plan also proposes to both correct 
certain problems that affect specific 
locations and generally enhance the 
highway system within unincorpo-
rated areas.

Route Classifications
The Highway Plan illustrates the existing and proposed 
location of major arterial highways throughout the County. 
It is intended to provide a highway system consistent with 
the distribution of land uses as depicted in the Land Use 
Element by providing adequate highways to serve resi-
dential and commercial needs. The routes shown on the 
Highway Plan Map are classified according to the follow-
ing system:

Major Highways:•	  These highways in urban areas and 
some rural areas are of countywide significance and 
are, or are projected to be, the most heavily traveled 
routes. These roads generally require four or more 
lanes of moving traffic, center medians and, to the 
extent possible, access control and limits on intersect-
ing streets. The standard right-of-way width for a major 
highway is 100 feet, but this width may vary to meet 
extenuating circumstances. Key inter-urban connec-
tors, non-urban access ways and recreational roads are 
also classified as major highways. The bulk of these 
routes are not planned for urban type improvement. 
However, the full major highway right-of-way width 
of 100 feet or more is generally required to maintain 
adequate safety and noise standards. 

Secondary Highways:•	  These urban routes and some rural 
routes serve or are planned to serve an area-wide or 
countywide function, but are less heavily traveled than 

Highway Congestion is Worsening

State Highway 2, Driving into Downtown Los Angeles
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major highways. In a few cases, routes that carry major 
highway levels of traffic are classified as secondary 
highways because it is impractical to widen them to 
major highway standards. In addition to the county-
wide function, secondary highways frequently act as 
oversized collector roads feeding the countywide sys-
tem. In this capacity the routes serve to remove heavy 
traffic from local streets, especially in residential areas. 
In urban areas, secondary highways normally have 
four moving lanes of traffic on 80 feet of right-of-way, 
but configuration and width may vary with traffic 
demand and conditions on the ground. Access control, 
especially to residential property and minor streets, is 
desirable along these roads. The secondary highway 
classification also applies to connector highways to 
and between non-urban communities. In the flat lands 
of the Antelope Valley, acquisition or retention of 80 
feet of right-of-way for many of the non-urban access 
routes is required for traffic safety and/or to allow for 
multiple uses of the right-of-way. In non-urban areas, 
secondary highways are ordinarily improved with only 
two lanes of moving traffic. Additional traffic lanes, 
left-turn pockets and other facilities may be provided 
where traffic conditions or the nature of development 
on adjacent property warrants it.

Limited Secondary:•	  These routes are typically located 
in remote foothill, mountain and canyon areas. Their 
primary function is to provide access to low-density 

settlements, ranches and recreational areas. The stan-
dard improvement for limited secondary routes is two 
traffic lanes on 64 feet of right-of-way. Typically, such 
improvements consist of 28-30 feet of pavement with 
graded shoulders. Left-turn pockets and passing lanes 
may be provided when required for traffic safety. The 
right-of-way may be increased to 80 feet for additional 
improvements where traffic or drainage conditions 
warrant. The measurement of the 20 feet uniform 
building setback shall begin 40 feet from the centerline 
of all limited secondary highways in order to preserve 
proper sight distances. This setback shall be in addi-
tion to any yard requirement contained in the Zoning 
Ordinance, Title 22 of the County Code.

Parkways:•	  These apply to urban and non-urban routes 
having park-like features either within or adjacent to 
the roadway. The width of right-of-way varies as neces-
sary to incorporate these features, but shall not be less 
than 80 feet. Roadway improvements vary depending 
upon the composition and volume of traffic carried.

Freeways and Expressways:•	  These are State of California 
designations that apply to some routes shown on the 
County Highway Plan. A freeway is a high-speed, high-
capacity, limited-access road serving regional and 
countywide travel. Freeways are generally used for 
long trips between major land use generators. Major 
streets cross at a different grade level. An expressway 

Interstate Highway105 On Ramps

Hawthorne Boulevard, a Major Highway
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is a divided multi-lane major arterial street for through 
traffic with partial control of access and with grade 
separations at major intersections.

Figure 4.5 is a map depicting the Los Angeles County High-
way Plan. For further information of the Highway Plan, 
please contact the Department of Public Works or the 
Department of Regional Planning.

V. BIKEWAY PLAN

There are a number of trails, paths, and transportation 
systems in the County that are available for use by bicy-
clists, such as roadways with bike lanes or routes, dedicated 
bike paths, decommissioned rail rights-of-way, and river 
channel embankments. Together, these systems constitute 
a comprehensive grid network for accommodating bicycle 
transportation throughout the County.

Promoting bicycle use in the County is 
important because bicycles are a non-pol-
luting, quiet form of transportation. They do 
not consume energy and are very economical 
to purchase, operate, and maintain. Since they 
are so economical, they are readily available to 
most segments of the population, and they con-
tribute to the general health of the users by keeping 
them physically active. 

The Los Angeles County Bikeway Plan was first adopted 
in 1975. Today, it exists as a sub-element of the Mobility 
Element of the General Plan. In 2008, the County began 
the process of creating a Bicycle Master Plan, a collab-
orative effort between the Departments of Public Works, 
Regional Planning, and Parks and Recreation. The 
Bicycle Master Plan will update the County’s 
1975 Bicycle Plan and will provide policy 
guidance for building a comprehensive 
bicycle network throughout the unincor-
porated County. For further information 
on the existing Bicycle Plan adopted in 
1975, please contact the Department of 
Regional Planning.

Bikeway Planning obstacles
Bicycle use has not become a viable alternative to the auto-
mobile, in part due to the insufficient designation and 
construction of bike paths, lanes, and routes. Because of 
the County’s dependence on motor vehicles as the primary 
means of transportation, many of the existing roadways in 
the County are congested with excessive motor vehicle traf-
fic, leaving no room to accommodate bicycle infrastructure 
and facilities. Additionally, much of the urban development 
along many of the arterial roadways presents problems for 
biking due to the high parking demand along roadways 
as well as insufficient space adjacent to the road to accom-
modate widening for bike lanes.

In addition to the lack of bike lanes in the County, a frequent 
complaint of bicyclists is the absence of adequate facilities 
to secure their bicycles at public buildings or facilities. To 
alleviate this situation, local governmental agencies must 
take the initiative to ensure that adequate bike racks, lock-
ers or other devices are provided for the convenience of the 
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bicycling public. For any bicycle facility to effectively attract 
bicycle usage by the general public, it must also be properly 
maintained. 

Bikeway Plan Map
The entirety of surfaced roadways in Los Angeles County 
is used by the bicycling public even though they are not all 
identified as bikeways. The Vehicle Code allows this use 
and it is anticipated that this Code will continue to allow 
roadways to be used by bicyclists in the future. However, 
the lack of public awareness and the safety concerns associ-
ated with road sharing create a need for the development 
of bicycle routes with a grade separation, lane delinea-
tion, or designated trail/path construction for bicycle users 
throughout the County. 

The Bikeway Plan Map depicts bike routes of regional impor-
tance throughout the County as well as routes of local 
importance in the unincorporated areas. The plan focuses 
on routes for both recreational use and commuter travel. 
Detailed information on the bikeway cat-
egories contained on the map can be found 
in the Mobility Element of the Technical 
Appendix to the General Plan.

The Bikeway Plan Map shown in Figure 4.6 is 
the 1975 County Bicycle Plan map, which will 
remain in effect until a new one is created with 
the County’s Bicycle Master Plan update.

VI. PEDESTRIAN PLAN

Los Angeles County is characterized by urban, subur-
ban, and rural communities. This diversity in the built 
environment creates several distinct conditions, 
opportunities, and challenges for pedestrians. 
There are a number of trails and paths in 
the County that are available for use by 
pedestrians, such as sidewalks, hiking 
trails, over and under passes, and sky-
walks. Together, these systems constitute 
a network for accommodating pedestrian 
travel throughout the County, but the sys-
tem is far from adequate. The automobile has 
been the primary means of transportation in 
the County over the past 60 years, and this has 
created many barriers to pedestrian 
safety and travel.

The Los Angeles County Pedestrian Plan is a new sub-
element of the Mobility Element which promotes safe and 
reliable pedestrian activity. As a new sub-element, the 
County Pedestrian Plan will be implemented in coordina-
tion with other County Departments over time and updated 
with each General Plan review.

Purpose
The County recognizes that pedestrian mobility is a cost-
effective and healthy transportation alternative to driving. 
Additionally, creating walkable communities is a critical 
component of the County’s greenhouse gas reduction goals. 
The Pedestrian Plan was created to plan for and to imple-
ment an interconnected network of countywide pedes-
trian paths to accommodate pedestrian transportation in 
the County. The Pedestrian Plan sets forth specific design 
guidelines and characteristics that both new developments 
and redevelopments can utilize to better create pedestrian 
environments throughout the County. 
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The Pedestrian Plan puts an emphasis on increasing the 
connectivity of pedestrian paths to and from public trans-
portation, major employment centers, shopping centers, 
and government buildings, eliminating the gaps in the sys-
tem, building communities that facilitate walking behavior, 
and breaking down the barriers to pedestrian travel both 
physically and psychologically. Special attention must be 
afforded to the elderly and people with disabilities to ensure 
accessibility and ease of movement for all who use the 
pedestrian network.

Design Guidelines
The following guidelines were devel-
oped in fall 2007 in conjunction with a 
Masters class on Transportation Policy 
at the University of California Irvine’s 
School of Social Ecology; Planning, 
Policy and Design. Students were 
asked to develop a Pedestrian Plan 
for Los Angeles County, and a set of 
guidelines was produced to provide 
specific specifications to make the 
myriad County communities more 
pedestrian friendly. The following 
design elements and standards are 
considered important components of 
pedestrian planning in the County 
and should be incorporated into all 
projects and development plans:

Improving the Pedestrian Environment;•	
Security, Lighting and Heightened Visibility;•	
Providing Adequate Space for Pedestrians and •	
Bicycles;
Limitations on Curb Cuts;•	
Building Orientation and Setbacks;•	
Weather Protection Availability;•	
Providing Transit Centers, Waiting Areas and •	
Seating;
Avoiding Blank Facades; and•	
Providing Trees, Landscaping, and Open Spaces.•	

Improving the Pedestrian Environment
Creating a pleasant environment for walking or bicycling 
can greatly influence the number of people willing to walk 
or ride as an alternative to driving. People are likely to 
walk or ride further and more often when the streetscape 
offers more attractions and when they feel comfortable, 
and secure. The primary goal of the County Pedestrian 
Plan is to create and improve the pedestrian environment 
in unincorporated County communities. 

The following guidelines provide policy direction for pedes-
trian-level planning in future development opportunities 
in the County.

Both Bicycles and Automobiles Must Follow the California Vehicle Code

Cluttered Sidewalks and a Lack of Bicycle Infrastructure Deter Pedestrians
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Security, Lighting, and Heightened Visibility 
Lighting for pedestrian pathways should provide adequate 
illumination to ensure personal safety with increased 
illumination around building entrances and transit stops. 
Lighting should be integrated into the architectural char-
acter in terms of both illumination and fixtures. Lighting 
should not produce glare or negatively influence off-site 
uses or traffic on adjacent streets. 

Provide Adequate Space for Pedestrians and Bicycles
Sidewalks and bike paths or lanes must be wide enough to 
accommodate the existing and projected volume of pedes-
trian and bicycle activity if they are to offer a quick and 
convenient means of travel. In setting standard sidewalk 
widths, communities should consider both the paved width 
and the unobstructed width available for walking. This 
is especially important for curbside sidewalks because 
obstructions (e.g., light poles, parking meters) are more 
likely to be located in the sidewalk. 

In general, a uniformly wide sidewalk is preferable to a nar-
row sidewalk that is widened around obstructions. Activi-
ties or conditions that impede pedestrian and bicycle travel 
should be minimized. Sidewalks must also accommodate 
the needs of people with disabilities. For example, excessive 
slopes can create problems for those with disabilities, and 
sidewalk slopes exceeding 8.3 percent are not considered 

“accessible.” A minimum 48-inch clearance is needed to 
provide an “accessible route of travel” for a wheelchair. 

Where feasible, designate adequate road allowance widths 
along arterial and collector roads to permit sufficiently wide 
sidewalks to accommodate street furniture, bus shelters, 
and other pedestrian amenities. Sidewalks should be con-
structed to meet the following minimum widths:

Curb sidewalks should maintain a minimum unobstructed 
width of two feet less than the required sidewalk width. 
The entire required width of setback sidewalks should be 
unobstructed. Curb sidewalks should be a minimum of 
eight feet wide at transit stops. A setback sidewalk should be 
separated from the curb by a planting strip at least four feet 
in width. The planting strip may be paved in neighborhood 
commercial areas and should be paved at transit stops. 

Limitations on Curb Cuts 
Curb-cut restrictions can reduce vehicle-pedestrian conflict 
points and preserve on-street parking. Driveways crossing 
the Pedestrian System should be minimized and joint use of 
driveways encouraged to separate vehicles and pedestrians. 
Curb cuts for off-street parking facilities should comply 
with the following standards when possible: 

In residential districts, the maximum width of a curb •	
cut should be 20 feet at the street line.
In business and industrial districts, the maximum •	
width of a curb cut should be 30 feet.

Pedestrian-Friendly Sidewalks

Walkable Streetscape
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 No more than one curb cut per lot for lots with less than 
100 feet of frontage should be allowed. A maximum of 
one curb cut for every 100 feet of street frontage or por-
tion thereof should be allowed for lots having frontage in 
excess of 100 feet. 

Building orientation and Setbacks
Include provisions to reduce building setbacks, which add 
to pedestrian comfort by enclosing, defining, and providing 
a sense of continuity to the streetscape. Buildings with dis-
play windows directed toward the sidewalk provide added 
activity and interest to attract pedestrians. Primary ground 
floor building entrances should have an entrance oriented 
to streets, plazas, and/or open space. Buildings should abut 
the street front sidewalk and orient the primary entrance, 
or entrances, toward the street. Buildings, excluding park-
ing structures and accessory structures, should be located 
as close to the street lines of the lot as practicable while 
complying with the setback. Anchor retail buildings may 
have their entries from off-street parking lots; however, on-
street entries are strongly encouraged.  Building setbacks 
from public streets should be minimized. “Build-to” lines 
should be established which reflect the desired character of 
the area and bring buildings close to the sidewalk. 

Weather Protection Availability 
Automobile travel offers protection from inclement weather 
as well as the opportunity to sit while traveling. Pedes-
trian and bicycle travel involve, by their very nature, some 

exposure to the elements. However, simple facilities can 
afford basic protection from wind, rain, and intense sun 
that can discourage pedestrians and cyclists. Buildings 
should be designed to provide for weather and wind protec-
tion at the ground level. Buildings fronting a street should 
provide pedestrian weather protection by way of awnings, 
or overhangs, a minimum of 48 inches in depth. The ele-
ments should be complementary to the building’s design and 
the design of contiguous weather protection elements on 
adjoining buildings. Materials and design should engender 
qualities of permanence and appeal. 

Provide Transit Shelters, Waiting Areas, and Seating 
Comfortable waiting areas and seating will encourage 
walking and transit use. At a minimum, transit oriented 
district transit stops should provide shelter for pedestrian-
convenient passenger loading zones, and secure bike storage. 
Comfortable waiting areas, appropriate for year-round 
weather conditions, must be provided at all transit stops. 
Shelters should be designed with passenger safety and com-
fort in mind, and be easily recognizable, yet blend with 
the architecture of the transit station and/or surrounding 
buildings. 

Measures to Add Interest and Attractiveness 
People will more readily choose to walk or bike if they per-
ceive advantages that offset the comfort and convenience 
of an automobile. Moreover, they will travel greater dis-
tances by alternative modes when they are in an interesting 

Complete Streets for Pedestrians and Transit
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environment. Successful pedestrian environments should 
include environmentally sensitive, interesting design ele-
ments, including public art projects, open space/park ame-
nities, and appropriate small-scale commercial or retail 
services.

Avoid Blank Facades 
A number of communities have developed provisions to 
reduce the effects of lengthy, featureless facades and build-
ing walls lining pedestrian routes. Various approaches can 
improve building interest, including requiring street-level 
display windows and emphasizing building modulation 
(varying the setback of different sections of the building 
facade) to add variety. Windows should be provided on the 
street level rather than blank walls to encourage a visual 
and economic link between the business and passing pedes-
trians. A minimum of 60 percent of ground-floor facades 
facing streets should be constructed of non-reflective, trans-
parent glazing. Methods used to create intervals that reflect 
and promote compatibility and that respect the scale of the 
building include: 

Façade modulation (i.e. stepping back or extending •	
forward a portion of the façade);
Repeating the window patterns at intervals equal to •	
the articulation interval;
Providing a porch, patio, deck, or covered entry to the •	
articulation interval;
Providing a balcony or bay window for each interval;•	
Changing the roofline by alter-•	
nating dormers, stepped roofs, 
gables, or other roof elements 
to reinforce the modulation or 
articulation interval; and,
Long facades should be divided •	
into shorter segments a maxi-
mum of 40 feet and preferably 
25 feet in width. In larger proj-
ects with frontages over 100 feet, 
modules should be separated by 
such techniques as a deep notch 
between the modules or vary-
ing architectural elements and/
or varying the color of individual 
modules within a harmonious 
palette of colors.

Provide Street Trees, Landscaping, and open Spaces 
Street trees and other forms of landscaping provide a good 
contrast to buildings and pavement and help soften the urban 
environment. They enliven streetscapes by blending natu-
ral features with built features. Street trees, when planted 
between sidewalks and streets, buffer pedestrians from 
vehicles. They also offer summer shade for pedestrians. 

The following is a list of recommendations for the planting 
of street trees throughout the County in order to encourage 
a more pedestrian friendly environment:

Street trees should be planted on all street frontages •	
and within all median-planting strips;
Street trees should be spaced no further than 30 feet •	
on center;
Street trees should be planted within the public right-•	
of-way or the front yard setback;
Street trees should be placed a minimum of two feet •	
from the curb;
At planting, street trees should have a minimum height •	
of six feet and a minimum diameter of two inches mea-
sured at four feet above the ground at grade level;
Street trees should be species approved by a reviewing •	
authority; and,
Where street trees are not already present at the required •	
spacing interval, shade trees should be planted.

Whittier Boulevard, East Los Angeles
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VIII. GoALS, PoLICIES AND 
IMPLEMENTATIoN ACTIoNS

The following are the goals and policies that apply to the 
countywide transportation networks:

Goal M-1

An accessible transportation system that ensures the mobility 
of people and goods throughout the County.

Policy M 1.1:•	  Expand the availability of transportation options 
throughout the County.

Policy M 1.2:•	  Encourage a range of transportation services 
at both the regional and local levels, especially for transit 
dependent populations.

Policy M 1.3:•	  Sustain an affordable countywide transporta-
tion system for all users.

Policy M 1.4:•	  Maintain transportation right-of-way corridors 
for future transportation uses.

Policy M 1.5:•	  Support the linking of regional and community-
level transportation systems.

Policy M 1.6:•	  Create and upgrade pedestrian environments 
to increase walkability.

Policy M 1.7:•	  Maintain, upgrade, and create new transit 
facilities.

Policy M 1.8:•	  Ensure the efficient, safe, and environmentally-
friendly movement of goods throughout the County.

Policy M 1.9:•	  Maximize aviation system efficiencies for the 
movement of people and goods.

Implementation Action M 1.1
Participate with the Department of Public Works in develop-
ing Transit Service Standards that incorporate thresholds for 
service based on the needs of the community (i.e., density, 
demographics, etc). See AVTA. Consider adding to our Initial 
Study checklist.

Goal M-2

An efficient transportation system that effectively utilizes and 
expands multimodal transportation options.

Policy M 2.1:•	  Encourage street standards that embrace the 
complete streets concept, which designs roadways for 
all users equally including pedestrians, bicyclists, motor-
ists, people with disabilities, seniors, and users of public 
transit.

Policy M 2.2:•	  Expand transportation options throughout the 
County that reduce automobile dependence.

Policy M 2.3:•	  Reduce Vehicle Miles Traveled (VMT) and vehicle 
trips through the use of alternative modes of transporta-
tion and various mobility management practices, such as 
the reduction of parking requirements, employer/institu-
tion based transit passes, regional carpooling programs, 
and telecommuting.

Policy M 2.4:•	  Support smart-growth street design, such as 
traditional street grid patterns and alleyways.

Policy M 2.5:•	  Expand bicycle infrastructure and ameni-
ties throughout the County for both transportation and 
recreation.

Policy M 2.6:•	  Ensure bike lanes, bike paths, and pedestrian 
connectivity in all future street improvements.

Policy M 2.7:•	  Reduce parking footprints.

Policy M 2.8:•	  Require a maximum level of connectivity in 
transportation systems and community-level designs.

Implementation Action M 2.1
Establish a task force to study and evaluate the design guide-
lines and standards for sidewalks, bike lanes and roads in the 
County.

Implementation Action M 2.2
Amend the zoning codes related to parking requirements to 
establish maximum parking limits.
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Goal M-3

An environmentally sensitive transportation system through 
the use of innovative programs and technologies.

Policy M 3.1:•	  Encourage the use of emerging technologies 
in the development of transportation facilities and infra-
structure, such as liquid and compressed natural  gas and 
hydrogen gas stations, Intelligent Transportation Systems 
(ITS), and electric care plug-in ports.

Policy M 3.2:•	  Minimize roadway runoff through the use of 
permeable surface materials such as porous asphalt and 
concrete materials wherever possible.

Policy M 3.3:•	  Require “green streets” that enhance bio-reten-
tion and minimize pollutants conveyed by runoff.

Policy M 3.4:•	  Increase the use of wildlife underpasses and 
overpasses, fencing, signage, and other measures to mini-
mize vehicular-wildlife collisions.

Policy M 3.5:•	  Require the use of zero, low emission, biodiesel 
and hybrid vehicles in the County motor pool. 

Implementation Action M 3.1
Develop a standard for green streets in the construction of new 
roadways and the maintenance of old roadways. Consider a 
process that allows for a Pilot Project to be completed.

Implementation Action M 3.2
Using the countywide employee computer-purchasing program 
as a model, create a similar program that would allow County 
employees the opportunity to lease a Zero or Low Emission 
Vehicle at a reasonable price. 

Goal M-4

A transportation system that ensures the safety of all County 
residents.

Policy M 4.1:•	  Design roads and intersections that protect 
pedestrians and bicyclists and reduce motor vehicle 
accidents.

Implementation Action M 4.1
Develop a traffic calming initiative to increase the safety and 
use of alternative modes of transportation that targets intersec-
tion improvements and residential streets. Change the County 
code to allow narrower roads and enhanced sidewalks where 
appropriate. 
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Goal M-5

A financially sustainable countywide transportation system.

Policy M 5.1:•	  Support dedicated funding streams for the 
maintenance and improvement of County transporta-
tion systems.

Policy M 5.2:•	  Encourage the development of innovative 
financial programs to fund transportation systems, such 
as congestion pricing.

Implementation Action M 5.1
Continue County participation in regional transportation plan-
ning activities and committees, (i.e. Metro Technical Advisory 
Committee, SCAG RTP development) to ensure County projects 
are identified and funded.

Goal M-6

Effective inter-jurisdictional coordination and collaboration in 
all aspects of trans0portation planning.

Policy M 6.1:•	  Expand inter-jurisdictional cooperation to 
ensure a seamless, inter-modal, and multimodal regional 
transportation system.

Policy M 6.2:•	  Maintain the County Highway Plan.

Policy M 6.3:•	  Support the County Bikeway Plan and continue 
development of a regional coordinated system of bikeways 
and bikeway facilities.

Policy M 6.4:•	  Encourage local bikeway proposals and com-
munity bike plans.

Policy M 6.5:•	  Support and implement the County Pedestrian 
Plan.

Implementation Action M 6.1
Develop a TDM Management Ordinance that requires bicycle 
parking in schools, public buildings, major employment cen-
ters, and major commercial districts. This ordinance could also 
apply to select new developments adjacent to transit centers, 
major employment centers, and major commercial districts to 
promote alternatives to the automobile.

Implementation Action M 6.2
Participate in the creation of the County Bicycle Master Plan 
Update Program with the Department of Public Works.

•
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I. INTRoDUCTIoN
Southern California residents consistently rank the region’s 
poor air quality as one of their highest concerns. Despite a 
wide array of stringent regulatory efforts that have produced 
some gains in cleaning the air over the last few decades, the 
South Coast Air Basin, which includes the majority of Los 
Angeles County, continues to have some of the worst air 
quality ratings in the nation. Additionally, climate change, 
caused by global warming greenhouse gases, is now among 
the most pressing environmental issues facing federal, state, 
and County officials.

The County recognizes that good air quality is a vital com-
ponent of a high quality of life for County residents and 
businesses, and that global warming poses a serious threat 
to our environment, economy, and public health. This sec-
tion of the General Plan summarizes the existing condi-
tions related to air quality issues and global warming, and 
organizes in one place the many goals and policies in the 
General Plan that will directly improve air quality and 
decrease greenhouse gas emissions that cause global warm-
ing in the County. 

II. BACKGRoUND

Regulated Air Pollutants
The air pollutants that are regulated by the Federal and 
California Clean Air Acts fall under three categories, each 
of which are monitored and regulated differently:

Criteria air pollutants;•	
Toxic air contaminants (TACs); and,•	
Global warming and ozone-depleting gases.•	

Criteria Pollutants
In 1970, the U.S. Environmental Protection Agency (EPA) 
identified six “criteria” pollutants they found to be the most 
harmful to human health and welfare. They are:

Ozone (O3);•	
Particulate Matter (PM);•	
Carbon Monoxide (CO);•	
Nitrogen Dioxide (NO2);•	
Sulfur Dioxide (SO2); and,•	
Lead (Pb).•	

There are established federal and state air quality standards 
to protect public health from criteria pollutants. Among the 
federally identified criteria pollutants, the County levels of 
ozone, particulate matter, and carbon monoxide continually 
exceed the National and California Ambient Air Quality 
Standards. Table 5.1 is a summary of the primary sources 
and effects of the federally identified criteria pollutants.

Toxic Air Contaminants (TACs)
There are hundreds of TACs, such as formaldehyde and 
methanol, which do not currently have federal or state 
ambient air quality standards. However, exposure to TACs 
is associated with elevated risk of cancer, birth defects, 
genetic damage, and other adverse health effects. 

TACs are regulated through technology-based require-
ments that are implemented by state and local agencies. 
In California, TACs are regulated through the Air Toxics 
Program and the Air Toxics “Hot Spots” Information and 
Assessment Act. In the Los Angeles County region, opera-
tors of specific facilities must submit comprehensive emis-
sion inventories, which are used to further categorize each 
facility as high, intermediate, and low-priority based on the 
potency, toxicity, quantity, and volume of their emissions. 

AIr resources element
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If the risks are above specific levels, facilities are required 
to notify surrounding populations and to develop and 
implement a risk reduction plan.

Global Warming and ozone-Depleting Gases: 
Greenhouse Gases:•	  Some gases in the atmosphere affect 
the Earth’s heat balance by absorbing infrared radia-
tion. This layer of gases prevents the escape of heat, 
similar to the function of a greenhouse. Gases that are 
identified as contributing to the “greenhouse” effect 
and are responsible for global warming are regulated 
through California’s AB 32, which is covered in detail 
later in this chapter; and,

ozone-depleting Gases:•	  Ozone-depleting gases contribute 
to the destruction of the Earth’s naturally occurring 
ozone, which protects our planet from the damaging 
effects of solar ultraviolet radiation. The biggest con-
tributors to ozone depletion are chlorofluorocarbons 
(CFCs), halons, carbon tetrachloride, methyl chloro-
form, and other halogenated compounds.

The negative effects of poor air quality have both economic 
and social outcomes. In addition to physical side effects, 
the economic impacts of poor air quality cause increased 
absences from work and school, productivity impacts, such 
as damage to agricultural production, and social impacts, 
such as the depletion of our scenic resources and natural 
environments. Effective regulation of air pollution, through 
innovative land use strategies and collaboration with air 
quality agencies, is a primary goal of the County’s General 
Plan.

III. AIR QUALITY REGULATING AGENCIES

The Federal Clean Air Act (CAA) of 1977 was a major policy 
milestone for the current federal and state systems that 
regulate air pollution. The following discussion summa-
rizes the air quality agencies that play a role in regulating 
air pollution in Los Angeles County.

Table 5.1: Primary Sources and Effects of Criteria Pollutants
Pollutants Source LA County Classification Primary Health Effects

ozone (o3)
Atmospheric reaction of organic 
gases with nitrogen oxides in 
sunlight (“smog”)

Extreme non-
attainment area

Aggravation of respiratory and 
cardiovascular diseases; Reduced lung 
function; Increased cough and chest 
discomfort

Fine Particulate Matter 
(PM10 and PM 2.5)

Stationary combustion of fuels; 
construction activities; industrial 
processes, atmospheric chemical 
reactions

Serious non-
attainment area

Reduced lung function; Aggravation 
of respiratory and cardio-respiratory 
diseases; Increased mortality rate; 
Reduced lung function growth in 
children.

Carbon Monoxide (Co) Incomplete combustion of fuels, 
such as motor vehicle exhaust

Serious non-
attainment area Aggravation of some heart disease.

Nitrogen Dioxide (No2)

Motor vehicle exhaust; high-
temperature stationary 
combustion; atmospheric 
reactions

*Concentrations have 
not exceeded national 
standards since 1991, 
but emissions remain 
a concern because of 
their contribution to O3 
and PM

Aggravation of respiratory illness.

Sulfur Dioxide (So2)

Combustion of sulfur containing 
fossil fuels; smelting of sulfur-
bearing metal ores; industrial 
processes

Attainment area
Aggravation of respiratory diseases 
(asthma, emphysema); Reduced lung 
function.

Lead (Pb) Contaminated soil Attainment area Behavioral and hearing disabilities in 
children; Nervous system impairment.

Source: South Coast Air Quality Management District, 2005.
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U.S. Environmental Protection Agency (US-EPA)
The US-EPA establishes national ambient air quality stan-
dards, enforces the federal Clean Air Act, and regulates 
emission sources under the exclusive authority of the federal 
government. These sources include automobiles, aircraft, 
certain ships, and locomotives. Information on the pro-
grams and activities in US-EPA Region IX, which includes 
California, can be found at www.epa.gov/region9.

California Air Resources Board (CARB)
CARB was created as part of the California Environmental 
Protection Agency in 1991. CARB is responsible for the 
implementation of the California Clean Air Act, establish-
ing state ambient air quality standards, and overseeing 
several programs related to emission reduction activities. 
More information on CARB programs and activities can 
be found at www.arb.ca.gov.

South Coast Air Quality Management District 
(SCAQMD) & the Antelope Valley Air Quality 
Management District (AVAQMD)
Created in response to the region’s poor air quality, the 
SCAQMD and the AVAQMD are responsible for monitoring 
air quality as well as planning, implementing, and enforcing 
programs designed to attain and maintain state and federal 
ambient air quality standards in the region. The SCAQMD 
implements a wide range of programs and regulations that 
address point source pollution and mobile source emissions, 
and enforces air quality through inspections, fines, and 

educational training. Both SCAQMD and AVAQMD have 
programs to reduce mobile source emissions by providing 
grants to local governments, construction companies, and 
school bus providers to buy or retrofit engines to meet low 
or zero emission vehicle standards.

The SCAQMD jurisdiction is approximately 10,743 square 
miles and includes all of Los Angeles County except for 
the Antelope Valley, which is now covered by the Antelope 
AVAQMD. Until 1997 the SCAQMD was responsible for air 
pollution control in all of Los Angeles County. However, in 
1997 a special Antelope Valley district was created under 
the SCAQMD with greater local autonomy for air pollution 
control. By 2002 this district changed its designation to the 
Antelope Valley Air Quality Management District. 

The SCAQMD jurisdiction is divided 
into sub-regions, or basins. The major-
ity of Los Angeles County is in the 
South Coast Air Basin, while the area 
north of the San Gabriel Mountains is 
in the Mojave Desert Air Basin (Figure 
5.1). The SCAQMD and the AVAQMD 
are the regulatory agencies in the two 
County air basins that are tasked with 
creating regulations, programs, and 
policies to reduce air pollution in Los 
Angeles County. 

Governed by twelve (12) Board mem-
bers, one (1) of which is a member of 
the Los Angeles County Board of 
Supervisors, the SCAQMD adopts 
policies and regulations that promote 

The Ports Are Major Air Polluter

Make not little plans; they have no 
magic to stir men's blood and probably 
themselves will not be realized. Make 
big plans; aim high in hope and work, 
remembering that a noble, logical diagram 
once recorded will never die, but long after 
we are gone will a living thing, asserting 
itself with ever-growing insistency.

–Daniel H. Burnham

“
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clean air. A member of the County's Board of 
Supervisors is also on the AVAQMD seven-
member Governing Board. The separation 
of the two districts reflects the geographic, 
climatological, and demographic differences 
of the highly urbanized Los Angeles basin 
and the less urbanized high desert of north-
eastern Los Angeles County. 

IV. GLoBAL WARMING

There is wide scientific agreement that 
human actions and development patterns 
are contributing to the warming of the 
Earth’s temperatures. The County recog-
nizes the importance of addressing global 
warming through the goals and policies of its 
General Plan. The following discussion summa-
rizes the legal setting related to planning for global 
warming, and is followed by the goals, policies, and 
implementation actions in the General Plan the County 
employs to address greenhouse gas emissions and climate 
change.

Assembly Bill (AB) 32: California Global 
Warming Solutions Act of 2006
AB 32 is a landmark law that aims to control and reduce 
the emission of global warming gases in California. An 
overwhelming majority of scientists from around the world 
have universally predicted that global warming will have a 
number of adverse impacts on the State’s ecosystems and 
economy. Varying scenarios call for a range of climatic 
changes that could produce intense flooding or prolonged 
droughts, higher temperatures that can cause wildfires, or 
rising sea levels that will affect low-lying coastal areas. 

In California, there are a number of gases, such as methane, 
nitrous oxide, and hydroflourocrabons that are contribut-
ing to the greenhouse effect, which refers to both naturally 
occurring greenhouse gases, and also gases emitted as a 
result of human activities. However, the largest greenhouse 
gas contributor is carbon dioxide, and in California, more 
than half of the fossil fuel emissions of carbon dioxide are 
related to transportation uses. As the County has some of 
the highest rates of single-occupant automobile use, traf-

fic congestion, and Vehicle Miles Travelled (VMT) in the 
nation, the County is a significant contributor to global 
warming. 

AB 32 requires that the California State Air Resources Board 
(CARB) establish a comprehensive program of regulatory 
and market mechanisms to reduce greenhouse gases and 
carbon dioxide emissions to 1990 levels by the year 2020. 
The County, its cities, and businesses within the County 
borders will all have to comply with the AB 32 program 
as developed by CARB. 

V. PLANNING ISSUES RELATED To AIR 
QUALITY AND GLoBAL WARMING
In anticipation of future regulatory measures, the General 
Plan implements many policies related to greenhouse gas 
emissions and global warming, as seen in the goals and poli-
cies section below. In addition, the County understands that 
global warming is not just about mitigation, but also adap-
tation. The County has already initiated several programs 
specifically designed to reduce greenhouse gas emissions, 
and is currently formulating a countywide Greenhouse 
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Gasses Emissions Reduction Plan. As these programs are 
further developed, the County will continue to participate 
in providing both regulatory and market strategies to meet 
the objectives established in the AB 32 law.

Greenhouse Gas Emissions Reduction Plan
Los Angeles County will draft a Greenhouse Gas Reduction 
Plan in preparation of the County fulfilling the objectives 
outlined in California State law AB 32. To achieve this 
mandate, the County is currently working to determine 
the quantity of its greenhouse gas emissions and identify 
which sectors are responsible for the majority of these 
targeted emissions. 

A comprehensive list of policies and action programs to 
conserve resources and abate global warming are being 
compiled. An important final step, to be determined with 
the help of State and local officials, will be to calculate the 
quantifiable savings from our policies and action plans. For 
now, however, the County, through its General Plan update, 
will implement a multitude of enforceable policies related 
to land use, energy conservation, and transportation that 
will work toward reducing the County’s greenhouse gas 
emissions. The following section outlines each General 

Plan element, and discusses the important policy issues 
related to the County’s greenhouse gas emission reduction 
activities.

Land Use Element
The way the County organizes its land use is one of the 
most significant actions it can take to improve the region’s 
air quality and to reduce greenhouse gas emissions by 
minimizing VMTs and vehicle trips (see Figure 5.2). The 
Los Angeles County General Plan stresses the value of an 
efficient use of land that provides for a more a healthy, liv-
able, walkable, and sustainable community. The Land Use 
Element’s Three-Point Strategic Land Use Policy contains 
several strategies devoted to this end, such as the promotion 
of mixed-use developments along the County’s major public 
transit routes, the identification of several transit-oriented 
districts (TODs) that promote housing and services near 
transportation hubs, and the preservation of our remaining 
open spaces and natural resources.

The General Plan Land Use Element introduces three very 
important programmatic actions the County is taking to 
address greenhouse gases and energy conservation, all of 
which are summarized in detail under the listing of current 
County programs below. The first is an ordinance requiring 

Vehicles and Fuels, 41.2

Forestry, 33.2

Smart Land Use / Improved Transportation, 27

Building and Appliance Standards, 7

Utility Energy E�ciency Programs, 21

RPS, 14.2

Other Utility, 19.1

Waste Management, 19.1

Other, 17

Sources of Potential Greenhouse Gas Reductions (Million Metric Tons CO2 Equivalent)

Source: California Air Resources Board, 2007

Figure 5.2: Sources of Potential Greenhouse Gas Reductions
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“green-building” standards in all new 
development, as well as major reno-
vations and additions; the second is 
an ordinance for the implementation 
of Low Impact Development (LID) 
Best Management Practices (BMPs); 
and the third, an ordinance outlin-
ing drought-tolerant landscaping 
requirements. 

In short, the Land Use Element is 
the primary tool for the implemen-
tation of an efficient, smart growth-
focused land use configuration for the 
County’s unincorporated areas. The 
ultimate objective of all of our land 
use policies is to limit the amount of 
sprawl and negative human impacts that development places 
on our landscape, air, and public health. The goals and 
policies of the General Plan provide an enforceable set of 
policy direction to achieve these objectives.

Mobility Element
There is a direct link between the County’s transportation 
activities and air pollution. According to SCAQMD, mobile 
sources of pollution, such as cars, trucks, buses, construc-
tion equipment, trains, ships and airplanes, account for 
60 percent of all smog producing emissions in the region. 

Additionally, the County’s highly congested freeways and 
highways further contribute to the conditions that produce 
air pollution.

Despite the fact that Los Angeles County has markedly 
improved its air quality over previous decades, the region 
still has the nation’s poorest air quality. More importantly, 
the continued population and economic growth that is 
projected for the County could overwhelm these air qual-
ity gains unless careful attention is paid to voluntary and 
regulatory measures that reduce transportation-related 
emissions.

The General Plan provides a wide array of policies that 
address strategies for improving air quality and reducing 
greenhouse gas emissions in the County. Many strate-
gies are transportation-based, such as improving the effi-
ciency of the County roadway network, and implementing 
mobility management opportunities such as increased 
ridesharing and vanpools. Many other policies, however, 
are based on creative land use strategies that require less 
automotive travel. These include promoting mixed use 
and transit-oriented development (TOD), which encour-
ages infill development over suburban sprawl and provides 
opportunities for increased transit use. Developer incentives 
to increase density in both existing and newly subdivided 
areas encourage more pedestrian activity and less reliance 
on automobiles, particularly if employment opportunities 
and services are nearby. Finally, the County is promoting 
new design standards for streets and sidewalks in order to 

Congestion Pollutes the Air

Development Policies That Reduce Greenhouse Gas Emissions:
Implement land use strategies to encourage jobs/housing proximity, •	
promote transit-oriented development, and encourage high density 
development along transit corridors. Encourage compact, mixed-use 
projects, forming urban villages designed to maximize affordable 
housing and encourage walking, bicycling and the use of public 
transit systems.
Encourage infill, redevelopment, and higher density development, •	
whether in incorporated or unincorporated settings.
Encourage new development to integrate housing, civic and retail •	
amenities (jobs, schools, parks, shopping opportunities) to help 
reduce VMT resulting from discretionary automobile trips.

-Governor’s Office of Planning and Research 
CEQA and Climate Change Technical Advisory, June 18, 2008
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encourage healthier, safer, more attractive environments 
for walking and biking, further reducing the need to use 
automobiles.

Conservation and open Space Element
The Conservation and Open Space Element provides policy 
direction for a multitude of the County’s most important 
natural resources, all of which work toward the goal of 
preserving our resources, conserving energy, and reducing 
the human impact on the environment. Many of the goals 
and polices of the Conservation and Open Space Element 
recognize the same tenet of the Land Use Element - that the 
way the County organizes its land is extremely important 
in fighting air pollution and greenhouse gas emissions.

The General Plan provides specific guidance on how to 
preserve the County’s remaining open spaces. This element 
also details the County’s Significant Ecological Areas and 

Hillside Management programs, which allow the County to 
preserve its biotic resources and hillsides through land use 
regulation. Further policy guidance promotes locally grown, 
sustainable and organic farming practices, and also seeks 
to increase the use of renewable energy resources, such as 
wind and solar power, both commercially and on-site.

The General Plan strives to provide more than just broad 
policy guidance and as such, many policies and action 
programs are immediately enforceable and will be easily 
implemented upon adoption. 

Public Services and Facilities Element
The Public Services and Facilities Element is a collabora-
tive effort with the County agencies and departments that 
provide the primary services for County residents and 
businesses, such as law enforcement, fire, and libraries. This 
collaborative effort has resulted in the adoption of the Gen-
eral Plan’s goal for sustainable practices and development 
by multiple County service providers. As such, the General 
Plan has a far-reaching effect for promoting practices that 
will improve our air quality, reduce greenhouse gases, and 
improve our environment.

Important contributors to the Public Services and Facili-
ties Element include the Department of Public Works and 
Sanitation Districts, who effectively manage the County’s 
water and sewer infrastructure. The General Plan provides 
clear policy guidance to reduce the impacts on our ground-
water through Low Impact Development (LID) practices 
and LEED greenbuilding techniques. Additionally, the 
General Plan provides policy direction for the management 
of the County’s significant waste reduction programs and 
practices.

The General Plan provides a means for a variety of col-
laborative projects and policies that will be important in 
the County’s abatement of air pollution and reduction in 
greenhouse gases as required by AB 32. The County is 
already taking steps to increase water and energy efficiency 
and reduce its impacts on climate change. The following 
sections outline the current and proposed programs that 
the County employs to directly address air pollution and 
greenhouse gas reduction, followed by the goals and poli-
cies from the General Plan that work together with these 
programs to positively affect climate change.

Bicycle Infrastructure is Needed to Lower Air Pollution
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VI. CURRENT AND PRoPoSED 
CoUNTY PRoGRAMS
The two sources that organize and contain the majority 
of policy information and implementation measures to 
increase energy efficiency, improve air quality, and address 
global warming can be found in the Los Angeles County 
General Plan and the County Code. 

The General Plan
The presiding theme of the Los Angeles County General Plan 
is sustainability. The General Plan provides the framework 
for how the County will grow and develop over the next 20 
years, and it positions Los Angeles County to be a leader in 
sustainable development and environmental stewardship. 
The list at the end of this section compiles in one place the 
General Plan’s goals and policies related to improving air 
quality, combating global warming, and improving the 
conditions of the County’s environment. 

County Code
There are several building and development standards within 
the County Code that address air quality, energy efficiency, 
and environmental conservation. The Code outlines several 
land use management strategies, such as transit-oriented 
development and clustered development that implement 
efficient land use policy to reduce environmental impacts 
and automobile use. Other standards include open space 

requirements in new developments, the hillside manage-
ment ordinance, minimum requirements for parking lot 
landscaping, and required tree canopies for new develop-
ment. Further adaptations in the County Code to improve 
energy efficiency and lessen environmental impacts will be 
ongoing through the Department of Regional Planning's 
(DRP) Zoning Ordinance Update Program (ZOUP).

The programs and implementation measures outlined in the 
General Plan and implemented through the County Code 
and other endeavors are divided into three (3) programs 
that are detailed below:

Energy and Water Efficiency Program;1. 
Environmental Stewardship Program; and,2. 
Public Education and Outreach Program.3. 

Energy and Water Efficiency Program
This program seeks to further reduce the energy and water 
consumption of County facilities through the establishment 
of specific reduction targets. Initiatives contained under the 
Energy and Water Efficiency Program include:

Internal Services Department (ISD) 
Energy Management Program
Ongoing ISD projects that have been implemented have 
resulted in over $100 million in cumulative energy savings 
to the County. Most of these savings have been achieved 
through the retrofitting or replacement of building lighting 

Many Schools and Playgrounds in the County 
are Adjacent to Major Air Polluters

Automobile With Biofuel Engine Conversion
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systems and air conditioning equipment. On an annual 
basis, these savings currently offset approximately 10% of 
the total ISD Utilities Budget, or the equivalency of 1,370 
million pounds of CO2, 12,000 cars taken off the road, or 
20,000 acres of trees planted. 

ISD Facility Retrofitting Program
Initiated in 2004, this program “tunes up” County heat-
ing, ventilation, and air conditioning equipment. There are 
approximately 500 County buildings that are identified for 
the program and that will receive retrofitting upgrades. 
Other energy technologies that ISD is investigating to imple-
ment in this program where appropriate include thermal 
storage, distributed generation, and widespread imple-
mentation of ISD’s online, real-time energy monitoring 
tool (EEMIS).

County Purchasing Policy (P-1050)
Under P-1050, ISD’s Purchasing Division will determine 
appropriate standards for green purchasing and will develop 
a 5-year plan to phase-in categories of certified goods. Easy 
to adopt purchasing categories, such as paper and clean-
ing supplies, will be implemented immediately. Central 
purchasing agreements with a catalog of environmentally 
friendly and energy efficient products will be established.

Integrated Regional Water Management Plans (IRWMP)
There is currently one IRWMP in the planning process 
(Upper Santa Clara), and two (2) recently completed IRW-
MPs (Antelope Valley in 2007 and the Greater Los Angeles 
County Region in 2006), within Los Angeles County. These 
IRWMP plans are charged with developing strategies to 
secure a safe and reliable supply of water for the County. 
Within the plans are various project lists, of which many 
apply directly to the reduction of greenhouse gases. Global 
warming is projected to worsen the intensity of droughts 
and increase drought occurrence. The implementation of 
these plans will address water efficiency, conservation, and 
recycling as well as the protection of ground and surface 
water and the development of new supplies. 

Recycled Water Task Force
In 2006, the Los Angeles County Board of Supervisors 
directed the Department of Public Works (DPW) to 
convene a Task Force to make recommendations for the 
expanded use of recycled water for nonpotable purposes in 
the County. The County recognizes that increasing the use 
of recycled water would significantly lessen the County’s 
dependency and the environmental impacts of imported 
water sources.

Green Building ordinance
 Pertains to the requirement of third party certification 
of new buildings and large renovations of all appropriate 
industrial, commercial, and residential development. In 

An Immense Amount of Energy is Needed to Convey Water Through the California Aqueduct
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addition, the development of basic County specific stan-
dards will ensure the program meets the goals of water and 
energy efficient design and development. The purpose of 
Green Building Ordinance (to be adopted) is to establish 
green building techniques into the construction of new 
private residential and non-residential buildings to achieve 
the following goals:

To increase water efficiency and lower water usage;•	
To increase energy efficiency and lower energy •	
usage;
To encourage the conservation of natural resources;•	
To reduce waste in landfills generated by the demolition •	
of buildings and construction projects;
To minimize impacts to existing infrastructure; and,•	
To promote a healthier indoor environment.•	

Low Impact Development (LID) ordinance
The Low Impact Development (LID) Ordinance (to be 
adopted) applies to all new parking lots, nonresidential 
projects, municipal projects, mixed use projects, multi-
family residential projects of 5 or more units, and residen-
tial subdivisions of 5 or more units, with simplified LID 

requirements applicable to residential developments with 
less than 5 units. The purpose of the Low-Impact Develop-
ment Ordinance is to require the use of LID principles in 
development projects. LID encourages site sustainability 
and smart growth in a manner that respects and preserves 
the characteristics of the County’s watersheds, drainage 
paths, water supplies, and natural resources. LID builds on 
conventional design strategies by exploiting every surface 
in the development, softscape and hardscape, to perform 
a beneficial hydrologic function. The surfaces are used to 
retain, detain, store, change the timing of, or filter runoff 
in a number of different configurations and combinations. 
The objectives of the County’s LID Ordinance are to:

Mimic undeveloped stormwater and urban runoff rates •	
and volumes in any storm event up to and including 
the 50 year capital design storm event;
Prevent pollutants of concern from leaving the site in •	
stormwater as the result of storms up to and including 
the water quality design storm event; and,
Minimize hydromodification impacts to a natural •	
drainage system.

Drought-Tolerant
Landscaping

Low-Impact
Development

Green Building
Program

Los Angeles County Green Building Program
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Drought Tolerant Landscaping ordinance
The purpose of the Drought-Tolerant Landscaping Ordi-
nance (to be adopted) is to establish minimum standards for 
the design and installation of landscaping using drought-
tolerant plants and native plants that require minimum 
water and ensure that the County will continue to realize 
the benefits of landscaping that is appropriate to the par-
ticular project and region’s climate. The Drought-Tolerant 
Landscaping Ordinance applies to on-site landscaping for 
all new construction. The landscaping development stan-
dards under the Drought-Tolerant Landscaping Ordinance 
are as follows:

A minimum of 75% of any landscaped area shall •	
be plants as specified within the Drought-Tolerant 
Approved Plant List;
Turf shall not exceed 25% of landscaped area; and,•	
Plants shall be grouped in hydrozones in accordance •	
with their respective water, cultural (soil, climate, sun 
and light) and maintenance needs.

The Green Grant Program
Provides money to upgrade your home with energy saving 
tools, such as tankless water heaters, solar panels, insula-
tion, and attic fans. The program is targeted to low-income 
homeowners in unincorporated County areas and is funded 
by Community Development Block Grants (CDBG).

Environmental Stewardship Program
The program’s purpose is to reduce the County’s “environ-
mental footprint” including the amount of greenhouse gases 
produced through direct and indirect County operations. 
Initiatives contained under the Environmental Stewardship 
Program include:

California Climate Action Registry
The County has joined the Registry in order to utilize their 
reporting protocol for developing an assessment of the 
County’s total greenhouse gases emissions responsibility.

County “Clean Fuels” Policy
Since 1995, the Board of Supervisors has directed all County 
departments to report on the composition of their fleet and 
their progress toward acquiring clean fuel vehicles. 

Parks Master Plan
The Los Angeles County Department of Parks and Recre-
ation (DPR) is currently developing a parks master plan. 
This plan concentrates on inventorying existing County 
parks and identifying opportunities for the expansion of 
the County’s park system.  

Departmental Recycling
The Energy and Environmental Policy team is working 
to enhance the County Departmental recycling Program 
which is led by the Public Works’ Environmental Programs 

Table 5.2: Green Building Requirements for New Private Residential and Non-Residential Buildings
Title 22 Zoning Requirement Phase 1 Phase 2

1
New residential buildings including single-family 
dwellings < 5 units, two-family dwellings and 
multi-family dwellings < 5 units

County of L.A. Green 
Building Standards

County of L.A. Green Building 
Standards

2
New residential buildings including single-family 
dwellings > 5 units, two-family dwellings and 
multi-family dwellings > 5 units

County of L.A. Green 
Building Standards

Green Point Rated
or
California Green Builder

3 New hotels or nonresidential or mixed use 
buildings < 10,000 square feet of gross floor area

County of L.A. Green 
Building Standards

County of L.A. Green Building 
Standards

4
New hotels or nonresidential or mixed use 
buildings > 10,000 square feet and < 25,000 square 
feet of gross floor area

County of L.A. Green 
Building Standards LEED – Certified

5 New hotels or nonresidential or mixed use 
buildings > 25,000 square feet of gross floor area LEED - Silver LEED – Silver

6 First time tenant improvements > 25,000 square 
feet

County of L.A. Green 
Building Standards LEED – Certified

7 New high-rise buildings > 75 feet in height LEED - Silver LEED – Silver
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Division. This program placed a priority on implementing 
recycling bins in visible areas for the segregation of paper, 
plastic, glass, and other recyclables from normal waste.

Policies for Livable, Active Communities 
and Environments (PLACE) Program
The Department of Public Health’s (DPH) PLACE program 
addresses the influences of land use and community design 
on physical health. This program is open to cities, non-prof-
its, school, and for-profit organization that seek to promote 
changes to the built environment, such as streets, parks, and 
alternate modes of transportation, that promote physical 
activity in the everyday lives of County residents.

Public Education and outreach Program
This program utilizes the County’s communication and 
outreach channels to facilitate energy conservation practices 
and assistance programs. Initiatives contained under the 
Environmental Stewardship Program include:

Rideshare
The County of Los Angeles Air Qual-
ity-Rideshare Program, mandated by 
County Ordinance 90-0033U, com-
plies with the South Coast Air Qual-
ity Management District (SCAQMD) 
Rule 2202 Employee Commute Pro-
gram and the federal Clean Air Act. 
Our mission is to promote ridesharing 
and telework as a workplace strategy 
that reduces traffic congestion, air pol-
lution, and commuter costs. The Chief 
Executive Office (CEO) sets program 
policy and coordinates implementa-
tion of uniform procedures, through 
a Countywide Coordinator Network. 
The County Labor-Management 
Advisory Committee has oversight 
responsibility for Civic Center Ride-
share strategies and achievement of 
regional air quality/rideshare goals.

Environmental Fairs
Coordinated by the Energy and Envi-
ronmental Policy Team, there will be a 

series of energy and environmental fairs, which will provide 
County employees and the public with opportunities to 
learn about energy efficient and sustainable products and 
practices for home and work.

County Motor Pool Vehicle, Toyota Prius Hybrid

The following information on alternative commuter choices can be found 
at the County’s CEO website at http://ceo.lacounty.gov/wpp/rideshare.htm. For 
additional rideshare information or assistance contact the Chief Executive 
Office, Workplace Programs at (213) 974-1182.

Public Transportation: Employees are encouraged to take public transit at least 
one day a week. Call 1-800-COMMUTE or http://www.socalcommute.org

Metrolink Services: For information on commuter rail service lines call 1-800 
371-LINK or http://www.metrolinktrains.com

Carpooling: Employees are encouraged to rideshare to work at least 
one day a week. For ridematch service, call 1-800-COMMUTE or 
http://www.ridematch.info

Vanpooling: Employees are encouraged to form "independent" vanpools with 
co-workers or near-by employees. Contact VPSI at 1-800 826-7433 or website 
http://www.vanpoolusa.com

Rideguides and Rideshare Matching: For "personalized" information on potential 
rideshare partners, public transit services in your area, park-and-ride lots and 
vanpools, call 1-800-COMMUTE or http://www.ridematch.info
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Regional outreach
The Energy and Environmental Policy team conducts work-
shops on doing “green” business with the County. The first 
workshop was held in March 2007 in El Segundo with the 
Office of Small Business.

Local Government Collaboration
The County, through ISD, has joined the Local Government 
Commission Sustainable Energy Coalition (LGSEC). The 
LGSEC is a membership of local governments who have 
committed to tracking and participating in energy activi-
ties jointly in order to conserve expenses and speak with a 
stronger, unified voice.

VII. GoALS, PoLICIES AND 
IMPLEMENTATIoN ACTIoNS

The goals and policies which apply to air resources and 
global warming are:

Goal AR-1

A County that exceeds State air quality standards and reduces 
global warming greenhouse gas emissions.

Policy AR 1.1:•	  Support efforts to reduce the effects of Global 
Warming through the participation in AB 32 (2006) pro-
grams that reduce greenhouse gas emissions in the 
County.

Policy AR 1.2:•	  Work with scientists and other experts to 
understand the County’s ecological footprint and to under-
stand global warming’s effect on the County.

Policy AR 1.3:•	  Require the use of zero, low emission, biodiesel 
and hybrid vehicles in the County motor pool.

Policy AR 1.4:•	  Continue inter-agency and inter-jurisdictional 
participation in global warming reduction activities.

Implementation Action AR 1.1
Join the United States Mayors Climate Protection Agreement, 
a pact amongst local governments that seeks to act against 
global warming by reducing greenhouse gas emissions to 
below 1990 levels.

Implementation Action AR 1.2
Begin creating the County’s Greenhouse Gas Reduction Plan.

Haze Over Downtown Los Angeles
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Goal AR-2

Efficient and progressive smart growth land use policies that 
address the diverse needs of all County residents.

Policy AR 2.1:•	  Encourage urban infill development on vacant, 
underutilized sites, and brownfield areas.

Policy AR 2.2:•	  Promote and develop transit oriented districts 
along major transit corridors.

Policy AR 2.3:•	  Encourage mixed use development to facilitate 
the proximity and linkage between housing and employ-
ment throughout the County. 

Policy AR 2.4:•	  Promote land use practices that encourage 
housing to be developed in proximity to employment 
opportunities. 

Policy AR 2.5:•	  Encourage compact development and 
increased residential density in appropriately designated 
areas.

Policy AR 2.6:•	  Support creative housing development that 
provides mixed-income, affordable, and rental housing 
in various housing types and densities.

Policy AR 2.7:•	  Ensure that all community plans, zoning, and 
subsequent development meet all Federal and State fair 
housing laws and regulations.

Policy AR 2.8:•	  Ensure universal accessibility in all planning 
endeavors to comply with the Americans with Disabilities 
Act.

Policy AR 2.9:•	  Protect rural communities by utilizing natural 
landforms to create buffers from urban and suburban 
development. 

Implementation Action AR 2.1
Apply for a SCAG 2% Compass Technical Assistance Grant for 
a demonstration project that targets Smart Growth initiatives 
in the County, such as an existing Transit Oriented District 
(TOD). 

Implementation Action AR 2.2
Create individual and unique mixed use zoning overlays for all 
areas indicated as potential Mixed Use overlays on the Land 
Use Policy maps.

Implementation Action AR 2.3
Create an infill development ordinance that focuses develop-
ment on vacant and underutilized parcels. This ordinance should 
expedite permitting and provide incentives for development 
in these urban areas.

Implementation Action AR 2.4
Amend existing TOD District boundaries, and study possibilities 
for new TOD districts throughout the unincorporated County 
along light rail lines and major bus routes.
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Goal AR-3

Sustainable communities that conserve resources, protect the 
environment, and improve public health.

Policy AR 3.1:•	  Promote or require “green building” principles, 
LEED certification, and Low Impact Development (LID) in 
all development activities.

Policy AR 3.2:•	  Encourage land use practices that minimize 
sprawl.

Policy AR 3.3:•	  Promote land use practices that enhance public 
health.

Policy AR 3.4:•	  Promote efficient community water and energy 
practices.

Policy AR 3.5:•	  Preserve and expand green spaces throughout 
the County to encourage healthy lifestyles.

Policy AR 3.6:•	  Require development to optimize the solar 
orientation of buildings to maximize passive and active 
solar design techniques.

Policy AR 3.7:•	  Support land use policy that promotes envi-
ronmental justice.

Policy AR 3.8:•	  Promote sustainable subdivisions that meet 
Leadership in Energy and Environmental Design – Neigh-
borhood Development standards.

Policy AR 3.9:•	  Promote compact, walkable, well-designed 
development.

Implementation Action AR 3.1
Develop a Transfer of Development Rights (TDR) Program where 
identified rural and open space areas under development pres-
sure can sell their development credits to established receiving 
areas. Develop an accompanying map of target open space 
areas for the TDR program. 

Implementation Action AR 3.2
Identify greenbelts and natural buffers around rural County 
communities. 

Implementation Action AR 3.3
Develop a Competitive Grant Program that will provide partial 
funding for the retrofitting of homes and/or businesses for land-
scape water efficiency projects to replace traditional lawns.

Implementation Action AR 3.4
Develop a Competitive Grant Program to fund green building 
projects to upgrade existing buildings to meet LEED certified 
or comparable standards. 
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Goal AR-4

An accessible transportation system that ensures the mobility 
of people and goods throughout the County. 

Policy AR 4.1:•	  Expand the availability of transportation 
options throughout the County.

Policy AR 4.2:•	  Encourage a range of transportation services 
at both the regional and local levels, especially for transit 
dependent populations.

Policy AR 4.3:•	  Sustain an affordable countywide transporta-
tion system for all users.

Policy AR 4.4:•	  Support the linking of regional and commu-
nity-level transportation systems.

Policy AR 4.5:•	  Create and upgrade pedestrian environments 
to increase walkability.

Policy AR 4.6:•	  Maintain, upgrade, and create new transit 
facilities.

Policy AR 4.7:•	  Ensure the efficient, safe, and environmentally-
friendly movement of goods throughout the County.

Policy AR 4.8:•	  Maximize aviation system efficiencies for the 
movement of people and goods.

Goal AR-5

An efficient transportation system that effectively utilizes and 
expands multimodal transportation options.

Policy AR 5.1:•	  Encourage street standards that embrace the 
complete streets concept, which designs roadways for 
all users equally including pedestrians, bicyclists, motor-
ists, people with disabilities, seniors, and users of public 
transit.

Policy AR 5.2:•	  Expand transportation options throughout 
the County that reduce automobile dependence.

Policy AR 5.3:•	  Reduce Vehicle Miles Traveled (VMT) and vehi-
cle trips through the use of alternative modes of transpor-
tation and various mobility management practices, such as 
the reduction of parking requirements, employer/institu-
tion based transit passes, regional carpooling programs, 
and telecommuting.

Policy AR 5.4:•	  Support smart-growth street design, such as 
traditional street grid patterns and alleyways.

Policy AR 5.5:•	  Expand bicycle infrastructure and ameni-
ties throughout the County for both transportation and 
recreation.

Policy AR 5.6:•	  Ensure bike lanes, bike paths, and pedestrian 
connectivity in all future street improvements.

Policy AR 5.7:•	  Require a maximum level of connectivity in 
transportation systems and community-level designs.

Implementation Action AR 2.1
Establish a task force to study and evaluate the design guide-
lines and standards for sidewalks, bike lanes and roads in the 
County.
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Goal AR-6

An environmentally sensitive transportation system through 
the use of innovative programs and technologies.

Policy AR 6.1:•	  Encourage the use of emerging technologies 
in the development of transportation facilities and infra-
structure, such as liquid and compressed natural gas and 
hydrogen gas stations, Intelligent Transportation Systems 
(ITS), and electric care plug-in ports.

Policy AR 6.2:•	  Minimize roadway runoff through the use of 
permeable surface materials such as porous asphalt and 
concrete materials wherever possible.

Policy AR 6.3:•	  Require “green streets” that enhance bio-
retention and minimize pollutants conveyed by runoff.

Policy AR 6.4:•	  Require the use of zero, low emission, biodiesel 
and hybrid vehicles in the County motor pool. 

Implementation Action AR 6.1
Develop a standard for green streets in the construction of new 
roadways and the maintenance of old roadways. Consider a 
process that allows for a Pilot Project to be completed.

Implementation Action AR 6.2
Using the countywide employee computer-purchasing program 
as a model, create a similar program that would allow County 
employees the opportunity to lease a Zero or Low Emission 
Vehicle at a reasonable price. 

Goal AR-7

A wide range of County open space areas.

Policy AR 7.1:•	  Promote the preservation of open space areas 
throughout the County. 

Policy AR 7.2:•	  Support the acquisition of new open space 
areas throughout the County.

Implementation Action AR 7.1
Coordinate with Local, State, and Federal park agencies and 
conservancies to acquire open space for recreation and biotic 
preservation throughout the County.
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Goal AR-8 

A balanced and interconnected network of passive and active 
local parks, community parks, regional recreation areas, multi-
purpose trail systems, beaches, and harbors.

Policy AR 8.1:•	  Develop and expand regional and local park-
land and trail systems in the County.

Policy AR 8.2:•	  Require new development to dedicate and 
improve parkland, as allowed by the Quimby Act. School 
grounds cannot be calculated as new park acreage.

Policy AR 8.3:•	  Direct resources to communities that are 
underserved by local parks. 

Policy AR 8.4:•	  Expand multi-purpose trail networks for all 
users.

Policy AR 8.5:•	  Improve current parks and trail systems with 
needed amenities.

Policy AR 8.6:•	  Design parks and trails for optimal safety, secu-
rity and sustainability. 

Implementation Action AR 8.1
Update Hillside Management CUP to modify open space 
requirements.

Implementation Action AR 8.2
Develop a Parks Master Plan for Los Angeles County. This plan 
will integrate countywide park planning goals into a single, 
coherent parks and recreation plan, sharing inter-jurisdictional 
responsibility for the provision of new parkland, continued 
maintenance, and joint-use agreements.

Goal AR-9

Significant ecological systems, biotic communities, and imper-
iled species preserved in perpetuity. 

Policy AR 9.1:•	  Require applicants to consult with County staff 
early in the development process for assistance in proj-
ect designs that maximize natural features and preserve 
biological resources.

Policy AR 9.2:•	  Maintain and monitor the program and net-
work of Significant Ecological Areas (SEAs), and other pro-
grams to conserve habitat, wetlands, and wildlife corridors 
in the County.

Policy AR 9.3:•	  Participate in inter-jurisdictional collaborative 
strategies that protect biological resources.

Policy AR 9.4:•	  Maximize the ecological function of the 
County’s diverse natural habitats, such as Coastal sage 
scrub, perennial grasslands, Joshua trees, California walnut, 
Western Sycamore, and native Oak woodlands.

Policy AR 9.5:•	  Support the restoration and preservation of 
degraded streams, rivers, wetlands and other areas with 
significant biological resources.

Policy AR 9.6:•	  Maintain and monitor the Significant Ecological 
Areas (SEAs) and other programs to conserve special-status 
species, their associated habitat and wildlife movement 
corridors.

Policy AR 9.7:•	  Require that development within an SEA be 
designed to: 

Preserve sensitive ecological resources;•	
Maintain sufficient natural vegetative cover and open •	
spaces to buffer sensitive resource areas;
Maintain water bodies and watercourses in a sub-•	
stantially natural state;
Preserve wildlife movement corridors;•	
Site roads and utilities to avoid sensitive habitat areas •	
or migratory paths;
Control light  pollution;•	
Reduce erosion;•	
Limit noise producing uses; and,•	
Provide open or permeable fencing.•	
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Policy AR 9.8:•	  Require that development mitigate ‘in-kind’ 
any significant effects on biologically sensitive areas and 
wetlands.

Policy AR 9.9:•	  Maintain watercourses and wetlands in a natu-
ral state, unaltered by grading, fill, or diversion activities. 

Policy AR 9.10:•	  Support innovative agricultural practices that 
conserve resources and promote sustainability, such as 
drip irrigation, hydroponics and organic farming.

Policy AR 9.11:•	  Cultivate and expand farmer’s markets 
throughout the County.

Policy AR 9.12:•	  Encourage a countywide community garden 
and urban farming program.

Implementation Action AR 9.1
Initiate a County tree planting program with a goal of planting 
one tree for every resident in the unincorporated areas of Los 
Angeles County. Drought resistant and native trees should be 
strategically planted in designated locations as part of neigh-
borhood beautification programs, along commercial corridors, 
and in school yards.

Implementation Action AR 9.2
Create a formal Mitigation Land Banking Program with appropri-
ate criteria for a project’s eligibility that will allow the purchase 
of land within Significant Ecological Areas (SEA) as a mitigation 
measure for development in areas outside of SEAs.  These 
purchases should be strategically targeted in SEAs that are 
threatened by development activity along the urban fringe and 
within existing urban areas. Optimal mitigation would be “in-
kind” with regard to species or habitat. The optimal realization 
radius for “in-kind” mitigation is two (2) miles, when feasible.

Implementation Action AR 9.3
Work with the Community Development Commission to expand 
the County’s community garden program and to identify 
County-owned parcels and other potential sites for commu-
nity gardens.

Implementation Action AR 9.4
Develop and organic farming/hydroponic incentive program.

Goal AR-10

An optimal mix of renewable and non-renewable energy 
sources.

Policy AR 10.1:•	  Expand the production and use of alternative 
energy resources.

Policy AR 10.2:•	  Encourage the effective management of 
non-renewable resources, including storage facilities to 
meet peak demands.

Policy AR 10.3:•	  Require all new development to employ pas-
sive solar techniques and active solar technologies.

Implementation Action AR 10.1
Develop a corporate sponsorship program to increase public 
awareness and consumer education for development related 
issues such as on-site alternative energy generation, water and 
energy conservation measures, xeriscaping, tree planting and 
public health. 

Implementation Action AR 10.2
Streamline permitting process to accommodate renewable 
energy source usage for on-site and commercial production.

Implementation Action AR 10.1
Amend the landscaping ordinance to require 30% tree canopy 
coverage at maturity on all new development.
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Goal AR-11

A County that maximizes energy conservation.

Goal AR-12

A protected supply of County water resources.

Policy AR 12.1:•	  Support preservation, restoration and strate-
gic acquisition of open space to preserve natural streams, 
drainage channels, wetlands, and rivers, which are neces-
sary for the healthy function of watersheds.

Policy AR 12.2:•	  Protect natural groundwater recharge areas 
and artificial spreading grounds.

Policy AR 12.3:•	  Effectively manage watersheds to balance 
growth and development with resource conservation and 
flood hazard mitigation.

Policy AR 12.4:•	  Support the preparation and implementation 
of watershed and river master plans.

Policy AR 12.5:•	  Promote the development and use of new 
and improved water and flood management technologies 
and infrastructure such as the utilization of Low Impact 
Development (LID) techniques.

Policy AR 12.6:•	  Maximize the conservation of water through-
out the County.

Policy AR 12.7:•	  Expand the existing supply of water though 
the development of new supplies such as desalination.

Implementation Action AR 12.1
Review and create a water conservation ordinance with appro-
priate enforcement procedures. Since Los Angeles County 
imports most of its water supply, this finite supply should be 
carefully distributed, used, and recycled in order to maximize 
efficiency and increase reliability.
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Goal AR-13

A clean supply of water to satisfy current and projected 
demand.

Policy AR 13.1:•	  Require all development to provide a guar-
anteed supply of water.

Policy AR 13.2:•	  Eliminate point and non-point source water 
pollution.

Policy AR 13.3:•	  Encourage and support the increased produc-
tion, distribution and use of recycled water to provide for 
groundwater recharge, seawater intrusion barrier injection, 
irrigation, industrial processes, and other non-potable 
beneficial uses.

Goal AR-14

Minimal waste and pollution in the County.

Policy AR 14.1:•	  Maintain an efficient, safe and responsive 
waste management system that facilitates waste reduction 
while protecting the health and safety of the public.

Policy AR 14.2:•	  Reduce dependence on landfills by encourag-
ing solid waste management facilities that utilize conver-
sion technologies and waste to energy facilities.

Policy AR 14.3:•	  Reduce the County’s waste stream to neg-
ligible levels.

Policy AR 14.4:•	  Encourage the use and procurement of 
recyclable and biodegradable materials throughout the 
County.

Policy AR 14.5:•	  Encourage recycling of construction and 
demolition debris generated by public and private proj-
ects.  

Policy AR 14.6:•	  Ensure adequate and regular waste and recy-
cling collection services.

Policy AR 14.7:•	  Increase the use of renewable energy sources 
in utility and telecommunications networks.

Implementation Action AR 14.1
Participate in a collaborative inter-agency effort to create a Zero 
Waste Program that will guide County Departments toward a 
zero waste, 100 percent recyclable environment.

Implementation Action AR 14.2
Create household, commercial and industrial waste reduction 
programs that identify incentives and best practices for waste 
reducing and recycling activities.

Implementation Action AR 14.3
Streamline the permitting process for utility and telecommu-
nications that utilize renewable energy sources.
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Economic Development Policies

Policy AR 15.1:•	  Assist in the expansion, retention and recruit-
ment of high-wage, environmentally friendly and carbon 
neutral, and targeted industries providing career track 
ladders with a variety of quality jobs.

Policy AR 15.2:•	  Encourage and foster the development of 
the green economic sector, such as the renewable energy 
industry.

Policy AR 15.3:•	  Encourage and incentivize infill development 
of vacant and underutilized sites as well as brownfield, 
greyfield and other environmentally-challenged sites 
throughout the County.

Policy AR 15.4:•	  Incentivize development along existing public 
transportation corridors and toward the urban core. 

Implementation Action AR 15.1
Explore implementing a program that will provide for commu-
nity benefits and jobs/housing balance when land is converted 
to residential from industrial.

•
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I. INTRoDUCTIoN
The Conservation and Open Space Element guides the long-
range preservation and conservation of the County’s natural 
resources and open space land, and sets policy direction 
for the open space, natural and energy-related resources of 
unincorporated Los Angeles County. This Element covers 
the following issues:

Open space resources;•	
Parks and recreation amenities; •	
Biological resources;•	
Agricultural resources; •	
Mineral resources, renewable energy, and energy •	
conservation; 
Scenic resources;•	
Historical and cultural resources; and,•	
Water resources.•	

The open space and natural resources of the County are a 
vital part of maintaining a high quality of life for County 
residents and businesses. The County is fortunate to have 
an abundance of natural resources and amenities despite 
continued population and economic growth. The Conser-
vation and Open Space Element’s policies are based on the 
need to conserve natural resources while also meeting the 
public’s desire for open space experiences and long-term 
use of resources. Los Angeles County is heavily urbanized, 
and most of the undeveloped land that remains is within the 
unincorporated areas of the County. As such, the County 
is regarded as the steward to the County’s remaining open 
space areas and seeks to appropriately preserve and protect 
this land from inappropriate development patterns.

The Conservation and Open Space Element provides stra-
tegic direction for implementing a common conservation 
vision for Los Angeles County. Through a stakeholder pro-
cess that encompasses public input, educational awareness, 
and collaborative multi-agency, public-private partnership 
efforts, the Element establishes policies for: 

Developing the open space and parkland footprint, •	
setting goals for preserving and managing open space, 
and identifying opportunities for inventory expansion 
through acquisition, conservation/recreation ease-
ments, development rights transfer, land trusts, and/
or joint use arrangements; 

Addressing pressing issues involving water (flood con-•	
trol, water pollution, and groundwater recharge), air 
pollution, and land use (erosion, forest conservation, 
and agricultural preservation) through coordinated 
programs and multi-benefit projects with local agen-
cies, conservancies, and private entities; 

Protecting natural resources including open space, •	
scenic vistas, archeological/historic sites, waterways, 
riparian habitats, and wildlife migration corridors; 

Promoting public health and welfare by increasing •	
accessibility to and connectivity between outdoor rec-
reation systems comprised of parks and open space 
linked through trails, river corridors, and greenways 
that provide both active and passive recreation oppor-
tunities; and, 

Leveraging limited funds through shared financing of •	
multi-benefit projects to accomplish multiple resource 
conservation and preservation goals.

conservAtIon And open spAce element
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California requires General Plans to 
cover a multitude of topics related to 
Conservation and Open Space. Table 
6.1 is an index of those topics and the 
related section under which they are 
covered.

II. oPEN SPACE, PARKS, 
AND RECREATIoN
open Space
Open space refers to both public and 
private lands and waters that are pre-
served in perpetuity or for long-term 
open space and recreational uses. 
Existing open spaces in the County 
include national forests, state, county, 
and city parks, and nature preserves. 
Open spaces also include recreational 
uses such as golf courses and beaches, 
and other private open space lands, 
including green urban rooftops.

Several agencies share the goal of 
managing open space and natural 
areas in the County. The U.S. Forest 
Service and the U.S. Bureau of Land 
Management (BLM) manage one mil-
lion acres of primarily forestland. The 
California State Parks Department 
manages over 100,000 acres of mostly 
wildlife and wildflower preserves, and 
the Los Angeles County Department 
of Beaches and Harbors operates 
1,500 acres of public beaches along 
the County coastline. Finally, the Los 
Angeles County Department of Parks 
and Recreation (DPR) has the primary 
responsibility of providing local and 
regional recreational areas to County 
residents. The Department of Parks 
and Recreation is discussed in more 
detail in the Parks and Recreation sec-
tion below.

Table 6.1: Required Topics Covered by the Conservation and open Space Element

Required Topics Covered in Conservation 
& open Space Element Covered in other Elements

open Space Resources  -

Agriculture and Soil Resources  -

Air Quality Air Resources Element

Biotic Resources (SEAs)  -

Cultural and Historic Resources  -

Landslide and Debris Flow Safety Element

Fire Risk Areas Safety Element

Energy Resources  -

Flood Plains Safety Element

Forest Resources and Timber  -

Harbors & Marinas Mobility Element

Scenic Hillside Areas  -

Flood Inundation Zones Safety Element

Minerals and Aggregate 
Resources  -

Plants and Animals – Wildlife 
Habitat  -

Reclamation of Land  -

Reclamation of Water Public Services & Facilities

Recreation Areas (Parks and 
Trails)  -

Scenic Highways  -

Soil Instability, Landslides and 
Erosion Safety Element

Water Resources  -

Groundwater Basins and 
Recharge  -

Rivers & other Waters  -

Water Resources Supply Public Services & Facilities

Water Quality  -

Watershed Conservation  -

Wetlands  -

Fisheries n/a -
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Table 6.2 shows a summary of the County’s open space in 
acres by category. Following are the designated open space 
and natural areas for Los Angeles County:

Water Bodies:•	  Lakes, rivers, ocean shoreline, aqueducts, 
and lagoons;
National Forests;•	
Federal Land:•	  BLM, portions of the Santa Monica Moun-
tains, National Recreation Areas, National Park Service 
land, and U.S. Army Corps of Engineers Whittier 
Narrows and Santa Fe Dam Recreation Areas;
State Land:•	  State parks and conservancy lands;
County Land:•	  County Parks, County Recreation areas, 
Wildflower Preserves, Wildlife Sanctuaries, Natural 
Areas, and Multi-Use Trails;
other Park and Conservancy Land:•	  Private recreation areas, 
private deed restricted open space, ownership by cities, 
and beaches;
Golf Courses:•	  Public and private; and,
other open Space:•	  Flood management facility/district, 
aqueduct open space, and transitional open space.

open Space Policy Map
The Open Space Policy Map aids decision-makers in iden-
tifying and maintaining these lands and water bodies in an 
open state for public recreation, scenic enjoyment, resource 
production, and for the protection and study of natural 
ecosystems. As with any policy map, the Open Space Policy 

Map should be used in conjunction with other 
policy maps or special designations, which 
identify such features as floodplains, hillside 
management areas, earthquake fault zones 
and potential landslide and liquefaction areas. 
Figure 6.1 shows all of the open space areas of 
unincorporated Los Angeles County.

open Space Easements and Dedications
The California Open Space Easement Act of 
1969 sets forth general conditions governing 
the creation of recognized open space ease-
ments. Agreements or contracts establishing 
such easements specify the standards and 
conditions for uses and activities permitted 

within the area covered.

For the purposes of the General Plan, open 
space dedications are defined as privately owned 

lands that have been set aside for permanent open 
space as part of a larger land development proposal. 
Commitment of such lands to open space use in 
perpetuity is typically assured through deed restric-
tions or dedication of construction rights, secured 
at the time of development permit approval. Within 

Table 6.2: Summary of Unincorporated L.A. County open Space
open Space Categories Acres

Inland Water Bodies  6,937.85

National Forests 664,815.69

Federal Land 11,675.95

Bureau of Land Management Land 12,837.56

State Lands 49,764.35

County Parkland and Recreation Areas 8,835.46

Other Park & Local Conservancy Land 55,106.74

Golf Courses 1,319.68

Other Open Space 10,036.58

Total Open Space Acreage 821,329.58
Source: Los Angeles County Department of 

Regional Planning GIS Section
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dedicated open space areas, standards 
and conditions for use are specifically 
set forth as conditions of the zoning 
permit or subdivision tract map. Area 
and community plans may further 
refine open space easement policy as 
necessary.

Joint Use Agreements
Joint Use Agreements are created 
between the County and other enti-
ties, usually a school district, for pro-
gramming County recreational uses 
where such uses do not conflict with 
school recreational programming 
in exchange for County funding for 
recreational improvements. Lands 
under the jurisdiction of other County 
Departments can also be developed 
where such arrangements do not con-
flict with the property or regulatory restrictions of those 
Departments.

Multi-Benefit Parks and open Space
Multi-benefit parks and open spaces are created through 
collaborative efforts among entities such as city, county, 
state, and federal agencies, private organizations, schools, 
private landowners, and industries. For example, parks 
and open spaces, when designed as a site for the natural 

treatment of water, flood control, and effective groundwater 
recharge, can achieve the combined goals of increasing the 
amount of parkland and conserving water resources. Ripar-
ian area protection and wetland conservation areas can be 
designed not only to increase recreational opportunities, 
but also to enhance water quality and quantity. 

The connectivity of parks and open space for wildlife cor-
ridors and pedestrian access also can provide multiple 
benefits. When parks are well connected to communities by 
pedestrian pathways and public transportation, there can be 
a reduction of traffic which also produces an improvement 
in air quality and ultimately public health. 

Parks and Recreation Resources
The County’s vast park and recreational resources include 
local and regional parks, natural habitat areas, sports facili-
ties, playgrounds, gardens, golf courses, trails, and beaches. 
Recreational resources in the County are divided into three 
general categories. However, the traditional template of local 
and regional parks has been expanded to capture diverse 
opportunities for acquisition and development of parkland. 
The types of parks, recreational areas, and facilities in the 
County are as follows: 

open Space Nodes
Open Space Nodes are small pieces of open space that 
serve as public destination, connection, and community 
defining spaces. Nodes provide physical and visual breaks 

Open Space, Antelope Valley

Michilinda Neighborhood Park, East Pasadena
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to the urban landscape and/or connect various spaces such 
as waterways, streets, trails, and greenways. Open space 
nodes are used as gathering and rest areas, and serve as 
opportunities for social, cultural, and community exchange. 
Examples of open space nodes include: equestrian and hik-
ing trail heads, bike rest stops and/or stations with lockers 
and repairs, neighborhood focal points, and passive ameni-
ties such as plazas, rest areas, playgrounds, landmarks, and 
public art installations.

Pocket Parks
Pocket parks are small pieces of parkland that serve a resi-
dential or business area within a one-quarter mile radius. 
Pocket parks are often developed on urban infill sites in 
park-poor communities. In general, pocket parks serve a 
passive need and do not have on-site parking.

Neighborhood Parks
Neighborhood parks provide space and recreation activi-
ties for the immediate neighborhoods in which they are 
located. The common objective of all neighborhood parks 
is to bring people together to recreate and socialize close to 
home. A neighborhood park is centrally located within the 
neighborhood and is accessible via sidewalks or trails. The 
service area of a neighborhood park is typically one-quarter 
to one-half mile uninterrupted by major roads and other 
physical barriers. A reasonable walking distance is critical 
to a person’s likelihood of utilizing a neighborhood park.

Community Parks
Community Parks protect natural resources, preserve 
open spaces, and provide recreational facilities that are 
not available in neighborhood parks. Community parks 
accommodate large group activities and special events, are 
accessible by arterial and collector streets, and provide off-
street parking. Facilities usually provided in community 
parks are recreation centers, gymnasiums, cultural activity 
facilities, and restroom facilities. Community parks also 
provide both active and passive recreational opportuni-
ties. Active use recreation facilities may include large play 
structures, sport courts, athletic fields, and swimming 
pools. Passive use facilities may include trails, individual 
and group picnic areas, open recreation areas, and unique 
landscape features.

Regional Parks
Regional parks are generally defined as large multi-use areas 
that can include woodland, wetland, and water bodies with 
some formalized, active recreation facilities that benefit the 
surrounding regional area. Regional parks contain special-
ized recreational facilities that are not otherwise generally 
available within local or community parks. 

Trails
County trails offer a wide range of opportunities for multiple 
recreational/educational uses including nature based hiking 
and wildlife viewing, jogging, bicycling, and equestrian use. 
Trails provide linkages to existing parks, pedestrian paths, 
parkways, and river shoreline connections. 

Greenways
Greenways provide a linear area of open space along natural 
corridors, and often follow features such as rivers, but may 
also follow man-made waterways, drainage channels, and 
utility easements. Greenways can accommodate various 

Community Park - Lennox
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modes of uninterrupted pedestrian travel on pathways 
including walking, jogging, and bicycling, and can include 
recreation areas and natural landscape features.

Special Use Facilities
Special use facilities are generally single purpose facilities 
that serve a greater regional recreational or cultural need 
in the County. One notable example of a County special 
use facility is the Hollywood Bowl. Special use facilities 
require adequate public access and adequate buffers to 
protect adjacent residential users and to insulate the park 
from commercial or industrial development. Special use 
facilities can provide both passive (e.g. wilderness parks, 
nature preserves, botanical gardens, and nature centers) 
and active (e.g. performing arts, water parks or aquatic 
facilities, skate parks, and golf driving ranges and courses) 
needs within the region. There is no size criteria or service 
area associated with Special Use Facilities.

Historic and Cultural Facilities
Historic and cultural facilities have been 
established to protect and promote the his-
toric and cultural heritage of the County. 
Historical and cultural facilities include 
museums, archeological areas, and landscapes 
of historic and cultural significance. Some of 
these facilities are listed or may be eligible to 
be included on the National Register of Historic 
Places. 

Natural Areas and Habitat Preservation Areas
Natural areas and habitat preservation areas contain 
land that is predominantly untouched, in a natural con-
dition, and that have a high conservation value. Each 
natural area has a unique identity resulting from the 
interaction of wildlife, landforms, geology, land 
use, and human impact. The primary purpose 
of natural and habitat preservation areas 
is to protect and conserve outstanding, 
unique, or representative ecosystems, 
native plant species, animal species, or 
natural phenomena. Natural areas and 
habitat preservation areas generally have 
few visitor facilities, such as picnic areas, 
lookouts, and walking trails.

Multi-Benefit Facilities
Multi-benefit facilities are characterized as having more 
than one function and contributing to multiple program 
goals. A watershed, for example, may protect critical wildlife 
habitats, preserve open space, and provide trails for recre-
ation while contributing to water conservation objectives. 
Utility corridors and flood control basins may also serve 
as areas for active or passive recreation.

Arboreta and Botanic Gardens
Arboreta and botanic gardens are facilities where a wide 
variety of plants, trees, and shrubs are cultivated for edu-
cational, scientific, and ornamental purposes. These facili-
ties may offer a variety of classes, programs, expositions, 
seminars, lectures, and other educational resources for 
people of all ages. 
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Los Angeles County Department 
of Parks and Recreation
The County Board of Supervisors (BOS) funds County park 
development, and the Department of Parks and Recreation 
oversees local and community parks in both incorporated 
and unincorporated County areas. In addition, the County 
operates several large, regional parks and recreation areas 
such as Castaic Lake Recreation Area, Frank G. Bonelli 
Regional Park, the Whittier Narrows Recreation Area, 
Santa Fe Dam Recreation Area, the Kenneth Hahn Rec-
reation Area, and four (4) arboreta 
and botanic gardens as well as many 
natural areas and wildlife sanctuaries. 
The Department of Parks and Recre-
ation also has jurisdiction over 19 golf 
courses on 17 sites located throughout 
the County, and maintains over 300 
miles of multipurpose riding and hik-
ing trails.

The County standard for the provision 
of parkland is four (4) acres of local 
parkland per 1,000 residents of the 
County’s unincorporated population, 
and six (6) acres of regional parkland 
per 1,000 residents of the County’s 
total population. 

Los Angeles County Park Plans
In April 2004, the Department of Parks and Recreation 
produced the Strategic Asset Management Plan for 2020 
(SAMP). The Department recognized the growing need 
for park and recreation resources to serve the growing 
population of the County. The SAMP inventoried County 
park and recreation needs by supervisorial district, made 
recommendations for meeting park and recreational needs, 
and provided a policy guide for park development through-
out the County. Based on County standards for parkland 
and projected population growth, the SAMP report found 
that by 2020 the County will be approximately 4,600 acres 
short of the desired four (4) acres of local parkland per 1,000 
County residents. In contrast, the County as a whole is 
projected to have an 11,684-acre surplus of regional park-
land based on the six (6) acres per 1,000 County residents 
standard. This is in large part due to the magnitude of 
natural areas in District 5 (northern Los Angeles County). 
However, at a district by district level, the other four super-
visorial districts will be deficient in regional parkland by 
the year 2020.

The SAMP provides a detailed analysis of parkland and open 
space issues on a district level, and recommends policy direc-
tion for where the County should implement resources to 
prevent future deficiencies in parks and open space. Further 
information on the Department of Parks and Recreation 
can be found on their website at http://lacountyparks.org/.

Kenneth Hahn State Recreation Area, Baldwin Hills

Descanso Gardens
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Park Planning and Development
During the last 25 years, a number of cities in the County 
incorporated, and existing cities annexed additional unin-
corporated areas. These jurisdictional changes resulted in 
the County transferring ownership of more than 50 local 
parks and park sites to incorporated cities. 

Local parks are often established through Specific Plans or 
large residential developments by utilizing the Quimby Act. 
The Quimby Act assists local governments in creating local 
parkland by requiring that a residential developer either: a) 
dedicate 3 acres of a new project site per 1,000 residents to 
parkland, b) pay fees that will be used to acquire, develop, 
or rehabilitate parkland in that general vicinity, or c) a 
combination of dedication and/or fees. In many instances, 
local parkland is dedicated to the County by the developer, 
but often the Department of Parks and Recreation foregoes 
land for an “in lieu” fee. The Quimby Act provides funds 
only for the acquisition of land for parks, development of 
new parks, or rehabilitation of existing parks. The Quimby 
Act, however, does not provide funds for the operations 
and maintenance of parks. Part 4 of Title 21 of the County 
Code details the process for local parkland dedication and/
or in lieu fees for County park development.

Park Planning Issues
Within the unincorporated areas of the County there are 
over 800,000 acres of regional recreation areas and about 
650 acres of local parkland. However, the vast majority of 

regional recreation areas are outside of core urban areas 
where there is insufficient local parkland. Public access 
to parks and recreational areas is also an issue, as visiting 
scenic and remote areas such as the Angeles National For-
est and Santa Monica Mountains poses particular trans-
portation challenges, especially for residents with special 
needs. 

The acquisition of recreational sites in urban areas is lim-
ited due to land availability, the high cost of land, and site 
contamination of urban undeveloped parcels. For these 
reasons, the County encourages unconventional methods 
and innovative ideas for meeting future recreational needs. 
Such non-traditional forms of parkland include landscaped 
medians for jogging and walking, and athletic fields that 
double as seasonal flood management areas. Similarly, 
creating pocket parks and rooftop gardens, integrating 
open space into redevelopment projects, and planning for 
more biking, hiking, and equestrian trails throughout the 
County will incrementally increase accessibility to public 
recreation areas.

Trail Systems
Trails in Los Angeles County provide multiple uses, such as 
recreation, education, and emergency vehicle access. Trails 
are designed to provide one or more functions, depending 
on the trail location and the desired public use. There are 

Park Ranger, Devil’s Punchbowl Natural Area
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hundreds of miles of dedicated equestrian, hiking, biking, 
and pedestrian trails in the unincorporated areas of the 
County, as shown in Figure 6.2. 

Future development of trails will be easier to complete in 
areas with ample open space and parkland, such as the 
Santa Monica Mountains, Puente Hills, Simi Hills, and 
portions of the Antelope Valley and Santa Clarita Val-
ley. Urban landscapes in the southern part of the County 
offer different opportunities for enhancing the network of 
trails. Development of Watershed Management Plans and 
the ongoing implementation of River Master Plans, such 
as the Los Angeles River Master Plan and the San Gabriel 
River Master Plan, will lead to the development of bike 
trails and walking paths along the rivers and tributaries 
from the mountains to the ocean. 

Santa Monica Mountains National Recreation Area
The Santa Monica Mountains National Recreation Area 
is a part of the National Park System, which encompasses 
the mountain range from the Oxnard Plain in Ventura 
County, past Topanga Park to Franklin Canyon and the 
Hollywood Bowl in the City of Los Angeles. The Recreation 
Area preserves natural habitats, historical and cultural sites, 
offers recreational opportunities, and acts to improve the 
air quality for the Los Angeles basin. Covered by chapar-
ral, oak woodlands, and coastal sage scrub, it is home to 
many species listed as rare, threatened, or endangered. The 
Recreation Area is different from the Angeles National 

Forest in that it is not solely owned or managed by one 
federal agency. Many agencies and individuals own parcels 
within the 150,000-acre Recreation Area. There are state 
and federally owned parks, privately owned land, residential 
neighborhoods, and commercial developments. 

Land use regulations and jurisdictional authority in the 
Santa Monica Mountains is complex and involves many 
public and private entities. By establishing the Recreation 
Area, the National Park Service created a variety of recre-
ational opportunities and helped protect the mountain’s 
scenic resources and wildlife habitats by linking public 
parkland into a unified management system administered 
by the Service. The remaining areas within the Santa Monica 
Mountains are a checkerboard-like pattern of private and 
public land ownership. Most of the coastline lies within 
the City of Malibu, whereas much of the remaining Santa 
Monica Mountains is located within the unincorporated 
County, divided into two planning areas: the Santa Monica 
Mountains Coastal Zone and the Santa Monica Moun-
tains North Area. Due to the overlapping jurisdictional 
boundaries, a cooperative effort by the National and State 
Park Services, the California Coastal Commission, private 
landowners, and city and County governments resulted in 
the formation of two conservation-minded county planning 
documents. They are:

Emerging Needs in Parks Use Must be Addressed

Santa Monica Mountains
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Santa Monica Mountains Coastal Zone Plan
Required by state law, this Plan serves to implement the 
provisions and policies of the California Coastal Act at the 
local level. Created by the Coastal Act, the coastal zone in 
the Santa Monica Mountains extends inland approximately 
five miles from the coast. The Coastal Zone Plan’s primary 
role is to provide more focused policy for the regulation of 
development within the Santa Monica Mountains Coastal 
Zone, an area of nearly 80 square miles between the Pacific 
Ocean and the Santa Monica Mountains North Area. (This 
plan has not yet been certified by the California Coastal 
Commission: the 1986 Malibu Land Use Plan is the cur-
rent planning document for the Santa Monica Mountains 
coastal zone.); and,

Santa Monica Mountains North Area Plan
An outgrowth of a unique cooperative planning effort 
between local cities, the National Park Service, and area 
water and school districts, the Santa Monica Mountains 
North Area Plan was adopted by the Board of Supervisors 
in 2000. The Plan provides focused policies for the regula-
tion of development within the unincorporated area of the 
Santa Monica Mountains west of the City of Los Angeles 
and north of the Coastal Zone boundary. The North Area 
Plan refines the policies of the county-wide General Plan, 
tailoring them to issues affecting that area.

The goals and policies which apply to open space, and parks 
and recreation are:

Goals, Policies and Implementation Actions

Goal C/oS-1 

A wide range of County open space areas.

Policy C/oS 1.1:•	  Promote the preservation of open space 
areas throughout the County. 

Policy C/oS 1.2:•	  Support the acquisition of new open space 
areas throughout the County.

Policy C/oS 1.3:•	  Create an established network of open 
space areas that provide regional connectivity, such as 
areas between the southwestern extent of the Tehachapi 
Mountains to the Santa Monica Mountains, and from the 
southwestern extent of the Mojave Desert to the Puente-
Chino Hills.

Implementation Action C/OS 1.1
Coordinate with Local, State, and Federal park agencies and 
conservancies to acquire open space for recreation and biotic 
preservation throughout the County. 

Saddle Peak, Santa Monica Mountains
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Goal C/oS-2

A balanced and interconnected network of passive and active 
local parks, community parks, regional recreation areas, beaches, 
and harbors.

Policy C/oS 2.1:•	  Develop and expand regional and local park-
land in the County.

Policy C/oS 2.2:•	  Require new development to dedicate and 
improve parkland, as allowed by the Quimby Act. School 
grounds cannot be calculated as new park acreage.

Policy C/oS 2.3:•	  Direct resources to communities that are 
underserved by local parks. 

Policy C/oS 2.4:•	  Improve current parks with needed 
amenities.

Policy C/oS 2.5:•	  Design parks for optimal safety, security and 
sustainability. 

Policy C/oS 2.6:•	  Require projects to include well-designed 
and accessible community space.

Policy C/oS 2.7:•	  Protect marine water quality by preserving 
sensitive coastal resources including marine and beach 
habitats and sand resources, developing pollution con-
trol measures, and requiring that all permitted uses shall 
comply with the U.S. Fish and Wildlife, the State Depart-
ment of Fish and Game, the California Coastal Commission, 
the California State Water Resources Board, the U.S. Army 
Corps of Engineers, the State Lands Commission, and 
CEQA regulations.

Implementation Action C/OS 2.1
Create park siting guidelines for new subdivisions to encourage 
parkland near schools, libraries and other public use facilities 
to create core community and neighborhood centers.

Goal C/oS-3

Effective inter-jurisdictional coordination and collaboration in 
all aspects of park and open space planning.

Policy C/oS 3.1:•	  Participate in a collaborative, inter-jurisdic-
tional system that manages and preserves County open 
spaces.

Policy C/oS 3.2:•	  Promote joint-use agreements to increase 
and enhance park and recreation opportunities. 

Implementation Action C/OS 3.1
Develop a Parks Master Plan for Los Angeles County. This plan 
will integrate countywide park planning goals into a single, 
coherent parks and recreation plan, sharing inter-jurisdictional 
responsibility for the provision of new parkland, continued 
maintenance, and joint-use agreements.

Goal C/oS-4

An interconnected network of multiuse trails designed to pro-
mote the safety of all trail user groups.

Policy C/oS 4.1:•	  Expand multi-purpose trail networks for all 
users.

Policy C/oS 4.2:•	  Promote strategically located staging areas 
and trail heads to accommodate multiuse trail users.

Policy C/oS 4.3:•	  Facilitate development and integration of 
feeder trails into backbone trails.

Policy C/oS 4.4:•	  Trails should be located within dedicated 
open space areas; where infeasible, an open space buf-
fer should separate residential lots from the edge of the 
trail.

Policy C/oS 4.5:•	  Where lots are clustered to protect natu-
ral resources and public safety, large lots suitable for 
equestrian use should be configured adjacent to the trail 
corridor.

Implementation Action C/OS 4.1
Create a GIS layer of proposed federal, state, county and adja-
cent city trailways and trailway segments to assist staff in the 
project review process and aid applicants in their project design. 
Field verification should be conducted to determine the legiti-
macy of trail locations.
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III. BIoLoGICAL RESoURCES
The Biological Resources section identifies the valuable bio-
logical resources within Los Angeles County and establishes 
the goals and policy direction to utilize and conserve these 
resources for existing and future generations. This section 
will address the following issues:

Identifying the biological resources in the County; •	
Significant Ecological Area (SEAs);•	
Species conservation;•	
Wildlife Corridors;•	
Areas of Special Biological Significance;•	
Wetlands and wetland protection; and,•	
National Forests.•	

Biotic Resource Identification
The biotic resources found in Los Angeles County are some 
of the most diverse in the United States. They represent 
unusual or relatively undisturbed examples of the original 
plant and animal species indigenous to the County and 
in many cases are not found outside Southern California. 
Maintaining these resources is invaluable as new plant or 
animal species may still be found within a few miles of major 
urban centers, and the scientific, economic, and intrinsic 
values of such biotic diversity is immeasurable.

The County first began to inventory biotic resources and 
identify important areas of biological diversity in the mid 
1970s. These biologically significant areas have historically 
been identified in the General Plan. Today, the primary 
mechanism used by the County to conserve biological 
diversity is a planning overlay called Significant Ecological 
Areas (SEAs). The SEA overlay, along with other planning 
tools, such as CEQA, allows the County to implement its 
biotic resource goals through land use regulations and 
biological resource assessments. 

Significant Ecological Areas
SEAs are ecologically important land and water systems that 
are valuable as plant and/or animal communities, often inte-
gral to the preservation of threatened or endangered species 
and the conservation of biological diversity in the County. 
Ecological Transition Areas (ETAs), a subset of significant 
ecological areas, identifies areas where the natural ecological 
systems have been degraded as a result of past or on-going 
land use activities, but are functionally integral to the SEA 
by virtue of their location. Conservation of the County’s 
biotic diversity is the main objective of the SEA designation, 
and connectivity between important natural habitats plays 
an important role in maintaining biotic communities. SEAs 
are not preserves, but instead, are areas where the County 
deems it important to facilitate a balance between new 
development and resource conservation. The SEA program 
is a resource identification tool used to conserve and man-
age the County’s valuable biological resources. 

Quail Lake, San Andreas Rift Zone SEA

Santa Catalina Island SEA
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Preservation efforts in the County began in 1976, when 62 
areas of biological significance were identified in the Los 
Angeles County Significant Ecological Areas Study, com-
monly referred to as the England and Nelson Report, and 
adopted as background information in the 1976 General 
Plan. In 1980, 61 of these biologically significant areas were 
adopted as part of the Conservation/Open Space Element 
of the General Plan. These SEAs were islands of signifi-
cant habitats within larger undeveloped areas, which were 
intended to provide sensitive plants and animals ample 
open space to ensure their continued existence. However, 
between 1980 and 2000, many of these areas were impacted 
by rapid development activity within and around the SEAs. 
Because the “island” habitats were isolated from each other 
by development within the intervening areas, the opportu-
nity for species movement and genetic dissemination was 
dramatically reduced. 

SEA 2000 Update Study
In 2000, the County completed the Los Angeles County SEA 
2000 Update Study. Conservation planning was the funda-
mental goal of this update, which was designed 
to accomplish the following:

Evaluate existing SEAs for changes •	
in biotic conditions and consider 
additional areas for SEA status;
Delineate SEA boundaries based •	
upon biotic evaluation; and,
Propose guidelines for managing •	
and conserving biological resources 
within SEAs.

The SEA 2000 Update Study was based 
on scientifically grounded concepts 
regarding the size and type of linkage 
systems necessary to sustain the biologi-
cally diverse plant and animal species 
that are found within the County. The SEA 
Map in Figure 6.3 depicts each area that has 
been designated as ecologically significant. 
These areas meet one or more of the follow-
ing criteria, which set them apart from other 
biological resources in the county: 

The habitat of core populations of endangered or A. 
threatened species.
On a regional basis, biotic communities, vegeta-B. 
tive associations, and habitats of plant or animal 
species that are either unique or are restricted in 
distribution.
Within Los Angeles County, biotic communi-C. 
ties, vegetative associations, and habitat of plant or 
animal species that are unique or are restricted in 
distribution.
Habitat that at some point in the life cycle of a species D. 
or group of species serves as concentrated breed-
ing, feeding, resting, and/or migrating grounds, and 
is limited in availability either regionally or in Los 
Angeles County.
Biotic resources that are of scientific interest because E. 
they occur at the extremes of the species’ physical/geo-
logical distributions/limitations, or represent unusual 
variation in a population or community.
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Figure 6.3: L.A. County Significant Ecological Areas (SEAs)
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Areas that would provide for F. 
the preservation of relatively 
undisturbed examples of the 
original biotic communities in 
Los Angeles County.

Further information on the proce-
dures for development review and a 
description of all of the designated 
SEAs can be found in the Techni-
cal Appendix to the General Plan 
and on the County’s Department of 
Regional Planning  (DRP) website at 
http://planning.lacounty.gov/. 

SEA Project Review 
A balance between development and 
ecological resources can be achieved 
through the additional level of envi-
ronmental and design review that 
many proposed development projects 
must undergo when located within an 
SEA. This review is conducted by the 
Significant Ecological Areas Techni-
cal Advisory Committee (SEATAC). 
SEATAC is a seven member advisory 
committee to the Regional Planning 
Commission (RPC) specializing in 
various areas of biota in Los Angeles 
County. Combined, they offer over 
100 years of field experience. During 
the permitting process, SEATAC will review the proposed 
project and make recommendations intended to reduce or 
avoid impacts, particularly in the most sensitive areas on 
the site. The process is designed to provide careful evalu-
ation of projects within SEAs that will promote a balance 
between ecological resources and new development. 

Projects in an SEA, unless exempt, will be subject to the 
SEA regulatory review process, depending on the type of 
project being proposed. Not all projects within an SEA 
overlay will be affected. For example, when a property 
owner builds one single-family home, or an accessory use 
to an existing single-family home, the project is exempt 
from the SEA regulatory review process. 

Other projects in an SEA, particularly land divisions, will 
require an additional level of environmental review to 
help ensure that the proposal complies with the County’s 
natural resource protection measures. Through the review 
process, the County will set limitations and conditions on 
the project to ensure consistency with General Plan policy 
and the recommendations of the Significant Ecological 
Advisory Committee.

Species Conservation
Closely related to SEAs are the goals and policies linked 
to protecting threatened and endangered plant and ani-
mal species throughout the County. Development is the 
main cause of species decline in the Southern California 
region. Today, approximately 20 percent of the species on 
the federal endangered species list are found in California, 
and habitats for 39 (14 percent) of these species are found 
in the County.

Design Guidelines for a Model Subdivision Project in an SEA:
Cluster structures and infrastructure within 25 percent or less of the 1. 
parcel (including fire management requirements) and maintain the 
remaining portions of the site in a natural undisturbed state. Avoid 
development on slopes greater than 25 percent. 
Retain a contiguous area of undisturbed open space over the most 2. 
sensitive natural resources to maintain regional connectivity within 
the undeveloped area. 
Do not alter, grade, fill or build within the entire extent of the 100-year 3. 
flood plain of a river corridor. 
Do not alter, grade, build upon, fill or divert water from any wetland 4. 
area. Maintain a minimum 100 foot buffer around such areas.
Locate development away from wildlife corridors to ensure that cor-5. 
ridors are left in an undisturbed and natural state.
Avoid impermeable perimeter fencing outside of development to 6. 
allow wildlife to move easily through the undeveloped portion of the 
project.
Direct outdoor lighting downward, away from adjacent open space 7. 
areas.
Landscape with materials that are locally indigenous and drought-8. 
tolerant.  
Avoid removal of oak, walnut, sycamore, and Joshua trees, particularly 9. 
if found in woodlands.
Locate roads and utilities serving the proposed development within 10. 
the developable 25 percent area.
Locate utilities underground, adjacent to roadways, where possible. 11. 
Limit the extension of impervious infrastructure by siting development 12. 
close to existing roadways.

RB-AR50858



136

Chapter 6: Conservation and open Space Element

1

2

3

4

5

6

7

8

9

10

A1

A2

State and federal agencies only protect individual species, 
not biotic communities as a whole system. For example, the 
U.S. Fish and Wildlife Service under the Endangered Species 
Act monitors and protects federally listed species, as does the 
California Department of Fish and Game (CDFG) for state 
listed species. However, as plant or animal species are linked 
to a larger ecosystem for survival, the State recognizes that 
each local jurisdiction should bolster all species of wildlife 
for their intrinsic ecological values. The County uses this 
holistic approach in its preservation goals and policies for 
its biotic and ecological resources.

Wildlife Corridors
The U.S. Court of Appeals, Ninth Circuit, has defined wildlife 
corridors as “..avenues along which wide-ranging animals 
can travel, plants can propagate, genetic interchange can 
occur, populations can move in response to environmental 
changes and natural disasters, and threatened species can 
be replenished from other areas.” There are a number of 
wildlife corridors in the County that connect the Mojave 
Desert, San Gabriel Mountains, Santa Susana Mountains, 
Santa Monica Mountains, and Puente Hills with other core 
areas of wildlife habitat. The ability of migratory animals 
to reach these core open space and rural areas is critical to 
protect the County’s biodiverse ecology. 

Identifying these wildlife corridors is the first step in pre-
serving their function. Sixteen (16) well-documented cor-
ridors are depicted on the Significant Ecological Areas 
map, Figure 6.3, based on the Missing Linkages report 
written and compiled by the South Coast Wildlands Proj-
ect.1 The preservation of wildlife corridors, not only within 
the County, but the entire State will ensure the potential 
for animal movement and plant propagation at a regional 
scale.

Areas of Special Biological Significance
Areas of Special Biological Significance (ASBS) are those 
areas designated by the State Water Resources Control 
Board (SWRCB) as ocean areas requiring protection of 
marine species or biological communities from an unde-
sirable alteration in natural water quality. There are 34 
areas designated as ASBS by the SWRCB along the coast 
of California. Of those, six (6) are located within the juris-
diction of Los Angeles County, five (5) of which are off the 
coasts of the Channel Islands (one along the coastline of 

1  Penrod, K., R. Hunter, and M. Merrifield. 2001. Missing Linkages: Restoring Connectivity to 
the California Landscape, Conference Proceedings. Co-sponsored by California Wilderness Coali-
tion, The Nature Conservancy, U.S. Geological Survey, Center for Reproduction of Endangered 
Species, and California State Parks.

the San Clemente Island and four (4) along the coastlines 
of Santa Catalina Island). The sixth ASBS (designated as 

“ASBS-24”) is located along the coasts of Ventura and Los 
Angeles Counties, extending from Mugu Lagoon to Latigo 
Point. About two-thirds of ASBS-24 lies along the coastline 
of the Los Angeles County.

National and State policies prohibit the discharge of pol-
lutants into areas identified as Areas of Special Biological 
Significance. Specifically, the provision in the California 
Ocean Plan requires that “waste shall not be discharged 
to areas designated as being of special biological signifi-
cance. Discharges shall be located a sufficient distance from 
such designated areas to assure maintenance of natural 
water quality conditions in these areas.” The County owns 
and maintains dozens of storm drains that discharge into 
ASBS-24. The County is working with other stakeholders 
(including other communities, regulatory agencies, envi-
ronmental groups, and research institutions) to come up 
with appropriate policy and impact mitigation measures 
for stormwater related discharges in areas of ASBS.

Wetland Resources
Wetlands and habitat associated with water bodies are 
areas that are inundated or saturated by surface water or 
groundwater at a frequency and duration sufficient to sup-
port a prevalence of vegetation typically adapted for life in 
saturated soil conditions. Examples of wetlands include 
swamps, marshes, bogs, vernal pools, and playa lake areas. 

Wetlands Area
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However, wetlands can also remain 
dry for long periods of time, making 
their identification and management 
potentially difficult.

Wetlands contribute to water qual-
ity and the overall health of water-
sheds in several ways. They slow 
water flow, decrease erosion, filter 
water runoff, and provide habitat for 
many endangered plant and animal 
species. California has lost over 90 
percent of its original wetland areas, 
and the County has lost 95 percent. 
The County continues to support the 
wetland reclamation and conservation 
efforts of numerous non-profit organizations working to 
preserve the County’s remaining wetlands.

The preservation of wetlands is a national concern, as dem-
onstrated by the adoption of the Federal Emergency Wet-
lands Resources Act in 1986. The Act established a national 
wetlands conservation program requiring states to include 
wetlands in their Comprehensive Outdoor Recreation Plans 
for management and preservation. The County is concerned 
with preserving its remaining wetlands, and any application 
for development in a wetland within the County’s jurisdic-
tion is forwarded to applicable state and federal agencies 
for further review and permitting requirements. 

National Forests
The County’s National Forests contain extensive biological 
resources. The Angeles National Forest and a small por-
tion of the Los Padres National Forest encompass nearly 
650,000 acres of land within the County. Established by 
an Executive Order from President Benjamin Harrison in 
1892, the Angeles National Forest became one of eighteen 
national forests in California, and is now a State Historical 
Landmark. The forest stretches across the County in two 
vast sections, encompassing the San Gabriel Mountain 
Range. The forest is 1,018 square miles, which equates to 25 
percent of the entire land area in the County. The surface 
topography is rugged; two-thirds of the forest has slopes 
steeper than 60 percent with elevations ranging from 1,200 
to 10,000 feet above sea level. 

Forest and Biotic Resources
Forest resources include a variety of vegetative communities 
ranging from semi-desert to dense woodlands supporting 
thousands of species of plants and animals. There are 240 
miles of perennial rivers and streams as well as 19 lakes 
and reservoirs in the forest. A vast number of wildlife spe-
cies depend on these habitats for protection, foraging and 
breeding, making the preservation of these areas a major 
concern for forestry and wildlife management. 

The forest not only supports biotic communities, but it also 
plays a major role in the health of the major watersheds in 
Los Angeles County. The vast forest floor allows rainfall 
and snowmelt to replenish groundwater basins, providing 
the County with approximately 13 percent of its annual 
water supply. Surface water runoff fills streams and rivers, 

Development Guidelines for Private In-Holding Projects in the National Forest
The maximum residential density shall be limited to one dwelling unit 1. 
per five acres (1 du/5 ac).
Commercial recreation uses, such as ski facilities and campgrounds, 2. 
may be permitted if consistent with the U.S. Forest Service Land and 
Resource Management Plan.
Commercial uses that support user groups in the National Forest may be 3. 
permitted if consistent with the U.S. Forest Service Land and Resource 
Management Plan.
All private and public proposals for development within the National 4. 
Forests will be reviewed concurrently by the Regional Planning Com-
mission and the U.S. Forestry Service for compliance with the U.S. Forest 
Service Land and Resource Management Plan and the General Plan.

Lake Elizabeth, Angeles National Forest In-Holdings
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supporting riparian habitats. Activities that occur in the 
forest have a potential impact not only on biotic resources, 
but also on the quality of local water supplies. To protect 
these forest functions, the U.S. Forest Service has identified 
two-thirds of the forest as sensitive watershed areas. 

Forest Conservation
The U.S. Forest Service prepares and periodically updates 
a Land and Resources Management Plan as a policy guide 
to the use of lands under their jurisdiction. Within the 
boundaries of the National Forests, nearly 40,000 acres are 
privately owned. For these parcels, commonly referred to 
as “in-holdings”, the County retains responsibility for land 
use regulation. Many privately-owned lands within the 
National Forests are remote in location, subject to a high 
degree of natural hazards, and lack adequate access to paved 
roads and water supply. It is the intent of the General Plan 
that these privately-owned parcels should be regulated in a 
manner consistent with the overall mission of the National 
Forests, as established by Congress.

Most of these properties are within the jurisdiction of the 
County’s land use regulations, which are consistent with 
forest management efforts. County land use policy does 
not encourage development within the forests because it 
requires the removal of forest vegetation around struc-
tures for fire protection, erosion from hillside development 
may occur, and mountainous terrain subjects structures to 
potential landslides due to seismic activity and to severe 
fire hazards. The general conditions and standards for land 
use decisions relative to private in-holdings within the 
National Forests are contained in the 
Conservation and Open Space Ele-
ment in the Technical Appendix to 
the General Plan.

County oak Tree ordinance
The Los Angeles County Oak Tree 
Ordinance (Part 16 of Chapter 22.56) 
is intended to preserve and maintain 
healthy oak trees in the County dur-
ing and throughout the development 
process. Oak trees provide shade, 
enhance an area’s aesthetic charac-
ter, reduce air pollution, prevent soil 
erosion, and hold an intrinsic value 
for residents of Southern California. 
The ordinance not only recognizes 

oak trees as significant historical, aesthetic, and ecologi-
cal resources, but places restrictions on development for 
their preservation. All oak trees whose trunk measures 25 
inches or more in circumference (8 inches in diameter) are 
legally protected from being damaged or removed during 
the course of a development project. This ordinance applies 
to all trees of the oak genus, including the Valley Oak and 
Coast Live Oak. 

Urban-Wildland Interface
The area where the edge of the forest and other open space 
meets development is called the urban-wildland interface. 
In light of future population projections, an increase in the 
number of housing units in the urban-wildland interface is 
expected. To reduce the impact of this development on the 
forest, hillside development is discouraged, especially along 
forest boundaries. The extension of SEAs in the interface 
helps to protect forest resources by requiring an additional 
layer of review for development of private in-holdings. This 
approach to development in the urban-wildland interface 
is consistent with the Angeles National Forest Land and 
Resources Management Plan. The goals and policies within 
this element address issues and concerns in the Angeles 
National Forest and are intended to help protect the forest’s 
biotic, watershed, and recreational resources.

Despite nature’s many earlier warnings, the pollution and 
destruction of the natural environment has gone on, intensively 
and extensively, for the last three hundred years, without 
awakening a serious reaction; and while industrialization and 
urbanization have transformed the human habitat, it is only 
during the last half of the century that any systematic effort 
has been made to determine what constitutes a balanced and 
self-renewing environment; containing all the ingredients 
necessary for man’s biological prosperity, social cooperation 
and spiritual stimulation.”

-Lewis Mumford 
noted historian and author of The City in History

“
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The goals and policies which apply to biological resources 
are:

Goals, Policies, and Implementation Actions

Goal C/oS-5

Significant ecological systems, biotic communities, and imper-
iled species preserved in perpetuity. 

Policy C/oS 5.1:•	  Require applicants to consult with County 
staff early in the development process for assistance in 
project designs that maximize natural features and pre-
serve biological resources.

Policy C/oS 5.2:•	  Participate in inter-jurisdictional collaborative 
strategies that protect biological resources.

Policy C/oS 5.3:•	  Maximize the ecological function of the 
County’s diverse natural habitats, such as Coastal sage 
scrub, Valley needlegrass and other perennial grasslands, 
Joshua trees, California walnut, Western Sycamore, and 
native Oak woodlands.

Policy C/oS 5.4:•	  Support the restoration and preservation of 
degraded streams, rivers, wetlands and other areas with 
significant biological resources.

Policy C/oS 5.5:•	  Maintain and monitor the Significant Ecologi-
cal Areas (SEAs) and other programs to conserve special-
status species, their associated habitat and wildlife move-
ment corridors.

Policy C/oS 5.6:•	  Require that development within an SEA be 
designed to meet the Significant Ecological Area Technical 
Advisory Committee recommendations, to the greatest 
extent possible, and to:

Preserve sensitive ecological resources;•	
Maintain sufficient natural vegetative cover and open •	
spaces to buffer sensitive resource areas;
Maintain water bodies and watercourses in a natural •	
state;
Preserve wildlife movement corridors;•	
Site roads and utilities to avoid sensitive habitat areas •	
or migratory paths;
Control light pollution;•	
Reduce erosion;•	

Limit noise producing uses; and,•	
Provide open or permeable fencing.•	

Policy C/oS 5.7:•	  Require that development mitigate ‘in-kind’ 
for unavoidable impacts on biologically sensitive areas 
and permanently preserve mitigation sites.

Policy C/oS 5.8:•	  Maintain watercourses and wetlands in 
a natural state, unaltered by grading, fill, or diversion 
activities. 

Implementation Action C/OS 5.1
Initiate a County tree planting program with a goal of planting 
one tree for every resident in the unincorporated areas of Los 
Angeles County. Drought resistant and native trees should be 
strategically planted in designated locations as part of neigh-
borhood beautification programs, along commercial corridors, 
and in school yards.

Implementation Action C/OS 5.2
Create a formal Mitigation Land Banking Program with appropri-
ate criteria for a project’s eligibility that will allow the purchase 
of land within Significant Ecological Areas (SEA) as a mitigation 
measure for development in areas outside of SEAs. These pur-
chases should be strategically targeted in SEAs that are threat-
ened by development activity along the urban fringe and within 
existing urban areas. Optimal mitigation would be “in-kind” with 
regard to species or habitat. The optimal realization radius for 

“in-kind” mitigation is two (2) miles, when feasible.

Implementation Action C/OS 5.3
Consider adding a new section to the Initial Study Checklist to 
create a review procedure for open space connectivity. Connec-
tivity reviews shall consider the physical linkages on the project 
site and how it will maintain regional connectivity, particularly 
with regard to wildlife movement corridors.

Implementation Action C/OS 4.4
Create design guidelines for wetlands, rivers, streams, and 
creeks to maintain natural features, protect stream habitat, and 
prevent flooding and accelerated erosion.

Implementation Action C/OS 4.5
Amend the Oak Tree Ordinance to protect a ten (10) foot radius 
from the drip line of an oak tree from grading. Evaluate the 
need to modify the standards for oak tree permits in small 
single family lots in urban areas, as opposed to rural or com-
mon spaces.
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IV. AGRICULTURAL RESoURCES
Agriculture plays an important role in the economy of the 
State of California. Los Angeles County is highly urbanized 
and much of the usable agrarian land has been developed. 
As such, agricultural lands are viewed as valuable non-
renewable resources, and the County recognizes the need 
to protect agricultural lands from continued development 
and non-agricultural uses. This section:

Describes the process for identifying valuable agri-•	
cultural land;
Identifies the agricultural land throughout the County; •	
and
Provides policy direction for the management and •	
protection of the County’s remaining agricultural 
resources.

Agricultural Resources in Los Angeles County
Agriculture is a major component of the local and state 
economy. Although highly urbanized, Los Angeles County 
produced over $270 million dollars in agriculture prod-
ucts in 2006. Table 6.3 summarizes the dollar value of the 
crops and farm products produced in Los Angeles County. 
Nursery products remain the number one crop produced in 
Los Angeles County. Harvested acreage for vegetable crops 
dropped 30% from the previous year, and the County saw 
production losses from vegetable crops, field crops, and 
dairy and livestock production. Production gains were seen 
in fruit and nut crops and nursery products.

The emerging trend for agriculture in the County is one of 
less farming and of less land being used for agricultural 
activities. The 2002 U.S. Census of Agriculture counted 
a total of 1,543 farms in the County, a 7 percent decrease 
from the previous census in 1997. The census showed a 
similar decreasing trend in the total number of acres used 
for farming. In 2002, the total number of acres in the County 
used for farming was 111,458, a 17 percent decrease from 
the 1997 census. Finally, although the average size of Los 
Angeles County farms is now 72 acres, the majority of the 
County’s farms are 50 acres or smaller.

Identifying Valuable Agricultural Lands
The U.S. Department of Agriculture (USDA), Natural 
Resources Conservation Service classifies soils into eight 
categories based on agricultural potential. This classification 
depends on issues such as slope, organic matter, flooding 

potential and erosion hazards. From this classification, 
prime soils (Class I and II soils) are identified for agri-
cultural production. Based on this system, the California 
Department of Conservation Farmland Mapping and Moni-
toring Program (FMMP) identify state farmland ideally 
suited for agricultural use. The program does not affect local 
land use decisions, but is simply an identification tool that 
can be used for policy purposes by local governments. 

Figure 6.4, Los Angeles County Agricultural Resource Areas 
Map, identifies important farmland and grazing lands in 
Los Angeles County based on FMMP data. A thorough 
description of each farmland category can be found in 
the Technical Appendix to the General Plan. The types of 
farmland identified in the FMMP study and in Figure 6.4 
include the following:

Prime Farmland;•	
Farmland of Statewide Importance;•	
Unique Farmland;•	
Farmland of Local Importance; and,•	
Grazing Land.•	

Agricultural opportunity Areas
Agricultural Opportunity Areas (AOAs) are a County iden-
tification tool that indicates land where commercial agri-
culture is taking place and/or is believed to have a future 
potential based on the presence of prime agricultural soils, 
compatible adjacent land uses, and existing County land 
use policy. Local planning efforts can identify AOA’s in 

Table 6.3: 2006 Value of L.A. County 
Agricultural Crops & Commodities

Commodity 2006 Value

Nursery Products (Indoor plants, 
ornamental trees, etc.) $191,879,000

Cut Flowers and Decoratives $581,000

Fruits and Nuts (Strawberries, avocados, 
cherries, apples, etc) $26,674,000

Vegetable Crops (Root vegetables, herbs, 
greens, etc.) $33,146,000

Field Crops (Alfalfa, grain hay, rangeland) $11,176,000

Livestock Production $6,228,000

Apiary (Honey, beeswax) $1,211,000

Forest Products (Firewood) $20,000

Total $270,915,000
Source: 2006 Los Angeles County Crop and Livestock Report
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their community based plans, and the County supports 
communities in establishing more detailed land use policy 
related to agricultural levels at the community level.

The intent of General Plan policy is to protect the County’s 
agricultural resources from the intrusion of incompat-
ible uses that conflict with or preclude viable agricultural 
activity. Agricultural uses are encouraged in appropriate 
areas throughout the County and are not limited by the 
mapped boundaries of designated AOAs. Applications for 
non-agricultural uses in these areas are evaluated for their 
impact upon adjacent agricultural operations.

Williamson Act 
Commonly referred to as the Williamson Act, the California 
Land Conservation Act of 1965 enables local governments 
to enter into contracts with private landowners for the pur-
pose of restricting specific parcels of land to agricultural 
or related open space use. In return, landowners receive 
property tax assessments which are much lower than nor-
mal because they are based upon farming 
and open space uses as opposed to full mar-
ket value. To compensate for this loss in tax 
revenue, local governments receive an annual 
subvention from the state via the Open Space 
Subvention Act of 1971. The only Williamson 
Act contract in the County is for the preservation 
of open space on Santa Catalina Island. For more 
information on the Williamson Act, visit the State 
of California Department of Conservation at www.
conservation.ca.gov. 

Urban-Agricultural Interface
Retaining valuable farmland in the County will be difficult 
as projected growth in the County over the next 20 years 
is likely to continue. Increased population growth 
and accompanying development may result 
in the conversion of farms and land with 
prime soil to non-agricultural uses. This 
scenario is especially troublesome for the 
North County area, which contains most 
of the prime farmland in the County, 
and is also experiencing the most rapid 
population growth. 

As development in the County expands from 
urban centers into agricultural areas, clashes 
between land uses may occur. 

Residents of new housing developments often voice concern 
over odors, dust, and pesticides from neighboring farms. 
In an effort to avoid such conflicts, the County designates 
areas surrounding agricultural lands as rural, allowing 
for rural development that is compatible with agricultural 
activities. Furthermore, the County encourages agricultural 
activities and agricultural development that do not affect 
the water quality of the County’s water bodies.

One policy area that has significantly impacted agricultural 
activities is that of water supply. Historically, water supplies 
within the Antelope Valley Region have been used primar-
ily for agriculture. However, due to population growth, 
water demands from residential and commercial uses have 
increased significantly. With drought conditions worsen-
ing the County’s water supply, there are growing conflicts 
in northern County communities about how best to use 
existing water resources; for agricultural activities or for 
new development. The County recognizes the importance of 
balancing the water needs of both farmers and residents.
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The goals and policies which apply to agricultural resources 
are:

Goals, Policies, and Implementation Actions

Goal C/oS-6

Productive farmland that is protected for local food production, 
open space, public health, and the local economy.

Policy C/oS 6.1:•	  Utilize State and local data to identify prime 
agricultural land. 

Policy C/oS 6.2:•	  Protect agricultural uses from encroaching 
urban and suburban development.

Policy C/oS 6.3:•	  Limit development on prime agricultural 
land.

Policy C/oS 6.4:•	  Support agricultural practices that minimize 
and reduce soil loss and prevent water runoff from affect-
ing water quality.

Policy C/oS 6.5:•	  Support innovative agricultural practices that 
conserve resources and promote sustainability, such as 
drip irrigation, hydroponics and organic farming.

Policy C/oS 6.6:•	  Encourage agricultural activity in Agricultural 
Opportunity Areas and under electricity transmission line 
easements. 

Policy C/oS 6.7:•	  Cultivate and expand farmer’s markets 
throughout the County.

Policy C/oS 6.8:•	  Encourage a countywide community garden 
and urban farming program.

Implementation Action C/OS 6.1
Work with the Community Development Commission to expand 
the County’s community garden program and to identify 
County-owned parcels and other potential sites for commu-
nity gardens.

Implementation Action C/OS 6.2
Develop an organic farming/hydroponics incentive program.

Sustainable and organic Farming
Organic farming is a form of agricultural production 
that purposefully avoids or largely excludes the use 
of synthetic fertilizers, pesticides, herbicides, plant 
growth regulators and livestock feed additives. Instead, 
organic farmers use crop rotation, crop residues, animal 
manures, other beneficial organisms and mechanical 
cultivation to maintain soil productivity and control 
pests. Organic farming is considered environmentally 
responsible in that the exclusion of chemicals prevents 
the spread of these toxins into the air, water, soil and 
food stuffs.

There are an estimated 75 million acres of organic farm-
land in the world. In the United States, “organic” foods 
must be certified by the United States Department of 
Agriculture (USDA). Any food that claims it is organic 
or organically produced must attain this certification. 
In Los Angeles County, there is a limited amount of 
organic farming, reaching only 111 acres in 2006. Most 
farming occurring in the Antelope Valley is large agri-
businesses, which have historically avoided organic 
farming in order to maximize yield.

The concepts of organic farming are part of what is 
known as sustainable agriculture. Embodied in the prin-
ciples of sustainability, sustainable agriculture refers 
to the production of food without the depletion of 
the earth’s resources or polluting of the environment. 
More than organic farming, sustainable agriculture 
addresses the social, economical, and environmental 
effects of farming.

For more information on organic farming practices, 
visit the National Sustainable Agriculture Information 
Service website at www.attra.org.
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V. MINERAL AND 
ENERGY RESoURCES

The Mineral and Energy Resources 
section addresses the use and man-
agement of valuable energy and min-
eral resources in Los Angeles County, 
and the increasing importance of 
conservation of these resources for 
future users. The demand for energy 
resources in Los Angeles County is 
high, and projected growth in the 
region will continue to strain our energy and mineral sup-
ply. The purpose of this section is to set forth goals and 
policy direction that is responsive to the community’s need 
for energy and mineral resources, while simultaneously 
promoting their efficient and sustainable use. This section 
will address:

Mineral resources in the County;•	
Mineral Resource Zone identification;•	
Mineral Resource Zone regulation and conservation;•	
Oil and natural gas resources;•	
Alternative energy resources; and,•	
Energy conservation.•	

Mineral Resources in Los Angeles County
Mineral resources are commercially viable aggregate or 
mineral deposits, such as sand, gravel, and other construc-
tion aggregate, oil, and natural gas. California is the largest 
consumer of sand and gravel in the nation, but is also a 
major producer, generating approximately one billion dol-
lars worth of mineral resources annually. The Los Angeles 
metropolitan area produces and consumes more construc-
tion aggregate than any other metropolitan area in the 
United States. In light of projected growth, a continuous 
supply of minerals for urban infrastructure is essential to 
the Southern California economy. 

Mineral Resource Zone Identification
The County depends on the State of California’s Geological 
Survey to identify deposits of regionally significant aggre-
gate resources. These clusters or belts of mineral depos-
its are designated as Mineral Resources Zones (MRZ-2s). 
Four major MRZ-2s are designated in the County and 
are shown in Table 6.4: the Little Rock Creek Fan, Soledad 
Production Area, Sun Valley Production Area, and Irwin-
dale Production Area. The Soledad and Little Rock Creek 
MRZ-2s contain significant deposits that can provide for 
future needs through the year 2046. However, the Sun 
Valley MRZ-2 is near depletion, and the Irwindale MRZ-2 
is expected to approach depletion in 2017. The County’s 
MRZ-2s are shown in Figure 6.5, the Los Angeles County 
Natural Resource Areas Map, which are areas that require 
special management due to the presence of natural resources 
important to the County.

Mineral Resource Zone Regulation and Conservation
The California Department of Conservation protects min-
eral resources to ensure adequate supplies for future produc-
tion. The California Surface Mining and Reclamation Act of 

Table 6.4: Geologic Inventory of Mineral Resources in Los Angeles County

Production Region Aggregate Reserves 
as of 1999

Per-capita
Consumption Rates:14

Estimated 
Depletion Year:

Little Rock Creek Fan 250 Million Tons 12.7 Tons 2046

Soledad 
Production Area 160 Million Tons 9.9 Tons 2046

Sun Valley 
Production Area 20 Million Tons 2.4 Tons 2008

Irwindale 
Production Area 250 Million Tons 4.0 Tons 2017

Source: California State Mining & Geology Board, Aggregate 
Resources in the Los Angeles Metropolitan Area 1999

Oil Derricks, Baldwin Hills
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1975 (SMARA) was adopted to encourage production and 
conservation of mineral resources, prevent or minimize 
adverse effects to the environment, and protect public health 
and safety. An important component of SMARA requires 
that all surface mine sites be reclaimed to a productive sec-
ond use upon the completion of mining (Public Resources 
Code, sub sections 2712 (a),(b), and (c).

In a joint regulatory effort, SMARA authorizes local gov-
ernments to assist the state in issuing mining permits and 
monitoring site reclamation efforts. To manage mining 
resources, the County has incorporated mineral resource 
policies into the Open Space and Conservation Element. In 
addition to these policies, Title 22 of the Los Angeles County 
Code (Part 9 of Chapter 22.56) requires that applicants of 
surface mining projects submit a Reclamation Plan prior to 
receiving a permit to mine, describing how the excavated 
site will ultimately be remediated and transformed into 
another use. 

oil and Natural Gas Resources
In the 1920’s, Los Angeles County was the world’s fifth 
largest oil producer. Today, oil production is not nearly 
as prevalent as it was almost a century ago. Small scale 
oil production still occurs in many parts of the County, 
such as in the Baldwin Hills and the Santa Clarita Val-
ley. The California Division of Oil, Gas, and Geothermal 
Resources permits and tracks each operating production 
well and natural gas storage well and ultimately monitors 
the decommissioning process. The County’s involvement 
is limited to regulating the zoning and land use standards 
to protect surrounding communities from oil production 
impacts. Strict standards for the installation, operation, 
and decommissioning of oil derricks are necessary to pro-
tect natural resources and prevent excessive grading in 
hillside areas. Further information on the County codes 
related to oil resources can be found in the County’s zoning 
codes at the Department of Regional Planning’s website at 
http://planning.lacounty.gov/.

Development in Mineral Resource Areas
Mineral resource areas include existing 
surface mining activities, areas identified 
or to be identified as containing significant 
mineral resources by the State Mining and 
Geology Board, and areas suitable for the 
production of energy resources, including 
crude oil and natural gas. The General Plan 
encourages the protection of County min-
eral resource areas, as well as the compatible 
land use of areas surrounding and adjacent 
to these areas. The general conditions and 
standards to guide land use decisions in or 
near mineral resource areas are provided in 
the Conservation and Open Space Element 
in the Technical Appendix to the General 
Plan.

Energy Resources
Energy in California is produced from a 
variety of natural resources, including non-
renewable oil and natural gas, and renew-
able hydrologic, wind, and solar power. 
Although nonrenewable energy resources 
(oil and natural gas) generate a majority of 
the state’s energy, California has one of the 
most diverse portfolios of renewable energy 
resources in the nation. Aside from existing 
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oil and natural gas deposits, the state’s topography and 
climate easily lend themselves to the production of energy 
from hydrologic, wind, solar rays, and tidal power. There 
are significant opportunities for the County to produce 
alternative renewable energy from renewable sources, and 
many of the General Plan’s policies promote this course 
of action. 

Areas suitable for renewable energy generation can be found 
in Figure 6.5, the Los Angeles County Natural Resource 
Areas Map. This map identifies both wind and solar power 
as the primary renewable energy sources available in the 
County. Wind power levels for all elevations can be found 
in the Conservation and Open Space section of the Techni-
cal Appendix. 

Renewable Energy
Renewable energy is derived from resources that are regen-
erative and cannot be depleted, such as wind and solar 
power. For this reason, renewable energy sources are fun-
damentally different from fossil fuels such as coal, oil, and 
natural gas, which are finite and also produce harmful 
greenhouse gases and other pollutants.

In 2005, 73-90% of utility generated electricity output was 
natural gas fired while renewable energy sources provided 
more than 10% of all electricity in California. When large 
hydroelectric facilities are included, that share jumps to more 
than 27%. The California Renewable Portfolio Standard 

Program, an initiative of the Califor-
nia Energy Commission, calls for this 
share to increase to 33 percent (not 
counting large hydroelectric facilities) 
by 2020. Potential renewable energy 
generators in the State include solar, 
wind, tidal, small-scale hydroelectric, 
geothermal, fuel cells, biomass, and 
landfill gas reclamation.

An important trend of renewable 
energy production focuses on the 
development of on-site energy gen-
eration. On-site energy generation uti-
lizes renewable energy technologies 
for on-site energy production. On-site 
energy generation promotes invest-
ment in renewable energy usage, cre-
ates an income generating use where 
utility companies buy back excess 

power, and relieves stress and dependence on the existing 
electrical grid’s infrastructure. 

The California Energy Commission is charged with the 
increased development of the renewable energy sector in 
California. There are several programs in the State that 
facilitate the development of renewable energy production, 
as well as energy conservation, including rebates for solar, 
wind, and fuel cell technologies, public education, and 
funding research and development of emerging renewable 
energy technologies. For more information on the Califor-
nia Energy Commissions Renewable Energy Programs, go 
to www.energy.ca.gov/renewables.

Focus Fusion
An exciting new source of renewable energy that is 
currently being developed for practical application is a 
type of nuclear fusion that utilizes hydrogen-boron fuel, 
an abundant natural resource, and the plasma focus 
device. Unlike nuclear fusion, cold fusion, and fission, 
focus fusion does not have any toxic waste associated 
with the production of energy. For more information 
about this safe, clean, cheap, and unlimited energy 
source, visit www.focusfusion.org.

Wind Turbine, Antelope Valley
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Energy Conservation
Energy demand for transportation and non-transportation 
uses, including gasoline, electricity, heating, and cooling 
will continue to increase as the County’s population grows. 
Energy consumption patterns demonstrate that County 
residents consume proportionally more energy for trans-
portation than the rest of the State. This is due, in part, to 
the congested freeways in the County and the long com-
muting distances of the region’s workforce. Low-density, 
automobile-dependent communities place high demands 
on our declining energy resources. As a result, the County 
General Plan policies promote rail, bus, carpool, bicycle, 
and pedestrian modes of transportation as alternatives to 
the single passenger automobile, and the Land Use element 
focuses on providing policies that promote the efficient 
development and use of land to reduce consumptive land 
use patterns. 

State and County building codes determine the level 
of energy efficiency to be met in building construction. 
Changes to building codes over the years have resulted in 
substantial improvements in energy efficiency, thus requir-
ing less power for lighting, cooling, and heating functions. 
In 1996, the County’s Building and Safety Division of the 
Department of Public Works (DPW) received the Califor-
nia Energy Commission ACES award, Assuring Compli-
ance with the Energy Standards, for creatively encouraging 
the efficient use of energy. More recently, “green building” 
techniques such as the use of passive solar orientation, 
recycled building materials, improved insulation, energy 
star appliances, and on-site, small-scale renewable energy 
generation have all proven to be a prudent means of energy 
conservation. 

The Department of Regional Planning promotes land use 
planning that features innovative conservation programs 
that encourage renewable energy production, conservation 
measures, and green building practices such as passive solar 
site design, shade tree programs, green building practices, 
green roofs, and on-site wind and solar energy produc-
tion. The County aims to be a leader in creating energy 
efficient communities through progressive and efficient land 
development guidelines and green techniques. Land use 
planning featuring innovative conservation programs that 
encourage renewable energy, conservation measures, and 
green building practices will help to reduce overall energy 
consumption and improve air quality in the County.

The goals and policies which apply to mineral and energy 
resources are:

Goals, Policies, and Implementation Actions

Goal C/oS-7

Locally available mineral resources to meet the needs of con-
struction, transportation and industrial production.

Policy C/oS 7.1:•	  Protect Mineral Resource Zones (MRZs) from 
urban development and discourage incompatible adjacent 
land uses.

Implementation Action C/OS 7.1
Through the community-level planning process, designate 
Open Space-Mineral Resources areas.

Goal C/oS-8

Mineral extraction activities that are conducted in a manner 
that protects the environment.

Policy C/oS 8.1:•	  Require mineral resource extraction activi-
ties to comply with the regulations of the County Zoning 
Ordinance, and State laws and guidelines in accordance 
with provisions set forth by the Surface Mining and Rec-
lamation Act (SMARA) and the California Division of Oil, 
Gas and Geothermal Resources.

Policy C/oS 8.2:•	  Encourage the recycling of abandoned min-
eral extraction sites to productive second uses.

Policy C/oS 8.3:•	  Require appropriate levels of remediation 
for all oil and natural gas production sites based on per-
ceived future use

Implementation Action C/OS 8.1
Through the local-level planning process, create standards for 
buffering around mineral resource sites.
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Goal C/oS-9 

An optimal mix of renewable and non-renewable energy 
sources.

Policy C/oS 9.1:•	  Expand the production and use of alternative 
energy resources.

Policy C/oS 9.2:•	  Encourage the effective management of 
non-renewable resources, including storage facilities to 
meet peak demands.

Policy C/oS 9.3:•	  Require all new development to employ pas-
sive solar techniques and active solar technologies.

Implementation Action C/OS 9.1
Develop a corporate sponsorship program to increase public 
awareness and consumer education for development related 
issues such as on-site alternative energy generation, water and 
energy conservation measures, xeriscaping, tree planting and 
public health. 

Implementation Action C/OS 9.2
Streamline permitting process to accommodate renewable 
energy source usage for on-site and commercial production.

Goal C/oS-10

A County that maximizes energy conservation.

Policy C/oS 10.1:•	  Development should be designed to provide 
substantial tree canopy cover, utilize light-colored paving 
materials and reflective roofing to reduce the ‘urban heat 
island’ effect. 

Implementation Action C/OS 10.1
Amend the County Code, as applicable, to require 30% tree 
canopy coverage, at maturity, on new development.

Implementation Action C/OS 10.2
Purchase CITYGreen ArcGIS to allow planners to evaluate land-
scape plans and proposed development for summer energy con-
servation, native tree preservation and impacts to air quality. 

Implementation Action C/OS 10.3
Update and adopt the draft Solar Energy Subdivision Design 
Manual, which depicts passive and active solar energy design 
guidelines.

VI. SCENIC RESoURCES
Los Angeles County is home to some of the most iconic and 
beautiful vistas in the world. The County recognizes that the 
coastline, mountain vistas, and other scenic features of the 
region are a significant resource for County residents and 
businesses. This section of the Open Space and Conserva-
tion Element addresses the desire of the County to preserve 
its valuable designated scenic areas, vistas, and roadways. 
The County’s scenic resources consist of designated scenic 
highways and corridors (or routes), and County recognized 
scenic hillsides and ridgelines. This section specifically 
addresses: 

Official State Scenic Highways;•	
County scenic corridors and routes;•	
Scenic hillsides and ridgelines; and,•	
Hillside development and regulation.•	

official State Scenic Highways and Corridors
The Los Angeles County Scenic Highway Plan was created 
to conform to the State Scenic Highway Program. The State 
Scenic Highway Program was created in 1963 to protect 
and enhance the natural scenic beauty of California high-
ways and adjacent corridors through special conservation 
treatment. According to State guidelines, a highway may be 
designated scenic depending upon how much of the natural 

Malibu Canyon-Las Virgenes Scenic Highway
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landscape can be seen by travelers, the scenic quality of the 
landscape, and the extent to which development intrudes 
upon the traveler’s enjoyment of the view.

To be designated as an official state scenic highway, a city 
or county must create a Corridor Protection Program, and 
a governing body (i.e., the County’s Board of 
Supervisors) must approve of the program. 
Each Corridor Protection Program must 
contain the following five elements related to 
preserving the nominated scenic highway:

Regulation of land use and density of •	
development;
Detailed land and site planning;•	
Control of outdoor advertising;•	
Careful attention to and control of earthmoving •	
and landscaping; and,
Attention to design and appearance of structures •	
and equipment.

Further information on the process to nominate a 
highway for official state scenic designation can 
be found at the California Department of 
Transportation Scenic Highway Program 
website at http://www.dot.ca.gov/hq/Lan-
dArch/scenic_highways/scenic_hwy.htm.

County official Scenic Highways
Los Angeles County contains one offi-
cial state scenic highway and two official 
County scenic highways, as seen in Table 6.5 
and Figure 6.6.

The State Scenic Highway Program 
currently includes eight (8) other 
routes that have been nominated 
and are eligible for official state des-
ignation. These routes can be found 
in Table 6.6, and can also be seen in 
Figure 6.6. To propose further routes 
for official state scenic designations in 
unincorporated areas of the County, 
please contact the Department of 
Regional Planning.

County Scenic Designations
In addition to official State-designated 

Scenic Highways, the County works to identify, protect, and 
enhance its scenic resources through its own countywide 
scenic designations. The General Plan also allows for com-
munity-based plans to further identify and designate scenic 
resources, corridors, or routes in their communities that 
differ from the official State designation. For example, the 
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Figure 6.6: L.A. Adopted and Eligible Scenic Highways

Table 6.5: County official State Scenic Highways
Designation Highway Location

State Scenic Highway Angeles Crest Highway- 
Route 2

From 2.7 miles north of 
I-210 to the San Bernardino 
County Line.

County Scenic Highway Mullholland Highway 
(2 sections)

From State Route 1 to 
Kanan Dume Rd.

From West of Cornell Rd. to 
East of Las Virgenes Rd.

County Scenic Highway Malibu Canyon – 
Las Virgenes Highway

From State Route 1 to Lost 
Hills Rd.

Source: California Department of Transportation, 2007
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Santa Monica Mountains Noth Area 
Plan (2000) identifies the routes and 
corridors of scenic importance under 
its jurisdiction, and applies more spe-
cific goals, policies, and implementa-
tion actions related to the preservation 
and protection of the area’s individual 
scenic resources.

The Technical Appendix to the General 
Plan provides detailed descriptions for 
the selection of scenic resources, sce-
nic corridors, and provides practices 
for their continued protection and 
preservation.

other Scenic Resources
The scenic hills and mountains of 
the County play a major role in 
defining the County’s landscape and 

communities. The San Gabriel Mountains, 
Verdugo Hills, Santa Susana Mountains, 
Simi Hills, Santa Monica Mountains, and 
Puente Hills are viewed as public resources, 
and the County supports the protection 
and preservation of these resources. 

Currently, there are two designated County 
scenic resources: significant ridgelines and 
scenic hillsides. 

Significant Ridgelines
There are numerous ridgelines that pro-
vide dramatic views for unincorporated 
County communities. The General Plan 

supports the protection and preservation 
of the County’s significant ridgelines, and 
allows individual communities to identify 
and regulate their ridgeline resources. To 
identify significant ridgelines, the following 

criteria must be considered:

Table 6.6: Eligible County official State Scenic Highways
Route 

Number Eligible Route Location

1 Pacific Coast Highway (2): From State Route 187 near 
Santa Monica to State Route to Ventura County Line. 

Postmiles 
32.2 – 21.1.

5 Golden State Freeway (I-5): From I-210 near Tunnel Station 
to State Route 126 near Castaic.

Postmiles  
R 44.0 – R 55.5

39 State Route 39: Beginning at I-210 near Asuza, to State 
Route 2 in the Angeles National Forest.

Postmiles 
14.1 – 44.4

57 State Route 57: Beginning at State Route 90 to State 
Route 60 (Pomona Freeway) near the City of Industry.

Postmiles 
19.9 – R 4.5

101 Ventura Freeway (101): From State Route 27 (Topanga 
Canyon Blvd.) to the Ventura County Line. N/A

118 State Route 118: From State Route 23 to Desoto Ave. to 
near Browns Canyon.

Postmiles  
17.4 – R 2.7

126 State Route 126: From the Ventura County Line to the I-5 
interchange in Castaic.

Postmiles 
R 2.0 – R 5.8

210 Foothill Freeway (210): From I-5 near Tunnel Station to 
State Route 134.

Postmiles R 0.0 
– R 25.0 

Source: California Department of Transportation, 2007
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Topographic complexity;•	
Uniqueness of character and location;•	
Presence of cultural or historical landmarks;•	
Visual dominance on the skyline or viewshed, such as •	
the height and elevation of a ridgeline; and,
Environmental significance to natural ecosystems, •	
parks, and trial systems.

Scenic Hillsides
To preserve the natural beauty of hillsides in the unin-
corporated County, land use activities that may result in 
environmental degradation are subject to regulations and 
design guidelines that limit hillside development based on 
slope, soil, natural drainage channels, seismic hazards, and 
fire hazards. By imposing these design conditions, a more 
sensitive development occurs in a manner that respects the 
natural topography and biological resources of the area. 
To this end, the County utilizes the Hillside Management 

Ordinance as a regulatory mechanism to consider poten-
tial public safety, environmental degradation, and hillside 
alteration in areas where the slope is 25% or greater. Figure 6.7 
shows a map of the County’s Hillside Management and 
designated Ridgeline Management Areas. Further informa-
tion on design standards for hillside development can be 
found on the Department of Regional Planning’s website 
at http://planning.lacounty.gov/.

Threats to Scenic Resources
Southern California has lost many of its scenic resources 
due to a variety of human activities. In the absence of 
adequate land use controls, many scenic amenities have 
been adversely affected by unsightly development and urban 
sprawl. The visual pollution associated with the prolifera-
tion of billboards, signs, utility lines, and unsightly urban 
uses detracts from and often obscures many of our scenic 
resources. Another factor that significantly affects visual 
quality is air pollution. Man-made sources of air pollution, 
particularly tailpipe emissions from cars and trucks con-
tribute to the reduction of visibility and to the deterioration 
of some vegetation and wildlife. 

The County recognizes the need to preserve its scenic cor-
ridors, and weighs that need against the public and private 
costs of regulation. Communities often have strong opinions 
on scenic resources as well as an interest in how land use 
practices can either protect or hamper scenic corridors.

Development Guidelines for Projects 
in Scenic Resource Areas
The following guidelines apply to projects that are 
located within Scenic Resource Areas (Scenic Corri-
dors, Significant Ridgelines, and adjacent to Scenic 
Highways):

Development must be designed to create a con-1. 
sistent visual relationship with the natural terrain 
and vegetation.
Structures and landscaping must complement and 2. 
enhance scenic views, and landscaping must be 
drought-tolerant.
All grading activities must conform to the exist-3. 
ing terrain.
Watercourses must be preserved in their present 4. 
condition except where necessary, or be restored 
to their appearance and function.
Commercial or industrial uses shall be conducted 5. 
within closed buildings, except for restaurants, 
recreational uses, and gasoline/service stations.
Outdoor advertising and billboards is prohibited 6. 
within 500 ft. of the roadway in Scenic Resource 
Areas. 
Roadside rests, vista points, and scenic areas with 7. 
interpretive displays should be incorporated into 
development projects.

Significant Ridgeline, Santa Monica Mountains
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The goals and policies which apply to scenic resources 
are:

Goals, Policies, and Implementation Actions

Goal C/oS-11

Protected visual and scenic resources.

Policy C/oS 11.1:•	  Identify and protect scenic resources.

Policy C/oS 11.2:•	  Identify and protect the County’s scenic 
highways, corridors and routes.

Policy C/oS 11.3:•	  Manage development in hillside areas (25% 
slope or greater) to protect their natural and scenic char-
acter and minimize risks from natural hazards, such as fire, 
flood, erosion and landslides.

Policy C/oS 11.4:•	  Reduce light trespass and light pollution.

Implementation Action C/OS 11.1
Create a scenic corridor and scenic viewshed program 
and/or ordinance to protect the County’s remaining scenic 
resources.

Implementation Action C/OS 11.2
Develop and adopt a “Dark Skies” ordinance.

Implementation Action C/OS 11.3
Update Hillside Management CUP to separate the Hillside Man-
agement provisions from the SEA provisions; clarify the applica-
bility to commercial and residential development; remove the 
threshold calculation that triggers the CUP; and modify open 
space requirements.

VII. HISToRICAL, CULTURAL, AND 
PALEoNToLoGICAL RESoURCES

Historical and cultural resources are an important part 
of the County’s identity and contribute to the local econ-
omy. This section sets forth goals and policy direction for 
the management and preservation of historical, cultural, 
and paleontological resources in the County. This section 
addresses:

Identifying the County’s cultural and historical •	
resources;
Programs for cultural resources and CEQA; and,•	
Cultural, historical, and paleontological resource sites •	
in unincorporated Los Angeles County.

Identifying Cultural and Historical Resources
The County’s cultural heritage resources are nonrenew-
able and irreplaceable. The County aims to promote pub-
lic awareness of their value, and their public enjoyment 
should be fostered whenever possible. To this end, the 
County promotes cooperative efforts between public and 
private organizations to identify, restore, and preserve 
these resources.

Cultural heritage resources include historic buildings, struc-
tures, artifacts, sites, and districts of historic, architectural, 
archaeological, or paleontological significance. They may 

Hall of Records, An Unidentified Historical Resource
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be locations of important events that 
were turning points in the history of 
the County. They may also be unique 
structures or groups of structures 
possessing distinct architectural fea-
tures that depict a historical period 
of the County. Officially recognized 
resources are integral parts of the 
built and natural environments, and 
must be considered in County land 
use actions. It is recognized that there 
may be other sites and structures that 
have not been identified and that have 
importance to local communities. In 
such cases, a local-level plan may 
designate these sites or structures for 
special land use regulation.

Programs for Cultural and 
Historical Resources and CEQA
The California Environmental Quality Act (CEQA) provides 
a mechanism for the consideration of cultural heritage 
resources as a part of the local environmental review pro-
cess. The County embraces the importance of protecting 
cultural heritage resources and is guided in development 
decisions by federal and state programs that officially rec-
ognize these resources. These following legislative tools 
improve the protection and enhancement of historic and 
cultural structures:

The Los Angeles County Historical Landmarks and Records •	
Commission: Reviews and recommends cultural heritage 
resources in the unincorporated area for inclusion in 
the State Historic Resources Inventory;

The California State Parks Department’s office of Historic Pres-•	
ervation: Maintains the State Historic Resources Inven-
tory, a compilation of all resources formally determined 
eligible for or listed in the National Register of Historic 

Places, the California Register of Historical Resources2 
or designated as State Historical Landmarks or Points 
of Historical Interest3;

The Federal Archaeological Resources Protection Act of •	
1979: Protects archaeological resources and provides 
requirements for permit issuance to excavate or remove 
archaeological resources;

The Native American Heritage Act of 1992:•	  Provides guide-
lines for the protection of Native American remains 
and artifacts;

CEQA:•	  Provides guidelines for the identification and 
protection of archaeological sites, artifacts, and 
paleontological resources. If a project threatens an 

2  National Register of Historic Places is administered by the U.S. Department of Interior 
National Park Service under the authority of the Historic Sites Act of 1935 (16 U.S.C. 461-467 (1935) 
(amended)) and the National Historic Preservation Act of 1966 (16 U.S.C. 470 (1966) (amended)). 
California Register of Historical Resources (Title 14, Chapter 11.5 (1992)) is administered by the 
California Department of Parks and Recreation Office of Historic Preservation. Established in 
1992, the California Register is the authoritative guide to the State’s significant cultural heritage 
resources. The California Register automatically includes any resource listed in the National 
Register and all State Historical Landmarks from No. 770 onward. Landmarks from No. 1 through 
No. 769 that are not listed on the National Register are pending evaluation for inclusion in the 
California Register.
3  State Historical Landmarks are recognized under the California Registered Historical Land-
marks Program (Ca. Pub. Res. Code Section 5021) established in 1949. They are considered to have 
statewide significance. Points of Historical Interest are recognized under the Points of Historical 
Interest Program (Ca. Pub. Res. Code Section 5021) established in 1965. Points of Historical Inter-
est are considered to have local (city or county) significance and are not listed in the California 
Register unless reclassified as State Historical Landmarks. Points of Historical Interest that have 
not been reclassified as State Historical Landmarks or listed in the National Register are pending 
evaluation for inclusion in the California Register.

William D. Davies Memorial Building, Altadena
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archaeological or paleontological resource, 
the project is required to provide mitigation 
measures to protect the site or enable study 
and documentation of the site. Assessment of 
these resources requires a survey prepared by a 
qualified archaeologist or paleontologist; and,

The State Historical Building Code (SHBC):•	  
A set of regulations adopted in 
19794 that was created to improve 
the protection and enhancement 
of historic structures. The intent 
of SHBC is to protect California’s 
architectural heritage by recogniz-
ing the unique construction prob-
lems inherent in historic buildings 
and offering an alternative code to deal 
with these problems. The SHBC pro-
vides alternative building regulations 
for the rehabilitation, preservation, 
restoration, or relocation of structures 
designated as historic buildings. SHBC 
regulations are intended to facilitate resto-
ration or accommodate change of occupancy 
so as to preserve a historic structure’s original or 
restored architectural elements 
and features. 

Cultural, Historical, and Paleontological Resource 
Sites in Unincorporated Los Angeles County
The California Register lists 402 significant resources in 
Los Angeles County. This includes 379 sites listed in the 
National Register5 and 23 State Historical Landmarks above 
No. 769 that are not listed in the National Register. From 
the National Register, 18 resources are National Historic 
Landmarks, a limited designation that has been assigned 
to fewer than 2500 resources nationwide. Additionally, 
there are 55 State Historical Landmarks6 and 49 Points of 
Historical Interest7 in the County that are not presently 
listed in the California Register. Among this vast number 
of resources are missions, the La Brea tar pits, remnants of 
vast ranchos, routes of early explorers, stagecoach stations, 

4  The SHBC is contained in Part 8, Title 24, California Code of Regulations.
5  http://www.nr.nps.gov/.
6  www.ohp.parks.ca.gov. Roberts, George and Jan Roberts. 1994. Discover Historic California, 
4th ed. Baldwin Park: GemGuides.
7  California Office of Historic Preservation, Points of Historical Interest.

forts, railroad depots, and the homes of prominent people 
who shaped local history. Eighteen (18) of these resources 
are located in the unincorporated areas of the County. 
The complete list of cultural and historical resources in 
unincorporated areas of the County can be found in the 
Technical Appendix to the General Plan. Figure 6.8 displays 
the location of the historical and cultural resource sites in 
the unincorporated County.

Senate Bill (SB) 18
Senate Bill 18 (2004) requires California cities and coun-
ties to contact and consult with California Native Ameri-
can tribes prior to amending or adopting a General Plan 
or Specific Plan, or designating land as open space. SB 
18 requires city and county governments to consult with 
California Native American tribes to aid in the protection 
of traditional tribal cultural places through local land use 
planning. 
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Figure 6.8: Historical and Cultural Resource Sites in Unincorporated L.A. County
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SB 18 provides California Native American tribes an oppor-
tunity to participate in local land use decisions at an early 
stage in the planning process for the purpose of protect-
ing, or mitigating impacts to sites of cultural significance. 
Involving tribes early allows for ample consideration of 
cultural places in the context of broad local land use policy, 
before individual site-specific, project-level land use deci-
sions are made by a local government. 

The goals and policies which apply to historical, cultural 
and paleontological resources are: 

Goals, Policies, and Implementation Actions

Goal C/oS-12

Protected cultural heritage resources.

Policy C/oS 12.1:•	  Support an inter-jurisdictional collaborative 
system that protects and enhances the County’s cultural 
heritage resources.

Policy C/oS 12.2:•	  Support the preservation and rehabilitation 
of historic buildings.

Policy C/oS 12.3:•	  Ensure proper notification procedures to 
Native American tribes in accordance with Senate Bill 18 
(2004).

Policy C/oS 12.4:•	  Promote public awareness of the County’s 
cultural heritage resources. 

Implementation Action C/OS 12.1
Evaluate the efficacy of the Landmarks Preservation Commission 
and the designation of historic landmarks within the unincor-
porated areas of the County. 

Guidelines for a Model Project in Cultural Resource Areas
If a CEQA analysis determines that a project will impact 
a cultural resource area (historic, cultural, or paleonto-
logical), the following guidelines will apply:

A literature search for valid archaeological or pale-1. 
ontological surveys shall be conducted (for each 
initial study of a public or private project).
If an impact or potential impact to a cultural 2. 
resource is anticipated, a study of the project site 
shall be made by a qualified archaeologist or pale-
ontologist who shall determine the scientific value 
of finds, if any, and a recommendation as to their 
preservation or disposition. 
The County Historical Landmarks Commission 3. 
must be notified of all cultural, historical, or pale-
ontological findings.
All significant impacts to cultural resource sites 4. 
must be mitigated to the greatest extent feasible, 
and a reasonable period of time must be allowed 
to salvage the site.
The integrity of significant historical features of 5. 
the structure and/or site should be maintained 
to the largest extent possible.
The integrity of sightlines to the structure or site 6. 
should be maintained. 
Development adjacent to a cultural resource site 7. 
should consider design guidelines and appropri-
ate building design, setbacks, landscaping, and 
other factors that will protect the integrity of the 
cultural resource area.
Materials collected during surface surveys or 8. 
salvage operations should be donated to an 
appropriate nonprofit institution. In the event 
the property owner wishes to retain possession of 
the artifacts found, it is desirable that archaeolo-
gists or paleontologist be allowed to study and 
photograph the artifacts.
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VIII. WATER RESoURCES
The arid climate and landscape of Los 
Angeles County requires that water be 
managed as an invaluable resource. 
The County recognizes that the effec-
tive management and preservation of 
its water resources is vital to preserv-
ing a high quality of life for County 
residents and businesses.

This section of the Conservation and 
Open Space Element explores water 
resources and water quality issues in 
the County, and sets forth goals and 
policy direction for the management 
of the County’s water resources. 

Background

Federal and State Water Plans
The federal government established the Clean Water Act 
(CWA) in 1972 to “restore and maintain the chemical, physi-
cal, and biological integrity of the Nation’s waters” with the 
goal that “wherever attainable water quality should provide 
for the protection and propagation of fish, shellfish, and 
wildlife, and provide for recreation in and on the water.” 
The State Water Resources Control Board (State) and the 
Regional Water Quality Control Boards, through the Ocean 

Plan and the Basin Plan, respectively, implement portions 
of the CWA by designating water-bodies and their existing 
and potential uses as beneficial uses and set forth policies 
that protect such beneficial uses from degradation. 

In 1949, nine (9) California Regional Water Quality Control 
Boards were established to protect the quality of receiv-
ing waters from adverse impacts of wastewater discharges. 
The Porter-Cologne Water Quality Act, also known as 
the California Water Code, enacted in 1969 by the State 
of California authorized the State to adopt, review, and 
revise policies for all water-bodies in the state. The State 
also directed the Regional Boards to develop the Basin 
Plans to address water quality issues and protection for 
inland water-bodies. The Basin Plan for Los Angeles was 
adopted in 1975 and is comprised of the Water Quality 
Control Plan for the Santa Clara River Basin and the Water 
Quality control Plan for the Los Angeles Basin with the 
latest amendment to the plan completed in 1994. Antelope 
Valley, in the northeastern portion of the county, is under 
the jurisdiction of the Lahontan Regional Water Quality 
Control Board. The Lahontan Basin plan took effect in 1995, 
replacing three earlier plans.

Under the California Water code, the State Water Resources 
Control Board adopted the California Ocean Plan in 2005 
to protect water quality for the use and enjoyment of the 
public through the control of the discharge of waste into the 
ocean. The beneficial uses to be protected include “industrial 

Malibu Creek State Park

Whittier Narrows
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water supply; water contact and non-contact recreation, 
including aesthetic enjoyment; navigation; commercial and 
sport fishing; mariculture; preservation and enhancement of 
designated Areas of Special Biological Significance (ASBS); 
rare and endangered species; marine habitat; fish migration; 
fish spawning and shellfish harvesting.” 

The Los Angeles and Lahontan Regional Boards’ Basin 
Plans and the State Water Board’s Ocean Plan protect the 
water-bodies by designating them with beneficial uses and 
implementing programs to protect such uses. There are 
24 beneficial uses developed and defined by the State and 
the Regional Boards designated to water-bodies as “exist-
ing” or “potential”. Examples of beneficial uses include: 
municipal and domestic supply, water contact recreation, 
and preservation of biological habitats. A complete list of 
all the beneficial uses can be found in the Water Quality 
Control Plan Los Angeles Region, 1994, the Water Qual-
ity Control Plan for the Lahontan Region, 1995, and the 
California Ocean Plan, 2005 (http://www.swrcb.ca.gov/rwqcb4/
water_issues/programs/basin_plan/basin_plan_documentation.
shtml; http://www.swrcb.ca.gov/rwqcb6/water_issues/programs/
basin_plan/references.shtml; http://www.swrcb.ca.gov/plnspols/
docs/oplans/oceanplan2005.pdf).

Integrated Regional Water 
Management Plans (IRWMPs)
Integrated Regional Water Management Plans (IRWMPs) 
define a clear vision and strategy for the sustainable manage-
ment of water resources within a specific region delineated 
by one or more watersheds. IRWMPs generally contain an 
assessment of current and future water demand, water sup-
ply, water quality, and environmental needs. They address 
the challenges for delivering a stable and clean supply of 
water for the public, addressing stormwater and urban 
runoff water quality, providing flood protection, meeting 
water infrastructure needs, maximizing the use of reclaimed 
water, enhancing water conservation, and promoting envi-
ronmental stewardship. 

During the planning process, all stakeholders, including 
water distributors and purveyors, regional waterworks 
and sanitation districts, local public works departments, 
environmental organizations, non-profits, and other vested 
interests work together to develop communal goals, objec-
tives, and strategies. Since water related issues are addressed 
on a regional, watershed basis, these plans are instrumental 
in building consensus amongst the various stakeholders 
in the development and prioritization of an action plan 
that is complementary and leverages inter-jurisdictional 
cooperation, resources, and available funding. 

LA County Stream

LA County Flood Control Districts Spillway
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There are three IRWMPs in the County:

Antelope Valley IRWMP;•	
Upper Santa Clara River IRWMP; and,•	
Greater Los Angeles County IRWMP.•	

For more information on the IRWMPs, please go to www.
avwaterplan.org, www.scrwaterplan.org, or www.lawaterplan.org, 
respectively.

Water Sources
The following discussion outlines the primary types of water 
resources in the County.

Major Surface Water 
Most major surface waters serve as storage facilities. Lakes 
and reservoirs receive rainwater and snowmelt from rivers, 
streams, and imported supplies from aqueducts, holding 
them until the water is needed. Most of the County’s major 
surface waters are controlled by man-made facilities. For 
example, a series of dams and spreading grounds are used 
to capture close to 80 percent of the water that flows from 
the San Gabriel Mountains and through the San Gabriel 
River. Some of these surface waters support fish and wildlife 
and provide recreation areas for County residents that are 
compatible with flood management and water conservation 
operations. The County protects these areas by designating 
them open space and limiting the type and amount of land 
use activities that occur in their vicinity. 

Due to the County’s climate patterns, streams and rivers 
receive intermittent heavy winter rainstorms and little 
summer or fall precipitation, which affects the consistency 
of water flow. Small tributaries are also highly sensitive to 
pollution, and the cumulative impacts of polluted runoff 
and unnatural levels of silt degrades the water quality of 
these waterways to a much greater extent than a high volume 
river with continuous flow. The County is working, within 
its jurisdiction, to improve the health of rivers, streams, 
and minor tributaries to enhance overall water resources, 
groundwater recharge, and wildlife habitat. 

Groundwater 
Groundwater is a crucial component of local fresh water 
supplies. Groundwater is the water beneath the earth’s sur-
face that can be collected with wells, tunnels, or drainage 
galleries, or that flows naturally to the earth’s surface via 
seeps or springs. Eight (8) major groundwater basins pro-
vide about one-third of the County’s overall water demand, 
except during times of drought. A reduction or decline in 
groundwater quantity or quality is detrimental to water 
users countywide, especially to the hundreds of households 
in rural areas who depend solely on private wells.

Water accumulates beneath the ground in saturated zones, 
or aquifers, which are referred to as groundwater basins. 
These aquifers can hold millions of acre-feet (AF) of water 
and extend for miles. Basins fill with water as a result of 
snowmelt, rain, and surface flow percolating through 

Castaic Lake Reservoir
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the soil. A major issue in the County is that most of the 
groundwater basins never fully recharge because the rate 
of water extraction is much higher than the rate of natural 
recharge. 

In the southern part of the County, the natural recharge 
process is severely hampered by impervious surfaces (sur-
faces that do not permit the absorption of fluids) associated 
with urbanization and development. In the open space 
areas of the northern part of the County where substan-
tial percolation does occur, water demand is so great that 
annual precipitation and spreading ground operations are 
not sufficient to recharge the basins. 

In an effort to mitigate groundwater depletion, water agen-
cies throughout the County have developed strategies to 
artificially recharge groundwater. One strategy purchases 
imported water or utilizes recycled water and injects it back 
into the water basins. Another strategy diverts imported 
water to designated spreading grounds, where it can per-
colate back into the water basins. In an effort to reduce 
imported water supplies, the County also diverts some of 
its treated stormwater into spreading grounds to replenish 
the groundwater supply.

Groundwater Pollution
Because approximately one-third of the County’s local 
water supply is drawn from groundwater basins, the quality 
of this water source is critical. Contamination from past 

industrial and agricultural practices, saltwater intrusion, 
urban runoff and leaking from contaminated underground 
storage tanks has decreased useable groundwater supplies 
throughout the County. Federal and state agencies such as 
the Environmental Protection Agency and Regional Water 
Quality Control Boards are working to improve the qual-
ity of groundwater by identifying contaminates, initiating 
clean up efforts and bringing enforcement actions against 
polluters. To reduce pollution in the future, each city and 
the County of Los Angeles are implementing water pollu-

tion prevention programs appropriate 
for their jurisdiction.

Recycled Water
Recycled water is used primarily for 
recharging groundwater aquifers 
through spreading operations and 
injection at seawater barriers. Other 
uses of recycled water include irriga-
tion of landscaping, most commonly 
in parks, golf courses, and for roadway 
medians; supplying industrial pro-
cesses, such as cooling and transpor-
tation, washing, and rinsing; filling 
artificial and decorative ponds and 
lakes; and flushing toilets in large, 
non-residential buildings. 

Stream With Concrete Slabs

LA County Flood Control Districts Dam and Recharge Area
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The County Sanitation Districts operate reclamation plants 
throughout the County and are the largest producers of 
recycled water. Other producers of recycled water include 
the cities of Burbank, Glendale, Los Angeles, Santa Monica, 
and the Central, Las Virgenes, and West Water districts. 
Three of these plants in the southern part of the County 
are capable of delivering over 50,000 acre-feet of treated 
water each year to spreading grounds and injection wells to 
combat salt-water intrusion into groundwater basins from 
the Pacific Ocean. In the Antelope Valley, recycled water is 
used for agriculture and supports large bird populations 
at Piute Ponds. 

 Water Conservation
Conservation is a critical component of water resource 
management and is, in effect, another way to create addi-
tional water supply. Voluntary conservation measures by 
industries and residents have been successful in the past, 
particularly with regard to outdoor water use. Two-thirds 
of residential water use is attributed to landscape mainte-
nance, which makes conservation measures such as plant-
ing drought-tolerant, indigenous plants (a practice known 
as xeriscaping), an important component of conservation 
policy.

The conservation of the County’s water supply is a pri-
mary goal of local and County officials. To reduce the 
County’s dependence on imported water, County agen-
cies are establishing various conservation programs to 

address this significant policy issue. 
One example from the Department of 
Public Works is the creation of water 
reclamation projects and groundwater 
recharge facilities to capture storm-
water runoff. In the year 2000 alone, 
County conservation efforts captured 
220,000 acre-feet of local stormwater 
runoff that was valued at $80 million 
dollars. 

In addition to stormwater runoff, the 
General Plan supports conservation 
efforts that focus on curbing demand 
by reducing consumption through 
technological advances, such as aera-
tors and motion sensors on low flush 
toilets and stalls, on-site grey water 
reclamation and dual plumbing, and 

promoting xeriscaping. At the same time, educational cam-
paigns are being created to discourage wasteful water con-
sumption. While current water supply is adequate, better 
water management and conservation efforts are necessary 
to stretch the available supply if the County is to accom-
modate future growth. There are several policies in this 
General Plan that were created to promote water conserva-
tion efforts throughout the County.

Impaired Water Bodies
Section 303(d) of the federal Clean Water Act (CWA) 
requires states to identify and establish a list of water bodies 
for which technology-based effluent limitations required by 
section 301 of the CWA are not stringent enough to attain 
and maintain applicable water quality standards. These 
water bodies on the 303(d) list are termed “impaired water 
bodies”. For each water quality limited segments of water 
bodies identified in the 303(d) list, states are required to 
develop what is called “total maximum daily load (TMDL)”, 
which is the maximum amount of a pollutant that a water 
body can receive and still attain water quality standards. 
The pollution above that maximum has to be “budgeted” by 
allocating it among the various sources of the pollutant in 
order to regain the beneficial uses of the water body.

The majority of the water bodies in Los Angeles County, 
including rivers, lakes, coastal estuaries, bays, and beaches 
are in violation of the CWA and are placed on the 303(d) 
list. More than a dozen of different pollutants including 

Los Angeles River
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metals, nutrients, bacteria, organics, pesticides, trash, and 
other contaminants are found in the County’s water bodies 
in amounts significantly above established water quality 
standards. 

TMDL Implementation Plan
The TMDL Implementation Plan provides a schedule for 
responsible jurisdictions to implement systems, programs, 
and Best Management Practices (BMPs) to comply with 
progressive pollutant reduction schedules. More than 35 
TMDLs are expected to be established in Los Angeles 
County by 2012. As of March 2008, about 15 TMDLs are 
already in effect, and the rest are being developed by the 
Los Angeles Regional Water Quality Control Board. The 
development of each TMDL results in an amendment of 
the Basin Plan, and subsequent inclusion into the National 
Pollutant Discharge Elimination System (NPDES) Permit 
program. The County recognizes the impact that urbaniza-
tion has caused on our water resources and the environment, 
and is seriously engaged in taking actions to mitigate the 
problems. 

Water Quality
The U.S. Environmental Protection Agency has found that 
close to 218 million Americans live within 10 miles of 
a polluted lake, stream, river, or coastline, and most of 
Los Angeles County falls within this category. The cost of 
cleaning polluted water bodies is significant. Water quality 
regulation and implementation programs are beginning 

to make a difference, but without major public awareness 
and behavioral changes, the clean up process will remain 
an ongoing challenge.

The Federal Water Pollution Control Act (Clean Water Act) 
mandates that states develop water quality programs to 
protect the nation’s water supply. In the State of California, 
this responsibility rests with the State Water Resources 
Control Board (SWRCB) and its nine (9) Regional Water 
Quality Control Boards (RWQCBs). Statewide policies and 
regulations are set by the SWRCB and then implemented 
by the RWQCBs through Water Quality Control Plans, also 
known as Basin Plans. 

Regional Water Quality Control Boards
Two regional water quality control boards work with the 
County and local water purveyors to achieve the objectives 
set forth in their Basin Plans. The Los Angeles Regional 
Water Quality Board monitors most of the County, with 
the exception of the Antelope Valley, which is monitored 
by the Lahontan Regional Water Quality Board.

Basin Plans identify water pollutants and impaired stream 
courses in an effort to reduce illness in humans, destruc-
tion of riparian and marine habitats, and the loss of local 
tax revenue as a result of decreased tourism and increased 
remediation costs. Management of pollutants is set forth 
within the Basin Plan under NPDES.

National Pollutant Discharge Elimination System (NPDES)
In 1987, an amendment to the Clean Water Act effectively 
prohibited the discharge of pollutants to waters of the 
United States from stormwater, unless such discharge is 
in compliance with a National Pollutant Discharge Elimina-
tion System Permit. The NPDES is a permitting program 
that established a framework for regulating municipal, 
industrial, and construction stormwater discharges into 
surface water bodies and stormwater channels.

The Los Angeles and Lahontan Regional Water Quality 
Control Boards are responsible for implementing the feder-
ally mandated NPDES program in the County through the 
adoption of an Order, which is effectively the NPDES Permit 
for that region. The Los Angeles Regional Board’s Permit 
designates 84 cities within the Board’s region as permittees, 
and the County of Los Angeles as the Principal Permittee of 
the NPDES Permit. The NPDES Permit defines the respon-
sibilities of each permittee to control pollutants, including 

Polluted Waterways
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the adoption and enforcement of local ordinances and 
monitoring programs. The principle permittee is responsible 
for coordinating activities to comply with the requirements 
set forth in the Permit, but is not responsible for ensuring 
compliance of any other permittee. The County’s Storm-
water Ordinance requires that the discharge, deposit, or 
disposal of any stormwater and/or runoff to storm drains 
must be covered by a NPDES permit.

For the unincorporated areas of the County, in accordance 
with the NPDES Permit, the County implements a Stan-
dard Urban Stormwater Mitigation Plan (SUSMP) at the 
project-site level to address pollutants generated by specific 
activities and types of development. The main purpose of 
this planning program is to identify new construction and 
redevelopment projects that could contribute to stormwa-
ter pollution, and to mitigate run-off from those projects 
by requiring that certain Best Management Practices be 
implemented during and after construction. Moreover, 
the SUSMP prevents erosion by controlling runoff rates, 
protecting natural slopes and channels, and 
conserving natural areas. 

Further information on the county’s two (2) 
Regional Water Quality Control Boards and 
their NPDES programs can be found on the State 
of California Environmental Protection Agency 
website, located at http://www.swrcb.ca.gov/rwqcb4/ 
(Los Angeles) and http://www.swrcb.ca.gov/rwqcb6/ 
(Lahontan).

Watershed Resources
A watershed is an area or region that, by its land char-
acteristics, contributes to the flow of water, sediments, 
and dissolved materials from the land into a common 
river, lake, groundwater basin, ocean, or other water 
body. A watershed encompasses all interrelated 
functions of the water cycle, surface flow, 
soil movement, vegetation, and wildlife 
occurring in a land area that is naturally 
bounded by mountain ridgelines. It is a 
vast undertaking to analyze the health 
of watersheds. However, individual water-
sheds are monitored to better understand 
the connections between their natural func-
tions and human activities.

Watershed Management
Watershed management is a comprehensive approach 
to effectively protect and restore a watershed’s natural 
resources and water quality, particularly the biological 
function of riparian habitat and aquatic systems. Watershed 
management integrates flood protection with water quality 
and conservation, and preserves existing open space for 
habitat and recreation. 

Because a watershed encompasses many jurisdictions, water 
quality and natural resource issues are best managed at a 
regional or watershed level. The Los Angeles County Depart-
ment of Public Works has taken a leading role in engaging 
local stakeholders and jurisdictions in an effort to generate 
partnerships, collaborate with educational and professional 
institutions, and develop and implement Watershed Master 
Plans throughout the County. These plans incorporate mea-
sures to maintain flood protection standards and provide 
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assistance in the event of flooding, encourage watershed 
management practices, and improve the quality of water 
that flows to rivers, lakes, and the ocean.

Watershed Impacts
The General Plan recognizes the importance of utilizing a 
watershed-based planning approach. Rivers, streams, and 
other drainage courses can be greatly affected by land use 
planning within the watershed. The specific issues impact-
ing water bodies within each watershed should be taken 
into consideration, including pollutants of concern, TMDLs, 
natural ecology, and potential for hydromodification.

Hydromodification
Hydromodification is one of the leading sources of impair-
ment in streams, lakes, estuaries, aquifers, and other 
water bodies in the United States. Three major types of 
hydromodification activities, channelization and channel 
modification, dams, and stream bank and shoreline ero-
sion, change a water body’s physical structure as well as its 
natural function. These changes can cause problems such 
as changes in flow, increased sedimentation, higher water 
temperature, lower dissolved oxygen, degradation of aquatic 
habitat structure, loss of fish and other aquatic populations, 
and decreased water quality. It is important to properly 
manage hydromodification activities to reduce non-point 
source pollution in surface and ground water. The County 
is currently working on new standards which will address 
hydromodification impacts to natural streams.

Los Angeles County Watersheds
There are several major watersheds, comprised of many sub-
watersheds, in Los Angeles County, as shown in Figure 6.9. 
The Technical Appendix to the General Plan contains a 
thorough discussion of the following watersheds:

Los Angeles River Watershed;•	
Dominguez Channel Sub-Watershed•	

San Gabriel River Watershed;•	
Santa Monica Bay Watershed;•	

Malibu Creek Sub-Watershed;•	
Ballona Creek Sub-Watershed;•	

Santa Clara River Watershed; and,•	
Antelope-Fremont Valleys Watershed.•	

The goals and policies which apply to water resources are: 

Goals, Policies, and Implementation Actions

Goal C/oS-13

A protected supply of water resources.

Policy C/oS 13.1:•	  Comply with requirements of adopted 
Municipal Separate Storm Sewer System, General Con-
struction, and point source NPDES permits.

Policy C/oS 13.2:•	  Full compliance of NPDES stormwater permit 
requirements.

Policy C/oS 13.3:•	  Full compliance with all approved TDML 
implementation and compliance plans for impaired water 
bodies.

Policy C/oS 13.4:•	  Strictly manage the use of septic systems, 
especially adjacent to water bodies.

Policy C/oS 13.5:•	  All development activities should be discour-
aged from encroaching on the 100-year floodplain, and 
regulated to ensure the safety of County residents in the 
200-year floodplain.

Implementation Action C/OS 13.1
Create a floodplain management ordinance that adequately 
protects floodplains from the encroachment by development, 
preserves natural recharge areas, and allows passive recreation 
along the County’s waterways.

Implementation Action C/OS 13.2
Prepare Watershed and River Master Plans to enhance aquatic 
habitats, promote recreational opportunities, and restore natu-
ral features.

•
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I. INTRoDUCTIoN
First adopted by the County Board of Supervisors (BOS) 
in 1974, the Noise Element sets the goals and policy direc-
tion for the management of noise in Los Angeles County. 
California planning law obligates the County to prepare a 
noise element that identifies and appraises noise issues in 
the County’s unincorporated communities. The purpose 
of the Noise Element is to limit the exposure of the general 
public to excessive noise levels. This Element includes:

A general discussion of noise and the noise environ-•	
ment of the County;
A discussion of how noise affects the residents and •	
businesses of the County;
The regulations and noise standards for the County; •	
and,
The goals and policies to regulate and mitigate noise •	
concerns.

II. DEFINING AND MEASURING NoISE

Unacceptable noise levels have a significant impact on the 
overall quality of life in the unincorporated areas of Los 
Angeles County. As a public policy issue, excessive levels of 
noise result in increased neighborhood annoyance, dissat-
isfaction, and declining property values. Due the County’s 
geographic, environmental, and cultural diversity, the levels 
and types of noise issues vary significantly throughout the 
County.

The Noise Environment
The typical community noise environment is made up of 
background or “ambient” noise and other higher, “intru-
sive” levels of noise. These levels frequently emanate from 

what are considered to be the major sources of noise. In 
unincorporated areas of the County the major sources of 
noise come from the various transportation systems that 
operate throughout the County; commercial and private 
airports, the Los Angeles County Metropolitan Transpor-
tation Authority’s (Metro) rail and bus networks, and the 
extensive freeway and highway system of the region. Other 
major sources of noise have historically been identified 
with industrial uses, such as manufacturing plants, and 
barking dogs

Noise Measurement
Sound and noise are often described in qualitative terms, 
and individuals differ greatly on what noises are considered 
pleasant or annoying. Therefore, putting quantitative mea-
surements on noise effects is quite technical. Basic levels of 
noise measurement referred to in this Element include:

Decibels (dB):•	  Refers to the strength of a sound as 
dependent on the pressure exerted by sound waves 
(in other words, the greater the pressure, the louder 
the sound);
Frequency:•	  Refers to sounds that are produced by rapidly 
or slow vibrating objects;
 “Community Noise Equivalent Level” (CNEL):•	  Provides a range 
of measurement for community noise levels that range 
from 30 decibels (very quiet) to 100 decibels (very 
loud); and,

“Day-Night Average Level” (DNL):•	  Refers to the aggregate of 
numerous single noise events to generate an average 
or composite sound level.

Effects of Noise on People
Excessive noise can pose a serious public health problem 
and is one of the most widespread environmental pollutants 
affecting County communities. Table 7.1 lists disturbances 

noIse element
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from excessive noise that range from 
minor sleep annoyance to potential 
hearing loss. Sensitive receptors to 
noise, such as children or the elderly, 
are at particularly high risk of being 
affected by excessive noise levels. The 
County recognizes the importance 
of alleviating noise for public health 
purposes, and the General Plan Noise 
Element creates a framework to reduce 
or prevent excessive levels of noise for 
all residents in the County.

III. REGULAToRY 
FRAMEWoRK
Noise Level Standards
All levels of government have respon-
sibilities for exercising control to miti-
gate the annoyances caused by noise. 
The following section outlines the 
noise level standards set by federal, 
state, and County regulations.

Federal Regulations
The adverse impact of noise was offi-
cially recognized by the federal gov-
ernment in the Noise Control Act of 
1972, which serves three purposes: 

Promulgating noise emission standards for interstate 1. 
commerce;
Assisting state and local abatement efforts; and,2. 
Promoting noise education and research. 3. 

The Federal Office of Noise Abatement and Control (ONAC) 
was initially tasked with implementing the Noise Control 
Act. However, the ONAC has since been eliminated, leav-
ing the development of federal noise policies and programs 
to other federal agencies and interagency committees. For 
example, the Occupational Safety and Health Adminis-
tration (OSHA) agency prohibits exposure of workers to 
excessive sound levels. The Department of Transportation 
(DOT) assumed a significant role in noise control through 
its various operating agencies, such as with the Federal Avia-
tion Administration (FAA), which regulates noise generated 
by aircraft and airports. Surface transportation system noise 

is regulated by a host of agencies, including the Federal 
Transit Administration (FTA), which requires that all rail 
systems receiving federal funding be constructed and oper-
ated in accordance with its regulations and specifications. 
The Federal Railroad Administration (FRA) sets forth and 
enforces safety standards, including noise emissions within 
railroad locomotive cabs. Transit noise is regulated by the 
federal Urban Mass Transit Administration (UMTA), while 
freeways that are a part of the interstate highway system are 
regulated by the Federal Highway Administration (FHWA). 
The FHWA has adopted and promulgated noise abatement 
criteria for highway construction projects. Finally, the fed-
eral government actively advocates that local jurisdictions 
use their land use regulatory authority to arrange new 
development in such a way that “noise sensitive” uses are 
either prohibited from being sited adjacent to a highway 

Table 7.1: Sources and Effects of Common Noise Levels
Decibels Effects observation Source

130

Hearing Loss

Pain Threshold Hard Rock Band
Thunder120

Deafening110 Jet Take-Off

100 Loud Auto Horn at 10 ft.

90

Very loud

Noisy City Street
85

80
School Cafeteria

75

70 Physiological 
Effects

Loud

Vacuum Cleaner at 10 ft.
65

60 Interference 
with Speech Normal Speech at 3 ft.

55

50 Sleep 
Interruption

Moderately Loud

Average Office
Dishwasher in Next Room45

40

Sleep 
Disturbance

Soft Radio Music
Quiet Residential Area35

30

Faint

Interior of Average Residence

20 Average Whisper at 6 ft.

10 Rustle of Leaves in Wind

5 Very Faint
Human Breathing

0 Audibility Threshold
Source: Compilation of scientific and academic literature, generated by FHWA and EPA
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or, alternately, that the developments are 
planned and constructed in such a manner that 
potential noise impacts are minimized. 

Since the Federal government has pre-empted the 
setting of standards for noise levels that can be 
emitted by transportation sources, the County 
is restricted to regulating the noise 
generated by the transportation sys-
tem through nuisance abatement ordi-
nances and land use planning. These 
are discussed further under County 
Regulations. 

State Regulations
One major identified source of excessive noise 
is airports. Title 21 of the California Code of 
Regulations establishes maximum accept-
able levels of aircraft noise for persons living 
in the vicinity of airports. The maximum 
exposure level around airports that the State 
believes is compatible with residences, schools, 
hospitals, and places of worship is 65 dB CNEL. 
Noise contours for all public use airports within 
the County are found in Figure 7.1, and in the County’s 
Airport Land Use Plan adopted by the 
Airport Land Use Commission (ALUC) 
in 1991, available on the Department of Regional Planning’s 
website at http://planning.lacounty.gov/spALUC.htm. 

Title 21 also requires each county in California with public 
use airports to establish an ALUC. The ALUC is mandated 
to fulfill two specific duties:

To prepare airport land use plans for promoting and •	
ensuring compatibility between each airport in a 
county and its surrounding and adjacent land uses; 
and,
To review local agency land use actions and airport •	
plans for consistency with the airport land use plan 
and policies.

In Los Angeles County, the Regional Planning Commission 
(RPC) serves as the ALUC and is responsible for protecting 
the health, safety, and welfare of the public. They do this 
by ensuring the orderly development of airports and the 

adoption of land use measures that minimize the public’s 
exposure to excessive noise and safety hazards within areas 
around public use airports. 

The ALUC prepares the land use compatibility plan called 
the Comprehensive Land Use Plan (CLUP), which must 
include an evaluation of noise as a primary component. The 
County’s 1991 CLUP contains 65dB CNEL noise exposure 
contours for each airport. 

Additional state regulatory codes related to noise abate-
ment include:

Uniform Building Code:•	  Title 24 of the California Code of 
Regulations requires certain noise insulation measures 
to be used in the design of all new residential construc-
tion other than detached, single-family dwellings; 
Vehicle Code:•	  Establishes maximum noise levels for 
motor vehicles; and,
California Code of Regulations:•	  Establishes maximum 
acceptable levels of aircraft noise. 
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The California Department of Health 
Service’s Office of Noise Control 
(ONC), established in 1973, was 
instrumental in developing regulatory 
tools to control and abate noise for 
use by local agencies. One significant 
model is the “Land Use Compatibility 
for Community Noise Environments 
Matrix”, which allows a local jurisdic-
tion to clearly delineate compatibility 
of sensitive uses with various incre-
mental levels of noise. The County has 
adapted this State matrix to develop 
the County’s exterior noise standards, 
as seen in Table 7.2. 

County Regulations
The County is chiefly involved in 
maintaining the health and welfare of 
its residents in respect to noise through nuisance abatement 
ordinances and land use planning. The County Noise Con-
trol Ordinance, Title 12 of the County Code, was adopted by 
the Board of Supervisors in 1977 “…to control unnecessary, 
excessive, and annoying noise and vibration ….” It declared 
that County policy was to “…maintain quiet in those areas 
which exhibit low noise levels and to implement programs 
aimed at reducing noise in those areas within the county 
where noise levels are above acceptable values” (Section 
12.08.010 of the County Code). 

On August 14, 2001, the Board of Supervisors approved an 
ordinance amending Title 12 of the County Code to prohibit 
loud, unnecessary, and unusual noise that disturbs the 
peace and/or quiet of any neighborhood or which causes 
discomfort or annoyance to any reasonable person of nor-
mal sensitivity residing in the area. Regulations can include 
requirements for sound barriers, mitigation measures to 
reduce excessive noise, or the placement and orientation 
of buildings, and can specify the compatibility of different 
uses with varying noise levels, as shown in Table 7.2.

In addition to the countywide noise 
ordinance, many communities address 
noise concerns in their individual area 
or community plans. For more infor-
mation on these plans and their respec-
tive noise control measures, please 
refer to the Department of Regional 
Planning’s (DRP) website under 
Land Use and Zoning Information 
at http://planning.co.la.ca.us/luz.htm. 

Community Attitudes about Noise
The County has conducted two sur-
veys to assess the subjective noise 
annoyance factor in unincorporated 
communities. In compliance with the 
County Noise Ordinance, the County 
Health Department’s Environmental 

Table 7.2: L.A. County Exterior Noise Standards

Noise Zone Designated Noise Zone Land Use 
(Receptor Property) Time Interval Exterior Noise 

Level (dB)

I
Noise-sensitive area, 
designated to ensure 
exceptional quiet

Anytime 45

II
Residential properties, 
zoned as such in the County 
Code Title 22

10:00 p.m. to 7:00 a.m. 
(nighttime) 45

7:00 a.m. to 10:00 p.m. 
(daytime) 50

III
Commercial properties, 
zoned as such in the County 
Code Title 22

10:00 p.m. to 7:00 a.m. 
(nighttime) 55

7:00 a.m. to 10:00 p.m. 
(daytime) 60

IV
Industrial properties, zoned 
as such in the County Code 
Title 22

Anytime 70

Source: Section 12.08.390 of L.A. County Code (a portion of the Noise Control Ordinance)

Airport Traffic, Lennox Community
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Hygiene Program performed noise complaint assessments 
for a four-year period from 1996 through 1999. During this 
period, the Health Department responded to a total of 111 
noise complaints under its statutory authority. 

The Department of Regional Planning conducted General 
Plan Workshops around the County to discuss commu-
nity concerns and generate feedback for the General Plan 
update process. The workshops revealed that in terms of 
noise, both urban and rural communities experience neigh-
borhood disturbances such as barking dogs, leaf blowers, 
garbage trucks, buses, and motorcycles. Urban residential 
areas seemed to be affected by commercial and industrial 
spillover noise, such as trucks making late night deliveries 
at neighborhood shopping centers. Virtually all commu-
nities objected to noise generated by freeways and major 
arterials. All communities also reacted to aircraft noise to 
some extent, with the strongest reaction from those whose 
homes and businesses lie beneath the flight path of major 
airports. The General Plan Noise Element incorporated 
the feedback from these various “Issue Workshops”, and 
used them in formulating the County’s goals and policies 
on noise regulation.

IV. GoALS, PoLICIES AND 
IMPLEMENTATIoN ACTIoNS

The goals and policies which apply to noise regulation 
are:

Goal N-1

An environment that is protected from unacceptable levels 
of noise.

Policy N 1.1:•	  Ensure the compatibility of land uses through-
out the County to minimize the exposure to excessive 
noise levels.

Policy N 1.2:•	  Employ effective noise abatement measures to 
achieve acceptable levels of noise as defined by the Los 
Angeles County Exterior Noise Standards.

Policy N 1.3:•	  Ensure cumulative impacts related to noise do 
not exceed excessive levels.

Implementation Action N 1.1
Identify significant noise issues in the County and create a 
working project list. Examples will include the need for sound 
walls and noise barriers, buffering, etc. This list can be used to 
identify funding sources and for grant applications.

•

RB-AR50891



169

Chapter 8
SAFETY ELEMENT

TABLE oF CoNTENTS
I. INTRoDUCTIoN  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170
II. BACKGRoUND .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  170

Existing Setting   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170
III. NATURAL HAZARDS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171

Seismic Hazards .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  171
Liquefaction and Landslides  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172
Geologic Hazards .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  172
Flood and Inundation Hazards  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172
Fire Hazards .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  175

IV. HAZARDoUS MATERIALS, HAZARDoUS WASTE, AND oTHER 
MAN-MADE HAZARDS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  175

Hazardous Materials and Hazardous Waste  . . . . . . . . . . . . . . . . . . . . . . .  175
Other Man-Made Hazards .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  175

V. PRoTECTIoN AND RESPoNSE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176
Office of Emergency Management (OEM)  . . . . . . . . . . . . . . . . . . . . . . . . .  176
Los Angeles County Fire Department (LACFD) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  177
Los Angeles County Sherriff’s Department (LASD)  . . . . . . . . . . . . . . . . . .  177
Hazard Mitigation Plan  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  177

VI. GoALS, PoLICIES, AND IMPLEMENTATIoN ACTIoNS .  .  .  .  .  .  .  .  178
THE GoALS AND PoLICIES WHICH APPLY To SAFETY ARE:   . . . . .  178

LIST oF FIGURES
Figure 8.1: L.A. County Seismic Hazards Map  . . . . . . . . . . . . . . . . . . . . . . . . .  172
Figure 8.2: L.A. County Flood Zone Map  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173
Figure 8.3: L.A. County Very High Fire Hazards Map  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   175

RB-AR50892



170

I. INTRoDUCTIoN
The purpose of the Safety Element is to reduce the potential 
risk of death, injuries, and economic damage resulting from 
natural and man-made hazards. The Los Angeles County 
Safety Element addresses the following issues: 

Natural hazards,•	  including seismic hazards, geologic 
hazards, flood and inundation hazards, and wildland 
and urban fire hazards.
Man-made hazards,•	  such as terrorism; bio-terrorism, and 
hazardous materials management.
County emergency and safety response services.•	

II. BACKGRoUND

The Safety Element assesses public health and safety threats 
from a variety of hazards, and it recommends strategies to 
reduce those threats. Local jurisdictions have a degree of 
discretion in tailoring the Safety Element to their particu-
lar concerns. As such, the serious threat of earthquakes 
to Los Angeles County has influenced the emphasis on 
earthquake-induced hazards in the General Plan. Fortu-
nately, many actions that reduce the risk from earthquakes 
also contribute to the reduction of risks from fire, flood, 
and other geologic hazards. 

Included in this Safety Element are a discussion of local con-
ditions and the incorporation of seismic hazard zone maps 
published by the California Department of Conservation, 
California Geological Survey, as required by the Seismic 
Hazards Mapping Act of 1990. These maps provide local 
government with an additional tool for identifying potential 
locations where the risks of damage to structures as a result 
of seismic events may be significant and life threatening. In 

addition to detailing provisions related to natural hazard 
issues, the matter of emergency preparedness in the face 
of disasters and the potential for subsequent man-made 
hazards is addressed in this element of the General Plan. 

The Safety Element provides guidance through policies 
and actions that can produce a safer environment. It is 
specifically designed to present public officials with suitable 
policies for decisions regarding regulations, programs, and 
projects that further public safety and assist County agen-
cies in meeting their public safety responsibilities. The threat 
of natural and man-made hazards to the County can never 
be totally eliminated. The implementation of the Safety 
Element, however, can significantly reduce the magnitude 
of impacts from a variety of future disaster events.

Existing Setting 
Los Angeles County is the center of the largest population 
concentration on the Pacific Coast, and is a key industrial, 
commercial, economic, and cultural center served by an 
extensive transportation, housing, and industrial infra-
structure network. 

Growth patterns in the County have seen the intensification 
of land uses throughout urban areas, and the extension of 
development into areas with environmental hazards, such 
as fragile hillsides, floodplains, and forests. This continued 
pattern of growth will further increase the vulnerability of 
the County to seismic, geologic, flood, and fire hazards. The 
County recognizes the need to maintain prudent land use, 
hazard abatement, and risk management programs.

It is the County’s responsibility to identify hazardous con-
ditions that expose the public to unacceptable levels of 
risk, and to cooperate with government agencies and the 
public-at-large to reduce risks to tolerable levels. Tolerable 

sAfety element
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levels of risk are achieved through compliance with county, 
state, and federal safety standards and policies. The County’s 
Office of Emergency Management (OEM) provides leader-
ship and inter-departmental emergency coordination, and 
it is the County’s liaison to state and federal safety agen-
cies. The County’s Emergency Operations Center (EOC) 
responds to both natural disasters and those related to 
terrorism. 

III. NATURAL HAZARDS
The following sections discuss the identified natural hazards 
and risks to the unincorporated areas of the County.

Seismic Hazards
Since 1800, over 90 significant earthquakes have jolted the 
Los Angeles region. Within the County itself, there are over 
50 active and potentially active fault segments, an undeter-
mined number of buried faults, and at least four (4) blind-
thrust faults capable of producing damaging earthquakes. 
Figure 8.1, the Los Angeles County Seismic Hazards Map, 
shows the fault lines that run through the County, and 
details seismic, liquefaction, and landslide zones.

Earthquakes present a multitude of potentially dangerous 
consequences that can include ground rupture, ground 
failure, and landslides. In addition, flooding of low-lying 
coastal areas could result from a tsunami generated by a 
large offshore earthquake or submarine slide. Widespread 
and localized earthquake-induced effects place structures 
or utility corridors at risk that, if damaged, could result in 
fires, failure of large dams, or the release of toxic, flammable, 
or explosive materials. 

A catastrophic earthquake would severely strain the emer-
gency response and recovery capabilities of federal, state, 
and local governments, and profoundly impact the regional 
and state economy. Several policies address safety mea-
sures to reduce the risks from a potential earthquake in 
the County.

Alquist-Priolo Earthquake Fault Zoning Act
The Alquist-Priolo Earthquake Fault Zoning Act of 1972 
was created to prohibit the location of most structures for 
human occupancy across the traces of active faults, thus 
lessening the hazard of fault rupture. Los Angeles County 
development complies with all aspects of the Alquist-Priolo 
Act. The three main provisions are to:

Require the California Geological Survey to imple-•	
ment maps of the surface traces of known active faults, 
including both the best known location where faults 
cut the surface and a buffer zone around the known 
trace(s);

Development Guidelines for projects 
in Seismic Hazard Areas
In addition to all of the requirements outlined in the 
Los Angeles County Building Code, the following guide-
lines apply to projects that are located within a Seismic 
Hazard Area as indicated on the Seismic Hazards Map 
(Figure 8.1):

A geology report, prepared by a registered geolo-1. 
gist, shall be submitted to the appropriate local 
agency for review prior to approval of a proposed 
development within a Seismic Hazard Area. 
No structure for human occupancy shall be con-2. 
structed within 50 feet of an active fault trace (spe-
cific exceptions include individually constructed, 
wood frame, single family residences and mobile 
homes).
Applications for zoning or tentative subdivision 3. 
approval or renewal shall be submitted to the 
County Engineer for review. On the basis of this 
review, the County Engineer shall determine the 
necessity for additional geologic data, and estab-
lish such conditions for development as may be 
appropriate.
The following uses shall be prohibited in Seismic 4. 
Zones: emergency response facilities including 
sheriff and fire stations; vital facilities including 
hospitals and major utility and communications 
installations; and facilities for dependent popula-
tions, including but not limited to, schools, day 
care centers, convalescent homes, institutions 
for the physically and mentally handicapped, and 
high security correctional institutions.
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Require property owners (or their real •	
estate agents) to disclose that their prop-
erty lies within identified hazard zones; 
and,

Prohibit new construction of projects as •	
defined by the Alquist-Priolo Act within these 
identified hazard zones until a comprehensive 
geological study has been completed.

The following general standards and conditions for 
development in seismic zones will apply in all unincor-
porated areas, and may be expanded and elaborated upon 
by local-level plans.

Liquefaction and Landslides
In 1990, the California State Legislature 
passed the Seismic Hazards Mapping Act 
requiring the California Geological Survey 
to prepare new Seismic Hazard Zone Maps 
showing areas where earthquake-induced 
liquefaction or landslides have historically 
occurred, or where there is a high potential for 
such occurrences. The purpose of the Seismic 
Hazards Mapping Act is to protect the public from 
the effects of strong ground shaking, liquefaction, landslides, 
and other ground failure, as well as other hazards caused 
by earthquakes. Figure 8.1, the Los Angeles County Seismic 
Hazards Map, shows the liquefaction and landslide risks 
for the County.

In addition to fault traces and seismic zones, the two (2) 
additional categories on the Seismic Hazards Map are liq-
uefaction and landslide zones:

Liquefaction:•	  Liquefaction is a process by which water-
saturated granular soils transform from a solid to a 
liquid state during strong ground shaking; and,
Earthquake-Induced Landslides:•	  A landslide is a general 
term for a falling, sliding, or flowing mass of soil, rocks, 
water, and debris. 

Geologic Hazards
More than 50 percent of unincorporated Los Angeles 
County is comprised of hilly or mountainous terrain, and 
development pressure is projected to continue in these geo-
logically sensitive areas. Hillside hazards are identified as 
a major problem throughout the County. Mud and debris 

flows, active deep-seated landslides, hillside erosion, and 
man-induced slope instability comprise the vast majority 
of hillside hazards and create both pre-development and 
post-development problems. These geologic hazards include 
artificially saturated or rainfall-saturated slopes, the erosion 
and undercutting of slopes, earthquake-induced rock falls 
and shallow failures, and natural or artificial compaction 
of unstable ground. While the elimination of all losses 
from geologic hazards is unrealistic, the County actively 
works to limit the occurrence of large-scale losses through 
regulation and development standards.

Flood and Inundation Hazards
Flooding in the County can be earthquake-induced or can 
result from intense rainfall. Although the likelihood for the 
catastrophic inundation of low-lying coastal areas of the 
County by tsunamis is considered relatively low, the risk of 
losing the vital commerce associated with the Los Angeles/
Long Beach Harbor warrants adequate risk reduction mea-
sures. As such, the Ports of Long Beach and Los Angeles 
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have completed a Tsunami Hazard Assessment to guide 
disaster planning and mitigate damage from 
a potential tsunami at their facilities. 

The significant commercial, residential, and 
public investment in unincorporated Marina 
del Rey is also at risk. Inundation caused by a 
catastrophic dam or aqueduct failure could dev-
astate large areas of the County and threaten many 
residences and businesses. Two (2) dam failures and 
one (1) near failure have occurred in the County since 
1928. Frequently occurring, intense storm events have 
also caused mudflow and flood hazards involving the 
destruction of property, injuries, and deaths. Figure 8.2 
shows the County’s flood zone areas. Detailed descriptions 
of the County’s development standards in flood zone areas 
are contained in the Safety Element in the Technical 
Appendix to the General Plan.

The following general standards and con-
ditions for development in flood zones 
will apply in all unincorporated areas, 
and may be expanded and elaborated 
upon by local-level plans.

Floodplain Management
Since October 1990, the County has been a vol-
untary participant in the National Flood Insur-
ance Program (NFIP) of the Federal 

Emergency Management Agency (FEMA). As a participant, 
the County is responsible for the regulation of develop-
ment in special flood hazard areas of the County and the 
planning for other floodplain management activities that 
will promote and encourage programs for the preservation 
and restoration of the natural state of the floodplain. As a 
compliance requirement of the National Flood Insurance 
Program, the County enforces regulations of these develop-
ments to ensure that buildings are erected at a safe elevation 
to prevent potential damages to properties.

The County provides information regarding flood zone 
designations from FEMA’s Flood Insurance Rate Maps to 
property owners for use in resolving flood insurance issues 
with their respective insurance companies and lending 
institutions. The County has developed a flood zone website 
for use by the general public to access this information at 
www.dpw.lacounty.gov/apps/wmd/floodzone.

101

14

118

110

170

91

134

210

60

2

103

47

22

57

5

210

10

405

110

710

10

101

105

71

90
605

5

210

 

NOTE:  Islands are not shown
             in their true locations.

ANGELES NATIONAL FOREST

ANGELES NATIONAL FOREST

SANTA MONICA MOUNTAINS

PUENTE HILLS

SAN CLEMENTE
ISLAND

SANTA CATALINA
ISLAND

LEGEND:
100-Year Flood Plain 

500-Year Flood Plain 

Unincorporated Area

National Forest

no data available - Military Land

LOS 
  PADRES
    NAT'L 

          FOREST

Figure 8.2: L.A. County Flood Zone Map

Big Tujunga Dam

RB-AR50896



174

Chapter 8: Safety Element

1

2

3

4

5

6

7

8

9

10

A1

A2

The Flood Maintenance Division of the Department of 
Public Works (DPW) is responsible for operating and 
maintaining flood control and water conservation facili-
ties. These facilities include fifteen (15) major dams, 284 
debris basins, 450 miles of storm drain channel, 2,500 
miles of drains, 33 pump plants, 30 spreading grounds 
covering 1,989 acres, and 22 miles of barrier projects that 
prevent the intrusion of seawater into the fresh water sup-
ply.  The Flood Maintenance Division 
is also responsible for implementing 
Best Management Practices (BMPs) 
to meet the permit requirements of 
the National Pollutant Discharge 
Elimination System (NPDES). These 
BMPs include the inspection of all 
storm drains for illegal connections 
and discharges.

The County also conducts educational 
outreach programs to unincorporated 
communities on how to mitigate 
flooding impacts to their properties. 
The County seeks to reduce the flood 
insurance cost for residents who are 
required to purchase flood insurance 
by taking actions which lower the 
community rating system number.

The County restricts development within floodplains. Any 
development within the floodplain cannot increase the 
flood hazard to adjacent properties by increasing the capital 
flood water surface elevation, deflecting flows, or increas-
ing the velocity of the flow such that it causes bank erosion. 
Developments in the floodplain must make provisions to 
avoid these impacts and eliminate inundation hazards by 
providing adequate drainage facilities through protective 

Development Guidelines for projects in Flood Zones
The following guidelines apply to projects that are located within a Flood Zone as indicated on the Flood Zone map 
(Figure 8.2):

No permanent structures shall be constructed, altered, modified or enlarged within the boundaries of a flood 1. 
zone, except: a) those accessory structures that will not impede the flow of water, and, b) flood control structures 
approved by the County Flood Control District. 
Any development proposed within a flood zone area shall be reviewed by the County Engineer or Flood Control 2. 
District who will define the area within which no permanent structures or improvements shall be permitted.
The scale, design, and intensity of any approved project in a flood zone must minimize exposure of current and 3. 
future community residents to flood related property damage and loss.
Any proposed project in a flood zone must be consistent with density and use standards set forth in the General 4. 
Plan or applicable local-level plan, and must be compatible with the character of surrounding development.
Any proposed project in a flood zone must be situated and designed so as to avoid isolation from essential services 5. 
and facilities in the event of flooding.
The costs associated with on and off-site hazard mitigation, including design, construction, and continued mainte-6. 
nance of necessary flood protection facilities will be assumed by the developer and/or future owners, occupants, 
or residents of the proposed development.

Flood Damaged Road
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walls, suitable fill, raising the floor level of the building, or 
a combination of these methods.  The County also requires 
compliance with FEMA regulations, including a maximum 
one (1) foot rise in water surface elevation of flood flows.

Fire Hazards
Los Angeles County is subject to the threat from urban fires, 
and especially wildland fires, due to its hilly terrain, dry 
weather conditions, and the nature of its plant coverage. The 
Forestry Division of the Fire Department has designated 
woodland and brush areas with high fire potential as Very 
High Fire Hazard Severity Zones. A variety of regulatory 
programs and standards are directed toward the abate-
ment of this hazard and can be found on the Los Angeles 
County Fire Department’s Forestry Division website at 
http://fire.lacounty.gov/Forestry/Forestry.asp. Figure 8.3 shows the 
areas of the County susceptible to very high fire hazards.

Due to the intensity of development, the number of the 
potentially affected populations, and the difficulties of con-
tainment, the County must also devote major 
resources to controlling potential fire hazards 
in its urban areas. Fire safety and suppression 
are especially critical in industrial areas and 
high-rise buildings. More information on the 
County’s fire prevention and safety programs can 
be found on the Los Angeles County Fire Depart-
ment’s website, located at http://fire.lacounty.gov.

IV. HAZARDoUS MATERIALS, 
HAZARDoUS WASTE, AND 
oTHER MAN-MADE HAZARDS

Hazardous Materials and Hazardous Waste
As one of the nation’s largest industrial cen-
ters, the County is vulnerable to the unau-
thorized releases of hazardous materials. 
The County is also a major producer of 
a wide variety of toxic, flammable, and 
explosive materials. An assortment of 
toxic materials are also stored and used 
in many small businesses and households 
throughout the County. Earthquakes, fires, 
and floods pose a threat to the possible release 
or explosion of hazardous materials. 

The Safety Element addresses only limited aspects of hazard-
ous waste and materials management, in particular, those 
aspects related to seismic events, fires, and floods. In general, 
hazardous materials management is more fully addressed in 
the Los Angeles County Integrated Waste Management Plan 
(California Code of Regulations (CCR) Section 18755.5), 
which is adopted by reference in the General Plan.

other Man-Made Hazards
The Los Angeles region, regarded throughout the world as an 
economic, population, and cultural center, is a prime target 
for potential terrorist incidents. The County recognizes the 
need to address this growing safety concern throughout the 
County. Inter-jurisdictional cooperation is an important 
element in providing an effective system to provide a safe 
environment from man-made hazards like terrorism. The 
following sections discuss the services and agencies that 
comprise the safety systems for unincorporated areas of 
the County.
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V. PRoTECTIoN AND RESPoNSE
The Safety Element provides a policy framework for the 
implementation of short-range emergency preparedness 
plans to maintain long-term safety goals. This section 
describes the protection and response providers for the 
unincorporated areas of the County.

office of Emergency Management (oEM)
The Office of Emergency Management is responsible for 
organizing and directing the preparedness efforts of the 
Emergency Management Organization of Los Angeles 
County. The OEM is the day-to-day Los Angeles County 
Operational Area coordinator for the entire geographic area 
of the County. OEM’s broad responsibilities include: 

Planning and Coordination:•	  
Maintaining an approved Operational Area •	
Emergency Response Plan (see following section); 
and,
Providing ongoing leadership and coordinating •	
disaster plans and exercises with the 88 cities, 137 
unincorporated communities and 288 special 
districts in the county. 

operations:•	
Maintaining the County Emergency Operations •	
Center (CEOC) in a state of operational readi-
ness, in partnership with the Sheriff’s Emergency 
Operations Bureau;
Serving as on-call CEOC first responders on a •	
24-hour basis;
Providing an OEM duty officer on a 24-hour basis •	
to address inquiries and concerns from County, 
local and state officials regarding potential or 
escalating emergency conditions; and,
Training and technical operations.•	

Public Education & Grants Administration:•	
Maintaining a cadre of CEOC team members •	
trained in section and position responsibilities 
and use of the Emergency Management Informa-
tion System (EMIS); and,
Providing ongoing training for county Depart-•	
ment Emergency Coordinators (DECs) and Build-
ing Emergency Coordinators (BECs). 

operational Area Emergency Response Plan
The most crucial emergency response plan in the unin-
corporated areas of the County is the Operational Area 
Emergency Response Plan (OAERP), which is prepared 
by the Office of Emergency Management. The OAERP 
strengthens short and long-term emergency response and 
recovery capability, and identifies emergency procedures 

Fire Station Response, Altadena

Hazardous Materials Team, Los Angeles County Fire Department
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and emergency management routes in the County. The 
OAERP, along with more information on the OEM, can 
be found at the County’s Chief Executive Office (CEO) 
website at http://lacoa.org/. 

Los Angeles County Fire Department (LACFD)
The LACFD is organized into nine (9) divisions throughout 
the unincorporated County. In 2005, the LACFD had 4,547 
personnel, which includes 639 administrative personnel, 
and an extensive reserve of safety and fire-fighting equip-
ment. Out of the 282,091 emergency operations in 2005, 
over 68% were rescues (193,454 incidents), with the other 
88,637 incidents being fires (10,195) or classified as “other” 
(78,442). 

The LACFD operates other divisions including Emergency 
Services, Forestry, and a Health Hazard Materials Division, 
whose mission is to “protect the public health and the envi-
ronment throughout Los Angeles County from accidental 
releases and improper handling, storage, transportation, 
and disposal of hazardous materials and wastes through 
coordinated efforts of inspections, emergency response, 
enforcement, and site mitigation oversight.” The LACFD 
is covered in more detail in Chapter 9, the Public Service 
and Facilities Element. Further information on LACFD’s 
programs and divisions can be found on its website at 
http://fire.lacounty.gov/.

Los Angeles County Sherriff’s 
Department (LASD)
The LASD is the largest sheriff’s 
department in the world. In addition 
to specialized services, the LASD is 
divided into ten (10) divisions, each 
headed by a Division Chief. One of the 
newest divisions at LASD is the Office 
of Homeland Security, a proactive 
effort to enhance the Department’s 
response to potential threats related to 
local homeland security issues, such as 
terrorism or bio-terrorism. The LASD 
is also covered in more detail in Chap-
ter 9, the Public Service and Facilities 
Element. Further information on the 
LASD and the Office of Homeland 
Security can be found at the LASD’s 
website at http://www.lasd.org/.

Hazard Mitigation Plan
The County, in conjunction with its many emergency ser-
vices partners, has prepared a Local All-Hazards Mitiga-
tion Plan that sets strategies for coping with the natural 
and man-made hazards faced by residents. The plan is a 
compilation of information from County departments 
correlated with known and projected hazards that face 
southern California. The plan complies with, and has been 
approved by, the Federal Emergency Management Agency 
(FEMA) and the Governor’s Office of Emergency Services 
(OES). The plan has been formally adopted by the County 
Board of Supervisors (BOS) for use in the development of 
specific hazard mitigation proposals. 

The County Local All-Hazards Mitigation Plan addresses 
potential damages in the unincorporated portions of the 
County, as well as to County facilities. Cities, schools, special 
districts, and eligible non-profit organizations within the 
County must prepare and submit separate Hazard Mitiga-
tion Plans to FEMA for approval. The Plan can be found on 
the CEO’s website, located at http://lacoa.org/hazmit.htm.

Sheriff's Helicopter
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VI. GoALS, PoLICIES, AND 
IMPLEMENTATIoN ACTIoNS
The goals and policies which apply to safety are: 

Goal S-1

An effective regulatory system that prevents or minimizes per-
sonal injury, loss of life, and property damage due to natural 
or man-made disasters.

Policy S 1.1:•	 Enforce stringent site investigations for factors 
related to hazards. 

Policy S 1.2:•	 Limit development in high hazard areas such 
as floodplains, high fire hazard areas, and seismic hazard 
zones. 

Policy S 1.3:•	  Facilitate the safe transportation, use, and stor-
age of hazardous materials in the County.

Policy S 1.4:•	  Encourage the reduction or elimination of the 
use of hazardous materials.

Policy S 1.5:•	  Support comprehensive lead paint abatement 
efforts. 

Policy S 1.6:•	  Remediate brownfield sites to limit community 
exposure to potential toxins.

Policy S 1.7:•	  Encourage the purchase of homes on the Federal 
Emergency Management Agency (FEMA) Repeat Hazard 
List and designate the land as open space.

Policy S 1.8:•	  Prohibit and enforce restrictions on public access 
to important energy sites.

Policy S 1.9:•	  Limit development downslope from all 
aqueducts.

Policy S 1.10:•	  Promote safe, biodegradable alternatives to 
chemical-based products in households.

Policy S 1.11:•	  No development is allowed in County flood-
ways, as defined in the County Code.

Implementation Action S 1.1
Research procuring funding sources to purchase at risk proper-
ties in hazard areas on FEMA’s repeat hazards list.

Goal S-2

Effective County emergency response management 
capabilities.

Policy S 2.1:•	  Support County emergency providers with 
reaching their response time goals.

Policy S 2.2:•	  Promote the participation and coordination of 
emergency response management between cities and 
other Counties at all levels of government.

Policy S 2.3:•	  Coordinate with other County and public agency 
emergency planning and response activities.

Policy S 2.4:•	  Encourage the development of an early warning 
system for tsunamis, floods and wildfires.

Implementation Action S 2.1
Work with the County to hold a Safety Fair for County 
employees.

Implementation Action S 2.2
Digitize all historical approved project files, legal documents 
and pertinent Departmental information that would be nec-
essary to operate an emergency mobile Planning Office, in 
case the Hall of Records was inaccessible due to unexpected 
circumstances.

•
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I. INTRoDUCTIoN
The Los Angeles County General Plan’s Public Services 
and Facilities Element is intended to promote the orderly 
and efficient planning of public services as an important 
component of successful land use development and growth. 
The purpose of this element is to provide a summary of the 
public services and facilities that serve the County, and 
to establish a general set of policy goals that will guide 
public services in conjunction with the County’s projected 
growth.

The Public Services and Facilities Element primarily focuses 
on services and facilities that are publicly managed and are 
the most impacted by County growth and development. The 
General Plan recognizes that as the County continues to 
develop, the demand for public services and facilities will 
also need to expand. 

This element provides a framework for encouraging land 
use development and growth that is planned in conjunction 
with ensuring adequate public services and facilities. The 
Department of Regional Planning (DRP) will continue to 
support service providers by supplying project data that is 
necessary to determine the cumulative impacts of develop-
ment on public services and facilities.

The Public Services and Facilities Element covers the fol-
lowing topics:

Water;•	
Wastewater (Sewer);•	
Solid waste;•	
Utilities and telecommunications;•	
Fire;•	
Police;•	
Education; and,•	
Libraries.•	

Development Monitoring
In 1987, the Department of Regional Planning established 
a Development Monitoring System (DMS), which was a 
program to ensure that in quickly expanding areas, new 
development, public service infrastructure, and service 
capacity were closely monitored for inefficiencies. The DMS 
program monitored the expansion costs for schools, sew-
ers, fire stations, libraries, and water services in Urban 
Expansion Areas, and ensured that from a planning per-
spective, services were expanded to meet future growth 
projections.

The General Plan no longer identifies Urban Expansion 
Areas, and many of the expansion costs for services are 
now covered by specific development fees and by the Cali-
fornia Environmental Quality Act (CEQA). Therefore, the 
Department of Regional Planning no longer utilizes DMS. 
The special development fees that have replaced DMS are:

School Facilities Fee:•	  State of California Government 
Code, Section 53080;
Sewer Connection Mitigation Fee:•	  California Health Safety 
Code, Section 5474;
Fire Protection Facilities Fee:•	  Revenue & Finance Code, 
Title 4, Chapter 4.92; and,
Library Facilities Mitigation Fee:•	  Planning & Zoning Code, 
Title 22, Chapter 22.72.

The remaining service that was tracked by DMS is water, 
and since 1987, several State laws have been passed to ensure 
that there is an adequate water supply for new development. 
These include:

SB 610: Requires water purveyors to provide local govern-
ments with a Water Supply Assessment for large projects 
and criteria including: 

publIc servIces And fAcIlItIes element
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Residential developments having more than 500 dwell-•	
ing units;
Shopping centers or businesses employing more than •	
1,000 employees or having more than 500,000 square 
feet of floor space;
Commercial office buildings employing more than •	
1,000 employees or having more than 250,000 square 
feet of floor space;
Hotels or motels having more than 500 rooms;•	
Industrial, manufacturing, processing plants, or indus-•	
trial parks housing more than 1,000 persons, is greater 
than 40 acres or having 650,000 square feet of floor 
space; and,
Any project that increases a public water system that •	
currently has less than 5,000 connections by 10%.

SB 221: Requires verification of sufficient water supply as a 
condition of approval for tentative maps for subdivisions 
with more than 500 dwelling units or proposed residential 
developments that increase a public water system that cur-
rently has less than 5,000 connections, by 10%.

Urban Water Management Planning Act (1983): Requires urban 
water suppliers that provide water to 3,000 or more custom-
ers or provide 3,000 acre-feet of water annually to adopt and 
implement Urban Water Management Plans (UWMP) to 
ensure there is sufficient water to meet the needs of custom-
ers during normal, dry, and multiple dry years.

The Department of Regional Planning will continue to sup-
port service planning by making development data available 
to public service providers. The Public Services and Facili-
ties Element provides an overview of the County’s service 
providers and offers policy guidance for the continued coor-
dination of development activities with service providers to 
ensure appropriate capacity of our service infrastructure. In 
addition, the County recognizes that to support sustainable 
public service infrastructure, development in isolated and 
hazardous areas must be limited or restricted.

Service Extensions Match Development

Water Reliability Limits Development
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Goals, Policies and Implementation Actions
The general goals and policies that apply to Public Services 
and Facilities are:

Goal PS-1

A reliable and equitable network of public services and facilities 
throughout the County.

Policy PS 1.1:•	  Encourage the equitable distribution of public 
facilities throughout the County.

Policy PS 1.2:•	  Ensure the equitable distribution of commu-
nity social services, such as child care, workforce training, 
and elder care.

Policy PS 1.3:•	  Promote phased development whereby ben-
eficial public facilities such as schools, parks, fire protection, 
and law enforcement are developed in conjunction with 
land use proposals.

Policy PS 1.4:•	  Development should not occur in areas without 
adequate public services and facilities.

Policy PS 1.5:•	  Ensure impacts to County services are miti-
gated through impact fees or other programs.

Policy PS 1.6:•	  Support innovative public facility expansion 
efforts, such as substations or satellite offices in commer-
cial developments.

Implementation Action PS 1.1
Study and evaluate the creation of a standardized mitigation 
fee to be placed on all development for the provision of all 
public services and facilities including parks, libraries, schools, 
sewers, water, stormwater management, transportation and 
police and fire protection.

Implementation Action PS 1.2
Implement a services demand database that incorporates sub-
division activity data and other case data that can be used for 
services planning.

II. WATER
The County utilizes a complex water management system 
to provide a continuous supply of clean water for every-
day uses, and there are numerous water providers, water 
control boards, and other agencies that ensure the effective 
implementation of this system. This section of the Public 
Services and Facilities Element focuses on the provision, 
management, and use of water in the County, and provides 
policy direction for the continued effective maintenance of 
our water supply system.   

The County is very susceptible to any disruption in its water 
supply. For instance, a 2007 California court ruling to pro-
tect Delta Smelt, an endangered species in the Sacramento 
River Delta, reduced the water conveyed in the California 
State Water Project by 33 percent. This one event could 
have a potentially significant impact on the building and 
development activities in Los Angeles County. The need to 
conserve water, increase land use efficiencies, and promote 
the recycling of water is an ever-increasing need in the 
County. The County must be a leader in the way we conserve, 
use, and find new sources of water, as it will continue to be 
a critical planning issue in the future.

This section specifically addresses the County’s:

Water supply and drinking water;•	
Local and imported water supplies;•	
Water distributors; and,•	
Urban Water Management Plans.•	

Background
To manage existing and future water supplies, the County 
coordinates with state agencies and local water districts 
to operate a complex system that conserves, manages, and 
efficiently utilizes existing water resources for the County. In 
semi-arid Los Angeles County, drought, pollution, popula-
tion growth, and land use affect the quantity and quality of 

We are rapidly building a new functional 
unit, the metropolitan region, but we have 
yet to grasp that this new unit, too, should 
have its corresponding image

–Kevin Lynch

“
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local and regional water supplies. The 
overall demand for water is projected 
to increase dramatically between 2000 
and 2030, and the cost, quality, and 
availability of water will affect future 
development patterns. The County’s 
water supply is further threatened by 
ground and surface water pollution, as 
well as a reduction in the open space 
necessary for surface water percola-
tion and groundwater recharge. In 
short, the County recognizes that 
the effective maintenance and imple-
mentation of our water management 
system is an increasingly important 
factor in determining the success of 
our future development. 

Water Supply and Drinking Water
Los Angeles County is highly suscep-
tible to the ebbs and flows of water availability. The region’s 
climate is characterized by extended periods of dry weather, 
and the County’s annual average rainfall is 15.0 inches. 
However, rainfall in the County varies significantly based 
on topography. For example, the San Gabriel Mountains 
receives an annual average rainfall of 27.5 inches, whereas 
the Antelope Valley, an arid desert region, receives just 7.8 
inches annually. 

The County is served by a mix of local and imported water 
supplies, delivered through a complex system of aque-
ducts, reservoirs, and groundwater basins. The County 
is extremely dependent on outside sources for its water 
supply. Approximately 33 percent of the County’s water 
supply comes from local sources, while the remaining water 
supply is imported from outside the County. The County 
must continue to develop a diverse range of water resources 
to reduce the risk of an overall water shortage, especially 
since a local water supply is more sustainable and energy 
efficient than imported water. The following discussion 
outlines the primary local and imported sources of the 
County’s water supply.

Local Water Sources
Local water sources include surface water from mountain 
runoff, groundwater, and recycled water. While local water 
supplies are the least costly, surface water and groundwa-
ter supplies fluctuate in response to variations in annual 
rainfall, incidents of contamination, and effectiveness of 
conservation measures. Recycled water provides a reliable, 
consistently high quality supply of water, but also requires 
that additional infrastructure, statutes, and regulations 
governing the use of recycled water be modified before 
recycled water reaches its full supply potential. 

Desalination, or removing salt from ocean water, is a 
credible, potential water resource. There are several water 
agencies throughout Southern California preparing to add 

Pyramid Lake Reservoir

California Aqueduct
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desalinated water to their list of water supplies. The Met-
ropolitan Water District and Castaic Lake Water Agency 
plan to purchase desalinated water, and the Los Angeles 
Department of Water and Power is planning to build a 
desalination plant in Playa del Rey to supplement local 
water supplies in the County.

Imported Water Sources
Water is imported into the County from three sources: the 
Colorado River, the Bay-Delta in northern California via 
the State Water Project, and the Owens Valley via the Los 
Angeles Aqueduct. The Los Angeles Aqueduct primar-
ily serves the residents and businesses of the City of Los 
Angeles. 

Imported water supplies are politically controversial, espe-
cially as drought conditions have reduced major sources 
of water and States fight over dwindling imported water 
supplies, such as from the Colorado River. Depending on 
environmental needs, conservation measures, precipita-
tion levels, population growth, and political maneuverings, 
imported water sources may not be adequate in the future, 
and water agencies must work to find additional sources 
to offset projected demand. 

Water Distributors
Water services in the County are provided by a complex 
network of water districts, water wholesalers, and private 
companies that go about the business of developing and 
improving water service for their customers. Most of the 
imported water utilized in the unincorporated County is 
provided by the Metropolitan Water District, Castaic Lake 
Water Agency, Antelope Valley-East Kern Water Agency, 
Littlerock Creek Irrigation District, and the Palmdale Water 
District. Further information on these water distributors is 
available on their websites which are listed in the Technical 
Appendix to the General Plan.

Urban Water Management Plans 
In accordance with the State of California Urban Water 
Management Planning Act of 1983, every urban water 
supplier above a minimum size must prepare and adopt 
an Urban Water Management Plan (UWMP). These plans 
contain a description and evaluation of water supplies, rec-
lamation programs, and conservation activities. Based upon 
land use plans provided by local governments, the UWMP 
calculates the projected water demand for the district and 
compares this demand against current and anticipated water 

supplies. These plans, which are updated every five (5) years, 
are provided to local governments to assist them in mak-
ing informed decisions about new development proposals 
and whether there will be sufficient water supplies to serve 
completed projects.

The Southern California Association of Governments 
(SCAG) is preparing the Regional Comprehensive Plan 
(RCP) and is compiling all Urban Water Management Plans 
within the SCAG region. Local and County urban water 
management plans can be found on SCAG’s website at 
http://www.scag.ca.gov/rcp/uwmp.htm.

Streams and Wetlands Percolate Water into Aquifers
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Goals, Policies and Implementation Actions

Goal PS-2

A protected supply of County water resources.

Policy PS 2.1:•	  Support preservation, restoration and strategic 
acquisition of open space to preserve natural streams, 
drainage channels, wetlands, and rivers, which are neces-
sary for the healthy function of watersheds.

Policy PS 2.2:•	  Protect natural groundwater recharge areas 
and artificial spreading grounds.

Policy PS 2.3:•	  Effectively manage watersheds to balance 
growth and development with resource conservation and 
flood hazard mitigation.

Policy PS 2.4:•	  Support the preparation and implementation 
of watershed and river master plans.

Policy PS 2.5:•	  Promote the development and use of new 
and improved water and flood management technologies 
and infrastructure such as the utilization of Low Impact 
Development (LID) techniques.

Policy PS 2.6:•	  Maximize the conservation of water through-
out the County.

Policy PS 2.7:•	  Expand the existing supply of water though 
the development of new supplies such as desalination.

Implementation Action PS 2.1
Review and create a water conservation ordinance with appro-
priate enforcement procedures. Since Los Angeles County 
imports most of its water supply, this finite supply should be 
carefully distributed, used, and recycled in order to maximize 
efficiency and increase reliability.

Goal PS-3

A clean supply of water to satisfy current and future demand.

Policy PS 3.1:•	  Support measures to improve the quality of 
imported and local water, groundwater supplies, storm-
water runoff and desalinized water.

Policy PS 3.2:•	  Require all development to provide a guaran-
teed supply of water.

Policy PS 3.3:•	  Eliminate point and non-point source water 
pollution.

Policy PS 3.4:•	  Restrict the use of septic systems adjacent 
to aqueducts to eliminate the possibility of wastewater 
intrusion into the water supply.

Policy PS 3.5:•	  Encourage and support the increased produc-
tion, distribution and use of recycled water to provide for 
groundwater recharge, seawater intrusion barrier injection, 
irrigation, industrial processes, and other non-potable 
beneficial uses.

Policy PS 3.6:•	  Promote development of multi-use facilities for 
stormwater quality improvement, groundwater recharge, 
flood management and other compatible uses.

Implementation Action PS 3.1
Develop a “green streets” infrastructure program that retrofits 
stormwater infrastructure one project at a time to maximize 
groundwater recharge and reduce the burden on the County’s 
existing, centralized stormwater management system. A green 
streets approach to stormwater management would capture 
nearly all stormwater runoff to percolate into the groundwater 
basin, producing future water supply and quality, recreational, 
and environmental benefits.

Implementation Action PS 3.2
Create a water monitoring system to match existing water 
demand, existing and future conservation efforts, and pro-
jected demand with projected water supplies to ensure water 
availability for all development projects. Require this balance 
sheet to stay solvent, and create a method to reject all devel-
opment that does not have a guaranteed supply of water. for 
at least 20 years

Implementation Action PS 3.3
Create the position of a County water liason and lobbyist to 
the State capital in Sacremento.
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III. WASTEWATER AND SEWER
The Wastewater and Sewer section addresses the manage-
ment of wastewater effluent and raw sewage in Los Angeles 
County. Like most other public services in the County, 
wastewater management involves a complex mix of service 
providers to cover its large population and vast geographic 
area. The primary providers of wastewater management 
services for the unincorporated areas of the County include 
the Sanitation Districts of Los Angeles County, the Los 
Angeles County Department of Public Works (DPW), and 
individual cities' community-wide septic or wastewater 
systems.

The Sanitation Districts of Los Angeles County
The Sanitation Districts of Los Angeles County are in charge 
of the sewer and wastewater management activities in most 
of the County. They are a confederation of 24 independent 
districts that serve the wastewater and solid waste man-
agement needs of approximately 5.2 million people. The 
Sanitation Districts’ area covers 800 square miles, includ-
ing 78 incorporated cities and the unincorporated County. 
As of 2005, the Sanitation Districts owned, operated, and 
maintained 1,340 miles of sewers that conveyed 510 mil-
lion gallons per day (gpd) of wastewater, 200 million gpd 
of which is recycled, to eleven (11) wastewater treatment 
plants. The service areas for the County’s sewer systems 
include the Joint Outfall System, the Santa Clarita Valley, 

and the Antelope Valley. Further information about the 
County Sanitation Districts can be found on their website 
at www.lacsd.org. 

Los Angeles County Department of Public Works 
The Department of Public Works maintains 5,200 miles of 
main line sewers, 255 pumping stations and four (4) sewage 
treatment plants. The Department of Public Works Envi-
ronmental Programs Division also permits and inspects 
industrial waste discharge into local sewers. The Los Ange-
les County Code, Title 20, requires that every business 
that disposes industrial wastewater obtain a permit. These 
permits, and the assurance that proper water treatment 
procedures are conducted prior to discharge, are regulated 
by the Environmental Programs Division. 

Wastewater Management Issues
The treatment of stormwater runoff in wastewater man-
agement systems is a serious concern in the County, par-
ticularly because stormwater runoff contains pollutants 
including heavy metals, pesticides, herbicides, fertilizer, 
animal droppings, trash, food waste, fuels, oils, solvents, 
lubricants, and grease. The collection of these pollutants 
into stormwater channels, which has traditionally been 
discharged directly into the Pacific Ocean, has become a 
serious water quality issue.

Joint Water Pollution Control Plant  
Source: Pictometry International Corp

Typical Los Angeles County Storm Channel
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As the County’s reliance on imported 
water increases, more and more 
stormwater runoff is being diverted 
into the sewer system for treatment 
and reuse as recycled water. There 
is also a renewed focus for treating 
stormwater runoff and other waste-
water on-site before it is conveyed to 
the sewage system. Instead of burden-
ing the existing sewage system, on-
site treatment and retention basins 
clean up wastewater before it enters 
the water system, and if designed and 
located correctly, can increase natural 
groundwater recharge. This concept of 
treating stormwater runoff on-site is 
known as Low Impact Development 
(LID), which is a major policy consid-
eration in this General Plan.

Wastewater Management Plans
Integrated Regional Water Manage-
ment Plans (IRWMPs) deal mostly 
with water supply and quality. How-
ever, the involvement of wastewater in these plans has grown 
with the advent of the recycled water concept. Recycled 
water, which is the effluence of treated wastewater, is increas-
ingly utilized for secondary uses, such as in industrial 
cooling and landscaping. In parts of the arid Mojave Desert, 
recycled water is also being injected into aquifers as a water 
banking measure. 

The Standard Urban Stormwater Mitigation Plan 
(SUSMP), developed by the Department of Public Works 
and last updated in 2002, provides guidance to build-
ers, land developers, engineers, and planners in the 
selection of post-construction Best Management Prac-
tices (BMPs). Further information on the SUSMP is 
available at the Department of Public Works website at 
http://ladpw.org/wmd/npdes/SUSMP_MANUAL.pdf.

Goals, Policies and Implementation Actions

Goal PS-4

An updated and reliable network of wastewater systems in the 
County. 

Policy PS 4.1:•	  Encourage the planning and continued devel-
opment of countywide wastewater systems.

Policy PS 4.2:•	  Promote innovative programs and techniques 
in wastewater management.

Policy PS 4.43:•	  Avoid the use of private sewage disposal 
systems in landslide, hillside and other hazard areas.

Implementation Action PS 4.1
Develop a policy document on package sewage (wastewater) 
treatment plants that provides policy direction, siting, and 
design guidelines.

Implementation Action PS 4.2
Initiate septic tank maintenance educational programs in con-
junction with the Department of Public Works.

Table 9.1: Remaining Permitted Capacity for In-County Landfills (as of 1/1/07)

Landfill 2005 Disposal Rate 
(tons/day)

Remaining Capacity  
(Millions Tons)

Remaining 
Life (Years)

Puente Hills 12,079 26.6 7

Chiquita Canyon 4,853 11.01 8

Sunshine Canyon (County) 2,693 7.53 9*

Sunshine Canyon** (City) 4,118 4.26 4*

Calabasas 1,492 7.89 17

Lancaster*** 1,221 13.48 6

Scholl Canyon 1,431 6.4 14

Antelope Valley 997 9.19 30

Total 28,884 186.36
Source: Los Angeles County Integrated Waste Management Plan, Annual Report Dated April 2008

Note:  
Tons/Day = 6-day week 
Imported waste to various types of disposal facilities - 854 tpd 
Exported waste to landfills located outside of Los Angeles County – 5,713 tpd.Remaining capacity 
is based on an annual landfill operator survey.

*On February 6, 2007, the Board of Supervisors approved a new Conditional Use Permit (CUP) 
establishing a 30-year life. Provided certain conditions are met, the total available capacity for the 
combined City/County landfill is 73.4 million tons. 
**Lancaster Landfill current CUP requires it to close by August 2012.
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IV. SoLID WASTE MANAGEMENT 
Los Angeles County has the largest and most complex waste 
management system in the country. In 2007, the County 
produced on average 76,800 tons of trash per day. As avail-
able space for landfills is becoming scarce and more distant, 
and as local landfills reach their holding capacity, cities and 
counties have been mandated to more effectively manage 
waste and reduce their solid waste volume. This section 
describes the existing waste management programs in 
the County, and sets forth goals and policies for the future 
management of solid waste.

Background
The defining elements of waste management in the County 
continue to be the growing amounts of waste being gener-
ated and disposed, a shortage of solid waste processing 
facilities, and strong public opposition for new solid waste 
management facilities. There are eight (8) major solid waste 

landfills, four (4) small solid waste landfills, and two (2) 
waste-to-energy facilities that serve the County, as shown 
in Figure 9.1. 

Table 9.1 lists the remaining permitted capacity for landfills 
in the County as of January 1, 2007. These numbers reflect 
the average amount of waste that landfills take in per day, 
and how many years it will take to reach full capacity at 
current disposal rates. In 2013, the Puente Hills Landfill, 
the largest landfill in the County, will close. At that time, a 
significant percentage of the County’s solid waste will have 
to be exported to facilities out of the County, which will 
result in increased costs and environmental impacts. This 
concern is exacerbated by the fact that waste generation in 
the County is projected to increase to approximately 99,500 
tons per day (tpd) within the next 15 years.

Based on 2006 waste disposal figures, without major expan-
sions to existing landfills, the County’s current disposal 
system has approximately ten (10) years of remaining 

capacity left. The County recognizes the 
importance of effective planning and 
management of solid waste by promoting 
countywide waste diversion programs.

In 2006 the County exported over 5,700 
tpd to landfills in neighboring counties.  
In order to meet future disposal needs, 
the County will continue to export more 
waste to these landfills. Solid waste enter-
prises within the County are proponents 
of enhancing and developing Material 
Recovery Facilities/Transfer Stations 
to provide additional infrastructure to 
help meet our future disposal needs. The 
County Sanitation Districts completed 
acquisition of the Mesquite Regional 

Landfill in Imperial County, and has 
signed a purchase agreement for acquisi-

tion of the Eagle Mountain Landfill, subject 
to resolution of pending litigation. Mesquite 

Landfill has a permitted daily capacity of 20,000 
tpd and a 100-year lifespan.  The County Sani-
tation Districts are in the process of planning, 

designing, and developing a waste-by-rail system that 
could transport up to 8,000 tpd to the Mesquite Landfill.  
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The 2006 Annual Report for the Los 
Angeles County Integrated Waste 
Management Plan (IWMP) describes 
the County’s current strategy for 
maintaining adequate disposal capac-
ity through 2021. Provided certain 
assumptions are met, the County 
would meet its disposal capacity 
needs by successfully permitting 
and developing all in-county landfill 
expansions, more extensively utiliz-
ing out-of-county disposal capacity, 
developing necessary infrastructure 
to facilitate exportation of waste to 
out-of-County landfills, and develop-
ing facilities utilizing conversion tech-
nologies to the extent technically and 
economically feasible. The development of out-of-County 
disposal capacity, markets for recovered materials, and con-
version technologies are anticipated to meet the expanding 
needs for the County.

Waste Management Programs 
The County has a number of countywide diversion, source 
reduction, and household hazardous waste programs. In 
2005, the countywide diversion rate, or the rate of waste 
that has been diverted from landfills through recycling and 

other programs, was 49%, about the same as the statewide 
rate (48%). In that year, the County disposed approximately 
12 million tons of waste. 

A partial list of County waste management programs 
includes the following: Countywide Household Hazard-
ous Waste and Electronic Waste Management Program; 
County Smart Gardening Management Program; Smart 
Business Recycling Program, Illegal Dumping Program, 
Waste Tire Recycling Program, and the County Residential 
Recycling Program (Ordinance 90-0167). More information 
on these and other waste management programs can be 

found in the Public Works Environ-
mental Programs Division webpage 
at http://dpw.lacounty.gov/epd/.

Integrated Waste 
Management Plan (IWMP)
Los Angeles County adopted an 
Integrated Waste Management Plan 
(IWMP) in 1997. The IWMP was 
prepared in response to the Inte-
grated Waste Management Act of 
1989 (known as AB 939), and its 
associated regulations, which were 
developed by the California Inte-
grated Waste Management Board 
(CIWMB). As required by law, the 
IWMP establishes countywide goals 
for waste management, describes the 
historical countywide system of waste 

Conversion Technologies
As part of the strategy to reduce dependence on landfills, the County is 
evaluating and encouraging the development of conversion technologies 
in the region in order to transform residual solid waste from a liability to a 
resource.  The Southern California Conversion Technology Demonstration 
project spearheaded by the County will demonstrate the technical, economic, 
and environmental feasibility of these technologies. Conversion technologies 
refer to a wide variety of biological, chemical, and thermal (excluding incin-
eration) processes capable of converting residual post-recycled municipal 
solid waste and other organic feedstocks into useful products, alternative 
fuels, and clean and renewable energy. Additionally, utilizing conversion 
technologies locally could effectively enhance recycling, reduce pollution 
and greenhouse gas emissions, extend the life of existing landfills, and reduce 
dependence on fossil fuels.

Landfill Dozer
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management infrastructure, describes the current system of 
waste management in the County, and summarizes all waste 
management programs. The latest IWMP for Los Angeles 
County was adopted in July 1997 and is updated annually 
through Annual Reports. The report can be found at the 
Department of Public Works Solid Waste Information Man-
agement System website, located at www.SolidWasteDRS.org.

Trash Hauling
In the unincorporated areas of the County, solid waste 
collection services are provided through an open-market 
system in which each resident directly arranges for ser-
vices with the hauler. This system has been unable to meet 
demands created by changes in federal and state laws, public 
attitudes toward protecting the environment, and consum-
ers’ demands for better services and protection against 
excessive rate increases. The Department of Public Works 
began implementing the franchise system for the County 
for solid waste collection. Existing franchise areas include 
La Crescenta, Bassett/Valinda/South San Jose Hills, South 
San Gabriel, West Whittier, Citrus, and Rowland Heights. 
These franchise areas have seen improved customer service, 
increased accountability, cleaner neighborhoods, lower 
regulated rates charged by waste haulers, and increased 
diversion rates in these areas.

Sanitation Districts - Waste
The Sanitation Districts of Los Angeles County are a confed-
eration of 24 independent districts that serve the wastewater 
and solid waste management needs of approximately 5.2 
million people in the County. The Sanitation Districts’ area 
covers 800 square miles, including 78 incorporated cities 
and the unincorporated County. As of 2005, the Sanitation 
Districts operated three (3) active sanitary landfills that 
handled 20,000 tpd, 3,500 tpd of which is recycled. The 
County operates four (4) landfill gas-to-energy facilities that 
generate a total of 68 megawatts of energy per year, two (2) 
recycling centers, three (3) materials recovery/transfer facili-
ties, and partners with local jurisdictions in the operation 
of two (2) refuse-to-energy facilities. The increased use of 
environmentally negligible refuse to energy facilities and a 
massive expansion of the County's recycling programs and 
capacity will add to the efficiency, reliability, and longevity 
of the overall waste management system. Further informa-
tion about the County Sanitation Districts is available at 
www.lacsd.org. 

Goals, Policies and Implementation Actions

Goal PS-5

Minimal waste and pollution in the County.

Policy PS 5.1:•	  Maintain an efficient, safe and responsive waste 
management system that facilitates waste reduction while 
protecting the health and safety of the public.

Policy PS 5.2:•	  Reduce dependence on landfills by encourag-
ing solid waste management facilities that utilize conver-
sion technologies and waste to energy facilities.

Policy PS 5.3:•	  Ensure the safe use of former landfill sites.

Policy PS 5.4:•	  Reduce the County’s waste stream to negli-
gible levels.

Policy PS 5.5:•	  Encourage the use and procurement of 
recyclable and biodegradable materials throughout the 
County.

Policy PS 5.6:•	  Encourage recycling of construction and demo-
lition debris generated by public and private projects. 

Policy PS 5.7:•	  Ensure adequate and regular waste and recy-
cling collection services.

Implementation Action PS 5.1
Participate in a collaborative inter-agency effort to create a Zero 
Waste Program that will guide County Departments toward a 
zero waste, 100 percent recyclable environment.

Implementation Action PS 5.2
Create household, commercial, and industrial waste reduction 
programs that identify incentives and best practices for waste 
reducing and recycling activities.

V. UTILITIES AND TELECoMMUNICATIoNS

Los Angeles County is layered with utility rights-of-way, 
and properties that contain tower structures, substations, 
generating plants, pipelines, storage fields, valve stations, 
wells, radio and television studios, and other equipment 
facilities that comprise the County’s utility infrastructure, 
information, and communication networks. Public agencies 
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have little responsibility in providing electric, natural gas, 
or telecommunication services to unincorporated areas of 
the County. However, the County recognizes the need to 
define and ensure adequate levels of service in these areas 
as the County continues to grow.

Levels of Service
Telecommunication services, such as phone and cable ser-
vice, are provided by several private companies throughout 
the County. In the fast-changing telecommunications sector, 
private service providers have managed to provide County 
residents with adequate levels to meet the County’s expand-
ing population and economic sectors. 

One service area in the County that is facing considerable 
strain is electricity and power. As a result of continuing 
high growth in electricity usage, and the prolonged hot 
weather conditions during the spring of 2000, the entire 
State of California experienced “brown outs”, or periodic 
losses of power and forced reductions in electricity delivery. 
Subsequent years of warm weather and high electricity 
usage have kept an emphasis on the need to upgrade the 
County’s power grid and service capabilities, and more 
importantly, to educate the public on the need to conserve 
energy. Upgrades and enhancements of local services, and 
strong energy conservation programs will add to the reli-
ability and efficiency of the overall utility network, and 
will contribute to the long-term quality of life for County 
residents and businesses.

Similarly, the region’s substantial population growth is 
outpacing the development of new natural gas supplies, 
much of which is imported from out-of-state. In addition 
to heating and cooking, natural gas currently provides 73 
percent to 90 percent of the energy used to generate electric-
ity, especially in peak times.  As the population continues 
to grow, renewed focus must be placed on the development 
of new natural gas supplies including local production and 
Liquefied Natural Gas (LNG), upgrading and enhancing the 
region’s natural gas infrastructure system to improve reli-
ability and efficiency, strong energy conservation programs, 
and renewable alternatives.

A major contributor to the long-term energy independence 
of the County will be the increased production of energy 
from renewable sources. Within Los Angeles County, the 
primary sources of renewable energy are wind and solar 
power. In particular, the General Plan promotes the use and 

permit streamlining of on-site energy production. On-site 
energy production will further relieve mounting pressure 
on the County’s electricity grid. The production of energy 
from renewable sources on-site can also be a means to 
ensure the ongoing operations of primary health, safety, 
and civic infrastructure during times of disruption. 

Siting Facilities
Siting facilities to ensure adequate levels of utility service 
is increasingly difficult. Many parts of the County are 
built-out, leaving little room for facility expansion. At the 
same time, public opposition to the expansion or placement 
of utility infrastructure within their community is not 
uncommon. Energy and communication infrastructure 
facilities and systems can also be a matter of local, regional, 
or national security. Close consultation with local and fed-
eral law enforcement agencies is required to protect utility 
infrastructure against security risks.

Telecommunications Tower
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Within the unincorporated areas, the County has the 
authority to assure land use compatibility in the process 
of siting many infrastructure facilities necessary for the 
delivery of energy and information resources. It may not 
preclude the reasonable siting of these facilities, but under 
the auspices of Title 22 of the Los Angeles County Code, 
the Department of Regional Planning (DRP) routinely 
processes discretionary review cases permitting the devel-
opment of cellular telephone sites or other utility-related 
facilities. These uses are permitted when they are consistent 
with General Plan policies and compatible with the neigh-
borhoods where they are sited.

The siting of natural gas facilities can face unique challenges. 
The limited number of existing natural gas storage facilities 
located within the County plays a critical role in supplying 
natural gas and assisting in the generation of electricity 
throughout Southern California. Stored gas is withdrawn 
during peak periods and transmitted to different regions 
as needed. The siting of new storage facilities is especially 
difficult because, in addition to the same land constraints 
and potential for public opposition encountered by above-
ground utility facilities and pipelines, natural gas storage 
facilities must be located in areas with specific geologic 
conditions to ensure efficiency and reliability.  

The Department of Public Works’ Strategic Plan outlines 
service delivery goals for sanitary sewer, water supply, flood 
control, garbage disposal, and traffic lighting within the 
County. Further information on the 
Department’s Strategic Plan is avail-
able on their website at http://ladpw.org/. 
The County promotes the careful 
expansion of utility and other public 
services in conjunction with planned 
growth, as well as the compatible sit-
ing of facilities and infrastructure, in 
the goals and policies of the General 
Plan.

Goals, Polices, and Implementation Actions

Goal PS-6

A reliable and safe public utilities and telecommunications 
network throughout the County.

Policy PS 6.1:•	  Ensure efficient and cost effective utilities that 
serve existing and future needs.

Policy PS 6.2:•	  Improve telecommunications infrastructure 
and expand access to community technology networks.

Policy PS 6.3:•	  Protect and enhance public utility facilities as 
necessary to maintain all essential public service systems 
in the County.

Policy PS 6.4:•	  Increase the use of renewable energy sources 
in utility and telecommunications networks.

Implementation Action PS 6.1
Streamline the permitting process for utility and telecommu-
nications that utilize renewable energy sources.

Nurseries are Encouraged Under Utility Corridors
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VI. FIRE PRoTECTIoN
The Los Angeles County Fire Department (LACFD) pro-
vides fire, safety, and emergency medical services to the 
unincorporated areas of Los Angeles County. Addition-
ally, there are many incorporated cities within the County 
that also utilize LACFD services. There are three (3) major 
geographic regions in the LACFD service area, which are 
divided into nine (9) divisions and 21 battalions, as seen 
in Figure 9.2.

Personnel, Facilities, and Equipment
The LACFD currently employs over 4,800 personnel, rang-
ing from firefighters and paramedics to lifeguards and pilots. 
The LACFD operates 167 fire stations, several fire prevention 
offices and suppression camps, and 181 lifeguard towers/
headquarters facilities. The LACFD utilizes a wide array 
of firefighting and safety equipment that includes many 
specialized units that are staffed as needed, as well as the 
following units that are staffed daily:

10 helicopters;•	
156 engine companies;•	
32 truck companies;•	
4 hazardous material squads;•	
12 patrol fire trucks;•	
12 rescue/fire boats;•	
66 paramedic squads;•	
2 Urban Search and Rescue units; and,•	
4 emergency support teams.•	

Funding
The LACFD is a special district and receives most of its 
revenue in the unincorporated area from a portion of the 
ad valorem property tax paid by the owners of all taxable 
properties. This revenue source varies from one tax rate 
area to another and is specifically earmarked to 
LACFD.

The LACFD’s Special Tax is a supplemen-
tal revenue source that pays for essential 
fire suppression and emergency medical 
services. Approved by voters in 1997, the 
Special Tax rates are adjusted each year 
by 2% or the Consumer Price Index (CPI), 
whichever is less. However, on August 21, 2007, 
the Board of Supervisors adopted a resolution 

fixing the 2007-08 tax levy at the same level as the 2006-07 
levy. Table 9.2 provides a summary of the special tax rate 
that goes toward LACFD services.

In addition, in 1990, the County Board of Supervisors (BOS) 
adopted a County of Los Angeles Developer Fee Program 
to fund the acquisition, construction, improvement, and 
equipping of fire station facilities in the high-growth, urban-
expansion areas of the County. In 2006, due to the increas-
ing costs related to fire protection and the construction of 
fire protection facilities, the LACFD proposed an increase 
in the Developer Fee Program in order to meet the growing 
demand for fire protection services. Effective February 1, 
2008, the Board of Supervisors set the following amounts 
for the Developer Fee Program:

$.9223 per sq. ft for Malibu/Santa Monica •	
Mountains;
$.9341 per sq. ft. for Santa Clarita Valley; and,•	
$.8546 per sq. ft. for the Antelope Valley.•	
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Programs and operations
The LACFD operates a number of emergency and non-
emergency operations and programs. The major operations 
are summarized below:

Emergency operations: Provide basic emergency response 
supports related to fires, water rescues, hazardous materials, 
and other emergency-related situations. For the year 2007, 
the LACFD responded to 9,951 fires and 199,224 emergency 
medical calls.

Fire Prevention Division: Focuses on educating the community 
about the benefits of proper safety practices and identifying 
and eliminating all types of hazardous conditions, which 
pose a threat to life, the environment, and property. In 2007, 
the Fire Prevention Division had a total of 188 civilian and 
sworn personnel. 

Emergency Medical Services (EMS): Responsible for paramedic 
training, EMT-1 certification, equipment, quality improve-
ment, EMS data management, and legal aspects for all basic 
and advanced emergency medical services. The EMS section 

is managed by a highly trained team of emergency medical 
professionals, including a battalion chief, an EMS education 
program director, a quality improvement program director, 
four paramedic coordinators, and thirteen (13) senior nurse 
instructors supported by an administrative team.

Air and Wildland: Provides emergency and non-emergency 
response, fire camps, and heavy equipment operations. For 
the year 2007, air operations responded to 860 fires and 
performed close to 2,000 emergency medical incidents.

Forestry Division: Responsible for the review of environmental 
documents related to the development and protection of 
oak tree resources, the development of vegetation manage-
ment plans and proposals, the coordination of wildland fire 
planning, the enforcement of the brush clearance program, 
the review of fuel modification plans, erosion control, and 
watershed management. The Forestry Division is comprised 
of three (3) sections: Operations, Natural Resources, and 
Brush Clearance. In 2007, the Division was staffed with 45 
professionals. Five (5) Forestry units are located in Malibu, 
Saugus, Lake Hughes, San Dimas, and at Henninger Flats 
in the foothills above Altadena. At each unit, tree seedlings 
are provided to the public and advice is shared with local 
homeowners. In addition, Forestry personnel staff Camp 
Paige (Camp 17), located in La Verne, where foresters train 
and work with wards-of-the-court on forestry projects.

Los Angeles County Firefighters

Table 9.2: Summary of Special Tax Rates for LACFD, as of 2006
Land Use Special Tax Rates

Single Family Residential $49.93

Mobile Home in Park $24.96

Multiple Family Residential 
2 or more units less than 4 
stories

$63.07 + $.0064 per sq. ft. 
over 1,555 sq. ft.

Non-Residential, 
Commercial/Industrial less 
than 4 stories

$60.43 + $.0407 per sq. ft. 
over 1,555 sq. ft.*

High Rise, 4 stories or more $73.58 + $.0496 per sq. ft. 
over 1,555 sq ft.*

Special Use, such as refineries 
and major chemical handlers

$91.96 + $.0620 per sq. ft. 
over 1,555 sq. ft.*

Vacant Land — 2 acres or less $12.48

Vacant Land — more than 2 
acres and less than or equal 
to 10 acres

$16.48

Vacant Land — more than 10 
acres and less than or equal 
to 50 acres

$32.94

Vacant land — more than 50 
acres $49.93

Source: Los Angeles County Fire Department 
* Capped at 100,000 Sq. Ft. Per Parcel
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Health Hazardous Materials Division (HHMD): Also called the 
Los Angeles County Certified Unified Program Agency 
(CUPA). HHMD consolidates, coordinates, and administers 
permits, inspection activities, and enforcement activities 
throughout the County. There are six (6) unified programs 
that HHMD implements with the help of Participating 
Agencies, which are comprised of a representation from 
municipal fire departments:

Hazardous Waste;•	
Hazardous Materials Release Response Plan and •	
Inventory;
California Accidental Release Prevention;•	
Hazardous Materials Management Plan and Hazard-•	
ous Materials Inventory Statement;
Underground Storage Tank; and,•	
Aboveground Petroleum Storage Tank.•	

LACFD plans their services in line with the County’s popu-
lation and economic growth projections, and continued 
growth in the County will significantly affect LACFD 
operations. Capital costs represent a small portion of the 
fire Department’s budget, and fire protection services are 
a labor-intensive, 24 hour-a-day, seven (7) days-a-week 
endeavor. As such, fire stations incur high operating costs 
and require a critical mass of development to provide ade-
quate ongoing revenues. The County recognizes that to sup-
port sustainable public service infrastructure, development 
in isolated and hazardous areas should not be permitted.

Goals, Polices, and Implementation Actions

Goal PS-7

A County with reliable and satisfactory fire protection services 
and facilities.

Policy PS 7.1:•	  Promote phased development, whereby land 
use proposals are developed in conjunction with approved 
fire protection facilities or capabilities.

Policy PS 7.2:•	  Support the expansion of fire protection facili-
ties where needed.

Policy PS 7.3:•	  Encourage ongoing evaluation of fire protec-
tion funding sources.

Policy PS 7.4:•	  All projects must comply with Los Angeles 
County Fire Department requirements, including access, 
water mains, fire flows, and hydrants.

Policy PS 7.5:•	  Fire fuel modification plans will consider the 
habitat and watershed management aspect of each site, 
while addressing public safety.

Implementation Action PS 7.1
Work with the LACFD to upgrade the Building, Fire, Subdivision, 
and Zoning Codes to require onsite fire preventative measures 
in development designs.

Fire Station 89, Agoura Hills

Fire Helicopter
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VII. LAW ENFoRCEMENT PRoTECTIoN
The Los Angeles County Sheriff’s Department (LASD) 
ranks among other sheriff law enforcement agencies as 
the largest and most diverse in the world. LASD provides 
law enforcement services to 40 contract cities, 90 unin-
corporated communities, nine (9) community colleges, 
the Metropolitan Transportation Authority (Metro), and 
48 Superior Courts. The Sheriff provides law enforcement 
services to the 1 million people residing within the unincor-
porated areas of the County, as well as 
to more than four (4) million residents 
living within cities who contract with 
the LASD to provide law enforcement 
services. Additionally, the LASD is 
responsible for the housing, feeding, 
medical treatment, and security of an 
approximate daily inmate population 
of 20,000.

Personnel, operations, 
and Facilities
The LASD is budgeted for 17,960 staff 
positions, of which 9,888 are sworn 
peace officers and 8,072 are profes-
sional staff people. The LASD is com-
prised of 11 divisions, each headed 
by a Division Chief. There are three 
(3) patrol divisions (Field Operation 

Regions 1, II, and III), Detective Divi-
sion, Custody Operations Division, 
Correctional Services Division, Court 
Services Division, Office of Homeland 
Security, Technical Services Division, 
Administrative Services Division, 
and the Leadership and Training 
Division.

The Field Operation Regions are cen-
tered on 25 patrol stations that are 
dispersed throughout the County. 
The location and detailed informa-
tion of each station may be found on 
the LASD website at http://www.lasd.
org/stations/station_index.html. Custody 
Operations and Correctional Services 
Divisions operate the County’s seven 
(7) jail facilities and the Inmate Recep-
tion Center. Detective units, court 

facilities, and other administrative offices are located 
throughout the County.

Another priority for the LASD has been the repair or replace-
ment of outdated facilities. In 2006, the Special Enforcement 
Bureau moved into a newly refurbished Biscailuz Regional 
Training Center in the City Terrace community and two (2) 
new stations were built in the Cities of Palmdale and San 

Los Angeles County Sheriff's Deputy

Hazardous Materials Squad Truck
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Dimas. In 2007, the LASD expanded and refurbished the 
Lakewood Sheriff’s Station and opened a state-of-the-art 
Los Angeles Regional Crime and Forensics Laboratory.

The building vacated by the Special Enforcement Bureau is 
now the newly renovated home of the Community Oriented 
Policing Bureau Headquarters and the East Los Angeles 
Gang Enforcement Team. Additional space is being reno-
vated in the Antelope Valley Area to house the Antelope Val-
ley Crime Fighting Initiative (AVCFI). This newly renovated 
space will co-locate team members from many specialized 
units, such as gang enforcement officers, investigators, and 
members of community-based anti-crime organizations 
within a contiguous space. This new facility will provide an 
atmosphere wherein ideas and information may be shared 
freely between the diverse groups to whom the goal of reduc-
ing crime in the Antelope Valley is paramount.

Construction on the new Athens Sheriff’s Station, located 
in southwest Los Angeles County, began in November of 
2007. Upon completion in late 2009, Athens Station will 
replace most of the patrol functions currently carried out 
by Lennox Sheriff’s Station servicing the unincorporated 
County areas of Lennox, Gardena, Athens, Los Angeles, 
El Camino Village, Del Aire, Wiseburn, and the contract 
city of Lawndale.

LASD crime statistics depict a downward trend in criminal 
activity for 2006. However, the number of arrests made 
within the County increased one (1) percent. The necessity 

for police services is not spurred by crime statistics alone. 
LASD personnel responded to 1,166,616 calls for service in 
2006. In addition to proactive enforcement of criminal laws, 
the LASD also provides investigative, traffic enforcement, 
accident investigation, and community education functions. 
To effectively and efficiently fulfill all of these functions, the 
LASD should be staffed at a level of one (1) deputy sheriff per 
each 1,000 population. As a result, recruitment and train-
ing remain one of the LASD’s top priorities. A milestone 
was achieved on December 1, 2006, when LASD attained 
an all-time high for the recruitment of sworn personnel. 
Over 1,000 new deputy sheriff trainees were hired within 
a one-year period.

Gang Violence
Although the interdiction of gang violence is the respon-
sibility of the entire Sheriff’s Department, one bureau is 
specifically dedicated to this mission. Operation Safe Streets 
Bureau’s (OSS) main purpose is to reduce gang violence 
within the Sheriff’s Department’s jurisdiction. 

OSS currently has 68 Gang Detail Deputies and 92 Gang 
Investigator Deputies who deploy from 12 sheriff’s sta-
tions throughout the county. The stations are, Lancaster, 
Palmdale, East Los Angeles, Temple, Pico Rivera, Industry, 
Lakewood, Norwalk, Carson, Century, Compton, and Len-
nox. There is also a special Problems Team comprised of a 
sergeant and six (6) gang detail deputies who respond to 
areas with the greatest need for additional enforcement.

Sheriff's Patrol Boat, Port of Long Beach

Sheriff's Station, Altadena
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OSS works closely with the United 
States Attorney’s Office, Federal 
Bureau of Investigation (FBI), Immi-
gration and Customs Enforcement 
(ICE), Alcohol, Tobacco, Firearms 
and Explosives Bureau (ATF), and the 
Drug Enforcement Agency (DEA) to 
investigate and prosecute gang mem-
bers federally. Recently, OSS was 
instrumental in obtaining 102 fed-
eral indictments on the Florencia 13 
gang for federal racketeering charges 
and other serious crimes. Gang related 
violence in the unincorporated areas 
has seen an encouraging decrease in 
2007 from 2006 even with new report-
ing procedures in place to capture 
additional gang related crimes at the 
patrol level.

In 2007, the Sheriff’s Department implemented a strategy 
to abate ten (10) gangs at a time under the direction of 
Assistant Sheriff Paul Tanaka. Station commanders are 
responsible for reducing the violence attributed to their 
target gang and they are compelled to utilize all available 
resources to abate the gang’s existence as a nuisance in the 
community. 

Funding
The LASD budget is approved by the County Board of 
Supervisors through the utilization of state and local tax 
dollars. These funds are augmented by revenue generating 
contracts and grant allowances.

The changing fiscal landscape in California, including the 
passage of tax limitation measures, declining popular sup-
port for bond measures, and reductions in state and federal 
assistance has hampered the capability of local governments 
to fund a public safety infrastructure. Faced with this ever 
increasing trend, the LASD has joined with the City of 
Santa Clarita and the Board of Supervisors to propose the 
establishment of Law Enforcement Facilities Fees (impact 
fees) on all new property and commercial developments in 
northern Los Angeles County. If adopted, revenues realized 
from the Law Enforcement Facilities Fee program will be 
utilized to ensure that new development ventures pay the 
capital costs of expanded or new law enforcement facilities 
associated with growth.

Future Conditions
It is projected that the population and the number of busi-
nesses in Los Angeles County will continue to grow in the 
coming years. This growth pattern is particularly evident 
in northern Los Angeles County. Additionally, County jails 
are becoming more crowded. For example, over the last 
five (5) years, there has been a 7.4 percent increase in the 
number of inmates booked into the Los Angeles County jail 
system. With these factors in mind, the LASD is preparing 
for the future. A comprehensive plan to meet the needs of 
the County with regard to jail facilities is being developed. 
The Custody Division Plan includes two (2) facilities for the 
rehabilitation of female offenders; a new or newly renovated 
facility on the site of the Sybil Brand Institute in City Ter-
race and the construction of a new facility on the grounds 
of the Pitchess Detention Center compound. Also being 
investigated is the possibility of expansion at Mira Loma 
Detention Center and the renovations of Men’s Central Jail 
and the Inmate Reception Center. 

The possibility of constructing or expanding sheriff’s sta-
tions in the Antelope Valley, Newhall, Gorman, East Los 
Angeles, and Santa Clarita areas is being investigated. The 
LASD continues in its commitment to develop the needed 
infrastructure to professionally and efficiently provide a 

“Tradition of Service” to the men and women of the County 
of Los Angeles in the coming decades. 

Sheriff's Helicopter on Patrol
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Goals, Policies, and Implementation Actions

Goal PS-8

A County with reliable and satisfactory law enforcement protec-
tion services and facilities.

Policy PS 8.1:•	  Promote phased development, whereby land 
use proposals are developed in conjunction with approved 
law enforcement capabilities.

Policy PS 8.2:•	  Support the expansion of law enforcement 
facilities and programs, where needed, to reduce the level 
of crime in the County.

Policy PS 8.3:•	  Encourage ongoing evaluation of law enforce-
ment funding sources.

Implementation Action PS 8.1
Collaborate with law enforcement officials, non-profits and 
community stakeholders to increase anti-gang initiatives and 
other community building efforts.

VIII. EDUCATIoN

Los Angeles County is home to one of the largest public 
school systems in the nation. While the County does not 
operate any of these school districts, the Los Angeles County 
Office of Education (COE), the nation’s 
largest regional education agency, 
serves as an intermediary between 
the local school districts and the 
California Department of Education. 
The COE, operated by the Los Angeles 
County Superintendent of Schools, is 
guided by the County Board of Educa-
tion, a seven (7) member board that 
is appointed by the County Board of 
Supervisors.

Background
As of 2005, the County encompasses 
81 school districts that serve nearly 1.7 
million students at more than 1,700 
school sites. In addition to the K-12 
school districts, the County also con-

tains 13 community college districts. For a list of these 
districts and their respective schools, please visit the COE 
website at www.lacoe.edu.

Los Angeles County office of Education (CoE)
The COE provides programs and services for teachers, 
administrators, parents, and schools. These include business 
and financial services to districts, teacher and leadership 
training, school reform policy, and community partnership 
development. The COE also consults with school districts 
regarding curriculum, instruction, assessment of programs, 
employment services, and school-to-career training. 

In addition to the many programs provided on a regional 
basis, the COE runs the County’s Head Start Preschool 
program, which is the largest in the nation, the juvenile 
court and community schools, and two (2) independent 
schools; the Los Angeles County High School for the Arts 
and the Los Angeles County Polytechnic High School.

Higher Education
Some of the State’s most prestigious higher education 
institutions are located within Los Angeles County. These 
include private schools such as the University of Southern 
California (USC), specialty schools like the Southern Cali-
fornia Institute of Architecture (SciArc) and the California 
Institute of the Arts (CalArts), and major public institutions 

Safe Routes to School
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like the University of California Los Angeles (UCLA). A list 
of the higher education opportunities within the County 
can be found at www.californiacolleges.edu.

County School Impact Assessments
As a primary unit of neighborhood life, local schools are a 
vital component in the County’s development. Currently, 
through the County subdivision approval process, devel-
opers are required to assess the need for and provide land 
for the construction of schools within their development 
where appropriate. Development impact fees, based on the 
size of a development, are distributed to the appropriate 
school district for the construction of school facilities before 
the County issues any building permits. Additionally, the 
CEQA process requires the analysis of development impacts 
on educational facilities and services. The County utilizes 
CEQA analysis on all discretionary development that has 
an impact on the environment and community services 
such as education. 

Future Conditions
There is no countywide plan for the development of edu-
cation facilities. However, the Los Angeles Unified School 
District is currently underway with the largest school build-
ing campaign in its history. The assessment of facility needs 
and the construction of schools fall to individual school 
districts throughout the County. The COE does provide a 
vision statement and strategic opportunities for educational 
facility development.

The County’s role in developing and managing educational 
facilities and programs is limited. However, the General 
Plan promotes the adequate provision of educational ser-
vices to meet the needs of the County’s population and 
economic sectors.

Goals, Policies, and Implementation Actions

Goal PS-9

A thriving and well-funded network of school districts and 
education providers throughout the County.

Policy PS 9.1:•	  Ensure a desired level of educational facilities 
through land use and facility planning.

Policy PS 9.2:•	  Encourage the shared use of sites for devel-
opment of schools, parks, libraries, housing, and other 
compatible uses.

Policy PS 9.3:•	  Promote extensive adult education and work-
force training centers around the County.

Policy PS 9.3:•	  Site new school facilities away from major 
pollution sources, such as freeways.

Implementation Action PS 9.1
Work with County Counsel to explore contractual language to 
be used in joint-use agreements with school districts for the 
shared use of facilities, playgrounds, and other resources.

IX. LIBRARIES 

The County of Los Angeles Public Library provides the 
residents of the County’s diverse communities with easy 
access to the information and knowledge needed to nurture 
cultural exploration and lifelong learning. The County Pub-
lic Library was established in 1912 under authority of the 
County Free Library Act. Today it is one of the largest public 
libraries in the nation and provides library services to over 
3.6 million residents living in unincorporated areas, and to 
residents of 51 of the 88 incorporated cities of the County. 
The Library system is a special fund department operating 
under the direction of the County Board of Supervisors. 

operations and Programs
The County Public Library is a dynamic network of com-
munity libraries that are vibrant centers of knowledge, 
culture, and recreation. County libraries benefit from a 
shared collection of books, databases, and other library 
materials, centrally designed service programs, and the 
cost-effectiveness of centralized purchasing, processing, 

The educated differ from the uneducated 
as much as the living from the dead

–Aristotle“
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and delivery. Library services are provided at 86 community 
libraries, four (4) bookmobiles, and a variety of special 
reference and resource centers. 

The Library offers a diverse array of programs and services 
for children, students, teens, adults, seniors, and families to 
support reading and learning, and to promote multicultural 
understanding and appreciation. The Library provides 
a strong early childhood pre-literacy program, and spe-
cial parent education programs have been developed with 
Head Start, the County Department 
of Health Services (DHS), and various 
educational and health-related non-
profit agencies. Family Place Centers 
in 19 County libraries offer valuable 
services to families, such as emergent 
literacy, reading readiness, parent edu-
cation services, and age-appropriate 
programming for babies, toddlers, 
preschoolers, and their parents and 
caregivers. Homework Centers in 40 
libraries provide after-school home-
work assistance on a one-on-one basis, 
live interactive online homework help, 
and access to educational resources 
and computers to support elementary 
and middle school students.

Four (4) ethnic resource centers provide specialized subject 
collections on the African American, American Indian, 
Asian Pacific and Chicano communities. The Californiana 
Collection focuses on the history of California in general, 
and Southern California in particular, with special empha-
sis on local history materials about the cities and commu-
nities served by the Library. Literary Centers throughout 
the County Public Library’s service area offer a variety of 
literacy services, including tutoring, instruction in English 
as a second language, and family literacy.

In Fiscal Year 2005-2006, Library staff circulated over 13.4 
million items to 2.65 million cardholders, answered over 
9.9 million reference questions, provided 16,000 programs 
to nearly 600,000 children, teens, and adults, and assisted 
the public with over 3.6 million Internet sessions on the 
Library’s public access computers. Supplementing the 6.9 
million volume book collection, the Library also offers mag-
azines, newspapers, microfilm, government publications, 
specialized reference materials, cassettes, compact discs, 
videocassettes, and internet access. In 2007, all County 
libraries began providing wireless Internet access, and in 
2008, the Library will implement a new integrated library 
system, increasing access to electronic information for 
library customers as well as remote users.

Bob Luca Memorial Library

LA County Students
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The direction of the Library system as it moves 
forward in the 21st Century is guided by a Stra-
tegic Plan, which can be viewed online at 
www.colapublib.org/about/StrategicPlanBrochureRev.pdf.

Library Facilities Mitigation Fees
The County applies a library facilities mitigation fee to new 
residential development projects in unincorporated areas 
served by the County Public Library. This fee is intended 
to mitigate the significant adverse impacts of increased 
residential development on County public library facili-
ties and services. The amount of the mitigation fee to be 
imposed on a residential development project is based 
on the findings and conclusions of the County Librarian 
in the “Report on Proposed Developer Fee Program for 
Library Facilities—Prepared by the County of Los Angeles 
Public Library, October 1998”. The 
mitigation fee program is codified in 
the Los Angeles County Code, Chap-
ter 22.72.

The library facilities mitigation fee is 
uniform within each of the County’s 
seven (7) library planning areas and is 
based on the estimated cost of provid-
ing the projected library facility needs 
in each library planning area. Table 9.3 
shows these fees as of July 1, 2007.

The amount of the fee in each of the 
seven (7) planning areas is reviewed 
annually by the County Librarian, in 
consultation with the County Audi-
tor-Controller, and is adjusted every 
July 1. No adjustment shall increase or 

decrease the fee to an amount more 
or less than the amount necessary to 
recover the cost of providing appli-
cable library facilities and services.

The provisions of the Library Facilities 
Mitigation fee ordinance are appli-
cable to residential projects only.  No 
tract map, parcel map, conditional 
use permit, other land use permit 
other entitlement will be approved 
unless payment of the library facili-
ties mitigation fee is made a condition 

of approval for any such entitlement. All library facilities 
mitigation fees received by the County are deposited in a 
special library capital facilities fund (one for each library 
planning area) and expended solely for the purposes for 
which the fee was collected. 

Library Facility Needs
The majority of the County’s 84 existing libraries are under-
sized and under-stocked to meet the service needs of both 
current and projected populations served by these libraries. 
A study conducted by the Library in April 2001 determined 
that many of the County’s existing libraries do not meet 
basic facility and service planning guidelines. The current 
guideline for library facility space is a minimum of 0.5 gross 
square foot per capita. The 2001 study determined that 89% 
of existing libraries will not meet that standard in the year 

Table 9.3: L.A. County Public Library Mitigation Fees, as of 2007

Planning Area Fee 
(per dwelling unit)

Planning Area 1: Santa Clarita Valley $765.00

Planning Area 2: Antelope Valley $743.00

Planning Area 3: West San Gabriel Valley $775.00

Planning Area 4: East San Gabriel Valley $763.00

Planning Area 5: Southeast $766.00

Planning Area 6: Southwest $772.00

Planning Area 7: Santa Monica Mountains per dwelling unit $768.00

Los Angeles County Library Staff
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2020, using population projections provided by the Southern 
California Association of Governments (SCAG). In addition, 
by 2020, 77% of existing libraries will not meet the County 
Library’s current service level planning guideline of 2.75 
items (books and other library materials) per capita based 
on SCAG population projections.

While there is a clear need for the upgrading of existing 
Library facilities, many libraries are in areas that are not 
subject to the mitigation fee or are in areas with little or 
no new residential development. Therefore, there are no 
mitigation fees or other reliable sources of capital funding 
available to replace or expand existing libraries. Fund-
ing for an ongoing program to replace or expand existing 
facilities is needed to meet the projected population growth 
in the County Library’s service area over the next two (2) 
decades.

Goals, Policies, and Implementation Actions

Goal PS-10

A County with a comprehensive public library system.

Policy PS 10.1:•	  Ensure a desired level of library service through 
coordinated land use and facility planning.

Policy PS 10.2:•	  Support phased development and mitigation 
fees for library facilities and services.

Implementation Action PS 10.1
Explore having the County library online system have a link 
to County plans.

•
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I. INTRoDUCTIoN 
The Economic Development Element provides a foundation 
from which to view unincorporated Los Angeles County’s 
place in the regional economy, and to serve as a first step 
in supporting economic strategies and policies that con-
tribute to the financial well-being of County residents and 
businesses. 

From its origins as a sparsely populated, agricultural County, 
Los Angeles County, as the heart of the Southern California 
region, has developed into a national and global economic 
center. Today, the County’s economy is diverse, dynamic, 
and fast-changing, but the predominance of a global econ-
omy means that competition for economic resources from 
other metropolitan areas, nationally and globally, requires 
that the County be prepared to accommodate and plan for 
the jobs of the future.

The Department of Regional Planning (DRP) recognizes 
that the performance of the economy plays an important 
role in how the land use and development patterns of the 
County will be implemented over the next 20 years. The 
goals and policies of this Element are based upon the idea 
that economic development will be important in maintain-
ing the quality of the County’s physical and social environ-
ments, and that there is a need to strategically plan for the 
economies of tomorrow. Finally, the Economic Development 
Element provides clear direction, through policies and 
implementation actions, to foster economic development 
in the County and to direct resources to those communi-
ties in most need. 

The primary objectives of the Economic Development Ele-
ment are to:

Describe the existing economic conditions in the •	
County;
Identify future economic trends through collaboration •	
and data gathering with County stakeholders; and,
Formulate a strategic economic development plan, with •	
policies and implementation measures to:

Attract and diversify the local and regional econ-•	
omy through a variety of County development 
incentives and strategic economic planning; 
Foster the physical development and redevelop-•	
ment of vacant and underutilized areas through-
out the County;
Provide for the physical and geographic land use •	
needs to accommodate the County’s economic 
strategies; and,
Identify and implement strategies to accommo-•	
date the jobs of tomorrow.

II. BACKGRoUND AND PURPoSE

Los Angeles County’s historical growth patterns, defined by 
sprawling single-family tracts with scattered commercial 
and industrial uses, has strongly influenced the County’s 
economic configuration and development. In fact, construc-
tion and land use development have been and continue to 
be a primary component of the County’s economic base. 

The entertainment industry was the next major economic 
base to emerge in the County, and like land use development, 
it remains a primary component of the regional economy. 
While the entertainment industry has long been an iconic 
and stable symbol of the Los Angeles economy, the aero-
space industry has been responsible for some of the County’s 
major growth spurts. The County’s mild climate made it 
an ideal testing ground for flying and aerospace research. 

economIc development element
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By the 1960’s, it is estimated that hun-
dreds of thousands of the County’s 
workforce and nearly half of its manu-
facturing base was related to aerospace 
research and development.

The 1990’s, however, saw the accel-
eration of major economic, social, 
and environmental trends that have 
transformed the County’s economy. 
First, the end of the Cold War saw a 
nationwide decrease in defense spend-
ing, which hit Los Angeles County 
especially hard. Second, free trade 
agreements and globalization has 
meant that local, regional, state, and 
national-level economies have become 
more integrated into a global eco-
nomic structure, where competition 
with overseas producers with cheaper 
labor and production costs has resulted in a major trans-
ference of manufacturing jobs out of the County. Lastly, 
the riots and earthquakes of the early 1990’s resulted in 
a major exodus of business and industry from the region, 
and only recently have total job numbers in the County 
reached 1990 levels.

Ever resilient, the Los Angeles County economy has adapted 
and is much more diversified than 25 years ago. The current 
structure, trends, and existing conditions of the economy 
in the County are outlined in the following sections.

III. EXISTING CoNDITIoNS

The Community Development Commission of the County 
of Los Angeles (CDC) is the County’s primary economic 
development entity and is largely responsible for implemen-
tation of the County’s economic development policies and 
programs in the unincorporated County. The Community 
Development Commission and the Department of Regional 
Planning will work collaboratively on new economic devel-
opment programs and projects that create an environment 
that is conducive to the establishment and expansion of 
businesses and that benefits the unincorporated County. 

The Los Angeles County Economic Development Corpo-
ration (LAEDC) was established in 1981 by the County of 
Los Angeles as a public/private partnership whose mission 
is to attract, retain, and expand businesses and jobs in the 
County. The LAEDC publishes well-respected semi-annual 
economic forecasts for Los Angeles County by compiling 
data and research from a variety of sources, and providing 
analyses of key employment sectors and sub-regions of 
economic activity. LAEDC data, along with the Southern 
California Association of Governments, (SCAG) annual 

Ports of Los Angeles and Long Beach

Film Crew, Marina del Rey
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report, The State of the Region 2007, and reports from the 
Los Angeles Economic Roundtable and the Milken Institute 
are the primary sources for the analysis of the County’s 
existing economic conditions.

Economic Sectors and Jobs
Increased population growth, especially in the immigrant 
population, has transformed Los Angeles County’s eco-
nomic landscape. In addition to the growing contributions 
of the entertainment industry, international trade, tourism, 
financial services, and the technology sector, the County’s 
employment base has been increasingly affected by small 
business owners and ethnic-owned small businesses, which 
have offset blue-collar losses in the manufacturing sector. 

Current data reveals that the County has gained jobs in 
recent years, but the total number of jobs in the County 
has just recently rebounded to the 1990 level (SCAG, p.28; 
Flaming, p. 1). The largest growth sectors in terms of jobs 
are professional, scientific and technical services, health 
services, and retail trade (LAEDC (a), p. 26). The County 
continues to have a net decrease in durable goods manu-
facturing and construction jobs, and a weakening hous-
ing sector will continue to affect the regional economy 
(LAEDC (a), p.26). 

The regional trend of job losses in the manufacturing sec-
tor continues to be an important planning issue. Southern 
California leaders have made significant efforts to retain 
manufacturing activities in the region. To an extent, they 
have had some success as Los Angeles County continues to 
be the largest manufacturing center in the U.S. (SCAG, p. 31). 
However, in addition to moving overseas, manufacturing 
jobs in Los Angeles County are also relocating to inland 
areas and other states due to lower production costs.

Sub-Regional Economies
The economies and economic conditions of individual 
communities throughout the unincorporated County vary 
greatly. For example, the northern part of the unincorpo-
rated County is rural in nature and some rely on agricultural 
activities for a large part of their economy. In contrast,  
urban communities in the southern part of the unincor-
porated County are very dependent on the high-tech and 
service sector economies of the City of Los Angeles as well 
as from trade activities through the Ports of Long Beach 
and Los Angeles and the Los Angeles International Airport 
(LAX). Additionally, economic and monetary resources 

vary greatly across communities in the County. As such, 
the County recognizes the need not only for programs and 
policies that benefit the entire County, but also the need to 
create unique programs that target specific communities 
and specific economic conditions for the more distressed 
communities of the County.

The following discussion provides a general overview of the 
sub-regional economies of Los Angeles County:

Antelope Valley
Located in North LA County, the Antelope Valley consists of 
two (2) cities and twelve (12) unincorporated areas covering 
more than 1,000 square miles. The largest economic sectors 
in the Antelope Valley include government employment, 
retail services, and manufacturing, in large part due to the 
major concentration of aerospace research and development 
activity in the Valley (LAEDC (a), p. 43). The Antelope 

Downtown Los Angeles Redevelopment
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Valley has a lower cost of doing business than many other 
Southern California cities with pro-business governments 
in addition to special incentive zones. The Antelope Valley 
economy will be affected by several important factors: 1) An 
increasing number of environmental constraints, such as 
extreme water shortages, have the potential to significantly 
curtail all types of development in the Valley; 2) Relative 
to the rest of Los Angeles County, the Antelope Valley still 
has affordable land that is available for development, yet 
over 65,000 residents must commute significant distances to 
jobs elsewhere; and, 3) The idea of locating an “Inland Port” 
to handle trade near the newly re-opened LA/Palmdale 
Regional Airport may provide the Valley with an impor-
tant economic opportunity if needed infrastructure can be 
implemented. Challenges include limited transportation 
options, perceived problems with crime, and a significant 
jobs-to-housing imbalance.  

Downtown Los Angeles
The downtown business core includes major corporations 
and professional firms, tourist and convention hotels, res-
taurants, retail, and the largest concentration of government 
offices outside of Washington DC. New non-residential 
construction projects will provide additional cultural and 
tourist opportunities. Challenges include transportation 
and congestion, low industrial and office vacancy rates, 
and a trend towards the conversion of industrially zoned 
property to residential and mixed uses.     

East Los Angeles
The East Los Angeles region is seeing very little economic 
growth coupled with a significant loss of manufacturing, 
which has been a historically stable economic presence in 
the area. Government employment and educational health 
services are important economic sectors due to the pres-
ence of Cal State Los Angeles, the County/USC Medical 
Center, and the USC School of Medicine (LAEDC (a), p. 
44). There are two major economic opportunities arising in 
the East Los Angeles region. The first is a joint redevelop-

ment project between the City of Los 
Angeles and the County Community 
Development Commission to combine 
redevelopment areas in each jurisdic-
tion to create a high-tech biomedical 
park. The second opportunity involves 
the expansion of the Gold Line to East 
Los Angeles, which can spur residen-
tial and commercial growth around 
the new light rail stations. 

Gateway Cities
Located in southeast Los Angeles 
County, the Gateway cities consists 
of 27 incorporated cities and small 
pockets of unincorporated communi-
ties. The region is a hub for high tech-
nology, tourism, trade, transportation, 
and manufacturing. California State 

Commercial Corridor, East Los Angeles

City Walk at Universal City, San Fernando Valley
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University Long Beach and Dominguez Hills and five com-
munity colleges provide degrees and state-of-the-art train-
ing in manufacturing and other business skills. One of the 
primary constraints for economic growth in the Gateway 
Cities is a shortage of large blocks of developable land, and 
worsening traffic congestion, especially on the I-710 freeway, 
which is the primary trucking route for cargo moving to 
and from the Ports of Los Angeles and Long Beach.

San Fernando Valley
Covering nearly 300 square miles, the San Fernando Valley 
is a major center for entertainment, tourism, professional 
and business services, education, health services, and manu-
facturing. California State University Northridge and four 
(4) community colleges work closely with the private sector 
to train the Valley’s workforce of more than 750,000 people. 
Challenges facing the San Fernando Valley include a decline 
in manufacturing, shortage of industrial and office space, 
and worsening traffic congestion.

San Gabriel Valley
Located just east of downtown Los Angeles and about 200 
square miles in size, the San Gabriel Valley includes 31 
cities and five (5) unincorporated communities. The San 
Gabriel Valley is currently losing jobs in manufacturing 
while gaining jobs in the international trade sectors. The 
biggest economic sectors in the sub-region are professional 
and business services, retail, educational and health services, 
and international trade (LAEDC (a), p. 44). The presence of 

Cal Tech, Cal Poly Pomona, University of La Verne, Azusa 
Pacific University, Art Center College of Design, and the 
Claremont McKenna Colleges are important economic 
generators in the sub-region. The City of Hope Medical 
Center and the Jet Propulsion Laboratory (JPL) make the 
San Gabriel Valley one of the leaders in unique research 
activities. Like the Gateway Cities sub-region, a primary 
constraint for economic growth in the San Gabriel Val-
ley is a growing shortage of large blocks of developable 
land, and worsening traffic congestion on the I-710 freeway. 
Transportation and transportation improvements will be 
very important for the long-term economic health of the 
San Gabriel Valley. A potential economic opportunity for 
the region is to consider reuse strategies for redeveloping 
under-utilized commercial or industrial areas for mixed 
uses, or to adapt outdated industrial pockets to accom-
modate new and growing industrial sectors. 

Santa Clarita Valley
The Santa Clarita Valley is experiencing an increase in jobs, 
but not enough economic growth to provide the needed 
jobs-to-housing balance. Many people in the region must 
still commute great distances for their employment. The 
biggest economic sectors in the Valley are professional and 
business services, with several growing industries includ-
ing biomedical, entertainment, technology, and aerospace 
manufacturing, due to the availability of land and facilities 
(LAEDC (a), p. 43) and a qualified workforce. Environ-
mental impacts and traffic congestion related to increased 
development activities will be a hindrance on economic 
development, especially the availability of water.

South Bay
Covering 161 square miles, the South Bay consists of 15 
cities and one (1) unincorporated area, and is home to 
numerous headquarter offices, aerospace research, devel-
opment and manufacturing, high technology, health care, 
telecommunications, financial services, and international 
trade. Exceptional educational institutions such as Pepper-
dine University, Loyola Marymount, Cal State Dominguez 
Hills and several community colleges provide degrees and 
training programs to meet the needs of industry. Issues 
facing South Bay include traffic congestion and a lack of 
developable industrial space.

Development Remains Strong in the Santa Clarita Valley
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South Los Angeles
For several years, the South Los Angeles sub-region has 
seen no growth in total employment numbers, holding 
steady at 85,000 jobs, a significant drop from the approxi-
mately 96,000 jobs from before the 1992 Los Angeles riots 
(LAEDC (a), p. 46). The largest industry in the area is still 
manufacturing, a potential source of new jobs and revenue 
for the regional economy if plans are made to maintain and 
expand upon the area’s manufacturing base. The other major 
industries include education and health services, and retail 
trade (LAEDC (a), p. 46). The constraints and challenges for 
economic development in South Los Angeles are numerous 
and acute. The only available land to develop is infill and 
many of these lots have a combination of environmental 
issues that affect their redevelopment potential. Much of the 
South Los Angeles region is also characterized by blighted 
and economically distressed conditions that further ham-
per private investment and redevelopment. Finally, the 
recent closing of the King Drew Medical Center is a major 
economic blow to the region. Public investment in redevel-
opment activities will be an important component in the 
economic turn-around of the South Los Angeles region.

Westside
Located between the Pacific Ocean and the Santa Monica 
Mountains, the Westside region is an epicenter for creativity 
and tourism.  The economy of Westside Los Angeles County 
is based on the entertainment industry, leisure and hospi-
tality services, professional services, entrepreneurialism, 

and design. (LAEDC (a), p. 44). Westside Los Angeles has 
very low office vacancy rates and high rents. A constraint 
on economic opportunities is strong community opposi-
tion to new growth and facility expansions. Residents are 
concerned that new growth will worsen the already severe 
traffic congestion that plagues the area. Economic oppor-
tunities for new development, however, are being looked at 
along the new Exposition Line that will bring rail transit 
to the Westside.

IV. ECoNoMIC DEVELoPMENT TRENDS

The following discussion summarizes important issues and 
economic trends affecting the Los Angeles County regional 
economy, which will provide the rationale for a countywide, 
coordinated economic development strategy:

Decentralized Economic Planning
Leading stakeholders in Los Angeles County agree that 
historically Los Angeles County has not had a cohesive, 
regional strategy for economic development. Without this 
guiding leadership, the County continues to lack a unified 
vision for economic development that is necessary to facili-
tate joint efforts between businesses and political leaders 
to capitalize on emerging trends, organize effective policy, 
and coordinate resources (Flaming, p. 3). With support 
from the County, the LAEDC, as a leading County entity 
focused on providing a vision of the County’s economic 

Marina del Rey is a Strong Economic Engine for the County on the Westside
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future, can bring together its member businesses, cities, and 
education institutions to facilitate business and industry 
growth, and emphasize collaboration with the County’s 
major universities and labor pools.

Global and Regional Competition
Increased global competition has resulted in tighter profit 
margins for entire economic sectors. Increased access to 
global inputs, such as labor and materials, has made produc-
tion methods more mobile. In Los Angeles County, there is 
a real concern that the lack of progressive and coordinated 
land use planning and an “un-friendly” (high produc-
tion costs, high utility costs, strict environmental regula-
tions, and a perceived hostility to industrial use) business 
environment is resulting in the relocation of industries to 
places such as Nevada and Arizona, where incentives are 
attracting industries and businesses to locate in their States 
(LAEDC(c), p. 3-13).

Infrastructure
Much of the physical infrastructure of Los Angeles County 
is strained, aging, and has surpassed its operating capacity. 
Major transportation networks, such as the freeways lead-
ing out of the Ports of Los Angeles and Long Beach, are 
congested and face community opposition to expansion 
efforts. The ports, along with LAX, are crowded with cargo 
and passenger freight with limited expansion opportunities. 
Compared to other regions the County has higher utility and 
energy costs (LAEDC(c), p. 3-13), and there are concerns 

from the business community that the energy network is 
insufficient to meet the demands of the current popula-
tion and business community during peak energy periods 
(LAEDC(c), p. 4-23). One key component of economic 
development is mobility, and the current transportation 
system and transportation infrastructure of Los Angeles 
County will be a hindrance to development efforts and 
business activities unless it is made more efficient. Business 
and industry require efficient road, rail, shipping, and air 
networks to transport goods and services. Continued strain, 
delays, and congestion on our transportation systems will 
increasingly put the County at an economic disadvantage. 
Compounding the issue, the World Business Council for 
Sustainable Development estimates that the transportation 
sector accounts for one-quarter of global CO2 emissions 
and is growing by 2% each year. There must be a coordi-
nated plan to address mobility issues in the County and to 
understand its importance in economic development. Public 
funds, leveraged with private investment, will be important 
to building infrastructure, such as the Alameda Corridor 
East (ACE), which will enhance the County’s transportation 
capacity and facilitate the County’s competitive edge.

Land Use
Historical land use patterns in the County have helped 
to shape a landscape that many business leaders call 

“unfriendly”. Sprawl-like growth patterns that include 
low density commercial and industrial development have 
consumed much of the available land in the County, with 
several unintended consequences. Energy and environ-
mental issues, compounded by sprawling development, are 
increasing obstacles to new growth. One major land use 
issue affecting economic development in the County is the 
availability and adequacy of industrial and office park lands 
(LAEDC(c), p. 4-25). Flexible land use and zoning practices 
have resulted in a large number of industrial parcels being 
used for commercial and residential purposes, and the 
majority of the County’s industrial and high-tech office 
space is unable to accommodate the new growth industries 
and research needs of emerging sector businesses. 

Economic Growth
A significant portion of the growth in the Los Angeles 
County economy the last fifteen (15) years has been in the 

“informal” economy driven by the continuing stream of 
immigrants to the area (Milken Institute, p. 9). The other 
growth areas have been the proliferation of low wage ser-
vice and retail jobs (Flaming, p. 2; Milken Institute, p. 2). 

Housing Development on Industrial Land, West Carson
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These trends are problematic, in that 
low-wage, service-related jobs are not 
employment sectors that can support 
a family in Los Angeles County, which 
has a comparably high cost of living. 
A second issue is that although the 
growth of small and ethnic-owned 
businesses have been an important 
factor in the County’s economy, they 
have limited growth potential and 
limited access to the capital needed 
to expand the County’s economic 
base (Milken Institute, p. 3). As such, 
despite the County’s continued popu-
lation growth, the number of jobs in 
the formal economy is still below the 
1990 level, and the County must focus 
more efforts on attracting industries 
and jobs in the formal economy that 
will provide growth and multiplier 
effects. 

Government
Recent statistics show that local governments in Los Ange-
les County spend less than $1 billion dollars annually on 
activities that are traditionally associated with economic 
development – job training, economic development and 
redevelopment (Flaming, p. 4). There is a consensus in the 
business community that unions, environmental groups, 

and NIMBYISM (Not In My Back Yard) strongly affect 
governmental action on land use development and regula-
tory actions related to the economy. Additionally, the busi-
ness community is concerned that state and local political 
leaders are indifferent to businesses and economic devel-
opment (LAEDC(c), p. 3-15). It is important that govern-
ments create a place for business to locate and create jobs, 
that governmental permitting and regulatory processes be 
better balanced with community planning efforts, and that 
local governments play a part in providing for a diverse 
and vibrant economic base to ensure long-term economic 
growth.

Education
Although the County is well-positioned in terms of having 
several world-class higher educational institutions, surveys 
of the County’s business leaders stress that the business 
community believes much of the blue-collar workforce is 
unprepared for the jobs of tomorrow, and that the County 
lacks training and workforce development programs to 
better improve the County labor pool. Continued global-
ization of the economy means that more and more local 
workers with marginal education will be unemployed or at 
risk of losing their jobs. Coupled with national and state 
government cuts to education on all levels, the growing 
unskilled workforce leaves the County at greater risk of 
losing its competitive edge to regions with a better educated 
and prepared labor pool.

Informal Economy, Flea Market

Los Angeles Civic Center - Source: Pictometry International Corp
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Housing and Income
The County’s high cost of living, inflated housing market, 
and a shortage of affordable housing has a major impact on 
the regional economy and economic development efforts. 
The Census Bureau reports that over 50% of Los Angeles 
County residents live in rental housing, and that a higher 
and higher percentage of the family income is being spent 
on housing costs (U.S. Census Bureau, 2006, American 
Community Survey; Flaming, p. 1). In addition, high hous-
ing costs are a deterrent in attracting the highly-valued, 
educated middle-class worker, an important component 
of sustained, long-term economic stability (LAEDC(c), p. 
3-12, p. 3-17). Regional attention to building new housing 
at all income levels will be a primary factor in the success 
of the County’s economic future.

V.  STRATEGIC ECoNoMIC PoLICIES 

Through the Economic Development Element, the Depart-
ment of Regional Planning, in coordination with other 
County departments and business community stakehold-
ers, will focus its resources and policies on five (5) strategic 
economic policy areas, based on economic data and research 
from the county’s leading economic development institu-
tions. The five (5) strategic economic policy areas are:

Attracting, retaining, and expanding “target” indus-1. 
tries to the County; 
Improving County land use practices, including 2. 
streamlining regulatory and permitting processes to 
encourage desired economic activity, and improving 
the efficiencies of existing infrastructure networks;
Expanding workforce development programs;3. 
Promoting and implementing revitalization and rede-4. 
velopment projects; and,
Facilitating cooperation and collaboration amongst 5. 
County industry and business stakeholders.

These five (5) economic policy strategies are focused on 
actions that government departments and the Department 
of Regional Planning can take to affect economic develop-
ment in the County. Following each strategy will be a list 
of action items that the County will pursue in reaching the 
objectives of each strategy.

Strategy 1: Attracting Target Industries
The County will focus on attracting “target” industries and 
expanding prominent economic sectors that will provide a 
broad economic base with multiplier effects for the County’s 
economy. A key component to the success of this policy will 
be the emergence of entities such as the LAEDC to guide 
the economic development goals of the entire County, with 
widespread participation among the 88 incorporated cities 
and other stakeholders, and to be an institution that tracks 
economic trends and emerging economic data in order to 
ensure the County’s competitive advantages for attracting 
new businesses. 

Based on current economic data and the County’s competi-
tive advantages, the following eight (8) target industries 
are considered to be the most promising for contributing 
to a broad-based, stable, and expanding economy for the 
County:

Housing Construction
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Entertainment (Motion Picture & Television Production):1.  Los 
Angeles County is home to the internationally-recog-
nized entertainment industry and is the site of major 
television and movie production activities, video game 
and digital entertainment production, and an increas-
ing number of fine arts establishments and venues. 
The entertainment industry is an extremely important 
sector of the County’s economy, and its high wages, 
multiplier impact, and numbers employed, from actors 
and production assistants to make-up artists, is often 
not well understood. Los Angeles County has seen a 
significant amount of its entertainment production 
move out of the region due to cheaper costs and com-
petition from neighboring states that have recognized 
the economic benefits of entertainment production 
(LAEDC (a), p. 56). Additionally, there are a growing 
number of communities in the County voicing their 
discontent with the effects that filming and production 
have on their daily activities. The County must work 
to balance the need to retain entertainment produc-
tion activities in the area and community concerns 
about the industry, but it must also continue to lobby 
for State incentives to keep entertainment production 
in California.

Professional Business Services:2.  Professional business 
services include specialized expertise in accounting, 
business consulting, engineering and architecture, 
design, legal services, and research and development. 

The County is ideally suited for these industries due to 
the overall size of the market, the presence of several 
major, top-tier universities, and a large design-oriented 
economic sector.

Financial Services:3.  Although Los Angeles is not consid-
ered a national banking center, it is the largest middle 
market banking center in the Unites States and is home 
to a number of specialized banking services that can 
be capitalized on to promote economic development 

in the County. The proliferation of 
small businesses, ethnic and minority-
owned businesses, and international 
trade makes Los Angeles an attractive 
market for large banks. In addition, 
there has been a growing number of 

“community” banking operations and 
an influx of overseas banks setting 
up branches in the County. Addi-
tionally, Los Angeles County has a 
competitively large number of ven-
ture capital firms (LAEDC (b), p. 5). 
Understanding and focusing on the 
existing strengths in the County’s 
financial sector could further increase 
the County’s reputation as a growing 
financial center.

Hollywood Sign - Source: Pictometry International Corp

Regional Center for Financial and Business Services, Downtown Los Angeles
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Trade and Logistics:4.  The Ports of Long Beach and Los 
Angeles, along with LAX, handle more cargo than any 
other region in the United States (SCAG, p. 79, 80). 
Existing trends and the projected growth of interna-
tional cargo trade at the ports has vastly increased the 
proportion of the County’s economy that is commit-
ted to logistics and trade activities despite the often 
unfavorable perceptions of local ports by shipping 
companies. The County must prioritize improving its 
infrastructure related to trade and goods movement 
to maintain its competitive hold on this sector, as well 
as to maintain and expand jobs. Additionally, further 
plans to promote and expand trade and goods move-
ment in the County have the potential to produce sig-
nificant economic returns. For example, facilitating the 
creation of an “Inland Port” near the newly reopened 
Palmdale Airport would alleviate congested conditions 
in the ports and airports of the South County while 
also providing a much-needed employment base in the 
North County. In order for an Inland Port to succeed, 
economical routes must be identified, and supported 
by infrastructure improvements.

Health Sciences and Biomedical:5.  The Health Sciences and 
Biomedical sector represents a growing industry that 
provides high paying salaries and good multiplier 
effects on the local economy. Los Angeles County has 
yet to capitalize on this sector, in large part due to a lack 
of high-tech industrial or office space to accommodate 

this industry (LAEDC(c), p. 5-32). Land use policy and 
redevelopment efforts that will provide opportuni-
ties for the development of the biomedical and health 
services sector will be an important component of 
attracting this target industry.

Green Sector:6.  Green technology, or technology that 
works to promote alternative uses in energy, practices 
that expand energy saving opportunities, and busi-
nesses that work to improve environmental quality 
or the environmental sustainability of existing and 
new products, is a small but rapidly expanding eco-
nomic sector. Political attention to climate change 
and pollution, and environmental conditions such as 
wildfires, extended periods of drought and water short-
ages, and endangered or threatened species protection 
are quickly changing the way land is developed and 
projects are built. As the major metropolitan area on 
the West Coast with a large labor pool, professional 
and academic resources, and local engineering com-
panies, the County has an opportunity to be a leader 
in attracting and investing in the green sector. 

Specialized Manufacturing/Textiles/Fashion:7.  Despite recent 
losses in the number of manufacturing jobs, Los Ange-
les County remains the largest apparel manufactur-
ing center in the country. The County has a strong 
design sector, with fashion and textiles as two of its 
most prominent components. Traditional apparel 
manufacturing jobs will continue to be transferred 
to locations with cheaper labor and production costs. 
However, the County has an advantage in producing 
quick-turn or small volume orders. As such, the County 
must focus its manufacturing policies to support its 
remaining manufacturing industries and promote high 
value-added manufacturing activity (LAEDC (a), p. 
51; LAEDC(c), p. 5-32-33). Again, land use policy and 
the adaptation of the County’s manufacturing space 
to these businesses will be important components in 
expanding this target industry.

Tourism:8.  Southern California is an iconic location 
whose landscape has been channeled into homes all 
across the globe through television and movie pro-
ductions. The County must continue to promote its 
new and improved cultural icons, such as the newly 
re-opened Getty Villa museum, the refurbished Grif-
fith Observatory, or the iconic Walt Disney Concert 

Goods Movement - Source: Pictometry International Corp
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Hall, and expand tourist destinations and opportuni-
ties. A countywide umbrella organization is needed 
to focus sub-county initiatives into effective regional 
efforts that promote a Los Angeles brand.

Strategy 2: Improving Land Use Practices 
and Infrastructure Networks
Historical land use practices in the County, coupled with 
the downturn of the manufacturing sector, have resulted 
in a large percentage of industrial and office land to be 
occupied by commercial uses. In addition, the continued 
housing crunch in Southern California has put new pressure 
to convert under-utilized or vacant industrial land to resi-
dential uses. By allowing the conversion of industrial land 
to other uses, Los Angeles County risks losing the ability to 
have the available land needed to retain and attract industry 
and business in the future. Furthermore, allowing non-
industrial uses to encroach on business parks and industrial 
areas increases tensions between the business community 
and residential neighborhoods, as industrial activities often 
produce noise, odor, smells, traffic congestion, and other 
environmental impacts that are not compatible with resi-
dential uses. The County and its many local governments 
must make a coordinated effort to preserve its remaining 
industrial land and protect it from incompatible uses.

The County’s infrastructure, from transportation and energy 
provision to its freeways and ports, must be upgraded and 
updated to increase logistical efficiencies and to accom-
modate the targeted industries it wants to attract. Goods 
movement and trade logistics are a significant and grow-
ing economic sector, and the County must continue to 
implement major transportation projects to facilitate goods 
movement and to lessen the environmental impacts of 
industry. Mobility networks, for goods and for people, are 
a primary element of successful economic development, 
and the County risks losing business if congestion on its 
freeways and ports continues to worsen. An enormous 
amount of attention is paid to the negative effects of traf-
fic congestion on employee commutes, but less so on the 
significant impacts it has on business operations. Traffic 
congestion, compounded by the County’s aging infrastruc-
ture, is a critical economic obstacle for local businesses in 
the County. Similarly, the County’s industrial lands and 
office space need to be retrofitted to accommodate the new 
targeted industries, or land must be set aside and planned 
to allow the County’s economic base to grow. Projects such 
as the Alameda Corridor, which allows for the transport 

of freight on a dedicated rail-line to inland transfer yards, 
is a good example of a project that improves the County’s 
transportation infrastructure while also mitigating the 
environmental impacts of trucking and trade activities. 

Plans and programs that mitigate the environmental 
impacts of heavy industrial activities will be another key 
element for economic development. Infrastructure capacity 
in the County must be improved in order to meet a grow-
ing population and maintain a growing economic base. 
Needed infrastructure projects must be balanced with high 
profile public opposition to expansion efforts of some of the 
County’s primary transportation networks and economic 
hubs, such as the Ports of Long Beach and Los Angeles, 
LAX, and the I-710 Freeway leading into and out of the 
Ports. Government attention to mitigating and buffering 
the impact of industry will be important to attracting and 
retaining valuable industries in the County.

Government plays an important role in economic devel-
opment, as both a funding source and an instrument to 
facilitate public-private partnerships and investment. Gov-
ernment also has the ability to promote, facilitate, and 
strengthen all of the economic policies in this economic 
development strategic plan. 

Governments also have two (2) policy tools that can greatly 
influence the success of any economic development strat-
egy. The first is the ability to influence land use and to plan 

Infrastructure Improvements
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for the jobs of tomorrow by developing communities that 
accommodate new business and industry through zoning, 
land use practices, and the provision of incentives. The 
planning process related to land use development is too 
often cumbersome, costly, and extremely time consuming, 
which are all deterrents for attracting target industries. 
The second important policy tool that governments’ wield 
is the power to regulate the planning process. In order 
to effectively target new industries, and to revitalize and 
redevelop economically distressed communities, the County 
and other local governments must be willing to adapt and 
streamline their regulatory and planning permitting pro-
cesses. Streamlining regulations and permitting processes 
is a direct action government can take to facilitate business 
and economic development. It is important for govern-
ments to focus on streamlining permitting processes to 
attract targeted business and industry, versus creating an 
environment for unregulated and haphazard industrial 
development.

Strategy 3: Expanding Workforce 
Development Programs
The County’s workforce is disproportionately unskilled, 
and the industries that will supply the most promising 
economic returns involve a knowledge base and techni-
cal skills that are significantly different than the region’s 
historical manufacturing jobs. Without a commitment to 

education and workforce development, the gap between 
the County’s labor pool and the workforce needed for the 
jobs of tomorrow will continue to widen.

Workforce development opportunities must be targeted 
to the numerous major universities, colleges, and other 
research institutions in the County, but also the community 
colleges, high schools, non-profits, and local job training 
centers. Workforce development programs must be varied 
and widespread to reach the numerous pockets of underem-
ployed or unemployed residents in the County and should 
include on-the-job training, functional literacy, poverty 
reduction, English-as-a-second language (ESL), business 
incubation, and mentoring. Furthermore, it is important 
to continually refine the County’s workforce training pro-
grams to match the needs of emerging industries and new 
technologies.

Strategy 4: Revitalization and Redevelopment
Local governments have a major role to play in the revi-
talization and redevelopment of neighborhoods that are 
economically distressed. Los Angeles County has a sig-
nificant number of neighborhoods that can be classified 
as economically distressed, and government must focus its 
resources on promoting opportunities for redevelopment 
and diversifying local economies in these areas. Economi-
cally distressed neighborhoods provide vital opportunities 
for redevelopment activities that can attract major new 
industries and businesses, but it is equally important to 
utilize environmental and social justice principles in all 
redevelopment projects.

The primary agency responsible for promoting the unin-
corporated County’s economic development and redevel-
opment activities is the Los Angeles County Community 
Development Commission. The following discussion sum-
marizes current Community Development Commission 
redevelopment and economic development activities.

Community Development Commission
The Community Development Commission supports local 
economies in Los Angeles County by promoting business 
growth and encouraging job creation and retention through 
a variety of programs, revitalization efforts, incubators, 
redevelopment areas, economic incentives, and commercial 
and industry lending. 

Infill Development, East Los Angeles
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The County Board of Supervisors (BOS) serves as the Com-
missioners of the Community Development Commission 
and sets the policy direction for the agency. In Fiscal Year 
(FY) 2006-2007, the Economic Redevelopment Division of 
the Community Development Commission had a budget 
of $34 million and a total staff of 27 employees. Most of the 
Commission’s funding comes from the U.S. Department 
of Housing and Urban Development’s (HUD) Community 
Development Block Grants (CDBG). The Community Devel-
opment Commission is responsible for numerous programs 
that promote economic development in the County. They 
include:

Business Incubator Program:•	  Supports business incuba-
tion efforts that create new business opportunities in 
the County;
Redevelopment project areas:•	  Assembles sites for new 
development and redevelopment. As of 2007, five 
(5) redevelopment project areas have been estab-
lished in West Altadena, Maravilla and Whiteside 
(East Los Angeles), Willowbrook, and East Rancho 
Dominguez;
Community Business Revitalization •	
(CBR) Program: Provides financial 
and technical assistance to the 
1st and 2nd Districts to renovate 
storefronts and facades in unin-
corporated County areas and 
seeks to help beautify business 
districts through streetscape 
enhancements making them 
more inviting for shoppers and 
a source of community pride;
Enterprise Zone Program:•	  The 
Commission has successfully 
competed for Enterprise Zone 
designations under the state 
program that provides tax cred-
its to employers and intends to 
compete for further designations 
in the future;
Streetscapes:•	  CDC streetscape 
projects provide traffic calming 
mitigation measures to highly 
congested commercial corridors 
and enhance pedestrian safety 
while beatifying the area; and,

Loan Programs:•	  The Community Development Com-
mission supports local economies through a variety of 
commercial and industrial loan programs including 
the County Business Loan Program, County Develop-
ment Loan Program, County Technology Loan Pro-
gram, and the County Earthquake Loan Program.

The CDBG Division of the Community Development Com-
mission administers the Los Angeles Urban County CDBG 
Program on behalf of the County of Los Angeles and par-
ticipating cities. Initiated by the U. S. Congress in 1974 as 
part of the Housing and Community Development Act, the 
program is funded directly by HUD. CDBG funds have been 
used to finance a wide variety of economic development 
activities including technical assistance, façade improve-
ments, employment training, and forgivable loans and 
grants for businesses.
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The California Enterprise Zone Program targets economi-
cally distressed areas using special state and local incentives 
to promote business investment and job creation. Businesses 
within Enterprise Zones are eligible for substantial tax 
credits and benefits, including:

State tax credits for each qualified employee hired;•	
Sales tax credits on purchases of $20 million per year •	
of qualified machinery;
Up-front expensing of certain depreciable property; •	
and,
The carrying forward of up to 100% of a business’ Net •	
Operating Loss (NOL).

In January of 2008, the Community Development Com-
mission, in a collaborative application with the City of Los 
Angeles, received confirmation from the State Department 
of Housing and Community Development that East Los 
Angeles will be designated as an Enterprise Zone. In addition, 
applications for Enterprise Zone designations are currently 
underway for Florence-Firestone and Willowbrook.

The Community Development Commission currently has 
five (5) redevelopment areas (see Figure 10.1). Table 10.1 pro-
vides a general description of each County redevelopment 
area. A redevelopment area has a legal connotation and is 
generally defined as an area that is found to be blighted, 
both physically and economically, and is predominantly 
urbanized. Blighted areas are further characterized as 
having a combination of adverse conditions so prevalent 
and substantial that it constitutes a serious physical and 
economical burden on the community that cannot rea-
sonably be expected to be reversed or alleviated by private 
enterprise or government action, or both, without rede-
velopment. Table 10.2 provides a series of redevelopment 
projects administered by the Community Development 
Commission. The Commission is continually examin-
ing opportunities to expand the use of redevelopment in 
blighted communities.

The Department of Regional Planning and the Community 
Development Commission are instrumental in promoting 
policies and programs that will positively affect the eco-
nomic development and land use of the unincorporated 
areas of the County. The General Plan provides several 

Table 10.1: Unincorporated County Redevelopment Areas

Maravilla

Adopted on February 20, 1973, the Project Area is comprised of approximately 214 acres and is 
generally bounded on the north by Floral Drive, on the south by Third Street, on the west by Ford 
Boulevard, and on the east by Mednik Avenue. The Redevelopment Plan has a 40-year duration and 
contains various land uses including residential, commercial, and public/quasi public.

Willowbrook Community

Adopted on October 16, 1977, and subsequently amended on May 14, 1991 and November 22, 
1994, the Project Area is comprised of approximately 365 acres generally bounded on the north by 
Imperial Highway, on the south by El Segundo Boulevard, on the west by Compton Avenue, and 
on the east by Willowbrook Avenue. The Redevelopment Plan has a 35-year duration and contains 
various land uses including residential, commercial, and public/quasi public.

East Rancho Dominguez

Adopted on June 26, 1984, the Project Area is located on a 58-acre portion of unincorporated 
East Compton. The Project Area runs generally along Atlantic Avenue from Alondra Boulevard to 
the Compton City limit and along Compton Boulevard from Harris Avenue to Williams Avenue. 
The Redevelopment Plan has a 40-year duration and principally contains commercial and light 
manufacturing/industrial uses.

West Altadena Community

Adopted August 12, 1986, the Project Area is located in the unincorporated Altadena area. The 
community of Altadena surrounds the Project Area on the north, east and west, while the city 
of Pasadena lies to the south. The Project Area boundaries encompass about 80 acres. The 
Redevelopment Plan has a 40-year duration and contains various land uses including residential, 
commercial, and public/semi-public.

Whiteside

Adopted on October 17, 2006, the Project Area is comprised of approximately 171 acres and is 
generally bounded on the north by Worth Street, on the south by Whiteside Street/San Bernardino 
Freeway, on the west by Indiana Street, and on the east by Eastern Avenue. The Redevelopment 
Plan has a 30-year duration and contains various land uses including heavy and light industrial, 
commercial, residential, and public/semi-public. The merger with the City of Los Angeles’ Adelante 
Eastside Redevelopment Project Area will form a larger “BioMedTech Focus Area”.

Source: LA County Community Development Commission, 2007
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policies that reflect the need for a collaborative and coop-
erative working relationship between the two (2) agencies 
to provide best practices for economic development in the 
County.

Strategy 5: Collaboration 
and Implementation
Although Los Angeles County will 
continue to be an economic and cul-
tural destination, it can no longer be 
assumed that development and eco-
nomic growth will come to the County 
as easily or naturally as it has in the 
past. Land use patterns, the relative 
build-out of the County, strong neigh-
borhood coalitions, and the County’s 
extremely large number of local gov-
ernments makes collaboration on 
economic development policy very 
difficult. The County recognizes the 
need for a leadership entity such as the 
LAEDC to guide economic develop-
ment on a countywide and regional 
level, to collect and distribute infor-

mation on growth and market trends, and to facilitate 
cooperation among jurisdictions to implement long-term 
goals for shaping the economy. 

Table 10.2: Community Development Commission Redevelopment Projects.

Centro Estrella 
East Los Angeles

Located at 4701 E. Cesar Chavez Avenue, in unincorporated East Los Angeles, Centro Estrella 
is an approximately 23,000 square-foot, two-story building and independent pool building. 
Approximately $5,500,000 of Maravilla Tax Increment, Community Development Block Grant and 
State Realignment Funds were used to fund construction of Centro Estrella.  Two tenants occupy 
the Centro Estrella - the Department of Mental Health and ALMA Family Services.  The center 
is intended to provide disabled children, their families and the community at large with much 
needed services.

The Village 
Willowbrook

This development, located at 2003 E. 120th Street, Los Angeles, is comprised of 34 new, two-story 
single-family detached homes with three or four bedrooms.  A total of 23 units were assisted with 
secondary financing and the remaining 11 units were sold at market rate.  The units were sold at 
prices ranging from $185,000 to $205,000.

Altadena Lincoln Crossing 
West Altadena

The first phase of the Altadena Lincoln Crossing project is located on five acres at the northwest 
corner of Lincoln Avenue and Woodbury Road in unincorporated West Altadena. The project 
houses a 37,500 square-foot supermarket, a 37,000 square-foot 24 Hour Fitness sports club, 25,500 
feet of retail uses, a parking structure, and residential loft housing. 

Civic Center Plaza 
East Los Angeles

The East Los Angeles Civic Center Plaza is a commercial center with business and community 
tenants. The Plaza is located at the corner of 3rd Street and Mednik Avenue in unincorporated 
East Los Angeles. The Plaza replaced incompatible uses and removed blighted properties 
with 30,000 square feet of new office, retail, and food space. The Community Development 
Commission provided over $1.6 million in Maravilla Tax Increment funds for land acquisition, off-site 
improvements, and other project activities.

Figure 10.2: County and City of Los Angeles BioMedTech Focus Area
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The County will increase its outreach to business leaders 
and community groups in its jurisdiction as well as to 
other County departments to implement long-term eco-
nomic development goals and strategies. Additionally, the 
Department of Regional Planning has taken a lead in col-
laboration efforts with the County’s Community Develop-
ment Commission and the City of Los Angeles to develop 
strategic economic policy that transcends city boundaries 
and benefits countywide efforts for economic growth and 
development. 

One successful example of the County’s collaborative out-
reach efforts is the Whiteside Redevelopment Project Area 

“BioMedTech Focus Area,” which is a joint redevelopment 
effort between the Community Development Commission 
and Community Redevelopment Agency of the City of 
Los Angeles (CRA/LA). The Focus Area is comprised of 
approximately 750 acres of the City’s 2,164-acre Adelante 
Eastside Redevelopment Project Area and the County’s 
171-acre Whiteside Redevelopment Project Area. The Focus 
Area is shown in Figure 10.2.

The County General Hospital and the USC Health Sciences 
Campus physically and economically dominate the area, 
with more than 5,000 employees and students directly 
associated with both institutions, and the Cal State LA cam-
pus lies directly to the east of the Focus Area. In addition, 
construction of the new 600-bed County hospital makes 
the old 20-story, 1,000,000 square-feet County General 
Hospital available for adaptive reuse.  

Although the Focus Area benefits from its proximity to 
County and university resources, the ability to maximize 
the sites economic development opportunities is inhib-
ited by overlapping governmental jurisdictions, mixed 
and sometimes incompatible land uses, and the lack of an 
overall vision for what the area can be. Therefore, the goal 
of the County and City Redevelopment Agency partner-
ship would be to address these jurisdictional, land use 
planning, and physical infrastructure challenges in order 
to facilitate mixed use and retail development, including 
new job growth opportunities in the burgeoning fields of 
biomedical research and health care.

VI. GoALS, PoLICIES AND 
IMPLEMENTATIoN ACTIoNS

The following goals, policies and implementation actions 
related to economic development are designed to facilitate 
the strategies outlined in this element to promote economic 
development and growth. 

Goal ED-1

A County with a growing and balanced economic base with the 
ability to attract targeted, valuable industries and businesses.

Policy ED 1.1:•	  Provide a diverse mix of industries and services 
in each geographic area.

Policy ED 1.2:•	  Expand the economic infrastructure of the 
County to accommodate the needs of existing and target 
industries and support overall growth.

Policy ED 1.3:•	  Identify ways to make the County more cost-
competitive.

Policy ED 1.4:•	  Assist in the expansion, retention and recruit-
ment of high-wage, environmentally friendly and carbon 
neutral, and targeted industries providing career track 
ladders with a variety of quality jobs.

Policy ED 1.5:•	  Encourage and foster the development of the 
green economic sector, such as the renewable energy 
industry.

Policy ED 1.6:•	  Support and encourage public-private part-
nerships to enhance incubation and commercialization 
opportunities to support growth of target industries.

Policy ED 1.7:•	  Support legislative proposals and other actions 
which would encourage the expansion and retention of 
targeted industries and other valuable economic sectors, 
such as the entertainment industry.

Policy ED 1.8:•	  Facilitate an outreach campaign to promote 
Los Angeles County as a national and international locale 
for business and development.
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Policy ED 1.9:•	  Increase communication and coordination 
with relevant local, regional and state public and private 
economic development agencies to leverage resources 
and coordinate economic policy.

Policy ED 1.10:•	  Increase support for local, national, and inter-
national marketing efforts to promote Los Angeles Coun-
ty’s strengths and assets related to targeted industries.

Implementation Action ED 1.1
Inventory the unincorporated County’s existing industrial land 
against the backdrop of a comprehensive analysis of the entire 
County’s commercial real estate market to determine the areas 
of need for development or expansion.

Implementation Action ED 1.2
Coordinate with LAEDC on meetings with real estate profession-
als, site locator service providers, and economic development 
professional to gather information on the land use and building 
needs of emerging industries and businesses.

Implementation Action ED 1.3
Review County regulatory policies, procedures, and compli-
ance costs to ensure that the County is a competitive location 
for business establishment and expansion, and market these 
findings.

Implementation Action ED 1.4
Develop a promotional campaign that targets foreign-owned 
enterprises from sectors currently doing business within the 
County with the intent to attract them to establish operations 
in the County (Foreign Direct Investment (FDI) Program).

Implementation Action ED 1.5
Work with the LAEDC to produce visual marketing and public 
relations materials that promote and advertise County poli-
cies that will facilitate in-fill development and smart growth. 
Examples include: 

Mixed Use Development Ordinance•	
TOD Development•	
Density Bonuses•	

Implementation Action ED 1.6
Develop an unincorporated Los Angeles County Business Solu-
tions website that guides developers and the business commu-
nity through the County planning and permitting process.

Implementation Action ED 1.7
Work with the LAEDC to collect information on County economic 
and business trends and conditions to determine needs and 
respond to changes. 

Implementation Action ED 1.8
Utilize federal, state and local resources to create economic 
and regulatory incentives to attract targeted industries and to 
promote sustainable development policies.
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Goal ED-2

Land use practices, government regulations and infrastructure 
networks that foster economic development and growth.

Policy ED 2.1:•	  Ensure high standards of development and envi-
ronmental justice in economic development activities.

Policy ED 2.2:•	  Protect industrial, high-tech research and 
office space lands from the encroachment of incompat-
ible uses.

Policy ED 2.3:•	  Ensure adequate buffering and other land 
use practices to minimize industrial land use effects on 
neighboring uses.

Policy ED 2.4:•	  Encourage employment opportunities proxi-
mate to housing as a way to reduce vehicle miles traveled 
(VMT).

Policy ED 2.5:•	  Fund transportation infrastructure and mul-
timodal systems that make economic activities more effi-
cient and energy conscious.

Policy ED 2.6:•	  Support efforts to ensure transportation 
investments include goods movement and other busi-
ness needs.

Policy ED 2.7:•	  Support strategic infrastructure investment 
and the continued expansion of state-of-the-art tele-
communications and wireless technologies for County 
businesses.

Policy ED 2.8:•	  Encourage and incentivize infill development 
of vacant and underutilized sites as well as brownfield, 
greyfield and other environmentally-challenged sites 
throughout the County.

Policy ED 2.9:•	  Incentivize development along existing public 
transportation corridors and toward the urban core. 

Policy ED 2.10:•	  Streamline the permit review process for 
targeted businesses and industries.

Implementation Action ED 2.1
Implement an industrial land preservation policy that restricts 
re-zoning of industrially-zoned land to other uses without formal 
consideration and recognition of how and where that industrial 
land will be replaced within the County.

Implementation Action ED 2.2
Change land use policy language and zoning codes to minimize 
the ability to convert valuable industrial and office space lands 
to other land uses, retaining its land for job-producing uses.

Implementation Action ED 2.3
Implement changes to the planning and permit process to 
facilitate and expedite redevelopment activities and economic 
development for the county’s targeted businesses and indus-
tries, utilizing best practices, such as applying for permits and 
scheduling inspection appointments online, to make the pro-
cess timely, accountable, customer-driven and predictable.

Implementation Action ED 2.4
Explore implementing a program that will provide for commu-
nity benefits and jobs/housing balance when land is converted 
to residential from industrial.
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Goal ED-3

A skilled and well-educated work force.

Policy ED 3.1:•	  Support a quality education system at all levels 
through regulatory and financial policies.

Policy ED 3.2:•	  Support and create collaborative educational 
programs that address specific under-employed popula-
tions and workforce needs in targeted areas.

Policy ED 3.3:•	  Initiate a variety of vocational training pro-
grams across the County.

Policy ED 3.4:•	  Work with the employment sector to identify 
growing work force needs and training opportunities.

Policy ED 3.5:•	  Link workforce training initiatives to the busi-
ness needs of target industries.

Policy ED 3.6:•	  Conduct expanded outreach efforts to edu-
cational and community-learning institutions to foster 
expanded workforce education programs.

Policy ED 3.7:•	  Expand functional literacy, ESL programs, 
and workforce development programs throughout the 
County.

Policy ED 3.8:•	  Establish Los Angeles County as a model 
for continuous learning, technical, and professional 
development.

Policy ED 3.9:•	  Establish employee education, training, and 
employer assistance initiatives, including expanded trades 
training and vocational education for high-demand 
occupations.

Implementation Action ED 3.1
Coordinate the County’s workforce development activities with 
collaborative partners like the California Transportation and 
Logistics Institute to facilitate sector-based training initiatives 
in targeted industries.

Implementation Action ED 3.2
Inventory the existing workforce development programs 
throughout the County and promote them through vehicles 
including the County and LAEDC websites.

Implementation Action ED 3.3
Improve linkages between business and universities, colleges, 
and private training institutes and service providers.
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Goal ED-4

Expansive and targeted revitalization and redevelopment 
activities.

Policy ED 4.1:•	  Develop a range of financial incentives and 
programs that encourage development and business 
growth.

Policy ED 4.2:•	  Develop and implement an incentive program 
to retain commercial and industrial activities and promote 
infill development.

Policy ED 4.3:•	  Assist development and operations of busi-
nesses with innovative and targeted financial programs to 
increase capital access to community-based businesses.

Policy ED 4.4:•	  Establish, renew, implement, manage and/or 
expand Enterprise Zones, Recycling Market Development 
Zones, Business Improvement Districts (BIDs), Redevelop-
ment Agencies, Tax Increment Financing (TIFs) districts 
and other innovative financing programs that facilitate 
community development and rehabilitation.

Policy ED 4.5:•	  Pursue innovative financing programs to pay 
for new programs, such as impact fees and assessment 
districts.

Policy ED 4.6:•	  Direct resources to areas targeted as blighted 
or identified as economically depressed.

Policy ED 4.7:•	  Continue capital improvements planning and 
prioritization of infrastructure investments.

Policy ED 4.8:•	  Initiate community-level economic develop-
ment strategies.

Policy ED 4.9:•	  Retrofit and redevelop underutilized and 
vacant industrial lands and facilities for emerging and 
targeted industries.

Policy ED 4.10:•	  Aggressively pursue funding and redevelop-
ment of County brownfield sites. 

Policy ED 4.11:•	  Encourage and facilitate home ownership 
through affordable housing initiatives created in col-
laboration with industry professionals, associations, and 
economic development professionals.

Implementation Action ED 4.1
Work with the Community Development Commission to expand 
and renew the County’s redevelopment areas and other incen-
tive zones and districts as a tool to better address the need for 
economic development throughout the County’s industrial 
areas and to bring needed services and employment oppor-
tunities to their communities.

Implementation Action ED 4.2
Work with the LAEDC to inventory and assess County-owned 
properties for job-creating development and redevelopment 
potential.

Implementation Action ED 4.3
Participate in public-private collaborations to analyze, strat-
egize, create, and invest in redevelopment and development 
projects of underutilized industrial and commercial properties 
within the County.

Implementation Action 4.4
Promote industrial and commercial redevelopment by dedicat-
ing resources and implementing policies, plans and procedures 
to streamline review and approval process. 
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Goal ED-5

A County that is able to initiate, participate in, and foster 
collaborative efforts to implement economic development 
activities.

Policy ED 5.1:•	  Identify opportunities to lower the costs of 
doing business in the County.

Policy ED 5.2:•	  Support, fund and participate in a regional 
entity that provides economic and business leadership for 
all Countywide economic development stakeholders.

Policy ED 5.3:•	  Encourage a collaborative inter-agency and 
inter-jurisdictional environment for economic develop-
ment and information sharing on economic trends, busi-
ness cycles and resources.

Policy ED 5.4:•	  Work with the LAEDC and the Jack Kyser Center 
for Economic Research to analyze emerging trends for 
policy modification, and maintain and update accurate 
labor force, market trends, and other important economic 
data.

Policy ED 5.5:•	  Expand outreach activities with the CDC and 
LAEDC to implement targeted economic development 
programs.

Policy ED 5.6:•	  Strengthen contacts and cooperation with 
private sector organizations and community-level busi-
ness groups.

Policy ED 5.7:•	  Strengthen the County’s legislative advocacy 
function in Sacramento and in Washington D.C to advance 
the importance of the County’s economic development 
needs and goals.

Policy ED 5.8:•	  Support the development of small business 
assistance and entrepreneurial programs focused on man-
agement, financial planning and technology application.

Implementation Action ED 5.1
Work with the LAEDC and its business, government and educa-
tion members to develop, maintain, and implement a broad 
economic strategy for the entire County.

Implementation Action ED 5.2
Continue the County’s participation in a joint County-City of Los 
Angeles economic strategic policy development initiative.

Implementation Action ED 5.3
Expand economic development strategies, such as Business 
Improvement Districts (BIDs), Tax Increment Financing (TIF) 
Districts, and California State Enterprise Zones to stimulate the 
revitalization and redevelopment of older neighborhoods in 
economic distress.

Implementation Action ED 5.4
Develop an economic development incentives program for 
green buildings, infill development, brownfield remediation 
and alternative energy production.

Implementation Action ED 5.5
Develop a benchmarking mechanism to monitor progress and 
measure outcomes related to economic development.
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PREFACE 
 
The 2001 Los Angeles County Municipal Stormwater NPDES Permit (Order 01-182) 
requires the Principal Permittee to submit a Unified Annual Stormwater Report (Unified 
Report) to the Regional Board by October 15 of each year beginning in 2002.  Each 
Unified Report documents the Permittees’ progress in implementing the SQMP and the 
requirements of Order 01-182 for the fiscal year from July 1 to June 30.  This Unified 
Report covers the period from July 1, 2010, to June 30, 2011. 
 
The Unified Report is essentially a compilation of the 85 Permittees’ Individual Annual 
Reports plus 6 watershed-wide assessments conducted by the Watershed Management 
Committees (WMC).  Program implementation information was submitted by each of the 
cities and WMCs and compiled by the Principal Permittee, the Los Angeles County 
Flood Control District (LACFCD).  The content was not reviewed for accuracy or 
modified by the LACFCD.  Compilation and submittal of the Unified Report by the 
LACFCD shall not be interpreted as an agreement or endorsement of the claims and 
positions taken by any of the cities and/or WMCs. 
 
We thank each Permittee and WMC for their timely submittal of these documents.  This 
is no small task and could not have been done without the cooperation of many.   
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ACRONYMS 

 
BMP   - Best Management Practice 
NPDES  - National Pollutant Discharge Elimination System 
ROWD  - Report of Waste Discharge 
RWL  - Receiving Water Limitation 
SQMP  - Stormwater Quality Management Plan 
TMDL   - Total Maximum Daily Load 
WMA   - Watershed Management Area 
WMC   - Watershed Management Committee
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SECTION 1. INTRODUCTION 
 
1.1 Background 
 
On December 13, 2001, the Los Angeles Regional Water Quality Control Board 
(Regional Board) adopted Order 01-182, the National Pollutant Discharge Elimination 
System Permit for Municipal Stormwater and Urban Runoff Discharges within the 
County of Los Angeles.  Order 01-182 covers 84 cities and the unincorporated areas of 
the Los Angeles County under County jurisdiction, with the exception of the Cities of 
Avalon and Long Beach and the portion of the Los Angeles County in the 
Antelope Valley, where it includes the Cities of Lancaster and Palmdale.  Order 01-182 
designates the Los Angeles County Flood Control District as the Principal Permittee, 
and the County of Los Angeles along with the 84 incorporated Cities are designated as 
Permittees.  The Principal Permittee coordinates and facilitates activities necessary to 
comply with the requirements of Order 01-182 but is not responsible for ensuring the 
compliance of any Permittee.    
 
Order 01-182 divides the County into six Watershed Management Areas (WMAs): 
 

o Ballona Creek and Urban Santa Monica Bay WMA 
o Dominguez Channel/Los Angeles Harbor WMA 
o Los Angeles River WMA 
o Malibu Creek and Rural Santa Monica Bay WMA 
o San Gabriel River WMA 
o Santa Clara River WMA 

 
Table 1.1 lists all Permittees under Order 01-182. 
 
Order 01-182 requires the Principal Permittee to submit a Unified Annual Stormwater 
Report by October 15 of each year.  The Unified Report includes: 
 

o A compilation of Permittees’ Individual Annual Reports. 
o Proposed changes to the SQMP, as recommended by the WMCs. 
o An assessment of the effectiveness of SQMP requirements to reduce stormwater 

pollution. 
o A compilation of Receiving Water Limitations Compliance Reports, if applicable. 
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Table 1.1 List of all Permittees under Order 01-182.   
 

Santa Monica Bay Los Angeles River San Gabriel River 
Malibu Creek and Other Rural Alhambra Artesia 
Agoura Hills Arcadia Azusa 
*Calabasas Bell Baldwin Park 
Los Angeles County Flood Control Bell Gardens  
Los Angeles County Burbank Bellflower 
Malibu Commerce Bradbury 
Westlake Village Compton Cerritos 
 Cudahy Claremont 
Ballona Creek and Other Urban El Monte Covina 
Beverly Hills *Glendale Diamond Bar 
Culver City Hidden Hills Downey 
El Segundo Huntington Park Duarte 
Hermosa Beach La Canada Flintridge Glendora 
Los Angeles (City of) Los Angeles (City of) Hawaiian Gardens 
Los Angeles County Flood Control Los Angeles County Flood 

Control 
Industry 

Los Angeles (County of) Los Angeles (County of) Irwindale 
Manhattan Beach Lynwood La Habra Heights 
Palos Verdes Estates Maywood La Mirada 
Rancho Palos Verdes Monrovia La Puente 
Redondo Beach Montebello La Verne 
Rolling Hills Monterey Park Lakewood 
Rolling Hills Estates Paramount  
*Santa Monica Pasadena Los Angeles County Flood 

Control 
West Hollywood Rosemead Los Angeles (County of) 
 San Fernando Norwalk 

 San Gabriel *Pomona 
Dominguez Channel San Marino Pico Rivera 

Carson Sierra Madre San Dimas 
Gardena Signal Hill Santa Fe Springs 
Hawthorne South El Monte Walnut 
lnglewood South Gate West Covina 
Lawndale South Pasadena Whittier 
Lomita Temple City  
Los Angeles (City of) Vernon  
Los Angeles County Flood Control  Santa Clara River 
Los Angeles (County of)  *Santa Clarita 
*Torrance  Los Angeles County Flood 

Control 
  Los Angeles (County of) 
Agencies indicated in italicized font are present in more than one Watershed Management Area. * Indicates 
City with the largest watershed population other than County of Los Angeles and the City of Los Angeles. 

RB-AR50958



Los Angeles County Municipal Stormwater NPDES Permit 
2010-2011 Unified Annual Report  

 
Los Angeles County Department of Public Works 
Watershed Management Division  3

 
Los Angeles County Department of Public Works (Public Works), representing the Los 
Angeles County Flood Control District as Principal Permittee, prepared this 2010-11 
Unified Report. 
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SECTION 2. PERMITTEE INDIVIDUAL ANNUAL REPORTS 
 
All Permittees submitted their respective Individual Annual Reports to the Principal 
Permittee for inclusion in this Unified Report.  Web-based reporting, initiated in 2004, 
has proven to be a success by streamlining the once-cumbersome process.  
 
Permittees’ Individual Annual Reports can be found in Appendix D to Appendix J.  
Digital versions of the Individual Annual Reports and this Unified Report also can be 
viewed at the Regional Board’s Website at 
http://www.waterboards.ca.gov/losangeles/water_issues/programs/stormwater/municipa
l/los_angeles_ms4/lams4annualreport.shtml. 
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SECTION 3. PROPOSED CHANGES TO THE SQMP 
 
Permittees’ proposed changes to the SQMP were previously submitted to the Regional 
Board in four Reports of Waste Discharge (ROWD) dated June 12, 2006.  These 
ROWDs were submitted by: 
 

• The County of Los Angeles, the Los Angeles County Flood Control District, and 
78 Permittees.   

• City of Downey. 
• City of Signal Hill. 
• Cities of Azusa, Claremont, Glendora, Irwindale, and Whittier. 

 
The Los Angeles County Flood Control District (LACFCD) submitted its own ROWD to 
the Regional Board, with proposed changes to the SQMP that are relevant to the 
LACFCD.  The LACFCD ROWD was submitted in November 2010. 
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SECTION 4. SQMP EFFECTIVENESS ASSESSMENT 
 
Generally, Permittees have implemented the SQMP management measures as 
required by Order 01-182 but do not employ formal program effectiveness measures.  
Some assume a positive effect on receiving water quality by virtue of having fully 
implemented the required measures (i.e., the number of catch basin inserts installed, 
the number of times streets are swept, etc.); others rely on indirect implementation 
measures (i.e., the number of follow-up inspections/enforcement actions required, the 
number of impressions made through a media campaign, the number of Clean Bay-
certified restaurants, or the number of hits to a stormwater program website, etc.) to 
evaluate effectiveness.  Although water quality monitoring is conducted as required by 
Order 01-182 and adopted TMDLs, direct measures of effectiveness (i.e. water quality 
evaluations) are generally not done because of the prohibitive cost.  As discussed 
below in Section 4.5, the Monitoring Program associated with Order 01-182 is not suited 
to evaluate the effectiveness of SQMP implementation in reducing stormwater pollution 
from year-to-year. 
 
Proposed by the California Stormwater Quality Association (CASQA) and described in a 
draft White Paper sent to the Regional Board on August 15, 2007, Public Works is in 
support of the “Progressive Approach” to regulate stormwater discharges.  We 
appreciate CASQA’s efforts to advance the science and regulation of stormwater 
management and believe the concepts outlined in the draft White Paper provide a 
roadmap toward better water quality protection. 
 
4.1 Summary of Common Activities 
Common permittee activities for 2010-11 are discussed below. 
 
4.1.1 Executive Advisory Committee and Watershed Management Committees 
Permittees continue to meet regularly to improve their respective programs through 
information exchange at Executive Advisory Committee (EAC) and Watershed 
Management Committee (WMC) meetings.  The EAC, though not a requirement of 
Order 01-182, meets monthly, and some of the WMCs have met more often than the 
required four-times per year frequency.  Appendix K contains a list of the permittees’ 
representatives to these committees during this reporting period. 
 
4.1.2 Public Outreach 
In addition to meeting regularly, most joint permittee activities revolve around public 
education and outreach efforts.  Following are some examples: 
 

• Twenty-three Permittees contributed nearly $72,000 towards the Countywide 
Public Information and Participation Program. 

 
• Public Works conducted a BMP workshop for approximately 300 El Pollo Loco 

corporate managers on March 21, 2011, which focused on the following four key 
areas:  1) spill prevention, control and cleanup, 2) waste disposal and handling, 
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3) building and grounds maintenance, and 4) employee training.  The 
presentation included an overview of BMPs and an interactive watershed model 
demonstration.  All workshop participants received BMP collateral materials 
including a mop bucket and BMP posters in English and Spanish. 

 
• Public Works provided 31 Permittees with pollution prevention collateral 

materials and public service announcements.  Also, campaign materials were 
modified free of charge for 23 Permittees to facilitate the circulation of program 
messages within their jurisdictions. 

 
For more information, see the WMA Assessments in Appendix E through Appendix J.   

4.2 WMA BMP Implementation 
Permittees continue to implement a variety of BMPs, both structural and institutional, to 
reduce pollution from urban runoff.  Table 4.1 summarizes the most-used BMPs 
reported by permittees in 2010-11.  Table 4.2 summarizes popular BMPs by the number 
of Cities using a particular BMP. 
 
Table 4.1 Most installed BMPs Countywide during 2010-11  
 

BMP Type Total Number Installed 
Catch Basin Connector Pipe Full Capture(CPS) 6377 

Fossil Filter Catch Basin Insert 5968 
Automatic Retractable Catch Basin Trash 

Screen(ARS) 
3870 

Clean Screen Catch Basin Insert 3767 
Extra Trash Can 3681 

Covered Trash Bin 3119 
Signage and Stenciling 1884 

Drain Pac Catch Basin Insert 1625 
CulTec Infiltration Systems 1296 

Infiltration Trenches 963 
Infiltration Pit 958 

Abtech Ultra Urban Catch Basin Insert 748 
CDS Gross Pollutant Separator 438 

United Storm Water Catch Basin Screen Inserts 403 
Restaurants Vent Traps 258 

Stormceptor Gross Pollutant Separators 211 
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Table 4.2 Most used proprietary and non-proprietary BMPs during 2010-11  
 

Types of Nonproprietary BMPs Used 
By Most Permittees 

Types of Proprietary BMPs Used 
By Most Permittees 

BMP Type No. of Cities BMP Type No. of Cities 

Infiltration Trenches 40 Fossil Filter Catch Basin Inserts 46 

Covered Trash Bins 32 CDS Gross Pollutant Separator 36 

Extra Trash Cans 31 Drain Pac Catch Basin Insert 21 

Enhanced Street Sweeping 26 Clean Screen Catch Basin Insert 21 

Dog Parks 23 Stormceptor Gross Pollutant 
Separator 19 

 
See Appendix B and C for a compilation by WMA of BMPs installed and maintained, 
respectively.    
 

4.3 Effectiveness of Management Measures 
Information contained in this section is extracted from a limited number of Permittees’ 
responses and should not be interpreted as representative statements.  In some 
instances, what is considered strength in one City is an area needing improvement in 
another; training is one such example. 
 
4.3.1 Strengths 
Generally, the following management measures were reported to be effective: 
  

• Street sweeping; 
• Catch basin cleaning; 
• Catch basin inserts  
• Trash bins; 
• End-of-pipe controls such as low-flow diversions; 
• Infiltration controls; 
• Erosion controls; and 
• Public education and outreach, including multi-lingual strategies, expanded 

online presence, etc.   
 
Permittees also reported commitment of elected officials, management, and staff to the 
stormwater program as a strength. 
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4.3.2 Weaknesses 
The lack of funding to implement existing NPDES and increasing TMDL requirements is 
noted by several permittees as an area of weakness. 
 
4.4 Permittee Level of Effort 
Permittees’ self-evaluated level of effort has been extracted from each Individual Annual 
Report and presented in Table 4.3.  Another way to evaluate level of effort is through the 
amount of resources a municipality devotes to stormwater pollution prevention-related 
activities.  Therefore, the Permittees’ stormwater-related expenditures, plus the 
estimated amount needed to implement Order 01-182, have been extracted from each 
Individual Annual Report and presented in Appendix L. 
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Table 4.3.  Permittees’ self-evaluated level of effort in implementing the requirements of Order 01-182.  
 

Ballona Creek and Urban Santa Monica Bay WMA 
Beverly Hills 8 County of Los Angeles 10 Rolling Hills 10 
Culver City 10 Manhattan Beach 10 Rolling Hills Estates 10 
El Segundo 10 Palos Verdes Estates 10 Santa Monica 10 
Hermosa Beach 10 Rancho Palos Verdes 10 West Hollywood 10 
Los Angeles 10 Redondo Beach 10 Flood Control District 10 

Dominguez Channel and Los Angeles Harbor WMA 
Carson 10 Inglewood 10 Los Angeles 10 
Gardena 10 Lawndale 10 County of Los Angeles 10 
Hawthorne 10 Lomita 10 Torrance 10 
Flood Control District      

Los Angeles River WMA 
Alhambra 10 La Canada Flintridge 8 San Fernando 10 
Arcadia 10 Los Angeles 10 San Gabriel 10 
Bell 10 County of Los Angeles 10 San Marino 9 
Bell Gardens 10 Lynwood 10 Sierra Madre 10 
Burbank 9-10 Maywood 5 Signal Hill 10 
Commerce 10 Monrovia 9 South El Monte NR 
Compton NR Montebello 10 South Gate 10 
Cudahy 7 Monterey Park 10 South Pasadena 10 
El Monte NR Paramount 8 Temple City 10 
Glendale 10 Pasadena 10 Vernon 11 
Hidden Hills 10 Rosemead 8 Flood Control District 10 
Huntington Park 9      

Malibu Creek and Rural Santa Monica Bay WMA 
Agoura Hills 10 County of Los Angeles 10 Westlake Village 10 
Calabasas 10 Malibu 9 Flood Control District 10 

San Gabriel River WMA 
Artesia 9 Duarte 10 County of Los Angeles 10 
Azusa 10 Glendora 10 Norwalk NR 
Baldwin Park 10 Hawaiian Gardens 9 Pico Rivera 10 
Bellflower 10 Industry 9 Pomona 7 
Bradbury  Irwindale 10 San Dimas 8 
Cerritos 10 La Habra Heights NR Santa Fe Springs NR 
Claremont 10 Lakewood NR Walnut 8 
Covina 9 La Mirada 9 West Covina 10 
Diamond Bar 10 La Puente 8 Whittier 10 
Downey NR La Verne 7 Flood Control District 10 

Santa Clara River WMA 
Santa Clarita 9 County of Los Angeles 10 Flood Control District 10 
NOTE: Scores are self-assessed on a scale 0 - 10 with 10 being completely compliant by all deadlines. 
NR = Not Reported 

RB-AR50966



Los Angeles County Municipal Stormwater NPDES Permit 
2010-2011 Unified Annual Report  

 
Los Angeles County Department of Public Works 
Watershed Management Division  11

 
4.5 Monitoring Program Summary 
 
On August 11, 2011, Public Works submitted to the Regional Board the Los Angeles County 
2010-11 Annual Stormwater Monitoring Report.  The 2010-11 Monitoring Report presents the 
2010-11 monitoring results for the Monitoring and Reporting Program No. 6748 associated 
with Order 01-182.  The Monitoring Report’s findings are summarized below; the full report 
can be downloaded at www.lawatersheds.org.  As reference, Appendix M contains the 
Executive Summary for the 2010-11 Monitoring Report. 
 

4.5.1 Monitoring Program Overview 
During 2010-11, the Monitoring Program consisted of the following: 
 

• Dry- and wet-weather mass emissions monitoring, including toxicity testing, at 
seven locations throughout the Los Angeles County; 

• Dry- and wet-weather tributary monitoring at six locations in the Dominguez 
Channel watershed; 

• Shoreline monitoring for bacteria indicators; 
• Regional monitoring programs including a Countywide bioassessment program 

and participation in the Bight ’08 regional monitoring program; and 
• Special studies. 

 
Except for shoreline monitoring, the Los Angeles County Flood Control District 
continues to implement the Monitoring Program on behalf of the Permittees.  Shoreline 
monitoring is conducted by the City of Los Angeles. 
 
Non-NPDES monitoring was conducted for the following: 
 

• Effectiveness monitoring for the Dominguez Gap Wetlands Project, the Marie 
Canyon Water Quality Improvement Project, Sun Valley Park Drain and 
Infiltration Project, and the LACFCD Low Flow Diversion Projects  

• Los Angeles River and San Gabriel River Watershed-wide Monitoring Program – 
Bioassessments 

• Walteria Lake Monitoring – Monitoring is conducted in Walteria Lake to measure 
nutrient levels tributary to Machado Lake. 

• Parkside Drain (Riverside Drive, Burbank) Special Investigation 
 
TMDL monitoring was conducted for the following: 
 

• Marina del Rey Mothers’ Beach and Back Basins Bacteria TMDL  
• Marina del Rey Toxics TMDL CMP 
• Ballona Creek Metals and Estuary Toxic Pollutants TMDLs 
• Ballona Creek, Ballona Estuary, and Sepulveda Channel Bacteria TMDL 
• Malibu Creek Bacteria TMDL 
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• Los Angeles River and Tributaries Metals TMDL 
• Santa Monica Bay Beaches Dry- and Wet-Weather Bacteria TMDLs 

 

4.5.2 Water Quality Improvement or Degradation 
The Monitoring Program in its current form is generally not suitable for detecting short-term 
trends in receiving water quality.  In fact, to conduct such a program Countywide would 
be cost prohibitive.  For a ten-year analysis of water quality trends, see the “1994-2005 
Integrated Receiving Waters Impact Report” (1994-2005 Integrated Monitoring Report) 
at www.lawatersheds.org.  The Table of Contents and Executive Summary for the 1994-
2005 Integrated Monitoring Report can be found in Appendix N. 
 
The exception is the shoreline monitoring program reported by the City of Los Angeles, 
which can be found in Appendix D of the 2010-11 Annual Monitoring Report.   
 
The tributary monitoring program remained in the Dominguez Channel Watershed for 
Fiscal Year 2010-11, which detected bacteria, ammonia, copper, lead, zinc, and 
cyanide concentrations at levels above Water Quality Standards at some locations.  
Eliminating these and other water quality impairments in the Dominguez Channel 
Watershed is the goal of five separate TMDLs – metals, nutrients, organics, toxics, and 
bacteria to be developed for this urban stream.  The Permittees that are also 
responsible agencies under these TMDLs are working cooperatively to comply with 
these TMDLs and ultimately achieve the waste load reductions.     
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SECTION 5. RECEIVING WATER LIMITATION COMPLIANCE 
REPORTS 
 
For the Fiscal Year 2010-11 reporting period, thirteen Permittees in addition to the Los 
Angeles County Flood Control District submitted Receiving Water Limitations (RWL) 
Compliance Reports and/or Status Reports: 
 

1. City of El Segundo 
2. Hermosa Beach 
3. City of Malibu 
4. City of Manhattan Beach 
5. Redondo Beach (in annual report) 
6. City of Rolling Hills (in annual report) 
7. City of Rolling Hills Estates (in annual report) 
8. City of Santa Monica 
9. City of Torrance 
10. Los Angeles County Flood Control District 

 
These reports are included in Appendix O.
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2010-11 PROGRAM YEAR SUMMARY 
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APPENDIX B 
 
BMP’S INSTALLED IN 2010-11 
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APPENDIX C 
 
BMP’S MAINTAINED IN 2010-11 
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APPENDIX D 
 
PRINCIPAL PERMITTEE INDIVIDUAL ANNUAL REPORT 
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APPENDIX E 
 
BALLONA CREEK AND URBAN SANTA MONICA BAY WMA WATERSHED 
ASSESSMENT 
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APPENDIX F 
 
DOMINGUEZ CHANNEL/LOS ANGELES HARBOR WMA WATERSHED 
ASSESSMENT 
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APPENDIX G 
 
LOS ANGELES RIVER WMA WATERSHED ASSESSMENT 
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APPENDIX H 
 
MALIBU CREEK AND RURAL SANTA MONICA BAY WMA WATERSHED 
ASSESSMENT 
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SAN GABRIEL RIVER WMA WATERSHED ASSESSMENT 
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SANTA CLARA RIVER WMA WATERSHED ASSESSMENT 

RB-AR50980



Los Angeles County Municipal Stormwater NPDES Permit 
2010-2011 Unified Annual Report  

 
Los Angeles County Department of Public Works 
Watershed Management Division  

 
APPENDIX K 
 
EAC AND WMC REPRESENTATIVES 
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APPENDIX L 
 
PERMITTEES’ EXPENDITURES FOR 2010-11 AND PROJECTED EXPENDITURES 
FOR 2011-12 
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TABLE OF CONTENTS AND EXECUTIVE SUMMARY, 2010-11 STORMWATER 
MONITORING REPORT 
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APPENDIX N 
 
TABLE OF CONTENTS AND EXECUTIVE SUMMARY, 1994-2005 INTEGRATED 
RECEIVING WATERS IMPACT MONITORING REPORT  
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RECEIVING WATER LIMITATIONS COMPLIANCE REPORT 
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The Los Angeles BasinWater Augmentation Study

Phase III: Neighborhood Retrofit
Multipurpose watershed demonstration projects will retrofit small neighborhoods to illustrate sustainable design.  These 
projects will address such issues as:

• water conservation
• storm water capture for infiltration or reuse
• enhancement of wildlife habitat and open space
• stream restoration
• pollutant source reduction and monitoring

• groundwater recharge
• watershed education and community outreach
• flood reduction
• native and drought-tolerant landcsaping
• parks and recreational opportunities

Conversion to native landscaping: promotes water conservation, reduces pesticide use and attracts wildlife

Stream restoration and park creation: bringing streams back to the surface to create a neighborhood park incorporates 
a treatment wetland to promote groundwater recharge.  The pictures below illustrate a neighborhood stream restoration 
and park project by North East Trees.

Before After

Before (left): city street in Korea Town with underground storm drain
After (below): storm drain brought to the surface & integrated into a neighborhood park

Southern California faces increasing uncertainty with 
respect to water supply availability and maintaining 
water quality.  Urban runoff, from stormwater and 
overuse of water for irrigation and other outdoor needs, 
carries pollutants that degrade our waterways and are 
subject to increasing regulation at significant cost.  
Traditional imported water sources are at risk due to 
legal and environmental constraints, and alternative new 
water supplies from ocean desalination or recycling still 
face economic and regulatory hurdles.  With the 
population in Los Angeles County expected to grow by 2 
million people (about 17%) by 2020, the demand for 
fresh water will continue to grow.

  

Why infiltration?  As urbanization has increased the 
area of paved surfaces over the past several decades, 
urban runoff has increased tenfold.  On average, about 
550,000 acre-feet of runoff flow to the ocean annually 
from the Los Angeles area coastal watersheds, about 
one-third of our annual water use.  With nearly 2 million 
acre-feet of unused storage capacity in local groundwater 
basins, capturing more runoff for infiltration could 
substantially increase local water supplies.  Reducing 
urban stormwater volumes reduces pollutant loads to 
surface waters and reduces demand on the flood control 
system.  Increasing infiltration also helps to restore the 
natural hydrology and treatment function of the soil that 
has been lost to urban development.

Are there drawbacks to infiltration?  There are some 
concerns that infiltrating stormwater merely transfers 
pollution problems from the surface to the groundwater.  
While the soil layer does provide natural treatment, more 
study is needed to determine what conditions are most 
and least favorable for pollutant removal.

The Los Angeles Basin 
Water Augmentation Study

What do we need to know before promoting 
increased infiltration?  There are a number of questions 
that this study will address to better characterize the 
potential benefits of infiltration.  The most important is 
the potential impact on groundwater quality, and 
assessing appropriate geographic, geologic and 
hydrologic conditions for infiltration.  Additionally, we 
need to know whether the additional groundwater 
recharge will provide sufficient water supply to offset the 
cost of implementation and extraction, compared with 
the cost of developing new water supplies.  We also need 
to assess all of the potential benefits and barriers 
(environmental, regulatory, social and economic) to 
determine the best approach for implementation. 

How do we assess the impacts of infiltration?  The 
focus of the early phases of the Water Augmentation 
Study is to monitor the fate and transport of runoff-borne 
pollutants by measuring stormwater quality at the 
surface, as it infiltrates through the soil and to 
groundwater.  Phase 1 of our study focused on water 
quality assessment on single parcels utilizing infiltration 
structures, by monitoring two locations for one season.  
Phase II expands the monitoring in time and scope, 
adding new sites with different land uses and infiltration 
techniques, and monitoring all sites for several years.

Taking a broader view.  Infiltration is not the only 
means of addressing water supply and water quality 
issues.  We believe that an integrated, comprehensive 
approach to water management is necessary to maximize 
benefits.  The latter phase of our study will incorporate 
demonstration projects on a neighborhood scale.  We 
propose to retrofit several small neighborhoods or 
drainage areas with state of the art "Best Management 
Practices" (BMPs) to address water conservation, 
pollution reduction and treatment, flooding, and habitat 
and stream restoration.  Specific techniques will depend 
upon the sites selected, but may include conversion to 
native drought-tolerant landscape, use of irrigation 
controllers, facilities to capture runoff for infiltration or 
reuse, "daylighting" buried stream channels for 
restoration, and adding greenspace and habitat areas.

Determining the location of demonstration project areas 
will utilize a community-based approach providing 
opportunities for watershed education and neighborhood 
involvement in designing projects.  These demonstration 
projects will be monitored for water quality as well as 
for reduction of runoff and water use, changes in 
property values, and other benefits.  Neighborhood-scale 
projects will provide real-world models of sustainable 
design and will serve to integrate many on-going efforts 
in the region to address flood management, water 
quality, and environmental restoration.
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The Los Angeles Basin Water Augmentation Study

Phase I: Pilot Study 

The Pilot Study was designed to assess the impacts of infiltration on groundwater quality, by monitoring stormwater 
runoff, infiltration in the vadose zone, and groundwater at two sites in the Los Angeles area.

Phase II: Expanding the Scope
Additional residential, commercial and industrial 
sites added to the monitoring program.  Selected 
sites were retrofitted with infiltration BMPs and 
will be monitored at four discrete locations:

Before - Broadous Elementary School in Pacoima with typical paved playground

After - In a project led by TreePeople, the schoolyard was 
redesigned to replace much of the asphalt with landscaping, 
and includes an underground infiltration field to capture 
and recharge all of the runoff.

BMP designs direct 
runoff into planted 
areas to filter 
pollutants and 
increase infiltration.

Residential 
Property

Commercial Property

Our long-term strategy is to quantify the benefits, 
costs, and risks of infiltration, characterize appropriate 
conditions for infiltration, and provide a comprehensive 
assessment of the potential for augmenting water supply, 
reducing water pollution, and providing additional 
environmental and social benefits through infiltration in 
combination with other strategies.  Our goal is to 
demonstrate how these approaches can be applied on a 
regional scale in Southern California as well as in other 
geographic regions. 

Who We Are
The Water Augmentation Study is a long-term research 
project led by the Los Angeles & San Gabriel Rivers 
Watershed Council in collaboration with the following 
partners:

•  California Department of Water Resources
•  City of Los Angeles Dept of Water and Power
•  City of Los Angeles Watershed Protection Division

•  City of Santa Monica Environmental Programs 
•  Los Angeles County Dept of Public Works
•  Metropolitan Water District of Southern California
•  Regional Water Quality Control Board Los Angeles 
•  United States Bureau of Reclamation
•  Water Replenishment District of So. California

The Watershed Council is a nonprofit organization of 
community groups, government agencies, business and 
academia engaging stakeholders in dialogue about 
resolving environmental and regulatory issues, and in 
promoting watershed health.  Our stakeholders include 
water suppliers, wastewater agencies, Los Angeles and 
Orange Counties, cities within the watershed, 
environmental groups and others. Our mission is: to 
facilitate a comprehensive, multi-purpose, stakeholder-
driven consensus process to preserve, restore and 
enhance the many beneficial uses, economic, social, 
environmental and biological, of the Los Angeles River 
and San Gabriel River watersheds ecosystem through 
education, research, planning and mediation.

The LOs ANGeLes & SaN GabRiel Rivers

Watershed Council 
700 N.  A lameda St .    Los Angeles,  CA 90012

Ph:  213-229-9945   Fax:  213-229-9952

The Los Angeles Basin Water Augmentation Study

Photos courtesy of TreePeople

Task
Assess prior studies
Develop monitoring approach to assess 
impacts on groundwater quality

Pilot study: water quality monitoring at 
2 sites with infiltration BMPs

Additional monitoring sites: install 
BMPs, install monitoring equipment, 
dfdf collect samples, analyze results

Characterize infiltration behavior from 
surface through subsurface to 
groundwater

Assessment of and collaboration with 
other on-going studies

Design and implement demonstration 
projects and monitoring program

Develop model for site suitability & 
feasibility assessment: geology, soils, 
groundwater depth, land use, etc.

Continued monitoring of water quality, 
soil, water movement to groundwater

Analyze all results; assess impacts, 
costs, benefits, site suitability

Develop regional approach for 
implementation in So. Cal and other 
urban areas

Phase 2000 2001 2002 2003 2004 2005 2006 2007 Funded Results
Literature Review

Monitoring Plan

Phase I Report

New monitoring 
sites, Phase II 
Monitoring
Report, Assessing 
Groundwater
Impacts

Value Added

State-of-the-art 
design models

GIS database &
modeling tools

Monitoring for
long-term effects

Phase III 
Monitoring Report

Program 
Assessment
Report
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2
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Scope and Schedule

For further information contact:
Suzanne Dallman, Ph.D. 
Manager of Stormwater Programs
(213) 229-9947 or suzanne@lasgrwc.org
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Here's What Ocean Germs Cost You
A UC Irvine study tallies the costs of treatment and lost wages for beachgoers who get sick. Stomach ailment? That'll be $36.58.

May 03, 2005 | Sara Lin | Times Staff Writer

Beachgoers who get sick after swimming off two popular Orange County beach areas rack up about $3 million annually in health-related expenses, according

to a study announced Monday.

The report, by UC Irvine researchers, is believed to be the first to put a dollar figure on the cost of medical care and lost wages to people who become sick after

swimming in ocean waters when bacterial levels are within state health standards.

Although the study looked at the stretch of shoreline along south Huntington Beach and north Newport Beach, its authors said the economic toll would be

similar at beaches nationwide. The dollar amount would vary by the number of people using the beach.

"There's no reason to think that Orange County people get sick more than Los Angeles people," said Ryan Dwight, lead author of the report, which was part of

his doctorate in environmental health. "People are people. Say you have a standard dose of an organism and you give it to someone from the East Coast or West

Coast. They would both contract the same illness."

The report, which has been published online and will appear in the Journal of Environmental Management, combined published data from two earlier studies.

The authors hope it will give policymakers a way to compare the cost of cleaning up coastal waters with the personal cost to beachgoers.

The researchers noted that most people who swim at the beach do not get sick. Though it's a small percentage -- about 0.8% -- at beaches like Huntington State

Beach, a small percentage getting sick can produce a large total, Dwight said.

What makes surfers, swimmers and divers sick are pathogens from urban runoff, mostly human and animal waste.

Researchers said that among the more than 5 million people who swam in the waters surveyed, from 1998 to 2000, an estimated 36,000 cases of

gastrointestinal illnesses were contracted, along with about 38,000 other ailments, including respiratory, eye and ear infections. Stomach ailments cost each

infected person an estimated $36.58, and acute respiratory disease cost $76.76. Eye infections cost $27.31, and ear ailments cost $37.86.

The study did not include the price of self-treatment, such as buying over-the-counter medicine. Losses to the local tourism industry were not considered.

Dwight said the group's findings should be considered conservative because it could not be known what was spent on self-treatment.

Data was not used from days when the beaches were closed for poor water quality.

"This study's critical because it provides long-overdue information on what the costs are of swimming in poor water quality," said Mark Gold, executive director

of Santa Monica-based Heal the Bay, a nonprofit group that publishes beach report cards on water quality.

The coastal water quality debate is often one-sided, he said, with regulators and polluters focusing on the costs of cleaning urban runoff. "This helps

tremendously to balance the ledger in the economics of clean water," Gold said.

To calculate the expense of treating sick beachgoers, researchers first looked at data from a 1996 British epidemiology study -- used by the World Health

Organization to set its water quality standards -- tracking how many days people were sick and took off work, and how many needed to see a doctor.

Meshing that information with a 2003 study of Newport Beach and Huntington Beach showing beach attendance and water quality records kept by the Orange

County Health Care Agency, academics could calculate how many people were likely to develop infections. Adjusting for the average wage in Orange County

and using a third study to determine the average cost of a visit to a doctor to be about $102, the group could estimate how much ocean-borne ailments cost

beachgoers. (Some who get sick don't go to the doctor, or don't even miss work.)

Reusing data from previously published reports is common among university academics. The report assumes that beachgoers in Britain and Southern

California are in the same general health and that they act similarly when they get sick -- for example, missing the same number of days of work to recover.

"It's sound science, but it's not the best science," said Linwood Pendleton, an associate professor at UCLA specializing in the economics of coastal issues at the

School of Public Health. "The best science would be doing an original study ... but it's very expensive to do that. The important part of this paper is that it does a

good job of figuring out what it might cost a person who gets sick from swimming."

Pendleton noted that the total health expense figures in the new study are not far from the costs of cleaning up coastal waters. Newport Beach spends $5.5

million a year trying to reduce runoff and sewage spills that cause beach closures.

But although Newport Beach officials agreed that improving water quality was important, they were wary of the new report.

"The message they're reinforcing is a good message, but I'm still skeptical of the science that went into this," said Dave Kiff, assistant city manager of Newport

Beach. He said, for example, that the link between ocean-borne bacteria and illness wasn't so simple, and noted that the study relied on studies of other

environments.
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"To me, the way we convince the public to spend more money on water quality is through very good science, and I don't know this is good science."
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FINDINGS. 
The California Regional Water Quality Control Board, Los Angeles Region, (Regional 
Board), finds the following. 
 

A. REGULATORY AUTHORITY 
 

1. The federal Clean Water Act requires that any applicant for a federal license 
or permit to conduct an activity that may result in discharges of pollutants to 
navigable waters of the United States provide the federal licensing agency 
with a certification, or a waiver of certification, from the state agency having 
jurisdiction over the navigable waters that the discharge will comply with 
applicable Clean Water Act and other applicable water quality requirements 
(water quality certification).  Clean Water Act § 401, 33 U.S.C. §1341. 

 
2. Persons seeking water quality certification are required to file an application 

with the Regional Board and provide information set forth in regulations 
adopted by the State Water Resources Control Board (State Water Board).  
Title 23 Cal. Code Regs. §§ 3855-3861.  The Executive Officer of the 
Regional Board (Executive Officer) or the Regional Board may issue a water 
quality certification after providing public notice. 

 
3. The Porter-Cologne Water Quality Control Act (Water Code § 13000, et. 

seq.) requires any person who proposes to discharge waste that could affect 
the quality of waters of the state to submit a report of waste discharge.  Wat. 
Code §13260(a).  California Water Code section 13263 authorizes the 
Regional Board to issue waste discharge requirements that implement any 
relevant water quality control plan.  State Water Board regulations 
addressing water quality certification do not limit or prevent regional boards 
from issuing waste discharge requirements for activities subject to water 
quality certification. 

 
4. Newhall Land and Farming Company (Newhall Land or Discharger) 

submitted an application for a permit pursuant to Clean Water Act section 404 
(dredge or fill permit) for activities on nearly 14,000 acres of land to the 
United States Army Corps of Engineers (Corps). Newhall Land also submitted 
an application to the Regional Board for water quality certification pursuant to 
the Regional Board‘s authority under section 401 of the Clean Water Act, and 
report of waste discharge pursuant to the Regional Board‘s authority under the 
California Water Code.  This Order grants with conditions Newhall Land‘s 
application for a water quality certification pursuant to section 401 of the 
Clean Water Act and imposes waste discharge requirements (WDRs) pursuant 
to California Water Code section 13263, consistent with State Water Board 
regulations. This Order includes conditions and requirements to comply with 
the Clean Water Act and the California Water Code.   
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B. PERMIT PARTIES AND RELATED APPROVALS 

 
1. Newhall Land filed an application for Clean Water Act section 401 water 

quality certification and a Report of Waste Discharge (ROWD) on October 5, 
2011, for the discharge of dredged and fill material to waters of the United 
States, in connection with implementation of the Newhall Ranch Resource 
Management and Development Plan (RMDP).   

2. The RMDP provides for resource management and development in an area 
encompassing 13,650.7 acres in northwestern Los Angeles County, including 
the 11,999-acre Newhall Ranch Specific Plan (NRSP) area.  Implementation 
of the RMDP will allow development of a master planned community within 
the NRSP area, with interrelated villages that provide housing, 
commercial/industrial uses, and related public facilities and open space.  This 
development is intended to meet long-term housing demands and provide 
additional jobs in the region to help address demographic growth trends. The 
RMDP site includes roadway infrastructure improvements within areas 
adjacent to the NRSP necessary for traffic circulation.  The five villages 
included are: Landmark Village, Mission Village, Homestead South Village, 
Homestead North Village and Potrero Village, as depicted on Figure 1, 
incorporated herein by this reference. 

3. The RMDP also includes mitigation and conservation measures for the long-
term management of sensitive biological resources within the RMDP 
boundaries, including state and federally protected plant and wildlife species.  
The RMDP includes a Spineflower Conservation Plan component, which will 
permanently protect and manage a system of preserves for the San Fernando 
Valley spineflower, which is listed under the California Endangered Species 
Act as endangered.  The California Department of Fish and Game (CDFG) 
issued a spineflower incidental take permit (Permit No. 2081-2008-012-05) 
and a multi-species incidental take permit (Permit No. 2081-2008-013-05) for 
the RMDP on December 3, 2010.  The U.S. Fish and Wildlife Service 
(USFWS) issued a biological opinion for the RMDP on June 7, 2011, which 
found that the RMDP will not jeopardize the survival or recovery of federally 
listed species or adversely modify critical habitat designated under the federal 
Endangered Species Act.   

4. This Order does not authorize any act that results in the taking of a threatened 
or endangered species or any act that is now prohibited, or becomes prohibited 
in the future, under either the California Endangered Species Act (Fish and 
Game Code sections 2050 to 2097) or the federal Endangered Species Act (16 
U.S.C.A. sections 1531 to 1544). If a ―take‖ will result from any act 
authorized or required by this Order, the Discharger must obtain authorization 
for an incidental take from appropriate authorities prior to taking action. The 
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Discharger is responsible for meeting all requirements of the applicable 
Endangered Species Act for the discharge authorized by this Order. 

5. The Santa Clara River and tributary drainages will be affected by the project. 
The tributary drainages which will be affected are in Chiquito Canyon, Lion 
Canyon, Long Canyon, Potrero Canyon, San Martinez Grande Canyon, Magic 
Mountain Canyon, Middle Canyon, Exxon Canyon, Dead-end Canyon, 
Humble Canyon, Off-haul Canyon, Mid-Martinez Grande Canyon, and Ayers 
Canyon; and several unnamed small canyons. 

6. The Corps issued a Clean Water Act section 404 provisional permit for fill of 
waters of the United States associated with the RMDP on August 31, 2011, 
contingent on the Regional Board's issuance or waiver of water quality 
certification (Permit No. 2003-01264-AOA or Corps Permit).   

7. The CDFG issued a master Streambed Alteration Agreement for the RMDP 
on December 3, 2010 (Agreement No. 1600-2004-0016-R5 or CDFG MSAA).   

8. The RMDP includes construction of a Water Reclamation Plant (WRP) 
adjacent to the Santa Clara River; the Regional Board adopted an NPDES 
permit and Waste Discharge Requirements to the Newhall Ranch Sanitation 
District for the WRP (Order No. R4-2007-0046) effective October 27, 2007. 
Construction of this new wastewater facility has not yet begun.  Newhall 
Ranch Sanitation District has submitted to the Regional Board a ROWD for 
renewal of the NPDES and Waste Discharge Requirements.   

9. Clean Water Act section 401 authority to issue water quality certification lies 
with states and, in California, with the Regional Water Quality Control 
Boards.  Clean Water Act section 401 requires states to act on an application 
for water quality certification within one year of submittal of a complete 
application. The Regional Board may deny, deny without prejudice, or issue 
the water quality certification with conditions.   

10. California Water Code section 13263 requires the Regional Water Quality 
Control Boards to prescribe WDRs for any proposed or existing discharge 
unless WDRs are waived pursuant to Water Code section 13269.   

11. Water Quality Control Plan. The Regional Water Board adopted a Water 
Quality Control Plan for the Los Angeles Region (Basin Plan) on June 13, 
1994 that designates beneficial uses, establishes water quality objectives to 
protect the beneficial uses, and contains implementation programs and 
policies to achieve those objectives for all waters addressed through the plan.  
There have been a number of amendments (including total maximum daily 
loads) to the Basin Plan that have been adopted subsequent to the 1994 
adoption.  In addition, the Basin Plan incorporates State Water Board policies 
including Resolution No. 88-63, which established state policy that all waters, 
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with certain exceptions, should be considered suitable or potentially suitable 
for municipal or domestic supply. Beneficial uses applicable to the receiving 
surface waters are itemized in the attached Table 1a, Basin Plan Beneficial 
Uses – Surface Waters. Beneficial uses applicable to the receiving 
groundwaters are itemized in Table 1b, Basin Plan Beneficial Uses – 
Groundwaters. The United States Environmental Protection Agency (USEPA) 
adopted water quality criteria that apply in California (the California Toxics 
Rule and some criteria in the National Toxics Rule) to discharges to navigable 
waters.  The Regional Board is required to implement the California Toxics 
Rule. This Order is in compliance with the Basin Plan, and amendments 
thereto, and the California Toxics Rule. 

12. Clean Water Act section 305(b) requires each state to report biennially to 
USEPA on the condition of its surface water quality. Under Clean Water Act 
section 303(d), each state must review, make necessary changes, and submit a 
list of impaired waters to USEPA (the 303(d) list). The USEPA has issued 
guidance to states which requires the two reports to be integrated. For 
California, this combined report is called the California 303(d)/305(b) 
Integrated Report (Integrated Report). The 2010 Integrated Report included 
changes to the 2006 Clean Water Act section 303(d) list of impaired water 
bodies and Clean Water Act section 305(b) report on the quality of waters in 
California. On October 11, 2011, USEPA issued its final decision on the 
waterbodies and pollutants included by California in its Integrated Report.  
The USEPA-approved list serves as the State‘s most recent list of impaired 
waterbodies. The list (hereinafter referred to as the 2010 303(d) List) was 
prepared in accordance with Clean Water Act section 303(d) to identify 
specific impaired waterbodies where water quality standards are not expected 
to be met after implementation of technology-based effluent limitations on 
point sources. 

Santa Clara River is on the 2010 303(d) List. The following pollutants were 
identified as impacting the receiving waters: 

i) Santa Clara River Reach 7 (Bouquet Canyon Rd to above Lang Gauging 
Station) —Coliform Bacteria; 

ii) Santa Clara River Reach 6 (West Pier Hwy 99 to Bouquet Canyon Rd.) —
Coliform Bacteria, Chlorpyrifos, Diazinon, Toxicity, Iron, Copper; 
Chloride 

iii) Santa Clara River Reach 5 (Blue cut to West Pier Hwy 99 Bridge) —
Coliform Bacteria and Iron; Chloride 

iv) Santa Clara River Reach 3 (Freeman Diversion to A Street)—Total 
Dissolved Solids and Toxicity; Ammonia, Chloride 

v) Santa Clara River Reach 1 (Estuary to Hwy 101 Bridge)—Toxicity; and 
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vi) Santa Clara River Estuary— Chem A1, Coliform Bacteria, Toxaphene, 
Toxicity, and Nitrogen/Nitrate. 

13. TMDLs. Once a water body has been deemed impaired, a Total Maximum 
Daily Load (TMDL) must be developed for the impairing pollutant(s).  A 
TMDL is an estimate of the total load of pollutants from point, non-point, and 
natural sources that a water body may receive without exceeding applicable 
water quality standards (including a ―margin of safety‖).  The TMDL allocates 
the loads among current and future pollutant sources to the water body.  The 
2010 303(d) List includes a List of Water Quality Limited Segments Being 
Addressed by EPA Approved TMDLs.  Several TMDLs have been adopted by 
the Regional Board and approved by USEPA for the Santa Clara River: 

i) Santa Clara River Bacteria TMDL in effect March 21, 2012.  This TMDL 
addressed fecal-indicating bacteria in the Santa Clara River estuary and 
reaches 3, 5, 6 and 7.  The single sample target for E. coli is 235/100ml 
expressed in allowable exceedance days and the geometric mean target is 
126/100ml.  

ii) Santa Clara River Chloride TMDL. The Regional Board adopted the 
TMDL in 2002. The State Water Board remanded the TMDL in 2003. The 
Regional Board revised the TMDL in July 2003 in response to the remand.  
In 2004, the Board amended the TMDL to update the interim waste load 
allocations, and in 2006 to revise the implementation schedule. The 
Regional Board most recently revised the TMDL and adopted conditional 
site specific objectives in December 2008. This TMDL is in effect as of 
April 6, 2010. The site specific objectives in the revised TMDL are 
conditioned on implementation of salt reduction/export projects by County 
Sanitation Districts of Los Angeles County (CSDLAC). CSDLAC is not 
implementing the required salt reduction/export projects; therefore, the 
water quality objectives for chloride are the current levels in the Basin 
Plan, which are 100 mg/L. The TMDL requires several interim 
deliverables prior to the final compliance deadline of May 4, 2015, 
including an EIR and a facilities plan to comply with final limits, which 
were due on May 4, 2011. CSDLAC did not submit an EIR or an adequate 
facilities plan and on May 27, 2011, the Executive Officer issued Notices 
of Violations (NOVs) for failure to complete these tasks. In response to 
the NOVs, CSDLAC submitted a letter stating it would prepare an EIR 
and facilities plan to comply with an effluent limit of 100 mg/L, while at 
the same time pursuing an alternative compliance approach. On January 6, 

                                                           
1
 The 2010 TMDL for the Santa Clara River estuary which was incorporated into the 

Conditional Waiver of Waste Discharge Requirements for Discharges from Irrigated 
Lands made the finding that the estuary was not impaired by Chem A compounds; 
however, the 303(d) list has not yet been updated to reflect the non-impairment. 
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2012, CSDLAC issued a Notice of Preparation of an EIR for facilities to 
comply with the 100 mg/L limit 

iii) Santa Clara River Nutrients TMDL, in effect March 24, 2004. This TMDL 
addressed ammonia, nitrate and nitrite in reaches 3, 7 and 8. 

 
C. BACKGROUND/HISTORY. 

 
1. The Los Angeles County Board of Supervisors approved the NRSP, and 

certified the Newhall Ranch Specific Plan Program Environmental Impact 
Report (EIR) on May 27, 2003.  At the same time, the Board of Supervisors 
approved the Newhall Ranch Specific Plan Resource Management Plan 
(RMP).  The RMP set forth, at a conceptual level, mitigation and management 
standards for sensitive biological resources located within the boundary of the 
approved NRSP.  

2. Newhall Land applied to the Corps for a Clean Water Act section 404 permit 
in June 2003. Since then, Newhall Land has provided the Corps with 
extensive information regarding the proposed RMDP and potential 
alternatives, in order to ensure that the Corps will issue a Clean Water Act 
Section 404 permit for the least environmentally damaging practicable 
alternative (LEDPA), as required by Clean Water Act section 404(b)(1) and 
federal regulations.  The Corps' Clean Water Act section 404(b)(1) 
alternatives analysis evaluated both off-site and on-site alternatives to the 
proposed project through an iterative process that gave particular 
consideration to high-value aquatic resources found within the RMDP area.   

3. In July 2003 and February 2004, the Corps, CDFG, and Regional Board staff 
participated in field delineations of wetland and non-wetland waters of the 
United States and CDFG‘s streambed and riparian jurisdiction. A total of 10 
site visits by the agencies were conducted to refine the delineations.  In 2010, 
these delineations were revised and updated. CDFG asserts jurisdiction over 
965.7 acres of aquatic resources and riparian areas within the RMDP site, 
which includes all of the 660.1 acres of waters of the United States present. 
Typical delineations to determine waters of the United States and, therefore, 
jurisdiction under the Clean Water Act, limit the boundaries to the visible 
Ordinary High Water Mark, however, for the RMDP site, the limits of the 
waters of the United States were mapped conservatively at the top of the 
stream bank to be coterminous with CDFG‘s riparian jurisdiction in the 
RMDP sites smaller streams. Only along portions of the Santa Clara River and 
small portions of larger drainages, such as Chiquito Canyon, was adjacent 
riparian vegetation outside of the stream bank not mapped as waters of the 
United States.  
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4. In 2004, the Corps, and CDFG, (in coordination with USFWS, USEPA, and 
Regional Board staff), developed seven development alternatives to be 
analyzed for environmental impacts, with graduated levels of minimization 
and avoidance of impacts to higher function and value streams and associated 
habitats, for the Corps‘ analysis of the RMDP. The Corps' first stage of 
analysis for on-site alternatives included the seven alternatives, including 
Newhall Land‘s proposed project which was Alternative 2, a no-fill 
alternative, and various other configurations designed to increase avoidance of 
waters of the United States. In addition, avoidance of CDFG‘s riparian 
jurisdiction and conservation of spineflower resources was also considered as 
part of CDFG‘s permitting responsibilities.   

5. Referring to the seven alternatives, the Corps and CDFG prepared a Joint 
Environmental Impact Statement/Environmental Impact Report (EIS/EIR) for 
the RMDP. The CDFG was the lead agency under the California 
Environmental Quality Act (CEQA) and the Corps was the lead agency under 
the National Environmental Policy Act (NEPA), for the purpose of analyzing 
environmental impacts of the RMDP (State Clearinghouse No. 2000011020).  
CDFG approved the final EIS/EIR on December 3, 2010, and the Corps 
approved the final EIS/EIR on August 31, 2011. 

6. In addition to complying with NEPA, the Corps conducted an analysis 
pursuant to the Clean Water Act Section 404 (b)(1) Guidelines.  The Corps 
initially prepared an alternatives analysis that evaluated three off-site 
alternatives and seven on-site alternatives as described above. From these 
alternatives, the Corps identified Alternative 3 as the Initial LEDPA and then 
directed Newhall Land to make additional modifications to Alternative 3 to 
increase avoidance of impacts to waters of the United States along the Santa 
Clara River, reduce impacts to a high-value spring complex in Middle 
Canyon, increase spineflower preserve acreage, and create larger riparian 
corridors in the five major tributary drainages.  The Corps also considered 
various "sub-alternatives" that focused on the practicability of additional 
avoidance of impacts to waters of the United States in specific high-value 
resource areas and tributaries within the RMDP area.  The Corps identified 
practicable additional avoidance of impacts to waters of the United States in 
Potrero Canyon and San Martinez Grande Canyon, further reducing 
permanent impacts by approximately 18 acres.  The Corps chose this modified 
Alternative 3 as the "Draft LEDPA."  The Draft LEDPA entailed 66.3 acres of 
permanent impacts and 32.2 acres of temporary impacts to waters of the 
United States, compared to 93.3 acres of permanent impacts and 33.3 acres of 
temporary impacts to waters of the United States for the proposed project.    

7. The Corps coordinated with the USEPA Region 9, CDFG, and the Regional 
Board on its consideration of alternatives.  Among other points, both USEPA 
Region 9 and the Regional Board staff especially expressed concern with the 
conclusion in the Draft LEDPA that avoidance in the Potrero Canyon 
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Drainage was not practicable under the Clean Water Act Section 404(b)(1) 
Guidelines.  As a result of these discussions, proposed impacts in Potrero 
Canyon were reduced by 18.4 acres of waters of the United States, including 
3.5 acres of wetlands in the middle reach of Potrero Canyon. This avoidance 
was achieved primarily by reconfiguring the development areas in Potrero 
Canyon and relocating the proposed manufactured open space to be adjacent 
to the drainage. The resulting project significantly minimizes impacts to 
Potrero Canyon. The Corps determined that the resulting project configuration 
was the "Final LEDPA" because no additional avoidance of waters of the 
United States was practicable in light of cost, logistics and the overall project 
purpose. 

8. The Corps issued a provisional Clean Water Act section 404 permit for the 
Final LEDPA on August 31, 2011 (404 permit).  The provisional 404 permit 
is made final by the issuance of this Order, which includes a Water Quality 
Certification with conditions pursuant to section 401 of the Clean Water Act.  
The 404 permit authorizes permanent impacts to 47.9 acres of waters of the 
United States (45.4 acres less than the proposed project), including 5.1 acres 
of wetlands (15.4 acres less than the proposed project).  These impacts are 
associated with bank protection along water courses; drainage facilities such 
as storm drains or outlets and partially lined open channels; grade control 
structures; bridges and drainage crossings; building pads; and water quality 
control facilities.  The 404 permit also authorizes temporary impacts to 35.3 
acres of waters of the United States (2 acres more than the proposed project), 
including 11.8 acres of wetlands (0.6 acres more than the proposed project), 
associated with the construction of bank protection along water courses; utility 
crossings; construction of a WRP adjacent to the Santa Clara River; water 
quality control facilities; regular and ongoing maintenance of all flood, 
drainage, and water quality protection structures and facilities on the RMDP 
site; and temporary haul routes for grading equipment and geotechnical survey 
activities.  The 404 permit requires Newhall Land to provide mitigation of 
these impacts through restoration of temporary impact areas and enhancement, 
restoration, and creation of 132.2 acres of waters of the United States, 
consisting of 35.2 acres of wetland waters and 97 acres of non-wetland waters 
within the Santa Clara River and its tributaries.  These mitigation 
requirements result in a minimum of 2.4:1 mitigation ratio for permanently 
impacted waters and 1:1 ratio for temporary impacts.  To account for temporal 
loss of habitat functions and services, the permit specifies that 54.9 acres of 
compensatory mitigation be implemented prior to any development impacts to 
waters of the United States, including 19.3 acres of wetlands creation in 
Lower Potrero Canyon, 15.9 acres of wetland creation in the Santa Clara 
River at Mayo Crossing, and 19.7 acres of habitat enhancement in portions of 
the upper Salt Creek watershed.  The 404 permit is valid for 20 years.    

9. Overall, the Final LEDPA will avoid permanent or temporary impacts to 
approximately 87 percent (576.9 acres) of the total 660.1 acres of waters of 
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the United States present on the RMDP site, compared to 80 percent 
avoidance under the proposed Project.  

10. Newhall Land will preserve and protect in perpetuity approximately 612.2 
acres of waters of the United States, including 271.8 acres of wetlands and 
approximately 271,861 linear feet of existing waters of the United States in 
Castaic Creek, the Santa Clara River and tributary drainages within the RMDP 
area.  Conservation easements or deed restrictions shall provide mitigation for 
impacts associated with the RMDP, in addition to the creation, restoration and 
enhancement of waters of the United States.  The purpose of the conservation 
easements or deed restrictions is to preserve in perpetuity high quality habitat 
for certain species and to preserve wildlife habitat and habitat values 
(conservation values) of great importance to the people of the State of 
California. 

11. On August 6, 2012, Newhall Land entered into a preliminary floodplain 
conservation agreement with the California Coastal Conservancy to protect 
floodplain values associated with property owned by Newhall Land 
downstream of the RMDP site (Newhall/Conservancy Agreement).  The 
Newhall/Conservancy Agreement  will further the goals of the Conservancy‘s 
Santa Clara River Parkway Project (Parkway Project). Under the 
Newhall/Conservancy Agreement, Newhall Land will record a restrictive 
covenant for floodplain protection over 439 acres of land located in Ventura 
County as shown on Exhibit 1 to the Newhall/Conservancy Agreement 
labeled, ―Figure 2, Newhall Land Ventura County Property Floodplain Area.‖ 
The 439 acres required under the Newhall/Conservancy Agreement include 
the 80 acres of upland floodplain required to be placed under a restrictive 
covenant under Section 3.1-6 of this Order.  The Newhall/Conservancy 
Agreement requires the restrictive covenant to be consistent with the terms of 
that covenant required by Section 3.1-6 of this Order.  

Farm areas covered by the restrictive covenant that are scoured by flooding 
will not be reclaimed for farm purposes except as needed for water wells, 
pipelines, utility lines, outfall structures, roads and other infrastructure.  
Newhall Land reserves the right to conduct habitat restoration and 
enhancement activities on the lands covered by the restrictive covenant.  

Under the Newhall/Conservancy Agreement, Newhall Land also will provide 
public access for a pedestrian trail from the Newhall Ranch Specific Plan 
Regional Trail terminus at the Los Angeles County – Ventura County line on 
the north side of the Santa Clara River south of SR 126, downstream along the 
north bank of the River to the downstream limit of the Newhall Ranch 
property.    

The Newhall/Conservancy Agreement is conditioned upon the Regional 
Board‘s approval of this Order, including resolution of any and all challenges 
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to such approval.  Newhall Land‘s obligations under the agreement will take 
effect upon commencement of the development activities authorized under 
this Order. 

12. CDFG issued the CDFG MSAA for the RMDP on December 3, 2010 
(Agreement No. 1600-2004-0016-R5). The CDFG MSAA authorizes 
permanent impacts to 77.55 acres of resources within CDFG jurisdiction and 
temporary impacts to 50.14 acres.   

13. The EIR for Landmark Village was approved by the County of Los Angeles 
Department of Regional Planning on October 4, 2011. The Regional Board is 
a responsible agency under CEQA for the Landmark Village EIR and has 
considered the environmental documentation of the lead agency. Regional 
Board staff commented on the draft EIR on January 22, 2007 and the 
comments were considered in the final EIR. 

14. The EIR for Mission Village was approved by the County of Los Angeles 
Department of Regional Planning on October 25, 2011. The Regional Board is 
a responsible agency under CEQA for the Mission Village EIR and has 
considered the environmental documentation of the lead agency. Regional 
Board staff commented on the draft EIR on January 4, 2011 and the comments 
were considered in the final EIR. 

15. The County of Los Angeles will be required to conduct additional 
environmental analysis under CEQA for additional villages or phases of the 
project.  

16. The California Rapid Assessment Method (CRAM) is a standardized, cost-
effective tool for assessing the health of wetlands and riparian habitats.  This 
Order requires the use of CRAM for assessments of impacts to waters of the 
United States and for assessments of restored, created or enhanced waters in 
order to measure their efficacy.   

17. Stormwater Mitigation Plan. Newhall Land prepared the Newhall Ranch 
Specific Plan Sub-Regional Stormwater Mitigation Plan (NRSP Sub-Regional 
SWMP), a comprehensive stormwater mitigation plan for the RMDP using a 
watershed-based approach that addresses pollutants of concern and hydrologic 
conditions of concern that can affect aquatic and riparian habitat and natural 
resources, In April 2008, the Los Angeles County Department of Public 
Works submitted the NRSP Sub-Regional SWMP to the Regional Board for 
review.  The Regional Board Executive Officer determined, based on this 
review, that the NRSP Sub-regional SWMP was consistent with the 2001 Los 
Angeles County MS4 Permit (Order No. 01-182) and adequately covered the 
requirements for the Regional BMP substitution under the Development 
Planning Program, Regional Storm Water Mitigation Program provision (§ 
4.D(9)) of the Los Angeles County MS4 Permit. The NRSP Sub-Regional 
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SWMP was developed by Newhall Land in cooperation with Los Angeles 
County, consistent with the requirements of the Los Angeles County MS4 
Permit and the Standard Urban Stormwater Mitigation Plan (SUSMP). It sets 
forth the urban runoff management program that will be implemented for the 
NRSP subregion.  The Plan identifies the site design, source control, low 
impact development, treatment control, and hydromodification control best 
management practices (BMPs) that will be incorporated into each 
development area within the NRSP subregion to protect beneficial uses in the 
Santa Clara River and its tributaries. The NRSP Sub-Regional SWMP was 
accepted by the Los Angeles Regional Board Executive Officer in May 2008.  
As such, the NRSP Sub-Regional SWMP is enforceable as it substitutes for 
the standard Development Planning Program requirements contained in the 
Los Angeles County MS4 Permit.  Subsequently, a Newhall Ranch LID 
Performance Standard was developed, in consultation with USEPA Region 9 
and the Regional Board (discussed in more detail in Part 1, Section 3.0 
Provisions paragraph 13) which further clarifies the LID standards that will be 
applied to the build-out of the NRSP. 

 Tiered Review Process. Three levels of stormwater plan preparation have 
been established for the build-out of the NRSP. These levels include the 
NRSP Sub-Regional SWMP, which is a programmatic-level stormwater 
management plan that applies to the entire NRSP area (Tier 1); the Project 
Water Quality Technical Report, which provides the project-level stormwater 
plan for each of the villages within the NRSP area (Tier 2); and the final 
Project SUSMP, which will be prepared prior to the recordation of any final 
subdivision map (except those maps for financing or conveyancing purposes 
only) or the issuance of any grading or building permit, whichever comes first 
(Tier 3).   

 Project Water Quality Technical Report (WQTR).  The Project WQTR, Tier 
2, is prepared to ensure consistency with the terms and content of the NRSP 
Sub-Regional SWMP for each project within the subregion (i.e., Landmark 
Village, Mission Village, Homestead, and Potrero Valley).  The Project 
WQTR provides more specific information and detail concerning how the 
provisions of the NRSP Sub-Regional SWMP will be implemented within the 
area covered by the Project WQTR, based upon the proposed land uses from 
the tentative tract maps filed with the County of Los Angeles (this level of 
detail is usually at a scale of 1‖ = 100‘).  At a minimum, each Project WQTR 
provides supplemental and site specific information concerning: (1) how site 
design, source control, low impact development, treatment control, and 
hydromodification control BMPs will be implemented at the project level for 
the area in question; (2) stormwater BMP sizing and locations within the 
subject project area; and (3) operation and maintenance responsibility for 
stormwater BMPs within the relevant project area. Newhall Land is required 
to prepare and submit to the Executive Officer for review a Project WQTR 
and Drainage Concept Report for each subsequent development area within 
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the RMDP site as a condition of this permit. Regional Board staff reviewed 
and concurred with the Tier 2 Project Water Quality Technical Reports for the 
Landmark Village and Mission Village projects within the NRSP subregion. 

18. Los Angeles County has land use and grading plan approval authority over 
each individual village of the NRSP.  The Landmark Village and Mission 
Village subdivisions represent the first phases of development and were 
approved by Los Angeles County on February 21, 2012 and May 16, 2012, 
respectively.  Later phases of development will be submitted for Los Angeles 
County approval, with development of these areas occurring over an estimated 
20 year time frame.  A preliminary development schedule is shown in 
attached Table 2, Project Development Phasing. 
 

19. As part of Newhall Land‘s local environmental review process, Newhall Land 
retains a qualified environmental consulting firm to conduct a Phase I site 
assessment according to applicable ASTM standards. The tasks performed in 
the Phase I site assessment are expanded to include soil analysis and sampling 
for pesticides of areas within the RMDP that either presently or historically 
have been used for agricultural activities. The pesticide sampling includes 
Organochlorine pesticides (OCP), including DDT and degradation products, 
by EPA Method 8081; Organophosphate pesticides (OPP) by EPA Method 
8141; and Chlorinated herbicides (CH) by EPA Method 8151. 
 
Phase I assessments, expanded to include this soil sampling and analysis, have 
been conducted for the Landmark Village, Mission Village, and Homestead 
development areas. To date, no samples exceed either U.S. EPA Preliminary 
Remediation Goals (PRGs) or California Human Health Screening Levels 
(CHHSLs). Prior to development within the RMDP that presently or 
historically have been used for agricultural activities, this Order requires 
Newhall Land to submit for Executive Officer approval and implement a 
workplan for soil sampling and analysis for pesticides and herbicides in those 
areas.  
 

20. The Board of Supervisors of the County of Los Angeles included the 
following as conditions of approval for Landmark Village and Mission 
Village Tracts of Newhall Ranch.  Prior to obtaining its first building permit 
within Newhall Ranch: 
 
A. The subdivider shall be required to complete all of its obligations for 

sending wastewater to the Valencia Water Reclamation Plant (―WRP‖) 
as required by the Agreement for Coordination of Wastewater 
Management Facilities dated January 9, 2002 (CSD Contract No. 3868), 
and shall provide a letter to Regional Planning from Santa Clarita Valley 
Sanitation District certifying that such obligations have been satisfied,  
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B. At the subdivider's sole cost, and for purposes of further treating 
wastewater that will be sent to the Valencia WRP from Newhall Ranch 
to a chloride concentration level of or less than 100 mg/l for up to 6,000 
equivalent units, the subdivider shall complete the construction of 
interim chloride and demineralization facilities to the satisfaction of the 
Santa Clarita Valley Sanitation District, when facilities shall consist of, 
at a minimum: (1) a 1.2-acre demineralization facility to be constructed 
adjacent to the existing Valencia WRP; (2) a 1.6-acre brine disposal well 
facility located within the Valencia Commence Center, north of Castaic 
Creek; and (3) associated lines to and from the Valencia WRP to be 
constructed in existing road rights-of-way primarily within the project‘s 
utility corridor.  For purposes of this condition and Condition No. 53, 
―equivalent dwelling units‖ shall represent a wastewater equivalency 
determination based on an equivalency formula used by the Santa 
Clarita Valley Sanitation District. 

 
The subdivider or designed shall grant any necessary easement(s) 
acceptable to the Santa Clarita Valley Sanitation District and the 
Newhall Ranch Sanitation District for use of the utility corridor to 
facilitate the construction and operation of the Newhall Ranch WRP.   

 
C. Prior to obtaining a building permit(s) for any construction that would 

result in Newhall Ranch‘s exceeding 3,000 equivalent dwelling units, 
the subdivider or its designee shall complete site grading and bank 
protection of the Newhall Ranch WRP site and the utility corridor.  
Further, prior to obtaining a building permit(s) that would result in 
Newhall Ranch‘s exceeding 4,000 equivalent dwelling units, the 
subdivider or its designee shall start construction of the initial phase of 
the Newhall Ranch WRP, and the construction of this initial phase of the 
Newhall Ranch WRP shall be completed on or before the date that 
construction of the 6,000th equivalent dwelling unit within Newhall 
Ranch is completed. 

 
Interim Wastewater Treatment.  The wastewater generated by the first 6,000 
dwelling units of the NRSP will be treated on an interim basis by the Santa 
Clarita Valley Sanitation District (SVCSD) at the existing Valencia WRP 
pursuant to the terms of an Interconnection Agreement entered into on 
January 9, 2002, between Newhall Land and the former Los Angeles County 
Sanitation District Nos. 26 and 32 (now known as the SCVSD).  The Valencia 
WRP discharges tertiary-treated wastewater to the Santa Clara River pursuant 
to Order No. R4-2009-0074 and NPDES Permit No. CA0054216, which set 
forth WDRs, including effluent limitations, and a monitoring and reporting 
program that apply to the discharges of effluent from the facility.  In 
conjunction with the interim treatment of wastewater generated by the first 
6,000 dwelling units of the NRSP at the Valencia WRP, Newhall Land will 
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construct interim chloride reduction facilities which would operate until the 
first phase of the Newhall Ranch WRP is constructed. The chloride reduction 
facilities will consist of: (a) a 1.2-acre demineralization facility using reverse 
osmosis or an equivalent process, to be constructed adjacent to the existing 
Valencia WRP; (b) a 1.6-acre brine disposal well facility located within the 
Valencia Commerce Center; and (c) associated lines to and from the Valencia 
WRP.  The purpose of the chloride reduction facilities is to treat the effluent 
generated by the first 6,000 dwelling units of the NRSP to meet chloride 
concentration levels of 100 milligrams per liter or less prior to discharge into 
the Santa Clara River.  Newhall Land will obtain necessary permits for 
construction and operation of the chloride reduction facilities and Newhall 
WRP, including a Class I non-hazardous Underground Injection Control 
permit from USEPA for two injection wells to dispose of brine for the 
proposed interim chloride facilities and the reverse osmosis system  that will 
be part of the Newhall WRP. 
 

21. Recycled Water.  Newhall Land plans to maximize the use of recycled water 
on the project area. Plans include the use of up to 478 acre-feet per month 
(February through November) and up to 340 acre-feet per month (December 
and January) of tertiary-treated effluent for landscape irrigation and other uses 
in an average wet year. However, during wet weather, when the demand for 
recycled water is low, Newhall Ranch WRP will discharge effluent to the 
Santa Clara River. The Discharger will apply for WDRs with the Regional 
Water Board and submit an engineering report with the California Department 
of Public Health (CDPH), after the Newhall Ranch WRP treatment design is 
complete. The production, distribution, and reuse of recycled water for direct, 
non-potable applications will be regulated under separate Water Recycling 
Requirements. Prior to the operation of the Newhall Ranch WRP, and in times 
when the demand for recycled water exceeds the amount the Newhall Ranch 
WRP can provide, treated effluent from the Valencia Water Reclamation Plant 
will be used to supplement the recycled water supply so that the recycled 
water customers do not experience a shortage in service.  
 

22. Buffers. The RMDP design includes Open Space Buffers along portions of 
the Santa Clara River consisting of both riparian areas and development 
setbacks.    
  
Open Space Buffer riparian areas are open space between waters of the United 
States and the top of the buried bank stabilization that protect sensitive habitat 
and wildlife corridors and provide opportunities to establish and enhance areas 
of native habitats.  The landward edge of the riparian areas is essentially 
coterminous with the river trail fencing.  The riparian areas buffers mitigate 
the effects of urban land use on the natural environment and can intercept 
eutrophic pollutants and pesticides from urban runoff.  Buffers may also 
provide for expansion of wetlands, waters of the United States and riparian 
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zones. Recreational trails, as allowed by CDFG, and storm drain outfalls and 
maintenance roads may be located within the riparian buffer.  
 
Open Space Buffer development setbacks are additional open space areas 
between residential or commercial development and the Open Space Buffer 
riparian areas. Facilities allowed within the development setbacks include the 
river trail, fencing, landscaping, utilities, water quality treatment facilities, and 
roadways.  The function of the development setback is to minimize the effects 
of urban land uses on the Open Space Buffer riparian areas.   
 
In a few locations along the Santa Clara River, Open Space Buffer riparian 
areas and/or development setbacks are not incorporated into the RMDP 
design.  These locations include: 1) buried bank stabilization where the 
Chiquito Canyon drainage confluences with the Santa Clara River, at the 
northern abutment of the Long Canyon Bridge, and at SR-126 intersection 
improvements at Long Canyon Road; 2) the utility corridor west of San 
Martinez Grande; 3) the Long Canyon Road and Commerce Center Drive 
bridges; and 4) the Newhall Ranch WRP immediately upstream of the 
Ventura County line.   
 
Except at the locations noted in the paragraph above, where development is 
less than 50 vertical feet above the Santa Clara River (Landmark Village and 
portions of Homestead South), the RMDP design includes Open Space 
Buffers between waters of the United States2 and development, ranging in 
width from 220 feet to more than 900 feet, with an average width of 
approximately 550 feet.  At the upper mesa development areas in Mission, 
Homestead South and Potrero Villages, where development is separated from 
the Santa Clara River by a minimum of 50 vertical feet, the RMDP design 
includes Open Space buffers ranging in width from 150 feet to more than 
2,000 feet, with an average width of approximately 850 feet.     

 
23. Newhall Land is authorized to permanently impact 47.9 acres of waters of the 

United States, including 5.1 acres of wetlands, associated with discharges of 
fill material for bank protection to protect land development projects along 
water courses (including buried soil cement, buried gunite, grouted riprap, 
ungrouted riprap, and gunite lining); drainage facilities such as storm drains or 
outlets and partially lined open channels; grade control structures; bridges and 
drainage crossings; building pads; and water quality control facilities 
(sedimentation control, flood control, debris, and water quality basins), all as 
described in Attachment 1, 404 Permit Final LEDPA Project Description and 
the Corps' Section 404 Permit No. SPL-2003-01264-AOA.  

                                                           
2
 Waters of the United States as defined in the Newhall Ranch RMDP 404 Permit issued by the Corps on 

August 31, 2011. 
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24. Newhall Land is authorized to temporarily impact 35.3 acres of waters of the 
United States, including 11.8 acres of wetlands, associated with the 
construction of bank protection to protect land development projects along 
water courses (including buried soil cement, buried gunite, grouted riprap, 
ungrouted riprap, and gunite lining); utility crossings; activities associated 
with construction of a Water Reclamation Plant (WRP) adjacent to the Santa 
Clara River and associated bank protection; water quality control facilities 
(sedimentation control, flood control, debris, and water quality basins); and 
temporary haul routes for grading equipment and geotechnical survey 
activities, all as described in Attachment 1, 404 Permit Final LEDPA Project 
Description and the Corps' Section 404 Permit No. SPL-2003-01264-AOA. 
 

25. Newhall Land is authorized to construct 35 outlets to and in the Santa Clara 
River; construct two bridges in the Santa Clara River (Long Canyon bridge 
and the Commerce Center Drive bridge); construct three bridges and 13 
culvert road crossings in tributary drainages; and construct other infrastructure 
including roads, utilities and flood control structures, all as described in 
Attachment 1, 404 Permit Final LEDPA Project Description and the Corps' 
Section 404 Permit No. SPL-2003-01264-AOA.  

 

D. RMDP PROJECT DESCRIPTION (Corps Final LEDPA) 

1. The RMDP will facilitate the development of approximately 19,517 
residential units, 5.45 million square feet of commercial uses and public 
facilities such as parks, schools and libraries on approximately 2,570 acres.  
Of the 13,651 acres within the RMDP project property, approximately 5,084 
acres will be graded, with approximately 2,356 acres related to residential and 
commercial development; approximately 235 acres related to public facilities; 
approximately 552 acres related to roads and other infrastructure such as 
electrical substations; and the remaining 1,975 acres restored as manufactured 
open space (stabilized slopes revegetated with native vegetation) and 
recreational areas. This restored manufactured open space consists of 
approximately 700 acres of contoured slopes that will be planted with native 
vegetation, approximately 110 acres of utility corridor with restricted native 
vegetation (native shrub and grasses), approximately 200 acres of golf course 
(recreational planning unit overlay of approved residential planning areas in 
Potrero Canyon), 90 acres of parks and recreational areas, and approximately 
875 acres of parkways and other landscaped areas. The remaining 8,566 acres 
will be preserved as natural open space, for a total of approximately 10,528 
acres of open space. The grading of the RMDP site will take place in a 
balanced cut-and-fill process. 

2. Approximately 60 percent of the 5,084 acres that will be graded have been 
historically disturbed. The disturbed areas consist of approximately 1,285 
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acres of past agricultural operations, 916 acres of grazing land (California 
annual grassland), and 825 acres of disturbed areas (roads and oil facilities). 

3. The RMDP as approved by the Corps (i.e., the Final LEDPA) includes the 
construction of two bridges across the Santa Clara River.  Approximately 
26,851 linear feet of buried bank stabilization will be installed in upland and 
riparian areas along approximately one half of the north bank (19,158 linear 
feet) and one-third of the south bank (7,693 linear feet) of the Santa Clara 
River.  Twenty-five storm drain outlets will be installed along the north bank 
and ten outlets on the south bank of the river, and an outfall from the proposed 
Newhall Ranch WRP to the Santa Clara River will also be constructed.  
Geofabric bank protection or equivalent will be installed on the north side of 
the Santa Clara River between San Martinez Grande Canyon and Chiquito 
Canyon in connection with a utility corridor. 

4. Within tributary drainages to the Santa Clara River, the RMDP includes the 
construction of three bridges over tributaries and 13 culvert road crossings 
over tributaries.  The RMDP includes conversion of 47,195 linear feet of 
tributary channel to buried storm drain and installation of 67,537 linear feet of 
bank stabilization outside of waters of the United States along tributary 
drainages.  As a mitigation measure, the 404 permit requires restoration of 
waters of the United States within 39,792 linear feet of the major tributary 
drainages.  The RMDP avoids impacts to a total of 155,074 linear feet of 
tributaries.  The combined avoidance and restoration of tributary drainages 
totals to 194,866 linear feet of tributary drainages within the RMDP Project 
site in the post-development condition, which is approximately 80 percent of 
the total 242,061 linear footage of jurisdictional drainages currently on the 
RMDP site.  As required by the 404 permit, Newhall Land must preserve, 
stabilize, and reconstruct tributary drainages, which will, increase acres of 
tributary drainages from the existing 188.91 acres to 216.75 acres post-
project.  Dynamically stable channels (where neither long-term erosion and/or 
deposition is expected to occur, and where restored and/or enhanced 
vegetation communities would be supported), will be created within the Lion 
Canyon, Long Canyon, Chiquito Canyon, San Martinez Grande Canyon, 
Potrero Canyon, including adjacent wetlands, and the Salt Creek drainages. 

5. The RMDP Project Description, included as Attachment 1, provides a 
complete description of the RMDP infrastructure and associated development 
as determined to be the LEDPA pursuant to the Corps‘ 404(b)(1) Alternatives 
Analysis. 

 

E. VILLAGE LEVEL PROJECT DESCRIPTIONS 

E.1 LANDMARK VILLAGE  
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1. Los Angeles County Approved Development.  The Landmark Village portion 
of the RMDP, as approved by the Los Angeles County Board of Supervisors as 
outlined above, will be developed on approximately 294 acres located in the 
central portion of the NRSP area, west of the confluence of Castaic Creek with 
the Santa Clara River, north of the River and south of SR-126 (Landmark Village 
Project), all of which will be graded.  Development proposed for the Landmark 
Village Project tract map site includes a mix of housing types; mixed-
use/commercial facilities; open space and recreation facilities; and infrastructure 
uses (e.g. parks, a fire station, elementary school, utilities, roads, etc.).   

Residential development will occupy approximately 129 acres of the Landmark 
Village Project site, while mixed use/commercial uses will occupy approximately 
35 acres.  Schools, park, open space, recreation and public service uses will 
occupy approximately 75 acres, and roads and a park and ride facility will occupy 
approximately 55 acres.   

In addition to the proposed development on the Landmark Village tract map site, 
the Landmark Village Project includes the development of off-site infrastructure 
and soil borrow areas.  The location of off-site Project areas are depicted on 
Figure 1, Village Phasing Plan. These features are considered part of the 
Landmark Village Project area and include: 

 181-acre Adobe Canyon borrow site and associated haul roads.  The 
borrow site is located south of the Santa Clara River. 

 Four debris basins for stormwater flows collected by the tract map‘s storm 
drainage system.  The basins will be located in an area approximately 120 
acres in size directly north of SR-126 and east and west of Chiquito 
Canyon. 

 One potable water tank and one recycled water tank. 

2. Project Grading.  Off-site grading is required at several locations to develop the 
tract map site.  The Adobe Canyon borrow site will be used to obtain soil to 
elevate the tract map site above the floodplain, and grading in Chiquito Canyon is 
required for the construction of debris basins and water tanks.  Project-related 
grading will require the removal and recompaction of approximately 4.2 million 
cubic yards of soil material, and up to 5.8 million cubic yards of soil import from 
the Adobe Canyon borrow site.  Approximately 1.2 million cubic yards will be 
excavated from the Chiquito Canyon grading site and placed as fill in the adjacent 
canyons or be transported and stockpiled on the project site and/or tract map site.  
Approximately 98% of the Landmark Village area, or approximately 369 acres, 
will be graded, including 294 acres for the development and 75 acres of 
revegetated open space. 

3. Waters Affected by the Project. There are approximately 2.48 acres of waters of 
the United States on the Landmark Village Project site, including 0.87 acres of 
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waters in the Santa Clara River and 1.61 acres of waters within an on-site 
tributary drainage.  The Landmark Village Project avoids these waters of the 
United States to the extent practicable.  Of the 0.87 acres of waters of the United 
States within the Santa Clara River mainstem, the Landmark Village Project will 
result in permanent impacts to 0.06 acres.  Of the 1.61 acres of waters of the 
United States located within the Agricultural Ditch tributary drainage, the 
Landmark Village Project will result in 1.37 acres of permanent impacts.  

There are no wetland waters of the United States associated with the Santa Clara 
River on the Landmark Village Project site.  There are no wetland waters 
associated with the Agricultural Ditch tributary drainage.  Additional information 
about impacts to the jurisdictional resources of the Santa Clara River and the on-
site tributary drainage follows.  

4. Santa Clara River – Proposed Infrastructure and Impacts. The Landmark 
Village Project will construct approximately 11,232 linear feet of soil cement 
bank stabilization along the north bank of the Santa Clara River as shown on 
Figure 2, Santa Clara River Major Features and summarized in Table 3.  The 
bank stabilization will result in approximately 0.06 acres of permanent impacts 
and 0.42 acres of temporary impacts to waters of the United States within the 
Santa Clara River.  The Landmark Village Project also includes the installation of 
two public trail viewing platforms and 12 stormwater drainage outfalls that will 
discharge to the Santa Clara River.  The installation of those facilities will not 
result in impacts to waters of the United States.  

5. Tributaries – Proposed Features and Impacts. There are no major tributaries to 
the Santa Clara River located on the Landmark Village Project site.  A minor 
tributary known as ―Agricultural Ditch‖ extends across the project site.  
Approximately 1,479 feet of this drainage channel will be converted to a buried 
storm drain, resulting in 1.37 acres of temporary impacts to waters of the United 
States and 0.06 acres of permanent impacts.  Development of the Landmark 
Village Project will preserve approximately 329 feet of this drainage channel, 
which contains 0.18 acres of waters.  Tributary drainage impacts are summarized 
in Table 4 and shown on Figure 3, Modified, Converted, and Preserved Tributary 

Drainages.  

E.2 MISSION VILLAGE  

1. Los Angeles County Approved Development.  The Mission Village, as 
approved by the Los Angeles County Board of Supervisors as outlined above, 
encompasses approximately 1,260-acres located in the northeast corner of the 
NRSP area, south of the Santa Clara River and SR-126 and west of Interstate 5 
(Mission Village Project), as shown on Figure 1, Village Phasing Plan.  
Development proposed for the Mission Village Project includes a mix of housing 
types; mixed-use, office and commercial facilities; open space and recreation 
areas; and infrastructure uses (e.g. parks, a fire station, library, school, utilities, 
roads, etc.).  The Mission Village Project also includes regional access 
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improvements, including the construction of the Commerce Center Drive Bridge, 
which will connect the existing northern terminus of Commerce Center Drive at 
SR-126 with the proposed southern extension of Commerce Center Drive onto the 
Mission Village Project.   

Residential development will occupy approximately 389 acres of the Mission 
Village Project, while mixed use and commercial uses will occupy approximately 
an additional 57 acres.  School, park, recreation and other public service uses will 
occupy approximately 56 acres, and utility and road facilities will occupy 
approximately 164 acres.  In total, proposed development will involve grading of 
approximately 666 acres, or approximately 49 percent, of the Mission Village 
Project.   

In addition to the proposed on-site development (i.e., on the Mission Village tract 
map site) the Mission Village Project includes the development of off-site access 
and utility improvements, as shown on Figure 1, Village Phasing Plan.  These 
features are considered part of the Mission Village Project area.  Off-site facilities 
include: 

 An extension of Magic Mountain Parkway to provide regional access 
between the project site and I-5. 

 A new Southern California Edison substation located south of the Mission 
Village area. 

 Three water tanks, two debris basins, one water quality basin, and minor 
grading to facilitate on-site development and access routes. 

2. Open Space.  The Mission Village project includes approximately 693 acres of 
open/recreation space, including 85.8-acres of spineflower preserves, 
approximately 40 acres of parks and recreation centers, 275.9 acres of open space 
including 212.6 acres of river. 

3. Project Site Grading.  The Mission Village Project will result in approximately 
27.9 million cubic yards of grading (27.9 million cubic yards of cut and 27.9 
cubic yards of fill), including grading required for a sanitary sewer system and 
pump stations, potable and reclaimed water systems, and drainage improvements.  
The site is a balanced cut-fill development area, with minimal import or export 
required. Approximately 73% of the Mission Village area, or approximately 995 
acres, will be graded, including 666 acres for the development and 328 acres of 
revegetated open space. 

4. Waters Affected by the Project. There are approximately 173.81 acres of waters 
of the United States within the Mission Village Project site, including 151.45 
acres of waters of the United States in the Santa Clara River and 22.36 acres of 
waters of the United States within tributary drainages.  Of the 151.45 acres of 
waters of the United States within the Santa Clara River mainstem, the Mission 
Village Project will avoid 170.53 acres and result in permanent impacts to 2.36 
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acres.  Of the 22.36 acres of waters of the United States located within tributary 
drainages, the Mission Village Project will avoid 3.10 acres, including 0.77 acres 
in Exxon Canyon, 2.19 acres in Middle Canyon, and 0.14 acres in Unnamed 
Canyon D.  The project will result in 15.05 acres of permanent impacts to waters 
of the United States located in tributary drainages. 

Of the waters of the United States within the Mission Village Project area, there 
are approximately 43.98 acres of wetland waters of the United States, including 
41.85 acres of wetlands in the Santa Clara River and 2.13 acres of wetland waters 
of the United States within tributary drainages (Middle Canyon).  Of the 41.85 
acres of wetlands within the Santa Clara River mainstem, the Mission Village 
Project will avoid 40.15 acres and result in permanent impacts to 1.70 acres.  The 
Mission Village Project avoids all of the 2.13 acres of wetlands located within 
Middle Canyon.  Additional information about impacts to the jurisdictional 
resources of the Santa Clara River and tributary drainages follows. 

5. Santa Clara River – Proposed Infrastructure and Impacts. The infrastructure 
associated with the Mission Village Project includes the Commerce Center Drive 
bridge and approximately 1,866 linear feet of soil cement bank stabilization along 
the south bank of the Santa Clara River as shown on Figure 2, Santa Clara River 

Major Features.  The bridge and bank stabilization will result in approximately 
2.23 acres of permanent impacts and 5.26 acres of temporary impacts to waters of 
the United States within the Santa Clara River.  The conversion of drainages to 
storm drains and displacement of drainages by development will require the fill of 
an additional 0.12 acres of waters within the river.  The Mission Village Project 
also includes the installation of three stormwater drainage outfalls that will 
discharge to the Santa Clara River, which will require fill of an additional 0.10 
acres of waters within the river.  

In total, the Mission Village Project will cause 2.36 acres of permanent impacts to 
waters of the United States in the Santa Clara River, including 1.7 acres of 
wetlands.  The Project will also result in 5.26 acres of temporary impacts to 
waters of the United States, including 1.61 acres of wetlands.  Impacts to the 
Santa Clara River associated with the Mission Village Project are summarized in 
Table 3.   

6. Tributaries – Proposed Features and Impacts. 

Lion Canyon.  The Mission Village project includes the stabilization of the 
mainstem of Lion Canyon and filling of the minor branches of the drainages.  
This will result in 2.61 acres of permanent impacts and 2.18 acres of temporary 
impacts to waters of the United States in Lion Canyon as depicted on Figure 4, 

Lion Canyon Detail.  No impacts to wetland waters will occur in the Lion Canyon 
drainage.   

Of the 2.61 acres of permanent impacts, 1.26 acres are related to conversion of 
2,595 feet of existing creek channel to buried storm drain.  Other impacts to Lion 
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Canyon include the installation of one road crossing culvert; and displacing creek 
channels to accommodate proposed development.  The installation of grade 
control structures, debris basins and a regional water quality basin will also result 
in permanent impacts to jurisdictional resources.  Permanent impacts to waters of 
the United States resulting from modifications to creek channels, grade control 
structures, and debris/water quality basins are summarized in Table 5. 

Waters located in portions of the Lion Canyon drainage that are currently unstable 
and subject to erosion and head cutting, will be temporarily impacted by 
modifying existing channels to create a new and restored soft bottom channel.  
The new creek channel will be designed to stabilize the channel, maintain 
sediment equilibrium, enhance habitat, and protect the channel bed and banks 
from hydromodification.  Long-term stabilization of the creek channel will be 
accomplished by installing approximately 26 step-pool grade control structures 
along 5,835 feet of the restored creek channel.  Development in Lion Canyon will 
include installation of four debris basins and one regional water quality basin. 
 
A typical grade control structure proposed for the RMDP is illustrated on Figure 

4, Lion Canyon Detail.  The design consists of three structural elements: a sill; a 
drop; and a stilling pool.  The sill is a relatively narrow, linear feature, 
perpendicular to stream flow and typically extends across the entire width of the 
drainage (in some cases in the range of 50 to 400 feet in total width).  The sill 
may be constructed using soil cement or buried riprap rock, with the area 
upstream of the sill being planted with riparian vegetation.  The sill is designed to 
control stream sinuosity, training the flow within the boundaries of the channel 
bank protection.  At the low point of the sill, a drop structure (approximately 3 to 
15 feet high) is constructed using soil cement or exposed grouted, or ungrouted, 
riprap rock facing.  This portion of the structure is not vegetated, and dissipates 
energy over the armored drainage feature.  The requirements for grouting the drop 
portion of the structure is mainly dependent upon the flow energy needing to be 
dissipated.  The stilling pool is used to further reduce flow velocity to preclude 
scouring of the downstream channel, and is constructed out of grouted or 
ungrouted riprap rock and gravel.  These methods of channel bed stabilization 
were selected over the traditional vertical concrete drop structures as their 
elements: allow for and promote establishment of native vegetation; do not create 
a barrier to wildlife movement; do not require any routine maintenance; and the 
visual appearance mimics the natural environment.   

Upon completion of stabilization and bank protection construction and restoration 
of disturbed areas, the Lion Canyon drainage will provide approximately 2.1 acres 
of waters of the United States mitigation area, and approximately 1.7 additional 
acres of California Department of Fish and Game Streambed Alteration 
Agreement mitigation capacity within the resulting bed and bank.  These post-
development areas are indicated on Figure 4, Lion Canyon Detail.  
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Minor Tributaries.  In addition to impacts in Lion Canyon, the Mission Village 
Project will result in permanent impacts to approximately 15.05 acres of waters of 
the United States in minor tributaries located on the Mission Village Project site 
as shown on Figure 3, Modified, Converted, and Preserved Tributary Drainages.  
No temporary or permanent impacts to wetland waters will occur in the minor 
tributaries.  Impacts to the minor tributaries are described below and summarized 
on Table 4. 

Exxon Canyon.  Portions of this tributary will be converted to buried storm drains 
to accommodate proposed development.  Approximately 1,754 feet of this 
drainage channel will be converted to a buried storm drain, resulting in 0.44 acres 
of permanent impacts to waters of the United States.  Development of the Mission 
Village Project will preserve 1,788 feet of this drainage channel, which contains 
0.77 acres of waters.   

Middle Canyon, Unnamed Canyon D.  A majority of Middle Canyon Drainage 
will be filled, with approximately 7,443 feet converted to buried storm drain and 
143 feet of the lower section of the drainage preserved.  Similarly, approximately 
1,241 feet of Unnamed Canyon D will be converted to storm drain, with 250 feet 
preserved at the confluence with the Santa Clara River. 

Dead End Canyon and Magic Mountain Canyon.  Each of these tributaries will be 
substantially converted to buried storm drains to accommodate proposed 
development.  The entire lengths of these canyons will be filled: including 
approximately 1,931 feet of Dead End Canyon, and approximately 6,111 feet of 
Magic Mountain Canyon within Mission Village. 

Unnamed Canyon 1, and Unnamed Canyon 2.  The two off-site tributaries within 
the Magic Mountain Parkway roadway extension at the eastern boundary of the 
Mission Village project area will be substantially converted to buried storm drains 
to accommodate proposed development.  Specifically, the entire lengths of the 
canyons will be filled: approximately 4,647 feet of Unnamed Canyon 1; and 
approximately 416 feet of Unnamed Canyon 2.  

E.3 UTILITY CORRIDOR/WRP OUTFALL/SR 126 BRIDGE WIDENING  

1. Project Characteristics. The RDMP includes the development of utility service 
systems to serve urban development on the NRSP area.  Utility systems that will 
result in permanent and temporary impacts to waters of the United States include 
a utility corridor, the treated wastewater outfall of the Newhall Ranch WRP, and 
widened bridges and culverts located along Highway 126 (―SR-126‖) adjacent to 
the Project site, generally shown on Figure 1, Village Phasing Plan. 

2. WRP.  Los Angeles County approved the NRSP, and, as an individual project, 
the WRP development. The Regional Board adopted Waste Discharge 
Requirements for the Newhall Ranch Sanitation District (Order No. R4-2007-
0046) effective October 27, 2007.  The development of the WRP includes buried 
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soil cement flood protection along the Santa Clara River and involves filling of 
two on-site minor tributary drainages as further described below. 

3. Utility Corridor.  The Los Angeles County approved subdivision maps for both 
the Landmark Village and Mission Village tracts, described above, including the 
primary electrical, sewer, water, gas and communication lines serving the NRSP 
area that will be installed in a utility corridor generally located parallel to the 
south side of SR-126 and north of the Santa Clara River.  The corridor will extend 
approximately three miles between Castaic Creek to the east and the WRP to the 
west, and will be approximately 100 feet wide.  The corridor will cross several 
tributaries to the Santa Clara River, including (from east to west) Castaic Creek, 
Chiquito Canyon, Mid-Martinez Canyon, San Martinez Canyon, and Off-Haul 
Canyon as shown on Figure 3, Modified, Converted, and Preserved Tributary 

Drainages.   

Trenching or where necessary, directional boring, will be used to install utility 
lines across the tributaries, and a 30 to 50-foot wide construction corridor will be 
required.  Utility lines across watercourses will be located below scour depth and 
weighted or cemented in place, where appropriate, or co-located with bed 
stabilization features that provide scour protection.  Following completion of 
construction activities, temporary impact areas will be restored to channel grade 
and re-vegetated with native riparian and upland species as appropriate. 

Permanent access for the maintenance of utilities will be provided outside the 
limits of the streambed and associated habitats. 

Buried soil cement or geofabric (turf reinforcement mat or other suitable non-
degradable erosion material) bank protection will be provided along the utility 
corridor route.  Approximately 4,300 linear feet of geofabric bank protection, 
designed to be planted with native vegetation, will be installed between the San 
Martinez Grande Canyon and Chiquito Canyon river confluences.  Due to the 
relatively large width of the Santa Clara River in this area, the upland terraces 
along the north bank, are remote from high velocity flood flows, and therefore, 
not subject to riverbed geomorphological changes and excessive bank erosion 
forces.  Based on the low velocity of flow expected in this area, the utility 
corridor bank will be protected with a vegetation covered geotextile fabric instead 
of buried soil cement.  For the remaining approximately 3,130 linear feet of the 
utility corridor downstream of the San Martinez Grande confluence, the flood 
flow velocities necessitate armored bank lining flood protection.  From the 
available methods of armoring stream banks for flood protection, buried soil 
cement has been selected as the environmentally preferred alternative for the 
following reasons: it allows complete soil covering of the hard structure; 
establishment of native vegetation on the soil cover; it does not require routine 
maintenance or vegetation clearing; it uses onsite soil materials for construction; 
and, in the event the soil cement becomes exposed, it has the appearance of an un-
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vegetated natural river bank.  The respective areas of bank protection are shown 
on Figure 2, Santa Clara River Major Features. 

4. WRP Outfall. An effluent outfall pipeline approximately 30 inches in diameter 
will be constructed from the WRP, through bank stabilization, to an energy 
dissipater and pilot channel within the bed of the Santa Clara River.  The 
approved WRP is to be located on the south side of SR-126, adjacent to the Santa 
Clara River and near the Los Angeles County/Ventura County jurisdictional line, 
and will be constructed on agricultural and other previously disturbed land.   

The outfall pipe will terminate on the river-side of proposed bank stabilization, 
similar to a typical storm drain outfall.  An energy dissipater will be provided at 
the pipe outlet to minimize erosion-related impacts, with a narrow pilot channel 
formed in the riverbed to direct the discharge out to the active flow channel.  An 
adjacent walkway will be used to conduct discharge inspections and to obtain 
water samples required under the NPDES permit for the WRP.  The pilot channel 
will be excavated and lined with either concrete, gunite, turf reinforcement mat, 
rock, or if velocities are low enough, compacted soil. The channel and walkway 
will be maintained periodically to restore functions lost due to storm damage, 
vegetative growth, or soil erosion from WRP discharge.  Maintenance will be 
limited to hand cutting vegetation along the path, maintaining the outlet and 
energy dissipater, and restoration of the functions of the pilot channel.   

5. Project Grading.  The WRP and utility corridor will result in approximately 78% 
of the area, or approximately 130 acres, being graded, including 97 acres for 
development and 33 acres of revegetated open space. 

6. SR 126 Bridge and Culvert Widening. The RMDP indicates that three existing 
bridge/culvert road crossings along SR-126 will be widened by the California 
Department of Transportation to accommodate increased traffic resulting from the 
build out of the NRSP area. The SR 126 projects will be subject to project specific 
CEQA and NEPA review.   

The Castaic Creek Bridge will be widened from six to eight lanes and the San 
Martinez Grande Bridge will be widened from four to six lanes.  The Chiquito 
Canyon culvert will be widened from four to six lanes.  Depending on California 
Department of Transportation final design decisions on the SR 126/Chiquito 
Canyon interchange, the culvert may be revised to include three independent 
bridge decks and a separate trail bridge.  The proposed extension of the existing 
culvert and bridge decks, piers and channel scour protection will incorporate 
design guidelines to minimize the alteration of existing hydrologic conditions, or 
cause negative affects upstream or downstream of the project.  Water quality 
control of roadway runoff must meet applicable California Department of 
Transportation requirements. 

7. Water Resources Affected by the Project. 

RB-AR51016



28 

 

Utility Corridor and WRP.  The utility corridor and WRP site will be located 
predominately outside of waters of the United States, however, the construction of 
the corridor and WRP site and their associated bank protection will result in 
temporary and permanent impacts to waters of the United States, including 
wetland and non-wetland waters of the United States in the Santa Clara River, and 
non-wetland waters in two minor tributaries.  Impacts resulting from the 
construction of the utility corridor and WRP are summarized on Tables 3 and 4. 

Santa Clara River.  The approximately 7,430 linear feet of soil cement flood and 
erosion protection related to the utility corridor and WRP site directly impacts the 
Santa Clara River.  Impacts include 1.81 acres of permanent impact to waters of 
the United States, including wetlands, and 3.35 acres of temporary impact to 
waters of the United States.  Of these impacts, 1.37 acres of the permanent 
impacts and 2.36 acres of the temporary impacts are to wetlands.   

Minor Tributaries.  In addition to impacts in the Santa Clara River, the utility 
corridor and WRP site will result in permanent impacts to 1.53 acres of waters of 
the United States that are provided by minor tributaries located on the WRP 
project site as shown on Figure 3, Modified, Converted, and Preserved Tributary 

Drainages.  No temporary or permanent impacts to wetland waters will occur in 
the minor tributaries.  Impacts to the minor tributaries are described below and 
summarized on Table 4. 

Mid-Martinez Grande Canyon, and Off-Haul Canyon.  These tributaries will be 
converted to buried storm drains in their entirety to accommodate the utility 
corridor and WRP.  The entire lengths of the following drainages within the 
Utility Corridor and WRP project area will be filled: approximately 550 feet of 
Mid-Martinez Grande Canyon, consisting of 0.12 acres of waters of the United 
States; and approximately 450 feet of Off-Haul Canyon, consisting of 0.70 acres 
of waters. 

WRP Outfall.  The WRP outfall pipe and associated energy dissipater and pilot 
channel into the bed of the Santa Clara River will be constructed in a river terrace, 
outside of waters of the United States.   

SR 126 Bridge and Culvert Widening.  Temporary and permanent impacts to 
waters of the United States resulting from the construction of improvements to 
SR-126 are summarized on Tables 3 and 4.  Due to the public safety and 
protection of property issues that could occur should a culvert or bridge become 
obstructed during high-flow events, extensive maintenance may be required at 
these facility locations.  The California Department of Transportation will 
conduct the maintenance and will require separate permitting for activities 
impacting waters of the United States. Proposed maintenance measures include 
visual inspections, debris removal, vegetation clearing, and pier wall or culvert 
inlet/outlet headwall repair, all of which would occur within the temporary impact 
zone required for the original structure construction.  
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E.4 HOMESTEAD SOUTH VILLAGE 

1. Proposed NRSP Village Development.  The tentative tract map for the 
Homestead South Village portion of the Newhall Ranch master planned 
community has not been submitted to Los Angeles County for subdivision 
approval, and therefore detailed land use planning is not available for this 
planning area nor has the project-level EIR for the Homestead South Village been 
completed.  Under the RMDP, a land use plan consistent with the NRSP was used 
in the impacts analysis.  Under the RMDP, Homestead South Village will be 
developed on approximately 1,635 acres located in the central portion of the 
NRSP site.  The Homestead South Village Project site is generally located south 
of the Santa Clara River, west of the Mission Village Project site and north of the 
Potrero Village site.  A small portion of the Homestead South Village Project site 
will be located north of the River and south of SR-126.  Development proposed 
for the Homestead South Village includes a mix of housing types:; mixed-
use/commercial facilities; open space and recreation facilities; and infrastructure 
uses (e.g. parks, high school and elementary school, utilities, roads, etc.).  

Residential development will occupy approximately 487 acres of the Homestead 
South Village Project site. School, park, open space, recreation and public service 
uses will occupy approximately 1,238 acres, and roads will occupy approximately 
90 acres.   

Project Grading.  The Homestead South Village Project will result in 
approximately 25 million cubic yards of grading in a balanced cut-fill grading 
operation (25 million cubic yards of cut and 25 cubic yards of fill).  
Approximately 64% of the Homestead South Village area, or approximately 1,126 
acres, will be graded, including 724 acres for the development and 402 acres of 
revegetated open space. 

2. Waters Affected by the Project. There are approximately 193.73 acres of waters 
of the United States within the Homestead South Village Project site, including 
179.78 acres of waters of in the Santa Clara River and 13.95 acres of waters 
within the on-site tributary drainages.  Of the 179.78 acres of waters of the United 
States within the Santa Clara River mainstem, the Homestead South Village 
Project will result in permanent impacts to 1.16 acres.  Of the 13.95 acres of 
waters of the United States located within the on-site tributary drainages, the 
Homestead South Village Project will result in 2.99 acres of permanent impacts.  

Of the waters of the United States within the Homestead South Village Project 
site, there are approximately 108.09 acres of wetland waters in the Santa Clara 
River.  There are no wetland waters in the on-site tributary drainages.  Of the 
108.09 acres of wetlands within the Santa Clara River mainstem, the Project will 
avoid permanent impacts to 98.28 acres and result in permanent impacts to 1.16 
acres.  Additional information about impacts to waters of the United States 
provided by the Santa Clara River and tributary drainages follows.   
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3. Santa Clara River – Proposed Infrastructure and Impacts. Infrastructure to be 
provided for the Homestead South Village Project includes the Long Canyon 
Bridge and approximately 6,070 linear feet of soil cement bank stabilization along 
the south bank of the Santa Clara River.  Construction of the Project will also 
require the use of a temporary haul road across the River and the implementation 
of habitat restoration activities.  These project-related actions will result in 1.16 
acres of permanent impacts and 2.49 acres of temporary impacts to waters of the 
United States within the river.  The Homestead South Village Project also 
includes the installation of six stormwater drainage outfalls that will discharge to 
the Santa Clara River, however, those facilities will not result in impacts to waters 
of the United States.  Impacts to the Santa Clara River associated with the 
Homestead South Village Project are summarized in Table 3.   

4. Tributaries – Proposed Features and Impacts 

Long Canyon.  The Homestead South Village Project will result in 5.23 acres of 
permanent impacts and 0.01 acres of temporary impacts to waters of the United 
States in Long Canyon.  No impacts to wetland waters will occur in the Long 
Canyon drainage.   

Approximately 8,742 feet of Long Canyon drainage that is currently unstable and 
subject to erosion and head cutting will be permanently impacted by filling, with 
the area regraded to accommodate a channel with grade control structures and 
four road crossing culverts within the new channel...  In addition, approximately 
961 feet of creek bed associated with the southern fork of Long Canyon will be 
converted to buried storm drain.  Permanent impacts to waters resulting from 
modifications to the creek channel are summarized in Table 6.  The design of a 
typical grade control structure is illustrated on Figure 4, Lion Canyon Detail, and 
as previously described for Lion Canyon above. 

The re-graded and reconstructed Long Canyon drainage will provide 
approximately 23.4 acres of waters of the United States mitigation area, and 
approximately 40.7 additional acres of California Department of Fish and Game 
Streambed Alteration Agreement mitigation capacity within the resulting bed and 
bank.  These post-development areas are indicated on Figure 5, Long Canyon 

Detail, and described in further detail in the RMDP Biological Mitigation 
Measure (BIO-2) Plan included as Attachment 4. 

Lion Canyon West Fork.  The Homestead South Village Project and the Mission 
Village Project tract map boundaries have the mainstem of Lion Canyon drainage 
on their border, and for purposes of the project description, all impacts associated 
with the stabilization of the Lion Canyon mainstem have been incorporated into 
the Mission Village description.  The Homestead South Village Project will result 
in 2.07 acres of permanent impacts in the west fork of Lion Canyon as shown on 
Figure 4, Lion Canyon Detail.  No impacts to wetland waters will occur in the 
Lion Canyon drainage.  The west fork of the Lion Canyon drainage within the 
Homestead South Village tract will be permanently impacted by converting 
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approximately 3,500 feet of the existing creek channel, consisting of 2.07 acres of 
waters of the United States, to buried storm drain.  There are no temporary 
impacts to Lion Canyon within the Homestead South Village project. Permanent 
impacts to waters resulting from modifications to the creek channel are 
summarized in Table 5.   

Minor Tributaries.  The Homestead South Village Project will result in 
permanent impacts to 0.92 acres of waters of the United States provided by minor 
tributaries located within the Project area.  No impacts to wetland waters will 
occur in the minor tributaries.  Impacts to the minor tributaries are described 
below and summarized on Table 4. 

Humble Canyon, Unnamed Canyon B, and Unnamed Canyon C.  Portions of 
these tributaries will be converted to buried storm drains to accommodate 
proposed development. A small portion of Humble Canyon will be filled, with 
approximately 421 feet converted to buried storm drain, consisting of 0.14 acres 
of waters of the United States.  Approximately 5,116 feet of the remaining 
drainage, including of 1.77 acres of the drainage headwaters, will be preserved.  
The headwater of Unnamed Canyon B will be filled, with approximately 1,004 
feet of the drainage converted to buried storm drain, with resulting permanent 
impact to 0.45 acres of waters of the United States.  Approximately 568 feet of 
the lower drainage, downstream to the Santa Clara River confluence, containing 
0.27 acres of waters, will be preserved.  Similarly, approximately 402 feet of 
Unnamed Canyon C will be converted to storm drain, resulting in 0.18 acres of 
permanent impact to waters of the United States, with approximately 869 feet of 
drainage, consisting of 0.49 acres of waters of the United States, being preserved 
downstream to the confluence with the Santa Clara River.   

Ayers Canyon.  A road culvert will be installed in a portion of this on-site 
tributary, which includes 0.15 acres of waters of the United States.   Ayers 
Canyon remains preserved except for the culvert crossing, with approximately 
2,363 feet of drainage remaining, including 2.42 acres of waters of the United 
States preserved. 

E.5 HOMESTEAD NORTH VILLAGE 

1. Project Characteristics. The tentative tract map for the Homestead North 
Village portion of the RMDP has not been submitted to Los Angeles County for 
subdivision approval, and therefore detailed land use planning is not available for 
this planning area nor has the project-level EIR for Homestead North Village been 
completed.  Under the RMDP, a land use plan consistent with the NRSP was used 
in the impacts analysis.  The Homestead North Village portion of the RMDP will 
be developed on approximately 1,600 acres located in the northwestern portion of 
the NRSP area.  The Homestead North Village site is generally located north of 
SR-126 and west of the Landmark Village Project site.  Development proposed 
for the Homestead North Village Project includes a mix of housing types; mixed-
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use/commercial facilities; open space and recreation facilities; and infrastructure 
uses (e.g. parks, utilities, roads, etc.).  

Residential development will occupy approximately 295 acres of the Homestead 
North Village Project site, while mixed use/commercial uses will occupy 
approximately 77 acres.  Park, open space, recreation and public service uses will 
occupy approximately 1,153 acres, and roads will occupy approximately 75 acres.  

Project Grading.  The Homestead North Village Project will result in 
approximately 13 million cubic yards of grading in a nearly balanced cut-fill 
grading operation (13 million cubic yards of cut and 12.5 million cubic yards of 
fill).  Approximately 500,000 cubic yards of export are associated with non-
RMDP Project development and improvements to SR-126 east of the project site.  
Approximately 48% of the Homestead North Village area, or approximately 762 
acres, will be graded, including 465 acres for the development and 297 acres of 
revegetated open space. 

2. Waters Affected by the Project. There are approximately 22.69 acres of waters 
of the United States in tributary drainages located within the Homestead North 
Village Project site.  The tributaries on the Project site do not contain any wetland 
waters.  The Project site does not include any waters of the United States 
associated with the Santa Clara River.  The Homestead North Village Project will 
result in 11.74 acres of permanent impacts to waters of the United States.  
Additional information about impacts to the waters follows.   

3. Tributaries – Proposed Features and Impacts.  

Chiquito Canyon.  There are 12.21 acres of waters of the United States in 
Chiquito Canyon on the Homestead North Village Project site.  The Project will 
result in 4.70 acres of permanent impacts and 3.40 acres of temporary impacts to 
waters of the United States in Chiquito Canyon.   

Portions of the Chiquito Canyon drainage that are currently unstable and subject 
to erosion and head cutting, will be permanently impacted by converting 
approximately 2,571 feet of existing creek channel, consisting of 0.84 acres of 
waters of the United States, to buried storm drain; the installation of three road 
crossing culverts; the installation of approximately 13,257 linear feet of bank 
stabilization along approximately 4,080 feet of the mainstem of the drainage; the 
installation of grade control structures; and by proposed development.  Permanent 
impacts to waters of the United States resulting from modifications to the creek 
channel are summarized in Table 7. 

Waters of the United States located in portions of the Chiquito Canyon drainage 
will be temporarily impacted by the creation of modified/restored soft bottom 
channels and the construction of grade control structures/debris basins.  
Temporary impacts to waters of the United States resulting from proposed 
modifications are described in Table 7.  The design of a typical grade control 
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structure is illustrated on Figure 4, Lion Canyon Detail, and as previously 
described for Lion Canyon above. 

Upon completion of stabilization and bank protection construction and restoration 
of disturbed areas, the Chiquito Canyon drainage will provide approximately 9.8 
acres of waters of the United States mitigation area, and approximately 19.2 
additional acres of California Department of Fish and Game Streambed Alteration 
Agreement mitigation capacity within the resulting bed and bank.  These post-
development areas are indicated on Figure 6, Chiquito Canyon Detail, and 
described in further detail in the RMDP Biological Mitigation Measure (BIO-2) 
Plan included as Attachment 4. 

San Martinez Grande Canyon.  There are 2.55 acres of waters of the United 
States in San Martinez Grande Canyon on the Homestead North Village Project 
site.  The Project will result in 0.22 acres of permanent impacts and 1.06 acres of 
temporary impacts to waters of the United States in San Martinez Grande Canyon.  
Portions of the San Martinez Grande Canyon drainage that are currently unstable 
and subject to erosion and head cutting, will be permanently and temporarily 
impacted by installing approximately 7,307 linear feet of bank stabilization; the 
installation of one roadway bridge and one road culvert; and the installation of 
grade control structures.  Permanent and temporary impacts to waters of the 
United States in San Martinez Grande Canyon are summarized in Table 8.  The 
design of a typical grade control structure is illustrated on Figure 4, Lion Canyon 

Detail, and as previously described for Lion Canyon above. 

Upon completion of stabilization and bank protection construction and restoration 
of disturbed areas, the San Martinez Grande Canyon drainage will provide 
approximately 6.8 acres of waters of the United States mitigation area, and 
approximately 11.1 additional acres of California Department of Fish and Game 
Streambed Alteration Agreement mitigation capacity within the resulting bed and 
bank.  These post-development areas are indicated on Figure 7, San Martinez 

Grande Canyon Detail, and described in further detail in the RMDP Biological 
Mitigation Measure (BIO-2) Plan included as Attachment 4. 

Minor Tributaries.  The minor tributaries located on the Homestead North 
Village Project site provide a total of 7.92 acres of waters of the United States.  
No wetland waters are provided in the on-site minor tributaries.  The Homestead 
North Village Project will result in permanent impacts to 6.82 acres of waters of 
the United States.  The project will not result in any temporary impacts to waters 
of the United States.  Impacts to the minor tributaries are described below and 
summarized on Table 4. 

Homestead Canyon, and Mid-Martinez Canyon.  Approximately 609 feet of 
Homestead Canyon drainage, consisting of 0.22 acres of waters of the United 
States, will be converted to buried storm drains to accommodate proposed 
development.  The entire Mid-Martinez Canyon drainage within the Homestead 
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North Village project site will be filled, with approximately 3,796 feet converted 
to buried storm drain, consisting of 1.84 acres of waters of the United States. 

Off-Haul Canyon.  A substantial portion of Off-Haul Canyon will be converted to 
buried storm drains to accommodate proposed development.  Approximately 
5,314 feet of the drainage will be converted to buried storm drain, with resulting 
permanent impact to 4.76 acres to waters of the United States.  Approximately 
3,014 feet of the headwaters of Off-Haul Canyon, including 0.32 acres of waters 
of the United States within the tract boundary, will be preserved.   

Unnamed Canyon A.  Approximately 1,293 feet of Unnamed Canyon A drainage, 
consisting of 0.78 acres of waters of the United States, will be preserved, with no 
impacts from the project. 

E.6 POTRERO VILLAGE 

1. Project Characteristics.  The tentative tract map for the Potrero Village portion 
of the RMDP has not been submitted to Los Angeles County for subdivision 
approval, and therefore detailed land use planning is not available for this 
planning area nor has the project-level EIR for Potrero been completed.  Under 
the RMDP, a land use plan consistent with the NRSP was used in the impacts 
analysis.  The Potrero Village portion of the Newhall Ranch master planned 
community will be developed on 3,000 acres located south of SR-126 and north 
of the High Country open space area that is to be established on the NRSP area.  
Development proposed for the Potrero Village Project includes a mix of housing 
types; mixed-use/commercial facilities; open space and golf and recreation 
facilities; elementary school; visitor service center in the High Country; and 
infrastructure uses (e.g. parks, utilities, roads, etc.).  

2. Residential development will occupy approximately 900 acres of the Potrero 
Village Project site, while commercial uses will occupy approximately 38 acres. 
School, park, open space, recreation and public service uses will occupy 
approximately 1,550 acres, and roads will occupy approximately 104 acres.  

Project Grading.  The Potrero Village Project will result in approximately 26 
million cubic yards of grading in a balanced cut-fill grading operation (26 million 
cubic yards of cut and 26 million cubic yards of fill). Approximately 57% of the 
Potrero Village project area, or approximately 1,703 acres, will be graded, 
including 1,275 acres for the development and 427 acres of revegetated open 
space. The remaining area will be preserved as natural open space.  

Waters Affected by the Project. There are approximately 164.21 acres of waters 
of the United States within the Potrero Village Project site, including 123.71 acres 
of waters of the United States in the Santa Clara River and 40.50 acres of waters 
of the United States within the on-site tributary drainages.  The Potrero Village 
project does not impact the 114.35 acres of waters of the United States within the 
Santa Clara River mainstem other than impacts that may result from the 
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restoration of an existing river crossing, which will occur after all construction 
has been completed.  Of the 40.50 acres of waters of the United States located 
within the on-site tributary drainages, the Potrero Village Project will result in 
2.06 acres of permanent impacts.  

Of the waters of the United States within the Potrero Village Project site, there are 
approximately 102.59 acres of wetland waters in the Santa Clara River.  There are 
7.28 acres of wetland waters within the Potrero Canyon drainage, primarily 
consisting of cis-montane alkali marsh wetlands.  The project does not impact any 
of the 95.31 acres of wetlands within the Santa Clara River mainstem.  Within 
Potrero Canyon drainage, there are 0.49 acres of permanent impacts, and 1.61 
acres of temporary impacts, to wetlands associated with grade control structures, 
bank protection and road crossings.  Additional information about impacts to 
waters of the United States provided by the Santa Clara River and tributary 
drainages follows.     

3. Tributaries – Proposed Features and Impacts 

Potrero Canyon.  Portions of the Potrero Canyon drainage will be permanently 
impacted by the construction of three road crossing culverts and one roadway 
bridge; creek channel bed stabilization of approximately 13,743 feet of the 
mainstem of Potrero drainage, including approximately 31,097 linear feet of bank 
stabilization within the reach; the installation of no more than 60 grade control 
structures; a water quality control basin and debris basins; and the creation of 
manufactured open space areas.  Permanent impacts to waters of the United States 
in Potrero Canyon are summarized in Table 9. 

Waters of the United States located in portions of the Potrero Canyon drainage 
that are currently unstable and subject to erosion and head cutting, will also be 
temporarily impacted by proposed road culverts and bridge, bank stabilization, 
and the installation of grade control structures.  Temporary impacts to waters of 
the United States resulting from proposed modifications are described in Table 9.  
The design of a grade control structure specific to Potrero Canyon is illustrated on 
Figure 8, Potrero Canyon Detail.  The specific design for Potrero consists of a 
sill, a drop, and a stilling pool pursuant to the Potrero Creek Stream Stabilization 
Criteria, as required by the Corps permit.  Stream stabilization measures used in 
Potrero Creek will conform to the following design criteria. 

1.  Not more than 60 Step‐Pool Grade Control Structures (GCS) shall be 
located along the Potrero Creek drainage within the RMDP project 
area. 

2. Height: The average height of the GCS (the elevation of the drop 
stabilized by each structure) shall be 4 feet, with no structures greater 
than 5 feet high and a target height of 3 feet.  

3. The grade control structures shall be located to minimize impacts or to 
avoid localized aquatic vegetation or habitats, stabilize existing 
headcuts, and be sited in conjunction with road crossings. The 
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preferred grade control design shall be a 3-foot-high step pool 
structure and constructed using ungrouted boulders. 

4. Neither grouted riprap nor soil cement will be used in the drop 
structures to avoid the introduction of cement based materials into 
sensitive habitats within Potrero Canyon drainage. 

 
The Potrero Canyon drainage will provide approximately 14.0 acres of waters of 
the United States mitigation area, and approximately 84.3 additional acres of 
California Department of Fish and Game Streambed Alteration Agreement 
mitigation capacity within the resulting bed and bank.  These post-development 
areas are indicated on Figure 8, Potrero Canyon Detail. 

Salt Canyon.  The Potrero Village Project will result in 0.22 acres of permanent 
impacts and 7.28 acres of temporary impacts to waters of the United States in Salt 
Canyon.  Permanent impacts will result from the construction of approximately 
1,841 linear feet of bank stabilization along the eastern bank of Salt Creek for 
flood protection of the High Country Visitor Serving Center development area.  
Temporary impacts to waters will result from restoration activities along 
approximately 7,392 linear feet of Salt Creek.  Of the 7.28 acres of temporary 
impacts, 1.14 acres of impact will occur in wetland waters. 
 

F. RMDP Facility Maintenance  
 

1. Santa Clara River and Tributary Feature Maintenance.   All infrastructure 
facilities associated with the RMDP Project will be subject to periodic 
maintenance activities, with visual inspection being the least invasive activity. 
The RMDP Maintenance Manual included as Attachment 2, provides detailed 
requirements for the operation and maintenance of the facilities.  A summary of 
proposed maintenance activities is provided below. 
 

2. Bridges and Road Crossings.  Vegetation and sediment will only be removed to 
maintain minimum vertical clearance beneath bridge and adequate water 
conveyance through culverts in the area approximately 25 feet upstream and 25 
feet downstream of the structure.  Impacts from maintenance will be in the same 
footprint as the original construction impacts.  Work areas will be restored to pre-
maintenance conditions in accordance with a restoration plan. 

 
3. Bank Stabilization.  Newhall Land or the Los Angeles County Flood Control 

District (LACFCD), or other responsible entity, will perform periodic visual 
inspections of the buried soil cement bank protection.  Bank stabilization will be 
repaired as needed to maintain structural integrity.  Work areas will be limited to 
the repair site and a 30-foot radius around the work area. Impacts from 
maintenance will be in the same footprint as the original construction impacts and 
will not result in any additional fill of waters of the United States.  Work areas 
will be restored to pre-maintenance conditions in accordance with a restoration 
plan. 
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4. Storm Drains.  Newhall Land or LACFCD, or other responsible entity will 

remove outfall sediment as needed using light equipment or hand crews to create 
a swale up to 75 feet long and 10 feet wide to prevent obstruction of flow.  
Maintenance will occur in the same footprint as the original permanent 
construction impacts.  Each outfall could result in the periodic dredging of 
approximately 150 cubic yards of sediment, which if managed on-site will be 
spread at the maintenance site outside of jurisdictional areas.  Placement of fill in 
waters of the United States is not anticipated and would require additional 
permitting. 

 
5. Drainages Modified and Restored.  Waters of the United States created in Lion 

Canyon will be allowed to function as a natural stream course environment, with 
no routine maintenance anticipated.  However, pursuant to the provisions of a 
required Geomorphology Monitoring and Management Plan (described in Part 1, 
Section 3.0, Provision No. 27 below), Newhall Land or LACFCD, or other 
responsible entity will conduct routine inspections to ensure proper function of 
the structures.  If the specified design standards are not achieved, supplemental 
activities will be required, including: removal or placement of sediment to modify 
the channel bed invert; modification of grade control structures; or augmentation 
of riparian vegetation.  These actions will be taken within the original 
construction impact footprint.   

 
6. Debris Basins.  Newhall Land or LACFCD, or other responsible entity will 

conduct periodic removal of sediment and woody vegetation to maintain basin 
capacity and function.  Heavy equipment, light equipment and/or hand crews may 
be used.  In most locations, the basins will not be located within waters of the 
United States, however, where located in waters of the United States, impacts 
from maintenance will be in the same footprint as the original construction 
impacts.  Sediment that is periodically removed will be directed to a legal point of 
disposal (e.g., landfill, sediment disposal site, or other beneficial re-use). 
Sediments will not be discharged into jurisdictional waters.   

 
7. Grade Control Structures.  Grade control and step pool structures will be 

primarily self-maintaining with a limited need for sediment removal and 
vegetation control.  Pursuant to the provisions of a required Geomorphology 
Monitoring and Management Plan (described in Part 1, Section 3.0, Provision No. 
27 below), Newhall Land or LACFCD, or other responsible entity will conduct 
routine inspections to ensure proper function of the structures.  Sediment will be 
removed when a structure does not function properly or causes nuisance 
conditions. 

 
8. Water Quality/Detention Basins.  Newhall Land or LACFCD, or other 

responsible entity will conduct routine maintenance including removal of trash 
and debris; pruning and/or removal of large shrubs or trees that interfere with 
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basin operation subject to bird nesting requirements; removal of invasive 
vegetation; removal of sediment buildup exceeding 50% of forebay capacity; and 
removal of sediment from facility when it exceeds a depth of six inches.  Water 
quality basins are generally located in upland locations that are not waters of the 
United States locations, and maintenance will not result in additional impacts to 
waters of the United States.  Although the basins are intended to treat runoff from 
developed areas and should not generate substantial quantities of sediment, 
periodic maintenance may require sediment removal from the basin forebay.  
Sediment will be removed and directed to a legal point of disposal or beneficial 
reuse.  In addition, to maintain adequate infiltration functions, reconstruction of 
the basin subdrain may occur on an infrequent basis. 

 
G. OTHER CONSIDERATIONS 
 
This Order sets forth waste discharge requirements (WDRs) and provides Clean Water 
Act section 401 water quality certification pursuant to Water Code section 13263.  The 
Regional Board considers WDRs necessary to adequately address impacts and mitigation 
to beneficial uses of waters of the State from this Project, to meet the objectives of the 
California Wetlands Conservation Policy (Executive Order W-59-93), and to 
accommodate and require appropriate changes over the life of the RMDP. 
 
1. The goals of the California Wetlands Conservation Policy (Executive Order W-

59-93, signed August 23, 1993) include ensuring ―no overall loss‖ and achieving 
a ―…long-term net gain in the quantity, quality, and permanence of wetland 
acreage and values....‖ Senate Concurrent Resolution No. 28 states that ―[i]t is the 
intent of the legislature to preserve, protect, restore, and enhance California‘s 
wetlands and the multiple resources which depend on them for benefit of the 
people of the State.‖  Section 13142.5 of the California Water Code requires that 
the ―[h]ighest priority shall be given to improving or eliminating discharges that 
adversely affect…wetlands, estuaries, and other biologically sensitive areas.‖ 

2. On January 27, 2005, the Regional Board adopted Resolution No. 2005-002 
regarding the Regional Board‘s regulation of hydromodification.  This policy 
reiterates the Regional Board‘s existing authority to regulate hydromodification 
within the Los Angeles Region, and expresses the intent of the Board to evaluate 
the need for and to develop as appropriate new policies or other tools to control 
adverse impacts from hydromodification on the water quality and beneficial uses 
of water courses in the Los Angeles Region.  The alteration away from a natural 
state of stream flows or the beds or banks of rivers, streams, or creeks, including 
ephemeral washes, which results in hydrogeomorphic changes, is generally 
referred to in this resolution as a hydromodification.  Resolution No. 2005-002 
represented an initial step in the process of first, heightening awareness about the 
potential impacts of hydromodification on water quality and beneficial uses and 
evaluating existing laws and regulations and the methods employed by Regional 
Board staff when reviewing proposed hydromodification projects and, second, 
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strengthening, if necessary, controls and policies governing hydromodification 
that negatively affect water quality and beneficial uses.  

3. Pursuant to Water Code section 13263(g): 

a. ―No discharge of waste into waters of the state, whether or not the 
discharge is made pursuant to waste discharge requirements, shall create a 
vested right to continue the discharge.  All discharges of waste into waters 
of the state are privileges, not rights.‖ 

4. As set forth in Water Code section 13263(e), the Regional Board will periodically 
review this Order.  The Executive Officer will periodically provide a report to the 
Regional Board at least every five years and, as necessary, at other intervals per 
the pace of village development.  The Executive Officer will consider new 
environmental analyses under CEQA, changed environmental conditions and new 
information of environmental contamination or water quality impairment.  The 
Regional Board may revise the requirements of this Order as necessary to protect 
water quality, pursuant to CWC section 13263(e) or to implement any new or 
revised water quality standards and implementation plans or policies adopted or 
approved pursuant to the Porter-Cologne Water Quality Control Act or Section 
303 of the Clean Water Act. 

5. This Project is filed with the Regional Board under WDR Order No. xxx and 401 
file number 11-168 WDR. 

 
6. The Regional Board has notified Newhall Land and Farming and other interested 

agencies and persons of its intent to prescribe WDRs for this discharge. 
 
7. A tentative Order was released for public comment on March 9, 2012.  Written 

comments were accepted until 5:00 p.m. on April 20, 2012.   
 
8. The Board, in public meetings on June 7, 2012, August 7, 2012, and September 

14, 2012 heard and considered all comments pertaining to the discharge. 
 
 
H. CALIFORNIA ENVIRONMENTAL QUALITY ACT 
 
1. The California Environmental Quality Act (―CEQA‖), Pub. Res. Code §21000 et. 

seq., requires public agencies when approving or carrying out projects that could 
impact the quality of the environment to consider potential environmental impacts 
of their actions. Where a project may be carried out or approved by more than one 
public agency, one public agency – the lead agency - will be responsible for 
preparing an environmental impact report or negative declaration for the project. 
Other agencies are considered responsible agencies.  As described in this Order, 
the Los Angeles County Board of Supervisors is the lead state agency for 
purposes of CEQA to approve the Newhall Ranch land use activities.  The CDFG 
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is the lead state agency for purposes of CEQA for approval of activities subject to 
the Fish and Game Code.  The Corps is the lead federal agency for purposes of 
NEPA for approval of the Clean Water Act section 404 permit.  The Regional 
Board is a responsible agency for purposes of CEQA. 

2. The project subject to this Order has been subject to significant review under 
CEQA. The Los Angeles County Board of Supervisors approved the Newhall 
Ranch Specific Plan, and certified the Newhall Ranch Specific Plan Program 
Environmental Impact Report (EIR), on May 27, 2003.  At the same time, the 
Board of Supervisors approved the Newhall Ranch Specific Plan Resource 
Management Plan (RMP).  The RMP set forth, at a conceptual level, mitigation 
and management standards for sensitive biological resources located within the 
boundary of the approved NRSP.   

3. The Corps and CDFG prepared a Joint Environmental Impact 
Statement/Environmental Impact Report (EIS/EIR). The CDFG was the lead 
agency under CEQA and the Corps was the lead agency under NEPA, for the 
purpose of analyzing all environmental effects of the RMDP (State Clearinghouse 
No. 2000011020). CDFG approved the final EIS/EIR on December 3, 2010, and 
the Corps approved the final EIS/EIR on August 31, 2011. 

4. The final EIS/EIR for the RMDP identified significant impacts to the environment 
including permanent dredge and fill impacts to 66.3 acres of waters of the United 
States and temporary dredge and fill impacts to 32.2 acres of waters of the United 
States and water quality impacts. The final EIS/EIR identified mitigation 
measures to reduce water quality impacts to ―less than significant‖ and 
compensatory mitigation that includes created or restored aquatic or riparian 
habitat to eliminate or minimize dredge and fill impacts.   

5. The Regional Board is a responsible agency under CEQA for the RMDP and has 
considered the environmental documentation of the lead agency, CDFG.  
Regional Board submitted comments on the EIS/EIR to the Corps and CDFG on 
August 25, 2009 and August 3, 2010, which were considered in the final EIS/EIR. 

6. The final EIS/EIR identified potential significant impacts to ‗Water Quality.‘ The 
requirements of this Order; the requirements of the Los Angeles County MS4 
permit including the Stormwater Management Program; and the requirements of 
the NPDES permit and Waste Discharge Requirements for the Newhall Ranch 
Sanitation District‘s WRP, incorporate mitigation measures identified in the final 
EIS/EIR to reduce impacts to water quality to less than significant. 

7. The final EIS/EIR for the RMDP identified potential significant impacts to 
‗Jurisdictional Waters and Streams.‘  The requirements of this Order; the 
requirements the Corps Permit; and the requirements of the CDFG MSAA, 
incorporate mitigation measures identified in the final EIS/EIR to reduce impacts 
to jurisdictional waters and streams to less than significant. 
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8. CDFG made a Statement of Overriding Considerations for the final EIS/EIR for 
impacts to air quality; noise; agricultural resources; land use; visual resources; 
hazards, hazardous materials, and public safety; and solid waste, finding that the 
project‘s benefit is substantial and overrides the unavoidable impacts.  

9. The EIR for Landmark Village was approved by the County of Los Angeles 
Department of Regional Planning on October 4, 2011. The Regional Board is a 
responsible agency under CEQA for the Landmark Village EIR and has 
considered the environmental documentation of the lead agency. Regional Board 
staff commented on the draft EIR on January 22, 2007 and the comments were 
considered in the final EIR. 

10. The EIR for Landmark Village identified potential significant impacts to ‗Water 
Quality‘ and ‗Floodplain Modification‘ and identified mitigation measures to 
reduce the impacts to less than significant. The requirements of this Order; the 
requirements of the Los Angeles County MS4 permit including the Stormwater 
Management Program; and the requirements of the NPDES permit and Waste 
Discharge Requirements for the Newhall Ranch Sanitation District‘s WRP, 
incorporate the mitigation measures identified in the final EIS/EIR to reduce 
impacts to water quality to less than significant. The requirements of this Order; 
the requirements the Corps Permit; and the requirements of the CDFG MSAA, 
incorporate mitigation measures identified in the final EIS/EIR to reduce impacts 
to floodplain modification to less than significant. 

11. The County of Los Angeles made a Statement of Overriding Considerations for 
the EIR for Landmark Village for impacts to biota, visual qualities, noise, air 
quality; agricultural resources; and solid waste services finding that the project‘s 
benefit is substantial and overrides the unavoidable impacts. 

12. The EIR for Mission Village was certified by the County of Los Angeles 
Department of Regional Planning on October 25, 2011  and final map conditions 
were issued on May 15, 2012.. The Regional Board is a responsible agency under 
CEQA for the Mission Village EIR and has considered the environmental 
documentation of the lead agency. Regional Board staff commented on the draft 
EIR on January 4, 2011 and the comments were considered in the final EIR. 

13. The EIR for Mission Village identified potential significant impacts to ‗Water 
Quality‘ and ‗Floodplain Modification‘ and identified mitigation measures to 
reduce the impacts to less than significant. The requirements of this Order; the 
requirements of the Los Angeles County MS4 permit including the Stormwater 
Management Program; and the requirements of the NPDES permit and Waste 
Discharge Requirements for the Newhall Ranch Sanitation District‘s WRP, 
incorporate the mitigation measures identified in the final EIS/EIR to reduce 
impacts to water quality to less than significant. The requirements of this Order; 
the requirements the Corps Permit; and the requirements of the CDFG MSAA, 
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incorporate mitigation measures identified in the final EIS/EIR to reduce impacts 
to floodplain modification to less than significant. 

14. The County of Los Angeles made a Statement of Overriding Considerations for 
the EIR for Mission Village for impacts to visual qualities, air quality; agricultural 
resources; and solid waste services finding that the project‘s benefit is substantial 
and overrides the unavoidable impacts. 

15. The County of Los Angeles will be required to conduct additional environmental 
analyses under CEQA for additional villages or phases of the project. The 
Regional Board may revise this Order, including the addition of mitigation 
measures, after consideration of the environmental analysis for those future 
projects to assure protection of water quality.    

16. This Order includes the requirement for a monitoring and reporting program to 
assure compliance with the mitigation measures and other terms of this Order. In 
addition, as set forth in the Attachments, which are incorporated by reference into 
this Order, this Order requires mitigation measures and compensatory mitigation 
to reduce the water quality impacts to ―less than significant‖ and to require 
sufficient compensatory mitigation to replace waters impacted by dredge and fill.   

 
IT IS HEREBY ORDERED that Newhall Land, in order to meet the provisions contained 
in Division 7 of the Water Code and regulations adopted thereunder and for certification 
that the proposed discharges will comply with the Clean Water Act and other applicable 
water quality standards, pursuant to the Regional Board‘s authority under Water Code 
sections 13263 and 13267 and Clean Water Act section 401, 33 U.S.C. § 1341, shall 
comply with the following. 
 
1.0 Standard Conditions: Pursuant to section 3860, Title 23, California Code of 

Regulations (23 CCR), the following three standard conditions shall apply to the 
Project: 

 
a.  This Order is subject to modification or revocation upon administrative or 

judicial review, including review and amendment pursuant to section 
13330 of the California Water Code and 23 CCR section 3867 et seq.; 

 
b.  This Order is not intended and shall not be construed to apply to any 

activity involving a hydroelectric facility and requiring a Federal Energy 
Regulatory Commission (FERC) license or an amendment to a FERC 
license unless the pertinent certification application was filed pursuant to 
23 CCR subsection 3855(b) and the application specifically identified that 
a FERC license or amendment to a FERC license for a hydroelectric 
facility was being sought; 
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c. This Order is conditioned upon total payment of any fee required pursuant 
to 23 CCR division 3, chapter 28 and owed by Newhall Land. 

 
2.0 Prohibitions 
 
1. Fueling, lubrication, maintenance, operation, and storage of vehicles and 

equipment shall not result in a discharge or a threatened discharge to waters of the 
State.  At no time shall Newhall Land use any vehicle or equipment which leaks 
any substance that may impact water quality.  Staging and storage areas for 
vehicles and equipment shall be located outside of waters of the State.  

2. No construction material, spoils, debris, or any other substances associated with 
this project that may adversely impact water quality, shall be located in a manner 
which may result in a discharge or a threatened discharge to waters of the State. 
Designated spoil and waste areas shall be visually marked prior to any excavation 
and/or construction activity, and storage of the materials shall be confined to these 
areas.  

 
3. All waste or dredged material removed shall be relocated to a legal point of 

disposal if applicable. A legal point of disposal is defined as one for which Waste 
Discharge Requirements have been established by a California Regional Water 
Quality Control Board, and which is in full compliance therewith. 

 
4. The discharge shall not: a) degrade surface water communities and populations 

including vertebrate, invertebrate, and plant species; b) promote the breeding of 
mosquitoes, gnats, black flies, midges, or other pests; c) alter the color, create 
visual contrast with the natural appearance, nor cause aesthetically undesirable 
discoloration of the receiving waters; d) cause formation of sludge deposits; or e) 
adversely affect any designated beneficial uses, f) cause or contribute to trash or 
debris pollution. 

5. Unauthorized non-storm water discharges into the MS4 system, the Santa Clara 
River or other waters of the State, are prohibited. 

6. This Order does not authorize the discharge of waste by Newhall Land related to 
any activities other than those specifically described in this Order. 

 

3.0 Conditions. 
 
General Conditions: 
 
1. Compliance with Porter Cologne Water Quality Control Act.  Newhall Land 

shall comply with water quality objectives, prohibitions, and policies set forth in 
the Water Quality Control Plan, Los Angeles Region (1994), as amended. 
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Newhall Land shall implement all necessary control measures to prevent the 
degradation of water quality from the proposed project in order to maintain 
compliance with the Basin Plan (and water quality standards therein) and other 
implementation plans adopted or approved pursuant to the Porter Cologne Water 
Quality Control Act.  Any discharge shall meet all effluent limitations and toxic 
and effluent standards established to comply with the applicable water quality 
objectives and water quality standards and other appropriate requirements, 
including the provisions of Sections 301, 302, 303, 306, and 307 of the Clean 
Water Act.  

2. Water Quality Objectives. Newhall Land shall not cause or contribute to 
exceedances of water quality objectives in the Basin Plan or water quality 
objectives set forth in the California Toxics Rules in the waters of the State and of 
the United States.   

3. Recycled Water. In order to minimize the discharge of treated effluent to waters 
of the State and of the United States Newhall Land shall ensure that treated 
effluent from the Newhall Ranch WRP is used for irrigation and other appropriate 
purposes within the RMDP, consistent with Finding 20 of this Order.  Newhall 
Land shall report to the Regional Board annually the volume of treated effluent 
from the Newhall Ranch WRP reused for such purposes.  

4. Compliance with Federal Permit Issued for RMDP.  Newhall Land shall 
conduct all activities in accordance with the terms and conditions of the Corps 
Section 404 Permit for the RMDP, Permit No. SPL-2003-01264-AOA, and with 
all specifications of the Newhall Ranch RMDP Final Mitigation and Monitoring 
Plan for Impacts to waters of the United States, or any subsequently approved 
plan.  

5. Compliance with CDFG Permit Issued for RMDP Newhall Land shall conduct 
all activities in accordance with the terms and conditions of the MSAA issued by 
CDFG for the RMDP, Agreement No. 1600-2004-0016-R5. 

 
Conditions associated with Construction Activities: The following terms shall be 
applicable to all activities conducted within the boundaries of the RMDP, including but 
not limited to, construction activities. 

6. Project Biologist. Newhall Land shall utilize the services of a biologist with 
expertise in aquatic and terrestrial species known to the Santa Clara River within 
the RMDP site and expertise in riparian assessments, and who shall possess the 
requisite state and federal authorizations to conduct the surveys and monitoring 
activities described below.  The biologist shall be available on site during 
construction or sediment and/or vegetation removal activities including during 
any vegetation clearing activities, including those activities conducted in 
debris/detention basins.  The project biologist shall have the authority to stop the 
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work, as necessary. The project biologist shall be available upon request from this 
Regional Board staff for consultation within 24 hours of request for consultation.  

7. Restoration Biologist.  Newhall Land shall utilize the services of a restoration 
biologist with expertise in riparian assessments and habitat restoration during all 
construction or maintenance activities where clearing involves areas to be 
partially cleared or protected in place (i.e. some vegetation is to remain in the 
same reach or in an adjacent reach) and for monitoring/reporting on compensatory 
mitigation and restoration activities. The restoration biologist shall be available as 
necessary to ensure that all protected areas are marked properly and ensure that no 
vegetation outside the approved work area is removed. The restoration biologist 
shall have the authority to stop the work, as necessary. The restoration biologist 
shall be available upon request from this Regional Board staff for consultation 
within 24 hours of request for consultation. 

8. Measures During Construction.  In order to protect water quality during 
construction, Newhall Land shall comply with General NPDES Permit for 
Construction Stormwater Discharges (Order No. 2009-0009-DWQ; NPDES No. 
CAS000002 adopted September 2, 2009; effective July 1, 2010), as amended or 
reissued, or other legally applicable standard. Newhall Land shall implement 
BMPs during construction of the RMDP infrastructure improvements and NRSP 
build-out to prevent and/or reduce erosion and the transport of sediment and other 
potential pollutants from the project site.  These BMPs shall be designed and 
implemented to the Best Available Technology Economically Achievable/Best 
Conventional Pollutant Control Technology (BAT/BCT). Any Stormwater 
Pollution Prevention Plan (SWPPP) prepared to comply with the Construction 
General Permit shall identify and apply proper construction, implementation, and 
maintenance of BMPs to reduce or eliminate pollutants in stormwater discharges 
and authorized non-stormwater discharges from the construction sites during 
construction.  

9. WQTR. Newhall Land will prepare and submit to the Executive Officer for 
review a Project Water Quality Technical Reports (WQTR) and Drainage 
Concept Report which addresses LID standards for each subsequent development 
area within the RMDP.   Newhall Land shall implement the requirements of the 
approved WQTR and Drainage Concept Report in all construction and 
maintenance activities.   

10. Planning and Development (LID) Standards.  Each development area within 
the RMDP shall incorporate the following measures. Development areas within 
the RMDP site shall comply with all applicable regulatory requirements of the 
Los Angeles County MS4 Permit in place at the time of the preparation of the 
WQTR unless an equivalent requirement in this WDR is more stringent.  Project 
design features shall be selected and sized to retain the volume of stormwater 
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runoff produced from a 1.1 inch storm event3 (LID design volume) to reduce the 
percentage of Effective Impervious Area (EIA) to 5 percent or less of the total 
project area within the Newhall Ranch Specific Plan. When it has been 
demonstrated that 100 percent of the LID design volume cannot be feasibly4 
infiltrated, then biofiltration shall be provided for 1.5 times the portion of the LID 
design volume that is not retained. Runoff from all EIA shall be treated with 
effective treatment control measures that are selected to address the pollutants of 
concern and are sized to capture and treat 80 percent of the average annual runoff 
volume.  Each Village-level project shall achieve the LID Performance Standard 
cumulatively, considering the retention volume and equivalent biofiltration 
volume5 provided by the project itself and by all previous development phases 
within the RMDP area.  The LID Performance Standard shall be implemented as 
follows: 

Institutional, commercial, multi-family residential, recreation, and park land use 
parcels shall implement retention or biofiltration BMPs within the parcel 
footprint. Runoff from roofs, patios, and walkways in single family residential 
parcels shall be dispersed over landscaped areas to retain runoff. Runoff from the 
remaining developed area and that which is not retained within the parcel 
footprints shall flow through the storm drain system to the regional infiltration/ 
biofiltration facilities. Based on an assessment of feasibility, one of three BMP 
strategies shall be applied to each project (i.e. village) as follows: 

a. If it is feasible to infiltrate all of the runoff produced from the 1.1 
inch storm from the developed area (i.e., soil infiltration rates are at least 
0.5 inches per hour, and no other technical infeasibility concerns exist), 
infiltration BMPs shall be used. Infiltration BMPs include bioretention 
(without an underdrain), permeable pavement, infiltration galleries, 
infiltration basins or trenches, or an equivalent infiltration BMP. 

b. If it has been demonstrated in the Project WQTR and Drainage 
Concept Report that the BMP strategy of subsection (a), of this condition, 
is infeasible, and if the project has low soil infiltration rates (i.e., the soil 
infiltration rate is less than 0.5 inches per hour), but no other technical 
infeasibility concerns exist, bioinfiltration BMPs shall be used. 
Bioinfiltration facilities are similar to bioretention facilities with an 
underdrain, but they include storage below the underdrain to maximize the 
volume infiltrated. These facilities shall retain a portion of the runoff from 
the 1.1 inch design storm, then biofilter 1.5 times the remaining runoff 
from the 1.1 inch design storm. 

                                                           
3 The 85th percentile, 24-hour storm depth is equal to 1.1 inches as determined from the Los Angeles 
County 85th Percentile 24-hr Rainfall Isohyetal Map (February 2004) 
4 Feasibility shall be based on the approved Ventura County Technical Guidance Manual for Stormwater 
Quality Control Measures (7-13-2011)). 
5 Biofiltration volume shall be equated to retention volume at a ratio of 1.5 (biofiltration) to 1.0 (retention). 
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c. If it has been demonstrated in the Project WQTR and Drainage 
Concept Report that the BMP strategies of subsection (a). and (b), of this 
condition, are infeasible, , then biofiltration BMPs shall be used. These 
BMPs shall biofilter the runoff produced from the 1.5 times the 1.1 inch 
design storm. 

Runoff from roadways shall be retained or biofiltered in retention or biofiltration 
BMPs sized to capture the design storm volume or flow, per the guidance in 
USEPA‘s Managing Wet Weather with Green Infrastructure: Green Streets. 

No more than 5% of the total project area shall be treated using conventional 
treatment methods that address the pollutants of concern. Media filters (or 
equivalent BMPs that address the pollutants of concern) shall be sized to capture 
and treat 80% of the average annual runoff volume from the allowable EIA. 

Regional facilities shall be implemented to infiltrate or biofilter the runoff volume 
from the 1.1 inch design storm volume that has not been retained or biofiltered 
within parcels, single family lots, or road right of ways. Additionally, regional 
facilities shall be designed to provide extended detention treatment for the 
additional runoff volume required to provide 80% capture and treatment of the 
average annual runoff volume for the tributary area to the regional facility per the 
Newhall Ranch Specific Plan Sub-Regional Stormwater Mitigation Plan treatment 
performance standard.  

For each village-level project within the RMDP, Newhall Land shall implement 
hydromodification controls to prevent accelerated stream erosion and to protect 
stream habitat, as follows: 

a. For discharges to the Santa Clara River, RMDP projects shall 
incorporate site design and LID BMPs per this LID Standard to limit 
impervious area and disconnect imperviousness to avoid and minimize 
hydromodification impacts. 
b. For discharges from RMDP projects to the drainages tributary to 
the Santa Clara River, the erosion potential (Ep) of stormwater discharges 
from the Project shall be maintained within 20% of the target value6 in the 
tributary drainages that will receive post-development flows. The target 
Ep shall consider changes in sediment supply. The hydromodification 
performance standard shall be met for all of the RMDP projects from the 
point of discharge to the tributary drainage channel downstream to the 
confluence of the tributary drainage with the Santa Clara River, and shall 
be achieved through on-site or in-stream controls, or a combination 

                                                           
6 The target Ep value is 1 unless a more appropriate value is derived. The target Ep value shall match the 
long term cumulative sediment load transported in the post-development condition to that of the pre-
condition.   
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thereof. An equivalently effective, similarly geomorphically-referenced 
approach may be developed and applied in the future in place of the 
erosion potential approach. 

11. Chloride.  For purposes of further treating wastewater (to a chloride level of 100 
mg/l or less for up to 6000 equivalent dwelling units) from Newhall Ranch that 
will be sent to the Valencia WRP, Newhall Land, or its successor, shall complete 
construction of interim chloride and demineralization facilities to the satisfaction 
of the Regional Board prior to discharging sewage from Newhall Land to the 
Valencia WRP or other publicly owned treatment works. The interim chloride and 
demineralization facilities shall be sufficient to ensure that any wastewater 
discharge attributable to Newhall Ranch does not result in discharge to the Santa 
Clara River of effluent containing chloride in concentrations exceeding 100 mg/l. 
If sewage from Newhall Land does not already meet the chloride limit of 
100mg/L, an equivalent volume of effluent shall be removed from the combined 
Newhall/Valencia partially treated waste stream and shall be treated at the interim 
chloride and demineralization facility to meet 100 mg/L chloride prior to 
discharge. 

Dischargers of wastewater from Newhall Land to Valencia WRP shall not exceed 
the flow from 6000 equivalent dwelling units. 

Newhall Land, or its successor, shall complete the construction of the Newhall 
Ranch WRP with a capacity to treat wastewater generated by at least 6,000 
equivalent dwelling units on or before the date that construction of the 6,000th 
equivalent dwelling unit within Newhall Ranch is completed. 

12. Buffers  Newhall Land shall provide Open Space Buffers, consisting of riparian 
buffers and development setbacks, along portions of the Santa Clara River, 
consistent with the design of the approved RMDP and with Finding 21 of this 
Order.   

13. Water Quality Monitoring during Work Within or Adjacent to Flowing 
Streams The objectives of the water quality monitoring are to assess BMP 
effectiveness and to ensure that water quality is not impacted as a result of the 
construction activities, dewatering discharge or surface water diversion within or 
adjacent to flowing streams.  BMPs are to be implemented in association with 
project activities to avoid exceeding water quality standards.  For each project 
area within a tributary drainage, three (3) sampling stations: upstream of project, 
within project; and downstream of project reach, shall be established.  For 
projects along the Santa Clara River, at least three (3) sampling stations shall be 
established: upstream of any construction related stormwater or dewatering water 
discharge point, points at each tributary confluence where grading has, is or will 
occur in the tributary‘s watershed; and downstream of the most downstream 
construction related stormwater or dewatering water discharge point.  The testing 
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parameters required will be as follows:  Surface water monitoring shall be Surface 
Water Ambient Monitoring Program (SWAMP) compliant. 

• pH 
• temperature 
• dissolved oxygen 
• turbidity 
• total suspended solids (TSS) 

 
Downstream TSS shall be maintained at ambient levels.  Where natural turbidity 
is between 0 and 50 Nephelometric Turbidity Units (NTU), increases shall not 
exceed 20%. Where natural turbidity is greater than 50 NTU, increases shall not 
exceed 10%. 

 
These constituents shall be measured at least once prior to the construction 
activity and then monitored on a daily basis during the first week of construction 
activity, and then on a weekly basis, thereafter, until the work is complete within 
or adjacent to flowing streams.  If no surface flow is present, then such conditions 
shall be documented.  Analyses must be performed using approved USEPA 
methods, where applicable, or using methods approved by the Executive Officer.  
Any violations may result in corrective and/or enforcement actions, including 
increased monitoring and sample collection.  Newhall Land shall submit results of 
the analyses to the Regional Board, to the attention of the 401 Program Unit, 
within 30 days of each subsequent sampling event.  A map or drawing indicating 
the locations of sampling points shall be included with each submittal.   
 

14. Surface Water Diversion Requirements and Water Quality Monitoring.  All 
surface waters, including ponded waters, shall be diverted away from areas 
undergoing grading, construction, excavation, vegetation removal, and/or any 
other activity which may result in a discharge to the receiving water. If surface 
water diversions are anticipated, Newhall Land shall develop and submit a project 
specific Surface Water Diversion Plan (plan) to the Executive Officer. The plan 
shall be consistent with the Aquatic Species Project / Surface Water Diversion 
Plan submitted with the application (Attachment 5) and shall include the proposed 
method and duration of diversion activities, structure configuration, construction 
materials, equipment, erosion and sediment controls, and a map or drawing 
indicating the locations of diversion and discharge points. Contingency measures 
shall be a part of this plan to address various flow discharge rates. The plan shall 
be submitted 21 days prior to any surface water diversions. Surface water 
monitoring shall be Surface Water Ambient Monitoring Program (SWAMP) 
compliant.   
 
If surface flows are present, then upstream and downstream monitoring for the 
following shall be implemented pursuant to Condition 11 above: 
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 pH 
 temperature 
 dissolved oxygen 
 turbidity 
 total suspended solids (TSS) 

 
Downstream TSS shall be maintained at ambient levels.  Where natural turbidity 
is between 0 and 50 Nephelometric Turbidity Units (NTU), increases shall not 
exceed 20%. Where natural turbidity is greater than 50 NTU, increases shall not 
exceed 10%. 
 
Analyses must be performed using approved USEPA methods, where applicable, 
or methods approved by the Executive Officer. These constituents shall be 
measured at least once prior to diversion and then monitored for on a daily basis 
during the first week of diversion, and then on a weekly basis, thereafter, until the 
in-stream work is complete. 
 
Photographs shall be taken at each station during sampling to demonstrate the 
condition of the stream.   
 
Newhall Land shall submit results of the analyses to the Regional Board, to the 
attention of the 401 Program Unit, within 30 days of each subsequent sampling 
event.  A map or drawing indicating the locations of sampling points shall be 
included with each submittal.   

Diversion activities shall not result in the degradation of beneficial uses or 
exceedance of water quality objectives of the receiving waters.  Any such 
violations may result in corrective and/or enforcement actions, including 
increased monitoring and sample collection. 
 

15. Aquatic Nuisance Species Control.  Newhall Land shall develop and implement 
a Plan for Hazard Analysis and Critical Control Points (HACCP Plan) in order to 
implement prevention and control of aquatic nuisance species and instruct 
construction and maintenance personnel in HACCP Plan provisions.  The draft 
HACCP Plan shall be submitted to the Regional Board 401 Certification Unit 
staff within two months after issuance of this Order.  To reduce the potential for 
the spread of New Zealand mud snails, or other aquatic nuisance species of 
concern, during Project clearing and construction, all heavy equipment proposed 
for use on the Project site shall be verified cleaned (including wheels, tracks, 
undercarriages, and bumpers, as applicable) before delivery to the Project site. 
Equipment must be documented as mud snail free upon delivery to the Project site 
initial staging area, including: (1) vegetation clearing equipment (skid steer 
loaders, loaders, dozers, backhoes, excavators, chippers, grinders, and any hauling 
equipment, such as off-road haul trucks, flat bed, or other vehicles); (2) earth-
moving equipment (scrapers, dozers, excavators, loaders, motor-graders, 
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compactors, backhoes, off-road water trucks, and off-road haul trucks); and (3) all 
Project-associated vehicles (including personal vehicles) that, upon inspection by 
the project biologist, are deemed to present a risk for spreading mud snails. 
Equipment shall be cleaned at existing construction yards or at a wash station and 
equipment that has been in mudsnail impacted areas shall be required to dry out in 
the sun for a period of no less than 48 hours prior to use in other areas. . The 
biological monitor shall document that all construction equipment (as described 
above) has been properly cleaned and dried prior to working within the Project 
work site. Any equipment/vehicles determined to not be free of mud snails shall 
immediately be sent back to the originating construction yard for washing and 
proper drying, or wash station where rinse water is collected and disposed of in 
either a sanitary sewer or other legal point of disposal. Equipment/vehicles moved 
from the site must be inspected, and re-washed and re-dried as necessary, prior to 
re-engaging in construction activities in the Project work area. A written daily log 
shall be kept for all vehicle/equipment washing that states the date, time, location, 
type of equipment washed, methods used, and location of work. 
 

16. Weed (including weed seed) Control.  To reduce the potential for the spread of 
weeds (including weed seeds) during Project clearing and construction, all heavy 
equipment proposed for use on the Project site shall be verified cleaned (including 
wheels, tracks, undercarriages, and bumpers, as applicable) before delivery to the 
Project site. Equipment must be documented as weed free upon delivery to the 
Project site initial staging area, including: (1) vegetation clearing equipment (skid 
steer loaders, loaders, dozers, backhoes, excavators, chippers, grinders, and any 
hauling equipment, such as off-road haul trucks, flat bed, or other vehicles); (2) 
earth-moving equipment (scrapers, dozers, excavators, loaders, motor-graders, 
compactors, backhoes, off-road water trucks, and off-road haul trucks); and (3) all 
Project-associated vehicles (including personal vehicles) that, upon inspection by 
the project biologist, are deemed to present a risk for spreading weeds. Equipment 
shall be cleaned at existing construction yards or at a wash station. The biological 
monitor shall document that all construction equipment (as described above) has 
been cleaned prior to working within the Project work site. Any equipment / 
vehicles determined to not be free of weeds shall immediately be sent back to the 
originating construction yard for washing, or wash station where rinse water is 
collected and disposed of in either a sanitary sewer or other legal point of 
disposal. Equipment/vehicles moved from the site must be inspected, and re-
washed as necessary, prior to re-engaging in construction activities in the Project 
work area. A written daily log shall be kept for all vehicle/equipment washing that 
states the date, time, location, type of equipment washed, methods used, and 
location of work. 

17. Invasive Plant Removal.  Revegetation and/or mitigation plans which include 
removal of non-native species such as giant reed (Arundo donax), salt cedar 
(Tamarix sp.), tree tobacco (Nicotiana glauca), castor bean (Ricinus communis), 
shall be subject to the following standards: (1) First priority shall be given to 
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those vegetation community patches that support or have a high potential for 
supporting special-status species, particularly endangered or threatened species.; 
(2) All non-native species removals shall be conducted according to CDFG-
approved exotics removal program; and (3) Removal of non-native species in 
patches of native vegetation communities shall be conducted in such a way as to 
minimize impacts to the existing native riparian plant species.  The exotics control 
program may utilize methods and procedures in accordance with the provisions in 
the Upper Santa Clara River Watershed Arundo/Tamarisk Removal Plan Final 
EIR, dated February 2006, or alternative methods and procedures approved by the 
agencies.   
 

18. Invasive Aquatic Species Control. Newhall Land shall retain a project biologist 
to develop an Exotic Wildlife Species Control Plan for the control of bullfrog, 
African clawed frog, and crayfish.  A copy of the Plan shall be provided to the 
Executive Officer.  The program will require the control of these species during 
construction within the River corridor and modified tributaries (bridges, 
diversions, bank stabilization, drop structures).  The Plan shall include a 
description of the species targeted for eradication, the methods of harvest that will 
be employed, the disposal methods, and the measures that would be employed to 
avoid impacts to sensitive wildlife (e.g., stickleback, arroyo toad, nesting birds) 
during removal activities (i.e., timing, avoidance of specific areas).  Annual 
monitoring shall occur for the first five years after construction of Project 
facilities. After five years, bi-annual monitoring shall occur in perpetuity to 
determine if additional control is necessary.  Newhall Land will fund an 
endowment, approved by CDFG, for monitoring in perpetuity.  Monitoring will 
be conducted within sentinel locations along the River Corridor SMA and where 
the Project provides potential habitat for these species (e.g., future ponds and 
water features).  Control shall be conducted within Project facilities where 
monitoring results indicate that exotic species have colonized an area.  Results of 
control efforts shall be submitted in accordance with the Annual Report described 
below. 
 

19. Pesticides.  Application of pesticides must be supervised by a certified applicator 
and must be in conformance with manufacturer‘s specifications for use. 
Compounds used must be appropriate to the target species and habitat.  Pesticide 
utilization shall be in accordance with State Water Resources Control Board 
Water Quality Order Nos. 2011-0004-DWQ and 2004-0009-DWQ (or subsequent 
Orders). Any pesticides proposed for use which are not approved under this Order 
will be subject to separate certification. 

20. Soil Reuse – Santa Clara River.  Newhall Land shall salvage and replace soils, 
when on-site soils are conducive to restoration of temporary impact areas and 
mitigation creation sites along the Santa Clara River.  Salvaging the topsoil from 
native habitats impacted by the project will help improve edaphic conditions for 
native seed germination, plant growth, and native vegetation establishment within 
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the mitigation areas, as well as to help preserve soil biota.  Newhall Land shall 
ensure that salvaged soils to be placed in bank protection excavation areas will 
have comparable grain size distribution and similar soil profiles to the existing 
River (e.g., having soil profile similar to the Santa Clara River). 

21. Soil Reuse – Tributary Drainages.  Newhall Land shall salvage soils to be used 
when on-site soils are conducive to the establishment of specific vegetation types 
or are critical to providing suitable channel substrate conditions.  In instances 
where soil characteristics may be critical to the resulting habitat supported by the 
reconstructed channel (e.g., Long Canyon), soil salvage from the impacted 
drainage, and replacement of those soils in the newly created channel, shall be 
implemented to the extent feasible.  Soil salvage shall be implemented in these 
instances to provide comparable grain size distribution within the constructed 
channel bottom, and to create a similar soil profile as found in the stream course 
prior to being impacted.  Recreating the physical soil profile in constructed 
channels shall be achieved through salvaging of soils or where onsite soils are not 
suitable for salvage, by preparation and amendment of soil materials for the 
creation of a soil profile with similar percolation and water retention 
characteristics as the impacted channel.  If soil is imported and/or amended for the 
purpose of reuse, the soils shall also have a similar visual appearance to the 
channel before impact.   

22. Wet Excavations.  Newhall Land shall obtain all legally required authorizations 
prior to any excavation below the seasonal high water table, including, if 
appropriate, coverage under the General Waste Discharge Requirements for 
Discharges of Groundwater from Construction Dewatering to Surface Waters. 
(R4-2008-0032 or subsequent authorizations) or General Waste Discharge 
Requirements for Discharges to Groundwater (93-010 or subsequent 
authorizations). 

23. Limitations during rainfall.  Newhall Land shall not conduct any construction 
activities within waters of the State during a rainfall event. Newhall Land shall 
maintain a five-day (5-day) clear weather forecast before conducting any 
operations within waters of the State. If any Project activities are to be held within 
five (5) days of a predicted rainfall event, Newhall Land shall stage materials 
necessary to prevent water degradation on site, and shall ensure that all 
stabilization procedures are completed prior to the rainfall event.  If rain is 
predicted after operations have begun, grading activities must cease immediately 
and the site must be stabilized to prevent impacts to water quality and minimize 
erosion and runoff from the site.  

24. Vegetation Clearing.  During construction, all protected areas shall be marked 
properly by a Project Biologist (see provision 3. 6) to ensure that no vegetation 
outside the specified areas is removed. The biologist shall have the authority to 
stop the work, as necessary. 
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25. Project Phasing.  Active construction sites shall comply with interim soil 
stabilization requirements of the Construction General Permit (Order No. 2009-
0009-DWQ; NPDES No. CAS000002 adopted September 2, 2009; effective July 
1, 2010), as amended or reissued, and applicable South Coast Air Quality 
Management District Rule 403 requirements. The following types of BMPs shall 
be implemented as needed during construction to provide erosion control: 
physical stabilization through application of hydraulic mulch, soil binders, straw 
mulch, bonded and stabilized fiber matrices, compost blankets, and erosion 
control blankets (i.e., rolled erosion control products); limiting the area and 
duration (<14 days) of exposure of disturbed soils; soil roughening of graded 
areas (through track walking, scarifying, sheepsfoot rolling, or imprinting) to slow 
runoff, enhance infiltration, and reduce erosion; vegetative stabilization through 
temporary seeding and mulching to establish interim vegetation; and wind erosion 
(dust) control through the application of water or other dust palliatives as 
necessary to prevent and alleviate dust nuisance. 

26. Geomorphology Monitoring and Management, Tributaries. Newhall Land 
shall prepare and implement a Geomorphology Monitoring and Management 
Plan (GMM Plan) to ensure that the modified/re-engineered drainages along the 
major tributaries (Long, Lion, Potrero, Chiquito, and San Martinez Grande 
Canyons) comply with the mitigation objectives and design goals outlined in the 
Newhall Ranch Tributary Channel Design Guidelines.   

a. A copy of the GMM Plan prepared for each major tributary drainage shall 
be provided to the Executive Officer.  

b. The GMM Plan shall include the measures to be implemented to ensure 
the integrity of the structural elements and a state of "constrained 
dynamic equilibrium", and shall specify the following: (1) a framework to 
collect baseline data to characterize conditions immediately after 
construction; (2) a post-development monitoring program; (3) a 
framework to develop  erosion  and  sedimentation  threshold  parameters  
and performance standards that activate adaptive management measures 
across a series of potential future scenarios; and, (4) contingency plans 
and appropriate remedial measures in the event that management efforts 
are not successful.   

c. GMM Plan elements shall include: as-built survey for the completed 
channels to include a full longitudinal profile, cross-sections, and all in-
channel structures; map of the channel floodplain and valley toe and 
identify channel migration zones; additional survey, visual inspection and 
channel migration assessment in years 1, 3, 5, 10, and 20 following 
construction and after a flow event exceeding the 10-year recurrence 
interval including a determination of whether remedial actions or more 
detailed studies are required; and after all flood events exceeding the 5-
year recurrence interval flow, then a qualified geomorphologist or civil 
engineer shall conduct an inspection of the channel to evaluate for signs 
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of erosion, "knickpoints" or ―head cuts‖, flanking of structures, and  
piping or erosion around the project structures.      

d. In addition to the measures identified above, the GMM Plan shall 
describe the potential remedial techniques to prevent, mitigate, abate, or 
control undesirable geomorphic response. These measures will include 
(but will not be limited to) the following: 1) Repair, maintenance or 
replacement of creek structures and development improvements; 2) 
Stabilization (either partial or total) of eroded areas or failures of the 
creek slopes by removal and replacement with appropriate materials; 3) 
Construction of erosion control measures that, where feasible, will consist 
of bio- engineering techniques; 4) Placement of subsurface drainage 
devices; 5) Slope correction; and 6) Construction of additional surface 
ditches and/or ponds, sediment traps, or backfill of eroded channels. 

e. Notification of proposed remedial techniques to the Regional Board prior 
to site activity must be made and applicable approvals and additional 
permits or certifications from the Regional Board must be obtained prior 
to implementing remedial actions. 

 
27. Geomorphology Monitoring and Management, Santa Clara River, 

Downstream Effects. Newhall Land shall prepare a Geomorphological 
Monitoring and Management Program (Downstream Effects Monitoring 
Program) to specifically analyze downstream effects within the Santa Clara River 
(downstream of project tributaries and in reaches between project tributaries).  
Newhall Land shall utilize the services of an experienced geomorphologist with 
expertise in flashy and sandy rivers like the Santa Clara River to prepare the 
Geomorphological Monitoring and Management Program plan within six (6) 
months of the effective date of this Order for Executive Officer approval.  The 
monitoring program shall at a minimum, perform annual monitoring to analyze 
river contours, elevations, aggradation and erosion, and any downstream 
impairments or changes to the Santa Clara River flow regimes as a result of the 
RDMP. The plan shall also identify triggers or geomorphological change action 
levels and identify the additional actions and schedule which Newhall Land will 
take if action levels are exceeded.   
 

28. Soil Analysis. Within six months of the adoption of this Order, Newhall Land or 
its designee shall submit a workplan for Executive Officer approval that sets forth 
soil analysis/sampling criteria to be used in development areas within the RMDP 
that either presently or historically have been used for agricultural activities. 
Sampling shall be in accordance with DTSC protocol for residential and school 
sites and shall use the California Human Health Screening Levels (CHHSLs). 
Newhall Land or its designee shall implement the approved workplan. If sample 
results exceeds the CHHSL for the applicable land use, then the RMDP Final 
EIS/EIR Mitigation Measure PH-12 shall be implemented to remediate the area 
prior to development. 
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29. Dust control.  Dust control activities shall be conducted in such a manner that 
will not produce impacts to downstream runoff.   

30. Construction Plans. Construction plans shall include necessary design features 
and construction notes to ensure protection of vegetation communities and 
special-status plant and aquatic wildlife species adjacent to construction. In 
addition to applicable erosion control plans and performance under South Coast 
Air Quality Management District Rule 403d dust control, the Project stormwater 
pollution prevention plan (SWPPP) shall include BMPs as described in Provision 
Nos. 8 and No. 29 above. Construction plans shall provide location and details for 
any dust control fencing along Project boundaries. Together, the implementation 
of these requirements shall ensure protection of adjacent habitats and wildlife 
species during construction. At a minimum, the following measures/restrictions 
shall be incorporated into the SWPPP, and noted on construction plans where 
appropriate, to avoid impacting special status species during construction.  In 
addition, invasive or exotic plants shall not be planted in development areas 
within 200 feet of native vegetation communities, natural areas and natural or 
constructed drainages. 

Conditions associated with Ongoing Operations and Maintenance: The following 
terms shall be applicable to all activities conducted within the boundaries of the RMDP, 
including but not limited to, ongoing operations and maintenance activities. 
 
31. Protection of Water Quality.  Newhall Land shall implement all appropriate 

Stormwater Best Management Practices (BMPs) to avoid adverse impacts to 
water quality.  Newhall Land shall demonstrate to the Executive Officer that an 
Operation and Maintenance Plan for ongoing maintenance provisions for all 
structural BMPs for each development area within the RMDP site has been 
prepared.  The RMDP shall not result in indirect impacts to beneficial uses of 
downstream water bodies or cause or contribute to violation of applicable water 
quality objectives or water quality criteria in downstream water bodies, either 
during construction or during operation subsequent to the construction activities 
(post-development operation and maintenance).   

32. Post-Construction Measures.  In order to protect water quality following the 
completion of construction, Newhall Land shall implement all water quality 
measures described in the NRSP Sub-Regional SWMP, as amended, to protect 
water quality and comply with the Los Angeles County MS4 Permit.  Newhall 
Land shall prepare and submit to the Executive Officer, for review a Water 
Quality Technical Report and Drainage Concept Report for each subsequent 
development area within the RMDP site, which shall provide detailed, site-
specific information about the water quality measures to be implemented in that 
development area, including site design, source control, low impact development 
(LID), treatment control, and hydromodification control BMPs to effectively 
manage wet-weather and dry-weather water quality and quantity by limiting or 
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managing pollutant sources and changes in flow rates, velocities, and shear 
stresses consistent with Finding 17.  Newhall land shall implement the water 
quality measures for each project within the RMDP site. 

33. Maintenance.  Newhall Landor any other entity authorized by Newhall Land to 
perform maintenance of RMDP water quality, flood control, road crossings, 
bridges, storm drain outlets, WRP outlet, utility crossings, and recreational trail 
facilities, shall comply with all specifications and requirements of the 
Maintenance Plan of the RMDP and the Maintenance Plan for Structures or any 
subsequently approved Plan, including those pertaining to notification, biological 
surveys/species protection, biological impacts, re-vegetation of temporarily 
impacted areas, and reporting.  Any agreement between Newhall Land and any 
other entity authorizing the performance of maintenance, or any agreement 
transferring ownership or operation of any of the facilities encompassed in the 
RMDP, shall include a provision requiring compliance with all specifications and 
requirements of the Maintenance Plan of the RMDP and the Maintenance Plan for 
Structures, or any subsequently approved Plan. 

34. Maintenance Plan for Structures.  In addition to the Newhall Ranch RMDP 
Maintenance Manual, Newhall Land shall develop a Maintenance Plan for 
Structures, for any structures within waters of the United States and of the state 
such as culverts, buried bank stabilization, grade control structures, etc.  The 
Maintenance Plan for Structures shall include a plan for restoration of bank 
stabilization or grade control structures as needed, including restoration of 
scoured areas to ensure the integrity of these structures in perpetuity and avoid 
any lengths of drainage or river areas with lengthy sections of scoured out areas 
that expose the buried bank stabilization. 

35. Biological Surveys for Maintenance.  Prior to start of any maintenance clearing, 
project biologists shall perform pre-clearing biological resource surveys and 
photo documentation including sensitive/endangered species focused surveys on 
specific reaches.  No work shall commence without confirmation of findings or 
no findings of sensitive/endangered species from the project biologists.  These 
surveys are also meant to minimize impact on any resources that may potentially 
use or benefit from the channel.  During construction, project biologists shall be 
available for consultation for any issues that may arise. 

36. Storm Drain and Receiving Water Quality Monitoring. Representative and 
rotating outfall-based water quality monitoring shall be conducted to determine 
impacts of the NRSP over time.  Water samples will be taken at least four (4) 
times a year to include at least twice in wet weather and once in dry weather.  
Parameters to be considered will include at a minimum: 

 pH 
 temperature 
 dissolved oxygen 
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 turbidity 
 total suspended solids (TSS) 
 E. coli 

 Chloride 
 Ammonia as nitrogen (NH3-N) 
 Nitrate as nitrogen (NO3-N) 
 Nitrite as nitrogen (NO2-N) 
 Total phosphorus 
 Metals 
 Organochhlorine pesticides 
 Organophosphorus pesticides 
 Pyrethroid pesticides 
 PAHs 
 Volatile organics 

 

Newhall Land will develop a Storm Drain monitoring plan and submit the plan to 
the Executive Officer for approval within 6 months of the effective date of this 
Order.  The Storm Drain Monitoring  plan will include sampling the first storm of 
the wet season that produces at least 0.25" of rain for the seasonal first flush. 
 
Benthic macroinvertebrates will be assessed in the receiving waters. Newhall 
Land will develop a plan for the assessment of benthic macroinvertebrates and 
submit the plan to the Executive Officer for approval within 6 months of the 
effective date of this Order. 

 
Analyses must be performed using approved USEPA methods, where applicable, 
or a method approved by the Executive Officer.  Newhall Land shall submit 
results of the analyses to the Regional Board with annual reporting including 
comparisons to applicable water quality standards and to the estimated annual 
pollutant concentrations for stormwater discharges presented in the RMDP final 
EIR.  A map or drawing indicating the locations of sampling points shall be 
included with each submittal.   
 
If data demonstrate exceedances of water quality standards or significant pollutant 
contributions contributing to exceedances of water quality standards in the 
receiving waters, increased monitoring may be required and the WDR may be 
revised to require additional or modified BMPs or effluent benchmarks or limits. 

 

3.1 Mitigation for Impacts to Waters of the United States  

1. Newhall Land shall enhance, restore and create 132.2 acres of waters of the 
United States, including 35.2 acres of wetlands and 97 acres of non-wetland 
waters in the Santa Clara River and its tributaries, to mitigate for authorized 
permanent and temporary impacts to waters of the United States, as described in 
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the Corps‘ Clean Water Act Section 404 Permit Mitigation Plan (404 Permit 
Mitigation Plan) (Attachment 3).  Permanent impacts shall be mitigated at a 
minimum of 2.4:1 mitigation ratio, including mitigation in advance of impacts as 
described below, and temporary impacts shall be actively restored in accordance 
with the 404 Permit Mitigation Plan and MSAA Mitigation Measure BIO-2. 
(Attachments 3 and 4).   

2. In addition to, and in conjunction with, the requirements of the Corps Permit and 
MSAA Mitigation Measure BIO-2. Newhall Land shall conduct CRAM 
assessments of waters to be impacted and of restored, created or enhanced waters. 

3. At least 54.9 acres of compensatory mitigation shall be implemented prior to any 
development impacts to waters of the United States, including 19.3 acres of 
wetlands creation in Lower Potrero Canyon, 15.9 acres of wetland creation in the 
Santa Clara River at Mayo Crossing, and 19.7 acres of habitat enhancement in 
portions of the upper Salt Creek watershed. 

4. Newhall Land shall preserve and protect in perpetuity approximately 612.2 acres 
of waters of the United States that are not permanently impacted, including 271.8 
acres of wetlands and approximately 271,861 linear feet of existing waters of the 
United States in Castaic Creek, the Santa Clara River and tributary drainages 
within the RMDP area, as required by the CDFG MSAA.  The preservation areas 
will be preserved in perpetuity through deed restrictions, conservation easements 
or restrictive covenants that will run with the land and bind subsequent land 
owners and that are recorded in the appropriate County Recorder‘s office. 
Newhall Land must provide  endowment funding for perpetual management of 
the preservation area.  Newhall Land shall record the required deed restrictions, 
conservation easements, or restrictive covenants according to the schedule set 
forth in the CDFG MSAA and provide notice to the Executive Officer within 30 
days of recording. 

 
5. Newhall Land shall place restrictive covenants for flood protection on an 

additional approximately 119 acres of Ventura County floodplain downstream of 
the RMDP, consisting of approximately 89 acres of waters of the United States 
and 30 acres of adjacent upland floodplain area in the Santa Clara River.  Newhall 
Land shall record the restrictive covenants, subject to concurrence by the 
Regional Board, in the Ventura County Recorder‘s office. The restrictive 
covenants shall run with the land and bind subsequent land owners.  The 
Discharger shall provide notice to the Executive Officer within 30 days of 
recording the restrictive covenants. 
 

6. For mitigation of floodplain loss and to provide further downstream floodplain 
protection, Newhall Land shall record conservation easements , restrictive 
covenants, or deed restrictions for floodplain protection for the 80 acres of upland 
floodplain area adjacent to the Santa Clara River, downstream of the project area.  
The 80 acres of upland floodplain area covered by the conservation easements, 
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restrictive covenants, or deed restrictions shall be in addition to the 30 acres of 
upland floodplain area required to be placed under conservation easements, 
restrictive covenants, or deed restrictions by Condition 5 for a total of 110 acres 
of upland floodplain area plus 89 acres of waters of the United States.  Farm areas 
covered by the 80 acres of upland floodplain under conservation easement, 
restrictive covenant, or deed restriction, that are scoured by flooding will not be 
reclaimed for farm purposes except as needed for water wells, pipelines, utility 
lines, outfall structures, roads and other infrastructure.  Newhall Land shall record 
conservation easements, restrictive covenants, or deed restrictions, subject to 
concurrence by the Regional Board, in the appropriate County Recorder‗s office 
that will run with the land and bind subsequent land owners.  Prior to any 
disturbance to waters of the United States, the Discharger shall record the 
conservation easements, restrictive covenants, or deed restrictions and provide 
notice to the Executive Officer within 30 days of recording. 
 

7. The conservation easements, restrictive covenants, or deed restrictions required 
by this Condition shall prohibit any development within the restricted area with 
the exception of structures for agricultural activities including farming, ranching, 
orchards and vineyards; installation of agricultural water wells; structures related 
to the Santa Clara River Corridor River Parkway Project; installation of pipelines 
or utility lines of any kind; legal water diversions; outfall structures; other 
infrastructures; or activities associated with habitat restoration and enhancement.  
These exceptions must not increase the base flood elevation (as defined by the 
Federal Emergency Management Agency) above that existing at the time of 
recordation, whether within the restricted area or upstream or downstream of the 
restricted area or contribute to increased risk of downstream flooding, whether or 
not resulting from increased base flood elevation. For purposes of the 
conservation easements, restrictive covenants, or deed restrictions, the term 
"development" shall be defined to mean any man-made change to improved or 
unimproved real estate, including but not limited to buildings, other structures, 
mining, dredging, filling, grading, paving, excavation or drilling operations, and 
storage of equipment or materials.  

 
8. Newhall Land shall restore all temporarily impacted waters of the United States 

with appropriate native vegetation after construction is complete in those areas, as 
required by the 404 Permit Mitigation Plan (Attachment 3). 

 
9. All mitigation areas shall be preserved and maintained as habitat in perpetuity in 

accordance with the Corps Permit and the CDFG MSAA, including provisions for 
endowment funding and transfer of property ownership to a Natural Lands 
Management Organization (NLMO). Newhall Land shall record conservation 
easements, restrictive covenants, or deed restrictions in the County Recorder‘s 
office that will run with the land and bind subsequent land owners. 

 
3.2 Reporting 
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1. Subnotification. Subnotification of permitted activities as required by the CDFG 

MSAA and the Corps Permit shall also be submitted to the Regional Board. 
 

2. Annual Mitigation Monitoring and Reporting.  Pursuant to California Water 
Code section 13267, Newhall Land shall submit to the Regional Board Executive 
Officer an Annual Project and Mitigation Monitoring Report (Annual 
Report) by April 1 of each year for each year the Order is in effect.  The Annual 
Reporting outline shall be submitted to the Regional Board within 60 days of the 
issuance of this Order. The outline should include all relevant information to meet 
reporting requirements and also include any technical or field checklists which 
will be utilized. Upon receipt, the Executive Officer will have 30 days to 
comment or approve of the Annual Report outline. 
 

3. The Annual Report shall primarily consist of a summary status report on all 
RMDP construction, maintenance, and waters of the United States and waters of 
the State compensatory mitigation projects initiated in the prior year and shall 
provide copies of annual monitoring reports for any active restoration and 
compensatory mitigation projects associated with authorized activities under the 
RMDP.  The Annual Report shall describe in detail all of the permitted activities 
(construction and maintenance) performed during the previous year and all 
restoration and compensatory mitigation efforts implemented to date. The Annual 
Reports shall describe the status of other agreements (e.g., mitigation banking); 
any delays in the mitigation process; and summary of upcoming mitigation 
implementation. At a minimum the Annual Reports shall include the following 
documentation: 
a) Overall status of active projects, including a detailed schedules to 

complete authorized work; 
b) Dates of activities completed during the prior year period, through 

February of the reporting year, including construction, maintenance, and 
mitigation; 

c) Acreage of areas impacted in the prior year period; 
d) Schedule of proposed activities for the subsequent 18 months, beginning 

in February of the reporting year, including construction, maintenance, 
and mitigation; 

e) Acres of areas to be impacted during the subsequent 18 months;  
f) Description of activities in or adjacent to flowing waters, including results 

of required water quality monitoring; 
g) Results of storm drain and receiving water monitoring; 
h) Results of Geomorpholgy monitoring in tributaries and the Santa Clara 

River; 
i) Narrative and photo documentation of any BMP installations during 

project activities and immediately after activities as well as periodically 
during the activities, including storm events.  In addition, an evaluation of 
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the effectiveness of BMPs utilized shall be provided based on field 
observations; 

j) Documentation of estimates of volumes of vegetation removed from the 
project areas, including representative photos; 

k) Description of any stream diversions performed in the prior year period, 
including results of required water quality monitoring and representative 
photos;  

l) Description of any dewatering discharge conducted in the prior year 
period and summary of discharge water quality monitoring, including 
maps of discharge locations, dates of discharge, and discharge volumes.; 

m) Overview of any revegetation effort and its success in meeting 
performance criteria, including percent survival by plant species and 
percent cover; the method used to assess these parameters; CRAM and 
HARC evaluations, when appropriate; and all information stipulated in the 
Mitigation Plan as well as any site specific mitigation plan pursuant to the 
Corps 404 Permit or CDFG MSAA. 

n) Color photo documentation of the immediately pre- and post-project and 
mitigation site conditions as well as periodic photo documentation of post-
project and mitigation site conditions between project activities;  

o) Discussion of any monitoring activities and exotic plant control efforts; 
p) Geographical Positioning System (GPS) coordinates in decimal-degrees 

format outlining the boundary of actual project and new mitigation areas; 
q) Biological information including: baseline biological surveys and exotic / 

invasive wildlife species control efforts; 
r) Documentation of estimates of volumes of trash removed from 

maintenance areas; 
s) Documentation of estimates of volumes of sediment removed from 

maintenance areas; 
t) Copies of all revised permits related to this project; 
u) Results of exotic invasive animal species control efforts, both summarized 

in tabular form and with location maps; 
v) Description of all outreach activities in the previous year;  
w) Reuse of treated effluent from the Newhall Ranch WRP during the 

previous year; 
x) A certified statement of the compliance status with the California 

Wetlands Conservation Policy (Executive Order W-59-93, signed August 
23, 1993) ensuring ―no overall loss‖; and 

y) A certified statement from Newhall Land that all information reported in 
the Annual Report is complete and accurate. This Report will include a 
summary of compliance with all requirements of this Order. 

The Annual Reports shall describe the status of other agreements (e.g., mitigation 
banking) or any delays in the mitigation process.  The CDFG MSAA ‖Mitigation 
Accounting Report‖ form may be used to provide the summary of mitigation 
activities.   
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1. Compensatory Mitigation Implementation Reporting.  Within 45 calendar 
days of complete implementation for each mitigation site, Newhall Land shall 
submit to the Executive Officer a memo indicating the following: 

a. Date(s) all mitigation (grading, planting and irrigation infrastructure) was 
installed and monitoring was initiated; 

b. Schedule for future mitigation monitoring, implementation and reporting 
pursuant to the 404 Permit Mitigation Plan and site-specific mitigation; 

c. Color photographs taken at the mitigation site before and after grading, 
planting and placement of irrigation infrastructure; and 

d. One copy of "as built" drawings for the mitigation site (all sheets must be 
signed, dated, to-scale, and no larger than 11 x 17 inches). 

e. As-built construction  drawings with an overlay of waters of the United 
States that were impacted;  

f. Dated and labeled color photographs of waters of the United States that 
were permanently and temporarily impacted (including latitude and 
longitude coordinates); 

g. A summary of all project activities which documents that authorized 
impacts to waters of the United States and waters of the State were not 
exceeded. 

h. For active exotic invasive plant species control sites, the Annual Report 
Outline shall include an assessment of exotic invasive plant removal; a 
description of the relative cover of native vegetation, bare areas, and 
exotic invasive species vegetation; colonization by native plants; and 
photographs. 

i. Conclusions and recommendations from the project and/or restoration 
biologist, either affirming plan interim or final goals are met, or 
suggesting remedial actions or adaptive management efforts where goals 
are not met. 

2. Five-Year Review Report.  Newhall Land shall provide a status report to the 
Executive Officer on April 1 (5-Year Report) of the fourth year of each five year 
period that this Order is in effect, with the first 5- Year Report due April 1 in the 
fourth year after the effective date of this Order.  In this manner, the initial 5-Year 
Report will contain summary data for the year this Order goes into effect and the 
three subsequent years of activity, for a total of four years.  Subsequent 5-Year 
Reports will contain five years of summary data, as the information for the 
reporting year of the prior 5-Year Report will also be included. Newhall Land 
may meet this requirement by submitting the Annual Mitigation Monitoring 
and Reporting described above on or before April 1 together with each annual 
report it submitted in the prior years for that five year review report period, 
however all summary tables, descriptions, and figures shall be comprehensive of 
the entire five year report review period.   
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3. All applications, reports, or information submitted to the Regional Board shall be 

signed:  

(a) For corporations, by a principal executive officer at least of the level of 
vice president or his duly authorized representative, if such representative 
is responsible for the overall operation of the facility from which 
discharge originates. 

(b) For a partnership, by a general partner. 

(c) For a sole proprietorship, by the proprietor. 

(d) For a municipal, State, or other public facility, by either a principal 
executive officer, ranking elected official, or other duly authorized 
employee. 

4. Each and any report submitted in accordance with this Order shall contain the 
following completed declaration;   

 ―I declare under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system designed 
to assure that qualified personnel properly gather and evaluate the information 
submitted.  Based on my inquiry of the person or persons who managed the 
system or those directly responsible for gathering the information, the information 
submitted is, to the best of my knowledge and belief, true, accurate and complete.  
I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations. 
 
Executed on the ________ day of _____________ at 
__________________________. 
 
      _________________________ (Signature) 
       _________________________ (Title)‖ 

 
3.3 Administrative 
 
1. Other permits.  Newhall Land shall submit to this Regional Board 401 

Certification Unit staff copies of any other final regulatory agency permits and 
agreements required for this project.  These documents shall be submitted prior to 
any discharge to waters of the State.  All activities not included in this Order, and 
which may require a permit, must be reported to the Regional Board for 
appropriate permitting, including individual water quality 401 Certifications for 
projects within the RMDP Project site that are not covered by this Certification.  
Newhall Land shall adhere to the most stringent conditions indicated with either 
this Certification, the CDFG‘s MSAA, or the Corps Section 404 Permit. 
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2. On Site Documents.  Newhall Land and all contractors employed by Newhall 
Land shall have copies of this Order, including attachments, and all other 
regulatory approvals for this project on site at all times and shall be familiar with 
all conditions set forth therein. 

3. Access.  Newhall Land shall allow the Regional Board and its authorized 
representative reasonable entry to the premises under its control, including all 
mitigation sites, to inspect and undertake any activity to determine compliance 
with this Order, or as otherwise authorized by the California Water Code. 

4. Communications.  All communications regarding this project and submitted to 
this Regional Board shall identify the Project File Number 11-168 WDR.  
Submittals shall be sent to the Executive Officer where identified and to the 401 
Certification Unit. 

 
5. Transfer permitted.  Coverage under this Order may be transferred to the extent 

the underlying federal permit may legally be transferred.  Newhall Land or any 
subsequent transferor must notify the Executive Officer at least 30 days before the 
date of the proposed transfer date, and the notice must include a written 
agreement between the existing and new party containing a specific date of 
coverage, responsibility for compliance with this Order, and liability between the 
parties.  The transferee may be required to file an ROWD or application for CWA 
Section 401 Water Quality Certification for any new impact associated with the 
transfer of this Order.  Upon transfer, the term ―Newhall Land‖ and ―Discharger‖ 
as used in this Order shall apply to the transferee. 
 

6. Long-Term Financial Assurance and/or Responsibility.  Newhall Land shall 
ensure that any maintenance, restoration, mitigation, monitoring and reporting, 
and other obligations related to mitigation and stormwater controls that require 
long term implementation or maintenance imposed by this Order, shall be 
supported by a demonstration of financial assurance or transfer and assumption of 
responsibility to an appropriate entity, subject to approval by the Executive 
Officer.  An appropriate entity may include, without limitation, a special district 
or an agency of the County of Los Angeles. Where financial assurance is used, the 
financial assurance may be in the form of a performance bond, escrow account, 
letter of credit or other appropriate instruments, subject to the approval of the 
Executive Officer.  Newhall Land must notify the Executive Officer at least 30 
days before the date of a transfer of obligations imposed by this Order, and the 
notice must include a written agreement between the existing and new party 
containing a specific date of transfer of obligations. 
 

7. Additional Project Information Review.  Newhall Land must provide additional 
information as required by the Regional Board to determine compliance of 
activities with this Order.  Activities may require additional review if the work 
exceeds certain thresholds of impact. For projects that exceed the following 
thresholds, Newhall Land shall provide information similar to a pre-construction 
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notification for a 401 Water Quality Certification for 60-day review.  Any change 
to the project that would have a significant or material effect on the findings, 
conclusions or conditions of this certification must be submitted to the Executive 
Officer for prior review and written approval.  
 
Project Exceeds Authorized Boundary of Impacts (Original Footprint) 

For any work resulting in temporary or permanent impacts within the ordinary 
high water mark outside the authorized impact boundaries, Newhall Land shall 
submit a new proposed scope of work to the Executive Officer for confirmation 
that the project areas is within the scope of this Order and may be required by the 
Executive Officer to reapply for supplemental WDRs with all pertinent 
information for consideration.  The authorized impact boundaries are shown on 
the figures attached to this Order, and for drainages converted to storm drain, the 
defined project impacts include the entire width of the stream channel, with an 
upper and lower boundary defined for each jurisdictional area.  For impacts along 
the margin of a stream channel, such as the river and larger tributaries, the 
authorized impact area is a defined lateral limit as shown on the figures attached 
to this Order. 
 

Maintenance Exceeds Authorized Boundary of Impacts (per Maintenance 

Manual) or Project Design Feature Is Modified Due to a Failure 

For any work resulting in temporary or permanent impacts within the ordinary 
high water mark outside the authorized impact boundaries, as further defined in 
the RMDP Maintenance Manual, Attachment 2, or in the event that a project 
feature fails to meet the design objectives and a significantly altered or new 
design is necessary, Newhall Land shall submit a new proposed scope of work to 
the Executive Officer for confirmation that the project areas is within the scope of 
this Order and may be required by the Executive Officer to reapply for 
supplemental WDRs with all pertinent information for consideration. 
 

Project Deviates from the Pre-Approved Surface Water Diversion Plan 

If water diversion is planned to occur in a manner which deviates from a Pre-
Approved Water Diversion Plan, Newhall Land shall submit the new plan to the 
Executive Officer for review and approval. The Executive Officer is authorized to 
approve changes to a Surface Water Diversion Plan provided that  the changes are 
consistent with this Order. 
 
Emergency Activities 

In addition, for emergency maintenance in any reach covered by this Order as 
discussed above, Newhall Land shall request an emergency certification under 
Regional General Permit 63 (RGP 63).  Emergency is defined as, "a sudden, 
unexpected, occurrence, involving a clear and imminent danger, demanding 
immediate action to prevent or mitigate loss of, or damage to, life, health, 
property, or essential public services. Emergency includes such occurrences as 
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fire, flood, earthquake, or other soil or geologic movement, as well as such 
occurrences as riot, accident, or sabotage." 
 

8. Project Modification.  Any modifications of the project as proposed and 
described in this Order, shall require submittal of a new Report of Waste 
Discharge (ROWD) and appropriate filing fee, at least 120 days prior to 
commencing the discharge.  In addition, Newhall Land shall file a ROWD for the 
proposed project, should any person discharge waste, or propose to discharge 
waste, other than into a community sewer system, which could affect the quality 
of the waters of State as required by section 13260(a) of the California Water 
Code.  
 

9. Project Abandonment.  The terms of this Order continue to apply upon 
abandonment of all or any portion of the NRSP or RMDP by Newhall Land.  
Newhall Land may be required to restore those areas affected by its activities. 

 
  

4.0 Enforcement  
 
1. Newhall Land or its agents shall report any noncompliance with this Order.  Any 

such information shall be provided electronically to the Executive Officer or 
delegatee within 24 hours from the time Newhall Land becomes aware of the 
circumstances.  A written submission shall also be provided within five days of 
the time Newhall Land becomes aware of the circumstances.  The written 
submission shall contain a description of the noncompliance and its cause; the 
period of noncompliance, including exact dates and times, and if the 
noncompliance has not been corrected; the anticipated time it is expected to 
continue and steps taken or planned to reduce, eliminate and prevent recurrence of 
the noncompliance.  The Executive Officer, or an authorized representative, may 
waive the written report on a case-by-case basis if the oral report has been 
received within 24 hours. 

a) In the event of any violation or threatened violation of the conditions of this 
Order, the violation or threatened violation shall be subject to any 
remedies, penalties, process or sanctions as provided for under State law.  

b) In response to a suspected violation of any condition of this Order, the 
State Water Board or Regional Board may require the holder of any permit 
or license subject to this Order to furnish, under penalty of perjury, any 
technical or monitoring reports the State Water Board or Regional Board 
deems appropriate, provided that the burden, including costs, of the reports 
shall be a reasonable relationship to the need for the reports and the 
benefits to be obtained from the reports. 

c) In response to any violation of the conditions of this Order, the State Water 
Board or Regional Board may add to or modify the conditions of this Order 
as appropriate to ensure compliance. 
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2. After notice and opportunity for a hearing, this Order may be terminated or 

modified for cause, including, but not limited to: 

a) Violation of any term or condition contained in this Order; 

b) Obtaining this Order by misrepresentation, or failure to disclose fully all 
relevant facts; 

c) Endangerment to public health or environment that can only be regulated 
to acceptable levels by Order modification or termination. 

 
3. Additional Reports. The Dischargers shall furnish, within a reasonable period 

of time, any information the Regional Board may request to determine whether 
or not cause exists for modifying, revoking and reissuing, or terminating this 
Order.  The Dischargers shall also furnish to the Regional Board, upon request, 
copies of records required to be kept by this Order. 

 
4. Discharge a Privilege. All discharges of waste into the waters of the State are 

privileges, not rights. In accordance with California Water Code section 
13263(g), these requirements shall not create a vested right to continue to 
discharge and are subject to rescission or modification. 

 
5.0 Term 

 
1. This Order shall take effect upon Regional Board adoption. 

 
2. Except as provided for in Findings G. 4, and H. 15, and Provisions 3. 35, 3.3 5, 

3.3 7, and 4. 2 this Order (or as revised) shall remain in effect for the duration of 
the Section 404 Permit issued for the RMDP (Permit No. 2003-01264-AOA), 
but not longer than 20 years. 
 

3. The Regional Board may revise the requirements of this Order at any time as 
necessary to protect water quality, pursuant to California Water Code section 
13263(e).   

 
The Regional Board may add to or modify the conditions of this Order due to  

a. Acquisition of newly-obtained information that demonstrate the 
need for new requirements in order to ensure protection of water 
quality standards or would have justified the application of 
different conditions if known at the time of Order adoption; 

b. To address changed conditions of the project identified in required 
reports or by the project proponent; 

c.  to incorporate revised conditions as a result of new regulation or 
revised water quality standards and implementation plans 
adopted or approved pursuant to the Porter-Cologne Water 
Quality Control Act or Section 303 of the Clean Water Act.  
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I, Samuel Unger, Executive Officer, do hereby certify the foregoing is a full, true and 
correct copy of an Order adopted by the California Regional Water Quality Control 
Board, Los Angeles Region, on September 14, 2012. 

 
 Ordered by:        
      
     Samuel Unger 
        Executive Officer 
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TABLES 
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Table 1a: Basin Plan Beneficial Uses 
Surface Waters 

* The potential municipal and domestic supply (p* MUN) beneficial use for the waterbody is consistent 
with the State Water Resources Control Board Order No. 88-63 and Regional Water Board Resolution 
No. 89-003; however, the Regional Water Board has only conditionally designated the MUN beneficial 
use of the surface water and at this time cannot establish effluent limitations designed to protect the 
conditional designation. 

1 Waterbodies designated as WET may have wetlands habitat associated with only a portion of the 
waterbody. Any regulatory action would require a detailed analysis of the area. 

  

Receiving Water Name Beneficial Use(s) 
Santa Clara River 
Reach 5 
(WBD No. 180701020403) 
 
Project Discharge Point 

Existing: industrial service supply (IND), industrial process supply 
(PROC), and agricultural supply (AGR); groundwater recharge (GWR); 
freshwater replenishment (FRSH); water contact (REC-1) and non-contact 
water recreation (REC-2); rare, threatened, or endangered species (RARE); 
warm freshwater habitat (WARM), wildlife habitat (WILD), and wetland1 
habitat (WET). 
Potential: Municipal and domestic water supply (MUN).* 

Santa Clara River 
Reach 4a and 4b 
(WBD No. 180701020802 
and 180701020403) 
 

Existing: IND, PROC, AGR, GWR, FRSH, REC-1, REC-2, RARE; 
migration of aquatic organisms (MIGR); WARM, WILD, WET. 
Potential: MUN. 

Santa Clara River 
Reach 3 
(WBD No. 180701020903, 
180701020902 and 
180701020803) 
 

Existing: IND, PROC, AGR, GWR, FRSH, REC-1, REC-2, RARE, MIGR, 
WARM, WILD, and WET. 
Potential: MUN. 

Santa Clara River 
Reach 2 
(WBD No. 180701020903 
and 180701020904) 
 

Existing: IND, PROC, AGR, GWR, FRSH, REC-1, REC-2, RARE, MIGR, 
WARM, WILD, and WET 
Potential: MUN. 

Santa Clara River 
Reach 1 
(WBD No. 180701020904) 
 

Existing: IND, PROC, AGR, GWR, FRSH, REC-1, REC-2, RARE, MIGR, 
WARM, COLD, WILD, and WET. 
Potential: MUN. 

Santa Clara River Estuary 
(WBD No. 180701020904) 
 

Existing: navigation (NAV), REC-1, REC-2, commercial and sport fishing 
(COMM), estuarine habitat (EST), marine habitat (MAR), WILD, WET, 
RARE, MIGR, spawning, reproduction, and/or early development (SPWN). 
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Table 1b: Basin Plan Beneficial Uses 
Groundwaters 

 
Receiving Water Name Beneficial Use(s) 
Santa Clara River Valley 
East 
(DWR Basin No. 4-4.07) 
 
Project Discharge Point 

South Fork – 
 Existing: Municipal and domestic water supply (MUN), 

industrial service supply (IND), industrial process supply 
(PROC), and agricultural supply (AGR); 

Placerita Canyon – 
 Existing: MUN, IND, PROC, AGR 
Santa Clara/Bouquet & San Francisquito Canyons - 

Existing: MUN, IND, PROC, AGR 
Castaic Valley – 

Existing: MUN, IND, PROC, AGR 
Saugus Aquifer – 

Existing: MUN 
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Table 2 
Newhall Ranch 

Project Development Phasing 
Phase Village Anticipated Time Frame (1)(2) 

1 Landmark Village 3-5 years 

2 Mission Village 3-5 years 

3 WRP / Utility Corridor 3-5 years 

4 Homestead Village South 3-5 years 

5 Homestead Village North 5-10 years 

6 Potrero Village 10-15 years 
(1) Phasing time frames would begin with the approval of the Project 401 

Certification/ WDR. 

(2) Time Frames indicate the approximate time frame for development to 

commence.  Any given area could take from 3 to 5 years to complete. 
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Table 3 
Santa Clara River 

Proposed RMDP Features and Impacts 

Feature Description Quantity or 
Linear Feet 

Fill of Waters of the United States 
(including wetlands) Fill of Wetlands (1) 

Temp Impact 
(ac.) 

Perm Impact 
(ac.) 

Temp Impact 
(ac.) 

Perm Impact 
(ac.) 

Landmark Village 
River Bank Stabilization / Flood 
Protection 11,232 0.42 0.06 0 0 

Storm Drain Outlets 12 0 0 0 0 
Subtotal  0.42 0.06 0 0 

Mission Village 

Commerce Center Drive Bridge 1 2.78 2.08 1.45 1.57 
River Bank Stabilization / Flood 
Protection 1,866 2.48 0.15 0.16 0.05 

Drainage Converted to Buried Storm 
Drain(2) -- 0 0.04 0 0.01 

Storm Drain Outlets 3 0 0.01 0 0 
Drainage Displaced by Development(2) -- 0 0.08 0 0.07 
Subtotal  5.26 2.36 1.61 1.70 

Utility Corridor / SR-126 Widening 
River Bank Geofabric Stabilization / 
Flood Protection 4,300 0 0 0 0 

River Bank Stabilization / Flood 
Protection 3,130 2.37 1.37 2.36 1.33 

SR 126 Bridge over Castaic Creek 1 0.98 0.44 0 0 
SR 126 Widening at Chiquito Canyon 
Confluence 1 0 0 0 0 

SR 126 Widening at San Martinez Grande 
Canyon Confluence 1 0 0 0 0 
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Feature Description Quantity or 
Linear Feet 

Fill of Waters of the United States 
(including wetlands) Fill of Wetlands (1) 

Temp Impact 
(ac.) 

Perm Impact 
(ac.) 

Temp Impact 
(ac.) 

Perm Impact 
(ac.) 

Subtotal  3.35 1.81 2.36 1.37 
Newhall Ranch WRP Bank Protection Construction Impacts 

Santa Clara River 4,625 2.53 0.39 2.53 0.39 
Subtotal  2.53 0.39 2.53 0.39 

Homestead South Village 
Long Canyon Bridge 1 1.72 1.16 1.22 1.16 
River Bank Stabilization / Flood 
Protection 6,070 0.13 0 0 0 

Haul Route and Restoration / Mitigation 2 0.64 0 0.14 0 
Subtotal  2.49 1.16 1.36 1.16 

Potrero Village 
Haul Route and Restoration / Mitigation -- 1.65 0 1.17 0 
Subtotal  1.65 0 1.17 0 
GRAND TOTAL  15.70 5.78 9.03 4.62 

d.1) Wetland impact acreage is a subset of the waters impact acreage. 
e.2) Impacts related to Bridge Abutment, parallel to Santa Clara River bank. 
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Table 4 
Minor Tributary Drainages 

Proposed Features and Impacts 

Tributary 

Feature 
Permanent Fill of 

Waters of The United 
States  (Ac.) 

Preserved 
Waters (Ac.) 

Preserved 
Waters 

(lf) 
Converted to 
Buried Storm 

Drain  
(linear feet) 

Debris 
Basins 
(No.)  

Regional Water 
Quality Basins 

(No.) 

Landmark Village 
On-Site Tributaries 
Agricultural Ditch 1,479 0 0 1.37 0.18 329 

Subtotal 1,479 0 0 1.37 0.18 329 
Mission Village 

On-Site Tributaries  
Dead End Canyon 1,931 0 0 1.30 0 0 
Exxon Canyon 1,754 0 0 0.44 0.77 1,788 
Middle Canyon 7,443 1 1 5.59 2.19 143 
Magic Mountain Canyon 6,111 4 1 6.37 0 0 
Unnamed Canyon D 1,241 1 0 0.69 0.14 250 

Subtotal on-site 18,480 6 2 14.39 3.1 2,181 

Off-Site Tributaries  
Unnamed Canyon 1 4,647 3 0 0.33 0 0 
Unnamed Canyon 2 416 1 0 0.33 0 0 

Subtotal off-site 5,063 4 0 0.66 0 0 

Subtotal 23,543 10 2 15.05 3.10 2,181 
Utility Corridor / SR-126 Widening 

Mid-Martinez Canyon 550 0 0 0.12 0 0 
Subtotal 550 0 0 0.83 0 0 
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Newhall Ranch WRP 
Off-Haul Canyon 450 0 0 0.70 0 0 

Subtotal 450 0 0 0.70 0 0 
Homestead South Village 

Ayers Canyon Culvert Road  
Crossing 0 0 0 0.15 2.42 2,363 

Humble Canyon 421 5 0 0.14 1.77 5,116 
Unnamed Canyon B 1,004 0 0 0.45 0.27 568 
Unnamed Canyon C 402 3 0 0.18 0.49 869 

Subtotal 5,327 8 0 0.92 4.95 8,916 
Homestead North Village 

Homestead Canyon 609 1 0 0.22 0 0 
Mid-Martinez Canyon 3,796 1 0 1.84 0 467 
Off-Haul Canyon 5,314 6 0 4.76 0.32 3,014 
Unnamed Canyon A 0 0 0 0 0.78 1,293 

Subtotal 9,719 8 0 6.82 1.10 4,774 

Grand Total 37,568   25.69 9.33 16,200 
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Table 5 
Lion Canyon 

Proposed Features and Impacts 

Feature 
(Linear Feet or Number of Features) 

Fill of Waters of the United States 
Temp Impact (ac.) Perm Impact (ac.) 

Mission Village 
Grade Stabilized - Earthen Channel Bottom (5,835 lf) 1.94 0.64 
Buried Storm Drain (2,595 lf) 0 1.26 
Displaced by Development 0 0.38 
Road Culvert (1) 0 0.03 
Grade Control Structures (26) 0.24 0.30 
Debris Basins (4), Regional Water Quality Basin (1) 0 0 

Subtotal 2.18 2.61 
Homestead South Village 

Buried Storm Drain (3,500 lf) (West Fork) 0 2.07 
Subtotal 0 2.07 
Total 2.18 4.68 
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Table 6 
Homestead South Village Project - Long Canyon 

Proposed Features and Impacts 
Feature 

(Linear Feet or Number of Features) 
Fill of Waters of the United States 

Temp Impact (ac.) Perm Impact (ac.) 
Channel to be Regraded / Reconstructed (8,742 lf) 0.01 3.94 
Buried Storm Drain (961 lf) 0 0.67 
Road Culverts (4) 0 0.12 
Water Quality Treatment Basins 0 0.50 

Total 0.01 5.23 
 

 
Table 7 

Homestead North Village - Chiquito Canyon 
Proposed Features and Impacts 

Feature 
(Linear Feet or Number of Features) 

Fill of Waters of the United States 
Temp Impact (ac.) Perm Impact (ac.) 

Bank Stabilization – Earthen Channel Bottom (4,080 lf) 3.10 0.60 
Buried Storm Drain (2,571 lf) 0 0.84 
Road Culverts (3) 0 0.17 
Drainage Displaced by Development 0 1.29 
Grade Control Structures 0.30 0.29 
Water Quality Treatment Basins / Open Space 0 1.51 

Total 3.40 4.70 
 

Table 8 
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Homestead North Village - San Martinez Grande Canyon 
Proposed Features and Impacts 

Feature 
(Linear Feet or Number of Features) 

Fill of Waters of the United States 
Temp Impact (ac.) Perm Impact (ac.) 

Bank Stabilization – Earthen Channel Bottom (7,307 lf) 0.95 0.04 
Road Culverts (2) 0.09 0.09 
Grade Control Structures 0.02 0.09 

Total 1.06 0.22 
 
 
 
 
 

Table 9 
Potrero Village - Potrero Canyon 
Proposed Features and Impacts 

Feature 
(Linear Feet or Number of Features) 

Fill of Waters of the United 
States 

Fill of Wetlands 

Temp Impact 
(ac.) 

Perm Impact 
(ac.) 

Temp Impact 
(ac.) 

Perm Impact 
(ac.) 

Bank Stabilization  - Earthen Channel Bottom 
(13,743 lf) 3.57 0.04 0.99 0 

Road Culverts (3) and Road Bridge (1) 0.12 0.42 0.07 0.07 
Open Space 0 0.08 0 0 
Grade Control Structures (60) 1.98 1.52 0.56 0.42 

Total 5.67 2.06 1.61 0.49 
(1) wetland impact acreage is a subset of the waters impact acreage 
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Table 10 

Salt Creek Visitor Center / Restoration 
Proposed Features and Impacts 

Feature 
(Linear Feet or Number of Features) 

Fill of Waters of the United 
States 

Fill of Wetlands 

Temp Impact 
(ac.) 

Perm Impact 
(ac.) 

Temp Impact 
(ac.) 

Perm Impact 
(ac.) 

Bank Stabilization (1,841 lf) 0 0 0 0 
High Country Salt Creek Trail 0 0.22 0 0.01 
Restoration / Mitigation 7.28 0 1.14 0.0 

Total 7.28 0.22 1.14 0.01 
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EXECUTIVE SUMMARY 

Background

A recent, widely debated study entitled An Economic Impact Evaluation of 

Proposed Storm Water Treatment for Los Angeles County projects extremely high costs 
for compliance with stormwater quality regulations (Gordon et al., 2002).  These 
estimates followed from the study’s fundamental assumption that the only way to comply 
with water quality regulations is to capture most or all of the flow and subject it to 
advanced treatment, and to do so at rates equal to peak runoff rates.  In contrast, this 

report shows that there are far less expensive approaches available that, should they be 

implemented, will achieve high levels of compliance with current federal water quality 

standards.

Alternatives Considered 

This report reviews present federal and state regulations and regulatory policy to 
determine whether advanced ultrafiltration treatment of the entire runoff flow is required 
to meet water quality standards, or whether compliance can be achieved through the 
widespread adoption of the various “best management practices” (BMPs) more 
commonly used for runoff quality control.  The work identified and analyzed alternative 
measures that can be employed to meet present federal and state water quality standards.  
Particular attention was paid to strategies that concern ground water recharge, pollutant 
source control, and runoff detention, capture, and BMP treatment. 

The report reviews possible approaches for controlling runoff water quality in the 
Los Angeles Region (the jurisdiction of the Los Angles Regional Water Quality Control 
Board) and presents a conceptual regional plan, including rough cost estimates.  The 
study pursued a broad approach, providing an evaluation of total costs and benefits for 
the region, including those for municipalities, businesses, and individuals.  The objective 
of the study was to outline a complete solution to stormwater quality problems, i.e., the 
plan is intended to meet the requirements of the stormwater permit and Total Maximum 
Daily Loads and provide acceptable water quality for the area.  The alternatives of best 
management practices (BMPs) for control of individual pollutants (source control), and if 
necessary, a regional system of wetlands and infiltration facilities to provide final 
treatment and groundwater replenishment were chosen.  These will be much cheaper than 
advanced treatment plants, and will provide benefits whose value exceeds costs. 

Assumptions Made for Determining Costs 

Following the review of possible remedial actions for stormwater pollution, a 
conceptual plan for the Los Angeles Region was developed.  It was predicated on the 
following assumptions: 
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Because source control is always cheaper than cleaning polluted water, efforts 
should begin with preventing the release of pollutants to runoff.  This includes measures 
like litter control, improved street cleaning, improved industrial housekeeping and others.  
Such approaches may constitute sufficient control for runoff coming from residential 
areas, so that these areas will require no further action. 

For new residential development, anecdotal information indicates that 
landscaping that captures and infiltrates the first-flush storm will be of comparable cost 
to traditional landscaping, and should therefore be used.  For commercial construction, 
costs may be higher, and adequate regional facilities might be substituted. 

Where non-structural BMPs will not be adequate, or where implementation is 
very expensive, efforts must expand to include regional wetlands and stormwater parks 
(multiple-use infiltration basins).   

Large portions of the Los Angeles Region are already built out to various degrees, 
constraining available stormwater management solutions.  This report assumes that 1000 
square miles can be characterized as “low density”, and that these regions can be served 
by a combination of source control, treatment wetlands, and infiltration systems.  Another 
1000 square miles is “high density” and can be served by source control and infiltration 
systems.  About 50 square miles are “extremely high density” (such as downtown areas) 
and will require more sophisticated infiltration or treatment devices that occupy smaller 
areas.

Estimated Costs 

Total costs for compliance with runoff water quality regulations were predicted to 
be between $2.8 billion (if non-structural systems are sufficient for the entire region) to 
between $5.7 billion and $7.4 billion (if regional treatment or infiltration systems must 
also be constructed throughout the entire area).  It is likely that regional systems will be 
required for at least some, but not all, of the area, so that the final costs will be 
somewhere between these extremes.   

• Enforcement of littering, pet waste, and chemical use ordinances is expected to cost 
about $9 million per year.   

• Public education will cost about $5 million per year.  A program to detect and prevent 
illicit discharges to the system will cost about $80 million per year at first, but can be 
reduced to much lower levels as compliance is achieved.   

• Increased cleaning of storm drains will be needed if regional solutions are not used, 
and will cost about $27 million per year. 

• Trash discharges to receiving waters can be controlled by installing screening devices 
on catch basins, enforcing litter laws, and improving street cleaning services.  
Estimates are that the immediate cost of instituting these measures will be about $600 
million over the Los Angeles Region.  
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• During periods of low flow, runoff water should be diverted to existing wastewater 
treatment plants.  Construction costs for this effort will be about $28 million. 

• Trash control and removal of particulates and their associated pollutants can be 
facilitated by improved street cleaning.   It is expected that this will cost $7.5 million 
per year more than current street cleaning programs, with a present worth of $250 
million. 

• On-site BMPs required for individual firms might cost about $240 million.  Costs 
associated with compliance with the ¾-inch rule for new construction will be a 
modest fraction of construction costs. 

• With regard to structural BMPs, total costs  (regional wetlands and infiltration 
systems) were first estimated by determining the costs per square mile of drainage 
area incurred at other sites, and multiplying by the area over which they will be 
applied.  Wetlands for the “low density” areas were estimated to cost $420,000 per 
square mile of drainage area, for a total cost of $420 million.  Infiltration systems for 
the “high density” areas were estimated to cost $3.7 million per square mile of 
drainage, for a total cost of $3.7 billion.  More sophisticated treatment BMPs (such as 
sediment traps and oil adsorbers) for the “extremely dense” areas were estimated to 
cost $33 million per square mile of drainage, for a total of $1.7 billion.  Thus total 
new facilities costs are $5.8 billion. 

• A second method for estimating structural BMP costs utilized costs per acre-foot of 
retention capacity as determined by the Los Angeles County Department of Public 
Works Sun Valley Project.  Presuming that runoff from a ¾-inch storm must be 
captured in the low-density, high density, and extremely high density areas with 
runoff coefficients of 0.4, 0.6, and 1.0, costs are $53,000, $98,000, and $470,000 per 
acre-foot, respectively.  The overall facilities cost estimate using this method is $4.0 
billion.

Estimated Benefits 

There are substantial benefits to the examined approaches that extend beyond the 
value of stormwater quality control.  Reductions in pollutant releases will improve public 
health and neighborhood livability.  Restoration of the hydrologic cycle will replenish 
groundwater reservoirs, reduce flood risks, and provide greenspace for recreation and 
wildlife habitat.  It was determined that the total value of benefits from the alternatives 
for runoff quality control described will exceed the costs. Total benefits for the non-
structural stormwater quality control programs in the Los Angeles Region are estimated 
at $5.6 billion.  Implementation of the non-structural and regional measures throughout 
the Los Angeles Region would have benefits worth $18 billion. 

• Reduced need for flood control is expected to save about $400 million. 
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• Property value increases from additional greenspace and bodies of water are expected 
to amount to $5 billion over the Los Angeles region.  

• Additional groundwater supplies created by infiltration will have a current worth of 
about $7.2 billion. 

• “Willingness to pay” surveys in similar circumstances suggest that the public amenity 
value of avoiding stormwater pollution of local bodies of water is about $2.5 billion.

• Cleaner streets are worth about $950 million.   

• Improved beach tourism will bring in about $100 million.   

• Preservation of the nature’s services in the marine coastal zone, such as nutrient 
recycling and chemical maintenance of the atmosphere, is worth about $2 billion.   

• Reduction of sedimentation in local harbors will save $330 million.   

• Improvements in public health associated with reduced exposure to fine particles 
from streets are likely significant, but could not be quantified.   

Recommendations for Immediate Action 

Municipalities that have the responsibility for meeting runoff quality regulations should 
take some immediate steps.   

• Outreach programs, explaining to citizens the need for runoff quality control and 
discouraging illegal discharges such as littering, should begin.

• Data should be collected on the stormwater discharges from subwatersheds to 
determine what BMPs are workable, and general plans should be updated to include 
policies that promote stormwater control.   

• An administrative structure should be established which includes the relevant 
stakeholders and funding agencies for each watershed (such as watershed councils).

• Funding plans should be developed.

• Building codes that work against runoff quality control should be changed 
immediately—in particular, all parking lots built from now on should also be 
stormwater infiltration systems.   

• All new street cleaning equipment should be high-quality vacuuming systems.  
Appropriate agencies should be encouraged to use the latest microbiological 
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techniques to investigate sources of pathogenic organisms in runoff, so that 
mitigation efforts can be optimally designed. 
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INTRODUCTION

This report identifies and analyzes alternatives for control of stormwater runoff in 
Los Angeles County.  A recent, widely debated study entitled, An Economic Impact 

Evaluation of Proposed Storm Water Treatment for Los Angeles County projects 
extremely high costs for compliance with stormwater quality regulations (Gordon et al., 
2002).  These estimates followed from the study’s fundamental assumption that the only 
way to comply with water quality regulations is to capture most or all of the flow and 
subject it to advanced treatment, and to do so at rates equal to peak runoff rates.  As this 
report shows, however, there are far less expensive approaches that, if implemented, can 
achieve high levels of compliance with current federal water quality standards.   

A broad approach was taken: an evaluation was made of total costs and benefits 
for the region, including those for municipalities, businesses, and individuals.  A 
complete solution to stormwater quality problems was considered—that is, the plan is 
intended to meet the requirements of the stormwater permit and Total Maximum Daily 
Load and provide acceptable water quality for the area.  The recommendations for steps 
to be taken are not limited to the Los Angeles Regional Water Quality Control Board (LA 
Regional Water Board).  Action by other governmental agencies will also be required.  
The study begins with a brief description of runoff sources and contaminants.  A review 
of present federal and state regulations and regulatory policy to was done to determine 
whether advanced ultrafiltration treatment of the entire runoff flow will be required, or 
whether compliance can be achieved through the widespread adoption of the various 
“best management practices” (BMPs) more commonly used for runoff quality control.  
The study then identifies and analyzes alternative measures that can be employed to meet 
present federal and state water quality standards.  Particular attention is paid to strategies 
that facilitate ground water recharge, source control measures, storm water detention and 
capture, and BMP treatment.  While prevailing uncertainties make an overall cost 
estimate only approximate at this time, costs of specific approaches are illustrated with 
examples.  Financial benefits, such as those regarding groundwater replenishment, more 
appealing beach environments, improved public health, and the creation of additional 
urban green space, are also addressed in the report.  Clearly, water is a scarce resource in 
this region of the country, and economic evaluations of different management techniques 
for stormwater runoff must also consider the benefits of improved water quality and 
water supply as well as flood control.  Prior to reviewing federal and state water quality 
regulation and policy, this study provides an overview of more general policy and 
regulation theory. 

Runoff

The bulk of urban runoff is generated during rainfall events, and can properly be 
termed stormwater.  This flow is extremely irregular, especially in Southern California, 
where most days are dry, and measurable rain occurs on average of only 32 days per 
year.  Total rainfall in the area is modest, averaging about 16 inches per year.  A large 
storm in this area might drop as much as three inches of rainfall in 24 hours, but this is 
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still much less intense than typical rainfall events in other states, such as those on the 
East Coast.

Even so, high flows and flooding do occur in Southern California because of the 
topography.  Water from large watersheds drains into local rivers, and slopes are steep, 
so that rainfall is rapidly collected and concentrated. 

Water also enters the storm drains from non-rainfall sources.  Sprinklers left on 
overnight, car washing, and hoses used to clean sidewalks and driveways generate 
smaller streams sometimes called nuisance flows.  These flow in the storm drain system 
all year, and with residual stream flows (and in a some areas, recycled wastewater), 
constitute dry-weather flow.  The terms “stormwater” and “runoff” are often used 
interchangeably.  However, it is important in some cases to recognize the difference—
stormwater arrives suddenly in huge amounts, while nuisance flows are much smaller and 
run all year. 

Urbanization of the landscape substantially changes the amount and composition 
of runoff.  Because less water infiltrates (percolates) into soils, the total amount of runoff 
is increased.  Because the water runs off pavement more rapidly, it is concentrated to 
make peak flows higher. Recharge of groundwater is reduced, and the shallow 
groundwater that feeds some streams dries up, so surface flows decrease in some areas.  
Surface flows may increase during dry weather in other areas because of nuisance flows 
from over-irrigation and car washing.  In general, the storage and buffering effects of 
soils and groundwater reservoirs are reduced.  Runoff flowing through vegetation, or 
entering and leaving shallow groundwater, is subject to the effects of filtration and 
biodegradation, which has a considerable purifying effect.  Water runoff from pavement 
is not cleaned, and indeed is contaminated by whatever dirt and pollutants are on the 
pavement. 

Pollutants

The cities of Southern California use “separate” systems, meaning stormwater is 
collected apart from the wastewater generated by toilets and showers.  The wastewater 
enters a closed network of pipes and is carried to treatment plants.  Stormwater may 
initially flow in underground conduits, but eventually passes to open flood control 
channels, rivers, and the ocean. This storm water drainage system is called a Municipal 
Separate Storm Sewer System (MS4).  Runoff pollutants are different in nature from 
those in sewage.  Pathogens are present, but in far smaller concentrations, as are nutrients 
such as phosphorus and nitrogen.  There may be more petroleum hydrocarbons, dust, 
sediments, and settled air pollutants in runoff, but total organic content in runoff is 
usually much lower than in wastewater. 

The pollutant load of stormwater varies greatly with location.  The water contains 
pollutants that wash off rooftops, parking lots, industrial facilities, and the streets.
Pollutants may also be discharged illegally, when individuals pour motor oil into the 
storm drains or industries release toxic pollutants. 

Water flowing in the streets picks up trash, dust, dirt and other materials that have 
been deposited on the pavement.  The dust includes fine particles of rubber from tire 
wear, settled air pollutants, trace metals from brake pads and other mechanical sources, 
and pet feces.  Cars drip motor oil onto the pavement and the early flows of fall may 
carry a petroleum sheen.   
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Stormwater quality protection measures may be placed in three general 
categories.  Infiltration allows percolation of the water into the ground, relying on the soil 
to remove pollutants from the replenishing groundwater and eliminating the discharge to 
runoff.  Source control measures prevent the release of pollutants, so that the water is 
never contaminated.  Treatment systems remove the pollutants from the stormwater 
before it reaches the ocean.

Runoff Sources and Quality 

Stormwater and runoff come from a great variety of sources and carry a varied 
suite of pollutants.  There are many approaches to the task of protecting receiving waters, 
and the best choice depends on stormwater source and quality.  Runoff from a residential 
area of single-family homes, for example, is unlikely to carry industrial pollutants, but 
may have small amounts of oil and grease from roads, microbiological contamination 
from pet feces., and dissolved nutrients from fertilizers.  These are readily removed by 
filtration in soil, so groundwater recharge, with its additional benefit of replenishing 
aquifers, is a good choice.  Runoff from construction sites is less likely to carry harmful 
microorganisms, but may have heavy loads of sediment.  The best choice here is to use 
dikes, detention ponds, and other measures to allow the sediment to settle out of the 
water before it is percolated to groundwater or released to storm drains.   The dispersed 
and difficult-to-control pollutants of urban commercial areas may best be dealt with by 
providing regional solutions, such as parkland designed to serve simultaneously as a 
flood control basin, a groundwater recharge site, and a sedimentation basin for large 
amounts of water.  

Streets

Streets, particularly those in dense commercial areas, are the most difficult source 
of urban runoff to manage.  They receive litter, dust and dirt, air pollutant particulates, 
pet feces, occasional human waste, trace metals and oil from cars, various illegal 
discharges, and other pollutants.  Because they are the first part of the stormwater 
collection and transport system, they receive and pass on pollutants that are carried away 
from parking lots, commercial establishments, and industries.   

Exposed Commercial Activity 

Manufacturing and other commercial activities, even those dealing with 
hazardous materials, have no effect on stormwater quality if the work is carried out under 
cover.  However, for some large-scale activities, such as oil refining, this is not practical.  
Rain falling on machinery, materials, or contaminated surfaces can pick up pollutants.  
Measures can be taken to cover individual activities, or treatment systems can be 
installed to clean the water before release. 

Construction Sites 

Frequently, the first step taken in construction of new facilities is to clear the land 
of vegetation and pavement.  The exposed soil is highly vulnerable to erosion by rainfall, 
and the movement of trucks and machinery can “track” soil to the adjacent streets.   

Residences

Single-family homes are a source of some pollutants.  Roof runoff will contain 
dust, bird feces and settled air pollutants.  Runoff from gardens may contain pesticides 
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and fertilizers.  Occasionally, homeowners will (illegally) dispose motor oil or paint 
waste into storm drains.  For the most part, however, runoff from neighborhoods of 
single-family homes is relatively less polluted (if household toxics such as pesticides are 
properly used).  Multiple-family residences produce many of the same pollutants, but 
typically have a higher ratio of rooftop and impervious surface to permeable landscaping, 
so that more water runs off.   

Commercial Rooftops 

Roof runoff from commercial facilities may be slightly polluted with air pollutant 
dusts, bird droppings, hydrocarbons from roof tar, and occasionally, some trace metals 
from rooftop machinery.  The contaminants present may be very similar to those found 
on residential roofs, but handling the runoff may be more difficult because commercial 
areas have a high ratio of roof area to land area, and often have little landscaping. 

Parking Lots and Landscaping 

A significant fraction of urban land is devoted to parking lots. Parking lots are 
commonly polluted by litter, heavy metals from auto-parts and road wear, and by oil 
leaking from cars.  Spilled food is present near establishments that sell food, and pet 
feces, bird droppings, and settled air pollutants will also be present, and all of these can 
be washed away in the runoff. Virtually all parking lots are designed for rapid drainage to 
the street or storm drain.  Indeed, where grass or other plantings are present, these are 
commonly surrounded by curbs that prevent flow of the water from the lot into the soil.  
Many designs, in fact, promote runoff from the vegetation to the pavement.   
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ASSESSMENT OF REGULATORY POLICY 

Overview of Policy and Regulation Theory 

This report, in identifying and assessing BMPs, takes a strategic regulatory 
planning approach to managing stormwater runoff in Los Angeles County.  Strategic 
regulatory planning involves a close examination of the legislative goals concerning the 
given policy.  The ultimate end of strategic regulatory planning is to control behavior 
through methods that agree with legislative goals and societal values regarding the issues 
at hand.  Thus, a strategic approach demands careful consideration first of whether 
enforcement is appropriate; and second, if enforcement is appropriate, to what degree 
should the parties involved be pressured to comply; and third, how coercive should the 
regulatory devices be?  Compliance with existing laws and regulations, in this case the 
provisions of the federal Clean Water Act and state law, is a major goal of the strategic 
regulatory planning process. 

How compliance is defined can vary markedly depending upon the actors 
involved and the policymaking context.  In this sense "compliance" means the degree to 
which members of a target group conform to the directives of an agency, court, 
legislative body, or some other governmental agency.  One way to determine whether 
members of a target group are in compliance with an environmental law is to monitor 
levels of pollution on a regular basis.  We assume that the greater the number of 
individuals and firms that are in compliance with rules, the more likely pollution will 
decrease in a given locality. 

When legislators pass laws, they generally expect them to be vigorously enforced 
and fully obeyed.  Only idealists, however, actually believe that this is possible or even 
necessary in all cases.  Political and economic factors usually force policymakers to take 
a more realistic approach to enforcement by setting a desired and attainable level of 
compliance prior to program implementation.  At this stage, policymakers must consider 
whether 100 percent compliance is necessary.  If not, they must determine what degree of 
compliance is needed in order to meet environmental quality goals.  While the desired 
degree of compliance is often only a rough estimate, several factors must be kept in mind.  
Policymakers must take into account, for example, the extent to which members of a 
target group are making a “reasonable” effort to change their behavior and follow the 
law.

If it is either unrealistic or undesirable to aim for total compliance on the part of 
the target population, a clear decision rule must be formulated concerning enforcement 
priorities.  In a policy area where polluters vary a great deal in size and how much they 
pollute, for example, it is commonly most prudent to concentrate enforcement efforts on 
the largest polluters.  If firms are roughly the same size and pollute about the same 
amount, however, alternative guidelines for identification and discrimination must be set.  
For example, will businesses be selected randomly for monitoring and inspection?  Is 
systematic enforcement, perhaps based on location, possible?  Or, is self-regulation the 
preferable approach?  The decision rule should relate to the strategic goals, resources, 
and motivations of all those involved.  Further considerations include the legal authority 
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for enforcement, the resources of the enforcement agency, and the fragmentation of the 
enforcement agency (or agencies). 

In the ex post review/revision stage, policymakers determine the effectiveness of 
the regulatory program after it has been implemented.  Feedback and evaluation are used 
to assess program performance.  Legislative goals are used as a guide in determining 
whether regulatory approaches are succeeding or failing. 

If policymakers determine that the program goals are still desirable, they will 
continue the same course of action.  If they determine that the goals are being met, they 
will either maintain present enforcement levels or perhaps decrease enforcement efforts.  
The latter decision should only be made if policymakers believe they can save time and 
money and feel reasonably certain that compliance rates will not suffer.  Appropriate and 
immediate action is required, of course, if the objectives are no longer desirable or if the 
objectives are not being achieved.  In nearly every case, the aim of policy revision will be 
improvement in compliance and environmental quality.  According to Ingram, the 
implementation phase of a statutory program “should contribute toward policy 
improvement or the evolution toward more tractable problems for which there are more 
doable and agreeable responses.” (1990:476) Realization of the statutory goal, therefore, 
is not the only way to gauge the success of program implementation.  

The conceptual perspective for the selection of BMPs analyzed in this report 
relies on Lowi's (1964) policy classification scheme, with further elaboration by 
Salisbury (1968).  Lowi classifies policies as distributive (non zero-sum policies in which 
nearly everyone benefits), redistributive (policies that approach zero-sum, in which some 
benefit and some lose), and regulatory (policies that also tend toward zero-sum, and in 
which government prescribes rules of behavior for particular groups).  Salisbury added a 
critical dimension to Lowi's typology by identifying self-regulation policies as a fourth 
policy type.  Self-regulation policies are frequently offered as a noncoercive alternative 
by sectors of society targeted for external regulation, and they are invariably non zero-
sum.  These policies also impose constraints upon a group, but are perceived only to 
increase, not decrease, the beneficial options to a particular segment of the population. 

Under this classification scheme, policies are either self-regulatory or regulatory.
Thus, the Lowi and Salisbury typologies suggest that regulatory policies are either 
noncoercive (through self-regulation) or coercive (through direct command-and-control 
regulation).  In the real world, however, regulatory devices tend to fall at different points 
along a continuum of coerciveness.  In other words, devices intended to control behavior 
tend to vary according to their restrictiveness.  Non-coercive approaches (through self-
regulation) occupy one end of the continuum while coercive approaches (through direct 
command-and-control regulation) occupy the other end.   

Conceptualizing regulation in these terms provides water quality policymakers a 
flexible framework in which to assess alternative regulatory mechanisms.  Water quality 
policymakers have a menu of regulatory approaches from which to choose, and careful 
thought must be given as to which regulatory devices are best suited to control 
stormwater runoff without being unnecessarily harsh.  If members of the target 
population (e.g., citizens, small businesses, municipalities, etc.) unanimously believe that 
stormwater regulations and deadlines are too restrictive and unfair, they will likely ignore 
what they are being told to do.  At the same time, if regulatory devices are too weak and 
not sufficiently coercive to lead to improvement in water quality, then efforts to control 
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stormwater runoff will fail.  Water quality policymakers, therefore, must be familiar with 
the target population and possess considerable information before they select the most 
appropriate regulatory mechanisms that embody the level of coercion necessary to 
achieve an optimum degree of compliance. 

Cost is a second dimension that characterizes regulatory mechanisms.  Cost here 
refers to the amount of money government must spend to administer a particular 
regulatory approach (cost to the regulated community will be considered later). In 
general, the most coercive activities (e.g., imprisoning polluters) require the greatest 
government involvement and therefore are more expensive to administer than the least 
coercive activities (e.g., economic incentives).  Limited government revenues obviously 
make this an important variable.  This is especially the case in current government efforts 
to control stormwater pollution. 

The total cost and coerciveness of the selected regulatory program represent the 
overall government effort necessary to attain compliance and control water pollution.  
Compliance can be achieved in varying degrees and is best conceptualized along a 
continuum ranging from avoidance to adherence.  Under optimal conditions (e.g., a 
harmonious political environment), policymakers will be able to use the least coercive 
enforcement techniques (e.g., reporting by firms and municipalities and formal 
compliance tracking) at the least cost to achieve full compliance.  The expectation is that 
least coercive mechanisms are always preferable to more coercive mechanisms if only 
because the former devices are more cost-effective.  In contrast, extremely restrictive 
enforcement arrangements (e.g., court injunctions) will necessitate direct government 
involvement and thus require substantial cost.  Under ideal conditions, therefore, 
policymakers will select regulatory devices that are the least coercive and least costly and 
that lead to compliant behavior. 

Unfortunately for policymakers, optimal conditions are rare.  Many times the 
conditions that do exist (e.g., a lack of agency funds or a small staff) tend to diminish the 
effectiveness of the least coercive approaches, often to the point where the outcomes are 
in danger of moving toward avoidance behavior.   In order to prevent outcomes from 
moving in this direction, policymakers must select techniques, either singularly or in 
combination, that are affordable and sufficiently coercive to produce compliant behavior. 

Naturally, policymaking is a dynamic process and circumstances tend to change 
over time.  Decision makers are continuously gauging the potential impact of given 
conditions on regulatory mechanisms and making adjustments as they see fit.  
Eventually, they may be forced to adopt expensive and restrictive approaches that will 
result in compliant behavior in an attempt to prevent outcomes from moving toward 
avoidance behavior. When accurate information is available and incorporated into 
deliberations, policymakers usually will achieve the greatest level of compliance possible 
with the least effort and expense regardless of the conditions that exist at the time.  This 
underscores the importance of obtaining the most accurate data available as changes 
occur over time. 

In a pluralist, multi-level system like the United States, some communities may 
favor avoidance behavior in the face of unpopular regulations.  While such situations 
may arise from time to time, in most cases policymakers will want their regulatory 
devices to achieve the highest level of compliance possible under given conditions. 
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Stormwater Regulation and Regulatory Intent 

 The federal Clean Water Act utilizes two approaches to managing water quality:  
technology-based requirements and national water quality standards.  Section 303(d) of 
the Act integrates these two approaches by stipulating that states make a list of water 
bodies that are not attaining standards after the technology-based rules are implemented.  
For water bodies on this list, as well as where the U.S. Environmental Protection Agency 
(EPA) Administrator believes appropriate, the states are to formulate TMDLs which must 
account for all sources of the contaminants that forced the listing of the water bodies.  
Under federal law, TMDLs must account for contributions from point sources (federally 
permitted discharges) and pollution from nonpoint sources.  The U.S. EPA must review 
and approve the list of contaminated waters and every TMDL.  In the event that the U.S. 
EPA does not approve the list of impaired water bodies or a TMDL, the Agency must 
establish them for the state. (www.swrcb.ca.gov/tmdl/background.html, July 15, 2003) 

The Clean Water Act does not specifically require the adoption of TMDLs.  
Instead, Section 303(d), Section 303(e), and their provisions stipulate TMDLs be 
included in water quality plans.  The U.S. EPA has adopted rules (40 CFR 122) requiring 
that the National Pollutant Discharge Elimination System (NPDES) permits be modified 
to be consistent with all approved TMDLs.  An NPDES permit outlines specific limits of 
pollution for a particular discharger.  Nearly all the states, including California, are 
permitted to administer the NPDES permit program.  (U.S. EPA administers the permit 
system in the remaining states.)  Implementation plans are to be formulated along with 
the TMDLs. 

California Law 

California effectuates the provisions under the Clean Water Act principally 
through institutions and procedures set out in certain provisions of the California Water 
Code, including those of the California Porter-Cologne Water Quality Control Act.  
These provisions established the State Water Resources Control Board (SWRCB) within 
the California Environmental Protection Agency to develop and implement state policy 
for water quality control. 

The Porter-Cologne Act also established nine California Regional Water Quality 
Control Boards that operate under the authority of the SWRCB.  Each Regional Board is 
comprised of nine members and an executive officer appointed by the members of each 
board.  The Regional Boards develop and adopt water quality control plans for all areas 
within their region.  The SWRCB formulates, adopts, and revises general procedures for 
the development, adoption, and execution of water quality plans by the Regional Boards.  
It reviews these plans and either approves them or returns them for revision and 
resubmission.  Water quality plans do not become effective until the SWRCB endorses 
the plans, followed by approval by the California Office of Administrative Law. 

The Evolution of Water Pollution Control 

During the 1970s, policymakers considered point source pollution to be the 
biggest threat to the water quality of the nation’s inland lakes, rivers, and streams. 
(www.swrcb.ca.gov/tmdl/background.html, July 15, 2003)  The Clean Water Act 
established a number of programs to address point sources of pollution, and most federal 
money went to formulate and implement point source controls.  California pursued the 
same approach in its effort to improve the state’s water quality.  In addition, the State and 
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Regional Boards implement smaller scale corrective actions for nonpoint source pollution 
as permitted under the Porter-Cologne Act. 

A major goal of the Clean Water Act was to expand treatment of wastewaters.  
According to Rosenbaum (2002), all treatment plants in operation before July 1, 1977 
were required to have “secondary treatment” levels.  All treatment facilities, regardless of 
age, were required to have “the best practicable treatment technology” by July 1, 1983.  
The Act also appropriated 18 billion dollars between 1973 and 1975 to assist local 
communities in building necessary wastewater treatment facilities.  The federal 
government paid for 75 percent of the capital cost for building the new facilities.  
Programs focusing on treatment facilities resulted in significant improvements in water 
quality by the late 1980s. 

Concerns over the nation’s water quality arose again due to the growing impacts 
of nonpoint source pollution, and environmental groups looked to the TMDL 
requirements to ameliorate continuing water quality problems.  A series of lawsuits 
ensued to force regulators to adopt an aggressive approach to TMDL development.  Thus 
far, over 40 lawsuits have been filed throughout the nation, most of them by 
environmental groups. (www.swrcb.ca.gov/tmdl/background.html, July 15, 2003)  The 
lawsuits are commonly filed against the U.S. EPA due to its responsibility to approve 
TMDLs.  Several of them have led to negotiated settlements and consent decrees that are 
overseen by the courts.  At present, California is operating under three consent decrees 
covering most of the North Coast Region, the entire Los Angeles Region, and Newport 
Bay and its tributaries in the Santa Ana Region. 

TMDLs in California are established either by the Regional Boards or by the U.S. 
EPA.  Those established by the Regional Boards are designed as Basin Plan amendments 
and include implementation rules.  Those formulated by the U.S. EPA normally contain 
the total waste load allocations as required by Section 303(d), but do not include 
extensive implementation rules, primarily because U.S. EPA implementation of nonpoint 
source pollution control strategies are generally confined to education and outreach in 
accordance with CWA Section 319. (www.swrcb.ca.gov/tmdl/background.html, July 15, 
2003)  Presently, TMDLs are required for all waters and pollutants on the 303(d) list and 
must consider and include allocations to both point sources and nonpoint sources of 
contaminants.  The limitations in a TMDL may be other than “daily load” limits.  There 
also can be multiple TMDLs on a specific body of water, or there can be one TMDL that 
focuses on many contaminants.  Current examples of TMDLs in the Los Angeles Region 
include the trash TMDLs for the Ballona Creek and Wetland, Los Angeles River 
Watershed, and East Fork San Gabriel River, and the wet-weather bacteria TMDL for the 
Santa Monica Bay Beaches.  At this time the Section 303(d) list contains over 1,400 
water body/pollutant combinations.  Based on this list, the State Board estimates that 
about 800 TMDLs are needed.  The Regional Boards are now developing over 120 
TMDLs, with several addressing multiple pollutants.   
(www.swrcb.ca.gov/tmdl/background.html, July 15, 2003) 

Concerns over implementation have become a significant issue in the formulation 
of TMDLs.  (www.swrcb.ca.gov/tmdl/background.html, July 15, 2003)   Although these 
concerns generally fall outside the provisions of Section 303(d), they are nevertheless 
important to achieving water quality improvements as a result of the establishment of 
TMDLs.  While it is possible to conduct technical assessments of total load without 

RB-AR51089



Appendix H  Task B

 20

considering implementation issues, one must address the possible mechanisms by which 
pollution can be reduced in determining allocations to various sources.  Considering 
different implementation options can help analysts avoid adopting allocation schemes 
that are far more costly than necessary or, even worse, unachievable.  The TMDL 
strategy in California seeks to engage the public and cultivate an understanding of 
watershed issues.  It relies on an adaptive process that matches management capabilities 
with scientific knowledge and information. 

The Stormwater Permit 

The Los Angeles Regional Water Quality Control Board (LA Regional Water 
Board) has adopted a NPDES permit containing waste discharge requirements for MS4 
discharges within the County of Los Angeles (with the City of Long Beach excluded 
because it is covered under a separate MS4 permit).  The main intent of the Permit is to 
reduce significantly the amount of various pollutants contained in stormwater runoff.  
The County of Los Angeles has identified seven critical industrial and commercial 
sources of contamination:  1. wholesale trade (scrap recycling, automobile dismantling), 
2. automotive repair/parking, 3. fabricated metal products, 4. motor freight, 5. chemical 
and allied products, 6. automotive dealers/gasoline stations, and 7. primary metal 
products.  The priority industrial sectors and automobile repair facilities/ gas stations 
(two of the commercial sectors) on the list contribute substantial concentrations of heavy 
metals to stormwater.  Overall, the Permit is intended to establish and implement a 
timely, comprehensive, cost-effective stormwater pollution control program to reduce the 
discharge of pollutants in stormwater to the Maximum Extent Practicable (MEP) from 
the permitted regions in the County of Los Angeles to the waters of the U.S. subject to 
the jurisdiction of the Permittees and also meet water quality standards.  BMPs must be 
identified and implemented to reduce the discharge of pollutants in stormwater to the 
MEP and also meet water quality standards.   

The Permit has established an iterative process that allows municipalities in Los 
Angeles County to measure noncompliance, test alternative BMPs, and consult County 
and regional water quality authorities.  Thus, the Permit provides a mechanism to make 
adjustments to the required BMPs as necessary to ensure their adequate performance.  
According to the U.S. EPA, “Water quality-based effluent limits for NPDES-regulated 
stormwater discharges that implement wasteload allocations in TMDLs may be expressed 
in the form of BMPs under specified circumstances….If BMPs alone adequately 
implement wasteload allocations, then additional controls are not necessary.” (U.S. EPA, 
Memorandum, November 22, 2002, p.2) 

Regulatory Mechanisms 

Pollution control regulations can range from programs that prescribe very 
specifically what the regulated community is to do, to programs that only set goals and 
leave the community to find the best methods to reach the goals.  Programs of the first 
kind are often criticized by the regulated community for lack of flexibility—the standard 
complaint is “This approach does not work well for our particular case.  We could do this 
in another way and accomplish the goals for a lower price”.  Programs of the second kind 
provide flexibility, but are often criticized for vagueness: “We don’t know how to do this.  
We are not sure what we have to do to come into compliance”.   
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The stormwater management program is clearly of the second type, and it should 
be so.  Stormwater quality control is an extremely complex issue, influencing, if not 
everything under the sun, then everything under the rain.  The best means of compliance 
will certainly differ from city to city, depending on land uses, land prices, and a host of 
physical characteristics of the landscape.  It is likely that, as the nation engages the 
problem, new approaches will be developed.  Entrepreneurs will develop new devices 
and methods as others are tried and discarded.  Strict specification of methods at this time 
might well eliminate approaches that are more economical and effective, so a flexible 
approach is best. 

However, an inevitable side effect of maintaining flexibility is that the regulated 
community faces an unsettling level of uncertainty.  Mayors and city councils faced with 
planning future infrastructure and future budgets are understandably uncomfortable 
facing mandatory water quality goals without specified means of reaching those goals.  
This level of uncertainty will decline as plans are developed and experience with water 
quality control measures accumulates. 

There is a historical precedent for this approach in the program for control of air 
pollution in Southern California.  Like stormwater pollution, it is generated by a very 
large number of sources with varying compositions and emissions rates.  Many of the 
sources are difficult to monitor and regulate.  Implementation of pollution controls has 
been accompanied by intense political controversy.  Even so, air pollution control efforts 
have been relatively successful—pollution levels and their associated health effects have 
declined.  While costs have been high and some high-polluting marginally profitable 
businesses have closed or left the area, it is also clearly true that the economy of the area 
has not collapsed, as some predicted.  Few people would suggest that we should return to 
days when taking a deep breath was literally painful.  

Policy Implementation 

Our research indicates that the LA Regional Water Board  is strongly committed 
to abating pollution from stormwater runoff as effectively and inexpensively as possible.
The U.S. EPA supports the LA Regional Water Board’s efforts to require individual 
municipalities in Los Angeles County to adopt necessary BMPs to control stormwater 
runoff.  Federal and state policymakers along with environmental group leaders believe 
that BMPs, if widely and strategically implemented, can significantly reduce stormwater 
pollution and improve water quality throughout Los Angeles County.  Given the proven 
effectiveness of BMPs in different areas of the country (and the world), the LA Regional 
Water Board does not envision the need to build new advanced treatment plants 
throughout the region, and indeed has expressed the specific intent that such plants 
should not be required.  Advanced treatment is viewed as an absolute last resort given the 
huge expense it would entail and the confidence policymakers and environmental leaders 
have in the ability of BMPs to reduce pollution significantly and allow the region to meet 
federal clean water standards.  The authors of this report concur with this position.  Some 
municipal leaders in Los Angeles County have asked why they should be forced to adopt 
BMPs when there is a possibility that advanced wastewater treatment plants will 
ultimately be required.  Even if advanced treatment plants are necessary in the future, 
which is highly unlikely, the adoption of BMPs will dramatically reduce the amount of 
water and the mass of pollutants these plants will treat.  This will reduce pollution 
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treatment costs and improve the effectiveness and ability of plants to handle large 
volumes of water during heavy rain periods.  That is, BMPs will be used as part of any 
program to build advanced treatment plants because the much cheaper BMPs will reduce 
the costs of the very expensive advanced treatment plants.  Implementing BMPs now will 
be a good investment even in the unlikely event that an advanced treatment plant is 
required.

The LA Regional Water Board has focused some efforts on reducing trash in 
stormwater runoff, and it has adopted a “zero trash” rule to achieve this goal.  The Board 
does not expect all communities to eliminate every single piece of trash from inclusion in 
stormwater runoff.  Instead, the Board policy is that communities in Los Angeles County 
make reasonable efforts to prevent trash from entering storm drains.  “Trash” is defined 
as materials larger than ½ cm, so municipalities can comply with this regulation by 
installing ½-cm screening devices on their catch basins, by enforcing litter laws already 
on the books and by conducting street sweeping in areas where trash tends to accumulate.  
Public education about littering and the installation and maintenance of catch basin 
devices can provide substantial progress in preventing garbage from entering storm 
drains.

 In order to avoid a costly court battle with state water pollution policymakers, the 
County and City of Los Angeles have recently agreed to spend $168 million to reduce by 
half the amount of trash that collects in the 51-mile-long Los Angeles River  (McGreevy 
and Weiss, 2003).  In addition, the City of Los Angeles agreed to drop its lawsuit against 
state policymakers over the overall plan to abate polluted stormwater runoff.   The 
agreement settles a lawsuit filed by the city and county that opposed the LA Regional 
Water Board’s requirement to reduce trash entering the river 10 percent annually over the 
next 10 years.  The LA Regional Water Board officials negotiated the deal, which 
requires the city and county to reduce rubbish going into the river and Ballona Creek 50 
percent by September 2008, at which point state regulators will consider whether further 
rules are necessary.  The agreement also provides local officials more flexibility in trying 
less-costly approaches of reducing trash.  Environmental groups such as Heal the Bay, 
Santa Monica BayKeeper, and Friends of the L.A. River applauded the agreement.  
Rather than spend money on litigation, county and city officials will allocate funds to 
improve water quality. 

Clearly, all communities in Los Angeles County will have to share the financial 
burden in helping to reduce contamination from stormwater runoff.  This may require 
many communities to modify their budget priorities.   

As long as communities make a reasonable, good faith effort to address 
stormwater pollution issues, it is unlikely that federal and state officials will take legal 
action.  Thus far, this has been the case.  Failure to make such an effort, however, will 
certainly result in legal action against violators.  Moreover, environmental groups can 
choose to file lawsuits against federal and state officials if they do not continue to pursue 
polluters.  Such action will lead to costly delays in meeting federal water quality 
standards and will likely lead to even more draconian measures given present federal and 
state law and previous judicial decisions.
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Previous Actions by the LA Regional Water Board

The impacts on water quality and the heightened risks to public health from MS4 
discharges that affect receiving waters across the U.S. and in Los Angeles County and its 
coastline have been well studied and documented.  Accordingly, the LA Regional Water 
Board has taken a number of significant actions to control such discharges (LARWQCB, 
2001)

In 1990, the LA Regional Water Board adopted Order No. 90-079, the Los 
Angeles County MS4 Permit.  That permit required the Los Angeles County Flood 
Control District, the County of Los Angeles, and the incorporated municipalities in Los 
Angeles County to implement stormwater pollution controls including updating 
ordinances, optimizing existing pollutant controls such as street sweeping, construction 
site controls, and others.  The Regional Board required all Permittees to adopt at least 13 
specific BMPs for consistency across the County.  The 1990 permit was executed on a 
system wide basis due to the highly interconnected storm drain system serving a 
population substantially larger than 100,000 residents.  At this point, the region was 
committed to MEP standards—cleaning up stormwater to the maximum extent 
practicable.

On July 15, 1996 the LA Regional Water Board issued Order No. 96-054 that 
updated the 1990 permit.  The 1996 Los Angeles County MS4 permit required model 
programs be formulated and implemented by the Permittees for Public Information and 
Public Participation, Industrial/Commercial Activities, Development Construction, Illicit 
Connections and Illicit Discharges, Public Agency Activities, and Development 
Planning.  These model programs will change with time as more data on stormwater 
impacts are collected and become available. 

On January 31, 2001 the Los Angeles County Department of Public Works 
formerly requested to renew their MS4 permit in the form of an ROWD for the County of 
Los Angeles and the incorporated cities, except the City of Long Beach.  This request 
began the process of reissuance of the permit, which entered into its third permit term.  
On the same day the Los Angeles County Flood Control District submitted an ROWD.  
The Regional Board staff invested considerable time and effort in providing opportunities 
for public participation and comment.  Over 30 meetings, two workshops, and many 
outreach activities were conducted to allow the public, Permittees, and other interested 
parties enough opportunity to participate in the development of permit requirements and 
language prior to consideration by the Regional Board for adoption.  The reissued MS4 
permit committed the region to meeting water quality standards based on the State Water 
Resources Control Board’s precedential Orders. 

Implementation of the MS4 permit requirements should reduce pollutants in 
stormwater in a cost-effective manner.  The adoption of BMPs should also reduce 
pollutant discharges and enhance the quality of surface water. 

The final steps of the regulatory process are now under way—TMDLs for the 
various impaired water bodies of the region are being promulgated. 

Overall, it is clear that the LA Regional Water Board does not intend to require 
that municipalities build advanced treatment plants: indeed, they have publicly expressed 
the sentiment that  they oppose this solution.   
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Implementation of Regional Solutions 

A regional infiltration and BMP treatment system, in combination with source 
control of trash, pesticides, and trace metals, can substitute for individual site controls on 
land parcels within the drainage area.  This could take the form of “Local Equivalent 
Area Drainages”, implementing regional solutions that would achieve better results than 
the application of new source controls, which, in built up areas, will have significant 
effects only over the long term during which existing structures are rebuilt. 

Funding for regional solutions may pose a challenge because of Proposition 13 
and other restrictions on tax policy.  The challenge however is not insurmountable if 
property-owners and voters become adequately informed and educated. Nevertheless, 
regional solutions may significantly shift administrative and cost burdens for water 
quality protection from businesses and development firms to local government.   

Trading Schemes 

“Cap and trade” systems, in which regulatory agencies set a cap on the amount of 
pollution allowable and allow trading of discharge rights within the constraints of the 
cap, have been successful in several fields.  A group of municipalities, for example, 
might assign discharge rights to landowners within a watershed such that total releases 
meet the constraints of the TMDLs.  They could then allow trading in the discharge 
rights, so that those who can reduce discharges at least cost are the first to do so, and the 
overall cost of meeting the TMDL is minimized.  Municipalities themselves, as owners of 
parks and open space, might be able to develop regional solutions and fund them through 
sales of discharge rights to others. 

Stormwater pollution control may be particularly amenable to this approach 
because the costs of control are highly site-specific.  In many cases, there may be 
considerable economy in applying regional solutions in the best possible sites rather than 
controlling every site individually. 
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DESCRIPTION OF ALTERNATIVE APPROACHES 

Infiltration

Before the City of Los Angeles was established, most of the rain that fell in the 
region evaporated or percolated into the soil.  The groundwater was continually 
replenished and runoff flows were small.  As population grew, impermeable surfaces 
such as paved roads, parking lots, and rooftops covered more and more of the land.  
Residences, commercial facilities, and roads were designed to shed water as rapidly as 
possible.  Historical measurements of discharges to the Los Angeles River at Firestone 
Boulevard indicate that runoff has increased from 5% to 45% of rainfall.  This change 
adversely affected stormwater quality in two ways.  First it increased the amount of 
stormwater flow, magnifying the cost of any measures to control quality (and also 
requiring ever more costly flood control measures).  Second, water that flowed directly to 
streams and the ocean no longer benefited from the purifying action of soil and 
vegetation, which can remove particulates through physical filtering, sequester some 
chemicals by adsorption, and destroy organic and biological contaminants by 
biodegradation.

Any program for remediation of stormwater contamination should reverse this 
trend, reducing the load of both water and pollutants on other parts of the system.  At the 
same time, pollution of groundwater must be avoided.  However, infiltration will benefit 
from the very considerable capacity of soils to filter particles, adsorb contaminants, and 
biodegrade organic materials.  A relative estimate of the magnitude of the problem may 
be made by comparison with examples of leaking underground storage tanks at gasoline 
stations.  In many cases, spills of tens or hundreds of gallons of gasoline are now being 
handled by “intrinsic remediation”—allowing natural biodegradation to degrade the 
hydrocarbons.  The acceptability of this approach has been supported by extensive 
research.  Hydrocarbon infiltration with stormwater will involve far lower concentrations 
of hydrocarbon, and will mostly be the higher-molecular-weight compounds that are 
much less mobile in soils than gasoline.   

We can also compare stormwater infiltration to the effects of septic tanks.  These 
systems infiltrate sewage that has received only a modest degree of treatment.  Yet they 
are still in use in the Los Angeles Region, and indeed are the primary waste disposal 
method for 15% of households in the U.S.  Groundwater contamination from septic tanks 
has occurred, but most are considered effective and safe waste disposal systems.  

This comparison suggests that the relatively low concentrations of pollutants in 
common stormwater, with appropriate controls on sources of specific contaminants, will 
not pose a significant threat to groundwater quality. 

The permeability of soils in the Los Angeles basin varies from place to place.  
Beneath the Whittier Narrows spreading basins, for example, sand and gravel deposits 
allow very high rates of infiltration.  In other areas, clay-rich soils reduce rates of 
infiltration.  However, the historically low rates of runoff indicate that infiltration is 
capable of handling the bulk of the rainfall in the Los Angeles Region.  Many areas 
routinely considered as having poor infiltration rates will never the less be useful as 
multi-purpose infiltration systems.  A soccer field, for example, can be used as an 
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infiltration basin at little additional cost, and will make a valuable contribution even if 
infiltration rates are low in comparison to those in spreading basins. 

Source Control 

Industrial Releases 

Industrial discharges can be controlled by a vigorous program of source 
identification and control.  Businesses have a fundamental responsibility to do their work 
without contaminating their neighborhoods, and in the great majority of cases can do so 
without significant interference with their activities.

Trash Management

Many businesses and some homeowners contribute a disproportionate amount of 
trash to the urban burden.  Paper waste often accumulates in the parking lots of fast food 
outlets and strip malls, where it can wash into the street during rainstorms.  Inadequate 
dumpsters and garbage cans are overloaded so that trash spills into the streets.  Poorly 
covered trucks can allow trash to fly out on the streets.  In addition, citizens throw trash 
from their cars onto the streets (it has been estimated that as much as 60% of trash on 
freeways by weight is cigarette butts).  All of these practices are illegal, but enforcement 
is currently rare and weak.  While perfect compliance with anti-litter laws is not 
expected, there could certainly be major improvements through enforcement.  Much of 
the cost of such efforts could be recovered through fines, with the satisfying result that 
those causing the problem would be paying for cleaning it up. 

Municipalities are responsible for the trash deposited on their streets, and most 
will respond by installing screens on catch basins.  These are sometimes referred to as 
catch basin “inserts”.  They will have half-centimeter openings and will be designed to 
collect trash during periods of low or modest flow, but to bypass the flow during heavy 
storms or if they are clogged.  This will avoid local flooding that would be caused by 
clogging.

Street Cleaning 

Trash that escapes enforcement efforts can be collected by street cleaning before 
it reaches the storm drains.  Enhanced street cleaning is likely to be necessary as cities 
install half-centimeter screens on their catch basins.  Trash that is now washed out of 
sight (at least until it reaches the beaches) will accumulate on the screens and possibly 
clog them.  More effective and more frequent street cleaning will reduce this problem. 

A major fraction of the pollutants in stormwater runoff are adsorbed on 
particles—this is particularly true of trace metals and pesticides, which are significant 
contributors to impairment of the receiving waters.  Some of this particulate matter can 
be removed from streets by higher-quality street vacuuming equipment, which collects 
the dirt much as a vacuum cleaner does.  This equipment is more expensive to purchase 
and operate, but it would make a significant contribution to reducing chemical pollutants 
in stormwater. 

The Port of Seattle has tested high-quality street sweepers as a cleanup method in 
its container storage area (FHWA, 2003).  The approach was successful, removing one-
third to one-half of particulates and their associated pollutants.  While the equipment is 
somewhat more expensive than simple sweepers to purchase, operations costs are about 
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the same.  The fine particles carry a significant portion of the pollutants, but they 
constitute only a small portion of the total mass of material on the streets, so their 
collection and disposal does not significantly increase costs.  Such street cleaning may be 
more effective in Southern California, where the long dry season allows dust to 
accumulate for many months.   

As explained in detail later, there would be substantial secondary benefits 
associated with improved street cleaning.  Neighborhoods would look better, and 
residents would be exposed to less resuspended road dust, which dirties buildings and 
may have significant negative health effects. 

Some investigators have also proposed street washing, using recycled water.  If 
this were done during dry weather, and all of the dry-weather flow were being collected 
for treatment in wastewater treatment plants, street pollutants would be kept out of the 
rivers.

Pesticide Substitutions 

Many of the receiving waters in the Los Angeles Region are impaired by 
pesticides, particularly Diazinon and Chlorpyrifos.  The approach to this pollution should 
be the same as it has been historically for other pesticides that threatened environmental 
quality.  None has ever been dealt with by treating contaminated waters.  Those who use 
the pesticides should be responsible for ensuring that no water pollution results from that 
use.  Pesticides that cannot be properly managed by appropriate use protocols such as 
labeling or use rules enforcement and which have an inherent tendency to persist in the 
environment should be banned. Pesticide controls are instituted by the state and federal 
governments, so additional political effort will be needed if a bans on specific 
compounds are required. 

We presume that these pesticides are used in many cases because they are 
currently the most economical approach to insect control, and that substitution of another 
method would involve some cost.  However, there are many possible alternatives, 
including use of more readily degraded pesticides, insect-resistant strains of plants, 
biological control with natural insect predators, and others.  There are many examples of 
success with such integrated pest management (IPM), particularly at golf courses 
(NRDC, 1999).  In some cases owners were pleased to find that costs actually declined 
when they switched from pesticide-dominated approaches to IPM. 

Trace Metals 

Trace metals enter stormwater as rain drains from industrial operations, 
transportation land uses, and other sources.  Brake pad wear on cars produces a fine dust 
of copper.  Zinc is released when galvanized equipment contacts the water.  Trace metals 
in stormwater can be controlled by covering machinery and materials that release trace 
metals, by capturing and treating runoff from large industrial operations and 
transportation land uses, and by developing alternative materials for brake pads (research 
is currently under way on this objective).

Control of Automotive-Related Sources 

Motor vehicles and related facilities are the source of many types of runoff 
pollutants, including hydrocarbons from oil and fuel leaks, and road wear.    Vacuum 
street cleaning is effective in dealing with particle-bound hydrocarbons left on the street, 
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and infiltration can effectively deal with hydrocarbons that are transported or deposited 
off the street surface.

Control of Bacteria 

Bacterial contamination in stormwater is typically measured as counts of 
“coliform” bacteria, a category that contains many species of bacteria.  While very few of 
the coliforms cause disease, some of these species are very abundant in human waste, and 
so detection of the group has long been used as a marker for sewage pollution.  Efforts to 
interrupt the fecal-oral transmission of disease have commonly taken the elimination of 
coliforms from water as a surrogate for judging efforts to prevent the spread of the 
microorganisms that do cause disease.  Where coliform counts in drinking water have 
been reduced (in much of the industrialized world) transmission of water-borne disease 
has indeed been largely eliminated.  Thus the use of coliform counts as a marker for 
disease control has been remarkably successful.    In some cases, a more specific test for 
“fecal coliforms” is used, because the test is an indicator of contamination by warm-
blooded animals, including humans.   While we have always counted coliforms, the real 
concern is pathogens—microorganisms that can cause disease.  For sewage pollution, the 
association between the two has been strong, and controlling coliforms has been 
equivalent to controlling disease.  The situation for stormwater, however, may be far 
more complex.  Because there are many non-human sources of coliforms, it is possible 
that the test for their presence may be positive even when no human pathogens are 
present.

The sources of the coliforms found in stormwater remain uncertain.  Pet wastes 
certainly include bacteria that test positive as coliforms, but the degree to which pet 
wastes constitute a disease threat is uncertain.  Wild mammals, such as raccoons, 
possums, skunks and coyotes, may contribute when their wastes are left on paved 
surfaces.  It has been proposed that fecal matter from homeless people denied access to 
restrooms may be a source, but there has been no study confirming this.  In less 
developed areas with poor soil infiltration conditions, it is likely that poorly operated 
septic tanks and illegal disposal of gray water are contributing to the coliform counts 
detected in runoff.  If septic tanks are the source, strict enforcement of waste control 
ordinances is appropriate.  If homeless people are the source, provision of restroom 
facilities would be far cheaper than any imaginable stormwater treatment system (as well 
as being more humane).  If pet feces are the source, the only approach is, through public 
outreach and enforcement, to press people to clean up after their pets.  It must be 
expected, however, that such an approach will not be 100% effective.  The contribution 
of wild animals seems uncontrollable.   

Because the sources and significance of the coliform counts remain uncertain, it is 
important that research on the topic be pursued immediately.   The recent development of 
genetic techniques for precise and rapid identification of bacterial species now provides 
the tool needed to provide the information needed to develop effective policies. 

Coliforms, and presumably the associated human pathogens, are substantially 
reduced in treatment wetlands.  Infiltration of course removes them from runoff flows, 
and adsorption on soils and biodegradation are effective at protecting groundwater.
Water storage, because it holds coliforms in an environment for which they are not 
adapted, and because it allows settling of particles to which they may be attached, has 
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some beneficial effect.  Disinfection, using chlorine, chloramines, or ultraviolet light is 
possible, but relatively expensive. 

Water Quality Control Board Rules allow for 17 exceedences of the coliform 
limit per year.   There are about 32 days per year of significant rainfall in the region, so it 
has been anticipated that exceedences during the heavy winter storms will be difficult to 
control, and will be allowed. 

Improved Enforcement 

It is important that source control efforts include genuine and credible 
enforcement.  Rules that are widely ignored, of course, will not help clean up runoff 
water, and a considerable fraction of runoff contaminants come from illicit discharges or 
disposal. Trash is an obvious example—littering is already illegal, so 100% of the trash 
in stormwater represents illegal release.   

The Environmental Protection agency describes an example in which improved 
enforcement of existing law was effective (USEPA, 1999): 

“…during a 12-month period, the Houston, Texas, Public Utilities Department 
identified 132 sources of discharges leading to Buffalo Bayou, the local drinking water 
source, with estimated flow rates ranging from 0.3 to 31.5 liters per second.  Houston’s 
program involved monthly sampling from bridge crossings; analysis of samples for 
carbonaceous biochemical oxygen demand, ammonia and nitrate nitrogen, pH, TSS, DO, 
temperature, fecal coliform, and chlorine residual; comparison of samples to baseline 
flow concentrations; weekly sampling of temperature, dissolved oxygen (DO), and fecal 
coliform in stream reaches suspected of contamination; boat sampling to identify the 
contaminating outfalls along the reach; and, finally, a land-based search to pinpoint the 
source.  Of the flows identified during the program, 85% were due to broken or clogged 
wastewater lines and 10% were due to illicit connections (Glanton et al., 1992).  Eight 
months after an illicit discharge detection and elimination program began, fecal bacteria 
log mean concentration was reduced from 20,000 colonies/100mL to 2,000 
colonies/100ml.” 

Thus, in this example, a 90% reduction in bacterial contamination resulted from a 
careful enforcement program alone. 

Detention and BMP Treatment 

Stormwater Detention Basins

Many of the problems of stormwater management are associated with its very 
irregular rate of flow.  During dry periods runoff flow rates are so low that the water can 
be handled by existing sanitary wastewater treatment systems.  During rainstorms, the 
water comes so fast that municipalities have had difficulty doing anything beyond 
avoiding floods.

The first step toward dealing with this problem is to increase infiltration—
substantial reductions in the peak flow rates are possible.  The second approach is to 
provide storage systems that will hold water back during the peak flow periods.  
Detention basins will reduce peak flows, collect trash, provide quiet water for settlement 
of particles and their associated pollutants, and promote infiltration.  Analysis of the 
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National BMP Database (Strecker et al., 2003) shows that detention basins infiltrate an 
average of 30% of the water they receive. 

The primary difficulty with this approach is the shortage of available sites to 
construct large reservoirs.  The topography of the Los Angeles area does not include any 
deep canyons in lower reaches of the rivers that could easily be made into reservoirs.  
Moreover, virtually all of the land is already occupied by other uses and would 
accordingly be very expensive to acquire.

This means that detention basins must be conceived as a distributed network of 
smaller systems, with each serving multiple uses.  A useful model is the Sepulveda Dam 
Recreational Area, which retains water during storms to prevent downstream flooding.  
For the great majority of the days in the year, the basin is mostly empty, and serves as a 
park and a wildlife refuge. 

A rough estimate of the general feasibility of a regional-park-based approach can 
be calculated.  The City of Los Angeles currently has about 5% of its area in parks 
(Wolch et al., 2002) and it is reasonable to presume that at least a similar fraction is park 
throughout the LA Region.    Thus, moving the rainfall from adjacent developed areas to 
the parks would constitute concentration of the flow by a factor of 20 (20 acres of land 
would drain to 1 acre of park).  If the runoff coefficient for the developed areas is 0.5, a 
rainfall of ¾ inch would thus put 8 inches of water in the parks.  This is less than the 24-
inch depth of flooding assumed for the stormwater parks planned in the Sun Valley 
project, suggesting that this approach is feasible on the large scale in terms of the amount 
of land required.

This calculation is quite approximate: the runoff coefficient is uncertain, and 
several other factors are poorly known.  Never the less, the calculation suggests that a 
joint program could simultaneously provide the region with needed parks and needed 
stormwater infiltration capacity. 

Sanitary Treatment of Dry Weather Flows 

During dry weather, small flows are present in the stormwater system as a result 
of overwatering of lawns, car washing, and other discharges.  This modest amount of 
water can be collected and passed through existing wastewater treatment plants, which 
commonly have more than enough excess capacity for this purpose.  Because the dry 
season in Southern California is very long, this would prevent runoff pollution of the 
oceans for much of the year. 

Where this is done, street washing with recycled water would be possible.  
Collecting and treating the contaminants during dry periods would leave the streets clean 
for the rainstorms, when the water cannot be collected. 

Treatment Wetlands 

Wetlands remove many pollutants from the water that passes through them.  The 
low flow velocities allow sediments to settle, removing particulates and any pollutants 
that are adsorbed on them.  Algae and rooted plants absorb nitrate and phosphate as they 
grow.  Vigorous microbiological activity degrades organic chemicals, as microbial 
predators consume disease organisms.  These observations suggest that wetlands can be 
constructed to serve as treatment systems for stormwater and dry weather runoff.  While 
this approach requires dedication of land, it has the considerable secondary benefit of 
providing riparian wildlife habitat and esthetic values. 
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A system of treatment wetlands has been designed for the San Diego Creek 
Watershed that drains to Newport Bay, in Orange County, California. The system will 
serve an area of 120 square miles, and is expected to cost in the low tens of millions of 
dollars.  It is expected to meet the low-flow nitrogen TMDL, the phosphorus TMDL 
during most years, and the fecal coliform TMDL during low flows. 

A similar system has been constructed to provide stormwater quality protection 
for the Ballona Wetlands Watershed in the City of Los Angeles.   

BMP Treatment of Flows from Problem Watersheds such as Industrial Areas 

If source control is not successful for some industrial areas, it may be necessary to 
collect the runoff water and use more sophisticated BMP treatment.  These might best be 
constructed as private facilities serving a consortium of local industries, and funded by 
them for the purpose.  A public/private partnership could be created, perhaps with public 
loan guarantees.  Past experience with business improvement districts could serve as a 
model. 

Partial Treatment in Curbside Units 

Many proprietary devices have been developed for treatment of runoff as it enters 
curbside catch basins.  These generally remove trash from the flow, and may also collect 
sediments.  Some include adsorbants to remove hydrocarbons and trace metals.  They 
have the disadvantage that they are designed to bypass during higher volume wet-weather 
flows.  All require some degree of maintenance, and some are expensive to install.  Trash 
and sediment must be removed on a regular basis, and adsorbants must be replaced when 
they are exhausted.  Never the less, they may be useful for treatment of problem dry 
weather flows in specific areas, such as industrial or commercial zones. 

Public Outreach and Education 

Much of the pollution in runoff water arises from actions of individuals—litter is 
discarded in the street, for example, or pesticides are used carelessly in a residential 
garden.  This pollutant load can be reduced by educating citizens and urging them to 
behave in a way that protects water quality.

An effort in Oregon, conducted by the Tillamook Bay Rural Clean Water Project, 
was made to educate local farmers about the steps they could take to protect local 
streams.  This involved personal visits, tours of successful BMPs, newsletters, and 
presentations (USEPA, 1999).  Four years after the program began, bacterial 
concentrations dropped 40% to 60% in Tillamook Bay and 50% to 80% in local rivers.  
Thus in some cases significant progress can be made at very low cost through public 
education.

Good Housekeeping for Municipal Operations 

While the behavior of individual citizens may be difficult to control, 
municipalities have far more control over their own operations.  Efforts can be made to 
avoid careless use of pesticides and fertilizers on municipal facilities.  Such steps have 
modest, but measurable impacts.  An EPA report notes (USEPA, 1999): 

“…the City of Bellevue, Washington, found that street cleaning three times a 
week removed about only 10% of urban runoff pollutants; catch basin cleaning 
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twice a year was estimated to be about 25% effective” (Pitt and Bissonnette, 
1984).

Combined Approaches for Stormwater Quality Management  

A general classification of rainfall receivers and appropriate methods for dealing 
with runoff they produce is shown in Figure 1.  While the approach it describes is quite 
general, and other mixes of alternatives are possible, it shows one set of measures that 
can be used to control stormwater pollution. 

Streets

The first step in reducing pollutants on streets is to restrict pollutant discharges 
from adjacent properties.  Source control measures should prevent the release of 
industrial pollutants and construction sites should be managed to contain sediments.  
Litter laws and pet dropping collection laws should be enforced, although it must be 
acknowledged that it is not possible to prevent these inputs entirely.  To stop litter from 
entering the storm drains, cities should install half-centimeter screens on their catch 
basins.  The use of such screens will require diligent street cleaning, to ensure that the 
drains are not blocked during storms.  In Southern California, rains mostly occur during a 
well-defined season, and frequently weather reports give two or three days warning of 
major storms.  Cities should develop contingency plans for rapid-response street cleaning 
when storms are coming, to minimize stormwater contamination and the chances of 
flooding caused by clogged screens. 

In some areas, where runoff water quality is relatively good, the streets 
themselves might be used as groundwater recharge facilities, by converting unused alleys 
to park/detention basins or by using permeable pavements. 

It remains likely, however, that much street runoff will be of marginal quality.  
For the immediate future, it is also likely that a major portion of runoff from other 
sources will be initially discharged to streets, so that efforts to make use of stormwater as 
a water resource will require collection, and a degree of treatment before infiltration.   

In most cases, this can be done with regional solutions.  Water from storm drains 
can be collected in detention basins and wetlands, where sedimentation and biological 
activity will reduce pollutant load, and groundwater recharge can occur.  The detention 
basins will serve as parks during the greater part of the year when water is not present, 
and the wetlands will double as much-needed wildlife habitat.   
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Figure 1.  Stormwater quality control solutions for Southern California 
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Alleys for Public Use and Infiltration

Some alleys in urban areas are no longer necessary for access purposes.  Indeed, 
many have become nuisance areas because of illicit trash disposal and criminal activity.  
Many of these could be gated and converted to small parks, with keys provided for local 
residents.  They could simultaneously serve as infiltration facilities or as bioswales.   
There are currently 2.3 square miles of alleys in Los Angeles, for example.  While many 
must be retained for access purposes, the fraction that could be converted could constitute 
a significant stormwater retention and infiltration resource.  Alleys maintained for access 
might be candidates for partial or permeable pavements. 

Similar approaches could be used for power line rights-of-way. 

Exposed Commercial Activity 

Very often the cheapest approach to stormwater quality control for exposed 
commercial activities is simply to cover them.  Stormwater will thereafter come in 
contact only with the rooftop, and runoff will be much less polluted and more easily dealt 
with.  However, for some large-scale activities, such as oil refining, it is not physically 
possible to provide a roof.  For others, such as auto dismantling, the large area needed 
and the relatively low value of the activity may mean that a roof is not financially 
possible.  Such facilities must be required to collect and treat runoff from their facilities, 
and indeed this is already being done in many cases.  While there certainly are costs 
involved, it has generally proven possible, through a combination of better housekeeping, 
substitution of non-polluting materials, and simple on-site treatment processes, to solve 
these problems.  Requirements for on-site treatment are advantageous because the cost of 
such treatment is borne by the business that produces the pollutant, providing incentives 
for conversion to less-polluting products and methods.  Consequently, green 
manufacturing will become increasingly common. 

Construction Sites 

Release of sediments from construction sites can be ameliorated if the 
construction crew provides erosion control measures, such as maintaining vegetation or 
spraying exposed soil with polymer stabilizers, and an adequate on-site retention pond 
for rainfall, along with dikes, silt fences, and appropriate vehicle entrance construction to 
prevent runoff.  Detention allows the sediments to settle out and the exposed soils can 
function effectively for groundwater recharge. It is anticipated that the costs of these 
measures will be small in comparison to construction costs.  A more detailed list of best 
management practices for construction sites appears in Appendix I.   

Residences

In most cases, homes and the surrounding landscaping have been designed to 
facilitate rapid runoff.  It is necessary that water not pool in depths sufficient to flood 
houses, and ponding is viewed with irritation, even if it is harmless and temporary.  
However, single-family homes typically are surrounded with a significant area of land 
that could serve well for infiltration.  Commonly, the land is planted or covered with 
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grass.  The runoff from landscaping and residential rooftops typically contains only small 
amounts of pollutants that are readily removed by percolation through the root zone.   

Landscaping for the typical single-family home could be arranged to infiltrate all 
of the rainfall that it receives (except, perhaps, in the most severe storms).  Lawns a few 
inches below surrounding sidewalks could serve as infiltration ponds, gardens could 
receive roof runoff, and downspouts could conduct runoff to dry wells.  Because the 
water would have had very little contact with pollutants, such infiltration would be an 
excellent addition to groundwater resources. 

However, very few residences are arranged in this manner and, indeed, building 
codes often specify features that promote rapid runoff to the street.  Building codes 
should be changed to utilize single-family homes as recharge sites.  It is anticipated, 
however, that the effect on runoff will be seen only slowly in built-up areas as old homes 
are gradually replaced.  Retrofit of existing homes will be expensive and politically 
difficult, but for new construction, single-family homes could be made to produce 
essentially zero discharge at little or no additional cost. 

Xeriscaping—planting with native and other drought-tolerant plants—can also 
help to provide space for water infiltration, and it reduces watering and therefore the 
chance of irrigation runoff.  Such landscaping also requires less fertilizer and pesticide, 
and so reduces incidental contamination. 

In many cases, cities may be able to take interim steps to reduce runoff from 
homes.  They have control over the “city strip” land that lies between the sidewalk and 
the gutter.  It would be possible to institute a program of replacing the lawns after minor 
excavation, so that these areas would lie below the sidewalk and curb and serve as runoff 
detention and percolation basins. 

Where infiltration is not possible, much residential runoff may be acceptable for 
direct discharge to the ocean, as long as it is not contaminated first by passing through 
polluted streets.  More contaminated water can be conveyed to regional water cleanup 
and recharge facilities. 

Low-flow Treatment in Wastewater Treatment Plants 

Wastewater treatment plants are built with excess capacity in order to handle 
increased flow during rainy weather.  While sanitary systems are designed to exclude 
stormwater, holes in manhole covers, leaks in piping, and illegal connections all allow 
the entry of some water during rainstorms.  The flow is a very small portion of the 
rainwater, but can produce a significant increase in the much smaller sanitary flows—
sometimes up to 50%.  Treatment plants are designed with excess capacity to handle 
these peak loads. 

This excess capacity can be used to treat dry weather runoff during periods when 
there is no rain.  While these flows are not, by definition, stormwater, and indeed are 
governed by a separate set of regulations, dry weather runoff is often a significant 
contributor to impairment of receiving waters and its treatment would contribute to the 
objectives of stormwater control.  It is also possible to use this capacity in concert with 
“street washing”.  In this approach, tank trucks filled with recycled water could be used 
to wash the streets, particularly in the months before the first rain of the fall.  
Contaminants removed from the streets and drains by the washing would be treated in the 
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wastewater plants, leaving the streets far cleaner when the rains came. At present, 
municipal street cleaning is a prohibited activity where it results in flows to the storm 
drain system. 

This treatment approach for dry weather runoff could also treat runoff from small 
rainstorms.     

It is likely that all of dry weather runoff could be treated for much of the Los 
Angeles Region.  Such a step would eliminate essentially all runoff pollutants in the areas 
where this is possible.  Because this approach uses capacity that is already in place, the 
cost for this alternative is low. 

This approach would be particularly significant for control of coliforms.  Sanitary 
treatment of dry weather flows would eliminate coliforms through much of the year.  
Rain occurs during only 32 days of the year, on average (Some of these storms are so 
small that the runoff could still be treated.  On the other hand, untreatably high levels of 
runoff typically continue for a few days after a major storm).  The LA Regional Water 
Board allows variances for 17 days of wet weather flow during the year.  Thus it seems 
likely that dry weather runoff treatment at wastewater treatment plants, plus some degree 
of source control, plus the variances, will be sufficient to bring most areas into 
compliance with the bacteria rules. Further study, including some basic research on the 
sources of coliforms, is necessary to confirm this. 

In considering the acceptability of this approach, it is important to note that beach 
use declines during wet weather, so that closures during the variance days would have a 
small effect on overall beach use and public health.  

Capture and Use of Rooftop Runoff 

In many cases, the pollutants from commercial rooftops, like those from 
residential roofs, could be readily removed by soil infiltration.  With appropriate controls 
to avoid specific pollutants from commercial activities, roof runoff could be used for 
groundwater recharge.  Designs exist for infiltration planters, in which the planter has 
high sides that allow it to function as a reservoir, and an open bottom that allows 
infiltrating water to pass into the soil.  Risks of groundwater pollution could be mitigated 
through the use of biologically active and adsorbant soils.  Commercial rooftops are 
commonly associated with large parking areas, which could be adapted for infiltration.  
Such efforts will be more difficult than those for homes, because most commercial 
facilities have a higher ratio of roof area to land area.  In some cases it may be possible to 
store runoff for future irrigation use. 

The Washington State Department of Ecology (2001) has developed a decision 
tree for dealing with downspout discharges.  For lots larger than 22,000 square feet, it 
specifies either dispersion or infiltration systems for runoff.  For smaller lots on suitable 
soil, infiltration systems are required.  Where soils do not readily accept infiltration, 
surface dispersion may be appropriate.  If water quality is good and infiltration and 
dispersal are not possible, disposal to the storm drains is accepted.   

Parking Lots and Landscaping 

Parking areas occupy a very large amount of land in Southern California, and 
accordingly represent a significant opportunity for improvement in stormwater 
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management.  Construction costs for parking lots are far smaller per square foot than 
those for buildings, so that alterations are cheaper.  They are reconstructed more 
frequently, so that requirements applying to new construction or reconstruction will 
propagate through the parking lot inventory much more rapidly than those for buildings. 

In most cases, parking lots could serve as sites for rainwater infiltration.  Trash 
can be collected on grates and be disposed of properly by the lot owners.  The curbs 
around plantings (which are often necessary to avoid damage to the plants from cars) can 
be slotted so that water passes through them to infiltrate in the planter soils.  Planted 
areas must be below grade, so that they collect and temporarily store water, and could be 
expanded, utilizing more space where cars don’t actually park, such as the areas between 
and behind the parking bumpers.  In some areas, permeable pavements could be used.  
Collected water could be passed to leach fields built under the parking lot.

An example of this sort of development is provided by the 6-acre parking lot of 
the Oregon Museum of Science and Industry (NRDC, 1999).  It had originally been 
proposed as a traditional design, with water draining to catch basins, storm drains, and 
eventually the Willamette River.  At the request of the Portland Bureau of Environmental 
Services, it was redesigned to use vegetated medians and landscaping as swales and 
linear wetlands.  The parking lot is now able to infiltrate the water from a storm of 0.83 
inches in 24 hours.  Overall construction costs for the revised design were actually lower, 
because of the reduced costs for catch basins and drains. 

Pervious pavements have also been developed so that even the space where cars 
are parked can be used for infiltration.

There is some concern over whether infiltration from parking lots will pollute 
underlying aquifers.  Sediments, hydrocarbons, and trace metals are likely to be present 
in parking lot runoff from ordinary commercial establishments.  But all of these are 
generally well retained on soils, particularly if the soils are selected to serve this purpose.  
Adsorbent materials might be added as a surface layer, to further retain hydrocarbons and 
trace metals. 

It will be necessary to develop new guidelines for parking lots.  The public and lot 
owners will not tolerate flooding that requires them to wade to their cars, so detention 
and infiltration systems will have to be carefully designed.  Overflow will occur in 
extreme storms, and the lot and remediation areas should be designed so that the excess 
water flows to the street without impeding access to parked vehicles.  Redesigned lots 
can be required for any new construction or for major renovations, but complete retrofit 
of all lots is likely to be too expensive for political acceptance.

This will require some additional maintenance.  If adsorbants are included in the 
recharge areas to help control hydrocarbon infiltration, for example, these will have to be 
renewed from time to time.  Regular trash collection will be required. 

It is anticipated that most parking lots could become zero runoff areas, 
contributing substantially to water conservation and pollutant remediation.  Further, very 
large parking lots, such as those at “big box” stores and shopping malls, could be 
reconstructed as stormwater infiltration facilities serving surrounding neighborhoods.  In 
a cap and trade system, the lots would become financial opportunities for the retailers. 
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River Greening

The Los Angeles Region has become infamous for its historical conversion of 
rivers to concrete-lined flood control channels.  While these have served the purpose of 
moving water rapidly to the ocean and avoiding flooding, they have also prevented 
infiltration in the riverbed.  For this and many other reasons, advocates have proposed 
“greening” the river.  This would involve widening the river at some points and replacing 
the steep concrete walls with gently sloping vegetated shores.  Parks and wildlife habitat 
could be developed alongside the river, designed such that they would flood when the 
river is high.  This would allow infiltration to occur, and by providing temporary storage, 
would decrease peak flood flows.  In many areas it may be possible to replace the 
concrete bottoms of rivers with permeable surfaces.   

The Sepulveda Dam Recreation Area is an excellent example of such a facility.  It 
stores water during heavy rains, but serves as a park and wildlife refuge during the 
greater part of the year when it is not flooded.  It promotes infiltration of water during 
rain events.

Certainly, any such modifications of the rivers must be designed carefully so that 
flood risk is not increased.  But this is clearly possible.  Indeed, increased infiltration and 
storage capacity along the river will reduce peak flows and therefore the frequency of 
floods, and reduce the associated costs. 

Infiltration in Residential Streets 

Many areas in Southern California are primarily residential, and runoff from these 
areas is only moderately polluted—it could be used for direct infiltration without 
treatment.  In newly developed areas, homes could be designed so the runoff is near zero.
However, many areas are currently already built out.  In these, preventing runoff to the 
street would be expensive.  In many cases, it may be possible to install infiltration 
devices in the public streets.

Infiltration in Parks 

Public parks, in most cases consisting predominantly of grassy areas, are already 
contributing to groundwater infiltration.  However, some portions still contribute to 
runoff, and could be regraded to collect water rather than shedding it.  Indeed, many 
could be rebuilt to serve as groundwater infiltration systems serving surrounding areas.  
Playgrounds could be sunk below surrounding areas in order to collect water during 
rainfall events.  Designs would have to include provision for infiltration at acceptable 
rates—water left standing for days could become a nuisance.  In some areas, soil 
conditions might preclude this approach. 

During the few days after water is collected and before it percolates, that area of 
the park will be unavailable for other uses.  However, parks are little used during rainy 
weather in any case, and detention will only occur on a few days each year, so the 
interference will be minimal. 

Public Facilities

Runoff from public facilities could be reduced by many of the measures 
previously discussed.  Parking lots could be used for infiltration and rooftop runoff could 
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go to planters serving as infiltration systems.  Retrofit of government facilities could 
begin more quickly than for individual homes, as part of the effort required to meet 
regulations.
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PRIMARY BENEFITS OF RUNOFF QUALITY CONTROL 

The immediate purpose of runoff quality control is protection of the receiving 
waters.  In the Los Angeles Region, this refers primarily to rivers, coastal wetlands, bays, 
and the ocean.  Many benefits are definable. 

Fishing

Pollutants in stormwater can adversely affect fishing.  Commercial fishing is a 
small and declining industry in the waters local to Southern California, but sportfishing 
remains a significant activity, bringing income to coastal businesses and providing 
recreational opportunity for many people.  Cleanup of stormwater will preserve and 
enhance this activity by ensuring that fish are safe for consumption and by preserving 
fish breeding grounds in estuaries. 

Swimming 

Ocean swimming, as part of a visit to the beach, is a recreational activity enjoyed 
by millions of people each year in Southern California.  It attracts tourists who contribute 
substantially to coastal economies.  It is discouraged if trash litters the beach or if fear of 
disease discourages water contact.  It is prevented entirely in the event of beach closures, 
which are a common result of polluted stormwater runoff. 

Boating

Powerboats and sailboats are widely used in Southern California and represent a 
substantial industry in manufacture, maintenance, provision of slips, and various 
associated shoreside activities.  Polluted waters, particularly in the form of trash, can 
significantly degrade the quality of the boating experience.   

Noncontact Recreation and Nonconsumptive Wildlife Uses 

Some recreational activities involve bodies of water without contact: sitting or 
bicycle riding along rivers or lake shores are examples.  These activities are seriously 
degraded if the water produces bad odors or is littered with trash.  A stormwater quality 
program will protect and enhance these uses.   

Observation of wildlife is often a valuable part of the outdoor experience.
Continuation of this activity requires water quality sufficient to support birds and animals 
and the plants and insects that they eat.  Many migratory birds are dependent on local 
bodies of water for their sustenance during their yearly movements. 

Reduced Illness from Contaminated Seafood 

Some illnesses are transmitted through consumption of contaminated seafood.  
Control of the microbiological quality of runoff waters will reduce the extent of such 
illnesses.
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Reduced Illness from Swimming in Contaminated Waters 

Recent studies have indicated that people swimming near storm drains are more 
likely to contract waterborne diseases than those swimming far from storm drains.  
Microbiological control of runoff quality, particularly through sanitary treatment of dry 
weather flows, could reduce the incidence of these diseases.

Enhanced Esthetic Values 

The trash cleanup associated with stormwater quality control will improve the 
appearance of our harbors, rivers, streets, and commercial establishments.  Esthetic 
enjoyment of wildlife habitats such as wetlands, in particular, is hindered if trash is 
present.

Preservation of Natural Ecosystems 

Polluted urban runoff damages natural ecosystems in many ways: toxic material 
can sicken or kill organisms, trash can choke marine mammals or birds, additional 
turbidity can prevent the penetration of light necessary for seaweed growth, sediment can 
bury habitats and prevent attachment of organisms to rocky surfaces, and nutrients can 
fertilize overgrowth of mosses and plankton.  This damage can be prevented by 
stormwater quality control, and is one of the prime reasons for the program. 
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SECONDARY BENEFITS OF STORMWATER QUALITY CONTROL 

Urban runoff comes from a huge variety of sources and contacts much of the 
environment around us.  The efforts made to clean up runoff, which have the primary 
purpose of preventing water pollution in receiving waters, will have many secondary 
benefits and these should be included in any cost-benefit analysis.  Indeed, some of these 
benefits are so substantial that they suggest the agencies responsible for the resources in 
question should also be providing financial support for runoff quality control efforts.

Groundwater Restoration 

Total rainfall in the Los Angeles basin in an average year is equal to about half of 
the amount used for drinking water supply.  It is strange indeed that we pollute this water 
and discharge it to the ocean even as we import ecologically, politically, and financially 
expensive water from the Colorado River, Northern California, and the Owens Valley.  
The primary difficulty in making productive use of this water is the lack of storage 
capacity.  Rainfalls are infrequent but intense: most of the time there is no rainfall 
available for use, but occasionally it is so abundant that it causes flooding.  Surface water 
reservoirs are the traditional solution to this problem—water is stored during the rainy 
season to prevent floods and becomes available for valuable uses the weather is dry.  But 
there are few workable sites for large, year-round surface water reservoirs in the Los 
Angeles area.  Groundwater aquifers, however, can also serve as water reservoirs, being 
drawn down in the dry season and replenished during the wet season.  Infiltration will 
constitute a use of this storage capacity, reducing future dependence on outside sources 
of water and avoiding expensive alternatives like desalination of seawater.  Because 
environmental and political factors may make increasing water imports impossible at any 
price, better utilization of local rainfall through the use of the groundwater reservoirs may 
be necessary for future growth. 

Improvement of groundwater supplies within Southern California would save 
money now spent on imported water, and would save the concomitant external costs of 
the environmental impact on source areas.  It would also reduce political friction with 
source areas.  Ultimately, it may be the only economically and politically feasible method 
by which the water supply in Southern California can be increased, and as such, it may be 
the key to continued development in the area.   

Flood Control 

As the fraction of the Los Angeles Region occupied by impermeable surface has 
increased, the amount of water runoff has also increased, putting an ever-growing load on 
the flood control system.  A recent project improved flood control for the lower Los 
Angeles River by increasing the height of the dikes on the channels, at a cost of about 
$200 million.  Future increases in channel capacity would be even more expensive—not 
only will the walls have to be made higher, several bridges will have to be raised.  
Increased infiltration will reduce runoff, reducing the maintenance costs on the system 
and eliminating the need for further capacity increases.   

The possible magnitude of the impact can be judged by considering the case of 
the San Gabriel Valley.  Runoff from the valley is mostly captured in spreading basins in 
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the Whittier Narrows area and used for groundwater recharge.  This makes the runoff 
coefficient for the valley overall 5%.  In the urbanized areas of Los Angeles, the value is 
about 40%.  Thus if the urbanized area were as well controlled as the San Gabriel Valley, 
runoff could decrease by a factor of eight.  Flood risks would essentially disappear. 

Increased Parkland and Wildlife Habitat 

The regional alternatives for stormwater quality control include the development 
of parks and wetlands.  The parks would serve as detention basins and infiltration 
facilities, but would be used for that purpose only during rainy periods, which comprise 
about 32 days per year in Southern California.  During the rest of the year, these areas 
could serve the typical purposes for which parks are built, acting as recreational sites, 
playgrounds, soccer and baseball fields, and wildlife habitat.  Because people are less 
likely to engage in these activities during rainstorms in any case, the conflict between the 
uses will be small.  The Los Angeles area is notably short of public parks in comparison 
to other major cities, particularly in its poorer neighborhoods (Wolch et al., 2002).  
Because it is likely that residents will demand more park space in the future, the 
development of areas for dual use is particularly valuable.  Ideally, the cost of 
development could be borne by both agencies intent on improving stormwater quality 
and by those responsible for parks and recreation.  The planned redevelopment of the 
Corn Fields site in Los Angeles, for example, might provide a detention basin as well as 
the new park that is being planned. 

Wetlands must be kept wet all year, but can withstand flooding during the rainy 
season.  Thus reestablishment of these habitats, which have been largely lost in the Los 
Angeles Region, could simultaneously serve the purposes of wildlife restoration, flood 
control, and stormwater quality control.  In many cases, it will be possible to develop 
wetlands within existing channels, reducing the need for additional land purchases. 

Some of the parks and wetlands could be created as a part of river greening 
projects, and so would also serve the purposes of reestablishing esthetically appealing 
naturalistic rivers. 

Improved Property Values from Trash Control 

Often one of the most powerful visual cues that gives a visitor the perception of a 
“bad” neighborhood is the presence of trash on the streets. One approach to reducing 
pollutant discharge to storm drains will be improved enforcement of litter laws and 
additional street cleaning.  These will have the secondary benefit of improving the 
appearance and livability of streets throughout the area.  The “broken windows” 
campaigns of many police departments—indicating that improving the appearance of 
neighborhoods reduces crime—suggests that apparently cosmetic changes can have 
substantial benefits for neighborhoods.  Certainly property values in a neighborhood with 
clean streets will be higher than they would if the streets are routinely littered with trash.   

Reduction in Harbor Sedimentation 

Sediments carried by runoff are moved because the water moves rapidly, and 
because small particles remain suspended in the low-salt-content chemical environment 
of fresh water.  When runoff enters bays and harbors, however, the velocity of the water 
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is slowed, allowing the particles to settle to the bottom.  The higher salt content of marine 
waters promotes flocculation of the small particles, so that most of them will also settle to 
the bottom.  The deposited sediment fills channels, blocking the passage of ships and 
recreational boats, and filling areas set aside for preservation of aquatic ecosystems.  
Ultimately, harbor dredging is required, and frequently the collected sediment has been 
contaminated, so that it requires special handling.   Dredging associated with storm 
drains in Los Angeles Harbor, for example, costs between $1 million and $3 million per 
year.  Sedimentation in Upper Newport Bay is considered a significant threat to its 
function as a wildlife refuge.  Stormwater quality control measures would avoid 
sediments discharges or remove it from the runoff, ameliorating these problems for 
downstream communities. 

Improved Public Health 

A significant portion of exposure to particulate air pollutants arises when small 
particles are resuspended from roadways by traffic and wind. Tire dust, settled air 
pollutant particles, pet feces, particles with adsorbed trace metals and trash are pounded 
into fine powder and lifted into the air.  Such resuspension includes an ultrafine particle 
fraction, which is most dangerous to human health.  More frequent street cleaning, 
particularly using vacuum bag type cleaners, would reduce public exposure to fine 
materials carrying trace metals, hydrocarbons, and microorganisms.  Some public health 
improvement is likely, but its magnitude cannot be estimated. 
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REGIONAL PROGRAMS DESIGNED FOR 

STORMWATER QUALITY CONTROL 

While there has been a substantial amount of work on individual facilities for 
runoff quality control, such as detention ponds and grassy swales, there have been only a 
few studies that have tried to determine the regional cost and effectiveness for a system 
of these “green solutions”.  It is important to ask whether it is possible to create an 
overall program within realistic constraints of land availability and costs that will bring 
the watershed into compliance with regulations.   

We have sought descriptions of example projects that include overall costs and 
the area of land that drains to the facility, so that cost per square mile of area served can 
be calculated.  In a few cases, these are area-wide systems that are the best evidence that 
an overall solution is possible.  In others, they are single installations, for which we make 
the assumption that duplication is possible—ten facilities like the one described could be 
built to serve ten times the area.  Because economies of scale are important in 
determining facility design and even regulatory policy, we have taken special interest in 
some sources that describe how the size of the drainage area (and the necessary BMP 
treatment facility) affects cost per square mile.  Finally, we have included examples that 
have actually been built and tested, and others that have only been designed.  While data 
for the latter may be less reliable, most systems perform as designed, and these designed-
but-not-built systems provide some of the most useful results. 

The chosen examples are described briefly below, and listed in Table 2.  Results 
useful for determining the relationship between facility size and cost per square mile are 
plotted in Figures 2 and 3. 

Area-Wide Systems 

Sun Valley 

The Sun Valley project was funded by Los Angeles County to develop an 
alternative approach for flood control and runoff quality management for the Sun Valley 
district.  This is an urbanized area with considerable industrial development that currently 
does not have storm drains.  It is consequently frequently plagued with flooding.  The 
project was undertaken to determine whether there was an approach to flood control 
other than simply building storm drains.   

Four alternative plans were produced, designed to maximize infiltration, to 
maximize water conservation and wildlife habitat, to maximize stormwater reuse by 
industry, and emphasizing conveyence to traditional storm drains.  Notably, an 
alternative that maximized the use of onsite BMPs was rejected as too expensive.  The 
components of the plans included industrial reuse, infiltration basins in parks, tree 
planting and mulching, infiltration in parking lots, and infiltration in vaults beneath the 
streets.

Because the emphasis of this project was flood control rather than water quality 
control, the hydraulic control objectives were quite stringent: the system was designed to 
collect and infiltrate all of the water produced by a 50-year, 96 hour storm.  This means 
that the runoff from the area, if the project is built, will be reduced to near zero.  Thus, 
this project, which includes flood control and water quality control, constitutes an “upper 
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bound” estimate on the costs for water quality control.  Achieving such complete 
collection and infiltration would certainly substantially exceed water quality goals, and 
costs for a stormwater quality control system in an area with storm drains already in 
place would certainly be lower.

San Diego Creek 

A project supported by the Irvine Ranch Water District and Orange County and 
performed by Geosyntec Consultants has developed a plan for natural treatment 
systems—wetlands and stormwater detention ponds—for the San Diego Creek 
watershed.  This watershed occupies 120 square miles of developed land that drains into 
Newport Bay.  Newport Bay has been designated as impaired, requiring that stormwater 
discharges be cleaned up. 

Geosyntec proposed a plan consisting of 44 facilities, including ponds and 
wetlands constructed within existing drainage channels or built outside.  These are 
typically facilities with both deeper open water and shallow water supporting emergent 
vegetation (such as cattails).

Water quality improvements expected from the system are described in the report 
(Strecker et al., 2002): “The NTS Plan is estimated to achieve total nitrogen (TN) TMDL 
for base flows and reduce in-stream TN concentration below current standards at most 
locations.  Total phosphorous TMDL targets would be met in all but the wettest years.  
The fecal coliform TMDL would be met during the dry season, but not all wet season 
base flow conditions, and not under storm conditions.  The NTS Plan is not designed to 
meet the sediment TMDL, but would capture, on average, about 1,9000 tons/yr 
(1,724,000 kg/yr) of sediment from urban areas.  The wetlands are estimated to remove 
11% of the total copper and lead, and 18% of the total zinc in storm runoff.  The NTS 
provides a cost-effective alternative to routing dry-weather flows to the sanitary 
treatment system.” 

While final budget numbers were not provided, it was anticipated that the first 13 
treatment sites would be constructed for $12 million, and that the overall cost would be 
substantially less that the $60 million anticipated for low-flow sanitary treatment.  This 
value is listed as the upper bound of cost in Table 2.  For comparison of cost vs. unit 
drainage area size, it was presumed that the average area served by each of the 44 
facilities was 120 mi2/44 = 2.7 mi2.

Constructed wetlands will collect any trash that enters the storm drain, and should 
be effective at reducing concentrations of coliform organisms, hydrocarbons, particles, 
and the suite of pollutants associated with particles.  They may constitute a complete 
control system if they are combined with vigorous source control for metals and 
pesticides and storm drain screens to minimize the trash loading. 

Murray City, Utah, Golf Course and Wetlands 

Officials in Murray City recognized an opportunity when the interstate highway I-
215 was being built.  They agreed to take soil from the excavation and runoff water from 
the freeway to make a golf course.  The links, with an associated string of settling ponds, 
accept and treat all of the drain water from the eastbound lanes of 4.5 miles of the 
freeway (NRDC, 1999; Hill, 2003).  The golf course has been a commercial success, and 
now produces $900,000 in revenue against $450,000 in operating and maintenance costs 
each year.  The city has created other treatment wetlands for essentially all of the runoff 
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from the City and from the westbound lanes of the freeway.  The total cost of these 
wetlands has been less than $1,000,000.  Overall, if the golf course infiltration system 
and the other wetlands are considered as a single stormwater control system, it pays for 
itself.  Because this is an unusual circumstance, for calculation we ignored the income 
from the golf course, and presume the wetlands cost $1,000,000 and serve the area of 
Murray City, which is 9.5 mi2.

Fresno Metropolitan Flood Control District 

The Fresno Metropolitan Flood Control District serves the area including and 
surrounding the city of Fresno.  It operates 130 infiltration basins that drain a region of 
about 120 square miles devoted to agriculture, residential areas, and urban landscape 
(NRDC, 1999; Pomaville, 2003).  Some of the basins are turfed and serve as parks, while 
others are bare and serve seasonal infiltration needs.  The basins succeed in infiltrating 
80% to 90% of the stormwater in their drainage areas, and only 2% enters a receiving 
water without receiving some degree of treatment.  To protect groundwater, the District 
also instituted a program of industrial inspections.  While monitoring is still done to 
check for pollution of the San Joaquin River, the District anticipates no additional 
infrastructure will be necessary to meet water quality control regulations.  For 
calculations, the unit area for each basin was assumed to be 1 mi2.

Individual Systems 

Long Lake Retrofit, Littleton, Massachusetts 

Geosyntec Consultants also designed a low-impact-development program for 
Littleton, Massachusetts (Roy et al., 2003).  The 1.5-square-mile watershed that contains 
the town drains into Long Lake, which has been subject to eutrophication and other water 
quality problems associated with urban runoff.  The storm drain system collects water at 
200 catch basins and releases it to the lake through 18 outfalls.  The plan for mitigation of 
the problem includes a treatment wetland, grass and vegetated swales, bioretention cells 
(swales with underdrains), rain gardens, rain barrels, and an outreach program to promote 
source control for fertilizers.   

The total budget for the project is estimated at $630,000, or $420,000 per square 
mile. 

Tule Pond, Alameda, California 

The Tule Ponds project is a group of three treatment wetlands that was 
constructed using information developed in the Demonstration Urban Storm Water 
Treatment Marsh in the early 1980s.  It receives urban runoff, passing it through the three 
ponds in series and discharging it to an existing natural pond.  It serves a drainage area of 
0.8 square miles and cost $360,000, for a cost of $450,000 per square mile.   

Treasure lsland, San Francisco Bay 

Treasure Island is an artificial island of 403 acres in San Francisco Bay that was 
used for many years as a Navy base.  It has recently been converted to residential use.  A 
treatment wetland is planned as the means for stormwater quality control.  It is 
anticipated that wetland construction will cost $800,000 to $ 1,100,000 (Bachand, 2003), 
or $1.2 million to $1.7 million per square mile.  However, the island is a tourist 
destination, and it has been estimated that the increase in visitor spending associated with 
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the wetland could be $4 million to $11 million (Fine, 2003).  It was also estimated that 
the overall value of the project could be twice these values. 

Herrerra Study of Stormwater Regulations Costs 

As a part of the effort to determine the costs of complying with stormwater 
regulations in Western Washington, Herrerra Environmental Consultants (2001) prepared 
designs for typical projects needed to contain and treat stormwater on site in small 
projects of new construction.  In both cases, the systems were planned for a 1.7-inch 
rainfall.  The first hypothetical project was a ten-acre residential development with 40 
individual home sites.  It was presumed that runoff from the homes would be collected in 
a detention pond.  Construction of the permanent facilities was determined to cost 
$240,000 to $230,000, depending on the quality of soils.  This is about $15 million per 
square mile. 

The second hypothetical site was a restaurant built on a one-acre site, with the 
area not occupied by the building used as a parking lot.  Runoff was to be collected in 
subsurface infiltration vaults.  Costs were determined to be $280,000 or $570,000, 
depending on the permeability of the soil, or $175 million to $356 million.   

Dover Mall, Delaware 

The Dover Mall has 30 acres of parking lot or otherwise impermeable surface. 
Runoff drains to a wetland that is sized to retain a 1-inch rainfall (NRDC, 1999).  It 
includes a forebay that allows containment of exceptional spills.  The total project cost 
was $171,000 (although much of this was defrayed by in-kind donations).  The wetland is 
considered a considerable esthetic resource.  The cost was $3.5 million per square mile. 

Oakland Park Industrial Area, Florida 

A BMP treatment system was developed for five acres of Oakland Park that 
included auto repair shops, paint shops and plating facilities.  A short treatment train was 
developed, including a trash removal basin and absorbent media.  The system cost 
$261,000, and was successful in removing 71% to 95% of oil and grease, along with all 
trash and most sediment.  Costs were $33 million per square mile of drainage. 

Clear Lake Packed Bed Wetland Filter System 

Clear Lake, in Orlando, Florida, receives runoff water from 121 acres of nearby 
urban land and water quality in the lake has deteriorated significantly as a result of 
pollution.  Packed beds, consisting of 10 filter beds composed of crushed concrete or 
granite media with growing aquatic plants, allow removal of sediments and nutrients.  An 
initial wet detention pond is used to contain the first flush.  The system cost $917,646.  In 
calculations, the system was considered a single installation treating 121 acres of 
drainage.  Costs were $4.6 million per square mile. 

Sand Filters in Alexandria, Virginia 

Two sand filters were built to treat runoff from an airport parking lot near 
National Airport in Alexandria, Virginia.  The area drained was 1.95 acres, and the filters 
cost $40,000.  While some initial problems with anaerobic conditions were encountered, 
the filters eventually achieved good treatment.  The cost, calculated from the data 
reported by FHWA (2003), was $12.9 million per square mile. 
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Compost Filter Facility, Hillsboro, Oregon 

A compost filter was constructed to decontaminate water upstream of a grassy 
swale.  The treatment train received water from a five-lane highway, draining a total area 
of 74 acres.  The 1200-square-foot filter contained 120 cubic yards of compost and was 
constructed and filled for $13,700.  The cost, not including the swale, was thus $110,000 
per square mile of drainage area.   

Infiltration Trenches 

The Federal Highway Administration (FHWA 2003) has estimated the costs for 

constructing infiltration trenches as CA = 1317 × V(0.63) where C is the cost in dollars and 
V is the volume in cubic meters.  Calculations for this report are made assuming the need 

to provide detention for a ¾-inch storm.  For one square mile (2.6 × 106 m2), a ¾-in 

rainstorm will produce 5×104 m3 of water.  The cost per square mile is equal to the cost 

for each trench divided by the drainage area it serves, or Cmi2 = CA/A = (1/A) × 1317 ×
V(0.63) = 1.2 × 106 × A(-0.37).  The total cost for these systems thus declines as each system 
becomes larger—there are economies of scale.  Costs for land are not included, but it is 
likely that trenches could be installed in land also used for other purposes.  In some cases 
it might be necessary to collect more than ¾ inch of rain.  On the other hand, the 
calculation assumes that no infiltration occurs in the trench during the storm.  Also, this 
presumes that the runoff coefficient for the area served is 1.0—thus the typical systems 
described could treat a ¾-inch storm on totally impervious area or a 1.5-inch storm on an 
area with a runoff coefficient of 0.5, which is a commonly observed value.  Thus the total 
seems a reasonable approximation.  

Infiltration Basins 

The Federal Highway Administration (FHWA 2003) has estimated costs for 
construction of open infiltration basins (dry basins) as C = (V/0.02832)(0.69), where C is 
the cost in dollars and V is the volume in cubic meters.  As for the infiltration trenches, it 
is assumed the basins will be designed to treat a ¾-inch storm in an impervious drainage.  

Thus the cost per square mile is Cmi2 = CA/A = (1/A) × (V/0.02832)(0.69) = 204,000 × A(-

0.31).  Costs for land are not included, and would be substantial.  However, the basins 
could be used for other purposes for much of the year.  Again, the systems assumed could 
treat a 1.5-inch storm in a drainage area with a runoff coefficient of 0.5.   

Bioretention Areas 

Stormwater can be collected in areas filled with highly permeable soils and 
planted with trees and other vegetation.  Water that infiltrates is filtered by contact with 
the soils and may continue to move downward to replenish the groundwater.   Much of it 
will also be taken up by the vegetation and returned to the atmosphere through 
evapotranspiration.  The FHWA (2003) cost estimate for these bioretention areas is 
$10,000 per impervious acre, or $6.2 million per square mile of impervious watershed.  
Bioretention areas can readily serve multiple purposes as wildlife habitat and parks.  

Detention and Retention Wetlands 

The Federal Highway Commission Report (FHWA, 2003) has provided a general 
formula describing the cost of detention ponds as a function of size.  Costs were 

estimated as CA = 168×V(0.699), where CA is the cost in dollars and V is the volume of the 

pond in cubic meters.  The cost per square mile is Cmi2 = CA/A = (1/A) × 168 × V(0.699) = 
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324,000 × A(-0.301).  Land costs are not included, but these areas can serve other purposes 
during the larger part of the year when the weather is dry—they can be parks, wildlife 
areas, and playing fields. 

Detention Vaults 

In highly urbanized areas, water can be detained in underground vaults, which 
may be made of concrete or of corrugated steel pipe.  Such systems primarily store water 
to avoid flooding or excessive hydraulic load on downstream systems, but some 
sedimentation may occur.  This provides marginal treatment, but also requires that the 
vaults be cleaned out on a regular basis.  The FHWA estimate for costs of such systems is 

C = 38.1×(V/0.02832)(0.6816).  Cost per square mile of drainage area is Cmi2 = (1/A) ×
38.1 × (V/0.02832)(0.6816) = 690,000 × A(-0.3184).

Underground Sand Filters 

Sand filters are quite effective at removing particulates from urban stormwater, 
and are commonly employed upstream of other systems in order to protect them from 
excessive sedimentation.  They can be installed underground in densely urban areas, but 
are correspondingly expensive.  The FHWA estimate for such systems is $10,000 to 
$14,000 per impervious acre served, or $8.7 million per square mile.  Here we have 
chosen the upper estimate because costs are likely to be high in the Los Angeles area.   

Surface Sand Filters 

Sand filters may also be constructed at the surface, which reduces their cost.  
However, they occupy a relative large amount of land area, and cannot contribute to a 
secondary use.  There are strong economies of scale.  For facilities serving more than 5 
impervious acres, the FHWA estimate of cost is $3,400 per acre or $2.1 million per 
square mile. 

Dry Swales and Filter Strips 

A vegetated dry swale is an area of land shaped so that stormwater flows through 
it in a broad, relative flat stream.  Flow through the grass removes sediments from the 
water. At the same time, significant amounts of infiltration may occur.  It may be 
necessary to prepare the soils to maximize infiltration before the grass is planted.  Swales 
can be used for other purposes during the periods when it is not raining.  The FHWA 
estimate of construction costs for swales is $1500 per impervious acre, or $930,000 per 
square mile. 

Filter strips are similar installations, in which the water flows as a flat sheet.  The 
FHWA estimate of constructions costs for filter strips is $2000 per acre or $1,240,000 per 
square mile. 

Results from the ASCE-EPA BMP Database 

A cooperative effort of the American Society of Civil Engineers and the U.S. 
Environmental Protection Agency has compiled data on the success of best management 
practices.  Data were carefully vetted, put as much as possible in common format, and 
arranged so that they could be searched according to several parameters.  Several 
searches of the database were done to gather data for this study. 

 A search for dry detention basins, serving watersheds of 0-100,000 acres, with 0-
30 in annual rainfall, produced 17 responses, of which only four included cost data.  All 
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of the four were associated with freeways and served small watersheds of 1-14 acres.  
This may be the reason why costs were exceptionally high. 

A search for wetlands, serving watersheds of 0-100,000 acres, with 0-30 in annual 
rainfall, produced 10 responses, only one of which included cost data.  Costs for this 
facility were exceptionally low.  It was described as a “natural” wetland, perhaps 
implying that much of the system was already in place before construction was done. 

A search for wetlands, draining 0-100,000 acres, with 0-30 in annual rainfall, 
produced 9 responses, including 6 with cost data.  These also served very small 
watersheds, and costs per square mile were very high. 

A search for hydrodynamic devices serving 0-100,000 acres, in areas of 0-30 in 
annual rainfall, produced 12 responses, including 8 with cost data.  Costs ranged from 
$344,000 per square mile to $86 million per square mile, showing very strong economies 
of scale. 

A search for grassy swales serving 0-100,000 acres, in areas of 0-30 in rainfall, 
produced 26 responses, including 7 with cost data.  The cost per square mile ranged from 
$12 million to $341 million, and showed strong economies of scale.  This was a 
surprising result—grassy swales are very simple and cheaply constructed systems—but it 
reflects the fact that each installation serves only very small areas. 
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ESTIMATES OF COSTS AND RECOMMENDED APPROACH 

Ultimately, stormwater pollution is a symptom of two anthropogenic changes: we 
are releasing pollutants into our local environment, and we have disrupted the hydrologic 
cycle of the Los Angeles Region by covering the soil with impervious surfaces.  These 
changes have other symptoms as well.  Local pollution impairs health, damages the 
esthetic quality of life, and reduces property values.  Reducing infiltration increases 
runoff rates and the risk of flooding, and at the same time, reduces recharge of 
groundwater resources.  Finally, impervious surfaces cannot support vegetation, and we 
suffer the loss of natural habitat, recreational areas, and aesthetic value of green space.

Cost Estimates 

The solution proposed in the report by Gordon et al. (2002)—advanced treatment 
plants to clean up stormwater after it has entered the storm drains—constitutes treatment 
of a single symptom without correction of the fundamental problem.  It is expensive, and 
has little benefit beyond the single objective of protecting receiving waters.  A more 
fundamental approach—eliminating pollutant releases and restoring the hydrologic 
cycle—is cheaper.  Further, because it will mitigate all of the effects of pollution and 
hydrologic disruption, it will have benefits whose value exceeds the costs.

While a rudimentary cost-benefit analysis is attempted here, the limitations of 
such an approach should be kept in mind.  Many costs and benefits are difficult to 
evaluate—the psychological benefit to citizens who live on a clean street rather than a 
trashy one, for example, or the long term effects on local business of a general perception 
of regulatory burdens.  In past cost-benefit analyses, it has been common that costs and 
benefits that are difficult to measure have been assumed to be zero, certainly producing 
misleading results.  It remains true that two good-faith investigators can produce quite 
different cost-benefit results, especially for a complex problem like stormwater quality 
control.  Assumptions may depend greatly on the value system of the investigators.  A 
recent cost-benefit study was criticized, for example, because it put a lower value on the 
lives of elderly persons.  This is reasonable in the sense that the death of and older person 
represents fewer years of life lost, and less loss of earnings, and it is a common 
presumption in cost-benefit studies.  However, there was outrage among those who felt 
that this approach was offensive to the elderly and the general principle that we all have 
equal rights.

In this particular study, because the costs and expenditures are of many different 
kinds, it was necessary to use a variety of estimation methods.  The results are 
necessarily approximate, and comparisons among them must be viewed with caution.  To 
use technical terms, contingent valuation studies are included with benefits transfer 
estimates, and results from various investigators are combined.  We anticipate that these 
steps may be criticized, but we hope that we can provide a framework approach that can 
be improved and refined as further research is done. 

Finally, cost-benefit analysis frequently ignores the issues that arise because the 
costs and benefits are not borne by the same parties.  One might suggest that pollution 
should not be cleaned up if the cost of doing so exceeds the benefits of relief from the 
pollution.  But it is commonly the case that the polluter who is saving money is not the 
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same person who is suffering from the effects of the pollution.  Does your neighbor have 
the right to throw his trash in your yard if he can show that it saves him more money than 
it costs you?  The principle of “polluter pays” has a satisfying moral aspect and it also 
puts the incentives right—the parties with the ability to reduce pollution are given the 
motivation to find a way to do so.   

For these reasons, and because in this short study the numbers are particularly 
only estimates, we present our cost benefit analysis with the caution that more precise 
and detailed assessments are desperately needed.   

Cost estimates have been prepared by examining case studies.  Reports were 
chosen where information was available for both the total cost of the system described 
and the land area served, or the initial stormwater retention volume, in order to calculate 
the cost of stormwater management per square mile of watershed.  Several assumptions 
and caveats must be observed: 

1. In the cost-per-square-mile calculations, no attempt was made to adjust costs 
on the basis of the amount of rainfall in the watershed.  Sufficient data were 
generally not available for this purpose.  In most cases, data came from areas 
where annual rainfalls are greater than in Los Angeles, and this may cause the 
cost estimates to be high. 

2. In the cost-per-square mile calculation, the cost data were not available in a 
uniform format.  It was not possible to calculate an accurate “present worth” 
including operations and maintenance costs for each case.  In some cases 
operations and maintenance data were included, while in others they were not.  
In most cases operations and maintenance costs are low in comparison to 
installation costs, and they would be further reduced by discounting to present 
worth.  Never the less, this may cause the cost estimates to be low. 

3. Installation costs may vary depending on the slope of the land, the nature of 
the soils, depth to water table, local labor costs, and a wide variety of other 
factors that change with locality.  No attempt was made to adjust the costs for 
these factors, and this may make the estimates high or low. 

4. It is presumed that the systems described will be sufficient, in conjunction 
with source control efforts, to comply with water quality regulations.  There 
was no case reported in which the quality control efforts were described as 
failing, or for which regulators asked for additional measures after the systems 
were complete.  However, few data were shown for after-construction water 
quality, and most of the systems have not been in place for enough time to 
allow long-term assessment.  The degree of success for source control efforts, 
while likely to be substantial, cannot be guaranteed. 

5. Several of the projects described have been designed, but not implemented.  It 
is assumed that they will perform as designed.  In the case of the Federal 
Highway Administration formulas, these are regression results rather than 
individual case results. 

6. It is likely that implementation in the Los Angeles area would involve projects 
that are larger than most of those listed.  There likely will be economies of 
scale.  This may cause the cost estimates to be high. 
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Summary of Case Study Project Costs 

”I or D” refer to Implemented or Designed 

Project I 
or
D

Description Unit 
Size,

square
miles 

Cost,
$M

Cost,
$M per 
square
mile 

Infiltration Systems 

Fresno Metropolitan 
Flood Control 
District Regional 
Infiltration Basins 
(NRDC, 1999; 
Dave Pomaville, 
2003)

I 130 turfed or unturfed 
infiltration basins serving 
residential areas.  Treats or 
infiltrates 98% of runoff over 
area of 120 square miles 

1  2.5 to 
3.7

Study of 
Stormwater 
Regulations Cost 
(Herrerra
Environmental 
Consultants, 2001) 

D Hypothetical calculation of 
costs for new residential 
development 

0.016 .24 15

Study of 
Stormwater 
Regulations Cost 
(Herrerra
Environmental 
Consultants, 2001) 

D Hypothetical calculation of 
costs for new commercial 
development 

0.0016 0.28 
to

0.57

175 to 
356

Wetlands     

Tule Pond, 
Alameda (Wetzig, 
1999)

I Stormwater treatment pond 
for urban runoff 

0.8 0.36 0.45

Treasure Island, San 
Francisco Bay 
(NRDC, 1999: 
Galvanis, 2003) 

D Wetland treatment system for 
local runoff 

0.65  0.8 to 
1.1

1.2 to 
1.7

Long Lake Retrofit, 
Littleton, Mass. 
(Roy et al., 2003) 

I Swales, constructed wetlands, 
bioretention cells, outreach 

1.5 0.63 0.42

San Diego Creek 
Natural Treatment 
System Master Plan 
(Strecker et al., 
2003)

D Network of open-water ponds 
and wetlands in Newport Bay 
drainage, 120 square mile area

2.7 <60 <0.5

Murray City, Utah 
(NRDC 1999: Hill, 

I Golf course and wetlands treat 
runoff from 4.5 miles of I-215 

9.5 1.0 0.11
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2003) and the city 

Dover Mall, 
Delaware, (NRDC 
1999)

I Wetland installed on mall 
grounds drains 30 acres of 
100% impervious cover 

0.048 0.17 3.5

Sun Valley Project, 
Los Angeles County 

D Combination of various 
measures for flood and quality 
control in L.A. Basin 

4.4 172 
to

297

39 to 
68

BMP Treatment Processes 

Oakland Park, Fla, 
industrial area 
(NRDC 1999) 

I Oil, grease, sediment, and 
trash removal by 
sedimentation and absorbance 

0.008  0.261 33

Clear Lake Packed 
Bed Wetland Filter 
System (NRDC 
1999: FHWA, 
2003)

I Oil, grease, nutrients, trace 
metal removal for water 
entering Clear lake 

0.2 0.92 4.6

Compost Filter 
Facility, Hillsboro, 
Or. (FHWA, 2003) 

I Oil, grease, removal and 
filtration for highway runoff 

0.12 0.12 0.11

Alexandria, Va, 
airport parking lot 

I Sand filters installed along the 
borders of a 1.95-acre parking 
lot

0.003 0.04 12.9

Bioretention Areas, 
FHWA cost 
estimate 

D Areas of highly permeable 
soil planted with trees and 
other vegetation 

6.2

Underground Sand 
Filters

D Porous medium filters placed 
in underground vaults, 
appropriate for highly urban 
areas

8.7

Dry Swales D Broad, shallow vegetated 
drainways covered with 
vegetation, usually grass 

0.93

Surface Sand Filters D Porous medium filters 
installed at the surface 

2.1

Filter Strips D Flat vegetated drainways 
covered with vegetation, 
usually grass 

1.2

Port of Seattle 
container area 
cleanup

I High quality street sweeping 
with sediment trap catch 
basins

3.1

Cost:Area Formulas from FHWA 

Infiltration trenches, 
FHWA cost 
estimate 

D Gravel-filled trenches.  
Infiltration eliminates runoff 
discharge.

Cmi2 = CA/A

= (1/A)×1317×V(0.63)

= 1.2×106×A(-0.37)
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Infiltration basins, 
FHWA cost 
estimate 

D Open basins, dry at most 
times, store and infiltrate 
runoff.  Infiltration eliminates 
runoff discharge. 

Cmi2 = CA/A

= (1/A)×(V/0.02832)(0.69)

= 204,000×A(-0.31)

Detention and 
retention wetlands, 
FHWA cost 
estimate 

D Wetlands used for treating 
stormwater, with storage 
capacity available 

Cmi2 = CA/A

= (1/A)×168×V(0.699) 

= 324,000×A(-0.301)

Detention vaults, 
FHWA cost 
estimate 

D Underground reservoirs for 
storage of runoff to reduce 
peak flows 

Cmi2 =
(1/A)

×38.1×(V/0.02832)(0.6816) 

= 690,000×A(-0.3184)

Results from ASCE-EPA BMP Database 

     Dry Detention Basins 

I-605/SR-91 EDB I  0.0013 0.077 60

I-5/Manchester
(East)

I
0.0077 0.33 43

I-5 SR 6 I  0.0085 0.14 17

I-75/SR-78 EDB I  0.022 0.82 38

    Wetlands 

Swift Run Wetland I  1.95 0.049 0.025

    Sand Filters 

I-5/SR-78 P&R I  0.0013 0.22 170

Escondido MS I  0.0013 0.45 348

Eastern Eastern 
Regional MS 

I
0.0024 0.34 141

Foothill MS (Sand 
Filter)

I
0.0029 0.48 164

Termination P&R I  0.0045 0.46 102

LaCosta P&R I  0.0045 0.23 49

   Hydrodynamic Devices 

Jensen Precast 
(UVA)-Phase II 

I
0.00045 0.039 86

I-210/Orcas Avenue I  0.0018 0.04 22

Jensen Precast, 
(Sacramento) 

I
0.0032 0.062 19

I-210/Filmore Street I  0.0040 0.05 12

Charlottesville
Stormceptor 

I
0.0040 0.017 4.2

Sunset Park Baffle 
Box

I
0.040 0.023 0.57

Indian River 
Lagoon CDS Unit 

I
0.098 0.055 0.56

Austin Rec Center I  0.15 0.05 0.34
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OSTC

    Grassy Swales 

I-650/SR-91 Swale I  0.00032 0.11 341

Cerrito MS I  0.00065 0.06 93

1-605/DelAmo I  0.0011 0.13 115

I5/I-605 Swale I  0.0011 0.073 64

Monticello High 
School

I
0.0013 0.015 11

SR-78 Melrose Dr I  0.0039 0.13 34

I-5 North of 
Palomar Airport 
Road

I

0.0074 0.14 18

I-650/SR-91 Swale I  0.00032 0.11 341

Economies of Scale 

The costs listed in Table 2 reflect the cost for an individual facility (“Cost, $M” 
and “Cost, $M/mi2”) and associate it with the drainage area served, referred to as the 
“Unit Size”.  The costs per square mile for the individual units can be plotted to 
determine the effects of unit size (Figures 1 and 2).  While there is a great deal of scatter 
in the data, it is clear that there is considerable economy of scale.  Units serving 
drainages of a half square mile are typically 30% more expensive that those serving 1 
square mile.  Those serving drainages of one-tenth square mile are twice as expensive 
and small installations are extremely expensive in dollars per square mile.  The most 
notable example of this is grassy swales: while each unit is relatively inexpensive, their 
small service areas make them very expensive per square mile served. 

For some of the BMPs there are not sufficient data to judge the economies of 
scale, and as described, all of the data must be taken as approximate.  Never the less, it 
seems that there is a good case to suggest that regional systems for handling runoff water 
will be most economical.  This is clearly true of wetlands and infiltration basins, which 
are likely to be the most widely used approaches in the Los Angeles Region as a whole.  
This supports the position that the best solution will be a wetland or an infiltration basin 
also serving as a park, playing filed, or wildlife habitat as the stormwater management 
unit for a neighborhood of a square mile or greater. 

RB-AR51127



Appendix H  Task B

 58

Figure 1.  Plot of data for which costs per square mile and unit areas are known.   
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Figure 2.  Cost per square mile versus unit size.  Data are the same as those shown 
in Figure 1, but the axes have been magnified to show detail near the origin.  Many data 
points fall outside of the plot. 
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Overall Costs of Stormwater Quality Control 

It remains very difficult to produce an estimate of the total costs for complying 
with regulations in the Los Angeles Region.  While there is substantial information on 
individual units that have been designed or implemented elsewhere, local factors are 
likely to make costs different in the Region.  In most cases, it seems likely that costs in 
the Los Angeles Region will be higher than those reported elsewhere because land and 
labor costs are higher.  Therefore, where a range of values is given, we have chosen the 
higher numbers.   

This difficulty is compounded by the great variability in the data reported.  To 
give just one example, the Federal Highway Administration formula estimates the cost of 
an infiltration basin needed to serve one square mile as $200,000.  At the other extreme, 
the Herrerra Consultants report said that a detention/infiltration system for a residential 
area would cost $15 million per square mile.  In preparing our total estimate, we have 
avoided using data that seem like outliers in comparison to the general run of the data. 

The results compiled suggest two possible scenarios for stormwater quality 
control.  The first approach is to rely on non-structural BMPs, such as programs to reduce 
littering, control pet waste, collect trash, prevent release of pollutants, and clean existing 
drains.  This approach is less expensive because it involves no construction.  However, 
there remains considerable doubt whether it will be sufficient to meet stormwater quality 
goals expressed as TMDLs (Total Maximum Daily Loads).  Control of pollutant release 
will be only partial—we cannot expect that everyone will comply with the rules—and the 
amount of runoff will be reduced only slightly.   

The second scenario presumes implementation of non-structural BMPs (except 
storm drain cleaning) and construction of a network of wetlands and infiltration basins 
sufficient to capture the first three-quarters of an inch of rainfall, which typically carries 
the bulk of the pollutants.  These relatively simple installations are not likely to be 
sufficient without complementary measures to reduce releases of coliforms, trace metals, 
fertilizers and toxic organics.  Wetlands help to remove these, but will not be effective if 
inputs are too high.  Infiltration avoids all pollutant discharge, because it prevents release 
of the water, but it is necessary to protect groundwater quality, so once again, inputs must 
be restricted.  The wetlands and infiltration basins would be designed to have sufficient 
retention capacity to hold the first ¾ inch of rainfall—this “first flush” carries most of the 
pollutants, but pollutant discharges must be sufficiently reduced so that subsequent flows 
can be discharged directly to storm drains.  

In combination with the non-structural BMPs, wetlands and infiltration basins 
(designed as “stormwater parks”) are likely to bring stormwater quality into compliance.  
This system will be more expensive, but it also carries greater secondary benefits: the 
region will gain much-needed greenspace, property values will be improved, and most 
important, it will substantially increase the availability of groundwater.   

It is our recommendation that the responsible municipalities and agencies in the 
region begin at once on assessing stormwater quality on a neighborhood basis and 
implementing the non-structural controls.  As the success of these measures is measured, 
it will become apparent whether the structural BMPs are needed.  It seems certain that 
they will be needed in some areas, but they may not be needed throughout the region.  
Thus our estimate of costs ranges from a minimum budget needed for the non-structural 
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BMPs to a maximum representing the cost of an area-wide system of wetlands and 
infiltration basins.   The following section provides the details of how the cost estimates 
were prepared. 

Non-structural BMPs 

An estimate of costs for non-structural BMPs has been prepared by the American 
Public Works Association (APWA, 1992).  They defined five levels of BMPs that might 
be workable, with the appropriate level depending on the stringency of discharge 
requirements and the success of the individual measures.  Their analysis included ten 
source control measures with cost data, and has been used as the starting point for the 
analysis here.  Our treatment of each measure is described in the following paragraphs. 

No littering ordinance.  Litter laws are in place in the region, but there is a need 
for far more vigorous public education and enforcement.  The APWA study determined 
that each municipality would spend $20,000 to put an enforcement program in place, and 
hire a half time person to manage the program ($30,000 per year).  There are about a 
hundred municipalities in the Los Angeles Region, so this implies a startup cost of 
$200,000 and yearly costs of $3 million.  Some officers will be necessary, but it is 
assumed that their pay will be covered by revenue from fines.  Total costs are estimated 
to be $3 million plus the present worth of $3 million per year at 3%, or $103 million.   

Pet waste ordinance.  APWA predicted that the effort to control pet waste would 
be similar to that for litter, and estimated the same costs.   

Chemical use and storage ordinance.  APWA determined that a program to 
control the use and storage of chemicals would be similar is scope and cost to that for 
litter or pet waste.  The same costs are estimated here.  This would include the cost of 
programs to bring auto dismantlers and other local businesses into compliance. 

Recycling programs.  APWA predicted less trash would be discarded if 
convenient recycling programs were in place.  Because these currently exist in most Los 
Angeles Region cities, and are justified by other concerns, no additional costs are 
estimated for this purpose. 

Public education programs.  Developing public support for stormwater quality 
control and explaining the need for citizen action will be vital to its success.  The APWA 
determined a program costing $275,000 in each municipality would be necessary.  
However, it would be confusing and unnecessarily duplicative to have each of the one 
hundred municipalities in the Los Angeles Region conduct its own program.  We instead 
assume a single program will be funded at the level of $5 million per year, which is 
approximately the current rate of expenditure. It also seems likely that education will not 
be needed indefinitely—to the degree that the message is successful, it will certainly 
become ingrained after perhaps ten years of advertising.  We therefore estimate a total of 
$50 million for public education. 

Vacant lot cleanup programs.  This function will be part of the improved trash 
collection program, so funds are not separately allocated. 

Spill prevention ordinance.  APWA determined a separate program would be 
necessary to reduce the frequency of chemical spills and facilitate their rapid cleanup.  
This function has largely been overtaken by hazardous waste management regulations, 
and so is estimated to require no additional costs here. 
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Program to prevent illicit discharges.  APWA determined that vigorous efforts 
would be needed to find and eliminate illicit discharges to the storm drain system.  We 
agree that this will be necessary to avoid loads of non-biodegradable pollutants, such as 
trace metals, on treatment wetlands and infiltration basins, and to prevent excessive 
loading of organic contaminants and coliforms.  APWA predicted a cost of $4 per acre of 
watershed to start, and $50 per acre per year thereafter in order to deploy and monitor 
sampling devices and to trace down points of discharge.  For the 2,050 square miles in 
which stormwater protection is needed, this amounts to $6.5 million in capital expenses 
and $80 million per year in ongoing costs.  We expect however, that many illicit 
connections will be found at first, and that after these are eliminated, only a small 
program will be needed to detect new illicit connections.  We therefore estimate that the 
ongoing costs will continue for only five years, totaling $407 million. 

Improved cleaning of storm drains.  During dry periods, storm drains collect trash 
from illicit dumping and wind blown litter (we expect no trash will enter through the 
catch basins because screens will be installed).  Sediments also accumulate in the 
channels.  Releases to the rivers and ocean could be reduced by a summer program of 
storm drain cleaning.  The APWA estimates such a program can be put in place for $21 
per acre per year, or about $27 million per year over the area of concern.  The present 
worth of $27 million per year is $900 million (assuming an interest rate of 3%).  No 
storm drain cleaning is expected for the wetlands and infiltration scenarios, on the 
presumption that trash and sediments will be removed from the water before it enters the 
drains.

Trash control.  Trash must be removed from the runoff.  A settlement agreement 
on Trash TMDL between the LA Regional Water Board and the City of Los Angeles 
includes spending of $168 million to reduce trash releases by 50% in five years.  
Cleaning up the region required removing all of the trash from an urban area more than 
twice the size of the city.  Thus the estimate of $600 million seems reasonable.   

Low flow treatment.  One of the best steps, in terms of water quality benefits per 
dollar, is to use excess capacity in the wastewater treatment plants for treatment of low 
flows.  This will keep the rivers and oceans clean for most of the year at little additional 
cost.  The City of Los Angeles estimates the cost of building the necessary diversion 
structures at $14 million  (Kharaghani, 2003).  The urban region is about twice the size of 
the city, so we have estimated a total cost of $28 million.  This does not include operation 
costs.  While there will be modest cost increases associated with the greater flows, the 
biggest costs are associated with the installed treatment capacity, which is already in 
place.

Improved street sweeping.  The APWA report determined that sweeping should 
be improved by increasing its frequency.  Research results developed since the APWA 
report suggest that more frequent sweeping with traditional brush machines produces 
only a modest improvement.  However, changing to vacuum sweepers is effective, and 
can remove up to 50% of particulate pollutants.   

The upgrade of street sweeping in the region will require purchasing new 
vacuum-type sweepers to replace those currently in use.  There are about 400 street 
sweeping machines in use, which must be replaced once every four years, so 100 
machines will be purchased each year.  Vacuum machines cost about $150,000 rather 
than the $75,000 for standard machines.  Thus the additional costs of higher quality 
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sweeping are $75,000 per machine or about $7.5 million per year.  Assuming an interest 
rate of 3%, this has a present worth of about $250 million. 

Costs for on-site BMPs for private firms.  It is anticipated that application of non-
structural BMPS will include requirements that businesses make efforts to reduce 
pollution and runoff from their facilities.  Efforts are likely to be highly variable: an 
accounting firm whose work is all done in offices might need to do no more that redirect 
its roof runoff to landscaping areas.  A manufacturing facility might install sand filters 
and oil-water separators.  Parking lots may be remodeled.  It is difficult to provide an 
estimate for these efforts, but a general approximation for the total can be approached if 
firms are considered by size (Table 3).  Data on the number of firms within chosen size 
ranges, measured by the number of employees, have been compiled for Los Angeles 
County by the California Employment Development Department (2001).  Again, this area 
is not the same as the Los Angeles Region governed by LA Regional Water Board, but 
there is substantial overlap and the demographics are similar. 

Table 3.  Estimate of On-site BMP Costs for Los Angeles

County Firms by Size Class 

Number of 
Employees 

Number of 
Firms 

Average Cost 
per Firm Total Costs 

    
0-4 219,974 10 $2,199,740
5-9 37,125 500 18,562,500
10-19 25,366 1,000 25,366,000
20-49 19,682 2,000 39,364,000
50-99 7,745 5,000 38,725,000
100-249 4,239 10,000 42,390,000
250-499 1,138 25,000 28,450,000
500-999 408 50,000 20,400,000
1000+ 260 100,000 26,000,000
    
Totals 315,937 241,457,240
    
 Average cost per firm $764

Most small firms will not spend any money, so the average cost per firm is 
expected to be very low.  A few might be required to improve trash disposal methods or 
reroute their rooftop drainage.  At the other extreme, the largest companies might 
improve trash disposal and materials handling methods, build infiltration system planters, 
install oil-water separators, institute parking lot and work area sweeping.  Companies that 
install new parking lots or reconstruct old ones may incur significant costs. 

Costs for compliance with the “3/4-inch rule”.  The SUSMP regulations 
promulgated by the LA Regional Water Board require that new developments larger than 
one acre and redevelopment must provide for infiltration or minimal treatment of runoff 
from the first ¾-inch of rainfall from a storm event. It is difficult to determine how much 
this will cost.  Proponents have suggested the costs will be minimal, while opponents 
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have predicted high costs.  Experts contacted during this study were of the general 
opinion that landscaping designed to infiltrate the runoff from a ¾-inch storm would be 
different, but not significantly more expensive, than traditional landscaping.  On the other 
hand, engineers in the discipline believe that most builders are choosing treatment 
systems rather than infiltration.  The stormwater control costs will likely be a small 
fraction of building costs.  Ultimately, we have concluded that there are not sufficient 
data to make a numerical cost estimate.  The costs are therefore described here only as 
“modest”, and further study is recommended.   

Wetlands and Infiltration Basins: Estimate Based on Cost per Square Mile of Watershed 

The land within the Los Angeles Region varies from lightly settled areas, like the 
upper reaches of the Santa Clara River Watershed or the Santa Monica Mountains, 
through neighborhoods of single family homes with yards, to the extremely dense 
development of downtown Los Angeles or the Wilshire District.   There are about 1,375 
square miles of incorporated cities in Los Angeles County.  The region of the LA 
Regional Water Board includes parts of Ventura County, and parts of both counties that 
are not incorporated are never the less populated.  To evaluate the possible alternatives 
for runoff control, we have conceptually divided the 3,100-square-mile region that is 
under the jurisdiction of the Los Angeles Regional Water Quality Control Board into four 
parts 1000 square miles is estimated to be of “low density”, requiring some runoff BMP 
treatment, but having sufficient land for development of treatment wetlands or infiltration 
systems.  1,000 square miles is estimated to be “high density” requiring infiltration 
systems but excluding wetlands.  50 square miles is estimated to be extremely dense 
downtown development, requiring some more sophisticated BMP treatment systems.  
The remainder of the region is considered rural, and we presume the only cost is for 
source control outreach and enforcement.  These definitions and numbers are 
approximate, but there is also flexibility in the applicability of the various technologies. 

For the low density urban areas, we assume some combination of infiltration 
systems and treatment wetlands will be constructed.  The range of reported costs for 
treatment wetlands runs from $110,000 per square mile for Murray City, Utah, to $1.7 
million per square mile for the Treasure Island wetland in San Francisco.  The San Diego 
Creek wetland system seems an excellent example—it is designed for a populated region 
of Orange County that is quite similar to many areas in Los Angeles County.  However, it 
is specifically designed to treat low flows only, and the total cost of the system has not 
been provided (except that it is less than $500,000 per square mile).  The Long Lake 
retrofit also seems like an appropriate example.  It uses a mix of wetland, infiltration and 
biological BMPs in an urban residential area, and has a well-established cost of $420,000 
per square mile.  We have therefore used this value in our total estimate of $420 million 
for the low density areas. 

In areas of high density housing, where yards are small, or in industrial areas with 
large roof and parking areas, runoff coefficients are higher and there is less land 
available.  Here it seems likely that infiltration systems will be necessary.  The best 
example for comparison is the Fresno Metropolitan Flood Control District, which 
installed 130 basins over an area of 120 square miles, with many of the facilities 
dedicated to multiple uses as parks and playing fields.  Cost estimates for the system 
range from $2.5 million to $3.7 million per square mile.  While a similar system built in 
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the Los Angeles Region could take advantage of existing parks, power line rights-of-way, 
parking lots, and other available land, it seems appropriate to use the higher number 
because land here will be more expensive.  Thus we estimate cost in these areas to be 
$3.7 million per square mile for a total of $3.7 billion. 

In extremely dense areas, neither wetlands nor infiltration systems will be 
possible.  Pollutant loads, despite source control efforts, will be considerable in the near 
future.  Underground sand filters, sediment traps, oil and grease adsorbants and other 
more elaborate treatment BMPs will be needed.  The lowest-cost processes are filter 
strips, dry swales and bioretention areas, but these require space that is unlikely to be 
available (the Hillsboro, Oregon compost filter, at $110,000 per square mile is considered 
an outlier).  Even the Alexandria, Virginia airport parking lot solution is unlikely to be 
workable because so much of the parking area is in multi-level structures in downtown 
areas.  This combination of more pollutants and less space suggests that the Oakland 
Park, Florida system for treating industrial runoff is the best case example. Its cost was 
equivalent to $33 million per square mile, for a total of $1.65 billion over the extremely 
dense urban area. 

Together, this approach estimates that the total BMP facilities cost will be about 
$5.7 billion. 

Wetlands and Infiltration Basins: Estimate Based on Needed Retention Capacity 

Investigators working on the Sun Valley Project (Los Angeles County 
Department of Public Works, 2003, Figure 4-3 of page 4-8) have designed several BMPs 
and provided carefully calculated cost estimates.  These are recent figures, reduced to 
present worth, and reflecting the local conditions in the urban Los Angeles Region.  They 
provide costs in terms of dollars per acre-foot of stormwater storage capacity for several 
BMPs.  Three examples have been chosen for consideration here: Stonehurst Park and 
Wentworth Park (which simply lower the park level to two feet below the surrounding 
area so that they serve as infiltration basins, or “stormwater parks”), and storage in 
below-street infiltration vaults.  A system that stores the runoff from a ¾-inch storm will 
comply with SUSMP requirements.  In the low density areas, it is estimated that the 
runoff coefficient is 0.4.  In the high density areas, it is estimated to be 0.6, and in the 
extremely dense areas it is estimated to be 1.0.   

We estimate that the low-density areas can be served at the Stonehurst Park price, 
the high density areas can be served at the Wentworth Park price, and the extremely 
dense areas can be served by street infiltration vaults.  This approach to estimating the 
total cost is completely independent of the first approach, but the final estimate of $4.0 
billion for BMP facilities is reasonably similar.     

Wetlands and Infiltration Basins: Estimation of Total Costs from the APWA Study 

The APWA study produced total estimates for costs for the nation for five 
scenarios for stormwater quality control.  One estimate was for a system of detention 
basins and wetlands, as is being proposed for the structural BMPs described here.  They 
estimated that a national system would cost $91 billion.  For 260 million people in the 
United States, this is about $350 per capita.  For the 10 million people in the Los Angeles 
Region, this produces an estimate of $3.5 billion.  The APWA anticipated maintenance 
costs for detention and retention basins at about 1% of the construction cost per year.
Discounted to present worth, this increases the total cost by 33%, or $1.2 billion.  APWA 
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numbers thus indicate a total cost of $4.7 billion. This estimate is similar to those shown 
for the entries in Table 3 for facilities costs for alternatives B and C.   

Wetlands and Infiltration Basins: An “Upper Bound” Provided by the Sun Valley Study 

The Sun Valley study developed a detailed design for a 4.4 square mile watershed 
that currently has no storm drains.  It was designed to contain the water from a 50-year, 
3-day storm—14.8 inches of rain—using stormwater parks and below-street infiltration 
vaults.  Because this approach will infiltrate essentially all of the rain that runs off from 
the area, and because the design criterion of 14.8 inches greatly exceeds the ¾ inch 
assumed here, it unquestionably constitutes a plan that would overcomply with the 
strictest imaginable stormwater quality control regulations.  Further, because it is a 
complete and detailed design, it is essentially certain that it can be built for the cost 
estimated.  Figures are recent, and reflect the costs of construction in the Southern 
California area. 

The costs determined can therefore serve as an “upper bound” multiple benefit 
expenditure that a municipality could imaginable be required to incur—while there is 
every reason to suppose that the easier goal of stormwater quality control can be done for 
a much lower cost. The low cost alternative described was $171 million for 4.4 square 
miles, or $39 million per square mile.  For the 1050 square miles of the high density and 
extremely dense urban Los Angeles Region, this would result in a cost of $41 billion.  
Wetlands for the low-density areas and trash control for the entire region would add 
about $1 billion more.  Thus we can say with great certainty that no alternative more 
expensive than $42 billion will be needed. 

Overall Benefits of Stormwater Quality Control 

The Esthetic Value of a Clean Ocean 

Much of the value of living near clean streams and a pollution-free ocean is 
difficult to quantify.  People enjoy the view, they like watching wildlife, and they prefer 
vegetation and sand and water to pavement.  Some efforts to place a dollar value on these 
benefits have been made by the EPA (1999) and others (Kramer, 2003; Soderqvist, 2000; 
Whitehead, et al., 2000).   

Soderqvist asked residents in the area of the Stockholm archipelago how much 
they were willing to pay in order to reduce eutrophication of the nearby ocean.  The 
effects of oceanic eutrophication are relatively subtle—less obvious than floating trash or 
debris washed up on the beach.  He determined the willingness to pay to be between $54 
and $90 per person.

Whitehead investigated resident willingness to pay for reduction of eutrophication 
of the Neuse River Basin in North Carolina.  He found 44,000 landowners were willing 
to pay about $76 each for the water quality improvement. 

Kramer surveyed people in the area of the Catawba River in North and South 
Carolina, asking about willingness to pay for improved water.  The average result was 
$139 per taxpayer.

The EPA surveyed people across the U.S., asking about their willingness to pay 
for the various services associated with improvements in fresh water quality.  They found 
people willing to pay $210 per household for improvement of water quality sufficient to 
support boating, $158 for the further improvement sufficient to support fishing, $177 for 
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further improvement sufficient to allow swimming, and $158 for improvement sufficient 
to support natural aquatic life.  Of the total of $703, however, only 67% was ascribed to 
local water quality improvement, while the rest was associated with improvement 
nationwide.  Assuming 2.5 persons per household, this results in an estimate of $188 per 
person for willingness to pay for local freshwater improvements, similar to the estimate 
by Kramer for the Catawba River. 

We have chosen the EPA estimate for freshwater improvements: the higher 
estimate seems reasonable because freshwater resources in the LA basin are generally in 
very poor condition, and because we have ignored the national effect (their results 
indicated that people throughout the nation were willing to pay for improvements 
throughout the nation—we are not counting the willingness of people outside the LA 
Region to pay for improvements here, and that number is not zero).  Adding this to a 
mid-range value of the Soderqvist estimate for improvements in ocean water quality 
produces a result of $260 per person.  This seems a quite reasonable value.  9.5 million 
people live in the Los Angeles Region, so this value indicates a total willingness to pay, 
based solely on the value of living in a region of clean waters, of about $2.5 billion.

Larsen and Kew (2003) have surveyed residents of California to determine their 
total willingness to pay for removing all impairments from bodies of water in the state.  
They determined that the average willingness to pay was $15.46 per month.  Assuming 
2.5 persons per household, this is $6.18 per person per month.  For 9.5 million residents 
in the Los Angeles Region, this is $58.7 million per month, with a present worth of $23 
billion.  This represents the value of removing all impairments—including those caused 
by wastewater pollution, shoreside development, pollution from boats, and others.  Our 
estimate for stormwater pollution alone is about one-tenth of this.  Thus the Larsen and 
Kew results suggest our estimate is reasonable and conservative. 

General support for these numbers was found in a survey done for the Packard 
Foundation performed by Mark Baldassare (Weisse, 2003).  He determined that seven of 
ten Californians are concerned about the decline in coastal resources.  Sixty-nine percent 
said the condition of the coastline is very important to their quality of life, and 75% visit 
the coast at least several times each year. Seventy-two percent favor reducing stormwater 
pollution, even if the cost leads to higher utility bills. 

Ecosystem Services 

A primary purpose of stormwater quality control is protection of nearshore marine 
ecosystems.  These ecosystems provide humanity with a wide variety of services, ranging 
from educational opportunity to fish resources to chemical maintenance of the 
atmosphere.  While the effort to value such ecosystem services is necessarily difficult and 
approximate, some studies have been made.  Costanza, et al. (1997) in an article 
published in the respected journal Nature, assessed the value of coastal ecosystems at $12 
trillion per year worldwide.  The World Resources Institute estimates that there are 1.6 
million kilometers of coastline (measured at a resolution of 1 kilometer).  If we assume 
that stormwater discharges from the Los Angeles Region affect about 100 miles, or 160 
kilometers of coastline, this is 0.01% of the world’s total, suggesting that the value of 
local coastal resources is $1.2 billion per year.  Assuming an interest rate of 3%, this 
income stream has a present worth of $40 billion.  Finally, we can make the general 

RB-AR51137



Appendix H  Task B

 68

approximation that stormwater pollution reduces the services provided by the local 
coastal ecosystem by 5%.  This suggests that the value of lost services is $2 billion.   

This number is quite approximate.  It must secondly be interpreted thoughtfully 
because it includes services such as nutrient cycling and maintenance of the atmosphere, 
which are of undoubted value to the world, but which do not show up in the daily budgets 
of local citizens or local municipalities.  The services are nevertheless quite real and quite 
valuable, and should be included in the accounting.

Additional Water Supply 

Infiltration of stormwater will add to area groundwater reserves.  These are a 
valuable resource that currently provides a substantial fraction of the Los Angeles Region 
water supply.  Water that is infiltrated from the stormwater quality control system will 
add to local resources, reducing the need for imported water.  We assumed that water will 
be collected from 2050 square miles.  Rainfall ranges from 12 to 16 inches per year in the 
region, and infiltration is from 2 to 8 inches per year.  It is conservative to assume that 
installation of a distributed system of infiltration basins will increase infiltration in this 
area by an average of 3 inches per year, corresponding to collection of four storms of ¾ 
inches (or a larger number of smaller storms).   Thus total infiltration will be 300,000 
acre-feet per year.  Some of this may be unrecoverable, having entered contaminated or 
otherwise unusable aquifers.  However, even this will contribute to reducing the 
problems of seawater intrusion.  We estimate that about 90% or 270,000 acre-feet of the 
infiltrated water will be available.   

Current importation costs are about $450 per acre-foot.  However, current supply 
shortages are forcing serious consideration of desalination as an alternative source 
because political and environmental factors preclude significant increases in importation.  
We predict that continued growth in the Los Angeles Region will require that water be 
obtained from such high-cost sources, so we have used $800 per acre-foot as the value of 
the infiltrated ground water.  Further, even if water is available for $450 per-acre foot, 
this is only the marginal financial cost of import—the true life cycle cost, including 
environmental impacts in source areas, is surely much higher.  270,000 acre-feet of water 
per year at $800 per acre-foot amounts to $216 million per year.  The present worth of 
this income stream is $7.2 billion. 

The appropriate number is highly dependent on assumptions: if conservation 
measures are effective and growth is slow, desalination might not be necessary.  However 
if we include the costs of political friction with source areas, and the environmental 
impact of water transfers on those areas—that is, the full life-cycle cost of imported 
water, even the cost estimate of $800 per acre-foot may be low. 

Flood Control 

The flood control system in Los Angeles County is currently designed to cope 
with runoff from areas with a runoff coefficient on the order of 0.5.  Stormwater quality 
control measures could substantially reduce this number—currently the coefficient for 
the San Gabriel Valley, measured below the spreading grounds at Whittier Narrows, is 
0.05.  Calculations suggest that the recent Army Corps of Engineers project that raised 
the embankments along the lower Los Angeles River have eliminated the 100-year flood 
plain for now, and property owners have correspondingly been relieved of flood 
insurance costs of $20 million or $30 million per year.  However, if development 
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continues to increase the runoff coefficient of the region, progressively more expensive 
projects will be required—it is likely that further protection would require rebuilding 
many bridges.  Alternatively, flood insurance will once again be necessary, and 
uninsured properties will be at risk.  It is perhaps reasonable to presume that infiltration 
systems will avoid the cost of the next embankment project, which could easily costs 
twice as much as the one just completed, or $400 million. 

A second estimate can be developed this way:  The National Flood Insurance 
Program says there are 25,620 policies held in Los Angeles County with an average 
premium of $550, for a total yearly cost of $14 million.  The present worth at 3% is $466 
million.  Presumably, most but not all of this could be avoided with a complete 
stowmwater quality control system.  Thus the estimate of $400 million seems reasonable. 

Property Value Improvements from Greenspace and Water 

Certainly additional parks and other greenspace would add to property values.
Developers frequently add central lakes or greenspace to large developments, 
demonstrating their belief that the value of the land for additional housing is less than its 
value as an amenity.  In a study compiled in 1995, the U.S. EPA said (U.S. EPA, 1995): 

“People have a strong emotional attachment to water, arising from its aesthetic 
qualities--tranquility, coolness, and beauty. As a result, most waterbodies within 
developments can be used as marketing tools to set the tone for entire projects 
(Tourbier and Westmacott, 1992). A recent study conducted by the National 
Association of Home Builders indicates that "whether a beach, pond, or stream, the 
proximity to water raises the value of a home by up to 28 percent." A 1991 
American Housing Survey conducted by the Department of Housing and Urban 
Development and the Department of Commerce also concurs that "when all else is 
equal, the price of a home located within 300 feet from a body of water increases 
by up to 27.8 percent" (NAHB, 1993). Dick Dillingham, President of the National 
Association of Realtors' Residential Sales Council, declares, "Water makes a 
difference . . . there is such a very small supply of properties that can claim a water 
location and it is something you cannot add" (Lehman, 1994).” 

Homes overlooking the new wetlands and greenspace will see the greatest 
increase in property values.  Those farther away will appreciate less.  A study reported by 
Fairfax County, Virginia, (Environmental Coordinating Committee, 2003) interpreted the 
EPA results and concluded that an aesthetically valuable pond raises the value of nearby 
houses by $10,000 each.  In Los Angeles County, the median home is valued at about 
$400,000, so a $10,000 increase is about 2.5%, which seems a reasonable number.  
Demographic data for Los Angeles County (This is not the same as the Los Angeles 
Region governed by the Water Quality Control Board, but there is considerable overlap, 
and the demographics are quite similar) indicate there are 3.27 million homes, of which 
47.9%, or 1.55 million, are owner-occupied.  We expect that about one-third of these, or 
500,000 homes, would benefit from additional greenspace in a complete stormwater 
control system (the others could be too remote, or might already have sufficient 
greenspace).  Increasing the value of each home by $10,000 provides a total benefit of $5 
billion.
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Improved Property Values from Trash Control 

Enforcement of litter laws and improved street cleaning would improve the 
appearance of our neighborhoods.  It is believed that the esthetic improvement would 
have a value to individuals at least equal to the esthetic benefits of a cleaner ocean, so we 
have valued this at $100 per person, for a total of $950 million. 

Cost Savings from Reduced Dredging 

Costs for sediment dredging and disposal in area harbors range from about $10 
per ton, when the sediment is clean and a nearby disposal site is available, to $30 per ton 
when the sediment is contaminated or the disposal site is distant.  Disposal of sediments 
classified as toxic may cost $100 per ton.  Personnel at Los Angeles Harbor estimate that 
about 40% of currently dredged sediment is contaminated, and occasional loads are toxic.  
In general, acceptable disposal sites are becoming harder to find, so distant sites are 
likely to be the rule.  Thus, an estimate for future sediment removal of $30 per ton is 
reasonable.  The Environmental Protection Agency has estimated overall costs and 
effectiveness for sediment control at construction sites, and the results indicate that 
preventing the runoff of a ton of sediment costs from $69 to $86 (Appendix II).  
Therefore, the savings associated with alleviation of harbor sedimentation alone offset 
about a third of the costs of construction site measures.  Savings for Los Angeles Harbor 
will be about $3 million per year.  Regional savings will be about $10 million, with a 
present worth of $330 million. 

To cite another example, it is estimated that the San Joaquin Marsh wetland 
preserve collects 50,000 tons of sediment per year.  Assuming a removal cost of $30 per 
ton, the benefit for Newport Bay, which is just downstream, is $1.5 million per year. 

Cost Savings from Improved Public Health 

Sufficient data do not exist for estimating the value of benefits from reduced 
exposure to air pollutants.  Certainly fine particles are an important part of the causes of 
health impairment, and experts agree that resuspension of road dust is an important 
contributor to fine particle exposure at street level where we live.  They also contribute 
substantially to settlement of dust and dirt on buildings, requiring cleaning expenses.  
However, estimates of the magnitude of this effect are not currently possible. 

Summary of predicted costs and benefits 

Table 3 presents a summary of the estimated costs and benefits.  Three estimates 
are included.  In the first (A), non-structural BMPs are presumed to be the only measures 
employed.  In the second (B), wetlands and infiltration basins are assumed, and the costs 
are estimated on a cost-per-square-mile basis.  The third set of columns (C) again 
describes the wetlands and infiltration basins scenario, but makes cost estimates on a per-
acre-foot-detention basis.  The second and third estimates also presume implementation 
of the non-structural BMPs, except for storm drain cleaning.  

Benefits differ because implementation on non-structural BMPs does not produce 
property increases associated with greenspace, does not significantly increase 
groundwater supply, and does not reduce harbor sedimentation.   

The costs of stormwater quality control are significant.  Non-structural BMPs 
alone will cost $2.6 billion.  Structural systems, including wetlands and infiltration 
basins, will cost between $5.7 billion and $7.4 billion.  However, it should be noted that 
these costs will be borne over a period of many years—probably ten years at least.  More 
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importantly, the benefits of these expenditures considerably exceed their costs.  For the 
non-structural BMPs alone, the benefit-to-cost ratio is 1.9.  For the structural approach 
the estimates are 2.5 and 3.3.  Control of pollution and reestablishment of the hydrologic 
cycle will produce a greener city with higher property values, better esthetics, cleaner 
rivers and a cleaner ocean, and a larger and more stable water supply.  
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Table 2.  Overall Cost Estimate for Stormwater Quality Control in the Los 

Angeles Region 

Sums are rounded to two significant figures 

A.  Non-Structural 

BMPs, modified from 

APWA

B.  Wetlands 

and Infiltration 

Basins,  

watershed area 

basis

C.  Wetlands and 

Infiltration Basins, 

detention volume basis 

Regions and BMPs 

Area,

sq.

miles

Capi-

tal

Cost

$M

O&M

Costs

$M

Total 

$M

Cost / 

square

mile,

$M

Cost

or

Bene-

fit $M 

Acre-

feet

initial 

flow 

Cost

per

acre-

foot

Cost

or

Bene-

fit, $M 

Costs for Non-Structural 

BMPs          

No Littering Ordinance  2.5 3 103  103   103 

Pet Waste Ordinance  2.5 3 103  103   103 

Chemical Use and Storage  2.5 3 103  103   103 

Public Education   5 50  50   50 

Illicit Discharge Program  6.5 80 407  407   407 

Increased Cleaning of Drains   27 900      

Trash Control    608  608   608 

Low Flow Sanitary Treatment    28  28   28 

Improved Street Cleaning 2050   250  250   250 

Private On-site BMPs  241  241  241   241 

New construction rules    

Mod-

est

Mod-

est   

Mod-

est

Total N-S BMPs    2791  1891   1891 

Costs for Structural BMPs          

Rural 1050     0   0 

Low Density, Industrial 

(C=0.4) 1000    0.42 420 15,500 0.053 822 

High Density (C=0.6) 1000    3.70 3,700 23,250 0.098 2,279 

Extremely Dense (C=1.0) 50    33.00 1,650 1,938 0.470 911 

Total Facilities Costs      5,770   4,011 

Total Cost, LA Region    2550  7420   5661 

Benefits          

Flood Control      400   400 

Greenspace, Water Property 

Values      5,000   5,000 

Clean Ocean Esthetics    2500  2,500   2,500 

Clean Streets Esthetics    950  950   950 

Groundwater Replenishment      7,200   7,200 

Improved Beach Tourism    100  100   100 

Preservation of Ocean 

Ecosystems    2000  2,000   2,000 

Reduced Harbor Sedimentation      330   330 

Improved Health, Cleaner 

Buildings, Reduced Exposure 

to Particulates      

Sig-

nifican

t   

Sig-

nifican

t

Total Benefits, LA Region    5600  18,000   18,000 
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Recommendations for Action 

The results developed here indicate that a distributed approach to stormwater 
quality control, employing non-structural BMPS with a system of wetlands and 
infiltration basins will achieve stormwater quality compliance and will be far cheaper 
than advanced treatment plants.  It is recommended that the responsible organizations 
begin immediately with the non-structural measures, analyze their effectiveness, and add 
wetlands and infiltration systems as necessary to achieve the goal of protecting the rivers 
and coastal zones of the Los Angeles Region.  Our results indicate that the benefit-to-cost 
ratio for the non-structural BMPs is about two, and for the larger effort is about 3.  Thus 
both the beginning effort and the full response represent good investments for the people 
of the region. 

Outreach

Municipalities that are finding themselves responsible for stormwater cleanup 
should act immediately to lay the groundwork for comprehensive programs.  Outreach 
programs should be developed to inform the public of the problems and of what they can 
do to help with the solution.  Vigorous efforts to reduce littering, for example, will reduce 
costs in subsequent steps as programs develop.  Current regulations controlling release of 
sediments from construction sites should be enforced and supplemented with contractor 
education efforts.

Data Collection and Planning 

Municipalities should immediately begin the process of determining the extent 
and nature of their individual stormwater quality problems.  Many may find, for example, 
that stormwater from neighborhoods of single-family homes can be discharged to rivers 
or infiltrated with little or no treatment.  Early identification and elimination of problem 
sources might greatly reduce later expenditures on treatment systems—the programs of 
thorough data collection and vigorous enforcement described earlier were notably 
effective at reducing pollutant concentrations in discharges and cost very little.  It will 
certainly be a tragedy if we build expensive treatment systems to solve a problem that 
can be eliminated with a citation. 

Municipalities should also immediately assess their property holdings.  Cities 
frequently own substantial amounts of land, and some of this will be appropriate for 
stormwater control facilities.  Purchasing programs should be developed immediately, so 
that cities can take advantage of opportunities for economical land acquisition as they 
arise.

Administrative Structure 

Adding to the daunting technical and financial problems, the distributed approach 
for stormwater control requires that problems be solved by a holistic effort for each sub-
watershed.   The boundaries of sub-watersheds do not correspond to political boundaries, 
and cities will be forced to cooperate in ways that have never been required before.
Further, controlling local pollution releases and restoring the hydrologic cycle involve 
issues that have traditionally be dealt with by an astonishing variety of agencies.  If we 
imagine controlling the runoff quality of a sub-watershed by installing a park/infiltration 
system with associated wetlands, for example, efforts should include the sanitation 
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districts for the cities overlapping the sub-watershed (because of stormwater quality 
control), the Water Replenishment District (because of groundwater infiltration), the 
County Flood Control District (because the park will contribute to flood control and 
reduce the cost of downstream facilities), parks departments (because a recreational area 
will result), and wildlife agencies (governing the habitat created).  It is reasonable to 
expect, moreover, that each of these agencies will contribute to the funding necessary for 
construction and maintenance.  It is likely that, with appropriate apportionment, such a 
facility will have a favorable cost/benefit ratio for each of the agencies involved.  It is 
certain that gaining the cooperation and contributions of all of these agencies will be 
extremely difficult.  It may be appropriate that legislation be passed at the state level to 
provide a means for bringing these agencies together. 

Funding

While runoff quality can be controlled by methods significantly cheaper than the 
massive construction of advanced treatment plants, the cost remains significant, and 
comes at a time when state and local governments are desperately short of funds.  It is 
reasonable to suggest that funding should come from those who contribute to the 
problem, so that the taxation system mimics a market—assigning costs to the activity that 
generates them.  Hundreds of municipal stormwater utilities, for example, have instituted 
a tax that is proportional to the number of square feet of impermeable surface on the land.  
An extension to this approach is to give property-owners fee rebates for installing BMPs 
that lower runoff quantity or increase water quality. This approach, or others that 
encourage owners to reduce their runoff, could fund the solution even as they reduce the 
magnitude of the problem.  Certainly fines for littering should be used to fund litter law 
enforcement in the way that parking fines fund parking enforcement.  Efforts to control 
illegal discharges could be at least partially supported by fines of those making the 
discharges.  All of these approaches would be consistent with the principle that the 
polluter should pay, and would provide incentives that would contribute to stormwater 
cleanup.

A “cap and trade” system would be one means of approaching the funding 
dilemma.  If all landowners were given the choice of either purchasing tradable discharge 
allowances or cleaning up runoff, a free-market trading system would allow owners to 
trade these allowances and in the process assign stormwater runoff reduction to owners 
who are able to cheaply install BMPs.  This system, or a combined stormwater utility fee 
with BMP credits, would tend to produce the lowest cost solution overall.  A study under 
way in Cincinnati, Ohio, suggests that such systems could be successful (Thurston et al., 
2003).

Changes in Building Codes

This study indicates that parking lots constitute a significant resource for 
promoting stormwater infiltration.  Building codes should be amended immediately to 
require that all new or reconstructed parking lots be designed to infiltrate the water that 
they collect.  While there will be costs associated with the infiltration systems, the work 
described above indicates that much—and often all—of these costs can be offset by 
reduced costs for curbs and drainage systems.   
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Very large facilities, such as those for malls, should be considered sites for 
installation of subsurface infiltration vaults that could receive water from surrounding 
areas as well.  These could be installed in sections, to minimize disruption to the 
commercial establishments.  A mechanism could be established by which the site owners 
are compensated for the costs of handling the runoff. 

Other building codes should be changed to encourage on-site infiltration of water 
rather than rapid drainage to the street.  It may also be appropriate to consider limitations 
on the use of architectural copper sheeting, which can release copper ions to stormwater, 
and on the use of galvanized materials, which can release zinc. 

Purchase of High-Efficiency Street Sweeping Equipment 

Improved street sweeping seems very likely to be an important part of future 
stormwater programs.  It can remove 30 to 50 percent of the particulate-associated 
pollutants, substantially reducing the load on downstream systems.  It will have the 
secondary benefits of improving neighborhood appearance and reducing the exposure to 
air pollutants at street level.  Municipalities should make the decision now to purchase 
only high-efficiency vacuum sweepers as they make routine replacements of their street 
cleaning machinery. 

Investigation of Coliform Sources 

Additional studies, particularly employing newly available methods for rapid 
identification of microorganisms, should be done to determine the sources of pathogenic 
organisms in stormwater.   
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APPENDIX I. 

BEST MANAGEMENT PRACTICES FOR CONSTRUCTION SITES 

(Adapted from the Washington State Department of Ecology Water Quality 
Program, 2001). 

The 12 Elements of Storm Water Pollution Prevention Plan (SWPPP): 

Mark Clearing Limits 

Prior to beginning land disturbing activities all clearing limits, sensitive areas and 
their buffers, and trees that are to be preserved shall be clearly marked, both in the field 
and on the plans, to prevent damage and offsite impacts.

Preserving Natural Vegetation

The purpose of preserving natural vegetation is to reduce erosion wherever 
practicable. Limiting site disturbance is the single most effective method for reducing 
erosion.

Buffer Zones

An undisturbed area or strip of natural vegetation or an established suitable 
planting will provide a living filter to reduce soil erosion and runoff velocities.

High Visibility Plastic or Metal Fence, Stake and Wire Fence

Fencing is intended to: (1) restrict clearing to approved limits; (2) prevent 
disturbance of sensitive areas, their buffers; (3) limit construction traffic to designated 
construction entrances or roads; and, (4) protect areas where marking with survey tape 
may not provide adequate protection.

Establish Construction Access 

To minimize the tracking of sediment onto public roads and into surface waters:

Stabilized Construction Entrance

Construction entrances are stabilized to reduce the amount of sediment 
transported onto paved roads by vehicles or equipment by constructing a stabilized pad of 
quarry spalls at entrances to construction sites.

Wheel Wash

Wheel washes reduce the amount of sediment transported onto paved roads by 
motor vehicles.

Construction Road/Parking Area Stabilization
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Stabilizing subdivision roads, parking areas, and other onsite vehicle 
transportation routes immediately after grading reduces erosion caused by construction 
traffic or runoff.

Control Flow Rates 

Properties and waterways downstream from development sites shall be protected 
from erosion due to increases in the volume, velocity, and peak flow rate of stormwater 
runoff from the project site.

Sediment Trap

A sediment trap is a small temporary ponding area with a gravel outlet used to 
collect and store sediment from sites cleared and/or graded during construction.

Temporary Sediment Pond

Sediment ponds remove sediment from runoff originating from disturbed areas of 
the site. Sediment ponds are typically designed to remove sediment no smaller than 
medium silt (0.02 mm).

Install Sediment Controls 

Straw Bale Barrier

To decrease the velocity of sheet flows and intercept and detain small amounts of 
sediment from disturbed areas of limited extent, preventing sediment from leaving the 
site.

Brush Barrier

The purpose of brush barriers is to reduce the transport of coarse sediment from a 
construction site by providing a temporary physical barrier to sediment and reducing the 
runoff velocities of overland flow.

Gravel Filter Berm

A gravel filter berm is constructed on rights-of-way or traffic areas within a 
construction site to retain sediment by using a filter berm of gravel or crushed rock.

Silt Fence

Use of a silt fence reduces the transport of coarse sediment from a construction 
site by providing a temporary physical barrier to sediment and reducing the runoff 
velocities of overland flow.

Vegetated Strip

Vegetated strips reduce the transport of coarse sediment from a construction site 
by providing a temporary physical barrier to sediment and reducing the runoff velocities 
of overland flow.

Straw Wattles
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Straw wattles are temporary erosion and sediment control barriers consisting of 
straw that is wrapped in biodegradable tubular plastic or similar encasing material. They 
reduce the velocity and can spread the flow of rill and sheet runoff, and can capture and 
retain sediment. 

Sediment Trap

A sediment trap is a small temporary ponding area with a gravel outlet used to 
collect and store sediment from sites cleared and/or graded during construction. 

Temporary Sediment Pond

Sediment ponds remove sediment from runoff originating from disturbed areas of 
the site. Sediment ponds are typically designed to remove sediment no smaller than 
medium silt (0.02 mm). 

Construction Stormwater Chemical Treatment

Turbidity is difficult to control once fine particles are suspended in stormwater 
runoff from a construction site. Sedimentation ponds are effective at removing larger 
particulate matter by gravity settling, but are ineffective at removing smaller particulates 
such as clay and fine silt. Sediment ponds are typically designed to remove sediment no 
smaller than medium silt (0.02 mm). Chemical treatment may be used to reduce the 
turbidity of stormwater runoff.

Construction Stormwater Filtration

Filtration removes sediment from runoff originating from disturbed areas of the 
site.

Stabilize Soils 

Exposed and unworked soils shall be stabilized by application of effective BMPs 
that protect the soil from the erosive forces of raindrops, flowing water, and wind.

Temporary and Permanent Seeding

Seeding is intended to reduce erosion by stabilizing exposed soils. A well-
established vegetative cover is one of the most effective methods of reducing erosion.

Mulching

The purpose of mulching soils is to provide immediate temporary protection from 
erosion. Mulch also enhances plant establishment by conserving moisture, holding 
fertilizer, seed, and topsoil in place, and moderating soil temperatures. 

Nets and Blankets

Erosion control nets and blankets are intended to prevent erosion and hold seed 
and mulch in place on steep slopes and in channels so that vegetation can become well 
established. In addition, some nets and blankets can be used to permanently reinforce turf 
to protect drainage ways during high flows.

Plastic Covering
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Plastic covering provides immediate, short-term erosion protection to slopes and 
disturbed areas.

Sodding

The purpose of sodding is to establish permanent turf for immediate erosion 
protection and to stabilize drainage ways where concentrated overland flow will occur.

Topsoiling

Addition of topsoil will provide a suitable growth medium for final site 
stabilization with vegetation. While not a permanent cover practice in itself, topsoiling is 
an integral component of providing permanent cover in those areas where there is an 
unsuitable soil surface for plant growth. Native soils and disturbed soils that have been 
organically amended not only retain much more stormwater, but they also serve as 
effective biofilters for urban pollutants and, by supporting more vigorous plant growth, 
reduce the water, fertilizer and pesticides needed to support installed landscapes. Topsoil 
does not include any subsoils but only the material from the top several inches, including 
organic debris.

Polyacrylamide for Soil Erosion Protection

Polyacrylamide (PAM) is used on construction sites to prevent soil erosion. 
Applying PAM to bare soil in advance of a rain event significantly reduces erosion and 
controls sediment in two ways. First, PAM increases the soil’s available pore volume, 
thus increasing infiltration through flocculation and reducing the quantity of stormwater 
runoff. Second, it increases flocculation of suspended particles and aids in their 
deposition, thus reducing stormwater runoff turbidity and improving water quality.

Surface Roughening

Surface roughening aids in the establishment of vegetative cover, reduces runoff 
velocity, increases infiltration, and provides for sediment trapping through the provision 
of a rough soil surface.

Gradient Terraces

Gradient terraces reduce erosion damage by intercepting surface runoff and 
conducting it to a stable outlet at a non-erosive velocity.

Dust Control

Dust control prevents wind transport of dust from disturbed soil surfaces onto 
roadways, drainage ways, and surface waters.

Small Project Construction Stormwater Pollution Prevention

To prevent the discharge of sediment and other pollutants to the maximum extent 
practicable from small construction projects.

Protect Slopes 

Design, construct, and phase cut and fill slopes in a manner that will minimize 
erosion, considering soil type and its potential for erosion.
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Temporary and Permanent Seeding

Seeding is intended to reduce erosion by stabilizing exposed soils. A well-
established vegetative cover is one of the most effective methods of reducing erosion.

Surface Roughening

Surface roughening aids in the establishment of vegetative cover, reduces runoff 
velocity, increases infiltration, and provides for sediment trapping through the provision 
of a rough soil surface.

Gradient Terraces

Gradient terraces reduce erosion damage by intercepting surface runoff and 
conducting it to a stable outlet at a non-erosive velocity.

Interceptor Dike and Swale

Provide a ridge of compacted soil, or a ridge with an upslope swale, at the top or 
base of a disturbed slope or along the perimeter of a disturbed construction area to 
convey stormwater. Using the dike and/or swale to intercept the runoff from unprotected 
areas and direct it to areas where erosion can be controlled. This can prevent storm runoff 
from entering the work area or sediment-laden runoff from leaving the construction site.

Grass-Lined Channels

Channels lined with grass can convey runoff without erosion, and will provide 
some degree of treatment and infiltration. 

Pipe Slope Drains

Piping can be used to convey stormwater anytime water needs to be diverted 
away from or over bare soil to prevent gullies, channel erosion, and saturation of slide-
prone soils.

Subsurface Drains

Drains below the surface can intercept, collect, and convey ground water to a 
satisfactory outlet.  These can be a perforated pipe or conduit below the ground surface. 
The perforated pipe provides a dewatering mechanism to drain excessively wet soils, 
provide a stable base for construction, improve stability of structures with shallow 
foundations, or to reduce hydrostatic pressure to improve slope stability.

Level Spreader

To provide a temporary outlet for dikes and diversions consisting of an excavated 
depression constructed at zero grade across a slope. To convert concentrated runoff to 
sheet flow and release it onto areas stabilized by existing vegetation or an engineered 
filter strip.

Check Dams

Construction of small dams across a swale or ditch reduces the velocity of 
concentrated flow and dissipates energy at the check dam.
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Triangular Silt Dike (Geotextile-Encased Check Dam)

Triangular silt dikes may be used as check dams, for perimeter protection, for 
temporary soil stockpile protection, for drop inlet protection, or as a temporary 
interceptor dike.

Protect Drain Inlets 

Storm drain inlets operable during construction shall be protected so that 
stormwater runoff does not enter the conveyance system without first being filtered or 
treated to remove sediment.

Storm Drain Inlet Protection

To prevent coarse sediment from entering drainage systems prior to permanent  
stabilization of the disturbed area:

Stabilize Channels And Outlets 

Temporary on-site conveyance channels shall be designed, constructed, and 
stabilized to prevent erosion from the expected flow velocity of a 2-year, 24-hour 
frequency storm for the developed condition.

Channel Lining

Lining will protect erodible channels by providing a channel liner using either 
blankets or riprap.

Outlet Protection

Outlet protection prevents scour at conveyance outlets and minimizes the 
potential for downstream erosion by reducing the velocity of concentrated stormwater 
flows.

Control Pollutants 

All pollutants, including waste materials and demolition debris, that occur on site 
during construction shall be handled and disposed of in a manner that does not cause 
contamination of stormwater.

Concrete Handling

Concrete work can generate process water and slurry that contain fine particles 
and high pH, both of which can violate water quality standards in the receiving water. 
Concrete handling is intended to minimize and eliminate concrete process water and 
slurry from entering waters of the state.

Sawcutting and Surfacing Pollution Prevention

Sawcutting and surfacing operations generate slurry and process water that 
contain fine particles and high pH (concrete cutting), both of which can violate the water 
quality standards in the receiving water. Collection of this water is intended to minimize 
and eliminate process water and slurry from entering waters of the State.
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Control De-Watering 

Foundation, vault, and trench de-watering water shall be discharged into a 
controlled conveyance system prior to discharge to a sediment pond.

Maintain BMPs 

Temporary and permanent erosion and sediment control BMPs shall be 
maintained and repaired as needed to assure continued performance of their intended 
function. Maintenance and repair shall be conducted in accordance with BMPs.

Manage the Project

Development projects shall be phased where feasible in order to prevent, to the 
maximum extent practicable, the transport of sediment from the development site during 
construction. Revegetation of exposed areas and maintenance of that vegetation shall be 
an integral part of the clearing activities for any phase.
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APPENDIX II.  ESTIMATION OF COSTS FOR CONTROLLING 

SEDIMENT RELEASES AT CONSTRUCTION SITES 

EPA described the costs of the Phase II program in Chapter 4 of the economic 
analysis (U.S. EPA, 1995).  This appendix is a summary of that description, and the 
figures presented come from that document.  The costs were divided into 4 categories: 
municipal costs, construction costs, federal costs and state costs. Each of these was 
considered separately. 

Construction costs: 
Construction costs were described in parts 4-8 to 4-25. All the cost calculations 

are based on 1998 dollar value. 

Because the Phase II program targets construction areas of 1 to 5 acres of land, 
the cost analysis are done for these land sizes.  EPA divided the construction costs into 
two parts. The first part requires the owners and operators of construction sites disturbing 
one to five acres of land to plan and implement erosion and sediment control BMPs. The 
second part requires the implementation of post-construction stormwater runoff controls 
on construction sites located in Phase II municipalities.

Erosion and sediment control costs

EPA developed a national level cost estimate for implementing erosion and 
sediment controls on sites that disturb between one and 5 acres. EPA estimated a per site 
compliance cost for sites of one, three, and five acres and multiplied the cost by the total 
number of Phase II construction starts expected to incur incremental cost in these size 
categories to obtain a national cost estimate. EPA used construction start data from 
fourteen municipalities and 1994 Census Bureau construction permit data to estimate the 
number of construction starts disturbing between one and five acres of land. Of the 
estimated 129,675 construction starts likely to incur incremental costs, EPA expects that 
110,223 (85%) will require erosion and sediment controls to comply with the regulation. 
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Per-Site Compliance Costs: Installation and O&M.

EPA used standard cost estimates from R.S. Means (R.S. Means, 1997a and 
1997b) and the WEF database to estimate construction BMP costs for 27 model sites of 
typical site conditions in the United States. The model sites included three different site 
sizes (one, three, and five acres), three slope variations (3%, 7%, and 12%), and three soil 
erosivity conditions (low, medium, and high). EPA used the WEF database to determine 
BMP combinations appropriate to the model site conditions. For example, sites with 
shallow slopes and a low erosivity require few BMPs, while larger, steeper, and more 
erosive sites required more BMPs. Detailed site plans, assumptions, and BMPs that could 
be used are presented in Appendices B–2 and B–3. Based on the assumption that any 
combination of site factors is equally likely to occur on a given site, EPA averaged the 
matrix of estimated costs to develop an average cost for one-, three-, and five-acre starts 
for all soil erodibilities and slopes.  
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Costs related to each BMP and the description of the BMP were shown in Exhibit 
4-7 of the original document. 

Per-Site Compliance Costs: Administrative.

EPA then estimated administrative costs per construction site for the following 
elements required under the Phase II rule: submittal of a notice of intent (application) for 
permit coverage; notification to municipalities; development of a stormwater pollution 
prevention plan (SWPPP); record retention; and submittal of a notice of termination. The 
average total administrative cost per site was estimated to be $937. 
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Summing the average BMP costs and the administrative costs yields a total 
compliance cost of $2,143 for sites disturbing between one and two acres of land, $5,535 
for sites disturbing between two and four acres of land, and $9,646 for sites disturbing 
between four and five acres of land. To estimate national level incremental annual costs 
for Phase II construction starts, EPA multiplied the total costs of compliance for one to 
two acre, two to four acre, and four to five acre sites by the total number of Phase II 
construction starts within each of those size categories. This yielded an estimated annual 
compliance cost of approximately $499.8 million (based on 110,223 construction starts in 
1998).

EPA anticipates that 19,452 (15%) of the estimated Phase II incremental 
construction universe will qualify for a waiver from program requirements by meeting 
one of two conditions. Construction sites can be waived if they are either located in areas 
with low rainfall potential or if water quality analyses show that there is no need for 
regulation. EPA estimates the incremental administrative cost associated with preparing 
and submitting a waiver to be approximately $665,000 (1998). Total costs (national 
compliance and waiver costs) resulting from implementation of the Phase II erosion and 

sediment control provision are estimated to be $500.4 million.
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EPA also estimated incremental costs attributable to the post-construction runoff 
control measures. The Phase II municipal program requires municipalities to develop, 
implement, and enforce a program that addresses stormwater runoff from new 
development and redevelopment sites on which land disturbance is greater than one acre 
and that discharge into a regulated MS4. To develop a cost estimate associated with this 
measure, EPA estimated a per site BMP cost, including operation and maintenance, for 
12 model sites of varying size (1, 3, 5, and 7 acres) and imperviousness (35%, 65%, and 
85%). The per site BMP cost was then multiplied by the total number of multi-family, 
institutional, and commercial construction starts that are located in Phase II urbanized 
areas to obtain a national cost estimate. Using this total of 13,364 postconstruction starts, 
EPA estimated a range of national costs associated with this measure from $44.6 to 
$178.3 million (see Appendix B–4). EPA estimates total annual costs to construction 
operators, including implementation of erosion and sediment controls and post-

construction controls, to be between $545.0 – $678.7 million.

Summary of results of the total costs of the phase II program are shown below: 
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Reduced Sediment Delivery From Construction Starts: 

To estimate reduced sediment delivery from Phase II construction starts, the US 
ACE developed a model based on EPA’s 27 model sites to estimate sediment loads from 
construction starts with and without Phase II controls (US ACE, 1998). The US ACE 
model uses the construction site version of the Revised Universal Soil Loss Equation 
(RUSLE) to generate sediment delivery estimates for 15 climatic regions with each of the 
following variations: three site sizes (one, three, and five acres), three soil erodibility 
levels (low, medium, and high), three slopes (3%, 7%, and 12%), and the BMP 
combinations from EPA’s 27 model sites. The 15 climatic regions represent the various 
rainfall and temperature conditions throughout the United States. Sediment delivery 
represents the quantity of sediment that BMPs placed at the base of the hill slope are 
unable to capture. EPA estimated that the average reduction in soil loss from the model 
sites implementing BMPs would be 89.6 tons per site. (Calculations in Exhibit 4-24) 

To determine the reduction in soil loss using the estimated 80% effectiveness rate, 
EPA multiplied the weighted average soil loss per start (89.6 tons) by 80%. This resulted 
in an estimated reduction in soil loss of 71.7 tons per site. Multiplying this reduction by 
the 110,223 construction starts expected to implement erosion and sediment controls for 
the year 1998, results in an estimated 7.9 million ton reduction in soil loss annually.

Summary

EPA has not presented the total cost of prevention of sediments leaving the site 
per ton of the sediment. ES.11 (in executive summary) describes only the costs 
effectiveness related to the Municipal TSS loading reduction. It seems that by a simple 
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calculation from the two former exhibits (4-24 and 4-25) that the total cost assuming 80% 
reduction in the sediments would be between $69 - $86 per ton of sediment. 
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STATE OF CALIFORNIA 

 
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 

LOS ANGELES REGION 
 

ORDER NO. 01-182  
NPDES PERMIT NO. CAS004001 

WASTE DISCHARGE REQUIREMENTS 
FOR 

MUNICIPAL STORM WATER AND URBAN RUNOFF DISCHARGES WITHIN THE 
COUNTY OF LOS ANGELES, AND THE INCORPORATED CITIES THEREIN,  

EXCEPT THE CITY OF LONG BEACH  
 
The California Regional Water Quality Control Board, Los Angeles Region (hereinafter referred 
to as the Regional Board) finds: 

A. Existing Permit  

 
The Los Angeles County Flood Control District, the County of Los Angeles, and 
84 incorporated cities within the Los Angeles County Flood Control District (see 
Attachment A, List of Permittees), hereinafter referred to separately as 
Permittees and jointly as the Discharger, discharge or contribute to discharges of 
storm water and urban runoff from municipal separate storm sewer systems 
(MS4s), also called storm drain systems. The discharges flow to water courses 
within the Los Angeles County Flood Control District and into receiving waters of 
the Los Angeles Region.  These discharges are covered under countywide 
waste discharge requirements contained in Order No. 96-054 adopted by this 
Regional Board on July 15, 1996, which replaced Order No. 90-079 adopted by 
this Regional Board on June 18, 1990.  Order No. 96-054 also serves as a 
National Pollutant Discharge Elimination System (NPDES) permit for the 
discharge of municipal storm water.  
 

B. Nature of Discharges and Sources of Pollutant 

1. Storm water discharges consist of surface runoff generated from various 
land uses in all the hydrologic drainage basins that discharge into water 
bodies of the State.  The quality of these discharges varies considerably 
and is affected by the hydrology, geology, land use, season, and 
sequence and duration of hydrologic events. The primary constituents of 
concern currently identified by the Los Angeles County Flood Control 
District Integrated Receiving Water Impacts Report (1994-2000) are 
cyanide, indicator bacteria, total dissolved solids, turbidity, total 
suspended solids, nutrients, total aluminum, dissolved cadmium, copper, 
lead, total mercury, nickel, zinc, bis(2-ethylhexyl)phthalate, polycyclic 
aromatic hydrocarbons (PAHs), diazinon, and chlorpyrifos. 

2. Certain pollutants present in storm water and/or urban runoff may be 
derived from extraneous sources that Permittees have no or limited 
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jurisdiction over.  Examples of such pollutants and their respective 
sources are: PAHs which are products of internal combustion engine 
operation, nitrates, bis (2-ethylhexyl) phthalate and mercury from 
atmospheric deposition, lead from fuels, copper from brake pad wear, 
zinc from tire wear, dioxins as products of combustion, and natural-
occurring minerals from local geology.  However, the implementation of 
the measures set forth in this Order is intended to reduce the entry of 
these pollutants into storm water and their discharge to receiving waters.  

3. Water quality assessments conducted by the Regional Board identified 
impairment, or threatened impairment, of beneficial uses of water bodies 
in the Los Angeles Region.  The causes of impairments include pollutants 
of concern identified in municipal storm water discharges by the County 
of Los Angeles in the Integrated Receiving Water Impacts Report (1994-
2000). Pollutants in storm water can have damaging effects on both 
human health and aquatic ecosystems. 

4. The Los Angeles County Grand Jury, September 2000, completed an 
investigation into the health risks of swimming near beaches in Los 
Angeles County and made several recommendations to reduce public 
health risks (Final Report, Grand Jury, Los Angeles County, 1999-2000). 
The Grand Jury recommended that the Regional Board consider among 
other actions, (i) a focus on setting contaminant limits rather than 
programmatic evaluations, (ii) audit of MS4 Permittee programs; and (iii) 
clarifying enforcement responsibilities between the State and local 
governments. 

5. Studies and research conducted by other Regional agencies, academic 
institutions, and universities have also identified storm water and urban 
runoff as significant sources of pollutants to surface waters in Southern 
California. See, e.g., [Surface Runoff to the Southern California Bight, 
Southern California Coastal Water Research Project, (1992); Impacts of 
Urban Runoff on Santa Monica Bay and Surrounding Ocean Waters 
(Gersberg, R.M., 1995); State of the Bay 1998, Santa Monica Bay 
Restoration Project; Storm Water Impact, In, Southern California 
Environmental Report Card 1999, Institute of the Environment, University 
of California, Los Angeles (Stenstrom, M.S., 1999); Distribution of 
Anthropogenic and Natural Debris on the Mainland Shelf of Southern 
California Bight, Shelly L. Moore and M. James Allen (1999); The Health 
Effects of Swimming in Ocean Water Contaminated by Storm Drain 
Runoff, Haile, R.W. et al. (1999); Huntington Beach Closure 
Investigation: Technical Review (University of Southern California, 2000); 
A Regional Survey of the Microbiological Water Quality Along the 
Shoreline of the Southern California Bight, Rachel T. Noble et al. (2001); 
Integrated Receiving Water Impacts Report (1994-2000), County of Los 
Angeles (2001)].  

6. Development and urbanization increase pollutant load, volume, and 
discharge velocity. First, natural vegetated pervious ground cover is 
converted to impervious surfaces such as paved highways, streets, 
rooftops and parking lots. Natural vegetated soil can both absorb 
rainwater and remove pollutants providing an effective natural purification 
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process. In contrast, pavement and concrete can neither absorb water 
nor remove pollutants, and thus the natural purification characteristics are 
lost.  Second, urban development creates new pollution sources as the 
increased density of human population brings proportionately higher 
levels of vehicle emissions, vehicle maintenance wastes, municipal 
sewage waste, pesticides, household hazardous wastes, pet wastes, 
trash, and other anthropogenic pollutants. Development and urbanization 
especially threaten environmentally sensitive areas. Such areas have a 
much lower capacity to withstand pollutant shocks than might be 
acceptable in the general circumstance. In essence, development that is 
ordinarily insignificant in its impact on the environment may in a particular 
sensitive environment become significant. These environmentally 
sensitive areas designated by the State and/or the County of Los Angeles 
include Areas of Special Biological Significance (ASBS), water bodies 
designated as supporting a RARE beneficial use, Significant Natural 
Areas (SNAs), and Significant Ecological Areas (SEAs).   

7. The increased volume, increased velocity, and discharge duration of 
storm water runoff from developed areas has the potential to greatly 
accelerate downstream erosion and impair stream habitat in natural 
drainages.  Studies have demonstrated a direct correlation between the 
degree of imperviousness of an area and the degradation of its receiving 
waters. Significant declines in the biological integrity and physical habitat 
of streams and other receiving waters have been found to occur with as 
little as 10 percent conversion from natural to impervious surfaces.  
Percentage impervious cover is a reliable indicator and predictor of 
potential water quality degradation expected from new development. 
(Impervious Cover as An Urban Stream Indicator and a Watershed 
Management Tool, Schueler, T. and R. Claytor, In, Effects of Water 
Development and Management on Aquatic Ecosystems (1995), ASCE, 
New York; Leopold, L. B., (1973), River Channel Change with Time: An 
Example, Geological Society of America Bulletin, v. 84, p. 1845-1860; 
Hammer, T. R., (1972), Stream Channel Enlargement Due to 
Urbanization: Water Resources Research, v. 8, p. 1530-1540; Booth, D. 
B., (1991), Urbanization and the Natural Drainage System--Impacts, 
Solutions and Prognoses: The Northwest Environmental Journal, v. 7, p. 
93-118; Klein, R. D., (1979), Urbanization and Stream Quality 
Impairment: Water Resources Bulletin, v. 15, p. 948-963; May, C. W., 
Horner, R. R., Karr, J. R., Mar, B. W., and Welch, E. B., (1997), Effects of 
Urbanization on Small Streams in the Puget Sound Lowland Ecoregion: 
Watershed Protection Techniques, v. 2, p. 483-494; Morisawa, M. and 
LaFlure, E. Hydraulic Geometry, Stream Equilibrium and Urbanization In 
Rhodes, D. P. and Williams, G. P. Adjustments to the Fluvial System  
p.333-350. (1979); Dubuque, Iowa, Kendall/Hunt. Tenth Annual 
Geomorphology Symposia Series; and The Importance of 
Imperviousness: Watershed Protection Techniques, 1(3), Schueler, T. 
(1994).)  

8. The County of Los Angeles has identified as the seven highest priority 
industrial and commercial critical source types, (i) wholesale trade (scrap 
recycling, auto dismantling); (ii) automotive repair/parking; (iii) fabricated 
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metal products; (iv) motor freight; (v) chemical and allied products; (vi) 
automotive dealers/gas stations; (vii) primary metal products (Critical 
Source Selection and Monitoring Report, Los Angeles County 
Department of Public Works -Sept 1996). Monitoring conducted by Los 
Angeles County and the Regional Board demonstrates that the priority 
industrial sectors and auto repair facilities (one of the commercial 
sectors) on the list, contribute significant concentrations of heavy metals 
to storm water (Los Angeles County 1999-2000 Storm Water Monitoring 
Report, Los Angeles County Department of Public Works -July 2000; 
Compliance Assessment of the Auto Dismantling Industry; Evaluation of 
the California General Industrial Storm Water Permit, H. Chang, (2001), 
70 pp., California Regional Water Quality Control Board, Los Angeles 
Region). 

9. The discharge of washwaters and contaminated storm water from 
industries and businesses specified in this Order for inspection by 
Permittees is an environmental threat and can also adversely impact 
public health and safety.  For example, a review of industrial waste/ 
pretreatment records performed in 1995 in the County of Los Angeles on 
illicit discharges indicates that automotive service facilities and food 
service facilities sometimes discharge polluted washwaters to the MS4. 
The pollutants of concern in such washwaters include food waste, oil and 
grease, and toxic chemicals. Other storm water/industrial waste programs 
in California have reported similar observations. Illicit discharges from 
automotive service facilities and food service facilities have been 
identified elsewhere as a major cause of widespread contamination and 
water quality problems (Washtenaw County Statutory Drainage Board - 
1987 Huron River Pollution Abatement Program). 

10. Studies indicate that facilities with paved surfaces subject to frequent 
motor vehicular traffic (such as parking lots and fast food restaurants), or 
facilities that perform vehicle repair, maintenance, or fueling (automotive 
service facilities) are potential sources of pollutants of concern in storm 
water.  [References:  Pitt et al., Urban Storm Water Toxic Pollutants: 
Assessment, Sources, and Treatability, Water Environment Res., 67, 260 
(1995); Results of Retail Gas Outlet and Commercial Parking Lot Storm 
Water Runoff Study, Western States Petroleum Association and 
American Petroleum Institute, (1994); Action Plan Demonstration Project, 
Demonstration of Gasoline Fueling Station Best Management Practices, 
Final Report, County of Sacramento (1993); Source Characterization, R. 
Pitt, In Innovative Urban Wet-Weather Flow Management Systems 
(2000) Technomic Press, Field, R et al. editors;  Characteristics of 
Parking Lot Runoff Produced by Simulated Rainfall, , L.L. Tiefenthaler et 
al. Technical Report 343, Southern California Coastal Water Research 
Project (2001).] 

11. Retail Gasoline Outlets (RGOs) are points of convergence for vehicular 
traffic and are similar to parking lots and urban roads. Studies indicate 
that storm water discharges from RGOs have high concentrations of 
hydrocarbons and heavy metals. [The Quality of Trapped Sediments and 
Poor Water within Oil Grit Separators in Suburban MD, Schueler T. and 
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Shepp D. (1992), and Concentrations of Selected Constituents in Runoff 
from Impervious Surfaces in Four Urban Catchments of Different 
Landuse, Ranabal, F.I., and T.J. Gizzard (1995), In Proceedings of the 
Fourth Biennial Stormwater Research Conference, Florida, pp-42-52]. 
Pilot studies indicate that treatment control best management practices 
installed at retail gasoline stations are effective in removing pollutants, 
reasonable in capital cost, easy to operate, and do not present safety risks 
[Rouge River National Wet Weather Demonstration Project, Task Product 
Memorandum – Evaluation of On-line Media Filters RPO-NPS-TPM59.00, 
Wayne County, MI, March 1999]. The Regional Board and the San Diego 
Regional Board have jointly prepared a Technical Report on the 
applicability of new development BMP design criteria for retail gasoline 
outlets, (Retail Gasoline Outlets: New Development Design Standards for 
Mitigation of Storm Water Impacts, (June 2001)).  Retail Gasoline Outlets 
in Western U.S. States (such as Washington and Oregon) are already 
subject to numerical BMP design criteria, as well in other U.S. States.  

C. Permit Background 

1. The essential components of the Storm Water Management Program, as 
established by federal regulations [40 CFR 122.26(d)] are: (i) Adequate 
Legal Authority, (ii) Fiscal Resources, (iii) Storm Water Quality 
Management Program (SQMP) - (Public Information and Participation 
Program, Industrial/Commercial Facilities Program, Development Planning 
Program, Development Construction Program, Public Agency Activities 
Program, Illicit Connection and Illicit Discharges Elimination Program), and 
(iv) Monitoring and Reporting Program. 

2. The Permittees have filed a Report of Waste Discharge (ROWD), dated 
February 1, 2001, and applied for renewal of their waste discharge 
requirements that serves as an NPDES permit to discharge wastes to 
surface waters.  The ROWD includes a proposed SQMP and a 
Monitoring Program. The proposed SQMP contains programs previously 
approved under Board Order No. 96-054 in the following areas: 

 
  Public Information and Participation 
  Development Planning 

Development Construction 
  Public Agency Activities  

Illicit Connection/Illicit Discharge Elimination Program 
 

 These programs are revised pursuant to the provisions of this Order after 
adoption. 

3. The County of Los Angeles has previously conducted source 
identification and pollutant characterization consistent with 40 CFR 
122.26(d)(1)(ii) and (iii) under its storm water Monitoring Program.  The 
Monitoring Program submitted with the ROWD proposes to advance the 
assessment of receiving water impacts, identification of sources of 
pollution, evaluation of Best Management Practices (BMPs), and 
measurement of long term trends in mass emissions. 
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4. The Regional Board has reviewed the ROWD and has determined it to be 
complete under the reapplication policy of MS4s issued by the U.S. 
Environmental Protection Agency (USEPA) (61 Fed. Reg. 41697).  The 
Regional Board finds that the Permittees’ proposed SQMP, incorporating 
the additional and/or revised provisions contained in this Order would 
meet the minimum requirements of federal regulations.   

5. The City of Los Angeles has conducted shoreline and nearshore water 
quality monitoring off the Santa Monica Bay since the 1950s under the 
monitoring program for the Hyperion Waste Water Treatment Plant 
(NPDES No. CA0109991).  The monitoring results indicate that effluent 
from Hyperion's 5-Mile Outfall does not impinge the shoreline, and that 
elevated bacterial counts are associated with runoff from storm drains 
and discharges from piers.  In 1994, the Regional Board approved the 
relocation of Hyperion's shoreline stations to implement a bay-wide, 
regional shoreline-monitoring program associated with storm drain 
outfalls in the Santa Monica Bay.  The City of Los Angeles requested that 
the shoreline-monitoring requirement be incorporated in this Order.  The 
shoreline pathogen monitoring requirements are outlined in the 
Monitoring Program for this Order. 

D. Permit Coverage 

1. The requirements in this Order cover all areas within the boundaries of 
the Permittee municipalities (see Attachment A) over which they have 
regulatory jurisdiction as well as unincorporated areas in Los Angeles 
County within the jurisdiction of the Regional Board. The Permittees 
serve a population of about 9.5 million [Reference: 2000 Census of 
Population and Housing, Bureau of the Census, U.S. Department of 
Commerce (2001)] in an area of approximately 3,100 square miles.  

2. Federal, state, regional or local entities within the Permittees' boundaries 
or in jurisdictions outside the Los Angeles County Flood Control District, 
and not currently named in this Order, may operate storm drain facilities 
and/or discharge storm water to storm drains and watercourses covered 
by this Order.  The Permittees may lack legal jurisdiction over these 
entities under state and federal constitutions. The Regional Board will 
coordinate with these entities to implement programs that are consistent 
with the requirements of this Order. The Regional Board will consider 
such facilities for coverage in 2003 under its NPDES permitting scheme 
pursuant to USEPA Phase II storm water regulations. 

3. Sources of discharges into receiving waters in the County of Los Angeles 
but in jurisdictions outside its boundary include the following: 

 
About 34 square miles of unincorporated area in Ventura County, which 

drain into Malibu Creek and then to Santa Monica Bay,  
 

About 9 square miles of the City of Thousand Oaks, which also drain into 
Malibu Creek and then to Santa Monica Bay, and 
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About 86 square miles of area in Orange County, which drain into Coyote 
Creek and then into the San Gabriel River. 

 
 The Regional Board will ensure that storm water management programs 

for the areas in Ventura County and the City of Thousand Oaks that drain 
into Santa Monica Bay are consistent with the requirements of this Order.  
The Regional Board will coordinate with the Santa Ana Regional Board so 
that storm water management programs for the areas in Orange County 
that drain into Coyote Creek are consistent with the requirements of this 
Order.   

4. This permit is intended to develop, achieve, and implement a timely, 
comprehensive, cost-effective storm water pollution control program to 
reduce the discharge of pollutants in storm water to the Maximum Extent 
Practicable (MEP) from the permitted areas in the County of Los Angeles 
to the waters of the U.S. subject to the Permittees' jurisdiction.  

5. Permittees have expressed their intention to work cooperatively to control 
the contribution of pollutants from one portion of the MS4 to another 
portion of the system.  Permittees may control the contribution of 
pollutants to the MS4 from non-permittee dischargers such as Caltrans, 
the U.S. Department of Defense, and other state and federal facilities, 
through interagency agreements.  

E. Federal, State, and Regional Regulations 

1. The Water Quality Act of 1987 added Section 402(p) to the federal Clean 
Water Act (CWA) (33 U.S.C. § 1251-1387).  This section requires the 
USEPA to establish regulations setting forth NPDES requirements for 
storm water discharges in two phases.   

 
• The USEPA Phase I storm water regulations were directed at MS4s 

serving a population of 100,000 or more, including interconnected 
systems and storm water discharges associated with industrial 
activities, including construction activities. The Phase I Final Rule was 
published on November 16, 1990 (55 Fed. Reg. 47990).  

 
• The USEPA Phase II storm water regulations are directed at storm 

water discharges not covered in Phase I, including small MS4s 
(serving a population of less than 100,000), small construction 
projects (one to five acres), municipal facilities with delayed coverage 
under the Intermodal Surface Transportation Efficiency Act of 1991, 
and other discharges for which the USEPA Administrator or the State 
determines that the storm water discharge contributes to a violation of 
a water quality standard, or is a significant contributor of pollutants to 
waters of the United States. The Phase II Final Rule was published 
on December 8, 1999 (64 Fed. Reg. 68722).  

2. The USEPA published an ‘Interim Permitting Approach for Water Quality-
Based Effluent Limitations in Storm Water Permits’ on August 26, 1996 
(61 Fed. Reg.  43761).  This policy discusses the appropriate kinds of 
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water quality-based effluent limitations to be included in NPDES storm 
water permits to provide for the attainment of water quality standards. 

3. The USEPA published an ‘Interpretative Policy Memorandum on 
Reapplication Requirements’ for MS4 permits on August 9, 1996 (61 Fed. 
Reg. 41697).  This policy requires that MS4 reapplication for reissuance 
for a subsequent five-year permit term contain certain basic information 
and information for proposed changes and improvements to the storm 
water management program and monitoring program. 

4. The USEPA has entered into a Memorandum of Agreement (MOA) with 
the U.S. Fish and Wildlife Service and the National Marine Fisheries 
Service for enhancing coordination regarding the protection of 
endangered and threatened species under Section 7 of the Endangered 
Species Act and the CWA’s Water Quality Standards and NPDES 
programs.  Among other actions, the MOA establishes a framework for 
coordination of actions by the USEPA, the Services, and CWA delegated 
States on CWA permit issuance under Section 402 of the CWA [66 Fed. 
Reg. 11202 – 11217]. 

5. USEPA regulations at 40 CFR 122.26(d)(2)(iv)(A) and 40 CFR 
122.26(d)(2)(iv)(C) require that MS4 permittees implement a program to 
monitor and control pollutants in discharges to the municipal system from 
industrial and commercial facilities that contribute a substantial pollutant 
load to the MS4.  The regulations require that permittees establish 
priorities and procedures for inspection of industrial facilities and priority 
commercial establishments.  This permit, consistent with the USEPA 
policy, incorporates a cooperative partnership, including the specifications 
of minimum expectations, between the Regional Board and the 
Permittees for the inspection of industrial facilities and priority commercial 
establishments to control pollutants in storm water discharges (58 Fed. 
Reg. 61157).  

6. Section 402 (p) of the CWA (33 U.S.C. § 1342(p) provides that MS4 
permits must “require controls to reduce the discharge of pollutants to the 
maximum extent practicable, including management practices, control 
techniques and system, design engineering method and such other 
provisions as the [EPA] Administrator or the State determines appropriate 
for the control of such pollutants.”  The State Water Resources Control 
Board’s (State Board) Office of Chief Counsel (OCC) has issued a 
memorandum interpreting the meaning of MEP to include technical 
feasibility, cost, and benefit derived with the burden being on the 
municipality to demonstrate compliance with MEP by showing that a BMP 
is not technically feasible in the locality or that BMPs costs would exceed 
any benefit to be derived (dated February 11, 1993). 

7. The CWA authorizes the USEPA to permit a state to serve as the 
NPDES permitting authority in lieu of the USEPA.  The State of California 
has in-lieu authority for an NPDES program.  The Porter-Cologne Water 
Quality Control Act authorizes the State Board, through the Regional 
Boards, to regulate and control the discharge of pollutants into waters of 
the State. The State Board entered into a MOA with the USEPA, on 
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September 22, 1989, to administer the NPDES Program governing 
discharges to waters of the U.S. 

8. Section 303(d) of the CWA requires that the State identify a list of 
impaired water-bodies and develop and implement Total Maximum Daily 
Loads (TMDLs) for these waterbodies (33 U.S.C. §1313(d)(1)).  A TMDL 
specifies the maximum amount of a pollutant that a water-body can 
receive, still meet applicable water quality standards and protect 
beneficial uses.  The USEPA entered into a consent decree with the 
Natural Resources Defense Council (NRDC), Heal the Bay, and the 
Santa Monica BayKeeper on March 22, 1999, under which the Regional 
Board must adopt all TMDLs for the Los Angeles Region within 13 years 
from that date. This permit incorporates a provision to implement and 
enforce approved load allocations for municipal storm water discharges 
and requires amending the SQMP after pollutants loads have been 
allocated and approved. 

9. Section 6217(g) of the Coastal Zone Act Reauthorization Amendments of 
1990 (CZARA) requires coastal states with approved coastal zone 
management programs to address non-point pollution impacting or 
threatening coastal water quality.  CZARA (16 U.S.C. § 1451-1465) 
amends the Coastal Zone Management Act of 1972, to address five 
sources of non-point pollution: agriculture, silviculture, urban, marinas, 
and hydromodification.  This NPDES permit addresses the management 
measures required for the urban category, with the exception of septic 
systems.  The Regional Board addresses septic systems through the 
administration of other programs. 

10. On May 18, 2000, the USEPA established numeric criteria for priority 
toxic pollutants for the State of California (California Toxics Rule (CTR)) 
65 Fed. Reg. 31682 (40 CFR 131.38), for the protection of human health 
and aquatic life. These apply as ambient water quality criteria for inland 
surface waters, enclosed bays, and estuaries. The State Board adopted 
the Policy for Implementation of Toxics Standards for Inland Surface 
Waters, Enclosed Bays, and Estuaries of California (SIP) – 2000, on 
March 2, 2000, for implementation of the CTR (State Board Resolution 
No. 2000-15 as amended by Board Resolution No. 2000-030). This policy 
requires that discharges comply with TMDL-derived load allocations as 
soon as possible but no later than 20 years from the effective date of the 
policy.  

11. The State Board adopted a revised Water Quality Control Plan for Ocean 
Waters of California (Ocean Plan) on July 23, 1997.  The Ocean Plan 
contains water quality objectives which apply to all discharges to the 
coastal waters of California. 

12. The State Board in In Re: California Department of Transportation (State 
Board Order WQ 2001-08), determined that the discharge of storm water 
to ASBS is subject to the prohibition in the Ocean Plan against the 
discharge of wastes to an ASBS. 
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13. The Regional Board adopted an updated Water Quality Control Plan 
(Basin Plan) for the Los Angeles Region on June 13, 1994, 'Water 
Quality Control Plan, Los Angeles Region: Basin Plan for the Coastal 
Watersheds of Los Angeles and Ventura Counties, (1994).' The Basin 
Plan designates beneficial uses of receiving waters and specifies both 
narrative and numerical water quality objectives for the receiving waters 
in Los Angeles County. 

14. The Regional Board on September 19, 2001, adopted amendments to 
the Basin Plan, to incorporate TMDLs for trash in the Los Angeles River 
Watershed (Resolution No. R01-013) and Ballona Creek Watershed 
(Resolution No. R01-014). The amendments were subsequently 
approved by the State Board, the Office of Administrative Law, and the 
United States Environmental Protection Agency.  Twenty-two cities

1
 

(“Cities”) sued the Regional Board and State Board to set aside the Los 
Angeles River Trash TMDL. The trial court entered an order deciding 
some claims in favor of the Water Boards and some in favor of the Cities.  
Both sides appealed, and on January 26, 2006, the Court of Appeal 
decided every one of the Cities’ claims in favor of the Water Boards, 
except with respect to California Environmental Quality Act (CEQA) 
compliance (City of Arcadia et al. v. Los Angeles Regional Water Quality 
Control Board et al. (2006) 135 Cal.App.4th 1392). The Court therefore 
declared the Los Angeles River Trash TMDL void, and issued a writ of 
mandate that ordered the Water Boards to set aside and not implement 
the TMDL, until it had been brought into compliance with CEQA. As a 
result of the appellate court’s decision, in 2006, the Regional Board set 
aside its 2001 action incorporating the TMDL into the Basin Plan 
(Resolution R06-013) (City of Arcadia et al. v. Los Angeles Regional 
Water Quality Control Board et al. (2006) 135 Cal.App.4

th
 1392). After 

conducting the required CEQA analysis, the Regional Board readopted 
the Los Angeles River Watershed Trash TMDL on August 9, 2007 
(Resolution No. R07-012). This TMDL was subsequently approved by the 
State Board (Resolution No. 2008-0024), the Office of Administrative Law 
(File No. 2008-0519-02 S), and the United States Environmental 
Protection Agency, and became effective on September 23, 2008.  The 
Water Boards filed their final return to the writ of mandate on August 6, 
2008, and on August 26, 2008, the superior court entered an order 
discharging the writ, and dismissing the case, thus concluding the legal 
challenges to the Trash TMDL. 

15. The Regional Board on April 13, 1998, approved BMPs for sidewalk 
rinsing to minimize the discharge of wash waters to the storm drain 
system (Resolution No. 98-08). By the same resolution, the Regional 
Board prohibited the discharge of municipal street wash waters to the 
storm drain system.  

                                                
1
  The cities include Arcadia, Baldwin Park, Bellflower, Cerritos, Commerce, Diamond Bar, 

Downey, Irwindale, Lawndale, Monrovia, Montebello, Monterey Park, Pico Rivera, Rosemead, 
San Gabriel, Santa Fe Springs, Sierra Madre, Signal Hill, South Pasadena, Vernon, West 
Covina, and Whittier.   
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16. The Regional Board on April 13, 1998, approved recommended BMPs for 
industrial/commercial facilities (Resolution No. 98-08).   

17. The Regional Board on April 22, 1999, approved a list of BMPs for use in 
development planning and development construction (Resolution No. 99-
03) 

18. The Regional Board adopted and approved requirements for new 
development and significant redevelopment projects in Los Angeles County 
to control the discharge of storm water pollutants in post-construction storm 
water, on January 26, 2000, in Board Resolution No. R-00-02.  The 
Regional Board Executive Officer issued the approved Standard Urban 
Storm Water Mitigation Plans (SUSMPs) on March 8, 2000. The State 
Board in large part affirmed the Regional Board action and SUSMPs in 
State Board Order No. WQ 2000-11 issued on October 5, 2000.   

• The State Board’s Chief Counsel has issued a statewide policy 
memorandum (dated December 26, 2000), which interprets the Order 
to provide broad discretion to Regional Boards and identifies potential 
future areas for inclusion in SUSMPs and the types of evidence and 
findings necessary.  Such areas include ministerial projects, projects in 
environmentally sensitive areas, and water quality design criteria for 
RGOs. 

• The State Board’s Chief Counsel interprets the Order to encourage 
regional solutions and endorses a mitigation fund or “bank” that may 
be funded by developers who obtain waivers from the numerical 
design standards for new development and significant 
redevelopment. 
 

19. 40 CFR 131.10(a) prohibits states from designating waste transport or 
waste assimilation as a use for any water of the U.S.  Authorizing the 
construction of a storm water/ urban runoff treatment facility in a 
jurisdictional water body would be tantamount to accepting waste 
assimilation as an appropriate use for that water body.  Furthermore, the 
construction and operation of a pollution control facility in a water body 
can impact the physical, chemical, and biological integrity as well as the 
beneficial uses of the water body.  Therefore, storm water treatment 
and/or mitigation in accordance with SUSMPs and any other 
requirements of this Order must occur prior to the discharge of storm 
water into a water of the U.S. 

20. The Regional Board supports a Watershed Management Approach to 
address water quality protection in the region.  The objective of the 
Watershed Management Approach should be to provide a 
comprehensive and integrated strategy towards water resource 
protection, enhancement, and restoration while balancing economic and 
environmental impacts within a hydrologically defined drainage basin or 
watershed.  It emphasizes cooperative relationships between regulatory 
agencies, the regulated community, environmental groups, and other 
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stakeholders in the watershed to achieve the greatest environmental 
improvements with available resources. 

21. To promote a watershed management approach, the County of Los 
Angeles is divided into six Watershed Management Areas (WMAs) as 
follows: 

 
Malibu Creek and Rural Santa Monica Bay WMA 
Ballona Creek and Urban Santa Monica Bay WMA 
Los Angeles River WMA 
San Gabriel River WMA 
Dominguez Channel/Los Angeles Harbor WMA, and 
Santa Clara River WMA 

 
Attachment A shows the list of Permittees under each WMA and some 
Permittees have expressed an intent to form sub-watershed groups within 
the WMA to promote regional solutions for the mitigation of storm water 
discharge pollution. 

22. To facilitate compliance with federal regulations, the State Board has 
issued two statewide general NPDES permits for storm water discharges: 
one for storm water from industrial sites [NPDES No. CAS000001, 
General Industrial Activity Storm Water Permit (GIASP)] and the other for 
storm water from construction sites [NPDES No. CAS000002, General 
Construction Activity Storm Water Permit (GCASP)].  The GCASP was 
reissued on August 19, 1999.  The GIASP was reissued on April 17, 
1997.  Facilities discharging storm water associated with industrial 
activities and construction projects with a disturbed area of five acres or 
more are required to obtain individual NPDES permits for storm water 
discharges, or to be covered by a statewide general permit by completing 
and filing a Notice of Intent (NOI) with the State Board.  The USEPA 
guidance anticipates coordination of the state-administered programs for 
industrial and construction activities with the local agency program to 
reduce pollutants in storm water discharges to the MS4. 

The Regional Board is the enforcement authority in the Los Angeles 
Region for the two statewide general permits regulating discharges from 
industrial facilities and construction sites, and all NPDES storm water and 
non-storm water permits issued by the Regional Board.  These industrial 
and construction sites and discharges are also regulated under local laws 
and regulations. 

23. The State Board, on October 28, 1968, adopted Resolution No. 68-16, 
which established an anti-degradation policy for the State and Regional 
Boards.  This policy restricts the degradation of surface waters and 
protects waterbodies where existing water quality is higher than is 
necessary for the protection of beneficial uses. 

24. The State Board, on June 17, 1999, adopted Order No. WQ 99-05, 
which, in a precedential decision, identifies acceptable receiving water 
limitations language to be included in municipal storm water permits 
issued by the State and Regional Boards.  The receiving water limitations 
included herein are consistent with the State Board Order, USEPA Policy, 
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and the U.S. Appellate court decision in, Defenders of Wildlife v. Browner 
(9

th
. Cir, 1999).  The State Board OCC has determined that the federal 

court decision did not conflict with State Board Order No. WQ 99-05 
(memorandum dated October 14, 1999) 

25. California Water Code (CWC) § 13263(a) requires that waste discharge 
requirements issued by the Regional Board shall implement any relevant 
water quality control plans that have been adopted; shall take into 
consideration the beneficial uses to be protected and the water quality 
objectives reasonably required for that purpose; other waste discharges; 
the need to prevent nuisance; and provisions of CWC § 13241.  The 
Regional Board has considered the requirements of § 13263 and § 
13241, and applicable plans, policies, rules, and regulations in developing 
these waste discharge requirements. 

26. CWC § 13370 et seq. requires that waste discharge requirements issued 
by the Regional Boards be consistent with provisions of the federal CWA 
and its amendments. 

27. On March 12, 2001, the U.S. Court of Appeals ruled that it is necessary 
to obtain a NPDES permit for application of aquatic pesticides to 
waterways. (Headwaters, Inc. vs. Talent Irrigation District, 243 F.3d. 526 
(9

th
 Cir., 2001)) This decision is controlling in California for nonagricultural 

applications of pesticides to waterways.  The State Board adopted a 
general NPDES permit (Order No. 2001-12-DWQ) on July 19, 2001, for 
public entities that discharge pollutants to waters of the U.S. associated 
with the application of aquatic pesticides for resource or pest 
management.  Public entities that conduct such activities must seek 
coverage under the general permit. 

 
The Marina Del Rey Harbor Mothers’ Beach and Back Basins Bacteria TMDL 

 

28. [Intentionally left blank]  

 

29. The Regional Board adopted the Marina del Rey Harbor Mothers’ Beach 
and Back Basins Bacteria TMDL (hereinafter “MDR Bacteria TMDL”) on 
August 7, 2003. The TMDL was subsequently approved by the SWRCB, 
the OAL, and the USEPA and became effective on March 18, 2004. 

 

30. Tables 7-5.1, 7-5.2, and 7-5.3 of the Basin Plan set forth the pertinent 
provisions of the MDR Bacteria TMDL.  

 

31. [Intentionally left blank] 

 

32. [Intentionally left blank] 
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33. On March 14, 2007, Marina del Rey watershed responsible agencies 
submitted to the Regional Board the results of a non-point source study 
conducted over a one year period between July 2005 and July 2006, 
which was required under the terms of the MDR TMDL.  The study was 
designed to determine the relative bacterial loading to the harbor from 
sources including but not limited to storm drains, boats, birds, and other 
non-point sources.  The study has not yet been peer reviewed, and is 
currently under review by Regional Board staff. 

 

34. On January 8, 2007, as required by the MDR Bacterial TMDL, Marina del 
Rey watershed responsible agencies submitted to the Regional Board an 
implementation plan describing the strategy by which they intend to 
comply with the MDR Bacterial TMDL.  This implementation plan was 
developed through a process that included both Regional Board staff and 
representatives from Heal the Bay and Santa Monica Baykeeper. 

 

35. The Regional Board acknowledges the County’s timely submittals of 
reports required by the TMDL and implementation measures initiated 
thus far towards meeting water quality standards for bacteria in Marina 
del Rey.  As a result of the adoption of the MDR Bacterial TMDL in 2003, 
the County has funded or received grants to initiate the following 
activities: 

 
• Marina Beach Water Quality Improvement Project, Phase I and 

Phase II through a CBI grant; 
• Mothers’ Beach and Back Basins Bacterial TMDL Non-point Source 

Study; 
• Marina del Rey Harbor Mothers Beach and Back Basins Report of 

Small Drain Identification; 
• Marina del Rey Vessel Discharge Report; 
• Marina del Rey Harbor Mothers’ Beach and Back Basins Bacterial 

TMDL Coordinated Monitoring Plan; and 
• Three low-flow diversion projects, which were partially funded by a 

grant, two of which have been completed. 
 

In addition to participation in the above studies, the County and other 
Marina del Rey watershed responsible agencies continue to implement 
BMPs proposed in the January 8, 2007, Implementation Plan. 
 

36. [Intentionally left blank]
2
   

 

37. [Intentionally left blank] 

 
a) [Intentionally left blank] 

                                                
2
 [Intentionally left blank] 
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b) [Intentionally left blank]  

 
c) [Intentionally left blank] 
 
d) [Intentionally left blank] 
 

38. [Intentionally left blank] 

 

39. [Intentionally left blank] 

 
Findings Related to the Incorporation of the Los Angeles River Watershed Trash TMDL 
 

40.  The Regional Board adopted the Los Angeles River Trash Total 
Maximum Daily Load (TMDL) on August 9, 2007 as an amendment to the 
region’s Water Quality Control Plan (Basin Plan) to address water quality 
impairments due to trash in the Los Angeles River Watershed that were 
identified in 1998 on the State’s Clean Water Act Section 303(d) List. 
This TMDL was subsequently approved by the State Board, the Office of 
Administrative Law (OAL), and the USEPA, and it became effective on 
September 23, 2008. 

 
41.  By its adoption of the Trash TMDL, the Regional Board determined that 

trash discharged to the Los Angeles River and its tributaries discourages 
recreational activity, degrades aquatic habitat, threatens wildlife through 
ingestion and entanglement, and also poses risks to human health. 
Existing beneficial uses impaired by trash in the Los Angeles River are 
contact recreation (REC-1) and non-contact recreation (REC-2); warm 
fresh water habitat (WARM); wildlife habitat (WILD); estuarine habitat 
(EST) and marine habitat (MAR); rare, threatened or endangered species 
(RARE); migration of aquatic organisms (MIGR) and spawning, 
reproduction and early development of fish (SPWN); commercial and 
sport fishing (COMM); wetland habitat (WET); and cold freshwater habitat 
(COLD).   

 
 42.  The Los Angeles River Watershed Trash TMDL identifies discharges 

from the municipal separate storm sewer system as the principal source 
of trash to the Los Angeles River and its tributaries. As such, WLAs were 
assigned to MS4 Permittees that discharge to the MS4 in the watershed. 
The WLAs are expressed as progressively decreasing allowable amounts 
of trash discharges from jurisdictional areas within the watershed. The 
Trash TMDL requires MS4 Permittees to make annual reductions of their 
discharges of trash to the Los Angeles River Watershed over a 9-year 
period, until the numeric target of zero trash discharged from the MS4 is 
achieved for the 2013-2014 storm year.  The Basin Plan assigns MS4 
Permittees within the Los Angeles River Watershed baseline Waste Load 
Allocations from which annual reductions are to be made. (See Basin 
Plan, Table 7-2.2.)  The Basin Plan also specifies interim and final Waste 
Load Allocations as decreasing percentages of the Table 7-2.2 baseline 
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WLAs, and specifies the corresponding “Compliance Points”. (See Basin 
Plan, Table 7-2.3.)   

 
43.  The Los Angeles River Watershed Trash TMDL specifies that the WLAs 

shall be implemented through MS4 permits. Federal regulations require 
that NPDES permits be consistent with the assumptions and 
requirements of any available waste load allocation. (40 CFR 
122.44(d)(1)(vii)(B).) State law requires both that the Regional Board 
implement its Basin Plan when adopting waste discharge requirements 
(WDRs) and that NPDES permits apply “any more stringent effluent 
standards or limitations necessary to implement water quality control 
plans…” (Wat. Code §§ 13263, 13377).   

 
44.  The Ninth Circuit Court of Appeals in Defenders of Wildlife v. Browner 

ruled that the Clean Water Act grants the permitting agency discretion 
either to require “strict compliance” with water quality standards through 
the imposition of numeric effluent limitations, or to employ an iterative 
approach toward compliance with water quality standards, by requiring 
improved BMPs over time (Defenders of Wildlife v. Browner (9

th
 Cir. 

1999) 191 F.3d 1159). In a precedential decision, the State Board 
acknowledged that the holding in Browner allows the issuance of MS4 
permits that limit their provisions to BMPs that control pollutants to the 
MEP, and which do not require compliance with water quality standards. 
However, the Water Boards have declined to adopt that approach in light 
of the impacts of discharges from MS4s on waters throughout the State 
and Los Angeles region (see Order WQ 2001-15 and Part 2 of the LA 
County MS4 Permit). The State Board concluded and the Regional Board 
agrees that “where urban runoff is causing or contributing to 
exceedances of water quality standards, it is appropriate to require 
improvements to BMPs that address those exceedances” (Order WQ 
2001-15, p. 8).  

 
45.  In a recent decision, the State Board also concluded that incorporation of 

the provisions of TMDLs into MS4 permits requires extra consideration.  
Specifically, the State Board held:  “TMDLs, which take significant 
resources to develop and finalize, are devised with specific 
implementation plans and compliance dates designed to bring impaired 
waters into compliance with water quality standards.  It is our intent that 
federally mandated TMDLs be given substantive effect.  Doing so can 
improve the efficacy of California’s NPDES storm water permits.”  The 
State Board stated that TMDLs should not be an “academic exercise”, 
and indicated that in some instances when implementing TMDLs, 
numeric effluent limitations may be an appropriate means of controlling 
pollutants in storm water, provided the Regional Board’s determination is 
adequately supported in the permit findings (Order WQ 2009-0008).  The 
following paragraphs support the Regional Board’s determination to 
implement the Trash TMDL with numeric effluent limitations. 

 
46.  The Trash TMDL specified a specific formula for calculating and 

allocating annual reductions in trash discharges from each jurisdiction.  
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The formula results in specified annual amounts of trash that may be 
discharged from each jurisdiction into the receiving waters.  Translation 
of the compliance points described in the TMDL into jurisdiction-specific 
load reductions from the baseline levels, as specified in the TMDL, 
logically results in the articulation of an annual limit on the amount of a 
pollutant that may be discharged.  The specification of allowable annual 
trash discharge amounts meets the definition of an “effluent limitation”, as 
that term is defined in subdivision (c) of section 13385.1 of the California 
Water Code.  Specifically, the trash discharge limitations constitute a 
“numeric restriction … on the quantity [or] discharge rate … of a pollutant 
or pollutants that may be discharged from an authorized location.”  While 
there may be other ways to incorporate the compliance points from the 
TMDL into permit conditions, the Regional Board is not aware of any 
other mechanisms that would result in actual compliance with the 
requirements of the TMDL as it was intended.    

 
47.  The process to establish the Trash TMDL was exceedingly lengthy, 

heavily litigated and scrutinized, and contained extensive analysis.  The 
essence of this TMDL has been twice adopted by the Regional Board, 
and approved by the State Board, OAL, and the US EPA, and has been 
subject to considerable judicial review. Therefore, the assumptions 
underlying this TMDL have been thoroughly vetted by staff, stakeholders, 
other agencies, and the courts over a significant period of time. 

 
48.  In its resolution establishing the Trash TMDL, the Regional Board already 

determined that the implementation schedule was reasonable and 
feasible, and noted that the MS4 Permittees had notice of the trash 
impairment since at least 1998 (with its listing on the 1998 303(d) list) and 
had been required to attain water quality standards for trash in the 
receiving waters since this order was first adopted in December of 2001.  
(See e.g., Resolution R07-012, finding 14.)  The Court of Appeal affirmed 
the Regional Board’s determination that the final waste load allocations 
were attainable and not inordinately expensive.  (Cities of Arcadia, 135 
Cal.App.4

th
 at 1413 and 1427-1430.) Full capture systems, partial capture 

devices, and institutional controls are presently available to feasibly and 
practicably attain the interim and final effluent limitations, and it is 
anticipated that this order will precipitate additional innovations in control 
strategies and technologies, just as the adoption of the Trash TMDL 
resulted in the proffering and certification of seven full capture systems.   

 
49.  The Trash TMDL and this order include provisions that allow Permittees 

to be deemed in compliance with their effluent limitations through the 
installation of certain best management practices (certified full capture 
systems).  Any Permittee that is deemed in compliance through the use 
of certified full capture systems would not be in violation of the effluent 
limitations even if some trash is discharged in excess of the annual 
limitations.   

 
50.  The Trash TMDL includes provisions requiring its reconsideration after a 

trash reduction of 50% has been achieved and sustained in the 
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watershed, which provides an opportunity to reexamine some of the 
assumptions of the TMDL after tangible and meaningful progress has 
been made in the watershed. (See Basin Plan, Table 7-2.3, fn. 2.) Should 
this reconsideration result in a modification to the final waste load 
allocations, the permit will be reopened pursuant to Part 6., paragraph 
I.1.b, to ensure the effluent limitations contained in Tables 1a and 1b of 
Appendix 7-1 are consistent with the assumptions and requirements of 
any revised waste load allocations.  (40 CFR § 122.44(d)(1)(vii)(B).) 

 
51.  Depending upon the compliance strategy selected by each Permittee, 

compliance with the effluent limitations set forth in Appendix 7-1 may 
require a demonstration that the Permittee is in strict compliance with 
water quality standards.  It remains the Permittee’s choice, however, to 
comply via certified full capture systems (which do not require a 
demonstration of strict compliance with water quality standards), or partial 
capture devices and/or institutional controls.   

 
52.  Section 402(p)(3)(B)(iii) of the Clean Water Act, requires MS4 Permittees 

to reduce the pollutants in their storm water discharges to the “maximum 
extent practicable” (MEP).  As set forth herein, “practicable” options 
presently exist to achieve compliance with the effluent limitations. Since 
the effluent limitations can be practicably achieved, their imposition is 
within the federally mandated MEP standard, and no analysis 
contemplated by City of Burbank v. SWRCB (2005) 35 Cal.4th 613 
pursuant to Water Code section 13241 is necessary to support these 
effluent limitations. 

   
53.  In its discretion, the Regional Board may administratively impose civil 

liability of up to $10,000 for “each day in which the violation [of waste 
discharge requirements] occurs.”  (Wat. C. § 13385, subd (c).)  Not every 
storm event may result in trash discharges. The Los Angeles River Trash 
TMDL adopted by the Regional Board states that improperly deposited 
trash is mobilized during storm events of greater than 0.25 inches of 
precipitation.  Therefore, violations of the effluent limitations are limited to 
the days of a storm event of greater than 0.25 inches.  Once a Permittee 
has violated the annual effluent limitation, any subsequent discharges of 
trash during any day of a storm event of greater than 0.25 inches during 
the same storm year constitutes an additional “day in which the violation 
[of the effluent limitation] occurs”.  

 
54. Unlike subdivision (c) of Water Code section 13385 where violations of 

effluent limitations are assessed on a per day basis, the mandatory 
minimum penalties subdivisions (Wat. Code § 13385, subd. (h) and (i)) 
require the Regional Board to assess mandatory minimum penalties for 
“each violation” of an effluent limitation. The effluent limitations in 
Appendix 7-1 are expressed as annual limitations.  Therefore, there can 
be no more than one violation of each interim or final effluent limitation 
per year.  Trash is considered a Group I pollutant, as specified in 
Appendix A to section 123.45 of Title 40 of the Code of Federal 
Regulations. Therefore, each annual violation of an effluent limitation in 
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Appendix 7-1 by forty percent or more would be considered a “serious 
violation” under subdivision (h). With respect to the final effluent limitation 
of zero trash, any detectable discharge of trash necessarily is a serious 
violation, in accordance with the State Board’s Enforcement Policy. 
Violations of the effluent limitations in Appendix 7-1 would not constitute 
“chronic” violations that would give rise to mandatory liability under 
subdivision (i) because four or more violations of the effluent limitations 
subject to a mandatory penalty cannot occur in a period of six 
consecutive months.  

 
55.  Therefore, the modifications to the Order include effluent limitations in a 

manner consistent with the assumptions and requirements of the WLAs 
from which they are derived as well as an allowance to comply with these 
effluent limitations [i.e. WLAs] through proper installation and 
maintenance of certified full capture systems. 

 
56.  Modifications consistent with the assumptions and requirements of the 

TMDL are therefore included in Parts 4 (Special Provisions) and 5 
(Definitions) of this Order. Part 7 (Total Maximum Daily Load Provisions) 
is added to this Order and incorporates provisions to assure that Los 
Angeles County MS4 Permittees achieve the Waste Load Allocations 
(WLAs) and comply with other requirements of Total Maximum Daily 
Loads (TMDLs) covering impaired waters impacted by the Permittees’ 
discharges. These modifications are made pursuant to 40 CFR sections 
122.41(f), 122.44.(d)(1)(vii)(B), and 122.62, and Part 6.I.1 of this Order. 
Tables 7-2.1, 7-2.2, and 7-2.3 of the Basin Plan set forth the pertinent 
provisions of the Los Angeles River Watershed Trash TMDL. The interim 
and final effluent limitations consistent with the assumptions and 
requirements of the waste load allocations, and related provisions 
required of Permittees within the watershed are provided in Part 7 of this 
Order.   

 
57.  Permittees identified as responsible agencies in the Trash TMDL may 

achieve compliance with interim and final effluent limitations through 
progressive installation of BMPs meeting the definition of “full capture” 
throughout their jurisdictions’ drainage areas. Alternatively, Permittees 
may install “partial capture” devices and/or implement institutional 
controls to meet their respective interim and final effluent limitations. 
Where partial capture devices are utilized as the sole trash control 
measure, the degree of compliance may be demonstrated based upon 
performance data specific to the jurisdictional area. However, compliance 
with the final effluent limitation cannot be achieved through the exclusive 
use of partial capture devices. Where a combination of partial capture 
devices and institutional controls are used, compliance shall be 
determined based on the approximation of jurisdiction-specific trash 
discharges.   

 
58.  The Executive Officer will develop a standard reporting form, consistent 

with these provisions, which shall be used by Permittees to report 
compliance with the effluent limitations on an annual basis.  
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60.  Pursuant to federal regulations at 40 CFR sections 124.8 and 125.56, a 

Fact Sheet was prepared to provide the basis for incorporating the Los 
Angeles River Watershed Trash TMDL into this Order. This Fact Sheet is 
hereby incorporated by reference into these findings. 

 

F. Implementation 

1. The California Environmental Quality Act (CEQA) (Cal. Pub. Resources 
Code § 21000 et seq.) requires that public agencies consider the 
environmental impacts of the projects they approve for development.  
CEQA applies to projects that are considered discretionary and does not 
apply to ministerial projects, which involve the use of established 
standards or objective measurements.  A ministerial project may be made 
discretionary by adopting local ordinance provisions or imposing 
conditions to create decision-making discretion in approving the project.  
In the alternative, Permittees may establish standards and objective 
criteria administratively for storm water mitigation for ministerial projects. 
For water quality purposes, the Regional Board considers that all new 
development and significant redevelopment activity in specified 
categories, that receive approval or permits from a municipality, are 
subject to storm water mitigation requirements. 

2. The objective of this Order is to protect the beneficial uses of receiving 
waters in Los Angeles County.  To meet this objective, this Order 
requires that the SQMP specify BMPs that will be implemented to reduce 
the discharge of pollutants in storm water to the maximum extent 
practicable. Further, Permittees are to assure that storm water 
discharges from the MS4 shall neither cause nor contribute to the 
exceedance of water quality standards and objectives nor create 
conditions of nuisance in the receiving waters, and that the discharge of 
non-storm water to the MS4 has been effectively prohibited. 

3. The SQMP required in this Order builds upon the programs established in 
Order Nos. 90-079, and 96-054, consists of the components 
recommended in the USEPA guidance manual, and was developed with 
the cooperation of representatives from the regulated community and 
environmental groups.   The SQMP includes provisions that promote 
customized initiatives, both on a countywide and watershed basis, in 
developing and implementing cost-effective measures to minimize 
discharge of pollutants to the receiving water.  The various components 
of the SQMP, taken as a whole rather than individually, are expected to 
reduce pollutants in storm water and urban runoff to the maximum extent 
practicable.  Provisions of the SQMP are fully enforceable under 
provisions of this Order. 

4. The emphasis of the SQMP is pollution prevention through education, 
public outreach, planning, and implementation as source control BMPs 
first and then Structural and Treatment Control BMPs next.  Successful 
implementation of the provisions of the SQMP will require cooperation 
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and coordination of all public agencies in each Permittee’s organization, 
among Permittees, and with the regulated community. 

5. The implementation of a Public Information and Participation Program is 
a critical component of a storm water management program. An informed 
and knowledgeable community is critical to the success of a storm water 
management program since it helps insure the following: (i) greater 
support for the program as the public gains a greater understanding of 
the reasons why it is necessary and important, and (ii) greater 
compliance with the program as the public becomes aware of the 
personal responsibilities expected of them and others in the community, 
including the individual actions they can take to protect or improve the 
quality of area waters. 

6. This Order includes a Monitoring Program that incorporates Minimum 
Levels (MLs) established under the SIP.  The SIP’s MLs represent the 
lowest quantifiable concentration for priority toxic pollutants that is 
measurable with the use of proper method-based analytical procedures 
and factoring out matrix interference. The SIP’s MLs therefore represent 
the best available science for determining MLs and are appropriate for a 
storm water monitoring program.  The use of MLs allows the detection of 
toxic priority pollutants at concentrations of concern using recent 
advances in chemical analytical methods. 

7. This Order provides flexibility for Permittees to petition the Regional 
Board Executive Officer to substitute a BMP under the SQMP with an 
alternative BMP, if they can provide information and documentation on 
the effectiveness of the alternative, equal to or greater than the 
prescribed BMP in meeting the objectives of this Order. 

8. This Order contemplates that the Permittees are responsible for 
considering potential storm water impacts when making planning 
decisions in order to fulfill the Permittees’ CWA requirement to reduce the 
discharge of pollutants in municipal storm water to the MEP from new 
development and redevelopment activities. However, the Permittees 
retain authority to make the final land-use decisions and retain full 
statutory authority for deciding what land uses are appropriate at specific 
locations within each Permittee’s jurisdiction.   This Order and its 
requirements are not intended to restrict or control local land use 
decision-making authority. 

9. This Order is not intended to prohibit the inspection for or abatement of 
vectors by the State Department of Health Services or local vector 
agencies in accordance with Cal. Health and Safety Code § 2270 et seq. 
and §116110 et seq.  Certain Treatment Control BMPs if not properly 
designed, operated or maintained may create habitats for vectors (e.g. 
mosquito and rodents).  This Order contemplates that the Permittees will 
closely cooperate and collaborate with local vector control agencies and 
the State Department of Health Services for the implementation, 
operation, and maintenance of Treatment Control BMPs in order to 
minimize the risk to public health from vector borne diseases. 
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G. Public Process 

1. The Regional Board has notified the Permittees and interested agencies 
and persons of its intent to issue waste discharge requirements for this 
discharge, and has provided them with an opportunity to submit their 
written view and recommendations. 

2. The Regional Board, in a public hearing, heard and considered all 
comments pertaining to the discharge and to the tentative requirements. 

3. The Regional Board has conducted public workshops to discuss drafts of 
the permit.  On April 24, 2001, Regional Board staff conducted a 
workshop outlining the reasoning behind the changes proposed for the 
new permit and received input from the Permittees and the public 
regarding those proposed changes. On July 26, 2001, a second public 
workshop was held at a special Regional Board meeting. The Permittees 
and the public had another opportunity to express their opinions 
regarding the proposed changes to the permit in front of the Regional 
Board members. A significant number of working meetings with the 
Permittees and other interested parties have occurred throughout the 
period from the submittal of the ROWD and completion of the tentative 
draft, in an attempt to incorporate and address all the comments 
presented. 

4. The Los Angeles County Flood Control District, the County of Los 
Angeles and the other municipalities are co-permittees as defined in 40 
CFR 122.26 (b)(1). Los Angeles County Flood Control District will 
coordinate with the other municipalities and facilitate program 
implementation. Each Permittee is responsible only for a discharge for 
which it is the operator. 

5. This Order shall serve as a NPDES Permit, pursuant to CWA § 402, or 
amendments thereto, and shall take effect 50 days from Order adoption 
provided the Regional Administrator of the USEPA has no objections. 

6. The action to adopt an NPDES permit is exempt from the provisions of 
Chapter 3 of CEQA (Cal. Pub. Resources Code § 21100 et seq.), in 
accordance with CWC § 13389. 

7. Pursuant to CWC §13320, any aggrieved party may seek review of this 
Order by filing a petition with the State Board.  A petition must be sent to:  
State Water Resources Control Board, P.O. Box 100, Sacramento, 
California, 95812, within 30 days of adoption of the Order by the Regional 
Board. 

8. This Order may be modified or alternatively revoked or reissued prior to 
its expiration date, in accordance with the procedural requirements of the 
NPDES program, and the CWC for the issuance of waste discharge 
requirements. 

 
IT IS HEREBY ORDERED that the Los Angeles County Flood Control District, Los Angeles 
County, and the Cities of Agoura Hills, Alhambra, Arcadia, Artesia, Azusa, Baldwin Park, Bell, 
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Bellflower, Bell Gardens, Beverly Hills, Bradbury, Burbank, Calabasas, Carson, Cerritos, 
Claremont, Commerce, Compton, Covina, Cudahy, Culver City, Diamond Bar, Downey, Duarte, El 
Monte, El Segundo, Gardena, Glendale, Glendora, Hawaiian Gardens, Hawthorne, Hermosa 
Beach, Hidden Hills, Huntington Park, Industry, Inglewood, Irwindale, La Cañada Flintridge, La 
Habra Heights, Lakewood, La Mirada, La Puente, La Verne, Lawndale, Lomita, Los Angeles, 
Lynwood, Malibu, Manhattan Beach, Maywood, Monrovia, Montebello, Monterey Park, Norwalk, 
Palos Verdes Estates, Paramount, Pasadena, Pico Rivera, Pomona, Rancho Palos Verdes, 
Redondo Beach, Rolling Hills, Rolling Hills Estates, Rosemead, San Dimas, San Fernando, San 
Gabriel, San Marino, Santa Clarita, Santa Fe Springs, Santa Monica, Sierra Madre, Signal Hill, 
South El Monte, South Gate, South Pasadena, Temple City, Torrance, Vernon, Walnut, West 
Covina, West Hollywood, Westlake Village, and Whittier, in order to meet the provisions contained 
in Division 7 of the CWC and regulations adopted thereunder, and the provisions of the CWA, as 
amended, and regulations and guidelines adopted thereunder, shall comply with the following: 

Part 1. DISCHARGE PROHIBITIONS 

 
Part 1. A. The Permittees shall effectively prohibit non-storm water discharges into the 

MS4 and watercourses, except where such discharges: 
 

1. Are covered by a separate individual or general NPDES permit for non-storm 
water discharges; or 

 
2. Fall within one of the categories below, and meet all conditions when 

specified by the Regional Board Executive Officer: 
 
a) Category A - Natural flow: 
 

(1) Natural springs and rising ground water; 
 
(2) Flows from riparian habitats or wetlands; 
 
(3) Stream diversions, permitted by the State Board; and 
 
(4) Uncontaminated ground water infiltration [as defined by 40 CFR 

35.2005(20)]. 
 

b) Category B - Flows from emergency fire fighting activity. 
 

c) Category C - Flows incidental to urban activities: 
 

(1) Reclaimed and potable landscape irrigation runoff; 
 
(2) Potable drinking water supply and distribution system releases 

(consistent with American Water Works Association guidelines for 
dechlorination and suspended solids reduction practices); 

 
(3) Drains for foundations, footings, and crawl spaces; 
 
(4) Air conditioning condensate; 
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(5) Dechlorinated/debrominated swimming pool discharges; 
 
(6) Dewatering of lakes and decorative fountains; 

 
(7) Non-commercial car washing by residents or by non-profit 

organizations; and 
 
(8) Sidewalk rinsing. 

 
The Regional Board Executive Officer may add or remove categories of non-
storm water discharges above. Furthermore, in the event that any of the above 
categories of non-storm water discharges are determined to be a source of 
pollutants by the Regional Board Executive Officer, the discharge will no longer 
be exempt from this prohibition unless the Permittee implements conditions 
approved by the Regional Board Executive Officer to ensure that the discharge is 
not a source of pollutants. Notwithstanding the above, the Regional Board 
Executive Officer may impose additional prohibitions of non-storm water 
discharges in consideration of antidegradation policies and TMDLs. 

 
Part 1. B. [Intentionally left blank]

3,4
 

 

Part 2. RECEIVING WATER LIMITATIONS 

 
1. Discharges from the MS4 that cause or contribute to the violation of Water 

Quality Standards or water quality objectives are prohibited. 
 

2. Discharges from the MS4 of storm water, or non-storm water, for which a 
Permittee is responsible for, shall not cause or contribute to a condition of 
nuisance. 

 
3. The Permittees shall comply with Part 2.1. and 2.2. through timely 

implementation of control measures and other actions to reduce pollutants in the 
discharges in accordance with the SQMP and its components and other 
requirements of this Order including any modifications. The SQMP and its 
components shall be designed to achieve compliance with receiving water 
limitations. If exceedances of Water Quality Objectives or Water Quality 
Standards (collectively, Water Quality Standards) persist, notwithstanding 
implementation of the SQMP and its components and other requirements of this 
permit, the Permittee shall assure compliance with discharge prohibitions and 
receiving water limitations by complying with the following procedure: 

 
a) Upon a determination by either the Permittee or the Regional Board that 

discharges are causing or contributing to an exceedance of an applicable 
Water Quality Standard, the Permittee shall promptly notify and thereafter 
submit a Receiving Water Limitations (RWL) Compliance Report (as 

                                                
3
 [Intentionally left blank]  

 
4
 [Intentionally left blank]
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described in the Program Reporting Requirements, Section I of the 
Monitoring and Reporting Program) to the Regional Board that describes 
BMPs that are currently being implemented and additional BMPs that will 
be implemented to prevent or reduce any pollutants that are causing or 
contributing to the exceedances of Water Quality Standards. This RWL 
Compliance Report may be incorporated in the annual Storm Water 
Report and Assessment unless the Regional Board directs an earlier 
submittal. The RWL Compliance Report shall include an implementation 
schedule. The Regional Board may require modifications to the RWL 
Compliance Report. 

 
b) Submit any modifications to the RWL Compliance Report required by the 

Regional Board within 30 days of notification. 
 

c) Within 30 days following the approval of the RWL Compliance Report, 
the Permittee shall revise the SQMP and its components and monitoring 
program to incorporate the approved modified BMPs that have been and 
will be implemented, an implementation schedule, and any additional 
monitoring required. 

 
d) Implement the revised SQMP and its components and monitoring 

program according to the approved schedule. 
 

4. So long as the Permittee has complied with the procedures set forth above and 
is implementing the revised SQMP and its components, the Permittee does not 
have to repeat the same procedure for continuing or recurring exceedances of 
the same receiving water limitations unless directed by the Regional Board to 
develop additional BMPs. 

 
5. [Intentionally left blank]

5
  

 
6. During Summer Dry Weather there shall be no discharges of bacteria from MS4s 

into Marina del Rey Harbor Basins D, E, or F, including Mothers’ Beach that 
cause or contribute to exceedances of the applicable bacteria objectives.  The 
applicable bacteria objectives include both the single sample and geometric 
mean bacteria objectives set to protect the Water Contact Recreation (REC-1) 
beneficial use, as set forth in the Basin Plan.

6
 

                                                
5
 [Intentionally left blank] 

 
6
 Samples collected for determining compliance with the receiving water limitations of Part 2.6 shall be processed in 

accordance with the sampling procedures and analytical methodology set forth in the Marina del Rey Harbor 
Mothers’ Beach and Back Basins Bacterial TMDL Coordinated Shoreline Monitoring Plan dated April 13, 2007 and 
the Monitoring and Reporting Program CI 6948. 
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Part 3. STORM WATER QUALITY MANAGEMENT PROGRAM (SQMP) 
IMPLEMENTATION  

A. General Requirements 

1. Each Permittee shall, at a minimum, implement the SQMP. The SQMP is 
an enforceable element of this Order.  The SQMP shall be implemented 
no later than February 1, 2002, unless a later date has been specified for 
a particular provision in this Order. 

2. The SQMP shall, at a minimum, comply with the applicable storm water 
program requirements of 40 CFR 122.26(d)(2).  The SQMP and its 
components shall be implemented so as to reduce the discharges of 
pollutants in storm water to the MEP.  

3. Each Permittee shall implement additional controls, where necessary, to 
reduce the discharges of pollutants in storm water to the MEP.  

4. Permittees that modify the countywide SQMP (i.e., implement additional 
controls, implement different controls than described in the countywide 
SQMP, or determine that certain BMPs in the countywide SQMP are not 
applicable in the area under its jurisdiction), shall develop a local SQMP, 
no later than August 1, 2002.  The local SQMP shall be customized to 
reflect the conditions in the area under the Permittee's jurisdiction and 
shall specify activities being implemented under the appropriate elements 
described in the countywide SQMP. 

B. Best Management Practice Implementation 

 
The Permittees shall implement or require the implementation of the most 
effective combination of BMPs for storm water/urban runoff pollution control.  
When implemented, BMPs are intended to result in the reduction of pollutants in 
storm water to the MEP.  

C. Revision of the Storm Water Quality Management Program  

 
The Permittees shall revise the SQMP, at the direction of the Regional Board 
Executive Officer, to incorporate program implementation amendments so as to 
comply with regional, watershed specific requirements, and/or waste load 
allocations developed and approved pursuant to the process for the designation 
and implementation of Total Maximum Daily Loads (TMDLs) for impaired water 
bodies. 

D. Designation and Responsibilities of the Principal Permittee 

The Los Angeles County Flood Control District is hereby designated as the 
Principal Permittee. As such, the Principal Permittee shall: 

1. Coordinate and facilitate activities necessary to comply with the 
requirements of this Order, but is not responsible for ensuring compliance 
of any individual Permittee; 
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2. Coordinate permit activities among Permittees and act as liaison between 
Permittees and the Regional Board on permitting issues; 

3. Provide personnel and fiscal resources for the necessary updates of the 
SQMP and its components; 

4. Provide technical and administrative support for committees that will be 
organized to implement the SQMP and its components; 

5. Convene the Watershed Management Committees (WMCs) constituted 
pursuant to Part F, below, upon designation of representatives; 

6. Implement the Countywide Monitoring Program required under this Order 
and evaluate, assess and synthesize the results of the monitoring 
program; 

7. Provide personnel and fiscal resources for the collection, processing and 
submittal to the Regional Board of annual reports and summaries of other 
reports required under the SQMP; and 

8. Comply with the "Responsibilities of the Permittees" in Part 3.E., below. 

E. Responsibilities of the Permittees 

Each Permittee is required to comply with the requirements of this Order 
applicable to discharges within its boundaries (see Findings D.1, D.2. and D.3.) 
and not for the implementation of the provisions applicable to the Principal 
Permittee or other Permittees. Each Permittee shall, within its geographic 
jurisdiction: 

1. Comply with the requirements of the SQMP and any modifications 
thereto; 

2. Coordinate among its internal departments and agencies, as appropriate, 
to facilitate the implementation of the requirements of the SQMP 
applicable to such Permittee in an efficient and cost-effective manner; 

3. Designate a technically knowledgeable representative to the appropriate 
WMC; 

4. Participate in intra-agency coordination (e.g. Fire Department, Building 
and Safety, Code Enforcement, Public Health, etc.) necessary to 
successfully implement the provisions of this Order and the SQMP. 

5. Prepare an annual Budget Summary of expenditures applied to the storm 
water management program.  This summary shall identify the storm 
water budget for the following year, using estimated percentages and 
written explanations where necessary, for the specific categories noted 
below: 

a) Program management 

• Administrative costs 

b) Program Implementation 
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Where information is available, provide an estimated percent  
breakdown of expenditures for the categories below: 
• Illicit connection/illicit discharge 
• Development planning 
• Development construction 
• Construction inspection activities 
• Industrial/Commercial inspection activities  
• Public Agency Activities 

• Maintenance of Structural BMPs and Treatment Control 
BMPs 

• Municipal Street Sweeping 
• Catch basin clean-up 
• Trash collection 
• Capital costs 

c) Public Information and Participation 

d) Monitoring Program 

e) Miscellaneous Expenditures 

6. Each Permittee, in addition to the Budget Summary, shall report any 
supplemental dedicated budgets for the same categories. 

F. Watershed Management Committees (WMCs) 

1. Each WMC shall be comprised of a voting representative from each 
Permittee in the WMA. 

2. The WMC’s chair and secretary shall be chosen by the WMC upon Order 
adoption and on an annual basis, thereafter.  In the absence of volunteer 
Permittee(s) for the positions, the Principal Permittee shall assume those 
roles until the WMC chooses members of the committee for the positions. 

3. Each WMC shall: 

a) Facilitate cooperation and exchange of information among 
Permittees; 

b) Establish additional goals and objectives and associated 
deadlines for the WMA, as the program implementation 
progresses; 

c) Prioritize pollution control efforts based on beneficial use 
impairment(s), watershed characteristics and analysis of results 
from studies and the monitoring program; 

d) Develop and/or update and monitor the adequate implementation, 
on an annual basis, of the tasks identified for the WMA; 

e) Assess the effectiveness of, prepare revisions for, and 
recommend appropriate changes to the SQMP and its 
components; 
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f) Continue to prioritize the Industrial/Commercial critical sources for 
investigation, outreach and follow-up; and 

g) Meet four times per year and, as necessary. 

G. Legal Authority 

1. Permittees shall possess the necessary legal authority to prohibit 
non-storm water discharges to the storm drain system, including, but not 
limited to: 

a) Illicit discharges and illicit connections and require removal of illicit 
connections; 

b) The discharge of wash waters to the MS4 from the cleaning of 
gas stations, auto repair garages, or other types of automotive 
service facilities; 

c) The discharge of runoff to the MS4 from mobile auto washing, 
steam cleaning, mobile carpet cleaning, and other such mobile 
commercial and industrial operations; 

d) The discharge of runoff to the MS4 from areas where repair of 
machinery and equipment which are visibly leaking oil, fluid or 
antifreeze, is undertaken; 

e) The discharge of runoff to the MS4 from storage areas of 
materials containing grease, oil, or other hazardous substances, 
and uncovered receptacles containing hazardous materials; 

f) The discharge of chlorinated/ brominated swimming pool water 
and filter backwash to the MS4; 

g) The discharge of runoff from the washing of toxic materials from 
paved or unpaved areas to the MS4; 

h) Washing impervious surfaces in industrial/commercial areas that 
results in a discharge of runoff to the MS4; 

i) The discharge of concrete or cement laden wash water from 
concrete trucks, pumps, tools, and equipment to the MS4; and 

j) Dumping or disposal of materials into the MS4 other than storm 
water, such as: 

(1) Litter, landscape debris and construction debris; 

(2) Any state or federally banned or unregistered pesticides; 

(3) Food and food processing wastes; and 

(4) Fuel and chemical wastes, animal wastes, garbage, 
batteries, and other materials that have potential adverse 
impacts on water quality. 
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2. The Permittees shall possess adequate legal authority to: 

a) Require persons within their jurisdiction to comply with conditions 
in Permittees' ordinances, permits, contracts, model programs, or 
orders (i.e. hold dischargers to its MS4 accountable for their 
contributions of pollutants and flows);  

b) Utilize enforcement mechanisms to require compliance with 
Permittees ordinances, permits, contracts, or orders; 

c) Control pollutants, including potential contribution, in discharges 
of storm water runoff associated with industrial activities (including 
construction activities) to its MS4 and control the quality of storm 
water runoff from industrial sites (including construction sites). 
This requirement applies to Source Control, and Treatment 
Control BMPs;  

d) Carry out all inspection, surveillance and monitoring procedures 
necessary to determine compliance and non-compliance with 
permit conditions, including the prohibition of illicit discharges to 
the MS4. Permittees must possess authority to enter, sample, 
inspect, review and copy records, and require regular reports from 
industrial facilities (including construction sites) discharging 
polluted or with the potential to discharge polluted storm water 
runoff into its MS4; 

e) Require the use of BMPs to prevent or reduce the discharge of 
pollutants to MS4s to MEP; and 

f) Require that Treatment Control BMPs be properly operated and 
maintained to prevent the breeding of vectors. 

3. Each Permittee shall, no later than November 1, 2002, amend and adopt 
(if necessary), a Permittee-specific storm water and urban runoff 
ordinance to enforce all requirements of this permit. 

4. Each Permittee shall submit no later than December 2, 2002, a new or 
updated statement by its legal counsel that the Permittee has obtained all 
necessary legal authority to comply with this Order through adoption of 
ordinances and/or municipal code modifications.  

Part 4. SPECIAL PROVISIONS 

Maximum Extent Practicable Standard 

 
This permit, and the provisions herein, are intended to develop, achieve, and implement 
a timely, comprehensive, cost-effective storm water pollution control program to reduce 
the discharge of pollutants in storm water to the MEP from the permitted areas in the 
County of Los Angeles to the waters of the State. 
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A. General Requirements 

1. Best Management Practice Substitution 

 
The Regional Board Executive Officer may approve any site-specific BMP 
substitution upon petition by a Permittee(s), if the Permittee can 
document that: 

a) The proposed alternative BMP or program will meet or exceed the 
objective of the original BMP or program in the reduction of storm 
water pollutants; or 

b) The fiscal burden of the original BMP or program is substantially 
greater than the proposed alternative and does not achieve a 
substantially greater improvement in storm water quality; and,  

c) The proposed alternative BMP or program will be implemented 
within a similar period of time. 

B. Public Information and Participation Program (PIPP) 

The Principal Permittee shall implement a Public Information and Participation 
Program (PIPP) that includes, but is not limited to, the requirements listed in this 
section.  The Principal Permittee shall be responsible for developing and 
implementing the Public Education Program, as described in the SQMP, and 
shall coordinate with Permittees to implement specific requirements.   

The objectives of the PIPP are as follows: 

• To measurably increase the knowledge of the target audiences regarding 
the MS4, the impacts of storm water pollution on receiving waters, and 
potential solutions to mitigate the problems caused; 

• To measurably change the waste disposal and runoff pollution generation 
behavior of target audiences by encouraging implementation of 
appropriate solutions; and 

• To involve and engage socio-economic groups and ethnic communities in 
Los Angeles County to participate in mitigating the impacts of storm 
water pollution. 

The Principal Permittee shall convene an advisory committee to provide input 
and assistance in meeting the goals and objectives of the public education 
campaign.  The advisory committee shall be consulted during the process of 
developing the PIPP campaign, and shall provide comments and advice during 
the process of preparing a Request For Proposals for a storm water public 
education contractor.  The committee may participate as a part of a working 
group that evaluates contractor proposals and other tasks as appropriate.  The 
committee shall be comprised of representatives of the environmental 
community, Permittee cities, Regional Board staff, and experts in the fields of 
public education and marketing.  The Principal Permittee shall ensure that the 
committee meets at least once a year. 
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1. Residential Program 

a) "No Dumping" Message 

Each Permittee shall mark all storm drain inlets that they own with 
a legible “no dumping” message. In addition, signs with prohibitive 
language discouraging illegal dumping must be posted at 
designated public access points to creeks, other relevant water 
bodies, and channels no later than February 2, 2004.  Signage 
and storm drain messages shall be legible and maintained as 
necessary during the term of the permit. 

b) Countywide Hotline 

The 888-CLEAN-LA hotline will serve as the general public 
reporting contact for reporting clogged catch basin inlets and illicit 
discharges/dumping, faded or lack of catch basin stencils, and 
general storm water management information.  Each Permittee 
may establish its own hotline if preferred.  Permittees shall include 
this information, updated when necessary, in public information, 
and the government pages of the telephone book, as they are 
developed or published.  The Principal Permittee shall compile a 
list of the general public reporting contacts from all Permittees 
and make this information available on the web site 
(888CleanLA.com) and upon request.  Permittees shall provide 
the Principal Permittee with their reporting contacts no later than 
March 1, 2002.  Permittees are responsible for providing current, 
updated information to the Principal Permittee. 

c) Outreach and Education 

(1) The Principal Permittee shall continue to implement the 
following activities that were components of the first five-
year PIPP: 

(i) Advertising; 

(ii) Media relations; 

(iii) Public service announcements; 

(iv) "How To" instructional material distributed in a 
targeted and activity-related manner; 

(v) Corporate, community association, environmental 
organization and entertainment industry tie-ins; and 

(vi) Events targeted to specific activities and population 
subgroups. 

(2) The Principal Permittee shall develop a strategy to 
educate ethnic communities and businesses through 
culturally effective methods.  Details of this strategy should 
be incorporated into the Public Education Program, and 
implemented, no later than February 3, 2003. 
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(3) The Principal Permittee shall enhance the existing 
outreach efforts to residents and businesses related to the 
proper disposal of cigarette butts.    

(4) Each Permittee shall conduct educational activities within 
its jurisdiction and participate in countywide events.  

(5) The Principal Permittee shall organize Public Outreach 
Strategy meetings for Permittees on a quarterly basis, 
beginning no later than May 1, 2002.  The Principal 
Permittee shall provide guidance for Permittees to 
augment the countywide outreach and education program.  
Permittees shall coordinate regional and local outreach 
and education to reduce duplication of efforts.  Permittees 
are encouraged to include other interested parties in the 
outreach strategy to strengthen and coordinate 
educational efforts. 

(6) The Principal Permittee shall ensure that a minimum of 35 
million impressions per year are made on the general 
public about storm water quality via print, local TV access, 
local radio, or other appropriate media. 

(7) The Principal Permittee, in cooperation with the 
Permittees, shall provide schools within each School 
District in the County with materials, including, but not 
limited to, videos, live presentations, and other information 
necessary to educate a minimum of 50 percent of all 
school children (K-12) every 2 years on storm water 
pollution.   

(8) Permittees shall provide the contact information for their 
appropriate staff responsible for storm water public 
education activities to the Principal Permittee no later than 
April 1, 2002, and changes to contact information no later 
than 30 days after a change occurs.   

(9) The Principal Permittee shall develop a strategy to 
measure the effectiveness of in-school educational 
programs.  The protocol shall include assessment of 
students' knowledge of storm water pollution problems and 
solutions before and after educational efforts are 
conducted.  The protocol shall be developed and 
submitted to the Regional Board Executive Officer for 
approval no later than May 1, 2002.  It shall be 
implemented upon approval. 

(10) In order to ensure that the PIPP is demonstrably effective 
in changing the behavior of the public, the Principal 
Permittee shall develop a behavioral change assessment 
strategy no later than May 1, 2002.  The strategy shall be 
developed based on sociological data and studies (such 
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as the County Segmentation Study).  The Principal 
Permittee shall submit the assessment strategy to the 
Regional Board Executive Office for approval. It shall be 
implemented on approval.   

d) Pollutant-Specific Outreach 

The Principal Permittee, in cooperation with Permittees, shall 
coordinate to develop outreach programs that focus on the 
watershed-specific pollutants listed in Table 1 no later than 
February 3, 2003.  Metals may be appropriately addressed 
through the Industrial/Commercial Facilities Program  (e.g. 
distribute education materials on appropriate BMPs for metal 
waste management to facilities that have been identified as a 
potential source, such as metal fabricating facilities).  Region-wide 
pollutants may be included in the Principal Permittee's mass 
media outreach efforts. 

 

Table 1. 

Watershed Target Pollutants for Outreach  

Ballona Creek Trash, Indicator Bacteria, Metals, PAHs 
Malibu Creek Trash, Nutrients (Nitrogen), Indicator 

Bacteria, Sediments 
Los Angeles River Trash, Nutrients (Nitrogen), Indicator 

Bacteria, Metals, Pesticides, PAHs 
San Gabriel River Trash, Nutrients (Nitrogen), Indicator 

Bacteria, Metals 
Santa Clara River Nutrients (Nitrogen), Coliform 
Dominguez 
Channel 

Trash, Indicator Bacteria, PAHs 

 
Each Permittee shall make outreach materials available to the 
general public and target audiences, such as schools, community 
groups, contractors and developers, and at appropriate public 
counters and events.   Outreach material shall include information 
on pollutants, sources of concern, and source abatement 
measures. 

2. Businesses Program 

a) Corporate Outreach 

The Principal Permittee shall develop and implement a Corporate 
Outreach program to educate and inform corporate managers 
about storm water regulations.   The program shall target RGOs 
and restaurant chains.  At a minimum, this program shall include: 

(1) Conferring with corporate management to explain storm 
water regulations; 

(2) Distribution and discussion of educational material 
regarding storm water pollution and BMPs, and provide 
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managers with suggestions to facilitate employee 
compliance with storm water regulations. 

Corporate Outreach for all RGOs and restaurant chain 
corporations shall be conducted not less than twice during the 
permit term, with the first outreach contact to begin no later than 
February 3, 2003. 

b) Business Assistance Program 

The Principal Permittee and Permittees may implement a 
Business Assistance Program to provide technical resource 
assistance to small businesses to advise them on BMPs 
implementation to reduce the discharge of pollutants in storm 
water runoff. Programs may include: 

(1) On-site technical assistance or consultation via telephone 
to identify and implement storm water pollution prevention 
methods and best management practices; and 

(2) Making available, distributing, and discussing of applicable 
BMP and educational materials. 

C. Industrial/Commercial Facilities Control Program  

 
Each Permittee shall require implementation of pollutant reduction and control 
measures at industrial and commercial facilities, with the objective of reducing 
pollutants in storm water runoff.  Except as specified in other sections of this 
Order, pollutant reduction and control measures can be used alone or in 
combination, and can include Structural and Source Control BMPs, and 
operation and maintenance procedures, which can be applied before, during, 
and/or after pollution generating activities.  At a minimum, the 
Industrial/Commercial Facilities Control Program shall include requirements to:  
(1) track, (2) inspect, and (3) ensure compliance at industrial and commercial 
facilities that are critical sources of pollutants in storm water. 

 

1. Track Critical Sources 

a) Each Permittee shall maintain a watershed-based inventory or 
database of all facilities within its jurisdiction that are critical 
sources of storm water pollution.  Critical sources to be tracked 
are summarized below, and also specified in Attachment B: 

(1) Commercial Facilities 

• restaurants; 
• automotive service facilities; and 
• RGOs and automotive dealerships. 

(2) USEPA Phase I Facilities (Tier 1 and 2) 

(3) Other Federally-mandated Facilities [as specified in 40 
CFR 122.26(d)(2)(iv)(C)] 
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• municipal landfills; 
• hazardous waste treatment, disposal, and recovery 

facilities; and 
• facilities subject to SARA Title III (also known as 

EPCRA). 

b) Each Permittee shall include the following minimum fields of 
information for each industrial and commercial facility: 

• name of facility and name of owner/operator;  
• address;  
• coverage under the GIASP or other individual or general 

NPDES permits; and 
• a narrative description including SIC codes that best reflects 

the industrial activities at and principal products of each 
facility.  

 
The Regional Board encourages Permittees to add other fields of 
information, such as material usage and/or industrial output, and 
discrepancies between SIC Code designations (as reported by 
facility operators) and the actual type of industrial activity has the 
potential to pollute storm water.  In addition, the Regional Board 
recommends use of an automated database system, such as a 
Geographical Information System (GIS) or Internet-based system; 
however, this is not required.   

c) Each Permittee shall update its inventory of critical sources at 
least annually.  The update may be accomplished through 
collection of new information obtained through field activities or 
through other readily available intra-agency informational 
databases (e.g. business licenses, pretreatment permits, sanitary 
sewer hook-up permits).  

2. Inspect Critical Sources 

 
Each Permittee shall inspect all facilities in the categories and at a level 
and frequency as specified in the following subsections. 

a) Commercial Facilities 

(1) Restaurants 

 
Frequency of Inspections:  Twice during the 5-year term of 
the Order, provided that the first inspection occurs no later 
than August 1, 2004, and that there is a minimum interval 
of one year in between the first compliance inspection and 
the second compliance inspection. 

 
Level of inspections:  Each Permittee, in cooperation with 
its appropriate department (such as health or public 
works), shall inspect all restaurants within its jurisdiction to 
confirm that storm water BMPs are being effectively 
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implemented in compliance with State law, County and 
municipal ordinances, Regional Board Resolution 98-08, 
and the SQMP.  At each restaurant, inspectors shall verify 
that the restaurant operator: 

 
• has received educational materials on storm water 

pollution prevention practices; 
• does not pour oil and grease or oil and grease residue 

onto a parking lot, street or adjacent catch basin; 
• keeps the trash bin area clean and trash bin lids 

closed, and does not fill trash bins with washout water 
or any other liquid; 

• does not allow illicit discharges, such as discharge of 
washwater from floormats, floors, porches, parking 
lots, alleys, sidewalks and street areas (in the 
immediate vicinity of the establishment), filters or 
garbage/trash containers; 

• removes food waste, rubbish or other materials from 
parking lot areas in a sanitary manner that does not 
create a nuisance or discharge to the storm drain. 

 

(2) Automotive Service Facilities 

 
Frequency of Inspections:  Twice during the 5-year term of 
the Order, provided that the first inspection occurs no later 
than August 1, 2004, and that there is a minimum interval 
of one year in between the first compliance inspection and 
the second compliance inspection.  

 
Level of inspections:  Each Permittee shall inspect all 
automotive service facilities within its jurisdiction to confirm 
that storm water BMPs are effectively implemented in 
compliance with County and municipal ordinances, 
Regional Board Resolution 98-08, and the SQMP.  At each 
automotive service facility, inspectors shall verify that each 
operator: 

 
• maintains the facility area so that it is clean and dry 

and without evidence of excessive staining; 
• implements housekeeping BMPs to prevent spills and 

leaks; 
• properly discharges wastewaters to a sanitary sewer 

and/or contains wastewaters for transfer to a legal 
point of disposal; 

• is aware of the prohibition on discharge of non-storm 
water to the storm drain; 

• properly manages raw and waste materials including 
proper disposal of hazardous waste; 
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• protects outdoor work and storage areas to prevent 
contact of pollutants with rainfall and runoff; 

• labels, inspects, and routinely cleans storm drain inlets 
that are located on the facility’s property; and 

• trains employees to implement storm water pollution 
prevention practices. 

 

(3) Retail Gasoline Outlets and Automotive Dealerships 

 
Frequency of Inspection:  Twice during the 5-year term of 
the Order, provided that the first inspection occurs no later 
than August 1, 2004, and that there is a minimum interval 
of one year in between the first compliance inspection and 
the second compliance inspection. 

 
Level of Inspection:  Each Permittee shall confirm that 
BMPs are being effectively implemented at each RGO and 
automotive dealership within its jurisdiction, in compliance 
with the SQMP, Regional Board Resolution 98-08, and the 
Stormwater Quality Task Force Best Management Practice 
Guide for RGOs.  At each RGO and automotive 
dealership, inspectors shall verify that each operator: 

 
• routinely sweeps fuel-dispensing areas for removal of 

litter and debris, and keeps rags and absorbents ready 
for use in case of leaks and spills;  

• is aware that washdown of facility area to the storm 
drain is prohibited; 

• is aware of design flaws (such as grading that doesn’t 
prevent run-on, or inadequate roof covers and berms), 
and that equivalent BMPs are implemented; 

• inspects and cleans storm drain inlets and catch basins 
within each facility’s boundaries no later than October 
1

st
 of each year; 

• posts signs close to fuel dispensers, which warn 
vehicle owners/operators against “topping off” of 
vehicle fuel tanks and installation of automatic shutoff 
fuel dispensing nozzles; 

• routinely checks outdoor waste receptacle and 
air/water supply areas, cleans leaks and drips, and 
ensures that only watertight waste receptacles are 
used and that lids are closed; and 

• trains employees to properly manage hazardous 
materials and wastes as well as to implement other 
storm water pollution prevention practices. 
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b) Phase I Facilities   

Permittees need not inspect facilities that have been inspected by 
the Regional Board within the past 24 months.  For the remaining 
Phase I facilities that the Regional Board has not inspected, each 
Permittee shall conduct compliance inspections as specified 
below. 

 
Frequency of Inspection 
 

Facilities in Tier 1 Categories:  Twice during the 5-year 
term of the Order, provided that the first inspection occurs 
no later than August 1, 2004, and that there is a minimum 
interval of one year in between the first compliance 
inspection and the second compliance inspection. 

 
Facilities in Tier 2 Categories:  Twice during the 5-year 
term of the permit, provided that the first inspection occurs 
no later than August 1, 2004.  Permittees need not 
perform additional inspections at those facilities 
determined to have no risk of exposure of industrial activity 
to storm water.  For those facilities that do have exposure 
of industrial activities to storm water, a Permittee may 
reduce the frequency of additional compliance inspections 
to once every 5 years, provided that the Permittee inspects 
at least 20% of the facilities in Tier 2 each year. 

 
Level of Inspection:  Each Permittee shall confirm that each 
operator: 
  
• has a current Waste Discharge Identification (WDID) number 

for facilities discharging storm water associated with industrial 
activity, and that a Storm Water Pollution Prevention Plan is 
available on-site, and  

• is effectively implementing BMPs in compliance with County 
and municipal ordinances, Regional Board Resolution 98-08, 
and the SQMP. 

 

c) Other Federally-mandated Facilities 

 
Frequency of Inspection:  Twice during the 5-year term of the 
Order, provided that the first inspection occurs no later than 
August 1, 2004, and that there is a minimum interval of one year 
in between the first compliance inspection and the second 
compliance inspection. 

 
Level of Inspection:  Each Permittee shall confirm that each 
operator:  
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• has a current Waste Discharge Identification (WDID) number 
for facilities discharging storm water associated with industrial 
activity, and that a Storm Water Pollution Prevention Plan is 
available on-site, and  

• is effectively implementing BMPs in compliance with County 
and municipal ordinances, Regional Board Resolution 98-08, 
and the SQMP. 

 

3. Ensure Compliance of Critical Sources 

 

a) BMP Implementation:  In the event that a Permittee determines 
that a BMP specified by the SQMP or Regional Board Resolution  
98-08 is infeasible at any site, that Permittee shall require 
implementation of other BMPs that will achieve the equivalent 
reduction of pollutants in the storm water discharges.  Likewise, 
for those BMPs that are not adequate to achieve water quality 
objectives, Permittees may require additional site-specific 
controls, such as Treatment Control BMPs. 

 

b) Environmentally Sensitive Areas and Impaired Waters:  For 
critical sources that are in ESAs or that are tributary to CWA § 
303(d) impaired water bodies, Permittees shall consider requiring 
operators to implement additional controls to reduce pollutants in 
storm water runoff that are causing or contributing to the 
exceedences of Water Quality Objectives. 

 

c) Progressive Enforcement:  Each Permittee shall implement a 
progressive enforcement policy to ensure that facilities are 
brought into compliance with all storm water requirements within a 
reasonable time period as specified below. 

(1) In the event that a Permittee determines, based on an 
inspection conducted above, that an operator has failed to 
adequately implement all necessary BMPs, that Permittee 
shall take progressive enforcement action which, at a 
minimum, shall include a follow-up inspection within 4 
weeks from the date of the initial inspection.   

(2) In the event that a Permittee determines that an operator 
has failed to adequately implement BMPs after a follow-up 
inspection, that Permittee shall take further enforcement 
action as established through authority in its municipal 
code and ordinances or through the judicial system. 

(3) Each Permittee shall maintain records, including 
inspection reports, warning letters, notices of violations, 
and other enforcement records, demonstrating a good 
faith effort to bring facilities into compliance. 
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d) Interagency Coordination 

(1) Referral of Violations of the SQMP, Regional Board 
Resolution 98-08, and Municipal Storm Water 
Ordinances:  A Permittee may refer a violation(s) to the 
Regional Board provided that that Permittee has made a 
good faith effort of progressive enforcement.  At a 
minimum, a Permittee’s good faith effort must include 
documentation of: 

• Two follow-up inspections, and 
• Two warning letters or notices of violation. 

 

(2) Referral of Violations of the GIASP, including 
Requirements to File a Notice of Intent:  For those 
facilities in violation of the GIASP, Permittees may 
escalate referral of such violations to the Regional Board 
after one inspection and one written notice to the operator 
regarding the violation.  In making such referrals, 
Permittees shall include, at a minimum, the following 
documentation: 

• Name of the facility; 
• Operator of the facility; 
• Owner of the facility; 
• Industrial activity being conducted at the facility that is 

subject to the GIASP; and 
• Records of communication with the facility operator 

regarding the violation, which shall include at least an 
inspection report and one written notice of the violation.  

 
Permittees shall, at a minimum, make such referrals on a 
quarterly basis. 

 

(3) Investigation of Complaints Regarding Facilities – 
Transmitted by the Regional Board Staff:  Each 
Permittee shall initiate, within one business day, 
investigation of complaints (other than non-storm water 
discharges) regarding facilities within its jurisdiction.  The 
initial investigation shall include, at a minimum, a limited 
inspection of the facility to confirm the complaint to 
determine if the facility is effectively complying with the 
SQMP and municipal storm water/urban runoff ordinances, 
and to oversee corrective action. 

(4) Support of Regional Board Enforcement Actions:  As 
directed by the Regional Board Executive Officer, 
Permittees shall support Regional Board enforcement 
actions by:  assisting in identification of current owners, 
operators, and lessees of facilities; providing staff, when 
available, for joint inspections with Regional Board 
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inspectors; appearing as witnesses in Regional Board 
enforcement hearings; and providing copies of inspection 
reports and other progressive enforcement documentation. 

(5) Participation in a Task Force:  The Permittees, Regional 
Board, and other stakeholders may form a Storm Water 
Task Force, the purpose of which is to communicate 
concerns regarding special cases of storm water violations 
by industrial and commercial facilities and to develop a 
coordinated approach to enforcement action. 

 

D. Development Planning Program 

The Permittees shall implement a development-planning program that will 
require all Planning Priority development and Redevelopment projects to: 

• Minimize impacts from storm water and urban runoff on the biological 
integrity of Natural Drainage Systems and water bodies in accordance with 
requirements under CEQA  (Cal. Pub. Resources Code § 21100), CWC § 
13369, CWA § 319, CWA § 402(p), CWA § 404, CZARA § 6217(g), ESA § 7, 
and local government ordinances ; 

• Maximize the percentage of pervious surfaces to allow  percolation of storm 
water into the ground; 

• Minimize the quantity of storm water directed to impervious surfaces and the 
MS4; 

• Minimize pollution emanating from parking lots through the use of 
appropriate Treatment Control BMPs and good housekeeping practices; 

• Properly design and maintain Treatment Control BMPs in a manner that does 
not promote the breeding of vectors; and 

• Provide for appropriate permanent measures to reduce storm water pollutant 
loads in storm water from the development site. 

1. Peak Flow Control 

 
The Permittees shall control post-development peak storm water runoff 
discharge rates, velocities, and duration (peak flow control) in Natural 
Drainage Systems (i.e., mimic pre-development hydrology) to prevent 
accelerated stream erosion and to protect stream habitat. Natural 
Drainage Systems are located in the following areas: 
 

a) Malibu Creek; 

b) Topanga Canyon Creek; 

c) Upper Los Angeles River; 

d) Upper San Gabriel River; 
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e) Santa Clara River; and  

f) Los Angeles County Coastal streams (see Basin Plan Table 2-1). 

 
The Principal Permittee in consultation with Permittees shall develop 
numerical criteria for peak flow control, based on the results of the Peak 
Discharge Impact Study (see Monitoring Program Section II.I). 

 
Each Permittee shall, no later than February 1, 2005, implement numerical 
criteria for peak flow control. 

 
A Permittee or group of Permittees may substitute for the countywide peak 
flow control criteria with a Hydromodification Control Plan (HCP), on 
approval by the Regional Board, in the following circumstances:  

(1) Stream or watershed-specific conditions indicate the need 
for a different peak flow control criteria, and the alternative 
numerical criteria is developed through the application of 
hydrologic modeling and supporting field observations; or 

(2) A watershed-wide plan has been developed for 
implementation of control measures to reduce erosion and 
stabilize drainage systems on a watershed basis. 

2. Standard Urban Storm Water Mitigation Plans (SUSMPs) 

a) Each Permittee shall amend codes and ordinances not later than 
August 1, 2002 to give legal effect to SUSMP changes contained 
in this Order.  Changes to SUSMP requirements shall take effect 
not later than September 2, 2002. 

b) Each Permittee shall require that a single-family hillside home: 

(1) Conserve natural areas; 

(2) Protect slopes and channels; 

(3) Provide storm drain system stenciling and signage; 

(4) Divert roof runoff to vegetated areas before discharge 
unless the diversion would result in slope instability; and 

(5) Direct surface flow to vegetated areas before discharge 
unless the diversion would result in slope instability.  

c) Each Permittee shall require that a SUSMP as approved by the 
Regional Board in Board Resolution No. R 00-02 be implemented 
for the following categories of developments: 

(1) Ten or more unit homes (includes single family homes, 
multifamily homes, condominiums, and apartments); 

(2) A 100,000 or more square feet of impervious surface area 
industrial/ commercial development; 
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(3) Automotive service facilities (SIC 5013, 5014, 5541, 7532-
7534, and 7536-7539); 

(4) Retail gasoline outlets; 

(5) Restaurants (SIC 5812); 

(6) Parking lots 5,000 square feet or more of surface area or 
with 25 or more parking spaces; and 

(7) Redevelopment projects in subject categories that meet 
Redevelopment thresholds. 

d) Each Permittee shall submit an ESA Delineation Map for its 
jurisdictional boundary, based on the Regional Board’s ESA 
Definition, no later than June 3, 2002, for approval by the 
Regional Board Executive Officer in consultation with the 
California Department of Fish and Game, and the California 
Coastal Commission. 

e) Each Permittee shall require the implementation of SUSMP 
provisions no later than September 2, 2002, for all projects 
located in or directly adjacent to or discharging directly to an ESA, 
where the development will: 

(1) Discharge storm water and urban runoff that is likely to 
impact a sensitive biological species or habitat; and  

(2) Create 2,500 square feet or more of impervious surface 
area.  

3. Numerical Design Criteria 

 
The Permittees shall require that post-construction Treatment Control 
BMPs incorporate, at a minimum, either a volumetric or flow based 
treatment control design standard, or both, as identified below to mitigate 
(infiltrate, filter or treat) storm water runoff: 

a) Volumetric Treatment Control BMP 

(1) The 85
th
 percentile 24-hour runoff event determined as the 

maximized capture storm water volume for the area, from 
the formula recommended in Urban Runoff Quality 
Management, WEF Manual of Practice No. 23/ ASCE 
Manual of Practice No. 87, (1998); or 

(2) The volume of annual runoff  based on unit basin storage 
water quality volume, to achieve 80 percent or more 
volume treatment by the method recommended in 
California Stormwater Best Management Practices 
Handbook – Industrial/ Commercial, (1993); or 
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(3) The volume of runoff produced from a 0.75 inch  storm 
event, prior to its discharge to a storm water conveyance 
system; or 

(4) The volume of runoff produced from a historical-record 
based reference 24-hour rainfall criterion for “treatment” 
(0.75 inch average for the Los Angeles County area) that 
achieves approximately the same reduction in pollutant 
loads achieved by the 85

th
 percentile 24-hour runoff event. 

b) Flow Based Treatment Control BMP  

(1) The flow of runoff produced from a rain event equal to at 
least 0.2 inches per hour intensity; or 

(2) The flow of runoff produced from a rain event equal to at 
least two times the 85

th
 percentile hourly rainfall intensity 

for Los Angeles County; or 

(3) The flow of runoff produced from a rain event that will 
result in treatment of the same portion of runoff as treated 
using volumetric standards above. 

4. Applicability of Numerical Design Criteria 

 
The Permittees shall require the following categories of Planning Priority 
Projects to design and implement post-construction treatment controls to 
mitigate storm water pollution:  

a) Single-family hillside residential developments of one acre or 
more of surface area; 

b) Housing developments (includes single family homes, multifamily 
homes, condominiums, and apartments) of ten units or more; 

c) A 100,000 square feet or more impervious surface area industrial/ 
commercial development; 

d) Automotive service facilities (SIC 5013, 5014, 5541, 7532-7534 
and 7536-7539) [5,000 square feet or more of surface area]; 

e) Retail gasoline outlets [5,000 square feet or more of impervious 
surface area and with projected Average Daily Traffic (ADT) of 
100 or more vehicles].  Subsurface Treatment Control BMPs 
which may endanger public safety (i.e., create an explosive 
environment) are considered not appropriate; 

f) Restaurants (SIC 5812) [5,000 square feet or more of surface 
area]; 

g) Parking lots 5,000 square feet or more of surface area or with 25 
or more parking spaces; 

RB-AR51212



NPDES CAS004001 - 46 - Order No. 01-182 

Amended by Orders R4-2006-0074, R4-2007-0042, and R4-2009-0130, and further amended 
pursuant to L.A. Superior Court Case No. BS122724 

h) Projects located in, adjacent to or discharging directly to an ESA  
that meet threshold conditions identified above in 2.e; and 

i) Redevelopment projects in subject categories that meet 
Redevelopment thresholds. 

5. Not later than March 10, 2003, each Permittee shall require the 
implementation of SUSMP and post-construction control requirements for 
the industrial/commercial development category to projects that disturb 
one acre or more of surface area.  

6. Site Specific Mitigation  

 
Each Permittee shall, no later than September 2, 2002, require the 
implementation of a site-specific plan to mitigate post-development storm 
water for new development and redevelopment not requiring a SUSMP 
but which may potentially have adverse impacts on post-development 
storm water quality, where one or more of the following project 
characteristics exist: 

a) Vehicle or equipment fueling areas; 

b) Vehicle or equipment maintenance areas, including washing    
and repair; 

c) Commercial or industrial waste handling or storage; 

d) Outdoor handling or storage of hazardous materials; 

e) Outdoor manufacturing areas; 

f) Outdoor food handling or processing; 

g) Outdoor animal care, confinement, or slaughter; or 

h) Outdoor horticulture activities. 

7. Redevelopment Projects 

 
The Permittees shall apply the SUSMP, or site specific requirements 
including post-construction storm water mitigation to all Planning Priority 
Projects that undergo significant Redevelopment in their respective 
categories.   

a) Significant Redevelopment means land-disturbing activity that 
results in the creation or addition or replacement of 5,000 square 
feet or more of impervious surface area on an already developed 
site.   

Where Redevelopment results in an alteration to more than fifty 
percent of impervious surfaces of a previously existing 
development, and the existing development was not subject to 
post development storm water quality control requirements, the 
entire project must be mitigated.  Where Redevelopment results 
in an alteration to less than fifty percent of impervious surfaces of 
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a previously existing development, and the existing development 
was not subject to post development storm water quality control 
requirements, only the alteration must be mitigated, and not the 
entire development.  

b) Redevelopment does not include routine maintenance activities 
that are conducted to maintain original line and grade, hydraulic 
capacity, original purpose of facility or emergency redevelopment 
activity required to protect public health and safety. 

c) Existing single family structures are exempt from the 
Redevelopment requirements. 

8. Maintenance Agreement and Transfer 

 
Each Permittee shall require that all developments subject to SUSMP and 
site specific plan requirements provide verification of maintenance 
provisions for Structural and Treatment Control BMPs, including but not 
limited to legal agreements, covenants, CEQA mitigation requirements, and 
or conditional use permits.  Verification at a minimum shall include: 

a) The developer's signed statement accepting responsibility for 
maintenance until the responsibility is legally transferred; and 
either 

b) A signed statement from the public entity assuming responsibility 
for Structural or Treatment Control BMP maintenance and that it 
meets all local agency design standards; or 

c) Written conditions in the sales or lease agreement, which requires 
the recipient to assume responsibility for maintenance and 
conduct a maintenance inspection at least once a year; or 

d) Written text in project conditions, covenants and restrictions 
(CCRs) for residential properties assigning maintenance 
responsibilities to the Home Owners Association for maintenance 
of the Structural and Treatment Control BMPs; or 

e) Any other legally enforceable agreement that assigns 
responsibility for the maintenance of post-construction Structural 
or Treatment Control BMPs. 

 

9. Regional Storm Water Mitigation Program 

 
A Permittee or Permittee group may apply to the Regional Board for 
approval of a regional or sub-regional storm water mitigation program to 
substitute in part or wholly SUSMP requirements.  Upon review and a 
determination by the Regional Board Executive Officer that the proposal 
is technically valid and appropriate, the Regional Board may consider for 
approval such a program if its implementation will:    

a) Result in equivalent or improved storm water quality;   
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b) Protect stream habitat;   

c) Promote cooperative problem solving by diverse interests;  

d) Be fiscally sustainable and has secure funding; and 

e) Be completed in five years including the construction and start-up 
of treatment facilities. 

Nothing in this provision shall be construed as to delay the 
implementation of SUSMP requirements, as approved in this Order. 

10. Mitigation Funding 

 
The Permittees may propose a management framework, for endorsement 
by the Regional Board Executive Officer, to support regional or sub-
regional solutions to storm water pollution, where any of the following 
situations occur: 

a) A waiver for impracticability is granted;  

b) Legislative funds become available; 

c) Off-site mitigation is required because of loss of environmental 
habitat; or 

d) An approved watershed management plan or a regional storm 
water mitigation plan exists that incorporates an equivalent or 
improved strategy for storm water mitigation.  

11. California Environmental Quality Act (CEQA) Document Update 

 
Each Permittee shall incorporate into its CEQA process, with immediate 
effect, procedures for considering potential storm water quality impacts and 
providing for appropriate mitigation when preparing and reviewing CEQA 
documents.   The procedures shall require consideration of the following: 

a) Potential impact of project construction on storm water runoff; 

b) Potential impact of project post-construction activity on storm 
water runoff; 

c) Potential for discharge of storm water from areas from material 
storage, vehicle or equipment fueling, vehicle or equipment 
maintenance (including washing), waste handling, hazardous 
materials handling or storage, delivery areas or loading docks, or 
other outdoor work areas; 

d) Potential for discharge of storm water to impair the beneficial uses 
of the receiving waters or areas that provide water quality benefit; 

e) Potential for the discharge of storm water to cause significant 
harm on the biological integrity of the waterways and water 
bodies; 
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f) Potential for significant changes in the flow velocity or volume of 
storm water runoff that can cause environmental harm; and 

g) Potential for significant increases in erosion of the project site or 
surrounding areas. 

12. General Plan Update 

a) Each Permittee shall amend, revise or update its General Plan to 
include watershed and storm water quality and quantity 
management considerations and policies when any of the 
following General Plan elements are updated or amended: (i) 
Land Use, (ii) Housing, (iii) Conservation, and (iv) Open Space. 

b) Each Permittee shall provide the Regional Board with the draft 
amendment or revision when a listed General Plan element or the 
General Plan is noticed for comment in accordance with Cal. 
Govt. Code § 65350 et seq. 

13. Targeted Employee Training 

 
Each Permittee shall train its employees in targeted positions (whose jobs 
or activities are engaged in development planning) regarding the 
development planning requirements on an annual basis beginning no later 
than August 1, 2002, and more frequently if necessary. For Permittees with 
a population of 250,000 or more (2000 U.S. Census), training shall be 
completed no later than February 3, 2003. 

14. Developer Technical Guidance and Information 

a) Each Permittee shall develop and make available to the developer 
community SUSMP (development planning) guidelines 
immediately.  

b) The Principal Permittee in partnership with Permittees shall issue 
no later than February 2, 2004, a technical manual for the siting 
and design of BMPs for the development community in Los 
Angeles County.  The technical manual may be adapted from the 
revised California Storm Water Quality Task Force Best 
Management Practices Handbooks scheduled for publication in 
September 2002.  The technical manual shall at a minimum 
include: 

(1) Treatment Control BMPs based on flow-based and 
volumetric water quality design criteria for the purposes of 
countywide consistency;  

(2) Peak Flow Control criteria to control  peak discharge rates, 
velocities and duration; 

(3) Expected pollutant removal performance ranges obtained 
from national databases, technical reports and the 
scientific literature; 
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(4) Maintenance considerations; and 

(5) Cost considerations. 

E. Development Construction Program 

1. Each Permittee shall implement a program to control runoff from 
construction activity at all construction sites within its jurisdiction. The 
program shall ensure the following minimum requirements are effectively 
implemented at all construction sites: 

a) Sediments generated on the project site shall be retained using 
adequate Treatment Control or Structural BMPs; 

b) Construction-related materials, wastes, spills, or residues shall be 
retained at the  project site to avoid discharge to streets, drainage 
facilities, receiving waters, or adjacent properties by wind or 
runoff; 

c) Non-storm water runoff from equipment and vehicle washing and 
any other activity shall be contained at the project site; and 

d) Erosion from slopes and channels shall be controlled by 
implementing an effective combination of BMPs (as approved in 
Regional Board Resolution No. 99-03), such as the limiting of 
grading scheduled during the wet season; inspecting graded 
areas during rain events; planting and maintenance of vegetation 
on slopes; and covering erosion susceptible slopes. 

2. For construction sites one acre and greater, each Permittee shall comply 
with all conditions in section E.1. above and shall: 

a) Require the preparation and submittal of a Local Storm Water 
Pollution Prevention Plan (Local SWPPP), for approval prior to 
issuance of a grading permit for construction projects. 

The Local SWPPP shall include appropriate construction site 
BMPs and maintenance schedules.  (A Local SWPPP may 
substitute for the State SWPPP if the Local SWPPP is at least as 
inclusive in controls and BMPs as the State SWPPP).  The Local 
SWPPP must include the rationale used for selecting or rejecting 
BMPs.  The project architect, or engineer of record, or authorized 
qualified designee, must sign a statement on the Local SWPPP to 
the effect: 

 
“As the architect/engineer of record, I have selected appropriate 
BMPs to effectively minimize the negative impacts of this project’s 
construction activities on storm water quality.  The project owner 
and contractor are aware that the selected BMPs must be 
installed, monitored, and maintained to ensure their effectiveness.  
The BMPs not selected for implementation are redundant or 
deemed not applicable to the proposed construction activity.” 
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The landowner or the landowner’s agent shall sign a statement to the 
effect: 

“I certify that this document and all attachments were prepared 
under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and 
evaluate the information submitted.  Based on my inquiry of the 
person or persons who manage the system or those persons 
directly responsible for gathering the information, to the best of my 
knowledge and belief, the information submitted is true, accurate, 
and complete.  I am aware that submitting false and/or inaccurate 
information, failing to update the Local SWPPP to reflect current 
conditions, or failing to properly and/or adequately implement the 
Local SWPPP may result in revocation of grading and/or other 
permits or other sanctions provided by law.” 
 
The Local SWPPP certification shall be signed by the landowner as 
follows, for a corporation: by a responsible corporate officer which 
means (a) a president, secretary, treasurer, or vice president of the 
corporation in charge of a principal business function, or any other 
person who performs similar policy or decision-making functions for 
the corporation, or (b) the manager of the construction activity if 
authority to sign documents has been assigned or delegated to the 
manager in accordance with corporate procedures; for a 
partnership or sole proprietorship: by a general partner or the 
proprietor; or for a municipality or other public agency: by an 
elected official, a ranking management official (e.g., County 
Administrative Officer, City Manager, Director of Public Works, City 
Engineer, District Manager), or the manager of the construction 
activity if authority to sign Local SWPPPs has been assigned or 
delegated to the manager in accordance with established agency 
policy.  

b) Inspect all construction sites for storm water quality requirements 
during routine inspections a minimum of once during the wet 
season.  The Local SWPPP shall be reviewed for compliance with 
local codes, ordinances, and permits.  For inspected sites that 
have not adequately implemented their Local SWPPP, a follow-up 
inspection to ensure compliance will take place within 2 weeks.  If 
compliance has not been attained, the Permittee will take 
additional actions to achieve compliance (as specified in municipal 
codes). If compliance has not been achieved, and the site is also 
covered under a statewide general construction storm water 
permit, each Permittee shall enforce their local ordinance 
requirements, and if non-compliance continues the Regional 
Board shall be notified for further joint enforcement actions. 

c) Require, no later than March 10, 2003, prior to issuing a grading 
permit for all projects less than five acres requiring coverage 
under a statewide general construction storm water permit, proof 
of a Waste Discharger Identification (WDID) Number for filing a 
Notice of Intent (NOI) for permit coverage and a certification that a 
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SWPPP has been prepared by the project developer. A Local 
SWPPP may substitute for the State SWPPP if the Local SWPPP 
is at least as inclusive in controls and BMPs as the State SWPPP. 

3. For sites five acres and greater, each Permittee shall comply with all 
conditions in Sections E.1. and E.2. and shall: 

a) Require, prior to issuing a grading permit for all projects requiring 
coverage under the state general permit, proof of a Waste 
Discharger Identification (WDID) Number for filing a Notice of 
Intent (NOI) for coverage under the GCASP and a certification 
that a SWPPP has been prepared by the project developer. A 
Local SWPPP may substitute for the State SWPPP if the Local 
SWPPP is at least as inclusive in controls and BMPs as the State 
SWPPP. 

b) Require proof of an NOI and a copy of the SWPPP at any time a 
transfer of ownership takes place for the entire development or 
portions of the common plan of development where construction 
activities are still on-going. 

c) Use an effective system to track grading permits issued by each 
Permittee. To satisfy this requirement, the use of a database or 
GIS system is encouraged, but not required. 

4. GCASP Violation Referrals 

a) Referral of Violations of the SQMP, Regional Board Resolution 
98-08, and municipal storm water ordinances: 

A Permittee may refer a violation(s) to the Regional Board 
provided that the Permittee has made a good faith effort of 
progressive enforcement.  At a minimum, a Permittee's good faith 
effort must include documentation of: 
• Two follow-up inspections within 3 months, and 
• Two warning letters or notices of violation. 

b) Referral of Violations of GCASP Filing Requirements: 

For those projects subject to the GCASP, Permittees shall refer 
non-filers (i.e., those projects which cannot demonstrate that they 
have a WDID number) to the Regional Board, within 15 days of 
making a determination.  In making such referrals, Permittees 
shall include, at a minimum, the following documentation: 
• Project location; 
• Developer; 
• Estimated project size; and 
• Records of communication with the developer regarding filing 

requirements. 

5. Each Permittee shall train employees in targeted positions (whose jobs or 
activities are engaged in construction activities including construction 
inspection staff) regarding the requirements of the storm water 
management program no later than August 1, 2002, and annually 
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thereafter. For Permittees with a population of 250,000 or more (2000 
U.S. Census), initial training shall be completed no later than February 3, 
2003. Each Permittee shall maintain a list of trained employees. 

F. Public Agency Activities Program 

 
Each Permittee shall implement a Public Agency program to minimize storm 
water pollution impacts from public agency activities.  Public Agency 
requirements consist of: 
 

•••• Sewage Systems Maintenance, Overflow, and Spill Prevention 

•••• Public Construction Activities Management 
•••• Vehicle Maintenance/Material Storage Facilities/Corporation 

Yards Management 
•••• Landscape and Recreational Facilities Management 
•••• Storm Drain Operation and Management 
•••• Streets and Roads Maintenance 

•••• Parking Facilities Management 
• Public Industrial Activities Management 
• Emergency Procedures 
• Treatment Feasibility Study 

1. Sewage System  Maintenance, Overflow, and Spill Prevention 

a) Each Permittee shall implement a response plan for overflows of 
the sanitary sewer system within their respective jurisdiction, 
which shall consist at a minimum of the following: 

(1) Investigation of any complaints received; 

(2) Upon notification, immediate response to overflows for 
containment; and 

(3) Notification to appropriate sewer and public health 
agencies when a sewer overflows to the MS4. 

b) In addition to 1.a.1, 1.a.2, and 1.a.3 above, for those Permittees, 
which own and/or operate a sanitary sewer system, the Permittee 
shall also implement the following requirements: 

(1) Procedures to prevent sewage spills or leaks from sewage 
facilities from entering the MS4; and 

(2) Identify, repair, and remediate sanitary sewer blockages, 
exfiltration, overflow, and wet weather overflows from 
sanitary sewers to the MS4. 
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2. Public Construction Activities Management 

a) Each Permittee shall implement the Development Planning 
Program requirements (Permit Part 4.D) at public construction 
projects. 

b) Each Permittee shall implement the Development Construction 
Program requirements (Permit Part 4.E) at Permittee owned 
construction sites. 

c) Each Permittee shall obtain coverage under the GCASP for public 
construction sites 5 acres or greater (or part of a larger area of 
development) except that a municipality under 100,000 in 
population (1990 U.S. Census) need not obtain coverage under a 
separate permit until March 10, 2003. 

d) Each Permittee, no later than March 10, 2003, shall obtain 
coverage under a statewide general construction storm water 
permit for public construction sites for projects between one and 
five acres. 

3. Vehicle Maintenance/Material Storage Facilities/Corporation Yards 
Management 

a) Each Permittee, consistent with the SQMP, shall implement 
SWPPPs for public vehicle maintenance facilities, material 
storage facilities, and corporation yards which have the potential 
to discharge pollutants into storm water.   

b) Each Permittee shall implement BMPs to minimize pollutant 
discharges in storm water including but not be limited to: 

(1) Good housekeeping practices; 

(2) Material storage control; 

(3) Vehicle leaks and spill control; and 

(4) Illicit discharge control. 

 

c) Each Permittee shall implement the following measures to prevent 
the discharge of pollutants to the MS4: 

(1) For existing facilities, that are not already plumbed to the 
sanitary sewer, all vehicle and equipment wash areas 
(except for fire stations) shall either be: 

(i) Self-contained; 

(ii) Equipped with a clarifier; 

(iii) Equipped with an alternative pre-treatment device; 
or 
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(iv) Plumbed to the sanitary sewer. 

(2) For new facilities, or during redevelopment of existing 
facilities (including fire stations), all vehicle and equipment 
wash areas shall be plumbed to the sanitary sewer and be 
equipped with a pre-treatment device in accordance with 
requirements of the sewer agency. 

4. Landscape and Recreational Facilities Management 

Each Permittee shall implement the following requirements:  

a) A standardized protocol for the routine and non-routine application 
of pesticides, herbicides (including pre-emergents), and fertilizers; 

b) Consistency with State Board’s guidelines and monitoring 
requirements for application of aquatic pesticides to surface 
waters (WQ Order No. 2001-12 DWQ); 

c) Ensure no application of pesticides or fertilizers immediately 
before, during, or immediately after a rain event or when water is 
flowing off the area to be applied; 

d) Ensure that no banned or unregistered pesticides are stored or 
applied; 

e) Ensure that staff applying pesticides are certified by the California 
Department of Food and Agriculture, or are under the direct 
supervision of a certified pesticide applicator; 

f) Implement procedures to encourage retention and planting of 
native vegetation and to reduce water, fertilizer, and pesticide 
needs; 

g) Store fertilizers and pesticides indoors or under cover on paved 
surfaces or use secondary containment; 

h) Reduce the use, storage, and handling of hazardous materials to 
reduce the potential for spills; and 

i) Regularly inspect storage areas. 

5. Storm Drain Operation and Management 

a) Each Permittee shall designate catch basin inlets within its 
jurisdiction as one of the following: 

Priority A: Catch basins that are designated as 
consistently generating the highest volumes  
of trash and/or debris.   

Priority B: Catch basins that are designated as 
consistently generating moderate volumes  
of trash and/or debris. 
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Priority C: Catch basins that are designated as 
generating low volumes of trash and/or 
debris.  

b) Permittees subject to a trash TMDL (Ballona Creek WMA) shall 
continue to implement the requirements listed below until trash 
TMDL implementation measures are adopted.  Thereafter, the 
subject Permittees shall implement programs in conformance with 
the TMDL implementation schedule, which shall include an 
effective combination of measures such as street sweeping, catch 
basin cleaning, installation of treatment devices and trash 
receptacles, or other BMPs.  Default requirements include: 

(1) Inspection and cleaning of catch basins between May 1 
and September 30 of each year; 

(2) Additional cleaning of any catch basin that is at least 40% 
full of trash and/or debris; 

(3) Record keeping of catch basins cleaned; and 

(4) Recording of the overall quantity of catch basin waste 
collected. 

If the implementation phase for the Los Angeles River and 
Ballona Creek Trash TMDLs has not begun by October 2003, 
subject Permittees shall implement the requirements described 
below in subsection 5(c), until such time programs in conformance 
with the subject Trash TMDLs are being implemented.  

Permittees subject to the Los Angeles River Watershed Trash 
TMDL shall implement the requirements set forth in Part 7. Total 
Maximum Daily Load Provisions, subsection 1 “TMDL for Trash in 
the Los Angeles River Watershed”. 

 

c) Permittees not subject to a trash TMDL shall: 

(1) Clean catch basins according to the following schedule: 

 
Priority A: A minimum of three times during the wet 

season and once during the dry season 
every year. 

Priority B: A minimum of once during the wet season 
and once during the dry season every year. 

Priority C: A minimum of once per year. 

In addition to the schedule above, between February 1, 
2002 and July 1, 2003, Permittees shall ensure that any 
catch basin that is at least 40% full of trash and/or debris 
shall be cleaned out.  After July 1, 2003, Permittees shall 
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ensure that any catch basin that is at least 25% full of 
trash and debris shall be cleaned out. 

(2) For any special event that can be reasonably expected to 
generate substantial quantities of trash and litter, include 
provisions that require for the proper management of trash 
and litter generated, as a condition of the special use 
permit issued for that event.  At a minimum, the 
municipality who issues the permit for the special event 
shall arrange for either temporary screens to be placed on 
catch basins or for catch basins in that area to be cleaned 
out subsequent to the event and prior to any rain event. 

(3) Place trash receptacles at all transit stops within its 
jurisdiction that have shelters no later than August 1, 2002, 
and at all other transit stops within its jurisdiction no later 
than February 3, 2003.  All trash receptacles shall be 
maintained as necessary.  

d) Each Permittee shall inspect the legibility of the catch basin stencil 
or label nearest the inlet.  Catch basins with illegible stencils shall 
be recorded and re-stenciled or re-labeled within 180 days of 
inspection. 

e) Each Permittee shall implement BMPs for Storm Drain 
Maintenance that include: 

(1) A program to visually monitor Permittee-owned open 
channels and other drainage structures for debris at least 
annually and identify and prioritize problem areas of illicit 
discharge for regular inspection; 

(2) A review of current maintenance activities to assure that 
appropriate storm water BMPs are being utilized to protect 
water quality; 

(3) Removal of trash and debris from open channel storm 
drains shall occur a minimum of once per year before the 
storm season; 

(4) Minimize the discharge of contaminants during MS4 
maintenance and clean outs; and 

(5) Proper disposal of material removed. 

6. Streets and Roads Maintenance 

a) Each Permittee shall designate streets and/or street segments 
within its jurisdiction as one of the following: 

Priority A: Streets and/or street segments that are designated 
as consistently generating the highest volumes of 
trash and/or debris.  
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Priority B: Streets and/or street segments that are designated 
as consistently generating moderate volumes of 
trash and/or debris.  

Priority C: Streets and/or street segments that are designated 
as generating low volumes of trash and/or debris.  

b) Each Permittee shall perform street sweeping of curbed streets 
according to the following schedule: 

Priority A: These streets and/or street segments shall be 
swept at least two times per month. 

Priority B: Each Permittee shall ensure that each street and/or 
street segments is swept at least once per month. 

Priority C: These streets and/or street segments shall be 
swept as necessary but in no case less than once 
per year. 

c) Each Permittee shall require that: 

(1) Sawcutting wastes be recovered and disposed of properly 
and that in no case shall waste be left on a roadway or 
allowed to enter the storm drain; 

(2) Concrete and other street and road maintenance materials 
and wastes shall be managed to prevent discharge to the 
MS4; and 

(3) The washout of concrete trucks and chutes shall only 
occur in designated areas and never discharged to storm 
drains, open ditches, streets, or catch basins. 

d) Each Permittee shall, no later than August 1, 2002, train their 
employees in targeted positions (whose interactions, jobs, and 
activities affect storm water quality) regarding the requirements of 
the storm water management program to: 

(1) Promote a clear understanding of the potential for 
maintenance activities to pollute storm water; and 

(2) Identify and select appropriate BMPs. 

 
For Permittees with a population of 250,000 or more (2000 U.S. 
Census) training shall be completed no later than February 1, 
2003. 

 

7. Parking Facilities Management 

 
Permittee-owned parking lots exposed to storm water shall be kept clear 
of debris and excessive oil buildup and cleaned no less than 2 times per 
month and/or inspected no less than 2 times per month to determine if 
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cleaning is necessary.  In no case shall a Permittee-owned parking lot be 
cleaned less than once a month. 

 

8. Public Industrial Activities Management 

 
Each Permittee shall, for any municipal activity considered a discharge of 
storm water associated with industrial activity, obtain separate coverage 
under the GIASP except that a municipality under 100,000 in population 
(1990 U.S. Census) need not file the Notice Of Intent to be covered by 
said permit until March 10, 2003 (with the exception of power plants, 
airports, and uncontrolled sanitary landfills). 

 

9. Emergency Procedures 

Each Permittee shall repair essential public services and infrastructure in 
a manner to minimize environmental damage in emergency situations 
such as: earthquakes; fires; floods; landslides; or windstorms.  BMPs 
shall be implemented to the extent that measures do not compromise 
public health and safety.  After initial emergency response or emergency 
repair activities have been completed, each Permittee shall implement 
BMPs and programs as required under this Order. 

10. Treatment Feasibility Study  

 
The Permittees in cooperation with the County Sanitation Districts of Los 
Angeles County shall conduct a study to investigate the possible 
diversion of dry weather discharges or the use of alternative Treatment 
Control BMPs to treat flows from their jurisdiction which may impact 
public health and safety and/or the environment.  The Permittees shall 
collectively review their individual prioritized lists and create a watershed 
based priority list of drains for potential diversion or treatment and submit  
the priority listing  to the Regional Board Executive Officer, no later than 
July 1, 2003.  
 

G. Illicit Connections and Illicit Discharges Elimination Program 

 
Permittees shall eliminate all illicit connections and illicit discharges to the storm 
drain system, and shall document, track, and report all such cases in accordance 
with the elements and performance measures specified in the following 
subsections. 
 

1. General 

a) Implementation:  Each Permittee must develop an Implementation 
Program which specifies how each Permittee is implementing 
revisions to the IC/ID Program of the SQMP.  This Implementation 
Program must be documented, and available for review and 
approval by the Regional Board Executive Officer, upon request. 
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b) Tracking:  All Permittees shall, no later than February 3, 2003, 
develop and maintain a  listing of all permitted connections to their 
storm drain system. All Permittees shall map at a scale and in a 
format specified by the Principal Permittee all illicit connections 
and discharges on their baseline maps, and shall transmit this 
information to the Principal Permittee. No later than February 3, 
2003, the Principal Permittee shall use this information as well as 
results of baseline and priority screening for illicit connections (as 
set forth in subsection 2 below) to start an annual evaluation of 
patterns and trends of illicit connections and illicit discharges, with 
the objectives of identifying priority areas for elimination of illicit 
connections and illicit discharges.  

c) Training:  All Permittees shall train all targeted employees who are 
responsible for identification, investigation, termination, cleanup, 
and reporting of illicit connections and discharges.  For Permittees 
with a population of less than 250,000 (2000 U.S. Census), 
training shall be completed no later than August 1, 2002.  For 
Permittees with a population of 250,000 or more (2000 U.S. 
Census), training shall be completed no later than February 3, 
2003.  Furthermore, all Permittees shall conduct refresher training 
on an annual basis thereafter. 

2. Illicit Connections  

a) Screening for Illicit Connections 

(1) Field Screening:  All Permittees shall field Screen the 
storm drain system for illicit connections in accordance 
with the following schedule: 

(i) Open channels: No later than February 3, 2003; 

(ii) Underground pipes in priority areas:  No later than 
February 1, 2005; and  

(iii) Underground pipes with a diameter of 36 inches or 
greater:  No later than December 12, 2006. 

Permittees shall report, to the Principal Permittee, on the 
location and length of open channels or underground pipes 
that have been Screened vis a vis the entire storm drain 
network, and on the status of suspected, confirmed, and 
terminated illicit connections. Permittees shall maintain a 
list containing all permitted connections and the status of 
connections under investigation for possible illicit 
connection.  

(2) Permit Screening: No later than December 12, 2006, 
Permittees shall complete a review of all permitted 
connections to the storm drain system, to confirm 
compliance with Part 1 (Discharge Prohibition). 
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b) Response to Illicit Connections 

(1) Investigation:  Upon discovery or upon receiving a report 
of a suspected illicit connection, Permittees shall initiate an 
investigation within 21 days, to determine the source of the 
connection, the nature and volume of discharge through 
the connection, and the responsible party for the 
connection. 

(2) Termination:  Upon confirmation of the illicit nature of a 
storm drain connection, Permittees shall ensure 
termination of the connection within 180 days, using 
enforcement authority as needed. 

3. Illicit Discharges 

a) Abatement and Cleanup: Permittees shall respond, within one 
business day of discovery or a report of a suspected illicit 
discharge, with activities to abate, contain, and clean up all illicit 
discharges, including hazardous substances. 

b) Investigation:  Permittees shall investigate illicit discharges as 
soon as practicable (during or immediately following containment 
and cleanup activities), and shall take enforcement action as 
appropriate. 

Part 5. DEFINITIONS 

 
The following are definitions for terms applicable to this Order: 
 
"Adverse Impact" means a detrimental effect upon water quality or beneficial uses caused by 
a discharge or loading of a pollutant or pollutants.   
 
"Anti-degradation policies"  means the Statement of Policy with Respect to Maintaining High 
Quality Water in California (State Board Resolution No. 68-16) which protects surface and 
ground waters from degradation.  In particular, this policy protects waterbodies where existing 
quality is higher than that necessary for the protection of beneficial uses including the protection 
of fish and wildlife propagation and recreation on and in the water. 
 
"Applicable Standards and Limitations"  means all State, interstate, and federal standards 
and limitations to which a “discharge” or a related activity is subject under the CWA, including 
“effluent limitations, "water quality standards, standards of performance, toxic effluent 
standards or prohibitions,  “best management practices,” and pretreatment standards under 
sections 301, 302, 303, 304, 306, 307, 308, 403 and 404 of CWA.  
 
“Areas of Special Biological Significance (ASBS)” means all those areas of this state as 
ASBS, listed specifically within the California Ocean Plan or so designated by the State Board 
which, among other areas, includes the area from Mugu Lagoon to Latigo Point: Oceanwater 
within a line originating from Laguna Point at 34° 5’ 40” north, 119° 6’30” west, thence 
southeasterly following  the mean high tideline to a point at Latigo Point defined by the 
intersection of the meanhigh tide line and a line extending due south of Benchmark 24; thence 
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due south to a distance of 1000 feet offshore or to the 100 foot isobath, whichever distance is 
greater; thence northwesterly following the 100 foot isobath or maintaining a 1,000-foot 
distance from shore, whichever maintains the greater distance from shore, to a point lying due 
south of Laguna Point, thence due north to Laguna Point. 
 
"Authorized Discharge" means any discharge that is authorized pursuant to an NPDES permit 
or meets the conditions set forth in this Order. 
 
“Automotive Service Facilities” means a facility that is categorized in any one of the following 
Standard Industrial Classification (SIC) codes: 5013, 5014, 5541, 5511, 7532-7534, or 7536-
7539.  For inspection purposes, Permittees need not inspect facilities with SIC codes 5013, 
5014, 5541, 5511, provided that these facilities have no outside activities or materials that may 
be exposed to storm water. 
 
“Baseline Waste Load Allocation” means the Waste Load Allocation assigned to a Permittee 
before reductions are required. The progressive reductions in the Waste Load Allocations are 
based on a percentage of the Baseline Waste Load Allocation. The Baseline Waste Load 
Allocation for each jurisdiction was calculated based on the annual average amount of trash 
discharged to the storm drain system from a representative sampling of land use areas, as 
determined during the Baseline Monitoring Program.  The Baseline Waste Load Allocations are 
incorporated into the Basin Plan at Table 7-2.2.   
 
"Basin Plan" means the Water Quality Control Plan, Los Angeles Region, Basin Plan for the 
Coastal Watersheds of Los Angeles and Ventura Counties, adopted by the Regional Board on 
June 13, 1994 and subsequent amendments. 
 
"Beneficial Uses" means the existing or potential uses of receiving waters in the permit area 
as designated by the Regional Board in the Basin Plan. 
 
"Best Management Practices (BMPs)" means methods, measures, or practices designed and 
selected to reduce or eliminate the discharge of pollutants to surface waters from point and 
nonpoint source discharges including storm water.  BMPs include structural and nonstructural 
controls, and operation and maintenance procedures, which can be applied before, during, 
and/or after pollution producing activities. 
 
"Commercial Development" means any development on private land that is not heavy 
industrial or residential.  The category includes, but is not limited to: hospitals, laboratories and 
other medical facilities, educational institutions, recreational facilities, plant nurseries, car wash 
facilities, mini-malls and other business complexes, shopping malls, hotels, office buildings, 
public warehouses and other light industrial complexes. 
 
"Construction" means constructing, clearing, grading, or excavation that results in soil 
disturbance. Construction includes structure teardown.  It does not include routine maintenance 
to maintain original line and grade, hydraulic capacity, or original purpose of facility; emergency 
construction activities required to immediately protect public health and safety; interior 
remodeling with no outside exposure of construction material or construction waste to storm 
water; mechanical permit work; or sign permit work. 
 
"Control" means to minimize, reduce, eliminate, or prohibit by technological, legal, contractual 
or other means, the discharge of pollutants from an activity or activities. 
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“Daily Generation Rate (DGR)” means the estimated amount of trash deposited within a 
representative drainage area during a 24-hour period, derived from the amount of trash 
collected from streets and catch basins in the area over a 30-day period.  
 
"Dechlorinated/Debrominated Swimming Pool Discharge" means swimming pool 
discharges which have no measurable chlorine or bromine and do not contain any detergents, 
wastes, or additional chemicals not typically found in swimming pool water.  The term does not 
include swimming pool filter backwash. 
 
“Development” means any construction, rehabilitation, redevelopment or reconstruction of any 
public or private residential project (whether single-family, multi-unit or planned unit 
development); industrial, commercial, retail and other non-residential projects, including public 
agency projects; or mass grading for future construction.  It does not include routine 
maintenance to maintain original line and grade, hydraulic capacity, or original purpose of 
facility, nor does it include emergency construction activities required to immediately protect 
public health and safety. 
 
“Directly Adjacent” means situated within 200 feet of the contiguous zone required for the 
continued maintenance, function, and structural stability of the environmentally sensitive area. 
 
“Director” means the Director of a municipality and Person(s) designated by and under the 
Director’s instruction and supervision. 
 
“Discharge” means when used without qualification the “discharge of a pollutant.” 
 
“Discharging Directly” means outflow from a drainage conveyance system that is composed 
entirely or predominantly of flows from the subject, property, development, subdivision, or 
industrial facility, and not commingled with the flows from adjacent lands. 
 
“Discharge of a Pollutant” means: any addition of any “pollutant” or combination of pollutants 
to “waters of the United States” from any “point source” or, any addition of any pollutant or 
combination of pollutants to the waters of the “contiguous zone” or the ocean from any point 
source other than a vessel or other floating craft which is being used as a means of 
transportation. The term discharge includes additions of pollutants into waters of the United 
States from: surface runoff which is collected or channeled by man; discharges through pipes, 
sewers, or other conveyances owned by a State, municipality, or other person which do not 
lead to a treatment works; and discharges through pipes, sewers, or other conveyances, 
leading into privately owned treatment works.  
 
"Disturbed Area" means an area that is altered as a result of clearing, grading, and/or 
excavation. 
 
“Environmentally Sensitive Areas (ESAs)” means an area in which plant or animal life or 
their habitats are either rare or especially valuable because of their special nature or role in an 
ecosystem and which would be easily disturbed or degraded by human activities and 
developments (California Public Resources Code § 30107.5).  Areas subject to storm water 
mitigation requirements are: areas designated as Significant Ecological Areas by the County of 
Los Angeles (Los Angeles County Significant Areas Study, Los Angeles County Department of 
Regional Planning (1976) and amendments); an area designated as a Significant Natural Area 
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by the California Department of Fish and Game’s Significant Natural Areas Program, provided 
that area has been field verified by the Department of Fish and Game; an area listed in the 
Basin Plan as supporting the "Rare, Threatened, or Endangered Species (RARE)" beneficial 
use; and an area identified by a Permittee as environmentally sensitive. 
 
“Full Capture System” means any single device or series of devices, certified by the 
Executive Officer, that traps all particles retained by a 5 mm mesh screen and has a design 
treatment capacity of not less than the peak flow rate Q resulting from a one-year, one-hour 
storm in the sub-drainage area.  The Rational Equation is used to compute the peak flow rate:  

Q = C × I × A, 
Where:  
Q = design flow rate (cubic feet per second, cfs);  
C = runoff coefficient (dimensionless);  
I = design rainfall intensity (inches per hour, as determined per the Los Angeles County rainfall 
isohyetal maps relevant to the Los Angeles River watershed),

7
 and 

A = sub-drainage area (acres). 
 
"General Construction Activities Storm Water Permit (GCASP)" means the general NPDES 
permit adopted by the State Board which authorizes the discharge of storm water from 
construction activities under certain conditions. 
 
"General Industrial Activities Storm Water Permit (GIASP)" means the general NPDES 
permit adopted by the State Board which authorizes the discharge of storm water from certain 
industrial activities under certain conditions.  

 
“Hillside” means property located in an area with known erosive soil conditions, where the 
development contemplates grading on any natural slope that is 25% or greater and where 
grading contemplates cut or fill slopes. 
 
“Illicit Connection”  means any man-made conveyance that is connected to the storm drain 
system without a permit, excluding roof drains and other similar type connections.  Examples 
include channels, pipelines, conduits, inlets, or outlets that are connected directly to the storm 
drain system. 
 
 “Illicit Discharge” means any discharge to the storm drain system that is prohibited under local, 
state, or federal statutes, ordinances, codes, or regulations. The term illicit discharge includes all 
non storm-water discharges except discharges pursuant to an NPDES permit, discharges that are 
identified in Part 1, “Discharge Prohibitions” of this order, and discharges authorized by the 
Regional Board Executive Officer. 
 
"Illicit Disposal" means any disposal, either intentionally or unintentionally, of material(s) or 
waste(s) that can pollute storm water. 
 

                                                
7
 The isohyetal map may be updated annually by the Los Angeles County hydrologist to reflect 

additional rain data gathered during the previous year.  Annual updates published by the Los 
Angeles County Department of Public Works are prospectively incorporated by reference into 
this Order. 
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"Industrial/Commercial Facility" means any facility involved and/or used in the production, 
manufacture, storage, transportation, distribution, exchange or sale of goods and/or commodities, 
and any facility involved and/or used in providing professional and non-professional services.  This 
category of facilities includes, but is not limited to, any facility defined by the Standard Industrial 
Classifications (SIC).  Facility ownership (federal, state, municipal, private) and profit motive of the 
facility are not factors in this definition. 
 
“Infiltration” means the downward entry of water into the surface of the soil. 
 
"Inspection" means entry and the conduct of an on-site review of a facility and its operations, 
at reasonable times, to determine compliance with specific municipal or other legal 
requirements.  The steps involved in performing an inspection, include, but are not limited to: 

1. Pre-inspection documentation research.; 

2. Request for entry; 

3. Interview of facility personnel; 

4. Facility walk-through. 

5. Visual observation of the condition of facility premises; 

6. Examination and copying of records as required; 

7. Sample collection (if necessary or required); 

8. Exit conference (to discuss preliminary evaluation); and, 

9. Report preparation, and if appropriate, recommendations for coming into 
compliance. 

In the case of restaurants, a Permittee may conduct an inspection from the curbside, provided 
that such "curbside" inspection provides the Permittee with adequate information to determine 
an operator's compliance with BMPs that must be implemented per requirements of this Order, 
Regional Board Resolution 98-08, County and municipal ordinances, and the SQMP. 
 
“Institutional Controls” means programmatic trash control measures that do not require 
construction or structural modifications to the MS4. Examples include street sweeping, public 
education, and clean out of catch basins that discharge to storm drains.  
 
"Large Municipal Separate Storm Sewer System (MS4)" means all MS4s that serve a 
population greater than 250,000 (1990 Census) as defined in 40 CFR 122.26 (b)(4).  The 
Regional Board designated Los Angeles County as a large MS4 in 1990, based on: (i) the U.S. 
Census Bureau 1990 population count of 8.9 million, and (ii) the interconnectivity of the MS4s in 
the incorporated and unincorporated areas within the County. 
 
"Local SWPPP" means the Storm Water Pollution Prevention Plan required by the local 
agency for a project that disturbs one or more acres of land.  
 
"Maximum Extent Practicable (MEP)" means the standard for implementation of storm water 
management programs to reduce pollutants in storm water.  CWA § 402(p)(3)(B)(iii) requires 
that municipal permits "shall require controls to reduce the discharge of pollutants to the 
maximum extent practicable, including management practices, control techniques and system, 
design and engineering methods, and such other provisions as the Administrator or the State 
determines appropriate for the control of such pollutants.  See also State Board Order WQ 
2000-11 at page 20. 
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"Method Detection Limit (MDL)" means the minimum concentration of a substance that can 
be measured and reported with 99 percent confidence that the analyte concentration is greater 
than zero, as defined in 40 CFR 136, Appendix B. 
 
"Minimum Level (ML)" means the concentration at which the entire analytical system must 
give a recognizable signal and acceptable calibration point.  The ML is the concentration in a 
sample that is equivalent to the concentration of the lowest calibration standard analyzed by a 
specific analytical procedure, assuming that all the method specified sample weights, volumes, 
and processing steps have been followed. 
 
“Municipal Separate Storm Sewer System (MS4)” means a conveyance or system of 
conveyances (including roads with drainage systems, municipal streets, alleys, catch basins, 
curbs, gutters, ditches, manmade channels, or storm drains) owned by a State, city, county, 
town or other public body, that is designed or used for collecting or conveying storm water, 
which is not a combined sewer, and which is not part of a publicly owned treatment works, and 
which discharges to Waters of the United States. 
 
“National Pollutant Discharge Elimination System (NPDES)” means the national program 
for issuing, modifying, revoking and reissuing, terminating, monitoring and enforcing permits, 
and imposing and enforcing pretreatment requirements, under CWA §307, 402, 318, and 405.  
The term includes an “approved program.”  
 
"Natural Drainage Systems" means unlined or unimproved (not engineered) creeks, streams, 
rivers or similar waterways. 
 
“New Development” means land disturbing activities; structural development, including 
construction or installation of a building or structure, creation of impervious surfaces; and land 
subdivision. 
 
“Non-Storm Water Discharge” means any discharge to a storm drain that is not composed 
entirely of storm water. 
 
"Nuisance" means anything that meets all of the following requirements: (1) is injurious to 
health, or is indecent or offensive to the senses, or an obstruction to the free use of property, so 
as to interfere with the comfortable enjoyment of life or property; (2) affects at the same time an 
entire community or neighborhood, or any considerable number of persons, although the extent 
of the annoyance or damage inflicted upon individuals may be unequal.; (3) occurs during, or as 
a result of, the treatment or disposal of wastes.  
 
“Parking Lot” means land area or facility for the parking or storage of motor vehicles used for 
businesses, commerce, industry, or personal use, with a lot size of 5,000 square feet or more of 
surface area, or with 25 or more parking spaces. 

 
“Partial Capture Device” means any structural trash control device that has not been certified 
by the Executive Officer as meeting the “full capture” performance requirements.  
 
"Permittee(s)" means Co-Permittees and any agency named in this Order as being 
responsible for permit conditions within its jurisdiction.  Permittees to this Order include the Los 
Angeles County Flood Control District, Los Angeles County, and the cities of Agoura Hills, 
Alhambra, Arcadia, Artesia, Azusa, Baldwin Park, Bellflower, Bell Gardens, Beverly Hills, 
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Bradbury, Burbank, Calabasas, Carson, Cerritos, Claremont, Commerce, Compton, Covina, 
Cudahy, Culver City, Diamond Bar, Downey, Duarte, El Monte, El Segundo, Gardena, 
Glendale, Glendora, Hawaiian Gardens, Hawthorne, Hermosa Beach, Hidden Hills, Huntington 
Park, Industry, Inglewood, Irwindale, La Canada Flintridge, La Habra Heights, Lakewood, La 
Mirada, La Puente, La Verne, Lawndale, Lomita, Los Angeles, Lynwood, Malibu, Manhattan 
Beach, Maywood, Monrovia, Montebello, Monterey Park, Norwalk, Palos Verdes Estates, 
Paramount, Pasadena, Pico Rivera, Pomona, Rancho Palos Verdes, Redondo Beach, Rolling 
Hills, Rolling Hills Estates, Rosemead, San Dimas, San Fernando, San Gabriel, San Marino, 
Santa Clarita, Santa Fe Springs, Santa Monica, Sierra Madre, Signal Hill, South El Monte, 
South Gate, South Pasadena, Temple City, Torrance, Vernon, Walnut, West Covina, West 
Hollywood, Westlake Village, and Whittier. 
 
“Planning Priority Projects” means those projects that are required to incorporate appropriate 
storm water mitigation measures into the design plan for their respective project.  These types 
of projects include: 

1. Ten or more unit homes (includes single family homes, multifamily 
homes, condominiums, and apartments) 

2. A 100,000 or more square feet of impervious surface area industrial/ 
commercial development (1 ac starting March 2003) 

3. Automotive service facilities (SIC 5013, 5014, 5541, 7532-7534, and 
7536-7539) 

4. Retail gasoline outlets 

5. Restaurants (SIC 5812) 

6. Parking lots 5,000 square feet or more of surface area or with 25 or more 
parking spaces 

7. Redevelopment projects in subject categories that meet Redevelopment 
thresholds 

8. Projects located in or directly adjacent to or discharging directly to an 
ESA, which meet thresholds; and 

9. Those projects that require the implementation of a site-specific plan to 
mitigate post-development storm water for new development not 
requiring a SUSMP but which may potentially have adverse impacts on 
post-development storm water quality, where the following project 
characteristics exist: 

a) Vehicle or equipment fueling areas; 

b) Vehicle or equipment maintenance areas, including washing and 
repair; 

c) Commercial or industrial waste handling or storage; 

d) Outdoor handling or storage of hazardous materials; 

e) Outdoor manufacturing areas; 

f) Outdoor food handling or processing; 

g) Outdoor animal care, confinement, or slaughter; or 

h) Outdoor horticulture activities. 

 

RB-AR51234



NPDES CAS004001 - 68 - Order No. 01-182 

Amended by Orders R4-2006-0074, R4-2007-0042, and R4-2009-0130, and further amended 
pursuant to L.A. Superior Court Case No. BS122724 

"Pollutants" means those "pollutants" defined in CWA §502(6) (33.U.S.C.§1362(6)), and 
incorporated by reference into California Water Code §13373.   
 
"Potable Water Distribution Systems Releases" means sources of flows from drinking water 
storage, supply and distribution systems including flows from system failures, pressure 
releases, system maintenance,  distribution line testing, fire hydrant flow testing; and flushing 
and dewatering of pipes, reservoirs, vaults, and minor non-invasive well maintenance activities 
not involving chemical addition(s).  It does not include wastewater discharges from activities 
that occur at wellheads, such as well construction, well development (i.e., aquifer pumping 
tests, well purging, etc.), or major well maintenance. 
 
"Project" means all development, redevelopment, and land disturbing activities.  The term is 
not limited to "Project" as defined under CEQA (Pub. Resources Code §21065). 
 
“Rain Event” means any rain event greater than 0.1 inch in 24 hours except where specifically 
stated otherwise. 
 
"Rare, Threatened, or Endangered Species (RARE)" means a beneficial use for waterbodies 
in the Los Angeles Region, as designated in the Basin Plan (Table 2-1), that supports habitats 
necessary, at least in part, for the survival and successful maintenance of plant or animal 
species established under state or federal law as rare, threatened, or endangered. 
 
"Receiving Waters" means all surface water bodies in the Los Angeles Region  that are 
identified in the Basin Plan. 

 
“Redevelopment” means land-disturbing activity that results in the creation, addition, or 
replacement of 5,000 square feet or more of impervious surface area on an already developed 
site.  Redevelopment includes, but is not limited to: the expansion of a building footprint; 
addition or replacement of a structure; replacement of impervious surface area that is not part 
of a routine maintenance activity; and land disturbing activities related to structural or 
impervious surfaces.  It does not include routine maintenance to maintain original line and 
grade, hydraulic capacity, or original purpose of facility, nor does it include emergency 
construction activities required to immediately protect public health and safety. 
  
“Regional Administrator” means the Regional Administrator of the Regional Office of the 
USEPA  or the authorized representative of the Regional Administrator. 
 
“Restaurant” means a facility that sells prepared foods and drinks for consumption, including 
stationary lunch counters and refreshment stands selling prepared foods and drinks for 
immediate consumption (SIC Code 5812). 
 
"Retail Gasoline Outlet" means any facility engaged in selling gasoline and lubricating oils. 
 
"Runoff" means any runoff including storm water and dry weather flows from a drainage area 
that reaches a receiving water body or subsurface.  During dry weather it is typically comprised 
of base flow either contaminated with pollutants or uncontaminated, and nuisance flows. 
 
"Screening" means using proactive methods to identify illicit connections through a 
continuously narrowing process.  The methods may include: performing baseline monitoring of 
open channels, conducting special investigations using a prioritization approach, analyzing 
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maintenance records for catch basin and storm drain cleaning and operation, and verifying all 
permitted connections into the storm drains.  Special investigation techniques may include: dye 
testing, visual inspection, smoke testing, flow monitoring, infrared, aerial and thermal 
photography, and remote control camera operation.  

 
“Sidewalk Rinsing” means pressure washing of paved pedestrian walkways with average 
water usage of 0.006 gallons per square foot, with no cleaning agents, and properly disposing 
of all debris collected, as authorized under Regional Board Resolution No. 98-08. 
 
"Significant Ecological Area (SEA)" means an area that is determined to possess an example 
of biotic resources that cumulatively represent biological diversity, for the purposes of protecting 
biotic diversity, as part of the Los Angeles County General Plan.

8
  

Areas are designated as SEAs, if they possess one or more of the following criteria: 
 

1. The habitat of rare, endangered, and threatened plant and animal species. 
2. Biotic communities, vegetative associations, and habitat of plant and animal 

species that are either one of a kind, or are restricted in distribution on a regional 
basis. 

3. Biotic communities, vegetative associations, and habitat of plant and animal 
species that are either one of a kind or are restricted in distribution in Los 
Angeles County. 

4. Habitat that at some point in the life cycle of a species or group of species, 
serves as a concentrated breeding, feeding, resting, migrating grounds and is 
limited in availability either regionally or within Los Angeles County. 

5. Biotic resources that are of scientific interest because they are either an extreme 
in physical/geographical limitations, or represent an unusual variation in a 
population or community. 

6. Areas important as game species habitat or as fisheries. 
7. Areas that would provide for the preservation of relatively undisturbed examples 

of natural biotic communities in Los Angeles County. 
8. Special areas.

9
 

 
"Significant Natural Area (SNA)" means an area defined by the California Department of Fish 
and Game (DFG), Significant Natural Areas Program, as an area that contains an important 
example of California's biological diversity. The most current SNA maps, reports, and 
descriptions can be downloaded from the DFG website at 
ftp://maphost.dfg.ca.gov/outgoing/whdab/sna/. These areas are identified using the following 
biological criteria only, irrespective of any administrative or jurisdictional considerations: 
 

1. Areas supporting extremely rare species or habitats. 
2. Areas supporting associations or concentrations of rare species or habitats. 
3. Areas exhibiting the best examples of rare species and habitats in the state. 

                                                
8 The 61 existing SEAs represent the findings of a study that was completed in 1976 by England and Nelson, Environmental 
Consultants, as amended through the adoption of a revised Los Angeles County General Plan in 1980.  The results of an update 
study to evaluate existing SEAs within unincorporated Los Angeles County is currently being proposed to the Los Angeles County 
Planning Commission (Los Angeles County Significant Ecological Area Update Study 2000, Background Report, PCR Services 
Corporation).   The Update Study 2000, which contains existing and proposed SEA boundaries, can be downloaded from the Los 
Angeles County Department of Planning website at http://planning.co.la.ca.us/drp_revw.html#SEA 

 
9 These criteria from the 1976 study have been modified in the Update Study 2000.  
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“Site” means the land or water area where any “facility or activity” is physically located or 
conducted, including adjacent land used in connection with the facility or activity. 
 
“Source Control BMP” means any schedules of activities, prohibitions of practices, 
maintenance procedures, managerial practices or operational practices that aim to prevent 
storm water pollution by reducing the potential for contamination at the source of pollution. 
 
“SQMP” means the Los Angeles Countywide Stormwater Quality Management Program.   
 
“State Storm Water Pollution Prevention Plan (State SWPPP)” means a plan, as required 
by a State General Permit, identifying potential pollutant sources and describing the design, 
placement and implementation of BMPs, to effectively prevent non-stormwater Discharges and 
reduce Pollutants in Stormwater Discharges during activities covered by the General Permit. 
 
“Storm Water” means storm water runoff, snow melt runoff, and surface runoff and drainage. 
 
“Storm Water Discharge Associated with Industrial Activity” means industrial discharge as 
defined in 40 CFR 122.26(b)(14)  
 
“Stormwater Quality Management Program” means the Los Angeles Countywide 
Stormwater Quality Management Program, which includes descriptions of programs, collectively 
developed by the Permittees in accordance with provisions of the NPDES Permit, to comply 
with applicable federal and state law, as the same is amended from time to time. 
 
“Structural BMP” means any structural facility designed and constructed to mitigate the 
adverse impacts of storm water and urban runoff pollution (e.g. canopy, structural enclosure).  
The category may include both Treatment Control BMPs and Source Control BMPs. 
 
"SUSMP" means the Los Angeles Countywide Standard Urban Stormwater Mitigation Plan.  
The SUSMP shall address conditions and requirements of new development. 
 
“Total Maximum Daily Load (TMDL)” means the sum of the individual waste load allocations 
for point sources and load allocations for nonpoint sources and natural background. 
 
"Toxicity Identification Evaluation (TIE)" means a set of procedures to identify the specific 
chemical(s) responsible for toxicity.  These procedures are performed in three phases 
(characterization, identification, and confirmation) using aquatic organism toxicity tests. 
 
"Toxicity Reduction Evaluation (TRE)" means a study conducted in a step-wise process to 
identify the causative agents of effluent or ambient toxicity, isolate the sources of toxicity, 
evaluate the effectiveness of toxicity control options, and then confirm the reduction in toxicity. 
 
“Treatment” means the application of engineered systems that use physical, chemical, or 
biological processes to remove pollutants.  Such processes include, but are not limited to, 
filtration, gravity settling, media absorption, biodegradation, biological uptake, chemical 
oxidation and UV radiation. 
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“Treatment Control BMP” means any engineered system designed to remove pollutants by 
simple gravity settling of particulate pollutants, filtration, biological uptake, media absorption or 
any other physical, biological, or chemical process. 
 
"USEPA Phase I Facilities" means facilities in specified industrial categories that are required 
to obtain an NPDES permit for storm water discharges, as required by 40 CFR 122.26(c).  
These categories include: 
 
i. facilities subject to storm water effluent limitation guidelines, new source performance 

standards, or toxic pollutant effluent standards (40 CFR N) 
ii. manufacturing facilities 
iii. oil and gas/mining facilities 
iv. hazardous waste treatment, storage, or disposal facilities 
v. landfills, land application sites, and open dumps 
vi. recycling facilities 
vii. steam electric power generating facilities 
viii. transportation facilities 
ix. sewage of wastewater treatment works 
x. light manufacturing facilities 
 
"Vehicle Maintenance/Material Storage Facilities/Corporation Yards"  means any 
Permittee owned or operated facility or portion thereof that: 
 

i. Conducts industrial activity, operates equipment, handles materials, and provides 
services similar to Federal Phase I facilities; 

ii. Performs fleet vehicle service/maintenance on ten or more vehicles per day 
including repair, maintenance, washing, and fueling; 

iii. Performs maintenance and/or repair of heavy industrial machinery/equipment ; and 
iv. Stores chemicals, raw materials, or waste materials in quantities that require a 

hazardous materials business plan or a Spill Prevention, Control , and Counter-
measures (SPCC) plan. 

 
“Water Quality Standards and Water Quality Objectives” means water quality criteria 
contained in the Basin Plan, the California Ocean Plan, the National Toxics Rule, the California 
Toxics Rule, and other state or federally approved surface water quality plans.  Such plans are 
used by the Regional Board to regulate all discharges, including storm water discharges. 
 
“Waters of the State” means any surface water or groundwater, including saline waters, within 
boundaries of the state.  
 
“Waters of the United States" or "Waters of the U.S.” means: 

 
a. All waters that are currently used, were used in the past, or may be susceptible to 

use in interstate or foreign commerce, including all waters which are subject to the 
ebb and flow of the tide; 

b. All interstate waters, including interstate “wetlands”; 
c. All other waters such as intrastate lakes, rivers, streams (including intermittent 

streams), mudflats, sandflats, “wetlands,” sloughs, prairie potholes, wet meadows, 
playa lakes, or natural ponds the use, degradation, or destruction of which would 
affect or could affect interstate or foreign commerce including any such waters: 
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1. Which are or could be used by interstate or foreign travelers for 

recreational or other purposes; 
2. From which fish or shellfish are or could be taken and sold in interstate or 

foreign commerce; or 
3. Which are used or could be used for industrial purposes by industries in 

interstate commerce; 
d. All impoundments of waters otherwise defined as waters of the United States under 

this definition; 
e. Tributaries of waters identified in paragraphs (a) through (d) of this definition; 
f. The territorial sea; and 
g. “Wetlands” adjacent to waters (other than waters that are themselves wetlands) 

identified in paragraph (a) through (f) of this definition. 
 

Waste treatment systems, including treatment ponds or lagoons designed to meet the 
requirements of CWA (other than cooling ponds as defined in 40 CFR 423.22(m), which 
also meet the criteria of this definition) are not waters of the United States.  This 
exclusion applies only to man-made bodies of water, which neither were originally 
created in waters of the United States (such as disposal area in wetlands) nor resulted 
from the impoundment of waters of the United States.  Waters of the United States do 
not include prior converted cropland.  Notwithstanding the determination of an area’s 
status as prior converted cropland by any other federal agency, for the purposes of the 
CWA, the final authority regarding CWA jurisdiction remains with USEPA. 
 

“Wet Season” means the calendar period beginning October 1 through April 15. 

Part 6. STANDARD PROVISIONS 

A. Standard Requirements 

1. Each Permittee shall comply with all provisions and requirements of this 
permit. 

2. Should a Permittee discover a failure to submit any relevant facts or that 
it submitted incorrect information in a report, it shall promptly submit the 
missing or correct information. 

3. Each Permittee shall report all instances of non-compliance not otherwise 
reported at the time monitoring reports are submitted. 

4. This Order includes the attached Monitoring and Reporting Program, and 
SUSMP(Regional Board Resolution No. R00-02), which are a part of the 
permit and must be complied with in the same manner as with the rest of 
the requirements in the permit. 

B. Regional Board Review 

Any formal determination or approval made by the Regional Board Executive 
Officer pursuant to the provisions of this Order may be reviewed by the Regional 
Board. A Permittee(s) or a member of the public may request such review upon 
petition within 30 days of the effective date of the notification of such decision to 
the Permittee(s) and interested parties on file at the Regional Board. 
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C. Public Review 

1. All documents submitted to the Regional Board in compliance with the 
terms and conditions of this Order shall be made available to members of 
the public pursuant to the Freedom of Information Act (5 U.S.C. § 552 (as 
amended) and the Public Records Act (Cal. Government Code  § 6250 et 
seq.). 

2. All documents submitted to the Regional Board Executive Officer for 
approval shall be made available to the public for a 30-day period to allow 
for public comment. 

D. Duty to Comply  

1. Each Permittee must comply with all of the terms, requirements, and 
conditions of this Order. Any violation of this order constitutes a violation 
of the Clean Water Act, its regulations and the California Water Code, 
and is grounds for enforcement action, Order termination, Order 
revocation and reissuance, denial of an application for reissuance; or a 
combination thereof [40 CFR 122.41(a), CWC § 13261, 13263, 13265, 
13268, 13300, 13301, 13304, 13340, 13350]. 

2. A copy of these waste discharge specifications shall be maintained by 
each Permittee so as to be available during normal business hours to 
Permittee employees and members of the public. 

3. Any discharge of wastes at any point(s) other than specifically described 
in this Order is prohibited, and constitutes a violation of the Order. 

E. Duty to Mitigate [40 CFR 122.41 (d)] 

Each Permittee shall take all reasonable steps to minimize or prevent any 
discharge that has a reasonable likelihood of adversely affecting human health or 
the environment. 

F. Inspection and Entry [40 CFR 122.41(i), CWC § 13267] 

 
The Regional Board, USEPA, and other authorized representatives shall be 
allowed: 

 

1. Entry upon premises where a regulated facility is located or conducted, or 
where records are kept under conditions of this Order; 

2. Access to copy any records, at reasonable times, that are kept under the 
conditions of this Order; 

3. To inspect at reasonable times any facility, equipment (including 
monitoring and control equipment), practices, or operations regulated or 
required under this Order; and, 
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4. To photograph, sample, and monitor at reasonable times for the purpose 
of assuring compliance with this Order, or as otherwise authorized by the 
CWA and the CWC.  

G. Proper Operation and Maintenance [40 CFR 122.41 (e), CWC § 13263(f)] 

The Permittees shall at all times properly operate and maintain all facilities and 
systems of treatment  (and related appurtenances) that are installed or used by the 
Permittees to achieve compliance with this Order. Proper operation and 
maintenance includes adequate laboratory controls and appropriate quality 
assurance procedures.  This provision requires the operation of backup or auxiliary 
facilities or similar system that are installed by a Permittee only when necessary to 
achieve compliance with the conditions of this Order. 

H. Signatory Requirements [40 CFR 122.41(k) & 122.22] 

 
Except as otherwise provided in this Order, all applications, reports, or 
information submitted to the Regional Board shall be signed by the Director of 
Public Works, City Engineer, or authorized designee and certified as set forth in 
40 CFR 122.22. 

I. Reopener and Modification [40 CFR 122.41(f) & 122.62] 

1. This Order may only be modified, revoked, or reissued, prior to the 
expiration date, by the Regional Board, in accordance with the procedural 
requirements of the CWC and CCR Title 23 for the issuance of waste 
discharge requirements, 40 CFR 122.62, and upon prior notice and 
hearing, to: 

a) Address changed conditions identified in the required reports or 
other sources deemed significant by the Regional Board; 

b) Incorporate applicable requirements or statewide water quality 
control plans adopted by the State Board or amendments to the 
Basin Plan;  

c) Comply with any applicable requirements, guidelines, and/or 
regulations issued or approved pursuant to CWA Section 402(p); 
and/or, 

d) Consider any other federal, or state laws or regulations that 
became effective after adoption of this Order. 

2. After notice and opportunity for a hearing, this Order may be terminated 
or modified for cause, including, but not limited to: 

a) Violation of any term or condition contained in this Order; 

b) Obtaining this Order by misrepresentation, or failure to disclose all 
relevant facts; or, 

c) A change in any condition that requires either a temporary or 
permanent reduction or elimination of the authorized discharge. 

RB-AR51241



NPDES CAS004001 - 75 - Order No. 01-182 

Amended by Orders R4-2006-0074, R4-2007-0042, and R4-2009-0130, and further amended 
pursuant to L.A. Superior Court Case No. BS122724 

3. The filing of a request by the Principal Permittee or Permittees for a 
modification, revocation and re-issuance, or termination, or a notification 
of planned changes or anticipated noncompliance does not stay any 
condition of this Order. 

4. This Order may be modified to make corrections or allowances for 
changes in the permitted activity listed in this section, following the 
procedures at 40 CFR 122.63, if processed as a minor modification. 
Minor modifications may only: 

a) Correct typographical errors, or 

b) Require more frequent monitoring or reporting by the Permittee. 

J. Severability  

 
The provisions of this permit are severable; and if any provision of this permit or 
the application of any provision of this permit to any circumstance is held invalid, 
the application of such provision to other circumstances and the remainder of this 
permit shall not be affected. 

K. Duty to Provide Information [40 CFR 122.41(h)] 

 
The Permittees shall furnish, within a reasonable time, any information the 
Regional Board or USEPA may request to determine whether cause exists for 
modifying, revoking and reissuing, or terminating this Order. The Permittees shall 
also furnish to the Regional Board, upon request, copies of records required to be 
kept by this Order. 

L. Twenty-four Hour Reporting [40 CFR 122.41(l)(6)]
10

  

1. The Permittees shall report to the Regional Board any noncompliance 
that may endanger health or the environment.  Any information shall be 
provided orally within 24 hours from the time any Permittee becomes 
aware of the circumstances. A written submission shall also be provided 
within five days of the time the Permittee becomes aware of the 
circumstances.  The written submission shall contain a description of the 
noncompliance and its cause; the period of noncompliance, including 
exact dates and times and, if the noncompliance has not been corrected, 
the anticipated time it is expected to continue; and steps taken or planned 
to reduce, eliminate, and prevent reoccurrence of the noncompliance. 

2. The Regional Board may waive the required written report on a case-by-
case basis. 

M. Bypass [40 CFR 122.41(m)]
11

 

                                                
10

 This provision applies to incidents where effluent limitations (numerical or narrative) as provided in this Order or in 
the Los Angeles County SQMP are exceeded, and which endanger public health or the environment. 
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Bypass (the intentional diversion of waste streams from any portion of a treatment 
facility) is prohibited.  The Regional Board may take enforcement action against 
Permittees for bypass unless: 

1. Bypass was unavoidable to prevent loss of life, personal injury or severe 
property damage.  (Severe property damage means substantial physical 
damage to property, damage to the treatment facilities that causes them 
to become inoperable, or substantial and permanent loss of natural 
resources that can reasonably be expected to occur in the absence of a 
bypass.  Severe property damage does not mean economic loss caused 
by delays in production.); 

2. There were no feasible alternatives to bypass, such as the use of 
auxiliary treatment facilities, retention of untreated waste, or maintenance 
during normal periods of equipment down time.  This condition is not 
satisfied if adequate back-up equipment should have been installed in the 
exercise of reasonable engineering judgment to prevent a bypass that 
could occur during normal periods of equipment downtime or preventive 
maintenance;   

3. The Permittee submitted a notice at least ten days in advance of the 
need for a bypass to the Regional Board; or, 

4. Permittees may allow a bypass to occur that does not cause effluent 
limitations to be exceeded, but only if it is for essential maintenance to 
assure efficient operation. In such a case, the above bypass conditions 
are not applicable. The Permittee shall submit notice of an unanticipated 
bypass as required. 

N. Upset [40 CFR 122.41(n)]
12

 

 
Upset means an exceptional incident in which there is unintentional and 
temporary noncompliance with technology based permit effluent limitations 
because of factors beyond the reasonable control of the permittee. An upset 
does not include noncompliance to the extent caused by operational error, 
improperly designed treatment facilities, inadequate treatment facilities, lack of 
preventive maintenance, or careless or improper operation. 

1. A Permittee that wishes to establish the affirmative defense of an upset in 
an action brought for non compliance shall demonstrate, through properly 
signed, contemporaneous operating logs, or other relevant evidence that: 

a) An upset occurred and that the Permittee can identify the 
cause(s) of the upset; 

b) The permitted facility was being properly operated by the time of 
the upset; 

                                                                                                                                                       
11

 This provision applies to the operation and maintenance of storm water controls and BMPs as provided in this 
Order or in the SQMP. 
12

 Supra. See footnote number 3. 
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c) The Permittee submitted notice of the upset as required; and, 

d) The Permittee complied with any remedial measures required. 

2. No determination made before an action for noncompliance, such as 
during administrative review of claims that non-compliance was caused 
by an upset, is final administrative action subject to judicial review. 

3. In any enforcement proceeding, the Permittee seeking to establish the 
occurrence of an upset has the burden of proof. 

O. Property Rights [40 CFR 122.41(g)] 

 
This Order does not convey any property rights of any sort, or any exclusive 
privilege. 
 

P. Enforcement  

 

1. Violation of any of the provisions of the NPDES permit or any of the 
provisions of this Order may subject the violator to any of the penalties 
described herein, or any combination thereof, at the discretion of the 
prosecuting authority; except that only one kind of penalties may be 
applied for each kind of violation. The CWA provides the following: 

a) Criminal Penalties for: 

(1) Negligent Violations: 

The CWA provides that any person who negligently violates 
permit  conditions implementing § 301, 302, 306, 307, 308, 
318, or 405 is subject to a fine of not less than $2,500 nor 
more than $25,000 per day for each violation, or by 
imprisonment for not more than 1 year, or both. 

(2) Knowing Violations: 

The CWA provides that any person who knowingly violates 
permit conditions implementing § 301, 302, 306, 307, 308, 
318, or 405 is subject to a fine of not less than $5,000 nor 
more than $50,000 per day of violation, or by imprisonment 
for not more than 3 years, or both. 

(3) Knowing Endangerment: 

The CWA provides that any person who knowingly violates 
permit conditions implementing § 301, 302, 307, 308, 318, 
or 405 and who knows at that time that he is placing another 
person in imminent danger of death or serious bodily injury 
is subject to a fine of not more than $250,000, or by 
imprisonment for not more than 15 years, or both. 

(4)  False Statement: 
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The CWA provides that any person who knowingly makes 
any false material statement, representation, or certification 
in any application, record, report, plan, or other document 
filed or required to be maintained under the Act or who 
knowingly falsifies, tampers with, or renders inaccurate, any 
monitoring device or method required to be maintained 
under the Act, shall upon conviction, be punished by a fine 
of not more than $10,000 or by imprisonment for not more 
than two years, or by both.  If a conviction is for a violation 
committed after a first conviction of such person under this 
paragraph, punishment shall be by a fine of not more than 
$20,000 per day of violation, or by imprisonment of not more 
than four years, or by both.  (See CWA § 309(c)(4)) 

b) Civil Penalties   

The CWA provides that any person who violates a permit condition 
implementing § 301, 302, 306, 307, 308, 318, or 405 is subject to a 
civil penalty not to exceed $27,500 per day for each violation. 

2. The CWC provides that any person who violates a waste discharge 
requirement provision of the CWC is subject to civil penalties of up to 
$5,000 per day, $10,000 per day, or $25,000 per day of violation; or when 
the violation involves the discharge of pollutants, is subject to civil 
penalties of up to $10 per gallon per day or $25 per gallon per day of 
violation; or some combination thereof, depending on the violation or 
combination of violations. 

 

Q. Need to Halt or Reduce Activity not a Defense [40 CFR 122.41(c)] 

It shall not be a defense for a Permittee in an enforcement action that it would 
have been necessary to halt or reduce the permitted activity in order to maintain 
compliance with the conditions of this Order. 

R. Rescission 

 
Regional Board Order No. 96-054 is hereby rescinded. 

S. Expiration 

 
This Order expires on December 12, 2006. The Permittees must submit a Report 
of Waste Discharges and a proposed Storm Water Quality Management 
Program in accordance with CCR Title 23 as application for reissuance of waste 
discharge requirements no later than June 12, 2006. 
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Part 7. TOTAL MAXIMUM DAILY LOAD PROVISIONS 

 
The provisions of this Part implement and are consistent with the assumptions and 
requirements of Waste Load Allocations from TMDLs for which some or all of the Permittees in 
this Order are responsible.   
 

1. TMDL for Trash in the Los Angeles River Watershed 
A. Waste Load Allocations:  Each Permittee identified in Appendix 7-1 shall comply 

with the interim and final effluent limitations set forth in Appendix 7-1 hereto.
13

   
B. Compliance: 

(1) Permittees may comply with the effluent limitations using any lawful means.  
Such compliance options are broadly classified as full capture, partial 
capture, or institutional controls, as described below, and any combination 
of these may be employed to achieve compliance: 

(a) Full Capture Systems:  
1) The Basin Plan authorizes the Executive Officer to certify 

full capture systems, which are systems that meet the 
operating and performance requirements as described in 
this Order, and the procedures identified in “Procedures 
and Requirements for Certification of a Best Management 
Practice for Trash Control as a Full Capture System.” (See 
Appendix 7-2.)

14
 

2) Permittees are authorized to comply with their effluent 
limitations through certified full capture systems provided 
the requirements of paragraph 3), immediately below, and 
any conditions in the certification, continue to be met. 

3) Permittees may comply with their effluent limitations 
through progressive installation of full capture systems 
throughout their jurisdiction until all areas draining to the 
Los Angeles River system are addressed. For purposes of 
this Permit, attainment of the effluent limitations shall be 
conclusively presumed for any drainage area to the Los 
Angeles River (or its tributaries)

15
 where certified full 

capture systems treat all drainage from the area, provided 
that the full capture systems are adequately sized and 
maintained, and that maintenance records are up-to-date 
and available for inspection by the Regional Board.   

i. A Permittee relying entirely on full capture systems 
shall be deemed in compliance with its final effluent 
limitation if it demonstrates that all drainage areas 

                                                
13

 The interim and final effluent limitations set forth in Appendix 7-1 are equivalent to the Compliance 
Points identified in Table 7-2.3 of the Basin Plan. 
14

 The Regional Board currently recognizes eight full capture systems. These are: Vortex Separation 
Systems (VSS) and seven other Executive Officer certified full capture systems, including specific types or 
designs of trash nets; two gross solids removal devices (GSRDs); catch basin brush inserts and mesh 
screens; vertical and horizontal trash capture screen inserts; and a connector pipe screen device.  
15

 Tributaries to the Los Angeles River include, but are not limited to, Pacoima Wash, Tujunga Wash, 
Burbank Western Channel, Verdugo Wash, Arroyo Seco, Rio Hondo, and Compton Creek. 
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under its jurisdiction are serviced by appropriate 
certified full capture systems as described in 
paragraph (a)(3).  

ii. A Permittee relying entirely on full capture systems 
shall be deemed in compliance with its interim 
effluent limitations: 

1. By demonstrating that full capture systems 
treat the percentage of drainage areas in 
the watershed that corresponds to the 
required trash abatement.   

2. Alternatively, a Permittee may propose a 
schedule for jurisdiction-wide installation of 
full capture systems, targeting first the 
areas of greatest trash generation ( based 
upon the information on drainage area and 
litter generation rates by land use provided 
in Appendices I and III of the Los Angeles 
River Trash TMDL Staff Report) for the 
Executive Officer’s approval.  The Executive 
Officer shall not approve any such schedule 
that does not result in timely compliance 
with the final effluent limitations. A 
Permittee shall be deemed in compliance 
with its interim effluent limitations provided it 
is fully in compliance with any such 
approved schedule.  

 
(b) Partial Capture Devices and Institutional Controls:  Permittees 

may comply with their interim and final effluent limitations through 
the installation of partial capture devices and the application of 
institutional controls.

16
  

1) Trash discharges from areas serviced solely by partial 
capture devices may be estimated based on demonstrated 
performance of the device(s) in the jurisdictional area.

17
  

That is, trash reduction is equivalent to the partial capture 
devices’ trash removal efficiency multiplied by the 
percentage of drainage area serviced by the devices. 

2) Except as provided in subdivision 3), below, trash 
discharges from areas addressed by institutional controls 
and/or partial capture devices (where site-specific 
performance data is not available) shall be calculated 
using a mass balance approach, based on the daily 
generation rate (DGR) for a representative area.

18
 The 

DGR shall be determined from direct measurement of 

                                                
16

 While interim effluent limitations may be complied with using partial capture devices, compliance with 
final effluent limitations cannot be achieved with the exclusive use of partial capture devices. 
17

 Performance shall be demonstrated under different conditions (e.g. low to high trash loading). 
18

 The area should be representative of the land uses within the jurisdiction and shall be approved by the 
Executive Officer prior to the 30-day collection period. 
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trash deposited in the drainage area during any thirty-day 
period between June 22

nd
 and September 22

nd
 exclusive of 

rain events
19

, and shall be re-calculated every year 
thereafter. The DGR shall be calculated as the total 
amount of trash collected during this period divided by 30 
(the length of the collection period).  

 
DGR = (Amount of trash collected during a 30-day 
collection period

20
) / (30 days) 

 
The DGR for the applicable area of the jurisdiction shall be 
extrapolated from that of the representative drainage area. 
A mass balance equation shall be used to estimate the 
amount of trash discharged during a storm event.

21
 The 

Storm Event Trash Discharge for a given rain event in a 
Permittee’s drainage area shall be calculated by 
multiplying the number of days since the last street 
sweeping by the DGR and subtracting the amount of any 
trash recovered in the catch basins.

22
 For each day of a 

storm event that generates precipitation greater than 0.25 
inches, the Permittee shall calculate a Storm Event Trash 
Discharge. 

 
Storm Event Trash Discharge = [(Days since last 
street sweeping*DGR)] – [Amount of trash 
recovered from catch basins]

23
 

 
The sum of the Storm Event Trash Discharges for the 
storm year shall be the Permittee’s calculated annual trash 
discharge. 
 
Total Storm Year Trash Discharge = ∑Storm Event 
Trash Discharges from Drainage Area 

 
3) The Executive Officer may approve alternative compliance 

monitoring approaches for calculating total storm year 
trash discharge, upon finding that the program will provide 
a scientifically-based estimate of the amount of trash 
discharged from the MS4. 

 
(c) Combined Compliance Approaches:  

                                                
19

 Provided no special events are scheduled that may affect the representative nature of that collection 
period. 
20

 Between June 22
nd

 and September 22
nd

 
21

 Amount of trash shall refer to the uncompressed volume (in gallons) or drip-dry weight (in pounds) of 
trash collected. 
22

 Any negative values shall be considered to represent a zero discharge.  
23

 When more than one storm event occurs prior to the next street sweeping the discharge shall be 
calculated from the date of the last assessment. 
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Permittees may comply with their interim and final effluent 
limitations through a combination of full capture systems, partial 
capture devices, and institutional controls. Permittees relying on a 
combination of approaches shall demonstrate compliance with the 
interim and final effluent limitations as specified in (a)(3) in areas 
where full capture systems are installed and as specified in (b)(2) 
in areas where partial capture devices and institutional controls 
are applied. 

(2) Permittees that are not in compliance with the applicable interim 
and/or final effluent limitations as identified in Appendix 7-1 shall be in 
violation of this permit.      
(a) Permittees relying on partial capture devices and/or institutional 

controls that have violated their interim or final effluent limitations 
as identified in Appendix 7-1 shall be presumed to have violated 
the applicable limitation for each day of each storm event that 
generated precipitation greater than 0.25 inches during the 
applicable storm year, except those storm days on which they 
establish that their cumulative Storm Event Trash Discharges 
have not exceeded the applicable effluent limitation.  

(b) For Permittees relying on full capture systems who have failed to 
demonstrate that the full capture systems for any drainage area 
are adequately sized and maintained, and that maintenance 
records are up-to-date and available for inspection by the 
Regional Board, and that they are in compliance with any 
conditions of their certification, shall be presumed to have 
discharged trash in an amount that corresponds to the percentage 
of the baseline waste load allocation represented by the drainage 
area in question.   

1) A Permittee may overcome this presumption by 
demonstrating (using any of the methods authorized in this 
Part 7.1.B(1)(b)) that the actual or calculated discharge for 
that drainage area is in compliance with the applicable 
interim or final effluent limitations as specified in Appendix 
7-1.  

(3) Each Permittee shall be held liable for violations of the Effluent 
Limitations assigned to its jurisdiction in Appendix 7-1.  Any Permittee 
whose compliance strategy includes full or partial capture devices and 
who chooses to install a full or partial capture device in the MS4 
physical infrastructure of another public entity is responsible for 
obtaining all necessary permits to do so.  If a Permittee believes it is 
unable to obtain the permits needed to install a full capture or partial 
capture device within another Permittee’s MS4 physical infrastructure, 
either Permittee may request the Executive Officer to hold a 
conference with the Permittees. Nothing in this Order shall affect the 
right of that public entity or a Permittee to seek indemnity or other 
recourse from the other as they deem appropriate.  Nothing in this 
subsection shall be construed as relieving a Permittee of any liability 
that the Permittee would otherwise have under this Order. 

C. Monitoring and Reporting Requirements (pursuant to Water Code section 
13383) 
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(1) Within 60 days of adoption of Part 7, Section 1 (Los Angeles River Trash 
TMDL) and on October 31, 2010 and every year thereafter, each Permittee 
identified in Appendix 7-1 shall submit a TMDL Compliance Report detailing 
compliance with the interim and final effluent limitations. Reporting shall 
include the information specified below. The report shall be submitted on a 
reporting form to be specified by the Executive Officer. The report shall be 
signed under penalty of perjury by the Director of Public Works or other 
agency head (or their delegee) that is responsible for ensuring compliance 
with this permit.  Permittees shall be charged with and shall demonstrate 
compliance with the relevant effluent limitations beginning with their 
October 31, 2010 TMDL Compliance Report.   

(a) Reporting Compliance based on Full Capture Systems: 
Permittees identified in Appendix 7-1 shall provide information on 
the number and location of full capture installations, the sizing of 
each full capture installation, the drainage areas addressed by 
these installations, and compliance with the applicable interim or 
final effluent limitation, in their TMDL Compliance Report. The 
Regional Board will periodically audit sizing, performance, and 
other data to validate that a system satisfies the criteria 
established for a full capture system and any conditions 
established by the Executive Officer in the certification.  

(b) Reporting Compliance based on Partial Capture Systems and/or 
Institutional Controls:  

(1) Using Performance Data Specific to the Jurisdictional Area: 
Permittees identified in Appendix 7-1 shall provide (i) site-
specific performance data for the applicable device(s), (ii) 
information on the number and location of such installations, and 
the drainage areas addressed by these installations, and (iii) 
calculated compliance with the applicable effluent limitations, in 
their TMDL Compliance Report. 

(2) Using Direct Measurement of Trash Discharge: Permittees 
identified in Appendix 7-1 shall provide an accounting of DGR 
and trash removal via street sweeping, catch basin clean outs, 
etc., in a database to facilitate the calculation of discharge for 
each rain event. The database shall be maintained and provided 
to the Regional Board for inspection upon request. Permittees 
identified in Appendix 7-1 shall provide the annual DGR, 
calculated storm year discharge, and compliance with the 
applicable effluent limitation, in their TMDL Compliance Report. 

(c) Reporting Compliance based on Combined Compliance 
Approaches: 
Permittees identified in Appendix 7-1 shall provide the information 
specified in subsection (a) for areas where full capture systems 
are installed and that specified in subsection (b)(1) or (b)(2), as 
appropriate, for areas where partial capture devices and 
institutional controls are applied. Permittees shall also provide 
information on compliance with the applicable effluent limitation 
based on the combined compliance approaches, in their TMDL 
Compliance Report  
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Preface 

Stormwater runoff from the built environment remains one of the great challenges of 
modern water pollution control, as this source of contamination is a principal contributor to 
water quality impairment of waterbodies nationwide.  In addition to entrainment of chemical and 
microbial contaminants as stormwater runs over roads, rooftops, and compacted land, 
stormwater discharge poses a physical hazard to aquatic habitats and stream function, owing to 
the increase in water velocity and volume that inevitably result on a watershed scale as many 
individually managed sources are combined.  Given the shift of the world’s population to urban 
settings, and that this trend is expected to be accompanied by continued wholesale landscape 
alteration to accommodate population increases, the magnitude of the stormwater problem is 
only expected to grow. 

In recognition of the need for improved control measures, in 1987 the U.S. Congress 
mandated the U.S. Environmental Protection Agency (EPA), under amendments to the Clean 
Water Act, to control certain stormwater discharges under the National Pollutant Discharge 
Elimination System.  In response to this federal legislation, a permitting program was put in 
place by EPA as the Phase I (1990) and Phase II (1999) stormwater regulations, which together 
set forth requirements for municipal separate storm sewer systems and industrial activities 
including construction. The result of the regulatory program has been identification of hundreds 
of thousands of sources needing to be permitted, which has put a strain on EPA and state 
administrative systems for implementation and management.  At the same time, achievement of 
water quality improvement as a result of the permit requirements has remained an elusive goal. 

To address the seeming intractability of this problem, the EPA requested that the 
National Research Council (NRC) review its current permitting program for stormwater 
discharge under the Clean Water Act and provide suggestions for improvement.  The broad goals 
of the study were to better understand the links between stormwater pollutant discharges and 
ambient water quality, to assess the state of the science of stormwater management, and to make 
associated policy recommendations.  More specifically, the study was asked to: 

(1) Clarify the mechanisms by which pollutants in stormwater discharges affect ambient 
water quality criteria and define the elements of a “protocol” to link pollutants in stormwater 
discharges to ambient water quality criteria.   

(2) Consider how useful monitoring is for both determining the potential of a discharge 
to contribute to a water quality standards violation and for determining the adequacy of 
stormwater pollution prevention plans.  What specific parameters should be monitored and when 
and where?  What effluent limits and benchmarks are needed to ensure that the discharge does 
not cause or contribute to a water quality standards violation? 
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viii Preface 

(3) Assess and evaluate the relationship between different levels of stormwater pollution 
prevention plan implementation and in-stream water quality, considering a broad suite of best 
management practices (BMPs). 

(4) Make recommendations for how to best stipulate provisions in stormwater permits to 
ensure that discharges will not cause or contribute to exceedances of water quality standards. 
This should be done in the context of general permits.  As a part of this task, the committee will 
consider currently available information on permit and program compliance. 

(5) Assess the design of the stormwater permitting program implemented under the Clean 
Water Act. 

There are a number of related topics that one might expect to find in this report that are 
excluded, because EPA requested that the study be limited to problems addressed by the 
agency’s stormwater regulatory program. Specifically, nonpoint source pollution from 
agricultural runoff, septic systems, combined sewer overflows, sanitary sewer overflows, and 
concentrated animal feeding operations are not addressed in this report.  In addition, alteration of 
the urban base-flow hydrograph from a number of causes that are not directly related to storm 
events (e.g., interbasin transfers of water, leakage from water supply pipes, lawn irrigation, and 
groundwater withdrawals) is a topic outside the scope of the report and therefore not included in 
any depth. 

In developing this report, the committee benefited greatly from the advice and input of 
EPA representatives, including Jenny Molloy, Linda Boornazian, and Mike Borst; 
representatives from the City of Austin; representatives from King County, Washington, and the 
City of Seattle; and representatives from the Irvine Ranch Water District.  The committee heard 
presentations by many of these individuals in addition to Chris Crockett, City of Philadelphia 
Water Department; Pete LaFlamme and Mary Borg, Vermont Department of Environmental 
Conservation; Michael Barrett, University of Texas at Austin; Roger Glick, City of Austin; 
Michael Piehler, UNC Institute of Marine Sciences, Keith Stolzenbach, UCLA; Steve Burges, 
University of Washington; Wayne Huber, Oregon State University; Don Theiler, King County; 
Charlie Logue, Clean Water Services, Hillsboro, Oregon; Don Duke, Florida Gulf Coast 
University; Mike Stenstrom, UCLA; Gary Wolff, California Water Board; Paula Daniels, City of 
Los Angeles Public Works; Mark Gold, Heal the Bay; Geoff Brosseau, California Stormwater 
Quality Association; Steve Weisberg, Southern California Coastal Water Research Project; Chris 
Crompton, Southern California Stormwater Monitoring Coalition; David Beckman, NRDC; and 
Eric Strecker, GeoSyntec. We also thank all those stakeholders who took time to share with us 
their perspectives and wisdom about the various issues affecting stormwater. 

The committee was fortunate to have taken several field trips in conjunction with 
committee meetings.  The following individuals are thanked for their participation in organizing 
and guiding these trips: Austin (Kathy Shay, Mike Kelly, Matt Hollon, Pat Hartigan, Mateo 
Scoggins, David Johns, and Nancy McClintock); Seattle (Darla Inglis, Chris May, Dan Powers, 
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Scott Bawden, Nat Scholz, John Incardona, Kate McNeil, Bob Duffner, Curt Crawford); and Los 
Angeles (Peter Postlmayr, Matthew Keces, Alan Bay, and Sat Tamarieuchi). 

Completion of this report would not have been possible without the Herculean efforts of 
project study director Laura Ehlers. Her powers to organize, probe, synthesize, and keep the 
committee on track with completing its task were simply remarkable.  Meeting logistics and 
travel arrangements were ably assisted by Ellen De Guzman and Jeanne Aquilino. 

This report has been reviewed in draft form by individuals chosen for their diverse 
perspectives and technical expertise, in accordance with procedures approved by the NRC’s 
Report Review Committee.  The purpose of this independent review is to provide candid and 
critical comments that will assist the institution in making its published report as sound as 
possible and to ensure that the report meets institutional standards for objectivity, evidence, and 
responsiveness to the study charge. The review comments and draft manuscript remain 
confidential to protect the integrity of the deliberative process.  We wish to thank the following 
individuals for their review of this report: Michael Barrett, University of Texas; Bruce Ferguson, 
University of Georgia; James Heaney, University of Florida; Daniel Medina, CH2MHILL; 
Margaret Palmer, University of Maryland Chesapeake Biological Laboratory; Kenneth Potter, 
University of Wisconsin; Joan Rose, Michigan State University; Eric Strecker, Geosyntec 
Consultants; and Bruce Wilson, Minnesota Pollution Control Agency. 

Although the reviewers listed above have provided many constructive comments and 
suggestions, they were not asked to endorse the conclusions and recommendations nor did they 
see the final draft of the report before its release. The review of this report was overseen by 
Michael Kavanaugh, Malcolm Pirnie, Inc., and Richard Conway, Union Carbide Corporation, 
retired.  Appointed by the NRC, they were responsible for making certain that an independent 
examination of this report was carried out in accordance with institutional procedures and that all 
review comments were carefully considered.  Responsibility for the final content of this report 
rests entirely with the authoring committee and institution.  

Claire Welty, 

Committee Chair 
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Summary 


Urbanization is the changing of land use from forest or agricultural uses to suburban and 
urban areas. This conversion is proceeding in the United States at an unprecedented pace, and 
the majority of the country’s population now lives in suburban and urban areas.  The creation of 
impervious surfaces that accompanies urbanization profoundly affects how water moves both 
above and below ground during and following storm events, the quality of that stormwater, and 
the ultimate condition of nearby rivers, lakes, and estuaries.   

The National Pollutant Discharge Elimination System (NPDES) program under the Clean 
Water Act (CWA) is the primary federal vehicle to regulate the quality of the nation’s 
waterbodies. This program was initially developed to reduce pollutants from industrial process 
wastewater and municipal sewage discharges.  These point sources were known to be responsible 
for poor, often drastically degraded conditions in receiving waterbodies.  They were easily 
regulated because they emanated from identifiable locations, such as pipe outfalls.  To address 
the role of stormwater in causing or contributing to water quality impairments, in 1987 Congress 
wrote Section 402(p) of the CWA, bringing stormwater control into the NPDES program, and in 
1990 the U.S. Environmental Protection Agency (EPA) issued the Phase I Stormwater Rules.  
These rules require NPDES permits for operators of municipal separate storm sewer systems 
(MS4s) serving populations over 100,000 and for runoff associated with industry, including 
construction sites five acres and larger. In 1999 EPA issued the Phase II Stormwater Rule to 
expand the requirements to small MS4s and construction sites between one and five acres in size. 

With the addition of these regulated entities, the overall NPDES program has grown by 
almost an order of magnitude.  EPA estimates that the total number of permittees under the 
stormwater program at any time exceeds half a million.  For comparison, there are fewer than 
100,000 non-stormwater (meaning wastewater) permittees covered by the NPDES program.  To 
manage the large number of permittees, the stormwater program relies heavily on the use of 
general permits to control industrial, construction, and Phase II MS4 discharges.  These are 
usually statewide, one-size-fits-all permits in which general provisions are stipulated.   

To comply with the CWA regulations, industrial and construction permittees must create 
and implement a stormwater pollution prevention plan, and MS4 permittees must implement a 
stormwater management plan.  These plans documents the stormwater control measures (SCMs) 
(sometimes known as best management practices or BMPs) that will be used to prevent 
stormwater emanating from these sources from degrading nearby waterbodies.  These SCMs 
range from structural methods such as detention ponds and bioswales to nonstructural methods 
such as designing new development to reduce the percentage of impervious surfaces.   

A number of problems with the stormwater program as it is currently implemented have 
been recognized. First, there is limited information available on the effectiveness and longevity 
of many SCMs, thereby contributing to uncertainty in their performance.  Second, the 
requirements for monitoring vary depending on the regulating entity and the type of activity.  For 
example, a subset of industrial facilities must conduct “benchmark monitoring” and the results 
often exceed the values established by EPA or the states, but it is unclear whether these 
exceedances provide useful indicators of potential water quality problems.  Finally, state and 
local stormwater programs are plagued by a lack of resources to review stormwater pollution 
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2 Urban Stormwater Management in the United States 

prevention plans and conduct regular compliance inspections.  For all these reasons, the 
stormwater program has suffered from poor accountability and uncertain effectiveness at 
improving the quality of the nation’s waters. 

In light of these challenges, EPA requested the advice of the National Research Council’s 
Water Science and Technology Board on the federal stormwater program, considering all entities 
regulated under the program (i.e., municipal, industrial, and construction).  The following 
statement of task guided the work of the committee: 

(1) 	Clarify the mechanisms by which pollutants in stormwater discharges affect ambient water 
quality criteria and define the elements of a “protocol” to link pollutants in stormwater 
discharges to ambient water quality criteria.   

(2) 	Consider how useful monitoring is for both determining the potential of a discharge to 
contribute to a water quality standards violation and for determining the adequacy of 
stormwater pollution prevention plans.  What specific parameters should be monitored 
and when and where?  What effluent limits and benchmarks are needed to ensure that the 
discharge does not cause or contribute to a water quality standards violation? 

(3) 	Assess and evaluate the relationship between different levels of stormwater pollution 
prevention plan implementation and in-stream water quality, considering a broad suite of 
SCMs. 

(4) 	Make recommendations for how to best stipulate provisions in stormwater permits to ensure 
that discharges will not cause or contribute to exceedances of water quality standards. 
This should be done in the context of general permits.  As a part of this task, the 
committee will consider currently available information on permit and program 
compliance. 

(5) Assess the design of the stormwater permitting program implemented under the CWA. 

Chapter 2 of this report presents the regulatory history of stormwater control in the 
United States, focusing on relevant portions of the CWA and the federal and state regulations 
that have been created to implement the Act.  Chapter 3 reviews the scientific aspects of 
stormwater, including sources of pollutants in stormwater, how stormwater moves across the 
land surface, and its impacts on receiving waters. Chapter 4 evaluates the current industrial and 
MS4 monitoring requirements, and it considers the multitude of models available for linking 
stormwater discharges to ambient water quality.  Chapter 5 considers the vast suite of both 
structural and nonstructural measures designed to control stormwater and reduce its pollutant 
loading to waterbodies.  In Chapter 6, the limitations and possibilities associated with a new 
regulatory approach are explored, as are those of a more traditional but enhanced scheme.  This 
new approach, which rests on the broad foundation of correlative studies demonstrating the 
effects of urbanization on aquatic ecosystems, would reduce the impact of stormwater on 
receiving waters beyond any efforts currently in widespread practice. 

THE CHALLENGE OF REGULATING STORMWATER 

Although stormwater has been long recognized as contributing to water quality 
impairment, the creation of federal regulations to deal with stormwater quality has occurred only 
in the last 20 years.  Because this longstanding environmental problem is being addressed so late 
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3 Summary  

in the development and management of urban areas, the laws that mandate better stormwater 
control are generally incomplete and are often in conflict with state and local rules that have 
primarily stressed the flood control aspects of stormwater management (i.e., moving water away 
from structures and cities as fast as possible).  Many prior investigators have observed that 
stormwater discharges would ideally be regulated through direct controls on land use, strict 
limits on both the quantity and quality of stormwater runoff into surface waters, and rigorous 
monitoring of adjacent waterbodies to ensure that they are not degraded by stormwater 
discharges. Future land-use development would be controlled to minimize stormwater 
discharges, and impervious cover and volumetric restrictions would serve as proxies for 
stormwater loading from many of these developments.  Products that contribute pollutants 
through stormwater—like de-icing materials, fertilizers, and vehicular exhaust—would be 
regulated at a national level to ensure that the most environmentally benign materials are used. 

Presently, however, the regulation of stormwater is hampered by its association with a 
statute that focuses primarily on specific pollutants and ignores the volume of discharges.  Also, 
most stormwater discharges are regulated on an individualized basis without accounting for the 
cumulative contributions from multiple sources in the same watershed.  Perhaps most 
problematic is that the requirements governing stormwater dischargers leave a great deal of 
discretion to the dischargers themselves in developing stormwater pollution prevention plans and 
self-monitoring to ensure compliance.  These problems are exacerbated by the fact that the dual 
responsibilities of land-use planning and stormwater management within local governments are 
frequently decoupled. 

EPA’s current approach to regulating stormwater is unlikely to produce an 
accurate or complete picture of the extent of the problem, nor is it likely to adequately 
control stormwater’s contribution to waterbody impairment.  The lack of rigorous end-of-
pipe monitoring, coupled with EPA’s failure to use flow or alternative measures for regulating 
stormwater, make it difficult for EPA to develop enforceable requirements for stormwater 
dischargers. Instead, the stormwater permits leave a great deal of discretion to the regulated 
community to set their own standards and to self-monitor.  Current statistics on the states’ 
implementation of the stormwater program, discharger compliance with stormwater 
requirements, and the ability of states and EPA to incorporate stormwater permits with Total 
Maximum Daily Loads are uniformly discouraging. Radical changes to the current regulatory 
program (see Chapter 6) appear necessary to provide meaningful regulation of stormwater 
dischargers in the future. 

Flow and related parameters like impervious cover should be considered for use as 
proxies for stormwater pollutant loading.  These analogs for the traditional focus on the 
“discharge” of “pollutants” have great potential as a federal stormwater management tool 
because they provide specific and measurable targets, while at the same time they focus 
regulators on water degradation resulting from the increased volume as well as increased 
pollutant loadings in stormwater runoff.  Without these more easily measured parameters for 
evaluating the contribution of various stormwater sources, regulators will continue to struggle 
with enormously expensive and potentially technically impossible attempts to determine the 
pollutant loading from individual dischargers or will rely too heavily on unaudited and largely 
ineffective self-reporting, self-policing, and paperwork enforcement. 
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4 Urban Stormwater Management in the United States 

EPA should engage in much more vigilant regulatory oversight in the national 
licensing of products that contribute significantly to stormwater pollution.  De-icing 
chemicals, materials used in brake linings, motor fuels, asphalt sealants, fertilizers, and a variety 
of other products should be examined for their potential contamination of stormwater.  Currently, 
EPA does not apparently utilize its existing licensing authority to regulate these products in a 
way that minimizes their contribution to stormwater contamination.  States can also enact 
restrictions on or tax the application of pesticides or other particularly toxic products.  Even local 
efforts could ultimately help motivate broader scale, federal restrictions on particular products. 

The federal government should provide more financial support to state and local 
efforts to regulate stormwater.  State and local governments do not have adequate financial 
support to implement the stormwater program in a rigorous way.  At the very least, Congress 
should provide states with financial support for engaging in more meaningful regulation of 
stormwater discharges.  EPA should also reassess its allocation of funds within the NPDES 
program.  The agency has traditionally directed funds to focus on the reissuance of NPDES 
wastewater permits, while the present need is to advance the NPDES stormwater program 
because NPDES stormwater permittees outnumber wastewater permittees more than five fold, 
and the contribution of diffuse sources of pollution to degradation of the nation’s waterbodies 
continues to increase. 

EFFECTS OF URBANIZATION ON WATERSHEDS 

Urbanization causes change to natural systems that tends to occur in the following 
sequence. First, land use and land cover are altered as vegetation and topsoil are removed to 
make way for agriculture, or subsequently buildings, roads, and other urban infrastructure.  
These changes, and the introduction of a constructed drainage network, alter the hydrology of the 
local area, such that receiving waters in the affected watershed experience radically different 
flow regimes than prior to urbanization.  Nearly all of the associated problems result from one 
underlying cause: loss of the water-retaining and evapotranspirating functions of the soil and 
vegetation in the urban landscape.  In an undeveloped area, rainfall typically infiltrates into the 
ground surface or is evapotranspirated by vegetation. In the urban landscape, these processes of 
evapotranspiration and water retention in the soil are diminished, such that stormwater flows 
rapidly across the land surface and arrives at the stream channel in short, concentrated bursts of 
high discharge.  This transformation of the hydrologic regime is a wholesale reorganization of the 
processes of runoff generation, and it occurs throughout the developed landscape.  When 
combined with the introduction of pollutant sources that accompany urbanization (such as lawns, 
motor vehicles, domesticated animals, and industries), these changes in hydrology have led to 
water quality and habitat degradation in virtually all urban streams. 

The current state of the science has documented the characteristics of stormwater runoff, 
including its quantity and quality from many different land covers, as well as the characteristics 
of dry weather runoff. In addition, many correlative studies show how parameters co-vary in 
important but complex and poorly understood ways (e.g., changes in macroinvertebrate or fish 
communities associated with watershed road density or the percentage of impervious cover).  
Nonetheless, efforts to create mechanistic links between population growth, land-use change, 
hydrologic alteration, geomorphic adjustments, chemical contamination in stormwater, disrupted 
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5 Summary  

energy flows and biotic interactions, and changes in ecological communities are still in 
development.  Despite this assessment, there are a number of overarching truths that remain 
poorly integrated into stormwater management decision-making, although they have been 
robustly characterized for more than a decade and have a strong scientific basis that reaches even 
farther back through the history of published investigations. 

There is a direct relationship between land cover and the biological condition of 
downstream receiving waters.  The possibility for the highest levels of aquatic biological 
condition exists only with very light urban transformation of the landscape.  Conversely, the 
lowest levels of biological condition are inevitable with extensive urban transformation of the 
landscape, commonly seen after conversion of about one-third to one-half of a contributing 
watershed into impervious area.  Although not every degraded waterbody is a product of intense 
urban development, all highly urban watersheds produce severely degraded receiving waters. 

The protection of aquatic life in urban streams requires an approach that 
incorporates all stressors.  Urban Stream Syndrome reflects a multitude of effects caused by 
altered hydrology in urban streams, altered habitat, and polluted runoff.  Focusing on only one of 
these factors is not an effective management strategy.  For example, even without noticeably 
elevated pollutant concentrations in receiving waters, alterations in their hydrologic regimes are 
associated with impaired biological condition. More comprehensive biological monitoring of 
waterbodies will be critical to better understanding the cumulative impacts of urbanization on 
stream condition. 

The full distribution and sequence of flows (i.e., the flow regime) should be taken 
into consideration when assessing the impacts of stormwater on streams.  Permanently 
increased stormwater volume is only one aspect of an urban-altered storm hydrograph.  It 
contributes to high in-stream velocities, which in turn increase streambank erosion and 
accompanying sediment pollution of surface water.  Other hydrologic changes, however, include 
changes in the sequence and frequency of high flows, the rate of rise and fall of the hydrograph, 
and the season of the year in which high flows can occur.  These all can affect both the physical 
and biological conditions of streams, lakes, and wetlands.  Thus, effective hydrologic mitigation 
for urban development cannot just aim to reduce post-development peak flows to 
predevelopment peak flows. 

Roads and parking lots can be the most significant type of land cover with respect to 
stormwater.  They constitute as much as 70 percent of total impervious cover in ultra-urban 
landscapes, and as much as 80 percent of the directly connected impervious cover.  Roads tend to 
capture and export more stormwater pollutants than other land covers in these highly impervious 
areas, especially in regions of the country having mostly small rainfall events.  As rainfall 
amounts become larger, pervious areas in most residential land uses become more significant 
sources of runoff, sediment, nutrients, and landscaping chemicals.  In all cases, directly 
connected impervious surfaces (roads, parking lots, and roofs that are directly connected to the 
drainage system) produce the first runoff observed at a storm-drain inlet and outfall because their 
travel times are the quickest. 
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6 Urban Stormwater Management in the United States 

MONITORING AND MODELING 

The stormwater monitoring requirements under the EPA Stormwater Program are 
variable and generally sparse, which has led to considerable skepticism about their usefulness.  
This report considers the amount and value of the data collected over the years by municipalities 
(which are substantial on a nationwide basis) and by industries, and it makes suggestions for 
improvement.  The MS4 and particularly the industrial stormwater monitoring programs suffer 
from a paucity of data, from inconsistent sampling techniques, and from requirements that are 
difficult to relate to the compliance of individual dischargers.  For these reasons, conclusions 
about stormwater management are usually made with incomplete information.  Stormwater 
management would benefit most substantially from a well-balanced monitoring program that 
encompasses chemical, biological, and physical parameters from outfalls to receiving waters.   

Many processes connect sources of pollution to an effect observed in a downstream 
receiving water—processes that can be represented in watershed models, which are the key to 
linking stormwater dischargers to impaired receiving waters.  The report explores the current 
capability of models to make such links, including simple models and more involved mechanistic 
models. At the present time, stormwater modeling has not evolved enough to consistently say 
whether a particular discharger can be linked to a specific waterbody impairment.  Some 
quantitative predictions can be made, particularly those that are based on well-supported causal 
relationships of a variable that responds to changes in a relatively simple driver (e.g., modeling 
how a runoff hydrograph or pollutant loading change in response to increased impervious land 
cover). However, in almost all cases, the uncertainty in the modeling and the data (including its 
general unavailability), the scale of the problems, and the presence of multiple stressors in a 
watershed make it difficult to assign to any given source a specific contribution to water quality 
impairment. 

Because of a 10-year effort to collect and analyze monitoring data from MS4s 
nationwide, the quality of stormwater from urbanized areas is well characterized. These 
results come from many thousands of storm events, systematically compiled and widely 
accessible; they form a robust dataset of utility to theoreticians and practitioners alike.  These 
data make it possible to accurately estimate stormwater pollutant concentrations from various 
land uses. Additional data are available from other stormwater permit holders that were not 
originally included in the database and from ongoing projects, and these should be acquired to 
augment the database and improve its value in stormwater management decision-making. 

Industry should monitor the quality of stormwater discharges from certain critical 
industrial sectors in a more sophisticated manner, so that permitting authorities can better 
establish benchmarks and technology-based effluent guidelines. Many of the benchmark 
monitoring requirements and effluent guidelines for certain industrial subsectors are based on 
inaccurate and old information.  Furthermore, there has been no nationwide compilation and 
analysis of industrial benchmark data, as has occurred for MS4 monitoring data, to better 
understand typical stormwater concentrations of pollutants from various industries. 

Continuous, flow-weighted sampling methods should replace the traditional 
collection of stormwater data using grab samples.  Data obtained from too few grab samples 
are highly variable, particularly for industrial monitoring programs, and subject to greater 
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7 Summary  

uncertainly because of experimenter error and poor data-collection practices.  In order to use 
stormwater data for decision making in a scientifically defensible fashion, grab sampling should 
be abandoned as a credible stormwater sampling approach for virtually all applications.  It 
should be replaced by more accurate and frequent continuous sampling methods that are flow 
weighted. Flow-weighted composite monitoring should continue for the duration of the rain 
event. Emerging sensor systems that provide high temporal resolution and real-time estimates 
for specific pollutants should be further investigated, with the aim of providing lower costs and 
more extensive monitoring systems to sample both streamflow and constituent loads. 

Watershed models are useful tools for predicting downstream impacts from 
urbanization and designing mitigation to reduce those impacts, but they are incomplete in 
scope and do not offer definitive causal links between polluted discharges and downstream 
degradation. Every model simulates only a subset of the multiple interconnections between 
physical, chemical, and biological processes found in any watershed, and they all use a grossly 
simplified representation of the true spatial and temporal variability of a watershed.  To speak of 
a “comprehensive watershed model” is thus an oxymoron, because the science of stormwater is 
not sufficiently far advanced to determine causality between all sources, resulting stressors, and 
their physical, chemical, and biological responses.  Thus, it is not yet possible to create a 
protocol that mechanistically links stormwater dischargers to the quality of receiving waters.  
The utility of models with more modest goals, however, can still be high—as long as the 
questions being addressed by the model are in fact relevant and important to the functioning of 
the watershed to which that model is being applied, and sufficient data are available to calibrate 
the model for the processes included therein. 

STORMWATER MANAGEMENT APPROACHES 

A fundamental component of EPA’s stormwater program is the creation of stormwater 
pollution prevention plans that document the SCMs that will be used to prevent the permittee’s 
stormwater discharges from degrading local waterbodies.  Thus, a consideration of these 
measures—their effectiveness in meeting different goals, their cost, and how they are 
coordinated with one another—is central to any evaluation of the stormwater program.  The 
statement of task asks for an evaluation of the relationship between different levels of stormwater 
pollution prevention plan implementation and in-stream water quality.  Although the state of 
knowledge has yet to reveal the mechanistic links that would allow for a full assessment of that 
relationship, enough is known to design systems of SCMs, on a site-scale or local watershed 
scale, that can substantially reduce the effects of urbanization. 

The characteristics, applicability, goals, effectiveness, and cost of nearly 20 different 
broad categories of SCMs to treat the quality and quantity of stormwater runoff are discussed in 
Chapter 5, organized as they might be applied from the rooftop to the stream.  SCMs, when 
designed, constructed, and maintained correctly, have demonstrated the ability to reduce runoff 
volume and peak flows and to remove pollutants.  A multitude of case studies illustrates the use 
of SCMs in specific settings and demonstrates that a particular SCM can have a measurable 
positive effect on water quality or a biological metric.  However, the implementation of SCMs at 
the watershed scale has been too inconsistent and too recent to be able to definitively link their 
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8 Urban Stormwater Management in the United States 

performance to the prolonged sustainment—at the watershed level—of receiving water quality, 
in-stream habitat, or stream geomorphology. 

Individual controls on stormwater discharges are inadequate as the sole solution to 
stormwater in urban watersheds. SCM implementation needs to be designed as a system, 
integrating structural and nonstructural SCMs and incorporating watershed goals, site 
characteristics, development land use, construction erosion and sedimentation controls, 
aesthetics, monitoring, and maintenance.  Stormwater cannot be adequately managed on a 
piecemeal basis due to the complexity of both the hydrologic and pollutant processes and their 
effect on habitat and stream quality.  Past practices of designing detention basins on a site-by-site 
basis have been ineffective at protecting water quality in receiving waters and only partially 
effective in meeting flood control requirements.   

Nonstructural SCMs such as product substitution, better site design, downspout 
disconnection, conservation of natural areas, and watershed and land-use planning can 
dramatically reduce the volume of runoff and pollutant load from a new development.   
Such SCMs should be considered first before structural practices.  For example, lead 
concentrations in stormwater have been reduced by at least a factor of 4 after the removal of lead 
from gasoline.  Not creating impervious surfaces or removing a contaminant from the runoff 
stream simplifies and reduces the reliance on structural SCMs. 

SCMs that harvest, infiltrate, and evapotranspirate stormwater are critical to 
reducing the volume and pollutant loading of small storms. Urban municipal separate 
stormwater conveyance systems have been designed for flood control to protect life and property 
from extreme rainfall events, but they have generally failed to address the more frequent rain 
events (<2.5 cm) that are key to recharge and baseflow in most areas.  These small storms may 
only generate runoff from paved areas and transport the “first flush” of contaminants.  SCMs 
designed to remove this class of storms from surface runoff (runoff-volume-reduction SCMs— 
rainwater harvesting, vegetated, and subsurface) can also help address larger watershed flooding 
issues. 

Performance characteristics are starting to be established for most structural and 
some nonstructural SCMs, but additional research is needed on the relevant hydrologic 
and water quality processes within SCMs across different climates and soil conditions.  
Typical data such as long-term load reduction efficiencies and pollutant effluent concentrations 
can be found in the International Stormwater BMP Database.  However, understanding the 
processes involved in each SCM is in its infancy, making modeling of these SCMs difficult.  
Seasonal differences, the time between storms, and other factors all affect pollutant loadings 
emanating from SCMs.  Research is needed that moves away from the use of percent removal 
and toward better simulation of SCM performance.  Research is particularly important for 
nonstructural SCMs, which in many cases are more effective, have longer life spans, and require 
less maintenance than structural SCMs.  EPA should be a leader in SCM research, both directly 
by improving its internal modeling efforts and by funding state efforts to monitor and report back 
on the success of SCMs in the field. 
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9 Summary  

The retrofitting of urban areas presents both unique opportunities and challenges. 
Promoting growth in these areas is desirable because it takes pressure off the suburban fringes, 
thereby preventing sprawl, and it minimizes the creation of new impervious surfaces.  However, 
it is more expensive than Greenfields development because of the existence of infrastructure and 
the limited availability and affordability of land.  Both innovative zoning and development 
incentives, along with the careful selection SCMs, are needed to achieve fair and effective storm-
water management in these areas.  For example, incentive or performance zoning could be used 
to allow for greater densities on a site, freeing other portions of the site for SCMs.  Publicly 
owned, consolidated SCMs should be strongly considered as there may be insufficient land to 
have small, on-site systems.  The performance and maintenance of the former can be overseen 
more effectively by a local government entity. The types of SCMs that are used in consolidated 
facilities—particularly detention basins, wet/dry ponds, and stormwater wetlands—perform 
multiple functions, such as prevention of streambank erosion, flood control, and large-scale 
habitat provision. 

INNOVATIVE STORMWATER MANAGEMENT AND REGULATORY PERMITTING 

There are numerous innovative regulatory strategies that could be used to improve the 
EPA’s stormwater program.  The course of action most likely to check and reverse degradation 
of the nation’s aquatic resources would be to base all stormwater and other wastewater 
discharge permits on watershed boundaries instead of political boundaries.  Watershed-
based permitting is the regulated allowance of discharges of water and wastes borne by those 
discharges to waters of the United States, with due consideration of: (1) the implications of those 
discharges for preservation or improvement of prevailing ecological conditions in the 
watershed’s aquatic systems, (2) cooperation among political jurisdictions sharing a watershed, 
and (3) coordinated regulation and management of all discharges having the potential to modify 
the hydrology and water quality of the watershed’s receiving waters. 

Responsibility and authority for implementation of watershed-based permits would be 
centralized with a municipal lead permittee working in partnership with other municipalities in 
the watershed as co-permittees.  Permitting authorities (designated states or, otherwise, EPA) 
would adopt a minimum goal in every watershed to avoid any further loss or degradation of 
designated beneficial uses in the watershed’s component waterbodies and additional goals in 
some cases aimed at recovering lost beneficial uses.  Permittees, with support by the states or 
EPA, would then move to comprehensive impact source analysis as a foundation for targeting 
solutions. The most effective solutions are expected to lie in isolating, to the extent possible, 
receiving waterbodies from exposure to those impact sources.  In particular, low-impact design 
methods, termed Aquatic Resources Conservation Design in this report, should be employed to 
the fullest extent feasible and backed by conventional SCMs when necessary. 

The approach gives municipal co-permittees more responsibility, with commensurately 
greater authority and funding, to manage all of the sources discharging, directly or through 
municipally owned conveyances, to the waterbodies comprising the watershed.  This report also 
outlines a new monitoring program structured to assess progress toward meeting objectives and 
the overlying goals, diagnosing reasons for any lack of progress, and determining compliance by 
dischargers. The proposal further includes market-based trading of credits among dischargers to 
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10 Urban Stormwater Management in the United States 

achieve overall compliance in the most efficient manner and adaptive management to determine 
additional actions if monitoring demonstrates failure to achieve objectives. 

As a first step to taking the proposed program nationwide, a pilot program is 
recommended that will allow EPA to work through some of the more predictable impediments to 
watershed-based permitting, such as the inevitable limits of an urban municipality’s authority 
within a larger watershed. 

Short of adopting watershed-based permitting, other smaller-scale changes to the EPA 
stormwater program are possible.  These recommendations do not preclude watershed-based 
permitting at some future date, and indeed they lay the groundwork in the near term for an 
eventual shift to watershed-based permitting. 

Integration of the three permitting types is necessary, such that construction and 
industrial sites come under the jurisdiction of their associated municipalities.  Federal and 
state NPDES permitting authorities do not presently have, and can never reasonably expect to 
have, sufficient personnel to inspect and enforce stormwater regulations on more than 100,000 
discrete point source facilities discharging stormwater.  A better structure would be one where 
the NPDES permitting authority empowers the MS4 permittees to act as the first tier of entities 
exercising control on stormwater discharges to the MS4 to protect water quality.  The National 
Pretreatment Program, EPA’s successful treatment program for municipal and industrial 
wastewater sources, could serve as a model for integration. 

To improve the industrial, construction, and MS4 permitting programs in their 
current configuration, EPA should (1) issue guidance for MS4, industrial, and construction 
permittees on what constitutes a design storm for water quality purposes; (2) issue guidance for 
MS4 permittees on methods to identify high-risk industrial facilities for program prioritization 
such as inspections; (3) support the compilation and collection of quality industrial stormwater 
effluent data and SCM effluent quality data in a national database; and (4) develop numerical 
expressions of the MS4 standard of “maximum extent practicable.”  Each of these issues is 
discussed in greater detail in Chapter 6. 

*** 

Watershed-based permitting will require additional resources and regulatory program 
support. Such an approach shifts more attention to ambient outcomes as well as expanded 
permitting coverage.  Additional resources for program implementation could come from 
shifting existing programmatic resources.  For example, some state permitting resources may be 
shifted away from existing point source programs toward stormwater permitting.  Strategic 
planning and prioritization could shift the distribution of federal and state grant and loan 
programs to encourage and support more watershed-based stormwater permitting programs.  
However, securing new levels of public funds will likely be required.  All levels of government 
must recognize that additional resources may be required from citizens and businesses (in the 
form of taxes, fees, etc.) in order to operate a more comprehensive and effective stormwater 
permitting program. 
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Chapter 1 

Introduction 


URBANIZATION AND ITS IMPACTS 

The influence of humans on the physical and biological systems of the Earth’s surface is 
not a recent manifestation of modern societies; instead, it is ubiquitous throughout our history.  
As human populations have grown, so has their footprint, such that between 30 and 50 percent of 
the Earth’s surface has now been transformed (Vitousek et al., 1997).  Most of this land area is 
not covered with pavement; indeed, less than 10 percent of this transformed surface is truly 
“urban” (Grübler, 1994). However, urbanization causes extensive changes to the land surface 
beyond its immediate borders, particularly in ostensibly rural regions, through alterations by 
agriculture and forestry that support the urban population (Lambin et al., 2001).  Within the 
immediate boundaries of cities and suburbs, the changes to natural conditions and processes 
wrought by urbanization are among the most radical of any human activity. 

In the United States, population is growing at an annual rate of 0.9 percent (U.S. Census 
Bureau, http://www.census.gov/compendia/statab/2007edition.html); the majority of the 
population of the United States now lives in suburban and urban areas (Figure 1-1).  Because the 
area appropriated for urban land uses is growing even faster, these patterns of growth all but 
guarantee that the influences of urban land uses will continue to expand over time.  Cities and 
suburbia obviously provide the homes and livelihood for most of the nation’s population.  But, as 
this report makes clear, these benefits have been accompanied by significant environmental 
change. Urbanization of the landscape profoundly affects how water moves both above and 
below ground during and following storm events; the quality of that stormwater (defined in Box 
1-1); and the ultimate condition of nearby rivers, lakes, and estuaries.  Unlike agriculture, which 
can display significant interchange with forest cover over time scales of a century (e.g., Hart, 
1968), there is no indication that once-urbanized land ever returns to a less intensive state.  
Urban land, however, does continue to change over time; by one estimate, 42 percent of land 
currently considered “urban” in the United States will be redeveloped by 2030 (Brookings 
Institute, 2004). In their words, “nearly half of what will be the built environment in 2030 
doesn’t even exist yet” (p. vi).  This truth belies the common belief that efforts to improve 
management of stormwater are doomed to irrelevancy because so much of the landscape is 
already built. Opportunities for improvement have indeed been lost, but many more still await 
an improved management approach. 

Measures of urbanization are varied, and the disparate methods of quantifying the 
presence and influence of human activity tend to confound analyses of environmental effects.  
Population density is a direct metric of human presence, but it is not the most relevant measure 
of the influence of those people on their surrounding landscape.  Expressions of the built 
environment, most commonly road density or pavement coverage as a percentage of gross land 
area, are more likely to determine stormwater runoff-related consequences.  An inverse metric, 
the percentage of mature vegetation or forest across a landscape, expresses the magnitude of 
related, but not identical, impacts to downstream systems.  Alternatively, these measures of land 
cover can be replaced by measures of land use, wherein the types of human activity (e.g.,  
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12 Urban Stormwater Management in the United States 

FIGURE 1-1 Histogram of population for the United States, based on 2000 census data.  The median 
population density is about 1,000 people/km2. SOURCE: Modified from Pozzi and Small (2005), who 
place the rural–suburban boundary at 100 people/km2. Reprinted, with permission, from ASPRS (2005). 
Copyright 2005 by the American Society for Photogrammetry and Remote Sensing. 

BOX 1-1 
What Is “Stormwater”? 

“Stormwater” is a term that is used widely in both scientific literature and regulatory documents.  It 
is also used frequently throughout this report.  Although all of these usages share much in common, there 
are important differences that benefit from an explicit discussion. 

Most broadly, stormwater runoff is the water associated with a rain or snow storm that can be 
measured in a downstream river, stream, ditch, gutter, or pipe shortly after the precipitation has reached 
the ground.  What constitutes “shortly” depends on the size of the watershed and the efficiency of the 
drainage system, and a number of techniques exist to precisely separate stormwater runoff from its more 
languid counterpart, “baseflow.”  For small and highly urban watersheds, the interval between rainfall and 
measured stormwater discharges may be only a few minutes.  For watersheds of many tens or hundreds 
of square miles, the lag between these two components of storm response may be hours or even a day. 

From a regulatory perspective, stormwater must pass through some sort of engineered 
conveyance, be it a gutter, a pipe, or a concrete canal.  If it simply runs over the ground surface, or soaks 
into the soil and soon reemerges as seeps into a nearby stream, it may be water generated by the storm 
but it is not regulated stormwater. 

This report emphasizes the first, more hydrologically oriented definition.  However, attention is 
focused mainly on that component of stormwater that emanates from those parts of a landscape that 
have been affected in some fashion by human activities (“urban stormwater”).  Mostly this includes water 
that flows over the ground surface and is subsequently collected by natural channels or artificial 
conveyance systems, but it can also include water that has infiltrated into the ground but nonetheless 
reaches a stream channel relatively rapidly and that contributes to the increased stream discharge that 
commonly accompanies almost any rainfall event in a human-disturbed watershed. 
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13 Introduction 

residential, industrial, commercial) are used as proxies for the suite of hydrologic, chemical, and 
biological changes imposed on the surrounding landscape. 

All of these metrics of urbanization are strongly correlated, although none can directly 
substitute for another. They also are measured differently, which renders one or another more 
suitable for a given application. Land use is a common measure in the realm of urban planning, 
wherein current and future conditions for a city or an entire region are characterized using 
equivalent categories across parcels, blocks, or broad regions.  Road density can be reliably and 
rapidly measured, either manually or in a Geographic Information System environment, and it 
commonly displays a very good correlation with other measures of human activity.  “Land 
cover,” however, and particularly the percentage of impervious cover, is the metric most 
commonly used in studying the effects of urban development on stormwater, because it clearly 
expresses the hydrologic influence and watershed scale of urbanization.  Box 1-2 describes the 
ways in which the percent of impervious cover in a watershed is measured. 

There is no universally accepted terminology to describe land-cover or land-use 
conditions along the rural-to-urban gradient. Pozzi and Small (2005), for example, identified 
“rural,” “suburban,” and “urban” land uses on the basis of population density and vegetation 
cover, but they did not observe abrupt transitions that suggested natural boundaries (see Figure 
1-1). In contrast, the Center for Watershed Protection (2005) defined the same terms but used 
impervious area percentage as the criterion, with such labels as “rural” (0 to 10 percent 
imperviousness), “suburban” (10 to 25 percent imperviousness), “urban” (25 to 60 percent 
imperviousness) and “ultra-urban” (greater than 60 percent imperviousness). 

Beyond the problems posed by precise yet inconsistent definitions for commonly used 
words, none of the boundaries specified by these definitions are reflected in either hydrologic or 
ecosystem responses.  Hydrologic response is strongly dependent on both land cover and 
drainage connectivity (e.g., Leopold, 1968); ecological responses in urbanizing watersheds do 
not show marked thresholds along an urban gradient (e.g., Figure 1-2) and they are dependent on 
not only the sheer magnitude of urban development but also the spatial configuration of that 
development across the watershed (Alberti et al., 2006).  This report, therefore, uses such terms 
as “urban” and “suburban” under their common usage, without implying or advocating for a 
more precise (but ultimately limited and discipline-specific) definition. 

Changing land cover and land use influence the physical, chemical, and biological 
conditions of downstream waterways. The specific mechanisms by which this influence occurs 
vary from place to place, and even a cursory review of the literature demonstrates that many 
different factors can be important, such as changes to flow regime, physical and chemical 
constituents in the water column, or the physical form of the stream channel itself (Paul and 
Meyer, 2001). Not all of these changes are present in any given system—lakes, wetlands, and 
streams can be altered by human activity in many different ways, each unique to the activity and 
the setting in which it occurs.  Nonetheless, direct influences of land-use change on freshwater 
systems commonly include the following (Naiman and Turner, 2000): 

• Altering the composition and structure of the natural flora and fauna, 
• Changing disturbance regimes, 
• Fragmenting the land into smaller and more diverse parcels, and 
• Changing the juxtaposition between parcel types. 
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14 Urban Stormwater Management in the United States 

BOX 1-2 
Measures of Impervious Cover 

The percentage of impervious surface or cover in a landscape is the most frequently used 
measure of urbanization.  Yet this parameter has its limitations, in part because it has not been 
consistently used or defined.  Most significant is the distinction between total impervious area (TIA) and 
effective impervious area (EIA).  TIA is the “intuitive” definition of imperviousness: that fraction of the 
watershed covered by constructed, non-infiltrating surfaces such as concrete, asphalt, and buildings. 
Hydrologically, however, this definition is incomplete for two reasons.  First, it ignores nominally “pervious” 
surfaces that are sufficiently compacted or otherwise so low in permeability that the rate of runoff from them is 
similar or indistinguishable from pavement.  For example, Burges and others (1998) found that the 
impervious unit-area runoff was only 20 percent greater than that from pervious areas—primarily thin sodded 
lawns over glacial till—in a western Washington residential subdivision.  Clearly, this hydrologic contribution 
cannot be ignored entirely. 

The second limitation of TIA is that it includes some paved surfaces that may contribute nothing to 
the stormwater-runoff response of the downstream channel.  A gazebo in the middle of parkland, for 
example, probably will impose no hydrologic changes into the catchment except for a very localized elevation 
of soil moisture at the edge of its roof.  Less obvious, but still relevant, would be the different downstream 
consequences of rooftops that drain alternatively into a piped storm-drain system with direct discharge into a 
natural stream or onto splash blocks that disperse the runoff onto the garden or lawn at each corner of the 
building.  This metric therefore cannot recognize any stormwater mitigation that may result from alternative 
runoff-management strategies, for example, pervious pavements or rainwater harvesting. 

The first of these TIA limitations, the production of significant runoff from nominally pervious surfaces, 
is typically ignored in the characterization of urban development.  The reason for such an approach lies in the 
difficulty in identifying such areas and estimating their contribution, and because of the credible belief that the 
degree to which pervious areas shed water as overland flow should be related, albeit imperfectly, with the 
amount of impervious area: where construction and development are more intense and cover progressively 
greater fractions of the watershed, it is more likely that the intervening green spaces have been stripped and 
compacted during construction and only imperfectly rehabilitated for their hydrologic functions during 
subsequent “landscaping.” 

The second of these TIA limitations, inclusion of non-contributing impervious areas, is formally 
addressed through the concept of EIA, defined as the impervious surfaces with direct hydraulic connection to 
the downstream drainage (or stream) system.  Thus, any part of the TIA that drains onto pervious (i.e., 
“green”) ground is excluded from the measurement of EIA.  This parameter, at least conceptually, captures 
the hydrologic significance of imperviousness.  EIA is the parameter normally used to characterize urban 
development in hydrologic models. 

The direct measurement of EIA is complicated.  Studies designed specifically to quantify this 
parameter must make direct, independent measurements of both TIA and EIA (Alley and Veenhuis, 1983; 
Laenen, 1983; Prysch and Ebbert, 1986).  The results can then be generalized either as a correlation 
between the two parameters or as a “typical” value for a given land use.  Sutherland (1995) developed an 
equation that describes the relationship between EIA and TIA.  Its general form is: 

EIA = A (TIA)B 

where A and B are a unique combination of numbers that satisfy the following criteria: 

TIA = 1 then EIA = 0% 
TIA = 100 then EIA = 100% 

A commonly used version of this equation (EIA = 0.15 TIA1.41) was based on samples from highly 
urbanized land uses in Denver, Colorado (Alley and Veenhuis, 1983; Gregory et al., 2005).  These results, 
however, are almost certainly region- and even neighborhood-specific, and, although highly relevant to 
watershed studies, they can be quite laborious to develop. 
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15 Introduction 

Historically, human-induced alteration was not universally seen as a problem.  In 
particular, dams and other stream-channel “improvements” were a common activity of municipal 
and federal engineering works of the mid-20th century (Williams and Wolman, 1984).  “Flood 
control” implied a betterment of conditions, at least for streamside residents (Chang, 1992).  And 
fisheries “enhancements,” commonly reflected by massive infrastructure for hatcheries or 
artificial spawning channels, were once seen as unequivocal benefits for fish populations (White, 
1996; Levin et al., 2001). 

By almost any currently applied metric, however, the net result of human alteration of the 
landscape to date has resulted in a degradation of the conditions in downstream watercourses.  
Many prior researchers, particularly when considering ecological conditions and metrics, have 
recognized a crude but monotonically declining relationship between human-induced landscape 
alteration and downstream conditions (e.g., Figure 1-2; Horner et al., 1997; Davies and Jackson, 
2006). These include metrics of physical stream-channel conditions (e.g., Bledsoe and Watson, 
2001), chemical constituents (e.g., Figure 1-3; House et al., 1993), and biological communities 
(e.g., Figure 1-4; Steedman, 1988; Wang et al., 1997). 

The association between watercourse degradation and landscape alteration in general, and 
urban development in particular, seems inexorable.  The scientific and regulatory challenge of 
the last three decades has been to decouple this relationship, in some cases to reverse its trend 
and in others to manage where these impacts are to occur. 

FIGURE 1-2 Conceptual model (left) and actual response (right) of a biological system’s 
response to stress.  The “Urban Gradient of Stressors” might be a single metric of urbanization, 
such as percent watershed impervious or road density; the “Biological Indicator” may be single-
metric or multi-metric measures of the level of disturbance in an aquatic community.  The right-
declining line traces the limits of a “factor-ceiling distribution” (Thomson et al., 1986), wherein 
individual sites (i.e., data points) have a wide range of potential values for a given position along 
the urban gradient but are not observed above a maximum possible limit of the biological index.  
The right-hand graph illustrates actual biological responses, using a biotic index developed to 
show responses to urban impacts plotted against a standardized urban gradient comprising 
urban land use, road density, and population.  SOURCE: Davies and Jackson (2006) (left) and 
Barbour et al. (2006) (right). Left figure, reprinted, with permission, Davies and Jackson (2006). 
Copyright by the Ecological Society of America. Right figure, reprinted, with permission, Barbour 
et al. (2006). Copyright by the Water Environment Research Foundation. 
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16 Urban Stormwater Management in the United States 

FIGURE 1-3 Example relationships between road density (a surrogate measure of urban 
development) and common water quality constituents.  Direct causality is not necessarily 
implied by such relationships, but the monotonic increase in concentrations with increasing 
“urbanization,” however measured, is near-universal.  SOURCE: Reprinted, with permission, 
from Chang and Carlson (2005). Copyright 2005 by Springer. 

FIGURE 1-4 Plots of Effective Impervious Area (EIA, or “connected imperviousness”) against 
metrics of biologic response in fish populations.  SOURCE: Reprinted, with permission, from 
Wang et al. (2001). Copyright 2001 by Springer.  

PREPUBLICATION 


RB-AR51281



  

 

 

 

 

 

                                                      
 

  

17 Introduction 

WHAT’S WRONG WITH THE NATION’S WATERS? 

Since passage of the Water Quality Act of 1948 and the Clean Water Act (CWA) of 
1972, 1977, and 1987, water quality in the United States has measurably improved in the major 
streams and rivers and in the Great Lakes.  However, substantial challenges and problems 
remain.  Major reporting efforts that have examined state and national indicators of condition, 
such as CWA 305(b) reports (EPA, 2002) and the Heinz State of the Nation’s Ecosystem report 
(Heinz Center, 2002), or environmental monitoring that was designed to provide statistically 
valid estimates of condition (e.g., National Wadeable Stream Assessment; EPA, 2006), have 
confirmed widespread impairments related to diffuse sources of pollution and stressors. 

The National Water Quality Inventory (derived from Section 305b of the CWA) compiles 
data in relation to use designations and water quality standards.  As discussed in greater detail in 
Chapter 2, such standards include both (1) a description of the use that a waterbody is supposed 
to achieve (such as a source of drinking water or a cold water fishery) and (2) narrative or 
numeric criteria for physical, chemical, and biological parameters that allow the designated use 
to be achieved. As of 2002, 45 percent of assessed streams and rivers, 47 percent of assessed 
lakes, 32 percent of assessed estuarine areas, 17 percent of assessed shoreline miles, 87 percent 
of near-coastal ocean areas, 51 percent of assessed wetlands, 91 percent of assessed Great Lakes 
shoreline miles, and 99 percent of assessed Great Lakes open water areas were not meeting water 
quality standards set by the states (2002 EPA Report to Congress).1 

The U.S. Environmental Protection Agency (EPA) has also embarked on a five-year 
statistically valid survey of the nation’s waters 
(http://www.epa.gov/owow/monitoring/guide.pdf).  To date, two waterbody types—coastal areas 
and wadeable streams—have been assessed.  The most recent data indicate that 42 percent of 
wadeable streams are in poor biological condition and 25 percent are in fair condition (EPA, 
2006). The overall condition of the nation’s estuaries is generally fair, with Puerto Rico and 
Northeast Coast regions rated poor, the Gulf Coast and West Coast regions rated fair, and the 
Southeast Coast region rated good to fair (EPA, 2007).  These condition ratings for the National 
Estuary Program are based on a water quality index, a sediment quality index, a benthic index, 
and a fish tissue contaminants index. 

The impairment of waterbodies is manifested in a multitude of ways.  Indeed, EPA’s 
primary process for reporting waterbody condition (Section 303(d) of the CWA—see Chapter 2) 
identifies over 200 distinct types of impairments.  As shown in Table 1-1, these have been 
categorized into 15 broad categories, encompassing about 94 percent of all impairments.  59,515 
waterbodies fall into one of the top 15 categories, while the total reported number of waterbodies 
impaired from all causes is 63,599 (which is an underestimate of the actual total because not all 
waterbodies are assessed). Mercury, microbial pathogens, sediments, other metals, and nutrients 
are the major pollutants associated with impaired waterbodies nationwide.  These constituents 
have direct impacts on aquatic ecosystems and public health, which form the basis of the water 
quality standards set for these compounds.  Sediments can harm fish and macroinvertebrate 
communities by introducing sorbed contaminants, decreasing available light in streams, and 
smothering fish eggs.  Microbial pathogens can cause disease to humans via both ingestion and 
dermal contact and are frequently cited as the cause of beach closures and other recreational 

1 EPA does not yet have the 2004 assessment findings compiled in a consistent format from all the states.  EPA is 
also working on processing the states 2006 Integrated Reports as the 303(d) portions are approved and the states 
submit their final assessment findings.  Susan Holdsworth, EPA, personal communication, September 2007.  
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18 Urban Stormwater Management in the United States 

water hazards in lakes and estuaries.  Nutrient over-enrichment can promote a cascade of events 
in waterbodies from algal blooms to decreases in dissolved oxygen and associated fish kills.  
Metals like mercury, pesticides, and other organic compounds that enter waterways can be taken 
up by fish species, accumulating in their tissues and presenting a health risk to organisms 
(including humans) that consume the fish.   

However, Table 1-1 can be misleading if it implies that degraded water quality is the 
primary metric of impairment.  In fact, many of the nation’s streams, lakes, and estuaries also 
suffer from fundamental changes in their flow regime and energy inputs, alteration of aquatic 
habitats, and resulting disruption of biotic interactions that are not easily measured via pollutant 
concentrations.  Such waters may not be listed on State 303(d) lists because of the absence of a 
corresponding water quality standard that would directly indicate such conditions (like a 
biocriterion). Figure 1-5A, B, and C show examples of such impacted waterbodies. 

Over the years, the greatest successes in improving the nation’s waters have been in 
abating the often severe impairments caused by municipal and industrial point source discharges.  
The pollutant load reductions required of these facilities have been driven by the National 
Pollutant Discharge Elimination System (NPDES) permit requirements of the CWA (see Chapter 
2). Although the majority of these sources are now controlled, further declines in water quality 
remain likely if the land-use changes that typify more diffuse sources of pollution are not 
addressed (Palmer and Allan, 2006).  These include land-disturbing agricultural, silvicultural, 
urban, industrial, and construction activities from which hard-to-monitor pollutants emerge 
during wet-weather events. Pollution from these landscapes has been almost universally 
acknowledged as the most pressing challenge to the restoration of waterbodies and aquatic  

TABLE 1-1 Top 15 Categories of Impairment Requiring CWA Section 303(d) Action 
Cause of Impairment Number of Waterbodies Percent of the Total 
Mercury 8,555 14% 
Pathogens 8,526 14% 
Sediment 6,689 11% 
Metals (other than mercury) 6,389 11% 
Nutrients 5,654 10% 
Oxygen depletion 4,568 8% 
pH 3,389 6% 
Cause unknown - biological integrity 2,866 5% 
Temperature 2,854 5% 
Habitat alteration 2,220 4% 
PCBs 2,081 3% 
Turbidity 2,050 3% 
Cause unknown 1,356 2% 
Pesticides 1,322 2% 
Salinity/TDS/chlorides 996 2% 

Note: “Waterbodies” refers to individual river segments, lakes, and reservoirs.  A single waterbody can 
have multiple impairments.  Because most waters are not assessed, however, there is no estimate of the 
number of unimpaired waters in the United States.  SOURCE: EPA, National Section 303(d) List Fact 
Sheet (http://iaspub.epa.gov/waters/national_rept.control).  The data are based on three-fourths of states 
reporting from 2004 lists, with the remaining from earlier lists and one state from a 2006 list. 
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19 Introduction 

FIGURE 1-5A Headwater tributary in Philadelphia suffering from Urban Stream Syndrome.  
SOURCE: Courtesy of Chris Crockett, City of Philadelphia Water Department (2007). 

Center for Watershed Protection 

FIGURE 1-5B A destabilized stream in Vermont.  SOURCE: Courtesy of Pete LaFlamme, 
Vermont Department of Environmental Conservation. 
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20 Urban Stormwater Management in the United States 

FIGURE 1-5C An urban stream, the Lower Oso Creek in Orange County, California, following a 
storm event.  Oso Creek was formerly an ephemeral stream, but heavy development in the 
contributing watershed has created perennial flow—stormwater flow during wet weather and 
minor wastewater discharges and authorized non-stormwater discharges such as landscape 
irrigation runoff during dry weather.  Courtesy of Eric Stein, Southern California Coastal 
Research Water Project. 

ecosystems nationwide.  All population and development forecasts indicate a continued 
worsening of the environmental conditions caused by diffuse sources of pollution under the 
nation’s current growth and land-use trajectories. 

Recognition of urban stormwater’s role in the degradation of the nation’s waters is but 
the latest stage in the history of this byproduct of the human environment.  Runoff conveyance 
systems have been part of cities for centuries, but they reflected only the desire to remove water 
from roads and walkways as rapidly and efficiently as possible.  In some arid environments, 
rainwater has always been collected for irrigation or drinking; elsewhere it has been treated as an 
unmetered, and largely benign, waste product of cities.  Minimal (unengineered) ditches or pipes 
drained developed areas to the nearest natural watercourse.  Where more convenient, stormwater 
shared conveyance with wastewater, eliminating the cost of a separate pipe system but 
commonly resulting in sewage overflows during rainstorms.  Recognition of downstream 
flooding that commonly resulted from upstream development led to construction of stormwater 
storage ponds or vaults in many municipalities in the 1960s, but their performance has typically 
fallen far short of design objectives (Booth and Jackson, 1997; Maxted and Shaver, 1999; 
Nehrke and Roesner, 2004). Water-quality treatment has been a relatively recent addition to the 
management of stormwater, and although a significant fraction of pollutants can be removed 
through such efforts (e.g., Strecker et al., 2004; see http://www.bmpdatabase.org), the 
constituents remaining even in “treated” stormwater represent a substantial, but largely 
unappreciated, impact to downstream watercourses. 
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21 Introduction 

Of the waterbodies that have been assessed in the United States, impairments from urban 
runoff are responsible for about 38,114 miles of impaired rivers and streams, 948,420 acres of 
impaired lakes, 2,742 square miles of impaired bays and estuaries, and 79,582 acres of impaired 
wetlands (2002 305(b) report). These numbers must be considered an underestimate, since the 
urban runoff category does not include stormwater discharges from municipal separate storm 
sewer systems (MS4s) and permitted industries, including construction.  Urban stormwater is 
listed as the “primary” source of impairment for 13 percent of all rivers, 18 percent of all lakes, 
and 32 percent of all estuaries (2000 305(b) report).  Although these numbers may seem low, 
urban areas cover just 3 percent of the land mass of the United States (Loveland and Auch, 
2004), and so their influence is disproportionately large.  Indeed, developed and developing areas 
that are a primary focus of stormwater regulations contain some of the most degraded waters in 
the country. For example, in Ohio few sites with greater than 27 percent imperviousness can 
meet interim CWA goals in nearby waterbodies, and biological degradation is observed with 
much less urban development (Miltner et al., 2004).  Numerous authors have found similar 
patterns (see Meyer et al., 2005). 

Although no water quality inventory data have been made available from the EPA since 
2002, the dimensions of the stormwater problem can be further gleaned from several past 
regional and national water quality inventories.  Many of these assessments are somewhat dated 
and are subject to the normal data and assessment limitations of national assessment methods, 
but they indicate that stormwater runoff has a deleterious impact on nearly all of the nation’s 
waters. For example: 

•	 Harvesting of shellfish is prohibited, restricted, or conditional in nearly 40 percent of all 
shellfish beds nationally due to high bacterial levels, and urban runoff and failing septic 
systems are cited as the prime causes.  Reopening of shellfish beds due to improved 
wastewater treatment has been more than offset by bed closures due to rapid coastal 
development (NOAA, 1992; EPA, 1998). 

•	 In 2006 there were over 15,000 beach closings or swimming advisories due to bacterial 
levels exceeding health and safety standards, with polluted runoff and stormwater cited as 
the cause of the impairment 40 percent of the time (NRDC, 2007). 

•	 Pesticides were detected in 97 percent of urban stream water samples across the United 
States, and exceeded human health and aquatic life benchmarks 6.7 and 83 percent of the 
time, respectively (USGS, 2006).  In 94 percent of fish tissues sampled in urban areas 
nationwide, organochlorine compounds were detected. 

•	 Urban development was responsible for almost 39 percent of freshwater wetland loss 
(88,960 acres) nationally between 1998 and 2004 (Dahl, 2006), and the direct impact of 
stormwater runoff in degrading wetland quality is predicted to affect an even greater 
acreage (Wright et al., 2006). 

•	 Eastern brook trout are present in intact populations in only 5 percent of more than 
12,000 subwatersheds in their historical range in eastern North America, and urbanization 
is cited as a primary threat in 25 percent of the remaining subwatersheds with reduced 
populations (Trout Unlimited, 2006). 
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22 Urban Stormwater Management in the United States 

•	 Increased flooding is common throughout urban and suburban areas, sometimes as a 
consequence of improperly sited development (Figure 1-6A) but more commonly as a 
result of increasing discharges over time resulting from progressive urbanization farther 
upstream (Figure 1-6B).  According to FEMA (undated), property damage from all types 
of flooding, from flash floods to large river floods, averages $2 billion a year. 

•	 The chemical effects of stormwater runoff are pervasive and severe throughout the 
nation’s urban waterways, and they can extend far downstream of the urban source.  
Stormwater discharges from urban areas to marine and estuarine waters cause greater 
water column toxicity than similar discharges from less urban areas (Bay et al., 2003). 

•	 A variety of studies have shown that stormwater runoff is a vector of pathogens with 
potential human health implications in both freshwater (Calderon et al., 1991) and marine 
waters (Dwight et al., 2004; Colford et al., 2007). 

A B 

FIGURE 1-6 (A) New residential construction in the path of episodic stream discharge 
(Issaquah, Washington); (B) recent flooding of an 18th-century tavern in Collegeville, 
Pennsylvania following a storm event in an upstream developing watershed.  SOURCES: Derek 
Booth, Stillwater Sciences, Inc., and Robert Traver, Villanova University. 

WHY IS IT SO HARD TO REDUCE THE IMPACTS OF STORMWATER? 

“Urban stormwater” is the runoff from a landscape that has been affected in some fashion 
by human activities, during and immediately after rain.  Most visibly, it is the water flow over 
the ground surface, which is collected by natural channels and artificial conveyance systems 
(pipes, gutters, and ditches) and ultimately routed to a stream, river, lake, wetland, or ocean.  It 
also includes water that has percolated into the ground but nonetheless reaches a stream channel 
relatively rapidly (typically within a day or so of the rainfall), contributing to the high discharge 
in a stream that commonly accompanies rainfall.  The subsurface flow paths that contribute to 
this stormflow response are typically quite shallow, in the upper layers of the soil, and are 
sometimes termed “interflow.”  They stand in contrast to deeper groundwater paths, where water 
moves at much lower velocities by longer paths and so reaches the stream slowly, over periods 
of days, weeks, or months.  This deeper flow sustains streamflow during rainless periods and is 
usually called baseflow, as distinct from “stormwater.”  A formal distinction between these types 
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23 Introduction 

of runoff is sometimes needed for certain computational procedures, but for most purposes a 
qualitative understanding is sufficient. 

These runoff paths can be identified in virtually all modified landscapes, such as 
agriculture, forestry, and mining.  However, this report focuses on those settings with the 
particular combination of activities that constitute “urbanization,” by which we mean to include 
the commonly understood conversion (whether incremental or total) of a vegetated landscape to 
one with roads, houses, and other structures. 

Although the role of urban stormwater in degrading the nation’s waters has been 
recognized for decades (e.g., Klein, 1979), reducing that role has been notoriously difficult.  This 
difficulty arises from three basic attributes of what is commonly termed “stormwater”: 

1.	 It is produced from literally everywhere in a developed landscape; 
2.	 Its production and delivery are episodic, and these fluctuations are difficult to attenuate; 

and 
3.	 It accumulates and transports much of the collective waste of the urban environment. 

Wherever grasslands and forest are replaced by urban development in general, and 
impervious surfaces in particular, the movement of water across the landscape is radically altered 
(see Figure 1-7). Nearly all of the associated problems result from one underlying cause: loss of 
the water-retaining function of the soil and vegetation in the urban landscape.  In an undeveloped, 
vegetated landscape, soil structure and hydrologic behavior are strongly influenced by biological 
activities that increase soil porosity (the ratio of void space to total soil volume) and the number 
and size of macropores, and thus the storage and conductivity of water as it moves through the 
soil. Leaf litter on the soil surface dissipates raindrop energy; the soil’s organic content reduces 
detachment of small soil particles and maintains high surface infiltration rates.  As a 
consequence, rainfall typically infiltrates into the ground surface or is evapotranspired by 
vegetation, except during particularly intense rainfall events (Dunne and Leopold, 1978). 

In the urban landscape, these processes of evapotranspiration and water retention in the soil 
may be lost for the simple reason that the loose upper layers of the soil and vegetation are gone— 
stripped away to provide a better foundation for roads and buildings.  Even if the soil still exists, it 
no longer functions if precipitation is denied access because of paving or rooftops.  In either case, a 
stormwater runoff reservoir of tremendous volume is removed from the stormwater runoff system; 
water that may have lingered in this reservoir for a few days or many weeks, or been returned 
directly to the atmosphere by evaporation or transpiration by plants, now flows rapidly across the 
land surface and arrives at the stream channel in short, concentrated bursts of high discharge. 

This transformation of the hydrologic regime from one where subsurface flow once 
dominated to one where overland flow now dominates is not simply a readjustment of runoff flow 
paths, and it does not just result in a modest increase in flow volumes.  It is a wholesale 
reorganization of the processes of runoff generation, and it occurs throughout the developed 
landscape.  As such, it can affect every aspect of that runoff (Leopold, 1968)—not only its rate of 
production, its volume, and its chemistry, but also what it indirectly affects farther downstream 
(Walsh et al., 2005a).  This includes erosion of mobile channel boundaries, mobilization of once-
static channel elements (e.g., large logs), scavenging of contaminants from the surface of the urban 
landscape, and efficient transfer of heat from warmed surfaces to receiving waterbodies.  These 
changes have commonly inspired human reactions—typically with narrow objectives but carrying  
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24 Urban Stormwater Management in the United States 

FIGURE 1-7 Schematic of the hydrologic pathways in humid-region watersheds, before and 
after urban development.  The sizes of the arrows suggest relative magnitudes of the different 
elements of the hydrologic cycle, but conditions can vary greatly between individual catchments 
and only the increase in surface runoff in the post-development condition is ubiquitous.  
SOURCE: Adapted from Schueler (1987) and Maryland Department of the Environment; 
http://www.mde.state.md.us/Programs/WaterPrograms. 

additional, far-ranging consequences—such as the piping of once-exposed channels, bank 
armoring, and construction of large open-water detention ponds (e.g., Lieb and Carline, 2000). 

This change in runoff regime is also commonly accompanied by certain land-use activities 
that have the potential to generate particularly harmful or toxic discharges, notably those 
commercial activities that are the particular focus of the industrial NPDES permits.  These include 
manufacturing facilities, transport of freight or passengers, salvage yards, and a more generally 
defined category of “sites where industrial materials, equipment, or activities are exposed to 
stormwater” (e.g., EPA, 1992). 

Other human actions are associated with urban landscapes that do not affect stormwater 
directly, but which can further amplify the negative consequences of altered flow.  These actions 
include clearing of riparian vegetation around streams and wetlands, introduction of atmospheric 
pollutants that are subsequently deposited, inadvertent release of exotic chemicals into the 
environment, and channel crossings by roads and utilities.  Each of these additional actions further 
degrades downstream waterbodies and increases the challenge of finding effective methods to 
reverse these changes (Boulton, 1999).  There is little doubt as to why the problem of urban 
stormwater has not yet been “solved”—because every functional element of an aquatic 
ecosystem is affected.  Urban stormwater has resulted in such widespread impacts, both physical 
and biological, in aquatic systems across the world that this phenomenon has been termed the 
“Urban Stream Syndrome” (see Figure 1-5; Walsh et al., 2005b). 

Of the many possible ways to consider these conditions, Karr (1991) has recommended a 
simple yet comprehensive grouping of the major stressors arising from urbanization that 
influence aquatic assemblages (Figure 1-8).  These include chemical pollutants (water quality 
and toxicity); changes to flow magnitude, frequency, and seasonality of various discharges; the 

PREPUBLICATION 


RB-AR51289



25 Introduction  

physical aspects of stream, lake, or wetland habitats; the energy dynamics of food webs, sunlight, 
and temperature; and biotic interactions between native and exotic species.  Stormwater and 
stormwater-related impacts encompass all of these categories, some directly (e.g., water 
chemistry) and some indirectly (e.g., habitat, energy dynamics). Because of the wide-ranging 
effects of stormwater, programs to abate stormwater impacts on aquatic systems must deal with a 
broad range of impairments far beyond any single altered feature, whether traditional water-
chemistry parameters or flow rates and volumes. 
 
 
 
 Urbanization Urbanization 
 drivers effects 

 
 • Human 
 population 
 • Impervious 
 area 
 
 

• Vegetation 
loss 

• Road  density 
 
 
 
 
FIGURE 1-8 Five features that are affected by urban development and, in turn, affect biological 
conditions in urban streams.  SOURCES: Modified from Karr (1991), Karr and Yoder (2004), and Booth 
(2005). Reprinted, with permission, from Karr (1991). Copyright 2001 by Ecological Society of America. 
Reprinted, with permission, from Karr and Yoder (2004). Copyright 2004 by American Society of Civil 
Engineers.  Reprinted, with permission, from Booth (2005). Copyright 2005 by the North American 
Benthological Society. 
 
 
 The broad spatial scale of where and how these impacts are generated suggests that 
solutions, if effective, should be executed at an equivalent scale.  Although the “problem” of 
stormwater runoff is manifested most directly as an altered hydrograph or elevated 
concentrations of pollutants, it is ultimately an expression of land-use change at a landscape 
scale.  Symptomatic solutions, applied only at the end of a stormwater collection pipe, are not 
likely to prove fully effective because they are not functioning at the scale of the original 
disturbance (Kloss and Calarusse, 2006). 

The landscape-scale generation of stormwater has a number of consequences for any 
attempt to reduce its effects on receiving waters, as described below. 

 
 

Sources and Volumes 

 

The “source” of stormwater runoff is dispersed, making collection and centralized 
treatment challenging.  To the extent that collection is successful, however, the flip side of this 
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26 Urban Stormwater Management in the United States 

condition—very large volumes—becomes manifest.  Either an extensive infrastructure brings 
stormwater to centralized facilities, whose operation and maintenance may be relatively 
straightforward (e.g., Anderson et al., 2002) but of modest effectiveness, or stormwater remains 
dispersed for management, treatment, or both across the landscape (e.g., Konrad and Burges, 
2001; Holman-Dodds et al., 2003; Puget Sound Action Team, 2005; Walsh et al., 2005a; Bloom, 
2006; van Roon, 2007), better mimicking the natural processes of runoff generation but requiring 
a potentially unlimited number of “facilities” that may have their own particular needs for space, 
cost, and maintenance. 

Treatment Challenges 

Regardless of the scale at which treatment is attempted, technological difficulties are 
significant because of the variety of “pollutants” that must be addressed.  These include physical 
objects, from large debris to microscopic particles; chemical constituents, both dissolved and 
immiscible; and less easily categorized properties such as temperature.  Wastewater treatment 
plants manage a similarly broad range of pollutants, but stormwater flows have highly unsteady 
inflows and, when present, typically much greater volumes to treat. 

Industrial sources of stormwater pose a particularly challenging problem because 
potential generators of polluted or toxic runoff are widespread and are regulated under NPDES 
permitting by their activities, not by the specific category of industrial activity under which they 
fall. This complicates any systematic effort to identify those entities that should be regulated 
(Duke et al., 1999). Even for the limited number of regulated generators, pollution prevention 
measures are of uncertain effectiveness. 

Soil erosion from construction sites is another pollution source that has proven difficult to 
effectively control. Although most bare sites are relatively small and only short-lived, at any 
given time there can be many sites under construction, each of which can deliver sediment loads 
to downstream waterbodies at rates that exceed background levels by many orders of magnitude 
(e.g., Wolman and Schick, 1967).  Relatively effective approaches and technologies exist to 
dramatically reduce the magnitude of these sediment discharges (e.g., Raskin et al., 2005), but 
they depend on conscientious installation and regular maintenance.  Enforcement of such 
requirements, normally a low-priority activity of local departments of building or public works, 
is commonly lacking. 

Another difference between the stormwater and wastewater streams is that stormwater 
treatment must address not only “pollutants” but also physically and ecologically deleterious 
changes in flow rate and total runoff volume.  Treating these changes constitutes a particularly 
difficult task for two reasons. First, there is simply more runoff, as a rule, and so replicating the 
predevelopment hydrograph is not an option—the increased volume of runoff guarantees that 
some discharges, some of the time, must be allowed to increase.  Second, there is little agreement 
on what constitutes “adequate” or “effective” treatment for the various attributes of flow.  Even 
the most basic metrics, such as the magnitude of peak flow, can require extensive infrastructure 
to achieve (e.g., Booth and Jackson, 1997); other flow metrics that correlate more directly with 
undesired effects on physical and biological systems can require even greater efforts to match.  
In many cases, the urban-induced transformation of the flow regime makes true “mitigation” 
virtually impossible. 
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27 Introduction 

Widespread Cause and Effects 

The spatial scale of stormwater generation and its impacts is wide-ranging.  “Generators” 
are literally landscape-wide, and impacts can occur at every location in the path followed by 
urban runoff, from source to receiving waterbody (Hamilton et al., 2004).  There are few ways to 
demonstrate causal connections between distributed landscape sources and cumulative 
downstream effects (Allan, 2004), and so site-specific mitigation typically provides little lasting 
improvement in the watershed as a whole (Maxted and Shaver, 1997). 

Stormwater Measurements 

The desired attributes of stormwater runoff are normally expressed through a 
combination of physical and chemical parameters.  These parameters are commonly presumed to 
have direct correlation to attributes of human or ecological concern, such as the condition of 
human or fish communities, or the stability of a stream channel, even though these parameters do 
not directly measure those effects.  The most commonly measured physical parameters are 
hydrologic and simply measure the rate of flow past a specified location.  Both the absolute, 
instantaneous magnitude of that flow rate (i.e., the discharge) and the variations in that rate over 
multiple time scales (i.e., how rapidly the discharge varies over an hour, a day, a season, etc.) can 
be captured by analysis of a continuous time series of a flow.  Obviously, however, a nearly 
unlimited number of possible metrics, capturing a multitude of temporal scales, could be defined 
(Poff et al., 1997, 2006; Cassin et al., 2004; Konrad et al., 2005; Roy et al., 2005; Chang, 2007).  
Commonly only a single parameter—the peak storm discharge for a given return period (Hollis, 
1975)—has been emphasized in the past.  Mitigation of urban-induced flow increases have 
followed this narrow approach, typically by endeavoring to reduce peak discharge by use of 
detention ponds but leaving the underlying increase in runoff volumes—and the associated 
augmentation of both frequency and duration of high discharges—untouched.  This partly 
explains why evaluation of downstream conditions commonly document little improvement 
resulting from traditional flow-mitigation measures (e.g., Maxted and Shaver, 1997; Roesner et 
al., 2001; May and Horner, 2002). 

Other physical parameters, less commonly measured or articulated, can also express the 
conditions of downstream watercourses. Measures of size or complexity, particularly for stream 
channels, are particularly responsive to the changes in flow regime and discharge.  Booth (1990) 
suggested that discriminating between channel expansion, the proportional increase in channel 
cross-sectional area with increasing discharge, and channel incision, the catastrophic vertical 
downcutting that sometimes accompanies urban-induced flow increases, captures important end-
members of the physical response to hydrologic change.  The former (proportional expansion) is 
more thoroughly documented (Hammer, 1972; Hollis and Luckett, 1976; Morisawa and LaFlure, 
1982; Neller, 1988; Whitlow and Gregory, 1989; Booth and Jackson, 1997; Moscrip and 
Montgomery, 1997; Booth and Henshaw, 2001); the latter (catastrophic incision) is more 
difficult to quantify but has been recognized in both urban and agricultural settings (e.g., Simon, 
1989). Both types of changes result not only in a larger channel but also in substantial 
simplification and loss of features normally associated with high-quality habitat for fish and 
other in-stream biota.  The sediment released by these “growing channels” also can be the largest 
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28 Urban Stormwater Management in the United States 

component of the overall sediment load delivered to downstream waterbodies (Trimble, 1997; 
Nelson and Booth, 2002). 

Chemical parameters (or, historically, “water-quality parameters”; see Dinius, 1987; 
Gergel et al., 2002) cover a host of naturally and anthropogenically occurring constituents in 
water. In flowing water these are normally expressed as instantaneous measurements of 
concentration. In waterbodies with long residence times, such as lakes, these may be expressed 
as either concentrations or as loads (total accumulated amounts, or total amounts integrated over 
an extended time interval).  The CWA defined a list of priority pollutants, of which a subset is 
regularly measured in many urban streams (e.g., Field and Pitt, 1990).  Parameters that are not 
measured may or may not be present, but without assessment they are rarely recognized for their 
potential (or actual) contribution to waterbody impairment. 

Other attributes of stormwater do not fit as neatly into the categories of water quantity or 
water quality. Temperature is commonly measured and is normally treated as a water quality 
parameter, although it is obviously not a chemical property of the water (LeBlanc et al., 1997; 
Wang et al., 2003). Similarly, direct or indirect measures of suspended matter in the water 
column (e.g., concentration of total suspended solids, or secchi disk depths in a lake) are 
primarily physical parameters but are normally included in water quality metrics.  Flow velocity 
is rarely measured in either context, even though it too correlates directly to stream-channel 
conditions. Even more direct expressions of a flow’s ability to transport sediment or other 
debris, such as shear stress or unit stream power, are rarely reported and virtually never 
regulated. 

*** 

Urban runoff degrades aquatic systems in multiple ways, which confounds our attempts 
to define causality or to demonstrate clear linkages between mitigation and ecosystem 
improvement.  It is generally recognized from the conceptual models that seek to describe this 
system that no single element holds the key to ecosystem condition.  All elements must be 
functional, and yet every element can be affected by urban runoff in different ways.  These 
impacts occur at virtually all spatial scales, from the site-specific to the landscape; this breadth 
and diversity challenges our efforts to find effective solutions. 

This complexity and the continued growth of the built environment also present 
fundamental social choices and management challenges.  Stormwater control measures entail 
substantial costs for their long-term maintenance, monitoring to determine their performance, 
and enforcement of their use—all of which must be weighed against their (sometimes unproven) 
benefits. Furthermore, the overarching importance of impervious surfaces inextricably links 
stormwater management to land-use decisions and policy.  For example, where a reversal of the 
effects of urbanization cannot be realized, more intensive land-use development in certain areas 
may be a paradoxically appropriate response to reduce the overall impacts of stormwater.  That 
is, increasing population density and impervious cover in designated urban areas may reduce the 
creation of impervious surface and the associated ecological impacts in areas that will remain 
undeveloped as a result. In these highly urban areas (with very high percentages of impervious 
surface), aquatic conditions in local streams will be irreversibly changed and the Urban Stream 
Syndrome may be unavoidable to some extent.  Where these impacts occur and what effort and 
cost will be used to avoid these impacts are both fundamental issues confronting the nation as it 
attempts to address stormwater.  

PREPUBLICATION 


RB-AR51293



  

 

 

 

 

29 Introduction 

IMPETUS FOR THE STUDY AND REPORT ROADMAP 


In 1972 Congress amended the Federal Water Pollution Control Act (subsequently 
referred to as the Clean Water Act) to require control of discharges of pollutants to waters of the 
United States from point sources.  Initial efforts to improve water quality using NPDES permits 
focused primarily on reducing pollutants from industrial process wastewater and municipal 
sewage discharges. These point source discharges were clearly and easily shown to be 
responsible for poor, often drastically degraded conditions in receiving waterbodies because they 
tended to emanate from identifiable and easily monitored locations, such as pipe outfalls. 

As pollution control measures for industrial process wastewater and municipal sewage 
were implemented and refined during the 1970s and 1980s, more diffuse  sources of water 
pollution have become the predominant causes of water quality impairment, including 
stormwater runoff.  To address the role of stormwater in causing water quality impairments, 
Congress included Section 402(p) in the CWA; this section established a comprehensive, two-
phase approach to stormwater control using the NPDES program.  In 1990 EPA issued the Phase 
I Stormwater Rule (55 Fed. Reg. 47990; November 16, 1990) requiring NPDES permits for 
operators of municipal separate storm sewer systems (MS4s) serving populations over 100,000 
and for runoff associated with industrial activity, including runoff from construction sites five 
acres and larger. In 1999 EPA issued the Phase II Stormwater Rule (64 Fed. Reg. 68722; 
December 8, 1999), which expanded the requirements to small MS4s in urban areas and to 
construction sites between one and five acres in size. 

Since EPA’s stormwater program came into being, several problems inherent in its 
design and implementation have become apparent.  As discussed in more detail in Chapter 2, 
problems stem to a large extent from the diffuse nature of stormwater discharges combined with 
a regulatory process that was created for point sources (the NPDES permitting approach).  These 
problems are compounded by the shear number of entities requiring oversight.  Although exact 
numbers are not available, EPA estimates that the number of regulated MS4s is about 7,000, 
including 1,000 Phase I municipalities and 6,000 from Phase II.  The number of industrial 
permittees is thought to be around 100,000.  Each year, the construction permit covers around 
200,000 permittees each for both Phase I (five acres or greater) and Phase II (one to five acres) 
projects. Thus, the total number of permittees under the stormwater program at any time 
numbers greater than half a million.  There are fewer than 100,000 non-stormwater (meaning 
wastewater) permittees covered by the NPDES program, such that stormwater permittees 
account for approximately 80 percent of NPDES-regulated entities.  To manage this large 
number of permittees, the stormwater program relies heavily on the use of general permits to 
control industrial, construction, and Phase II MS4 discharges, which are usually statewide, one
size-fits-all permits in which general provisions are stipulated. 

An example of the burden felt by a single state is provided by Michigan (David 
Drullinger, Michigan Department of Environmental Quality Water Bureau, personal 
communication, September 2007).  The Phase I Stormwater regulations that became effective in 
1990 regulate 3,400 industrial sites, 765 construction sites per year, and five large cities in 
Michigan. The Phase II regulations, effective since 1999, have extended the requirements to 
7,000 construction sites per year and 550 new jurisdictions, which are comprised of about 350 
“primary jurisdictions” (cities, villages, and townships) and 200 “nested jurisdictions” (county 
drains, road agencies, and public schools).  Often, only a handful of state employees are 
allocated to administer the entire program (see the survey in Appendix C). 
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In order to comply with the CWA regulations, permittees must fulfill a number of 
requirements, including the creation and implementation of a stormwater pollution prevention 
plan, and in some cases, monitoring of stormwater discharges.  Stormwater pollution prevention 
plans document the stormwater control measures (SCMs; sometimes known as best management 
practices or BMPs) that will be used to prevent or slow stormwater from quickly reaching nearby 
waterbodies and degrading their quality.  These include structural methods such as detention 
ponds and nonstructural methods such as designing new development to reduce the percentage of 
impervious surfaces.  Unfortunately, data on the degree of pollutant reduction that can be 
assigned to a particular SCM are only now becoming available (see Chapter 5). 

Other sources of variability in EPA’s stormwater program are that (1) there are three 
permit types (municipal, industrial, and construction), (2) some states and local governments 
have assumed primacy for the program from EPA while others have not, and state effluent limits 
or benchmarks for stormwater discharges may differ from the federal requirements, and (3) 
whether there are monitoring requirements varies depending on the regulating entity and the type 
of activity. For industrial stormwater there are 29 sectors of industrial activity covered by the 
general permit, each of which is characterized by a different suite of possible contaminants and 
SCMs. 

Because of the industry-, site-, and community-specific nature of stormwater pollution 
prevention plans, and because of the lack of resources of most NPDES permitting authorities to 
review these plans and conduct regular compliance inspections, water quality-related 
accountability in the stormwater program is poor.  Monitoring data are minimal for most 
permittees, despite the fact that they are often the only indicators of whether an adequate 
stormwater program is being implemented.  At the present time, available monitoring data 
indicate that many industrial facilities routinely exceed “benchmark values” established by EPA 
or the states, although it is not clear whether these exceedances provide useful indicators of 
stormwater pollution prevention plan inadequacies or potential water quality problems.  These 
uncertainties have led to mounting and contradictory pressure from permittees to eliminate 
monitoring requirements entirely as well as from those hoping for greater monitoring 
requirements to better understand the true nature of stormwater discharges and their impact. 

To improve the accountability of it Stormwater Program, EPA requested advice on 
stormwater issues from the National Research Council’s (NRC’s) Water Science and 
Technology Board as the next round of general permits is being prepared.  Although the drivers 
for this study have been in the industrial stormwater arena, this study considered all entities 
regulated under the NPDES program (municipal, industrial, and construction).  The following 
statement of task guided the work of the committee: 

(1) Clarify the mechanisms by which pollutants in stormwater discharges affect ambient 
water quality criteria and define the elements of a “protocol” to link pollutants in 
stormwater discharges to ambient water quality criteria.   

(2) Consider how useful monitoring is for both determining the potential of a discharge 
to contribute to a water quality standards violation and for determining the adequacy of 
stormwater pollution prevention plans.  What specific parameters should be monitored 
and when and where?  What effluent limits and benchmarks are needed to ensure that the 
discharge does not cause or contribute to a water quality standards violation? 
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(3) Assess and evaluate the relationship between different levels of stormwater pollution 
prevention plan implementation and in-stream water quality, considering a broad suite of 
SCMs. 

(4) Make recommendations for how to best stipulate provisions in stormwater permits to 
ensure that discharges will not cause or contribute to exceedances of water quality 
standards. This should be done in the context of general permits.  As a part of this task, 
the committee will consider currently available information on permit and program 
compliance. 

(5) Assess the design of the stormwater permitting program implemented under the 
CWA. 

The report is intended to inform decision makers within EPA, affected industries, public 
stormwater utilities, other government agencies and the private sector about potential options for 
managing stormwater. 

EPA requested that the study be limited to those issues that fall under the agency’s 
current regulatory scheme for stormwater, which excludes nonpoint sources of pollution such as 
agricultural runoff and septic systems.  Thus, these sources are not extensively covered in this 
report. The reader is referred to NRC (2000, 2005) for more detailed information on the 
contribution of agricultural runoff and septic systems to waterbody impairment and on 
innovative technologies for treating these sources.  Also at the request of EPA, concentrated 
animal feeding operations and combined sewer overflows were not a primary focus.  However, 
the committee felt that in order to be most useful it should opine on certain critical effects of 
regulated stormwater beyond the delivery of traditional pollutants.  Thus, changes in stream 
flow, streambank erosion, and habitat alterations caused by stormwater are considered, despite 
the relative inattention given to them in current regulations. 

Chapter 2 presents the regulatory history of stormwater control in the United States, 
focusing on relevant portions of the CWA and the regulations that have been created to 
implement the Act.  Federal, state, and local programs for or affecting stormwater management 
are described and critiqued. Chapter 3 deals with the first item in the statement of task.  It 
reviews the scientific aspects of stormwater, including sources of pollutants in stormwater, how 
stormwater moves across the land surface, and its impacts on receiving waters.  It reflects the 
best of currently available science, and addresses biological endpoints that go far beyond 
ambient water quality criteria.  Methods for monitoring and modeling stormwater (the subject of 
the second item in the statement of task) are described in Chapter 4.  The material evaluates the 
usefulness of current benchmark and MS4 monitoring requirements, and suggestions for 
improvement are made.  The latter half of the chapter considers the multitude of models 
available for linking stormwater discharges to ambient water quality.  This analysis makes it 
clear that stormwater pollution cannot yet be treated as a deterministic system (in which the 
contribution of individual dischargers to a waterbody impairment can be identified) without 
significantly greater investment in model development.  Addressing primarily the third item in 
the statement of task, Chapter 5 considers the vast suite of both structural and nonstructural 
measures designed to control stormwater and reduce its pollutant loading to waterbodies.  It also 
takes on relevant larger-scale concepts, such as the benefit of stormwater management within a 
watershed framework.  In Chapter 6, the limitations and possibilities associated with a new 
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regulatory approach are explored, as are those of an enhanced but more traditional scheme.  
Numerous suggestions for improving the stormwater permitting process for municipalities, 
industrial sites, and construction are made.  Along with Chapter 2, this chapter addresses the 
final two items in the committee’s statement of task. 
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Chapter 2 

The Challenge of Regulating Stormwater 


Although stormwater has long been regarded as a major culprit in urban flooding, only in 
the past 30 years have policymakers appreciated the significant role stormwater plays in the 
impairment of urban watersheds.  This recent rise to fame has led to a cacophony of federal, 
state, and local regulations to deal with stormwater, including the federal Clean Water Act 
(CWA) implemented by the U.S. Environmental Protection Agency (EPA).  Perhaps because this 
longstanding environmental problem is being addressed so late in the development and 
management of urban watersheds, the laws that mandate better stormwater control are generally 
incomplete and were often passed for other purposes, like industrial waste control. 

This chapter discusses the regulatory programs that govern stormwater, particularly the 
federal program, explaining how these programs manage stormwater only impartially and often 
inadequately. While progress has been made in the regulation of urban stormwater—from the 
initial emphasis on simply moving it away from structures and cities as fast as possible to its role 
in degrading neighboring waterbodies—a significant number of gaps remain in the existing 
system.  Chapter 6 returns to these gaps and considers the ways that at least some of them may 
be addressed. 

FEDERAL REGULATORY FRAMEWORK FOR STORMWATER 

The Clean Water Act 

The CWA is a comprehensive piece of U.S. legislation that has a goal of restoring and 
maintaining the chemical, physical, and biological integrity of the nation’s waters.  Its long-term 
goal is the elimination of polluted discharges to surface waters (originally by 1985), although 
much of its current effort focuses on the interim goal of attaining swimmable and fishable 
waters. Initially enacted as the Federal Water Pollution Control Act in 1948, it was revised by 
amendments in 1972 that gave it a stronger regulatory, water chemistry-focused basis to deal 
with acute industrial and municipal effluents that existed in the 1970s.  Amendments in 1987 
broadened its focus to deal with more diffuse sources of impairments, including stormwater.  
Improved monitoring over the past two decades has documented that although discharges have 
not been eliminated, there has been a widespread lessening of the effects of direct municipal and 
industrial wastewater discharges. 

A timeline of federal regulatory events over the past 125 years relevant to stormwater, 
which includes regulatory precursors to the 1972 CWA, is shown in Table 2-1.  The table reveals 
that while there was a flourish of regulatory activity related to stormwater during the mid-1980s 
to 1990s, there has been much less regulatory activity since that time. 
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40 Urban Stormwater Management in the United States 

TABLE 2-1 Legal and Regulatory Milestones for the Stormwater Program 
1886 Rivers and Harbors Act. A navigation-oriented statute that was used in the 1960s and 1970s to 

challenge unpermitted pollutant discharges from industry. 
1948 
1952 
1955 

Federal Water Pollution Control Act.  Provided matching funds for wastewater treatment 
facilities, grants for state water pollution control programs, and limited federal authority to act 
against interstate pollution. 

1965 Water Quality Act.  Required states to adopt water quality standards for interstate waters subject 
to federal approval.  It also required states to adopt state implementation plans, although failure to 
do so would not result in a federally implemented plan. As a result, enforceable requirements 
against polluting industries, even in interstate waters, was limited. 

1972 Federal Water Pollution Control Act.  First rigorous national law prohibiting the discharge of 
pollutants into surface waters without a permit. 

• Goal is to restore and maintain health of U.S. waters 
• Protection of aquatic life and human contact recreation by 1983 
• Eliminate discharge of pollutants by 1985 
• Wastewater treatment plant financing 

Clean Water Act Section 303(d) 
• Contains a water quality-based strategy for waters that remain polluted after the 

implementation of technology-based standards. 
• Requires states to identify waters that remain polluted, to determine the total maximum 

daily loads that would reverse the impairments, and then to allocate loads to sources.  If 
states do not perform these actions, EPA must. 

Clean Water Act Section 208 
• Designated and funded the development of regional water quality management plans 

to assess regional water quality, propose stream standards, identify water quality 
problem areas, and identify wastewater treatment plan long-term needs.  These plans 
also include policy statements which provide a common consistent basis for decision 
making. 

1977 Clean Water Act Sections 301 and 402  
1981 • Control release of toxic pollutants to U.S. waters 

• Technology treatment standards for conventional pollutants and priority toxic pollutants. 
• Recognition of technology limitations for some processes. 

1977 NRDC vs. Costle.  Required EPA to include stormwater discharges in the National Pollution 
Discharge Elimination System (NPDES) program. 

1987 Clean Water Act Amended Sections 301 and 402 
• Control toxic pollutants discharged to U.S. waters. 
• Manage urban stormwater pollution. 
• Numerical criteria for all toxic pollutants. 
• Integrated control strategies for impaired waters. 
• Stormwater permit programs for urban areas and industry. 
• Stronger enforcement penalties. 
• Anti-backsliding provisions. 
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41 The Challenge of Regulating Stormwater 

1990 EPA’s Phase I Stormwater Permit Rules are Promulgated 
• Application and permit requirements for large and medium municipalities 
• Application and permit requirements for light and heavy industrial facilities based on 

Standard Industrial Classification (SIC) Codes, and construction activity ≥ 5 acres 
1999 EPA’s Phase II Stormwater Permit Rules are Promulgated 

• Permit requirements for census-defined urbanized areas 
• Permit requirements for construction sites 1 to 5 acres 

1997- Total Maximum Daily Load (TMDL) Program Litigation 
2001 • Courts order EPA to establish TMDLs in a number of states if the states fail to do so.  

The TMDLs assign Waste Load Allocations for stormwater discharges which must be 
incorporated as effluent limitations in stormwater permits. 

2006-
2008 

Section 323 of the Energy Policy Act of 2005 
• EPA promulgates rule (2006) to exempt stormwater discharges from oil and gas 

exploration, production, processing, treatment operations, or transmission facilities 
from NPDES stormwater permit program. 

• In 2008, courts order EPA to reverse the rule which exempted certain activities in the 
oil and gas exploration industry from storm water regulations.  In Natural Resources 
Defense Council vs. EPA (9th Cir. 2008), the court held that it was “arbitrary and 
capricious” to exempt from the Clean Water Act stormwater discharges containing 
sediment contamination that contribute to a violation of water quality standards. 

2007 Energy Independence and Security Act of 2007 
• Requires all federal development and redevelopment projects with a footprint above 

5,000 square feet to achieve predevelopment hydrology to the “maximum extent 
technically feasible.” 

The Basic NPDES Program: Regulating Pollutant Discharges 

The centerpiece of the CWA is its mandate “that all discharges into the nation’s waters 
are unlawful, unless specifically authorized by a permit” [42 U.S.C. §1342(a)].  Discharges do 
not include all types of pollutant flows, however.  Instead, “discharges” are defined more 
narrowly as “point sources” of pollution, which in turn include only sources that flow through a 
discrete conveyance, like a pipe or ditch, into a lake or stream [33 U.S.C. §§ 1362(12) and (14)].  
Much of the focus of the CWA program, then, is on limiting pollutants emanating from these 
discrete, point sources directly into waters of the United States.  Authority to control nonpoint 
sources of pollution, like agricultural runoff (even when drained via pipes or ditches), is 
generally left to the states with more limited federal oversight and direction. 

All point sources of pollutants are required to obtain a National Pollutant Discharge 
Elimination System (NPDES) permit and ensure that their pollutant discharges do not exceed 
specified effluent standards. Congress also commanded that rather than tie effluent standards to 
the needs of the receiving waterbody—an exercise that was far too scientifically uncertain and 
time-consuming—the effluent standards should first be based on the best available pollution 
technology or the equivalent.  In response to a very ambitious mandate, EPA has promulgated 
very specific, quantitative discharge limits for the wastewater produced by over 30 industrial 
categories of sources based on what the best pollution control technology could accomplish, and 
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42 Urban Stormwater Management in the United States 

it requires at least secondary treatment for the effluent produced by most sewage treatment 
plants. Under the terms of their permits, these large sources are also required to self-monitor 
their effluent at regular intervals and submit compliance reports to state or federal regulators.   

EPA quickly realized after passage of the CWA in 1972 that if it were required to 
develop pollution limits for all point sources, it would need to regulate hundreds of thousands 
and perhaps even millions of small stormwater ditches and thousands of small municipal 
stormwater outfalls, all of which met the technical definition of “point source”.  It attempted to 
exempt all these sources, only to have the D.C. Circuit Court read the CWA to permit no 
exemptions [NRDC vs. Costle, 568 F.2d 1369 (D.C. Cir. 1977)]. In response, EPA developed a 
“general” permit system (an “umbrella” permit that covers multiple permittees) for smaller 
outfalls of municipal stormwater and similar sources, but it generally did not require these 
sources to meet effluent limitations or monitor their effluent. 

It should be noted that, while the purpose of the CWA is to ensure protection of the 
physical, biological, and chemical integrity of the nation’s waters, the enforceable reach of the 
Act extends only to the discharges of “pollutants” into waters of the United States [33 U.S.C. § 
1311(a); cf. PUD No. 1 of Jefferson County v. Washington Department of Ecology, 511 U.S. 
700 (1994) (providing states with broad authority under section 401 of the CWA to protect 
designated uses, not simply limit the discharge of pollutants)].  Even though “pollutant” is 
defined broadly in the Act to include virtually every imaginable substance added to surface 
waters, including heat, it has not traditionally been read to include water volume [33 U.S.C. § 
1362(6)]. Thus, the focus of the CWA with respect to its application to stormwater has 
traditionally been on the water quality of stormwater and not on its quantity, timing, or other 
hydrologic properties.  Nonetheless, because the statutory definition of “pollutant” includes 
“industrial, municipal, and agricultural waste discharged into water,” using transient and 
substantial increases in flow in urban watersheds as a proxy for pollutant loading seems a 
reasonable interpretation of the statute.  EPA Regions 1 and 3 have considered flow control as a 
particularly effective way to track sediment loading, and they have used flow in TMDLs as a 
surrogate for pollutant loading (EPA Region 3, 2003).  State trial courts have thus far ruled that 
municipal separate storm sewer system (MS4) permits issued under delegated federal authority 
can impose restrictions on flow where changes in flow impair the beneficial uses of surface 
waters (Beckman, 2007). EPA should consider more formally clarifying that significant, 
transient increases in flow in urban watersheds serve as a legally valid proxy for the loading of 
pollutants. This clarification will allow regulators to address the problems of stormwater in more 
diverse ways that include attention to water volume as well as to the concentration of individual 
pollutants. 

Stormwater Discharge Program 

By 1987, Congress became concerned about the significant role that stormwater played in 
contributing to water pollution, and it commanded EPA to regulate a number of enumerated 
stormwater discharges more rigorously.  Specifically, Section 402(p), introduced in the 1987 
Amendments to the CWA, directs EPA to regulate some of the largest stormwater discharges— 
those that occur at industrial facilities and municipal storm sewers from larger cities and other 
significant sources (like large construction sites)—by requiring permits and promulgating 
discharge standards that require the equivalent of the best available technology [42 U.S.C. § 
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43 The Challenge of Regulating Stormwater 

1342(p)(3)]. Effectively, then, Congress grafted larger stormwater discharges onto the existing 
NPDES program that was governing discharges from manufacturing and sewage treatment 
plants. 

Upon passage of Section 402(p), EPA divided the promulgation of its stormwater 
program into two phases that encompass increasingly smaller discharges.  The first phase, 
finalized in 1990, regulates stormwater discharges from ten types of industrial operations (this 
includes the entire manufacturing sector), construction occurring on five or more acres, and 
medium or large storm sewers in areas that serve 100,000 or more people [40 C.F.R. § 
122.26(a)(3) (1990); 40 C.F.R. § 122.26 (b)(14) (1990)].  The second phase, finalized in 1995, 
includes smaller municipal storm sewer systems and smaller construction sites (down to one 
acre) [60 Fed. Reg. 40,230 (Aug. 7, 1995) (codified at 40 C.F.R. Parts 122, 124 (1995)].  If these 
covered sources fail to apply for a permit, they are in violation of the CWA.   

Because stormwater is more variable and site specific with regard to its quality and 
quantity than wastewater, EPA found it necessary to diverge in two important ways from the 
existing NPDES program governing discharges from industries and sewage treatment plants.  
First, stormwater discharge limits are not federally specified in advance as they are with 
discharges from manufacturing plants.  Even though Congress directed EPA to require 
stormwater sources to install the equivalent of the best available technology or “best 
management practices,” EPA concluded that the choice of these best management practices 
(referred to in this report as stormwater control measures or SCMs) would need to be source 
specific. As a result, although EPA provides constraints on the choices available, it generally 
leaves stormwater sources with responsibility for developing a stormwater pollution prevention 
plan and the state with the authority to approve, amend, or reject these plans (EPA, 2006a, p. 15). 

Second, because of the great variability in the nature of stormwater flow, some sources 
are not required to monitor the pollutants in their stormwater discharges.  Even when monitoring 
is required, there is generally a great deal of flexibility for regulated parties to self-monitor as 
compared with the monitoring requirements applied to industrial waste effluent (not stormwater 
from industries).  More specifically, for a small subset of stormwater sources such as Phase I 
MS4s, some monitoring of effluent during a select number of storms at a select number of 
outfalls is required (EPA, 1996a, p. VIII-1).  A slightly larger number of identified stormwater 
dischargers, primarily industrial, are only required to collect grab samples four times during the 
year and visually sample and report on them (so-called benchmark monitoring).  The remaining 
stormwater sources are not required to monitor their effluent at all (EPA, 1996a).  States and 
localities may still demand more stringent controls and rigorous stormwater monitoring, 
particularly in areas undergoing a Total Maximum Daily Load (TMDL) assessment, as discussed 
below. Yet, even for degraded waters subject to TMDLs, any added monitoring that might be 
required will be limited only to the pollutants that cause the degraded condition [40 C.F.R. §§ 
420.32-420.36 (2004)]. 

Water Quality Management 

Since technology-based regulatory requirements imposed on both stormwater and more 
traditional types of discharges are not tied to the conditions of the receiving water—that is, they 
require sources only to do their technological best to eliminate pollution—basic federal effluent 
limits are not always adequate to protect water quality.  In response to this gap in protection, 
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44 Urban Stormwater Management in the United States 

Congress has developed a number of programs to ensure that waters are not degraded below 
minimal federal and state goals [e.g., 33 U.S.C. §§ 1288, 1313(e), 1329, 1314(l)].  Among these, 
the TMDL program involves the most rigorous effort to control both point and nonpoint sources 
to ensure that water quality goals are met [33 U.S.C. § 1313(d)]. 

Under the TMDL program, states are required to list waterbodies not meeting water 
quality standards and to determine, for each degraded waterbody, the “total maximum daily 
load” of the problematic pollutant that can be allowed without violating the applicable water 
quality standard.  The state then determines what types of additional pollutant loading reductions 
are needed, considering not only point sources but also nonpoint sources.  It then promulgates 
controls on these sources to ensure further reductions to achieve applicable water quality goals. 

The TMDL process has four separate components.  The first two components are already 
required of the states through other sections of the CWA: (1) identify beneficial uses for all 
waters in the state and (2) set water quality standards that correlate with these various uses.  The 
TMDL program adds two components by requiring that states then (3) identify segments where 
water quality goals have not been met for one or more pollutants and (4) develop a plan that will 
ensure added reductions are made by point and/or nonpoint sources to meet water quality goals 
in the future. Each of these is discussed below. 

Beneficial Uses. States are required to conduct the equivalent of “zoning” by 
identifying, for each water segment in the state, a beneficial use, which consists of ensuring that 
the waters are fit for either recreation, drinking water, aquatic life, or agricultural, industrial, and 
other purposes [33 U.S.C. § 1313(c)(2)(A)].  All states have derived “narrative definitions” to 
define the beneficial uses of waterbodies that are components of all water quality standard  
programs.  Many of these narrative criteria are conceptual in nature and tend to define general 
aspects of the beneficial uses.  For categories such as aquatic life uses, most states have a single 
metric for differentiating uses by type of stream (e.g., coldwater vs. warmwater fisheries).  In 
general, the desired biological characteristics of the waterbody are not well defined in the 
description of the beneficial use.  Some states, such as Ohio, have added important details to 
their beneficial uses by developing tiered aquatic life uses that recognize a strong gradient of 
anthropogenic background disturbance that controls whether a waterbody can attain a certain 
water quality and biological functioning (see Box 2-1; Yoder and Rankin, 1998).  Any aquatic 
life use tier less stringent than the CWA interim goal of “swimmable–fishable” requires a Use 
Attainability Analysis to support a finding that restoration is not currently feasible and recovery 
is not likely in a reasonable period of time.  This analysis and proposed designation must 
undergo public comment and review and are always considered temporary in nature.  More 
importantly, typically one or more tiers above the operative interim goal of “swimmable– 
fishable” are provided. This method typically will protect the highest attainable uses in a state 
more effectively than having only single uses. 

The concept of tiered beneficial uses and use attainability is especially important with 
regard to urban stormwater because of the potential irreversibility of anthropogenic development 
and the substantial costs that might be incurred in attempting to repair degraded urban 
watersheds to “swimmable–fishable” or higher status.  Indeed, it is important to consider what 
public benefits and costs might occur for different designated uses.  For example, large public 
benefits (in terms of aesthetics and safety) might be gained from initial improvements in an  
urban stream (e.g., restoring base flow) that achieve modest aquatic use and protect secondary 
human contact.  However, achieving designated uses associated with primary human contact or 
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45 The Challenge of Regulating Stormwater 

BOX 2-1 
Ohio’s Tiered Aquatic Life Uses 

“Designated” or “beneficial” uses for waterbodies are an important aspect of the CWA because 
they are the explicit water quality goals or endpoints set for each water or class of waters.  Ohio was one 
of the first states to implement tiered aquatic life uses (TALUs) in 1978 as part of its water quality 
standards (WQS).  Most states have a single aquatic life use for a class of waters based on narrative 
biological criteria (e.g., warmwater or coldwater fisheries) although many states now collect data that 
would allow identification of multiple tiers of condition.  EPA has recognized the management advantages 
inherent to tiered aquatic life uses and has developed a technical document on how to develop the 
scientific basis that would allow States to implement tiered uses (EPA, 2005a; Davies and Jackson, 
2006). 

Ohio’s TALUs reflect the mosaic of natural features across Ohio and over 200 years of human 
changes to the natural landscape.  Widespread information on Ohio’s natural history (e.g., Trautman’s 
1957 Fishes of Ohio) provided strong evidence that the potential fauna of streams was not uniform, but 
varied geographically.  Based on this knowledge, Ohio developed a more protective aquatic life use tier to 
protect streams of high biological diversity that harbored unique assemblages of rare or sensitive aquatic 
species (e.g., fish, mussels, invertebrates).  In its WQS in 1978, Ohio established a narrative Exceptional 
Warmwater Habitat (EWH) aquatic life use to supplement its more widespread general or “Warmwater 
Habitat” aquatic life use (WWH) (Yoder and Rankin, 1995). 

The CWA permits states to assign aquatic life uses that do not meet the baseline swimmable-
fishable goals of the CWA under specific circumstances after conducting a Use Attainability Analysis 
(UAA), which documents that higher CWA aquatic life use goals (e.g., WWH and EWH in Ohio) are not 
feasibly attainable.  These alternate aquatic life uses are always considered temporary in case land use 
changes or technology changes to make restoration feasible.  The accrual of more than ten years of 
biological assessment data by the late 1980s and extensive habitat and stressor data provided a key link 
between the stressors that limited attainment of a higher aquatic life use in certain areas and reaches of 
Ohio streams.  This assessment formed the basis for several “modified” (physical) warmwater uses for 
Ohio waters and a “limited” use (limited resource water, LRW) for mostly small ephemeral or highly 
artificial waters (Yoder and Rankin, 1995).  Table 2-2 summarizes the biological and physical 
characteristics of Ohio TALUs and the management consequences of these uses.  Channelization 
typically maintained by county or municipal drainage and flood control efforts, particularly where such 
changes have been extensive, are the predominant cause of Modified and Limited aquatic life uses.  
Extensive channel modification in urban watersheds has led to some modified warmwater habitat (MWH) 
and LRW uses in urban areas.  There has been discussion of developing specific “urban” aquatic life 
uses; however the complexity of multiple stressors and the need to find a clear link between the sources 
limiting aquatic life and feasible remediation is just now being addressed in urban settings (Barbour et al., 
2006). 

The TALUs in Ohio (EWHÆLRW) reflect a gradient of landscape and direct physical changes, 
largely related to changes to instream habitat and associated hydrological features.  Aquatic life uses and 
the classification strata based on ecoregion and stream size (headwater, wadeable, and boatable 
streams) provide the template for the biocriteria expectations for Ohio streams (see Box 2-2).  
Identification of the appropriate tiers for streams and UAA are a routine part of watershed monitoring in 
Ohio and are based on biological, habitat, and other supporting data.  Any recommendations for changes 
in aquatic life uses are subject to public comment when the Ohio WQS are changed. 

continues next page 
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46 Urban Stormwater Management in the United States 

BOX 2-1 Continued 

TABLE 2-2 Key features associated with tiered aquatic life uses in the Ohio WQS.  SOURCE: EPA 
(2005a Appendix B). 

Ohio’s water quality standards contain specific listings by stream or stream reach with notations 
about the appropriate aquatic life use as well as other applicable uses (e.g., recreation).  Much of the 
impact of tiered uses on regulated entities or watershed management efforts arises from the tiered 
chemical and stressor criteria associated with each TALU.  Criteria for compounds such as ammonia and 
dissolved oxygen vary with aquatic life use (see Table 2-2).  Furthermore, application of management 
actions in Ohio, ranging from assigning antidegradation tiers, awarding funding for wastewater 
infrastructure and other projects, to issuing CWA Section 401/404 permits, are influence by the TALU and 
the biological assemblages present.   

Ohio has been expanding its use of tiered uses by proposing tiered uses for wetlands 
(http://www.epa.state.oh.us/dsw/rules/draft_1-53_feb06.pdf) and developing new aquatic life uses for very 
small (primary headwater, PHW) streams.  Both of these water types have a strong intersection with 
urban construction and stormwater practices.  In Ohio this is especially so because the proposed 
mitigation standards for steams and wetlands are linked to TALUs (Ohio EPA, 2007). 

Davies and Jackson (2006) present a good summary of the Maine rationale for TALUs: “(1) 
identifying and preserving the highest quality resources, (2) more accurately depicting existing conditions, 
(3) setting realistic and attainable management goals, (4) preserving incremental improvements, and (5) 
triggering management action when conditions decline” (Davies et al., 1999).  Appendices A and B of 
EPA (2005a) provide more detailed information about the TALUs in Maine and Ohio, respectively. 
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47 The Challenge of Regulating Stormwater 

exceptional aquatic habitat may be much more costly, such that the perceived incremental public 
gains may be much lower than the costs that must be expended to achieve that more ambitious 
designation. 

Water Quality Criteria.  Once a state has created a list of beneficial uses for its waters, 
water quality criteria are then determined that correspond with these uses.  These criteria can 
target chemical, biological, or physical parameters, and they can be either numeric or narrative. 

In response to the acute chemical water pollution that existed when the CWA was 
written, the primary focus of water quality criteria was the control of toxic and conventional 
pollutants from wastewater treatment plants.  EPA developed water quality criteria for a wide 
range of conventional pollutants and began working on criteria for a list of priority pollutants.  
These were generally in the form of numeric criteria that are then used by states to set their 
standards for the range of waterbody types that exist in that state.  While states do not have to 
adopt EPA water quality criteria, they must have a scientific basis for setting their own criteria.  
In practice, however, states have promulgated numerical water quality standards that can vary by 
as much as 1,000-fold for the same contaminant but are still considered justified by the available 
science [e.g., the water quality criteria for dioxin—Natural Resources Defense Council, Inc. vs. 
EPA, 16 F.3d 1395, 1398, 1403-05 (4th Cir. 1993)]. 

The gradual abatement of point source impairments and increased focus on ambient 
monitoring and nonpoint source pollutants has led to a gradual, albeit inconsistent, shift by states 
toward (1) biological and intensive watershed monitoring and (2) consideration of stressors that 
are not typical point source pollutants including nutrients, bedded sediments, and habitat loss.  
For these parameters, many states have developed narrative criteria (e.g., “nutrients levels that 
will not result in noxious algal populations”), but these can be subjective and hard to enforce. 

The use of biological criteria (biocriteria) has gained in popularity because traditional 
water quality monitoring is now perceived as insufficient to answer questions about the wide 
range of impairments caused by activities other than wastewater point sources, including 
stormwater (GAO, 2000).  As described in Box 2-2, Ohio has defined biocriteria in its water 
quality standards based on multimetric indices from reference sites that quantify the baseline 
expectations for each tier of aquatic life use. 

Antidegradation. The antidegradation provision of the water quality standards deals 
with waters that already achieve or exceed baseline water quality criteria for a given designated 
use. Antidegradation provisions must be considered before any regulated activity can be 
authorized that may result in a lowering of water quality which includes biological criteria.  
These provisions protect the existing beneficial uses of a water and only allow a lowering of 
water quality (but never lower than the baseline criteria associated with the beneficial use) where 
necessary to support important social and economic development.  It essentially asks the 
question: is the discharge or activity necessary?  States with refined designated uses and 
biological criteria have used these programs to their advantage to craft scientifically sound, 
protective, yet flexible antidegradation rules (see Ohio and Maine).  Antidegradation is not a 
replacement for tiered uses, which provide a permanent floor against lowering water quality 
protection. Tiered beneficial uses and refined antidegradation rules can have substantial 
influence on stormwater programs because they influence the goals and levels of protection 
assigned to each waterbody. 
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48 Urban Stormwater Management in the United States 

BOX 2-2 
Ohio’s Biocriteria 

After it implemented tiered aquatic life uses  in 1978, Ohio developed numeric biocriteria in 1990 
(Ohio WQS; Ohio Administrative Code 3745-1) as part of its WQS.  Since designated uses were 
formulated and described in ecological terms, Ohio felt that it was natural that the criteria should be 
assessed on an ecological basis (Yoder, 1978).  Subsequent to the establishment of the EWH tier in its 
WQS, Ohio expanded its biological monitoring efforts to include both macroinvertebrates and fish (Yoder 
and Rankin, 1995) and established consistent and robust monitoring methodologies that have been 
maintained to the present.  This core of consistently collected data has allowed the application of 
analytical tools, including multimetric indices such as the Index of Biotic Integrity (IBI), the Invertebrate 
Community Index (ICI), and other multivariate tools.  The development of aquatic ecoregions (Omernik, 
1987, 1995; Gallant et al., 1989), a practical definition of biological integrity (Karr and Dudley, 1981), 
multimetric assessment tools (Karr, 1981; Karr et al., 1986), and reference site concepts (Hughes et al., 
1986) provided the basis for developing Ohio’s ecoregion-based numeric criteria. 

Successful application of biocriteria in Ohio was dependent on the ability to accurately classify 
aquatic ecosystem changes based on primarily natural abiotic features of the environment.  Ohio’s 
reference sites, on which the biocriteria are based, reflect spatial differences that were partially explained 
by aquatic ecoregions and stream size.  Biological indices were calibrated and stratified on this basis to 
arrive at biological criteria that present minimally acceptable baseline ecological index scores (e.g., IBI, 
ICI). Ohio biocriteria stratified by ecoregion aquatic life use and stream size are depicted in Figure 2-1. 

FIGURE 2-1 Numeric biological criteria adopted by Ohio EPA in 1990, using three biological indices [IBI, 
ICI, and the Modified Index of well-being (Mlwb), which is used to assessed fish assemblages] and 
showing stratification by stream size, ecoregion, and designated use (warmwater habitat, WWH; modified 
warmwater habitat-channelized, MWH-C; modified warmwater habitat-impounded, MWH-I; and 
exceptional warmwater habitat, EWH).  SOURCE: EPA (2006, Appendix B).  The basis for the Ohio 
biocriteria and sampling methods is found in Ohio EPA (1987, 1989a,b), DeShon (1995), and Yoder and 
Rankin (1995). 
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49 The Challenge of Regulating Stormwater 

Monitoring Programs to Identify Degraded Segments. Monitoring strategies by the 
states generally follow the regulatory efforts of EPA and seek to identify those waterbodies 
where one or more water quality standards are not being met.  Much of the initial ambient 
monitoring (i.e., monitoring of receiving waterbodies) was chemical based and focused on 
documenting changes in pollutant concentrations and exceedances of water quality criteria.  
Biological monitoring techniques have a long history of use as indicators of water quality 
impacts.  However, it was not until such tools became more widespread—initially in states like 
Maine, North Carolina, and Ohio—that the extent of stormwater and other stressor effects on 
waterbodies became better understood.  The biological response to common nonpoint stressors 
has driven the consideration of new water quality criteria (e.g., for nutrients, bedded sediments) 
that were not major considerations under an effluent-dominated paradigm of water management. 

In parallel with the increase in biocriteria has been the development of biological 
monitoring to measure beneficial use attainment. Integrated biological surveys have revealed 
impairments of waterbodies that go beyond those caused by typical point sources (EPA, 1996b; 
Barbour et al., 1999a). The substantial increase in biological assemblage monitoring during the 
1980s was enhanced by the development of more standard methods (Davis, 1995; Barbour et al., 
1999a,b; Klemm et al., 2003) along with conceptual advances in the development of assessment 
tools (Karr, 1981; Karr and Chu, 1999). Development of improved classification tools (e.g., 
ecoregions, stream types), the reference site concept (Stoddard et al., 2006), and analytical 
approaches including multivariate (e.g., discriminant analysis) and multimetric indices such as 
IBI and ICI (see Box 2-3; Karr et al., 1986; DeShon, 1995) resulted in biological criteria being 
developed for several states.  Biological monitoring approaches are becoming a widespread tool 
for assessing attainment of aquatic life use designation goals inherent to state water quality 
standards. Development of biocriteria represents a maturation of the use of biological data and 
provides institutional advantages for states in addressing pollutants without numeric criteria (e.g., 
nutrients) and non-chemical stressors such as habitat (Yoder and Rankin, 1998). 

Setting Loads and Restricting Loading. Section 303d of the CWA requires that states 
compare existing water quality data with water quality standards set by the states, territories, and 
tribes. For those waters found to be in violation of their water quality standards, Section 303d 
requires that the state develop a TMDL. Currently, approximately 20,000 of monitored U.S. 
waters are in non-attainment of water quality standards, as evidenced by not meeting at least one 
specific narrative or numeric physical, chemical, or biological criterion, and thus require the 
development of a TMDL.   

The TMDL process includes an enforceable pollution control plan for degraded waters 
based on a quantification of the loading of pollutants and an understanding of problem sources 
within the watershed [33 U.S.C. § 1313(d)(1)(C)].  Both point and nonpoint sources of the 
problematic pollutants, including runoff from agriculture, are typically considered and their 
contributions to the problem are assessed.  A plan is then developed that may require these 
sources to reduce their loading to a level (the TMDL) that ensures that the water will ultimately 
meet its designated use.  Most of the TMDL requirements have been developed through 
regulation. Additional effluent limits for point sources discharging into segments subject to 
TMDLs are incorporated into the NPDES permit. 
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50 Urban Stormwater Management in the United States 

BOX 2-3 
Commonly Used Biological Assessment Indices 

Much of the initial work using biological data to assess the effects of pollution on inland streams 
and rivers was a response to Chicago’s routing of sewage effluents into the Illinois River in the late 
1800s.  Early research focused on the use of indicator species, singly or in aggregate, and how they 
changed along gradients of effluent concentrations (Davis, 1990, 1995).  In the 1950s Ruth Patrick used 
biological data to assess rivers by observing longitudinal changes in taxonomic groups, and later in the 
1950s and 1960s “diversity indices” (e.g., Shannon-Wiener index, Shannon and Weaver, 1949) were 
used to assess aquatic communities (Washington, 1984; Davis 1990, 1995).  These indices were various 
mathematical constructs that measured attributes such as richness and evenness of species abundance 
in samples and are still widely used today in ecological studies.  Similarity indices are another approach 
that is used to compare biological assemblages between sites.  There are a wide multitude of such 
indices (e.g., Bray-Curtis, Jaccard) and all use various mathematical constructs to examine species in 
common and absent between samples. 

Biotic indices are generally of more recent origin (1970s to the present).  Hilsenhoff (1987, 1988) 
assigned organic pollution tolerances to macroinvertebrate taxa and then combined these ratings in a 
biotic index that is still widely used for macroinvertebrates.  Karr (1981) developed the Index of Biotic 
Integrity (IBI), a “multimetric” index that is composed of a series of 12 metrics of a Midwest stream fish 
community.  This approach has been widely adopted and adapted to many types of waterbodies 
(streams, lakes, rivers, estuaries, wetlands, the Great Lakes, etc.) and organism groups and is probably 
the most widely used biotic index approach in the United States.  Examples include the periphyton IBI 
(PIBI; Hill et al., 2000) for algal communities, the Invertebrate Community Index (ICI; DeShon, 1995) and 
benthic IBI (B-IBI, Kerans and Karr, 1994) for macroinvertebrates, a benthic IBI for estuaries (B-IBI; 
Weisberg et al., 1997), and a vegetative IBI for wetlands (VIBI-E; Mack, 2007). 

Various multivariate statistical approaches have also been used to assess aquatic assemblages, 
often concurrently with multimetric indices.  Maine, for example, uses a discriminant analysis that 
assesses stream stations by comparison to reference sites (Davies and Tsomides, 1997).  Predictive 
modeling approaches, incorporating both biotic and environmental variables, have been widely used in 
Great Britain and Europe (River Invertebrate Prediction and Classification System, RIVPACS; Wright et 
al., 1993), Australia (AUSRIVAS; Simpson and Norris, 2000), and more recently in the United States by 
Hawkins et al. (2000).  

All of these approaches now have a wide scientific literature supporting their use and application.  
EPA (2002a) reports that most states have a biomonitoring program with at least one organism group to 
assess key waters in their states, although the level of implementation and sophistication varies by state.  
For example, only four states have numeric biocriteria in their state water quality standards, although 11 
more are developing such biocriteria based on one or more of the above monitoring approaches (EPA, 
2002a).  The key to implementation of any of these approaches is to set appropriate goals for waters that 
can be accurately measured and then to use this type of information to identify limiting stressors (e.g., 
EPA Stressor Identification Process; EPA, 2000a). 
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51 The Challenge of Regulating Stormwater 

Total Maximum Daily Load Program and Stormwater 

The new emphasis on TMDLs and the revelation that impacts are primarily from diffuse 
sources has increased the attention given to stormwater.  If a TMDL assigns waste load 
allocations to stormwater discharges, these must be incorporated as effluent limitations into 
stormwater permits.  In addition, the TMDL program provides a new opportunity for states to 
regulate stormwater sources more vigorously.  In degraded waterbodies, effluent reductions for 
point sources are not limited by what is economically feasible but instead include requirements 
that will ensure that the continued degradation of the receiving water is abated.  If a permitted 
stormwater source is contributing pollutants to a degraded waterbody and the state believes that 
further reductions in pollution from that source are needed, then more stringent discharge 
limitations are required.  For example, in City of Arcadia vs. State Water Resources Control 
Board [135 Cal. App. 4th 1392 (Ca. Ct. App. 2006)], the court held in part that California’s zero 
trash requirements for municipal storm drains, resulting from state TMDLs, were not 
inconsistent with TMDL requirements or the CWA.  Thus, the maximum-extent-practicable 
standard for MS4s, as well as other technology-based requirements for other stormwater 
permittees, are a floor, not a ceiling, for permit requirements when receiving waters are impaired 
(Beckman, 2007).  Finally, since the TMDL program expects the states to regulate any source— 
point or nonpoint—that it considers problematic, any source of stormwater is fair game, 
regardless of whether it is listed in Section 402p, and regardless of whether it is a “point source.”  
Nonpoint source runoff from agricultural and silvicultural operations is in fact a common target 
for TMDL-driven restrictions [see, e.g., Pronsolino vs. Nastri, 291 F.3d 1123, 1130 (9th Cir. 
2002), upholding restrictions on nonpoint sources, such as logging, compelled by State’s 
TMDLs)]. 

Despite the potential for positive interaction between stormwater regulation and the 
TMDL program, there appears to be little activity occurring at the stormwater–TMDL interface.  
This is partly because the TMDL program itself has been slow in developing.  In 2000, the 
National Wildlife Federation applied 36 criteria to the 50 states’ water quality programs and 
concluded that 75 percent of the states had failed to develop meaningful TMDL programs 
(National Wildlife Federation, 2000, pp. 1–2). The General Accounting Office (GAO, 1989) 
identified the lack of implementation of TMDLs as a major impediment to attaining the goals of 
the CWA, which led to a spate of lawsuits filed by environmental groups to reverse this pattern.  
The result was numerous settlements with ambitious deadlines for issuing TMDLs.   

Commentators blame the delays in these TMDL programs on inadequate ambient 
monitoring data and on the technical and political challenges of causally linking individual 
sources to problems of impairment.  In a 2001 report, for example, the National Research 
Council (NRC) noted that unjustified and poorly supported water quality standards, a lack of 
monitoring, uncertainty in the relevant models, and a failure to use biocriteria to assess beneficial 
uses directly all contributed to the delays in states’ abilities to bring their waters into attainment 
through the TMDL program (NRC, 2001).  Each of these facets is not only technically 
complicated but also expensive.  The cost of undertaking a rigorous TMDL program in a single 
state has been estimated to be about $4 billion per state, assuming that each state has 100 
watersheds in need of TMDLs (Houck, 1999, p. 10476). 

As a result, the technical demands of the TMDL program make for a particularly bad fit 
with the technical impediments already present in monitoring and managing stormwater.  As 
mentioned earlier, the pollutant loadings in stormwater effluent vary dramatically over time and 
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52 Urban Stormwater Management in the United States 

stormwater is notoriously difficult to monitor for pollutants.  It is thus difficult to understand 
how much of a pollutant a stormwater point source contributes to a degraded waterbody, much 
less determine how best to reduce that loading so that the waterbody will meet its TMDL.  As 
long as the focus in these TMDLs remains on pollutants rather than flow (a point raised earlier 
that will be considered again), the technical challenges of incorporating stormwater sources in a 
water quality-based regulatory program are substantial.  Without considerable resources for 
modeling and monitoring, the regulator has insufficient tools to link stormwater contributions to 
water quality impairments. 

These substantial challenges in linking stormwater sources back to TMDLs are reflected 
by the limited number of reports and guidance documents on the subject.  In one recent report, 
for example, EPA provides 17 case studies in which states and EPA regions incorporated 
stormwater control measures into TMDL plans, but it is not at all clear from this report that these 
efforts are widespread or indicative of greater statewide activity (EPA, 2007a).  Indeed, it almost 
appears that these case studies represent the universe of efforts to link TMDLs and stormwater 
management together.  The committee’s statement of task also appears to underscore, albeit 
implicitly, EPA’s difficulty in making scientific connections between the TMDL and stormwater 
programs.  This challenge is returned to in Chapter 6, which suggests some ways that the two can 
be joined together more creatively. 

Other Statutory Authorities that Control Stormwater 

Although the CWA is by far the most direct statutory authority regulating stormwater 
discharges, there are other federal regulatory authorities that could lead to added regulation of at 
least some stormwater sources of pollution. 

Critical Resources 

If there is evidence that stormwater flows or pollutants are adversely impacting either 
endangered species habitat or sensitive drinking water sources, federal law may impose more 
stringent regulatory restrictions on these activities.  Under the Endangered Species Act, 
stormwater that jeopardizes the continued existence of endangered species may need to be 
reduced to the point that it no longer threatens the endangered or threatened populations in 
measurable ways, especially if the stormwater discharge results from the activity of a federal 
agency [16 U.S.C. §§ 1536(a), 1538(a)]. 

Under the Safe Drinking Water Act, a surface water supply of drinking water must 
conduct periodic “sanitary surveys” to ensure the quality of the supply (see 40 C.F.R. § 142.16).  
During the course of these surveys, significant stormwater contributions to pollution may be 
discovered that are out of compliance or not regulated under the Clean Water Act because they 
are outside of an MS4 area. Such a discovery could lead to more rigorous regulation of 
stormwater discharges.  For a groundwater source that supplies 50 percent or more of the 
drinking water for an area and for which there is no reasonably available alternative source, the 
aquifer can be designated as a “Sole Source Aquifer” and receive greater protection under the 
Safe Drinking Water Act [42 U.S.C. § 300(h)-3(e)].  Stormwater sources that result from 
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53 The Challenge of Regulating Stormwater 

federally funded projects are also more closely monitored to ensure they do not cause significant 
contamination to these sole source aquifers. 

Some particularly sensitive water supplies are covered by both programs.  The Edwards 
Aquifer underlying parts of Austin and San Antonio, Texas, for example, is identified as a “Sole 
Source Aquifer.” There are also several endangered species of fish and salamander in that same 
area. As a result, both the Safe Drinking Water Act and the Endangered Species Act demand 
more rigorous stormwater management programs to protect this delicate watershed. 

Stormwater is also regulated indirectly by floodplain control requirements promulgated 
by the Federal Emergency Management Agency (FEMA).  In order for a community to 
participate in the FEMA National Flood Insurance Program, it must fulfill a number of 
requirements, including ensuring that projects will not increase flood heights, including flood 
levels adjacent to the project site [see, e.g., 44 C.F.R. § 60.3(d)].  

Contaminated Sites 

Continuous discharges of contaminated stormwater and other urban pollutants 
(particularly through combined sewer overflows) have led to highly contaminated submerged 
sediments in many urban bays and rivers throughout the United States.  In several cases where 
the sediment contamination was perceived as presenting a risk to human health or has led to 
substantial natural resource damages, claims have been filed under the federal hazardous waste 
cleanup statute commonly known as Superfund (42 U.S.C. § 9601 et seq.).  This liability under 
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
technically applies to any area—whether submerged or not—as long as there is a “release or a 
threat of release of a hazardous substance” and the hazardous substances have accumulated in 
such a way as to lead to the “incurrence of response [cleanup] costs” or to “natural resource 
damages” [42 U.S.C. §9607(a)].  Although only a few municipalities and sewer systems have 
been sued, Superfund liability is theoretically of concern for possibly a much larger number of 
cities or even industries whose stormwater contains hazardous substances and when at least some 
of the discharges were either in violation of a permit or unpermitted.  The National Oceanic and 
Atmospheric Administration brought suit against the City of Seattle and the Municipality of 
Metropolitan Seattle alleging natural resource damages to Elliott Bay resulting from pollution in 
stormwater and combined sewer overflows; the case was settled in 1991 (United States vs. City 
of Seattle, No. C90-395WD, http://www.gc.noaa.gov/natural-office1.html).  While some of the 
elements for liability remain unresolved by the courts, such as whether some or all of the 
discharges are exempted under the “federally permitted release” defense of CERCLA [42 U.S.C. 
§ 9601(10)(H)], which exempts surface water discharges that are covered by a general or 
NPDES permit from liability, the prospect of potential liability is still present. 

Diversion of Stormwater Underground or into Wetlands 

In some areas, stormwater is eliminated by discharging it into wetlands.  If done through 
pipes or other types of point sources, these activities require a permit under the CWA.  Localities 
or other sources that attempt to dispense with their stormwater discharges in this fashion must 
thus first acquire an NPDES permit. 
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54 Urban Stormwater Management in the United States 

Even without a direct discharge into wetlands, stormwater can indirectly enter wetland 
systems and substantially impair their functioning.  In a review of more than 50 studies, the 
Center for Watershed Protection found that increased urbanization and development increased 
the amount of stormwater to wetlands, which in turn “led to increased ponding, greater water 
level fluctuation and/or hydrologic drought in urban wetlands” (Wright et al., 2006).  They found 
that, in some cases, the ability of the wetlands to naturally remove pollutants became 
overwhelmed by pollutant loadings from stormwater. 

An even more common method of controlling stormwater is to discharge it underground.  
Technically, these subsurface discharges of stormwater, including dry wells, bored wells, and 
infiltration galleries, are considered by EPA to be infiltration or “Class V” wells, which require a 
permit under the CWA as long as they are in proximity to an underground source of drinking 
water (40 C.F.R. Parts 144, 146).  While EPA’s definition excludes surface impoundments and 
excavated trenches lined with stone (provided they do not include subsurface fluid distribution 
systems or amount to “improved sinkholes” that involve the man-made modification of a 
naturally occurring karst depression for the purpose of stormwater control), most other types of 
subsurface drainage systems are covered regardless of the volume discharged (40 C.F.R. § 
144.81(4)). 

Given EPA’s recent description of SCMs considered to be Class V injection wells (EPA, 
2008), most SCMs that rely on infiltration are exempted.  For example, if an infiltration trench is 
wider than it is deep, it is exempted from the Class V well regulations.  Residential septic 
systems are also exempted [see 40 C.F.R. §§ 144.1(g)(1)(ii) and (2)(iii)].  However, those that 
involve deeper dry wells or infiltration galleries appear to require Class V well permits under the 
Safe Drinking Water Act.  Because the use of these SCMs is likely to involve expensive 
compliance requirements, dischargers may steer away from them. 

Air Contaminants 

Air pollutants from vehicular exhaust and industrial sources that precipitate on roads and 
parking lots can also be collected in stormwater and increase pollutant loading (see Chapter 3 
discussion of atmospheric deposition).  While the Clean Air Act regulates these sources of air 
contamination, it does not eliminate them.  Stormwater that is contaminated with air pollutants 
may consist of both “legal” releases of air pollutants, as well as “illegal” releases emitted in 
violation of a permit, although the distinction between the two groups of pollutants is effectively 
impossible to make in practice. 

Pesticides and Other Chemical Products Applied to Land and Road Surfaces 

EPA regulates the licensing of pesticides as well as chemicals and chemical mixtures, 
although its actual authority to take action, such as restricting product use or requiring labeling, 
varies according to the statute and whether the product is new or existing.  Although EPA 
technically is allowed to consider the extent to which a chemical is accumulating in stormwater 
in determining whether additional restrictions of the chemical are needed, EPA is not aware of 
any instances in its Toxic Substances Control Act (TSCA) chemical regulatory decision-making 
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55 The Challenge of Regulating Stormwater 

in which it actually used this authority to advance water quality protection (Jenny Molloy, EPA, 
personal communication, March 13, 2008).   

In its pesticide registration program, EPA does routinely consider a pesticide’s potential 
for adverse aquatic effects from stormwater runoff in determining whether the pesticide 
constitutes an unreasonable risk (Bill Jordan, EPA, personal communication, March 14, 2008).  
EPA has imposed use restrictions on a number of individual pesticides, such as prohibiting aerial 
applications, requiring buffer strips, or reducing application amounts.  Presumably states and 
localities are tasked with primary enforcement responsibility for most of these use restrictions.  
EPA has also required a surface water monitoring program as a condition of the re-registration 
for atrazine and continues to evaluate available surface water and groundwater data to assess 
pesticide risks (Bill Jordan, EPA, personal communication, March 14, 2008). 

EPA STORMWATER PROGRAM 

Stormwater is defined in federal regulations as “storm water runoff, snow melt runoff, 
and surface runoff and drainage” [40 CFR §122.26(b)(13)].  EPA intended that the term describe 
runoff from precipitation-related events and not include any type of non-stormwater discharge 
(55 Fed. Reg. 47995). A brief discussion of the evolution of the EPA’s stormwater program is 
followed by an explanation of the permitting mechanisms and the various ways in which the 
program has been implemented by the states. As shown in Figure 2-2, the entire NPDES 
program has grown by almost an order of magnitude over the past 35 years in terms of the 
number of regulated entities, which explains the reliance of the program on general rather than 
individual permits.  Both phases of the stormwater program have brought a large number of new 
entities under regulation. 

Historical Background 

States like Florida, Washington, Maryland, Wisconsin, and Vermont and some local 
municipalities such as Austin, Texas, Portland, Oregon, and Bellevue, Washington, preceded the 
EPA in implementing programs to mitigate the adverse impacts of stormwater quality and 
quantity on surface waters. The State of Florida, after a period of experimentation in the late 
1970s, adopted a rule that required a state permit for all new stormwater discharges and for 
modifications to existing discharges if flows or pollutants increased (Florida Administrative 
Code, Chapter 17-25, 1982). The City of Bellevue, WA, established a municipal utility in 1974 
to manage stormwater for water quality, hydrologic balance, and flood management purposes 
using an interconnected system of natural areas and existing drainage features. 

EPA first considered regulating stormwater in 1973.  At that time, it exempted from 
NPDES permit coverage conveyances carrying stormwater runoff not contaminated by industrial 
or commercial activity, unless the discharge was determined by the Administrator to be a 
significant contributor of pollutants to surface waters (38 Fed. Reg. 13530, May 22, 1973).  EPA 
reasoned that while these stormwater conveyances were point sources, they were not suitable for 
end-of-pipe, technology-based controls because of the intermittent, variable, and less predictable 
nature of stormwater discharges. Stormwater pollution would be better managed at the local 
agency level through nonpoint source controls such as practices that prevent pollutants from 
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FIGURE 2-2 The number of permittees under the NPDES program of the Clean Water Act from 
1972 to the present.  Note that concentrated Animal Feeding Operations (CAFOs) are not 
considered in this report. 

entering the runoff. Further, EPA justified its decision by noting that the enormous numbers of 
individual permits that the Agency would have to issue would be administratively burdensome 
and divert resources from addressing industrial process wastewater and municipal sewage 
discharges, which presented more identifiable problems. 

The Natural Resources Defense Council (NRDC) successfully challenged the EPA’s 
selective exemption of stormwater point sources from the NPDES regulatory permitting scheme 
in federal court [NRDC vs. Train, 396 F.Supp. 1393 (D.D.C. 1975), aff’d NRDC vs. Costle 568 
F.2d. 1369 (D.C. Cir. 1977)]. The court ruled that EPA did not have the authority to exempt 
point source discharges from the NPDES permit program, but recognized the Agency’s 
discretion to use reasonable procedures to manage the administrative burden and to define what 
constitutes a stormwater point source.  Consequently, EPA issued a rule establishing a 
comprehensive permit program for all stormwater discharges (except rural runoff) including 
municipal separate storm sewer systems (MS4s), which were to be issued “general” or area 
permits after a period of study (41 Fed. Reg. 11307, March 18, 1976).  Individual permits were 
required for stormwater discharges from industrial or commercial activity, or where the 
stormwater discharge was designated by the permitting authority to be a significant contributor 
of pollutants. Comprehensive revisions to the NPDES regulations were published next, retaining 
the broad definition of stormwater discharges subject to the NPDES permit program and 
requiring permit application requirements similar to those for industrial wastewater discharges, 
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including testing for an extended list of pollutants (44 Fed. Reg. 32854, June 7, 1979; 45 Fed. 
Reg. 33290, May 19, 1980). 

The new NPDES regulations resulted in lawsuits filed in federal courts by a number of 
major trade associations, member companies, and environmental groups challenging several 
aspects of the NPDES program, including the stormwater provisions.  The cases were 
consolidated in the D.C. Circuit Court of Appeals, and EPA reached a settlement with the 
industry petitioners on July 7, 1982, agreeing to propose changes to the stormwater regulations to 
balance environmental concerns with the practical limitations of issuing individual NPDES 
permits and limited resources.  The Agency significantly narrowed the definition of stormwater 
point sources to conveyances contaminated by process wastes, raw materials, toxics, hazardous 
pollutants, or oil and grease, and it reduced application requirements by dividing stormwater 
discharges into two groups based on their potential for significant pollution problems (47 Fed. 
Reg. 52073, November 18, 1982).  EPA issued a final rule retaining the broad coverage of 
stormwater point sources, and a two-tiered classification to administratively regulate these 
stormwater discharges (49 Fed. Reg. 37998, September 26, 1984). 

The rule generated considerably controversy; trade associations and industry contended 
that application deadlines would be impossible to meet and that the sampling requirements were 
excessive, while the environmental community expressed a concern that additional changes or 
delays would exacerbate the Agency’s failure to regulate sources of stormwater pollution.  On 
the basis of the post-promulgation comments received, EPA determined that it was necessary to 
obtain additional data on stormwater discharges to assess their significance, and it conducted 
meetings with industry groups, who indicated an interest in providing representative data on the 
quality of stormwater discharges of their membership.  The Agency determined that the 
submission of representative data was the most practical and efficient means of determining 
appropriate permit terms and conditions, as well as priorities for the multitude of stormwater 
point source discharges that needed to be permitted (50 Fed. Reg. 32548, August 12, 1985). 

In the mean time, the U.S. House of Representatives and the Senate both passed bills to 
amend the CWA in mid-1985.  The separate bills were reconciled in Conference Committee, and 
on February 4, 1987, Congress passed the Water Quality Act (WQA), which specifically 
addressed stormwater discharges. The WQA added Section 402(p) to the CWA, which requires 
stormwater permits to be issued prior to October 1992 for (i) municipal stormwater discharges 
from large and medium municipalities based on the 1990 census; (ii) discharges associated with 
industrial activity; and (iii) a stormwater discharge that the Administrator determines contributes 
to the violation of a water quality standard or is a significant contributor of pollutants to waters 
of the United States. MS4s were required to reduce pollutants in stormwater discharges to the 
“maximum extent practicable” (MEP).  Industrial and construction stormwater discharges must 
meet the best conventional technology (BCT) standard for conventional pollutants and the best 
available technology economically achievable (BAT) standard for toxic pollutants.  EPA and the 
NPDES-delegated states were given the flexibility to issue municipal stormwater permits on a 
system-wide or jurisdiction-wide basis.  In addition, the WQA amended Section 402(l)(2) of the 
CWA to not require a permit for stormwater discharges from mining and oil and gas operations if 
the stormwater discharge is not contaminated by contact, and it amended Section 502(14) of the 
CWA to exclude agricultural stormwater discharges from the definition of point source. 

These regulations had been informed by the National Urban Runoff Program, conducted 
from 1978 to 1983 to characterize the water quality of stormwater runoff from light industrial, 
commercial, and residential areas (Athayde et al., 1983).  The majority of samples collected were 
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58 Urban Stormwater Management in the United States 

analyzed for eight conventional pollutants and three heavy metals, and a subset was analyzed for 
120 priority pollutants. The study indicated that on an annual loading basis, some of the 
conventional pollutants were greater than the pollutant loadings resulting from municipal 
wastewater treatment plants.  In addition, the study found that a significant number of samples 
exceeded EPA’s water quality criteria for freshwater. 

The Federal Highway Administration conducted studies over a ten-year period ending in 
1990 to characterize the water quality of stormwater runoff from roadways (Driscoll et al., 
1990). A total of 993 individual stormwater events at 31 highway sites in 11 states were 
monitored for eight conventional pollutants and three heavy metals.  In addition, a subset of 
samples was analyzed for certain other conventional pollutant parameters.  The studies found 
that urban highways had significantly higher pollutant concentrations and loads than non-urban 
highway sites. Also, sites in relatively dry semi-arid regions had higher concentrations of many 
pollutants than sites in humid regions. 

Final Stormwater Regulations 

EPA issued final regulations in 1990 establishing a process for stormwater permit 
application, the required components of municipal stormwater management plans, and a 
permitting strategy for stormwater discharges associated with industrial activities (55 Fed. Reg. 
222, 47992, November 16, 1990).  Stormwater discharges associated with industrial activity that 
discharge to MS4s were required to obtain separate individual or general NPDES permits.  
Nevertheless, EPA recognized that medium and large MS4s had a significant role to play in 
source identification and the development of pollution controls for industry, and thus 
municipalities were obligated to require the implementation of controls under local government 
authority for stormwater discharges associated with industrial activity in their stormwater 
management program.  The final regulations also established minimum sampling requirements 
during permit application for medium and large MS4s (serving a population based on the 1990 
census of 100,000 to 250,000, and 250,000 or more, respectively).  MS4s were required to 
submit a two-part application over two years with the first part describing the existing program 
and resources and the second part providing representative stormwater quality discharge data and 
a description of a proposed stormwater management program, after which individual MS4 
NPDES permits would be issued for medium and large MS4s.   

In addition, the regulations identified ten industry groups and construction activity 
disturbing land area five acres or greater as being subject to stormwater NPDES permits.  These 
industries were classified as either heavy industry or light industry where industrial activities are 
exposed to stormwater, based on the Office of Management and Budget Standard Industrial 
Classifications (SIC). The main industrial sectors subject to the stormwater program are shown 
in Table 2-3 and include 11 regulatory categories: (i) facilities with effluent limitations, (ii) 
manufacturing, (iii) mineral, metal, oil and gas, (iv) hazardous waste treatment, storage, or 
disposal facilities, (v) landfills, (vi) recycling facilities, (vii) steam electric plants, (viii) 
transportation facilities, (ix) treatment works, (x) construction activity, and (xi) light industrial 
activity.   
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59 The Challenge of Regulating Stormwater 

TABLE 2-3 Sectors of Industrial Activity Covered by the EPA Stormwater Program 
Category 

(see above) 
Sector SIC Major 

Group 
Activity Represented 

(i) A 24 Timber products 
(ii) B 26 Paper and allied products 
(ii) C 28 and 39 Chemical and allied products 
(i), (ii) D 29 Asphalt paving and roofing materials and lubricants 
(i) (ii) E 32 Glass, clay, cement, concrete, and gypsum products 
(i) (iii) F 33 Primary metals 
(i), (iii) G 10 Metal mining (ore mining and dressing) 
(i), (iii) H 12 Coal mines and coal mining-related facilities 
(i), (iii) I 13 Oil and gas refining 
(i), (iii) J 14 Mineral mining and dressing 
(iv) K HZ Hazardous waste, treatment, storage, and disposal 
(v) L LF Landfills, land application sites, and open dumps 
(vi) M 50 Automobile salvage yards 
(vii) N 50 Scrap recycling facilities 
(vii) O SE Steam electric generating facilities 
(viii) P 40, 41, 42, 43, 51 Land transportation and warehousing 
(viii) Q 44 Water transportation 
(viii) R 37 Ship and boat building or repairing yards 
(viii) S 45 Air transportation 
(ix) T TW Treatment works 
(xi) U 20, 21 Food and kindred products 
(xi) V 22, 23, 31 Textile mills, apparel, and other fabric product manufacturing, 

leather and leather products 
(xi) W 24, 25 Furniture and fixtures 
(xi) X 27 Printing and publishing 
(xi) Y 30, 39, 34 Rubber, miscellaneous plastic products, and miscellaneous 

manufacturing industries 
(xi) AB 35, 37 Transportation equipment, industrial or commercial machinery 
(xi) AC 35, 36, 38 Electronic, electrical, photographic, and optical goods 
(x) Construction activity 

AD Non-classified facilities designated by Administrator under 40 
CFR §122.26(g)(1)(l) 

SOURCE: 65 Fed. Reg. 64804, October 30, 2000. 
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60 Urban Stormwater Management in the United States 

The second phase of final stormwater regulations promulgated on December 8, 1999 (64 
Fed. Reg. 68722) required small MS4s to obtain permit coverage for stormwater discharges no 
later than March 10, 2003. A small MS4 is defined as an MS4 not already covered by an MS4 
permit as a medium or large MS4, or is located in “urbanized areas” as defined by the Bureau of 
the Census (unless waived by the NPDES permitting authority), or is designated by the NPDES 
permitting authority on a case-by-case basis if situated outside of urbanized areas.  Further, the 
regulations lowered the construction activities regulatory threshold for permit coverage for 
stormwater discharges from five acres to one acre. 

To give an idea of the administrative burden associated with the stormwater program and 
the different types of permits, Table 2-4 shows the number of regulated entities in the Los 
Angeles region that fall under either individual or general permit categories.  Industrial and 
construction greatly outweigh municipal permittees, and stormwater permittees are vastly more 
numerous that traditional wastewater permittees. 

TABLE 2-4 Number of NPDES wastewater and stormwater entities regulated by the CalEPA, 
Los Angeles Regional Water Board, as of May 2007 
Waste Type Individual Permittees General Permittees 
Wastewater and Non-stormwater Industry 103 574 
Combined Wastewater and Stormwater 23 0 
Stormwater (pre-1990) 45 0 
Industrial Stormwater (post-1990) 0 2990 
Construction Stormwater (post-1990) 0 2551 
Municipal Stormwater (post-1990) 100 0 
Total 271 6215 

Municipal Permits 

States with delegated NPDES permit authority (all except Alaska, Arizona, Idaho, 
Massachusetts, New Hampshire, and New Mexico) issued the first large and medium MS4 
permits beginning in 1990, some of which are presently in their fourth permit term.  These MS4 
permits require large and medium municipalities to implement programmatic control measures 
(the six minimum measures) in the areas of (1) public education and outreach, (2) public 
participation and involvement, (3) illicit discharge detection and elimination, (4) construction 
site runoff control, (5) post-construction runoff control, and (6) pollution prevention and good 
housekeeping—all to reduce the discharge of pollutants in stormwater to the maximum extent 
practicable. Efforts to meet the six minimum measures are documented in a stormwater 
management plan.  Non-stormwater discharges to the MS4 are prohibited unless separately 
permitted under the NPDES, except for certain authorized non-stormwater discharges, such as 
landscape irrigation runoff, which are deemed innocuous nuisance flows and not a source of 
pollutants. MS4 permits generally require analytic monitoring of pollutants in stormwater 
discharges for all Phase I medium and large MS4s from a subset of their outfalls that are 36 
inches or greater in diameter or drain 50 acres or more.  These data, at the discretion of the 
permitting authority, may be compared with water quality standards and considered (by default) 
to be effluent limitations, which refer to any restriction, including schedules of compliance, 
established by a state or the Administrator pursuant to CWA Section 304(b) on quantities, rates, 
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61 The Challenge of Regulating Stormwater 

and concentrations of chemical, physical, biological, and other constituents discharged from 
point sources into navigable waters, the waters of the contiguous zone, or the ocean (40 CFR 
§401.11). A future exceedance of an effluent limitation constitutes a permit violation.  However, 
permitting authorities have so far not taken this approach to interpreting MS4 stormwater 
discharge data. 

The Phase I stormwater regulations require medium and large MS4s to inspect “high-
risk” industrial facilities and construction sites within their jurisdictions.  Certain industrial 
facilities and construction sites of a minimum acreage are also subject to separate EPA/state 
permitting under the industrial and construction general permits (see below).  While EPA 
envisioned a partnership with municipalities on these inspections in its Phase I Rule Making, it 
provided no federal funding to build these partnerships.  Both industry and municipalities have 
argued that the dual inspection responsibilities are duplicative and redundant.  Municipalities 
have further contended that the inspection of Phase I industrial facilities and construction sites 
are solely an EPA/state obligation, although state and federal courts have ruled otherwise.  In the 
committee’s experience, many MS4s do not oversee or regulate industries within their 
boundaries. 

As part of the Phase II program, small MS4s are covered under general permits and are 
required to implement a stormwater management program to meet the six minimum measures 
mentioned above.  Unlike with Phase I, Phase II MS4 stormwater discharge monitoring was 
made discretionary, and inspection of industrial facilities within the boundary of a Phase II MS4 
is not required. 

Industrial Permits 

EPA issued the first nationwide multi-sector industrial stormwater general permit 
(MSGP) on September 29, 1995 (60 Fed. Reg. 50804), which was reissued on October 30, 2000 
(65 Fed. Reg. 64746). A proposed new MSGP was released for public comment in 2005 (EPA, 
2005b). The proposed MSGP requires that industrial facility operators prepare a stormwater 
pollution prevention plan (similar to an MS4’s stormwater management plan) that documents the 
SCMs that will be implemented to reduce pollutants in stormwater discharges.  They must 
achieve technology-based requirements using BAT or BCT or water quality-based effluent 
limits, which is the same requirement as for process wastewater permits.   

All industrial sectors covered under the MSGP must conduct visual monitoring four times 
a year. The visual monitoring is performed by collecting a grab sample within the first hour of 
stormwater discharge and observing its characteristics qualitatively.  A subset of MSGP 
industrial categories is required to perform analytical monitoring for benchmark pollutant 
parameters four times in Year 2 of permit coverage and again in Year 4 if benchmarks were 
exceeded in Year 2. The benchmark pollutant parameters, listed in Table 2-5, were selected 
based on the sampling data included with group permit applications submitted after the EPA 
issued its stormwater regulations in 1990. To comply with the benchmark monitoring 
requirements, a grab sample must be collected within the first hour of stormwater discharge after 
a rainfall event of 0.1 inch or greater and with an interceding dry period of at least 72 hours.  A 
benchmark exceedance is not a permit violation, but rather is meant to trigger the facility 
operator to investigate SCMs and make necessary improvements. 
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62 Urban Stormwater Management in the United States 

TABLE 2-5 Industry Sectors and Sub-Sectors Subject to Benchmark Monitoring 
MSGP 
Sector Industry Sub-sector 

Required Parameters for Benchmark 
Monitoring 

C Industry organic chemicals 
Plastics, synthetic resins, etc. 
Soaps, detergents, cosmetics, perfumes 
Agricultural chemicals 

Al, Fe, nitrate and nitrite N 
Zn 
Zn, nitrate and nitrite N 
Pb, Fe, Zn, P, nitrate and nitrite N 

D Asphalt paving and roofing materials TSS 
E Clay products 

Concrete products 
Al 
TSS and Fe 

F Steel works, blast furnaces, rolling and finishing mills 
Iron and steel foundries 
Non-ferrous rolling and drawing 
Non-ferrous foundries (casting) 

Al, Zn 
Al, Cu, Fe, Zn, TSS 
Cu, Zn 
Cu, Zn 

G Copper ore mining and dressing COD, TSS, nitrate and nitrite N 
H Coal mines and coal mining related facilities TSS 
J Dimension stone, crushed stone, and non-metallic 

minerals (except fuels) 
Sand and gravel mining 

TSS, Al, Fe 

Nitrate and nitrite N, TSS 
K Hazardous waste treatment, storage, or disposal NH3, Mg, COD, Ar, Cd, CN, Pb, Hg, Se, Ag 
L Landfills, land application sites, and open dumps Fe, TSS 
M Automobile salvage yards TSS, Al, Fe, Pb 
N Scrap recycling Cu, Al, Fe, Pb, Zn, TSS, COD 
O Steam electric generating facilities Fe 
Q Water transportation facilities Al, Fe, Pb, Zn 
S Airports with deicing activities BOD, COD, NH3, pH 
U Grain mill products 

Fats and oils 
TSS 
BOD, COD, nitrate and nitrite N, TSS 

Y Rubber products Zn 
AA Fabricated metal products except coating 

Fabricated metal coating and engraving 
Fe, Al, Zn, nitrate and nitrite N 
Zn, nitrate and nitrite N 

NOTE: BOD, biological oxygen demand; COD, chemical oxygen demand; TSS, total suspended solids. 
SOURCE: 65 Fed. Reg. 64817, October 30, 2000. 

EPA had already established technology-based effluent limitations for stormwater 
discharges for eight subcategories of industrial discharges prior to 1987, namely, for cement 
manufacturing, feedlots, fertilizer manufacturing, petroleum refining, phosphate manufacturing, 
steam electric, coal mining, and ore mining and dressing (see Table 2-6).  Most of these facilities 
were covered under individual permits prior to 1987 and are generally required to stay covered 
under individual stormwater permits.  Facilities in these sub-categories that had not been issued a 
stormwater discharge permit prior to 1992 are allowed to be covered under the MSGP, but they 
still have analytical monitoring requirements that must be compared to effluent limitation 
guidelines. An exceedance of the effluent limitation constitutes a permit violation. 
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63 The Challenge of Regulating Stormwater 

TABLE 2-6 Select Stormwater Effluent Limitation Guidelines for Illustrative Purposes 
Discharges Design Storm Pollutant 

Parameters 
Effluent Limitations 
(max per day) 

Phosphate Fertilizer Manufacturing 
Runoff (40 C.F.R. 418) 

Not specified Total P 
Fluoride 

105 mg/L 
75 mg/L 

Petroleum Refining (40 C.F.R. 419) Not specified O&G 
TOC 
BOD5 
COD 
Phenols 
Cr 
Hex Cr 
pH 

15 mg/L 
110 mg/L 
48 kg/1000 m3 flow 
360 mg/1000 m3 flow 
0.35 mg/1000 m3 flow 
0.73 mg/1000 m3 flow 
0.062 mg/1000 m3 flow 
6–9 

Asphalt Paving and Roofing Emulsion 
Products Runoff (40 C.F.R. 443) 

Not specified TSS 
O&G 
pH 

0.023 kg/m3 

0.015 kg/m3 

6.0–9.0 

Cement Manufacturing Material 
Storage Piles Runoff (40 C.F.R. 411) 

10 yr, 24 hour TSS 
pH 

50 mg/L 
6.0–9.0 

Coal Mining (40 C.F.R. 434 Subpart 
B) 

1 yr, 24 hour Fe 
Mn 
TSS 
pH 

7.0 mg/L 
4 mg/L 
70 mg/L 
6.0–9.0 

Steam Electric Power Generating (40 
C.F.R. 423) 

10 yr, 24 hour TSS 
pH 
PCBs 

50 mg/L 
6.0–9.0 
No discharge 

NOTE: BOD5, biological oxygen demand; COD, chemical oxygen demand; O&G, oil and grease; PCBs, 
polychlorinated biphenyls; TOC, total organic carbon; TSS, total suspended solids.  SOURCE: 40 C.F.R. 

At the issuance of the Final Storm Water Rule in 1990, EPA envisioned the use of a mix 
of general permits and individual permits to better manage the administrative burden associated 
with permitting thousands of industrial stormwater point sources.  In its original permitting 
strategy for industrial stormwater discharges, EPA articulated a four-tier strategy with the 
nationwide general permits: Tier 1 was baseline permitting, Tier 2 would incorporate watershed 
permits, Tier 3 would be industry category-specific permitting, and Tier 4 would encompass 
facility-specific individual permits.  In reality, individual permits, which would allow for the 
crafting of permit conditions to be better structured to the specific industrial facility based on its 
higher potential risk to water quality, and could include adequate monitoring for purposes of 
compliance and enforcement, have been sparsely used.  Similarly, neither the watershed 
permitting strategy nor the industry category-specific permitting strategy has found favor in the 
absence of better federal guidance and funding. 

Industrial stormwater general permits are issued by the State NPDES Permitting 
Authority in NPDES-delegated states, and may be in the form a single statewide permit covering 
thousands of industrial permittees or sector-specific stormwater general permits covering less 
than a hundred facilities. EPA Regions issue the MSGP in states without NPDES-delegated 
authority and for facilities on Native Indian and Tribal Lands.  EPA’s nationwide 2000 MSGP 
presently covers 4,102 facilities. 
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64 Urban Stormwater Management in the United States 

Construction Permits 

EPA issued the first nationwide construction stormwater general permit (CGP) in 
February 1998 (63 Fed. Reg. 7858).  The permits are valid for five-year terms.  The most recent 
CGP was issued in 2005 (68 Fed. Reg. 39087), and the EPA in 2008 administratively continued 
the CGP until the end of 2009, when it is expected to have developed effluent guidelines for 
construction activity (73 Fed. Reg. 40338). The EPA is presently under court order to develop 
effluent limitation guidelines for stormwater discharges from the construction and land 
development industry.  The construction general permit requires the implementation of 
stormwater pollution prevention plans to prevent erosion, control sediment in stormwater 
discharges, and manage construction waste materials.  Operators of the construction activity are 
required to perform visual inspections regularly, but no sampling of stormwater discharge during 
rainfall events is required.  As with the industrial and municipal permittees, an exceedance of an 
effluent limitation incorporated in a permit would be a violation of the CWA and is subject to 
penalties. 

EPA’s CGP covers construction activity in areas where EPA is the permitting authority, 
including Indian lands, Puerto Rico, the District of Columbia, Massachusetts, New Hampshire, 
New Mexico, Idaho, Arizona, and Alaska. All other states have been delegated the authority to 
issue NPDES permits, and these states issue CGPs based on the EPA model but with subtle 
variations. For example the California and Georgia CGPs include monitoring requirements for 
construction sites discharging to sediment-impaired waterbodies.  Wisconsin requires weekly 
inspections and an inspection within 24 hours of a rain event of 0.5 inches or greater.  Georgia 
imposes discharge limits of an increase of no more than 10 Nephelometric Turbidity Units 
(NTU) above background in trout streams and no more than 25 NTU above background in other 
types of streams. 

Permit Creation, Administration, and Requirements 

For individual permits, the entity seeking coverage submits an application and one permit 
is issued. The conditions of the permit are based on an analysis of information provided in a 
rather lengthy permit application by the facility operator about the facility and the discharge.  
Generally, it takes six to 18 months for the permittee to compile the application information and 
for the permitting authority to finalize the permit.  Individual permits are common for medium 
and large MS4s (Phase I), small MS4s in a few states (Phase II), and a few industrial activities. 

General permits, on the other hand, are issued by the permitting authority, and interested 
parties then submit an Notice of Intent (NOI) to be covered.  This mechanism is used where large 
numbers of dischargers require permit coverage, such as construction activities, most industrial 
activities, and most small MS4s (Phase II).  The permit must identify the area of coverage, the 
sources covered, and the process for obtaining coverage.  Once the permit is issued, a permittee 
may submit a NOI and receive coverage either immediately or within a very short time frame 
(e.g., 30 days). 

All permits contain “effluent limitations” or “effluent guidelines,” adherence to which is 
required of the permittee.  However, the terms (which are synonymous) are agonizingly broad 
and encompass (1) meeting numeric pollutant limits in the discharge, (2) using certain SCMs, 
and (3) meeting certain design or performance standards.  Effluent limitations may be expressed 
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65 The Challenge of Regulating Stormwater 

as SCMs when numeric limits are infeasible or for stormwater discharges where monitoring data 
are insufficient to carry out the purposes and intent of the CWA [122.44(k)].  If EPA has 
promulgated numerical “effluent guidelines” for existing and new stormwater sources under 
CWA Sections 301, 304, or 306, then the permits must incorporate the “effluent guidelines” as 
permit limits. 

Effluent limitations can be either technology-based or water quality-based requirements.  
Technology-based requirements establish pollutant limits for discharges on what the best 
pollution control technology installed for that industry would normally accomplish.  Water-
quality based requirements, by contrast, look to the receiving waters to determine the level of 
pollution reduction needed for individual sources.  There are national technology-based 
standards available for many categories of point sources, including many industrial sectors and 
municipal wastewater treatment plants.  In the absence of national standards, technology-based 
requirements are developed on a case-by-case basis using best professional judgment.  In 
general, BAT is the standard for toxic and non-conventional pollutants, while BCT is the 
standard for conventional pollutants.  Water quality-based effluent limitations are required where 
technology-based limits are found to be insufficient to achieve applicable water quality 
standards, including restoring impaired waters, preventing impairments, and protecting high-
quality waters.  Limitations must control all pollutants or pollutant parameters that are or may be 
discharged at a level which will cause, have reasonable potential to cause, or contribute to an 
excursion above any applicable water quality standard.  To distinguish between technology-
based and water quality-based effluent limits, consider that a permittee is required to meet a 
numeric pollutant limit in their stormwater discharge.  A technology-based limit would be based 
on studies of effluent concentrations coming from that technology, while a water quality-based 
limit would be based on some assessment of the impact of the discharge on a nearby receiving 
water (with the applicable water quality standard being the most conservative choice). 

EPA is presently writing stormwater “effluent guidelines” for airport de-icing operations 
and construction/development activity, with an estimated final action date of December 2009. 

Permits Prior to 1990 

A limited number of individual stormwater permits (perhaps in the low thousands) were 
first issued prior to 1990, the period before EPA promulgated regulations specific to stormwater 
discharges, and before EPA first received the authority to issue general NPDES permits.  These 
individual NPDES permits for industrial stormwater discharges, like traditional individual 
wastewater NPDES permits, incorporate numerical effluent limits and they impose discharge 
monitoring requirements to demonstrate compliance.  These facilities were selected for 
permitting before 1990, presumably because of the risk they presented to causing or contributing 
to the exceedance of water quality standards. 

Do Permittees Have to Meet Water Quality Standards in their Effluent? 

It is unclear as to whether municipal, industrial, and construction stormwater discharges 
must meet water quality standards.  Furthermore, even if such discharges were required to meet 
water quality standards, the absence of monitoring found within the permits means that 
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66 Urban Stormwater Management in the United States 

enforcement of the requirement would be difficult at best.  Nonetheless, some sources suggest 
that, with the exception of Phase II MS4 discharges, EPA’s intent is that stormwater discharges 
comply with water quality standards, especially where a TMDL is in place. 

First, the EPA Office of General Counsel issued a memorandum in 1991 stating that 
municipal stormwater permits must require that MS4s reduce stormwater pollutant discharges to 
the maximum extent practicable and must also comply with water quality standards.  
Recognizing the complexity of stormwater, EPA’s 1996 Interim Permitting Approach for Water 
Quality-Based Effluent Limitations in Storm Water Permits (61 Fed. Reg. 43761) stated that 
stormwater permits should use SCMs in first-term stormwater permits and expanded or better-
tailored SCMs in subsequent term permits to provide for the attainment of water quality 
standards. However, where adequate information existed to develop more specific conditions or 
limitations to meet water quality standards, these conditions or limitations are to be incorporated 
into stormwater permits as necessary and appropriate.   

As permitting authorities began to develop TMDL waste load allocations to address 
impaired receiving waters, and waste load allocations were assigned to stormwater discharges, 
EPA issued a TMDL Stormwater Policy.  It stated that stormwater permits must include permit 
conditions consistent with the assumptions and requirements of available waste load allocations 
(EPA, 2002b). Since waste load allocations derive directly from water quality standards, this 
could be interpreted as saying that stormwater discharges must meet water quality standards.  
However, EPA expected that most water quality-based effluent limitations for NPDES-regulated 
stormwater discharges that implement TMDL waste load allocations would be expressed as 
SCMs, and that numeric limits would be used only in rare instances.  This is understandable, 
given that storm events are dynamic and variable and it would be expensive to monitor all storm 
events and discharge points, particularly for MS4s, to demonstrate compliance with a waste load 
allocation expressed as a numeric effluent limitation.  Effluent limitations expressed as SCMs 
appear to be the best interim approach to demonstrate compliance with TMDLs, provided that 
these SCMs are reasonably expected to satisfy the waste load allocation in the TMDL.  As part 
of the TMDL, the NPDES permit must also specify the monitoring necessary to determine 
compliance with effluent limitations.  Where effluent limits are specified as SCMs, the permit 
should specify the monitoring necessary to assess if the load reductions expected from SCM 
implementation are achieved (e.g., SCM performance data). 

Implementation of the Stormwater Program by States and Municipalities 

NPDES-delegated states and Indian Tribes generally utilize the CGP and the MSGP as 
model templates for adopting their respective general permits to regulate stormwater discharges 
associated with industrial activity, including construction, within their jurisdictions.  
Nevertheless, some variations exist.  For example, the California CGP requires sampling of 
stormwater at construction sites that discharge to surface waters that are listed as being impaired 
for sediment.  Connecticut’s MSGP regulates stormwater discharges associated with commercial 
activity, in addition to industrial activity.  With respect to the municipal permits, the variability 
with which the stormwater program is implemented reflects the flexibility inherent in the MEP 
standard. In the absence of a definite description of MEP or nationwide effluent guidelines 
issued by EPA, states and municipalities have not been very rigorous in determining what 
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67 The Challenge of Regulating Stormwater 

constitutes an adequate level of compliance. This self-defined compliance threshold has been 
translated into a wide range of efforts at program implementation. 

A number of MS4 programs have been leaders in some areas of program implementation.  
For example, Prince George’s County, Maryland, was a pioneer in implementing low impact 
development (LID) techniques.  Notable efforts have been made by states and municipalities in 
the Pacific Northwest, such as Oregon and Washington.  California and Florida also are in the 
forefront of implementing comprehensive and progressive stormwater programs. 

Greater implementation is evident in states that had state stormwater regulations in place 
prior to the advent of the national stormwater program (GAO, 2007).  Some states issued early 
MS4 permits (e.g., California, Florida, Washington, and Wisconsin) prior to the promulgation of 
the national stormwater program, while a number of MS4s (e.g., Austin, Texas,; Santa Monica, 
California; and Bellevue, Washington) were already implementing comprehensive stormwater 
management programs.  In addition, some MS4s conducted individual stormwater management 
activities, such as street-sweeping, household hazardous waste collection, construction site plan 
review, and inspections, prior to the national stormwater program.  These areas are more likely 
than areas without a stormwater program that predated the EPA program to be successfully 
meeting the requirements of the current program. 

One of the obvious differences is the level of interest and effort exercised by coastal 
communities or communities in close proximity to a water resource that have immediate access 
to the beneficial uses of those resources but also have an immediate view of the impacts of 
polluted runoff. That interest may contrast with the less active posture of upstream or further 
inland communities that may not be as sensitive and willing to implement more stringent 
stormwater programs.  A recent report has found that programs with more specific permit 
requirements generally result in more comprehensive and progressive stormwater management 
programs (TetraTech, 2006a).  The report concluded that permittees should be required to 
develop measurable goals based on the desired outcomes of the stormwater program.  
Furthermore, additional stormwater permit requirements can be expected as more TMDLs are 
developed and wasteload allocations must be translated into permit conditions. 

GAO Report on Current Status of Implementation 

In 2007, the GAO issued a report to determine the impact of EPA’s Stormwater Program 
on communities (GAO, 2007). Some of the relevant findings are that urban stormwater runoff 
continues to be a major contributor to the nation’s degraded waters and that stormwater program 
implementation has been slow for both Phase I and Phase II communities, with almost 11 percent 
of all communities not yet permitted as of fall 2006.  Litigation, among other reasons, delayed 
the issuance of some permits for years after the application deadlines.  As a result, almost all 
Phase II and some Phase I communities are still in the early stages of program implementation 
although deadlines for permit applications were years ago—16 years for Phase I and six years for 
Phase II. EPA has acknowledged that it does not currently have a system in place to measure the 
success of the Phase I program on a national scale (EPA, 2000b).  Therefore, it is reasonable to 
conclude that the level of implementation of the stormwater program ranges widely, from 
municipalities having completed a third-term permit (such as Los Angeles County MS4 permit) 
to municipalities not yet covered by a Phase II MS4 permit. 
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The GAO report also indicates that communities’ inconsistent reporting of activities 
makes it difficult to evaluate program implementation nationwide.  Based on the report’s 
findings it seems that little auditing activity has been performed to gauge the status of 
implementation and effectiveness in achieving water quality improvements.  Most often cited is 
the effort by EPA’s Region 9 and the State of California auditors that recently discovered, among 
other things, that some MS4s (1) had not developed stormwater management plans, (2) were not 
properly performing an adequate number of inspections to enforce their stormwater ordinances, 
and (3) were lax in implementing SCMs at publicly owned construction sites.  They also found 
that some MS4s were not adequately controlling stormwater runoff at municipally owned and 
operated facilities, such as maintenance yards. In response to these findings, EPA issued in 
January 2007 an MS4 Program Evaluation Guidance document (EPA, 2007b).   

In the absence of a nationwide perspective of the implementation of the stormwater 
program, it is hard to make a determination about the program’s success.  There are communities 
and states that seem to have made great strides in implementing progressive stormwater 
programs, but it also seems that overall many programs are still in the early stages of 
implementation, while a number of communities are still waiting to obtain coverage under the 
MS4 permits.  In addition, it appears that there is no national uniform system of tracking success 
or cost data. All these unknowns make it very difficult to formulate any definite statements 
about how successful the implementation of the program is on a national perspective. 

Committee Survey 

In order to get a better understanding of how the stormwater program is implemented by 
the states, during 2007 the committee conducted two surveys asking states about their monitoring 
requirements, compliance determination, and other facts for each program (municipal, industrial, 
and construction). For the larger survey, 18 states representing all ten EPA regions responded to 
the survey. Both surveys and all responses are found in Appendix C. 

As expected, the responding states reported that Phase I MS4s are required to sample 
their stormwater discharges for pollutants, although the frequency of sampling and the number of 
pollutants being sampled tended to vary.  No state reported requiring Phase II MS4s to sample 
stormwater discharges.  Monitoring requirements for industrial stormwater varied by state from 
none in Minnesota, Nebraska, and Maine to benchmark monitoring required under the MSGP in 
Virginia, New York, and Wyoming.  California, Connecticut, and Washington require all 
industrial facilities to monitor for select chemical pollutants.  Connecticut, additionally, requires 
sampling for aquatic toxicity.  Most of the responding states do not require construction sites to 
do much more than visual monitoring periodically and after rain events.  Georgia and 
Washington require construction sites to monitor for parameters such as turbidity and pH.  
California and Oregon require sampling when the discharge is to a waterbody impaired by 
sediment. 

As mentioned previously, Phase I MS4s (but not Phase II MS4s) are required to address 
industrial dischargers within their boundaries.  There was considerable variability regarding the 
survey questions of whether MS4s can conduct inspections of industrial facilities and what 
industries are considered high risk. In all of the responding states except Virginia, the 
responders think that MS4s have the authority to inspect industries within their boundaries, 
although the extent to which this is done is not clear and, in the committee’s experience, is quite 
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rare. Many of the responding states have not identified “high-risk” facilities and targeted them 
for compliance scrutiny, although certain categories were felt to be problematic by the state 
employee responding to the survey, such as metal foundries, auto salvage yards, metal recyclers, 
cement plants, and saw mills.  In California and Washington, however, some of the Phase I MS4 
permits have identified high-risk facilities for the municipal permittee to inspect. 

Georgia, Maine, Minnesota, Nevada, New York, Vermont, and Washington have State 
Guidance Manuals for MS4 implementation, while in California a coalition of municipalities and 
the California Department of Transportation have developed MS4 guidance manuals.  The rest of 
the responding states rely on general guidance provided by the EPA.  State guidance manuals for 
the implementation of the industrial stormwater program were less common than guidance 
manuals for construction activity, with only California and Washington having such guidance 
manuals.  In contrast, except for Nebraska and Oklahoma, statewide guidance manuals for 
erosion and sediment control were available.  This may have resulted from the fact that many 
states had laws in place that required erosion and sediment control practices during land 
development, timber harvesting, and agricultural farming that predated the EPA stormwater 
regulations. 

In an attempt to determine the level of oversight that a state provides for industrial and 
construction operations, the survey asked whether and to whom stormwater pollution prevention 
plans (SWPPPs) are submitted.  Most of the responding states require the stormwater pollution 
prevention plans that industrial facilities prepare to be retained at the facility and produced when 
requested by the state. Only Oregon, Vermont, Washington, and Hawaii required industrial 
SWPPPs to be submitted to the state when seeking coverage under the MSGP.  The practice for 
the submittal of construction SWPPPs was similar, except that some states required that SWPPPs 
for large construction projects be submitted to the state. 

Compliance with the MS4 permit in the responding States is mainly determined through 
the evaluation of annual reports and program audits, although no indication was given of the 
frequency of audits. Regulators in Maine have monthly meetings with municipalities.  The 
responding states evaluate compliance with the MSGP by reviewing annual monitoring reports 
and conducting inspections of industrial facilities.  Connecticut characterized its industrial 
inspections as “regular,” Maine inspects industrial facilities twice per five-year permit cycle, 
while Vermont performs visual inspections four times a year.  No other responding states 
specified the frequency of inspections. Inspections and reviews of the SWPPPs constitute the 
main ways for responding states to determine the compliance of sites and facilities covered under 
the CGP. 

With respect to the extent of actual compliance, few states have such information, partly 
because it has not routinely been collected and analyzed.  West Virginia has found that, of the 
871 permitted industrial facilities in the state, 576 were delinquent in submitting the results of 
their benchmark monitoring.  Several case studies of compliance rates for municipal, industrial, 
and construction sites in Southern California are presented in Box 2-4.  The data suggest that 
compliance in all three groups is poor, particularly for industrial sites.  This may be partly 
explained by the preponderance of small businesses covered by the MSGP, whose operators may 
have financial difficulty in committing funds to SCMs, or lack a recognition and knowledge of 
the stormwater program and its requirements. 

PREPUBLICATION 


RB-AR51334



  

 

 
 

 

 

  
 

 

 

 

 

 

 
 

 

 

 
 

 

 

70 Urban Stormwater Management in the United States 

BOX 2-4 
Compliance with Stormwater Permits in Southern California 

Construction General Permits 

In order to determine the compliance of construction sites with the general stormwater permit, 
data were collected and analyzed from three sources: (1) an audit performed in June 2004 of the 
development construction program of five cities that are permittees in the Los Angeles County MS4 
permit (about 44 sites), (2) an audit performed in February 2002 of the development construction program 
(among others) of five Ventura County MS4 permittees (about 32 sites), and (3) a review and inspection 
of 24 large construction sites (50 acres or greater of disturbed land).  These sites accounted for about 5 
percent of all construction sites in the region at the time, and they represent both small and large 
construction sites.  The most common violations on construction sites were paper violations, such as 
incomplete SWPPPs and a lack of record keeping.  Forty (40) percent of the sites had some type of paper 
deficiency.  A close second is the absence of erosion and/or sediment control, observed on 30 percent of 
the sites. SOURCE: TetraTech (2002, 2006b,c). 

Industrial Multi-Sector General Permit 

For industrial sites, information was obtained from the following sources: (1) a review of SCM 
inspections performed in February 2005 which consisted of 38 sites in the transportation sector; (2) a 
review of inspections and non-filer identification information in the plastics sector performed in 2007, 
which consisted of about 100 permitted sites among a large number of non-filer sites; and (3) a review of 
13 area airport inspections and 55 port tenant inspections at the ports of Los Angeles and Long Beach.  
The sites are about 6 percent of the total number of permittees covered by California’s MSGP and 
represent some of the major regulated industrial sectors.  The most common violations observed at 
industrial sites were the lack of implementation of SCMs such as overhead cover, secondary containment 
and/or spill control.  Sixty (60) percent of the sites had poor housekeeping problems.  This was followed 
by incomplete stormwater pollution prevention plans (40 percent).  (SOURCE: E. Solomon, California 
EPA, Los Angeles Regional Water Board, personal communication, 2008). 

In another study, the California Water Boards with the assistance of an EPA contractor conducted 
inspections of 1,848 industrial stormwater permittees (21 percent of permitted facilities) between 2001 
and 2005 (TetraTech, 2006d).  Seventy-one (71) percent of the industrial facilities inspected were not in 
compliance with the MSGP and 18 percent were identified as a threat to water quality.  Fifty-six (56) 
percent of facilities that collected one or more water quality samples reported an exceedance of a 
benchmark. Facility follow-up inspections indicated that field presence of the California Water Boards 
inspectors improved facility compliance with the MSGP.   

Municipal Permits 

An audit similar to the TetraTech study described above was conducted for 84 Phase I and 
Phase II MS4s in California during the same period (TetraTech, 2006e).  The audits found that municipal 
maintenance facilities were often deficient in implementing SCMs, MS4 permittees did not obtain 
adequate legal authority to implement the program, they were not inspecting industrial facilities and 
construction sites or were inspecting them inadequately, and they were unable to evaluate program 
effectiveness in improving water quality.  Overall, the audits found that programs with more specific permit 
requirements generally resulted in more comprehensive and progressive stormwater management 
programs.  For example, the Los Angeles or San Diego MS4 permits enumerate in detail the permit tasks 
such as the frequency of inspection, the types of facilities, and the SCMs to be inspected that permittees 
must perform in implementing their stormwater program.  The auditors concluded that the specificity of 
the provisions enabled the permitting authorities to enforce the MS4 permits and improve the quality of 
MS4 discharges. 

continues next page 
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Box 2-4 Continued 

Compliance with Industrial Permits within MS4s 

The EPA and the California EPA Los Angeles Regional Water Board conducted a limited audit of 
the inspection program requirements of the Los Angeles County MS4 Permit and the City of Long Beach 
MS4 Permit in conjunction with industrial facilities covered under the MSGP within the Ports of Los 
Angeles and Long Beach (EPA, 2007c).  The Port of Long Beach is covered under a single NOI for its 53 
tenant facilities that discharge stormwater associated with industrial activity, while 137 industrial facilities 
within the Port of Los Angeles file independent NOIs.  At the Port of Los Angeles, of the 23 facilities that 
were inspected, 30 percent were judged to pose a significant threat to water quality, 43 percent were 
determined to have some violations with regard to implementation of SCMs or paperwork requirements, 
and 26 percent appeared to be in compliance with the MSGP.  At the Port of Long Beach, of the 21 
tenant facilities that were inspected, 14 percent were judged to pose a significant threat to water quality, 
52 percent were determined to have some deficiencies with regard to implementation of SCMs or 
paperwork requirements, and 33 percent appeared to be in full compliance with general permit 
requirements.  The Port of Long Beach had a more comprehensive stormwater monitoring program which 
indicated that several pollutant parameters were above EPA benchmark values.  Communication 
between the MS4 departments and the ports in both programs appeared deficient.  The EPA issued 20 
compliance orders for violations of the MSGP, but it did not pursue any action against the MS4s 
overseeing the industries because it was outside the scope of the EPA audit. 

Another aspect of compliance is the extent to which industrial facilities have identified 
themselves and applied for coverage under the state MSGP.  Six states responded to the 
committee’s survey about that topic; only two of the six (California and Vermont) have made 
efforts to determine the numbers of non-filers of an NOI to be covered by the MSGP.  In both 
cases, the efforts, which involved mailings, telephone calls, and file review, found that the 
number of non-filing facilities that should be subject to the MSGP was substantial (see Box 2-5 
for California’s data). Duke and Augustenborg (2006) studied this level of compliance (whether 
industries are filing an NOI for permit coverage) and found incomplete compliance that is 
variable among states and urbanized areas.  Texas and Oklahoma had higher levels of permit 
coverage than California or Florida. 

LOCAL CODES AND ORDINANCES THAT 

AFFECT STORMWATER MANAGEMENT
 

Zoning and building standards, codes, and ordinances have been the basis for city 
building in the United States for almost a century.  They define how to build to protect the 
health, safety, and welfare of the public, and to establish a predictable, although often lengthy 
and cumbersome, process for ensuring that built improvements become a well-integrated part of 
the larger urban environment.  Review processes can be as simple as a walk-through in a local 
building department for a minor house remodeling project.  In other cases, extended rezoning 
processes for larger projects can require several years of planning; multiple public meetings; 
multiple reviews by city, state, and federal agencies; and specialized studies to determine 
impacts on the natural environment and water, sewer, and transportation systems.   
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BOX 2-5 
Searching for Non-Filers Under the Industrial MSGP in Southern California 

The California Water Boards conducted an industrial non-filer identification study between 1995 
and 1998 (CA SWB, 1999).  The study had three components: (1) to develop a mechanism to identify 
facilities subject to the industrial stormwater general permit that had not filed an NOI, which involved a 
comparison of commercially available and agency databases with that maintained by the California Water 
Boards; (2) to communicate with operators of these facilities to inform them of their responsibility to 
comply, which was done using post-mail, telephone calls, and filed verification; and (3) to refer responses 
to the communication efforts to the Water Boards for any appropriate follow-up. 

About 9 percent of the potential non-filers submitted an NOI after the initial mail contact.  About 
52 percent of facilities indicated that they were exempt.  About 37 percent failed to respond and 16 
percent of mailed packages were returned unopened.  A follow-up on facilities that claimed they were 
exempt indicated that 16 percent of them indeed needed to comply.  Similarly 33 percent of facilities that 
failed to respond were determined as needing to file NOIs.  The study suggested that only half of facilities 
considered heavy industrial had filed NOIs through the first five years of the program (Duke and Shaver, 
1999). 

The California EPA Los Angeles Regional Water Board and the City of Los Angeles conducted a 
study in the City of Los Angeles between January 1998 and June 2000 to identify non-filers and evaluate 
compliance by door-to-door visits in industrially zoned areas of the city (Swamikannu et al., 2001).  The 
field investigations covered industrial zones totaling about 4.2 square miles, or about 22 percent of the 
area in the City of Los Angeles zoned for industrial land use.  A total of 1,103 of suspected non-filer 
facilities were subject to detailed on-site facility investigation.  Ninety-three (93) were determined to have 
already have submitted NOIs, and 436 were determined not to be subject to the industrial stormwater 
general permit.  The site visits identified 223 potential non-filers, or industrial facilities where site-visit 
evidence suggested the facilities probably needed to comply with relevant regulations but that had not 
filed NOIs or recognized their duty to comply at the time of the visit.  Of the facilities identified as potential 
non-filers, 202 were identified during detailed on-site investigations, or 18 percent of facilities inspected 
with that methodology; and 21 were identified during the less-detailed non-filer assessment visits, or 6 
percent of the 379 facilities inspected with that methodology.  In total, 295 of the 1,103 facilities visited 
under the project (about 27 percent) were known or suspected to be required to file NOIs under the 
permit, including 93 facilities that had previously filed NOIs and 202 facilities identified as probably 
required to file NOIs based on visual evidence of industrial activities exposed to stormwater.  Thus, prior 
to the project, only 31 percent of all facilities in the project area needing to comply had submitted an NOI. 

There is an overlapping and conflicting maze of codes, regulations, ordinances, and 
standards that have a profound influence on the ability to implement stormwater control 
measures, although they can be loosely categorized into three areas.  Land-use zoning is the first 
type of control. Zoning, which was developed in response to unsanitary and unhealthy living 
conditions in 19th-century cities, prescribes permitted land uses, building heights, setbacks, and 
the arrangement of different types of land uses on a given site.  Zoning often requires 
improvements that enhance the aesthetic and functional qualities of communities.  For example, 
ordinances prescribing landscaping, minimum parking requirements, paving types, and related 
requirements have been developed to improve the livability of cities.  These ordinances have a 
significant impact on both how stormwater affects waterbodies and on attempts to mitigate its 
impacts. 

The second category involves the design and construction of buildings.  National and 
international building codes and standards, such as the International Building Code, and Uniform 
Plumbing, Electrical, and Fire Codes, for example, allow local governments to establish 
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73 The Challenge of Regulating Stormwater 

minimum requirements for building construction.  Because these controls primarily affect 
building construction, they have less effect on stormwater discharges than zoning.  

The third category includes engineering and infrastructure standards and practices that 
govern the design and maintenance of the public realm—streets, roads, utilities rights-of-way, 
and urban waterways. Roadway design standards and emergency access requirements have 
resulted in contemporary cities that are 30 percent or more pavement, just to accommodate the 
movement and storage of vehicles in the public right-of-way.  The standards for the construction 
of deep utilities—water and sewer lines that are typically located underneath streets—are often 
the reason that streets are wider than necessary to safely carry traffic. 

Over time, these codes, standards, and practices have become more complex, and they 
may no longer support the latest innovations in planning practices. The past 10 to 20 years have 
seen a number of innovations in zoning and related building standards.  Mixed-use, mixed-
density communities that incorporate traditional patterns of community development (often 
described as “New Urbanism”), low impact development (LID), and transit-oriented 
development are examples of building patterns that challenge traditional zoning and city design 
standards. With the exception of LID, proposed new patterns of development and regulations 
connected with their implementation rarely incorporate specific guidelines for innovations in 
stormwater management, other than to have general references to environmental responsibility, 
ecological restoration, and natural area protection.  

The following sections describe in more detail the codes, ordinances, and standards that 
affect stormwater and our ability to control it, and alternative approaches to developing new 
standards and practices that support and encourage effective stormwater management. 

Zoning 

The primary, traditional purpose of zoning has been to segregate land uses thought to be 
incompatible.  In practice, zoning is used as a permitting system to prevent new development 
from harming existing residents or businesses.  Zoning is commonly controlled by local 
governments such as counties or cities, though the specifics of the zoning regime are determined 
primarily by state planning laws (see Box 2-6 for a discussion of land use acts in Oregon and 
Washington). 

Zoning involves regulation of the kinds of activities that will be acceptable on particular 
lots (such as open space, residential, agricultural, commercial or industrial), the densities at 
which those activities can be performed (from low-density housing such as single-family homes 
to high-density housing such as high-rise apartment buildings), the height of buildings, the 
amount of space structures may occupy, the location of a building on the lot (setbacks), the 
proportions of the types of space on a lot (for example, how much landscaped space and how 
much paved space), and how much parking must be provided.  Thus, zoning can have a 
significant impact on the amount of impervious area in a development and on what constitutes 
allowable stormwater management. 

As an example, local parking ordinances are often found within zoning that govern the 
size, number, and surface material of parking spaces, as well as the overall geometry of the 
parking lot as a whole. The parking demand requirements are tied to particular land uses and  
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Box 2-6 
Growth Management in the Pacific Northwest 

In Oregon, the 1973 Legislative Assembly enacted the Oregon Land Use Act, which recognized 
that the uncoordinated use of lands threatens orderly development of the environment, the health, safety, 
order, convenience, prosperity and welfare of the people of Oregon.  The state required all of Oregon’s 
214 cities and 36 counties to adopt comprehensive plans and land-use regulations.  It specified planning 
concerns that had to be addressed, set statewide standards that local plans and ordinances had to meet, 
and established a review process to ensure that those standards were met.  Aims of the program are to 
conserve farm land, forest land, coastal resources, and other important natural resources; encourage-
efficient development; coordinate the planning activities of local governments and state and federal 
agencies; enhance the state’s economy; and reduce the public costs that result from poorly planned 
development.  Setting urban growth boundaries is a major mechanism for implementing the act. 

The Washington State Legislature followed in 1990 with the Growth Management Act (GMA), 
adopted on grounds similar to Oregon’s act.  The GMA requires state and local governments to manage 
Washington’s growth by identifying and protecting critical areas and natural resource lands, designating 
urban growth areas, preparing comprehensive plans, and implementing them through capital investments 
and development regulations.  Similar again to Oregon, rather than centralize planning and decision-
making at the state level, the GMA established state goals, set deadlines for compliance, offered direction 
on how to prepare local comprehensive plans and regulations, and set forth requirements for early and 
continuous public participation.  Urban growth areas (UGAs) are those areas, designated by counties 
pursuant to the GMA, “within which urban growth shall be encouraged and outside of which growth can 
occur only if it is not urban in nature.”  Within these UGAs, growth is encouraged and supported with 
adequate facilities.  Areas outside of the UGAs are reserved for primarily rural and resource uses.  Urban 
growth areas are to be based on population forecasts made by counties, which are required to have a 20-
year supply of land for future residential development inside the boundary—a time frame also pertaining 
in the Oregon system.  In both states urban growth boundaries are reconsidered and sometimes adjusted 
to meet this criterion. 

It is important to note that the growth management efforts in the two states have no direct 
relationship to stormwater management.  Rather, the laws control development density, which has 
implications for how stormwater should be managed (see discussion in Chapter 5).  The local jurisdictions 
in Washington have reacted in different ways to link growth management and stormwater management.  
For example, the King County, Washington, stormwater code requires drainage review to evaluate and 
deal with stormwater impacts for development that adds 2,000 square feet or more of impervious surface 
or clears more than 7,000 square feet.  For rural residential lots outside the UGA, the impervious 
threshold is reduced to 500 square feet. 

Sources: 
http://bluebook.state.or.us/state/executive/Land_Conservation/land_conservation_history.htm 
http://www.oregonmetro.gov/index.cfm/go/by.web/id=277 
http://www.gmhb.wa.gov/gma/ and http://www.mrsc.org/Subjects/Planning/compfaqs.aspx 

zoning categories, and can create needless impervious cover.  Most local parking codes are 
overly generous and have few, if any, provisions to treat stormwater at the source (Wells, 1995).  
For example, in a co-housing project under construction in Fresno, California, current city codes 
require 27-foot-long parking spaces.  The developer, in an effort to reduce construction costs, 
requested that the length of spaces be reduced to 24 feet.  The city agreed to the smaller spaces if 
the developer would sign an indemnity clause guaranteeing that the local government would not 
be sued in case of an accident (Wenz, 2008).  

Similarly, landscaping ordinances apply to certain commercial and institutional zoning 
categories and specify that a fixed percentage of site area be devoted to landscaping, screening, 
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or similar setbacks.  These codes may require as much as 5 to 10 percent of the site area to be 
landscaped, but seldom reference opportunities to capture and store runoff at the source, despite 
the fact that the area devoted to landscaping is often large enough to meet some or all of their 
stormwater treatment needs. 

Zoning codes have evolved over the years as urban planning theory has changed, legal 
constraints have fluctuated, and political priorities have shifted.  The various approaches to 
zoning can be divided into four broad categories: Euclidean, performance, planned unit 
development, and form-based. 

Euclidean Zoning 

Named for the type of zoning code adopted in the town of Euclid, Ohio, Euclidean 
zoning codes are by far the most prevalent in the United States, used extensively in small towns 
and large cities alike.  Euclidean zoning is characterized by the segregation of land uses into 
specified geographic districts and dimensional standards stipulating limitations on the magnitude 
of development activity that is allowed to take place on lots within each type of district.  Typical 
land-use districts in Euclidean zoning are residential (single- or multi-family), commercial, and 
industrial. Uses within each district are usually heavily prescribed to exclude other types of uses 
(for example, residential districts typically disallow commercial or industrial uses).  Some 
“accessory” or “conditional” uses may be allowed in order to accommodate the needs of the 
primary uses.  Dimensional standards apply to any structures built on lots within each zoning 
district and typically take the form of setbacks, height limits, minimum lot sizes, lot coverage 
limits, and other limitations on the building envelope. 

Although traditional Euclidean zoning does not include any significant requirements for 
stormwater drainage, there is no reason that it could not.  Modern Euclidean ordinances include a 
broad list of “development standards” that address topics like signage, lighting, steep slopes, and 
other topics, and that list could be expanded to included stormwater standards for private 
development. 

Euclidean zoning is used almost universally across the country (with rare exceptions) 
because of its relative effectiveness, ease of implementation (one set of explicit, prescriptive 
rules), long-established legal precedent, and familiarity to planners and design professionals.  
However, Euclidean zoning has received heavy criticism for its unnecessary separation of land 
uses, its lack of flexibility, and its institutionalization of now-outdated planning theory.  . In 
response, variances and other methods have been used to modify Euclidean zoning so that it is 
better adapted to localized conditions and existing patterns of development.  The sections below 
briefly describe a range of innovations in local zoning regulations that have potential for 
incorporating stormwater controls into existing regulations. 

Incentive Zoning.  Incentive zoning systems are typically an add-on to Euclidean zoning 
systems.  First implemented in Chicago and New York City in 1961, incentive zoning is intended 
to provide a reward-based system to encourage development that meets established urban 
development goals.  Typically, a base level of prescriptive limitations on development will be 
established and an extensive list of incentive criteria with an associated reward scale will be 
established for developers to adopt at their discretion.  Common examples include floor-area-
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ratio bonuses for affordable housing provided on-site and height-limit bonuses for the inclusion 
of public amenities on-site. 

With incentive zoning, developers are awarded additional development capacity in 
exchange for a public benefit, such as a provision for low- or moderate-income housing, or an 
amenity, such as additional open space.  Incentive zoning is often used in more highly urbanized 
areas. Consideration for water quality treatment and innovative SCMs fits well within the 
incentive zoning model.  For example, redevelopment sites in urbanized areas are often required 
to incorporate stormwater control measures into developments to minimize impacts on aging, 
undersized stormwater systems in that area, and to meet new water quality requirements.  An 
incentive could be to allow greater building height, and therefore higher density, than under 
existing zoning, freeing up land area for SCMs that could also serve as a passive park area.  
Another example would be to allow a higher density on the site and to require not an on-site 
system but a cash payment to the governing entity to provide for consolidated stormwater 
management and treatment.  Off-site consolidated systems, discussed more extensively in 
Chapter 5, may require creation of a localized maintenance district or an increase in stormwater 
maintenance fees to offset long-term maintenance costs.   

Incentive zoning could be used to preserve natural areas or stream corridors as part of a 
watershed enhancement strategy.  For example, transferrable development rights (TDR) could be 
used in the context of the urban or semi-urban interface with rural lands.  Many of the formal 
TDR programs in Colorado (such as Fruita/Mesa County and Aspen/Pitkin) involve cities or 
counties seeking to preserve sensitive areas in the county, or outlying areas of the city, including 
the floodplain, in exchange for urban-level density on a more appropriate site (David D. Smith, 
Garfield & Hecht P.C., personal communication, 2008). 

Incentive zoning allows for a high degree of flexibility, but it can be complex to 
administer.  The more a proposed development takes advantage of incentive criteria, the more 
closely it has to be reviewed on a discretionary basis.  The initial creation of the incentive 
structure can also be challenging and often requires extensive ongoing revision to maintain 
balance between incentive magnitude and value given to developers. 

Performance Zoning 

Performance zoning uses performance-based or goal-oriented criteria to establish review 
parameters for proposed development projects in any area of a municipality.  At its heart, 
performance zoning deemphasizes the specific land uses, minimum setbacks, and maximum 
heights applicable to a development site and instead requires that the development meet certain 
performance standards (usually related to noise, glare, traffic generation, or visibility).  
Performance zoning sometimes utilizes a “points-based” system whereby a property developer 
can apply credits toward meeting established zoning goals through selecting from a menu of 
compliance options (some examples include mitigation of environmental impacts, providing 
public amenities, and building affordable housing units).  Additional discretionary criteria may 
also be established as part of the review process. 

The appeal of performance zoning lies in its high level of flexibility, rationality, 
transparency, and accountability.  Because performance zoning is grounded in specific and in 
many cases quantifiable goals, it better accommodates market principles and private property 
rights with environmental protection.  However, performance zoning can be extremely difficult 
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to implement and can require a high level of discretionary activity on the part of the supervising 
authority. City staff must often be trained to use specialized equipment to measure the 
performance of the development, and sometimes those impacts cannot be measured until the 
building is completed and the activity operating, by which time it may be difficult and expensive 
to modify a building that turns out not to meet the required performance standards.  Because 
stormwater performance is measurable (especially the amounts of water retained/detained and 
rates and amounts of water discharge), stormwater regulations could be integrated into a 
performance zoning system.  As with other topics, however, it might be time-consuming or 
require special equipment to measure compliance (particularly before the building is built). 

Planned Unit Development (Including Cluster Development and Conservation Design) 

A planned unit development (PUD) is generally a large area of land under unified control 
that is planned and developed as a whole through a single development operation or series of 
development phases, in accord with a master plan.  In California, these are known as Specific 
Plans. More specialized forms of PUDs include clustered subdivisions where density limitations 
apply to the development site as a whole but provide flexibility in the lot size, setback, and other 
standards that apply to individual house lots.  These PUDs provide considerable flexibility in 
locating building sites and associated roads and utilities, allowing them to be concentrated in 
parts of the site, with the remaining land use for agriculture, recreation, preservation of sensitive 
areas, or other open-space purposes. 

PUDs are typically, although not exclusively, found in new development areas and have 
significant open space and park areas that are often 25 percent or more of the total land area.  
This large amount of open space provides considerable opportunity for the use of consolidated, 
multifunctional stormwater controls. 

Form-Based Zoning 

Form-based zoning relies on rules applied to development sites according to both 
prescriptive and potentially discretionary criteria.  These criteria are typically dependent on lot 
size, location, proximity, and other various site- and use-specific characteristics.  Form-based 
codes offer considerably more flexibility in building uses than do Euclidean codes, but, as they 
are comparatively new, may be more challenging to create.  When form-based codes do not 
contain appropriate illustrations and diagrams, they are criticized as being difficult to interpret. 

One example of a recently adopted code with form-based features is the Land 
Development Code adopted by Louisville, Kentucky, in 2003.  This zoning code creates “form 
districts” for Louisville Metro. Each form district intends to recognize that some areas of the 
city are more suburban in nature, while others are more urban.  Building setbacks, heights, and 
design features vary according to the form district.  As an example, in a “traditional 
neighborhood” form district, a maximum setback might be 15 feet from the property line, while 
in a suburban “neighborhood” there may be no maximum setback.  Narrower setbacks allow 
increased density, requiring less land area for the same number of housing units and resulting in 
a smaller development footprint. 
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In rural and suburban areas, form-based codes can often reinforce the “open” character of 
development by preserving open site areas, which could be used for on-site stormwater 
management.  In denser, urban areas, however, some form-based ordinances favor shorter, more 
pedestrian-scale buildings that cover more of the site than taller buildings of the same square 
footage, on the basis that keeping activity closer to the ground and enclosing street frontages 
results in a better pedestrian environment and urban form.  One result of this preference is that 
there may be less of the site left potentially available for on-site stormwater detention or 
infiltration. Integrating stormwater management considerations into form-based codes may 
require a cash payment system where the developer contributes to financing of a district or 
regional stormwater treatment facility because on-site solutions are not available. 

Building Codes 

Building codes define minimum standards for the construction of virtually all types and 
scales of structures. With a few exceptions, building codes have limited direct impact on 
stormwater management.  The main example is where structural and geotechnical design 
standards, which stem from the need to protect buildings and infrastructure from water damage, 
discourage or prohibit the potential infiltration of water adjacent to building foundations.  Such 
standards can make it difficult to use landscape-based SCMs, such as porous pavement, 
bioinfiltration, and extended detention.  There is a need to examine and redefine structural and 
geotechnical “standards of care” that ensure the structural integrity of buildings and other 
infrastructure like buried utilities, in order for landscaped areas adjacent to structures to be 
utilized more effectively for SCMs.  For example, a developer building a mixed-use, medium-
density infill development in Denver intended to incorporate innovative approaches to 
stormwater management by infiltrating stormwater in a number of areas around the site.  The 
standard of care for the geotechnical design of building foundations typically requires that 
positive drainage be maintained a minimum of 5 feet from the building edge.  The geotechnical 
engineer required, when informed that water might be infiltrated in the area of the building and 
without further study, that the minimum distance to an infiltration area must be at least to 20 feet 
from the building, greatly limiting the potential for using the building landscape areas as SCMs.  
The City of Los Angeles is in the process of updating its Building Code, but it is not clear if it 
will be sufficiently comprehensive to address the use of some LID practices, such as on-site 
infiltration. The 2002 Building Code now in effect is written to require the builder to convey 
water away from the building using concrete or some other “non-erosive device.” 

Engineering and Infrastructure Standards and Practices 

Engineering standards and practices for public rights-of-way complement building and 
zoning codes which control development on private property.  Engineering standards and 
practices typically describe requirements for public utilities such as stormwater and wastewater, 
roadways, and related basic services.  For example, there are standards for parking and roadway 
design that typically describe the specific type of roadway and parking surfacing requirements.  
Regulations and standards often require minimum gradients for surface drainage, site grading, 
and drainage pipe size, all of which play an important role in how stormwater is transported.  
There are also often landscape planting requirements, including the requirement to mound 
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79 The Challenge of Regulating Stormwater 

landscape areas to screen cars, which can preclude the opportunity to incorporate SCMs into 
landscape areas. 

Unless right-of-way improvements are constructed as part of the subdivision process by 
private developers, improvements in the right-of-way are typically provided for by city 
government and public agencies.  Because engineering standards are often based on decades of 
refinement and have evolved regionally and nationally, they are difficult to change.  For 
example, street widths are determined more by the ability to maneuver emergency equipment 
and to accommodate water and sewer easements than the need for adequate lane widths for 
vehicles. Street lane-width requirements might be as narrow as 11 feet for each travel lane, 
resulting in a street width of 22 to 24 feet.  This could accommodate emergency vehicle access, 
which typically can require a minimum of 20 feet of unobstructed street.  However, because 
most streets also include potable water distribution lines and easement requirements for the lines, 
which are a minimum of 30 feet in width, this results in a minimum roadway width of 30 feet.  

Local drainage codes govern the disposal of stormwater and essentially dictate the nature 
and capacity of the stormwater infrastructure from the roof to the floodplain.  Like many codes, 
they were developed over time to address problems such as basement flooding, nuisance 
drainage problems, maintenance of floodplain boundaries, and protection of infrastructure such 
as bridges and sewers from storm damage.  Local drainage codes, many of which predate the 
EPA’s stormwater program, often involve peak discharge control requirements for a series of 
design storm events ranging from the 2-year storm up to the 100-year event.  Traditional 
drainage codes can often conflict with effective approaches to reducing runoff volume or 
removing pollutants from stormwater.  Examples of such codes include requirements for positive 
drainage, directly connected roof leaders, curbs and gutters, lined channels, storm-drain inlets, 
and large-diameter storm-drain pipes discharging to a downstream detention or flood control 
basins. 

Often, standards have been tested through legal precedent, and case law has developed 
around certain standards of care, which can further deter innovation.  Changes in design 
standards could result in unknown legal exposure and liability.  Specific types of equipment, 
maintenance protocols and procedures, and extensive training further discourage changes in 
established standards and procedures. 

Innovations in Codes and Regulations to Promote Better Stormwater Management 

A number of innovations have been developed in the previously described zoning, 
building codes, and infrastructure and engineering standards that make them more amenable to 
stormwater management.  These are described in detail below. 

Separate Ordinances for New and Infill Development 

Redevelopment of existing urban areas is almost universally more difficult and expensive 
than Greenfield development because of the deconstruction costs of the former, higher costs of 
designing around existing infrastructure, upgrading existing infrastructure, and higher costs and 
risks associated with assuming liability of pre-existing problems (contamination, etc).  
Redevelopment often occurs in areas of medium to high levels of impervious surface (e.g., 
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downtown areas). Such severely space-limited areas with high land costs drive up stormwater 
management costs.  Consequently, holding developers of such areas to the same stormwater 
standard as for Greenfield developments creates a financial disincentive for redevelopment.  
Without careful application, stormwater requirements may discourage needed redevelopment in 
existing urban areas.  This would be unfortunate because redevelopment can take pressure off of 
the development of lands at the urban fringe, it can accommodate growth without introducing 
new impervious surfaces, and it can bring improvements in stormwater management to areas that 
had previously had none. 

Stormwater planning can include the development of separate ordinances for infill and 
new developments.  Wisconsin has administrative rules that establish specific requirements for 
stormwater management based on whether the site is new development, redevelopment, or infill.  
Requirements for new development include reducing total suspended solids (TSS) by 80 percent, 
maintaining the pre-development peak discharge for the 2-year, 24-hour storm, infiltrating 90 
percent of the pre-development infiltration volume for residential areas, and infiltrating 60 
percent of the pre-development infiltration volume for non-residential areas.  Redevelopment 
varies from new development only in that the TSS requirement is less at 40 percent reduction.  
Requirements for existing developed areas in incorporated cities, villages, and towns do not 
include peak flow reduction or infiltration performance standards, but the municipalities must 
achieve a 40 percent reduction in their TSS load by 2013.  Other requirements unique to 
developed areas include public education activities, proper application of nutrients on 
municipality property, and elimination of illicit discharges 
(www.dnr.state.wi.us/org/water/wm/nps/stormwater/post-constr/).  Chapter 5 makes 
recommendations for the specific types of SCMs that should be used for new, low-density 
residential development as opposed to redevelopment of existing urban and industrial areas. 

Integrated Stormwater Management and Growth Policies 

In the city of San Jose, California, an approach was taken to link water quality and 
development policies that emphasized higher density in-fill development and performance-based 
approaches to achieving water quality goals. The city’s approach encourages stormwater 
practices such as minimizing impervious surface and incorporating swales as the preferred means 
of conveyance and treatment.  In urbanized areas, the policy then goes on to define criteria to 
determine the practicability of meeting numeric sizing requirements for stormwater control 
measures, and identifies Equivalent Alternative Compliance Measures for cases where on-site 
controls are impractical.  Equivalent Measures can include regional stormwater treatment and 
other specific projects that “count” as SCMs, including certain affordable and senior housing 
projects, significant redevelopment within the urban core, and Brownfield projects.  This is 
similar to in lieu fee programs that are sometimes implemented by municipalities to provide 
additional regulated parties with compliance options (see discussion in Chapter 6). 

This approach is a breakthrough in terms of measuring environmental performance, 
which is now focused only on what happens within the boundaries of a site for a project.  This 
myopic view tends to allow many environmentally unfriendly projects that encourage sprawl and 
expand the city’s boundaries to qualify as “low impact,” while more intense projects on a small 
footprint appear to have a much higher impact because they cover so much of the site.  San Jose 
brought several other layers of review, including location in the watershed (close to other uses or 
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81 The Challenge of Regulating Stormwater 

not) as a means of estimating performance.  A PowerPoint presentation describing their approach 
in greater detail is linked here (http://www.cmcgc.com/media/handouts/260126/THR-PDF/040-
Ketchum.PDF, Lisa Nisenson, Nisenson Consulting, LLC, personal communication, May 8, 
2007). 

Unified Development Codes 

A unified development code (UDC) consolidates development-related regulations into a 
single code that represents a more consistent, logical, integrated, and efficient means of 
controlling development.  UDCs integrate zoning and subdivision regulations, simplifying 
development controls that are often conflicting, confusing, and that require multiple layers of 
review and administration.  UDC development standards may include circulation standards that 
address how vehicles and pedestrians move, including provision for adequate emergency access.  
Utility standards are described for water distribution and sewage collection, and necessary utility 
easements are prescribed.  Because of the integrated nature of the code, efficiencies in 
requirements for right-of-way can reduce street widths or the reduction in setbacks, for example, 
resulting in more compact development. 

Design Review Incentives to Speed Permitting 

A number of incentives have been put in place to promote innovative stormwater control 
measures in cities such as Portland and Chicago, where environmental concerns have been 
identified as a key goal for development and redevelopment.  Practices such as the waiver or 
reduction of development fees, preferential treatment and review and approval of innovative 
plans, reduction in stormwater fees, and related incentives encourage the use of innovative 
stormwater practices.  In Chicago, the Green Permit Program initiated in April 2005 has proven 
attractive to many developers as it speeds up the permitting process.  Under the Green Permit 
Program, a green building adviser reviews design plans under an aggressive schedule long before 
a permit application is submitted.  There is one point of contact with intimate knowledge about 
the project to help speed up the permit process.  Projects going through the Green Permit 
Program receive benefits based on their “level of green.”  Tier I commercial projects are 
designed to be Leadership in Energy and Environmental Design (LEED) certified (see Box 2-7).  
Tier II projects must obtain LEED silver rating.  At this level, outside consultant review fees, 
which range from $5,000 to $50,000, are waived.  Tier III projects must earn LEED gold.  The 
goal for a Tier III project is to issue a permit in three weeks for a small project such as a 12-unit 
condo building. Thus, there is both time and money saved.  Private developers are interested in 
the time savings because they can pay less interest on their construction loans by completing the 
building faster. By the end of 2005, 19 green permits were issued.  The program’s director 
estimated that about 50 would be issued in 2006, which exceeds the city’s goal of 40. 

In Portland, Oregon, the city’s Green Building Program is considering instituting a new 
High-Performance Green Building Policy.  Along with goals for reducing global warming 
pollution, it proposes (1) waiving development fees if goals are exceeded by specified 
percentages and (2) eligibility for cash rewards and qualification for state and federal financial 
incentives and tax credits if even higher goals are achieved.  Developers can earn credits by  
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Box 2-7 
Innovative Building Codes 

An increased interest in energy conservation and more environmentally friendly building practices 
in general has led to various methods by which buildings can be evaluated for environmentally friendly 
construction, in addition to conventional code compliance.  The most popular system in the United States 
is the Leadership in Energy and Environmental Design (LEED) system developed in 2000. 

The LEED Green Building Rating System is a voluntary, consensus-based national rating system 
for developing high-performance, sustainable buildings.  LEED addresses all building types and 
emphasizes state-of-the-art strategies in five areas: sustainable site development, water savings, energy 
efficiency, materials and resources selection, and indoor environmental quality.  The U.S. Green Building 
Council is a 501(c)(3) nonprofit organization that certifies sustainable businesses, homes, hospitals, 
schools, and neighborhoods. 

The LEED system encourages progressive stormwater management practices as part of its rating 
system. The LEED system has identified specific criteria, with points assigned to each of the criteria, to 
assess the success of stormwater strategies.  Generally, the criteria are based on LID principles and 
practices and relate directly to the Better Site Design Handbook of the Center for Watershed Protection 
(CWP, 1998).  The system identifies eight categories by which building sites and site-planning practices 
are evaluated.  Of the 69 points possible to achieve the highest LEED rating, 16 points are directly related 
to innovative site design and stormwater management practices.  Six of the eight criteria describing 
sound site-planning practices relate directly to good stormwater practices, including the following: 

Erosion and sediment control; 
Site selection to protect farmland, wetlands, and watercourses; 
Site design to encourage denser infill development to protect Greenfield sites; 
Limitations on site disturbance; 
Specific requirements for the management of stormwater rate and quantity; and 
Specific requirements for the treatment of stormwater for TSS and phosphorous removal. 

The LEED rating system has been criticized because it focuses on individual buildings in building 
sites. A new category, LEED neighborhood development, was developed in response to consider the 
interrelationship of buildings and building sites and connections to existing urban infrastructure.  The 
category is currently in pilot testing.  Evaluation criteria related directly to stormwater include 

All requirements of the original site design criteria, 
A reduced requirement for parking based on access to transit and reduced auto use, and 
Site planning that emphasizes compact development. 

incorporating enhanced stormwater management and water conservation features into their 
projects, including the use of green roofs (Wenz, 2008). 

*** 

There are parallel challenges in the realm of community development and city building 
that tend to discourage innovative stormwater management policies and practices.  Building 
codes and zoning have evolved to reflect the complex relationship of legal, political, and social 
processes and frequently do not promote or allow the most innovative stormwater management.  
Engineering standards and practices that guide the development of roads and utilities present 
equal and possibly greater challenges, in that legal and technical precedents and large 
investments in public equipment and infrastructure present even more intractable reasons to 
resist change. 
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83 The Challenge of Regulating Stormwater 

The difficulty of implementing stormwater control measures cannot be attributed to an 
individual code, standard, or regulation.  It is important to unravel the complexities of codes, 
regulations, ordinances, and standards and practices that discourage innovative stormwater 
management and target the particular element (or multiple elements) that is a barrier to 
innovation. Elements that are barriers might not have been considered previously.  For example, 
roadway design is controlled more by access for emergency equipment and utilities rights-of-
way than by the need for wide travel lanes; it is the fire marshal and the water department that 
should be the focus of attention, rather than the transportation engineer. 

LIMITATIONS OF THE FEDERAL STORMWATER PROGRAM 

The regulation of stormwater discharges seems an inevitable next step to the CWA’s 
objective of “restoring the nation’s waters,” and EPA’s stormwater program is still evolving.  
Yet, in its current configuration EPA’s approach seems inadequate to overcome the unique 
challenges of stormwater and therefore runs the risk of only being partly effective in meeting its 
goals. A number of regulatory, institutional, and societal obstacles continue to hamper 
stormwater management in the United States, as described below. 

The Poor Fit Between the Clean Water Act’s Regulatory Approach 
and the Realities of Stormwater Management 

Controlling stormwater discharges with the CWA introduces a number of obstacles to 
effective stormwater regulation. Unlike traditional industrial effluent, stormwater introduces not 
only contaminants but also surges in volume that degrade receiving waterbodies; yet the statute 
appears focused primarily on the “discharge” of “pollutants.”  Moreover, unlike traditional 
effluent streams from manufacturing processes, the pollutant loadings in stormwater vary 
substantially over time, making effluent monitoring and the development of enforceable control 
requirements considerably more challenging.  Traditional use of end-of-pipe control technologies 
and automated effluent monitors used for industrial effluent do not work for the episodic and 
variable loading of pollutants in stormwater unless they account for these eccentricities by 
adjustments such as flow-weighted measurements.  Finally, at the root of the stormwater 
problem is increasingly intensive land use.  Yet the CWA contains little authority for regulators 
to directly limit land development, even though the discharges that result from these 
developments increase stormwater loading at a predictably rapid pace.  The CWA thus expects 
regulators to reduce stormwater loadings, but gives them incomplete tools for effectuating this 
goal. 

A more straightforward way to regulate stormwater contributions to waterbody 
impairment would be to use flow or a surrogate, like impervious cover, as a measure of 
stormwater loading (such as in the Barberry Creek TMDL [Maine DEP, 2003, pp. 16–20] or the 
Eagle Brook TMDL [Connecticut DEP, 2007, pp. 8–10]).  Flow from individual stormwater 
sources is easier to monitor, model, and even approximate as compared to calculating the 
loadings of individual contaminants in stormwater effluent.  Efforts to reduce stormwater flow 
will automatically achieve reductions in pollutant loading.  Moreover, flow is itself responsible 
for additional erosion and sedimentation that adversely impacts surface water quality.  Flow 
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84 Urban Stormwater Management in the United States 

provides an inexpensive, convenient, and realistic means of tracking stormwater contributions to 
surface waters. Congress itself recently underscored the usefulness of flow as a measure for 
aquatic impairments by requiring that all future developments involving a federal facility with a 
footprint larger than 5,000 square feet ensure that the development achieves predevelopment 
hydrology to the maximum extent technically feasible “with regard to the temperature, rate, 
volume, and duration of flow” (Energy Independence and Security Act of 2007, § 438).  Several 
EPA regions have also used flow in modeling stormwater inputs for TMDL purposes (EPA, 
2007a, Potash Brook TMDL, pp. 12–13). 

Permitting and Enforcement  

For industrial wastewater discharged directly from industrial operations (rather than 
indirectly through stormwater), the CWA requirements are relatively straightforward.  In these 
traditional cases, EPA essentially identifies an average manufacturer within a category of 
industry, like iron and steel manufacturers engaged in coke-making, and then quantifies the 
pollutant concentrations that would result in the effluent if the industry installed the best 
available pollution control technology. EPA promulgates these effluent standards as national, 
mandatory limits (e.g., see Table 2-7). 

TABLE 2-7 Effluent Limits for Best Available Technology Requirements  
for By-product Coke-making in Iron and Steel Manufacture. 

SOURCE: 40 C.F.R. § 420.13(a). 

By contrast, the uncertainties and variability surrounding both the nature of the 
stormwater discharges and the capabilities of various pollution controls for any given industrial 
site, construction site, or municipal storm sewer make it much more difficult to set precise 
numeric limits in advance for stormwater sources.  The quantity and quality of stormwater are 
quite variable over time and vary substantially from one property to another.  Natural causes of 
variation in the pollutant loads in stormwater runoff include the topography of a site, the soil 
conditions, and of course, the nature of storm flows in intensity, frequency, and volume.  In 
addition, the manner in which the facility stores and uses materials, the amount of impervious 
cover, and sometimes even what materials the facility uses can vary and affect pollutant loads in 
runoff from one site to another. Together, these sources of variability, particularly the natural 
features, make it much more difficult to identify or predict a meaningful “average” pollutant load 
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85 The Challenge of Regulating Stormwater 

of stormwater runoff from a facility.  As a result, EPA generally leaves it to the regulated 
facilities, with limited oversight from regulators, to identify the appropriate SCMs for a site.  
Unfortunately, this deferential approach makes the permit requirements vulnerable to significant 
ambiguities and difficult to enforce, as discussed below for each permit type. 

Municipal Stormwater Permits.  MS4 permits are difficult to enforce because the 
permit requirements have not yet been translated into standardized procedures to establish end-
of-pipe numerical effluent limits for MS4 stormwater discharges.  CWA Section 402(p) requires 
that pollutants in stormwater discharges from the MS4 be reduced to the maximum extent 
practicable and comply with water quality standards (when so required by the permitting 
authority). However, neither EPA nor NPDES-delegated states have yet expressed these criteria 
for compliance in numerical form. 

The EPA has not yet defined MEP in an objective manner that could lead to convergence 
of MS4 programs to reduce stormwater pollution.  Thus, at present MS4 permittees have no 
more guidance on the level of effort expected other than what is stated in the CWA: 

[S]hall require controls to reduce the discharge of pollutants to the maximum extent 
practicable, including management practice, control techniques and system, design and 
engineering methods, and such other provisions as the Administrator or the State 
determines appropriate for the control of such pollutants. [CWA Section 
402(p)(3)(B)(iii)] 

A legal opinion issued by the California Water Board’s Office of Chief Counsel in 1993 
stated that MEP would be met if MS4 permittees implemented technically feasible SCMs, 
considering costs, public acceptance, effectiveness, and regulatory compliance (Memorandum 
from Elizabeth Miller Jennings, Office of Chief Counsel, to Archie Matthews, Division of Water 
Quality, California Water Board, February 11, 1993).  In its promulgation of the Phase II Rule in 
1999, the EPA described MEP as a flexible site-specific standard, stating that: 

The pollutant reductions that represent MEP may be different for each [MS4 Permittee] 
given the unique local hydrological and geological concerns that may exist and the 
differing possible pollutant control strategies. (64 Fed. Reg. 68722, 68754) 

As matters stand today, MS4 programs are free to choose from the EPA’s menu of 
SCMs, with MEP being left to the discretionary judgment of the implementing municipality.  
Similarly, there are no clear criteria to be met for industrial facilities that discharge to MS4s in 
order for the MS4s to comply with MEP. The lack of federal guidance for MS4s is 
understandable. A stormwater expert panel convened by the California EPA State Water Board 
in 2006 (CA SWB, 2006) concluded that it was not yet feasible to establish strictly enforceable 
end-of-pipe numeric effluent limits for MS4 discharges.  The principal reasons cited were (1) the 
lack of a design storm (because in any year there are few storms sufficiently large in volume 
and/or intensity to exceed the design volume capacity or flow rates of most treatment SCMs) and 
(2) the high variability of stormwater quality influenced by factors such as antecedent dry 
periods, extent of connected impervious area, geographic location, and land use. 

Industrial and Construction Stormwater Permits.  The industrial and construction 
stormwater programs suffer from the same kind of deficiencies as the municipal stormwater 
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program.  These stormwater discharges are not bound by the MEP criterion, but they are required 
to comply with either technology-based or, less often, water quality-based effluent limitations.  
In selecting SCMs to comply with these limitations, the industrial discharger or construction 
operator similarly selects from a menu of options devised by the EPA or, in some cases, the 
states or localities for their particular facility (EPA, 2006a, p. 15).  For example, the regulated 
party will generally identify structural SCMs, such as fences and impoundments that minimize 
runoff, and describe how they will be installed.  The SWPPP must also include nonstructural 
SCMs, like good housekeeping practices, that require the discharger to minimize the opportunity 
for pollutants to be exposed to stormwater.  The SWPPP and the accompanying SCMs constitute 
the compliance requirements for the stormwater discharger and are essentially analogous to the 
numeric effluent limits listed for industrial effluents in the Code of Federal Regulations. 

This set of requirements leaves considerable discretion to regulated parties in several 
important ways.  First, the regulations require the discharger to evaluate the site for problematic 
pollutants; but where the regulated party does not have specific knowledge or data, they need 
only offer “estimates” and “predictions” of the types of pollutants that might be present at the 
site (EPA, 1996a, pp. IV-3, V-3). With the exception of visible features, the deferential site 
investigation requirements allow regulated parties to describe site conditions in ways that may 
effectively escape accountability unless there is a vigorous regulatory presence.   

Second, dischargers enjoy considerable discretion in drafting the SWPPP (EPA, 1996a, p. 
IV-3). Despite EPA’s instructions to consider a laundry list of considerations that will help the 
facility settle on the most effective plan (EPA, 2006a, p. 20), rational operators may take 
advantage of the wiggle room and develop ambiguous requirements that leave them with 
considerable discretion in determining whether they are in compliance (EPA, 2006a, pp. 15, 20, 
132). Indeed, the federal regulations do little to prevent regulated parties from devising 
requirements that maximize their discretion.  Instead, EPA describes many of the permit 
requirements in general terms.  For example, in its industrial stormwater permit program the 
EPA commands the regulated party to “implement any additional SCMs that are economically 
reasonable and appropriate in light of current industry practice, and are necessary to eliminate or 
reduce pollutants in . . . stormwater discharges” (EPA, 2006a, p. 23). 

EPA’s program provides few rewards or incentives for dischargers to go beyond the 
federal minimum and embrace rigorous or innovative SCMs.  In fact, if the regulated party 
invests resources to measure pollutant loads on their property, they are creating a paper trail that 
puts them at risk of greater regulation.  Under the EPA’s regulations, a regulated party “must 
provide a summary of existing stormwater discharge sampling data previously taken at [its] 
facility,” but if there are no data or sampling efforts, then the facility is off the hook (EPA, 
2006a, p. 20). Quantitative measures can thus be incriminating, particularly in a regulatory 
setting where the regulator is willing to settle for estimates. 

Dilemma of Self-Monitoring 

Unlike the wastewater program where there are relatively rigid self-monitoring 
requirements for the end-of-pipe effluent, self-monitoring is much more difficult to prescribe for 
stormwater discharges, which are variable over time and space.  [For example, compare 33 
U.S.C. § 1342(a)(2)-(b)(2) (2000) (outlining requirements for compliance under NPDES) with 
EPA, 2006a, p. 26 (outlining requirements for self-compliance under EPA regulations.)]  EPA’s 
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87 The Challenge of Regulating Stormwater 

middle ground, in response to these challenges, requires self-monitoring of select chemicals in 
stormwater for only a subset of regulated parties—Phase I MS4 permittees and a limited number 
of industrial facilities (see Table 2-8, EPA, 2006a, pp. 93-94).  Yet even for these more rigid 
monitoring requirements, the discharger enjoys some discretion in sampling.  The EPA’s 
sampling guidelines do prescribe regular intervals for sampling but ultimately must defer to the 
discharger insofar as requiring only that the samples should be taken within 30 minutes after the 
storm begins, and only if it is the first storm in three days (EPA, 2006a, p. 33). 

TABLE 2-8 Effluent Monitoring Requirements for Various Dischargers of Stormwater 
Source Category Type of Effluent Monitoring Required by EPA 
Phase I MS4 Municipality must develop a monitoring plan that provides for representative 

data collection. This requires the municipality, at the very least, to select at 
least 5 to 10 of its most representative outfalls for regular sampling and 
sample for selected conventional pollutants and heavy metals in its effluent. 

Phase II MS4 None 

Small subset of highest 
risk industries, like 
hazardous waste landfills 

Must conduct compliance monitoring as specified in effluent guidelines and 
ensure compliance with these effluent limits.  Must also conduct visual 
monitoring and benchmark monitoring. 

Larger subset of higher 
risk industrial 
dischargers 

Benchmark monitoring: Must conduct analytic monitoring to determine 
whether effluent exceeds numeric benchmark values; compliance with the 
numeric values is not required, however.  Must also conduct visual 
monitoring. 

Remaining set of 
industry except 
construction 

Visual monitoring: Must take four grab samples of stormwater effluent each 
year during first 30 minutes of a storm event and inspect the sample visually 
for contamination. 

Construction (larger than 
5 acres) 

Visual monitoring: Must take four grab samples of stormwater effluent each 
year during first 30 minutes of a storm event and inspect the sample visually 
for contamination.  

Construction (between 1 
and 5 acres) 

Visual monitoring: Must take four grab samples of stormwater effluent each 
year during first 30 minutes of a storm event and inspect the sample visually 
for contamination.  

Note: State regulators can and sometimes do require more—see Appendix C. 

Moreover, while the monitoring itself is mandatory, the legal consequences of an 
exceedance of a numerical limit vary and may be quite limited.  For a small number of identified 
industries, exceedances of effluent limits established by EPA are considered permit violations 
(65 Fed. Reg. 64766). For the other high-risk industries subject to benchmark monitoring 
requirements (see Table 2-5), the analytical limits do not lead to violations per se, but only serve 
to “flag” the discharger that it should consider amending its SWPPP to address the problematic 
pollutant (EPA, 2006a, pp. 10, 30, 34).  Although municipalities are required to do more 
extensive sampling of stormwater runoff and enjoy less sampling discretion, even municipalities 
are allowed to select what they believe are their most representative outfalls for purposes of 
monitoring pollutant loads (EPA, 1996a. p. VIII-1). 
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A large subset of dischargers—the remaining industrial dischargers and construction 
sites—are subject to much more limited monitoring requirements.  They are not required to 
sample contaminant levels, but instead are required only to conduct a visual inspection of a grab 
sample of their stormwater runoff on a quarterly basis and describe the visual appearance of the 
sample in a document that is kept on file at the site (EPA, 2006a, p. 28).  Certainly a visual 
sample is better than nothing, but the requirement allows the discharger not only some discretion 
in determining how and when to take the sample (explained below), but also discretion in how to 
describe the sample.   

A final set of regulated parties, the Phase II MS4s, are not required to perform any 
quantitative monitoring of runoff to test the effectiveness of SCMs (EPA, 1996a, p. 3). 

Making matters worse, in some states there appear to be limited regulatory resources to 
verify compliance with many of these permit requirements.  Thus, even though monitoring plans 
are subject to review and approval by permitting agencies, there may be insufficient resources to 
support this level of oversight. As shown in Appendix C, the total number of staff associated 
with state stormwater programs is usually just a handful, except in cases of larger states 
(California and Georgia) or those where there is a longer history of stormwater management 
(Washington and Minnesota).  In its survey of state stormwater programs, the committee asked 
states how they tracked sources’ compliance with the stormwater permits.  For the 18 states 
responding to the questionnaire, review of (1) monitoring data, (2) annual reports, and (3) 
SWPPP as well as on-site inspections were the primary mechanisms.  However, several states 
indicated that they conduct an inspection only after receiving complaints.  West Virginia tracked 
whether industrial facilities submitted their required samples and followed up with a letter if they 
failed to comply, but in 2006 it found that over 65 percent of the dischargers were delinquent in 
their sampling.  Although the states were not asked in the survey to estimate the overall 
compliance rate, Ohio admitted that at least for construction, “the general sense is that no site is 
100 percent in compliance with the Construction General Permit” (see Appendix C). 

Even where considerable regulatory resources are dedicated to ensuring that dischargers 
are in compliance, it is not clear how well regulators can independently assess compliance with 
the permit requirements.  For example, some of the permits will require “good housekeeping” 
practices that should take place daily at the facility.  Whether or how well these practices are 
followed cannot be assessed during a single inspection.  While a particularly non-compliant 
facility might be apparent from a brief visual inspection, a facility that is mildly sloppy, or at 
least has periods during which it is not careful, can escape detection on one of these pre-
announced audits. Facilities also know best the pollutants they generate and how or whether 
those pollutants might make contact with stormwater.  Inspectors might be able to notice some of 
these problems, but because they do not have the same level of information about the operations 
of the facility, they can be expected to miss some problems. 

Identifying Potentially Regulatable Parties 

Evidence suggests that a sizable percentage of industrial and construction stormwater 
dischargers are also failing to self-identify themselves to regulators, and hence these unreported 
dischargers remain both unpermitted and unregulated (GAO, 2005; Duke and Augustenborg, 
2006). In contrast to industrial pipes that carry wastes from factories out to receiving waters, the 
physical presence of stormwater dischargers may be less visible or obvious.  Thus, particularly 
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89 The Challenge of Regulating Stormwater 

for some industries and construction, if a stormwater discharger does not apply for a permit, the 
probability of detecting it is quite low. 

In Maine, less than 20 percent of the stormwater dischargers that fall within the 
regulatory jurisdiction of the federal stormwater program actually applied for permits before 
2005—more than a decade after the federal regulations were promulgated (Richardson, 2005).  
Yet there is no record of enforcement action taken by Maine against the unpermitted dischargers 
during that interim period.  Indeed, in the one enforcement action brought by citizens in Maine 
for an unpermitted discharge, the discharger claimed ignorance of the stormwater program.  In 
Washington, the State Department of Ecology speculates that between 10 and 25 percent of all 
businesses that should be covered by the federal stormwater permit program are actually 
permitted (McClure, 2004).  In a four-state study, Duke and Augustenborg (2006) found a higher 
percentage of stormwater dischargers—between 50 and 80 percent—had applied for permits by 
2004, but they concluded that this was still “highly incomplete” compliance for an established 
permit program. 

In 2007, the committee sent a short survey to each state stormwater program inquiring as 
to whether and how they tracked non-filing stormwater dischargers, but only six states replied to 
the questions and only two of the six states had any methods for tracking non-filers or 
conducting outreach to encourage all covered parties to apply for permits (see Appendix C).  
While the low response rate cannot be read to mean that the states do not take the stormwater 
program seriously, the responses that were received lend some support to the possibility that 
there is substantial noncompliance at the filing stage. 

In response to this problem of unpermitted discharges, the EPA appears to be targeting 
enforcement against stormwater dischargers that do not have permits.  In several cases, the EPA 
pursued regulated industries that failed to apply for stormwater permits (EPA Region 9, 2005; 
Kaufman et al., 2005).  The EPA has also brought enforcement actions against at least three 
construction companies for failing to apply for a stormwater permit for their construction runoff 
(EPA Region 1, 2004). Such enforcement actions help to make the stormwater program more 
visible and give the appearance of a higher probability of enforcement associated with non-
compliance.  Nevertheless, the non-intuitive features of needing a permit to discharge 
stormwater, coupled with a rational perception of a low probability of being caught, likely 
encourage some dischargers to fail to enter the regulatory system. 

Absence of Regulatory Prioritization 

Many states have been overwhelmed with the sheer numbers of permittees, particularly 
industry and construction sites, and lack a prioritization strategy to identify high-risk sources in 
particular need of rigorous and enforceable permit conditions.  For example, in California major 
facilities like the Los Angeles International Airport and the Los Angeles and Long Beach ports 
are covered under California’s MSGP along with a half-acre metal plating facility in El 
Segundo—all subject to the same level of compliance scrutiny even after nearly two decades of 
implementation!  Similarly, a multiphase, 20-year, thousand-acre residential development such 
as Newhall Land Development in North Los Angeles County is covered by the same California 
CGP as a one-acre residential home construction project in West Los Angeles, and subject to the 
same level of compliance scrutiny.  The lack of an EPA strategy to identify and address high-risk 
industrial facilities and construction sites (i.e., those that pose the greatest risk of discharging 
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90 Urban Stormwater Management in the United States 

polluted stormwater) remains an enormous deficiency.  Phase I MS4s, for example, are left to 
their own devices to determine how to identify the most significant contributors to their 
stormwater systems (Duke, 2007). 

Limited Public Participation 

Public participation is more limited in the stormwater program in comparison to the 
wastewater permit program, providing less citizen-based oversight over stormwater discharges.  
Typically, during the issuance of an individual NPDES permit (for either wastewater or 
stormwater) the public has a chance to comment and review the draft permit requirements that 
are specifically prescribed for a certain site and discharge.  While the same is true about the 
public participation during the adoption of a general stormwater permit, those general permits 
contain only the framework of the requirements and the menu of conditions, but do not prescribe 
specific requirements.  Instead, it is up to the permittee to tailor the compliance to the specific 
conditions of the site in the form of a SWPPP.  However, at this phase neither the public nor the 
regulators have access to the site-specific plan developed by the permittee to comply with the 
obligations of the permit.  In the case of general permits, then, the discharger has enormous 
flexibility in designing its compliance activities. 

Citizens also encounter difficulties in enforcing stormwater permit requirements.  
Citizens have managed to sue facilities for unpermitted stormwater discharges: this is a 
straightforward process because citizens need only verify that the facility should be covered and 
lacks a permit (Richardson, 2005). Overseeing facility compliance with stormwater permit 
requirements is a different story, however, and citizens are stymied at this stage of ensuring 
facility compliance. Citizens can access a facility’s SWPPP, but only if they request the plan 
from the facility in writing (EPA, 2006a, p. 25).  Moreover, the facility is given the authority to 
make a determination—apparently without regulator oversight—of whether the plan contains 
confidential business information and thus cannot be disclosed to citizens (EPA, 2006a, p. 26).  
But, even if the facility sends the plan to the citizens, it will be nearly impossible for them to 
independently assess whether the facility is in compliance unless the citizens station telescopes, 
conduct air surveillance of the site, or are allowed to access the facility’s records of its own self-
inspections. Moreover, to the extent that the stormwater outfalls are on the facility’s property, 
citizens might not be able to conduct their own sampling without trespassing.   

Not surprisingly, significant progress has nevertheless been made in reducing stormwater 
pollution when stormwater becomes a visible public issue.  This increased visibility is often 
accomplished with the help of local environmental advocacy groups who call attention to the 
endangered species, tourism, or drinking water supplies that are jeopardized by stormwater 
contamination.  Box 2-8 describes two cases of active public participation in the management of 
stormwater. 
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91 The Challenge of Regulating Stormwater 

BOX 2-8 
Citizen Involvement/Education in Stormwater Regulations 

The federal Clean Water Act, under Section 505, authorizes citizen groups to bring an action in 
U.S. or state courts if the EPA or a state fails to enforce water quality regulations.  Unsurprisingly, the few 
areas nationally where stormwater quality has become a visible public issue and significant progress has 
been made in reducing stormwater pollution have prominent local environmental advocacy groups 
actively involved. 

Heal the Bay, Santa Monica, California.  In Southern California, Santa Monica-based Heal the 
Bay has utilized research, education, community action, public advocacy, and political activism to improve 
the quality of stormwater discharges from MS4s in Southern California.  Heal the Bay operates an 
aquarium to educate the public, conducts stream teams to survey local streams, posts a beach report 
card on the web to inform swimmers on beach quality, appears before the California Water Boards to 
comment on NPDES stormwater permits, and works with lawmakers to sponsor legislative bills that 
protect water quality. 

In 1998, the organization helped co-author legislation to notify the public when shoreline water 
samples show that water may be unsafe for swimming.  California regulations (AB411) require local 
health agencies (county or city) to monitor water quality at beaches that are adjacent to a flowing storm 
drain and have 50,000 visitors annually (from April 1 to October 31).  At a minimum, these beaches are 
tested on a weekly basis for three specific bacteria indicators: total coliform, fecal coliform, and 
enterococcus. Local health officials are required to post or close the beach, with warning signs, if state 
standards for bacterial indicators are exceeded.  The monitoring data collected are available to the public. 

In order to better inform and engage the public, Heal the Bay has followed up with a web-based 
Weekly Beach Report Card (http://healthebay.org/brc/statemap.asp) and the release of an Annual 
California Beach Report Card assigning an “A” to “F” letter grade to more than 500 beaches throughout 
the state based on their levels of bacterial pollution.  Heal the Bay's Annual Beach Report Card is a 
comprehensive evaluation of California coastal water quality based on daily and weekly samples 
gathered at beaches from Humboldt County to the Mexican border.  A poor grade means beachgoers 
face a higher risk of contracting illnesses such as stomach flu, ear infections, upper respiratory infections, 
and skin rashes than swimmers at cleaner beaches.  

Heal the Bay was instrumental in passing Proposition O in the City of Los Angeles which sets 
aside half a billion dollars to improve the quality of stormwater discharges.  In the 2007 term of the 
California Legislature, the organization has sponsored five legislative bills to address marine debris, 
including plastic litter transported in stormwater runoff, that foul global surface waters (Currents, Vol. 21, 
No. 2, p.8, 2007). Heal the Bay also coordinates its actions and partners with other regional and national 
environmental organizations, such as the WaterKeepers and the NRDC, in advancing water quality 
protection nationally. 

Save Our Springs, Austin, Texas.  Citizen groups have played a very influential role in the 
development of a rigorous stormwater control program in the City of Austin, Texas.  Catalyzed in 1990 by 
a proposal for extensive development that threatened the fragile Barton Springs area, a citizens group 
named Save Our Springs Legal Defense Fund (later renamed Save our Springs Alliance) formed to 
oppose the development.  It orchestrated an infamous all-night council meeting, with 800 citizens 
registering in opposition to the proposed development and ultimately led to the City Council’s rejection of 
the 4,000-acre proposal and the formulation of a “no degradation” policy for the Barton Creek watershed.  
The nonprofit later sponsored the Save Our Springs Ordinance, a citizen initiative supported by 30,000 
signatures, which passed by a 2 to 1 margin in 1992 to further strengthen protection of the area.  The 
Save Our Springs Ordinance limits impervious cover in the Barton Springs watershed to a maximum of 
between 15 and 25 percent, depending on the location of the development in relation to the recharge and 
contributing zones.  The ordinance also mandates that stormwater runoff be as clean after development 
as before.  The ordinance was subject to a number of legal challenges, all of which were successfully 
defended by the nonprofit in a string of court battles. 

continues next page 
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Box 2-8 Continued 

Since its initial formation in 1990, the Save Our Springs Alliance has continued to serve a vital 
role in educating the community about watershed protection and organizing citizens to oppose 
development that threatens Barton Springs.  The organization has also been instrumental in working with 
a variety of government and nonprofit organizations to set aside large areas of parkland and open spaces 
within the watershed. Other citizen groups, like the Save Barton Creek Association, also play a very 
active, complementary role to the Save Our Springs Alliance in protecting the watershed.  These other 
nonprofits are sometimes allied and sometimes diverge to take more moderate stances to development 
proposals.  The resulting constellation of citizen groups, citizen outreach, and community participation is 
very high in the Austin area and has unquestionably led to a much more informed citizenry and a more 
rigorous watershed protection program than would exist without such grassroots leadership. 

Accounting for Future Land Use 

One of the challenges of managing stormwater from urban watersheds thus involves 
anticipating and channeling future urban growth.  Currently, the CWA does little to anticipate 
and control for future sources of stormwater pollution in urban watersheds.  Permits are issued 
individually on a technology-based basis, allowing for uncontrolled cumulative increases in 
pollutant and volume loads over time as individual sources grow in number.  The TMDL process 
in theory requires states to account for future growth by requiring a “margin of safety” in loading 
projections. However, it is not clear how frequently future growth is included in individual 
TMDLs or how vigorous the growth calculations are (for example, see EPA [2007a, pp. 12, 37], 
mentioning considerations of future land use as a consideration in stormwater related TMDLs for 
only a few—Potash Brook and the lower Cuyahoga River—of the 17 TMDLs described in the 
report). In any event, as already noted a TMDL is generally triggered only after waters have 
been impaired, which does nothing to anticipate and channel land development before waters 
become degraded.   

The fact that stormwater regulation and land-use regulation are largely decoupled in the 
federal regulatory system is understandable given the CWA’s industrial and municipal 
wastewater focus and concerns about federalism, but this limited approach is not a credible 
approach to stormwater management in the future.  Federal incentives must be developed to 
encourage states and municipalities to channel growth in a way that acknowledges, estimates, 
and minimizes stormwater problems.  

Picking up the Slack at the Municipal and State Level 

Because it involves land use, any stormwater discharge program strikes at a target that is 
traditionally within the province of state and even more likely local government regulation.  
Indeed, it is possible that part of the reason for the EPA’s loosely structured permit program is its 
concern about intruding on the province of state and local governments, particularly given their 
superior expertise in regulating land-use practices through zoning, codes, and ordinances. 

In theory, it is perfectly plausible that some state and local governments will step into the 
void and overcome some of the problems that afflict the federal stormwater discharge program.  
If local or state governments required mandatory monitoring or more rigorous and less 
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93 The Challenge of Regulating Stormwater 

ambiguous SCMs, they would make considerable progress in developing a more successful 
stormwater control program.  In fact, some states and localities have instituted programs that take 
these steps. For example, Oregon has established its own benchmarks based on industrial 
stormwater monitoring data, and it uses the benchmark exceedances to deny industries coverage 
under Oregon’s MSGP. In such cases, the facility operator must file for an individual 
stormwater discharge NPDES permit.  Some municipalities are also engaging in these problems, 
such as the City of Austin and its ban on coal tar sealants. 

Despite these bursts of activity, most state and local governments have not taken the 
initiative to fill the gaps in the EPA’s federal program (see Tucker [2005] for some exceptions).  
Because they involve some expense, stormwater discharge requirements can increase resident 
taxes, anger businesses, and strain already busy regulatory staff.  Moreover, if the benefits of 
stormwater controls are not going to materialize in waters close to or of value to the community 
instituting the controls, then the costs of the program from the locality’s standpoint are likely to 
outweigh its benefits. Federal financial support for state and local stormwater programs is very 
limited (see section below).  Until serious resources are allocated to match the seriousness and 
complexity of the problem and the magnitude of the caseload, it seems unlikely that states and 
local communities will step in to fill the gaps in EPA’s program.  These impediments help 
explain why there appear to be so many stormwater sources out of compliance with the 
stormwater discharge permit program as discussed above, at least in the few states that have gone 
on record. 

Funding Constraints 

Without a doubt, the biggest challenge for states, regions, and municipalities is having 
adequate fiscal resources dedicated to implement the stormwater program.  Box 2-9 highlights 
the costs of the program for the State of Wisconsin, which has been traditionally strong in 
stormwater management.  Phase I regulations require that a brief description of the annual 
proposed budget for the following year be included in each annual report, but this requirement 
has been dispensed with entirely for Phase II. 

Ever since the promulgation of the stormwater amendments to the CWA and the issuance 
of the stormwater regulations, the discharger community pointed out that this statutory 
requirement had the flavor of an unfunded mandate.  Unlike the initial CWA that provided 
significant funding for research, design, and construction of wastewater treatment plants, the 
stormwater amendments did not provide any funding to support the implementation of the 
requirements by the municipal operators.  The lack of a meaningful level of investment in 
addressing the more complex and technologically challenging problem of cleaning up 
stormwater has left states and municipalities in the difficult position of scrambling for financial 
support in an era of multiple infrastructure funding challenges. 
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BOX 2-9 
Preliminary Cost Estimates for Complying with  

Stormwater Discharge Permits in Wisconsin 

The Wisconsin Department of Natural Resources (WDNR) was delegated authority under the 
CWA to administer the stormwater permit program under Chapter NR 216.  There are 75 municipalities 
regulated under individual MS4 permits and 141 MS4s regulated under a general permit for a total of 216 
municipalities with stormwater discharge permits.   

As part of the “pollution prevention” minimum measure the municipalities are required to achieve 
compliance with the developed urban area performance standards in Chapter NR 151.13.  By March 10, 
2008, municipalities subject to a municipal stormwater permit under NR 216 must reduce their annual 
TSS loads by 20 percent.  These same permitted municipalities are required to achieve an annual TSS 
load reduction of 40 percent by March 10, 2013.  The reduction in TSS is compared to no controls, and 
any existing SCMs will be given credit toward achieving the 20 or 40 percent.  As part of their compliance 
with NR151.13 developed area performance standards, the municipalities are preparing stormwater plans 
describing how they will achieve the 20 and 40 percent TSS reduction.  They are required to use an 
urban runoff model, such as WinSLAMM or P8, to do the pollutant load analysis. 

As the permitted municipalities comply with the six minimum control measures and submit the 
stormwater plans for their developed area urban areas, the WDNR is learning how much it is going to 
cost to achieve the requirements in the stormwater discharge permits.  Some cities have already been 
submitting annual reports that include the cost of the six minimum measures.  Nine of the permitted 
municipalities in the southeast part of Wisconsin have been submitting their annual reports for at least 
four years. The average population of these nine communities is 17,700 with a range of about 6,000 to 
65,000. The average cost of the six minimum measures in 2007 for the nine municipalities is $162,900 
with a range of $11,600 to $479,000.  These costs have not changed significantly from year to year.  The 
average per capita cost is $9 with a range of $1 to $16 per person.  Street cleaning and catch basin 
cleaning (Figures 2-3 and 2-4) cost are included in the cost for the pollution prevention measure, and 
most of the cities were probably incurring costs for these two activities before the issuing of the permit. On 
average the street cleaning and catch basin cleaning represent about 40 percent of the annual cost for 
the six minimum measures.  These two activities will help the cities achieve the 20 and 40 percent TSS 
performance standards for developed urban areas. 

Information is available on the preliminary cost of achieving the 40 percent TSS performance 
standard for selected cities in Wisconsin.  The costs were prepared for 15 municipalities by Earth Tech 
Inc. in Madison, Wisconsin.  Areas of the municipality developed after October 2004 are not included in 
the TSS load analysis.  At this point in the preparation of the stormwater plans the costs are just capital 
cost estimates done at the planning level (Table 2-9).  Because the municipalities receive credit for their 
existing practices, these capital costs represent the additional practices needed to achieve the annual 40 
percent TSS reduction.  The costs per capita appear to decline for cities with a population over 50,000.  
All of the costs in Table 2-9 will increase when other costs, such as maintenance and land cost, are 
included. 

TABLE 2-9 Planning-Level Capital Cost Estimate to Meet 40 Percent TSS Reduction 

Population 
Number of 
Cities 

Average Cost 
($) 

Minimum 
Cost ($) 

Maximum 
Cost ($) 

Avg. Cost per Capita per 
Year over 5 Years ($) 

5,000 to 
10,000 

5 1,380,000 425,000 2,800,000 34 

10,000 to 
50,000 

6 4,600,00 2,700,00 9,200,000 35 

50,000 to 
100,000 

4 9,200,000 7,000,000 12,500,000 26 

SOURCE: Reprinted, with permission, from James Bachhuber, Earth Tech Inc., personnel communication 
(2008). Copyright 2008 by James Bachhuber, Earth Tech Inc. 
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continues next page 

Box 2-9 Continued 

For most of the 15 municipalities, the capital costs are for retrofitting dry ponds with permanent 
pools, installing new wet detention ponds, and improved street cleaning capabilities.  Because of their 
lower cost, the regional type practices have received more attention in the stormwater plans than the 
source area practices, such as proprietary devices and biofilters.  Municipalities with a higher percentage 
of newer areas will usually have lower cost because the newer developments tend to have stormwater 
control measures designed to achieve a high level of TSS control, such as wet detention ponds.  Older 
parts of a municipality are usually limited to practices with a lower TSS reduction, such as street cleaning 
and catch basin cleaning.  Of course, retrofitting older areas with higher efficiency practices is expensive, 
and the cost can go higher than expected when unexpected site limitations occur, such as the presence 
of underground utilities.  

Over the next five years all of the 15 municipalities must budget the costs in Table 2-9.  It is not 
clear yet how much of a burden these costs represent to the taxpayers in each municipality.  All the 
permits will be reviewed for compliance with the performance standards in 2013. 

FIGURE 2-3 Catch basin cleaning. Courtesy     FIGURE 2-4  Street cleaning. SOURCE: 
of Robert Pitt.  Selbig and Bannerman (2007). 

While a number of communities have passed stormwater fees linked to water quality as 
described below, a significant number of communities still do not have that financial resource.  
Municipalities that have not formed utility districts or imposed user fees have had to rely on 
general funds, where stormwater permit compliance must compete with public safety, fire 
protection, and public libraries.  This circumstance explains why elected local government 
officials have been reluctant to embrace the stormwater program.  Stormwater quality 
management is often not regarded as a municipal service, unlike flood control or wastewater 
conveyance and treatment.  A concerted effort will need to be made by all stakeholders to make 
the practical and legal case that stormwater quality management is truly another municipal 
service like trash collection, wastewater treatment, flood control, etc.  Even in states that do 
collect fees to finance stormwater permit programs, the programs appear underfunded relative to 
other types of water pollution initiatives. Table 2-10 shows the water quality budget of the 
California EPA, Los Angeles Regional Water Board.  The amount of money per regulated entity 
(see Table 2-4) dedicated to the stormwater program pales in comparison to the wastewater 
portion of the NPDES program, and it has declined over time.  Furthermore, of the more than $5 
billion dollars in low-interest loans provided in 2006 for investments in water quality 
improvements, 96 percent of that total funding went to wastewater treatment (EPA, 2007d). 
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TABLE 2-10  Comparison of Fiscal Year (FY) 02–03 Budget with FY 06–07 Budget for Water 
Quality Programs at the California EPA, Los Angeles Regional Water Board 
Program Funding Source 2002–2003 2006–2007 
NPDES1 Federal $2.8 mil $2.6 mil 
Stormwater State $2.3 mil $2.1 mil 
TMDLs Federal $1.47 mil $1.38 mil 
Spills, Leaks, Investigation 
Cleanup 

State $1.32 mil. $2.87 mil. 

Underground Storage Tanks State $2.78 mil. $2.74 mil. 
Non-Chapter 15 (Septics) State $0.93 mil. $0.93 mil. 
Water Quality Planning Federal $0.2 mil. $0.21 mil. 
Well Investigation State $1.36 mil. $0.36 mil. 
Water Quality Certification Federal $0.2 mil. $0.23 mil. 
Total $17.1 mil. $15.82 mil. 
1The NPDES row is entirely wastewater funding, as there is no federal money for implementing the 
stormwater program.  Note that the stormwater program in the table is entirely state funded. 

There are a number of potential methods that agencies can use to collect stormwater 
quality management fees, as described more extensively in Chapter 5.  A number of states now 
levy permit fees, with some permits costing in excess of $10,000, to help defray the costs of 
implementation and enforcement of their stormwater programs.  The State of Colorado, for 
example, has developed an elaborate fee structure for separate types of general permits for 
industry and construction, as well as MS4s (see http://www.cdphe.state.co.us/wq/permitsunit/ 
stormwater/StormwaterFees.pdf).  The ability of a state agency to collect fees generally must 
first be authorized by the state legislatures (see, e.g., Revised Code of Washington 90.48.465, 
providing the state agency with the authority to “collect expenses for issuing and administering 
each class of permits”).  The lack of state legislative authorization may limit some state agencies 
from creating such programs on their own.  In fact, in those states where fees cannot be levied 
against permittees, the stormwater programs appear to be both underfinanced and understaffed.  
Some municipalities have even experienced political backlash because of the absence of a strong 
state or federal program requiring them to engage in rigorous stormwater management (see Box 
2-10). 

Stormwater Management Expertise 

Historically, engineering curriculum dealt with stormwater management by focusing on 
the flood control aspects, with little attention given to the water quality aspects.  Thus, there has 
been a significant gap in knowledge and a lack of qualified personnel.  In areas where SCMs are 
just beginning to be introduced, many municipalities, industrial operators, and construction site 
operators are not prepared to address water quality issues; the problem is especially difficult for 
smaller municipalities and operators.  The profession and academia are moving to correct this 
shortfall. Professional associations such as the Water Environment Federation (WEF) and the 
American Society for Civil Engineers (ASCE) are co-authoring an update of the WEF/ASCE 
Manual of Practice “Design of Urban Runoff Controls” that integrates quality and quantity, after 
years of issuing separate manuals of design and operation for the water quality and water 
quantity elements of stormwater management. 
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BOX 2-10 
A City’s Ability to Pay for Stormwater, Water, and Sewage Utility Fees 

With the implementation of the stormwater permit program of the CWA, stormwater utilities are 
becoming more common as a way to jointly address regional stormwater quality and drainage issues.  
One such program is the Jefferson County, Alabama, Storm Water Management Authority (SWMA), 
formed in 1997 under state legislation that enables local governments to pool their resources in a regional 
stormwater authority to meet regulations required by the CWA.  Jefferson County, the City of Birmingham, 
and 22 other regional municipalities in Jefferson, part of Shelby and part of St. Clair counties, Alabama, 
were required to comply with CWA regulations.  The act gave the stormwater program the ability to 
develop a funding mechanism for the program and to form a Public Corporation. 

Over the years, SWMA has been responsible for many activities.  One of their first goals was to 
develop a comprehensive GIS database to map outfalls, land uses, stormwater practices, and many other 
features that were required as part of the permit program.  Another major activity conducted by SWMA 
was the collection of water samples from about 150 sites in the authority’s jurisdiction, both during wet 
and dry weather.  SWMA also inspects approximately 4,000 outfalls during dry weather to check for 
inappropriate connections to the storm drainage system.  SWMA coordinates public volunteer efforts with 
local environmental groups, including the Alabama Water Watch, the Alabama River Alliance, the Black 
Warrior Riverkeeper, and the Cahaba River Society.  SWMA also inspects businesses and industries 
(including construction sites) within their jurisdictions that are not permitted by the Alabama Department 
of Environmental Management (ADEM).  SWMA does not enforce rules or issue fines, although it can 
report violators to the state.  In its most famous case, it reported McWane Inc. for pollution that led to 
investigations by the state and the federal government, and ultimately a trial and criminal convictions. 

The Birmingham News (Bouma, 2007) reported that from 1997 to 2005, SWMA’s responsibilities 
under the CWA increased substantially, although their fees did not rise.  In late 2005, SWMA proposed 
that member cities increase their stormwater charges from $5 a year to $12 a year per household for 
residences and from $15 to $36 per year for businesses.  At that point, the Business Alliance for 
Responsible Development (BARD), a group of large businesses, utilities, mining interests, developers 
and landowners, began to argue that the group was financially irresponsible, and its attorneys convinced 
member cities that they could save money by withdrawing from SWMA.  Even though SWMA withdrew its  
fee increase request, many local municipalities have pulled out of SWMA, significantly reducing the 
agency’s budget and ability to conduct comprehensive monitoring and reporting.  BARD claims the 
pollution control programs of the ADEM are sufficient. In their countersuit, several environmental groups 
maintain that ADEM has failed to adequately protect the state’s waters because the agency is 
underfunded, understaffed, and ineffective at enforcement.  Much of the Cahaba and Black Warrior River 
systems within Jefferson County have such poor water quality that they frequently violate water quality 
standards (http://www.southernenvironment.org).  SWMA has been significantly impaired in its ability to 
monitor and report water quality violations with the withdrawal of many of its original member 
municipalities and the associated reduced budget.  

At the same time, the sewer bill for a family of four in the region is expected to be about $63 per 
month in 2008.  Domestic water rates have also increased, up to about $32 per month (The Birmingham 
News, Barnett Wright, December 30, 2007).  Domestic water rates have increased in recent years in 
attempts to upgrade infrastructure in response to widespread and long-lasting droughts and to cover 
rising fuel costs.  It is ironic that stormwater management agency fees are very small compared to these 
other urban water agency fees per household by orders of magnitude.  The $12 per year stormwater fee 
was used to justify the dismantling of an agency that was doing its job and identifying CWA violators.  In 
order to bring some reasonableness to the stormwater management situation and expected fees, it may 
be possible for the EPA to re-examine its guidelines of 2 percent of the household income for sewer fees 
to reflect other components of the urban water system, and to ensure adequate enforcement of existing 
regulations, especially by underfunded state environmental agencies. 
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The split between water quantity and quality is evident in municipal efforts that have 
focused primarily on flood control issues and design of appropriate appurtenances tailored for 
this purpose. As discussed earlier, most municipal codes specify practices to collect and move 
water away as fast as possible from urbanized areas.  Very little focus has been put on practices 
to mitigate the quality of the stormwater runoff.  This is especially true in urbanized areas with 
separate municipal storm sewer systems.  Even the designation “sewer” is borrowed from the 
sanitary sewer conveyance system terminology.  In arid or semi-arid areas, these flood control 
systems have been maximally engineered such that river beds have become concrete channels.  
A typical example is the Los Angeles River, which most of the year resembles an empty 
freeway. This analysis does not intend to minimize the engineering feat of designing a robust 
and reliable flood control system.  For example, during the unusually wet 2005 season in 
Southern California, the Los Angeles area did not have any major flooding incidents.  However, 
based on recent studies (Stein and Ackerman, 2007) up to 80 percent of the annual metals 
loading from six watersheds in the Los Angeles area was transported by stormwater events. 

Because of the historical lack of focus on stormwater quality, municipal departments in 
general are not designed to address the issue of pollution in urban runoff.  Just recently and due 
to the stormwater regulations, cities have been adding personnel and creating new sections to 
deal with the issue.  However, because of the complexities of the task, many duties are spread 
among various municipal departments, and more often than not coordination is still lacking.  
Perhaps most problematic is the fact that the local governmental entities in charge of stormwater 
management are often different from those that oversee land-use planning and regulation.  This 
disconnect between land-use planning and stormwater management is especially true for large 
cities. It is not unusual for program responsibilities to be compartmentalized, with industrial 
aspects of the program handled by one group, construction by another, and planning and public 
education by other distinct units. Smaller cities may have one person handling all aspects of the 
program assisted by a consulting firm.  While coordination may be ensured, the task can be 
overwhelming for a single staff person. 

Beyond water quality issues, training to better understand the importance of volume 
control and the role of LID has not yet reached many practitioners.  Many established practices 
and industry standards in the fields of civil, geotechnical, and structural engineering were 
developed prior to the introduction of the current group of SCMs and can unnecessarily limit 
their use. Indeed, certain SCMs such as porous landscape detention, extended detention, and 
vegetated swales require special knowledge about soils and appropriate plant communities to 
ensure their longevity and ease of maintenance. 

Supplementing the Clean Water Act with Other Federal Authorities that Can Control 

Stormwater Pollutants at the Source 


EPA does have other supplemental authorities that are capable of making significant 
progress in reducing or even eliminating some of the problematic stormwater pollutants at the 
national level. Under both the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and 
the TSCA, for example, EPA could restrict some of the most problematic pollutants at their 
source by requiring labels that alert consumers to the deleterious water quality impacts caused by 
widely marketed chemical products, restricting their use, or even banning them.  This source-
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99 The Challenge of Regulating Stormwater 

based regulation bypasses the need of individual dischargers or governments to be concerned 
with reducing the individual contaminants in stormwater.  

The City of Austin’s encounter with coal tar-based asphalt sealants provides an 
illustration of the types of products contributing toxins to stormwater discharges that could be far 
better controlled at the production or marketing stage.  Through detective work, the City of 
Austin learned that coal tar-based asphalt sealants leach high levels of polycyclic aromatic 
hydrocarbons (PAHs) into surface waters (Mahler et al., 2005; Van Metre et al., 2006).  The city 
discovered this because the PAHs were found in sediments in Barton Springs, which were in turn 
leading to the decline of the endangered Barton Creek salamander (Richardson, 2006).  By 
tracing upstream, the city was able to find the culprit—a parking lot at the top of the hill that was 
recently sealed with coal tar sealant and produced very high PAH readings.  Further tests 
revealed that coal tar sealants typically leach very high levels of PAHs, but other types of asphalt 
sealants that are not created from coal tar are much less toxic to the environment and are no more 
expensive than the coal tar-based sealants (City of Austin, 2004).  As a result of its findings, the 
City of Austin banned the use of coal tar-based asphalt sealants.  Several retailers, including 
Lowes and Home Depot followed the city’s lead and refused to carry coal tar sealants.  Dane 
County in the State of Wisconsin has now also banned coal tar sealants1. 

For reasons that appear to inure to the perceived impotency of TSCA and the enormous 
burdens of restricting chemicals under that statute, EPA declined to take regulatory action under 
TSCA against coal tar sealants (Letter from Brent Fewell, Acting Assisting Administrator, U.S. 
EPA, to Senator Jeffords, October 16, 2006, p. 3). Yet, it had authority to consider whether this 
particular chemical mixture presents an “unreasonable risk” to health and the environment, 
particularly in comparison to a substitute product that is available at the same or even lower price 
[15 U.S.C. § 2605(a); Corrosion Proof Fittings vs. EPA, 947 F.2d 1201 (5th Cir. 1991)]. Indeed, 
if EPA had undertaken such an assessment, it might have even discovered that the coal tar 
sealants are not as inferior as Austin and others have concluded; alternatively it could reveal that 
these sealants do present an “unreasonable risk” since there are substantial risks from the sealant 
without corresponding benefits, given the availability of a less risky substitute. 

A similar situation holds for other ubiquitous stormwater pollutants, such as the zinc in 
tires, roof shingles, and downspouts; the copper in brake pads; heavy metals in fertilizers; 
creosote- and chromated copper arsenate (CCA)-treated wood; and de-icers, including road salt.  
Each of these sources may be contributing toxins to stormwater in environmentally damaging 
amounts, and each of these products might have less deleterious and equally cost-effective 
substitutes available, yet EPA and other federal agencies seem not to be undertaking any analysis 
of these possibilities. The EPA’s phase-out of lead in gasoline in the 1970s, which led to 
measurable declines in the concentrations of lead in stormwater by the mid-1980s (see Figure 2-
5), may provide a model of the type of gradual regulatory ban EPA could use to reduce 
contaminants in products that are non-essential. 

1 See, e.g., Coal Tar-based pavement sealants studied, Science Daily, February 12, 2007, available at 
http://www.sciencedaily.com/upi/index.php?feed=Science&article=UPI-1-20070212-10255500-bc-us-sealants.xml; 
Matthew DeFour, Dane County bans Sealants with Coal Tar, Wisconsin State Journal, April 6, 2007, available at 
http://www.madison.com/wsj/home/local/index.php?ntid=128156&ntpid=5. 
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FIGURE 2-5 Trend of lead concentrations in stormwater in EPA rain zone 2 from 1980 to 2001.  Although 
the range of lead concentrations for any narrow range of years is quite large, there is a significant and 
obvious trend in concentration for these 20 years.  SOURCE: National Stormwater Quality Database 
(version 3). 

Some states are taking more aggressive forms of product regulation.  For example, in the 
mid-1990s, numerous scientific studies conducted in California by stormwater programs, 
wastewater treatment plants, the University of California, California Water Boards, the U.S. 
Geological Survey, and EPA showed widespread toxicity in local creeks, stormwater runoff, and 
wastewater treatment plant effluent from pesticide residues, particularly diazinon and chlopyrifos 
(which are commonly used organophosphate pesticides available in hundreds of consumer 
products) (Kuivila and Foe, 1995; MacCoy et al., 1995).  As a result, the California Water 
Boards and EPA listed many waters in urban areas of California as being impaired in accordance 
with CWA Section 303(d).  Many cities and counties were required to implement expensive 
programs to control the pollution under the MS4 NPDES permits to restore the designated 
beneficial uses of pesticide-impaired waters.  Figure 2-6 shows the results of one such action—a 
ban on diazinon. 

In sum, even though there are a number of sources of pollutants—from roof tiles to 
asphalt sealants to de-icers to brake linings—that could be regulated more restrictively at the 
product and market stage, EPA currently provides little meaningful regulatory oversight of these 
sources with regard to their contribution to stormwater pollution.  The EPA’s authority to 
prioritize and target products that increase pollutants in runoff, both for added testing and 
regulation, seems clear from the broad language of TSCA [15 U.S.C. § 2605(a)].  The 
underutilization of this national authority to regulate environmentally deleterious stormwater 
pollutants thus seems to be a remediable shortcoming of EPA’s current stormwater regulatory 
program. 
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101 The Challenge of Regulating Stormwater 

FIGURE 2-6 Trend of the organophosphate pesticide diazinon in MS4 discharges that flow into a 
stormwater basin in Fresno County, California, following a ban on the pesticide.  The figure shows the 
significant drop in the diazinon concentration in just four years to levels where it is no longer toxic to 
freshwater aquatic life.  EPA prohibited the retail sale of diazinon for crack and crevice and virtually all 
indoor uses after December 31, 2002, and non-agriculture outdoor use was phased out by December 31, 
2004. Restricted use for agricultural purposes is still allowed.  SOURCE: Reprinted, with permission, 
from Brosseau (2007). Copyright 2006 by Fresno Metropolitan Flood Control District. 

CONCLUSIONS AND RECOMMENDATIONS 

In an ideal world, stormwater discharges would be regulated through direct controls on 
land use, strict limits on both the quantity and quality of stormwater runoff into surface waters, 
and rigorous monitoring of adjacent waterbodies to ensure that they are not degraded by 
stormwater discharges.  Future land-use development would be controlled to prevent increases in 
stormwater discharges from predevelopment conditions, and impervious cover and volumetric 
restrictions would serve as a reliable proxy for stormwater loading from many of these 
developments.  Large construction and industrial areas with significant amounts of impervious 
cover would face strict regulatory standards and monitoring requirements for their stormwater 
discharges. Products and other sources that contribute significant pollutants through 
stormwater—like de-icing materials, urban fertilizers and pesticides, and vehicular exhaust— 
would be regulated at a national level to ensure that the most environmentally benign materials 
are used when they are likely to end up in surface waters. 

In the United States, the regulation of stormwater looks quite different from this idealized 
vision. Since the primary federal statute—the CWA—is concerned with limiting pollutants into 
surface waters, the volume of discharges are secondary and are generally not regulated at all.  
Moreover, given the CWA’s focus on regulating pollutants, there are few if any incentives to 
anticipate or limit intensive future land uses that generate large quantities of stormwater.  Most 
stormwater discharges are regulated instead on an individualized basis with the demand that 
existing point sources of stormwater pollutants implement SCMs, without accounting for the 
cumulative contributions of multiple sources in the same watershed.  Moreover, since individual 
stormwater discharges vary with terrain, rainfall, and use of the land, the restrictions governing 
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102 Urban Stormwater Management in the United States 

regulated parties are generally site-specific, leaving a great deal of discretion to the dischargers 
themselves in developing SWPPPs and self-monitoring to ensure compliance.  While states and 
local governments are free to pick up the large slack left by the federal program, there are 
effectively no resources and very limited infrastructure with which to address the technical and 
costly challenges faced by the control of stormwater.  These problems are exacerbated by the fact 
that land use and stormwater management responsibilities within local governments are 
frequently decoupled. The following conclusions and recommendations are made. 

EPA’s current approach to regulating stormwater is unlikely to produce an 
accurate or complete picture of the extent of the problem, nor is it likely to adequately 
control stormwater’s contribution to waterbody impairment.  The lack of rigorous end-of-
pipe monitoring, coupled with EPA’s failure to use flow or alternative measures for regulating 
stormwater, make it difficult for EPA to develop enforceable requirements for stormwater 
dischargers. Instead, under EPA’s program, the stormwater permits leave a great deal of 
discretion to the regulated community to set their own standards and self-monitor. 

Implementation of the federal program has also been incomplete.  Current statistics on 
the states’ implementation of the stormwater program, discharger compliance with stormwater 
requirements, and the ability of states and EPA to incorporate stormwater permits with TMDLs 
are uniformly discouraging.  Radical changes to the current regulatory program (see Chapter 6) 
appear necessary to provide meaningful regulation of stormwater dischargers in the future. 

Future land development and its potential increases in stormwater must be 
considered and addressed in a stormwater regulatory program.  The NPDES permit 
program governing stormwater discharges does not provide for explicit consideration of future 
land use. Although the TMDL program expects states to account for future growth in calculating 
loadings, even these more limited requirements for degraded waters may not always be 
implemented in a rigorous way.  In the future, EPA stormwater programs should include more 
direct and explicit consideration of future land developments.  For example, stormwater permit 
programs could be predicated on rigorous projections of future growth and changes in 
impervious cover within an MS4.  Regulators could also be encouraged to use incentives to 
lessen the impact of land development (e.g., by reducing needless impervious cover within future 
developments). 

Flow and related parameters like impervious cover should be considered for use as 
proxies for stormwater pollutant loading.  These analogs for the traditional focus on the 
“discharge” of “pollutants” have great potential as a federal stormwater management tool 
because they provide specific and measurable targets, while at the same time they focus 
regulators on water degradation resulting from the increased volume as well as increased 
pollutant loadings in stormwater runoff.  Without these more easily measured parameters for 
evaluating the contribution of various stormwater sources, regulators will continue to struggle 
with enormously expensive and potentially technically impossible attempts to determine the 
pollutant loading from individual dischargers or will rely too heavily on unaudited and largely 
ineffective self-reporting, self-policing, and paperwork enforcement. 

Local building and zoning codes, and engineering standards and practices that 
guide the development of roads and utilities, frequently do not promote or allow the most 
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innovative stormwater management.  Fortunately, a variety of regulatory innovations—from 
more flexible and thoughtful zoning to using design review incentives to guide building codes to 
having separate ordinances for new versus infill development can be used to encourage more 
effective stormwater management.  These are particularly important to promoting redevelopment 
in existing urban areas, which reduces the creation of new impervious areas and takes pressure 
off of the development of lands at the urban fringe (i.e., reduces sprawl). 

EPA should provide more robust regulatory guidelines for state and local 
government efforts to regulate stormwater discharges.  There are a number of ambiguities in 
the current federal stormwater program that complicate the ability of state and local governments 
to rigorously implement the program.  EPA should issue clarifying guidance on several key 
areas. Among the areas most in need of additional federal direction are the identification of 
industrial dischargers that constitute the highest risk with regard to stormwater pollution and the 
types of permit requirements that should apply to these high-risk sources. EPA should also issue 
more detailed guidance on how state and local governments might prioritize monitoring and 
enforcement of the numerous and diverse stormwater sources within their purview.  Finally, EPA 
should issue guidance on how stormwater permits could be drafted to produce more easily 
enforced requirements that enable oversight and enforcement not only by government officials, 
but also by citizens. Further detail is found in Chapter 6. 

EPA should engage in much more vigilant regulatory oversight in the national 
licensing of products that contribute significantly to stormwater pollution.  De-icing 
chemicals, materials used in brake linings, motor fuels, asphalt sealants, fertilizers, and a variety 
of other products should be examined for their potential contamination of stormwater.  Currently, 
EPA does not apparently utilize its existing licensing authority to regulate these products in a 
way that minimizes their contribution to stormwater contamination.  States can also enact 
restrictions on or tax the application of pesticides or even ban particular pesticides or other 
particularly toxic products. Austin, for example, has banned the use of coal-tar sealants within 
city boundaries. States and localities have also experimented with alternatives to road salt that 
are less environmentally toxic.  These local efforts are important and could ultimately help 
motivate broader scale, federal restrictions on particular products. 

The federal government should provide more financial support to state and local 
efforts to regulate stormwater.  State and local governments do not have adequate financial 
support to implement the stormwater program in a rigorous way.  At the very least, Congress 
should provide states with financial support for engaging in more meaningful regulation of 
stormwater discharges.  EPA should also reassess its allocation of funds within the NPDES 
program.  The agency has traditionally directed funds to focus on the reissuance of NPDES 
wastewater permits, while the present need is to advance the NPDES stormwater program 
because NPDES stormwater permittees outnumber wastewater permittees more than five fold, 
and the contribution of diffuse sources of pollution to degradation of the nation’s waterbodies 
continues to increase. 
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Chapter 3 

Hydrologic, Geomorphic, and Biological Effects of Urbanization on 


Watersheds 


A watershed is defined as the contributing drainage area connected to an outlet or 
waterbody of interest, for example a stream or river reach, lake, reservoir, or estuary.  Watershed 
structure and composition include both naturally formed and constructed drainage networks, and 
both undisturbed areas and human dominated landscape elements.  Therefore, the watershed is a 
natural geographic unit to address the cumulative impacts of urban stormwater.  Urbanization has 
affected change to natural systems that tends to occur in the following sequence.  First, land use 
and land cover are altered as vegetation and topsoil are removed to make way for agriculture or 
subsequently buildings, roads, and other urban infrastructure.  These changes, and the 
introduction of a built drainage network, alter the hydrology of the local area, such that receiving 
waters in the affected watershed can experience radically different flow regimes than they did 
prior to urbanization. This altered hydrology, when combined with the introduction of pollutant 
sources that accompany urbanization (such as people, domesticated animals, industries, etc.), has 
led to water quality degradation of many urban streams. 

This chapter first discusses the typical land-use and land-cover composition of urbanized 
watersheds. This is followed by a description of changes to the hydrologic and geomorphic 
framework of the watershed that result from urbanization, including altered runoff, streamflow 
mass transport, and stream-channel stability.  The chapter then discusses the characteristics of 
stormwater runoff, including its quantity and quality from different land covers, as well as the 
characteristics of dry weather runoff.  Finally, the effects of urbanization on aquatic ecosystems 
and human health are explored.   

LAND-USE CHANGES 

Land use has been described as the human modification of the natural environment into 
the built environment, such as fields, pastures, and settlements.  Important characteristics of 
different land uses are the modified surface characteristics of the land and the activities that take 
place within that land use.  From a stormwater viewpoint, land uses are usually differentiated by 
building density and comprised of residential, commercial, industrial, institutional, recreational, 
and open-space land uses, among others.  Each of these land uses usually has distinct activities 
taking place within it that affect runoff quality.  In addition, each land use is comprised of 
various amounts of surface land cover, such as roofs, roads, parking areas, and landscaped areas.  
The amount and type of each cover also affect the quality and quantity of runoff from urban 
areas. Changes in land use and in the land covers within the land uses associated with 
development and redevelopment are therefore important considerations when studying local 
receiving water problems, the sources of these problems within the watershed, and the 
stormwater control opportunities. 
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Land-Use Definitions 

Although there can be many classifications of residential land use, a crude and common 
categorization is to differentiate by density.  High-density residential land use refers to urban 
single-family housing at a density of greater than 6 units per acre, including the house, driveway, 
yards, sidewalks, and streets. Medium density is between 2 and 6 units per acre, while low 
density refers to areas where the density is 0.7 to 2 units per acre.  Another significant residential 
land use is multiple-family housing for three or more families and from one to three stories in 
height. These units may be adjoined up-and-down, side-by-side, or front-and-rear. 

There are a variety of commercial land uses common in the United States.  The strip 
commercial area includes those buildings for which the primary function is the sale of goods or 
services. This category includes some institutional lands found in commercial strips, such as 
post offices, court houses, and fire and police stations.  This category does not include 
warehouses or buildings used for the manufacture of goods. Shopping centers are another 
common commercial area and have the unique distinction that the related parking lot that 
surrounds the buildings is at least 2.5 times the area of the building roof area.  Office parks are a 
land use on which non-retail business takes place.  The buildings are usually multi-storied and 
surrounded by larger areas of lawn and other landscaping.  Finally, downtown central business 
districts are highly impervious areas of commercial and institutional land use. 

Industrial areas can be differentiated by the intensity of the industry.  For example, 
“manufacturing industrial” is a land use that encompasses those buildings and premises that are 
devoted to the manufacture of products, with many of the operations conducted outside, such as 
power plants, steel mills, and cement plants.  Institutional areas include a variety of buildings, for 
example schools, churches, and hospitals and other medical facilities that provide patient 
overnight care. 

Roads constitute a very important land use in terms of pollutant contributions.  The 
“freeway” land use includes limited-access highways and the interchange areas, including any 
vegetated rights-of-ways.  Finally, there are a variety of open-space categories, such as 
cemeteries, parks, and undeveloped land.  Parks include outdoor recreational areas such as 
municipal playgrounds, botanical gardens, arboretums, golf courses, and natural areas.  
Undeveloped lands are private or publicly owned with no structures and have a complete 
vegetative cover. This includes vacant lots, transformer stations, radio and TV transmission 
areas, water towers, and railroad rights-of-way. 

The preceding land-use descriptions are the traditional categories that make up the vast 
majority of the land in U.S. cities.  However, there are emerging categories of land use, such as 
those espoused under the term New Urbanism, which combine several area types (such as 
commercial and high-density residential areas).  Although land use can be broadly and generally 
categorized, local variations can be extremely important such that locally available land-use data 
and definitions should always be used. For example, local planning agencies typically do not 
separate the medium-density residential areas into subcategories.  However, this may be 
necessary to represent different development trends that have occurred with time, and to 
represent newly emerging types of land uses for an area.  Box 3-1 discusses the subtle influence 
that tree canopy could have on the residential land-use classification. 
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BOX 3-1 
The Role of Tree Cover in Residential Land Use 

Figure 3-1 shows two medium-density residential neighborhoods, one older and one newer.  Tree 
canopy is obviously different in each case, and it may have an effect on seasonal organic debris in an 
area and possibly on nutrient loads (although nutrient discharges appear to be more related to 
homeowner fertilizer applications).  Increased tree canopy cover also has a theoretical benefit in reducing 
runoff quantities due to increased interception losses.  In both cases, however, monitoring data to 
quantify these benefits are sparse.  Xiao (1998) examined the effect urban tree cover had on the rainfall 
volume striking the ground in Sacramento, California.  The results indicated that the type of tree or type of 
canopy cover affected the amount of rainfall reduction measured during a rain event, such that large 
broad-leafed evergreens and conifers reduced the rainfall that reached the ground by 36 percent, while 
medium-sized conifers and deciduous trees reduced the rainfall by 18 percent.  Cochran (2008) 
compared the volume and intensity of rain that reached the ground in an open area (no canopy cover) 
versus two areas with intact canopy covers in Shelby County, Alabama, over a year.  The sites were 
sufficiently close to each other to assume that the rainfall characteristics were the same in terms of the 
intensity and the variation of intensity and volume during the storm.  Rainfall “throughfall” was reduced by 
about 13.5 percent during the spring and summer months when heavily wooded cover existed. The 
rainfall characteristics at the leafless tree sites (winter deciduous trees) were not significantly different 
from the parking lot control sites.  In many locations around the county, very high winds are associated 
with severe storms, significantly decreasing the interception losses.  Of course, mature trees are known to 
provide other benefits in urban areas, including shading to counteract stormwater temperature increases 
and massive root systems that help restore beneficial soil structure conditions.  Additional research is 
needed to quantify the benefits of urban trees through a comprehensive monitoring program. 

FIGURE 3-1 Two medium-density residential areas (no alleys); the area on the right is older. 
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Trends in Urbanization 

Researchers at Columbia University (de Sherbinin, 2002) state that 83 percent of the 
Earth’s land surface has been affected by human settlements and activities, with the urbanized 
areas comprising about 4 percent of the total land use of the world.  Urban areas are expanding 
world-wide, especially in developing countries.  The United Nations Population Division 
estimates suggest that the world’s population will become mostly urbanized by 2010, whereas 
only 37 percent of the world’s population was urbanized in 1970.  De Sherbinin (2002) 
concludes that although the extent of urban areas is not large when compared with other land 
uses (such as agriculture or forestry) their environmental impact is significant.  Population 
densities in the cities are large, and their political, cultural, and economic influence is great.  
Most industrial activity is also located near cities.  The influence of urban areas extends beyond 
their boundaries due to the need for large amounts of land for food and energy production, to 
generate raw materials for industry, for building water supplies, for obtaining other resources 
such as construction materials, and for recreational areas.  One study estimated that the cities of 
Baltic Europe require from 500 to more than 1,000 times the urbanized land area (in the form of 
forests, agricultural, marine, and wetland areas) to supply their resources and to provide for 
waste disposal (de Sherbinin, 2002). 

Currently, considerable effort is being spent investigating land-use changes world-wide 
and in the United States in support of global climate change research.  The U.S. Geological 
Survey (USGS, 1999) has prepared many research reports describing these changes; Figure 3-2 
shows the results for one study in the Chicago and Milwaukee areas, and Figure 3-3 shows the 
results for a study in the Chesapeake Bay area. These maps graphically show the dramatic rate 
of change in land use in these areas.  The very large growth in urban areas during the 20 years 
between 1975 and 1995 is especially astonishing.  By 1995, Milwaukee and Chicago’s urbanized 
areas more than doubled in size from prior years.  Even more rapid growth has occurred in the 
Washington, D.C.–Baltimore area. 

FIGURE 3-2 The extent of urban land in Chicago and Milwaukee in 1955 (black), 1975 (red), 
and 1995 (yellow). SOURCE: USGS (1999). 
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FIGURE 3-3 This series of maps compares changes in urban, agricultural, and forested lands 
in the Patuxent River watershed over the past 140 years.  The top series shows the extent of 
urban areas (red) along with agriculture (gold), which was at its peak in the mid- to late 1800s.  
Since 1900, the amount of agricultural land has declined as urban and forested land (green) has 
increased. SOURCE: USGS (1999). 

Many different metrics can be used to measure the rate of urbanization in the United 
States, including the number of housing starts and permits and the level of new U.S. 
development.  The latter is tracked by the U.S. Department of Agriculture’s (USDA) National 
Resources Inventory (USDA, 2000).  The inventory, conducted every five years, covers all non-
federal lands in the United States, which is 75 percent of the U.S. total land area.  The inventory 
uses land-use information from about 800,000 statistically selected locations.  From 1992 to 
1997, about 2.2 million acres per year were converted from non-developed to developed status.  
According to the USDA (2000), the per capita developed land use (acres per person, a classical 
measure of urban sprawl) has increased in the United States between the years of 1982 and 1997 
from about 0.43 to about 0.49 acres per person.  The smallest amount of developed land used per 
person was for New York and Hawaii (0.15 acres), while the largest land consumption rate was 
for North Dakota, at about 10 times greater.  Surprisingly, Los Angeles is the densest urban area 
in the country at 0.11 acres per person.  The amount of urban sprawl is also directly 
proportionate to the population growth. According to Beck et al. (2003): 

In the 16 cities that grew in population by 10 percent or less between 1970 and 1990 
(but whose population did not decline), developed area expanded 38 percent—more 
than in cities that declined in population but considerably less than in the cities 
where population increased more dramatically.  Cities that grew in population by 
between 10 and 30 percent sprawled 54 percent on average.  Cities that grew 
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between 31 and 50 percent sprawled 72 percent on average.  Cities that grew in 
population by more than 50 percent sprawled on average 112 percent.  These 
findings confirm the common sense, but often unacknowledged proposition, that 
there is a strong positive relationship between sprawl and population growth. 

In most areas, the per capita use of developed land has increased, along with the 
population growth.  However, even some cities that had no population growth or had negative 
growth, such as Detroit, still had large amounts of sprawl (increased amounts of developed land 
used per person), but usually much less than cities that had large population growth.  Los 
Angeles actually had an 8 percent decreased rate of land consumption per resident during this 
period, but the city still experienced tremendous growth in land area due to its very large 
population growth.  The additional 3.1 million residents in the Los Angeles area during this time 
resulted in the development of almost an additional 400 square miles. 

Land-Cover Characteristics in Urban Areas 

As an area urbanizes, the land cover changes from pre-existing rural surfaces, such as 
agricultural fields or forests, to a combination of different surface types.  In municipal areas, land 
cover can be separated into various common categories—pictured and described in Box 3-2— 
that include roofs, roads, parking areas, storage areas, other paved areas, and landscaped or 
undeveloped areas. 

Most attention is given to impervious cover, which can be easily quantified for different 
types of land development. Given the many types of land cover described in Box 3-2, 
impervious cover is composed of two principal components: building rooftops and the 
transportation system (roads, driveways, and parking lots).  Compacted soils and unpaved 
parking areas and driveways also have “impervious” characteristics in that they severely hinder 
the infiltration of water, although they are not composed of pavement or roofing material.  In 
terms of total impervious area, the transportation component often exceeds the rooftop 
component (Schueler, 1994).  For example, in Olympia, Washington, where 11 residential 
multifamily and commercial areas were analyzed in detail, the areas associated with 
transportation-related uses comprised 63 to 70 percent of the total impervious cover (Wells, 
1995). A significant portion of these impervious areas—mainly parking lots, driveways, and 
road shoulders—experience only minimal traffic activity.  Most retail parking lots are sized to 
accommodate peak parking usage, which occurs only occasionally during the peak holiday 
shopping season, leaving most of the area unused for a majority of the time.  On the other hand, 
many business and school parking areas are used to their full capacity nearly every work day and 
during the school year. Other differences at parking areas relate to the turnover of parking 
during the day. Parked vehicles in business and school lots are mostly stationary throughout the 
work and school hours. The lighter traffic in these areas results in less vehicle-associated 
pollutant deposition and less surface wear in comparison to the greater parking turnover and 
larger traffic volumes in retail areas (Brattebo and Booth, 2003). 
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BOX 3-2 
Land Cover in Urban Areas 

For any given land use, there is a range of land covers that are typical.  Common land covers are 
described below, along with some indication of their contribution to stormwater runoff and their pollutant-
generating ability. 

Roofs.  These are usually either flat or pitched, as both have significantly different runoff 
responses.  Flat roofs can have about 5 to 10 mm of detention storage while pitched roofs have very little 
detention storage.  Roofing materials are also usually quite different for these types of roofs, further 
affecting runoff quality.  In addition, roof flashing and roof gutters may be major sources of heavy metals if 
made of galvanized metal or copper.  Directly connected roofs have their roof drains efficiently connected 
to the drainage system, such as direct connections to the storm drainage itself or draining to driveways 
that lead to the drainage system.  These directly connected roofs have much more of their runoff waters 
reaching the receiving waters than do partially connected roofs, which drain to pervious areas. 

A directly connected roof drain A disconnected roof drain (drains to pervious area) 

Parking Areas. These can be asphalt or concrete paved (impervious surface) or unpaved 
(traditionally considered a pervious surface) and are either directly connected or drain to adjacent 
pervious areas.  Areas that have rapid turnover of parked cars throughout the day likely have greater 
levels of contamination due to the frequent starting of the vehicles, an expected major source of 
pavement pollutants.  Unpaved parking areas actually should be considered impervious surfaces, as the 
compacted surface does not allow any infiltration of runoff.  Besides automobile activity in the parking 
areas, other associated activities contribute to contamination.  For example, parked cars in disrepair 
awaiting service can contribute to parking area runoff contamination.  In addition, maintenance of the 
pavement surface, such as coal-tar seal coating, can be significant sources of polycyclic aromatic 
hydrocarbons (PAHs) to the runoff. 

Paved parking area with frequent  Contamination of paved parking areas 
automobile movement    due to commercial activities 

continues on next page 
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BOX 3-2 Continued 

Storage Areas.  These can also be paved, unpaved, directly connected, or drained to pervious 
areas.  As with parking areas, unpaved storage areas should not be considered pervious surfaces 
because the compacted material effectively hinders infiltration.  Detention storage runoff losses from 
unpaved storage areas can be significant.  In storage areas (especially in commercial and industrial land 
uses), activities in the area can have significant effects on runoff quality. 

Contaminated paved storage area at vehicle junk yard   Heavy equipment storage area on concrete 
surface 

Streets. Streets in municipal areas are usually paved and directly connected to the storm 
drainage system.  In municipal areas, streets constitute a significant percentage of all impervious 
surfaces and runoff flows.  Features that affect the quality of runoff from streets include the varying 
amounts of traffic on different roads and the amount and type of roadside vegetation.  Large seasonal 
phosphorus loads can occur from residential roads in heavily wooded areas, for example.   

Wide arterial street with little roadside vegetation    Narrow residential street with substantial vegetation  

Other Paved Areas. Other paved areas in municipal regions include driveways, playgrounds, 
and sidewalks.  Depending on their slopes and local grading, these areas may drain directly to the 
drainage system or to adjacent pervious areas.  In most cases, the runoff from these areas contributes 
little to the overall runoff for an area, and the runoff quality is of relatively better quality than from the other 
“hard” surfaces. 

continues on next page 
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BOX 3-2 Continued 

Landscaped and Turf Areas. Although these are some of the only true pervious surfaces in 
municipal areas, disturbed urban soils can be severely compacted, with much more reduced infiltration 
rates than are assumed for undisturbed regional soils.  Besides the usually greater than expected 
quantities of runoff of pervious surfaces in urban areas, they can also contribute high concentrations of 
various pollutants.  In areas with high rain intensities, erosion of sediment can be high from pervious 
areas, resulting in much higher concentrations of total suspended solids (TSS) than from paved areas.  
Also, landscaping chemicals, including fertilizers and pesticides, can be transported from landscaped 
urban areas.  Undeveloped woods in urban areas can have close to natural runoff conditions, but many 
parks and other open-space areas usually have degraded runoff compared to natural conditions.  Turf 
grass has unique characteristics compared to other landscaped areas in that the soil structure is usually 
more severely degraded compared to natural conditions.  The normally shallower root systems are not as 
effective in restoring compacted soils and they can remain compacted due to some activities (pathways, 
parked cars, playing fields, etc.) that do not occur on areas planted with shrubs and trees. 

Soil erosion from turf areas with fine-grained soils during periods of high rain intensities 

Undeveloped Areas. Undeveloped areas in otherwise urban locations differ from natural areas.  
In many situations, they can be previously disturbed (cleared and graded) areas that have not been sold 
or developed.  They may be overgrown with various local vegetation types that thrive in disturbed 
locations.  In other situations, undeveloped areas may be small segments of natural areas that have not 
been disturbed or revegetated.  In this case, their stormwater characteristics may approach natural 
conditions but still be degraded due to adjacent activities and atmospheric deposition. 

SOURCE: Pitt and Voorhees (1995, 2002). 
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As described in Box 1-1, impervious cover is broken down into two main categories: 
directly connected impervious areas (or effective impervious area) and non-directly connected 
(disconnected) impervious areas (Sutherland, 2000; Gregory et al., 2005) (although it is 
recognized that these two states are end-members of a range of conditions).  Directly connected 
impervious area includes impervious surfaces which drain directly to the sealed drainage system 
without flowing appreciable distances over pervious surfaces (usually a flow length of less than 5 
to 20 feet over pervious surfaces, depending on soil and slope characteristics and the amount of 
runoff). Those areas are the most important component of stormwater runoff quantity and 
quality problems.  Approximately 80 percent of directly connected impervious areas are 
associated with vehicle use such as streets, driveways, and parking (Heaney, 2000). 

Values of imperviousness can vary significantly according to the method used to estimate 
the impervious cover.  In a detailed analysis of urban imperviousness in Boulder, Colorado, Lee 
and Heaney (2003) found that hydrologic modeling of the study area resulted in large variations 
(265 percent difference) in the calculations of peak discharge when impervious surface areas 
were determined using different methods.  They concluded that the main focus should be on 
effective impervious area (EIA) when examining the effects of urbanization on stormwater 
quantity and quality. 

Runoff from disconnected impervious areas can be spread over pervious surfaces as sheet 
flow and given the opportunity to infiltrate before reaching the drainage system.  Therefore, there 
can be a substantial reduction in the runoff volume and a delay in the remaining runoff entering 
the storm drainage collection system, depending on the soil infiltration rate, the depth of the 
flow, and the available flow length.  Examples of disconnected impervious surfaces are rooftops 
that discharge into lawns, streets with swales, and parking lots with runoff directed to adjacent 
open space or swales. From a hydrologic point of view, road-related imperviousness usually 
exerts a larger impact than rooftop-related imperviousness, because roadways are usually directly 
connected whereas roofs can be disconnected (Schueler, 1994).  

Methods for Determining Land Use and Land Cover 

Historically, land-use and land-cover information was acquired by a combination of field 
measurements and aerial photographic analyses—methods that required intensive interpretation 
and cross validation to guarantee that the analyst’s interpretations were reliable (Goetz et al., 
2003). Figure 3-4 is an example of a high-resolution panchromatic aerial photograph that was 
taken from an airplane in Toronto and used for measurements of urban surfaces (Pitt and 
McLean, 1986).  Most recently, satellite images have become available at high spatial resolution 
for many areas (<1 to 5 m resolution) and have the advantage of digital multi-spectral 
information more complete than even that provided by digital orthophotographs.  Minnesota has 
one of the longest records (over 20 years) of continuously recorded statistics on land cover and 
impervious surfaces derived from satellite images—information which has been incorporated 
into the Minnesota Statewide Conservation and Preservation Plan.  Some of the remaining 
problems to be overcome with satellite imagery include difficulties in obtaining consistent 
sequential acquisition dates, intensive computer processing time requirements, and large 
computer storage space requirements to store massive amounts of image information. 
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119 Effects of Urbanization on Watersheds 

FIGURE 3-4 Example of a high-resolution panchromatic aerial photograph of an industrial area 
used for measurements of urban surfaces.  SOURCE: Pitt and McLean (1986). 

The recommended approach for conducting a survey of land uses and development 
characteristics (land cover and activities) for an area is to use both aerial photography and site 
surveys. Aerial photography has improved greatly in recent years, but it is still not suitable for 
obtaining all the information needed for developing a comprehensive stormwater management 
plan. Initially, aerial photos should be used to identify the locations and extents of the various 
land uses in the study area. Neighborhoods representing homogenous land uses should then be 
identified for site surveys.  Usually, about 10 to 15 neighborhoods for each land use are 
sufficient for a community being studied (Burton and Pitt, 2002).  After the field surveys are 
conducted, the aerials are again used to measure the actual areas associated with land surface 
cover. This information can be used with field survey data to separate the surfaces into the 
appropriate categories for analyses and modeling. 

Box 3-3 presents a detailed study of land cover for several land uses in the southern 
United States using satellite imagery and ground surveys (Bochis, 2007; Bochis et al., 2008).  
The results presented here have been found to be broadly similar to other areas studied in the 
United States, although few studies have been as detailed, and there are likely to be regional 
differences. 

The general conclusion of many land-use and land-cover studies is that in urban areas, 
the amount of impervious surfaces has increased since the early years of the 20th century because 
of the tendency toward increased automobile use and bigger houses, which is associated with an 
increase in the facilities necessary to accommodate them (wider streets, more parking lots, and 
garages).  As shown in later sections of this report, the construction of impervious surfaces leads 
to multiple impacts on stream systems.  Therefore, future development plans and water resource 
protection programs should consider reducing impervious cover in the potential expansion of 
communities. Wells (1995), Booth (2000), Stone (2004), and Gregory et al. (2005) show that 
reducing the size and dimensions of residential parcels, promoting cluster developments 
(clustered medium-density residential areas in conjunction with open space, instead of large 
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120 Urban Stormwater Management in the United States 

BOX 3-3 
Land Use and Land Cover for the Little Shades Creek Watershed 

Data collected by Bochis-Micu and Pitt (2005) and Bochis (2007) for the Little Shades Creek 
watershed near Birmingham, Alabama, were acquired using IKONOS satellite imagery (provided by the 
Jefferson County Storm Water Management Authority) as an alternative to classical aerial photography to 
map the characteristics of the land uses in the monitored watershed areas, supplemented with verified 
ground truth surveys.  IKONOS is the first commercially owned satellite that provides 1-m-resolution 
panchromatic image data and 4-m multi-spectral imagery (Goetz et al., 2003).   

This project was conducted to evaluate the effects of variable site conditions associated with 
each land-use category.  About 12 homogeneous neighborhoods were investigated in each of the 16 
major land uses in this 2,500-hectare watershed.  Detailed land-cover measurements were made using a 
variety of techniques, as listed above, including field surveys for small details that were not visible with 
remote sensing tools (such as roof drain connectiveness, pavement texture, and landscaping 
maintenance practices).  Each of these individual neighborhoods was individually modeled to investigate 
the resultant variability in runoff volume and pollutant discharges.  These were statistically evaluated to 
determine if the land-use categories properly stratified these data by explaining significant fractions of the 
variability. Bochis-Micu and Pitt (2005) and Bochis (2007) concluded that land-use categories were an 
appropriate surrogate that can be used to describe the observed combinations of land surfaces.  
However, proper stormwater modeling should examine the specific land surfaces in each land-use 
category in order to better understand the likely sources of the pollutants and the effectiveness of 
candidate stormwater control measures (SCMs). 

This watershed has an overall impervious cover of about 35 percent, of which about 25 percent is 
directly connected to the drainage system.  Table 3-1 shows the average land covers for each of the 
surveyed land uses, along with the major source areas in each of the directly connected and 
disconnected impervious and pervious surface categories.  The impervious covers include streets, 
driveways, parking, playgrounds, roofs, walkways, and storage areas.  The directly connected areas are 
indicated as “connected” or “draining to impervious” and do not include the pervious area or the 
impervious areas that drain to pervious areas.  As expected, the land uses with the least impervious 
cover are open space (vacant land, cemeteries, golf courses) and low-density residential, and the land 
uses with the largest impervious covers are commercial areas, followed by industrial areas.  For a typical 
high-density residential land use in this region (having 15 or more units per hectare), the major land cover 
was found to be landscaped areas, subdivided into front- and backyard categories, while 25 percent of 
this land-use area is covered by impervious surfaces broken down into three major subcategories: roofs, 
streets, and driveways.  The subareas making up each land use show expected trends, with roofs and 
streets being the predominant directly connected impervious covers in residential areas, and parking and 
storage areas also being important in commercial and industrial areas. 

continues on next page 
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121 Effects of Urbanization on Watersheds 

BOX 3-3 Continued 

TABLE 3-1 Little Shades Creek Watershed Land Cover Information (percent and the predominant land 
cover) 

Land Use Directly Connected 
Impervious Cover (%) 

Disconnected 
Impervious Cover (%) Pervious Cover (%) 

High-Density 
Residential 

14 
(streets and roof) 

10 
(roofs) 

76 (front and rear 
landscaping) 

Medium-Density 
Residential (<1960 to 
1980) 

11 
(streets and roofs) 

8 
(roofs) 

81 (front and rear 
landscaping) 

Medium-Density 
Residential (>1980) 

14 
(streets and roofs) 

5 
(roofs) 

80 (front and rear 
landscaping) 

Low-Density 
Residential 

6 
(streets) 

4 
(roofs) 

89 (front and rear 
landscaping) 

Apartments 21 
(streets and parking) 

22 
(roofs) 

58 (front and rear 
landscaping) 

Multiple Families 28 
(roofs, parking , and 
streets) 

7 
(roofs) 

65 (front and rear 
landscaping) 

Offices 59 (parking, streets, 
and roofs) 

3 
(parking) 

39 (front and rear 
landscaping) 

Shopping Centers 64 (parking, roofs, 
and streets) 

4 
(roofs) 

31 (front landscaping) 

Schools 16 
(roofs and parking) 

20 
(playground) 

64 (front and rear 
landscaping, large 
turf) 

Churches 53 7 40 
(parking and streets) (parking) (front landscaping) 

Industrial 39 
(storage, parking, and 
streets) 

18 
(storage and roofs) 

44 (front and rear 
landscaping) 

Parks 32 
(streets and parking) 

33 
(playground) 

34 
(large turf and 
undeveloped) 

Cemeteries 7 15 78 
(streets) (parking) (large turf) 

Golf Courses 2 4 95 
(streets) (roofs) (large turf) 

Vacant 5 
(streets) 

1 
(driveways) 

94 
(undeveloped and 
large turf) 

SOURCE: Bochis-Micu and Pitt (2005) and Bochis (2007). Reprinted, with permission, from Bochis 
(2007).  Copyright 2007 by Celina Bochis.  
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122 Urban Stormwater Management in the United States 

tracts of low-density areas), building taller buildings, reducing the residential street width (local 
access streets), narrowing the width and/or building one-side sidewalks, reducing the size of 
paved parking areas to reflect the average parking needs instead of peak needs, and using 
permeable pavement for intermittent/overflow parking can reduce the traditional impervious 
cover in communities by 10 to 50 percent.  Many of these benefits can also be met by paying 
better attention to how the pavement and roof areas are connected to the drainage system.  
Impervious surfaces that are “disconnected” by allowing their drainage water to flow to adjacent 
landscaped areas can result in reduced runoff quantities. 

HYDROLOGIC AND GEOMORPHIC CHANGES 

The watershed provides an organizing framework for the management of stormwater 
because it determines the natural patterns of water flow as well as the constituent sediment, 
nutrient, and pollutant loads. In undeveloped watersheds, hillslope hydrologic flow-path systems 
co-evolve with microclimate, soils, and vegetation to form topographic patterns within which 
ecosystems are spatially arranged and adjusted to the long-term patterns of water, energy, and 
nutrient availability. The landforms that comprise the watershed include the network patterns of 
streams, rivers, and their associated riparian zones and floodplains, as well as component 
freshwater lakes, reservoirs, wetlands, and estuaries. 

This section starts with a discussion of precipitation measurement and characteristics 
before turning to the typical changes in hydrology and geomorphology of the watershed brought 
on by urbanization. In both the terrestrial and aquatic phases, retention and residence time of 
sediment and solutes decreases with increasing flow volume and velocity.  This results in 
relatively high retention and low export of water and nutrients in undeveloped watersheds 
compared to decreasing retention and greater pollutant export in disturbed or developed systems. 

The Storm in Stormwater 

The magnitude and frequency of stormwater discharges are not just determined by 
rainfall. Instead, they are the combined product of storm and inter-storm characteristics, land 
use, the natural and built drainage system, and any stormwater control measures (SCMs) that 
have been implemented.  The total volume and peak discharge of runoff, as well as the 
mobilization and transport of pollutants, are dependent on all aspects of the storm magnitude, 
catchment antecedent moisture conditions, and the interstorm period.  Therefore, information on 
the frequency distribution of storm events and properties is an important aspect of understanding 
the distribution of pollutant concentrations and loads in stormwater discharges.  In northern 
climates, runoff production from precipitation can be significantly delayed by the accumulation, 
ripening, and melt of snowpacks, such that much of the annual load of certain pollutants may be 
mobilized in peak flow from snowmelt events.  Therefore, measurement of precipitation and 
potential accumulation in both liquid and solid form is critical for stormwater assessment. 
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123 Effects of Urbanization on Watersheds 

Precipitation Measurements 

Any given storm is characterized by the storm’s total rainfall (depth), its duration, and the 
average and peak intensity. A storm hyetograph depicts measured precipitation depth (or 
intensity) at a precipitation gauge as a function of time; an example is shown in Figure 3-5.  This 
figure illustrates the typical high degree of variability of precipitation over the total duration of a 
storm.  In this example, the total storm depth is 50.9 mm, the duration is 19 hours, and the peak 
intensity is 0.56 mm/minute (peak depth of 2.79 mm divided by the measurement increment of 5 
minutes).  The average intensity is 0.045 mm/minute, quite a bit lower than the peak intensity, 
since the storm duration is punctuated by periods of low and no measurable precipitation. 

FIGURE 3-5 Example of a storm hyetograph at location RG2, September 20–21, 2001, Valley 
Creek watershed, Chester County, Pennsylvania.  The time increment of measurement is 5 
minutes, while the entire duration of this storm is about 16 hours. 
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124 Urban Stormwater Management in the United States 

In addition to measurements of individual storm events, precipitation data are routinely 
collected for longer time periods and compiled and analyzed annually when trying to understand 
local rainfall patterns and their impact on baseflow, water quality, and infrastructure design.  
Figure 3-6 shows the rainfall during 2007 at both humid (Baltimore) and arid (Phoenix) 
locations. Especially apparent in the Baltimore data is the fact that the majority of storm events 
are less than 20 mm in depth. 

Several networks of precipitation gauges are available in the United States; gauge data 
are available online from the National Climatic Data Center (NCDC) (http://ncdc.nws.noaa.gov).  
High-resolution precipitation data (i.e., with measurement intervals of an hour or less) are 
typically not recorded except at primary weather service meteorological stations, while daily 
precipitation records are more extensively collected and available through the Cooperative 
Weather Observer Program (http://www.nws.noaa.gov/om/coop/).  This distinction is important 
to stormwater managers because most stormwater applications require short-duration 
measurements or model results (minutes to hours).  Fortunately, a combination of precipitation 
gauges and precipitation radar estimates are available to estimate precipitation depth and 
duration, as well as additional methods to estimate snowfall and snowpack water equivalent 
depth and conditions. (A thorough description of precipitation measurement by radar is given by 
Krajewski and Smith [2001]).  While most of the conterminous United States is covered by 
NEXRAD radar for estimation of high-temporal-resolution precipitation at current resolutions of 
~4 km, the radar backscatter information requires calibration and correction with precipitation 
gauge data, and satellite estimates of precipitation are generally not sufficiently reliable for 
stormwater applications.  It goes without saying that the measurement, quality assurance, and 
maintenance of long-term precipitation records are both vital and nontrivial to stormwater 
management. 

Baltimore and Phoenix Precipitation 2007 
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FIGURE 3-6 Daily precipitation totals for the Baltimore-Washington and Phoenix airports for 
2007. 
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PREPUBLICATION 

Precipitation Statistics 

The basic characterization of precipitation is by depth-duration-frequency curves, which 
describe the return period, recurrence interval, and exceedance probability (terms all denoting 
frequency) of different precipitation intensities (depths) over different durations.  The 
methodology for determining the curves is described in Box 3-4.  Precipitation durations of 
interest in stormwater management range from a few minutes (important for determining peak 
discharge from small urban drainage areas) to a year (where the interest is in the total annual 
volume of runoff production).  As an example, one might be interested in the return period of the 
1-inch, 1-hour event, or the 1-inch, 24-hour event; the latter would have a much shorter return 
period, because accumulating an inch of rain over a day is much more common than 
accumulating the same amount over just an hour. 

The National Weather Service has developed an online utility to estimate the return 
period for a range of depth–duration events for any place in the conterminous United States 
(http://hdsc.nws.noaa.gov/hdsc/pfds/).  Figures 3-7 and 3-8 show examples of precipitation 
depth-duration-frequency curves for a humid location (Baltimore, Maryland) and an arid site 
(Phoenix, Arizona).  As an illustration of the climatic influence on the depth-duration-frequency 
curves, the 2-year, 1-hour storm is associated with a depth of 1.2 inches of precipitation in 
Baltimore, whereas this same recurrence interval and duration are associated with a depth of only 
0.6 inch of precipitation in Phoenix.  Durations from 5 minutes to one day are shown because 

BOX 3-4 
Determining Depth-Duration-Frequency Curves 

Depth-duration-frequency curves are developed from precipitation records using either annual 
maximum data series or annual exceedance data series.  Annual maximum data series are calculated by 
extracting the annual maximum precipitation depths of a chosen duration from a record.  In cases where 
there are only a few years of data available (less than 20 to 25 years), then an annual exceedance series 
(a type of “partial duration series”) for each storm duration can be calculated, where N largest values from 
N years are chosen. An annual maximum series excludes other extreme values of record that may occur 
in the same year.  For example, the second highest value on record at an observing station may occur in 
the same year as the highest value on record but will not be included in the annual maximum series.  The 
design precipitation depths determined from the annual exceedance series can be adjusted to match 
those derived from an annual maximum series using empirical factors (Chow et al., 1988; NOAA Atlas 
data series, see http://www.weather.gov/oh/hdsc/currentpf.htm, e.g., Bonnin et al., 2006).  Hydrologic 
frequency analysis is then applied the data series to determine desired return periods by fitting a 
probability distribution to the data to determine the return periods1 of interest.  The process is repeated for 
other chosen storm durations. 

1Analysis of annual maximum series produces estimates of the average period between years when a particular value is exceeded 
(“average recurrence interval”).  Analysis of partial duration (annual exceedance) series gives the average period between cases of 
a particular magnitude (“annual exceedance probability”).  The two results are numerically similar at rarer average recurrence 
intervals but differ at shorter average recurrence intervals (below about 20 years).  NOAA (e.g., Bonnin et al., 2006) notes that the 
use of the terminology “average recurrence interval” and “annual exceedance probability” typically reflects the analysis of the two 
different series, but that sometimes the term “average recurrence interval” is used as a general term for ease of reference. 
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126 Urban Stormwater Management in the United States 

this is the range typically used in the design of stormwater management facilities.  The shorter 
durations provide expected magnitude and frequency for brief but significant precipitation 
intensity peaks that can mobilize and transport large amounts of pollutants and erode soil, and 
they are used in high-resolution stormwater models.  More commonly, however, stormwater 
regulations are written for 24-hour durations at 2-, 10-, 25-, 50-, or 100-year recurrence intervals. 

Precipitation Depth-Duration-Frequency - BWI 
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FIGURE 3-7 Depth-duration-frequency curves for Baltimore, Maryland. 
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127 Effects of Urbanization on Watersheds 

Because storm magnitudes and frequencies vary by climatic region, it is reasonable to 
expect them to change during recurring climate events (e.g., El Niño) or over the long term by 
climate change.  Alteration in convective precipitation by major urban centers has been 
documented for some time (Huff and Changnon, 1973).  Some evidence exists that precipitation 
regimes are shifting systematically toward an increase in more intense rainfall events, which is 
consistent with modeled projections of global climate change increases in hydrologic extremes.  
Kunkel et al. (1999) analyzed precipitation data from 1,295 weather stations from 1931 to 1996 
across the contiguous United States and found that storms with extreme levels of precipitation 
have increased in frequency. The analysis considered short-duration events (1, 3, and 7 days) of 
1-year and 5-year return intervals.  A linear trend analysis using Kendall’s slope estimator 
statistic indicated that the overall trend in 7-day, 1-yr events for the conterminous United States 
is upward at a rate of about 3 percent per decade for 1931 to 1996; the upward trend in 7-day, 5
year events is about 4 percent per decade. These two time series are shown in Figure 3-9.  An 
increased frequency of intense precipitation events will shift depth-frequency-duration curves for 
a given location, with a given return period being associated with a more intense event.  
Alternatively, the return period for a given intensity (or depth) of an event will be reduced if the 
event is occurring more frequently.  In light of climate change, depth-duration-frequency curves 
will need to be updated regularly in order to ensure that stormwater management facilities are 
not underdesigned for an increasing intensity of precipitation.  Additional implications of climate 
change for stormwater management are discussed in Box 3-5. 

FIGURE 3-9 Nationally averaged annual U.S. time series of the number of precipitation events 
of 7-day duration exceeding 1-year (dots) and 5-year (diamonds) recurrence intervals. 
SOURCE: Reprinted, with permission, from Kunkel et al. (1999). Copyright 1999 by American 
Meteorological Society. 
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128 Urban Stormwater Management in the United States 

BOX 3-5 
Climate Change and Stormwater Management 

An ongoing report series issued by the U.S. Climate Change Science Program and the 
Subcommittee on Global Change Research summarizes the evidence for climate change to date and 
expected impacts of climate change, including impacts on the water resources sector 
(http://www.climatescience.gov/). According to the Intergovernmental Panel on Climate Change (IPCC 
2007), annual precipitation will likely increase in the northeastern United States and will likely decrease in 
the southwestern United States over the next 100 years.  In the western United States, precipitation 
increases are projected during the winter, whereas decreases are projected for the summer.  As 
temperatures warm, precipitation will increasingly fall as rain rather than snow, and snow season length 
and snow depth are very likely to decrease in most of the country.  More extreme precipitation events are 
also projected, which, when coupled with an anticipated increase in rain-on-snow events, would 
contribute to more severe flooding due to increases in extreme stormwater runoff. 

The predictions for increases in the intensity and frequency of extreme events have significant 
implications for future stormwater management.  First, many of the design standards currently in use will 
need to be revised, since they are based on historical data.  For example, depth-duration-frequency 
curves used for design storm data will need to be updated, because the magnitude of the design storms 
will change.  Even with revised design standards, in light of future uncertainty, new SCMs will need to be 
designed conservatively to allow for additional storage that will be required for regions with predicted 
trends in increased precipitation.  In addition, existing SCM designs based on old standards may prove to 
be undersized in the future.  Implementation of a monitoring program to check existing SCM inflows 
against original design inflows may be prudent to aid in judging whether retrofit of existing facilities or 
additional stormwater infrastructure is needed. 

Design Storms 

Given that only daily precipitation records are widely available, but short-duration data 
are required for stormwater analysis and prediction, design storms have been developed for the 
different regions of the United States by different state and federal resource agencies.  A design 
storm is a specified temporal pattern of rainfall at a location, created using an overall storm 
duration and frequency relevant to the design problem at hand.  Examples of design storms 
include the 24-hour, 100-year event for flood control and the 24-hour, 2-year event for channel 
protection. The magnitude of the design storm can be derived from data at a single gauge, or 
from synthesized regional data published by state or federal agencies.  The simplest form of a 
design storm is a triangular hyetograph where the base is the duration and the height is adjusted 
so that the area under the curve equals the total precipitation.  In instances where the hyetograph 
is to be used to estimate sequences of shorter duration intensities (i.e., minutes to a few hours) 
within larger duration events, depth-duration-frequency curve data can be used to synthesize a 
design storm hyetograph (see Chow et al., 1988).  An example design storm for the 100-year 
storm event for St. Louis based on NOAA Atlas 14 depth-duration-frequency data is shown in 
Figure 3-10. 
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129 Effects of Urbanization on Watersheds 

FIGURE 3-10 Hundred-year design storm for St. Louis based on NOAA Atlas 14 data. 

Conversion of Precipitation to Runoff 

Dynamics of Watershed Flowpaths 

Precipitation falling on the land surface is subject to evaporative loss to the atmosphere 
by vegetation canopy and leaf litter interception, evaporation directly from standing water on the 
surface and upper soil layers or impervious surfaces, and later transpiration through root uptake 
by vascular plants. Snowpack is also subject to sublimation (conversion of snow or ice directly 
to vapor), which results in the loss of a portion of the snow prior to melt.  The rate of evaporative 
loss depends on local weather conditions (temperature, humidity, wind speed, solar radiation) 
and the rate and duration of precipitation.  Precipitation (or snowmelt) in excess of interception 
and potential evaporative loss rates is then partitioned into infiltration and direct runoff.1 

There is a gradation of flowpaths transporting water, sediment, and solutes through a 
watershed, ranging from rapid surface flowpaths through generally slower subsurface flowpaths.  
Residence times generally increase from surface to subsurface flowpaths, with rapid surface flow 

1 The term runoff is often used in two senses.  For a given precipitation event, direct storm runoff refers to the 
rainfall (minus losses) that is shed by the landscape to a receiving waterbody.  In an area of 100 percent 
imperviousness, the runoff nearly equals the rainfall (especially for larger storms).  Over greater time and space 
scales, surface water runoff refers to streamflow passing through the outlet of a catchment, including base flow from 
groundwater that has entered the stream channel.  The raw units of runoff in either case are volume per time, but the 
volumetric flowrate (discharge) is often divided by contributing area to express runoff in units of depth per time.  In 
this way, unit runoff rates from various-sized watersheds can be compared to account for differences other than the 
contributing area. 
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130 Urban Stormwater Management in the United States 

providing the major contribution to flood flow while subsurface flowpaths contribute to longer-
term patterns of surface wetness.  Watershed characteristics that influence the relative dominance 
of surface versus subsurface flowpaths include infiltration capacity as affected by land cover, soil 
properties, and macropores; subsurface structure or soil horizons with varying conductivity; 
antecedent soil moisture and groundwater levels; and the precipitation duration and intensity for 
a particular storm. 

The distribution and activity of flowpaths result in changing patterns of soil moisture and 
groundwater depth, which result in patterns of soil properties, vegetation, and microbial 
communities. These ecosystem patterns, in turn, can have strong influences on the hydraulics of 
flow and biogeochemical transformations within the flowpaths, with important implications for 
sources, sinks, and transport of solutes and sediment in the watershed.  Riparian areas, wetlands, 
and the benthos of streams and waterbodies are nodes of interaction between surface and 
groundwater flowpaths, yielding reactive environments in which “hot spots” of biogeochemical 
transformation develop (McClain et al., 2003).  Thus, any alteration of surface and subsurface 
hydrologic flowpaths, for example due to urbanization, not only alters the properties of soil and 
vegetation canopy but also reforms the ecosystem distribution of biogeochemical 
transformations.   

Runoff Measurements 

Surface water runoff for a given area is measured by dividing the discharge at a given 
point in the stream channel by the contributing watershed area. The basic variables describing 
channel hydraulics include width, mean depth, slope, roughness, and velocity.  Channel 
discharge is the product of width, depth, and velocity and is typically estimated by either directly 
measuring each of these three components, or by development of a rating curve of measured 
discharge as a function of water depth, or stage relative to a datum, of the channel that is more 
easily estimated by a staff gauge or pressure transducer.  The establishment of a gauging station 
to measure discharge typically requires a stable cross section so that stage can be uniquely 
related to discharge.  Maintenance of reliable, long-term gauge sites is expensive and requires 
periodic remeasurement to update rating curves, as well as to remove temporary obstructions that 
may raise stage relative to unobstructed conditions.   

Most stream gauging in the United States is carried out by the USGS, and can be found 
on-line at http://waterdata.usgs.gov/nwis.  Recent reviews of standard methods of stream gauging 
and the status of the USGS stream gauging network are given by the USGS (1998) and the 
National Research Council (NRC, 2004). A major concern is the overall decline in the number 
of active gauges, particularly long-term gauges, as well as the representativeness of the stream 
gauge network relative to the needs of stormwater permitting.  For example, restored streams 
typically lack any gauged streamflow or water quality information prior to or following 
restoration.  This makes it very difficult to assess both the potential for successful restoration and 
whether project goals are met. 

Support of existing and development of new gauges is often in collaboration through a 
co-funding mechanism with other agencies.  Municipal co-funding for stations in support of 
National Pollutant Discharge Elimination System (NPDES) permitting is common and has 
tended to shift the concentration of active gauges toward more urban areas.  Note that the USGS 
river monitoring system was originally designed for resource inventory, and therefore did not 
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131 Effects of Urbanization on Watersheds 

originally sample many headwater streams, particularly intermittent and ephemeral channels that 
are typically most proximal to stormwater discharges.  While this is beginning to change with 
municipal co-funding, headwater streams are still underrepresented in the National Water 
Information System relative to their ecological significance. 

Reliable records for stream discharge are vital because the frequency distribution and 
temporal trends of flows must be known to evaluate long-term loading to waterbodies.  
Magnitude and frequency analysis of sediment and other stream constituent loads consists of a 
transport equation as a function of discharge, integrated over the discharge frequency distribution 
(e.g., Wolman and Miller, 1960).  Different constituent loads have different forms of dependency 
on discharge, but are often nonlinear such that long-term or expected loads cannot be simply 
evaluated from mean flow conditions.  Similar to precipitation, discharge levels often follow an 
Extreme Value distribution, dependent on climate, land use, and hydrogeology, but which is 
typically dampened compared to precipitation due to the memory effects of subsurface storage 
and flows (e.g., Winter, 2007). 

Impacts of Urbanization on Runoff 

Shift from Infiltration and Evapotranspiration to Surface Runoff 

Replacement of vegetation with impervious or hardened surfaces affects the hydrologic 
budget—the quantity of water moving through each component of the hydrologic cycle—in a 
number of predictable ways.  As the percent of the landscape that is paved over or compacted is 
increased, the land area available for infiltration of precipitation is reduced, and the amount of 
stormwater available for direct surface runoff becomes greater, leading to increased frequency 
and severity of flooding. Reduced infiltration of precipitation leads to reduced recharge of the 
groundwater reservoir; absent new sources of recharge, this can lead to reduction in base flow of 
streams (e.g., Simmons and Reynolds, 1982; Rose and Peters, 2001).  Vegetation removal also 
results in a lower amount of evapotranspiration compared to undeveloped land.  This can have 
particularly profound hydrologic effects in those regions of the country where a significant 
percent of precipitation is evapotranspirated, such as the arid Southwest (Ng and Miller, 1980).  
Figure 3-11 illustrates the changes to these components of the hydrologic budget as the percent 
of impervious area is increased. 

It should be noted that the conversion in hydrology from infiltrated water to surface 
runoff following urbanization is not entirely straightforward in all cases.  Leaking pressurized 
water supply pipes and sanitary sewers, subsurface discharge of septic system effluent (Burns et 
al., 2005), infiltration of stormwater from unlined detention ponds, and lawn irrigation can offset 
reduced infiltration of precipitation, such that stream baseflow levels may actually be increased, 
especially during low base flow months, when such effects would be most pronounced (Konrad 
and Booth, 2005; Meyer, 2005). Cracks in sealed surfaces can also provide concentrated points 
of infiltration (Sharp et al., 2006).   
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132 Urban Stormwater Management in the United States 

FIGURE 3-11 As land cover changes from vegetated and undeveloped (upper left) to 
developed with increased connected impervious surfaces (lower right), the partitioning of 
precipitation into other components of the hydrologic cycle is shifted.  Evapotranspiration and 
shallow and deep infiltration are reduced, and surface runoff is increased.  SOURCE: Adapted 
from the Federal Interagency Stream Restoration Working Group (FISRWG, 2000).  

Relationship Between Imperviousness, Drainage Density, and Runoff 

Excess runoff due to urbanization is a direct reflection of the land uses onto which the 
precipitation falls, as well as the presence of drainage systems that receive stormwater from 
many separate source areas before it enters receiving waters.  Thus, a functional way of 
partitioning urban areas is by the nature of the impervious cover and by its connection to the 
drainage system, underlying the differentiation of total impervious area and effective impervious 
area discussed in Box 1-2. 

As examples of how runoff changes with urbanization, Figure 3-12 shows daily stream 
flow values for a low-density suburban catchment and a high-density urban catchment in the 
Baltimore, Maryland area.  The low-density site (Figure 3-12A) shows a strong seasonal signal 
and a marked decline in flow during an extreme drought in 2002.  In contrast, the more densely 
urbanized catchment (Figure 3-12B) shows a much greater variability in flow that is dominated  
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FIGURE 3-12 Daily time series of flows in (A) a low-density suburban and forested catchment 
(Baisman Run, http://waterdata.usgs.gov/md/nwis/uv/?site_no=01583580) and (B) a catchment 
dominated by medium- to high-density residential and commercial land uses (Dead Run, 
http://waterdata.usgs.gov/md/nwis/uv/?site_no=01589330).  Both lie within the Piedmont 
physiographic province. 

by impervious surface runoff, and a dampened response to the drought because natural 
groundwater flow is a much smaller component of the total discharge.   

The percentage of time a discharge level is equaled or exceeded is displayed by flow 
duration curves, which show the cumulative frequency distributions of flows for a given 
duration. Examples for three catchments in the Baltimore area are given in Figure 3-13, showing 
the tendency for urban areas to produce high flows with much longer aggregate durations. 

As another example of how runoff changes with imperviousness, a locally calibrated 
version of WinSLAMM was used to investigate the relationships between watershed and runoff 
characteristics for 125 individual neighborhoods in Jefferson County, Alabama (Bochis-Micu 
and Pitt, 2005).  Figure 3-14 shows the relationships between the directly connected impervious 
area values and the calculated volumetric runoff coefficient (Rv, which is the volumetric fraction 
of the rainfall that occurs as runoff), based on 43 years of local rain data.  As expected, there is a 
strong relationship between these parameters for both sandy and clayey soil conditions.  It is 
interesting to note that the Rv values are relatively constant until values of directly connected 
impervious cover of 10 to 15 percent are reached (at Rv values of about 0.07 for sandy soil areas 
and 0.16 for clayey soil areas)—the point where receiving water degradation typically has been 
observed to start (as discussed later in the chapter).  The 25 to 30 percent directly connected 
impervious levels (where significant degradation is usually observed) is associated with Rv 
values of about 0.14 for sandy soil areas and 0.25 for clayey soil areas; this is where the curves 
start to greatly increase in slope. 
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Flow frequency vs. discharge 
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FIGURE 3-13 Flow duration curves for three watersheds with distinct land use in the Baltimore, 
Maryland area. Urban areas have flashier runoff with greater frequency of low and high 
extreme flows. 
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FIGURE 3-14 Relationships between the directly connected impervious area (%) and the 
calculated volumetric runoff coefficients (Rv) for (A) sandy soil and (B) clayey soil. 
SOURCE: Reprinted, with permission, from Bochis-Micu and Pitt (2005). Copyright 2005 by 
Water Environment Federation, Alexandria, Virginia. 
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135 Effects of Urbanization on Watersheds 

Relationship Between Runoff and Rainfall Conditions 

The runoff that results from various land uses also varies depending on rainfall 
conditions. For small rain depths, almost all the runoff originates solely from directly connected 
impervious areas, as disconnected areas have most of their flows infiltrated (Pitt, 1987).  For 
larger storms, both directly connected and disconnected impervious areas contribute runoff to the 
stormwater management system.  For example, Figure 3-15 (created using WinSLAMM; Pitt and 
Voorhees, 1995) shows the relative runoff contributions for a large commercial/mall area in 
Hoover, Alabama, for different rains (Bochis, 2007).  In this example, about 80 percent of the 
runoff originates from the parking areas for the smallest runoff-producing rains.  This 
contribution decreases to about 55 percent at rain depths of about 0.5 inch (13 mm).  This 
decrease in the importance of parking areas as a source of runoff volume is associated with an 
increase in runoff contributions from streets and directly connected roofs.  In many areas, 
pervious areas are not hydrologically active until the rain depths are relatively large and are not 
significant runoff contributors until the rainfall exceeds about 25 mm for many land uses and soil 
conditions. However, compacted urban soils can greatly increase the flow contributions from 
pervious areas during smaller rains.  Burges and others (1998), for example, found that more 
than 60 percent of the storm runoff in a suburban development in western Washington State 
originated from nominally “green” parts of the landscape, primarily lawns. 

A further example illustrating the relationship between rainfall and runoff is given for 
Milwaukee, summarized in Box 3-6. The two curves of Figure 3-16 show a relationship between 
rainfall and runoff that is typical of urban areas.  Very small storms (< 0.05 inch) produce no 
measurable runoff, owing to removal by interception storage and evaporation.  Storms that 
deposit up to one inch of rainfall constitute about 90 percent of the storm events in this region, 
but these events produced only about 50 percent of the runoff.  Very large events (greater than 3 
inches of precipitation) are rare and destructive, accounting for only a few percent of the annual 
rainfall events. 

FIGURE 3-15 Surfaces contributing to runoff for an example commercial/mall area.  
SOURCE: Reprinted, with permission, from Bochis (2007). Copyright 2007 by Celina 
Bochis. 
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136 Urban Stormwater Management in the United States 

BOX 3-6 
Example Rainfall and Runoff Distributions 

Figure 3-16 is an example of rainfall and runoff observed at Milwaukee, Wisconsin (Bannerman et 
al., 1983), as monitored during the Nationwide Urban Runoff Program (NURP) (EPA, 1983).  This 
observed distribution is interesting because of the unusually large rains that occurred twice during the 
monitoring program.  These two major rains would be in the category of design storms for conventional 
drainage systems.  These plots indicate that these very large events, in the year they occurred, caused a 
measureable fraction of the annual pollutant loads and runoff volume discharges, but smaller events were 
responsible for the vast majority of the discharges.  In typical years, when these rare design events do not 
occur, their pro-rated contributions would be even smaller. 

FIGURE 3-16  Milwaukee rainfall and runoff probability distributions, and pollutant mass discharge 
probability distributions (1981 to 1983).  Rain count refers to the number of rain events.  SOURCE: Data 
from Bannerman et al. (1983). 

More than half of the runoff from this typical medium-density residential area was associated with 
rain events that were smaller than 0.75 inch.  Two large storms (about 3 and 5 inches in depth), which are 
included in the figure, distort this figure because, on average, the Milwaukee area only expects one 3.5
inch storm about every five years, and 5-inch storms even less frequently.  If these large rains did not 
occur, such as for most years, then the significance of the smaller rains would be even greater.  The 
figure also shows the accumulated mass discharges of different pollutants (suspended solids, chemical 
oxygen demand [COD], phosphates, and lead) monitored during the Milwaukee NURP project.  When 
these figures are compared, it is seen that the runoff and pollutant mass discharge distributions are very 
similar and that variations in the runoff volume are much more important than variations in pollutant 
concentrations (the mass divided by the runoff volume) for determining pollutant mass discharges.   

These rainfall and runoff distributions for Milwaukee can thus be divided into four regions: 

• Less than 0.5 inch.  These rains account for most of the events, but little of the runoff volume, 
and they are therefore easiest to control.  They produce much less pollutant mass discharge and 
probably have less receiving water effects than other rains.  However, the runoff pollutant concentrations 
likely exceed regulatory standards for several categories of critical pollutants (bacteria and some total 
recoverable heavy metals).  They also cause large numbers of overflow events in uncontrolled combined  

continues next page 
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BOX 3-6 Continued 

sewers.  These rains are very common, occurring once or twice a week (accounting for about 60 percent 
of the total rainfall events and about 45 percent of the total runoff-generating events), but they only 
account for about 20 percent of the annual runoff and pollutant discharges.  Rains less than about 0.05 
inch did not produce noticeable runoff. 

• 0.5 to 1.5 inches. These rains account for the majority of the runoff volume (about 50 percent 
of the annual volume for this Milwaukee example) and produce moderate to high flows.  They account for 
about 35 percent of the annual rain events, and about 20 percent of the annual runoff events, by number.  
These rains occur on average about every two weeks from spring to fall and subject the receiving waters 
to frequent high pollutant loads and moderate to high flows. 

• 1.5 to 3 inches. These rains produce the most damaging flows from a habitat destruction 
standpoint and occur every several months (at least once or twice a year).  These recurring high flows, 
which were historically associated with much less frequent rains, establish the energy gradient of the 
stream and cause unstable streambanks.  Only about 2 percent of the rains are in this category, but they 
are responsible for about 10 percent of the annual runoff and pollutant discharges. 

• Greater than 3 inches.  The rains in this category are included in design storms used for 
traditional drainage systems in Milwaukee, depending on the times of concentration and rain intensities.  
These rains occur only rarely (once every several years to once every several decades, or less 
frequently) and produce extremely large flows that greatly exceed the capacities of the storm drainage 
systems, causing extensive flooding.  The monitoring period during the Milwaukee NURP was unusual in 
that two of these events occurred.  Less than 2 percent of the rains were in this category (typically <<1 
percent would be in this category), and they produced about 15 percent of the annual runoff quantity and 
pollutant discharges.  However, when they do occur, substantial property and receiving water damage 
results (mostly associated with habitat destruction, sediment scouring, and the flushing of organisms 
great distances downstream and out of the system).  The receiving water can conceivably recover 
naturally to pre-storm conditions within a few years.  These storms, while very destructive, are sufficiently 
rare that the resulting environmental problems do not justify the massive controls that would be necessary 
to decrease their environmental effects. 

Alteration of the Drainage Network 

As shown in Figure 3-17, urbanization disrupts natural systems in ways that further 
complicate the hydrologic budget, beyond the imperviousness effects on runoff discussed earlier.  
As an area is urbanized, lower-order stream channels are typically re-routed or encased in pipes 
and paved over, resulting in a highly altered drainage pattern.  The buried stream system is 
augmented by an extensive system of storm drains and pipes, providing enhanced drainage 
density (total lengths of pipes and channels divided by drainage area) compared to the natural 
system.  Figure 3-18 shows how the drainage density of Baltimore today compares to the natural 
watershed before the modern stormwater system was fully developed.  The artificial drainage 
system occupies a greater percentage of the landscape compared to natural conditions, 
permanently altering the terrestrial component of the hydrologic cycle. 

PREPUBLICATION 
  

RB-AR51402



   
 

 
 

 
 

 
 

 

 

138 Urban Stormwater Management in the United States 

FIGURE 3-17 Alteration of the natural hydrologic cycle by the presence of piped systems.  Blue 
arrows represent the natural system; red arrows indicate short-circuiting due to piped systems.  
Note that several elements of the water cycle shown in this diagram are not considered in this 
report, such as septic systems, interbasin transfers of water and wastewater, and the influence 
of groundwater withdrawals. SOURCE: Courtesy of Kenneth Belt, USDA Forest Service, 
Baltimore, Maryland. 

Flowpaths are altered in other ways by urban infrastructure.  Buried stormwater and 
sewer pipes can act as infiltration galleries for groundwater, causing shortened groundwater 
flowpaths between groundwater reservoirs and stream systems.  Natural surface water pathways 
are often interrupted or reversed, as shown by the blue lines in Figure 3-19 for a drainage system 
in Baltimore.  Understanding how the system operates as a whole can often require knowledge of 
the history of construction conditions and field verification of the actual flow paths. 

Large-scale infrastructure such as dams, ponds, and bridges can also have a major impact 
on stormwater flows.  Figure 3-20 illustrates the interruption of the drainage network by bridges 
and culverts, even in places where there have been attempts to keep excessive development out 
of the riparian corridor.  Simulations and post-flood mapping in areas around Baltimore have 
shown that bridge abutments such as those shown in Figure 3-20 can slow down channel 
floodwaters during storms.  This is because water backs up behind bridges constructed across the 
floodplain and spreads out over land surfaces and then flows back into channels as floodwaters 
subside. Although reducing the severity of downstream flooding, this phenomenon also 
interrupts the transport of sediment, leading to local zones of both enhanced deposition and 
downstream scour. 
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FIGURE 3-18  Baltimore City before and after development of its stormwater system.  The left-
hand panel shows first- and second-order streams lost to development.  The right-hand panel 
shows the increase in drainage density resulting from construction of the modern storm-drain 
network.  SOURCE: Courtesy of William Stack, Baltimore Department of Public Works.   
 
 
 
Alteration of Travel Times 
 

The combination of impervious surface and altered drainage density provides 
significantly more rapid hydraulic pathways for stormwater to enter the nearest receiving 
waterbody compared to a natural landscape.  This is illustrated quantitatively by Figure 3-21, 
which shows that the lag time—the difference in time between the center of mass of precipitation 
and the center of mass of the storm response hydrograph—is reduced for an urbanized landscape 
compared to a natural one.   

The increase in surface runoff volumes and reduction in lag times between precipitation 
and a waterbody’s response give rise to greater velocities and volumetric discharges in receiving 
waters.  Storm hydrographs in a developed setting peak earlier and higher than they do in 
undeveloped landscapes.  This altered flow regime is of concern to property owners because 
upstream development can increase the probability of a flood-prone property being inundated.  
Properties in the floodplain and near stream channels are particularly susceptible to flooding 
from upstream development.  Such increased flood risk is accompanied by associated potential 
property damages and costs of replacement or repair. 
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140 Urban Stormwater Management in the United States 

FIGURE 3-19 Dead Run drainage system, Baltimore, Maryland.  Blue lines indicate surface 
(daylighted) drainage; orange indicates the subsurface storm-drain system.  The surface 
drainage system is highly disconnected.  From the coverage it is difficult to impossible to discern 
the flow direction of some of the surface drainage components.  SOURCE: Reprinted, with 
permission, from Meierdierks et al. (2004). Copyright 2004 by the American Geophysical Union. 
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141 Effects of Urbanization on Watersheds 

FIGURE 3-20 Shaded-relief lidar image of a portion of the Middle Patuxent River valley in 
Howard County, Maryland, showing the pervasive interruption of the drainage network by 
bridges and culverts, even in places where there is an attempt to keep excessive development 
out of the riparian corridor.  SOURCE: Reprinted, with permission, from Miller, University of 
Maryland, Baltimore County. Copyright 2006 by Andrew J. Miller. 

Various descriptors can be used to quantify the effects of urbanization on streamflow 
including flood frequency, flow duration, mean annual flood, discharge at bankfull stage, and 
frequency of bankfull stage. The “classic” view of urban-induced changes to runoff was 
presented by Leopold (1968), who provided several quantitative descriptors of the effects of 
urbanization on the mean annual flood.  For example, Figure 3-22 shows the ratio of discharge 
before and after urbanization for the mean annual flood for a 1-square-mile area as a function of 
percentage of impervious area and percentage area served by a storm-drain system.  This shows 
that for unsewered areas, increases from 0 to 100 percent impervious area will increase the peak 
discharge by a factor of 2.5. However, for 100 percent sewered areas, the ratio of peak 
discharges ranges from 1.7 to 8 for 0 to 100 percent impervious area.  Clearly both impervious 
surfaces and the presence of a storm-drain system combine to increase discharge rates in 
receiving waters.  Combining this information with regional flood frequency data, a discharge– 
frequency relationship can be developed that shows the expected discharge and recurrence 
interval for varying degrees of storm-drain coverage and impervious area coverage.  An example 
is shown in Figure 3-23, using data from the Brandywine Creek watershed in Pennsylvania 
(Leopold, 1968). Bankfull flow for undeveloped conditions in general has a recurrence interval 
of about 1.5 years (which, in the particular case of the Brandywine, was 67 cubic feet per 
second); with 40 percent of the watershed area paved, this discharge would occur about three 
times as often. 
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142 Urban Stormwater Management in the United States 

FIGURE 3-21 Illustration of the effect of urbanization on storm hydrograph lag time, the 
difference in time between the center of mass of rainfall and runoff response before and after 
urbanization.  SOURCE: Leopold (1968). 
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143 Effects of Urbanization on Watersheds 

FIGURE 3-22  Ratio of peak discharge after urbanization to peak discharge before urbanization 
for the mean annual flood for a 1-square-mile drainage area, as a function of percent impervious 
surface and percent area drained by storm sewers.  SOURCE: Leopold (1968). 
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144 Urban Stormwater Management in the United States 

FIGURE 3-23 Flood frequency curves as a function of percent impervious area and percent of 
area serviced by storm sewers. The unurbanized data are from Brandywine Creek, 
Pennsylvania.  SOURCE: Leopold (1968). 

Over the past four decades since this first quantitative characterization of urban 
hydrology, a much greater variety of hydrologic changes resulting from urbanization has been 
recognized. Increases in peak discharge are certainly among those changes, and they will always 
gather attention because of their direct impact on human infrastructure and potential for more 
frequent and more severe flooding.  The extended duration of flood flows, however, also affects 
natural channels because of the potential increase in erosion.  Ecological effects of urban-altered 
flow regimes are even more diverse, because changes in the sequence and frequency of high 
flows, the rate of rise and fall of the hydrograph, and even the season of the year in which high 
flows can occur all have significant ecological effects and can be dramatically altered by 
watershed urbanization (e.g., Rose and Peters, 2001; Konrad et al., 2005; Roy et al., 2005; Poff 
et al., 2006). 

*** 

The overarching conclusion of many studies is that the impact of urbanization on the 
hydrologic cycle is dramatic.  Increased impervious area and drainage connectedness decreases 
stormwater travel times, increases flow rates and volumes, and increases the erosive potential of 
streams.  The flooding caused by increased flows can be life-threatening and damaging to 
property. As described below, changes to the hydrologic flow regime also can have deleterious 
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145 Effects of Urbanization on Watersheds 

effects on the geomorphic form of stream channels and the stability of aquatic ecosystems.  
Although these impacts are commonly ignored in efforts to improve “water quality,” they are 
inextricably linked to measured changes in water chemistry and must be part of any attempt to 
recover beneficial uses that have been lost to upstream urbanization.  

Geomorphology 

Watershed geomorphology is determined by the arrangement, interactions, and 
characteristics of component landforms, which include the stream-channel network, the 
interlocking network of ridges and drainage divides, and the set of hillslopes between the 
channel (or floodplain) and ridge. The stream and ridge systems define complementary 
networks, with the ridge (or drainage divide) network separating the drainage areas contributing 
to each reach in the stream network.  At the hillslope scale, the ridges provide upper boundaries 
of all surface flowpaths which converge into the complementary stream reaches.  A rich 
literature describes the topology and geometry of stream and ridge networks (e.g., Horton, 1945; 
Strahler, 1957, 1964; Shreve, 1966, 1967, 1969; Smart, 1968; Abrahams, 1984; Rodriguez-Iturbe 
et al., 1992). 

Besides stream channels, a variety of other water features and landforms make up a 
watershed. Fresh waterbodies (ponds, lakes, and reservoirs) are typically embedded within the 
stream network, while wetlands may be either embedded within the stream network or separated 
and upslope from the channels.  Estuaries represent the interface of the stream network with the 
open ocean. Additional fluvial and colluvial landforms include alluvial fans, landslide features, 
and a set of smaller features within or near the channels and floodplains including bar deposits, 
levees, and terraces. Each of these landforms are developed and maintained by the fluvial and 
gravitational transport and deposition of sediment, and are therefore potentially sensitive to 
disruption or alteration of flowpaths, hydrologic flow regimes, and sediment supply. 

Stream Network Form and Ordering Methods 

Most watersheds are fully convergent, with tributary streams combining to form 
progressively larger channels downstream.  The manner is which streams from different source 
areas join to produce mainstreams strongly influences the propagation of stormwater discharge 
and pollutant concentrations, and the consequent level of ecological impairment in the aquatic 
ecosystem.   

Methods for indexing the topologic position of individual reaches within the drainage 
network have been introduced by Horton (1945), Strahler (1957), Shreve (1966, 1967) and 
others. All stream topologic systems are dependent on the identification of first-order streams— 
the most upstream element of the network—and their lengths and drainage areas.  Unfortunately, 
no universal standards exist to define where the stream head is located, or whether perennial, 
intermittent, and ephemeral channels should be considered in this determination.  While this may 
seem like a trivial process, the identification and delineation of these sources effectively 
determines what lengths and sections of channels are defined to be waterbodies and, thus, the 
classification of all downstream waterbodies. 
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Nadeau and Rains (2007) have recently reviewed stream-channel delineation in the 
United States using standardized maps and hydrographic datasets to better relate climate to the 
extent of perennial, intermittent, and ephemeral channel types.  Because this may influence the 
set of stream channels that are regulated by the Clean Water Act (CWA), it is the subject of 
current legal arguments in courts up to and including the Supreme Court (e.g., Solid Waste 
Agency of Northern Cook County v. U.S. Army Corps of Engineers, 531 U.S. 159 [2001], John A. 
Rapanos et al. vs. United States [U.S., No. 04-1034, 2005]). In addition to the stream-channel 
network, additional features (discussed below) that are embedded in or isolated from the 
delineated stream network (lakes, ponds, and wetlands) are subject to regulation under the CWA 
based on their proximity or interaction with the defined stream and river network.  Therefore, 
definition of the extent and degree of connectivity of the nation’s stream network, with an 
emphasis on the headwater region, is a critical determinant of the set of waterbodies that are 
regulated for stormwater permitting (Nadeau and Rains, 2007). 

Stream Reach Geomorphology 

Within the channel network, stream reaches typically follow a regular pattern of changes 
in downstream channel form.  Hydraulic geometry equations, first introduced by Leopold and 
Maddock (1953), describe the gross geomorphic adjustment of the channel (in terms of average 
channel depth and width) to the flow regime and sometimes the sediment supply.  Within this 
general pattern of larger flows producing larger channels, variations in channel form are evident, 
particularly the continuum among straight, meandering, or braided patterns.  These forms are 
dependent on the spatial and temporal patterns of discharge, sediment supply, transport capacity, 
and roughness elements.   

Most natural channels have high width-to-depth ratios and complexity of channel form 
compared with engineered channels.  Meanders are ubiquitous self-forming features in channels, 
created as accelerated flow around the outside of the meander entrains and transports more 
sediment, producing greater flow depths and eroding the bank, while decelerated flow on the 
inside of the meander results in deposition and the formation of lower water depth and bank 
gradients. These channels typically show small-scale alternation between larger cross sections 
with lower velocities and defining pools, and smaller cross sections with higher velocity flow in 
riffles. Braided streams form repeated subdivision and reconvergence of the channel in multiple 
threads, with reduced specific discharge compared to a single channel.  Natural obstructions 
including woody debris, boulders, and other large (relative to channel dimensions) features all 
contribute to hydraulic and habitat heterogeneity.  The complexity of these channel patterns 
contributes to hydraulic roughness, further dissipating stream energy by increasing the effective 
wetted perimeter of the channel through a valley and deflecting flow between banks. 

Embedded Standing Waterbodies 

Standing waterbodies include natural, constructed, or modified ponds and lakes and are 
characterized by low or near-zero lateral velocity.  They can be thought of as extensions of pools 
within the drainage network, although there is no clear threshold at which a pool can be defined 
as a pond or lake. When they are embedded within the channel network, they are characterized 

PREPUBLICATION 
  

RB-AR51411



 

 
 

 
 

 

 

 

 
 

 

147 Effects of Urbanization on Watersheds 

with much greater cross-sectional area (width x depth), lower surface water slopes (approaching 
flat), and lower velocities than a stream reach of similar length.  Therefore, standing waterbodies 
function as depositional zones, have higher residence times, and provide significant storage of 
water, sediment, nutrients, and other pollutants within the stream network. 

Riparian Zone 

The riparian area is a transitional zone between the active channel and the uplands, and 
between surface water and groundwater.  The area typically has shallower groundwater levels 
and higher soil moisture than the surrounding uplands, and it may support wetlands or other 
vegetation communities that require higher soil moisture.  Riparian zones provide important 
ecosystem functions and services, such as reducing peak flood flows, transforming bioavailable 
nutrients into organic matter, and providing critical habitat. 

In humid landscapes, a functioning riparian area commonly is an area where shallow 
groundwater forms discharge seeps, either directly to the surface and then to the stream channel 
or through subsurface flowpaths to the stream channel.  The potential for high moisture and 
organic material content provides an environment conducive to anaerobic microbial activity, 
which can provide effective sinks for inorganic nitrogen by denitrification, reducing nitrate 
loading to the stream channel.  However, the width of the effective riparian zone depends on 
local topographic gradients, hydrogeology, and the channel geomorphology (Lowrance et al., 
1997). In steeply incised channels and valleys, or areas with deeper flowpaths, the riparian zone 
may be narrow and relatively well drained. 

Under more arid conditions with lower groundwater levels, riparian areas may be the 
only areas within the watershed with sufficient moisture levels to support significant vegetation 
canopy cover, even though saturation conditions may occur only infrequently.  Subsurface 
flowpaths may be oriented most commonly from the channel to the bed and banks, forming the 
major source of recharge to this zone from periodic flooding.  In monsoonal climates in the U.S. 
southwest, runoff generated in mountainous areas or from storm activity may recharge riparian 
aquifers well downstream from the storm or snowmelt activity.  Channelization that reduces this 
channel-to-riparian recharge may significantly impair riparian and floodplain ecosystems that 
provide critical habitat and other ecosystem services (NRC, 2002). 

Floodplains 

The presence and distribution of alluvial depositional zones, including floodplains, is 
dependent on the distribution and balance of upstream sediment sources and sediment transport 
capacity, the temporal and spatial variability of discharge, and any geological structural controls 
on valley gradient. Lateral migration of streams contributes to the development of floodplains as 
the outer bank of the migrating channel erodes sediment and deposition occurs on the opposite 
bank. This leads to channels that are closely coupled to their floodplains, with frequent overbank 
flow and deposition, backwater deposits, wetlands, abandoned channels, and other floodplain 
features. During major events, overbank flooding and deposition adds sediment, nutrients, and 
contaminants to the floodplain surface, and may significantly rework preexisting deposits and 
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148 Urban Stormwater Management in the United States 

drainage patterns. Constructional landforms typical of urbanized watersheds, such as levees, 
tend to disconnect streams from their floodplains. 

Changes in Geomorphology from Urbanization 

Changes to channel morphology are among the most common and readily visible effects 
of urban development on natural stream systems (Booth and Henshaw, 2001).  The actions of 
deforestation, channelization, and paving of the uplands can produce tremendous changes in the 
delivery of water and sediment into the channel network.  In channel reaches that are alluvial, the 
responses are commonly rapid and often dramatic.  Channels widen and deepen, and in some 
cases may incise many meters below the original level of their beds.  Alternatively, channels 
may fill with sediment derived from farther upstream to produce a braided form where a single-
thread channel previously existed. 

The clearest single determinant of urban channel change is the alteration of the 
hydrologic response of an urban watershed, notably the increase in stream-flow discharges.  
Increases in runoff mobilize sediment both on the land surface and within the stream channel.  
Because transport capacity increases nonlinearly with flow velocity (Vogel et al., 2003), much 
greater transport will occur in higher flow events.  However, the low frequency of these events 
may result in decreasing cumulative sediment transport during the highest flows, as described by 
standard magnitude and frequency analysis (Wolman and Miller, 1960), such that the maximum 
time-integrated sediment transport occurs at moderate flows (e.g., bankfull stage in streams in 
the eastern United States). 

If the increase in sediment transport caused by the shift in the runoff regime is not 
matched by the sediment supply, channel bed entrenchment and bank erosion and collapse lead 
to a deeper, wider channel form.  Increases in channel dimensions caused by increased 
discharges have been observed in numerous studies, including Hammer (1972), Hollis and 
Luckett (1976), Morisawa and LaFlure (1982), Neller (1988), Whitlow and Gregory (1989), 
Moscrip and Montgomery (1997), and Booth and Jackson (1997).  MacRae (1997), reporting on 
other studies, found that channel cross-sectional areas began to enlarge after about 20 to 25 
percent of the watershed was developed, commonly corresponding to about 5 percent impervious 
cover. When the watersheds were completely developed, the channel enlargements were about 5 
to 7 times the original cross-sectional areas. Channel widening can occur for several decades 
before a new equilibrium is established between the new cross-section and the new discharges. 

Construction results in a large—but normally temporary—increase in sediment load to 
aquatic systems (e.g., Wolman and Schick, 1967).  Indeed, erosion and sediment transport rates 
can reach up to more than 200 Mg/ha/yr on construction sites, which is well in excess of typical 
rates from agricultural land (e.g., Wolman and Schick, 1967; Dunne and Leopold, 1978); rates 
from undisturbed and well-vegetated catchments are negligible (e.g., <<1 Mg/ha/yr).  The 
increased sediment loads from construction exert an opposing tendency to channel erosion and 
probably explain much of the channel narrowing or shallowing that is sometimes reported (e.g., 
Leopold, 1973; Nanson and Young, 1981; Ebisemiju, 1989; Odemerho, 1992). 

Additional sediment is commonly introduced into the channel network by the erosion of 
the streambank and bed itself.  Indeed, this source can become the largest single fraction of the 
sediment load in an urbanizing watershed (Trimble, 1997).  For example, Nelson and Booth 
(2002) reported on sediment sources in the Issaquah Creek watershed, an urbanizing, mixed-use 
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watershed in the Pacific Northwest.  Human activity in the watershed, particularly urban 
development, has caused an increase of nearly 50 percent in the annual sediment yield, now 
estimated to be 44 tons/km2/yr1. The main sources of sediment in the watershed are landslides 
(50 percent), channel-bank erosion (20 percent), and stormwater discharges (15 percent). 

The higher flow volumes and peak discharge caused by urbanization also tend to 
preferentially remove fine-grained sediment, leaving a lag of coarser bed material (armoring) or 
removing alluvial material entirely and eroding into the geologic substrate (Figure 3-24).  The 
geomorphic outcome of these changes is a mix of erosional enlargement of some stream reaches, 
significant sedimentation in others, and potential head-ward downcutting of tributaries as 
discharge levels from small catchments increase.  The collective effects of these processes have 
been described by Walsh et al. (2005) as “Urban Stream Syndrome,” which includes not only the 
visible alteration of the physical form of the channel but also the consequent deterioration of 
stream biogeochemical function and aquatic trophic structures. 

Other changes also accompany these geomorphic changes.  Episodic inundation of the 
floodplain during floods may be reduced in magnitude and frequency, depending on the 
increases in peak flow relative to the deepening and resultant increase in flow capacity of the 
channel. Where deeply entrenched, this channel morphology will lower the groundwater level 
adjacent to the channel.  The effectiveness of riparian areas in filtering or removing solutes is 
thus reduced because subsurface water may reach the channel only by flowpaths now well below 
the organic-rich upper soil horizons. Removal of fine-grained stream-bottom sediment, or 
erosion down to bedrock, may substantially lower the exchange of stream water with the 
surrounding groundwater of the hyporheic zone. 

FIGURE 3-24 Example of an urban stream that has eroded entirely through its alluvium to 
expose the underlying consolidated geologic stratum below (Thornton Creek, Seattle, 
Washington). 
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150 Urban Stormwater Management in the United States 

In addition to these indirect effects on the physical form of the stream channel, 
urbanization also commonly modifies streams directly to improve drainage, applying channel 
straightening and lining to reduce friction, increase flow capacity, and stabilize channel position 
(Figure 3-25). The enlarged and often lined and straightened stream-channel cross section 
reduces the complexity of the bed and the contact between the stream and floodplain, and 
increases transport efficiency of sediment and solutes to receiving waterbodies.  Enhanced 
sedimentation of receiving waterbodies, in turn, reduces water clarity, decreases depth, and 
buries the benthic environment. 

FIGURE 3-25 Example of a channelized urban stream for maximized flood conveyance and 
geomorphic stability (Los Angeles River, California). SOURCE: Reprinted, with permission, from 
Water Resources Research.  Copyright by the American Geophysical Union. 

POLLUTANT LOADING IN STORMWATER 

Hydrologic flowpaths influence the production of particulate and dissolved substances on 
the land surface during storms, as well as their delivery to the stream-channel network.  Natural 
watersheds typically develop a sequence of ecosystem types along hydrologic flowpaths that 
utilize available limiting resources, thereby reducing their export farther downslope or 
downstream, such that in-stream concentrations of these nutrients are low.  As a watershed shifts 
from having mostly natural pervious surfaces to having heavily disturbed soils, new impervious 
surfaces, and activities characteristic of urbanization, the runoff quality shifts from relatively 
lower to higher concentrations of pollutants.  Anthropogenic activities that can increase runoff 
pollutant concentrations in urban watersheds include application of chemicals for fertilization 
and pest control; leaching and corrosion of pollutants from exposed materials; exhaust emissions, 
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leaks from, and wear of vehicles; atmospheric deposition of pollutants; and inappropriate 
discharges of wastes. 

Most lands in the United States that have been developed were originally grasslands, 
prairies, or forest. About 40 percent of today’s developed land went through an agricultural 
phase (cropland or pastureland) before becoming urbanized, while more than half of today’s 
developed land area has been a direct conversion of natural covers (USDA, 2000).  Agricultural 
land can produce stormwater runoff with high pollutant concentrations via soil erosion, the 
introduction of chemicals (fertilizers, pesticides, and herbicides), animal operations that are 
major sources of bacteria in runoff, and forestry operations.  Indeed, urban stormwater may 
actually have slightly lower pollutant concentrations than other nonpoint sources of pollution, 
especially for sediment and nutrients.  The key difference is that urban watersheds produce a 
much larger annual volume of runoff waters, such that the mass of pollutants discharged is often 
greater following urbanization. Some of the complex land-use–pollutant loading relationships 
are evident in Box 3-7, which shows the measured annual mass loads of nitrogen and phosphorus 
in four small watersheds of different land use monitored as part of the Baltimore Long-Term 
Ecological Research program.  Depending on the nutrient and the year, the agricultural and urban 
watersheds had a higher nutrient export rate than the forested subwatershed. 

BOX 3-7 
Comparison of Nitrogen and Phosphorus Export 

from Watersheds with Different Land Uses 

Land use is a significant influence on nutrient export as controlled by impervious area, sanitary 
infrastructure, fertilizer application, and other determinants of input, retention, and stormwater transport.  
Tables 3-2A and 3-2B compare dissolved nitrate, total nitrogen, phosphate, and total phosphorus loads 
exported from forest catchments with catchments in different developed land uses studied by the 
Baltimore Ecosystem Study (Groffman et al., 2004).  Loads were computed with the Fluxmaster system 
(Schwarz et al., 2006) from weekly samples taken at outlet gauges.  In these sites in Baltimore County, 
the forested catchment, Pond Branch, has nitrogen loads one to two orders of magnitude lower than the 
developed catchments.  Baisman Run, with one-third of the catchment in low-density, septic-served 
suburban land use, has nitrogen export exceeding Dead Run, an older, dense urban catchment.  In this 
case, nutrient load does not follow the direct variation of impervious area because of the switch to septic 
systems and greater fertilizer use in lower density areas.  However, Figure 3-26 shows that as impervious 
area increases, a much greater proportion of the total nitrogen load is discharged in less frequent, higher 
runoff events (Shields et al., 2008), reducing the potential to decrease loads by on-site SCMs.  Total 
phosphorus loads were similarly as low (0.05–0.6 kg P/ha/yr) as nitrogen in the Pond Branch catchment 
(forest) over the 2000–2004 time period, and one to two orders of magnitude lower compared to 
agricultural and residential catchments.   

It should be noted that specific areal loading rates, even in undeveloped catchments, can vary 
significantly depending on rates of atmospheric deposition, disturbance, and climate conditions.  The 
hydrologic connectivity of nonpoint pollutant source areas to receiving waterbodies is also a critical 
control on loading in developed catchments (Nadeau and Rains, 2007) and is dependent on both 
properties of the pollutant as well as the catchment hydrology.  For example, total nitrogen was high in 
both the agricultural and low-density suburban sites.  Total phosphorus, on the other hand, was high in 
the Baltimore Ecosystem Study agricultural catchment, but close to the concentration of the forest site in 
the low-density suburban site serviced by septic systems.  This is because septic systems tend to retain 
phosphorus, while septic wastewater nitrogen is typically nitrified in the unsaturated zone below a 
spreading field and efficiently transported in the groundwater to nearby streams. 

continues next page 
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BOX 3-7 Continued 

TABLE 3-2A Dissolved Nitrate and Total Nitrogen Export Rates from Forest and Developed Land-Use 
Catchments in the Baltimore Ecosystem Study 

Nitrate (kg N/ha/yr) Total N (kg N/ha/yr) 
Catchment Land Use 

2000 2001 2002 2000 2001 2002 
Pond Branch Forest 0.11 0.08 0.04 .47 .37 0.17 
McDonogh Agriculture 17.6 12.9 4.3 20.5 14.5 4.5 
Baisman Run Mixed Forest 

and Suburban 
7.2 3.8 1.5 8.2 4.2 1.7 

Dead Run Urban 3.0 2.9 2.9 5.6 5.3 4.2 

TABLE 3-2B Dissolved Phosphate and Total Phosphorus Export Rates from Forest and Developed 
Land-Use Catchments in the Baltimore Ecosystem Study 

Phosphate (kg P/ha/yr) Total P (kg P/ha/yr) 
Catchment Land Use 

2000 2001 2002 2000 2001 2002 
Pond Branch Forest 0.009 0.007 0.003 0.02 0.014 0.006 
McDonogh Agriculture 0.12 0.080 0.022 0.22 0.14 0.043 
Baisman Run Mixed Forest 

and Suburban 
0.009 0.005 0.002 0.02 0.011 0.004 

Dead Run Urban 0.039 0.037 0.03 0.10 0.10 0.08 
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FIGURE 3-26  Cumulative transport of total nitrogen at increasing flow levels from catchments in 
Baltimore City and County including dominantly forest (Pond Branch), low-density development on septic 
systems and forest (Baisman Run), agricultural (McDonogh), medium-density suburban development on 
separate sewers (Glyndon), and higher-density residential, commercial, and highway land cover (Dead 
Run).  SOURCE: Reprinted, with permission, from Shields et al. (2008).  Copyright 2008 by the American 
Geophysical Union. 

PREPUBLICATION 
  

RB-AR51417



 

 
 

 

 

 
 

 
 

 

 

 
  

 
 

153 Effects of Urbanization on Watersheds 

Table 3-3 summarizes the comparative importance of urban land-use types in generating 
pollutants of concerns that can impact receiving waters (Burton and Pitt, 2002).  This summary is 
highly qualitative and may vary depending on the site-specific conditions, regional climate, 
activities being conducted in each land use, and development characteristics.  It should be noted 
that the rankings in Table 3-3 are relative to one another and classified on a per-unit-area basis.  
Furthermore, this table shows the parameters for each land-use category, such that the effects for 
a community at large would be dependent on the areas of each land use shown.  Thus, although 
residential land use is shown to be a relatively smaller source of many pollutants, it is the largest 
fraction of land use in most communities, typically making it the largest stormwater source on a 
mass pollutant discharge basis.  Similarly, freeway, industrial, and commercial areas can be very 
significant sources of many stormwater problems, and their discharge significance is usually 
much greater than their land area indicates.  Construction sites are usually the overwhelming 
source of sediment in urban areas, even though they make up very small areas of most 
communities.  A later table (Table 3-4) presents observed stormwater discharge concentrations 
for selected constituents for different land uses. 

The following section describes stormwater characteristics associated with urbanized 
conditions. At any given time, parts of an urban area will be under construction, which is the 
source of large sediment losses, flow path disruptions, increased runoff quantities, and some 
chemical contamination.  Depending on the time frame of development, increased stormwater 
pollutant discharges associated with construction activities may last for several years until land 
covers are stabilized. After construction has been completed, the characteristics of urban runoff 
are controlled largely by the increase in volume and the washoff of pollutants from impervious 

TABLE 3-3 Relative Sources of Parameters of Concern for Different Land Uses in Urban Areas 
Problem Parameter Residential Commercial Industrial Freeway Construction 

High flow rates 
(energy) 

Low High Moderate High Moderate 

Large runoff volumes Low High Moderate High Moderate 
Debris 
(floatables and gross solids) 

High High Low Moderate High 

Sediment Low Moderate Low Low Very high 
Inappropriate discharges 
(mostly sewage and cleaning 
wastes) 

Moderate High Moderate Low Low 

Microorganisms High Moderate Moderate Low Low 
Toxicants 
(heavy metals and organics) 

Low Moderate High High Moderate 

Nutrients 
(eutrophication) 

Moderate Moderate Low Low Moderate 

Organic debris 
(SOD and DO) 

High Low Low Low Moderate 

Heat 
(elevated water temperature) 

Moderate High Moderate High Low 

NOTE: SOD, sediment oxygen demand; DO, dissolved oxygen. 

SOURCE: Summarized from Burton and Pitt (2002), Pitt et al. (2008), and CWP and Pitt (2008).
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surfaces. Stormwater in this phase is associated with increases in discharges of most pollutants, 
but with less sediment washoff than from construction and likely less sediment and nutrient 
discharges compared to any pre-urbanization agricultural operations (although increased channel 
erosion may increase the mass of sediment delivered in this phase; Pitt et al., 2007).  A third 
significant urban land use is industrial activity.  As described later, industrial site stormwater 
discharges are highly variable, but often greater than other land uses. 

Construction Site Erosion Characteristics 

Problems associated with construction site runoff have been known for many years.  
More than 25 years ago, Willett (1980) estimated that approximately 5 billion tons of sediment 
reached U.S. surface waters annually, of which 30 percent was generated by natural processes 
and 70 percent by human activities.  Half of this 70 percent was attributed to eroding croplands.  
Although construction occurred on only about 0.007 percent of U.S. land in the 1970s, it 
accounted for approximately 10 percent of the sediment load to all U.S. surface waters and 
equaled the combined sediment contributions of forestry, mining, industrial, and commercial 
land uses (Willett, 1980).  

Construction accounts for a much greater proportion of the sediment load in urban areas 
than it does in the nation as a whole. This is because construction sites have extremely high 
erosion rates and because urban construction sites are efficiently drained by stormwater drainage 
systems installed early during the construction activities.  Construction site erosion losses vary 
greatly throughout the nation, depending on local rain, soil, topographic, and management 
conditions. As an example, the Birmingham, Alabama, area may have some of the highest 
erosion rates in the United States because of its combination of very high-energy rains, 
moderately to severely erosive soils, and steep slopes (Pitt et al., 2007).  The typically high 
erosion rates mean that even a small construction project may have a significant detrimental 
effect on local waterbodies. 

Extensive evaluations of urban construction site runoff problems have been conducted in 
Wisconsin for many years.  Data from the highly urbanized Menomonee River watershed in 
southeastern Wisconsin indicate that construction sites have much greater potentials for 
generating sediment and phosphorus than do other land uses (Chesters et al., 1979).  For 
example, construction sites can generate approximately 8 times more sediment and 18 times 
more phosphorus than industrial sites (the land use that contributes the second highest amount of 
these pollutants) and 25 times more sediment and phosphorus than row crops.  In fact, 
construction sites contributed more sediment and phosphorus to the Menomonee River than any 
other land use, although in 1979, construction comprised only 3.3 percent of the watershed’s 
total land area. During this early study, construction sites were found to contribute about 50 
percent of the suspended sediment and total phosphorus loading at the river mouth (Novotny and 
Chesters, 1981). 

Similar conclusions were reported by the Southeastern Wisconsin Regional Planning 
Commission (SEWRPC) in a 1978 modeling study of the relative pollutant contributions of 17 
categories of point and nonpoint pollution sources to 14 watersheds in the southeast Wisconsin 
regional planning area (SEWRPC, 1978). This study revealed construction as the first or second 
largest contributor of sediment and phosphorus in 12 of the 14 watersheds.  Although 
construction occupied only 2 percent of the region’s total land area in 1978, it contributed 
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approximately 36 percent of the sediment and 28 percent of the total phosphorus load to inland 
waters, making construction the region’s second largest source of these two pollutants.  The 
largest source of sediment was estimated to be cropland; livestock operations were estimated to 
be the largest source of phosphorus. By comparison, cropland comprised 72 percent of the 
region’s land area and contributed about 45 percent of the sediment and only 11 percent of the 
phosphorus to regional watersheds. When looking at the Milwaukee River watershed as a whole, 
construction is a major sediment contributor, even though the amount of land under active 
construction is very low. Construction areas were estimated to contribute about 53 percent of the 
total sediment discharged by the Milwaukee River in 1985 (total sediment load of 12,500 lb/yr), 
while croplands contributed 25 percent, streambank erosion contributed 13 percent, and urban 
runoff contributed 8 percent. 

Line and White (2007) recently investigated runoff characteristics from two similar 
drainage areas in the Piedmont region of North Carolina.  One of the drainage areas was being 
developed as part of a large residential subdivision during the course of the study, while the other 
remained forested or in agricultural fields.  Runoff volume was 68 percent greater for the 
developing compared with the undeveloped area, and baseflow as a percentage of overall 
discharge was approximately zero compared with 25 percent for the undeveloped area.  Overall 
annual export of sediment was 95 percent greater for the developing area, while export of 
nitrogen and phosphorus forms was 66 to 88 percent greater for the developing area. 

The biological stream impact of construction site runoff can be severe.  For example, 
Hunt and Grow (2001) describe a field study conducted to determine the impact to a stream from 
a poorly controlled construction site, with impact being measured via fish electroshocking and 
using the Qualitative Habitat Evaluation Index.  The 33-acre construction site consisted of 
severely eroded silt and clay loam subsoil and was located within the Turkey Creek drainage, 
Scioto County, Ohio. The number of fish species declined (from 26 to 19) and the number of 
fish found decreased (from 525 to 230) when comparing upstream unimpacted reaches to areas 
below the heavily eroding site. The Index of Biotic Integrity and the Modified Index of Well-
Being, common fisheries indexes for stream quality, were reduced from 46 to 32 and 8.3 to 6.3, 
respectively.  Upstream of the area of impact, Turkey Creek had the highest water quality 
designation available, but fell to the lowest water quality designation in the area of the 
construction activity. Water quality sampling conducted at upstream and downstream sites 
verified that the decline in fish diversity was not due to chemical affects alone. 

Municipal Stormwater Characteristics 

The suite of stormwater pollutants generated by municipal areas is expected to be much 
more diverse than construction sites because of the greater variety of land uses and pollutant 
source areas found within a typical city. Many studies have investigated stormwater quality, 
with the U.S. Environmental Protection Agency’s (EPA’s) NURP (EPA, 1983) being the best 
known and earliest effort to collect and summarize these data.  Unfortunately, NURP was limited 
in that it did not represent all areas of the United States or all important land uses.  More 
recently, the National Stormwater Quality Database (NSQD) (CWP and Pitt, 2008; Pitt et al., 
2008 for version 3) has been compiling data from the EPA’s NPDES stormwater permit program 
for larger Phase I municipal separate storm sewer system (MS4) communities.  As a condition of 
their Phase I permits, municipalities were required to establish a monitoring program to 
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characterize their local stormwater quality for their most important land uses discharging to the 
MS4. Although only a few samples from a few locations were required to be monitored each 
year in each community, the many years of sampling and large number of communities has 
produced a database containing runoff quality information for nearly 8,000 individual storm 
events over a wide range of urban land uses.  The NSQD makes it possible to statistically 
compare runoff from different land uses for different areas of the country. 

A number of land uses are represented in MS4 permits and also the database, including 
industrial stormwater discharges to an MS4.  However, there is no separate compilation of 
quantitative mass emissions from specific industrial stormwater sources that may have been 
collected under industrial permit monitoring efforts.  The observations in the NSQD were all 
obtained at outfall locations and do not include snowmelt or construction erosion sources.  The 
most recent version of the NSQD contains stormwater data from about one-fourth of the total 
number of communities that participated in the Phase I NPDES stormwater permit monitoring 
activities. The database is located at http://unix.eng.ua.edu/~rpitt/Research/ms4/mainms4.shtml.   

Table 3-4 is a summary of some of the stormwater data included in NSQD version 3, 
while Figure 3-27 shows selected plots of these data.  The table describes the total number of 
observations, the percentage of observations above the detection limits, the median, and 
coefficients of variation for a few of the major constituents for residential, commercial, 
industrial, institutional, freeway, and open-space land-use categories, although relatively few 
data are available for institutional and open-space areas.  It should be noted that even if there are 
significant differences in the median concentrations by the land uses, the range of the 
concentrations within single land uses can still be quite large.  Furthermore, plots like Figure 3
27 do not capture the large variability in data points observed at an individual site. 

There are many factors that can be considered when examining the quality of stormwater, 
including land use, geographical region, and season.  The following is a narrative summary of 
the entire database and may not reflect information in Table 3-4 and Figure 3-29, which show 
only subsets of the data. First, statistical analyses of variance on the NSQD found significant 
differences among land-use categories for all of the conventional constituents, except for 
dissolved oxygen.  (Turbidity, total solids, total coliforms, and total E. coli did not have enough 
samples in each group to evaluate land-use differences.)  Freeway sites were found to be 
significant sources of several pollutants.  For example, the highest TSS, COD, and oil and grease 
concentrations (but not necessarily the highest median concentrations) were reported for 
freeways. The median ammonia concentration in freeway stormwater is almost three times the 
median concentration observed in residential and open-space land uses, while freeways have the 
lowest orthophosphate and nitrite–nitrate concentrations—half of the concentration levels that 
were observed in industrial land uses. 

In almost all cases the median metal concentrations at the industrial areas were about 
three times the median concentrations observed in open-space and residential areas.  The highest 
lead and zinc concentrations (but not necessarily the highest median concentrations) were found 
in industrial land uses. Lower concentrations of TDS, five-day biological oxygen demand 
(BOD5), and fecal coliforms were observed in industrial land-use areas.  By contrast, the highest 
concentrations of dissolved and total phosphorus were associated with residential land uses.  
Fecal coliform concentrations are also relatively high for residential and mixed residential land 
uses. Open-space land-use areas show consistently low concentrations for the constituents 
examined.  There was no significant difference noted for total nitrogen among any of the land 
uses monitored. 
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FIGURE 3-27  Grouped box and whisker plots of data from the NSQD.  The median values are 
indicated with the horizontal line in the center of the box, while the ends of the box represent the 
25th and 75th percentile values.  The whickers extend to the 5th and 95th percentile values, and 
values outside of these extremes are indicated with separate dots.  These groups were 
statistically analyzed and were found to have at least one group that is significantly different 
from the other groups. The ranges of the values in each group are large, but a very large 
number of data points is available for each group.  The grouping of the data into these 
categories helps explain much of the total variability observed, and the large number of samples 
in each category allows suitable statistical tests to be made.  Many detailed analyses are 
presented at the NSQD website (Maestre and Pitt, 2005). 
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158 Urban Stormwater Management in the United States 

TABLE 3-4 Summary of Selected Stormwater Quality Data Included in NSQD, Version 3.0 
Fecal Nitrogen, 
Colif. Total Zn, 

TSS COD (mpn/100 Kjeldahl Phosphorus, Cu, Total Pb, Total Total 
(mg/L) (mg/L) mL) (mg/L) Total (mg/L) (µg/L) (µg/L) (µg/L) 

All Areas Combined (8,139) 

Coefficient of variation (COV) 2.2 1.1 5.0 1.2 2.8 2.1 2.0 3.3 
Median 62.0 53.0 4300 1.3 0.2 15.0 14.0 90.0 
Number of samples 6780 5070 2154 6156 7425 5165 4694 6184 
% samples above detection 99 99 91 97 97 88 78 98 
All Residential Areas Combined (2,586) 
COV 2.0 1.0 5.7 1.2 1.6 1.9 2.1 3.3 
Median 59.0 50.0 4200 1.2 0.3 12.0 6.0 70.0 
Number of samples 2167 1473 505 2026 2286 1640 1279 1912 

All Commercial Areas Combined (916) 
% samples above detection 99 99 89 98 98 88 77 97 

COV 1.7 1.0 3.0 0.9 1.2 1.4 1.7 1.4 
Median 55.0 63.0 3000 1.3 0.2 17.9 15.0 110.0 
Number of samples 843 640 270 726 920 753 605 839 

All Industrial Areas Combined (719) 
% samples above detection 97 98 89 98 95 85 79 99 

COV 1.7 1.3 6.1 1.1 1.4 2.1 2.0 1.7 
Median 73.0 59.0 2850 1.4 0.2 19.0 20.0 156.2 
Number of samples 594 474 317 560 605 536 550 596 

All Freeway Areas Combined (680) 
% samples above detection 98 98 94 97 95 86 76 99 

COV 2.6 1.0 2.7 1.2 5.2 2.2 1.1 1.4 
Median 53.0 64.0 2000 1.7 0.3 17.8 49.0 100.0 
Number of samples 360 439 67 430 585 340 355 587 

All Institutional Areas Combined (24) 
% samples above detection 100 100 100 99 99 99 99 99 

COV 1.1 1.0 0.4 0.6 0.9 0.6 1.0 0.9 
Median 18.0 37.5 3400 1.1 0.2 21.5 8.6 198.0 
Number of samples 23 22 3 22 23 21 21 22 

All Open-Space Areas Combined (79) 
% samples above detection 96 91 100 91 96 57 86 100 

COV 1.8 0.6 1.2 1.2 1.5 0.4 0.9 0.8 
Median 10.5 21.3 2300 0.4 0.0 9.0 48.0 57.0 
Number of samples 72 12 7 50 77 15 10 16 
% samples above detection 97 83 100 96 97 47 20 50 

NOTE: The complete database is located at: http://unix.eng.ua.edu/~rpitt/Research/ms4/mainms4.shtml. SOURCE: 
National Stormwater Quality Database. 
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159 Effects of Urbanization on Watersheds 

In terms of regional differences, significantly higher concentrations of TSS, BOD5, COD, 
total phosphorus, total copper, and total zinc were observed in arid and semi-arid regions 
compared to more humid regions.  In contrast, fecal coliforms and total dissolved solids were 
found to be higher in the upper Midwest. More detailed discussions of land use and regional 
differences in stormwater quality can be found in Maestre et al. (2004) and Maestre and Pitt 
(2005, 2006). In addition to the information presented above, numerous researchers have 
conducted source area monitoring to characterize sheet flows originating from urban surfaces 
(such as roofs, parking lots, streets, landscaped areas, storage areas, and loading docks).  The 
reader is referred to Pitt et al. (2005a,b,c) for much of this information. 

Industrial Stormwater Characteristics 

The NSQD, described earlier, has shown that industrial-area stormwater has higher 
concentrations of most pollutants compared to other land uses, although the variability is high.  
MS4 monitoring activities are usually conducted at outfalls of drainage systems containing many 
individual industrial activities, so discharge characteristics for specific industrial types are rarely 
available. This discussion provides some additional information concerning industrial 
stormwater beyond that included in the previous discussion of municipal stormwater.  In general, 
there is a profound lack of data on industrial stormwater compared to municipal stormwater, and 
a correspondingly greater uncertainty about industrial stormwater characteristics. 

The first comprehensive monitoring of an industrial area that included stormwater, dry 
weather base flows, and snowmelt runoff was conducted in selected Humber River catchments in 
Ontario (Pitt and McLean, 1986).  Table 3-5 shows the annual mass discharges from the 
monitored industrial area in North York, along with ratios of these annual discharges compared 
to discharges from a mixed commercial and residential area in Etobicoke.  The mass discharges 
of heavy metals, total phosphorus, and COD from industrial stormwater are three to six times 
that of the mixed residential and commercial areas.   

TABLE 3-5 Annual Storm Drainage Mass Discharges from Toronto-Area Industrial Land Use 

Measured 
parameter units 

annual mass discharges from 
industrial drainage area 

stormwater annual discharge ratio 
(industrial compared to residential 

and commercial mixed area) 
Runoff volume m3/hr/yr 6,580 1.6 
total solids kg/ha/yr 6,190 2.8 
total phosphorus kg/ha/yr 4,320 4.5 
TKN g/ha/yr 16,500 1.2 
COD kg/ha/yr 662 3.3 
Cu g/ha/yr 416 4.0 
Pb g/ha/yr 595 4.2 
Zn g/ha/yr 1,700 5.8 
SOURCE: Pitt and McLean (1986).  
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160 Urban Stormwater Management in the United States 

Hotspots of contamination on industrial sites are a specific concern.  Stormwater runoff 
from “hotspots” may contain loadings of hydrocarbons, trace metals, nutrients, pathogens and/or 
other toxicants that are greater than the loadings of “normal” runoff.  Examples of these hotspots 
include airport de-icing facilities, auto recyclers/junkyards, commercial garden nurseries, parking 
lots, vehicle fueling and maintenance stations, bus or truck (fleet) storage areas, industrial 
rooftops, marinas, outdoor transfer facilities, public works storage areas, and vehicle and 
equipment washing/steam cleaning facilities (Bannerman et al., 1993; Pitt et al., 1995; Claytor 
and Schueler, 1996). 

The elevated concentrations and mass discharges found in stormwater at industrial sites 
are associated with both the activities that occur and the materials used in industrial areas, as 
discussed in the sections that follow. 

Effects of Roofing Materials on Stormwater Quality 

The extensive rooftops of industrial areas can be a significant pollutant source area.  A 
summary of the literature on roof-top runoff quality, including both roof surfaces and underlying 
materials used as subbases (such as treated wood), is presented in Table 3-6.  Good (1993) found 
that dissolved metals’ concentrations and toxicity remained high in roof runoff samples, 
especially from rusty galvanized metal roofs during both first flush and several hours after a rain 
has started, indicating that metal leaching continued throughout the events and for many years.  
During pilot-scale tests of roof panels exposed to rains over a two-year period, Clark et al. (2008) 
found that copper roof runoff concentrations for newly treated wood panels exceeded 5 mg/L (a 
very high value compared to median NSQD stormwater concentrations of about 10 to 40 µg/L 
for different land uses) for the first nine months of exposure.  These results indicated that copper 
continued to be released from these wood products at levels high enough to exceed aquatic life 
criteria for long periods after installation, and were not simply due to excess surface coating 
washing off in the first few storms after installation. 

Traditional unpainted or uncoated hot-dip galvanized steel roof surfaces can also produce 
very high zinc concentrations. For example, pilot-scale tests by Clark et al. (2008) indicated that 
zinc roof runoff concentrations were 5 to 30 mg/L throughout the first two years of monitoring of 
a traditional galvanized metal panel.  These are very high values compared to median stormwater 
values reported in the NSQD of 60 to 300 µg/L for different land uses.  Factory-painted 
aluminum–zinc alloy panels had runoff zinc levels less than 250 µg/L, which were closer to the 
reported NSQD median values.  The authors concluded that traditional galvanized metal roofing 
contributed the greatest concentrations of many metals and nutrients.  In addition, they found that 
pressure-treated and waterproofed wood contributed substantial copper loads.  The potential for 
nutrient release exists in many of the materials tested (possibly as a result of phosphate washes 
and binders used in the material’s preparation or due to natural degradation). 

Other researchers have investigated the effects of industrial rooftop runoff on receiving 
waters and biota. Bailey et al. (1999) investigated the toxicity to juvenile rainbow trout of runoff 
from British Columbia sawmills and found that much of the toxicity may have been a result of 
divalent cations on the industrial site, especially zinc from galvanized roofs. 
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TABLE 3-6 Roof Runoff Analysis—A Literature Summary 
Water Quality Parameter Reference 

Roof Type Location 
Cu (µg/L) Zn (µg/L) Pb 

(µg/L) 
Cd 

(µg/L) 
As (µg/L) pH NH4 

+ 

(mg/L) 
NO3 

-

(mg/L) 
Polyester 
Tile 
Flat gravel 

Duebendorf, 
Switzerland 

6817 
1905 
140 

2076 
360 
36 

510 
172 
22 

3.1 
2.1 
0.2 

Boller 
(1997) 

Plywood w/ roof paper/tar 
Rusty galvanized metal 
Old metal w/Al paint 
Flat tar surface w/fibrous  

 reflective Al paint 
New anodized Al 

Washington 166T/128D 

20T/2D 

11T/7D 

25T/14D 

16T/7D 

877T/909D 

12200T/11900D 

1980T/1610D 

297T/257D 

101T/82D 

11T/<5D 

302T/35D 

10T/<5D 

10T/5D 

15T/<5D 

4.3 
5.9 
4.8 
4.1 

5.9 

Good 
(1993) 

Zinc-galvanized Fe Dunedin 
City, New 
Zealand 

560 µg/g 5901 µg/g 670 µg/g Brown & 
Peake 
(2006) 

Fe-Zn sheets  
Concrete slate tiles 
Asbestos cement sheets 
Aluminum sheets 

Ile-Ife, 
Nigeria 

6.77 
7.45 
7.09 
6.68 

0.06 
0.05 
0.06 
0.05 

1.52 
3.34 
2.26 
6.18 

Adeniyi 
and 
Olabanji 
(2005) 

Cu panels Munich, 
Germany 

200– 
11100 

6.7–7.0 Athanasia 
dis et al. 
(2006) 

Galvanized metals (primarily 
Galvalume®) 

Seattle, WA 10–1400 420–14700 ND Tobiason 
(2004) 

CCA wood Florida  1200–1800 Khan et 
Untreated wood 2–3 al. (2006) 

Note: D, dissolved; T, total; ND, not detected. 


SOURCE: Reprinted, with permission, from Clark et al. (2008). Copyright 2008 by American Society of Civil Engineers. 
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162 Urban Stormwater Management in the United States 

Effects of Pavement and Pavement Maintenance on Stormwater Quality 

Pavement surfaces can also have a strong influence on stormwater runoff quality.  For 
example, concrete is often mixed with industrial waste sludges as a way of disposing of the 
wastes. However, this can lead to stormwater discharges high in toxic compounds, either due to 
the additives themselves or due to the mobilization of compounds via the additives.  Salaita and 
Tate (1998) showed that high levels of aluminum, iron, calcium, magnesium, silicon, and sodium 
were seen in the cement-waste samples.  A variety of sands, including waste sands, have been 
suggested as potential additives to cement and for use as fill in roadway construction.  Wiebusch 
et al. (1998) tested brick sands and found that the higher the concentration of alkaline and 
alkaline earth metals in the samples, the more easily the heavy metals were released.  Pitt et al. 
(1995) also found that concrete yard runoff had the highest toxicity (using Microtox screening 
methods) observed from many source areas, likely due to the elevated pH (about 11) from the 
lime dust washing off from the site. 

The components of asphalt have been investigated by Rogge et al. (1997), who found that 
the majority of the elutable organic mass that could be identified consisted of n-alkanes (73 
percent), carboxylic acids such as n-alkanoic acids (17 percent), and benzoic acids.  PAHs and 
thiaarenes were 7.9 percent of the identifiable mass.  In addition, heterocyclic aromatic 
hydrocarbons containing sulfur (S-PAH), such as dibenzothiophene, were identified at 
concentration levels similar to that of phenanthrene.  S-PAHs are potentially mutagenic (similar 
to other PAHs), but due to their slightly increased polarity, they are more soluble in water and 
more prone to aquatic bioaccumulation.   

In addition to the bitumens and asphalts, other compounds are added to paving (and 
asphaltic roofing) materials.  Chemical modifiers are used both to increase the temperature range 
at which asphalts can be used and to prevent stripping of the asphalt from the binder.  A variety 
of fillers may also be used in asphalt pavement mixtures.  The long-term environmental effects 
of these chemicals in asphalts are unknown.  Reclaimed asphalt pavements have also been 
proposed for use as fill materials for roadways.  Brantley and Townsend (1999) performed a 
series of leaching tests and analyzed the leachate for a variety of organics and heavy metals.  
Only lead from asphalt pavements reclaimed from older roadways was found to be elevated in 
the leachate. 

Stormwater quality from asphalt-paved surfaces seems to vary with time.  Fish kills have 
been reported when rains occur shortly after asphalt has been installed in parking areas near 
ponds or streams (Anonymous, 2000; Perez-Rivas, 2000; Kline, 2002).  It is expected that these 
effects are associated with losses of the more volatile and toxic hydrocarbons that are present on 
new surfaces. It is likely that the concentrations of these materials in runoff decrease as the 
pavement ages.  Toxicity tests conducted on pavements several years old have not indicated any 
significant detrimental effects, except for those associated with activities conducted on the 
surface (such as maintenance and storage of heavy equipment; Pitt et al., 1995, 1999).  However, 
pavement maintenance used to “renew” the asphalt surfaces has been shown to cause significant 
problems, which are summarized below. 

A significant source of PAHs in the Austin, Texas, area (and likely elsewhere) has been 
identified as coal-tar sealants commonly used to “restore” asphalt parking lots and storage areas.  
Mahler et al. (2005) found that small particles of sealcoat that flake off due to abrasion by 
vehicle tires have PAH concentrations about 65 times higher than for particles washed off 
parking lots that are not seal coated.  Unsealed parking lots receive PAHs from the same urban 
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163 Effects of Urbanization on Watersheds 

sources as do sealed parking lots (e.g., tire particles, leaking motor oil, vehicle exhaust, and 
atmospheric fallout), and yet the average yield of PAHs from the sealed parking lots was found 
to be 50 times greater than that from the control lots.  The authors concluded that sealed parking 
lots could be the dominant source of PAHs in watersheds that have seal-coated surfaces, such as 
many industrial, commercial, and residential areas.  Consequently, the City of Austin has 
restricted the use of parking lot coal-tar sealants, as have several Wisconsin communities. 

Stored Materials Exposed to Rain 

Although roofing and pavement materials make up a large fraction of the total surface 
covers and can have significant effects on stormwater quality, leaching of rain through stored 
materials may also be a significant pollutant source at industrial sites.  Exposed metals in scrap 
yards can result in very high concentrations of heavy metals.  For example, Table 3-7 
summarizes data from three metals recycling facilities/scrap yards in Wisconsin and shows the 
large fraction of metals that are either dissolved in the runoff or associated with very fine 
particulate matter.  For most of these metals, their greatest abundance is associated with the 
small particles (<20 µm in diameter), and relatively little is associated with the filterable fraction.  
These metals concentrations (especially zinc, copper, and lead) are also very high compared to 
that of most outfall industrial stormwater. 

TABLE 3-7 Metal Concentration Ranges Observed in Scrapyard Runoff 
Particle Size Iron (mg/L) Aluminum (mg/L)  Zinc (mg/L) 

Total 20 – 810 15 – 70 1.6 – 8 
< 63 µm diameter 22 – 767 15 – 58 1.5 – 7.6 
< 38 µm diameter 21 – 705 15 – 58 1.4 – 7.4 
< 20 µm diameter 15 – 534 12 – 50 1.1 – 7.2 

< 0.45 µm diameter 
(filterable fraction) 0.1 – 38 0.1 – 5 0.1 – 6.7 

Copper (mg/L) Lead (mg/L) Chromium (mg/L) 
Total 1.1 – 3.8 0.6 – 1.7 0.1 – 1.9 

< 63 µm diameter 1.1 – 3.6 0.1 – 1.6 0.1 – 1.6 
< 38 µm diameter 1.1 – 3.3 0.1 – 1.6 0.1 – 1.4 
< 20 µm diameter 1.0 – 2.8 0.1 – 1.6 0.1 – 1.2 

< 0.45 µm diameter 
(filterable fraction) 0.1 – 0.3 0.1 – 0.3 0.1 – 0.3 

SOURCE: Reprinted, with permission, from Clark et al. (2000). Copyright 2000 by Shirley Clark. 
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164 Urban Stormwater Management in the United States 

OTHER SOURCES OF URBAN RUNOFF DISCHARGES 

Wet weather stormwater discharges from separate storm sewer outfalls are not the only 
discharges entering receiving waters from these systems.  Dry weather flows, snowmelt, and 
atmospheric deposition all contribute to the pollutant loading of urban areas to receiving waters, 
and for some compounds may be the largest contributor.  Many structural SCMs, especially 
those that rely on sedimentation or filtration, have been designed to function primarily with 
stormwater and are not nearly as effective for dry weather discharges, snowmelt, or atmospheric 
deposition because these nontraditional sources vary considerably in key characteristics, such as 
the flow rate and volume to be treated, sediment concentrsations and particle size distribution, 
major competing ions, association of pollutants with particulates of different sizes, and 
temperature.  Information on the treatability of stormwater vs. snowmelt and other nontraditional 
sources of urban runoff can be found in Pitt and McLean (1986), Pitt et al. (1995), Johnson et al. 
(2003), and Morquecho (2005). 

Dry Weather Flows 

At many stormwater outfalls, discharges occur during dry weather.  These may be 
associated with discharges from leaking sanitary sewer and drinking water distribution systems, 
industrial wastewaters, irrigation return flows, or natural spring water entering the system.  
Possibly 25 percent of all separate stormwater outfalls have water flowing in them during dry 
weather, and as much as 10 percent are grossly contaminated with raw sewage, industrial 
wastewaters, and so forth (Pitt et al., 1993).  These flow contributions can be significant on an 
annual mass basis, even though the flow rates are relatively small, because they have long 
duration. This is particularly true in arid areas, where dry weather discharges can occur daily.  
For example, despite the fact that rain is scarce from May to September in Southern California, 
an estimated 40 to 90 million liters of discharge flow per day into Santa Monica Bay through 
approximately 70 stormwater outlets that empty onto or across beaches (LAC DPW, 1985; 
SMBRP, 1994), such that the contribution of dry weather flow to the total volume of runoff into 
the bay is about 30 percent (NRC, 1984). Furthermore, in the nearby Ballona Creek watershed, 
dry weather discharges of trace metals were found to comprise from 8 to 42 percent of the total 
annual loading (McPherson et al., 2002). Stein and Tiefenthaler (2003) further found that the 
highest loadings of metals and bacteria in this watershed discharging during dry weather can be 
attributed to a few specific stormwater drains.   

In many cases, stormwater managers tend to overlook the contribution of dry weather 
discharges, although the EPA’s NPDES Stormwater Permit program requires municipalities to 
conduct stormwater outfall surveys to identify, and then correct, inappropriate discharges into 
separate storm sewer systems.  The role of inappropriate discharges in the NPDES Stormwater 
Permit program, the developed and tested program to identify and quantify their discharges, and 
an extensive review of these programs throughout the United States can be found in the recently 
updated report prepared for the EPA (CWP and Pitt, 2004).  The following photographs show 
various nontraditional sources of contaminants in urban runoff. 
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165 Effects of Urbanization on Watersheds 

Washing of vehicle engine and allowing runoff  Contamination of storm drainage with 
to enter storm drainage system.   inappropriate disposal of oil.  SOURCE: 
SOURCE: Robert Pitt.    Center for Watershed Protection. 

Dry weather flows from Toronto industrial area Sewage from clogged system overflowing 
outfall. SOURCE: Pitt and McLean (1986). into storm drainage system. SOURCE: 

Robert Pitt. 
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166 Urban Stormwater Management in the United States 

Failing sanitary sewer, causing upwelling of Dye tests to confirm improper sanitary 
sewage through soil, and draining to gutter and sewage connection to storm drainage  
then to storm drainage system.   system SOURCE: Robert Pitt. 
SOURCE: Robert Pitt. 

Snowmelt 

In northern areas, snowmelt runoff can be a significant contributor to the annual 
discharges from urban areas through the storm drainage system.  In locations having long and 
harsh winters, with little snowmelt until the spring, pollutants can accumulate and be trapped in 
the snowpack all winter until the major thaw when the contaminants are transported in short-
duration events to the outfalls (Jokela, 1990).  The sources of the contaminants accumulating in 
snowpack depend on the location, but they usually include emissions from nearby motor vehicles 
and heating equipment and industrial activity in the neighborhood.  Dry deposition of sulfur 
dioxide from industrial and power plant smokestacks affects snow packs over a wider area and 
has frequently been studied because of its role in the acid deposition process (Cadle, 1991).  
Pollutants are also directly deposited on the snowpack.  The sources of directly deposited 
pollutants include debris from deteriorated roadways, vehicles depositing petroleum products 
and metals, and roadway maintenance crews applying salt and anti-skid grit (Oberts, 1994).  
Urban snowmelt, like rain runoff, washes some material off streets, roofs, parking and industrial 
storage lots, and drainage gutters.  However, snowmelt runoff usually has much less energy than 
striking rain and heavy flowing stormwater.  Novotny et al. (1986) found that urban soil erosion 
is reduced or eliminated during winter snow-cover conditions.  However, erosion of bare ground 
at construction sites in the spring due to snowmelt can still be very high. 
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167 Effects of Urbanization on Watersheds 

Snowmelt.  SOURCE: Roger Bannerman. 

Construction site in early spring after snowmelt showing extensive sediment transport. 
SOURCE: Roger Bannerman. 

Sources of Contaminants in Snowmelt 

Several mechanisms can bring about contamination of snow and snowmelt waters.  
Initially, air pollutants can be incorporated into snowflakes as they form and fall to the ground.  
After it falls to the ground and accumulates, the snow can become further contaminated by dry 
atmospheric deposition, deposition of nearby lost fugitive dust materials (usually blown onto 
snow packs near roads by passing vehicles), and wash off of particulates from the exposed 
ground surfaces as it melts and flows to the drainage system. 

Snowflakes can remove particulates and gases from the air by in-cloud or below-cloud 
capture. In-cloud capture of pollutants can occur during snowflake formation as super-cooled 
cloud water condenses on particles and aerosols that act as cloud condensation nuclei.  This is 
known as nucleation scavenging and is a major pathway for air pollution to be incorporated into 
snow. Particles and gases may also be scavenged as snowflakes fall to the ground.  Gases can 
also be absorbed as snow falls. Snowflakes are more effective below-cloud scavengers than 
raindrops because they are bigger and fall slower.  Barrie (1991) reports that large snowflakes 
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HIGH DENSITY LOW DENSITY
FRESH FALLEN LAND USE LAND USE

COD 10 402 54
TS 86 2000 165
SS 16 545 4.5
TKN 0.19 2.69 2
NO3 0.15 0 0

P ------- 0.66 0.017
Pb ------- 0.95 -------
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capture particles in the 0.2- to 0.4-µm-diameter range, not by impaction but by filtering the air 
that moves through the snow flakes as they fall to the ground. 

Most of the contamination of snow in urban areas likely occurs after it lands on the 
ground. Table 3-8 shows the flow-weighted mean concentrations of pollutants found in 
undisturbed falling snow compared to snow found in urban snow cover (Bennett et al., 1981).  
Pitt and McLean (1986) also measured snowpack contamination as a function of distance from a 
heavily traveled road passing through a park.  The contaminants in the snow were at much 
greater concentrations near the road (the major source of blown contamination on the snow) than 
farther away. (The pollutant levels in the fresh fallen snow are generally a small fraction of the 
levels in the snow collected from urban study areas.)  Pierstorff and Bishop (1980) also analyzed 
freshly fallen snow and compared the quality to snow stored at a snow dump site.  They 
concluded that “pollutant levels at the dump site are the result of environmental input occurring 
after the snow falls.”  Some pollutants in snowmelt have almost no atmospheric sources.  For 
example, Oliver et al. (1974) found negligible amounts of chlorides in samples of snow from 
rooftops, indicating that the high chloride level found in the snowmelt runoff water comes almost 
entirely from surface sources (i.e., road salting).  Similar roadside snowpack observations along 
city park roads by Pitt and McLean (1986) also indicated the strong association of road salt with 
snowpack chloride levels. 

Runoff and Pollutant Loading from Snowmelt 

Snowmelt events can exhibit a first flush, in which there are higher concentrations of 
contaminants at the beginning compared to the total event averaged concentration.  The 
enrichment of the first portion of a snowmelt event by soluble pollutants may be due to 
snowpack density changes, where water percolation and melt/freeze events that occur in the 
snowpack cause soluble pollutants to be flushed from throughout the snowpack to concentrate at 
the bottom of the pack (Colbeck, 1981).  This concentrated layer leaves the snowpack as a highly 
concentrated pulse, as snow melts from the bottom due to warmth from the ground (Oberts, 
1994). 

TABLE 3-8 Comparison of Flow-Weighted Pollutant Concentration Means of Snow Samples 
from Boulder, Colorado 

Note: The units are mg/L.  SOURCE: Bennett et al. (1981). Permission pending. 
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169 Effects of Urbanization on Watersheds 

When it rains on snow, heavy pollutant loads can be produced because both soluble and 
particulate pollutants are melted from the snowpack simultaneously.  Also, the large volume of 
melt plus rain can wash off pollutants that have accumulated on various surfaces such as roads, 
parking lots, roofs, and saturated soil surfaces.  The intensity of runoff from a rain-on-snow 
event can be greater than a summer thunderstorm because the ground is saturated or frozen and 
the rapidly melting snowpack provides added runoff volume (Oberts, 1994). 

Figure 3-28 compares the runoff volumes associated with snowmelts alone to those 
associated with snowmelts mixed with rain from monitoring at an industrial area in Toronto (Pitt 
and McLean, 1986). Rain with snowmelt contributes over 80 percent of the total cold-weather 
event runoff volume. 

Whether pollutant loadings are higher or lower for snowmelt than for rainfall depends on 
the particular pollutant and its seasonal prevalence in the environment.  For example, the high 
concentrations of dissolved solids found in snowmelt are usually caused by high chloride 
concentrations that stem from the amount of de-icing salt used.  Figure 3-29 is a plot of the 
chloride concentrations in the influent to the Monroe Street detention pond in Madison, 
Wisconsin.  Chloride levels are negligible in the non-winter months but increase dramatically 
when road salting begins in the fall, and remain high through the snow melting period, even 
extending another month or so after the snowpack in the area has melted.  Bennett et al. (1981) 
found that suspended solids and COD loadings for snowmelt runoff were about one-half of those 
for rainfall. Nutrients were much lower for snowmelt, while the loadings for lead were about the 
same for both forms of precipitation.  Oberts (1994) reports that much of the annual pollutant 
yields from event flows in Minneapolis is accounted for by end-of-winter major melts.  End-of
winter melts yielded 8 to 20 percent of the total phosphorous and total lead annual load in 
Minnesota. Small midwinter melts accounted for less than 5 percent of the total loads.  Box 3-8 
shows mass pollutant discharges for a study site in Toronto and emphasizes the significance of 
snowmelt discharges on the total annual storm drainage discharges. 
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FIGURE 3-28 Runoff volumes for snowmelt events alone and when rain falls on melting snow 
packs (Toronto industrial area).  SOURCE: Pitt and McLean (1986). 
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FIGURE 3-29 Monroe Street detention pond chloride concentration of influent (1986–1988).  
SOURCE: House et al. (1993). 

Atmospheric Deposition 

The atmosphere contains a diverse array of contaminants, including metals (e.g., copper, 
chromium, lead, mercury, zinc), nutrients (nitrogen, phosphorus), and organic compounds (e.g., 
PAHs, polychlorinated biphenyls, pesticides).  These contaminants are introduced to the 
atmosphere by a variety of sources, including local point sources (e.g., power plant stacks) and 
mobile sources (e.g., motor vehicles), local fugitive emissions (e.g., street dust and wind-eroded 
materials), and transport from non-local areas.  These emissions, composed of gases, small 
particles (aerosols), and larger particles, become entrained in the atmosphere and subject to a 
complex series of physical and chemical reactions (Schueler, 1983). 

Atmospheric contaminants are deposited on land and water in two ways—termed wet 
deposition and dry deposition. Wet deposition (or wetfall) involves the sorption and 
condensation of pollutants to water drops and snowflakes followed by deposition with 
precipitation.  This mechanism dominates the deposition of gases and aerosol particles.  Dry 
deposition (or dryfall) is the direct transfer of contaminants to land or water by gravity (particles) 
or by diffusion (vapor and particles). Dry deposition occurs when atmospheric turbulence is not 
sufficient to counteract the tendency of particles to fall out at a rate governed, but not exclusively 
determined, by gravity (Schueler, 1983). 
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BOX 3-8 
The Contribution of Dry Weather Discharges and 
Snowmelt to Overall Runoff in Toronto, Ontario 

An extensive analysis of all types of stormwater flow—for both dry and wet weather—was 
conducted in Toronto in the mid-1980s (Pitt and McLean, 1986).  The Toronto Area Watershed 
Management Strategy study included comprehensive monitoring in a residential/commercial area and an 
industrial area for summer stormwater, warm season dry weather flows, snowmelt, and cold season dry 
weather flows.  In addition to the outfall monitoring, detailed source area sheet flow monitoring was also 
conducted during rain and snowmelt events to determine the relative magnitude of pollutant sources.  
Particulate accumulation and wash-off tests were also conducted for a variety of streets in order to better 
determine their role in contaminant contributions.   

Tables 3-9 and 3-10 summarize Toronto residential/commercial and industrial urban runoff 
median concentrations during both warm and cold weather, respectively.  These tables show the relative 
volumes and concentrations of wet weather and dry weather flows coming from the different land uses.  
The bacteria densities during cold weather are substantially less than during warm weather, but are still 
relatively high; similar findings were noted during the NURP studies (EPA, 1983).  However, chloride 
concentrations and dissolved solids are much higher during cold weather.  Early spring stormwater 
events also contain high dissolved solids concentrations.  Cold weather runoff accounted for more than 
half of the heavy metal discharges in the residential/commercial area, while warm weather discharges of 
zinc were much greater than the cold weather discharges for the industrial area.  Warm weather flows 
were also the predominant sources of phosphorus for the industrial area.   

One of the interesting observations is that, at these monitoring locations, warm weather 
stormwater runoff only contributed about 20 to 30 percent of the total annual flows being discharged from 
the separate stormwater outfalls.  The magnitudes of the base flows were especially surprising, as these 
monitoring locations were research sites to investigate stormwater processes and were carefully 
investigated to ensure that they did not have significant inappropriate discharges before they were 
selected for the monitoring programs. 

In comparing runoff from the industrial and residential catchments, Pitt and McLean (1986) 
observed that concentrations of most constituents in runoff from the industrial watershed were typically 
greater than the concentrations of the same constituents in the residential runoff.  The only constituents 
with a unit-area yield that were lower in the industrial area were chlorides and total dissolved solids, which 
was attributed to the use of road de-icing salts in residential areas.  Annual yields of several constituents 
(total solids, total dissolved solids, chlorides, ammonia nitrogen, and phenolics) were dominated by cold 
weather flows, irrespective of the land use. 

A comparison of the Toronto sheet flow data from the different land-use areas indicated that the 
highest concentrations of lead and zinc were found in samples collected from paved areas and roads 
during both rain runoff and snowmelt (Pitt and McLean, 1986).  Fecal coliform values were significantly 
higher on sidewalks and on, or near, roads during snowmelt sampling, likely because these areas are 
where dogs would be walked in winter conditions.  In warm weather, dog walking would be less 
concentrated into these areas.  The concentrations for total solids from grass or bare open areas were 
reduced dramatically during snowmelt compared to rain runoff, an indication of the reduced erosion and 
the poor delivery of particulate pollutants during snowmelt periods.  Cold weather sheet flow median 
concentrations of particulate solids for the grass and open areas (80 mg/L) were much less than the TSS 
concentrations observed during warm weather runoff (250 mg/L) for these same areas.  Snowmelt total 
solids concentrations also increased in areas located near roads due to the influence of road salting on 
dissolved solids concentrations.  In the residential areas, streets were the most significant source of 
snowmelt solids, while yards and open areas were the major sources of nutrients.  Parking and storage 
areas contributed the most snowmelt pollutants in the industrial area.  An analysis of snow samples taken 
along a transect of a snowpack adjacent to an industrial road showed that the pollutant levels decreased 
as a function of distance from the roadway.  At distances greater than 3 to 5 meters from the edge of the  
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172 Urban Stormwater Management in the United States 

BOX 3-8 Continued 

snowpack, the concentrations were relatively constant.  Novotny et al. (1986) sampled along a transect of 
a snowpack by a freeway in Milwaukee.  They also found that the concentration of constituents 
decreased as the distance from the road increased.  Most of the measured constituents, including total 
solids and lead, were at or near background levels at 30 meters or more from the road. 

TABLE 3-9 Median Pollutant Concentrations Observed at Toronto Outfalls during Warm Weather1 

Measured Parameter Baseflow Stormwater 
Residential Industrial Residential Industrial 

Stormwater volume (m3/ha/season) — — 950 1500 
Baseflow volume (m3/ha/season) 1700 2100 — — 
Total residue 979 554 256 371 
Total dissolved solids 973 454 230 208 
Suspended solids <5 43 22 117 
Chlorides 281 78 34 17 
Total phosphorus 0.09 0.73 0.28 0.75 
Phosphates <0.06 0.12 0.02 0.16 
Total Kjeldahl nitrogen (organic N plus NH3) 0.9 2.4 2.5 2.0 
Ammonia nitrogen <0.1 <0.1 <0.1 <0.1 
Chemical oxygen demand 22 108 55 106 
Fecal coliform bacteria (#/100 mL) 33,000 7,000 40,000 49,000 
Fecal strep. bacteria (#/100 mL) 2,300 8,800 20,000 39,000 
Pseudo. aeruginosa bacteria (#/100 mL) 2,900 2,380 2,700 11,000 
Cadmium <0.01 <0.01 <0.01 <0.01 
Chromium <0.06 0.42 <0.06 0.32 
Copper 0.02 0.05 0.03 0.06 
Lead <0.04 <0.04 <0.06 0.08 
Zinc 0.04 0.18 0.06 0.19 
Phenolics (µg/L) <1.5 2.0 1.2 5.1 
α-BHC (ng/L) 17 <1 1 3.5 
γ-BHC (lindane) (ng/L) 5 <2 <1 <1 
Chlordane (ng/L) 4 <2 <2 <2 
Dieldrin (ng/L) 4 <5 <2 <2 
Pentachlorophenol (ng/L) 280 50 70 705 
1Values are in mg/L unless otherwise indicated.  Warm weather samples were obtained during the late 
spring, summer, and early fall months when the air temperatures were above freezing and no snow was 
present. 

continues next page 
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BOX 3-8 Continued 

TABLE 3-10 Median Pollutant Concentrations Observed at Toronto Outfalls during Cold Weather1 

Measured Parameter Base flow Snow melt 
Residential Industrial Residential Industrial 

Stormwater volume (m3/ha/season) — — 1800 830 
Base flow volume (m3/ha/season) 1100 660 — — 
Total residue 2230 1080 1580 1340 
Total dissolved solids 2210 1020 1530 1240 
Suspended solids 21 50 30 95 
Chlorides 1080 470 660 620 
Total phosphorus 0.18 0.34 0.23 0.50 
Phosphates <0.05 <0.02 <0.06 0.14 
Total Kjeldahl nitrogen (organic N plus NH3) 1.4 2.0 1.7 2.5 
Ammonia nitrogen <0.1 <0.1 0.2 0.4 
Chemical oxygen demand 48 68 40 94 
Fecal coliform bacteria (#/100 mL) 9800 400 2320 300 
Fecal strep bacteria (#/100 mL) 1400 2400 1900 2500 
Pseudomonas aeruginosa bacteria (#/100 mL) 85 55 20 30 
Cadmium <0.01 <0.01 <0.01 0.01 
Chromium <0.01 0.24 <0.01 0.35 
Copper 0.02 0.04 0.04 0.07 
Lead <0.06 <0.04 0.09 0.08 
Zinc 0.07 0.15 0.12 0.31 
Phenolics (mg/L) 2.0 7.3 2.5 15 
α-BHC (ng/L) NA 3 4 5 
γ-BHC (lindane) (ng/L) NA NA 2 1 
Chlordane (ng/L) NA NA 11 2 
Dieldrin (ng/L) NA NA 2 NA 
Pentachlorophenol (ng/L) NA NA NA 40 
1Values are in mg/L unless otherwise indicated.  Cold weather samples were obtained during the winter months when the air 
temperatures were commonly below freezing. Snowmelt samples were obtained during snowmelt episodes and when rain fell on 
snow. 
NA, not analyzed 

As atmospheric contaminants deposit, they can exert an influence on stormwater in 
several ways. Contaminants deposited by wetfall are directly conveyed to stormwater while 
those in dryfall can be washed off the land surface.  For both processes, the atmospheric load of 
contaminants is strongly influenced by characteristics such as the amount of impervious surface, 
the magnitude and proximity of emission sources, wind speed and direction, and precipitation 
magnitude and frequency (Schueler, 1983).  Deposition rates can depend on the type of 
contaminant and can be site-specific.  The relationships between atmospheric deposition and 
stormwater quality are, however, not well understood and difficult to determine.  Following are a 
few illustrative examples. 
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174 Urban Stormwater Management in the United States 

Southern California 

Several studies have addressed atmospheric deposition in Southern California (e.g., Lu et 
al., 2003; Harris and Davidson, 2005; Stolzenbach et al., 2007).  Stolzenbach et al. and Lu et al. 
conclude the following for this region: 
• 	 the major source of contaminants to the atmosphere in this region is associated with 

resuspended dust, primarily from roads, 
• 	 contaminants in resuspended dust may reflect historical as well as current sources and 

distant as well as local sources, 
• 	 atmospheric loadings to the receiving water are primarily the result of chronic daily dry 

deposition of large particles greater than 10 µm in size on the watershed rather than directly 
on a waterbody, 

• 	 significant spatial variability occurs in trace metal mass loadings and deposition fluxes, 
particularly along transportation corridors along the coast and the mountain slopes of the 
airshed, 

• 	 significant diurnal and seasonal variations occur in the deposition of trace metals, and 
• 	 atmospheric deposition of metals is a significant component of contaminant loading to 

waterbodies in the region relative to other point and nonpoint sources.  

Harris and Davidson (2005) have reported that traditional sources of lead to the south coast 
air basin of California accounted for less than 15 percent of the lead exiting the basin each year.  
They resolve this difference by considering that lead particles deposited during the years of 
leaded gasoline use are resuspended as airborne lead at this time, some decades after their 
original deposition. This result indicates that lead levels in the soil will remain elevated for 
decades and that resuspension of this lead will remain a major source of atmospheric lead well 
into the future. 

Sabin et al. (2005) assessed the contribution of trace metals (chromium, copper, lead, 
nickel, and zinc) from atmospheric deposition to stormwater runoff in a small impervious urban 
catchment in the Los Angeles area.  Dry deposition contributed 90 percent or more of the total 
deposition inside the catchment, indicating the dominance of dry deposition in semi-arid regions 
such as Los Angeles. Deposition potentially accounted for from 57 to 90 percent of the total 
trace metals in stormwater in the study area, demonstrating that atmospheric deposition can be an 
important source of trace metals in stormwater near urban centers. 

San Francisco 

Dissolved copper is toxic to phytoplankton, the base of the aquatic food chain.  Copper and 
other metals are released in small quantities when drivers depress their brakes.  The Brake Pad 
Partnership (http://www.suscon.org/brakepad/index/asp) has conducted studies to determine how 
much copper is released as wear debris, and how it travels through the air and streets to surface 
waters. A comprehensive and complex model of copper loads to and of transport and reactions 
in San Francisco Bay was developed (Yee and Franz, 2005).  Objectives were to provide daily 
loadings of flow, TSS, and copper to the bay and to estimate the relative contribution of brake 
pad wear debris to copper in the bay. The modeling results (Rosselot, 2006a) indicated that an 
estimated 47,000 kg of copper was released to the atmosphere in the Bay Area in 2003.  Of this 
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175 Effects of Urbanization on Watersheds 

amount, 17,000 kg Cu/yr was dry-deposited in subwatersheds; 3,200 kg Cu/yr was wet-deposited 
in subwatersheds; 1,200 kg Cu/yr was dry-deposited directly to bay waters; and 1,300 kg Cu/yr 
was wet-deposited directly to bay waters. The remaining 24,000 kg Cu/yr remained airborne 
until it left the Bay Area.  The contribution of copper from brake pads to the bay is estimated to 
range from 10 to 35 percent of the total copper input, with the best estimate being 23 percent 
(Rosselot, 2006a,b). 

Washington, D.C., Metropolitan Area 

Schueler (1983) investigated the atmospheric deposition of several contaminants in 
Washington, D.C., and its surrounding areas in the early 1980s.  The contaminants assessed 
included trace metals (cadmium, copper, iron, lead, nickel, and zinc), nutrients (nitrogen and 
phosphorus), solids, and organics as measured collectively by BOD and COD.  Dryfall solids 
loading increased progressively from rural to urban sites.  A similar trend was observed for total 
phosphorus, total nitrogen, and trace metal dry deposition rates.  Wet deposition rates exhibited 
few consistent regional patterns. 

The relative importance of wet and dry deposition varied considerably with each 
contaminant and each site.  For example, most of the nitrogen was supplied by wet deposition 
while most of the phosphorus was delivered via dry deposition.  If a contaminant is deposited 
primarily by wet deposition, it is likely that a major fraction of it will be rapidly entrained in 
urban runoff. 

Atmospheric sources were estimated to contribute from 70 to 95 percent of the total 
nitrogen load to urban runoff and 20 to 35 percent of the total phosphorus load. Overall, 
atmospheric deposition appeared to be a moderate source of pollutants in urban runoff.  
However, with the exception of nitrogen, atmospheric deposition was not the major source. 

Average annual atmospheric deposition rates suggested a general trend toward greater 
deposition rates from rural to suburban to urban sites.  This pattern was most pronounced for dry 
deposition. Wet deposition was the most important deposition mechanism for total nitrogen, 
nitrate, organic nitrogen, COD, copper, and zinc.  Dry deposition was most important for most 
soil-related constituents, such as total solids, iron, lead, total phosphorus, and orthophosphate. 

Measurements of rainfall pH showed median values between 4.0 and 4.1 at all stations and 
during all seasons.  Increased mobilization of trace metals from urban surfaces caused by acid 
rain was noted at several monitoring sites. 

*** 

Relationships between atmospheric deposition rates and the quality of urban stormwater 
are complex and cannot be generalized regionally or temporally.  Site-specific measurements or 
reliable estimates of (1) contaminant sources, (2) atmospheric particle size and contaminant 
concentrations, (3) deposition rates and mechanisms, (4) land surface characteristics, (5) local 
and regional hydrology and meteorology, and (6) contaminant concentrations in stormwater are 
needed to assess management decisions to improve stormwater quality.  Transportation is a 
major source of metals (lead in gasoline, zinc in tires, copper in brake pads).  The results of the 
modeling of copper in San Francisco and its watershed demonstrate the feasibility of modeling 
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the impact of a source, in this case copper input by atmospheric deposition, on water quality in a 
receiving waterbody. 

BIOLOGICAL RESPONSES TO URBANIZATION 

As discussed in Chapter 1, the biological integrity of aquatic ecosystems is influenced by 
five major categories of environmental stressors: (1) chemical, (2) hydrologic, (3) physical (e.g., 
habitat), (4) biological (e.g., disease, alien species), and (5) energy-related factors (e.g., nutrient 
dynamics).  Recent studies on biological assemblages in urban or urbanizing waters have begun 
to examine how stormwater stressors limit biological potential along various urban gradients 
(Horner et al., 2003; Carter and Fend, 2005; Meador et al., 2005; Barbour et al., 2008; Purcell et 
al., in press). Advances in biological monitoring and assessment over the past two decades have 
enabled much of this research.  Today, many states and tribes use biological data to directly 
measure their aquatic life beneficial uses and have developed numeric biocriteria that are 
institutionalized in their water quality standards.  Most of these approaches compare biology and 
stressors to suites of reference sites (Hughes, 1995; Stoddard et al., 2006), which can vary from 
near-pristine areas to agricultural landscapes.  While this section focuses on streams because of 
the wealth of data, similar work is being performed on other waterbody types such as wetlands 
(Mack and Micacchion, 2007) and estuaries, both of which are susceptible to stormwater 
pollutants such as metals because of their depositional nature (Morrisey et al., 2000). 

Aquatic life beneficial uses are based on achieving aquatic potential given feasible 
restorative actions. Because such potential may vary substantially across a region depending on 
land use and other factors, some states have adopted tiered aquatic life uses (see Box 2-1).  The 
potential of many urban streams is likely to be something less than “biological integrity” (the 
ultimate goal of the CWA) or even “fishable–swimmable” goals, which are the interim goals of 
the CWA. Indeed, there is a near-universal, negative association between biological 
assemblages in streams and increasing urbanization, to the extent that it has been termed the 
“Urban Stream Syndrome” (Walsh et al., 2005). Recent investigations that have quantified the 
responses of macroinvertebrates and other biological assemblages along multiple measures of 
urban/stormwater stressors have discussed how best to set aquatic life goals for urban streams 
(Booth and Jackson, 1997; Bernhardt and Palmer, 2007).  One of the most important 
contributions to this debate has been the development of the Biological Condition Gradient 
(BCG) concept by EPA. The BCG is an attempt to anchor and standardize interpretations of 
biological conditions and to unify biological monitoring results across the United States in order 
to advance the use of tiered aquatic life beneficial uses.  This section summarizes the 
characteristic biological responses to urban gradients, within the framework of the BCG, and it 
reviews evidence of biological responses within the aforementioned five major categories of 
environmental stressors. 

Biological Condition Gradient 

The BCG framework is an ecological model of how structural and functional components 
of biological assemblages change along gradients of increasing stressors of many kinds (Davies 
and Jackson, 2006). Ecological systems have some common general attributes related to their 
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177 Effects of Urbanization on Watersheds 

structure and function that form the basis for how biological organisms respond to stressors in 
the environment.  Over the past 20 years, development of biological indicators nationwide has 
taken advantage of these repeatable biological responses to stress; however, state benchmarks 
often have varied substantially, even between adjacent states.  To gain consistency, the EPA 
convened a national workgroup of EPA Regions, States, and Tribes to develop the BCG—a 
standardized, nationally applicable model that defines important attributes of biological 
assemblages and describes how these attributes change along a gradient of increasing stress from 
pristine environments to severely impaired conditions (Figure 3-30; Davies and Jackson, 2006).  
The goals of this work were to improve national consistency in the rating and application of 
biological assessment tools for all types of waterbodies and to provide a baseline for the 
development of tiered aquatic life uses. 

The Biological Condition Gradient:  Biological Response to 

Increasing Levels of Stress 


Levels of Biological Condition 
Natural structural, functional, and

taxonomic integrity is preserved.
 

Structure & function similar to natural 

community with some additional taxa &

biomass; ecosystem level functions are

fully maintained.
 

Evident changes in structure due to loss 

of some rare native taxa; shifts in relative 

abundance; ecosystem level functions

fully maintained.
 

Moderate changes in structure due to

replacement of sensitive ubiquitous taxa

by more tolerant taxa; ecosystem

functions largely maintained.
 

Sensitive taxa markedly diminished;

conspicuously unbalanced distribution 

of major taxonomic groups; ecosystem

function shows reduced complexity &

redundancy.
 

Extreme changes in structure and

ecosystem function; wholesale changes

in taxonomic composition; extreme

alterations from normal densities.
 

Chemistry, habitat, and/or flow 
regime severely altered from 

natural conditions. 

FIGURE 3-30 The Biological Condition Gradient (BCG) and summaries of biological condition 
along tiers of this gradient. SOURCE: Modified from Davies and Jackson (2006) by EPA. 
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178 Urban Stormwater Management in the United States 

To date, the BCG has been applied to assemblages including aquatic macroinvertebrates, 
fish, Unionid mussels, and algae in streams, but it could be applied to any organism group in any 
type of waterbody. The BCG is derived by applying a suite of ten ecological attributes that 
allows biological condition to be interpreted independently of assessment method (Table 3-11; 
Davies and Jackson, 2006). The first five attributes focus on taxa sensitivity, an important 
component of tools such as multimetric indices (e.g., the Index of Biotic Integrity [IBI], the 
Invertebrate Community Index [ICI]; see Box 2-3) used in the United States and Europe.  Many 
indicator taxa have been widely studied, and, for groups such as fish, historical data often exist.  
Most states have established lists of tolerant and intolerant species as part of their use of 
biological indices (Simon and Lyons, 1995).  The relatively large literature on species population 
and distribution changes in response to stressors and landscape condition offers insight into the 
mechanisms for population shifts, some of which are summarized in this section. 

The first two attributes of the BCG relate to those streams that are closest to natural or 
pristine, with most taxa “as naturally occur.”  Attribute 1 and 2 taxa are the most sensitive 
species that typically disappear with even minor stress.  Table 3-12 lists some example attribute 
1 taxa for four different regions of the United States.  Attribute 3 reflects more ubiquitous, but 
still sensitive, species that can provide information as human influence on the landscape becomes 
more obvious, but is not yet severe.  Attributes 5 and 6 are taxa that increase in abundance and 
distribution with increasing stress.  The organism condition attribute (7) includes the presence of 
anomalies (e.g., tumors, lesions, eroded fins, etc.) or the presence of large or long-lived 
individuals in a population. Most natural streams typically have few or incidental rates of 
“anomalies” associated with disease and stress. Natural waterbodies typically also have the 
entire range of life stages present, as would be expected.  However, as stress is increased, larger 
individuals may disappear or emigrate, or reproductive failure may occur.  Ecosystem function 
(attribute 8) is very difficult to measure directly (Davies and Jackson, 2006).  However, certain 
functions can be inferred from structural measures common to various multimetric indices, 
examples of which are listed in Table 3-13.  The last two attributes (9 and 10) may be of 
particular importance with regard to stormwater and urban impacts.  Cumulative impacts are a 
characteristic of urbanization, and biological organisms typically integrate the effects of many 
small insults to the landscape.  Additionally, most natural systems often have strong 
“connectance,” such that aquatic life often has stages that rely on migrating across multiple types 
or sizes of waterbodies. Urbanized streams can decrease connectance by creating migration 
blocks, including vertical barriers at road crossings and small dams (Warren and Pardew, 1998). 

TABLE 3-11 Ecological attributes that comprise the basis for the BCG 
1. Historically documented, sensitive, long-lived or regionally endemic taxa  
2. Sensitive-rare taxa 
3. Sensitive-ubiquitous taxa 
4. Taxa of intermediate tolerance 
5. Tolerant taxa 
6. Non-native or introduced taxa 
7. Organism condition 
8. Ecosystem functions 
9. Spatial and temporal extent of detrimental effects 
10. Ecosystem connectance 
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179 Effects of Urbanization on Watersheds 

TABLE 3-12  Example of Taxa that Might Serve as Attribute 1: “Historically Documented, 
Sensitive, Long-Lived, Regionally Endemic Taxa for Streams in Four Regions of the United 
States” 

SOURCE: Table 7 from Davies and Jackson (2006). Reprinted, with permission, from Davies and 
Jackson (2006). Copyright 2006 by Ecological Society of America. 

TABLE 3-13  Function Ecological Attributes or Process Rates and Their Structural Indicators 

SOURCE: Table 4 from Davies and Jackson (2006). Reprinted, with permission, from Davies and 
Jackson (2006). Copyright 2006 by Ecological Society of America. 
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180 Urban Stormwater Management in the United States 

Construction of a BCG creates a conceptual framework for developing stressor–response 
gradients for particular urban areas. The initial work done to develop the BCG derived a series 
of six tiers to describe a gradient of biological condition that is anchored in pristine conditions 
(“as naturally occurs”) and that extends to severely degraded conditions (see Figure 3-30).  
Exercises done by the national work group to derive such a gradient for macroinvertebrates in 
wadeable streams showed strong consistency in assigning tiers to datasets using the descriptions 
of taxa for each attribute along these gradients (Davies and Jackson, 2006).  Substantial data 
already exist to populate many of the attributes of the BCG and to provide mechanistic 
underpinning for the expected directions of change. 

The BCG is not a replacement for assessment tools such as the IBI or multivariate 
predictive models (e.g., RIVPACS approach), but rather a conceptual overlay for characterizing 
the anchor point-of-reference conditions and a consistent way to communicate biological 
condition along gradients of stress. As such, it has strong application to understanding 
stormwater impacts and to communicating where a goal is located along the gradient of 
biological condition. While most urban goals may be distant from “pristine” or “natural,” the 
BCG process can dispel misconceptions that alternate urban goals are “dead streams” or unsafe 
in some manner. 

Factors Limiting Aquatic Assemblages in Urban Waters 

A slew of recent investigations have quantified the responses of macroinvertebrates and 
other biological assemblages to multiple measures of urbanization and to stormwater in 
particular. One important conclusion of some of this work is that declines in the highest 
biological condition start with low levels of anthropogenic change (e.g., 5 to 25 percent 
impervious surface); higher levels of urbanization severely alter aquatic conditions (Horner et al., 
2003). This has important consequences for protecting sites with the highest biological integrity, 
as they may be among the most vulnerable.  The non-threshold nature of this aquatic response 
and the typical wedge-shaped response to multiple stressors by aquatic assemblages are 
discussed in Box 3-9. 

The sections that follow review the evidence underlying biological responses to each of 
the major categories of stressors: chemical, hydrologic, physical habitat, biological, and energy-
related factors.  As will be evident in some of the examples, the stressors themselves can interact 
(e.g., flow can influence habitat, habitat can influence energy processing, etc.), which increases 
the complexity of understanding how stormwater affects aquatic ecosystems. 

Biological Responses to Toxic Pollutants 

The chemical constituents of natural streams vary widely with climatic region, stream 
size, soil types, and geological setting.  Most small natural streams, outside of unique areas wth 
naturally occurring toxicants, have very low levels of chemicals considered to be toxicants and 
have relatively low levels of dissolved and particulate materials in general.  This applies to 
chemicals in the water column and in sediments.  Increasing amounts of impervious surface in 
the watershed typically increase the concentrations of many chemical parameters in runoff 
derived from urban surfaces (e.g., Porcella and Sorenson, 1980; Sprague et al., 2007).   
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181 Effects of Urbanization on Watersheds 

BOX 3-9 
Non-threshold Nature of the Decline of Biological 

Assemblages Along Urban Stressor Gradients 

Several recent surveys have demonstrated that biological assemblages begin to decline in 
condition with even low levels of urban disturbance as measured by various gradients of urbanization 
(e.g., May, 1996; Horner et al., 1997; May et al., 1997; Horner et al., 2003; Moore and Palmer, 2005; 
Barbour et al., 2008).  This box summarizes the work of Horner et al. (2003) in small streams in three 
regions: Montgomery County, Maryland; Austin, Texas; and the Puget Sound area of Washington.  
Geographic Information System (GIS) analyses using information such as land use, total impervious area, 
and riparian land use were used to develop multi-metric Watershed Condition Indices (WCIs) for each 
region.  These in turn were related to fish and macroinvertebrate indices, e.g., benthic IBIs, (B-IBI, all 
three regions), a fish IBI (F-IBI for Maryland) and an index that was the ratio of the sensitive coho salmon 
to the more tolerant cutthroat trout in collections for the Puget Sound lowland area. 

In each of these areas, no or extremely low urban development, substantial forest cover, and 
minimal disturbance of riparian zones characterized sites with the highest biological scores, but these 
conditions did not guarantee high scores because other impacts could limit biology even with these 
“natural” characteristics.  In all three regions, high urbanization and loss of natural cover always led to 
biological degradation (Figures 3-31 and 3-32).  The results of this study were similar to other recent 
studies such as Barbour et al. (2008) that identify a “wedge-shaped” relationship or a “polygonal” 
relationship (Carter and Fend, 2005) between urban gradients and biological condition.  These types of 
relationships have also been termed “factor-ceiling” relationships (Thomson et al., 1996).  The outer 
surface of these wedges or polygons reflects where the urban gradients limit biological assemblages, 
such that points below this surface typically represent sites affected by other stressors (e.g., combined 
sewer overflows, discharges, etc.).  In all of these studies it is easier to predict loss of biological 
conditions as the urban gradients (e.g., WCI) worsen than it is to ensure high biological integrity at low 
proportions of urban stress (because some other stressor may still limit aquatic condition). 

FIGURE 3-31  Plots of a measure of urbanization (TIA + Wetland & Forest Cover + IRI) versus B-IBIs for 
Austin, Texas (left), and Montgomery County, Maryland (right).  SOURCE: Horner et al. (2003).  
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BOX 3-9 Continued 

FIGURE 3-32  Plots of a measure of urbanization (TIA + Wetland & Forest Cover + IRI) versus B-IBIs for 
Puget Sound (left) and versus the ratio of coho salmon to cutthroat trout for Puget Sound (right).  
SOURCE: Horner et al. (2003). 

Horner et al. (2003) also focused on whether structural SCMs could moderate the effects of 
urbanization on biological assemblages.  They made detailed observations of two subbasins in the Puget 
Sound lowland area, one with a greater degree of stormwater management than the other (although 
neither had what would be considered comprehensive stormwater management with a focus on water 
quality issues).  As shown in Figure 3-33, at the highest levels of urbanization (triangles), the subbasin 
with the more extensive use of structural SCMs did have better biological conditions.  There was less 
evidence of biological benefit in the watershed that used SCMs but it had only moderate urbanization and 
more natural land cover (squares and diamonds).  There were no circumstances where high biological 
condition was observed along with the use of SCMs because high biological condition only occurred 
where little human alteration was present, and thus SCMs were not used. 

FIGURE 3-33  Macroinvertebrate community index versus structural SCM density with the highest, 
intermediate, and lowest one-third of natural watershed and riparian cover.  The upper and lower 
horizontal lines represent indices considered to define relatively high and low levels of biological integrity, 
respectively.  SOURCE: Horner et al. (2003). 
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183 Effects of Urbanization on Watersheds 

Stormwater concentrations of these pollutants can be variable and sometimes extreme or “toxic” 
depending on the timing of flows (e.g., first flush), although concentrations at base flows may 
not routinely exceed water quality benchmarks (Sprague et al., 2007).  Historical deposition of 
toxics in sediments can also be responsible for extremely high pollutant concentrations within 
waterbodies, even though the stormwater discharges may no longer be active.  These situations 
have been termed “legacy pollution” and are most commonly associated with urban centers that 
have a history of industrial production. 

Natural constituents such as dissolved materials (e.g., chlorides), particulate material 
(e.g., fine sediments), nutrients (e.g., phosphorus and nitrogen compounds), as well as a myriad 
of man-made parameters such as heavy metals and organic chemicals (e.g., hydrocarbons, 
pesticides and herbicides) have been documented to be increased and at times pervasive in 
stormwater (Heany and Huber, 1984; Paul and Meyer, 2001; Roy et al., 2003; Gilliom et al., 
2006) although specific patterns of concentrations can vary with region and ecological setting 
(Sprague et al., 2007). Water chemistry impacts can also arise from a complex array of 
permitted discharges, storm sewer discharges, and combined sewer overflows that are treated to 
certain limits but at times fail to remove all constituents from flows, especially when associated 
with storm events (Paul and Meyer, 2001).   

Streams in urban settings can have increases in toxicant levels compared to background 
concentrations.  In many instances these cases have been associated with loss of aquatic species 
and impairment of aquatic life goals (EPA, 2002a), which are usually explained in terms of 
typical lethal responses. The complexity of urban systems with regard to pathways, magnitude, 
duration, and timing of toxicity as well as possible synergistic or antagonistic effects of mixtures 
of pollutants argues for a broad approach to characterizing effects including not only toxicity 
testing, but also novel approaches and direct monitoring of biological assemblages (Burton et al., 
1999). What is problematic from a traditional management perspective is that aquatic 
communities may decline before exceedances of water quality criteria are evident (May et al., 
1997; Horner et al., 2003). 

The first three BCG attributes focus on populations of species of high to very high 
sensitivity, most of which are uncommon or absent in waters with any substantial level of 
urbanization. Multi-metric indices such as IBI, which reflect loss of these species, decline at 
least linearly with increasing urbanization (e.g., Miltner et al., 2004; Meador et al., 2005; Walters 
et al., 2005). Although toxicity to compounds varies with species, many species of federal and 
state endangered and threatened aquatic species are more sensitive than “commonly” used test 
species (Dwyer et al., 2005), such that the loss of aquatic species when toxicant levels exceed 
criteria are readily explained. 

The mechanisms of species population declines in response to chemical contaminants are 
likely complex and not just limited to direct lethality of the pollutant.  Indeed, initial chemical 
changes may have no “toxic” effects, but rather could change competitive and trophic dynamics 
by changing primary production and energy dynamics in streams.  For example, exposures to 
aromatic and chlorinated organic compounds from sediments derived from urban areas have 
been found to increase the susceptibility of salmonids to the bacterial pathogen Vibrio 
anguillarum (Arkoosh et al., 2001). Recent work has found that salmonids show substantial 
behavioral changes from olfactory degradation related to copper at concentrations as low as 2 
µg/L, well below copper water quality criteria and above levels measured in most stormwater
affected streams (Hecht et al., 2007; Sandahl et al., 2007).  Salmonid and other fish depend 
extensively on olfactory cues for feeding, emigration, responding to prey and predators, social 
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and spawning interactions, and other behaviors, such that loss or diminution of such cues may 
have population-level effects on these species (Sandahl et al., 2007).  Copper has been shown to 
cause olfactory effects on other species (Beyers et al., 2001) and to impair the sensory ability of 
the fish lateral line (Hernandez et al., 2006), which is nearly ubiquitous in fishes and important 
for most freshwater species in feeding, schooling, spawning, and other behaviors. 

Whole effluent toxicity testing or sediment toxicity testing may misclassify the effects of 
runoff and effluents in urban settings (Burton et al., 1999).  Short-term toxicity tests of 
stormwater often result in no identified toxicity.  However, longer studies (e.g., 30 days) have 
shown increasing toxicity with time (Masterson and Bannerman, 1994; Ramcheck and 
Crunkilton, 1995). This suggests that the mechanism of toxicity could be through an ingestion 
pathway, for example, rather than gill uptake.  Metals are often in high concentrations where fine 
sediments accumulate, and their legacy can extend past the time period of active discharge.  
Metal concentrations in urban stream sediments have been associated with high rates of fish and 
invertebrate anomalies such as tumors, lesions, and deformities (Burton, 1992; Ingersoll et al., 
1997; Smith et al., 2003). 

Biological Responses to Non-Toxicant Chemicals 

Non-toxic chemical compounds that occur in stormwater such as nutrients, dissolved 
oxygen (DO), pH, and dissolved solids as well as physical factors such as temperature can have 
impacts on aquatic life.  The effects of some of these compounds (e.g., DO, pH) have been well 
documented from other impacts (e.g., wastewater, mining), such that nearly all states have 
developed water quality criteria for these parameters.  For example, nutrient enrichment in 
stormwater runoff has been associated with declines of biological condition in streams (Miltner 
and Rankin, 1998). Chloride, sulfate, and other dissolved ions that are often elevated in urban 
areas can have effects on osmoregulation of aquatic organisms and have been associated with 
loss of species sensitive to dissolved materials such as mayflies (Kennedy et al., 2004).  The 
concentrations of these compounds can vary regionally (Sprague et al., 2007) and with the 
degree of urbanization. 

Water quality criteria for temperature were spurred by the need for thermal permits for 
industrial and power plant cooling water discharges.  There is a very large literature on the 
importance of water temperature to aquatic organisms; preference, avoidance, and lethal 
temperature ranges have been derived for many aquatic species (e.g., Brungs and Jones, 1977; 
Coutant, 1977; Eaton et al., 1995).  In addition, temperature is one of the key classification strata 
for aquatic life, in that streams are routinely classified as cold water, cool water, or warm water 
based on the geographic and natural settings of waters.  The removal of catchment and riparian 
vegetation and the general increase in surface runoff from impervious, man-made, and heat-
capturing surfaces has been associated with increasing water temperatures in urban waterbodies 
(Wang and Kanehl, 2003; Nelson and Palmer, 2007). A number of researchers have created 
models to predict in-stream temperatures based on urban characteristics (Krause et al., 2004; 
Herb et al., 2008). 
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Hydrologic Influences on Aquatic Life 

The importance of “natural” flow regimes on aquatic life has been well documented (Poff 
et al., 1997; Richter et al., 1997a, 2003).  As watersheds urbanize, flow regimes change from 
little runoff to over 40 to 90 percent of the rainfall becoming surface runoff (Roesner and 
Bledsoe, 2003). Flow regimes in urban streams typically are very “flashy,” with higher and 
more frequent peak events, compared to undisturbed systems (Poff et al., 1997; Baker et al., 
2004) and well as reduced base flows and more frequent desiccation (Bernhardt and Palmer, 
2007). Richter et al. (1996) proposed a series of indicators that could be used to measure 
hydrologic disturbance, many of which have been used in the recent studies identifying the 
hydrologic effects of stormwater on aquatic biota (Barbour et al., 2008).  Pomeroy et al. (2008) 
did an extensive review of which flow characteristics appear to have the greatest influence on 
biological metrics and biological integrity.  No single measure of flow was found to be 
significant in all studies; however, important attributes included flow variability and flashiness, 
flood frequency, flow volume, flow variability, flow timing, and flow duration. 

There are a number of mechanisms that may be responsible for the influence of flow 
characteristics on aquatic assemblages.  Aquatic species vary dramatically in their swimming 
performance and behaviors, and species are generally adapted to undisturbed flow regimes in an 
area. Many low- to moderate-gradient small streams in the United States, for example, have 
strong connections with their flood-prone areas and often possess habitat features that insulate 
poor swimming species from episodic natural high flows.  Undercut banks, rootwads, oxbows, 
and backwater habitats all can act as refugia from high flows.  Some aquatic species are more or 
less mobile within the sediments, like certain macroinvertebrates (meiofauna or hyporheos) and 
fish species such as sculpins and madtoms.  Secondary impacts from hydrologic changes such as 
bank erosion and aggradation of fines can render substrates embedded and prohibit organisms, 
particularly the meiofauna, from moving vertically within the bottom substrates (Schmid-Araya, 
2000). Substrate fining has been documented to occur with increasing urbanization, especially in 
the early stages of development, which can embed spawning habitats and eliminate or reduce 
spawning success of fish such as salmonids and minnows (Waters, 1995). 

Flood flows can cause mortality in the absence of urbanization.  For example, flood flows 
in streams under natural conditions have been documented as a cause of substantial mortality in 
young or larval fish such as smallmouth bass (Funk and Fleener, 1974; Lorantas and Kristine, 
2004). Increased flashiness from urbanization is likely to exacerbate this effect.  Thus, increases 
in the frequency of peak flows during spring will increase the probability of spawning failure, 
such that sensitive species may eventually be locally extirpated.  In urban areas, culverts and 
other flow obstructions can create conditions that may preclude re-colonization of upstream 
reaches because weak-swimming fishes cannot move past flow constrictions or leap past vertical 
drops caused by artificial structures.   

Hydrologic simplification and stream straightening that occur in urban streams, often as a 
result of increased peak flows or as a local management response, typically remove habitat used 
as temporary refuges from high flows, such as backwater areas, undercut banks, and rootwads.  
There is a large literature relating populations of fish and macroinvertebrates to various habitat 
features of streams, rivers, and wetlands.  The first two attributes of the BCG identify taxa that 
are historically documented, sensitive, long-lived, or regionally endemic taxa or sensitive-rare 
taxa. Many of these taxa are endangered because of large-scale changes in flow-influenced 
habitats; that is, threats of extinction often center on habitat degradation that influence spawning, 
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feeding, or other aspects of a species life history (Rieman et al., 1993).  In contrast, many of the 
fish and macroinvertebrate taxa that compose regional lists of tolerant taxa are tolerant to habitat 
changes related to flow disturbance as well as chemical parameters. Understanding the life 
history attributes of certain species and how they may change with multiple stressors (Power, 
1997) is an important tool for understanding complex responses of aquatic ecosystems to urban 
stressors. 

Geomorphic and Habitat Influences on Aquatic Life 

In natural waters, geomorphic factors and climate, modified by vegetation and land use, 
constrain the types of physical habitat features likely to occur in streams (Webster and 
D’Angelo, 1997). For example, very-low-gradient streams may have few riffles and be 
dominated by woody debris and bank cover, whereas higher gradient waters may have more 
habitat types formed by rapidly flowing waters (riffles, runs).  Aquatic life in streams is 
influenced directly by the habitat features that are present, such as substrate types, in-stream 
structures, bank structure, and flow types (e.g., deep-fast vs. shallow-slow).   

As discussed previously, human alteration of landscapes, encroachment on riparian areas, 
and direct channel modifications (e.g., channelization) that acompany urbanization have often 
resulted in unstable channels, with negative consequences for aquatic habitat.  As urbanization 
has increased, channel density has declined because streams have been piped, dewatered, and 
straightened (Meyer and Wallace, 2001; Paul and Meyer, 2001).  Changes in the magnitude, 
relative proportions, and timing of sediment and water delivery have resulted in loss of aquatic 
life and habitat via a wide range of mechanisms, including changes in channel bed materials, 
increased suspended sediment loads, loss of riparian habitat due to bank erosion, and changes in 
the variability of flow and sediment transport characteristics relative to aquatic life cycles 
(Roesner and Bledsoe, 2003). There are still significant gaps in knowledge about how 
stormwater stressors can affect stream habitat, especially as one moves from the reach scale to 
the watershed scale. Understanding the stage and trajectory of channel evolution is critical to 
understanding channel recovery and expected habitat conditions or in choosing effective 
restoration options (Simon et al., 2007).   

Across much of the United States, stream habitats have been altered to the imperilment of 
aquatic species (Williams et al., 1989; Richter et al., 1997b; Strayer et al., 2004).  A study of 
rapidly urbanizing streams in central Ohio identified the loss of highly and moderately sensitive 
species as a key factor the decline in the IBI in these streams (Miltner et al., 2004).  These 
streams had historical fish collections when they were primarily influenced by agricultural land 
use; sampling after the onset of suburban development documented the loss of many of these 
species attributable to land-use changes and habitat degradation along these urban streams.  
Along the BCGs that have been developed for streams, most of the species in attributes 1–3 are 
specialists requiring very specific habitats for spawning, feeding, and refuge.  Habitat alteration, 
either direct or indirect, creates harsh environments that tend to favor tolerant taxa, which would 
otherwise be in low abundance. Often these tolerant species are characterized by high 
reproductive potential, generalist feeding behaviors, tolerance to chemical stressors such as low 
DO, and pioneering strategies that allow rapid recolonization following acute stressful events.   
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Altered Energy Pathways in Urban Streams 

The pathways of energy flow in streams are an important determinant of aquatic species 
distributions. In most natural temperate streams, headwaters transform and export energy from 
stream side vegetation and adjacent land uses into aquatic biomass.  The types, amount, and 
timing of delivery of water, organic material, and debris have important consequences for 
conditions downstream (Dolloff and Webster, 2000).  The energy-transforming aspect of stream 
ecosystems is difficult to capture directly, so most measures are surrogates, such as the trophic 
characteristics of assemblages and chemical and physical characteristics consistent with natural 
energy processes. 

An increasingly urban landscape can have a complex array of effects on energy dynamics 
in streams (Allan, 2004).  Loss of riparian areas and changes in riparian vegetation can reduce 
the supply and quality of coarse organic matter that forms the base of aquatic food webs in most 
small streams.  The reduction in the amount of organic matter with riparian loss is obvious; 
however, changing species of vegetation (e.g., invasion or planting of exotic species) can affect 
the quality of organic matter and influence higher trophic levels because, for example, exotic 
species may have different nutrient values (e.g., C/N ratios, trace chemicals) or process nutrients 
at a different rate (Royer et al., 1999).  Furthermore, native invertebrate taxa may not be adapted 
to utilize the exotic material (Miller and Boulton, 2005).  For example, changes in leaf species in 
a stream may alter the macroinvertebrate community by favoring species that feed on fast-
decaying versus slow-decaying leaves (Smock and MacGregor, 1988; Cummins et al., 1989; 
Gregory et al., 1991). 

Other recent work is examining ways that changes in geomorphology with increasing 
urbanization can influence trophic structure in streams (Doyle, 2006).  Groffman et al. (2005) 
examined nitrogen processing in stream geomorphic structures such as bars, riffles, and debris 
dams in suburban and forested areas.  Although suburban areas had high rates of production in 
organic-rich debris dams and gravel bars, higher storm flow effects in urban streams may make 
these features less stable and able to be maintained (Groffman et al., 2005).  Changes in habitat 
and riparian vegetation may greatly alter trophic patterns of energy transport.  For example, local 
nutrient enrichments combined with reduced riparian vegetation can result in nuisance algal 
growths in waterbodies that are evidence of simpler energy pathways.  Corresponding effects are 
further water chemistry changes from algal decomposition (e.g.., low DO) or very high algal 
activity (e.g., high pH) (Ehlinger et al., 2004). 

The complexity of energy flow through simple ecosystems is illustrated in Figure 3-34, a 
“simplified” food web of a headwater stream published by Meyer (1994).  The forms in which 
nutrients are delivered to streams may be more important than actual concentrations as well as 
the availability of carbon sources essential for nutrient transformation.  The nutrient components 
that form the base of the food web in Figure 3-34 are the FPOM and CPOM boxes.  In many 
natural streams, woody and leafy debris are the most common form of nutrient input, and 
changes to urban landscapes often change this to dissolved and finer forms.  Urbanization can 
also reduce the retention of organic debris of streams (Groffman et al., 2005) and the timing of 
nutrient delivery. Timing can be of crucial importance since species spawning and growth 
periods may be specifically timed to take advantage of available nutrients. 
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188 Urban Stormwater Management in the United States 

FIGURE 3-34  Simplified diagram of a lotic food web showing sources and major pathways of organic 
carbon. Dotted lines indicate flows that are a part of the microbial loop in flowing water but not in 
planktonic systems.  SOURCE: Reprinted, with permission, from Meyer (1994). Copyright 1994 by 
Springer. 

As important as energy and nutrient dynamics are to stream function, many of the stream 
characteristics that determine effective energy flow are not typically considered when 
characterizing stormwater impacts.  The best chance for considering these variables and 
maximizing ecosystem function is through integrated, biologically based monitoring programs 
that include urban areas (Barbour et al., 2008) and stressor identification procedures (EPA, 2000) 
to isolate likely causes of impact and to inform the choices of SCMs. 

Biological Interactions in Urban Streams 

Streams in urbanized environments often are characterized by fewer native and more 
alien species than natural streams (DeVivo, 1996; Meador et al., 2005).  The influence of exotic 
species is not always predictable and may be most severe in lentic environments (e.g., wetlands, 
estuaries) and in riparian zones where various exotic aquatic plants can greatly alter natural 
systems in both structure and function (Hood and Naiman, 2000).  Riley et al. (2005) found that 
the presence of alien aquatic amphibians was positively related to degree of urbanization, as was 
the absence of certain native amphibian species.  In a review of possible reasons for this 
observation, he suggested that altered flow regimes were responsible.  In the arid California 
streams they studied, flow became more constant with urbanization (i.e., natural streams were 
generally ephemeral), which allowed invasion by exotic species that can prey on, compete with, 
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or hybridize with native species (Riley et al., 2005).  The alteration of stream habitat that 
accompanies urbanization can also lead to predation by domestic cats and dogs or collection by 
humans, especially where species (e.g., California newts) are large and conspicuous (Riley et al., 
2005). 

The effects of specific exotic species on aquatic systems has been observed to vary 
geographically, although recent work has found correlations between total invasion rate and the 
number of high-impact exotic species (Ricciardi and Kipp, 2008).  This suggests that overall 
efforts to reduce the importation or spread of all alien species should be helpful. 

The Role of Biological Monitoring 

The preceding sections illustrate the importance of biological data to understanding the 
complexities associated with urban and stormwater impacts to waterbodies.  Although categories 
of urban stressors have been discussed individually, these stressors routinely, if not universally, 
co-occur in urban waterbodies. Their cumulative impacts are best measured with biological tools 
because the biota integrate the influence of all of these stressors. 

Many programmatic aspects of the CWA arose as a response to rather obvious impacts of 
chemical pollutants that were occurring in surface waters during this time.  The initial focus of 
water quality standards was on developing chemical criteria that could serve as engineering 
endpoints for waste treatment systems (e.g., NPDES permits).  Rather general aquatic life goals 
for streams and rivers that were suitable for the initial focus of the CWA are now considered 
insufficient to deal with the complex suite of stressors limiting aquatic systems.  To that end, 
refined aquatic life goals and improved biological monitoring are essential for effective water 
quality management, including stormwater issues (NRC, 2001). Practical biological and physical 
monitoring tools have even been developed for very small headwater streams (Ohio EPA, 2002; 
Fritz et al., 2006), which are particularly affected by stormwater because of their prevalence 
(greater than 95 percent of channels), their relatively high surface-to-volume ratio, their role in 
nutrient and material processing, and their vulnerability to direct modification such as 
channelization and piping (Meyer and Wallace, 2001). 

Surrogate indicators of stormwater impacts to aquatic life (such as TSS concentrations) 
have been widely used because direct biological measures were poorly developed and these 
surrogates were assumed to be important to pollutant delivery to urban streams.  However, 
biological assessment has rapidly advanced in many states and can be readily applied or if 
needed modified to be sensitive to stormwater stressors (Barbour et al., 2008).  As Karr and Chu 
(1999) warned, the management of complex systems requires measures that integrate multiple 
factors.  Stormwater permitting is no different, and care must be taken to ensure that permitting 
and regulatory actions retain ecological relevance.  Surrogate measures have an essential role in 
the assessment of individual SCMs; however, this needs to be kept in context with the entire 
suite of stressors likely to be important to the aquatic life goals in streams. 

Stormwater management programs should not necessarily bear the burden of biological 
monitoring; rather, well-conceived biological monitoring should be the prevue of state and local 
government agencies (as discussed more extensively in Chapter 6).  Refined aquatic life goals 
developed for all waters, including urban waters, measured with appropriate biological measures, 
should be the final endpoint for management.  The collection of biological data needs to be 
closely integrated across multiple disciplines in order to be effective.  Pomeroy et al. (2008) 
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describe a multidisciplinary approach to study the effects of stormwater in urban settings, and 
Scholz and Booth (2001) also propose a monitoring approach for urban watersheds.  Such efforts 
are not necessarily easy, and many institutions find pitfalls when trying to integrate scientific 
information across disciplines (Benda et al., 2002). 

EPA water programs, such as the Total Maximum Daily Load (TMDL) program, have 
been criticized for having too narrow a focus on a limited number of traditional pollutants to the 
exclusion of important stressors such as hydrology, habitat alteration, and invasive taxa (Karr 
and Yoder, 2004)—all serious problems associated with stormwater and urbanization.  The 
science has advanced significantly over the past decade so that biological assessment should be 
an essential tool for identifying stormwater impacts and informing the choice of SCMs in a 
region or watershed. Although biological responses to stressors in the ambient environment are 
by their nature correlative exercises, ecological epidemiology principles or “stressor 
identification” methods can identify likely causative agents of impairment with relatively high 
certainty in many instances (Suter, 1993, 2006; EPA, 2000).  Coupled with other ambient and 
source monitoring information, biological information can form the basis for an effective 
stormwater program.  As an example, Box 3-10 introduces the Impervious Cover Model (ICM), 
which was developed using correlative information on the association between impervious cover 
and biological metrics.  The crux of the ICM is that stormwater management is tailored along a 
readily measureable gradient (impervious cover) that integrates multiple individual stressor 
categories that would otherwise be overlooked in the traditional pollutant-based approach to 
stormwater management.  Even the form of the ICM (as conceptualized in Figure 3-37) matches 
that outlined for the BCG (Figure 3-30).  Use of the ICM to improve the MS4 stormwater 
program is discussed in Chapter 6. 

BOX 3-10 
The Impervious Cover Model: An Emerging Framework  

for Urban Stormwater Management 

The Impervious Cover Model (ICM) is a management tool that is useful for diagnosing the 
severity of future stream problems in a subwatershed.  The ICM defines four categories of urban streams 
based on how much impervious cover exists in their subwatershed: high-quality streams, impacted 
streams, non-supporting streams, and urban drainage.  The ICM is then used to develop specific 
quantitative or narrative predictions for stream indicators within each stream category (see Figure 3-35).  
These predictions define the severity of current stream impacts and the prospects for their future 
restoration.  Predictions are made for five kinds of urban stream impacts: changes in stream hydrology, 
alteration of the stream corridor, stream habitat degradation, declining water quality, and loss of aquatic 
diversity. 

FIGURE 3-35 Changes in Stream Quality with Percent Impervious Cover in the Contributing Watershed.  SOURCE: 
Chesapeake Stormwater Network (2008). Reprinted, with permission, from Schueler (2008).  Copyright 2008 by T. 
Schueler.  
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191 Effects of Urbanization on Watersheds 

BOX 3-10 Continued 

The general predictions of the ICM are as follows.  Stream segments with less than 10 percent 
impervious cover (IC) in their contributing drainage area continue to function as Sensitive Streams, and 
are generally able to retain their hydrologic function and support good-to-excellent aquatic diversity.  
Stream segments that have 10 to 25 percent IC in their contributing drainage area behave as Impacted 
Streams and show clear signs of declining stream health.  Most indicators of stream health will fall in the 
fair range, although some segments may range from fair to good as riparian cover improves.  The decline 
in stream quality is greatest toward the higher end of the IC range.  Stream segments that range between 
25 and 60 percent subwatershed impervious cover are classified as Non-Supporting Streams (i.e., no 
longer supporting their designated uses in terms of hydrology, channel stability habitat, water quality, or 
biological diversity).  These stream segments become so degraded that any future stream restoration or 
riparian cover improvements are insufficient to fully recover stream function and diversity (i.e., the 
streams are so dominated by subwatershed IC that they cannot attain predevelopment conditions).  
Stream segments whose subwatersheds exceed 60 percent IC are physically altered so that they merely 
function as a conduit for flood waters.  These streams are classified as Urban Drainage and consistently 
have poor water quality, highly unstable channels, and very poor habitat and biodiversity scores.  In many 
cases, these urban stream segments are eliminated altogether by earthworks and/or storm-drain 
enclosure.  Table 3-14 shows in greater detail how stream corridor indicators respond to greater 
subwatershed impervious cover. 

TABLE 3-14 General ICM Predictions Based on Urban Subwatershed Classification (CWP, 2004): 
Prediction Impacted 

(IC 11 to 25%) 8 
Non-supporting 
(IC 26 to 60%) 

Urban Drainage 
(IC > 60%) 

Runoff as a Fraction of Annual 
Rainfall 1 

10 to 20% 25 to 60% 60 to 90% 

Frequency of Bankfull Flow per 
Year 2 

1.5 to 3 per year 3 to 7 per year 7 to 10 per year 

Fraction of Original Stream 
Network Remaining 

60 to 90% 25 to 60% 10 to 30% 

Fraction of Riparian Forest Buffer 
Intact 

50 to 70%  30 to 60% Less than 30% 

Crossings per Stream Mile 1 to 2 2 to 10 None left 
Ultimate Channel Enlargement 
Ration 3 

1.5 to 2.5 larger 2.5 to 6 times larger 6 to 12 times larger 

Typical Stream Habitat Score Fair, but variable Consistently poor Poor, often absent 
Increased Stream Warming 4 2 to 4 °F 4 to 8 °F 8+ °F 
Annual Nutrient Load 5 1 to 2 times higher 2 to 4 times higher 4 to 6 times higher 
Wet Weather Violations of Bacteria 
Standards  

Frequent Continuous Ubiquitous 

Fish Advisories Rare Potential risk of 
accumulation 

Should be presumed 

Aquatic Insect Diversity 6 Fair to good Fair Very poor 
Fish Diversity 7 Fair to good Poor Very poor 
1 Based on annual storm runoff coefficient; ranges from 2 to 5% for undeveloped streams. 
2 Predevelopment bankfull flood frequency is about 0.5 per year, or about one bankfull flood every two years. 
3 Ultimate stream-channel cross-section compared to typical predevelopment channel cross section. 
4 Typical increase in mean summer stream temperature in degrees Fahrenheit, compared with shaded rural stream. 
5 Annual unit-area stormwater phosphorus and/or nitrogen load produced from a rural subwatershed. 
6 As measured by benthic index of biotic integrity. Scores for rural streams range from good to very good. 
7 As measured by fish index of biotic integrity. Scores for rural streams range from good to very good. 
8 IC is not the strongest indicator of stream health below 10% IC, so the sensitive streams category is omitted from this table. 
SOURCE: Adapted from CWP (2004). 
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192 Urban Stormwater Management in the United States 

BOX 3-10 Continued 

Scientific Support for the ICM 

The ICM predicts that hydrological, habitat, water quality, and biotic indicators of stream health 
first begin to decline sharply at around 10 percent total IC in smaller catchments (Schueler, 1994).  The 
ICM has since been extensively tested in ecoregions around the United States and elsewhere, with more 
than 200 different studies confirming the basic model for single stream indicators or groups of stream 
indicators (CWP, 2003; Schueler, 2004).  Several recent research studies have reinforced the ICM as it is 
applied to first- to third-order streams (Coles et al., 2004; Horner et al., 2004; Deacon et al., 2005; 
Fitzpatrick et al., 2005; King et al., 2005; McBride and Booth, 2005; Cianfrina et al., 2006; Urban et al., 
2006; Schueler et al., 2008). 

Researchers have focused their efforts to define the specific thresholds where urban stream 
degradation first begins.  There is robust debate as to whether there is a sharp initial threshold or merely 
a continuum of degradation as IC increases, although the latter is more favored.  There is much less 
debate, however, about the dominant role of IC in defining the hydrologic, habitat, water quality, and 
biodiversity expectations for streams with higher levels of IC (15 to 60 percent).  

Caveats to the ICM 

The ICM is a powerful predictor of urban stream quality when used appropriately.  The first caveat 
is that subwatershed IC is defined as total impervious area (TIA) and not effective impervious area (EIA). 
Second, the ICM should be restricted to first- to third-order alluvial streams with moderate gradient and no 
major point sources of pollutant discharge.  The ICM is most useful in projecting the behavior of 
numerous stream health indicators, and it is not intended to be accurate for every individual stream 
indicator. In addition, management practices in the contributing catchment or subwatershed must not be 
poor (e.g., no deforestation, acid mine drainage, intensive row crops, etc.); just because a subwatershed 
has less than 10 percent IC does not automatically mean that it will have good or excellent stream quality 
if past catchment management practices were poor.   

ICM predictions are general and may not apply to every stream within the proposed 
classifications.  Urban streams are notoriously variable, and factors such as gradient, stream order, 
stream type, age of subwatershed development, and past land use can and will make some streams 
depart from these predictions.  Indeed, these “outlier” streams are extremely interesting from the 
standpoint of restoration.  In general, subwatershed IC causes a continuous but variable decline in most 
stream corridor indicators.  Consequently, the severity of individual indicator impacts tends to be greater 
at the upper end of the IC range for each stream category. 

Effects of Catchment Treatment on the ICM 

Most studies that investigated the ICM were done in communities with some degree of catchment 
treatment (e.g., stormwater management or stream buffers).  Detecting the effect of catchment treatment 
on the ICM involves a very complex and difficult paired watershed design.  Very few catchments meet the 
criteria for either full treatment or the lack of it, no two catchments are ever really identical, and individual 
catchments exhibit great variability from year to year.  Not surprisingly, the first generation of research 
studies has produced ambiguous results.  For example, seven research studies showed that ponds and 
wetlands are unable to prevent the degradation of aquatic life in downstream channels associated with 
higher levels of IC (Galli, 1990; Jones et al., 1996; Horner and May, 1999; Maxted, 1999; MNCPPC, 
2000; Horner et al., 2001; Stribling et al., 2001).  The primary reasons cited are stream warming 
(amplified by ponds), changes in organic matter processing, the increased runoff volumes delivered to 
downstream channels, and habitat degradation caused by channel enlargement. 
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193 Effects of Urbanization on Watersheds 

BOX 3-10 Continued 

Riparian forest cover is defined as canopy cover within 100 meters of the stream, and is 
measured as the percentage of the upstream network in this condition.  Numerous researchers have 
evaluated the relative impact of riparian forest cover and IC on stream geomorphology, aquatic insects, 
fish assemblages, and various indices of biotic integrity.  As a group, the studies suggest that indicator 
values for urban streams improve when riparian forest cover is retained over at least 50 to 75 percent of 
the length of the upstream network (Booth et al., 2002; Morley and Karr, 2002; Wang et al., 2003; Allan, 
2004; Sweeney et al., 2004; Moore and Palmer, 2005; Cianfrina et al., 2006; Urban et al., 2006).   

Application of the ICM to other Receiving Waters 

Recent research has focused on the potential value of the ICM in predicting the future quality of 
receiving waters such as tidal coves, lakes, wetlands and small estuaries.  The primary work on small 
estuaries by Holland et al. (2004) [references cited in CWP (2003), Lerberg et al. (2000)] indicates that 
adverse changes in physical, sediment, and water quality variables can be detected at 10 to 20 percent 
subwatershed IC, with a clear biological response observed in the range of 20 to 30 percent IC.  The 
primary physical changes involve greater salinity fluctuations, greater sedimentation, and greater pollutant 
contamination of sediments.  The biological response includes declines in diversity of benthic 
macroinvertebrates, shrimp, and finfish. 

More recent work by King et al. (2005) reported a biological response for coastal plain streams at 
around 21 to 32 percent urban development (which is usually about twice as high as IC).  The thresholds 
for important water quality indicators such as bacterial exceedances in shellfish beds and beaches 
appears to begin at about 10 percent subwatershed IC, with chronic violations observed at 20 percent IC 
(Mallin et al., 2001).  Algal blooms and anoxia resulting from nutrient enrichment by stormwater runoff 
also are routinely noted at 10 to 20 percent subwatershed IC (Mallin et al., 2004). 

The primary conclusion to be drawn from the existing science is that the ICM does apply to tidal 
coves and streams, but that the impervious levels associated with particular biological responses appear 
to be higher (20 to 30 percent IC for significant declines) than for freshwater streams, presumably due to 
their greater tidal mixing and inputs from near-shore ecosystems.  The ICM may also apply to lakes 
(CWP, 2003) and freshwater wetlands (Wright et al., 2007) under carefully defined conditions.  The initial 
conclusion is that the application of the ICM shows promise under special conditions, but more controlled 
research is needed to determine if IC (or other watershed metrics) is useful in forecasting receiving water 
quality conditions. 

Utility of the ICM in Urban Stream Classification and Watershed Management 

The ICM is best used as an urban stream classification tool to set reasonable expectations for the 
range of likely stream quality indicators (e.g., physical, hydrologic, water quality, habitat, and biological 
diversity) over broad ranges of subwatershed IC.  In particular, it helps define general thresholds where 
water quality standards or biological narrative conditions cannot be consistently met during wet weather 
conditions (see Table 6-2).  These predictions help stormwater managers and regulators to devise 
appropriate and geographically explicit stormwater management and subwatershed restoration strategies 
for their catchments as part of MS4 permit compliance.  More specifically, assuming that local monitoring 
data are available to confirm the general predictions of the ICM, it enables managers to manage 
stormwater within the context of current and future watershed conditions. 
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194 Urban Stormwater Management in the United States 

Human Health Impacts 

Despite the unequivocal evidence of ecosystem consequences resulting from urban 
stormwater, a formal risk analysis of the human health effects associated with stormwater runoff 
is not yet possible.  This is because (1) many of the most important waterborne pathogens have 
not been quantified in stormwater, (2) enumeration methods reported in the current literature are 
disparate and do not account for particle-bound pathogens, and (3) sampling times during storms 
have not been standardized nor are known to have occurred during periods of human exposure.  
Individual studies have investigated the runoff impacts on public health in freshwater (Calderon 
et al., 1991) and marine waters (Haile et al., 1999; Dwight et al,. 2004; Colford et al., 2007).  
Although these studies provide ample evidence that stormwater runoff can serve as a vector of 
pathogens with potential health implications (for example, Ahn et al., 2005, found that fecal 
indicator bacteria concentrations could exceed California ocean bathing water standards by up to 
500 percent in surf zones receiving stormwater runoff), it is difficult to draw conclusive 
inferences about the specific human health impacts from microbial contamination of stormwater.  
Calderon et al. (1991) concluded that the currently recommended bacterial indicators are 
ineffective for predicting potential health effects associated with water contaminated by nonpoint 
sources of fecal pollution.  Furthermore, in a study conducted in Mission Bay, California, which 
analyzed bacterial indicators using traditional and non-traditional methods (chromogenic  
substrate and quantitative polymerase chain reaction), as well as a novel bacterial indicator and 
viruses, traditional fecal indicators were not associated with identified human health risks such as 
diarrhea and skin rash (Colford et al., 2007). 

The Santa Monica Bay study (Haile et al., 1999) indicated that the risks of several health 
outcomes were higher for people who swam at storm-drain locations compared to those who 
swam farther from the drain.  However, the list of health outcomes that were more statistically 
significant (fever, chills, ear discharge, cough and phlegm, and significant respiratory) did not 
include highly credible gastrointestinal illness, which is curious because the vast majority of 
epidemiological studies worldwide suggests a causal dose-related relationship between 
gastrointestinal symptoms and recreational water quality measured by bacterial indicator counts 
(Pruss, 1998). Dwight et al. (2004) found that surfers in an urban environment reported more 
symptoms than their rural counterparts; however, water quality was not specifically evaluated in 
that study. 

To better assess the relationship between swimming in waters contaminated by 
stormwater, which have not been influenced by human sewage, and the risk of related illness, the 
California Water Boards and the City of Dana Point have initiated an epidemiological study.  
This study will be conducted at Doheny Beach, Orange County, California, which is a beach 
known to have high fecal indicator bacteria concentrations with no known human source.  The 
project will examine several new techniques for measuring traditional fecal indicator bacteria, 
new species of bacteria, and viruses to determine whether they yield a better relationship to 
human health outcomes than the indicators presently used in California.  The study is expected to 
be completed in 2010.  In addition, the State of California is researching new methods for rapid 
detection of beach bacterial indicators and ways to bring these methods into regular use by the 
environmental monitoring and public health communities to better protect human health. 
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195 Effects of Urbanization on Watersheds 

CONCLUSIONS AND RECOMMENDATIONS 

The present state of the science of stormwater reflects both the strengths and weaknesses 
of historic, monodisciplinary investigations.  Each of the component disciplines—hydrology, 
geomorphology, aquatic chemistry, ecology, land use, and population dynamics—have well-
tested theoretical foundations and useful predictive models.  In particular, there are many 
correlative studies showing how parameters co-vary in important but complex and poorly 
understood ways (e.g., changes in fish community associated with watershed road density or the 
percentage of IC). Nonetheless, efforts to create mechanistic links between population growth, 
land-use change, hydrologic alteration, geomorphic adjustments, chemical contamination in 
stormwater, disrupted energy flows, and biotic interactions, to changes in ecological 
communities are still in development.  Despite this assessment, there are a number of 
overarching truths that remain poorly integrated into stormwater management decision making, 
although they have been robustly characterized and have a strong scientific basis.  These are 
expanded upon below. 

There is a direct relationship between land cover and the biological condition of 
downstream receiving waters.  The possibility for the highest levels of aquatic biological 
condition exists only with very light urban transformation of the landscape.  Even then, 
alterations to biological communities have been documented at such low levels of 
imperviousness, typically associated with roads and the clearing of native vegetation, that there 
has been no real “urban development” at all.  Conversely, the lowest levels of biological 
condition are inevitable with extensive urban transformation of the landscape, commonly seen 
after conversion of about one-third to one-half of a contributing watershed into impervious area.  
Although not every degraded waterbody is a product of intense urban development, all highly 
urban watersheds produce severely degraded receiving waters.  Because of the close and, to date, 
inexorable linkage between land cover and the health of downstream waters, stormwater 
management is an unavoidable offshoot of watershed-based land-use planning (or, more 
commonly, its absence). 

The protection of aquatic life in urban streams requires an approach that 
incorporates all stressors.  Urban Stream Syndrome reflects a multitude of effects caused by 
altered hydrology in urban streams, altered habitat, and polluted runoff.  Focusing on only one of 
these factors is not an effective management strategy.  For example, even without noticeably 
elevated pollutant concentrations in receiving waters, alterations in their hydrologic regimes are 
associated with impaired biological condition. Achieving the articulated goals for stormwater 
management under the CWA will require a balanced approach that incorporates hydrology, 
water quality, and habitat considerations. 

The full distribution and sequence of flows (i.e., the flow regime) should be taken 
into consideration when assessing the impacts of stormwater on streams.  Permanently 
increased stormwater volume is only one aspect of an urban-altered storm hydrograph.  It 
contributes to high in-stream velocities, which in turn increase streambank erosion and 
accompanying sediment pollution of surface water.  Other hydrologic changes, however, include 
changes in the sequence and frequency of high flows, the rate of rise and fall of the hydrograph, 
and the season of the year in which high flows can occur.  These all can affect both the physical 
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196 Urban Stormwater Management in the United States 

and biological conditions of streams, lakes, and wetlands.  Thus, effective hydrologic mitigation 
for urban development cannot just aim to reduce post-development peak flows to 
predevelopment peak flows. 

A single design storm cannot adequately capture the variability of rain and how that 
translates into runoff or pollutant loadings, and thus is not suitable for addressing the 
multiple objectives of stormwater management.  Of particular importance to the types of 
problems associated with urbanization is the size of rain events.  The largest and most infrequent 
rains cause near-bank-full conditions and may be most responsible for habitat destruction; these 
are the traditional “design storms” used to design safe drainage systems.  However, moderate-
sized rains are more likely to be associated with most of the annual mass discharges of 
stormwater pollutants, and these can be very important to the eutrophication of lakes and 
nearshore waters. Water quality standards for bacterial indicators and total recoverable heavy 
metals are exceeded for almost every rain in urban areas. Therefore, the whole distribution of 
storm size needs to be evaluated for most urban receiving waters because many of these 
problems coexist.   

Roads and parking lots can be the most significant type of land cover with respect to 
stormwater.  They constitute as much as 70 percent of total impervious cover in ultra-urban 
landscapes, and as much as 80 percent of the directly connected impervious cover.  Roads tend to 
capture and export more stormwater pollutants than other land covers in these highly impervious 
areas because of their close proximity to the variety of pollutants associated with automobiles.  
This is especially true in areas of the country having mostly small rainfall events (as in the 
Pacific Northwest). As rainfall amounts become larger, pervious areas in most residential land 
uses become more significant sources of runoff, sediment, nutrients, and landscaping chemicals.  
In all cases, directly connected impervious surfaces (roads, parking lots, and roofs that are 
directly connected to the drainage system) produce the first runoff observed at a storm-drain inlet 
and outfall because their travel times are the quickest.  

Generally, the quality of stormwater from urbanized areas is well characterized, 
with the common pollutants being sediment, metals, bacteria, nutrients, pesticides, trash, 
and polycyclic aromatic hydrocarbons. These results come from many thousands of storm 
events from across the nation, systematically compiled and widely accessible; they form a robust 
data set of utility to theoreticians and practitioners alike.  These data make it possible to 
accurately estimate pollutant concentrations, which have been shown to vary by land cover and 
by region across the country. However, characterization data are relatively sparse for individual 
industrial operations, which makes these sources less amenable to generalized approaches based 
on reliable assumptions of pollutant types and loads.  In addition, industrial operations vary 
greatly from site to site, such that it may be necessary to separate them into different categories 
in order to better understand industrial stormwater quality. 

Nontraditional sources of stormwater pollution must be taken into consideration 
when assessing the overall impact of urbanization on receiving waterbodies.  These 
nontraditional sources include atmospheric deposition, snowmelt, and dry weather discharges, 
which can constitute a significant portion of annual pollutant loadings from storm systems in 
urban areas (such as metals in Los Angeles). For example, atmospheric deposition of metals is a 
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197 Effects of Urbanization on Watersheds 

very significant component of contaminant loading to waterbodies in the Los Angeles region 
relative to other point and nonpoint sources. Similarly, much of the sediment found in receiving 
waters following watershed urbanization can come from streambank erosion as opposed to being 
contributed by polluted stormwater.   

Biological monitoring of waterbodies is critical to better understanding the 
cumulative impacts of urbanization on stream condition. Over 25 years ago, individual states 
developed the concept of regional reference sites and developed multi-metric indices to identify 
and characterize degraded aquatic assemblages in urban streams.  Biological assessments 
respond to the range of non-chemical stressors identified as being important in urban waterways 
including habitat degradation, hydrological alterations, and sediment and siltation impacts, as 
well as to the influence of nutrients and other chemical stressors where chemical criteria do not 
exist or where their effects are difficult to measure directly (e.g., episodic stressors).  The 
increase in biological monitoring has also helped to frame issues related to exotic species, which 
are locally of critical importance but completely unrecognized by traditional physical monitoring 
programs. 

Epidemiological studies on the human health risks of swimming in freshwater and 
marine waters contaminated by urban stormwater discharges in temperate and warm 
climates are needed.  Unlike with aquatic organisms, there is little information on the health 
risks of urban stormwater to humans.  Standardized watershed assessment methods to identify 
the sources of human pathogens and indicator organisms in receiving waters need to be 
developed, especially for those waters with a contact-recreation use designation that have had 
multiple exceedances of pathogen or indicator criteria in a relatively short period of time.  Given 
their difficulty and expense, epidemiological studies should be undertaken only after careful 
characterization of water quality and stormwater flows in the study area. 
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Chapter 4 

Monitoring and Modeling 


As part of its statement of task, the committee was asked to consider several aspects of 
stormwater monitoring, including how useful the activity is, what should be monitored and when 
and where, and how benchmarks should be established.  As noted in Chapter 2, the stormwater 
monitoring requirements under the U.S. Environmental Protection Agency (EPA) stormwater 
program are variable and generally sparse, which has led to considerable skepticism about their 
usefulness. This chapter first considers the value of the data collected over the years by 
municipalities and makes suggestions for improvement.  It then does the same for industrial 
stormwater monitoring, which has lagged behind the municipal separate storm sewer system 
(MS4) program both in requirements and implementation.   

It should be noted upfront that this chapter does not discuss the fine details of MS4 and 
industrial monitoring that pertain to regulatory compliance—questions such as should the 
average end of pipe concentrations meet water quality standards, how many exceedances should 
be allowed per year, or should effluent concentrations be compared to acute or chronic criteria.  
Individual benchmarks and effluent limits for specific chemicals emanating from specific 
industries are not provided.  The current state of MS4 and industrial stormwater monitoring and 
the paucity of high quality data are such that it is premature and in many cases impossible to 
make such determinations.  Rather, the chapter suggests both how to monitor an individual 
industry and how to determine benchmarks and effluent limits for industrial categories.  It 
suggests how monitoring requirements should be tailored to accommodate the risk level of an 
individual industrial discharger.  Finally, it makes numerous technical suggestions for improving 
the monitoring of MS4s, building on the data already submitted and analyzed as part of the 
National Stormwater Quality Database.  Policy recommendations about the monitoring of both 
industries and MS4s are found in Chapter 6. 

This chapter’s emphasis on monitoring of stormwater should not be interpreted as a 
disinterest in other types of monitoring, such as biomonitoring of receiving waters, precipitation 
measurements, or determination of land cover.  Indeed, these latter activities are extremely 
important (they are introduced in the preceding chapter) and they underpin the new permitting 
program proposed in Chapter 6 (especially biological monitoring).  Stormwater management 
would benefit most substantially from a well-balanced monitoring program that encompasses 
chemical, biological, and physical parameters from outfalls to receiving waters.  Currently, 
however, decisions about stormwater management are usually made with incomplete 
information; for example, there are continued recommendations by many that street cleaning will 
solve a municipality’s problems, even when the municipality does not have any information on 
the sources of the material being removed.   

A second charge to the committee was to define the elements of a “protocol” to link 
pollutants in stormwater discharges to ambient water quality criteria.  As described in Chapter 3, 
many processes connect sources of pollution to an effect observed in a downstream receiving 
water. More and more, these processes can be represented in watershed models, which are the 
key to linking stormwater sources to effects observed in receiving waters.  The latter half of the 
chapter explores the current capability of models to make such links, including simple models, 
statistical and conceptual models, and more involved mechanistic models.  At the present time, 
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associating a single discharger with degraded in-stream conditions is generally not possible 
because of the state of both modeling and monitoring of stormwater. 

MONITORING OF MS4s 

EPA’s regulations for stormwater monitoring of MS4s is very limited, in that only the 
application requirements are stated [see 40 CFR § 122.26(d)].  The regulations require the MS4 
program to identify five to ten stormwater discharge outfalls and to collect representative 
stormwater data for conventional and priority toxic pollutants from three representative storm 
events using both grab and composite sampling methods.  Each sampled storm event must have a 
rainfall of at least 0.1 inch, must be preceded by at least 72 hours of a dry period, and the rain 
event must be within 50 percent of the average or median of the per storm volume and duration 
for the region.  While the measurement of flow is not specifically required, an MS4 must make 
estimates of the event mean concentrations (EMCs) for pollutants discharged from all outfalls to 
surface waters, and in order to determine EMCs, flow needs to be measured or calculated. 

Other than these requirements, the exact type of MS4 monitoring that is to be conducted 
during the permit term is left to the discretion of the permitting authority.  EPA has not issued 
any guidance on what would be considered an adequate MS4 monitoring program for permitting 
authorities to evaluate compliance.  Some guidance for MS4 monitoring based on desired 
management questions has been developed locally (for example, see the SCCWRP Technical 
Report No. 419, SMC 2004, Model Monitoring Program for MS4s in Southern California).  

In the absence of national guidance from EPA, the MS4 monitoring programs for Phase I 
MS4s vary widely in structure and objectives, and Phase II MS4 programs largely do not 
perform any monitoring at all.  The types of monitoring typically contained in Phase I MS4 
permits include the (1) wet weather outfall screening and monitoring to characterize stormwater 
flows, (2) dry weather outfall screening and monitoring under illicit discharge detection and 
elimination programs, (3) biological monitoring to determine storm water impacts, (4) ambient 
water quality monitoring to characterize water quality conditions, and (5) stormwater control 
measure (SCM) effectiveness monitoring.  

The Nationwide Stormwater Quality Database 

Stormwater monitoring data collected by a portion of Phase I MS4s has been evaluated 
for years by the University of Alabama and the Center for Watershed Protection and compiled in 
a database called the Nationwide Stormwater Quality Database (NSQD).  These data were 
collected in order to describe the characteristics of stormwater on a national level, to provide 
guidance for future sampling needs, and to enhance local stormwater management activities in 
areas with limited data.  The MS4 monitoring data collected over the past ten years from more 
than 200 municipalities throughout the country have great potential in characterizing the quality 
of stormwater runoff and comparing it against historical benchmarks.  Version 3 of the NSQD is 
available online at: http://unix.eng.ua.edu/~rpitt/Research/ms4/mainms4.shtml.  It contains data 
from more than 8,500 events and 100 municipalities throughout the country.  About 5,800 events 
are associated with homogeneous land uses, while the remainder are for mixed land uses. 
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The general approach to data collection was to contact EPA regional offices to obtain 
state contacts for the MS4 data, then the individual municipalities with Phase I permits were 
targeted for data collection. Selected outfall data from the International BMP Database were 
also included in NSQD version 3, eliminating any source area and any treated stormwater 
samples.  Some of the older National Urban Runoff Program (NURP) (EPA, 1983) data were 
also included in the NSQD, along with some data from specialized U.S. Geological Survey 
(USGS) stormwater monitoring activities in order to better represent nationwide conditions and 
additional land uses. Because there were multiple sources of information, quality assurance and 
quality control reviews were very important to verify the correctness of data added to the 
database, and to ensure that no duplicate entries were added. 

The NSQD includes sampling location information such as city, state, land use, drainage 
area, and EPA Rain Zone, as well as date, season, and rain depth.  The constituents commonly 
measured for in stormwater include total suspended solids (TSS), 5-day biological oxygen 
demand (BOD5), chemical oxygen demand (COD), total phosphorus (TP), total Kjeldahl 
nitrogen (TKN), nitrite plus nitrate (NO2+NO3), total copper (Cu), total lead (Pb), and total zinc 
(Zn). Less information is available for many other constituents (including filterable heavy 
metals and bacteria).  Figure 4-1 is a map showing the EPA Rain Zones in the United States, 
along with the locations of the communities contributing to the NSQD, version 3.  Table 4-1 
shows the number of samples for each land use and for each Rain Zone.  This table does not 
show the number of mixed land-use site samples.  Rain Zones 8 and 9 have very few samples, 
and institutional and open-space areas are poorly represented.  However, residential, commercial, 
industrial, and freeway data are plentiful, except for the few Rain Zones noted above. 

Land use has an important impact on the quality of stormwater.  For example, the 
concentrations of heavy metals are higher for industrial land-use areas due to manufacturing 
processes and other activities that generate these materials.  Fecal coliform concentrations are 
relatively high for residential and mixed residential land uses, and nitrate concentrations are 
higher for the freeway land use.  Open-space land-use areas show consistently low 
concentrations for the constituents examined.  Seasons could also be a factor in the variation of 
nutrient concentrations in stormwater due to seasonal uses of fertilizers and leaf drop occurring 
during the fall season. Most studies also report lower bacteria concentrations in the winter than 
in the summer. Lead concentrations in stormwater have also significantly decreased since the 
elimination of lead in gasoline (see Figure 2-6).  Most of the statistical tests used are multivariate 
statistical evaluations that compare different constituent concentrations with land use and 
geographical location. More detailed discussions of the earlier NSQD results are found in 
various references, including Maestre et al. (2004, 2005) and Pitt et al. (2003, 2004). 

TABLE 4-1 Number of Samples per Land Use and EPA Rain Zone 
Single land use 1 2 3 4 5 6 7 8 9 Total 
Commercial 234 484 131 66 42 37 64 0 22 1080 
Freeways 0 241 14 0 262 189 28 0 0 734 
Industrial 100 327 90 51 83 74 146 0 22 893 
Institutional 9 46 0  0  0  0  0  0 0  55  
Open Space 68 37 0 18  0  2  0  0 0  125  
Residential 294 1470 290 122 105 32 532 7 81 2933 
Total 705 2605 525 257 492 334 770 7 125 5820 
Note: there are no mixed-use sites in this table.  SOURCE: National Stormwater Quality Database. 
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216 Urban Stormwater Management in the United States 

FIGURE 4-1 Sampling Locations for Data Contained in the National Stormwater Quality 
Database, version 3. 

How the NSQD can be used to Calculate Representative EMC Values 

EMC values were initially used during the NURP to describe typical concentrations of 
pollutants in stormwater for different monitoring locations and land uses.  An EMC is intended 
to represent the average concentration for a single monitored event, usually based on flow-
weighted composite sampling.  It can also be calculated from discrete samples taken during an 
event if flow data are also available. Many individual subsamples should be taken throughout 
most of the event to calculate the EMC for that event.  Being an overall average value, an EMC 
does not represent possible extremes that may occur during an event. 

The NSQD includes individual EMC values from about 8,500 separate events.  
Stormwater managers typically want a representative single value for a land use for their area.  
As such, they typically evaluate a series of individual storm EMC values for conditions similar to 
those representing their site of concern.  With the NSQD in a spreadsheet form, it is relatively 
simple to extract suitable events representing the desired conditions.  However, the individual 
EMC values will likely have a large variability.  Maestre and Pitt (2006) reviewed the NSQD 
data to better explain the variability according to different site and sampling conditions (land use, 
geographical location, season, rain depth, amount of impervious area, sampling methods, 
antecedent dry period, etc.).  The most common significant factor was land use, with some 
geographical and fewer seasonal effects observed.  As with the original NURP data, EMCs in the 
NSQD are usually expressed using medians and coefficients of variation to reflect uncertainty, 
assuming lognormal distributions of the EMC values.  Figure 4-2 shows several lognormal 
probability plots for a few constituents from the NSQD.  Probability plots shown as straight lines 
indicate that the concentrations can be represented by lognormal distributions (see Box 4-1).   
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FIGURE 4-2 Lognormal probability plots of stormwater quality data for selected constituents (pooled data from NSQD version 1.1). 
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BOX 4-1 
Probability Distributions of Stormwater Data 

The coefficient of variation (COV) values for many constituents in the NSQD range from 
unusually low values of about 0.1 (for pH) to highs between 1 and 2.  One objective of a data analysis 
procedure is to categorize the data into separate stratifications, each having small variations in the 
observed concentrations.  The only stratification usually applied is for land use.  However, further 
analyses indicated many differences by geographical area and some differences by season.  When 
separated into appropriate stratifications, the COV values are reduced, ranging between about 0.5 to 1.0.  
With a reasonable confidence of 95 percent (α= 0.05) and power of 80 percent (β= 0.20), and a suitable 
allowable error goal of 25 percent, the number of samples needed to characterize these conditions would 
therefore range from about 25 to 50 (Burton and Pitt, 2002).  In a continuing monitoring program (such as 
the Phase I stormwater National Pollutant Discharge Elimination System [NPDES] permit monitoring 
effort) characterization data will improve over time as more samples are obtained, even with only a few 
samples collected each year from each site. 

Stormwater managers have generally accepted the assumption of lognormality of stormwater 
constituent concentrations between the 5th and 95th percentiles.  Based on this assumption, it is common 
to use the log-transformed EMC values to evaluate differences between land-use categories and other 
characteristics.  Statistical inference methods, such as estimation and tests of hypothesis, and analysis of 
variance, require statistical information about the distribution of the EMC values to evaluate these 
differences.  The use of the log-transformed data usually includes the location and scale parameter, but a 
lower-bound parameter is usually neglected. 

Maestre et al. (2005) conducted statistical tests using NSQD data to evaluate the lognormality 
assumptions of selected common constituents.  It was found in almost all cases that the log-transformed 
data followed a straight line between the 5th and 95th percentile, as illustrated in Figure 4-3 for total 
dissolved solids (TDS) in residential areas.  
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FIGURE 4-3 Probability plot of total dissolved solids in residential land uses (NSQD version 1.1 data). 
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BOX 4-1 Continued 

For many statistical tests focusing on the central tendency (such as for determining the 
concentrations that are to be used for mass balance calculations), this may be a suitable fit.  As an 
example, the model WinSLAMM (Pitt, 1986; Pitt and Voorhees, 1995) uses a Monte Carlo component to 
describe the likely variability of stormwater source flow pollutant concentrations using either lognormal or 
normal probability distributions for each constituent.  However, if the most extreme values are of 
importance, such as when dealing with the influence of many non-detectable values on the predicted 
concentrations, or determining the frequency of observations exceeding a numerical standard, a better 
description of the extreme values may be important.  

The NSQD contains many factors for each sampled event that likely affect the observed 
concentrations.  These include such factors as seasons, geographical zones, and rain intensities.  These 
factors may affect the shape of the probability distribution.  The only way to evaluate the required number 
of samples in each category is by using the power of the test, where power is the probability that the test 
statistic will lead to a rejection of the null hypothesis (Gibbons and Chakraborti, 2003). 

In the NSQD, most of the data were from residential land uses.  The Kolmogorov-Smirnov test 
was used to indicate if the cumulative empirical probability distribution of the residential stormwater 
constituents can be adequately represented with a lognormal distribution.  The number of collected 
samples was sufficient to detect if the empirical distribution was located inside an interval of width 0.1 
above and below the estimated cumulative probability distribution.  If the interval was reduced to 0.05, the 
power varies between 40 and 65 percent.  Another factor that must be considered is the importance of 
relatively small errors in the selected distribution and the problems of false-negative determinations.  It 
may not be practical to collect as many data observations as needed when the distributions are close.  
Therefore, it is important to understand what types of further statistical and analysis problems may be 
caused by having fewer samples than optimal.  For example, Figure 4-4 (total phosphorus in residential 
areas) shows that most of the data fall along the straight line (indicating a lognormal fit), with fewer than 
10 observations (out of 933) in the tails being outside of the obvious path of the line, or a false-negative 
rate of about 0.01 (1 percent). 

FIGURE 4-4 Normality test for total phosphorus in residential land uses using the NSQD. 
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BOX 4-1 Continued 

Further analyses to compare the constituent concentration distributions to other common 
probability distributions (normal, lognormal, gamma, and exponential) were also conducted for all land 
uses by Maestre et al. (2004).  Most of the stormwater constituents can be assumed to follow a lognormal 
distribution with little error.  The use of a third parameter in the estimated lognormal distribution may be 
needed, depending on the number of samples.  When the number of samples is large per category 
(approximately more than 400 samples) the maximum likelihood and the two-parameter lognormal 
distribution better fit the empirical distribution.  For large sample sizes, the L-moments method usually 
unacceptably truncates the distribution in the lower tail.  However, when the sample size is more 
moderate per category (approximately between 100 and 400 samples), the three-parameter lognormal 
method, estimated by L-moments, better fits the empirical distribution.  When the sample size is small 
(less than 100 samples, as is common for most stormwater programs), the use of the third parameter 
does not improve the fit with the empirical distribution and the common two-parameter lognormal 
distribution produces a better fit than the other two methods.  The use of the lognormal distribution also 
has an advantage over the other distribution types because it can be easily transformed to a normal 
distribution and the data can then be correctly examined using a wide variety of statistical tests.  

Fitting a known distribution is important as it helps indicate the proper statistical tests 
that may be conducted.  Using the median EMC value in load calculations, without considering 
the data variability, will result in smaller mass loads compared to actual monitored conditions.  
This is due to the medians underrepresenting the larger concentrations that are expected to occur.  
The use of average EMC values will represent the larger values better, although they will still 
not represent the variability likely to exist.  If all of the variability cannot be further explained 
adequately (such as being affected by rain depth), which would be highly unlikely, then a set of 
random calculations (such as that obtained using Monte Carlo procedures) reflecting the 
described probability distribution of the constituents would be the best method to use when 
calculating loads. 

Municipal Monitoring Issues 

As described in Chapter 2, typical MS4 monitoring requirements involve sampling during 
several events per year at the most common land uses in the area.  Obviously, a few samples will 
not result in very useful data due to the variability of stormwater characteristics.  However, 
during the period of a five-year permit with three samples per year, about 15 events would be 
sampled for each land use.  While still insufficient for many analyses, this number of data points 
likely allows the confidence limits to be reasonably calculated for the average conditions.  When 
many sites of the same land use are monitored for a region, substantial data may be collected 
during a permit cycle.  This was the premise of the NSQD where MS4 data were collected for 
many locations throughout the country.  These data were evaluated and various findings made.  
The following comments are partially based on these analyses, along with additional data 
sources. 
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Sampling Technique and Compositing 

There are a variety of methods for collecting and compositing stormwater samples that 
can result in different values for the EMC.  The first distinction is the mode of sample collection, 
either as grab samples or automatic sampling.  Obviously, grab sampling is limited by the speed 
and accuracy of the individuals doing the sampling, and it is personnel intensive.  It is for this 
reason that about 80 percent of the NSQD samples are collected using automatic samplers.  
Manual sampling has been observed to result in slightly lower TSS concentrations compared to 
automatic sampling procedures.  This may occur, for example, if the manual sampling team 
arrives after the start of runoff and therefore misses an elevated first flush (if it exists for the 
site), resulting in reduced EMCs. 

A second important concept is how and whether the samples are combined following 
collection. With time-based discrete sampling, samplers (people or machines) are programmed 
to take an aliquot after a set period of time (usually in the range of every 15 minutes) and each 
aliquot is put into a separate bottle (usually 1 liter).  Each bottle is processed separately, so this 
method can have high laboratory costs.  This is the only method, however, that will characterize 
the changes in pollutant concentrations during the event.  Time-based composite sampling refers 
to samplers being programmed to take an aliquot after a set period of time (as short as every 3 
minutes), but then the aliquots are combined into one container prior to analysis (compositing).  
All parts of the event receive equal weight with this method, but the large number of aliquots can 
produce a reasonably accurate composite concentration.  Finally, flow-weighted composite 
sampling refers to samplers being programmed to collect an aliquot (usually 1 liter) for a set 
volume of discharge.  Thus, more samples are collected during the peak of the hydrograph than 
toward the trailing edge of the hydrograph.  All of the aliquots are composited into one container, 
so the concentration for the event is weighted by flow. 

Most communities calculate their EMC values using flow-weighted composite sample 
analyses for more accurate mass discharge estimates compared to time-based compositing.  This 
is especially important for areas with a first flush of very short duration, because time
composited samples may overly emphasize these higher flows.  An automatic sampler with flow-
weighted samples, in conjunction with a bed-load sampler, is likely the most accurate sampling 
method, but only if the sampler can obtain a representative sample at the location (such as 
sampling at a cascading location, or using an automated depth-integrated sampler) (Clark et al., 
2008). 

Time- and flow-weighted composite options have been evaluated in residential, 
commercial, and industrial land uses in EPA Rain Zone 2 and in industrial land uses in EPA Rain 
Zone 3 for the NSQD data.  No significant differences were observed for BOD5 concentrations 
using either of the compositing schemes for any of the four categories.  TSS and total lead 
median concentrations in EPA Rain Zone 2 were two to five times higher in concentration when 
time-based compositing was used instead of flow-based compositing.  Nutrients in EPA Rain 
Zone 2 collected in residential, commercial, and industrial areas showed no significant 
differences using either compositing method.  The only exceptions were for ammonia in 
residential and commercial land-use areas and total phosphorus in residential areas where time-
based composite samples had higher concentrations.  Metals were higher when time-based 
compositing was used in residential and commercial land-use areas.  No differences were 
observed in industrial land-use areas, except for lead.  Again, in most cases, mass discharges are 
of the most importance in order to show compliance with TMDL requirements.  Flow-weighted 
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sampling is the most accurate method to obtain these values (assuming sufficient numbers of 
subsamples are obtained).  However, if receiving water effects are associated with short-duration 
high concentrations, then discrete samples need to be collected and analyzed, with no 
compositing of the samples during the event.  Of course, this is vastly more costly and fewer 
events are usually monitored if discrete sampling is conducted. 

Numbers of Data Observations Needed 

The biggest issue associated with most monitoring programs is the number of data points 
needed. In many cases, insufficient data are collected to address the objectives of the monitoring 
program with a reasonable amount of confidence and power.  Burton and Pitt (2002) present 
much guidance in determining the amount of data that should be collected. A basic equation that 
can be used to estimate the number of samples to characterize a set of conditions is as follows: 

n = [COV(Z1-α + Z1-β)/(error)]2 

where: 
n = number of samples needed. 

α = false-positive rate (1–α is the degree of confidence; a value of α of 0.05 is 
usually considered statistically significant, corresponding to a 1–α degree of 
confidence of 0.95, or 95%). 

β = false-negative rate (1–β is the power; if used, a value of β of 0.2 is common, 
but it is frequently and improperly ignored, corresponding to a β of 0.5). 

Z1–α = Z score (associated with area under a normal curve) corresponding to 1–α; 
if α is 0.05 (95% degree of confidence), then the corresponding Z1–α score is 
1.645 (from standard statistical tables). 

Z1–β = Z score corresponding to 1–β value; if β is 0.2 (power of 80%), then the 
corresponding Z1–β score is 0.85 (from standard statistical tables); however, if 
power is ignored and β is 0.5, then the corresponding Z1–β score is 0. 

error = allowable error, as a fraction of the true value of the mean. 

COV = coefficient of variation (sometimes noted as CV), the standard deviation  
divided by the mean (dataset assumed to be normally distributed). 

Figures 4-5 and 4-6 can be used to estimate the sampling effort, based on the expected 
variability of the constituent being monitored, the allowable error in the calculated mean value, 
and the associated confidence and power.  Figure 4-5 can be used for a single sampling point that 
is being monitored for basic characterization information, while Figure 4-6 is used for paired 
sampling when two locations are being compared.  Confidence and power are needed to control 
the likelihood of false negatives and false positives.  The sample needs increase dramatically as 
the difference between datasets becomes small when comparing two conditions with a paired  
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FIGURE 4-5 Number of samples to characterize median (power of 80% and confidence 
of 95%). SOURCE: Reprinted, with permission from, Burton and Pitt (2002). Copyright 
2002 by CRC Press. 

FIGURE 4-6 Number of paired samples needed to distinguish between two sets of 
observations (power 80% and confidence of 95%).  SOURCE: Reprinted, with 
permission from, Burton and Pitt (2002). Copyright 2002 by CRC Press. 
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Urban Stormwater Management in the United States 

analysis, as shown in Figure 4-6 (above and below an outfall, influent vs. effluent, etc.).  
Typically, being able to detect a difference of at least about 25 percent (requiring about 50 
sample pairs with typical sample variabilities) is a reasonable objective for most stormwater 
projects. This is especially important when monitoring programs attempt to distinguish test and 
control conditions associated with SCMs.  It is easy to confirm significant differences between 
influent and effluent conditions at wet detention ponds, as they have relatively high removal 
rates. Less effective controls are much more difficult to verify, as the sampling program 
requirements become very expensive. 

First-Flush Effects 

First flush refers to an assumed elevated load of pollutants discharged in the beginning of 
a runoff event. The first-flush effect has been observed more often in small catchments than in 
large catchments (Thompson et al., 1995, cited by WEF and ASCE, 1998).  Indeed, in large 
catchments (>162 ha, 400 acres), the highest concentrations are usually observed at the times of 
flow peak (Brown et al., 1995; Soeur et al., 1995).  Adams and Papa (2000) and Deletic (1998) 
both concluded that the presence of a first flush depends on numerous site and rainfall 
characteristics. 

Figure 4-7 is a plot of monitoring data from the Villanova first-flush study (Batroney, 
2008) showing the flows, rainfall, TSS concentration, TDS concentration, and TDS and TSS 
event mean concentrations for the inflow to an infiltration trench.  Because of the first-flush  
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FIGURE 4-7 Villanova first-flush study showing pollutant concentration as a function of inflow rainfall volume.  This 
study collected runoff leaving the top floor of a parking garage.  Samples were taken of the runoff in one-quarter-inch 
increments, up to an inch of rain, and then every inch thereafter.  The plot of TSS concentration versus rainfall 
increment shows a strong first flush for this storm, while the TDS concentration does not.  SOURCE: Reprinted, with 
permission, Batroney (2008). Copyright 2008 by T. Thomas Batroney. 
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225 Monitoring and Modeling 

effect, a grab sample early in the storm would have over-predicted the TSS event mean 
concentration of the site, and a later sample would have under-predicted this same value, 
although for TDS the results would have been similar. 

Figure 4-8 shows data for a short-duration, high-intensity rain in Tuscaloosa, Alabama, 
that had rain intensities as great a 6 inches per hour for a 10-minute period.  The drainage area 
was a 0.4-ha paved parking lot with some landscaping along the edges.  The turbidity plot shows 
a strong first flush for this event, and the particle size distributions indicate larger particles at the 
beginning of the event, then becoming smaller as the event progresses, and then larger near the 
end. Most of the other pollutants analyzed had similar first-flush patterns like the turbidity, with 
the notable exception of bacteria. Both E. coli and enterococci concentrations started off 
moderately low, but then increased substantially near the end of the rain.  Several rains have 
been monitored at this site so far, and most show a similar pattern with decreasing turbidity and 
increasing bacteria as the rain continues.   

FIGURE 4-8 Pollutant variations during rain period (0.4-ha drainage area, mostly paved parking 
with small fringe turf area, Tuscaloosa, Alabama).  SOURCE: Robert Pitt. 
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226 Urban Stormwater Management in the United States 

 Sample collection conducted for some of the NPDES MS4 Phase I permits required both 
a grab and a composite sample for each event.  A grab sample was to be taken during the first 30 
minutes of discharge to capture the first flush, and a flow-weighted composite sample was to be 
taken for the entire time of discharge (every 15 to 20 minutes for at least three hours or until the 
event ended). Maestre et al. (2004) examined about 400 paired sets of 30-minute and 3-hour 
samples from the NSQD, as shown in Table 4-2.  Generally, a statistically significant first flush 
is associated with a median concentration ratio of about 1.4 or greater (the exceptions are where 
the number of samples in a specific category is much smaller).  The largest ratios observed were 
about 2.5, indicating that for these conditions the first 30-minute flush sample concentrations are 
about 2.5 times greater than the composite sample concentrations.  More of the larger ratios are 
found for the commercial and institutional land-use categories, where larger paved areas are 
likely to be found.  The smallest ratios are associated with the residential, industrial, and open-
space land uses—locations where there may be larger areas of unpaved surfaces. 

TABLE 4-2 Significant First Flush Ratios (First Flush to Composite Median Concentration) 
Parameter Commercial Industrial Institutional 

n sc R ratio n sc R ratio n sc R ratio 
Turbidity, NTU 11 11 = 1.32 X X 
COD, mg/L 91 91 ≠ 2.29 84 84 ≠ 1.43 18 18 ≠ 2.73 
TSS, mg/L 90 90 ≠ 1.85 83 83 = 0.97 18 18 ≠ 2.12 
Fecal coliform, col/100mL 12 12 = 0.87 X X 
TKN, mg/L 93 86 ≠ 1.71 77 76 ≠ 1.35 X 
Phosphorus total, mg/L 89 77 ≠ 1.44 84 71 = 1.42 17 17 = 1.24 
Copper, total, µg/L 92 82 ≠ 1.62 84 76 ≠ 1.24 18 7 = 0.94 
Lead, total, µg/L 89 83 ≠ 1.65 84 71 ≠ 1.41 18 13 ≠ 2.28 
Zinc, total, µg/L 90 90 ≠ 1.93 83 83 ≠ 1.54 18 18 ≠ 2.48 

Parameter Open Space Residential All Combined 
n sc R ratio n sc R ratio n sc R ratio 

Turbidity, NTU X 12 12 = 1.24 26 26 = 1.26 
COD, mg/L 28 28 = 0.67 140 140 ≠ 1.63 363 363 ≠ 1.71 
TSS, mg/L 32 32 = 0.95 144 144 ≠ 1.84 372 372 ≠ 1.60 
Fecal coliform, col/100mL X 10 9 = 0.98 22 21 = 1.21 
TKN, mg/L 32 14 = 1.28 131 123 ≠ 1.65 335 301 ≠ 1.60 
Phosphorus, total, mg/L 32 20 = 1.05 140 128 ≠ 1.46 363 313 ≠ 1.45 
Copper, total, µg/L 30 22 = 0.78 144 108 ≠ 1.33 368 295 ≠ 1.33 
Lead, total, µg/L 31 16 = 0.90 140 93 ≠ 1.48 364 278 ≠ 1.50 
Zinc, total, µg/L 21 21 = 1.25 136 136 ≠ 1.58 350 350 ≠ 1.59 

Note: n, number of total possible events; sc, number of selected events with detected values; R, result; X, not enough 

data; =, not enough evidence to conclude that median values are different; ≠, median values are different. “Ratio” is 

the ratio of the first flush to the full-period sample concentrations. 

SOURCE: NSQD, as reported by Maestre et al. (2004). 
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227 Monitoring and Modeling 

The data in Table 4-2 were from North Carolina (76.2 percent), Alabama (3.1 percent), 
Kentucky (13.9 percent), and Kansas (6.7 percent) because most other states’ stormwater permits 
did not require this sampling strategy.  The NSQD investigation of first-flush conditions for 
these data locations indicated that a first-flush effect was not present for all the land-use 
categories and certainly not for all constituents.  Commercial and residential areas were more 
likely to show this phenomenon, especially if the peak rainfall occurred near the beginning of the 
event. It is expected that this effect will more likely occur in a watershed with a high level of 
imperviousness, but even so, the data indicated first flushes for less than 50 percent of the 
samples for the most impervious areas.  This reduced frequency of observed first flushes in areas 
most likely to have first flushes is probably associated with the varying rain conditions during 
the different events, including composite samples that did not represent the complete runoff 
duration. 

Groups of constituents showed different behaviors for different land uses.  All the heavy 
metals evaluated showed higher concentrations at the beginning of the event in the commercial 
land-use category. Similarly, all the nutrients showed higher initial concentrations in residential 
land-use areas, except for total nitrogen and orthophosphorus.  This phenomenon was not found 
in the bacterial analyses. None of the land uses showed a higher population of bacteria at the 
beginning of the event.   

The general conclusion from these data is that, in areas having low and generally even-
intensity rains, first-flush observations are more common, especially in small and mostly paved 
areas. As an area increases in size, multiple routing pathways tend to blend the water, and runoff 
from the more distant locations reaches the outfall later in the event.  SCMs located at outfalls in 
areas having low levels of impervious cover should be selected and sized to treat the complete 
event, if possible.  Preferential treatment of first flushes may only be justified for small 
impervious areas, but even then, care needs to be taken to prevent undersizing and missing 
substantial fractions of the event. 

Seasonal first flushes refer to larger portions of the annual runoff and pollutant discharges 
occurring during a short rain season.  Seasonal first flushes may be observed in more arid 
locations where seasonal rainfalls are predominant.  As an example, central and southern 
California can have dry conditions for extended periods, with the initial rains of the season 
occurring in the late fall. These rains can be quite large and, since they occur after prolonged dry 
periods, may carry substantial portions of the annual stormwater pollutant load.  This is 
especially pronounced if later winter rains are more mild in intensity and frequent.  For these 
areas, certain types of seasonally applied SCMs may be effective.  As an example, extensive 
street, channel, and inlet cleaning in the late summer and early fall could be used to remove large 
quantities of debris and leaves from the streets before the first heavy rains occur.  Other seasonal 
maintenance operations benefiting stormwater quality should also be scheduled before these 
initial rains. 

Rain Depth Effects 

An issue related to first flushes pertains to the effects of rain depth on stormwater quality.  
The NSQD contains much rainfall data along with runoff data for most areas of the country.  
Figure 4-9 contains scatter plots showing concentrations plotted against rain depth for some 
NSQD data. Although many might assume a correlation between concentrations and rain depth,  
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228 Urban Stormwater Management in the United States 

FIGURE 4-9 Examples of scatter plots by precipitation depth.  SOURCE: NSQD. 

in fact there are no obvious trends of concentration associated with rain depth.  Rainfall energy 
determines erosion and wash-off of particulates, but sufficient runoff volume is needed to carry 
the particulate pollutants to the outfalls.  Different travel times from different locations in the 
drainage areas results in these materials arriving at different times, plus periods of high rainfall 
intensity (that increase pollutant wash-off and movement) occur randomly throughout the storm. 
The resulting outfall stormwater concentration patterns for a large area having various surfaces is 
therefore complex and rain depth is just one of the factors involved.   

Reported Monitoring Problems 

A number of monitoring problems were described in the local Phase I community MS4 
annual monitoring reports that were summarized as part of assembling the NSQD.  About 58 
percent of the communities described monitoring problems.  Problems were mostly associated 
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229 Monitoring and Modeling 

with obtaining reliable data for the targeted events.  These problems increased costs because 
equipment failures had to be corrected and sampling excursions had to be rescheduled.  One of 
the basic sampling requirements was to collect three samples every year for each of the land-use 
stations. These samples were to be collected at least one month apart during storm events having 
at least 0.1-inch rains, and with at least 72 hours from the previous 0.1-inch storm event.  It was 
also required (when feasible) that the variance in the duration of the event and the total rainfall 
not exceed the median rainfall for the area.  About 47 percent of the communities reported 
problems meeting these requirements.  In many areas of the country, it was difficult to have three 
storm events per year with these characteristics.  Furthermore, the complete range of site 
conditions needs to be represented in the data-collection effort; focusing only on a narrow range 
of conditions limits the representativeness of the data. 

The second most frequent problem, reported by 26 percent of the communities, 
concerned backwater tidal influences during sampling, or that the outfall became submerged 
during the event. In other cases, it was observed that there was flow under the pipe (flowing 
outside of the pipe, in the backfill material, likely groundwater), or sometimes there was no flow 
at all. These circumstances all caused contamination of the collected samples, which had to be 
discarded, and prevented accurate flow monitoring.  Greater care is obviously needed when 
locating sampling locations to eliminate these problems. 

About 12 percent of the communities described errors related to malfunctions of the 
sampling equipment.  When reported, the equipment failures were due to incompatibility 
between the software and the equipment, clogging of the rain gauges, and obstruction in the 
sampling or bubbler lines.  Memory losses in the equipment recording data were also 
periodically reported. Other reported problems were associated with lighting, false starts of the 
automatic sampler before the runoff started, and operator error due to misinterpretation of the 
equipment configuration manual. 

The reported problems suggest that the following changes should be made.  First, the rain 
gauges need to be placed close to the monitored watersheds.  Large watersheds cannot be 
represented with a single rain gauge at the monitoring station.  In all cases, a standard rain gauge 
needs to supplement a tipping bucket rain gauge, and at least three rain gauges should be used in 
the research watersheds. Second, flow-monitoring instrumentation also needs to be used at all 
water quality monitoring stations.  The lack of flow data greatly hinders the value of the 
chemical data.  Third, monitoring needs to cover the complete storm duration.  Automatic 
samplers need to be properly programmed and maintained to handle very short to very long 
events. It is unlikely that manual samplers were able to initiate sampling near the beginning of 
the events, unless they were deployed in anticipation of an event later in the day.  A more cost-
effective and reliable option would be to have semi-permanent monitoring stations at the various 
locations with sampling equipment installed in anticipation of a monitored event.  Most 
monitoring agencies operated three to five land-use stations at one time.  This number of 
samplers, and flow equipment, could have been deployed in anticipation of an acceptable event 
and would not need to be continuously installed in the field at all sampling locations. 

Non-Detected Analyses 

Left-censored data involve observations that are reported as below the limits of detection, 
whereas right-censored data involve above-range observations.  Unfortunately, many important 
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230 Urban Stormwater Management in the United States 

stormwater measurements (such as for filtered heavy metals) have large fractions of undetected 
values. These incomplete data greatly hinder many statistical tests.  To estimate the problems 
associated with censored values, it is important to identify the probability distributions of the 
data in the dataset and the level of censoring.  As discussed previously, most of the constituents 
in the NSQD follow a lognormal distribution.  When the frequencies of the censored 
observations were lower than 5 percent, the means, standard deviations, and COVs were almost 
identical to the values obtained when the censored observations were replaced by half of the 
detection limit.  As the percentage of nondetected values increases, replacing the censored 
observation by half of the detection limit instead of estimating them using Cohen’s maximum 
likelihood method produced lower means and larger standard deviations.  Replacing the censored 
observations by half of the detection limit is not recommended for levels of censoring larger than 
15 percent.  Because the Cohen method uses the detected observations to estimate the 
nondetected values, it is not very accurate, and therefore not recommended, when the percentage 
of censored observations is larger than 40 percent (Burton and Pitt, 2002).  In this case, 
summaries should only be presented for the detected observations, with clear notations stating 
the level of nondetected observations. 

The best method to eliminate problems associated with left-censored data is to use an 
appropriate analytical method. By keeping the nondetectable level below 5 percent, there are 
many fewer statistical analysis problems and the value of the datasets can be fully realized.  
Table 4-3 summarizes the recommended minimum detection limits for various stormwater 
constituents to obtain manageable nondetection frequencies (< 5 percent), based on the NSQD 
data observations. Some of the open-space stormwater measurements (lead, and oil and grease, 
for example) would likely have greater than 5 percent nondetections, even with the detection 
limits shown.  The detection limits for filtered heavy metals should also be substantially less than 
shown on this table. 

TABLE 4-3 Suggested Analytical Detection Limits for Stormwater Monitoring Programs to 
Obtain Less Than 5 Percent Nondetections 
Parameter Residential, Commercial, Industrial, Freeway Open Space 
Conductivity 20 µS/cm 20 µS/cm 
Hardness 10 mg/L 10 mg/L 
Oil and grease 0.5 mg/L 0.5 mg/L 
TDS 10 mg/L 10 mg/L 
TSS 5 mg/L 1 mg/L 
BOD5 2 mg/L 1 mg/L 
COD 10 mg/L 5 mg/L 
Ammonia 0.05 mg/L 0.01 mg/L 
NO2 + NO3 0.1 mg/L 0.05 mg/L 
TKN 0.2 mg/L 0.2 mg/L 
Dissolved P 0.02 mg/L 0.01 mg/L 
Total P 0.05 mg/L 0.02 mg/L 
Total Cu 2 µg/L 2 µg/L 
Total Pb 3 µg/L (residential 1 µg/L) 1 µg/L 
Total Ni 2 µg/L 1 µg/L 
Total Zn 20 µg/L (residential 10 µg/L) 5 µg/L 

SOURCE: Maestre and Pitt (2005). 
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231 Monitoring and Modeling 

Seasonal Effects 

Another factor that some believe may affect stormwater quality is the season when the 
sample was obtained.  If the few samples collected for a single site were all collected in the same 
season, the results may not be representative of the whole year.  The NPDES sampling protocols 
were designed to minimize this effect by requiring the three samples per year to be separated by 
at least one month. The few samples still could be collected within a single season, but not 
within the same week.  Seasonal variations for residential fecal coliform data are shown in 
Figure 4-10 for NSQD data for all residential areas.  These data were the only significant 
differences in concentration by season for any constituent measured.  The bacteria levels are 
lowest during the winter season and highest during the summer and fall (a similar conclusion 
was obtained during the NURP data evaluations). 

FIGURE 4-10 Fecal coliform concentrations in stormwater by season.  SOURCE: NSQD. 

Recommendations for MS4 Monitoring Activities 

The NSQD is an important tool for the analysis of stormwater discharges at outfalls.  
About a fourth of the total existing information from the NPDES Phase I program is included in 
the database. Most of the statistical analyses in this research were performed for residential, 
commercial, and industrial land uses in EPA Rain Zone 2 (the area of emphasis according to the 
terms of the EPA-funded research).  Many more data are available from other stormwater permit 
holders that are not included in this database.  Acquiring these additional data for inclusion in the 
NSQD is a recommended and cost-effective activity and should be accomplished as additional 
data are also being obtained from ongoing monitoring projects. 

The use of automatic samplers, coupled with bed-load samplers, is preferred over manual 
sampling procedures.  In addition, flow monitoring and on-site rainfall monitoring need to be 
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232 Urban Stormwater Management in the United States 

included as part of all stormwater characterization monitoring.  The additional information 
associated with flow and rainfall data will greatly enhance the usefulness of the much more 
expensive water quality monitoring.  Flow monitoring must also be correctly conducted, with 
adequate verification and correct base-flow subtraction methods applied.  A related issue 
frequently mentioned by the monitoring agencies is the lack of on-site precipitation information 
for many of the sites.  Using regional rainfall data from locations distant from the monitoring 
location is likely to be a major source of error when rainfall factors are being investigated. 

Many of the stormwater permits only required monitoring during the first three hours of 
the rain event. This may have influenced the EMCs if the rain event continued much beyond this 
time.  Flow-weighted composite monitoring should continue for the complete rain duration.  
Monitoring only three events per year from each monitoring location requires many years before 
statistically adequate numbers of observations are obtained.  In addition, it is much more difficult 
to ensure that such a small fraction of the total number of annual events is representative.  Also, 
there is minimal value in obtaining continued data from an area after sufficient information is 
obtained. It is recommended that a more concentrated monitoring program be conducted for a 
two- or three-year period, with a total of about 30 events monitored for each site, covering a 
wide range of rain conditions. Periodic checks can be made in future years, such as repeating 
concentrated monitoring every 10 years or so (and for only 15 events during the follow-up 
surveys). 

Finally, better watershed area descriptions, especially accurate drainage-area 
delineations, are needed for all monitored sites.  While the data contained in the NSQD are 
extremely useful, future monitoring information obtained as part of the stormwater permit 
program would be greatly enhanced with these additional considerations. 

MONITORING OF INDUSTRIES INCLUDING CONSTRUCTION 

The various industrial stormwater monitoring requirements of the EPA Stormwater 
Program have come under considerable scrutiny since the program’s inception.  Input to the 
committee at its first meeting conveyed the strong sense that monitoring as it is being done is 
nearly useless, is burdensome, and produces data that are not being used.  The requirements 
consist of the following. All industrial sectors covered under the Multi-Sector General Permit 
(MSGP) must conduct visual monitoring four times a year.  This visual monitoring is performed 
by collecting a grab sample within the first hour of stormwater discharge and observing its 
characteristics qualitatively (except for construction activities—see below).  A subset of MSGP 
industries are required to perform analytical monitoring for benchmark pollutant parameters (see 
Table 2-5) four times in year 2 of permit coverage and again in year 4 if benchmarks are 
exceeded in year 2. A benchmark sample is collected as a grab sample within the first hour of 
stormwater discharge after a rainfall event of 0.1 inch or greater and with an interceding dry 
period of at least 72 hours. An even smaller subset of MSGP industries that are subject to 
numerical effluent guidelines under 40 C.F.R. must, in addition, collect grab samples of their 
stormwater discharge after every discharge event and analyze it for specific pollutant parameters 
as specified in the effluent guidelines (see Table 2-6).  There is no monitoring requirement for 
stormwater discharges from construction activity in the Construction General Permit.  There is 
only an elective requirement that the construction site be visually inspected within 24 hours after 
the end of a storm event that is 0.5 inch or greater, if inspections are not performed weekly. 
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233 Monitoring and Modeling 

EPA selected the benchmark analytical parameters for industry subsectors to monitor 
using data submitted by industrial groups in 1993 as part of their group applications.  The 
industrial groups were required to sample a minimum of 10 percent of facilities within an 
industry group for pH, TSS, BOD5, oil and grease, COD, TKN, nitrate plus nitrite nitrogen, and 
total phosphorous. Each sampling facility within a group collected a minimum of one grab 
sample within the first 30 minutes of discharge and one flow-weighted composite sample.  Other 
nonconventional pollutants such as fecal coliform bacteria, iron, and cobalt were analyzed only if 
the industry group expected it to be present. Similarly, toxic pollutants such as lead, copper, and 
zinc were not sampled but rather self-identified only if expected to be present in the stormwater 
discharge.  As a result of the self-directed nature of these exercises, the data submitted with the 
group applications were often incomplete, inconsistent, and not representative of the potential 
risk posed by the stormwater discharge to human health and aquatic life.  EPA has not conducted 
or funded independent investigations and has relied solely on the data submitted by industry 
groups to determine which pollutant parameters are appropriate for the analytical monitoring of 
an industry subsector. Thus, there are glaring deficiencies; for example, the only benchmark 
parameter for asphalt paving and roofing materials is TSS, even though current science shows 
that the most harmful pollutants in stormwater discharges from the asphalt manufacturing 
industry are polycyclic aromatic hydrocarbons (compare Table 2-5 with Mahler et al., 2005). 

Aside from the suitability of benchmark parameters is the fact the too few samples are 
collected to sufficiently characterize the variability of pollutant concentrations associated with 
industrial facilities within a sector.  This is discussed in detail in Box 4-2, which describes one of 
the few efforts to collect and analyze data from the benchmark monitoring of industries done in 
Southern California. EPA has not requested a nationwide effort to compile these data, as was 
done for the MS4 program, although this could potentially lead to average effluent 
concentrations by industrial sector that could be used for a variety of purposes, including more 
considerate regulations. Finally, the compliance monitoring that is presently being conducted 
under the MSGP is of limited usefulness because it is being done to comply with effluent 
guidelines that have not been updated to reflect the best available technology relevant to 
pollutants of most concern.  All of these factors have led to an industrial stormwater monitoring 
program that is not very useful for the purposes of reducing stormwater pollution from industries 
or informing operators on which harmful pollutants to expect from their sites. 

Industrial-Area Monitoring Issues 

Monitoring at industrial sites has some unique issues that must be overcome.  The most 
important aspect for any monitoring program is understanding and specifying the objectives of 
the monitoring program and developing and following a detained experimental design to allow 
these objectives to be met.  The following discussion is organized around the reasons why 
monitoring at industrial sites may be conducted. 

Regional Monitoring of Many Facilities 

An important monitoring objective would be regional monitoring to calibrate and verify 
stormwater quality models, to randomly verify compliance at facilities not normally requiring  
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234 Urban Stormwater Management in the United States 

BOX 4-2 
The Plight of Industrial Stormwater Data 

Unlike the data collected by municipalities and stored in the NSQD, the benchmark monitoring 
data collected by permitted industries are not compiled or analyzed on a national basis.  However, there 
has been at least one attempt to compile these data on a more local basis.  California required that 
industrial facilities submit their benchmark monitoring data over a nine-year period, and it was 
subsequently analyzed by Michael Stenstrom and colleagues at UCLA (Stenstrom and Lee, 2005; Lee et 
al., 2007). The collected data were for such parameters as pH, turbidity, specific conductance, oil and 
grease (or total organic carbon), and several metals.  There are more than 6,000 industries covered 
under the California general permit, each of which was to have collected two grab samples per year for a 
limited number of parameters.  Whether these data were collected each year and for each industry was 
highly variable. 

The analysis of the data from Los Angeles and Ventura counties revealed that stormwater 
monitoring data are not similar to the types of data that the environmental engineering field is used to 
collecting, in particular wastewater data.  Indeed, as shown in Figure 4-11, stormwater data are many 
orders of magnitude more variable than drinking water and wastewater data.  The coefficients of variation 
for municipal and industrial stormwater were almost two orders of magnitude higher than for drinking 
water and wastewater, with the industrial stormwater data being particularly variable.  This variability 
comes from various sources, including intrinsic variability given the episodic nature of storm events, 
analytical methods that are more variable when applied to stormwater, and sampling technique problems 
and error. 

FIGURE 4-11  A comparison of data from four sources: wastewater influent, drinking water plant effluent, 
municipal stormwater, and industrial stormwater.  SOURCE: Reprinted, with permission from Stenstrom 
(2007). Copyright 2007 by Michael K. Stenstrom. 

This enormous variability means that it is extremely difficult to make meaningful statements.  For 
example, it was impossible, using different analyses, to correlate certain chemical pollutants with certain 
industries.  Furthermore, although the data revealed that there are exceedances of benchmark values for 
certain parameters (Al, Cu, Fe, Pb, and Zn in particular), the data are not of sufficient quantity or quality to 
identify problem polluters.  Finally, there were also large numbers of outliers (that is, samples whose 
concentrations were well above the 75th percentile range). 
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235 Monitoring and Modeling 

BOX 4-2 Continued 

Because of these large coefficients of variation, greater numbers of samples are needed to be 
able to say there is a significant difference between samples.  As shown in Figure 4-12 using COD and a 
50 percent difference in means as an example, one would need six data points to tell the difference 
between two wastewater influents, 80 data points if one had municipal stormwater data, and around 
1,000 data points for industrial stormwater.  These numbers obviously eclipse what is required under all 
states’ MSGPs. 

FIGURE 4-12  Number of cases needed to detect a certain percentage difference in the means, using 
COD as an example.  SOURCE: Reprinted, with permission from Stenstrom (2007). Copyright 2007 by 
Michael K. Stenstrom. 

For drinking water treatment, monitoring is done to ensure the quality of the product, while for 
wastewater, there is a permit that requires the plant to meet a specific quality of water.  Unlike these other 
areas of water resources, there are few incentives that might compel an industry to increase its frequency 
of stormwater monitoring.  As a result, industries are less invested in the process and rarely have the 
expertise needed to carry out self-monitoring. 

continues next page 
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BOX 4-2 Continued 

Permitted industries are not required to sample flow.  However, Stenstrom and colleagues used 
Los Angeles rainfall data (see Figure 4-13) as a surrogate for flow and demonstrated that there is a 
seasonal first-flush phenomenon occurring in early fall.  That is, samples taken after a prolonged dry spell 
will have higher pollutant concentrations.  There are always high concentrations of contaminants during 
the first rainfall because contaminants have had time to accumulate since the previous rainfall.  This is 
important because EPA asks the industrial permittees to collect data from the first rainfall, such that they 
may end up overestimating the mass emissions for the year.  Furthermore, it shows that numeric limits for 
grab samples would be risky because the measured data are highly affected by the timing of the storm. 

FIGURE 4-13  Annual precipitation in Los Angeles (left) and seasonal first flushes of various 
contaminants (right).  SOURCE: SOURCE: Reprinted, with permission from Stenstrom (2007). Copyright 
2007 by Michael K. Stenstrom. 

The controversy about numeric limits for industrial stormwater dischargers has existed for more 
than ten years in California.  A recent expert panel concluded that in some cases, numeric limits are 
appropriate (for construction, but not for municipalities).  Stenstrom’s recommendations are that industrial 
monitoring should be either ended or upgraded (for competent industries).  If upgraded, it should include 
more types of monitored parameters, a sampling method with a lower coefficient of variation, real-time 
monitoring as opposed to grab samples, more quality assurance/quality control, and web-based reporting.  
A fee-based program with a subset of randomly selected industries may be better than requiring every 
industry to sample.  Stenstrom and Lee (2005) suggest who might do this monitoring if the industry does 
not have the necessary trained personnel.  There is concern that the California water boards are too 
understaffed to administer such programs and respond to high emitters. 

SOURCES: Stenstrom and Lee (2005), Lee et al. (2007), Stenstrom (2007). 
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237 Monitoring and Modeling 

monitoring, and to establish benchmarks for compliance.  As shown in Box 4-2, haphazard 
monitoring throughout an area would require a very large effort, and would still likely result in 
large errors in the expected data. It is recommended that a regional stormwater authority 
coordinate regional monitoring as part of the MS4 monitoring requirements, possibly even at the 
state level covering several Phase I municipalities.  A coordinated effort would be most cost-
effective with the results compiled for a specific objective.  The general steps in this effort would 
include the following. 

(1) Compiling available regional stormwater quality data and comparing the available 
data to the needs (such as calibration of a regional model; verifying compliance of facilities not 
requiring monitoring; and establishing regional benchmarks).  This may include expanding the 
NSQD for the region to include all of the collected data, plus examination of data collected as 
part of other specialized monitoring activities.  These objectives will result in different data 
needs, so it is critical that the uses of the data are identified before sampling plans are 
established. 

(2) Identifying monitoring opportunities as part of other on-going activities that can be 
expanded to also meet data gaps for these specific objectives.  It is important to understand the 
time frame for the monitoring and ensure that it will meet the needs.  As an example, current 
NPDES stormwater monitoring only requires a few events to be sampled per year at a facility.  It 
may take many years before sufficient data are obtained unless the monitoring effort is 
accelerated. 

(3) Preparing an experimental design that identifies the magnitude of the needed data, 
considering the allowable errors in the results, and carrying out the sampling program.  Different 
types of data may have varying data quality objectives, depending on their use.  It may be 
possible to truncate some of the monitoring when a sufficient understanding is obtained. 

A regionally calibrated and verified model can be used to review development plans and 
proposed SCMs for new facilities.  When suitably integrated with receiving-water modeling 
tools, a stormwater model can also be used to develop discharge objectives and numeric 
discharge limits that are expected to meet regulatory requirements.  Eventually, it may be 
possible to couple watershed stormwater models with regional receiving water assessments and 
beneficial use studies.  Haphazard monitoring of a few events each year will be very difficult to 
correlate with regional receiving water objectives, while a calibrated and verified watershed 
model, along with receiving water assessments, will result in a much more useful tool and 
understanding of the local problems. 

Regional monitoring can also be targeted to categories of industries that were previously 
determined to be of low priority.  This monitoring activity would randomly target a specific 
number of these facilities for monitoring to verify the assumption that they are of low priority 
and are still carrying out the minimum management practices.  This activity would also quantify 
the discharges from these facilities and the performance of the minimum controls.  If the 
discharges are excessive when compared to the initial assumptions, or the management practices 
being used are not adequate, then corrective actions would be instigated.  A single category of 
specific industries could be selected for any one year, and a team from the regional stormwater 
management authority could randomly select and monitor a subset of these facilities.  An 
efficient experimental design would need to be developed based on expected conditions, but it is 
expected that from 10 to 15 such facilities would be monitored for at least a year in a large 
metropolitan area that has a Phase I stormwater permit, or even state-wide. 
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238 Urban Stormwater Management in the United States 

Regional monitoring is also necessary to more accurately establish benchmarks for 
numeric permits.  Geographical location, along with land use, is normally an important factor 
affecting stormwater quality. Receiving water impacts and desired beneficial uses also vary 
greatly for different locations. It is therefore obvious that compliance benchmarks also be 
established that consider these regional differences.  This could be a single statewide effort if the 
state agency has the permit authority and if the state has minimal receiving water and stormwater 
variations. However, in most cases, significant variations occur throughout the state and separate 
monitoring activities would be needed for each region.  In the simplest case, probability 
distributions of stormwater discharge quality can be developed for different discharge categories 
and the benchmarks would be associated with a specific probability value.  In some cases, an 
overall distribution may be appropriate, and only the sites having concentrations greater than the 
benchmark value would need to have additional treatment.  In all cases, a basic level of 
stormwater management should be expected for all sites, but the benchmark values would 
identify sites where additional controls are necessary.  The random monitoring of sites not 
requiring extensive monitoring could be used to identify and adjust the basic levels of control 
needed for all categories of stormwater dischargers. 

Identification of Critical Source Areas Associated with Specific Industrial Operations 

The objective of this monitoring activity would be to identify and characterize critical 
source areas for specific industries of concern.  If critical source areas can be identified, targeted 
control or treatment can be much more effective than relying only on outfall monitoring.  Many 
of the treatment strategies for industrial sites involve pollution prevention, ranging from covering 
material or product storage areas to coating galvanized metal.  Other treatment strategies involve 
the use of highly effective treatment devices targeting a small area, such as filters used to treat 
zinc in roof runoff or lamella plate separators for pretreatment of storage yard runoff before wet 
pond treatment. Knowledge of the characteristics of the runoff from the different areas at a 
facility is needed in order to select and design the appropriate treatment methods. 

Box 4-3 is a case study of one such group monitoring effort—for a segment of the 
telecommunications industry targeting a specific maintenance practice.  Instead of having each 
telecommunication company throughout the country conduct a detailed monitoring program for 
individual stormwater permits associated with maintenance efforts, many of the companies 
joined together under an industrial trade group to coordinate the monitoring and to apply for a 
group permit.  This was a significant effort that was conducted over several years and involved 
the participation of many regional facilities throughout the nation.  This coordinated effort spread 
the cost over these different participants, and also allowed significant amounts of data to be 
collected, control practices to be evaluated, and the development of screening methods that allow 
emergency maintenance operations of the telecommunication system to proceed in a timely 
manner.  The experimental design of this monitoring program allowed an efficient examination 
of factors affecting stormwater discharges from these operations.  This enabled the efficient 
implementation of effective control programs that targeted specific site and operational 
characteristics. Although the total cost for this monitoring program was high, it was much less 
costly than if each individual company had conducted their own monitoring.  In addition, this 
group effort resulted in much more useful information for the industry as a whole. 
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239 Monitoring and Modeling 

BOX 4-3 
Monitoring to Support a General Stormwater Group Permit  

Application for the Telecommunications Industry 

This monitoring program was conducted to support a group permit application for the 
telecommunications industry, specifically to cover maintenance operations associated with pumping water 
out of communications manholes that is then discharged into the storm drainage system.  Under federal 
and state environmental statues, the generator (owner or operator) is responsible for determining if the 
discharged water needs treatment.  The work performed under this project covered characterization, 
prevention, and treatment methods of water found in manholes.   

The objective of this project was to develop a test method to quickly evaluate water in manholes 
and then to recommend on-site treatment and preventative methods.  To meet the telecommunication 
industry needs, the evaluating tests of water found in manholes need to be simple, quick, inexpensive, 
field applicable, and accurate indicators of contaminated conditions.  The on-site treatment methods must 
be cost-effective and quickly reduce the concentrations of the contaminant of concern to acceptable 
levels before the water from manholes is discharged, to result in a safe environment for workers. 

A sampling effort was conducted by Pitt et al. (1998) to characterize the quality of the water and 
sediment found in manholes.  More than 700 water samples and 300 sediment samples were analyzed 
over a three-year period, representing major land-use, age, season, and geographical factors from 
throughout the United States.  The samples were analyzed for a wide range of common and toxic 
constituents.  The statistical procedures identified specific relationships between these main factor 
categories and other manhole characteristics.  Part of the project was to evaluate many field analytical 
methods.  Finally, research was also conducted to examine possible water treatment methods for water 
being pumped from telecommunication manholes. 

Summary of Sampling Effort and Strategy 

The objective of the monitoring program was to characterize telecommunication manhole water 
and sediment. Important variables affecting the quality of these materials were also determined.  A 
stratified random sampling design was followed, with the data organized in a full 24 factorial design, with 
repeated sampling of the same manholes for each season. The goal for the minimum number of samples 
per strata was ten.  This sampling effort enabled the determination of errors associated with the results, 
which was expected to be less than 25 percent.  In addition, this level of effort enabled comparison tests 
to be made outside of the factorial design.  Table 4-4 lists the constituents that were evaluated for each of 
the sample types. 

The immense amount of data collected during this project and the adherence to the original 
experimental design enabled a comprehensive statistical evaluation of the data.  Several steps in data 
analysis were performed, including: 

• exploratory data analyses (mainly probability plots and grouped box plots), 
• simple correlation analyses (mainly Pearson correlation matrices and  
  associated scatter plots), 
• complex correlation analyses (mainly cluster and principal component  
  analyses, plus Kurskal-Wallis comparison tests), and 
• model building (based on complete 24 factorial analyses of the most important  
  factors). 

continues next page 
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240 Urban Stormwater Management in the United States 

BOX 4-3 Continued 

The toxicity screening tests (using the Azur Microtox® method) conducted on both unfiltered and 
filtered water samples from telecommunication manholes indicated a wide range of toxicity, with no 
obvious trends for season, land use, or age.  About 60 percent of the samples were not considered toxic 
(less than an I25 light reduction of 20 percent, the light reduction associated with phosphorescent 
bacteria after a 25-minute exposure to undiluted samples), about 20 percent were considered moderately 
toxic, while about 10 percent were considered toxic (light reductions of greater than 40 percent), and 10 
percent were considered highly toxic (light reductions of greater than 60 percent).  Surprisingly, samples 
from residential areas generally had greater toxicities than samples from commercial and industrial areas.  
Samples from newer areas were also more toxic than those from older areas.  Further statistical tests of 
the data indicated that the high toxicity levels were likely associated with periodic high concentrations of 
salt (in areas using de-icing salt), heavy metals (especially filterable zinc, with high values found in most 
areas), and pesticides (associated with newer residential areas).  

TABLE 4-4 Constituents Examined in Water and Sediment from Telecommunication Manholes  
Constituent Unfiltered Water Filtered Water Sediment 
Solids, volatile solids, COD, Cu, Pb, and Zn X X X 
Turbidity, color, and toxicity (Microtox screening method) X X 
pH, conductivity, hardness, phosphate, nitrate, ammonia, 
boron, fluoride, potassium, and detergents 

X 

Odor, color, and texture X 
E. coli, enterococci, particle size, and chromium Selected 
Metal scan (ICP) Selected 
PAHs, phenols (GC/MSD), and pesticides X Selected Selected 
SOURCE: Pitt et al., (1998).  

Concentrations of copper, lead, and zinc were evaluated in almost all of the water samples, and 
some filtered samples were also analyzed for chromium.  From 470 to 548 samples (75 to 100 percent of 
all unfiltered samples analyzed) had detectable concentrations of these metals.  Filterable lead 
concentrations in the water were as high as 160 µg/L, while total lead concentrations were as high as 810 
µg/L.  Zinc values in filtered and unfiltered samples were as high as about 3,500 µg/L. Some of the 
copper concentrations were also high in both filtered and unfiltered samples (as high as 1,400 µg/L). 
Chromium concentrations as high as 45 µg/L were also detected. 

About 300 sediment samples were analyzed and reviewed for heavy metals.  An ICP/MS was 
used to obtain a broad range of metals with good detection limits.  The following list shows the median 
observed concentrations for some of the constituents found in the sediments (expressed as milligrams of 
the constituent per kilogram of dry sediment): 

Aluminum 14,000 mg/kg
 COD  85,000 mg/kg
 Chromium <10 mg/kg 
 Copper  100 mg/kg 

Lead  200 mg/kg 
Strontium 35 mg/kg 
Zinc  1,330 mg/kg 

continues next page 
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BOX 4-3 Continued 

Geographical area had the largest effect on the data observations, while land use, season, and 
age influenced many fewer parameters.  The most obvious relationship was found for high dissolved 
solids and conductivity associated with winter samples from snowmelt areas.  The high winter 
concentrations slowly decreased with time, with the lowest concentrations noted in the fall.  Another 
important observation was the common association between zinc and toxicity.  Residential-area samples 
generally had larger zinc concentrations than the samples from commercial and industrial areas.  
Samples from the newest areas also had higher zinc concentrations compared to samples from older 
areas.  No overall patterns were observed for zinc concentrations in sediment samples obtained from 
manholes.  Other constituents (especially nutrients and pesticides) were also found to have higher 
concentrations in water collected from manholes in newer residential areas.  Very few organic toxicants 
were found in the water samples, but sediment sample organic toxicant concentrations appeared to be 
well correlated to sediment texture and color.  About 10 to 25 percent of the sediment samples had 
relatively large concentrations of organics.  Bacteria analyses indicated some relatively high bacteria 
counts in a small percentage of the samples.  Bacteria were found in lower amounts during sampling 
periods that were extremely hot or extremely cold. Pacific Northwest samples also had the lowest bacteria 
counts. 

The data were used to develop and test predictive equations based on site conditions.  These 
models were shown to be valid for most of the data, but the highest concentrations were not well 
predicted.  Therefore, special comparisons of many site conditions were made for the manholes having 
water with the highest concentrations of critical constituents for comparison to the other locations.  It was 
interesting to note that about half of the problem manholes were repeated samples from the same sites 
(after complete pumping), but at different seasons, indicating continuous problems and not discrete 
incidents.  In addition, the problem manholes were found for all areas of the country and for most rain 
conditions.  Water clarity and color, along with sediment texture, were found to be significant factors 
associated with the high concentrations of other constituents, while land use was also noted as a 
significant factor.  These factors can be used to help identify problem manholes, but the rates of false 
positives and false negatives were found to be high.  Therefore, these screening criteria can be used to 
identify more likely problematic manholes, but other methods (such as confirmation chemical analyses) 
are also needed to identify those that could not be identified using these simpler methods. 

The field analytical test methods worked reasonably well, but had much higher detection limits 
than advertised, limiting their usefulness.  Due to the complexity and time needs for many of these on-site 
analyses, it is usually more effective to analyze samples at a central facility.  For scheduled maintenance 
operations, a crew could arrive at the site before the maintenance time to collect samples and have them 
analyzed before the maintenance crew arrives.  For emergency repairs, it is possible to pump the 
collected water into a tank truck for later analyses, treatment, and disposal.   

The treatment scenario developed and tested is relatively rapid and cheap and can be used for all 
operations, irrespective of screening analyses.  Chemical addition (using ferric chloride) to the standing 
water in the manhole was found to reduce problematic levels of almost all constituents to low levels.  
Slow pumping from the water surface over about a 15- to 30-minute period, with the discharged water 
then treated in 20-µm cartridge filters, allows the manhole to be entered and the repairs made relatively 
rapidly, with the water safely discharged.  The remaining several inches of water in the bottom of the 
manhole, along with the sediment, can be removed at a later time for proper disposal. 

SOURCE: Pitt et al. (1998). 
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242 Urban Stormwater Management in the United States 

Outfall Monitoring at a Single Industrial Facility for Permit Compliance and to Demonstrate 
Effectiveness of Control Practices 

Sampling at an individual facility results in outfall data that can be compared to pre-
control conditions and numeric standards.  There are many guidance documents and reports 
available describing how to monitor stormwater at an outfall.  Two comprehensive sources that 
describe stormwater monitoring procedures include the handbook written by Burton and Pitt 
(2002) and a recent guidance report prepared by Shaver et al. (2007).  There are a number of 
basic components that need to be included for an outfall characterization monitoring effort, many 
which have been described in this report.  These include the following: 
• rainfall monitoring in the drainage area (rate and depth, at least at two locations). 
• flow monitoring at the outfall (calibrated with known flow or using dye dilution methods). 
•	 flow-weighted composite sampler, with sampler modified to accommodate a wide range of 

rain events. 
•	 recommended use of water quality sonde to obtain high-resolution and continuous 


measurements of such parameters as turbidity, conductivity, pH, oxidation reduction 

potential, dissolved oxygen (DO), and temperature. 


•	 preparation of adequate experimental design that quantifies the needed sampling effort to 
meet the data quality objectives (adequate numbers of samples in all rain categories and 
seasons). 

•	 selection of constituents that meet monitoring objectives.  In addition, the analytical 

methods must be appropriately selected to minimize “nondetected” values. 


•	 monitoring station maintenance must also be conducted appropriately to ensure reliable 

sample collection.  Sampling plan must also consider sample retrieval, sample 

preparation and processing, and delivery to the analytical laboratory to meet quality 

control requirements.  


Burton and Pitt (2002) describe these monitoring components in detail, along with many other 
monitoring elements of potential interest (e.g., receiving water biological, physical, and chemical 
monitoring, including sediment and habitat studies), and include many case studies addressing 
these components, along with basic statistical analyses and interpretation of the collected data.  
Box 4-4 provides a detailed example of industrial stormwater monitoring at individual sites in 
Wisconsin. 

In general, monitoring of industries should be tailored to their stormwater pollution 
potential, considering receiving water uses and problems.  There are a number of site survey 
methods that have been developed to rank industry by risk that mostly rely on visual inspections 
and information readily available from regional agencies.  The Center for Watershed Protection 
developed a hot-spot investigation procedure that is included in the Urban Subwatershed 
Restoration Manual No. 11 (Wright et al., 2005).  This site survey reconnaissance method ranks 
each site according to its likely stormwater pollutant discharge potential.  A detailed field sheet is 
used when surveying each site to assist with the visual inspections. Cross and Duke (2008) 
developed a methodology, described in greater detail in Chapter 6, to visually assess industrial 
facilities based on the level of activities exposed to stormwater. They devised four categories— 
Category A, no activities exposed to stormwater; Category B, low intensity; Category C, medium 
intensity; and Category D, high intensity—and tested this scheme by examining many southern 
Florida industrial facilities.  About 25 percent of the facilities surveyed that were officially 
included in the stormwater permit program had no stormwater exposure (Category A), but very 
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243 Monitoring and Modeling 

few had submitted the necessary application to qualify for an exception under the “no exposure” 
rule. Slightly more than half of the of the surveyed facilities were included in the “no exposure” 
and “low exposure” categories, obviously deserving less attention compared to the higher impact 
categories. 

BOX 4-4 
Wisconsin’s Monitoring of Industrial Stormwater 

The State of Wisconsin also uses a site assessment method to rank industrial operations into 
three tiers, mostly based on their standard industrial codes.  This system groups facilities by industry and 
how likely they are to contaminate stormwater.  The general permits differ in monitoring requirements, 
inspection frequency, plan development requirements, and the annual permit fee.  The Tier 1 general 
permit covers the facilities that are considered “heavy” industries, such as paper manufacturing, chemical 
manufacturing, petroleum refining, ship building/repair, and bulk storage of coal, minerals, and ores.  The 
monitoring required of these facilities is presented in this box.  The Tier 2 general permit covers facilities 
that are considered “light” industries and includes such sites as furniture manufacturing, printing, 
warehousing, and textiles.  Facilities with no discharge of contaminated stormwater are in the Tier 3 
category and include sites that have no outdoor storage of materials or waste products. 

In accordance with the Wisconsin MSGP, Tier 1 industries are required to perform an annual 
chemical stormwater sampling at each outfall for those residual pollutants listed in the industry’s 
stormwater pollution prevention plan.  The one runoff event selected for sampling must occur between 
March and November and the rainfall depth must be at least 0.1 inch.  At least 72 hours must separate 
the sampled event and the previous rainfall of 0.1 inch.  The concentration of the pollutant must represent 
a composite of at least three grab samples collected in the first 30 minutes of the runoff event.  There is 
concern about the value of collecting so few samples from just one storm each year. 

To evaluate how well this sampling protocol characterizes pollutant concentrations in industrial 
runoff, the Wisconsin Department of Natural Resources partnered with the USGS to collect stormwater 
samples from three Tier 2 industrial sites (Roa-Espinosa and Bannerman, 1994).  Seven runoff events 
were monitored at each site, and the samples were collected using five different sampling methods, 
including (1) flow-weighted composites, (2) time-based discrete samples, (3) time-based composites, (4) 
a composite of discrete samples from first 30 minutes, and (5) time-based composite sheet flow samples.  
The first three methods have been described previously.  For the composite of discrete samples from the 
first 30 minutes, the sampler is programmed to take an aliquot after a set period of time (usually every 5 
minutes) and the aliquots are combined into one container.  The sampler stops collecting samples after 
30 minutes.  For many sites the samples are collected manually, so there is a high probability the sample 
does not represent the first 30 minutes of the event.  For the time-based composite sheet flow samples, a 
sheet flow sampler is programmed to take an aliquot of sheet flow after a set period of time (usually about 
every 5 to 15 minutes). All the aliquots are deposited in one bottle beneath the surface of the ground.  All 
of the parts of the hydrograph receive equal weight in the final concentration, but the larger number of 
aliquots makes for a reasonably accurate composite concentration.  This method is unique in that it can 
be placed near the source of concern.  Automatic samplers were used for the first four methods, while 
sheet flow samplers designed by the USGS were used for the fifth method (Bannerman et al., 1993).  
Samples were collected during the entire event.  All the automatic samplers had to be installed at a 
location with concentrated flow, such as an outfall pipe, while the sheet flow samplers could be installed 
in the pavement near a potential source, such as a material storage area. 

The time-based discrete, time-based composite, first-30-minute composite, and sheet flow 
samples were analyzed for COD, total recoverable copper, total recoverable lead, total recoverable zinc, 
TSS, total solids, and hardness.  In addition to these constituents, the flow-weighted composite samples 
were analyzed for antimony, arsenic, beryllium, chromium, ammonia-N, nitrate plus nitrite, TKN, and TP.  
All the analysis was done at the State Laboratory of Hygiene in Madison, Wisconsin, and the data are 
stored in the USGS’s QWDATA database. 

continues next page 
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BOX 4-4 Continued 

The number of samples collected during a runoff event varied greatly among the five types of 
sampling.  By design, the median number of samples collected for the first 30 minutes was three.  Limits 
on the funds available for laboratory cost limited the time-based discrete sampling to about six per storm.  
Since they are not restricted by laboratory cost, the composites can be based on more sub-samples 
during a storm.  Thus, the median numbers of sub-samples collected for the flow-weighted composite and 
time-based composite were 13 and 24, respectively.  The time-based composite sheet flow sample could 
not document the number of samples it collected, but it was set to collect a sample every few minutes. 

To judge the accuracy of the sampling methods, one method had to be selected as the most 
representative of the concentration and load affecting the receiving water.  Because a relatively large 
number of samples are collected and the timing of the sampling is weighted by volume, the flow-weighted 
composite concentrations were used as the best representation of the quality of the industrial runoff.  
Concentrations in water samples collected by the time-based composite method compared very well to 
those collected by the flow-weighted composite method, especially if the time-based composite  
resulted in 20 sub-samples or more.  This was not true for the discrete sampling method, because many 
fewer sub-samples were used to represent changes across the hydrograph.  The time-based composite 
sheet flow sampler produced concentrations slightly higher than the time-based composite samplers 
collecting water in the concentrated flow.  Concentrations from the sheet flow sampler are probably not 
diluted by other source areas such as the roof. 

Concentrations of total recoverable zinc and TSS collected in the first 30 minutes of the event 
were usually two to three times higher than the flow-weighted composite samples.  For many of the 
events, the highest concentration of these constituents occurred in the first 10 minutes of the event.  
Although the concentrations might be higher in the first part of the event, the earlier parts of the event 
might only represent one third or less of the total runoff volume.  Thus, using the concentrations from the 
first 30 minutes of the event could greatly overestimate the constituent load from the site. 

Along with accuracy, the selection of an appropriate sampling method must consider cost and the 
criteria for installing the sampling equipment.  To measure flow, the site must have a location where the 
flow is concentrated, such as a pipe or well-defined channel, and the runoff is just coming from the site.  
Out of 474 sites evaluated for this project, only 14 met the criteria for an accurate flow measurement.  A 
few more sites might be suitable for using an automatic sampler without flow measurements, but the 
number of sites would still be limited.  Sheet flow samplers can be used on most sites, since they are 
simply installed in the pavement near the source of concern.  

For each sampling method, approximate costs were determined including equipment, installation 
of equipment, and the analysis of one sample (Table 4-5).  Collecting the samples and processing the 
data should also be included, but they were not because this cost is highly variable.  Flow-weighted 
composite and time-based discrete sampling had the highest cost.  Flow measurements made the 
composite sampling more expensive, while the laboratory cost of analyzing six discrete samples 
increased the cost of the time-based discrete method.  It should be noted that hand grab samples could 
be used to collect the discrete samples in the first 30 minutes at lower cost, although this depends 
strongly on the skill of the person collecting the sample.  The sheet flow sampler could be the most cost 
effective approach to sampling an industrial site.  

TABLE 4-5 Cost of Using Different Sampling Methods in 1993 Dollars 
Method Estimated Cost for equipment, installation, and analysis of 

one sample 
Flow-weighted composite $16,052 
Time-based discrete $22,682 
Time-based composite $5,920 
First-30-minutes (automatic sampler) $6,000 
First-30-minutes (grab sample) $1,8001 

Time-based composite sheet flow sampler $2,889 
1Cost of laboratory analysis only. SOURCE: Reprinted, with permission, Roa-Espinosa and Bannerman 
(1994).  Copyright 1994 by the American Society of Civil Engineers. 
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245 Monitoring and Modeling 

BOX 4-4 Continued 

A determination must be made of how many runoff events should be sampled in order to 
accurately characterize a site’s water quality.  As shown in Table 4-6, representing a site with the results 
from one storm can be very misleading.  Concentrations in Table 4-6 were collected by the flow-weighted 
composite method.  The geometric means of EMCs from five or more events were very different than the 
lowest or highest concentration observed for the set of storms.  The chances of observing an extreme 
value by sampling just one event is increased by selecting a sampling method designed to collect a 
limited number of sub-samples, such as the first-30-minutes method.  Too few storms were monitored in 
this project to properly evaluate the variability in the EMCs, but sufficient changes occur between the zinc 
and TSS geometric means in Table 4-6 to suggest that a compliance monitoring schedule should include 
a minimum of five events be sampled each year.  

To overcome the high COV observed for municipal stormwater data collected in Wisconsin, 
EMCs should be determined for about 40 events (Selbig and Bannerman, 2007; Horwatich et al., 2008).  
The 40 event mean concentrations would probably represent the long-range distribution of rainfall depths, 
and there would be sufficient data available to perform some trend analysis, such as evaluating the 
benefits of an SCM implemented at an industrial site.  Monitoring 40 events each year, however, would 
be too costly for an annual compliance monitoring schedule for each industrial site. 

TABLE 4-6 Effects of Including a Different Number of Events in the Geometric Mean Calculation for Zinc 
and TSSa 

Number of Events Total Recoverable Zinc Total Suspended Solids 
AC Rochester 

1 (Lowest Concentration) 57 8 
1 (Highest Concentration) 150 84 
3 76 24 
5 91 36 

PPG Industries 
1 (Lowest Concentration) 140 32 
1 (Highest Concentration) 330 49 
3 153 57 
6 186 53 

Warman International 
1 (Lowest Concentration) 68 17 
1 (Highest Concentration) 140 56 
3 67 15 
5 81 26 
7 74 19 
aSamples were collected using the flow-weighted composite method. SOURCE: Reprinted, with 
permission, Roa-Espinosa and Bannerman (1994).  Copyright 1994 by the American Society of Civil 
Engineers. 

Results from this project indicate that the stormwater monitoring required at industrial sites cannot 
adequately characterize the quality of runoff from an industrial site.  Only collecting samples from the first 
30 minutes of a storm is probably an overestimate of the concentration, and a load calculated from this 
concentration would exaggerate the impact of the site on the receiving waters.  Time- and flow-based 
composite sampling would be much better methods for monitoring a site if there are locations to operate 
an automatic sampler.  For sites without such a location, the time-based composite sheet flow sampler 
offers the best results at the least cost.  Given all the variability in concentrations between runoff events, 
the annual monitoring schedule for any site should include sampling multiple storms. 
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246 Urban Stormwater Management in the United States 

Recommendations for Industrial Stormwater Monitoring 

Suitable industrial monitoring programs can be implemented for different categories of 
industrial activities. The following is one such suggestion, based on the likely risks associated 
with stormwater discharges from each type of facility. 

No Exposure to Industrial Activities and Other Low-Risk Industrial Operations 

For sites having limited stormwater exposure to industrial operations, such as no outdoor 
storage of materials or waste products, basic monitoring would not normally be conducted.  
However, roof runoff (especially if galvanized metals are used) and large parking areas need to 
be addressed under basic stormwater regulations dealing with these common sources of 
contaminants and the large amounts of runoff that may be produced.  Simple SCM guidance 
manuals can be used to select and size any needed controls for these sites, based on the areas of 
concern at the facility. For these facilities, simple visual inspections with no monitoring 
requirements may be appropriate to ensure compliance with the basic stormwater regulations.  A 
regionally calibrated stormwater quality model can be used to evaluate these basic stormwater 
conditions and to calculate the expected benefits of control measures.  Periodic random 
monitoring of sites in this category should be conducted to verify the small magnitude of 
discharges from these sites and the performance of SCMs. 

Medium-Risk Industrial Operations 

For “medium-intensity” industry facilities, site inspections and modeling should be 
supplemented with suitable outfall monitoring to ensure compliance.  As noted in Box 4-2, there 
can be a tremendous amount of variability in industrial runoff characteristics.  However, the 
dataset described in that example was a compilation of data from many different types of 
facilities, with no separation by industrial type. Even different facilities in a single industrial 
group may have highly variable runoff characteristics.  However, a single facility has much less 
variability, and reasonable monitoring strategies can be developed for compliance purposes.  As 
noted in Box 4-4, about 40 samples were expected to be needed for each site in that example.  
With typical permit periods of five years, this would require that less than ten samples per year 
(more than the three samples per year currently obtained at many locations) be collected in order 
to determine the EMC for the site for comparison to allowable discharge conditions.  Obviously, 
the actual number of samples needed is dependent on the variability of the runoff characteristics 
and the allowable error, as described elsewhere.  After about 10 to 15 storms have been 
monitored for a site, it would be possible to better estimate the total number of samples actually 
needed based on the data quality objectives. If the monitoring during the permit period indicated 
excessive stormwater discharges, then the SCMs are obviously not adequate and would need 
improvement.  The permit for the next five-year period could then be modified to reflect the need 
for more stringent controls, and suitable fines accessed if the facility was not in compliance.  It is 
recommended that absolute compliance not be expected in the industrial permits, but that 
appropriate benchmarks be established that allow a small fraction of the monitored events to 
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247 Monitoring and Modeling 

exceed the goals.  This is similar to discharge permit requirements for combined sewers, and for 
air quality regulations, where a certain number of excessive periods are allowed per year. 

High-Risk Industrial Facilities 

For “high-risk” industrial sites of the most critical nature, especially if noncompliance 
may cause significant human and environmental health problems, visual inspections and site 
modeling should be used in conjunction with monitoring of each event during the permit period.  
Because of the potential danger associated with noncompliance, the most stringent and robust 
controls would be required, and frequent monitoring would be needed to ensure compliance.  If 
noncompliance was noted, immediate action would be needed to improve the discharge 
conditions. This is similar to industrial and municipal NPDES monitoring requirements for point 
sources. 

MODELING TO LINKING SOURCES OF POLLUTION  

TO EFFECTS IN RECEIVING WATERS
 

Stormwater permitting is designed to regulate dischargers, develop information, and 
reduce the level of stormwater pollutants and impact on receiving waterbodies.  An important 
assumption is that the level of understanding of the stormwater system, through a combination of 
monitoring and modeling, is sufficient to associate stormwater discharges with receiving 
waterbody impacts. Impairment of waterbodies can occur for a variety of physical, chemical, 
and biological reasons, often with a complex combination of causes.  The ambient water quality 
of a receiving waterbody, which may result in a determination of impairment, is itself a function 
of the total mass loading of pollutant; dilution with stream discharge or standing waterbody 
volume; the capacity of the aquatic ecosystem to assimilate, transform, or disperse the pollutant; 
and transport out of the waterbody.  In addition to the chemical and physical attributes of the 
water, impairment may also be characterized by degraded biologic structure or geomorphic form 
of the waterbody (e.g., channel incision in urban areas).  Interactions between multiple pollutant 
loadings, long turnover and residence times, saturation effects, and cascading feedbacks with 
biological communities complicate the apparent response of waterbodies to pollutant discharge.  
This is particularly important when considering cumulative watershed effects, in which 
interactions between stressors and long-term alteration of watershed conditions may contribute to 
threshold responses of a waterbody to continued loading or alteration.  Under these conditions, 
simple “loading-response” relations are often elusive and require consideration of historical and 
local watershed conditions. 

As an example, pollutant loading at high stream flow or into strong tidally flushed 
systems may be advected downstream or into the coastal ocean without building up significant 
concentrations, while pollutant loading at low flow may not be effectively transported and 
dispersed and may build up to harmful concentrations.  In the former case the pollutant may be 
rapidly transported out of the local waterbody, but may impact a more distant, downstream 
system.  In addition, certain pollutants, such as inorganic nitrogen, may be discharged into 
surface waters and subsequently transformed and removed from the water column into 
vegetation or outgassed (e.g., volatilized or denitrified) into the atmosphere under certain 
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248 Urban Stormwater Management in the United States 

ecosystem conditions.  Sediment and other pollutants may be stored for long time periods in 
alluvial or lacustrine deposits, and then remobilized long after the initial loading into a stream 
reach or standing waterbody in response to extreme climate events, land-use change, reservoir 
management, or even reductions in the pollutant concentrations in the water column.  
Consequently, long lags may exist between the actual discharge of the sediment (and any 
pollutants adsorbed or otherwise stored within the deposits) and their contribution to waterbody 
impairment.  Therefore, understanding the fate of pollutants, particularly nonconservative forms, 
may require consideration of the full ecosystem cycling and transport of the material over long 
time periods. 

Impairment of waterbodies can be assessed on the basis of biological indicators, as 
discussed in Chapter 2. As organisms and communities respond to multiple stressors, it is not 
always clear what the direct or indirect effects of any specific pollutant discharge is, or how that 
may be exacerbated by correlated or interacting activity in the watershed.  The association of 
specific types of impairment with surrounding land use implicitly accounts for these interactions 
but does not provide a mechanistic understanding of the linkage sufficient to specify effective 
remedial activity.  However, much progress has been made in determining toxic effects of certain 
contaminants on different aquatic species assemblages (see, e.g., Shaver et al., 2007) and on 
quantifying impacts of land use on flow duration curves, EMCs, and loading rates for a number 
of pollutants (Maestre and Pitt, 2005).  For the latter effort, it has been shown that there is large 
variability within land-use categories, both as a function of specific SCMs and of innate 
differences due to historical legacies, climate, and hydrogeology. 

A protocol linking pollutants in stormwater discharges to ambient water quality criteria 
should be based on conservation of mass, in which the major inputs, outputs, transformations, 
and stores of the pollutant can be quantified. Indeed, these are the components of hydrologic and 
watershed models used to simulate the fate and transport of stormwater and its pollutants.  SCMs 
that improve ambient water quality criteria are designed to act on one or more of these mass 
balance terms.  A number of these measures act to reduce the magnitude of a stormwater source 
(e.g., porous pavement), while others are designed to absorb or dissipate a pollutant within a 
hydrologic flowpath downstream from a source (e.g., rain garden, detention pond, stream 
restoration). The latter requires some consideration of the flowpath from the source to the 
receiving waterbody.  Therefore, determining the major sources, sinks, and transformations of 
the pollutant should be the first step in this procedure.  For a number of pollutants there may be 
very few potential sources, while for others there may be multiple significant sources.  The 
spatial diversity of these sources and sinks may also range from uniform distribution to “hot 
spot” patterns that are difficult to detect and quantify.  Many stormwater models work effectively 
with sources, but are not structured to follow the transport or transformation of pollutants from 
source to waterbody along hydrologic flowpaths. 

Figure 4-14 shows the drainage area of Jordan Lake, an important regional drinking water 
source in the Triangle area of North Carolina.  Catchment areas are shaded to relate the 
percentage of industrial and commercial land cover, according to the National Land Cover 
Database (NLCD). Figure 4-15 shows a small tributary within the Jordan Lake watershed in 
Chapel Hill (outlined in Figure 4-14) with a high-resolution image of all impervious surfaces 
overlain on the topographically defined surface flowpath network.  Each of the distributed 
sources of stormwater is routed through a flowpath consisting of other pervious and impervious 
segments, within which additions, abstractions, and transformations of water and pollutants 
occur depending on weather, hydrologic, and ecosystem conditions.  The cumulative delivery 
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249 Monitoring and Modeling 

and impact of all stormwater sources include the transformations occurring along the flowpaths, 
which could include specific SCMs such as detention or infiltration facilities or simply 
infiltration or transformations in riparian areas or low-order streams.  The riparian area may be 
bypassed depending on stormwater concentration or piping, and it may have various levels of 
effectiveness on reducing pollutants depending on geomorphic, ecosystem, and hydrologic 
conditions. The ability of a stormwater model to capture these types of effects is a key property 
influencing its ability to associate a stormwater source with a waterbody outcome. 

FIGURE 4-14 The drainage area to Jordan Lake, a major drinking water reservoir in the 
Triangle area of North Carolina, is under nutrient-sensitive rules, requiring reductions in total 
nitrogen and phosphorus.  Drainage flowlines and catchment areas are from NHDplus, and are 
shaded according to their percentage of industrial and commercial land cover from the NLCD.  
The area outlined in red is a small urban catchment, detailed in Figure 4-15, and comprised of a 
wooded central region, surrounded by residential and institutional land use. 
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250 Urban Stormwater Management in the United States 

FIGURE 4-15 A small urban catchment in the Lake Jordan watershed of North Carolina with 
distributed sources of impervious surface (buildings and roads) stormwater arranged within the 
full surface drainage flowpath system.  Stormwater from each source is routed down surface 
and subsurface flowpaths to the nearest tributary and out the drainage network, with additions 
and abstractions of water and pollutants along each flowpath segment. 

This section discusses the fundamentals of stormwater modeling and the capabilities of 
commonly used models.  Much of this information is captured in a summary table at the end of 
the section (Table 4-7).  The models included are the following: 

•	 The Rational Method, or Q = C*I*A, where Q is the peak discharge for small urban 
catchments, A is the catchment area, I is the rainfall intensity, and C is a rainfall-runoff 
coefficient. 

•	 The Simple Method, which classifies stormwater generation and impact regimes by the 
percent impervious cover 

•	 TR-20 and TR-55 
•	 The Generalized Watershed Loading Function (GWLF) 
•	 Program for Predicting Polluting Particle Passage through Pits, Puddles, and Ponds (P8) 
•	 Model for Urban Stormwater Improvement Conceptualization (MUSIC) 
•	 Stormwater Management Model (SWMM) 
•	 Source Loading and Management Model (WinSLAMM) 
•	 Soil and Water Assessment Tool (SWAT) 
•	 Hydrologic Simulation Program–Fortran (HSPF) 
•	 Western Washington Hydrologic Model 
• Chesapeake Bay Watershed Model (CBWM) 

Detailed descriptions of some of these models and their unique applications are given in 
Appendix D. 
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Fundamentals of Stormwater Models 

Stormwater models are designed to evaluate the impacts of a stormwater discharge on a 
receiving waterbody.  In order to do this, the model must have the capability of describing the 
nature of the source term (volumes, constituents), transport and transformation to the receiving 
waterbody, and physical, chemical, and biological interaction with the receiving water body and 
ecosystem.  No model can mechanistically reproduce all of these interactions because of current 
limitations in available data, incomplete understanding of all processes, and large uncertainties in 
model and data components.  Computer resources, while rapidly advancing, still limit the 
complexity of certain applications, especially as spatial data become increasingly available and it 
is tempting to model at ever-increasing resolution and comprehensiveness.  Therefore, models 
must make a set of simplifying assumptions, emphasizing more reliable and available data, while 
attempting to retain critical processes, feedbacks, and interactions.  Models are typically 
developed for a variety of applications, ranging from hydraulic design for small urban 
catchments to urban and rural pollutant loading at a range of watershed scales. 

An evaluation of the current state of stormwater modeling should say much about our 
ability to link pollutant sources with effects in receiving waters.  Both stormwater models and 
models supporting the evaluation of SCM design and effectiveness are based on simulating a 
mass budget of water and specific pollutants.  The detail of mass flux, transformation, and 
storage terms vary depending on the scale and purpose of the application, level of knowledge 
regarding the primary processes, and available data.  In many cases, mechanisms of 
transformation may be either poorly understood or may be dependent on detailed interactions.  
As an example, nitrogen-cycle transformations are sensitive to very short temporal and spatial 
conditions, termed “hot spots” and “hot moments” relative to hydrologic flowpaths and moisture 
conditions (McClain et al., 2003). 

Stormwater runoff production and routing are common components of these models.  All 
models include an approach to estimate the production of stormwater runoff from one or more 
zones in the watershed, although runoff routing from the location(s) of runoff production to a 
point or waterbody is not always included explicitly.  Major divisions between approaches are 
found in the representation of the watershed “geography” in terms of patterns and heterogeneity, 
and in runoff production and routing. Some stormwater models do not consider the effects of 
routing from a runoff source to a local waterbody directly, but may attempt to reproduce net 
impacts at larger scales through the use of unit hydrograph theory to estimate peak flows, and 
delivery ratios or stormwater control efficiency factors to estimate export to a waterbody.   

There are a number of different approaches and paradigms used in stormwater models 
that include varying degrees of watershed physical, biological, and chemical process detail, as 
well as spatial and temporal resolution and the representation of uncertainty in model estimates.  
A number of researchers have written about the nature of watershed models (e.g., Beven, 2001; 
Pitt and Vorhees, 2002). At present, many hydrologic and stormwater models have become so 
complex, with multiple choices for different components, that standard descriptions apply only to 
specific components of the models.  The following discussion is generalized; most models fit the 
descriptions only to certain degrees or only under specific conditions in which they are operated. 
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Lumped Versus Distributed Approaches 

Central to the design of watershed models is the concept of a “control volume,” which is 
a unit within which material and energy contents and balances are defined, with boundaries 
across which material and energy transport occurs.  Control volumes can range from multiple 
subsurface layers and vegetation canopy layers bounded in three dimensions to a full watershed.  
Lumped models ignore or average spatial heterogeneity and patterns of watershed conditions, 
representing all control volumes, and the stores, sources, and sinks of water and pollutants in a 
vertically linked set of conceptual components, such as surface interception, unsaturated and 
saturated subsurface zones, and a single stream or river reach.  For example, SWAT or HSPF are 
conceptually lumped at the scale of subwatersheds (e.g., the level of geography in Figure 4-14) 
and do not show any spatial patterns at higher resolutions (e.g., Figure 4-15) than these units.  
While multiple land-use/soil combinations may be represented, these models do not represent the 
connectivity of the land segments (e.g., which land segments drain into which land segments) 
and assume all unique land segment types drain directly to a stream.   

Distributed models include some scheme to represent spatial heterogeneity of the 
watershed environment pertinent to stormwater generation, including land cover, soils, 
topography, meteorological inputs, and stream reach properties distributed through a set of 
linked control volumes.  Control volumes representing land elements, including vertically linked 
surface and subsurface stores, are connected by a representation of water and pollutant lateral 
routing through a network of flowpaths that may be predefined or set by the dynamics of surface, 
soil, and saturated zone water storage.  The land elements may be grid cells in a regular lattice, 
or irregular elements (e.g., triangles) with the pattern adapted to variations in land surface 
characteristics or hydraulic gradients. 

A number of models are intermediate between lumped and distributed, with approaches 
such as lumping at the subwatershed scale, incorporating statistical distributions of land element 
types within subwatersheds but without explicit pattern representation, or lumping some 
variables and processes (such as groundwater storage and flux), while including distributed 
representation of topography and land cover.  Thus, within the model SLAMM (Pitt and 
Vorhees, 2002), the catchment is described in sufficient detail to summarize the breakdown of 
different drainage sequences.  As an example, roof area will be broken down to the proportion 
that drains to pervious areas and to directly connected impervious areas.  An important 
distinction is that there is no routing of the output of one land element into another, such that 
there is no drainage sequence that may significantly modify the stormwater runoff from its 
source to the stream.  Implicitly, all land elements drain directly into a stream, although a loss 
rate or delivery ratio can be specified. 

The choice of a more lumped or distributed model is often dependent on available data 
and overall complexity of the model.  Simpler, lumped models may be preferred in the absence 
of sufficient data to effectively parameterize a distributed approach, or for simplicity and 
computational speed.  However, fully lumped models may be limited in their ability to represent 
spatial dependency, such as the development and dynamics of riparian zones, or the effects of 
SCM patterns and placement.  As there is typically an irreducible level of spatial heterogeneity in 
land surface characteristics down to very small levels below the resolution of individual flow 
elements, we note that all models lump at some scale (Beven, 2000). 
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Mechanistic Versus Conceptual Process Representation 

Mechanistic, or process-based, approaches attempt to reproduce key stormwater transport 
and transformation processes with more physically, chemically, or biologically based detail, 
while conceptual models represent fluxes between stores and transformations with aggregate, 
simplified mathematical forms.  No operational models are built purely from first principles, so 
the distinction between mechanistic and conceptual process basis is one of degree. 

The level of sampling necessary to support detailed mechanistic models, as well as 
remaining uncertainty in physicochemical processes active in heterogeneous environments 
typically limits the application of first-principle methods.  The development or application of 
more mechanistic approaches is currently limited by available measurements, which require both 
time and resources to adequately carry out.  Unfortunately, modeling and monitoring have often 
been mutually exclusive in terms of budgets, although it is necessary for both to be carefully 
planned and integrated. A new generation of sensors and a more rigorous and formal sampling 
protocol for existing methods will be necessary to advance beyond the current practice.   

At present, most operational hydrologic and transport models are based on a strong set of 
simplifying assumptions regarding active processes and/or the spatial variation of sources, sinks, 
and stores in the watershed. Runoff production can be computed by a range of more mechanistic 
to more conceptual or empirical methods.  More mechanistic methods include estimation of 
infiltration capacities based on soil hydraulic properties and moisture conditions, excess runoff 
production, and hydraulic routing over land surfaces into and through a stream-channel network.  
More conceptual approaches use a National Resources Conservation Service (NRCS) curve 
number approach (see Box 4-5) and unit hydrograph methods to estimate runoff volume and time 
of concentration. Pollutant concentrations or loads are often estimated on the basis of look-up 
tables using land use or land cover.  Land use- or land cover-specific EMC or unit area loading 
for pollutants can be developed directly from monitoring data or from local, regional, or national 
databases.  The NSQD statistically summarizes the results of a large number of stormwater 
monitoring projects (as discussed previously in this chapter).  The effects of SCM performance 
(typically percent removal) can be estimated from similar databases (e.g., 
www.bmpdatabase.org).  A set of models, such as SWAT, incorporate fairly detailed 
descriptions of nutrient cycling as an alternative to using EMC, requiring more detailed inputs of 
soil, crop, and management information.  Unfortunately, the detailed biogeochemistry of this and 
similar models is typically not matched by the hydrology, which remains lumped at individual 
Hydrologic Response Unit (HRU) levels using NRCS curve number methods, although options 
exist to incorporate more mechanistic infiltration excess runoff. 

Deterministic Versus Stochastic Methods 

Deterministic models are fully determined by their equation sets, initial and boundary 
conditions, and forcing meteorology.  There are no components that include random variation.  
In a stochastic model, at least one parameter or variable is drawn from a probability distribution 
function such that the same model set-up (initial and boundary conditions, meteorology, 
parameter sets) will have randomly varying results.  The advantage of the latter approach is the 
ability to generate statistical variability of outcomes, reflecting uncertainty in parameters, 
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processes, or any other component.  In fact, any deterministic model can be operated in a 
stochastic manner by sampling parameter values from specified probability distributions. 

It is recognized that information on the probability distribution of input parameters may 
be scarce.  For situations with limited information on parameter values, one option is to assume a 
uniform distribution that brackets a range of values of the parameter reported in the literature.  
This would at least be a start in considering the impacts of the variability of model inputs on 
outputs. A thorough discussion on methods for incorporating uncertainty analysis into model 
evaluation is provided in Chapter 14 of Ramaswami et al. (2005).  It should be noted that the 
ability to generate probability distribution information on stormwater outcomes requires a 
potentially large number of model runs, which may be difficult for detailed mechanistic and 
distributed models that have large computational loads.   

Continuous Versus Event-Based Approaches 

Another division between modeling approaches is the time domain of the simulation.  
Event-based models limit simulation time domains to a storm event, covering the time of rainfall 
and runoff generation and routing.  Initial conditions need to be estimated on the basis of 
antecedent moisture or precipitation conditions.  For catchments in which runoff is dominated by 
impervious surfaces, this is a reasonable approach.  In landscapes dominated by variable source 
area runoff dynamics in which runoff is generated from areas that actively expand and contract 
on the basis of soil moisture conditions, a fuller accounting of the soil moisture budget is 
required. Furthermore, event-based modeling is inappropriate for water quality purposes 
because it will not reproduce the full distribution of receiving water problems.  Continuous 
models include simulation of a full time domain composed of storm and inter-storm periods, thus 
tracking soil moisture budgets up to and including storm events. 

Outfall Models 

After beneficial use impairments are recognized, cause-and-effect relationships need to 
be established and restorative discharge goals need to be developed.  Models are commonly used 
to calculate the expected discharges for different outfalls affecting the receiving water in a 
community. All of the models shown in Table 4-7 can calculate outfall discharge quantities, 
although some may only give expected average annual discharge.  Models calculate these 
discharges using a variety of processes, but all use an urban hydrology component to determine 
the runoff quantity and various methods to calculate the quality of the runoff.  The runoff 
quantity is multiplied by the pollutant concentration in the outfall to obtain the mass discharges 
of the different pollutants. The outfall mass discharge from the various outfalls in the area can 
then be compared to identify the most significant outfalls that should be targeted for control.   

The most common hydrology “engines” in simple stormwater models are the NRCS 
curve number method or a simple volumetric runoff coefficient—Rv, the ratio of runoff to 
rainfall—for either single rainfall events or the total annual rainfall depth.  Runoff quality in the 
simple models is usually calculated based on published EMCs for similar land uses in the same 
geographical area. More complex models may use build-up and wash-off of pollutants from 
impervious surfaces in a time series or they may derive pollutant concentrations from more 
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detailed biogeochemical cycling mechanisms, including atmospheric deposition and other inputs 
(e.g., fertilizer). Some models use a combination of these processes depending on the area 
considered, and others offer choices to the model user.  Again, these processes all need local 
calibration and verification to reduce the likely uncertainty associated with the resultant 
calculated discharge conditions. 

Source Area 

When the outfalls are ranked according to their discharges of the pollutants of 
importance, further detailed modeling can be conducted to identify sources of the significant 
pollutants within the outfall drainage area.  Lumped parameter models cannot be used, as the 
model parameters vary within the drainage area according to the different source areas.  
Distributed area models can be used to calculate contributions from different source areas within 
the watershed area. This information can then be used to rank the land uses and source area 
contributions. In-stream responses can be calculated if the land-area models are linked to 
appropriate receiving-water models.   

Need for Coupling Models 

As urban areas become increasingly extensive and heterogeneous, including a gradient of 
dense urban to forest and agricultural areas, linkage and coupling of models to develop feedback 
and interactions (e.g., impacts of urban runoff hydraulics with stream scour and sedimentation, 
mixed with agricultural nutrient and sediment production on receiving waterbodies) is a critical 
area that requires more development.  In general, stormwater models were designed to track and 
predict discharges from sources by surface water flowpaths into receiving waterbodies, such that 
infiltration was considered to be a loss (or retention) of water and its constituents.  To fully 
evaluate catchment-scale impacts of urbanization on receiving waterbodies, the infiltration term 
needs to be considered a source term for the groundwater, and a groundwater component or 
model needs to be coupled to complete the surface–subsurface hydrologic interactions and 
loadings to the waterbody. 

Finally, each of the models may or may not incorporate explicit consideration of SCM 
performance based on design, implementation and location within the catchment.  As discussed 
in the next chapter, SCM models can range from simple efficiency factors (0–1 multipliers on 
source discharge) to more detailed treatment of physical, chemical, and biological transport and 
transformations. 

Linking to Receiving-Water Models 

Specific problems for urban receiving waters need to be identified through 
comprehensive field monitoring and modeling.  Monitoring can identify current problems and 
may identify the stressors of importance (see Burton and Pitt [2002] for tools to evaluate 
receiving water impairments).  However, monitoring cannot predict conditions that do not yet 
exist and for other periods of time that are not represented at the time of monitoring.  Modeling 
is therefore needed to gain a more comprehensive understanding of the problem.  In small-scale 
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totally urbanized systems, less complex receiving-water models are needed.  However, as the 
watershed becomes more complex and larger with multiple land uses, the receiving-water 
models also need to become more complex.  Complex receiving-water models need to include 
transport and transformations of the pollutants of concern, for example.  Examples of models 
shown on the comparison table that include receiving-water processes are MUSIC and HSPF.  
Other models (such as WinSLAMM) provide direct data links to external receiving-water 
models. Calibration and verification of important receiving-water processes that are to be 
implemented in a model can be very expensive and time consuming, and still result in substantial 
uncertainty. 

Model Calibration and Verification 

Calibration is the process where model parameters are adjusted to minimize the 
difference between model output and field measurements, with an aim of keeping model 
parameters within a range of values reported in the literature.  Model verification, similar to 
model validation, is used to mean comparison between calibrated model results using part of a 
data set as input and results from application of the calibrated model using a second 
(independent) part of the data set as input.  Oreskes et al. (1994) present the viewpoint that no 
model can really be verified; at best, verification should be taken to mean that a model is 
consistent with a physical system under a given set of comparison data.  This is not synonymous 
with saying that the model can reliably represent the real system under any set of conditions.  In 
general, the water quantity aspects of stormwater modeling are easier to calibrate and verify than 
the water quality aspects, in part because there are more water quantity data available and 
because chemical transformations are more complex to simulate.  A thorough discussion of the 
broad topic of model evaluation is provided by several excellent texts on this subject, including 
Schnoor (1996) and Ramaswami et al. (2005). 

Models in Practice Today 

Table 4-7 presents a set of models used for stormwater evaluation that range in 
complexity from first-generation stormwater models making use of simple empirical land 
cover/runoff and loading relations to more detailed and information-demanding models.  The 
columns in Table 4-7 provide an abbreviated description of some of the attributes of these 
models—common usage, typical application scales, the degree of model complexity, some data 
requirements (for the hydrologic component), whether the model addresses groundwater, and 
whether the model has the ability to simulate SCMs.  Models capable of simulating a water 
quality component require EMC data, with some models also having a simple build-up/wash-off 
approach to water quality simulation (e.g., SWMM, WinSLAMM, and MUSIC) and others 
simulating more complex geochemistry (e.g., SWAT and HSPF).  The set of columns in Table 4
7 is not meant to be exhaustive in describing the models, which is why websites are provided for 
comprehensive model descriptions and data requirements.   

In addition to the models listed in Table 4-7, a representative set of emerging research 
models that are not specifically designed for stormwater, but may offer some advantages for 
specific uses, are also described below. In general, it is important that models that integrate 
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257 Monitoring and Modeling 

hydrologic, hydraulic, meteorologic, water quality, and biologic processes maintain balance in 
their treatment of process details.  Both model design and data collection should proceed in 
concert and should be geared toward evaluating and diagnosing the consistency of model or 
coupled model predictions and the uncertainty attached to each component and the integrated 
modeling system.  The models should be used in a manner that produces both best estimates of 
stormwater discharge impacts on receiving waterbodies, as well as the level of uncertainty in the 
predictions. 

The Rational Method is a highly simplified model widely used to estimate peak flows for 
in sizing storm sewer pipes and other low level drainage pathways.  The method assumes a 
constant rainfall rate (intensity), such that the runoff rate will increase until the time at which all 
of the drainage area contributes to flow at its outlet (termed the time of concentration). The 
product of the drainage area and rainfall intensity is considered to be the input flow rate to the 
drainage area under consideration; the ratio of the input flow rate to an outflow discharge rate is 
termed the runoff coefficient.  Runoff coefficients for a variety of land surface types and slopes 
have been compiled in standard tables (see e.g., Chow et al., 1988).  The outflow is determined 
by multiplying inflow (rainfall intensity times drainage area) by the runoff coefficient for the 
land-surface type. As pointed out by Chow et al. (1988), this method is often criticized owing to 
its simplified approach, so its use is limited to stormwater inlet and piping designs. 

The Simple Method estimates stormwater pollutant loads for urban areas, and it is most 
valuable for assessing and comparing the relative stormwater pollutant load changes of different 
land use and stormwater management scenarios.  It requires a modest amount of information, 
including the subwatershed drainage area and impervious cover, stormwater pollutant 
concentrations (as defined by the EMC), and annual precipitation.  The subwatershed can be 
broken up into specific land uses, such that annual pollutant loads are calculated for each type of 
land use. Stormwater pollutant concentrations are usually estimated from local or regional data, 
or from national data sources.  The Simple Method estimates pollutant loads for chemical 
constituents as a product of annual runoff volume and pollutant concentration, as L = 0.226 R x 
C x A, where L = annual load (lbs), R = annual runoff (inches), C = pollutant concentration 
(mg/l), and A = area (acres). 

Of slightly increased complexity are those models initially developed decades ago by the 
Soil Conservation Service, now the NRCS of the U.S. Department of Agriculture (USDA).  
NRCS Technical Releases (TR) 20 and 55 are widely used in many municipalities, despite the 
availability of more rigorous, updated stormwater models.  Box 4-5 provides an overview of the 
NRCS TR-55 assumptions and approaches. 
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258 Urban Stormwater Management in the United States 

BOX 4-5 
NRCS Technical Release 55 

NRCS methods to estimate runoff volumes and flows have been popular since the early 1950s 
(Rallison, 1980).  Fundamentally they can be broken into the separation of runoff from the rainfall volume 
(Curve Number Method), the pattern of runoff over time (dimensionless unit hydrograph), and their 
application within computer simulation models.  In the late 1970s these components were packaged 
together in a desktop hydrology method known as Technical Release 55 (TR-55).  TR-55 became the 
primary model used by the majority of stormwater designers, and there is considerable confusion over the 
terms used to describe what aspects of the NRCS methods are in use. 

The NRCS Curve Number Method was first derived in the 1950s for prediction of runoff from 
ungauged agricultural areas.  It relates two summation ratios, that of runoff to rainfall and that of moisture 
retained to maximum potential retention. Two statistically based relations were developed to drive the 
ratio, the first of which is based on a “curve number” which depicts the soil type, land cover, and initial 
moisture content.  The second or initial abstraction is defined as the volume of losses that occur prior to 
the initiation of runoff, and is also related to the curve number.  Data were used to derive curve numbers 
for each soil type and cover as shown in Figure 4-17 (Rallison, 1980). 

The Curve Number method is a very practical method that gives “average” runoff results from a 
watershed and is used in many models (WIN TR-55, TR-20, SWMM, GWLF, HEC-HMS, etc.).  Caution 
has to be exercised when using it for smaller urbanizing storm events.  For example, past practice was to 
average curve numbers for developments for pavement and grass based on percent imperviousness.  
While this works well for large storms, for smaller storms it gives erroneous answers through violation of 
the initial abstraction relationship.  Current state manuals (MDE, 2000; PaDEP, 2006) do not allow paved- 
and unpaved-area curve numbers to be averaged.  When applied to continuous simulation models (such 
as in SWMM or GWLF), it requires an additional method to recover the capacity to remove runoff because 
the soil capacity to infiltrate water is restored over time. 

The NRCS Dimensionless Unit Hydrogaph has also evolved over many years and simply creates 
a temporal pattern from the runoff generated from the curve number method.  This transformation is 
based upon the time of concentration, defined as the length of time the water takes to travel from the top 
to the bottom of the watershed. The dimensionless curve ensures that conservation of mass is 
maintained.  The main purpose of this method is to estimate how long it takes the runoff generated by the 
curve number to run off the land and produce discharge at the watershed outlet.   

continues next page 
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259 Monitoring and Modeling 

BOX 4-5 Continued 

FIGURE 4-17  Development of curve number from collected data. SOURCE: Reprinted, with permission, 
from Rallison (1980). Copyright 1980 by the American Society of Civil Engineers. 

The NRCS curve number and dimensionless unit hydrograph were first incorporated in the Soil 
Conservation Service (SCS) TR-20 hydrologic computer model developed in the 1960s.  As most 
stormwater professionals did not have access to mainframes, SCS put together TR-55, which created a 
hand or calculator method to apply the curve number and dimensionless unit hydrograph.  In order to 
create this hand method, many runs were generated using TR-20 to develop patterns for different times 
of concentration.  The difficulty with using the original TR-55 in the modern era is that the simplifications 
to the hydrograph development do not allow the benefits of SCMs to be easily accounted for. 

The use of the term TR-55 has been equated with the curve number method; this has created 
confusion, especially when it is included in municipal code.  Further clouding the issue, there are two 
types of TR-55 computer models available.  One is based on the original, outdated, simplified hand 
method, and the other (Win TR-55) returns to the more appropriate application of the curve number and 
dimensionless hydrograph methods.  In either case, the focus of these models is on single event 
hydrology and cannot easily incorporate or demonstrate the benefits of the wide range of structural and 
nonstructural SCMs.  Note that the curve number and dimensionless unit hydrograph methods are 
incorporated in many continuous flow models, including SWMM and GWLF, as the basis of runoff 
generation and runoff timing. 
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260 Urban Stormwater Management in the United States 

A number of watershed models that are used for stormwater assessment are lumped, 
conceptual forms, with varying levels of process simplification and spatial patterns aggregated at 
the subwatershed level, with aspatial statistical distribution of land types as described above.  
The GWLF model (Haith and Shoemaker, 1987) is an example of this type of approach, using 
simple land use-based EMC with NRCS curve number estimates of runoff within a watershed 
context. GWLF is a continuous model with simplified upper- and lower-zone subsurface water 
stores, and a simple linear aquifer to deliver groundwater flow.  EMCs are assigned or calibrated 
for subsurface and surface flow delivery, while sediment erosion and delivery are computed with 
the use of the Universal Soil Loss Equation and delivery coefficients.  The methods are easily 
linked to a Geographical Information System (GIS), which provides land-use composition at the 
subwatershed level and develops estimates of runoff and loading that are typically used to 
estimate annual loading.  AVGWLF links GWLF with ArcView and is used as a planning- or 
screening-level tool.  A recent example of AVGWLF for nutrient loading linked to a simple 
stream network nutrient decay model for the development of a TMDL for a North Carolina water 
supply area is given in Box 4-6. 

P8 (Program for Predicting Polluting Particle Passage through Pits, Puddles, and Ponds) 
is a curve number-based model for predicting the generation and transport of stormwater runoff 
pollutants in urban watersheds, originally developed to help design and evaluate nutrient control 
in wet detention ponds (Palmstrom and Walker, 1990; http://wwwalker.net/p8/).  Continuous 
water-balance and mass-balance calculations are performed and consist of the following 
elements: watersheds, devices, particle classes, and water quality components.  Continuous 
simulations use hourly rainfall and daily air temperature time series.  The model was initially 
calibrated to predict runoff quality typical of that measured under NURP (EPA, 1983).  SCMs in 
P8 include detention ponds (wet, dry, extended), infiltration basins, swales, and buffer strips.  
Groundwater and baseflows are also included in the model using linear reservoir processes. 

MUSIC is a part of the Catchment Modelling Toolkit (www.toolkit.net.au) developed by 
the Cooperative Research Center for Catchment Hydrology in Australia (Wong et al., 2001).  
The model concentrates on the quality and quantity of urban stormwater, including detailed 
accounting of multiple SCMs acting within a treatment train and life-cycle costing.  It employs a 
simplified rainfall–runoff model (Chiew and McMahon, 1997) based on impervious area and two 
moisture stores (shallow and deep). TSS, total nitrogen, and total phosphorus are based on 
EMCs, sampled from lognormal distributions.  The model does not contain detailed hydraulics 
required for routing or sizing of SCMs, and it is designed as a planning tool. 

EPA’s SWMM has the capability of simulating water quantity and quality for a single 
storm event or for continuous runoff.  The model is commonly used to design and evaluate 
storm, sanitary, and combined sewer systems.  SWMM accounts for hydrologic processes that 
produce runoff from urban areas, including time-varying rainfall, evaporation, snow 
accumulation and melting, depression storage, infiltration into soil, percolation to groundwater, 
interflow between groundwater and the drainage system, and nonlinear reservoir routing of 
overland flow. Spatial variability is modeled by dividing a study area into a collection of 
smaller, homogeneous subcatchment areas, each containing its own fraction of pervious and 
impervious sub-areas.  Overland flow can be routed between sub-areas, between subcatchments, 
or between entry points of a drainage system.  SWMM can also be used to estimate the 
production of pollutant loads associated with runoff for a number of user-defined water quality 
constituents. Transport processes include dry-weather pollutant buildup over different land uses, 
pollutant wash-off from specific land uses, direct contribution of rainfall deposition, and the  
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261 Monitoring and Modeling 

BOX 4-6 
The B. Everett Jordan Lake GWLF Watershed Model Development 

Jordan Lake is a regionally important water supply reservoir at the base of the 1,686-square-mile 
Haw watershed in North Carolina (see Figure 4-18).  It is considered a nutrient-sensitive waterbody.  
Officials are now in the process of implementing watershed goals to reduce nitrogen and phosphorus, 
with the reduction goals differentiated by geographic location within the basin.  In support of the 
development of these rules as part of a TMDL effort, the North Carolina Division of Water Quality 
commissioned a water quality modeling study (Tetra Tech, 2003).  The modeling effort was needed to 
support the evaluation of nutrient reduction strategies in different parts of the watershed relative to Jordan 
Lake, which requires both a model of nutrient loading, as well as river transport and transformation.  
Given data and resource restrictions, a more detailed model was not considered feasible.  As GWLF does 
not support nutrient transformations in the stream network, the model was used in conjunction with a 
method to decay nutrient source loading by river transport distance to the lake.  A spreadsheet model 
was designed to take as input GWLF estimates of seasonal loads for 14-digit hydrologic unit code (HUC) 
subbasins of the Haw, and to reduce the loads by river miles between the subwatershed and Jordan 
Lake. The GWLF loading model was calibrated to observations in small subwatersheds within the Haw 
using HRUs developed from soil and NLCD land classes, updated with additional information from county 
GIS parcel databases and the 2000 Census.  This information was used to estimate subwatershed 
impervious surface cover, fertilizer inputs, runoff curve numbers, soil water capacity, and vegetation cover 
to adjust evapotranspiration rates.  Wastewater disposal (sewer or septic) was estimated on the basis of 
urban service boundaries. GWLF was used to provide loading estimates, using limited information on soil 
and groundwater nutrient concentrations, and calibrated delivery ratios.  In-stream loss was based on a 
first-order exponential decay function of river travel time to Jordan Lake, with the decay coefficient 
generated by estimates of residence time in the river network, and upstream/downstream nutrient loads 
following non-linear regression methods used in SPARROW (Alexander et al., 2000).  Further 
adjustments based on impoundment trapping of sediment and associated nutrient loads were carried out 
for larger reservoirs in the Haw.  The results provided estimates of both loading and transport efficiency to 
Jordan Lake, with estimates of relative effectiveness of sectoral loading reductions in different parts of the 
watershed.   

FIGURE 4-18  14 digit HUCs draining to Jordan Lake in the Haw River watershed of North Carolina.  
SOURCE: NHD+. 
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262 Urban Stormwater Management in the United States 

action of such SCMs as street cleaning, source control, and treatment in storage units, among 
others. Further details are provided in Appendix D. 

Watershed models such as SWAT (Arnold et al., 1998) or HSPF (Bicknell et al., 1997, 
2005) have components based on similar land-use runoff and loading factors, but also 
incorporate options to utilize detailed descriptions of interception, infiltration, runoff, routing, 
and biogeochemical transformations.  Both models are based on hydrologic models that were 
developed prior to the availability of detailed digital spatial information on watershed form and 
use conceptual control volumes that are not spatially linked.  HRUs are based on land use, soils, 
and vegetation (and crop) type, among other characteristics, and are considered uniformly 
distributed through a subbasin.  Within each HRU, simplified representations of soil upper and 
lower zones, or unsaturated and saturated components, are vertically integrated with a conceptual 
groundwater storage-release component.  There is no land surface routing and all runoff from a 
land element is considered to reach the river reach, with some delivery ratio if appropriate for 
sediment and other constituents.  Like GWLF, the models are typically not designed to estimate 
loadings from individual dischargers, but are used to help guide and develop TMDL for 
watersheds. SWAT and HSPF are integrated within the EPA BASINS system 
(http://www.epa.gov/waterscience/basins) with GIS tools designed to use available spatial data to 
set up and parameterize simulations for watersheds within the United States.  Examples of 
combining one of these models, typically designed for larger-scale applications (such as the area 
shown in Figure 4-14) with more site-specific models such as SLAMM or SWMM, are given in 
Box 4-7. 

BOX 4-7 
Using SWAT and WinSLAMM to Predict Phosphorus Loads in the Rock River Basin, Wisconsin 

Wisconsin Administrative Code NR 217 states that wastewater treatment facilities in Wisconsin 
must achieve an effluent concentration of 1 mg/L for phosphorus.  Alternative limits are allowed if it can 
be demonstrated that achieving the 1 mg/L limit will not “result in an environmentally significant 
improvement in water quality” (NR 217.04(2)(b)1).  In response to NR 217, a group of municipal 
wastewater treatment facilities formed the Rock River Partnership (RRP) to assess water quality 
management issues (Kirsch, 2000).  The RRP and the Wisconsin Department of Natural Resources 
funded a study to seek water quality solutions across all media, and not just pursue additional reductions 
from point sources.  A significant portion of the study required a modeling effort to determine the 
magnitude of various nutrient sources and determine potential reductions through the implementation of 
global SCMs. 

The Rock River Basin covers approximately 9,530 square kilometers and lies within the glaciated 
portion of south central and eastern Wisconsin (Figure 4-19).  The Rock River and its numerous 
tributaries thread their way through this landscape that spreads over 10 counties inhabited by more than 
750,000 residents.  There are 40 permitted municipalities in the watershed, representing 4 percent of the 
land area, and they are served by 57 sewage treatment plants.  Urban centers include Madison, 
Janesville, and Beloit as well as smaller cities such as Waupun, Watertown, Oconomowoc, Jefferson, and 
Beaver Dam. Although the basin is experiencing rapid growth, it is still largely rural in character with 
agriculture using nearly 75 percent of the land area.  Crops range from continuous corn and corn– 
soybean rotations in the south to a mix of dairy, feeder operations, and cash cropping in the north.  The 
basin enjoys a healthy economy with a good balance of agricultural, industrial, and service businesses. 

The focus of the modeling was to construct an intermediate-level macroscale model to better 
quantify phosphorus loads from point and nonpoint sources throughout the basin.  The three goals of the 
modeling effort were to (1) estimate the average annual phosphorus load, (2) estimate the relative 

continues next page 
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263 Monitoring and Modeling 

BOX 4-7 Continued 

contribution of phosphorus loads from both nonpoint (urban and agricultural) and point sources, and (3) 
estimate changes in average annual phosphorus loads from the application of global SCMs and point 
source controls. 

SWAT was selected for the agricultural analysis and WinSLAMM was selected to develop 
phosphorus loads for the urban areas.  WinSLAMM was selected to make estimates of stormwater loads, 
because it is already calibrated in Wisconsin for stormwater volumes and pollutant concentrations.  
Outputs of phosphorus loads from WinSLAMM were used as input to SWAT.  One output of SWAT was a 
total nonpoint phosphorus load based on agricultural loads calculated in SWAT and stormwater loads 
estimated by WinSLAMM. 

SWAT was calibrated with data from 23 USGS gauging stations in the Rock River Basin.  
Hydrology was balanced first on a yearly basis looking at average annual totals, then monthly to verify 
snowfall and snowmelt routines, and then daily.  Daily calibration was conducted to check crop growth, 
evapotranspiration, and daily peak flows.  Crop yields predicted by SWAT were calibrated to those 
published in the USDA Agricultural Statistics.  

Under current land-use and management conditions, the model predicted an average annual load 
of approximately 1,680,000 pounds of total phosphorus for the basin with 41 percent from point sources 
and 59 percent from nonpoint sources.  Less than 10 percent of the annual phosphorus load is generated 
by the urban areas in the watershed.  Evaluation of various SCM scenarios shows that with 
implementation of NR 217 (applicable point source effluent at 1 mg/L) and improvement in tillage 
practices and nutrient management practices, total phosphorus can be reduced across the basin by 
approximately 40 percent.  It is important to note that the nonpoint management practices that were 
analyzed were limited to two options: modifications in tillage practices, and adoption of recommended 
nutrient application rates.  No other management practices (i.e., urban controls, riparian buffer strips, etc.) 
were simulated.  Urban controls were not included because the urban areas contributed a relatively small 
percentage of the total phosphorus load.  Thus, loadings depicted by SWAT under these management 
scenarios do not necessarily represent the lowest attainable loads.  Results suggest that a combination of 
point and nonpoint controls will be required to attain significant phosphorus reductions. 

FIGURE 4-19  Rock River Basin, Wisconsin. SOURCE: Reprinted, with permission, from Kirsch (2000). 
Copyright 2000 by American Society for Biological and Agricultural Engineers. 
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264 Urban Stormwater Management in the United States 

The CBWM is a detailed watershed model that is extended from HSPF as a base, but 
includes additional components to incorporate stormwater controls at the land segment level.  
HSPF is operated for a number of subbasins, and each subbasin model includes different land 
segments based on land cover and soil units as aspatial, lumped distribution functions, but also 
includes representation of SCMs and (large) stream routing.  Model implementation at the scale 
of the full Chesapeake Bay watershed requires fairly coarse-grained land partitioning.  A 
threshold of 100 cfs mean annual flow is used to represent streams and rivers, and the one-to-one 
mapping of land segment to river reach produces large, heterogeneous land segments as the basic 
runoff-producing zones. SCMs are implemented either at the field or runoff production unit as 
distinct land segment types in terms of management or land cover, or as “edge-of-field” 
reductions of runoff or pollutant loads. The latter are assigned as static efficiency factors 
irrespective of flow conditions or season, with all SCMs within a land segment integrated into a 
single weighted efficiency value. 

SLAMM is designed for complex, urban catchments and is used as a planning tool to 
assess both stormwater and pollutant runoff production and the capability of specific stormwater 
control strategies to reduce stormwater discharges from urban sources.  It is specifically designed 
to capture the most significant distributed and sequential drainage effects of variable source areas 
in urban catchments (Pitt and Vorhees, 2002) and is based on detailed descriptions of the 
catchment composition, including both type and relative position (drainage sequence) of land 
elements.  The model is dependent on high-resolution classification or description of the 
catchment that has become increasingly available in urban areas over the past two decades, and 
comprehensive field assessment of runoff and pollutant loading from different urban land 
elements.  SLAMM uses continuous simulation for some aspects, such as the build up of street 
pollutant loads between storms, while using event-based simulation for runoff.  The description 
of build-up and wash-off is a critical component in urban stormwater models applied to areas 
with substantial impervious surfaces and is a good example of the need to match detailed and 
rigorous field sampling in order to adequately describe and represent dominant processes.  
Details of measurement and model representation for build-up and wash-off of contaminants are 
given in Box 4-8. 

Potential New Applications of Coupled Distributed Models 

The advent of high-resolution digital topographic and land-cover data over the past two 
decades has fueled a significant shift in runoff modeling towards “spatially explicit” simulations 
that distinguish and connect runoff producing elements in a detailed flow routing network.  
While models developed prior to the availability of high-resolution data or based on older 
paradigms developed in the absence of this information required spatial and conceptual lumping 
of control volumes, more recently developed distributed models may contain control volumes 
linked in multiple vertical layers (soil and aquifer elements) and laterally from a drainage divide 
to the stream, including stream-channel and riparian segments.  A set of models has been 
developed and applied to stormwater generation using this paradigm that can be applied at the 
scale of residential neighborhoods, resolving land cover and topography at the parcel level. 
These models also vary in terms of their emphasis, with some models better representing coupled 
surface water–groundwater interactions, water, carbon and nutrient cycling, or land–atmosphere 
interactions.  Boyer et al. (2006) have recently reviewed a set of hydrologic and ecosystem 
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265 Monitoring and Modeling 

BOX 4-8 
Build-up and Wash-off of Contaminants from Impervious Surfaces 

The accumulation and wash-off of street particulates have been studied for many years (Sartor 
and Boyd, 1972; Pitt, 1979, 1985, 1987) and are important considerations in many stormwater models, 
such as SWMM, HSPF, and SLAMM, that require information pertaining to the movement of pollutants 
over land surfaces.  Accumulation rates are usually obtained through trial and error during calibration, 
with little, if any, actual direct measurements.  Furthermore, those direct measurements that have been 
made are often misapplied in modeling applications, resulting in unreasonable model predictions. 

Historically, streets have been considered the most important directly connected impervious 
surface.  Therefore, much early research was directed toward measuring the processes on these 
surfaces.  Although it was eventually realized that other surfaces can also be significant pollutant sources 
(see Pitt et al., 2005b,c, for reviews), additional research to study accumulation and wash-off for these 
other areas has not been conducted, such that the following discussion is focused on street dirt 
accumulation and wash-off.  

Accumulation of Particulates on Street Surfaces 

The permanent storage component of street surface particulates is a function of street texture 
and condition and is the quantity of street dust and dirt that cannot be removed naturally by rain or wind, 
or by street cleaning equipment.  It is literally trapped in the texture of the street.  The street dirt loading at 
any time is this initial permanent loading plus the accumulation amount corresponding to the exposure 
period, minus the resuspended material removal by wind and traffic-induced turbulence.   

One of the first research studies to attempt to measure street dirt accumulation was conducted by 
Sartor and Boyd (1972).  Field investigations were conducted between 1969 and 1971 in several cities 
throughout the United States and in residential, commercial, and industrial land-use areas.  Figure 4-20 is 
a plot of the 26 test area measurements collected from different cities, but separated by the three land 
uses.  The data are the accumulated solids loading plotted against the number of days since the street 
had been cleaned by the municipal street cleaning operation or a “significant” rain.  There is a large 
amount of variability. The street cleaning and this rain were both assumed to remove all of the street dirt; 
hence, the curves were all forced through zero loading at zero days. 

FIGURE 4-20 Accumulation curves developed during early street cleaning research.  SOURCE: Sartor 
and Boyd (1972). 
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266 Urban Stormwater Management in the United States 

BOX 4-8 Continued 

A more thorough study was conducted in San Jose, California by Pitt (1979), during which the 
measured street dirt loading for a smooth street was also found to be a function of time.  As shown in 
Figure 4-21, both accumulation rates and increases in particle size of the street dirt increase as time 
between street cleaning lengthens.  However, it is also evident that there is a substantial residual loading 
on the streets immediately after the street cleaning, which differs substantially from the assumption of 
Sartor and Boyd that rains reduce street dirt to zero.   

FIGURE 4-21  Street dirt accumulation and particle size changes on good asphalt streets in San Jose, 
California. SOURCE: Pitt (1979). 

The San Jose study also investigated the role of different street textures, which resulted in very 
different street dirt loadings.  Although the accumulation and deposition rates are quite similar, the initial 
loading values (the permanent storage values) are very different, with greater amounts of street dirt 
trapped by the coarser (oil and screens) pavement.  Street cleaning and rains are not able to remove this 
residual material.  The early, uncorrected Sartor and Boyd accumulation rates that ignored the initial 
loading values were almost ten times the corrected values that had reasonable “initial loads.”  

Finally, it was found that, at very long accumulation periods relative to the rain frequency, the 
wind losses (fugitive dust) may approximate the deposition rate, resulting in very little increases in 
loading.  In Bellevue, Washington, with inter-event rain periods averaging about three days, steady 
loadings were observed after about one week (Pitt, 1985).  However, in Castro Valley, California, the rain 
inter-event periods were much longer (ranging from about 20 to 100 days), and steady loadings were 
never observed (Pitt and Shawley, 1982). 

Taking many studies into account (Sartor and Boyd 1972—corrected; Pitt, 1979, 1983, 1985; Pitt 
and Shawley, 1982; Pitt and Sutherland, 1982; Pitt and McLean, 1986), the most important factors 
affecting the initial loading and maximum loading values have been found to be street texture and street 
condition, and not land use.  When data from many locations are studied, it is apparent that smooth 
streets have substantially less loadings at any accumulation period compared to rough streets for the 
same land use.  Very long accumulation periods relative to the rain frequency result in high street dirt 
loadings.  However, during these conditions the wind losses of street dirt (as fugitive dust) may 
approximate the deposition rate, resulting in relatively constant street dirt loadings. 

continues next page 
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267 Monitoring and Modeling 

BOX 4-8 Continued 

Wash-off of Street Surface Pollutants 

Wash-off of particulates from impervious surfaces is dependent on the available supply of 
particulates on the surface that can be removed by rains, the rain energy available to loosen the material, 
and the capacity of the runoff to transport the loosened material.  Observations of particulate wash-off 
during controlled tests have resulted in empirical wash-off models.  The earliest controlled street dirt 
wash-off experiments were conducted by Sartor and Boyd (1972) to estimate the percentage of the 
available particulates on the streets that would wash off during rains of different magnitudes.  Sartor and 
Boyd fitted their data to an exponential curve, as shown in Figure 4-22 (accumulative wash-off curves for 
several particle sizes).  The empirical equation that they developed, N = No e-kR, is only sensitive to the 
total rain depth up to the time of interest and the initial street dirt loading. 

FIGURE 4-22  Street dirt wash-off during high-intensity rain tests.  SOURCE: Sartor and Boyd (1972). 

There are several problems with this approach.  First, these figures did not show the total street 
dirt loading that was present before the wash-off tests.  Most modelers have assumed that the asymptotic 
maximum shown was the total “before-rain” street dirt loading; that is, the No factor has been assumed to 
be the total initial street loading, when in fact it is only the portion of the total street load available for 
wash-off (the maximum asymptotic wash-off load observed during the wash-off tests).  The actual total 
street dirt loadings were several times greater than the maximum wash-off amounts observed.  STORM 
and SWMM now use an availability factor (A) for particulate residue as a calibration procedure in order to 
reduce the wash-off quantity for different rain intensities (Novotny and Chesters, 1981).  Second, the 
proportionality constant, k, was found by Sartor and Boyd to be slightly dependent on street texture and 
condition, but was independent of rain intensity and particle size.  The value of this constant is usually 
taken as 0.18/mm, assuming that 90 percent of the particulates will be washed from a paved surface in 
one hour during a 13 mm/h rain.  However, Alley (1981) fitted this model to watershed outfall runoff data 
and found that the constant varied for different storms and pollutants for a single study area.  Novotny 
examined “before” and “after” rain-event street particulate loading data using the Milwaukee NURP 
stormwater data (Bannerman et al., 1983) and found almost a three-fold difference between the 
proportionality constant value for fine (<45 �m) and medium-sized particles (100 to 250 �m).  Jewell et 
al. (1980) also found large variations in outfall “fitted” values for different rains compared to the typical 
default value.  They stressed the need to have local calibration data before using the exponential wash-
off equation, as the default values can be very misleading.  The exponential wash-off equation for 
impervious areas is justified, but wash-off coefficients for each pollutant would improve its accuracy.  The 
current SWMM5 version discourages the use of accumulation and wash-off functions due to lack of data, 
and the misinterpretation of available data. 

continues next page 
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268 Urban Stormwater Management in the United States 

BOX 4-8 Continued 

It turns out that particle dislodgement and transport characteristics at impervious areas can be 
directly measured using relatively simple wash-off tests.  The Bellevue, Washington, urban runoff project 
(Pitt, 1985) included about 50 pairs of street dirt loading observations close to the beginnings and ends of 
rains to determine the differences in loadings that may have been caused by the rains.  The observations 
were affected by rains falling directly on the streets, along with flows and particulates originating from 
non-street areas. When all the data were considered together, the net loading difference was about 10 to 
13 g/curb-m removed, which amounted to a street dirt load reduction of about 15 percent.  Large 
reductions in street dirt loadings for the small particles were observed during these Bellevue rains.  Most 
of the weight of solid material in the runoff was concentrated in fine particle sizes (<63 µm). Very few 
wash-off particles greater than 1,000 µm were found; in fact, street dirt loadings increased for the largest 
sizes, presumably due to settled erosion materials.  Urban runoff outfall particle size analyses in Bellevue 
(Pitt, 1985) resulted in a median particle size of about 50 µm; similar results were obtained in the 
Milwaukee NURP study (Bannerman et al., 1983).  The results make sense because the rain energy 
needed to remove larger particles is much greater than for small particles. 

In order to clarify street dirt wash-off, Pitt (1987) conducted numerous controlled wash-off tests on 
city streets in Toronto.  The experimental factors examined included rain intensity, street texture, and 
street dirt loading.  The differences between available and total street dirt loads were also related to the 
experimental factors.  The runoff flow quantities were also carefully monitored to determine the magnitude 
of initial and total rain water losses on impervious surfaces.  The test setup was designed and tested to 
best represent actual rainfall conditions, such as rain intensities (3 mm/h) and peak rain intensities (12 
mm/h). The kinetic energies of the “rains” during these tests were therefore comparable to actual rains 
under investigation.  Figure 4-23 shows the asymptotic wash-off values observed in the tests, along with 
the measured total street dirt loadings.  The maximum asymptotic values are the “available” street dirt 
loadings (No).  As can be seen, the measured total loadings are several times larger than these 
“available” loading values.  For example, the asymptotic available total solids value for the high-intensity 
rain–dirty street–smooth street test was about 3 g/m2 while the total load on the street for this test was 
about 14 g/ m2, or about five times the available load.  The differences between available and total 
loadings for the other tests were even greater, with the total loads typically about ten times greater than 
the available loads.  The total loading and available loading values for dissolved solids were quite close, 
indicating almost complete wash-off of the very small particles. 

FIGURE 4-23  Wash-off plots for high rain intensity, dirty street, and smooth street test, showing the total 
street dirt loading.  SOURCE: Pitt (1987). 

continues next page 
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269 Monitoring and Modeling 

BOX 4-8 Continued 

The availability factor (the ratio of the available loading, N0, to the total loading) depended on the 
rain intensity and the street roughness, such that wash-off was more efficient for the higher rain energy 
and smoother pavement tests.  The worst case was for a low rain intensity and rough street, where only 
about 4.5 percent of the street dirt would be washed from the pavement.  In contrast, the high rain 
intensities on the smooth streets were more than four times more efficient in removing street dirt (20 
percent removal). 

A final important consideration in calculating wash-off of street dirt during rains is the carrying 
capacity of the flowing water to transport sediment.  If the calculated wash-off is greater than the carrying 
capacity (such as would occur for relatively heavy street dirt loads and low to moderate rain intensities), 
then the carrying capacity is limiting.  For high rain intensities, the carrying capacity is likely sufficient to 
transport most or all of the wash-off material.  Figure 4-24 shows the maximum wash-off amounts (g/m2) 
for the different tests conducted on smooth streets plotted against the rain intensity (mm/h) used for the 
tests (data from Sartor and Boyd, 1972, and Pitt, 1987).  Wash-off limitations for rough streets would be 
more restrictive. 

FIGURE 4-24  Maximum wash-off capacity for smooth streets (based on measurements of Sartor and 
Boyd, 1972; Pitt, 1987). If the predicted wash-off, using the previous “standard” wash-off equations, is 
smaller than the values shown in this figure, then those values can be used directly.  However, if the 
predicted wash-off is greater than the values shown in this figure, then the values in the figure should be 
used. 

Accumulation and Wash-off Summary 

This discussion summarized street particulate wash-off observations obtained during special 
wash-off tests, along with associated street dirt accumulation measurements.  The objectives of these 
tests were to identify the significant rain and street factors affecting particulate wash-off and to develop 
appropriate wash-off models.  The controlled wash-off experiments identified important relationships 
between “available” and “total” particulate loadings and the significant effects of the test variables on the 
wash-off model parameters.  Past modeling efforts have typically ignored or misused this relationship to 
inaccurately predict the importance of street particulate wash-off.  The available loadings were almost 
completely washed off streets during rains of about 25 mm (as previously assumed).  However, the 
fraction of the total loading that was available was at most only 20 percent of the total loading, and 
averaged only 10 percent, with resultant actual wash-offs of only about 9 percent of the total loadings. 

In many model applications, total initial loading values (as usually measured during field studies) 
are used in conjunction with model parameters as the available loadings, resulting in predicted wash-off 
values that are many times larger than observed.  This has the effect of incorrectly assuming greater 
pollutant contributions originating from streets and less from other areas during rains.  This in turn results 
in inaccurate estimates of the effectiveness of different source area urban runoff controls.  Although 
streets can be important sources of runoff and stormwater pollutants, their significance varies greatly 
depending on the land use and rainfall pattern.  They are much more important sources in areas having 
relatively mild rains (e.g., the Pacific Northwest), where contaminants from other potential sources are not 
effectively transported to the storm drainage system. 
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270 Urban Stormwater Management in the United States 

models in terms of their ability to simulate sources, transport, and transformation of nitrogen 
within terrestrial and aquatic ecosystems.  Data and information requirements are typically high, 
and the level of process specificity may outstrip the available information necessary to 
parameterize the integrated models.  However, an emphasis is placed on providing mechanistic 
linkage and feedbacks between important surface, subsurface, atmospheric, and ecosystem 
components.  Examples of these models include the Distributed Hydrology Soil Vegetation 
model (DHSVM, Wigmosta et al., 1994); the Regional Hydro-Ecologic Simulation System 
(RHESSys, Band et al., 1993; Tague and Band, 2004); ParFlow-Common Land Model (CLM, 
Maxwell and Miller, 2007); the Penn State Integrated Hydrologic Model (PIHM, Qu and Duffy, 
2007); the Soil Moisture Distribution and Routing (SMDR) model (Easton et al., 2007); and that 
of Xiao et al. (2007). 

One advantage of integrating surface and subsurface flow systems within any of these 
model structures is the ability to incorporate different SCMs by specifying characteristics of 
specific locations within the flow element networks linked to the subsurface drainage.  Examples 
can include alteration of surface detention storage and release curves to simulate detention 
ponds, or soil depth, texture, vegetation, and drainage release for rainfall gardens.  The 
advantage of this approach is the tight coupling of these SCM features with the connected 
surface and subsurface drainage systems, allowing the direct incorporation of the SCM as sink or 
source terms within the flowpath network.  Burgess et al. (1998) effectively demonstrated that 
suburban lawns can become the major source of stormwater in seasonally wet conditions 
(Seattle), while Cuo et al. (2008) have explored the modification of DHSVM to include detention 
SCMs. Xiao et al. (2007) explicitly integrated and evaluated parcel scale SCM design and 
efficiency into their model.  Wang et al. (2008) integrated a canopy interception model with a 
semi-distributed subsurface moisture scheme (TOPMODEL) to evaluate the effectiveness of 
urban tree canopy interception on stormwater production, utilizing a detailed spatial dataset of 
urban tree cover. Band et al. (2001) and Law (2003) coupled a water-, carbon-, and nitrogen-
cycling model to a distributed water routing system modified from DHSVM to simulate nitrogen 
cycling and export in a high-spatial-resolution representation of forested and suburban 
catchments.  While these models have the potential to directly link stormwater generation with 
specific dischargers, the challenge of scaling to larger watersheds remains.  SMDR (Easton et al., 
2007) has recently been used to integrate rural and urban stormwater production, including 
dissolved phosphorus source and transport in New York State. 

Alternatives to mass budget-based models include fully statistical approaches such as 
simple regressions based on watershed land use and population (e.g., Boyer et al., 2002); 
nonlinear regression using detailed watershed spatial data and observed loads to estimate 
retention parameters and loading of nutrients, sediment, and other pollutants (e.g., Smith et al., 
1997; Brakebill and Preston, 1999; Schwarz et al., 2006); and Bayesian chain models (e.g., 
Reckhow and Chapra, 1999; Borsuk et al., 2001).  These models have the advantage of being 
data-based, and therefore capable of assimilating observations as they become available to 
update water quality probabilities, but also lack a process basis that might support management 
intervention.  A major debate exists within the literature as to the relative advantages of detailed 
process-based models that may not have inadequate information for parameterization, and the 
more empirical, data-based approaches. 
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TABLE 4-7 Example Mathematical Models That Have Been or Can Be Used in Stormwater Modeling 
Model Common Use Typical 

Scale Complexity Data Requirements Ground-
water SCM Reference 

Rational 
Method 

Urban hydraulic 
design—peak flow 

Small Simple Land cover, rainfall 
intensity, Tc 

None None Standard hydrology 
text 

Simple 
Method 

Urban annual 
runoff, loads 

Small to 
medium 

Simple Impervious surface 
cover, land use, 
annual rainfall 

None None http://www.stormwa 
tercenter.net/monit 
oring%20and%20a 
ssessment/simple 
%20meth/simple.ht 
m 

TR-20 
TR-55 

Rural/urban runoff 
production for 
simple stormwater 
models, hydraulic 
design 

Small to 
medium 

Simple to 
medium 

Land use, soil 
texture, Tc 

None Pond sizing for 
hydraulic benefits 
and others through 
CN modification 

http://www.wsi.nrcs 
.usda.gov/products/ 
W2Q/H&H/Tools_ 
Models 

GWLF Rural/urban runoff, 
pollutant loading 

Medium to 
watershed 

Simple to 
medium 

Land use, soil 
texture, precipitation 
time series 

Simple 
linear 
reservoir 

Runoff reduction 
with CN 
modification 

Haith and 
Shoemaker (1987) 
http://www.avgwlf.p 
su.edu/overview.ht 
m 

P8 Urban runoff, 
pollutant loading 

Small to 
large 

Simple to 
medium 

Land use, soil 
texture, precipitation 
time series, SCM 
type and sizing 

Simple 
linear 
reservoir 

Runoff reduction 
with CN 
modification, ponds 
(evaluation and 
sizing), infiltration, 
street cleaning 

Palmstrom and 
Walker (1990) 
http://www.wwwalk 
er.net/p8/ 

MUSIC Urban runoff, 
pollutant loading, 
hydraulic design, 
simple receiving 
water 

Small to 
large 

Medium to 
complex 

Land use, soil 
texture, 
precipitation/PET? 
time series, drainage 
system details, SCM 
type and sizing 

Simple 
linear 
reservoir 

Comprehensive 
evaluation of SCM 
systems 

Wong (2000) 
(proprietary) 
http://www.toolkit.n 
et.au/cgi
bin/WebObjects/too 
lkit.woa/wa/product 
Details?productID= 
1000000 
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272 Urban Stormwater Management in the United States 

Model Common Use Typical 
Scale Complexity Data Requirements Ground-

water SCM Reference 

SWMM Urban runoff, 
pollutant loading, 
hydraulic design 

Small to 
large 

Medium to 
complex 

Land use, soil 
texture, 
meteorological time 
series, drainage 
system details, SCM 
type and sizing 

Simple 
linear 
reservoir? 

Infiltration 
practices, ponds, 
street cleaning 

http://www.epa.gov 
/ednnrmrl/models/s 
wmm 

PCSWMM Same as above Same as 
above 

Same as 
above 

Same as above Same as 
above 

Enhanced SCM 
compared to 
SWMM 

(proprietary) 
http://www.comput 
ationalhydraulics.c 
om/Software/PCS 
WMM.NET 

WinSLAMM Urban runoff, 
pollutant loads 

Small to 
large 

Intermediate Land cover, land 
use, development 
characteristics, 
soil texture, 
compaction, rainfall 
event time series, 
monthly PET, 
monthly water 
evaporation, SCM 
type and sizing 

Mounding 
under 
infiltration 
controls 

Comprehensive 
evaluation of SCM 
systems  

(proprietary) 
http://www.winslam 
m.com/prod01.htm 

SWAT Rural runoff, 
loading 

Medium to 
watershed 

Intermediate Land cover/land use, 
soil texture, 
precipitation, 
temperature, 
humidity, solar 
radiation time or PET 
series 

Simple 
subbasin 
reservoir 

Impoundments, 
agricultural 
conservation 
practices, nutrient 
management, 
buffers 

http://www.epa.gov 
/waterscience/BASI 
NS/bsnsdocs.html# 
swat 

HSPF Comprehensive 
watershed 
evaluation, 
receiving water 
dynamics 

Medium to 
watershed 

Complex Land cover/land use, 
soil texture, 
precipitation, 
temperature, 
humidity, solar 
radiation or PET time 
series 

Subbasin 
reservoir 

Infiltration, ponds Bicknell et al. 
(2005) 
http://www.epa.gov 
/ceampubl/swater/h 
spf/index.htm 

http://www.epa.gov 
/waterscience/BASI 
NS/bsnsdocs.html# 
hspf 
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Model Common Use Typical 
Scale Complexity Data Requirements Ground-

water SCM Reference 

WWHM 
HSPF engine with 
regional 
modifications, 

Puget 
Sound 

Complex Same as above Same as 
above 

Enhanced 
infiltration, ponds 
(from HSPF) 

http://www.ecy.wa. 
gov/programs/wg/st 
ormwater/wwhm_tr 
aining/index.html. 

CBWM 
HSPF engine with 
regional 
modifications, 
integration specific 
spatial data 
processing 

Chesapeake 
Bay 
Watershed 

Complex Same as above Same as 
above 

Enhanced 
infiltration, ponds 
(from HSPF) 

http://www.chesape 
akebay.net/phase5. 
htm 

1 Note: CN, curve number 
2 
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274 Urban Stormwater Management in the United States 

Limitations in Extending Stormwater Models to Biological Impacts 

The mass budget approach may be successful in developing the physical and chemical 
characteristics of the receiving waterbody in terms of the flow (or stage) duration curve, the 
distribution of concentrations over time, and the integrated pollutant storage and flux (load) 
terms.  However, the biological status of the waterbody requires a link between the physical and 
chemical conditions, primary productivity, and trophic system interactions.  Progressing from 
aquatic ecosystem productivity to trophic systems includes increasingly complex ecological 
processes such as competition, herbivory, predation, and migration.  To date, mechanistic 
linkage between flow path hydraulics, biogeochemistry, and the ecological structure of the 
aquatic environment has not been developed.  Instead, habitat suitability for different 
communities is identified through empirical sampling and analysis, with the implicit assumption 
that, as relative habitat suitability changes, transitions will occur between species or 
assemblages.  These methods may work well at the base of the trophic system (algae, 
phytoplankton) and for specific conditions such as DO limitations on fish communities, but the 
impacts of low to moderate concentrations of pollutants on aquatic ecosystems may still be 
poorly understood. A critical assumption in these and similar models (e.g., ecological 
community change resulting from physical changes to the watershed or climate) is the 
substitution of space for time.  More detailed understanding of the mechanisms leading to a shift 
in ecological communities and interactions with the physical environment is necessary to 
develop models of transient change, stability of the shifts, and feedback to the biophysical 
environment.   

Given these limitations, it should be noted that statistical databases on species tolerance 
to a range of aquatic conditions have been compiled that will allow the development of habitat 
suitability mapping as a mechanism for (1) targeting ecosystem restoration, (2) determining 
vulnerable sites (for use in application of the Endangered Species Act), and (3) assessing aquatic 
ecosystem impairment and “best use” relative to reference sites. 

*** 

Stormwater models have been developed to meet a range of objectives, including small-
scale hydraulic design (e.g., siting and sizing a detention pond), estimation of potential 
contributions of stormwater pollutants from different land covers and locations using empirically 
generated EMC, and large watershed hydrology and gross pollutant loading.  The ability to 
associate a given discharger with a particular waterbody impairment is limited by the scale and 
complexity of watersheds (i.e., there maybe multiple discharge interactions); by the ability of a 
model to accurately reproduce the distribution function of discharge events and their cumulative 
impacts (as opposed to focusing only on design storms of specific return periods); and by the 
availability of monitoring data of sufficient number and design to characterize basic processes 
(e.g., build-up/wash-off), to parameterize the models, and to validate model predictions. 

In smaller urban catchments with few dominant dischargers and significant impervious 
area, current modeling capabilities may be sufficient to associate the cumulative impact of 
discharge to waterbody impairment.  However, many impaired waterbodies have larger, more 
heterogeneous stormwater sources, with impacts that are complex functions of current and past 
conditions. The level of sampling that would be necessary to support linked model calibration 
and verification using current measurement technologies is both time-consuming and expensive.  
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275 Monitoring and Modeling 

In order to develop a more consistent capability to support stormwater permitting needs, there 
should be increased investment in improving model paradigms, especially the practice and 
methods of model linkage as described above, and in stormwater monitoring.  The latter may 
require investment in a new generation of sensors that can sample at temporal resolutions that 
can adjust to characterize low flow and the dynamics of storm flow, but are sufficiently 
inexpensive and autonomous to be deployed in multiple locations from distributed sources to 
receiving waterbodies of interest.  Finally, as urban areas extend to encompass progressively 
lower-density development, the interactions of surface water and groundwater become more 
critical to the cumulative impact of stormwater on impaired waterbodies. 

EPA needs to ensure continuous support and development of their water quality models 
and spatial data infrastructure.  Beyond this, a set of distributed watershed models has been 
developed that can resolve the location and position of parcels within hydrologic flow fields; 
these are being modified for use as urban stormwater models.  These models avoid the pitfalls of 
lumping, but they require much greater volumes of spatial data, provided by current remote 
sensing technology (e.g., lidar, airborne digital optical and infrared sensors) as well as the 
emerging set of in-stream sensor systems.  While these methods are not yet operational or 
widespread, they should be further investigated and tested for their capabilities to support 
stormwater management. 

CONCLUSIONS AND RECOMMENDATIONS 

This chapter addresses what might be the two weakest areas of the stormwater program— 
monitoring and modeling of stormwater.  The MS4 and particularly the industrial stormwater 
monitoring programs suffer from (1) a paucity of data, (2) inconsistent sampling techniques, (3) 
a lack of analyses of available data and guidance on how permittees should be using the data to 
improve stormwater management decisions, and (4) requirements that are difficult to relate to the 
compliance of individual dischargers.  The current state of stormwater modeling is similarly 
limited.  Stormwater modeling has not evolved enough to consistently say whether a particular 
discharger can be linked to a specific waterbody impairment, although there are many correlative 
studies showing how parameters co-vary in important but complex and poorly understood ways 
(see Chapter 3). Some quantitative predictions can be made, particularly those that are based on 
well-supported causal relationships of a variable that responds to changes in a relatively simple 
driver (e.g., modeling how a runoff hydrograph or pollutant loading change in response to 
increased impervious land cover).  However, in almost all cases, the uncertainty in the modeling 
and the data, the scale of the problems, and the presence of multiple stressors in a watershed 
make it difficult to assign to any given source a specific contribution to water quality 
impairment.  More detailed conclusions and recommendations about monitoring and modeling 
are given below. 

Because of a ten-year effort to collect and analyze monitoring data from MS4s 
nationwide, the quality of stormwater from urbanized areas is well characterized. These 
results come from many thousands of storm events, systematically compiled and widely 
accessible; they form a robust dataset of utility to theoreticians and practitioners alike.  These 
data make it possible to accurately estimate the EMC of many pollutants.  Additional data are 
available from other stormwater permit holders that were not originally included in the database 
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276 Urban Stormwater Management in the United States 

and from ongoing projects, and these should be acquired to augment the database and improve its 
value in stormwater management decision-making. 

Industry should monitor the quality of stormwater discharges from certain critical 
industrial sectors in a more sophisticated manner, so that permitting authorities can better 
establish benchmarks and technology-based effluent guidelines. Many of the benchmark 
monitoring requirements and effluent guidelines for certain industrial subsectors are based on 
inaccurate and old information.  Furthermore, there has been no nationwide compilation and 
analysis of industrial benchmark data, as has occurred for MS4 monitoring data, to better 
understand typical stormwater concentrations of pollutants from various industries.  The absence 
of accurate benchmarks and effluent guidelines for critical industrial sectors discharging 
stormwater may explain the lack of enforcement by permitting authorities, as compared to the 
vigorous enforcement within the wastewater discharge program. 

Industrial monitoring should be targeted to those sites having the greatest risk 
associated with their stormwater discharges.  Many industrial sites have no or limited 
exposure to runoff and should not be required to undertake extensive monitoring.  Visual 
inspections should be made, and basic controls should be implemented at these areas.  Medium-
risk industrial sites should conduct monitoring so that a sufficient number of storms are 
measured over the life of the permit for comparison to regional benchmarks.  Again, visual 
inspections and basic controls are needed for these sites, along with specialized controls to 
minimize discharges of the critical pollutants.  Stormwater from high-risk industrial sites needs 
to be continuously monitored, similar to current point source monitoring practices.  The use of a 
regionally calibrated stormwater model and random monitoring of the lower-risk areas will likely 
require additional monitoring. 

Continuous, flow-weighted sampling methods should replace the traditional 
collection of stormwater data using grab samples.  Data obtained from too few grab samples 
are highly variable, particularly for industrial monitoring programs, and subject to greater 
uncertainly because of experimenter error and poor data-collection practices.  In order to use 
stormwater data for decision making in a scientifically defensible fashion, grab sampling should 
be abandoned as a credible stormwater sampling approach for virtually all applications.  It 
should be replaced by more accurate and frequent continuous sampling methods that are flow 
weighted. Flow-weighted composite monitoring should continue for the duration of the rain 
event. Emerging sensor systems that provide high temporal resolution and real-time estimates 
for specific pollutants should be further investigated, with the aim of providing lower costs and 
more extensive monitoring systems to sample both streamflow and constituent loads. 

Flow monitoring and on-site rainfall monitoring need to be included as part of 
stormwater characterization monitoring.  The additional information associated with flow and 
rainfall data greatly enhance the usefulness of the much more expensive water quality 
monitoring. Flow monitoring should also be correctly conducted, with adequate verification and 
correct base-flow subtraction methods applied.  Using regional rainfall data from locations 
distant from the monitoring location is likely to be a major source of error when rainfall factors 
are being investigated.  The measurement, quality assurance, and maintenance of long-term 
precipitation records are both vital and nontrivial to stormwater management. 
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277 Monitoring and Modeling 

Whether a first flush of contaminants occurs at the start of a rainfall event depends 
on the intensity of rainfall, the land use, and the specific pollutant.  First flushes are more 
common for smaller sites with greater imperviousness and thus tend to be associated with more 
intense land uses such as commercial areas. Even though a site may have a first flush of a 
constituent of concern, it is still important that any SCM be designed to treat as much of the 
runoff from the site as possible. In many situations, elevated discharges may occur later in an 
event associated with delayed periods of peak rainfall intensity.   

Stormwater runoff in arid and semi-arid climates demonstrates a seasonal first-flush 
effect (i.e., the dirtiest storms are the first storms of the season).  In these cases, it is important 
that SCMs are able to adequately handle these flows.  As an example, early spring rains mixed 
with snowmelt may occur during periods when wet detention ponds are still frozen, hindering 
their performance.  The first fall rains in the southwestern regions of the United States may occur 
after extended periods of dry weather. Some SCMs, such as street cleaning targeting leaf 
removal, may be more effective before these rains than at other times of the year. 

Watershed models are useful tools for predicting downstream impacts from 
urbanization and designing mitigation to reduce those impacts, but they are incomplete in 
scope and typically do not offer definitive causal links between polluted discharges and 
downstream degradation.  Every model simulates only a subset of the multiple 
interconnections between physical, chemical, and biological processes found in any watershed, 
and they all use a grossly simplified representation of the true spatial and temporal variability of 
a watershed.  To speak of a “comprehensive watershed model” is thus an oxymoron, because the 
science of stormwater is not sufficiently far advanced to determine causality between all sources, 
resulting stressors, and their physical, chemical, and biological responses.  Thus, it is not yet 
possible to create a protocol that mechanistically links stormwater dischargers to the quality of 
receiving waters.  The utility of models with more modest goals, however, can still be high—as 
long as the questions being addressed by the model are in fact relevant and important to the 
functioning of the watershed to which that model is being applied, and sufficient data are 
available to calibrate the model for the processes included therein. 

EPA needs to ensure that the modeling and monitoring capabilities of the nation are 
continued and enhanced to avoid losing momentum in understanding and eliminating 
stormwater pollutant discharges.  There is a need to extend, develop, and support current 
modeling capabilities, emphasizing (1) the impacts of flow energy, sediment transport, 
contaminated sediment, and acute and chronic toxicity on biological systems in receiving 
waterbodies; (2) more mechanistic representation (physical, chemical, biological) of SCMs; and 
(3) coupling between a set of functionally specific models to promote the linkage of source, 
transport and transformation, and receiving water impacts of stormwater discharges.  Stormwater 
models have typically not incorporated interactions with groundwater and have treated 
infiltration and recharge of groundwater as a loss term with minimal consideration of 
groundwater contamination or transport to receiving waterbodies.  Emerging distributed 
modeling paradigms that simulate interactions of surface and subsurface flowpaths provide 
promising tools that should be further developed and tested for applications in stormwater 
analysis. 
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Chapter 5 

Stormwater Management Approaches 


A fundamental component of the U.S. Environmental Protection Agency’s (EPA) 
Stormwater Program, for municipalities as well as industries and construction, is the creation of 
stormwater pollution prevention plans.  These plans invariably document the stormwater control 
measures that will be used to prevent the permittee’s stormwater discharges from degrading local 
waterbodies. Thus, a consideration of these measures—their effectiveness in meeting different 
goals, their cost, and how they are coordinated with one another—is central to any evaluation of 
the Stormwater Program.  This report uses the term stormwater control measure (SCM) instead 
of the term best management practice (BMP) because the latter is poorly defined and not specific 
to the field of stormwater. 

The committee’s statement of task asks for an evaluation of the relationship between 
different levels of stormwater pollution prevention plan implementation and in-stream water 
quality. As discussed in the last two chapters, the state of the science has yet to reveal the 
mechanistic links that would allow for a full assessment of that relationship.  However, enough is 
known to design systems of SCMs, on a site scale or local watershed scale, to lessen many of the 
effects of urbanization. Also, for many regulated entities the current approach to stormwater 
management consists of choosing one or more SCMs from a preapproved list.  Both of these 
facts argue for the more comprehensive discussion of SCMs found in this chapter, including 
information on their characteristics, applicability, goals, effectiveness, and cost.  In addition, a 
multitude of case studies illustrate the use of SCMs in specific settings and demonstrate that a 
particular SCM can have a measurable positive effect on water quality or a biological metric.  
The discussion of SCMs is organized along the gradient from the rooftop to the stream.  Thus, 
pollutant and runoff prevention are discussed first, followed by runoff reduction and finally 
pollutant reduction. 

HISTORICAL PERSPECTIVE ON STORMWATER CONTROL MEASURES 

Over the centuries, SCMs have met different needs for cities around the world.  Cities in 
the Mesopotamian Empire during the second millennium BC had practices for flood control, to 
convey waste, and to store rain water for household and irrigation uses (Manor, 1966) (see 
Figure 5-1). Today, SCMs are considered a vital part of managing flooding and drainage 
problems in a city.  What is relatively new is an emphasis on using the practices to remove 
pollutants from stormwater and selecting practices capable of providing groundwater recharge.  
These recent expectations for SCMs are not readily accepted and require an increased 
commitment to the proper design and maintenance of the practices. 

With the help of a method for estimating peak flows (the Rational Method, see Chapter 
4), the modern urban drainage system came into being soon after World War II.  This generally 
consisted of a system of catch basins and pipes to prevent flooding and drainage problems by 
efficiently delivering runoff water to the nearest waterbody.  However, it was soon realized that 
delivering the water too quickly caused severe downstream flooding and bank erosion in the 
receiving water.  To prevent bank erosion and provide more space for flood waters, some stream 
channels were enlarged and lined with concrete (see Figure 5-2).  But while hardening and 
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FIGURE 5-1 Cistern tank, Kamiros, Rhodes (ancient Greece, 7th century BC).  SOURCE: 
Robert Pitt. 

FIGURE 5-2 Concrete channel in Lincoln Creek, Milwaukee, Wisconsin.  SOURCE: Roger 
Bannerman. 
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enlarging natural channels is a cost-effective solution to erosion and flooding, the modified 
channel increases downstream peak flows and it does not provide habitat to support a healthy 
aquatic ecosystem.   

Some way was needed to control the quantity of water reaching the end of pipes during a 
runoff event, and on-site detention (Figure 5-3) became the standard for accomplishing this.  
Ordinances started appearing in the early 1970s, requiring developers to reduce the peaks of 
different size storms, such as the 10-year, 24-hour storm.  The ordinances were usually intended 
to prevent future problems with peak flows by requiring the installation of flow control 
structures, such as detention basins, in new developments.  Detention basins can control peak 
flows directly below the point of discharge and at the property boundary.  However, when 
designed on a site-by-site basis without taking other basins into account, they can lead to 
downstream flooding problems because volume is not reduced (McCuen, 1979; Ferguson, 1991; 
Traver and Chadderton, 1992; EPA, 2005d).  In addition, out of concerns for clogging, openings 
in the outlet structure of most basins are generally too large to hold back flows from smaller, 
more frequent storms.  Furthermore, low-flow channels have been constructed or the basins have 
been graded to move the runoff through the structure without delay to prevent wet areas and to 
make it easier to mow and maintain the detention basin. 

Because of the limitations of on-site detention, infiltration of urban runoff to control its 
volume has become a recent goal of stormwater management.  Without stormwater infiltration, 
municipalities in wetter regions of the country can expect drops in local groundwater levels, 
declining stream base flows (Wang et al., 2003a), and flows diminished or stopped altogether 
from springs feeding wetlands and lakes (Leopold, 1968; Ferguson, 1994).   

The need to provide volume control marked the beginning of low-impact development 
(LID) and conservation design (Arendt, 1996; Prince George’s County, 2000), which were 
founded on the seminal work of landscape architect Ian McHarg and associates decades earlier 
(McHarg and Sutton, 1975; McHarg and Steiner, 1998).  The goal of LID is to allow for 
development of a site while maintaining as much of its natural hydrology as possible, such as 
infiltration, frequency and volume of discharges, and groundwater recharge.  This is 
accomplished with infiltration practices, functional grading, open channels, disconnection of 

FIGURE 5-3  On-site detention.  SOURCE: Tom Schueler. 
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impervious areas, and the use of fewer impervious surfaces.  Much of the LID focus is to manage 
the stormwater as close as possible to its source—that is, on each individual lot rather than 
conveying the runoff to a larger regional SCM. Individual practices include rain gardens (see 
Figure 5-4), disconnected roof drains, porous pavement, narrower streets, and grass swales.  In 
some cases, LID site plans still have to include a method for passing the larger storms safely, 
such as a regional infiltration or detention basin or by increasing the capacity of grass swales. 

Infiltration has been practiced in a few scattered locations for a long time.  For example, 
on Long Island, New York, infiltration basins were built starting in 1930 to reduce the need for a 
storm sewer system and to recharge the aquifer, which was the only source of drinking water 
(Ferguson, 1998). The Cities of Fresno, California, and El Paso, Texas, which faced rapidly 
dropping groundwater tables, began comprehensive infiltration efforts in the 1960s and 1970s.  
In the 1980s Maryland took the lead on the east coast by creating an ambitious statewide 
infiltration program.  The number of states embracing elements of LID, especially infiltration, 
has increased during the 1990s and into the new century and includes California, Florida, 
Minnesota, New Jersey, Vermont, Washington, and Wisconsin. 

FIGURE 5-4 Rain Garden in Madison, Wisconsin.  SOURCE: Roger Bannerman. 

Evidence gathered in the 1970s and 1980s suggested that pollutants be added to the list of 
things needing control in stormwater (EPA, 1983).  Damages caused by elevated flows, such as 
stream habitat destruction and floods, were relatively easy to document with something as simple 
as photographs. Documentation of elevated concentrations of conventional pollutants and 
potentially toxic pollutants, however, required intensive collection of water quality samples 
during runoff events.  Samples collected from storm sewer pipes and urban streams in the 
Menomonee River watershed in the late 1970s clearly showed the concentrations of many 
pollutants, such as heavy metals and sediment, were elevated in urban runoff (Bannerman et al., 
1979). Levels of heavy metals were especially high in industrial-site runoff, and construction-
site erosion was calculated to be a large source of sediment in the watershed.  This study was 
followed by the National Urban Runoff Program, which added more evidence about the high 
levels of some pollutants found in urban runoff (Athayde et al., 1983; Bannerman et al., 1983). 

*** 
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287 Stormwater Management Approaches 

With new development rapidly adding to the environmental impacts of existing urban 
areas, the need to develop good stormwater management programs is more urgent than ever.  For 
a variety of reasons, the greatest potential for stormwater management to reduce the footprint of 
urbanization is in the suburbs.  These areas are experiencing the fastest rates of growth, they are 
more amenable to stormwater management because buildings and infrastructure are not yet in 
place, and costs for stormwater management can be borne by the developer rather than by 
taxpayers. Indeed, most structural SCMs are applied to new development rather than existing 
urban areas. Many of the most innovative stormwater programs around the country are found in 
the suburbs of large cities such as Seattle, Austin, and Washington, D.C.  When stormwater 
management in ultra-urban areas is required, it entails the retrofitting of detention basins and 
other flow control structures or the introduction of innovative below-ground structures 
characterized by greater technical constraints and higher costs, most of which are charged to 
local taxpayers. 

Current-day SCMs represent a radical departure from past practices, which focused on 
dealing with extreme flood events via large detention basins designed to reduce peak flows at the 
downstream property line. As defined in this chapter, SCMs now include practices intended to 
meet broad watershed goals of protecting the biology and geomorphology of receiving waters in 
addition to flood peak protection. The term encompasses such diverse actions as using more 
conventional practices like basins and wetland to installing stream buffers, reducing impervious 
surfaces, and educating the public. 

REVIEW OF STORMWATER CONTROL MEASURES 

Stormwater control measures refer to what is defined by EPA (1999) as “a technique, 
measure, or structural control that is used for a given set of conditions to manage the quantity 
and improve the quality of stormwater runoff in the most cost-effective manner.”  SCMs are 
designed to mitigate the changes to both the quantity and quality of stormwater runoff that are 
caused by urbanization. Some SCMs are engineered or constructed facilities, such as a 
stormwater wetland or infiltration basin, that reduce pollutant loading and modify volumes and 
flow. Other SCMs are preventative, including such activities as education and better site design 
to limit the generation of stormwater runoff or pollutants. 

Stormwater Management Goals 

It is impossible to discuss SCMs without first considering the goals that they are expected 
to meet.  A broadly stated goal for stormwater management is to reduce pollutant loads to 
waterbodies and maintain, as much as possible, the natural hydrology of a watershed.  On a 
practical level, these goals must be made specific to the region of concern and embedded in the 
strategy for that region. Depending on the designated uses of the receiving waters, climate, 
geomorphology, and historical development, a given area may be more or less sensitive to both 
pollutants and hydrologic modifications.  For example, goals for groundwater recharge might be 
higher in an area with sandy soils as compared to one with mostly clayey soils; watersheds in the 
coastal zone may not require hydrologic controls.  Ideally, the goals of stormwater management 
should be linked to the water quality standards for a given state’s receiving waters.  However, 
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288 Urban Stormwater Management in the United States 

because of the substantial knowledge gap about the effect of a particular stormwater discharge on 
a particular receiving water (see Chapter 3 conclusions), surrogate goals are often used by state 
stormwater programs in lieu of water quality standards.  Examples include credit systems, 
mandating the use of specific SCMs, or achieving stormwater volume reduction.  Credit systems 
might be used for practices that are known to be productive but are difficult to quantify, such as 
planting trees. Specific SCMs might be assumed to remove a percent of pollutants, for example 
85 percent removal of total suspended solids (TSS) within a stormwater wetland.  Reducing the 
volume of runoff from impervious surfaces (e.g., using an infiltration device) might be assumed 
to capture the first flush of pollutants during a storm event.  Before discussing specific state 
goals, it is worth understanding the broader context in which goals are set. 

Trade-offs Between Stormwater Control Goals and Costs 

The potentially substantial costs of implementing SCMs raise a number of fundamental 
social choices concerning land-use decisions, designated uses, and priority setting for urban 
waters. To illustrate some of these choices, consider a hypothetical urban watershed with three 
possible land-cover scenarios: 25, 50, and 75 percent impervious surface.  A number of different 
beneficial uses could be selected for the streams in this watershed.  At a minimum, the goal may 
be to establish low-level standards to protect public health and safety.  To achieve this, sufficient 
and appropriate SCMs might be applied to protect residents from flooding and achieve water 
quality conditions consistent with secondary human contact.  Alternatively, the designated use 
could be to achieve the physical, chemical, and/or biological conditions sufficient to provide 
exceptional aquatic habitat (e.g., a high-quality recreational fishery).  The physical, biological, 
and chemical conditions supportive of this use might be similar to a reference stream located in a 
much less disturbed watershed. Achieving this particular designated use would require 
substantially greater resources and effort than achieving a secondary human contact use.  
Intermediate designated uses could also be imagined, including improving ambient water quality 
conditions that would make the water safe for full-body emersion (primary human contact) or 
habitat conditions for more tolerant aquatic species. 

Figure 5-5 sketches what the marginal (incremental) SCM costs (opportunity costs) might 
be to achieve different designated uses given different amounts of impervious surface in the 
watershed. The horizontal axis orders potential designated uses in terms of least difficult to most 
difficult to achieve. The three conceptual curves represent the SCM costs under three different 
impervious surface scenarios.  The relative positions of the cost curves indicate that achieving 
any specific designated use will be more costly in situations with a higher percentage of the 
watershed in impervious cover.  All cost curves are upward sloping, reflecting the fact that 
incremental improvements in designated uses will be increasingly costly to achieve.  The cost 
curves are purely conceptual, but nonetheless might reasonably reflect the relative costs and 
direction of change associated with achieving specific designated uses in different watershed 
conditions. 

The locations of the cost curves suggest that in certain circumstances not all designated 
uses can be achieved or can be achieved only at an extremely high cost.  For example, the 
attainment of exceptional aquatic uses may be unachievable in areas with 50 percent impervious 
surface even with maximum application of SCMs.  In this illustration, the cost of achieving even 
secondary human contact use is high for areas with 75 percent impervious surfaces.  In such 
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FIGURE 5-5 Cost of achieving designated uses in a hypothetical urban watershed.  MCC is the 
marginal control cost, which represents the incremental costs to achieve successive expansion 
of designated uses through SCMs.  The curves are constructed on the assumption that the 
lowest cost combination of SCMs would be implemented at each point on the curve. 

highly urbanized settings, achievement of only adequate levels of aquatic uses could be 
exceedingly high and strain the limits of what is technically achievable.  Finally, the existing and 
likely expected future land-use conditions have significant implications for what is achievable 
and at what cost. Clearly land-use decisions have an impact on the cost and whether a use can be 
achieved, and thus they need to be included in the decision process.  The trade-off between costs 
and achieving specific designated uses can change substantially given different development 
patterns. 

The purpose of Figure 5-5 is not to identify the precise location of the cost curves or to 
identify thresholds for achieving specific designated uses.  Rather, these concepts are used to 
illustrate some fundamental trade-offs that confront public and private investment and regulatory 
decisions concerning stormwater management.  The general relationships shown in Figure 5-5 
suggest the need for establishing priorities for investments in stormwater management and 
controls, and connecting land usage and watershed goals.  Setting overly ambitious or costly 
goals for urban streams may result in the perverse consequence of causing more waters to fail to 
meet designated uses.  For example, consider efforts to secure ambitious designated uses in 
highly developed areas or in an area slated for future high-density development.  Regulatory 
requirements and investments to limit stormwater quantity and quality through open-space 
requirements, areas set aside for infiltration and water detention, and strict application of 
maximum extent practicable controls have the effect of both increasing development costs and 
diminishing land available for residential and commercial properties.  Policies designed to 
achieve exceedingly costly or infeasible designated uses in urban or urbanizing areas could have 
the net consequence of shifting development (and associated impervious surface) out into 
neighboring areas and watersheds. The end result might be minimal improvements in “within
watershed” ambient conditions but a decrease in designated uses (more impairments) elsewhere.  
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290 Urban Stormwater Management in the United States 

In such a case, it might be sound water quality policy to accept higher levels of impervious 
surface in targeted locations, more stormwater-related impacts, and less ambitious designated 
uses in urban watersheds in order to preserve and protect designated uses in other watersheds. 

Setting unrealistic or unachievable water quality objectives in urban areas can also pose 
political risks for stormwater management.  The cost and difficulty of achieving ambitious water 
quality standards for urban stream goals may be understood by program managers but pursued 
nonetheless in efforts to demonstrate public commitment to achieving high-quality urban waters.  
Yet, promising what cannot be realistically achieved may act to undermine public support for 
urban stormwater programs.  Increasing costs without significant observable improvements in 
ambient water conditions or achievement of water quality standards could ultimately reduce 
public commitment to the program.  Thus, there are risks of “setting the bar” too high, or not 
coordinating land use and designated stream uses. 

The cost of setting the bar too low can also be significant.  Stormwater requirements that 
result in ineffective stormwater management will not achieve or maintain the desired water uses 
and can result in impairments.  Loss of property, degraded waters, and failed infrastructure are 
tangible costs to the public (Johnston et al., 2006).  Streambank rehabilitation costs can be 
severe, and loss of confidence in the ability to meet stormwater goals can result. 

The above should not be construed as an argument for or against devoting resources to 
SCMs; rather, such decisions should be made with an open and transparent acknowledgment and 
understanding of the costs and consequences involved in those decisions. 

Common State Stormwater Goals 

Most states do not and have never had an overriding water quality objective in their 
stormwater program, but rather have used engineering criteria for SCM performance to guide 
stormwater management.  These criteria can be loosely categorized as 

• Erosion and sedimentation control, 
• Recharge/base flow, 
• Water quality, 
• Channel protection, and 
• Flooding events. 

The SCMs used to address these goals work by minimizing or eliminating increases in 
stormwater runoff volume, peak flows, and/or the pollutant load carried by stormwater. 

The criteria chosen by any given state usually integrate state, federal, and regional laws 
and regulations. Areas of differing climates may emphasize one goal over another, and the 
levels of control may vary drastically.  Contrast a desert region where rainwater harvesting is 
extremely important versus a coastal region subject to hurricanes.  Some areas like Seattle have 
frequent smaller volume rainfalls—the direct opposite of Austin, Texas—such that small volume 
controls would be much more effective in Seattle than Austin.  Regional geology (karst) or the 
presence of Brownfields may affect the chosen criteria as well. 

The committee’s survey of State Stormwater Programs (Appendix C) reflects a wide 
variation in program goals as reflected in the criteria found in their SCM manuals.  Some states 
have no specific criteria because they do not produce SCM manuals, while others have manuals 
that address every category of criteria from flooding events to groundwater recharge.  Some 
states rely upon EPA or other states’ or transportation agencies’ manuals.  In general, soil and 
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291 Stormwater Management Approaches 

erosion control criteria are the most common and often exist in the absence of any other state 
criteria. This wide variation reflects the difficulties that states face in keeping up with rapidly 
changing information about SCM design and performance.   

The criteria are ordered below (after the section on erosion and sediment control) 
according to the size of the storm they address, from smallest to most extreme.  The criteria can 
be expressed in a variety of ways, from a simple requirement to control a certain volume of 
rainfall or runoff (expressed as a depth) to the size of a design storm to more esoteric 
requirements, such as limiting the time that flow can be above a certain threshold.  The volumes 
of rainfall or runoff are based on statistics of a region’s daily rainfall, and they approximate one 
another as the percentage of impervious cover increases.  Design storms for larger events that 
address channel protection and flooding are usually based on extreme event statistics and tend to 
represent a temporal pattern of rainfall over a set period, usually a day.  Finally, it should be 
noted that the categories are not mutually exclusive; for example, recharge of groundwater may 
enhance water quality via pollutant removal during the infiltration process.   

Erosion and Sedimentation Control.  This criterion refers to the prevention of erosion 
and sedimentation of sites during construction and is focused at the site level.  Criteria usually 
include a barrier plan to prevent sedimentation from leaving the site (e.g., silt fences), practices 
to minimize the potential erosion (phased construction), and facilities to capture and remove 
sediment from the runoff (detention).  Because these measures are considered temporary, smaller 
extreme events are designated as the design storm than what typically would be used if flood 
control were the goal. 

Recharge/Base Flow. This criterion is focused on sustaining the preconstruction 
hydrology of a site as it relates to base flow and recharge of groundwater supplies.  It may also 
include consideration of water usage of the property owners and return through septic tanks and 
tile fields. The criterion, expressed as a volume requirement, is usually to capture around 0.5 to 
1.0 inch of runoff from impervious surfaces depending on the climate and soil type of the region.  
(For this range of rainfall, very little runoff occurs from grass or forested areas, which is why 
runoff from impervious surfaces is used as the criterion.) 

Water Quality.  Criteria for water quality are the most widespread, and are usually 
crafted as specific percent removal for pollutants in stormwater discharge.  Generally, a water 
quality criterion is based on a set volume of stormwater being treated by the SCM.  The size of 
the storm can run from the first inch of rainfall off impervious surfaces to the runoff from the 
one-year, 24-hour extreme storm event.  It should be noted that the term “water quality” covers a 
wide range of groundwater and surface water pollutants, including water temperature and 
emerging contaminants. 

Many of the water quality criteria are surrogates for more meaningful parameters that are 
difficult to quantify or cannot be quantified, or they reflect situations where the science is not 
developed enough to set more explicit goals.  For example, the Wisconsin state requirement of 
an 80 percent reduction in TSS in stormwater discharge does not apply to receiving waters 
themselves.  However, it presumes that there will be some water quality benefits in receiving 
waters; that is, phosphorus and fecal coliform might be captured by the TSS requirement.  
Similarly water quality criteria may be expressed as credits for good practices, such as using 
LID, street sweeping, or stream buffers. 
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Channel Protection. This criterion refers to protecting channels from accelerated 
erosion during storm events due to the increased runoff.  It is tied to either the presumed 
“channel-forming event”—what geomorphologists once believed was the storm size that created 
the channel due to erosion and deposition—or to the minimum flow that accomplishes any 
degree of sediment transport.  It is generally defined as somewhere between the one- and five-
year, 24-hour storm event or a discharge level typically exceeded once to several times per year.  
Some states require a reduction in runoff volume for these events to match preconstruction 
levels. Others may require that the average annual duration of flows that are large enough to 
erode the streambank be held the same on an annual basis under pre- and postdevelopment 
conditions. 

It is not uncommon to find states where a channel protection goal will be written poorly, 
such that it does not actually prevent channel widening.  For example, MacRae (1997) presented 
a review of the common “zero runoff increase” discharge criterion, which is commonly met by 
using ponds designed to detain the two-year, 24-hour storm.  MacRae showed that stream bed 
and bank erosion occur during much lower events, namely mid-depth flows that generally occur 
more often than once a year, not just during bank-full conditions (approximated by the two-year 
event). This finding is entirely consistent with the well-established geomorphological literature 
(e.g., Pickup and Warner, 1976; Andrews, 1984; Carling, 1988; Sidle, 1988).  During monitoring 
near Toronto, MacRae found that the duration of the geomorphically significant predevelopment 
mid-bankfull flows increased by more than four-fold after 34 percent of the basin had been 
urbanized. The channel had responded by increasing in cross-sectional area by as much as three 
times in some areas, and was still expanding. 

Flooding Events.  This criterion addresses public safety and the protection of property 
and is applicable to storm events that exceed the channel capacity.  The 10- through the 100-year 
storm is generally used as the standard.  Volume-reduction SCMs can aid or meet this criterion 
depending on the density of development, but usually assistance is needed in the form of 
detention SCMs.  In some areas, it may be necessary to reduce the peak flow to below 
preconstruction levels in order to avoid the combined effects of increased volume, altered timing, 
and a changed hydrograph. It should be noted that some states do not consider the larger storms 
(100-year) to be a stormwater issue and have separate flood control requirements.   

Each state develops a framework of goals, and the corresponding SCMs used to meet 
them, which will depend on the scale and focus of the stormwater management strategy.  A few 
states have opted to express stormwater goals within the context of watershed plans for regions 
of the state. However, the setting of goals on a watershed basis is time-consuming and requires 
study of the watersheds in question. The more common approach has been to set generic or 
minimal controls for a region that are not based on a watershed plan.  This has been done in 
Maryland, Wisconsin (see Box 5-1), and Pennsylvania (see Box 5-2).  This strategy has the 
advantage of more rapid implementation of some SCMs because watershed management plans 
are not required. In order to be applicable to all watersheds in the state, the goals must target 
common pollutants or flow modification factors where the processes are well known.  It must 
also be possible for these goals to be stated in National Pollutant Discharge Elimination System 
(NPDES) permits.  Many states have selected TSS reduction, volume reduction, and peak flow 
control as generic goals. A generic goal is not usually based on potentially toxic pollutants, such 
as heavy metals, due to the complexity of their interaction in the environment, the dependence on  
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293 Stormwater Management Approaches 

BOX 5-1 
Wisconsin Statewide Goal of TSS Reduction for Stormwater Management 

To measure the success of stormwater management, Wisconsin has statewide goals for 
sediment and flow (Wisconsin DNR, 2002).  A lot is known about the impacts of sediment on receiving 
waters, and any reduction is thought to be beneficial.  Flow can be a good indicator of other factors; for 
example, reducing peak flows will prevent bank erosion. 

Developing areas in Wisconsin are required to reduce the annual TSS load by 80 percent 
compared to no controls (Wisconsin DNR, 2002).  Two flow-rated requirements for developing areas are 
in the administrative rules.  One is that the site must maintain the peak flow for the two-year, 24-hour 
rainfall event.  Second, the annual infiltration volume for postdevelopment must be within 90 percent of 
the predevelopment volumes for residential land uses; the number for non-residential is 60 percent.  Both 
of these flow control goals are thought to also have water quality benefits.   

The goal for existing urban areas is an annual reduction in TSS loads.  Municipalities must 
reduce their annual TSS loads by 20 percent, compared to no controls, by 2008.  This number is 
increased to 40 percent by 2013.  All of these goals were partially selected to be reasonable based on 
cost and technical feasibility.   

BOX 5-2 
Volume-Based Stormwater Goals in Pennsylvania 

Pennsylvania has developed a stormwater Best Management Practices manual to support the 
Commonwealth’s Storm Water Management Act.  This manual and an accompanying sample ordinance 
advocates two methods for stormwater control based on volume, termed Control Guidance (CG) 1 and 2.  
The first (CG-1) requires that the runoff volume be maintained at the two-year, 24-hour storm level (which 
corresponds to approximately 3.5 inches of rainfall in this region) through infiltration, evapotranspiration, 
or reuse.  This criterion addresses recharge/base flow, water quality, and channel protection, as well as 
helping to meet flooding requirements. 

The second method (CG-2) requires capture and removal of the first inch of runoff from paved 
areas, with infiltration strongly recommended to address recharge and water quality issues.  Additionally, 
to meet channel protection criteria, the second inch is required to be held for 24 hours, which should 
reduce the channel-forming flows.  (This is an unusual criterion in that it is expressed as what an SCM 
can accomplish, not as the flow that the channel can handle.)  Peak flows for larger events are required to 
be at preconstruction levels or less if the need is established by a watershed plan.  These criteria are the 
starting point for watershed or regional plans, to reduce the effort of plan development.  Some credits are 
available for tree planting, and other nonstructural practices are advocated for dissolved solids mitigation. 
See http://www.dep.state.pa.us/dep/deputate/watermgt/wc/subjects/stormwatermanagement/default.htm. 

the existing baseline conditions, and the need for more understanding on what are acceptable 
levels. The difficulty with the generic approach is that specific watershed issues are not 
addressed, and the beneficial uses of waters are not guaranteed. 

One potential drawback of a strategy based on a generic goal coupled to the permit 
process is that the implementation of the goal is usually on a site-by-site basis, especially for 
developing areas. Generic goals may be appropriate for certain ubiquitous watershed processes 
and are clearly better than having no goals at all.  However, they do not incorporate the effects of 
differences in past development and any unique watershed characteristics; they should be 
considered just a good starting point for setting watershed-based goals. 
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Role of SCMs in Achieving Stormwater Management Goals 

One important fundamental change in SCM design philosophy has come about because 
of the recent understanding of the roles of smaller storms and of impervious surfaces.  This is 
demonstrated by Box 3-4, which shows that for the Milwaukee area more than 50 percent of the 
rainfall by volume occurs in storms that have a depth of less then 0.75 inch.  If extreme events 
are the only design criteria for SCMs, the vast majority of the annual rainfall will go untreated or 
uncontrolled, as it is smaller than the minimum extreme event.  This relationship is not the same 
in all regions. For example, in Austin, Texas, the total yearly rainfall is smaller than in 
Milwaukee, but a large part of the volume occurs during larger storm events, with long dry 
periods in between. 

The upshot is that the design strategy for stormwater management, including drainage 
systems and SCMs, should take a region’s rainfall and associated runoff conditions into account.  
For example, an SCM chosen to capture the majority of the suspended solids, recharge the 
baseflow, reduce streambank erosion, and reduce downstream flooding in Pennsylvania or 
Seattle (which have moderate and regular rainfall) would likely not be as effective in Texas, 
where storms are infrequent and larger.  In some areas, a reduction in runoff volume may not be 
sufficient to control streambank erosion and flooding, such that a second SCM like an extended 
detention stormwater wetland may be needed to meet management goals.   

Finally, as discussed in greater detail in a subsequent section, SCMs are most effective 
from the perspective of both efficiency and cost when stormwater management is incorporated in 
the early planning stages of a community.  Retrofitting existing development with SCMs is much 
more technically difficult and costly because the space may not be available, other infrastructure 
is already installed, or utilities may interfere.  Furthermore, if the property is on private land or 
dedicated as an easement to a homeowners association, there may be regulatory limitations to 
what can be done. Because of these barriers, retrofitting existing urban areas often depends on 
engineered or manufactured SCMs, which are more expensive in both construction and 
operation. 

Stormwater Control Measures 

SCMs reduce or mitigate the generation of stormwater runoff and associated pollutants.  
These practices include both “structural” or engineered devices as well as more “nonstructural 
measures” such as land-use planning, site design, land conservation, education, and stewardship 
practices. Structural practices may be defined as any facility constructed to mitigate the adverse 
impacts of stormwater and urban runoff pollution.  Nonstructural practices, which tend to be 
longer-term and lower-maintenance solutions, can greatly reduce the need for or increase the 
effectiveness of structural SCMs.  For example, product substitution and land-use planning may 
be key to the successful implementation of an infiltration SCM.  Preserving wooded areas and 
reducing street widths can allow the size of detention basins in the area to be reduced. 

Table 5-1 presents the expansive list of SCMs that are described in this chapter.  For most 
of the SCMs, each listed item represents a class of related practices, with individual methods 
discussed in greater detail later in the chapter. There are nearly 20 different broad categories of 
SCMs that can be applied, often in combination, to treat the quality and quantity of stormwater 
runoff. A primary difference among the SCMs relates to which stage of the development cycle 
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295 Stormwater Management Approaches 

they are applied, where in the watershed they are installed, and who is responsible for 
implementing them.   

The development cycle extends from broad planning and zoning to site design, 
construction, occupancy, retrofitting, and redevelopment.  As can be seen, SCMs are applied 
throughout the entire cycle. The scale at which the SCM is applied also varies considerably.  
While many SCMs are installed at individual sites as part of development or redevelopment 
applications, many are also applied at the scale of the stream corridor or the watershed or to 
existing municipal stormwater infrastructure.  The final column in Table 5-1 suggests who would 
implement the SCM.  In general, the responsibility for implementing SCMs primarily resides 
with developers and local stormwater agencies, but planning agencies, landowners, existing 
industry, regulatory agencies, and municipal separate storm sewer system (MS4) permittees can 
also be responsible for implementing many key SCMs. 

In Table 5-1, the SCMs are ordered in such a way as to mimic natural systems as rain 
travels from the roof to the stream through combined application of a series of practices 
throughout the entire development site.  This order is upheld throughout the chapter, with the 
implication that no SCM should be chosen without first considering those that precede it on the 
list. 

Given that there are 20 different SCM groups and a much larger number of individual 
design variations or practices within each group, it is difficult to authoritatively define the 
specific performance or effectiveness of SCMs.  In addition, our understanding of their 
performance is rapidly changing to reflect new research, testing, field experience, and 
maintenance history.  The translation of these new data into design and implementation guidance 
is accelerating as well. What is possible is to describe their basic hydrologic and water quality 
objectives and make a general comparative assessment of what is known about their design, 
performance, and maintenance as of mid-2008.  This broad technology assessment is provided in 
Table 5-2, which reflects the committee’s collective understanding about the SCMs from three 
broad perspectives: 

•	 Is widely accepted design or implementation guidance available for the SCM and has it 
been widely disseminated to the user community? 

•	 Have enough research studies been published to accurately characterize the expected 
hydrologic or pollutant removal performance of the SCM in most regions of the country? 

•	 Is there enough experience with the SCM to adequately define the type and scope of 
maintenance needed to ensure its longevity over several decades? 

Affirmative answers to these three questions are needed to be able to reliably quantify or model 
the ability of the SCM, which is an important element in defining whether the SCM can be 
linked to improvements in receiving water quality.  As will be discussed in subsequent sections 
of this chapter, there are many SCMs for which there is only a limited understanding, 
particularly those that are nonstructural in nature. 

The columns in Table 5-2 summarize several important factors about each SCM, 
including the ability of the SCM to meet hydrologic control objectives and water quality 
objectives, the availability of design guidance, the availability of performance studies, and 
whether there are maintenance protocols.  The hydrologic control objectives range from 
complete prevention of stormwater flow to reduction in runoff volume and reduction in peak 
flows. The column on water quality objectives describes whether the SCM can prevent the 
generation of, or remove, contaminants of concern in stormwater. 
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TABLE 5-1 Summary of Stormwater Control Measures—When, Where, and Who 
Stormwater Control 
Measure 

When Where Who 

Product Substitution Continuous National, state, 
regional 

Regulatory agencies 

Watershed and Land-Use 
Planning 

Planning stage Watershed Local planning agencies 

Conservation of Natural 
Areas 

Site and watershed 
planning stage 

Site, 
watershed 

Developer, local planning 
agency 

Impervious Cover 
Minimization 

Site planning stage Site Developer, local review 
authority 

Earthwork Minimization Grading plan Site Developer, local review 
authority 

Erosion and Sediment 
Control 

Construction Site Developer, local review 
authority 

Reforestation and Soil 
Conservation 

Site planning and 
construction 

Site Developer, local review 
authority 

Pollution Prevention SCMs 
for Stormwater Hotspots 

Post-construction 
or retrofit 

Site Operators and local and 
state permitting agencies 

Runoff Volume Reduction— 
Rainwater harvesting 

Post-construction 
or retrofit 

Rooftop Developer, local planning 
agency and review 
authority 

Runoff Volume Reduction— 
Vegetated 

Post-construction 
or retrofit 

Site Developer, local planning 
agency and review 
authority 

Runoff Volume Reduction— 
Subsurface 

Post-construction 
or retrofit 

Site Developer, local planning 
agency and review 
authority 

Peak Reduction and Runoff 
Treatment 

Post-construction 
or retrofit 

Site Developer, local planning 
agency and review 
authority 

Runoff Treatment Post-construction 
or retrofit 

Site Developer, local planning 
agency and review 
authority 

Aquatic Buffers and 
Managed Floodplains 

Planning, construction 
and post-construction 

Stream corridor Developer, local plan
ning agency and review 
authority, landowners 

Stream Rehabilitation Postdevelopment Stream corridor  Local planning agency 
and review authority 

Municipal Housekeeping Postdevelopment Streets and storm-
water infrastructure 

MS4 Permittee 

Illicit Discharge Detection 
and Elimination 

Postdevelopment Stormwater 
infrastructure 

MS4 Permittee 

Stormwater Education Postdevelopment Stormwater 
infrastructure 

MS4 Permittee 

Residential Stewardship Postdevelopment Stormwater 
infrastructure 

MS4 Permittee 

Note: Nonstructural SCMs are in italics. 
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297 Stormwater Management Approaches 

The availability of design guidance tends to be greatest for the structural practices.  Some 
but not all nonstructural practices are of recent origin, and communities lack available design 
guidance to include them as an integral element of local stormwater solutions.  Where design 
guidance is available, it may not yet have been disseminated to the full population of Phase II 
MS4 communities. 

The column on the availability of performance data is divided into those SCMs where 
enough studies have been done to adequately define performance, those SCMs where limited 
work has been done and the results are variable, and those SCMs where only a handful of studies 
are available. A large and growing number of performance studies are available that report the 
efficiencies of structural SCMs in reducing flows and pollutant loading (Strecker et al., 2004; 
ASCE, 2007; Schueler et al., 2007; Selbig and Bannerman, 2008).  Many of these are compiled 
in the Center for Watershed Protection’s National Pollutant Removal Performance Database for 
Stormwater Treatment Practices (http://www.cwp.org/Resource_Libra
ry/Center_Docs/SW/bmpwriteup_092007_v3.pdf), in the International Stormwater BMP 
Database (http://www.bmpdatabase.org/Docs/Performance%20Summary%20June%202008.pdf), 
and by the Water Environment Research Foundation (WERF, 2008).  In cases where there is 
incomplete understanding of their performance, often information can be gleaned from other 
fields including agronomy, forestry, petroleum exploration, and sanitary engineering.  Current 
research suggests that it is not a question if whether structural SCMs “work” but more of a 
question of to what degree and with what longevity (Heasom et al., 2006; Davis et al., 2008; 
Emerson and Traver, 2008).  There is considerably less known about the performance of 
nonstructural practices for stormwater treatment, partly because their application has been 
uneven around the country and it remains fairly low in comparison to structural stormwater 
practices. 

Finally, defined maintenance protocols for SCMs can be nonexistent, emerging, or fully 
available. SCMs differ widely in the extent to which they can be considered permanent 
solutions. For those SCMs that work on the individual site scale on private property, such as rain 
gardens, local stormwater managers may be reluctant to adopt such practices due to concerns 
about their ability to enforce private landowners to conduct maintenance over time.  Similarly, 
those SCMs that involve local government decisions (such as education, residential stewardship 
practices, zoning, or street sweeping) may be less attractive because governments are likely to 
change over time.   

The following sections contain more detailed information about the individual SCMs 
listed in Tables 5-1 and 5-2, including the operating unit processes, the pollutants treated, the 
typical performance for both runoff and pollutant reduction, the strengths and weaknesses, 
maintenance and inspection requirements, and the largest sources of variability and uncertainty. 
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298 Urban Stormwater Management in the United States 

TABLE 5-2 Current Understanding of Stormwater Control Measure Capabilities 
SCM Hydrologic 

Control 
Objectives 

Water 
Quality 

Objectives 

Available 
Design 

Guidance 

Performance 
Studies 

Available 

Defined 
Maintenance 

Protocols 
Product Substitution NA Prevention NA Limited NA 
Watershed and Land-Use 
Planning 

All objectives Prevention Available Limited Yes 

Conservation of Natural 
Areas 

Prevention Prevention Available None Yes 

Impervious Cover 
Minimization 

Prevention 
and reduction 

Prevention Available Limited No 

Earthwork Minimization Prevention Prevention Emerging Limited Yes 
Erosion and Sediment 
Control 

Prevention 
and reduction 

Prevention 
and removal 

Available Limited Yes 

Reforestation and Soil 
Conservation 

Prevention 
and reduction 

Prevention 
and removal  

Emerging None No 

Pollution Prevention 
SCMs for Hotspots 

NA Prevention Emerging Very few No 

Runoff Volume 
Reduction—Rainwater 
harvesting 

Reduction NA Emerging Limited Yes 

Runoff Volume 
Reduction—Vegetated 
(Green Roofs, Bioretention 
Bioinfiltration, Bioswales) 

Reduction and 
some peak 
attenuation 

Removal Available Limited Emerging 

Runoff Volume 
Reduction—Subsurface 
(Infiltration Trenches, 
Pervious Pavements) 

Reduction and 
some peak 
attenuation 

Removal Available Limited Yes 

Peak Reduction and 
Runoff Treatment 
(Stormwater Wetlands, 
Dry/Wet Ponds) 

Peak 
attenuation 

Removal Available Adequate Yes 

Runoff Treatment 
(Sand Filters, 
Manufactured Devices) 

None Removal Emerging Adequate— 
sand filters 
Limited— 
manufactured 
devices 

Yes 

Aquatic Buffers and 
Managed Floodplains 

NA Prevention 
and removal 

Available Very few Emerging 

Stream Rehabilitation NA Prevention 
and removal 

Emerging Limited Unknown 

Municipal Housekeeping 
(Street Sweeping/Storm-
Drain Cleanouts) 

NA Removal Emerging Limited Emerging 

Illicit Discharge 
Detection/Elimination 

NA Prevention 
and removal 

Available Very few No 

Stormwater Education Prevention Prevention Available Very few Emerging 
Residential Stewardship Prevention Prevention Emerging Very few No 

Note: Nonstructural SCMs are in italics. 
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Stormwater Management Approaches 299 

Key: 
Hydrologic Objective Water Quality Objective Available Design Guidance? 
Prevention: Prevents generation of 
runoff 
Reduction: Reduces volume of runoff 
Treatment: Delays runoff delivery 
only 
Peak Attenuation: Reduction of peak 
flows through detention 

Prevention: Prevents generation, 
accumulation, or wash-off of 
pollutants and/or reduces runoff 
volume  
Removal: Reduces pollutant 
concentrations in runoff by physical, 
chemical, or biological means 

Available: Basic design or 
implementation guidance is available in 
most areas of the country are readily 
available 
Emerging: Design guidance is still 
under development, is missing in many 
parts of the country, or requires more 
performance data 

Performance Data Available? Defined Maintenance Protocol? Notes: 
Very Few: Handful of studies, not 
enough data to generalize about SCM 
performance 
Limited: Numerous studies have been 
done, but results are variable or 
inconsistent 
Adequate: Enough studies have been 
done to adequately define performance  

No: Extremely limited understanding 
of procedures to maintain SCM in 
the future  
Emerging: Still learning about how 
to maintain the SCM   
Yes: Solid understanding of 
maintenance for future SCM needs 

NA: Not applicable for the SCM 

Product Substitution 

Product substitution refers to the classic pollution prevention approach of reducing the 
emissions of pollutants available for future wash-off into stormwater runoff.  The most notable 
example is the introduction of unleaded gasoline, which resulted in an order-of-magnitude 
reduction of lead levels in stormwater runoff in a decade (Pitt et al., 2004a,b).  Similar reductions 
are expected with the phase-out of methyl tert-butyl ether (MTBE) additives in gasoline.  Other 
examples of product substitution are the ban on coal-tar sealants during parking lot renovation 
that has reduced PAH runoff (Van Metre et al., 2006), phosphorus-free fertilizers that have 
measurably reduced phosphorus runoff to Minnesota lakes (Barten and Johnson, 2007), the 
painting of galvanized metal surfaces, and alternative rooftop surfaces (Clark et al., 2005).  
Given the importance of coal power plant emissions in the atmospheric deposition of nitrogen 
and mercury, it is possible that future emissions reductions for such plants may result in lower 
stormwater runoff concentrations for these two pollutants. 

The level of control afforded by product substitution is quite high if major reductions in 
emissions or deposition can be achieved.  The difficulty is that these reductions require action in 
another environmental regulatory arena, such as air quality, hazardous waste, or pesticide 
regulations, which may not see stormwater quality as a core part of their mission. 

Watershed and Land-Use Planning 

Communities can address stormwater problems by making land-use decisions that change 
the location or quantity of impervious cover created by new development.  This can be 
accomplished through zoning, watershed plans, comprehensive land-use plans, or Smart Growth 
incentives. 
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300 Urban Stormwater Management in the United States 

The unit process that is managed is the amount of impervious cover, which is strongly 
related to various residential and commercial zoning categories (Cappiella and Brown, 2000).  
Numerous techniques exist to forecast future watershed impervious cover and its probable 
impact on the quality of aquatic resources (see the discussion of the Impervious Cover Model in 
Chapter 3; CWP, 1998a; MD DNR, 2005).  Using these techniques and simple or complex 
simulation models, planners can estimate stormwater flows and pollutant loads through the 
watershed planning process and alter the location or intensity of development to reduce them. 

The level of control that can be achieved by watershed and land-use planning is 
theoretically high, but relatively few communities have aggressively exercised it.  The most 
common application of downzoning has been applied to watersheds that drain to drinking water 
reservoirs (Kitchell, 2002). The strength of this practice is that it has the potential to directly 
address the underlying causes of the stormwater problem rather than just treating its numerous 
symptoms.  The weakness is that local decisions on zoning and Smart Growth are reversible and 
often driven by other community concerns such as economic development, adequate 
infrastructure, and transportation.  In addition, powerful consumer and market forces often have 
promoted low-density sprawl development.  Communities that use watershed-based zoning often 
require a compelling local environmental goal, since state and federal regulatory authorities have 
traditionally been extremely reluctant to interfere with the local land-use and zoning powers.   

Conservation of Natural Areas 

Natural-area conservation protects natural features and environmental resources that help 
maintain the predevelopment hydrology of a site by reducing runoff, promoting infiltration, and 
preventing soil erosion. Natural areas are protected by a permanent conservation easement 
prescribing allowable uses and activities on the parcel and preventing future development.  
Examples include any areas of undisturbed vegetation preserved at the development site, 
including forests, wetlands, native grasslands, floodplains and riparian areas, zero-order stream 
channels, spring and seeps, ridge tops or steep slopes, and stream, wetland, or shoreline buffers. 
In general, conservation should maximize contiguous area and avoid habitat fragmentation. 

While natural areas are conserved at many development sites, most of these requirements 
are prompted by other local, state, and federal habitat protections, and are not explicitly designed 
or intended to provide runoff reduction and stormwater treatment.  To date, there are virtually no 
data to quantify the runoff reduction and/or pollutant removal capability of specific types of 
natural area conservation, or the ability to explicitly link them to site design. 

Impervious Cover Reduction 

A variety of practices, some of which fall under the broader term “better site design,” can 
be used to minimize the creation of new impervious cover and disconnect or make more 
permeable the hard surfaces that are needed (Nichols et al., 1997; Richman, 1997; CWP, 1998a).  
A list of some common impervious cover reduction practices for both residential and commercial 
areas is provided below. 
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301 Stormwater Management Approaches 

Elements of Better Site Design: Single-Family Residential 
o	 Maximum residential street width  
o	 Maximum street right-of-way width  
o	 Swales and other stormwater practices can be located within the right-of-way 
o	 Maximum cul-de-sac radius with a bioretention island in the center 
o	 Alternative turnaround options such as hammerheads are acceptable if they reduce 

impervious cover 
o	 Narrow sidewalks on one side of the street (or move pedestrian pathways away from the 

street entirely) 
o	 Disconnect rooftops from the storm-drain systems  
o	 Minimize driveway length and width and utilize permeable surfaces 
o	 Allow for cluster or open-space designs that reduce lot size or setbacks in exchange for 

conservation of natural areas 
o	 Permeable pavement in parking areas, driveways, sidewalks, walkways, and patios 

Elements of Better Site Design: Multi-Family Residential and Commercial 
o	 Design buildings and parking to have multiple levels 
o	 Store rooftop runoff in green roofs, foundation planters, bioretention areas, or cisterns 
o	 Reduce parking lot size by reducing parking demand ratios and stall dimensions 
o	 Use landscaping areas, tree pits, and planters for stormwater treatment 
o	 Use permeable pavement over parking areas, plazas, and courtyards 

CWP (1998a) recommends minimum or maximum geometric dimensions for subdivisions, 
individual lots, streets, sidewalks, cul-de-sacs, and parking lots that minimize the generation of 
needless impervious cover, based on a national roundtable of fire safety, planning, transportation 
and zoning experts. Specific changes in local development codes can be made using these 
criteria, but it is often important to engage as many municipal agencies that are involved in 
development as possible in order to gain consensus on code changes. 

At the present time, there is little research available to define the runoff reduction 
benefits of these practices. However, modeling studies consistently show a 10 to 45 percent 
reduction in runoff compared to conventional development (CWP, 1998b,c, 2002).  Several 
monitoring studies have documented a major reduction in stormwater runoff from development 
sites that employ various forms of impervious cover reduction and LID in the United States and 
Australia (Coombes et al., 2000; Philips et al., 2003; Cheng et al., 2005) compared to those that 
do not. 

Unfortunately, better site design has been slowly adopted by local planners, developers, 
designers, and public works officials.  For example, although the project pictured in Figure 5-6 
has been very successful in terms of controlling stormwater, the better-site-design principles 
used have not been widely adopted in the Seattle area.  Existing local development codes may 
discourage or even prohibit the application of environmental site design practices, and many 
engineers and plan reviewers are hesitant to embrace them.  Impervious cover reduction must be 
incorporated at the earliest stage of site layout and design to be effective, but outdated 
development codes in many communities can greatly restrict the scope of impervious cover 
reduction (see Chapter 2). Finally, the performance and longevity of impervious cover reduction 
are dependent on the infiltration capability of local soils, the intensity of development, and the 
future management actions of landowners. 
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FIGURE 5-6 110th Street, Seattle, part of the Natural Drainage Systems Project.  This location 
exhibits several elements of impervious cover reduction. In particular, vegetated swales were 
installed and curbs and gutters removed.  There are sidewalks on only one side of the street, 
and they are separated from the road by the swales.  The residences’ rooftops have been 
disconnected from the storm-drain systems and are redirected into the swales.  SOURCE: 
Seattle Public Utilities. 

Earthwork Minimization 

This source control measure seeks to limit the degree of clearing and grading on a 
development site in order to prevent soil compaction, conserve soils, prevent erosion from steep 
slopes, and protect zero-order streams.  This is accomplished by (1) identifying key soils, 
drainage features, and slopes to protect and then (2) establishing a limit of disturbance where 
construction equipment is excluded.  This element is an important, but often under-utilized 
component of local erosion and sediment control plans. 

Numerous researchers have documented the impact of mass grading, clearing, and the 
passage of construction equipment on the compaction of soils, as measured by increase in bulk 
density, declines in soil permeability, and increases in the runoff coefficient (Lichter and 
Lindsey, 1994; Legg et al., 1996; Schueler, 2001a,b; Gregory et al., 2006).  Another goal of 
earthwork minimization is to protect zero-order streams, which are channels with defined banks 
that emanate from a hollow or ravine with convergent contour lines (Gomi et al., 2002).  They 
represent the uppermost definable channels that possess temporary or intermittent flow.  
Functioning zero-order channels provide major watershed functions, including groundwater 
recharge and discharge (Schollen et al., 2006; Winter, 2007), important nutrient storage and 
transformation functions (Bernot and Dodds, 2005; Groffman et al., 2005), storage and retention 
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303 Stormwater Management Approaches 

of eroded hill-slope sediments (Meyers, 2003), and delivery of leaf inputs and large woody 
debris. Compared to high-order network streams, zero-order streams are disproportionately 
disturbed by mass grading, enclosure, or channelization (Gomi et al., 2002; Meyer, 2003).  

The practice of earthwork minimization is not widely applied across the country. This is 
partly due to the limited performance data available to quantify its benefits, and the absence of 
local or national design guidance or performance benchmarks for the practice. 

Erosion and Sediment Control 

Erosion and sediment control predates much of the NPDES stormwater permitting 
program.  It consists of the temporary installation and operation of a series of structural and 
nonstructural practices throughout the entire construction process to minimize soil erosion and 
prevent off-site delivery of sediment.  Because construction is expected to last for a finite and 
short period of time, the design standards are usually smaller and thus riskier (25-year versus the 
100-year storm).  By phasing construction, thereby limiting the exposure of bare earth at any one 
time, the risk to the environment is reduced significantly. 

The basic practices include clearing limits, dikes, berms, temporary buffers, protection of 
drainage-ways, soil stabilization through hydroseeding or mulching, perimeter controls, and 
various types of sediment traps and basins.  All plans have some component that requires 
filtration of runoff crossing construction areas to prevent sediment from leaving the site.  This 
usually requires a sediment collection system including, but not limited to, conventional settling 
ponds and advanced sediment collection devices such as polymer-assisted sedimentation and 
advanced sand filtration.  Silt fences are commonly specified to filter distributed flows, and they 
require maintenance and replacement after storms as shown in Figure 5-7.  Filter systems are 
added to inlets until the streets are paved and the surrounding area has a cover of vegetation 
(Figure 5-8). Sedimentation basins (Figure 5-9) are constructed to filter out sediments through 
rock filters, or are equipped with floating skimmers or chemical treatment to settle out pollutants. 
Other common erosion and sediment control measures include temporary seeding and rock or 
rigged entrances to construction sites to remove dirt from vehicle tires (see Figure 5-10). 

FIGURE 5-7 A functioning silt fence (left) and an improperly maintained silt fence (right).  
SOURCES: EPA NPDES Menu of BMPs and Robert Traver. 
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304 Urban Stormwater Management in the United States 

FIGURE 5-8 Sediment filter left in place after construction.  SOURCE: Robert Traver. 

FIGURE 5-9  Sediment basin. SOURCE: EPA NPDES Menu of BMPs. 

FIGURE 5-10 Rumble strips to remove dirt from vehicle tires.  SOURCE: Laura Ehlers. 
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305 Stormwater Management Approaches 

Control of the runoff’s erosive potential is a critical element.  Most erosion and sediment 
control manuals provide design guidance on the capacity and ability of swales to handle runoff 
without eroding, on the design of flow paths to transport runoff at non-erosive velocities, and on 
the dissipation of energy at pipe outlets. Examples include rock energy dissipaters, level 
spreaders (see Figure 5-11), and other devices. 

Box 5-3 provides a comprehensive list of recommended construction SCMs.  The reader 
is directed to reviews by Brown and Caraco (1997) and Shaver et al. (2007) for more 
information.  Although erosion and sediment control practices are temporary, they require 
constant operation and maintenance during the complicated sequence of construction and after 
major storm events.  It is exceptionally important to ensure that practices are frequently 
inspected and repaired and that sediments are cleaned out.  Erosion and sediment control are 
widely applied in many communities, and most states have some level of design guidance or 
standards and specifications.  Nonetheless, few communities have quantified the effectiveness of 
a series of construction SCMs applied to an individual site, nor have they clearly defined 
performance benchmarks for individual practices or their collective effect at the site.  In general, 
there has been little monitoring in the past few decades to characterize the performance of 
construction SCMs, although a few notable studies have been recently published (e.g., Line and 
White, 2007). Box 5-4 describes the effectiveness of filter fences and filter fences plus grass 
buffers to reduce sediment loadings from construction activities and the resulting biological 
impacts. 

. 
FIGURE 5-11 Level spreader. SOURCE: Robert Traver. 
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BOX 5-3 
Recommended Construction Stormwater Control Measures 

1. As the top priority, emphasize construction management SCMs as follows: 
• Maintain existing vegetation cover, if it exists, as long as possible. 
• Perform ground-disturbing work in the season with smaller risk of erosion, and work off disturbed 

ground in the higher risk season. 
• Limit ground disturbance to the amount that can be effectively controlled in the event of rain. 
• Use natural depressions and planning excavation to drain runoff internally and isolate areas of potential 

sediment and other pollutant generation from draining off the site, so long as safe in large storms. 
• Schedule and coordinate rough grading, finish grading, and erosion control application to be completed 

in the shortest possible time overall and with the shortest possible lag between these work activities. 

2. Stabilize with cover appropriate to site conditions, season, and future work plans.  For example: 
• Rapidly stabilize disturbed areas that could drain off the site, and that will not be worked again, with 

permanent vegetation supplemented with highly effective temporary erosion controls until 
achievement of at least 90 percent vegetative soil cover. 

• Rapidly stabilize disturbed areas that could drain off the site, and that will not be worked again for more 
than three days, with highly effective temporary erosion controls. 

• If at least 0.1 inch of rain is predicted with a probability of 40 percent or more, before rain falls stabilize 
or isolate disturbed areas that could drain off the site, and that are being actively worked or will be 
within three days, with measures that will prevent or minimize transport of sediment off the property. 

3. As backup for cases where all of the above measures are used to the maximum extent possible but 
sediments still could be released from the site, consider the need for sediment collection systems 
including, but not limited to, conventional settling ponds and advanced sediment collection devices such 
as polymer-assisted sedimentation and advanced sand filtration. 

4. Specify emergency stabilization and/or runoff collection (e.g., using temporary depressions) 
procedures for areas of active work when rain is forecast. 

5. If runoff can enter storm drains, use a perimeter control strategy as backup where some soil exposure 
will still occur, even with the best possible erosion control (above measures) or when there is discharge to 
a sensitive waterbody. 

6. Specify flow control SCMs to prevent or minimize to the extent possible: 
• Flow of relatively clean off-site water over bare soil or potentially contaminated areas; 
• Flow of relatively clean intercepted groundwater over bare soil or potentially contaminated areas; 
• High velocities of flow over relatively steep and/or long slopes, in excess of what erosion control 

coverings can withstand; and 
• Erosion of channels by concentrated flows, by using channel lining, velocity control, or both. 

7. Specify stabilization of construction entrance and exit areas, provision of a nearby tire and chassis 
wash for dirty vehicles leaving the site with a wash water sediment trap, and a sweeping plan. 

8. Specify construction road stabilization. 

9. Specify wind erosion control. 

10. Prevent contact between rainfall or runoff and potentially polluting construction materials, processes, 
wastes, and vehicle and equipment fluids by such measures as enclosures, covers, and containments, as 
well as berming to direct runoff. 
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BOX 5-4 
Receiving Water Impacts Associated with Construction Site Discharges 

The following is a summary of a recent research project that investigated in-stream biological 
conditions downstream of construction sites having varying levels of erosion controls (none, the use of 
filter fences, and filter fences plus grass buffers) for comparison.  The project title is Studies to Evaluate 
the Effectiveness of Current BMPs in Controlling Stormwater Discharges from Small Construction Sites 
and was conducted for the Alabama Water Resources Research Institute, Project 2001AL4121B, by Drs. 
Robert Angus, Ken Marion, and Melinda Lalor of the University of Alabama at Birmingham.  The initial 
phase of the project, described below, was completed in 2002.  While this case study is felt to be 
representative of many sites across the United States, there are other examples of where silt fences have 
been observed to be more effective (e.g., Barrett et al., 1998). 

Methods 

This study was conducted in the upper Cahaba River watershed in north central Alabama, near 
Birmingham.  The study areas had the following characteristics.  (1) Topography and soil types 
representative of the upland physiographic regions in the Southeast (i.e., southern Appalachian and 
foothill areas); thus, findings from this study should be relevant to a large portion of the Southeast.  (2) 
The rainfall amounts and intensities in this region are representative of many areas of the Southeast and 
(3) the expanding suburbs of the Birmingham metropolitan area are rapidly encroaching upon the upper 
Cahaba River and its tributaries.  Stormwater runoff samples were manually collected from sheet flows 
above silt fences, and from points below the fence within the vegetated buffer.  Water was sampled 
during “intense” (≥1 inch/hour) rain events.  The runoff samples were analyzed for turbidity, particle size 
distribution (using a Coulter Counter Multi-Sizer IIe), and total solids (dissolved solids plus 
suspended/non-filterable solids).  Sampling was only carried out on sites with properly installed and well-
maintained silt fences, located immediately upgrade from areas with good vegetative cover.  

Six tributary or upper mainstream sites were studied to investigate the effects of sedimentation 
from construction sites on both habitat quality and the biological “health” of the aquatic ecosystem (using 
benthic macroinvertebrates and fish).  EPA’s Revision to Rapid Bioassessment Protocols for Use in 
Streams and Rivers was used to assess the habitat quality at the study sites.  Each site was assessed in 
the spring to evaluate immediate effects of the sediment, and again during the following late summer or 
early fall to evaluate delayed effects.  

Results 

Effectiveness of Silt Fences.  Silt fences were found to be better than no control measures at 
all, but not substantially.  The mean counts of small particles (<5 µm) below the silt fences were about 50 
percent less than that from areas with no erosion control measures, even though the fences appeared to 
be properly installed and in good order.  However, the variabilities were large and the difference between 
the means was not statistically significant.  For every variable measured, the mean values of samples 
taken below silt fences were significantly higher (p < 0.001) than samples collected from undisturbed 
vegetated control sites collected nearby and at the same time.  These data therefore indicate that silt 
fences are only marginally effective at reducing soil particulates in runoff water.  

Effectiveness of Filter Fences with Vegetated Buffers. Runoff samples were also collected 
immediately below filter fences, and below filter fences after flow over buffers having 5, 10, and 15 feet of 
dense (intact) vegetation.  Mean total solids in samples collected below silt fences and a 15-foot-wide 
vegetated buffer zone were about 20 percent lower, on average, than those samples collected only below 
the silt fence.  The installation of filter fences above an intact, good vegetated buffer removes sediment 
from construction site runoff more effectively than with the use of filter fences alone. 

continues next page 
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BOX 5-4 Continued 

Biological Metrics Sensitive to Sedimentation Effects (Fish).  Analysis of the fish biota 
indicates that various metrics used to evaluate the biological integrity of the fish community also are 
affected by highly sedimented streams.  As shown in Figure 5-12, the overall composition of the 
population, as quantified by the Index of Biotic Integrity (IBI) is lower; the proportion and biomass of 
darters, a disturbance-sensitive group, is lower; the proportion and biomass of sunfish is higher; the 
Shannon-Weiner diversity index is lower; and the number of disturbance-tolerant species is higher as 
mean sediment depth increases. 

FIGURE 5-12  Association between two fish metrics and amount of stream sediment.  NOTE: The IBI is 
based on numerous characteristics of the fish population.  The percent relative abundance of darters is 
the percentage of darters to all the fish collected at a site. SOURCE: Alabama WRRI. 

Benthic Macroinvertebrates.  A number of stream benthic macroinvertebrate community 
characteristics were also found to be sensitive to sedimentation.  Metrics based on these characteristics 
differ greatly between sediment-impacted and control sites (Figure 5-13).  Some of the metrics that 
appear to reflect sediment-associated stresses include the Hilsenhoff Biotic Index (HBI), a variation of the 
EPT index (percent EPT minus Baetis), and the Sorensen Index of Similarity to a reference site.  The HBI 
is a weighted mean tolerance value; high HBI values indicate sites dominated by disturbance-tolerant 
macroinvertebrate taxa.  The EPT% index is the percent of the collection represented by organisms in the 
generally disturbance-sensitive orders Ephemeroptera, Plecoptera, and Trichoptera. Specimens of the 
genus Baetis were not included in the index as they are relatively disturbance-tolerant.  The HBI and the 
EPT indices also show positive correlations to several other measures of disturbance, such as percent of 
the watershed altered by development. 

FIGURE 5-13  Associations between two macroinvertebrate metrics and the amount of stream sediment. 
SOURCE: Alabama WRRI. 
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309 Stormwater Management Approaches 

Reforestation and Soil Compost Amendments 

This set of practices seeks to improve the quality of native vegetation and soils present at 
the site. Depending on the ecoregion, this may involve forest, prairie, or chapparal plantings, 
tilling, and amending compacted soils to improve their hydrologic properties. 

The goal is to maintain as much predevelopment hydrologic function at a development 
site as possible by retaining canopy interception, duff/soil layer interception, evapotranspiration, 
and surface infiltration. The basic methods to implement this practice are described in Cappiella 
et al. (2006), Pitt et al. (2005), Chollak and Rosenfeld (1998), and Balusek (2003). 

At this time, there are few monitoring data to assess the degree to which land 
reforestation or soil amendments can improve the quality of stormwater runoff at a particular 
development site, apart from the presumptive watershed research that has shown that forests with 
undisturbed soils have very low rates of surface runoff and extremely low levels of pollutants in 
runoff (Singer and Rust, 1975; Johnson et al., 2000; Chang, 2006).  More data are needed on the 
hydrologic properties of urban forests and soils whose ecological functions are stressed or 
degraded by the urbanization process (Pouyat et al., 1995, 2007). 

Pollution Prevention SCMs for Stormwater Hotspots 

Certain classes of municipal and industrial operations are required to maintain a series of 
pollution prevention practices to prevent or minimize contact of pollutants with rainfall and 
runoff. Pollution prevention practices involve a wide range of operational practices at a site 
related to vehicle repairs, fueling, washing and storage, loading and unloading areas, outdoor 
storage of materials, spill prevention and response, building repair and maintenance, landscape 
and turf management, and other activities that can introduce pollutants into the stormwater 
system (CWP, 2005).  Training of personnel at the affected area is needed to ensure that 
industrial and municipal managers and employees understand and implement the correct 
stormwater pollution prevention practices needed for their site or operation. 

Examples of municipal operations that may need pollution prevention plans include 
public works yards, landfills, wastewater treatment plants, recycling and solid waste transfer 
stations, maintenance depots, school bus and fleet storage and maintenance areas, public golf 
courses, and ongoing highway maintenance operations.  The major industrial categories that 
require stormwater pollution prevention plans were described in Table 2-3.  Both industrial and 
municipal operations must develop a detailed stormwater pollution prevention plan, train 
employees, and submit reports to regulators.  Compliance has been a significant issue with this 
program in the past, particularly for small businesses (Duke and Augustenberg, 2006; Cross and 
Duke, 2008) Recently filed investigations of stormwater hotspots indicate many of these 
operations are not fully implementing their stormwater pollution prevention plans, and a recent 
GAO report (2007) indicates that state inspections and enforcement actions are extremely rare. 

The goal of pollution prevention is to prevent contact of rainfall or stormwater runoff 
with pollutants, and it is an important element of the post-construction stormwater plan.  
However, with the exception of a few industries such as auto salvage yards (Swamikannu, 1994), 
basic research is lacking on how much greater event mean concentrations are at municipal and 
industrial stormwater hotspots compared to other urban land uses.  In addition, little is presently 
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310 Urban Stormwater Management in the United States 

known about whether aggressive implementation of stormwater pollution prevention plans 
actually can reduce stormwater pollutant concentrations at hot spots. 

Runoff Volume Reduction—Rainwater Harvesting 

A primary goal of stormwater management is to reduce the volume of runoff from 
impervious surfaces.  There are several classes of SCMs that can achieve this goal, including 
rainwater harvesting systems, vegetated SCMs that evapotranspirate part of the volume, and 
infiltration SCMs. For all of these measures, the amount of runoff volume to be captured 
depends on watershed goals, site conditions including climate, upstream nonstructural practices 
employed, and whether the chosen SCM is the sole management measure or part of a treatment 
train. Generally, runoff-volume-reduction SCMs are designed to handle at least the first flush 
from impervious surfaces (1 inch of rainfall).  In Pennsylvania, control of the 24-hour, two-year 
storm volume (about 8 cm) is considered the standard necessary to protect stream-channel 
geomorphology, while base flow recharge and the first flush can be addressed by capturing a 
much smaller volume of rain (1–3 cm).  Where both goals must be met, the designer is permitted 
to either oversize the volume reduction device to control the larger volume, or build a smaller 
device and use it in series with an extended detention basin to protect the stream geomorphology 
(PaDEP, 2006). Some designers have reported that in areas with medium to lower percentage 
impervious surfaces they are able to control up to the 100-year storm by enlarging runoff
volume-reduction SCMs and using the entire site.  In retrofit situations, capture amounts as small 
as 1 cm are a distinct improvement.  It should be noted that there are important, although 
indirect, water quality benefits of all runoff-volume-reduction SCMs—(1) the reduction in runoff 
will reduce streambank erosion downstream and the concomitant increases in sediment load, and 
(2) volume reductions lead to pollutant load reductions, even if pollutant concentrations in 
stormwater are not decreased. 

Rainwater harvesting systems refer to use of captured runoff from roof tops in rain 
barrels, tanks, or cisterns (Figures 5-14 and 5-15).  This SCM treats runoff as a resource and is 
one of the few SCMs that can provide a tangible economic benefit through the reduction of 
treated water usage.  Rainwater harvesting systems have substantial potential as retrofits via the 
use of rain barrels or cisterns that can replace lawn or garden sprinkling systems.  Use of this 
SCM to provide gray water within buildings (e.g., for toilet flushing) is considerably more 
complicated due to the need to construct new plumbing and obtain the necessary permits. 

The greatest challenge with these systems is the need to use the stored water and avoid 
full tanks, since these cannot be responsive in the event of a storm.  That is, these SCMs are 
effective only if the captured runoff can be regularly used for some grey water usage, like car 
washing, toilet flushing, or irrigation systems (golf courses, landscaping, nurseries).  In some 
areas it might be possible to use the water for drinking, showering, or washing, but treatment to 
potable water quality would be required.  Sizing of the required storage is dependent on the 
climate patterns, the amount of impervious cover, and the frequency of water use.  Areas with 
frequent rainfall events require less storage as long as the water is used regularly, while areas 
with cold weather will not be able to utilize the systems for irrigation in the winter and thus 
require larger storage. 
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311 Stormwater Management Approaches 

FIGURE 5-14 Rainwater harvesting tanks at a      FIGURE 5-15  A Schematic of rainwater 
Starbucks in Austin, Texas.  SOURCE: Laura Ehlers. harvesting . SOURCE: PaDEP (2006). 

One substantial advantage of these systems is their ability to reduce water costs for the 
user and the ability to share needs.  An example of this interaction is the Pelican Hill 
development in Irvine, California, where excess runoff from the streets and houses is collected in 
enormous cisterns and used for watering of a nearby golf course.  Furthermore, compared to 
other SCMs, the construction of rainwater harvesting facilities provide a long-term benefit with 
minimal maintenance cost, although they do require an upfront investment for piping and storage 
tanks. 

Coombes et al. (2000) found that rainwater harvesting achieved a 60 to 90 percent 
reduction in runoff volume; in general, few studies have been conducted to determine the 
performance of these SCMs.  It should be noted that rainwater harvesting systems do collect 
airborne deposition and acid rain. 

Runoff Volume Reduction—Vegetated 

A large and very promising class of SCMs includes those that use infiltration and 
evapotranspiration via vegetation to reduce the volume of runoff.  These SCMs also directly 
address water quality of both surface water and groundwater by reducing streambank erosion, 
capturing suspended solids, and removing other pollutants from stormwater during filtration 
through the soil (although the extent to which pollutants are removed depends on the specific 
pollutant and the local soil chemistry).  Depending on their design, these SCMs can also reduce 
peak flows and recharge groundwater (if they infiltrate).  These SCMs can often be added as 
retrofits to developed areas by installing them into existing lawns, rights of way, or traffic 
islands. They can add beauty and property value. 

Flow volume is addressed by this SCM group by first capturing runoff, creating a 
temporary holding area, and then removing the stored volume through infiltration and 
evapotranspiration. Examples include bioswales, bioretention, rain gardens, green roofs, and 
bioinfiltration. Swales refer to grassy areas on the side of the road that convey drainage.  These 
were first designed to move runoff away from paved areas, but can now be designed to achieve a 
certain contact time with runoff so as to promote infiltration and pollutant removal (see Figure 5
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312 Urban Stormwater Management in the United States 

16). Bioretention generally refers to a constructed sand filter with soil and vegetation growing 
on top to which stormwater runoff from impervious surfaces is directed (Figure 5-17).  The 
original rain garden or bioretention facilities were constructed with a fabric at the bottom of the 
prepared soil to prevent infiltration and instead had a low-level outflow at the bottom.  Green 
roofs (Figure 5-18) are very similar to bioretention SCMs.  They tend to be populated with a 
light expanded shale-type soil and succulent plants chosen to survive wet and dry periods.  
Finally, bioinfiltration is similar to bioretention but is better engineered to achieve greater 
infiltration (Figure 5-19). All of these devices are usually at the upper end of a treatment train 
and designed for smaller storms, which minimizes their footprint and allows for incorporation 
within existing infrastructure (such as traffic control devices and median strips).  This allows for 
distributed treatment of the smaller volumes and distributed volume reduction. 

FIGURE 5-16 Vegetated swale. 	 FIGURE 5-17 Bioretention during a storm  
SOURCE: PaDEP (2006).	 event at the University of Maryland.  

SOURCE: Reprinted, with permission, from 
Davis et al. (2008). Copyright 2008 by the 
American Society of Civil Engineers. 

FIGURE 5-18 City Hall in the center of Chicago’s downtown was retrofitted with a green roof to 
reduce the heat island effect, remove airborne pollutants, and attenuate stormwater flows as a 
demonstration of innovative stormwater management in an ultra-urban setting.  SOURCE: 
Conservation Design Forum. 
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313 Stormwater Management Approaches 

FIGURE 5-19 Retrofit bioinfiltration at Villanova University immediately following a storm event.  
SOURCE: Robert Traver. 

These SCMs work by capturing water in a vegetated area, which then infiltrates into the 
soil below. They are primarily designed to use plant material and soil to evapotranspirate the 
runoff over several days. A shallow depth of ponding is required, since the inflows may exceed 
the possible infiltration ability of the native soil.  This ponding is maintained above an 
engineered sandy soil mixture and is a surface-controlled process (Hillel, 1998).  Early in the 
storm, the soil moisture potential creates a suction process that helps draw water into the SCM.  
This then changes to a steady rate that is “practically equal to the saturated hydraulic 
conductivity” of the subsurface (Hillel, 1998).  The hydrologic design goal should be to 
maximize the volume of water that can be held in the soil, which necessitates consideration of 
the soil hydraulic conductivity (which varies with temperature), climate, depth to groundwater, 
and time to drain.  Usually these devices are designed to empty between 24 and 72 hours after a 
storm event.  In some cases (usually bioretention), these SCMs have an underdrain. 

The choice of vegetation is an important part of the design of these SCMs.  Many sites 
where infiltration is desirable have highly sandy soils, and the vegetation has to be able to endure 
both wet and dry periods. Long root growths are desired to promote infiltration (Barr 
Engineering Co., 2001), and plants that attract birds can reduce the insect population.  
Bioretention cells may be wet for longer periods than bioinfiltration sites, requiring different 
plants. Denser plantings or “thorns” may be needed to avoid the destruction caused by humans 
and animals taking shortcuts through the beds. 

The pollutant removal mechanism operating for volume-reduction SCMs are different for 
each pollutant type, soil type, and volume-reduction mechanism.  For bioretention and SCMs 
using infiltration, the sedimentation and filtration of suspended solids in the top layers of the soil 
are extremely efficient.  Several studies have shown that the upper layers of the soil capture 
metals, particulate nutrients, and carbon (Pitt, 1996; Deschesne et al., 2005; Davis et al., 2008).  
The removal of dissolved nutrients from stormwater is not as straightforward.  While ammonia is 
caught by the top organic layer, nitrate is mobile in the soil column.  Some bioretention systems 
have been built to hold water in the soil for longer periods in order to create anaerobic conditions 
that would promote denitrification (Hunt and Lord, 2006a).  Phosphorus removal is related to the 
amount of phosphorus in the original soil.  Some studies have shown that bioretention cells built 
with agricultural soils increased the amount of phosphorus released.  Chlorides pass through the 
system unchecked (Ermilio and Traver, 2006), while oils and greases are easily removed by the 
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314 Urban Stormwater Management in the United States 

organic layer. Hunt et al. (2008) have reported in studies in North Carolina that the drying cycle 
appears to kill off bacteria. Temperature is not usually a concern as most storms do not overflow 
these devices. Green roofs collect airborne deposition and acid rain and may export nutrients 
when they overflow. However, this must be tempered by the fact that in larger storms, most 
natural lands would produce nutrients. 

A group of new research studies from North America and Australia have demonstrated 
the value of many of these runoff-volume-reduction practices to replicate predevelopment 
hydrology at the site. The results from 11 recent studies are given in Table 5-3, which shows the 
runoff reduction capability of bioretention. As can be seen, the reduction in runoff volume 
achieved by these practices is impressive—ranging from 20 to 99 percent with a median 
reduction of about 75 percent. Box 5-5 discusses the excellent performance of the bioswales 
installed during Seattle’s natural drainage systems project (see also Horner et al., 2003; Jefferies, 
2004; Stagge, 2006). Bioinfiltration has been less studied, but one field study concluded that 
close to 30 percent of the storm volume was able to be removed by bioinfiltration (Sharkey, 
2006). A very recent case study of bioinfiltration is provided in Box 5-6, which demonstrates 
that the capture of small storms through these SCMs is extremely effective in areas where the 
majority of the rainfall falls in smaller storms. 

TABLE 5-3 Volumetric Runoff Reduction Achieved by Bioretention 
Bioretention Design Location Runoff Reduction Reference 

Infiltration CT 99% Dietz and Clausen (2006) 
PA 86% Ermilio and Traver (2006) 
FL 98% Rushton (2002) 
AUS 73% Lloyd et al. (2002) 

Underdrain ONT 40% Van Seters et al. (2006) 
Model 30% Perez-Perdini et al. (2005) 
NC 40 to 60% Smith and Hunt (2007) 
NC 20 to 29% Sharkey (2006) 
NC 52 to 56% Hunt et al. (2008) 
NC 20 to 50% Passeport et al. (2008) 
MD 52 to 65% Davis et al. (2008) 
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315 Stormwater Management Approaches 

BOX 5-5 
Bioswale Case Study 

100th Street Cascade, Seattle, Washington 

A recent example of the ability of SCMs to accomplish a variety of goals was illustrated for water 
quality swales in Seattle, Washington.  As part of its Natural Drainage Systems Project, the City of Seattle 
retrofitted several blocks of an urban residential neighborhood with curbside vegetated swales.  On NW 
110th Street, the two-block-long system was developed as a cascade, due to the steep slope (6 percent).  
Twelve stepped, in-series biofilters were installed between properties and the road, each of which 
contains a storage area and an overflow weir.  During rain events, the cells were designed to fill before 
emptying into the cell downstream.  The soils in the bottom of each cell were over one foot thick and 
consisted of river rocks overlain by a swale mix.  Native plants were chosen to vegetate the sides of the 
swale. 

Extensive flow and water quality 
sampling occurred during 2003–2006 at the 
inflow and outflow of the biofilters as well as at 
references points elsewhere in the neighborhood 
that are not served by the new SCMs. Perhaps 
the most profound observation was that almost 
50 percent of all rainfall flowing into the cascade 
was infiltrated, resulting in a corresponding 
reduction in runoff.  Indeed, the cascade 
discharged measurable flow only during 49 of 
235 storm events during the period.  Depending 
on preceding conditions, the cascade was able 
to retain all of the flow for storms up to 1 inch in 
magnitude.  In addition to the reduction in runoff 
affected by the swales, they also achieved 
significant peak flow reduction, as shown in 
Figure 5-20.  Many peak flow rates were entirely dampened, even those where the inflow peak rate was 
as high as 0.7 cfs. 

FIGURE 5-20  Peak flow rates at the inlet and outlet of the cascade, as measured by two different 
devices: Campbell Scientific (left) and ISCO (right).  SOURCE: Horner and Chapman (2007). 
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316 Urban Stormwater Management in the United States 

BOX 5-5 Continued 

Water quality data were also extremely encouraging, as shown in Table 5-4.  For total suspended 
solids, influent concentration of 94 mg/L decreased to 29 mg/L at the outlet of the cascade.  Similar 
percent removals were observed for total copper, total phosphorus, total zinc, and total lead (see Table 5
4). Soluble phosphorus concentrations tended to increase from the inflow of the cascade to the outflow.   

TABLE 5-4 Typical Outflow Quality from the 100th Street Cascade. Permission pending. 
Pollutant Range (mg/L) 
Total Suspended Solids 10–40 
Total Nitrogen 0.6–1.4 
Total Phosphorus 0.09–0.23 
Soluble Reactive Phosphorus 0.02–0.05 
Total Copper 0.004–0.008 
Dissolved Copper 0.002–0.005 
Total Zinc 0.04–0.11 
Dissolved Zinc 0.02–0.06 
Total Lead 0.002–0.007 
Dissolved Lead <0.001 
Motor Oil 0.11–0.33 
SOURCE: Horner and Chapman (2007). 

Taking both measured concentrations and volume reduction into account, the cascade reduced 
the mass loadings for the contaminants by 60 percent to greater than 90 percent.  As shown in Table 5-5, 
pollutants associated with sediments were reduced to the greatest extent, while dissolved pollutants were 
less readily removed. 

TABLE 5-5 Pollutant Mass Loading Reductions at 100th Street Cascade. Permission pending. 
Pollutant Percent Reduction (90% Confidence Interval) 
Total Suspended Solids 84 (72–92) 
Total Nitrogen 63 (53–74) 
Total Phosphorus 63 (49–74) 
Total Copper 83 (77–88) 
Dissolved Copper 67 (50–78) 
Total Zinc 76 (46–85) 
Dissolved Zinc 55 (21–70) 
Total Lead 90 (84–94) 
Motor Oil 92 (86–97) 
SOURCE: Horner and Chapman (2007). 

This level of performance was compared to other parts of the neighborhood treated with 
conventional ditch and pipe systems.  The concentrations of almost all pollutants at the outlet of the 100th 

Cascade was significantly lower than a corresponding outlet at 120th Street. Furthermore, the ability of 
this SCM to attenuate peak flows and reduce runoff was remarkable. 
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317 Stormwater Management Approaches 

BOX 5-6 
SCM Evaluation Through Monitoring: 

Villanova Bioinfiltration SCM 

The Bioinfiltration Traffic Island located on the campus of Villanova University in Southeastern 
Pennsylvania is part of the Villanova Urban Stormwater Partnership (VUSP) BMP Demonstration Park 
(see Figure 5-21).  Originally funded through the Pennsylvania Growing Greener Program, and now 
through the State’s 319 nonpoint source monitoring program, the site has been monitored continuously 
since soon after it was constructed in 2001.  This monitoring has lead to a wealth of information about the 
performance and monitoring needs of infiltration SCMs. 

FIGURE 5-21 Villanova Bioinfiltration Traffic Island SCM.  SOURCE : Reprinted, with permission, from VUSP. 
Copyright by Villanova Urban Stormwater Partnership. 

The SCM is a retrofit of an existing curb-enclosed traffic island in the parking lot of a university 
dormitory complex.  The original grass area was dug out to approximately six feet.  The soil removed 
during the excavation was then mixed with sand onsite to create a 50 percent sand–soil mixture.  This soil 
mixture was then placed back into the excavation to a depth of approximately four feet, leaving a surface 
depression that is an average of two feet deep.  Care was taken during construction to prevent any 
compaction of either the soil mixture or the undisturbed soil below.  Placement of the mixed soil is shown 
in Figure 5-22. 

During construction two curb cuts were created to direct runoff into the SCM.  Creation of one of 
the cuts entailed filling and paving over an existing stormwater inlet to redirect the runoff that previously 
entered the stormwater drainage system of the parking lot.  Another existing inlet was used to collect and 
redirect runoff into the SCM.  Plants were chosen based on their ability to thrive in both extreme wet and 
dry conditions; the species chosen are commonly found on sand dunes where similar wet/dry conditions 
may exist. 

The contributing watershed is approximately 50,000 square feet and is 52 percent impervious 
surfaces.  The design goal of the SCM was for it to temporarily store the first inch of runoff.  The one-inch 
capture depth is based on an analysis of local historical rainfall data showing that capture of the first inch 
of each storm would account for approximately 96 percent of the annual rainfall.  This capture depth 
would therefore also account for the majority of the annual pollutant load coming from the drainage area. 

FIGURE 5-22  Placement of the mixed soil in the basin.  
Notice the construction equipment being kept away from  
the basin to avoid potential compaction of the sub-base.  
SOURCE : Reprinted, with permission, from VUSP.  
Copyright by Villanova Urban Stormwater Partnership. 
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318 Urban Stormwater Management in the United States 

BOX 5-6 Continued 

Continuous monitoring over multiple years has increased our understanding of how this type of 
structure operates and its benefits.  For example, Heasom et al. (2006) was able to produce a continuous 
hydrologic flow model of the site based on season.  Figure 5-23 shows the variability of the infiltration rate 
on a seasonal basis, and the relationship between infiltration and temperature (Emerson and Traver, 
2008).  This work has also shown no statistical change in performance over the five-year monitoring 
period.  
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FIGURE 5-23  Seasonal Infiltration Rate.  SOURCE: Reprinted, with permission, from Emerson and 
Traver (2008). Copyright 2008 by Journal of Irrigation and Drainage Engineering. 

When examining the yearly performance of the site from a surface water standpoint, it is easily 
shown that on a regular basis approximately 50 to 60 percent of the runoff that reaches the site is 
removed from the surface waters, and 80 to 85 percent of the rainfall is infiltrated (Figure 5-24). 
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FIGURE 5-24  2003 Performance and 2006 Performance. SOURCE : Reprinted, with permission, from VUSP. 
Copyright by Villanova Urban Stormwater Partnership. 
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319 Stormwater Management Approaches 

The performance of the SCM during individual storm events was examined in 2005.  Out of 77 
rainfall events, overflow was recorded for only seven events.  Generally overflow did not occur for rainfalls 
less than 1.95 inches except for one occasion.  As the bowl volume is much less than this value, 
substantial infiltration must be occurring during the storm event.  When one extreme 6-inch storm was 
recorded (Figure 5-25), it was surprising to note that infiltration occurred all during the storm event,  as did 
some unexpected peak flow reduction.  What is even more impressive is to examine the reduction in the 
duration of flows, which is directly related to downstream channel erosion (Figure 5-26).  Clearly the 
bioinfiltration SCM exceeded its design goals. 

FIGURE 5-25  October 2005 extreme storm event.   FIGURE 5-26 Flow duration curves, October 2005. 
storm event. SOURCE : Reprinted, with  SOURCE : Reprinted, with permission, from VUSP.  
permission, from VUSP. Copyright by Villanova   Copyright by Villanova Urban Stormwater Partnership. 
Urban Stormwater Partnership. 

Research on this site is currently examining water quality benefits and groundwater interactions.  
When evaluating the pollutant removal of bioinfiltration, it is critical to consider flow volumes and pollutant 
levels together.  For example, during many of the overflow events, there were higher nutrient levels 
leaving the SCM than entering due to the plants contained within the SCM.  However, when the runoff 
volume reduction is considered, the total nitrogen and phosphorus removed from the influent is 
impressive (Davis et al., 2008).  Water quality studies of the infiltrated water are still incomplete but 
generally show some conversion of nitrate to nitrite, and high chlorides from snow melt chemicals moving 
through the system.  Nutrient levels are relatively low in the samples at the 8-foot depth. 
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The strengths of vegetated runoff-volume-reduction SCMs include the flexibility to 
utilize the drainage system as part of the treatment train.  For example, bioswales can replace 
drainage pipes, green roofs can be installed on buildings, and bioretention can replace parking 
borders (Figure 5-27), thereby reducing the footprint of the stormwater system.  Also, through 
the use of swales and reducing pipes and inlets, costs can be offset.  Vegetated systems are more 
tolerant of the TSS collected, and their growth cycle maintains pathways for infiltration and 
prevents clogging. Freeze–thaw cycles also contribute to pathway maintenance.  The aesthetic 
appeal of vegetated SCMs is also a significant strength.   

Weaknesses include the dependence of these SCMs on native soil infiltration and the 
need to understand groundwater levels and karst geology, particularly for those SCMs designed 
to infiltrate. For bioinfiltration and bioretention, most failures occur early on and are caused by 
sedimentation and construction errors that reduce infiltration capacity, such as stripping off the 
topsoil and compacting the subsurface.  Once a good grass cover is established in the 
contributing area, the danger of sedimentation is reduced.  Nonetheless, the need to prevent 
sediment from overwhelming these structures is critical.  The longevity of these SCMs and their 
vulnerability to toxic spills are a concern (Emerson and Traver, 2008), as is their failure to 
reduce chlorides.  Finally, in areas where the land use is a hot spot, or where the SCM could 
potentially contaminate the groundwater supply, bioretention, non-infiltrating bioswales, and 
green roofs may be more suitable than infiltration SCMs.  

The role of infiltration SCMs in promoting groundwater recharge deserves additional 
consideration.  Although this is a benefit of infiltration SCMs in regions where groundwater 
levels are dropping, it may be undesirable in a few limited scenarios.  For example, in the arid 
southwest contributions to base flow from irrigation have turned some dry ephemeral stream 
systems into perennial streams that support the growth of dense vegetation, which may be less 
desirable habitat for certain riparian species (like the Arroyo toad in Southern California).  
Infiltration SCMs could contribute to changing the flow regime in cases such as these.  In most 
urban areas, there is so much impervious cover that it would be difficult to “overinfiltrate.”  
Nonetheless, the use of infiltration SCMs will change local subsurface hydrology, and the 
ramifications of this—good and bad—should be considered prior to their installation. 

FIGURE 5-27 North Carolina Retrofit Bioretention SCMs.  SOURCE: Traver. 
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321 Stormwater Management Approaches 

Maintenance of vegetated runoff-volume-reduction SCMs is relatively simple.  A visit 
after a rainstorm to check for plant health, to check sediment buildup, and to see if the water is 
ponded can answer many questions.  Maintenance includes trash pickup and seasonal removal of 
dead grasses and weeds. Sediment removal from pretreatment devices is required.  Depending 
on the pollutant concentrations in the influent, the upper layer of organic matter may need to be 
removed infrequently to maintain infiltration and to prevent metal and nutrient buildup. 

At the site level, the chief factors that lead to uncertainty are the infiltration performance 
of the soil, particular for the limiting subsoil layer, and how to predict the extent of pollutant 
removal.  Traditional percolation tests are not effective to estimate the infiltration performance; 
rather, testing hydraulic conductivity is required.  Furthermore, the infiltration rate varies 
depending on temperature and season (Emerson and Traver, 2008).  Basing measurements on 
percent removal of pollutants is extremely misleading, since every site and storm generates 
different levels of pollutants. The extent of pollutant removal depends on land use, time between 
storms, seasons, and so forth.  These factors should be part of the design philosophy for the site.  
Finally, it should also be pointed out that climate is a factor determining the effectiveness of 
some of these SCMs.  For example, green roofs are more likely to succeed in areas having 
smaller, more frequent storms (like the Pacific Northwest) compared to areas subjected to less 
frequent, more intense storms (like Texas). 

Runoff Volume Reduction—Subsurface 

Infiltration is the primary runoff-volume-reduction mechanism for subsurface SCMs, 
such that much of the previous discussion is relevant here.  Thus, like vegetated SCMs, these 
SCMs provide benefits for groundwater recharge, water quality, stream channel protection, peak 
flow reduction, capture of the suspended solids load, and filtration through the soil (Ferguson, 
2002). Because these systems can be built in conjunction with paved surfaces (i.e., they are 
often buried under parking lots), the amount of water captured, and thus stream protection, may 
be higher than for vegetated systems.  They also have lower land requirements than vegetated 
systems, which can be an enormous advantage when using these SCMs during retrofitting, as 
long as the soil is conducive to infiltration. 

Similar to vegetated SCMs, this SCM group works primarily by first capturing runoff and 
then removing the stored volume through infiltration.  The temporary holding area is made either 
of stone or using manufactured vaults.  Examples include pervious pavement, infiltration 
trenches, and seepage pits (see Figures 5-28, 5-29, 5-30, 5-31, and 5-32).  As with vegetated 
SCMs, a shallow depth of ponding is required, since the inflows may exceed the possible 
infiltration ability of the native soil.  In this case, the ponding is maintained within a rock bed 
under a porous pavement or in an infiltration trench.  These devices are usually designed to 
empty between 24 and 72 hours after the storm event. 

The infiltration processes operating for these subsurface SCMs are similar to those for the 
vegetated devices previously discussed. Thus, much like for vegetated systems, the level of 
control achieved depends on the infiltration ability of the native soils, the percent of impervious 
surface area in the contributing watershed, land use contributing to the pollutant loadings, and 
climate.  A large number of recent studies have found that permeable pavement can reduce 
runoff volume by anywhere from 50 percent (Rushton, 2002; Jefferies, 2004; Bean et al., 2007) 
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322 Urban Stormwater Management in the United States 

FIGURE 5-28  Schematic of a seepage pit. FIGURE 5-29  Porous asphalt.  SOURCE: SOURCE: 
PaDEP.    PaDEP. 

FIGURE 5-30 A retrofitted infiltration trench at FIGURE 5-31  Pervious concrete at 
Villanova University. SOURCE: Reprinted, with Villanova University.  SOURCE: Reprinted, 
permission, from VUSP. Copyright by VUSP. with permission from VUSP. Copyright by    

VUSP. 

FIGURE 5-32  A small office building conversion at the edge of downtown Denver included the 
replacement of a portion of the site’s parking with modular block porous pavement underlain by an 18
inch layer of crushed rock.  Rainfall on the porous pavement and roof runoff for most storm events are 
contained in the reservoir created by the crushed rock.  The pavement infiltrates runoff from most storm 
events for one-third of the impervious area on the half-acre site. 
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323 Stormwater Management Approaches 

to as much as 95 percent or greater (van Seters et al., 2006; Kwiatkowski et al., 2007).  Box 5-7 
describes the success of a recent retrofitting of asphalt with pervious pavement at Villanova 
University. 

The strengths of subsurface runoff-volume-reduction SCMs are similar to those of their 
vegetated counterparts.  Additional attributes include their ability to be installed under parking 
areas and to manage larger volumes of rainfall.  These SCMs typically have few problems with 
safety or vector-borne diseases because of their subsurface location and storage capacity, and 
they can be very aesthetically pleasing.  The potential of permeable pavement could be 
particularly far-reaching if one considers the amount of impervious surface in urban areas that is 
comprised of roads, driveways, and parking lots. 

The weaknesses of these SCMs are also similar to those of vegetated systems, including 
their dependence on native soil infiltration and the need to understand groundwater levels and 
karst geology. Simply estimating the soil hydraulic conductivity can have an error rate of an 
order of magnitude.  Specifically for subsurface systems that use geotextiles (not permeable 
pavement), there is a danger of TSS being compressed against the bottom of the geotextile, 
preventing infiltration. There are no freeze–thaw cycles or vegetated processes that can reopen 
pathways, so the control of TSS is even more critical to their life span.  In most cases (permeable 
pavement is an exception), pretreatment is required, except for the cleanest of sources (like a 
slate roof). Typically, manufactured devices, sediment forebays, or grass strips are part of the 
design of subsurface SCMs to capture the larger sediment particles. 

The maintenance of subsurface runoff-volume-reduction SCMs is relatively simple but 
critical.  If inspection wells are installed, a visit after a rainstorm will check that the volume is 
captured, and later that it has infiltrated.  Porous surfaces should undergo periodic vacuum street 
sweeping when a sediment source is present.  Pretreatment devices require sediment removal.  
The difficulty with this class of SCMs is that, if a toxic spill occurs or maintenance is not 
proactive, there are no easy corrective measures other than replacement. 

Low-Impact Development. LID refers primarily to the use of small, engineered, on-site 
stormwater practices to treat the quality and quantity of runoff at its source.  It is discussed here 
because the SCMs that are thought of as LID—particularly vegetated swales, green roofs, 
permeable pavement, and rain gardens—are all runoff-volume-reduction SCMs.  They are 
designed to capture the first portion of a rainfall event and to treat the runoff from a few hundred 
square meters of impervious cover. 

As discussed earlier, several studies have measured the runoff volume reduction of 
individual LID practices.  Fewer studies are available on whether multiple LID practices, when 
used together, have a cumulative benefit at the neighborhood or catchment scale.  Four 
monitoring studies have clearly documented a major reduction in runoff from developments that 
employ LID and Better Site Design (see Box 5-8) compared to those that do not.  In addition, six 
studies have documented the runoff reduction benefits of LID at the catchment or watershed 
scale using a modeling approach (Alexander and Heaney, 2002; Stephens et al., 2002; Holman-
Dodds et al., 2003; Coombes, 2004; Hardy et al., 2004; Huber et al., 2006).  
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BOX 5-7 
Evaluation Through Monitoring: Villanova Pervious Concrete SCM 

Villanova University’s Stormwater Research and Demonstration Park is home to a pervious 
concrete infiltration site (Figure 5-33).  The site, 
formerly a standard asphalt paved area, is 
located between two dormitories.  The area was 
reconstructed in the summer of 2002 and 
outfitted with three infiltration beds overlain with 
pervious concrete.  Usage of the site consists 
primarily of pedestrian traffic with some light 
automobile traffic.  The pervious concrete site is 
designed to infiltrate small-volume storms (1 to 2 
inches).  Roof top runoff is directly piped to the 
rock bed under the concrete.  For these smaller 
events, there is essentially no runoff from the 
site.  

Figure 5-33  Villanova University pervious 
concrete retrofit site. SOURCE: Reprinted, with 
permission, from VUSP. Copyright by VUSP. 

The pervious concrete is outlined with decorative pavers that divide the pervious concrete into 
three separate sections as seen in Figure 5-33.  Underneath these three sections are individual storage 
beds.  Since the site lies on a significant slope it was necessary to create earthen dams that isolate each 
storage area.  At the top of each dam there is an overflow pipe which connects the storage area with the 
next one downstream.  The final storage bed has an overflow that connects to the existing storm sewer.  
The beds are approximately 4 feet deep and are filled with stone, producing about 40 percent void space 
within the beds.  A geotextile pervious liner was laid down to separate the storage beds from the 
undisturbed soil below (Figure 5-34).  The primary idea was to avoid any upward migration of the in-situ 
soil, which could possibly reduce the capacity of the beds over time. 

FIGURE 5-34  Infiltration bed under construction.  Pervious concrete has functionality and workability similar to that of 
regular concrete.  However, the pervious concrete mix lacks the sand and other fine particles found in regular 
concrete. This creates a significant amount of void space which allows water to flow relatively unobstructed through 
the concrete. This site was the first attempt at creating a pervious concrete SCM in the area, and there were 
construction and material problems.  Since that time the industry has matured, and a second site on campus 
constructed in 2007 has not had any significant difficulties. SOURCE: Reprinted, with permission, from VUSP. 
Copyright by VUSP. 

continues next page 
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325 Stormwater Management Approaches 

Note the runoff from impervious concrete spilling over to the pervious concrete 

Continuous monitoring of the site over a number of years has considerably increased our 
understanding of infiltration.  Similar to the bioinfiltration site (Box 5-6), the infiltration rate of permeable 
concrete does vary as a function of temperature (Braga et al., 2007; Emerson and Traver, 2008), and the 
SCM volume reduction is impressive.  As shown in Figure 5-35, over 95 percent of the yearly rainfall was 
infiltrated with minimal overflow.  Besides hydrologic plots, water quality plots also show the benefits of 
permeable concrete (Kwiatkowski et al., 2007).  Because over 95 percent of the runoff is infiltrated, well 
over 95 percent of the pollutant mass is also removed.  Figure 5-36 shows the level of copper extracted 
from lysimeters buried under the rock bed and surrounding grass.  The plot is arranged in quartiles, with 
readings in milligrams per liter.  Lysimeter samples from under the surrounding grass and one foot and 
four feet under the infiltration bed all report almost no copper, compared to samples taken from the port in 
the rock bed and from the gutters draining the roof tops. 

continues next page 
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326 Urban Stormwater Management in the United States 

BOX 5-7 Continued 

FIGURE 5-35  Rainfall and corresponding outflow from the weir of the SCM.  SOURCE: Reprinted, with 
permission, from VUSP.  Copyright by VUSP. 

FIGURE 5-36  Copper measured at various locations.  The three quartiles correspond to the 25th, 50th, 
and 75th percentile value of all data collected.  A21 is a lysimeter location under the surrounding grass, 
while B11 and B13 refer to locations that are one foot and four feet under the infiltration bed, respectively. 
SOURCE: Reprinted, with permission, from VUSP. Copyright by VUSP. 
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327 Stormwater Management Approaches 

BOX 5-8 
Jordan Cove—An LID Watershed Project 

LID refers to the use of a system of small, on-site SCMs to counteract increases in flow and 
pollution following development and to control smaller runoff events.  Although some studies are available 
that measure the runoff volume reduction of individual LID practices, fewer studies are available on 
whether multiple LID practices, when used together, have a cumulative benefit at the neighborhood or 
catchment scale.  Of those listed in Table 5-6, Jordan Cove is the most extensively studied, as it was 
monitored for ten years as part of a paired watershed study that included a site with no SCMs and a site 
with traditional (detention) SCMs.  The watersheds were monitored during calibration, construction, and 
post-construction periods.  The project consisted of 12 lots, and the SCMs used were bioretention, porous 
pavements, no-mow areas, and education for the homeowners (Figure 5-37). 

TABLE 5-6 Review of Recent LID Monitoring Research on a Catchment Scale 

Location Practices Runoff 
Reduction 

Jordan Cove, USA 
Dietz and Clausen (2008) 

Permeable pavers, bioretention, grass swales, 
education 

84% 

Somerset Heights, USA 
Cheng et al. (2005) 

Grass swale, bioretention, and rooftop 
disconnection 

45% 

Figtree Place, Australia 
Coombes et al. (2000) 

Rain tanks, infiltration trenches, swales 100% 

FIGURE 5-37 Jordan Cove LID subdivision. Permission pending 

continues next page 

PREPUBLICATION 
  

RB-AR51592



   

 
 

 

 

 

      

 

 

  

 

      

  
 

 

328 Urban Stormwater Management in the United States 

BOX 5-8 Continued 

Figure 5-38 (right panel) displays the hydrograph from a post-construction storm comparing the 
LID, traditional, and control watersheds.  Note that the traditional watershed shows the delay and peak 
reduction from the detention basins, while the LID watershed has almost no runoff. The LID watershed 
was found to reduce runoff volume by 74 percent by increasing infiltration over preconstruction levels. 

FIGURE 5-38.  Significant changes in runoff volume (m3/week), runoff depth (cm/week) and peak 
discharge (m3/sec/week) after construction was completed (left panel).  Hydrograph of all three 
subdivisions in the project, showing the larger volume and rate of runoff from the traditional and control 
subdivisions, as compared to the LID (right panel). Permission pending. 

Comparisons of nutrient and metal concentrations and total export in the surface water shows the 
value of the LID approach as well as the significance of the reduction in runoff volume.  Figure 5-39 
shows the changes in pollutant concentration and mass export before and after construction for the 
traditional and LID subdivisions.  Note that concentrations of TSS and nutrients are increased in the LID 
subdivision (left-hand panel); this is because swales and natural systems are used in place of piping as a 
“green” drainage system and because only larger storms leave the site.  The right-hand panel shows how 
the large reduction in runoff achieved through infiltration can dramatically reduce the net export of 
pollutants from the LID watershed. 

FIGURE 5-39  Significant changes in pollutant concentration, after construction was completed (left).  
Units are mg/L for NO3-N, NH3-N, TKN, TP, and BOD, and µg/L for Cu, Pb, and Zn.  Significant changes 
in mass export (kg/ha/year) after construction was completed (right).  Permission pending 

SOURCE: Clausen (2007). 
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Peak Flow Reduction and Runoff Treatment 

After efforts are made to prevent the generation of pollutants and to reduce the volume of 
runoff that reaches stormwater systems, stormwater management focuses on the reduction of 
peak flows and associated treatment of polluted runoff.  The main class of SCMs used to 
accomplish this is extended detention basins, versions of which have dominated stormwater 
management for decades.  These include a wide variety of ponds and wetlands, including wet 
ponds (also known as retention basins), dry extended detention ponds (as known as detention 
basins), and constructed wetlands.  By holding a volume of stormwater runoff for an extended 
period of time, extended detention SCMs can achieve both water quality improvement and 
reduced peak flows. Generally the goal is to hold the flows for 24 hours at a minimum to 
maximize the opportunity of settling, adsorption, and transformation of pollutants (based on past 
pollutant removal studies) (Rea and Traver, 2005).  For smaller storm events (one- to two-year 
storms), this added holding time also greatly reduces the outflows from the SCM to a level that 
the stream channel can handle.  Most wet ponds and stormwater wetlands can hold a “water 
quality” volume, such that the flows leaving in smaller storms have been held and “treated” for 
multiple days.  Extended detention dry ponds greatly reduce the outflow peaks to achieve the 
required residence times. 

Usually extended detention devices are lower in the treatment train of SCMs, if not at the 
end. This is both due to their function (they are designed for larger events) and because the 
required water sources and less permeable soils needed for these SCMs are more likely to be 
found at the lower areas of the site.  Some opportunities exist to naturalize dry ponds or to 
retrofit wet ponds into stormwater wetlands but it depends on their site configuration and 
hydrology. Stormwater wetlands are shown in Figures 5-40 and 5-41.  A wet pond and a dry 
extended detention basin are shown in Figures 5-42 and 5-43.   

Simple ponds are little more than a hole in the ground, in which stormwater is piped in 
and out. Dry ponds are meant to be dry between storms, whereas wet ponds have a permanent 
pool throughout the year. Detention basins reduce peak flows by restricting the outflows and 
creating a storage area. Depending on the detention time, outflows can be reduced to levels that 
do not accelerate erosion, that protect the stream channel, and that reduce flooding.   

FIGURE 5-40 Constructed wetland at   FIGURE 5-41 Retrofitted stormwater wetland. 
SOURCE: PaDEP (2006). SOURCE: Reprinted, with permission, from 

                VUSP. Copyright by VUSP. 
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The flow normally enters the structure through a sediment forebay (Figure 5-44), which 
is included to capture incoming sediment, remove the larger particles through settling, and allow 
for easier maintenance. Then a meandering path or cell structure is built to “extend” and slow 
down the flows. The main basin is a large storage area (sometimes over the meandering flow 
paths). Finally, the runoff exits through an outflow control structure built to retard flow.  

Wet ponds, stormwater wetlands, and (to a lesser extent) dry extended detention ponds 
provide treatment.  The first step in treatment is the settling of larger particles in the sediment 
forebay. Next, for wet ponds a permanent pool of water is maintained so that, for smaller 
storms, the new flows push out a volume that has had a chance to interact with vegetation and be 
“treated.” This volume is equivalent to an inch of rain over the impervious surfaces in the 
drainage area. Thus, what exits the SCM during smaller storm events is baseflow contributions 
and runoff that entered during previous events.  For dry extended detention ponds, there is no 
permanent pool and the outlet is instead greatly restricted.  For all of these devices, vegetation is 
considered crucial to pollutant removal.  Indeed, wet ponds are designed with an aquatic bench 
around the edges to promote contact with plants.  The vegetation aids in reduction of flow 
velocities, provides growth surfaces for microbes, takes up pollutants, and provides filtering 
(Braskerud, 2001). 

FIGURE 5-42 Wet pond. SOURCE: PaDEP FIGURE 5-43 Dry extended detention  
(2006). pond. SOURCE: PaDEP (2006). 

FIGURE 5-44 Villanova University sediment forebay.  

SOURCE: Reprinted, with permission, from VUSP. Copyright by VUSP002E 
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The ability of detention structures to achieve a certain level of control is size related— 
that is, the more peak flow reduction or pollutant removal required, the more volume and surface 
area are needed in the basin.  Because it is not simply the peak flows that are important, but also 
the duration of the flows that cause damage to the stream channels (McCuen, 1979; Loucks et 
al., 2005), some detention basins are currently sized and installed in series with runoff-volume
reduction SCMs. 

The strength of extended detention devices is the opportunity to create habitats or 
picturesque settings during stormwater management.  The weaknesses of these measures include 
large land requirements, chloride buildup, possible temperature effects, and the creation of 
habitat for undesirable species in urban areas. There is a perception that these devices promote 
mosquitoes, but that has not been found to be a problem when a healthy biological habitat is 
created (Greenway et al., 2003). Another drawback of this class of SCMs is that they often have 
limited treatment capacity, in that they can reduce pollutants in stormwater only to a certain 
level. These so-called irreducible effluent concentrations have been documented mainly for 
ponds and stormwater wetlands, as well as sand filters and grass channels (Schueler, 1998).  
Finally, it should be noted that either a larger watershed (10–25 acres; CWP, 2004) or a 
continuous water source is needed to sustain wet ponds and stormwater wetlands. 

Maintenance requirements for extended detention basins and wetlands include the 
removal of built-up sediment from the sediment forebay, harvesting of grasses to remove 
accumulated nutrients, and repair of berms and structures after storm events.  Inspection items 
relate to the maintenance of the berm and sediment forebay. 

While the basic hydrologic function of extended detention devices is well known, their 
performance on a watershed basis is not.  Because they do not significantly reduce runoff volume 
and are designed on a site-by-site basis using synthetic storm patterns, their exclusive use as a 
flood reduction strategy at the watershed scale is uncertain (McCuen, 1979; Traver and 
Chadderton, 1992). Much of this variability is reduced when they are coupled with volume 
reduction SCMs at the watershed level.  Pollutant removal is effected by climate, short-
circuiting, and by the schedule of sediment removal and plant harvesting.  Extreme events can 
resuspend captured sediments, thus reintroducing them into the environment.  Although there is 
debate, it seems likely that plants will need to be harvested to accomplish nutrient removal (Reed 
et al., 1998). 

Runoff Treatment 

As mentioned above, many SCMs associated with runoff volume reduction and extended 
detention provide a water quality benefit. There are also some SCMs that focus primarily on 
water quality with little peak flow or volume effect.  Designed for smaller storms, these are 
usually based on filtration, hydrodynamic separation, or small-scale bioretention systems that 
drain to a subsequent receiving water or other device.  Thus, often these SCMs are used in 
conjunction with other devices in a treatment train or as retrofits under parking lots.  They can be 
very effective as pretreatment devices when used “higher up” in the watershed than infiltration 
structures. Finally, in some cases these SCMs are specifically designed to reduce peak flows in 
addition to providing water quality benefits by introducing elements that make them similar to 
detention basins; this is particularly the case for sand filters. 
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The sand filter is relied on as a treatment technology in many regions, particular those 
where stream geomorphology is less of a concern and thus peak flow control and runoff volume 
reduction are not the primary goals.  These devices can be effective at removing suspended 
sediments and can extend the longevity and performance of runoff-volume-reduction SCMs.  
They are also one of the few urban retrofits available, due to the ability to implement them 
within traditional culvert systems.  Figures 5-45 and 5-46 show designs for the Austin sand filter 
and the Delaware sand filter. 

Filters use sand, peat, or compost to remove particulates, similar to the processes used in 
drinking water plants.  Sand filters primarily remove suspended solids and ammonia nitrogen.  
Biological material such as peat or compost provides adsorption of contaminants such as 
dissolved metals, hydrocarbons, and other organic chemicals.  Hydrodynamic devices use 
rotational forces to separate the solids from the flow, allowing the solids to settle out of the flow 
stream.  There is a recent class of bioretention-like manufactured devices that combine inlets 
with planters. In these systems, small volumes are directed to a soil planter area, with larger 
flows bypassing and continuing down the storm sewer system.  In any event, for manufactured 
items the user needs to look to the manufacturer’s published and reviewed data to understand 
how the device should be applied. 

The level of control that can be achieved with these SCMs depends entirely on sizing of 
the device based on the incoming flow and pollutant loads.  Each unit has a certified removal rate 
depending on inflow to the SCM. Also all units have a maximum volume or rate of flow they 
can treat, such that higher flows are bypassed with no treatment.  Thus, the user has to determine 
what size unit is needed and the number to use based on the area’s hydrologic cycle and what 
criteria are to be met. 

With the exception of some types of sand filters, the strengths of water quality SCMs are 
that they can be placed within existing infrastructure or under parking lots, and thus do not take 
up land that may be used for other purposes.  They make excellent choices for retrofit situations.  
For filters, there is a wealth of experience from the water treatment community on their 
operations. For all manufactured devices there are several testing protocols that have been set up 
to validate the performance of the manufactured devices (the sufficiency of which is discussed in 
Box 5-9). Weaknesses of these devices include their cost and maintenance requirements.   

FIGURE 5-45 Austin sand filter. SOURCE: FIGURE 5-46 Delaware sand filter. 
Robert Traver.      SOURCE: Tom Schueler. 
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BOX 5-9 
Insufficient Testing of Proprietary Stormwater Control Measures 

Manufacturers of proprietary SCMs offer a service that can save municipalities time and money.  
Time is saved by the ability of the manufactures to quickly select a model matching the needs of the site.  
A city can minimize the cost of buying the product by requiring the different manufacturers to submit bids 
for the site. All the benefits of the service will have no meaning, however, if the cities cannot trust the 
performance claims of the different products.  Because the United States does not have, at this time, a 
national program to verify the performance of proprietary SCMs, interested municipalities face a high 
amount of uncertainty when they select a product.  Money could be wasted on products that might have 
the lowest bid, but do not achieve the water quality goals of the city or state.  

The EPA’s Environmental Technology Verification (ETV) program was created to facilitate the 
deployment of innovative or improved environmental technologies through performance verification and 
dissemination of information.  The Wet Weather Flow Technologies Pilot was established as part of the 
ETV program to verify commercially available technologies used in the abatement and control of urban 
stormwater runoff, combined sewer overflows, and sanitary sewer overflows.  Ten proprietary SCMs were 
tested under the ETV program (see Figure 5-47), and the results of the monitoring are available on the 
National Sanitation Foundation International website.  Unfortunately, the funding for the ETV program 
was discontinued before all the stormwater products could be tested.  Without a national testing program 
some states have taken a more regional approach to verifying the performance of proprietary practices, 
while most states do not have any type of verification or approval program. 

The Washington Department of Ecology has supported a testing protocol called Technology 
Assessment Protocol–Ecology that describes a process for evaluating and reporting on the performance 
and appropriate uses of emerging SCMs.  California, Massachusetts, Maryland, New Jersey, 
Pennsylvania, and Virginia have sponsored a testing program called Technology Acceptance and 
Reciprocity Partnership (TARP), and a number of products are being tested in the field.  The State of 
Wisconsin has prepared a draft technical standard (1006) describing methods for predicting the site-
specific reduction efficiency of proprietary sedimentation devices.  To meet the criteria in the standard the 
manufacturers can either use a model to predict the performance of the practice or complete a laboratory 
protocol designed to develop efficiency curves for each product.  Although none of these state or federal 
verification efforts have produced enough information to sufficiently reduce the uncertainty in selection 
and sizing of proprietary SCMs, many proprietary practices are being installed around the country, 
because of the perceived advantage of the service being provided by the manufacturers and the 
sometimes overly optimistic performance claims.   

All those involved in stormwater management, including the manufacturers, will have a much 
better chance of implementing a cost-effective stormwater program in their cities if the barriers to a 
national testing program for proprietary SCMs are eliminated.  Two of the barriers to the ETV program 
were high cost and the transferability of the results.  Also, the ETV testing did not produce results that 
could be used in developing efficiency curves for the product.  A new national testing program could 
reduce the cost by using laboratory testing instead of field testing.  Each manufacturer would only have to 
do one series of tests in the lab and the results would be applicable to the entire country.  The laboratory 
protocol in the Wisconsin Technical Standard 1006 provides a good example of what should be included 
to evaluate each practice over a range of particle sizes and flows.  These types of laboratory data could 
also be used to produce efficiency curves for each practice.  It would be relatively easy for state and local 
agencies to review the benefits of each installation if the efficiency curves were incorporated into urban 
runoff models, such as WinSLAMM or P8. 

continues next page 
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BOX 5-9 Continued 

Stormwater 360 Hydrodynamic Separator.    Downstream Defender. SOURCE:  Available online 
SOURCE: EPA (2005c)    at http://epa.gov/Region1/assistance/ceitts/ 

   stormwater/techs/downstreamdefender.html 

Bay Seperator: SOURCE: EPA (2005a). Stormfilter. SOURCE: EPA (2005b). 

FIGURE 5-47  Proprietary Manufactured Devices tested by the ETV Program.  

Regular maintenance and inspection at a high level are required to remove captured pollutants, to 
replace mulch, or to rake and remove the surface layer to prevent clogging.  In some cases 
specialized equipment (vacuum trucks) is required to remove built-up sediment.  Although the 
underground placement of these devices has many benefits, it makes it easy to neglect their 
maintenance because there are no signs of reduced performance on the surface.  Because these 
devices are manufactured, the unit construction cost is usually higher than for other SCMs.  
Finally, the numerous testing protocols are confusing and prevent more widespread applications. 

The chief uncertainty with these SCMs is due to the lack of certification of some 
manufactured devices.  There is also concern about which pollutants are removed by which class 
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335 Stormwater Management Approaches 

of device. For example, hydrodynamic devices and sand filters do not address dissolved 
nutrients, and in some cases convert suspended pollutants to their dissolved form.  Both issues 
are related to the false perception that a single SCM must be found that will comprehensively 
treat stormwater.  Such pressures often put vendors in a position of trying to certify that their 
devices can remove all pollutants.  Most often, these devices can serve effectively as part of a 
treatment train, and should be valued for their incremental contributions to water quality 
treatment.  For example, a filter that removes sediment upstream of a bioinfiltration SCM can 
greatly prolong the life of the infiltration device. 

Aquatic Buffers and Managed Floodplains 

Aquatic buffers, sometimes also known as stream buffers or riparian buffers, involve 
reserving a vegetated zone adjacent to streams, shorelines, or wetlands as part of development 
regulations or as an ordinance. In most regions of the country, the buffer is managed as forest, 
although in arid or semi-arid regions it may be managed as prairie, chapparal, or other cover.  
When properly designed, buffers can both reduce runoff volumes and provide water quality 
treatment to stormwater. 

The performance of urban stream buffers cannot be predicted from studies of buffers 
installed to remove sediment and nutrients from agricultural areas (Lowrance and Sheridan, 
2005). Agricultural buffers have been reported to have high sediment and nutrient removal 
because they intercept sheet flow or shallow groundwater flow in the riparian zone.  By contrast, 
urban stream buffers often receive concentrated surface runoff or may even have a storm-drain 
pipe that short-circuits the buffer and directly discharges into the stream.  Consequently, the 
pollutant removal capability of urban stream buffers is limited, unless they are specifically 
designed to distribute and treat stormwater runoff (NRC, 2000).  This involves the use of level 
spreaders, grass filters, and berms to transform concentrated flows into sheet flow (Hathaway 
and Hunt, 2006). Such designed urban stream buffers have been applied widely in the Neuse 
River basin to reduce urban stormwater nutrient inputs to this nitrogen-sensitive waterbody. 

The primary benefit of buffers is to help maintain aquatic biodiversity within the stream.  
Numerous researchers have evaluated the relative impact of riparian forest cover and impervious 
cover on stream geomorphology, aquatic insects, fish assemblages, and various indexes of biotic 
integrity. As a group, the studies suggest that indicator values for urban stream health increase 
when riparian forest cover is retained over at least 50 to 75 percent of the length of the upstream 
network (Goetz et al., 2003; Wang et al., 2003b; McBride and Booth, 2005; Moore and Palmer, 
2005). The width of the buffer is also important for enhancing its stream protection benefits, and 
it ranges from 25 to 200 feet depending on stream order, protection objectives, and community 
ordinances. At the present time, there are no data to support an optimum width for water quality 
purposes. The beneficial impact of riparian forest cover is less detectable when watershed 
impervious cover exceeds 15 percent, at which point degradation by stormwater runoff 
overwhelms the benefits of the riparian forest (Roy et al., 2005, 2006; Walsh et al., 2007).   

Maintenance, inspection, and compliance for buffers can be a problem.  In most 
communities, urban stream buffers are simply a line on a map and are not managed in any 
significant way after construction is over.  As such, urban stream buffers are prone to residential 
encroachment and clearing, and to colonization by invasive plants.  Another important practice is 
to protect, preserve, or otherwise manage the ultimate 100-year floodplain so that vulnerable 
property and infrastructure are not damaged during extreme floods.  Federal Emergency 
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336 Urban Stormwater Management in the United States 

Management Agency (FEMA), state, and local requirements often restrict or control 
development on land within the floodway or floodplain.  In larger streams, the floodway and 
aquatic buffer can be integrated together to achieve multiple social objectives. 

Stream Rehabilitation 

While not traditionally considered an SCM, certain stream rehabilitation practices or 
approaches can be effective at recreating stream physical habitat and ecosystem function lost 
during urbanization. When combined with effective SCMs in upland areas, stream rehabilitation 
practices can be an important component of a larger strategy to address stormwater.  From the 
standpoint of mitigating stormwater impacts, four types of urban stream rehabilitation are 
common: 

•	 Practices that stabilize streambanks and/or prevent channel incision/enlargement can 
reduce downstream delivery of sediments and attached nutrients (see Figure 5-48).  
Although the magnitude of sediment delivery from urban-induced stream-channel 
enlargement is well documented, there are very few published data to quantify the 
potential reduction in sediment or nutrients from subsequent channel stabilization. 

•	 Streams can be hydrologically reconnected to their floodplains by building up the profile 
of incised urban streams using grade controls so that the channel and floodplain interact 
to a greater degree. Urban stream reaches that have been so rehabilitated have increased 
nutrient uptake and processing rates, and in particular increased denitrification rates, 
compared to degraded urban streams prior to treatment (Bukavecas, 2007; Kaushal et al., 
2008). This suggests that urban stream rehabilitation may be one of many elements that 
can be considered to help decrease loads in nutrient-sensitive watersheds. 

•	 Practices that enhance in-stream habitat for aquatic life can improve the expected level of 
stream biodiversity.  However, Konrad (2003) notes that improvement of biological 
diversity of urban streams should still be considered an experiment, since it is not always 
clear what hydrologic, water quality, or habitat stressors are limiting.  Larson et al. (2001) 
found that physical habitat improvements can result in no biological improvement at all.  
In addition, many of the biological processes in urban stream ecosystems remain poorly 
understood, such as carbon processing and nutrient uptake. 

•	 Some stream rehabilitation practices can indirectly increase stream biodiversity (such as 
riparian reforestation, which could reduce stream temperatures, and the removal of 
barriers to fish migration). 
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337 Stormwater Management Approaches 

FIGURE 5-48 Three photographs illustrate stream rehabilitation in Denver.  The top left picture 
is a creek that has eroded in its bed due to urbanization.  The top right picture shows a portion 
of the stabilized creek immediately after construction.  Check structures, which keep the creek 
from cutting its bed, are visible in the middle distance.  The bottom image shows the creek just 
upstream of one of the check structures two years after stabilization.  The thickets of willows 
established themselves naturally.  The only revegetation performed was to seed the area for 
erosion control.  

It should be noted that the majority of urban stream rehabilitation projects undertaken in 
the United States are designed for purposes other than mitigating the impacts of stormwater or 
enhancing stream biodiversity or ecosystem function (Bernhardt et al., 2005).  Most stream 
rehabilitation projects have a much narrower design focus, and are intended to protect threatened 
infrastructure, naturalize the stream corridor, achieve a stable channel, or maintain local bank 
stability (Schueler and Brown, 2004). Improvements in either biological health or the quality of 
stormwater runoff have rarely been documented. 

Unique design models and methods are required for urban streams, compared to their 
natural or rural counterparts, given the profound changes in hydrologic and sediment regime and 
stream–floodplain interaction that they experience (Konrad, 2003).  While a great deal of design 
guidance on urban stream rehabilitation has been released in recent years (FISRWG, 2000; Doll 
and Jennings, 2003; Schueler and Brown, 2004), most of the available guidance has not yet been 
tailored to produce specific outcomes for stormwater mitigation, such as reduced sediment 
delivery, increased nutrient processing, or enhanced stream biodiversity.  Indeed, several 
researchers have noted that many urban stream rehabilitation projects fail to achieve even their 
narrow design objectives, for a wide range of reasons (Bernhardt and Palmer, 2007; Sudduth et 
al., 2007). This is not surprising given that urban stream rehabilitation is relatively new and 
rarely addresses the full range of in-stream alteration generated by watershed-scale changes.  
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338 Urban Stormwater Management in the United States 

This shortfall suggests that much more research and testing are needed to ensure urban stream 
habilitation can meet its promise as an emerging SCM. 

Municipal Housekeeping (Street Sweeping and Storm-Drain Cleanouts) 

Phase II NPDES stormwater permits specifically require municipal good housekeeping as 
one of the six minimum management measures for MS4s.  Although EPA has not presented 
definitive guidance on what constitutes “good housekeeping”, CWP (2008) outlines ten 
municipal operations where housekeeping actions can improve the quality of stormwater, 
including the following: 

• municipal hotspot facility management, 
• municipal construction project management, 
• road maintenance, 
• street sweeping, 
• storm-drain maintenance, 
• stormwater hotline response, 
• landscape and park maintenance , 
• SCM maintenance, and 
• employee training. 

The overarching theme is that good housekeeping practices at municipal operations provide 
source treatment of pollutants before they enter the storm-drain system.  The most frequently 
applied practices are street sweeping (Figure 5-49) and sediment cleanouts of sumps and storm-
drain inlets. Most communities conduct both operations at some frequency for safety and 
aesthetic reasons, although not specifically for the sake of improving stormwater quality (Law et 
al., 2008). 

Numerous performance monitoring studies have been conducted to evaluate the effect of 
street sweeping on the concentration of stormwater pollutants in downstream storm-drain pipes 
(see Pitt, 1979; Bender and Terstriep, 1994; Brinkman and Tobin, 2001; Zarrielo et al., 2002; 
Chang et al., 2005; USGS, 2005; Law et al., 2008).  The basic finding is that regular street 
sweeping has a low or limited impact on stormwater quality, depending on street conditions, 
sweeping frequency, sweeper technology, operator training, and on-street parking.  Sweeping 
will always have a limited removal capability because rainfall events frequently wash off 
pollutants before the sweeper passes through, and only some surfaces are accessible to the 
sweeper, thus excluding sidewalk, driveways, and landscaped areas.  Frequent sweeping (i.e., 
weekly or monthly) has a moderate capability to remove sediment, trash and debris, coarse 
solids, and organic matter. 

Fewer studies have been conducted on the pollutant removal capability of frequent 
sediment cleanout of storm-drain inlets, most in regions with arid climates (Lager et al., 1977; 
Mineart and Singh, 1994; Morgan et al., 2005). These studies have shown some moderate 
pollutant removal if cleanouts are done on a monthly or quarterly basis.  Most communities, 
however, report that they clean out storm drains on an annual basis or in response to problems or 
drainage complaints (Law, 2006). 
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339 Stormwater Management Approaches 

FIGURE 5-49 Vacuum street sweeper at Villanova University.  SOURCE: Robert Traver. 

Frequent sweeping and cleanouts conducted on the dirtiest streets and storm drains 
appear to be the most effective way to include these operations in the stormwater treatment train.  
However, given the uncertainty associated with the expected pollutant removal for these 
practices, street sweeping and storm-drain cleanout cannot be relied on as the sole SCMs for an 
urban area. 

Illicit Discharge Detection and Elimination 

MS4 communities must develop a program to detect and eliminate illicit discharges to 
their storm-drain system as a stormwater NPDES permit condition.  Illicit discharges can involve 
illegal cross-connections of sewage or washwater into the storm-drain system or various 
intermittent or transitory discharges due to spills, leaks, dumping, or other activities that 
introduce pollutants into the storm-drain system during dry weather.  National guidance on the 
methods to find and fix illicit discharges was developed by Brown et al. (2004).  Local illicit 
discharge detection and elimination (IDDE) programs represent an ongoing and perpetual effort 
to monitor the network of pipes and ditches to prevent pollution discharges. 

The water quality significance of illicit discharges has been difficult to define since they 
occur episodically in different parts of a municipal storm drain system.  Field experience in 
conducting outfall surveys does indicate that illicit discharges may be present at 2 to 5 percent of 
all outfalls at any given time.  Given that pollutants are being introduced into the receiving water 
during dry weather, illicit discharges may have an amplified effect on water quality and 
biological diversity. 

Many communities indicate that they employ a citizen hotline to report illicit discharges 
and other water quality problems (Brown et al., 2004), which sharply increases the number of 
illicit discharge problems observed. 
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Stormwater Education 

Like IDDE, stormwater education is one of the six minimum management measures that 
MS4 communities must address in their stormwater NPDES permits.  Stormwater education 
involves municipal efforts to make sure individuals understand how their daily actions can 
positively or negatively influence water quality and work to change specific behaviors linked to 
specific pollutants of concern (Schueler, 2001c).  Targeted behaviors include lawn fertilization, 
littering, car fluid recycling, car washing, pesticide use, septic system maintenance, and pet 
waste pickup.  Communities may utilize a wide variety of messages to make the public aware of 
the behavior and more desirable alternatives through radio, television, newspaper ads, flyers, 
workshops, or door-to-door outreach.  Several communities have performed before-and-after 
surveys to assess both the penetration rate for these campaigns and their ability to induce 
changes in actual behaviors. Significant changes in behaviors have been recorded (see Schueler, 
2002), although few studies are available to link specific stormwater quality improvements to the 
educational campaigns (but see Turner, 2005; CASQA, 2007). 

Residential Stewardship 

This SCM involves municipal programs to enhance residential stewardship to improve 
stormwater quality.  Residents can undertake a wide range of activities and practices that can 
reduce the volume or quality of runoff produced on their property or in their neighborhood as a 
whole. This may include installing rain barrels or rain gardens, planting trees, xeriscaping, 
downspout disconnection, storm-drain marking, household hazardous waste pickups, and yard 
waste composting (CWP, 2005).  This expands on stormwater education in that a municipality 
provides a convenient delivery service to enable residents to engage in positive watershed 
behavior. The effectiveness of residential stewardship is enhanced when carrots are provided to 
encourage the desired behavior, such as subsidies, recognition, discounts, and technical 
assistance (CWP, 2005).  Consequently, communities need to develop a targeted program to 
educate residents and help them engage in the desired behavior. 

SCM Performance Monitoring and Modeling 

Stormwater is characterized by widely fluctuating flows.  In addition, inflow pollutant 
concentrations vary over the course of a storm and can be a function of time since the last storm, 
watershed, size and intensity of rainfall, season, amount of imperviousness, pollutant of interest, 
and so forth. This variability of the inflow to SCMs along with the very nature of SCMs makes 
performance monitoring a complex task.  Most SCMs are built to manage stormwater, not to 
enable flow and water quality monitoring.  Furthermore, they are incorporated into the collection 
system and spread throughout developments.  Measurement of multiple inflows, outflows, 
evapotranspiration, and infiltration are simply not feasible for most sites.  Many factors, such as 
temperature and climate, play a role in how well SCMs function.  Infiltration rates can vary by 
an order of magnitude as a function of temperature (Braga et al., 2007; Emerson and Traver, 
2008), such that a reading in late summer might be twice that of a winter reading.  Determining 
performance can be further complicated because, e.g., at the start of a storm a detention basin 
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341 Stormwater Management Approaches 

could still be partially full from a previous storm, and removal rates for wetlands are a function 
of the growing season, not to mention snowmelt events. 

Monitoring of SCMs is usually performed for one of two purposes: functionality or more 
intensive performance monitoring.  Monitoring of functionality is primarily to establish that the 
SCM is functioning as designed. Performance monitoring is focused on determining what level 
of performance is achieved by the SCM. 

Functionality Monitoring 

Functionality monitoring, in a broad sense, involves checking to see whether the SCM is 
functioning and screening it for potential problems.  Both the federal and several state industrial 
and construction stormwater general permits have standard requirements for visual inspections 
following a major storm event.  Visual observations of an SCM by themselves do not provide 
information on runoff reduction or pollutant removal, but rather only that the device is 
functioning as designed. Adding some grab samples for laboratory analysis can act as a 
screening tool to determine if a more complex analysis is required. 

The first step of functionality monitoring for any SCM is to examine the physical 
condition of the device (piping, pervious surfaces, outlet structure, etc.).  Visual inspection of 
sediments, eroded berms, clogged outlets, and other problems are good indications of the SCM’s 
functionality (see Figure 5-50).  For infiltration devices, visiting after a storm event will show 
whether or not the device is functioning. A simple staff gauge (Figure 5-51) or a stilling well in 
pervious pavement can be used to measure the amount of water-level change over several days to 
estimate infiltration rates.  Minnesota suggests the use of fire equipment or hydrants to fill 
infiltration sites with a set volume of water to measure the rate of infiltration.  For sites that are 
designed to capture a set volume, for example a green roof, a visit could be coordinated with a 
rainfall event of the appropriate size to determine whether there is overflow during the event.  If 
so, then clearly further investigation is required. 

FIGURE 5-50 Rusted outlet structure. FIGURE 5-51 Staff gauge attached to 
SOURCE: Reprinted, with permission, ultrasonic sensor after a storm.  SOURCE: 
from Emerson. Copyright by Clay Emerson.  VUSP. 

PREPUBLICATION 
  

RB-AR51606



   

 
 

 
 

 
 

 

 
 

 

 
 
 

 
 
 
 

 

342 Urban Stormwater Management in the United States 

For extended detention and stormwater wetlands, the depth of water during an event is an 
indicator of how well the SCM is functioning.  Usually high-water marks are easy to determine 
due to debris or mud marks on the banks or the structures.  If the size of the storm event is 
known, the depths can be compared to what was expected for the structure.  Other indicators of 
problems would include erosion downstream of the SCM, algal blooms, invasive species, poor 
water clarity, and odor. 

For water quality and manufactured devices, visual inspections after a storm event can 
determine whether the SCM is functioning properly.  Standing water over a sand or other media 
filter 48 hours after a storm is a sign of problems.  Odor and lack of flow clarity could be a sign 
of filter breakthrough or other problems.  For manufactured devices, literature about the device 
should specify inspection and maintenance procedures.  

Monitoring of nonstructural SCMs is almost exclusively limited to visual observation due 
to the difficulty in applying numerical value to their benefits.  Visual inspection can identify 
eroded stream buffers, additional paved areas, or denuded conservation areas (see Figure 5-52). 

Performance Monitoring 

Performance monitoring is an extremely intensive effort to determine the performance of 
an SCM over either an individual storm event or over a series of storms.  It requires integration 
of flow and water quality data creating both a hydrograph and a polutograph for a storm event as 
shown in Figure 5-53. The creation of these graphs requires continuous monitoring of the 
hydrology of the site and multiple water quality samples of the SCM inflow and outflow, the 
vadose zone, and groundwater. Event mean concentrations can then be determined from these 
data. There should be clear criteria for the number and type of storms to be sampled and for the 
conditions preceding a storm.  For example, for most SCMs it would be improper to sample a 
second storm event in series, as the inflow may be free of pollutants and the soil moisture filled, 
resulting in a poor or negative performance.  (Extended detention basins are an exception 
because the outflow during a storm event may include inflows from previous events.)  The size 
of the sampled storm is also important.  If the water quality goal is focused on smaller events, the 
100-year storm would not give a proper picture of the performance because the occurrence is so 
rare that it is not a water quality priority. 
. 

FIGURE 5-52 Wooded conservation 
area stripped of trees. Note pile of 
sawdust. SOURCE: Robert Traver. 
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FIGURE 5-53  Example polutograph that displays inflow and outflow TSS during a storm event from the 
Villanova wetland stormwater SCM.  SOURCE: Reprinted, with permission, Rea and Traver (2005).  
Copyright 2005 by the American Society of Civil Engineers. 

For runoff-volume-reduction SCMs, performance monitoring can be extremely difficult 
because these systems are spread over the project site.  The monitoring program must consider 
multiple-size storms because these SCMs are designed to remove perhaps the first inch of runoff.  
Therefore, for storms of less than an inch, there is no surface water release, so the treatment is 
100 percent effective for surface discharges.  During larger events, a bioretention SCM or green 
roof may export pollutants.  When viewed over the entire spectrum of storms, these devices are 
an outstanding success; however, this may not be evident during a hurricane. 

Through the use of manufactured weirs (Figure 5-54), it is possible to develop flow-depth 
criteria based on hydraulic principles for surface flows entering or leaving the SCM.  Where this 
is not practical, various manufacturers have Doppler velocity sensors that, combined with 
geometry and depth, provide a reasonable continuous record of flow.  Measurement of depth 
within a device can be accomplished through use of pressure transducers, bubblers, float gauges, 
and ultrasonic sensors. Other common measures would include rainfall and temperature.  One 
advantage of these data recording systems is that they can be connected to water quality probes 
and automated samplers to provide a flow-weighted sample of the event for subsequent 
laboratory analysis. Field calibration and monitoring of these systems is required. 
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FIGURE 5-54 Weir flow used to measure flow rate.  Courtesy of Robert Traver. 

Groundwater sampling for infiltration SCMs is a challenge.  Although the rate of change 
in water depth can indicate volume moving into the soil mantle, it is difficult to establish whether 
this flow is evapotranspirated or ends up as baseflow or deep groundwater input.  Sampling in 
the vadose zone can be established through the use of lysimeters that, through a vacuum, draw 
out water from the soil matrix.  Soil moisture probes can give a rough estimation of the soil 
moisture content, and weighing lysimeters can establish evapotranspiration rates.  Finally 
groundwater wells can be used to establish the effect of the SCM on the groundwater depth and 
quality during and after storm events. 

Performance monitoring of extended detention SCMs is difficult because the inflows and 
outflows are variable and may extend over multiple days.  Hydrologic monitoring can be 
accomplished using weirs (Figure 5-54), flow meters, and level detectors.  The new generation of 
temperature, dissolved oxygen, and conductivity probes allows for automated monitoring.  (It 
should be noted that in many cases the conductivity probes are observing chlorides, which are 
not generally removed by SCMs.)  In many cases monitoring of the downstream stream-channel 
geomorphology and stream habitat may be more useful than performance monitoring when 
assessing the effect of the SCM. 

The performance monitoring of treatment devices is straightforward and involves 
determining the pollutant mass inflows and outflows.  Performance monitoring of manufactured 
SCMs has been established through several protocols.  An example is TARP, used by multiple 
states (http://www.dep.state.pa.us/dep/deputate/pollprev/techservices/tarp/).  This requires the 
manufacturer to test their units according to a set protocol of lab or field experiments to set 
performance criteria.  Several TARP member and other states have published revised protocols 
for their use.  These and other similar criteria are evolving and the subject of considerable effort 
by industry organizations that include the American Society of Civil Engineers. 
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Finally, much needs to be done to determine the performance of nonstructural SCMs, for 
which little to no monitoring data are available (see Table 5-2).  Currently most practitioners 
expand upon current hydrologic modeling techniques to simulate these techniques.  For example, 
disconnection of impervious surfaces is often modeled by adding the runoff from the roof or 
parking area as distributed “rainfall” on the pervious area.  Experiments and long-term 
monitoring are needed for these SCMs. 

More information on SCM monitoring is available through the International Stormwater 
BMP Database (http://www.bmpdatabase.org). 

Modeling of SCM performance 

Modeling of SCMs is required to understand their individual performance and their effect 
on the overall watershed. The dispersed nature of their implementation, the wide variety of 
possible SCM types and goals, and the wide range of rainfall events they are designed for makes 
modeling of SCMs extremely challenging.  For example, to model multiple SCMs on a single 
site may require simulation of many hydrologic and environmental processes for each SCM in 
series. Modeling these effects over large watersheds by simulating each SCM is not only 
impractical, but the noise in the modeling may make the simulation results suspect.  Thus, it is 
critical to understand the model’s purpose, limitations, and applicability.   

As discussed in Chapter 4, one approach to simulating SCM performance is through 
mathematical representation of the unit processes.  The large volumes of data needed for 
process-based models generally restrict their use to smaller-scale modeling.  For flow this would 
start with the hydrograph entering the SCM and include infiltration, evapotranspiration, routing 
through the system, or whatever flow paths were applicable.  The environmental processes that 
would need to be represented could include settling, adsorption, biological transformation, and 
soil physics. Currently there are no environmental process models that work across the range of 
SCMs. Rather, the state of art is to use general removal efficiencies from publications such as 
the International Stormwater BMP Database (http://www.bmpdatabase.org) and the Center for 
Watershed Protection’s National Pollutant Removal Database (CWP, 2000b, 2007b).  
Unfortunately, this approach has many limitations.  The percent removal used on a site and storm 
basis does not include storm intensity, period between the storms, land use, temperature, 
management practices, whether other SCMs are upstream, and so forth.  It also should be noted 
that percent removals are a surface water statistic and do not address groundwater issues or 
include any biogeochemistry.  

Mechanistic simulation of the hydrologic processes within an SCM is much advanced 
compared to environmental simulation, but from a modeling scale it is still evolving.  Indeed, 
models such as the Prince George’s County Decision Support System are greatly improved in 
that the hydrologic simulation of the SCM includes infiltration, but they still do not incorporate 
the more rigorous soil physics and groundwater interactions.  Some models, such as the 
Stormwater Management Model (SWMM), have the capability to incorporate mechanistic 
descriptions of the hydrologic processes occurring inside an SCM.   

At larger scales, simulation of SCMs is done primarily using lumped models that do not 
explicitly represent the unit processes but rather the overall effects.  For example, the goal may 
be to model the removal of 2 cm of rainfall from every storm from bioinfiltration SCMs.  Thus, 
all that would be needed is how many SCMs are present and their configuration and what their 
capabilities are within your watershed.  What is critical for these models is to represent the 
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interrelated processes correctly and to include seasonal effects.  Again, the pollutant removal 
capability of the SCM is represented with removal efficiencies derived from publications. 

Regardless of the scale of the model, or the extent to which it is mechanistic or not, 
nonstructural SCMs are a challenge.  Limiting impervious surface or maintenance of forest cover 
have been modeled because they can be represented as the maintenance of certain land uses.  
However, aquatic buffers, disconnected impervious surfaces, stormwater education, municipal 
housekeeping, and most other nonstructural SCMs are problematic.  Another challenge from a 
watershed perspective is determining what volume of pollutants comes from streambank erosion 
during elevated flows versus from nonpoint source pollution.  Most hydrologic models do not 
include or represent in-stream processes. 

In order to move forward with modeling of SCMs, it will be necessary to better 
understand the unit processes of the different SCMs, and how they differ for hydrology versus 
transformations.  Research is needed to gather performance numbers for the nonstructural SCMs.  
Until such information is available, it will be virtually impossible to predict that an individual 
SCM can accomplish a certain level of treatment and thus prevent a nearby receiving water from 
violating its water quality standard. 

DESIGNING SYSTEMS OF STORMWATER CONTROL MEASURES 

ON A WATERSHED SCALE
 

Most communities have traditionally relied on stormwater management approaches that 
result in the design and installation of SCMs on a site-by-site basis.  This has created a large 
number of individual stormwater systems and SCMs that are widely distributed and have become 
a substantial part of the contemporary urban and suburban landscape.  Typically, traditional 
stormwater infrastructure was designed on a subdivision basis to reduce peak storm flow rates to 
predevelopment levels for large flood events (> 10-year return period). The problem with the 
traditional approach is that (1) the majority of storms throughout the year are small and therefore 
pass through the detention facilities uncontrolled, (2) the criterion of reducing storm flow does 
not address the need for reducing total storm volume, and (3) the facilities are not designed to 
work as a system on a watershed scale.  In many cases, the site-by-site approach has exacerbated 
downstream flooding and channel erosion problems as a watershed is gradually built out.  For 
example, McCuen (1979) and Emerson et al. (2005) showed that an unplanned system of site-
based SCMs can actually increase flooding on a watershed scale owing to the effect of many 
facilities discharging into a receiving waterbody in an uncoordinated fashion—causing the very 
flooding problem the individual basins were built to solve. 

With the relatively recent recognition of unacceptable downstream impacts and the 
regulation of urban stormwater quality has come a rethinking of the design of traditional 
stormwater systems.  It is becoming rapidly understood that stormwater management should 
occur on a watershed scale to prevent flow control problems from occurring or reducing the 
chances that they might become worse.  In this context, the “watershed scale” refers to the small 
local watershed to which the individual site drains (i.e., a few square miles within a single 
municipality). Together, the developer, designer, plan reviewer, owners, and the municipality 
jointly install and operate a linked and shared system of distributed practices across multiple sites 
that achieve small watershed objectives.  Many metropolitan areas around the country have 
institutions, such as the Southeast Wisconsin Regional Planning Commission and the Milwaukee 
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347 Stormwater Management Approaches 

Metropolitan Sewage District, that are doing stormwater master planning to reduce flooding, 
bank erosion, and water quality problems on a watershed scale.  

Designing stormwater management on a watershed scale creates the opportunity to 
evaluate a system of SCMs and maximize overall effectiveness based on multiple criteria, such 
as the incremental costs to development beyond traditional stormwater infrastructure, the 
limitations imposed on land area required for site planning, the effectiveness at improving water 
quality or attenuating discharges, and aesthetics.  Because the benefits that accrue with improved 
water quality are generally not realized by those entities required to implement SCMs, greater 
value must be created beyond the functional aspects of the facility if there is to be wide 
acceptance of SCMs as part of the urban landscape.  Stormwater systems designed on a 
watershed basis are more likely to be seen as a multi-functional resource that can contribute to 
the overall quality of the urban environment.  Potential even exists to make the stormwater 
system a primary component of the civic framework of the community—elements of the public 
realm that serve to enhance a community’s quality of life like public spaces and parks.  For 
example, in central Minneapolis, redevelopment of a 100-acre area called Heritage Park as a 
mixed-density residential neighborhood was organized around two parks linked by a parkway 
that served dual functions of recreation and stormwater management. 

Key elements of the watershed approach to designing systems of SCMs are discussed in 
detail below.  They include the following: 

1. Forecasting the current and future development types. 
2. Forecasting the scale of current and future development. 
3. Choosing among on-site, distributed SCMs and larger, consolidated SCMs. 
4. Defining stressors of concern. 
5. Determining goals for the receiving water. 
6. Noting the physical constraints. 
7. Developing SCM guidance and performance criteria for the local watershed. 
8. Establishing a trading system. 
9. Ensuring the safe performance of the drainage network, streams, and floodplains. 
10. Establishing community objectives for the publically owned elements of stormwater 

infrastructure. 
11. Establishing a maintenance plan. 

Forecasting the Current and Future Development Types 

Forecasting the type of current and future development within the local watershed will 
guide or shape how individual practices and SCMs are generally assembled at each individual 
site. The development types that are generally thought of include Greenfield development (small  
and large scales), redevelopment within established communities and on Brownfield sites, and 
retrofitting of existing urban areas. These development types range roughly from lower density 
to higher density impervious cover.  Box 5-10 explains how the type of development can dictate 
stormwater management, discussing two main categories—Greenfield development and 
redevelopment of existing areas. The former refers to development that changes pristine or 
agricultural land to urban or suburban land uses, frequently low-density residential housing.  
Redevelopment refers to changing from an existing urban land use to another, usually of higher  
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348 Urban Stormwater Management in the United States 

BOX 5-10 
Development Types and their Relationship to the Stormwater System 

Development falls into two basic types.  Greenfield development requires new infrastructure 
designed according to contemporary design standards for roads, utilities, and related infrastructure.  
Redevelopment refers to developed areas undergoing land-use change.  In contrast to Greenfields, 
infrastructure in previously developed areas is often in poor condition, was not built to current design 
standards, and is inadequate for the new land uses proposed.  The stormwater management scenarios 
common to these types of development are described below. 

Greenfield Development 

At the largest scale, Greenfield development refers to planned communities at the developing 
edge of metropolitan areas.  Communities of this type often vary from several hundred acres to very large 
projects that encompassed tens of thousands of acres requiring buildout over decades.  They often 
include the trunk or primary stormwater system as well as open stream and river corridors.  The most 
progressive communities of this type incorporate a significant portion of the area to stormwater systems 
that exist as surface elements.  Such stormwater system elements are typically at the subwatershed scale 
and provide for consolidated conveyance, detention, and water quality treatment.  These elements of the 
infrastructure can be multi-functional in nature, providing for wildlife habitat, trail corridors, and open-
space amenities. 

Greenfield development can also occur on a small scale—neighborhoods or individual sites within 
newly developing areas that are served by the secondary public and tertiary stormwater systems.  This 
smaller-scale, incremental expansion of existing urban patterns is a more typical way for cities to grow.  A 
more limited range of SCMs and innovative stormwater management practices are available on smaller 
projects of this type, including LID practices. 

Redevelopment of Existing Areas 

Redevelopment within established communities is typically at the scale of individual sites and 
occasionally the scale of a small district.  The area is usually served by private, on-site systems that 
convey larger storm events into preexisting stormwater systems that were developed decades ago, either 
in historic city centers or in “first ring,” post-World War II suburbs adjacent to historic city centers.  
Redevelopment in these areas is typically much denser than the original use.  The resulting increase in 
impervious area, and typically the inadequacy of existing stormwater infrastructure serving the site often 
results in significant development costs for on-site detention and water quality treatment.  Elaborate 
vaults or related structures, or land area that could be utilized for development, must often be committed 
to on-site stormwater management to comply with current stormwater regulations. 

Brownfields are redevelopments of industrial and often contaminated property at the scale of an 
individual site, neighborhood, or district.  Secondary public systems and private stormwater systems on 
individual sites typically serve these areas.  In many cases, especially in outdated industrial areas, little or 
no stormwater infrastructure exists, or it is so inadequate as to require replacement.  Water quality 
treatment on contaminated sites may also be necessary.  For these reasons, stormwater management in 
such developments presents special challenges.  As an example, the most common methods of 
remediation of contaminated sites involve capping of contaminated soils or treatment of contaminants in 
situ, especially where removal of contaminated soils from a site is cost prohibitive.  Given that 
contaminants are still often in place on redeveloped Brownfield sites and must not be disturbed, certain 
SCMs such as infiltration of stormwater into site soils, or excavation for stormwater piping and other 
utilities, present special challenges. 
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349 Stormwater Management Approaches 

density, such as from single-family housing to multi-family housing.  Finally, retrofitting as used 
in this report is not a development type but rather the upgrading of stormwater management 
within an existing land use to meet higher standards. 

Table 5-7 shows which SCMs are best suited for Greenfield development (particularly 
low-density residential), redevelopment of urban areas, and intense industrial redevelopment.  
The last category is broken out because the suite of SCMs needed is substantially different than 
for urban redevelopment.  Each type of development has a different footprint, impervious cover, 
open space, land cost, and existing stormwater infrastructure.  Consequently, SCMs that are 
ideally suited for one type of development may be impractical or infeasible for another.  One of 
the main points to be made is that there are more options during Greenfield development than 
during redevelopment because of existing infrastructure, limited land area, and higher costs in 
the latter case. 

TABLE 5-7 Applicability of Stormwater Control Measures by Type of Development 
Stormwater Control Measure Low-Density 

Greenfield Residential 
Urban 

Redevelopment 
Intense Industrial 

Redevelopment 
Product Substitution ○ ● ● 
Watershed and Land-Use 
Planning 

■ ■ ○ 

Conservation of Natural Areas ■ � ○ 
Impervious Cover Minimization ■ � � 
Earthwork Minimization ■ � � 
Erosion and Sediment Control  ■ ■ ■ 
Reforestation and Soil 
Conservation 

■ ● ● 

Pollution Prevention SCMs � ● ■ 
Runoff Volume Reduction— 
Rainwater Harvesting 

■ ■ ● 

Runoff Reduction—Vegetated ■ ○ ● 
Runoff Reduction—Subsurface ■ ○ � 
Peak Reduction and Runoff 
Treatment  

■ � ○ 

Runoff Treatment ● ● ■ 
Aquatic Buffers and Managed 
Floodplains 

● � ○ 

Stream Rehabilitation ○ � � 
Municipal Housekeeping  ○ ○ NA 
IDDE ○ ○ ○ 
Stormwater Education ● ● ● 
Residential Stewardship ■ ● NA 
NOTE: ■, always; ●, often; ○, sometimes; �, rarely; NA, not applicable. 
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350 Urban Stormwater Management in the United States 

Forecasting the Scale of Current and Future Development 

The choice of what SCMs to use depends on the area that needs to be serviced.  It turns 
out that some SCMs work best over a few acres, whereas others require several dozen acres or 
more; some are highly effective only for the smallest sites, while others work best at the stream 
corridor or subwatershed level. Table 5-1 includes a column that is related the scale at which 
individual SCMs can be applied (“where” column).  The SCMs mainly applied at the site scale 
include runoff volume reduction—rainwater harvesting, runoff treatment like filtering, and 
pollution prevention SCMs for hotspots.  As one goes up in scale, SCMs like runoff volume 
reduction—vegetated and subsurface, earthwork minimization, and erosion and sediment control 
take on more of a role.  At the largest scales, watershed and land-use planning, conservation of 
natural areas, reforestation and soil conservation, peak flow reduction, buffers and managed 
floodplains, stream rehabilitation, municipal housekeeping, IDDE, stormwater education, and 
residential stewardship play a more important role.  Some SCMs are useful at all scales, such as 
product substitution and impervious cover minimization. 

Choosing Among On-Site, Distributed SCMs and Larger, Consolidated SCMs 

There are distinct advantages and disadvantages to consider when choosing to use a 
system of larger, consolidated SCMs versus smaller-scale, on-site SCMs that go beyond their 
ability to achieve water quality or urban stream health.  Smaller, on-site facilities that serve to 
meet the requirements for residential, commercial, and office developments tend to be privately 
owned. Typically, flows are directed to porous landscape detention areas or similar SCMs, such 
that volume and pollutants in stormwater are removed at or near their source.  Quite often, these 
SCMs are relegated to the perimeter project, incorporated into detention ponds, or, at best, 
developed as landscape infiltration and parking islands and buffers.  On-site infiltration of 
frequent storm events can also reduce the erosive impacts of stormwater volumes on downstream 
receiving waters.  Maintenance is performed by the individual landowner, which is both an 
advantage because the responsibility and costs for cleanup of pollutants generated by individual 
properties are equitably distributed, and a disadvantage because ongoing maintenance incurs a 
significant expense on the part of individual property owners and enforcement of properties not 
in compliance with required maintenance is difficult.  On the negative side, individual SCMs 
often require additional land, which increases development costs and can encourage sprawl.  
Monitoring of thousands of SCMs in perpetuity in a typical city creates a significant ongoing 
public expense, and special training and staffing may be required to maintain SCM effectiveness 
(especially for subgrade or in-building vaults used in ultra-urban environments).  Finally, given 
that as much as 30 percent of the urban landscape is comprised of public streets and rights-of
way, there are limited opportunities to treat runoff from streets through individual on-site private 
SCMs. (Notable exceptions are subsurface runoff-volume-reduction SCMs like permeable 
pavement that require no additional land and promote full development density within a given 
land parcel because they use the soil areas below roads and the development site for infiltration.) 

In contrast, publicly owned, consolidated SCMs are usually constructed as part of larger 
Greenfield and infill development projects in areas where there is little or no existing 
infrastructure.  This type of facility—usually an infiltration basin, detention basin, wet/dry pond, 
or stormwater wetland—tends to be significantly larger, serving multiple individual properties.  
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351 Stormwater Management Approaches 

Ownership is usually by the municipality, but may be a privately managed, quasi-public special 
district. There must be adequate land available to accommodate the facility and a means of up-
front financing to construct the facility. An equitable means of allocating costs for ongoing 
maintenance must also be identified.  However, the advantage of these facilities is that 
consolidation requires less overall land area, and treatment of public streets and rights-of-way 
can be addressed. Monitoring and maintenance are typically the responsibility of one 
organization, allowing for effective ongoing operations to maintain the original function of the 
facility.  If that entity is public, this ensures that the facility will be maintained in perpetuity, 
allowing for the potential to permanently reduce stormwater volumes and for reduction in the 
size of downstream stormwater infrastructure.  Because consolidated facilities are typically 
larger than on-site SCMs, mechanized maintenance equipment allows for greater efficiency and 
lower costs. Finally, consolidated SCMs have great potential for multifunctional uses because 
wildlife habitat, recreational, and open-space amenities can be integrated to their design.  Box 5
11 describes sites of various scales where either consolidated or distributed SCMs were chosen. 

Defining Stressors of Concern 

The primary pollutants or stressors of concern (and the primary source areas or 
stormwater hotspots within the watershed likely to produce them) should be carefully defined for 
the watershed. Although this community decision is made only infrequently, it is critical to 
ensuring that SCMs are designed to prevent or reduce the maximum load of the pollutants of 
greatest concern. This choice may be guided by regional water quality priorities (such as 
nutrient reduction in the Chesapeake Bay or Neuse River watersheds) or may be an outgrowth of 
the total maximum daily load process where there is known water quality impairment or a listed 
pollutant. The choice of a pollutant of concern is paramount, since individual SCMs have been 
shown to have highly variable capabilities to prevent or reduce specific pollutants (see WERF, 
2006; ASCE, 2007; CWP, 2007b). In some cases, the capability of SCMs to reduce a specific 
pollutant may be uncertain or unknown. 

Determining Goals for the Receiving Waters 

It is important to set biological and public health goals for the receiving water that are 
achievable given the ultimate impervious cover intended for the local watershed (see the 
Impervious Cover Model in Box 3-10).  If the receiving water is too sensitive to meet these 
goals, one should consider adjustments to zoning and development codes to reduce the amount 
of impervious cover.  The biological goals may involve a keystone species, such as salmon or 
trout, a desired state of biological integrity in a stream, or a maximum level of eutrophication in 
a lake. In other communities, stormwater goals may be driven by the need to protect a sole-
source drinking water supply (e.g., New York watersheds) or to maintain water contact 
recreation at a beach, lake, or river.  Once again, the watershed goals that are selected have a 
strong influence on the assembly of SCMs needed to meet them, since individual SCMs vary 
greatly in their ability to achieve different biological or public health outcomes. 
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BOX 5-11 

Examples of Communities Using Consolidated versus Distributed SCMs 


Stapleton Airport New Community 

This is a mixed-use, mixed-density New Urbanist community that has been under development 
for the past 15 years on the 4,500-acre former Stapleton Airport site in central Denver.  As shown in 
Figures 5-55 and 5-56, the stormwater system emphasizes surface conveyance and treatment on 
individual sites, as well as in consolidated regional facilities. 

FIGURE 5-55  The community plan, shown on the left, is organized around two day lighted creeks, 
formerly buried under airport runways, and a series of secondary conveyances which provide recreational 
open space within neighborhoods.  The image on the right illustrates one of the multi-functional creek 
corridors.  Consolidated stormwater treatment areas and surface conveyances define more traditional 
park recreation and play areas.  Courtesy of Stapleton Redevelopment Foundation.  

FIGURE 5-56  A consolidated 
treatment area adjacent to 
one of several neighborhoods 
that have been constructed as 
part of the project’s build-out.  

continues next page 
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353 Stormwater Management Approaches 

Heritage Park Neighborhood Redevelopment 

A failed public housing project adjacent to downtown Minneapolis, Minnesota, has been replaced 
by a mixed-density residential neighborhood.  Over 1,200 rental, affordable, and market-rate single- and 
multi-family housing units have been provided in the 100-acre project area.  The neighborhood is 
organized around two neighborhood parks and a parkway that serve dual functions as neighborhood 
recreation space and as surface stormwater conveyance and a consolidated treatment system (see 
Figure 5-57).  Water quality treatment is being provided for a combined area of over 660 acres that 
includes the 100-acre project area and over 500 acres of adjacent neighborhoods.  Existing stormwater 
pipes have been routed through treatment areas with treatment levels ranging from 50 to 85 percent TSS 
removal, depending on the available land area. 

FIGURE 5-57  View of a sediment trap and porous 
landscape detention area in the central parkway spine 
of Heritage Park.  The sediment trap in the center left 
of the photo was designed for ease of maintenance 
access by city crews with standard city maintenance 
equipment. Courtesy of SRF Consulting Group, Inc. 

The High Point Neighborhood 

This Seattle project is the largest example of the city’s Natural Drainage Systems Project and it 
illustrates the incorporation of individual SCMs into street rights-of-way as well as a consolidated facility.  
The on-site, distributed SCMs in this 600-acre neighborhood are swales, permeable pavement, and 
disconnected downspouts.  A large detention pond services the entire region that is much smaller than it 
would have been had the other SCMs not been built.  Both types of SCMs are shown in Figure 5-58. 

FIGURE 5-58  Natural drainage system methods have been applied to a 34-block, 1,600-unit mixed-
income housing redevelopment project called High Point.  Vegetated swales, porous concrete sidewalks, 
and frontyard rain gardens convey and treat stormwater on-site.  On the right is the detention pond for the 
development.  

continues next page 
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BOX 5-11 Continued 

Pottsdammer Platz 

This project, in the heart of Berlin, Germany, illustrates the potential for stormwater treatment in 
the densest urban environments by incorporating treatment into building systems and architectural pools 
that are the centerpiece of a series of urban plazas.  As shown in Figure 5-59, on-site, individual SCMs 
are used to collect stormwater and use it for sanitary purposes. 

FIGURE 5-59  Stormwater is collected and stored on-site in a series of vaults.  Water is circulated through 
a series of biofiltration areas and used for toilets and other mechanical systems in the building complex.  
Large storms overflow into an adjacent canal. Permission pending. 

Menomonee Valley Redevelopment, Wisconsin 

The 140-acre redevelopment of abandoned railyards illustrates how a Brownfield site within an 
existing floodplain can be redeveloped using both on-site and consolidated treatment.  As shown in 
Figure 5-60, consolidated treatment is incorporated into park areas which provide recreation for adjacent 
neighborhoods and serve as a centerpiece for a developing light industrial area that provides jobs to 
surrounding neighborhoods.  Treatment on individual privately owned parcels is limited to the removal of 
larger sediments and debris only, making more land available for development.  The volume of water that, 
by regulation, must be captured and treated on individual sites is conveyed through a conventional 
subsurface system for treatment in park areas.  

FIGURE 5-60  Illustrations show consolidated treatment areas in proposed parks.  The image on the left 
illustrates the fair weather condition, the center image the water quality capture volume, and the image on 
the right the 100-year storm event.  Construction was completed in spring 2007.  
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Noting the Physical Constraints 

The specific physical constraints of the watershed terrain and the development pattern 
will influence the selection and assembly of SCMs.  The application of SCMs must be 
customized in every watershed to reflect its unique terrain, such as karst, high water tables, low 
or high slopes, freeze–thaw depth, soil types, and underlying geology.  Each SCM has different 
restrictions or constraints associated with these terrain factors.  Consequently, the SCM 
prescription changes as one moves from one physiographic region to another (e.g., the flat 
coastal plain, the rolling Piedmont, the ridge and valley, and mountainous headwaters). 

Developing SCM Guidance and Performance Criteria for the Local Watershed 

Based on the foregoing factors, the community should establish specific sizing, selection, 
and design requirements for SCMs.  These SCM performance criteria may be established in a 
local, regional, or state stormwater design manual, or by reference in a local watershed plan.  The 
Minnesota Stormwater Steering Committee (MSSC, 2005) provides a good example of how 
SCM guidance can be customized to protect specific types of receiving waters (e.g., high-quality 
lakes, trout streams, drinking water reservoirs, and impaired waters).  In general, the watershed-
or receiving water-based criteria are more specific and detailed than would be found in a regional 
or statewide stormwater manual.  For example, the local stormwater guidance criteria may be 
more prescriptive with respect to runoff reduction and SCM sizing requirements, outline a 
preferred sequence for SCMs, and indicate where SCMs should (or should not) be located in the 
watershed. Like the identification of stressors or pollutants of concerns, this step is rarely taken 
under current paradigms of stormwater management. 

Establishing a Trading System 

A stormwater trading or offset system is critical to situations when on-site SCMs are not 
feasible or desirable in the watershed.  Communities may choose to establish some kind of 
stormwater trading or mitigation system in the event that full compliance is not possible due to 
physical constraints or because it is more cost effective or equitable to achieve pollutant 
reduction elsewhere in the local watershed.  The most common example is providing an offset 
fee based on the cost to remove an equivalent amount of pollutants (such as phosphorus in the 
Maryland Critical Area—MD DNR, 2003).  This kind of trading can provide for greater cost 
equity between low-cost Greenfield sites and higher-cost ultra-urban sites. 

Ensuring the Safe and Effective Performance of the Drainage Network, Streams, and 
Floodplains 

The urban water system is not solely designed to manage the quality of runoff.  It also 
must be capable of safely handling flooding from extreme storms to protect life and property.  
Consequently, communities need to ensure that their stormwater infrastructure can prevent 
increased flooding caused by development (and possibly exacerbated future climate change).  In 
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addition, many SCMs must be designed to safely pass extreme storms when they do occur.  This 
usually requires a watershed approach to stormwater management to ensure that quality and 
quantity control are integrated together, with an emphasis on the connection and effective use of 
conveyance channels, streams, riparian buffers, and floodplains. 

Establishing Community Objectives for the Publicly Owned Elements of Stormwater 
Infrastructure 

The stormwater infrastructure in a community normally occupies a considerable surface 
area of the landscape once all the SCMs, drainage easements, buffers, and floodplains are added 
together.  Consequently, communities may require that individual SCM elements are designed to 
achieve multiple objectives, such as landscaping, parks, recreation, greenways, trails, habitat, 
sustainability, and other community amenities (as discussed extensively above).  In other cases, 
communities may want to ensure that SCMs do not cause safety or vector problems and that they 
look attractive. The best way to maximize community benefits is to provide clear guidance in 
local SCM criteria at the site level and to ensure that local watershed plans provide an overall 
context for their implementation. 

Establishing an Inspection and Maintenance Plan 

The long-term performance of any SCM is fundamentally linked to the frequency of 
inspections and maintenance.  As a result, NPDES stormwater permit conditions for industrial, 
construction, and municipal permittees specify that pollution prevention, construction, and post-
construction SCMs be adequately maintained.  MS4 communities are also required under 
NPDES stormwater permits to track, inspect, and ensure the maintenance of the collective 
system of SCMs and stormwater infrastructure within their jurisdiction.  In larger communities, 
this can involve hundreds or even thousands of individual SCMs located on either public or 
private property.  In these situations, communities need to devise a workable model that will be 
used to operate, inspect, and maintain the stormwater infrastructure across their local watershed.  
Communities have the lead responsibility in their MS4 permits to assure that SCMs are 
maintained properly to ensure their continued function and performance over time.  They can 
elect to assign the responsibility to the public sector, the private sector (e.g., property owners and 
homeowners association), or a hybrid of the two, but under their MS4 permits they have ultimate 
responsibility to ensure that SCM maintenance actually occurs.  This entails assigning legal and 
financial responsibilities to the owners of each SCM element in the watershed, as well as 
maintaining a tracking and enforcement system to ensure compliance. 

Summary 

Taking all of the elements above into consideration, the emerging goal of stormwater 
management is to mimic, as much as possible, the hydrological and water quality processes of 
natural systems as rain travels from the roof to the stream through combined application of a 
series of practices throughout the entire development site and extending to the stream corridor.  
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357 Stormwater Management Approaches 

The series of SCMs incrementally reduces the volume of stormwater on its way to the stream, 
thereby reducing the amount of conventional stormwater infrastructure required.   

There is no single SCM prescription that can be applied to each kind of development; 
rather, a combination of interacting practices must be used for full and effective treatment.  For a 
low-density residential Greenfield setting, a combination of SCMs that might be implemented is 
illustrated in Table 5-8.  There are many successful examples of SCMs in this context and at 
different scales.  By contrast, Tables 5-9 and 5-10 outline how the general “roof-to-stream” 
stormwater approach is adapted for intense industrial operations and urban redevelopment sites, 
respectively. As can be seen, these development situations require a differ combination of SCMs 
and practices to address the unique design challenges of dense urban environments.  The tables 
are meant to be illustrative of certain situations; other scenarios, such as commercial 
development, would likely require additional tables. 

TABLE 5-8 From the Roof to the Stream: SCMs in a Residential Greenfield 
SCM What it Is What it Replaces How it Works 
Land-Use 
Planning 

Early site 
assessment 

Doing SWM design 
after site layout 

Map and plan submitted at earliest 
stage of development review 
showing environmental, drainage, 
and soil features 

Conservation 
of Natural 
Areas 

Maximize forest canopy Mass clearing Preservation of priority forests and 
reforestation of turf areas to 
intercept rainfall 

Earthwork 
Minimization 

Conserve soils and 
contours 

Mass grading and 
soil compaction  

Construction practices to conserve 
soil structure and only disturb a 
small site footprint  

Impervious 
Cover 
Minimization 

Better site design Large streets, lots and 
cul-de-sacs 

Narrower streets, permeable 
driveways, clustering lots, and 
other actions to reduce site IC 

Runoff 
Volume 
Reduction— 
Rainwater 
Harvesting 

Utilize rooftop runoff Direct connected roof 
leaders 

A series of practices to capture, 
disconnect, store, infiltrate, or 
harvest rooftop runoff 

Runoff 
Volume 
Reduction— 

Frontyard  
bioretention 

Positive drainage 
from roof to road 

Grading frontyard to treat roof, 
lawn, and driveway runoff using 
shallow bioretention 

Vegetated Dry 
swales 

Curb/gutter and storm 
drain pipes 

Shallow, well-drained bioretention 
swales located in the street right-
of-way 

Peak 
Reduction 
and Runoff 
Treatment 

Linear 
wetlands 

Large detention 
ponds 

Long, multi-cell, forested wetlands 
located in the stormwater 
conveyance system 

Aquatic 
Buffers and 
Managed 
Floodplains 

Stream buffer 
management 

Unmanaged stream 
buffers 

Active reforestation of buffers and 
restoration of degraded streams  

Note: SCMs are applied in a series, although all of the above may not be needed at a given residential 
site. This “roof-to-stream” approach works best for low- to medium-density residential development. 
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358 Urban Stormwater Management in the United States 

In summary, a watershed approach for organizing site-based stormwater decisions is 
generally superior to making site-based decisions in isolation.  Communities that adopt the 
preceding watershed elements not only can maximize the performance of the entire system of 
SCMs to meet local watershed objectives, but also can maximize other urban functions, reduce 
total costs, and reduce future maintenance burdens. 

TABLE 5-9 From the Roof to the Outfall: SCMs in an Industrial Context 
SCM 
Category 

What it Is What it Replaces How it Works 

Pollution 
Prevention 

Drainage mapping No map Analysis of the locations and connections of the 
stormwater and wastewater infrastructure from the 
site 

Hotspot site 
investigation 

Visual inspection Systematic assessment of runoff problems and 
pollution prevention opportunities at the site 

Rooftop 
management 

Uncontrolled 
rooftop runoff 

Use of alternative roof surfaces or coatings to 
reduce metal runoff, and disconnection of roof 
runoff for stormwater treatment   

Exterior maintenance 
practices 

Routine plant 
maintenance 

Special practices to reduce discharges during 
painting, powerwashing, cleaning, sealcoating and 
sandplasting 

Extending roofs for no 
exposure 

Exposed hotspot 
operations 

Extending covers over susceptible 
loading/unloading, fueling, outdoor storage, and 
waste management operations 

Vehicular  
pollution prevention 

Uncontrolled 
vehicle operations 

Pollution prevention practices applied to vehicle 
repair, washing, fueling, and parking operations 

Outdoor pollution 
prevention  
practices 

Outdoor materials 
storage  

Prevent rainwater from contact with potential 
pollutants by covering, secondary containment, or 
diversion from storm-drain system 

Waste management 
practices 

Exposed dumpster 
or waste streams 

Improved dumpster location, management, and 
treatment to prevent contact with rainwater or 
runoff 

Spill control 
plan and response 

No plan Develop and test response to spills to the storm-
drain system, train employees, and have spill 
control kits available on-site  

Greenscaping Routine landscape 
and turf 
maintenance 

Reduce use of pesticides, fertilization, and 
irrigation in pervious areas, and conversion of turf 
to forest  

Employee stewardship Lack of stormwater 
awareness 

Regular ongoing training of employees on 
stormwater problems and pollution prevention 
practices 

Site housekeeping and 
stormwater 
maintenance  

Dirty site and 
unmaintained 
infrastructure 

Regular sweeping, storm-drain cleanouts, litter 
pickup, and maintenance of stormwater 
infrastructure 

Runoff 
Treatment 

Stormwater retrofitting No stormwater 
treatment 

Filtering retrofits to remove pollutants from most 
severe hotspot areas  

IDDE Outfall analysis  No monitoring Monitoring of outfall quality to measure 
effectiveness 

Note: While many SCMs are used at each individual industrial site, the exact combination depends on the 
specific configuration, operations, and footprint of each site. 
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TABLE 5-10  From the Roof to the Street: SCMs in a Redevelopment Context 
SCM 
Category 

What it Is What it Replaces How it Works 

Impervious 
Cover 
Minimization 

Site design to prevent 
pollution 

Conventional site 
design 

Designing redevelopment footprint 
to restore natural area remnants, 
minimize needless impervious 
cover, and reduce hotspot potential  

Runoff 
Volume 
Reduction— 
Rainwater 
Harvesting 
and Vegetated 

Treatment on the roof Traditional rooftops Use of green rooftops to reduce 
runoff generated from roof 
surfaces 

Rooftop runoff 
treatment 

Directly connected 
roof leaders 

Use of rain tanks, cisterns, and 
rooftop disconnection to capture, 
store, and treat runoff 

Runoff treatment in 
landscaping 

Traditional 
landscaping 

Use of foundation planters and 
bioretention areas to treat runoff 
from parking lots and rooftops 

Soil 
Conservation 
and 
Reforestation 

Runoff reduction in 
pervious areas 

Impervious or 
compacted soils  

Reducing runoff from compacted 
soils through tilling and compost 
amendments, and in some cases, 
removal of unneeded impervious 
cover 

Increase urban tree 
canopy 

Turf or landscaping Providing adequate rooting 
volume to develop mature tree 
canopy to intercept rainfall 

Runoff 
Reduction— 
Subsurface 

Increase permeability 
of impervious cover 

Hard asphalt or 
concrete 

Use of permeable pavers, porous 
concrete, and similar products to 
decrease runoff generation from 
parking lots and other hard 
surfaces. 

Runoff 
Reduction— 
Vegetated 

Runoff treatment in the 
street 

Sidewalks, curb and 
gutter, and storm 
drains 

Use of expanded tree pits, dry 
swales and street bioretention cells 
to further treat runoff in the street 
or its right-of-way 

Runoff 
Treatment 

Underground treatment Catch basins and 
storm-drain pipes 

Use of underground sand filters 
and other practices to treat hotspot 
runoff quality at the site 

Municipal 
Housekeeping 

Street cleaning  Unswept streets Targeted street cleaning on 
priority streets to remove trash and 
gross solids 

Watershed 
Planning 

Off-site stormwater 
treatment or mitigation 

On-site waivers Stormwater retrofits or restoration 
projects elsewhere in the 
watershed to compensate for 
stormwater requirements that 
cannot be met onsite 

Note: SCMs are applied in a series, although all of the above may not be needed at a given 
redevelopment site. 
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COST, FINANCE OPTIONS, AND INCENTIVES 

Municipal Stormwater Financing 

To be financially sustainable, stormwater programs must develop a stable long-term 
funding source. The activities common to most municipal stormwater programs (such as 
education, development design review, inspection, and enforcement) are funded through general 
tax revenues, most commonly property taxes and sales taxes (NAFSMA, 2006), which is 
problematic for several reasons.  First, stormwater management financed through general tax 
receipts does not link or attempt to link financial obligation with services received.  The absence 
of such links can reduce the ability of a municipality to adequately plan and meet basic 
stormwater management obligations.  Second, when funded through general tax revenues, 
stormwater programs must compete with other municipal programs and funding obligations.  
Finally, in programs funded by general tax revenue, responsibilities for stormwater management 
tend to be distributed into the work responsibilities of existing and multiple departments (e.g., 
public works, planning, etc.).  One recent survey conducted in the Charles River watershed in 
Massachusetts found that three-quarters of local stormwater management programs did not have 
staff dedicated exclusively for stormwater management (Charles River Watershed Association, 
2007). 

Increasingly, many municipalities are establishing stormwater utilities to manage 
stormwater (Kaspersen, 2000).  Most stormwater utilities are created as a separate organizational 
entity with a dedicated, self-sustaining source of funding.  The typical stormwater utility 
generates the large majority of revenue through user fees (Florida Stormwater Association, 2003; 
Black and Veatch, 2005; NAFSMA, 2006).  User fees are established and set so as to have a 
close nexus to the cost of providing the service and, thus, are most commonly based on the 
amount of impervious surface, frequently measured in terms of equivalent residential unit.  For 
example, an average single-family residence may create 3,000 square feet of impervious surface 
(roof and driveway area). A per-unit charge is then assigned to this “equivalent runoff unit.”  To 
simplify program administration, utilities typically assign a flat rate for residential properties 
(customer class average) (NAFSMA, 2006).  Nonresidential properties are then charged 
individually based on the total amount of impervious surface (square feet or equivalent runoff 
units) of the parcel. Fees are sometimes also based on gross area (total area of a parcel) or some 
combination of gross area and a development intensity measure (Duncan, 2004; NAFSMA, 
2006). 

Municipalities have the legal authority to create stormwater utilities in most states 
(Lehner et al., 1999). In addition to creating the utility, a municipality will generally establish 
the utility rate structure in a separate ordinance.  Separating the ordinances allows the 
municipality flexibility to change the rate structure without revising the ordinance governing the 
entire utility (Lehner et al., 1999). While municipalities generally have the authority to collect 
fees, some states have legal restrictions on the ability of local governments to levy taxes (Lehner 
et al., 1999; NAFSMA, 2006).  The legal distinction between a tax and a fee is the most common 
legal challenge to a stormwater utility.  For example, stormwater fees have been subject to 
litigation in at least 17 states (NAFSMA, 2006). To avoid legal challenges, care must be taken to 
meet a number of legal tests that distinguish a fee for a specific service and a general tax. 
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361 Stormwater Management Approaches 

Stormwater utilities typically bill monthly, and fees range widely.  A recent survey of 
U.S. stormwater utilities reported that fees for residential households range from $1 to $14 per 
month, but a typical residential household rate is in the range of $3 to $6 (Black and Veatch, 
2005). Despite the dedicated funding source, the majority of stormwater utilities responding to a 
recent survey (55 percent) indicated that current funding levels were either inadequate or just 
adequate to meet their most urgent needs (Black and Veatch, 2005). 

Both municipal and state programs can finance administrative programming costs 
through stormwater permitting fees.  Municipal stormwater programs can use separate fees to 
finance inspection activities.  For instance, inspection fees can be charged to cover the costs of 
ensuring that SCMs are adequately planned, installed, or maintained (Debo and Reese, 2003).  
Stormwater management programs can also ensure adequate funding for installation and 
maintenance of SCMs by requiring responsible parties to post financial assurances.  Performance 
bonds, letters of credit, and cash escrow are all examples of financial assurances that require up-
front financial payments to ensure that longer-term actions or activities are successfully carried 
out. North Carolina’s model stormwater ordinance recommends that the amount of a 
maintenance performance security (bond, cash escrow, etc.) be based on the present value of an 
annuity based on both inspection costs and operation and maintenance costs (Whisnant, 2007). 

In addition to fees or taxes, exactions such as impact fees can also be used as a way to 
finance municipal stormwater infrastructure investments (Debo and Reese, 2003).  An impact fee 
is a one-time charge levied on new development.  The fee is based on the costs to finance the 
infrastructure needed to service the new development.  The ability to levy impact fees varies 
between states. Municipalities that use impact fees are also required to show a close nexus 
between the size of the fee and the level of benefits provided by the fee; a failure to do so 
exposes local government to law suits (Keller, 2003).  Compared to other funding sources, 
impact fees also exhibit greater variability in revenue flows because the amount of funds 
collected is dependent on development growth. 

Bonds and grants can supplement the funding sources identified above.  Bonds and 
loans tend to smooth payments over time for large up-front stormwater investments.  For 
example, state and federal loan programs (state revolving funds) provide long-term, low-interest 
loans to local governments or capital investments (Keller, 2003). In addition, grant opportunities 
are sometimes available from state and federal sources to help pay for specific elements of local 
stormwater management programs. 

Municipalities require funds to meet federal and state stormwater requirements.  
Understanding of the municipal costs incurred by implementing stormwater regulations under 
the Phase I and II stormwater rules, however, is incomplete (GAO, 2007).  Of the six minimum 
measures of a municipal stormwater program (public education, public involvement, illicit 
discharge detection and elimination, construction site runoff control, post-construction 
stormwater management, and pollution prevention/good housekeeping—see Chapter 2), a recent 
study of six California municipalities found that pollution prevention activities (primarily street 
sweeping) accounted for over 60 percent of all municipal stormwater management costs in these 
communities (Currier et al., 2005).  Annual per-household costs ranged from $18 to $46. 
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Stormwater Cost Review 

Conceptually, the costs of providing SCMs are all opportunity costs (EPA, 2000).  
Opportunity costs are the value of alternatives (next best) given up by society to achieve a 
particular outcome.  In the case of stormwater control, opportunity costs include direct costs 
necessary to control and treat runoff such as capital and construction costs and the present value 
of annual operation and maintenance costs.  Initial installation costs should also include the value 
of foregone opportunities on the land used for stormwater control, typically measured as land 
acquisition (land price). 

Costs also include public and private resources incurred in the administration of the 
stormwater management program.  Private-sector costs might include time and administrative 
costs associated with permitting programs.  Public costs include agency monitoring and 
enforcement costs. 

Opportunity costs also include other values that might be given up as a consequence of 
stormwater management.  For example, the creation of a wet pond in a residential area might be 
opposed because of perceived safety, aesthetic, or nuisance concerns (undesirable insect or 
animal species).  In this case, the diminished satisfaction of nearby property owners is an 
opportunity cost associated with the wet pond.  On the other hand, if SCMs are considered a 
neighborhood amenity (e.g., a constructed wetland in a park setting), opportunity costs may 
decrease. In addition, costs of a given practice may be reduced by reducing costs elsewhere.  For 
example, increasing on-site infiltration rates can reduce off-site storage costs by reducing the 
volume and slowing the release of runoff. 

In general the cost of SCMs is incompletely understood and significant gaps exist in the 
literature. More systematic research has been conducted on the cost of conventional stormwater 
SCMs (wet ponds, detention basins, etc.), with less research applied to more recent, smaller-
scale, on-site infiltration practices.  Cost research is challenging given that stormwater treatment 
exhibits considerable site-specific variation resulting from different soil, topography, climatic 
conditions, local economic conditions, and regulatory requirements (Lambe et al., 2005). 

The literature on stormwater costs tend to be oriented around construction costs of 
particular types of SCMs (Wiegand et al., 1986; SWRPC, 1991; Brown and Schueler, 1997; 
Heaney et al., 2002; Sample et al., 2003; Wossink and Hunt, 2003; Caltrans, 2004; Narayanan 
and Pitt, 2006; DeWoody, 2007).  In many of these studies, construction cost functions are 
estimated statistically based on a sample of recently installed SCMs and the observed total 
construction costs. Observed costs are then related statistically to characteristics that influence 
cost such as practice size. Other studies estimate costs by identifying the individual components 
of a construction project (pipes, excavation, materials, labor, etc.), estimating unit costs of each 
component, and then summing all project components.  These studies generally find that 
construction costs decrease on a per-unit basis as the overall size (expressed in volume or 
drainage area) of the SCM increases (Lambe et al., 2005).  These within-practice economies of 
scale are found across certain SCMs including wet ponds, detention ponds, and constructed 
wetlands. Several empirical studies, however, failed to find evidence of economies of scale for 
bioretention practices (Brown and Schueler, 1997; Wossink and Hunt, 2003). 

Increasing attention has been paid to small-scale practices, including efforts to increase 
infiltration and retain water through such means as green roofs, permeable pavements, rain 
barrels, and rain gardens (under the label of LID).  The costs of these practices are less well 
studied compared to the other stormwater practices identified above.  In general, per-unit 
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construction and design costs exceed larger-scale SCMs (Low Impact Development Center, 
2007). Higher construction costs, however, may be offset to various degrees by reducing the 
investments in stormwater conveyance and storage infrastructure (i.e., less storage volume is 
needed) (CWP, 1998a, 2000a; Low Impact Development Center, 2007).  Others have suggested 
that per-unit costs to reduce runoff may be less for these small-scale distributed practices because 
of higher infiltration rates and retention rates (MacMullan and Reich, 2007). 

Compared to construction costs, less is known about the operation and maintenance costs 
of SCMs (Wossink and Hunt, 2003; Lambe et al., 2005; MacMullan and Reich, 2007).  Most 
stormwater practices are not maintenance free and can create financial and long-term 
management obligations for responsible parties (Hager, 2003).  Cost-estimation programs and 
procedures have been developed to estimate operation and maintenance costs as well as 
construction costs (SWRPC, 1991; Lambe et al., 2005; Narayanan and Pitt, 2006), but 
examination of observed maintenance costs is less common.  Based on estimates from Wossink 
and Hunt (2003), the total present value of maintenance costs over 20 years can range from 15 to 
70 percent of total capital construction costs for wet ponds and constructed wetlands and appear 
generally consistent with percentages reported in EPA (1999).  Operation and maintenance costs 
were also reported to be a substantial percentage of construction costs of infiltration pits and 
bioretention areas in Southern California (DeWoody, 2007).  Others estimate that over the life of 
many SCMs, maintenance costs may equal construction costs (CWP, 2000a).  In general, 
maintenance costs tend to decrease as a percentage of total SCM cost as the total size of the SCM 
increases (Wossink and Hunt, 2003). 

Very few quantifiable estimates are available for public and private regulatory 
compliance costs.  Compliance costs could include both initial permitting costs (labor and time 
delays) of gaining regulatory approval for a particular stormwater design to post-construction 
compliance costs (administration, inspection monitoring, and enforcement).  Compliance 
monitoring is a particular concern if a stormwater management program relies on widespread use 
of small-scale distributed on-site practices (Hager, 2003).  Unlike larger-scale or regional 
stormwater facilities that might be located on public lands or on private lands with an active 
stormwater management plan, a multitude of smaller SCMs would increase monitoring and 
inspection times by increasing the number of SCMs.  Furthermore, municipal governments may 
be reluctant to undertake enforcement actions against citizens with SCMs located on private 
land. 

Land costs tend to be site specific and exhibit a great deal of spatial variation.  Some 
types of SCMs, such as constructed wetlands, are more land intensive than others.  In highly 
urban areas, land costs may be the single biggest cost outlay of land-intensive SCMs (Wossink 
and Hunt, 2003). 

In general, cost analyses generally find that the cost to treat a given acreage or volume of 
water is less for regional SCMs than for smaller-scale SCMs (Brown and Schueler, 1997; EPA, 
1999; Wossink and Hunt, 2003).  For example, considering maintenance, capital construction, 
and land costs, recent estimates for North Carolina indicate that annual costs for wet ponds and 
constructed wetlands range between $100 and $3,000 per treated acre (typically less than 
$1,000). Per-acre annual costs for bioretention and sand filters typically ranged between $300 
and $3,500, and between $4,500 and 8,500, respectively.  However, if SCMs face space 
constraints, bioretention areas can become more cost effective.  Furthermore, other classes of 
small, on-site practices, such as grass swales and filter strips, can sometimes be implemented for 
relatively low cost. 
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There are exceptions to the general conclusion that larger-scale stormwater practices tend 
to be less costly on a per-unit basis than more numerous and distributed on-site practices.  For 
instance, in Sun Valley, California, a recent study indicates that installing small distributed 
practices (infiltration practices, porous pavement, rain gardens) was more cost effective than 
centralized approaches for a retrofit program (Cutter et al., 2008).  In this particular setting, the 
difference tended to revolve around the high land costs in the urbanized setting.  Small-scale 
practices can be placed on low-valued land or integrated into existing landscaping, reducing land 
costs. Centralized stormwater facilities require substantial purchases of high-priced urban 
properties. Similarly, small distributed practices (porous pavement, green roofs, rain gardens, 
and constructed wetlands) can also provide a more cost-effective approach to reducing combined 
sewer overflow (CSO) discharges in a highly urban setting than large structural CSO controls 
(storage tanks) (Montalto et al., 2007). 

SCMs are now a part of most development processes and consequently will increase the 
cost of the development.  Randolph et al. (2006) report on the cost of complying with stormwater 
and sediment and erosion control regulations for six developments in the Washington, D.C., 
metropolitan area.  These costs include primarily stormwater facility construction and land costs.  
The findings from these case studies indicate that stormwater and erosion and sediment control 
comprised about 60 percent of all environmental-related compliance costs for the residential 
developments studied and added about $5,000 to the average price of a home.  Nationwide, 
stormwater and erosion and sediment controls are estimated to add $1,500 to $9,000 to the cost 
of a new residential dwelling unit (Randolph et al., 2006). 

As a means to control targeted chemical constituents, SCMs may be an expensive control 
option relative to other control alternatives.  For example, nutrients from anthropocentric sources 
are an increasing water quality concern for many fresh and marine waters.  Some states (e.g., 
Virginia, Maryland, and North Carolina) require stormwater programs to achieve specific 
nutrient (nitrogen or phosphorus) stormwater standards.  The construction, maintenance, and 
land costs of reducing nitrogen discharge from residential developments using bioretention areas, 
wet ponds, constructed wetlands, or sand filters range from $60 to $2,500 per pound (Aultman, 
2007). These control costs can be an order of magnitude higher than nitrogen control costs from 
point sources or agricultural nonpoint sources.  The high per-pound removal costs are due in part 
to the relatively low mass load of nutrients carried in stormwater runoff.  These estimates, 
however, assume that all costs are allocated exclusively to nitrogen removal.  The high per-
pound removal costs from the control of single pollutants highlight the importance of achieving 
ancillary and offsetting benefits associated with stormwater control (e.g., removal of other 
pollutants of concern, stream-channel protection from volume reduction, and enhancement of 
neighborhood amenities). 

It should also be noted that installing SCMs in an existing built environment tends to be 
significantly more expensive than new construction.  Construction costs for retrofitted extended 
detention ponds, wet ponds, and constructed wetlands were estimated to be two to seven times 
more costly than new SCMs (Schueler et al., 2007).  Retrofit costs can be higher for a variety of 
reasons, including the need to upgrade existing infrastructure (culverts, drainage channels, etc.) 
to meet contemporary engineering and regulatory requirements.  Retrofitting a single existing 
residential city block in Seattle with a new stormwater drainage system that included reduced 
street widths, biofiltration practices, and enhanced vegetation cost an estimated $850,000 (see 
Box 5-5; Seattle Public Utilities, 2007).  Estimates suggested that the costs might have been even 
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365 Stormwater Management Approaches 

higher using more conventional stormwater piping/drainage systems (Chris May, personal 
communication, August 2007; EPA, 2007). 

As discussed earlier in the chapter, stormwater runoff can be reduced and managed 
through better site design to reduce impervious cover.  Low- to medium-density developments 
can reduce impervious cover through cluster development patterns that preserve open space and 
reduce lot sizes. Impervious surfaces and infiltration rates could be altered by any number of 
site-design characteristics such as reduction in street widths, reduction in the number of cul-de
sacs, and different setback requirements (CWP, 2000a).  Finally, impervious surface per capita 
could be substantially reduced by increasing the population per dwelling unit.  

Quantifying the cost of many of these design features is more challenging, and the 
literature is much less developed or conclusive than the literature on conventional SCM costs.  
Many design features described above (clustering, reduced setbacks, narrower streets, less curb 
and gutter) can significantly lower construction and infrastructure costs (CWP, 2001; EPA, 
2007). Such features may reduce the capital cost of subdivision development by 10 to 33 percent 
(CWP, 2000a). 

On the other hand, the evidence is unclear whether consumers are willing to pay for these 
design features. If consumers prefer features typically associated with conventional 
developments (large suburban lot, for example), then some aspects of alternative development 
designs/patterns could impose an opportunity cost on builders and buyers alike in the form of 
reduced housing value. For example, most statistical studies in the U.S. housing market find that 
consumers prefer homes with larger lots and are willing to pay premiums for homes located on 
cul-de-sacs, presumably for privacy and safety reasons (Dubin, 1998; Fina and Shabman, 1999; 
Song and Knapp, 2003). These effects, however, might be partly or completely offset by the 
higher value consumers might place on the proximity of open space to their homes (Palmquist, 
1980; Cheshire and Sheppard, 1995; Qiu et al., 2006).  Anecdotal evidence indicates that 
residents feel that Seattle’s Street Edge Alternative program (the natural drainage system retrofit 
program that combines swales, bioretention and reduced impervious surfaces) increased their 
property values (City of Seattle, undated). Studies that have attempted to assess the net change 
in costs are limited, but some evidence suggests that the amenity values of lower-impact designs 
may match or outweigh the disamentities (Song and Knapp, 2003). 

Incentives for Stormwater Management 

The dominant policy approach to controlling effluent discharge under the Clean Water 
Act is through the application of technology-based effluent standards or the requirements to 
install particular technologies or practices.  Some note that this general policy approach may not 
provide the regulated community with (1) incentives to invest in pollution prevention activities 
beyond what is required in the standard or with (2) sufficient opportunities or flexibility to lower 
overall compliance costs (Parikh et al., 2005). 

A loosely grouped set of policies, called here “incentive-based,”1 aim to create financial 
incentives to manage effluent or volume discharge.  Such policies tend to be classified into two 
groups: price- and quantity-based mechanisms (Stavins, 2000; Parikh et al., 2005).  Price-based 
mechanisms are created when government creates a charge (tax, fee, etc.) or subsidy (payment) 

1 These policies are sometimes called “market-based” policies, but that term will not be used here because many of 
the incentive-based policies discussed fail to contain features characteristic of a market system.  
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on an outcome that government wants to either discourage or encourage.  Ideally, the price 
would be placed on a target outcome (effluents discharged, volume of water released, etc.) and 
not on the means to achieve that outcome end (such as a tax or subsidy to adopt specific 
technologies or practices).2  Quantity-based policies require government to establish some 
binding limit or cap on an outcome (e.g., mass load of effluent, volume of runoff, etc.) for an 
identified group of dischargers, but then allow the regulated parties to “trade” responsibilities for 
meeting that limit or cap.  The opportunity to trade creates the financial incentive.  The trading 
concept is discussed in greater detail in Chapter 6, while this section focuses on price-based 
incentives. 

Some stormwater utilities offer reductions in stormwater fees to landowners who 
voluntarily undertake activities to reduce runoff from their parcels (Doll and Lindsey, 1999; 
Keller, 2003). The reduction in tax obligations, called credits, can be interpreted as a financial 
subsidy or payment for implementing on-site runoff controls.  Credit payments are typically 
made based on the volume of water detained.  For example, as part of Portland, Oregon’s Clean 
River Rewards program, residents and commercial property owners can reduce their stormwater 
utility fee by as much as 35 percent by reducing stormwater runoff from existing developed 
properties (Portland Bureau of Environmental Services, 2008a).  Residential and commercial 
property owners are given a number of ways to reduce runoff to receive this financial benefit.  In 
addition, Portland has a downspout disconnection program that aims to reduce discharge into 
CSOs in targeted areas in the city. Property owners may be reimbursed up to $53 per eligible 
downspout (Portland Bureau of Environmental Services, 2008b). 

Alternatively, stormwater utilities could (where allowed) also use fee revenue to provide 
private incentives for stormwater control through a competitive bidding process.  Such a bidding 
process (“reverse auction”) would request proposals for stormwater reduction projects and fund 
projects that reduce volume at the least cost.  Proposed investments that can meet the program 
objectives at the lowest per unit cost would receive payments.  Such a program creates private 
incentives to search for low-cost stormwater investments by creating a price for runoff volume 
reduction. The bidding program could also be used to identify cost-effective stormwater 
investments in areas targeted for enhanced levels of restoration.  A bidding program has been 
proposed as a way to lower overall costs of a stormwater program in Southern California (Cutter 
et al., 2008).  Revenue to fund such a competitive bid program could come from a variety of 
sources including stormwater utility fees or fees paid into an in lieu fee program. 

Finally, impact fees on new developments can be structured in a way to create incentives 
to reduce stormwater runoff volumes.  Charges based on runoff volume (or a surrogate measure 
like impervious surface) can provide an incentive for developers to reduce the volume of new 
runoff created. 

2 The literature on what level to set the price (tax or subsidy) is vast, complex, and controversial. Parikh et al. 
(2005) seem to wander into this debate (perhaps unwittingly) by making a distinction between taxes based on some 
optimality rule (marginal damage costs equal to marginal control costs) and those based on some other sort of 
decision rule.  Without getting into the specifics of this debate here, this discussion will simply assert more generally 
that price-based incentive policies structure taxes and subsidies to induce desirable behavioral change (rather than 
simply to raise revenue). 
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367 Stormwater Management Approaches 

CHALLENGES TO IMPLEMENTATION OF WATERSHED-BASED 

MANAGEMENT AND STORMWATER CONTROL MEASURES
 

The implementation of SCMs has seen variable success.  Environmental awareness, 
threats to potable water sources or to habitat for threatened and endangered species, problems 
with combined sewer overflows, and other environmental factors have caused cities such as 
Portland, Oregon; Seattle, Washington; Chicago, Illinois; and Austin, Texas to aggressively 
pursue widespread implementation of a broad range of SCMs.  In contrast, other cities have been 
slow to implement recommended practices, for many reasons.  This is particularly true for 
nonstructural SCMs, despite their popularity among planners and regulators for the past two 
decades. A host of real and perceived concerns about individual nonstructural SCMs are often 
raised regarding development costs, market acceptance, fire safety, emergency access, traffic and 
parking congestion, basement seepage, pedestrian safety, backyard flooding, nuisance 
conditions, maintenance, and winter snow removal operations.  While most of these concerns are 
unfounded, they contribute to a culture of inertia when it comes to code change (CWP, 1998a, 
2000a). As a result, some nonstructural SCMs are discouraged or even prohibited by local 
development codes.  Very few communities make the consideration of nonstructural practices a 
required element of stormwater plan review, nor do they require that they be considered early in 
the site layout and design process when their effectiveness would be maximized.  Finally, many 
engineers and planners feel they can fully comply with existing stormwater criteria without 
resorting to nonstructural SCMs. 

Cost Issues 

There are numerous cost issues that have proven to be significant barriers to the use of 
innovative SCMs.  Special construction techniques required for the proper design and function of 
SCMs, specially formulated manufactured soils, expensive subsurface vaults, and increased land 
area requirements as a result of increased stormwater storage requirements can significantly 
increase site development costs.  For smaller projects in highly urbanized areas where land costs 
are high, there can be a disproportionately large expense to comply with stormwater regulations, 
causing developers to seek, and often receive, exemption from requirements. 

Sediment removal and related maintenance activities required to ensure the proper 
ongoing functioning of SCMs are activities that are not a part of normal building maintenance.  
Data on maintenance costs of SCMs on privately owned facilities are limited, and management 
companies responsible for commercial and office building maintenance have yet to provide SCM 
maintenance as part of their services. 

Additional costs are incurred when development review periods by public agencies get 
extended because of an increased level of design review required to evaluate the compliance of 
SCMs with city ordinances. Additional review increases development costs and extends the 
design process. Even with specialized training for city staff to evaluate SCM submittals, 
deviation from the most basic type of SCM design seems to require extended review and 
documentation. 

Cost concerns are partly responsible for the markedly slow implementation of the 
stormwater program.  The federal deadlines for permit coverage have long passed; in fact more 
than 14 years have lapsed for medium and large municipalities.  A good part of the delay can be 
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explained by the resistance of states and local governments to the unknown cost burden.  Cities 
contend that the permit requirements are unreasonable, expensive, and unrealistic to achieve.  
Many local government officials view some permit provisions such as LID or better site design 
as intrusion into the land-use authority of local governments. 

As discussed in Chapter 2, the U.S. Congress provided no start-up or upgrade financial 
assistance, unlike what it did for municipally owned and operated wastewater treatment plants 
after the promulgation of the NPDES permit program under the Clean Water Act in 1972.  Local 
governments have been reluctant to tax residents or create stormwater utilities.  States like 
California and Michigan even have laws that require voter approval in order for local 
governments to assess new fees.  Thus, to implement the NPDES stormwater program, states 
have had to largely rely on stormwater permit fees collected to support a skeletal to modest staff 
for program oversight.  In Denver, and presumably in other cities, there is no reduction in 
stormwater fees when impervious area is reduced because of construction of on-site SCMs.  This 
amounts to a disincentive to do the “right thing.”  Meanwhile, the overall federal budget for the 
NPDES program, including stormwater, has been declining. 

Long-Term Maintenance of Stormwater Control Measures 

One of the weakest parts of most stormwater management programs is the lack of 
information about, and funding to support, the long-term maintenance of SCMs.  If SCMs are not 
inspected and maintained on a regular basis, the stormwater management program is likely to 
fail. This also negatively impacts the design process—if there is no inspection program oand no 
accountability for maintenance, the designer has no incentive to build better, more maintenance-
friendly SCMs. Finally, without an accurate assessment of the maintenance needs of an SCM, 
land owners and other responsible parties cannot anticipate their total costs over the lifetime of 
the device. 

Almost all SCMs require active long-term maintenance in order to continue to provide 
volume and water quality benefits (Hoyt and Brown, 2005; Hunt and Lord, 2006b).  
Furthermore, a typical municipality may contain hundreds or thousands of individual SCMs 
within its jurisdiction. Thus, the long-term obligations for maintenance are considerable.  For 
example, the annual maintenance cost of 100 medium-sized wet ponds (one-half acre to 2 acres) 
is estimated to be a quarter of a million dollars (Hunt and Lord, 2006c).  Currently, the majority 
of municipal stormwater programs do not have adequate plans or resources in place for the long-
term maintenance of SCMs (GAO, 2007).   

A number of issues confront the long-term maintenance of SCMs.  First, legal and 
financial responsibility for maintenance must be assigned.  Historically stormwater ownership 
and responsibility have been poorly defined and implemented (Reese and Presler, 2005).  If a 
party is an industrial facility that is required to obtain a permit, then responsibility for 
maintaining SCMs rests with the permittee.  Other instances are more ambiguous.  For 
residential developments, the responsibility for long-term maintenance could be assigned to the 
developer (e.g., establishing long-term financial accounts for maintenance), individual 
landowners, homeowners associations, or the municipality itself.  Some cities, like Austin and 
Seattle, assume responsibility for long-term maintenance of SCMs in residential areas.  Concerns 
over assigning responsibility to individual residential landowners or homeowners associations 
include insufficient technical and financial resources to conduct consistent maintenance and a 
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lack of inspection to require maintenance.  A recent survey of municipal stormwater programs 
found that less than one-third perform regular maintenance on stormwater detention ponds or 
water quality SCMs in general residential areas (Reese and Presler, 2005).  To ensure that 
adequate maintenance will occur, municipalities can require performance securities (performance 
bonds, escrow accounts, letter of credit, etc.) that ensure adequate funds are available for 
maintenance and repair in the event of failure to maintain the SCM by the responsible party. 

An effective maintenance program also requires a system to inventory and track SCMs, 
inspection/monitoring, and enforcement against noncompliance.  The large number of SCMs to 
track and manage creates management challenges.  Municipal stormwater programs must 
administer their regulatory programs, perform inspection and enforcement activities, and 
maintain SCMs in public lands/rights-of-way and sometimes in residential areas.  Municipal 
programs often do not have adequate staff to ensure that these maintenance responsibilities are 
adequately carried out. The lack of adequate staff for inspection and an inadequate system for 
prioritizing inspections have been repeatedly pointed out (Duke and Beswick, 1997; Duke, 2007; 
GAO, 2007). 

Tracking and monitoring costs may also create disincentives for municipalities to adopt 
or encourage smaller-scale SCMs.  For example, residential-scale rain gardens, porous 
driveways, rain barrels, and grass swales all have the potential to increase the cost and 
complexity of compliance monitoring because of the multitude of small infiltration devices that 
are located on private property as opposed to having fewer SCMs located in public rights-of-way 
or public lands. Small-scale distributed SCMs located on private property raise concerns of 
municipal willingness to inspect and enforce against noncompliance.  Indeed, some 
municipalities have banned innovative SCMs like pervious pavement because the municipalities 
have no means to ensure their maintenance and continued operation.   

Finally, there is concern that there is inadequate funding to maintain the growing number 
of SCMs on the landscape. The long-term funding obligation for maintenance has been difficult 
to assess (GAO, 2007), partly because many stormwater programs frequently do not have 
adequate accounting practices to define capital value and depreciation, maintenance, operation, 
or management programs (Reese and Presler, 2005).  The problem is compounded because the 
long-term maintenance cost associated with various types of SCMs is not well understood.  
Additional research and information are needed on the costs of maintaining the performance of 
SCMs as experienced in the field (rather than ex ante estimates based on design plans).  Research 
into long-term maintenance costs should include not only routine operation and maintenance 
costs but also costs for inspection and enforcement and remediation costs associated with SCM 
performance failures.  Such research is critical to understanding the long-term cost obligation 
that is being assumed by municipal stormwater programs that are responsible for managing a 
growing number of SCMs. 

At the present time, the maintenance schedule for many of the proprietary and non
proprietary SCMs is poorly defined.  It will vary with the type of drainage area and the activities 
that are occurring within it and with the efficiency of the SCM.  (For example, the city of Austin, 
Texas, has determined that the average lifespan of their sand filters ranges from 5 to 15 years, 
but can be as little as one year if there is construction in the drainage area.)  In order to establish 
a maintenance schedule, an assessment protocol needs to be adopted by municipalities.  The 
protocol, which is specific to the type of SCM, could consist of the following: each year 
municipalities would be required to collect data from a subset of their SCMs on public and 
private property, and then over a period of years these data could be used to determine 
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maintenance schedules, predict performance based on age and sediment loading, and identify 
failed systems.  A measurement of the depth of deposited sediment might be the only test needed 
for settling devices, such as hydrodynamic devices and wet detention ponds.  Two levels of 
analysis could be performed for infiltration devices—one based on simple visual observations 
and the other using an instrument to check infiltration rates.  These assessment methods for 
infiltration devices have been tested at the University of Minnesota (Gulliver and Anderson, 
2007). Without an assessment protocol for SCMs, the chances for poor maintenance and 
outright failure are greatly increased, it is difficult if not impossible to determine the actual 
performance of an SCM, and there will be insufficient data to reduce the uncertainty in future 
SCM design. 

Lack of Design Guidance on Important SCMs and Lack of Training 

Progress in implementing SCMs is often handicapped by the lack of local or national 
design guidance on important SCMs, and by the lack of training among the many players in the 
land development community (planners, designers, plan reviewers, public works staff, 
regulators, and contractors) on how to properly implement them on the ground.  For example, 
design guidance is lacking or just emerging for many of the non-traditional SCMs, such as 
conservation of natural areas, earthwork minimization, product substitution, reforestation, soil 
restoration, impervious cover reduction, municipal housekeeping, stormwater education, and 
residential stewardship. Some LID techniques are better covered, such as the standards for 
pervious concrete from the American Concrete Institute and the National Ready Mixed Concrete 
Association.  Design guidance for traditional SCMs such as erosion and sediment control may 
exist but is often incomplete, outdated, or lacking key implementation details to ensure proper 
on-the-ground implementation.  In other cases, design guidance is available, but has not been 
disseminated to the full population of Phase II MS4 communities.  For example, in an 
unpublished survey of state manuals used to develop national post-construction stormwater 
guidance, Hirschman and Kosco (2008) found that less than 25 percent provided sizing criteria, 
detailed engineering design specifications, or maintenance criteria. Nationwide guidance on 
SCM design and implementation may not be advisable or applicable to all physiographic, 
climatic, and ecoregions of the country.  Rather, EPA and the states should encourage the 
development of regional design guidance that can be readily adapted and adopted by municipal 
and industrial permittees.  Improvement of SCM design guidance should incorporate more direct 
consideration of the parameters of concern, how they move across the landscape, and the issues 
in receiving waters—a strategy both espoused in this report (page 351) and in recent publications 
on this topic (Strecker et al., 2005, 2007). 

The second key issue relates to how to train and possibly certify the hundreds of 
thousands of individuals that are responsible for land development and stormwater infrastructure 
at the local and state level.  New stormwater methods and practices cannot be effectively 
implemented until local planners, engineers, and landscape architects fully understand them and 
are confident on how to apply them to real-world sites.  Currently, stormwater design is not a 
major component of the already crowded curriculum of undergraduate or graduate planning 
engineering or landscape architecture programs.  Most stormwater professionals acquire their 
skills on the job. Given the rapid development of new stormwater technologies, there is a critical 
need for implementation of regional or statewide training programs to ensure that stormwater 
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professionals are equipped with the latest knowledge and skills.  The training programs should 
ultimately lead to formal certification for stormwater designers, inspectors, and plan reviewers. 

Different Standards in Different Jurisdictions That Are Within the Same Watershed 

Governmental and watershed boundaries rarely coincide, with the result that most 
watersheds are made up of many municipal bodies regulating stormwater management.  
Unfortunately in most cases there is no overarching stormwater regulatory structure that is based 
upon a watershed analysis. This can result in many unfortunate conflicts, where approval of a 
stormwater facility does not affect the community issuing the permit.  It is often said that the 
most effective stormwater management for an area high in the watershed is to speed the water 
downstream, thus saving the upstream community but severely damaging the downstream rivers.  
While this may be an exaggeration, the problems downstream are less of a concern to the upper 
watershed communities, and downstream communities may not be able to solve their water 
issues without help from the upstream communities. 

Often neighboring communities’ plans or the methods or data used do not coincide.  For 
example, often out-of-date rainfall distributions, methods, or standards are required in the code 
that do not apply to the newer focus on smaller storms and volume reduction.  If methods that 
include Modified Rational or TR-55 are used, it is difficult if not impossible to show the benefits 
in peak flow reduction gained through volume reduction devices.  Also, some municipalities may 
require curb and piping and not allow swales, impending the implementation of a cost-effective 
design. Finally, it is difficult to observe a measureable impact of SCMs when they are guided by 
a patchwork of regulations. One community may require removal of the first inch of runoff, and 
another may require the reduction of the 25-year, post-construction peak to the 10-year pre-
construction level. 

Water Rights that Conflict with Stormwater Management 

In the West, water is considered real property, governed by state law and regional water 
compacts.  Landowners in urban areas rarely own surface water rights and are typically 
prohibited from “beneficial use” of that water, which affects how SCMs are chosen.  For 
example, current practices in Colorado typically allow stormwater to be infiltrated within a short 
period of time on-site without violation of water laws.  However, storage of and/or pumping this 
water for broader distribution is considered to be a beneficial use and is therefore prohibited.  
Moreover, as discussed in Chapter 2, SCMs that manage stormwater by driving the water 
underground with a bored, drilled, or driven shaft or a hole dug deeper than its widest surface 
dimension are typically considered to be “injection wells,” requiring a federal permit and regular 
monitoring under the Safe Drinking Water Act. 

Some states prohibit infiltration because of concerns over long-term groundwater 
pollution. In California, which does not have a uniform policy for groundwater management and 
groundwater rights, authority over groundwater quality management falls to several regional and 
local agencies. For example, the Upper Los Angeles River Area (ULARA) has a court-
appointed Watermaster to manage the complex appropriation of its groundwater to user cities 
and agencies. The ULARA has clashed with the City of Los Angeles regarding rights to all of 

PREPUBLICATION 
  

RB-AR51636



   

 
 

 
 

 

 

372 Urban Stormwater Management in the United States 

the water that normally recharges the Los Angeles River via runoff from precipitation.  In 2000, 
the ULARA Watermaster expressed a concern with certain permit provisions of the Los Angeles 
County MS4 Permit for New Development/ Redevelopment that promoted infiltration, stating 
that the MS4 permit interfered with the adjudicated right of the City of Los Angeles to manage 
groundwater. 

Urban Development and Sprawl 

The continued expansion of urban areas is inevitable given population increases 
worldwide and the transition from agricultural to industrial economies.  Given that urbanization 
of almost any magnitude—even less than 10 percent impervious area—has been demonstrated to 
have an impact on in-stream water quality, a central question to be addressed is how water 
quality can be maintained as cities grow, without having negative impacts on social and 
economic systems.  Ideally, SCMs would perform their water quality function, contribute to the 
livability of cities, and enhance their economic and social potentials. 

Low-density, auto-oriented urban development, commonly known as sprawl, has been 
the predominant pattern of development in the United States, and increasingly worldwide, since 
World War II.  It has been widely criticized for its inefficient use of land, its high use of natural 
resources, and its high energy costs—all of which are associated with the required auto-oriented 
travel. Additionally, ongoing economic costs related to the provision of widely dispersed 
services and social impacts of a breakdown in community life have been identified (Brugemann, 
1974). Sprawl and the impacts on in-stream water quality that result from urbanization have 
been an inevitable consequence of improved economic conditions.  In the United States, sprawl 
constitutes the vast majority of development occurring today because a majority of the 
population is attracted to the benefits of a suburban lifestyle, government has subsidized roads 
and highways at the expense of public transit, and local zoning often limits development density. 

There has been a great deal of innovation in city planning and design in the past decade 
that encourages greater density and a return to urban living.  New types of zoning, New 
Urbanism, Smart Growth, and related innovations in urban planning and design have been 
developed in parallel with environmental regulations at local to national levels (see Chapter 2).  
They acknowledge the importance of protecting natural resources to maintain quality of life and 
have established water quality as an important consideration in city building. 

It is not clear that current stormwater regulations can be effectively implemented over the 
broad range of development patterns that characterize contemporary cities or if they 
inadvertently favor one type of development over another.  For example, on-site SMCs are often 
recommended as the preferred means of stormwater management, although they tend to 
encourage lower-density development patterns.  And while they are easily implemented and 
regulated given the incremental, site-by-site development that is typical of most urban growth, 
monitoring and maintenance can be expensive and difficult for both the individual property 
owner and the regulating authority. In highly urbanized areas, they are often relegated to 
subsurface systems that are expensive and that, to be effective, require high levels of 
maintenance.   

In newly developing areas, cluster development should be encouraged whenever possible, 
according to the Smart Growth principles of narrower streets, reduced setbacks, and related 
approaches to reduce the amount of impervious area required and land consumed.  Furthermore, 
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an interconnected series of on-site and consolidated SCMs can reduce subsurface stormwater 
piping requirements.  Most planned communities have dedicated park and open-space areas that 
can constitute 25 percent or more of a development’s total land area, making it feasible to easily 
accommodate consolidated SCMs (typically 8 to 10 percent of impervious area) within multi
functional open space and park lands.  Cost efficiencies such as a 30 percent reduction in 
infrastructure costs (Duaney Plater-Zyberk & Company, 2006) can be realized through Smart 
Growth development techniques.  Clustered housing surrounded by open space, laced with trails, 
has appreciated in value at a higher rate than conventionally designed subdivisions (Crompton, 
2007). 

In order to encourage infill or redevelopment over sprawl patterns of development, 
innovative zoning and other practices will be needed to prevent stormwater management from 
becoming onerous.  For example, incentive zoning or performance zoning could be used to allow 
for greater densities on a site, freeing other portions of the site for SCMs.  Innovations in 
governance and finance can also be used to incorporate consolidated SCMs into urban 
environments.  For example, the City of Denver, in updating its Comprehensive Plan, designated 
certain underdeveloped corridors and districts in the city as “areas of change” where it hoped to 
encourage large-scale infill redevelopment.  Given the scale of redevelopment, it would be 
feasible to establish special maintenance districts, allowing the development of consolidated 
SCMs that have multiple functions.  To fund land purchase and facility design and construction, 
cash in lieu of payments could be made. 

Safety and Aesthetic Concerns 

Vector-borne diseases, especially West Nile virus, are a concern when SCMs such as 
extended detention basins, constructed wetlands, and rain barrels are proposed.  Furthermore, 
other SCMs that are poorly designed, improperly constructed, or inadequately maintained may 
retain water and provide an ideal breeding ground for mosquitoes, increasing the potential for 
disease transmission to humans and wildlife.  Kwan et al. (2005) found that water-retaining 
SCMs increase the availability of breeding habitats for disease vectors and provide opportunistic 
species an extended breeding season. State Health Departments generally recommend that 
SCMs be designed to drain fully in 72 hours, which is the minimum time required for a mosquito 
to complete its life cycle under optimum conditions.  In SCMs where there is permanent standing 
water, such as stormwater wetlands, there is the possibility of introducing biota that might prey 
on mosquitoes.  Municipalities may have to consider the added cost of vector control and public 
health when implementing stormwater quality management programs. 

With larger consolidated and regional extended detention facilities, concerns about the 
safety of children who may be attracted to such SCMs and ensuing liability must be considered.  
These SCMs need to be fenced off or otherwise designed appropriately to reduce the risk of 
drowning. 

One aspect of stormwater management that is infrequently considered is the aesthetic 
appeal, or lack thereof, of SCMs.  The visual qualities of SCMs are important because they are a 
growing part of the urban landscape setting.  Although it can be assumed that landscapes that are 
carefully tended are often preferred over other types of landscapes, it depends substantially on 
one’s point of view. For example, an engineer may consider a particular SCM that is functioning 
as expected to be beautiful in the sense that its engineering function has been realized, even 
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though there is sediment buildup, algae, or other products of a properly functioning SCM visible.  
Similarly, a biologist or ecologist evaluating an ecologically healthy SCM in an urban context 
might find it to be beautiful because of its biological or ecological diversity, whereas another 
individual who evaluates the same SCM finds it to be “weedy.”  SCMs can be viewed as a means 
of restoring a degraded landscape to a state that might have existed before urban development.  
The desire to “return to nature” is a seductive idea that suggests naturalistic SCMs that may have 
very little to do with an original landscape, given the dramatic changes in hydrology that are 
inevitable with urban streams.  Each of these widely varied views of SCMs may be appropriate 
depending on the context and the viewer. 

One goal of stormwater management should be to make SCMs desirable and attractive to 
a broader audience, thereby increasing their potential for long-term effectiveness.  For example, 
the Portland convention center rain gardens demonstrate how native and non-native wetland 
plantings can be carefully composed as a landscape composition and also provide for stormwater 
treatment.  If context and aesthetics of a chosen SCM are poorly matched, there is a high 
probability that the SCM will be eliminated or its function compromised because of 
modifications that make its landscape qualities more appropriate for its context. 

CONCLUSIONS AND RECOMMENDATIONS 

SCMs, when designed, constructed, and maintained correctly, have demonstrated the 
ability to reduce runoff volume and peak flows and to remove pollutants.  However, in very few 
cases has the performance of SCMs been mechanistically linked to the guaranteed sustainment at 
the watershed level of receiving water quality, in-stream habitat, or stream geomorphology.  
Many studies demonstrate that degradation in rivers is directly related to impervious surfaces in 
the contributing watershed, and it is clear that SCMs, particularly combinations of SMCs, can 
reduce the runoff volume, erosive flows, and pollutant loadings coming from such surfaces.  
However, none of these measures perfectly mimic natural conditions, such that the accumulation 
of these SCMs in a watershed may not protect the most sensitive beneficial aquatic life uses in a 
state. Furthermore, the implementation of SCMs at the watershed scale has been too inconsistent 
and too recent to observe an actual cause-and-effect relationship between SCMs and receiving 
waters. The following specific conclusions and recommendations about stormwater control 
measures are made. 

Individual controls on stormwater discharges are inadequate as the sole solution to 
stormwater in urban watersheds. SCM implementation needs to be designed as a system, 
integrating structural and nonstructural SCMs and incorporating watershed goals, site 
characteristics, development land use, construction erosion and sedimentation controls, 
aesthetics, monitoring, and maintenance.  Stormwater cannot be adequately managed on a 
piecemeal basis due to the complexity of both the hydrologic and pollutant processes and their 
effect on habitat and stream quality.  Past practices of designing detention basins on a site-by-site 
basis have been ineffective at protecting water quality in receiving waters and only partially 
effective in meeting flood control requirements.   

Nonstructural SCMs such as product substitution, better site design, downspout 
disconnection, conservation of natural areas, and watershed and land-use planning can 
dramatically reduce the volume of runoff and pollutant load from a new development.   
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Such SCMs should be considered first before structural practices.  For example, lead 
concentrations in stormwater have been reduced by at least a factor of 4 after the removal of lead 
from gasoline.  Not creating impervious surfaces or removing a contaminant from the runoff 
stream simplifies and reduces the reliance on structural SCMs. 

SCMs that harvest, infiltrate, and evapotranspirate stormwater are critical to 
reducing the volume and pollutant loading of small storms. Urban municipal separate 
stormwater conveyance systems have been designed for flood control to protect life and property 
from extreme rainfall events, but they have generally failed to address the more frequent rain 
events (<2.5 cm) that are key to recharge and baseflow in most areas.  These small storms may 
only generate runoff from paved areas and transport the “first flush” of contaminants.  SCMs 
designed to remove this class of storms from surface runoff (runoff-volume-reduction SCMs— 
rainwater harvesting, vegetated, and subsurface) can also address larger watershed flooding 
issues. 

Performance characteristics are starting to be established for most structural and 
some nonstructural SCMs, but additional research is needed on the relevant hydrologic 
and water quality processes within SCMs across different climates and soil conditions.  
Typical data such as long-term load reduction efficiencies and pollutant effluent concentrations 
can be found in the International Stormwater BMP Database.  However, understanding the 
processes involved in each SCM is in its infancy, making modeling of these SCMs difficult.  
Seasonal differences, the time between storms, and other factors all affect pollutant loadings 
emanating from SCMs.  Research is needed that moves away from the use of percent removal 
and toward better simulation of SCM performance.  Hydrologic models of SCMs that 
incorporate soil physics (moisture, wetting fronts) and groundwater processes are only now 
becoming available.  Research is particularly important for nonstructural SCMs, which in many 
cases are more effective, have longer life spans, and require less maintenance than structural 
SCMs. EPA should be a leader in SCM research, both directly by improving its internal 
modeling efforts and by funding state efforts to monitor and report back on the success of SCMs 
in the field. 

Research is needed to determine the effectiveness of suites of SCMs at the watershed 
scale.  In parallel with learning more about how to quantify the unit processes of both structural 
and nonstructural practices, research is needed to develop surrogates or guidelines for modeling 
SCMs in lumped watershed models.  Design formulas and criteria for the most commonly used 
SCMs, such as wet ponds and grass swales, are based on extensive laboratory and/or field 
testing. There are limited data for other SCMs, such as bioretention and proprietary filters.  
Whereas it is important to continue to do rigorous evaluations of individual SCMs, there is also a 
role for more simple methods to gain an approximate idea about how SCMs are performing.  The 
scale factor is a problem for watershed managers and modelers, and there is a need to provide 
guidance on how to simulate a watershed of SCMs, without modeling thousands of individual 
sites. 

Improved guidance for the design and selection of SMCs is needed to improve their 
implementation. Progress in implementing SCMs is often handicapped by the lack of design 
guidance, particularly for many of the non-traditional SCMs.  Existing design guidance is often 
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incomplete, outdated, or lacking key details to ensure proper on-the-ground implementation.  In 
other cases, SCM design guidance has not been disseminated to the full population of MS4 
communities.  Nationwide guidance on SCM design and implementation may not be advisable or 
applicable to all physiographic, climatic, and ecoregions of the country.  Rather, EPA and the 
states should encourage the development of regional design guidance that can be readily adapted 
and adopted by municipal and industrial permittees.  As our understanding of the relevant 
hydrologic, environmental, and biological processes increases, SCM design guidance should be 
improved to incorporate more direct consideration of the parameters of concern, how they move 
across the landscape, and the issues in receiving waters. 

The retrofitting of urban areas presents both unique opportunities and challenges. 
Promoting growth in these areas is desirable because it takes pressure off the suburban fringes, 
thereby preventing sprawl, and it minimizes the creation of new impervious surfaces.  However, 
it is more expensive than Greenfields development because of the existence of infrastructure and 
the limited availability of land.  Both innovative zoning and development incentives, along with 
the selection of SCMs that work well in the urban setting, are needed to achieve fair and 
effective stormwater management in these areas.  For example, incentive or performance zoning 
could be used to allow for greater densities on a site, freeing other portions of the site for SCMs.  
Publicly owned, consolidated SCMs should be strongly considered as there may be insufficient 
land to have small, on-site systems.  The performance and maintenance of the former can be 
overseen more effectively by a local government entity.  The types of SCMs that are used in 
consolidated facilities—particularly detention basins, wet/dry ponds, and stormwater wetlands— 
perform multiple functions, such as prevention of streambank erosion, flood control, and large-
scale habitat provision. 
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Chapter 6 
Innovative Stormwater Management and Regulatory Permitting 

There are numerous innovative regulatory strategies that could be used to improve EPA’s 
stormwater program.  This chapter first outlines a substantial departure from the status quo, 
namely, basing all stormwater and other wastewater discharge permits on watershed boundaries 
instead of political boundaries.  Watershed-based permitting is not a new concept, but it has been 
attempted in only a few communities.  Development of the new permitting paradigm is followed 
by more modest and easily implemented recommendations for improving the stormwater 
program, from a new plan for monitoring industrial sites to encouraging greater use of 
quantitative measures of the maximum extent practicable requirement.  The recommendations in 
the latter half of the chapter do not preclude adoption of watershed-based permitting at some 
future date, and indeed they lay the groundwork in the near term for an eventual shift to 
watershed-based permitting. 

WATERSHED PERMITTING FRAMEWORK FOR MANAGING STORMWATER 

In its initial meeting in January 2007, the committee heard opinions that collectively 
pointed in a new direction for managing and regulating stormwater that would differ from the 
end-of-pipe approach traditionally applied by regulatory agencies under the National Pollutant 
Discharge Elimination System (NPDES) permits and be based instead on a watershed 
framework.  Indeed, the U.S. Environmental Protection Agency (EPA) has already given 
substantial thought to watershed permitting and issued a Watershed-Based NPDES Permitting 
Policy Statement (EPA, 2003a) that defined watershed-based permitting as an approach that 
produces NPDES permits that are issued to point sources on a geographic or watershed basis.  It 
went on to declare that, “The utility of this tool relies heavily on a detailed, integrated, and 
inclusive watershed planning process. Watershed planning includes monitoring and assessment 
activities that generate the data necessary for clear watershed goals to be established and permits 
to be designed to specifically address the goals.” 

In the statement, EPA listed a number of important benefits of watershed permitting: 

•	 More environmentally effective results; 
•	 Ability to emphasize measuring the effectiveness of targeted actions on improvements in 

water quality; 
•	 Greater opportunities for trading and other market-based approaches; 
•	 Reduced cost of improving the quality of the nation’s waters; 
•	 More effective implementation of watershed plans, including total maximum daily loads 

(TMDLs); and 
•	 Other ancillary benefits beyond those that have been achieved under the Clean Water Act 

(e.g., integrating CWA and Safe Drinking Water Act [SDWA] programs). 

Subsequent to the policy statement, EPA published two guidance documents that lay out 
a general process for a designated state that wishes to set up any type of permit or permits under 
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CWA auspices on a watershed basis (EPA, 2003b, 2007a).  It also outlined a number of case 
studies illustrating various kinds of permits that contain some watershed-based elements.  Box 6-
1 describes in greater detail the more recent report (EPA, 2007a) and its 11 “options” for 
watershed-based permitting.  Unfortunately, the EPA guidance is lacking in its description of 
what constitutes watershed-based permitting, who would be covered under such a permit, and 
how it would replace the current program for municipalities and industries discharging 
stormwater under an individual or general NPDES permit.  Few examples are given, some of 
which are not even watershed-based, with most of the examples involving grouping municipal 
wastewater treatment works under a single permit with no reference to stormwater.  Most of the 
11 options are removed from the fundamental concept of watershed-based permitting.  Finally, 
the guidance fails to elaborate on the policy statement goal to make water quality standards 
watershed-based. The committee concluded that, although the EPA documents lay some 
groundwork for watershed-based permitting—especially the ideas of integrated municipal 
permits, water quality trading, and monitoring consortia—the sum total of EPA’s analysis does 
not define a framework for moving toward true watershed-based permitting.  The guidance 
attends to few of the details associated with such a program and it has made no attempt to 
envision how such a system could be extended to the states and the municipal and industrial 
stormwater permittees.  This chapter attempts to overcome these shortcomings by presenting a 
more comprehensive description of watershed-based permitting for stormwater dischargers. 

The approach proposed in this chapter fits within the general framework outlined by EPA 
but goes much further.  First, it is intended to replace the present structure, instead of being an 
adjunct to it, and to be uniformly applied nationwide.  The proposal adopts the goal orientation 
of the policy statement and then extends it to root watershed management and permitting in 
comprehensive objectives representing the ability of waters to actually support designated 
beneficial uses. The proposal builds primarily around the integrated municipal permit concept in 
the policy statement and technical guidance.  Like EPA’s outline, the committee emphasizes 
measuring the effectiveness of actions in bringing improvements, but goes on from there to 
recommend a set of monitoring activities designed to support active adaptive management to 
achieve objectives, as well as to assess compliance.  Credit trading, indicator development, the 
rotating basin approach, and monitoring should be part of management and permitting programs 
within watersheds, and ideas are advanced to develop these and other elements. 

In addition to building on the work of EPA, the proposed approach tackles many of the 
impediments to effective watershed management identified in the National Research Council 
(NRC) treatise on watershed management (NRC, 1999).  That report noted that watershed 
approaches are easiest to implement at the local level; thus, the approach developed in this 
chapter is a bottom-up process in which programmatic responsibility lies mainly with 
municipalities. Because the natural boundaries of watersheds rarely coincide with political 
jurisdictions, watersheds as geographic areas are less useful for political, institutional, and 
funding purposes, such that initiatives and organizations directed at watershed management 
should be flexible. The proposed approach recognizes this reality and makes numerous 
suggestions for pilot testing, funding, and institutional arrangements that will facilitate success.  
Finally, NRC (1999) notes the need to “develop practical procedures for considering risk and 
uncertainty in real world decision-making in order to advance watershed management.”  The 
proposed revised monitoring system presented later in this chapter is designed to provide 
information in the face of ongoing uncertainty, i.e., adaptive management in a permitting 
context. 
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BOX 6-1 
EPA’s Current Guidance on Watershed-Based Permitting 

Rather than explicitly define watershed based permitting, the EPA’s recent guidance (EPA, 
2007a) groups a large number of activities as having elements of watershed-based permitting, and 
defines how each might be utilized by a community.  They are 

●   NPDES permitting development on a watershed basis, 
●  Water quality trading, 
●   Wet weather integration, 
●   Indicator development for watershed-based stormwater management, 
●   TMDL development and implementation, 
●   Monitoring consortium, 
●   Permit synchronization, 
●   Statewide rotating basin planning, 
●   State-approved watershed management plan development, 
●   Section 319 planning, and 
●   Source water protection planning. 

Taking these topics in order, the first option is generally similar to that in EPA (2003a,b), but with 
some more detail on possible permitting forms.  “Coordinated individual permits” implies that individual 
permits would be made similar and set with respect to one another and to a holistic watershed goal.  The 
nature of such permits is not fully described, and there are no examples given.  An “integrated municipal 
permit,” also presented in the earlier policy statement, would place the disparate individual NPDES 
permits in a municipality (e.g., wastewater plants, combined sewer overflows, municipal separate storm 
sewer systems [MS4s]) under one permit.  However, such a permit is not necessarily watershed-based.  
Finally, the “multi-source permit” could go in numerous directions, none of which are described in detail.  
In one concept, all current individual permittees who discharge a common pollutant into a watershed 
would come under one new individual permit that regulates that pollutant, while keeping the existing 
individual permits intact for other purposes.  The Neuse River Consortium is given as an example.  
Alternatively, a multi-source permit could cover all dischargers of a particular type now falling under one 
individual permit that regulates all of their pollutants (no examples are given).  In yet another application, 
this permit could be a general permit, and it would be identical to the existing general permits, except that 
it would be organized along watershed boundaries.  As above, it could be refined on the basis of pollutant 
or discharger type. 

The other ten options are more distant from the fundamental concept of watershed-based 
permitting. The water quality trading description is minimal, though it does mention a new EPA document 
that gives guidance to permittees for trading.  Wet weather integration, the third topic, can mean any 
number of things, from creating a single permit to cover all discharges of pollutants during wet weather in 
a municipality, as described above for “coordinated individual permits,” to just having all the managers of 
the systems get together and strategize.  Although a stated goal is to reduce the amount of water in the 
sewer system after a storm, this integration is not particularly well defined in the document, nor is it well 
differentiated from other activities that would normally occur under an MS4 permit. 

Indicator development for watershed-based stormwater management refers to identifying 
indicators that are better than one or a few pollutants at characterizing the degree of impairment wrought 
by stormwater.  Stormwater runoff volume is one indicator being developed by Vermont, and percent 
impervious surface is another.  As discussed in Chapter 2, some states have long used biological 
indicators that integrate the effects of many pollutants as well as physical stresses such as elevated flow 
velocities.  Indicators can be used as TMDL targets or as goals in NPDES permits.  Identifying and 
adopting indicators is, essentially, a prerequisite to implementing some of the other options listed above. 

Regarding the next topic on the list, the option of TMDL development is obvious, since the TMDL 
program is by definition watershed based.  If it can be made the highest priority, and if stormwater is a  

continues next page 
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BOX 6-1 Continued 

contributor, then the implementation plan can be an excellent way to combat stormwater pollution on a 
watershed basis.  Reducing the contribution of the pollutant from a stormwater source can involve water 
quality trading, better enforcement of existing permits, or creating new watershed-based permits.  Hence, 
again, there is considerable overlap with the previously discussed options. 

Developing a monitoring consortium is an option that works when sufficient data are not available 
to do much else.  The concept mainly refers to monitoring of ambient waters.  The activity is shared 
among partners (e.g., all wastewater plants in a region), with the goal of collecting and analyzing enough 
data to improve management decisions on a watershed basis, instead of for a single plant. 

The following topic, permit synchronization, refers to having all permits within a watershed expire 
and be renewed simultaneously.  This approach could be helpful for streamlining administrative, 
monitoring, and management tasks associated with maintaining the permits.  Some states have operated 
in this way, whereas others have decided not to.  It is one way to coordinate permits in cases where other 
types of watershed-based permitting would not work. Similarly, the statewide rotating basin approach, 
used by many states, relies on a five-year cycle.  The state is divided into major watersheds, and each 
watershed is in a different stage of the cycle every year.  It is a way to distribute the workload such that 
there is never a year when, for example, every watershed would require monitoring.  Since it is a 
statewide program, how it relates to a watershed-based permitting situation is not at all clear. 

With regard to the next topic, there has been a great deal of watershed planning around the 
nation and tremendous variety in form and comprehensiveness.  Plans generally contain some 
information on the state of the watershed, goals for the watershed, and activities to meet those goals.  
Development of such plans in areas that do not have them could facilitate watershed-based permitting by 
providing much needed information about conditions, sources of pollutants, and methods to reduce 
pollution. According to EPA, a watershed plan may or may not indicate the need for watershed-based 
permitting. 

The Section 319 Program refers to voluntary efforts to reduce pollution from nonpoint sources.  
The program in and of itself is not relevant to NPDES permits, since it deals strictly with activities that are 
not regulated.  However, these activities could be traded with more traditional stormwater practices as 
part of a watershed-based effort to reduce overall pollution reaching waterbodies.  Many watershed plans 
must consider guidance for the 319 program in order to get funding for their management activities. 

If the watershed in question contains a drinking water source (either surface water or 
groundwater), then a good source water protection plan can have a significant impact on NPDES 
permitting in a watershed.  Information collected during the assessment phase of source water protection 
could be used to help inform watershed-based permitting.  Also, NPDES permits could be rewritten taking 
into account the proximity of discharges to source water intakes. 

Following its coverage of the 11 options, EPA (2007a) gives a hypothetical example of picking six 
of the options to develop permitting for a watershed.  It discusses how the options might be prioritized, but 
in a very qualitative manner, according to considerations such as availability of funding and personnel, 
stakeholder desires, environmental impacts, and sequencing of events.  Chapter 1 of the report ends with 
a list of performance goals that might apply to the 11 options. 

Chapter 2 further explains the multi-source watershed-based permit, discussing, for example, 
who would be covered by it, who would administer it, and how credit trading fits in.  The chapter has a lot 
of practical, although quite intuitive, information about how to write such a permit.  Much of the decision 
making is left to the permit writer.  There are discussions of effluent limitations, monitoring requirements, 
reporting and record keeping, special conditions, and public notice.  Chapter 3 follows by presenting case 
studies, although fewer than appeared in 2003 and not all truly watershed based. 

PREPUBLICATION 
  

RB-AR51657



 
 

 

 

391 Innovative Stormwater Management and Regulatory Permitting 

Watershed Management and Permitting Issues 

There are many implications of redirecting the stormwater management and regulatory 
system from a site-by-site, SCM-by-SCM approach to an emphasis on attainment of beneficial 
uses throughout a watershed. Most fundamentally, the program’s focus would shift to a primary 
concentration on broad goals in terms of, for example, achieving a targeted condition in a 
biological indicator associated with aquatic ecosystem beneficial uses or no net increase in 
elevated flow duration. Application of site-specific stormwater control measures (SCMs) would 
no longer constitute presumptive evidence of permit compliance, as is often the case in permits 
now, although it would still be an essential means to meeting goals.  Achieving those goals, 
however, would form the compliance criteria. 

In recognition of the demonstrated negative effects of watershed hydrologic modification 
on the attainment of beneficial uses, the proposal steps beyond the generally prevailing practice 
by embracing water quantity as a concern along with water quality.  The inclusion of hydrology 
is consistent with the CWA on several grounds. First, elevated runoff peak flow rates and 
volumes increase erosive shear stress on stream beds and banks and directly contribute 
particulate pollutants to the flow (such as suspended and settleable solids, as well as nutrients 
and other contaminants bound to the soil material).  Conversely, reduced dry-weather flows often 
occur in urban streams as a result of lost groundwater recharge and tend to concentrate pollutants 
and, hence, worsen their biological effects. Moreover, pollutant mass loading is the product of 
concentration and flow volume, and thus increased wet-weather surface runoff directly augments 
the cumulative burden on receiving waters.  Finally, regulatory precedent for incorporating 
hydrology exists, as demonstrated by Vermont’s stormwater program (LaFlamme, 2007). 

At this time, stormwater management and regulation are divorced from the management 
and regulation of municipal and industrial wastewater.  A true watershed-based approach would 
incorporate the full range of municipal and industrial sources, including (1) public streets and 
highways; (2) municipal stormwater drainage systems; (3) municipal separate and combined 
wastewater collection, conveyance, and treatment systems; (4) industrial stormwater and process 
wastewater discharges; (5) private residential and commercial property; and (6) construction 
sites. These many sources represent an array of uncoordinated permits under the current system 
and a strong challenge to developing a watershed-based approach. As pointed out in Chapter 2, 
multi-source considerations are an implicit facet of TMDL assessments, wherein states must 
consider both point and nonpoint sources. EPA (2003b) identified, among other possible permit 
types, an Integrated Municipal NPDES Permit, which would bundle all requirements for a 
municipality (e.g., stormwater, combined sewer overflows, biosolids, pretreatment) into a single 
permit.  The Tualatin River watershed in Oregon has faced this challenge, at least in part, 
through an innovative watershed permit that combines both wastewater treatment and 
stormwater, brings in management of agricultural contributions to thermal pollution, and allows 
for pollutant trading among sources (see Box 6-2).  It appears that the various participating 
parties did not use their energies in trying to allocate blame but instead determined the most 
effective and efficient ways of improving conditions.  For example, the municipal permittees 
willingly offered incentives to agricultural landowners to plant riparian shade trees as an 
alternative to more expensive means of reducing stream temperatures under their direct control.  
Indeed, with agriculture not being regulated by the Clean Water Act, watershed permitting and 
initiatives of this type represent the best, and perhaps only, mechanism for ameliorating negative 
effects of agricultural runoff that, left unattended, would undo gains in managing urban runoff.  
The Neuse River case study, discussed later in this chapter, is another example of bringing 
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392 Urban Stormwater Management in the United States 

agricultural contributions to aquatic degradation under control, along with urban sources, 
through a watershed-based approach. 

BOX 6-2 
Watershed-Based Permitting in Oregon 

Clean Water Services is a wastewater and stormwater utility that covers a special service district 
of 12 cities and unincorporated areas in urban Washington County, Oregon.  It was originally chartered in 
the 1970s as the Unified Sewerage Agency to consolidate the management of 26 “package” wastewater 
treatment facilities.  Its responsibilities expanded to stormwater management in the early 1990s and it 
now serves nearly 500,000 customers.  There are four wastewater treatment plants (WWTPs) in the 
district, with a dry weather capacity of 71 million gallons per day (MGD).  During low-flow months, the 
discharge from these plants can account for 50 percent of the water in the Tualatin River.  The district 
also own rights to one-quarter of the stored water in Hagg Lake.  The land use in the watershed is about 
one-third urban, one-third agriculture, and one-third forest. 

In 2001, the region was faced with TMDLs on the Tualatin River or its tributaries for total 
phosphorus, ammonia, temperature, bacteria, and dissolved oxygen.  By 2002, the area was also dealing 
with four expired NPDES permits and one expired MS4 permit (all of which had been administratively 
extended), approval of a second TMDL, and an Endangered Species Act (ESA) listing.  The region 
decided that it wanted to try to integrate all of these programs using a watershed-based regulatory 
framework. This would include a TMDL implementation mechanism, an ESA response plan, and 
integrated water resources management (meaning that water quantity, water quality, and habitat 
considerations would be made at the same time).  Prior to integration, water quality was covered by the 
TMDL and NPDES programs, but these programs did not cover water quantity and habitat issues.  The 
ESA listing addressed the habitat issues, but it was done totally independently of the TMDLs and NPDES 
permits.   

Thus, the region applied for an integrated municipal NPDES permit that bundles all NPDES 
permit requirements for a municipality into a single permit, including publicly owned treatment works 
(POTWs), pretreatment, stormwater, sanitary sewer overflows, and biosolids.  Initially, it encompassed 
the four WWTP permits, the one MS4 permit, and the industrial and construction stormwater permits.  The 
hope was that this would streamline multiple permits and capture administrative and programmatic 
efficiencies; provide a mechanism for implementing more cost-effective technologies and management 
practices including water quality credit trading; integrate watershed management across federal statutes 
such as the CWA, SDWA, and ESA; and encourage early and meaningful collaboration and cooperation 
among key stakeholders. 

This case study was successful because a single entity—Clean Water Services—was already in 
charge of what would have otherwise been a group of individual permittees.  Furthermore, all the NPDES 
permits had expired and the TMDL had just been issued, providing a window of opportunity.  The state 
regulatory agency was very willing, and EPA provided a $75,000 grant.  Finally, there was a robust water 
quality database and modeling performed for the area because of the previous TMDL work.  The 
watershed-based permit, the first in the nation, was issued February 26, 2004.  Among its unique 
elements are an intergovernmental agreement companion document signed by the Oregon Department 
of Environmental Quality (DEQ), water quality credit trading, and consolidation of reporting requirements.  
The water quality trading is one of the most interesting elements, and several variations have been 
attempted. Biological oxygen demand (BOD) and NH3 have been traded both intra-facility and inter-
facility. 

The temperature TMDL on the Tualatin River is a particularly interesting example of trading 
because it helped to bring agriculture into the process, where it would otherwise not have been involved.  
Along the length of the river, there are portions that exceed the temperature standard.  A TMDL allocation 
was calculated that would lower temperatures by the same amount everywhere, such that there would be 
no point along the river that would be in exceedance.  Options for reducing temperature include reducing 
the influent wastewater temperature (which is hard to do), reducing the total WWTP discharge to the  

continues next page 
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BOX 6-2 Continued 

Tualatin River (which is not practical), mechanically cooling or refrigerating WWTP discharge (which 
would require more energy), or trading the heat load via flow augmentation and increased shading (which 
is what was attempted). 

Clean Water Services choose to utilize a market-based, watershed approach to meet the Tualatin 
temperature TMDL.  It was market-based because it had financial incentives for certain groups to 
participate, it was cost-effective, and it provided ancillary ecosystem services.  It was a watershed-based 
approach because it capitalized on the total assimilative capacity of the basin.  What was done was to (1) 
provide cooling and in-stream flow augmentation by releasing water from Hagg Lake Reservoir, and (2) 
trade riparian stream surface shading improvement credits.  They also reused WWTP effluent in lieu of 
irrigation withdrawals.  For the riparian shading, they developed an “enhanced” CREP program to 
increase the financial incentives to rural landowners (with Clean Water Services paying the difference 
over existing federal and state programs).  Clean Water Services also made incentive payments to the 
Soil and Water Conservation District to hire people to act as agents of Clean Water Services.  Oregon 
DEQ’s Shadalator model was used to quantify thermal credits for riparian planting projects, which 
required that information be collected at 100-foot increments along the stream on elevation, aspect, 
wetted width, Nordfjord-Sogn Detachment Zone, channel incision, and plant type and planting corridor 
width. To summarize, over the five-year term of the permit, Clean Water Services will release 30 cfs/d of 
stored water from Hagg Lake each July and August and shade roughly 35 miles of tributary riparian area 
(they have already planted 34 miles of riparian buffer).  This plan involved an element of risk taking, since 
the actions of unregulated parties (such as farmers) have suddenly become the responsibility of Clean 
Water Services. 

Significant disadvantages of the current system of separate permits for municipal, 
construction, and industrial activities are (1) the permits attack the problem on a piecemeal basis, 
(2) they are hard to coordinate because they expire at different times, (3) they are not designed to 
allow for long-term operation of SCMs, and (4) they do not cover all discharges.  A solution to 
these problems would be to integrate all discharge permitting under municipal authority, as is 
proposed here. The lead permittee and co-permittees would bear ultimate responsibility for 
meeting watershed goals and would regulate all public and private discharges within their 
jurisdictions to attain them.  Municipalities are the natural focus for this role because they are the 
center of land-use decisions throughout the nation. 

Municipalities must be provided with substantially greater resources than they have now 
to take on this increased responsibility.  Beyond funding, regulatory responsibilities must be 
realigned to some degree.  The norm now is for states to administer industrial permits directly 
and generally attend to all aspects of permit management.  However, states, more often than not, 
are unable because of resource limitations to give permittees much attention in the form of 
inspection and feedback to ensure compliance.  At the same time, some states, explicitly or 
implicitly, expect municipal permittees to set up programs to meet water quality standards in the 
waters to which all land uses under their jurisdictions discharge.1  It only makes sense in this 

1 For example, the second Draft Ventura County [California] Municipal Separate Storm Sewer System Permit states 
(under Findings D.  Permit Coverage), “Provisions of this Order apply to the urbanized areas of the municipalities, 
areas undergoing urbanization and areas which the Regional Water Board Executive Officer determines are 
discharging storm water that causes or contributes to a violation of a water quality standard … .”  The permit further 
states (under Part 2—Receiving Water Limitations), “1. Discharges from the MS4 that cause or contribute to a 
violation of water quality standards are prohibited.  … 3. … This Order shall be implemented to achieve 
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394 Urban Stormwater Management in the United States 

situation to have designated states (or EPA for the others) specify criteria for industrial and 
construction permits but revise regulations to empower and support municipal co-permittees in 
compliance-related activities.  This paradigm is not unprecedented in environmental permitting, 
as under the Clean Air Act, states develop state implementation plans for implementation by 
local entities. For this new arrangement to work, states would have to be comfortable that 
municipalities could handle the responsibility and be able to exercise the added authority 
granted. The committee’s opinion is that municipalities generally do have the capability, 
working together as co-permittees with a large-jurisdiction lead permittee and with guidance and 
support from states. 

It bears noting at the outset that the proposed new program would not reduce the present 
system’s reliance on general permits.  Whereas a general permit now can be issued to a group of 
municipalities having differing circumstances, under the new system a permit could just as well 
be formulated in the same way for a group of varying watersheds.  General industrial and 
construction permits would be just as prevalent too. 

Toward Watershed-Based Permitting 

Watershed-based permitting is taken in this report to mean regulated allowance of 
discharges of water and wastes borne by those discharges to waters of the United States, with 
due consideration of (1) the implications of those discharges for preservation or improvement of 
prevailing ecological conditions in the watershed’s aquatic systems, (2) cooperation among 
political jurisdictions sharing a watershed, and (3) coordinated regulation and management of all 
discharges having the potential to modify the hydrology and water quality of the watershed’s 
receiving waters. 

Determining Watershed Scale for Permitting 

A fundamental question that must be answered at the outset of any move to watershed 
permitting is, What is a watershed?  Hydrologically, a watershed is the rain catchment area 
draining to a point of interest. Hence, the question comes down to, Where should the point of 
interest be located to define watersheds for permitting purposes?  If placed close to the initial 
sources of surface runoff (e.g., on each first-order stream just above its confluence with another 
first-order stream), attention would be very specifically directed.  However, there would be little 
flexibility to devise solutions for the greatest good.  For example, trading of the commodities 
runoff quantity and quality would be very restricted.  If on the other hand the point of interest is 
placed far downstream, thus defining a very large watershed, a welter of issues, and probably 
also of involved jurisdictions, would overly confuse the management and regulatory task. 

The U.S. Geological Survey (USGS) delineates watersheds in the United States using a 
nationwide system based on surface hydrologic features.  This system divides the country into 21 
regions, 222 subregions, 352 accounting units, and 2,262 cataloging units.  These hydrologic 
units are arranged within each other, from the smallest (cataloging units) to the largest (regions).  
USGS identifies each hydrologic unit by a unique hydrologic unit code (HUC) consisting of 2 to 

compliance with receiving water limitations.  If exceedence(s) of water quality objectives or water quality standards 
persist … the Permittee shall assure compliance with discharge prohibitions and receiving water limitations … .” 
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16 digits based on the four levels of classification in the hydrologic unit system.  Watersheds 
thus delineated are typically of the order a few square kilometers in area.  This system is now 
being linked to the National Hydrography Dataset (NHD) and the National Land Cover Dataset 
to produce NHDPlus, an integrated suite of application-ready geospatial datasets. 

The USGS system provides a starting point.  Ultimately, though, what constitutes a 
watershed will best be answered with reference to specific biogeophysical conditions and 
problems and by personnel at relatively close hand (i.e., state or regional oversight agency staff).  
A general guideline might be the catchment area of a waterbody influenced by a set of similar 
subwatersheds. Similar subbasins would presumably be amenable to similar solutions and 
trading off reduced efforts in some places for compensating additional efforts elsewhere, as well 
as to analysis and monitoring on a representative basis, instead of exhaustively throughout.  
Often, a watershed defined in this way would flow into another watershed and influence it.  
Thus, there would have to be coordination among managers and regulators of interacting 
watersheds. It would be common for several watersheds ranging from relatively small to large in 
scale to be nested. Each would have its management team, and a committee drawn from those 
teams should be formed to coordinate goals and actions.   

A prerequisite to moving toward watershed permitting, then, is for states or regions 
within states to delineate watersheds. California took this step early in the NPDES stormwater 
permitting process and offers a model in this respect, as well as in encompassing all jurisdictions 
coordinated by a lead permittee.  First, the state organized its California EPA regional water 
boards on a watershed basis. Furthermore, since 1992 it has been common in California to 
establish one jurisdiction as the lead permittee (e.g., Los Angeles County in the Los Angeles 
region, Orange County in the Santa Ana Region, and San Diego County in the San Diego 
Region) and all of the politically separate cities as co-permittees.  The lead permittee has 
typically been the jurisdiction most widely distributed geographically in the region and large 
enough to develop compliance mechanisms and coordinate their implementation among all 
participants. Box 6-3 describes the approach taken to delineating management units within the 
Chesapeake Bay watershed, which comprises parts of Pennsylvania, Maryland, Virginia, and the 
District of Columbia.  The case study illustrates well the approach advocated here of focusing on 
the outcome in the receiving water and considering all aspects of land and water resources 
management that determine that outcome. 

Steps Toward Watershed-Based Permitting 

Once a watershed is defined, a further question arises regarding how much and what part 
of its territory to cover formally under permit conditions.  Under the present system substantial 
development occurring outside Phase I or Phase II municipal jurisdictions is escaping coverage.  
Failing to control relatively high levels of development both outside a permitted jurisdiction and 
upstream of more lightly developed areas within a permitted area is particularly contrary to the 
watershed approach. Areas having a more urban than rural character are already essentially 
treated as urban in water supply and sewer planning, and the same should occur in the area of 
stormwater management.  Accordingly, the permit should extend to any area in the watershed, 
even if outside Phase I or II jurisdictions, zoned or otherwise projected for development at an 
urban scale (e.g., more than one dwelling per acre).  States do have authority under the CWA to 
designate any area for Phase II coverage based on projected growth or the presence of impact  
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BOX 6-3 
Watershed Delineation for the Chesapeake Bay 

The “Tributary Strategy Team” approach of the Chesapeake Bay Watershed provides a specific 
example of a watershed-scale approach to implementation of water quality control measures. Some 
background on this longstanding program is first provided, before turning to how watersheds were 
delineated.  In 1983, the states of Virginia, Maryland, and Pennsylvania; the District of Columbia; and 
EPA signed an agreement to form the Chesapeake Bay Program with a goal to restore and protect the 
bay, which was suffering from nutrient overenrichment, severely reduced submerged aquatic vegetation, 
and contamination by toxics.  In 1987 the program established a target of a 40 percent reduction in the 
amount of nutrients entering the Bay by 2000.  In 1992 the bay program partners agreed to continue the 
40 percent reduction goal beyond 2000 by allocating nutrient reduction targets to the bay’s tributaries.  In 
Chesapeake 2000, the most recent version of the Chesapeake Bay agreement, the nutrient reduction 
goals were reaffirmed, and an additional goal of sediment reduction was established.  New York, 
Delaware, and West Virginia, locations of the bay’s headwaters, also became involved in nutrient and 
sediment reduction.  Cap load allocations for nutrients (nitrogen and phosphorus) and sediment to be 
reached by 2010 were agreed upon by the states.  The states began developing 36 voluntary watershed-
based tributary strategies to meet the state cap load allocations covering the entire 64,000-square-mile 
Chesapeake Bay watershed. 

Watershed-based tributary strategies are developed in cooperation with local watershed 
stakeholders.  For rural areas, where stakeholders include farmers, nutrient strategies include promotion 
of management practices such as maintaining cover crops on recently harvested cropland to reduce soil 
erosion, reduction in nitrogen applications, conservation tillage, and establishment of riparian buffers.  For 
urban-area stakeholders such as homeowners and municipalities, tributary strategies include practices 
such as enhanced nutrient removal at WWTPs, low-impact development (LID) practices, erosion and 
sediment control practices, and septic system upgrades. 

The first cut at delineating the watershed, which was based on hydrography and topography, 
defined the eight major areas draining to the Chesapeake Bay: six major basins (Susquehanna, Potomac, 
York, James, Rappahannock, and Patuxent) plus smaller areas not draining to a major river on the 
Eastern and Western Shores of the bay in Maryland.  These subdivisions are disparate with respect to 
size (the Susquehanna can engulf almost the entire other seven), but direct drainage to the bay was the 
criterion at this level. 

The next cut was made at state borders.  For example, the Susquehanna traverses three states 
and was subdivided at the New York–Pennsylvania and Pennsylvania–Maryland political boundaries.  
Further cuts were subsequently made within some states.  The criteria for these cuts varied from state to 
state, but generally involved a combination of smaller political jurisdictions (e.g., county, township), 
subwatershed basin borders, and other local considerations, such as local interest and investment (e.g., 
watershed associations). 

The resulting delineations are highly variable in size but apparently satisfactory to the local 
parties who decided on the areas.  They represent individual “tributary strategy areas” but are also nested 
within the larger eight designations and involve interjurisdictional and interstate coordination where a 
subbasin is divided by a political boundary.  Although the example of the Chesapeake Bay is at a very 
large scale, the principles of watershed delineation it illuminates apply at all scales.   
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sources. They should be required to do so for nationwide uniformity and best protection of water 
resources. 

It is essential to clarify that watershed-based permitting as formulated in this chapter 
differs sharply from what has been termed watershed (or basin) planning.  According to EPA, 
watershed planning “identifies broad goals and objectives, describes environmental problems, 
outlines specific alternatives for restoration and protection, and documents where, how, and by 
whom these action alternatives will be evaluated, selected, and implemented” 
(http://www.epa.gov/watertrain/planning/planning7.htm).  Drawing up such a plan is a time-
consuming process, which has often become an end in itself, instead of a means to an end.  
Completing a full watershed plan, as usually construed, should not be a prerequisite to  
watershed-based permitting.  Rather, the anticipated process would spring much more from 
comprehensive, advanced scientific and technical analysis of the water resources to be managed 
and their contributing catchment areas than from a planning framework. 

Effective watershed-based permitting as outlined in this report is composed of 

•	 Centralizing responsibility and authority for implementation with a municipal lead 
permittee working in partnership with other municipalities in the watershed as co-
permittees; 

•	 Adopting a minimum goal in every watershed to avoid any further loss or degradation of 
designated beneficial uses within the watershed’s component waterbodies; 

•	 Assessing waterbodies that are not providing designated beneficial uses in order to set 
goals aimed at recovering these uses; 

•	 Defining careful, complete, and clear specific objectives to be achieved through 

management and permitting; 


•	 Comprehensive impact source analysis as a foundation for targeting solutions; 
•	 Determining the most effective ways to isolate, to the extent possible, receiving 


waterbodies from exposure to those impact sources; 

•	 Developing and appropriately allocating funding sources to enable the lead permittee and 

partners to implement effectively; 
•	 Developing a monitoring program composed of direct measures to assess compliance and 

progress toward achieving objectives and diagnosing reasons for the ability or failure to 
meet objectives, in support of active adaptive management; and 

•	 Developing a market system of trading credits as a tool available to municipal co-
permittees to achieve watershed objectives, even if solutions cannot be uniformly 

applied. 


The system proposed herein is a significant departure from the road traveled in the 20 
years since CWA amendments began to bring stormwater under direct regulation.  This 
reorganization is necessary because of the failure of the present system to achieve widespread 
and relatively uniform compliance (see Chapter 2) and, ultimately, to protect the nation’s water 
resources from degradation by municipal, industrial, and construction runoff.  The workload 
associated with adopting this approach will be considerable and will take some time to complete.  
The structure of the new program should be fully in place within five years, which is considered 
to be a reasonable period to complete the work.  It could be fully implemented throughout the 
nation within ten years. However, interim measures toward its fulfillment should occur sooner, 
within one to two years. Such measures should be applied to each land-use and impact-source 
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category (i.e., existing residential and commercial development, existing industry, new 
development, redevelopment, construction sites).  For example, measures such as an effective 
impervious area limit or a requirement to maintain predevelopment recharge to the subsurface 
zone could make early progress in managing new development, and lead toward the ultimate, 
objective-based management and permitting strategy for that category.  Advanced source control 
performance standards would be appropriate interim measures for existing development.   

One innovative approach to watershed-based management that can ease the burden of the 
proposed new system is the rotating basin approach.  As described by EPA (2007a), this option 
entails delineating state watershed boundaries and grouping the watersheds into basin 
management units, usually by the state water pollution control agency.  Next, states implement a 
watershed management process on a rotating schedule, which is usually composed of five 
activities: (1) data collection and monitoring, (2) assessment, (3) strategy development, (4) basin 
plan review, and (5) implementation.  Over time, different waterbodies are intensively studied as 
part of the rotation. Data collected can be used to support a number of different reporting and 
planning requirements, including a finding of attainment of water quality standards, a 
determination of impairment, or possible delisting if the waterbody is found not to be impaired.  
Florida offers a good example of the rotating basin approach.  The Florida Department of 
Environmental Protection has defined five levels of intensity, or phases, each taking about one 
year to complete, and it has divided the state into 30 areas based on HUCs.  At any one time six 
areas are in each phase before rotating to a subsequent phase.  This division of effort would help 
alleviate the burden of moving to a new system of watershed-based permitting by programming 
the work over a period of years.  It could certainly be organized on a priority basis, in which the 
watersheds of greatest interest for whatever reason (e.g., having the highest resource values, 
being most subject to new impacts) would get attention first. 

An Objective-Based Framework 

The proposed framework for watershed-based management and regulation of stormwater 
relies on broad goals to retain and recover aquatic resource beneficial uses, backed by specific 
objectives (e.g., water quality criteria) that must be achieved if the goals are to be fulfilled.  
Meeting the objectives and overarching goals is intended to become the basis for determining 
permit compliance, instead of the current reliance on implementation of SCMs as presumptive 
evidence of compliance.   

The broad goals of retaining and recovering beneficial uses are entirely consistent with 
the antidegradation clause of the CWA.  Antidegradation means that the current level of water 
quality shall be maintained and protected, unless waters exceed levels necessary for maintaining 
their beneficial uses and the state finds that allowing lower water quality is necessary to 
accommodate important economic or social development.  In accordance with the 
antidegradation clause, a major pillar of the proposed concept is the goal of preventing 
degradation from the existing state of biological health, whatever it may be, to a lower state.  
Thus, fully and nearly pristine watersheds are to remain so and, at a minimum, partially or highly 
impaired ones are to suffer no further impairment.  Beyond this minimum, impaired waters 
should be assessed to determine if feasible actions can be taken to recover lost designated 
beneficial uses or at least improve degraded uses. 
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As discussed in Chapter 2, beneficial uses relate to the social and ecological services 
offered, or intended to be offered, by waterbodies.  For example, California has 20 categories of 
beneficial uses embracing water supply for various domestic, agricultural, and industrial 
purposes; provision of public recreation; and support of aquatic life and terrestrial wildlife 
(CalEPA, Central Coast Regional Water Board Basin Plan).  That beneficial uses are usually 
assigned at the state level by waterbody classes or specific waterbodies would not change under 
the proposed permitting program revision.  Most waters have several beneficial uses 
encompassing some water supply and ecological functions and, perhaps, some form of 
recreation. Unlike most current stormwater programs where attainment of beneficial uses is only 
implicit, these goals would become explicit in the altered system and officially promulgated by 
the authority operating the permit program (a designated state, in most cases, or EPA).  The 
permitting authority would then partner with municipal permittees to determine the conditions 
that must be brought to bear to attain beneficial uses, set objectives or criteria to establish those 
conditions, and follow through with the tasks to accomplish objectives. 

The proposed framework’s reliance on achieving objectives that reflect the cumulative 
aquatic resource effects of contributing watershed conditions suggests the following related 
concepts: 

• In whatever manner watershed boundaries are set, the full extent of the watershed from 
headwaters onward should be considered in defining objectives.  This is important even where 
watershed scale and boundaries are based on local and/or regional hydrogeomorphic 
circumstances and their associated management and regulatory needs.  Watersheds can and often 
will be defined and nested at different scales (e.g., streams tributary to a lake, a river flowing into 
an estuary or marine bay). 

• The scale of objectives must be consistent with the scale and recognized beneficial uses 
of the watershed(s) in question; for example, sustaining salmonid fish spawning could be the 
basis for a stream objective, while retaining an oligotrophic state could be the essential objective 
for a lake to which the stream is tributary. 

• Whenever beneficial uses pertain to living organisms (aquatic life or humans), 
representing the vast majority of all cases, objectives should be largely in biological terms.  That 
is not to say that supplementary objectives cannot be stated otherwise (e.g., in terms of flow 
characteristics, chemical water quality constituents, or habitat attributes), but the ultimate direct 
thrust of the program should be toward the biota. 

• Objectives must be carefully chosen to represent attributes of importance from a resource 
standpoint, limited in number for feasibility of tracking achievement, and defined in a way that 
achievement can be measured.  For example, nitrogen is generally the nutrient limiting algal 
growth in saline systems and in excess it stimulates growth that can reduce dissolve oxygen, 
killing fish and other aerobic organisms.  In this case the most productive objectives would 
probably target reduction of nitrogen concentration and mass flux and maintenance of dissolved 
oxygen. For waterbodies designated for contact recreation, fecal coliform indicators (although 
not directly pathogenic when waterborne) have proven to be an effective means of assessing 
condition and should continue to form the basis for objectives to protect contact recreation until 
research produces superior measures.  If drinking water supply is a designated beneficial use of a 
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lake, it will better serve that function in a lower than a higher state of eutrophication, which can 
be managed, according to a long limnological research record, by restricting water column 
chlorophyll a as an objective. Where the beneficial use is fish protection and propagation, 
biological criteria might include (1) maintenance of a specific population size of a resident fish 
species when that species’ population can be assayed conveniently; (2) maintenance of a 
numerical index (e.g., benthic index of biotic integrity) when a fish species of ultimate interest 
cannot be assessed so conveniently but is known or reasonably hypothesized to be associated 
with the index; or (3) a related parameter, such as eelgrass beds, which are important fish nursery 
areas in estuarine waters, such that areal coverage by these beds would be an appropriate 
objective to track over time.  An intermittent waterbody could have biological criteria related to, 
for example, fish migration or amphibian reproduction. 

• The achievement of objectives, or lack thereof, is the basis for follow-up and prescription 
of remedies in an active adaptive management mode; that is, falling short of objectives would 
trigger a search for reasons throughout the watershed, followed by identification of actions 
necessary and sufficient to remedy the shortfall, assessment of their ability to reach objectives, 
and the cost of doing so. In the course of this assessment it may be concluded that the objective 
itself is faulty and should be restated, replaced, or discarded. 

Basing the watershed framework principally on biological objectives grows out of the 
CWA’s fundamental charge to protect the biological (as well as physical and chemical) integrity 
of the nation’s waters.  The tie between specific physical and chemical conditions and the 
sustenance of aquatic biological communities is not well established through an extensive, well-
verified body of research. Moreover, living organisms consuming or living in water are subject 
to a vast multitude of simultaneous physical and chemical agents having the potential to harm 
them individually and interactively.  There are no realistic prospects for research to determine 
the levels of these numerous agents that must be maintained to support beneficial uses.  
Therefore, their integrative effects must be determined using measures of biological populations 
or communities of interest. 

By and large, state water quality standards as now promulgated would not serve the 
proposed objective-based system well.  They are usually not phrased in biological terms or with 
respect to hydrologic variables now known to have instrumental negative effects on aquatic 
organisms, but instead mostly as concentrations of selected chemical elements or compounds.  
However, there is no prohibition of biological or hydrologic standards in the law.  The 
recommended emphasis is consistent with and informed by the tiered aquatic life uses system 
applied by some states and illustrated for Ohio in Box 2-1.  The use of such systems must expand 
greatly to support the recommended framework.  An opportunity to do so exists through the 
triennial review already required for each state’s water quality standards. 

Certain special considerations affect the development and use of objectives as the device 
to carry forward watershed-based stormwater management and regulation.  First, other elements 
of the CWA beyond the stormwater program and other laws may very well be involved in a 
watershed (see Chapter 2).  Municipal and industrial wastewater discharges will often be 
contributors along with stormwater.  Aquatic organisms may be listed as threatened or 
endangered under the federal ESA or state authority.  Both objectives and the management and 
regulatory program designed to achieve objectives should reflect any such circumstances. 
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Instituting the proposed permitting program will require converting the TMDL program 
to one more suitable for its purposes and structure.  The TMDL program is watershed based and 
hence offers some precedent and experience applicable to the new system.  However, for the 
most part, it has operated only on waters declared to be impaired for specific pollutants, and it 
relies on management of specific physical and chemical water quality variables.  Furthermore, in 
its current mode it takes no account of potential future impact sources.  The TMDL program 
should be replaced with one adapted to the objective-based framework proposed here.  This new 
program should apply to all waters assigned objectives, “impaired” or not, and formulate limits 
in whatever terms are best to achieve objectives.  Hence, although the program would expand in 
coverage area, the efficient tailoring of objectives directly to beneficial uses could compensate 
for the expansion by targeting fewer variables.  Finally, the new program should look to the 
future as well as the present by encompassing the anticipated impacts of prospective landscape 
changes. 

The nature of a program to replace TMDLs can be glimpsed from a few attempts to move 
in the anticipated direction even under the existing structure.  For example, Connecticut collected 
data directly linking impervious cover to poor stream health in Eagleville Brook (Connecticut 
Department of Environmental Protection, 2007).  The stream’s TMDL was developed using 
watershed impervious cover as a surrogate parameter for a mix of pollutants conveyed by 
stormwater.  The intention is to reduce effective imperviousness by disconnecting impervious 
areas, installing unspecified SCMs, minimizing additional disturbance, and enhancing in-stream 
and riparian habitat. Flow was used as a surrogate for stormwater pollution in the Potash Brook, 
Vermont TMDL (Vermont DEC, 2006).  In this waterbody, the impairment was based on 
biological indices that were then related to a hydrologic condition believed to be necessary to 
achieve the Vermont criteria for aquatic life.  The TMDL will be implemented via the use of 
runoff-volume-reduction SCMs throughout the watershed. 

Impact Sources 

The CWA provides for regulating, as specific land-use types, only designated industrial 
categories, with construction sites disturbing one acre or more considered to be one of those 
categories.  Otherwise, it gives authority to regulate municipal jurisdictions operating separate 
storm sewer systems.  Generally speaking, these jurisdictions encompass, in addition to the 
industrial categories, the full range of urban land-use types, such as single- and multiple-family 
residential, various kinds and scales of commercial activity, institutional, and parks and other 
open space. All of these land uses and the activities conducted on them are, to one degree or 
another, sources of the agents that physically and chemically modify aquatic systems to the 
detriment of their biological health.  Hence, most of the impact sources to which these aquatic 
systems are subject are not directly regulated under CWA authority as are industrial sources, but 
instead are indirectly regulated through the municipal program.  Also, as already discussed, the 
situation is further complicated by the presence of municipal and industrial wastewater sources 
along with landscape sources contributing flow and pollutants to receiving waters via stormwater 
discharges. 

The watershed-based framework envisioned here relies on municipalities led by a 
principal permittee.  Thus, a fundamental task that municipal permittees charged with operating 
under a watershed-based permit must do is to find industries and construction sites in the 
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watershed that have not filed for permit coverage and bring them under regulation.  Furthermore, 
municipal co-permittees, with leadership by a watershed lead permittee, must classify industries 
and construction sites within their borders according to risk and accordingly prioritize them for 
inspection and monitoring (methods for doing this are discussed later in the chapter).  Municipal 
permittees must have better tools than they have had in the past to assess the various impact 
sources and formulate strategies to manage them that have a reasonably high probability of 
fulfilling objectives.  The present state of practice and research findings offers some directions 
for choosing or more completely developing these tools.  However, by no means are all the 
necessary elements available, and substantial new basic and applied research must be performed. 

From the literature come several possibilities to improve source analysis in the complex 
urban environment.  Some examples of apparent promise, drawn from Clark et al. (2006) include 
the following: 

• Nirel and Revaclier (1999) used the ratio of dissolved rubidium (Rb) to strontium (Sr) to 
identify and quantify the impact of sewage effluents on river quality in Switzerland.  Rubidium 
was present in larger quantities than strontium in feces and urine, making the ratio of these two 
elements an effective tracer that does not vary with river flow for a given water quality 
condition. Using the ratio alone produced the same conclusions regarding impact as measuring a 
host of physicochemical water quality variables.  The researchers estimated that the Rb:Sr ratio 
must be lower than 0.007 if biological diversity is to be maintained, which could be the basis of 
an objective to manage river water quality.  Although this case pertains to municipal wastewater 
and the technique works best in waters with a naturally low Rb:Sr ratio (e.g., calcareous regions), 
it success points out a potential avenue of research to simplify stormwater management on the 
basis of quantitative objectives related to biological integrity. 

• Cosgrove (2002) described the approach used in New Jersey to characterize the relative 
contribution of point and nonpoint sources of pollutants in the Raritan River Basin.  Twenty-one 
surface water sampling locations within the watershed were monitored four to five times per year 
from 1991 to 1997.  These data were evaluated by comparing the median concentration at each 
sampling location with land-use statistics.  Cumulative probability curves were also developed 
for each pollutant to demonstrate the probability that the concentration at a given location would 
be below a certain level (e.g., a stream standard).  These probability curves were useful in 
determining the risk that a given location would violate a particular standard.  The concentration 
data, coupled with continuous flow monitoring records, were utilized to determine the total load 
for each constituent.  Regression analysis was used to develop a relationship between the total in-
stream loads and flow.  Such an analysis provided an indication of municipal or industrial 
discharge versus diffuse-source-dominated locations.  Pollutant loads could then be converted to 
yield (load per unit area) to normalize the results for comparison from one station to another.  
The “screening level” methodology uses only existing data and, not requiring advanced 
modeling techniques, can be used to understand where to focus more rigorous modeling 
techniques. 

• Maimone (2002) presented the overall approach that was used to screen and evaluate 
potential pollutant sources within the Schuylkill River watershed as part of the Schuylkill River 
Source Water Assessment Partnership.  The partnership performed source water assessments of 
42 public water supply intakes for the Pennsylvania Department of Environmental Protection.  
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The watershed encompasses over 1,900 square miles with more than 3,000 potential point 
sources of contamination.  In addition, runoff from diverse land uses such as urban and 
agriculture had to be characterized using the Stormwater Management Model.  For all 42 surface 
water intakes, potential point sources were identified using existing databases.  The list was first 
passed through a series of Geographic Information System-based “screening” sieves to limit the 
sources to only those considered to be high priority (including proximity and travel time from 
source to intake). Ten categories were identified that cover the range of the most important 
contaminants that might be found within the watershed, and a representative or surrogate 
chemical was identified whose properties were used to stand in for the category.  Beyond the 
geographic screening, a more sophisticated screening was needed to limit the number of sites, 
using a decision support computer software program called EVAMIX.  The greatest benefit of 
EVAMIX, compared to other software, is that it allows mixed criteria evaluation, qualitative and 
quantitative, to be considered concurrently. EVAMIX produced source rankings representing an 
organized and consistent use of both the objective data and the subjective priorities of decision 
makers.  

• Hetling et al. (2003) investigated the effect of water quality management efforts on 
wastewater discharges to the Hudson River (from Troy, New York to the New York City 
Harbor) from 1900 to 2000. The paper demonstrated a methodology for estimating historic 
loadings where data are not available.  Under these circumstances, estimated historic sewered 
and treated populations and per capita values were used to calculate wastewater flow and 
loadings for 5-day biochemical oxygen demand (BOD5), total suspended solids (TSS), total 
nitrogen, and total phosphorus. The analysis showed that dispersed landscape sources have 
become the most significant contributors of the first two contaminants to the river, while 
municipal wastewater plants remain the largest sources of nutrients.  The methodology presented 
in this paper could be used by co-permittees to estimate present-day sources of various types and 
contribute to moving toward a comprehensive permit incorporating multiple sources. 

• Zeng and Rasmussen (2005) used multivariate statistics to characterize water quality in a 
lake and its tributaries. Tributary water was composed of three components.  Factor analysis 
demonstrated that stormwater runoff was the predominant cause of elevation of a group of water 
quality variables in a factor including TSS, the measurement of which is a convenient surrogate 
for all variables in the factor.  Similarly, municipal and industrial discharges could be 
characterized by total dissolved solids, and groundwater by alkalinity plus soluble reactive 
phosphorus. These sources can thus be distinguished through measurement of just four common 
water quality variables. Reducing the number of analytes reduces laboratory costs and allows 
resources to be freed up for other purposes. Cluster analyses performed on the data indicated 
that further savings could be realized by sampling just one among several stations in a cluster 
and sampling at just one point in time over a period of relatively stable water quality (e.g., a 
relatively dry period). 

A key research need associated with applying the proposed framework is assessment of 
these and other mechanisms for sorting out the contributions of the variety of impact sources in 
the urban environment.  Leading this effort would be a natural role for EPA. 
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Impact Reduction Strategies 

The philosophical basis for impact reduction under a modified permitting system 
centered on a lead municipal permittee and associated co-permittees is to avoid, as far as 
possible, exposing receiving waters to impact sources or to otherwise minimize that exposure.  
The concept embraces both water quantity and quality impact sources and specifically raises the 
former category to the same level of scrutiny as traditionally applied to water quality sources.  
Furthermore, the endpoints upon which success and compliance would be judged are directly 
related to achievement of beneficial uses.  This approach to impact reduction, where the direct 
focus is on reducing the loss of aquatic ecosystem functioning supportive of beneficial uses, 
fundamentally contrasts with the currently prevailing system.  What are primary concerns in the 
existing system (e.g., discharge concentrations of certain chemical and physical substances, 
technological strategies from a menu of practices) are still prospectively important, but only as a 
means toward realizing functional objectives, not as endpoints themselves.  To be sure, attaining 
beneficial uses will require wise choices among tools to decrease discharges and contaminant 
emissions.  However, the ultimate proof will always be in biological outcomes. 

As made clear in Chapters 3 and 4, linkages among myriad stressing agents, impact 
receptors, and specific mitigating abilities of technological fixes are poorly understood and not 
easily understandable. The proposed new paradigm acknowledges that the linkages are not 
established among the voluminous elements in an exceptionally complex system ranging from 
impact sources, through environmental transport and fate mechanisms, to ecosystem health.  
However, it is intuitively and theoretically clear that minimizing the generation of impacts in the 
first place and slowing their progression into aquatic environments can break the chain of 
landscape alteration that leads to increased runoff and pollutant production, modifies aquatic 
habitat, and ultimately causes deterioration of the biological community.  Landscapes can be 
managed in a preventive, integrated fashion that deals with the many undifferentiated agents of 
impact and avoids, or at least reduces, the damage.  Although the application of these theories 
may not automatically and quickly stem biological losses, the powerful mechanism of adaptive 
management, if correctly applied, can be used to make course corrections toward meeting the 
defined objectives. 

An earlier National Research Council (NRC) committee examined the scientific basis of 
EPA’s TMDL program and recommended “adaptive implementation” (AI) to water quality 
standards (NRC, 2001a).  That committee drew AI directly from the concept of adaptive 
management for decision making under uncertainty, introduced by Holling and Chambers (1973) 
and Holling (1978) and described it as an iterative process in which TMDL objectives and the 
implementation plans to meet those objectives are regularly reassessed during the ongoing 
implementation of controls.  Shabman et al. (2007) and Freedman et al. (2008) subsequently 
extended and refined the applicability of AI for promoting water quality improvement both 
within and outside of the TMDL program.  In that broader context, AI fits well with the 
framework put forward here.  Indeed, the proposed revised monitoring system presented later in 
this chapter is designed to provide information to support adaptive management in a permitting 
context. 
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The Stages of Urbanization and Their Effects on Strategy 

In waterbodies that are not in attainment of designated uses, it is likely that the physical 
stresses and pollutants responsible for the loss of beneficial uses will have to be decreased, 
especially as human occupancy of watersheds increases.  Reducing stresses, in turn, entails 
mitigative management actions at every life stage of urban development: (1) during construction 
when disturbing soils and introducing other contaminants associated with building; (2) after new 
developments on Greenfields are established and through all the years of their existence; (3) 
when any already developed property is redeveloped; and (4) through retrofitting static existing 
development.  Most management heretofore has concentrated on the first two of those life stages.   

The proposed approach recognizes three broad stages of urban development requiring 
different strategies: new development, redevelopment, and existing development.  New 
development means building on land either never before covered with human structures or in 
prior agricultural or silvicultural use relatively lightly developed with structures and pavements 
(i.e., Greenfields development).  Redevelopment refers to fully or partially rebuilding on a site 
already in urban land use; there are significant opportunities for bringing protective measures to 
these areas where none previously existed.  The term existing development means built urban 
land not changing through redevelopment; retrofitting these areas will require that permittees 
operate creatively. 

What is meant by redevelopment requires some elaboration.  Regulations already in force 
typically provide some threshold above which stormwater management requirements are 
specified for the redeveloped site. For example, the third Draft Ventura County Municipal 
Separate Storm Sewer System Permit defines “significant redevelopment” as land-disturbing 
activity that results in the creation or addition or replacement of 5,000 square feet or more of 
impervious surface area on an already developed site.  The permit goes on to state that where 
redevelopment results in an alteration to more than 50 percent of the impervious surfaces of a 
previously existing development, and the existing development was not subject to 
postdevelopment stormwater quality control requirements, the entire site becomes subject to 
application of the same controls required for new development.  Where the alteration affects 50 
percent or less of the impervious surfaces, only the modified portion is subject to these controls.  
All urban areas are redeveloped at some rate, generally slowly (e.g., roughly one or at most a few 
percent per annum) but still providing an opportunity to ameliorate aquatic resource problems 
over time.  Extending stormwater requirements to redeveloping property also gradually “levels 
the playing field” with new developments subject to the requirements.  As pointed out in Chapter 
2, some jurisdictions offer exemptions from stormwater management requirements to stimulate 
desired economic activities or realize social benefits.  Such exemptions should be considered 
very carefully with respect to firm criteria designed to weigh the relative socioeconomic and 
environmental benefits, to prevent abuses, to gauge just how instrumental the exemption is to 
gaining the socioeconomic benefits, and to compensate through a trading mechanism as 
necessary to achieve set aquatic resource objectives. 

It is important to mention that not only residential and commercial properties are 
redeveloped, but also streets and highways are periodically rebuilt.  Highways have been 
documented to have stormwater runoff higher than other urban land uses in the concentrations 
and mass loadings of solids, metals, and some forms of nutrients (Burton and Pitt, 2002; Pitt et 
al., 2004; Shaver et al., 2007). Redevelopment of transportation corridors must be taken as an 
opportunity to install SCMs effective in reducing these pollutants. 
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Opportunities to apply SCMs are obviously greatest at the new development stage, 
somewhat less but still present in redevelopment, but most limited when land use is not changing 
(i.e., existing development). Still, it is extremely important to utilize all readily available 
opportunities and develop others in static urban areas, because compromised beneficial uses are a 
function of the development in place, not what has yet to occur.  Often, possibly even most of the 
time, to meet watershed objectives it will be necessary to retrofit a substantial amount of the 
existing development with SCMs.  To further progress in this overlooked but crucial area, the 
Center for Watershed Protection issued a practical Urban Stormwater Retrofit Practices manual 
(Schueler et al., 2007). 

Practices for Impact Reduction 

As described in Chapter 5, in the past 15 to 20 years stormwater management has passed 
through several stages.  First, it was thought that the key to success was to match 
postdevelopment with predevelopment peak flow rates, while also reducing a few common 
pollutants (usually TSS) by a set percentage.  Finding this to require large ponds but still not 
forestalling impacts, stormwater managers next deduced that runoff volumes and high discharge 
durations would also have to decrease.  Almost simultaneously, although not necessarily in 
concert, the idea of LID arose to offer a way to achieve actual avoidance or at least minimization 
of discharge quantity and pollutant increases reaching far above predevelopment levels.  For 
purposes of this discussion, the SCMs associated with LID along with others are named Aquatic 
Resources Conservation Design (ARCD).  First, this term signifies that the principles and many 
of the methods apply not only to building on previously undeveloped sites, but also to 
redeveloping and retrofitting existing development.  Second, incorporating aquatic resources 
conservation in the title is a direct reminder of the central reason for improving stormwater 
regulation and management.  ARCD goes beyond LID to encompass many of the SCMs 
discussed in Chapter 5, in particular those that decrease surface runoff peak flow rates, volumes, 
and elevated flow durations caused by urbanization, and those that avoid or at least minimize the 
introduction of pollutants to any surface runoff produced.  This concentration reduction, together 
with runoff volume decrease, cuts the cumulative mass loadings (mass per unit time) of 
pollutants entering receiving waters over time.  The SCM categories from Table 5-1 that qualify 
as ARCD include 

• Product Substitution, 
• Watershed and Land-Use Planning, 
• Conservation of Natural Areas, 
• Impervious Cover Minimization, 
• Earthwork Minimization, 
• Reforestation and Soil Conservation, 
• Runoff Volume Reduction—Rainwater Harvesting, Vegetated, and Subsurface, 
• Aquatic Buffers and Managed Floodplains, and 
• Illicit Discharge Detection and Elimination. 

The menu of ARCD practices begins with conserving, as much as possible, existing trees, 
other vegetation, and soils, as well as natural drainage features (e.g., depressions, dispersed sheet 
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flows, swales). Clustering development to affect less land is a fundamental practice advancing 
this goal. Conserving natural features would further entail performing construction in such a 
way that vegetation and soils are not needlessly disturbed and soils are not compacted by heavy 
equipment.  Using less of polluting materials, isolating contaminating materials and activities 
from contacting rainfall or runoff, and reducing the introduction of irrigation and other non-
stormwater flows into storm drain systems are essential.  Many ARCD practices fall into the 
category of minimizing impervious areas through decreasing building footprints and restricting 
the widths of streets and other pavements to the minimums necessary.  Water can be harvested 
from impervious surfaces, especially roofs, and put to use for irrigation and gray water system 
supply. Harvesting is feasible at the small scale using rain barrels and at larger scales using 
larger collection cisterns and piping systems.  Relatively low traffic areas can be constructed 
with permeable surfaces such as porous asphalt, open-graded Portland cement concrete, coarse 
granular materials, concrete or plastic unit pavers, or plastic grid systems.  Another important 
category of ARCD practices involves draining runoff from roofs and pavements onto pervious 
areas, where all or much can infiltrate or evaporate in many situations.   

If these practices are used, but excess runoff still discharges from a site, ARCD offers an 
array of techniques to reduce the quantity through infiltration and evapotranspiration and 
improve the quality of any remaining runoff.  These practices include (1) bioretention cells, 
which provide short-term ponded and soil storage until all or much of the water goes into the 
deeper soil or the atmosphere; (2) swales, in which water flows at some depth and velocity; (3) 
filter strips, broad surfaces receiving sheet flows; (4) infiltration trenches, where temporary 
storage is in below-ground gravel or rock media; and (5) vegetated (“green”) roofs, which offer 
energy as well stormwater management benefits.  Natural soils sometimes do not provide 
sufficient short-term storage and hydraulic conductivity for effective surface runoff reduction 
because of their composition but, unless they are very coarse sands or fine clays, can usually be 
amended with organic compost to serve well.   

ARCD practices should be selected and applied as close to sources as possible to stem 
runoff and pollutant production near the point of potential generation.  However, these practices 
must also work well together and, in many cases, must be supplemented with strategies operating 
farther downstream.  For example, the City of Seattle, in its “natural drainage system” retrofit 
initiative, built serial bioretention cells flanking relatively flat streets that subsequently drain to 
“cascades” of vegetated stepped pools created by weirs, along more sloping streets.  The 
upstream components are highly effective in attenuating most or even all runoff.  Flowing at 
higher velocities, the cascades do not perform at such a high level, although under favorable 
conditions they can still infiltrate or evapotranspire the majority of the incoming runoff (Horner 
et al., 2001, 2002, 2004; Chapman, 2006; Horner and Chapman, 2007).  Their role is to reduce 
runoff from sources not served by bioretention systems as well as capture pollutants through 
mechanisms mediated by the vegetation and soils.  The success of Seattle’s natural drainage 
systems demonstrates that well-designed SCMs can mimic natural landscapes hydrologically, 
and thereby avoid raising discharge quantities above predevelopment levels. 

In some situations ARCD practices will not be feasible, at least not entirely, and the 
SCMs conventionally used now and in the recent past (e.g., retention/detention basins, 
biofiltration without soil enhancement, and sand filters) should be integrated into the overall 
system to realize the highest management potential. 

The proposed watershed-based program emphasizing ARCD practices would convey 
significant benefits beyond greatly improved stormwater management.  ARCD techniques 
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overall would advance water conservation, and infiltrative practices would increase recharge of 
the groundwater resource.  ARCD practices can be made attractive and thereby improve 
neighborhood aesthetics and property values.  Retention of more natural vegetation would both 
save wildlife habitat and provide recreational opportunities.  Municipalities could use the 
program in their general urban improvement initiatives, giving incentives to property owners to 
contribute to goals in that area while also complying with their stormwater permit. 

Municipal Permittee Roles in Implementing Strategies 

Municipal permittees sharing a watershed will have key roles in promoting ARCD under 
the proposed new system. First, the lead permittee and its partners would be called upon to 
perform detailed scientifically and technically based watershed analysis as the program’s 
foundation. The City of San Diego (2007) offers a model by which permittees could operate 
with its Strategic Plan for Watershed Activity Implementation.  The plan consists of 

•	 Activity location prioritization—locations prioritized for action based on pollutant 
loading potential; 

•	 Implementation strategy and activity prioritization—tiered approach identifying 
activities directed at meeting watershed goals over a five-year period; 

•	 Potential watershed activities—general list of activities required and potentially 
required to meet goals as guidance for planning and budgeting; 

•	 Watershed activity maps—specified locations for activities; and 
•	 Framework for assessment monitoring—a plan for development of the monitoring 

and reporting program. 
Municipal permittees would be required under general state regulations to make ARCD 

techniques top priorities for implementation in approving new developments and 
redevelopments, to be used unless they are formally and convincingly demonstrated to be 
infeasible. In that situation permit approval would still require full water quantity and quality 
management using conventional practices.  Beyond regulation, municipalities would be called 
upon to give private property owners attractive incentives to select ARCD methods and support 
to implement them.  Furthermore, they should supplement on-site ARCD installations with 
municipally created, more centralized facilities in subwatersheds.   

Other municipal roles in the proposed program revolve around the prominence of soil 
infiltration as a mechanism in ARCD.  Successful use of infiltration requires achieving soil 
hydraulic conductivity sufficient to drain the runoff collector quickly enough to provide capacity 
for subsequent storms and avoid nuisance conditions, while not so rapid that contaminants would 
reach groundwater.  One important task for municipal co-permittees will be defining watershed 
soils and hydrogeological conditions to permit proper siting and design of infiltrative facilities.  
A great deal of soils information already exists in any community but must be assembled and 
interpreted to assist stormwater managers.  U.S. Department of Agriculture soil surveys, while a 
start, are often insufficiently site-specific to characterize the subsurface accurately at a point on 
the landscape.  More localized data available to municipalities come from years of recorded well 
logs, soil borings, and percolation test results.  Municipalities should tap these records to define, 
to their best ability, soil types, hydraulic conductivities, and seasonal groundwater positions.  
Although abundant and valuable, these data are unlikely to be sufficient to define subsurface 
attributes across a watershed. Thus, municipalities should collect additional data (soil borings, 
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soils analyses, and percolation tests) to obtain a good level of assurance of the prospects for 
infiltrative ARCD. 

Part of the task for municipalities will be overcoming opposition to infiltration if it is 
unjustified. Some opponents discourage infiltration based on coarse soil survey data that may 
not apply at all at a locality, or they fail to take into account that the well-established ARCD 
practice of soil amendment, generally with organic compost, can improve the characteristics of 
somewhat marginal soils sufficiently to function well during infiltration.  While such amendment 
cannot increase hydraulic conductivity sufficiently in restrictive clay soils, the technique has 
proven to effectuate substantial infiltration and attendant reduction in runoff volumes and peak 
flow rates in Seattle’s natural drainage systems, discussed above.  These systems lie on variable 
soils, including formations categorized by the Natural Resources Conservation Service (2007) as 
being in hydrologic group C. This group generally has somewhat restricted saturated hydraulic 
conductivity in the least transmissive layer between the surface and 50 centimeters (20 inches) of 
between 1.0 micrometers per second (0.14 inches per hour) and 10.0 micrometers per second 
(1.42 inches per hour). Furthermore, additional runoff reduction often occurs through 
evapotranspiration, which is enhanced by the vegetation in ARCD systems.   

Another objection sometimes raised to infiltrating stormwater is its perceived potential to 
compromise groundwater quality.  Whether or not that potential is very great depends upon a 
number of variables: rate of infiltration, ability of the soil type to extract and retain contaminants, 
distance of travel to groundwater, and any contaminated layers through which the water passes.  
It is unlikely that urban stormwater, with its prevailing pollutant concentrations, will threaten 
groundwater if it travels at a moderate rate, through soils of medium or fine textures without 
contaminant deposits, to groundwater at least several meters below the surface.  To ensure that 
groundwater is not compromised when surface water is routed through infiltrative practices, 
municipalities must establish where appropriate conditions do and do not exist and spot 
infiltration opportunities accordingly.  Records of past waste disposal, leaks, and spills must be 
consulted to clean up or stay away from contaminated zones.  There are alternatives even if 
documented soils or groundwater limitations rule out infiltrative practices.  Much can be 
accomplished to reduce the quantities of contaminated urban runoff discharged to receiving 
waters through impervious surface reduction, water harvesting, and green roofs. 

One additional problem to infiltrating stormwater runoff exists in some relatively dry 
areas and must be countered by municipalities. Overirrigation of lawns and landscape plantings 
has already increased infiltration well over the predevelopment amount and raised groundwater 
tables, sometimes to problematic levels.  This unnecessary use of irrigation not only wastes 
potable water, often scarce in such areas, but reduces capacity to infiltrate stormwater without 
further water table rise. Municipalities should set up effective programs to conserve water and 
simultaneously increase stormwater infiltration capacity. 

A final element of an integrated management and permitting program under municipal 
control is use of capacity in the sanitary sewer and municipal wastewater treatment systems to 
treat some stormwater.  This initiative must be pursued very carefully.  For one reason, 
municipal treatment works have historically been overburdened with stormwater flows in 
combined sewers and have not yet broken free of that burden through sewer separation 
programs.  A second reason for care is that municipal sewage treatment plants are generally 
designed to remove particulates and decompose organic wastes, and not to capture the array of 
pollutants in stormwater, many dissolved or associated with the finest and most difficult to 
capture particles. Toxic contaminants can damage microbes and upset biological treatment 
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plants. Nonetheless, capacity exists in many WWTPs to treat stormwater.  The delivery of 
pollutants the plant was not designed to handle can be managed by pretreatment requirements, 
applied to industrial stormwater dischargers particularly.  Dry weather flows, consisting mostly 
of excess irrigation water runoff, can be diverted to treatment plants to prevent at least some of 
the nutrient and pesticide contamination that otherwise would flow to receiving waters.  
Additional capacity to treat stormwater can be gained by repairing defective municipal 
wastewater pipes that allow groundwater entry. 

Special Considerations for Construction and Industrial Land Uses 

All of the principles discussed above apply to industrial and construction sites as well: 
minimize the quantity of surface runoff and pollutants generated in the first place, or act to 
minimize what is exported off the site.  Unfortunately, construction site stormwater now is 
managed all too often using sediment barriers (e.g., silt fences and gravel bags) and 
sedimentation ponds, none of which are very effective in preventing sediment transport.  Much 
better procedures would involve improved construction site planning and management, backed 
up by effective erosion controls, preventing soil loss in the first place, which might be thought of 
as ARCD for the construction phase of development.  Just as ARCD for the finished site would 
seek to avoid discharge volume and pollutant mass loading increase above predevelopment 
levels, the goal of improved construction would be to avoid or severely limit the release of 
eroded sediments and other pollutants from the construction site.  Chapter 5 discusses 
construction-phase stormwater management in more detail. 

Other industrial sites are faced with some additional challenges.  First, industrial sites 
usually have less landscaping potentially available for land-based treatments.  Their discharges 
are often more contaminated and carry greater risk to groundwater.  On the other hand, industrial 
operations are amenable to a variety of source control options that can completely break the 
contact between pollutants and rainfall and runoff.  Moving operations indoors or roofing 
outdoor material handling and processing areas can transform a high-risk situation to a no-risk 
one. It is recommended that industrial permits strongly emphasize source control (e.g., pollution 
prevention) as the first priority and the remaining ARCD measures as secondary options (as 
outlined in Table 5-9).  Together these measures would attempt to avoid, or minimize to the 
extent possible, any discharge of stormwater that has contacted industrial sources. 

It is likely that the remaining discharges that emanate from an industrial site will often 
require treatment and, if relatively highly contaminated, very efficient treatment to meet 
watershed objectives. Some industrial stormwater runoff carries pollutant concentrations that are 
orders of magnitude higher than now prevailing water quality standards.  In these cases meeting 
watershed objectives may require providing active treatment, which refers to applying 
specifically engineered physicochemical mechanisms to reduce pollutant concentrations to 
reliably low levels (as opposed to the passive forms of treatment usually given stormwater, such 
as ponds, biofiltration, and sand filters).  Examples now in the early stages of application to 
stormwater include chemical coagulation and precipitation, ion exchange, electrocoagulation, 
and filtration enhanced in various ways.  These practices are undeniably more expensive than 
source controls and other ARCD options and traditional passive treatments.  If they must be used 
at all, it is to the advantage of all parties that costs be lowered by decreasing contaminated waste 
stream throughput rates to the absolute minimum. 
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Administrative and Funding Arrangements 

A number of practical, logistical considerations pertain to converting to the permitting 
and regulatory system discussed above.  These considerations include: 

•	 What design and performance standards should be placed on the management systems? 
•	 What administrative vehicles offer the best prospects for success? 
•	 What funding arrangements are necessary to support the revised permitting and 


management system?
 

Design and Performance Standards 

It has already been asserted under the discussion of objectives above that ultimate 
performance standards should be based on results in the aquatic systems under protection.  The 
report further advocates promulgating these standards primarily in terms of biological health (for 
protection of human health, aquatic life, or both), supplemented by measures of conditions well 
known to influence biological health quite directly, such as hydrologic variables.  It was further 
proposed that active adaptive management be applied in relation to the degree of achievement of 
water resource objectives. However, it would not be wise to standardize entirely on this level 
and leave all questions of the means to the end to individual permittees.  Certain design-level 
standards would also be appropriate.  An example is provided by the recently issued draft 
municipal permit for Ventura County, California.  In that permit, application of low-impact 
methods to new development and redevelopment is specified to hold the effective impervious 
area to 5 percent of the total contributing catchment.  While technical experts may disagree on 
the precise number, the point is that adopting such a standard gives a straightforward design 
requirement on an evidentiary basis.  Results in the receiving waters would still be tracked and 
used in active adaptive management if necessary, but effective application of the design standard 
would provide some level of initial assurance that the aquatic health standards can be met. 

Forging Institutional Partnerships 

At the heart of the proposal for a new system of regulating discharges to the nation’s 
waters is issuing permits to groups of municipalities in a watershed operating as co-permittees 
under a lead permittee.  Furthermore, the proposal envisions these municipal permittees 
assuming responsibility for and implementing the permits for all public and private dischargers 
in their jurisdictions.  These admittedly sweeping changes in the way waters have been managed 
almost everywhere in the nation raise serious issues of acquiescence to the new arrangements, 
compatibility, and devising a sufficient and stable funding base.  This section draws from the 
small number of examples where arrangements like those proposed here have been attempted. 

The Los Angeles County Municipal Storm Water Permit offers a case study in how to 
aggregate municipalities in a co-permittee system while still allowing prospective members 
latitude should they perceive their own interests to deviate, even considering the advantages of 
group action. The permit, first issued in 1990, presently covers five watersheds and 86 
municipal permittees.  During the process of reissuing the 1996 permit, the City of Long Beach 
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challenged the provisions of the Los Angeles County MS4 permit.  The city was given the option 
of applying for its own individual permit, which it did.  Long Beach was issued its own 
individual MS4 permit in 1999 with provisions similar to the Los Angeles County MS4 permit.  
As another example, a small coastal municipality (Hermosa Beach) covered by the Los Angeles 
County Municipal Storm Water Permit investigated the possibility of withdrawing from the 
county permit in 2000 to be reclassified as a Phase II municipality.  Just as with Long Beach, 
Hermosa Beach was given the option of applying for an individual permit as a Phase I MS4, but 
in the end Hermosa Beach elected to remain within the areawide permit.  Although this report 
strongly encourages cooperative participation of municipalities as co-permittees, it does not 
mandate it.  Rather, the flexibility illustrated above should be retained in the proposed new 
permitting program.  What matters for compliance with the CWA is that a municipality manage 
discharges in a manner at least equivalent to other permittees in the watershed. 

Stephenson and Shabman (2005) gave thought to the dilemma of entities who may not 
naturally work well together being asked to cooperatively solve a problem that all have had a 
share in creating. They argued that new organizational forms that consolidate multiple regulated 
entities under a single organizational umbrella could be used to coordinate and manage jointly 
the collective obligations of a group of regulated parties at lower costs to members.  Private and 
public regulated entities alike could benefit from participation in these new organizations.  Such 
cooperative organizations could offer participating parties financial incentives and decision-
making flexibility through credit trading programs. 

Two larger-scale compliance associations exist in the Neuse and Tar-Pamlico river basins 
in North Carolina (Stephenson and Shabman, 2005).  In both programs the state was concerned 
about nutrient enrichment of estuary waters and imposed an aggregate cap on industrial and 
municipal wastewater dischargers equivalent to a 30 percent reduction in nitrogen loads.  In both 
programs, the state granted individual point source dischargers a choice: (1) accept new 
requirements to control nitrogen through individual NPDES permits or (2) form and join a 
discharger association. The rigidities associated with individual NPDES permits provided 
enough incentive for most point source dischargers to opt for the second choice.  Compliance 
associations were then created and issued permits. 

The Neuse River rules cover nonpoint agricultural sources as well as point discharges.  
Counties are responsible for reducing nutrient loads, and farmers must either join county 
associations that apply different strategies or individually contribute to meeting objectives by 
setting aside 50- to 100-foot buffers along all streams. 

North Carolina requires compliance associations to meet a single mass load cap.  In the 
Tar-Pamlico case, the legal requirement to meet the cap was established by an enforceable 
contractual agreement signed by the association and the state.  In the Neuse program, a single 
“group compliance permit” was issued to the association.  Both legal mechanisms established 
financial penalties for the two associations if aggregate discharges of the group exceed the 
association cap. A key advantage of the association is similar to that of a formal effluent trading 
program—granting dischargers flexibility to decide how best to meet the aggregate load cap.  To 
date, the associations have managed to keep nitrogen loads considerably below their respective 
caps. Compliance costs have also fallen below original projections.  Further, there is some 
evidence that the association concept is producing incentives for strong cooperative behavior that 
did not exist prior to implementation. 

The case studies presented here illustrate ways in which both public and private entities 
subject to regulation can exercise options for operating autonomously should they not wish to 
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incorporate with a group, while still contributing to the achievement of watershed objectives.  
The case studies suggest that most dischargers conclude in the end that group membership offers 
considerable advantages. 

Funding Considerations 

The existing stormwater permit program is characterized, in most of the nation, by 
municipal Phase I and now Phase II permittees operating mostly alone.  In contrast the new 
system envisions coalitions of permittees that share a watershed operating in concert, under the 
coordination and leadership of a principal permittee.  The present structure tends to bring about 
duplication in effort and staff, whereas cooperation should stimulate efficiencies that could 
defray at least part or even much of the extra local costs associated with new responsibilities for 
municipal permittees. 

As explored in the preceding section, municipalities may not necessarily wish to join in 
co-permittee arrangements; and mechanisms are proposed to allow them to operate individually, 
as long as watershed objectives are met.  However, the state could encourage participation 
through financial inducements, for example, by estimating the resources needed to meet the 
requirements of each watershed permit and pointing out to permittees how shared resources can 
save each contributor money.  The state should also set preferences and better terms for grants in 
the favor of municipalities who join together. 

To the questions of administrative vehicles and funding arrangements, stormwater 
utilities are the preferred mechanism, and regulations should support creating stormwater 
utilities. It should be added that, with watershed-based permitting as proposed here, utilities 
should also be regionalized on a watershed basis.  A utility draws funds from the entities served 
in direct relation to the cost of providing the services, here management of the quantity and 
quality of stormwater discharged to natural waterbodies.  These funds must be dedicated to that 
purpose and that purpose only, and cannot be redirected to general agency coffers or for any 
unrelated use. 

Not only are more funds from more reliable sources needed, but monies should be 
redirected in ways differing from their allocation under the current system.  It was proposed 
earlier that a lead municipal permittee, working with other municipal co-permittees, be given 
responsibility for coordinating permitting and management of municipal, industrial, and 
construction stormwater permits, and even permits involving other sources, such as industrial 
process and municipal wastewaters.  Those entities would hence be doing work now devolving 
to individual private developers and industrial plants and other public authorities.  They would 
need to attract the revenue from those other bodies in proportion to the added work taken on.  A 
utility structure would provide a well-tested means of carrying out this reallocation. 

Stormwater utility fees are generally assessed according to a simple formula, such as a 
flat rate for all single-unit dwellings and in proportion to impervious area for commercial 
property. Some municipalities have investigated charging more directly according to the 
estimated quantity and quality of stormwater discharged into the public drainage system.  
Municipal permittees may choose to formulate such a system, but the development process itself 
is not a trivial task and, being based on general (and usually quite simple) hydrologic and water 
quality models, can generate considerable arguments from rate payers.  Going through this 
process is probably not necessary or even advisable for most municipal permittees, who will 
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have many new functions should the proposed system be adopted.  Instead, they should 
concentrate on implementing a fee structure based on a simple formula like the one above and 
then capture additional revenues for special functions that they will take over from industrial and 
construction permittees. 

As discussed previously, in the proposed program municipal co-permittees, with 
leadership by a watershed lead permittee, will be asked to classify industries and construction 
sites within their borders according to risk and accordingly prioritize them for inspection and 
monitoring. It is proposed in the section on Measures of Achievement, below, that inspection 
include reviewing and approving industrial and construction site stormwater pollution prevention 
plans (SWPPPs).  While many municipalities now inspect construction sites for stormwater 
compliance and some inspect industries, this work will increase significantly in the new system, 
and SWPPP review and approval will be a completely new element.  Moreover, municipalities 
would perform some industrial monitoring now conducted by the industries themselves and may 
monitor high-risk construction sites.  These special functions would require different institutional 
arrangements and substantial new revenue that could not be fairly charged to all rate payers.  
There are several possible sources for these funds.  One way would be to increase industrial and 
construction permit fees and direct large proportions to municipalities to support inspection and 
monitoring. The permitting authority (designated state or EPA) would still hold ultimate 
authority, and municipalities could refer industrial and construction permittees found during 
inspection to be out of compliance to the permitting authority for enforcement.  Another means 
would be to form consortia of industries of similar type and assess fees directly applicable to 
inspection and monitoring.  For example, scrapyards under the jurisdiction of the California EPA 
Los Angeles Regional Water Board formed a monitoring consortium under which sample 
collection by a qualified contractor rotates among the members, with funding by all.  While the 
members operate this system, it could be adapted to operation by municipal co-permittees. 

A second-level funding concern is, once revenues are generated, how should they be put 
to use?  It is very important that funds largely be devoted directly to the tasks at hand regarding 
the achievement of objectives instead of into excessive administrative and bureaucratic structure.  
These tasks are scientific and technical and are highly oriented toward what is actually going on 
in the drainage systems and their receiving waters.  Thus, the majority of funds should be 
directed to making scientific and technical judgments based on observations and monitoring 
results obtained in the field (see the discussion below). 

Measures of Achievement 

Critique of the Current Monitoring System 

No area exemplifies the differences between the present and proposed new stormwater 
permitting and monitoring systems more than the measures used to gauge achievement.  The 
current monitoring system is characterized by scattered and uncoordinated measurements of 
discharges from Phase I MS4s and some industries, and some visual observations of construction 
sites. The system proposed to take its place would emphasize monitoring of receiving water 
biological conditions as a data source for prescribing management adaptations to meet specified 
biological objectives. The discussion here first critiques the prevailing system to construct part 
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of the rationale for changing it.  It then proceeds to outline a recommended monitoring structure 
to replace it. 

To expand very briefly on the point that the present system is scattered and 
uncoordinated, monitoring under all three stormwater permits is according to minimum 
requirements not founded in any particular objective or question.  It therefore produces data that 
cannot be applied to any question that may be of importance to guide management programs, and 
it is entirely unrelated to the effects being produced in the receiving waters.  Phase I municipal 
permit holders are generally required to monitor some storms at some discharges for no stated 
purposes but to report periodically to the permitting agency (Phase II municipalities have no 
monitoring requirements, although they may represent the major or even only impact sources in 
a given watershed). The usual model for industries across the nation is to collect a few discharge 
grab samples a year and send the results to the permitting authority, plus occasionally to make 
observations for obvious signs of pollution (e.g., oil sheen, odor).  Construction site monitoring 
is less standardized and often involves no water quality monitoring at all.  Again, no permittee 
under any of the three programs is obligated according to national standards to check the effects 
of its discharges on receiving waters. Since the individual effects of any discharger are often not 
distinguishable from any other, the scattershot system would usually not be able to discern 
responsibility for negative effects in the receiving water ecosystem. 

Input to the committee conveyed the strong sense that monitoring as it is being done is 
nearly useless, burdensome, and producing data that are not being used.  For example, the City of 
Philadelphia conducts substantial amounts of wet weather monitoring, which is very expensive, 
but it can barely monitor for TSS in many of its heavily impacted streams (Crockett, 2007).  The 
resources to monitor for the more exotic pollutants do not exist.  Smaller municipal permittees 
without the resources and sophistication of a big-city program have difficulty performing even 
the most basic monitoring.  City water managers believe that the traditional stormwater program 
places too much emphasis on monitoring of individual chemicals rather than looking at 
ecological results (Crockett, 2007). 

Industry representatives have also described several problems they see in industrial 
stormwater monitoring as it is performed now (Bromberg, 2007; Longsworth, 2007; Smith, 
2007). One concerns the high degree of variability, from the methods used to what is actually 
measured (Stenstrom and Lee, 2005; Lee et al., 2007).  Opponents have been quite critical of the 
benchmarks to which industrial monitoring data are compared, believing that the benchmarks 
have no basis in direct measurements associating stormwater with impacts.  Some have 
suggested replacing monitoring with an annual stormwater documentation report to the 
permitting authority.  It seems that industry personnel disrespect the current monitoring 
framework for some good reasons and feel it conveys a burden for little purpose.  There was 
some implication that industry would be receptive to measures offering more meaningful 
information in place of poorly conceived monitoring requirements (Bromberg, 2007; 
Longsworth, 2007; Smith, 2007). 

Proposed Revised Monitoring System 

A structure in several tiers is proposed as a monitoring system to serve the watershed-
based permitting and management framework. 
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Progress Evaluation Tier. This tier would represent the ultimate basis for judgment on 
whether the objectives adopted for the watershed are being met.  Because these objectives would 
mainly be expressed in terms related to direct support of beneficial uses, so too would 
monitoring in the Progress Evaluation Tier principally emphasize direct measurements of 
ecological health.  The preferred model for this evaluation would be the paired watershed 
approach, which is based on the classic method of scientific experimentation and was developed 
for water resource management investigations by EPA (Clausen and Spooner, 1993).  Ideally, 
conditions in the waterbody under evaluation would be compared to conditions in the same 
waterbody before imposition of a permit and management scheme (before versus after 
comparison), as well as to conditions in a similar waterbody not subject to human-induced 
changes (affected system versus reference system comparison).  At least one of these 
comparisons must be made if both cannot.  If the objectives involve improving conditions, and 
not just avoiding more degradation, the reference should represent that state to which the 
objective points. 

This function has traditionally been the province of the permitting authority (i.e., the 
designated state or EPA). In the new program, the function is assigned to municipal permittees, 
guided by the lead permittee, to conduct or contract, but with a substantial contribution by the 
permitting authority in the form of material support and guidance.  The primary vehicle 
envisioned to perform the progress assessment is a well-qualified monitoring consortium serving 
the watershed, and perhaps other watersheds in the vicinity.  Case studies below present 
examples of successful joint ventures in monitoring that can serve as models.  The proposal is 
based on the belief that monitoring should be more manageable and effective at the watershed 
compared to the state level and, furthermore, that utilizing a consortium approach should make it 
feasible for a coalition of municipal co-permittee partners to commission monitoring. 

Findings of objective shortfall would trigger development of active adaptive management 
strategies. Generally, an assessment should be conducted to determine what additional measures 
should be put in place in regulating new development and redevelopment, as well as increasing 
coverage of existing developments with retrofits.  

Diagnostic Tier. The second tier would be designed to provide the municipal permittees 
with the necessary information to formulate active adaptive management strategies, and they 
would be responsible for this second tier as well as the first.  The Diagnostic Tier would be 
composed of assessment of information from the Compliance Reporting Tier, plus some specific 
field monitoring to determine the main reasons for ability or failure to meet objectives.  Some 
highly directed monitoring of receiving water conditions could determine the need to improve 
management of water quantity, water quality, or both.  A tool like the Vermont flow-duration 
curves is an example of a potentially useful device for diagnostic purposes.  To allow the use of 
such a tool, it is important that continuous flow recorders be installed on key streams in the 
watershed. The techniques described in the Impact Sources section above, once they are further 
developed, would also be useful in Diagnostic Tier monitoring. 

An important dimension of this tier would be prioritized inspection and monitoring of 
potentially high-risk industrial and construction sites.  In addition, data submitted by the 
industrial and construction permittees according to the Compliance Reporting Tier would assist 
in targeting dischargers to bring about the necessary improvements in water quantity and/or 
quality management. 
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Compliance Reporting Tier.  It is proposed that the first step in compliance reporting be 
submission of SWPPPs by all construction and industrial permittees (plus municipal corporation 
yards as an industrial-like activity) to the jurisdictional municipal permittee for review and 
approval. It is further proposed that the industrial permittees and municipal corporation yards be 
relieved of sample collection, if they develop SWPPPs making maximum possible use of ARCD 
practices, supplemented by active treatment as necessary, and the municipal permittee approves 
the SWPPP.  Construction sites would be given a similar sampling dispensation if they develop 
an approved SWPPP along the lines of Box 5-3. 

Otherwise, the permittees would be required to perform scientifically valid sampling and 
analysis and report results to the watershed co-permittees.  This more comprehensive and 
meaningful monitoring would increase the burden already felt by permittees and create a strong 
incentive to apply excellent SCMs. This burden could be relieved to a degree through 
participation with other similar dischargers in the watershed in a monitoring coalition.  As an 
example, in North Carolina coalitions of wastewater dischargers are working with the state 
Division of Water Quality (DWQ) to create and manage coalition-led watershed monitoring 
programs that operate in conjunction with DWQ’s ambient chemistry and biological programs 
(Atkins et al., 2007). Lee et al. (2007), after an assessment of industrial stormwater and other 
monitoring data, concluded that selecting a subset of permittees from each monitored category 
would yield better results at lower overall cost compared to monitoring at every location.  This 
strategy would permit the use of more advanced sampling techniques, such as flow-weighted 
composite samplers instead of grab sampling, to estimate representative loads from each 
category with improved accuracy and reduced variability. 

All permittees would still make observations of the SCMs and discharges and keep 
records. The final proposed step in compliance reporting is an annual report covering 
observations, SCM operation and maintenance, SWPPP modifications, and monitoring results (if 
any), to be sworn as to correctness, notarized, and submitted to the lead municipal permittee.  
The Massachusetts Environmental Results Program (April and Greiner, 2000) offers a possible 
model for compliance reporting and verification.  This program uses annual self-certification to 
shift the compliance assurance burden onto facilities.  Senior-level company officials certify 
annually that they are, and will continue to be, in compliance with all applicable air, water, and 
hazardous waste management performance standards.  The state regulatory agency reviews the 
certifications, conducts both random and targeted inspections, and performs enforcement when 
necessary. 

Research Tier. The final tier would be outside the permit system and exist to develop 
broad mechanistic understanding of stormwater impacts and SCM functioning important to assist 
permittees in reaching their objectives.  EPA and state agencies designated to operate the permit 
system would have charge of this tier.  These agencies would develop projects and contract with 
universities and other qualified research organizations on a competitive basis to carry out the 
research. 

Instructive Case Studies for the Proposed Revised Monitoring System 

Many municipalities, even large ones, would be challenged and burdened by taking on 
comprehensive watershed monitoring.  The Southern California Coastal Water Research Project 
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Authority (SCCWRP, http://www.sccwrp.org) offers an excellent model of how co-permittees in 
a watershed or an even broader area could organize to diffuse these challenges and burdens.  
SCCWRP is a joint-powers agency, one that is formed when several government bodies have a 
common mission that can be better addressed by pooling resources and knowledge.  In 
SCCWRP’s case, the common mission is to gather the necessary scientific information so that 
member agencies can effectively and cost-efficiently protect the Southern California marine 
environment.  Key goals adopted by SCCWRP are defining the mechanisms by which aquatic 
biota are potentially affected by anthropogenic inputs and fostering communication among 
scientists and managers.  Comprised of a multidisciplinary staff, SCCWRP encompasses units 
specializing in analytical chemistry, benthic ecology, fish biology, watershed conditions, 
toxicology, and emerging research. 

SCCWRP’s current mission stems from the results of a 1990 NRC review of marine 
environmental monitoring programs in the Southern California Bight (NRC, 1990).  It was 
determined that although $17 million was being spent annually on marine monitoring, it was not 
possible to provide an integrated assessment of the status of the Southern California coastal 
marine environment.  Most monitoring was associated with NPDES permit requirements and 
directed toward addressing questions about site-specific discharge sources.  As a result, most 
monitoring in the bight was restricted to an area covering less than 5 percent of the bight’s 
overall watershed, making it difficult to draw conclusions about the system as a whole.  The 
limited spatial extent of monitoring was also found to limit the quality of local-scale 
assessments, since the boundaries of most monitoring programs did not match the spatial and 
temporal boundaries of the important physical and biological processes in the bight. 

NRC (1990) further found that there was a lack of coordination among existing programs, 
with substantial differences in the parameters measured among programs, preventing integration 
of data. Even when the same parameters were examined, they were often measured with 
different methodologies or with different (or unknown) levels of quality assurance.  Moreover, 
the NRC found that even when the same parameters were measured in the same way, substantial 
differences in data storage systems among monitoring programs limited access to the data for 
more comprehensive assessment.  To avoid repetition of these shortcomings, the SCCWRP 
example should be given very thorough consideration as a template for the Progress Evaluation, 
Diagnostic, and Research Tiers in the proposed revised monitoring program. 

The San Gabriel River Regional Monitoring Program (SGRRMP, 
http://www.lasgrwc.org/SGRRMP.html) is a watershed-scale counterpart to the larger-scale 
regional monitoring efforts in Southern California.  The SGRRMP incorporates local and site-
specific issues within a broader watershed-scale perspective.  The program exists to improve 
overall monitoring cost effectiveness, reduce redundancies within and between existing 
monitoring programs, target monitoring efforts to contaminants of concern, and adjust 
monitoring locations and sampling frequencies to better respond to management priorities in the 
San Gabriel River watershed. Five core questions provide the structure for the regional program: 

• What is the environmental health of streams in the overall watershed? 
• Are the conditions at areas of unique importance getting better or worse? 
• Are receiving waters near discharges meeting water quality objectives? 
• Are local fish safe to eat? 
• Is body-contact recreation safe? 

PREPUBLICATION 
  

RB-AR51685



 
 

 

 
 

 

419 Innovative Stormwater Management and Regulatory Permitting 

The workgroup convened to establish the program recommended monitoring designs to answer 
the core questions effectively and efficiently.  The resulting program is a multilevel monitoring 
framework that combines probabilistic and targeted sampling for water quality, toxicity, and 
bioassessment and habitat condition. 

The City of Austin, Texas, has more than 20 years of stormwater monitoring experience 
and offers additional guidance on designing and implementing watershed monitoring programs 
(City of Austin, 2006). Austin performs detailed periodic synoptic sampling in the watersheds it 
manages to track trends in stormwater quantity and quality.  The city uses the results to evaluate 
the impacts of land development on stormwater quantity and pollution, establishing statistical 
relationships between measures of these conditions and the amount of impervious cover.  Trend 
assessment over time leads to recommended changes to the City of Austin Environmental 
Criteria Manual as needed. 

Creating Flexibility and Incentives Within a Watershed Approach 

A watershed-based permitting approach to stormwater management focuses attention on 
watershed objectives and endpoints. To be able to achieve these goals, observable performance 
measures beyond the success of an individual SCM need to be identified that are consistent and 
necessary to meet designated uses.  These might include watershed-level numeric limits on the 
amount of a particular pollutant allowed to enter a waterbody (e.g., pounds of phosphorus) or 
various measures of allowable volume of discharge.  A watershed focus shifts attention away 
from specific SCM performance and site-specific technological requirements to achieving a 
larger watershed goal.  As a consequence, there is considerable management flexibility in 
deciding how these goals will be achieved.  Indeed, this flexibility was cited by the NRC (1999) 
as a prerequisite to successful watershed management. 

One way of exercising this flexibility is to create an “incentive-based” or “market-based” 
approach to choose how watershed goals are met.  It is recognized throughout the environmental 
management field that entities subject to regulation do not necessarily have equal opportunities 
and qualifications to comply sufficiently to sustain resources.  To compensate for this, the 
market-based approach allows individual discretion to select how effluent (or runoff volume) 
will be controlled (choice of technology, processes, or practices) and where they will be 
controlled (on site or off site). That is, any discharger legitimately unable to meet discharge 
quantity and quality allocations would be able to finance offsets elsewhere to achieve the 
watershed goals. An important element and challenge is to couple this decision-making 
flexibility with personal (typically financial) incentives so that people willingly make choices 
supportive of the watershed objectives.  Broadly stated, the idea is to create financial reasons and 
decision-making opportunities to lower compliance costs and create or implement new 
effluent/volume control options (Shabman and Stephenson, 2007). 

Because incentive-based policies require a shift in emphasis from technologies and 
practices to outcomes (e.g., volume or quantity of effluents), the municipal manager would not 
be responsible for deciding what SCM will be implemented in specific areas or hand picking 
specific practices to promote. Rather the stormwater program manager’s responsibilities shift to 
establishing watershed goals, developing metrics to measure outcomes and performance, and 
performing necessary inspection and enforcement activities. 
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Effluent trading, sometimes called “water-quality trading,” is one type of incentive-based 
policy. In an ideal form, effluent trading requires government to establish a binding aggregate 
limit or cap on an outcome (e.g., mass load of effluent, volume of runoff) for an identified group 
of dischargers. The cap or aggregate allowable discharge is set to support and achieve a socially 
determined environmental goal.  Because it is fixed, the cap provides the public assurances that 
environmental objectives will be achieved in the face of a growing and changing economy.  The 
total allowable discharge is then divided into discrete and transferable units, called allowances, 
and either distributed or auctioned to existing dischargers.  All dischargers must own sufficient 
allowances to cover their discharges. For instance, any new or expanding source must first 
purchase allowances (and hence effluent or volume reductions) from another source before 
legally discharging. The requirement to hold allowances on the condition to discharge and the 
positive allowance price creates financial incentives for pollution prevention.  Dischargers 
holding allowances rather than reducing discharge face forgone revenues that could have been 
achieved from the sale of allowances. Conversely, expanding dischargers have incentives to 
invest in pollution prevention in order to avoid the cost of purchasing additional allowances.  

In the context of the revised permit system advocated here, achievement of objectives 
(generally of a biological nature) will require some combination of strategies such as no net 
increases in hydrologic parameters (e.g., peak flow rates, durations, volumes), water pollutants, 
forest cover loss, and effective impervious area.  If one entity is unable to contribute adequately 
to meeting its share of compliance, then it must obtain the necessary credit by buying it from 
another similar entity that is able to contribute more than its designated share.  Ideally, all 
sources of a waterbody’s problems, not only stormwater, would come under the trading system. 

Implementing the market system requires development of a resource-based currency, a 
nontrivial exercise but one for which models are available in other fields, especially air 
emissions.  For example, emission trading has been a critical element of the nation’s strategy to 
limit sulfur dioxide and nitrogen oxide emissions (Ellerman et al., 2000).  Carbon trading is a 
cornerstone policy in the European Union effort to limit greenhouse gas emissions.  The EPA 
promotes the use of trading to help achieve the goals of the CWA and has issued several policy 
statements and recently published guidance on how trading programs can be grafted within 
existing NPDES permitting programs (EPA, 2003a, 2007b). 

However, compared to the air program, experience and success with trading in the water 
program have been limited (Shabman et al., 2002).  Furthermore, programs labeled trading have 
been implemented in a multitude of ways in the nation’s water quality program (Woodward et 
al., 2002; Stephenson et al., 2005; Shabman and Stephenson, 2007).  In many instances, trading 
programs are case-specific and isolated “trades” that do not fundamentally change the choice and 
incentives facing dischargers in a conventional permitting system.  The extent to which trading 
policies can be effectively employed on a watershed scale is limited not only by the physical 
differences between air and water mediums, but also by the unique legal structure of the CWA 
(Stephenson et al., 1999). For example, the CWA is oriented around imposing technology-based 
performance requirements on specific subset of discharge sources.  Individual NPDES permits 
require sources to achieve these agency-identified levels of performance and may specify how 
performance is achieved.  The statute also places limits and disincentives on the degree to which 
permit agencies can deviate from these limits (e.g., “antibacksliding”). 

Thus, the focus of the NPDES permitting system has been on individual source control 
and technologies, unlike the air program, which has a stronger statutory orientation around 
achieving broader air quality goals (ambient air quality standards).  The orientation of the 
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NPDES program limits the flexibility and incentives for regulated parties that might make 
market-oriented trading possible.  It turns out that some of the more successful applications of 
trading in the water program have occurred because of permitting innovations that effectively 
avoid some of these rigidities (see discussion of North Carolina point source control program on 
the Neuse River, above). 

Trading programs of various types have been proposed or suggested for stormwater 
(Thurston et al., 2003; Parikh et al., 2006).  Although conceptual models of a comprehensive 
trading program based on the total volume of allowable water to be discharged have been 
proposed, no working examples have yet to be implemented.  More limited versions of trading 
programs, however, have been developed.  These programs provide compliance flexibility for 
new sources of stormwater runoff.  In some locations, new developments face a requirement to 
provide a specific level of volume or effluent control from the parcel to be developed.  The 
regulated entity is typically obligated to meet this requirement with the applications of on-site 
SCMs. Trading programs create opportunities for regulated entities to meet their regulatory 
requirement off site (off the parcel to be developed), called here an offset.  In some trading 
programs, the off-site controls can be accomplished by the creation of an in lieu fee program.  
Such programs typically occur for dischargers that are not required to hold or obtain individual 
NPDES permits. 

In lieu fee programs offer some opportunity for regulated parties to make a financial 
payment (fee) to a local government entity in lieu of implementing on-site controls.  The fees are 
collected and used to implement stormwater controls in other areas of the watershed.  
Controlling runoff at a regional level rather than through the construction of many small on-site 
controls may be more cost-effective given the economies of scale associated with some SCMs 
(see Chapter 5 pages 362–363). The option for off-site controls also allows the stormwater 
program to direct investments in stormwater control to specifically targeted areas of the 
watershed. 

Examples of in lieu fee programs include Santa Monica, California, the Neuse River 
Basin in North Carolina, and Williamsburg, Virginia.  Santa Monica’s program requires new and 
redevelopment projects to treat a specific volume of runoff.  The program first requires the 
regulated entity to take all feasible steps to meet the requirement through the implementation of 
on-site infiltration practices. If the regulated party can demonstrate why it is economically and 
physically infeasible to install any type of infiltration or treatment SCM, the regulated party can 
pay a fee based on the volume of water that needs to be controlled (the total mitigation volume is 
the volume that would have been attenuated via an SCM).  The fee set by Santa Monica is 
$18/gallon of total required mitigation volume.  The $18 reflects the cost of constructing an SCM 
and maintaining it over 40 years (DeWoody, 2007).  Presumably these fees are used to construct 
infiltration measures elsewhere. 

The Neuse River Program requires all new land development to meet a nitrogen export 
standard of 3.6 pounds per acre per year (North Carolina Division of Water Quality, 1999).  The 
water quality goal for the Neuse basin is to reduce mass nitrogen loads by 30 percent in order to 
improve water quality in the estuary.  The export standard was set to achieve a 30 percent 
reduction from the average nitrogen load from lands prior to development.  Developers have the 
option to meet this export standard either through the application of on-site SCMs or by paying a 
fee into a state-administered Riparian Buffer Restoration Fund (see 15A North Carolina 
Administrative Code 02B .0240), which would be used to reduce nitrogen loads elsewhere in the 
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basin. Developer discretion, however, is not unlimited.  Under no circumstances may developers 
discharge more than an estimated 6.0 pounds per acre per year from a residential site. 

The Williamsburg program has an in lieu fee program for total phosphorus loads created 
by new development (Frie et al., 1996; Stephenson et al., 1998).  For every new development, 
the increase in total phosphorus load from stormwater runoff from impervious surfaces is 
estimated.  Developers have the choice to meet the phosphorus load reduction requirement 
through the application of on-site controls or by paying a fee to the city.  The fee is set at 
$5,000/lb of phosphorus, with the fees earmarked to the construction of regional stormwater 
facilities or for the preservation of open space within the city.  The presence of a fee option could 
also provide incentives for developers to implement source reduction practices. 

The above programs differ in some important ways.  For example, the Santa Monica 
program requires regulated entities to undergo a “sequencing” process that places regulatory 
preference on on-site controls before being able to use the fee option.  The Williamsburg 
program allows regulated entities the option to select between constructing on-site controls and 
paying the fee without a regulatory preference for on-site controls.  Sequencing rules tend to 
limit control options and thus the cost-effectiveness of these types of programs. 

In lieu fee programs are distinguished from other offset programs in that it is the 
responsibility of the local government (or more generally, any designated fee service provider 
such as a nongovernmental organization) to provide the off-site SCMs.  In lieu fee programs, 
common in the U.S. wetlands program, face a number of implementation and design challenges 
(Shabman and Scodari, 2004).  For example, enforcement sometimes becomes a concern because 
the local stormwater management agency responsible for constructing and maintaining the SCMs 
is also responsible for monitoring and enforcement.  These dual responsibilities create potential 
conflicts of interest; if an off-site mitigation project fails, there maybe no apparent overseeing 
agency to enforce corrective actions.  The lack of transparency in accounting to determine 
whether the offset projects provide enough compensation is also sometimes a challenge.  Finally, 
the ability to fully offset the volume of effluent discharge from a new development is contingent 
on collecting enough revenue from the fee to pay for the construction and maintenance of offsite 
SCMs. The delay between impacts and compensation and lack of full public cost accounting 
complicate the challenges of setting an appropriate fee. 

Ensuring that in lieu fee programs provide the necessary mitigation could be 
accomplished in a number of ways.  For example, an oversight agency may be designated to 
establish tracking and reporting requirements and monitor in lieu fee program performance.  Or, 
the potential conflicts of interest inherent in the lieu fee program design could be avoided by 
separating the provision of the off-site mitigation service from the monitoring and enforcement.  
It is possible to imagine that the private sector, rather than an in lieu fee administrator, could 
provide off-site stormwater reduction services to those subject to the stormwater control 
requirements.  In this case, the private sector would provide stormwater detention/retention 
services above and beyond what is required by law.  These private service providers would 
receive stormwater runoff credits for these investments (“above baseline”) that could be sold to 
developers who might wish to meet their control obligations in ways other than on-site controls.  
In essence, the role of searching, designing, and constructing offsite SCMs would be transferred 
to the private-sector stormwater credit providers.  The local stormwater managers, however, 
would retain full authority to monitor, verify, and enforce to ensure that these offsets are 
successfully implemented.  
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The flexibility provided by in lieu fee and trading programs requires that pollutant loads 
or runoff volume created at one site be reduced at another site.  Thus, a design issue confronting 
these types of programs is the consideration of the spatial extent in which offsetting activities can 
occur. The extent of the spatial range of offsetting activities in turn will depend partly on the 
nature and type of service being offset. For example, in the Neuse example nitrogen is a 
regional, basinwide concern with minimal localized effects.  In such cases, the offsetting 
activities might be allowed basinwide (after adjusting for nitrogen attenuation through the basin).  
In other situations where localized concerns maybe a greater concern (say from localized 
flooding), the flexibility offered by such programs may be more limited.  However, such spatial 
flexibility might also be a way to implement and achieve watershed planning objectives.  For 
example, development may be encouraged in high-impact areas, and offsetting fees could be 
used to protect and enhance water quality objectives in other areas.   

This last point deserves further explanation.  Although this chapter advocates that 
biological conditions in waterbodies should be maintained or improved, there are many urban 
areas where local waterbodies cannot achieve the same designated uses as less developed areas.  
If a goal-setting entity chose to do so, beneficial uses for waters in these areas could be set at 
levels that acknowledge this highly altered condition, such that these streams would not be 
expected to achieve the same biological condition as streams outside the urban core (see Chapter 
5 pages 8–10). This might be done to encourage development in high impact areas; San Jose, 
CA, provides an example (see Chapter 2).  In that city’s stormwater program, in urban areas 
where on-site control is either technically impossible (due to soil or space constraints) or 
prohibitively costly, the developers can meet the post-construction treatment standard by 
providing volume control either through participation in a regional stormwater project or by 
providing equivalent projects off site (e.g., stream restoration). 

It is also possible to design a stormwater offset program that allows the different 
functions of stormwater management to be separated to achieve watershed objectives.  For 
example, management of peak flow serves mostly to prevent localized flooding while more 
stringent volume control maybe required to protect stream channels and aquatic life.  Control of 
peak flow might be required on site or within a narrow geographic region.  In areas targeted for 
development, however, the volume control needed for channel protection might be transferred 
off site and into areas where watershed planning has identified the need for higher levels of 
stream channel protection or enhancement (more stringent water quality standards).  A similar 
watershed approach based on functional assessment was recommended for wetland 
compensation (NRC, 2001b).  

Regulatory and Legal Implications of Proposed Watershed-Based  

Permitting Framework for Managing Stormwater
 

EPA, the states, and municipal permittees would all have tasks to perform to transform 
the framework set forth in this report to a fully developed and functioning program.  These 
efforts would be rewarded with a program that is rooted in science, transparent in its aims, fairer 
for all than the current program, and better for the aquatic environment.  This section of the 
report outlines the tasks necessary to carry the proposal forward to full development. 

EPA should seek significant congressional funding to support the states and 
municipalities in undertaking this new program, in the nature of the support distributed to 
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upgrade municipal WWTPs after the 1972 passage of the Federal Water Pollution Control Act.  
Beyond financial support, EPA’s tasks emphasize broad policy formulation, regulatory 
modifications and adaptations necessary to initiate the new program, and guidance to the states 
and permittees.  The principal adaptation needed in the regulatory arena involves converting the 
current TMDL program to a form suitable for the new system.  Guidance would be needed in a 
number of crucial areas, and it is EPA’s natural role to develop it. 

States (or EPA for states without delegated authority) would have broad responsibilities 
to translate policies and federal regulations into their own regulatory and management systems.  
A key task in this regard would be to recast water quality standards into objectives most directly 
supporting sustenance and improvement of beneficial uses.  States already have considerable 
background for performing this task through their present definitions of beneficial uses, the 
Section 303(d) process for assessing waterbody compliance with water quality standards, and the 
triennial review of those standards.  However, the added prominence of biological aspects of 
beneficial uses and associated objectives will require additional analysis.  Other prominent state 
tasks will involve defining the watersheds subject to permits, forming bodies of co-permittees 
associated with the watersheds, and appointing the lead permittee.  Many other state tasks entail 
cooperative work with the permittees to support and assist them in funding and conducting their 
activities. 

Many aspects of the municipal permittees’ roles in implementing strategies were 
explored above in a section titled accordingly.  That section especially focused on activities to 
advance the use of ARCD methods.  More broadly, the permittees will be coordinators of all 
permits pertaining to the watershed’s aquatic resources, collectively pointed toward meeting 
objectives that the permittees adopt under state oversight.  Other categories of tasks assigned to 
the municipalities under the proposed system include monitoring, in the contexts of both 
inspections and sampling performed through a consortium, and enforcement actions and program 
adaptations to promote progress toward achieving objectives.  Box 6-4 provides a listing of 
anticipated tasks for the municipal permittees as well as the states and EPA. 

A Pilot Program as a Stepping Stone 

The shift of responsibility for stormwater regulation to municipalities under the 
watershed-based approach may lead to some surprises in implementation and enforcement.  
Primarily because of this, EPA is well advised to institute a pilot program that provides some 
experience in municipality-based stormwater regulation before instituting a nationwide program.  
This pilot program will also allow EPA to work through more predictable impediments to this 
watershed-based approach. The most obvious impediment arises from the inevitable limits of an 
urban municipality’s responsibility within a larger watershed: substantial growth and 
accompanying stormwater loading may occur on the outside periphery of a municipality’s 
designated boundaries. If an urban authority lacks legal authority over this future growth, and if 
this growth contributes significantly to water quality degradation, then a considerable share of 
the urban stormwater problem could remain poorly addressed.  A pilot program should help 
identify the extent of this jurisdictional slippage and help identify ways to overcome it.  Second, 
it is possible that some municipalities will balk at the added responsibility involved with the 
watershed-based approach, even with adequate funding.  Unless the objective performance 
standards are rigid, the monitoring requirements substantial, and the rewards for compliance  

PREPUBLICATION 
  

RB-AR51691



 
 

 

 
 

 
 

 

 
 
 
 

 
 

  
 

 

 

 

425 Innovative Stormwater Management and Regulatory Permitting 

BOX 6-4 
Government Agencies Roles during the Operation of a  

Watershed-Based Permitting System 

EPA 

1. Petition Congress for significant funding support for states and municipal permittees, and develop a 
program of fairly distributing funds based on environmental and financial needs at the watershed level. 
2. Initiate regulatory modifications and clarifications necessary to establish the system. 
3. Set policies for watershed permitting based on this report’s recommendations. 
4. Adapt TMDL program for use in the new program. 
5. Produce guidance to assist the states and municipal permittees in the areas of: 

a. Developing a rotating basin approach; 
b. Developing an integrated municipal NPDES permit incorporating the full range of sources; 
c. Developing stormwater utilities and other funding mechanisms; 
d. Using impact source analysis (e.g., using reasonable potential analysis and new research results, 

industrial and construction site risk assessment); 
e. Using ARCD techniques for new development, redevelopment, and retrofitting; 
f. Developing monitoring consortia; 
g. Developing a credit trading system; 
h. Developing an active adaptive management program 

Designated States (or EPA otherwise) 

1. Define watersheds for which permits will be issued and set up a rotating basin approach to govern 
watershed analysis in support of subsequent steps. 
2. Formulate and formally adopt goals relative to avoiding any further loss or degradation of designated 
beneficial uses in each watershed’s component waterbodies and recovering lost beneficial uses. 
3. Use the results of the existing Section 303(d) process and supplementary work to assess the extent of 
designated beneficial use achievement in each watershed and set goals for protection and recovery. 
4. Match municipal permittees to watersheds and designate a lead permittee for each watershed. 
5. Estimate resource needs to fulfill permit requirements in each watershed. 
6. Develop a grant program, drawing on EPA and state funds, to support municipal permittees, with 
incentives for joining co-permittee associations. 
7. Identify areas outside the jurisdictions of permitted municipalities that should be brought into the 
program because of projected development or the existence of problem sources that would compromise 
the protection and recovery of beneficial uses. 
8. Use the triennial review process to modify water quality standards to the objective basis, emphasizing 
biological outcomes recommended in this report. 
9. Revise the TMDL program in accord with the needs of the new program. 
10. Set requirements for credit trading systems. 
11. Set up an integrated municipal NPDES permit incorporating the full range of sources. 
12. Work with municipal permittees to establish specific objectives as the basis for progress assessment. 
13. Work with municipalities to develop adaptive management programs responding to progress 
assessment results. 
14. Write municipal permits incorporating the above elements. 
15. Write industrial and construction general or individual permits incorporating the recommendations in 
this report. 
16. Allocate a substantial portion of industrial and construction permit fees to municipal permittees to 
oversee those sectors. 
17. Set requirements for municipalities and private properties to opt out of the defined program without 
compromising the achievement of objectives. 

continues next page 
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BOX 6-4 Continued 

18. Provide consultation, support, and guidance (adapted from EPA materials or originally produced) to 
municipal permittees in the areas of: 

a. Developing stormwater utilities and other funding mechanisms; 
b. Using impact source analysis (e.g., industrial and construction site risk assessment); 
c. Using ARCD techniques for new development, redevelopment, and retrofitting; 
d. Developing monitoring consortia; 
e. Developing a credit trading system 

19. Perform enforcement actions on non-complying dischargers referred by municipal permittees. 
20. Assess performance of municipal permittees and specify corrections, rewards, and penalties 
accordingly. 

Municipal Co-permittees (led by Lead Permittee) 

1. Adopt specific objectives as the basis for program progress assessment. 
2. Convert ordinances and regulations as needed to implement the modified program. 
3. Supplement and reorganize staffing to emphasize progress and compliance assessment as the 
principal functions of the program. 
4. Perform or contract detailed scientifically and technically based watershed analysis as a foundation for 
permit compliance. 
5. Assemble existing data on soils and hydrogeologic properties and supplement with additional data 
collection as necessary to assess infiltration prospects across the municipality. 
6. Create incentives for private property owners to maximize the use of ARCD methods in new 
development and redevelopment. 
7. Build subwatershed-scale, publicly owned ARCD works to supplement on-site management measures 
and as retrofits. 
8. Develop capacity for stormwater management in municipal WWTPs by reducing groundwater inflows 
to sanitary sewer lines. 
9. In areas experiencing excessive infiltration and groundwater table rise resulting from non-stormwater 
flows, develop capacity for stormwater management through infiltration by formulating water conservation 
programs. 
10. Identify industries and construction sites that are required to apply for permits but have not done so 
and compel their filing. 
11. Establish or enhance existing programs to inspect and oversee industries and construction sites; 
report non-complying dischargers to the state for enforcement actions. 
12. Set up or join a monitoring consortium structured to implement the progress evaluation and 
diagnostic tiers of the proposed monitoring program. 
13. Annually report monitoring results to the permitting authority; submit a comprehensive progress 
assessment triennially. 

compelling for municipalities that meet the standards, it is quite possible that noncompliance or 
bare minimal compliance will be the norm.  A pilot program provides a less politically charged 
atmosphere to experiment with the benefits of watershed-based regulation at the local level and 
to generate local government support for the approach.  Finally, because the watershed-based 
approach necessitates legislative amendments to the CWA, instituting a pilot program in the 
interim—both to improve the design of a watershed-based program as well as to generate 
enthusiasm for it—seems a sensible course. 
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The pilot program should target those local governments that are most eager to redress 
water quality degradation in their watersheds, but feel stymied by what they perceive as 
inadequate legal authority and flexibility to make the necessary improvements.  Willing 
municipalities or regional governments would thus opt-in to the program.  The pilot program 
entices these more progressive municipalities to participate by allowing them to serve as the lead 
authority and providing them with much greater flexibility to determine how to meet their 
performance-based water quality goals with fewer legal constraints.   

Under the pilot program, a municipal government or similar legal authority would apply 
to EPA or a delegated state to be designated as the lead agency for that portion of the watershed 
within its legal jurisdiction. In the application itself the municipality would establish—using 
modeling and ambient data—how it plans at a general level to maintain or exceed its water 
quality goals (objective performance standards).  These goals must be at or above the state water 
quality goals, or if they are different (i.e., use biological criteria when the state adopts chemical 
criteria), the municipality must demonstrate how its performance standards will attain the 
equivalent of the state water quality goals at the downstream edge of the municipality’s border.  
The municipality would also be required to provide assurance of sufficient infrastructure and 
funding to allow it to develop a water quality plan, implement that plan, issue permits, and 
enforce the requirements within its boundaries.  Finally, municipal plans, once finalized, would 
need to meet minimum federal procedural requirements.  For example, the plans must be 
transparent and provide opportunities for public comment; they must be enforceable; and they 
must establish monitoring programs that will track whether they in fact meet the objective 
performance standards.  If a municipality fails to meet any of its performance standards by the 
requisite deadline, the state and EPA would have the option of revoking the municipality’s 
program, and reinstituting federal requirements.  Ideally, federal guidance would also be 
available to municipalities to provide direction on how they might institute a watershed-based 
plan within their boundaries, while still reserving considerable flexibility to allow them to 
develop creative and progressive stormwater solutions.  For example, municipalities would be 
encouraged to form stormwater utilities that are financed from point and even nonpoint sources 
that assist them in establishing rigorous permitting and enforcement of their water quality plan. 

Municipalities that voluntarily take on this role as lead authority will be rewarded with 
few legal constraints on how they meet their performance-based objectives.  NPDES permits for 
major sources will still be required and must meet federal minima (technology-based controls) to 
avoid possible hot spots surrounding large dischargers, and states would remain listed as the lead 
permittee for these permits, but the lead municipality or other regional government would be 
able to propose new, more stringent limits that are presumptively favored in revised NPDES 
permits.  Stormwater permits would also be mandatory, but their substantive requirements would 
be left wholly within the discretion of the lead municipality.  Finally, states and municipalities 
would not be required to comply with all of the federal regulations governing TMDLs (they 
would make a basic load calculation for pollutants contributing to degraded conditions, 33 
U.S.C. § 1313(d), but would not be required to do more).  Instead, the watershed-based program 
would be considered the functional equivalent of TMDLs for at least the municipality’s portion 
of the watershed since the program ensures that water quality objectives are met.  Municipalities 
could even be allowed to set interim goals over a period of a decade or more so that TMDLs 
need not be achieved in a single permit cycle. 

Other than federal minimum standards for major NPDES sources, municipalities would 
have primary if not exclusive authority to decide what types of sources (including nonpoint) 
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require permits, whether certain land uses might be taxed for stormwater management fees, and 
whether and how to create trading programs among the contributors to water quality impairments 
within their watershed.  Municipalities would also have legal authority to petition EPA to restrict 
upstream sources that contribute significantly to water quality degradation in ways that make it 
difficult for them to reach their goals.  Upstream governments or sources could also be subject to 
more rigorous federal or state TMDLs and could be vulnerable to tort and related claims from 
downstream municipalities.   

This added flexibility and authority for municipalities to control water quality problems 
within their legal jurisdiction—coupled with objective performance standards—should lead to 
more creative approaches to stormwater management that create significant benefits to the 
municipality (i.e., more green-space buffers along waterways for recreation) and stronger 
planning and taxation of new developments that otherwise might be uncontrolled.  Municipal 
green space, parks, and a variety of other public goods that both reduce stormwater and enhance 
the public enjoyment of the surface waters could result from allowing a municipality the freedom 
to determine how best to regulate sources within its local boundaries.  For example, rather than 
automatically allowing federally approved SCMs that have little aesthetic or recreational 
qualities, alternative approaches to SCMs that retain their effectiveness but provide other 
qualities (particularly qualities that draw the public outdoors for recreation or relaxation) are 
more likely to be encouraged or even required by a municipality that serves as lead over 
implementation of its water quality program.   

Although a national watershed-based approach to stormwater regulation is likely to 
require legislative amendments, the pilot program may not necessitate additional legislative 
authorization. It is possible that through regulation, EPA may be able to develop “in lieu of” or 
“functional equivalent” requirements that allow a rigorous watershed plan to substitute for the 
bare federal requirements governing stormwater regulation, general permits, and TMDL 
planning laid out in the CWA. This type of intricate legal analysis, however, is beyond the scope 
of this document. 

Final Thoughts 

The watershed-based stormwater permitting program outlined above is ultimately 
essential if the nation is to be successful in arresting aquatic resource depletion stemming from 
sources dispersed across the landscape.  EPA is called upon to adopt the framework now and set 
in motion a process to move it toward implementation over the next five to, at most, ten years.  
This chapter deals with some but not the entire realm of political, legal, regulatory, and logistical 
issues raised by converting to a fundamentally different system of management and permitting.  
Ideas are contributed regarding piloting and transitioning toward the new program, altering 
institutional arrangements to accommodate it, and incentives for effective participation.  For 
watershed-based permitting to take hold, specific actions will have to be undertaken by EPA, 
state permitting authorities, and municipal permittees during the adoption and transition process. 

The proposed program could be implemented by EPA in a number of ways, ranging from 
making it mandatory without any exception in all states and jurisdictions to leaving it entirely 
voluntary. The committee recommends neither extreme and believes the best course would be: 
(1) pilot test and refine the program as described in the report section titled “A Pilot Program as a 
Stepping Stone;” (2) make the refined program the default to be followed by all designated states 

PREPUBLICATION 
  

RB-AR51695



 
 

 

 
 

 
 

 
 

 

 

 

429 Innovative Stormwater Management and Regulatory Permitting 

(and EPA in others) and all municipal, industrial, and construction permittees, unless a state 
permitting authority convincingly demonstrates to EPA’s satisfaction than an alternative 
approach will accomplish the program’s overall goal of retaining and recovering aquatic resource 
beneficial uses; (3) develop very significant incentives for states and permittees to participate; 
and (4) require objective demonstration by any state opting for an alternative that it is broadly 
achieving the goal to at least the same extent as states within the program, with appropriate 
sanctions for noncompliance. 

ENHANCEMENT OF EXISTING PERMITTING BASIS 

The current federal stormwater regulatory framework has been in place since 1990, and 
the point source NPDES program under which it is being implemented has existed since 1972.  
The U.S. Congress deliberately acted in 1987 to amend the federal CWA with the goal of 
addressing stormwater pollution because it had been identified as a leading cause of surface 
water impairments, and regulations were inadequate to address it effectively.  The total 
rethinking of the current framework of regulating stormwater pollution described above may 
require changes in statute and take a long time to implement.  Thus, in addition to the longer-
term approach that integrates a watershed-wide planning and permitting strategy into the 
program, several near-term solutions are also offered, with the objective of improving the current 
regulatory implementation and which at most might require changes in regulation.  

Problems Complying with Both Municipal and General Industrial Permits 

The NPDES permitting authority issues (1) separate individual permits or general permits 
to impose discharge requirements on small, medium, and large MS4s; (2) general permits that 
require construction activity operators who discharge stormwater to waters of the United States, 
including those who discharge via MS4s, to implement SCMs; and (3) general permits for 
operators of stormwater discharges associated with industrial activity who discharge to waters of 
the United States, including those who discharge via MS4s, to implement SCMs.  The MS4 
operators in turn are also required under the terms of their MS4 permits to require industries and 
construction site operators who discharge stormwater via the MS4 to implement controls to 
reduce pollutants in stormwater discharges to the maximum extent practicable, including those 
covered under the permitting authority’s NPDES general permits.  This dual-coverage scheme 
appears intended to recognize the separation of governmental authorities.  Unfortunately, in 
practice it is duplicative, inefficient, and ineffective in controlling stormwater pollution that 
enters the MS4 from diffuse and dispersed sources.  Particularly in the area of monitoring of 
water quality, the dual approach seems to have resulted in a lack of prioritization of high-risk 
industrial sources and the purposeless collection of industrial stormwater monitoring data or the 
poor use of it to strategically reduce the discharge of stormwater pollutants to the MS4. 

The preference of EPA to use general NPDES permits to alleviate the administrative 
burden associated with permitting more than a 100,000 point sources discharging stormwater is 
understandable. It would have been prudent to have some form of prioritization to select some 
subset of the whole as high-risk or have a strategy for identifying a subset for individual NPDES 
permits to better achieve the objective of ensuring compliance with water quality standards on 
the basis of potential risk. As discussed in Chapter 2, there are no federal guidelines for 
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430 Urban Stormwater Management in the United States 

prioritization (determining what industries are high-risk for stormwater discharges), and the state 
permitting authorities have largely not prioritized because of the overwhelming burden of 
administering a very expansive stormwater permitting program. 

In the existing permitting scheme, the MS4 operator cannot be faulted for having a 
reasonable expectation that the permitting authority’s general NPDES permits that regulate 
industrial activities and construction that discharge to the MS4 would require, at a minimum, a 
sufficient level of identification and implementation of SCMs to facilitate the MS4 operator’s 
compliance with the MS4 permit.  However, such controls are not identified by the NPDES 
permitting authority and rather are left to the choice of the industrial facility and construction site 
operators.  Furthermore, the NPDES permitting authority imposes weak to no discharge 
sampling requirements on industrial facility and construction activity operators, which greatly 
impairs the MS4’s ability to determine and control the worst regulated stormwater discharges to 
the MS4. Similarly, the NPDES permitting authority’s general permit for construction activity 
encourages construction facility operators to consider post-construction stormwater controls, but 
it does not require them, even though the MS4 permit’s programmatic measures mandate new 
development planning and post-construction controls as essential elements of the MS4 program.  
The lack of integration among stormwater permits and the absence of objective measures of 
compliance that are quantifiable is a glaring shortcoming in current stormwater permits and 
renders them difficult to enforce for water quality protection. 

The California EPA State Water Board asked an expert panel to evaluate the extent of 
implementation success of the stormwater program in California and the feasibility of numeric 
effluent limits in stormwater permits.  In its report (CA SWB, 2006), the panel concluded that 
the flexible approach of allowing a permittee to self-select SCMs for the purpose of controlling 
stormwater pollution was largely ineffective. The reasons stated were: (1) the SCMs were 
selected without proper consideration of design, performance, hydraulics, and function; (2) the 
MS4 permittees were not accountable for the performance of the SCMs; (3) the industrial and 
construction permittees were not responsible for the performance of the SCMs; and (4) the SCMs 
were seldom maintained properly except for aesthetic purposes.  In other words, the flexibility 
provided by self-determination, self-evaluation, and self-reporting did not assure that SCMs were 
being implemented to effectively reduce stormwater pollutants to the MEP.  Rather, the 
flexibility resulted in a lack of coordination of purpose and accountability between the MS4 
permittees who owned or operate the MS4 and the industry and construction permittees who 
discharge to the MS4.  Although typically enforcement by the permitting authority would have 
restored the integrity of the stormwater program, that remedy is likely to be ineffective here 
because the choice of SCMs is left too much to discretion and there are no quantifiable 
performance or design criteria for water quality purposes. 

Integration and Dissemination of Authority 

This section offers a near-term alternative solution to the problem cited above that 
utilizes the existing framework of the NPDES stormwater program.  The strategy builds on the 
authority of MS4s over industry and construction sites to implement an integrated permitting 
scheme to reduce stormwater pollution into the waters of the United States.  Unlike the first 
section of this chapter, it does not take a watershed approach to protecting water quality, even 
though the municipal stormwater programs may be more cost-effective if implemented on a 
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watershed scale. It also addresses a significant shortcoming of the current scheme, that is, failure 
to recognize the enormous staff resources that it would take at the federal and state level for 
successful implementation in the absence of the leadership of local governments.  Further, 
federal and state NPDES permitting authorities do not presently have, and can never reasonably 
expect to have, sufficient personnel under the principles of democratic governance, such as in the 
United States, to inspect and enforce stormwater regulations on more than 100,000 discrete point 
source facilities discharging stormwater.  A better structure would be one where the NPDES 
permitting authority empowers the MS4 permittees, who are local governments working for the 
public good, to act as the first tier of entities exercising control on stormwater discharges to the 
MS4 to protect water quality—an approach here called “integration.” 

The central concept of integration is to give the MS4s controlling jurisdiction and 
responsibility over discharges from construction and industry to the MS4 in addition to their 
responsibility to implement the programmatic minimum measures identified in regulation.  This 
approach would be similar to the current NPDES permitting scheme for publicly owned 
WWTPs, where a WWTP operator controls the quality of wastewater inputs (industrial waste 
streams) to make sure that the total output will not exceed water quality standards (see Box 6-5 
on the National Pretreatment Program).  The WWTP operators establish additional criteria such 
as local limits, require discharge monitoring of industrial wastes, and conduct inspections to 
make sure industrial discharges implement adequate wastewater treatment technologies, so that 
treated effluent from the wastewater treatment can comply with water quality standards to 
protect receiving waters. The same could be done for stormwater, except here the WWTP is 
replaced by the MS4, and the other inputs in this case are all industrial and construction 
discharges of stormwater into the MS4.  The criteria by which the outputs of the industries are 
judged could be either water quality- or technology-based criteria.  This arrangement puts the 
burden on the MS4 to identify high-risk industries because the MS4 is now responsible for the 
overall output (which could be, for example, the concentration of pollutants in stormwater 
monitored during events).  If put in this position, municipalities will make intelligent choices and 
adopt effective strategies to identify which industries and sources to focus upon.  Each of these 
issues is discussed in greater detail below. 

Determination of High-Risk Dischargers 

At present, the federal stormwater regulations do not specifically identify which sources 
would be considered high risk given the common pollutants in MS4 stormwater discharges.  
With the exception of the category of municipal landfills and hazardous waste treatment, storage, 
and disposal facilities, it does not even state that the other nine categories of industry singled out 
in the regulations for permitting under the multi-sector industrial stormwater general permit 
(MSGP) are really high risk. The devolution of this responsibility to the municipality is sensible 
because the municipality, as the land-use authority, already conducts development review and 
issues industrial conditional-use permits.  The permitting authority would still be responsible for 
inspecting high-risk state, federal, and other facilities over which the MS4 permittee has no 
jurisdiction.  In addition, the permitting authority would inspect municipal facilities such as 
airports, ports, landfills, and waste storage facilities to avoid the situation of self-inspection.  
Methods for ranking industries according to risk are discussed in a subsequent section. 
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BOX 6-5 
National Pretreatment Program 

EPA’s NPDES Permitting Program requires that all point source discharges to waters of the 
United States (i.e., “direct discharges”) must be permitted.  To address “indirect discharges” from 
industries to Publicly Owned Treatment Works (POTWs), EPA, through CWA authorities, established the 
National Pretreatment Program as a component of the NPDES Permitting Program.  The National 
Pretreatment Program requires industrial and commercial dischargers to treat or control pollutants in their 
wastewater prior to discharge to POTWs. 

In 1986, more than one-third of all toxic pollutants entered the nation’s waters from POTWs 
through industrial discharges to public sewers.  Certain industrial discharges, such as slug loads, can 
interfere with the operation of POTWs, leading to the discharge of untreated or inadequately treated 
wastewater into rivers, lakes, etc.  Some pollutants are not compatible with biological wastewater 
treatment at POTWs and may pass through the treatment plant untreated.  This “pass through” of 
pollutants impacts the surrounding environment, occasionally causing fish kills or other detrimental 
alterations of the receiving waters.  Even when POTWs have the capability to remove toxic pollutants 
from wastewater, these toxics can end up in the POTW’s sewage sludge, which in many places is land-
applied to food crops, parks, or golf courses as fertilizer or soil conditioner. 

The National Pretreatment Program is unique in that the general pretreatment regulations require 
all large POTWs (i.e., those designed to treat flows of more than 5 MGD) and smaller POTWs with 
significant industrial discharges to establish local pretreatment programs.  These local programs must 
enforce all national pretreatment standards (effluent limitations) and requirements, in addition to any more 
stringent local requirements necessary to protect site-specific conditions at the POTW.  More than 1,500 
POTWs have developed and are implementing local pretreatment programs designed to control 
discharges from approximately 30,000 significant industrial users. 

EPA has supported the pretreatment program through development of more than 30 manuals that 
provide guidance to EPA, states, POTWs, and industry on various pretreatment program requirements 
and policy determinations.  Through this guidance, the pretreatment program has maintained national 
consistency in interpretation of the regulations. 

The general pretreatment regulations establish responsibilities of federal, state, and local 
government, industry, and the public to implement pretreatment standards to control pollutants that pass 
through or interfere with POTW treatment processes or that may contaminate sewage sludge.  The 
general pretreatment regulations apply to all non-domestic sources that introduce pollutants into a POTW.  
These sources of “indirect discharge” are more commonly referred to as industrial users (IUs).  Since IUs 
can be as simple as an unmanned coin-operated car wash to as complex as an automobile 
manufacturing plant or a synthetic organic chemical producer, EPA developed four criteria that define a 
significant industrial user (SIU).  Many of the general pretreatment regulations apply to SIUs as opposed 
to IUs, based on the fact that control of SIUs should provide adequate protection of the POTW. 

Unlike other environmental programs that rely on federal or state governments to implement and 
enforce specific requirements, the Pretreatment Program places the majority of the responsibility on local 
municipalities. Specifically, Section 403.8(a) of the general pretreatment regulations states that any 
POTW (or combination of treatment plants operated by the same authority) with a total design flow 
greater than 5 million MGD and smaller POTWs with SIUs must establish a local pretreatment program. 
As of early 1998, 1,578 POTWs were required to have local programs.  Although this represents only 
about 15 percent of the total treatment plants nationwide, these POTWs account for more than 80 percent 
(i.e., approximately 30 billion gallons a day) of the national wastewater flow. 

Consistent with Section 403.8(f), POTW pretreatment programs must contain the six minimum 
elements described below (EPA, 1999): 

continues next page 
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433 Innovative Stormwater Management and Regulatory Permitting 

BOX 6-5 Continued 

1. Legal Authority 
The POTW must operate pursuant to legal authority enforceable in federal, state, or local courts, 

which authorizes or enables the POTW to apply and enforce any pretreatment regulations developed 
pursuant to the CWA.  At a minimum, the legal authority must enable the POTW to: 

i. deny or condition discharges to the POTW, 
ii. require compliance with pretreatment standards and requirements, 
iii. control IU discharges through permits, orders, or similar means, 
iv. require IU compliance schedules when necessary to meet applicable pretreatment standards 

and/or requirements and the submission of reports to demonstrate compliance, 
v. inspect and monitor IUs, 
vi. obtain remedies for IU noncompliance, and 
vii. comply with confidentiality requirements. 

2. Procedures 
The POTW must develop and implement procedures to ensure compliance with pretreatment 

requirements, including: 

i. identify and locate IUs subject to the pretreatment program, 
ii. identify the character and volume of pollutants contributed by such users, 
iii. notify users of applicable pretreatment standards and requirements, 
iv. receive and analyze reports from IUs, 
v. sample and analyze IU discharges and evaluate the need for IU slug control plans, 
vi. investigate instances of noncompliance, and 
vii. comply with public participation requirements. 

3. Funding 
The POTW must have sufficient resources and qualified personnel to carry out the authorities and 

procedures specified in its approved pretreatment programs. 

4. Local Limits 
The POTW must develop local limits or document why those limits are not necessary. 

5. Enforcement Response Plan (ERP) 
The POTW must develop and implement an ERP that contains detailed procedures indicating 

how the POTW will investigate and respond to instances of IU noncompliance. 

6. List of SIUs 
The POTW must prepare, update, and submit to the approval authority a list of all significant 

industrial users (SIUs). 

In addition to the six specific elements, pretreatment program submissions must include: 

●    A statement from the city solicitor (or the like) declaring the POTW has adequate authority to 
carry out program requirements; 

●    Copies of statutes, ordinances, regulations, agreements, or other authorities the POTW relies 
upon to administer the pretreatment program, including a statement reflecting the endorsement or 
approval of the bodies responsible for supervising and/or funding the program; 

●    A brief description and organizational chart of the organization administering the program; 
and 

●    A description of funding levels and manpower available to implement the program. 

continues next page 
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434 Urban Stormwater Management in the United States 

BOX 6-5 Continued 

The objectives of the National Pretreatment Program are achieved by applying and enforcing three types 
of discharge standards: (1) prohibited discharge standards, (2) categorical standards, and (3) local limits. 

Prohibited Discharge Standards 

All IUs, whether or not subject to any other national, state, or local pretreatment requirements, are 
subject to the general and specific prohibitions identified in 40 C.F.R. §§403.5(a) and (b), respectively.  
General prohibitions forbid the discharge of any pollutant(s) to a POTW that cause pass-through or 
interference.  These prohibited discharge standards are intended to provide general protection for 
POTWs. Examples of these include prohibitions on discharges of pollutants that can create fire or 
explosion hazards, cause corrosive structural damage, obstruct flow within the POTW, and interfere with 
the POTW’s biological treatment activity.  However, their lack of specific pollutant limitations creates the 
need for additional controls, namely categorical pretreatment standards and local limits. 

Categorical Standards 

Categorical pretreatment standards (i.e., categorical standards) are national, uniform, technology-
based standards that apply to discharges to POTWs from specific industrial categories (i.e., indirect 
dischargers) and limit the discharge of specific pollutants.  Categorical pretreatment standards for both 
existing and new sources are promulgated by EPA pursuant to Section 307(b) and (c) of the CWA.  
Limitations developed for indirect discharges are designed to prevent the discharge of pollutants that 
could pass through, interfere with, or otherwise be incompatible with POTW operations.  The categorical 
pretreatment standards can be concentration based or mass based.  For example, the pretreatment 
standard for the electrical and electronic component manufacturing industry (40 C.F.R. Part 469, 
Subparts A-D) are concentration-based daily maximum and monthly average limits that vary by subpart 
and pollutant parameter. 

Local Limits 

Prohibited discharge standards are designed to protect against pass-through and interference 
generally.  Categorical pretreatment standards, on the other hand, are designed to ensure that IUs 
implement technology-based controls to limit the discharge of pollutants.  Local limits, however, address 
the specific needs and concerns of a POTW and its receiving waters.  Federal regulations at 40 CFR 
§§403.8(f)(4) and 122.21(j)(4) require control authorities to evaluate the need for local limits and, if 
necessary, implement and enforce specific limits as part of pretreatment program activities. Local limits 
are developed for pollutants (e.g., metals, cyanide, BOD5, TSS, oil and grease, organics) that may cause 
interference, pass-through, sludge contamination, and/or worker health and safety problems if discharged 
in excess of the receiving POTW treatment plant’s capabilities and/or receiving water quality standards. 

It is likely that some of the designated high-risk facilities would be better regulated by 
individual stormwater NPDES permits.  In particular, good candidates for individual NPDES 
permits include international ports, airports, and multiphase construction land developments, 
which are similar (in the potential risk they pose to water quality) to traditional major wastewater 
facilities such as petroleum refineries and large POTWs. 
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435 Innovative Stormwater Management and Regulatory Permitting 

SCM Design Parameters, Numerical SCM Performance Criteria, and Monitoring 

For the integration approach to work, the permitting authority and the MS4 permittee 
must better delineate SCM design parameters, numerical performance criteria, and default SCMs 
based on best available technology or water quality standards for the discharge of industrial and 
construction stormwater. Both the ASCE International Storm Water Database (which is now 
called the WERF International Storm Water Database because it is maintained by the Water 
Environment Research Foundation) and the National Stormwater Quality Database (NSQD), 
which were developed with EPA funding, are comprehensive datasets that can be used to 
develop numeric technology-based effluent criteria or limits for industrial and construction 
stormwater discharges.  The MS4 can then determine the compliance of industry and 
construction activity with its requirements by using either some numeric criteria or a suite of 
SCMs that have been presumptively determined as capable of achieving the performance criteria.  
The EPA MSGP includes a general list of sector-specific SCMs, but these presently have no 
performance criteria associated with them.  It is important that the EPA continue to support both 
the WERF and the NSQD databases as the repositories of SCM performance and MS4 
monitoring data, so that MS4s can use them to establish local limits and update the performance 
criteria periodically to fully effectuate the iterative approach to ensuring that MS4 discharges 
eventually will meet water quality standards. 

The proposed integration scheme will also facilitate the MS4 permittee’s implementation 
of a purpose-oriented stormwater monitoring program directed toward identifying problematic 
industrial or construction stormwater discharges or high-risk industrial facility sectors.  The 
current benchmark monitoring conducted by MSGP facilities would be eliminated.  Instead, 
MSGP facilities would have the option of performing scientifically valid stormwater discharge 
sampling to demonstrate their compliance with performance criteria or to participate in an MS4-
led monitoring program by paying in lieu fees to support the cost of the purpose-oriented MS4 
monitoring program.  The net effect of this alternative is to pool the resources to come up with 
an optimal sampling strategy to replace what is now a stormwater monitoring strategy that is 
haphazard and not useful. 

MS4 Responsibilities 

Under integration, the MS4 permittee would be primarily responsible for the quality of 
stormwater discharges that exit the MS4 to the waters of the United States.  The MS4 permittee 
would not be responsible for stormwater discharges from federal and state facilities or for 
facilities that have been issued an individual NPDES permit for stormwater discharges.  The 
MS4 permittee would be responsible for implementing the six minimum program measures, 
assisting in the oversight and inspection of facilities covered under the MSGP and the 
construction general permit (CGP), and implementing a strategic water quality monitoring 
program to identify and control pollutant discharges from high-risk sites.  The permitting 
authority would share any fees collected under the MSGP and CGP with the MS4, and facilities 
covered by them would have the option to opt-out of self-monitoring and contribute equivalent 
funds to an MS4-led monitoring program.  Similarly, the permitting authority would be expected 
to support research and special studies that address issues of regional or national significance 
through partnerships with the MS4 permittees. 

PREPUBLICATION 
  

RB-AR51702



   
 

 
 

 

 
 

 

 

 
 

 
 

 

436 Urban Stormwater Management in the United States 

Some MS4s may balk at taking on more responsibility for the control of stormwater 
pollution, as required for integration to succeed. However, there are already several case 
examples that exist.  The State of Oregon requires facilities that discharge industrial stormwater 
to file a Notice of Intent (NOI) for coverage under the MSGP with both the state and the local 
MS4 (Campbell, 2007).  The state has an agreement with the local MS4s for the inspection of the 
facilities covered under the MSGP and the sharing of NOI fees.  The State of Tennessee has a 
statewide pilot program to partner with local MS4s for the inspection of construction sites that 
are covered under the CGP. 

Analogy to the WWTP Pretreatment Program 

It is certainly true that the MS4s are a more challenging point source to regulate for the 
discharge of pollutants than WWTPs.  WWTPs have fewer outfalls discharging to waters of the 
United States than MS4s, and inputs into them are through discrete rather than diffuse sources as 
in the case of MS4s. It is thus expected to be more difficult to identify problem stormwater 
sources and to hold them accountable for discharges in excess of standards.  This problem is not 
insurmountable, however.  Watershed and land-use hydrologic models can be developed and 
refined by strategic sampling of pollutant sources for use by MS4 permittees and regulatory 
agencies.  If EPA and state permitting authorities establish measurable outcomes as expected 
endpoints of progress, MS4 permittees will make intelligent choices about which measures to 
implement in order to meet these endpoints.  In large part, the lack of progress nationally towards 
controlling pollutants in stormwater discharges from the MS4s has been due to the absence of 
national SCM design standards, MS4 discharge performance criteria, and stormwater effluent 
guidelines. Presently, the MS4 permittees as owners and operators of the MS4 affirmatively 
approve connections to the conveyance system for rainfall runoff.  Historically the issuance of 
the MS4 connection permit has been based on the sizing of the pipes for the conveyance of flood 
waters. There are few barriers to including water quality considerations in reauthorizing these 
connections and adding new ones. 

Note that EPA did initially consider using the WWTP pretreatment approach for 
stormwater discharges by requiring MS4 permittees to be primarily responsible for discharges of 
stormwater associated with industrial activity through the MS4 (53 Fed. Reg. 49428; December 
7, 1988). However, EPA deviated from this approach in issuing its Final Storm Water Rule (55 
Fed. Reg. 48006; November 16, 1990). In the absence of regulations that specifically confer 
authority on MS4 permittees to establish local limits for stormwater discharges to the MS4 from 
industry and businesses, the EPA should promulgate specific SCMs and performance guidelines 
with rigorous requirements for self-monitoring and compliance in order to support the integrated 
framework for controlling stormwater pollution from MS4s. 

Potential Legal Barriers 

A revised stormwater program that requires MS4s to play a more significant role in 
enforcement and oversight and that provides greater specificity in permit requirements is not 
only contemplated, but arguably demanded by Congress in the CWA.  Specifically, Congress 
directs that MS4 permits be conditioned on the requirement that the MS4s “shall require controls 
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437 Innovative Stormwater Management and Regulatory Permitting 

to reduce the discharge of pollutants to the maximum extent practicable” 42 U.S.C. § 
1342(p)(3)(B)(iii). EPA has already conditioned Phase I MS4 permits on the requirement that 
the municipality establish that it has the legal authority to inspect discharges into the system and 
take regulatory and enforcement action against excessive or violating sources [40 C.F.R. § 
122.26(d)(2)(i)]. Nevertheless, to ensure that MS4s play an even more active role, EPA should 
include several additional requirements in its implementing regulations.  In addition to 
promulgating more detailed and specific SCM requirements as discussed above, EPA should also 
require that the Phase I MS4s establish that they possess sufficient funding and staff to effectuate 
their responsibilities [see, e.g., 40 C.F.R. § 403.8(f)(2) and (3) requiring this showing for the 
POTW program]. Like the POTW program, states should also be authorized as MS4 permittees 
when the local governments are unable or unwilling to carry out their mandatory stormwater 
permit responsibilities [see, e.g., 40 C.F.R. § 403.10(e) providing this authority for the POTW 
program]. 

Industrial Program 

The industrial stormwater permit program presently incorporates a menu of SCMs that 
are to be selected by the facility operator, a rudimentary monitoring program that includes visual 
observations, some water quality sampling for selected parameters for certain types of industries 
subject to numerical effluent limitations (see Table 2-6) or a set of pollutant-level benchmarks 
that are to be used as a measure to appropriately revise the SWPPP (see Table 2-5), and annual 
reporting. Neither SCM performance criteria nor the characteristics of a design storm for water 
quality purposes have been established. Given the broad discretion that facility operators enjoy 
as a result, it has been difficult to gauge compliance with the MSGP and initiate enforcement for 
non-compliance even though industrial stormwater discharges are required to meet effluent 
limitations (technology- or water quality-based) that reflect water quality standards (Duke and 
Beswick, 1997; Duke and Augustenborg, 2006; Wagner, 2006).  Several ideas to address some 
of the shortcomings in the implementation of the permitting program for industrial stormwater 
discharges are offered as additions to the concept of MS4 regulatory integration discussed 
previously.  They would substantively improve the current industrial stormwater permitting 
program even if the integration recommendations were not acted upon. 

Criteria for a Water Quality Design Storm and Subsequent SCM Selection 

To improve the quality of stormwater discharges from industry, provide for better 
accountability, and advance the objectives of the CWA, it is important first to identify the criteria 
for a water quality design storm as opposed to one for flood control design, where the objective 
is to protect human life and real property.  It is important that the permitting authority designate 
the basis for the determination of the water quality design storm, and explicitly state that it would 
form the criteria for evaluation of compliance with technology-based standards or water quality-
based standards. This is essential because the engineering design decisions that determine how 
much stormwater is to be treated to remove toxic pollutants that pose a risk to human health or 
aquatic life is more a policy matter than a scientific one (Schiff et al., 2007).  While modeling 
exercises using continuous simulation methods in theory could be performed for every project or 
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subwatershed or region to support planning decisions on how much stormwater needs to be 
treated for optimum water quality benefits, such a detailed analysis will be too cumbersome and 
cost-prohibitive for routine planning and implementation purposes.  Thus it is recommended that 
the EPA establish guidelines for the selection of water quality design storms for controlling 
pollution from MS4 and industrial stormwater discharges.  This would not be a new practice for 
EPA because the agency has previously established design storms for certain industrial sectors 
when promulgating effluent guidelines (Table 2-6).  Conceivably, unlike the technology limiting 
design storms that are set on rainfall recurrence intervals, the design storm to protect surface 
water quality and beneficial uses could be different for different eco-regions of the United States. 

The water quality design storm, which may be expressed as total rainfall depth, runoff 
volume, or rainfall intensity, incorporates the concept that extreme rainfall events are rare, and 
that a few times each year the runoff volume or flow rate from a storm will exceed the design 
volume or rate capacity of an SCM.  Therefore, for the purpose of best available technology and 
cost-effectiveness, industrial facility operators should not be held accountable for pollutant 
removal from storms beyond the size for which an SCM is designed.   

For MS4 operators, the concept of designing MS4s for both flood control conveyance 
(capital flood design) and for water quality protection (water quality design) involves a 
fundamental shift.  Whereas flood control engineers design conveyance systems with return 
frequencies of two years (streets), ten years (detention basins), 50 years, and 100 years 
(channels), the water quality design storm event is for a return frequency of six months to a year.  
The water quality design implicitly focuses on treating the first flush of runoff, which contains 
the highest load and concentration of pollutants and which occurs in the first half to one inch of 
runoff. In contrast, flood control designs are built to convey tens of inches of runoff. 

In addition to issuing the guidelines to support the setting of stormwater criteria for water 
quality design, it is important that the EPA establish SCM performance criteria based on best 
technologies and identify the “presumptive technologies” that have been demonstrated to achieve 
the performance criteria.  The water quality design storm and the best available technologies 
with their associated criteria can then form a basis for technology-based effluent limitations to be 
included in industrial stormwater permits.  If the facility operator elects the identified 
presumptive technology, then compliance monitoring requirements can be scaled down to a 
minimum to ensure that the treatment systems are being properly maintained.  On the other hand, 
if the operator elects to go with a suite of alternative SCMs, then the monitoring requirements 
sufficient to demonstrate that the suite of alternative SCMs are in fact achieving the effluent 
quality of the selected technology can be prescribed.  In such a scheme, visual monitoring will 
serve to ensure that the treatment systems are being properly maintained, and compliance can be 
reported using the same procedures as required presently for the industrial wastewater permits. 

How to Identify a High-Risk Industry 

Both the watershed-based permitting approach described previously in this chapter and 
the integration approach call for municipal permittees, as part of their responsibilities, to identify 
high-risk industrial stormwater dischargers. This involves identifying the potential sources of 
concern, evaluating the extent of their potential impacts, and then prioritizing them for 
attention—a classic risk assessment.  Municipalities would generally not be able to give equal 
and full attention to all sources, nor should they.  Unfortunately, what constitutes high risk or any 
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level of risk for industries covered by NPDES stormwater permits has not been defined by EPA, 
although the states have developed various interpretations (see Appendix C).   

Two methodologies for identifying industrial and commercial facilities that are 
considered high-risk for discharging pollutants in stormwater are presented below.  Box 6-6 
describes the “intensity of industrial activity” method devised for the City of Jacksonville (Duke, 
2007). This method uses telephone queries and a point scale system to visually score each 
facility based on the intensity of the industrial activities exposed to stormwater, and groups the 
results into categories A, B, C, or D in increasing order of intensity (Cross and Duke, 2008).  The 
categories are designed to distinguish high-risk facilities from low-risk facilities, and not to make 
fine distinctions among facilities with similar characteristics. This typology is sufficient to 
distinguish facilities with little or no potential for discharging pollutants associated with 
stormwater from facilities that might discharge those pollutants.  More than half of the facilities 
that were subject to Florida’s MSGP were determined to be low-risk (Cross and Duke, 2008).  

Box 6-7 outlines an empirical methodology used by the County of Los Angeles to rank 
the risk of industrial facilities for stormwater pollution on the basis of pollution potential P.  The 
pollution potential P was computed as a product of the number of on-site sources, percent 
imperviousness, pollutant toxicity, degree of exposure, and the number of facilities (Los Angeles 
County, 2001). Based on this ranking scheme, five top high-risk industries were selected: (1) 
automobile dismantlers, (2) automobile repair, (3) metal fabrication, (4) motor freight, and (5) 
automobile dealers.  Stormwater discharges from six facilities in each category were 
characterized over a two-year period, and the effectiveness of SCMs was assessed at a subset of 
them.  However, the monitoring was minimal, and so much of the prioritization was based on 
best professional judgment about pollutant discharges. 

Industrial Stormwater Discharge Monitoring 

Monitoring data from Phase I MS4s have been compiled in the NSQD for several years, 
making possible a number of important findings about the quality of municipal stormwater (see 
Chapter 3). Although industry that occurs within MS4s is technically included in the NSQD, the 
data are lumped together and not sector specific.  There is no comparable, reliable source of data 
specifically on industrial discharges, even though EPA requires benchmark monitoring for 
MSGP industrial permittees.  The intent was that industrial facility operators would use 
benchmark exceedances as action levels to improve SCMs, but this self-directed approach has 
been largely a failure. Many industrial facilities reported repeated exceedances of benchmark 
values without action, and others have failed to report any monitoring data at all.  In addition, the 
representativeness of single grab samples taken to characterize the discharge and less-than-
rigorous sample collection and quality assurance procedures have resulted in monitoring data 
that are not very useful. One of the only analyses of benchmark monitoring data ever done 
evaluated California’s program between 1992 and 2001 (see Box 4-2; Stenstrom and Lee, 2005; 
Lee et al., 2007). The study showed no relationship between facility type and stormwater 
discharge quality. The cited reasons for the poor relationship included variability in sampling 
parameters, sampling time, and sampling strategy—that is, poor data. 
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440 Urban Stormwater Management in the United States 

BOX 6-6 
Risk Assessment for Industrial Dischargers of Stormwater 

The City of Jacksonville has had very good success in determining what industries pose the 
highest stormwater risks by starting with businesses having the Standard Industrial Classification (SIC) 
codes designated for permit coverage but using multiple lists of potential sources and cross checking 
them to target inspections and other interventions where they will have the best effect.  Other clues to 
sources of interest include other environmental permits (e.g., wastewater NPDES permits, permits for 
discharge to sanitary sewer), tax records, records of fire code inspections, building permit filings, planning 
agency proceedings, contacts with business associations, marketing information put out by companies, 
Resource Conservation and Recovery Act hazardous waste reports, and telephone and field surveys. 

Duke (2007) proposed a 0- to 8-point scoring scheme (shown below) to rate the intensity of 
industrial activities exposed to stormwater.  The system is based on the relative amount of exposure to 
precipitation and runoff by industrial materials, processes, wastes, and vehicles.  Once municipalities 
gather the data and then classify their industries accordingly, they would have a very useful tool to 
program inspections and monitoring emphasizing the industries most risking their success in achieving 
established objectives.  A similar system could and should be developed for construction sites. 

0 points 
Small bulk waste, e.g., covered dumpster: area <100 m2 

Hazardous waste: containers not exposed to precipitation 
1 point 

Outdoor vehicle use: 1-2 vehicles, outdoors occasionally/never, not used in precipitation 
Vehicle washing outdoors, 1-2 vehicles, rarely or occasionally done 

2 points 
Outdoor vehicles, e.g., forklifts: 1-2, outdoors occasionally/never, used in precipitation 
Outdoor vehicles, e.g., forklifts: 1-2, outdoors every day, not used in precipitation 
Outdoor vehicles, e.g., forklifts: 3-4, outdoors occasionally/never, not used in precipitation 
Vehicle maintenance or re-fueling, 1-2 vehicles, rarely or occasionally done, outside 
Vehicle washing outdoors, 1-2 vehicles, regularly done 
Vehicles washing outdoors, 3 vehicles, rarely or occasionally done 

4 points 
Storage of materials or products: area < 100m2 and/or < five 55-gallon drums 
Fixed outdoor equipment: 1-2 small or large item(s) 
Outdoor vehicles, e.g., forklifts: 1-2, outdoors every day, used in precipitation 
Outdoor vehicles, e.g., forklifts: 3-4, outdoors occasionally/never, used in precipitation 
Outdoor vehicles, e.g., forklifts: 3-4, outdoors every day, not used in precipitation 
Uncovered shipping/receiving area: 1-2 docks 
Vehicle maintenance or re-fueling outdoors, 1-2 vehicles, regularly done 
Vehicle maintenance or re-fueling outdoors, vehicles, rarely or occasionally done 
Plant yard, rail lines, access roads: 1,000 ft2 

Small process equipment, e.g., compressors, generators: exposed to precipitation 
6 points 

Outdoor vehicles, e.g., forklifts: 3-4, outdoors every day, used in precipitation 
Outdoor vehicles, e.g., forklifts: > 5 or heavy, outdoors occasionally, used in precipitation 
Outdoor vehicles, e.g., forklifts: > 5 or heavy, outdoors every day, not used in precipitation 
Vehicle maintenance or re-fueling outdoors, 3 vehicles, regularly done 
Plant yard, rail lines, access roads: 1,000 ft2 

8 points 
Storage of materials or products: area 1002 and/or five 55-gallon drums 
Boneyard of scrap, disused equipment, similar 
Hazardous waste: containers exposed to precipitation 
Fixed outdoor equipment: small or 2 large items 
Outdoor vehicles, e.g., forklifts: > 5 or heavy, outdoors every day, used in precipitation 
Uncovered shipping/receiving area: 3 docks 
Plant yard, rail lines, access roads: 5,000 ft2 

Manufacturing activities, e.g., cutting, painting, coating materials: exposed to precipitation 
SOURCE: Duke (2007). 
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BOX 6-7 
Los Angeles County Critical Facilities Monitoring Data 

One of the few sources of data on industrial stormwater discharges comes from the County of 
Los Angeles.  A stepwise process was used to identify the highest-risk industrial/commercial facilities, 
which were then monitored to measure the quality of their stormwater discharges and to evaluate the 
effectiveness of SCMs.  The initial list of candidate facilities was identified from their relative numbers and 
the extent of their outdoor activities.  This list was then refined using an empirical equation for pollutant 
potential P: 

P = Q x R x T x E x N 
where 

Loading (Q) is the number of sources at a site and the likelihood of release; 
Imperviousness (R) of a site is the percent of paved area; 
Pollutant toxicity (T) denotes the number of toxic pollutants and the inherent toxicity of the mix; 
An exposure factor (E) signifies if activities are exposed to rainfall; and  
The Number (N) represents the total number of sites in the county. 

Each variable was assigned a qualitative number from 1 to 10, with 10 representing the worst condition.  
Based on this equation, five top “critical source” industries were determined: (1) automobile 

dismantlers; (2) automobile repair; (3) metal fabrication; (4) motor freight; and (5) automobile dealers.  Six 
facilities from each of these categories were monitored during five storms a year for two years.  The 
stormwater discharge samples were analyzed for general conventional pollutants, heavy metals, bacteria, 
and semi-volatile organic compounds.  Half of the facilities were then fitted with SCMs, which were 
monitored to evaluate their effectiveness. 

The highest median values were observed for total zinc (approx. 450 �g/L), dissolved zinc 
(approx. 360 �g/L), total copper (approx. 240 �g/L), and dissolved copper (approx. 110 �g/L) in 
stormwater discharges from fabricated metal sites.  However, levels for total and dissolved zinc did not 
appear to be significantly different among the industry types.  SCMs in the form of good housekeeping 
and spill containment measures were installed at half of the sites.  For total and dissolved zinc, the 
median concentration lowered or stayed nearly the same with the implementation of SCMs at the auto 
dismantling, auto repair, and fabricated metals industries (i.e., in none of the circumstances was the 
difference significant).  For total and dissolved copper, however, where the fabricated metal industry had 
displayed the highest median concentrations, levels were significantly reduced with the implementation of 
SCMs. The auto dismantling and auto repair businesses showed no significant differences in copper 
after the implementation of SCMs. 

SOURCE: Los Angeles County (2001). 

In the past, it has been proposed to EPA that it fund a project that would systematically 
collect the benchmark monitoring data across the nation, as has been done for MS4s, but these 
suggestions have been rejected. To get better data from specific industrial sectors, it is 
recommended that a small subset of industrial users and sectors be selected for composite 
sampling in a program directed by the MS4.  Alternatively, making a trained team responsible 
for monitoring of small-business industrial dischargers would reduce, if not eliminate, current 
problems with quality assurance. 

Monitoring of industrial stormwater discharges could be streamlined by considering the 
adoption of a Reasonable Potential Analysis (RPA), which is already part of the existing practice 
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in developing limits for NPDES wastewater permits (EPA, 1991).  The RPA is a procedure that 
uses statistical distribution assumptions in association with a limited number of wastewater 
discharge quality measurements to determine the likelihood that a receiving water quality 
standard would be violated, which assists the permitting authority in determining what permit 
limitations should be set to protect receiving water quality.  The effluent data from any treatment 
system may be described using standard descriptive statistics such as the mean concentration and 
the coefficient of variation. Using a statistical distribution such as the lognormal, an entire 
distribution of values can be projected from limited data; limits on pollutant concentrations in 
discharge can then be set at a specified probability of occurrence so that the receiving water is 
protected. An RPA for stormwater pollutants may be particularly relevant in developing 
performance criteria for SCMs for facilities discharging stormwater within the integrated 
framework of MS4 permitting.  Also, MS4 permittees could use the method to reduce the 
number of pollutants that high-risk industries would be required to monitor in order to 
demonstrate to the municipality that they are not the source of pollutants in MS4 discharges that 
are impairing surface waters.   

Construction Program 

The recommendations for stormwater discharges associated with construction activity are 
very similar to those offered for stormwater discharges associated with industrial activity.  The 
integration with the MS4 program is less of a challenge because municipalities have always had 
primacy on land development planning and construction activity.  Most municipalities have had 
requirements for soil erosion and sediment control plans on construction sites that precede the 
federal stormwater regulations.  EPA regulations already allow permitting authorities to approve 
Phase I and Phase II MS4 permittee oversight of CGP construction sites under the qualifying 
local program provision (40 C.F.R. 122.44(s)) (Grumbles, 2006).  The weakness in the 
implementation of this provision currently is the absence of rigorous SCM performance criteria 
guidelines for MS4s permittees to meet in order to be deemed as qualifying. 

The construction stormwater general permit program requires the development and 
implementation of an SWPPP.  The SWPPP, which must be prepared before construction begins, 
focuses on two major requirements: (1) describing the site adequately and identifying the sources 
of pollution to stormwater discharges associated with construction activity on site and (2) 
identifying and implementing appropriate measures to reduce pollutants in stormwater 
discharges to ensure compliance with the terms and conditions of this permit.  The SWPPP must 
describe the sequence of major stormwater control activities and the kinds of SCMs that will be 
in place, and it must identify interim and permanent stabilization practices, including a schedule 
of their implementation.  There is an expectation that the construction site operator will use good 
site planning, preserve mature vegetation, and properly stage major earth-disturbing activities to 
avoid sediment loss and prevent erosion.  Post-construction stormwater controls need to be 
considered, but are not required. Construction site operators are required to visually inspect the 
construction site weekly and perform a walk through before predicted storm events.  No annual 
reports are required, but records must be kept for a period of three years after permit coverage 
has been terminated.  There are no SCM performance criteria, other than a suggestion that most 
SCMs should be able to achieve 80 percent TSS removal.  As with industry, it is difficult to 
gauge compliance with the CGP except when inadequate SCMs result in a massive discharge of 
sediment from a construction site. 
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The pollutant parameters that are of concern in stormwater discharges from construction 
activity are TSS, settleable solids, turbidity, and nutrients from erosion; pH from concrete and 
stucco; and a wide range of metallic and organic pollutants from construction materials, 
processes, wastes, and vehicles and other motorized equipment.  The permitting authority, in 
addition to guidelines for the water quality design storm, must establish SCM performance 
criteria for stormwater discharges associated with construction activity.  The construction site 
operator should be given the option of implementing SCMs that are the presumptive technology, 
or equivalent SCMs that can achieve the performance criteria.  For example, the recommended 
SCMs in Box 5-3 could serve as the presumptive construction SCMs on a typical construction 
site that is less than 50 acres in size.  If the operator elects to go with a suite of alternative SCMs, 
then adequate monitoring must be performed to demonstrate that the alternative SCMs are in fact 
achieving the performance criteria.  In addition, the CGP presently does not mandate or require 
that post-construction SCMs be integrated with the MS4 permittee requirements under its New 
Development/Redevelopment Program requirements.  The proper planning for and 
implementation of SCMs that will help mitigate stormwater pollution from planned future use of 
the site will be critical to protecting water quality.  Thus the post-construction requirements of 
the CGP should be strengthened and better integrated with the new development/redevelopment 
requirements of the MS4 permits. 

Municipal Program 

Several key enhancements to the MS4 permitting program are needed to ensure that 
resources are targeted to achieve the greatest on-the-ground implementation of SCMs to make 
incremental progress in meeting water quality standards.  Six specific issues are discussed below; 
their implementation will require greater collaboration and flexibility among regulators and 
permitted parties.  These recommendations are suggested for communities that are not ready for 
the integrated watershed approach proposed in the prior section, and represent a bridge toward 
building internal capacity to implement them. 

Numeric Expression of “Maximum Extent Practicable” 

The ambiguity of the term “maximum extent practicable” (MEP) has been a major 
impediment to achieving meaningful water quality results in the MS4 program.  The EPA should 
develop numerical expressions of MEP in the next round of permit renewals that can be 
measured and tracked.  A national numeric benchmark should be avoided; states should focus on 
regional benchmarks that are tied to their water quality problems.  Four examples of methods to 
define MEP in a numeric manner are provided below: the first three are applied at a regional or 
state level, whereas the last (impervious cover-based TMDLs) offers more flexibility to be 
applied at individual sites. 

Establish Municipal Action Levels. This approach relies on the use of a national 
database of stormwater runoff quality to establish reasonable expectations for outfall monitoring 
in highly developed watersheds.  The NSQD (Pitt et al., 2004) allows users to statistically 
establish action levels based on regional or national event mean concentrations developed for 
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pollutants of concern.  The action level would be set to define unacceptable levels of stormwater 
quality (e.g., two standard deviations from the median statistic, for simplicity).  Municipalities 
would then routinely monitor runoff quality from major outfalls.  Where an MS4 outfall to 
surface waters consistently exceeds the action level, municipalities would need to demonstrate 
that they have been implementing the stormwater program measures to reduce the discharge of 
pollutants to the maximum extent practicable.  The MS4 permittees can demonstrate the rigor of 
their efforts by documenting the level of implementation through measures of program 
effectiveness, failure of which will lead to an inference of noncompliance and potential 
enforcement by the permitting authority. 

Site-Based Runoff and/or Pollutant Load Limits. This approach is primarily used for 
watersheds that are experiencing rapid development; it establishes numeric targets or 
performance standards for pollutant or runoff reduction that must be met on individual 
development sites.  The numeric targets may involve specific pollutant load limits or runoff 
reduction volumes.  For example, Virginia DCR (2007) and Hirschman et al. (2008) established 
a statewide computational method to ensure that SCMs are sized, designed, and sequenced to 
comply with specific nutrient-based load and runoff reduction limits.  The nutrient load limits of 
0.28 lb/acre/yr for total phosphorus and 2.68 lb/acre/yr for total nitrogen were computed using 
the Chesapeake Bay Model for Virginia tributaries to the bay.  The design process also requires 
the computation of runoff reduction volumes achieved to promote the use of nonstructural 
SCMs. The basic concept is that new development on non-urban land must not exceed the 
average annual nutrient load and runoff volume for non-urban land using effective SCMs in the 
watershed. This blended site-based runoff and load limit approach has been advocated by the 
Office of Inspector General (2007) and Schueler (2008a) and is under active consideration by 
several other Chesapeake Bay states. 

Wenger et al. (2008) reports on a no-net-hydrologic-increase strategy to protect 
endangered fish species in the northern Georgia Piedmont that sets specific on-site runoff 
reduction requirements for a range of land uses and design storm events.  A similar approach has 
been incorporated into the recently enacted Energy Independence and Security Act of 2007 that 
contains provisions that require that the “sponsor of any development or redevelopment project 
involving a Federal facility with a footprint that exceeds 5,000 square feet shall use site planning, 
design, construction, and maintenance strategies for the property to maintain or restore, to the 
maximum extent technically feasible, the predevelopment hydrology of the property with regard 
to the temperature, rate, volume, and duration of flow.” 

The challenge of defining MEP as a runoff reduction or pollutant load limit is that 
considerable scientific and engineering analysis is needed to establish the performance standards, 
evaluate SCM capability to meet them, and devise a workable computational approach that links 
them together at both the site and watershed levels.  In addition, care must be taken to define an 
appropriate baseline to represent predevelopment conditions that does not unduly penalize 
redevelopment projects or make it impossible to comply with limits at new development sites 
after maximum effort to apply multiple SCMs is made. 

Turbidity Limits for Construction Sites.  Numeric enforcement criteria can be used to 
define what constitutes an egregious water quality violation at construction sites and provide a 
technical criterion to measure the effectiveness of erosion and sediment control practices.  
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Currently, most states and localities do not specify either numeric enforcement criteria or a 
monitoring requirement within their CGP (see the survey data contained in Appendix C).  

A maximum turbidity limit would establish definitive criteria as to what constitutes a 
direct sediment control violation and trigger an assessment for remediation and prevention 
actions. For example, local erosion and sediment control ordinances could establish a numeric 
turbidity limit of 75 Nephelometric Turbidity Units (NTU) as an instantaneous maximum for 
rainfall events less than an inch (or a 25 NTU monthly average) and would prohibit visible 
sediment in water discharged from upland construction sites.  While the exact turbidity limit 
would need to be derived on a regional basis to reflect geology, soils, and receiving water 
sensitivity, research conducted in the Puget Sound of Washington indicates that turbidity limits 
in the 25 to 75 NTU can be consistently achieved at most highway construction sites using 
current erosion and sediment control technology that is properly maintained (Horner et al., 
1990). If turbidity limits are exceeded, a detailed assessment of site conditions and follow-up 
remediation actions would be required.  If turbidity limits continue to be exceeded, penalties and 
enforcement actions would be imposed.  Enforcement of turbidity limits could be performed 
either by state, local, or third party erosion and sediment control inspectors, or—under 
appropriate protocols, training, and documentation—by citizens or watershed groups. 

Impervious Cover Limits and IC-based TMDLs.  MS4s that discharge into TMDL 
watersheds also require more quantitative expression of how MEP will be defined to reduce 
pollutant loads to meet water quality standards.  Maine, Vermont, and Connecticut have recently 
issued TMDLs that are based on impervious cover rather than individual pollutants of concern 
(Bellucci, 2007). In such a TMDL, impervious cover is used as a surrogate for increased runoff 
and pollutant loads as a way to simplify the urban TMDL implementation process.  Impervious 
cover-based TMDLs have been issued for small subwatersheds that have biological stream 
impairments associated with stormwater runoff but no specific pollutant listed as causing the 
impairment (in most cases, these subwatersheds are classified as impacted according to the 
Impervious Cover Model [ICM]—see Box 3-10).  A specific subwatershed threshold is set for 
effective impervious cover, which means impervious cover reductions are required through 
removal of impervious cover, greater stormwater treatment for new development, offsets through 
stormwater retrofits, or other means. 

Traditional pollutant-based TMDLs would continue to be appropriate for “non-
supporting” and “urban drainage” subwatersheds, although they could be modified to focus 
compliance monitoring on priority urban source areas or subwatersheds that produce the greatest 
pollutant loads. Although EPA (2002) indicates that this analysis does not extend to 
demonstrating that changes will occur in receiving waters, it does outline a rigorous process for 
evaluating pollutant discharges and SCM performance.  More recent EPA guidance (2007c) 
recommends that MS4s conduct a four-step analysis, which is distilled to its essence below: 

Step 1: Estimate loads for pollutant of concern for the watershed. 
Step 2: Provide a specific list of SCMs that will be applied in the listed watershed. 
Step 3: Estimate the pollutant removal capability of the individual SCMs applied. 
Step 4: Compute aggregate watershed pollutant reduction achieved by the MS4. 

Although this is not a particularly new interpretation of addressing stormwater loads in 
watersheds listed as impaired and/or having written TMDLs, it is exceptionally uncommon for 
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individual MS4s to document the link between their stormwater discharges and water quality 
standard exceedances, as modified by the system of SCMs that they used to reduce these 
pollutants. As of 2007, EPA could only document 17 TMDLs that addressed stormwater 
discharges using this sequential analysis. EPA and states need to provide more specific guidance 
for MS4s to comply with TMDLs in their permit applications and annual reports. 

Focus MS4 Permit Implementation at the Subwatershed Level 

Chapter 5 noted the importance of the watershed context for making better local 
stormwater decisions.  This context can be formally incorporated into local MS4 permits by 
focusing implementation on a subwatershed basis, using the ICM, as described in Box 3-10 and 
outlined in Table 6-1.  When urban streams are classified by the ICM, this basic subwatershed 
planning process can be used to establish realistic water quality and biodiversity goals for 
individual classes of subwatersheds, as shown in Table 6-2.  As can be seen, goals for water and 
habitat quality become less stringent as impervious cover increases within the subwatershed.  
This subwatershed approach provides stormwater managers with more specific, measurable, and 
attainable implementation strategies than the one-size-fits-all approach that is still enshrined in 
current wet-weather management regulations.  

TABLE 6-1 Components of Subwatershed-Based Stormwater Management 

1.	 Define interim water quality and stormwater goals (i.e., pollutants of concern, biodiversity targets) and 
the primary stormwater source areas and hotspots that cause them. 

2.	 Delineate subwatersheds within community boundaries. 

3.	 Measure current and future impervious cover within individual subwatersheds. 

4.	 Establish the initial subwatershed management classification using the ICM. 

5.	 Undertake field monitoring to confirm or modify individual subwatershed classifications. 

6.	 Develop specific stormwater strategies within each subwatershed classification that will guide or shape 
how individual practices and SCMs are generally assembled at each individual site. 

7.	 Undertakes restoration investigations to verify restoration potential in priority subwatersheds. 

8.	 Agree on the specific implementation measures that will be completed within the permit cycle.  Evaluate 
the extent to which each of the six minimum management practices can be applied in each subwatershed 
to meet municipal objectives. 

9.	 Agree on the maintenance model that will be used to operate or maintain the stormwater infrastructure, 
assign legal and financial responsibilities to the owners of each element of the system, and develop a 
tracking and enforcement system to ensure compliance. 

10. Define the trading or offset system that will be used to achieve objectives elsewhere in the local 
watershed objectives in the event that full compliance cannot be achieved due to physical constraints 
(e.g., indexed fee-in-lieu to finance municipal retrofits). 

11. Establish sentinel monitoring stations in subwatersheds to measure progress towards goals. 

12. Revise subwatershed management plans in the subsequent NPDES permitting cycle based on monitoring 
data. 
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TABLE 6-2 Expectations for Different Urban Subwatershed Classes 

Lightly Impacted 
Subwatersheds 
(1 to 5% IC) 

• Consistently attain scores for specific indicators for hydrology, biodiversity, 
and geomorphology that are comparable to streams whose entire 
subwatersheds are fully protected in a natural state (e.g., national parks).  
Should provide for healthy reproduction of trout, salmon, or other keystone 
fish species. 

Moderately 
Impacted 
Subwatersheds 
(6 to 10% IC) 

• Consistently attain scores for specific stream indicators that are comparable to 
the highest 10 percent of streams in a population of rural watersheds in order 
to maintain or restore ecological structure, function, and diversity of the 
streams. The “good to excellent” indicator scores for this category of 
subwatersheds will be the benchmark against which the relative quality of 
more developed subwatersheds will be measured. 

Heavily Impacted 
Subwatersheds 
(11 to 25% IC) 

• Consistently attain good stream quality indicator scores to ensure enough 
stream function to adequately protect downstream receiving waters from 
degradation. 

• Function is defined in terms of flood storage, in-stream nutrient processing, 
biological corridors, stable stream channels, and other factors. 

Non-Supporting 
Subwatersheds 
(26 to 60% IC) 

• Consistently attain “fair to good” stream quality indicator scores. 
• Meet bacteria standards during dry weather and trash limits during wet 

weather. 
• Maintain existing stream corridor to allow for safe passage of fish and 

floodwaters. 

Urban Drainage 
Subwatersheds 
(61 to 100% IC) 

• Maintain “good” water quality conditions in downstream receiving waters. 
• Consistently attain “fair” water quality scores during wet weather and “good” 

water scores during dry weather. 
• Provide clean “plumbing” in upland land uses such that discharges of sewage 

and toxics do not occur. 
Note: the objectives presume some portion of the subwatershed has already been developed, thereby 
limiting attainment of objectives. If a subwatershed is not yet developed, managers should shift 
expectations up one category (e.g., urban drainage should behave like non-supporting).  Also, the 
specific ranges of IC that define each management category should always be derived from local or 
regional monitoring data.  Note that the ranges in IC shown to define a subwatershed management 
category are illustrative and will vary regionally. 

Some examples of how to customize stormwater strategies for different subwatersheds 
are described in Table 6-3.  This approach enables MS4s to utilize the full range of watershed 
planning, engineering, economic, and regulatory tools that can manage the intensity, location, 
and impact of impervious cover on receiving waters.  In addition, the application of multiple 
tools in a given subwatershed class helps provide the maximum level of protection or restoration 
for an individual subwatershed when impervious cover is forecast to increase due to future 
growth and development.  The conceptual management approach shown in Table 6-3 is meant to 
show how urban stream classification can be used to guide stormwater decisions on a 
subwatershed basis. The first column of the table lists some key stormwater management issues 
that lend themselves to a subwatershed approach and are explained in greater detail below. 
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448 Urban Stormwater Management in the United States 

TABLE 6-3 Examples of Customizing Stormwater Strategies on a Subwatershed Basis 

Stormwater 
Management 

Issue 

Lightly 
Impacted 

Subwatershed 
(1 to 5% IC) 

Moderately 
Impacted 

Subwatershed 
(6 to 10% IC) 

Impacted 
(IC 11 to 

25%) 

Non-
Supporting 

(IC 26 to 
60%) 

Urban Drainage 
(61% + IC) 

Linkage with Utilize extensive Implement site- Reduce the IC Encourage redevelopment, 
Local Land- land based or created for development intensification and 
Use Planning conservation watershed-based each zoning mass transit to decrease per-capita 
and Zoning and acquisition 

to preserve 
natural land 
cover 

IC caps and 
maximize 
conservation of 
natural areas 

category by 
changing local 
codes and 
ordinances 

IC utilization in the urban 
landscape. Develop watershed 
restoration plans to maintain or 
enhance existing aquatic resources. 

Site-based Allow no net Treat runoff from two-year design Treat runoff from the one-year 
Stormwater increase in storm, using SCMs to achieve design storm, using SCMs to 
Reduction and runoff volume, 100% runoff reduction achieve at least 75% runoff 
Treatment velocity and reduction 
Limits duration up to 

the five-year 
design storm 

Site-Based IC 
Fees 

None Establish Excess IC fee for 
projects that exceed IC for zoning 
category 

Allow IC mitigation fee 

Subwatershed 
Trading 

Receiving Area 
for Conservation 
Easements 

Receiving Area for Restoration 
Projects and/or Retrofit 

Receiving or 
Sending Area 
for Retrofit 

Sending Area for 
Restoration 
Projects 

Stormwater Measure in-stream metrics of biotic Track Check outfalls Check stormwater 
Monitoring integrity subwatershed and measure quality against 
Approach IC and 

measure SCM 
performance 

SCM 
performance 

municipal actions 
levels at outfalls 

TMDL Protect using Use IC-based TMDLs that use Use pollutant Use pollutant 
Approach antidegradation 

provisions of the 
CWA 

flow or IC as a surrogate for 
traditional pollutants 

TMDLs to 
identify 
problem 
subwatersheds 

TMDLs to 
identify priority 
source areas 

Dry Weather Perform in- Check for Screen outfalls Perform dry Perform dry 
Water Quality stream grab 

sampling of 
water quality at 
sentinel stations 

failing septic 
systems 

for illicit 
discharges 

weather 
sampling in 
streams and 
outfall 
screening 

weather sampling 
in receiving waters 

Addressing Protect or conserve natural areas, Perform Perform Use pollution 
Existing enhance riparian cover, assess road stream repairs, storage source controls 
Development crossings, and ensure farm, forest, 

and pasture best practices are used  
riparian 
reforestation, 
and residential 
stewardship 

retrofits and 
stream repairs 

and municipal 
housekeeping 
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Linkage with Local Land-Use Planning and Zoning.  Given the critical relation 
between land use and the generation of stormwater, communities should ensure that their 
planning tools (e.g., comprehensive plans, zoning, and watershed planning) are appropriately 
aligned with the intended management classification for each subwatershed.  For example, it is 
reasonable to encourage redevelopment, infill, and other forms of development intensification 
within non-supporting or urban drainage subwatersheds, whereas down-zoning, site-based IC 
caps, and other density-limiting planning measures are best applied to sensitive subwatersheds. 

Stormwater Treatment and Runoff Reduction MEP.  Subwatershed classification 
allows managers to define achievable numerical benchmarks to define treatment in terms of the 
maximum extent practicable.  Thus, a greater level of treatment is required for less-developed 
subwatersheds and a reduced level of treatment is applied for more intensely developed 
subwatersheds. This is most frequently expressed in terms of a rainfall depth associated with a 
given design storm.  Designers are required to treat and/or reduce runoff for all storm events up 
to the designated storm event.  This flexibility recognizes the greater difficulty and cost involved 
in providing the same level of treatment in an intensely developed subwatershed, as well as the 
fact that less treatment is needed to maintain stream condition in a highly urban subwatershed.   

The other key element of defining MEP is to specify how much of the treatment volume 
must be achieved through runoff reduction.  The runoff reduction volume has emerged as the 
primary performance benchmark to maintain predevelopment runoff conditions at a site after it is 
developed. In its simplest terms, this means achieving the same predevelopment runoff 
coefficient for each storm up to a defined storm event through a combination of canopy 
interception, soil infiltration, evaporation, rainfall harvesting, engineered infiltration, extended 
filtration, or evapotranspiration (Schueler, 2008b).  Once again, the physical feasibility and need 
to provide treatment through runoff reduction becomes progressively harder as subwatershed 
impervious cover increases. 

Site-Based IC Fees. Several economic strategies can be used to promote equity and 
efficiency when it comes to managing stormwater in different kinds of subwatersheds.  In lower-
density subwatersheds, an excess impervious cover fee can be charged to individual sites that 
exceed a maximum threshold for impervious cover for their zoning category.  Similarly, an 
impervious cover mitigation fee can be levied at individual development sites in more intensely 
developed subwatersheds when on-site compliance is not possible or it is more cost-effective to 
provide an equivalent amount of treatment elsewhere in the watershed.  The type of fee and the 
frequency that is used is expected to be closely related to the subwatershed classification. 

Subwatershed Trading. The degree of impervious cover in a subwatershed also has a 
strong influence on the feasibility, cost, and appropriateness of restoration projects.  
Consequently, any revenues collected from various site IC fees can be traded among 
subwatersheds to arrive at the least-cost, effective solutions.  In general, the most intensely 
developed subwatersheds are sending areas and the more lightly developed subwatersheds are 
used as receiving areas for such projects. 

Stormwater Monitoring Approach. Subwatershed classification can also be used to 
define the type and objectives for stormwater monitoring to track compliance over time.  For 
example, in sensitive subwatersheds, it may be advisable to routinely measure in-stream metrics 
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450 Urban Stormwater Management in the United States 

of biological integrity to ensure stream quality is being maintained or enhanced.  As impervious 
cover increases, stormwater managers may want to shift toward tracking of subwatershed 
impervious cover and actual performance monitoring of select SCMs to establish their 
effectiveness (e.g., impacted subwatersheds).  At even higher levels of impervious cover, streams 
are transformed into urban drainage, and monitoring becomes more focused on identifying 
individual stormwater outfalls with the worst quality during storm conditions. 

TMDL Approach.  Subwatershed classification may also serve as a useful tool to decide 
how to apply TMDLs to impaired waters, or how to ensure that healthy waters are not degraded 
by future land development. For example, most lightly developed subwatersheds will seldom be 
subject to a TMDL, or if so, urban stormwater is often only a minor component in the final waste 
load allocation. Antidegradation provisions of the CWA are often the best means to protect the 
quality of these healthy waters before they are degraded by future land development.  By 
contrast, impaired watersheds appear to be the best candidates to apply impervious cover-based 
TMDLs, as described earlier in this section.  As subwatershed impervious cover increases, more 
traditional pollutant-based TMDLs are warranted, with a focus on problem subwatersheds for 
non-supporting streams and priority source areas for urban drainage. 

Dry Weather Water Quality.  The type, severity, and sources of illicit discharges often 
differ among different subwatershed classifications, which can have a strong influence on the 
kind of dry weather detective work needed to isolate them.  For example, in lightly developed 
subwatersheds, failing septic systems are often the most illicit discharges, which prompts 
assessments at the lot or ditch level.  The storm-drain network and potential discharge source 
areas becomes progressively more complex as subwatershed impervious cover increases.  
Consequently, illicit-discharge assessments shift toward outfall screening, catchment analysis, 
and individual source analysis. 

Addressing Existing Development. The need for, type of, and feasibility for restoration 
efforts shift as subwatershed impervious cover increases.  In general, lightly developed 
watersheds have the greatest land area available for retrofits and restoration projects in the 
stream corridor.  Consequently, unique restoration strategies are developed for different 
subwatershed classifications (Schueler, 2004). 

Require More Quantitative Evaluation of MS4 Programs 

The next round of permit renewals should contain explicit conditions to define and 
measure outcomes from the six minimum management measures that constitute a Phase II MS4 
program.  Measurable program evaluation is critical to develop, implement, and adapt effective 
local stormwater programs, and has been consistently requested in permits and application 
guidance. To date, however, only a small fraction of MS4 communities have provided 
measurable outcomes with regard to aggregate pollutant reduction achieved by their municipal 
stormwater programs.   

CASQA (2007) defines a six-level pyramid to assess program effectiveness, beginning 
with documenting activities, raising awareness, changing behaviors, reducing loads from 
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451 Innovative Stormwater Management and Regulatory Permitting 

sources, improving runoff quality, and ultimately leading to protection of receiving water quality 
(see Figure 6-1). 

AAsssseessssmmeenntt OOuuttccoommee LLeevveellss 

LLeevveell 11 –– DDooccuummeennttiinngg SSttoorrmmwwaatteerr PPrrooggrraamm AAccttiivviittiieess 

LLeevveell 22 –– RRaaiissiinngg AAwwaarreenneessss 

LLeevveell 33 –– CChhaannggiinngg BBeehhaavviioorr 

LLeevveell 44 –– RReedduucciinngg LLooaaddss ffrroomm SSoouurrcceess 

LLeevveell 55 –– IImmpprroovviinngg RRuunnooffff QQuuaalliittyy 

LLeevveell 66 –– 
PPrrootteeccttiinngg

RReecceeiivviinngg WWaatteerr 
QQuuaalliittyy 

Increasing 
Difficulty 

FIGURE 6-1 Pyramid of Assessment Outcome Levels for an MS4. SOURCE: CASQA (2007). 

At the current time, most MS4s are struggling simply to organize or document their 
program activities (i.e., the first level), and few have moved up the pyramid to provide a 
quantitative link between program activities and water quality improvements. The framework 
and methods to evaluate program effectiveness for each of the six minimum management 
measures has been outlined by CASQA (2007). Regulators are encouraged to work with 
permitted municipalities to define increasingly more specific quantitative measures of program 
performance in each succeeding permit cycle. 

Shift Monitoring Requirements to Measure the Performance of Stormwater Control Measures 

The lack of monitoring requirements in the Phase II stormwater program makes it 
virtually impossible to measure or track actual pollutant load or runoff volume reductions 
achieved. While the existing Phase I outfall monitoring requirements have improved our 
understanding of urban stormwater runoff quality, they are also insufficient to link program 
effort to receiving water quality. It is recommended that both Phase I and II MS4s shift to a 
more collaborative monitoring effort to link management efforts to receiving water quality, as 
described below: 

•	 If a review of past Phase 1 MS4s stormwater outfall monitoring indicates no violations of 
the Municipal Action Limits, then their current outfall monitoring efforts can be replaced 
by pooled annual financial contributions to a regional stormwater monitoring 
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452 Urban Stormwater Management in the United States 

collaborative or authority to conduct basic research on the performance and longevity of  
range of SCMs employed in the community. 

•	 If some subwatersheds exceed Municipal Action Levels, outfall monitoring should be 
continued at these locations, as well as additional source area sampling in the problem 
subwatershed to define the sources of the stormwater pollutant of concern.  

•	 Phase II MS4s should be encouraged to make incremental financial contributions to a 
state or regional stormwater monitoring research collaborative to conduct basic research 
on SCM performance and longevity.  Although the committee knows of no examples 
where this has been accomplished, this pooling of financial resources by multiple MS4s 
should produce more useful scientific data to support municipal programs than could be 
produced by individual MS4s alone.  Phase II communities that do not participate in the 
research collaborative would be required to perform their own outfall and/or SCM 
performance monitoring, at the discretion of the state or federal permitting authority.   

•	 All MS4s should be required to indicate in their annual reports and permit renewal 
applications how they incorporated research findings into their existing stormwater 
programs, ordinances, and design manuals. 

CONCLUSIONS AND RECOMMENDATIONS 

The watershed-based permitting program outlined in the first part of this chapter is 
ultimately essential if the nation is to be successful in arresting aquatic resource depletion 
stemming from sources dispersed across the landscape.  Smaller-scale changes to the EPA 
stormwater program are also possible.  These include integration of industrial and construction 
permittees into municipal permits (“integration”), as well as a number of individual changes to 
the current industrial, construction, and municipal programs. 

Improvements to the stormwater permitting program can be made in a tiered manner.  
Thus, individual recommendations specific to advancing one part of the municipal, industrial, or 
construction stormwater programs could be implemented immediately and with limited 
additional funds. “Integration” will need additional funding to provide incentives and to 
establish partnerships between municipal permittees and their associated industries.  Finally, the 
watershed-based permitting approach will likely take up to ten years to implement.  The 
following conclusions and recommendations about these options are made: 

The greatest improvement to the EPA’s Stormwater Program would be to convert 
the current piecemeal system into a watershed-based permitting system.  The proposed 
system would encompass coordinated regulation and management of all discharges (wastewater, 
stormwater, and other diffuse sources), existing and anticipated from future growth, having the 
potential to modify the hydrology and water quality of the watershed’s receiving waters.   

The committee proposes centralizing responsibility and authority for implementation of 
watershed-based permits with a municipal lead permittee working in partnership with other 
municipalities in the watershed as co-permittees, with enhanced authority and funding 
commensurate with increased responsibility.  Permitting authorities would adopt a minimum 
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goal in every watershed to avoid any further loss or degradation of designated beneficial uses in 
the watershed’s component waterbodies and additional goals in some cases aimed at recovering 
lost beneficial uses.  The framework envisions the permitting authorities and municipal co-
permittees working cooperatively to define careful, complete, and clear specific objectives aimed 
at meeting goals. 

Permittees, with support from the permitting authority, would then move to 
comprehensive scientific and technically based watershed analysis as a foundation for targeting 
solutions. The most effective solutions are expected to lie in isolating, to the extent possible, 
receiving waterbodies from exposure to those impact sources.  In particular, low-impact design 
methods, termed Aquatic Resources Conservation Design in this report, should be employed to 
the full extent feasible and backed by conventional SCMs when necessary.  This report also 
outlines a monitoring program structured to assess progress toward meeting objectives and the 
overlying goals, diagnosing reasons for any lack of progress, and determining compliance by 
dischargers. The new concept further includes market-based trading of credits among 
dischargers to achieve overall compliance in the most efficient manner and adaptive management 
to program additional actions if monitoring demonstrates failure to achieve objectives. 

Integration of the three permitting types, such that construction and industrial sites 
come under the jurisdiction of their associated municipalities, would greatly improve many 
deficient aspects of the stormwater program.  Federal and state NPDES permitting authorities 
do not presently have, and can never reasonably expect to have, sufficient personnel to inspect 
and enforce stormwater regulations on more than 100,000 discrete point source facilities 
discharging stormwater.  A better structure would be one where the NPDES permitting authority 
empowers the MS4 permittees to act as the first tier of entities exercising control on stormwater 
discharges to the MS4 to protect water quality.  The National Pretreatment Program, EPA’s 
successful treatment program for municipal and industrial wastewater sources, could serve as a 
model for integration. 

Short of adopting watershed-based permitting or integration, a variety of other smaller-
scale changes to the EPA stormwater program could be made now, as outlined below. 

EPA should issue guidance for MS4, MSGP, and CGP permittees on what 
constitutes a design storm for water quality purposes.  Precipitation events occur across a 
spectrum from small, more frequent storms to larger and more extreme storms, with the latter 
being a more typical focus of guidance manuals to date.  Permittees need guidance from regional 
EPA offices on what water quality considerations to design SCMs for beyond issues such as 
safety of human life and property.  In creating the guidance there should be a good faith effort to 
integrate water quality requirements with existing stormwater quantity requirements. 

EPA should issue guidance for MS4 permittees on methods to identify high-risk 
industrial facilities for program prioritization such as inspections.  Two visual methods for 
establishing rankings that have been field tested are provided in the chapter.  Some of these high-
risk industrial facilities and construction sites may be better covered by individual NPDES 
stormwater permits rather than the MSGP or the CGP, and if so would fall directly under the 
permitting authority and not be part of MS4 integration. 
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EPA should support the compilation and collection of quality industrial stormwater 
effluent data and SCM effluent quality data in a national database.  This database can then 
serve as a source for the agency to develop technology-based effluent guidelines for stormwater 
discharges from industrial sectors and high-risk facilities. 

EPA should develop numerical expressions to represent the MS4 standard of 
Maximum Extent Practicable.  This could involve establishing municipal action levels based 
on expected outfall pollutant concentrations from the National Stormwater Quality Database, 
developing site-based runoff and pollutant load limits, and setting turbidity limits for 
construction sites. Such numerical expressions would create improved accountability, bring 
about consistency, and result in implementation actions that will lead to measurable reductions in 
stormwater pollutants in MS4 discharges.   

Communities should use an urban stream classification system, such as a regionally 
adapted version of the Impervious Cover Model, to establish realistic water quality and 
biodiversity goals for individual classes of subwatersheds.  The goals for water and habitat 
quality should become less stringent as impervious cover increases within the subwatershed.  
This should not become an excuse to work less diligently to improve the most degraded 
waterways—only to recognize that equivalent, or even greater, efforts to improve water quality 
conditions will achieve progressively less ambitious results in more highly urbanized watersheds.  
This approach would provide stormwater managers with more specific, measurable, and 
attainable implementation strategies than the one-size-fits-all approach that is promoted in 
current wet weather management regulations. 

Better monitoring of MS4s to determine outcomes is needed.  Only a small fraction of 
MS4 communities have provided measurable outcomes with regard to aggregate flow and 
pollutant reduction achieved by their municipal stormwater programs.  A framework and 
methods to evaluate program effectiveness for each of the six minimum management measures 
have been outlined by CASQA (2007) and should be adopted.  In addition, the lack of 
monitoring requirements in the Phase II stormwater program makes it virtually impossible to 
measure or track actual pollutant load or runoff volume reductions achieved.  It is recommended 
that both Phase I and II MS4s shift to a more collaborative monitoring paradigm to link 
management efforts to receiving water quality. 

*** 

Watershed-based permitting will require additional resources and regulatory 
program support.  Such an approach shifts more attention to ambient outcomes as well as 
expanded permitting coverage.  Additional resources for program implementation could come 
from shifting existing programmatic resources.  For example, some state permitting resources 
may be shifted away from existing point source programs toward stormwater permitting.  
Strategic planning and prioritization could shift the distribution of federal and state grant and 
loan programs to encourage and support more watershed-based stormwater permitting programs.  
However, securing new levels of public funds will likely be required.  All levels of government 
must recognize that additional resources may be required from citizens and businesses (in the 
form of taxes, fees, etc.) in order to operate a more comprehensive and effective stormwater 
permitting program. 
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Appendix A 
Acronyms 

BAC 	 best attainable conditions 
BAT 	 best available technology 
BCG 	 Biological Condition Gradient 
BCT 	 best control technology 
BOD 	 biological oxygen demand 
CAFO 	 concentrated animal feeding operation 
CBWM	 Chesapeake Bay Watershed Model 
CCI 	 Census of Construction Industries 
CERCLA 	 Comprehensive Environmental Response, Compensation, and Liability 

Act 
CGP 	 Construction General Permit 
CN 	 Curve Number 
COD 	 chemical oxygen demand 
COV 	 coefficient of variability 
CWA  	 Clean Water Act 
DHSVM 	Distributed Hydrology, Soil, and Vegetation Model 
EIA 	 effective impervious area 
EMC 	 event mean concentration 
ERP 	 Enforcement Response Plan 
ETV 	 Environmental Technology Verification Program 
EWH 	 exceptional warmwater habitat 
FEMA 	 Federal Emergency Management Agency 
FHWA 	 Federal Highway Administration 
FIFRA 	 Federal Insecticide, Fungicide, and Rodenticide Act 
GIS 	 Geographic Information System 
GWLF 	 General Watershed Loading Function 
HRU 	 Hydrologic Response Unit 
HSPF 	 Hydrologic Simulation Program–Fortran 
HUC 	 hydrologic unit code 
ICM 	 Impervious Cover Model 
KCRTS 	 King County Runoff Time Series 
LDC 	 least disturbed conditions 
LEED 	 Leadership in Energy and Environmental Design 
LID 	 low-impact development 
MDC 	 minimally disturbed conditions 
MEP 	 maximum extent practicable 
MGD 	 million gallons per day 
MSGP 	 multi-sector industrial stormwater general permit 
MTBE 	 methyl tert-butyl ether 
NCSI	 Normalized Channel Stabilization Index 
NOI 	 Notice of Intent 
NPDES 	 National Pollutant Discharge Elimination System 
NRDC 	 Natural Resources Defense Council 
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NRI National Resource Inventory 
NSQD National Stormwater Quality Database 
NTU Nephelometric Turbidity Unit 
NURP National Urban Runoff Program 
PAH polycyclic aromatic hydrocarbons 
PCB polychlorinated biphenyl 
POTW publicly owned treatment works 
PUD planned unit development 
RCRA Resource Conservation and Recovery Act 
RPA Reasonable Potential Analysis 
SBUH Santa Barbara Unit Hydrograph 
SCCWRP Southern California Coastal Water Research Project Authority 
SCM stormwater control measure 
SIC Standard Industrial Classification 
SLAMM Source Loading and Management Model 
SMDR Soil Moisture Distributed and Routing 
SWAT Soil and Water Assessment Tool 
SWMM Stormwater Management Model 
SWPPP  stormwater pollution prevention plan 
TALU tiered aquatic life use 
TARP Technology Acceptance and Reciprocity Partnership 
TIA total impervious area 
TKN total Kjedahl nitrogen 
TMDL total maximum daily load 
TND traditional neighborhood development 
TOD transit-oriented development 
TSCA Toxic Substances Control Act 
TSS total suspended solids 
UAA Use Attainability Analysis 
UDC unified development code 
ULARA Upper Los Angeles River Area 
USLE Universal Soil Loss Equation 
WERF Water Environment Research Foundation 
WQA Water Quality Act 
WQS water quality standard 
WWH  warmwater habitat 
WWHM Western Washington Hydrologic Model 
WWTP wastewater treatment plant 
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Appendix B 

Glossary 


Antidegradation: Policies which ensure protection of water quality from a particular waterbody 
where the water quality exceeds levels necessary to protect fish and wildlife propagation and 
recreation on and in the water.  This also includes special protection of waters designated as 
outstanding natural resource waters.  Antidegradation plans are adopted by each state to 
minimize adverse effects on water. 

Best Management Practice (BMP): Physical, structural, and/or managerial practices that, 
when used singly or in combination, reduce the downstream quality and quantity impacts of 
stormwater.  The term is synonymous with Stormwater Control Measure (SCM). 

Biofiltration: The simultaneous process of filtration, infiltration, adsorption, and biological 
uptake of pollutants in stormwater that takes place when runoff flows over and through vegetated 
areas. 

Bioinfiltration: A particular SCM that is like bioretention but has more infiltration, and thus 
would be categorized as an infiltration process. 

Bioretention: A stormwater management practice that utilizes shallow storage, landscaping, and 
soils to control and treat urban stormwater runoff by collecting it in shallow depressions before 
filtering through a fabricated planting soil media.  This SCM is often categorized under 
“filtration” although it has additional functions. 

Buffer: The zone contiguous with a sensitive area that is required for the continued 
maintenance, function, and structural stability of the sensitive area.  The critical functions of a 
riparian buffer (those associated with an aquatic system) include shading, input of organic debris 
and coarse sediments, uptake of nutrients, stabilization of banks, interception of fine sediments, 
overflow during high-water events, protection from disturbance by humans and domestic 
animals, maintenance of wildlife habitat, and room for variation of aquatic system boundaries 
over time due to hydrologic or climatic effects.  The critical functions of terrestrial buffers 
include protection of slope stability, attenuation of surface water flows from stormwater runoff 
and precipitation, and erosion control. 

Stream buffers are zones of variable width that are located along both sides of a stream 
and are designed to provide a protective natural area along a stream corridor. 

Combined Sewer Overflow (CSO):  A discharge of untreated wastewater from a combined 
sewer system at a point prior to the headworks of a publicly owned treatment works.  CSOs 
generally occur during wet weather (rainfall or snowmelt).  During periods of wet weather, these 
systems become overloaded, bypass treatment works, and discharge directly to receiving waters. 
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466 Urban Stormwater Management in the United States 

Combined Sewer System:  A wastewater collection system that conveys sanitary wastewaters 
(domestic, commercial, and industrial wastewaters) and stormwater through a single pipe to a 
publicly owned treatment works for treatment prior to discharge to surface waters. 

Constructed Wetland: A wetland that is created on a site that previously was not a wetland.  
This wetland is designed specifically to remove pollutants from stormwater runoff. 

Created Wetland: A wetland that is created on a site that previously was not a wetland.  This 
wetland is created to replace wetlands that were unavoidably destroyed during design and 
construction of a project. This wetland cannot be used for treatment of stormwater runoff. 

Detention: The temporary storage of stormwater runoff in an SCM with the goals of controlling 
peak discharge rates and providing gravity settling of pollutants. 

Detention Facility/Structure:  An above- or below-ground facility, such as a pond or tank, that 
temporarily stores stormwater runoff and subsequently releases it at a slower rate than it is 
collected by the drainage facility system.  There is little or no infiltration of stored stormwater, 
and the facility is designed to not create a permanent pool of water. 

Drainage: Refers to the collection, conveyance, containment, and/or discharge of surface and 
stormwater runoff. 

Drainage Area: That area contributing runoff to a single point measured in a horizontal plane, 
which is enclosed by a ridge line. 

Drainage Basin: A geographic and hydrologic subunit of a watershed. 

Dry Pond: A facility that provides stormwater quantity control by containing excess runoff in a 
detention basin, then releasing the runoff at allowable levels.  Synonymous with detention basin, 
it is intended to be dry between storms. 

Effluent Limitation:  Any restriction imposed by the EPA director on quantities, discharge 
rates, and concentrations of pollutants that are discharged from point sources into waters of the 
United States, the waters of the contiguous zone, or the ocean. 

Effluent Limitation Guidelines:  A regulation published by the EPA Administrator under 
Section 304(b) of the Clean Water Act that establishes national technology-based effluent 
requirements for a specific industrial category. 

Exfiltration:  The downward movement of water through the soil; the downward flow of runoff 
from the bottom of an infiltration SCM into the soil. 

Extended Detention: A stormwater design feature that provides for the gradual release of a 
volume of water in order to increase settling of pollutants and protect downstream channels from 
frequent storm events.  When combined with a pond, the settling time is increased by 24 hours. 
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Appendix B 467 

Filter Strip: A strip of permanent vegetation above ponds, diversions, and other structures to 
retard the flow of runoff, causing deposition of transported material and thereby reducing 
sedimentation. As an SCM, it refers to riparian buffers, which run adjacent to waterbodies and 
intercept overland flow and shallow subsurface flow (both of which are usually sheet flow rather 
than a distinct influent pipe). The term is borrowed from the agricultural world.  

Flood Frequency: The frequency with which the flood of interest may be expected to occur at a 
site in any average interval of years.  Frequency analysis defines the n-year flood as being the 
flood that will, over a long period, be equaled or exceeded on the average once every n years. 

Frequency of Storm (Design Storm Frequency): The anticipated period in years that will 
elapse, based on average probability of storms in the design region, before a storm of a given 
intensity and/or total volume will recur; thus, a 10-year storm can be expected to occur on the 
average once every 10 years. Sewers designed to handle flows which occur under such storm 
conditions would be expected to be surcharged by any storms of greater amount or intensity. 

General Permit:  A single permit issued to a large number of dischargers of pollutants in 
stormwater.  General permits are issued by the permitting authority, and interested parties then 
submit a Notice of Intent (NOI) to be covered.  The permit must identify the area of coverage, 
the sources covered, and the process for obtaining coverage.  Once the permit is issued, a 
permittee may submit an NOI and receive coverage within a very short time frame. 

Grab Sample: A sample which is taken from a stream on a one-time basis without 
consideration of the flow rate of the stream and without consideration of time. 

Hotspot: An area where land use or activities generate highly contaminated runoff, with 
concentrations of pollutants in excess of those typically found in stormwater. 

Hydrograph: A graph of runoff rate, inflow rate, or discharge rate, past a specific point as a 
function of time. 

Hydroperiod:  A seasonal occurrence of flooding and/or soil saturation; it encompasses depth, 
frequency, duration, and seasonal pattern of inundation. 

Hyetograph:  A graph of measured precipitation depth (or intensity) at a precipitation gauge as a 
function of time. 

Impervious Surface or Impervious Cover: A hard surface area which either prevents or 
retards the entry of water into the soil.  Common impervious surfaces include roof tops, 
walkways, patios, driveways, parking lots or storage areas, concrete or asphalt paving, gravel 
roads, packed earthen materials, and oiled surfaces. 

Infiltration:  The downward movement of water from the surface to the subsoil. 

Infiltration Facility: A drainage facility designed to use the hydrologic process of runoff 
soaking into the ground, commonly referred to as percolation, to dispose of stormwater. 
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Infiltration Pond: A facility that provides stormwater quantity control by containing excess 
runoff in a detention facility, then percolating that runoff into the surrounding soil. 

Level Spreader:  A temporary SCM used to spread stormwater runoff uniformly over the 
ground surface as sheet flow. The purpose of level spreaders is to prevent concentrated, erosive 
flows from occurring.  Levels spreaders will commonly be used at the upstream end of wider 
biofilters to ensure sheet flow into the biofilter. 

Municipal Separate Storm Sewer System:  A conveyance or system of conveyances (including 
roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, man-made 
channels, or storm drains) owned by a state, city, town, or other public body that is designed or 
used for collecting or conveying stormwater, which is not a combined sewer and which is not 
part of a publicly owned treatment works. 

National Pollutant Discharge Elimination System:  A provision of the Clean Water Act that 
prohibits the discharge of pollutants into waters of the United States unless a special permit is 
issued by EPA, a state, or, where delegated, a tribal government on an Indian reservation.  The 
permit applies to point sources of pollutants to ensure that their pollutant discharges do not 
exceed specified effluent standards.  The effluent standards in most permits are based on the best 
available pollution technology or the equivalent. 

Nonpoint Source: Diffuse pollution source, but with a regulatory connotation; a source without 
a single point of origin or not introduced into a receiving stream from a specific outlet.  The 
pollutants are generally carried off the land by stormwater.  Some common nonpoint sources are 
agriculture, forestry, mining, dams, channels, land disposal, and saltwater intrusion.   

Nonstructural SCM: Stormwater control measure that uses natural measures to reduce 
pollution levels, does not require extensive construction efforts, and/or promotes pollutant 
reduction by eliminating the pollutant source. 

Peak Discharge Rate:  The maximum instantaneous rate of flow during a storm, usually in 
reference to a specific design storm event. 

Point Source: Any discernible, confined, and discrete conveyance, including but not limited to 
any pipe, ditch, channel, tunnel, conduit, well, discrete fixture, container, rolling stock, 
concentrated animal feeding operation, landfill leachate collection system, vessel, or other 
floating craft from which pollutants are or may be discharged. 

Pollutant: A contaminant in a concentration or amount that adversely alters the physical, 
chemical, or biological properties of the natural environment.  Dredged soil, solid waste, 
incinerator residue, filter backwash, sewage, garbage, sewage sludge, munitions, chemical 
wastes, biological materials, radioactive materials (except those regulated under the Atomic 
Energy Act of 1954, as amended), heat, wrecked or discarded equipment, rock, sand, cellar dirt 
and industrial, municipal, and agricultural waste discharged into water (EPA, 2008). 

Polutograph: A graph of pollutant loading rate (mass per unit time) as a function of time. 

PREPUBLICATION 


RB-AR51735



  

 

 
 

 
 

 

 
 

 
 

 
 

  

 

 
 

 
 

 

Appendix B 469 

Predevelopment Conditions:  Those conditions that existed at a site just prior to the 
development in question, which are not necessarily pristine conditions. 

Pretreatment:  The removal of material such as gross solids, grot, grease, and scum from flows 
prior to physical, biological, and chemical treatment processes to improve treatability.  The 
reduction of the amount of pollutants, the elimination of pollutants, or the alteration of the nature 
of pollutant properties in wastewater prior to or in lieu of discharging or otherwise introducing 
such pollutants into a publicly owned treatment works [40 C.F.R. § 403.3(q)].  Pretreatment may 
include screening, grit removal, stormwater, and oil separators.  With respect to stormwater, it 
refers to techniques employed in stormwater SCMs to help trap coarse materials and other 
pollutants before they enter the SCM. 

Recharge: The flow of groundwater from the infiltration of stormwater runoff. 

Recharge Volume: The portion of the water quality volume used to maintain groundwater 
recharge rates at development sites. 

Retention: The process of collecting and holding stormwater runoff with no surface outflow.  
Also, the amount of precipitation on a drainage area that does not escape as runoff.  It is the 
difference between total precipitation and total runoff. 

Retention/Detention Facility: A type of drainage facility designed either to hold water for a 
considerable length of time and then release it by evaporation, plant transpiration, and/or 
infiltration into the ground, or to hold stormwater runoff for a short period of time and then 
release it to the stormwater management system. 

Runoff: The term is often used in two senses. For a given precipitation event, direct storm 
runoff refers to the rainfall (minus losses) that is shed by the landscape to a receiving waterbody.  
In an area of 100 percent imperviousness, the runoff equals the rainfall.  Over greater time and 
space scales, surface water runoff refers to streamflow passing through the outlet of a watershed, 
including base flow from groundwater that has entered the stream channel. 

Soil Stabilization:  The use of measures such as rock lining, vegetation, or other engineering 
structure to prevent the movement of soil when loads are applied to the soil. 

Source Control: A type of SCM that is intended to prevent pollutants from entering 
stormwater.  A few examples of source control are erosion control practices, maintenance of 
stormwater facilities, constructing roofs over storage and working areas, and directing wash 
water and similar discharges to the sanitary sewer or a dead end sump. 

Stormwater:  That portion of precipitation that does not naturally percolate into the ground or 
evaporate, but flows via overland flow, interflow, channels, or pipes into a defined surface water 
channel or a constructed infiltration facility.  According to 40 C.F.R. § 122.26(b)(13), this 
includes stormwater runoff, snow melt runoff, and surface runoff and drainage. 
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Stormwater Control Measure (SCM):  Physical, structural, and/or managerial measures that, 
when used singly or in combination, reduce the downstream quality and quantity impacts of 
stormwater.  Also, a permit condition used in place of or in conjunction with effluent limitations 
to prevent or control the discharge of pollutants.  This may include a schedule of activities, 
prohibition of practices, maintenance procedures, or other management practices.  SCMs may 
include, but are not limited to, treatment requirements; operating procedures; practices to control 
plant site runoff, spillage, leaks, sludge, or waste disposal; or drainage from raw material storage. 

Stormwater Drainage System:  Constructed and natural features which function together as a 
system to collect, convey, channel, hold, inhibit, retain, detain, infiltrate, divert, treat, or filter 
stormwater. 

Stormwater Facility:  A constructed component of a stormwater drainage system, designed or 
constructed to perform a particular function or multiple functions.  Stormwater facilities include, 
but are not limited to, pipes, swales, ditches, culverts, street gutters, detention basins, retention 
basins, constructed wetlands, infiltration devices, catch basins, oil/water separators, sediment 
basins, and modular pavement. 

Structural SCMs: Devices which are constructed to provide temporary storage and treatment 
of stormwater runoff. 

Swale:  A shallow drainage conveyance with relatively gentle side slopes, generally with flow 
depths of less than one foot. 

Biofilter (same as a Biofiltration Swale): A sloped, vegetated channel or ditch that 
provides both conveyance and water quality treatment to stormwater runoff.  It does not 
provide stormwater quantity control but can convey runoff to SCMs designed for that 
purpose. 

Dry Swale: An open drainage channel explicitly designed to detain and promote the 
filtration of stormwater runoff through an underlying fabricated soil media.  It has an 
underdrain. 

Wet Swale:  An open drainage channel or depression, explicitly designed to retain water 
or intercept groundwater for water quality treatment.  

Technology-Based Effluent Limit: A permit limit for a pollutant that is based on the capability 
of a treatment method to reduce the pollutant to a certain concentration. 

Time of Concentration: The time period necessary for surface runoff to reach the outlet of a 
subbasin from the hydraulically most remote point in the tributary drainage area. 

Total Maximum Daily Load (TMDL):  The amount, or load, of a specific pollutant that a 
waterbody can assimilate and still meet the water quality standard for its designated use.  For 
impaired waters the TMDL reduces the overall load by allocating the load among current 
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pollutant loads (from point and nonpoint sources), background or natural loads, a margin of 
safety, and sometimes an allocation for future growth. 

Volumetric Runoff Coefficient (Rv): The value that is applied to a given rainfall volume to 
yield a corresponding runoff volume based on the percent impervious cover in a drainage basin. 

Water Quality-Based Effluent Limit (WQBEL): A value determined by selecting the most 
stringent of the effluent limits calculated using all applicable water quality criteria (e.g., aquatic 
life, human health, and wildlife) for a specific point source to a specific receiving water for a 
given pollutant. 

Water Quality SCM: An SCM specifically designed for pollutant removal. 

Water Quantity SCM:  An SCM specifically designed to reduce the peak rate of stormwater 
runoff. 

Water Quality Volume (Wqv): The volume needed to capture and treat 90 percent of the 
average annual stormwater runoff volume equal to 1 inch times the volumetric runoff coefficient 
(Rv) times the site area. 

Wetlands: Those areas that are inundated or saturated by surface water or groundwater at a 
frequency and duration sufficient to support, and that under normal circumstances do support, a 
prevalence of vegetation typically adapted for life in saturated soil conditions.  Wetlands 
generally include swamps, marshes, bogs, and similar areas.  This includes wetlands created, 
restored, or enhanced as part of a mitigation procedure. This does not include constructed 
wetlands or the following surface waters of the state intentionally constructed from sites that are 
not wetlands: irrigation and drainage ditches, grass-lined swales, canals, agricultural detention 
facilities, farm ponds, and landscape amenities. 

Wet Pond: A facility that treats stormwater for water quality by utilizing a permanent pool of 
water to remove conventional pollutants from runoff through sedimentation, biological uptake, 
and plant filtration. Synonymous with a retention basin. 

SOURCES: Most of the definitions are from EPA (2003), “BMP Design Considerations,” 600/R-
03/103, or EPA (2008), “Handbook for Developing Watershed Plans to Restore and Protect Our 
Waters,” EPA 841-B-08-002. 
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Appendix C 

Summary of Responses from State Stormwater Coordinators 


On February 21, 2007, on behalf of the committee, Jenny Molloy of EPA’s Office of Wastewater 
Management sent the following questions to a group of state stormwater program managers and 
received six responses (found in Tables C-1 and C-2). 

1. For industrial and/or construction: do you have information on non-filers, i.e., folks who 
should have submitted NOIs, but did not? If so, how old are these data, and how do they 
compare to overall numbers of those with permit coverage? How did you find and/or estimate 
the number of non-filers? 

2. Also for industrial and/or construction: do you have information on compliance rates? Yes, 
this is a really broad question, but something along the lines of: based on inspections (or 
monitoring data, or whatever metric you use), have you made any determinations on numbers of 
facilities out of compliance, or alternatively, in compliance? If so, define what you mean by 
compliance (paper violations, SWPPP/BMP inadequacies, water quality standards violations, 
etc.). 

TABLE C-1 Nonfilers 

State 

Information 
on 

Industrial 
Non-Filers 

Estimate 
Percent Non-
Filers as of 

Total 
Basis of 
Estimate 

Period of 
Estimate Comment 

CA Yes 50 percent of 
heavy industry 
statewide 

69 percent of 
industry within 
City of Los 
Angeles 

Study—CA Water 
Board, 1999; 
Duke and Shaver, 
1999. 

Study— 
Swamikannu et 
al., 2001 

1995–1998 

1998–2000 

MN No Study in 
progress 

OH No Plan outreach 
to business 

OR No Do not compile 
data 

VT Yes 88–90 percent 
of industry 

Mass mailing 2006 No response 
from 2,400 of 
3,000 mailings 

WI No 
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474 Urban Stormwater Management in the United States 

TABLE C-2 Compliance 

State 

Information on 
Compliance 

Rates 

Estimate of 
Covered 

Facilities Non-
Compliant 

Basis of 
Estimate 

Period of 
Estimate Comment 

CA Yes (Construction) 40 percent 
deficient in 
paperwork; 30 
percent with 
inadequate E&S 
controls 

MS4 
construction 
audit in Los 
Angeles and 
Ventura 
counties, and 
large CGP 
construction 
sites 

2002, 
2004, and 
2005 

Prioritized 
large CGP 
sites for 
inspection 

Yes (Industrial) 60 percent poor 
house-keeping 
practices; 40 
percent 
incomplete 
SWPPPs 

Transportation 
sector, 
plastics 
manufacturing 
inspections in 
Los Angeles 
County 

2005 and 
2007 

NH No Inspect in 
response to 
complaints 

OH No Inspect 
construction 
sites as a 
priority 

OR No Do not 
compile 
data 

VT No Plan to 
inspect for 
compliance 

WV Yes (Industrial) 66 percent failed 
to submit report 

Monitoring 
report 
submittal 
tracking 

2007 Mailed 
deficiency 
notices 

WI Yes (Construction) 38 percent with 
minor and 43 
percent with 
major violations 

A subsample 
of 1 percent of 
CGP sites 

2007 Perform 
inspections 
annually; no 
central 
database 
tracking 
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Appendix C 475 

In September 2007, the NRC Committee on Reducing Stormwater Discharge Contributions to 
Water Pollution sent the following survey to 50 state stormwater program managers. Responses 
were received from 18 states, including at least one from every EPA region. The blank survey is 
shown below, and Tables C-3 through C-9 contain the states’ responses. 

The NRC committee members will greatly appreciate receiving the following information from 
State Stormwater Coordinators. Please complete both sides of this form and return to 
Xavier Swamikannu, CalEPA, Los Angeles Regional Water Board, 
xswamikannu@waterboards.ca.gov or Fax: (213) 576-6625. 

State: 

Name of information provider: 


Please summarize your State’s Stormwater Permit Program 

Municipal Permit Industrial General Permit Construction General Permit 

What are the monitoring 
requirements? 

How is compliance demonstrated 
(monitoring or other activity)? 

To whom is the SWPPP 
submitted? 

Can an MS4 perform an 
inspection of an industry within 
its boundary? 

What industries are considered 
"high-risk”? 

Do BMP manuals exist for 
implementation guidance? 

No. of dedicated staff or FTEs 

Does your State Storm Water BMP Manual contain the following, and what are they? 
WQ sizing criteria 

Recharge criteria 

Channel protection criteria 

Overbank flood criteria 

Extreme flows 

Acceptable BMP list 

Detailed engineering specs for BMPs 

Soil and erosion control requirements 
(unless this is left to the local government) 
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476 Urban Stormwater Management in the United States 

TABLE C-3 Monitoring Requirements 
State Municipal Industrial Construction 

Alabama Monitoring requirements are 
specific to the Phase I MS4.  

MS4 Phase II permit does 
not require monitoring. 

Monitoring is specific to the 
General Permit type and 
associated discharge. 
Alabama has 18 NPDES 
Industrial Stormwater 
General Permits. 
http://www.adem.state.al.us/ 
genpermits.htm 

Monitoring is required under 
specific conditions, but in 
general compliance with the 
permit does not require 
monitoring. ADEM Admin. 
Code Chapter 335-6-12 is 
attached. 

California Monitoring requirements are 
specific to the Phase 1 MS4 
permits. 
MS4 Phase II permit 
monitoring is discretionary. 

2 wet weather sampling 
events per year – 4 basic 
parameters and other 
pollutants known to be on 
site. Quarterly visual 
monitoring. 

Visual monitoring before, 
during, and after rain events. 
Analytical monitoring for 
discharges to sediment-
impaired waterbodies.  

Connecticut Sample six outfalls once a 
year. Twelve chemical 
parameters. 

Sample all outfalls once a 
year. Ten chemical 
parameters plus aquatic 
toxicity. 

None, yet. Soon to modify 
permit to sample for 
turbidity. 

Georgia Dry weather outfall 
screening. 

Standard monitoring from 
the EPA MSGP. Additional 
monitoring for the pollutant 
of concern for industries that 
may be causing or 
contributing to stream 
impairment. 

Monitoring is required for a 
qualifying rain event (0.5 
inch) once after clearing and 
grubbing, and once after 
mass grading. 

Hawaii Visual and water chemistry 
sampling. 

Visual and water chemistry 
sampling. 

Visual 

Maine None No benchmark monitoring, 
only effluent limitations. 
Additional monitoring upon 
request based on discharges, 
complaints, audits, or 
inspections 

None 

Minnesota The Phase I MS4 permits for 
Minneapolis and St. Paul 
require monitoring. MS4 
Phase II permit does not 
require monitoring. 

The current state MSGP 
does not have monitoring 
requirements. The proposed 
next term draft permit would 
require at least 4 stormwater 
monitoring events per year. 

The current state CGP does 
not require monitoring. The 
proposed next term draft 
permit is not expected to 
include monitoring.  

Nebraska Stormwater monitoring 
required on different use 
sites. BMP monitoring. 

None. Monitoring can be 
required by the director 
through permit.  

None. Monitoring can be 
required by the director 
through permit. 

Nevada Required for storm events 
that produce runoff. 

None None 

New York Ad hoc Similar to monitoring in the 
EPA MSGP. 

None. Self-inspection. 
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Appendix C 477 

State Municipal Industrial Construction 
Ohio Phase I MS4 permits require 

some chemical and 
biological monitoring. 
Phase II MS4 permit does 
not require mandatory 
monitoring, although 
recommended as part of 
IDDE program.  

Similar to monitoring in the 
EPA MSGP, except 
annually. No priority 
chemical monitoring 
required. 

For the state CGP, no 
chemical monitoring. For 
special watershed CGPs 
associated with TMDLs, 
TSS monitoring required. 

Oklahoma Phase 1 MS4s permits 
require dry weather 
monitoring, floatables 
monitoring, and watershed 
characterization monitoring, 
including biological 
assessments. 

Quarterly visual monitoring 
and annual analytical 
monitoring. 

None 

Oregon Monitoring requirements are 
specific to the Phase I MS4.  
The Phase II MS4 permit 
does not require monitoring, 
though some permittees do 
monitor on their own 
accord. The average 
frequency is 2-4 times a 
year. 

Industrial facilities required 
to sample their stormwater 
discharge 4 times per year. 
Also required to conduct 
visual monitoring of their 
discharge on a monthly basis 
when discharge is present. 
Mining sites in addition are 
subject to the same 
requirements as in the state 
CGP since sediment is the 
main pollutant of concern. 

None. However, permittees 
discharging stormwater to 
waters listed specifically for 
turbidity/sedimentation on 
the most recent 303(d) list or 
that have a TMDL for 
turbidity/sedimentation have 
the option of either 
monitoring for turbidity or 
implementing additional 
BMPs. 

Vermont None other than the 
development of an IDDE 
program and follow-up until 
elimination occurs 

Benchmark monitoring for 
individual sectors, quarterly 
for the first year. Visual 
inspection 4 times per year. 
Effluent limitations (if 
applicable) once per year. 

None at present. Turbidity 
monitoring for moderate-
risk projects included in 
draft CGP. 

Virginia Monitoring requirements are 
specific to the Phase I MS4 
permit. The Phase II MS4 
permit does not require 
monitoring. 

Benchmark and effluent 
limitation (the same as 
EPA's 2000 MSGP), except 
we only require one sample 
per year for benchmark 
samples. 

None 

Washington Monitoring requirements are 
specific to the Phase I MS4, 
Outfall conveyance system 
monitoring. Selected outfalls 
for representative land uses 
are monitored intensively 
for a wide range of chemical 
constituents including 
toxicity. BMP effectiveness 

Industry required to sample 
for turbidity, pH, zinc, and 
petroleum oil and grease. If 
exceeds zinc benchmark, 
then also need to monitor for 
total copper, total lead, and 
hardness. There are 
additional monitoring 
requirements for different 

All state CGP sites are 
required to do weekly 
monitoring for turbidity and 
pH. If benchmark exceeded, 
specific actions/responses 
are triggered. For sites 
which discharge to waters 
impaired by phosphorous, 
turbidity, fine sediments, or 
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478 Urban Stormwater Management in the United States 

State Municipal Industrial Construction 
monitoring. Selected 
stormwater BMPs are 
monitored to determine 
performance and how 
effective the designs are.  
The Phase II MS4 permit 
does not require monitoring, 
except as required under the 
IDDE program or for a 
TMDL. 

industry categories. For 
discharges to impaired 
303(d) waters monitor 
required for the pollutants 
for which the waterbody is 
impaired.  

high pH, monitoring 
required for these 
parameters additionally. 

West 
Virginia 

NA Benchmark monitoring. 
Sector specific.  

None 

Wyoming None Benchmark monitoring for 
timber, metal mining, 
concrete and gypsum, 
junkyards and recycling. 
Effluent limitation 
monitoring for coal piles, 
concrete manufacture, and 
asphalt emulsion. 

None 

NOTE: NA, not answered. 
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TABLE C-4 How is Compliance Demonstrated? 
State Municipal Industrial Construction 

Alabama MS4 Phase I – monitoring 
and BMPs 
MS4 Phase II – BMPs 

Monitoring reporting and 
BMP implementation 

Inspections. Monitoring; 
SWPPP implementation 
during inspection; aerial 
reconnaissance 

California Annual and monitoring 
reporting. MS4 audits and 
inspections. 

Annual and monitoring 
reporting. Inspections. 

Annual certifications. 
Inspections 

Connecticut Annual and monitoring 
reporting. 

Annual and monitoring 
reporting. Inspections. 

Inspections. SWPPP review 
and implementation for 
large projects. 

Georgia Annual and monitoring 
reporting. 

Annual and monitoring 
reporting. 

Reporting. 

Hawaii Annual and Monitoring 
reporting. Inspections. 

Annual and monitoring 
reporting. Inspections. 

Inspections. Reporting. 

Maine Annual reporting and 
municipal audits. 

Inspections and audits, at 
least two per 5-year permit 
term. 

NA 

Minnesota Annual reporting and 
inspections. 

Nebraska MS4 audits and annual 
reporting. 

Inspections and SWPPP 
implementation.  

Inspections and SWPPP 
implementation—complaint 
only. 

Nevada Annual reporting, MS4 
audits, inspections. 

Annual reporting, 
inspections 

Inspections. 

New York Annual reporting and MS4 
audits. 

Annual and monitoring 
reporting. Inspections. 

Inspections and SWPPP 
implementation. 

Ohio Annual reporting. SWPPP implementation. SWPPP implementation.  
Oklahoma Annual reporting. MS4 

audits and compliance 
schedules. 

Annual and monitoring 
reporting. Inspections. 

SWPPP implementation 
and inspections based on 
complaints received. 

Oregon Annual and monitoring 
reporting. 

Annual and monitoring 
reporting. Action Plan 
approval. 

Inspections and SWPPP 
implementation.  

Vermont Annual reporting and MS4 
audits. 

Monitoring reporting. Inspections, recordkeeping. 

Virginia Registration statement 
BMP implementation. 

Monitoring reporting and 
inspections. 

Inspections. SWPPP and 
E&S plan implementation. 

Washington Implementation of 
prescriptive stormwater 
management program. 

Monitoring reporting and 
inspections. 

Inspections and monitoring 
reporting. 

West Virginia NA SWPPP implementation 
and monitoring reporting. 

Inspections. SWPPP 
implementation. 

Wyoming Periodic MS4 audits. Inspections, monitoring 
reporting. 

Inspections. 

NOTE: NA, not answered. 
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480 Urban Stormwater Management in the United States 

TABLE C-5 To Whom Is the SWPPP Submitted? 
State Municipal Industrial Construction 

Alabama MS4 Phase I – Storm Water 
Management Program 
(SWMP) sent to state. 
Should be available for 
review at the time of 
inspection. (SWPPP 
information should also be 
provided to the 
department.)  

MS4 Phase 2 – SWMP 
submitted with the Notice 
of Intent (NOI). 

No submittal to state. The 
SWPPP must be kept on 
site and made available for 
review at the time of 
inspection. 

No submittal to state. The 
SWPPP must be kept on 
site and made available for 
review at the time of 
inspection. 

SWPPP required to be 
submitted under certain 
circumstance during 
registration and re-
registration. 

California MS4 Phase 1 – SWMP 
incorporated as prescriptive 
requirements in the permit. 
MS4 Phase 2 – SWMP 
submitted to state with NOI 

No submittal to state. The 
SWPPP must be kept on 
site and made available for 
review at the time of 
inspection. 

No submittal to state. The 
SWPPP must be kept on 
site and made available for 
review at the time of 
inspection. 

Connecticut NA The SWPPP is submitted to 
the state only if requested. 

The SWPPP is submitted to 
the state only if requested. 

Georgia The SWMP is submitted to 
the state. 

The SWPPP is submitted to 
the state only if requested. 
Otherwise it is kept on-site. 

The E&S Control Plan 
equivalent to the SWPPP is 
submitted to the Local 
Issuing Authority. It is also 
submitted to the state if the 
project disturbs more than 
50 ac, or if there is no LIA. 

Hawaii NA The SWMP is submitted to 
the state. 

The SWMP is submitted to 
the state. 

Maine NA The SWPPP is submitted to 
the state only if requested. 

The E&S Control Plan 
equivalent to the SWPPP is 
submitted to the state for 
review. 

Minnesota Phase 1 MS4 - The SWMP 
is submitted to the state for 
review and public notice. 

The SWPPP is not required 
to be submitted to the state.  

The SWPPP must be must 
be submitted to the state for 
review for projects 
disturbing 50 acres or more, 
and has a discharge point 
within 2,000 feet of an 
impaired or special water 
listed in the state CGP. A 
SWPPP must also be 
submitted for projects 
proposing to use alternative 
method(s) for the 
permanent stormwater 
management system. 
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State Municipal Industrial Construction 
Nebraska NA The SWPPP is submitted to 

the state only if requested. 
The SWPPP is submitted to 
the MS4 permittee and to 
the state when requested. 

Nevada NA No submittal to state. The 
SWPPP must be kept on 
site. 

No submittal to state. The 
SWPPP must be kept on 
site. 

New York NA Some SWPPPs submitted 
to state (very few). 

About 1/6 SWPPPs 
submitted to state. 

Ohio NA The SWPPP is submitted to 
the MS4 permittee and to 
the state when requested. 

The SWPPP is submitted to 
the state. 

Oregon NA The SWPPP is submitted to 
the state on first application 
and when renewing 
coverage under the state 
MSGP. 

The SWPPP is submitted to 
the state on first application 
and when renewing 
coverage under the state 
CGP. Projects that are 
greater than 5 acres are 
subject to public notice and 
comment.  

Vermont NA A copy of the SWPPP is 
submitted to the state, and 
the original kept on site. 

The E&S Control Plan is 
submitted to the state. Low-
risk projects have a 
standard assigned E&S 
Control Plan – “Low Risk 
Handbook”. 

Virginia NA No submittal to the state. 
The SWPPP must be kept 
on-site. 

No submittal to the state. 
The SWPPP must be kept 
on-site. 

Washington NA The SWPPP is submitted to 
the state upon first 
application only. 
Otherwise, the SWPPP 
must be kept on site and 
must be made available to 
the state, the MS4 
permittee, or the public 
upon request. 

The SWPPP is not 
submitted to the state. The 
SWPPP must be kept on 
site and must be made 
available to the state, the 
MS4 permittee or the public 
upon request. 

West Virginia NA The SWPPP is submitted to 
the state upon first 
application only. 

The SWPPP is submitted to 
the state. 

Wyoming NA The SWPPP is submitted to 
the state for facilities >50 
ac. Class 1 waters not 
eligible for coverage under 
the state MSGP. 

The SWPPP is submitted to 
the state for projects >100 
ac or on Class 1 waters. 

NOTE: NA, not applicable. 
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TABLE C-6 Can an MS4 Inspect Industries Within Its Boundary? 
Alabama Yes, if adequate legal authority exists. 
California Yes. Local agencies inspection to ensure compliance with local stormwater or 

municipal ordinance. 
Connecticut Yes. Nothing specific. State MSGP requires industries to comply with the 

stormwater management program of the MS4 in which they are located. 
Georgia Yes 
Hawaii Yes 
Maine Yes 
Minnesota Yes. Capability to do this varies with the MS4. 
Nebraska Yes. Phase 1 MS4s only. 
Nevada Yes 
New York Yes. MS4s can inspect for illicit discharge detection and elimination. Industries 

can be inspected under local authority, but local inspections are infrequently 
conducted. 

Ohio Yes. Phase I MS4s can check for MSGP coverage and that a SWPPP exists in 
conjunction with pretreatment inspections. 

Oklahoma Yes 
Oregon Yes, under various authorities. Pretreatment, industrial stormwater, construction 

stormwater, etc. 
Vermont Yes. The MS4 can request an inspection but can be denied access. 
Virginia No. No state statute for private property access to inspect for stormwater 

management. Some do use Fire Marshall’s authority through the fire code. 
Washington Yes 
West Virginia NA 
Wyoming Yes. If the MS4 has authority. 
NOTE: NA, not answered. 
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TABLE C-7 What Industries Are Considered High Risk? 
Alabama Metal foundries.  
California None specified in the state MSGP. Some MS4 permits may specify high-risk 

industries. Construction activity discharging to sediment-impaired waterbodies 
are identified as high risk in the state CGP. 

Connecticut None specified in the state MSGP. 
Georgia None specified in the state MSGP. Facilities that may be causing or contributing 

to stream impairment are high risk. 
Hawaii None specified in the state MSGP 
Maine Auto salvage, scrap metal recycling, boatyards and marinas, concrete and 

asphalt, batch plants, vehicle maintenance facilities. 
Minnesota None specified in the state MSGP. Heavy industries are considered higher risk.  
Nebraska Ethanol, scrap metal recycling. 
Nevada Waste oil recyclers, auto salvage, aggregate mines, cement plants. 
New York Auto salvage, scrap recycling.  
Ohio None specified in the state MSGP. Individual stormwater permits required for 

some airports, landfills, sand and gravel operations, and bulk terminals. 
Oklahoma None specified in the state MSGP. 
Oregon None specified in the state MSGP. 
Vermont None specified in the state MSGP. Gravel pits, salvage yards, scrap recycling 

facilities are considered high risk.  
Virginia None specified in the state MSGP. 
Washington MS4 permit identifies a list of industries and land uses that the permittee must 

inspect (See Permit appendix 8). 
West Virginia None specified in the state MSGP. Mills and auto salvage yards are considered 

high risk. 
Wyoming None specified in the state MSGP. Case by case based on proximity to high class 

waters and industry type. 
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TABLE C-8 Do State BMP Manuals Exist for Implementation Guidance? 
State Municipal Industrial Construction 

Alabama No. Use EPA materials. No. Use EPA Materials. Yes. State E&S Manual. 
http://swcc.state.al.us/erosio 
n_handbook.htm 

California Yes. CASQA and Caltrans 
manuals. Not officially 
adopted. 

Yes. CASQA and Caltrans 
manuals. Not officially 
adopted 

Yes. CASQA and Caltrans 
manuals. Not officially 
adopted. 

Connecticut No No. An SWPPP guidance 
document is available 
online. 

Yes. E&S Guidelines (2002) 
and CT Stormwater Quality 
Manual (2004). 

Hawaii No. Use EPA materials. No. Use EPA materials. No. Use EPA materials. 
Georgia Yes. Georgia Stormwater 

Management Manual. 
No. Use EPA materials. Yes. Manual for Erosion and 

Sediment Control in 
Georgia. 

Maine Yes Yes Yes 
Minnesota Yes. The Minnesota 

Stormwater Manual at: 
http://www.pca.state.mn.us/ 
water/stormwater/stormwate 
r-manual.html 
Stormwater BMPs – 
Protecting Water Quality in 
Urban Areas at: 
http://www.pca.state.mn.us/ 
water/pubs/sw-
bmpmanual.html 

No. Plan to develop one. Yes. Fact sheets and 
guidance at: 
http://www.pca.state.mn.us/ 
water/stormwater/stormwate 
r-ms4.html#bmp 

Nebraska No No No 

Nevada Yes Yes Yes 

New York Yes Yes. A few state materials. Yes 

Ohio No. Use EPA materials. No. Use EPA materials. Yes. 
http://www.dnr.state.oh.us/w 
ater/rainwater/default/tabid/ 
9186/Default.aspx 

Oklahoma No. Use EPA materials. No. Use EPA materials. No. Use EPA materials. 
Oregon No No. Have BMP technical 

assistance guidance 
documents. 

Yes. Use of Oregon BMP 
manual is optional. 

Vermont Yes No Yes. Standards for 
designers, a field guide for 
contractors (2006), and the 
Low Risk Handbook. 

Virginia Yes. E&S control and 
stormwater handbooks. 

No Yes. E&S control and 
stormwater handbooks. 
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State Municipal Industrial Construction 
Washington Yes. 

Stormwater Management 
Manual for Western 
Washington (2005) and 
Stormwater Management 
Manual for Eastern 
Washington (2004) 

Yes. 
http://www.ecy.wa.gov/prog 
rams/wq/stormwater/manual 
.html 

Yes. 
http://www.ecy.wa.gov/prog 
rams/wq/stormwater/eastern 
_manual/index.html 

West 
Virginia 

No No Yes 

Wyoming No No. Refer to manuals from 
other states. 

No. Refer to manuals from 
other states. 
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TABLE C-9 Full-Time Staff Dedicated to the Stormwater Program 
State Municipal Industrial Construction Total Statewide 

Alabama 1.5 7 25–30 33.5–38.5 
California 89 
Connecticut 5 
Georgia 4.5 2.5 46 53 
Hawaii 0.5 1 2 3.5 
Maine 0.7 2.5 NA 
Minnesota 4.3 14 36 
Nebraska 3 
Nevada 1 1.5 3 5.5 
New York 7 1 11 19 
Ohio 18 
Oklahoma 7 
Oregon 1 4–5 (shared with 

construction) 
4–5 (shared with 

industrial) 
5–6 

Vermont 0.5 2 5 7.5 
Virginia 3 8 (shared with 

other programs) 
10 13 

Washington 10 17 16 43 
West Virginia NA 1 5 
Wyoming 4 
NOTE: NA, not answered. 
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Appendix D 

Select Stormwater Model Descriptions and Application 


DESCRIPTION OF THE SOIL AND WATER ASSESSMENT TOOL  

The Soil and Water Assessment Tool (SWAT) model (Arnold et al., 1998; Arnold and 
Fohrer, 2005; Gassman et al., 2007) is a tool for assessing water resource and nonpoint source 
pollution problems for a wide range of scales and environmental conditions across the globe 
(SWAT, 2008). SWAT is being used in the United States to support total maximum daily load 
(TMDL) analysis, to research the effectiveness of conservation practices within the U.S. 
Department of Agriculture Conservation Effects Assessment Program initiative (Mausbach and 
Dedrick, 2004; CEAP, 2007), to perform “macro-scale assessments” for large regions such as the 
upper Mississippi River basin (Arnold et al., 1999; Jha et al., 2006), and for a wide range of 
other water use and water quality applications. It is primarily used in agricultural watersheds, but 
an agricultural model must be used with an urban runoff model, such as WinSLAMM, when a 
watershed has both urban and agricultural nonpoint sources. 

SWAT has been found to be sound and suitable for long-term continuous simulations in 
agricultural watersheds (Borah and Bera, 2004). Although the model is primarily used for 
evaluating agricultural runoff problems, it is very useful for evaluating sources of pollutants and 
the benefits of management practices in watersheds containing both agricultural and urban areas, 
especially for TMDL analysis. Output from urban management models, such as WinSLAMM, 
can be input to SWAT for a mass balance analysis of pollutant sources and an evaluation of the 
most cost-effective approach to achieving pollutant reduction goals.  

SWAT is a basin-scale, continuous-time model that operates on a daily time step and is 
designed to predict the impact of management (point and nonpoint) on water, sediment, and 
agricultural chemical yields in ungauged watersheds. The model is a physically based model 
developed to simulate landscape processes with a high level of spatial detail in large watersheds. 
A watershed is divided into multiple subwatersheds, which are then further subdivided into 
hydrologic response units (HRUs) that consist of homogeneous land-use, management, and soil 
characteristics. A watershed can also be divided into only subwatersheds that are characterized 
by dominant land uses, soil type, and management. 

Processes simulated in the model are driven by the water balances in the watershed. The 
water balance is separated into a land phase and a routing phase of the hydrologic cycle. Loads 
of water, sediment, nutrients, and pesticides are controlled by the land phase. The routing phase 
determines the movement of water, sediments, nutrients, and pesticides through the channel 
network to the outlet of the watershed. The overall hydrologic balance is calculated for each 
HRU. This combination of upland and channel processes is an important strength of SWAT.  

Input information required to run the model include climatic data, soil properties, 
topography, vegetation, and land management practices in the watershed. Since most of the 
inputs are physically based or readily available, the watersheds can be modeled without 
collecting any monitoring data. It is important to note that SWAT is not a “parametric model” 
with a formal optimization procedure to fit any data (Santhi et al., 2005). Instead, a few 
important variables that are not well defined physically—such as runoff curve number, or the 
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Universal Soil Loss Equation’s cover and management factor—may be adjusted to provide a 
better fit.  

A key strength of SWAT is a flexible framework that allows the simulation of a wide 
variety of conservation practices and other best management practices, such as fertilizer and 
manure application rates and timing, cover crops, filter strips, conservation tillage, irrigation 
management, flood prevention structures, grassed waterways, and wetlands. The majority of 
conservation practices can be simulated in SWAT with straightforward parameter changes. 

THE SOURCE LOADING AND MANAGEMENT MODEL 

WinSLAMM, the Source Loading and Management Model, was developed starting in the 
mid-1970s as part of early EPA street cleaning and receiving water projects in San Jose (Pitt, 
1979) and Coyote Creek, California (Pitt and Bozeman, 1982). The primary purpose of the 
model is to identify sources of urban stormwater pollutants and to evaluate the efficiency of 
stormwater control measures. During the mid-1980s, the model was expanded to include more 
management options beyond street cleaning. The Nationwide Urban Runoff Program projects 
(EPA, 1983) provided a large dataset for model, especially for Alameda County, California (Pitt 
and Shawley, 1982); Bellevue, Washington (Pitt and Bissonnette, 1994); and Milwaukee, 
Wisconsin (Bannerman et al., 1983). Research funded by the Ontario Ministry of the 
Environment, Ottawa (Pitt, 1987), and the Toronto Area Watershed Management Strategy study 
in the Humber River (Pitt and McLean, 1986) also provided much information on bacteria 
sources in urban areas. During the mid-1980s, the model started to be used by the Wisconsin 
Department of Natural Resources (DNR) in their Priority Watershed Program (Pitt, 1986). The 
first Windows version of the model was developed in 1995 and the current version is 9.3. The 
model is continuously being updated based on user needs and new research (recent and current 
support from the Stormwater Management Authority of Jefferson County, Alabama; the 
Tennessee Valley Authority, Economic Development group; WI DNR; the USGS; and 
Imbrium). The next version currently being developed will include drag-and-drop watershed 
elements and more complete routing options. 

Over the years, WinSLAMM has been extensively revised and expanded and now 
includes a wide range of capabilities. The following lists several important model features: 

•	 The model can evaluate a long series of rain events; usually one to five years of typical 
rains are used, but several decades of rains can be evaluated. 

•	 The model is based on actual field data. Street dirt accumulation and wash-off equations 
and direct runoff from paved surfaces during all rains are used, for example, based on 
many thousands of actual measurements. 

•	 The effects of compacted urban soils are also considered. 
•	 Uncertainties of many modeling parameters are represented by built-in Monte Carlo 

components. 
•	 Costs of control practices can be directly calculated and considered in model runs. 
•	 Runoff flow-duration probability distributions and associated receiving water biological 

conditions are calculated based on site conditions and the control measures being used. 
•	 The model can be interfaced with several other models for more detailed drainage system 

and receiving water evaluations. 
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Appendix D 489 

Prior descriptions of WinSLAMM have been presented during the Engineering 
Foundation and in the Urban Water Modeling Conference series, and in other publications (e.g., 
Pitt, 1986, 1997, 1999; Pitt and Voorhees, 2002). The model website 
(http://www.winslamm.com/) also contains further model descriptions and references. 
The applications of WinSLAMM include the following: 

• Permit compliance—municipal pollutant loadings and discharge reductions 
• Evaluate alternative stormwater controls 

o City-wide 
o Watershed 
o Site development 

• Identify critical drainage areas: 
o ID critical land uses 
o ID critical source areas  
o Assist with cost-sharing 
o Identify the most cost-effective stormwater control and development scenarios. 

WinSLAMM is an urban stormwater model (it does not directly address agricultural areas, etc.). 
It is designed to be effective for multiple scales (individual lots to whole communities) and to 
calculate annual or seasonal pollutant loads. It evaluates individual or multiple stormwater 
control scenarios (source area, land use, drainage, outfalls), as shown in the following table: 

Hydro-
dynamic 
Devices 

Wet 
Detention 
Ponds 

Street 
Cleaning 

Biofil-
tration 

Porous 
Pave-
ment 

Rain 
Barrels/ 
Tanks 

Beneficial 
Uses of 
Stormwater 

Grass 
Swales 

Catch-
basin 
Cleaning 

Drainage 
Disconnec 
tions 

Roof X X X X X X 
Paved Parking/Storage X X X X X X X 
Unpaved Parking/Storage X X X X X X 
Playgrounds X X X X X X X 
Driveways  X X X X X X 
Sidewalks/Walks X X X X X X 
Streets/Alleys X X X X 
Undeveloped Areas X X X X X 
Small Landscaped Areas X X X X X 
Other Pervious Areas X X X X X 
Other Impervious Areas X X X X X X X 
Freeway Lanes/Shoulders X X X 
Large Landscaped Areas X X X 
Land Uses (multiple source 
areas) X 

X X X 

Drainage System  X X X X X X X 
Outfall X X X X X 
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The effectiveness of stormwater control measures (SCMs) are calculated based on the 
actual sizing and other attributes of the devices, the source area or outfall location characteristics, 
and the calculated runoff characteristics. The model does a complete mass balance and routing of 
water volume and particulate mass, considering the combined effects of all controls. Hydraulic 
and particle size routing occurs individually for each device, although serial effects of multiple 
devices are being expanded for these parameters in the newer model versions. The effects of the 
sedimentation controls are calculated using modified Puls hydraulic routing with surface 
overflow rate particulate routing. The performance of wet ponds has been verified by extensive 
monitoring of several ponds (http://unix.eng.ua.edu/~rpitt/SLAMMDETPOND/WinDetpond/ 
WinDETPOND%20user%20guide%20and%20documentation.pdf ). The infiltration and 
biofiltration devices use a combination of hydraulic routing with infiltration and evaporation 
losses, plus any pumped withdrawals. Evapotranspiration losses are being added to the devices in 
the next model update. Underdrain filtering is based on extensive tests of media filtration. Grass 
swale performance is calculated based on extensive laboratory and outdoor testing of particulate 
trapping of shallow flowing water and infiltration losses (Johnson et al., 2003; Kirby et al., 2005; 
Nara et al., 2006). Porous pavement performance is calculated based on infiltration losses and 
clogging effects. Street cleaning and catch-basin benefits are based on extensive EPA research, 
and newer updated research that has examined modern equipment. Hydrodynamic devices are 
based on the basic sedimentation processes but have been verified by tests conducted by the 
USGS and the DNR, plus continued tests at the University of Alabama. The following figure 
shows some example screen shots used to enter information for some of the controls. 
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Hydrodynamic Device Input Screen Main Wet Detention Pond Input Screen 

Street Cleaning Input Screen 
Porous Pavement Input Screen 

Biofilter Input Screen 

Grass Swale Input Screen 
Example control practice input screens for WinSLAMM. 
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Each land use is described by characterizing elements for each source area within the 
land use, including source area and land-use controls. Outfall and drainage system controls are 
described using the dropdown menus. A new drag-and-drop interface is currently being 
developed that will allow greater efficiency and flexibility in placement of controls and multiple 
land-use source areas. The following figure shows these screens. 

Current source area WinSLAMM screen and new drag-and-drop routing screen being developed. 

The calculated outputs from WinSLAMM are organized in several tiers. For most of the 
output options, a summary table is presented. The data in the summary table includes the 
following information: 

•	 Runoff volume (ft3, percent reduction; and Rv, runoff coefficient), particulate solids (lbs 
and mg/L), for 

o	 source area total without controls, 
o	 total before drainage system, 
o	 total after drainage system, and 
o	 total after outfall controls. 

•	 Total control practice costs: 
o	 capital costs, 
o	 land cost, 
o	 annual maintenance cost, 
o	 present value of all costs, and 
o	 annualized value of all costs. 

•	 Receiving water impacts due to stormwater runoff: 
o	 calculated Rv with and without controls, 
o	 approximate biological condition of receiving water (good, fair, or poor), and 
o	 flow duration curves (probabilities of flow rates for current model run and without 

controls). 
Most of this information is included on the first output page, while the flow duration curves are 
included on an optional second page, as shown in the following figure. 
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Summary Table with Detailed Output Tabs Flow Duration Summary Output Option 

The tabs along the top of the summary table enable additional information to be displayed 
for runoff volume, particulate solids, and pollutants, such as the following: 

•	 Runoff volume (ft3), source area contributions, particulate solids (lbs and mg/L), and 
pollutants (lbs and mg/L) 

o	 by source area for each rain event, 
o	 land-use total, 
o	 summary for all rains, 
o	 total for land use and for each event, 
o	 outfall summary, before and after drainage system and before and after outfall 

controls, 
o	 Rv (runoff volume only), 
o	 total losses (runoff volume only), and 
o	 calculated curve number (runoff volume only). 

An example of the detailed data for runoff volume is shown in the following figure. 

Runoff volume detailed WinSLAMM output. 
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Another group of output options are “one-line-per-event” datasets saved in a csv file 
format that can be opened in a spreadsheet for further data manipulation. These files can also be 
examined by selecting the “utilities/view file/use notepad or use Windows view,” pull-down 
menu option from the main WinSLAMM page. The data presented in these files include “One-
Line per Event Runoff Details,” with data for each event and statistical summaries for all events 
(number of events, total, equivalent annual total, minimum, maximum, average of all events, 
median, standard deviation, and coefficient of variation): 

• rain duration (hours), 
• rain inter-event period (days), 
• runoff duration (hours), 
• rain depth (inches), 
• runoff volume (ft3), 
• Rv, 
• average flow (cfs), 
• peak flow (cfs), and 
• suspended solids (lbs and mg/L). 

One of the main features of WinSLAMM is to identify the sources of pollutants for 
different rain conditions for a specific development. The following example plot shows how 
runoff volume originates from different sources in a medium-density residential area for different 
categories of rains. This type of plot is very useful when determining the most likely effective 
locations for stormwater controls, or for changes in development characteristics. 

A powerful feature of WinSLAMM is the batch processor that enables many control 
options to be quickly compared for an area. The following plot of the cost-performance data for 
one study site shows the unit costs associated with preventing particulate solids from being 
discharged from an area: 
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THE STORMWATER MANAGEMENT MODEL, VERSION 5 

The Stormwater Management Model (SWMM) can be used to evaluate a number of 
urban water hydrology and hydraulic problems. It is commonly used to design and evaluate 
separate storm drainage and sanitary systems and to evaluate combined sewers. Its detailed 
hydraulic capabilities have made it the most popular tool for evaluating CSO problems and 
controls. SWMM also includes various water quality options and it is currently being expanded 
to include a variety of low-impact development options. 

The U.S. EPA National Risk Management Laboratory and CDM, Inc., completely 
recoded the SWMM software recently, with the release of SWMM5. The original version of this 
software was developed between 1969 and 1971, with Metcalf and Eddy (M&E) of Palo Alto, 
California, as the main contractor to develop the different modules in the program. M&E 
subcontracted some of the modules to Water Resources Engineers of Walnut Creek, California 
(WRE) and the University of Florida (UoF). WRE (now part of CDM) developed the original 
RUNOFF, RECEIV, and GRAPH models. M&E developed the RUNOFF quality and 
STORAGe/Treatment routines. UoF developed the TRANSPORT module. In 1973, WRE 
developed the TRANS model that later in 1977 was modified to EXTRAN (Larry Roesner). Also 
in 1977, William James developed the minicomputer version known as FASTSWMM and 
SWESWMM. In 1984, Computational Hydraulics Institute (CHI), the company formed by 
William James, developed the first user-friendly microcomputer version known as PCSWMM. 
In 1988, version 4 of SWMM was released by EPA and included some of the enhancements 
developed by PCSWMM. Since that time, UoF (Wayne Huber and Jim Heaney), the University 
of Guelph (where William James taught), and Oregon State University (Wayne Huber) have 
been improving version 4, with the release of version 4.4gu in 1999 (James et al., 2002). 

SWMM5 was developed for many reasons: the previous versions were developed in 
DOS-based FORTRAN over more than a 30-year period with different levels of documentation. 
The development of the Windows environment and object-oriented programming techniques 
improved programming capabilities and graphical user interfaces. One advantage of the new 
model is that only a single file is needed, and not multiple modules, for a single simulation. A 
single file can now be created that contains RUNOFF, TRANSPORT, and/or EXTRANS at the 
same time. SWMM5 uses the same environment that EPANET uses, assigning the values to the 
objects used during the simulation. Other reasons for the new SWMM version are its ability to 
eventually develop routines for modeling SCMs, to improve the routing procedures of water 
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496 Urban Stormwater Management in the United States 

quality in the model, and to create the possibility to simulate real-time control by manipulating 
control structures (EPA, 2002). 

The following summary of SWMM5’s capabilities and applications is from the EPA’s 
SWMM5 website, where one can download the model and documentation 
(http://www.epa.gov/ednnrmrl/models/swmm/index.htm). 
“The EPA Storm Water Management Model (SWMM) is a dynamic rainfall-runoff simulation 
model used for single event or long-term (continuous) simulation of runoff quantity and quality 
from primarily urban areas. The runoff component of SWMM operates on a collection of 
subcatchment areas that receive precipitation and generate runoff and pollutant loads. The 
routing portion of SWMM transports this runoff through a system of pipes, channels, 
storage/treatment devices, pumps, and regulators. SWMM tracks the quantity and quality of 
runoff generated within each subcatchment, and the flow rate, flow depth, and quality of water in 
each pipe and channel during a simulation period comprised of multiple time steps.  

Capabilities 

SWMM accounts for various hydrologic processes that produce runoff from urban areas. 
These include: 

•	 time-varying rainfall  
•	 evaporation of standing surface water  
•	 snow accumulation and melting  
•	 rainfall interception from depression storage 
•	 infiltration of rainfall into unsaturated soil layers 
•	 percolation of infiltrated water into groundwater layers  
•	 interflow between groundwater and the drainage system 
•	 nonlinear reservoir routing of overland flow.  

Spatial variability in all of these processes is achieved by dividing a study area into a collection 
of smaller, homogeneous subcatchment areas, each containing its own fraction of pervious and 
impervious sub-areas. Overland flow can be routed between sub-areas, between subcatchments, 
or between entry points of a drainage system. 

SWMM also contains a flexible set of hydraulic modeling capabilities used to route 
runoff and external inflows through the drainage system network of pipes, channels, 
storage/treatment units and diversion structures. These include the ability to: 

•	 handle drainage networks of unlimited size  
•	 use a wide variety of standard closed and open conduit shapes as well as natural channels  
•	 model special elements such as storage/treatment units, flow dividers, pumps, weirs, and 

orifices 
•	 apply external flows and water quality inputs from surface runoff, groundwater interflow, 

rainfall-dependent infiltration/inflow, dry weather sanitary flow, and user-defined inflows  
•	 utilize either kinematic wave or full dynamic wave flow routing methods  
•	 model various flow regimes, such as backwater, surcharging, reverse flow, and surface 

ponding 
•	 apply user-defined dynamic control rules to simulate the operation of pumps, orifice 

openings, and weir crest levels 
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In addition to modeling the generation and transport of runoff flows, SWMM can also 
estimate the production of pollutant loads associated with this runoff. The following processes 
can be modeled for any number of user-defined water quality constituents: 

•	 dry-weather pollutant buildup over different land uses  
•	 pollutant wash-off from specific land uses during storm events  
•	 direct contribution of rainfall deposition 
•	 reduction in dry-weather buildup due to street cleaning  
•	 reduction in wash-off load due to stormwater controls 
•	 entry of dry weather sanitary flows and user-specified external inflows at any point in the 

drainage system 
•	 routing of water quality constituents through the drainage system 
•	 reduction in constituent concentration through treatment in storage units or by natural 

processes in pipes and channels 

Applications 

Since its inception, SWMM has been used in thousands of sewer and stormwater studies 
throughout the world. Typical applications include: 

•	 design and sizing of drainage system components for flood control  
•	 sizing of detention facilities and their appurtenances for flood control and water quality 

protection 
•	 flood plain mapping of natural channel systems (SWMM 5 is a FEMA-approved model 

for NFPI studies) 
•	 designing control strategies for minimizing combined sewer overflows  
•	 evaluating the impact of inflow and infiltration on sanitary sewer overflows  
•	 generating non-point source pollutant loadings for waste load allocation studies  
•	 evaluating the effectiveness of stormwater controls for reducing wet weather pollutant 

loadings.” 

SWMM has been used as an engine by many other model developers in several countries. 
These other products usually add both front-end data collection and GIS support and post-
processing tools. In many cases, the integration of these additional tools is seamless. One of the 
more popular extensions has been a series of programs developed by Dr. Bill James at the 
University of Guelph and Computational Hydraulics International, Guelph, Ontario 
(http://www.computationalhydraulics.com/). The following is a brief description of 
PCSWMM.NET, their newest version that integrates SWMM5, as an illustration of the expanded 
capabilities that these SWMM program extensions can offer. This model is a GIS-based, 
graphical decision support system for EPA SWMM5 urban drainage modeling (sanitary, storm, 
and/or combined systems). It implements additional tools for streamlining sewer collection 
system model development, optimization and analysis. PCSWMM.NET allows both engineers 
and GIS professionals to work on the same data as it offers direct support for ESRI ArcGIS 
geodatabases, ArcView shape files, and ArcInfo E00 files, along with several open standard and 
proprietary GIS and CAD formats. The GIS engine is completely scalable, allowing a wide range 
of site conditions to be evaluated. 
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Other added attributes of PCSWMM.NET include advanced quality assurance and 
quality control features that include attribute validation, orphan detection, and pipe slope 
screening tools. As an example, disconnected entities (link, node, and subcatchment), missing 
data, and potential data errors such as negative pipe slopes are identified and reported. Calculator 
tools are also included for identifying and estimating missing data. For example, it is possible to 
manually control the calculation of subcatchment areas or conduit attributes from map units, or 
to turn on the autolength feature and have these spatial attributes automatically synchronized. 
The subcatchment widths can also be directly calculated from user-defined overland flow path 
lengths. A dry weather flow (DWF) analyzer tool allows for automatic creation of hourly, daily, 
and/or monthly patterns for sanitary sewer DWF model inputs. Subcatchment-specific 
hyetographs can be computed from rain-gauge calibrated radar-rainfall data through an area 
weighting process (DE-9IM model) relating a radar-rainfall overlay (polar coordinate, grid, etc.) 
to the model’s subcatchment polygons. This process supports any length of radar-rainfall time 
series and any number of radar cells or subcatchments. Native support is provided for Vieux and 
Associates (rain-gauge calibrated radar-rainfall data providers) data.  

A major feature of many of the third-party SWMM packages is additional support for 
importing data. PCSWMM.NET, for example, supports extended interfaces with GIS/CAD, 
database, spreadsheet, and delimited text files. The Import Data Wizard supports importing to 
multiple SWMM5 layers from multiple data sources simultaneously and provides data filtering 
and attribute matching control. An interesting feature of PCSWMM.NET is the ability to 
automatically transfer the site data directly into Google Earth for three-dimensional 
visualizations of the model layouts and the results. Other extended output features include the 
ability to create scatter plots for any two computed model time series (conduit depth vs. velocity, 
storage depth vs. discharge, subcatchment rainfall vs. runoff, etc.). Positive or negative strong, 
weak, or no correlation is reported. Trend lines or best-fit curves can also be plotted on the 
scatter plots. 

There is much third-party support for SWMM5. James et al. (2005) is the latest edition of 
the SWMM user guide, containing much supplemental material, including tutorials. Many 
beginning model users are intimidated by SWMM; however, it is quite possible to use the new 
versions quickly for a variety of common problems. As an example, Pitt has a comprehensive 
“hello world” user guide available at 
http://unix.eng.ua.edu/~rpitt/Class/Water%20Resources%20Engineering/WREMainPage.htm 
that is used in undergraduate water resources classes. This guide covers both storm drainage and 
sanitary collection system designs. The example is for a small area, but the guide is also 
applicable for larger and more complex situations. The following are a few selected screen shots 
from this guide showing some of the basic features of SWMM. 
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Example storm drainage system layout for SWMM5 evaluation. 

Extensive Help files are available that explains each parameter and input need. 
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Calculated water depth for a storm-drain system. 

Water surface profiles can also be calculated in SWMM5 to examine backwater problems. 
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Four-month rain history simulation using SWMM5. 

Road and pipe layout for sanitary sewer design for same area. 

Continuous simulations for water depths on sanitary sewer with SWMM5. 
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WESTERN WASHINGTON HSPF APPLICATION 

A Brief History of Western Washington Stormwater Hydrology Modeling 

Municipal stormwater management programs in western Washington go back more than 
30 years. They grew out of flood prevention and control programs and from there expanded to 
encompass concern with stream-channel and habitat damage by elevated storm flows and, later, 
water quality degradation by stormwater runoff. Early hydrologic modeling supporting 
retention/detention pond design to attempt control of elevated flows utilized a derivative of the 
Rational Method. By the late 1980s hydrologists had begun using HSPF for continuous flow 
modeling, but most modeling by other professionals was based on a Santa Barbara Unit 
Hydrograph (SBUH) approach rooted in the U.S. Soil Conservation Service (USCS; now Natural 
Resources Conservation Service, NRCS) TR-55 storm event–based model (USCS, 1986). The 
latter model was the basis for most analyses prescribed by the first comprehensive stormwater 
management manual issued in the region, King County’s Surface Water Design Manual (King 
County Surface Water Management Division, 1990). 

Shortly after the manual’s appearance some of the more experienced hydrologic analysts 
in the area began developing various dissatisfactions with the prevailing, highly simplified 
modeling methodology, focusing ultimately on its inability to produce pond designs that actually 
control peak discharge rates in a predictable manner. At the same time it became apparent that, 
although HSPF offered promise to improve analysis and design substantially, several factors 
limited its broader use. First, its relative complexity restricted effective use to the specialists. 
HSPF’s application was further limited by its extensive input data requirements and orientation 
to drainage catchments more on the order of square kilometers or larger than on development 
site-scale sizes. 

In 1992 King County and the University of Washington began work to develop a “runoff 
files” system to remove HSPF’s limitations and gain its benefits much more broadly (Jackson et 
al., 2001). The runoff files concept dates back to Lumb and James (1976), who developed it for 
flood analysis in DeKalb County, Georgia. Runoff files comprise a set of time-series data files of 
unit-area land surface runoff presimulated with HSPF for a range of land-cover conditions and 
soil types. To expedite analysis and design, the runoff files depend on a reduced hydrologic 
record that is statistically representative of the available extended record. Estimation of design 
flows and facilities design is accomplished by accessing and manipulating the runoff file data by 
means of supporting software. 

The work culminated in the development of the King County Runoff Time Series 
(KCRTS) software package. The Washington Department of Ecology (WDOE, 2005) later 
extended the runoff file coverage to all of western Washington and produced accompanying 
software—the Western Washington Hydrologic Model (WWHM). The next section briefly 
describes the initial runoff files development process, as an illustration of the effort necessary to 
establish a runoff files–based system. Subsequent sections discuss the characteristics, data 
requirements, capabilities, limitations, and applications of WWHM. 
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Runoff Files Development for KCRTS 

Approach 

To determine reliable flows and design stormwater management facilities, continuous 
hydrologic models must simulate long time series of flows, on the order of 40 years or more. To 
relieve the burden on the user imposed by these extensive data needs, an important feature of the 
runoff files method is selection of a shorter sample of hydrologic data that are statistically 
representative of the full record. As a prerequisite to developing KCRTS, the University of 
Washington compiled precipitation and flow records from a number of locations in King County 
and examined them to identify seven years that had flow statistics representative of the most 
critical conditions for stormwater facility design. An eighth year represents the hypothetical 100-
year discharge event, simulated by scaling up runoff from a large January 1990 storm. 

Steps in Development 

Eight steps were involved in developing the runoff files and KCRTS (Jackson et al., 
2001, a reference with more detail on each step): (1) selection of HSPF parameters for a range of 
land-cover conditions and soil types, (2) quality assurance and correction of rainfall data, (3) 
selection of a short climate record that accurately substitutes for the long record, (4) generation 
of runoff files using HSPF, (5) determining plot positions for peak annual flows so that the short 
record could be used for flow recurrence estimation, (6) creation of 100-year flood hydrographs, 
(7) model verification against long-term HSPF simulations, and (8) training the engineering 
community to use the new system. 

The first step was covered by preceding USGS work developing generalized model 
parameters from HSPF calibrations against flow data from 21 gauged streams in King and 
neighboring Snohomish County. These parameters were used with HSPF to generate hydrologic 
responses as time series of unit area land surface runoff for eight soil and land-cover types and 
two long-term hourly rainfall stations. King County soils are almost entirely derived from 
continental glaciation 12,000 years ago and consist of either low-porosity till or high-porosity 
outwash. These two soil types were paired with forest, pasture, and grass (lawn) to make up six 
soil and cover types. To these types were added two others, impervious and wetlands. One 
precipitation station represented the lowlands of western King County, and the other the foothills 
and valleys to the east. More stations were initially evaluated but discarded because of short 
records, data gaps, errors, and recording too coarse for the modeling purposes (e.g., in tenth-inch 
instead of hundredth-inch increments). 

In the third step, the longest, most complete rainfall record, from Seattle-Tacoma 
International Airport, was searched for any combination of seven water years that together would 
produce flow duration statistics for the selected soil and cover types that match the statistics from 
a simulation of the full record (step 5). The search yielded seven years from 1951 to 1987 that 
met this criterion. These years also proved to be acceptable for the eastern rain station. 

Generation of the 100-year frequency simulation (step 6) was complicated by the fact that 
a given storm generally does not produce maximum flows from all soil and land-cover types. 
However, the January 1990 storm, falling on already very wet ground, had characteristics that 
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did produce highly elevated flows from all of the types of interest. For till soils and impervious 
land, 100-year peak flow rates were estimated by fitting a Log Pearson Type III distribution to 
peak annual flows generated with the available 42-year record. This technique did not work well 
for outwash soils and wetlands, because of the relatively large soil storage in the former case and 
the flow attenuating effects of wetlands. In these cases semi-logarithmic graphing fit a flow 
frequency curve to peak flows. Scale factors were chosen to produce a weighted-average factor 
that increases the January 1990 peak flows from a mixture of soil and cover types to statistically 
determined 100-year rates. 

For verification (step 7), extensive tests of KCRTS-designed detention facilities were 
conducted by routing long-term HSPF-generated flow series from the full record through the 
units to determine if discrepancies in flow statistics from the short record caused faulty designs. 
Almost all designs using KCRTS met or came close to meeting their performance standards 
when tested with HSPF. Notwithstanding a small number of deviations at the relatively frequent 
recurrence end of the storm spectrum, producing both larger and smaller facilities than designed 
by HSPF, it was concluded that KCRTS-designed detention devices are expected to meet 
performance standards much better than units designed with single-event methodologies. Two 
watershed-scale (1,404 and 4,706 ha) tests demonstrated the utility of KCRTS as a basis for 
designing networks of detention facilities to maintain predevelopment stream hydrology (see 
KCRTS Case Study). 

KCRTS Case Study 

KCRTS was applied to compare the model’s ability to specify runoff detention facilities 
meeting runoff control standards to results using the SBUH method instead. The Soosette Creek 
watershed (1,404 ha) in King County provided the test case. This stream was already impacted 
biologically and expected to experience additional development to a full buildout condition. 
Predevelopment simulations were based on land cover obtained from 1985 aerial photographs. 
Pasture predominated in undeveloped areas at that time. The postdevelopment case assumed that 
all developable land would be built in high-density residential land use (10 to 15 dwellings per 
hectare), with assumed 25 percent impervious cover and 75 percent lawns. The supposition was 
that 91 percent of this development would drain to detention facilities, and the remainder would 
consist of small projects not subject to King County drainage review. It was further assumed that 
20 percent of the forest cover and all wetlands existing in 1985 would remain undisturbed. 

Performance standards applied to gauge results were as follows: (1) ability to match pre- 
and postdevelopment peak flow rates between the 2- and 10-year discharges, and (2) ability to 
match pre- and postdevelopment flow durations between 50 percent of the 2-year and the 50-year 
flow. More specifically, the Normalized Channel Stability Index (NCSI) was taken as a basis for 
judgment: 

NCSI = (2-yearpostdevelopment – 2-yearpredevelopment)/(10-yearpredevelopment – 2-yearpredevelopment) 

Previous observations of channel morphology, habitat characteristics and fish usage 
indicated that channels with an index greater than 1 are unstable and unable to support 
anadromous salmonid fish, whereas those with an index near zero have excellent habitat and 
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healthy fish populations, unless some other negative factor (e.g., blockage to fish passage, poor 
water quality) is present (Jackson et al., 2001). 

KCRTS-designed detention systems were estimated to maintain the two-year peak flow 
rates at different stream stations with very little change, whereas those facilities designed 
according to SBUH would allow increases of 15 to 20 percent. In the latter case two-year flow 
durations were forecast to rise by up to 80 percent, while those based on KCRTS would hold 
durations with almost no increases. The KCRTS facilities were also estimated to keep NCSI 
values at already degraded levels of 1.2–2.1, while the SBUH devices would permit further 
deterioration to 1.7–2.7. 

The Western Washington Hydrologic Model 

Characteristics 

WWHM is an outgrowth of KCRTS, extending the runoff-files approach from King 
County to all of western Washington. Accordingly, it utilizes model parameters and rainfall data 
from a wider area. The same eight soil and land-cover types underlying KCRTS are also used in 
WWHM, with parameter selections appropriate to the different locations in the region. Western 
Washington rainfall regimes are represented by 17 gauging stations at elevations below 457 m 
(1,500 ft), where almost all development occurs. For better representation of local conditions in 
the large area served by the model, it includes multipliers to adjust rainfall geographically. Pan 
evaporation coefficients similarly adjust evapotranspiration from place to place. 

Capabilities 

WWHM computes the pre- and postdevelopment 2- through 100-year flow frequency 
values from a detention facility discharge point. It then compares the pre- and postdevelopment 
flow durations to check if the device would meet WDOE’s flow control requirements, which are 
duration-based according to the following criterion: if postdevelopment flow duration values 
exceed any of the predevelopment durations occurring between 50 percent of predevelopment 
two-year up to the predevelopment 50-year surface runoff peak flow rates, then the requirement 
is not met. 

Limitations 

Being based on HSPF, WWHM shares the limitations inherent in that continuous model 
(e.g., not being capable of modeling backwater or tailwater situations). WWHM is a site-scale 
model and has been programmed specifically to design individual stormwater management 
practices. While the model can route runoff through multiple stormwater control devices in 
series, it cannot route through a natural lake or wetland. Routing effects become more important 
with increase in catchment area. For this reason it is recommended that WWHM not be used for 
drainage areas larger than 130 ha (320 acres). 
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Biographical Information for the Committee on Reducing Stormwater 


Discharge Contributions to Water Pollution 
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Construction, and Environmental Engineering at the University of Alabama (UA).  He is also 
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storm drainages.  He has investigated the sources and control of stormwater toxicants and 
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nationwide database of national stormwater permit information and conducting comprehensive 
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from St. Bonaventure University and his M.S. in zoology from The Ohio State University. 

Thomas R. Schueler founded the Center for Watershed Protection in 1992 as a nonprofit 
organization dedicated to protecting our nation’s streams, lakes and wetlands through improved 
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with municipal stormwater permits, including development of a national stormwater monitoring 
database and national guidance on illicit discharge detection and elimination.  Mr. Schueler has 
written several widely referenced manuals that describe how to apply the tools of watershed 
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stormwater management) as an offset to growth in point source loads.  He is a member of the 
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his Ph.D. in economics from the University of Nebraska. 

Xavier Swamikannu is Chief of the Stormwater Permitting Program for the Los Angeles 
Regional Water Board and the California EPA, where he has worked for nearly 20 years.  He has 
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Robert G. Traver is a professor of Civil and Environmental Engineering at Villanova 
University and the Director of the Villanova Urban Stormwater Partnership.  He conducts 
research on topics that include modeling of stream hydraulics, urban hydrology, water quality, 
and measures to mitigate stormwater effects of urbanization.  Most recently he has created a 
Stormwater Best Management Practice Demonstration and Research Park on the Villanova 
Campus.  Dr. Traver is also involved with the implementation of stormwater policy.  He has 
participated in a team study to review the effects of Pennsylvania’s water regulation from a 
watershed sustainability viewpoint, acted as a reviewer for Pennsylvania’s 1995 Best 
Management Practice Handbook, and has served as Chair for the 1998, 1999, 2001, 2003, and 
2005 Pennsylvania Stormwater Management Symposiums held at Villanova.  More recently he 
was selected to serve on the American Society of Civil Engineers’  External Review Panel of the 
Corps investigation of Hurricane Katrina. Dr. Traver is a retired LTC in the Army Reserves and 
a veteran of Operation Desert Storm.  He received his B.S. in civil engineering from the Virginia 
Military Institute, his M.S. in civil engineering from Villanova, and his Ph.D. in civil engineering 
from Pennsylvania State University. 

Wendy E. Wagner is the Joe A. Worsham Centennial Professor at the University of Texas 
School of Law. Before joining the UT faculty, she was a professor at Case Western Reserve 
University School of Law and a visiting professor at Columbia Law School and the Vanderbilt 
School of Law. Wagner’s research focuses on the interface between science and environmental 
law, and her articles have appeared in numerous journals, including the Columbia, Cornell, 
Duke, Georgetown, Illinois, Texas, Wisconsin, and Yale Law Reviews.  She has published on 
the practical problems with EPA’s current approach to stormwater regulation.  She has also 
written several articles on the challenges of regulating media like stormwater, on restoring 
polluted waters with public values, on the legal aspects of the regulatory use of environmental 
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modeling, and on technology-based standards. Ms. Wagner received a master’s degree in 
environmental studies from the Yale School of Forestry and Environmental Studies and a law 
degree from Yale Law School.  She clerked for the Honorable Judge Albert Engel, Chief Judge 
of the U.S. Court of Appeals for the 6th Circuit.  

William E. Wenk is founder and president of Wenk Associates, Inc., a Denver-based landscape 
architectural firm.  He is also an Adjunct Associate Professor of Landscape Architecture at the 
University of Colorado in Denver. For over 20 years, he has been influential in the restoration 
and redevelopment of urban river and stream corridors, the transformation of derelict urban land, 
and the design of public parks and open spaces.  Mr. Wenk was the Principal Urban Designer for 
the Menomonee River Valley Redevelopment, an award-winning “green infrastructure” 
redevelopment in Milwaukee that integrated a network of parks and open spaces through 
stormwater infrastructure, regional and local trails, and a restored river corridor into a proposed 
130-acre mixed-use and light industrial development.  Other projects of his include the Prairie 
Trail Community Master Plan in Ankeny, Iowa (a surface stormwater system designed to 
provide flood control and water quality for a new 1000-acre mixed-use community), and the 
Stapleton Airport Parks and Open Space Redevelopment (a surface stormwater drainage design 
for the 4,500-acre redevelopment), as well as the Stapleton Water Quality Guidelines book to 
guide planners and developers on how to integrate stormwater best management practices into 
redevelopment. Mr. Wenk received a B.S.L.A. and M.L.A. from Michigan State University and 
the University of Oregon, respectively. 
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Order No. R9-2007-0001 January 24, 2007 2 

The California Regional Water Quality Control Board, San Diego Region (hereinafter Regional 
Board), finds that: 
 
A. BASIS FOR THE ORDER 
 
1. This Order is based on the federal Clean Water Act (CWA), the Porter-Cologne Water 

Quality Control Act (Division 7 of the Water Code, commencing with Section 13000), 
applicable state and federal regulations, all applicable provisions of statewide Water Quality 
Control Plans and Policies adopted by the State Water Resources Control Board (SWRCB), 
the Water Quality Control Plan for the San Diego Basin adopted by the Regional Board, the 
California Toxics Rule, and the California Toxics Rule Implementation Plan. 
 

2. This Order renews National Pollutant Discharge Elimination System (NPDES) Permit No. 
CAS0108758, which was first issued on July 16, 1990 (Order No. 90-42), and then renewed 
on February 21, 2001 (Order No. 2001-01).  On August 25, 2005, in accordance with Order 
No. 2001-01, the County of San Diego, as the Principal Permittee, submitted a Report of 
Waste Discharge (ROWD) for renewal of their MS4 Permit. 

 
B. REGULATED PARTIES 

 
1. Each of the persons in Table 1 below, hereinafter called Copermittees or dischargers, owns or 

operates a municipal separate storm sewer system (MS4), through which it discharges urban 
runoff into waters of the United States within the San Diego Region.  These MS4s fall into 
one or more of the following categories: (1) a medium or large MS4 that services a 
population of greater than 100,000 or 250,000 respectively; or (2) a small MS4 that is 
“interrelated” to a medium or large MS4; or (3) an MS4 which contributes to a violation of a 
water quality standard; or (4) an MS4 which is a significant contributor of pollutants to 
waters of the United States. 

 
Table 1.  Municipal Copermittees 

 
  1. City of Carlsbad 12. City of Oceanside 
  2. City of Chula Vista 13. City of Poway 
  3. City of Coronado 14. City of San Diego 
  4. City of Del Mar 15. City of San Marcos 
  5. City of El Cajon 16. City of Santee 
  6. City of Encinitas 17. City of Solana Beach 
  7. City of Escondido 18. City of Vista 
  8. City of Imperial Beach 19. County of San Diego 
  9. City of La Mesa 20. San Diego Unified Port District 
10. City of Lemon Grove 
11.         City of National City 

21.        San Diego County Regional 
             Airport Authority 

 
C. DISCHARGE CHARACTERISTICS 
 
1. Urban runoff contains waste, as defined in the California Water Code (CWC), and pollutants 

that adversely affect the quality of the waters of the State.  The discharge of urban runoff 
from an MS4 is a “discharge of pollutants from a point source” into waters of the U.S. as 
defined in the CWA. 
 

2. The most common categories of pollutants in urban runoff include total suspended solids, 
sediment (due to anthropogenic activities); pathogens (e.g., bacteria, viruses, protozoa); 

RB-AR51782



Order No. R9-2007-0001 January 24, 2007 3 

heavy metals (e.g., copper, lead, zinc and cadmium); petroleum products and polynuclear 
aromatic hydrocarbons; synthetic organics (e.g., pesticides, herbicides, and PCBs); nutrients 
(e.g., nitrogen and phosphorus fertilizers), oxygen-demanding substances (decaying 
vegetation, animal waste), and trash.   
 

3. The discharge of pollutants and/or increased flows from MS4s may cause or threaten to cause 
the concentration of pollutants to exceed applicable receiving water quality objectives and 
impair or threaten to impair designated beneficial uses resulting in a condition of pollution 
(i.e., unreasonable impairment of water quality for designated beneficial uses), 
contamination, or nuisance. 
 

4. Pollutants in urban runoff can threaten human health.  Human illnesses have been clearly 
linked to recreating near storm drains flowing to coastal waters.  Also, urban runoff pollutants 
in receiving waters can bioaccumulate in the tissues of invertebrates and fish, which may be 
eventually consumed by humans. 
 

5. Urban runoff discharges from MS4s often contain pollutants that cause toxicity to aquatic 
organisms (i.e., adverse responses of organisms to chemicals or physical agents ranging from 
mortality to physiological responses such as impaired reproduction or growth anomalies).  
Toxic pollutants impact the overall quality of aquatic systems and beneficial uses of receiving 
waters. 
 

6. The Copermittees discharge urban runoff into lakes, drinking water reservoirs, rivers, 
streams, creeks, bays, estuaries, coastal lagoons, the Pacific Ocean, and tributaries thereto 
within ten of the eleven hydrologic units (watersheds) comprising the San Diego Region as 
shown in Table 2 below.  Some of the receiving water bodies have been designated as 
impaired by the Regional Board and the United States Environmental Protection Agency 
(USEPA) in 2002 pursuant to CWA section 303(d).  Also shown below are the watershed 
management areas (WMAs) as defined in the Regional Board report, Watershed Management 
Approach, January 2002. 

 
Table 2.  Common Watersheds and CWA Section 303(d) Impaired Waters 

REGIONAL 
BOARD 

WATERSHED 
MANAGEMENT 

AREA (WMA) 

 
HYDROLOGIC 

UNIT(S) 

 
MAJOR SURFACE WATER 

BODIES 

303(d) POLLUTANT(S) 
OF CONCERN OR 
WATER QUALITY 

EFFECT1 

 
COPERMITTEES 

Santa Margarita 
River 

Santa Margarita 
(902.00) 

Santa Margarita River and 
Estuary, Pacific Ocean 

1.  Eutrophic  
2.  Nitrogen 
3.  Phosphorus 
4.  Total Dissolved Solids 

1.  County of San Diego 

San Luis Rey River San Luis Rey (903.00) San Luis Rey River and Estuary, 
Pacific Ocean 

1.  Bacterial Indicators 
2.  Eutrophic 
3.  Chloride 
4.  Total Dissolved Solids 

1.  City of Escondido 
2.  City of Oceanside 
3.  City of Vista 
4.  County of San Diego 

Carlsbad Carlsbad (904.00) Batiquitos Lagoon 
San Elijo Lagoon 
Agua Hedionda Lagoon 
Buena Vista Lagoon 
And Tributary Streams 
Pacific Ocean 

1.  Bacterial Indicators 
2.  Eutrophic 
3.  Sedimentation/Siltation 
4.  Nutrients 
5.  Total Dissolved Solids 

1.  City of Carlsbad 
2.  City of Encinitas 
3.  City of Escondido 
4.  City of Oceanside 
5.  City of San Marcos 
6.  City of Solana Beach 
7.  City of Vista 
8.  County of San Diego 

                                                 
1 The listed 303(d) pollutant(s) of concern do not necessarily reflect impairment of the entire corresponding 
WMA or all corresponding major surface water bodies.  The specific impaired portions of each WMA are 
listed in the State Water Resources Control Board’s 2002 Section 303(d) List of Water Quality Limited 
Segments.  
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REGIONAL 
BOARD 

WATERSHED 
MANAGEMENT 

AREA (WMA) 

 
HYDROLOGIC 

UNIT(S) 

 
MAJOR SURFACE WATER 

BODIES 

303(d) POLLUTANT(S) 
OF CONCERN OR 
WATER QUALITY 

EFFECT1 

 
COPERMITTEES 

San Dieguito River San Dieguito (905.00) San Dieguito River and Estuary, 
Pacific Ocean 

1.  Bacterial Indicators 
2.  Sulfate 
3.  Color 
4.  Nitrogen 
5.  Phosphorus 
6.  Total Dissolved Solids 

1.  City of Del Mar 
2.  City of Escondido 
3.  City of Poway 
4.  City of San Diego 
5.  City of Solana Beach 
6.  County of San Diego 

Mission Bay  Peñasquitos (906.00) Los Peñasquitos Lagoon 
Mission Bay, Pacific Ocean 

1.  Bacterial Indicators 
2.  Metals 
3.  Eutrophic 
4.  Sedimentation/Siltation 
5.  Toxicity 

1.  City of Del Mar 
2.  City of Poway 
3.  City of San Diego 
4.  County of San Diego 

San Diego River San Diego (907.00) San Diego River, Pacific Ocean 1.  Bacterial Indicators 
2.  Eutrophic 
3.  pH 
4.  Total Dissolved Solids 
5.  Oxygen (Dissolved) 

1.  City of El Cajon 
2.  City of La Mesa 
3.  City of Poway 
4.  City of San Diego 
5.  City of Santee 
6.  County of San Diego 

San Diego Bay Pueblo San Diego 
(908.00) 
Sweetwater (909.00) 
Otay (910.00) 

San Diego Bay 
Sweetwater River 
Otay River 
Pacific Ocean 

1.  Bacterial Indicators 
2.  Metals 
3.  Sediment Toxicity 
4.  Benthic Community 
     Degradation 
5.  Diazinon 
6.  Chlordane 
7.  Lindane 
8.  PAHs 
9.  PCBs 

1.  City of Chula Vista 
2.  City of Coronado 
3.  City of Imperial Beach                
4.  City of La Mesa 
5.  City of Lemon Grove 
6.  City of National City 
7.  City of  San Diego 
8.  County of San Diego 
9.  San Diego Unified 
     Port District 
10.San Diego County  
Regional Airport Authority 

Tijuana River Tijuana (911.00) Tijuana River and Estuary 
Pacific Ocean 

1.  Bacterial Indicators 
2.  Low Dissolved Oxygen 
3.  Metals 
4.  Eutrophic 
5.  Pesticides 
6.  Synthetic Organics 
7.  Trace Elements   
8.  Trash 
9.  Solids 

  1.  City of Imperial          
Beach 

2.  City of San Diego 
3.  County of San Diego 
 

 
7. The Copermittees’ water quality monitoring data submitted to date documents persistent 

exceedances of Basin Plan water quality objectives for various urban runoff-related pollutants 
(diazinon, fecal coliform bacteria, total suspended solids, turbidity, metals, etc.) at various 
watershed monitoring stations.  At some monitoring stations, such as Agua Hedionda, 
statistically significant upward trends in pollutant concentrations have been observed.  
Persistent toxicity has also been observed at some watershed monitoring stations.  In addition, 
bioassessment data indicates that the majority of watersheds have Poor to Very Poor Index of 
Biotic Integrity ratings.  In sum, the above findings indicate that urban runoff discharges are 
causing or contributing to water quality impairments, and are a leading cause of such 
impairments in San Diego County.   
 

8. When natural vegetated pervious ground cover is converted to impervious surfaces such as 
paved highways, streets, rooftops, and parking lots, the natural absorption and infiltration 
abilities of the land are lost.  Therefore, runoff leaving a developed urban area is significantly 
greater in runoff volume, velocity, and peak flow rate than pre-development runoff from the 
same area.  Runoff durations can also increase as a result of flood control and other efforts to 
control peak flow rates.  Increased volume, velocity, rate, and duration of runoff greatly 
accelerate the erosion of downstream natural channels.  Significant declines in the biological 
integrity and physical habitat of streams and other receiving waters have been found to occur 
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with as little as a 10% conversion from natural to impervious surfaces.  The increased runoff 
characteristics from new development must be controlled to protect against increased erosion 
of channel beds and banks, sediment pollutant generation, or other impacts to beneficial uses 
and stream habitat due to increased erosive force.     
 

9. Urban development creates new pollution sources as human population density increases and 
brings with it proportionately higher levels of car emissions, car maintenance wastes, 
municipal sewage, pesticides, household hazardous wastes, pet wastes, trash, etc. which can 
either be washed or directly dumped into the MS4.  As a result, the runoff leaving the 
developed urban area is significantly greater in pollutant load than the pre-development 
runoff from the same area.   These increased pollutant loads must be controlled to protect 
downstream receiving water quality. 
 

10. Development and urbanization especially threaten environmentally sensitive areas (ESAs), 
such as water bodies designated as supporting a RARE beneficial use (supporting rare, 
threatened or endangered species) and CWA 303(d) impaired water bodies.  Such areas have 
a much lower capacity to withstand pollutant shocks than might be acceptable in the general 
circumstance.  In essence, development that is ordinarily insignificant in its impact on the 
environment may become significant in a particular sensitive environment.  Therefore, 
additional control to reduce pollutants from new and existing development may be necessary 
for areas adjacent to or discharging directly to an ESA. 
 

11. Although dependent on several factors, the risks typically associated with properly managed 
infiltration of runoff (especially from residential land use areas) are not significant.  The risks 
associated with infiltration can be managed by many techniques, including (1) designing 
landscape drainage features that promote infiltration of runoff, but do not “inject” runoff 
(injection bypasses the natural processes of filtering and transformation that occur in the soil); 
(2) taking reasonable steps to prevent the illegal disposal of wastes; (3) protecting footings 
and foundations; and (4) ensuring that each drainage feature is adequately maintained in 
perpetuity.   

 
D.  URBAN RUNOFF MANAGEMENT PROGRAMS 
 

1. General 
 

a. This Order specifies requirements necessary for the Copermittees to reduce the 
discharge of pollutants in urban runoff to the maximum extent practicable (MEP).  
However, since MEP is a dynamic performance standard which evolves over time as 
urban runoff management knowledge increases, the Copermittees’ urban runoff 
management programs must continually be assessed and modified to incorporate 
improved programs, control measures, best management practices (BMPs), etc. in 
order to achieve the evolving MEP standard.  Absent evidence to the contrary, this 
continual assessment, revision, and improvement of urban runoff management 
program implementation is expected to ultimately achieve compliance with water 
quality standards. 
 

b. Although the Copermittees have generally been implementing the jurisdictional 
urban runoff management programs required pursuant to Order No. 2001-01 since 
February 21, 2002, urban runoff discharges continue to cause or contribute to 
violations of water quality standards.  This Order contains new or modified 
requirements that are necessary to improve Copermittees’ efforts to reduce the 
discharge of pollutants in urban runoff to the MEP and achieve water quality 
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standards.  Some of the new or modified requirements, such as the expanded 
Watershed Urban Runoff Management Program section, are designed to specifically 
address these high priority water quality problems.  Other new or modified 
requirements address program deficiencies that have been noted during audits, report 
reviews, and other Regional Board compliance assessment activities.   
 

c. Updated Jurisdictional Urban Runoff Management Plans (JURMPs) and Watershed 
Urban Runoff Management Plans (WURMPs), and a new Regional Urban Runoff 
Management Plan (RURMP), which describe the Copermittees’ urban runoff 
management programs in their entirety, are needed to guide the Copermittees’ urban 
runoff management efforts and aid the Copermittees in tracking urban runoff 
management program implementation.  It is practicable for the Copermittees to 
update the JURMPs and WURMPs, and create the RURMP, within one year, since 
significant efforts to develop these programs have already occurred.   
 

d. Pollutants can be effectively reduced in urban runoff by the application of a 
combination of pollution prevention, source control, and treatment control BMPs.  
Pollution prevention is the reduction or elimination of pollutant generation at its 
source and is the best “first line of defense”.  Source control BMPs (both structural 
and non-structural) minimize the contact between pollutants and flows (e.g., 
rerouting run-on around pollutant sources or keeping pollutants on-site and out of 
receiving waters).  Treatment control BMPs remove pollutants from urban runoff.   
 

e. Urban runoff needs to be addressed during the three major phases of development 
(planning, construction, and use) in order to reduce the discharge of pollutants to the 
MEP and protect receiving waters.  Development which is not guided by water 
quality planning policies and principles can unnecessarily result in increased 
pollutant load discharges, flow rates, and flow durations which can impact receiving 
water beneficial uses.  Construction sites without adequate BMP implementation 
result in sediment runoff rates which greatly exceed natural erosion rates of 
undisturbed lands, causing siltation and impairment of receiving waters.  Existing 
development generates substantial pollutant loads which are discharged in urban 
runoff to receiving waters. 
 

f. Annual reporting requirements included in this Order are necessary to meet federal 
requirements and to evaluate the effectiveness and compliance of the Copermittees’ 
programs.   

 
2. Development Planning 

 
a. The Standard Urban Storm Water Mitigation Plan (SUSMP) requirements contained 

in this Order are consistent with Order WQ-2000-11 adopted by the SWRCB on 
October 5, 2000.  In the precedential order, the SWRCB found that the design 
standards, which essentially require that urban runoff generated by 85 percent of 
storm events from specific development categories be infiltrated or treated, reflect the 
MEP standard.  The order also found that the SUSMP requirements are appropriately 
applied to the majority of the Priority Development Project categories contained in 
Section D.1 of this Order.  The SWRCB also gave Regional Water Quality Control 
Boards the discretion to include additional categories and locations, such as retail 
gasoline outlets (RGOs), in future SUSMPs.   
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b. Controlling urban runoff pollution by using a combination of onsite source control 
and Low Impact Development (LID) BMPs augmented with treatment control BMPs 
before the runoff enters the MS4 is important for the following reasons:  (1) Many 
end-of-pipe BMPs (such as diversion to the sanitary sewer) are typically ineffective 
during significant storm events.  Whereas, onsite source control BMPs can be applied 
during all runoff conditions; (2) End-of-pipe BMPs are often incapable of capturing 
and treating the wide range of pollutants which can be generated on a sub-watershed 
scale; (3) End-of-pipe BMPs are more effective when used as polishing BMPs, rather 
than the sole BMP to be implemented; (4) End-of-pipe BMPs do not protect the 
quality or beneficial uses of receiving waters between the source and the BMP; and 
(5) Offsite end-of-pipe BMPs do not aid in the effort to educate the public regarding 
sources of pollution and their prevention.  
 

c. Use of LID BMPs at new development projects can be an effective means for 
minimizing the impact of urban runoff discharges from the development projects on 
receiving waters.  LID BMPs help preserve and restore the natural hydrologic cycle 
of the site, allowing for filtration and infiltration which can greatly reduce the 
volume, peak flow rate, velocity, and pollutant loads of urban runoff.   
 

d. Retail Gasoline Outlets (RGOs) are significant sources of pollutants in urban runoff.  
RGOs are points of convergence for motor vehicles for automotive related services 
such as repair, refueling, tire inflation, and radiator fill-up and consequently produce 
significantly higher loadings of hydrocarbons and trace metals (including copper and 
zinc) than other urban areas.  To meet MEP, LID, source control, and treatment 
control BMPs are needed at RGOs that meet the following criteria: (a) 5,000 square 
feet or more, or (b) a projected Average Daily Traffic (ADT) of 100 or more vehicles 
per day.  These are appropriate thresholds since vehicular development size and 
volume of traffic are good indicators of potential impacts of urban runoff from RGOs 
on receiving waters. 
 

e. Sites of heavy industry are significant sources of pollutants in urban runoff.  Pollutant 
concentrations and loads in runoff from industrial sites are similar or exceed pollutant 
concentrations and loads in runoff from other land uses, such as commercial or 
residential land uses.  As with other land uses, LID, source control, and treatment 
control BMPs are needed at sites of heavy industry in order to meet the MEP 
standard.  These BMPs are necessary where the site of heavy industry is larger than 
one acre.  The one acre threshold is appropriate, since it is consistent with 
requirements in the Phase II NPDES storm water regulations. 
 

f. If not properly designed or maintained, certain BMPs implemented or required by 
municipalities for urban runoff management may create a habitat for vectors (e.g. 
mosquitoes and rodents).  However, proper BMP design and maintenance can 
prevent the creation of vector habitat.  Nuisances and public health impacts resulting 
from vector breeding can be prevented with close collaboration and cooperative 
effort between municipalities and local vector control agencies and the State 
Department of Health Services during the development and implementation of urban 
runoff management programs. 
 

3. Construction and Existing Development 
 
a. In accordance with federal NPDES regulations and to ensure the most effective 

oversight of industrial and construction site discharges, discharges of runoff from 
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industrial and construction sites are subject to dual (state and local) storm water 
regulation.  Under this dual system, the Regional Board is responsible for enforcing 
the General Construction Activities Storm Water Permit, SWRCB Order 99-08 
DWQ, NPDES No. CAS000002 (General Construction Permit) and the General 
Industrial Activities Storm Water Permit, SWRCB Order 97-03 DWQ, NPDES No. 
CAS000001 (General Industrial Permit), and each municipal Copermittee is 
responsible for enforcing its local permits, plans, and ordinances, which may require 
the implementation of additional BMPs than required under the statewide general 
permits.     
 

b. Identification of sources of pollutants in urban runoff (such as municipal areas and 
activities, industrial and commercial sites/sources, construction sites, and residential 
areas), development and implementation of BMPs to address those sources, and 
updating ordinances and approval processes are necessary for the Copermittees to 
ensure that discharges of pollutants into and from its MS4 are reduced to the MEP.  
Inspections and other compliance verification methods are needed to ensure 
minimum BMPs are implemented.  Inspections are especially important at high risk 
areas for pollutant discharges. 
 

c. Historic and current development makes use of natural drainage patterns and features 
as conveyances for urban runoff.  Urban streams used in this manner are part of the 
municipalities MS4 regardless of whether they are natural, man-made, or partially 
modified features.  In these cases, the urban stream is both an MS4 and a receiving 
water. 
 

d. As operators of the MS4s, the Copermittees cannot passively receive and discharge 
pollutants from third parties.  By providing free and open access to an MS4 that 
conveys discharges to waters of the U.S., the operator essentially accepts 
responsibility for discharges into the MS4 that it does not prohibit or control.  These 
discharges may cause or contribute to a condition of contamination or a violation of 
water quality standards. 
 

e. Waste and pollutants which are deposited and accumulate in MS4 drainage structures 
will be discharged from these structures to waters of the U.S. unless they are 
removed or treated.  These discharges may cause or contribute to, or threaten to cause 
or contribute to, a condition of pollution in receiving waters.  For this reason, 
pollutant discharges into MS4s must be reduced to the MEP unless treatment within 
the MS4 occurs. 
 

f. Enforcement of local urban runoff related ordinances, permits, and plans is an 
essential component of every urban runoff management program and is specifically 
required in the federal storm water regulations and this Order.  Each Copermittee is 
individually responsible for adoption and enforcement of ordinances and/or policies, 
implementation of identified control measures/BMPs needed to prevent or reduce 
pollutants in storm water runoff, and for the allocation of funds for the capital, 
operation and maintenance, administrative, and enforcement expenditures necessary 
to implement and enforce such control measures/BMPs under its jurisdiction. 
 

g. Education is an important aspect of every effective urban runoff management 
program and the basis for changes in behavior at a societal level.  Education of 
municipal planning, inspection, and maintenance department staffs is especially 
critical to ensure that in-house staffs understand how their activities impact water 
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quality, how to accomplish their jobs while protecting water quality, and their 
specific roles and responsibilities for compliance with this Order.  Public education, 
designed to target various urban land users and other audiences, is also essential to 
inform the public of how individual actions impact receiving water quality and how 
these impacts can be minimized. 
 

h. Public participation during the development of urban runoff management programs is 
necessary to ensure that all stakeholder interests and a variety of creative solutions 
are considered.   
 

4. Watershed and Regional Urban Runoff Management 
 
a. Since urban runoff does not recognize political boundaries, watershed-based urban 

runoff management can greatly enhance the protection of receiving waters within a 
watershed.  Such management provides a means to focus on the most important water 
quality problems in each watershed.  By focusing on the most important water quality 
problems, watershed efforts can maximize protection of beneficial use in an efficient 
manner.  Effective watershed-based urban runoff management actively reduces 
pollutant discharges and abates pollutant sources causing or contributing to 
watershed water quality problems; watershed-based urban runoff management that 
does not actively reduce pollutant discharges and abate pollutant sources causing or 
contributing to watershed water quality problems can necessitate implementation of 
the iterative process outlined in section A.3 of the Order.  Watershed management of 
urban runoff does not require Copermittees to expend resources outside of their 
jurisdictions.  Watershed management requires the Copermittees within a watershed 
to develop a watershed-based management strategy, which can then be implemented 
on a jurisdictional basis. 
 

b. Some urban runoff issues, such as residential education, can be effectively addressed 
on a regional basis.  Regional approaches to urban runoff management can improve 
program consistency and promote sharing of resources, which can result in 
implementation of more efficient programs. 
 

c. Both regionally and on a watershed basis, it is important for the Copermittees to 
coordinate their water quality protection and land use planning activities to achieve 
the greatest protection of receiving water bodies.  Copermittee coordination with 
other watershed stakeholders, especially Caltrans, the Department of Defense, and 
Native American Tribes, is also important.  Establishment of a management 
structure, within which the Copermittees subject to this Order will fund and 
coordinate those aspects of their joint obligations, will help promote implementation 
of urban runoff management programs on a watershed and regional basis in a most 
cost effective manner. 
 

E.   STATUTE AND REGULATORY CONSIDERATIONS 
 
1. The Receiving Water Limitations (RWL) language specified in this Order is consistent with 

language recommended by the USEPA and established in SWRCB Water Quality Order 99-
05, adopted by the SWRCB on June 17, 1999.  The RWL in this Order require compliance 
with water quality standards, which is to be achieved through an iterative approach requiring 
the implementation of improved and better-tailored BMPs over time.  Compliance with 
receiving water limits based on applicable water quality standards is necessary to ensure that 
MS4 discharges will not cause or contribute to violations of water quality standards and the 
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creation of conditions of pollution. 
 

2. The Water Quality Control Plan for the San Diego Basin (Basin Plan), identifies the 
following beneficial uses for surface waters in San Diego County:  Municipal and Domestic 
Supply (MUN), Agricultural Supply (AGR), Industrial Process Supply (PROC), Industrial 
Service Supply (IND), Ground Water Recharge (GWR), Contact Water Recreation (REC1) 
Non-contact Water Recreation (REC2), Warm Freshwater Habitat (WARM), Cold 
Freshwater Habitat (COLD), Wildlife Habitat (WILD), Rare, Threatened, or Endangered 
Species (RARE), Freshwater Replenishment (FRSH), Hydropower Generation (POW), and 
Preservation of Biological Habitats of Special Significance (BIOL).  The following additional 
beneficial uses are identified for coastal waters of San Diego County:  Navigation (NAV), 
Commercial and Sport Fishing (COMM), Estuarine Habitat (EST), Marine Habitat (MAR), 
Aquaculture (AQUA), Migration of Aquatic Organisms (MIGR), Spawning, Reproduction, 
and/or Early Development (SPWN), and Shellfish Harvesting (SHELL). 
 

3. This Order is in conformance with SWRCB Resolution No. 68-16 and the federal 
Antidegradation Policy described in 40 CFR 131.12. 
 

4. Section 6217(g) of the Coastal Zone Act Reauthorization Amendments of 1990 (CZARA) 
requires coastal states with approved coastal zone management programs to address non-
point pollution impacting or threatening coastal water quality.  CZARA addresses five 
sources of non-point pollution: agriculture, silviculture, urban, marinas, and 
hydromodification.  This NPDES permit addresses the management measures required for the 
urban category, with the exception of septic systems.  The adoption and implementation of 
this NPDES permit relieves the Permittee from developing a non-point source plan, for the 
urban category, under CZARA.  The Regional Board addresses septic systems through the 
administration of other programs. 
 

5. Section 303(d)(1)(A) of the CWA requires that “Each state shall identify those waters within 
its boundaries for which the effluent limitations…are not stringent enough to implement any 
water quality standard (WQS) applicable to such waters.”  The CWA also requires states to 
establish a priority ranking of impaired waterbodies known as Water Quality Limited 
Segments and to establish Total Maximum Daily Loads (TMDLs) for such waters.  This 
priority list of impaired waterbodies is called the Section 303(d) List.  The current Section 
303(d) List was approved by the SWRCB on February 4, 2003 and on July 25, 2003 by 
USEPA. 
 

6. This Order fulfills a component of the TMDL Implementation Plan adopted by this Regional 
Board on August 14, 2002 for diazinon in Chollas Creek by establishing Water Quality Based 
Effluent Limits (WQBELs) for the Cities of San Diego, Lemon Grove, and La Mesa, the 
County of San Diego, and the San Diego Unified Port District; and by requiring: 1) legal 
authority, 2) implementation of a diazinon toxicity control plan and a diazinon public 
outreach/ education program, 3) achievement of the Compliance Schedule, and 4) a 
monitoring program.  The establishment of WQBELs expressed as iterative BMPs to achieve 
the Waste Load Allocation (WLA) compliance schedule is appropriate and is expected to be 
sufficient to achieve the WLAs specified in the TMDL.  
 

7. This Order fulfills a component of the TMDL Implementation Plan adopted by this Regional 
Board on February 9, 2005 for dissolved copper in Shelter Island Yacht Basin (SIYB) by 
establishing WQBELs expressed as BMPs to achieve the WLA of 30 kg copper / year for the 
City of San Diego and the San Diego Unified Port District.  The establishment of WQBELs 
expressed as BMPs is appropriate and is expected to be sufficient to achieve the WLA 
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specified in the TMDL. 
 

8. This Order establishes WQBELs and conditions consistent with the requirements and 
assumptions of the WLAs in the TMDLs as required by 40 CFR 122.44(d)(1)(vii)(B). 
 

9. Requirements in this Order that are more explicit than the federal storm water regulations in 
40 CFR 122.26 are prescribed in accordance with the CWA section 402(p)(3)(B)(iii) and are 
necessary to meet the MEP standard.  
 

10. Urban runoff treatment and/or mitigation must occur prior to the discharge of urban runoff 
into a receiving water.  Federal regulations at 40 CFR 131.10(a) state that in no case shall a 
state adopt waste transport or waste assimilation as a designated use for any waters of the 
U.S.  Authorizing the construction of an urban runoff treatment facility within a water of the 
U.S., or using the water body itself as a treatment system or for conveyance to a treatment 
system, would be tantamount to accepting waste assimilation as an appropriate use for that 
water body.  Furthermore, the construction, operation, and maintenance of a pollution control 
facility in a water body can negatively impact the physical, chemical, and biological integrity, 
as well as the beneficial uses, of the water body.  This is consistent with USEPA guidance to 
avoid locating structural controls in natural wetlands. 
 

11. The issuance of waste discharge requirements and an NPDES permit for the discharge of 
urban runoff from MS4s to waters of the U.S. is exempt from the requirement for preparation 
of environmental documents under the California Environmental Quality Act (CEQA) 
(Public Resources Code, Division 13, Chapter 3, section 21000 et seq.) in accordance with 
the CWC section 13389. 
 

F.   PUBLIC PROCESS 
 
1. The Regional Board has notified the Copermittees, all known interested parties, and the 

public of its intent to consider adoption of an Order prescribing waste discharge requirements 
that would serve to renew an NPDES permit for the existing discharge of urban runoff. 
 

2. The Regional Board has, at public meetings on (date), held public hearings and heard and 
considered all comments pertaining to the terms and conditions of this Order. 
 

IT IS HEREBY ORDERED that the Copermittees, in order to meet the provisions contained in 
Division 7 of the California Water Code (CWC) and regulations adopted thereunder, and the 
provisions of the Clean Water Act (CWA) and regulations adopted thereunder, shall each comply 
with the following: 
 
A. PROHIBITIONS AND RECEIVING WATER LIMITATIONS 

 
1. Discharges into and from municipal separate storm sewer systems (MS4s) in a manner 

causing, or threatening to cause, a condition of pollution, contamination, or nuisance (as 
defined in CWC section 13050), in waters of the state are prohibited. 
 

2. Discharges from MS4s containing pollutants which have not been reduced to the 
maximum extent practicable (MEP) are prohibited.2 
 

                                                 
2 This prohibition does not apply to MS4 discharges which receive subsequent treatment to reduce 
pollutants to the MEP prior to entering receiving waters (e.g., low flow diversions to the sanitary sewer). 
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3. Discharges from MS4s that cause or contribute to the violation of water quality standards 
(designated beneficial uses and water quality objectives developed to protect beneficial 
uses) are prohibited. 
 
a. Each Copermittee shall comply with section A.3 and section A.4 as it applies to 

Prohibition 5 in Attachment A of this Order through timely implementation of 
control measures and other actions to reduce pollutants in urban runoff discharges in 
accordance with the Jurisdictional Urban Runoff Management Program and other 
requirements of this Order including any modifications.  The Jurisdictional Urban 
Runoff Management Program shall be designed to achieve compliance with section 
A.3 and section A.4 as it applies to Prohibition 5 in Attachment A of this Order.  If 
exceedance(s) of water quality standards persist notwithstanding implementation of 
the Jurisdictional Urban Runoff Management Program and other requirements of this 
Order, the Copermittee shall assure compliance with section A.3 and section A.4 as it 
applies to Prohibition 5 in Attachment A of this Order by complying with the 
following procedure: 
 
(1) Upon a determination by either the Copermittee or the Regional Board that MS4 

discharges are causing or contributing to an exceedance of an applicable water 
quality standard, the Copermittee shall promptly notify and thereafter submit a 
report to the Regional Board that describes best management practices (BMPs) 
that are currently being implemented and additional BMPs that will be 
implemented to prevent or reduce any pollutants that are causing or contributing 
to the exceedance of water quality standards.  The report may be incorporated in 
the annual update to the Jurisdictional Urban Runoff Management Program 
unless the Regional Board directs an earlier submittal.  The report shall include 
an implementation schedule.  The Regional Board may require modifications to 
the report; 
 

(2) Submit any modifications to the report required by the Regional Board within 30 
days of notification; 
 

(3) Within 30 days following approval of the report described above by the Regional 
Board, the Copermittee shall revise its Jurisdictional Urban Runoff Management 
Program and monitoring program to incorporate the approved modified BMPs 
that have been and will be implemented, the implementation schedule, and any 
additional monitoring required; 
 

(4) Implement the revised Jurisdictional Urban Runoff Management Program and 
monitoring program in accordance with the approved schedule. 
 

b. So long as the Copermittee has complied with the procedures set forth above and is 
implementing the revised Jurisdictional Urban Runoff Management Program, the 
Copermittee does not have to repeat the same procedure for continuing or recurring 
exceedances of the same receiving water limitations unless directed by the Regional 
Board to do so. 
 

c. Nothing in section A.3 shall prevent the Regional Board from enforcing any 
provision of this Order while the Copermittee prepares and implements the above 
report. 
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4. In addition to the above prohibitions, discharges from MS4s are subject to all Basin Plan 
prohibitions cited in Attachment A to this Order. 
 

B. NON-STORM WATER DISCHARGES 
 
1. Each Copermittee shall effectively prohibit all types of non-storm water discharges into 

its MS4 unless such discharges are either authorized by a separate National Pollutant 
Discharge Elimination System (NPDES) permit; or not prohibited in accordance with 
sections B.2 and B.3 below. 
 

2. The following categories of non-storm water discharges are not prohibited unless a 
Copermittee or the Regional Board identifies the discharge category as a significant 
source of pollutants to waters of the U.S.  For such a discharge category, the Copermittee 
shall either prohibit the discharge category or develop and implement appropriate control 
measures to reduce the discharge of pollutants to the MEP and report to the Regional 
Board pursuant to section J. 
 
a. Diverted stream flows; 
b. Rising ground waters; 
c. Uncontaminated ground water infiltration [as defined at 40 CFR 35.2005(20)] to 

MS4s; 
d. Uncontaminated pumped ground water; 
e. Foundation drains; 
f. Springs; 
g. Water from crawl space pumps; 
h. Footing drains; 
i. Air conditioning condensation;  
j. Flows from riparian habitats and wetlands;  
k. Water line flushing; 
l. Landscape irrigation; 
m. Discharges from potable water sources not subject to NPDES Permit No. 

CAG679001, other than water main breaks; 
n. Irrigation water; 
o. Lawn watering; 
p. Individual residential car washing; and 
q. Dechlorinated swimming pool discharges. 

 
3. Emergency fire fighting flows (i.e., flows necessary for the protection of life or property) 

do not require BMPs and need not be prohibited.  As part of the Jurisdictional Urban 
Runoff Management Plan (JURMP), each Copermittee shall develop and implement a 
program to reduce pollutants from non-emergency fire fighting flows (i.e., flows from 
controlled or practice blazes and maintenance activities) identified by the Copermittee to 
be significant sources of pollutants to waters of the United States. 
 

4. Each Copermittee shall examine all dry weather field screening and analytical monitoring 
results collected in accordance with section D.4 of this Order and Receiving Waters 
Monitoring and Reporting Program No. R9-2007-0001 to identify water quality problems 
which may be the result of any non-prohibited discharge category(ies) identified above in 
section B.2.  Follow-up investigations shall be conducted as necessary to identify and 
control any non-prohibited discharge category(ies) listed above. 
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C. LEGAL AUTHORITY 
 
1. Each Copermittee shall establish, maintain, and enforce adequate legal authority to 

control pollutant discharges into and from its MS4 through ordinance, statute, permit, 
contract or similar means.  This legal authority must, at a minimum, authorize the 
Copermittee to: 
 
a. Control the contribution of pollutants in discharges of runoff associated with 

industrial and construction activity to its MS4 and control the quality of runoff from 
industrial and construction sites.  This requirement applies both to industrial and 
construction sites which have coverage under the statewide general industrial or 
construction storm water permits, as well as to those sites which do not. Grading 
ordinances shall be upgraded and enforced as necessary to comply with this Order. 
 

b. Prohibit all identified illicit discharges not otherwise allowed pursuant to section B.2 
including but not limited to: 
 
(1) Sewage; 
(2) Discharges of wash water resulting from the hosing or cleaning of gas stations, 

auto repair garages, or other types of automotive services facilities; 
(3) Discharges resulting from the cleaning, repair, or maintenance of any type of 

equipment, machinery, or facility including motor vehicles, cement-related 
equipment, and port-a-potty servicing, etc.; 

(4) Discharges of wash water from mobile operations such as mobile automobile 
washing, steam cleaning, power washing, and carpet cleaning, etc.; 

(5) Discharges of wash water from the cleaning or hosing of impervious surfaces in 
municipal, industrial, commercial, and residential areas including parking lots, 
streets, sidewalks, driveways, patios, plazas, work yards and outdoor eating or 
drinking areas, etc.; 

(6) Discharges of runoff from material storage areas containing chemicals, fuels, 
grease, oil, or other hazardous materials; 

(7) Discharges of pool or fountain water containing chlorine, biocides, or other 
chemicals; discharges of pool or fountain filter backwash water; 

(8) Discharges of sediment, pet waste, vegetation clippings, or other landscape or 
construction-related wastes; and 

(9) Discharges of food-related wastes (e.g., grease, fish processing, and restaurant 
kitchen mat and trash bin wash water, etc.). 
 

c. Prohibit and eliminate illicit connections to the MS4; 
 

d. Control the discharge of spills, dumping, or disposal of materials other than storm 
water to its MS4; 
 

e. Require compliance with conditions in Copermittee ordinances, permits, contracts or 
orders (i.e., hold dischargers to its MS4 accountable for their contributions of 
pollutants and flows); 
 

f. Utilize enforcement mechanisms to require compliance with Copermittee storm water 
ordinances, permits, contracts, or orders; 
 

g. Control the contribution of pollutants from one portion of the shared MS4 to another 
portion of the MS4 through interagency agreements among Copermittees. Control of 
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the contribution of pollutants from one portion of the shared MS4 to another portion 
of the MS4 through interagency agreements with other owners of the MS4 such as 
Caltrans, the Department of Defense, or Native American Tribes is encouraged; 
 

h. Carry out all inspections, surveillance, and monitoring necessary to determine 
compliance and noncompliance with local ordinances and permits and with this 
Order, including the prohibition on illicit discharges to the MS4.  This means the 
Copermittee must have authority to enter, monitor, inspect, take measurements, 
review and copy records, and require regular reports from industrial facilities 
discharging into its MS4, including construction sites;  
 

i. Require the use of BMPs to prevent or reduce the discharge of pollutants into MS4s 
to the MEP; and 
 

j. Require documentation on the effectiveness of BMPs implemented to reduce the 
discharge of pollutants to the MS4 to the MEP. 
 

2. Each Permittee shall include as part of its JURMP a statement certified by its chief legal 
counsel that the Copermittee has taken the necessary steps to obtain and maintain full 
legal authority to implement and enforce each of the requirements contained in 40 CFR 
122.26(d)(2)(i)(A-F) and this Order.  This statement shall include: 
 
a. Identification of all departments within the jurisdiction that conduct urban runoff 

related activities, and their roles and responsibilities under this Order.  Include an up 
to date organizational chart specifying these departments and key personnel.  
 

b. Citation of urban runoff related ordinances and the reasons they are enforceable; 
 

c. Identification of the local administrative and legal procedures available to mandate 
compliance with urban runoff related ordinances and therefore with the conditions of 
this Order; 

 
d. A description of how urban runoff related ordinances are implemented and appealed; 

and 
 

e. Description of whether the municipality can issue administrative orders and 
injunctions or if it must go through the court system for enforcement actions. 
 

D. JURISDICTIONAL URBAN RUNOFF MANAGEMENT PROGRAM 
 
Each Copermittee shall implement all requirements of section D of this Order no later than 
365 days after adoption of the Order, unless otherwise specified in this Order.  Prior to 365 
days after adoption of the Order, each Copermittee shall at a minimum implement its 
Jurisdictional URMP document, as the document was developed and amended to comply 
with the requirements of Order No. 2001-01. 
 
Each Copermittee shall develop and implement an updated Jurisdictional Urban Runoff 
Management Program for its jurisdiction.  Each updated Jurisdictional Urban Runoff 
Management Program shall meet the requirements of section D of this Order, reduce the 
discharge of pollutants from the MS4 to the MEP, and prevent urban runoff discharges from 
the MS4 from causing or contributing to a violation of water quality standards.   
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1. Development Planning Component 
 

Each Copermittee shall implement a program which meets the requirements of this 
section and (1) reduces Development Project discharges of pollutants from the MS4 to 
the MEP, (2) prevents Development Project discharges from the MS4 from causing or 
contributing to a violation of water quality standards, and (3) manages increases in runoff 
discharge rates and durations from Development Projects that are likely to cause 
increased erosion of stream beds and banks, silt pollutant generation, or other impacts to 
beneficial uses and stream habitat due to increased erosive force.   
 
a. GENERAL PLAN 
 

Each Copermittee shall revise as needed its General Plan or equivalent plan (e.g., 
Comprehensive, Master, or Community Plan) for the purpose of providing effective 
water quality and watershed protection principles and policies that direct land-use 
decisions and require implementation of consistent water quality protection measures 
for Development Projects. 

 
b. ENVIRONMENTAL REVIEW PROCESS 
 

Each Copermittee shall revise as needed their current environmental review 
processes to accurately evaluate water quality impacts and cumulative impacts and 
identify appropriate measures to avoid, minimize and mitigate those impacts for all 
Development Projects. 
 

c. APPROVAL PROCESS CRITERIA AND REQUIREMENTS FOR ALL DEVELOPMENT 
PROJECTS 

 
For all proposed Development Projects, each Copermittee during the planning 
process and prior to project approval and issuance of local permits shall prescribe the 
necessary requirements so that Development Project discharges of pollutants from 
the MS4 will be reduced to the MEP, will not cause or contribute to a violation of 
water quality standards, and will comply with Copermittee’s ordinances, permits, 
plans, and requirements, and with this Order.  The requirements shall include, but not 
be limited to, implementation by the project proponent of the following: 

 
(1) Source control BMPs that reduce storm water pollutants of concern in urban 

runoff, including storm drain system stenciling and signage, properly designed 
outdoor material storage areas, properly designed trash storage areas, and 
implementation of efficient irrigation systems; 

(2) LID BMPs where feasible which maximize infiltration, provide retention, slow 
runoff, minimize impervious footprint, direct runoff from impervious areas into 
landscaping, and construct impervious surfaces to minimum widths necessary;  

(3) Buffer zones for natural water bodies, where feasible.  Where buffer zones are 
infeasible, require project proponent to implement other buffers such as trees, 
access restrictions, etc., where feasible; 

(4) Measures necessary so that grading or other construction activities meet the 
provisions specified in section D.2 of this Order; and  

(5) Submittal of proof of a mechanism under which ongoing long-term maintenance 
of all structural post-construction BMPs will be conducted. 
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d. STANDARD URBAN STORM WATER MITIGATION PLANS (SUSMPS) – APPROVAL 
PROCESS CRITERIA AND REQUIREMENTS FOR PRIORITY DEVELOPMENT PROJECTS 

 
Each Copermittee shall implement an updated local SUSMP which meets the 
requirements of section D.1.d of this Order and (1) reduces Priority Development 
Project discharges of pollutants from the MS4 to the MEP, (2) prevents Priority 
Development Project runoff discharges from the MS4 from causing or contributing to 
a violation of water quality standards, and (3) manages increases in runoff discharge 
rates and durations from Priority Development Projects that are likely to cause 
increased erosion of stream beds and banks, silt pollutant generation, or other impacts 
to beneficial uses and stream habitat due to increased erosive force.3     
 
(1) Definition of Priority Development Project 

 
(a) Priority Development Projects are: a) all new Development Projects that fall 

under the project categories or locations listed in section D.1.d.(2), and b) 
those redevelopment projects that create, add or replace at least 5,000 square 
feet of impervious surfaces on an already developed site that falls under the 
project categories or locations listed in section D.1.d.(2).  Where 
redevelopment results in an increase of less than fifty percent of the 
impervious surfaces of a previously existing development, and the existing 
development was not subject to SUSMP requirements, the numeric sizing 
criteria discussed in section D.1.d.(6)(c) applies only to the addition, and not 
to the entire development.  Where redevelopment results in an increase of 
more than fifty percent of the impervious surfaces of a previously existing 
development, the numeric sizing criteria applies to the entire development.  
Where a new Development Project feature, such as a parking lot, falls into a 
Priority Development Project Category, the entire project footprint is subject 
to SUSMP requirements. 
 

(b) In addition to the Priority Development Project Categories identified in 
section D.1.d.(2), within three years of adoption of this Order Priority 
Development Projects shall also include all other pollutant generating 
Development Projects that result in the disturbance of one acre or more of 
land.4  As an alternative to this one acre threshold, the Copermittees may 
collectively identify a different threshold, provided the Copermittees’ 
threshold is at least as inclusive of Development Projects as the one acre 
threshold.   

 
 
 

                                                 
3 Updated SUSMP and hydromodification requirements shall apply to all priority projects or phases of 
priority projects which have not yet begun grading or construction activities at the time any updated 
SUSMP or hydromodification requirement commences.  If a Copermittee determines that lawful prior 
approval of a project exists, whereby application of an updated SUSMP or hydromodification requirement 
to the project is infeasible, the updated SUSMP or hydromodification requirement need not apply to the 
project.  Where feasible, the Copermittees shall utilize the SUSMP and hydromodification update periods 
to ensure that projects undergoing approval processes include application of the updated SUSMP and 
hydromodification requirements in their plans. 
4 Pollutant generating Development Projects are those projects that generate pollutants at levels greater than 
background levels.   
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(2) Priority Development Project Categories 
 
(a) Housing subdivisions of 10 or more dwelling units. This category includes 

single-family homes, multi-family homes, condominiums, and apartments. 
(b) Commercial developments greater than one acre.  This category is defined as 

any development on private land that is not for heavy industrial or residential 
uses where the land area for development is greater than one acre.  The 
category includes, but is not limited to:  hospitals; laboratories and other 
medical facilities; educational institutions; recreational facilities; municipal 
facilities; commercial nurseries; multi-apartment buildings; car wash 
facilities; mini-malls and other business complexes; shopping malls; hotels; 
office buildings; public warehouses; automotive dealerships; airfields; and 
other light industrial facilities. 

(c) Developments of heavy industry greater than one acre.  This category 
includes, but is not limited to, manufacturing plants, food processing plants, 
metal working facilities, printing plants, and fleet storage areas (bus, truck, 
etc.).   

(d) Automotive repair shops.  This category is defined as a facility that is 
categorized in any one of the following Standard Industrial Classification 
(SIC) codes:  5013, 5014, 5541, 7532-7534, or 7536-7539. 

(e) Restaurants. This category is defined as a facility that sells prepared foods 
and drinks for consumption, including stationary lunch counters and 
refreshment stands selling prepared foods and drinks for immediate 
consumption (SIC code 5812), where the land area for development is 
greater than 5,000 square feet.  Restaurants where land development is less 
than 5,000 square feet shall meet all SUSMP requirements except for 
structural treatment BMP and numeric sizing criteria requirement 
D.1.d.(6)(c) and hydromodification requirement D.1.g. 

(f) All hillside development greater than 5,000 square feet.  This category is 
defined as any development which creates 5,000 square feet of impervious 
surface which is located in an area with known erosive soil conditions, where 
the development will grade on any natural slope that is twenty-five percent or 
greater. 

(g) Environmentally Sensitive Areas (ESAs).  All development located within or 
directly adjacent to or discharging directly to an ESA (where discharges from 
the development or redevelopment will enter receiving waters within the 
ESA), which either creates 2,500 square feet of impervious surface on a 
proposed project site or increases the area of imperviousness of a proposed 
project site to 10% or more of its naturally occurring condition.  “Directly 
adjacent” means situated within 200 feet of the ESA.  “Discharging directly 
to” means outflow from a drainage conveyance system that is composed 
entirely of flows from the subject development or redevelopment site, and 
not commingled with flows from adjacent lands.   

(h) Parking lots 5,000 square feet or more or with 15 or more parking spaces and 
potentially exposed to urban runoff.  Parking lot is defined as a land area or 
facility for the temporary parking or storage of motor vehicles used 
personally, for business, or for commerce. 

(i) Street, roads, highways, and freeways.  This category includes any paved 
surface that is 5,000 square feet or greater used for the transportation of 
automobiles, trucks, motorcycles, and other vehicles. 

(j) Retail Gasoline Outlets (RGOs).  This category includes RGOs that meet the 
following criteria: (a) 5,000 square feet or more or (b) a projected Average 
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Daily Traffic (ADT) of 100 or more vehicles per day. 
 

(3) Pollutants of Concern 
 

As part of its local SUSMP, each Copermittee shall develop and implement a 
procedure for pollutants of concern to be identified for each Priority 
Development Project.  The procedure shall address, at a minimum: (1) Receiving 
water quality (including pollutants for which receiving waters are listed as 
impaired under CWA section 303(d)); (2) Land use type of the Development 
Project and pollutants associated with that land use type; and (3) Pollutants 
expected to be present on site. 

 
(4) Low Impact Development (LID) BMP Requirements 

 
Each Copermittee shall require each Priority Development Project to implement 
LID BMPs which will collectively minimize directly connected impervious areas 
and promote infiltration at Priority Development Projects: 
 
(a) The following LID site design BMPs shall be implemented at all Priority 

Development Projects as required below:  
 

i. For Priority Development Projects with landscaped or other pervious 
areas, drain a portion of impervious areas (rooftops, parking lots, 
sidewalks, walkways, patios, etc) into pervious areas prior to discharge 
to the MS4.  The amount of runoff from impervious areas that is to drain 
to pervious areas shall correspond with the total capacity of the project’s 
pervious areas to infiltrate or treat runoff, taking into consideration the 
pervious areas’ soil conditions, slope, and other pertinent factors.  

ii. For Priority Development Projects with landscaped or other pervious 
areas, properly design and construct the pervious areas to effectively 
receive and infiltrate or treat runoff from impervious areas, taking into 
consideration the pervious areas’ soil conditions, slope, and other 
pertinent factors. 

iii. For Priority Development Projects with low traffic areas and appropriate 
soil conditions, construct a portion of walkways, trails, overflow parking 
lots, alleys, or other low-traffic areas with permeable surfaces, such as 
pervious concrete, porous asphalt, unit pavers, and granular materials. 

 
(b) The following LID BMPs listed below shall be implemented at all Priority 

Development Projects where applicable and feasible.   
 

i. Conserve natural areas, including existing trees, other vegetation, and 
soils. 

ii. Construct streets, sidewalks, or parking lot aisles to the minimum widths 
necessary, provided that public safety and a walkable environment for 
pedestrians are not compromised. 

iii. Minimize the impervious footprint of the project. 
iv. Minimize soil compaction. 
v. Minimize disturbances to natural drainages (e.g., natural swales, 

topographic depressions, etc.) 
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(5) Source Control BMP Requirements 
 

Each Copermittee shall require each Priority Development Project to implement 
source control BMPs.  The source control BMPs to be required shall: 
 
(a) Minimize storm water pollutants of concern in urban runoff. 
(b) Include storm drain system stenciling or signage. 
(c) Include properly designed outdoor material storage areas. 
(d) Include properly designed trash storage areas. 
(e) Include efficient irrigation systems. 
(f) Include water quality requirements applicable to individual priority project 

categories. 
 

(6) Treatment Control BMP Requirements5 
 

Each Copermittee shall require each Priority Development Project to implement 
treatment control BMPs which meet the following treatment control BMP 
requirements: 

 
(a) Treatment control BMPs for all Priority Development Projects shall mitigate 

(infiltrate, filter, or treat) the required volume or flow of runoff (identified in 
section D.1.d.(6)(c)) from all developed portions of the project, including 
landscaped areas. 
 

(b) All treatment control BMPs shall be located so as to infiltrate, filter, or treat 
the required runoff volume or flow prior to its discharge to any waters of the 
U.S.  Multiple Priority Development Projects may use shared treatment 
control BMPs as long as construction of any shared treatment control BMP is 
completed prior to the use or occupation of any Priority Development Project 
from which the treatment control BMP will receive runoff. 
 

(c) All treatment control BMPs for a single Priority Development Project shall 
collectively be sized to comply with the following numeric sizing criteria: 
 
i. Volume-based treatment control BMPs shall be designed to mitigate 

(infiltrate, filter, or treat) the volume of runoff produced from a 24-hour 
85th percentile storm event, as determined from the County of San 
Diego’s 85th Percentile Precipitation Isopluvial Map; or  
 

ii. Flow-based treatment control BMPs shall be designed to mitigate 
(infiltrate, filter, or treat) either: a) the maximum flow rate of runoff 
produced from a rainfall intensity of 0.2 inch of rainfall per hour, for 
each hour of a storm event; or b) the maximum flow rate of runoff 
produced by the 85th percentile hourly rainfall intensity (for each hour of 
a storm event), as determined from the local historical rainfall record, 
multiplied by a factor of two. 
 

                                                 
5 LID BMPs that are correctly designed to effectively infiltrate, filter, or treat runoff can be considered 
treatment control BMPs. 
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(d) All treatment control BMPs for Priority Development Projects shall, at a 
minimum: 
 
i. Be ranked with a high or medium pollutant removal efficiency for the 

project’s most significant pollutants of concern, as the pollutant removal 
efficiencies are identified in the Copermittees’ Model SUSMP and the 
most current updates thereto.  Treatment control BMPs with a low 
removal efficiency ranking shall only be approved by a Copermittee 
when a feasibility analysis has been conducted which exhibits that 
implementation of treatment control BMPs with high or medium removal 
efficiency rankings are infeasible for a Priority Development Project or 
portion of a Priority Development Project. 

ii. Be correctly sized and designed so as to remove pollutants to the MEP. 
iii. Target removal of pollutants of concern from urban runoff. 
iv. Be implemented close to pollutant sources (where shared BMPs are not 

proposed), and prior to discharging into waters of the U.S. 
v. Not be constructed within a receiving water. 

vi. Include proof of a mechanism, to be provided by the project proponent or 
Copermittee, under which ongoing long-term maintenance will be 
conducted. 

 
(7) Update of SUSMP BMP Requirements 

 
The Copermittees shall collectively review and update the BMP requirements 
that are listed in their local SUSMPs.  At a minimum, the update shall include 
removal of obsolete or ineffective BMPs, addition of LID and source control 
BMP requirements that meet or exceed the requirements of sections D.1.d.(4) and 
D.1.d.(5), and addition of LID BMPs that can be used for treatment, such as 
bioretention cells, bioretention swales, etc.  The update shall also add appropriate 
LID BMPs to any tables or discussions in the local SUSMPs addressing pollutant 
removal efficiencies of treatment control BMPs.  In addition, the update shall 
include review, and revision where necessary, of treatment control BMP 
pollutant removal efficiencies. 
 

(8) Update of SUSMPs to Incorporate LID and Other BMP Requirements 
 
(a) In addition to the implementation of the BMP requirements of sections 

D.1.d.(4-7) within one year of adoption of this Order, the Copermittees shall 
also develop and submit an updated Model SUSMP that defines minimum 
LID and other BMP requirements to be incorporated into the Copermittees’ 
local SUSMPs for application to Priority Development Projects.  The 
purpose of the updated Model SUSMP shall be to establish minimum 
standards to maximize the use of LID practices and principles in local 
Copermittee programs as a means of reducing stormwater runoff.  It shall 
meet the following minimum requirements: 
 
i. Establishment of LID BMP requirements that meet or exceed the 

minimum requirements listed in section D.1.d.(4) above. 
ii. Establishment of source control BMP requirements that meet or exceed 

the minimum requirements listed in section D.1.d.(5) above. 
iii. Establishment of treatment control BMP requirements that meet or 

exceed the minimum requirements listed in section D.1.d.(6) above. 
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iv. Establishment of siting, design, and maintenance criteria for each LID 
and treatment control BMP listed in the Model SUSMP, so that 
implemented LID and treatment control BMPs are constructed 
correctly and are effective at pollutant removal and/or runoff control.  
LID techniques, such as soil amendments, shall be incorporated into 
the criteria for appropriate treatment control BMPs. 

v. Establishment of criteria to aid in determining Priority Development 
Project conditions where implementation of each LID BMP listed in 
section D.1.d.(4)(b) is applicable and feasible. 

vi. Establishment of a requirement for Priority Development Projects with 
low traffic areas and appropriate or amendable soil conditions to 
construct a portion of walkways, trails, overflow parking lots, alleys, or 
other low-traffic areas with permeable surfaces, such a pervious 
concrete, porous asphalt, unit pavers, and granular materials. 

vii. Establishment of restrictions on infiltration of runoff from Priority 
Development Project categories or Priority Development Project areas 
that generate high levels of pollutants, if necessary. 
 

(b) The updated Model SUSMP shall be submitted within 18 months of adoption 
of this Order.  If, within 60 days of submittal of the updated Model SUSMP, 
the Copermittees have not received in writing from the Regional Board either 
(1) a finding of adequacy of the updated Model SUSMP or (2) a modified 
schedule for its review and revision, the updated Model SUSMP shall be 
deemed adequate, and the Copermittees shall implement its provisions in 
accordance with section D.1.d.(8)(c) below. 
 

(c) Within 365 days of Regional Board acceptance of the updated Model 
SUSMP, each Copermittee shall update its local SUSMP to implement the 
requirements established pursuant to section D.1.d.(8)(a).  In addition to the 
requirements of section D.1.d.(8)(a), each Copermittee’s updated local 
SUSMP shall include the following: 
 
i. A requirement that each Priority Development Project use the criteria 

established pursuant to section D.1.d.(8)(a)v to demonstrate 
applicability and feasibility, or lack thereof, of implementation of the 
LID BMPs listed in section D.1.d.(4)(b). 

ii. A review process which verifies that all BMPs to be implemented will 
meet the designated siting, design, and maintenance criteria, and that 
each Priority Development Project is in compliance with all applicable 
SUSMP requirements. 

 
(9) Implementation Process 

 
As part of its local SUSMP, each Copermittee shall implement a process to verify 
compliance with SUSMP requirements.  The process shall identify at what point 
in the planning process Priority Development Projects will be required to meet 
SUSMP requirements.  The process shall also include identification of the roles 
and responsibilities of various municipal departments in implementing the 
SUSMP requirements, as well as any other measures necessary for the 
implementation of SUSMP requirements. 
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(10) Downstream Erosion 
 

As part of its local SUSMP, each Copermittee shall develop and apply criteria to 
Priority Development Projects so that runoff discharge rates, durations, and 
velocities from Priority Development Projects are controlled to maintain or 
reduce downstream erosion conditions and protect stream habitat.  Upon 
adoption of the Hydromodification Management Plan (HMP) by the Regional 
Board (section D.1.g), individual Copermittee criteria for control of downstream 
erosion shall be superseded by criteria identified in the HMP.  
 

(11) Waiver Provision 
 

(a) A Copermittee may provide for a project to be waived from the requirement 
of meeting numeric sizing criteria (sections D.1.d.(6)(c) or D.1.d.(8)(a)iii) if 
infeasibility can be established.  A waiver of infeasibility shall only be 
granted by a Copermittee when all available BMPs have been considered and 
rejected as infeasible.  Copermittees shall notify the Regional Board within 5 
days of each waiver issued and shall include the following information in the 
notification: 
 
i. Name of the person granting each waiver; 

ii. Name of developer receiving the waiver; 
iii. Site location; 
iv. Reason for waiver; and 
v. Description of BMPs required. 

 
(b) The Copermittees may collectively or individually develop a program to 

require project proponents who have received waivers to transfer the savings 
in cost, as determined by the Copermittee(s), to a storm water mitigation 
fund.  This program may be implemented by all Copermittees that issue 
waivers.  Funds may be used on projects to improve urban runoff quality 
within the watershed of the waived project.  The waiver mitigation program 
should, at a minimum, identify:   
 
i. The entity or entities that will manage the storm water mitigation fund 

(i.e., assume full responsibility for); 
ii. The range and types of acceptable projects for which mitigation funds 

may be expended; 
iii. The entity or entities that will assume full responsibility for each 

mitigation project including its successful completion; and 
iv. How the dollar amount of fund contributions will be determined. 

 
(12) Infiltration and Groundwater Protection 

 
To protect groundwater quality, each Copermittee shall apply restrictions to the 
use of treatment control BMPs that are designed to primarily function as 
centralized infiltration devices (such as large infiltration trenches and infiltration 
basins).  Such restrictions shall be designed so that the use of such infiltration 
treatment control BMPs shall not cause or contribute to an exceedance of 
groundwater quality objectives.  At a minimum, each treatment control BMP 
designed to primarily function as a centralized infiltration device shall meet the 
restrictions below, unless it is demonstrated that a restriction is not necessary to 
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protect groundwater quality.   The Copermittees may collectively or individually 
develop alternative restrictions on the use of treatment control BMPs which are 
designed to primarily function as centralized infiltration devices.  Alternative 
restrictions developed by the Copermittees can partially or wholly replace the 
restrictions listed below.  The restrictions are not intended to be applied to small 
infiltration systems dispersed throughout a development project.  

 
(a) Urban runoff shall undergo pretreatment such as sedimentation or filtration 

prior to infiltration; 
(b) All dry weather flows containing significant pollutant loads shall be diverted 

from infiltration devices; 
(c) Pollution prevention and source control BMPs shall be implemented at a 

level appropriate to protect groundwater quality at sites where infiltration 
treatment control BMPs are to be used; 

(d) Infiltration treatment control BMPs shall be adequately maintained so that 
they remove pollutants to the MEP; 

(e) The vertical distance from the base of any infiltration treatment control BMP 
to the seasonal high groundwater mark shall be at least 10 feet.  Where 
groundwater basins do not support beneficial uses, this vertical distance 
criteria may be reduced, provided groundwater quality is maintained; 

(f) The soil through which infiltration is to occur shall have physical and 
chemical characteristics (such as appropriate cation exchange capacity, 
organic content, clay content, and infiltration rate) which are adequate for 
proper infiltration durations and treatment of urban runoff for the protection 
of groundwater beneficial uses;   

(g) Infiltration treatment control BMPs shall not be used for areas of industrial or 
light industrial activity; areas subject to high vehicular traffic (25,000 or 
greater average daily traffic on main roadway or 15,000 or more average 
daily traffic on any intersecting roadway); automotive repair shops; car 
washes; fleet storage areas (bus, truck, etc.); nurseries6; and other high threat 
to water quality land uses and activities as designated by each Permittee; and 

(h) Infiltration treatment control BMPs shall be located a minimum of 100 feet 
horizontally from any water supply wells.      
 

e. TREATMENT CONTROL BMP MAINTENANCE TRACKING 
 
(1) Each Copermittee shall develop and utilize a watershed-based database to track 

and inventory approved treatment control BMPs and treatment control BMP 
maintenance within its jurisdiction.  At a minimum, the database shall include 
information on treatment control BMP type, location, watershed, date of 
construction, party responsible for maintenance, maintenance certifications or 
verifications, inspections, inspection findings, and corrective actions. 
 

(2) Each Copermittee shall develop and implement a program to verify that approved 
treatment control BMPs are operating effectively and have been adequately 
maintained.  At a minimum, the program shall include the following: 
 
(a) An annual inventory of all approved treatment control BMPs within the 

Copermittee’s jurisdiction.  The inventory shall also include all treatment 
control BMPs approved during the previous permit cycle. 

                                                 
6 Except with regard to treated nursery runoff or clean storm water runoff. 
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(b) The prioritization of all projects with approved treatment control BMPs into 
high, medium, and low priority categories.  At a minimum, projects with 
drainage insert treatment control BMPs shall be designated as at least a 
medium priority.  Prioritization of other projects with treatment control 
BMPs shall include consideration of treatment control BMP size, 
recommended maintenance frequency, likelihood of operational and 
maintenance issues, location, receiving water quality, and other pertinent 
factors. 

(c) 100% of projects with treatment control BMPs that are high priority shall be 
inspected by the Copermittee annually.  50% of projects with drainage insert 
treatment control BMPs shall be inspected by the Copermittee annually.  
Treatment control BMPs that are low priority shall be inspected as needed.  
All inspections shall verify effective operation and maintenance of the 
treatment control BMPs, as well as compliance with all ordinances, permits, 
and this Order.  A minimum of 20% of the total number of projects with 
approved treatment control BMPs, and a maximum of 200% of the average 
number of projects with treatment control BMPs approved per year, shall be 
inspected annually. 

(d) Requirement of annual verification of effective operation and maintenance of 
each approved treatment control BMP by the party responsible for the 
treatment control BMP maintenance.   
 

(3) Operation and maintenance verifications shall be required prior to each rainy 
season. 
 

(4) Inspections of high priority treatment control BMPs shall be conducted prior to 
each rainy season. 

 
f. BMP VERIFICATION 
 

Prior to occupancy of each Priority Development Project subject to SUSMP 
requirements, each Copermittee shall inspect the constructed LID, source control, and 
treatment control BMPs to verify that they have been constructed in compliance with 
all specifications, plans, permits, ordinances, and this Order.  This initial BMP 
verification inspection does not constitute an operation and maintenance inspection, 
as required above in section D.1.e.(2)(c). 
 

g. HYDROMODIFICATION - LIMITATIONS ON INCREASES OF RUNOFF DISCHARGE RATES 
AND DURATIONS7 

 
Each Copermittee shall collaborate with the other Copermittees to develop and 
implement a Hydromodification Management Plan (HMP) to manage increases in 
runoff discharge rates and durations from all Priority Development Projects, where 
such increased rates and durations are likely to cause increased erosion of channel 

                                                 
7 Updated SUSMP and hydromodification requirements shall apply to all priority projects or phases of 
priority projects which have not yet begun grading or construction activities at the time any updated 
SUSMP or hydromodification requirement commences.  If a Copermittee determines that lawful prior 
approval of a project exists, whereby application of an updated SUSMP or hydromodification requirement 
to the project is infeasible, the updated SUSMP or hydromodification requirement need not apply to the 
project.  Where feasible, the Copermittees shall utilize the SUSMP and hydromodification update periods 
to ensure that projects undergoing approval processes include application of the updated SUSMP and 
hydromodification requirements in their plans. 
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beds and banks, sediment pollutant generation, or other impacts to beneficial uses 
and stream habitat due to increased erosive force.  The HMP, once approved by the 
Regional Board, shall be incorporated into the local SUSMP and implemented by 
each Copermittee so that post-project runoff discharge rates and durations shall not 
exceed estimated pre-project discharge rates and durations where the increased 
discharge rates and durations will result in increased potential for erosion or other 
significant adverse impacts to beneficial uses, attributable to changes in the discharge 
rates and durations.   

 
(1) The HMP shall: 

 
(a) Identify a standard for channel segments which receive urban runoff 

discharges from Priority Development Projects.  The channel standard shall 
maintain the pre-project erosion and deposition characteristics of channel 
segments receiving urban runoff discharges from Priority Development 
Projects as necessary to maintain or improve the channel segments’ stability 
conditions.  

(b) Utilize continuous simulation of the entire rainfall record to identify a range 
of runoff flows8 for which Priority Development Project post-project runoff 
flow rates and durations shall not exceed pre-project runoff flow rates and 
durations, where the increased flow rates and durations will result in 
increased potential for erosion or other significant adverse impacts to 
beneficial uses, attributable to changes in the flow rates and durations.  The 
lower boundary of the range of runoff flows identified shall correspond with 
the critical channel flow that produces the critical shear stress that initiates 
channel bed movement or that erodes the toe of channel banks.  The 
identified range of runoff flows may be different for specific watersheds, 
channels, or channel reaches.   

(c) Require Priority Development Projects to implement hydrologic control 
measures so that Priority Development Projects’ post-project runoff flow 
rates and durations (1) do not exceed pre-project runoff flow rates and 
durations for the range of runoff flows identified under section D.1.g.(1)(b), 
where the increased flow rates and durations will result in increased potential 
for erosion or other significant adverse impacts to beneficial uses, 
attributable to changes in the flow rates and durations, and (2) do not result in 
channel conditions which do not meet the channel standard developed under 
section D.1.g.(1)(a) for channel segments downstream of Priority 
Development Project discharge points.  

(d) Include other performance criteria (numeric or otherwise) for Priority 
Development Projects as necessary to prevent urban runoff from the projects 
from increasing erosion of channel beds and banks, silt pollutant generation, 
or other impacts to beneficial uses and stream habitat due to increased 
erosive force. 

(e) Include a review of pertinent literature. 
(f) Include a protocol to evaluate potential hydrograph change impacts to 

downstream watercourses from Priority Development Projects. 
(g) Include a description of how the Copermittees will incorporate the HMP 

requirements into their local approval processes.  

                                                 
8 The identified range of runoff flows to be controlled should be expressed in terms of peak flow rates of 
rainfall events, such as “10% of the pre-project 2-year peak flow up to the pre-project 10-year peak flow.” 
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(h) Include criteria on selection and design of management practices and 
measures (such as detention, retention, and infiltration) to control flow rates 
and durations and address potential hydromodification impacts. 

(i) Include technical information supporting any standards and criteria proposed. 
(j) Include a description of inspections and maintenance to be conducted for 

management practices and measures to control flow rates and durations and 
address potential hydromodification impacts. 

(k) Include a description of pre- and post-project monitoring and other program 
evaluations to be conducted to assess the effectiveness of implementation of 
the HMP.  

(l) Include mechanisms for addressing cumulative impacts within a watershed 
on channel morphology. 

(m) Include information on evaluation of channel form and condition, including 
slope, discharge, vegetation, underlying geology, and other information, as 
appropriate. 
 

(2) The HMP may include implementation of planning measures (e.g., buffers and 
restoration activities, including revegetation, use of less-impacting facilities at 
the point(s) of discharge, etc.) to allow expected changes in stream channel cross 
sections, vegetation, and discharge rates, velocities, and/or durations without 
adverse impacts to  channel beneficial uses. Such measures shall not include 
utilization of non-naturally occurring hardscape materials such as concrete, 
riprap, gabions, etc. 
 

(3) Section D.1.g.(1)(c) does not apply to Development Projects where the project 
discharges stormwater runoff into channels or storm drains where the pre-
existing channel or storm drain conditions result in minimal potential for erosion 
or other impacts to beneficial uses.  Such situations may include discharges into 
channels that are concrete-lined or significantly hardened (e.g., with rip-rap, 
sackrete, etc.) downstream to their outfall in bays or the ocean; underground 
storm drains discharging to bays or the ocean; and construction of projects where 
the sub-watersheds below the projects’ discharge points are highly impervious 
(e.g., >70%) and the potential for single-project and/or cumulative impacts is 
minimal.  Specific criteria for identification of such situations shall be included 
as a part of the HMP.  However, plans to restore a channel reach may re-
introduce the applicability of HMP controls, and would need to be addressed in 
the HMP. 

 
(4) HMP Reporting 

 
The Copermittees shall collaborate to report on HMP development as required in 
section J.2.a of this Order. 
 

(5) HMP Implementation 
 

180 days after approval of the HMP by the Regional Board, each Copermittee 
shall incorporate into its local SUSMP and implement the HMP for all applicable 
Priority Development Projects.  Prior to approval of the HMP by the Regional 
Board, the early implementation of measures likely to be included in the HMP 
shall be encouraged by the Copermittees. 
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(6) Interim Hydromodification Criteria for Projects Disturbing 50 Acres or More 
 

Within 365 days of adoption of this Order, the Copermittees shall collectively 
identify an interim range of runoff flow rates for which Priority Development 
Project post-project runoff flow rates and durations shall not exceed pre-project 
runoff flow rates and durations (Interim Hydromodification Criteria), where the 
increased discharge flow rates and durations will result in increased potential for 
erosion or other significant adverse impacts to beneficial uses, attributable to 
changes in flow rates and durations.  Development of the Interim 
Hydromodification Criteria shall include identification of methods to be used by 
Priority Development Projects to exhibit compliance with the criteria, including 
continuous simulation of the entire rainfall record.  Starting 365 days after 
adoption of this Order and until the final Hydromodification Management Plan 
standard and criteria are implemented, each Copermittee shall require Priority 
Development Projects disturbing 50 acres or more to implement hydrologic 
controls to manage post-project runoff flow rates and durations as required by the 
Interim Hydromodification Criteria.  Development Projects disturbing 50 acres or 
more are exempt from this requirement when: 
 
(a) The project would discharge into channels that are concrete-lined or 

significantly hardened (e.g., with rip-rap, sackcrete, etc.) downstream to their 
outfall in bays or the ocean; 

(b) The project would discharge into underground storm drains discharging 
directly to bays or the ocean; or 

(c) The project would discharge to a channel where the watershed areas below 
the project’s discharge points are highly impervious (e.g. >70%). 
 

h. ENFORCEMENT OF DEVELOPMENT SITES 
 

Each Copermittee shall enforce its storm water ordinance for all Development 
Projects and at all development sites as necessary to maintain compliance with this 
Order.  Copermittee ordinances or other regulatory mechanisms shall include 
appropriate sanctions to achieve compliance.  Sanctions shall include the following 
or their equivalent:  Non-monetary penalties, fines, bonding requirements, and/or 
permit or occupancy denials for non-compliance. 

 
2. Construction Component 

 
Each Copermittee shall implement a construction program which meets the requirements 
of this section, reduces construction site discharges of pollutants from the MS4 to the 
MEP, and prevents construction site discharges from the MS4 from causing or 
contributing to a violation of water quality standards. 
 
a. ORDINANCE UPDATE AND APPROVAL PROCESS 

 
(1) Within 365 days of adoption of this Order, each Copermittee shall review and 

update its grading ordinances and other ordinances as necessary to achieve full 
compliance with this Order, including requirements for the implementation of all 
designated BMPs and other measures. 

 
(2) Prior to approval and issuance of local construction and grading permits, each 

Copermittee shall: 
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(a) Require all individual proposed construction sites to implement designated 

BMPs and other measures so that pollutants discharged from the site will be 
reduced to the maximum extent practicable and will not cause or contribute 
to a violation of water quality standards. 

(b) Prior to permit issuance, require and review the project proponent’s storm 
water management plan to verify compliance with their grading ordinance, 
other ordinances, and this Order. 

(c) Verify that project proponents subject to California’s statewide General 
NPDES Permit for Storm Water Discharges Associated With Construction 
Activities, (hereinafter General Construction Permit), have existing coverage 
under the General Construction Permit. 

 
b. SOURCE IDENTIFICATION 
 

Each Copermittee shall maintain and update monthly a watershed based inventory of 
all construction sites within its jurisdiction.  The use of an automated database 
system, such as Geographical Information System (GIS) is highly recommended. 
 

c. BMP IMPLEMENTATION 
 

(1)  Each Copermittee shall designate a minimum set of BMPs and other measures to 
be implemented at construction sites.  The designated minimum set of BMPs 
shall include, at a minimum: 

 
(a) General Site Management 

 
i. Pollution prevention, where appropriate. 

ii. Development and implementation of a storm water management plan. 
iii. Minimization of areas that are cleared and graded to only the portion of 

the site that is necessary for construction; 
iv. Minimization of exposure time of disturbed soil areas; 
v. Minimization of grading during the wet season and correlation of grading 

with seasonal dry weather periods to the extent feasible. 
vi. Limitation of grading to a maximum disturbed area as determined by 

each Copermittee before either temporary or permanent erosion controls 
are implemented to prevent storm water pollution. The Copermittee has 
the option of temporarily increasing the size of disturbed soil areas by a 
set amount beyond the maximum, if the individual site is in compliance 
with applicable storm water regulations and the site has adequate control 
practices implemented to prevent storm water pollution. 

vii. Temporary stabilization and reseeding of disturbed soil areas as rapidly 
as feasible; 

viii. Preservation of natural hydrologic features where feasible; 
ix. Preservation of riparian buffers and corridors where feasible; 
x. Maintenance of all BMPs, until removed; and 

xi. Retention, reduction, and proper management of all pollutant discharges 
on site to the MEP standard. 
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(b)  Erosion and Sediment Controls 
 

i. Erosion prevention, to be used as the most important measure for 
keeping sediment on site during construction, but never as the single 
method; 

ii. Sediment controls, to be used as a supplement to erosion prevention for 
keeping sediment on-site during construction; 

iii. Slope stabilization on all inactive slopes during the rainy season and 
during rain events in the dry season; 

iv. Slope stabilization on all active slopes during rain events regardless of 
the season; and 

v. Permanent revegetation or landscaping as early as feasible. 
 

(2)  Each Copermittee shall require implementation of advanced treatment for 
sediment at construction sites that are determined by the Copermittee to be an 
exceptional threat to water quality. In evaluating the threat to water quality, the 
following factors shall be considered by the Copermittee:  

 
(a)  Soil erosion potential or soil type; 
(b)  The site’s slopes; 
(c)  Project size and type; 
(d)  Sensitivity of receiving water bodies; 
(e)  Proximity to receiving water bodies; 
(f)  Non-storm water discharges; 
(g)  Ineffectiveness of other BMPs; and 
(h)  Any other relevant factors. 

 
(3) Each Copermittee shall implement, or require the implementation of, the 

designated minimum BMPs and any additional measures necessary to comply 
with this Order at each construction site within its jurisdiction year round.  
However, BMP implementation requirements can vary based on wet and dry 
seasons.  Dry season BMP implementation must plan for and address rain events 
that may occur during the dry season. 
 

(4) Each Copermittee shall implement, or require implementation of, additional 
controls for construction sites tributary to CWA section 303(d) water body 
segments impaired for sediment as necessary to comply with this Order.  Each 
Copermittee shall implement, or require implementation of, additional controls 
for construction sites within or adjacent to or discharging directly to coastal 
lagoons or other receiving waters within environmentally sensitive areas (as 
defined in section Attachment C of this Order) as necessary to comply with this 
Order. 
 

d. INSPECTION OF CONSTRUCTION SITES 
 

Each Copermittee shall conduct construction site inspections for compliance with its 
local ordinances (grading, storm water, etc.), permits (construction, grading, etc.), 
and this Order. 
 
(1) During the wet season, each Copermittee shall inspect at least biweekly (every 

two weeks), all construction sites within its jurisdiction meeting the following 
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criteria:  
 
(a) All sites 50 acres or more in size and grading will occur during the wet 

season;  
(b) All sites 1 acre or more, and tributary to a CWA section 303(d) water body 

segment impaired for sediment or within or directly adjacent to or 
discharging directly to a receiving water within an ESA; and 

(c) Other sites determined by the Copermittees or the Regional Board as a 
significant threat to water quality.  In evaluating threat to water quality, the 
following factors shall be considered:  

 
i. soil erosion potential;  

ii. site slope;  
iii. project size and type;  
iv. sensitivity of receiving water bodies;  
v. proximity to receiving water bodies;  

vi. non-storm water discharges;  
vii. past record of non-compliance by the operators of the construction site; 

and  
viii. any other relevant factors. 

 
(2) During the wet season, each Copermittee shall inspect at least monthly, all 

construction sites with one acre or more of soil disturbance not meeting the 
criteria specified above in section D.2.c.(1).  
 

(3) During the wet season, each Copermittee shall inspect as needed, construction 
sites less than 1 acre in size.   
 

(4) Each Copermittee shall inspect all construction sites as needed during the dry 
season.   
 

(5) Based upon site inspection findings, each Copermittee shall implement all 
follow-up actions (i.e., reinspection, enforcement) necessary to comply with this 
Order. 
 

(6) Inspections of construction sites shall include, but not be limited to: 
 
(a) Check for coverage under the General Construction Permit (Notice of Intent 

(NOI) and/or Waste Discharge Identification No.) during initial inspections; 
(b) Assessment of compliance with Permittee ordinances and permits related to 

urban runoff, including the implementation and maintenance of designated 
minimum BMPs; 

(c) Assessment of BMP effectiveness; 
(d) Visual observations for non-storm water discharges, potential illicit 

connections, and potential discharge of pollutants in storm water runoff;  
(e) Education and outreach on storm water pollution prevention, as needed; and 
(f) Creation of a written or electronic inspection report. 

 
(7) The Copermittees shall track the number of inspections for the inventoried 

construction sites throughout the reporting period to verify that the sites are 
inspected at the minimum frequencies required.     
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e. ENFORCEMENT OF CONSTRUCTION SITES 
 
Each Copermittee shall develop and implement an escalating enforcement process 
that achieves prompt corrective actions at construction sites for violations of the 
Copermittee’s water quality protection permit requirements and ordinances.  This 
enforcement process shall include authorizing the Copermittee’s construction site 
inspectors to take immediate enforcement actions when appropriate and necessary.  
The enforcement process shall include appropriate sanctions such as stop work 
orders, non-monetary penalties, fines, bonding requirements, and/or permit denials 
for non-compliance. 
 

f. REPORTING OF NON-COMPLIANT SITES 
 

In addition to the notification requirements in section 5(e) of Attachment B, each 
Copermittee shall notify the Regional Board when the Copermittee issues a stop 
work order or other high level enforcement to a construction site in their jurisdiction 
as a result of storm water violations. 

 
3. Existing Development Component 

 
a. MUNICIPAL 

 
Each Copermittee shall implement a municipal program which meets the 
requirements of this section, reduces municipal discharges of pollutants from the 
MS4 to the MEP, and prevents municipal discharges from the MS4 from causing or 
contributing to a violation of water quality standards. 

 
(1) Source Identification 

 
Each Copermittee shall annually update a watershed based inventory of 
municipal areas and activities.  The inventory shall include the name, address (if 
applicable), and a description of the area/activity, which  pollutants are 
potentially generated by the area/activity, and identification of whether the 
area/activity is tributary to a  CWA section 303(d) water body segment and 
generates pollutants for which the water body segment is impaired.  The use of 
an automated database system, such as Geographical Information System (GIS) 
is highly recommended when applicable, but not required. 

 
(2) BMP Implementation 

 
(a) Each Copermittee shall implement pollution prevention methods in its 

municipal program and shall require their use by appropriate municipal 
departments and personnel, where appropriate. 
 

(b) Each Copermittee shall designate a minimum set of BMPs for all municipal 
areas and activities.  The designated minimum BMPs for municipal areas and 
activities shall be area or activity specific as appropriate.   
 

(c) Each Copermittee shall implement, or require the implementation of, the 
designated minimum BMPs and any additional measures necessary to 
comply with this Order for each municipal area or activity within its 
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jurisdiction.   
 

(d) Each Copermittee shall evaluate existing flood control devices to determine 
if retrofitting the device to provide additional pollutant removal from urban 
runoff is feasible.  When conducting flood control device retrofit projects, 
each Copermittee shall incorporate permanent pollutant removal measures 
into the projects, where feasible.   

 
(e) Each Copermittee shall implement, or require implementation of, any 

additional controls for municipal areas and activities tributary to CWA 
section 303(d) impaired water body segments (where an area or activity 
generates pollutants for which the water body segment is impaired) as 
necessary to comply with this Order.  Each Copermittee shall implement, or 
require implementation of, additional controls for municipal areas and 
activities within or directly adjacent to or discharging directly to coastal 
lagoons or other receiving waters within environmentally sensitive areas (as 
defined in Attachment C of this Order) as necessary to comply with this 
Order. 
 

(f) Each Copermittee shall implement, or require implementation of, additional 
controls for special events within their jurisdiction that are expected to 
generate significant trash and litter.  Controls to consider shall include: 
 
i. Temporary screens on catch basins and storm drain inlets; 

ii. Temporary fencing to prevent windblown trash from entering adjacent 
water bodies and MS4 channels; 

iii. Proper management of trash and litter; 
iv. Catch basin cleaning following the special event and prior to an 

anticipated rain event; 
v. Street sweeping of roads, streets, highways and parking facilities 

following the special event; and 
vi. Other equivalent controls. 

 
(3) Operation and Maintenance of Municipal Separate Storm Sewer System and 

Structural Controls 
 
(a) Each Copermittee shall implement a schedule of inspection and maintenance 

activities to verify proper operation of all municipal structural treatment 
controls designed to reduce pollutant discharges to or from its MS4s and 
related drainage structures. 
 

(b) Each Copermittee shall implement a schedule of maintenance activities for 
the MS4 and MS4 facilities (catch basins, storm drain inlets, open channels, 
etc).  The maintenance activities shall, at a minimum, include: 
 
i. Inspection at least once a year between May 1 and September 30 of each 

year for all MS4 facilities that receive or collect high volumes of trash 
and debris.  All other MS4 facilities shall be inspected at least annually 
throughout the year.   

ii. Following two years of inspections, any MS4 facility that requires 
inspection and cleaning less than annually may be inspected as needed, 
but not less that every other year.   
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iii. Any catch basin or storm drain inlet that has accumulated trash and 
debris greater than 33% of design capacity shall be cleaned in a timely 
manner.  Any MS4 facility that is designed to be self cleaning shall be 
cleaned of any accumulated trash and debris immediately.  Open 
channels shall be cleaned of observed anthropogenic litter in a timely 
manner.   

iv. Record keeping of the maintenance and cleaning activities including  the 
overall quantity of waste removed. 

v. Proper disposal of waste removed pursuant to applicable laws. 
vi. Measures to eliminate waste discharges during MS4 maintenance and 

cleaning activities. 
 

(4) Management of Pesticides, Herbicides, and Fertilizers 
 

The Copermittees shall implement BMPs to reduce the contribution of pollutants 
associated with the application, storage, and disposal of pesticides, herbicides 
and fertilizers from municipal areas and activities to MS4s.  Important municipal 
areas and activities include municipal facilities, public rights-of-way, parks, 
recreational facilities, golf courses, cemeteries, botanical or zoological gardens 
and exhibits, landscaped areas, etc.   
 
Such BMPs shall include, at a minimum: (1) educational activities, permits, 
certifications and other measures for municipal applicators and distributors; (2) 
integrated pest management measures that rely on non-chemical solutions; (3) the 
use of native vegetation; (4) schedules for irrigation and chemical application; 
and (5) the collection and proper disposal of unused pesticides, herbicides, and 
fertilizers. 
 

(5) Sweeping of  Municipal Areas 
 

Each Copermittee shall implement a program to sweep improved (possessing a 
curb and gutter) municipal roads, streets, highways, and parking facilities.  The 
program shall include the following measures: 
 
(a) Roads, streets, highways, and parking facilities identified as consistently 

generating the highest volumes of trash and/or debris shall be swept at least 
two times per month. 
 

(b) Roads, streets, highways, and parking facilities identified as consistently 
generating moderate volumes of trash and/or debris shall be swept at least 
monthly. 
 

(c) Roads, streets, highways, and parking facilities identified as generating low 
volumes of trash and/or debris shall be swept as necessary, but no less than 
once per year. 

 
(6) Infiltration From Sanitary Sewer to MS4/Provide Preventive Maintenance of 

Both 
 

Each Copermittee shall implement controls and measures to prevent and 
eliminate infiltration of seepage from municipal sanitary sewers to MS4s through 
thorough, routine preventive maintenance of the MS4.  Each Copermittee that 
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operates both a municipal sanitary sewer system and a MS4 shall implement 
controls and measures to prevent and eliminate infiltration of seepage from the 
municipal sanitary sewers to the MS4s that shall include overall sanitary sewer 
and MS4 surveys and thorough, routine preventive maintenance of both. 

 
(7) Inspection of Municipal Areas and Activities 

 
(a) At a minimum, each Copermittee shall inspect the following high priority 

municipal areas and activities annually: 
 

i. Roads, Streets, Highways, and Parking Facilities. 
ii. Flood Management Projects and Flood Control Devices. 

iii. Areas and activities tributary to a C WA section 303(d) impaired water 
body segment, where an area or activity generates pollutants for which 
the water body segment is impaired.  Areas and activities within or 
adjacent to or discharging directly to coastal lagoons or other receiving 
waters within environmentally sensitive areas (as defined in Attachment 
C of this Order).  

iv. Municipal Facilities. 
[1] Active or closed municipal landfills; 
[2] Publicly owned treatment works (including water and wastewater 

treatment plants) and sanitary sewage collection systems; 
[3] Solid waste transfer facilities; 
[4] Land application sites; 
[5] Corporate yards including maintenance and storage yards for 

materials, waste, equipment and vehicles; and 
[6] Household hazardous waste collection facilities. 

v. Municipal airfields. 
vi. Parks and recreation facilities. 

vii. Special event venues following special events (festivals, sporting events, 
etc.) 

viii. Power washing. 
ix. Other municipal areas and activities that the Copermittee determines may 

contribute a significant pollutant load to the MS4. 
 

(b) Other municipal areas and activities shall be inspected as needed. 
 

(c) Based upon site inspection findings, each Copermittee shall implement all 
follow-up actions necessary to comply with this Order. 

 
(8) Enforcement of Municipal Areas and Activities 

 
Each Copermittee shall enforce its storm water ordinance for all municipal areas 
and activities as necessary to maintain compliance with this Order. 

 
b. INDUSTRIAL AND COMMERCIAL 

 
Each Copermittee shall implement an industrial and commercial program which 
meets the requirements of this section, reduces industrial and commercial discharges 
of pollutants from the MS4 to the MEP, and prevents industrial and commercial 
discharges from the MS4 from causing or contributing to a violation of water quality 
standards. 
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(1) Source Identification 

 
Each Copermittee shall annually update a watershed-based inventory of all 
industrial and commercial sites/sources within its jurisdiction (regardless of 
ownership) that could contribute a significant pollutant load to the MS4.  The 
inventory shall include the following minimum information for each industrial 
and commercial site/source: name; address; pollutants potentially generated by 
the site/source (and identification of whether the site/source is tributary to a  
Clean Water Act section 303(d) water body segment and generates pollutants for 
which the water body segment is impaired); and a narrative description including 
SIC codes which best reflects the principal products or services provided by each 
facility.  The use of an automated database system, such as Geographical 
Information System (GIS) is highly recommended. 

 
At a minimum, the following sites/sources shall be included in the inventory: 

 
(a) Commercial Sites/Sources: 

 
i. Automobile repair, maintenance, fueling, or cleaning; 

ii. Airplane repair, maintenance, fueling, or cleaning; 
iii. Boat repair, maintenance, fueling, or cleaning; 
iv. Equipment repair, maintenance, fueling, or cleaning; 
v. Automobile and other vehicle body repair or painting; 

vi. Mobile automobile or other vehicle washing; 
vii. Automobile (or other vehicle) parking lots and storage facilities; 

viii. Retail or wholesale fueling; 
ix. Pest control services; 
x. Eating or drinking establishments, including food markets; 

xi. Mobile carpet, drape or furniture cleaning; 
xii. Cement mixing or cutting;  

xiii. Masonry; 
xiv. Painting and coating; 
xv. Botanical or zoological gardens and exhibits; 

xvi. Landscaping; 
xvii. Nurseries and greenhouses; 

xviii. Golf courses, parks and other recreational areas/facilities; 
xix. Cemeteries; 
xx. Pool and fountain cleaning; 

xxi. Marinas;  
xxii. Portable sanitary services; 

xxiii. Building material retailers and storage; 
xxiv. Animal facilities; and 
xxv. Power washing services. 

 
(b) Industrial Sites/Sources: 

 
i. Industrial Facilities, as defined at 40 CFR § 122.26(b)(14), including 

those subject to the General Industrial Permit or other individual NPDES 
permit;  

ii. Operating and closed landfills; 
iii. Facilities subject to SARA Title III; and 
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iv. Hazardous waste treatment, disposal, storage and recovery facilities. 
 

(c) All other commercial or industrial sites/sources tributary to a CWA Section 
303(d) impaired water body segment, where the site/source generates 
pollutants for which the water body segment is impaired.  All other 
commercial or industrial sites/sources within or directly adjacent to or 
discharging directly to coastal lagoons or other receiving waters within 
environmentally sensitive areas (as defined in Attachment C of this Order). 
 

(d) All other commercial or industrial sites/sources that the Copermittee 
determines may contribute a significant pollutant load to the MS4. 

 
(2) BMP Implementation 

 
(a) Each Copermittee shall require the use of pollution prevention methods by 

industrial and commercial sites/sources, where appropriate. 
 

(b) Each Copermittee shall designate a minimum set of BMPs for all industrial 
and commercial sites/sources.  The designated minimum BMPs shall be 
specific to facility types and pollutant generating activities, as appropriate.   
 

(c) Within the first three years of implementation of the updated Jurisdictional 
Urban Runoff Management Program, each Copermittee shall notify the 
owner/operator of each inventoried industrial and commercial site/source of 
the BMP requirements applicable to the site/source.   

 
(d) Each Copermittee shall implement, or require the implementation of, the 

designated minimum BMPs and any additional measures necessary to 
comply with this Order at each industrial and commercial site/source within 
its jurisdiction.   

 
(e) Each Copermittee shall implement, or require implementation of, additional 

controls for industrial and commercial sites/sources tributary to CWA section 
303(d) impaired water body segments (where a site/source generates 
pollutants for which the water body segment is impaired) as necessary to 
comply with this Order.  Each Copermittee shall implement, or require 
implementation of, additional controls for industrial and commercial 
sites/sources within or directly adjacent to or discharging directly to coastal 
lagoons or other receiving waters within environmentally sensitive areas (as 
defined in Attachment C of this Order) as necessary to comply with this 
Order. 
 

(3) Inspection of Industrial and Commercial Sites/Sources 
 
(a) Each Copermittee shall conduct industrial and commercial site inspections 

for compliance with its ordinances, permits, and this Order.  Inspections shall 
include but not be limited to: 
 
i. Review of BMP implementation plans, if the site uses or is required to 

use such a plan;  
ii. Review of facility monitoring data, if the site monitors its runoff;  
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iii. Check for coverage under the General Industrial Permit (Notice of 
Intent (NOI) and/or Waste Discharge Identification No.), if applicable; 

iv. Assessment of compliance with Copermittee ordinances and permits 
related to urban runoff; 

v. Assessment of BMP implementation, maintenance and effectiveness; 
vi. Visual observations for non-storm water discharges, potential illicit 

connections, and potential discharge of pollutants in storm water 
runoff; and 

vii. Education and training on storm water pollution prevention, as 
conditions warrant. 
 

(b) At a minimum, 50% of all sites (excluding mobile sources) determined to 
pose a high threat to water quality shall be inspected in the first year of 
implementation of the updated Jurisdictional Urban Runoff Management 
Program, regardless of whether this exceeds the number of inspections 
required in section D.3.b.(3)(c).  This requirement shall increase to 100% of 
the sites in the second year, and 100% annually thereafter.  In any year that 
the total number of required inspection per section D.3.b.(3)(c) exceeds the 
number of high threat to water quality sites, all high threat to water quality 
sites shall be inspected.  In evaluating threat to water quality, each 
Copermittee shall address, at a minimum, the following: 
 
i. Type of activity (SIC code); 

ii. Materials used at the facility; 
iii. Wastes generated; 
iv. Pollutant discharge potential; 
v. Non-storm water discharges; 

vi. Size of facility; 
vii. Proximity to receiving water bodies; 

viii. Sensitivity of receiving water bodies; 
ix. Whether the facility is subject to the General Industrial Permit or an 

individual NPDES permit; 
x. Whether the facility has filed a No Exposure Certification/Notice of 

Non-Applicability; 
xi. Facility design; 

xii. Total area of the site, area of the site where industrial or commercial 
activities occur, and area of the site exposed to rainfall and runoff;  

xiii. The facility’s compliance history; and 
xiv. Any other relevant factors. 

 
(c) At a minimum, 20% of the sites inventoried as required in section D.3.b.(1) 

above (excluding mobile sources) shall be inspected in the first year of 
implementation of the updated Jurisdictional Urban Runoff Management 
Program.  This requirement shall increase to 25% of the sites in the second 
year, and 25% annually thereafter.   

  
(d) Each Copermittee may develop and implement a third party inspection 

program for verifying industrial and commercial site/source compliance with 
its ordinances, permits, and this Order.  The third party inspections can 
satisfy up to 30% of the inspection requirements in section D.3.b(3)(c), with 
the Copermittee having to fulfill the remaining required inspections.  To the 
extent that third party inspections are conducted to fulfill the requirements of 
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section D.3.b(3)(c), the Copermittee will be responsible for the inspection of 
an additional site for every three sites inspected by a third party.  The 
additional inspections may be conducted by the Copermittee or a third party 
inspector.  The Copermittees third party inspection program must include the 
following: 
 
i.  A description of facility types proposed to be inspected by third 

parties, including SIC codes; 
ii. A third party inspector certification program; 

iii. The inspection requirements described in section D.3.b.(3)(a); 
iv. Inspection form templates for third party inspector use; 
v. Photo documentation of potential storm water violations identified 

during the third party inspection;  
vi. An annual Copermittee audit of random, representative sites that were 

inspected by a third party;  
vii.  An annual Copermittee audit of random, representative third party 

inspectors; 
viii. Reporting to the Copermittee of identified significant potential 

violations within 24 hours of the third party inspection; 
ix. Reporting to the Copermittee of all inspection findings within one 

week of the inspection being conducted; and 
x. Copermittee follow-up and/or enforcement actions for identified 

potential storm water violations within 2 business days of the 
inspection or potential violation report receipt. 
 

(e) Based upon site inspection findings, each Copermittee shall implement all 
follow-up actions and enforcement necessary to comply with this Order. 
 

(f) To the extent that the Regional Board has conducted an inspection of an 
industrial site during a particular year, the requirement for the responsible 
Copermittee to inspect this facility during the same year will be satisfied. 
 

(g) The Copermittees shall track the number of inspections for the inventoried 
industrial and commercial sites/sources throughout the reporting period to 
verify that the sites/sources are inspected at the minimum frequencies listed 
in sections D.3.b.(3)(b) and D.3.b.(3)(c). 
 

(4) Regulation of Mobile Businesses 
 
(a) Each Copermittee shall develop and implement a program to reduce the 

discharge of pollutants from mobile businesses to the MEP.  Each 
Copermittee shall keep as part of their inventory (section D.3.b.(1) above), a 
listing of mobile businesses known to operate within its jurisdiction.  The 
program shall include: 
 
i. Development and implementation of minimum standards and BMPs to 

be required for each of the various types of mobile businesses. 
ii. Development and implementation of an enforcement strategy which 

specifically addresses the unique characteristics of mobile businesses. 
iii. Notification of those mobile businesses known to operate within the 

Copermittee’s jurisdiction of the minimum standards and BMP 
requirements and local ordinances.   

RB-AR51819



Order No. R9-2007-0001 January 24, 2007 40 

iv. Development and implementation of an outreach and education strategy. 
v. Inspection of mobile businesses as needed. 

 
(b) If they choose to, the Copermittees may cooperate in developing and 

implementing their programs for mobile businesses, including sharing of 
mobile business inventories, BMP requirements, enforcement action 
information, and education. 
 

(5) Enforcement of Industrial and Commercial Sites/Sources 
 
Each Copermittee shall enforce its storm water ordinance for all industrial and 
commercial sites/sources as necessary to maintain compliance with this Order. 
Copermittee ordinances or other regulatory mechanisms shall include appropriate 
sanctions to achieve compliance.  Sanctions shall include the following or their 
equivalent:  Non-monetary penalties, fines, bonding requirements, and/or permit 
denials for non-compliance. 
 

(6) Reporting of Industrial Non-Filers 
 

As part of each Annual Report, each Copermittee shall report a list of industrial 
sites, including the name, address, and SIC code, that may require coverage 
under the General Industrial Permit for which a NOI has not been filed. 
 

c. RESIDENTIAL 
 

Each Copermittee shall implement a residential program which meets the 
requirements of this section, reduces residential discharges of pollutants from the 
MS4 to the MEP, and prevents residential discharges from the MS4 from causing or 
contributing to a violation of water quality standards. 

 
(1) Threat to Water Quality Prioritization  

 
Each Copermittee shall identify high threat to water quality residential areas and 
activities.  At a minimum, these shall include:   
 
(a) Automobile repair, maintenance, washing, and parking; 
(b) Home and garden care activities and product use (pesticides, herbicides, and 

fertilizers); 
(c) Disposal of trash, pet waste, green waste, and household hazardous waste 

(e.g., paints, cleaning products); 
(d) Any other residential source that the Copermittee determines may contribute 

a significant pollutant load to the MS4;  
(e) Any residential areas tributary to a CWA section 303(d) impaired water 

body, where the residence generates pollutants for which the water body is 
impaired; and 

(f) Any residential areas within or directly adjacent to or discharging directly to 
a coastal lagoon or other receiving waters within an environmentally 
sensitive area (as defined in Attachment C of this Order). 
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(2) BMP Implementation  
 

(a) Each Copermittee shall designate minimum BMPs for high threat to water 
quality residential areas and activities.  The designated minimum BMPs for 
high threat to water quality municipal areas and activities shall be area or 
activity specific.  

(b) Each Copermittee shall encourage the use of pollution prevention methods 
by residents, where appropriate. 

(c) Each Copermittee shall facilitate the proper management and disposal of 
used oil, toxic materials, and other household hazardous wastes.  Such 
facilitation shall include educational activities, public information activities, 
and establishment of collection sites operated by the Copermittee or a private 
entity.  Curbside collection of household hazardous wastes is encouraged. 

(d) Each Copermittee shall implement, or require implementation of, the 
designated minimum BMPs and any additional measures necessary to 
comply with this Order for high threat to water quality residential areas and 
activities.   

(e) Each Copermittee shall implement, or require implementation of, BMPs for 
residential areas and activities that have not been designated a high threat to 
water quality, as necessary. 

(f) Each Copermittee shall implement, or require implementation of, any 
additional controls for residential areas and activities tributary to CWA 
section 303(d) impaired water body segments (where a residential area or 
activity generates pollutants for which the water body segment is impaired) 
as necessary to comply with this Order.  Each Copermittee shall implement, 
or require implementation of, additional controls for residential areas within 
or directly adjacent to or discharging directly to coastal lagoons or other 
receiving waters within environmentally sensitive areas (as defined in section 
Attachment C of this Order) as necessary to comply with this Order. 

 
(3) Enforcement of Residential Areas and Activities  

 
Each Copermittee shall enforce its storm water ordinance for all residential areas 
and activities as necessary to maintain compliance with this Order. 
 

(4) Evaluation of Oversight of Residential Areas and Activities 
 
The Copermittees are encouraged to individually or collectively evaluate their 
methods used for oversight of residential areas and activities, including 
assessment of inspections of residential areas and activities.  The evaluation 
should consider various oversight and inspection approaches to identify an 
effective and appropriate oversight and inspection approach for residential areas 
and activities.  

 
(5) Regional Residential Education Program 

 
Each Copermittee shall collaborate with the other Copermittees to develop and 
implement the Regional Residential Education Program required in section F.1 of 
this Order.  
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4. Illicit Discharge Detection and Elimination Component 
 

Each Copermittee shall implement an Illicit Discharge Detection and Elimination 
program which meets the requirements of this section and actively seeks and eliminates 
illicit discharges and connections.   

 
a. ILLICIT DISCHARGES AND CONNECTIONS 

 
Each Copermittee shall implement a program to actively seek and eliminate illicit 
discharges and connections into its MS4.  The program shall include utilization of 
appropriate municipal personnel to assist in identifying illicit discharges and 
connections during their daily activities.  The program shall address all types of illicit 
discharges and connections excluding those non-storm water discharges not 
prohibited by the Copermittee in accordance with section B of this Order. 

 
b. DEVELOP/MAINTAIN MS4 MAP 

 
Each Copermittee shall develop and/or update its labeled map of its entire MS4 and 
the corresponding drainage areas within its jurisdiction.  The use of a GIS is highly 
recommended.  The accuracy of the MS4 map shall be confirmed during dry weather 
field screening and analytical monitoring and shall be updated at least annually.   

 
c. DRY WEATHER FIELD SCREENING AND ANALYTICAL MONITORING 

 
Each Copermittee shall conduct dry weather field screening and analytical 
monitoring of MS4 outfalls and other portions of its MS4 within its jurisdiction to 
detect illicit discharges and connections in accordance with Receiving Waters and 
Urban Runoff Monitoring and Reporting Program No. R9-2007-0001.  

 
d. INVESTIGATION/INSPECTION AND FOLLOW-UP 

 
(1) Each Copermittee shall investigate and inspect any portion of the MS4 that, 

based on visual observations, dry weather field screening and analytical 
monitoring results, or other appropriate information, indicates a reasonable 
potential for illicit discharges, illicit connections, or other sources of non-storm 
water (including non-prohibited discharge(s) identified in section B of this 
Order).  Each Copermittee shall develop/update and utilize numeric criteria 
action levels (or other actions level criteria where appropriate) to determine when 
follow-up investigations will be performed.  
 

(2) Within two business days of receiving dry weather field screening results that 
exceed action levels, the Copermittees shall either conduct an investigation to 
identify the source of the discharge or provide the rationale for why the discharge 
does not pose a threat to water quality and does not need further investigation.  
Within two business days, where applicable, of receiving analytical laboratory 
results that exceed action levels, the Copermittees shall either conduct an 
investigation to identify the source of the discharge or provide the rationale for 
why the discharge does not pose a threat to water quality and does not need 
further investigation.  Obvious illicit discharges (i.e. color, odor, or significant 
exceedances of action levels) shall be investigated immediately.   
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e. ELIMINATION OF ILLICIT DISCHARGES AND CONNECTIONS  
 

Each Copermittee shall take immediate action to eliminate all detected illicit 
discharges, illicit discharge sources, and illicit connections as soon as possible after 
detection. Elimination measures may include an escalating series of enforcement 
actions for those illicit discharges that are not a serious threat to public health or the 
environment. Illicit discharges that pose a serious threat to the public's health or the 
environment must be eliminated immediately. 

 
f. ENFORCE ORDINANCES 

 
Each Copermittee shall implement and enforce its ordinances, orders, or other legal 
authority to prevent illicit discharges and connections to its MS4.  Each Copermittee 
shall also implement and enforce its ordinance, orders, or other legal authority to 
eliminate detected illicit discharges and connections to it MS4. 

 
g. PREVENT AND RESPOND TO SEWAGE SPILLS (INCLUDING FROM PRIVATE LATERALS 

AND FAILING SEPTIC SYSTEMS) AND OTHER SPILLS  
 

Each Copermittee shall prevent, respond to, contain and clean up all sewage and 
other spills that may discharge into its MS4 from any source (including private 
laterals and failing septic systems).  Spill response teams shall prevent entry of spills 
into the MS4 and contamination of surface water, ground water and soil to the 
maximum extent practicable.  Each Copermittee shall coordinate spill prevention, 
containment and response activities throughout all appropriate departments, programs 
and agencies so that maximum water quality protection is available at all times.  

 
Each Copermittee shall develop and implement a mechanism whereby it is notified of 
all sewage spills from private laterals and failing septic systems into its MS4.  Each 
Copermittee shall prevent, respond to, contain and clean up sewage from any such 
notification.  

  
h. FACILITATE PUBLIC REPORTING OF ILLICIT DISCHARGES AND CONNECTIONS - 

PUBLIC HOTLINE 
 

Each Copermittee shall promote, publicize and facilitate public reporting of illicit 
discharges or water quality impacts associated with discharges into or from MS4s.  
Each Copermittee shall facilitate public reporting through development and operation 
of a public hotline.  Public hotlines can be Copermittee-specific or shared by 
Copermittees.  All storm water hotlines shall be capable of receiving reports in both 
English and Spanish 24 hours per day / seven days per week.  Copermittees shall 
respond to and resolve each reported incident in a timely manner. All reported 
incidents, and how each was resolved, shall be summarized in each Copermittee’s 
individual JURMP Annual Report. 
 

5. Education Component 
 

Each Copermittee shall implement an education program using all media as appropriate 
to (1) measurably increase the knowledge of the target communities regarding MS4s, 
impacts of urban runoff on receiving waters, and potential BMP solutions for the target 
audience; and (2) to measurably change the behavior of target communities and thereby 
reduce pollutant releases to MS4s and the environment.  At a minimum, the education 
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program shall meet the requirements of this section and address the following target 
communities: 

 
• Municipal Departments and Personnel 
• Construction Site Owners and Developers 
• Industrial Owners and Operators 
• Commercial Owners and Operators 
• Residential Community, General Public, and School Children 

 
a. GENERAL REQUIREMENTS 

 
(1) Each Copermittee shall educate each target community on the following topics 

where appropriate: 
 

Table 3. Education 
 

Laws, Regulations, Permits, & Requirements Best Management Practices 
• Federal, state, and local water quality laws and 

regulations 
• Statewide General NPDES Permit for Storm 

Water Discharges Associated with Industrial 
Activities (Except Construction). 

• Statewide General NPDES Permit for Storm 
Water Discharges Associated with Construction 
Activities 

• Regional Board’s General NPDES Permit for 
Ground Water Dewatering 

• Regional Board’s 401 Water Quality 
Certification Program 

• Statewide General NPDES Utility Vault Permit 
• Requirements of local municipal permits and 

ordinances (e.g., storm water and grading 
ordinances and permits) 

• Pollution prevention and safe alternatives 
• Good housekeeping (e.g., sweeping impervious 

surfaces instead of hosing) 
• Proper waste disposal (e.g., garbage, pet/animal 

waste, green waste, household hazardous 
materials, appliances, tires, furniture, vehicles, 
boat/recreational vehicle waste, catch basin/ MS4 
cleanout waste) 

• Non-storm water disposal alternatives (e.g., all 
wash waters) 

• Methods to minimized the impact of land 
development and construction 

• Erosion prevention 
• Methods to reduce the impact of residential and 

charity car-washing 
• Preventive Maintenance 
• Equipment/vehicle maintenance and repair 
• Spill response, containment, and recovery  
• Recycling 
• BMP maintenance 

General Urban Runoff Concepts Other Topics 
• Impacts of urban runoff on receiving waters 
• Distinction between MS4s and sanitary sewers 
• BMP types: facility or activity specific, LID, 

source control, and treatment control 
• Short- and long-term water quality impacts 

associated with urbanization (e.g., land-use 
decisions, development, construction) 

• Non-storm water discharge prohibitions 
• How to conduct a storm water inspections 

• Public reporting mechanisms 
• Water quality awareness for Emergency/ First 

Responders 
• Illicit Discharge Detection and Elimination 

observations and follow-up during daily work 
activities 

• Potable water discharges to the MS4 
• Dechlorination techniques 
• Hydrostatic testing  
• Integrated pest management 
• Benefits of native vegetation 
• Water conservation 
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• Alternative materials and designs to maintain peak 
runoff values 

• Traffic reduction, alternative fuel use 
 

(2) Copermittee educational programs shall emphasize underserved target audiences, 
high-risk behaviors, and “allowable” behaviors and discharges, including various 
ethnic and socioeconomic groups and mobile sources. 
 

b. SPECIFIC REQUIREMENTS 
 
(1) Municipal Departments and Personnel Education 

 
(a) Municipal Development Planning – Each Copermittee shall implement an 

education program so that its planning and development review staffs (and 
Planning Boards and Elected Officials, if applicable) have an understanding 
of: 

 
i. Federal, state, and local water quality laws and regulations applicable to 

Development Projects;  
ii. The connection between land use decisions and short and long-term 

water quality impacts (i.e., impacts from land development and 
urbanization);  

iii. How to integrate LID BMP requirements into the local regulatory 
program(s) and requirements; and 

iv. Methods of minimizing impacts to receiving water quality resulting from 
development, including:  
[1] Storm water management plan development and review; 
[2] Methods to control downstream erosion impacts; 
[3] Identification of pollutants of concern; 
[4] LID BMP techniques; 
[5] Source control BMPs; and 
[6] Selection of the most effective treatment control BMPs for the 

pollutants of concern. 
 

(b) Municipal Construction Activities – Each Copermittee shall implement an 
education program that includes annual training prior to the rainy season so 
that its construction, building, code enforcement, and grading review staffs, 
inspectors, and other responsible construction staff have, at a minimum, an 
understanding of the following topics, as appropriate for the target audience: 
 
i. Federal, state, and local water quality laws and regulations applicable to 

construction and grading activities.  
ii. The connection between construction activities and water quality impacts 

(i.e., impacts from land development and urbanization and impacts from 
construction material such as sediment). 

iii. Proper implementation of erosion and sediment control and other BMPs 
to minimize the impacts to receiving water quality resulting from 
construction activities. 

iv. The Copermittee’s inspection, plan review, and enforcement policies and 
procedures to verify consistent application. 

v. Current advancements in BMP technologies. 

RB-AR51825



Order No. R9-2007-0001 January 24, 2007 46 

vi. SUSMP Requirements including treatment options, LID BMPs, source 
control, and applicable tracking mechanisms. 
 

(c) Municipal Industrial/Commercial Activities - Each Copermittee shall train 
staff responsible for conducting storm water compliance inspections and 
enforcement of industrial and commercial facilities at least once a year.  
Training shall cover inspection and enforcement procedures, BMP 
implementation, and reviewing monitoring data. 
 

(d) Municipal Other Activities – Each Copermittee shall implement an education 
program so that municipal personnel and contractors performing activities 
which generate pollutants have an understanding of the activity specific 
BMPs for each activity to be performed. 
 

(2) New Development and Construction Education   
 
As early in the planning and development process as possible and all through the 
permitting and construction process, each Copermittee shall implement a 
program to educate project applicants, developers, contractors, property owners, 
community planning groups, and other responsible parties.  The education 
program shall provide an understanding of the topics listed in Sections 
D.5.b.(1)(a) and  D.5.b.(1)(b) above, as appropriate for the audience being 
educated.  The education program shall also educate project applicants, 
developers, contractors, property owners, and other responsible parties on the 
importance of educating all construction workers in the field about stormwater 
issues and BMPs though formal or informal training. 

 
(3) Residential, General Public, and School Children Education 

 
Each Copermittee shall collaboratively conduct or participate in development and 
implementation of a plan to educate residential, general public, and school 
children target communities.  The plan shall evaluate use of mass media, mailers, 
door hangers, booths at public events, classroom education, field trips, hands-on 
experiences, or other educational methods. 
 

6. Public Participation Component 
 

Each Copermittee shall incorporate a mechanism for public participation in the updating, 
development, and implementation of the Jurisdictional Urban Runoff Management 
Program. 
 

E. WATERSHED URBAN RUNOFF MANAGEMENT PROGRAM 
 
1. Each Copermittee shall implement all requirements of section E of this Order no later 

than 365 days after adoption of this Order, unless otherwise specified in this Order.  Prior 
to 365 days after adoption of this Order, each Copermittee shall collaborate with the other 
Copermittees within its Watershed Management Area(s) (WMA) to at a minimum 
implement its Watershed URMP document, as the document was developed and amended 
to comply with the requirements of Order No. 2001-01. 
 

2. Each Copermittee shall collaborate with other Copermittees within its WMA(s) as shown 
in Table 4 below to develop and implement an updated Watershed Urban Runoff 
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Management Program for each watershed.  Each updated Watershed Urban Runoff 
Management Program shall meet the requirements of section E of this Order, reduce the 
discharge of pollutants from the MS4 to the MEP, and prevent urban runoff discharges 
from the MS4 from causing or contributing to a violation of water quality standards.  At a 
minimum, each Watershed Urban Runoff Management Program shall include the 
elements described below: 
 
a. Lead Watershed Permittee Identification 

 
Watershed Copermittees shall identify the Lead Watershed Permittee for their WMA.  
In the event that a Lead Watershed Permittee is not selected and identified by the 
Watershed Copermittees, by default the Copermittee identified in Table 4 as the Lead 
Watershed Permittee for that WMA shall be responsible for implementing the 
requirements of the Lead Watershed Permittee in that WMA.  The Lead Watershed 
Copermittees shall serve as liaisons between the Copermittees and Regional Board, 
where appropriate. 
 

b. Watershed Map 
 
Watershed Copermittees shall develop and periodically update a map of the WMA to 
facilitate planning, assessment, and collaborative decision-making.  As determined 
appropriate, the map shall include features such as receiving waters (including the 
Pacific Ocean); Clean Water Act section 303(d) impaired receiving waters; land uses, 
MS4s; major highways; jurisdictional boundaries; and inventoried commercial, 
industrial, and municipal sites. 
 

c. Watershed Water Quality Assessment 
 

Watershed Copermittees shall annually assess the water quality of receiving waters in 
their WMA.  This assessment shall use applicable water quality data, reports, and 
analysis generated in accordance with the requirements of the Receiving Waters 
Monitoring and Reporting Program, as well as applicable information available from 
other public and private organizations.   
 
The assessment and analysis shall annually identify the WMA’s water quality 
problems that are partially or fully attributable to MS4 discharges.  Identified water 
quality problems shall include CWA section 303(d) listings, persistent violations of 
water quality standards, toxicity, impacts to beneficial uses, and other pertinent 
conditions.  From the list of water quality problems, the high priority water quality 
problems of the WMA shall be identified, which shall include those water quality 
problems which most significantly exceed or impact water quality standards (water 
quality objectives and beneficial uses).  
 
The assessment shall include annual identification of the likely sources of the 
WMA’s high priority water quality problems. 
 

d. Watershed-based Land Use Planning 
 

The Watershed Copermittees shall develop, implement, and modify, as necessary, a 
program for encouraging collaborative, watershed-based, land use planning in their 
jurisdictional planning departments. 
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e. Watershed Strategy 
 

Watershed Copermittees shall develop and implement a collective watershed strategy 
to abate the sources and reduce the discharge of pollutants causing the high priority 
water quality problems of the WMA.  The strategy shall guide Watershed 
Copermittee selection and implementation of Watershed Activities, so that the 
Watershed Activities selected and implemented are appropriate for each Watershed 
Copermittee’s contribution to the WMA’s high priority water quality problems. 

 
f. Watershed Activities 

 
(1) The Watershed Copermittees shall identify and implement Watershed Activities 

that address the high priority water quality problems in the WMA.  Watershed 
Activities shall include both Watershed Water Quality Activities and Watershed 
Education Activities.  These activities may be implemented individually or 
collectively, and may be implemented at the regional, watershed, or jurisdictional 
level. 

 
(a) Watershed Water Quality Activities are activities other than education that 

address the high priority water quality problems in the WMA.  A Watershed 
Water Quality Activity implemented on a jurisdictional basis must be 
organized and implemented to target a watershed’s high priority water 
quality problems or must exceed the baseline jurisdictional requirements of 
section D of this Order.  

(b) Watershed Education Activities are outreach and training activities that 
address high priority water quality problems in the WMA. 

 
(2) A Watershed Activities List shall be submitted with each updated WURMP and 

updated annually thereafter.  The Watershed Activities List shall include both 
Watershed Water Quality Activities and Watershed Education Activities, along 
with a description of how each activity was selected, and how all of the activities 
on the list will collectively abate sources and reduce pollutant discharges causing 
the identified high priority water quality problems in the WMA.   

 
(3) Each activity on the Watershed Activities List shall include the following 

information: 
 

(a) A description of the activity; 
(b) A time schedule for implementation of the activity, including key milestones; 
(c) An identification of the specific responsibilities of Watershed Copermittees 

in completing the activity; 
(d) A description of how the activity will address the identified high priority 

water quality problem(s) of the watershed; 
(e) A description of how the activity is consistent with the collective watershed 

strategy; 
(f) A description of the expected benefits of implementing the activity; and 
(g) A description of how implementation effectiveness will be measured. 

 
(4) Each Watershed Copermittee shall implement identified Watershed Activities 

pursuant to established schedules.  For each Permit year, no less than two 
Watershed Water Quality Activities and two Watershed Education Activities 
shall be in an active implementation phase.  A Watershed Water Quality Activity 
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is in an active implementation phase when significant pollutant load reductions, 
source abatement, or other quantifiable benefits to discharge or receiving water 
quality can reasonably be established in relation to the watershed’s high priority 
water quality problem(s).  Watershed Water Quality Activities that are capital 
projects are in active implementation for the first year of implementation only.  A 
Watershed Education Activity is in an active implementation phase when 
changes in attitudes, knowledge, awareness, or behavior can reasonably be 
established in target audiences. 
 

g. Copermittee Collaboration 
 

Watershed Copermittees shall collaborate to develop and implement the Watershed 
Urban Runoff Management Programs.  Watershed Copermittee collaboration shall 
include frequent regularly scheduled meetings. 

 
h. Public Participation 

 
Watershed Copermittees shall implement a watershed-specific public participation 
mechanism within each watershed.  The mechanism shall encourage participation 
from other organizations within the watershed (such as the Department of Defense, 
Caltrans, lagoon foundations, etc.) 

 
i. WURMP Review and Updates 

 
Each WURMP shall be reviewed annually to identify needed modifications and 
improvements.  Pursuant to the requirements of Section I.2.b of this Order the 
Watershed Copermittees shall develop and implement a plan and schedule to address 
the identified modifications and improvements.  All updates to the WURMP shall be 
documented in the Watershed Urban Runoff Management Program Annual Reports.  
Individual Watershed Copermittees shall also review and modify their jurisdictional 
activities and JURMPs as necessary so that they are consistent with the requirements 
of the WURMP. 

 
Table 4.  Watershed Management Areas and Watershed Copermittees 

 
 

RESPONSIBLE WATERSHED 
COPERMITTEE(S) 

WATERSHED 
MANAGEMENT AREA  

 
HYDROLOGIC UNIT 

OR AREA  

 
MAJOR RECEIVING WATER 

BODIES 
1.  County of San Diego Santa Margarita River Santa Margarita HU 

(902.00) 
Santa Margarita River and Estuary, 
Pacific Ocean 

 
2.  City of Oceanside 
3.  City of Vista 
4.  County of San Diego 

San Luis Rey River San Luis Rey HU (903.00) San Luis Rey River and Estuary, 
Pacific Ocean 

1.  City of Carlsbad 
2.  City of Encinitas 
3.  City of Escondido 
4.  City of Oceanside 
5.  City of San Marcos 
6.  City of Solana Beach 
7.  City of Vista 
8.  County of San Diego 

Carlsbad Carlsbad HU (904.00) Batiquitos Lagoon 
San Elijo Lagoon 
Agua Hedionda Lagoon 
Buena Vista Lagoon 
and Tributary Streams 
Pacific Ocean 

1.  City of Del Mar 
2.  City of Escondido 
3.  City of Poway 
4.  City of San Diego 
5.  City of Solana Beach 
6.  County of San Diego 

San Dieguito River San Dieguito HU (905.00) San Dieguito River and Estuary 
Pacific Ocean 
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RESPONSIBLE WATERSHED 
COPERMITTEE(S) 

WATERSHED 
MANAGEMENT AREA  

 
HYDROLOGIC UNIT 

OR AREA  

 
MAJOR RECEIVING WATER 

BODIES 
1.  City of Del Mar 
2.  City of Poway 
3.  City of San Diego 
4.  County of San Diego 

Peñasquitos Miramar Reservoir HA 
(906.10) 
Poway HA (906.20) 

Los Peñasquitos Creek 
Los Peñasquitos Lagoon 
Pacific Ocean 

1.  City of San Diego Mission Bay Scripps HA (906.30) 
Miramar HA(906.40) 
Tecolote HA (906.50) 

Mission Bay 
Pacific Ocean 

1.  City of El Cajon 
2.  City of La Mesa 
3.  City of San Diego 
4.  City of Santee 
5.  County of San Diego 

San Diego River San Diego HU (907.00) San Diego River 
Pacific Ocean 

1.  City of Chula Vista 
2.  City of Coronado 
3.  City of Imperial Beach 
4.  City of La Mesa 
5.  City of Lemon Grove 
6.  City of National City 
7.  City of  San Diego 
8.  County of San Diego 
9.  San Diego Unified Port 
     District 
10. San Diego County Regional 
Airport Authority 

San Diego Bay Pueblo San Diego HU 
(908.00) 
Sweetwater HU (909.00) 
Otay HU (910.00) 

San Diego Bay 
Sweetwater River 
Otay River 
Pacific Ocean 

1.  City of Imperial Beach 
2.  City of San Diego 
3.  County of San Diego 

Tijuana River Tijuana (911.00) Tijuana River and Estuary 
Pacific Ocean 

• The Lead Watershed Permittee for each watershed is highlighted 
 

F. REGIONAL URBAN RUNOFF MANAGEMENT PROGRAM 
 
The Copermittees shall implement all requirements of section F of this Order no later than 
365 days after adoption of this Order, unless otherwise specified in this Order.   
 
Each Copermittee shall collaborate with the other Copermittees to develop, implement, and 
update as necessary a Regional Urban Runoff Management Program.  The Regional Urban 
Runoff Management Program shall meet the requirements of section F of this Order, reduce 
the discharge of pollutants from the MS4 to the MEP, and prevent urban runoff discharges 
from the MS4 from causing or contributing to a violation of water quality standards.  The 
Regional Urban Runoff Management Program shall, at a minimum: 

 
1. Develop and implement a Regional Residential Education Program. The program shall 

include: 
a. Pollutant specific education which focuses educational efforts on bacteria, nutrients, 

sediment, pesticides, and trash.  If a different pollutant is determined to be more 
critical for the education program, the pollutant can be substituted for one of these 
pollutants. 

b. Education efforts focused on the specific residential sources of the pollutants listed in 
section F.1.a. 

2. Develop the standardized fiscal analysis method required in section G of this Order. 
3. Facilitate the assessment of the effectiveness of jurisdictional, watershed, and regional 

programs. 
 

As options, the Regional Urban Runoff Management Program may: 
 
1. Develop and implement urban runoff management activities on a regional level, as 

determined to be necessary by the Copermittees. 
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2. Develop and implement a strategy to integrate management, implementation, and 
reporting of jurisdictional, watershed, and regional activities, as determined to be 
necessary by the Copermittees.  Any such integration shall assure compliance with the 
jurisdictional requirements of section D and the watershed requirements of section E. 

3. Facilitate TMDL management and implementation, as determined to be necessary by the 
Copermittees. 

4. Facilitate development of strategies for implementation of activities on a watershed level, 
as determined to be necessary by the Copermittees. 

 
G. FISCAL ANALYSIS 
 

1. Each Copermittee shall secure the resources necessary to meet all requirements of this 
Order.   
 

2. As part of the Regional Urban Runoff Management Program, the Copermittees shall 
collectively develop a standardized method and format for annually conducting and 
reporting fiscal analyses of their urban runoff management programs in their entirety 
(including jurisdictional, watershed, and regional activities).  This standardized method 
shall: 
 
a. Identify the various categories of expenditures attributable to the urban runoff 

management programs, including a description of the specific items to be accounted 
for in each category of expenditures.   

b. Identify expenditures that contribute to multiple programs or were in existence prior 
to implementation of the urban runoff management program.   

c. Identify a metric or metrics to be used to report program component and total 
program expenditures. 

 
3. Each Copermittee shall conduct an annual fiscal analysis.  Starting January 31, 2010, the 

annual fiscal analysis shall be conducted consistent with the standardized fiscal analysis 
method included in the January 31, 2009 Regional Urban Runoff Management Program 
Annual Report.  The annual fiscal analysis shall be conducted and reported on as part of 
each Copermittee’s Jurisdictional Urban Runoff Management Program Annual Reports.  
For convenience, the fiscal analysis included in the Jurisdictional Urban Runoff 
Management Program Annual Reports shall address the Copermittee’s urban runoff 
management programs in their entirety, including jurisdictional, watershed, and regional 
activities.  The fiscal analysis shall provide the Copermittee’s urban runoff management 
program budget for the current reporting period.  The fiscal analysis shall include a 
description of the source(s) of the funds that are proposed to be used to meet the 
necessary expenditures, including legal restrictions on the use of such funds.   
 

H. TOTAL MAXIMUM DAILY LOADS  
 
1. Chollas Creek Diazinon TMDL Water Quality Based Effluent Limits (WQBELs) 

 
a. The Copermittees in the Chollas Creek watershed shall implement BMPs capable of 

achieving the interim and final diazinon Waste Load Allocation (WLA) 
concentration in the storm water discharge in Chollas Creek listed in Table 5.   
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Table 5.  Chollas Creek Diazinon Schedule 
 

Calendar Year Year Waste Load 
Allocation 

Interim TMDL 
Numeric Target 

% Reduction 

2004 1 0.460 �g/L 0.5 �g/L 0 
2005 2 0.460 �g/L 0.5 �g/L 0 
2006 3 0.460 �g/L 0.5 �g/L 0 
2007 4 0.414 �g/L 0.45 �g/L 10 
2008 5 0.322 �g/L 0.35 �g/L 20 
2009 6 0.184 �g/L 0.20 �g/L 30 
2010 7 0.045 �g/L 0.05 �g/L 30 

  
b. The Copermittees in the Chollas Creek watershed shall not cause or contribute to the 

violation of the Interim TMDL Numeric Targets in Chollas Creek as listed in Table 
5.  If the Interim TMDL Numeric Target is violated in Chollas Creek in more than 
one sample in any three consecutive years, the Copermittees shall submit a report that 
either 1) documents compliance with the WLA through additional sampling of the 
urban runoff discharge or 2) demonstrates, using modeling or other technical or 
scientific basis, the effectiveness of additional BMPs that will be implemented to 
achieve the WLA.  The report may be incorporated into the Watershed Urban Runoff 
Management Program Annual Report unless the Regional Board directs an earlier 
submittal.  The report shall include an implementation schedule. 

 
c. The Copermittees in the Chollas Creek watershed shall implement the Diazinon 

Toxicity Control Plan and Diazinon Public Outreach/Education Program as described 
in the report titled, “Technical Report for Total Maximum Daily Load for Diazinon 
in Chollas Creek Watershed, San Diego County, August 14, 2002,” including 
subsequent modifications, in order to achieve the WLA listed in Table 5.   
 

2. Shelter Island Yacht Basin WQBELs 
 
a. The Copermittees in the Shelter Island Yacht Basin watershed shall implement BMPs 

to maintain a total annual copper discharge load of less than or equal to 30 kg copper 
/ year. 
 

b. The Copermittees in the Shelter Island Yacht Basin watershed shall implement, at a 
minimum, the BMPs included in the Copermittees’ Jurisdictional Urban Runoff 
Management Plan, including subsequent modifications, which address the discharge 
of copper to achieve the annual copper load in Section H.2.a above.   
 

I. PROGRAM EFFECTIVENESS ASSESSMENT 
 
1. Jurisdictional  

 
a. As part of its Jurisdictional Urban Runoff Management Program, each Copermittee 

shall annually assess the effectiveness of its Jurisdictional Urban Runoff 
Management Program implementation.  At a minimum, the annual effectiveness 
assessment shall:  
 
(1) Specifically assess the effectiveness of each of the following:  
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(a) Each significant jurisdictional activity/BMP or type of jurisdictional 
activity/BMP implemented;  

(b) Implementation of each major component of the Jurisdictional Urban Runoff 
Management Program (Development Planning, Construction, Municipal, 
Industrial/Commercial, Residential, Illicit Discharge Detection and 
Elimination, and Education); and  

(c) Implementation of the Jurisdictional Urban Runoff Management Program as 
a whole.   

 
(2) Identify and utilize measurable targeted outcomes, assessment measures, and 

assessment methods for each of the items listed in section I.1.a.(1) above. 
 
(3) Utilize outcome levels 1-69 to assess the effectiveness of each of the items listed 

in section I.1.a.(1) above, where applicable and feasible.   
 
(4) Utilize monitoring data and analysis from the Receiving Waters Monitoring 

Program to assess the effectiveness each of the items listed in section I.1.a.(1) 
above, where applicable and feasible. 

 
(5) Utilize Implementation Assessment, Water Quality Assessment, and Integrated 

Assessment, where applicable and feasible.10 
 

b. Based on the results of the effectiveness assessment, each Copermittee shall annually 
review its jurisdictional activities or BMPs to identify modifications and 
improvements needed to maximize Jurisdictional Urban Runoff Management 
Program effectiveness, as necessary to achieve compliance with section A of this 
Order.  The Copermittees shall develop and implement a plan and schedule to 
address the identified modifications and improvements.  Jurisdictional 
activities/BMPs that are ineffective or less effective than other comparable 
jurisdictional activities/BMPs shall be replaced or improved upon by implementation 
of more effective jurisdictional activities/BMPs.  Where monitoring data exhibits 
persistent water quality problems that are caused or contributed to by MS4 
discharges, jurisdictional activities or BMPs applicable to the water quality problems 
shall be modified and improved to correct the water quality problems. 
 

c. As part of its Jurisdictional Urban Runoff Management Program Annual Reports, 
each Copermittee shall report on its Jurisdictional Urban Runoff Management 
Program effectiveness assessment as implemented under each of the requirements of 
sections I.1.a and I.1.b above. 
 

2. Watershed 
 

a. As part of its Watershed Urban Runoff Management Program, each watershed group 
of Copermittees (as identified in Table 4) shall annually assess the effectiveness of its 
Watershed Urban Runoff Management Program implementation.  At a minimum, the 
annual effectiveness assessment shall:  
 
(1) Specifically assess the effectiveness of each of the following: 

                                                 
9 Effectiveness assessment outcome levels are defined in Attachment C of this Order. 
10 Implementation Assessment, Water Quality Assessment, and Integrated Assessment are defined in 
Attachment C of this Order. 
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(a) Each Watershed Water Quality Activity implemented; 
(b) Each Watershed Education Activity implemented; and 
(c) Implementation of the Watershed Urban Runoff Management Program as a 

whole. 
 

(2) Identify and utilize measurable targeted outcomes, assessment measures, and 
assessment methods for each of the items listed in section I.2.a.(1) above. 

 
(3) Utilize outcome levels 1-6 to assess the effectiveness of each of the items listed 

in sections I.2.a.(1)(a) and I.2.a.(1)(b) above, where applicable and feasible. 
 

(4) Utilize outcome levels 1-4 to assess the effectiveness of implementation of the 
Watershed Urban Runoff Management Program as a whole, where applicable 
and feasible. 

 
(5) Utilize outcome levels 5 and 6 to qualitatively assess the effectiveness of 

implementation of the Watershed Urban Runoff Management Program as a 
whole, focusing on the high priority water quality problem(s) of the watershed.  
These assessments shall attempt to exhibit the impact of Watershed Urban 
Runoff Management Program implementation on the high priority water quality 
problem(s) within the watershed.   

 
(6) Utilize monitoring data and analysis from the Receiving Waters Monitoring 

Program to assess the effectiveness each of the items listed in section I.2.a.(1) 
above, where applicable and feasible. 

 
(7) Utilize Implementation Assessment, Water Quality Assessment, and Integrated 

Assessment, where applicable and feasible. 
 

b. Based on the results of the effectiveness assessment, the watershed Copermittees 
shall annually review their Watershed Water Quality Activities, Watershed Education 
Activities, and other aspects of the Watershed Urban Runoff Management Program 
to identify modifications and improvements needed to maximize Watershed Urban 
Runoff Management Program effectiveness, as necessary to achieve compliance with 
section A of this Order.  The Copermittees shall develop and implement a plan and 
schedule to address the identified modifications and improvements.  Watershed 
Water Quality Activities/Watershed Education Activities that are ineffective or less 
effective than other comparable Watershed Water Quality Activities/Watershed 
Education Activities shall be replaced or improved upon by implementation of more 
effective Watershed Water Quality Activities/Watershed Education Activities.  
Where monitoring data exhibits persistent water quality problems that are caused or 
contributed to by MS4 discharges, Watershed Water Quality Activities and 
Watershed Education Activities applicable to the water quality problems shall be 
modified and improved to correct the water quality problems. 
 

c. As part of its Watershed Urban Runoff Management Program Annual Reports, each 
watershed group of Copermittees (as identified in Table 4) shall report on its 
Watershed Urban Runoff Management Program effectiveness assessment as 
implemented under each of the requirements of section I.2.a and I.2.b above. 
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3. Regional  
 
a. As part of the Regional Urban Runoff Management Program, the Copermittees shall 

annually assess the effectiveness of Regional Urban Runoff Management Program 
implementation.  At a minimum, the annual effectiveness assessment shall: 
 
(1) Specifically assess the effectiveness of each of the following: 
 

(a) Each regional activity/BMP or type of regional activity/BMP implemented, 
including regional residential education activities; and 

(b) The Regional Urban Runoff Management Program as a whole. 
 

(2) Identify and utilize measurable targeted outcomes, assessment measures, and 
assessment methods for each of the items listed in section I.3.a.(1) above. 

 
(3) Utilize outcome levels 1-6 to assess the effectiveness of each of the items listed 

in sections I.3.a.(1) above, where applicable and feasible.   
 

(4) Utilize monitoring data and analysis from the Receiving Waters Monitoring 
Program to assess the effectiveness each of the items listed in section I.3.a.(1) 
above, where applicable and feasible. 

 
(5) Utilize Implementation Assessment, Water Quality Assessment, and Integrated 

Assessment, where applicable and feasible. 
 

(6) Include evaluation of whether the Copermittees’ jurisdictional, watershed, and 
regional effectiveness assessments are meeting the following objectives: 

 
(a) Assessment of watershed health and identification of water quality issues 

and concerns. 
(b) Evaluation of the degree to which existing source management priorities 

are properly targeted to, and effective in addressing, water quality issues 
and concerns. 

(c) Evaluation of the need to address additional pollutant sources not already 
included in Copermittee programs. 

(d) Assessment of progress in implementing Copermittee programs and 
activities. 

(e) Assessment of the effectiveness of Copermittee activities in addressing 
priority constituents and sources. 

(f) Assessment of changes in discharge and receiving water quality. 
(g) Assessment of the relationship of program implementation to changes in 

pollutant loading, discharge quality, and receiving water quality. 
(h) Identification of changes necessary to improve Copermittee programs, 

activities, and effectiveness assessment methods and strategies. 
 

b. Based on the results of the effectiveness assessment, the Copermittees shall annually 
review their regional activities and other aspects of the Regional Urban Runoff 
Management Program to identify modifications and improvements needed maximize 
Regional Urban Runoff Management Program effectiveness, as necessary to achieve 
compliance with section A of this Order.  The Copermittees shall develop and 
implement a plan and schedule to address the identified modifications and 
improvements.  Regional activities that are ineffective or less effective than other 
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comparable regional activities shall be replaced or improved upon by implementation 
of more effective regional activities.  Where monitoring data exhibits persistent water 
quality problems that are caused or contributed to by MS4 discharges, regional 
activities applicable to the water quality problems shall be modified and improved to 
correct the water quality problems. 
 

c. Based on the results of the Copermittees’ evaluation of their effectiveness 
assessments, the Copermittees shall modify their effectiveness assessment methods to 
improve their ability to accurately assess the effectiveness of their urban runoff 
management programs. 
 

d. As part of its Regional Urban Runoff Management Program Annual Reports, the 
Copermittees shall report on its Regional Urban Runoff Management Program 
effectiveness assessment as implemented under each of the requirements of sections 
I.3.a, I.3.b, and I.3.c above. 
 

4. TMDL BMP Implementation Plan 
 
a. For each TMDL in a watershed, the Copermittees subject to the TMDL within the 

watershed shall annually assess the effectiveness of its TMDL BMP Implementation 
Plan or equivalent plan.11  At a minimum, the annual effectiveness assessment shall: 
 
(1) Specifically assess the effectiveness of each of the following: 

 
(a) Each activity/BMP or type of activity/BMP implemented; and 
(b) Implementation of the TMDL BMP Implementation Plan or equivalent plan 

as a whole. 
 

(2) Identify and utilize measurable targeted outcomes, assessment measures, and 
assessment methods for each of the items listed in sections I.4.a.(1) above. 

 
(3) Utilize outcome levels 1-6 to assess the effectiveness of each of the items listed 

in section I.4.a.(1)(a) above, where applicable and feasible. 
 

(4) Utilize outcome levels 1-4 to assess the effectiveness of implementation of the 
TMDL BMP Implementation Plan or equivalent plan as a whole, where 
applicable and feasible. 

 
(5) Utilize outcome levels 5 and 6 to qualitatively assess the effectiveness of the 

TMDL BMP Implementation Plan or equivalent plan as a whole.  These 
assessments shall attempt to exhibit the effects of the TMDL BMP 
Implementation Plan or equivalent plan on the impairment that is targeted.   
 

b. Based on the results of the effectiveness assessment, the Copermittees subject to the 
TMDL shall modify their BMPs and other aspects of the TMDL BMP 
Implementation Plan or equivalent plan in order to maximize TMDL BMP 
Implementation Plan or equivalent plan effectiveness.  BMPs that are ineffective or 
less effective than other comparable BMPs shall be replaced or improved upon by 
implementation of more effective BMPs.  Where monitoring data exhibits persistent 

                                                 
11 This requirement applies to those TMDLs where a TMDL BMP Implementation Plan or equivalent plan 
has been developed and submitted to the Regional Board. 
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water quality problems that are caused or contributed to by MS4 discharges, BMPs 
applicable to the water quality problems shall be modified and improved to correct 
the water quality problems. 
 

c. As part of its Watershed Urban Runoff Management Program Annual Reports, each 
group of Copermittees subject to a TMDL shall report on any TMDL BMP 
Implementation Plan or equivalent plan effectiveness assessments as implemented 
under each of the requirements of sections I.4.a and I.4.b above. 
 

5. Long-term Effectiveness Assessment 
 
a. Each Copermittee shall collaborate with the other Copermittees to develop a Long-

term Effectiveness Assessment (LTEA), which shall build on the results of the 
Copermittees’ August 2005 Baseline LTEA.  The LTEA shall be submitted by the 
Principal Permittee to the Regional Board no later than 210 days in advance of the 
expiration of this Order. 
 

b. The LTEA shall be designed to address each of the objectives listed in section 
I.3.a.(6) of this Order, and to serve as a basis for the Copermittees’ Report of Waste 
Discharge for the next permit cycle. 
 

c. The LTEA shall address outcome levels 1-6, and shall specifically include an 
evaluation of program implementation to changes in water quality (outcome levels 5 
and 6).   
 

d. The LTEA shall assess the effectiveness of the Receiving Waters Monitoring 
Program in meeting its objectives and its ability to answer the five core management 
questions.  This shall include assessment of the frequency of monitoring conducted 
through the use of power analysis and other pertinent statistical methods.  The power 
analysis shall identify the frequency and intensity of sampling needed to identify a 
10% reduction in the concentration of constituents causing the high priority water 
quality problems within each watershed over the next permit term with 80% 
confidence.   
 

e. The LTEA shall address the jurisdictional, watershed, and regional programs, with an 
emphasis on watershed assessment. 

 
J. REPORTING 

 
1. Urban Runoff Management Plans 

 
a. JURISDICTIONAL URBAN RUNOFF MANAGEMENT PLANS 

 
(1) Copermittees - The written account of the overall program to be conducted by 

each Copermittee to meet the jurisdictional requirements of section D of this 
Order is referred to as the Jurisdictional Urban Runoff Management Plan 
(JURMP).  Each Copermittee shall revise and update its JURMP so that it 
describes all activities the Copermittee will undertake to implement the 
requirements of each component of Jurisdictional Urban Runoff Management 
Program section D of this Order.  Each Copermittee shall submit its updated and 
revised JURMP to the Principal Permittee by the date specified by the Principal 
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Permittee. 
  

(2) Principal Permittee –The Principal Permittee shall be responsible for collecting 
and assembling the individual JURMPs which cover the activities conducted by 
each individual Copermittee.  The Principal Permittee shall submit the JURMPs 
to the Regional Board 365 days after adoption of this Order. 
 

(3) At a minimum, each Copermittee’s JURMP shall be updated and revised to 
contain the following information: 

 
(a) Non-Storm Water Discharges 

i. Identification of non-storm water discharge categories identified as a 
source of pollutants to waters of the U.S. 

ii. A description of whether non-storm water discharge categories identified 
under section (a)i above will be prohibited or required to implement 
appropriate control measures to reduce the discharge of pollutants to the 
MEP. 

iii. Identification of any control measures to be required and implemented 
for non-storm water discharge categories identified under section (a)i 
above. 

iv. A description of a program to reduce pollutants from non-emergency fire 
fighting flows identified by the Copermittee to be significant sources of 
pollutants.  
 

(b) Administrative and Legal Procedures 
i. Certified statement by the chief legal counsel that the Copermittee has 

adequate legal authority to implement and enforce each of the 
requirements contained in 40 CFR 122.26(d)(2)(i)(A-F) and this Order. 

ii. Identification of all departments within the jurisdiction that conduct 
urban runoff related activities, and their roles and responsibilities under 
the Order.  Include an up-to-date organizational chart specifying these 
departments and key personnel.  

iii. Updated urban runoff related ordinances, with explanations of how they 
are enforceable. 

iv. Identification of the local administrative and legal procedures available 
to mandate compliance with urban runoff related ordinances and 
therefore with the conditions of the Order. 

v. Description of how urban runoff related ordinances are implemented and 
appealed. 

vi. Description of whether the municipality can issue administrative orders 
and injunctions or if it must go through the court system for enforcement 
actions. 

 
(c) Development Planning 

i. A description of the water quality and watershed protection principles 
that have been or will be included in the Copermittee’s General Plan, and 
a time schedule for when modifications are planned, if applicable. 

ii. A description of the Copermittee’s current environmental review process 
and how it addresses impacts to water quality and appropriate mitigation 
measures.  If the Copermittee plans to modify the process during the 
permit term, a time schedule for modifications shall be included. 
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iii. A description of the development project approval process and 
requirements. 

iv. An updated SUSMP document that meets the applicable requirements 
specified in sections D.1.d and D.1.g(6), including a description of LID 
BMP requirements to be used prior to the Model SUSMP update.  The 
updated SUSMP may be submitted under separate cover as an 
attachment to the JURMP.   

v. A description of the database to be used to track and inventory approved 
treatment control BMPs and treatment control BMP maintenance. 

vi. A completed watershed-based inventory of approved treatment control 
BMPs. 

vii. A description of the program to be implemented to verify approved 
treatment control BMPs are operating effectively and have been 
adequately maintained, including information on treatment control BMP 
inventory, prioritization, inspection, and annual verification. 

viii. A description of inspections that will be conducted to verify BMPs have 
been constructed according to requirements. 

ix. A description of collaboration efforts to be conducted to develop the 
HMP. 

x. A description of enforcement mechanisms and how they will be used. 
 

(d) Construction 
i. Updated grading and other applicable ordinances. 

ii. A description of the construction and grading approval processes. 
iii. Updated construction and grading project requirements.  
iv. A completed watershed-based inventory of all construction sites. 
v. A description of steps that will be taken to maintain and update monthly 

a watershed-based inventory of all construction sites. 
vi. A list and description of the minimum BMPs that will be implemented, 

or required to be implemented, including pollution prevention. 
vii. A description of the maximum disturbed area allowed for grading before 

either temporary or permanent erosion controls are implemented. 
viii. A description of construction site conditions where advanced treatment 

will be required. 
ix. A description of the steps that will be taken to require and verify the 

implementation of the designated BMPs at all construction sites. 
x. A description of planned inspection frequencies. 

xi. A description of inspection procedures. 
xii. A description of steps that will be taken to track construction site 

inspections to verify that all construction sites are inspected at the 
minimum frequencies required. 

xiii. A description of available enforcement mechanisms, under what 
conditions each will be used, and how they will escalate. 

xiv. A description of notification procedures for non-compliant sites. 
 

(e) Municipal 
i. A completed inventory of all municipal facilities and activities. 

ii. A description of which BMPs will be implemented, or required to be 
implemented, for municipal facilities and activities, including pollution 
prevention. 

iii. A description of which BMPs will be implemented, or required to be 
implemented, for special events. 
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iv. A description of steps that will be taken to require and verify the 
implementation of designated BMPs at municipal facilities and activities. 

v. A description of MS4 and MS4 facility inspection and maintenance 
activities and schedules. 

vi. A description of the management strategy and BMPs to be implemented 
for pesticides, herbicides, and fertilizer use. 

vii. A description of street and parking facility sweeping activities and 
schedules. 

viii. A description of controls and measures to be implemented to prevent and 
eliminate infiltration of seepage from sanitary sewers to MS4s. 

ix. A description of inspection frequencies and procedures. 
x. A description of enforcement mechanisms and how they will be used. 

 
(f) Industrial and Commercial 

i. A completed and prioritized inventory of all industrial and commercial 
sites/sources that could contribute a significant pollutant load to the 
MS4. 

ii. A list of minimum BMPs that will be implemented, or required to be 
implemented, for each facility type or pollutant-generating activity, 
including pollution prevention. 

iii. A description of the steps that will be taken to require and verify the 
implementation of designated BMPs, including notification efforts. 

iv. Identification of high priority sites/sources and sites/sources to be 
inspected during the first year of implementation. 

v. A description of the steps taken to identify sites/sources to be inspected 
during the first year of implementation, including rationale for their 
selection. 

vi. A description of steps that will be taken to identify sites/sources to be 
inspected in subsequent years.   

vii. A description of inspection procedures. 
viii. A description of any third party inspection program to be implemented. 

ix. A description of the program to be implemented to regulate mobile 
businesses, including notification of BMP requirements and local 
ordinances. 

x. A description of enforcement mechanisms and how they will be used. 
xi. A description of steps that will be taken to identify non-filers and notify 

the Regional Board of non-filers. 
 

(g) Residential 
i. A list of residential areas and activities that have been identified as high 

priority. 
ii. A list of minimum BMPs that will be implemented, or required to be 

implemented, for high priority residential activities. 
iii. A description of which pollution prevention methods will be encouraged 

for implementation, and the steps that will be taken to encourage 
implementation. 

iv. A description of the steps that will be taken to require and verify the 
implementation of prescribed BMPs for high priority residential 
activities. 

v. A description of efforts to facilitate proper disposal of used oil and other 
toxic materials. 
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vi. A description of efforts to evaluate methods used for oversight of 
residential areas and activities. 

vii. A description of enforcement mechanisms and how they will be used. 
 

(h) Illicit Discharge Detection and Elimination 
i. A description of the program to actively seek and eliminate illicit 

discharges and illicit connections. 
ii. An updated MS4 map, including locations of the MS4, dry weather field 

screening and analytical monitoring sites, and watersheds. 
iii. A description of dry weather field screening and analytical monitoring to 

be conducted (including procedures) which addresses all requirements 
included in sections B.1-4 of Receiving Waters Monitoring and 
Reporting Program No. R9-2006-0011. 

iv. A description of investigation and inspection procedures to follow up on 
dry weather monitoring results or other information which indicate 
potential for illicit discharges and illicit connections. 

v. A description of procedures to eliminate detected illicit discharges and 
illicit connections. 

vi. A description of enforcement mechanisms and how they will be used. 
vii. A description of the mechanism to receive notification of spills. 

viii. A description of measures to prevent, respond to, contain, and clean up 
all sewage and other spills. 

ix. A description of efforts to facilitate public reporting of illicit discharges 
and connections, including a public hotline. 

 
(i) Education 

i. A description of the content, form, and frequency of education efforts for 
each target community. 

ii. A description of steps to be taken to educate underserved target 
audiences, high-risk behaviors, and “allowable” behaviors and 
discharges, including various ethnic and socioeconomic groups and 
mobile sources. 

iii. A description of the content, form, and frequency of education efforts 
targeting municipal staff working on development planning, 
construction, municipal, industrial/commercial, and other aspects of the 
Jurisdictional Urban Runoff Management Program. 

iv. A description of the content, form, and frequency of education efforts 
targeting new development and construction target communities. 

v. A description of the content, form, and frequency of jurisdictional 
education efforts for the residential, general public, and school children 
target communities. 

 
(j) Public Participation 

i. A description of the steps that will be taken to include public 
participation in the development and implementation of each 
Copermittee’s Jurisdictional Urban Runoff Management Program. 

 
(k) Fiscal Analysis 

i. A description of the fiscal analysis to be conducted annually, as required 
by section G of this Order. 
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(l) Program Effectiveness Assessment 
i. A description of steps that will be taken to annually conduct program 

effectiveness assessments in compliance with section I.1 of the Order. 
ii. Identify measurable targeted outcomes, assessment measures, and 

assessment methods to be used to assess the effectiveness of:  (1) Each 
significant jurisdictional activity or BMP to be implemented; (2) 
Implementation of each major component of the Jurisdictional Urban 
Runoff Management Program; and (3) Implementation of the 
Jurisdictional Urban Runoff Management Program as a whole. 

iii. Identify which of the outcome levels 1-6 will be utilized to assess the 
effectiveness of each of the items listed in sections J.1.a.(3)(l)ii(1-3).  
Where an outcome level is determined to not be applicable or feasible for 
an item listed in sections J.1.a.(3)(l)ii(1-3), the Copermittee shall provide 
a discussion exhibiting inapplicability or infeasibility. 

iv. A description of the steps that will be taken to utilize monitoring data to 
assess the effectiveness of each of the items listed in sections 
J.1.a.(3)(l)ii(1-3). 

v. A description of the steps that will be taken to improve the Copermittee’s 
ability to assess program effectiveness using measurable targeted 
outcomes, assessment measures, assessment methods, and outcome 
levels 1-6. Include a time schedule for when improvement will occur. 

vi. A description of the steps that will be taken to identify aspects of the 
Copermittee’s Jurisdictional Urban Runoff Management Program that 
will be changed, based on the results of the effectiveness assessment. 
 

(m) JURMP Modification 
i. Identification of the location in the JURMP of any changes made to the 

JURMP in order to meet the requirements of Order No. R9-2007-0001. 
 

b. WATERSHED URBAN RUNOFF MANAGEMENT PLANS 
 
(1) Copermittees - The written account of the program conducted by each watershed 

group of Copermittees is referred to as the Watershed Urban Runoff 
Management Plan (WURMP).  The Copermittees within each watershed shall be 
responsible for updating and revising each WURMP, as specified in Table 4 
above.  Each WURMP shall be updated and revised to describe all activities the 
watershed Copermittees will undertake to implement the Watershed Urban 
Runoff Management Program requirements of section E of this Order.   
 

(2) Lead Watershed Permittee - Each Lead Watershed Permittee shall be responsible 
for producing its respective WURMP, as well as for coordination and meetings 
amongst all member watershed Copermittees.  Each Lead Watershed Permittee is 
further responsible for the submittal of the WURMP to the Principal Permittee by 
the date specified by the Principal Permittee. 
 

(3) Principal Permittee – The Principal Permittee shall assemble and submit the 
WURMPs to the Regional Board 365 days after adoption of this Order. 
 

(4) Each WURMP shall include: 
 
(a) Identification of the Lead Watershed Permittee for the watershed. 
(b) An updated watershed map. 
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(c) Identification and description of all applicable water quality data, reports, 
analyses, and other information to be used to assess receiving water quality. 

(d) Assessment and analysis of the watershed’s water quality data, reports, 
analyses, and other information, including identification and prioritization of 
the watershed’s water quality problems.  Water quality problems and high 
priority water quality problems shall be identified. 

(e) Identification of the likely sources, pollutant discharges, and/or other factors 
causing the high priority water quality problems within the watershed. 

(f) A description of the program to be implemented to encourage collaborative, 
watershed-based, land-use planning. 

(g) A description of the strategy to be used to guide Copermittee implementation 
of Watershed Water Quality Activities and Watershed Education Activities, 
including criteria for evaluating and identifying effective activities. 

(h) A list of potential Watershed Water Quality Activities, including a 
description of each activity and its location(s).   

(i) Identification and description of the Watershed Water Quality Activities to 
be implemented by each Copermittee for the first year of implementation, 
including justification for why the activities were chosen and a description of 
how the activities are expected to reduce discharged pollutant loads, abate 
pollutant sources, or result in other quantifiable benefits to discharge or 
receiving water quality, in relation to the watershed’s high priority water 
quality problem(s).  Plans for activity implementation beyond the first year 
of implementation should also be provided. 

(j) A list of potential Watershed Education Activities. 
(k) Identification and description of the Watershed Education Activities to be 

implemented by each Copermittee for the first year of implementation, 
including justification for why the activities were chosen and a description of 
how the activities are expected to directly target the sources and discharges 
of pollutants causing the watershed’s high priority water quality problems.  
Plans for activity implementation beyond the first year of implementation 
should also be provided. 

(l) A description of the public participation mechanisms to be used and the 
parties anticipated to be involved. 

(m) A description of Copermittee collaboration to occur, including a schedule for 
WURMP meetings. 

(n) A description of any TMDL BMP Implementation Plan or equivalent plan to 
be implemented under section H of this Order.12  

(o) A detailed description of the effectiveness assessment to be conducted for the 
WURMP, including a description how each of the requirements in section I.2 
of this Order will be met. 

 
c. REGIONAL URBAN RUNOFF MANAGEMENT PLAN 

 
(1) Copermittees - The written account of the regional program to be conducted is 

referred to as the Regional Urban Runoff Management Plan (RURMP).  Each 
Copermittee shall collaborate with the other Copermittees to develop the 
RURMP.  The RURMP shall describe all activities the Copermittees will 
undertake to implement the requirements of each component of Regional Urban 

                                                 
12 For TMDLs not yet approved by the Office of Administrative Law at the time of adoption of this Order, 
TMDL BMP Implementation Plans shall be submitted separately 365 days following approval of the 
TMDL. 
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Runoff Management Program section F of this Order.  At a minimum, the 
RURMP shall contain the following information: 

 
(a) A common activities section that describes the urban runoff management 

activities to be implemented on a regional level.  For regional activities 
which are to be implemented in compliance with any jurisdictional 
requirements of section D or watershed requirements of section E, it shall be 
described how the regional activities achieve compliance with the subject 
jurisdictional and/or watershed requirements.  

(b) A description of steps that will be taken to facilitate assessment of the 
effectiveness of jurisdictional, watershed, and regional programs. 

(c) A description of the regional residential education program to be 
implemented. 

(d) A description of the strategy for development of the standardized fiscal 
analysis method required by section G of this Order. 

(e) A detailed description of the effectiveness assessment to be conducted for the 
Regional Urban Runoff Management Program, including a description how 
each of the requirements in section I.3 of this Order will be met. 
 

(2) The Principal Permittee shall be responsible for creating and submitting the 
RURMP.  The Principal Permittee shall submit the RURMP to the Regional 
Board 365 days after adoption of this Order. 

 
2. Other Required Reports and Plans 

 
a. HYDROMODIFICATION MANAGEMENT PLAN 

 
(1) Copermittees - Each Copermittee shall collaborate with the other Copermittees to 

develop the HMP.  The HMP shall be submitted for approval by the Regional 
Board.   
 

(2) Principal Permittee - The Principal Permittee shall be responsible for producing 
and submitting each document according to the schedule below. 
 
(a) Within 180 days of adoption of the Order:  Submit a detailed workplan and 

schedule for completion of the literature review, development of a protocol 
to identify an appropriate channel standard and limiting range of flow rates, 
development of guidance materials, and other required information; 

(b) Within 18 months of adoption of the Order:  Submit progress report on 
completion of requirements of the HMP; 

(c) Within 2 years of adoption of the Order:  Submit a draft HMP, including the 
analysis that identifies the appropriate limiting range of flow rates; 

(d) Within 180 days of receiving comments from the Regional Board:  Submit 
the HMP for Regional Board approval. 
 

b. SUSMP UPDATES 
 
Each Copermittee shall collaborate with the other Copermittees to update the Model 
SUSMP.  The Principal Permittee shall be responsible for producing and submitting 
the updated Model SUSMP in accordance with the requirements of section 
D.1.d.(8)(b).  Each Copermittee shall submit its updated local SUSMP, consistent 
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with the updated Model SUSMP, in accordance with the requirements of section 
D.1.d.(8)(c).   

 
c. LONG-TERM EFFECTIVENESS ASSESSMENT 

 
In accordance with section I.5 of this Order, the Principal Permittee shall submit the 
LTEA to the Regional Board no later than 210 days in advance of the expiration of 
this Order. 
 

d. REPORT OF WASTE DISCHARGE 
 
The Principal Permittee shall submit to the Regional Board, no later than 210 days in 
advance of the expiration date of this Order, a Report of Waste Discharge (ROWD) 
as an application for issuance of new waste discharge requirements. At a minimum, 
the ROWD shall include the following:  (1) Proposed changes to the Copermittees’ 
urban runoff management programs; (2) Proposed changes to monitoring programs; 
(3) Justification for proposed changes; (4) Name and mailing addresses of the 
Copermittees; (5) Names and titles of primary contacts of the Copermittees; and (6) 
Any other information necessary for the reissuance of this Order.  
 

3. Annual Reports 
 
a. JURISDICTIONAL URBAN RUNOFF MANAGEMENT PROGRAM ANNUAL 

REPORTS 
 
Each Jurisdictional Urban Runoff Management Program Annual Report shall contain 
a comprehensive description of all activities conducted by the Copermittee to meet 
all requirements of section D.  The reporting period for these annual reports shall be 
the previous fiscal year.  For example, the report submitted September 30, 2008 shall 
cover the reporting period July 1, 2007 to June 30, 2008. 

 
(1) Copermittees – Each Copermittee shall generate individual Jurisdictional Urban 

Runoff Management Program Annual Reports which cover implementation of its 
jurisdictional activities during the past annual reporting period.  Each 
Copermittee shall submit to the Principal Permittee its individual Jurisdictional 
Urban Runoff Management Program Annual Report by the date specified by the 
Principal Permittee. Each individual Jurisdictional Urban Runoff Management 
Program Annual Report shall be a comprehensive description of all activities 
conducted by the Copermittees to meet all requirements of each component of 
section D of this Order.   
 

(2) Principal Permittee – The Principal Permittee shall submit Unified Jurisdictional 
Urban Runoff Management Program Annual Reports to the Regional Board by 
September 30 of each year, beginning on September 30, 2008.  The Unified 
Jurisdictional Urban Runoff Management Program Annual Report shall contain 
the twenty-one individual Jurisdictional Urban Runoff Management Program 
Annual Reports.   
 
The Principal Permittee shall also be responsible for collecting and assembling 
each Copermittees’ individual Jurisdictional Urban Runoff Management Program 
Annual Report. 
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(3) At a minimum, each Jurisdictional Urban Runoff Management Program Annual 
Report shall contain the following information: 

 
(a) Development Planning  

i. A description of any amendments to the General Plan, the environmental 
review process, development project approval processes, or development 
project requirements. 

ii. Confirmation that all development projects were required to undergo the 
Copermittee’s urban runoff approval process and meet the applicable 
project requirements, including a description of how this information was 
tracked. 

iii. A listing of the development projects to which SUSMP requirements 
were applied. 

iv. Confirmation that all applicable SUSMP BMP requirements were 
applied to all priority development projects, including a description of 
how this information was tracked. 

v. At least one example of a priority development project that was 
conditioned to meet SUSMP requirements and a description of the 
required BMPs.  

vi. A listing of the priority development projects which were allowed to 
implement treatment control BMPs with low removal efficiency 
rankings, including the feasibility analyses which were conducted to 
exhibit that more effective BMPs were infeasible. 

vii. An updated treatment control BMP inventory. 
viii. The number of treatment control BMPs inspected, including a summary 

of inspection results and findings. 
ix. A description of the annual verification of operation and maintenance of 

treatment control BMPs, including a summary of verification results and 
findings.  

x. Confirmation that BMP verification was conducted for all priority 
development projects prior to occupancy, including a description of how 
this information was tracked. 

xi. A listing of any projects which received a SUSMP waiver. 
xii. A description of implementation of any SUSMP waiver mitigation 

program. 
xiii. A description of Hydromodification Management Plan (HMP) 

development collaboration and participation. 
xiv. A listing of development projects required to meet HMP requirements, 

including a description of hydrologic control measures implemented. 
xv. A listing of priority development projects not required to meet HMP 

requirements, including a description of why the projects were found to 
be exempt from the requirements. 

xvi. A listing of development projects disturbing 50 acres or more, including 
information on whether Interim Hydromodification Criteria were met by 
each of the projects, together with a description of hydrologic control 
measures implemented for each applicable project. 

xvii. The number of violations and enforcement actions (including types) 
taken for development projects, including information on any necessary 
follow-up actions taken.  The discussion should exhibit that compliance 
has been achieved, or describe actions that are being taken to achieve 
compliance. 
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xviii. A description of notable activities conducted to manage urban runoff 
from development projects. 

 
(b) Construction  

i. Confirmation that all construction sites were required to undergo the 
Copermittee’s construction urban runoff approval process and meet the 
applicable construction requirements, including a description of how this 
information was tracked. 

ii. Confirmation that a regularly updated construction site inventory was 
maintained, including a description of how the inventory was managed. 

iii. A description of modifications made to the construction and grading 
ordinances and approval processes. 

iv. Confirmation that the designated BMPs were implemented, or required 
to be implemented, for all construction sites. 

v. Confirmation that a maximum disturbed area for grading was applied to 
all applicable construction sites. 

vi. A listing of all construction sites with conditions requiring advanced 
treatment, together with confirmation that advanced treatment was 
required at such construction sites. 

vii. For each construction site within each priority category (high, medium, 
and low), identification of the period of time (weeks) the site was active 
within the rainy season, the number of inspections conducted during the 
rainy season, and the number of inspections conducted during the dry 
season, and the total number of inspections conducted for all sites. 

viii. A description of the general results of the inspections. 
ix. Confirmation that the inspections conducted addressed all the required 

inspection steps to determine full compliance. 
x. The number of violations and enforcement actions (including types) 

taken for construction sites, including information on any necessary 
follow-up actions taken.  The discussion should exhibit that compliance 
has been achieved, or describe actions that are being taken to achieve 
compliance. 

xi. A description of notable activities conducted to manage urban runoff 
from construction sites. 

 
(c) Municipal  

i. Any updates to the municipal inventory and prioritization. 
ii. Confirmation that the designated BMPs were implemented, or required 

to be implemented, for municipal areas and activities, as well as special 
events. 

iii. A description of inspections and maintenance conducted for municipal 
treatment controls. 

iv. Identification of the total number of catch basins and inlets, the number 
of catch basins and inlets inspected, the number of catch basins and inlets 
found with accumulated waste exceeding cleaning criteria, and the 
number of catch basins and inlets cleaned. 

v. Identification of the total distance (miles) of the MS4, the distance of the 
MS4 inspected, the distance of the MS4 found with accumulated waste 
exceeding cleaning criteria, and the distance of the MS4 cleaned. 

vi. Identification of the total distance (miles) of open channels, the distance 
of open channels inspected, the distance of open channels found with 
anthropogenic litter, and the distance of open channels cleaned. 
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vii. Amount of waste and litter (tons) removed from catch basins, inlets, the 
MS4, and open channels, by category. 

viii. Identification of any MS4 facility found to require inspection less than 
annually following two years of inspection, including justification for the 
finding. 

ix. Confirmation that the designated BMPs for pesticides, herbicides, and 
fertilizers were implemented, or required to be implemented, for 
municipal areas and activities. 

x. Identification of the total distance of curb-miles of improved roads, 
streets, and highways identified as consistently generating the highest 
volumes of trash and/or debris, as well as the frequency of sweeping 
conducted for such roads, streets, and highways. 

xi. Identification of the total distance of curb-miles of improved roads, 
streets, and highways identified as consistently generating moderate 
volumes of trash and/or debris, as well as the frequency of sweeping 
conducted for such roads, streets, and highways. 

xii. Identification of the total distance of curb-miles of improved roads, 
streets, and highways identified as consistently generating low volumes 
of trash and/or debris, as well as the frequency of sweeping conducted 
for such roads, streets, and highways. 

xiii. Identification of the total distance of curb-miles swept.  
xiv. Identification of the number of municipal parking lots, the number of 

municipal parking lots swept, and the frequency of sweeping. 
xv. Amount of material (tons) collected from street and parking lot 

sweeping. 
xvi. A description of efforts implemented to prevent and eliminate infiltration 

from the sanitary sewer to the MS4 
xvii. Identification of the number of sites requiring inspections, the number of 

sites inspected, and the frequency of the inspections. 
xviii. A description of the general results of the inspections. 

xix. Confirmation that the inspections conducted addressed all the required 
inspection steps to determine full compliance. 

xx. The number of violations and enforcement actions (including types) 
taken for municipal areas and activities, including information on any 
necessary follow-up actions taken.  The discussion should exhibit that 
compliance has been achieved, or describe actions that are being taken to 
achieve compliance. 

xxi. A description of notable activities conducted to manage urban runoff 
from municipal areas and activities. 

 
(d) Industrial and Commercial  

i. Any updates to the industrial and commercial inventory. 
ii. Confirmation that the designated BMPs were implemented, or required 

to be implemented, for industrial and commercial sites/sources. 
iii. A description of efforts taken to notify owners/operators of industrial and 

commercial sites/sources of BMP requirements, including mobile 
businesses. 

iv. Identification of the total number of industrial and commercial 
sites/sources inventoried and the total number inspected. 

v. Justification and rationale for why the industrial and commercial 
sites/sources inspected were chosen for inspection. 
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vi. Confirmation that all inspections conducted addressed all the required 
inspection steps to determine full compliance. 

vii. Identification of the number of third party inspections conducted.  
viii. Identification of efforts conducted to verify third party inspection 

effectiveness. 
ix. A description of efforts implemented to address mobile businesses. 
x. The number of violations and enforcement actions (including types) 

taken for industrial and commercial sites/sources, including information 
on any necessary follow-up actions taken.  The discussion should exhibit 
that compliance has been achieved, or describe actions that are being 
taken to achieve compliance. 

xi. A description of steps taken to identify non-filers and a list of non-filers 
(under the General Industrial Permit) identified by the Copermittees. 

xii. A description of notable activities conducted to manage urban runoff 
from industrial and commercial sites/sources. 

 
(e) Residential  

i. Identification of the high threat to water quality residential areas and 
activities that were focused on. 

ii. Confirmation that the designated BMPs were implemented, or required 
to be implemented, for residential areas and activities. 

iii. A description of efforts implemented to facilitate proper management 
and disposal of used oil and other household hazardous materials. 

iv. Types and amounts of household hazardous wastes collected, if 
applicable. 

v. A description of any evaluation of methods used for oversight of 
residential areas and activities, as well as any findings of the evaluation. 

vi. The number of violations and enforcement actions (including types) 
taken for residential areas and activities, including information on any 
necessary follow-up actions taken.  The discussion should exhibit that 
compliance has been achieved, or describe actions that are being taken to 
achieve compliance. 

vii. A description of collaboration efforts taken to develop and implement the 
Regional Residential Education Program. 

viii. A description of notable activities conducted to manage urban runoff 
from residential areas and activities. 

 
(f) Illicit Discharge Detection and Elimination  

i. Correction of any inaccuracies in either the MS4 map or the Dry Weather 
Field Screening and Analytical Stations Map. 

ii. Reporting of all dry weather field screening and analytical monitoring 
results.  The data should be presented in tabular and graphical form.  The 
reporting shall include station locations, all dry weather field screening 
and analytical monitoring results, identification of sites where results 
exceeded action levels, follow-up and elimination activities for potential 
illicit discharges and connections, the rationale for why follow-up 
investigations were not conducted at sites where action levels were 
exceeded, any Copermittee or consultant program 
recommendations/changes resulting from the monitoring, and 
documentation that these recommendations/changes have been 
implemented. Dry weather field screening and analytical monitoring 
reporting shall comply with all monitoring and standard reporting 
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requirements in Attachment B of Order No. R9-2007-0001 and 
Receiving Waters Monitoring and Reporting Program No. R9-2007-
0001.   

iii. Any dry weather field screening and analytical monitoring consultant 
reports generated, to be provided as an attachment to the annual report. 

iv. A brief description of any other investigations and follow-up activities 
for illicit discharges and connections. 

v. The number and brief description of illicit discharges and connections 
identified.  

vi. The number of illicit discharges and connections eliminated. 
vii. Identification and description of all spills to the MS4 and response to the 

spills. 
viii. A description of activities implemented to prevent sewage and other 

spills from entering the MS4. 
ix. A description of the mechanism whereby notification of sewage spills 

from private laterals and septic systems is received. 
x. Number of times the hotline was called, as compared to previous 

reporting periods, and a summary of the calls. 
xi. A description of efforts to publicize and facilitate public reporting of 

illicit discharges. 
xii. The number of violations and enforcement actions (including types) 

taken for illicit discharges and connections, including information on any 
necessary follow-up actions taken.  The discussion should exhibit that 
compliance has been achieved, or describe actions that are being taken to 
achieve compliance. 

xiii. A description of notable activities conducted to manage illicit discharges 
and connections. 

 
(g) Education  

i. A description of education efforts conducted for each target community. 
ii. A description of how education efforts targeted underserved target 

audiences, high-risk behaviors, and “allowable” behaviors and 
discharges. 

iii. A description of education efforts conducted for municipal departments 
and personnel. 

iv. A description of education efforts conducted for the new development 
and construction communities. 

v. A description of jurisdictional education efforts conducted for residents, 
the general public, and school children. 

 
(h) Public Participation 

i. A description of public participation efforts conducted. 
 

(i) Program Effectiveness Assessment 
i. An assessment of the effectiveness of the Jurisdictional Urban Runoff 

Management Program which meets all requirements of section I.1 of this 
Order. 

 
(j) Fiscal Analysis 

i. A fiscal analysis of the Copermittee’s urban runoff management 
programs which meets all requirements of section G of this Order. 
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(k) Special Investigations 
i. A description of any special investigations conducted. 

 
(l) Non-Emergency Fire Fighting  

i. A description of any efforts conducted to reduce pollutant discharges 
from non-emergency fire fighting flows. 

 
(m) JURMP Revisions 

i. A description of any proposed revisions to the JURMP. 
 

b. WATERSHED URBAN RUNOFF MANAGEMENT PROGRAM ANNUAL 
REPORTS  
 
(1) Lead Watershed Permittee - Each Lead Watershed Permittee shall generate 

watershed specific Watershed Urban Runoff Management Program Annual 
Reports for their respective watershed(s), as they are outlined in Table 4 of Order 
No. R9-2007-0001.  Copermittees within each watershed shall collaborate with 
the Lead Watershed Permittee to generate the Watershed Urban Runoff 
Management Program Annual Reports.   
 

(2) Each Watershed Urban Runoff Management Program Annual Report shall be a 
comprehensive documentation of all activities conducted by the watershed 
Copermittees during the previous annual reporting period to meet all 
requirements of section E of Order No. R9-2007-0001.  Each Watershed Urban 
Runoff Management Program Annual Report shall also serve as an update to the 
WURMP.13  Each Watershed Urban Runoff Management Program Annual 
Report shall, at a minimum, contain the following for its reporting period: 

 
(a) A comprehensive description of all activities conducted by the watershed 

Copermittees to meet all requirements of section E of Order No. R9-2007-
0001. 

 
(b) Any updates to the watershed map. 
 
(c) An updated assessment and analysis of the watershed’s current and past 

applicable water quality data, reports, analyses, and other information, 
including identification of the watershed’s water quality problems and high 
priority water quality problem(s) during the reporting period.  The annual 
report shall clearly state if the watershed’s high priority water quality 
problem(s) changed from the previous reporting period, and provide 
justification for the change(s). 

 
(d) Identification of the likely sources, pollutant discharges, and/or other factors 

causing the high priority water quality problems within the watershed.  The 
annual report shall clearly describe any changes to the identified sources, 
pollutant discharges, and/or other factors that have occurred since the 
previous reporting period, and provide justification for the changes. 

 

                                                 
13 The first annual report to be submitted is not anticipated to be an update to the WURMP, since it will 
cover the reporting period which begins immediately after WURMP submittal. 
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(e) An updated list of potential Watershed Water Quality Activities.  The annual 
report shall clearly describe any changes to the list of Watershed Water 
Quality Activities that have occurred since the previous reporting period, and 
provide justification for the changes. 

 
(f) Identification and description of the Watershed Water Quality Activities 

implemented by each Copermittee during the reporting period, including 
information on the activities’ location(s), as well as information exhibiting 
that the activities in active implementation phase reduced discharged 
pollutant loads, abated pollutant sources, or resulted in other quantifiable 
benefits to discharge or receiving water quality, in relation to the watershed’s 
high priority water quality problem(s).  The annual report shall clearly 
describe any changes to Watershed Water Quality Activities implementation 
that have occurred since the previous reporting period, and provide 
justification for the changes. 

 
(g) An updated list of potential Watershed Education Activities.  The annual 

report shall clearly describe any changes to the list of Watershed Education 
Activities that have occurred since the previous reporting period, and provide 
justification for the changes. 

 
(h) Identification and description of the Watershed Education Activities 

implemented by each Copermittee for the reporting period, including 
information exhibiting that the activities directly targeted the sources and 
discharges of pollutants causing the watershed’s high priority water quality 
problems, and that activities in active implementation phase changed target 
audience attitudes, knowledge, awareness, or behavior.  The annual report 
shall clearly describe any changes to Watershed Education Activities 
implementation that have occurred since the previous reporting period, and 
provide justification for the changes. 

 
(i) A description of the public participation mechanisms used during the 

reporting period and the parties that were involved. 
 

(j) A description of Copermittee collaboration efforts. 
 

(k) A description of efforts implemented to encourage collaborative, watershed-
based, land-use planning.  

 
(l) A description of all TMDL activities implemented (including BMP 

Implementation Plan or equivalent plan activities) for each approved TMDL 
in the watershed.  The description shall include: 

 
i. Any additional source identification information; 

ii. The number, type, location, and other relevant information about BMP 
implementation, including any expanded or better tailored BMPs 
necessary to meet the WLAs;  

iii. Updates in the BMP implementation prioritization and schedule;  
iv. An assessment of the effectiveness of the BMP Implementation Plan, 

which meets the requirements of section I.4 Order No. R9-2007-0001; 
and   
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v. A discussion of the progress to date in meeting the TMDL Numeric 
Targets and WLAs, which incorporates the results of the effectiveness 
assessment, compliance monitoring, and an evaluation of additional 
efforts needed to date. 

 
(m) An assessment of the effectiveness of the WURMP, which meets the 

requirements of section I.2 of Order No. R9-2007-0001.  The effectiveness 
assessment shall attempt to qualitatively or quantitatively exhibit the impact 
that implementation of the Watershed Water Quality Activities and the 
Watershed Education Activities had on the high priority water quality 
problem(s) within the watershed.  This information shall document changes 
in pollutant load discharges, urban runoff and discharge quality, and 
receiving water quality, where applicable and feasible.    

 
(3) Principal Permittee – The Unified Watershed Urban Runoff Management 

Program Annual Report shall contain the nine separate Watershed Urban Runoff 
Management Program Annual Reports.  Each Lead Watershed Copermittee shall 
submit to the Principal Permittee a Watershed Urban Runoff Management 
Program Annual Report by the date specified by the Principal Permittee.  The 
Principal Permittee shall assemble and submit the Unified Watershed Urban 
Runoff Management Program Annual Report to the Regional Board by January 
31, 2009 and every January 31 thereafter.  The reporting period for these annual 
reports shall be the previous fiscal year.  For example, the report submitted 
January 31, 2009 shall cover the reporting period July 1, 2007 to June 30, 2008. 

 
c. REGIONAL URBAN RUNOFF MANAGEMENT PROGRAM ANNUAL 

REPORTS 
 
The Principal Permittee shall generate the Regional Urban Runoff Management 
Program Annual Reports.  All Copermittees shall collaborate with the Principal 
Permittee to generate the Regional Urban Runoff Management Program Annual 
Reports.  Each Regional Urban Runoff Management Program Annual Report shall be 
a comprehensive documentation of all regional activities conducted by the 
Copermittees during the previous annual reporting period to meet all requirements of 
section F of Order No. R9-2007-0001.   
 
The Principal Permittee shall submit the Regional Urban Runoff Management 
Program Annual Report to the Regional Board by January 31, 2009 and every 
January 31 thereafter.  The reporting period for these annual reports shall be the 
previous fiscal year.  For example, the report submitted January 31, 2009 shall cover 
the reporting period July 1, 2007 to June 30, 2008. 
 
Each Regional Urban Runoff Management Program Annual Report shall, at a 
minimum, contain the following: 
 
(1) A common activities section that describes the urban runoff management 

activities or BMPs implemented on a regional level, including information on 
how the activities complied with jurisdictional or watershed requirements, if 
applicable. 

(2) A description of steps taken to facilitate assessment of the effectiveness of 
jurisdictional, watershed, and regional programs. 

RB-AR51853



Order No. R9-2007-0001 January 24, 2007 74 

(3) A description of the regional residential education activities implemented as part 
of the regional residential education program. 

(4) A description of steps taken to develop and implement the standardized fiscal 
analysis method. 

(5) An assessment of the effectiveness of the Regional Urban Runoff Management 
Program which meets the requirements of section I.3 of Order No. R9-2007-
0001. 

 
4. Interim Reporting Requirements - For the July 2006–June 2007 reporting period, 

Jurisdictional URMP and Watershed URMP Annual Reports shall be submitted on 
January 31, 2008.  Each Jurisdictional URMP and Watershed URMP Annual Report 
submitted for this reporting period shall at a minimum be comprehensive descriptions of 
all activities conducted to fully implement the Copermittees’ Jurisdictional URMP and 
Watershed URMP documents, as those documents were developed to comply with the 
requirements of Order No. 2001-01.  The Principal Permittee shall be responsible for 
submitting these documents in a unified manner, consistent with the unified reporting 
requirements of Order No. 2001-01.   
 

5. Annual Report Integration 
 

a. The Copermittees are encouraged to submit, for Regional Board review and approval, 
an annual reporting format which integrates the information submitted in the 
JURMP, WURMP, and RURMP Annual Reports and Monitoring Reports.  This 
document shall be called the “Integrated Annual Report Format.”  The Integrated 
Annual Report Format should: 

 
(1) Exhibit compliance with all requirements of JURMP, WURMP, and RURMP 

sections D, E, and F of Order No. R9-2007-0001. 
(2) Report all information required in section J.3 of Order No. R9-2007-0001. 
(3) Report all information required in the Monitoring and Reporting program. 
(4) Provide consistent and comparable reporting of jurisdictional and watershed 

information by all Copermittees and watershed groups. 
(5) Specifically identify all types of information that will be reported (e.g., amount 

of debris collected during street sweeping), including reporting criteria for each 
type of information (e.g., reported in tons).  

(6) Describe quality assurance/quality control methods to be used to assess 
accuracy of jurisdictional and watershed information conveyed. 

(7) Describe each Copermittee’s reporting responsibilities under the format. 
(8) Improve the Copermittees’ ability to assess JURMP and WURMP 

effectiveness in terms of water quality.  
(9) Include a separate section for reporting on each Copermittee’s activities. 
(10) Include a separate section for reporting on each watershed’s activities. 

 
b. Upon approval of the Integrated Annual Report Format by the Regional Board, an 

Integrated Annual Report shall be submitted annually, which may substitute for the 
JURMP Annual Reports, WURMP Annual Reports, RURMP Annual Report, and/or 
Monitoring Reports, as approved by the Regional Board.  The Principal Permittee 
shall be responsible for the generation and submittal of the Integrated Annual 
Reports.  Each Copermittee shall be responsible for the information in the Integrated 
Annual Report pertaining to its jurisdictional, watershed, regional, and monitoring 
responsibilities.  The Integrated Annual Report shall be submitted the first January 31 
following approval of the reporting format by the Regional Board, and every January 
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31 thereafter.  The reporting period for Integrated Annual Reports shall be the 
previous fiscal year.  For example, a report submitted January 31, 2010 shall cover 
the reporting period July 1, 2008 to June 30, 2009. 
 

c. The format and information provided in Integrated Annual Reports shall match and 
be consistent with the format and information described in the Integrated Annual 
Report Format. 

 
6. Universal Reporting Requirements 

 
All submittals shall include an executive summary, introduction, conclusion, 
recommendations, and signed certified statement.  Each Copermittee shall submit a 
signed certified statement covering its responsibilities for each applicable submittal.  The 
Principal Permittee shall submit a signed certified statement covering its responsibilities 
for each applicable submittal and the sections of the submittals for which it is 
responsible.  

 
K. MODIFICATION OF PROGRAMS 

 
Modifications of Jurisdictional Urban Runoff Management Programs, Watershed Urban 
Runoff Management Programs, and/or the Regional Urban Runoff Management Program 
may be initiated by the Executive Officer or by the Copermittees.  Requests by Copermittees 
shall be made to the Executive Officer, and shall be submitted during the annual review 
process.  Requests for modifications should be incorporated, as appropriate, into the Annual 
Reports or other deliverables required or allowed under this Order. 
 
1. Minor Modifications – Minor modifications to Jurisdictional Urban Runoff Management 

Programs, Watershed Urban Runoff Management Programs, and/or the Regional Urban 
Runoff Management Program may be accepted by the Executive Officer where the 
Executive Officer finds the proposed modification complies with all discharge 
prohibitions, receiving water limitations, and other requirements of this Order. 
 

2. Modifications Requiring an Amendment to this Order – Proposed modifications that are 
not minor shall require amendment of this Order in accordance with this Order’s rules, 
policies, and procedures. 

 
L. ALL COPERMITTEE COLLABORATION 

 
1. Each Copermittee collaborate with all other Copermittees regulated under this Order to 

address common issues, promote consistency among Jurisdictional Urban Runoff 
Management Programs and Watershed Urban Runoff Management Programs, and to plan 
and coordinate activities required under this Order. 
 
a. Management Structure - All Copermittees shall jointly execute and submit to the 

Regional Board no later than 180 days after adoption of this Order, a Memorandum 
of Understanding, Joint Powers Authority, or other instrument of formal agreement 
which at a minimum: 
 
(1) Identifies and defines the responsibilities of the Principal Permittee and Lead 

Watershed Permittees; 
(2) Identifies Copermittees and defines their individual and joint responsibilities, 

including watershed responsibilities; 
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(3) Establishes a management structure to promote consistency and develop and 
implement regional activities; 

(4) Establishes standards for conducting meetings, decision-making, and cost-
sharing; 

(5) Provides guidelines for committee and workgroup structure and responsibilities; 
(6) Lays out a process for addressing Copermittee non-compliance with the formal 

agreement; and 
(7) Includes any and all other collaborative arrangements for compliance with this 

Order. 
 

M. PRINCIPAL PERMITTEE RESPONSIBILITIES 
 
Within 180 days of adoption of this Order, the Copermittees shall designate the Principal 
Permittee and notify the Regional Board of the name of the Principal Permittee.  The 
Principal Permittee shall, at a minimum: 
 
1. Serve as liaison between the Copermittees and the Regional Board on general permit 

issues, and when necessary and appropriate, represent the Copermittees before the 
Regional Board. 
 

2. Coordinate permit activities among the Copermittees and facilitate collaboration on the 
development and implementation of programs required under this Order. 
 

3. Integrate individual Copermittee documents and reports into single unified documents 
and reports for submittal to the Regional Board as required under this Order.  
 

4. Produce and submit documents and reports as required by section J of this Order and 
Receiving Waters and Urban Runoff Monitoring and Reporting Program No. R9-2007-
0001. 
 

5. Submit to the Regional Board, within 180 days of adoption of this Order, a formal 
agreement between the Copermittees which provides a management structure for meeting 
the requirements of this Order (as described in section L).   
 

6. Coordinate joint development by all of the Copermittees of standardized format(s) for all 
documents and reports required under this Order (e.g., JURMPs, WURMPs, annual 
reports, monitoring reports, etc.).  The standardized reporting format(s) shall be used by 
all Copermittees.  The Principal Permittee shall submit the standardized format(s) to the 
Regional Board for review no later than 180 days after adoption of this Order. 
 

N. RECEIVING WATERS MONITORING AND REPORTING PROGRAM 
 
Pursuant to CWC section 13267, the Copermittees shall comply with all the requirements 
contained in Receiving Waters and Urban Runoff Monitoring and Reporting Program No. 
R9-2007-0001. 
 

O. STANDARD PROVISIONS, REPORTING REQUIREMENTS, AND 
NOTIFICATIONS 

 
1. Each Copermittee shall comply with Standard Provisions, Reporting Requirements, and 

Notifications contained in Attachment B of this Order.  This includes 24 hour/5day 
reporting requirements for any instance of non-compliance with this Order as described 
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ATTACHMENT A 
 

BASIN PLAN PROHIBITIONS 
 
California Water Code Section 13243 provides that a Regional Board, in a water quality control 
plan, may specify certain conditions or areas where the discharge of waste, or certain types of 
waste is not permitted.  The following discharge prohibitions are applicable to any person, as 
defined by Section 13050(c) of the California Water Code, who is a citizen, domiciliary, or 
political agency or entity of California whose activities in California could affect the quality of 
waters of the state within the boundaries of the San Diego Region. 
 
1. The discharge of waste to waters of the state in a manner causing, or threatening to cause 

a condition of pollution, contamination or nuisance as defined in California Water Code 
Section 13050, is prohibited. 

 
2. The discharge of waste to land, except as authorized by waste discharge requirements or 

the terms described in California Water Code Section 13264 is prohibited. 
 

3. The discharge of pollutants or dredged or fill material to waters of the United States 
except as authorized by a NPDES permit or a dredged or fill material permit (subject to 
the exemption described in California Water Code Section 13376) is prohibited. 

 
4. Discharges of recycled water to lakes or reservoirs used for municipal water supply or to 

inland surface water tributaries thereto are prohibited, unless this Regional Board issues a 
NPDES permit authorizing such a discharge; the proposed discharge has been approved 
by the State Department of Health Services and the operating agency of the impacted 
reservoir; and the discharger has an approved fail-safe long-term disposal alternative. 

 
5. The discharge of waste to inland surface waters, except in cases where the quality of the 

discharge complies with applicable receiving water quality objectives, is prohibited.  
Allowances for dilution may be made at the discretion of the Regional Board.  
Consideration would include streamflow data, the degree of treatment provided and 
safety measures to ensure reliability of facility performance.  As an example, discharge of 
secondary effluent would probably be permitted if streamflow provided 100:1 dilution 
capability. 

 
6. The discharge of waste in a manner causing flow, ponding, or surfacing on lands not 

owned or under the control of the discharger is prohibited, unless the discharge is 
authorized by the Regional Board. 

 
7. The dumping, deposition, or discharge of waste directly into waters of the state, or 

adjacent to such waters in any manner which may permit its being transported into the 
waters, is prohibited unless  authorized by the Regional Board. 

 
8. Any discharge to a storm water conveyance system that is not composed entirely of 

"storm water" is prohibited unless authorized by the Regional Board.  [The federal 
regulations, 40 CFR 122.26(b)(13), define storm water as storm water runoff, snow melt 
runoff, and surface runoff and drainage.  40 CFR 122.26(b)(2) defines an illicit discharge 
as any discharge to a storm water conveyance system that is not composed entirely of 
storm water except discharges pursuant to a NPDES permit and discharges resulting from 
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fire fighting activities. [§122.26 amended at 56 FR 56553, November 5, 1991; 57 FR 
11412, April 2, 1992]. 

 
9. The unauthorized discharge of treated or untreated sewage to waters of the state or to a 

storm water conveyance system is prohibited. 
 
10. The discharge of industrial wastes to conventional septic tank/subsurface disposal 

systems, except as authorized by the terms described in California Water Code Section 
13264, is prohibited. 

 
11. The discharge of radioactive wastes amenable to alternative methods of disposal into the 

waters of the state is prohibited. 
 
12. The discharge of any radiological, chemical, or biological warfare agent into waters of 

the state is prohibited. 
 
13. The discharge of waste into a natural or excavated site below historic water levels is 

prohibited unless the discharge is authorized by the Regional Board. 
 
14. The discharge of sand, silt, clay, or other earthen materials from any activity, including 

land grading and construction, in quantities which cause deleterious bottom deposits, 
turbidity or discoloration in waters of the state or which unreasonably affect, or threaten 
to affect, beneficial uses of such waters is prohibited. 

 
15. The discharge of treated or untreated sewage from vessels to Mission Bay, Oceanside 

Harbor,  Dana Point Harbor, or other small boat harbors is prohibited. 
 
16. The discharge of untreated sewage from vessels to San Diego Bay is prohibited. 
 
17. The discharge of treated sewage from vessels to portions of San Diego Bay that are less 

than 30 feet deep at mean lower low water (MLLW) is prohibited. 
 
18. The discharge of treated sewage from vessels, which do not have a properly functioning 

US Coast Guard certified Type I or Type II marine sanitation device, to portions of San 
Diego Bay that are greater than 30 feet deep at mean lower low water (MLLW) is 
prohibited. 
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ATTACHMENT B 
 

STANDARD PROVISIONS, REPORTING REQUIREMENTS, AND NOTIFICATIONS 
 
1. STANDARD PROVISIONS – PERMIT COMPLIANCE [40 CFR 122.41] 

 
(a) Duty to comply  [40 CFR 122.41(a)].   
 

(1) The Copermittee must comply with all of the conditions of this Order.  Any 
noncompliance constitutes a violation of the Clean Water Act (CWA) and the California 
Water Code (CWC) and is grounds for enforcement action, for permit termination, 
revocation and reissuance, or modification; or denial of a permit renewal application. 
 

(2) The Copermittee shall comply with effluent standards or prohibitions established under 
section 307(a) of the CWA toxic pollutants and with standards for sewage sludge use or 
disposal established under section 405(d) of the CWA within the time provided in the 
regulations that establish these standards or prohibitions or standards for sewage sludge 
use or disposal, even if the Order has not yet been modified to incorporate the 
requirement. 

 
(b) Need to halt or reduce activity not a defense  [40 CFR 122.41(c)].  It shall not be a defense 

for the Copermittee in an enforcement action that it would have been necessary to halt or 
reduce the permitted activity in order to maintain compliance with the conditions of this 
Order.  

  
(c) Duty to mitigate  [40 CFR 122.41(d)].  The Copermittee shall take all reasonable steps to 

minimize or prevent any discharge or prevent any discharge or sludge use or disposal in 
violation of this Order that has a reasonable likelihood of adversely affecting human health or 
the environment. 

 
(d) Proper operation and maintenance  [40 CFR 122.41(e)].  The Copermittee shall at all times 

properly operate and maintain all facilities and systems of treatment and control (and related 
appurtenances) which are installed or used by the Copermittee to achieve compliance with the 
conditions of this Order.  Proper operation and maintenance also includes adequate laboratory 
controls and appropriate quality assurance procedures.  This provision requires the operation 
of back-up or auxiliary facilities or similar systems that are installed by the Copermittee only 
when necessary to achieve compliance with the conditions of this Order. 

 
(e) Property rights  [40 CFR 122.41(g)].   
 

(1) This Order does not convey any property rights of any sort or any exclusive privilege.   
(2) The issuance of this Order does not authorize any injury to persons or property or 

invasion of other private rights, or any infringement of State or local law or regulations. 
 
(f) Inspection and entry  [40 CFR 122.41(i)].  The Copermittee shall allow the Regional Water 

Quality Control Board, San Diego Region (Regional Board), State Water Resources Control 
Board (SWRCB), United States Environmental Protection Agency (USEPA), and/or their 
authorized representatives (including an authorized contractor acting as their representative), 
upon presentation of credentials and other documents as may be required by law, to: 
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(1) Enter upon the Copermittee’s premises where a regulated facility or activity is located or 
conducted, or where records must be kept under the conditions of this Order; 

(2) Have access to and copy, at reasonable times, any records that must be kept under the 
conditions of this Order; 

(3) Inspect and photograph, at reasonable times, any facilities, equipment (including 
monitoring and control equipment), practices, or operations regulated or required under 
this Order; and 

(4) Sample or monitor, at reasonable times, for the purpose of assuring Order compliance or 
as otherwise authorized by the CWA or the CWC, any substances or parameters at any 
location. 

 
(g) Bypass [40 CFR 122.41(m)]     

 
(1) Definitions: 

 
i) "Bypass" means the intentional diversion of waste streams from any portion of a 

treatment facility. 
ii) "Severe property damage" means substantial physical damage to property, damage to 

the treatment facilities, which causes them to become inoperable, or substantial and 
permanent loss of natural resources that can reasonably be expected to occur in the 
absence of a bypass.  Severe property damage does not mean economic loss caused 
by delays in production. 

 
(2) Bypass not exceeding limitations - The Copermittee may allow any bypass to occur 

which does not cause exceedances of effluent limitations, but only if it also is for 
essential maintenance to assure efficient operation.  These bypasses are not subject to the 
provisions listed in Standard Provisions – Permit Compliance (g)(3), (g)(4) and (g)(5) 
below. 
 

(3) Prohibition of Bypass - Bypass is prohibited, and the Regional Board may take 
enforcement action against a Copermittee for bypass, unless: 
 
i) Bypass was unavoidable to prevent loss of life, personal injury, or severe property 

damage; 
ii) There were no feasible alternatives to the bypass, such as the use of auxiliary 

treatment facilities, retention of untreated wastes, or maintenance during normal 
periods of equipment downtime.  This condition is not satisfied if adequate back-up 
equipment should have been installed in the exercise of reasonable engineering 
judgment to prevent a bypass which occurred during normal periods of equipment 
downtime or preventive maintenance; and 

iii) The Copermittee submitted notice as required under Standard Provisions – Permit 
Compliance (g)(3) above.   

 
(4) Notice 

 
i) Anticipated bypass.  If the Copermittee knows in advance of the need for a bypass, it 

shall submit a notice, if possible at least ten days before the date of the bypass. 
ii) Unanticipated bypass.  The Copermittee shall submit notice of an unanticipated 

bypass as required in Standard Provisions 5(e) below (24-hour notice). 
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(h) Upset  [40 CFR 122.41(n)] Upset means an exceptional incident in which there is 
unintentional and temporary noncompliance with technology based effluent limitations 
because of factors beyond the reasonable control of the Copermittee.  An upset does not 
include noncompliance to the extent caused by operational error, improperly designed 
treatment facilities, inadequate treatment facilities, lack of preventive maintenance, or 
careless or improper operation.  
 
(1) Effect of an upset.  An upset constitutes an affirmative defense to an action brought for 

noncompliance with such technology based permit effluent limitations if the requirements 
of Standard Provisions – Permit Compliance (h)(2) below are met.  No determination 
made during administrative review of claims that noncompliance was caused by upset, 
and before an action for noncompliance, is final administrative action subject to judicial 
review. 
 

(2) Conditions necessary for a demonstration of upset.  A Copermittee who wishes to 
establish the affirmative defense of upset shall demonstrate, through properly signed, 
contemporaneous operating logs, or other relevant evidence that: 

 
i) An upset occurred and that the Copermittee can identify the cause(s) of the upset; 
ii) The permitted facility was at the time being properly operated; 
iii) The Copermittee submitted notice of the upset as required in Standard Provisions – 

Permit Compliance (5)(e)(ii)(B) below (24-hour notice); and 
iv) The Copermittee complied with any remedial measures required under Standard 

Provisions – Permit Compliance 1(c) above. 
 

(3) Burden of Proof.  In any enforcement proceeding, the Copermittee seeking to establish 
the occurrence of an upset has the burden of proof. 
 

2. STANDARD PROVISIONS – PERMIT ACTION 
 
(a) General  [40 CFR 122.41(f)] This Order may be modified, revoked and reissued, or 

terminated for cause.  The filing of a request by the Copermittee for modification, revocation 
and reissuance, or termination, or a notification of planned changes or anticipated 
noncompliance does not stay any Order condition. 

  
(b) Duty to reapply [40 CFR 122.41(b)].  If the Copermittee wishes to continue an activity 

regulated by this Order after the expiration date of this Order, the Copermittee must apply for 
and obtain new permit. 

 
(c) Transfers.  This Order is not transferable to any person except after notice to the Regional 

Board.  The Regional Board may require modification or revocation and reissuance of the 
Order to change the name of the Copermittee and incorporate such other requirements as may 
be necessary under the CWA and the CWC.  

 
3. STANDARD PROVISIONS – MONITORING 
 
(a) Samples and measurements taken for the purpose of monitoring shall be representative of the 

monitored activity. [40 CFR Section 122.41 (j) (1)] 
  
(b) Monitoring results must be conducted according to test procedures under 40 CFR Part 136, or 

in the case of sludge use or disposal, approved under 40 CFR Part 136 unless otherwise 
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specified in 40 CFR Part 503 unless other test procedures have been specified in this Order 
[40 CFR Section 122.41(j)(4)][40 CFR Section 122.44(i)(1)(iv)]. 

 
4. STANDARD PROVISIONS – RECORDS 
 
(a) Except for records of monitoring information required by this Order related to the 

Copermittee’s sewage sludge use and disposal activities, which shall be retained for a period 
of at least five years (or longer as required by 40 CFR Part 503), the Copermittee shall retain 
records of all monitoring information, including all calibration and maintenance records and 
all original strip chart recordings for continuous monitoring instrumentation, copies of all 
reports required by this Order, and records of all data used to complete the application for this 
Order, for a period of at least three (3) years from the date of the sample, measurement, report 
or application,  This period may be extended by request of the Regional Water Board 
Executive Officer at any rime [40 CFR Section 122.41(j)(2)]. 

  
(b) Records of monitoring information [40 CFR 122.41(j) (3)] shall include: 
 

(1) The date, exact place, and time of sampling or measurements; 
(2) The individual(s) who performed the sampling or measurements; 
(3) The date(s) analyses were performed; 
(4) The individual(s) who performed the analyses; 
(5) The analytical techniques or methods used; and 
(6) The results of such analyses. 

 
(c) Claims of confidentiality [40 CFR Section 122.7(b)] of the following information will be 

denied: 
 

(1) The name and address of any permit applicant or Copermittee; and 
(2) Permit applications and attachments, permits and effluent data. 

 
5. STANDARD PROVISIONS – REPORTING 
 
(a)  Duty to provide information [40 CFR 122.41(h)].  The Copermittee shall furnish to the 

Regional Board, SWRCB, or USEPA within a reasonable time, any information which the 
Regional Board, SWRCB, or USPEA may request to determine whether cause exists for 
modifying, revoking and reissuing, or terminating this Order or to determine compliance with 
this Order.  Upon request, the Copermittee shall also furnish to the Regional Board, SWRCB, 
or USEPA, copies of records required to be kept by this Order. 

 
��� Signatory and Certification Requirements [40 CFR 122.41(k)]      
 

(1) All applications, reports, or information submitted to the Regional Board, SWRCB, or 
USEPA shall be signed and certified in accordance with Standard Provisions – Reporting 
5(b)ii), 5(b)iii), 5(b)iv), and 5(b) (see 40 CFR 122.22) 

 
(2) Applications [40 CFR 122.22(a)(3)] All permit applications shall be signed by either a 

principal executive officer or ranking elected official. 
 
(3) Reports [40 CFR 122.22(b)].  All reports required by this Order, and other information 

requested by the Regional Board, SWRCB, or USEPA shall be signed by a person 
described in Standard Provisions – Reporting 5(b)(2) above, or by a duly authorized 
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representative of that person.  A person is a duly authorized representative only if: 
 
i) The authorization is made in writing by a person described in Standard Provisions-

Reporting 5(b)(2) above; 

ii) The authorization specifies either an individual or a position having responsibility for 
the overall operation of the regulated facility or activity, such as the position of plant 
manager, operator of a well or a well field, superintendent, position of equivalent 
responsibility, or an individual or position having overall responsibility for 
environmental matters for the company. (A duly authorized representative may thus 
be either a named individual or any individual occupying a named position.); and, 

iii) The written authorization is submitted to the Regional Water Board and State Water 
Board. 
 

(4) Changes to authorization [40 CFR Section 122.22(c)] If an authorization under Standard 
Provisions – Reporting 5(b)(3)of this reporting requirement is no longer accurate because 
a different individual or position has responsibility for the overall operation of the 
facility, a new authorization satisfying the requirements of Standard Provisions – 
Reporting 5(b)(3) above must be submitted to the Regional Water Board and State Water 
Board prior to or together with any reports, information, or applications to be signed by 
an authorized representative. 

  
(5) Certification [40 CFR Section 122.22(d)] Any person signing a document under Standard 

Provisions – Reporting 5(b)(2), or 5(b)(3) above shall make the following certification: 
 
”I certify under penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submitted.  Based on my 
inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete.  I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations.” 

 
(c) Monitoring reports.  [40 CFR 122.41(l)(4)]  
 

(1) Monitoring results shall be reported at the intervals specified in the Receiving Waters and 
Urban Runoff Monitoring and Reporting Program No. R9-2007-0001. 

  
(2) Monitoring results must be reported on a Discharge Monitoring Report (DMR) form or 

forms provided or specified by the Regional Board or SWRCB for reporting results of 
mentoring of sludge use or disposal practices. 

 
(3) If the Copermittee monitors any pollutant more frequently than required by this Order 

using test procedures approved under 40 CFR Part 136 or, in the case of sludge use or 
disposal, approved under 40 CFR Part 136 unless otherwise specified in 40 CFR Part 
503, or as specified in this Order, the results of this monitoring shall be included in the 
calculation and reporting of the data submitted in the DMR or sludge reporting form 
specified by the Regional Board. 
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(4) Calculations for all limitations, which require averaging of measurements, shall utilize an 
arithmetic mean unless otherwise specified in this Order.  

  
(d) Compliance schedules.  [40 CFR Section 122.41(l)(5)]  Reports of compliance or 

noncompliance with, or any progress reports on, interim and final requirements contained in 
any compliance schedule of this Order shall be submitted no later than 14 days following 
each schedule date. 

  
(e) Twenty-four hour reporting [40 CFR Section 122.41(l)(6)] 

 
(1) The Copermittee shall report any noncompliance that may endanger health or the 

environment.  Any information shall be provided orally within 24 hours from the time the 
Copermittee becomes aware of the circumstances.  A written submission shall also be 
provided within five (5) days of the time the Copermittee becomes aware of the 
circumstances.  The written submission shall contain a description of the noncompliance 
and its cause; the period of noncompliance, including exact dates and times, and if the 
noncompliance has not been corrected, the anticipated time it is expected to continue; and 
steps taken or planned to reduce, eliminate, and prevent reoccurrence of the 
noncompliance.  
 

(2) The following shall be included as information, which must be reported within 24 hours 
under this paragraph:  

i) Any unanticipated bypass that exceeds any effluent limitation in the Order (See 40 
CFR 122.41(g)).  

ii) Any upset which exceeds any effluent limitation in this Order.  
 

(3) The Regional Board may waive the above-required written report under this provision on 
a case-by-case basis if the oral report has been received within 24 hours. 
 

(f) Planned changes.  [40 CFR Section 122.41(l)(1)]  The Copermittee shall give notice to the 
Regional Board as soon as possible of any planned physical alterations or additions to the 
permitted facility.  Notice is required under this provision only when:  

 
(1) The alteration or addition to a permitted facility may meet one of the criteria for 

determining whether a facility is a new source in 40 CFR 122.29(b); or  
 
(2) The alteration or addition could significantly change the nature or increase the quantity of 

pollutants discharged.  This notification applies to pollutants, which are not subject to 
effluent limitations in this Order.  
 

(3) The alteration or addition results in a significant change in the Copermittee’s sludge use 
or disposal practices, and such alteration, addition, or change may justify the application 
of permit conditions that are different from or absent in the existing Order, including 
notification of additional use or disposal sites not reported during the permit application 
process or not reported pursuant to an approved land application plan.  
 

(g) Anticipated noncompliance.  [40 CFR Section 122.41(l)(7)] The Copermittee shall give 
advance notice to the Regional Board or SWRCB of any planned changes in the permitted 
facility or activity, which may result in noncompliance with Order requirements.  
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(h) Other noncompliance  [40 CFR Section 122.41(l) 7)] The Copermittee shall report all 
instances of noncompliance not reported under Standard Provisions 5(c), 5(d), and 5(e) 
above, at the time monitoring reports are submitted.  The reports shall contain the information 
listed in  Standard Provision – Reporting 5(e) above.  

 
(i) Other information [40 CFR Section 122.41(l)(8)] When the Copermittee becomes aware that 

it failed to submit any relevant facts in a permit application, or submitted incorrect 
information in a permit application or in any report to the Regional Board, SWRCB, or 
USEPA, the Copermittee shall promptly submit such facts or information.  

 
6. STANDARD PROVISIONS – ENFORCEMENT 
 
(a) The Regional Board is authorized to enforce the terms of this permit under several provisions 

of the CWC, including, but not limited to, Sections 13385, 13386, and 13387. 
 
7. ADDITIONAL STANDARD PROVISIONS 

 
(a) Municipal separate storm sewer systems [40 CFR 122.42(c)].  The operator of a large or 

medium municipal separate storm sewer system or a municipal separate storm sewer that has 
been designated by the Director under 40 CFR 122.26(a)(1)(v) must submit an annual report 
by the anniversary of the date of the issuance of the permit for such system.  The report shall 
include: 

(1) The status of implementing the components of the storm water management program that 
are established as permit conditions; 

(2) Proposed changes to the storm water management programs that are established as permit 
conditions.  Such proposed changes shall be consistent with 40 CFR 122.26(d)(2)(iii); 
and 

(3) Revisions, if necessary, to the assessment of controls and the fiscal analysis reported in 
the permit application under 40 CFR 122.26(d)(2)(iv) and 40 CFR 122.26(d)(2)(v); 

(4) A summary of data, including monitoring data, that is accumulated throughout the 
reporting year; 

(5) Annual expenditures and budget for year following each annual report; 

(6) A summary describing the number and nature of enforcement actions, inspections, and 
public education programs; and 

(7) Identification of water quality improvements or degradation. 
 
(b) Storm water discharges [40 CFR 122.42(d)].  The initial permits for discharges composed 

entirely of storm water issued pursuant to 40 CFR 122.26(e)(7) shall require compliance with 
the conditions of the permit as expeditiously as practicable, but in no event later than three 
years after the date of issuance of the permit. 
 

(c) Other Effluent Limitations and Standards [40 CFR 122.44(b)(1)].  If any toxic effluent 
standard or prohibition (including any schedule of compliance specified in such effluent 
standard or prohibition) is promulgated under Section 307(a) of the CWA for a toxic 
pollutant which is present in the discharge and that standard or prohibition is more stringent 
than any limitation on the pollutant in this Order, the Regional Board may institute 
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proceedings under these regulations to modify or revoke and reissue the Order to conform to 
the toxic effluent standard or prohibition. 

 
(d) Discharge is a privilege [CWC section 13263(g)].  No discharge of waste into the waters of 

the State, whether or not such discharge is made pursuant to waste discharge requirements, 
shall create a vested right to continue such discharge.  All discharges of waste into waters of 
the State are privileges, not rights. 

 
(e) Review and revision of Order [CWC section 13263(e)].  Upon application by any affected 

person, or on its own motion, the Regional Board may review and revise this permit.  
 
(f) Termination or modification of Order [CWC section13381].  This permit may be terminated 

or modified for causes, including, but not limited to, all of the following: 
 

(1) Violation of any condition contained in this Order; 
(2) Obtaining this Order by misrepresentation, or failure to disclose fully all relevant facts. 
(3) A change in any condition that requires either a temporary or permanent reduction or 

elimination of the permitted discharge. 
 
(g) Transfers.  When this Order is transferred to a new owner or operator, such requirements as 

may be necessary under the CWC may be incorporated into this Order. 
 
(h) Conditions not stayed.  The filing of a request by the Copermittee for modification, 

revocation and reissuance, or termination of this Order, or a notification of planned change in 
or anticipated noncompliance with this Order does not stay any condition of this Order. 

 
(i) Availability.  A copy of this Order shall be kept at a readily accessible location and shall be 

available to on-site personnel at all times. 
 
(j) Duty to minimize or correct adverse impacts.  The Copermittees shall take all reasonable 

steps to minimize or correct any adverse impact on the environment resulting from 
noncompliance with this Order, including such accelerated or additional monitoring as may 
be necessary to determine the nature and impact of the noncompliance. 
 

(k) Interim Effluent Limitations.  The Copermittee shall comply with any interim effluent 
limitations as established by addendum, enforcement action, or revised waste discharge 
requirements which have been, or may be, adopted by this Regional Board. 

 
(l) Responsibilities, liabilities, legal action, penalties [CWC sections 13385 and 13387]. The 

Porter-Cologne Water Quality Control Act provides for civil and criminal penalties 
comparable to, and in some cases greater than, those provided for under the CWA. 

Nothing in this Order shall be construed to protect the Copermittee from its liabilities under 
federal, state, or local laws. 
 
Except as provided for in 40CFR 122.41(m) and (n), nothing in this Order shall be construed 
to relieve the Copermittee from civil or criminal penalties for noncompliance. 
 
Nothing in this Order shall be construed to preclude the institution of any legal action or 
relieve the Copermittee from any responsibilities, liabilities, or penalties to which the 
Copermittee is or may be subject to under Section 311 of the CWA. 
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Nothing in this Order shall be construed to preclude institution of any legal action or relieve 
the Copermittee from any responsibilities, liabilities, or penalties established pursuant to any 
applicable state law or regulation under authoring preserved by Section 510 of the CWA. 
 

(m) Noncompliance.  Any noncompliance with this Order constitutes violation of the CWC and is 
grounds for denial of an application for modification of the Order (also see 40 CFR 
122.41(a). 

 
(n) Director.  For purposes of this Order, the term “Director” used in parts of 40 CFR 

incorporated into this Order by reference and/or applicable to this Order shall have the same 
meaning as the term “Regional Board” used elsewhere in this Order, except that in 40 CFR 
122.41(h) and (I), “Director” shall mean “Regional Board, SWRCB, and USEPA.” 

 
(o) The Regional Board has, in prior years, issued a limited number of individual NPDES 

permits for non-storm water discharges to MS4s.  The Regional Board or SWRCB may in the 
future, upon prior notice to the Copermittee(s), issue an NPDES permit for any non-storm 
water discharge (or class of non-storm water discharges) to a MS4.  Copermittees may 
prohibit any non-storm water discharge (or class of non-storm water discharges) to a MS4 
that is authorized under such separate NPDES permits. 

 
(p) Effective date.  This Order shall become effective on the date of its adoption provided the 

USEPA has no objection.  If the USEPA objects to its issuance, this Order shall not become 
effective until such objection is withdrawn.  This Order supersedes Order No. 2001-01 upon 
the effective date of this Order. 

 
(q) Expiration.  This Order expires five years after adoption. 
 
(r) Continuation of expired order [23 CCR 2235.4].  After this Order expires, the terms and 

conditions of this Order are automatically continued pending issuance of a new permit if all 
requirements of the federal NPDES regulations on the continuation of expired permits (40 
CFR 122.6) are complied with. 

 
(s) Applications.  Any application submitted by a Copermittee for reissuance or modification of 

this Order shall satisfy all applicable requirements specified in federal regulations as well as 
any additional requirements for submittal of a Report of Waste Discharge specified in the 
CWC and the California Code of Regulations. 

 
(t) Confidentiality.  Except as provided for in 40 CFR 122.7, no information or documents 

submitted in accordance with or in application for this Order will be considered confidential, 
and all such information and documents shall be available for review by the public at the 
Regional Board office. 

 
(u) Severability.  The provisions of this Order are severable, and if any provision of this Order, or 

the application of any provisions of this Order to any circumstance, is held invalid, the 
application of such provision to other circumstances and the remainder of this Order shall not 
be affected thereby. 

 
(v) Report submittal.  The Copermittee shall submit reports and provide notifications as required 

by this Order to the following: 

RB-AR51868



Order No. R9-2007-0001  January 24, 2007 B-10 

 
SOUTHERN WATERSHED PROTECTION UNIT 
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
SAN DIEGO REGION 
9174 SKY PARK COURT, SUITE 100 
SAN DIEGO CA 92123-4340 
Telephone: (858) 467-2952   Fax: (858) 571-6972 
 
EUGENE BROMLEY 
US ENVIRONMENTAL PROTECTION AGENCY 
REGION IX 
PERMITS ISSUANCE SECTION (W-5-1) 
75 HAWTHORNE STREET 
SAN FRANCISCO CA 94105 
 

Unless otherwise directed, the Copermittee shall submit one hard copy for the official record and 
one electronic copy of each report required under this Order to the Regional Board and one 
electronic copy to the EPA. 
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ATTACHMENT C 
 

DEFINITIONS 
 

Advanced Treatment- Using mechanical or chemical means to flocculate and remove suspended 
sediment from runoff from construction sites prior to discharge.   
 
Anthropogenic Litter – Trash generated from human activities, not including sediment. 
 
Basin Plan – Water Quality Control Plan, San Diego Basin, Region 9, and amendments, 
developed by the Regional Board. 
 
Beneficial Uses - The uses of water necessary for the survival or well being of man, plants, and 
wildlife.  These uses of water serve to promote tangible and intangible economic, social, and 
environmental goals.  “Beneficial Uses” of the waters of the State that may be protected include, 
but are not limited to, domestic, municipal, agricultural and industrial supply; power generation; 
recreation; aesthetic enjoyment; navigation; and preservation and enhancement of fish, wildlife, 
and other aquatic resources or preserves.  Existing beneficial uses are uses that were attained in 
the surface or ground water on or after November 28, 1975; and potential beneficial uses are uses 
that would probably develop in future years through the implementation of various control 
measures.  “Beneficial Uses” are equivalent to “Designated Uses” under federal law.  [California 
Water Code Section 13050(f)]. 
 
Best Management Practices (BMPs) - Defined in 40 CFR 122.2 as schedules of activities, 
prohibitions of practices, maintenance procedures, and other management practices to prevent or 
reduce the pollution of waters of the United States.  BMPs also include treatment requirements, 
operating procedures and practices to control plant site runoff, spillage or leaks, sludge or waste 
disposal, or drainage from raw material storage.   In the case of municipal storm water permits, 
BMPs are typically used in place of numeric effluent limits. 
 
Bioassessment - The use of biological community information to evaluate the biological integrity 
of a water body and its watershed.  With respect to aquatic ecosystems, bioassessment is the 
collection and analysis of samples of the benthic macroinvertebrate community together with 
physical/habitat quality measurements associated with the sampling site and the watershed to 
evaluate the biological condition (i.e. biological integrity) of a water body. 
 
Biocriteria - Under the CWA, numerical values or narrative expressions that define a desired 
biological condition for a water body that are legally enforceable.  The USEPA defines biocriteria 
as: “numerical values or narrative expressions that describe the reference biological integrity of 
aquatic communities inhabiting waters of a given designated aquatic life use…(that)…describe 
the characteristics of water body segments least impaired by human activities.”  
 
Biological Integrity - Defined in Karr J.R. and D.R. Dudley. 1981.  Ecological perspective on 
water quality goals.  Environmental Management 5:55-68 as:  “A balanced, integrated, adaptive 
community of organisms having a species composition, diversity, and functional organization 
comparable to that of natural habitat of the region.”   Also referred to as ecosystem health.  
 
Clean Water Act Section 402(p) [33 USC 1342(p)] - The federal statute requiring municipal 
and industrial dischargers to obtain NPDES permits for their discharges of storm water. 
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Clean Water Act Section 303(d) Water Body - An impaired water body in which water quality 
does not meet applicable water quality standards and/or is not expected to meet water quality 
standards, even after the application of technology based pollution controls required by the CWA.  
The discharge of urban runoff to these water bodies by the Copermittees is significant because 
these discharges can cause or contribute to violations of applicable water quality standards. 
 
Construction Site – Any project, including projects requiring coverage under the General 
Construction Permit, that involves soil disturbing activities including, but not limited to, clearing, 
grading, disturbances to ground such as stockpiling, and excavation. 
 
Contamination - As defined in the Porter-Cologne Water Quality Control Act, contamination is 
“an impairment of the quality of waters of the State by waste to a degree which creates a hazard 
to the public health through poisoning or through the spread of disease.  ‘Contamination’ includes 
any equivalent effect resulting from the disposal of waste whether or not waters of the State are 
affected.” 
 
Critical Channel Flow (Qc) – The channel flow that produces the critical shear stress that 
initiates bed movement or that erodes the toe of channel banks.  When measuring Qc, it should be 
based on the weakest boundary material – either bed or bank. 
 
CWA – Federal Clean Water Act 
 
CWC – California Water Code 
 
Development Projects - New development or redevelopment with land disturbing activities; 
structural development, including construction or installation of a building or structure, the 
creation of impervious surfaces, public agency projects, and land subdivision. 
 
Dry Season – May 1 through September 30 of each year. 
 
Effectiveness Assessment Outcome Level 1 - Compliance with Activity-based Permit 
Requirements – Level 1 outcomes are those directly related to the implementation of specific 
activities prescribed by this Order or established pursuant to it. 
 
Effectiveness Assessment Outcome Level 2 - Changes in Attitudes, Knowledge, and Awareness 
– Level 2 outcomes are measured as increases in knowledge and awareness among target 
audiences such as residents, businesses, and municipal employees.   
 
Effectiveness Assessment Outcome Level 3 - Behavioral Change and BMP Implementation – 
Level 3 outcomes measure the effectiveness of activities in affecting behavioral change and BMP 
implementation. 
 
Effectiveness Assessment Outcome Level 4 - Load Reductions – Level 4 outcomes measure 
load reductions which quantify changes in the amounts of pollutants associated with specific 
sources before and after a BMP or other control measure is employed. 
 
Effectiveness Assessment Outcome Level 5 - Changes in Urban Runoff and Discharge Quality 
– Level 5 outcomes are measured as changes in one or more specific constituents or stressors in 
discharges into or from MS4s. 
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Effectiveness Assessment Outcome Level 6 - Changes in Receiving Water Quality – Level 6 
outcomes measure changes to receiving water quality resulting from discharges into and from 
MS4s, and may be expressed through a variety of means such as compliance with water quality 
objectives or other regulatory benchmarks, protection of biological integrity, or beneficial use 
attainment. 
 
Effluent Limitations – Any restriction imposed on quantities, discharge rates, and concentrations 
of pollutants, which are discharged from point sources into waters of the State.  The limitations 
are designed to ensure that the discharge does not cause water quality objectives to be exceeded 
in the receiving water and does not adversely affect beneficial uses.  Effluent limits are typically 
numeric (e.g., 10 mg/l), but can also be narrative (e.g., no toxics in toxic amounts). 
 
Erosion – When land is diminished or worn away due to wind, water, or glacial ice. Often the 
eroded debris (silt or sediment) becomes a pollutant via storm water runoff.  Erosion occurs 
naturally but can be intensified by land clearing activities such as farming, development, road 
building, and timber harvesting. 
 
Environmentally Sensitive Areas (ESAs) - Areas that include but are not limited to all Clean 
Water Act Section 303(d) impaired water bodies; areas designated as Areas of Special Biological 
Significance by the State Water Resources Control Board (Water Quality Control Plan for the San 
Diego Basin (1994) and amendments); water bodies designated with the RARE beneficial use by 
the State Water Resources Control Board (Water Quality Control Plan for the San Diego Basin 
(1994) and amendments); areas designated as preserves or their equivalent under the Multi 
Species Conservation Program within the Cities and County of San Diego; and any other 
equivalent environmentally sensitive areas which have been identified by the Copermittees. 
 
Feasibility Analysis – Detailed description of the selection process for the treatment control 
BMPs for a Priority Development Project, including justification of why one BMP is selected 
over another.  For a Priority Development Project where a treatment control BMP with a low 
removal efficiency ranking (as identified by the Model SUSMP) is proposed, the analysis shall 
include a detailed and adequate justification exhibiting the reasons implementation of a treatment 
control BMP with a higher removal efficiency is infeasible for the Priority Development Project 
or portion of the Priority Development Project.   
 
Flow Duration – The long-term period of time that flows occur above a threshold that causes 
significant sediment transport and may cause excessive erosion damage to creeks and streams 
(not a single storm event duration).  The simplest way to visualize this is to consider a histogram 
of pre- and post-project flows using long-term records of hourly data. To maintain pre-project 
flow duration means that the total number of hours (counts) within each range of flows in a flow-
duration histogram cannot increase between the pre- and post-project condition.  Flow duration 
within the range of geomorphologically significant flows is important for managing erosion. 
 
GIS – Geographic Information System 
 
Grading - The cutting and/or filling of the land surface to a desired slope or elevation.  
 
Hazardous Material – Any substance that poses a threat to human health or the environment due 
to its toxicity, corrosiveness, ignitability, explosive nature or chemical reactivity.  These also 
include materials named by the USEPA in 40 CFR 116 to be reported if a designated quantity of 
the material is spilled into the waters of the U.S. or emitted into the environment. 
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Hazardous Waste - Hazardous waste is defined as “any waste which, under Section 600 of Title 
22 of this code, is required to be managed according to Chapter 30 of Division 4.5 of Title 22 of 
this code” [CCR Title 22, Division 4.5, Chapter 11, Article 1]. 
 
Household Hazardous Waste – Paints, cleaning products, and other wastes generated during 
home improvement or maintenance activities. 
 
Hydromodification – The change in the natural watershed hydrologic processes and runoff 
characteristics (i.e., interception, infiltration, overland flow, interflow and groundwater flow) 
caused by urbanization or other land use changes that result in increased stream flows and 
sediment transport.  In addition, alteration of stream and river channels, installation of dams and 
water impoundments, and excessive streambank and shoreline erosion are also considered 
hydromodification, due to their disruption of natural watershed hydrologic processes. 
 
Illicit Connection – Any connection to the MS4 that conveys an illicit discharge. 
 
Illicit Discharge - Any discharge to the MS4 that is not composed entirely of storm water except 
discharges pursuant to a NPDES permit and discharges resulting from fire fighting activities [40 
CFR 122.26(b)(2)]. 
 
Implementation Assessment – Assessment conducted to determine the effectiveness of 
Copermittee programs and activities in achieving measurable targeted outcomes, and in 
determining whether priority sources of water quality problems are being effectively addressed. 
 
Inactive Slopes – Slopes on which no grading or other soil disturbing activities are conducted for 
10 or more days.   
 
Integrated Assessment – Assessment to be conducted to evaluate whether program 
implementation is properly targeted to and resulting in the protection and improvement of water 
quality. 
 
Jurisdictional Urban Runoff Management Plan (JURMP) – A written description of the specific 
jurisdictional urban runoff management measures and programs that each Copermittee will 
implement to comply with this Order and ensure that pollutant discharges in urban runoff are 
reduced to the MEP and do not cause or contribute to a violation of water quality standards. 
 
Low Impact Development (LID) – A storm water management and land development strategy 
that emphasizes conservation and the use of on-site natural features integrated with engineered, 
small-scale hydrologic controls to more closely reflect pre-development hydrologic functions. 
 
Maximum Extent Practicable (MEP) – The technology-based standard established by Congress 
in CWA section 402(p)(3)(B)(iii) that operators of MS4s must meet.  Technology-based 
standards establish the level of pollutant reductions that dischargers must achieve, typically by 
treatment or by a combination of source control and treatment control BMPs.   MEP generally 
emphasizes pollution prevention and source control BMPs primarily (as the first line of defense) 
in combination with treatment methods serving as a backup (additional line of defense).   MEP 
considers economics and is generally, but not necessarily, less stringent than BAT.  A definition 
for MEP is not provided either in the statute or in the regulations.  Instead the definition of MEP 
is dynamic and will be defined by the following process over time: municipalities propose their 
definition of MEP by way of their urban runoff management programs.  Their total collective and 
individual activities conducted pursuant to the urban runoff management programs becomes their 
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proposal for MEP as it applies both to their overall effort, as well as to specific activities (e.g., 
MEP for street sweeping, or MEP for MS4 maintenance).   In the absence of a proposal 
acceptable to the Regional Board, the Regional Board defines MEP.  
 
In a memo dated February 11, 1993, entitled "Definition of Maximum Extent Practicable," 
Elizabeth Jennings, Senior Staff Counsel, SWRCB addressed the achievement of the MEP 
standard as follows: 
 

“To achieve the MEP standard, municipalities must employ whatever Best Management 
Practices (BMPs) are technically feasible (i.e., are likely to be effective) and are not cost 
prohibitive.  The major emphasis is on technical feasibility.  Reducing pollutants to the 
MEP means choosing effective BMPs, and rejecting applicable BMPs only where other 
effective BMPs will serve the same purpose, or the BMPs would not be technically 
feasible, or the cost would be prohibitive.  In selecting BMPs to achieve the MEP 
standard, the following factors may be useful to consider: 

 
a. Effectiveness:  Will the BMPs address a pollutant (or pollutant source) of 

concern? 
b. Regulatory Compliance: Is the BMP in compliance with storm water regulations 

as well as other environmental regulations? 
 c. Public Acceptance: Does the BMP have public support? 

d. Cost:  Will the cost of implementing the BMP have a reasonable relationship to 
the pollution control benefits to be achieved? 

e. Technical Feasibility: Is the BMP technically feasible considering soils, 
geography, water resources, etc? 

 
The final determination regarding whether a municipality has reduced pollutants to the 
maximum extent practicable can only be made by the Regional or State Water Boards, 
and not by the municipal discharger.  If a municipality reviews a lengthy menu of BMPs 
and chooses to select only a few of the least expensive, it is likely that MEP has not been 
met.  On the other hand, if a municipal discharger employs all applicable BMPs except 
those where it can show that they are not technically feasible in the locality, or whose 
cost would exceed any benefit derived, it would have met the standard.  Where a choice 
may be made between two BMPs that should provide generally comparable effectiveness, 
the discharger may choose the least expensive alternative and exclude the more 
expensive BMP.  However, it would not be acceptable either to reject all BMPs that 
would address a pollutant source, or to pick a BMP base solely on cost, which would be 
clearly less effective.  In selecting BMPs the municipality must make a serious attempt to 
comply and practical solutions may not be lightly rejected.  In any case, the burden 
would be on the municipal discharger to show compliance with its permit.  After selecting 
a menu of BMPs, it is the responsibility of the discharger to ensure that all BMPs are 
implemented.” 

 
Municipal Separate Storm Sewer System (MS4) – A conveyance or system of conveyances 
(including roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, 
man-made channels, or storm drains): (i) Owned or operated by a State, city town, borough, 
county, parish, district, association, or other public body (created by or pursuant to State law) 
having jurisdiction over disposal of sewage, industrial wastes, storm water, or other wastes, 
including special districts under State law such as a sewer district, flood control district or 
drainage district, or similar entity, or an Indian tribe or an authorized Indian tribal organization, or 
designated and approved management agency under section 208 of the CWA that discharges to 
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waters of the United States; (ii) Designated or used for collecting or conveying storm water; (iii) 
Which is not a combined sewer; (iv) Which is not part of the Publicly Owned Treatment Works 
(POTW) as defined at 40 CFR 122.26.   
 
National Pollutant Discharge Elimination System (NPDES) - The national program for 
issuing, modifying, revoking and reissuing, terminating, monitoring and enforcing permits, and 
imposing and enforcing pretreatment requirements, under Sections 307, 318, 402, and 405 of the 
CWA.   
 
NOI – Notice of Intent  
 
Non-Storm Water - All discharges to and from a MS4 that do not originate from precipitation 
events (i.e., all discharges from a MS4 other than storm water).  Non-storm water includes illicit 
discharges, non-prohibited discharges, and NPDES permitted discharges. 
 
Nuisance - As defined in the Porter-Cologne Water Quality Control Act a nuisance is “anything 
which meets all of the following requirements: 1) Is injurious to health, or is indecent, or 
offensive to the senses, or an obstruction to the free use of property, so as to interfere with the 
comfortable enjoyment of life or property.  2) Affects at the same time an entire community or 
neighborhood, or any considerable number of persons, although the extent of the annoyance or 
damage inflicted upon individuals may be unequal. 3) Occurs during, or as a result of, the 
treatment or disposal of wastes.” 
 
Order – Order No. R9-2007-0001 (NPDES No. CAS0108758) 
 
Person - A person is defined as an individual, association, partnership, corporation, municipality, 
State or Federal agency, or an agent or employee thereof [40 CFR 122.2]. 
 
Point Source - Any discernible, confined, and discrete conveyance, including, but not limited to, 
any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling stock, 
concentrated animal feeding operations, landfill leachate collection systems, vessel, or other 
floating craft from which pollutants are or may be discharged.  This term does not include return 
flows from irrigated agriculture or agricultural storm water runoff.  
 
Pollutant - Any agent that may cause or contribute to the degradation of water quality such that a 
condition of pollution or contamination is created or aggravated. 
 
Pollution - As defined in the Porter-Cologne Water Quality Control Act: “the alteration of the 
quality of the waters of the State by waste, to a degree that unreasonably affects the either of the 
following: 1) The waters for beneficial uses; or 2) Facilities that serve these beneficial uses.”  
Pollution may include contamination. 
 
Pollutants of Concern – Pollutants for which water bodies are listed as impaired under CWA 
section 303(d), pollutants associated with the land use type of a development, and/or pollutants 
commonly associated with urban runoff.  Pollutants commonly associated with urban runoff 
include total suspended solids; sediment; pathogens (e.g., bacteria, viruses, protozoa); heavy 
metals (e.g., copper, lead, zinc, and cadmium); petroleum products and polynuclear aromatic 
hydrocarbons; synthetic organics (e.g., pesticides, herbicides, and PCBs); nutrients (e.g., nitrogen 
and phosphorus fertilizers); oxygen-demanding substances (decaying vegetation, animal waste, 
and anthropogenic litter). 
 

RB-AR51875



Order No. R9-2007-0001  January 24, 2007 C-7 

Pollution Prevention - Pollution prevention is defined as practices and processes that reduce or 
eliminate the generation of pollutants, in contrast to source control BMPs, treatment control 
BMPs, or disposal. 
 
Post-Construction BMPs - A subset of BMPs including structural and non-structural controls 
which detain, retain, filter, or educate to prevent the release of pollutants to surface waters during 
the final functional life of developments.  
 
Pre-Project or Pre-Development Runoff Conditions (Discharge Rates, Durations, Etc.) – 
Runoff conditions that exist onsite immediately before the planned development activities occur.  
This definition is not intended to be interpreted as that period before any human-induces land 
activities occurred. This definition pertains to redevelopment as well as initial development. 
 
Principal Permittee – County of San Diego 
 
Priority Development Projects - New development and redevelopment project categories listed 
in Section D.1.d(2) of Order No. R9-2007-0001. 
 
Receiving Waters – Waters of the U.S. 
 
Receiving Water Limitations (RWLs) - Waste discharge requirements issued by the Regional 
Board typically include both: (1) “Effluent Limitations” (or “Discharge Limitations”) that specify 
the technology-based or water-quality-based effluent limitations; and (2) “Receiving Water 
Limitations” that specify the water quality objectives in the Basin Plan as well as any other 
limitations necessary to attain those objectives.  In summary, the “Receiving Water Limitations” 
provision is the provision used to implement the requirement of CWA section 301(b)(1)(C) that 
NPDES permits must include any more stringent limitations necessary to meet water quality 
standards. 
 
Redevelopment - The creation, addition, and or replacement of impervious surface on an already 
developed site.  Examples include the expansion of a building footprint, road widening, the 
addition to or replacement of a structure, and creation or addition of impervious surfaces.  
Replacement of impervious surfaces includes any activity that is not part of a routine maintenance 
activity where impervious material(s) are removed, exposing underlying soil during construction.  
Redevelopment does not include trenching and resurfacing associated with utility work; 
resurfacing and reconfiguring surface parking lots and existing roadways; new sidewalk 
construction, pedestrian ramps, or bikelane on existing roads; and routine replacement of 
damaged pavement, such as pothole repair. 
 
Regional Urban Runoff Management Plan (RURMP) – A written description of the specific 
regional urban runoff management measures and programs that the Copermittees will collectively 
implement to comply with this Order and ensure that pollutant discharges in urban runoff are 
reduced to the MEP and do not cause or contribute to a violation of water quality standards. 
 
Sediment - Soil, sand, and minerals washed from land into water.  Sediment resulting from 
anthropogenic sources (i.e. human induced land disturbance activities) is considered a pollutant.  
This Order regulates only the discharges of sediment from anthropogenic sources and does not 
regulate naturally occurring sources of sediment.  Sediment can destroy fish-nesting areas, clog 
animal habitats, and cloud waters so that sunlight does not reach aquatic plants.    
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Shared Treatment Control BMP - BMPs used by multiple developments to infiltrate, filter, or 
treat the required volume or flow prior to discharge to a receiving water. This could include, for 
example, a treatment BMP at the end of an enclosed storm drain that collects runoff from several 
commercial developments.    
 
Source Control BMP – Land use or site planning practices, or structural or nonstructural 
measures that aim to prevent urban runoff pollution by reducing the potential for contamination at 
the source of pollution.  Source control BMPs minimize the contact between pollutants and urban 
runoff.   
 
Storm Water – Per 40 CFR 122.26(b)(13), means storm water runoff, snowmelt runoff and 
surface runoff and drainage. 
 
Standard Urban Storm Water Mitigation Plan (SUSMP) – A plan developed to mitigate the 
impacts of urban runoff from Priority Development Projects. 
 
Third Party Inspectors - Industrial and commercial facility inspectors who are not contracted or 
employed by a regulatory agency or group of regulatory agencies, such as the Regional Board or 
Copermittees.  The third party inspector is not a regular facility employee self-inspecting their own 
facility.  The third party inspector could be a contractor or consultant employed by a facility or 
group of businesses to conduct inspections. 
 
Total Maximum Daily Load (TMDL) - The maximum amount of a pollutant that can be 
discharged into a water body from all sources (point and non-point) and still maintain water 
quality standards.  Under CWA section 303(d), TMDLs must be developed for all water bodies 
that do not meet water quality standards after application of technology-based controls. 
 
Toxicity - Adverse responses of organisms to chemicals or physical agents ranging from 
mortality to physiological responses such as impaired reproduction or growth anomalies). The 
water quality objectives for toxicity provided in the Water Quality Control Plan, San Diego 
Basin, Region 9, (Basin Plan), state in part…“All waters shall be free of toxic substances in 
concentrations that are toxic to, or that produce detrimental physiological responses in human, 
plant, animal, or aquatic life….The survival of aquatic life in surface waters subjected to a waste 
discharge or other controllable water quality factors, shall not be less than that for the same water 
body in areas unaffected by the waste discharge”.  
 
Treatment Control BMP – Any engineered system designed to remove pollutants by simple 
gravity settling of particulate pollutants, filtration, biological uptake, media absorption or any 
other physical, biological, or chemical process. 
 
Urban Runoff - All flows in a storm water conveyance system and consists of the following 
components: (1) storm water (wet weather flows) and (2) non-storm water illicit discharges (dry 
weather flows). 
 
Waste - As defined in CWC Section 13050(d), “waste includes sewage and any and all other 
waste substances, liquid, solid, gaseous, or radioactive, associated with human habitation, or of 
human or animal origin, or from any producing, manufacturing, or processing operation, 
including waste placed within containers of whatever nature prior to, and for purposes of, 
disposal.” 
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Article 2 of CCR Title 23, Chapter 15 (Chapter 15) contains a waste classification system that 
applies to solid and semi-solid waste, which cannot be discharged directly or indirectly to water 
of the state and which therefore must be discharged to land for treatment, storage, or disposal in 
accordance with Chapter 15.  There are four classifications of waste (listed in order of highest to 
lowest threat to water quality): hazardous waste, designated waste, non-hazardous solid waste, 
and inert waste. 
 
Water Quality Assessment – Assessment conducted to evaluate the condition of non-storm 
water and storm water discharges, and the water bodies which receive these discharges. 
 
Water Quality Objective - Numerical or narrative limits on constituents or characteristics of 
water designated to protect designated beneficial uses of the water.  [California Water Code 
Section 13050 (h)]. California’s water quality objectives are established by the State and Regional 
Water Boards in the Water Quality Control Plans.  
 
Numeric or narrative limits for pollutants or characteristics of water designed to protect the 
beneficial uses of the water.  In other words, a water quality objective is the maximum 
concentration of a pollutant that can exist in a receiving water and still generally ensure that the 
beneficial uses of the receiving water remain protected (i.e., not impaired).  Since water quality 
objectives are designed specifically to protect the beneficial uses, when the objectives are violated 
the beneficial uses are, by definition, no longer protected and become impaired.  This is a 
fundamental concept under the Porter Cologne Act.  Equally fundamental is Porter Cologne’s 
definition of pollution.  A condition of pollution exists when the water quality needed to support 
designated beneficial uses has become unreasonably affected or impaired; in other words, when 
the water quality objectives have been violated.  These underlying definitions (regarding 
beneficial use protection) are the reason why all waste discharge requirements implementing the 
federal NPDES regulations require compliance with water quality objectives.   (Water quality 
objectives are also called water quality criteria in the CWA.) 
 
Water Quality Standards - The beneficial uses (e.g., swimming, fishing, municipal drinking 
water supply, etc.,) of water and the water quality objectives necessary to protect those uses.   
 
Waters of the State - Any water, surface or underground, including saline waters within the 
boundaries of the State [CWC section 13050 (e)]. The definition of the Waters of the State is 
broader than that for the Waters of the United States in that all water in the State is considered to 
be a Waters of the State regardless of circumstances or condition.  Under this definition, a MS4 is 
always considered to be a Waters of the State. 
 
Waters of the United States - As defined in the 40 CFR 122.2, the Waters of the U.S. are 
defined as: “(a) All waters, which are currently used, were used in the past, or may be susceptible 
to use in interstate or foreign commerce, including all waters which are subject to the ebb and 
flow of the tide; (b) All interstate waters, including interstate “wetlands;” (c) All other waters 
such as intrastate lakes, rivers, streams (including intermittent streams), mudflats, sandflats, 
“wetlands,” sloughs, prairie potholes, wet meadows, playa lakes, or natural ponds the use, 
degradation or destruction of which would affect or could affect interstate or foreign commerce 
including any such waters: (1) Which are or could be used by interstate or foreign travelers for 
recreational or other purposes; (2) From which fish or shellfish are or could be taken and sold in 
interstate or foreign commerce; or (3) Which are used or could be used for industrial purposes by 
industries in interstate commerce; (d) All impoundments of waters otherwise defined as waters of 
the United States under this definition: (e) Tributaries of waters identified in paragraphs (a) 
through (d) of this definition; (f) The territorial seas; and (g) “Wetlands” adjacent to waters (other 
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than waters that are themselves wetlands) identified in paragraphs (a) through (f) of this 
definition.  Waters of the United States do not include prior converted cropland.  Notwithstanding 
the determination of an area’s status as prior converted cropland by any other federal agency, for 
the purposes of the Clean Water Act, the final authority regarding Clean Water Act jurisdiction 
remains with the EPA.” 
 
Watershed - That geographical area which drains to a specified point on a water course, usually 
a confluence of streams or rivers (also known as drainage area, catchment, or river basin). 
 
Watershed Urban Runoff Management Plan (WURMP) – A written description of the specific 
watershed urban runoff management measures and programs that each watershed group of 
Copermittees will implement to comply with this Order and ensure that pollutant discharges in 
urban runoff are reduced to the MEP and do not cause or contribute to a violation of water quality 
standards. 
 
WDRs – Waste Discharge Requirements 
 
Wet Season – October 1 through April 30 of each year. 
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ATTACHMENT D 
 

SCHEDULED SUBMITTALS SUMMARY 
 
 

Submittal Permit Section Completion Date Frequency 
Submit identification of discharges not to be prohibited and 
BMPs required for treatment of discharges not prohibited 

B.2 365 days after adoption of 
the Order 

One Time 

Submit Certified Statement of Adequate Legal Authority C.2 365 days after adoption of 
the Order 

One Time 

Long-Term Effectiveness Assessment I.5 and J.2.b 210 days prior to Order 
expiration 

One Time 

Submit to Principal Permittee(s) individual JURMPs   J.1.a.(1) Prior to 365 days after 
adoption of the Order 
(Principal Permittee specifies 
date of submittal) 

One Time 

Principal Permittee submits JURMPs to Regional Board     J.1.a.(2) 365 days after adoption of 
the Order 

One Time 

Lead Watershed Permittees submit WURMPs to Principal 
Permittee  

J..1.b.(2) Prior to 365 days after 
adoption of the Order 
(Principal Permittee specifies 
date of submittal) 

One Time 

Principal Permittee submits WURMPs to Regional Board     J.1.b.(3) 365 days after adoption of 
the Order 

One Time 

Principal Permittee submits RURMP to Regional Board      J.1.c.(2) 365 days after adoption of 
the Order 

One Time 

Principal Permittee submits Hydromodification Management 
Plan workplan 

J.2.a.(2)(a)  180 days after adoption of 
the Order 

One Time 

Principal Permittee submits Hydromodification Management 
Plan progress report 

J.2.a.(2)(b) 
 

18 months after adoption of 
the Order 

One Time 

Principal Permittee submits draft Hydromodification 
Management Plan  

J.2.a.(2)(c) 
 

2 years after adoption of the 
Order 

One Time 

Principal Permittee submits final Hydromodification 
Management Plan  

J.2.a.(2)(d) 
 

180 days after receiving 
comments from Regional 
Board 

One Time 

Principal Permittee submits Model SUSMP update J.2.b 18 months after adoption of 
the Order 

One Time 

Copermittees submit local SUSMP updates J.2.b 365 days after acceptance of 
updated Model SUSMP  

One Time 

Principal Permittee submits Report of Waste Discharge and 
Long-Term Effectiveness Assessment 

J.2.c-d 210 days prior to Order 
expiration 

One Time 

Principal Permittee submits Notification of Principal 
Permittee 

M 180 days after adoption of 
the Order 

One Time 

Principal Permittee submits formal agreement between 
Copermittees which provides management structure for 
meeting Order requirements 

M.5 180 days after adoption of 
Order 

One Time 

Submit to Principal Permittee individual Jurisdictional Urban 
Runoff Management Program Annual Reports   

J.3.a.(1) 
 

Prior to September 30, 2008, 
and annually thereafter 
(Principal Permittee specifies 
date of submittal) 

Annually 

Principal Permittee submits unified Jurisdictional Urban 
Runoff Management Program Annual Report to Regional 
Board  

J.3.a.(2) 
 

September 30, 2008, and 
annually thereafter 

Annually  

Lead Watershed Permittees submit to Principal Permittee 
Watershed Urban Runoff Management Program Annual 
Reports   

J.3.b.(3) 
 

Prior to January 31, 2009 
and annually thereafter 
(Principal Permittee specifies 
date of submittal) 

Annually  

Principal Permittee submits unified Watershed Urban Runoff 
Management Program Annual Report to Regional Board  

J.3.b.(3) 
 

January 31, 2009 and 
annually thereafter 

Annually 

Principal Permittee submits Regional Urban Runoff J.3.c January 31, 2009 and Annually 
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Submittal Permit Section Completion Date Frequency 
Management Program Annual Report to Regional Board annually thereafter 
Principal Permittee submits description of Receiving Waters 
Monitoring Program 

Monitoring and 
Reporting 

Program, III.A.1 

September 1, 2007 and 
annually thereafter 

Annually 

Principal Permittee submits description of various monitoring 
program components 

Monitoring and 
Reporting 

Program, III.A.3 

July 1, 2007 and July 1, 2008 Twice 

Principal Permittee submits Receiving Waters Monitoring 
Program Annual Report 

Monitoring and 
Reporting 

Program, III.A.2 

January 31, 2009 and 
annually thereafter 

Annually 

Principal Permittee submits interim Receiving Waters 
Monitoring Program Annual Report 

Monitoring and 
Reporting 

Program, III.B 

January 31, 2007 and 
January 31, 2008 

Twice 

Principal Permittee submits unified interim Jurisdictional 
URMP and Watershed URMP Annual Reports   

J.4  January 31, 2007 and 
January 31, 2008 

Twice 

Principal Permittee(s) shall submit standardized formats for 
all reports required under this Order 

M.6 180 days after adoption of 
Order 

One Time 
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RECEIVING WATERS AND URBAN RUNOFF MONITORING AND REPORTING 
PROGRAM NO. R9-2007-0001 
 
I. PURPOSE 
 

A. This Receiving Waters and Urban Runoff Monitoring and Reporting Program is intended 
to meet the following goals:  
 
1. Assess compliance with Order No. R9-2007-0001;  
2. Measure and improve the effectiveness of the Copermittees’ urban runoff 

management programs;  
3. Assess the chemical, physical, and biological impacts to receiving waters resulting 

from urban runoff discharges;  
4. Characterize urban runoff discharges;  
5. Identify sources of specific pollutants; 
6. Prioritize drainage and sub-drainage areas that need management actions; 
7. Detect and eliminate illicit discharges and illicit connections to the MS4; and  
8. Assess the overall health of receiving waters.   

 
B. In addition, this Receiving Waters and Urban Runoff Monitoring and Reporting Program 

is designed to answer the following core management questions: 
 

1. Are conditions in receiving waters protective, or likely to be protective, of beneficial 
uses? 

2. What is the extent and magnitude of the current or potential receiving water 
problems? 

3. What is the relative urban runoff contribution to the receiving water problem(s)? 
4. What are the sources of urban runoff that contribute to receiving water problem(s)? 
5. Are conditions in receiving waters getting better or worse? 

 
II. MONITORING PROGRAM  

 
A. Receiving Waters Monitoring Program 

 
Each Copermittee shall collaborate with the other Copermittees to develop, conduct, and 
report on a year round watershed based Receiving Waters Monitoring Program.  The 
monitoring program design, implementation, analysis, assessment, and reporting shall be 
conducted on a watershed basis for each of the hydrologic units.  The monitoring 
program shall be designed to meet the goals and answer the questions listed in section I 
above.  The monitoring program shall include the following components: 

 
1. MASS LOADING STATION (MLS) MONITORING 

 
a. The following existing mass loading stations shall continue to be monitored:   

Santa Margarita River,1 San Luis Rey River, Agua Hedionda Creek, Escondido 
Creek, San Dieguito River, Penasquitos, Tecolote Creek, San Diego River, 

                                                 
1 For the Santa Margarita River mass loading station, if Camp Pendleton will not conduct the required monitoring or 
prevents access for the Copermittees to conduct the required monitoring, the mass loading station location shall be 
moved to where the County of San Diego has land-use jurisdiction.  
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Chollas Creek, Sweetwater River, and Tijuana River.  The mass loading stations 
shall be monitored at the frequency identified in Table 1. 
 

Table 1. Monitoring Rotation and Number of Stations in Watersheds 
Permit Year 1  2007-2008 Permit Year 2  2008-2009 Permit Year 3  2009-2010 Permit Year 4  2010-2011 Permit Year 5  2011-2012 Watershed 

Management 
Area 

Watershed 
MLS TWAS ABLM BA MLS TWAS ABLM BA ML

S 
T
W
AS 

ABLM B
A 

MLS TWAS ABLM BA MLS TWAS ABLM BA 

Santa 
Margarita  

Santa 
Margarita 
River 

1  4 1  
  

1  4    

San Luis 
Rey  

San Luis 
Rey River 

1 2 3 1    1 2 3    

Buena 
Vista Creek 

 1 1      1 1    

Agua 
Hedionda 
Creek 

1 1 2 1    1 1 2    

Carlsbad 

Escondido 
Creek 

1 1 2 1    1 1 2    

San 
Dieguito 

San 
Dieguito 
River 

1 2 3 1    1 2 3    

Penasquitos Penasquitos 1 2 3 1    1 2 3    
Rose Creek      1 1     1 1 Mission Bay 
Tecolote 
Creek 

   1 1 1 2    1 1 2 

San Diego 
River 

San Diego 
River 

   1 1 3 4    1 3 4 

Chollas 
Creek 

1  1 1 1  1 1  1 1  1 

Sweetwater 
River 

   1 1 1 2    1 1 2 

San Diego 
Bay 

Otay River      1 1     1 1 
Tijuana  Tijuana 

River 
  

 
Implement 

refined 
program 
based on 

assessment 

 1 

 
 
 
 
 
 
 
 
 
 
 
 

Bight ‘08 
 

1 2 

Implement 
refined 

program 
based on 

assessment 

3   

Implement 
refined 

program 
based on 

assessment 
 

 1 1 

Implement 
refined 

program 
based on 

assessment 
 

2 

 
b. Each mass loading station to be monitored in a given year shall be monitored twice 

during wet weather events and twice during dry weather flow events.  The 
exception is the 2008-2009 monitoring year, which shall include monitoring of all 
mass loading stations for one wet weather flow event only if the Copermittees 
participate in Bight ’08.
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c. Each mass loading station shall be monitored for the first wet weather event of 
the season which meets the USEPA’s criteria as described in 40 CFR 
122.21(g)(7).  Monitoring of the second wet weather event shall be conducted 
after February 1.  Dry weather mass loading monitoring events shall be sampled 
in September or October prior to the start of the wet weather season and in May 
or June after the end of the wet weather season.  If flows are not evident in 
September or October, then sampling shall be conducted during non-rain events 
in the wet weather season.   
 

d. Mass loading sampling and analysis protocols shall be consistent with 40 CFR 
122.21(g)(7)(ii) and with the USEPA Storm Water Sampling Guidance 
Document (EPA 833-B-92-001).  If practicable, the protocols for mass loading 
sampling and analysis should be SWAMP comparable.  If the mass loading 
sampling and analysis are determined to be impracticable with the SWAMP 
standards, the Copermittees should provide explanation and discussion to this 
effect in the Receiving Waters and Urban Runoff Monitoring Annual Report.  
Wet weather samples shall be flow-weighted composites, collected for the 
duration of the entire runoff event, where practical.  Where such monitoring is 
not practical, such as for large watersheds with significant groundwater recharge 
flows, composites shall be collected at a minimum during the first 3 hours of 
flow.  Dry weather event samples shall be flow-weighted composites, collected 
for a time duration adequate to be representative of changes in pollutant 
concentrations and runoff flows which may occur over a typical 24 hour period.  
A minimum of 3 sample aliquots, separated by a minimum of 15 minutes, shall 
be taken for each hour of monitoring, unless the Regional Board Executive 
Officer approves an alternate protocol.  Automatic samplers shall be used to 
collect samples from mass loading stations.  Grab samples shall be taken for 
temperature, pH, specific conductance, biochemical oxygen demand, oil and 
grease, total coliform, fecal coliform, and enterococcus.  
 

e. Copermittees shall measure or estimate flow rates and volumes for each mass 
loading station sampling event in order to determine mass loadings of pollutants.  
Data from nearby USGS gauging stations may be utilized, or flow rates may be 
estimated in accordance with the USEPA Storm Water Sampling Guidance 
Document (EPA-833-B-92-001), Section 3.2.1.    
 

f. In the event that the required number of events are not sampled during one 
monitoring year at any given station, the Copermittees shall submit, with the 
subsequent Receiving Waters Monitoring Annual Report, a written explanation 
for a lack of sampling data, including streamflow data from the nearest USGS 
gauging station. 
 

g. The following constituents shall be analyzed for each monitoring event at each 
station: 
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Table 2.  Analytical Testing for Mass Loading and Temporary Watershed Assessment Stations 
Conventionals, Nutrients, 
Hydrocarbons 

Pesticides Metals (Total and 
Dissolved) 

Bacteriological 

Total Dissolved Solids 
Total Suspended Solids 
Turbidity 
Total Hardness 
pH 
Specific Conductance 
Temperature 
Dissolved Phosphorus 
Nitrite 
Nitrate 
Total Kjeldahl Nitrogen 
Ammonia 
Biological Oxygen Demand, 5-day 
Chemical Oxygen Demand 
Total Organic Carbon 
Dissolved Organic Carbon 
Methylene Blue Active Substances 
Oil and Grease 

Diazinon 
Chlorpyrifos 
Malathion 

Antimony 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Selenium 
Zinc 

Total Coliform 
Fecal Coliform 
Enterococcus 
 

 
h. In addition to the constituents listed in Table 2 above, monitoring stations in the 

Chollas Creek watershed shall also analyze samples for polychlorinated 
biphenyls (PCBs), Chlordane, and polycyclic aromatic hydrocarbons (PAHs) for 
each monitoring event. 
 

i. The following toxicity testing shall be conducted for each monitoring event at 
each station as follows:  
(1) 7-day chronic test with the cladoceran Ceriodaphnia dubia (USEPA protocol 

EPA-821-R-02-013). 
(2) Chronic test with the freshwater algae Selenastrum capricornutum (USEPA 

protocol EPA-821-R-02-013). 
(3) Acute survival test with amphipod Hyalella azteca (USEPA protocol EPA-

821-R-02-012). 
 

j. The presence of acute toxicity shall be determined in accordance with USEPA 
protocol (EPA-821-R-02-012).  The presence of chronic toxicity shall be 
determined in accordance with USEPA protocol (EPA-821-R-02-013). 
 

k. The Copermittees shall collaborate to develop and implement a program to assess 
the presence of trash (anthropogenic litter) in receiving waters.  The program 
shall collect and evaluate trash data in conjunction with collection and evaluation 
of analytical data.  This monitoring program shall be implemented within each 
watershed and shall begin no later than the 2007-2008 monitoring year. 
 

2. TEMPORARY WATERSHED ASSESSMENT STATION (TWAS) MONITORING 
 
a. The minimum number of temporary watershed assessment stations to be 

monitored in a given monitoring year is identified in Table 1.  The number of 
stations located within each watershed may change from the number identified in 
Table 1, provided the total number of stations monitored in a given year is not 
reduced below the minimum number of stations identified in Table 1.  The 
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temporary watershed assessment stations shall be monitored and located 
according to a systematic plan which:  

 
(1) Ensures that the Copermittees’ Receiving Waters Monitoring Program most 

effectively answers questions 1-5 of section I.B above. 
(2) Provides statistically useful information. 
(3) Identifies the extent and magnitude of receiving water problems within each 

watershed. 
(4) Provides spatial coverage of each watershed. 
(5) Monitors previously un-assessed sub-watershed areas. 
(6) Focuses on specific areas of concern and high priority areas. 
(7) Provides adequate information to assess the effectiveness of implemented 

programs and control measures in reducing discharged pollutant loads and 
improving urban runoff and receiving water quality. 
 

b. For each temporary watershed assessment station identified to be monitored in a 
given year, the station shall be monitored twice during wet weather events and 
twice during dry weather flow events.   
 

c. Temporary watershed assessment stations shall be monitored in the same manner 
as the mass loading stations in accordance with the monitoring protocols and 
requirements outlined in sections II.A.1.c-k above. 
 

3. BIOASSESSMENT (BA) MONITORING 
 
a. The minimum number of bioassessment stations to be monitored in each 

watershed in a given monitoring year is identified in Table 1.  Bioassessment 
stations shall include an adequate number of reference stations, with locations of 
reference stations identified according to protocols outlined in “A Quantitative 
Tool for Assessing the Integrity of Southern Coastal California Streams,” by 
Ode, et al. 2005.2  
 

b. Bioassessment stations shall be collocated with both mass loading stations and 
temporary watershed assessment stations where feasible. 
 

c. Bioassessment stations to be monitored in a given monitoring year shall be 
monitored in May or June (to represent the influence of wet weather on the 
communities) and September or October (to represent the influence of dry 
weather flows on the communities).  The timing of monitoring of bioassessment 
stations shall coincide with dry weather monitoring of mass loading and 
temporary watershed assessment stations. 
 

d. Monitoring of bioassessment stations shall utilize the targeted riffle composite 
approach, as specified in the Surface Water Ambient Monitoring Program 
(SWAMP) Quality Assurance Management Plan (QAMP), as amended. 
 

                                                 
2 Ode, et al.  2005.  “A Quantitative Tool for Assessing the Integrity of Southern Coastal California Streams.”  
Environmental Management.  Vol. 35, No. 1, pp. 1-13. 
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e. Monitoring of bioassessment stations shall incorporate assessment of periphyton 
in addition to macroinvertebrates, using the USEPA’s 1999 Rapid Bioassessment 
Protocols for Use in Wadeable Streams and Rivers.3   
 

f. Bioassessment analysis procedures shall include calculation of the Index of 
Biotic Integrity (IBI) for benthic macroinvertebrates for all bioassessment 
stations, as outlined in “A Quantitative Tool for Assessing the Integrity of 
Southern Coastal California Streams,” by Ode, et al. 2005.  
 

g. A professional environmental laboratory shall perform all sampling, laboratory, 
quality assurance, and analytical procedures.   
 

4. FOLLOW-UP ANALYSIS AND ACTIONS 
 
When results from the chemistry, toxicity, and bioassessment monitoring described 
above indicate urban runoff-induced degradation at a mass loading or temporary 
watershed assessment station, Copermittees within the watershed shall evaluate the 
extent and causes of urban runoff pollution in receiving waters and prioritize and 
implement management actions to eliminate or reduce sources.  Toxicity 
Identification Evaluations (TIEs) shall be conducted to determine the cause of 
toxicity as outlined in Table 3 below.  Other follow-up activities which shall be 
conducted by the Copermittees are also identified in Table 3.  Once the cause of 
toxicity has been identified by a TIE, the Copermittees shall perform source 
identification projects as needed and implement the measures necessary to reduce the 
pollutant discharges and abate the sources causing the toxicity. 
 

Table 3.  Triad Approach to Determining Follow-Up Actions 

 Chemistry4 Toxicity5 Bioassessment6 Action 

1. Persistent exceedance of 
water quality objectives 
(high frequency constituent 
of concern identified) 

Evidence of persistent 
toxicity 

Indications of alteration Conduct TIE to identify 
contaminants of concern, based 
on TIE metric. 

Address upstream sources as a 
high priority. 

 

2. No persistent exceedances 
of water quality objectives 

No evidence of persistent 
toxicity 

No indications of alteration No action necessary. 

 

                                                 
3 USEPA, 1999.  Rapid Bioassessment Protocols for Use in Wadeable Streams and Rivers.  EPA-841-B-99-002. 
4 Persistent exceedance shall mean exceedances of established water quality objectives, benchmarks, or action levels by  
a pollutant known to cause toxicity for two wet weather and/or two dry weather samples in a given year. 
5 Toxicity shall mean when the Lowest Observed Effect Concentration (LOEC) (for chronic toxicity tests) or median 
lethal concentration (LC50) (for acute toxicity tests) for any given species is less than or equal to 100% of the test 
sample and observed effects are significantly different from the control.  Evidence of persistent toxicity shall mean 
toxicity to a specific test organism in more than 50% of the samples taken for a given location during a given 
monitoring year.  When a monitoring event has the potential to indicate evidence of persistent toxicity (e.g. the third 
event of four monitoring events), sufficient samples shall be collected in order to conduct any TIEs that may be 
required.  When a sample collected in order to conduct a TIE does not result in mortality or exhibit a toxic effect in at 
least 50% of the applicable test organisms in the 100% storm water sample, the TIE may be conducted with a sample 
collected during the next monitoring event. 
6 Indications of alteration shall mean an IBI score of Poor or Very Poor.  
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 Chemistry4 Toxicity5 Bioassessment6 Action 

3. Persistent exceedance of 
water quality objectives 
(high frequency constituent 
of concern identified) 

 

No evidence of persistent 
toxicity 

No indications of alteration Address upstream sources as a 
low priority. 

4. No persistent exceedances 
of water quality objectives 

Evidence of persistent 
toxicity 

No indications of alteration Conduct TIE to identify 
contaminants of concern, based 
on TIE metric. 

Address upstream sources as 
medium priority. 

5. No persistent exceedances 
of water quality objectives 

No evidence of persistent 
toxicity 

Indications of alteration No action necessary to address 
toxic chemicals.  

Address potential role of urban 
runoff in causing physical 
habitat disturbance.  

6. Persistent exceedance of water 
quality objective (high 
frequency constituent of 
concern identified) 

Evidence of persistent toxicity No indications of alteration If chemical and toxicity tests 
indicate persistent degradation, 
conduct TIE to identify 
contaminants of concern, based on 
TIE metric and address upstream 
source as a medium priority. 

7. No persistent exceedances of 
water quality objectives 

Evidence of persistent toxicity Indications of alteration Conduct TIE to identify 
contaminants of concern, based on 
TIE metric. 

Address upstream sources as a high 
priority. 

Address potential role of urban 
runoff causing physical habitat 
disturbance. 

8. Persistent exceedance of water 
quality objectives objective 
(high frequency constituent of 
concern identified) 

No evidence of persistent 
toxicity 

Indications of alteration Address upstream source as a high 
priority.  

 
5. AMBIENT BAY AND LAGOON MONITORING (ABLM) 

 
a. Ambient Bay and Lagoon Monitoring shall be conducted according to the 

schedule identified in Table 1. 
 

b. If results of the Ambient Bay and Lagoon Monitoring assessment indicate a 
general relationship and/or linkage between conditions in bays/lagoons/estuaries 
with conditions at mass loading stations, then monitoring shall be conducted at 
the following locations:  Santa Margarita River Estuary, Oceanside Harbor, San 
Luis Rey Estuary, Buena Vista Lagoon, Agua Hedionda Lagoon, Batiquitos 
Lagoon, San Elijo Lagoon, San Dieguito Lagoon, Los Penasquitos Lagoon, 
Mission Bay, Sweetwater River Estuary, and Tijuana River Estuary.  This 
monitoring shall be designed to most effectively answer each of questions 1-5 of 
section I.B above as they pertain to bays/lagoons/estuaries.   
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c. If results of the Ambient Bay and Lagoon Monitoring assessment do not indicate 
a relationship and/or linkage between conditions in bays/lagoons/estuaries with 
conditions at mass loading stations, then monitoring shall be conducted for 
special investigations of the bays/lagoons/estuaries.  These special investigations 
shall be designed to most effectively answer each of questions 1-5 of section I.B 
above as they pertain to bays/lagoons/estuaries, with an emphasis on answering 
question 4. 
 

d. Ambient Bay and Lagoon Monitoring shall utilize the triad approach, analyzing 
chemistry, toxicity, and benthic infauna data.  
 

e. Ambient Bay and Lagoon Monitoring shall include a water column monitoring  
component as necessary to supply information needed for the development, 
implementation, and assessment of Total Maximum Daily Loads (TMDLs). 
 

6. COASTAL STORM DRAIN MONITORING  
 
The Copermittees shall collaborate to develop and implement a coastal storm drain 
monitoring program.  The monitoring program shall include: 
 
a. Identification of coastal storm drains which discharge to coastal waters. 

 
b. Monthly sampling of all flowing coastal storm drains identified in section 

II.A.6.a for total coliform, fecal coliform, and enterococcus.7  Where flowing 
coastal storm drains are discharging to coastal waters, paired samples from the 
storm drain discharge and coastal water (25 yards down current of the discharge) 
shall be collected.  If flowing coastal storm drains are not discharging to coastal 
waters, only the storm drain discharge needs to be sampled. 
 
(1) Frequency of sampling of coastal storm drains may be reduced to every other 

month if the paired coastal storm drain data: 
 
(a) Exhibits three consecutive storm drain samples with all bacterial 

indicators below the Copermittees’ sampling frequency reduction 
criteria, as the sampling frequency reduction criteria was developed 
under Order No. 2001-01. 

(b) Exhibits that the three consecutive samples discussed in (a) above are 
paired with receiving water samples that do not exceed Assembly Bill 
(AB) 411 or Basin Plan standards. 

(c) Exhibits that less than 20% of the storm drain samples were above any of 
the sampling frequency reduction criteria during the previous year. 
 

(2) The Copermittees shall notify the Regional Board of any coastal storm drains 
eligible for sampling frequency reduction prior to October 1 of each year.  
Sampling frequency reduction shall not occur prior to Regional Board 

                                                 
7 Coastal storm drains where sampler safety, habitat impacts from sampling, or inaccessibility are issues need not be 
sampled.  Such coastal storm drains shall be added to the Copermittee’s dry weather field screening and analytical 
monitoring program where feasible. 
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notification. 
 

(3) Re-sampling shall be implemented within one business day of receipt of 
analytical results for coastal storm drains where: 
 
(a) Both storm drain and receiving water samples exceed AB 411 or Basin 

Plan standards for any bacterial indicator. 
(b) The storm drain sample exceeds 95th percentile observations of the 

previous year’s data for any bacterial indicator. 
 

(4) If re-sampling conducted under section (3) above exhibits continued 
exceedances of a AB 411 or Basin Plan standards in either the storm drain or 
receiving water, investigations of sources of bacterial contamination shall 
commence within one business day of receipt of analytical results. 
 

(5) Investigations of sources of bacterial contamination shall occur immediately 
if evidence of abnormally high flows, sewage releases, restaurant discharges, 
and/or similar evidence is observed during sampling.  
 

(6) Exceedances of public health standards for bacterial indicators shall be 
reported to the County Department of Environmental Health as soon as 
possible. 
 

7. PYRETHROIDS MONITORING 
 
The Copermittees shall collaborate to develop and implement a monitoring program 
to measure and assess the presence of pyrethroids in receiving waters.  This 
monitoring program shall be implemented within each watershed and shall begin no 
later than the 2007-2008 monitoring year. 
 

B. Urban Runoff Monitoring 
 

Each Copermittee shall collaborate with the other Copermittees to develop, conduct, and 
report on a year round watershed based Urban Runoff Monitoring Program.  The 
monitoring program design, implementation, analysis, assessment, and reporting shall be 
conducted on a watershed basis for each of the hydrologic units.  The monitoring 
program shall be designed to meet the goals and answer the questions listed in section I 
above.  The monitoring program shall include the following components 

 
1. MS4 OUTFALL MONITORING 

 
The Copermittees shall collaborate to develop and implement a monitoring program 
to characterize pollutant discharges from MS4 outfalls in each watershed during wet 
and dry weather.  The program shall include rationale and criteria for selection of 
outfalls to be monitored.  The program shall at a minimum include collection of 
samples for those pollutants causing or contributing to violations of water quality 
standards within the watershed.  This monitoring program shall be implemented 
within each watershed and shall begin within the 2007-2008 monitoring year. 
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2. SOURCE IDENTIFICATION MONITORING 
 
The Copermittees shall collaborate to develop and implement a monitoring program 
to identify sources of discharges of pollutants causing the priority water quality 
problems within each watershed.  The monitoring program shall include focused 
monitoring which moves upstream into each watershed as necessary to identify 
sources.  The monitoring program shall use source inventories and “Threat to Water 
Quality” analysis to guide monitoring efforts.  This monitoring program shall be 
implemented within each watershed and shall begin no later than the 2008-2009 
monitoring year. 
 

3. DRY WEATHER FIELD SCREENING AND ANALYTICAL MONITORING 
 

As part of its Jurisdictional Urban Runoff Management Program, each Copermittee 
shall update as necessary its dry weather field screening and analytical monitoring 
program to meet or exceed the requirements of this section.  Dry weather analytical 
and field screening monitoring consists of (1) field observations; (2) field screening 
monitoring; and (3) analytical monitoring at selected stations.  The Dry Weather 
Field Screening and Analytical Monitoring program is not required to be SWAMP 
comparable.  Each Copermittee’s program shall be designed to detect and eliminate 
illicit connections and illegal discharges to the MS4 using frequent, geographically 
widespread dry weather discharge monitoring and follow-up investigations.  Each 
Copermittee shall conduct the following dry weather field screening and analytical 
monitoring tasks: 

  
a. Select Dry Weather Field Screening and Analytical Monitoring Stations  
 

Based upon a review of its past Dry Weather Monitoring Program, each 
Copermittee shall select dry weather field screening and analytical monitoring 
stations within its jurisdiction.  No more than 500 dry weather field screening and 
analytical monitoring stations (excluding alternate stations) need to be selected 
by any individual Copermittee for any given year.  Stations shall be selected 
according to one of the following methods: 

 
(1)  Stations shall be either major outfalls or other outfall points (or any other 

point of access such as manholes) randomly located throughout the MS4 by 
placing a grid over a drainage system map and identifying those cells of the 
grid which contain a segment of the MS4 or major outfall.  This random 
selection has to use the following guidelines and criteria: 

  
(a)  A grid system consisting of perpendicular north-south and east-west lines 

spaced ¼ mile apart shall be overlayed on a map of the MS4, creating a 
series of cells; 

(b)  All cells that contain a segment of the MS4 shall be identified and one 
dry weather analytical monitoring station shall be selected in each cell. 

(c)  Each Copermittee shall determine alternate stations to be sampled in 
place of selected stations that do not have flow. 

 
(2)  Stations may be selected non-randomly provided adequate coverage of the 

entire MS4 system is ensured and that the selection of stations meets, 
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exceeds, or provides equivalent coverage to the requirements given above.  
The dry weather analytical and field screening monitoring stations shall be 
established using the following guidelines and criteria: 

 
(a)  Stations should be located downstream of any sources of suspected 

illegal or illicit activity; 
(b)  Stations shall be located to the degree practicable at the farthest manhole 

or other accessible location downstream in the system within each cell; 
(c)  Hydrological conditions, total drainage area of the site, traffic density, 

age of the structures or buildings in the area, history of the area, and land 
use types shall be considered in locating stations; 

(d)  Each Copermittee shall determine alternate stations to be sampled in 
place of selected stations that do not have flow. 

 
b. Complete MS4 Map  

 
Each Copermittee shall clearly identify each dry weather field screening and 
analytical monitoring station on its MS4 Map as either a separate GIS layer or a 
map overlay hereafter referred to as a Dry Weather Field Screening and 
Analytical Stations Map.  Each Copermittee shall confirm that each drainage area 
within its jurisdiction contains at least one station.   

 
c. Develop Dry Weather Field Screening and Analytical Monitoring Procedures  

 
Each Copermittee shall develop and/or update written procedures for dry weather 
field screening and analytical monitoring (for analytical monitoring only, these 
procedures must be consistent with 40 CFR part 136), including field 
observations, monitoring, and analyses to be conducted.  At a minimum, the 
procedures must meet the following guidelines and criteria: 
 
(1) Determining Sampling Frequency:  Dry weather field screening and 

analytical monitoring shall be conducted at each identified station at least 
once between May 1st and September 30th of each year or as often as the 
Copermittee determines is necessary to comply with the requirements of 
section D.4 of Order No. R9-2007-0001.  

 
(2) If flow or ponded runoff is observed at a dry weather field screening or 

analytical monitoring station and there has been at least seventy-two (72) 
hours of dry weather, make observations and collect at least one (1) grab 
sample.  Record general information such as time since last rain, quantity of 
last rain, site descriptions (i.e., conveyance type, dominant watershed land 
uses), flow estimation (i.e., width of water surface, approximate depth of 
water, approximate flow velocity, flow rate), and visual observations (i.e., 
odor, color, clarity, floatables, deposits/stains, vegetation condition, 
structural condition, and biology).   

 
(3) At a minimum, collect samples for analytical laboratory analysis of the 

following constituents for at least twenty five percent (25%) of the dry 
weather monitoring stations where water is present:  
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(a) Total Hardness 
(b) Oil and Grease 
(c) Diazinon and Chlorpyrifos 
(d) Cadmium ( Dissolved) 
(e) Lead  (Dissolved) 
(f) Zinc (Dissolved) 
(g) Copper (Dissolved) 
(h) Enterococcus bacteria8  
(i) Total Coliform bacteria8 
(j) Fecal Coliform bacteria8 

 
(4) At a minimum, conduct field screening analysis of the following constituents 

at all dry weather monitoring stations where water is present: 
 

(a) Specific conductance (calculate estimated Total Dissolved Solids). 
(b) Turbidity 
(c) pH 
(d) Reactive Phosphorous 
(e) Nitrate Nitrogen 
(f) Ammonia Nitrogen 
(g) Surfactants (MBAS) 

 
(5) If the station is dry (no flowing or ponded runoff), make and record all 

applicable observations and select another station from the list of alternate 
stations for monitoring.  

 
(6) Develop and/or update criteria for dry weather field screening and analytical 

monitoring results whereby exceedance of the criteria will require follow-up 
investigations to be conducted to identify and eliminate the source causing 
the exceedance of the criteria. 
 

(7) Assess the presence of trash in receiving waters and urban runoff at each dry 
weather field screening or analytical monitoring station.  Assessments of 
trash shall provide information on the spatial extent and amount of trash 
present, as well as the nature of the types of trash present. 
 

(8) Dry weather field screening and analytical monitoring stations identified to 
exceed dry weather monitoring criteria for any constituents shall continue to 
be screened in subsequent years. 

 
(9) Develop and/or update procedures for source identification follow up 

investigations in the event of exceedance of dry weather field screening and 
analytical monitoring result criteria.  These procedures shall be consistent 
with procedures required in section D.4.d of Order No. R9-2007-0001. 

 
(10) Develop and/or update procedures to eliminate detected illicit discharges and 

connections.  These procedures shall be consistent with each Copermittees 
                                                 
8 Colilert and Enterolert may be used as alternative methods with Fecal Coliform determined by 
calculations. 
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Illicit Discharge and Elimination component of its Jurisdictional Urban 
Runoff Management Plan as discussed in section D.4 of Order No. R9-2007-
0001. 

   
d. Conduct Dry Weather Field Screening and Analytical Monitoring  

 
The Copermittees shall commence implementation of dry weather field screening 
and analytical monitoring under the requirements of this Order by May 1, 2008.  
Each Copermittee shall conduct dry weather analytical and field screening 
monitoring in accordance with its storm water conveyance system map and dry 
weather analytical and field screening monitoring procedures as described in 
section II.B.3 above.  If monitoring indicates an illicit connection or illegal 
discharge, conduct the follow-up investigation and elimination activities as 
described in submitted dry weather field screening and analytical monitoring 
procedures and sections D.4.d and D.4.e of Order No. R9-2007-0001.  Until the 
dry weather field screening and analytical monitoring program is implemented 
under the requirements of this Order, each Copermittee shall continue to 
implement dry weather field screening and analytical monitoring as it was most 
recently implemented pursuant to Order No. 2001-01. 

 
C. Regional Monitoring Program 

 
1. The Copermittees shall participate and coordinate with federal, state, and local 

agencies and other dischargers in development and implementation of a regional 
watershed monitoring program as directed by the Executive Officer. 
 

2. Bight ’08  
 
a. During the 2008-2009 monitoring year (Permit Year 2), the Copermittees may 

participate in the Bight ’08 study.  The Copermittees shall ensure that such 
participation results in collection and analysis of data useful in addressing the 
goals and management questions of the Receiving Waters Monitoring Program.  
Any participation shall include the contribution of all funds not otherwise spent 
on full implementation of mass loading station, temporary watershed assessment 
station, ambient bay and lagoon, and bioassessment monitoring.  All other 
monitoring shall continue during the 2008-2009 monitoring year (Permit Year 2) 
as required. 
 

b. If the Copermittees do not participate in Bight ’08, mass loading station, 
temporary watershed assessment station, ambient bay an lagoon, and 
bioassessment monitoring shall be conducted as follows: 
 
(1) Permit Year 3 (2009-2010) monitoring shall be conducted in Permit Year 2 

(2008-2009) (see Table 1). 
(2) Permit Year 4 (2010-2011) monitoring shall be conducted in Permit Year 3 

(2009-2010) (see Table 1).  
(3) Permit Year 5 (2011-2012) monitoring shall be conducted in Permit Year 4 

(2010-2011). 
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(4) Permit Year 1 (2007-2008) monitoring shall be conducted in Permit Year 5 
(2011-2012). 
 

c. If the Copermittees partially participate in Bight ’08, monitoring shall be 
conducted as described in section II.C.2.b above, with the exception of any 
monitoring offset by the contribution of funds to Bight ’08.  

 
D. Special Studies 

 
1. TMDL MONITORING 

 
a. All monitoring shall be conducted as required in Investigation Order No. R9-

2004-0277 for Chollas Creek. 
 

2. REGIONAL HARBOR MONITORING 
 
a. The Copermittees which discharge to harbors shall participate in the development 

and implementation of the Regional Harbor Monitoring Program. 
 

3. The Copermittees shall conduct special studies, including any monitoring required 
for TMDL development and implementation, as directed by the Executive Officer. 

 
E. Monitoring Provisions 

 
All monitoring activities shall meet the following requirements: 
 
1. Where procedures are not otherwise specified in this Receiving Waters Monitoring 

and Reporting Program (e.g., Dry Weather Field Screening and Analytical 
Monitoring), sampling, analysis and quality assurance/quality control must be 
conducted in accordance with the Quality Assurance Management Plan (QAMP) for 
the State of California’s Surface Water Ambient Monitoring Program (SWAMP), 
adopted by the State Water Resources Control Board (SWRCB).   
 

2. Samples and measurements taken for the purpose of monitoring shall be 
representative of the monitored activity [40 CFR 122.41(j)(1)]. 
 

3. The Copermittees shall retain records of all monitoring information, including all 
calibration and maintenance of monitoring instrumentation, copies of all reports 
required by this Order, and records of all data used to complete the Report of Waste 
Discharge and application for this Order, for a period of at least five (5) years from 
the date of the sample, measurement, report, or application.  This period may be 
extended by request of the Regional Board or USEPA at any time and shall be 
extended during the course of any unresolved litigation regarding this discharge. [40 
CFR 122.41(j)(2), CWC section 13383(a)] 
 

4. Records of monitoring information shall include [40 CFR 122.41(j)(3)]: 
 

a. The date, exact place, and time of sampling or measurements; 
b. The individual(s) who performed the sampling or measurements; 
c. The date(s) analyses were performed; 
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d. The individual(s) who performed the analyses; 
e. The analytical techniques or methods used; and 
f. The results of such analyses. 

 
5. All sampling, sample preservation, and analyses must be conducted according to test 

procedures approved under 40 CFR part 136, unless other test procedures have been 
specified in this Receiving Waters Monitoring and Reporting Program or approved 
by the Executive Officer [40 CFR 122.41(j)(4)]. 
 

6. The CWA provides that any person who falsifies, tampers with, or knowingly renders 
inaccurate any monitoring device or method required to be maintained under this 
Order shall, upon conviction, be punished by a fine of not more than $10,000, or by 
imprisonment for not more than two years, or both.  If a conviction of a person is for 
a violation committed after a first conviction of such person under this paragraph, 
punishment is a fine of not more than $20,000 per day of violation, or by 
imprisonment of not more than four years, or both. [40 CFR 122.41(j)(5)] 
 

7. Calculations for all limitations which require averaging of measurements shall utilize 
an arithmetic mean unless otherwise specified in this Receiving Waters Monitoring 
and Reporting Program. [40 CFR 122.41(l)(4)(iii)] 
 

8. All chemical, bacteriological, and toxicity analyses shall be conducted at a laboratory 
certified for such analyses by the California Department of Health Services or a 
laboratory approved by the Executive Officer. 
 

9. For priority toxic pollutants that are identified in the California Toxics Rule (CTR) 
(65 Fed. Reg. 31682), the Copermittees shall instruct its laboratories to establish 
calibration standards that are equivalent to or lower than the Minimum Levels (MLs) 
published in Appendix 4 of the Policy for Implementation of Toxics Standards for 
Inland Surface Waters, Enclosed Bays, and Estuaries of California (SIP). If a 
Copermittee can demonstrate that a particular ML is not attainable, in accordance 
with procedures set forth in 40 CFR 136, the lowest quantifiable concentration of the 
lowest calibration standard analyzed by a specific analytical procedure (assuming 
that all the method specified sample weights, volumes, and processing steps have 
been followed) may be used instead of the ML listed in Appendix 4 of the SIP.  The 
Copermittee must submit documentation from the laboratory to the Regional Board 
for approval prior to raising the ML for any priority toxic pollutant. 
 

10. The Regional Board Executive Officer or the Regional Board may make revisions to 
this Receiving Waters and Urban Runoff Monitoring and Reporting Program at any 
time during the term of Order No. R9-2007-0001, and may include a reduction or 
increase in the number of parameters to be monitored, locations monitored, the 
frequency of monitoring, or the number and size of samples collected. 
 

11. The Clean Water Act provides that any person who knowingly makes any false 
statement, representation, or certification in any record or other document submitted 
or required to be maintained under this permit, including monitoring reports or 
reports of compliance or non-compliance shall, upon conviction, be punished by a 
fine of not more than $10,000 per violation, or by imprisonment for not more than six 
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months per violation, or by both. [40 CFR 122.41(k)(2)] 
 

12. Monitoring shall be conducted according the USEPA test procedures approved under 
40 CFR 136, “Guidelines Establishing Test Procedures for Analysis of Pollutants 
under the Clean Water Act” as amended, unless other test procedures have been 
specified in this Receiving Waters and Urban Runoff Monitoring and Reporting 
Program, in Order No. R9-2007-0001, or by the Executive Officer. 
 

13. If the discharger monitors any pollutant more frequently than required by the permit 
using test procedures approved under 40 CFR part 136, unless otherwise specified in 
the Order, the results of this monitoring shall be included in the calculation and 
reporting of the data submitted in the reports requested by the Regional Board. [40 
CFR 122.41(l)(4)(ii)] 

 
III. REPORTING PROGRAM 
 

A. Monitoring Reporting 
 

1. The Principal Permittee shall submit a description of the Receiving Waters and 
Urban Runoff Monitoring Program to be implemented for every monitoring year.  
The submittals shall begin on September 1, 2007, and continue every year thereafter.  
The submittals shall describe all monitoring to be conducted during the upcoming 
monitoring year.  For example, the September 1, 2007 submittal shall describe the 
monitoring to be conducted from October 1, 2007 through September 30, 2008.  
 
If the Copermittees participate in Bight ’08, their submittal for the 2008-2009 
monitoring year shall describe the monitoring to be conducted for Bight ’08 and 
exhibit how the monitoring will result in collection and analysis of data useful in 
addressing the goals and management questions of the Receiving Waters and Urban 
Runoff Monitoring Program.   

 
2. The Principal Permittee shall submit the Receiving Waters and Urban Runoff 

Monitoring Annual Report to the Regional Board on January 31 of each year, 
beginning on January 31, 2009.  Receiving Waters and Urban Runoff Monitoring 
Annual Reports shall meet the following requirements:  

 
a. Annual monitoring reports shall include the data/results, methods of evaluating 

the data, graphical summaries of the data, and an explanation/discussion of the 
data for each monitoring program component. 
 

b. Annual monitoring reports shall include a watershed-based analysis of the 
findings of each monitoring program component.  Each watershed-based analysis 
shall include: 

 
(1) Identification and prioritization of water quality problems within each 

watershed.  
(2) Identification and description of the nature and magnitude of potential 

sources of the water quality problems within each watershed. 
(3) Exhibition of pollutant load and concentration increases or decreases at each 

mass loading and temporary watershed assessment station. 
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(4) Evaluation of pollutant loads and concentrations at mass loading and 
temporary watershed assessment stations with respect to land use, 
population, sources, and other characteristics of watersheds using tools such 
as multiple linear regression, factor analysis, and cluster analysis. 

(5) Identification of links between source activities/conditions and observed 
receiving water impacts. 

(6) Identification of recommended future monitoring to identify and address 
sources of water quality problems.    

(7) Results and discussion of any TIE conducted, together with actions that will 
be implemented to reduce the discharge of pollutants and abate the sources 
causing the toxicity. 

 
c. Annual monitoring reports shall include a detailed description of all monitoring 

conducted under Investigation Order No. R9-2004-0277 for Chollas Creek.  
Annual monitoring reports shall also include all information required by 
Investigation Order No. R9-2004-0277. 
 

d. Annual monitoring reports shall include discussions for each watershed which 
answer each of the management questions listed in section I.B of this Receiving 
Waters Monitoring and Reporting Program. 
 

e. Annual monitoring reports shall identify how each of the goals listed in section 
I.A of this Receiving Waters Monitoring and Reporting Program has been 
addressed by the Copermittees’ monitoring. 
 

f. Annual monitoring reports shall include identification and analysis of any long-
term trends in storm water or receiving water quality.  Trend analysis shall use 
nonparametric approaches, such as the Mann-Kendall test, including exogenous 
variables in a multiple regression model, and/or using a seasonal nonparametric 
trend model, where applicable. 
 

g. Annual monitoring reports shall provide an estimation of total pollutant loads 
(wet weather loads plus dry weather loads) due to urban runoff for each of the 
watersheds specified in Table 4 of Order No. R9-2007-0001. 
 

h. Annual monitoring reports shall for each monitoring program component listed 
above, include an assessment of compliance with applicable water quality 
standards. 
 

i. Annual monitoring reports shall describe monitoring station locations by latitude 
and longitude coordinates, frequency of sampling, quality assurance/quality 
control procedures, and sampling and analysis protocols. 
 

j. Annual monitoring reports shall use a standard report format and shall include 
the following: 

 
(1) A stand alone comprehensive executive summary addressing all sections of 

the monitoring report; 
(2) Comprehensive interpretations and conclusions; and 
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(3) Recommendations for future actions. 
 

k. All monitoring reports submitted to the Principal Permittee or the Regional 
Board shall contain the certified perjury statement described in Attachment B of 
Order No. R9-2007-0001. 
 

l. Annual monitoring reports shall be reviewed prior to submittal to the Regional 
Board by a committee (consisting of no less than three members).  All review 
comments shall also be submitted to the Regional Board. 
  

m. Annual monitoring reports shall be submitted in both electronic and paper 
formats. 

 
3. The Principal Permittee shall submit by July 1, 2007 a detailed description of the 

monitoring programs to be implemented under requirements II.A.1.k, II.A.7, and 
II.B.3.c.(7) of Receiving Waters and Urban Runoff Monitoring and Reporting 
Program No. R9-2007-0001.  The Principal Permittee shall submit by July 1, 2008, a 
detailed description of the monitoring programs to be implemented under 
requirement II.B.1 and II.B.2 of Receiving Waters and Urban Runoff Monitoring and 
Reporting Program No. R9-2007-0001.  The description shall identify and provide 
the rationale for the constituents monitored, locations of monitoring, frequency of 
monitoring, and analyses to be conducted with the data generated. 
 

4. By January 31, 2010, the City of San Diego shall submit a report which evaluates the 
data and assumptions used to estimate the WLA to Shelter Island Yacht Basin of 30 
kg Cu/year.  The report shall evaluate if any changes have occurred in the watershed 
which could cause or contribute to a higher copper urban runoff discharge and any 
actions necessary to address these changes.  The report shall be an attachment to the 
Watershed Urban Runoff Management Program Annual Report for the San Diego 
Bay watershed. 
 

5. Monitoring programs and reports shall comply with section II.E of Receiving Waters 
and Urban Runoff Monitoring and Reporting Program No. R9-2007-0001 and 
Attachment B of Order No. R9-2007-0001. 
 

6. Following completion of an annual cycle of monitoring in October, the Copermittees 
shall make the monitoring data and results available to the Regional Board at the 
Regional Board’s request.   

 
B. Interim Reporting Requirements  

 
For the October 2005-October 2006 and October 2006-October 2007 monitoring periods, 
the Principal Permittee shall submit the Receiving Waters Monitoring Annual Reports on 
January 31, 2007 and January 31, 2008, respectively.  The Receiving Waters Monitoring 
Annual Report shall address the monitoring conducted to comply with the requirements 
of Order No. 2001-01. 
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I.    LIST OF ACRONYMS AND ABBREVIATIONS 
 
ADT - Average Daily Traffic 
BAT - Best Available Technology 
BIA - Building Industry Association of San Diego County 
BMP - Best Management Practice 
Basin Plan - Water Quality Control Plan for the San Diego Basin 
CASQA - California Stormwater Quality Association  
CCC - California Coastal Commission  
CDFG - California Department of Fish and Game  
CEQA - California Environmental Quality Act 
CFR - Code of Federal Regulations  
Copermittees - County of San Diego, the 18 incorporated cities within the County of San Diego, 
the San Diego Unified Port District, and the San Diego County Regional Airport Authority 
CWA - Clean Water Act 
CWC - California Water Code 
CZARA - Coastal Zone Act Reauthorization Amendments of 1990 
ESAs - Environmentally Sensitive Areas  
FR - Federal Register 
GIS - Geographic Information System 
IC/ID - Illicit Connections and Illicit Discharges  
JURMP - Jurisdictional Urban Runoff Management Plan  
LARWQCB - Los Angeles Regional Water Quality Control Board  
MEP - Maximum Extent Practicable 
MRP - Receiving Waters Monitoring and Reporting Program  
MS4 - Municipal Separate Storm Sewer System 
NOI - Notice of Intent 
NPDES - National Pollutant Discharge Elimination System 
NRDC - Natural Resources Defense Council  
NURP - Nationwide Urban Runoff Program 
Regional Board - San Diego Regional Water Quality Control Board 
RGOs - Retail Gasoline Outlets  
ROWD - San Diego County Copermittees’ Report of Waste Discharge  
RURMP - Regional Urban Runoff Management Plan 
RWLs - Receiving Water Limitations  
SANDAG - San Diego Association of Governments  
SIC - Standard Industrial Classification Code 
SUSMP - Standard Urban Storm Water Mitigation Plan 
SWMP - Storm Water Management Plan 
SWRCB - State Water Resources Control Board 
SWPPP - Storm Water Pollution Prevention Plan 
TAC - State Water Resources Control Board Urban Runoff Technical Advisory Committee 
TIE - Toxicity Identification Evaluation  
TMDL - Total Maximum Daily Load 
USEPA - United States Environmental Protection Agency 
WDRs - Waste Discharge Requirements  
WLAs - Waste Load Allocation  
WQC - Water Quality Criteria  
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WQBELs - Water Quality Based Effluent Limits  
WSPA - Western States Petroleum Association 
WURMP - Watershed Urban Runoff Management Plan 
 
II. FACT SHEET FORMAT 
 
This Fact Sheet briefly sets forth the principle facts and the significant factual, legal, 
methodological, and policy questions that the California Regional Water Quality Control Board, 
San Diego Region (Regional Board) considered in preparing Order No. R9-2007-0001. In 
accordance with the Code of Federal Regulations (CFR) title 40 parts 124.8 and 124.56, this Fact 
Sheet includes, but is not limited to, the following information:  
 
• Contact information  
• Public process and notification procedures  
• Background information 
• Permitting approach discussion 
• Economic issues discussion 
• Legal authority discussion 
• Findings discussions  
• Directives discussions 

 
The main body of the Fact Sheet (sections IX and X) reflects the findings and requirements of the 
Order as they were originally proposed in Tentative Order No. R9-2006-0011, dated March 10, 
2006.  Through the subsequent public participation  process, the findings and requirements of the 
Tentative Order evolved and were modified in response to comments received.  These 
modifications, as well as discussions providing the rationale for the modifications, are provided in 
the Attachments to the Fact Sheet.  
 
The Regional Board’s files applicable to the issuance of Order No. R9-2007-0001 are 
incorporated into the administrative record in support of the findings and requirements of Order 
No. R9-2007-0001. 

 
III.  CONTACT INFORMATION 
 
Regional Board 
   
Dave Gibson, Senior Environmental Scientist  
Phil Hammer, Environmental Scientist C 
9174 Sky Park Court, Suite 100 
San Diego, CA  92123 
858-627-3988 
858-571-6972 (fax) 
email: phammer@waterboards.ca.gov 
 
The Order and other related documents can be downloaded from the Regional Board website at:  
http://www.waterboards.ca.gov/sandiego/programs/sd_stormwater.html 
 
All documents referenced in this Fact Sheet and in Order No. R9-2007-0001 are available for 
public review at the Regional Board office, located at the address listed above.  Public records are 
available for inspection during regular business hours, from 8:00 am to 5:00 pm Monday through 
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Friday.  To schedule an appointment to inspect public records, contact Sylvia Wellnitz at 858-
637-5593, or DiAnne Broussard at 858-492-1763.   

 
Copermittees 
 

County of San Diego 
Department of Public Works 
Jon Van Rhyn 
9325 Hazard Way 

       San Diego, CA  92123 
       (858) 495-5133 

City of El Cajon 
John Phillips 
200 East Main St., Floor 4 
El Cajon, CA  92020 
(619) 441-5580 

 

City of Oceanside 
Water Utilities Department 
Mo Lahsaie 
300 N. Coast Highway 
Oceanside, CA  92057 

        (760) 435-5803 
Unified Port of San Diego 
Karen Helyer 
P.O. Box 120488 
San Diego, CA  92112-0488 
(619) 725-6073 

 

City of Encinitas 
Kathy Weldon 
505 S. Vulcan Avenue 
Encinitas, CA  92024 
(760) 633-2632 

 

City of Poway 
Development Services 
Danis Bechter 
P.O. Box 789 
Poway, CA  92074 

        (858) 668-4630  
San Diego County Regional 
Airport Authority 
Paul Manasjan 
P.O. Box 82776 
San Diego, CA  92138-2776 
(619) 400-2783 

 

City of Escondido 
Patrick Thomas 
201 N. Broadway 
Escondido, CA  92025 

        (760) 839-6315 

City of San Diego 
Stormwater Pollution Prevention 
Program 
Chris Zirkle 
1970 B Street 
San Diego, CA  92101 

        (619) 525-8647 
City of Carlsbad 
Elaine Lukey 
1635 Faraday Avenue 
Carlsbad, CA  92008 
(760) 602-7580 

 

City of Imperial Beach 
Hank Levien 
825 Imperial Beach Blvd. 
Imperial Beach, CA  91932 
(619) 628-1370 

 

City of San Marcos 
Public Works 
Jasen Boyens 
201 Mata Way 
San Marcos, CA  92069 

        (760) 752-7550X3333 
City of Chula Vista 
Khosro Aminpour 
1800 Maxwell Road 
Chula Vista, CA  91911 

        (619) 397-6111 

City of La Mesa 
Malik Tamimi 
8130 Allison Avenue 
La Mesa, CA  91941 

        (619) 667-1153 

City of Santee 
Cary Stewart 
10601 Magnolia Avenue 
Santee, CA  92071 

        (619) 258-4100 
City of Coronado 
Public Services 
Scott Huth 
101 B Avenue 
Coronado, CA  92118 

        (619) 522-7312 

City of Lemon Grove 
Cora Long 
3232 Main Street 
Lemon Grove, CA  91945 
(619) 825-3800X3925 

 

City Of Solana Beach 
Danny King 
635 South Highway 101 
Solana Beach, CA 92075 
(858) 720-2477 

 
City of Del Mar 
Rosanna Lacarra 
9275 Sky Park Court, Suite 200 
San Diego, CA 92123 
(858) 874-1810 

 

City of National City 
Din Daneshfar 
1243 National City Blvd. 
National City, CA  91950 
(619) 336-4387 

 

City of Vista 
Engineering 
Linda Isakson 
1165 East Taylor Street 
Vista, Ca  92084 

        (760) 726-1340  
 
IV. PUBLIC PROCESS AND NOTIFICATION PROCEDURES 
 
The Regional Board followed the schedule listed below for the preparation of Order No. R9-
2007-0001: 
 
• In July 2004, the Regional Board issued the San Diego County Municipal Storm Water 

Permit Reissuance Analysis Summary, which considered various permitting options such as 
watershed-based permits and identified the Regional Board’s preferred permitting approach 
for this permit cycle.  The Regional Board solicited and received public comments on the 
document. 
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• From October 2004 to July 2005, the Regional Board met with the County of San Diego, the 
18 incorporated cities within the County of San Diego, and the San Diego Unified Port 
District (hereinafter Copermittees) representatives on six occasions to discuss the 
Copermittees’ Report of Waste Discharge (ROWD) and potential changes to the permit.   

• The Regional Board received the ROWD on August 25, 2005. 
• On September 14, 2005, the Regional Board held a public workshop to inform Regional 

Board members of the principal issues facing permit re-issuance and allow interested parties 
to address the Regional Board on permit issues. 

• On December 14, 2005, the Regional Board held a workshop on the requirements for fiscal 
assurances in municipal separate storm sewer system (MS4) permits in the San Diego 
Region.  

• On March 10, 2006, the Regional Board released the Tentative Order and supporting Fact 
Sheet, beginning the public comment period.   

• On April 26, 2006, the Regional Board held a workshop on the requirements of the Tentative 
Order. 

• On May 24, 2006, the Regional Board held a workshop on the requirements of the Tentative 
Order.  

• On June 21, 2006, the Regional Board held a public hearing on the requirements of the 
Tentative Order. 

• On August 30, 2006, the Regional Board released a revised Tentative Order and supporting 
Fact Sheet, as well as a Responses to Comments document.  

• Until October 30, 2006, the Regional Board accepted written comments on the revised 
Tentative Order.   

• On December 4, 2006, the Regional Board released a second revised Tentative Order and 
supporting Fact Sheet, as well as a Responses to Comments II document (all dated December 
13, 2006).  Starting December 15, 2006, the Regional Board accepted comments on revisions 
made in the second revised Tentative Order. 

• On January 15, 2007, the Regional Board released a third revised Tentative Order and 
supporting Fact Sheet, as well as a Responses to Comments III document (all dated January 
24, 2007).    

• On January 24, 2007, the Regional Board accepted oral comments on all revisions made to 
the Tentative Order following the June 21, 2006 public hearing. 

• On January 24, 2007, the Regional Board adopted Order No. R9-2007-0001. 
 
V.  BACKGROUND 
 
The federal Clean Water Act (CWA) was amended in 1987 to address urban runoff.  One 
requirement of the amendment was that many municipalities throughout the United States were 
obligated for the first time to obtain National Pollutant Discharge Elimination System (NPDES) 
permits for discharges of urban runoff from their MS4s.  In response to the CWA amendment 
(and the pending federal NPDES regulations which would implement the amendment), the 
Regional Board issued a municipal storm water permit, Order No. 90-42, in July 1990 to the 
Copermittees for their urban runoff discharges.1   

 
Five years after adoption, Order No. 90-42 was due for renewal in July 1995, but was 
administratively extended pursuant to federal law because of limited Regional Board resources.  
Two formal drafts of the renewal permit were released to the public (in 1995 and 1998 

                                                 
1 The San Diego County Regional Airport Authority was not added as a Copermittee until 2003, at the time when it 
separated from the San Diego Unified Port District. 
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respectively) and substantial written public comments on the drafts were considered by the 
Regional Board.  In addition, the Regional Board convened a working group of Copermittees and 
stakeholders in 1997 and 1998 to advise the Regional Board on permit renewal issues.  Despite 
the efforts by the public, the stakeholder group, and Regional Board, and in part due to the 
concurrent issuance and appeal of three other municipal storm water permits, Order No. 90-42 
was not reissued by the Regional Board until February 21, 2001 as Order No. 2001-01.   
 
The regulatory approach incorporated into Order No. 2001-01 was a significant departure from 
the regulatory approach of Order No. 90-42.  Where Order No. 90-42 included broad nonspecific 
requirements in order to provide the Copermittees with the maximum amount of flexibility in 
implementing their programs, Order No. 2001-01 utilized detailed specific requirements which 
outlined the minimum level of implementation required for the Copermittees’ programs.  The 
shift in permitting approaches from Order No. 90-42 to Order No. 2001-01 resulted from the 
Regional Board’s conclusion that the lack of specificity in Order No. 90-42 resulted in frequently 
unenforceable permit requirements, which in turn allowed some Copermittees to only make 
limited progress in implementing their programs.  
 
Partially due to this shift in regulatory approaches, as well as new categories of permit 
requirements, the adoption process for Order No. 2001-01 generated extensive interest.  Over 
1,500 public comments were received on the Order, though many were duplicative.  In addition, 
five public workshops were held covering various aspects of the Order.  Following this extensive 
public participation process, the Regional Board adopted Order No. 2001-01 on February 21, 
2001. 
 
Subsequently, Order No. 2001-01 was administratively appealed to the State Water Resources 
Control Board (SWRCB) in March 2001 by the Building Industry Association of San Diego 
County (BIA) and the Western States Petroleum Association (WSPA).  BIA utilized an across-
the-board approach to its appeal, challenging a wide range of requirements included in the Order, 
while WSPA challenged the Order’s legality in requiring treatment of runoff from retail gasoline 
outlets.  In Order No. 2001-15, the SWRCB upheld the vast majority of the Order’s requirements 
challenged by BIA, making insignificant alterations for clarification purposes to three of the 
Order’s requirements.  The SWRCB ruled in favor of WSPA, however, determining that the 
Regional Board had not adequately supported its position regarding retail gasoline outlets in the 
order’s findings and fact sheet.  
 
BIA continued its challenge of the Order in the Superior Court of the State of California, San 
Diego County in 2002.  At that time, BIA was joined by several building industry and other 
groups, as well as the City of Santee and the City of San Marcos.  The Court ruled in favor of the 
Regional Board on all counts, with all requirements of the Order being upheld.  In particular, the 
Court found that the Order’s requirements had not been shown to be impracticable or 
unreasonable, including provisions requiring compliance with receiving water quality standards.  
The Court also found that the Regional Board is exempt from California Environmental Quality 
Act (CEQA) review when adopting municipal storm water permits.   
 
Following the Superior Court decision, BIA, several building industry and other groups, and the 
City of San Marcos appealed to the State of California Court of Appeal, Fourth Appellate 
District.  Again the Order was upheld on all counts, with the court making the primary finding 
that the Regional Board has the authority to require compliance with state water quality standards 
in storm water permits.  BIA’s final appeal was to the State of California Supreme Court, which 
declined to hear the issue in March 2005. 
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Since adoption of Order No. 2001-01, and despite the subsequent legal actions, the Copermittees’ 
storm water programs have expanded dramatically.  Audits of the Copermittees’ programs exhibit 
that the Copermittees’ jurisdictional programs are largely in compliance with the Order.  Some of 
the efforts currently being conducted on a regular basis by the Copermittees, which were not 
conducted on a widespread basis prior to adoption of Order No. 2001-01, include:  construction 
site storm water inspections, industrial and commercial facility storm water inspections, 
municipal facility storm water inspections, management of storm water quality from new 
development, development of best management practice requirements for existing development, 
and assessment of storm water program effectiveness.   
 
However, when viewed relative to the magnitude of the urban runoff problem, enormous 
challenges remain, particularly regarding the management of urban runoff on a watershed level.  
Today, urban runoff continues to be the leading cause of water quality impairment in the San 
Diego Region.  The Copermittees’ monitoring data exhibits persistent exceedances of water 
quality objectives in most watersheds.  Many watersheds also have urban runoff conditions that 
are frequently toxic to aquatic life.  Bioassessment data from the watersheds further reflects these 
conditions, finding that macroinvertebrate communities in creeks have widespread Poor to Very 
Poor Index of Biotic Integrity ratings.  Finally, the now too familiar “health advisory or beach 
closure” signs, which often result from high levels of bacteria in urban runoff, exhibit the 
continued threat to public health by urban runoff.  
 
VI.   PERMITTING APPROACH (PROGRAM INTEGRATION, FLEXIBILITY, AND 

DETAIL) 
 
The Order contains an increased emphasis on urban runoff management on a watershed basis.  
This shift towards increased watershed urban runoff management is consistent with earlier 
planning efforts conducted by the Regional Board regarding reissuance of Order No. 2001-01.2  It 
is also consistent with the Copermittees’ ROWD.3  There are several reasons for this shift in 
emphasis.  First, it has been found that the Copermittees are generally doing an effective job at 
implementing their jurisdictional programs, while on the other hand, it has been found that the 
Copermittees’ watershed programs need improvement.  In addition, an emphasis on watersheds is 
necessary to shift the focus of the Copermittees from program implementation to water quality 
results.  After over 15 years of Copermittee program implementation, it is critical that the 
Copermittees link their efforts with positive impacts on water quality.  Addressing urban runoff 
management on a watershed scale focuses on water quality results by emphasizing the receiving 
waters within the watershed.  The conditions of the receiving waters drive management actions, 
which in turn focus on the water quality problems of the receiving waters in each watershed.   
 
Focusing on watershed implementation does not mean that the Copermittees must expend funds 
outside of their jurisdictions, however.  Rather, the Copermittees within each watershed are 
expected to collaborate to develop a watershed strategy to address the high priority water quality 
problems within each watershed.  They then have the option of implementing the strategy in the 
manner they find to be most effective.  Each Copermittee can implement the strategy individually 
within its jurisdiction, or the Copermittees can group together to implement the strategy 
throughout the watershed as a group. 
 
While the Order includes a new emphasis on addressing urban runoff on a watershed basis, the 
Order includes recognition of the importance of continued program implementation on 

                                                 
2 Regional Board, 2004.  San Diego County Municipal Storm Water Permit Reissuance Summary.  P. 7.   
3 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. C-12. 
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jurisdictional and regional levels.  The Order also acknowledges that jurisdictional, watershed, 
and regional efforts are not always mutually exclusive.  For this reason, an attempt has been made 
to allow for the Copermittees’ jurisdictional, watershed, and regional programs to integrate.  In 
the Order, the watershed requirements serve as the mechanism for this program integration.  
Since jurisdictional and regional activities can also serve watershed purposes, such activities can 
be integrated into the Copermittees’ watershed programs, provided the activities meet certain 
criteria.  In this manner, the Copermittees’ activities do not always need to distinguish between 
jurisdictional, watershed, and regional levels of implementation.  Instead, they can be integrated 
on multiple levels. 
 
Such opportunities for program integration inherently provide flexibility to the Copermittees in 
implementing their programs.  Program integration can be expanded or minimized as the 
Copermittees see fit.  For example, there is flexibility provided in determining the activities to be 
integrated and implemented in the watershed programs – watershed-based efforts, regional 
efforts, enhanced jurisdictional efforts, or a mixture of the three.  Significant flexibility is also 
provided throughout other portions of the Order.  Copermittees can choose the best management 
practices (BMPs) to be implemented, or required to be implemented, for development, 
construction, and existing development areas.  Flexibility to determine which industrial or 
commercial sites are to be inspected is also provided to the Copermittees.  Educational 
approaches are also to be determined by the Copermittees under the Order.  Implementation of 
efforts on a regional basis is largely optional for the Copermittees as well.  Significant leeway is 
also provided to the Copermittees in utilizing methods to assess the effectiveness of their various 
urban runoff management programs.  This flexibility is further extended to the monitoring 
program requirements, which allow the Copermittees to develop monitoring approaches to 
several aspects of the monitoring program. 
 
The challenge in drafting the Order is to provide the flexibility described above while ensuring 
that the Order is still enforceable.  To achieve this, the Order frequently prescribes minimum 
measurable outcomes, while providing the Copermittees with flexibility in the approaches they 
use to meet those outcomes.  Enforceability has been found to be a critical aspect of the Order.  
For example, the watershed requirements of Order No. 2001-01 were some of the most flexible 
requirements found in that Order.  This lack of specificity in the watershed requirements resulted 
in disagreement about the adequacy of the Copermittees’ watershed compliance efforts.  On one 
hand, the Regional Board considered the Copermittees’ watershed efforts to be inadequate 
because they would not result in a significant reduction in pollutant discharges.  On the other 
hand, the Copermittees contended their watershed programs were adequate and in compliance 
with Order No. 2001-01, even after being notified by the Regional Board of needed 
improvements on multiple occasions spanning several years.  This situation reflects a common 
outcome of flexible permit language.  Such language can be unclear and unenforceable, and lead 
to implementation of inadequate programs. 
 
To avoid these types of situations, a balance between flexibility and enforceability has been 
crafted into the Order.  Minimum measurable outcomes are utilized to ensure the Order is 
enforceable, while the Copermittees are provided flexibility in deciding how they will implement 
their programs to meet the minimum measurable outcomes. 
 
VII. ECONOMIC ISSUES 
 
Economic discussions of urban runoff management programs tend to focus on costs incurred by 
municipalities in developing and implementing the programs.  Understandably so, since these 
costs are significant.  However, when considering the cost of implementing the urban runoff 
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programs, it is also important to consider the alternative costs incurred by not fully implementing 
the programs, as well as the benefits which result from program implementation. 
 
It is very difficult to ascertain the true cost of implementation of the Copermittees’ urban runoff 
management programs because of inconsistencies in reporting by the Copermittees.  Reported 
costs of compliance for the same program element can vary widely from city to city, often by a 
very wide margin that is not easily explained.4  Despite these problems, efforts have been made to 
identify urban runoff management program costs, which can be helpful in understanding the costs 
of program implementation. 
 
In 1999, United States Environmental Protection Agency (USEPA) reported on multiple studies it 
conducted to determine the cost of urban runoff management programs.  A study of Phase II 
municipalities determined that the annual cost of the Phase II program was expected to be $9.16 
per household.  USEPA also studied 35 Phase I municipalities, finding costs to be similar to those 
anticipated for Phase II municipalities, at $9.08 per household annually.5  The USEPA cost 
estimate for Phase I municipalities is valuable because it considers municipalities (including 
Orange County and cities) that are implementing programs similar to those required in San 
Diego.   
 
A study on program cost was also conducted by the Los Angeles Regional Water Quality Control 
Board (LARWQCB), where program costs reported in the municipalities’ annual reports were 
assessed.  The LARWQCB estimated that average per household cost to implement the MS4 
program in Los Angeles County was $12.50.  Since the Los Angeles County permit is very 
similar to Order No. 2001-01, this estimate is useful in assessing general program costs in San 
Diego County.  
 
The SWRCB also recently commissioned a study by the California State University, Sacramento 
to assess costs of the Phase I MS4 program.  This study is current and includes an assessment of 
costs incurred by the City of Encinitas in implementing their program.  Annual cost per 
household in the study ranged from $18-46, with the City of Encinitas representing the upper end 
of the range.6  The cost of the City of Encinitas’ program is understandable, given the city’s 
coastal location, reliance on tourism, and consent decree with environmental groups regarding its 
program.  For these reasons, as well as the general recognition the City of Encinitas receives for 
implementing a superior program, the city’s program cost can be considered as the high end of 
the spectrum for Copermittee urban runoff management program costs. 
 
It is important to note that reported program costs are not all attributable to compliance with MS4 
permits.  Many program components, and their associated costs, existed before any MS4 permits 
were ever issued.  For example, street sweeping and trash collection costs cannot be solely or 
even principally attributable to MS4 permit compliance, since these practices have long been 
implemented by municipalities.  Therefore, true program cost resulting from MS4 permit 
requirements is some fraction of reported costs.  The California State University, Sacramento 
study found that only 38% of program costs are new costs fully attributable to MS4 permits.  The 
remainder of the program costs were either pre-existing or resulted from enhancement of pre-
exiting programs.7  The County of Orange found that even lesser amounts of program costs are 
solely attributable to MS4 permit compliance, reporting that the amount attributable to implement 
                                                 
4 LARWQCB, 2003.  Review and Analysis of Budget Data Submitted by the Permittees for Fiscal Years 2000-2003.  
P. 2.  
5 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68791-68792. 
6 SWRCB, 2005.  NPDES Stormwater Cost Survey.  P. ii. 
7 Ibid.  P. 58. 
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the Drainage Area Management Plan, which is similar to the Jurisdictional Urban Runoff 
Management Program in the San Diego County MS4 permit, is less than 20% of the total budget.  
The remaining 80% is attributable to pre-existing programs.8 
 
It is also important to acknowledge that the vast majority of costs that will be incurred as a result 
of implementing Order No. R9-2007-0001 are not new.  Urban runoff management programs 
have been in place in San Diego County for over 15 years.  Any increase in cost to the 
Copermittees will be incremental in nature.  Moreover, since Order No. R9-2007-0001 “fine 
tunes” the requirements of Order No. 2001-01, these cost increases are expected to be modest. 
 
Urban runoff management programs cannot be considered in terms of their costs only.  The 
programs must also be viewed in terms of their value to the public.  For example, household 
willingness to pay for improvements in fresh water quality for fishing and boating has been 
estimated by USEPA to be $158-210.9  This estimate can be considered conservative, since it 
does not include important considerations such as marine waters benefits, wildlife benefits, or 
flood control benefits.  The California State University, Sacramento study corroborates USEPA’s 
estimates, reporting annual household willingness to pay for statewide clean water to be $180.10  
When viewed in comparison to household costs of existing urban runoff management programs, 
these household willingness to pay estimates exhibit that per household costs incurred by 
Copermittees to implement their urban runoff management programs remain reasonable. 
 
Another important way to consider urban runoff management program costs is to consider the 
implementation cost in terms of costs incurred by not improving the programs.  Urban runoff in 
southern California has been found to cause illness in people bathing near storm drains.11  A study 
of south Huntington Beach and north Newport Beach found that an illness rate of about 0.8% 
among bathers at those beaches resulted in about $3 million annually in health-related expenses.12  
Extrapolation of such numbers to the wide range of beaches of San Diego County could result in 
huge expenses to the public. 
 
Urban runoff and its impact on receiving waters also places a cost on tourism.  In past years, San 
Diego was featured in the national press for its water quality problems.13  Such news can have a 
negative impact on San Diego tourism, since polluted beaches are generally not attractive to 
tourists.  According to a 1996 San Diego Association of Governments (SANDAG) Memorandum, 
the California Division of Tourism has estimated that each out-of-state visitor spends $101.00 a 
day.  The memo goes on to state that based on projections from the California Department of 
Boating and Waterways, nearly $1.2 billion in direct revenue and $1.2 billion in indirect revenue 
is pumped into the San Diego area economy each year by out-of-state visitors.14  The experience 
of Huntington Beach provides an example of the potential economic impact of poor water quality.  
Approximately 8 miles of Huntington Beach were closed for two months in the middle of 
summer of 1999, impacting beach visitation and the local economy. 
 
                                                 
8 County of Orange, 2000.  A NPDES Annual Progress Report.  P. 60.  More current data from the County of Orange is 
not used in this discussion because the County of Orange no longer reports such information. 
9 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations.  P. 68793. 
10 SWRCB, 2005.  NPDES Stormwater Cost Survey.  P. iv. 
11 Haile, R.W., et al, 1996.  An Epidemiological Study of Possible Adverse Health Effects of Swimming in Santa 
Monica Bay.  Santa Monica Bay Restoration Project. 
12 Los Angeles Times, May 2, 2005.  Here’s What Ocean Germs Cost You:  A UC Irvine Study Tallies the Cost of 
Treatment and Lost Wages for Beachgoers Who Get Sick.  
13 Regional Board, 2001.  Fact Sheet/Technical Report for SDRWQCB Order No. 2001-01.  P. 8. 
14 San Diego Association of Governments, 1996. Memorandum: California Department of Boating and Waterways: 
Unpublished Survey Information Regarding Beach Use.  Written to the Shoreline Erosion Committee. 
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Finally, it is important to consider the benefits of urban runoff management programs in 
conjunction with their costs.  A recent study conducted by USC/UCLA assessed the costs and 
benefits of implementing various approaches for achieving compliance with the MS4 permits in 
the Los Angeles Region.  The study found that non-structural systems would cost $2.8 billion but 
provide $5.6 billion in benefit.  If structural systems were determined to be needed, the study 
found that total costs would be $5.7 to $7.4 billion, while benefits could reach $18 billion.15  
Costs are anticipated to be borne over many years – probably ten years at least.  As can be seen, 
the benefits of the programs are expected to considerably exceed their costs.  Such findings are 
corroborated by USEPA, which found that the benefits of implementation of its Phase II storm 
water rule would also outweigh the costs.16    
 
Additional discussion of economic issues can be found at section 3 of the Fact Sheet/Technical 
Report for SDRWQCB Order No. 2001-01, available at:   
 

http://www.waterboards.ca.gov/sandiego/programs/sd_stormwater.html. 
 
VIII.  LEGAL AUTHORITY 
 
The following statutes, regulations, and Water Quality Control Plans provide the basis for the 
requirements of Order No. R9-2007-0001: CWA, California Water Code (CWC), 40 CFR Parts 
122, 123, 124 (National Pollutant Discharge Elimination System Permit Application Regulations 
for Storm Water Discharges, Final Rule), Part II of 40 CFR Parts 9, 122, 123, and 124 (National 
Pollutant Discharge Elimination System – Regulations for Revision of the Water Pollution 
Control Program Addressing Storm Water Discharges; Final Rule), Water Quality Control Plan – 
Ocean Waters of California (California Ocean Plan), Water Quality Control Plan for the San 
Diego Basin (Basin Plan), 40 CFR 131Water Quality Standards; Establishment of Numeric 
Criteria for Priority Toxic Pollutants for the State of California; Rule (California Toxics Rule), 
and the California Toxics Rule Implementation Plan. 
 
The legal authority citations below generally apply to directives in Order No. R9-2007-0001, and 
provide the Regional Board with ample underlying authority to require each of the directives of 
Order No. R9-2007-0001.  Legal authority citations are also provided with each permit section 
discussion in section X of this Fact Sheet/Technical Report.   
 
CWA 402(p)(3)(B)(ii) – The CWA requires in section 402(p)(3)(B)(ii) that permits for discharges 
from municipal storm sewers “shall include a requirement to effectively prohibit non-stormwater 
discharges into the storm sewers.” 
 
CWA 402(p)(3)(B)(iii) – The CWA requires in section 402(p)(3)(B)(iii) that permits for 
discharges from municipal storm sewers “shall require controls to reduce the discharge of 
pollutants to the maximum extent practicable, including management practices, control 
techniques and system, design and engineering methods, and such other provisions as the 
Administrator or the State determines appropriate for the control of such pollutants.”   
 
40 CFR 122.26(d)(2)(i)(B,C,E, and F) – Federal NPDES regulations 40 CFR 
122.26(d)(2)(i)(B,C,E, and F) provide that each Copermittee’s permit application “shall consist 
of:  (i) Adequate legal authority.  A demonstration that the applicant can operate pursuant to legal 
authority established by statute, ordinance or series of contracts which authorizes or enables the 

                                                 
15 LARWQCB, 2004.  Alternative Approaches to Stormwater Control.   
16 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P.  68791. 

RB-AR51911



Fact Sheet/Technical Report for  January 24, 2007 
Order No. R9-2007-0001 
 
 

13 

applicant at a minimum to: […] (B)  Prohibit through ordinance, order or similar means, illicit 
discharges to the municipal separate storm sewer; (C) Control through ordinance, order or similar 
means the discharge to a municipal separate storm sewer of spills, dumping or disposal of 
materials other than storm water; […] (E) Require compliance with condition in ordinances, 
permits, contracts or orders; and (F) Carry out all inspection, surveillance and monitoring 
procedures necessary to determine compliance and noncompliance with permit conditions 
including the prohibition on illicit discharges to the municipal separate storm sewer.” 
 
40 CFR 122.26(d)(2)(iv) – Federal NPDES regulation 40 CFR 122.26(d)(2)(iv) provides that the 
Copermittee shall develop and implement a proposed management program which “shall include 
a comprehensive planning process which involves public participation and where necessary 
intergovernmental coordination, to reduce the discharge of pollutants to the maximum extent 
practicable using management practices, control techniques and system, design and engineering 
methods, and such other provisions which are appropriate.  The program shall also include a 
description of staff and equipment available to implement the program. […]  Proposed programs 
may impose controls on a system wide basis, a watershed basis, a jurisdiction basis, or on 
individual outfalls. […]  Proposed management programs shall describe priorities for 
implementing controls.”   
 
40 CFR 122.26(d)(2)(iv)(A - D) – Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(A - D) 
require municipalities to implement controls to reduce pollutants in urban runoff from new 
development and significant redevelopment, construction, and commercial, residential, industrial, 
and municipal land uses or activities.  Control of illicit discharges is also required. 
 
CWC 13377 – CWC section 13377 provides that “Notwithstanding any other provision of this 
division, the state board or the regional boards shall, as required or authorized by the CWA, as 
amended, issue waste discharge requirements and dredged or fill material permits which apply 
and ensure compliance with all applicable provisions of the act and acts amendatory thereof or 
supplementary, thereto, together with anymore stringent effluent standards or limitation necessary 
to implement water quality control plans, or for the protection of beneficial uses, or to prevent 
nuisance.” 
 
Order No. R9-2007-0001 is an essential mechanism for achieving the water quality objectives 
that have been established for protecting the beneficial uses of the water resources in the San 
Diego Region portion of San Diego County.  Federal NPDES regulation 40 CFR 122.44(d)(1) 
requires MS4 permits to include any requirements necessary to “achieve water quality standards 
established under CWA section 303, including State narrative criteria for water quality.”  The 
term “water quality standards” in this context refers to a water body’s beneficial uses and the 
water quality objectives necessary to protect those beneficial uses, as established in the Basin 
Plan. 
 
IX. FINDINGS DISCUSSION  
 
The findings of the Order have been modified to reduce repetition in their discussions and address 
new requirements.  Each finding of the Order is provided and discussed below.  Additional 
discussion relative to the findings can be found in section X of the Fact Sheet, which provides 
discussions of the Order’s directives. 
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A.  Basis For The Order 
 
Finding A.1:  This Order is based on the federal CWA, the Porter-Cologne Water Quality 
Control Act (Division 7 of the CWC, commencing with Section 13000), applicable state and 
federal regulations, all applicable provisions of statewide Water Quality Control Plans and 
Policies adopted by the SWRCB, the Basin Plan, the California Toxics Rule, and the California 
Toxics Rule Implementation Plan.   
 
Discussion:  In 1987, Congress established CWA Amendments to create requirements for storm 
water discharges under the NPDES program, which provides for permit systems to regulate the 
discharge of pollutants.  Under the Porter-Cologne Water Quality Control Act, the SWRCB and 
Regional Water Quality Control Boards (Regional Boards) have primary responsibility for the 
coordination and control of water quality, including the authority to implement the CWA.  Porter-
Cologne (section 13240) directs the Regional Boards to set water quality objectives via adoption 
of Basin Plans that conform to all state policies for water quality control.  As a means for 
achieving those water quality objectives, Porter-Cologne (section 13243) further authorizes the 
Regional Boards to establish waste discharge requirements (WDRs) to prohibit waste discharges 
in certain conditions or areas.  Since 1990, the Regional Board has issued area-wide MS4 NPDES 
permits.  The Order will renew Order No. 2001-01 to comply with the CWA and attain water 
quality objectives in the Basin Plan by limiting the contributions of pollutants conveyed by urban 
runoff.  Further discussions of the legal authority associated with the prohibitions and directives 
of the Order are provided in section VIII this document. 
 
Finding A.2:  This Order renews NPDES Permit No. CAS0108758, which was first issued on 
July 16, 1990 (Order No. 90-42), and then renewed on February 21, 2001 (Order No. 2001-01).  
On August 25, 2005, in accordance with Order No. 2001-01, the County of San Diego, as the 
Principal Permittee, submitted a ROWD for renewal of their MS4 Permit.  
 
Discussion:  Supporting information discussing the topic of this finding can be found in section 
V of this document. 
 
B. Regulated Parties  
 
Finding No. B.1:  Each of the Copermittees listed in Table 1 of the Order owns or operates a 
MS4, through which it discharges urban runoff into waters of the United States within the San 
Diego Region.  These MS4s fall into one or more of the following categories: (1) a medium or 
large MS4 that services a population of greater than 100,000 or 250,000 respectively; or (2) a 
small MS4 that is “interrelated” to a medium or large MS4; or (3) an MS4 which contributes to a 
violation of a water quality standard; or (4) an MS4 which is a significant contributor of 
pollutants to waters of the United States.     
 
Discussion:  Section 402 of the CWA prohibits the discharge of any pollutant to waters of the 
United States from a point source, unless that discharge is authorized by a NPDES permit.  
Though urban runoff comes from a diffuse source, it is discharged through MS4s, which are point 
sources under the CWA.  Federal NPDES regulation 40 CFR 122.26(a) (iii) and (iv) provide that 
discharges from MS4s, which service medium or large populations greater than 100,000 or 
250,000 respectively, shall be required to obtain a NPDES permit.  Federal NPDES regulation 40 
CFR 122.26(a)(v) also provides that a NPDES permit is required for “A [storm water] discharge 
which the Director, or in States with approved NPDES programs, either the Director or the 
USEPA Regional Administrator, determines to contribute to a violation of a water quality 
standard or is a significant contributor of pollutants to waters of the United States.” Such sources 
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are then designated into the program. Please see Attachment 1 of the Fact Sheet/Technical Report 
for Regional Board  Order No. 2001-01 for an explanation on NPDES municipal storm water 
permit coverage for each municipality.17  The San Diego County Regional Airport Authority, 
designated a Copermittee in 2003, was previously a part of the San Diego Unified Port District 
and has an MS4 interrelated to other Copermittee MS4s.  
 
Other small MS4s, such as those serving universities and military installations, also exist within 
the watersheds of San Diego County.  While these MS4s are not subject to this Order, they are 
subject to the Phase II NPDES storm water regulations.  Over time, these MS4s will be 
designated for coverage under the SWRCB’s statewide general storm water permit for small 
MS4s. 
 
C. Discharge Characteristics  
 
Finding No. C.1:  Urban runoff contains waste, as defined in the CWC, and pollutants that 
adversely affect the quality of waters of the State.  The discharge of urban runoff from an MS4 is 
a “discharge of pollutants from a point source” into waters of the United States as defined in the 
CWA.     
 
Discussion:  Section 13050(d) of the CWC defines “waste” as “sewage and any and all other 
waste substances, liquid, solid, gaseous, or radioactive, associated with human habitation, or of 
human or animal origin, or from any producing, manufacturing, or processing operation, 
including waste placed within containers of whatever nature prior to, and for purposes of, 
disposal.”  40 CFR 122.2 defines “point source” as “any discernable, confined, and discrete 
conveyance, including but not limited to, any pipe, ditch, channel, tunnel, conduit, well, discrete 
fissure, container, rolling stock, concentrated animal feeding operation, landfill leachate 
collection system, vessel or other floating craft from which pollutants are or may be discharged.  
This term does not include return flows from irrigated agriculture or agricultural storm water 
runoff.”  40 CFR 122.2 defines “discharge of a pollutant” as “Any addition of any pollutant or 
combination of pollutants to waters of the U.S. from any point source.”  Also, the justification for 
control of pollution into waters of the state can be found at CWC section 13260(a)(1).  SWRCB 
Order WQ 2001-15 verifies that urban runoff contains waste.18 
 
Finding C.2:  The most common categories of pollutants in urban runoff include total suspended 
solids, sediment (due to anthropogenic activities); pathogens (e.g., bacteria, viruses, protozoa); 
heavy metals (e.g., copper, lead, zinc and cadmium); petroleum products and polynuclear 
aromatic hydrocarbons; synthetic organics (e.g., pesticides, herbicides, and PCBs); nutrients (e.g., 
nitrogen and phosphorus fertilizers), oxygen-demanding substances (decaying vegetation, animal 
waste), and trash.   
 
Discussion:  The National Urban Runoff Program (NURP) study showed that heavy metals, 
organics, coliform bacteria, nutrients, oxygen demanding substances (e.g., decaying vegetation), 
and total suspended solids are found at relatively high levels in urban runoff.19  It also found that 
MS4 discharges draining residential, commercial, and light industrial areas contain significant 
loadings of total suspended solids and other pollutants.  The Basin Plan goes on to identify urban 

                                                 
17 Regional Board, 2001.  Fact Sheet/Technical Report for SDRWQCB Order No. 2001-01.  Attachment 1. 
18 SWRCB, 2001. Order WQ 2001-15.  In the Matter of Petitions of Building Industry Association of San Diego 
County and Western States Petroleum Association: For Review of Waster Discharge Requirements Order No. 2001-01 
for Urban Runoff from San Diego County [NPDES No. CAS0108758] Issued by the Regional Board. 
19 Ibid. 
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runoff pollutants to include lawn and garden chemicals, household and automotive care products 
dumped or drained on streets, and sediment that erodes from construction sites.20  In addition, the 
SWRCB Urban Runoff Technical Advisory Committee (TAC) finds that urban runoff pollutants 
include sediments, nutrients, oxygen-demanding substances, heavy metals, petroleum 
hydrocarbons, pathogenic bacteria, viruses, and pesticides.21  Runoff that flows over streets, 
parking lots, construction sites, and industrial, commercial, residential, and municipal areas 
carries these untreated pollutants through storm drain networks directly to the receiving waters of 
the San Diego Region.  
  
Finding No. C.3:  The discharge of pollutants and/or increased flows from MS4s may cause or 
threaten to cause the concentration of pollutants to exceed applicable receiving water quality 
objectives and impair or threaten to impair designated beneficial uses resulting in a condition of 
pollution (i.e., unreasonable impairment of water quality for designated beneficial uses), 
contamination, or nuisance.     
 
Discussion:  The 1992, 1994, and 1996 National Water Quality Inventory Reports to Congress 
prepared by USEPA showed a trend of impairment in the nation’s waters from contaminated 
storm water and urban runoff.22  The 1998 National Water Quality Inventory Report showed that 
urban runoff discharges affect 11% of rivers, 12% of lakes, and 28% of estuaries.  The report 
states that ocean shoreline impairment due to urban runoff increased from 55% in 1996 to 63% in 
1998.  The report notes that urban runoff discharges are the leading source of pollution and the 
main factor in the degradation of surface water quality in California’s coastal waters, rivers, and 
streams.  Furthermore, the NURP study found that pollutant levels from illicit discharges were 
high enough to significantly degrade receiving water quality, and threaten aquatic life, wildlife, 
and human health.23  
 
In addition, the Region’s CWA section 303(d) list, which identifies water bodies with impaired 
beneficial uses within the region, also indicates that the impacts of urban runoff on receiving 
waters are significant.  Many of the impaired water bodies on the 303(d) list are impaired by 
constituents which have been found at high levels within urban runoff by the regional storm water 
monitoring program.24  Examples of constituents frequently responsible for beneficial use 
impairment include total and fecal coliform, heavy metals, and sediment; these constituents have 
been found at high levels in urban runoff both regionally and nationwide.25,26 
 
Finding No. C.4:  Pollutants in urban runoff can threaten human health.  Human illnesses have 
been clearly linked to recreating near storm drains flowing to coastal waters.  Also, urban runoff 
pollutants in receiving waters can bioaccumulate in the tissues of invertebrates and fish, which 
may be eventually consumed by humans.      
 
Discussion:  A landmark study, conducted by the Santa Monica Bay Restoration Project, found 
that there was an increased occurrence of illness in people that swam in proximity to a flowing 

                                                 
20 Regional Board, 1994.  Water Quality Control Plan, San Diego Basin, Region 9.  San Diego. 
21 SWRCB, 1994.  Urban Runoff Technical Advisory Committee Report and Recommendations. Nonpoint Source 
Management Program.   
22 USEPA, 2000.  Quality of Our Nation’s Waters: Summary of the National Water Quality Inventory 1998 Report to 
Congress – USEPA 841-S-00-001; Water Quality Conditions in the United States: Profile from the 1998 National 
Water Quality Inventory Report to Congress – USEPA 841-F-00-006. 
23 USEPA, 1993. Results of the Nationwide Urban Runoff Program, Volume 1 – Final Report. 
24 County of San Diego, 2005.  San Diego County Municipal Copermittees 2004-2005 Urban Runoff Monitoring. 
25 Ibid. 
26 USEPA, 1983.  Results of the Nationwide Urban Runoff Program, Volume 1 – Final Report.  
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storm drain.27  Furthermore, urban runoff pollutants in receiving waters can bioaccumulate in the 
tissues of invertebrates and fish, which may eventually be consumed by humans.  Pollutants such 
as heavy metals and pesticides, which are commonly found in urban runoff, have been found to 
bioaccumulate and biomagnify in long-lived organisms at the higher trophic levels.28  Since many 
aquatic species are utilized for human consumption, toxic substances accumulated in species’ 
tissues can pose a significant threat to public health.  USEPA supports this finding when it states, 
“As runoff flows over areas altered by development, it picks up harmful sediment and chemicals 
such as oil and grease, pesticides, heavy metals, and nutrients (e.g., nitrogen and phosphorus).  
These pollutants often become suspended in runoff and are carried to receiving waters, such and 
lakes, ponds, and streams.  Once deposited, these pollutants can enter the food chain through 
small aquatic life, eventually entering the tissues of fish and humans.”29 
 
Finding No. C.5:  Urban runoff discharges from MS4s often contain pollutants that cause 
toxicity to aquatic organisms (i.e., adverse responses of organisms to chemicals or physical agents 
ranging from mortality to physiological responses such as impaired reproduction or growth 
anomalies).  Toxic pollutants impact the overall quality of aquatic systems and beneficial uses of 
receiving waters.    
 
Discussion:  The Copermittees’ monitoring data exhibits frequent toxic conditions in urban 
runoff during storm events.  For example, persistent toxicity has been observed at the Chollas 
Creek mass loading station and the Tijuana River mass loading station.  The Chollas Creek and 
Sweetwater River mass loading stations were also identified as potential Toxicity Identification 
Evaluation (TIE) candidate sites based on toxicity to Hyalella and Selenastrum, respectively.30  
Moreover, a study of urban runoff samples from Chollas Creek, revealed toxic concentrations of 
organophospate pesticides and metals.31  Also, a water quality data assessment conducted in Aliso 
Creek in Orange County showed that storm events caused varying degrees of mortality to test 
organisms.32   
 
Finding No. C.6:  The Copermittees discharge urban runoff into lakes, drinking water reservoirs, 
rivers, streams, creeks, bays, estuaries, coastal lagoons, the Pacific Ocean, and tributaries thereto 
within ten of the eleven hydrologic units (watersheds) comprising the San Diego Region.  Some 
of the receiving water bodies have been designated as impaired by the Regional Board and the 
USEPA in 2002 pursuant to CWA section 303(d).   
 
Discussion:  This finding  identifies the Copermittees responsible for MS4 discharges in each 
watershed management area.  The list is identical to Order No. 2001-01, with the addition of the 
San Diego County Regional Airport Authority added to the San Diego Bay Watershed Management 
Area.   
 
The CWA Section 303(d) List of Impaired Waters, 2002 Update has been approved by the 
Regional Board, SWRCB, and USEPA.  This 303(d) list identifies waters that do not meet water 
quality standards after applying certain required technology-based effluent limits (“impaired” 
water bodies).  As part of this listing process, states are required to prioritize waters/watersheds 

                                                 
27 Haile, R.W., et al., 1996.  An Epidemiological Study of Possible Adverse Health Effects of Swimming in Santa 
Monica Bay.  Santa Monica Bay Restoration Project. 
28 Abel, P.D, 1996.  Water Pollution Biology. 
29 USEPA, 2000.  Storm Water Phase II Compliance Assistance Guide.  Washington D.C.  EPA 833-R-00-002. 
30 Ibid., P. ES-16. 
31 Bay, Steven M., et al.,  2001.  Characterization of Stormwater Toxicants from an Urban Watershed to Freshwater and 
Marine Organisms.  Southern California Coastal Water Research Project.  Annual Report 1999-2000. 
32 Regional Board, 2002.  Fact Sheet/Technical Report for Regional Board Order No. R9-2002-0001. 

RB-AR51916



Fact Sheet/Technical Report for  January 24, 2007 
Order No. R9-2007-0001 
 
 

18 

for future development of Total Maximum Daily Loads (TMDLs).  The 303(d) Pollutants of 
Concern or Water Quality Effect in Table 2 of the Order have been summarized from the 2002 
303(d) list which can be found in full on our website at:  
 

http://www.waterboards.ca.gov/sandiego/programs/303dlist.html. 
 
Finding No. C.7:  The Copermittees’ water quality monitoring data submitted to date documents 
persistent exceedances of Basin Plan water quality objectives for various urban runoff-related 
pollutants (diazinon, fecal coliform bacteria, total suspended solids, turbidity, metals, etc.) at 
various watershed monitoring stations.  At some monitoring stations, such as Agua Hedionda, 
statistically significant upward trends in pollutant concentrations have been observed.  Persistent 
toxicity has also been observed at some watershed monitoring stations.  In addition, 
bioassessment data indicates that the majority of watersheds have Poor to Very Poor Index of 
Biotic Integrity ratings.  In sum, the above findings indicate that urban runoff discharges are 
causing or contributing to water quality impairments, and are a leading cause of such impairments 
in San Diego County.   
 
Discussion:  The Copermittees have submitted information indicating persistent wet weather 
constituents of concern in various waterbodies of fecal coliform, total suspended solids, turbidity, 
total dissolved solids, diazinon, copper, zinc, toxicity, ammonia, biochemical oxygen demand, 
chemical oxygen demand, phosphorus, chlorpyrifos, and malathion.33  The Agua Hedionda mass 
loading station shows statistically significant trends of increasing chemical oxygen demand, total 
kjeldahl nitrogen, total phosphorus, total suspended solids, and turbidity.34  Statistically 
significant increasing trends have also been observed in Tecolote Creek (arsenic) and Chollas 
Creek (nitrate and lead).35  Persistent toxicity has been observed at the Chollas Creek mass 
loading station and the Tijuana River mass loading station.  The Chollas Creek and Sweetwater 
River mass loading stations were identified as potential Toxicity Identification Evaluation (TIE) 
candidate sites based on toxicity to Hyalella and Selenastrum, respectively.36  However, the 
toxicity was not consistent among events and relatively slight.  Bioassessment data collected 
during the 2004-2005 year indicates that the majority of the watersheds have Poor to Very Poor 
Index of Biotic Integrity ratings.37  The three sites that received Good and Very Good ratings 
were at reference sites in the Santa Margarita Watershed38 and San Luis Rey Watershed.39  In 
most of these watersheds, there are no other NPDES permits discharging to the creeks.  The few 
NPDES permits in the watersheds are mainly for recycled water which only discharges 
occasionally during the rainy season.  Because the water quality monitoring indicates 
exceedances of water quality standards and urban runoff is the main source of pollutants in the 
watersheds, it can be inferred that the urban runoff discharges are causing or contributing to water 
quality impairments, and are a leading cause of such impairments in San Diego County. 
 
Finding No. C.8:  When natural vegetated pervious ground cover is converted to impervious 
surfaces such as paved highways, streets, rooftops, and parking lots, the natural absorption and 

                                                 
33 San Diego County Copermittees, 2005. Baseline Long-Term Effectiveness Assessment, San Diego Copermittees 
Jurisdictional Urban Runoff Management Program, Final Report. P. 2-24, Table 2-5. 
34 Ibid. 
35 Ibid.  
36 County of San Diego, 2005.  San Diego County Municipal Copermittees 2004-2005 Urban Runoff Monitoring.  P. 
ES-16. 
37 Ibid., P. ES-4 – ES-19. 
38 Ibid., P. 4-11. 
39 Ibid., P. ES-7. 
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infiltration abilities of the land are lost.  Therefore, runoff leaving a developed urban area is 
significantly greater in runoff volume, velocity, peak flow rate, and duration than pre-
development runoff from the same area.  The increased volume, velocity, rate, and duration of 
runoff greatly accelerate the erosion of downstream natural channels.  Significant declines in the 
biological integrity and physical habitat of streams and other receiving waters have been found to 
occur with as little as a 10% conversion from natural to impervious surfaces.  The increased 
runoff characteristics from new development must be controlled to protect against increased 
erosion of channel beds and banks, sediment pollutant generation, or other impacts to beneficial 
uses and stream habitat due to increased erosive force.      
 
Finding No. C.9:  Urban development creates new pollution sources as human population density 
increases and brings with it proportionately higher levels of car emissions, car maintenance 
wastes, municipal sewage, pesticides, household hazardous wastes, pet wastes, trash, etc. which 
can either be washed or directly dumped into the MS4.  As a result, the runoff leaving the 
developed urban area is significantly greater in pollutant load than the pre-development runoff 
from the same area.   These increased pollutant loads must be controlled to protect downstream 
receiving water quality.   
 
Discussion (C.8 and C.9):  The Natural Resources Defense Council (NRDC) 1999 Report, 
“Stormwater Strategies, Community Responses to Runoff Pollution” identifies two main causes of 
the storm water pollution problem in urban areas.  Both causes are directly related to development 
in urban and urbanizing areas: 
 

1. Increased volume and velocity of surface runoff.  There are three types of human-made 
impervious covers that increase the volume and velocity of runoff: (i) rooftop, (ii) 
transportation imperviousness, and (iii) non-porous (impervious) surfaces.  As these 
impervious surfaces increase, infiltration will decrease, forcing more water to run off the 
surface, picking up speed and pollutants.   

 
2. The concentration of pollutants in the runoff.  Certain industrial, commercial, residential 

and construction activities are large contributors of pollutant concentrations in urban runoff.  
As human population density increases, it brings with it proportionately higher levels of car 
emissions, car maintenance wastes, municipal sewage, pesticides, household hazardous 
wastes, pet wastes, trash, etc.   

 
As a result of these two causes, runoff leaving developed urban areas is significantly greater in 
volume, velocity, and pollutant load than pre-development runoff from the same area.   
 
Studies have shown that the level of imperviousness in an area strongly correlates with the quality 
of nearby receiving waters.40  One comprehensive study, which looked at numerous areas, 
variables, and methods, revealed that stream degradation occurs at levels of imperviousness as low 
as 10 – 20%.41  Stream degradation is a decline in the biological integrity and physical habitat 
conditions that are necessary to support natural biological diversity.  For instance, few urban 
streams can support diverse benthic communities with imperviousness greater than or equal to 

                                                 
40 USEPA, 1999.  Part II.  40 CFR Parts 9, 122, 123, and 124.  National Pollutant Discharge Elimination System – 
Regulations for Revision of the Water Pollution Control Program Addressing Storm Water Discharges; Final Rule.  
Federal Register.   
41 Ibid. 
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25%.42  To provide some perspective, a medium density, single-family home area can be from 25% 
to 60% impervious (variation due to street and parking design).43  
 
To demonstrate the principle of increased volume and velocity of runoff from urbanization, the 
following figure shows the flow rate of an urban vs. a natural stream.  What the figure 
demonstrates is that urban stream flows have greater peaks and volumes, as well as shorter 
retention times than natural stream flows. The greater peak flows and volumes result in stream 
degradation through increased erosion of stream banks and damage to aquatic habitat.  The 
shorter retention times result in less time for sediments and other pollutants to settle before being 
carried out to the ocean.  This sediment, and the associated pollutants it carries, can be a 
significant cause of water quality degradation.    
 

 
 
Source: Adapted from Schueler, 199744 
 
Increased volume and velocity of runoff adversely impacts receiving waters and their beneficial 
uses in many ways.  According to the TAC report,45 increases in population density and 
imperviousness result in changes to stream hydrology including: 
 

1. Increased peak discharges compared to pre-development levels; 
2. Increased volume of storm water runoff with each storm compared to pre-development 

levels; 
3. Decreased travel time to reach receiving water; increased frequency and severity of floods; 
4. Reduced stream flow during prolonged periods of dry weather due to reduced levels of 

infiltration; 
5. Increased runoff velocity during storms due to a combination of effects of higher discharge 

peaks, rapid time of concentration, and smoother hydraulic surfaces from channelization; 
and 

                                                 
42 Ibid. 
43 Schueler, T.R., 1994.  The Importance of Imperviousness. Watershed Protection Techniques. As cited in 64 Fed. 
Reg. 68725. 
44 Schueler, T.R., 1987.  Controlling Urban Runoff: A Practical Manual for Planning and Designing Urban BMPs. 
Metropolitan Washington Council of Governments. 
45 SWRCB, 1994.  Urban Runoff Technical Advisory Committee Report and Recommendations.  Nonpoint Source 
Management Program.   

RB-AR51919



Fact Sheet/Technical Report for  January 24, 2007 
Order No. R9-2007-0001 
 
 

21 

6. Decreased infiltration and diminished ground water recharge. 
 
Even though the rainfall depths in arid watersheds are lower, watershed development can greatly 
increase peak discharge rates during rare flood events.46  A study conducted in arid watersheds 
around Riverside, CA showed that, over two decades, impervious cover increased from 9% to 
22%, which resulted in an increase of more than 100% in the peak flow rate for the two-year 
storm event.  The study also showed that the average annual storm water runoff volume had 
increased by 115% to 130% over the same time span.47 
    
Regarding the impact of urban development on urban runoff pollutant loads, the Regional Board’s 
Basin Plan states:  
 

Nonpoint source pollution is primarily the result of man’s uses of land such as urbanization, 
roads and highways, vehicles, agriculture, construction, industry, mineral extraction, 
physical habitat alteration (dredging/filling), hydromodification (diversion, impoundment, 
channelization), silviculture (logging), and other activities which disturb land.48 As a result, 
when rain falls on and drains through urban freeways, industries, construction sites, and 
neighborhoods it picks up a multitude of pollutants.  The pollutants can be dissolved in the 
runoff and quickly transported by gravity flow through a vast network of concrete channels 
and underground pipes referred to as storm water conveyance systems.  Such systems 
ultimately discharge the polluted runoff, without treatment, into the nation’s creeks, rivers, 
estuaries, bays, and oceans.49   

 
According to the Center for Watershed Protection, the quality of both surface and ground water in 
urbanizing areas of arid and semi-arid regions of the southwest is strongly shaped by 
urbanization.  Since rain events are so rare, pollutants have more time to build up on impervious 
surfaces compared to humid regions.  Therefore, the pollutant concentrations of storm water 
runoff from arid watersheds tends to be higher than that of humid watersheds.50  
 
Finding No. C.10:  Development and urbanization especially threaten environmentally sensitive 
areas (ESAs), such as water bodies designated as supporting a RARE beneficial use (supporting 
rare, threatened or endangered species) and CWA 303(d) impaired water bodies.  Such areas have 
a much lower capacity to withstand pollutant shocks than might be acceptable in the general 
circumstance.  In essence, development that is ordinarily insignificant in its impact on the 
environment may become significant in a particular sensitive environment.  Therefore, additional 
control to reduce pollutants from new and existing development may be necessary for areas 
adjacent to or discharging directly to an ESA.   
 
Discussion:  ESAs are defined in the Order as “Areas that include but are not limited to all CWA 
Section 303(d) impaired water bodies; areas designated as Areas of Special Biological 
Significance by the Basin Plan ; water bodies designated with the RARE beneficial use by the 
Basin Plan; areas designated as preserves or their equivalent under the Multi Species 
Conservation Program within the Cities and County of San Diego; and any other equivalent 
environmentally sensitive areas which have been identified by the Copermittees.”  Areas that 

                                                 
46 Schueler and Holland, 2000.  Storm Water Strategies for Arid and Semi-Arid Watersheds (Article 66).  The Practice 
of Watershed Protection.  P. 695-706. 
47 Ibid. 
48 Regional Board, 1994. Water Quality Control Plan for the San Diego Basin. P. 4-66. 
49 Ibid. P. 4-69 - 4-70. 
50 Schueler and Holland, 2000.  Storm Water Strategies for Arid and Semi-Arid Watersheds (Article 66).  The Practice 
of Watershed Protection.  P. 695-706. 
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meet this definition are inherently sensitive habitats containing unique, rare, threatened, or 
endangered species, or are not achieving their designated beneficial uses.  As discussed above, 
urban runoff is known to contain a wide range of pollutants and have demonstrated toxicity to 
plants and animals.  Therefore, it is necessary to apply additional controls for developments 
within, adjacent to, or directly discharging to ESAs.  This need for additional controls is 
addressed within each component of the Order.  USEPA supports the requirement for additional 
controls, stating “For construction sites that discharge to receiving waters that do not support their 
designated use or other waters of special concern, additional construction site controls are 
probably warranted and should be strongly considered.”51  Further support for requiring 
additional controls to reduce pollutants in discharges to ESAs can be found in Mitigation of Storm 
Water Impacts From New Developments in Environmentally Sensitive Areas, a technical report 
written by the LARWQCB.52 
 
Finding No. C.11:  Although dependent on several factors, the risks typically associated with 
properly managed infiltration of runoff (especially from residential land use areas) are not 
significant.  The risks associated with infiltration can be managed by many techniques, including 
(1) designing landscape drainage features that promote infiltration of runoff, but do not “inject” 
runoff (injection bypasses the natural processes of filtering and transformation that occur in the 
soil); (2) taking reasonable steps to prevent the illegal disposal of wastes; (3) protecting footings 
and foundations; and (4) ensuring that each drainage feature is adequately maintained in 
perpetuity.     
 
Discussion:  Infiltration is an effective means for managing urban runoff.  However, measures must 
be taken to protect groundwater quality when infiltration of urban runoff is implemented.  USEPA 
supports urban runoff infiltration and provides guidance for protection of groundwater:  “With a 
reasonable degree of site-specific design considerations to compensate for soil characteristics, 
infiltration may be very effective in controlling both urban runoff quality and quantity problems.  
This strategy encourages infiltration of urban runoff to replace the natural infiltration capacity lost 
through urbanization and to use the natural filtering and sorption capacity of soils to remove 
pollutants; however, the potential for some types of urban runoff to contaminate groundwater 
through infiltration requires some restrictions.”53  The restrictions placed on urban runoff infiltration 
in this Order are based on recommendations provided by the USEPA Risk Reduction Engineering 
Laboratory.  The SWRCB found in Order WQ 2000-11 on the appeal of the LARWQCB’s 
Standard Urban Storm Water Mitigation Plan (SUSMP) requirements that the guidance provided in 
the above referenced document by the USEPA Risk Reduction Engineering Laboratory is sufficient 
for the protection of groundwater quality from urban runoff infiltration.  To further protect 
groundwater quality, the Order also includes guidance from the LARWQCB,54 the State of 
Washington,55 and the State of Maryland.56 
 
 

                                                 
51 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  Washington D.C.  EPA/833-B-92-002. 
52 LARWQCB, 2001.  Mitigation of Storm Water Impacts From New Developments In Environmentally Sensitive 
Areas.   
53 USEPA, 1994.  Potential Groundwater Contamination from Intentional and Nonintentional Stormwater Infiltration.  
EPA 600 SR-94 051. 
54 LARWQCB, 2000.  Standard Urban Storm Water Mitigation Plan for Los Angeles County and Cities in Los Angeles 
County.     
55 Washington State Department of Ecology, 1999.  Draft Stormwater Management in Washington State.  Volume V – 
Runoff Treatment BMPs. Pub. No. 99-15.  
56 Maryland Department of the Environment, 1999.  2000 Maryland Stormwater Design Manual. Volume I.  
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D.   Urban Runoff Management Programs 
 
Finding D.1.a:  This Order specifies requirements necessary for the Copermittees to reduce the 
discharge of pollutants in urban runoff to the maximum extent practicable (MEP).  However, 
since MEP is a dynamic performance standard which evolves over time as urban runoff 
management knowledge increases, the Copermittees’ urban runoff management programs must 
continually be assessed and modified to incorporate improved programs, control measures, best 
management practices, etc.  Absent evidence to the contrary, this continual assessment, revision, 
and improvement of urban runoff management program implementation is expected to ultimately 
achieve compliance with water quality standards.   
 
Discussion:  Under CWA section 402(p), municipalities are required to reduce the discharge of 
pollutants from their MS4s to the maximum extent practicable (MEP).  MEP is the critical 
technology-based performance standard that municipalities must attain.  The MEP standard is an 
ever-evolving, flexible, and advancing concept, which considers technical and economic 
feasibility.  As knowledge about controlling urban runoff continues to evolve, so does that which 
constitutes MEP.  Reducing the discharge of storm water pollutants to the MEP requires 
Copermittees to assess each program component and revise activities, control measures, best 
management practices (BMPs), and measurable goals, as necessary to meet MEP.    
 
To achieve the MEP standard, municipalities must employ whatever BMPs are technically 
feasible (i.e., are likely to be effective) and are not cost prohibitive.  The major emphasis is on 
technical feasibility.  Reducing pollutants to the MEP means choosing effective BMPs, and 
rejecting applicable BMPs only where other effective BMPs will serve the same purpose, or the 
BMPs would not be technically feasible, or the cost would be prohibitive.  In selecting BMPs to 
achieve the MEP standard, the following factors may be useful to consider: 
 

1. Effectiveness:  Will the BMPs address a pollutant (or pollutant source) of concern? 
2. Regulatory Compliance: Is the BMP in compliance with storm water regulations as 

well as other environmental regulations? 
3. Public Acceptance: Does the BMP have public support? 
4. Cost:  Will the cost of implementing the BMP have a reasonable relationship to he 

pollution control benefits to be achieved? 
5. Technical Feasibility: Is the BMP technically feasible considering soils, geography, 

water resources, etc? 
 
If a municipality reviews a lengthy menu of BMPs and chooses to select only a few of the least 
expensive BMPs, it is likely that MEP has not been met.  On the other hand, if a municipal 
discharger employs all applicable BMPs except those where it can show that they are not 
technically feasible in the locality, or whose cost is prohibitive, it would have met the standard.  
Where a choice may be made between two BMPs that should provide generally comparable 
effectiveness, the discharger may choose the least expensive alternative and exclude the more 
expensive BMP.  However, it would not be acceptable either to reject all BMPs that would 
address a pollutant source, or to pick a BMP base solely on cost, which would be clearly less 
effective.  In selecting BMPs the municipality must make a serious attempt to comply and 
practical solutions may not be lightly rejected.  In any case, the burden would be on the municipal 
discharger to show compliance with its permit.  After selecting a menu of BMPs, it is the 
responsibility of the discharger to ensure that all BMPs are implemented.57   
 
                                                 
57 SWRCB, 1993.  Memo Entitled Definition of Maximum Extent Practicable. 
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A definition of MEP is not provided in either the federal statute or in the federal regulations.  The 
final determination regarding whether a municipality has reduced pollutants to the MEP can only 
be made by the Regional Board or the SWRCB, and not by the municipal discharger.  While the 
Regional Board or the SWRCB ultimately define MEP, it is the responsibility of the Copermittees 
to initially propose actions that implement BMPs to reduce pollution to the MEP.  In other words, 
the Copermittees’ urban runoff management programs to be developed under the Order are the 
Copermittees’ proposals of MEP.  Their total collective and individual activities conducted 
pursuant to their urban runoff management programs become their proposal for MEP as it applies 
both to their overall effort, as well as to specific activities.  The Order provides a minimum 
framework to guide the Copermittees in meeting the MEP standard.   
 
It is the Regional Board’s responsibility to evaluate the proposed programs and specific BMPs to 
determine what constitutes MEP, using the above guidance and the court’s 1994 decision in 
NRDC v. California Department of Transportation, Federal District Court, Central District of 
California.  The federal court stated that a Copermittee must evaluate and implement BMPs 
except where (1) other effective BMPs will achieve greater or substantially similar pollution 
control benefits; (2) the BMP is not technically feasible; or (3) the cost of BMP implementation 
greatly outweighs the pollution control benefits.  In the absence of a proposal acceptable to the 
Regional Board, the Regional Board will define MEP by requiring implementation of additional 
measures by the Copermittees. 
 
The Copermittees’ continual evolution in meeting the MEP standard is expected to achieve 
compliance with water quality standards.  USEPA has consistently supported this expectation.  In 
its Interim Permitting Approach for Water Quality-Based Effluent Limitations (WQBELs) in 
Storm Water Permits, USEPA states “the interim permitting approach uses best management 
practices (BMPs) in first-round storm water permits, and expanded or better-tailored BMPs in 
subsequent permits, where necessary, to provide for attainment of water quality standards.”58  
USEPA reiterated its position in 1999, when it stated regarding the Phase II municipal storm 
water regulations that “successive iterations of the mix of BMPs and measurable goals will be 
driven by the objective of assuring maintenance of water quality standards” and “EPA anticipates 
that a permit for a regulated small MS4 operator implementing BMPs to satisfy the six minimum 
control measures will be sufficiently stringent to protect water quality, including water quality 
standards […].”59 
 
Finding D.1.b:  Although the Copermittees have generally been implementing the jurisdictional 
urban runoff management programs required pursuant to Order No. 2001-01 since February 21, 
2002, urban runoff discharges continue to cause or contribute to violations of water quality 
standards.  This Order contains new or modified requirements that are necessary to improve 
Copermittees’ efforts to reduce the discharge of pollutants in urban runoff to the MEP and 
achieve water quality standards.  Some of the new or modified requirements, such as the 
expanded Watershed Urban Runoff Management Program section, are designed to specifically 
address these high priority water quality problems.  Other new or modified requirements address 
program deficiencies that have been noted during audits, report reviews, and other Regional 
Board compliance assessment activities.   
 
Discussion:  The Copermittees are required to update and expand their urban runoff management 
programs on jurisdictional, watershed, and regional levels in order to improve their efforts to 
reduce the contribution of pollutants in urban runoff to the MEP and meet water quality 

                                                 
58 Federal Register / Vol. 61, No. 166 / August 26, 1996 / P. 43761. 
59 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68753-68754. 
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standards.  Changes to Order No. 2001-01’s requirements have been made to help ensure these 
two standards are achieved by the Copermittees.   
 
The jurisdictional requirements of the Order have been changed based on findings by the 
Regional Board during typical compliance assurance activities.  The Regional Board performed 
full jurisdictional program audits of  20 of the 21 Copermittees during the Order No. 2001-01 
permit term; it also performed detailed audits on 10 of the Copermittees’ SUSMP programs.  
Where the audits found common implementation problems, requirements have been altered to 
better ensure compliance.  In addition, the Regional Board conducted detailed reviews of every 
jurisdictional annual report submitted by the Copermittees, including provision of specific 
comments to the Copermittees where improvements were found to be needed.  Again, where 
common reporting issues were found, the Order’s requirements have been changed to rectify the 
issues.  Other changes to jurisdictional requirements were based on Regional Board inspection 
findings or receipt of complaints.60 
 
To better focus on attainment of water quality standards, the Order’s watershed requirements 
have been improved.  Addressing urban runoff management on a watershed scale focuses on 
water quality results by emphasizing the receiving waters within the watershed.  The conditions 
of the receiving waters drive management actions, which in turn focus on the water quality 
problems of the receiving waters each watershed.  Improvements to watershed requirements were 
also made to facilitate better understanding of the requirements between the Regional Board and 
Copermittees. 
 
Finally, many of the required updates to the Copermittees’ programs are based on 
recommendations found in the Copermittees’ ROWD.61 
 
Finding D.1.c:  Updated Jurisdictional Urban Runoff Management Plans (JURMPs) and 
Watershed Urban Runoff Management Plans (WURMPs), and a new Regional Urban Runoff 
Management Plan (RURMP), which describe the Copermittees’ urban runoff management 
programs in their entirety, are needed to guide the Copermittees’ urban runoff management 
efforts and aid the Copermittees in tracking urban runoff management program implementation.  
It is practicable for the Copermittees to update the JURMPs and WURMPs, and create the 
RURMP, within one year, since significant efforts to develop these programs have already 
occurred.     
 
Discussion:  While development and submittal of urban runoff management plans are not 
necessary to ensure compliance of the Copermittees’ urban runoff management programs with the 
Order, the plans do serve as useful correspondence between the Copermittees and the Regional 
Board.  The plans help organize the Copermittees’ programs and guide their implementation, 
while also providing the Regional Board with a means to track Copermittee implementation.   
 
Urban runoff management plans are not necessary for ensuring compliance with the Order 
because the Order itself contains sufficient detailed requirements to ensure that compliance with 
discharge prohibitions, receiving water limits, and the narrative standard of MEP are achieved.  
Implementation by the Copermittees of programs in compliance with the Order’s requirements, 
prohibitions, and receiving water limits is the pertinent compliance standard to be used under the 

                                                 
60 Audit reports, report reviews, and inspection reports are available for review at the Regional Board office. 
61 All significant changes made to the Order’s requirements are described and explained in detail in Fact Sheet section 
X. 
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Order, as opposed to assessing compliance by reviewing the Copermittees’ implementation of 
their plans alone.   
 
Rather than being substantive components of the Order itself, the Copermittees’ urban runoff 
management plans are simply descriptions of their urban runoff management programs required 
under the Order.  These plans serve as procedural correspondence which guides program 
implementation and aids the Copermittees and Regional Board in tracking implementation of the 
programs.  In this manner, the plans are not functional equivalents of the Order.  For these 
reasons, the Copermittees’ urban runoff management plans need not be an enforceable part of the 
Order. 
 
The Copermittees’ plans and programs can be updated within one year because much of their 
plans and programs are already in existence.  In fact, many parts of their plans and programs have 
been in place for 15 years.62  Moreover, the adoption of Order No. 2001-01 required a larger scale 
reorganization of the Copermittees’ programs than Order No. R9-2007-0001, but also allowed 
one year for program updates.  The Copermittees were able to meet the time schedule required 
under Order No. 2001-01. 
 
Finding D.1.d:  Pollutants can be effectively reduced in urban runoff by the application of a 
combination of pollution prevention, source control, and treatment control BMPs.  Pollution 
prevention is the reduction or elimination of pollutant generation at its source and is the best “first 
line of defense”.  Source control BMPs (both structural and non-structural) minimize the contact 
between pollutants and flows (e.g., rerouting run-on around pollutant sources or keeping 
pollutants on-site and out of receiving waters).  Treatment control BMPs remove pollutants from 
urban runoff.  
 
Discussion:  The SWRCB finds in its Order WQ 98-01 that BMPs are effective in reducing 
pollutants in urban runoff, stating that “implementation of BMPs [is] generally the most 
appropriate form of effluent limitations when designed to satisfy technology requirements, 
including reduction of pollutants to the maximum extent practicable.”  A SWRCB TAC further 
supports this finding by recommending “that nonpoint source pollution control can be 
accomplished most effectively by giving priority to [BMPs] in the following order: 
 
1. Pollution Prevention – implementation of practices that use or promote pollution free 

alternatives; 
2. Source Control – implementation of control measures that focus on preventing or 

minimizing urban runoff from contacting pollution sources; 
3. Treatment Control – implementation of practices that require treatment of polluted runoff 

either onsite or offsite.”63 
 
Pollution prevention, the reduction or elimination of pollutant generation at its source, is an 
essential aspect of BMP implementation.  By limiting the generation of pollutants by urban 
activities, less pollutants are available to be washed from urban areas, resulting in reduced 
pollutant loads in storm water discharges from these areas.  In addition, there is no need to control 
or treat pollutants that are not initially generated.  Furthermore, pollution prevention BMPs are 

                                                 
62 Regional Board, 2000.  Comparison Between the Requirements of Tentative Order 2001-01, the Federal NPDES 
Storm Water Regulations, the Existing San Diego Municipal Storm Water Permit (Order 90-42), and Previous Drafts of 
the San Diego Municipal Storm Water Permit. 
63 SWRCB, 1994.  Urban Runoff Technical Advisory Committee Report and Recommendations.  Nonpoint Source 
Management Program.   
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generally more cost effective than removal of pollutants by treatment facilities or cleanup of 
contaminated media.64 
 
In the Pollution Prevention Act of 1990, Congress established a national policy that emphasizes 
pollution prevention over control and treatment.  CWC section 13263.3(a) also supports pollution 
prevention, stating “The Legislature finds and declares that pollution prevention should be the 
first step in a hierarchy for reducing pollution and managing wastes, and to achieve 
environmental stewardship for society.  The Legislature also finds and declares that pollution 
prevention is necessary to support the federal goal of zero discharge of pollutants into navigable 
waters.”  Finally, the Basin Plan also supports this finding by stating “To eliminate pollutants in 
storm water, one can either clean it up by removing pollutants or prevent it from becoming 
polluted in the first place.  Because of the overwhelming volume of storm water and the 
enormous costs associated with pollutant removal, pollution prevention is the only approach that 
makes sense.”65 
 
USEPA also supports the utilization of a combination of BMPs to address pollutants in urban 
runoff. For example, USEPA has found there has been success in addressing illicit discharge related 
problems through BMP initiatives like storm drain stenciling and recycling programs, including 
household hazardous waste special collection days.66  Structural BMP performance data has also 
been compiled and summarized by USEPA.67  This data indicates that structural BMPs can be 
effective in reducing pollutants in urban runoff discharges. The summary provides the performance 
ranges of various types of structural BMPs for removing suspended solids, nutrients, pathogens, 
and metals from storm water flows.  These pollutants are in general pollutants of concern in storm 
water in the San Diego Region.  For suspended solids, the least effective structural BMP type was 
found to remove 30-65% of the pollutant load, while the most effective was found to remove 65-
100% of the pollutant load. For nutrients, the least effective structural BMP type was found to 
remove 15-45% of the pollutant load, while the most effective was found to remove 65-100% of 
the pollutant load. For pathogens, the least effective structural BMP type was found to remove 
<30% of the pollutant load, while the most effective was found to remove 65-100% of the 
pollutant load. For metals, the least effective structural BMP type was found to remove 15-45% 
of the pollutant load, while the most effective was found to remove 65-100% of the pollutant 
load. 
 
Finding D.1.e:  Urban runoff needs to be addressed during the three major phases of 
development (planning, construction, and use) in order to reduce the discharge of pollutants to the 
MEP and protect receiving waters.  Development which is not guided by water quality planning 
policies and principles can unnecessarily result in increased pollutant load discharges, flow rates, 
and flow durations which can impact receiving water beneficial uses.  Construction sites without 
adequate BMP implementation result in sediment runoff rates which greatly exceed natural 
erosion rates of undisturbed lands, causing siltation and impairment of receiving waters.  Existing 
development generates substantial pollutant loads which are discharged in urban runoff to 
receiving waters.     
 
Discussion:  MS4 permits are issued to municipalities because of their land use authority.  The 
ultimate responsibility for the pollutant discharges, increased runoff, and inevitable long-term 
                                                 
64 Schueler, T.R.., 2000. Center for Watershed Protection.  Assessing the Potential for Urban Watershed Restoration, 
Article 142. 
65 Regional Board, 1994.  Water Quality Control Plan, San Diego Basin, Region 9. 
66 USEPA, 1999.  40 CFR Parts 9, 122, 123, and 124 National Pollutant Discharge Elimination System-Regulations for 
Revision of the Water Pollution Control Program Addressing Storm Water Discharges. 64 FR 68728. 
67 USEPA, 1999. Preliminary Data Summary of Urban Storm Water Best Management Practices. EPA 821-R-99-012. 
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water quality degradation that results from urbanization lies with local governments.  This 
responsibility is based on the fact that it is the local governments that have authorized the 
urbanization (i.e., conversion of natural pervious ground cover to impervious urban surfaces) and 
the land uses that generate the pollutants and runoff.  Furthermore, the MS4 through which the 
pollutants and increased flows are conveyed, and ultimately discharged into natural receiving 
waters, are owned and operated by the same local governments.  In summary, the Copermittees 
under the Order are responsible for discharges into and out of their MS4s because (1) they own 
and operate the MS4; and (2) they have the legal authority that authorizes the very development 
and land uses with generate the pollutants and increased flows in the first place.   
 
For example, since grading cannot commence prior to the issuance of a local grading permit, the 
Copermittees have a built-in mechanism to ensure that all grading activities are protective of 
receiving water quality.  The Copermittee has the authority to withhold issuance of the grading 
permit until the project proponent has demonstrated to the satisfaction of the Copermittee that the 
project will not violate their ordinances or cause the Copermittee to be in violation of its MS4 
permit.  Since the Copermittee will ultimately be held responsible for any discharges from the 
grading project by the Regional Board, the Copermittee will want to use its own permitting 
authority to ensure that whatever measures the Copermittee deems necessary to protect discharges 
into its MS4 are in fact taken by the project proponent. 
 
The Order holds the local government accountable for this direct link between its land use 
decisions and water quality degradation.  The Order recognizes that each of the three major stages 
in the urbanization process (development planning, construction, and the use or operational stage) 
are controlled by and must be authorized by the local government.  Accordingly, this permit 
requires the local government to implement, or require others to implement, appropriate best 
management practices to reduce pollutant discharges and increased flow during each of the three 
stages of urbanization. 
 
Including plans for BMP implementation during the design phase of new development and 
redevelopment offers the most cost effective strategy to reduce urban runoff pollutant loads to 
surface waters.68  The Phase II regulations for small municipalities reflect the necessity of 
addressing urban runoff during the early planning phase. Due to the greater water quality concerns 
generally experienced by larger municipalities, Phase II requirements for small municipalities are 
also applicable to larger municipalities such as the Copermittees. The Phase II regulations direct 
municipalities to develop, implement, and enforce a program to address storm water runoff from 
new development and redevelopment projects that disturb greater than or equal to one acre, 
including projects less than one acre that are part of a larger common plan of development or sale.  
The program must ensure that controls are in place that would prevent or minimize water quality 
impacts.  This includes developing and implementing strategies which include a combination of 
structural and/or non-structural BMPs appropriate to the locality.  The program must also ensure the 
adequate long-term operation and maintenance of BMPs.69 USEPA expands on the Phase II 
regulations for urban development when it recommends that Copermittees: 

 
“Adopt a planning process that identifies the municipality’s program goals (e.g., minimize 
water quality impacts resulting from post-construction runoff from new development and 
redevelopment), implementation strategies (e.g., adopt a combination of structural and/or non-
structural BMPs), operation and maintenance policies and procedures, and enforcement 

                                                 
68 USEPA, 2000. Storm Water Phase II Compliance Assistance Guide. EPA 833-R-00-002.  
69 USEPA, 1999.  40 CFR Parts 9, 122, 123, and 124 National Pollutant Discharge Elimination System-Regulations for 
Revision of the Water Pollution Control Program Addressing Storm Water Discharges; Final Rule. 64 FR 68845. 
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procedures.  In developing your program, you should consider assessing existing ordinances, 
policies, programs and studies that address storm water runoff quality.”   

 
Management of urban runoff during the construction phase is also essential.  USEPA explains in the 
preamble to the Phase II regulations that storm water discharges generated during construction 
activities can cause an array of physical, chemical, and biological water quality impacts.  
Specifically, the biological, chemical and physical integrity of the waters may become severely 
compromised due to runoff from construction sites.  Fine sediment from construction sites can 
adversely affect aquatic ecosystems by reducing light penetration, impeding sight-feeding, 
smothering benthic organisms, abrading gills and other sensitive structures, reducing habitat by 
clogging interstitial spaces within the streambed, and reducing intergravel dissolved oxygen by 
reducing the permeability of the bed material.  Water quality impairment also results, in part, 
because a number of pollutants are preferentially absorbed onto mineral or organic particles found 
in fine sediment.  The interconnected process of erosion (detachment of the soil particles), sediment 
transport, and delivery is the primary pathway for introducing key pollutants, such as nutrients, 
metals, and organic compounds into aquatic systems.70 
 
Finally, urban runoff from existing development must be addressed.  The Copermittees’ 
monitoring data exhibits that significant water quality problems exist in receiving waters which 
receive urban runoff from areas with extensive existing development, such as Chollas Creek.71  
Source identification, BMP requirements, inspections, and enforcement are all important 
measures which can be implemented to address urban runoff from existing development.  USEPA 
supports inspections and enforcement by municipalities when it states “Effective inspection and 
enforcement requires […] penalties to deter infractions and intervention by the municipal 
authority to correct violations.  Enforcement mechanisms […] also must be described.”72 
 
Finding D.1.f:  Annual reporting requirements included in this Order are necessary to meet 
federal requirements and to evaluate the effectiveness and compliance of the Copermittees’ 
programs.   
 
Discussion:  The annual reporting requirements are consistent with federal NPDES regulation 40 
CFR 122.41, which states: 
  

“The operator of a large or medium municipal separate storm sewer system of a municipal 
separate storm sewer system that has been designated by the Director under section 
122.26(a)(1)(v) of this part must submit an annual report by the anniversary of the date of the 
issuance of the permit for such a system.  The report shall include: (1) The status of 
implementing the components of the storm water management program that are established 
as permit conditions; (2) Proposed changes to the storm water management program that are 
established as permit condition,  Such proposed changes shall be consistent with § 
122.26(d)(2)iii) of this part; (3) Revisions, if necessary, to the assessment of controls and the 
fiscal analysis reported in the permit application under § 122.26(d)(2)iv) and (d)(2)(v) of this 
part; (4) A summary of data, including monitoring data, that is accumulated throughout the 
reporting year; (5) Annual expenditures and budget for year following each annual report; (6) 
A summary describing the number and nature of enforcement actions,. Inspections, and 

                                                 
70 Ibid., 64 FR 68728.  
71 County of San Diego, 2005.  San Diego County Municipal Copermittees 2004-2005 Urban Runoff Monitoring.  
Table 11-7. 
72 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
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public education programs; and (7) Identification of water quality improvements or 
degradation.” 

 
CWC section 13267 provides that “the regional board may require that any person who has 
discharged […] shall furnish, under penalty of perjury, technical or monitoring reports which the 
regional board requires.”   
 
The Regional Board must assess the reports to ensure that the Copermittees’ programs are 
adequate to assess and address water quality.  The reporting requirements can also be useful tools 
for the Copermittees to review, update, or revise their programs.  Areas or issues which have 
received insufficient efforts can also be identified and improved upon. 
 
Finding D.2.a:  The SUSMP requirements contained in this Order are consistent with Order WQ-
2000-11 adopted by the SWRCB on October 5, 2000.  In the precedential order, the SWRCB 
found that the design standards, which essentially require that urban runoff generated by 85 
percent of storm events from specific development categories be infiltrated or treated, reflect the 
MEP standard.  The order also found that the SUSMP requirements are appropriately applied to 
the majority of the Priority Development Project categories contained in Section D.1 of this 
Order.  The SWRCB also gave Regional Water Quality Control Boards the discretion to include 
additional categories and locations, such as retail gasoline outlets (RGOs), in future SUSMPs.   
 
Discussion:  The post-construction requirements and design standards contained in the SUSMP 
section of Order No. R9-2007-0001 constitute MEP and are consistent SWRCB guidance, court 
decisions, and Regional Board requirements.  The SWRCB and Regional Boards have made 
several recent decisions in regards to inclusion of SUSMP requirements in MS4 permits.  In a 
precedential decision, SWRCB WQ Order No. 2000-11, the SWRCB found that the SUSMP 
provisions constitute MEP for addressing pollutant discharges resulting from Priority 
Development Projects.  The provisions of the SUSMP section of the Order are also consistent 
with those previously issued by the Regional Board for Orange County (Order No. R9-2002-
0001) and San Diego County (Order No. 2001-01), as well as requirements in the Los Angeles 
County MS4 permit (Order No. R4-2001-182).  In SWRCB Order WQ 2001-15, the SWRCB 
reaffirmed that SUSMP requirements constitute MEP.  Moreover, the SUSMP requirements of 
the San Diego County MS4 permit  (Order No. 2001-01) were upheld when the California State 
Supreme Court declined to hear the matter on appeal. 
 
Finding D.2.b:  Controlling urban runoff pollution before it enters the MS4 through the use of a 
combination of onsite source control BMPs augmented with treatment control BMPs is important 
for the following reasons:  (1) Many end-of-pipe BMPs (such as diversion to the sanitary sewer) 
are typically ineffective during significant storm events.  Whereas, onsite source control BMPs 
can be applied during all runoff conditions; (2) End-of-pipe BMPs are often incapable of 
capturing and treating the wide range of pollutants which can be generated on a sub-watershed 
scale; (3) End-of-pipe BMPs are more effective when used as polishing BMPs, rather than the 
sole BMP to be implemented; (4) End-of-pipe BMPs do not protect the quality or beneficial uses 
of receiving waters between the source and the BMP; and (5) Offsite end-of-pipe BMPs do not 
aid in the effort to educate the public regarding sources of pollution and their prevention.  
 
Discussion:  Many end-of-pipe BMPs are designed for low flow conditions because their end-of-
pipe location prevents them from being designed for large storm events.  This results in the end-
of-pipe BMPs being overwhelmed, bypassed, or ineffective during larger storm events more 
frequently than onsite BMPs designed for larger storms.  BMPs are also frequently most effective 
for a particular type of pollutant (such as sediment).  Such BMPs may be appropriate for small 
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sites with a limited suite of pollutants generated; however, end-of-pipe BMPs must typically be 
able to address a wide range of pollutants generated by a sub-watershed, limiting their 
effectiveness.  Moreover, the location of some end-of-pipe BMPs allow for untreated pollutants 
to be discharged to and degrade receiving waters prior to their reaching the BMPs.  This fails to 
protect receiving waters, which is the purpose of BMP implementation.  Moreover, opportunities 
to educate the public regarding urban runoff pollution can be lost when end-of-pipe BMPs are 
located away from pollutant sources and out of sight.  Onsite BMPs can lead to a better 
understanding of urban runoff issues since they demonstrate urban runoff processes.        
 
Finding D.2.c:  Use of site design BMPs at new development projects can be an effective means 
for minimizing the impact of urban runoff discharges from the development projects on receiving 
waters.  Site design BMPs help preserve and restore the natural hydrologic cycle of the site, 
allowing for filtration and infiltration which can greatly reduce the volume, peak flow rate, 
velocity, and pollutant loads of urban runoff.   
 
Discussion:  The use of site design BMPs helps reduce the amount of impervious area associated 
with urbanization and allows storm water to infiltrate into the soil.  Natural vegetation and soil 
filters urban runoff and reduces the volume and pollutant loads of storm water.  Studies have 
revealed that the level of imperviousness resulting from urbanization is strongly correlated with 
the water quality impairment of nearby receiving waters.73  In many cases the impacts on 
receiving waters due to changes in hydrology can be more significant than those attributable to 
the contaminants found in storm water discharges.74  These impacts include stream bank erosion 
(increased sediment load and subsequent deposition), benthic habitat degradation, and decreased 
diversity of macroinvertebrates. 
 
The Order include requirements for developments to include  site design BMPs that mimic or 
replicate the  natural hydrologic cycle.  Open space designs which maximize pervious surfaces and 
retention of “natural” drainages have been found to reduce both the costs of development and 
pollutant export.75  Moreover, USEPA finds including plans for a “natural” site design and BMP 
implementation during the design phase of new development and redevelopment offers the most 
cost effective strategy to reduce pollutant loads to surface waters.76  In a review of the 
Copermittees’ SUSMP programs, Tetra Tech found that many SUSMP projects were not including 
this effective BMP in their plans.77 
 
Finding D.2.d:  RGOs are significant sources of pollutants in urban runoff.  RGOs are points of 
convergence for motor vehicles for automotive related services such as repair, refueling, tire 
inflation, and radiator fill-up and consequently produce significantly higher loadings of 
hydrocarbons and trace metals (including copper and zinc) than other urban areas.  To meet MEP, 
source control and treatment control BMPs are needed at RGOs that meet the following criteria: 
(a) 5,000 square feet or more, or (b) a projected Average Daily Traffic (ADT) of 100 or more 
vehicles per day.  These are appropriate thresholds since vehicular development size and volume 
of traffic are good indicators of potential impacts of urban runoff from RGOs on receiving waters.   
 

                                                 
73 USEPA, 1999.  40 CFR Parts 9, 122, 123, and 124 National Pollutant Discharge Elimination System – Regulations 
for Revision of the Water Pollution Control Program Addressing Storm Water Discharges; Final Rule. 
74 Ibid. 
75 Center for Watershed Protection, 2000.  “The Benefits of Better Site Design in Residential Subdivisions.”  
Watershed Protection Techniques.  Vol. 3. No. 2. 
76 USEPA, 1999.  40 CFR Parts 9, 122, 123, and 124 National Pollutant Discharge Elimination System – Regulations 
for Revision of the Water Pollution Control Program Addressing Storm Water Discharges; Final Rule. 
77 Tetra Tech, 2005. San Diego Urban Storm Water Mitigation Plan Program Evaluation Report. Pages 4-5. 
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Discussion:  RGOs are included in the Order as a Priority Development Project category because 
RGOs are points of confluence for motor vehicles for automotive related services such as repair, 
refueling, tire inflation, and radiator fill-up.  RGOs consequently produce significantly greater 
loadings of hydrocarbons and trace metals (including copper and zinc) than other urban areas.  To 
meet MEP, source control and structural treatment BMPs are needed at RGOs that meet the 
following criteria: (a) 5,000 square feet or more or (b) a  ADT of 100 or more vehicles per day.  
These are appropriate thresholds since vehicular development size and volume of traffic are good 
indicators of potential impacts of urban runoff from RGOs on receiving waters.   
 
This finding has been added to satisfy SWRCB WQ Order No. 2000-11’s requirements for 
including RGOs as a Priority Development Category.  Order No. 2000-11 acknowledged that a 
threshold (size, average daily traffic, etc.) appropriate to trigger SUSMP requirements should be 
developed for RGOs and that specific findings regarding RGOs should be included in MS4 
permits to justify the requirement.78  Additional detail to support the inclusion of RGOs can be 
found in Fact Sheet Section VIII.F.  
 
Finding D.2.f:  If not properly designed or maintained, certain BMPs implemented or required by 
municipalities for urban runoff management may create a habitat for vectors (e.g. mosquitoes and 
rodents).  However, proper BMP design which avoids standing water can prevent the creation of 
vector habitat.  Nuisances and public health impacts resulting from vector breeding can be 
prevented with close collaboration and cooperative effort between municipalities, local vector 
control agencies, and the State Department of Health Services during the development and 
implementation of urban runoff management programs.   
 
Discussion:  The implementation of certain structural BMPs or other urban runoff treatment 
systems can result in significant vector problems in the form of increased breeding or harborage 
habitat for mosquitoes, rodents or other potentially disease transmitting organisms.  The 
implementation of BMPs that retain water may provide breeding habitat for a variety of mosquito 
species, some of which have the potential to transmit diseases such as Western Equine 
Encephalitis, St. Louis Encephalomyelitis, and malaria. Recent BMP implementation studies by 
Caltrans79 in District 7 and District 11 have demonstrated mosquito breeding associated with 
some types of BMPs. The Caltrans BMP Retrofit Pilot study cited lack of maintenance and 
improper design as factors contributing to mosquito production.  However, a Watershed 
Protection Techniques article80 describes management techniques for selecting, designing, and 
maintaining structural treatment BMPs to minimize mosquito production.  State and local urban 
runoff management programs that include structural BMPs with the potential to retain water have 
been implemented in Florida and the Chesapeake Bay region without resulting in significant 
public health threats from mosquitoes or other vectors.81   
 
Finding D.3.a:  In accordance with federal NPDES regulations, and to ensure the most effective 
oversight of industrial and construction site discharges, discharges of runoff from industrial and 
construction sites are subject to dual (state and local) storm water regulation.  Under this dual 
system, the Regional Board is responsible for enforcing the General Construction Activities 
Storm Water Permit, SWRCB Order 97-03 DWQ, NPDES No. CAS000001 (General 
Construction Permit) and the General Industrial Activities Storm Water Permit, SWRCB Order 
                                                 
78 SWRCB, 2000.  Order WQ 2000-11.   
79 Caltrans, 2000. BMP Retrofit Pilot Studies: A Preliminary Assessment of Vector Production. 
80 Watershed Protection Techniques, 1995.  Mosquitoes in Constructed Wetlands: A Management Bugaboo? 1(4):203-
207. 
81 Shaver, E. and R. Baldwin , 1995. Sand Filter Design for Water Quality Treatment in Herricks, E., Ed. Stormwater 
Runoff and Receiving Systems: Impact, Monitoring, and Assessment, CRC Lewis Publishers, New York, NY. 
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99-08 DWQ, NPDES No. CAS000002 (General Industrial Permit), and each municipal 
Copermittee is responsible for enforcing its local permits, plans, and ordinances, which may 
require the implementation of additional BMPs than required under the statewide general permits.  
 
Discussion:  USEPA finds the control of pollutant discharges from industry and construction so 
important to receiving water quality that it has established a double system of regulation over 
industrial and construction sites.  This double system of regulation consists of two parallel 
regulatory systems with the same common objective:  to keep pollutants from industrial and 
construction sites out of the MS4.  In this double system of regulation for runoff from industrial 
and construction sites, local governments must enforce their legal authorities (i.e., local 
ordinances and permits) while the Regional Board must enforce its legal authority (i.e., statewide 
general industrial and construction storm water permits). These two regulatory systems are 
designed to complement and support each other. Municipalities are not required to enforce 
Regional Board and SWRCB permits; however, they are required to enforce their ordinances and 
permits.  The Federal regulations are clear that municipalities have responsibility to address 
runoff from industrial and construction sites which enters their MS4s.   
 
Municipalities have this responsibility because they have the authority to issue land use and 
development permits.  Since municipalities are the lead permitting authority for industrial land 
use and construction activities, they are also the lead for enforcement regarding runoff discharges 
from these sites.  For sites where the municipality is the lead permitting authority, the Regional 
Board will work with the municipality and provide support where needed.  The Regional Board 
will assist municipalities in enforcement against non-compliant sites after the municipality has 
exhibited a good faith effort to bring the site into compliance.   
 
According to USEPA, the storm water regulations envision that NPDES permitting authorities 
and municipal operators will cooperate to develop programs to monitor and control pollutants in 
storm water discharges from industrial facilities.82  USEPA discusses the “dual regulation” of 
construction sites in its Storm Water Phase II Compliance Assistance Guide,83 which states “Even 
though all construction sites that disturb more than one acre are covered nationally by an NPDES 
storm water permit, the construction site runoff control minimum measure […] is needed to 
induce more localized site regulation and enforcement efforts, and to enable operators […] to 
more effectively control construction site discharges into their MS4s.”  While the Storm Water 
Phase II Compliance Assistance Guide applies to small municipalities, it is applicable to the 
Copermittees, because they are similar in size and have the potential to discharge similar 
pollutant types as Phase II municipalities.   
 
Finding D.3.b:  Identification of sources of pollutants in urban runoff (such as municipal areas 
and activities, industrial and commercial sites/sources, construction sites, and residential areas), 
development and implementation of BMPs to address those sources, and updating ordinances and 
approval processes are necessary for the Copermittees to ensure that discharges of pollutants into 
and from its MS4 are reduced to the MEP.  Inspections and other compliance verification 
methods are needed to ensure minimum BMPs are implemented.  Inspections are especially 
important at high risk areas for pollutant discharges. 
 
Discussion:  Source identification is necessary to characterize the nature and extent of pollutants 
in discharges and to develop appropriate BMPs.  It is the first step in a targeted approach to urban 

                                                 
82 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
83 USEPA, 2000.  Storm Water Phase II Compliance Assistance Guide.  EPA 833-R-00-002. 
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runoff management.  Source identification helps identify the location of potential sources of 
pollutants in urban runoff.  Pollutants found to be present in receiving waters can then be traced 
to the sites which frequently generate such pollutants.  In this manner an inventories of sources 
can help in targeting inspections, monitoring, and potential enforcement.  This allows for limited 
inspection, monitoring, and enforcement time to be most effective.  USEPA supports source 
identification as a concept when it recommends construction, municipal, and industrial source 
identification in guidance and the federal regulations.8485   
 
The development of BMPs for identified sources will help ensure that appropriate, consistent 
controls are implemented at all types of urban development and areas.  Copermittees must reduce 
the discharge of pollutants in urban runoff to the maximum extent practicable.  To achieve this 
level of pollutant reduction, BMPs must be implemented.  Designation of minimum BMPs helps 
ensure that appropriate BMPs are implemented for various sources.  These minimum BMPs also 
serve as guidance as to the level of water quality protection required.  USEPA requires 
development and implementation of BMPs for construction, municipal, commercial, industrial, 
and residential sources at 40 CFR 122.26(d)(2)(iv)(A-D). 
 
Updating ordinances and approval processes is necessary in order for the Copermittees to control 
discharges to their MS4s.  USEPA supports updating ordinances and approval processes when it 
states “A crucial requirement of the NPDES storm water regulation is that a municipality must 
demonstrate that it has adequate legal authority to control the contribution of pollutants in storm 
water discharged to its MS4. […]  In order to have an effective municipal storm water 
management program, a municipality must have adequate legal authority to control the 
contribution of pollutants to the MS4. […] ‘Control,’ in this context, means not only to require 
disclosure of information, but also to limit, discourage, or terminate a storm water discharge to 
the MS4.”86 
 
Inspections provide a necessary means for the Copermittees to evaluate compliance of pollutant 
sources with their municipal ordinances and minimum BMP requirements.  USEPA supports 
inspections when it recommends inspections of construction, municipal, and industrial sources.87  
Inspection of high risk sources are especially important because of the ability of frequent 
inspections to help ensure compliance, thereby reducing the risk associated with such sources.  
USEPA suggests that inspections can improve compliance when it states “Effective inspection 
and enforcement requires […] penalties to deter infractions and intervention by the municipal 
authority to correct violations.”88   
 
Finding D.3.c:  Historic and current development makes use of natural drainage patterns and 
features as conveyances for urban runoff.  Urban streams used in this manner are part of the 
municipalities MS4 regardless of whether they are natural, man-made, or partially modified 
features.  In these cases, the urban stream is both an MS4 and receiving water.   
 
Discussion:  A MS4 is defined in the federal regulations as a conveyance or system of 
conveyances (including roads with drainage systems, municipal streets, catch basins, curbs, 
                                                 
84 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
85 40 CFR 122.26(d)(2)(ii) 
86 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
87 Ibid. 
88 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
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gutters, ditches, man-made channels, or storm drains), owned or operated by a Copermittee, and 
designed or used for collecting or conveying urban runoff.89  Natural drainage patterns and urban 
streams are frequently used by municipalities to collect and convey urban runoff away from 
development within their jurisdiction.  Therefore, the Regional Board considers natural drainages 
that are used for conveyances of urban runoff, regardless of whether or not they’ve been altered 
by the municipality, as both part of the MS4s and as receiving waters.  To clarify, an unaltered 
natural drainage, which receives runoff from a point source (channeled by a Copermittee to drain 
an area within their jurisdiction), which then conveys the runoff to an altered natural drainage or a 
man-made MS4, is both an MS4 and a receiving water.90 
 
Finding D.3.d:  As operators of the MS4s, the Copermittees cannot passively receive and 
discharge pollutants from third parties.  By providing free and open access to an MS4 that 
conveys discharges to waters of the U.S., the operator essentially accepts responsibility for 
discharges into the MS4 that it does not prohibit or control.  These discharges may cause or 
contribute to a condition of contamination or a violation of water quality standards.  
 
Discussion:  CWA section 402(p) requires operators of MS4s to prohibit non-storm water 
discharges into their MS4s.  This is necessary because pollutants which enter the MS4 generally 
are conveyed through the MS4 to be eventually discharged into receiving waters.  If a 
municipality does not prohibit non-storm water discharges, it is providing the pathway (its MS4) 
which enables pollutants to reach receiving waters.  Since the municipality’s storm water 
management service can result in pollutant discharges to receiving waters, the municipality must 
accept responsibility for the water quality consequences resulting from this service. Furthermore, 
third party discharges can cause a municipality to be out of compliance with its permit.  Since 
pollutants from third parties which enter the MS4 will eventually be discharged from the MS4 to 
receiving waters, the third party discharges can result in a situation of municipality non-
compliance if the discharges lead to an exceedance of water quality standards. For these reasons, 
each Copermittee must prohibit and/or control discharges from third parties to its MS4.  USEPA 
supports this concept when it states “the operators of regulated small MS4s cannot passively 
receive and discharge pollutants from third parties” and “the operator of a small MS4 that does 
not prohibit and/or control discharges into its system essentially accepts ‘title’ for those 
discharges.  At a minimum, by providing free and open access to the MS4s that convey 
discharges to the waters of the United States, the municipal storm sewer system enables water 
quality impairment by third parties.”91 
 
Finding D.3.e:  Waste and pollutants which are deposited and accumulate in the MS4 drainage 
structures will be discharged from these structures to waters of the U.S. unless they are removed 
or treated.  These discharges may cause or contribute to, or threaten to cause or contribute to, a 
condition of pollution in receiving waters.  For this reason, pollutant discharges into the MS4s 
must be reduced to the MEP unless treatment within the MS4 occurs.  
 
Discussion:  When rain falls and drains urban freeways, industries, construction sites, and 
neighborhoods it picks up a multitude of pollutants.  Gravity flow transports the pollutants to the 
MS4.  Illicit discharges and connections also contribute a significant amount of pollutants to 
MS4s.  MS4s are commonly designed to convey their contents as quickly as possible.  Due to the 
                                                 
89 USEPA, 2000.  EPA Administered Permit Programs: The National Pollutant Discharge Elimination System.  Code of 
Federal Regulations, Vol. 40, Part 122.   
90 Regional Board, 2001.  Response in Opposition to Petitions for Review of California Regional Water Quality 
Control Board San Diego Region Order No. 2001-01 – NPDES Permit No. CAS0108758 (San Diego Municipal Storm 
Water Permit). 
91 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68765-68766. 
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resulting typically high flow rates within the concrete conveyance systems of MS4s, pollutants 
which enter or are deposited in the MS4 and not removed are generally flushed unimpeded 
through the MS4 to waters of the United States.  Since treatment generally does not occur within 
the MS4, in such cases reduction of pollutants to the MEP must occur prior to discharges entering 
the MS4. 
 
The importance of this concept is supported by the tons of  wastes/pollutants that have been 
removed from the Copermittees’ MS4s as reported in their ROWD.92  Moreover, these pollutants 
will be discharged into receiving waters unless an effective MS4 and structural treatment BMP 
maintenance program is implemented by the Copermittees.  The requirement for Copermittees to 
conduct a MS4 maintenance program is specifically directed in both the Phase I and Phase II 
storm water regulations.  Regarding MS4 cleaning, USEPA states “The removal of sediment, 
decaying debris, and highly polluted water from catch basins has aesthetic and water quality 
benefits, including reducing foul odors, reducing suspended solids, and reducing the load of 
oxygen-demanding substances that reach receiving waters.”93  It goes on to say, “Catch basin 
cleaning is an efficient and cost-effective method for preventing the transport of sediment and 
pollutants to receiving water bodies.”  USEPA also finds that “Lack of maintenance often limits 
the effectiveness of storm water structural controls such as detention/retention basins and 
infiltration devices. […]  The proposed program should provide for maintenance logs and identify 
specific maintenance activities for each class of control, such as removing sediment from 
retention ponds every five years, cleaning catch basins annually, and removing litter from 
channels twice a year.”94   
 
Finding D.3.f:  Enforcement of local urban runoff related ordinances, permits, and plans is an 
essential component of every urban runoff management program and is specifically required in 
the federal storm water regulations and this Order.  Each Copermittee is individually responsible 
for adoption and enforcement of ordinances and/or policies, implementation of identified control 
measures/BMPs needed to prevent or reduce pollutants in storm water runoff, and for the 
allocation of funds for the capital, operation and maintenance, administrative, and enforcement 
expenditures necessary to implement and enforce such control measures/BMPs under its 
jurisdiction.   
 
Discussion:  The Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(A – D) are clear in 
placing responsibility on municipalities for control of urban runoff from third party activities and 
land uses to their MS4.95  In order for municipalities to assume this responsibility, they must 
implement ordinances, permits, and plans addressing urban runoff from third parties.  
Assessments for compliance with their ordinances, permits, and plans are essential for a 
municipality to ensure that third parties are not causing the municipality to be in violation of its 
municipal storm water permit.  When conditions of non-compliance are determined, enforcement 
is necessary to ensure that violations of municipality ordinances and permits are corrected.  When 
the Copermittees determine a violation of its storm water ordinance, it must pursue correction of 
the violation.  Without enforcement, third parties do not have incentive to correct violations.  
USEPA supports enforcement by municipalities when it states “Effective inspection and 

                                                 
92 San Diego County Copermittees, 2005. Report of Waste Discharge. Pages 32-33. 
93 USEPA, 1999.  Storm Water O&M Fact Sheet, Catch Basin Cleaning.  EPA 832-F-99-011. 
94 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
95 USEPA, 2000.  EPA Administered Permit Programs: The National Pollutant Discharge Elimination System.  Code of 
Federal Regulations, Vol. 40, Part 122.   
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enforcement requires […] penalties to deter infractions and intervention by the municipal 
authority to correct violations.  Enforcement mechanisms […] also must be described.”96   
 
Finding D.3.g:  Education is an important aspect of every effective urban runoff management 
program and the basis for changes in behavior at a societal level.  Education of municipal 
planning, inspection, and maintenance department staffs is especially critical to ensure that in-
house staffs understand how their activities impact water quality, how to accomplish their jobs 
while protecting water quality, and their specific roles and responsibilities for compliance with 
this Order.  Public education, designed to target various urban land users and other audiences, is 
also essential to inform the public of how individual actions impact receiving water quality and 
how these impacts can be minimized.   
 
Discussion:  Education is a critical BMP and an important aspect of the urban runoff 
management programs.  USEPA finds that “An informed and knowledgeable community is 
critical to the success of a storm water management program since it helps ensure the following:  
Greater support for the program as the public gains a greater understanding of the reasons why it 
is necessary and important [and] greater compliance with the program as the public becomes 
aware of the personal responsibilities expected of them and others in the community, including 
the individual actions they can take to protect or improve the quality of area waters.”97 
 
Regarding target audiences, USEPA also states “The public education program should use a mix 
of appropriate local strategies to address the viewpoints and concerns of a variety of audiences 
and communities, including minority and disadvantaged communities, as well as children.”   
 
Finding D.3.h:  Public participation during the development of urban runoff management 
programs is necessary to ensure that all stakeholder interests and a variety of creative solutions 
are considered.  
 
Discussion:  This finding is supported by the Phase II Storm Water Regulations, which state “early 
and frequent public involvement can shorten implementation schedules and broaden public support 
for a program.”  USEPA goes on to explain, “public participation is likely to ensure a more 
successful storm water program by providing valuable expertise and a conduit to other programs 
and governments.”98 
 
Finding D.4.a:  Since urban runoff does not recognize political boundaries, watershed-based 
urban runoff management can greatly enhance the protection of receiving waters within a 
watershed.  Such management provides a means to focus on the most important water quality 
problems in each watershed.  By focusing on the most important water quality problems, 
watershed efforts can maximize protection of beneficial use in an efficient manner.  Watershed 
management of urban runoff does not require Copermittees to expend resources outside of their 
jurisdictions.  Watershed management requires the Copermittees within a watershed to develop a 
watershed-based management strategy, which can then be implemented on a jurisdictional basis. 
 
Discussion:  In recent years, addressing water quality issues from a watershed perspective has 
increasingly gained attention.  Regarding watershed-based permitting, the USEPA Watershed-
Based NPDES Permitting Policy Statement issued on Jan. 7, 2004 states the following: 

                                                 
96 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA/833-B-92-002. 
97 USEPA, 2000.  Storm Water Phase II Compliance Assistance Guide.  EPA 833-R-00-002. 
98 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68755. 
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USEPA continues to support a holistic watershed approach to water quality management. The 
process for developing and issuing NPDES permits on a watershed basis is an important tool 
in water quality management. USEPA believes that developing and issuing NPDES permits 
on a watershed basis can benefit all watershed stakeholders, from the NPDES permitting 
authority to local community members. A watershed-based approach to point source 
permitting under the NPDES program may serve as one innovative tool for achieving new 
efficiencies and environmental results. USEPA believes that watershed-based permitting can: 
 

• lead to more environmentally effective results; 
• emphasize measuring the effectiveness of targeted actions on improvements in 

water     quality; 
• provide greater opportunities for trading and other market based approaches; 
• reduce the cost of improving the quality of the nation’s waters; 
• foster more effective implementation of watershed plans, including total 

maximum daily loads (TMDLs); and 
• realize other ancillary benefits beyond those that have been achieved under the    

CWA  (e.g., facilitate program integration including integration of Clean Water 
Act and Safe Drinking Water Act programs). 

 
Watershed-based permitting is a process that ultimately produces NPDES permits that are 
issued to point sources on a geographic or watershed basis. In establishing point source 
controls in a watershed-based permit, the permitting authority may focus on watershed goals, 
and consider multiple pollutant sources and stressors, including the level of nonpoint source 
control that is practicable. In general, there are numerous permitting mechanisms that may be 
used to develop and issue permits within a watershed approach.  

 
This USEPA guidance is in line with SWRCB and Regional Board watershed management goals.  
For example, the SWRCB’s TAC recommends watershed-based water quality protection, stating 
“Municipal permits should have watershed specific components.”  The TAC further recommends 
that “All NPDES permits and Waste Discharge Requirements should be considered for reissuance 
on a watershed basis.”   
   
In addition, the Basin Plan states that “public agencies and private organizations concerned with 
water resources have come to recognize that a comprehensive evaluation of pollutant contributions 
on a watershed scale is the only way to realistically assess cumulative impacts and formulate 
workable strategies to truly protect our water resources.  Both water pollution and habitat 
degradation problems can best be solved by following a basin-wide approach.”   
 
In light of USEPA’s policy statement and the SWRCB’s and Regional Board’s watershed 
management goals, the Regional Board seeks to expand watershed management in the regulation 
of urban runoff. Watershed-based MS4 permits can provide for more effective receiving water 
quality protection by focusing on specific water quality problems. The entire watershed for the 
receiving water can be assessed, allowing for critical areas and practices to be targeted for 
corrective actions.  Known sources of pollutants of concern can be investigated for potential water 
quality impacts.  Problem areas can then be addressed, leading to eventual improvements in 
receiving water quality.  Management of urban runoff on a watershed basis allows for specific water 
quality problems to be targeted so that efforts result in maximized water quality improvements.99   

                                                 
99 Regional Board, 2004. San Diego County Municipal Storm Water Permit Reissuance Analysis Summary. P. 1. 
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Finding D.4.b:  Some urban runoff issues, such as residential education, can be effectively 
addressed on a regional basis.  Regional approaches to urban runoff management can improve 
program consistency and promote sharing of resources, which can result in implementation of 
more efficient programs.   
 
Discussion:  Regional activities are generally directed at developing consistency between 
watershed and jurisdictional programs (e.g., through standards development), and collaborating 
on program activities such as education and monitoring to ease implementation and make the 
most of economies of scale.  The Copermittees report having come to an understanding that 
jurisdictional, watershed, and regional programs cannot be effectively developed and 
implemented in isolation.  In addition, the Copermittees, through WURMP implementation 
efforts, have learned that many watershed activities can be more effectively implemented (e.g., 
achieve more water quality benefits) at the regional level due to economies of scale and agree 
watershed protection should be increasingly emphasized as a focal point of Copermittee efforts 
under the re-issued Permit.100   
 
Finding D.4.c:  Both regionally and on a watershed basis, it is important for the Copermittees to 
coordinate their water quality protection and land use planning activities to achieve the greatest 
protection of receiving water bodies.  Copermittee coordination with other watershed stakeholders, 
especially Caltrans, the Department of Defense, and Native American Tribes, is also important.  
Establishment of a management structure, within which the Copermittees subject to this Order will 
fund and coordinate those aspects of their joint obligations, will help promote implementation of 
urban runoff management programs on a watershed and regional basis in a most cost effective 
manner. 
 
Discussion:  Conventional planning and zoning can be limited in their ability to protect the 
environmental quality of creeks, rivers, and other waterbodies.  Watershed-based planning is often 
ignored, despite the fact that receiving waters unite land by collecting runoff from throughout the 
watershed.  Since watersheds unite land, they can be used as an effective basis for planning.  
Watershed-based planning enables local and regional areas to realize economic, social, and other 
benefits associated with growth, while conserving the resources needed to sustain such growth, 
including water quality.  This type of planning can involve four steps:  (1) Identify the watersheds 
shared by the participating jurisdictions; (2) Identify, assess, and prioritize the natural, social, and 
other resources in the watersheds; (3) Prioritize areas for growth, protection, and conservation, 
based on prioritized resources; and (4) Develop plans and regulations to guide growth and protect 
resources.  Local governments have started with simple, yet effective, steps toward watershed 
planning, such as adopting a watershed-based planning approach, articulating the basic strategy in 
their General Plans, and beginning to pursue the basic strategy in collaboration with neighboring 
local governments who share the watersheds.  Examples of new mechanisms created to facilitate 
watershed-based planning and zoning include the San Francisquito Creek Watershed Coordinated 
Resource Management Process and the Santa Clara Basin Watershed Management Initiative.101   
 
E. Statute and Regulatory Considerations 
 
Finding E.1:  The Receiving Water Limitations (RWL) language specified in this Order is 
consistent with language recommended by USEPA and established in SWRCB Water Quality 
Order 99-05, adopted by the SWRCB on June 17, 1999.  The RWL in this Order require 

                                                 
100 San Diego County Copermittees, 2005. Report Of Waste Discharge.  P. C.14. 
101 BASMAA, 1999.  Start at the Source.  Forbes Custom Publishing.�
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compliance with water quality standards through an iterative approach requiring the 
implementation of improved and better-tailored BMPs over time.  Compliance with receiving 
water limits based on applicable water quality standards is necessary to ensure that MS4 
discharges will not cause or contribute to violations of water quality standards and the creation of 
conditions of pollution. 
 
Discussion:  The RWLs in the Order require compliance with water quality standards through an 
iterative approach for implementing improved and better-tailored BMPs over time. The iterative 
BMP process requires the implementation of increasingly stringent BMPs until receiving water 
standards are achieved.  This is necessary because implementation of BMPs alone cannot ensure 
attainment of receiving water quality standards.  For example, a BMP that is effective in one 
situation may not be applicable in another.  An iterative process of BMP development, 
implementation, and assessment is needed to promote consistent compliance with receiving water 
quality objectives.  If assessment of a given BMP confirms that the BMP is ineffective, the 
iterative process should be restarted, with redevelopment of a new BMP that is anticipated to 
result in compliance with receiving water quality objectives.   
 
The issue of whether storm water discharges from MS4s must meet water quality standards has 
been intensely debated in past years.  The argument arises because CWA section 402(p) fails to 
clearly state that municipal dischargers of storm water must meet water quality standards.  On the 
issue of industrial discharges of storm water, the statute clearly indicates that industrial dischargers 
must meet both (1) the technology-based standard of “best available technology economically 
achievable (BAT)” and (2) applicable water quality standards.  On the issue of municipal discharges 
however, the statute states that municipal dischargers must meet (1) the technology-based standard 
of  MEP” and (2) “such other provisions that the Administrator or the State determines appropriate 
for the control of such pollutants.”  The statute fails, however, to specifically state that municipal 
dischargers must meet water quality standards. 
 
As a result, the municipal storm water dischargers have argued that they do not have to meet water 
quality standards; and that they only are required to meet MEP.  Environmental interest groups 
maintain that not only do MS4 discharges have to meet water quality standards, but that MS4 
permits must also comply with numeric effluent limitations for the purpose of meeting water quality 
standards.  On the issue of water quality standards, USEPA, the SWRCB, and the Regional Board 
have consistently maintained that MS4s must indeed comply with water quality standards.  On the 
issue of whether water quality standards must be met by numeric effluent limits, USEPA, the 
SWRCB (in Orders WQ 91-03 and WQ 91-04), and the Regional Board have maintained that MS4 
permits can, at this time, contain narrative requirements for the implementation of BMPs in place of 
numeric effluent limits.   
 
In addition to relying on USEPA’s legal opinion concluding that MS4s must meet MEP and water 
quality standards, the SWRCB also relied on the CWA’s explicit authority for States to require 
“such other provisions that the Administrator or the State determines appropriate for the control of 
such pollutants” in addition to the technology-based standard of MEP.  To further support its 
conclusions that MS4 permit dischargers must meet water quality standards, the SWRCB relied on 
provisions of the CWC that specify that all waste discharge requirements must implement 
applicable Basin Plans and take into consideration the appropriate water quality objectives for the 
protection of beneficial uses. 
 
The SWRCB first formally concluded that permits for MS4s must contain effluent limitations 
based on water quality standards in its Order WQ 91-03.  In that Order, the SWRCB also 
concluded that it was appropriate for Regional Boards to achieve this result by requiring best 
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management practices, rather than by inserting numeric effluent limitations into MS4 permits.  
Later, in Order WQ 98-01, the SWRCB prescribed specific precedent setting Receiving Water 
Limitations language to be included in all future MS4 permits.  This language specifically 
requires that MS4 dischargers meet water quality standards and allows for the use of narrative 
BMPs (increasing in stringency and implemented in an iterative process) as the mechanism by 
which water quality standards can be met.  
 
In Order WQ 99-05, the SWRCB modified its receiving water limitations language in Order WQ 
98-01 to meet specific objections by USEPA (the modifications resulted in stricter compliance 
with water quality standards).  SWRCB Order WQ 99-05 states:  
 

“In Order WQ 98-01, the SWRCB ordered that certain receiving water limitation language be 
included in future municipal storm water permits.  Following inclusion of that language in 
permits issued by the San Francisco Bay and San Diego Regional Boards for Vallejo and 
Riverside respectively, the USEPA objected to the permits. The USEPA objection was based 
on the receiving water limitation language. The USEPA has now issued those permits itself 
and has included receiving water limitation language it deems appropriate.  
 
In light of USEPA’s objection to the receiving water limitation language in Order WQ 98-01 
and its adoption of alternative language, the SWRCB is revising its instructions regarding 
receiving water limitation language for municipal storm water permits. It is hereby ordered that 
Order WQ 98-01 will be amended to remove the receiving water limitation language contained 
therein and to substitute the USEPA language. Based on the reasons stated here, and as a 
precedent decision, the following receiving water limitation language shall be included in future 
municipal storm water permits.”   

 
In 1999 case involving MS4 permits issued by USEPA to several Arizona cities (Defenders of 
Wildlife v. Browner, 1999, 197 F. 3d 1035), the United States Court of Appeals for the Ninth Circuit 
upheld USEPA’s requirement for MS4 dischargers to meet water quality standards, but it did so on 
the basis of USEPA’s discretion rather than on the basis of strict compliance with the Clean Water 
Act.  In other words, while holding that the Clean Water Act does not require all MS4 discharges to 
comply strictly with state water quality standards, the Court also held that USEPA has the authority 
to determine that ensuring strict compliance with state water quality standards is necessary to 
control pollutants.  On the question of whether MS4 permits must contain numeric effluent 
limitations, the court upheld USEPA’s use of iterative BMPs in place of numeric effluent limits. 
 
On October 14, 1999, the SWRCB issued a legal opinion on the federal appellate decision and 
provided advice to the Regional Boards on how to proceed in the future.  In the memorandum, the 
SWRCB concludes that the recent Ninth Circuit opinion upholds the discretion of USEPA and the 
State to (continue to) issue permits to MS4s that require compliance with water quality standards 
through iterative BMPs.  Moreover, the memorandum states that “[…] because most MS4 
discharges enter impaired water bodies, there is a real need for permits to include stringent 
requirements to protect those water bodies.  As TMDLs are developed, it is likely that MS4s will 
have to participate in pollutant load reductions, and the MS4 permits are the most effective 
vehicles for those reductions.”  In summary, the SWRCB found that the Regional Boards should 
continue to include the RWL established in SWRCB Order WQ 99-05 in all future permits.  
 
The issue of the RWLs language was also central to BIA’s (and others’) appeal of Order No. 
2001-01 (Order No. R9-2007-0001 serves as the reissuance of Order No. 2001-01).  BIA 
contended that the MEP standard was a ceiling on what could be required of the Copermittees in 
implementing their urban runoff management programs, and that Order No. 2001-01’s receiving 
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water limitations requirements exceeded that ceiling.  In other words, BIA argued that the 
Copermittees could not be required to comply with receiving water limitations if they 
necessitated efforts which went beyond the MEP standard.  Again, the courts upheld the Regional 
Board’s discretion to require compliance with water quality standards in municipal storm water 
permits, without limitation.  The Court of Appeal, Fourth Appellate District found that the 
Regional Board has “the authority to include a permit provision requiring compliance with water 
quality standards.”102  On further appeal by BIA, the California State Supreme Court declined to 
hear the matter. 
 
While implementation of the iterative BMP process is a means to achieve compliance with water 
quality objectives, it does not shield the discharger from enforcement actions for continued non-
compliance with water quality standards.  Consistent with USEPA guidance,103 regardless of 
whether or not an iterative process is being implemented, discharges that cause or contribute to a 
violation of water quality standards are in violation of Order No. R9-2007-0001.     
 
Finding E.2:  The Basin Plan identifies the following beneficial uses for water bodies in the 
Santa Diego County watersheds: Municipal and Domestic Supply (MUN), Agricultural Supply 
(AGR), Industrial Process Supply (PROC), Industrial Service Supply (IND), Ground Water 
Recharge (GWR), Contact Water Recreation (REC1) Non-contact Water Recreation (REC2), 
Warm Freshwater Habitat (WARM), Cold Freshwater Habitat (COLD), Wildlife Habitat 
(WILD), Rare, Threatened, or Endangered Species (RARE), Freshwater Replenishment (FRSH), 
Hydropower Generation (POW), and Preservation of Biological Habitats of Special Significance 
(BIOL).  The following additional beneficial uses are identified for coastal waters of San Diego 
County:  Navigation (NAV), Commercial and Sport Fishing (COMM), Estuarine Habitat (EST), 
Marine Habitat (MAR), Aquaculture (AQUA), Migration of Aquatic Organisms (MIGR), 
Spawning, Reproduction, and/or Early Development (SPWN), and Shellfish Harvesting 
(SHELL).   
 
Discussion:  The San Diego County watersheds include all of Carlsbad, San Dieguito, 
Penasquitos, San Diego, Pueblo, Sweetwater, and Otay watersheds, and portions of Santa 
Margarita, San Luis Rey, and Tijuana watersheds.  Major Rivers include the Santa Margarita 
River, the San Luis Rey River, San Dieguito River, San Diego River, Sweetwater River, Otay 
River and the Tijuana River.  Major coastal waterbodies include Buena Vista Lagoon, Agua 
Hedionda Lagoon, Batiquitos Lagoon, San Elijo Lagoon, San Dieguito Lagoon, Los Penasquitos 
Lagoon, Mission Bay, San Diego Bay, Tijuana River estuary, and the Pacific Ocean.  Major 
inland waterbodies include Lake Henshaw, Lake Wohlford, Lake Hodges, Sutherland Reservoir, 
Miramar Reservoir, San Vicente Reservoir, El Capitan Reservoir, Cuyamaca Reservoir, 
Sweetwater Reservoir, Loveland Reservoir, Otay Lakes, Barrett Lake and Morena Reservoir.  
 
The San Diego County watersheds are approximately 2820 square miles and includes 
unincorporated portions of San Diego County, the Cities of Carlsbad, Chula Vista, Coronado, Del 
Mar, El Cajon, Encinitas, Escondido, Imperial Beach, La Mesa, Lemon Grove, National City, 
Oceanside, Poway, San Diego, San Marcos, Santee, Solana Beach, Vista, as well as the San 
Diego Unified Port District and the San Diego County Regional Airport Authority, portions of the 
Cleveland National Forests, and the several Indian Reservations.  Approximately 2.8 million 
people reside within the permitted area.  Approximately 442 thousand people reside in the 
unincorporated area while the rest reside within the cities.   

                                                 
102 Building Industry Association et al., v. State Water Resources Control Board, et al.  2004. 
103 USEPA, 1998.  Jan. 21, 1998 correspondence, “SWRCB/OCC File A-1041 for Orange County,” from Alexis 
Strauss to Walt Petit, and March 17, 1998 correspondence from Alexis Strauss to Walt Petit.  
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Finding E.3:  This Order is in conformance with SWRCB Resolution No. 68-16 and the federal 
Antidegradation Policy described in 40 CFR 131.12.   
 
Discussion:  Urban runoff management programs are required to be designed to reduce pollutants 
in urban runoff to the maximum extent practicable and achieve compliance with water quality 
standards.   Therefore, implementation of urban runoff management programs, which satisfy the 
requirements of Order No. R9-2007-0001, will prevent violations of receiving water quality 
standards.  The Basin Plan states that “Water quality objectives must […] conform to US EPA 
regulations covering antidegradation (40 CFR 131.12) and State Board Resolution 68-16, 
Statement of Policy with Respect to Maintaining High Quality of Waters in California.”   As a 
result, when water quality standards are met through the implementation of urban runoff 
management programs, USEPA and SWRCB antidegradation policy requirements are also met.  
 
Finding E.4:  Section 6217(g) of the Coastal Zone Act Reauthorization Amendments of 1990 
(CZARA) requires coastal states with approved coastal zone management programs to address 
non-point pollution impacting or threatening coastal water quality.  CZARA addresses five 
sources of non-point pollution: agriculture, silviculture, urban, marinas, and hydromodification.  
This NPDES permit addresses the management measures required for the urban category, with 
the exception of septic systems.  The adoption and implementation of this NPDES permit relieves 
the Permittee from developing a non-point source plan, for the urban category, under CZARA.  
The Regional Board addresses septic systems through the administration of other programs.   
 
Discussion:  Coastal states are  required to develop programs to protect coastal waters from 
nonpoint source pollution, as mandated by the federal CZARA.  CZARA Section 6217 identifies 
polluted runoff as a significant factor in coastal water degradation, and requires implementation 
of management measures and enforceable policies to restore and protect coastal waters.  In lieu of 
developing a separate NPS program for the coastal zone, California’s NPS Pollution Control 
Program was updated in 2000 to address the requirements of both the CWA section 319 and the 
CZARA section 6217 on a statewide basis.  The California Coastal Commission (CCC), the 
SWRCB, and the nine Regional Water Quality Control Boards are the lead State agencies for 
upgrading the program, although 20 other State agencies also participate.   Pursuant to the 
CZARA (6217(g) Guidance Document  the development of urban runoff management programs 
pursuant to this NPDES permit fulfills the need for coastal cities to develop an urban runoff non-
point source plan identified in the State’s Non-point Source Program Strategy and 
Implementation Plan.104 
 
Finding E.5:  Section 303(d)(1)(A) of the CWA requires that “Each state shall identify those 
waters within its boundaries for which the effluent limitations…are not stringent enough to 
implement any water quality standard (WQS) applicable to such waters.”  The CWA also requires 
states to establish a priority ranking of impaired waterbodies known as Water Quality Limited 
Segments and to establish TMDLs for such waters.  This priority list of impaired waterbodies is 
called the Section 303(d) List.  The current Section 303(d) List was approved by the State Water 
Resources Control Board on February 4, 2003 and on July 25, 2003 by USEPA.   
 
Discussion:  Section 303(d) of the federal CWA (CWA, 33 USC 1250, et seq., at 1313(d)), 
requires States to identify waters that do not meet water quality standards after applying certain 
required technology-based effluent limits (“impaired” water bodies).  States are required to 
compile this information in a list and submit the list to USEPA for review and approval. This list 

                                                 
104  SWRCB/CCC, 2000.  Nonpoint Source Program Strategy And Implementation Plan, 1998-2013 (PROSIP). 
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is known as the Section 303(d) list of impaired waters. As part of this listing process, States are 
required to prioritize waters/watersheds for future development of  TMDL. The SWRCB and 
Regional Boards have ongoing efforts to monitor and assess water quality, to prepare the Section 
303(d) list, and to subsequently develop TMDLs.  The 2002 California 303(d) List identifies 
impaired receiving water bodies and their watersheds within the State of California.  Urban runoff 
that is discharged from the Copermittee’s MS4s is a leading cause of receiving water quality 
impairment in the San Diego Region.  
 
Finding E.6:  This Order fulfills a component of the TMDL Implementation Plan adopted by this 
Regional Board on August 14, 2002 for diazinon in Chollas Creek by establishing  WQBELs for 
the Cities of San Diego, Lemon Grove, and La Mesa, the County of San Diego, and the San 
Diego Unified Port District; and by requiring: 1) legal authority, 2) implementation of a diazinon 
toxicity control plan and a diazinon public outreach/ education program, 3) achievement of the 
Compliance Schedule, and 4) a monitoring program.  The establishment of WQBELs expressed 
as iterative BMPs to achieve the WLA compliance schedule is appropriate and is expected to be 
sufficient to achieve the WLA specified in the TMDL.    
 
Discussion:  On August 14, 2002, the Regional Board adopted the TMDL Implementation Plan105 
for diazinon in Chollas Creek by establishing  WQBELs for the Cities of San Diego, Lemon Grove, 
and La Mesa, the County of San Diego, and the San Diego Unified Port District.  The adopted 
Implementation Plan states: 

 
“The Regional Board will revise existing waste discharge requirements / NPDES permits to 
incorporate effluent limitations in conformance with the Waste Load Allocations for diazinon 
as specified above.  Modifications to the MS4 Permit can occur when the permit is reopened 
or during scheduled permit reissuance.  Compliance with numeric limitations for diazinon 
will be required in accordance with a phased schedule of compliance. The compliance 
schedule will be jointly developed by the Regional Board and the Chollas Creek stakeholders 
and will be finalized no later than one year following adoption of this TMDL by the Regional 
Board. The phased compliance schedule will apply only to attainment of numeric limitations 
for diazinon. All other requirements of this TMDL will be immediately effective upon 
incorporation into applicable NPDES permits.” 

 
On September 30, 2004, the compliance schedule was developed.  The Order incorporates the 
compliance schedule.  The TMDL Implementation Plan requires 1) Legal authority, 2) 
Implementation of a diazinon toxicity control plan and a diazinon public outreach / education 
program, 3) Achievement of the Compliance Schedule, and 4) Monitoring program.  These 
requirements have been incorporated in the Order.  The Implementation Plan states:  

 
“The municipal Copermittees in the Chollas Creek watershed shall implement the 
requirements of the MS4 Permit.” And 
 
“The Regional Board will use its enforcement authority as necessary to ensure compliance 
with applicable waste discharge requirements and Basin Plan waste discharge prohibitions.” 

 
Finding E.7:  This Order fulfills a component of the TMDL Implementation Plan adopted by this 
Regional Board on February 9, 2005 for dissolved copper in Shelter Island Yacht Basin (SIYB) 
by establishing WQBELs expressed as BMPs to achieve the WLA of 30 kg copper / year for the 

                                                 
105 Regional Board, 2002. Basin Plan Amendment, Attachment A to Resolution No. R9-2002-0123, Chollas Creek 
Diazinon Total Maximum Daily Load.  P. 6-8. 
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City of San Diego and the San Diego Unified Port District.  The establishment of WQBELs 
expressed as BMPs is appropriate and is expected to be sufficient to achieve the WLA specified 
in the TMDL. 
 
Discussion:  On February 9, 2005, the Regional Board adopted the TMDL Implementation 
Plan106 for dissolved copper in the SIYB by establishing WQBELs expressed as BMPs to achieve 
the WLAs for the San Diego Unified Port District and to a much lesser extent the City of San 
Diego.  The TMDL Implementation Plan states: 

 
“The Regional Board will regulate discharges of copper to SIYB through the issuance of 
WDRs, Waivers of WDRs (waivers), or adoption of Waste Discharge prohibitions.”  And 
 
“The Regional Board will amend Order No. 2001-01, “Waste Discharge Requirements for 
Discharges of Urban Runoff from the Municipal Separate Storm / Sewer Systems” to require 
that discharges of copper into SIYB waters via the City’s municipal separate storm sewer 
system not exceed a 30 mg/kg wasteload for copper.” 

 
The Order is a WDR, therefore the discharge of copper to SIYB is regulated as required in the 
TMDL Implementation Plan.  As stated in Finding A.2, the Order renews Order No. 2001-01, 
therefore the TMDL Implementation Plan requirements are included in this Order.  The 
establishment of WQBELs expressed as BMPs is appropriate and is expected to be sufficient to 
achieve the WLAs specified in the TMDL.   
 
Finding E.8:  This Order establishes WQBELs and conditions consistent with the requirements 
and assumptions of the WLAs in the TMDLs as required by 40 CFR 122.44(d)(1)(vii)(B). 
 
Discussion:  The establishment of WQBELs expressed as iterative BMPs to achieve the WLA 
compliance schedule is appropriate and is expected to be sufficient to achieve the WLAs 
specified in the TMDL.   
 
Finding E.9:  Requirements in this Order that are more explicit than the federal storm water 
regulations in 40 CFR 122.26 are prescribed in accordance with the CWA section 402(p)(3)(iii) 
and are necessary to meet the MEP standard. 
 
Discussion:  The CWA explicitly preserves independent state authority to enact and implement 
its own standards and requirements, provided that such standards and requirements are at least as 
stringent as those that would be mandated by the CWA and the federal regulations.  For example, 
as one general overriding principle, CWA section 510 states “nothing in this chapter shall (1) 
preclude or deny the right of any State or political subdivision thereof or interstate agency to 
adopt or enforce (A) any standard or limitation respecting discharges of pollutants, or (B) any 
requirement respecting control or abatement of pollution […].”  When relating specifically to 
storm water, CWA section 402(p)(3)(B)(iii) clearly provides states with wide-ranging discretion, 
stating that municipal storm water permits “[s]hall require controls to reduce the discharge of 
pollutants to the maximum extent practicable, including management practices, control 
techniques and system, design and engineering methods, and such other provisions as the 
Administrator or the State determines appropriate for the control of such pollutants”  

                                                 
106 Regional Board, 2005. Basin Plan Amendment, Attachment A to Resolution No. R9-2005-0019, Amendment to the 
Water Quality Control Plan for the San Diego Region to Incorporate a Total Maximum Daily Load for Dissolved 
Copper in Shelter Island Yacht Basin, San Diego Bay.  P. 5. 
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Therefore, where the Order contains requirements more specific than those included in the federal 
NPDES regulations 40 CFR 122.26(d), it is seeking to meet the above CWA requirements, as 
well as other particular federal NPDES regulations such as 40 CFR 122.44(d)(1)(i).  This federal 
NPDES regulation requires NPDES permits to include limitations to “control all pollutants or 
pollutant parameters (either conventional, nonconventional, or toxic pollutants) which the 
Director determines are or may be discharged at a level which will cause, have the reasonable 
potential to cause, or contribute to an excursion above any State water quality standard, including 
State narrative criteria for water quality.”  Given the continued impact of urban runoff on 
receiving waters within the San Diego region, increased specificity in municipal storm water 
permits is necessary to meet the above CWA and federal regulation requirements.  
 
In a 1992 decision, the U.S. Court of Appeals for the Ninth Circuit (NRDC v. USEPA, 966 F.2d 
1292) interpreted the language in Clean Water Act section 402(p)(3)(B)(iii) as providing the State 
with substantial discretion and authority:  “[t]he language in (iii), above, requires the 
Administrator or the State to design controls.  Congress did not mandate a minimum standards 
approach or specify that USEPA develop minimal performance requirements […] we must defer 
to USEPA on matters such as this, where USEPA has supplied a reasoned explanation of its 
choices.”  The decision in essence holds that USEPA and the States are authorized to require 
implementation of storm water control programs that, upon “reasoned explanation,” accomplish 
the goals of CWA section 402(p).  The Ninth Circuit Court of Appeals further reinforced the 
State’s authority in this area more recently in 1999.  In Defenders of Wildlife v. Browner (1999) 
Case No. 98-71080, the Court cited the language of CWA section 402(p)(3)(B)(iii) and stated 
“[t]hat provision gives the USEPA discretion to determine what pollution controls are 
appropriate.  As this court stated in NRDC v. USEPA, ‘Congress gave the administrator 
discretion to determine what controls are necessary […].’”  
 
Furthermore, the increased specificity included in the Order is in line with USEPA guidance 
included in its Guidance Manual for the Preparation of Part 2 of the NPDES Permit Applications 
for Discharges from Municipal Separate Storm Sewer Systems107 and its Interim Permitting 
Approach for Water Quality-Based Effluent Limitations in Storm Water Permits.108  Where the 
permit is more specific than the federal regulations, it is frequently based on the 
recommendations of the Guidance Manual.  The Interim Permitting Approach also supports 
increased specificity in storm water permits, recommending that municipal storm water permits 
use BMPs in first-round storm water permits, and expanded or better-tailored BMPs in 
subsequent permits, where necessary, to provide for the attainment of water quality standards.  In 
cases where adequate information exists to develop more specific conditions or limitations to 
meet water quality standards, these conditions or limitations are to be incorporated into storm 
water permits, as necessary and appropriate.”  It is important to note that the SWRCB cited 
USEPA’s Interim Permitting Approach as support for its decision which upheld the increased 
specificity of numeric sizing criteria requirements for post-construction BMPs as appropriate 
requirements in municipal storm water permits.   
 
Finding E.10:  Urban runoff treatment and/or mitigation must occur prior to the discharge of 
urban runoff into a receiving water.  Federal regulations at 40 CFR 131.10(a) state that in no case 
shall a state adopt waste transport or waste assimilation as a designated use for any waters of the 

                                                 
107 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
108 USEPA, 1996.  Interim Permitting Approach for Water Quality-Based Effluent Limitations in Storm Water Permits.  
61 FR 43761.��
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U.S.  Authorizing the construction of an urban runoff treatment facility within a water of the U.S., 
or using the water body itself as a treatment system or for conveyance to a treatment system, 
would be tantamount to accepting waste assimilation as an appropriate use for that water body.  
Furthermore, the construction, operation, and maintenance of a pollution control facility in a 
water body can negatively impact the physical, chemical, and biological integrity, as well as the 
beneficial uses, of the water body.  This is consistent with USEPA guidance to avoid locating 
structural controls in natural wetlands.   
 
Discussion:  Urban runoff treatment and/or mitigation in accordance with any of the 
requirements in the Order must occur prior to the discharge of storm water or urban runoff into 
receiving waters.  Allowing polluted runoff to enter receiving waters prior to treatment to the 
MEP will result in degradation of the water body and potential exceedances of water quality 
standards, from the discharge point to the point of dissipation, infiltration, or treatment.  
Furthermore, the construction, operation, and maintenance of a pollution control facility in a 
water body can negatively impact the physical, chemical, and biological integrity, as well as the 
beneficial uses, of the water body.  This requirement is supported by federal regulation 40 CFR 
131.10(a) and USEPA guidance.  According to USEPA,109 “To the extent possible, municipalities 
should avoid locating structural controls in natural wetlands.  Before considering siting of 
controls in a natural wetland, the municipality should demonstrate that it is not possible or 
practicable to construct them in sites that do not contain natural wetlands… Practices should be 
used that settle solids, regulate flow, and remove contaminants prior to discharging storm water 
into a wetland.”  
 
Finding E.11:  Urban runoff is a significant contributor to the creation and persistence of Toxic 
Hot Spots in San Diego Bay.  CWC section 13395 requires regional boards to reevaluate WDRs 
associated with toxic hot spots.  The SWRCB adopted the Consolidated Toxic Hot Spot Cleanup 
Plan in June 1999.  The Plan states: “The reevaluation [of WDRs associated with toxic hot spots] 
shall consist of (1) an assessment of the WDRs that may influence the creation or further 
pollution of the known toxic hot spot, (2) an assessment of which WDRs need to be modified to 
improve environmental conditions at the known toxic hot spot, and (3) a schedule for completion 
of any WDR modifications deemed appropriate.”   
 
Discussion:  Toxic hot spots are those areas in enclosed bays, estuaries, or any adjacent waters in 
the “contiguous zone” or the “ocean”, where pollution or contamination affects the interests of 
the state, and where hazardous substances have accumulated to levels which: 1) may pose a 
substantial present or potential hazard to aquatic life, wildlife, fisheries, or human health, or 2) 
may adversely affect the beneficial uses of the bay, estuary, or ocean waters, or 3) exceeds 
adopted water quality or sediment quality objectives.  San Diego Bay contains several toxic hot 
spots. In a National Oceanic and Atmospheric Administration (NOAA) study which compared 
EMAP-type sediment toxicity data from various bays, San Diego Bay ranked second with 56 
percent of the area of the Bay considered toxic. In addition to chemical and physical impacts, 
urban runoff often contains pollutants that cause toxicity to aquatic organisms (i.e., adverse 
responses of organisms to chemicals or physical agents ranging from mortality to physiological 
responses such as impaired reproduction or growth anomalies).  Toxic pollutants impact the 
overall quality of aquatic systems and beneficial uses of receiving waters.  A study of urban 
runoff samples from Chollas Creek in San Diego County, revealed toxic concentrations of 

                                                 
109 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
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organophospate pesticides and metals.110  In Los Angeles County, storm water samples were 
found to be toxic to various aquatic organisms in the Los Angeles River, the San Gabriel River, 
Ballona Creek, and the Santa Monica Bay.111  Also, a water quality data assessment conducted in 
Aliso Creek in Orange County showed that storm events caused varying degrees of mortality to 
test organisms.112  For these reasons, the Order includes directives to prevent urban runoff from 
contributing to the further degradation of toxic hot spots.  
 
Finding E.12:  The issuance of waste discharge requirements and an NPDES permit for the 
discharge of urban runoff from MS4s to waters of the U.S. is exempt from the requirement for 
preparation of environmental documents under the California Environmental Quality Act 
(CEQA) (Public Resources Code, Division 13, Chapter 3, section 21000 et seq.) in accordance 
with the CWC section 13389.   
 
Discussion:  CWC Section 13389 exempts the adoption of waste discharge requirements (such as 
NPDES permits) from CEQA requirements: “Neither the state board nor the regional boards shall 
be required to comply with the provisions of Chapter 3 (commencing with section 21100) of 
Division 13 of the Public Resources Code prior to the adoption of any waste discharge requirement, 
except requirements for new sources as defined in the Federal Water Pollution Control Act or acts 
amendatory thereof or supplementary thereto.”   
 
This CEQA exemption was challenged during BIA’s (and others’) appeal of Order No. 2001-01 
(Order No. R9-2007-0001 serves as the reissuance of Order No. 2001-01).  BIA contended that 
the CEQA exemption did not apply to permit requirements where the Regional Board utilized its 
discretion to craft permit requirements which were more prescriptive than required by federal 
law.  The Court of Appeal, Fourth Appellate District disagreed with this argument, stating “we 
also reject Building Industry’s argument to the extent it contends the statutory CEQA exemption 
in Water Code section 13389 is inapplicable to a particular NPDES permit provision that is 
discretionary, rather than mandatory, under the CWA.”113  On further appeal by BIA, the 
California State Supreme Court declined to hear the matter. 
 
In a recent decision, the Court of Appeal of the State of California, Second Appellate District, 
upheld the CEQA exemption for municipal storm water NPDES permits (County of Los Angeles, 
et al. v. California State Water Resources Control Board, et al.). 
 
F.  Public Process 
 
Finding F.1:  The Regional Board has notified the Copermittees, all known interested parties, 
and the public of its intent to consider adoption of an Order prescribing waste discharge 
requirements that would serve to renew an NPDES permit for the existing discharge of urban 
runoff.  
 
Discussion:  Public notification of development of a draft permit is required under Federal 
regulation 40 CFR 124.10(a)(1)(ii).  This regulation states “(a) Scope. (1) The Director shall give 
public notice that the following actions have occurred:  (ii) A draft permit has been prepared 
                                                 
110 Bay, et al., 2001.  Characterization of Stormwater Toxicants from an Urban Watershed to Freshwater and Marine 
Organisms.  Southern California Coastal Water Research Project.  Annual Report 1999-2000. 
111 LARWQCB, 2001.  The Role of Municipal Operators In Controlling the Discharge of Pollutants in Storm Water 
from Industrial/Commercial Facilities: A Case for Inspection Activities in the Large and Medium Municipal Separate 
Storm Sewer Permits.   
112 Regional Board, 2002.  Fact Sheet/Technical Report for Regional Board Order No. R9-2002-0001. 
113 Building Industry Association et al., v. State Water Resources Control Board, et al.  2004. 
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under Sec. 124.6(d).”  Public notifications “shall allow at least 30 days for public comment,” as 
required under Federal regulation 40 CFR 124.10(b)(1).   
 
Finding F.2:  The Regional Board has, at public meetings on (date), held public hearings and 
heard and considered all comments pertaining to the terms and conditions of this Order.  
 
Discussion:  Public hearings are required under CWC Section 13378, which states “Waste 
discharge requirements and dredged or fill material permits shall be adopted only after notice and 
any necessary hearing.”  Federal regulation 40 CFR 124.12(a)(1) also requires public hearings for 
draft permits, stating “The Director shall hold a public hearing whenever he or she finds, on the 
basis or requests, a significant degree of public interest in a draft permit(s).”  Regarding public 
notice of a public hearing, Federal regulation 40 CFR 124.10(b)(2) states that “Public notice of a 
public hearing shall be given at least 30 days before the hearing.”  
 
X. DIRECTIVES DISCUSSION 
 
This section discusses significant changes which have been made to the requirements of the Order 
from the requirements which were previously included in Order No. 2001-01.  For each section of 
the Order than has been changed there is a discussion which describes the change that was made 
and provides the rationale for the change.  In addition, comments on the Copermittees’ ROWD 
recommendations, as they pertain to each changed requirement of the Order, are provided. 
 
Requirements of the Order that are not discussed in this section have not been significantly 
changed from those requirements previously included in Order No. 2001-01.  For such 
requirements, discussions and rationale for the requirements can be found in section VII of the 
Fact Sheet/Technical Report for Regional Board Order No. 2001-01, dated November 6, 2001.  
Section VII also provides additional background information for those requirements that have 
undergone significant change which are described in detail in this report.  The Fact 
Sheet/Technical Report is available for download at:  
 

http://www.waterboards.ca.gov/sandiego/programs/sd_stormwater.html 
 
Legal authority citations are provided for each major section of the Order.  These citations apply 
to all applicable requirements within the section for which they are provided. 
 
A. Prohibitions and Receiving Water Limitations 
 
The following legal authority applies to section A: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  The Regional Board Water Quality Control Plan for the San Diego 
Basin (Basin Plan) contains the following waste discharge prohibition:  “The discharge of waste 
to waters of the state in a manner causing, or threatening to cause a condition of pollution, 
contamination, or nuisance as defined in California Water Code Section 13050, is prohibited.” 
 
California Water Code section 13050(l) states “(1) ‘Pollution’ means an alteration of the quality 
of waters of the state by waste to a degree which unreasonably affects either of the following:  
(A) The water for beneficial uses.  (B) Facilities which serve beneficial uses.  (2) ‘Pollution’ may 
include “contamination.” 

RB-AR51948



Fact Sheet/Technical Report for  January 24, 2007 
Order No. R9-2007-0001 
 
 

50 

 
California Water Code section 13050(k) states “’Contamination’ means an impairment of the 
quality of waters of the state by waste to a degree which creates a hazard to public health through 
poisoning or through the spread of disease.  ‘Contamination’ includes any equivalent effect 
resulting from the disposal of waste, whether or not waters of the state are affected.” 
 
California Water Code section 13050(m) states “’Nuisance’ means anything which meets all of 
the following requirements:  (1) Is injurious to health, or is indecent or offensive to the senses, or 
an obstruction to the free use of property, so as to interfere with the comfortable enjoyment of life 
or property.  (2) Affects at the same time an entire community or neighborhood, or any 
considerable number of persons, although the extent of the annoyance or damage inflicted upon 
individuals may be unequal.  (3)  Occurs during, or as a result of, the treatment or disposal of 
wastes.”   
 
California Water Code section 13241 requires each regional board to “establish such water 
quality objectives in water quality control plans as in its judgment will ensure the reasonable 
protection of beneficial uses and the prevention of nuisance […].” 
 
California Water Code Section 13243 provides that “A regional board, in a water quality control 
plan or in waste discharge requirements, may specify certain conditions or areas where the 
discharge of waste, or certain types of waste, will not be permitted.”   
 
California Water Code Section 13263(a) provides that waste discharge requirements prescribed 
by the Regional Board implement the Basin Plan. 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(A - D) require municipalities to implement 
controls to reduce pollutants in urban runoff from commercial, residential, industrial, and 
construction land uses or activities. 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(A - D) require municipalities to have legal 
authority to control various discharges to their MS4. 
 
Federal NPDES regulation 40 CFR 122.44(d)(1) requires municipal storm water permits to 
include any requirements necessary to “[a]cheive water quality standards established under 
section 303 of the CWA, including State narrative criteria for water quality.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be discharged at a 
level which will cause, have reasonable potential to cause, or contribute to an excursion above 
any State water quality standard, including State narrative criteria for water quality.” 
 
Section A of the Order combines two previously distinct requirement sections – Prohibitions and 
RWLs.  These sections have been combined into one section for organization purposes and to 
reduce redundancy, since both sections address the same issue.  In addition, the prohibition 
specifically addressing post-development runoff has been removed from the Order since it 
reiterated other more broad prohibitions, making it redundant. These changes have no net effect 
on the implementation and enforcement of the Order. 
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B. Non-Storm Water Discharges 
 
The following legal authority applies to section B: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B) requires MS4 
operators “to detect and remove (or require the discharger to the municipal separate storm sewer to 
obtain a separate NPDES permit for) illicit discharges and improper disposal into the storm sewer.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(1) provides that the Copermittees shall 
prevent all types of illicit discharges into the MS4 except for certain non-storm water discharges.   
 
Section B of the Order has been reworded to simplify and clarify the requirements for addressing 
non-storm water discharges that are not prohibited.  This rewording has no net effect on the 
implementation and enforcement of the Order. 
 
In their ROWD, the Copermittees recommend expanding the BMP exemption for emergency fire 
fighting flows so that it would apply to all emergency water flows.  However, the Copermittees 
provide no information regarding what types of urban runoff are considered “emergency water 
flows.”  In addition, the level of pollutants in such flows is not discussed.  Due to the lack of such 
information, the requirement regarding emergency fire fighting flows has not been changed. 
 
C. Legal Authority 
 
The following legal authority applies to section C: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority: Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(A) provides that 
the Copermittees shall develop and implement legal authority to “Control through ordinance, 
order or similar means, the contribution of pollutants to the municipal storm sewer by storm water 
discharges associated with industrial activity and the quality of storm water discharged from sites 
of industrial activity.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(D) provides that the Copermittees shall 
develop and implement legal authority to “Control through interagency agreements among 
coapplicants the contribution of pollutants from one portion of the municipal system to another 
portion of the municipal system.” 
 
Illicit discharge is defined under Federal NPDES regulation 40 CFR 122.26(b)(2) as “any 
discharge to a municipal separate storm sewer system that is not composed entirely of storm 
water except discharges pursuant to a NPDES permit (other than the NPDES permit for 
discharges from the municipal separate storm sewer) and discharges resulting from fire fighting 
activities.”   
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(A - D) require municipalities to implement 
controls to reduce pollutants in urban runoff from commercial, residential, industrial, and 
construction land uses or activities. 
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Federal NPDES regulation 40 CFR 122.26(d)(1)(ii) requires from the Copermittee “A description 
of existing legal authority to control discharges to the municipal separate storm sewer system.” 
 
Section C.1.j has been added to the Order to ensure that BMPs implemented by third parties are 
effective.  Since the Copermittees cannot passively receive and discharge pollutants from third 
parties, the Copermittees must ensure discharges of pollutants to the MS4 are reduced to the 
MEP.  In order to achieve this, the Copermittees must be able to ensure that effective BMPs are 
being implemented by requiring the third parties to document BMP effectiveness.  Regarding the 
Copermittees’ ability to require documentation and reporting from third parties, USEPA states 
“municipalities should provide documentation of their authority to enter, sample, inspect, review, 
and copy records, etc., as well as demonstrate their authority to require regular reports.”114 
 
Section C.2.d has been added to the Order to ensure that the Copermittees’ enforcement tools are 
effective enough to ensure compliance with the Order.  USEPA supports the need for the 
adequate Copermittee enforcement when it states that the Copermittees’ general counsels “should 
state that the applicant has the legal authority to apply and enforce the requirements of 40 CFR 
122.26(d)(2)(i)(A-F).”115   
 
D. Jurisdictional Urban Runoff Management Program 
 
D.1.  Development Planning  
 
The following legal authority applies to section D.1: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWA section 402(a), CWC section 
13377, and Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F), 40 CFR 131.12, 
and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(2) provides 
that Copermittees develop and implement a proposed management program which is to include “A 
description of planning procedures including a comprehensive master plan to develop, implement 
and enforce controls to reduce the discharge of pollutants from municipal separate storm sewers 
which receive discharges from areas of new development and significant redevelopment.  Such plan 
shall address controls to reduce pollutants in discharges from municipal separate storm sewers after 
construction is completed.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1) requires municipal storm water permits to 
include any requirements necessary to “[a]cheive water quality standards established under 
section 303 of the CWA, including State narrative criteria for water quality.” 
 
Sections D.1.a  and D.1.b (General Plan and Environmental Review Process) require the 
Copermittees to update and revise their General Plan (or equivalent plan) and environmental 
review processes to ensure water quality and watershed protection principles are included.  The 
Copermittees are required to detail any changes to the General Plan or environmental review 
process in their Jurisdictional Urban Runoff Management Program Annual Reports. 
 

                                                 
114 USEPA, 1992.  Guidance Manual for the Preparation of Part 2 of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
115 Ibid.  
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The change made to these sections, which requires updating the General Plan and Environmental 
Review Process on an as needed basis, is supported by information provided in the Copermittees’ 
ROWD.  The ROWD states that all Copermittees have either updated, are in the process of 
updating, or have assessed their General Plan to ensure the General Plans include the required 
principles and are in compliance with Order No. 2001-01.  The ROWD also states that all the 
Copermittees have updated their environmental review processes.  
 
Section D.1.c (Approval Process Criteria and Requirements) requires that all development 
projects (regardless of size) implement BMPs to reduce pollutant discharges to the MEP.  Source 
control and site design BMP requirements were not clearly described in this section of Order No. 
2001-01.  Additional detail has been added to this section to better describe the source control and 
site design BMPs needed for implementation.  This additional detail is consistent with the 
requirements of the Model SUSMP.  However, only source control and site design BMPs that 
apply to all types of development projects are required (i.e., properly designed trash  storage 
areas).   
 
In addition, Order No. 2001-01’s requirement that applicants must provide evidence of  coverage 
under the General Industrial Permit has been removed.  This requirement was difficult to 
implement since industrial tenants for a development project are usually not known during the 
planning stage.   
 
Sections D.1.d and D.1.d.(1) (Standard Urban Storm Water Mitigation Plans) require the 
Copermittees to review and update their local SUSMPs for compliance with the Order.  The 
sections also require all Priority Development Projects falling under certain categories to meet 
SUSMP requirements.  The update is necessary to ensure that the Copermittees’ local SUSMPs 
are consistent with the changes that have been made to the Order’s SUSMP requirements.  The 
requirement for the development/adoption of a Model SUSMP has been removed since a model 
was completed and adopted in 2002. 
 
Section D.1.d.(2)  (Priority Development Project Categories) has been changed to simplify and 
clarify the Priority Development Project categories.  The two housing development categories 
were combined into one category that includes 10 or more housing units.  In addition, 
requirements which specifically apply to restaurants have been combined in this section.  The 
section has been modified to clarify that restaurants with less than 5,000 square feet of 
development are subject to SUSMP requirements, except for the treatment control BMP and 
hydromodification control requirements.  This is consistent with Order No. 2001-01’s approach 
for applying SUSMP requirements to restaurants. 
 
Section D.1.d.(2)(i) includes Retail Gasoline Outlets (RGOs) as a Priority Development Project 
category because RGOs are points of confluence for motor vehicles for automotive related 
services such as repair, refueling, tire inflation, and radiator fill-up.  RGOs consequently produce 
significantly greater pollutant loadings of hydrocarbons and trace metals (including copper and 
zinc) than other urban areas.  To meet MEP, source control and structural treatment BMPs are 
needed at RGOs that meet the following criteria: (a) 5,000 square feet or more of developed area, 
or (b) a projected ADT of 100 or more vehicles per day.  These are appropriate thresholds since 
development size and volume of traffic are good indicators of potential impacts of urban runoff 
from RGOs on receiving waters.     
 
In SWRCB WQ Order No. 2000-11, the SWRCB removed RGOs as a SUSMP category because 
the SWRCB found that RGOs were already heavily regulated and limited on their ability to 
construct infiltration devices or perform treatment.  Order No. 2000-11 also acknowledged that a 
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threshold (size, average daily traffic, etc.) appropriate to trigger SUSMP requirements should be 
developed, and that specific findings regarding RGOs should be included in MS4 permits to 
justify the requirement.116  The SWRCB also removed the RGO category from the San Diego 
County MS4 permit (Order No. 2001-01) because the Regional Board did not specifically address 
the issues raised in WQ Order No. 2000-11.   
 
As discussed further below, the LARWQCB and the Regional Board have adequately addressed 
these issues. RGOs have been included as a SUSMP category in the Los Angeles County MS4 
permit (Order No. R4-01-182), the statewide general Phase II MS4 permit (WQ Order No. 2003-
0005-DWQ), and the Regional Board Southern Riverside County MS4 permit (Order No. R9-
2004-001).  The SWRCB also addressed the inclusion of RGOs through the appeals of MS4 
permits issued by the Los Angeles and San Francisco Bay Area Regional Boards.  The SWRCB 
held a workshop addressing RGOs and identified RGOs as significant sources of pollutants.  The 
SWRCB then dismissed the petitions for removal of RGOs from the SUSMP requirements in the 
Los Angeles and San Francisco Bay Area MS4 permits.   
 
The following issues regarding RGOs have been addressed: 
 
Heavily Regulated - The heavily regulated distinction does not remove RGOs as significant 
source of pollutants in urban runoff and therefore should not be a basis for exempting them from 
SUSMP requirements.  Other regulation of RGOs is separate from regulation under the CWA and 
does not necessarily relate to water quality and urban runoff.  Moreover, other municipalities 
already require that RGOs implement structural BMPs, even though RGOs are regulated under 
other programs. 
 
Treatment Limitations - Inexpensive and effective structural treatment BMPs which reduce 
pollutants and control peak flow rates and velocities are available for use at RGOs.  Studies have 
shown that some catch basin inserts can remove hydrocarbons and heavy metals, which are 
typical pollutants of concern at RGOs.  Sand or media filters have also been found to be effective 
and available for use at RGOs.  Cisterns are examples of established BMPs to control flow, but 
RGOs could also use site design measures such as small weirs, baffles, and redirecting roof 
runoff to pervious areas.  
 
Safety - No evidence has been provided to indicate that use of these structural BMPs at RGOs 
will pose a safety risk. In fact, filter BMPs have been installed at RGOs in other municipalities 
without apparent adverse safety effects.  In addition, similar BMPs such as oil/water separators 
have been used for years by RGOs without safety problems.   
 
Threshold - Studies indicate that runoff from RGOs contains similar pollutants to runoff from 
commercial parking lots.  In precedential WQ Order 2000-11, the SWRCB determined that 
parking lots with a size threshold of 5,000 square feet or more is an appropriate SUSMP category.   
Based in part on the similarity of pollutants, the 5,000 square feet size threshold was also 
included for RGOs in the Order.  In addition, other municipalities currently use similar size 
thresholds for RGOs when requiring design standards to mitigate storm water runoff.  To provide 
additional flexibility for the Copermittees, another threshold of 100 or more motor vehicles ADT 
has been added to the Order.  This threshold is based on requirements used in Washington and 
Oregon for what are considered “high use” sites.  This is an appropriate threshold since vehicular 
traffic is a good indicator of the amount of pollutants generated at a site.  
 
                                                 
116 SWRCB, 2000.  Order WQ 2000-11. 
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The Regional Board followed the SWRCB’s direction regarding RGOs by including the above 
discussion in this Fact Sheet, as well as a specific finding that justifies the regulation of urban 
runoff from RGOs that meet certain criteria.  Considering all of the supporting documentation 
discussed above, it is appropriate to include RGOs as a Priority Development Project category. 
 
Additional detailed supporting information can be found in the 2001 technical report titled Retail 
Gasoline Outlets: New Development Design Standards for Mitigation of Storm Water Impacts by 
the LARWQCB and the Regional Board. 
 
Section D.1.d.(4) (Site Design BMP Requirements) requires the Copermittees to place site design 
requirements on new development within their jurisdictions.  The site design BMP options listed 
in these sections are consistent with the site design BMPs currently required by the Copermittees 
in the Model SUSMP.  However, the Model SUSMP employs an open-ended approach to 
requirements for site design BMPs, requiring implementation of site design BMPs “where 
determined applicable and feasible by the Copermittee.”  Unfortunately, this approach has proven 
to be ineffective in integrating site design BMPs in project designs. Audits of ten of the 
Copermittees’ SUSMP programs exhibited that “many of the SUSMP plans reviewed for this 
program evaluation did not adequately address site design.”117  Moreover, the auditor identified 
site design as one of three principal areas where further program oversight was necessary.118   
 
For these reasons, the Order directs the Copermittees to require new development projects to 
employ at least one site design BMP from each of the two lists of site design BMP options 
provided in this section of the Order.  Two lists of site design BMP options are provided to 
represent different categories of site design BMPs available for implementation.  The first list 
includes site design BMPs that are less frequently utilized, though they are effective and 
achievable.  The second list includes site design BMPs which are commonly cited in project 
proponents’ SUSMP reports as the site design BMPs that have been incorporated into Priority 
Development Projects.  Implementation of one site design BMP from each list is required to 
improve site design implementation at Priority Development Projects, while providing a 
reasonable and achievable minimum measure for site design BMP implementation.  Through its 
process of conditioning development projects under the CWA section 401 Water Quality 
Certification program, the Regional Board finds that this level of site design BMP 
implementation is feasible for all projects.  This site design BMP requirement will help ensure 
that site design BMPs are implemented for new development projects.  Site design BMPs are a 
critical component of urban runoff management at new development projects, since the BMPs 
provide multiple benefits including preservation of hydrologic conditions, reduction of pollutant 
discharges, cost effectiveness, and green space. 
 
The Order continues to provide the Copermittees with flexibility in implementing site design 
BMP requirements by providing lists from which site design BMP approaches can be chosen.  
Moreover, flexibility is inherently included in the site design options listed - each option provides 
the opportunity for numerous implementation approaches that can be used to achieve compliance.   
 
In its October 29, 2004 letter to the Copermittees, as well as in subsequent meetings, the Regional 
Board notified Copermittees of the need for improvement in site design BMP implementation at 
development projects.  In addition, at its May 5, 2005 meeting with the Copermittees, the 

                                                 
117 Tetra Tech, Inc., 2005.  Program Evaluation Report –San Diego Standard Urban Storm Water Mitigation Plan 
(SUSMP) Evaluation.  P. 4. 
118 Tetra Tech, Inc., 2005.  Program Evaluation Report –San Diego Standard Urban Storm Water Mitigation Plan 
(SUSMP) Evaluation.  P. 3. 
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Regional Board suggested that the Copermittees propose specific methods in their ROWD that 
would improve site design BMP implementation.  In response, the Copermittees recommended 
that the Order “include an option for Copermittees to develop a low-impact design credit 
program.”  However, such a requirement would be unenforceable, due to its vague nature.  
Moreover, if such a credit program were to take years to develop, lack of implementation of site 
design BMPs would continue unabated.  To address this issue, the Order includes minimum 
requirements for site design BMP implementation, while also providing the Copermittees with 
their requested option to develop a site design credit program.119  This provides assurance that site 
design BMPs will be implemented in a timely manner, while also providing the Copermittees 
with flexibility for site design credit program development. 
 
The site design BMP options listed do not need to be costly.  Some design options, such as 
concave vegetated surfaces or routing rooftop or walkway runoff to landscaped areas, are cost 
neutral.120  Other site design BMPs, such as minimizing parking stall widths or use of efficient 
irrigation devices, are oftentimes already required.  In addition, use of these site design BMPs 
reduces runoff quantity, allowing for treatment control BMPs on site to be smaller, therefore 
savings costs.  Routing runoff through landscaped areas can also reduce the cost of irrigation. 
 
Section D.1.d.(5) (Source Control BMP Requirements) requires that Priority Development 
Projects implement minimum source control BMPs.  This section has been added to provide more 
detail and clarify the Order’s requirements for source control BMPs.  The minimum source 
control BMPs listed in the section are consistent with the Model SUSMP.   
 
Section D.1.d.(6) (Treatment Control BMP Requirements) clarifies that treatment control BMPs 
are not required to be designed to treat runoff from preservation areas, or other areas not being 
disturbed at a priority development project.  This is a clarification of the requirements of Order 
No. 2001-01.  
 
Section D.1.d.(6)(c)(i) ensures that priority development project proponents utilize the most 
accurate information to determine the volume or flow of runoff which must be treated.  Using 
detailed local rainfall data, the County of San Diego has developed the 85th Percentile 
Precipitation Isopluvial Map, which exhibits the size of the 85th percentile storm event throughout 
San Diego County.  Since this map uses detailed local rainfall data, it is more accurate for 
calculating the 85th percentile storm event than other methods which were included in Order No. 
2001-01.  The other methods found in Order No. 2001-01 were included as options to be used in 
the event that detailed accurate rainfall data did not exist for various locations within San Diego 
County.  The County of San Diego’s development of the 85th Percentile Precipitation Isopluvial 
Map makes these other less accurate methods superfluous.  Therefore, these other methods for 
calculating the 85th percentile storm event have been removed from the current Order. 
 
Section D.1.d.(6)(d)(i) (Treatment Control BMPs) requires that treatment control BMPs selected 
for implementation at Priority Development Projects have a removal efficiency rating that is 
higher than the “low removal efficiency,” as presented in the Model SUSMP.  The requirement 
allows exceptions for those projects that, with a feasibility analysis, can justify the use of a 
treatment control BMP with a low removal efficiency for a Priority Development Project.  This 
requirement is needed because to date, the Copermittees have generally approved low removal 
efficiency treatment control BMPs without justification or evidence that use of higher efficiency 
treatment BMPs was considered and found to be infeasible.  Specifically, it has been found 

                                                 
119 See section discussion for section D.1.d.(7) on the site design BMP credit program. 
120 BASMAA, 1999. Start at the Source. P. 149. 
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during audits of the Copermittees’ SUSMP programs that many SUSMP reports do not 
adequately describe the selection of treatment control BMPs.  Moreover, USEPA’s contractor 
Tetra Tech, Inc. recommends that “project proponents should begin with the treatment control 
that is most effective at removing the pollutants of concern […] and provide justification if that 
treatment control BMP is not selected.”121   
 
In the ROWD, the Copermittees acknowledge the need for further attention to the selection and 
implementation of effective treatment BMPs.  They propose to work with the Regional Board to 
come to a “common understanding” without a fixed permit requirement.  However, due to this 
widespread deficiency regarding treatment control BMP selection in the Copermittees’ SUSMP 
programs, the treatment control BMP feasibility requirement is needed in the Order. The 
requirement is needed to provide clarification that selection of low efficiency treatment control 
BMPs over high efficiency BMPs without justification does not meet permit requirements and is 
not in compliance with the MEP standard.    
 
Section D.1.d.(7) (Site Design BMP Substitution Program) has provisions for the site design 
BMP credit program which largely mirror components of the program suggested by the 
Copermittees in their ROWD.  In their ROWD, the Copermittees requested the option to develop 
a site design BMP credit program, under which projects that implement a high level of site design 
BMPs could receive credit towards compliance with treatment control BMP requirements.  The 
program would provide the opportunity for development projects to avoid partial or full treatment 
control BMP implementation in exchange for implementation of a high level of site design 
BMPs.  The Regional Board agrees that such a program could be beneficial.  As the ROWD 
notes, the program could achieve equal or greater water quality benefits while also (1) providing 
greater assurance of adequate operation and maintenance; (2) improved review processes of site 
design BMP proposals; (3) increased acceptance of site design BMPs; and (4) greater usage of 
site design BMPs.  For this reason, the Regional Board has added to the Order an option for the 
Copermittees to develop such a program. 
 
In addition to the Copermittees’ proposals, the provisions require (1) that runoff originating from 
pollutant generating exposed impervious areas must be routed through pervious areas prior to 
entering the MS4, and (2) that development project categories, such as automotive repair shops or 
streets, roads, highways, or freeways, which have a high potential to generate high levels of 
pollutants, not be covered under the program.  Runoff from pollutant generating impervious areas 
must be routed through pervious areas in order to ensure that some level of treatment is provided 
for the protection of water quality.  Without such a provision, the program could result in the 
direct discharge of significant levels of pollutants to the MS4 without treatment.  In addition, 
development projects which frequently generate high levels of pollutants, such as automotive 
repair shops and streets, roads, highways, and freeways, should not be included in the program 
due to the need for treatment control BMPs at such development projects.  When high levels of 
pollutants are present at a development project, site design BMPs alone are unlikely to adequately 
reduce pollutant discharges; treatment BMPs are also needed to polish urban runoff and serve as a 
last line of defense.   
 
In precedent setting Order No. 2000-11, the State Board determined that implementation of 
treatment control BMPs is appropriate for development projects falling under the priority 
development project categories.  Therefore, any program which allows development projects to 
forgo treatment control BMP implementation must include provisions which will achieve similar 

                                                 
121 Tetra Tech, Inc., 2005.  Program Evaluation Report –San Diego Standard Urban Storm Water Mitigation Plan 
(SUSMP) Evaluation.  P. 5. 
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water quality benefits.  To ensure that this is the case for the site design BMP credit program, 
minimum provisions for the program have been added to the Order.  Due to the addition of the 
minimum provisions in the Order, the program will not need to undergo a lengthy Regional Board 
approval process at a later date.  
 
Section D. 1.d.(8) (Treatment Control BMP Design Standards) addresses a need for the 
Copermittees to develop and apply consistent criteria for the design and maintenance of structural 
treatment BMPs.  Correct BMP design is critical to ensure that BMPs are effective and perform 
as intended.  Without design criteria, there is no assurance that this will occur, since there is no 
standard for design or review.  This issue was noted during audits of the Copermittees’ SUSMP 
programs, where it was found that  “some SUSMP reports did not clearly describe how treatment 
control BMPs were designed.”122  Based upon these findings, it was recommended that the 
Copermittees “require developers to use standard forms to document the design of treatment 
control BMPs.  As an example, Ventura County has developed a BMP manual that includes 
standard design procedure forms for BMPs.  Ventura County’s Technical Guidance Manual for 
Storm Water Quality Control Measures is available at http://www.vcstormwater.org/ 
publications.htm.”123  California Stormwater Quality Association (CASQA) also confirms the 
necessity of design criteria when it includes such criteria in its New Development and 
Redevelopment BMP Handbook.124 
 
Section D.1.d.(11) (Waiver Provision) allows Copermittees to waive treatment BMPs when all 
available BMPs have been considered and rejected as infeasible.  The requirement also allows the 
Copermittees to develop a program to require projects that receive waivers, to transfer the cost 
savings to a fund.  The intent of the requirements is to allow Copermittees the necessary 
flexibility to waive treatment BMPs when it can be established that the implementation of 
treatment BMPs that meet numeric sizing criteria is not feasible at a given site.  This provision 
also allows Copermittees discretion to transfer the cost savings from such a waiver to a fund for 
water quality projects within the watershed. 
 
Section D.1.e (Treatment Control BMP Maintenance Tracking) requires steps to be taken by the 
Copermittees to ensure that approved treatment control BMPs are correctly constructed and 
maintained, including development of a database.  This is critical to ensure that the treatment 
control BMPs are effective in removing pollutants from urban runoff leaving new development 
and significant redevelopment projects.  Treatment control BMP maintenance has been identified 
as a critical aspect of addressing urban runoff from new development and significant 
redevelopment by many prominent urban runoff authorities, including the CASQA which states 
that “long-term performance of BMPs hinges on ongoing and proper maintenance.”125  USEPA 
also stresses the importance of BMP maintenance, stating:  “Lack of maintenance often limits the 
effectiveness of storm water structural controls such as detention/retention basins and infiltration 
devices.”126    
 

                                                 
122 Tetra Tech, Inc., 2005.  Program Evaluation Report –San Diego Standard Urban Storm Water Mitigation Plan 
(SUSMP) Evaluation.  P. 5. 
123 Ibid. 
124 California Stormwater Quality Association, 2003.  Stormwater Best Management Practice Handbook – New 
Development and Redevelopment.   
125 California Stormwater Quality Association, 2003.  Stormwater Best Management Practice Handbook – New 
Development and Redevelopment.  P. 6-1. 
126 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
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This permit section is needed due to findings that treatment control BMPs and treatment control 
BMP maintenance have predominantly not been tracked by the Copermittees.  Following audits 
of SUSMP implementation of ten Copermittees, each of the Copermittees were recommended to 
develop a tracking system for treatment control BMPs and treatment control BMP maintenance.   
It has been found that “source and treatment control BMPs should be tracked in order to assess 
the number of BMPs installed, for reporting purposes, and to create an inventory for verifying 
maintenance in the future.”127  Moreover, during the SUSMP audits, two of the ten Copermittees 
audited were found to have inadequately maintained treatment BMPs within their jurisdiction.128  
Again,  it was recommended that Copermittees “should periodically inspect selected SUSMP 
projects to verify if BMPs are being properly maintained.”129  USEPA also recommends “post-
construction inspection and maintenance of BMPs” in the Phase II storm water regulations.130  
 
At its May 5, 2005 meeting with the Copermittees, the Regional Board requested that the 
Copermittees propose a program for addressing treatment control BMP tracking and inspection in 
their ROWD.  In response, the Copermittees’ ROWD did not propose a program but instead 
recommended that the Order include “an option for the Copermittees to develop a Model Program 
for Permanent BMP Operation and Maintenance Verification.”131  This proposal lacks sufficient 
detail to be included in the Order, since it would result in an unenforceable permit requirement.  
As a result, the Order has been crafted to allow the Copermittees to develop their proposed 
program, but with minimum measurable outcomes to ensure that the program is adequate and 
effective.   
 
These minimum measurable outcomes largely incorporate suggestions from the Copermittees’ 
ROWD, though some contain more detailed requirements than what was proposed by the 
Copermittees.  In particular, while the Copermittees are free to prioritize most projects with 
treatment control BMPs, those projects with drainage insert treatment control BMPs must be 
categorized as at least a medium priority.  This will ensure that such projects will be inspected 
every other year.  Tracking of these projects in this manner is necessary because of the frequent 
maintenance that drainage inserts require, as well as the sensitivity of drainage insert performance 
to adequate maintenance.  Drainage inserts fill relatively rapidly, causing plugging and bypass, 
rendering them ineffective.  For example, CASQA recommends “frequent maintenance, on the 
order of several times per year.”132   
 
Another significant measurable outcome requirement is that all projects with treatment control 
BMPs must be inspected for operation and maintenance at least once during the permit cycle.  
This is reasonable, since treatment control BMPs are typically recommended to be maintained 
semi-annually or annually.  An activity which needs to be conducted semi-annually or annually 
should be spot-checked at least once every five years.  Twenty percent of the projects within a 
jurisdiction with approved treatment BMPs are required to be inspected annually in order to 
ensure that treatment control BMP operation and maintenance oversight is consistent during the 
permit cycle. 
 

                                                 
127 Tetra Tech, Inc., 2005.  Program Evaluation Report –San Diego Standard Urban Storm Water Mitigation Plan 
(SUSMP) Evaluation.  P. 6.  
128 Ibid. P. 25, 38. 
129 Ibid.  
130 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68845. 
131 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. D-16. 
132 California Stormwater Quality Association, 2003.  Stormwater Best Management Practice Handbook – New 
Development and Redevelopment.  P. M-52. 
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Section D.1.f  (BMP Verification) helps ensure that BMPs constructed at new development sites 
are consistent with proposed and approved design plans.  Correct construction of BMPs is 
necessary to ensure that the BMPs are effective and that pollutants discharged from new 
development projects are reduced to the maximum extent practicable and do not cause or 
contribute to violations of water quality standards.  This permit section is needed because it has 
been found that BMPs frequently are not constructed in the field as they were proposed by 
applicants and/or approved by Copermittees.  Four of the ten Copermittees audited during the 
SUSMP audits were found to have projects within their jurisdictions with incorrectly constructed 
BMPs.  It was recommended that Copermittees ensure “that the SUSMP BMPs are properly 
installed in the field. This includes verifying factors such as the location, sizing, and type of 
BMPs installed.”133  Also recommended is that “Copermittees should ensure that the BMP design 
details in SUSMP reports are translated to the engineering plan sheets used in the field.”134  In 
addition, USEPA recommends such practices in the Phase II storm water regulations, promoting 
“inspections during construction to verify BMPs are built as designed.”135 
 
Section D.1.g (Hydromodification) addresses the changes in a watershed’s runoff characteristics 
resulting from development, together with associated morphological changes to channels 
receiving the runoff.  These changes are termed hydromodification.  As the total area of 
impervious surfaces increases in previously undeveloped areas, infiltration of rainfall decreases, 
causing more water to run off the surface at a higher rate.  Runoff from developed areas can 
produce erosive flows in channels under rainfall conditions where previously they did not exist.  
Moreover, runoff from developed areas increases the duration of time that channels are exposed 
to erosive flows.  The increase in the volume of runoff and the length of time that erosive flows 
occur ultimately intensify sediment transport, causing changes in sediment transport 
characteristics and the hydraulic geometry (width, depth, slope) of channels.136   
 
These types of changes have been documented in southern California.  It has been reported that 
researchers studying flood frequencies in Riverside County have found that increases in 
watershed imperviousness of only 9-22% can result in increases in peak flow rates for the two-
year storm event of up to 100%.137  Such changes in runoff have significant impacts on channel 
morphology.  It has recently been found that ephemeral/intermittent channels in southern 
California appear to be more sensitive to changes in imperviousness than channels in other areas.  
Morphology of small channels in southern California was found to change with only 2-3% 
watershed imperviousness, as opposed to 7-10% watershed imperviousness in other parts of the 
nation.138   
 
Stream channels typically respond to increased runoff rates and durations by increasing their 
cross-sectional area to accommodate the higher flows.  This is done through widening of the 
channel banks, down-cutting of the channel bed, or both.  This channel instability results in 
streambank erosion and habitat degradation, which is a significant impact to beneficial uses.  
Channel instability causes impacts to beneficial uses through sedimentation, loss of overhead 

                                                 
133 Tetra Tech, Inc., 2005.  Program Evaluation Report –San Diego Standard Urban Storm Water Mitigation Plan 
(SUSMP) Evaluation.  P. 6. 
134 Ibid. 
135 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68845. 
136 Santa Clara Valley Urban Runoff Pollution Prevention Program, 2005.  Hydromodification Management Plan.  
P. 1-1. 
137 Schueler and Holland, 2000.  Storm Water Strategies for Arid and Semi-Arid Watersheds (Article 66).  The Practice 
of Watershed Protection. 
138 Coleman, et. al., 2005.  Effect of Increases in Peak Flows and Imperviousness on the Morphology of Southern 
California Streams.  P. iv. 
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cover, and loss of instream habitat structures, such as the loss of pool and riffle sequences.139  
Numerous studies have exhibited the link between urbanization, poor habitat quality, and 
impaired beneficial uses such as reduced insect and fish diversity.140  These findings are also 
supported by the Copermittees’ bioassessment data, which typically exhibits Poor to Very Poor 
Index of Biotic Integrity ratings for San Diego County channels, even though toxicity is 
frequently not found to be persistent.141 
 
This section of the Order expands the requirements for control of hydromodification caused by 
changes in runoff resulting from development and urbanization.  Expansion of these requirements 
is needed due to the current lack of a clear standard for controlling hydromodification resulting 
from development.  While the Model SUSMP developed by the Copermittees requires project 
proponents to control hydromodification, it provides no standard or performance criteria for how 
this is to be achieved.  Without any kind of clear standard or criteria, what must be done to 
prevent hydromodification is not known by project proponents and plan reviewers.  As a result, 
project proponents do not know what to propose (if anything) and Copermittee review staff do 
not know what to require.  Ultimately, Priority Development Projects implement few measures 
which can be expected to adequately control hydromodification.  In any event, it is clear that 
Priority Development Projects in San Diego County are not implementing the type of measures 
which have been identified and required in other parts of California as necessary to prevent 
hydromodification. 
 
To address this situation, this section of the Order requires the development and implementation 
of a Hydromodification Management Plan and outlines a process for the development and 
implementation of a standard and criteria to limit hydromodification of downstream channels.  
The required process  is based on processes currently being developed and/or used in the San 
Francisco Bay Area and Los Angeles and Ventura Counties.142  It also corresponds with the 
planned second phase of the Southern California Stormwater Monitoring Coalition’s 
Hydromodification Control Study, which is expected to develop a regional stream classification 
system, a numerical model to predict the hydrological changes resulting from development, and 
to identify effective mitigation strategies.   
 
A detailed example of a process that can be used to develop a standard and criteria for control of 
hydromodification resulting from new development can be found in the Santa Clara Valley Urban 
Runoff Pollution Prevention Hydromodification Management Plan.143  It involves developing 
ratios of work done on representative channel segments by runoff, where work done to a channel 
segment under pre-urban conditions is compared to work done under existing conditions.  The 
calculated ratio is called the Erosion Potential (Ep) of the channel segment.144  The Ep ratios for 
particular channel segments are then compared to field classified erosion conditions (such as 
stable/low or medium/high level of erosion).  This comparison is used to identify an Ep ratio that 
has a low risk of resulting in an unstable channel or a channel with a medium/high level of 

                                                 
139 Schueler and Holland, 2000. The Importance of Imperviousness (Article 1).  The Practice of Watershed Protection. 
140 Ibid. 
141 County of San Diego, 2005.  San Diego County Municipal Copermittees 2003-2004 Urban Runoff Monitoring Final 
Report.  By MEC Analytical Systems – Weston Solutions, Inc.  Index of Biotic Integrity ratings give an absolute value 
to the benthic community quality based on the range of reference conditions in the region.  The Index of Biotic 
Integrity ratings can be used to evaluate community conditions over time to monitor the effects of habitat degradation 
or the success of restoration efforts. 
142 See http://www.cccleanwater.org/construction/nd.php or http://www.scvurppp.org/ under “C.3 Submittals” for 
examples of a Hydromodification Management Plans.   
143 Santa Clara Valley Urban Runoff Pollution Prevention Program, 2005.  Hydromodification Management Plan.  P. 3-
1 – 3-20. 
144 Ep is discussed in detail in the definitions section of the Permit. 
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erosion.  Generally, an Ep of approximately 1, where work done hydraulically on a channel 
matches a baseline condition, will have a low risk of causing stream instability.   
 
Once an Ep ratio that will result in stable channels is determined, it is used as a standard upon 
which to base development of runoff flow rate and duration criteria.  Stream channel erosion is 
caused by increases in runoff flow rates and durations for the small and moderate magnitude 
runoff flows above the threshold for sediment transport and channel bank erosion.145  Runoff flow 
rate and duration criteria identify the range of storms for which flow rates and durations must be 
controlled to pre-project conditions in order to meet the Ep standard.  This involves identifying 
the critical flow that produces the critical shear stress that initiates bed movement or that erodes 
the toe of channel banks, and then relating the critical flow to a percentage of the 2-year peak 
flow, which serves as the lower bound of the range of storm events which must be controlled.  
The upper bound of the range of storm events is based on the storm event where significant post-
project increases in the total work done on the channel do not occur. 
 
Due to the ongoing high level of development in San Diego County, this section of the Order also 
contains an interim hydromodification standard for large Priority Development Projects.  Without 
an interim hydromodification standard, major Priority Development Projects will be developed 
without hydromodification controls, resulting in impacts to relatively stable streams with good 
habitat quality.  Examples of areas that can be expected to be developed in the near future include 
the Otay Valley Hydrologic Area and the Bonsall Hydrologic Subarea.   
 
Priority Development Projects over 50 acres in size are required to meet the interim criteria 
because large projects have a greater potential to impact streams through hydromodification.  
Larger projects create more impervious surface, increasing runoff flow rates and durations to a 
greater extent, resulting in greater potential for hydromodification of receiving channels.  The 50 
acre size limit was chosen based on high priority status placed on construction sites larger than 50 
acres. Applying an interim criteria to projects over 50 acres in size is manageable for 
Copermittees because of the relative infrequency of development projects larger than 50 acres.  
Approximately 88% of the construction sites with coverage under the statewide General 
Construction Storm Water Permit are smaller than 50 acres in size.  Moreover, since larger 
Priority Development Projects typically have greater resources, they have the capability to 
conduct the necessary analyses and implement measures to maintain the morphology of receiving 
channels.  For example, such analysis (together with proposed implementation of flow rate and 
duration controls) has been conducted for the Rancho Mission Viejo project in southern Orange 
County.146   
 
The Copermittees’ ROWD essentially proposes a continuation of the current process for 
addressing hydromodification.  As with the existing process, it is proposed that the project 
proponent will somehow demonstrate that the Priority Development Project will not impact 
downstream erosion or stream habitat.  However, as discussed above, without a standard or 
specific criteria for how this will be done, neither the project proponent or a Copermittee’s project 
review staff will know what needs to be implemented.  Without specific standards or criteria, 
effective measures cannot be expected to be implemented to control hydromodification.  For this 
reason, this section contains requirements that specific standards and criteria to control 
hydromodification be developed.  
 

                                                 
145 Santa Clara Valley Urban Runoff Pollution Prevention Program, 2005.  Hydromodification Management Plan.   
P. 5-1. 
146 County of Orange, 2004.  The Ranch Plan Draft Environmental Impact No. 589.  Section 4.5. 
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Section D.1.h (Enforcement of Development Sites) ensures that the Copermittees will use 
enforcement to pursue corrections of noted violations at development sites.  The section is being 
added to the Development Planning to complement the requirements for inspections of post-
construction BMPs and BMP maintenance.  Where ineffective BMP implementation or 
inadequate BMP maintenance is noted during inspections, Copermittees must take effective 
enforcement actions that ensure violations are corrected and pollutants are reduced to the 
maximum extent practicable.  USEPA recommends the development of ordinances and the use of 
enforcement procedures to address post-construction storm water management issues in the Phase 
II storm water regulations.147    
 
D. 2. Construction  
 
The following legal authority applies to section D.2: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D) provides that 
the proposed management program include “A description of a program to implement and 
maintain structural and non-structural best management practices to reduce pollutants in storm 
water runoff from construction sites to the municipal storm sewer system.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(1) provides that the proposed 
management program include “A description of procedures for site planning which incorporate 
consideration of potential water quality impacts.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(2) provides that the proposed 
management program include “A description of requirements for nonstructural and structural best 
management practices.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(3) provides that the proposed 
management program include “A description of procedures for identifying priorities for 
inspecting sites and enforcing control measures which consider the nature of the construction 
activity, topography, and the characteristics of soils and receiving water quality.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(4) provides that the proposed 
management program include “A description of appropriate educational and training measures for 
construction site operators.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(A) provides that each Copermitee must 
demonstrate that it can control “through ordinance, permit, contract, order or similar means, the 
contribution of pollutants to the municipal storm sewer by storm water discharges associated with 
industrial activity and the quality of storm water discharged from site of industrial activity.”   
 
Federal NPDES regulation 40 CFR 122.26(b)(14) provides that “The following categories of 
facilities are considered to be engaging in ‘industrial activity’ for the purposes of this subsection: 
[…] (x) Construction activity including cleaning, grading and excavation activities […].” 
 

                                                 
147 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68845. 
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Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be discharged at a 
level which will cause, have reasonable potential to cause, or contribute to an excursion above 
any State water quality standard, including State narrative criteria for water quality.” 
 
Section D.2.a (Ordinance Update and Approval Process) requires each Copermittee to review and 
update its grading and storm water ordinances as necessary to comply with the MS4 permit.  By 
updating the grading and storm water ordinances, the Copermittees will have the necessary legal 
authority to require construction sites to implement effective BMPs that will reduce pollutant 
discharges to the maximum extent practicable.  The Order allows the Copermittees 365 days to 
review and update their ordinances.  The 365 days should be more than  adequate  to allow for the 
relatively minor changes that might be needed since their ordinances were last updated under 
Order No. 2001-01.   

 
This section now requires the Copermittees to review project proponents’ storm water 
management plans for compliance with local regulations, policies, and procedures.  USEPA 
recommends that it is often easier and more effective to incorporate storm water quality controls 
during the site plan review process or earlier.148  In the Phase I storm water regulations, USEPA 
states that a primary control technique is good site planning.149  USEPA goes on to say that the 
most efficient controls result when a comprehensive storm water management system is in 
place.150  To determine if a construction site is in compliance with construction and grading 
ordinances and permits, USEPA states that the “MS4 operator should review the site plans 
submitted by the construction site operator before ground is broken.”151  Site plan review aids in 
compliance and enforcement efforts since it alerts the “MS4 operator early in the process to the 
planned use or non-use of proper BMPs and provides a way to track new construction 
activities.”152  During audits of San Diego Copermittee storm water programs, it was found on 
two separate occasions that site plan and SWPPP review were inadequate and inconsistent.153 

 
Section D.2.b (Source Identification) requires the Copermittees to develop and update a 
watershed based inventory of all construction sites regardless of size or ownership.  This section  
has been modified to require at least monthly updates of construction site inventories to ensure 
the Copermittees have a more accurate inventory of construction sites within their jurisdiction.  A 
regularly updated inventory of active construction sites will assist the Copermittees in ensuring 
that all sites are inspected per Order requirements.  In the ROWD, the Copermittees provide 
support for more regular updates by stating “Any inventory…is likely to change significantly 
within weeks or even days.”154  Reporting of the inventory to the Regional Board would remain 
on an annual basis in the Jurisdictional Urban Runoff Management Program  Annual Report. 
 
Section D.2.c (BMP Implementation) includes modifications to the requirements for each 
Copermittee to designate and ensure implementation of a set of minimum BMPs at construction 
sites.  These modifications are based on Regional Board findings and experience during 
implementation of Order No. 2001-01.  During audits of the Copermittees’ storm water programs, 

                                                 
148 USEPA, 1992.  Guidance 833-8-92-002.  Section 6.3.2.1. 
149 Federal Register / Vol. 55, No. 222 / Friday, November 16, 1990 / Rules and Regulations. P. 48034. 
150 Ibid. 
151 USEPA, 2000. Guidance 833-R-00-002. Section 4.6.2.4, P. 4-30. 
152 Ibid., P. 4-31. 
153 Tetra Tech, Inc., 2002. Program Evaluation Report – San Diego Area Storm Water Programs – El Cajon. P. 15; and 
Tetra Tech, 2005. Program Evaluation Report – San Diego Area Storm Water Programs – Port of San Diego. P. 15. 
154 San Diego County Copermittees, 2005. Report of Waste Discharge.  P. D-23. 
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BMP implementation at construction sites was found to be second only to education in the 
number of deficiencies and potential permit violations.  Eleven cities had deficiencies or potential 
permit violations, with the most common being that BMPs were not adequately implemented at 
construction sites and that the Copermittees’ standards were not up to date.  Both private and 
public construction sites were found to have inadequately implemented BMPs.155  In addition, the 
only civil liability assessed on a municipality for violations of an MS4 permit under the previous 
municipal permit, Order No. 2001-01, was based in part on a Copermittee’s failure to adequately 
implement or require implementation of BMPs at a construction site.156 
 
This section describes the types of BMPs that are required to be implemented at construction 
sites.  Many of these BMPs are found in Order No. 2001-01.157  Differences in the BMP 
requirements from Order No. 2001-01  include:  Removal of site priority specific BMP 
designations; removal of seasonal restrictions on grading; more specificity on slope stabilization; 
more specificity on phased grading; and the addition of advanced treatment requirements.  Since 
pollution prevention methods are considered a BMP, the pollution prevention requirements have 
been moved to the BMP implementation section. 

 
Unlike Order No. 2001-01, this Order does not require the Copermittee to designate a set of 
minimum BMPs for high, medium, and low threat to water quality construction sites.  This 
change was made in recognition of most Copermittees’ application of one consistent set of BMPs 
throughout their jurisdictions.     

 
The Order’s requirements for seasonal restrictions on grading have been changed.  Seasonal 
restrictions on grading for storm water are difficult to implement due to the conflict between 
seasonal grading restrictions and endangered bird’s breeding seasons; therefore the seasonal 
grading restrictions have not been included with the other BMPs in the Order.  Found in southern 
California, the Least Bell’s Vireo and the Coastal California Gnatcatcher are listed as federally 
endangered and threatened, respectively.158  Permits issued by the California Department of Fish 
and Game (CDFG) restrict grading during these birds’ breeding seasons, which is from April 10 
to August 31 for the Least Bell’s Vireo159 and from February 15 to August 31 for the Coastal 
California Gnatcatcher.160  Ideally storm water restrictions on grading would be during the wet 
season from October 1 through April 30.161  Combined these restrictions would limit construction 
grading to be during the month of September, which is infeasible.  Section D.2.c of the Order still 
requires “project proponents to minimize grading during the wet season and coincide grading 
with seasonal dry weather periods to the extent feasible.  If grading does occur during the wet 
season, require project proponent to implement additional BMPs for any rain events which may 
occur.” 

 
Sections D.2.c.(1)(e-f) of the Order require slope stabilization on all active and inactive slopes 
during rain events regardless of the season, except in areas implementing advanced treatment.  
Slope stabilization is also required on inactive slopes throughout the rainy season.  These 

                                                 
155 Tetra Tech, Inc., various.  Program Evaluation Reports San Diego Area Storm Water Programs.   
156 Regional Board, 2005.  Order No. R9-2005-0237.  Administrative Assessment of Civil Liability against JRMC 
Realty, Inc. and the City of Escondido.  P. 3. 
157 Regional Board, 2001.  Order No. 2001-01, San Diego County MS4 Permit.  P. 22. 
158 State of California, Department of Fish and Game, 2005.  State and Federally Listed Endangered and Threatened 
Animals of California. 
159 United States Department of the Interior, Fish and Wildlife Service, 2001.  Least Bell’s Vireo Survey Guidelines. 
160 United States Department of the Interior, Fish and Wildlife Service, 1997.  Coastal California Gnatcatcher 
(Polioptila californica californica) Presence/Absence Survey Guidelines.  
161 Regional Board, 2001. Order No. 2001-01, San Diego County MS4 Permit.  Directive F.2.g.(2). 
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requirements are needed because un-stabilized slopes at construction sites are significant sources 
of erosion and sediment discharges during rainstorms.  “Steep slopes are the most highly erodible 
surface of a construction site, and require special attention.”162  USEPA exhibits the importance 
of slope stabilization when it states that “slope length and steepness are key influences on both 
the volume and velocity of surface runoff.  Long slopes deliver more runoff to the base of slopes 
and steep slopes increase runoff velocity; both conditions enhance the potential for erosion to 
occur.”163  In lieu of vegetation preservation or replanting, soil stabilization is the most effective 
measure in preventing erosion on slopes.  Research has shown that effective soil stabilization can 
reduce sediment discharge concentrations up to six times, as compared to soils without 
stabilization.164   In their ROWD,165 the Copermittees propose that standardized requirements for 
slope stabilization be developed after Permit adoption, due to the unique differences between the 
Copermittees’ programs and the “need to develop consensus.”  However, slope stabilization at 
construction sites is already the consensus among the regulatory community and is found 
throughout construction BMP manuals and permits.  For these reasons, slope stabilization 
requirements have been added to the Order, while providing sufficient flexibility for each 
Copermittee’s unique storm water program. 

 
Sections D.2.c.(1)(g-j) of the Order provide more specificity regarding phased grading 
requirements, prescribing that phased grading be implemented utilizing a maximum disturbed 
area, as determined by the Copermittees.  This specificity has been added to the Order because of 
the importance of phased grading in controlling sediment from leaving construction sites.  Phased 
grading minimizes the disturbed area and the time that the soil is exposed to erosive conditions.166  
USEPA provides guidance stating “construction should be planned to occur in phases in order to 
minimize the amount of disturbed land exposed at any one time, thus limiting the overall erosion 
potential of the site.”167  It is important to note that phased grading does not limit the overall 
development of a project.  Moreover, phased grading should not be confused with seasonal 
restrictions on grading that were addressed above.   
 
The Copermittees are required to designate a maximum disturbed area to be open at any one time.  
The Order prescribes that construction projects within the Copermittees’ jurisdiction are not 
allowed to expose more soil than the maximum disturbed area, unless authorized to do so in 
writing by the Copermittee.  Prior to the Copermittee’s authorization to exceed the maximum 
disturbed area, the construction site must be in compliance with applicable storm water 
regulations and have adequate control practices implemented to prevent storm water pollution.  
The Copermittee’s authorization gives the construction industry the flexibility needed to conduct 
business while continuing to protect water quality.  This permit requirement is not unprecedented.  
The Caltrans construction standard specifications states that no more than 17 acres be exposed 
unless otherwise approved by their engineer in writing.168  If needed, local Caltrans districts can 

                                                 
162 Schueler, T. and Holland, H., 2000.  “Muddy Water In – Muddy Water Out?” The Practice of Watershed Protection.  
P. 6. 
163 USEPA, 1990.  “Sediment and Erosion Control: An Inventory of Current Practices.” P. II-1. 
164 Schueler, T. and Holland, H., 2000.  “Muddy Water In – Muddy Water Out?” The Practice of Watershed Protection.  
P. 5. 
165 San Diego County Copermittees, 2005. Report of Waste Discharge. P. D-27. 
166 Schueler, T. and Holland, H., 2000.  “Muddy Water In – Muddy Water Out?” The Practice of Watershed Protection.  
P. 5. 
167 USEPA, 1990.  “Sediment and Erosion Control: An Inventory of Current Practices.” P. III-1. 
168 State of California, Department of Transportation, 2002.  “Standard Specifications for Construction of Local Streets 
and Roads.” Section 7-1.01G; P. 52. 
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decrease the maximum disturbed soil area to 5 acres during the rainy season.169  In the Order, the 
Copermittee determines the maximum disturbed acreage size.  
 
In the ROWD,170 the Copermittees report that because their programs are unique, more time is 
needed on phased grading to develop consensus and to further dialogue.  They speculate that the 
phased grading requirements will need consultation with the construction community, California 
Department of Fish and Game, United States Fish and Wildlife Service, and the Army Corps of 
Engineers.  The Copermittees propose that they develop phased grading requirements after 
adoption of the Order.  However, phased grading was a requirement in Order No. 2001-01.171  In 
the five years since the adoption of Order No. 2001-01, the Copermittees did not develop a 
consensus on phased grading requirements.  Even though previously required, the Regional Board 
inspectors have never observed phased grading implemented within the jurisdictions of the 
Copermittees.  The lack of Copermittee action on phased grading during the past Permit cycles 
has necessitated the adoption of more specific enforceable requirements on phased grading.  
Caltrans and its private contractors from the construction community have implemented phased 
grading on construction projects since 2000 with no issues raised by the construction community 
or resource agencies.  The ability of the Copermittee to increase the size of the maximum 
disturbed area for a given site will enable the construction site to feasibly grade while maintaining 
compliance with other environmental permits. 

 
Section D.2.c.(1)(k) of the Order requires the implementation of advanced treatment for sediment 
at construction sites that the Copermittees or the Regional Board determines to be a significant 
threat to water quality.  In evaluating the threat to water quality, the following factors shall be 
considered: (1) soil erosion potential; (2) the site’s slopes; (3) project size and type; (4) sensitivity 
of receiving water bodies; (5) proximity to receiving water bodies; (6) non-storm water 
discharges; and (7) any other relevant factors.  Advanced treatment is defined in the Order as 
“using mechanical or chemical means to flocculate and remove suspended sediment from runoff 
from construction sites prior to discharge.”  Advanced treatment consists of a three part treatment 
train of coagulation, sedimentation, and polishing filtration.   
 
Advanced treatment has been effectively implemented extensively in the other states and in the 
Central Valley Region of California.172  In addition, the Regional Board’s inspectors have 
observed advanced treatment being effectively implemented at large sites greater than 100 acres 
and at small, 5 acre, infill sites.  Advanced treatment is often necessary for Copermittees to 
ensure that discharges from construction sites are not causing or contributing to a violation of 
water quality standards.  For example, the Basin Plan lists the water quality objective for turbidity 
as 20 NTU for all hydrologic areas and subareas except for the Coronado HA (10.10) and the 
Tijuana Valley (11.10).  For certain construction sites with large slopes and exposed areas, the 
only technology that is likely to meet 20 NTU is advanced treatment combined with erosion and 
sediment controls.  To ensure the MEP standard and water quality standards are met, the 
requirement for implementation of advanced treatment at high threat construction sites has been 
added to the Order, while still providing sufficient flexibility for each Copermittee’s unique 
program. 

 
Sections D.2.c.(1)(l-m) of the Order require the revegetation of a construction site as early as 
feasible.  The Order includes revegetation requirements in the BMP implementation section, 
                                                 
169 Caltrans Storm Water Quality Handbooks, 2000. “Construction Site Best Management Practices Manual.” Section 
2.2.4.1. 
170 San Diego County Copermittees, 2005. Report of Waste Discharge. P. D-27. 
171 Regional Board, 2001. Order No. 2001-01, San Diego County MS4 Permit.  Directive F.2.b.(4); P. 22. 
172 SWRCB, 2004.  Conference on Advanced Treatment at Construction Sites. 
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while Order No. 2001-01 required revegetation as part of the grading ordinance update.  
Implementation of revegetation reduces the threat of polluted storm water discharges from 
construction sites.  For example, it has been found that construction sites should permanently 
stabilize disturbed soils with vegetation at the conclusion of each phase of construction.173  A 
survey of grading and clearing programs found one-third of the programs without a time limit for 
permanent revegetation, “thereby increasing the chances for soil erosion to occur.”174  USEPA 
states “the establishment and maintenance of vegetation are the most important factors to 
minimizing erosion during development.”175  With the construction site being responsible for 
revegetation, the Copermittee will be more likely to enforce revegetation requirements during 
oversight of construction site requirements. 
 
Section D.2.c.(2) of the Order requires that dry season BMP implementation must include 
planning for and addressing rain events that may occur during the dry season.  This requirements 
was added to the Order to emphasize that, although rare, thunderstorms do occur in inland areas 
of the San Diego Region during the dry season. 
 
Section D.2.d (Inspection of Construction Sites) prescribes a minimum inspection frequency for 
construction sites.  Where Order No. 2001-01 required weekly inspections of high priority sites 
and monthly inspections of medium and low priority sites during the wet season, this Order 
prescribes biweekly inspections during the wet season of high priority sites, monthly inspections 
for medium priority sites, and as needed inspections for low priority sites.  High priority sites are 
identified as all sites greater than 50 acres, or greater than 1 acre and tributary to a CWA Section 
303(d) water body impaired for sediment or discharging directly to a ESA.  Medium priority sites 
are all sites causing soil disturbance of one acre or more that are not a high priority.  The 
proposed changes to the Order allow the Copermittees to concentrate more effort on sites that are 
less than 50 acres, but still have significant disturbed areas.  The reduction in inspection 
frequency for sites greater than 50 acres is justified because the sites have generally improved 
their erosion and sediment control measures since adoption of Order No. 2001-01. Biweekly 
inspections of these sites in the future should be sufficient  to ensure compliance at these sites.   
 
The Order omits Order No. 2001-01’s provision allowing a Copermittee to decrease the 
inspection frequency for high priority sites if the Copermittee certifies in writing to the Regional 
Board that they have recorded the site’s Waste Discharge Identification Number, reviewed the 
site’s Storm Water Pollution Prevention Plan (SWPPP), assured the site’s SWPPP is in 
compliance, and assured the SWPPP is properly implemented at the site.  Under Order No. 2001-
01, the Regional Board never received from any of the Copermittees a certification to decrease 
the inspection frequency at high priority sites.  Since the certification process was never used, the 
language has been deleted from the Order.   
 
In their ROWD,176 the Copermittees recommend that the use of weather triggered action plans be 
used in place of minimum inspection frequencies at construction sites during the month of 
October.  The Copermittees’ proposal is not to be confused with using weather triggered action 
plans to implement BMPs; rather the plan would be used during October by Copermittees to 
conduct inspections.  The Order does not include this measure because historical rainfall data 
shows that San Diego received significant rainfall during October in 2005, 2004, and 2000.177 
                                                 
173 Schueler, T. and Holland, H., 2000.  “Muddy Water In – Muddy Water Out?” The Practice of Watershed Protection.  
P. 5. 
174 Ibid.; P.11. 
175 USEPA, 1990. “Sediment and Erosion Control: An Inventory of Current Practices”, P. II-1 
176 San Diego County Copermittees,  2005. Report of Waste Discharge.  P. D-27. 
177 National Weather Service, Surface Observations at Lindbergh field; www.wrh.noaa.gov/sgx/obs/rtp/linber.html 
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Moreover, based upon Regional Board inspections, construction sites rarely have been found to 
have fully implemented their SWPPP by October 1 in anticipation of the rainy season.  During 
those years that rainfall does not occur during October, Copermittees’ biweekly inspections 
during October can ensure that construction sites are implementing and preparing for the eventual 
rains.  Like dry weather inspections, these inspections can also identify sources of non-storm 
water pollution and discharges.   

 
This section also requires the Copermittees to track the number of inspections for each 
inventoried construction site.  This requirement has been added to ensure that the Copermittees 
can demonstrate that construction sites are inspected at the minimum frequencies. 
 
Section D.2.e (Enforcement of Construction Sites) requires each Copermittee to develop and 
implement an escalating enforcement process that achieves prompt and effective corrective actions 
at all construction sites for violations of the Copermittee’s requirements and ordinances.  Each 
Copermittee develops their own unique enforcement procedure tailored for their specific 
jurisdiction.  This requirement is similar to Order No. 2001-01, except that enforcement 
procedures are required to be escalating and enforcement sanctions are required to be 
implemented in a prompt and effective manner.   
 
Under Order No. 2001-01, inspections conducted by the Regional Board  noted deficiencies in the 
Copermittees’ enforcement procedures and implementation.  The most common issues found 
were that enforcement was not firm and appropriate to correct the violation, and that repeat 
violations did not result in escalated enforcement procedures.  Moreover, in the municipal audit 
reports, deficiencies and potential permit violations were found in Copermittee’s enforcement 
programs.178  USEPA supports enforcement of ordinances and permits at construction sites stating 
“Effective inspection and enforcement requires […] penalties to deter infractions and intervention 
by the municipal authority to correct violations.”179  In addition, USEPA expects permits issued 
to municipalities to address “weak inspection and enforcement.”180  For these reasons, the 
enforcement requirements in this section have been modified, while providing sufficient 
flexibility for each Copermittee’s unique storm water program.   
 
In their ROWD, the Copermittees strongly oppose “the revision of Permit requirements for the 
purpose of standardizing processes that are necessarily unique to individual jurisdictions.”181  
However, the Order does not require that Copermittees standardize enforcement procedures to be 
the same among all the Copermittees, but requires that each Copermittee will consistently 
implement their unique enforcement procedures at construction sites within their jurisdiction.  
 
The Order requires that inspectors have the authority to conduct immediate enforcement actions 
when appropriate.  Inspectors conducting immediate enforcement will quickly implement 
corrections to violations, thereby minimizing and preventing threats to water quality.  When 
inspectors are unable to conduct immediate enforcement actions, the threat to water quality 
continues until an enforcement incentive is issued to correct the violation.  In the municipal 
audits, storm water inspectors for several municipalities were found to lack the necessary 

                                                 
178 Tetra Tech, Inc., 2002-05, Program Evaluation Reports – San Diego Area Storm Water Programs – July 23, 2002, 
Chula Vista P. 11, El Cajon P. 15; April 8, 2003, Oceanside P. 16; December 17, 2003, San Marcos P.20, Vista P.26; 
June 11, 2004, Poway P. 12, Santee, P. 15; January 31, 2005, Del Mar P.9, Solana Beach, P.12. 
179 USEPA, 1992. Guidance 833-8-92-002.  Section 6.3.2.3. 
180 Federal Register / Vol. 55, No. 222 / Friday, November 16, 1990 / Rules and Regulations. P. 48058 
181 San Diego County Copermittees, 2005. Report of Waste Discharge.  P. D-28. 
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enforcement authority.182  In its Phase II Compliance Assistance Guidance, USEPA says that 
“Inspections give the MS4 operator an opportunity to provide additional guidance and education, 
issue warnings, or assess penalties.”183  In order to issue warnings and assess penalties during 
inspections, inspectors need to have the legal authority to conduct enforcement. 
 
D.3. Existing Development 
 
D.3.a Municipal  
 
The following legal authority applies to section D.3.a: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(1) provides 
that the proposed management program include “A description of maintenance activities and a 
maintenance schedule for structural controls to reduce pollutants (including floatables) in 
discharges from municipal separate storm sewers.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(3) provides that the proposed 
management program include “A description for operating and maintaining public streets, roads 
and highways and procedures for reducing the impact on receiving waters of discharges from 
municipal storm sewer systems, including pollutants discharged as a result of deicing activities.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(4) provides that the proposed 
management program include “A description of procedures to assure that flood management 
projects assess the impacts on the water quality of receiving water bodies and that existing 
structural flood control devices have been evaluated to determine if retrofitting the device to 
provide additional pollutant removal from storm water is feasible.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(5) provides that the proposed 
management program include “A description of a program to monitor pollutants in runoff from 
operating or closed municipal landfills or other treatment, storage or disposal facilities for 
municipal waste, which shall identify priorities and procedures for inspections and establishing 
and implementing control measures for such discharges.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(6) provides that the proposed 
management program include “A description of a program to reduce to the maximum extent 
practicable, pollutants in discharges from municipal separate storm sewers associated with the 
application of pesticides, herbicides, and fertilizer which will include, as appropriate, controls 
such as educational activities, permits, certifications, and other measures for commercial 
applicators and distributors, and controls for application in public right-of-ways and at municipal 
facilities.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be discharged at a 

                                                 
182 Tetra Tech, Inc., 2003-05. Program Evaluation Reports – San Diego Area Storm Water Programs –April 8, 2003, 
Oceanside P. 16; June 11, 2004, Poway P. 12, Santee, P. 15; January 31, 2005, Solana Beach, P.12. 
183 USEPA, 2000. 833-R-00-002, Storm Water Phase II Compliance Assistance Guide, P.4-31 
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level which will cause, have reasonable potential to cause, or contribute to an excursion above 
any State water quality standard, including State narrative criteria for water quality.” 
 
Section D.3.a.(2) (BMP Implementation) requires the Copermittees to designate minimum BMPs 
for all municipal areas and activities, regardless of their threat to water quality.  The requirement 
that different types of BMPs be designated for different threat to water quality categories of 
municipal areas and activities has been removed from the Order to help simplify and clarify the 
Order’s requirements.  BMPs required to be implemented at a site can now be based on the 
sources or activities present at the site.  This more closely matches the approach taken by the 
Copermittees in their JURMPs.  Threat to water quality is used to determine inspection 
frequencies in section D.3.a.(7).     
 
Section D.3.a.(3) (Operation and Maintenance of MS4 and Structural Controls) requires the 
Copermittees to inspect and remove waste from their MS4s prior to the rainy season.  Additional 
wording has been added to clarify the intent of the requirements.  The Copermittees will be 
required to inspect all storm drain inlets and catch basins. This change will assist the 
Copermittees in determining which basins/inlets need to be cleaned and at what priority.  
Removal of trash has been identified by the Copermittees as a priority issue in their long-term 
effectiveness assessment.  To address this issue, wording has been added to require the 
Copermittees, at a minimum, inspect and remove trash from all their open channels at least once a 
year.        
 
Section D.3.a.(5) (Sweeping of Municipal Areas) requires the Copermittees to implement a 
program to sweep all municipal roads, streets, highways, and parking facilities.  This section has 
been added to ensure that the Copermittees are implementing this effective BMP at all 
appropriate areas. The reporting requirements of the Order have also be modified to ensure that 
the Copermittees consistently report their sweeping and pollutant removal activities.   
 
Section D.3.a.(6) (Limit Infiltration From Sanitary Sewer to MS4/Provide Preventive 
Maintenance of Both) requires the Copermittees to implement controls and measures to limit 
infiltration of seepage from municipal sanitary sewers to MS4s through thorough, routine 
preventive maintenance of the MS4.  In their ROWD, the Copermittees requested this section be 
removed form the Illicit Discharge Detection and Elimination Component and added to the 
Municipal Component since it is a municipal activity.  We agree and have moved the section to 
the municipal component of the Order.   
 
Section D.3.a.(7) (Inspection of Municipal Areas and Activities) establishes a minimum set of 
municipal areas and activities for oversight and inspection by the Copermittees.  In their ROWD, 
the Copermittees stated that some high priority areas on the list are not present in San Diego 
County. In response to this comment, incinerators, uncontrolled sanitary landfills, sites for 
disposing and treating sewage sludge, and hazardous waste treatment, disposal, and recovery 
facilities have been removed as high priority municipal areas.  Household hazardous waste 
collection facilities and parks/recreation facilities have been identified by the Copermittees as 
municipal areas in their JURMPs and therefore have been added to the high priority list.  
 
D.3.b. Industrial and Commercial  
 
The following legal authority applies to section D.3.b: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
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Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(C) provides that 
the proposed management program include “A description of a program to monitor and control 
pollutants in storm water discharges to municipal systems from municipal landfills, hazardous 
waste treatment, disposal and recovery facilities, industrial facilities that are subject to section 
313 of title III of the Superfund Amendments and Reauthorization Act of 1986 (SARA), and 
industrial facilities that the municipal permit applicant determines are contributing a substantial 
pollutant loading to the municipal storm sewer system.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(C)(1) provides that the Copermittee must 
“identify priorities and procedures for inspections and establishing and implementing control 
measures for such discharges.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(C)(2) provides that the proposed 
management program shall “Describe a monitoring program for storm water discharges 
associated with the industrial facilities identified in paragraph (d)(2)(iv)(C) of this section, to be 
implemented during the term of the permit, including the submission of quantitative data on the 
following constituents:  any pollutants limited in effluent guidelines subcategories, where 
applicable; any pollutant listed in an existing NPDES permit for a facility; oil and grease, COD, 
pH, BOD5 , TSS, total phosphorus, total Kjeldhal nitrogen, nitrate plus nitrite nitrogen, and any 
information on discharges required under 40 CFR 122.21(g)(7)(iii) and (iv).” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(ii) provides that the Copermittee “Provide an 
inventory, organized by watershed of the name and address, and a description (such as SIC codes) 
which best reflects the principal products or services provided by each facility which may 
discharge, to the municipal separate storm sewer, storm water associated with industrial activity.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be discharged at a 
level which will cause, have reasonable potential to cause, or contribute to an excursion above 
any State water quality standard, including State narrative criteria for water quality.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(A) provides that each Copermittee must 
demonstrate that it can control “through ordinance, permit, contract, order or similar means, the 
contribution of pollutants to the municipal storm sewer by storm water discharges associated with 
industrial activity and the quality of storm water discharged from site of industrial activity.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A) provides that the Copermittee develop a 
proposed management program which includes “A description of structural and source control 
measures to reduce pollutants from runoff from commercial and residential areas that are 
discharged from the municipal storm sewer system that are to be implemented during the life of 
the permit, accompanied with an estimate of the expected reduction of pollutant loads and a 
proposed schedule for implementing such controls.” 
 
Section D.3.b requires the Copermittees to implement an industrial and commercial program to 
reduce pollutants in runoff from all industrial and commercial sites/sources.  The industrial and 
commercial sections of Order No. 2001-01 have been combined into one section in this Order.  
This change will streamline and simplify the Order, without negatively impacting water quality.  
This change is not unprecedented because industrial and commercial facilities are commonly 
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addressed together.  For example, the Southern Riverside County MS4 Permit184 combined 
industrial and commercial programs into one section.  In addition, in their ROWD,185 the 
Copermittees jointly addressed industrial and commercial components.  USEPA contractor Tetra 
Tech also evaluated and reported on the industrial and commercial programs jointly during their 
program evaluations.186 
 
Section D.3.b.(1)(a) (Commercial Sites/Sources) requires that building material retailers and 
storage, animal facilities, and power washing services be included in the Copermittee’s inventory 
of commercial sites/sources.  In their ROWD, the Copermittees state “Two sources that were not 
identified in the Permit [Order No. 2001-01] as high priorities (animal facilities and pressure 
washers) were determined to justify close attention due their significant number and their 
potential to discharge pollutants.”  The Regional Board agrees with the Copermittees statement in 
the ROWD; therefore, animal facilities and pressure washers are included in the source 
identification section.  Building material retailers and storage facilities are included because they 
are potential sources of pollutants to urban runoff.  These facilities typically store and vend 
building materials in the outdoors exposed to storm water without implementing BMPs.   
 
The Order has revised requirements for identifying industrial sites/sources.  The revised 
requirements are identical to those found in the Southern Riverside County MS4 permit.187  
USEPA requires the same identification: “Measures to reduce pollutants in storm water 
discharges to municipal separate storm sewers from municipal landfills, hazardous waste 
treatment, disposal and recovery facilities, industrial facilities that are subject to section 313 of 
title III of the Superfund Amendments and Reauthorization Act of 1986 (SARA).”188  USEPA 
“also requires the municipal storm sewer permittee to describe a program to address industrial 
dischargers that are covered under the municipal storm sewer permit.”189  In order to more closely 
follow USEPA’s guidance, this Order also includes operating and closed landfills, and hazardous 
waste treatment, disposal, storage and recovery facilities.   
 
The Order continues to require the Copermittees to identify industrial sites and sources subject to 
the General Industrial Permit or other individual NPDES permit.  This requirement is despite the 
Copermittees’ recommendation, “The Permit should be amended to eliminate the requirement to 
include sites with coverage under the General Industrial Permit, or other permits with storm water 
requirements, on the list of minimum high priority industrial facilities.”190  USEPA supports the 
municipalities regulating industrial sites and sources that are already covered by a NPDES 
permit:  
 

“Municipal operators of large and medium municipal separate storm sewer systems are 
responsible for obtaining system-wide or area permits for their system’s discharges.  These 
permits are expected to require that controls be placed on storm water discharges associated 
with industrial activity which discharge through the municipal system.  It is anticipated that 
general or individual permits covering industrial storm water discharges to these municipal 

                                                 
184 Regional Board, 2004. Order No. R9-2004-001; Riverside County MS4 Permit.  Section H.2; P. 24. 
185 San Diego County Copermittees, 2005.  Report of Waste Discharge.  Section D.5.1, P. D-37. 
186 Tetra Tech, Inc., 2002-05. Program Evaluation Reports – San Diego Area Storm Water Programs; July 23, 2002; 
December 13, 2002; December 26, 2002; April 8, 2003; December 17, 2003; June 11, 2004; January 31, 2005. 
187 Regional Board, 2004. Order No. R9-2004-001; Riverside County MS4 Permit.  Section H.2.b)(2); P. 25. 
188 Federal Register / Vol. 55, No. 222 / Friday, November 16, 1990 / Rules and Regulations. P. 48056. 
189 Ibid. 
190 San Diego County Copermittees, 2005.  Report of Waste Discharge. Section D.5.6, P. D-43 
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separate storm sewer systems will require industries to comply with the terms of the permit 
issued to the municipality, as well as other terms specific to the permittee.” 191 

 
And: 

 
“Although today’s rule will require industrial discharges through municipal storm sewers to 
be covered by separate permit, USEPA still believes that municipal operators of large and 
medium municipal systems have an important role in source identification and the 
development of pollutant controls for industries that discharge storm water through municipal 
separate storm sewer systems is appropriate.  Under the CWA, large and medium 
municipalities are responsible for reducing pollutants in discharges from municipal separate 
storm sewers to the maximum extent practicable.  Because storm water from industrial 
facilities may be a major contributor of pollutants to municipal separate storm sewer systems, 
municipalities are obligated to develop controls for storm water discharges associated with 
industrial activity through their system in their storm water management program.”192 

 
The Order’s requirement to inventory those sites subject to the General Industrial Permit is 
identical to the requirements found in the Southern Riverside County MS4 Permit, Order No. R9-
2004-001.193  USEPA supports the list of industrial facilities in the Order when it states the 
following: 
 

“The issue of industrial inspections also arose for the Los Angeles County MS4 permit.  The 
State Board, in a memo dated November 9, 2001, from Michael Lauffer of the State board to 
Dennis Dickerson, Executive Officer of the Los Angeles Regional Board, noted that under 
Section 402 (p)(3)(B)(iii) of the CWA, the Board has broad authority to require ‘such other 
provisions…as the State determines appropriate…’ and that this would provide a basis for 
requirements that go beyond specific provisions of the EPA regulations.  We would agree 
with the State Board on this matter, and that the Regional Board would have the authority to 
require inspections of all the industrial facilities listed in the permit [Order], notwithstanding 
the specific provisions of the EPA regulations.”194 

 
Section D.3.b.(2) (BMP Implementation) adds a pollution prevention requirement, since 
pollution prevention methods are considered a BMP.  Moving this requirement will streamline the 
Order, without causing a detrimental effect on water quality. 
 
Section D.3.b.(3) (Inspection of Industrial and Commercial Sites/Sources) includes requirements 
for inspections of industrial and commercial sites/sources.  The Order is similar to the Southern 
Riverside County MS4 permit195 in requiring that inspections check for coverage under the 
General Industrial Permit; assessment of compliance with Copermittee ordinances and permits 
related to urban runoff; assessment of BMP implementation, maintenance, and effectiveness; 
visual observations for non-storm water discharges, potential illicit connections, and potential 
discharge of pollutants in storm water runoff; and education and outreach on storm water 
pollution prevention.  The Order also requires that inspections include review of BMP 
implementation plans if the site uses or is required to use such a plan, and the review of facility 
monitoring data if the site monitors its runoff.  These changes are necessitated by the results of 
                                                 
191 Federal Register / Vol. 55, No. 222 / Friday, November 16, 1990 / Rules and Regulations. P. 48006. 
192 Ibid. P. 48000 
193 Regional Board, 2004. Order No. R9-2004-001; Riverside County MS4 Permit.  Section H.2.b)(2); P. 25. 
194 Letter dated March 5, 2004 from Doug Eberhardt, EPA Manager to John Robertus, Executive Officer of Regional 
Board containing comments on Order No. R9-2004-001. 
195 Regional Board, 2004.  Order No. R9-2004-001; Riverside County MS4 Permit.  Section H.2.d)(3); P. 26. 
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storm water program evaluations.196   It was observed that 12 Copermittees had deficiencies or 
potential permit violations in their industrial and commercial component.  The inspection section 
received twice as many comments than any other requirement in the industrial/commercial 
program evaluation reports section.  These changes in the Order mimic USEPA’s guidance: “Site 
inspections should include (1) an evaluation of the pollution prevention plan and any other 
pertinent documents, and (2) an onsite visual inspection of the facility to evaluate the potential for 
discharges of contaminated storm water from the site and to assess the effectiveness of the 
pollution prevention plan.” 197 In 1999, USEPA “recognized visual inspection as a baseline BMP 
for over 10 years,” and “visual inspections are an effective way to identify a variety of problems.  
Correcting these problems can improve the water quality of the receiving water.” 198   
 
Section D.3.b.(3)(c) of the Order requires that at a minimum, 40% of the sites inventoried shall 
be inspected each year, including all sites determined to pose a high threat to water quality.  This 
requirement maintains inspection frequencies and rates while allowing more flexibility for the 
Copermittees to decide where to conduct inspections.  In the ROWD,199 the Copermittees 
reported 18,017 industrial and commercial sources.  In fiscal year 2002-2003, the Copermittees 
conducted 10,133 inspections, giving an inspection rate of 56%.  In fiscal year 2003-2004, the 
Copermittees conducted 8,546 inspections giving an inspection rate of 47%.  USEPA guidance200 
says, “management programs should address minimum frequency for routine inspections.”  The 
USEPA Fact Sheet – Visual Inspection201 says, “To be effective, inspections must be carried out 
routinely.  This requires a corporate commitment to implementing them.”   
 
In their ROWD,202 the Copermittees recommend, “The Permit should allow revision of mandated 
inspection requirements in accordance with demonstrated needs.”  The Copermittees “strongly 
discourage Permit requirements that seek to establish minimum levels of inspection activity.”  
The Order includes the minimum level of inspection activity because without minimum levels, 
the Regional Board has no assurance that inspections of commercial and industrial sites will be 
conducted.  Without inspections, the Copermittees would be unable to adequately verify that 
industrial and commercial sites are in compliance with their local storm water ordinances and 
regulations.  Even though minimum inspection levels have been included, the Order allows 
enough flexibility to maximize the effectiveness of inspections by concentrating resources on 
industrial and commercial sites that are higher threats to water quality without neglecting other 
industrial and commercial sites.  Further flexibility is provided in prioritizing inspections, as 
discussed next. 
 
The Order no longer includes a section titled “Threat to Water Quality Prioritization.”  Rather, 
threat to water quality prioritization is incorporated within the inspection section.  The Order 
requires several criteria to determine if a site is a high threat to water quality that needs an annual 
inspection.  This change is identical to the requirements in the Southern Riverside County MS4 
permit,203 except for the addition of a few criteria recommended in the Copermittees’ ROWD.204  
The Copermittees recommended criteria that are included in the Order are No Exposure 

                                                 
196 Tetra Tech, Inc., 2002-05. Program Evaluation Reports – San Diego Area Storm Water Programs; July 23, 2002; 
December 13, 2002; December 26, 2002; April 8, 2003; December 17, 2003; June 11, 2004; January 31, 2005. 
197 USEPA, 1992. Guidance 833-8-92-002, section 6.3.3.4 “Inspection and Monitoring”. 
198 USEPA, 1999.  832-F-99-046, “Storm Water Management Fact Sheet – Visual Inspection”. 
199 San Diego County Copermittees, 2005. Report of Waste Discharge. Section D.5. 
200 USEPA, 1992. Guidance 833-8-92-002, section 6.3.3.4 “Inspection and Monitoring”. 
201 USEPA, 1999.  832-F-99-046,, “Storm Water Management Fact Sheet – Visual Inspection”. 
202 San Diego County Copermittees, 2005. Report of Waste Discharge. Section D.5.3. 
203 Regional Board, 2004. Order No. R9-2004-001; Riverside County MS4 Permit.  Section H.2.d)(1); P. 26. 
204 San Diego County Copermittees, 2005. Report of Waste Discharge. Section D.5.1. 
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Certification / Notice of Non-Applicability, Compliance History, and Facility Design.  “Existing 
Regulatory Oversight” is already included as a criterion in the Order as “Whether the site is 
subject to the Statewide Industrial Permit.”  Self-certification status and Green Business 
Certification are not included in the Order because these certifications do not ensure that storm 
water is addressed.  In the ROWD,205 the Copermittees recommend, “The Permit should allow re-
prioritization of currently mandated minimum high priority industrial and commercial sources.”  
The Order has been modified to increase flexibility and allow the Copermittees to reprioritize 
sites as more information is learned about the sites’ potential threat to water quality. 
 
In their ROWD206, the Copermittees recommend, “The Permit should allow and encourage 
alternatives to current inspection requirements.”  They suggest utilizing non-inspection methods 
including self-certification, certified submission of monitoring results demonstrating that 
benchmarks have been met, third-party inspections, facility- or industry-specific surveys, and/or 
phone interviews.  The proposed alternatives do not provide the same level of compliance 
oversight as inspections provide; therefore the Order includes such a section not as an alternative 
to inspections but in addition to inspections.  The Order allows the use of these alternatives if they 
are determined to be necessary by the Copermittee.   
 
Section D.3.b.(4) (Regulation of Mobile Businesses) is a new section.  Mobile businesses are 
service industries that travel to the customer to perform the service rather than the customer 
traveling to the business to receive the service.  Examples of mobile businesses are power 
washing, mobile vehicle washers, carpet cleaners, port-a-potty servicing, pool and fountain 
cleaning, mobile pet groomers, and landscapers.  These mobile services produce waste streams 
that could potentially impact water quality if appropriate BMPs are not implemented.  Mobile 
businesses present a unique difficulty in storm water regulation. Due to the transient nature of the 
business, the regular, effective practice of unannounced inspections is difficult to implement.  
Also, tracking these mobile businesses is difficult because they are often not permitted or licensed 
and their services cross Copermittee jurisdictions.  The Order takes into account the difficulties in 
regulating mobile businesses.  Only those mobile businesses that are known to operate within 
their jurisdiction are required to be inventoried and notified.  The inventory shall be updated as 
additional mobile businesses are identified.   
 
The Order requires that mobile businesses shall be inspected as needed.  Inspections can be 
accomplished in response to complaints.  Inspections can be scheduled through contacting the 
business.  Impromptu inspections can be conducted if a Copermittee’s inspector observes a 
mobile business operating in the course of the inspector’s normal travels throughout their 
jurisdiction.  In their ROWD,207 the Copermittees recommend, “Copermittees should increase 
their collaboration on the regulation of mobile businesses”.  The Order allows but does not 
require collaboration among the Copermittees.  Due to the Copermittee’s differences in 
watersheds, culture, ethnicity, ordinances, regulations, policies and procedures, Copermittee 
collaboration on regulating mobile businesses is left up to the Copermittees as they see fit. 
 
Section D.3.b.(5) (Enforcement of Industrial and Commercial Sites/Sources) requires that 
inspectors have authority to conduct immediate enforcement actions when appropriate.  
Inspectors conducting immediate enforcement will quickly correct violations, thereby minimizing 
and preventing threats to water quality.  When inspectors are unable to conduct immediate 
enforcement actions, the threat to water quality continues until an enforcement incentive is issued 

                                                 
205 Ibid. Section D.5.2. 
206 Ibid. Section D.5.4 
207 Ibid. Section D.5.5. 
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to correct the violation.  In the municipal audits, Tetra Tech reported deficiencies where several 
Copermittees needed to ensure that their storm water inspectors have enforcement authority.208  In 
its Phase II Compliance Assistance Guidance, USEPA says that “Inspections give the MS4 
operator an opportunity to additional guidance and education, issue warnings, or assess 
penalties.”209  In order to issue warnings and assess penalties during inspections, inspectors need 
to have the legal authority to conduct enforcement. 
 
D.3.c. Residential 
 
The following legal authority applies to section D.3.c: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A) provides that 
the Copermittee develop a proposed management program which includes “A description of 
structural and source control measures to reduce pollutants from runoff from commercial and 
residential areas that are discharged from the municipal storm sewer system that are to be 
implemented during the life of the permit, accompanied with an estimate of the expected 
reduction of pollutant loads and a proposed schedule for implementing such controls.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be discharged at a 
level which will cause, have reasonable potential to cause, or contribute to an excursion above 
any State water quality standard, including State narrative criteria for water quality.” 
 
Section D.3.c.(2)(b) of the Order moves the residential pollution prevention requirements 
together with the other BMP requirements in order to improve the organization of the Order.  
This change has no net effect on the implementation and enforcement of the Order. 
 
Section D.3.c.(2)(c) of the Order moves the requirement for proper management of used oil, toxic 
materials, and other household hazardous wastes to the residential section of the Order, since this 
requirement generally applies to residents.  This change improves the organization of the Order, 
and has no net effect on its implementation and enforcement. 
 
Section D.3.c.(4) (Regional Residential Education Program) of the Order requires each 
Copermittee to participate in a Regional Residential Education Program.  An education program 
specifically targeting residential sources is needed due to the fact that residential housing units 
encompass the largest category of specific sources in San Diego County and have been identified 
by the Copermittees as a regional priority source.   Moreover, the Copermittees recommend in 
their ROWD that such a program be developed.   Section F.7 of the Order, which is referenced in 
section D.3.c.(4), expands on the Regional Residential Education Program requirements by 
requiring that the program focus on bacteria, nutrients, sediment, pesticides, and trash.  This is 
appropriate for a regional education program, since the Copermittees have identified these 
constituents as regional priorities. 
 
 

                                                 
208 Tetra Tech, Inc., 2002-05. Program Evaluation Reports – San Diego Area Storm Water Programs.  
209 USEPA, 2000. Storm Water Phase II Compliance Assistance Guide.  833-R-00-002.  P. 4-31. 
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D.4. Illicit Discharge Detection and Elimination  
 
The following legal authority applies to section D.4: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B) provides 
that the proposed management program “shall be based on a description of a program, including a 
schedule, to detect and remove (or require the discharger to the municipal storm sewer to obtain a 
separate NPDES permit for) illicit discharges and improper disposal into the storm sewer.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(1) provides that the Copermittee include 
in its proposed management program “a program, including inspections, to implement and 
enforce an ordinance, orders or similar means to prevent illicit discharges to the municipal storm 
sewer system.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(2) provides that the Copermittee include 
in its proposed management program “a description of procedures to conduct on-going field 
screening activities during the life of the permit, including areas or locations that will be 
evaluated by such field screens.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(3) provides that the Copermittee include 
in its proposed management program “procedures to be followed to investigate portions of the 
separate storm sewer system that, based on the results of the field screen, or other appropriate 
information, indicate a reasonable potential of containing illicit discharges or other sources of 
non-storm water.” 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(4) provides that the Copermittee include 
in its proposed management program “a description of procedures to prevent, contain, and 
respond to spills that  may discharge into the municipal separate storm sewer.” 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(5) provides that the Copermittee include 
in its proposed management program “a description of a program to promote, publicize, and 
facilitate public reporting of the presence of illicit discharges or water quality impacts associated 
with discharges from municipal separate storm sewers.” 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(6) provides that the Copermittee include 
in its proposed management program “a description of educational activities, public information 
activities, and other appropriate activities to facilitate the proper management and disposal of 
used oil and toxic materials.” 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(7) provides that the Copermittee include 
in its proposed management program “a description of controls to limit infiltration of seepage 
from municipal sanitary sewers to municipal separate storm sewer systems where necessary.” 
 
Section D.4.a (Illicit Discharges and Connections) requires the Copermittees to implement a 
program to actively seek and eliminate illicit connections and discharges (IC/ID).  Additional 
wording has been added to this section to clarify and ensure that all appropriate (i.e., field 
personnel) municipal personnel are utilized in the program to observe and report these illicit 
discharges and connections.  
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Section D.4.b (Develop/Maintain MS4 Map) requires the Copermittees to develop or obtain a 
map of their entire MS4 system and drainages within their jurisdictions.  To provide clarification 
to the Order, this requirement has been moved to the IC/ID component of the Order from the Dry 
Weather Field Screening and Analytical Monitoring Specifications (Attachment E in previous 
Order No. 2001-01). 
 
Section D.4.d (Investigation/Inspection and Follow-Up) requires the Copermittees to conduct 
follow up investigations and inspect portions of the MS4 for illicit discharges and connections, 
based on dry weather field screening and analytical monitoring results.  The section also requires 
the Copermittees to establish criteria for triggering follow up investigations. Additional language 
has been added to this section to clarify the minimum level of effort and timeframes for follow up 
investigations when dry weather action levels (developed by the Copermittees) are exceeded. 
Timely investigation and follow up when action levels are exceeded is necessary to identify 
sources of illicit discharges, especially since many of the discharges are transitory. The 
requirements for a 48-hour minimum response time when action levels are exceeded and for 
immediate response to obvious illicit discharges is necessary to ensure timely response by the 
Copermittees.  
 
In its October 29, 2004 letter to the Copermittees, as well as in subsequent meetings, the Regional 
Board notified Copermittees that standardized procedures were necessary to ensure timely IC/ID 
investigations.  In the ROWD, the Copermittees state that procedures for dry weather programs 
should not be standardized and that a minimum response timeframe would hamper their efforts to 
prioritize and respond to IC/IDs.  However, the purpose of the dry weather action levels is to help 
the Copermittees prioritize and investigate the most likely IC/IDs. Sampling locations that exceed 
these action levels warrant timely investigation/response, and the minimum time frames in the 
requirements are reasonable. The Copermittees may also determine that the exceedances do not 
pose a threat to water quality and therefore do not warrant further investigation. The rationale for 
no further action for dry weather sampling stations that exceed action levels would be reported in 
the Jurisdictional Urban Runoff Management Program Annual Report.  
 
D.5.  Education Component 
 
The following legal authority applies to section D.5: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(6) provides 
that the proposed management program include “A description of a program to reduce to the 
maximum extent practicable, pollutants in discharges from municipal separate storm sewers 
associated with the application of pesticides, herbicides, and fertilizer which will include, as 
appropriate, controls such as educational activities, permits, certifications, and other measures for 
commercial applicators and distributors, and controls for application in public right-of-ways and 
at municipal facilities."   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(6) provides that the proposed 
management program include “A description of educational activities, public information 
activities, and other appropriate activities to facilitate the proper management and disposal of 
used oil and toxic materials.”   
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Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(4) provides that the proposed 
management program include “A description of appropriate educational and training measures for 
construction site operators.”    
 
Section D.5 includes an introductory paragraph that is the same as in Order No. 2001-01, except 
for the removal of Quasi-Governmental Agencies/ Districts.  The Copermittees’ ROWD 
recommends elimination of the requirement to educate quasi-governmental entities.210  
 
Section D.5.a (General Requirements) includes education topics from the existing permit with 
some minor wording and formatting changes.  The Copermittees’ ROWD recommends that the 
Copermittees should focus educational efforts on the most important constituents and not on a list 
of topics.211  The Regional Board agrees with the focused efforts, but a list of topics is needed to 
provide a goal of basic storm water knowledge.  The Copermittees can choose how and to what 
degree to address these topics.  Copermittees may decide to focus on some topics and not on 
others.  Some topics may be more important for certain target communities or watersheds. 
 
The Regional Board has incorporated the following recommendation from the Copermittees’ 
ROWD into the permit:  “Copermittee educational programs should emphasize underserved 
target audiences, high-risk behaviors, and “allowable” behaviors and discharges.”212  In 
conducting audits of the Copermittees’ storm water program, Tetra Tech found that several of the 
Copermittees could improve education of specific target audiences with pollutant-specific 
educational campaigns, messages, or technical guidance.213 
 
Section D.5.b (Specific Requirements) requires the Copermittees to educate their own 
departments and personnel.  The new development and redevelopment as well as the municipal 
construction education requirements were taken from Order No. 2001-01 with some minor 
wording changes.  Additional clarification was added regarding storm water management plans 
and SUSMP requirements due to deficiencies found during the SUSMP audits.  The Regional 
Board considers it vital for the Copermittees’ planning and development staff, who have a broad 
authority and influence over new and redevelopment projects, to thoroughly understand storm 
water management plan development and SUSMP requirements.  Municipal construction staff also 
need a thorough understanding of SUSMP requirements to adequately oversee active construction 
projects which are implementing SUSMPs. 
 
A new requirement has also been added for education of activity specific BMPs for municipal 
personnel and contractors performing activities that generate pollutants.  Education is required at 
all levels of municipal staff and contractors.  Education is especially important for the staff in the 
field performing activities which might result in discharges of pollutants if proper BMPs are not 
used.  The CASQA Municipal Handbook states that successful implementation of BMPs is 
dependent on “Effective training of municipal and contract employees working in both fixed 
facilities and field programs.”214  This training can be conducted in either a formal or an informal 
tail-gate format. 
 
Section D.5.b.(2) (New Development and Construction Education) requires the Copermittees to 
educate all project applicants, developers, contractors, property owners, community planning 
                                                 
210 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. D-57. 
211 Ibid.  P. D-52. 
212 Ibid.  P. D-53. 
213 Tetra Tech, Inc., 2002-03.  Program Evaluation Reports -- San Diego Area Stormwater Program.  
214 California Stormwater Quality Association,  2003.  Stormwater Best Management Practices Handbook, Municipal.  
P. 5-1 
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groups, and other responsible parties about stormwater issues and BMPs, including annual training 
before the rainy season.  The first requirement is taken from the existing permit sections on new 
development and construction, with some minor wording changes and an additional topic at the end 
to recognize the importance of training for field level construction workers.  Different levels of 
training will be needed for planning groups, owners, developers, contractors, and construction 
workers, but everyone should get a general education of stormwater requirements.  Education of all 
construction workers can prevent unintentional discharges, such as discharges by workers who are 
not aware that they are not allowed to wash things down the storm drains.  Training for BMP 
installation workers is imperative because the BMPs will fail if not properly installed and 
maintained.215  Training for field level workers can be formal or informal tail-gate format. 
 
Section D.5.b.(3) (Residential, General Public, and School Children Education) requires the 
Copermittees to collaboratively develop and implement a plan to educate residential, general 
public, and school children through use of mass media, mailers, door hangers, booths at public 
events, classroom education, field trips, hands-on experiences, or other educational methods.  
USEPA supports education of the general community when it states:  “An informed and 
knowledgeable community is critical to the success of a storm water management program since it 
helps ensure the following:  

 
Greater support for the program as the public gains a greater understanding of the reasons why 
it is necessary and important. […] 
 
Greater compliance with the program as the public becomes aware of the personal 
responsibilities expected of them and others in the community, including the individual actions 
they can take to protect or improve the quality of area waters.”216 

 
Regarding target audiences, USEPA also finds that “The public education program should use a 
mix of appropriate local strategies to address the viewpoints and concerns of a variety of audiences 
and communities, including minority and disadvantaged communities, as well as children.”217  The 
SWRCB TAC also supports education of schoolchildren, stating: 

 
“Target Audiences should include: 

 
1. Government:  Educate government agencies and officials to achieve better communication, 

consistency, collaboration, and coordination at the federal, state and local levels. 
2. K-12/Youth Groups:  Establish statewide education programs, including curricula, on 

watershed awareness and nonpoint source pollution problems and solutions, based on a 
state lead role building upon and coordinating with existing local programs. 

3. Development Community:  Educate the development community, including developers, 
contractors, architects, and local government planners, engineers, and inspectors, on 
nonpoint source pollution problems associated with development and redevelopment and 
construction activities and involve them in problem definitions and solutions. 

4. Business and Industrial Groups.”218   
 
 

                                                 
215 Ibid P.2-6. 
216 USEPA, 2000.  Storm Water Phase II Compliance Assistance guide.  EPA 833-R-00-002. 
217 Ibid. 
218 SWRCB, 1994.  Urban Runoff Technical Advisory Committee Report and Recommendations.  
Nonpoint Source Management Program. 
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D.6 Public Participation 
 
The following legal authority applies to section D.6: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
No significant changes have been made to this section of the Order. 
 
E.  Watershed Urban Runoff Management Program  
 
The following legal authority applies to section E: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(a)(3)(ii) states:  “The 
Director may […] issue distinct permits for appropriate categories of discharges […] including, 
but not limited to […] all discharges within a system that discharge to the same watershed […]”  
 
Federal NPDES regulations 40 CFR 122.26(a)(3)(v) states:  “Permits for all or a portion of all 
discharges from large or medium municipal separate storm sewer systems that are issued on a 
system-wide, jurisdiction-wide, watershed, or other basis may specify different conditions 
relating to different discharges covered by the permit, including different management programs 
for different drainage areas [watersheds] which contribute storm water to the system.” 
 
Federal NPDES regulation 40 CFR 122.26(a)(5) states:  “The Director may issue permits for 
municipal separate storm sewers that are designated under paragraph (a)91)(v) of this section on a 
system-wide basis, a jurisdiction-wide basis, watershed basis, or other appropriate basis.”  
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv) states:  “Proposed programs may impose 
controls on a systemwide basis, a watershed basis, a jurisdiction basis, or on individual outfalls.” 
 
Section E.2.b of the Order requires the Copermittees to develop a watershed map.  The section 
has been slightly modified from Order No. 2001-01 in that it no longer requires mapping of 
inventoried construction sites.  The reason for this change is the temporary nature of construction 
sites.  The location of construction sites is constantly changing, making the mapping of 
construction sites not useful. 
 
Section E.2.c of the Order requires identification and description of available water quality data 
for each watershed. The minimum types of water quality data the Copermittees must consider are 
listed.  For the most part, the listed types of water quality data match the types of data already 
used by the Copermittees for watershed management.  Additional types of monitoring to be 
considered have been added, such as toxic hot spot and TMDL monitoring, because of their 
potential to provide useful information during identification and prioritization of watershed water 
quality problems.  The listing of data types is necessary because the Copermittees have 
previously not used all available watershed water quality data while assessing watershed 
conditions.  For example, in a March 10, 2003 letter, the Regional Board directed the 
Copermittees to utilize additional available data during WURMP implementation because initial 
Copermittee data use was limited. 
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Sections E.2.d and E.2.e of the Order require assessment and analysis of water quality data to 
prioritize each watershed’s water quality problems, together with identification of the sources of 
the high priority water quality problems.  These requirements are essentially the same as the 
requirements of Order No. 2001-01; they have simply been reorganized to more clearly convey 
the process required. 
 
Section E.2.f of the Order requires the Copermittees to develop a list of Watershed Water Quality 
Activities for potential implementation.  This requirement developed over time while working 
with the Copermittees on their WURMP implementation under Order No. 2001-01.  In October 
2004 letters, the Regional Board recommended the Copermittees develop a list of Watershed 
Water Quality Activities for potential implementation.  Following receipt of the Regional Board 
letters, the Copermittees created Watershed Water Quality Activity lists.  Although the 
Copermittees’ lists needed improvement, the Regional Board found the lists to be useful planning 
tools that can be evaluated to identify effective and efficient Watershed Water Quality Activities.  
Because the lists are useful and have become a part of the WURMP implementation process, a 
requirement for their development has been written into the Order. 
 
The goal of the WURMPs is to abate sources and reduce pollutant discharges causing the high 
priority water quality problems within a watershed.  For this reason, it is required that the 
Watershed Water Quality Activity list describes how each Watershed Water Quality Activity will 
meet this goal. 
 
Section E.2.g of the Order requires the Copermittees within a watershed to develop a strategy for 
implementation of Watershed Water Quality Activities and Watershed Education activities. The 
requirement for development of an implementation strategy is necessary because it should guide 
effective implementation of watershed activities.  Moreover, it has been found that many of the 
Copermittees’ current Watershed Water Quality Activities have no clear connection to the high 
priority water quality problems within the watersheds where they are being implemented.  For 
example, when reviewing the 2003-2004 Watershed Urban Runoff Management Program Annual 
Report for the San Diego River, the Regional Board found that for several of the Watershed 
Water Quality Activities being implemented, it is “unclear what the connection is between this 
project and the identified high priority water quality problems in the watershed.”219  Similar 
findings were also noted during Regional Board review of the 2002-2003 Watershed Urban 
Runoff Management Program Annual Reports and issuance of corresponding comment letters. 
 
Section E.2.h of the Order requires the Copermittees to evaluate the effectiveness of proposed 
activities.  This will help the Copermittees choose the most effective activities for 
implementation.  Implementation of effective activities is critical to ensure an effective 
Watershed Urban Runoff Management Program. 
 
Section E.2.i of the Order requires each Copermittee to implement a certain number of 
Watershed Water Quality Activities annually.  In crafting this section of the Order and the 
Watershed Water Quality Activity definition, the Regional Board sought to obtain a balance 
between the enforceability of the Order and Copermittee flexibility in implementing the Order.   
 
So that the section is enforceable, it requires each Copermittee to implement a minimum number 
of Watershed Water Quality Activities which will directly and significantly abate sources and 
reduce pollutant discharges causing the high priority water quality problems within a watershed.  

                                                 
219 Regional Board, 2005.  Review of Notices of Violation Issued to the San Diego County Copermittees for Watershed 
Urban Runoff Management Program Implementation. 
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This requirement provides measurable outcomes for WURMP implementation.  WURMP 
measurable outcomes are needed in the Order because the Regional Board previously found that 
Copermittee implementation of Watershed Water Quality Activities was inadequate over the 
course of several years, despite several Regional Board efforts to precipitate improvement.  The 
Regional Board issued comment letters in March 2003, California Water Code section 13267 
information request letters in October 2004, and Notices of Violation in June 2005, all in an 
attempt to improve the Copermittees’ implementation of Watershed Water Quality Activities that 
would effectively reduce discharges of pollutants causing the watersheds’ high priority water 
quality problems.  In addition, in a detailed review of the Copermittees’ 2003-2004 Watershed 
Urban Runoff Management Program  Annual Reports, the Regional Board found that for most 
watersheds, the Copermittees’ reported “water quality activities” would not result in any 
significant reduction of pollutant discharges.220   
 
Despite these efforts and findings by the Regional Board, the majority of the Copermittees 
contended as a group that their WURMP implementation was adequate and that they were in 
compliance with Order No. 2001-01’s WURMP requirements.  The Copermittees’ position 
exhibits the lack of clarity and unenforceability of Order No. 2001-01’s language regarding 
implementation of Watershed Water Quality Activities.  To rectify this situation and ensure that 
WURMP implementation actually results in pollutant discharge reductions, a requirement for 
measurable outcomes has been added to the Order in the form of a minimum number of 
Watershed Water Quality Activities to be implemented which must reduce the discharge of 
pollutants and abate pollutant sources. 
 
While section J.1.h specifically requires implementation of a measurable number of Watershed 
Water Quality Activities, the section and the Watershed Water Quality Activity definition also 
provide significant flexibility to the Copermittees regarding what constitutes a Watershed Water 
Quality Activity.  The bottom line requirements for Watershed Water Quality Activity is that they 
reduce pollutant discharges causing high priority water quality problems within a watershed and 
exceed the baseline jurisdictional requirements.  Beyond these bottom line requirements, the 
Copermittees have ample implementation flexibility.  For example, both jurisdictional and 
regional activities in some circumstances can be considered Watershed Water Quality Activities.  
The same is true for TMDL activities.  In addition, Copermittees can implement Watershed Water 
Quality Activities within their jurisdictions or outside of their jurisdictions; whichever they 
prefer.  Moreover, Copermittees within a watershed can implement different Watershed Water 
Quality Activities, provided they are part of the watershed Copermittees’ larger watershed 
strategy. 
 
Details regarding what constitutes a Watershed Water Quality Activity are included in the 
definition section of the Order.  The definition was written to clarify the following points: 
 

• A Watershed Water Quality Activity must abate the sources and/or reduce the discharge 
of pollutants causing high priority water quality problems in the watershed. Activities 
that do not specifically abate sources and/or reduce pollutant discharges causing high 
priority water quality problems in a watershed are not Watershed Water Quality 
Activities. 

 
• Watershed Water Quality Activities must implement an overall watershed strategy 

collaboratively developed by the Copermittees within a watershed.  

                                                 
220 Regional Board, 2005.  Supplemental Report for Review of Notices of Violation Issued to the San Diego County 
Copermittees for Watershed Urban Runoff Management Program Implementation.  P. 5-14. 
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• Jurisdictional activities which exceed the baseline jurisdictional requirements may 

constitute Watershed Water Quality Activities, if they are more protective of water 
quality than baseline jurisdictional activities.  Such activities must specifically abate 
sources and/or reduce the discharge of pollutants causing high priority water quality 
problems within a watershed.  The jurisdictional activities must be organized and 
implemented as part of a larger watershed strategy.   
  

• Specific Watershed Water Quality Activities do not need to be implemented watershed-
wide, but all Copermittees within a watershed must implement well-coordinated 
Watershed Water Quality Activities. 

 
• Watershed Water Quality Activities must be new activities; activities that have been 

conducted for many years without regard for watershed concerns are not Watershed 
Water Quality Activities.  Moreover, as high priority water quality problems within 
watersheds continue, efforts to implement new and more effective activities are needed. 

 
• Education, public participation, and planning efforts are not Watershed Water Quality 

Activities.  
 

• Activities that only consist of monitoring are not Watershed Water Quality Activities.  
There must also be an element of the monitoring program that directly results in the 
abatement of sources and/or reduction of pollutant discharges causing high priority water 
quality problems. 

 
This section of the Order also splits the implementation of Watershed Water Quality Activities 
into two categories.  The first category requires implementation on an annual basis.  This helps 
ensure meaningful and consistent implementation and allows for the use of measurable outcomes.  
The second category recognizes that not all Watershed Water Quality Activities lend themselves 
to annual implementation.  The Copermittees are provided significant flexibility in taking the 
steps necessary to implement long-term Watershed Water Quality Activities, since no time frame 
for implementation is dictated.   
 
Sections E.2.j  and E.2.k of the Order require development of a list of potential Watershed 
Education Activities and implementation of a portion of those activities.  Specific implementation 
of Watershed Education Activities in each jurisdiction within a watershed is being required due to 
the Regional Board’s findings that previous Copermittee reporting often has not exhibited 
implementation of watershed and pollutant specific education activities.  Moreover, the Regional 
Board has found from the Copermittees’ reporting that regional education efforts are not always  
implemented in all watersheds.  These findings have been documented in the Regional Board’s 
Watershed Urban Runoff Management Program  Annual Report review letters, which were issued 
in March 2003 and October 2004. 
 
Implementation of Watershed Education Activities has been split into two categories, in order to 
represent two types of education pertaining to watershed management of urban runoff.  During 
the previous permit cycle, the Copermittees primarily focused on watershed concept-based 
education activities.  These efforts should proceed, but as high priority water quality problems 
and impairments within watersheds continue, source and pollutant discharge-based education 
efforts are also needed.  The two categories of Watershed Education Activities provided in the 
Order ensure that both types of watershed education are conducted. 
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Section E.2.l of the Order includes minor alterations from Order No. 2001-01 which encourage 
the Copermittees to seek participation in the WURMP process from other potential interested 
parties.  Increased participation in the WURMP process by interested parties can improve support 
for WURMP implementation, increasing the probability of implementation of effective programs. 
 
Section E.2.m of the Order requires Copermittee collaboration, including frequent regularly 
scheduled meetings.  The requirement for regularly scheduled meetings has been added based on 
Regional Board findings that watershed groups which hold regularly scheduled meetings (such as 
for San Diego Bay) typically produced better programs and work products than watershed groups 
that went for extended periods of time without scheduled meetings (such as San Dieguito and Los 
Penasquitos).  For example, in their 2002-2003 Annual Reports, the San Dieguito and Los 
Penasquitos watersheds listed implementation of the same watershed activities, despite the fact 
that the two watersheds have different high priority water quality problems. 
 
F.  Regional Urban Runoff Management Program  
 
The following legal authority applies to section F: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(D) provides that 
“[The Copermittee must demonstrate that it can control] through interagency agreements among 
coapplicants the contribution of pollutants from one portion of the municipal system to another 
portion of the municipal system." 
 
Federal NPDES regulations 40 CFR 122.26(a)(3)(v) states:  “Permits for all or a portion of all 
discharges from large or medium municipal separate storm sewer systems that are issued on a 
system-wide, jurisdiction-wide, watershed, or other basis may specify different conditions 
relating to different discharges covered by the permit, including different management programs 
for different drainage areas [watersheds] which contribute storm water to the system.” 
 
Federal NPDES regulation 40 CFR 122.26(a)(5) states:  “The Director may issue permits for 
municipal separate storm sewers that are designated under paragraph (a)91)(v) of this section on a 
system-wide basis, a jurisdiction-wide basis, watershed basis, or other appropriate basis.”  
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv) states:  “Proposed programs may impose 
controls on a systemwide basis, a watershed basis, a jurisdiction basis, or on individual outfalls.” 
 
Section F of the Order requires the Copermittees to develop a Regional Urban Runoff 
Management Program to facilitate Copermittee implementation of urban runoff management 
activities on a regional level.  The requirement has been included in the Order because of the 
recognition that some aspects of urban runoff management can be effectively addressed at a 
regional level.  Residential education and implementation of TMDLs covering multiple 
watersheds are examples of urban runoff issues which can be addressed regionally, since the 
scope of these issues are not limited to particular jurisdictions or watersheds.  Such regional 
implementation provides opportunities for improved efficiency and utilization of economies of 
scale.   
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The Copermittees’ ROWD identifies regional urban runoff management as an important aspect of 
their programs.221  This requirement for the development of a regional urban runoff management 
program provides organization and structure for both the Copermittees and Regional Board to 
track regional efforts.  The requirements include continuation of existing regional efforts and 
identify additional areas for regional implementation.  However, significant flexibility has been 
provided to the Copermittees for new regional requirements.  Typically, implementation of such 
regional requirements is required only where it is determined to be necessary by the 
Copermittees.    
 
G. Fiscal Analysis 
 
The following legal authority applies to section G: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(vi) provides that 
“[The Copermittee must submit] for each fiscal year to be covered by the permit, a fiscal analysis 
of the necessary capital and operation and maintenance expenditures necessary to accomplish the 
activities of the programs under paragraphs (d)(2)(iii) and (iv) of this section.  Such analysis shall 
include a description of the source of funds that are proposed to meet the necessary expenditures, 
including legal restrictions on the use of such funds.” 
 
Section G has been expanded to achieve better consistency between the Copermittees in 
reporting budget and expenditure information.  The section also requires clarification regarding 
which expenditures are solely attributable to the urban runoff program, as opposed to those 
expenditures which are also partially attributable to other programs (such as trash collection and 
street sweeping).  Consistency and clarification of fiscal information are valuable for assessing 
program effectiveness and adapting programs to help ensure that they are efficient and effective, 
which is one important purpose of the fiscal analysis.   
 
This section also requires the Copermittees to develop and use a metric for fiscal analysis 
reporting.  This provides standardization of reporting so that figures between Copermittees are 
comparable, which is one of many types of information which can be used by the Regional Board 
to better understand Copermittee program implementation.  Standardization and comparison of 
fiscal analysis reporting is supported by the State Board funded NPDES Stormwater Cost Survey, 
which finds that “standards for reporting costs and stormwater activities are needed to allow 
accurate cost comparisons to be made between stormwater activities.”222  This document also 
provides guidance regarding categorization of expenditures for tracking and reporting. 
 
H.  Total Maximum Daily Loads  
 
The following legal authority applies to section H: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 

                                                 
221 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. C-12. 
222 Currier, et al., 2005.  NPDES Storm Water Cost Survey Final Report.  Prepared for California State Water 
Resources Control Board by Office of Water Programs, California State University, Sacramento.  P. 63. 

RB-AR51986



Fact Sheet/Technical Report for  January 24, 2007 
Order No. R9-2007-0001 
 
 

88 

Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.44(d)(1) requires municipal 
storm water permits to include any requirements necessary to “[a]cheive water quality standards 
established under section 303 of the CWA, including State narrative criteria for water quality.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be discharged at a 
level which will cause, have reasonable potential to cause, or contribute to an excursion above 
any State water quality standard, including State narrative criteria for water quality.” 
 
Section H of the Order incorporates the two TMDLs that have been fully approved and are 
effective for the Copermittees.  These TMDLs are for diazinon in Chollas Creek and for dissolved 
copper in SIYB. 
 
Where a TMDL has been approved, NPDES permits must contain effluent limitations and 
conditions consistent with the requirements and assumptions in the TMDL.223  Effluent 
limitations are generally expressed in numerical form.  However, USEPA recommends that for 
NPDES-regulated municipal and small construction storm water discharges, effluent limitations 
should be expressed as best management practices or other similar requirements rather than as 
numeric effluent limitations.224  Consistent with USEPA’s recommendation, this section 
implements WQBELs expressed as an iterative BMP approach capable of meeting the WLAs in 
accordance with the associated compliance schedule.  The Order’s WQBELs include the numeric 
WLA as a performance standard and not as an effluent limitation.  The WLA can be used to 
assess if additional BMPs are needed to achieve the TMDL Numeric Target in the waterbody.  
 
Section H.1.a requires the Copermittees to implement BMPs capable of achieving the WLAs for 
diazinon in the storm drains in accordance with the Compliance Schedule.  This requirement is 
consistent with the USEPA memorandum dated November 22, 2002, which states that NPDES 
permit conditions must be consistent with the assumptions and requirements of available 
WLAs.225   
 
Section H.1.b requires that the Copermittees not cause or contribute to violations of the Interim 
TMDL Numeric Targets for diazinon in Chollas Creek.  This requirement is necessary to ensure 
the effectiveness of the BMPs.  The BMPs for diazinon control consist primarily of a phase out of 
the legal uses of diazinon and education and public outreach.  Due to the difficulty in measuring 
the effectiveness of these BMPs directly, an indirect assessment method is necessary in the form 
of a receiving water limit.    
 
Section H.1.c requires the Copermittees to implement the Diazinon Toxicity Control Plan and 
Diazinon Public Outreach / Education Program as described in the report titled, Technical Report 
for Total Maximum Daily Load for Diazinon in Chollas Creek Watershed, San Diego County, 
August 14, 2002, to achieve the WLA.  These BMPs are expected to be effective based on the 
current monitoring in Chollas Creek which shows dramatically decreasing levels of diazinon in 
the water column.226 

                                                 
223 40 CFR 122.44(d)(1)(vii)(B) 
224 USEPA, 2002.  Establishing Total Maximum Daily Load (TMDL) Wasteload Allocations (WLAs) for Storm Water 
Sources and NPDES Permit Requirements Based on Those WLAs. P. 4. 
225 Ibid.  
226Chollas Creek Copermittees, 2006.  Response to Monitoring in Chollas Creek, Investigation Order No. R9-2004-
0277, Proposition 13, PRISM Grant Agreement No. 04-17-559-0, San Diego Region, Integrated Pest Management 
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Compliance with Section H.1.a and c will be assessed with the WURMP annual reports, which 
will include a description of all TMDL activities implemented in the watershed and an 
effectiveness assessment of those activities.  Compliance with Section H.1.b will be assessed 
using the monitoring data collected pursuant to the existing Investigation Order No. R9-2004-
0277, California Department of Transportation and San Diego Municipal Separate Storm Sewer 
System Copermittees Responsible for the discharge of Diazinon in the Chollas Creek Watershed, 
San Diego, California (Investigation Order).  This Investigation Order requires water column 
samples to be collected at two locations and analyzed for diazinon during three storms annually.  
Water column samples will also be analyzed for total and dissolved copper, lead, and zinc, and 
hardness.  Acute and chronic toxicity tests will be conducted using the water flea for samples 
from each of these storm events at these two locations.  Concentrations of diazinon in sediment at 
three locations will also be evaluated.   
 
The diazinon water column values obtained from the Investigation Order R9-2004-0277 sampling 
will be compared with the Interim TMDL Numeric Target adjusted for the time schedule as 
shown below: 
 

Calendar Year Year Waste Load 
Allocation 

Interim TMDL 
Numeric Target 

% Reduction 

2004 1 0.460 �g/L 0.5 �g/L 0 
2005 2 0.460 �g/L 0.5 �g/L 0 
2006 3 0.460 �g/L 0.5 �g/L 0 
2007 4 0.414 �g/L 0.45 �g/L 10 
2008 5 0.322 �g/L 0.35 �g/L 20 
2009 6 0.184 �g/L 0.20 �g/L 30 
2010 7 0.045 �g/L 0.05 �g/L 30 

 
Chollas Creek Diazinon TMDL - Background 
 
Chollas Creek was placed on the CWA section 303(d) List of Water Quality Limited Segments 
(303(d) List) in 1996 for toxicity.  The pesticide diazinon was found to be causing the toxicity. 
The Regional Board has established a TMDL for diazinon to address the toxicity as required by 
the CWA for water quality limited segments at the August 14, 2002 Regional Board meeting.  
The State Water Resources Control Board approved the TMDL on July 16, 2003.  The Office of 
Administrative Law approved the TMDL on September 11, 2003.  USEPA approved the TMDL 
on November 3, 2003.  Documentation for the Chollas  Creek Diazinon TMDL is in the report 
titled, “Technical Report for Total Maximum Daily Load for Diazinon in Chollas Creek 
Watershed, San Diego County, August 14, 2002.” 
 
The Chollas Creek diazinon TMDL is a concentration based TMDL determined from the CDFG’s 
Water Quality Criteria (WQC) for the protection of freshwater aquatic organisms from diazinon.  
Using a margin of safety (MOS) of 10%, the TMDL is equal the WLA plus the MOS.  The 
TMDL Numeric Targets and WLA derived from the CDFG WQC are shown in the table below. 
 
 
 
 
                                                                                                                                                 
(IPM) Education and Outreach Program, 2004-2005 Water and Sediment Quality Monitoring Data Summary for 
Chollas Creek.  P. 48, Figure 4-2. 

RB-AR51988



Fact Sheet/Technical Report for  January 24, 2007 
Order No. R9-2007-0001 
 
 

90 

TMDL Numeric Targets and Waste Load Allocation for Diazinon Acute and Chronic Conditions 
Exposure Duration TMDL Numeric 

Targets 
Margin of Safety Waste Load and 

Load Allocations 
Acute 0.08 �g/L 0.008 �g/L 0.072 �g/L 
Chronic 0.05 �g/L 0.005 �g/L 0.045 �g/L 
 
A compliance schedule for achieving the WLAs was established by the Regional Board 
Executive Officer on September 30, 2004.  This compliance schedule uses an exponential 
approach to reduction that involves an increasing percent reduction over a 7-year period to meet 
the objectives.  This percent reduction established for WLA in the September 2004 compliance 
schedule was used to calculate the Interim TMDL Numeric Targets shown in the table below: 
 
Compliance Schedule for Diazinon TMDL Implementation 

Calendar Year Year Waste Load 
Allocation 

Interim TMDL 
Numeric Target 

% Reduction 

2004 1 0.460 �g/L 0.5 �g/L 0 
2005 2 0.460 �g/L 0.5 �g/L 0 
2006 3 0.460 �g/L 0.5 �g/L 0 
2007 4 0.414 �g/L 0.45 �g/L 10 
2008 5 0.322 �g/L 0.35 �g/L 20 
2009 6 0.184 �g/L 0.20 �g/L 30 
2010 7 0.045 �g/L 0.05 �g/L 30 

The WLAs shall not be exceeded more than 1 time in any 3-year period.  Season and flow conditions will not be a 
consideration. 

 
Section H.2.a requires the Copermittees in the SIYB watershed to implement BMPs to maintain a 
total annual copper load of less than or equal to 30 kg copper/year.   
 
Section H.2.b requires the Copermittees in the SIYB watershed to implement, at a minimum, the 
BMPs contained in the Copermittees’ JURMP which address the discharge of copper to achieve 
the total annual copper load in Section H.2.a above.  The WLA was established to maintain the 
current discharge level of 30 kg copper/year which leads to the conclusion that the current BMPs 
being implemented in the Copermittees’ JURMP will be effective in maintaining this discharge 
level.  Compliance with these requirements will be assessed by re-evaluating the data and 
assumptions used to estimate the WLA to SIYB of 30 kg copper/year.  The Copermittees will be 
required to evaluate if any changes have occurred in the watershed which could cause or 
contribute to a higher copper urban runoff discharge and any actions necessary to address these 
changes.  Because the original WLA for municipalities in SIYB was calculated using land use 
data, drainage area size, event mean concentration and modeling with no actual water quality 
samples, it is appropriate to use the same or similar method to assess compliance. 
 
SIYB Copper TMDL - Background 
 
SIYB is a popular recreational marina located at the north end of San Diego Bay.  It is a semi-
enclosed marina that supports a high density of recreational vessels in an area of low tidal 
flushing.  The SIYB watershed is within the City of San Diego.  SIYB was placed on the CWA 
Section 303(d) List of Water Quality Limited Segments (303(d) List) in 1996 due to high 
concentrations of dissolved copper.  The Regional Board has established a TMDL for dissolved 
copper in SIYB as required by the CWA at the February 9, 2005 Regional Board meeting.  The 
SWRCB approved resolution R9-2005-0019 on September 22, 2005.  The Office of 
Administrative Law approved the TMDL on December 2, 2006 and Resolution R9-2005-0019 
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has been forwarded to USEPA for final review and approval.  Documentation for the SIYB 
Copper TMDL is included in the report titled, “Total Maximum Daily Load for Dissolved Copper 
in Shelter Island Yacht Basin, San Diego Bay, Technical Report, February 9, 2005.” 
 
The existing dissolved copper load from urban runoff to SIYB was estimated to be roughly 30 kg 
copper/year or 1% of total loading.  Due to the relatively insignificant magnitude of the 
contribution of dissolved copper from urban runoff, no reductions were assigned to urban runoff 
and the WLA was assigned the existing 30 kg copper/year.  The Basin Plan has been amended to 
include the following “The Regional Board will amend Order No. 2001-01, Waste Discharge 
Requirements for Discharges of Urban Runoff from the Municipal Separate Storm /Sewer 
Systems to require that discharges of copper into Shelter Island Yacht Basin waters via the City of 
San Diego’s MS4 not exceed a 30 kg/year wasteload for copper.”227   
 
The WLA for urban runoff was estimated using land use data, drainage area size, event mean 
concentration for copper in residential areas.  This information and assumptions such as wet 
weather copper concentrations equal dry weather concentrations were used to estimate the WLA 
of 30 kg copper/year.  Once during the permit cycle, the Copermittees will evaluate the data and 
assumptions used in estimating the WLA to ensure that nothing has changed which could result in 
a higher copper discharge. 
 
I.  Program Effectiveness Assessment  
 
The following legal authority applies to section I: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(v) provides that the 
Copermittees must include “Estimated reductions in loadings of pollutants from discharges of 
municipal storm sewer constituents from municipal storm sewer systems expected as the result of 
the municipal storm water quality management program.  The assessment shall also identify 
known impacts of storm water controls on ground water.”  Under Federal NPDES regulation 40 
CFR 122.42(c) applicants must provide annual reports on the progress of their storm water 
management programs. 
 
Section I.1.a of the Order requires the Copermittees to assess the effectiveness of the 
implementation of their jurisdictional programs and activities.  The section requires both specific 
activities and broader programs to be assessed since the effectiveness of jurisdictional efforts may 
be evident only when considered at different scales.  The effectiveness assessment requirements 
incorporate the approaches developed by the Copermittees in their October 16, 2003 “Framework 
for Assessing the Effectiveness of Jurisdictional Urban Runoff Management Programs,” 
including use of “outcome levels” and “major effectiveness assessment elements.”    
 
In their ROWD, the Copermittees request that use of particular outcome levels not be required for 
assessing the effectiveness of specific activities implemented by the Copermittees.  Because 
many of the techniques for using the various outcome levels are still in development, the 
conditions under which each outcome level must be used is not specified in the Order.  However, 

                                                 
227Regional Board, 2005.  Attachment A to Resolution No. R9-2005-0019, Amendment to the Water Quality Control 
Plan for the San Diego Region to Incorporate a Total Maximum Daily Load for Dissolved Copper in Shelter Island 
Yacht Basin, San Diego Bay.  P. 5. 
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during review of the Copermittees’ annual reports, the Regional Board has frequently needed to 
request that the Copermittees improve their effectiveness assessments and utilize the various 
assessment methods that are available.  Moreover, half of the Copermittees audited were found to 
have inadequate effectiveness  assessments which frequently lacked use of measurable goals.  For 
these reasons, the Order contains language requiring the Copermittees to utilize the various 
outcome levels “where applicable and feasible.”  This will help ensure that the Copermittees 
vigorously use outcome levels, while also providing the Copermittees with flexibility to develop 
techniques to use outcome levels where such techniques do not currently exist. 
 
The Copermittees also request in their ROWD that they not be responsible for assessment of the 
impact of their jurisdictional programs on pollutant load reductions, urban runoff water quality, 
and receiving water quality (outcome levels 4-6).  This request slights the overall goal of the 
Copermittees’ jurisdictional programs, which is to reduce discharged pollutants loads and 
improve water quality.  A link between the Copermittees’ jurisdictional programs and improved 
urban runoff and receiving water conditions must be made whenever adequate information exists.  
This can help validate current efforts, which is essential for maintaining program support, while 
also guiding future efforts.   
 
Assessments of jurisdictional programs on water quality have been conducted by Copermittees in 
the past and have been useful.  For example, the City of Encinitas reports decreasing bacteria 
levels in commercial areas following increased inspections of commercial facilities.  The City 
also reports similar results in residential areas following increased residential education efforts.228  
Such information provides very useful feedback to the Copermittees, since the results are specific 
and localized.  The results provide direct evidence of program impact which may otherwise be 
missed by assessments conducted at a watershed level.  Program assessment capable of linking 
jurisdictional programs and water quality improvements is an important tool that can exhibit to 
program managers, decision makers, and the public that jurisdictional urban runoff management 
program efforts are worthwhile and should continue.  For these reasons, the Order requires the 
Copermittees to assess the impact of their jurisdictional program on pollutant load reductions and 
water quality, where applicable and feasible.   
 
Section I.1.b of the Order requires the Copermittees improve jurisdictional activities or BMPs 
when they are found to be ineffective or when water quality impairments are continuing.  This 
requirement fulfills the purpose of conducting effectiveness assessments – to improve and refine 
the Copermittees’ programs.  The requirement is consistent with USEPA’s Phase II regulations, 
which state:  “If the permittee determines that its original combination of BMPs are not adequate 
to achieve the objectives of the municipal program, the MS4 should revise its program to 
implement BMPs that are adequate […].”229 
 
Section I.2.a of the Order requires the Copermittees to assess the effectiveness of the 
implementation of their watershed programs and activities.  The section requires both specific 
activities and broader programs to be assessed since the effectiveness of watershed efforts may be 
evident only when considered at different scales.  The effectiveness assessment requirements 
incorporate the approaches developed by the Copermittees in their October 16, 2003 “Framework 
for Assessing the Effectiveness of Jurisdictional Urban Runoff Management Programs,” 
including use of “outcome levels” and major effectiveness assessment elements.    
 

                                                 
228 City of Encinitas, 2006.  Jurisdictional Urban Runoff Management Program Annual Report FY 2004-2005.  P. 11-9.  
229 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68762. 
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As with the jurisdictional assessments discussed for section I.1.a, the Order contains language 
requiring the Copermittees to utilize outcome levels 1-4 for assessment “where applicable and 
feasible.”  This will help ensure that the Copermittees vigorously use the outcome levels, while 
also providing the Copermittees with flexibility to develop techniques to use outcome levels 
where such techniques do not currently exist.  The section also places particular focus on the 
Copermittees’ utilization of outcome levels 5 and 6, which address urban runoff and receiving 
water quality.  Since the entire thrust of the watershed urban runoff management programs is to 
improve the high priority water quality problems within the various watersheds, use of outcome 
levels 5 and 6 is needed to assess the effectiveness of the watershed urban runoff management 
programs.  After 15 years of implementation of the storm water program in San Diego County, 
impact of the program on water quality must be assessed.  Without such assessments, it will not 
be known whether the watershed urban runoff management programs are achieving their purpose.  
The Copermittees’ receiving waters monitoring program, which is watershed-based, is expected 
to provide the Copermittees with information to conduct these assessments. 
 
Section I.2.b of the Order includes requirements for modification of watershed activities similar 
to those for modification of jurisdictional activities discussed in section I.1.b.  Please see the 
section I.1.b discussion for further information. 
 
Section I.3.a of the Order requires the Copermittees to assess the effectiveness of their regional 
activities and programs in a manner similar to the assessment requirements discussed for section 
I.1.a and I.2.a.  Please see the discussions for these sections for further information.  Section I.3.a 
also requires the Copermittees to evaluate their progress in implementing measures on a regional 
basis.  These evaluations are needed to track the Copermittees’ progress towards meeting their 
goals and objectives for regional urban runoff management. 
 
Section I.4 (TMDL BMP Implementation Plan) requires the Copermittees to assess the 
effectiveness of their TMDL BMP Implementation Plans or equivalent plans in a manner similar 
to the assessment of the effectiveness of the watershed urban runoff management programs.  This 
is appropriate, since implementation of TMDL BMP Implementation Plans is similar to 
implementation of watershed urban runoff management programs. 
 
Section I.5 (Long-Term Effectiveness Assessment) requires the Copermittees to conduct a Long-
Term Effectiveness Assessment prior to their submittal of an application for reissuance of the 
Order.  The Long-Term Effectiveness Assessment is necessary to provide support for the 
Copermittees’ proposed changes to their programs in their ROWD.  It can also serve as the basis 
for changes to the Order’s requirements.  The Copermittees recommend that the Order include a 
requirement for development of a Long-Term Effectiveness Assessment in their ROWD.230   
 
J.  Reporting  
 
The following legal authority applies to section J: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.42(c) requires that “The 
operator of a large or medium municipal separate storm sewer system or a municipal separate 
storm sewer system that has been designated by the director under § 122.26(a)(1)(v) of this part 

                                                 
230 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. D-82. 
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must submit an annual report by the anniversary of the date of the issuance of the permit for such 
system.  The report shall include: (1) The status of implementing the components of the storm 
water management program that are established as permit conditions; (2) Proposed changes to the 
storm water management program that are established as permit condition.  Such proposed 
changes shall be consistent with § 122.26(d)(2)(iii) of this part; (3) Revisions, if necessary, to the 
assessment of controls and the fiscal analysis reported in the permit application under § 
122.26(d)(2)(iv) and (d)(2)(v) of this part; (4) A summary of data, including monitoring data, that 
is accumulated throughout the reporting year; (5) Annual expenditures and budget for year 
following each annual report; (6) A summary describing the number and nature of enforcement 
actions, inspections, and public education programs; (7) Identification of water quality 
improvements or degradation.” 
 
California Water Code section 13267 provides that “the regional board may require than any 
person who has discharged […] shall furnish, under penalty of perjury, technical or monitoring 
reports which the regional board requires.” 
 
Section J.1 (Jurisdictional Urban Runoff Management Plans) outlines the information to be 
included in the Copermittees’ JURMPs.  It utilizes an approach similar to the approach used in 
Order No. 2001-01.  The information to be included in the JURMP is listed in detail in 
Attachment D.  Significant detail is included in the Order regarding what information should be 
in the JURMPs in order to provide certainty to the Copermittees when they develop and submit 
their JURMPs.  By providing detail for what information should be included in the JURMP, time 
spent by the Copermittees and Regional Board on JURMP reporting, review, comment, and 
response is expected to be reduced. 
 
It is important to note that in many cases, the requirements of the Order should not necessitate a 
complete rewrite of the JURMPs.  Only sections of the Order which are new or have been 
significantly changed should warrant rewriting of JURMP sections.  The Regional Board plans to 
work with the Copermittees and provide guidance regarding where JURMPs must be updated in 
accordance with the Order.  This will help ensure that rewriting, reporting, and review efforts are 
minimized. 
 
Sections J.2 and J.3 (Watershed and Regional Urban Runoff Management Plans) include 
requirements for information to be included in the WURMPs and RURMP that are similar in 
scope to the requirements for information to be included in the JURMPs (section J.1).  Please see 
the discussion for section J.1 for further information. 
 
Section J.4 (Hydromodification Plan) requires various submittals during the development of the 
HMP.  These submittals are necessary to provide both the Copermittees and the Regional Board 
the opportunity to review progress being made on the HMP.  Frequent review of the HMP as it 
develops is needed due to the complex nature of the issues the HMP will address.  The HMP 
submittal process included in the Order is based on a successful HMP submittal process 
previously implemented in the San Francisco Bay Area.  
 
The final HMP requires approval by the Regional Board.  Final approval by the Regional Board 
is necessary because the HMP requirements are new and relatively complex.  Full vetting of the 
HMP before the Regional Board will provide all interested parties the opportunity to participate 
on HMP development and help ensure a workable end product for the interested parties. 
 
Section J.6 (Report of Waste Discharge) requires submittal of a ROWD prior to the expiration of 
the Order.  The section identifies the minimum information to be included in the ROWD, based 
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on USEPA’s May 17, 1996 guidance “Interpretive Policy Memorandum on Reapplication 
Requirements for Municipal Separate Storm Sewer Systems.” 
 
K.  Modifications of Programs 
 
The following legal authority applies to section K: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Section K of the Order provides a process for the Copermittees to modify their urban runoff 
management programs.  This process will be useful so that the Copermittees can continue to 
refine and improve their programs based on the findings of their annual program effectiveness 
assessments.  The process allows for minor modifications to the Copermittees’ programs where 
the Copermittees can exhibit that the modifications meet or exceed existing legal requirements 
under the Order.  Such a process avoids lengthy and time consuming formal approvals of 
proposed modifications before the Regional Board, while still ensuring compliance with 
applicable legal standards and the Order.  The Copermittees requested inclusion of a process in 
the Order to allow for minor modifications to their urban runoff management programs in their 
ROWD.231  The process included in the Order is based on a process utilized by the San Francisco 
Bay Area Regional Water Quality Control Board in their MS4 permit for Alameda County.232  
 
L.  All Copermittee Collaboration 
 
The following legal authority applies to section L: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(D) provides that 
“[The Copermittee must demonstrate that it can control] through interagency agreements among 
coapplicants the contribution of pollutants from one portion of the municipal system to another 
portion of the municipal system." 
 
No significant changes were made to this section. 
 
M.  Principal Permittee Responsibilities 
 
The following legal authority applies to section M: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(a)(3)(iii)(C) provides that 
“A regional authority may be responsible for submitting a permit application.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(D) provides that “[The Copermittee must 
demonstrate that it can control] through interagency agreements among coapplicants the 

                                                 
231 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. C-10. 
232 San Francisco Bay Area Regional Water Quality Control Board, 2003.  Order No. R2-2003-0021.  P. 45. 
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contribution of pollutants from one portion of the municipal system to another portion of the 
municipal system." 
 
No significant changes were made to this section. 
 
N. Receiving Waters Monitoring and Reporting Program 
 
The following legal authority applies to section N: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Copermittees must conduct a comprehensive monitoring program as 
required under Federal NPDES regulations 40 CFR 122.26(d)(2)(iii).   
 
See section V of this Fact Sheet/Technical Report for a discussion of changes to the Receiving 
Waters Monitoring and Reporting Program. 
 
O. Standard Provisions, Reporting Requirements, and Notifications 
 
The following legal authority applies to section O: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Standard provisions, reporting requirements, and notifications are 
consistent to all NPDES permits and are generally found in Federal NPDES regulation 40 CFR 
122.41. 
 
Section O.2 of the Order has been changed to remove the statement that all plans and reports 
submitted in compliance with the Order are an enforceable part of the Order.  This statement has 
been removed because it is unnecessary.  The Order itself contains sufficient detailed 
requirements to ensure that compliance with discharge prohibitions, receiving water limits, and 
the narrative standard of MEP are achieved.  Implementation by the Copermittees of programs in 
compliance with the Order’s requirements, prohibitions, and receiving water limits is the 
pertinent compliance standard to be used under the Order, as opposed to assessing compliance by 
reviewing the Copermittees’ implementation of their plans alone.   
 
Rather than being substantive components of the Order itself, the Copermittees’ urban runoff 
management plans are simply descriptions of their urban runoff management programs required 
under the Order.  These plans serve as procedural correspondence which guides program 
implementation and aids the Copermittees and Regional Board in tracking implementation of the 
programs.  In this manner, the plans are not functional equivalents of the Order.  For these 
reasons, the Copermittees’ urban runoff management plans need not be an enforceable part of the 
Order. 
 
P. Attachment A 
 
The following legal authority applies to Attachment A: 
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Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  California Water Code Section 13243 provides that “A regional 
board, in a water quality control plan or in waste discharge requirements, may specify certain 
conditions or areas where the discharge of waste, or certain types of waste, will not be permitted.”   
 
California Water Code Section 13263(a) provides that waste discharge requirements prescribed 
by the SDRWQCB implement the Basin Plan. 
 
No significant changes were made to this attachment. 
 
Q. Attachment B 
 
The following legal authority applies to Attachment B: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Standard provisions, reporting requirements, and notifications are 
consistent to all NPDES permits and are generally found in Federal NPDES regulation 40 CFR 
122.41. 
 
Attachment B includes Standard Provisions which have been developed by the SWRCB.  These 
Standard Provisions ensure that NPDES permits are consistent and compatible with USEPA’s 
federal regulations.  Some Standard Provisions sections specific to publicly owned sewage 
treatment works are not included in Attachment B. 
 
R. Attachment C 
 
The following legal authority applies to Attachment C: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).  
 
Attachment C contains definitions for new terms found in the Order.  In addition, definitions for 
terms previously defined in Order No. 2001-01 Attachment D, but which are not found in the 
current Order, have been deleted. 
 
S.   Attachment D 
 
The following legal authority applies to Attachment D: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  California Water Code section 13267 provides that “the regional 
board may require than any person who has discharged […] shall furnish, under penalty of 
perjury, technical or monitoring reports which the regional board requires.” 
 
Please see the discussion for section J.1 for further information. 
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T.   Attachment E 
 
The following legal authority applies to Attachment E: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.42(c) requires that “The 
operator of a large or medium municipal separate storm sewer system or a municipal separate 
storm sewer system that has been designated by the director under § 122.26(a)(1)(v) of this part 
must submit an annual report by the anniversary of the date of the issuance of the permit for such 
system.  The report shall include: (1) The status of implementing the components of the storm 
water management program that are established as permit conditions; (2) Proposed changes to the 
storm water management program that are established as permit condition.  Such proposed 
changes shall be consistent with § 122.26(d)(2)(iii) of this part; (3) Revisions, if necessary, to the 
assessment of controls and the fiscal analysis reported in the permit application under § 
122.26(d)(2)(iv) and (d)(2)(v) of this part; (4) A summary of data, including monitoring data, that 
is accumulated throughout the reporting year; (5) Annual expenditures and budget for year 
following each annual report; (6) A summary describing the number and nature of enforcement 
actions, inspections, and public education programs; (7) Identification of water quality 
improvements or degradation.” 
 
California Water Code section 13267 provides that “the regional board may require than any 
person who has discharged […] shall furnish, under penalty of perjury, technical or monitoring 
reports which the regional board requires.” 
 
Attachment E to the Order outlines the information to be included in the Copermittees’ 
Jurisdictional Urban Runoff Management Program Annual Reports.  Significant detail is included 
in the attachment regarding what information should be in the annual reports in order to provide 
certainty to the Copermittees when they develop and submit their annual reports.  By providing 
detail for what information should be included in the annual reports, time spent by the 
Copermittees and Regional Board to generate, review, and comment on annual reports should be 
reduced.  
 
U. Attachment F 
 
The following legal authority applies to Attachment F: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.42(c) requires that “The 
operator of a large or medium municipal separate storm sewer system or a municipal separate 
storm sewer system that has been designated by the director under § 122.26(a)(1)(v) of this part 
must submit an annual report by the anniversary of the date of the issuance of the permit for such 
system.  The report shall include: (1) The status of implementing the components of the storm 
water management program that are established as permit conditions; (2) Proposed changes to the 
storm water management program that are established as permit condition.  Such proposed 
changes shall be consistent with § 122.26(d)(2)(iii) of this part; (3) Revisions, if necessary, to the 
assessment of controls and the fiscal analysis reported in the permit application under § 
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122.26(d)(2)(iv) and (d)(2)(v) of this part; (4) A summary of data, including monitoring data, that 
is accumulated throughout the reporting year; (5) Annual expenditures and budget for year 
following each annual report; (6) A summary describing the number and nature of enforcement 
actions, inspections, and public education programs; (7) Identification of water quality 
improvements or degradation.” 
 
California Water Code section 13267 provides that “the regional board may require than any 
person who has discharged […] shall furnish, under penalty of perjury, technical or monitoring 
reports which the regional board requires.” 
 
Attachment F to the Order provides a table summary of scheduled submittals required by the 
Order.  Unscheduled submittals are no longer added to the table, since there is no proper due date 
for such submittals.  A task summary has not been created for the Order, since the previous task 
summary was found to be redundant, repeating information found in the submittal summary and 
elsewhere in the Order.  
 
V.  Receiving Waters Monitoring and Urban Runoff Reporting Program 
 
The following legal authority applies to the Receiving Waters Monitoring and Urban Runoff 
Reporting Program: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Copermittees must conduct a comprehensive monitoring program as 
required under Federal NPDES regulations 40 CFR 122.26(d)(2)(iii).   
 
Federal NPDES regulation 40 CFR 122.42(c) requires that “The operator of a large or medium 
municipal separate storm sewer system or a municipal separate storm sewer system that has been 
designated by the director under § 122.26(a)(1)(v) of this part must submit an annual report by 
the anniversary of the date of the issuance of the permit for such system.  The report shall 
include: (1) The status of implementing the components of the storm water management program 
that are established as permit conditions; (2) Proposed changes to the storm water management 
program that are established as permit condition.  Such proposed changes shall be consistent with 
§ 122.26(d)(2)(iii) of this part; (3) Revisions, if necessary, to the assessment of controls and the 
fiscal analysis reported in the permit application under § 122.26(d)(2)(iv) and (d)(2)(v) of this 
part; (4) A summary of data, including monitoring data, that is accumulated throughout the 
reporting year; (5) Annual expenditures and budget for year following each annual report; (6) A 
summary describing the number and nature of enforcement actions, inspections, and public 
education programs; (7) Identification of water quality improvements or degradation.” 
 
California Water Code section 13267 provides that “the regional board may require than any 
person who has discharged […] shall furnish, under penalty of perjury, technical or monitoring 
reports which the regional board requires.” 
 
1. Purpose  
 
According to USEPA, the benefits of sampling data include, but are not limited to: 
 

1. Providing a means for evaluating the environmental risk of storm water discharges by 
identifying types and amounts of pollutants present; 
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2. Determining the relative potential for storm water discharges to contribute to water 
quality impacts or water quality standard violations; 

3. Identifying potential sources of pollutants; and 
4. Eliminating or controlling identified sources more specifically through permit 

conditions.233 
 
Equally important, monitoring programs are an essential link in the improvement of urban runoff 
management efforts.  Data collected from monitoring programs can be assessed to determine the 
effectiveness of management programs and practices, which is vital for the success of the 
iterative approach used to meet the MEP standard.  Specifically, when data indicates that a 
particular BMP or program component is not effective, improved efforts can be selected and 
implemented.  Also, when water quality data indicate that water quality standards or objectives 
are being exceeded, particular pollutants, sources, and drainage areas can be identified and 
targeted for specific urban runoff management efforts. 
   
Considering the benefits described above, the Receiving Waters Monitoring and Reporting 
Program (MRP) has been designed to determine impacts to receiving water quality and beneficial 
uses from urban runoff and to use the results to refine the Copermittees’ urban runoff 
management programs for the reduction of pollutant loadings to the MEP.  The primary goals of 
the MRP include: 
 

1. Assess compliance with Order No. R9-2007-0001; 
2. Measure and improve the effectiveness of the Copermittees’ urban runoff management 

programs; 
3. Assess the chemical, physical, and biological impacts of receiving waters from urban 

runoff; 
4. Characterize urban runoff discharges; 
5. Identify sources of specific pollutants; 
6. Prioritize drainage and sub-drainage areas that need management actions; 
7. Detect and eliminate illicit discharges and illicit connections to the MS4; and 
8. Assess the overall health of receiving waters. 

 
Each of the components of the MRP is necessary to meet the objectives listed above.  In addition, 
the MRP has been designed in accordance with the guidance provided by the Southern California 
Stormwater Monitoring Coalition’s Model Monitoring Technical Committee in its August 2004 
“Model Monitoring Program for Municipal Separate Storm Sewer Systems in Southern 
California.”  This guidance document was developed in response to Senate Bill 72 (Kuehl), which 
addressed the standardization of sampling and analysis protocols in municipal stormwater 
monitoring programs.  The technical committee which developed the guidance included 
representatives from Southern California Regional Water Quality Control Boards (including San 
Diego), municipal storm water permittees (including the County of San Diego), Heal the Bay, and 
the Southern California Coastal Water Research Project.  
 
As its title suggests, the guidance essentially developed a model municipal storm water 
monitoring program for use in Southern California.  The model program is structured around five 
fundamental management questions, outlined below.  The MRP is designed as an iterative step 
towards ensuring that the Copermittees’ monitoring program can fully answer each of the five 
management questions. 
 

                                                 
233 USEPA, 1992.  NPDES Storm Water Sampling Guidance Document.  EPA/833-B-92-001. 
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1. Are conditions in receiving waters protective, or likely to be protective, of beneficial 
uses? 

2. What is the extent and magnitude of the current or potential receiving water problems? 
3. What is the relative urban runoff contribution to the receiving water problem(s)? 
4. What are the sources of urban runoff that contribute to receiving water problem(s)? 
5. Are conditions in receiving waters getting better or worse? 

 
The justifications for each component of the monitoring program are discussed below. 
 
2. Monitoring Program 
 
Summary of Order No. 2001-01 Monitoring Program and Results 
 
The Copermittees’ monitoring under Order No. 2001-01 includes several components:  (a) wet 
weather mass loading station monitoring (including toxicity monitoring); (b) bioassessment 
monitoring; (c) dry weather field screening and analytical monitoring; (d) coastal storm drain 
monitoring; and (e) ambient bay and lagoon monitoring.  Each of these is briefly summarized 
below with recent results briefly discussed.  The Copermittees’ most recent monitoring report is 
available at: 
 

http://www.projectcleanwater.org/html/wg_monitoring_04-05report.html. 
 
Wet Weather Mass Loading Station Monitoring 
 
The Copermittees’ wet weather mass loading station monitoring consists of water quality 
monitoring during three storm events annually within the main drainage at the base of each major 
watershed in San Diego County.  There are currently 11 wet weather mass loading stations 
throughout San Diego County, where various constituents of concern, bacterial indicators, and 
toxicological impacts are measured.  Using data collected from the wet weather mass loading 
stations, persistent wet weather constituents of concern have been identified by the Copermittees 
in their Baseline Long-Term Effectiveness Assessment document.  Persistent wet weather 
constituents of concern are generally those constituents which have concentrations which 
persistently exceed water quality objectives.  Increasing and decreasing trends in constituent 
concentrations have also been identified by the Copermittees. 
 
Mass Loading Station Persistent Wet Weather Constituents and Trends234 

Mass Loading Stations Persistent Wet Weather 
Constituents of Concern 

Significant Trends Observed 

Santa Margarita Fecal Coliform 
Total Suspended Solids 
Turbidity 

 

San Luis Rey Total Dissolved Solids  
Agua Hedionda Fecal Coliform 

Total Dissolved Solids 
Total Suspended Solids 
Turbidity 

Increasing chemical oxygen demand 
Increasing total kjeldahl nitrogen 
Increasing total phosphorus 
Increasing total suspended solids 
Increasing turbidity 

Escondido Creek Fecal Coliform 
Total Dissolved Solids 
Turbidity 

 

                                                 
234 San Diego County Copermittees, 2005.  Baseline Long-Term Effectiveness Assessment.    
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San Dieguito River Total Dissolved Solids  
Penasquitos River Total Dissolved Solids  
Tecolote Creek Fecal Coliform 

Turbidity 
Diazinon 

Increasing arsenic (still below water 
quality objective) 
Decreasing total suspended solids 
Decreasing total zinc 

San Diego River Fecal Coliform  
Chollas Creek Fecal Coliform 

Total Suspended Solids 
Turbidity 
Diazinon 
Copper 
Zinc 
Toxicity (Ceriodaphnia and 
Hyalella) 

Increasing nitrate 
Increasing lead 
Decreasing total suspended solids 
Decreasing total dissolved solids 
Decreasing nickel 

Sweetwater River Total Dissolved Solids 
Fecal Coliform 
Diazinon 

 

Tijuana River Fecal Coliform 
Ammonia 
Biochemical Oxygen Demand 
Chemical Oxygen Demand 
Total Phosphorus 
Total Suspended Solids 
Turbidity 
Chlorpyrifos 
Diazinon 
Malathion 
Toxicity (Ceriodaphnia) 

 

 
Bioassessment Monitoring 
 
Bioassessment monitoring is conducted to provide site-specific information about the health and 
diversity of freshwater benthic communities within a specific reach of a creek.  It consists of 
collecting samples of the benthic communities during dry weather and conducting a taxonomic 
identification to measure community abundance and diversity.  Benthic community abundance 
and diversity is then compared to a reference creek to assess benthic community health.  Under 
Order No. 2001-01, the Copermittees are required to conduct bioassessment monitoring on 23 
stream reaches.  The results from the Copermittees’ bioassessment monitoring demonstrate that 
the beneficial uses of urban streams are being adversely impacted by urban runoff.  The San Luis 
Rey, Carlsbad, San Dieguito, Penasquitos, Mission Bay, San Diego River, San Diego Bay, and 
Tijuana River watersheds all had Poor to Very Poor Index of Biotic Integrity ratings.235     
 
Dry Weather Field Screening and Analytical Monitoring 
 
The Copermittees conduct dry weather field screening and analytical monitoring throughout their 
jurisdictions at various locations within their MS4s. While a principal purpose of the dry weather 
field screening and analytical monitoring is to identify illicit discharges and/or connections to the 
MS4, the data gathered also provides useful information regarding water quality within the 
Copermittees’ MS4s during dry weather conditions.  Data from dry weather field screening and 

                                                 
235 San Diego County Municipal Copermittees, 2005.  2004-2005 Urban Runoff Monitoring Final Report.  Executive 
Summary. 

RB-AR52001



Fact Sheet/Technical Report for  January 24, 2007 
Order No. R9-2007-0001 
 
 

103 

analytical monitoring is often used effectively to identify and abate illicit discharges, but it also 
indicates high levels of pollutants in the Copermittees’ MS4s.  The number of exceedances of 
water quality criteria for various constituents at dry weather field screening and analytical 
monitoring sites frequently exceeds the number monitoring site visits conducted.236  
 
Coastal Storm Drain Monitoring 
 
Coastal storm drain monitoring involves monitoring discharges from coastal storm drains and 
nearby receiving waters for bacterial indicators.  Approximately 59 coastal storm drains are 
monitored year round on a weekly or monthly basis, depending on the season.  For samples 
collected in receiving waters, total coliform, fecal coliform, and Enterococcus water quality 
standards were exceeded at a rate of 2.0%, 1.7%, and 4.4% respectively in 2003-2004.  Counts of 
bacterial indicators in samples collected from coastal storm drain discharges greatly exceeded 
those of samples collected in receiving waters, but were not reported in relation to water quality 
standards.237  
 
Ambient Bay and Lagoon Monitoring 
 
To monitor ambient bay and lagoon conditions, the Copermittees focus on assessing bay and 
lagoon sediments where contaminants are most likely to be found.  Monitoring is conducted in 
twelve coastal embayments for various constituents, toxicity, and benthic infauna.  Most of the 
embayments monitored were found to contain toxic elements in their sediment.   However, this 
monitoring did occur in embayment areas targeted because of their likelihood to contain 
contaminated sediment, essentially representing worst-case scenarios.238   
 
Mass Loading Station Monitoring 
 
Section II.A.1 of the MRP requires mass loading and toxicity monitoring at monitoring stations 
located at the bottom of major watersheds within San Diego County.  The mass loading 
monitoring will provide data representing event mean concentrations of pollutants, total pollutant 
loadings, and toxicity conditions from specific drainage areas.  Mass loading monitoring stations 
are recommended by the Model Monitoring Technical Committee in order to answer management 
questions 1, 2, and 5.239  The stations are also expected to contribute towards meeting MRP goals 
1, 2, 3, 4, 6, and 8.  The mass loading station monitoring included in the MRP is the same as the 
mass loading station monitoring proposed by the Copermittees in their ROWD.240 
 
Sections II.A.1.a and II.A.1.b of the MRP identify the location of the mass loading stations and 
the frequency of the monitoring to be conducted at the mass loading stations.  The locations of the 
stations are identical to the locations utilized under Order No. 2001-01, and match the locations 
proposed by the Copermittees in their ROWD.241  These locations provide substantial coverage of 
the major watersheds within the San Diego Region portion of San Diego County. 
 
The frequency of monitoring at the mass loading stations has been changed from monitoring each 
station for three wet weather events every year to monitoring each station for two wet weather 

                                                 
236 Ibid.  Sections 4-12. 
237 Ibid.  Attachment A. 
238 Ibid.  Executive Summary. 
239 Model Monitoring Technical Committee, 2004.  Model Monitoring Program for Municipal Separate Storm Sewer 
Systems in Southern California. Chapter 5. 
240 San Diego County Copermittees, 2005.  Report of Waste Discharge.  Attachment 3, p. 9.  
241 Ibid. Attachment 3, p. 9. 
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and two dry weather monitoring events every other year.  While this is an overall reduced 
frequency of monitoring at the mass loading stations, it is replaced by the addition of new 
monitoring stations to be located in the upper watersheds (called temporary watershed assessment 
stations).  The new information generated from the temporary watershed assessment stations, as 
well as from new monitoring of dry weather events, offsets the reduced amount of information 
gathered at mass loading stations resulting from the monitoring of fewer wet weather events. 
 
In their ROWD, the Copermittees statistically compared the Order No. 2001-01 monitoring 
program with the proposed program in order to determine any loss in the ability to observe trends 
resulting from the reduced wet weather monitoring frequency.  The Copermittees’ statistical 
assessments utilized empirical data from the existing monitoring program and used existing 
trends to predict or model the future data sets to estimate when water quality objectives would be 
reached assuming that current trends continue.  The Copermittees found that “depending upon the 
current rate of decrease in observed concentration and variability of constituents, the ability to 
observe trends will not change significantly with the recommended program.”242  Using an 
example worst case scenario of a data exhibiting a non-significant downward trend (copper in 
Tecolote Creek), it was estimated that the frequency of monitoring conducted under Order No. 
2001-01 would not exhibit concentrations below the water quality objective with 95% confidence 
for 18 years.  Using the frequency of monitoring included in the MRP, however, it would take 22 
years to see the same results - a relatively modest increase.  The Copermittees further considered 
the ability to identify statistically significant differences between watersheds or between years 
when data from only two wet weather events is collected, as opposed to three events.  Again, the 
Copermittees found that results are similar whether two wet weather events or three are 
monitored.243 
 
While the reduction in the frequency of monitoring of wet weather events will certainly impact 
the ability to observe statistically significant trends and differences to some extent, the new MRP 
will advance the understanding of conditions in San Diego County watersheds.  Segmenting the 
watershed and adding new temporary watershed assessment stations will provide additional 
watershed information relative to magnitude and extent, as well as  increased spatial coverage to 
focus management efforts.  Moreover, the MRP provides a more comprehensive temporal view of 
the watershed with the addition of dry weather monitoring, which will improve the Copermittees’ 
ability to complete the pollutant loading picture.244   
 
Sections II.A.1.c-f of the MRP include requirements that standard sampling and analysis 
protocols are followed by the Copermittees during monitoring.  These are generally the same 
requirements included in Order No. 2001-01. 
 
Section II.A.1.g of the MRP lists the constituents to be monitored at mass loading stations and 
temporary watershed assessment stations.  These constituents have not changed from the 
constituents monitored under Order No. 2001-01. 
 
Section II.A.1.h of the MRP requires the analysis of several additional constituents at stations in 
the Chollas Creek watershed.  These constituents are required for analysis to assess the 
contribution of urban runoff to the Toxic Hot Spot at the mouth of Chollas Creek.  The 
requirement for this analysis is consistent with the SWRCB’s June 1999 Consolidated Toxic Hot 
Spot Cleanup Plan. 

                                                 
242 Ibid. Attachment 3, p. 14. 
243 San Diego County Copermittees, 2005.  Report of Waste Discharge.  Attachment 3, Appendix A, p. 2-5. 
244 Ibid. Attachment 3, p. 18. 
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Sections II.A.1.i-j of the MRP identify the toxicity testing to be implemented and require that 
standard toxicity testing procedures be followed during the testing.  These toxicity testing 
requirements have not changed for the toxicity testing requirements of Order No. 2001-01. 
 
Temporary Watershed Assessment Station Monitoring 
 
Section II.A.2.a of the MRP identifies the number of temporary watershed assessment stations to 
be monitored in a given year for each watershed.  Temporary watershed assessment stations will 
serve to segment watersheds, providing information on sub-watersheds which have previously not 
been monitored extensively.  This will aid in the identification of water quality problem areas and 
help identify sources.  Temporary watershed assessment stations are recommended by the Model 
Monitoring Technical Committee in order to answer management questions 1, 2, 3, and 5.245  The 
stations are also expected to contribute towards meeting MRP goals 1, 2, 3, 4, 5, 6, and 8.    
 
The section allows for the number of stations within a watershed to change, as long as the total 
number of stations monitored is not reduced.  The number and watershed location of the stations 
and the frequency that they are to be monitored matches the Copermittees’ proposal in their 
ROWD.246  However, the location of the stations within each watershed is critical in terms of 
determining the monitoring program’s effectiveness.  If correctly sited, the stations are expected 
to be very useful in answering the program’s management questions and meeting the program’s 
goals.  For this reason, the MRP includes requirements to guide where the stations are located.  
This will help maximize the utility of the stations, while also providing the Copermittees with 
adequate flexibility to ultimately choose the locations of the stations.  The requirements for 
locating the stations is based on recommendations made by USEPA’s contractor Tetra Tech 
during its review of the Copermittees’ monitoring program proposal.247  
 
Section II.A.2.b of the MRP identifies the required frequency of monitoring of temporary 
watershed assessment stations in a given year.  The stations will be monitored with the same 
frequency as the mass loading stations.  This frequency was proposed by the Copermittees in their 
ROWD.248  The frequency of monitoring is appropriate for the same reasons it is appropriate at 
the mass loading stations (see the discussion for sections II.A.1.a and II.A.1.b). 
 
Section II.A.2.c of the MRP requires temporary watershed assessment stations to be monitored in 
the same manner as mass loading stations, in terms of procedures, protocols, analysis, etc.  
 
Bioassessment Monitoring 
 
Section II.A.3 of the MRP requires the Copermittees to conduct bioassessment monitoring.  
Bioassessment monitoring is a cost-effective tool that measures the effects of water quality over 
time.249  It is an important indicator of stream health and impacts from urban runoff.  It can detect 
impacts that chemical and toxicity monitoring cannot.  USEPA encourages permitting authorities 
to consider requiring biological monitoring methods to fully characterize the nature and extent of 

                                                 
245 Model Monitoring Technical Committee, 2004.  Model Monitoring Program for Municipal Separate Storm Sewer 
Systems in Southern California. Chapter 5. 
246 San Diego County Copermittees, 2005.  Report of Waste Discharge.  Attachment 3, p. 12. 
247 Tetra Tech, Inc., 2006.  Review of San Diego County MS4 Monitoring Program.  P. 13. 
248 San Diego County Copermittees, 2005.  Report of Waste Discharge.  Attachment 3, p. 12. 
249 California Department of Fish and Game, 2002.  California Regional Water Quality Control Board, San Diego 
Region 2002 Biological Assessment Report:  Results of May 2001 Reference Site Study and Preliminary Index of 
Biotic Integrity. 

RB-AR52004



Fact Sheet/Technical Report for  January 24, 2007 
Order No. R9-2007-0001 
 
 

106 

impacts from urban runoff.250  Therefore, the Regional Board commonly requires bioassessment 
monitoring in MS4 and other types of discharge permits. 
 
Bioassessment is the direct measurement of the biological condition, physical condition, and 
attainment of beneficial uses of receiving waters (typically using benthic macroinvertebrates, 
periphyton, and fish).  Bioassessment monitoring integrates the effects of both water chemistry 
and physical habitat impacts (e.g., sedimentation or erosion) of various discharges on the 
biological community native to the receiving waters.  Moreover, bioassessment is a direct 
measurement of the impact of cumulative, sub-lethal doses of pollutants that may be below 
reasonable water chemistry detection limits, but that still have biological affects. 
 
Because bioassessment focuses on communities of living organisms as integrators of cumulative 
impacts resulting from water quality or habitat degradation, it defines the ecological risks 
resulting from urban runoff.  Bioassessment not only identifies that an impact has occurred, but 
also measures the effect of the impact and tracks recovery when control or restoration measures 
have been taken.  These features make bioassessment a powerful tool to assess compliance, 
evaluate the effectiveness of BMPs, and to track both short and long-term trends (MRP goals 
1,2,3, and 8).  Bioassessment can also help answer management questions 1, 2, and 5. 
 
Section II.A.3.a of the MRP specifies the number of bioassessment stations to be monitored and 
their watershed location.  This specification is consistent with Order No. 2001-01’s bioassessment 
requirements and the Copermittees’ ROWD.251  This section also identifies the most current 
established protocol to be used in identifying bioassessment reference stations.  The protocol 
referenced in the Order is specified because it provides a qualitative and repeatable method for 
identifying reference sites.  Moreover, the protocol is well established, since it has been peer 
reviewed and published. 
 
Section II.A.3.b of the MRP requires bioassessment stations to be collocated with mass loading 
and temporary watershed assessment stations.  This improves the accuracy of the conclusions of 
the triad approach for a particular area, since all data will be collected from one location within a 
watershed, instead of several areas.  This approach is recommended by the Copermittees in their 
ROWD.252 
 
Section II.A.3.c of the MRP requires bioassessment monitoring to be conducted in May and 
October, which is a continuation of the standard practice conducted under Order No. 2001-01. 
Timing of bioassessment monitoring is also required to coincide with dry weather monitoring at 
mass loading and temporary watershed assessment stations.  This improves the accuracy of the 
conclusions of the triad approach for particular time periods, since all data will be collected at 
specific times within a watershed, instead of at different times.  This approach is recommended 
by the Copermittees in their ROWD.253 
 
Section II.A.3.d of the MRP requires bioassessment monitoring to utilize the targeted riffle 
composite approach, which is consistent with the SWRCB’s Surface Water Ambient Monitoring 
Program (SWAMP) Quality Assurance Management Plan (QAMP), as amended.  Through 
SWAMP, various bioassessment methods were evaluated and it was found that the targeted riffle 

                                                 
250 USEPA, 1999. Rapid Bioassessment Protocols for Use in Wadeable Streams and Rivers. EPA 841-B-99-002. P. 2-5. 
251 San Diego County Copermittees, 2005.  Report of Waste Discharge. Attachment 3, p. 12.  
252 Ibid.  Attachment 3, p. 10. 
253 Ibid.  Attachment 3, p. 10. 
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composite approach was a particularly efficient method, providing accurate data in a cost efficient 
manner. 
 
Section II.A.3.e of the MRP requires bioassessment monitoring to include assessment of 
periphyton (algae).  Advantages of bioassessment using periphyton include:  (1) they have rapid 
reproduction rates and very short life cycles, making them valuable indicators of short-term 
impacts; (2) as primary producers, they are most directly affected by physical and chemical 
factors; (3) sampling is easy and inexpensive; and (4) algal assemblages are sensitive to some 
pollutants which may not visibly affect other aquatic assemblages.254 
 
Section II.A.3.f of the MRP specifies an approach for calculation of an Index of Biotic Integrity 
for all bioassessment stations.  The specified approach is consistent with USEPA’s procedures for 
developing an Index of Biotic Integrity.  The approach is also specified because it is highly 
repeatable and robust.  In addition, the specified approach has previously been utilized by the 
Copermittees under Order No. 2001-01’s requirements.  
 
Section II.A.3.g of the MRP includes a standard requirement for a professional laboratory to 
perform the bioassessment procedures. 
 
Follow-Up Analysis and Actions 
 
Section II.A.4 of the MRP requires the Copermittees to use the results of the chemistry, toxicity, 
and bioassessment monitoring to determine if impacts from urban runoff are occurring and when 
follow-up actions are necessary.  The triad approach allows a wide range of measurements to be 
combined to more efficiently identify pollutants, their sources, and appropriate follow-up actions.  
Results from the three types of monitoring shall be assessed to evaluate the extent and causes of 
pollution in receiving waters and to prioritize management actions to eliminate or reduce the 
sources.  The framework provided in Table 3 is to be used to determine conclusions from the data 
and appropriate follow-up actions.  The framework in Table 3 was derived from the Model 
Monitoring Program for Municipal Separate Storm Sewer Systems in Southern California.255 
These follow-up actions are expected to primarily help answer management questions 2 and 4, as 
well as address MRP goals 2, 4, 5, 6 and 7. 
 
When, based on the framework in Table 3, data indicates the presence of toxic pollutants in 
runoff, the Copermittees are required to conduct a Toxicity Identification Evaluation (TIE).  A 
TIE is a set of procedures used to identify the specific chemical(s) responsible for toxicity to 
aquatic organisms.  When discharges are toxic to a test organism, a TIE must be conducted to 
confirm potential constituents of concern and rule out others, therefore allowing Copermittees to 
determine and prioritize appropriate management actions.  If a sample is toxic to more than one 
species, it is necessary to determine the toxicant(s) affecting each species.  If the type and source 
of pollutants can be identified based on the data alone and an analysis of potential sources in the 
drainage area, a TIE is not necessary. 
 
When a TIE identifies a pollutant associated with urban runoff as a cause of toxicity, it is then 
necessary to conduct follow-up actions to identify the causative agents of toxicity, isolate the 
sources of toxicity, evaluate the effectiveness of toxicity control options, and then confirm the 
reduction in toxicity.  Follow-up actions should analyze all potential source(s) causing toxicity, 

                                                 
254 USEPA, 1999. Rapid Bioassessment Protocols for Use in Wadeable Streams and Rivers. EPA 841-B-99-002. P. 3-3. 
255 Model Monitoring Technical Committee, 2004.  Model Monitoring Program for Municipal Separate Storm Sewer 
Systems in Southern California. P. 5-61. 
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potential BMPs to eliminate or reduce the pollutants causing toxicity, and suggested monitoring 
to demonstrate that toxicity has been removed.   
 
Ambient Bay and Lagoon Monitoring 
 
Sections II.A.5.a-c of the MRP requires to Copermittees to conduct monitoring of the ambient 
conditions of bays, lagoons, and similar waters.  Focused monitoring on these resources is needed 
because of their uniqueness and the high value of their beneficial uses.  Such monitoring is 
recommended by the Stormwater Monitoring Coalition’s Model Monitoring Technical 
Committee.256 
 
The MRP requires the Copermittees to assess the data collected for the bays and lagoons over the 
last three years and refocus the monitoring program based on the assessment conducted.  If links 
between bay and lagoon conditions and mass loading stations are observed, monitoring is to be 
conducted in all bays and lagoons in order to gain a better understanding of this relationship.  If 
such a linkage is not observed, special studies shall be conducted specific to the various bays and 
lagoons and the issues they face.  The approach outlined in the MRP for the ambient bay and 
lagoon monitoring program is based on the proposal found in the Copermittees’ ROWD.257  It is 
expected to help answer management questions 1, 2, and 5, as well as address MRP goals 1, 2, 3, 
6, and 8, with regards to bays and lagoons. 
 
Section II.A.5.d of the MRP requires that ambient bay and lagoon monitoring utilize the triad 
approach for assessment of data.  The triad approach links chemistry, toxicity, and bioassessment 
data to better identify and understand the causes of impacts to beneficial uses.  This approach has 
previously been used by the Copermittees in their ambient bay and lagoon monitoring.258 
 
Section II.A.5.e of the MRP requires monitoring of the water column in bays and lagoons as 
necessary to supply information needed for TMDLs.  This requirement has been added to the 
MRP to better ensure that storm water and TMDL monitoring complement each other where 
possible.  This is expected to improve the efficiency with which monitoring resources are used.  
The Copermittees support complementary storm water and TMDL efforts in their ROWD.259 
 
Coastal Storm Drain Monitoring 
 
Section II.A.6 of the MRP continues the Copermittees’ coastal storm drain monitoring program 
in the same manner as it was conducted under Order No. 2001-01’s receiving waters monitoring 
program.  The coastal storm drain monitoring program outlined in the MRP is consistent with the 
Copermittees’ proposal in their ROWD.260  Coastal storm drain monitoring is critical because one 
of the primary impacts to coastal receiving waters is the loss of recreational beneficial uses 
resulting from high levels of bacteria in urban runoff.  The coastal storm drain monitoring 
program is expected to help answer management questions 1, 2, 3, 4 and 5, as well as address 
MRP goals 1, 2, 3, 4, 5, 6, 7, and 8. 
 
Sections II.A.6.a and II.A.6.b.(1) of the MRP require the Copermittees to identify all coastal 
storm drains and sample those that are flowing on a monthly basis.  All coastal storm drains are 
                                                 
256 Ibid. P. 5-38. 
257 San Diego County Copermittees, 2005.  Report of Waste Discharge.  Attachment 3, p. 10-12. 
258 San Diego County Copermittees, 2005.  San Diego County Copermittees 2004-2005 Urban Runoff Monitoring Final 
Report.  P. ES-2. 
259 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. D-10. 
260 Ibid. Attachment 4. 

RB-AR52007



Fact Sheet/Technical Report for  January 24, 2007 
Order No. R9-2007-0001 
 
 

109 

required to be part of the program; skipping certain storm drains simply because they are near 
other storm drains is inappropriate, since each storm drain can have significantly different 
conditions within its drainage area.  One purpose of coastal storm drain monitoring is to identify 
and abate sources of bacterial contamination.  Since the sources of bacterial contamination at a 
storm drain are generally not known, the potential for a flowing coastal storm drain to be 
discharging urban runoff with high levels of bacteria cannot be known unless the storm drain is 
monitored. 
 
The requirement that all coastal storm drains be part of the program is offset by the reduction in 
sampling frequency to a monthly basis year round, instead of weekly in the summer and monthly 
in the winter.  Moreover, the MRP allows sampling frequency to be further reduced when 
monitoring results indicate bacteria levels are consistently below an identified criteria.  These 
reductions in sampling frequency are allowed because the Copermittees have found monthly 
monitoring to typically be representative of storm drain conditions.  Also, the Copermittees have 
identified some storm drains which consistently have low levels of bacteria and do not cause 
exceedances of standards in receiving waters.  Reduction in monitoring frequency provides the 
Copermittees with  more time and resources to investigate problem storm drains, as required in 
MRP sections II.A.6.b.3-5.  The monitoring frequencies in the MRP are recommended by the 
Copermittees in their ROWD.261 
 
Section II.A.6.b.(2) of the MRP requires the Copermittees to notify the Regional Board if they 
are going to reduce the monitoring frequency of a coastal storm drain.  This will allow the 
Regional Board the opportunity to review the proposed reduction prior to the reduction being 
enacted by the Copermittee.  
 
Sections II.A.6.b.(3-5) of the MRP identifies when follow-up investigations must be conducted 
based on results of coastal storm drain monitoring.  Criteria to trigger investigations is needed to 
ensure that problem storm drains are investigated.  Without criteria triggering investigations, 
there is the potential that sources causing high bacteria levels in storms drains and coastal 
receiving waters could go uninvestigated.  
 
Section II.A.6.b.(6) of the MRP requires the Copermittees to provide notification of exceedances 
of public health standards so that proper action can be taken by public health agencies. 
 
Toxic Hot Spot Monitoring 
 
Section II.A.7 of the MRP requires the Copermittees to develop and implement a monitoring 
program for Toxic Hot Spots in San Diego Bay.  This requirement is identical to the requirement 
included in the receiving waters monitoring and reporting program for Order No. 2001-01, and is 
necessary to ensure the Order is consistent with the SWRCB’s June 1999 Consolidated Toxic Hot 
Spot Cleanup Plan.   
 
Pyrethroids Monitoring 
 
Section II.A.8 of the MRP requires the Copermittees to develop and implement a monitoring 
program which addresses pyrethroids.  A program to monitor pyrethroids is needed because they 
are the leading insecticides sold to homeowners and have been found at toxic levels in suburban 
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stream sediments in California when investigated.262  Moreover, their use is likely to increase as 
diazinon use decreases.  Monitoring of pyrethroids will help guide efforts to ensure that the gains 
achieved by the phasing out of diazinon are not nullified by increased use of pyrethroids.   
 
Since a monitoring program for pyrethroids is new, the Copermittees are provided significant 
leeway in the development and implementation of the program.  The Copermittees can utilize the 
flexibility incorporated into the MRP to develop a program that is workable for them while 
providing the necessary information.  Moreover, the MRP provides the Copermittees with over a 
year to develop the program.  
 
Trash Monitoring 
 
Section II.A 9 of the MRP requires the Copermittees to develop and implement a monitoring 
program which addresses trash.  A program to monitor trash is needed because trash conditions 
impacting beneficial uses have frequently been observed within the Copermittees’ jurisdictions.  
For example, the Regional Board directed the Copermittees within the watersheds of Chollas and 
Paleta Creeks to implement the “iterative process” to address violations of water quality standards 
due to trash conditions within the creeks.263  The Regional Board also issued a Notice of 
Violation to the City of Escondido for trash conditions in Escondido Creek.264  Moreover, the 
Copermittees have identified trash as a regional priority.265 
 
Since a monitoring program for trash is new, the Copermittees are provided significant leeway in 
the development and implementation of the program.  The Copermittees can utilize the flexibility 
incorporated into the MRP to develop program that is workable for them while providing the 
necessary information.  Moreover, the MRP provides the Copermittees with over a year to 
develop the program.  
 
MS4 Discharge Monitoring 
 
Section II.A.10 of the MRP requires the Copermittees to develop and implement a program to 
monitor and characterize pollutant discharges from MS4 outfalls.  After over 15 years of program 
implementation, most Copermittees have not monitored their MS4 discharges significantly and 
still do not know the quality of those discharges during various conditions.  Such monitoring is 
critical, since it will provide for prioritization of areas for increased management efforts.  It will 
also provide the Copermittees the ability to better assess and improve their jurisdictional 
programs and BMPs.  For example, the Copermittees’ assessment framework calls for assessing 
changes in load reductions and MS4 discharge quality.266  Monitoring of MS4 discharges will 
enable the Copermittees to meet these program assessment goals.  Without monitoring of MS4 
discharges, it is unclear how these program assessment goals will be met.  This type of 
monitoring is recommended for high priority outfalls by the Stormwater Monitoring Coalitions’ 
Model Monitoring Technical Committee.267  It is expected to help answer management questions 

                                                 
262 Science News Online, 2006.  A Little Less Green? Studies Challenge the Benign Image of Pyrethroid Insecticides.  
www.sciencenews.org/articles/20060204/bob9/asp. 
263 Regional Board, 2001.  California Water Code Section 13267 Directives Issued to the City of San Diego, City of La 
Mesa, City of Lemon Grove, and City of National City. 
264 Regional Board, 2000.  Notice of Violation No. 2000-181. 
265 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. C-3. 
266 San Diego Municipal Stormwater Copermittees, 2003.  A Framework for Assessing the Effectiveness of 
Jurisdictional Urban Runoff Management Programs.  P. 14. 
267 Model Monitoring Technical Committee, 2004.  Model Monitoring Program for Municipal Separate Storm Sewer 
Systems in Southern California. P. 5-55. 
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3and 4, which is consistent with Tetra Tech’s review of the Copermittees’ monitoring proposal, 
which stated “give substantially more attention of questions 3 and 4.”268 It will also address MRP 
goals 1, 2, 4, 5, 6, and 7. 
 
Since a monitoring program for MS4 discharges is new, the Copermittees are provided significant 
leeway in the development and implementation of the program.  The Copermittees can utilize the 
flexibility incorporated into the MRP to develop program that is workable for them while 
providing the necessary information.  Moreover, the MRP provides the Copermittees with over a 
year to develop the program. 
 
Source Identification Studies 
 
Section II.A.11 of the MRP requires the Copermittees to develop and implement a program to 
identify sources of discharges of pollutants causing the high priority water quality problems 
within each watershed.  Identification of sources causing high priority water quality problems is a 
central purpose of urban runoff management programs.  Monitoring which enables the 
Copermittees to identify sources of water quality problems aids the Copermittees in focusing their 
management efforts and improving their programs.  In turn, the Copermittees’ programs can 
abate identified sources, which will improve the quality of urban runoff discharges and receiving 
waters.  This monitoring is needed to address management question 4 (What are the sources to 
urban runoff that contribute to receiving water problems?).  Source identification monitoring is a 
key component of the Model Monitoring Program, which states “once it has been determined […] 
that urban runoff is, or is likely to be, a significant source of one or more receiving water 
problems, then more intensive source identification efforts are called for.”269  Moreover, in its 
review of the Copermittees’ monitoring proposal, Tetra Tech finds that “after some years of 
assessment monitoring, it is time to look more systematically at determining the relative urban 
contributions and the sources of urban runoff that contribute to identified receiving water 
problems.”270 
 
Since a monitoring program for source identification is mostly new, the Copermittees are 
provided significant leeway in the development and implementation of the program.  The 
Copermittees can utilize the flexibility incorporated into the MRP to develop program that is 
workable for them while providing the necessary information.  Moreover, the MRP provides the 
Copermittees with over a year to develop the program. 
 
TMDL Monitoring 
 
Section II.A.12 of the MRP requires the Copermittees to continue to monitor for TMDLs in 
Chollas Creek as required in the Regional Board’s Investigation Order No. R9-2004-0277. 
 
Regional Monitoring Program 
 
Section II.B.1 of the MRP requires the Copermittees to conduct regional monitoring if directed 
by the Executive Officer.  Such investigations may be required under CWC sections 13267 and 
13383. 
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Section II.B.2 of the MRP allows the Copermittees to participate in Bight ’08.  This will provide 
the Copermittees and Regional Board with insight on the impact of urban runoff on a regional 
level in the Southern California Bight.  Participation in Bight ’08 was recommended by the 
Copermittees in their ROWD.271  Since participation in Bight ’08 is optional for the Copermittees, 
this section outlines the monitoring which must be conducted if the Copermittees do not 
participate in the study.  The monitoring the Copermittees are to conduct if they do not participate 
in Bight ’08 is consistent with the monitoring they are required to conduct in other years. 
 
Special Studies 
 
Section II.C of the MRP requires the Copermittees to conduct special investigations if directed 
by the Executive Officer.  Such investigations may be required under California Water Code 
sections 13267 and 13383. 
 
Dry Weather Field Screening and Analytical Monitoring 
 
Section II.D of the MRP requires the Copermittees to conduct dry weather field screening and 
analytical monitoring.  In general, the Order’s requirements are the same as the dry weather 
monitoring requirements of Order No. 2001-01. Significant changes in the requirements are 
discussed below. 
 
Section II.D.1 of the MRP requires the Copermittees to select dry weather monitoring stations to 
cover the entire MS4 system, as well as be in compliance with minimum guidelines/criteria. 
These criteria require a minimum number of stations per square mile.  Additional language has 
been added to provide the Copermittees flexibility in providing equivalent coverage of the MS4 
with fewer stations. 
 
In its October 29, 2004 letter to the Copermittees, as well as in subsequent meetings, the Regional 
Board notified the Copermittees that a process should be developed for determining the minimum 
number of dry weather sampling stations that should be required in each jurisdiction. The process 
was needed due to the apparent disparity in the number of sampling stations among the 
Copermittees.  The Copermittees formed a subcommittee to address this issue, but were unable to 
develop a consensus process.  As a result, the Copermittees have requested that a standardized 
method for determining number of dry monitoring stations not be included in the Order.  In 
response, the Regional Board has relied on Order No. 2001-01’s requirements and some 
additional clarifying language.  This continues Order No. 2001-01’s process for identifying the 
number of stations, while allowing the Regional Board to evaluate the adequacy of the each 
Copermittee’s number of dry weather stations.  
 
Order No. 2001-01’s requirement for a monitoring map (Task 5) has been moved to the Illicit 
Discharge Detection and Elimination Component of Order No. R9-2007-0001.  This has been 
done for clarification purposes, since map development is not expressly a monitoring effort. 
 
Section II.D.3 of the MRP requires the Copermittees to collect and analyze dry weather samples 
using laboratory or field screening methods.  Language to has been added to this section to reflect 
that the Copermittees must collect samples for analytical laboratory analysis for at least 25% of 
dry weather monitoring stations.   
 

                                                 
271 San Diego County Copermittees, 2005.  Report of Waste Discharge.  Attachment 3, p. 12. 
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In the ROWD, the Copermittees requested field screening be allowed for surfactants and 
dissolved copper constituents.  The Copermittees also requested that Colilert and Enterolert 
methods should be allowed for bacteria sampling.  The Regional Board agrees with the 
Copermittees’ proposed changes since they will expedite the turnaround time for sampling results 
for these constituents and assist the Copermittees in their IC/ID investigations. In response the 
Copermittees’ request, surfactants and dissolved copper have been added to the list of field 
screening constituents.  A footnote has also been added allowing for use of Colilert and Enterolert 
methods for bacteria.   
 
Monitoring Provisions 
 
Section II.E of the MRP includes monitoring provisions which are standard requirements for all 
municipal storm water permits. 
 
3. Reporting Program 
 
Section III.1 of the MRP discusses submittal of the Jurisdictional Urban Runoff Management 
Program Annual Reports.  The section continues the approach utilized under the requirements of 
Order No. 2001-01, where Copermittees submit their reports to the Principal Permittee to be 
unified into one document.  The section moves forward the due date for these annual reports from 
January 31 to September 30.  This requires jurisdictional annual reports to be submitted closer to 
the end of the reporting period they address, which will result in earlier review by the Regional 
Board.  Submittal will also be staggered with submittal of the watershed and regional annual 
reports, spreading out Regional Board review of annual reports, leading to faster review.  Earlier 
and faster review is useful, because Regional Board comments can be received and responded to 
quicker by the Copermittees.  In this manner, Copermittee programs can be modified and benefit 
from the jurisdictional annual report review, comment, response process at an earlier date, leading 
to more effective program over the long-term.  In their ROWD, the Copermittees agree that 
separating due dates for jurisdictional and watershed annual reports would be helpful in spreading 
out the workload associated with their preparation.272 
 
Sections III.2.a and III.2.c of the MRP continues the reporting approach utilized under the 
requirements of Order No. 2001-01, where Lead Permittees for each watershed submit their 
annual reports to the Principal Permittee to be unified into one document.   
 
Section III.2.b of the MRP outlines the information to be included in the Copermittees’ 
Watershed Urban Runoff Management Program Annual Reports.  Significant detail is included 
regarding what information should be in the annual reports in order to provide certainty to the 
Copermittees when they develop and submit their annual reports.  By providing detail for what 
information should be included in the annual reports, time spent by the Copermittees and 
Regional Board to generate, review, and comment on annual reports should be reduced.  
 
Section III.3 of the MRP outlines the information to be included in the Copermittees’ RURMP 
Annual Reports.  Significant detail is included regarding what information should be in the 
annual reports in order to provide certainty to the Copermittees when they develop and submit 
their annual reports.  By providing detail for what information should be included in the annual 
reports, time spent by the Copermittees and Regional Board to generate, review, and comment on 
annual reports should be reduced.  
 

                                                 
272 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. D-81. 
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Section III.4.a of the MRP requires the Copermittees to annually submit a description of the 
monitoring that will be conducted prior to the start of each monitoring year.  This is needed 
because of the changes the monitoring program frequently undergoes each year.  For example, as 
monitoring programs develop, some monitoring components of the programs are added or 
dropped.  In addition, requirements for conducting monitoring efforts such as TIEs may be 
applicable.  A description of the monitoring to be conducted each year will aid the Regional 
Board and Copermittees in tracking monitoring activities and compliance with the MRP. 
 
Section III.4.b of the MRP outlines the information to be included in the Copermittees’ 
Receiving Waters Monitoring Annual Reports.  The information required to be included in the 
reports is needed to meet the goals of the MRP and answer the MRP’s management questions.  
The reporting requirements emphasize identifying and assessing the impact of urban runoff on 
receiving water quality, as well as the impact of the Copermittees’ programs on urban runoff 
quality.  Significant detail is included regarding what information should be in the annual reports 
in order to provide certainty to the Copermittees when they develop and submit their annual 
reports.  By providing detail for what information should be included in the annual reports, time 
spent by the Copermittees and Regional Board to generate, review, and comment on annual 
reports should be reduced.   
 
Section III.4.c of the MRP requires the Copermittees to submit a description of the new 
monitoring programs to be developed under the MRP.  Submittal of such a document is necessary 
in order to identify the monitoring that will be conducted and provide the Regional Board the 
opportunity to review the monitoring programs. 
 
Section III.4.d of the MRP requires the City of San Diego to report on the Shelter Island Yacht 
Basin TMDL in order to exhibit that the WLA can be expected to continue to be met.  This report 
is necessary, since MS4 discharge monitoring is not required by the TMDL. 
 
Section III.4.e of the MRP requires that monitoring programs comply with standard provisions, 
notifications, and reporting requirements. 
 
Section III.4.f of the MRP requires that the Copermittees make data available to the Regional 
Board during report preparation, if requested.  This is a necessary option since monitoring annual 
reports are not submitted for many months after much of the monitoring data is collected. 
 
Section III.5 of the MRP allows for the Copermittees to develop and submit a reporting format 
for annual report integration.  In their ROWD, the Copermittees requested a requirement that 
annual reporting ultimately be integrated.273  Rather than including annual report integration as a 
requirement in the Order, it is included as an option for the Copermittees to utilize.  Annual report 
integration is left as an option because information addressing what such integration would 
encompass is largely unknown.  Annual reporting is an important tool for the Regional Board for 
compliance assessment.  Where the outcomes regarding compliance assessment are uncertain, it 
is more appropriate to incorporate such concepts into the Order as options, instead of 
requirements.  However, nothing in the Order prevents the Copermittees from developing an 
annual report integration format for Regional Board review and approval.  To clarify Regional 
Board expectations for an annual report integration format, minimum standards for the format are 
provided in the Order. 
 

                                                 
273 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. D-77. 
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Section III.6 of the MRP includes universal reporting requirements, which have not changed 
from the requirements of Order No. 2001-01. 
 
Section III.7 of the MRP clarifies that reporting should continue as it is conducted under Order 
No. 2001-01 until reporting requirements under Order No. R9-2007-0001 begin. 
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FINDINGS A: BASIS FOR THE ORDER 
FINDINGS B: REGULATED PARTIES 

The California Regional Water Quality Control Board, San Diego Region (hereinafter 
Regional Board), finds that: 
 
 
A.  BASIS FOR THE ORDER 
 
1. This Order is based on the federal Clean Water Act (CWA), the Porter-Cologne 

Water Quality Control Act (Division 7 of the Water Code, commencing with Section 
13000), applicable State and federal regulations, all applicable provisions of 
statewide Water Quality Control Plans and Policies adopted by the State Water 
Resources Control Board (State Board), the Water Quality Control Plan for the San 
Diego Basin adopted by the Regional Board, the California Toxics Rule, and the 
California Toxics Rule Implementation Plan. 
 

2. This Order reissues National Pollutant Discharge Elimination System (NPDES) 
Permit No. CAS0108740, which was first adopted by the Regional Board on  
July 16, 1990 (Order No. 90-38), and then reissued on August 8, 1996 (Order  
No. 96-03) and February 13, 2002 (Order No. R9-2002-01).  On August 21, 2006, in 
accordance with Order No. R9-2002-01, the County of Orange, as the Principal 
Copermittee, submitted a Report of Waste Discharge (ROWD) for reissuance of the 
municipal separate storm sewer system (MS4) Permit. 

 
3. This Order is consistent with the following precedential Orders adopted by the State 

Water Resources Control Board (State Board) addressing MS4 NPDES Permits:  
Order 99-05, Order WQ-2000-11, Order WQ 2001-15, Order WQO 2002-0014, and 
Order WQ-2009-0008 (SWRCB/OCC FILE A-1780). 

 
4. The Fact Sheet / Technical Report for the Order No. R9-2009-0002, NPDES No. 

CAS0108740, Waste Discharge Requirements for Discharges of Runoff from the 
Municipal Separate Storm Sewer Systems (MS4s) Draining the Watersheds of the 
County of Orange, the Incorporated Cities of Orange County, and the Orange 
County Flood Control District Within the San Diego Region includes cited regulatory 
and legal references and additional explanatory information and data in support of 
the requirements of this Permit.  This information, including any supplements 
thereto, and any response to comments on the Tentative Orders, is hereby 
incorporated by reference into these findings. 

 
 
B.  REGULATED PARTIES 
 
1. Each of the persons in Table 1 below, hereinafter called Copermittees or 

dischargers, owns or operates an MS4, through which it discharges runoff into 
waters of the United States within the San Diego Region.  These MS4s fall into one 
or more of the following categories: (1) a medium or large MS4 that services a 
population of greater than 100,000 or 250,000 respectively; or (2) a small MS4 that 
is “interrelated” to a medium or large MS4; or (3) an MS4 which contributes to a 

RB-AR52020



R9-2009-0002 Page 2 of 91 December 16, 2009 

FINDINGS C: DISCHARGE CHARACTERISTICS 

violation of a water quality standard; or (4) an MS4 which is a significant contributor 
of pollutants to waters of the United States (waters of the U.S). 
 

Table 1. Municipal Copermittees 
1. City of Aliso Viejo 8.    City of Mission Viejo 
2. City of Dana Point 9.    City of Rancho Santa Margarita 
3. City of Laguna Beach 10.  City of San Clemente 
4. City of Laguna Hills 11.  City of San Juan Capistrano 
5. City of Laguna Niguel 12.  County of Orange 
6. City of Laguna Woods 
7. City of Lake Forest 

13.  Orange County Flood Control 
District 

 
 
C.  DISCHARGE CHARACTERISTICS 
 
1. Runoff discharged from an MS4 contains waste, as defined in the California Water 

Code (CWC), and pollutants that adversely affect the quality of the waters of the 
State.  The discharge of runoff from an MS4 is a “discharge of pollutants from a point 
source” into waters of the U.S. as defined in the CWA. 
 

2. MS4 storm water and non-storm water discharges are likely to contain pollutants that 
cause or threaten to cause a violation of water quality standards, as outlined in the 
Regional Board’s Water Quality Control Plan for the San Diego Basin (Basin Plan).  
Storm water and non-storm water discharges from the MS4 are subject to the 
conditions and requirements established in the San Diego Basin Plan for point 
source discharges. These surface water quality standards must be complied with at 
all times, irrespective of the source and manner of discharge. 
 

3. The most common categories of pollutants in runoff include total suspended solids, 
sediment, pathogens (e.g., bacteria, viruses, protozoa); heavy metals (e.g., copper, 
lead, zinc and cadmium); petroleum products and polynuclear aromatic 
hydrocarbons; synthetic organics (e.g., pesticides, herbicides, and PCBs); nutrients 
(e.g., nitrogen and phosphorus fertilizers); oxygen-demanding substances (decaying 
vegetation, animal waste); detergents; and trash.   
 

4. The discharge of pollutants and/or increased flows from MS4s may cause or 
threaten to cause the concentration of pollutants to exceed applicable receiving 
water quality objectives and/or impair or threaten to impair designated beneficial 
uses resulting in a condition of pollution (i.e., unreasonable impairment of water 
quality for designated beneficial uses), contamination, or nuisance. 
 

5. Pollutants in runoff can threaten and adversely affect human health.  Human 
illnesses have been clearly linked to recreating near storm drains flowing to coastal 
waters.  Also, runoff pollutants in receiving waters can bioaccumulate in the tissues 
of invertebrates and fish, which may be eventually consumed by humans. 
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6. Runoff discharges from MS4s often contain pollutants that cause toxicity to aquatic 
organisms (i.e., adverse responses of organisms to chemicals or physical agents 
ranging from mortality to physiological responses such as impaired reproduction or 
growth anomalies).  Toxic pollutants impact the overall quality of aquatic systems 
and beneficial uses of receiving waters. 
 

7. The Copermittees discharge runoff into lakes, drinking water reservoirs, rivers, 
streams, creeks, bays, estuaries, coastal lagoons, the Pacific Ocean, and tributaries 
thereto within one of the eleven hydrologic units (San Juan Hydrologic Unit) 
comprising the San Diego Region as shown in Tables 2a and 2b.  Some of the 
receiving water bodies have been designated as impaired by the Regional Board 
and the United States Environmental Protection Agency (USEPA) in 2006 pursuant 
to CWA section 303(d).  Also shown in the Tables are the watershed management 
areas (WMAs) as defined in the Regional Board report, Watershed Management 
Approach, January 2002. 

 
 
Table 2a.  Common Watersheds and CWA Section 303(d) Impaired Waters 
 
Regional 
Board 
Watershed 
Management 
Area (WMA) 

Hydrologic Area 
(HA) or Hydrologic 
Subarea (HSA) of 
the San Juan 
Hydrologic Unit 

Major Receiving Water 
Bodies 

303(d) 
Pollutant(s)/stressor or 
Water Quality Effect1 

Laguna Coastal 
Streams 

Laguna HA, 
excluding Aliso HSA 
and Dana Point HSA 

Laguna Canyon Creek, 
Pacific Ocean 

Bacterial indicators 
Sediment toxicity 

Aliso Creek  Aliso HSA Aliso Creek, English 
Canyon, Pacific Ocean 

Toxicity 
Phosphorus 
Bacterial indicators 
Benzo[b]fluoranthene 
Dieldrin 
Sediment Toxicity 

Dana Point 
Coastal 
Streams 

Dana Point HSA Dana Point Harbor, Salt 
Creek, Pacific Ocean 

Bacterial indicators 

San Juan 
Creek 

Mission Viejo HA San Juan Creek, Trabuco 
Creek, Oso Creek, 
Canada Gobernadora, 
Bell Canyon, Verdugo 
Canyon, Pacific Ocean 

Bacterial indicators 
DDE 
Chloride 
Sulfates 
Total dissolved solids 

                                            
1 The listed 303(d) pollutant(s) do not necessarily reflect impairment of the entire corresponding 
WMA or all corresponding major surface water bodies.  The specific impaired portions of each 
WMA are listed in the State Water Resources Control Board’s 2006 Section 303(d) List of Water 
Quality Limited Segments. 
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Table 2a.  Common Watersheds and CWA Section 303(d) Impaired Waters 
 
Regional 
Board 
Watershed 
Management 
Area (WMA) 

Hydrologic Area 
(HA) or Hydrologic 
Subarea (HSA) of 
the San Juan 
Hydrologic Unit 

Major Receiving Water 
Bodies 

303(d) 
Pollutant(s)/stressor or 
Water Quality Effect1 

San Clemente 
Coastal 
Streams 

San Clemente HA Prima Deshecha, 
Segunda Deshecha, 
Pacific Ocean 

Bacterial indicators 
Phosphorus 
Turbidity 

San Mateo 
Creek 

San Mateo HA San Mateo Creek, 
Christianitos Creek, 
Pacific Ocean 

 

 
 
 
Table 2b.  Common Watersheds and Municipalities 

Municipality 
Laguna 
Coastal 
Streams 

Aliso Creek Dana Point 
Coastal 
Streams 

San Juan 
Creek 

San 
Clemente 
Coastal 
Streams 

San Mateo 
Creek 

Aliso Viejo       
Dana Point       
Laguna Beach       
Laguna Hills *       
Laguna Niguel       
Laguna Woods *       
Lake Forest *       
Mission Viejo       
Rancho Santa 
Margarita 

      

San Clemente       
San Juan 
Capistrano 

      

County of 
Orange * 

      

Orange County 
Flood Control 
District * 

      

* Municipality also includes areas within watersheds of the Santa Ana Regional Board that are outside the 
scope of this Order 
 
8. Trash is a persistent pollutant which can enter receiving waters from the MS4 

resulting in accumulation and transport in receiving waters over time.  Trash poses a 
serious threat to the Beneficial Uses of the receiving waters, including, but not 
limited to, human health, rare and endangered species, navigation and human 
recreation.  

 
9. The Copermittees’ water quality monitoring data submitted to date documents 

persistent violations of Basin Plan water quality objectives for various runoff-related 
pollutants (fecal coliform bacteria, total suspended solids, turbidity, metals, etc.) at 
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various watershed monitoring stations.   Persistent toxicity has also been observed 
at some watershed monitoring stations.  In addition, bioassessment data indicates 
that the majority of urbanized receiving waters have Poor to Very Poor Index of 
Biotic Integrity ratings.  In sum, the above findings indicate that runoff discharges are 
causing or contributing to water quality impairments, and are a leading cause of 
such impairments in Orange County.   
 

10. When natural vegetated pervious ground cover is converted to impervious surfaces 
such as paved highways, streets, rooftops, and parking lots, the natural absorption 
and infiltration abilities of the land are lost.  Therefore, runoff leaving a developed 
area is significantly greater in runoff volume, velocity, and peak flow rate than pre-
development runoff from the same area.  Runoff durations can also increase as a 
result of flood control and other efforts to control peak flow rates.  Increased volume, 
velocity, rate, and duration of runoff, and decreased natural clean sediment loads, 
greatly accelerate the erosion of downstream natural channels.  Significant declines 
in the biological integrity and physical habitat of streams and other receiving waters 
have been found to occur with as little as a 3-5 percent conversion from natural to 
impervious surfaces.  The increased runoff characteristics from new development 
must be controlled to protect against increased erosion of channel beds and banks, 
sediment pollutant generation, or other impacts to beneficial uses and stream habitat 
due to increased erosive force.     
 

11. Development creates new pollution sources as human population density increases 
and brings with it proportionately higher levels of car emissions, car maintenance 
wastes, municipal sewage, pesticides, household hazardous wastes, pet wastes, 
trash, etc. which can either be washed or directly dumped into the MS4.  As a result, 
the runoff leaving the developed urban area is significantly greater in pollutant load 
than the pre-development runoff from the same area.   These increased pollutant 
loads must be controlled to protect downstream receiving water quality. 
 

12. Development and urbanization especially threaten environmentally sensitive areas 
(ESAs), such as water bodies designated as supporting a RARE beneficial use 
(supporting rare, threatened or endangered species) and CWA 303(d)-impaired 
water bodies.  Such areas have a much lower capacity to withstand pollutant shocks 
than might be acceptable in other areas.  In essence, development that is ordinarily 
insignificant in its impact on the environment may become significant in a particularly 
sensitive environment.  Therefore, additional control to reduce storm water pollutants 
from new and existing development may be necessary for areas adjacent to or 
discharging directly to an ESA.

 
13. Although dependent on several factors, the risks typically associated with properly 

managed infiltration of runoff (especially from residential land use areas) are not 
significant.  The risks associated with infiltration can be managed by many 
techniques, including (1) designing landscape drainage features that promote 
infiltration of runoff, but do not “inject” runoff (injection bypasses the natural 
processes of filtering and transformation that occur in the soil); (2) taking reasonable 
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steps to prevent the illegal disposal of wastes;  (3) protecting footings and 
foundations; (4) ensuring that each drainage feature is adequately maintained in 
perpetuity; and (5) pretreatment. 

 
14. Non-storm water (dry weather) discharge from the MS4 is not considered a storm 

water (wet weather) discharge and therefore is not subject to regulation under the 
Maximum Extent Practicable (MEP) standard from CWA 402(p)(3)(B)(iii), which is 
explicitly for “Municipal … Stormwater Discharges (emphasis added)” from the MS4.  
Non-storm water discharges, per CWA 402(p)(3)(B)(ii), are to be effectively prohibited.  
Such dry weather non-storm water discharges have been shown to contribute 
significant levels of pollutants and flow in arid, developed Southern California 
watersheds and are to be effectively prohibited under the Clean Water Act. 

 
15. Non-storm water discharges to the MS4 granted an influent exception [i.e., which are 

exempt from the effective prohibition requirement set forth in CWA section 
402(p)(3)(B)(ii)] under 40 CFR 122. 26 are included within this Order.  Any exempted 
discharges identified by Copermittees as a source of pollutants are subsequently 
required to be addressed (emphasis added) as illicit discharges through prohibition 
and incorporation into existing IC/ID programs.  The Copermittees have identified 
landscape irrigation, irrigation water and lawn water, previously exempted 
discharges, as a source of pollutants and conveyance of pollutants to waters of the 
United States. 

 
 
D.  RUNOFF MANAGEMENT PROGRAMS 
 
1. General 
 

a. This Order specifies requirements necessary for the Copermittees to reduce the 
discharge of pollutants in storm water runoff to the maximum extent practicable 
(MEP).  However, since MEP is a dynamic performance standard, which evolves 
over time as runoff management knowledge increases, the Copermittees’ runoff 
management programs must continually be assessed and modified to 
incorporate improved programs, control measures, best management practices 
(BMPs), etc. in order to achieve the evolving MEP standard.  Absent evidence to 
the contrary, this continual assessment, revision, and improvement of runoff 
management program implementation is expected to ultimately achieve 
compliance with water quality standards in the Region. 
 

b. The Copermittees have generally been implementing the jurisdictional runoff 
management programs required pursuant to Order No. 2002-01 since February 
13, 2003.   Prior to that, the Copermittees were regulated by Order No. 96-03 
since August 8, 1996.  Runoff discharges, however, continue to cause or 
contribute to violations of water quality standards as evidenced by the 
Copermittees monitoring results. 
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c. This Order contains new or modified requirements that are necessary to improve 
Copermittees’ efforts to reduce the discharge of pollutants in storm water runoff 
to the MEP and achieve water quality standards.  Some of the new or modified 
requirements, such as the revised Watershed Runoff Management Program 
section, are designed to specifically address high priority water quality problems.  
Other new or modified requirements address program deficiencies that have 
been noted during audits, report reviews, and other Regional Board compliance 
assessment activities. 
 

d. Updated Jurisdictional Runoff Management Plans (JRMPs) and Watershed 
Runoff Management Plans (WRMPs), which describe the Copermittees’ runoff 
management programs in their entirety, are needed to guide the Copermittees’ 
runoff management efforts and aid the Copermittees in tracking runoff 
management program implementation.  It is practicable for the Copermittees to 
update the JRMPs and WRMPs within one year, since significant efforts to 
develop these programs have already occurred.   

 
e. Pollutants can be effectively reduced in storm water runoff by the application of a 

combination of pollution prevention, source control, and treatment control BMPs.  
Pollution prevention is the reduction or elimination of pollutant generation at its 
source and is the best “first line of defense.”  Source control BMPs (both 
structural and non-structural) minimize the contact between pollutants and flows 
(e.g., rerouting run-on around pollutant sources or keeping pollutants on-site and 
out of receiving waters).  Treatment control BMPs remove pollutants that have 
been mobilized by wet-weather or dry-weather flows.   
 

f. Runoff needs to be addressed during the three major phases of urban 
development (planning, construction, and use) in order to reduce the discharge 
of pollutants from storm water to the MEP, effectively prohibit non-storm water 
discharges and protect receiving waters.  Development which is not guided by 
water quality planning policies and principles can unnecessarily result in 
increased pollutant load discharges, flow rates, and flow durations which can 
negatively impact receiving water beneficial uses.  Construction sites without 
adequate BMP implementation result in sediment runoff rates which greatly 
exceed natural erosion rates of undisturbed lands, causing siltation and 
impairment of receiving waters.  Existing development generates substantial 
pollutant loads which are discharged in runoff to receiving waters. 
 

g. Annual reporting requirements included in this Order are necessary to meet 
federal requirements and to evaluate the effectiveness and compliance of the 
Copermittees’ programs.

 
h. This Order establishes Storm Water Action Levels (SALs) for selected pollutants 

based on USEPA Rain Zone 6 (arid southwest) Phase I MS4 monitoring data for 
pollutants in storm water. The SALs were computed as the 90th percentile of the 
data set, utilizing the statistical based population approach, one of three 
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approaches recommended by the California Water Board’s Storm Water Panel in 
its report, ‘The Feasibility of Numerical Effluent Limits Applicable to Discharges of 
Storm Water Associated with Municipal, Industrial and Construction Activities 
(June 2006).  SALs are identified in Section D of this Order.  Copermittees shall 
implement a timely, comprehensive, cost-effective storm water pollution control 
program to reduce the discharge of pollutants in storm water from the permitted 
areas so as not to exceed the SALs. Exceedance of SALs may indicate 
inadequacy of programmatic measures and BMPs required in this Order.    

 
2. Development Planning 

 
a. The Standard Storm Water Mitigation Plan (SSMP) requirements contained in 

this Order are consistent with Order WQ-2000-11 adopted by the State Water 
Resources Control Board (State Board) on October 5, 2000.  In the precedential 
order, the State Board found that the design standards, which essentially require 
that runoff generated by 85 percent of storm events from specific development 
categories be infiltrated or treated, reflect the MEP standard.  The order also 
found that the SSMP requirements are appropriately applied to the majority of the 
Priority Development Project categories contained in Section D.1 of this Order.  
The State Board also gave Regional Water Quality Control Boards the needed 
discretion to include additional categories and locations, such as retail gasoline 
outlets (RGOs), in SSMPs.   
 

b. Controlling runoff pollution by using a combination of onsite source control and 
site design BMPs augmented with treatment control BMPs before the runoff 
enters the MS4 is important for the following reasons:  (1) Many end-of-pipe 
BMPs (such as diversion to the sanitary sewer) are typically ineffective during 
significant storm events.  Whereas, onsite source control BMPs can be applied 
during all runoff conditions; (2) End-of-pipe BMPs are often incapable of 
capturing and treating the wide range of pollutants which can be generated on a 
sub-watershed scale; (3) End-of-pipe BMPs are more effective when used as 
polishing BMPs, rather than the sole BMP to be implemented; (4) End-of-pipe 
BMPs do not protect the quality or beneficial uses of receiving waters between 
the pollutant source and the BMP; and (5) Offsite end-of-pipe BMPs do not aid in 
the effort to educate the public regarding sources of pollution and their 
prevention.  
 

c. Use of Low-Impact Development (LID) site design BMPs at new development, 
redevelopment and retrofit projects can be an effective means for minimizing the 
impact of storm water runoff discharges from the development projects on 
receiving waters.  LID is a site design strategy with a goal of maintaining or 
replicating the pre-development hydrologic regime through the use of design 
techniques.  LID site design BMPs help preserve and restore the natural 
hydrologic cycle of the site, allowing for filtration and infiltration which can greatly 
reduce the volume, peak flow rate, velocity, and pollutant loads of storm water 
runoff.  Current runoff management, knowledge, practices and technology have 
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resulted in the use of LID BMPs as an acceptable means of meeting the storm 
water MEP standard.  
  

d. Retail Gasoline Outlets (RGOs) are significant sources of pollutants in storm 
water runoff.  RGOs are points of convergence for motor vehicles for automotive 
related services such as repair, refueling, tire inflation, and radiator fill-up and 
consequently produce significantly higher loadings of hydrocarbons and trace 
metals (including copper and zinc) than other developed areas.   

 
e. Industrial sites are significant sources of pollutants in runoff.  Pollutant 

concentrations and loads in runoff from industrial sites are similar or exceed 
pollutant concentrations and loads in runoff from other land uses, such as 
commercial or residential land uses.  As with other land uses, LID site design, 
source control, and treatment control BMPs are needed at industrial sites in order 
to meet the MEP standard.  These BMPs are necessary where the industrial site 
is larger than 10,000 square feet.  The 10,000 square feet threshold is 
appropriate, since it is consistent with requirements in other Phase I NPDES 
storm water regulations throughout California. 
 

f. If not properly designed or maintained, certain BMPs implemented or required by 
municipalities for runoff management may create a habitat for vectors (e.g. 
mosquitoes and rodents).  Proper BMP design and maintenance to avoid 
standing water, however, can prevent the creation of vector habitat.  Nuisances 
and public health impacts resulting from vector breeding can be prevented with 
close collaboration and cooperative effort between municipalities, the Orange 
County Vector Control District, and the California Department of Public Health 
during the development and implementation of runoff management programs. 
 

g. The increased volume, velocity, frequency and discharge duration of storm water 
runoff from developed areas has the potential to greatly accelerate downstream 
erosion, impair stream habitat in natural drainages, and negatively impact 
beneficial uses.  Development and urbanization increase pollutant loads in storm 
water runoff and the volume of storm water runoff.  Impervious surfaces can 
neither absorb water nor remove pollutants and thus lose the purification and 
infiltration provided by natural vegetated soil.  Hydromodification measures for 
discharges to hardened channels are needed for the future restoration of the 
hardened channels to their natural state, thereby restoring the chemical, 
physical, and biological integrity and Beneficial Uses of local receiving waters. 

 
3. Construction and Existing Development 

 
a. In accordance with federal NPDES regulations and to ensure the most effective 

oversight of industrial and construction site discharges, discharges of runoff from 
industrial and construction sites are subject to dual (State and local) storm water 
regulation.  Under this dual system, each Copermittee is responsible for 
enforcing its local permits, plans, and ordinances, and the Regional Board is 
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responsible for enforcing the General Construction Activities Storm Water Permit, 
State Board Order 99-08 DWQ, NPDES No. CAS000002 (General Construction 
Permit) and the General Industrial Activities Storm Water Permit, State Board 
Order 97-03 DWQ, NPDES No. CAS000001 (General Industrial Permit) and any 
reissuance of these permits.  NPDES municipal regulations require that 
municipalities develop and implement measures to address runoff from industrial 
and construction activities.  Those measures may require the implementation of 
additional BMPs than are required under the statewide general permits for 
activities subject to both State and local regulation.     
 

b. Identification of sources of pollutants in runoff (such as municipal areas and 
activities, industrial and commercial sites/sources, construction sites, and 
residential areas), development and implementation of BMPs to address those 
sources, and updating ordinances and approval processes are necessary for the 
Copermittees to ensure that discharges of pollutants from its MS4 in storm water 
are reduced to the MEP and that non-storm water discharges are not occurring.  
Inspections and other compliance verification methods are needed to ensure 
minimum BMPs are implemented.  Inspections are especially important at high 
risk areas for pollutant discharges. 
 

c. Historic and current development makes use of natural drainage patterns and 
features as conveyances for runoff.  Urban streams used in this manner are part 
of the municipalities MS4 regardless of whether they are natural, anthropogenic, 
or partially modified features.  In these cases, the urban stream is both an MS4 
and receiving water.   
 

d. As operators of the MS4s, the Copermittees cannot passively receive and 
discharge pollutants from third parties.  By providing free and open access to an 
MS4 that conveys discharges to waters of the U.S., the operator essentially 
accepts responsibility for discharges into the MS4 that it does not prohibit or 
control.  These discharges may cause or contribute to a condition of 
contamination or a violation of water quality standards. 
 

e. Waste and pollutants which are deposited and accumulate in MS4 drainage 
structures will be discharged from these structures to waters of the U.S. unless 
they are removed.  These discharges may cause or contribute to, or threaten to 
cause or contribute to, a condition of pollution in receiving waters.  For this 
reason, pollutant discharges from storm water into MS4s must be reduced using 
a combination of management measures, including source control, and an 
effective MS4 maintenance program must be implemented by each Copermittee. 

 
f. Enforcement of local runoff related ordinances, permits, and plans is an essential 

component of every runoff management program and is specifically required in 
the federal storm water regulations and this Order.  Each Copermittee is 
individually responsible for adoption and enforcement of ordinances and/or 
policies, implementation of identified control measures/BMPs needed to prevent 
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or reduce pollutants in storm water runoff, and for the allocation of funds for the 
capital, operation and maintenance, administrative, and enforcement 
expenditures necessary to implement and enforce such control measures/BMPs 
under its jurisdiction. Education is an important aspect of every effective runoff 
management program and the basis for changes in behavior at a societal level.  
Education of municipal planning, inspection, and maintenance department staffs 
is especially critical to ensure that in-house staffs understand how their activities 
impact water quality, how to accomplish their jobs while protecting water quality, 
and their specific roles and responsibilities for compliance with this Order.  Public 
education, designed to target various urban land users and other audiences, is 
also essential to inform the public of how individual actions affect receiving water 
quality and how adverse effects can be minimized. 
 

g. Public participation during the development of runoff management programs is 
necessary to ensure that all stakeholder interests and a variety of creative 
solutions are considered.  
 

h. Retrofitting existing development with storm water treatment controls, including 
LID, is necessary to address storm water discharges from existing development 
that may cause or contribute to a condition of pollution or a violation of water 
quality standards.  Although SSMP BMPs are required for redevelopment, the 
current rate of redevelopment will not address water quality problems in a timely 
manner.  Cooperation with private landowners is necessary to effectively identify, 
implement and maintain retrofit projects for the preservation, restoration, and 
enhancement of water quality.  

 
4. Watershed Runoff Management 

 
a. Since runoff within a watershed can flow from and through multiple land uses and 

political jurisdictions, watershed-based runoff management can greatly enhance 
the protection of receiving waters.  Such management provides a means to focus 
on the most important water quality problems in each watershed.  By focusing on 
the most important water quality problems, watershed efforts can maximize 
protection of beneficial use in an efficient manner.  Effective watershed-based 
runoff management actively reduces pollutant discharges and abates pollutant 
sources causing or contributing to watershed water quality problems.  
Watershed-based runoff management that does not actively reduce pollutant 
discharges and abate pollutant sources causing or contributing to watershed 
water quality problems can necessitate implementation of the iterative process 
outlined in section A.3 of the Tentative Order.  Watershed management of runoff 
does not require Copermittees to expend resources outside of their jurisdictions.  
Watershed management requires the Copermittees within a watershed to 
develop a watershed-based management strategy, which can then be 
implemented on a jurisdictional basis.
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b. Some runoff issues, such as general education and training, can be effectively 

addressed on a regional basis.  Regional approaches to runoff management can 
improve program consistency and promote sharing of resources, which can 
result in implementation of more efficient programs. 
 

c. It is important for the Copermittees to coordinate their water quality protection 
and land use planning activities to achieve the greatest protection of receiving 
water bodies.  Copermittee coordination with other watershed stakeholders, 
especially the State of California Department of Transportation, the United States 
Department of Defense, and water and sewer districts, is also important. 

 
 
E.  STATUTE AND REGULATORY CONSIDERATIONS 
 
1. The Receiving Water Limitations (RWL) language specified in this Order is 

consistent with language recommended by the USEPA and established in State 
Board Water Quality Order 99-05, Own Motion Review of the Petition of 
Environmental Health Coalition to Review Waste Discharge Requirements Order No. 
96-03, NPDES Permit No. CAS0108740, adopted by the State Board on June 17, 
1999.  The RWL in this Order require compliance with water quality standards, which 
for storm water discharges is to be achieved through an iterative approach requiring 
the implementation of improved and better-tailored BMPs over time.  Compliance 
with receiving water limits based on applicable water quality standards is necessary 
to ensure that MS4 discharges will not cause or contribute to violations of water 
quality standards and the creation of conditions of pollution. 
 

2. The Water Quality Control Plan for the San Diego Basin (Basin Plan), identifies the 
following beneficial uses for surface waters in Orange County:  Municipal and 
Domestic Supply (MUN)2, Agricultural Supply (AGR), Industrial Process Supply 
(PROC), Industrial Service Supply (IND), Ground Water Recharge (GWR), Contact 
Water Recreation (REC1), Non-contact Water Recreation (REC2), Warm 
Freshwater Habitat (WARM), Cold Freshwater Habitat (COLD), Wildlife Habitat 
(WILD), Rare, Threatened, or Endangered Species (RARE), Freshwater 
Replenishment (FRSH), Hydropower Generation (POW), and Preservation of 
Biological Habitats of Special Significance (BIOL).  The following additional 
beneficial uses are identified for coastal waters of Orange County:  Navigation 
(NAV), Commercial and Sport Fishing (COMM), Estuarine Habitat (EST), Marine 
Habitat (MAR), Aquaculture (AQUA), Migration of Aquatic Organisms (MIGR), 
Spawning, Reproduction, and/or Early Development (SPWN), and Shellfish 
Harvesting (SHELL). 
 

3. This Order is in conformance with State Board Resolution No. 68-16, Statement of 
Policy with Respect to Maintaining High Quality Waters in California, and the federal 
Antidegradation Policy described in 40 CFR 131.12. 

                                            
2 Subject to exceptions under the “Sources of Drinking Waters” Policy (Resolution No. 89-33) 
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4. Section 6217(g) of the Coastal Zone Act Reauthorization Amendments of 1990 

(CZARA) requires coastal states with approved coastal zone management programs 
to address non-point pollution impacting or threatening coastal water quality.  
CZARA addresses five sources of non-point pollution: agriculture, silviculture, urban, 
marinas, and hydromodification.  This NPDES permit addresses the management 
measures required for the urban category, with the exception of septic systems.  The 
adoption and implementation of this NPDES permit relieves the Copermittee from 
developing a non-point source plan, for the urban category, under CZARA.  The 
Regional Board addresses septic systems through the administration of other 
programs. 

 
5. Section 303(d)(1)(A) of the CWA requires that “Each state must identify those waters 

within its boundaries for which the effluent limitations…are not stringent enough to 
implement any water quality standard (WQS) applicable to such waters.”  The CWA 
also requires states to establish a priority ranking of impaired water bodies known as 
Water Quality Limited Segments and to establish Total Maximum Daily Loads 
(TMDLs) for such waters.  This priority list of impaired water bodies is called the 
Section 303(d) List.  The current Section 303(d) List was approved by the State 
Board on October 25, 2006.  On June 28, 2007 the 2006 303(d) list for California 
was given final approval by the United States Environmental Protection Agency 
(USEPA).   

 
6. This Order does not constitute an unfunded local government mandate subject to 

subvention under Article XIIIB, Section (6) of the California Constitution for several 
reasons, including, but not limited to, the following.  First, this Order implements 
federally mandated requirements under federal Clean Water Act section 402.  (33 
U.S.C. § 1342(p)(3)(B).)  Second, the local agency Copermittees’ obligations under 
this Order are similar to, and in many respects less stringent than, the obligations of 
non-governmental and new dischargers who are issued NPDES permits for storm 
water and non-storm water discharges.  Third, the local agency Copermittees have 
the authority to levy service charges, fees, or assessments sufficient to pay for 
compliance with this Order.  Fourth, the Copermittees have requested permit 
coverage in lieu of compliance with the complete prohibition against the discharge of 
pollutants contained in federal Clean Water Act section 301, subdivision (a) (33 
U.S.C. § 1311(a)) and in lieu of numeric restrictions on their storm water discharges.  
Fifth, the local agencies’ responsibility for preventing discharges of waste that can 
create conditions of pollution or nuisance from conveyances that are within their 
ownership or control under State law predates the enactment of Article XIIIB, 
Section (6) of the California Constitution.  Likewise, the provisions of this Order to 
implement total maximum daily loads (TMDLs) are federal mandates.  The federal 
Clean Water Act requires TMDLs to be developed for water bodies that do not meet 
federal water quality standards.  (33 U.S.C. sec. 1313(d).)  Once the U.S. 
Environmental Protection Agency or a state develops a TMDL, federal law requires 
that permits must contain effluent limitations consistent with the assumptions of any 
applicable wasteload allocation. (40 C.F.R. sec. 122.44(d)(1)(vii)(B).)  
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7. Runoff treatment and/or mitigation must occur prior to the discharge of runoff into 

receiving waters.  Treatment BMPs must not be constructed in waters of the U.S. or 
State unless the runoff flows are sufficiently pretreated to protect the values and 
functions of the water body. Federal regulations at 40 CFR 131.10(a) state that in no 
case shall a state adopt waste transport or waste assimilation as a designated use 
for any waters of the U.S.  Authorizing the construction of an runoff treatment facility 
within a water of the U.S., or using the water body itself as a treatment system or for 
conveyance to a treatment system, would be tantamount to accepting waste 
assimilation as an appropriate use for that water body.  Furthermore, the 
construction, operation, and maintenance of a pollution control facility in a water 
body can negatively impact the physical, chemical, and biological integrity, as well 
as the beneficial uses, of the water body.  Without federal authorization (e.g., 
pursuant to Clean Water Act Section 404), waters of the U.S. may not be converted 
into, or used as, waste treatment or conveyance facilities.  Similarly, waste 
discharge requirements pursuant to California Water Code Section 13260 are 
required for the conversion or use of waters of the State as waste treatment or 
conveyance facilities.  Diversion from waters of the U.S./State to treatment facilities 
and subsequent return to waters of the U.S. is allowable, provided that the effluent 
complies with applicable NPDES requirements. 
 

8. The issuance of waste discharge requirements and an NPDES permit for the 
discharge of runoff from MS4s to waters of the U.S. is exempt from the requirement 
for preparation of environmental documents under the California Environmental 
Quality Act (CEQA) (Public Resources Code, Division 13, Chapter 3, section 21000 
et seq.) in accordance with the CWC section 13389. 
 

9. Multiple water bodies in Orange County have been identified as impaired and placed 
on the 303(d) list.  In 2004, Bacteria Impaired Waters TMDL Project II included six 
bacteria impaired shorelines in Dana Point Harbor and San Diego Bay: Baby Beach 
in Dana Point Harbor and Shelter Island Shoreline Park, B Street, G Street Pier, 
Tidelands Park, and Chula Vista Marina in San Diego Bay. Since then, only Baby 
Beach in Dana Point Harbor and Shelter Island Shoreline Park in San Diego Bay 
can be confirmed as still impaired by indicator bacteria.  On June 11, 2008 the 
Regional Board adopted a Basin Plan amendment to incorporate Bacteria Impaired 
Waters TMDL Project II for San Diego Bay and Dana Point Harbor Shorelines.  On 
June 16, 2009, the State Board approved the Basin Plan amendment.  This action 
meets requirements of section 303(d) of the Clean Water Act (CWA). The Basin 
Plan amendment process is authorized under section 13240 of the Water Code.  
The State’s Office of Administrative Law (OAL) approved the TMDLs on September 
15, 2009.  The effective date of the TMDLs is the date of OAL approval.  USEPA 
approved the TMDLs on October 26, 2009. 

 
10. Storm water discharges from developed and developing areas in Orange County are 

significant sources of certain pollutants that cause, may be causing, threatening to 
cause or contributing to water quality impairment in the waters of Orange County.  
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Furthermore, as delineated in the CWA section 303(d) list in Table 3, the Regional 
Board has found that there is a reasonable potential that municipal storm water and 
non-storm water discharges from MS4s cause or may cause or contribute to an 
excursion above water quality standards for the following pollutants: Indicator 
Bacteria, Phosphorous, Toxicity and Turbidity.  In accordance with CWA section 
303(d), the Regional Board is required to establish Total Maximum Daily Loads 
(TMDLs) for these pollutants to these waters to eliminate impairment and attain 
water quality standards.  Therefore, certain early pollutant control actions and further 
pollutant impact assessments by the Copermittees are warranted and required 
pursuant to this Order. 

 
Table 3. 2006 Section 303(d) Listed Waterbodies in So. Orange County 

Waterbody Pollutant 
Aliso Creek Indicator Bacteria, 

Phosphorus, 
Toxicity 

Aliso Creek Mouth Indicator Bacteria 
Dana Point Harbor Indicator Bacteria 
English Canyon Creek Benzo[b]fluoranthene,

Dieldrin, 
Sediment Toxicity 

Laguna Canyon Channel Sediment Toxicity 
Oso Creek (at Mission Viejo Golf Course) Chloride, 

Sulfates, 
Total Dissolved Solids

Pacific Ocean Shoreline, Aliso HSA Indicator Bacteria 
Pacific Ocean Shoreline, Dana Point HSA Indicator Bacteria 
Pacific Ocean Shoreline, Laguna Beach HSA Indicator Bacteria 
Pacific Ocean Shoreline, Lower San Juan HSA Indicator Bacteria 
Pacific Ocean Shoreline, San Clemente HA Indicator Bacteria 
Pacific Ocean Shoreline, San Joaquin Hills HSA Indicator Bacteria 
Prima Deshecha Creek Phosphorus, 

Turbidity 
San Juan Creek DDE, 

Indicator Bacteria 
San Juan Creek (mouth) Indicator Bacteria 
Segunda Deshecha Creek Phosphorus, 

Turbidity 
 
11. This Order incorporates only those MS4 Waste Load Allocations (WLAs) developed 

in TMDLs that have been adopted by the Regional Water Board and have been 
approved by the State Board, Office of Administrative Law and U.S. EPA.  Approved 
TMDL WLAs are to be addressed using water quality-based effluent limitations 
(WQBELs) calculated as numeric limitations (either in the receiving waters and/or at 
the point of MS4 discharge) and/or as BMPs.  In most cases, the numeric limitation 
must be achieved to ensure the adequacy of the BMP program.  Waste load 
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allocations for storm water and non-storm water discharges have been included 
within this Order only if the TMDL has received all necessary approvals.  This Order 
establishes WQBELs and conditions consistent with the requirements and 
assumptions of the WLAs in the TMDLs as required by 40 CFR 122.44(d)(1)(vii)(B). 

 
A TMDL is the total amount of a particular pollutant that a water body can receive 
and still meet Water Quality Standards (WQSs), which are comprised of Water 
Quality Objectives (WQOs), Beneficial Uses and the States Policy on Maintaining 
High Quality Waters3.  The WQOs serve as the primary basis for protecting the 
associated Beneficial Use.  The Numeric Target of a TMDL interprets and applies 
the numeric and/or narrative WQOs of the WQSs as the basis for the WLAs.   
This Order addresses TMDLs through Water Quality Based Effluent Limitations 
(WQBELs) that must be consistent with the assumptions and requirements of the 
WLA4.  Federal guidance5 states that when adequate information exists, storm water 
permits are to incorporate numeric water quality based effluent limitations.  In most 
cases, the numeric target(s) of a TMDL are a component of the WQBELs.  When the 
numeric target is based on one or more numeric WQOs, the numeric WQOs and 
underlying assumptions and requirements will be used in the WQBELs as numeric 
effluent limitations by the end of the TMDL compliance schedule, unless additional 
information is required.  When the numeric target interprets one or more narrative 
WQOs, the numeric target may assess the efficacy and progress of the BMPs in 
meeting the WLAs and restoring the Beneficial Uses by the end of the TMDL 
compliance schedule.   
 
This Order fulfills a component of the TMDL Implementation Plan adopted by this 
Regional Board on June 11, 2008 for indicator bacteria in Baby Beach by 
establishing WQBELs expressed as both BMPs to achieve the WLAs and as 
numeric limitations6 for the City of Dana Point and the County of Orange. The 
establishment of WQBELs expressed as BMPs should be sufficient to achieve the 
WLA specified in the TMDL.  The Waste Load Allocations (WLAs) and Numeric 
Targets are the necessary metrics to ensure that the BMPs achieve appropriate 
concentrations of bacterial indicators in the receiving waters. 

                                            
3 State Water Resources Control Board, Resolution No. 68-16 
4 40 CFR 122.44(d)(1)(vii)(B) 
5 USEPA, Interim Permitting Approach for Water Quality-Based Effluent Limitations in Storm Water 
Permits, 61 FR 43761, August 26, 1996 
6 The Waste Load Allocations are defined in Resolution No. R9-2008-0027, A Resolution to Adopt an 
Amendment to the Water Quality Control Plan for the San Diego Basin (9) to Incorporate Total Maximum 
Daily Loads for Indicator Bacteria, Baby Beach in Dana Point Harbor and Shelter Island Shoreline Park in 
San Diego Bay. 
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12. This Order requires each Copermittee to effectively prohibit all types of unauthorized 

discharges of non-storm water into its MS4.  However, historically pollutants have 
been identified as present in dry weather non-storm water discharges from the MS4s 
through 303(d) listings, monitoring conducted by the Copermittees under Order No. 
R9-2002-0001, and there are others expected to be present in dry weather non-
storm water discharges because of the nature of these discharges.  This Order 
includes action levels for pollutants in non-storm water, dry weather, discharges from 
the MS4 designed to ensure that the requirement to effectively prohibit all types of 
unauthorized discharges of non-storm water in the MS4 is being complied with.  
Action levels in the Order are based upon numeric or narrative water quality 
objectives and criteria as defined in the Basin Plan, the Water Quality Control Plan 
for Ocean Waters of California (Ocean Plan), and the State Policy for 
Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and 
Estuaries of California (State Implementation Policy or SIP).  An exceedance of an 
action level requires specified responsive action by the Copermittees.  This Order 
describes what actions the Copermittees must take when an exceedance of an 
action level is observed.  Exceedances of non-storm water action levels do not alone 
constitute a violation of this Order but could indicate non-compliance with the 
requirement to effectively prohibit all types of unauthorized non-storm water 
discharges into the MS4 or other prohibitions established in this Order.  Failure to 
undertake required source investigation and elimination action following an 
exceedance of 2a non-storm water action level (NAL or action level) is a violation of 
this Order.  The Regional Board recognizes that use of action levels will not 
necessarily result in detection of all unauthorized sources of non-storm water 
discharges because there may be some discharges in which pollutants do not 
exceed established action levels.  However, establishing NALs at levels appropriate 
to protect water quality standards is expected to lead to the identification of 
significant sources of pollutants in dry weather non-storm water discharges. 

 
13.  In addition to federal regulations cited in the Fact Sheet / Technical Report for the 

Order NO. R9-2009-0002, monitoring and reporting required under Order No. R9-
2009-0002 is required pursuant to authority under CWC section 13383. 
 
 

F.  PUBLIC PROCESS 
 
1. The Regional Board has notified the Copermittees, all known interested parties, and 

the public of its intent to consider adoption of an Order prescribing waste discharge 
requirements that would serve to renew an NPDES permit for the existing discharge 
of runoff. 
 

2. The Regional Board has held public hearings on April 11, 2007, February 13, 2008, 
July 1, 2009, and November 18, 2009 and heard and considered all comments 
pertaining to the terms and conditions of this Order.
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IT IS HEREBY ORDERED that the Copermittees, in order to meet the provisions 
contained in Division 7 of the California Water Code (CWC) and regulations adopted 
thereunder, and the provisions of the Clean Water Act (CWA) and regulations adopted 
thereunder, must each comply with the following: 
 
 
A. PROHIBITIONS AND RECEIVING WATER LIMITATIONS 
 
1. Discharges into and from municipal separate storm sewer systems (MS4s) in a 

manner causing, or threatening to cause, a condition of pollution, contamination, or 
nuisance (as defined in CWC section 13050), in waters of the state are prohibited. 
 

2. Storm water discharges from MS4s containing pollutants which have not been 
reduced to the maximum extent practicable (MEP) are prohibited.7 
 

3. Discharges from MS4s that cause or contribute to the violation of water quality 
standards (designated beneficial uses, water quality objectives developed to protect 
beneficial uses, and the State policy with respect to maintaining high quality waters) 
are prohibited. 
 
a. Each Copermittee must comply with section A.3 and section A.4 as it applies to 

Prohibition 5 in Attachment A of this Order through timely implementation of 
control measures and other actions to reduce pollutants in storm water 
discharges in accordance with this Order, including any modifications.  If 
exceedance(s) of water quality standards persist notwithstanding implementation 
of this Order, the Copermittee must assure compliance with section A.3 and 
section A.4 as it applies to Prohibition 5 in Attachment A of this Order by 
complying with the following procedure: 
 
(1) Upon a determination by either the Copermittee or the Regional Board that 

storm water MS4 discharges are causing or contributing to an exceedance 
of an applicable water quality standard, the Copermittee must notify the 
Regional Board within 30 days and thereafter submit a report to the Regional 
Board that describes best management practices (BMPs) that are currently 
being implemented and additional BMPs that will be implemented to prevent 
or reduce any pollutants that are causing or contributing to the exceedance 
of water quality standards.  The report may be incorporated in the Annual 
Report unless the Regional Board directs an earlier submittal.  The report 
must include an implementation schedule.  The Regional Board may require 
modifications to the report;

                                            
7 This prohibition does not apply to MS4 discharges which receive subsequent treatment to reduce 
pollutants to the MEP prior to entering receiving waters (e.g., low flow diversions to the sanitary sewer). 
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(2) Submit any modifications to the report required by the Regional Board within 
30 days of notification; 

  
(3) Within 30 days following approval of the report described above by the 

Regional Board, the Copermittee must revise its Jurisdictional Runoff 
Management Program and monitoring program to incorporate the approved 
modified BMPs that have been and will be implemented, the implementation 
schedule, and any additional monitoring required; and 
 

(4) Implement the revised Jurisdictional Runoff Management Program and 
monitoring program in accordance with the approved schedule. 
 

b. The Copermittee must repeat the procedure set forth above to comply with the 
receiving water limitations for continuing or recurring exceedances of the same 
water quality standard(s) unless directed to do otherwise by the Regional Board 
Executive Officer. 
 

c. Nothing in section A.3 must prevent the Regional Board from enforcing any 
provision of this Order while the Copermittee prepares and implements the above 
report. 
 

4. In addition to the above prohibitions, discharges from MS4s are subject to all Basin 
Plan prohibitions cited in Attachment A to this Order. 
 

 
B. NON-STORM WATER DISCHARGES 
 
1. Each Copermittee must effectively prohibit all types of non-storm water discharges 

into its MS4 unless such discharges are either authorized by a separate National 
Pollutant Discharge Elimination System (NPDES) permit; or not prohibited in 
accordance with sections B.2 and B.3 below. 

 
2. The following categories of non-storm water discharges are not prohibited unless a 

Copermittee or the Regional Board identifies the discharge category as a source of 
pollutants to waters of the U.S.  Where the Copermittee(s) have identified a category 
as a source of pollutants, the category shall be addressed as an illicit discharge and 
prohibited through ordinance, order or similar means.  The Regional Board may 
identify categories of discharge that either requires prohibition or other controls.  For 
such a discharge category, the Copermittee, under direction of the Regional Board, 
must either prohibit the discharge category or develop and implement appropriate 
control measures to prevent the discharge of pollutants to the MS4 and report to the 
Regional Board pursuant to Section K.1 and K.3 of this Order. 

 
a. Diverted stream flows; 
b. Rising ground waters; 
c. Uncontaminated ground water infiltration [as defined at 40 CFR 35.2005(20)] to 
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MS4s; 
d. Uncontaminated pumped ground water8; 
e. Foundation drains8; 
f. Springs; 
g. Water from crawl space pumps8; 
h. Footing drains8; 
i. Air conditioning condensation;  
j. Flows from riparian habitats and wetlands;  
k. Water line flushing9,10; 
l. Discharges from potable water sources not subject to NPDES Permit No. 

CAG679001, other than water main breaks; 
m. Individual residential car washing; and 
n. Dechlorinated swimming pool discharges11. 

 
3. Emergency fire fighting flows (i.e., flows necessary for the protection of life or 

property) do not require BMPs and need not be prohibited.  As part of the 
Jurisdictional Runoff Management Plan (JRMP), each Copermittee must develop 
and implement a program to address pollutants from non-emergency fire fighting 
flows (i.e., flows from controlled or practice blazes and maintenance activities) 
identified by the Copermittee to be significant sources of pollutants to waters of the 
United States. 

 
a. Building fire suppression system maintenance discharges (e.g. sprinkler line 

flushing) contain waste.  Therefore, such discharges are to be prohibited by the 
Copermittees as illicit discharges through ordinance, order, or similar means. 

 
4. Each Copermittee must examine all dry weather effluent analytical monitoring results 

collected in accordance with section F.4 of this Order and Receiving Waters and 
MS4 Discharge Monitoring and Reporting Program No. R9-2009-0002 to identify 
water quality problems which may be the result of any non-prohibited discharge 
category(ies) identified above in section B.2.  Follow-up investigations must be 
conducted as necessary to identify and control, pursuant to section B.2, any non-
prohibited discharge category(ies) listed above.  

 

                                            
8 Requires enrollment under Order R9-2008-002.  Discharges into the MS4 require authorization from the 
owner and operator of the MS4 system. 
9 This exemption does not include fire suppression sprinkler system maintenance and testing discharges.  
Those discharges may be regulated under Section B.3. 
10 Requires enrollment under Order R9-2002-0020. 
11 Including saline swimming pool discharges directly to a saline water body. 
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C. NON-STORM WATER DRY WEATHER ACTION LEVELS  
   

1. Each Copermittee, beginning no later than May 1, 2011, shall implement the non-
storm water dry weather action level (NAL) monitoring as described in Attachment E 
of this Order. 
 

2. In response to an exceedance of an NAL, each Copermittee must investigate and 
identify the source of the exceedance in a timely manner.  However, if any 
Copermittee identifies exceedances of NALs that prevent them from adequately 
conducting source investigations in a timely manner, then the Copermittees may 
submit a prioritization plan and timeline that identifies the timeframe and planned 
actions to investigate and report their findings on all of the exceedances.  Following 
the source investigation and identification, the Copermittees must submit an action 
report dependant on the source of the pollutant exceedance as follows: 

 
a. If the Copermittee identifies the source of the exceedance as natural (non-

anthropogenically influenced) in origin and in conveyance into the MS4; then the 
Copermittee shall report their findings and documentation of their source 
investigation to the Regional Board within fourteen days of the source 
identification. 

  
b. If the Copermittee identifies the source of the exceedance as an illicit discharge 

or connection, then the Copermittees must eliminate the discharge to their MS4 
and report the findings, including any enforcement action(s) taken, and 
documentation of the source investigation to the Regional Board within fourteen 
days of the source identification.  If the Copermittee is unable to eliminate the 
source of discharge within fourteen days, then the Copermittee must submit, as 
part of their action report, their plan and timeframe to eliminate the source of the 
exceedance.  Those dischargers seeking to continue such a discharge must 
become subject to a separate NPDES permit prior to continuing any such 
discharge. 

  
c. If the Copermittee identifies the source of the exceedance as an exempted 

category of non-storm water discharge, then the Copermittees must determine if 
this is an isolated circumstance or if the category of discharges must be 
addressed through the prevention or prohibition of that category of discharge as 
an illicit discharge.  The Copermittee must submit their findings in including a 
description of the steps taken to address the discharge and the category of 
discharge, to the Regional Board for review with the next subsequent annual 
report.  Such description shall include relevant updates to or new ordinances, 
orders, or other legal means of addressing the category of discharge.  The 
Copermittees must also submit a summary of their findings with the Report of 
Waste Discharge. 

  
d. If the Copermittee identifies the source of the exceedance as a non-storm water 

discharge in violation or potential violation of an existing separate NPDES permit 
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(e.g. the groundwater dewatering permit), then the Copermittee must report, 
within three business days, the findings to the Regional Board including all 
pertinent information regarding the discharger and discharge characteristics. 

  
e. If the Copermittee is unable to identify the source of the exceedance after taking 

and documenting reasonable steps to do so, then the Copermittee must identify 
the pollutant as a high priority pollutant of concern in the tributary subwatershed, 
perform additional focused sampling and update their programs within a year to 
reflect this priority.  The Copermittee’s annual report shall include these updates 
to their programs including, where applicable, updates to their watershed 
workplans (Section G.2), retrofitting consideration (Section F.3.d) and program 
effectiveness work plans (Section J.4). 

  
f. The Copermittees or any interested party, may evaluate existing NALs and 

propose revised NALs for future Board consideration. 
  
3. An exceedance of an NAL does not alone constitute a violation of the provisions of 

this Order, but an exceedance of an NAL may indicate lack of compliance with the 
requirement that Copermittees effectively prohibit all types of unauthorized non-
storm water discharges into the MS4 or other prohibitions set forth in Sections A and 
B of this Order.  Failure to timely implement required actions specified in this Order 
following an exceedance of an NAL constitutes a violation of this Order.  However, 
neither compliance with NALs nor compliance with required actions following 
observed exceedances, excuses any non-compliance with the requirement to 
effectively prohibit all types of unauthorized non-storm water discharges into the 
MS4s or any non-compliance with the prohibitions in Sections A and B of this Order.  
NALs provide an assessment of the effectiveness of the prohibition of non-storm 
water discharges and of the appropriateness of exempted non-storm water 
discharges.  During any annual reporting period in which one or more exceedances 
of NALs have been documented the Copermittee must submit with their next 
scheduled annual report, a report describing whether and how the observed 
exceedances did or did not result in a discharge form the MS4 that caused, or 
threatened to cause or contribute to a condition of pollution, contamination, or 
nuisance in the receiving waters. 
 

4. Monitoring of effluent will occur at the end-of-pipe prior to discharge into the 
receiving waters, with a focus on Major Outfalls, as defined in 40 CFR 122.26(B 5-6) 
and Attachment E of this Order.  The Copermittees must develop their monitoring 
plans to sample a representative percentage of major outfalls and identified stations 
within each hydrologic subarea.  At a minimum, outfalls that exceed any NALs once 
during any year must be monitored in the subsequent year.  Any station that does 
not exceed an NAL for 3 years may be replaced with a different station. 
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5. Each Copermittee shall monitor for the non-storm water dry weather action levels, 
which are incorporated into this Order as follows: 

 
a.   Action levels for discharges to inland surface waters:   

 
Table 4.a.1: General Constituents 

Parameter Units AMAL MDAL 
Instantaneous 

Maximum 

 
 

Basis 

Fecal Coliform 
MPN/ 
100 ml 

200A 
400B -  

BPO 

Enterococci 
MPN/ 
100 ml 33 - 104C 

BPO/OP 

Turbidity NTU - 20  BPO 
pH Units Within limit of 6.5 to 8.5 at all times BPO 

Dissolved Oxygen mg/L 
Not less than 5.0 in WARM waters and not 
less than 6.0 in COLD waters 

 
BPO 

Total Nitrogen mg/L - 1.0 See MDEL BPO 
Total Phosphorus mg/L - 0.1 See MDEL BPO 
Methylene Blue Active 
Substances mg/L - 0.5 See MDEL 

 
BPO 

A – Based on a minimum of not less than five samples for any 30-day period 
B – No more than 10 percent of total samples may exceed 400 per 100 ml during any 30 day period 
C – This Value has been set to Ocean Plan Criteria for Designated Beach Areas 
BPO – Basin Plan Objective   OP – Ocean Plan 
MDAL – Maximum Daily Action Level  AMAL – Average Monthly Action Level 
 
 
Table 4.a.2: Priority Pollutants 

Freshwater (CTR) Saltwater (CTR) 

Parameter Units 
 

MDAL AMAL MDAL AMAL 
Cadmium ug/L * * 16 8 
Copper ug/L * * 5.8 2.9 
Chromium III ug/L * * - - 
Chromium VI (hexavalent) ug/L 16 8.1 83 41 
Lead ug/L * * 14 2.9 
Nickel ug/L * * 14 6.8 
Silver ug/L * * 2.2 1.1 
Zinc ug/L * * 95 47 
CTR – California Toxic Rule 
* - Action Levels developed on a case-by-case basis (see below) 
 

The NALs for Cadmium, Copper, Chromium (III), Lead, Nickel, Silver and Zinc will 
be developed on a case-by-case basis because the freshwater criteria are based on 
site-specific water quality data (receiving water hardness).  For these priority 
pollutants, the following equations (40 CFR 131.38.b.2) will be required: 
 
Cadmium (Total Recoverable)  = exp(0.7852[ln(hardness)] -2.715) 
Chromium III (Total Recoverable)  = exp(0.8190[ln(hardness)] + .6848) 
Copper (Total Recoverable)  = exp(0.8545[ln(hardness)] - 1.702) 
Lead (Total Recoverable)  = exp(1.273[ln(hardness)] - 4.705) 
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Nickel (Total Recoverable)  = exp(.8460[ln(hardness)] + 0.0584) 
Silver (Total Recoverable)  = exp(1.72[ln(hardness)] - 6.52) 
Zinc (Total Recoverable)  = exp(0.8473[ln(hardness)] + 0.884) 

 
b.   Action levels for discharges to bays, harbors and lagoons/estuaries: 

 
Table 4.b: General Constituents 

Parameter Units AMAL MDAL 
Instantaneous 

Maximum 

 
 

Basis 
Total Coliform MPN/100 ml 1,000 - 10,000 BPO 
Fecal Coliform MPN/100 ml 200A ,400B -  BPO 
Enterococci MPN/100 ml 35 - 104C BPO 

Turbidity NTU 75 - 225 OP 
pH Units Within limit of 6.0 to 9.0 at all times OP 
Priority Pollutants ug/L See limitations in Table 4.a.2  
A – Based on a minimum of not less than five samples for any 30-day period 
B – No more than 10 percent of total samples may exceed 400 per 100 ml during any 30 day period 
C – Designated Beach Areas 
OP – California Ocean Plan 2005  BPO – Basin Plan Objective 
MDAL – Maximum Daily Action Level  AMAL – Average Monthly Action Level 
 

c.   Action levels for discharges to the surf zone:  
 

Table 4.c: General Constituents  

Parameter Units AMAL MDAL 
Instantaneous 

Maximum 

 
 

Basis 

Total Coliform MPN/100 ml 1,000 - 
10,000 
1,000A 

  
OP 

Fecal Coliform MPN/100 ml 200B - 400 OP 
Enterococci MPN/100 ml 35 - 104C OP 

A – Total coliform density shall not exceed 1,000 per 100 ml when the ratio of fecal/total coliform exceeds 0.1 
B – During any 30 day period 
C – Designated Beach Areas 
OP – California Ocean Plan 2005 
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D. STORM WATER ACTION LEVELS 
 

1. Beginning Year 3 after Order adoption date, a running average of twenty percent or 
greater of exceedances of any discharge of storm water from the MS4 to waters of 
the United States that exceed the Storm Water Action Levels (SALs) for the 
pollutants listed in Table 5 (below) will require each Copermittee to affirmatively 
augment and implement all necessary storm water controls and measures to reduce 
the discharge of the associated class of pollutants(s) to the MEP standard.  The 
Copermittees must utilize the exceedance information when adjusting and executing 
annual work plans, as required by this Order.  Copermittees shall take the 
magnitude, frequency, and number of constituents exceeding the SAL(s), in addition 
to receiving water quality data and other information, into consideration when 
reacting to SAL exceedances in an iterative manner.  Failure to appropriately 
consider and react to SAL exceedances in an iterative manner creates a 
presumption that the Copermittee(s) have not complied with the MEP standard. 
  
Table 5. Storm Water Action Levels 

Pollutant Action Level 
Turbidity (NTU) 126 
Nitrate & Nitrite total (mg/L) 2.6 
P total (mg/L) 1.46 
Cd total (μg/L) 3.0 
Cu total (μg/L) 127 
Pb total (μg/L) 250 
Ni total (μg/L) 54 
Zn total (μg/L) 976 

 
2. The end-of-pipe assessment points for the determination of SAL compliance are all 

major outfalls, as defined in 40 CFR 122.26(b)(5) and (b)(6).  The Copermittees 
must develop their monitoring plans to sample a representative percent of the major 
outfalls within each hydrologic subarea.  At a minimum, outfalls that exceed SALs 
must be monitored in the subsequent year.  Any station that does not exceed an 
SAL for 3 years may be replaced with a different station.  SAL samples must be 24 
hour time weighted composites. 
 

3. The absence of SAL exceedances does not relieve the Copermittees from 
implementing all other required elements of this Permit. 

 
4. This Permit does not regulate natural sources and conveyances of constituents 

listed in Table 5.  To be relieved of the requirements to prioritize pollutant/watershed 
combinations for BMP updates and to continue monitoring a station, the Copermittee 
must demonstrate that the likely and expected cause of the SAL exceedance is not 
anthropogenic in nature. 

 
5. The SALs will be reviewed and updated at the end of every permit cycle.  The data 

collected pursuant to D.2 above can be used to create SALs based upon local data.  
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It is the goal of the SALs, through the iterative and MEP process, to have outfall 
storm water discharges meet all applicable water quality standards. 

 
 
E. LEGAL AUTHORITY 
 
1. Each Copermittee must establish, maintain, and enforce adequate legal authority to 

control pollutant discharges into and from its MS4 through ordinance, statute, permit, 
contract or similar means.  Nothing herein shall authorize a Co-Permittee or other 
discharger regulated under the terms of this order to divert, store or otherwise 
impound water if such action is reasonably anticipated to harm downstream water 
right holders in the exercise of their water rights.  This legal authority must, at a 
minimum, authorize the Copermittee to: 

 
a. Control the contribution of pollutants in discharges of runoff associated with 

industrial and construction activity to its MS4 and control the quality of runoff from 
industrial and construction sites.  This requirement applies both to industrial and 
construction sites which have coverage under the statewide general industrial or 
construction storm water permits, as well as to those sites which do not. Grading 
ordinances must be updated and enforced as necessary to comply with this 
Order; 

b. Prohibit all identified illicit discharges not otherwise allowed pursuant to section 
B.2;  

c. Prohibit and eliminate illicit connections to the MS4; 
d. Control the discharge of spills, dumping, or disposal of materials other than storm 

water to its MS4; 
e. Require compliance with conditions in Copermittee ordinances, permits, 

contracts or orders (i.e., hold dischargers to its MS4 accountable for their 
contributions of pollutants and flows); 

f. Utilize enforcement mechanisms to require compliance with Copermittee storm 
water ordinances, permits, contracts, or orders; 

g. Control the contribution of pollutants from one portion of the shared MS4 to 
another portion of the MS4 through interagency agreements among 
Copermittees. Control of the contribution of pollutants from one portion of the 
shared MS4 to another portion of the MS4 through interagency agreements with 
other owners of the MS4 such as the State of California Department of 
Transportation, the United States Department of Defense, or Native American 
Tribes is encouraged; 

h. Carry out all inspections, surveillance, and monitoring necessary to determine 
compliance and noncompliance with local ordinances and permits and with this 
Order, including the prohibition on illicit discharges to the MS4.  This means the 
Copermittee must have authority to enter, monitor, inspect, take measurements, 
review and copy records, and require regular reports from industrial facilities 
discharging into its MS4, including construction sites;  

i. Require the use of BMPs to prevent or reduce the discharge of pollutants into 
MS4s from storm water to the MEP; and 
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j. Require documentation on the effectiveness of BMPs implemented to reduce the 
discharge of storm water pollutants to the MS4 to the MEP. 
 

2. Each Copermittee must submit within 365 days of adoption of this Order, a 
statement certified by its chief legal counsel that the Copermittee has taken the 
necessary steps to obtain and maintain full legal authority to implement and enforce 
each of the requirements contained in 40 CFR 122.26(d)(2)(i)(A-F) and this Order 
except for the updated requirements for low impact development and 
hydromodification in section F.1.  Each Copermittee must submit as part of its 
updated SSMP, a statement certified by its chief legal counsel that the Copermittee 
has taken the necessary steps to obtain and maintain full legal authority to 
implement and enforce the low impact development and hydromodification 
requirements in section F.1.  These statements must include: 

 
a. Identification of all departments within the jurisdiction that conduct runoff related 

activities, and their roles and responsibilities under this Order.  Include an up to 
date organizational chart specifying these departments and key personnel.  

b. Citation of runoff related ordinances and the reasons they are enforceable; 
c. Identification of the local administrative and legal procedures available to 

mandate compliance with runoff related ordinances and therefore with the 
conditions of this Order; 

d. A description of how runoff related ordinances are implemented and appealed; 
and 

e. Description of whether the municipality can issue administrative orders and 
injunctions or if it must go through the court system for enforcement actions. 
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F. JURISDICTIONAL RUNOFF MANAGEMENT PROGRAM (JRMP) 
 
Each Copermittee must implement all requirements of section F of this Order no later 
than 365 days after adoption of the Order, unless otherwise specified in this Order.  
Prior to 365 days after adoption of the Order, each Copermittee must at a minimum 
implement its Jurisdictional RMP document, as the document was developed and 
amended to comply with the requirements of Order No. R9-2002-001. 
Each Copermittee must develop and implement an updated JRMP for its jurisdiction.  
Each updated JRMP must meet the requirements of section F of this Order, reduce the 
discharge of storm water pollutants from the MS4 to the MEP, and prevent runoff 
discharges from the MS4 from causing or contributing to a violation of water quality 
standards. 
 
1. DEVELOPMENT PLANNING COMPONENT 
 

Each Copermittee must implement a program which meets the requirements of this 
section and (1) reduces Development Project discharges of storm water pollutants 
from the MS4 to the MEP; (2) prevents Development Project discharges from the 
MS4 from causing or contributing to a violation of water quality standards; (3) 
prevents illicit discharges into the MS4; and (4) manages increases in runoff 
discharge rates and durations from Development Projects that are likely to cause 
increased erosion of stream beds and banks, silt pollutant generation, or other 
impacts to beneficial uses and stream habitat due to increased erosive force.   
 
a. GENERAL PLAN 

 
Each Copermittee must revise as needed its General Plan or equivalent plan 
(e.g., Comprehensive, Master, or Community Plan) for the purpose of providing 
effective water quality and watershed protection principles and policies that direct 
land-use decisions and require implementation of consistent water quality 
protection measures for all development and redevelopment projects. 
 

b. ENVIRONMENTAL REVIEW PROCESS 
 
Each Copermittee must revise as needed its current environmental review 
processes to accurately evaluate water quality impacts and cumulative impacts 
and identify appropriate measures to avoid, minimize and mitigate those impacts 
for all Development Projects. 
 

c. APPROVAL PROCESS CRITERIA AND REQUIREMENTS FOR ALL DEVELOPMENT 
PROJECTS 
 
For all proposed Development Projects, each Copermittee during the planning 
process, and prior to project approval and issuance of local permits, must 
prescribe the necessary requirements so that Development Project discharges of 
storm water pollutants from the MS4 will be reduced to the MEP, will not cause or 
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contribute to a violation of water quality standards, and will comply with 
Copermittee’s ordinances, permits, plans, and requirements, and with this Order.   
Performance Criteria:  Discharges from each approved development project must 
be subject to the following management measures: 
 
(1) Source control BMPs that reduce storm water pollutants of concern in runoff, 

including prevention of illicit discharges into the MS4; prevention of irrigation 
runoff; storm drain system stenciling or signage; properly designed outdoor 
material storage areas; properly designed outdoor work areas; and properly 
designed trash storage areas; 

 
(2) The following LID BMPs listed below shall be implemented at all 

Development Projects where applicable and feasible. 
 

(a) Conserve natural areas, including existing trees, other vegetation, and 
soils. 

(b) Construct streets, sidewalks, or parking lot aisles to the minimum widths 
necessary, provided that public safety is not compromised.  

(c) Minimize the impervious footprint of the project.  
(d) Minimize soil compaction to landscaped areas. 
(e) Minimize disturbances to natural drainages (e.g., natural swales, 

topographic depressions, etc.) 
(f) Disconnect impervious surfaces through distributed pervious areas. 

 
(3) Buffer zones for natural water bodies, where feasible.  Where buffer zones 

are infeasible, require project proponent to implement other buffers such as 
trees, access restrictions, etc; 

 
(4) Measures necessary so that grading or other construction activities meet the 

provisions specified in section F.2 of this Order; and  
 
(5) Submittal of proof of a mechanism under which ongoing long-term 

maintenance of all structural post-construction BMPs will be conducted. 
 

(6) Infiltration and Groundwater Protection 
 

To protect groundwater quality, each Copermittee must apply restrictions to 
the use of treatment control BMPs that are designed to primarily function as 
centralized infiltration devices (such as large infiltration trenches and 
infiltration basins).  Such restrictions must be designed so that the use of 
such infiltration treatment control BMPs must not cause or contribute to an 
exceedance of groundwater quality objectives.  At a minimum, each treatment 
control BMP designed to primarily function as a centralized infiltration device 
must meet the restrictions below, unless it is demonstrated that a restriction is 
not necessary to protect groundwater quality.  The Copermittees may 
collectively or individually develop alternative restrictions on the use of 
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treatment control BMPs which are designed to primarily function as 
centralized infiltration devices.  Alternative restrictions developed by the 
Copermittees can partially or wholly replace the restrictions listed below.  The 
restrictions are not intended to be applied to small infiltration systems 
dispersed throughout a development project. 
 
(a) Runoff must undergo pretreatment such as sedimentation or filtration prior 

to infiltration; 
 
(b) All dry weather flows containing significant pollutant loads must be 

diverted from infiltration devices and treated through other BMPs; 
 
(c) Pollution prevention and source control BMPs must be implemented at a 

level appropriate to protect groundwater quality at sites where infiltration 
treatment control BMPs are to be used; 

 
(d) Infiltration treatment control BMPs must be adequately maintained so that 

they remove storm water pollutants to the MEP; 
 
(e) The vertical distance from the base of any infiltration treatment control 

BMP to the seasonal high groundwater mark must be at least 10 feet.  
Where groundwater basins do not support beneficial uses, this vertical 
distance criteria may be reduced, provided groundwater quality is 
maintained; 

 
(f) The soil through which infiltration is to occur must have physical and 

chemical characteristics (such as appropriate cation exchange capacity, 
organic content, clay content, and infiltration rate) which are adequate for 
proper infiltration durations and treatment of runoff for the protection of 
groundwater beneficial uses;   

 
(g) Infiltration treatment control BMPs must not be used for areas of industrial 

or light industrial activity; areas subject to high vehicular traffic (25,000 or 
greater average daily traffic on main roadway or 15,000 or more average 
daily traffic on any intersecting roadway); automotive repair shops; car 
washes; fleet storage areas (bus, truck, etc.); nurseries; and other high 
threat to water quality land uses and activities as designated by each 
Copermittee unless first treated or filtered to remove pollutants prior to 
infiltration and a comprehensive site-specific evaluation has been 
conducted; and  

 
(h) Infiltration treatment control BMPs must be located a minimum of 100 feet 

horizontally from any water supply wells. 
 

(7) Where feasible, landscaping with native or low water species shall be 
preferred in areas that drain to the MS4 or to waters of the United States. 
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d. STANDARD STORM WATER MITIGATION PLANS (SSMPS) – APPROVAL PROCESS 

CRITERIA AND REQUIREMENTS FOR PRIORITY DEVELOPMENT PROJECTS 
 
Within two years of adoption of this Order, the Copermittees must submit an 
updated model SSMP, to the Regional Board’s Executive Officer for a 30 day 
public review and comment period.  The Regional Board’s Executive Officer has 
the discretion to determine the necessity of a public hearing.  Within 180 days of 
determination that the Model SSMP is in compliance with this Permit’s 
provisions, each Copermittee must update their own local SSMP, and amended 
ordinances consistent with the model SSMP, and shall submit both (local SSMP 
and amended ordinances) to the Regional Board.  The model SSMP must meet 
the requirements of section F.1.d of this Order to (1) reduce Priority Development 
Project discharges of storm water pollutants from the MS4 to the MEP, and (2) 
prevent Priority Development Project runoff discharges from the MS4 from 
causing or contributing to a violation of water quality standards.12     
 
(1) Definition of Priority Development Project (PDP): 

 
Priority Development Projects are:  
 
(a) All new Development Projects that fall under the project categories or 

locations listed in section F.1.d.(2), and  
 
(b) Those redevelopment projects that create, add, or replace at least 5,000 

square feet of impervious surfaces on an already developed site and the 
existing development and/or the redevelopment project falls under the 
project categories or locations listed in section F.1.d.(2).  Where 
redevelopment results in an increase of less than fifty percent of the 
impervious surfaces of a previously existing development, and the existing 
development was not subject to SSMP requirements, the numeric sizing 
criteria discussed in section F.1.d.(6) applies only to the addition or 
replacement, and not to the entire development.  Where redevelopment 
results in an increase of more than fifty percent of the impervious surfaces 
of a previously existing development, the numeric sizing criteria applies to 

                                            
12 Updated SSMP and hydromodification requirements must apply to all priority projects or phases of 
priority projects which have not yet begun grading or construction activities at the time any updated 
SSMP or hydromodification requirement commences. If lawful prior approval of a project exists, whereby 
application of an updated SSMP or hydromodification requirement to the project is illegal, the updated 
SSMP or hydromodification requirement need not apply to the project. Updated Development Planning 
requirements set forth in Sections F.1. (a) through (h) of this Order must apply to all projects or phases of 
projects, unless, at the time any updated Development Planning requirement commences, the projects or 
project phases meet any one of the following conditions: (i) the project or phase has begun grading or 
construction activities; or (ii) a Copermittee determines that lawful prior approval rights for a project or 
project phase exist, whereby application of the Updated Development Planning requirement to the project 
is legally infeasible.  Where feasible, the Permittees must utilize the SSMP and hydromodification update 
periods to ensure that projects undergoing approval processes include application of the updated SSMP 
and hydromodification requirements in their plans. 

RB-AR52050



R9-2009-0002 Page 32 of 91 December 16, 2009 

DIRECTIVE F.1: JRMP DEVELOPMENT PLANNING 

the entire development.   
 
(c) One acre threshold:  In addition to the Priority Development Project 

Categories identified in section F.1.d.(2), Priority Development Projects 
must also include all other pollutant-generating Development Projects that 
result in the disturbance of one acre or more of land within three years of 
adoption of this Order.13  As an alternative to this one-acre threshold, the 
Copermittees may collectively identify a different threshold, provided the 
Copermittees’ threshold is at least as inclusive of Development Projects 
as the one-acre threshold.   

 
(2) Priority Development Project Categories 

 
Where a new Development Project feature, such as a parking lot, falls into a 
Priority Development Project Category, the entire project footprint is subject to 
SSMP requirements. 
 
(a) New development projects that create 10,000 square feet or more of 

impervious surfaces (collectively over the entire project site) including 
commercial, industrial, residential, mixed-use, and public projects.  This 
category includes development projects on public or private land which fall 
under the planning and building authority of the Copermittees. 

 
(b) Automotive repair shops.  This category is defined as a facility that is 

categorized in any one of the following Standard Industrial Classification 
(SIC) codes:  5013, 5014, 5541, 7532-7534, or 7536-7539. 

 
(c) Restaurants. This category is defined as a facility that sells prepared foods 

and drinks for consumption, including stationary lunch counters and 
refreshment stands selling prepared foods and drinks for immediate 
consumption (SIC code 5812), where the land area for development is 
greater than 5,000 square feet.  Restaurants where land development is 
less than 5,000 square feet must meet all SSMP requirements except for 
structural treatment BMP and numeric sizing criteria requirement F.1.d.(6) 
and hydromodification requirement F.1.h. 

 
(d) All hillside development greater than 5,000 square feet.  This category is 

defined as any development which creates 5,000 square feet of 
impervious surface which is located in an area with known erosive soil 
conditions, where the development will grade on any natural slope that is 
twenty-five percent or greater. 

 
(e) Environmentally Sensitive Areas (ESAs).  All development located within 

or directly adjacent to or discharging directly to an ESA (where discharges 
                                            
13 Pollutant generating Development Projects are those projects that generate pollutants at levels greater 
than natural background levels. 
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from the development or redevelopment will enter receiving waters within 
the ESA), which either creates 2,500 square feet of impervious surface on 
a proposed project site or increases the area of imperviousness of a 
proposed project site to 10 percent or more of its naturally occurring 
condition.  “Directly adjacent” means situated within 200 feet of the ESA.  
“Discharging directly to” means outflow from a drainage conveyance 
system that is composed entirely of flows from the subject development or 
redevelopment site, and not commingled with flows from adjacent lands.   

 
(f) Parking lots 5,000 square feet or more or with 15 or more parking spaces 

and potentially exposed to runoff.  Parking lot is defined as a land area or 
facility for the temporary parking or storage of motor vehicles used 
personally, for business, or for commerce. 

 
(g) Street, roads, highways, and freeways.  This category includes any paved 

surface that is 5,000 square feet or greater used for the transportation of 
automobiles, trucks, motorcycles, and other vehicles. 

 
(h) Retail Gasoline Outlets (RGOs).  This category includes RGOs that meet 

the following criteria: (a) 5,000 square feet or more or (b) a projected 
Average Daily Traffic (ADT) of 100 or more vehicles per day. 
 

(3) Pollutants of Concern 
 

As part of its local SSMP, each Copermittee must implement an updated 
procedure for identifying pollutants of concern for each Priority Development 
Project.  The procedure must address, at a minimum: (1) Receiving water 
quality (including pollutants for which receiving waters are listed as impaired 
under CWA section 303(d)); (2) Land-use type of the Development Project 
and pollutants associated with that land use type; and (3) Pollutants expected 
to be present on site. 
 

(4) Low Impact Development BMP Requirements 
 

Each Copermittee must require each Priority Development Project to 
implement LID BMPs which will collectively minimize directly connected 
impervious areas, limit loss of existing infiltration capacity, and protect areas 
that provide important water quality benefits necessary to maintain riparian 
and aquatic biota, and/or are particularly susceptible to erosion and sediment 
loss. 
 
(a) The following LID BMPs must be implemented:  
 

(i) Each Copermittee must require LID BMPs or make a finding of 
infeasibility for each Priority Development Project in accordance 
with the LID waiver program in Section F.1.d.(8); 
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(ii) Each Copermittee must incorporate formalized consideration, such 
as thorough checklists, ordinances, and/or other means, of LID 
BMPs into the plan review process for Priority Development 
Projects; 

(iii) The review of each Priority Development Project must include an 
assessment of potential collection of storm water for on-site or off-
site reuse opportunities; 

(iv) The review of each Priority Development Project must include an 
assessment of techniques to infiltrate, filter, store, evaporate, or 
retain runoff close to the source of runoff; and 

(v) Within 2 years after adoption of this Order, each Copermittee must 
review its local codes, policies, and ordinances and identify barriers 
therein to implementation of LID BMPs. Following the identification 
of these barriers to LID implementation, where feasible, the 
Copermittee must take, by the end of the permit cycle, appropriate 
actions to remove such barriers. 

 
(b) The following LID BMPs must be implemented at all Priority Development 

Projects where technically feasible as required below: 
 

(i) Maintain or restore natural storage reservoirs and drainage 
corridors (including depressions, areas of permeable soils, 
swales, and ephemeral and intermittent streams. 

(ii) Projects with landscaped or other pervious areas must, where 
feasible, drain runoff from impervious areas (rooftops, parking 
lots, sidewalks, walkways, patios, etc) into pervious areas prior to 
discharge to the MS4. The amount of runoff from impervious 
areas that is to drain to pervious areas shall not exceed the total 
capacity of the project’s pervious areas to infiltrate or treat runoff, 
taking into consideration the pervious areas’ geologic and soil 
conditions, slope, and other pertinent factors. 

(iii) Projects with landscaped or other pervious areas must, where 
feasible, properly design and construct the pervious areas to 
effectively receive and infiltrate or treat runoff from impervious 
areas, prior to discharge to the MS4.  Soil compaction for these 
areas shall be minimized.  The amount of the impervious areas 
that are to drain to pervious areas must be based upon the total 
size, soil conditions, slope, and other pertinent factors. 

(iv) Projects with low traffic areas and appropriate soil conditions 
must construct walkways, trails, overflow parking lots, alleys, or 
other low-traffic areas with permeable surfaces, such as pervious 
concrete, porous asphalt, unit pavers, and granular materials. 

 
(c) To protect ground water resources any infiltration LID BMPs must comply 

with Section F.1.(c)(6). 
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(d) LID BMPs sizing criteria: 
 

(i) LID BMPs shall be sized and designed to ensure onsite retention 
without runoff, of the volume of runoff produced from a 24-hour 85th 
percentile storm event, as determined from the County of Orange’s 
85th Percentile Precipitation Map14 (“design capture volume”); 

(ii) If onsite retention LID BMPs are technically infeasible per section 
F.1.d.(7)(b), LID biofiltration BMPs may treat any volume that is not 
retained onsite by the LID BMPs.  The LID biofiltration BMPs must 
be designed for an appropriate surface loading rate to prevent 
erosion, scour and channeling within the BMP.  Due to the flow 
through design of biofiltration BMPs, the total volume of the BMP, 
including pore spaces and prefilter detention volume, must be sized 
to hold at least 0.75 times the design storm volume that is not 
retained onsite by LID retention BMPs; 

(iii) If it is shown to be technically infeasible to treat the remaining 
volume up to and including the design capture volume using LID 
BMPs (retention or biofiltration), the project must implement 
conventional treatment control BMPs in accordance with Section 
F.1.d.(6) below and must participate in the LID waiver program in 
Section F.1.d.(7). 

 
(e)  All LID BMPs shall be designed and implemented with measures to 

avoid the creation of nuisance or pollution associated with vectors, such 
as mosquitoes, rodents, and flies. 

 
(5) Source Control BMP Requirements 

 
Each Copermittee must require each Priority Development Project to 
implement source control BMPs.  The source control BMPs to be required 
must: 
 
(a) Prevent illicit discharges into the MS4; 
(b) Minimize storm water pollutants of concern in runoff; 
(c) Eliminate irrigation runoff; 
(d) Include storm drain system stenciling or signage; 
(e) Include properly designed outdoor material storage areas; 
(f) Include properly designed outdoor work areas; 
(g) Include properly designed trash storage areas;  
(h) Include water quality requirements applicable to individual priority project 

categories. 
 

                                            
14 The isopluvial map is available from the County of Orange.  The map can also be found as Figure A-1 
Exhibit 7.II in the Model WQMP (September 2003), page 5 of 57 at 
http://www.ocwatersheds.com/documents/2003_DAMP_Exhibit_7_II_Model_WQMP_Attachments.pdf 
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(6) Treatment Control BMP Requirements15 
 

Each Copermittee must require each Priority Development Project to 
implement treatment control BMPs that meet the following requirements: 

 
(a) All treatment control BMPs for a single Priority Development Project must 

collectively be sized to comply with the following numeric sizing criteria: 
 
(i) Volume-based treatment control BMPs must be designed to 

mitigate (infiltrate, filter, or treat) the volume of runoff produced from 
a 24-hour 85th percentile storm event, as determined from the 
County of Orange’s 85th Percentile Precipitation Isopluvial Map16; or  
 

(ii) Flow-based treatment control BMPs must be designed to mitigate 
(infiltrate, filter, or treat) either: a) the maximum flow rate of runoff 
produced from a rainfall intensity of 0.2 inch of rainfall per hour, for 
each hour of a storm event; or b) the maximum flow rate of runoff 
produced by the 85th percentile hourly rainfall intensity (for each 
hour of a storm event), as determined from the local historical 
rainfall record, multiplied by a factor of two. 
 

(b) Treatment control BMPs for all Priority Development Projects must 
mitigate (treat through infiltration, settling, filtration or other unit processes) 
the required volume or flow of runoff from all developed portions of the 
project, including landscaped areas. 
 

(c) All treatment control BMPs must be located so as to remove pollutants 
from runoff prior to its discharge to any waters of the U.S.  Multiple Priority 
Development Projects may use shared treatment control BMPs as long as 
construction of any shared treatment control BMP is completed prior to the 
use or occupation of any Priority Development Project from which the 
treatment control BMP will receive runoff. 
 

(d) All treatment control BMPs for Priority Development Projects must, at a 
minimum: 
 
(i) Be ranked with high or medium pollutant removal efficiency for the 

project’s most significant pollutants of concern, as the pollutant 
removal efficiencies are identified in the Copermittees’ Model 

                                            
15 This section only applies to those PDPs not implementing LID capable of meeting the design storm 
criteria for the entire site and meeting technical infeasibility eligibility.  Low-Impact Development (LID) and 
other site design BMPs that are correctly designed to effectively remove pollutants from runoff are 
considered treatment control BMPs. 
16 The isopluvial map is available from the County of Orange.  The map can also be found as Figure A-1 
Exhibit 7.II in the Model WQMP (September 2003), page 105 of 157 at 
http://www.ocwatersheds.com/StormWater/PDFs/2003_DAMP/2003_DAMP_Section_7_New_Developme
nt_Significant_Redevelopment.pdf. 
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SSMP.  Treatment control BMPs with a low removal efficiency 
ranking must only be approved by a Copermittee when a feasibility 
analysis has been conducted which exhibits that implementation of 
treatment control BMPs with high or medium removal efficiency 
rankings are infeasible for a Priority Development Project or portion 
of a Priority Development Project. 

(ii) Be correctly sized and designed so as to remove storm water 
pollutants to the MEP. 

 
(e) Target removal of pollutants of concern from runoff. 
 
(f) Be implemented close to pollutant sources, and prior to discharging into 

waters of the U.S. 
 
(g) Not be constructed within a waters of the U.S. or waters of the State. 
 
(h) Include proof of a mechanism under which ongoing long-term 

maintenance will be conducted to ensure proper maintenance for the life 
of the project.  The mechanisms may be provided by the project proponent 
or Copermittee. 

 
(i) Be designed and implemented with measures to avoid the creation of 

nuisance or pollution associated with vectors, such as mosquitoes, 
rodents, and flies. 

 
 

(7) Low Impact Development (LID) BMP Waiver Program 
 

The Copermittees must develop, collectively or individually, a LID waiver 
program for incorporation into local SSMPs, which would allow a Priority 
Development Project to substitute implementation of all or a portion of 
required LID BMPs in section F.1.d(4) with implementation of treatment 
control BMPs and a mitigation project, payment into an in-lieu funding 
program, and/or watershed equivalent BMP(s) consistent with Section 
F.1.d.(11).  The Copermittees shall submit the LID waiver program as part of 
their updated model SSMP.  At a minimum, the program must meet the 
requirements below: 

 
(a) Prior to implementation, the LID waiver program must clearly exhibit that it 

will not allow PDPs to result in a net impact (after consideration of any 
mitigation and in-lieu payments) from pollutant loadings over and above 
the impact caused by projects meeting LID requirements; 

 
(b) For each PDP participating, a technical feasibility analysis must be 

included demonstrating that it is technically infeasible to implement LID 
BMPs that comply with the requirements of Section F.1.(d)(4).  The 
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Copermittee(s) must develop criteria for the technical feasibility analysis 
including a cost benefit analysis, examination of LID BMPs considered 
and alternatives chosen.  Each PDP participating must demonstrate that 
LID BMPs were implemented as much as feasible given the site’s unique 
conditions.  Analysis must be made of the pollutant loading for each 
project participating in the LID substitution program.  The estimated 
impacts from not implementing the required LID BMPs in section F.1.d.(4) 
must be fully mitigated.  Technical infeasibility may result from conditions 
including, but not limited to: 

 
(i) Locations that cannot meet the infiltration and groundwater 

protection requirements in section F.1.c.(6).  Where infiltration is 
technically infeasible, the project must still examine the feasibility of 
other onsite retention LID BMPs; 

(ii) Smart growth and infill or redevelopment locations where the 
density and/or nature of the project would create significant 
difficulty for compliance with the onsite volume retention 
requirements; and 

(iii) Other site, geologic, soil or implementation constraints identified in 
the Copermittees updated local SSMP document. 

 
(c) The LID waiver program must include mechanisms to verify that each 

Priority Development Project participating in the program is in compliance 
with all applicable SSMP requirements; 

 
(d) The LID waiver program must develop and implement a review process 

verifying that the BMPs to be implemented meet the designated design 
criteria.  The review process must also verify that each Priority 
Development Project participating in the program is in compliance with all 
applicable SSMP requirements. 

 
(e) The LID waiver program must include performance standards for 

treatment control BMPs specified in compliance with section F.1.(d)(6). 
 
(f) Each PDP that participates in the LID waiver program must mitigate for 

the pollutant loads expected to be discharged due to not implementing the 
LID BMPs in section F.1.d.(4).  Mitigation projects must be implemented 
within the same hydrologic subarea as the PDP.  Mitigation projects 
outside of the hydrologic subarea but within the same hydrologic unit may 
be approved provided that the project proponent demonstrates that 
mitigation projects within the same hydrologic subarea are infeasible and 
that the mitigation project will address similar beneficial use impacts as 
expected from the PDPs pollutant load types and amount.  Offsite 
mitigation projects may include green streets projects, existing 
development retrofit projects, retrofit incentive programs, regional BMPs 
and stream restoration.  Project applicants seeking to utilize these 
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alternative compliance provisions may propose other offsite mitigation 
projects, which the Copermittees may approve if they meet the 
requirements of this subpart. 

 
(g) A Copermittee may choose to implement a pollutant credit system as part 

of the LID waiver program provided that such a credit system clearly 
exhibits that it will not allow PDPs to result in a net impact from pollutant 
loadings over and above the impact caused by projects meeting LID 
requirements.  Any credit system that a Copermittee chooses to 
implement must be submitted to the Executive Officer for review and 
approval as part of the waiver program. 

 
(h) The LID waiver program shall include a storm water mitigation fund 

developed by the Copermittee(s) to be used for water quality improvement 
projects which may serve in lieu of the PDP’s required mitigation in section 
F.1.d.(8)(e).  The LID waiver program’s storm water mitigation fund shall, 
at a minimum, identify; 

 
(i) The entity or entities that will manage the storm water mitigation 

fund (i.e., assume full responsibility); 
(ii) The range and types of acceptable projects for which storm water 

mitigation funds may be expended; 
(iii) The entity or entities that will assume full responsibility for each 

water quality improvement project, including its successful 
completion; and 

(iv) How the dollar amount of storm water mitigation fund contributions 
will be determined.  In-lieu payments must be proportional to the 
additional pollutant load discharged by not fully implementing LID. 

 
(i) Each Copermittee must notify the Regional Board in their annual report of 

each PDP choosing to participate in the LID waiver program.  The annual 
report must include the following information: 

 
(i) Name of the developer of the participating PDP; 
(ii) Site location; 
(iii) Reason for LID waiver including technical feasibility analysis; 
(iv) Description of BMPs implemented; 
(v) Total amount deposited, if any, into the storm water mitigation fund 

described in section F.1.d.(8)(f); 
(vi) Water quality improvement project(s) proposed to be funded; and 
(vii) Timeframe for implementation of water quality improvement 

projects. 
 

(8) Site Design and Treatment Control BMP Design Standards 
 

As part of its local SSMP, each Copermittee must develop and require Priority 
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Development Projects to implement sitting, design, and maintenance criteria 
for each site design and treatment control BMP listed in its local SSMP to 
determine feasibility and applicability and so that implemented site design and 
treatment control BMPs are constructed correctly and are effective at 
pollutant removal, runoff control, and vector minimization.  LID techniques, 
such as soil amendments, must be incorporated into the criteria for 
appropriate treatment control BMPs.  Development of BMP design 
worksheets which can be used by project proponents is encouraged.     

 
(9) Implementation Process 

 
As part of its local SSMP, each Copermittee must implement a process to 
verify compliance with SSMP requirements.  The process must identify at 
what point in the planning process Priority Development Projects will be 
required to meet SSMP requirements and at a minimum, the Priority 
Development Project must implement the required post-construction BMPs 
prior to occupancy and/or the intended use of any portion of that project.  The 
process must also include identification of the roles and responsibilities of 
various municipal departments in implementing the SSMP requirements, as 
well as any other measures necessary for the implementation of SSMP 
requirements. 

 
(10) Treatment BMP Review 

 
(a) The Copermittees must review and update the BMPs that are listed in 

their local SSMPs as options for treatment control during the third year of 
implementation of this Order.  At a minimum, the update must include 
removal of obsolete or ineffective BMPs and addition of LID BMPs that 
can be used for treatment, such as bioretention cells, bioretention swales, 
etc.  The update must also add appropriate LID BMPs to any tables or 
discussions in the local SSMPs addressing pollutant removal efficiencies 
of treatment control BMPs.  In addition, the update must include review 
and revision where necessary of treatment control BMP pollutant removal 
efficiencies.   

 
(b) The update must incorporate findings from BMP effectiveness studies 

conducted by the Copermittees for projects funded wholly or in part by the 
State Board or Regional Board.   

 
(c) Each Copermittee must implement a mechanism for annually 

incorporating findings from local treatment BMP effectiveness studies 
(e.g., ones conducted by, or on-behalf of, public agencies in Orange 
County) into SSMP project reviews and permitting 

 
(11) Where a development project, greater than 100 acres in total project size 

or smaller than 100 acres in size yet part of a larger common plan of 
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development that is over 100 acres, has been prepared using watershed 
and/or sub-watershed based water quality, hydrologic, and fluvial 
geomorphologic planning principles that implement regional LID BMPs in 
accordance with the sizing and location criteria of this Order and acceptable 
to the Regional Board, such standards shall govern review of projects with 
respect to Section F.1 of this Order and shall be deemed to satisfy this 
Order’s requirements for LID site design, buffer zone, infiltration and 
groundwater protection standards, source control, treatment control, and 
hydromodification control standards.  Regional BMPs must clearly exhibit 
that they will not result in a net impact from pollutant loadings over and 
above the impact caused by capture and retention of the design storm.  
Regional BMPs may be used provided that the BMPs capture and retain the 
volume of runoff produced from the 24-hour 85th percentile storm event as 
defined in section F.1.d.(6)(a)(i) and that such controls are located upstream 
of receiving waters.  Any volume that is not retained by the LID BMPs, up to 
the design capture volume, must be treated using LID biofiltration.  Where 
regional LID implementation has been shown to be technically infeasible 
(per section F.1.d.7.b) any volume up to and including the design capture 
volume, not retained by LID BMPs, nor treated by LID biofiltration, must be 
treated using conventional treatment control BMPs in accordance with 
Section F.1.d.(6) and participation in the LID waiver program in Section 
F.1.d.(7). 

 
e. BMP CONSTRUCTION VERIFICATION 

 
Prior to occupancy and/or intended use of any portion of the Priority 
Development Project subject to SSMP requirements, each Copermittee must 
inspect the constructed site design, source control, and treatment control BMPs 
to verify that they have been constructed and are operating in compliance with all 
specifications, plans, permits, ordinances, and this Order.   
 

f. BMP MAINTENANCE TRACKING 
 
(1) Each Copermittee must develop and maintain a watershed-based database 

to track and inventory all approved post-construction BMPs and BMP 
maintenance within its jurisdiction since July 2001.  LID BMPs implemented 
on a lot by lot basis at a single family residential home, such as rainbarrels, 
are not required to be tracked or inventoried.  At a minimum, the database 
must include information on BMP type, location, watershed, date of 
construction, party responsible for maintenance, maintenance certifications 
or verifications, inspections, inspection findings, and corrective actions, 
including whether the site was referred to the Vector Control District. 

 
(2) Each Copermittee must establish a mechanism not only to track post-

construction BMPs, but also to ensure that appropriate easements and 
ownerships are properly recorded in public records and the information is 

RB-AR52060



R9-2009-0002 Page 42 of 91 December 16, 2009 

DIRECTIVE F.1: JRMP DEVELOPMENT PLANNING 

conveyed to all appropriate parties when there is a change in project or site 
ownership. 
 

(3) Each Copermittee must verify that approved post-construction BMPs are 
operating effectively and have been adequately maintained by implementing 
the following measures: 
 

(a) An annual inventory of all approved BMPs within the Copermittee’s 
jurisdiction.  LID BMPs implemented on a lot by lot basis at a single family 
residential home, such as rainbarrels, are not required to be tracked or 
inventoried.  The inventory must also include all BMPs approved for 
Priority Development Projects since July 2001; 

 
(b) The designation of high priority BMPs.  High-priority designation must 

include consideration of BMP size, recommended maintenance frequency, 
likelihood of operational and maintenance issues, location, receiving water 
quality, and other pertinent factors; 

 
(c) Verify implementation, operation, and maintenance of BMPs by 

inspection, self-certification, surveys, or other equally effective approaches 
with the following conditions: 

 
(i) The implementation, operation, and maintenance of at least 90 percent 

of approved and inventoried final project public and private SSMPs 
(a.k.a. WQMPs) must be verified annually.  All post-construction BMPs 
shall be verified within every four year period; 

(ii) Operation and maintenance verifications must be required prior to 
each rainy season; 

(iii) All (100 percent) projects with BMPs that are high priority must be 
inspected by the Copermittee annually prior to each rainy season; 

(iv) All (100 percent) public agency projects with BMPs must be inspected 
by the Copermittee annually; 

(v) At least 50 percent of projects with drainage insert treatment control 
BMPs must be inspected by the Copermittee annually; 

(vi) Appropriate follow-up measures (including re-inspections, 
enforcement, maintenance, etc.) must be conducted to ensure the 
treatment BMPs continue to reduce storm water pollutants as originally 
designed;  

(vii) All inspections must verify effective operation and maintenance of the 
treatment control BMPs, as well as compliance with all ordinances, 
permits, and this Order; and 

 
(viii) Inspections must note observations of vector conditions, such as 

mosquitoes.  Where conditions are identified as contributing to 
mosquito production, the Copermittee must notify the Orange County 
Vector Control District. 
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g. ENFORCEMENT OF DEVELOPMENT SITES 

 
Each Copermittee must enforce its storm water ordinance for all Development 
Projects and at all development sites as necessary to maintain compliance with 
this Order.  Copermittee ordinances or other regulatory mechanisms must 
include appropriate sanctions to achieve compliance.  Sanctions must include the 
following or their equivalent:  Non-monetary penalties, fines, bonding 
requirements, and/or permit or occupancy denials for non-compliance. 

 
h. HYDROMODIFICATION – LIMITATIONS ON INCREASES OF RUNOFF DISCHARGE RATES 

AND DURATIONS17 
 
Each Copermittee shall collaborate with the other Copermittees to develop and 
implement a Hydromodification Management Plan (HMP) to manage increases in 
runoff discharge rates and durations from all Priority Development Projects. 
The HMP shall be incorporated into the local SSMP and implemented by each 
Copermittee so that estimated post-project runoff discharge rates and durations 
shall not exceed pre-development discharge rates and durations.  Where the 
proposed project is located on an already developed site, the pre-project 
discharge rate and duration shall be that of the pre-developed, naturally 
occurring condition.  The HMP shall be submitted to the Executive Officer within 
2 years of permit adoption.  The HMP will be made available for public review 
and comment and the Executive Officer will determine the need for a public 
hearing. 
 
(1) The HMP must:  

 
(a) Identify a method for assessing susceptibility of channel segments which 

receive runoff discharges from Priority Development Projects.  The 
geomorphic stability within the channel shall be assessed.  A performance 
standard shall be created that ensures that the geomorphic stability within 
the channel not be compromised as a result of receiving runoff discharges 
from Priority Development Projects. 

 
(b) Utilize continuous simulation of the entire rainfall record (or other 

analytical method proposed by the Copermittees and deemed acceptable 

                                            
17 Updated SSMP and hydromodification requirements shall apply to all priority projects or phases of 
priority projects which have not yet begun grading or construction activities at the time any updates SSMP 
or hydromodification requirement commences.  If a Copermittee determines that lawful prior approval of a 
project exists, whereby application of an updated SSMP or hydromodification requirement to the project is 
legally infeasible, the updated SSMP or hydromodification requirement need not apply to the project.  The 
Copermittees shall utilize the SSMP and hydromodification update periods to ensure that projects 
undergoing approval processes include application of the updated SSMP and hydromodification 
requirements in their plans. 
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by the Regional Board) to identify a range of runoff flows18 for which 
priority Development Project post-project runoff flow rates and durations 
shall not exceed pre-development (naturally occurring) runoff flow rates 
and durations by more than 10 percent, where the increased flow rates 
and durations will result in increased potential for erosion or other 
significant adverse impacts to beneficial uses.  In addition, the identified 
range of runoff flow rates and durations must compensate for the loss of 
sediment supply due to the development.  The lower boundary of the 
range of runoff flows identified shall correspond with the critical channel 
flow that produces the critical shear stress that initiates channel bed 
movement or that erodes the toe of channel banks.  The identified range 
of runoff flows may be different for specific watersheds, channels, or 
channel reaches.  In the case of an artificially hardened (concrete lined, rip 
rap, etc.) channel, the lower boundary of the range of runoff flows 
identified shall correspond with the critical channel flow that produces the 
critical shear stress that initiates channel bed movement or that erodes the 
toe of channel banks of a comparable soft-bottomed channel. 

 
(c) Require Priority Development Projects to implement hydrologic control 

measures so that Priority Development Projects’ post-project runoff flow 
rates and durations (1) do not exceed pre-project (naturally occurring) 
runoff flow rates and durations by more than 10 percent for the range of 
runoff flows identified under section F.1.h.(1)(b), where the increased flow 
rates and durations will result in increased potential for erosion or other 
significant adverse impacts to beneficial uses; (2) do not result in channel 
conditions which do not meet the channel standard developed under 
section F.1.h.(1)(a) for channel segments downstream of Priority 
Development Project discharge points; and (3) compensate for the loss of 
sediment supply due to development. 

 
(d) Include other performance criteria (numeric or otherwise) for Priority 

Development Projects as necessary to prevent runoff from the projects 
from increasing and/or continuing unnatural rates of erosion of channel 
beds and banks, silt pollutants generation, or other impacts to beneficial 
uses and stream habitat due to increased erosive force. 

 
(e) Include a review of pertinent literature. 
 
(f) Identify areas within the San Juan Hydrologic Unit where historic 

hydromodification has resulted in a negative impact to benthic 
macroinvertebrate and benthic periphyton by identifying areas with low or 
very low Index of Biotic Integrity (IBI) scores. 

 

                                            
18 The identified range of runoff flows to be controlled should be expressed in terms of peak flow rates of 
rainfall events, such as “10% of the pre-development 2-year runoff event up to the pre-project 10-year 
runoff event.” 
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(g) Include a protocol to evaluate potential hydrograph change impacts to 
downstream watercourses from Priority Development Projects.  This 
protocol must include the use of the IBI score as a metric for assessing 
impacts and improvements to downstream watercourses. 

 
(h) Include a description of how the Copermittees will incorporate the HMP 

requirements into their local approval processes. 
 
(i) Include criteria on selection and design of management practices and 

measures (such as detention, retention, and infiltration) to control flow 
rates and durations and address potential hydromodification impacts. 

 
(j) Include technical information supporting any standards and criteria 

proposed. 
 
(k) Include a description of inspections and maintenance to be conducted for 

management practices and measures to control flow rates and durations 
and address potential hydromodification impacts. 

 
(l) Include a description of pre- and post-project monitoring and other 

program evaluation, including IBI score, to be conducted to assess the 
effectiveness of implementation of the HMP. 

 
(m)Include mechanisms for assessing and addressing cumulative impacts 

within a watershed on channel morphology. 
 
(n) Include information on evaluation of channel form and condition, including 

slope, discharge, vegetation, underlying geology, and other information, 
as appropriate. 

 
(2) In addition to the hydrologic control measures that must be implemented per 

section F.1.h.(1)(c), the HMP must include a suite of management measures 
to be used on Priority Development Projects to protect and restore 
downstream beneficial uses and prevent or further prevent adverse physical 
changes to downstream channels.  The measures must be based on a 
prioritized consideration of the following elements in this order: 

 
(a) Hydrologic control measures; 
(b) On-site management controls;  
(c) Regional controls located upstream of receiving waters; and 
(d) In-stream controls. 

 
Where stream channels are adjacent to, or are to be modified as part of a 
Priority Development Project, management measures must include buffer 
zones and setbacks.  Under no circumstances will in-stream controls include 
the use of non-naturally occurring hardscape materials such as concrete, 
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riprap, gabions, etc.  The suite of management measures shall also include 
stream restoration as a viable option to achieve the channel standard in 
section F.1.h.(1)(a). 
 

(3) Each individual Copermittee has the discretion to not require Section F.1.h. 
at Priority Development Projects where the project: 
 

(a) Discharges storm water runoff into underground storm drains discharging 
directly to bays or the ocean; or 

(b) Discharges storm water runoff into conveyance channels whose bed and 
bank are concrete lined all the way from the point of discharge to ocean 
waters, enclosed bays, estuaries, or water storage reservoirs and lakes.  

 
(4) HMP Reporting and Implementation 

 
(a) Within 2 years of adoption of the Order, the Copermittees shall submit to 

the Regional Board a draft HMP that has been reviewed by the public, 
including the analysis that identifies the appropriate limiting range of flow 
rates per section F.1.h.(1)(b). 

 
(b) Within 180 days of receiving Regional Board comments on the draft 

HMP, the Copermittees shall submit a final HMP that addressed the 
Regional Board’s comments. 

 
(c) Within 90 days of receiving a finding of adequacy from the Executive 

Officer, each Copermittee shall incorporate and implement the HMP for 
all Priority Development Projects. 

 
(d) Prior to approval of the HMP by the Regional Board, the early 

implementation measures likely to be included in the HMP shall be 
encouraged by the Copermittees. 

 
(5) Interim Hydromodification Criteria 
  

Within one year of adoption of this Order, each Copermittee must ensure 
that all Priority Development Projects are implementing the following criteria 
by comparing the pre-development (naturally occurring) and post-project 
flow rates and durations using a continuous simulation hydrologic model 
such as US EPA’s Hydrograph Simulation Program-Fortran (HSPF): 
 
(a) For flow rates from 10 percent of the 2-year storm event to the 5 year 

storm event, the post-project peak flows shall not exceed pre-
development (naturally occurring) peak flows. 

 
(b) For flow rates from the 5 year storm event to the 10 year storm event the 

post-project peak flows may exceed pre-development (naturally 
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occurring) flows by up to 10 percent for a 1-year frequency interval.   
 
The interim hydromodification criteria do not apply to Priority Development 
Projects where the project discharges (1) storm water runoff into 
underground storm drains discharging directly to bays or the ocean, or (2) 
storm water runoff into conveyance channels whose bed and bank are 
concrete lined all the way from the point of discharge to ocean waters, 
enclosed bays, estuaries, or water storage reservoirs and lakes.  

 
Within one year of adoption of this Order, each Copermittee must submit a 
signed, certification statement to the Regional Board verifying 
implementation of the interim hydromodification criteria. 
 

(6) No part of section F.1.h shall alleviate the Copermittees responsibilities for 
implementing Low Impact Development BMPs as required under section 
F.1.d.(4).  

 
i. TRAINING AND EDUCATION 
 

(1) Municipal Departments and Personnel Education 
 

Municipal Development Planning:  Each Copermittee must implement an 
education program so that its planning and development review staffs and 
contractors (and Planning Boards and Elected Officials, if applicable) have an 
understanding of:  
 
(a) Federal, State, and local water quality laws and regulations applicable to 

Development Projects;  
 
(b) The connection between land use decisions and short and long-term 

water quality impacts (i.e., impacts from land development and 
urbanization); and  

 
(c) Methods of minimizing impacts to receiving water quality resulting from 

development, including:  
 

(i) Storm water management plan development and review; 
(ii) Local sensitive water bodies, including 303(d)-impairments and ESAs; 
(iii) Methods to control downstream erosion impacts; 
(iv) Identification of pollutants of concern; 
(v) Site design BMP techniques; 
(vi) Source control BMPs;  
(vii) Selection of the most effective treatment control BMPs for the 

pollutants of concern; and 
(viii) Public heath concerns related to storm water management 

infrastructure. 
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(2) Project Applicants, Developers, Contractors, Property Owners, and other 

Responsible Parties 
 
(a) Each Copermittee must implement a New Development / Redevelopment 

education program using all media as appropriate to:  
 

(i) Measurably increase the knowledge of the target communities 
regarding MS4s, impacts of runoff on receiving waters, and potential 
BMP solutions for the target audience; and  

(ii) To measurably change the behavior of target communities and thereby 
reduce pollutant releases to MS4s and the environment. 

 
(b) Each Copermittee must educate each target community on the following 

topics where appropriate: 
 

(i) The importance of educating all construction workers in the field about 
storm water issues and BMPs though formal or informal training; 

(ii) Federal, State, and local water quality laws and regulations applicable 
to new development and redevelopment activities;  

(iii) Site design, source control, pollution prevention, and treatment BMPs;  
(iv) General runoff concepts; and 
(v) Other topics of local importance, including local water quality 

conditions, impaired waterbodies and environmentally sensitive areas. 
 
 
2. CONSTRUCTION COMPONENT 
 

Each Copermittee must implement a construction program which meets the 
requirements of this section, prevents illicit discharges into the MS4, implements and 
maintains structural and non-structural BMPs to reduce pollutants in storm water 
runoff from construction sites to the MS4, reduces construction site discharges of 
storm water pollutants from the MS4 to the MEP, and prevents construction site 
discharges from the MS4 from causing or contributing to a violation of water quality 
standards. 
 
a. ORDINANCE UPDATE 

 
Within 365 days of adoption of this Order, each Copermittee must review and 
update its grading ordinances and other ordinances as necessary to achieve full 
compliance with this Order, including requirements for the implementation of all 
designated BMPs and other measures. 
 
 

b. SOURCE IDENTIFICATION 
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Each Copermittee must maintain an updated watershed based inventory of all 
construction sites within its jurisdiction.  The use of an automated database 
system, such as Geographical Information Systems (GIS) is required. 
 

c. SITE PLANNING AND PROJECT APPROVAL PROCESS 
 
Each Copermittee must incorporate consideration of potential water quality 
impacts prior to approval and issuance of construction and grading permits. 
 
(1) Each construction and grading permit must require proposed construction 

sites to implement designated BMPs and other measures so that illicit 
discharges into the MS4 are prevented and storm water pollutants 
discharged from the site will be reduced to the maximum extent practicable 
and will not cause or contribute to a violation of water quality standards. 

 
(2) Prior to permit issuance, the project proponent’s runoff management plan (or 

equivalent construction BMP plan) must be required to comply, and 
reviewed to verify compliance, with the local grading ordinance, other 
applicable local ordinances, and this Order. 

 
(3) Prior to permit issuance, each Copermittee must verify that project 

proponents subject to California’s statewide General NPDES Permit for 
Storm Water Discharges Associated With Construction Activities, 
(hereinafter General Construction Permit), have existing coverage under the 
General Construction Permit. 

 
d. BMP IMPLEMENTATION 

 
(1) Designate BMPs:  Each Copermittee must designate a minimum set of 

BMPs and other measures to be implemented at all construction sites.  The 
designated minimum set of BMPs must include: 

 
(a) Management Measures: 

 
(i) Pollution prevention, where appropriate; 
(ii) Development and implementation of a site-specific runoff 

management plan; 
(iii) Minimization of areas that are cleared and graded to only the 

portion of the site that is necessary for construction; 
(iv) Minimization of exposure time of disturbed soil areas; 
(v) Minimization of grading during the wet season and correlation of 

grading with seasonal dry weather periods to the extent feasible; 
(vi) Limitation of grading to a maximum disturbed area as determined 

by each Copermittee before either temporary or permanent erosion 
controls are implemented to prevent storm water pollution. The 
Copermittee has the option of temporarily increasing the size of 
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disturbed soil areas by a set amount beyond the maximum, if the 
individual site is in compliance with applicable storm water 
regulations and the site has adequate control practices 
implemented to prevent storm water pollution; 

(vii) Temporary stabilization and reseeding of disturbed soil areas as 
rapidly as feasible; 

(viii) Wind erosion controls; 
(ix) Tracking controls; 
(x) Non-stormwater management measures to prevent illicit discharges 

and control storm water pollution sources; 
(xi) Waste management measures; 
(xii) Preservation of natural hydrologic features where feasible; 
(xiii) Preservation of riparian buffers and corridors where feasible; 
(xiv) Evaluation and maintenance of all BMPs, until removed; and 
(xv) Retention, reduction, and proper management of all storm water 

pollutant discharges on site to the MEP standard. 
 

(b) Erosion and Sediment Controls: 
 

(i) Erosion prevention. Erosion prevention is to be used as the most 
important measure for keeping sediment on site during 
construction; 

(ii) Sediment controls. Sediment controls are to be used as a 
supplement to erosion prevention for keeping sediment on-site 
during construction; 

(iii) Slope stabilization must be used on all active slopes during rain 
events regardless of the season and on all inactive slopes during 
the rainy season and during rain events in the dry season; and 

(iv) Permanent revegetation or landscaping as early as feasible. 
 

(c) Designate enhanced BMPs19 for 303(d) impairments and ESAs:  Each 
Copermittee must implement, or require implementation of, enhanced 
measures to address the exceptional threat to water quality posed by all 
construction sites tributary to CWA section 303(d) water body segments 
impaired for sediment or turbidity.  Each Copermittee must also 
implement, or require implementation of, enhanced, site-specific 
measures for construction sites within or adjacent to or discharging 
directly to coastal lagoons, the ocean, or other receiving waters within 
environmentally sensitive areas (as defined in Attachment C of this Order). 

 
 

(i) Active Sediment Treatment (AST):  Each Copermittee must require 
implementation of advanced treatment for sediment at construction 

                                            
19 Enhanced BMPs are control actions specifically targeted to the pollutant or condition of concern and of 
higher quality and effectiveness than the minimum control measures otherwise required.  Enhanced in 
this Order means better, not simply more, BMPs. 
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sites (or portions thereof) that are determined by the Copermittee to 
be an exceptional threat to water quality.  In evaluating the threat to 
water quality, the following factors must be considered by the 
Copermittee:  

[a] Soil erosion potential or soil type; 
[b] The site’s slopes; 
[c] Project size and type; 
[d] Sensitivity of receiving water bodies; 
[e] Proximity to receiving water bodies; 
[f] Non-storm water discharges; 
[g] Ineffectiveness of other BMPs;  
[h] Proximity and sensitivity of aquatic threatened and endangered 

species of concern; 
[i] Known effects of AST chemicals; and 
[j] Any other relevant factors. 

 
(d) Implement BMPs:  Each Copermittee must implement, or require the 

implementation of, the designated minimum BMPs and any additional 
measures necessary to comply with this Order at each construction site 
within its jurisdiction year round.  BMP implementation requirements, 
however, can vary based on wet and dry seasons.  Dry season BMP 
implementation must plan for and address unseasonal rain events that 
may occur during the dry season (May 1 through September 30). 

 
e. INSPECTION OF CONSTRUCTION SITES 

 
Each Copermittee must conduct construction site inspections for compliance with 
its ordinances (grading, storm water, etc.), permits (construction, grading, etc.), 
and this Order.  Priorities for inspecting sites must consider the nature and size 
of the construction activity, topography, and the characteristics of soils and 
receiving water quality. 
 
(1) During the wet season, each Copermittee must inspect at least biweekly 

(every two weeks), all construction sites within its jurisdiction meeting any of 
the following criteria:  
 

(a) All sites 30 acres or more in size with rough grading or active slopes 
occurring during the wet season;  

 
(b) All sites one acre or more, and tributary to a CWA section 303(d) water 

body segment impaired for sediment or within or directly adjacent to, or 
discharging directly to, the ocean or a receiving water within an ESA; and 

 
(c) Other sites determined by the Copermittees or the Regional Board as a 

significant threat to water quality.  In evaluating threat to water quality, the 
following factors must be considered: (1) soil erosion potential; (2) site 
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slope; (3) project size and type; (4) sensitivity of receiving water bodies; 
(5) proximity to receiving water bodies; (6) non-storm water discharges; 
(7) past record of non-compliance by the operators of the construction 
site; and (8) any other relevant factors. 
 

(2) During the wet season, each Copermittee must inspect at least monthly, all 
construction sites with one acre or more of soil disturbance not meeting the 
criteria specified above in section F.2.e.(1).   
 

(3) During the wet season, each Copermittee must inspect construction sites 
less than one acre in size as needed to ensure compliance with its 
ordinances and this Order.   
 

(4) Each Copermittee must inspect all construction sites as needed during the 
dry season.  Sites meeting the criteria in section F.2.e.(1) must be inspected 
at least once in August or September each year. 
 

(5) Re-inspections:  Based upon site inspection findings, each Copermittee 
must implement all follow-up actions (i.e., re-inspection, enforcement) 
necessary to comply with this Order.  Reinspection frequencies must be 
determined by each Copermittee based upon the severity of deficiencies, the 
nature of the construction activity, and the characteristics of soils and 
receiving water quality. 
 

(6) Inspections of construction sites must include, but not be limited to: 
 

(a) Check for coverage under the General Construction Permit (Notice of 
Intent (NOI) and/or Waste Discharge Identification No.) during initial 
inspections; 

(b) Assessment of compliance with Copermittee ordinances and permits 
related to runoff, including the implementation and maintenance of 
designated minimum BMPs; 

(c) Assessment of BMP effectiveness; 
(d) Visual observations for non-storm water discharges, potential illicit 

connections, and potential discharge of pollutants in storm water runoff;  
(e) Education and outreach on storm water pollution prevention, as needed; 

and 
(f) Creation of a written or electronic inspection report. 

 
(7) The Copermittees must track the number of inspections for each inventoried 

construction site throughout the reporting period to verify that each site is 
inspected at the minimum frequencies required.     

 
f. ENFORCEMENT OF CONSTRUCTION SITES 

 
(1) Each Copermittee must develop and implement an escalating enforcement 
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process that achieves prompt corrective actions at construction sites for 
violations of the Copermittee’s water quality protection permit requirements 
and ordinances.  This enforcement process must include authorizing the 
Copermittee’s construction site inspectors to take immediate enforcement 
actions when appropriate and necessary.  The enforcement process must 
include appropriate sanctions such as stop work orders, non-monetary 
penalties, fines, bonding requirements, and/or permit denials for non-
compliance.   

 
(2) Each Copermittee must be able to respond to complaints received from 

third-parties and to ensure the Regional Board that corrective actions have 
been implemented. 

 
g. REPORTING OF NON-COMPLIANT SITES   
 

(1) In addition to the notification requirements in Attachment B, each 
Copermittee must notify the Regional Board when the Copermittee issues a 
stop work order or other high level enforcement to a construction site in its 
jurisdiction as a result of storm water violations. 

 
(2) Each Copermittee shall annually notify the Regional Board, prior to the 

commencement of the wet season, of all construction sites with alleged 
violations.  Information may be provided as part of the JRMP annual report if 
submitted prior to the rainy season.  Information provided shall include, but 
not be limited to, the following: 
 

(a) WDID number if enrolled under the General Construction Permit 
(b) Site Location, including address 
(c) Current violations or suspected violations 

 
h. TRAINING AND EDUCATION 

 
(1) Municipal Staff and Contractors:  Requirements for municipal staff and 

contractors are described in the Municipal Component section of this Order.   
 
(2) Construction Site Owner / Operator Responsibilities: 

 
As early in the planning and development process as possible and all through 
the permitting and construction process, each Copermittee must implement a 
program to educate project applicants, developers, contractors, property 
owners, and other responsible parties.  The education program must provide 
an understanding of the topics listed below, as appropriate for the audience 
being educated.   
 
(a) The importance of educating all construction workers in the field about 

storm water issues and BMPs though formal or informal training; 
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(b) Federal, State, and local water quality laws and regulations applicable to 
construction and grading activities;  

(c) Site design, source control, pollution prevention, and treatment BMPs;  
(d) General runoff concepts; and 
(e) Other topics of local importance, including local water quality conditions, 

impaired waterbodies and environmentally sensitive areas. 
 

 
3. EXISTING DEVELOPMENT COMPONENT 
 

a. MUNICIPAL 
 

Each Copermittee must implement a municipal program which meets the 
requirements of this section, prevents illicit discharges into the MS4, reduces 
municipal discharges of storm water pollutants from the MS4 to the MEP, and 
prevents municipal discharges from the MS4 from causing or contributing to a 
violation of water quality standards. 
 
(1) Source Identification / Inventory 

 
Each Copermittee must maintain an updated watershed-based inventory of 
municipal areas and activities.  The inventory must include the name, address 
(if applicable), and a description of the area/activity; which pollutants are 
potentially generated by the area/activity; whether the area/activity is adjacent 
to an ESA; and identification of whether the area/activity is tributary to a CWA 
section 303(d) water body segment and generates pollutants for which the 
water body segment is impaired.  The use of an automated database system, 
such as Geographical Information Systems (GIS) is required when applicable. 
 

(2) General BMP Implementation 
 

(a) Pollution Prevention:  Each Copermittee must implement pollution 
prevention methods in its municipal program and must require their use by 
appropriate municipal departments, personnel, and contractors, where 
appropriate. 
 

(b) Designate Minimum BMPs:  Each Copermittee must designate a minimum 
set of BMPs for all municipal areas and activities.  The designated 
minimum BMPs for municipal areas and activities must be area or activity 
specific as appropriate.  BMPs must be designated for special events that 
are expected to generate significant trash and litter. 
 

(c) Designate BMPs for ESAs and 303(d) Impairments:  Each Copermittee 
must designate enhanced measures for municipal areas and activities 
tributary to CWA section 303(d) impaired water body segments when an 
area or activity generates pollutants for which the water body segment is 
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impaired.   Each Copermittee must also designate additional controls for 
municipal areas and activities within or directly adjacent to or discharging 
directly to coastal lagoons, the ocean, or other receiving waters within 
environmentally sensitive areas (as defined in Attachment C of this Order).    

 
(d) Implement BMPs:  Each Copermittee must implement, or require the 

implementation of, the designated minimum and enhanced BMPs and any 
additional measures necessary based on its inventory to comply with this 
Order for each municipal area or activity within its jurisdiction.     

 
(3) BMP Implementation for Management of Pesticides, Herbicides, and 

Fertilizers 
 

Each Copermittee must implement BMPs to reduce the contribution of storm 
water pollutants associated with the application, storage, and disposal of 
pesticides, herbicides and fertilizers from municipal areas and activities to 
MS4s and receiving waters.  Such BMPs must include, at a minimum:  
 
(a) Educational activities, permits, certifications and other measures for 

municipal applicators and distributors;  
(b) Integrated Pest Management (IPM) measures that rely on non-chemical 

solutions;  
(c) The use of native vegetation;  
(d) Schedules for irrigation and chemical application; and  
(e) The collection and proper disposal of unused pesticides, herbicides, and 

fertilizers. 
 
(4) BMP implementation for Flood Control Structures 

 
(a) Each Copermittee must implement procedures to assure that flood 

management projects assess the impacts on the water quality of receiving 
water bodies. 

(b) Each Copermittee must include water quality protection measures, where 
feasible, when retrofitting existing flood control structural devices.   

(c) Each Copermittee must evaluate its existing flood control devices, identify 
devices causing or contributing to a condition of pollution, identify 
measures to reduce or eliminate the structure’s effect on pollution, and 
evaluate the feasibility of retrofitting the structural flood control device.  
The inventory and evaluation must be completed by and submitted to the 
Regional Board in the 2nd year JRMP Annual Report.  

 
(5) BMP Implementation for Sweeping of Municipal Areas 

 
Where municipal area sweeping is implemented as an MS4 BMP for 
municipal roads, streets, highways, and parking facilities, each Copermittee 
must design and implement the program based on the following criteria:   
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(a) Optimize pickup of trash and debris based on land uses, trash collection 

schedules, seasonal factors (e.g., special events, tourism, etc.) and 
inspections of municipal areas/activities. 
 

(6) Operation and Maintenance of Municipal Separate Storm Sewer System 
(MS4) and Structural Controls 
 

(a) Treatment Controls:  Each Copermittee must implement a schedule of 
inspection and maintenance activities to verify proper operation of all 
municipal structural treatment controls designed to reduce storm water 
pollutant discharges to or from its MS4s and related drainage structures. 

 
(b) MS4 and Facilities:  Each Copermittee must implement a schedule of 

maintenance activities for the MS4 and MS4 facilities (catch basins, storm 
drain inlets, open channels, etc).  The maintenance activities must, at a 
minimum, include: 
 

(i) Inspection and removal of accumulated waste at least once a year 
between May 1 and September 30 of each year for all MS4 facilities; 

(ii) Additional cleaning as necessary between October 1 and April 30 of 
each year for facilities that receive or collect high volumes of trash and 
debris;   

(iii) Following two years of inspections, any MS4 facility that requires 
inspection and cleaning less than annually may be inspected as 
needed, but not less that every other year; 

(iv) Open channels must be cleaned of observed anthropogenic litter in a 
timely manner;   

(v) Record keeping of the maintenance and cleaning activities including 
the overall quantity of waste removed; 

(vi) Proper disposal of waste removed pursuant to applicable laws; and 
(vii) Measures to eliminate waste discharges during MS4 maintenance and 

cleaning activities. 
 

(7) Infiltration From Sanitary Sewer to MS4/Provide Preventive Maintenance of 
Both 

 
(a) Each Copermittee must implement controls and measures to prevent and 

eliminate infiltration of seepage from municipal sanitary sewers to MS4s 
through thorough, routine preventive maintenance of the MS4.  Each 
Copermittee that operates both a municipal sanitary sewer system and a 
MS4 must implement controls and measures to prevent and eliminate 
infiltration of seepage from the municipal sanitary sewers to the MS4s that 
must include overall sanitary sewer and MS4 surveys and thorough, 
routine preventive maintenance of both. 
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(b) Each Copermittee must implement controls to limit infiltration of seepage 
from municipal sanitary sewers to municipal separate storm sewer 
systems where necessary.  Such controls must include: 

 
(i) Adequate plan checking for construction and new development,  
(ii) Incident response training for municipal employees that identify 

sanitary sewer spills; 
(iii) Code enforcement inspections; 
(iv) MS4 maintenance and inspections;  
(v) Interagency coordination with sewer agencies; and 
(vi) Proper education of municipal staff and contractors conducting field 

operations on the MS4 or municipal sanitary sewer (if applicable). 
 

(8) Inspection of Municipal Areas and Activities 
 

(a) At a minimum, each Copermittee must inspect the following high priority 
municipal areas and activities annually: 

 
(i) Roads, Streets, Highways, and Parking Facilities; 
(ii) Flood Management Projects and Flood Control Devices; 
(iii) Areas and activities tributary to a CWA section 303(d) impaired water 

body segment, where an area or activity generates pollutants for which 
the water body segment is impaired.   

(iv) Areas and activities within or adjacent to or discharging directly to 
coastal lagoons, the ocean, or other receiving waters within 
environmentally sensitive areas (as defined in Attachment C of this 
Order);  

(v) Municipal Facilities: 
[a] Active or closed municipal landfills; 
[b] Publicly owned treatment works (including water and wastewater 

treatment plants) and sanitary sewage collection systems; 
[c] Solid waste transfer facilities; 
[d] Land application sites; 
[e] Corporate yards including maintenance and storage yards for 

materials, waste, equipment and vehicles; and 
[f] Household hazardous waste collection facilities. 

(vi) Municipal airfields; 
(vii) Parks and recreation facilities; 
(viii) Special event venues following special events (festivals, sporting 

events, etc.); 
(ix) Power washing; and 
(x) Other municipal areas and activities that the Copermittee determines 

may contribute a significant pollutant load to the MS4. 
 
(b) Other municipal areas and activities must be inspected as needed and in 

response to water quality data, valid public complaints, and findings from 
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municipal or contract staff. 
 
(c) Based upon site inspection findings, each Copermittee must implement all 

follow-up actions necessary to comply with this Order. 
 

(9) Enforcement of Municipal Areas and Activities 
 

Each Copermittee must enforce its storm water ordinance for all municipal 
areas and activities as necessary to maintain compliance with this Order. 
 

(10) Training and Education  
 

Each Copermittee must ensure that all municipal personnel and contractors 
that have responsibilities for selecting, implementing, and evaluating BMPs 
for municipal areas and activities are adequately trained and educated to 
perform such tasks. 
 
(a) Municipal Departments and Personnel Education 
 

(i) Municipal Construction Activities:  Each Copermittee must implement 
an education program that includes annual training prior to the rainy 
season so that its construction, building, code enforcement, and 
grading review staffs, inspectors, and other responsible construction 
staff have, at a minimum, an understanding of the following topics, as 
appropriate for the target audience: 

 
[a] Federal, State, and local water quality laws and regulations 

applicable to construction and grading activities; 
[b] The connection between construction activities and water quality 

impacts (i.e., impacts from land development and urbanization and 
impacts from construction material such as sediment); 

[c] Proper implementation of erosion and sediment control and other 
BMPs to minimize the impacts to receiving water quality resulting 
from construction activities; 

[d] The Copermittee’s inspection, plan review, and enforcement 
policies and procedures to verify consistent application; 

[e] Current advancements in BMP technologies; 
[f] SSMP Requirements including treatment options, site design, 

source control, and applicable tracking mechanisms; and 
[g] Other topics of local importance, including local water quality 

conditions, impaired water bodies, environmentally sensitive areas, 
and public health and disease vector issues associated with runoff. 
 

(ii) Municipal Industrial/Commercial Activities:  Each Copermittee must 
train staff responsible for conducting storm water compliance 
inspections and enforcement of industrial and commercial facilities at 
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least once a year.  Training must cover inspection and enforcement 
procedures, BMP implementation, and review of monitoring data 

 
 

(iii) Municipal Other Activities:  Each Copermittee must implement an 
education program so that municipal personnel and contractors 
performing activities which generate pollutants have an understanding 
of the activity specific BMPs for each activity to be performed. 

 
b. COMMERCIAL / INDUSTRIAL 

 
Each Copermittee must implement a commercial / industrial program that meets 
the requirements of this section, prevents illicit discharges into the MS4, reduces 
commercial / industrial discharges of storm water pollutants from the MS4 to the 
MEP, and prevents commercial / industrial discharges from the MS4 from 
causing or contributing to a violation of water quality standards. 
 
(1) Source Identification 

 
(a) Each Copermittee must maintain an updated watershed-based inventory 

of all industrial and commercial sites/sources within its jurisdiction 
(regardless of ownership) that could contribute a significant pollutant load 
to the MS4.  The inventory must include the following minimum 
information for each industrial and commercial site/source: name; 
address; pollutants potentially generated by the site/source; and 
identification of whether the site/source is tributary to a Clean Water Act 
section 303(d) water body segment and generates pollutants for which the 
water body segment is impaired; and a narrative description including SIC 
codes which best reflects the principal products or services provided by 
each facility.   

 
At a minimum, the following sites/sources must be included in the 
inventory: 
 

(i) Commercial Sites/Sources: 
 
[a] Automobile repair, maintenance, fueling, or cleaning; 
[b] Airplane repair, maintenance, fueling, or cleaning; 
[c] Boat repair, maintenance, fueling, or cleaning; 
[d] Equipment repair, maintenance, fueling, or cleaning; 
[e] Automobile and other vehicle body repair or painting; 
[f] Mobile automobile or other vehicle washing; 
[g] Automobile (or other vehicle) parking lots and storage facilities; 
[h] Retail or wholesale fueling; 
[i] Pest control services; 
[j] Eating or drinking establishments, including food markets; 
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[k] Mobile carpet, drape or furniture cleaning; 
[l] Cement mixing or cutting;  
[m] Masonry; 
[n] Painting and coating; 
[o] Botanical or zoological gardens and exhibits; 
[p] Landscaping; 
[q] Nurseries and greenhouses; 
[r] Golf courses, parks and other recreational areas/facilities; 
[s] Cemeteries; 
[t] Pool and fountain cleaning; 
[u] Marinas;  
[v] Portable sanitary services; 
[w] Building material retailers and storage; 
[x] Animal facilities; 
[y] Mobile pet services;  
[z] Power washing services; and 
[aa] Other sites and sources with a history of un-authorized discharges 

to the MS4. 
 

(ii) Industrial Sites/Sources: 
 
[a] Industrial Facilities, as defined at 40 CFR § 122.26(b)(14), including 

those subject to the General Industrial Permit or other individual 
NPDES permit;  

[b] Operating and closed landfills; 
[c] Facilities subject to SARA Title III; and 
[d] Hazardous waste treatment, disposal, storage and recovery 

facilities. 
 

(iii) ESAs and 303(d) Listed Waterbodies: All other commercial or 
industrial sites/sources tributary to a CWA Section 303(d) impaired 
water body segment, where the site/source generates pollutants for 
which the water body segment is impaired.   All other commercial or 
industrial sites/sources within or directly adjacent to or discharging 
directly to coastal lagoons, the ocean, or other receiving waters within 
environmentally sensitive areas (as defined in Attachment C of this 
Order). 

 
(iv) All other commercial or industrial sites/sources that the Copermittee 

determines may contribute a significant pollutant load to the MS4. 
 

(2) General BMP Implementation 
 

(a) Pollution Prevention:  Each Copermittee must require the use of pollution 
prevention methods by industrial and commercial sites/sources. 
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(b) Designate / Update Minimum BMPs:  Each Copermittee must designate a 
minimum set of BMPs for all industrial and commercial sites/sources.  
Where BMPs have already been designated, each Copermittee must 
review its existing BMPs for adequacy. The designated minimum BMPs 
must be specific to facility types and pollutant-generating activities, as 
appropriate.   
 

(c) Designate Enhanced BMPs for ESAs and 303(d) Impairments:  Each 
Copermittee must designate enhanced measures for industrial and 
commercial sites/sources tributary to CWA section 303(d) impaired water 
body segments (where a site/source generates pollutants for which the 
water body segment is impaired).  Each Copermittee must also designate 
additional controls for industrial and commercial sites/sources within or 
directly adjacent to or discharging directly to coastal lagoons, the ocean, 
or other receiving waters within environmentally sensitive areas (as 
defined in Attachment C of this Order). 
 

(d) Implement BMPs:  Each Copermittee must implement, or require the 
implementation of, the designated minimum and enhanced BMPs and any 
additional measures necessary based on inspections, incident responses, 
and water quality data to comply with this Order at each industrial and 
commercial site/source within its jurisdiction.   

 
(3) BMP Implementation for Mobile Businesses 

 
(a) Each Copermittee must develop and implement a program to reduce the 

discharge of storm water pollutants from mobile businesses to the MEP 
and to prohibit non-storm water discharges pursuant to Section B of this 
Order.  Each Copermittee must keep as part of their commercial source 
inventory a listing of mobile businesses known to operate within its 
jurisdiction.  The program must include: 
 

(i) Development and implementation of minimum standards and BMPs to 
be required for each of the various types of mobile businesses; 

(ii) Development and implementation of an enforcement strategy which 
specifically addresses the unique characteristics of mobile businesses; 

(iii) Notification of those mobile businesses known to operate within the 
Copermittee’s jurisdiction of the minimum standards and BMP 
requirements and local ordinances; 

(iv) Development and implementation of an outreach and education 
strategy; and 

(v) Inspection of mobile businesses as needed to implement the program. 
 

(b) If they choose to, the Copermittees may cooperate in developing and 
implementing their programs for mobile businesses, including sharing of 
mobile business inventories, BMP requirements, enforcement action 
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information, and education. 
 

 
(4) Inspection of Industrial and Commercial Sites/Sources 

 
Each Copermittee must conduct industrial and commercial site inspections for 
compliance with its ordinances, permits, and this Order.   
 
(a) Inspection Procedures: Inspections must include but not be limited to: 

 
(i) Review of BMP implementation plans, if the site uses or is required to 

use such a plan;  
 

(ii) Review of facility monitoring data, if the site monitors its runoff;  
 

(iii) Check for coverage under the General Industrial Permit (Notice of 
Intent (NOI) and/or Waste Discharge Identification Number), if 
applicable; 
 

(iv) Assessment of compliance with Copermittee ordinances and permits 
related to runoff; 
 

(v) Assessment of BMP implementation, maintenance and effectiveness; 
 
(vi) Visual observations for non-storm water discharges, potential illicit 

connections, and potential discharge of pollutants in storm water 
runoff; and 
 

(vii) Education and training on storm water pollution prevention, as 
conditions warrant. 

 
(b) Each Copermittee shall annually notify the Regional Board, prior to the 

commencement of the wet season, of all Industrial Sites and Industrial 
Facilities subject to the General Industrial Permit or other individual 
NPDES permit with alleged violations.  Information may be provided as 
part of the JRMP annual report if submitted prior to the rainy season.  
Information provided shall include, but not be limited to, the following: 
 

(i) WDID number if enrolled under the General Industrial Permit; 
(ii) Site Location, including address; 
(iii) Current violations or suspected violations; and 
(iv) Past Violation history. 

 
(c) Frequencies:  At a minimum, 20 percent of the sites inventoried as 

required in section F.3.b.(1) above (excluding mobile sources and food 
facilities) must be inspected each year.  Mobile businesses must be 

RB-AR52081



R9-2009-0002 Page 63 of 91 December 16, 2009 

DIRECTIVE F.3: JRMP EXISTING DEVELOPMENT COMPONENT 

inspected pursuant to the enforcement strategy developed pursuant to 
section F.3.b.(3).  Other inspection frequencies must be based upon 
findings of the Copermittee’s existing program and the following factors: 
 

(i) Type of activity (SIC code); 
(ii) Materials used at the facility; 
(iii) Wastes generated; 
(iv) Pollutant discharge potential; 
(v) Non-storm water discharges; 
(vi) Size of facility; 
(vii) Proximity to receiving water bodies; 
(viii) Sensitivity of receiving water bodies; 
(ix) Whether the facility is subject to the General Industrial Permit or an 

individual NPDES permit; 
(x) Whether the facility has filed a No Exposure Certification/Notice of 

Non-Applicability; 
(xi) Facility design; 
(xii) Total area of the site, area of the site where industrial or commercial 

activities occur, and area of the site exposed to rainfall and runoff;  
(xiii) The facility’s compliance history; and 
(xiv) Any other relevant factors. 

 
(d) Food Facilities:  Each food facility must be inspected annually for 

compliance with the Copermittee’s water quality ordinances and this 
Order.  Each inspection of a food facility must, at a minimum, address the 
following concerns: 

 
(i) Trash storage and disposal; 
(ii) Grease storage and disposal; 
(iii) Washwater discharges to the MS4 (e.g., from floor mats, driveways, 

sidewalks, etc.); 
(iv) Identification of outdoor sewer and MS4 connections; and 
(v) Education of property managers when grease and/or trash facilities are 

shared by multiple facilities. 
 

(e) Third-Party Inspections:  Each Copermittee may develop and implement a 
third party inspection program for verifying industrial and commercial 
site/source compliance with its ordinances, permits, and this Order.  To 
the extent that third party inspections are conducted to fulfill the 
requirements of this Order, the Copermittee will be responsible for 
conducting and documenting quality assurance and quality control of the 
third-party inspections.   

 
(i) Each inspection conducted by a third-party must, at a minimum, result 

in the following: 
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[a] Photo documentation of potential storm water violations identified 
during the third party inspection;  

[b] Reporting to the Copermittee of identified significant potential 
violations, including imminent or observed illegal discharges, within 
24 hours of the third party inspection; 

[c] Reporting to the Copermittee of all inspection findings within one 
week of the inspection being conducted; and 

[d] Copermittee follow-up and/or enforcement actions for identified 
potential storm water violations within two business days of the 
inspection or potential violation report receipt. 
 

(f) Based upon site inspection findings, each Copermittee must implement all 
follow-up actions and enforcement necessary to comply with this Order. 
 

(g) To the extent that the Regional Board has conducted an inspection of an 
industrial site during a particular year, the requirement for the responsible 
Copermittee to inspect this facility during the same year will be satisfied. 
 

(h) The Copermittees must track the number of inspections for the inventoried 
industrial and commercial sites/sources throughout the reporting period to 
verify that the sites/sources are inspected at the minimum frequencies 
listed in this Order. 
 

(5) Enforcement of Industrial and Commercial Sites/Sources 
 

Each Copermittee must enforce its storm water ordinance for all industrial and 
commercial sites/sources as necessary to maintain compliance with this 
Order. Copermittee ordinances or other regulatory mechanisms must include 
appropriate sanctions to achieve compliance.  Sanctions must include the 
following or their equivalent:  Non-monetary penalties, fines, bonding 
requirements, and/or permit denials for non-compliance. 
 

(6) Training and Education for Owners and Operators of Commercial and 
Industrial Activities  

 
(a) Each Copermittee must implement an education program using all media 

as appropriate to (1) measurably increase the knowledge of owners and 
operators of commercial and industrial activities regarding MS4s, impacts 
of runoff on receiving waters, and potential BMP solutions for the target 
audience; and (2) to measurably change the behavior of target 
communities and thereby reduce storm water pollutant releases and 
eliminate prohibited non-storm water discharges to MS4s and the 
environment.  At a minimum, the education program must meet the 
requirements of this section and address the following issues: 

 
(i) Laws, regulations, permits, & requirements; 
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(ii) Best management practices; 
(iii) General runoff concepts; and 
 
(iv) Other topics, including public reporting mechanisms, water 

conservation, low-impact development techniques. 
 

(b) BMP Notification:  At least twice during the five-year period of this Order, 
each Copermittee must notify the owner/operator of each inventoried 
industrial and commercial site/source of the BMP requirements applicable 
to the site/source.   

 
c. RESIDENTIAL 

 
Each Copermittee must implement a residential program which meets the 
requirements of this section, prevents illicit discharges into the MS4, reduces 
residential discharges of storm water pollutants from the MS4 to the MEP, and 
prevents residential discharges from the MS4 from causing or contributing to a 
violation of water quality standards. 
 
(1) Threat to Water Quality Prioritization  

 
Each Copermittee must identify residential areas and activities that pose a 
high threat to water quality.  At a minimum, these must include:   
 
(a) Automobile repair, maintenance, washing, and parking; 
(b) Home and garden care activities and product use (pesticides, herbicides, 

and fertilizers); 
(c) Disposal of trash, pet waste, green waste, and household hazardous 

waste (e.g., paints, cleaning products); 
(d) Any other residential source that the Copermittee determines may 

contribute a significant pollutant load to the MS4;  
(e) Any residential areas tributary to a CWA section 303(d) impaired water 

body, where the residence generates pollutants for which the water body 
is impaired; and 

(f) Any residential areas within or directly adjacent to or discharging directly 
to a coastal lagoon, the ocean, or other receiving waters within an 
environmentally sensitive area (as defined in Attachment C of this Order). 

 
(2) BMP Implementation  

 
(a) Pollution Prevention:  Each Copermittee must actively encourage the use 

of pollution prevention methods by residents.  
 
(b) Designate BMPs:  Each Copermittee must designate minimum BMPs for 

high-threat-to-water quality residential areas and activities.  The 
designated minimum BMPs for high-threat-to-water quality residential 
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areas and activities must be area or activity specific.  
 
(c) Hazardous Waste BMPs:  Each Copermittee must facilitate the proper 

management and disposal of used oil, toxic materials, and other 
household hazardous wastes.  Such facilitation must include educational 
activities, public information activities, and establishment of collection sites 
operated by the Copermittee or a private entity.  Curbside collection of 
household hazardous wastes is encouraged. 

 
(d) Implement BMPs:  Each Copermittee must implement, or require 

implementation of, the designated minimum BMPs and any additional 
measures necessary to comply with Sections A and B of this Order. 
 

(e) Each Copermittee must implement, or require implementation of, BMPs 
for residential areas and activities that have not been designated a high 
threat to water quality, as necessary. 
 

(3) Enforcement of Residential Areas and Activities  
 

Each Copermittee must enforce its storm water ordinance for all residential 
areas and activities as necessary to maintain compliance with this Order. 
 

(4) Evaluation of Oversight of Residential Areas and Activities 
 

Each Copermittee must annually review the effectiveness of efforts to reduce 
residential discharges of storm water pollutants from the MS4 and eliminate 
illicit residential discharges into the MS4.  The evaluation must consider 
findings from monitoring data, municipal employee comments, inspections, 
complaints, and other appropriate sources.  
 

(5) Common Interest Areas (CIA) / Home Owner Association (HOA) Areas 
 
Each Copermittee must implement measures specifically to ensure that runoff 
within common interest developments, including areas managed by 
associations, meets the objectives of this section and Order. 
 
(a) BMP Implementation:  Each Copermittee must implement management 

measures based on a review of pertinent factors, including: 
 

(i) Current maintenance duties and procedures used by CIA/HOA 
maintenance associations within its jurisdiction; 

(ii) Whether streets and storm drains are publicly or privately owned within 
the CIA/HOA; 

(iii) Whether the CIA/HOA area has been identified as a high priority 
residential area; 

(iv) Proximity to 303(d)-listed waterbodies, the ocean, environmentally 
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sensitive areas; 
(v) Evaluation of water quality monitoring data; 
(vi) Evaluation of existing illegal discharge/illicit connection activities; 
(vii) Other activities conducted or authorized by the HOA that may pose a 

significant risk to inland or coastal receiving waters. 
 
(b) Legal Authority and Enforcement:   Within one year of adoption of this 

Order, each Copermittee must review its Municipal Code to determine the 
most appropriate method to implement and enforce runoff management 
measures within CIA/HOA areas.   

 
(6) Residential Education Program 

 
(a) Each Copermittee must implement a Residential Education Program using 

all media as appropriate to (1) measurably increase the knowledge 
regarding MS4s, impacts of runoff on receiving waters, and potential BMP 
solutions for the target audience; and (2) to measurably change the 
behavior of target communities and thereby reduce storm water and 
eliminate prohibited non-storm water pollutant releases to MS4s and the 
environment.   

 
(b) Copermittee educational programs must emphasize underserved target 

audiences, residents and managers of CIA/HOA areas, high-risk 
behaviors, and “allowable” behaviors and discharges.  At a minimum, the 
education program must meet the requirements of this section and 
address the following issues: 

 
(i) Laws, regulations, permits, and requirements; 
(ii) Best management practices; 
(iii) General runoff concepts;  
(iv) Existing water quality, including local water quality conditions, impaired 

waterbodies and environmentally sensitive areas; and 
(v) Other topics, including public reporting mechanisms, water 

conservation, low-impact development techniques, and public health 
and disease vector issues associated with runoff. 

 
d. Retrofitting Existing Development  

 
Each Copermittee must develop and implement a retrofitting program which 
meets the requirements of this section.  The goals of the existing development 
retrofitting program are to reduce impacts from hydromodification, promote LID, 
support riparian and aquatic habitat restoration, reduce the discharges of storm 
water pollutants from the MS4 to the MEP, and prevent discharges from the MS4 
from causing or contributing to a violation of water quality standards.  Where 
feasible, at the discretion of the Copermittee, the existing development retrofitting 
program may be coordinated with flood control projects and infrastructure 
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improvement programs. 
 
(1) Source Identification 
 

The Copermittee must identify and inventory existing developments (i.e. 
municipal, industrial, commercial, residential) as candidates for retrofitting.  
Potential retrofitting candidates must include but are not limited to: 
 
(a) Development that contributes pollutants of concern to a TMDL or a ESA; 
(b) Receiving waters channelized or otherwise hardened; 
(c) Development tributary to receiving waters that are channelized or 

otherwise hardened; 
(d) Developments tributary to receiving waters that are significantly eroded; 
(e) Developments tributary to an ASBS or SWQPA; and 
(f) Development that causes hydraulic constriction. 

 
(2) Each Copermittee shall evaluate and rank the inventoried existing 

developments to prioritize retrofitting.  Criteria for evaluation must include but 
is not limited to: 

 
(a) Feasibility; 
(b) Cost effectiveness; 
(c) Pollutant removal effectiveness; 
(d) Impervious area potentially treated; 
(e) Maintenance requirements; 
(f) Landowner cooperation; 
(g) Neighborhood acceptance;  
(h) Aesthetic qualities; and 
(i) Efficacy at addressing concern. 

  
(3) Each Copermittee must consider the results of the evaluation in prioritizing 

work plans for the following year.  Highly feasible projects expected to benefit 
water quality should be given a high priority to implement source control and 
treatment control BMPs.  Where feasible, the retrofit projects should be 
designed in accordance with the SSMP requirements within sections 
F.1.d.(3) through F.1.d.(8).  In addition, the Copermittee shall encourage 
retrofit projects to implement where feasible the Hydromodification 
requirements in Section F.1.h. 

 
(4) When requiring retrofitting on existing development, the Copermittees will 

cooperate with private landowners to encourage retrofitting projects.  The 
Copermittee may consider the following practices in cooperating and 
encouraging private landowners to retrofit their existing development: 

 
(a) Demonstration retrofit projects; 
(b) Retrofits on public land and easements; 
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(c) Education and outreach; 
(d) Subsidies for retrofit projects; 
(e) Requiring retrofit projects as mitigation or ordinance compliance;  
(f) Public and private partnerships; and 
(g) Fees for existing discharges to the MS4. 

 
(5) The completed retrofit BMPs shall be tracked and inspected in accordance 

with section F.1.f. 
 
(6) Where constraints on retrofitting preclude effective BMP deployment on 

existing developments at locations critical to protect receiving waters, a 
Copermittee may propose a regional mitigation project to improve water 
quality.  Such regional projects may include but are not limited to: 

 
(a) Regional water quality treatment BMPs; 
(b) Urban creek or wetlands restoration and preservation; 
(c) Daylighting and restoring underground creeks; 
(d) Localized rainfall storage and reuse to the extent such projects are fully 

protective of downstream water rights;  
(e) Hydromodification project; and 
(f) Removal of invasive plant species. 

 
(7) A retrofit project or regional mitigation project may qualify as a Watershed 

Water Quality Activity provided it meets the requirements in section G. 
Watershed Runoff Management Program. 

 
 

4. ILLICIT DISCHARGE DETECTION AND ELIMINATION 
 
Each Copermittee must implement a program which meets the requirements of this 
section to actively detect and eliminate illicit discharges and disposal into the MS4.  The 
program must address all types of illicit discharges and connections excluding those 
non-storm water discharges not prohibited by the Copermittee in accordance with 
section B of this Order. 
 

a. PREVENT AND DETECT ILLICIT DISCHARGES AND CONNECTIONS 
 

Each Copermittee must implement measures to prevent and detect illicit discharges 
to the MS4.   
 

(1) Legal Authority:  Each Copermittee must retain legal authority to prevent and 
eliminate illicit discharges and connections to the MS4. 

 
(2) Inspections:  Each Copermittee must include use of appropriate municipal 

personnel and contractors to assist in identifying illicit discharges and 
connections during their daily activities.   
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(a) Inspections for illegal discharges and connections must be conducted 

during routine maintenance of all MS4 facilities. 
 
(b) Municipal staff and contractors conducting non-MS4 field operations must 

be trained to report suspected illegal discharges and connections to 
proper municipal staff. 

 
b. MAINTAIN MS4 MAP 

 
Each Copermittee must maintain an updated map of its entire MS4 and the 
corresponding drainage areas within its jurisdiction.  The use of GIS is required.  The 
accuracy of the MS4 map must be confirmed during dry weather field screening and 
analytical monitoring and must be updated at least annually.  The GIS layers of the 
MS4 map must be submitted with the updated Jurisdictional Runoff Management 
Plan within 365 days after adoption of this Order. 
 
c. FACILITATE PUBLIC REPORTING OF ILLICIT DISCHARGES AND CONNECTIONS - PUBLIC 

HOTLINE 
 

Each Copermittee must promote, publicize and facilitate public reporting of illicit 
discharges or water quality impacts associated with discharges into or from MS4s.  
Each Copermittee must facilitate public reporting through development and 
operation of a public hotline.  Public hotlines can be Copermittee-specific or shared 
by Copermittees.  All storm water hotlines must be capable of receiving reports in 
both English and Spanish 24 hours per day and seven days per week.   
 
d. DRY WEATHER FIELD SCREENING AND ANALYTICAL MONITORING 

 
Each Copermittee must conduct dry weather field screening and analytical 
monitoring of MS4 outfalls and other portions of its MS4 within its jurisdiction to 
detect illicit discharges and connections in accordance with Receiving Waters and 
MS4 Discharge Monitoring and Reporting Program No. R9-2009-0002 in Attachment 
E of this Order.  
 
e. INVESTIGATION / INSPECTION AND FOLLOW-UP 

 
Each Copermittee must implement procedures to investigate and inspect portions of 
the MS4 that, based on the results of field screening, analytical monitoring, or other 
appropriate information, indicate a reasonable potential of containing illicit 
discharges, illicit connections, or other sources of pollutants in non-storm water.   
 

(1) Develop response criteria for data:  Each Copermittee must develop, update, 
and use numeric criteria action levels (or other actions level criteria where 
appropriate) to determine when follow-up investigations will be performed in 
response to water quality monitoring.  The criteria must include required 
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non-storm water action levels (see Section C) and a consideration of 303(d)-
listed waterbodies and environmentally sensitive areas (ESAs) as defined in 
Attachment C. 

 
(2) Respond to data:  Each Copermittee must investigate portions of the MS4 

for which water quality data or conditions indicates a potential illegal 
discharge or connection.  

 
(a) Obvious illicit discharges (i.e. color, odor, or significant exceedances of 

action levels) must be investigated immediately.   
 
(b) Field screen data: Within two business days of receiving dry weather field 

screening results that exceed action levels, the Copermittees must either 
initiate an investigation to identify the source of the discharge or document 
the rationale for why the discharge does not pose a threat to water quality 
and does not need further investigation.  This documentation shall be 
included in the Annual Report.   

 
(c) Analytical data:  Within five business days of receiving analytical 

laboratory results that exceed action levels, the Copermittees must either 
initiate an investigation to identify the source of the discharge or document 
the rationale for why the discharge does not pose a threat to water quality 
and does not need further investigation.  This documentation shall be 
included in the Annual Report.   

 
(3) Respond to notifications:  Each Copermittee must respond to and resolve 

each reported incident (e.g., public hotline, staff notification, etc.) in a timely 
manner.  Criteria may be developed to assess the validity of, and prioritize 
the response to, each report. 

 
f. ELIMINATION OF ILLICIT DISCHARGES AND CONNECTIONS  

 
Each Copermittee must take immediate action to initiate steps necessary to 
eliminate all detected illicit discharges, illicit discharge sources, and illicit 
connections after detection.  Elimination measures may include an escalating 
series of enforcement actions for those illicit discharges that are not a serious 
threat to public health or the environment. Illicit discharges that pose a serious 
threat to the public’s health or the environment must be eliminated immediately. 

 
g. ENFORCE ORDINANCES 

 
Each Copermittee must implement and enforce its ordinances, orders, or other 
legal authority to prevent illicit discharges and connections to its MS4 and to 
eliminate detected illicit discharges and connections to it’s MS4.   
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h. PREVENT AND RESPOND TO SEWAGE SPILLS (INCLUDING FROM PRIVATE LATERALS 
AND FAILING SEPTIC SYSTEMS) AND OTHER SPILLS  

 
(1) Each Copermittee must implement management measures and procedures 

to prevent, respond to, contain and clean up all sewage (see below) and 
other spills that may discharge into its MS4 from any source (including 
private laterals and failing septic systems).  Copermittees must coordinate 
with spill response teams to prevent entry of spills into the MS4 and 
contamination of surface water, ground water and soil.  Each Copermittee 
must coordinate spill prevention, containment and response activities 
throughout all appropriate departments, programs and agencies so that 
maximum water quality protection is available at all times.  

 
(2) Each Copermittee must develop and implement a mechanism whereby it is 

notified of all sewage spills from private laterals and failing septic systems 
into its MS4.  Each Copermittee must implement management measures 
and procedures to prevent, respond to, and coordinate a response to contain 
and clean up sewage from any such notification.  

 
i. EDUCATION AND TRAINING 

 
Each Copermittee must implement educational activities, public information 
activities, and other appropriate activities to facilitate the proper management 
and disposal of used oil and toxic materials. 
 
 

5. PUBLIC PARTICIPATION COMPONENT 
 

Each Copermittee must incorporate a mechanism for public participation in the 
updating, development, and implementation of the Jurisdictional Runoff 
Management Program. 
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G. WATERSHED RUNOFF MANAGEMENT PROGRAM 
 
1. Lead Watershed Copermittee Identification 
 
Watershed Copermittees shall identify the Lead Watershed Copermittee for their 
Watershed Management Area (WMA).  The Lead Watershed Copermittees shall serve 
as liaisons between the Permittees and Regional Board, where appropriate.    
 
2. Watershed Water Quality Workplan (Watershed Workplan) 
 
The Watershed Workplan shall describe the Permittees’ development and 
implementation of a collective watershed strategy to assess and prioritize the water 
quality problems within the watershed’s receiving waters, identify and model sources of 
the highest priority water quality problem(s), develop a watershed-wide BMP 
implementation strategy to abate highest priority water quality problems, and a 
monitoring strategy to evaluate BMP effectiveness and changing water quality 
prioritization in the WMA.   
 
The work plan shall, at a minimum: 
 

a. Characterize the receiving water quality in the WMA.  Characterization shall 
include use of regularly collected water quality data, reports, monitoring and 
analysis generated in accordance with the requirements of the Receiving Waters 
Monitoring and Reporting Program, as well as applicable information available 
from other public and private organizations. 

 
b. Identify the highest priority water quality problem(s), in terms of constituents by 

location, in the WMA’s receiving waters.  Identified water quality problem(s) shall, 
at a minimum, give consideration to; TMDLs, receiving waters listed on the CWA 
section 303(d) list, waters with persistent violations of water quality standards, 
toxicity, or impacts to beneficial uses, and other pertinent conditions. 
  

c. Identify the sources of the highest water quality problem(s) within the WMA.  
Efforts to determine such sources shall include, but not be limited to: use of 
information from the construction, industrial/commercial, municipal, and 
residential source identification programs required within the Jurisdictional Runoff 
Program (JRMP) of this Order; specific actions to model pollutant transport to 
receiving waters for the sake of identifying the source(s) point(s) of origin;  water 
quality monitoring data collected as part of the Receiving Water Monitoring and 
Reporting Program required by this Order, and additional focused water quality 
monitoring to identify specific sources within the watershed. 

 
d. Develop a watershed BMP implementation strategy to attain receiving water 

quality objectives in the identified highest priority water quality problem(s).  The 
BMP implementation strategy shall include a schedule for implementation of the 
BMP projects to abate specific receiving water quality problems.  BMPs not 
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contributing to measured pollutant reductions or improvements to water quality 
must be removed and replaced with alternative BMPs.  Identified watershed 
water quality problems may be the result of jurisdictional discharges that will 
need to be addressed with BMPs applied in a specific jurisdiction in order to 
generate a benefit to the watershed. 

 
e. Develop a strategy to model and monitor improvements in receiving water quality 

directly resulting from implementation of the BMPs described in the Watershed 
Workplan.  The modeling and monitoring strategy shall generate the necessary 
data to report on the measured pollutant reduction that results from proper BMP 
implementation.  Monitoring shall, at a minimum, be conducted in the receiving 
water to demonstrate reduction in pollutant concentrations and progression 
towards attainment of receiving water quality objectives. 

 
f. Establish a schedule for development and implementation of the Watershed 

strategy outlined in the Workplan.  The schedule shall, at a minimum, include 
forecasted dates of planned actions to address Provisions E.2(a) through E.2(e) 
and dates for watershed review meetings through the remaining portion of this 
Permit cycle.  Annual watershed workplan review meetings must be open to the 
public and appropriately publically noticed such that interested parties may come 
and provide comments on the watershed program. 

  
3. Watershed Workplan Implementation – Watershed Copermittee’s shall begin 

implementing the Watershed Workplan within 60-days of acceptance by the 
Regional Board Executive Officer.  If within 30 days of submittal, the Regional Board 
has not taken an action, the Workplan shall be deemed acceptable. 

 
4. Copermittee Collaboration – Watershed Copermittees shall collaborate to develop 

and implement the Watershed Workplan.  Watershed Copermittee collaboration 
shall include frequent regularly scheduled meetings. 

 
5. Public Participation – Watershed Copermittees shall implement a watershed-

specific public participation mechanism within each watershed.  A required 
component of the watershed-specific public participation shall be a minimum 30-day 
public review of the Watershed Workplan prior to submittal for acceptance by the 
Regional Board Execuive Officer.  Opportunity for the public to review and comment 
on the Watershed Workplan must occur before the workplan is implemented. 

 
6. Watershed Workplan Review and Updates – Watershed Copermittees shall 

review and update the Watershed Workplan annually to identify needed changes to 
the prioritized water quality problem(s) listed in the workplan.  All updates to the 
Watershed Workplan shall be presented during an Annual Watershed Review 
Meeting.  Annual Watershed Review Meetings shall occur once every calendar year 
and be conducted by the Watershed Copermittees. Annual Watershed Review 
Meetings shall be open to the public and adequately noticed.  Individual Watershed 
Copermittees shall also review and modify their jurisdictional programs and JRMP 
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Annual Reports, as necessary, so that they are consistent with the updated 
Watershed Workplan. 

 
7. Aliso Creek Watershed Runoff Management Plan (WRMP) Provisions 
 

The following provisions apply to the Aliso Creek WRMP.  Requirements in this 
subsection must supersede requirements prescribed by the Regional Board on 
October 18, 2005.20  

 
a. Each Copermittee within the Aliso Creek Watershed must implement the 

monitoring and reporting program described in Aliso Creek 13325 Directive, 
Revised Monitoring Program Design – Integration with NPDES Program, 
December 2004 (Revised Aliso Creek Program).    

 
b. Each Copermittee must provide annual reports by March 1 of each year 

beginning in 2011 for the preceding annual period of January through 
December.  The annual reports must contain the following information: 
 

(1)  Water quality data and assessment from the Revised Aliso Creek 
Program.   Each municipality must implement the monitoring and 
reporting program described in the Revised Aliso Creek Program.  All 
information submitted in the report must conform to a SWAMP-
Compatible Quality Assurance Project Plan21.  The report must contain 
an assessment of compliance with applicable water quality standards 
for each monitoring station.  The report must include data in tabular 
and graphical form, and electronic data must be submitted to the 
Regional Board. 

 
(2) Program Assessment.  A description and assessment of each 

municipality’s program implemented within the high-priority storm drain 
locations (as identified Revised Aliso Creek Program) to reduce 
discharges of indicator fecal bacteria/pathogens.  Monitoring alone is 
not sufficient to assess progress of the municipal programs.  
Municipalities must demonstrate each year that their programs are 
effective and resulting in a reduction of bacteria sources. 

 
(i) For structural and nonstructural management practices 

implemented, the assessment must contain a description of the 

                                            
20 On October 12, 2005, the Regional Board accepted proposed changes to the bacteria monitoring 
program that had been conducted since spring 2001 pursuant to an Investigative Order from the Regional 
Board’s executive officer.  The October 18, 2005, letter from the Regional Board’s executive officer 
revised the Investigative Order and instituted the new monitoring and reporting requirements.  
21 The State Water Resource Control Board (State Board) has prepared an electronic template for Quality 
Assurance Project Plans (QAPP) to assist in QAPP development, to provide a common format that will 
allow for review to be expedited, and to provide information on Surface Water Ambient Monitoring 
(SWAMP) consistency.  Additional information and the template are available on-line at 
http://www.waterboards.ca.gov/swamp/qapp.html. 
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practice, capital and maintenance costs, expectations for 
effectiveness, date implemented, and any observed results. 

 
(ii) For structural and nonstructural management practices evaluated, 

the assessment must contain a description of the practice(s), 
conclusions from the evaluation, and whether and when the 
practice is planned for implementation by the municipality or group 
of municipalities. 

 
(3) Status Reports.  Updates on high-priority storm drain areas.  Status 

reports must be provided by each municipality that discuss the causes 
of impairment and subsequent management activities implemented 
within the reporting period in the high priority areas and the planned 
activities for the next reporting period. 

 
(4) Certification Statement.  The technical reports submitted to the 

Regional Board must include the following certification statement 
signed by either the principal executive officer, ranking elected official, 
or duly authorized representative of that person: 

 
I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate 
the information submitted.  Based on my inquiry of the person(s) directly 
responsible for gathering the information, the information is, to the best of 
my knowledge and belief, true, accurate, and complete.  I am aware that 
there are significant penalties for submitting false information, including 
the possibility of fine and imprisonment for knowing violations. 
 

c. The annual reports must be submitted until the Regional Board determines 
they are no longer warranted.  If requested by a municipality, the monitoring 
program may be modified or reduced by the Regional Board.  The monitoring 
program and annual reporting may be modified in response to adopted 
TMDLs and additional Clean Water Act 303(d) listings for impairment.  

 
d. Municipalities must continue meeting on a quarterly basis to discuss efforts to 

reduce bacteria in the Aliso Creek watershed.  
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H. FISCAL ANALYSIS 
 
1. Secure Resources:  Each Copermittee must secure the resources necessary to 

meet all requirements of this Order.   
 
2. Annual Analysis:  Each Copermittee must conduct an annual fiscal analysis of the 

necessary capital and operation and maintenance expenditures necessary to 
accomplish the activities of the programs required by this Order.  The analysis must 
include estimated expenditures for the reporting period, the preceding period, and 
the next reporting period.  
 
a. Each analysis must include a description of the source of funds that are 

proposed to meet the necessary expenditures, including legal restrictions on the 
use of such funds. 

b. Each analysis must include a narrative description of circumstances resulting in a 
25 percent or greater annual change for any budget line items. 

 
3. Annual Reporting:  Each Copermittee must submit its annual fiscal analysis with the 

annual JRMP report.
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I. TOTAL MAXIMUM DAILY LOADS  
 

The waste load allocations (WLAs) of fully approved and adopted TMDLs are 
incorporated as Water Quality Based Effluent Limitations on a pollutant by pollutant, 
watershed by watershed basis.  Early TMDL requirements, including monitoring, 
may be required and inserted into this Order pursuant to Finding E.10 
 

1.  Baby Beach Bacterial Indicator TMDL Water Quality Based Effluent Limitations 
 

a. The Copermittees in the Baby Beach watershed shall implement BMPs capable 
of achieving the interim and final Bacterial Indicator Waste Load Allocations 
(WLAs) in discharges to Baby Beach as described in Table 6. 

 
Table 6: TMDL Waste Load Reduction Milestones 

Action Date 
3 years after effective date for dry weather Meet 50% wasteload reductions 
7 years after effective date for wet weather 
5 years after effective date for dry weather Meet 100% wasteload reductions 
10 years after effective date for wet weather 

 
b. The Copermittees shall conduct necessary monitoring, as described in 

Attachment A to Resolution No. R9-2008-0027, and submit annual progress 
reports as part of their yearly reports. 

c. The following WLAs (Table 7) are to be met in Baby Beach receiving water by 
the end of the year 2019 for wet weather and 2014 for dry weather: 

 
Table 7: Final Bacterial Indicator Waste Load Allocations for Baby Beach 

Waste Load Allocation  
 
Bacterial Indicator 

Dry Weather 
(Billion MPN / Day)

Wet Weather 
(Billion MPN / 30 Days)

Total Coliform 0.86 3,254 
Fecal Coliform 0.17 112 
Enterococcus 0.03 114 
MPN: Most Probable Number 
 

d. The Copermittees must meet the following Numeric Targets (Table 8) in Baby 
Beach receiving waters in order to meet the underlying assumptions of the 
TMDL.  The Numeric Targets are to be met once 100 percent of the WLA 
reductions have been achieved (see Table 7 above). 

 
Table 8: Final Bacterial Indicator Numeric Targets for Baby Beach 
 
Bacterial Indicator 

30-day geo mean 
(MPN / 100mL) 

Single Sample Max 
(MPN / 100mL) 

 Dry Weather only Dry and Wet Weather 
Total Coliform 1,000 10,000 
Fecal Coliform 200 400 
Enterococcus 35 104 
MPN: Most Probable Number 
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J. PROGRAM EFFECTIVENESS ASSESSMENT AND REPORTING 
 
1. Jurisdictional Program Effectiveness Assessments 

 
a. OBJECTIVES OF EFFECTIVENESS ASSESSMENTS 

 
Beginning with the Annual Report due in 2011, each Copermittee must annually 
assess the effectiveness of its Jurisdictional Runoff Management Program 
(JRMP) implementation at meeting the following objectives: 
 
(1) Objective for 303(d) Waterbodies: Reduce storm water pollutant loadings. 

 
(a) Each Copermittee must establish annual assessment measures or 

methods specifically for reducing discharges of storm water pollutants 
from its MS4 into each downstream 303(d)-listed water body for which that 
waterbody is impaired.  Assessment measures must be developed for 
each of the six outcome levels described by CASQA.22 

(b) Each Copermittee must annually conduct each established assessment 
measure or method and evaluate the outcome.  Each outcome must then 
be used to assess the effectiveness of implemented management 
measures toward reducing MS4 discharges of the specific pollutants 
causing or contributing to conditions of impairment.  

(c) The assessment measures must target both water quality outcomes and 
the results of municipal enforcement activities. 

 
(2) Objective for Environmentally-Sensitive Areas: Prevent storm water MS4 

discharges from causing or contributing to conditions of pollution, nuisance, 
or contamination. 

 
(a) Each Copermittee must establish annual measures or methods 

specifically for assessing the effectiveness of its management measures 
for protecting downstream ESAs from adverse effects caused by 
discharges from its MS4.  Assessment measures must be developed for 
each of the six outcome levels described by CASQA. 

(b) Each Copermittee must annually implement each established assessment 
measure or method and evaluate the outcome.  Each outcome must be 
used to assess the effectiveness of implemented management measures 
toward reducing MS4 discharges of the specific pollutants causing or 
contributing to conditions of impairment.  

(c) The assessment measures must target both water quality outcomes and 
the results of municipal enforcement activities. 

 
(3) Objectives for major program component outcomes: Determined by Each 

                                            
22 Effectiveness assessment outcome levels as defined by CASQA are defined in Attachment C of this 
Order.  See “Municipal Stormwater Program Effectiveness Assessment Guidance” (CASQA, May 2007) 
for guidance for assessing program activities at the various outcome levels. 
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Copermittee. 
 
(a) Each Copermittee must annually develop objectives for each program 

component in Section F and the overall JRMP.  The objectives must be 
established as appropriate in response to program implementation and 
evaluation of water quality and management practices. 

(b) Assessment approaches for program implementation must include a mix 
of specific activities, general program components, and water quality data. 

(c) The assessment measures must target both water quality outcomes and 
the results of municipal enforcement activities. 

 
(4) Objectives for actions taken to protect receiving water limitations in 

accordance with this Order. 
 
(a) Each Copermittee must develop and implement an effectiveness 

assessment strategy for each measure conducted in response to a 
determination to implement the “iterative” approach to prevent or reduce 
any storm water pollutants that are causing or contributing to the 
exceedance of water quality standards as outlined in this Order 

 
b. ASSESSMENT REVIEW 

 
(1) Based on the results of the effectiveness assessments, each Copermittee 

must annually review its jurisdictional activities and BMPs to identify 
modifications and improvements needed to maximize JRMP effectiveness, as 
necessary to achieve compliance with this Order.   

 
(2) Each Copermittee must develop and annually conduct an Integrated 

Assessment23 of each effectiveness assessment objective above (Section 
J.1.a) and the overall JRMP using a combination of outcomes as appropriate 
to the objectives.24 

 
2. Program Modifications 

 
a. Each Copermittee must develop and implement a plan and schedule to address 

program modifications and improvements identified during annual effectiveness 
assessments. 

 
b. Jurisdictional activities/BMPs that are ineffective or less effective than other 

comparable jurisdictional activities/BMPs must be replaced or improved upon by 
implementation of more effective jurisdictional activities/BMPs.  Where 
monitoring data exhibits persistent water quality problems that are caused or 

                                            
23 Integrated assessment is defined in Attachment C.  It is the process of evaluating whether program 
implementation is resulting in the protection or improvement of water quality.  Integrated assessment 
combines assessments of program implementation and water quality. 
24 Not all program components need be addressed at each of the six outcome levels. 
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contributed to by MS4 discharges, jurisdictional activities or BMPs applicable to 
the water quality problems must be modified and improved to correct the water 
quality problems. 

 
3. Effectiveness Assessment and Program Response Reporting 
 

a. Each Copermittee must include a description and summary of its annual and 
long-term effectiveness assessments within each Annual Report.  Beginning with 
the Annual Report due in 2011, the Program Effectiveness reporting must 
include: 
 
(1) 303(d) waterbodies:  A description and results of the annual assessment 

measures or methods specifically for reducing discharges of storm water 
pollutants from its MS4 into each 303(d)-listed waterbody; 

(2) ESAs:  A description and results of the annual assessment measures or 
methods specifically for managing discharges of pollutants from its MS4 into 
each downstream ESA; 

(3) Other Program Components:  A description of the objectives and 
corresponding assessment measures and results used to evaluate the 
effectiveness of each general program component.  The results must include 
findings from both program implementation and water quality assessment 
where applicable; 

(4) Receiving water protection:  A description and results of the annual 
assessment measures or methods employed specifically for actions taken to 
protect receiving water limitations in accordance with Section A.3 of this 
Order; 

(5) A description of the steps taken to use dry-weather and wet-weather 
monitoring data to assess the effectiveness of the programs for 303(d) 
impairments, ESAs, and general program components;  

(6) A description of activities conducted in response to investigations of illicit 
discharge and illicit connection activities, including how each investigation 
was resolved and the pollutant(s) involved; 

(7) Responses to effectiveness assessments:  A description of each program 
modification, made in response to the results of effectiveness assessments 
conducted pursuant to Section J.1.a, and the basis for determining (pursuant 
to Section J.2.b.) that each modified activity and/or BMP represents an 
improvement with respect to reducing the discharge of storm water pollutants 
from the MS4. 

(8) A description of the steps that will be taken to improve the Copermittee’s 
ability to assess program effectiveness using measurable targeted outcomes, 
assessment measures, assessment methods, and outcome levels 1-6. 
Include a time schedule for when improvement will occur; and 

 
(9) A description of the steps that will be taken to identify aspects of the 

Copermittee’s Jurisdictional Runoff Management Program that will be 
changed based on the results of the effectiveness assessment.   
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4. Work Plan 
 
Each Copermittee must develop a work plan to address their high priority water quality 
problems in an iterative manner over the life of the permit.  The goal of the work plan is 
to demonstrate a responsive and adaptive approach for the judicious and effective use 
of available resources to attack the highest priority problems.  The work plan shall 
include, at a minimum, the following: 
 

a. The problems and priorities identified during the assessment; 
b. A list of priority pollutants and known or suspected sources; 
c. A brief description of the strategy employed to reduce, eliminate or mitigate the 

negative impacts; 
d. A description and schedule for new and/or modified BMPs.  The schedule is to 

include dates for significant milestones; 
e. A description of how the selected activities will address an identified high priority 

problem.  This will include a description of the expected effectiveness and 
benefits of the new and/or modified BMPs; 

f. A description of implementation effectiveness metrics; 
g. A description of how efficacy results will be used to modify priorities and 

implementation; and 
h. A review of past activities implemented, progress in meeting water quality 

standards, and planned program adjustments. 
 
The Copermittee shall submit the work plan to the Regional Board within 365 days of 
adoption of the Order.  Annual updates are also required and shall be included with the 
annual JRMP report.  The Regional Board will assess the work plan for compliance with 
the specific and overall requirements of the Order.  To increase effectiveness and 
efficiencies, Copermittees may combine their implementation efforts and work plans 
within a hydrologic area or sub area.  Each Copermittee, however, maintains individual 
responsibility for developing and implementing an acceptable work plan. 
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K. REPORTING 
The Copermittees may propose alternate reporting criteria and schedules, as part of 
their updated JRMP, for the Executive Officer’s acceptance.  The Copermittees shall 
submit the updated JRMP within 365 days after adoption of this Order. 

 
1. Runoff Management Plans 

 
a. JURISDICTIONAL RUNOFF MANAGEMENT PLANS 

 
(1) Copermittees: The written account of the overall program to be conducted by 

each Copermittee to meet the jurisdictional requirements of section F of this 
Order is referred to as the Jurisdictional Runoff Management Plan (JRMP).  
Each Copermittee must revise and update its existing JRMP so that it 
describes all activities the Copermittee will undertake to implement the 
requirements of this Order.  Each Copermittee must submit its updated and 
revised JRMP to the Regional Board 365 days after adoption of this Order.  

 
(2) At a minimum, each Copermittee’s JRMP must be updated and revised to 

demonstrate compliance with each applicable section of this Order. 
 
b. WATERSHED WORKPLANS 

 
(1) Copermittees:  The written account of the program conducted by each 

watershed group of Copermittees is referred to as the Watershed Workplan.  
Copermittees within each watershed shall be responsible for updating and 
revising each Watershed Workplan.  Each Watershed Workplan shall be 
updated and revised to describe any changes in water quality problems or 
priorities in the WMAs, and any necessary change to actions Copermittees 
will take to implement jurisdictional or watershed BMPs to address those 
identified. 

 
(2) Lead Watershed Copermittee:  Each Lead Watershed Permittee shall be 

responsible for coordinating the production of the Watershed Workplan, as 
well as coordinating Annual Watershed Review Meetings and public 
participation/public noticing in accordance with the requirements of this Order.  
The Lead Watershed Permittee shall submit the Watershed Workplan to the 
Principal. 

 
(3) Principal Copermittee:  The Principal Permittee shall assemble and submit 

the Watershed Workplan to the Regional Board no later than 365 days after 
adoption of this Order, and shall be prepared to implement the workplan 
within 60 days of the Regional Board Executive Officer deeming the workplan 
acceptable. 
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(4) Each Watershed Workplan shall, at a minimum, include:   
 
(a) Identification of the Lead Watershed Permittee for the watershed. 
(b) An updated watershed map. 
(c) Identification and description of all applicable water quality data, reports, 

analyses, and other information to be used to assess receiving water 
quality. 

(d) Assessment and analysis of the watershed’s water quality data, reports, 
analyses, and other information, used during identification and 
prioritization of the watershed’s water quality problems. 

(e) A prioritized list of water quality problems within the WMA including 
rationale explaining the method/logic used to determine prioritization.  

(f) Identification of the likely sources, pollutant discharges, and/or other 
factors causing the high priority water quality problems within the WMA. 

(g) A description of the strategy to be used to guide Copermittee 
implementation of BMPs either jurisdictionally or on a watershed-wide 
basis to abate the highest water quality problems 

(h) A list of criteria used to evaluate BMP effectiveness and how it was 
applied. 

(i) A GIS map of BMPs implemented and BMPs scheduled for 
implementation.   

(j) A description of the public participation mechanisms to be used and the 
parties anticipated to be involved during the development and 
implementation of the Watershed Workplan. 

(k) A description of Copermittee collaboration to accomplish development of 
the Watershed Workplan, including a schedule for Watershed meetings. 

(l) A description of how TMDLs and 303(d)-listed water bodies were 
considered during prioritization of watershed water quality problems   

(m)A description of the strategy to model and monitor improvement in 
receiving water quality directly resulting from implementation of the BMPs 
described in the Watershed Workplan.   

(n) A scheduled annual Watershed Workplan Review Meeting once every 
calendar year.  This meeting shall be open to the public.  

 
2. Other Required Reports and Plans 

 
a. SSMP UPDATES 

 
(1) Copermittees must submit their updated model SSMP in accordance with the 

applicable requirements of section F.1 with the JRMP two years after 
adoption of this Order. 

(2) Within 180 days of determination that the Model SSMP is in compliance with 
this Permit’s provisions, each Copermittee must update their own local 
SSMP, and amended ordinances consistent with the model SSMP, and shall 
submit both (local SSMP and amended ordinances) to the Regional Board.   

(3) For SSMP-related requirements of Section F.1 with subsequent 
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implementation due dates, updated SSMPs must be submitted with the JRMP 
annual report covering the applicable reporting period. 

 
b. REPORT OF WASTE DISCHARGE 
 

The Principal Copermittee must submit to the Regional Board, no later than 210 
days in advance of the expiration date of this Order, a Report of Waste 
Discharge (ROWD) as an application for issuance of new waste discharge 
requirements.   The fourth annual report for this Order may serve as the ROWD, 
provided it contains the minimum information below. 
 
At a minimum, the ROWD must include the following:  (1) Proposed changes to 
the Copermittees’ runoff management programs; (2) Proposed changes to 
monitoring programs; (3) Justification for proposed changes; (4) Name and 
mailing addresses of the Copermittees; (5) Names and titles of primary contacts 
of the Copermittees; and (6) Any other information necessary for the reissuance 
of this Order. 
 

3. Annual Reports 
 
a. JURISDICTIONAL RUNOFF MANAGEMENT PROGRAM (JRMP) ANNUAL REPORTS 
 

(1) Copermittees:  Each Copermittee must generate individual JRMP Annual 
Reports which cover implementation of its jurisdictional activities during the 
past annual reporting period.  Each Annual Report must verify and document 
compliance with this Order as directed in this section.  Each Copermittee 
must retain records through 2015, available for review, that document 
compliance with each requirement of this Order.  Each Copermittee must 
submit to the Principal Copermittee its individual JRMP Annual Report by the 
date specified by the Principal Copermittee.  The reporting period for these 
annual reports must be the previous fiscal year.  For example, the report 
submitted September 30, 2010 must cover the reporting period July 1, 2009 
to June 30, 2010. 

 
(2) Principal Copermittee: The Principal Copermittee is responsible for collecting 

and assembling each Copermittee’s individual JRMP Annual Report. The 
Principal Copermittee must submit Unified JRMP Annual Reports to the 
Regional Board by September 30 of each year, beginning on  
September 30, 2011.  The Unified JRMP Annual Report must contain the 13 
individual JRMP Annual Reports.   

 
(3) Each JRMP Annual Report must contain, at a minimum, the following 

information: 
 

(a) Information required to be reported annually in Section H (Fiscal Analysis) 
of this Order; 
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(b) Information required to be reported annually in Section J (Program 
Effectiveness) of this Order;  

(c) The completed Reporting Checklist found in Attachment D, and 
(d) Information for each program component by watershed as described in the 

following Table 9: 
 
Table 9.  Annual Reporting Requirements 

Program 
Component 

Reporting Requirement 

1. Updated relevant sections of the General Plan and 
environmental review process and a description of planned 
updates within the next annual reporting period, if applicable 
2. Revisions to the local SSMP, including where applicable: 

(a) Identification and summary of where the SSMP fails to 
meet the requirements of this Order; 
(b) Updated procedures for identifying pollutants of concern 
for each Priority Development Project; 
(c) Updated treatment BMP ranking matrix; and 
(d) Updated site design and treatment control BMP design 
standards; 

3. Verification that site design, source control, and treatment 
BMPs were required on all applicable Priority Development 
Projects; 
4. Description of the application of LID and site design BMPs in 
the planning and approval process; 
5. Description of projects subject to the local waiver provision for 
numeric sizing of treatment control BMP requirements; 
6. Description and summary of the LID site design BMP 
substitution program, if applicable; 
7. Description and summary of the process to verify compliance 
with SSMP requirements; 
8. Updates to the BMPs that are listed in the local SSMP as 
options for treatment control; 
9. Description of the treatment control maintenance tracking 
process and verification that the requirements of this Order were 
met during the reporting period; 

(a) Updated watershed-based database of approved 
treatment control BMPs and treatment control BMP 
maintenance within its jurisdiction, including updates to the list 
of high-priority treatment BMPs; 

10.  Description of the process for identifying and evaluating 
hydrologic conditions of concern and requiring a suite of 
management measures within all Priority Development Projects to 
protect downstream beneficial uses and prevent adverse physical 
changes to downstream stream channels; 

New Development 

11. Description of enforcement activities applicable to the new 
development and redevelopment component and a summary of 
the effectiveness of those activities; 
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Program 
Component 

Reporting Requirement 

1. Updated relevant ordinances and description of planned 
ordinance updates within the next annual reporting period, if 
applicable; 
2. A description of procedures used for identifying priorities for 
inspecting sites and enforcing control measures which consider 
the nature of the construction activity, topography, and the 
characteristics of soils and receiving water quality; 
3. Designated minimum and enhanced BMPs; 

Construction 

4. Summary of the inspection program, including the following 
information: 

(a) Number and date of inspections conducted at each facility, 
including the facility address; 
(b) Number of facilities lacking adequate BMPs; 
(c) The BMP violations identified during the inspection by 
facility; 
(d) Number, date, and types of enforcement actions by facility; 

       (e) Narrative description of inspection findings and follow-up 
           activities for each facility; 
1. Updated source inventory; 
2. Changes to the designated municipal BMPs; 
3. Descriptions of procedures to assure that flood management 
projects assess the impacts on the water quality of receiving water 
bodies; 
4. Summary and assessment of BMPs implemented at retrofitted 
flood control structures, including: 

(a) List of projects with BMP retrofits; and 
(b) List and description of structures retrofitted without BMPs; 

5. Description and assessment of the municipal structural 
treatment control operations and maintenance activities, including: 

(a) Number of inspections and types of facilities; and 
(b) Summary of findings; 

6. Description of the municipal areas/facilities operations and 
maintenance activities, including: 

(a) Number and types of facilities maintained; 
(b) Amount of material removed and how that material was 
disposed; and 
(c) List of facilities planned for bi-annual inspections and the 
justification; 

Municipal 

7. Description of the municipal areas/programs inspection 
activities, including: 

(a) Number and date of inspections conducted at each facility; 
(b) Number of facilities lacking adequate BMPs; 
(c) The BMP violations identified during the inspection by 
facility; 
(d) Number, date and types of enforcement actions by facility;  
(e) Narrative description of inspection findings and follow-up 
activities for each facility; 
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Program 
Component 

Reporting Requirement 

8. Description of activities implemented to address sewage 
infiltration into the MS4; 
1. Annual inventory of commercial / industrial sources; 
2. Summary of the inspection program, including the following 
information: 

(a) Number and date of inspections conducted at each facility 
including the facility address; 
(b) Number of facilities lacking adequate BMPs; 
(c) The BMP violations identified during the inspection by 
facility; 
(d) Number, date, and types of enforcement actions by facility; 
(e) Narrative description of inspection findings and follow-up 
activities for each facility; 

3. Changes to designated minimum and enhanced BMPs; 

Commercial / 
Industrial 

4. A list of industrial sites, including each name, address, and SIC 
code, that the Copermittee suspects may require coverage under 
the General Industrial Permit, but has not submitted an NOI; 

Residential 1. Updated minimum BMPs required for residential areas and 
activities; 

 2. Quantification and summary of applicable runoff and storm 
water enforcement actions within residential areas and activities; 

 3. Description of efforts to manage runoff and storm water 
pollution in common interest areas; 
1. Changes to the legal authority to implement Illicit Discharge 
Detection and Elimination activities; 
2. Changes to the established investigation procedures; 
3. Public reporting mechanisms, including phone numbers and 
web pages; 
4. All data and assessments from the Dry Weather Effluent 
Analytical Monitoring activities; 
5. Response criteria developed for water quality data and 
notifications; 
6. Summaries of illicit discharges (including spills and water quality 
data events)  and how each significant case was resolved; 
7. A description of instances when field screening and analytical 
data exceeded action levels, but for which no investigation was 
conducted; 
8. A description of enforcement actions taken in response to 
investigations of illicit discharges and a description of the 
effectiveness of those enforcement measures; 

Illicit Discharge 
Detection and 
Elimination 

9. A description of controls to prevent infiltration of seepage from 
municipal sanitary sewers to municipal separate storm sewer 
systems; 

Work Plan Priorities, strategy, implementation schedule and effectiveness 
evaluation; 

 
(4) Each JRMP Annual Report must also include the following information 
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regarding non-storm water discharges (see Section B.2. of this Order): 
 

(a) Identification of non-storm water discharge categories identified as a source 
of pollutants to waters of the U.S; 

(b) A description of ordinances, orders, or similar means to prohibit non-storm 
water discharge categories identified under section B.2 above ; 

(c) Identification of any control measures to be required and implemented for 
non-storm water discharge categories identified as needing said controls by 
the Regional Board; and 

(d) A description of a program to address pollutants from non-emergency fire 
fighting flows identified by the Copermittee to be significant sources of 
pollutants. 

 
4. Interim Reporting Requirements 

 
For the July 2009-June 2010 reporting period, the Jurisdictional RMP must be 
submitted on January 31, 2011.  Each Jurisdictional RMP Annual Report submitted 
for this reporting period must, at a minimum, include comprehensive descriptions of 
all activities conducted to fully implement the Copermittees’ Jurisdictional RMP 
documents, as those documents were developed to comply with the requirements of 
Order No. 2002-01.  The Principal Copermittee must submit these documents in a 
unified manner, consistent with the unified reporting requirements of Order No. 
2002-01.   
 

5. Universal Reporting Requirements 
 

All submittals must include an executive summary, introduction, conclusion, 
recommendations, and signed certified statement.  Each Copermittee must submit a 
signed certified statement covering its responsibilities for each applicable submittal.  
The Principal Copermittee must submit a signed certified statement covering its 
responsibilities for each applicable submittal and the sections of the submittals for 
which it is responsible. 
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L. MODIFICATION OF PROGRAMS 
 

Modifications of Jurisdictional Runoff Management Programs and/or Watershed 
Runoff Management Programs may be initiated by the Executive Officer of the 
Regional Board or by the Copermittees.  Requests by Copermittees must be made 
to the Executive Officer, and must be submitted during the annual review process.  
Requests for modifications should be incorporated, as appropriate, into the Annual 
Reports or other deliverables required or allowed under this Order. 
 

1. Minor Modifications:  Minor modifications to Jurisdictional Runoff Management 
Programs, and/or Watershed Runoff Management Programs, may be accepted by 
the Executive Officer where the Executive Officer finds the proposed modification 
complies with all discharge prohibitions, receiving water limitations, and other 
requirements of this Order. 

 
2. Modifications Requiring an Amendment to this Order: Proposed modifications that 

are not minor require amendment of this Order in accordance with this Order’s rules, 
policies, and procedures. 

 
 
M. PRINCIPAL COPERMITTEE RESPONSIBILITIES 
 
Within 180 days of adoption of this Order, the Copermittees must designate the 
Principal Copermittee and notify the Regional Board of the name of the Principal 
Copermittee.  The Principal Copermittee must, at a minimum: 
 
1. Serve as liaison between the Copermittees and the Regional Board on general 

permit issues, and when necessary and appropriate, represent the Copermittees 
before the Regional Board. 

2. Coordinate permit activities among the Copermittees and facilitate collaboration on 
the development and implementation of programs required under this Order. 

3. Integrate individual Copermittee documents and reports into single unified 
documents and reports for submittal to the Regional Board as required under this 
Order.  

4. Produce and submit documents and reports as required by section K of this Order 
and Receiving Waters and MS4 Discharge Monitoring and Reporting Program No. 
R9-2009-0002 in Attachment E of this Order. 

 
 
N. RECEIVING WATERS AND MS4 DISCHARGE MONITORING AND REPORTING 

PROGRAM 
 
Pursuant to CWC section 13267, the Copermittees must comply with all the 
requirements contained in Receiving Waters and MS4 Discharge Monitoring and 
Reporting Program No. R9-2009-0002 in Attachment E of this Order.
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LIST OF ACRONYMS AND ABBREVIATIONS 

LIST OF ACRONYMS AND ABBREVIATIONS 
 
ADT - Average Daily Traffic 
ASBS - Area of Special Biological Significance 
AST – Active Sediment Treatment 
BAT - Best Available Technology 
BIA - Building Industry Association of San Diego County 
BMP - Best Management Practice 
Basin Plan - Water Quality Control Plan for the San Diego Basin 
BU – Beneficial Uses 
CASQA - California Stormwater Quality Association 
CCC - California Coastal Commission  
CDFG - California Department of Fish and Game  
CEQA - California Environmental Quality Act 
CFR - Code of Federal Regulations  
Copermittees - County of Orange, the 11 incorporated cities within the County of Orange in the San 
Diego Region, and the Orange County Flood Control District 
CWA - Clean Water Act 
CWC - California Water Code 
CZARA - Coastal Zone Act Reauthorization Amendments of 1990 
DAMP – Drainage Area Management Plan 
ESAs - Environmentally Sensitive Areas  
FR - Federal Register 
GIS - Geographic Information System 
HMP – Hydromodification Management Plan 
IBI – Index of Biotic Integrity 
IC/ID - Illicit Connections and Illicit Discharges  
JRMP - Jurisdictional Runoff Management Plan  
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region  
LID – Low Impact Development 
MEP - Maximum Extent Practicable 
MRP - Receiving Waters Monitoring and Reporting Program  
MS4 - Municipal Separate Storm Sewer System 
NOI - Notice of Intent 
NPDES - National Pollutant Discharge Elimination System 
NRDC - Natural Resources Defense Council  
NURP - Nationwide Urban Runoff Program 
OCVCD – Orange County Vector Control District 
Regional Board – California Regional Water Quality Control Board, San Diego Region  
RGOs - Retail Gasoline Outlets  
ROWD - Orange County Copermittees’ Report of Waste Discharge (application for NPDES reissuance) 
RWLs - Receiving Water Limitations  
SAL - Storm Water Action Level 
SIC - Standard Industrial Classification Code 
SSMP - Standard Storm Water Mitigation Plan 
State Board - State Water Resources Control Board 
SWMP - Storm Water Management Plan  
SWPPP - Storm Water Pollution Prevention Plan 
SWQPA - State Water Quality Protected Area 
TAC - State Water Resources Control Board Urban Runoff Technical Advisory Committee 
TIE - Toxicity Identification Evaluation  
TMDL - Total Maximum Daily Load 
USEPA - United States Environmental Protection Agency 
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LIST OF ACRONYMS AND ABBREVIATIONS 

USACE – United States Army Corps of Engineers 
WDRs - Waste Discharge Requirements  
WLA - Waste Load Allocation  
WQC - Water Quality Criteria  
WQBEL - Water Quality Based Effluent Limitations  
WQMP – Water Quality Management Plan 
WSPA - Western States Petroleum Association 
WRMP - Watershed Runoff Management Plan 
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FACT SHEET FORMAT 

I. FACT SHEET FORMAT 
 
This Fact Sheet briefly sets forth the principle facts and the significant factual, legal, 
methodological, and policy questions that the California Regional Water Quality 
Control Board, San Diego Region (Regional Board) considered in preparing Order  
No. R9-2009-0002. In accordance with the Code of Federal Regulations (CFR) title 40 
parts 124.8 and 124.56, this Fact Sheet includes, but is not limited to, the following 
information:  
 

A. Contact information  
B. Public process and notification procedures  
C. Background information 
D. Permitting approach  
E. Economic issues  
F. Legal authority  
G. Findings  
H. Directives  

 
Tentative Order No. R9-2008-0001 was distributed for review on February 9, 2007.  A 
public hearing was subsequently held on April 11, 2007 in the City of Mission Viejo to 
receive oral comments from interested persons, and the Regional Board accepted 
written comments on the Tentative Order until April 25, 2007.  Following review of the 
comments, a Revised Tentative Order was distributed on July 6, 2007 with a 
Response to Comments document (RTC 1).  A second set of written comments were 
received on the revisions until August 23, 2007.  Following review of the second round 
of written comments, the Regional Board further revised specific sections of the Order 
and distributed a second Response to Comments document (RTC 2).  Tentative Order 
No. R9-2008-0001 was submitted to the Board for adoption on February 13, 2008.  
Upon review and comment, the Board chose not to adopt Tentative Order No. R9-
2008-0001 and sent the Order back to staff with comments for changes.  Tentative 
Order No. R9-2009-0002 was distributed for review on March 13, 2009.  Written 
comments received on the tentative Order prior to June 19, 2009 were provided to 
Regional Board members for a public hearing regarding the Tentative Order held on 
July 1, 2009.  On August 12, 2009, the sixth version of the Tentative Order was 
distributed for review.  On November 18, 2009 an adoption hearing was held on the 
Tentative Order.  The Regional Board directed staff to make specific changes and 
bring the Tentative Order back for consideration.   
 
The Regional Board’s files applicable to the issuance of Order No. R9-2009-0002 are 
incorporated into the administrative record in support of the findings and requirements 
of Order No. R9-2009-0002.
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CONTACT INFORMATION 

II. CONTACT INFORMATION 
 
 
Regional Board 
 

 

James Smith 
Senior Environmental Scientist 
9174 Sky Park Court, Suite 100 
San Diego, CA  92123 
858-467-2732 
858-571-6972 (fax) 
email: jsmith@waterboards.ca.gov 

Benjamin Neill,  
Water Resource Control Engineer 
9174 Sky Park Court, Suite 100 
San Diego, CA  92123 
858-467-2983 
858-571-6972 (fax) 
email: bneill@waterboards.ca.gov 
 

 
The Order and other related documents can be downloaded from the Regional Board 
website at http://www.waterboards.ca.gov/sandiego/programs/oc_stormwater.html. 
 
All documents referenced in this Fact Sheet and in Order No. R9-2009-0002 are 
available for public review at the Regional Board office, located at the address listed 
above.  Public records are available for inspection during regular business hours, from 
8:00 am to 5:00 pm Monday through Friday.  To schedule an appointment to inspect 
public records, contact Sylvia Wellnitz at 858-637-5593 or DiAnne Broussard at  
858-492-1763.   
 
 
Copermittees 
 

 

County of Orange City of Laguna Woods 
Orange County Flood Control District City of Lake Forest 
City of Aliso Viejo City of Mission Viejo 
City of Dana Point City of Rancho Santa Margarita 
City of Laguna Beach City of San Clemente 
City of Laguna Hills City of San Juan Capistrano 
City of Laguna Niguel  
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PUBLIC PROCESS AND NOTIFICATION PROCEDURES 

III. PUBLIC PROCESS AND NOTIFICATION PROCEDURES 
 
The Regional Board followed the schedule listed below for the preparation of Order 
No. R9-2009-0002: 
 

A. In April 2006 and July 2006, the Northern Watershed Unit of the Regional Board 
met with the Copermittees to discuss the Report of Waste Discharge (ROWD) 
and potential changes to the permit based on the annual reports and the 
tentative permit for San Diego County. 

B. On August 18, 2006, the Regional Board received the ROWD for the permit 
renewal. 

C. On October 20, 2006 the Regional Board provided written comments on the 
ROWD to the Copermittees. 

D. On November 15, 2006, the Regional Board received the 2005-06 annual 
reports from the Copermittees for the existing permit. 

E. On January 11, 2007, the Regional Board notified all known interested parties 
that an electronic email listserv had been established to provide information and 
notices on the reissuance of the municipal storm water NPDES permit for 
southern Orange County. 

F. On February 9, 2007, the Regional Board released the tentative Order and 
notified interested parties of a planned workshop.  Written comments were 
accepted until April 25, 2007. 

G. A public workshop was held on March 12, 2007. 
H. A public hearing of the tentative Order was conducted on April 11, 2007. 
I. A revised tentative Order was released on July 6, 2007.  Written comments 

were accepted until August 23, 2007. 
J. A second revised tentative Order was released on December 12, 2007. 
K. A public hearing was conducted on February 13, 2008.  The Regional Board 

chose not to adopt the tentative Order, and sent it back to staff for revision. 
L. On March 13, 2009 the Regional Board released a fourth version of the revised 

tentative Order and notified interested parties of a planned workshop. 
M. On April 03, 2009 and May 06, 2009 the Regional Board held public workshops. 
N. A public hearing of the tentative Order was held on July 01, 2009. 
O. On August 12, 2009 the Regional Board released an additional version of the 

revised tentative Order for public review. Written comments were accepted until 
September 28, 2009. 

P. An adoption hearing of the tentative Order was conducted on November 18, 
2009.  The Regional Board chose not to adopt the tentative Order and directed 
staff to make specific changes. 
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BACKGROUND 

IV. BACKGROUND 
 
Tentative Order No. R9-2009-0002 is the fourth iteration of the storm water permit for 
the municipal separate storm sewer systems (MS4s) in the Orange County portion of 
the San Diego region.  The first permit was adopted in 1990, and the permit was 
reissued in 1996 and 2002. 
 
Municipal Storm Water Permits are required by the Federal Clean Water Act 1987 
Amendments.  The federal Clean Water Act (CWA) was amended in 1987 to address 
storm water runoff from municipal and industrial dischargers.  One requirement of the 
amendment was that many municipalities throughout the United States were obligated 
for the first time to obtain National Pollutant Discharge Elimination System (NPDES) 
permits for discharges of storm water runoff from their MS4s.  In response to the CWA 
amendment (and the pending federal NPDES regulations which would implement the 
amendment), the Regional Board issued a municipal storm water permit, Order No. 
90-38, in July 1990 to the Copermittees for their MS4 discharges.1    
 
The First and Second Term Permits, Order Nos. 90-38 and 96-03, provided 
maximum flexibility.   Order No. 90-38 contained the “essentials” of the 1990 
regulations, but the requirements were written in very broad, generic terms.  This was 
done in order to provide the maximum amount of flexibility to the Copermittees in 
implementing the new requirements (flexibility was, in fact, the stated reason for 
issuing the permit in advance of the final regulations).   This lack of specificity was 
reflected in the Drainage Area Management Plan (DAMP) implemented under this 
First Term Permit in 1993 and renewed under the Second Term Permit in 1996.  From 
staff’s perspective however, this same lack of specificity, combined with the lack of 
funding and political will, also provided the Copermittees with ample reasons to take 
few substantive steps towards permit compliance.  The situation was exacerbated by 
the Regional Board’s own lack of storm water resources. 
 
By 2000 the Regional Board and Copermittees recognized the importance of an 
improved storm water program.  Although renewed in 1996 as Order No. 96-03, the 
1993 DAMP implemented by the Copermittees was not significantly updated until 
2000.  The 2000 DAMP submitted to the Regional Board for the Third-Term Permit 
renewal was improved over the earlier DAMP.   Regional Board staff concluded, 
however, that it reflected only the basic requirements of the 1990 Federal Regulations 
and in most cases did not represent significant improvement over the 1993 DAMP.  
Continued implementation of the DAMP without amendment would not have 
adequately addressed the impacts to receiving waters resulting from the discharge of 
storm water runoff and would not have achieved the maximum extent practicable 
standard (MEP) as defined in the Order.    

                                            
1 The 1990 permit was issued to the County of Orange, the Orange County Flood Control District, and six 
incorporated cities.  Additional municipalities have been added to the MS4 NPDES permit as they have 
incorporated. 
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In order to provide the Copermittees with the minimum requirements to meet the MEP 
standard for storm water of the Regional Board, a more detailed Order was adopted 
(Order No. R9-2002-01) that emphasized the strong jurisdictional level programs 
developed by the Copermittees during the First and Second Term Permits as well as 
the watershed-level approach embodied in the proposed DAMP. 
 
The Third-Term Permit introduced specific requirements.  The regulatory 
approach incorporated into Order No. R9-2002-01 was a significant departure from the 
regulatory approach of the First and Second-Term Permits.  Where Order Nos. 90-38 
and 96-03 included broad, nonspecific requirements in order to provide the 
Copermittees with the maximum amount of flexibility in developing their programs, 
Order No. R9-2002-01 used detailed, specific requirements which outlined the 
minimum level of implementation required for the Copermittees’ programs.  The shift in 
permitting approaches resulted from the Regional Board’s conclusion that the lack of 
specificity in earlier Orders resulted in frequently unenforceable permit requirements, 
which in turn allowed some Copermittees to only make limited progress in 
implementing their programs.  
 
The Third-Term Permit followed the San Diego County permit template.  The shift 
in regulatory approaches for MS4 permits was first manifested in the 2001 MS4 permit 
to the owners and operators of San Diego County MS4s (Order No. R9-2001-01).  The 
Third-Term Orange County Permit included similar requirements as the 2001 San 
Diego County Permit.  Both the San Diego and Orange County Permits were appealed 
to the State Water Resources Control Board (State Board).2   Minor modifications of 
each were made by the State Board, but the vast majority of the requirements were 
upheld.  The San Diego County permit was also challenged in the Superior Court of 
the State of California and the Court of Appeal, Fourth Appellate District.  Further 
litigation on the Orange County permit was held pending the precedential decisions on 
the San Diego Permit.  The San Diego Permit was largely upheld in the Superior and 
Appellate Courts.  The State of California Supreme Court declined to hear a final 
appeal from the Building Industry Association in March 2005.   Thus, the Third-Term 
Orange County permit requirements remained as slightly modified by the State Board. 
 

                                            
2 Seven petitions were filed with the State Board over the Third-Term Orange County Permit.  Six were placed in 
abeyance.  Three of the petitioners sought stays.  One stay request was dismissed and one was withdrawn.  The 
active petition and stays were addressed by the State Board in Order No. WQO 2002-0014. That Order stayed 
provision F.5.f regarding sewage spills and modified Finding No. 26 regarding chronic toxicity. 
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The Third-Term Permit was adopted following substantial public participation.  
Public participation was extensive during the adoption process of the Third-Term 
Permit.  The draft permit was released for public review and comment on July 2, 2001, 
and revised in response to comments and State Board Order WQ 2001-15 on the 
petition to review the San Diego Municipal Storm Water Permit.   Because the 
proposed requirements for Orange County were similar to those that had recently 
been adopted and contested in San Diego County, much of the public participation 
dialogue echoed the discussions held during the San Diego renewal.  Approximately 
684 comments were received and responded to during two public workshops and a 
written comment period on the Tentative Order for the Third-Term Orange County 
permit.   Following the extensive public participation process, the Regional Board 
adopted Order No. R9-2002-01 on February 13, 2002. 
 
Storm water programs have improved under the Third-Term Permit.  Since 
adoption of Order No. R9-2002-01, the Copermittees’ storm water programs have 
expanded dramatically.  Audits of the Copermittees’ programs and reviews of annual 
reports exhibit that the Copermittees’ jurisdictional programs are largely in compliance 
with the Order.  Some of the efforts currently being conducted on a regular basis by 
the Copermittees that were not conducted on a widespread basis prior to adoption of 
Order No. R9-2002-01, include: construction site storm water inspections, industrial 
and commercial facility storm water inspections, municipal facility storm water 
inspections, management of storm water quality from new development, development 
of BMP requirements for existing development, interdepartmental coordination, 
comprehensive water quality monitoring, and assessment of storm water program 
effectiveness.   
 
Significant challenges remain.  When viewed relative to the magnitude of the storm 
water runoff problem, enormous challenges remain, particularly regarding the 
management of storm water runoff on a watershed scale.  Today, storm and non-
storm water discharges from the MS4 continue to be the leading cause of water quality 
impairment in the San Diego Region.3   The Copermittees’ monitoring data exhibits 
persistent exceedances of water quality objectives in most watersheds.4   Many 
watersheds also have conditions that are frequently toxic to aquatic life. 
Bioassessment data from the watersheds further reflects these conditions, finding that 
macroinvertebrate communities in creeks have widespread Poor to Very Poor Index of 
Biotic Integrity ratings.  Finally, the now too familiar “health advisory” or “beach 
closure” signs, which often result from high levels of bacteria in storm and non-storm 
water, exhibit the continued threat to public health by such discharges. 
 

                                            
3 The potential sources of impairments are identified on the CWA section 303(d) list of impaired water bodies for the 
San Diego Region. 
4 Data is provided in annual reports to the Regional Board.  A summary of data collected during the third-term 
permit is provided in the Copermittees’ application for permit reissuance.  That summary is available on-line at: 
http://www.ocwatersheds.com/StormWater/documents_ROWD.asp 
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V. PERMITTING APPROACH  
(PROGRAM INTEGRATION, FLEXIBILITY, AND DETAIL) 
 
The Order contains an increased emphasis on storm water discharge management on 
a watershed basis.  This shift towards increased watershed management is consistent 
with planning efforts conducted by the Regional Board regarding reissuance of the 
San Diego Permit (Order No. R9-2007-0001), and it is also consistent with the 
Copermittees’ most recent Report of Waste Discharge (ROWD).5   This shift reflects 
recognition of the maturity of the storm water programs since they began implementing 
the Third-Term Permit.  Addressing storm water discharge management on a 
watershed basis is only possible if effective jurisdictional programs have been 
established, and maintaining effective jurisdictional programs is crucial to the success 
of watershed-focused management.   
 
There are several reasons for this shift in emphasis.  First, the Copermittees are 
generally doing an effective job at implementing their jurisdictional programs; while on 
the other hand, an emphasis on watersheds is necessary to shift the focus of the 
Copermittees from program development and implementation to water quality results.  
After over 15 years of Copermittee program implementation, it is critical that the 
Copermittees link their efforts with positive impacts on water quality.  Addressing storm 
water on a watershed scale focuses on water quality results by emphasizing the 
receiving waters within the watershed.  The conditions of the receiving waters drive 
management actions, which in turn focus on the water quality problems in each 
watershed.    
 
Focusing on watershed implementation does not mean that the Copermittees must 
expend funds outside of their jurisdictions.  Rather, the Copermittees within each 
watershed are expected to collaborate to develop a watershed strategy to address the 
high priority water quality problems within each watershed.  They have the option of 
implementing the strategy in the manner they find to be most effective.  Each 
Copermittee can implement the strategy individually within its jurisdiction, or the 
Copermittees can group together to implement the strategy throughout the watershed.   
 
While the Order includes a new emphasis on addressing storm water discharges on a 
watershed basis, the Order includes recognition of the importance of continued 
program implementation on jurisdictional and countywide levels.  The Order also 
acknowledges that jurisdictional, watershed, and countywide efforts are not always 
mutually exclusive.  For this reason, an attempt has been made to allow for the 
Copermittees’ jurisdictional, watershed, and countywide programs to integrate.   
 

                                            
5 The Report of Waste Discharge (ROWD) was submitted to the Regional Board on August 18, 2006 by the 
Principal Permittee (County of Orange) on behalf of all Copermittees. 

RB-AR52121



Fact Sheet/Technical Report for  December 16, 2009 
Order No. R9-2009-0002  Page 11 of 190 
   
 

PERMITTING APPROACH 

In the Order, the watershed requirements serve as the mechanism for this program 
integration.  Since jurisdictional and countywide activities can also serve watershed 
purposes, such activities can be integrated into the Copermittees’ watershed 
programs, provided the activities meet certain criteria.  In this manner, the 
Copermittees’ activities do not always need to distinguish between jurisdictional, 
watershed, and countywide levels of implementation.  Instead, they can be integrated 
on multiple levels. 
 
Such opportunities for program integration inherently provide flexibility to the 
Copermittees in implementing their programs.  Program integration can be expanded 
or minimized as the Copermittees see fit.  For example, there is flexibility provided in 
determining the activities to be integrated and implemented in the watershed programs 
– watershed-based efforts, countywide efforts, enhanced jurisdictional efforts, or a 
mixture of the three.  Significant flexibility is also provided throughout other portions of 
the Order.   
 
Copermittees can choose the best management practices (BMPs) to be implemented, 
or required to be implemented, for development, construction, and existing 
development areas.  Flexibility to determine which industrial or commercial sites are to 
be inspected is also provided to the Copermittees.  Educational approaches are also 
to be determined by the Copermittees under the Order.  Implementation of certain 
efforts on a countywide basis is largely optional for the Copermittees as well.  
Significant leeway is also provided to the Copermittees in using methods to assess the 
effectiveness of their various runoff management programs.  This flexibility is further 
extended to the monitoring program requirements, which allow the Copermittees to 
develop monitoring approaches to several aspects of the monitoring program. 
 
The challenge in drafting the Order is to provide the flexibility described above while 
ensuring that the Order is still enforceable.  To achieve this, the Order frequently 
prescribes minimum measurable outcomes, while providing the Copermittees with 
flexibility in the approaches they use to meet those outcomes.  Enforceability has been 
found to be a critical aspect of the Order.  For example, the watershed requirements of 
Order No. R9-2002-01 were some of the Order’s most flexible requirements.  This lack 
of specificity in the watershed requirements resulted in inefficient watershed 
compliance efforts.  This situation reflects a common outcome of flexible permit 
language.  Such language can be unclear and unenforceable, and it can lead to 
implementation of inadequate programs. 
 
To avoid these types of situations, a balance between flexibility and enforceability has 
been crafted into the Order.  Minimum measurable outcomes are utilized to ensure the 
Order is enforceable, while the Copermittees are provided flexibility in deciding how 
they will implement their programs to meet the minimum measurable outcomes. 
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GENERAL CRITERIA 
 
Non-storm water discharges may contain pollutants which result from various activities 
that occur within areas draining into the MS4.  This includes, but is not limited to, illicit 
discharges and connections, exempted categories of discharge not a source of 
pollutants (40 CFR 122.26(d)), and discharges into the MS4 covered under a separate 
NPDES permit.  As such, existing and proposed discharges of non-storm water from 
MS4s: 
 

a) Result from similar activities through the MS4 system; 
b) Are the same type of water; 
c) Require similar effluent limitations for the protection of the Beneficial 

Uses of the receiving waters; 
d) Require similar monitoring; 
e) Are under the control of the owner and operator of the MS4 system; 

and 
f) Are more appropriately regulated under a general permit than 

individual permits. 
 
 
 

VI. ECONOMIC ISSUES 
 
Economic discussions of storm and non-storm water management programs tend to 
focus on the significant costs incurred by municipalities in developing and 
implementing the programs.  However, when considering the cost of implementing the 
programs, it is also important to consider the alternative costs incurred by not fully 
implementing the programs, as well as the benefits which result from program 
implementation.  For instance, unhealthful coastal water quality conditions negatively 
affect residents, tourists, and related portions of the Orange County economy.6  
 

                                            
6 Orange County 2006 Community Indicators Project.  2006.  Sponsored by the County of Orange, the Orange 
County Business Council, and the Children and Families Commission of Orange County.  Available on-line at 
www.oc.ca.gov/ceocommunity.asp 
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It is very difficult to ascertain the true cost of implementation of the Copermittees’ 
management programs because of inconsistencies in reporting by the Copermittees.  
Reported costs of compliance for the same program element can vary widely from city 
to city, often by a very wide margin that is not easily explained.7  Despite these 
problems, efforts have been made to identify management program costs, which can 
be helpful in understanding the costs of program implementation.  The Orange County 
Municipalities plan to prepare a common fiscal reporting strategy to better define the 
expenditure and budget line items included in annual reports.8 
 
 
Estimates of Phase I Storm Water Program Costs.   
 
The United States Environmental Protection Agency (USEPA), the California Regional 
Water Quality Control Boards, and the State Board have attempted to evaluate the 
costs of implementing municipal storm water programs.  The assessments 
demonstrate that true costs are difficult to ascertain and reported costs vary widely.  
Nonetheless, they provide a useful context for considering the costs of requirements 
within Tentative Order No. R9-2008-0001.  In addition, reported fiscal analyses tend to 
neglect the costs incurred to municipalities when storm water runoff is not effectively 
managed.  Such costs result from pollution, contamination, nuisance, and damage to 
ecosystems, property, and human health.   
 
In 1999 USEPA reported on multiple studies it conducted to determine the cost of 
management programs.  A study of Phase II municipalities determined that the annual 
cost of the Phase II program was expected to be $9.16 per household.  USEPA also 
studied 35 Phase I municipalities, finding costs to be $9.08 per household annually, 
similar to those anticipated for Phase II municipalities.9   The USEPA cost estimate for 
Phase I municipalities is valuable because it considers municipalities in Orange 
County.   
A study on program cost was also conducted by the California Regional Water Quality 
Control Board, Los Angeles Region (LARWQCB), where program costs reported in the 
municipalities’ annual reports were assessed.  The LARWQCB estimated that average 
per household cost to implement the MS4 program in Los Angeles County was 
$12.50. 10   Since the Los Angeles County permit is very similar to Order  
No. R9-2002-01, this estimate is also useful in assessing general program costs in 
Orange County.  
 

                                            
7 LARWQCB, 2003.  Review and Analysis of Budget Data Submitted by the Permittees for Fiscal Years 2000-2003.  
P. 2.  
8 Orange County Storm Water Copermittees. 2006. Report of Waste Discharge (San Diego Region) 
9 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68791-68792. 
10 LARWQCB, 2003.  Review and Analysis of Budget Data Submitted by the Permittees for Fiscal Years 2000-
2003.  P. 2.  
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The State Board also recently commissioned a study by the California State 
University, Sacramento to assess costs of the Phase I MS4 program.  This study 
includes an assessment of costs incurred by Phase I MS4s throughout the State to 
implement their programs.  Annual cost per household in the study ranged from  
$18-46, with the City of Encinitas in San Diego County representing the upper end of 
the range.11   Although no Orange County municipalities were assessed, the cost of 
the City of Encinitas’ program may be somewhat representative of the upper range of 
Orange County MS4 programs.  Encinitas shares similarities with southern Orange 
County, including the similarity of the San Diego MS4 permit to the Orange County 
MS4 permit, the city’s coastal location, and its reliance on tourism.  However, the 
City’s program cost can be considered as the high end of the spectrum for 
management program costs because the City has a consent decree with 
environmental groups regarding its program, and City of Encinitas has received 
recognition for implementing a superior program. 
 
It is important to note that reported program costs are not all attributable to compliance 
with MS4 permits.  Many program components, and their associated costs, existed 
before any MS4 permits were ever issued.  For example, street sweeping and trash 
collection costs cannot be solely or even principally attributable to MS4 permit 
compliance, since these practices have long been implemented by municipalities.  
Therefore, true program cost resulting from MS4 permit requirements is some fraction 
of reported costs.  The California State University, Sacramento study found that only 
38 percent of program costs are new costs fully attributable to MS4 permits.  The 
remainder of the program costs were either pre-existing or resulted from enhancement 
of pre-existing programs.12   In 2000, the County of Orange found that even lesser 
amounts of program costs are solely attributable to MS4 permit compliance, reporting 
that the amount attributable to implement the Drainage Area Management Plan 
(DAMP), was less than 20 percent of the total budget.  The remaining 80 percent was 
attributable to pre-existing programs.13 
 
 
Estimating Costs of Reissued Storm Water Permits 
 
The vast majority of costs that will be incurred as a result of implementing Order No. 
R9-2009-0002 are not new.  Storm water management programs have been in place 
in Orange County for over 15 years.  Any increase in cost to the Copermittees will be 
incremental in nature.  Moreover, since Order No. R9-2009-0002 “fine tunes” the 
requirements of Order No. R9-2002-01, these cost increases are expected to be 
modest. 
 

                                            
11 State Water Board, 2005.  NPDES Stormwater Cost Survey.  P. ii. 
12 Ibid.  P. 58. 
13 County of Orange, 2000.  A NPDES Annual Progress Report.  P. 60.  More current data from the County of 
Orange is not used in this discussion because the County of Orange no longer reports such information. 
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The anticipated costs of program changes are difficult to estimate because of the 
flexibility inherent within the Permit and the recognition that program modifications will 
vary among the municipalities in response to the specific needs of the local and 
watershed programs.  In other words, the Permit is intended to allow each Permittee to 
de-emphasize some program components and strengthen others based on the 
experience of the jurisdictional programs.   
 
The changes in Order No. R9-2009-0002 reflect the iterative process of BMP 
implementation and the necessarily adaptive nature of storm water management that 
is expected by the USEPA.  In 1996, USEPA recognized that changes to MS4 
programs would occur during the reapplication period based on new information on the 
relative magnitude of a problem, new data on water quality impacts of the storm water 
discharges, and experience gained under the prior permit. 14    Some program changes 
have been proposed by the Copermittees in the permit reapplication package, and 
others have been included because the Regional Board considers those measures 
necessary and feasible to protect water quality from the effects of MS4 discharges.   
 
 
Other Economic Considerations. 
 
Economic considerations of management programs cannot be limited only to program 
costs.  Evaluation of programs requires information on the implementation costs and 
information on the benefits derived from environmental protection and improvement.15    
Attention is often focused on program costs, but the programs must also be viewed in 
terms of their value to the public.   
 
For example, household willingness to pay for improvements in fresh water quality for 
fishing and boating has been estimated by USEPA to be $158-210.16  This estimate 
can be considered conservative, since it does not include important considerations 
such as marine waters benefits, wildlife benefits, or flood control benefits.  The 
California State University, Sacramento study corroborates USEPA’s estimates, 
reporting annual household willingness to pay for statewide clean water to be $180.17   
When viewed in comparison to household costs of existing management programs, 
household willingness to pay estimates exhibit that per household costs incurred by 
Copermittees to implement their management programs remain reasonable. 
 

                                            
14 Federal Register / Vol. 61, No. 155 / Friday, August 9, 1996 / Rules and Regulations.  Interpretive policy 
memorandum on reapplication requirements for MS4s. 
15 Ribaudo M.O. and D. Heelerstein. 1992,  Estimating Water Quality Benefits: Theoretical and Methodological 
Issues.  U.S. Department of Agriculture. Technical Bulletin No. 1808. 
16 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations.  P. 68793. 
17 State Board, 2005.  NPDES Stormwater Cost Survey.  P. iv. 
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The effect of storm and non-storm water discharges on receiving waters can also 
influence the value of real estate in southern Orange County.  For instance, recent 
marketing of new developments in the region prominently features access or proximity 
to the ocean.18   This demonstrates the added value of healthy aquatic environments 
to property values.  The real estate industry recognizes that home buyers are willing to 
pay for access to clean water environments. The ability to market water-based 
recreational activities is dependent on healthy water quality conditions.    
 
Municipalities and business groups in Orange County recognize the value of programs 
to prevent and treat storm water pollution in Orange County.   For instance, both 
coastal and inland Orange County cities positively promote their access to the Pacific 
Ocean as a valuable quality of life feature.19  In addition, the South Orange County 
Regional Chamber of Commerce’s legislative policy for infrastructure includes the 
support of programs and solutions for non-point source storm water runoff.  This 
demonstrates that the business community realizes the negative economic effects that 
result from polluted storm water. 
 
Another important way to consider management program costs is to consider 
implementation in terms of costs incurred by not improving the programs.  Storm and 
non-storm water discharges from MS4s in southern California has been found to 
cause illness in people bathing near storm drains.20  A study of south Huntington 
Beach and north Newport Beach (both located in northern Orange County) found that 
an illness rate of about 0.8 percent among bathers at those beaches resulted in about 
$3 million annually in health-related expenses.21  Extrapolation of such numbers to the 
wide range of beaches of Orange County could result in huge public expenses. 
 

                                            
18 Examples include the “Marblehead Coastal” project in San Clemente (http://www.marbleheadonthecoast.com), 
the “Pacifica San Juan” project in San Juan Capistrano (http://pacificasanjuan.com), and “The Strand at Headlands” 
in Dana Point (http://strandoc.com). 
19 For a coastal city, see Laguna Beach Overview at http://www.lagunabeachcity.net/about/overview.  For an inland 
city, see the Lake Forest 2005 Economic Profile at http://www.thearbor.info/pdf/2005%20Economic%20Profile.pdf.   
20 Haile, R.W., et al, 1996.  An Epidemiological Study of Possible Adverse Health Effects of Swimming in Santa 
Monica Bay.  Santa Monica Bay Restoration Project. 
21 Dwight, R.H., et al., 2005.  Estimating the Economic Burden From Illnesses Associated With Recreational 
Coastal Water Pollution – A Case Study in Orange County, California.  Journal of Enviro. Management  Vol.76. 
No.2 p.95-103.   Also reported in: Los Angeles Times, May 2, 2005.  Here’s What Ocean Germs Cost You:  A UC 
Irvine Study Tallies the Cost of Treatment and Lost Wages for Beachgoers Who Get Sick.  
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Storm and non-storm water MS4 discharges, and their impact on receiving waters also 
affect tourism.  In past years, Orange County was featured in the national press for its 
water quality problems.  Such news is likely to have a negative impact on tourism, 
since polluted beaches are generally not attractive to tourists.  According to the 
Orange County Community Indicators Project, the County’s visitors spent an average 
of $107.70 per day in 2004.22 The experience of Huntington Beach provides an 
example of the potential economic impact of poor water quality.  Approximately eight 
miles of Huntington Beach were closed for two months in the middle of summer of 
1999, severely impacting beach visitation.  When considered with the number of 
visitors and their average expenditure, the negative effects to the local economy are 
obvious. 
 
Coastal tourism is an important industry in Orange County and is dependent upon 
effective management of storm water pollution and the prevention of non-storm water 
pollution.  The following examples reflect that relationship. 
 

DANA POINT: In response to a Grand Jury finding (1999-2000 Rainy Season’s 
First Flush Hits the Harbors of Orange County), the city of Dana Point notes the 
interrelationship between the clean coastal water and the economic health of 
the city. Dana Point reports receiving $5.2 million in transit occupancy tax funds 
in FY 1999-2000 “due in large part because of proximity to the beach. Without 
clean beaches, Dana Point risks losing its major revenue source.” 23   More 
recently, the City budget report estimates that transit occupancy taxes comprise 
35 percent of general fund revenues for the 2006 fiscal year.  

 
LAGUNA BEACH: Tourism is one of the primary components of the Laguna 
Beach economy, and the beach is one of the main tourist attractions in the city.  
In 1999, hotel/motel bed tax revenue was approximately $3 million, 
representing 13 percent of the City’s general fund revenue.24   In 2006, the City 
expects transit occupancy taxes to represent about 11 percent of general fund 
revenue.25  The proportional decrease is due to an increase in property taxes, 
which is also affected in part by the quality of coastal waters.  The City Council 
recognizes the value of the beaches to tourists, and the local population and 
has funded several low-flow non-storm water diversion systems in an attempt to 
prevent beach pollution and beach closures. 

 

                                            
22 Orange County 2006 Community Indicators Project.  2006.  Sponsored by the County of Orange, the Orange 
County Business Council, and the Children and Families Commission of Orange County.  Available on-line at 
www.oc.ca.gov/ceocommunity.asp 
23 Orange County Grand Jury. 1999-2000 Rainy Season’s First Flush Hits the Harbors of Orange County. 
24 Laguna Beach at a Glance.  May 2000. Prepared by Moore Iacofano Goltsman, Inc. 
25 City of Laguna Beach, adopted budget 2006-2007.  Available on-line at: 
http://www.lagunabeachcity.net/government/reference/budget07 
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DOHENY STATE BEACH: In 1997, the U.S. Army Corps of Engineers 
(USACE) prepared an economic analysis as part of the San Juan Creek and 
Aliso Creek Watershed Study.  Recreational value for Doheny State Beach, 
based on annual visitation of 670,545 people in 1995, was calculated at 
$2,850,000.  Furthermore, the USACE notes that lifeguards reported that beach 
attendance falls dramatically when there are unhealthy conditions in the ocean.  
In 1999, the USACE prepared an updated economic study as part of the 
Feasibility Phase of the San Juan Creek Watershed Management Study.  The 
1999 study reports that average beach attendance from 1996 to 1998 increased 
to 918,735.  The USACE places a recreation value per visitor at $5.76, which 
implies the annual recreational value of Doheny State Beach for 1996 to 1998 
was $5,291,914. 

 
ALISO BEACH: In 1997, the USACE prepared an economic analysis as part of 
the San Juan Creek and Aliso Creek Watershed Study. Recreational value for 
Aliso Beach, based on annual visitation of 3,477,369 people in 1995, was 
calculated at $14,779,000. In the 1999 Draft Feasibility Report for the Aliso 
Creek Watershed Management Study, the USACE noted that the average 
beach attendance from 1996 to 1998 decreased to 1,148,374. The recreation 
value per visitor was calculated at $4.50 and the average annual impact from 
water quality-related beach closures at Aliso Beach Park was estimated to be 
$468,392.  This number is comparable to an economic analysis conducted as 
part of the Aliso Creek Watershed 205(j) study that estimated the annual 
average recreational value impact of beach closures at Aliso Beach Park to be 
$468,400. 

 
Finally, it is important to consider the benefits of management programs in conjunction 
with their costs.  A recent study conducted by the University of Southern California and 
University of California, Los Angeles assessed the costs and benefits of implementing 
various approaches for achieving compliance with the MS4 permits in the Los Angeles 
Region.  The study found that non-structural systems would cost $2.8 billion but 
provide $5.6 billion in benefit.  If structural systems were determined to be needed, the 
study found that total costs would be $5.7 to $7.4 billion, while benefits could reach 
$18 billion.26  Costs are anticipated to be borne over many years – probably ten years 
at least.  As can be seen, the benefits of the programs are expected to considerably 
exceed their costs.  Such findings are corroborated by USEPA, which found that the 
benefits of implementation of its Phase II storm water rule would also outweigh the 
costs.27    
Additional discussion of economic issues can be found at section 3 of the Fact 
Sheet/Technical Report for Regional Board Order No. R9-2002-01, available at:   
 

http://www.waterboards.ca.gov/sandiego/programs/oc_stormwater.html. 
 
                                            
26 LARWQCB, 2004.  Alternative Approaches to Stormwater Control.   
27 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P.  68791. 
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VII. LEGAL AUTHORITY 
 
The following statutes, regulations, and Water Quality Control Plans provide the basis 
for the requirements of Order No. R9-2009-0002:  Clean Water Act (CWA), California 
Water Code (CWC), 40 CFR Parts 122, 123, 124 (National Pollutant Discharge 
Elimination System Permit Application Regulations for Storm Water Discharges, Final 
Rule), Part II of 40 CFR Parts 9, 122, 123, and 124 (National Pollutant Discharge 
Elimination System – Regulations for Revision of the Water Pollution Control Program 
Addressing Storm Water Discharges; Final Rule), Water Quality Control Plan – Ocean 
Waters of California (California Ocean Plan), Water Quality Control Plan for the San 
Diego Basin (Basin Plan), 40 CFR 131 Water Quality Standards; Establishment of 
Numeric Criteria for Priority Toxic Pollutants for the State of California; Rule (California 
Toxics Rule), and the California Toxics Rule Implementation Plan. 
 
The legal authority citations below generally apply to directives in Order No.  
R9-2009-0002, and provide the Regional Board with ample underlying authority to 
require each of the directives of Order No. R9-2009-0002.  Legal authority citations are 
also provided with each permit section discussion in section IX of this Fact 
Sheet/Technical Report.   
 
CWA 402(p)(3)(B)(ii) – The CWA requires in section 402(p)(3)(B)(ii) that permits for 
discharges from municipal storm sewers “shall include a requirement to effectively 
prohibit non-storm water discharges into the storm sewers.” 
 
CWA 402(p)(3)(B)(iii) – The CWA requires in section 402(p)(3)(B)(iii) that permits for 
discharges from municipal storm sewers “shall require controls to reduce the 
discharge of pollutants to the maximum extent practicable, including management 
practices, control techniques and system, design and engineering methods, and such 
other provisions as the Administrator or the State determines appropriate for the 
control of such pollutants.”   
 
40 CFR 122.26(d)(2)(i)(B,C,E, and F) – Federal NPDES regulations 40 CFR 
122.26(d)(2)(i)(B,C,E, and F) provide that each Copermittee’s permit application “shall 
consist of:  (i) Adequate legal authority.  A demonstration that the applicant can 
operate pursuant to legal authority established by statute, ordinance or series of 
contracts which authorizes or enables the applicant at a minimum to: […] (B)  Prohibit 
through ordinance, order or similar means, illicit discharges to the municipal separate 
storm sewer; (C) Control through ordinance, order or similar means the discharge to a 
municipal separate storm sewer of spills, dumping or disposal of materials other than 
storm water; […] (E) Require compliance with condition in ordinances, permits, 
contracts or orders; and (F) Carry out all inspection, surveillance and monitoring 
procedures necessary to determine compliance and noncompliance with permit 
conditions including the prohibition on illicit discharges to the municipal separate storm 
sewer.” 
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40 CFR 122.26(d)(2)(iv) – Federal NPDES regulation 40 CFR 122.26(d)(2)(iv) 
provides that the Copermittee shall develop and implement a proposed management 
program which “shall include a comprehensive planning process which involves public 
participation and where necessary intergovernmental coordination, to reduce the 
discharge of pollutants to the maximum extent practicable using management 
practices, control techniques and system, design and engineering methods, and such 
other provisions which are appropriate.  The program shall also include a description 
of staff and equipment available to implement the program. […]  Proposed programs 
may impose controls on a system wide basis, a watershed basis, a jurisdiction basis, 
or on individual outfalls. […]  Proposed management programs shall describe priorities 
for implementing controls.”   
 
40 CFR 122.26(d)(2)(iv)(A - D) – Federal NPDES regulations 40 CFR 
122.26(d)(2)(iv)(A - D) require municipalities to implement controls to reduce pollutants 
in storm water runoff from new development and significant redevelopment, 
construction, and commercial, residential, industrial, and municipal land uses or 
activities.  Prevention of illicit discharges is also required. 
 
CWC 13377 – CWC section 13377 provides that “Notwithstanding any other provision 
of this division, the State Board or the regional boards shall, as required or authorized 
by the CWA, as amended, issue waste discharge requirements and dredged or fill 
material permits which apply and ensure compliance with all applicable provisions of 
the act and acts amendatory thereof or supplementary, thereto, together with anymore 
stringent effluent standards or limitation necessary to implement water quality control 
plans, or for the protection of beneficial uses, or to prevent nuisance.” 
 
Order No. R9-2009-0002 is an essential mechanism for achieving the water quality 
objectives that have been established for protecting the beneficial uses of the water 
resources in the San Diego Regional Board’s portion of Orange County.  Federal 
NPDES regulation 40 CFR 122.44(d)(1) requires MS4 permits to include any 
requirements necessary to “achieve water quality standards established under CWA 
section 303, including State narrative criteria for water quality.”  The term “water 
quality standards” in this context refers to a water body’s beneficial uses and the water 
quality objectives necessary to protect those beneficial uses as established in the 
Basin Plan and antidegradation policies. 
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VIII. FINDINGS  
 
The findings of the Order have been modified to reduce repetition in their discussions 
and address new requirements.  Each finding of the Order is provided and discussed 
below.  Additional discussion relative to the findings can be found in section IX of the 
Fact Sheet, which provides discussions of the Order’s directives. 
 

A. Basis For the Order 
 
Finding A.1.  This Order is based on the federal Clean Water Act (CWA), the Porter-
Cologne Water Quality Control Act (Division 7 of the Water Code, commencing with 
Section 13000), applicable state and federal regulations, all applicable provisions of 
statewide Water Quality Control Plans and Policies adopted by the State Water 
Resources Control Board (State Board), the Water Quality Control Plan for the San 
Diego Basin adopted by the Regional Board, the California Toxics Rule, and the 
California Toxics Rule Implementation Plan. 
 
Discussion of Finding A.1.  In 1987, Congress established CWA Amendments to 
create requirements for storm water discharges under the NPDES program, which 
provides for permit systems to regulate the discharge of pollutants.  Under the Porter-
Cologne Water Quality Control Act, the State Board and the nine Regional Water 
Quality Control Boards have primary responsibility for the coordination and control of 
water quality, including the authority to implement the CWA.  Porter-Cologne (section 
13240) directs the Regional Water Quality Control Boards to set water quality 
objectives via adoption of Basin Plans that conform to all State policies for water 
quality control.   
 
As a means for achieving those water quality objectives, Porter-Cologne (section 
13243) further authorizes the Regional Water Quality Control Boards to establish 
waste discharge requirements (WDRs) to prohibit waste discharges in certain 
conditions or areas.  Since 1990, the San Diego Regional Board has issued area-wide 
MS4 NPDES permits.  The Order will renew Order No. R9-2002-01 to comply with the 
CWA and attain water quality objectives in the Basin Plan by limiting the contributions 
of pollutants conveyed by storm water and by including numeric action levels for dry 
weather non-storm water discharges designed to ensure that the Copermittees comply 
with the requirement to effectively prohibit all types of unauthorized non-storm water 
discharges into their MS4.  Further discussions of the legal authority associated with 
the prohibitions and directives of the Order are provided in section VII this document. 
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Finding A.2.  This Order renews National Pollutant Discharge Elimination System 
(NPDES) Permit No. CAS0108740, which was first issued on July 16, 1990 (Order  
No. 90-38), and then renewed on August 8, 1996 (Order No. 96-03) and February 13, 
2002 (Order No. R9-2002-01).  On August 21, 2006, in accordance with Order No. R9-
2002-01, the County of Orange, as the Principal Permittee, submitted a Report of 
Waste Discharge (ROWD) for renewal of the MS4 Permit. 
 
Discussion of Finding A.2.  This Order renews National Pollutant Discharge 
Elimination System (NPDES) Permit No. CAS0108740, which was first issued on July 
16, 1990 (Order No. 90-38), and then renewed on August 8, 1996 (Order No. 96-03) 
and February 13, 2002 (Order No. R9-2002-01).  On August 21, 2006, in accordance 
with Order No. R9-2002-01, the County of Orange, as the Principal Permittee, 
submitted a Report of Waste Discharge (ROWD) for renewal of the MS4 Permit.  
Supporting information discussing the topic of this finding can be found in section V of 
this document. 
 
Finding A.3.  This Order is consistent with the following precedential Orders adopted 
by the State Water Resources Control Board (State Board) addressing municipal 
storm water NPDES Permits:  Order 99-05, Order WQ-2000-11, Order WQ 2001-15, 
Order WQO 2002-0014, and Order WQ-2009-0008 (SWRCB/OCC FILE A-1780). 
 
Discussion of Finding A.3.   In recent years the State Board has considered several 
appeals of MS4 permits issued by the Regional Boards.  In Order 99-05, the State 
Board established language for Receiving Water Limitation Language for MS4 permits.  
In Order No. WQ-2000-11, the State Board addressed design standards for Standard 
Urban Storm Water Mitigation Plan (SUSMP) requirements.  Order WQ 2001-15 
addressed Petitions of the San Diego County MS4 Permit issued by the Regional 
Board in 2001 (Order No. R9-2001-01).  Order WQO 2002-0014 addresses Petitions 
of the Orange County MS4 Permit issued by the Regional Board in 2002 (Order No. 
R9-2002-01).   
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B. Regulated Parties 
 
Finding B.1.  Each of the persons in Table 1 of the Order, hereinafter called 
Copermittees or dischargers, owns or operates a municipal separate storm sewer 
system (MS4), through which it discharges storm water and non-storm water into 
waters of the United States within the San Diego Region.  These MS4s fall into one or 
more of the following categories: (1) a medium or large MS4 that services a population 
of greater than 100,000 or 250,000 respectively; or (2) a small MS4 that is 
“interrelated” to a medium or large MS4; or (3) an MS4 which contributes to a violation 
of a water quality standard; or (4) an MS4 which is a significant contributor of 
pollutants to waters of the United States. 
 
Discussion of Finding B.1.  Section 402 of the CWA prohibits the discharge of any 
pollutant to waters of the United States from a point source, unless that discharge is 
authorized by a NPDES permit.  Though storm water and non-storm water may come 
from a diffuse source, it is discharged through MS4s, which are point sources under 
the CWA.  Federal NPDES regulation 40 CFR 122.26(a) (iii) and (iv) provide that 
discharges from MS4s, which service medium or large populations greater than 
100,000 or 250,000 respectively, shall be required to obtain a NPDES permit.  Federal 
NPDES regulation 40 CFR 122.26(a)(v) also provides that a NPDES permit is required 
for “A [storm water] discharge which the Director, or in states with approved NPDES 
programs, either the Director or the USEPA Regional Administrator, determines to 
contribute to a violation of a water quality standard or is a significant contributor of 
pollutants to waters of the United States.” Such sources are then designated into the 
program.   
 
Other small MS4s, such as those serving universities and military installations, also 
exist within the watersheds of Orange County in the San Diego Region.  While these 
MS4s are not subject to this Order, they are subject to the Phase II NPDES storm 
water regulations.  Over time, these MS4s will be designated for coverage under the 
State Board’s statewide general storm water permit for small MS4s. 
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C. Discharge Characteristics 
 
Finding C.1.  Runoff discharged from an MS4 contains waste, as defined in the 
California Water Code (CWC), and pollutants that adversely affect the quality of the 
waters of the State.  The discharge of runoff from an MS4 is a “discharge of pollutants 
from a point source” into waters of the U.S. as defined in the CWA. 
 
Discussion of Finding C.1.  Section 13050(d) of the CWC defines “waste” as 
“sewage and any and all other waste substances, liquid, solid, gaseous, or radioactive, 
associated with human habitation, or of human or animal origin, or from any producing, 
manufacturing, or processing operation, including waste placed within containers of 
whatever nature prior to, and for purposes of, disposal.”  40 CFR 122.2 defines “point 
source” as “any discernable, confined, and discrete conveyance, including but not 
limited to, any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, 
rolling stock, concentrated animal feeding operation, landfill leachate collection 
system, vessel or other floating craft from which pollutants are or may be discharged.  
This term does not include return flows from irrigated agriculture or agricultural storm 
water runoff.”  40 CFR 122.2 defines “discharge of a pollutant” as “Any addition of any 
pollutant or combination of pollutants to waters of the U.S. from any point source.”  
Also, the justification for control of pollution into waters of the state can be found at 
CWC section 13260(a)(1).  State Board Order WQ 2001-15 verifies that discharges 
from the MS4 contain waste.28 
 
The term urban runoff has been removed throughout Tentative Order R9-2009-0002 
and replaced with storm water (wet weather) or non-storm water (dry weather) runoff.  
This clarification is necessary to prevent the misunderstanding that regulation under 
this permit is subject only to urbanized areas.  The term “urban runoff” is not defined in 
the Code of Federal Regulations or Federal Register in the regulation of phase 1 MS4 
discharges.     
 
The discharge of runoff from an MS4 is a “discharge of pollutants from a point source” 
into waters of the U.S. as defined in the Clean Water Act (CWA). The Permit defines 
runoff as all flows in a storm water conveyance system (MS4 defined below) and 
consists of the following components:  

 
(1) storm water (wet weather flows) and  
(2) non-storm water discharges (dry weather flows).   

 
The Permit defines an MS4 as a conveyance or system of conveyances (including 
roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, 
man-made channels, or storm drains):  

                                            
28   State Board, 2001. Order WQ 2001-15.  In the Matter of Petitions of Building Industry Association of San Diego 
County and Western States Petroleum Association: For Review of Waster Discharge Requirements Order No. 
2001-01 for Urban Runoff from San Diego County [NPDES No. CAS0108758] Issued by the Regional Board. 

RB-AR52135



Fact Sheet/Technical Report for  December 16, 2009 
Order No. R9-2009-0002  Page 25 of 190 
   
 

FINDINGS C 

 
(i) Owned or operated by a State, city, town, borough, county, parish, 

district, association, or other public body (created by or pursuant to State 
law) having jurisdiction over disposal of sewage, industrial wastes, storm 
water, or other wastes, including special districts under State law such as 
a sewer district, flood control district or drainage district, or similar entity, 
or an Indian tribe or an authorized Indian tribal organization, or 
designated and approved management agency under section 208 of the 
CWA that discharges to waters of the United States;  

 
(ii) Designated or used for collecting or conveying storm water;  

 
(iii) Which is not a combined sewer;  

 
(iv) Which is not part of the Publicly Owned Treatment Works (POTW) as 

defined at 40 CFR 122.26.    
 
Permit finding D.3.c. includes natural streams that convey runoff as part of the MS4.  
The presence of an MS4 system is not limited to areas considered to be “urban” in 
nature.  Though the term urban is often referred to specifically as pertaining to cities, 
runoff means all flows in a storm water conveyance system, regardless of the location 
of the conveyance system.  A conveyance system owned or operated by a State, city, 
town, borough, county, parish, district, association, or other public body (created by or 
pursuant to State law), may be located in a setting (e.g. unincorporated area, low 
density residential) that is not considered by the public to be “urban” in nature.  These 
areas are contributing pollutants to the MS4 system that must be addressed.  The term 
runoff applies to all flows in an MS4 system, no matter where the MS4 may be located 
in regards to incorporated or unincorporated property. 
 
The Code of Federal Regulations (CFR) at 40 CFR 122.26 requires that large and 
medium MS4s obtain a permit for all discharges from their systems.  Appendix I to 40 
CFR 122 designates Orange County as having a large and medium MS4 requiring a 
permit.  The regulations do not differentiate discharges from urban or rural MS4 
systems.  Rather, the regulations require the permit for all discharges from their 
systems.  In the Final Rule establishing the Phase 1 storm water regulations, the 
USEPA clarified that all discharges are subject to a permit.  On page 48041 of the 
Final Rule, the USEPA states: 

 
“EPA recognizes that some of the counties addressed by today’s rule have, in 
addition to areas with high unincorporated urbanized populations, areas that are 
essentially rural or uninhabited and may not be the subject of planned 
development.  While permits issued for these municipal systems will cover 
(emphasis added) municipal systems discharges in unincorporated portions of 
the county (emphasis added), it is the intent of EPA that management plans 
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and other components of the programs focus on the urbanized and developing 
areas of the county.” 

 
So, while the Permit covers all MS4 discharges regardless if that discharge is in an 
urban or unincorporated area; the Copermittees management program should focus 
on urbanized areas.  Due to the Permit’s requirements, the Copermittees management 
programs will naturally focus on urbanized areas.  Urbanized areas have more 
industry, construction, pollution and MS4s that require more inspection, maintenance, 
monitoring, enforcement and complaint follow-up.   
 
USEPA further clarified on page 48041 that all MS4 discharges require permit 
coverage when addressing highway MS4 systems: 
 

“[The regulations] will result in discharges from separate storm sewer systems 
serving State highways and other highways through storm sewers … in 
unincorporated portions of specified unincorporated portions of specified 
counties being included as part of the large or medium municipal separate 
storm sewer systems, since all municipal separate storm sewers within the 
boundaries of these political entities are included.” 

 
In their summary on page 48043, the USEPA states: 
 

“The definition [of MS4] provides that all systems within a geographical area 
including highways and flood controls will be covered, thereby avoiding 
fragmented and ill-coordinated programs;” 

 
Neither the State Board’s storm water permit for Caltrans (Order No. 99-06-DWQ) nor 
the Los Angeles Regional Board’s draft MS4 permit for Ventura County include the 
term “urban runoff” in a significant regulatory capacity.  The Caltrans permit has one 
reference to “urban runoff” where the term is used interchangeably with “storm water.”  
The draft Ventura permit uses the term “urban runoff” when referring to titles of 
reference documents, previously adopted management plans and municipal 
ordinances that may contain the phrase. 
 
Understandably, the Copermittees have expressed concern regarding the regulation of 
pollutants from natural, undeveloped areas that enter the MS4 in an unincorporated 
area.  The MS4 collection could change a natural sheet flow discharge to a 
concentrated point discharge.  The MS4 does not provide natural infiltration or other 
pollutant remediation that these flows would receive in an otherwise natural drainage 
system.  The MS4 may concentrate these natural pollutants and flows.  In some 
cases, the MS4 may ultimately discharge the elevated concentrations of natural 
pollutants and flow rates to waters of the US far from the natural pollutant and flow 
source, causing a condition of pollution or a violation of water quality standards. 
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Finding C.2. MS4 storm water and non-storm water discharges are likely to contain 
pollutants that cause or threaten to cause a violation of surface water quality 
standards, as outlined in the Regional Board’s Water Quality Control Plan for the San 
Diego Basin (Basin Plan).   Storm water and non-storm water discharges from the 
MS4 are subject to the conditions and requirements established in the San Diego 
Basin Plan for point source discharges. These water quality standards must be 
complied with at all times, irrespective of the source and manner of discharge. 
 
Discussion of Finding C.2. This finding is a clarification regarding the potential for 
discharges of storm water and non-storm water to impact the Beneficial Uses as 
described in the Basin Plan.  As such these point source discharges require Waste 
Discharge Requirements (WDRs) to ensure that water quality standards are met.  
Furthermore, since point source discharges require WDRs, the discharges are subject 
to the prohibitions, conditions and requirements of the Basin Plan. 
 
In addition, municipal discharges have been split into storm water and non-storm water 
discharges to represent the differing regulations applicable to storm water and non-
storm water, though both types of discharges are likely to contain pollutants. 
 
Finding C.3.  The most common categories of pollutants in runoff include total 
suspended solids, sediment (due to anthropogenic activities); pathogens (e.g., 
bacteria, viruses, protozoa); heavy metals (e.g., copper, lead, zinc and cadmium); 
petroleum products and polynuclear aromatic hydrocarbons; synthetic organics (e.g., 
pesticides, herbicides, and PCBs); nutrients (e.g., nitrogen and phosphorus fertilizers); 
oxygen-demanding substances (decaying vegetation, animal waste); detergents; and 
trash.   
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Discussion of Finding C.3.  The National Urban Runoff Program (NURP) study 
showed that heavy metals, organics, coliform bacteria, nutrients, oxygen demanding 
substances (e.g., decaying vegetation), and total suspended solids are found at 
relatively high levels in storm water and non-storm water discharges.29  It also found 
that MS4 discharges draining residential, commercial, and light industrial areas contain 
significant loadings of total suspended solids and other pollutants.  The Basin Plan 
goes on to identify runoff pollutants to include lawn and garden chemicals, household 
and automotive care products dumped or drained on streets, and sediment that erodes 
from construction sites.30  In addition, the State Board Urban Runoff Technical 
Advisory Committee (TAC) finds that urban runoff pollutants include sediments, 
nutrients, oxygen-demanding substances, heavy metals, petroleum hydrocarbons, 
pathogenic bacteria, viruses, and pesticides.31  Runoff that flows over streets, parking 
lots, construction sites, and industrial, commercial, residential, and municipal areas 
carries these untreated pollutants through storm drain networks directly to the 
receiving waters of the San Diego Region. 
 
Finding C.4.  The discharge of pollutants and/or increased flows from MS4s may 
cause or threaten to cause the concentration of pollutants to exceed applicable 
receiving water quality objectives and impair or threaten to impair designated 
beneficial uses resulting in a condition of pollution (i.e., unreasonable impairment of 
water quality for designated beneficial uses), contamination, or nuisance. 
 
Discussion of Finding C.4.  The 1992, 1994, and 1996 National Water Quality 
Inventory Reports to Congress prepared by USEPA showed a trend of impairment in 
the nation’s waters from contaminated storm and non-storm water runoff.32  The 1998 
National Water Quality Inventory Report showed that runoff discharges affect 11 
percent of rivers, 12 percent of lakes, and 28 percent of estuaries.  The report states 
that ocean shoreline impairment due to runoff increased from 55 percent in 1996 to 63 
percent in 1998.  The report notes that runoff discharges are the leading source of 
pollution and the main factor in the degradation of surface water quality in California’s 
coastal waters, rivers, and streams.  Furthermore, the NURP study found that pollutant 
levels from illicit non-storm water discharges were high enough to significantly degrade 
receiving water quality, and threaten aquatic life, wildlife, and human health.33  
 

                                            
29 Ibid. 
30 Regional Board, 1994.  Water Quality Control Plan, San Diego Basin, Region 9.  San Diego. 
31 State Board, 1994.  Urban Runoff Technical Advisory Committee Report and Recommendations. Nonpoint 
Source Management Program.   
32 USEPA, 2000.  Quality of Our Nation’s Waters: Summary of the National Water Quality Inventory 1998 Report to 
Congress – USEPA 841-S-00-001; Water Quality Conditions in the United States: Profile from the 1998 National 
Water Quality Inventory Report to Congress – USEPA 841-F-00-006. 
33 USEPA, 1993. Results of the Nationwide Urban Runoff Program, Volume 1 – Final Report. 
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In addition, the Region’s CWA section 303(d) list, which identifies water bodies with 
impaired beneficial uses within the region, also indicates that the impacts of storm 
water and non-storm water runoff on receiving waters are significant.  Many of the 
impaired water bodies on the 303(d) list are impaired by constituents that have been 
found at high levels within storm water and non-storm water runoff by the County of 
Orange storm water monitoring program.34  Examples of constituents frequently 
responsible for beneficial use impairment include indicator fecal bacteria, heavy 
metals, and sediment; these constituents have been found at high levels in runoff both 
regionally and nationwide.35,36 In addition, impairments may be caused by synergistic 
effects of multiple contaminants or by pollutants not currently monitored by storm 
water programs37. 
 
Finding C.5.  Pollutants in runoff can threaten and adversely affect human health.  
Human illnesses have been clearly linked to recreating near storm drains flowing to 
coastal waters.  Also, runoff pollutants in receiving waters can bioaccumulate in the 
tissues of invertebrates and fish, which may be eventually consumed by humans. 
 

                                            
34 County of Orange, 2006.  Orange County Municipal Copermittees 2005-2006 Annual Storm Water Program 
Report, Section 11. 
35 Ibid. 
36 USEPA, 1983.  Results of the Nationwide Urban Runoff Program, Volume 1 – Final Report.  
37 County of Orange, 2006.  Orange County Municipal Copermittees 2005-2006 Annual Storm Water Program 
Report, Section 11.  
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Discussion of Finding C.5.   A landmark study, conducted by the Santa Monica Bay 
Restoration Project, found that there was an increased occurrence of illness in people 
that swam in proximity to a flowing storm drain.38   A study of south Huntington Beach 
and north Newport Beach (both located in northern Orange County) found that an 
illness rate of about 0.8 percent among bathers at those beaches resulted in about $3 
million annually in health-related expenses.39   Furthermore, runoff pollutants in 
receiving waters can bioaccumulate in the tissues of invertebrates and fish, which may 
eventually be consumed by humans.  Pollutants such as heavy metals and pesticides, 
which are commonly found in MS4 runoff, have been found to bioaccumulate and 
biomagnify in long-lived organisms at the higher trophic levels.40  Since many aquatic 
species are utilized for human consumption, toxic substances accumulated in species’ 
tissues can pose a significant threat to public health.  USEPA supports this finding 
when it states, “As runoff flows over areas altered by development, it picks up harmful 
sediment and chemicals such as oil and grease, pesticides, heavy metals, and 
nutrients (e.g., nitrogen and phosphorus).  These pollutants often become suspended 
in runoff and are carried to receiving waters, such and lakes, ponds, and streams.  
Once deposited, these pollutants can enter the food chain through small aquatic life, 
eventually entering the tissues of fish and humans.”41 
 
Finding C.6.  Runoff discharges from MS4s often contain pollutants that cause toxicity 
to aquatic organisms (i.e., adverse responses of organisms to chemicals or physical 
agents ranging from mortality to physiological responses such as impaired 
reproduction or growth anomalies).  Toxic pollutants impact the overall quality of 
aquatic systems and beneficial uses of receiving waters. 
 

                                            
38 Haile, R.W., et al., 1996.  An Epidemiological Study of Possible Adverse Health Effects of Swimming in Santa 
Monica Bay.  Santa Monica Bay Restoration Project. 
39 Dwight, R.H., et al., 2005.  Estimating the Economic Burden From Illnesses Associated With Recreational 
Coastal Water Pollution – A Case Study in Orange County, California.  Journal of Enviro. Management  Vol.76. 
No.2 p.95-103.   Also reported in: Los Angeles Times, May 2, 2005.  Here’s What Ocean Germs Cost You:  A UC 
Irvine Study Tallies the Cost of Treatment and Lost Wages for Beachgoers Who Get Sick.  
40 Abel, P.D, 1996.  Water Pollution Biology. 
41 USEPA, 2000.  Storm Water Phase II Compliance Assistance Guide.  Washington D.C.  EPA 833-R-00-002. 
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Discussion of Finding C.6.  The Copermittees’ monitoring data exhibits frequent 
toxic conditions in runoff during storm events and dry weather.  Toxicity is observed in 
both fresh and marine receiving waters, but varies significantly within and among sites 
and over time.  However, according to the County of Orange, toxicity in both dry and 
wet weather appears concentrated along the coast.  This supports the conclusion that 
toxicity is associated with anthropogenic activities and is caused by pollutants that flow 
downstream and become concentrated near the bottom of developed watersheds.  
Physical channel modification and hydromodification are also greatest near the coast 
and likely contribute to findings of toxicity.  The cause of toxicity may vary between 
locations, dates, and indicator organisms.  The actual cause may be influenced by 
various factors such as development, runoff management, habitat modification, 
hydromodification, and native aquatic environment.  Toxicity identification evaluations 
(TIEs) have failed to confirm initial findings of toxicity.  Follow-up studies by the County 
of Orange implicate both pollutants and physical stream habitat degradation (e.g. 
channel modification and hydromodification) as factors related to toxicity findings.42 
 
Finding C.7.   The Copermittees discharge runoff into lakes, drinking water reservoirs, 
rivers, streams, creeks, bays, estuaries, coastal lagoons, the Pacific Ocean, and 
tributaries thereto within one of the eleven hydrologic units (San Juan Hydrologic Unit) 
comprising the San Diego Region as shown in Tables 2a and 2b.  Some of the 
receiving water bodies have been designated as impaired by the Regional Board and 
the United States Environmental Protection Agency (USEPA) in 2006 pursuant to 
CWA section 303(d).  Also shown in the Tables are the watershed management areas 
(WMAs) as defined in the Regional Board report, Watershed Management Approach, 
January 2002. 
 
Discussion of Finding C.7.  This finding identifies the Copermittees responsible for 
MS4 discharges in each watershed management area.  The list is identical to Order 
No. R9-2002-0001.  The CWA Section 303(d) List of Impaired Waters, 2006 Update 
has been approved by the Regional Board, State Board, and USEPA. 43  This 303(d) 
list identifies waters that do not meet water quality standards after applying certain 
required technology-based effluent limits (“impaired” water bodies).  As part of this 
listing process, states are required to prioritize waters/watersheds for future 
development of Total Maximum Daily Loads (TMDLs).  The listed 303(d) pollutant(s) of 
concern do not necessarily reflect impairment of the entire corresponding WMA or all 
corresponding major surface water bodies.  The specific impaired portions of each 
WMA are listed in the State Board’s 2006 Section 303(d) List of Water Quality Limited 
Segments.   
 

                                            
42 County of Orange, 2006.  Orange County Municipal Copermittees 2005-2006 Annual Storm Water Program 
Report, Section 11.  
43 The approved 2006 Clean Water Act Section 303(d) List of Water Quality Limited Segments is on-line at: 
http://www.waterboards.ca.gov/tmdl/303d_lists2006.html 
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Finding C.8. Trash is a persistent pollutant which can enter receiving waters from the 
MS4 resulting in accumulation and transport in receiving waters over time.  Trash 
poses a serious threat to the Beneficial Uses of the receiving waters, including, but not 
limited to, human health, rare and endangered species, navigation and human 
recreation. 
 
Discussion of Finding C.8. The Copermittees to date have documented high 
volumes of trash coming from the MS4 system and in receiving waters.44 
 
The Basin Plan specifies the following narrative Water Quality Objective (WQO) for 
Floating Material: 

“Waters shall not contain floating material, including solids, liquids, foams, and 
scum in concentrations which cause nuisance or adversely affect beneficial 
uses.” 

 
The Basin Plan specifies the following narrative WQO for Suspended and Settleable 
Solids: Material: 

“Waters shall not contain suspended and settleable solids in concentrations of 
solids that cause nuisance or adversely affect beneficial uses.” 

 
Additionally, high density urban areas in Southern California have been shown to be 
responsible for up to 60 percent of the trash that enters receiving waters from the 
MS4.45  The retrofitting of existing MS4 systems, such as catch basins, in targeted 
high trash areas can result in significant reductions in the amount of trash entering 
receiving waters from the MS4.    
 
Trash, as litter in both solid and liquid form, is consistently found on and adjacent to 
roadways.  A California Department of Transportation Litter Management Pilot Study 
found that of roadway trash, plastics and Styrofoam accounted for 33 percent of trash 
by weight, and 43 percent by volume.  Further, the study found that approximately 80 
percent of the litter associated with roadways was floatable, indicating that, without 
capture, this litter would enter Waters of the State after a storm event, resulting in the 
impairment of Beneficial Uses.46  The study, however, relied upon a mesh capture size 
of 0.25 inches (6.35 millimeters).  This size is too large to effectively capture plastic 
pre-production pellets (aka “nurdles”), which are roughly 3 mm in size, and likely 
underestimated the total contribution of plastics. Plastics, including pre-production 
pellets, have been found to be the dominant pollutant on beaches in the County of 
Orange.47  Furthermore, pre-production plastic pellets, which are small enough to be 
easily digested, have been found to carry persistent organic pollutants, including PCBs 

                                            
44 Aliso Creek Watershed 27th, 28th, 29th and 30th Quarterly Progress Reports. 2007-2008. 
45 The City of Los Angeles Meets Trash TMDLs Compliance with CB Inserts and Opening Covers.  August 06, 
2008. 
46 California Department of Transportation District 7 Litter Management Pilot Study. June 26, 2000. 
47 Moore, S.L., Gregorio, D., Carreon, M., Weisberg, S.B. and M. K. Leecaster. 1998. Composition and Distribution 
of Beach Debris in Orange County, California. Marine Pollution Bulletin. Vol. 42 
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and DDT.48 
 
Finding C.9.  The Copermittees’ water quality monitoring data submitted to date 
documents persistent violations of Basin Plan water quality objectives for various 
runoff-related pollutants (fecal coliform bacteria, total suspended solids, turbidity, 
metals, etc.) at various watershed monitoring stations.   Persistent toxicity has also 
been observed at some watershed monitoring stations.  In addition, bioassessment 
data indicates that the majority of urbanized receiving waters have Poor to Very Poor 
Index of Biotic Integrity ratings.  In sum, the above findings indicate that runoff 
discharges are causing or contributing to water quality impairments, and are a leading 
cause of such impairments in Orange County.   
 
Discussion of Finding C.9.   The Copermittees have produced data that 
demonstrates water quality objectives are frequently not met during dry and wet 
weather.  The 2006 Report of Waste Discharge and the 2005-06 Annual Reports 
document that receiving water monitoring stations often fail to meet water quality 
objectives established in the Basin Plan.  Similar conclusions are found in monitoring 
reported to the Regional Board pursuant to Investigative Orders issued between 2001 
and 2006 for Aliso Creek, Salt Creek49, Prima Deshecha50, and North Creek at Doheny 
Beach51.  Monitoring reported to the State Board pursuant to funding grant agreements 
also demonstrates that discharges from MS4s routinely exceed water quality 
objectives. 52,53, 54, 55, 56.   
 

                                            
48 Rios, L.M., Moore, C. and Patrick R. Jones. 2007. Persistent organic pollutants carried by synthetic polymers in 
the ocean environment. Marine Pollution Bulletin. Vol. 54. 
49 An Investigative Order was issued on March 6, 2003 to the City of Dana Point for water quality conditions of Salt 
Creek near Monarch Beach. 
50 An Investigative Order was issued on July 3, 2002 to the City of San Clemente and the County of Orange for 
water quality conditions of Prima Deshecha Canada (including Poche Beach). 
51 Investigative Order No. R9-2006-0039 was issued on April 4, 2006 to the City of Dana Point and Quantum 
Ozone, Inc. for an assessment of water quality conditions at North Creek, Doheny Beach. 
52 City of Dana Point.  2005. Final Report for the Del Obispo Storm Drain Project. Prepared for the State Water 
Resources Control Board Agreement No. 02-216-550-0. 
53 City of Dana Point. 2004. Final Report For The Alipaz Storm Drain Treatment And Low Flow Diversion Project” by 
the City of Dana Point.  Prepared for State Water Resources Control Board Agreement Number: 01-068-550-0. 
54 James Volz. 2005.  Final Report for Poche Beach Urban Runoff Ultraviolet Light Bacteria Disinfection Project. 
Prepared by the County of Orange for State Water Resources Control Board Agreement No. 01-236-550-1. 
55 Max Anderson. 2005.  Final Report: Aliso Beach Clean Beach Initiatives, J01P28 Interim Water Quality 
Improvement Package Plant Best Management Practices. Prepared by the County of Orange for State Water 
Resources Control Board Agreement No. 01-227-550-0. 
56 City of Laguna Niguel and CH2MHILL.  2004.  Final Report: Wetland Capture and Treatment (WetCAT) Network. 
Prepared for State Water Resources Control Board Agreement No. 01-122-259-0. 
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Water quality in receiving waters downstream of MS4 discharges fail to meet Ocean 
Plan standards57, California Toxics Rule standards58, and Basin Plan objectives.  Data 
submitted in the MS4 Annual Reports indicate that at various times chemical, bacteria, 
pesticide, and metal concentrations may exceed water quality objectives in marine and 
fresh water receiving waters in both wet and dry weather conditions.  Although wet 
weather MS4 effluent data is not generally reported, dry-weather non-storm water MS4 
effluent data demonstrates that the effluent contains concentrations of pollutants that 
would exceed receiving water quality objectives. 
 
In most of these watersheds, there are no other significant NPDES permits 
discharging to the creeks.  For instance, there are no live-stream discharges of treated 
waste water in south Orange County. The few NPDES permits in the watersheds are 
mainly for recycled water which only discharges occasionally during the rainy season.  
Because the water quality monitoring indicates exceedances of water quality 
standards and MS4 discharges are the main source of pollutants in the watersheds, it 
can be inferred that the MS4 discharges are causing or contributing to water quality 
impairments, and are a leading cause of such impairments in Orange County. 
 
Finding C.10.  When natural vegetated pervious ground cover is converted to 
impervious surfaces such as paved highways, streets, rooftops, and parking lots, the 
natural absorption and infiltration abilities of the land are lost.  Therefore, runoff leaving 
a developed area is significantly greater in runoff volume, velocity, and peak flow rate 
than pre-development runoff from the same area.  Runoff durations can also increase 
as a result of flood control and other efforts to control peak flow rates.  Increased 
volume, velocity, rate, and duration of runoff greatly accelerate the erosion of 
downstream natural channels.  Significant declines in the biological integrity and 
physical habitat of streams and other receiving waters have been found to occur with 
as little as a 3-5 percent conversion from natural to impervious surfaces.  The 
increased runoff characteristics from new development must be controlled to protect 
against increased erosion of channel beds and banks, sediment pollutant generation, 
or other impacts to beneficial uses and stream habitat due to increased erosive force.     
 
Finding C.11.  Development creates new pollution sources as human population 
density increases and brings with it proportionately higher levels of car emissions, car 
maintenance wastes, municipal sewage, pesticides, household hazardous wastes, pet 
wastes, trash, etc. which can either be washed or directly dumped into the MS4.  As a 
result, the runoff leaving the developed area is significantly greater in pollutant load 
than the pre-development runoff from the same area.   These increased pollutant 
loads must be controlled to protect downstream receiving water quality.   
 
 

                                            
57 The Basin Plan incorporates terms and conditions of the State Board’s Water Quality Control Plan for Ocean 
Waters of California (Ocean Plan) as a water quality objective for Ocean Waters in the San Diego Region. 
58 The California Toxics Rule criteria promulgated by the USEPA are directly applicable water quality standards for 
certain priority toxic pollutants in inland surface waters and enclosed bays and estuaries in California. 
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Discussion of Findings C.10 and C.11.   
The Natural Resources Defense Council (NRDC) 1999 Report, “Stormwater 
Strategies, Community Responses to Runoff Pollution” identifies two main causes of 
the storm water pollution problem in developed areas.  Both causes are directly related 
to development: 
 

1.  Increased volume and velocity of surface runoff.  There are three types of 
human-made impervious covers that increase the volume and velocity of runoff: 
(i) rooftop, (ii) transportation imperviousness, and (iii) non-porous (impervious) 
surfaces.  As these impervious surfaces increase, infiltration will decrease, 
forcing more water to run off the surface, picking up speed and pollutants.   
 
2.  The concentration of pollutants in the runoff.  Certain industrial, commercial, 
residential and construction activities are large contributors of pollutant 
concentrations in storm water runoff.  As human population density increases, it 
brings with it proportionately higher levels of car emissions, car maintenance 
wastes, municipal sewage, pesticides, household hazardous wastes, pet 
wastes, trash, etc.   

 
As a result of these two causes, runoff leaving developed areas is significantly greater 
in volume, velocity, and pollutant load than pre-development runoff from the same 
area.     
 
By accommodating the traditional approach to storm water management, development 
has also altered the flow regime (rate, magnitude, frequency, timing, and flashiness of 
runoff) that supports aquatic and riparian habitats.  These hydrologic changes are 
driven by the loss of water storage capacity in the watersheds,59 and exacerbated by 
physical alterations of the stream channel network. 60    This relationship between 
development and stream channel integrity has been documented nationally and in 
southern California.  
 

                                            
59 Konrad, Christopher P. and Derek K. Booth, 2005. Hydrologic Changes in Urban Streams and Their Ecological 
Significance.  American Fisheries Society Symposium  Vol.47 pp.157-177. 
60 Poff. N.L. et al. 1997.   The Natural Flow Regime: A paradigm for river conservation and restoration.  Bioscience 
Vol. 47, No. 11, pp.769-784. 
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Hydrologic changes from development also directly and indirectly adversely affect 
wetlands.  Natural wetlands support many beneficial uses and provide important 
water-quality related ecological services, including pollutant removal, flood attenuation, 
and groundwater recharge.61   The Center for Watershed Protection recently provided 
USEPA with a synthesis of more than 100 scientific studies on the direct and indirect 
impacts of development, particularly urbanization, on wetlands and the role wetlands 
play in watershed quality.  The report found that the three changes from land 
development with the most potential to impact wetlands include: Increased storm 
water runoff; decreased groundwater recharge; and flow constriction.62   Each of these 
changes can often be avoided or minimized by implementing LID and 
hydromodification BMPs. 
 
When Order No. R9-2002-01 was adopted, studies had shown that the level of 
imperviousness in an area strongly correlates with the quality of nearby receiving 
waters.63  One comprehensive study, which looked at numerous areas, variables, and 
methods, revealed that stream degradation occurs at levels of imperviousness as low 
as 10 – 20 percent.64  Stream degradation is a decline in the biological integrity and 
physical habitat conditions that are necessary to support natural biological diversity.  
For instance, few urban streams can support diverse benthic communities with 
imperviousness greater than or equal to 25 percent.65  To provide some perspective, a 
medium density, single-family home area can be from 25 percent to 60 percent 
impervious (variation due to street and parking design).66  
 
More recently, a report on the effects of impervious in southern California streams 
found that local ephemeral and intermittent streams are more sensitive to such effects 
than streams in other parts of the country.  This study, by the Southern California 
Coastal Water Research Program, estimated a threshold of response at a two to three 
percent change in percent of impervious cover in a watershed. 67  This threshold is 
lower than the previously reported estimates by the USEPA that were cited in the Fact 
Sheet for Order No. R9-2002-01. 
 

                                            
61 Wright, Tiffany, et al. 2006. “Direct and Indirect Impacts of Urbanization on Wetland Quality.”  Prepared by the 
Center for Watershed Protection.  Available at: http://www.cwp.org. 81p. 
62 Ibid p.26 
63 USEPA, 1999.  Part II.  40 CFR Parts 9, 122, 123, and 124.  National Pollutant Discharge Elimination System – 

Regulations for Revision of the Water Pollution Control Program Addressing Storm Water Discharges; Final 
Rule.  Federal Register.   

64 Ibid. 
65 Ibid. 
66 Schueler, T.R., 1994.  The Importance of Imperviousness. Watershed Protection Techniques. As cited in 64 Fed. 
Reg. 68725. 
67 Coleman, Derrick, et al. 2005.  Effect of Increases in Peak Flows and Imperviousness on the Morphology of 
Southern California Streams. Technical Report No. 450 of the Southern California Coastal Water Research Project. 
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To demonstrate the principle of increased volume and velocity of runoff from 
urbanization, Figure 1 shows the flow rate of an urban vs. a natural stream.  What the 
figure demonstrates is that urban stream flows have greater peaks and volumes, as 
well as shorter retention times than natural stream flows.  The greater peak flows and 
volumes result in stream degradation through increased erosion of stream banks and 
damage to aquatic habitat.  The shorter retention times result in less time for 
sediments and other pollutants to settle before being carried out to the ocean.  This 
sediment, and the associated pollutants it carries, can be a significant cause of water 
quality degradation.    
 
Figure 1.  Flow Rate of Urban and Natural Streams68 

 
 
Increased volume and velocity of runoff adversely impacts receiving waters and their 
beneficial uses in many ways.  According to the Urban Runoff TAC report,69 increases 
in population density and imperviousness result in changes to stream hydrology 
including: 
 

1. Increased peak discharges compared to pre-development levels; 
2. Increased volume of storm water runoff with each storm compared to pre-

development levels; 
3. Decreased travel time to reach receiving water; increased frequency and severity 

of floods; 
4. Reduced stream flow during prolonged periods of dry weather due to reduced 

levels of infiltration; 
5. Increased runoff velocity during storms due to a combination of effects of higher 

discharge peaks, rapid time of concentration, and smoother hydraulic surfaces 
from channelization; and 

                                            
68 Adapted from Schueler, T.R., 1987.  Controlling Urban Runoff: A Practical Manual for Planning and Designing 
Urban BMPs. Metropolitan Washington Council of Governments. 
69 State Board, 1994.  Urban Runoff Technical Advisory Committee Report and Recommendations.  Nonpoint 

Source Management Program.   
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6. Decreased infiltration and diminished ground water recharge. 
 
Even though the rainfall depths in arid watersheds are lower, watershed development 
can greatly increase peak discharge rates during rare flood events.70  A study 
conducted in arid watersheds around Riverside, CA showed that, over two decades, 
impervious cover increased from 9 percent to 22 percent, which resulted in an 
increase of more than 100 percent in the peak flow rate for the two-year storm event.  
The study also showed that the average annual storm water runoff volume had 
increased by 115 percent to 130 percent over the same time span.71   
 
Prior hydromodification studies in California have shown that the increase in 
impervious cover, and thus change in runoff  volume, velocity, rate, and duration, 
results in a shift in the range of storms that produce geomorphically significant flows 
within receiving waters (see above discussion).  Additionally, studies in California have 
determined that ninety percent of the geomorphic “work” done within channels 
receiving flows from developed areas now occurs from flows below the 10 year peak 
flow event.72   
 
This increased volume, velocity, rate, and duration of runoff greatly accelerates the 
erosion of the beds and banks within downstream receiving waters.  Additionally, 
storm water flows which runoff directly from impervious surfaces into the MS4 and thus 
receiving waters prevent the associated runoff of natural sediments which would occur 
in pre-project conditions.  This combined alteration of the physical condition of storm 
water runoff results in accelerated downstream erosion of receiving water bed and 
banks.  The excessive erosion of stream beds and banks releases pollutants found in 
soils into receiving waters, degrades macroinvertebrate habitat (see D.2.c), eliminates 
spawning habitat, reduces associated wetland and riparian habitat, and threatens 
existing infrastructure adjacent to receiving waters.  Bank sloughing within creeks and 
streams increases the pollutant loading to those receiving waters, particularly for 
turbidity and phosphorous.73  In arid environments, accelerated channel erosion has 
been shown to have synergistic impacts within watersheds.  Increased channel 
erosion within Las Vegas wash has resulted in the loss of over 1,000 acres of wetland 
and riparian habitat, released additional pollutants into downstream receiving waters, 
and eliminated in-stream habitat and water quality conditions required for existing 
threatened and endangered species.74   
 
 
 

                                            
70 Schueler and Holland, 2000.  Storm Water Strategies for Arid and Semi-Arid Watersheds (Article 66).  The 

Practice of Watershed Protection.  P. 695-706. 
71 Ibid. 
72 Santa Clara Valley Hydromodification Management Plan. April 21, 2005. 
73 Sekely, A.C., Mulla, D.J. and D.W. Bauer. 2002. Streambank slumping and its contribution to the phosphorus and  
    suspended sediment loads of the Blue Earth River, Minnesota.  Journal of Soil and Water Conservation. 
   September 2002 vol. 57 no. 5 243-250. 
74 Tuttle, P.L.. and E..L.. Orsak. 2002.  Las Vegas Wash Water Quality and Implications to Fish and Wildlife.  U.S. 
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Regarding the impact of development on storm water runoff pollutant loads, the 
Regional Board’s Basin Plan states:  

 
Nonpoint source pollution is primarily the result of man’s uses of land such as 
urbanization, roads and highways, vehicles, agriculture, construction, industry, 
mineral extraction, physical habitat alteration (dredging/filling), 
hydromodification (diversion, impoundment, channelization), silviculture 
(logging), and other activities which disturb land.75 As a result, when rain falls on 
and drains through urban freeways, industries, construction sites, and 
neighborhoods it picks up a multitude of pollutants.  The pollutants can be 
dissolved in the runoff and quickly transported by gravity flow through a vast 
network of concrete channels and underground pipes referred to as storm water 
conveyance systems.  Such systems ultimately discharge the polluted runoff, 
without treatment, into the nation’s creeks, rivers, estuaries, bays, and oceans.76   
 

According to the Center for Watershed Protection, urbanization strongly shapes the 
quality of both surface and ground water in arid and semi-arid regions of the 
southwest.  Since rain events are so rare, pollutants have more time to build up on 
impervious surfaces compared to humid regions.  Therefore, the pollutant 
concentrations of storm water runoff from arid watersheds tends to be higher than that 
of humid watersheds.77   The effect of antecedent rainfall events is demonstrated in a 
recent report from the California Department of Transportation (Caltrans) that found 
the concept of a seasonal first flush is applicable to the southern California climate.78 
 
Finding C.12.  Development and urbanization especially threaten environmentally 
sensitive areas (ESAs), such as water bodies designated as supporting a RARE 
beneficial use (supporting rare, threatened or endangered species) and CWA 303(d)-
impaired water bodies.  Such areas have a much lower capacity to withstand pollutant 
shocks than might be acceptable in other areas.  In essence, development that is 
ordinarily insignificant in its impact on the environment may become significant in a 
particularly sensitive environment.  Therefore, additional control to reduce storm water 
pollutants from new and existing development may be necessary for areas adjacent to 
or discharging directly to an ESA. 
 

                                                                                                                                           
    Fish and Wildlife Service.  
75 Regional Board, 1994. Water Quality Control Plan for the San Diego Basin. P. 4-66. 
76 Ibid. P. 4-69 - 4-70. 
77 Schueler and Holland, 2000.  Storm Water Strategies for Arid and Semi-Arid Watersheds (Article 66).  The 

Practice of Watershed Protection.  P. 695-706. 
78 Stenstrom, Michael and Masoud Kayhanian, 2005.  First Flush Phenomenon Characterization. Prepared for 
Caltrans. Report No. CTSW-RT-05-73-02.6   Study jointly performed by UCLA and UCD. Most of the data 
presented was collected from three highly urbanized highway sites in west Los Angeles. Much effort went into 
developing a quantitative way of defining the mass first flush. Other aspects include: variability of water quality 
during storm events, litter characteristics, correlation among constituents, first flush of organics and particle size 
distribution, new methods for measuring oil and grease, and grab and composite sampling strategies. The report is 
available on-line at: http://www.dot.ca.gov/hq/env/stormwater/special/newsetup/ 
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Discussion of Finding C.12.  ESAs are defined in the Order as “Areas that include 
but are not limited to all CWA Section 303(d) impaired water bodies; areas designated 
as Areas of Special Biological Significance by the Basin Plan ; water bodies 
designated with the RARE beneficial use by the Basin Plan; areas designated as 
preserves or their equivalent under the Natural Communities Conservation Program 
within the Cities and County of Orange; and any other equivalent environmentally 
sensitive areas which have been identified by the Copermittees.”   
 
Areas that meet this definition are inherently sensitive habitats containing unique, rare, 
threatened, or endangered species, or are not achieving their designated beneficial 
uses.  As discussed above, runoff is known to contain a wide range of pollutants and 
has demonstrated toxicity to plants and animals.  Therefore, it is necessary to apply 
additional storm water controls for developments within, adjacent to, or directly 
discharging to ESAs.  This need for additional storm water controls is addressed within 
each component of the Order.  USEPA supports the requirement for additional storm 
water controls, stating “For construction sites that discharge to receiving waters that do 
not support their designated use or other waters of special concern, additional 
construction site controls are probably warranted and should be strongly considered.”79  
Further support for requiring additional controls to reduce pollutants in storm water 
discharges to ESAs can be found in Mitigation of Storm Water Impacts From New 
Developments in Environmentally Sensitive Areas, a technical report written by the 
LARWQCB.80 
 
ESAs within the area subject to this Order are expected to be substantially similar to 
the previous Order.  Additions may be necessary once the South County Natural 
Community Conservation Plan/Habitat Conservation Plan (NCCP/HCP) is formally 
adopted.  Other modifications may reflect updated descriptions or findings of 
threatened or endangered aquatic species.  
 
Finding C.13.  Although dependent on several factors, the risks typically associated 
with properly managed infiltration of runoff (especially from residential land use areas) 
are not significant.  The risks associated with infiltration can be managed by many 
techniques, including (1) designing landscape drainage features that promote 
infiltration of runoff, but do not “inject” runoff (injection bypasses the natural processes 
of filtering and transformation that occur in the soil); (2) taking reasonable steps to 
prevent the illegal disposal of wastes; (3) protecting footings and foundations; (4) 
ensuring that each drainage feature is adequately maintained in perpetuity; and (5) 
pretreatment.   
 

                                            
79 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 

from Municipal Separate Storm Sewer Systems.  Washington D.C.  EPA/833-B-92-002. 
80 LARWQCB, 2001.  Mitigation of Storm Water Impacts From New Developments In Environmentally Sensitive 

Areas.   
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Discussion of Finding C.13.   Infiltration is an effective means for managing runoff.  
However, measures must be taken to protect groundwater quality when infiltration of 
runoff is implemented.  USEPA supports runoff infiltration and provides guidance for 
protection of groundwater:  “With a reasonable degree of site-specific design 
considerations to compensate for soil characteristics, infiltration may be very effective 
in controlling both urban runoff quality and quantity problems.  This strategy 
encourages infiltration of urban runoff to replace the natural infiltration capacity lost 
through urbanization and to use the natural filtering and sorption capacity of soils to 
remove pollutants; however, the potential for some types of urban runoff to 
contaminate groundwater through infiltration requires some restrictions.”81  The 
restrictions placed on runoff infiltration in this Order are based on recommendations 
provided by the USEPA Risk Reduction Engineering Laboratory.  The State Board 
found in Order WQ 2000-11 on the appeal of the LARWQCB’s Standard Urban Storm 
Water Mitigation Plan (SUSMP) requirements that the guidance provided in the above 
referenced document by the USEPA Risk Reduction Engineering Laboratory is 
sufficient for the protection of groundwater quality from runoff infiltration.  To further 
protect groundwater quality, the Order also includes guidance from the LARWQCB,82 
the State of Washington,83 and the State of Maryland.84  Subsequently, the California 
Storm Water Quality Association (CASQA) has produced technical guidance for post-
construction treatment BMPs to protect ground water quality85. 
 
Finding C.14. Non-storm water (dry weather) discharge from the MS4 is not 
considered a storm water (wet weather) discharge and therefore is not subject to 
regulation under the Maximum Extent Practicable (MEP) standard from CWA 
402(p)(3)(B)(iii), which is explicitly for “Municipal … Stormwater Discharges (emphasis 
added)” from the MS4.  Non-storm water discharges, per CWA 402(p)(3)(B)(ii), are to 
be effectively prohibited.  Such dry weather non-storm water discharges have been 
shown to contribute significant levels of pollutants and flow in arid, developed 
Southern California watersheds and are not to be effectively prohibited under the 
Clean Water Act. 
 
Discussion of Finding C.14. 
 
Permitting Framework 
The Clean Water Act (CWA) employs the strategy of prohibiting the discharge of any 
pollutant from a point source into waters of the United States unless the discharger of 
the pollutant(s) obtains a NPDES permit pursuant to Section 402 of the Clean Water 

                                            
81 USEPA, 1994.  Potential Groundwater Contamination from Intentional and Nonintentional Stormwater Infiltration.  
EPA 600 SR-94 051. 
82 LARWQCB, 2000.  Standard Urban Storm Water Mitigation Plan for Los Angeles County and Cities in Los 
Angeles County.     
83 Washington State Department of Ecology, 1999.  Draft Stormwater Management in Washington State.  Volume V 
– Runoff Treatment BMPs. Pub. No. 99-15.  
84 Maryland Department of the Environment, 1999.  2000 Maryland Stormwater Design Manual. Volume I.  
85 CASQA.  The New Development and Redevelopment Handbook, 2003. Available on-line at 
http://www.cabmphandbooks.org/Development.asp 
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Act.  The discharge of storm water and/or non-storm water from an MS4 system is 
considered a discharge from a point source.  As discussed below, however, the Clean 
Water Act regulates storm water and non-storm water discharges under different 
standards.    
 
In 1987 the CWA was amended to include provisions that specifically concerned 
NPDES permitting requirements for storm water discharges from MS4 systems.  
Section 402(p) of the CWA regulates the discharge of storm water from a point source, 
the municipal separate storm sewers.  Such discharges of storm water are subject to 
the maximum extent practicable (MEP) storm water standard and the related iterative 
process.  The MEP standard for storm water discharges reflects Congress’ recognition 
that the variability of flow and intensity of storm events render difficult strict compliance 
with water quality standards by MS4s.  However, this standard was not considered 
applicable to non-storm water discharges, which under 402(p) are required to be 
effectively prohibited from entering the MS4.  Clearly, if non-storm water discharges 
must be effectively prohibited from entering the MS4, the very next requirement 
(402(p)(3)(B)(iii)) requiring discharges from the MS4 be reduced to the MEP intends 
that the discharge of pollutants be limited to storm water.  Unless exempt or authorized 
under a separate NPDES permit, non-storm water discharges are not authorized to 
enter the MS4 in the first instance and are considered to be illicit discharges.  
 
The Federal Register further clarifies that such discharges through an MS4 are not 
authorized under the CWA  (55 Fed. Reg. 47995): 

“Today’s rule defines the term “illicit discharge” to describe any discharge 
through a municipal separate storm sewer system that is not composed entirely 
of storm water and that is not covered by an NPDES permit.  Such illicit 
discharges are not authorized under the Clean Water Act.  Section 402(p(3)(B) 
requires that permits for discharges from municipal separate storm sewers 
require the municipality to “effectively prohibit” non-storm water discharges from 
the municipal separate storm sewer…Ultimately, such non-storm water 
discharges through a municipal separate storm sewer must either be removed 
from the system or become subject to an NPDES permit.” 

 
The federal regulations (40 Code of Federal Regulations (CFR) 122.26(d)(vi)(2)(B)) 
require that the municipal separate storm sewer discharger prohibit “through 
ordinance, order or similar means, illicit discharges to the municipal separate storm 
sewer.”  As owners and operators of the MS4, Copermittees cannot passively receive 
discharges from third parties (Federal Register 68766) and thus are responsible for the 
discharge of any non-storm water from their MS4.   
 
The State Water Board’s recent precedential order (Order WQ-2009-0008) affirming a 
Los Angeles County MS4 permit modification, consistent with USEPA’s prior 
interpretations, recognizes that “[n]either the Clean Water Act nor the federal storm 
water regulations define ‘non-storm water.’  ‘Illicit discharge’ is defined as any 
discharge to an MS4 ‘not composed entirely of storm water.’[fn].  Thus, ‘illicit 
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discharge’ is the most nearly applicable definition of ‘non-storm water’ found in federal 
law and is often used interchangeably with that term.”86   
 
Storm Water and Non-storm Water Definitions  
By definition non-storm water is not precipitation related. 40 CFR 122.26(b)(13) states 
that: “Storm water means storm water runoff, snowmelt runoff, and surface runoff and 
drainage.”   While “surface runoff and drainage” is not defined in federal law, it is 
related to precipitation events such as rain and/or snowmelt (see 55 Fed Reg 47995-
96).  The Federal Register (55, page 47995) includes an entire section on the 
definition of storm water and non-storm water.  The term “surface runoff and drainage” 
does not include all incidental flows in the MS4 system, but consists of flows relating to 
precipitation events as clarified by the Federal Register, USEPA’s documents and 
permitting, and other Regional Board Orders. 
 
The Federal Register (55 Fed Reg 47995-47996) provides clarification on the 
distinction between storm water and non-storm water discharges, including their 
regulation: 

“In response to the comments which requested EPA to define the term storm 
water broadly to include a number of classes of discharges which are not in 
any way related to precipitation events, EPA believes that this rulemaking 
is not an appropriate forum for addressing the appropriate regulation of 
such non-storm water discharges, even though some classes of non-storm 
water discharges may typically contain only minimal amounts of pollutants.  
Congress did not intend that the term storm water be used to describe any 
discharge that has a de minimis amount of pollutants, not did it intend for 
section 402(p) to be used to provide a moratorium from permitting other non-
storm water discharges.” 

 
As recently recognized by the State Water Board in a precedential decision upholding 
an MS4 permit modification adopted by the Los Angeles Regional Water Board, “U.S. 
EPA has previously rejected the notion that ‘storm water,’ as defined at 40 Code of 
Federal Regulations section 122.26(b)(13), includes dry weather flows.  In U.S. EPA’s 
preamble to the storm water regulations, U.S. EPA rejected an attempt to define storm 
water to include categories of discharges ‘not in any way related to precipitation 
events.’[fn].”87  Thus, USEPA has made it clear that it deems discharges unrelated to 
precipitation events to be non-storm water discharges. 40 CFR 122.26(d)(iv)(B) itself 
provides specific examples of non-storm water discharges: 
 

“…the following category of non-storm water discharges or flows shall only be 
addressed where such discharges are identified by the municipality as sources 
of pollutants to the United States: water line flushing, landscape irrigation, 

                                            
86 State Water Board Order WQ-2009-0008 (In the Matter of the Petition of County of Los Angeles and Los Angeles 
County Flood Control District, adopted August 4, 2009), p. 4. 
87 State Water Board Order WQ-2009-0008 (In the Matter of the Petition of County of Los Angeles and Los Angeles 
County Flood Control District, adopted August 4, 2009), p. 7. 
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diverted stream flows, rising ground waters, uncontaminated groundwater 
infiltration (as defined at 40 CFR 35.2005(20) to separate storm sewers, 
uncontaminated pumped groundwater,…” 

 
USEPA also removed street wash waters from the definition of storm water, as 
USEPA specifically identified this discharge as being non-storm water (55 Fed. Reg. 
page 47996).  Additionally, section 1.2.2.2. of USEPA’s Multi-Sector General Permit 
for Industrial Activities (MSGP-2000) considers fire hydrant flushings, irrigation 
drainage, landscape watering, and foundation or footing drains to be non-storm water 
discharges.  USEPA’s September 1999 Storm Water Management Fact Sheet for 
Non-Storm Water Discharges to Storm Sewers states that non-storm water discharges 
can include discharges of process water, air conditioning condensate, non-contact 
cooling water, vehicle wash water, or sanitary wastes. 
 
While these types of non-storm water discharges (or illicit discharges) may be 
regulated under storm water permits because as a practical matter they can enter and 
be discharged from the MS4 systems, they are not regulated as storm water 
discharges under the Clean Water Act because they are unrelated to precipitation 
events.  As indicated above, the State Water Resources Control Board recent 
discussion of this issue supports the conclusion that non-storm water discharges are 
unrelated to precipitation events.  In its Order affirming amendments to the Los 
Angeles County MS4 permit to implement a TMDL to control bacteria in dry weather 
flows,  the State Water Board rejected petitioners County of Los Angeles and the Los 
Angeles County Flood Control District implied assertion  that the definition of “storm 
water” contained in the federal regulations (defined as “surface run-off and drainage”) 
includes the run-off and drainage from non-storm events.  The State Water Board 
notes that the challenged permit provisions do not apply to storm water flows in that 
they apply only during dry weather conditions as defined in the permit.  In upholding 
the challenged order, the State Water Board notes that the Los Angeles Water Board’s 
permit language followed USEPA’s approach, referring to USEPA’s rejection of 
attempts to define storm water to include categories of discharges “not in any way 
related to precipitation events.”88  
 
Lastly, the Regional Board and State Board have issued multiple permits for non-storm 
water discharges, including, but not limited to, R9-2008-0002 (extracted groundwater), 
R9-2002-0020 (hydrostatic discharge) and 2006-008 DWQ (utility vaults), pursuant to 
section 402 of the CWA. 
 
Permitting Non-storm Water Discharges 
The U.S. EPA’s approach (and the Regional Board’s under its approved program) for 
non-storm water discharges from MS4s is to regulate these discharges under the 
existing 402 NPDES framework (Fed Reg 47995 and 48037 see below) for discharges 

                                            
88 State Water Board Order WQ-2009-0008 (In the Matter of the Petition of County of Los Angeles and Los Angeles 
County Flood Control District, adopted August 4, 2009), p. 7 (quoting 55 Fed. Reg. 47990. 47995). 
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to surface waters.  The NPDES program (40 CFR 122.44(d)) utilizes discharge 
prohibitions and effluent limitations as regulatory mechanisms to regulate non-storm 
water discharges, including the use of technology and water quality-based effluent 
limitations.  Non-numerical effluent limitations, such as BMPs for non-storm water 
discharges may only be authorized where numerical effluent limits are infeasible or 
where the practices are reasonably necessary to achieve effluent limitations and 
standards or to carry out the purposes and intent of the CWA (40 CFR 122.44(k) see 
below). 
 
The Federal Register (55, page 48037) provides clarification that non-storm water 
discharges from the MS4 are to be regulated under section 402, not 402(p): 

“Conveyances which continue to accept other “non-storm water” discharges 
(e.g. discharges without an NPDES permit) with the exceptions noted above 
(exempted discharges that are not a source of pollutants) do not meet the 
definition of municipal separate storm sewer and are not subject to 402(p)(3)(B) 
of the CWA unless such discharges are issued separate NPDES permits.  
Instead, conveyances which continue to accept non-storm water discharges 
which have not been issued separate NPDES permits are subject to sections 
301 and 402 of the CWA.” 

 
This regulatory approach is consistent with the approach recently upheld by the State 
Water Board in a precedential order adopted on August 4, 2009.  In this Order, the 
State Water Board rejected a challenge to amendments to the Los Angeles County 
MS4 permit that require compliance with receiving water limitations and discharge 
prohibitions for dry weather, non-storm water discharges.  Petitioners there argued 
that the receiving water limits and discharge prohibitions for dry weather dischargers 
were inappropriate and that the Los Angeles Water Board should instead have 
regulated the discharges with the maximum extent practicable standard, through an 
iterative process.  The State Water Board concludes that dry weather discharges, as 
defined in the permit and in the underlying TMDL, “are more appropriately regarded as 
non-storm water discharges, which the Clean Water Act requires to be effectively 
prohibited.”89   
 
As stated above, for NPDES permits under 402 of the CWA, the Code of Federal 
Regulations (122.44(k)) clarify that a discharger may utilize BMPs to control or abate 
the discharge of pollutants when: 

“(1) Authorized under section 304(e) of the CWA for the control of toxic 
pollutants and hazardous substances from ancillary industrial activities; 
(2) Authorized under section 402(p) of the CWA for the control of storm water 
discharges; 
(3) Numeric limits are infeasible; or 
(4) The practices are reasonably necessary to achieve effluent limitations and 
standards or to carry out the purposes and intent of the CWA.” 

                                            
89 State Water Board Order WQ-2009-0008 (In the Matter of the Petition of County of Los Angeles and Los Angeles 
County Flood Control District, adopted August 4, 2009), p. 8 
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For the last 19 years, Southern Orange County NPDES permits for discharges of 
storm water have regulated non-storm water discharges from the MS4.  These permits 
required Copermittees (dischargers) to prohibit non-storm water discharges into (thus 
through and from) their MS4 systems, implement a program to prevent illicit 
discharges, and monitor to identify illicit discharges and exempted discharges that are 
a source of pollution.  These measures are considered Best Management Practices 
(BMPs), are required to be included in NPDES permits issued under Section 402(p) of 
the CWA, and are considered by USEPA to be an interim approach to permitting non-
storm water discharges from the MS4 in accordance with section 402 of the CWA and 
CFR 122.44(k). 
 
As explained in the discussion of Finding C.15., below, the Copermittees’ reliance on 
BMPs for the past 19 years has not resulted in compliance with applicable water 
quality standards.  The Regional Board has evaluated (in accordance with 40 CFR 
122.44(d)(1)) past and existing controls (BMPs), non-storm water effluent monitoring 
results, the sensitivity of the species in receiving waters (e.g. endangered species), 
and the potential for effluent dilution, and has determined that existing BMPs to control 
pollutants in storm water discharges are not sufficient to protect water quality 
standards in receiving waters and the existing requirement that Copermittees 
effectively prohibit all types of unauthorized non-storm water discharges into the MS4 
historically results in the discharge of pollutants to the receiving waters.  Thus, numeric 
action levels for non-storm water, dry weather, discharges from the MS4 and required 
actions following observed exceedances of numeric action levels have been 
established.  For further discussion regarding the development of action levels please 
see Finding E.12 and discussion.   
 
Dry weather action levels are applicable to non-storm water discharges of effluent from 
the MS4 system.  Non-storm water effluent discharges from the MS4 are those which 
occur during dry weather conditions.  These action levels are not applied to storm 
water discharges, as defined within the Order.  Storm water discharges regulated by 
the Order are required to meet the MEP standard and related iterative process and 
have separate action levels.   
 
Dry weather action levels are applicable to non-storm water discharges from the MS4 
system into receiving waters.  Non-storm water discharges are already required to be 
prohibited unless specifically exempted or covered under a separate NPDES permit.  
Dry weather action levels apply to non-storm water discharges of effluent from a point 
source into receiving waters.  The MS4 is not a receiving water.  Should a discharger 
wish to discharge a non-exempt category to the MS4 system, such discharges require 
a separate NPDES permit pursuant to sections 402 and 301 of the CWA.  It is also 
infeasible to monitor and sample every discharge into the MS4, as such discharges 
are diffuse by nature and may vary spatially and temporally. 
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Finding C.15. Non-storm water discharges to the MS4 granted an influent exception 
(i.e., which are exempt from the effective prohibition requirement set forth in CWA 
section 402(p)(3)(B)(ii)) under 40 CFR 122. 26 are included within this Order.  Any 
exempted discharges identified by Copermittees as a source of pollutants are 
subsequently required to be addressed (emphasis added) as illicit discharges through 
prohibition and incorporation into existing IC/ID programs.  The Copermittees have 
identified landscape irrigation, irrigation water and lawn water, previously exempted 
discharges, as a source of pollutants and conveyance of pollutants to waters of the 
United States. 
 
Discussion of Finding C.15. The Federal Register (55, page 48037) and 40 CFR 
122.26(d)(iv)(B) clarify that certain components and categories of non-storm water 
discharges into the MS4 are not required to be prohibited.  The Code of Federal 
Regulations requires the discharger have: 

“…a program, including inspections, to implement through ordinance, orders or 
similar means to prevent illicit discharges to the municipal separate storm sewer 
system; this program shall address all types of illicit discharges, however, the 
following category of non-storm water discharges or flows shall only be 
addressed where such discharges are identified by the municipality as sources 
of pollutants to the United States: water line flushing, landscape irrigation, 
diverted stream flows, rising ground waters, uncontaminated groundwater 
infiltration (as defined at 40 CFR 35.2005(20) to separate storm sewers, 
uncontaminated pumped groundwater,…” 

As such, the identification of any of these categories as a source of pollutants requires 
them to be addressed as illicit discharges, which are not authorized under the CWA, 
and are required to be “effectively prohibited” as illicit discharges via ordinance, order 
or similar means.  The prohibition of previously exempted discharges of non-storm 
water to waters of the United States from entering, and necessarily being discharged 
from an MS4, conforms with CWA requirements for standards and enforcement for 
effluent limitations to necessary to meet water quality standards (33 U.S.C. 
1311(b)(1)(C)). 
 
To date the Copermittees have identified overspray and drainage from potable and 
reclaimed water landscape irrigation as a substantial source and conveyance 
mechanism for pollutants into waters of the United States.  Irrigation runoff into the MS4, 
as identified by the Copermittees, is a source of pollutants to waters of the United 
States, and is required to be addressed (emphasis added) as an illicit discharge per 40 
CFR 122.26(d)(2)(iv)(B)(1) by prohibition through implementing and enforcing an 
ordinance, order or similar means. The Copermittees have identified irrigation water as 
a source of pollutants and conveyance of pollutants to waters of the United States, 
when applied improperly in excess and thereafter entering the MS4, in the following 
documents: 
 

 Per requirements of 401 Water Quality Certification 02C-055, the County of 
Orange conducted a Drainage Area Reconnaissance and Urban Runoff 
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Characterization study.  From the reconnaissance and characterization, the 
County of Orange determined that: 

 
“…water quality results provided two important findings.”  First, “analytical 
data strongly indicates that irrigation overspray and drainage constitutes a 
very substantial source and conveyance mechanism for fecal indicator 
bacteria into Aliso Creek, and suggests that reduction measures for this 
source of urban runoff could provide meaningful reduction in bacteria 
loading to the stream.”   

 
 Aliso Creek, currently 303(d) listed as impaired for Indicator Bacteria, is 

included in the Bacteria Project I TMDL adopted by the Regional Board on 
December 12, 2007.  Secondly, reclaimed water high in electrical conductivity 
and Nitrate was indicated as:  

“…the source water at three of the excessive runoff locations 
(P1,P2,J01).  These dissolved nitrogen concentration and flow rates 
create relatively high nitrogen loadings, which have the potential to 
contribute to undesirable levels of periphytic algal growth in Aliso Creek.” 

 
 On November 15, 2007 the Unified Annual Progress Report Program 

Effectiveness Assessment for the 2006-2007 reporting period was submitted 
by the Copermittees.  Within the report, the Copermittees demonstrate that a 
“wide range of constituents exceeded the tolerance interval bounds”, including 
orthophosphate.  Tolerance interval bounds are pollutant levels set by the 
Copermittees that represent when a problem may be occurring.  These 
tolerance levels sometimes equate with Basin Plan Objectives (BPOs) and 
California Toxic Rules (CTR) and USEPA Criteria. The report states that “high 
levels of orthophosphate concentration are most likely the result of fertilizer 
runoff or reclaimed water runoff”.  Aliso Creek is currently 303(d) listed as 
impaired for phosphorous. 

 
 On November 15, 2007 the Watershed Action Plan Annual Report(s) for the 

2006-2007 reporting period was submitted by the County of Orange, Orange 
County Flood Control District and Copermittees within the San Juan Creek, 
Laguna Coastal Streams, Aliso Creek, and Dana Point Coastal Streams 
Watersheds.  San Juan Creek, Laguna Coastal Streams, Aliso Creek and Dana 
Point Coastal Streams are all currently 303(d) listed as impaired for Indicator 
Bacteria within their watersheds and/or in the Pacific Ocean at the discharge 
points of their watersheds.  These locations are included in the Bacteria Project 
I TMDL adopted by the Regional Board on December 12, 2007.  The 
Copermittees, within their Watershed Action Strategy Table for Fecal Indicator 
Bacteria  

“Support programs to reduce or eliminate the discharge of anthropogenic 
dry weather nuisance flow throughout the […] watershed.  Dry weather 
flow is the transport medium for bacteria and other 303(d) constituents of 
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concern”.  Additionally, they state that “conditions in the MS4 contribute 
to high seasonal bacteria propagation in-pipe during warm weather.  
Landscape irrigation is a major contributor to dry weather flow, both as 
surface runoff due to over-irrigation and overspray onto pavements; and 
as subsurface seepage that finds its way into the MS4.”       

 
 In 2006, the State Water Quality Control Board (State Board) allocated Grant 

funding to the SmartTimer/Edgescape Evaluation Program (SEEP).  Project 
partners include the following Copermittees: the Cities of Aliso Viejo, Dana 
Point, Laguna Beach, Laguna Hills, Laguna Nigel, Laguna Woods, Lake Forest, 
Mission Viejo, Rancho Santa Margarita and San Juan Capistrano.  Also 
included in the study were the Metropolitan Water District of Southern 
California, the Department of Agriculture and ten south Orange County water 
districts.  The project targets irrigation runoff by retrofitting existing development 
and documenting the conservation and runoff improvements.  The Grant 
Application states that: 

“Irrigation runoff contributes flow & pollutant loads to creeks and beaches 
that are 303(d) listed for bacteria indicators.”  

Furthermore, the grant application states: 
“Regional program managers agree that the reduction and/or elimination 
of irrigation-related urban flows and associated pollutant loads may be 
key to successful attainment of water quality and beneficial use goals as 
outlined in the San Diego Basin Plan and Bacteria TMDL over the long 
term.”   

This is reinforced in the project descriptions and objectives:  
“Elevated dry-weather storm drain flows, composed primarily in the 
South Orange County Region of landscape irrigation water wasted as 
runoff, carry pollutants that impair recreational use and aquatic habitats 
all along Southern California’s urbanized coastline.  Storm drain systems 
carry the wasted water, along with landscape derived pollutants such as 
bacteria, nutrients and pesticides, to local creeks and the ocean.  Given 
the local Mediterranean climate, excessive perennial dry season stream 
flows are an unnatural hydrologic pattern, causing species shifts in local 
riparian communities and warm, unseasonal contaminated freshwater 
plumes in the near-shore marine environment”.   

 
The basis of this grant project, conducted by the Copermittees and additional 
water use partners, is that over-irrigation (landscape irrigation, irrigation water 
and lawn watering) into the MS4 is a source and conveyance of pollutants.  In 
addition, they indicate that this alteration of natural flows is impacting the 
Beneficial Uses of Waters of the State and U.S. 
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D. Runoff Management Programs 
 
Finding D.1.a. This Order specifies requirements necessary for the Copermittees to 
reduce the discharge of pollutants in storm water runoff to the maximum extent 
practicable (MEP).  However, since MEP is a dynamic performance standard, which 
evolves over time as runoff management knowledge increases, the Copermittees’ 
runoff management programs must continually be assessed and modified to 
incorporate improved programs, control measures, best management practices 
(BMPs), etc. in order to achieve the evolving MEP standard.  Absent evidence to the 
contrary, this continual assessment, revision, and improvement of runoff management 
program implementation is expected to ultimately achieve compliance with water 
quality standards in the Region. 
 
Discussion of Finding D.1.a.  Under CWA section 402(p), municipalities are required 
to reduce the discharge of storm water pollutants from their MS4s to the maximum 
extent practicable (MEP).  MEP is the critical technology-based performance standard 
that municipalities must attain.  The MEP standard is an ever-evolving, flexible, and 
advancing concept, which considers technical and economic feasibility.  As knowledge 
about controlling storm water runoff continues to evolve, so does that which 
constitutes MEP.  Reducing the discharge of storm water pollutants to the MEP 
requires Copermittees to assess each program component and revise activities, 
control measures, best management practices (BMPs), and measurable goals, as 
necessary to meet MEP.    
 
To achieve the MEP standard, municipalities must employ whatever BMPs are 
technically feasible (i.e., are likely to be effective) and are not cost prohibitive.  The 
major emphasis is on technical feasibility.  Reducing storm water pollutants to the 
MEP means choosing effective BMPs, and rejecting applicable BMPs only where other 
effective BMPs will serve the same purpose, or the BMPs would not be technically 
feasible, or the cost would be prohibitive.  In selecting BMPs to achieve the MEP 
standard, the following factors may be useful to consider: 

 
1. Effectiveness:  Will the BMPs address a pollutant (or pollutant source) of 

concern? 
2. Regulatory Compliance: Is the BMP in compliance with storm water 

regulations as well as other environmental regulations? 
3. Public Acceptance: Does the BMP have public support? 
4. Cost:  Will the cost of implementing the BMP have a reasonable relationship 

to he pollution control benefits to be achieved? 
5. Technical Feasibility: Is the BMP technically feasible considering soils, 

geography, water resources, etc? 
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If a municipality reviews a lengthy menu of BMPs and chooses to select only a few of 
the least expensive BMPs, it is likely that MEP has not been met.  On the other hand, 
if a municipal discharger employs all applicable BMPs except those where it can show 
that they are not technically feasible in the locality, or whose cost is prohibitive, it 
would have met the standard.  Where a choice may be made between two BMPs that 
should provide generally comparable effectiveness, the discharger may choose the 
least expensive alternative and exclude the more expensive BMP.  However, it would 
not be acceptable either to reject all BMPs that would address a pollutant source, or to 
pick a BMP based solely on cost, which would be clearly less effective.  In selecting 
BMPs the municipality must make a serious attempt to comply and practical solutions 
may not be easily dismissed.  In any case, the burden is on the municipal discharger 
to show compliance with its permit.  After selecting BMPs, it is the responsibility of the 
discharger to ensure that all BMPs are implemented.90   
 
A definition of MEP is not provided in either the federal statute or in the federal 
regulations.  The final determination regarding whether a municipality has reduced 
storm water pollutants to the MEP can only be made by the Regional Board or the 
State Board, and not by the municipal discharger.  While the Regional Board or the 
State Board ultimately define MEP, it is the responsibility of the Copermittees to 
initially propose actions that implement BMPs to reduce storm water pollution to the 
MEP.  In other words, the Copermittees’ runoff management programs to be 
developed under the Order are the Copermittees’ proposals of MEP.  Their total 
collective and individual activities conducted pursuant to their runoff management 
programs become their proposal for MEP as it applies both to their overall effort, as 
well as to specific activities.  The Order provides a minimum framework to guide the 
Copermittees in meeting the MEP standard for storm water.   
 
It is the Regional Board’s responsibility to evaluate the proposed programs and 
specific BMPs to determine what constitutes MEP, using the above guidance and the 
court’s 1994 decision in NRDC v. California Department of Transportation, Federal 
District Court, Central District of California.  The federal court stated that a 
Copermittee must evaluate and implement BMPs except where (1) other effective 
BMPs will achieve greater or substantially similar pollution control benefits; (2) the 
BMP is not technically feasible; or (3) the cost of BMP implementation greatly 
outweighs the pollution control benefits.  In the absence of a proposal acceptable to 
the Regional Board, the Regional Board will define MEP by requiring implementation 
of additional measures by the Copermittees. 
 

                                            
90 State Water Resources Control Board, 1993.  Memo Entitled Definition of Maximum Extent Practicable. 
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The Copermittees’ continual evolution in meeting the MEP standard is expected to 
achieve compliance with water quality standards.  USEPA has consistently supported 
this expectation.  In its Interim Permitting Approach for Water Quality-Based Effluent 
Limitations (WQBELs) in Storm Water Permits, USEPA states “the interim permitting 
approach uses best management practices (BMPs) in first-round storm water permits, 
and expanded or better-tailored BMPs in subsequent permits, where necessary, to 
provide for attainment of water quality standards.”91  USEPA reiterated its position in 
1999, when it stated regarding the Phase II municipal storm water regulations that 
“successive iterations of the mix of BMPs and measurable goals will be driven by the 
objective of assuring maintenance of water quality standards” and “EPA anticipates 
that a permit for a regulated small MS4 operator implementing BMPs to satisfy the six 
minimum control measures will be sufficiently stringent to protect water quality, 
including water quality standards […].”92 
 
The requirements of the Order are expected to achieve compliance with receiving 
water quality standards.  The approach to be used is the continual assessment, 
revision, and improvement of Copermittee best management practice implementation.  
This approach is consistent with the Clean Water Act and State Board guidance. In 
Defenders of Wildlife v. Browner (1999, 197 F. 3d 1035), the United States Court of 
Appeals for the Ninth Circuit states: “Under 33 U.S.C. section 1342 (p)(3)(B)(iii), the 
EPA’s choice to include either management practices or numeric limitations in the 
permits was within its discretion.”  In addition, the approach is consistent with State 
Board Order WQ 99-05, which outlines an iterative approach for achieving compliance 
with water quality standards.   
 
Finding D.1.b.   The Copermittees have generally been implementing the jurisdictional 
runoff management programs required pursuant to Order No. R9-2002-01 since 
February 13, 2003.   Prior to that, the Copermittees were regulated by Order No. 96-03 
since August 8, 1996.  Runoff discharges, however, continue to cause or contribute to 
violations of water quality standards as evidenced by the Copermittees monitoring 
results.93   
 

                                            
91 Federal Register / Vol. 61, No. 166 / August 26, 1996 / P. 43761. 
92 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68753-68754. 
93 Orange County Storm Water Program, 2006.  Unified Annual Progress Report, Program Effectiveness 
Assessment (San Diego Region). 
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Discussion of Finding D.1.b.   In response to Order No. R9-2002-01, the 
Copermittees have improved their runoff management programs.  For instance, 
comprehensive runoff management plans have been developed.  In order to 
implement the plans, the Copermittees have, among other things, developed BMP 
requirements, improved inter- and intra-governmental coordination, improved training 
programs, improved illicit discharge detection procedures, and improved their 
monitoring efforts.  Although the programmatic improvements have led to better 
implementation of BMPs, the Copermittees’ monitoring data demonstrate that 
additional or revised BMPs are necessary to prevent discharges from MS4s from 
causing and contributing to violations of water quality standards.  A discussion of data 
collected by the Copermittees is included in the discussion for Finding C.9.    
 
Finding D.1.c.  This Order contains new or modified requirements that are necessary 
to improve Copermittees’ efforts to reduce the discharge of storm water pollutants in 
runoff to the MEP and achieve water quality standards.  Some of the new or modified 
requirements, such as the revised Watershed Runoff Management Program section, 
are designed to specifically address these high priority water quality problems.  Other 
new or modified requirements address program deficiencies that have been noted 
during audits, report reviews, and other Regional Board compliance assessment 
activities.   
 
Discussion of Finding D.1.c.  The Copermittees are required to update and expand 
their runoff management programs on jurisdictional and watershed levels in order to 
improve their efforts to reduce the contribution of storm water pollutants in runoff to the 
MEP and meet water quality standards.  Changes to Order No. R9-2002-01’s 
requirements have been made to help ensure these two standards are achieved by 
the Copermittees.   
 
The Orders’ jurisdictional requirements have changed based on findings by the 
Regional Board during typical compliance assurance activities or receipt of complaints. 
94  The Regional Board performed full jurisdictional program audits of 8 of the 13 
Copermittees during the Order No. R9-2002-01 permit term.  Where the audits found 
common implementation problems, requirements have been altered to better ensure 
compliance.  In addition, the Regional Board conducted detailed reviews of every 
jurisdictional annual report submitted by the Copermittees.  Updates to the 
Copermittees’ programs are also based on recommendations found in the 
Copermittees’ ROWD.95  In many instances, the Copermittees and the Regional Board 
have identified similar issues that merit program modifications.    
 

                                            
94 Audit reports, report reviews, and inspection reports are available for review at the Regional Board office. 
95 All significant changes made to the Order’s requirements are described and explained in detail in Fact Sheet 
section X. 
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To better focus on attainment of water quality standards, the Order’s watershed 
requirements have been improved.  The conditions of the receiving waters now drive 
management actions, which in turn focus diminishing resources on the highest priority 
water quality problems within the receiving waters in each watershed.  Improvements 
to watershed requirements were also made to facilitate a mutually clear understanding 
of the requirements between the Regional Board and Copermittees. 
 
Finding D.1.d.  Updated Jurisdictional Runoff Management Plans (JRMPs) and 
Watershed Runoff Management Plans (WRMPs), which describe the Copermittees’ 
runoff management programs in their entirety, are needed to guide the Copermittees’ 
runoff management efforts and aid the Copermittees in tracking runoff management 
program implementation.  It is practicable for the Copermittees to update the JRMPs 
and WRMPs within one year, since significant efforts to develop these programs have 
already occurred.   
   
Discussion of Finding D.1.d.   Development of runoff management plans is a crucial 
runoff management measure and should be considered a BMP.  The plans help 
organize and focus the Copermittees’ programs and guide their implementation.   In its 
statewide assessment report to USEPA Region IX and the State Board, Tetra Tech, 
Inc. concluded that the lack of a master storm water planning document must be 
considered a serious program deficiency96.  When submitted to the Regional Board, 
the plans provide useful correspondence between the Copermittees and the Regional 
Board.  The Plans also become available for review by the public, and thus facilitate 
public participation in runoff management decisions.  Finally, while development and 
submittal of runoff management plans are not necessary to ensure compliance of the 
Copermittees’ runoff management programs with the Order, the Regional Board is 
provided with a means to track Copermittee implementation. 
 
The focus of the Order is on development and implementation of storm water 
programs which meet MEP, rather than creation of Copermittee plans which exhibit 
MEP.   While the Order does not rely upon the plans to ensure MEP and other 
standards are achieved, the plans still serve a useful purpose.  As stated above, the 
plans serve to organize the Copermittees’ efforts to address runoff.  As a practical 
matter, any program of the size required by the Order should be documented in 
writing.  This serves to guide implementation of the program by the numerous 
individuals responsible for program implementation. 
 

                                            
96 Tetra Tech, Inc. 2006.  Assessment Report on Tetra Tech’s Support of California’s MS4 Stormwater Program.  
Produced for USEPA Region IX and the California State and Regional Water Quality Control Boards. 
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Runoff management plans are not necessary for ensuring compliance with the Order 
because the Order itself contains sufficient detailed requirements to ensure that 
compliance with discharge prohibitions, receiving water limitations, and the narrative 
standard of MEP for storm water are achieved.  Implementation by the Copermittees 
of programs in compliance with the Order’s requirements, prohibitions, and receiving 
water limitations is the pertinent compliance standard to be used under the Order, as 
opposed to assessing compliance by reviewing the Copermittees’ implementation of 
their plans alone.  The Regional Board ensures compliance with the Order by 
reviewing annual reports, conducting inspections, performing audits, and through other 
general program oversight. 
 
Runoff management plans are particularly important and useful for municipalities when 
program implementation is spread across several departments and/or when 
municipalities experience staff turnover.97   Each Copermittee relies on multiple 
employees or contractors for program implementation, but the spread of responsibility 
varies among Copermittees.98   Written jurisdictional plans ensure appropriate 
coordination within each municipality.   
 
Copermittees’ runoff management plans are simply descriptions of their runoff 
management programs required under the Order.  These plans serve as procedural 
correspondence which guides program implementation and aids the Copermittees and 
Regional Board in tracking implementation of the programs.  In this manner, the plans 
are not functional equivalents of the Order.  For these reasons, the Copermittees’ 
runoff management plans need not be an enforceable part of the Order. 
 
The Copermittees’ plans and programs can be updated within one year because much 
of their plans and programs are already in existence.  In fact, many parts of their plans 
and programs have been in place for 15 years. Moreover, the adoption of Order No. 
R9-2002-01 required a larger scale reorganization of the Copermittees’ programs than 
Tentative Order No. R9-2009-0002, but also allowed one year for program updates.  
The Copermittees were generally able to meet the time schedule required under Order 
No. R9-2002-01. 
 
Finding D.1.e.   Pollutants can be effectively reduced in storm water runoff by the 
application of a combination of pollution prevention, source control, and treatment 
control BMPs.  Pollution prevention is the reduction or elimination of pollutant 
generation at its source and is the best “first line of defense”.  Source control BMPs 
(both structural and non-structural) minimize the contact between pollutants and flows 
(e.g., rerouting run-on around pollutant sources or keeping pollutants on-site and out 
of receiving waters).  Treatment control BMPs remove pollutants that have been 
mobilized by wet-weather or dry-weather flows.   
 

                                            
97 Tetra Tech, Inc. 2005.  Program Evaluation Report.  Orange County Storm Water Program: Cities of Laguna 
Beach, Laguna Hills, Lake Forest, and Rancho Santa Margarita. 
98 Responsible departments and employees are described in the 2005-06 Annual Reports for the MS4 programs.  

RB-AR52166



Fact Sheet/Technical Report for  December 16, 2009 
Order No. R9-2009-0002  Page 56 of 190 
   
 

FINDINGS D 

Discussion of Finding D.1.e.  The State Board finds in its Order No. WQ 98-01 that 
BMPs are effective in reducing pollutants in storm water runoff, stating that 
“implementation of BMPs [is] generally the most appropriate form of effluent limitations 
when designed to satisfy technology requirements, including reduction of pollutants to 
the maximum extent practicable.”  A State Board TAC further supports this finding by 
recommending “that nonpoint source pollution control can be accomplished most 
effectively by giving priority to [BMPs] in the following order: 
 

1. Pollution Prevention – implementation of practices that use or promote 
pollution free alternatives; 

2. Source Control – implementation of control measures that focus on 
preventing or minimizing urban runoff from contacting pollution sources; 

3. Treatment Control – implementation of practices that require treatment of 
polluted runoff either onsite or offsite.”99 

 
Pollution prevention, the reduction or elimination of pollutant generation at its source, 
is an essential aspect of BMP implementation.  Fewer pollutants are available to be 
washed from developed areas when the generation of pollutants by activities is limited.  
Thus, pollutant loads in storm water discharges are reduced from these areas.  In 
addition, there is no need to control or treat pollutants that are never generated.100   
Furthermore, pollution prevention BMPs are generally more cost effective than 
removal of pollutants by treatment facilities or cleanup of contaminated media.101,102 
 
In the Pollution Prevention Act of 1990, Congress established a national policy that 
emphasizes pollution prevention over control and treatment.  CWC section 13263.3(a) 
also supports pollution prevention, stating “The Legislature finds and declares that 
pollution prevention should be the first step in a hierarchy for reducing pollution and 
managing wastes, and to achieve environmental stewardship for society.  The 
Legislature also finds and declares that pollution prevention is necessary to support 
the federal goal of zero discharge of pollutants into navigable waters.”  Finally, the 
Basin Plan also supports this finding by stating “To eliminate pollutants in storm water, 
one can either clean it up by removing pollutants or prevent it from becoming polluted 
in the first place.  Because of the overwhelming volume of storm water and the 
enormous costs associated with pollutant removal, pollution prevention is the only 
approach that makes sense.”103 
 

                                            
99 State Board, 1994.  Urban Runoff Technical Advisory Committee Report and Recommendations.  Nonpoint 
Source Management Program.   
100 Orange County Storm Water Copermittees. 2006. Report of Waste Discharge (San Diego Region).  
101 Devinny, J.S. et al. 2004.  Alternative Approaches to Stormwater Quality Control. Prepared for the Los Angeles 
Regional Water Quality Control Board.  Found as Appendix H to NPDES Stormwater Cost Survey. Prepared for the 
California State Water Resources Control Board by the Office of Water Programs California State University, 
Sacramento.  Available on-line at:  http://www.owp.csus.edu/research/npdes/ 
102 Schueler, T.R.., 2000. Center for Watershed Protection.  Assessing the Potential for Urban Watershed 
Restoration, Article 142. 
103 Regional Board, 1994.  Water Quality Control Plan, San Diego Basin, Region 9. 
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USEPA also supports the utilization of a combination of BMPs to address pollutants in 
runoff.  For example, USEPA has found there has been success in addressing illicit 
discharge related problems through BMP initiatives like storm drain stenciling and 
recycling programs, including household hazardous waste special collection days.104  
Structural BMP performance data has also been compiled and summarized by 
USEPA.105  
 
The summary provides the performance ranges of various types of structural BMPs for 
removing suspended solids, nutrients, pathogens, and metals from storm water flows.  
These pollutants are generally a concern in storm water in the San Diego Region and 
Orange County.106   For suspended solids, the least effective structural BMP type was 
found to remove 30-65 percent of the pollutant load, while the most effective was 
found to remove 65-100 percent of the pollutant load.  For nutrients, the least effective 
structural BMP type was found to remove 15-45 percent of the pollutant load, while the 
most effective was found to remove 65-100 percent of the pollutant load.  For 
pathogens, the least effective structural BMP type was found to remove <30 percent of 
the pollutant load, while the most effective was found to remove 65-100 percent of the 
pollutant load.  For metals, the least effective structural BMP type was found to 
remove 15-45 percent of the pollutant load, while the most effective was found to 
remove 65-100 percent of the pollutant load. 
 
Several studies conducted in the last few years have measured the effectiveness of 
treatment BMPs in southern Orange County.  Studies have been conducted on both 
dry weather and wet weather flows.  Each demonstrates that treatment control BMPs 
can, to varying degrees, remove pollutants from runoff, but that pollution prevention 
and source control BMPs are necessary to reduce storm water pollutant discharges to 
the point of supporting water quality objectives in the receiving waters.  A partial list of 
such studies includes: 
 

1. “Assessment of Best Management Practice (BMP) Effectiveness” by the 
Southern California Coastal Water Research Project (SCCWRP).107  This 
project assesses the effectiveness of BMPs in southern California for improving 
water quality related to toxicity.   

 
2. “Final Report for the Del Obispo Storm Drain Project” by the City of Dana 

Point.108  This report assesses the implementation of a solids removal unit and 
low-flow diversion project. 

                                            
104 USEPA, 1999.  40 CFR Parts 9, 122, 123, and 124 National Pollutant Discharge Elimination System-Regulations 
for Revision of the Water Pollution Control Program Addressing Storm Water Discharges. 64 FR 68728. 
105 USEPA, 1999. Preliminary Data Summary of Urban Storm Water Best Management Practices. EPA 821-R-99-
012. 
106 Orange County Stormwater Program, Appendix E1 BMP Effectiveness and Applicability for Orange County 
(updated June 2005). 
107 Jeffrey S. Brown and Steven M. Bay 2005.  Assessment of Best Management Practice (BMP) Effectiveness.  
SCCWRP Technical Report 461. 
108 City of Dana Point.  2005. Final Report for the Del Obispo Storm Drain Project. Prepared for the State Water 
Resources Control Board Agreement No. 02-216-550-0. 
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3. “Final Report for the Alipaz Storm Drain Treatment and Low Flow Diversion 

Project” by the City of Dana Point.109  This report assesses the implementation 
of a solids removal unit and low-flow diversion project. 

 
4. “Final Report for Poche Beach Urban Runoff Ultraviolet Light Bacteria 

Disinfection Project” by the County of Orange.110   This report assesses the 
implementation of an ultraviolet system within a box culvert. 

 
5. Final Report for J01P28 Interim Water Quality Improvement Package Plant Best 

Management Practices.111  This report assesses the implementation of an 
ultraviolet treatment system at an inland waters storm drain outfall. 

 
6. “Final Report for Wetland Capture and Treatment (WetCAT) Network” by the 

City of Laguna Niguel.112  This report assesses the implementation of 
constructed wetlands.  

 
Results of these recent studies demonstrate that treatment at the MS4 outfalls for 
pollutants that have already been discharged into the MS4 is generally unlikely to 
reduce pollutant concentrations to levels that would support water quality objectives.  It 
also demonstrates that non-storm water discharges are occurring into the MS4 that 
are illicit discharges, exempted discharges that are a source of pollutants and/or 
discharges under a separate NPDES permit that are in violation of that permit.  
 
It is important to note that the Clean Water Act and NPDES federal regulations clearly 
require control of discharges into the MS4.  Section 402(p)(3)(B)(ii) of the Clean Water 
Act states that MS4 permits must "prohibit non-storm water discharges into the storm 
sewers."  40 CFR 122.26(d)(2)(iv)(B) requires Copermittees to "detect and remove […] 
illicit discharges and improper disposal into the storm sewer."  See Finding C.14 and 
Discussion.   
 

                                            
109 City of Dana Point. 2004. Final Report For The Alipaz Storm Drain Treatment And Low Flow Diversion Project” 
by the City of Dana Point.  Prepared for State Water Resources Control Board Agreement Number: 01-068-550-0. 
110 Volz, James. 2005.  Final Report for Poche Beach Urban Runoff Ultraviolet Light Bacteria Disinfection Project. 
Prepared by the County of Orange for State Water Resources Control Board Agreement No. 01-236-550-1. 
111 Anderson, Max. 2005.  Final Report: Aliso Beach Clean Beach Initiatives, J01P28 Interim Water Quality 
Improvement Package Plant Best Management Practices. Prepared by the County of Orange for State Water 
Resources Control Board Agreement No. 01-227-550-0. 
112 City of Laguna Niguel and CH2MHILL.  2004.  Final Report: Wetland Capture and Treatment (WetCAT) 
Network. Prepared for State Water Resources Control Board Agreement No. 01-122-259-0. 
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The Order's approach to regulating discharges into and from the MS4 is in accordance 
with State Board Order WQ 2001-15.  In that order, the State Board reviewed the San 
Diego County permit (Order No. 2001-01) requirements and made one change to one 
prohibition.113  The Order upheld all other requirements of the current permit.  Order  
No. R9-2009-0002 incorporates the one change made by the State Board, and 
continues the approach of Order No. 2001-01 (the basis for the current permit), as it 
was upheld by the State Board in Order WQ 2001-15.  State Board Order WQ 2001-15 
supports such requirements, stating:  "It is important to emphasize that dischargers 
into MS4s continue to be required to implement a full range of BMPs, including source 
control." 
 
The Court of Appeals, Fourth Appellate District, found that the current permit's 
approach to regulation of discharges into the MS4 was appropriate.  Since the 
Tentative Order utilizes the same approach, the court decision supports the Tentative 
Order's requirements. 
 
Finding D.1.f.  Runoff needs to be addressed during the three major phases of urban 
development (planning, construction, and use) in order to reduce the discharge of 
storm water pollutants to the MEP, effectively prohibit non-storm water discharges and 
protect receiving waters.  Development which is not guided by water quality planning 
policies and principles can unnecessarily result in increased pollutant load discharges, 
flow rates, and flow durations which can impact receiving water beneficial uses.  
Construction sites without adequate BMP implementation result in sediment runoff 
rates which greatly exceed natural erosion rates of undisturbed lands, causing siltation 
and impairment of receiving waters.  Existing development generates substantial 
pollutant loads which are discharged in runoff to receiving waters. 
 
Discussion of Finding D.1.f.   MS4 permits are issued to municipalities because of 
their land use authority.  The ultimate responsibility for the pollutant discharges, 
increased runoff, and inevitable long-term water quality degradation that results from 
development lies with local governments.  This responsibility is based on the fact that 
it is the local governments that have authorized the development (i.e., conversion of 
natural pervious ground cover to impervious surfaces) and the land uses that generate 
the pollutants and runoff.  Furthermore, the MS4 through which the pollutants and 
increased flows are conveyed, and ultimately discharged into natural receiving waters, 
are owned and operated by the same local governments.  In summary, the 
Copermittees under the Order are responsible for discharges into and out of their 
MS4s because (1) they own and operate the MS4; and (2) they have the legal 
authority that authorizes the very development and land uses with generate the 
pollutants and increased flows in the first place.   
 

                                            
113 The State Board removed the prohibition of discharges into the MS4 that cause or contribute to exceedances of 
water quality objectives.  The revision allows for treatment of storm water flows once the pollutants have entered 
the MS4.  It does not affect the effective prohibition on certain dry-weather flows into the MS4 that is required by the 
Clean Water Act. 
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For example, since grading cannot commence prior to the issuance of a local grading 
permit, the Copermittees have a built-in mechanism to ensure that all grading activities 
are protective of receiving water quality.  The Copermittee has the authority to withhold 
issuance of the grading permit until the project proponent has demonstrated to the 
satisfaction of the Copermittee that the project will not violate their ordinances or 
cause the Copermittee to be in violation of its MS4 permit.  Since the Copermittee will 
ultimately be held responsible for any discharges from the grading project by the 
Regional Board, the Copermittee will want to use its own permitting authority to ensure 
that whatever measures the Copermittee deems necessary to protect discharges into 
its MS4 are in fact taken by the project proponent. 
 
The Order holds the local government accountable for this direct link between its land 
use decisions and water quality degradation.  The Order recognizes that each of the 
three major stages in the development process (development planning, construction, 
and the use or operational stage) are controlled by and must be authorized by the 
local government.  Accordingly, this permit requires the local government to 
implement, or require others to implement, appropriate best management practices to 
reduce storm water pollutant discharges and increased flow during each of the three 
stages of development. 
 
Including plans for BMP implementation during the design phase of new development 
and redevelopment offers the most cost effective strategy to reduce storm water runoff 
pollutant loads to surface waters.114  The Phase II regulations for small municipalities 
reflect the necessity of addressing runoff during the early planning phase.  Due to the 
greater water quality concerns generally experienced by larger municipalities, Phase II 
requirements for small municipalities are also applicable to larger municipalities such as 
the Copermittees.  The Phase II regulations direct municipalities to develop, implement, 
and enforce a program to address storm water runoff from new development and 
redevelopment projects that disturb greater than or equal to one acre, including projects 
less than one acre that are part of a larger common plan of development or sale.  The 
program must ensure that controls are in place that would prevent or minimize water 
quality impacts.  This includes developing and implementing strategies which include a 
combination of structural and/or non-structural BMPs appropriate to the locality.  The 
program must also ensure the adequate long-term operation and maintenance of 
BMPs.115  USEPA expands on the Phase II regulations for urban development when it 
recommends that Copermittees: 
 

                                            
114 USEPA, 2000. Storm Water Phase II Compliance Assistance Guide. EPA 833-R-00-002.  
115 USEPA, 1999.  40 CFR Parts 9, 122, 123, and 124 National Pollutant Discharge Elimination System-Regulations 
for Revision of the Water Pollution Control Program Addressing Storm Water Discharges; Final Rule. 64 FR 68845. 
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“Adopt a planning process that identifies the municipality’s program goals (e.g., 
minimize water quality impacts resulting from post-construction runoff from new 
development and redevelopment), implementation strategies (e.g., adopt a 
combination of structural and/or non-structural BMPs), operation and 
maintenance policies and procedures, and enforcement procedures.  In 
developing your program, you should consider assessing existing ordinances, 
policies, programs and studies that address storm water runoff quality.”   

 
Management of storm water runoff during the construction phase is also essential.  
USEPA explains in the preamble to the Phase II regulations that storm water discharges 
generated during construction activities can cause an array of physical, chemical, and 
biological water quality impacts.  Specifically, the biological, chemical and physical 
integrity of the waters may become severely compromised due to runoff from 
construction sites.  Fine sediment from construction sites can adversely affect aquatic 
ecosystems by reducing light penetration, impeding sight-feeding, smothering benthic 
organisms, abrading gills and other sensitive structures, reducing habitat by clogging 
interstitial spaces within the streambed, and reducing intergravel dissolved oxygen by 
reducing the permeability of the bed material.  Water quality impairment also results, in 
part, because a number of pollutants are preferentially absorbed onto mineral or organic 
particles found in fine sediment.  The interconnected process of erosion (detachment of 
the soil particles), sediment transport, and delivery is the primary pathway for 
introducing key pollutants, such as nutrients, metals, and organic compounds into 
aquatic systems.116 
 
Finally, storm water and non-storm water runoff from existing development must be 
addressed.  The Copermittees’ monitoring data exhibits that significant water quality 
problems exist in receiving waters which receive runoff from areas with extensive 
existing development, such as Aliso Creek.  Source identification, BMP requirements, 
inspections, and enforcement are all important measures which can be implemented 
to address runoff from existing development.  USEPA supports inspections and 
enforcement by municipalities when it states “Effective inspection and enforcement 
requires […] penalties to deter infractions and intervention by the municipal authority to 
correct violations.  Enforcement mechanisms […] also must be described.”117 
 
Finding D.1.g.  Annual reporting requirements included in this Order are necessary to 
meet federal requirements and to evaluate the effectiveness and compliance of the 
Copermittees’ programs.   
 
Discussion of Finding D.1.g.  The annual reporting requirements are consistent with 
federal NPDES regulation 40 CFR 122.41, which states: 

  

                                            
116 Ibid., 64 FR 68728.  
117 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
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“The operator of a large or medium municipal separate storm sewer system of a 
municipal separate storm sewer system that has been designated by the 
Director under section 122.26(a)(1)(v) of this part must submit an annual report 
by the anniversary of the date of the issuance of the permit for such a system.  
The report shall include: (1) The status of implementing the components of the 
storm water management program that are established as permit conditions; (2) 
Proposed changes to the storm water management program that are 
established as permit condition,  Such proposed changes shall be consistent 
with § 122.26(d)(2)iii) of this part; (3) Revisions, if necessary, to the assessment 
of controls and the fiscal analysis reported in the permit application under § 
122.26(d)(2)iv) and (d)(2)(v) of this part; (4) A summary of data, including 
monitoring data, that is accumulated throughout the reporting year; (5) Annual 
expenditures and budget for year following each annual report; (6) A summary 
describing the number and nature of enforcement actions, inspections, and 
public education programs; and (7) Identification of water quality improvements 
or degradation.” 
 

CWC section 13267 provides that “the regional board may require that any person 
who has discharged […] shall furnish, under penalty of perjury, technical or monitoring 
reports which the regional board requires.”   
 
The Regional Board must assess the reports to ensure that the Copermittees’ 
programs are adequate to assess and address water quality.  The reporting 
requirements can also be useful tools for the Copermittees to review, update, or revise 
their programs.  Areas or issues which have received insufficient efforts can also be 
identified and improved. 
 
Finding D.1.h. This Order establishes Storm Water Action Levels (SALs) for selected 
pollutants based on USEPA Rain Zone 6 (arid southwest) Phase I MS4 monitoring 
data for pollutants in storm water. The SALs were computed as the 90th percentile of 
the data set, utilizing the statistical based population approach, one of three 
approaches recommended by the California Water Board’s Storm Water Panel in its 
report, ‘The Feasibility of Numerical Effluent Limits Applicable to Discharges of Storm 
Water Associated with Municipal, Industrial and Construction Activities (June 2006).  
SALs are identified in Section D of this Order. Copermittees shall implement a timely, 
comprehensive, cost-effective storm water pollution control program to reduce the 
discharge of pollutants in storm water from the permitted areas so as not to exceed the 
SALs. SALs express an integration of the adequacy/inadequacy of programmatic 
measures and BMPs required in this Order.    
 
Discussion of Finding D.1.h. Section 402(p) of the CWA states MS4 permits for 
storm water shall require controls to reduce the discharge of pollutants to the 
maximum extent practicable, including management practices, control techniques and 
system, design and engineering methods, and such other provisions as the 
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Administrator or the State determines appropriate for the control of such pollutants.  
This includes requiring numeric effluent limitations for storm water. 
 
SALs are not numeric effluent limitations, which is reflected in language which clarifies 
an excursion above a SAL does not create a presumption that MEP is not being met.  
Instead, a SAL exceedance is to be used by the Copermittee as an indication that the 
MS4 storm water discharge point is a definitive "bad actor," and the result from the 
monitoring needs to be considered as part of the iterative process for reducing 
pollutants in storm water to the MEP.   
 
The CWA defines effluent limitations as: 
“Any restriction imposed by the Director on quantities, discharge rates, and 
concentrations of pollutants which are “discharged” from “point sources” into “waters of 
the United States”…” A SAL is not a restriction on a quantity, rate or concentration, but 
is a level at which actions that further reduce pollutants from that discharge point need 
to be evaluated in order to reduce storm water pollutants to the MEP. Thus, SALs are 
not effluent limitations as defined by the CWC or CWA.   
   
The approach of using "action levels" is consistent with recommendations made by 
USEPA in their Interim Permitting Approach for Water Quality-Based Effluent 
Limitations in Storm Water Permits, dated August 26, 1996: 
"Under the Clean Water Act(CWA) and NPDES regulations, permitting authorities may 
employ a variety of conditions and limitations in storm water permits, including best 
management practices, performance objectives, narrative conditions, monitoring 
triggers, action levels (e.g., monitoring benchmarks, toxicity reduction evaluation 
action levels), etc., as the necessary water-quality based limitations, where numeric 
water quality based effluent limitations are determined to be unnecessary or 
infeasible".  As such, these action levels are not considered numeric water quality-
based effluent limitations. 
 
It should be noted that a purpose of monitoring, required under this and previous 
Orders, is to aid in the evaluation of implemented programs and BMPs in reducing 
pollutants in storm water discharges to the MEP.  The tentative Monitoring and 
Reporting Program states: 
 
This Receiving Waters and Runoff Monitoring and Reporting Program is intended to 
meet the following goals: 

2. Measure and improve the effectiveness of the Permittees’ runoff 
management programs; 
3. Assess the chemical, physical, and biological impacts to receiving waters 
resulting from runoff discharges; 
4. Characterize runoff discharges;  
5. Identify sources of specific pollutants; 
6. Prioritize drainage and sub-drainage areas that need management actions; 
and 
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9. Provide information to implement required BMP improvements. 
 
For the past 4 permit cycles (19 years), Copermittees have utilized non-numerical 
limitations (BMPs) to control and abate the discharge of any pollutants in storm water 
discharges to the MEP.  Copermittees have been accorded 19 years to research, 
develop, and deploy BMPs that are capable of reducing storm water discharges from 
the MS4 to levels represented in SALs.  Storm Water Action Levels are set at such a 
level that any exceedance of a SAL will clearly indicate BMPs being implemented are 
insufficient to protect the Beneficial Uses of waters of the State.  Copermittee shall 
utilize the exceedance information as a high priority consideration when adjusting and 
executing annual work plans, as required by this Permit.  Failure to appropriately 
consider and react to SAL exceedances in an iterative manner creates a presumption 
that the Copermittee(s) have not complied to the MEP. 
 
SALs have been developed utilizing Phase I storm water effluent data (updated 
February 2008, http://rpitt.eng.ua.edu/Research/ms4/mainms4.shtml) from the arid 
west region (USEPA Rain Zone 6).  USEPA Rainfall Zone 6, which includes MS4 
effluent data from Orange, San Diego, Los Angeles and Ventura County.  While the 
County of Orange has a large monitoring data set, Regional Board staff have 
concluded that there is a lack of effluent monitoring from major outfalls that are 
representative of conditions throughout the Region.  The approach taken to derive 
SALs is a straightforward percentile approach, with the SAL being set as the 90th 
percentile of the dataset for each constituent.  This approach is consistent with the 
2006 State Board Panel Report: 

"The statistically based population approach would once again rely on the 
average distribution of measured water quality values developed from many 
water quality samples taken for many events at many locations.  In this case, 
however, the Action Level would be defined by the central tendency and 
variance estimates from the population data.  For example, the Action Level 
could be set as two standard deviations above the mean, i.e. if measured 
concentrations are consistently higher than two standard deviations above the 
mean, an Action Level would be triggered.  Other population based measures 
of central tendency could be used (i.e. geomean, median, etc.) or estimates of 
variance (i.e. prediction intervals, etc.).  Regardless of which population based 
estimators are used (or percentile from above), the idea would be to identify the 
[statistically derived] point at which managers feel concentrations are 
significantly beyond the norm." 

 
SALs are a measurable criteria which quantifies the performance of BMPs for a 
particular watershed or subwatershed that discharges storm water MS4 effluent from 
that particular discharge point.  Thus, Copermittees can utilize SAL results to 
determine the effectiveness BMPs on the effluent from a particular area of the MS4. 
 
SALs represent the lowest 10 percent of pollutant reduction for USEPA Rain Zone 6 
MS4 Phase I programs discharging to waters of the United States. For the past 4 
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permit cycles (19 years), Copermittees have utilized non-numerical limitations (BMPs) 
to control and abate the discharge of any pollutants in storm water discharges to the 
MEP.  Copermittees have been accorded 19 years to research, develop, and deploy 
BMPs that are capable of reducing storm water discharges from the MS4 to levels 
represented in SALs.  Storm Water Action Levels are set at such a level that any  
exceedance of a SAL will indicate to the Copermittee(s) that the discharge is within the 
lowest 10% of monitored outfalls. Therefore, an exceedance of a SAL warrants priority 
consideration within the Copermittee iterative process.   
 
Finding D.2.a.  The Standard Storm Water Mitigation Plan (SSMP) requirements 
contained in this Order are consistent with Order WQ-2000-11 adopted by the State 
Water Resources Control Board (State Board) on October 5, 2000.  In the precedential 
order, the State Board found that the design standards, which essentially require that 
runoff generated by 85 percent of storm events from specific development categories 
be infiltrated or treated, reflect the MEP standard.  The order also found that the SSMP 
requirements are appropriately applied to the majority of the Priority Development 
Project categories contained in Section D.1 of this Order.  The State Board also gave 
Regional Water Quality Control Boards the needed discretion to include additional 
categories and locations, such as retail gasoline outlets (RGOs), in SSMPs. 
 
Discussion of Finding D.2.a.   The post-construction requirements and design 
standards contained in the SSMP section of Order No. R9-2009-0002 constitute MEP 
consistent with State Board guidance, court decisions, and Regional Board 
requirements.  The State Board and Regional Boards have made several recent 
decisions in regards to inclusion of SSMP requirements in MS4 permits.  In a 
precedential decision, State Board WQ Order No. 2000-11, the State Board found that 
the SSMP provisions constitute MEP for addressing storm water pollutant discharges 
resulting from Priority Development Projects.  The provisions of the SSMP section of 
the Order are also consistent with those previously issued by the Regional Board for 
Orange County (Order No. R9-2002-0001) and San Diego County (Order  
Nos. R9-2001-01 and R9-2007-0001), as well as requirements in the Los Angeles 
County MS4 permit (Order No. R4-2001-182).  In State Board Order WQ 2001-15, the 
State Board reaffirmed that SSMP requirements constitute MEP.  Moreover, the SSMP 
requirements of the San Diego County MS4 permit (Order No. R9-2001-01) were 
upheld when the California State Supreme Court declined to hear the matter on 
appeal. 
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Finding D.2.b.  Controlling runoff pollution by using a combination of onsite source 
control and site design BMPs augmented with treatment control BMPs before the 
runoff enters the MS4 is important for the following reasons:  (1) Many end-of-pipe 
BMPs (such as diversion to the sanitary sewer) are typically ineffective during 
significant storm events.  Whereas, onsite source control BMPs can be applied during 
all runoff conditions; (2) End-of-pipe BMPs are often incapable of capturing and 
treating the wide range of pollutants which can be generated on a sub-watershed 
scale; (3) End-of-pipe BMPs are more effective when used as polishing BMPs, rather 
than the sole BMP to be implemented; (4) End-of-pipe BMPs do not protect the quality 
or beneficial uses of receiving waters between the pollutant source and the BMP; and 
(5) Offsite end-of-pipe BMPs do not aid in the effort to educate the public regarding 
sources of pollution and their prevention.  
 
Discussion of Finding D.2.b.  Many end-of-pipe BMPs are designed for low flow 
conditions because their end-of-pipe location prevents them from being designed for 
large storm events.  This results in the end-of-pipe BMPs being overwhelmed, 
bypassed, or ineffective during larger storm events more frequently than onsite BMPs 
designed for larger storms.  BMPs are also frequently most effective for a particular 
type of pollutant (such as sediment).  Such BMPs may be appropriate for small sites 
with a limited suite of pollutants generated; however, end-of-pipe BMPs must typically 
be able to address a wide range of pollutants generated by a sub-watershed, limiting 
their effectiveness and/or increasing costs.  Moreover, the location of some end-of-
pipe BMPs allow for untreated pollutants to be discharged to and degrade receiving 
waters prior to their reaching the BMPs.  This fails to protect receiving waters, which is 
the purpose of BMP implementation.  In addition, opportunities to educate the public 
regarding runoff pollution can be lost when end-of-pipe BMPs are located away from 
pollutant sources and out of sight.  Onsite BMPs can lead to a better public 
understanding of runoff issues since their presence can provide a visible and/or 
tangible lesson in pollution prevention.        
 
Finding D.2.c. Use of Low-Impact Development (LID) site design BMPs at new 
development, redevelopment and retrofit projects can be an effective means for 
minimizing the impact of storm water runoff discharges from the development projects 
on receiving waters.  LID is a site design strategy with a goal of maintaining or 
replicating the pre-development hydrologic regime through the use of design 
techniques.  LID site design BMPs help preserve and restore the natural hydrologic 
cycle of the site, allowing for filtration and infiltration which can greatly reduce the 
volume, peak flow rate, velocity, and pollutant loads of storm water runoff.  Current 
runoff management, knowledge, practices and technology have resulted in the use of 
LID BMPs as an acceptable means of meeting the storm water MEP standard.  
 
Discussion of Finding D.2.c.  The Clean Water Act (CWA) is the cornerstone of 
surface water quality protection in the United States. (The Act does not deal directly 
with ground water nor with water quantity issues.) The statute employs a variety of 
regulatory and nonregulatory tools to sharply reduce direct pollutant discharges into 
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waterways, and manage polluted runoff. These tools are employed to achieve the 
broader goal of restoring and maintaining the chemical, physical, and biological 
integrity of the nation's waters so that they can support the protection and propagation 
of fish, shellfish, wildlife and recreation in and on the water. 
 
Increasing the volume, velocity, frequency and discharge duration of storm water 
runoff from developed areas will eventually greatly accelerate downstream erosion, 
impair stream habitat in natural drainages, and negatively impact beneficial uses.  
Development and urbanization increase pollutant loads and volume while 
simultaneously increasing impervious area.  Impervious surfaces can neither absorb 
water nor remove pollutants and thus lose the purification and infiltration provided by 
naturally vegetated soil.  Furthermore, impervious surfaces tend to concentrate 
pollutants on the top of the surface that are then washed off into the MS4 and waters 
of the State in a concentrated manner.  The use of Low-Impact Development (LID) site 
design BMPs can be an effective means of minimizing the impact of runoff discharges 
on receiving waters.  By reducing water pollution, reducing runoff and increasing 
groundwater recharge, LID helps to improve the quality of receiving surface waters, 
stabilize the flow rates of receiving waters (preventing downstream hydromodification), 
reduce downstream flooding and protect and enhance water supply sources.  Current 
runoff management, knowledge, practice and technology has resulted in the use of 
LID BMPs as an acceptable means of meeting the MEP standard for storm water 
treatment.   
 
Current municipal codes may oppose or hinder the design, use and implementation of 
specific elements of LID.  These codes include, but are not limited to, emergency 
services access requirements, building landscape ordinances, building height limits 
and parking space requirements.  It is essential for Copermittees to work with other 
responsible agencies and/or update codes that have the potential to impact the use of 
LID. 
 
The Local Government Commission, a non-profit organization working to build livable 
communities, developed a set of principles known as the Ahwahnee Water Principles 
for Resource-Efficient Land Use118 that provide the opportunity to reduce costs and 
improve the reliability and quality of our water resources.  Implementation of LID 
incorporates several of the Ahwahnee principles such as: 
 

1.  “Community Design should be compact, mixed use, walkable and transit-
oriented so that urban runoff pollutants are minimized and the open lands that 
absorb water are preserved to the maximum extent possible.” 
3.  “Water holding areas such as creek beds, recessed athletic fields, ponds, 
cisterns, and other features that serve to recharge groundwater, reduce runoff, 
improve water quality and decrease flooding should be incorporated into the 
urban landscape.” 

                                            
118  Local Government Commission, “The Ahwahnee Water Principles – A Blueprint for Regional Sustainability”, 
http://water.lgc.org/Members/tony/docs/lgc_water_guide.pdf 
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4.  “All aspects of landscaping from the selection of plants to soil preparation 
and the installation of irrigation systems should be designed to reduce water 
demand, retain runoff, decrease flooding, and recharge groundwater.” 
5.  “Permeable surfaces should be used for hardscape.  Impervious surfaces 
such as driveways, streets, and parking lots should be minimized so that land is 
available to absorb storm water, reduce polluted urban runoff, recharge 
groundwater and reduce flooding.” 

 
The use of LID site design BMPs helps reduce the amount of impervious area 
associated with development and allows storm water to infiltrate into the soil.  Natural 
vegetation and soil filters storm water runoff and reduces the volume and pollutant 
loads of storm water.  Studies have revealed that the level of imperviousness resulting 
from development and urbanization is strongly correlated with the water quality 
impairment of nearby receiving waters.119  In many cases, the impacts on receiving 
waters due to changes in hydrology can be more significant than those attributable to 
the contaminants found in storm water discharges.120   These impacts include stream 
bank erosion (increased sediment load and subsequent deposition), benthic habitat 
degradation, and decreased diversity of macroinvertebrates.  Although conventional 
BMPs do reduce storm water pollutant loads, they may not effectively control adverse 
effects from changes in the discharge hydrologic conditions.121   
 
The Order includes requirements for developments to include site design BMPs that 
mimic or replicate the natural hydrologic cycle.  Open space designs which maximize 
pervious surfaces and retention of “natural” drainages have been found to reduce both 
the costs of development and pollutant export.122  Moreover, USEPA finds including 
plans for a “natural” site design and BMP implementation during the design phase of 
new development and redevelopment offers the most cost effective strategy to reduce 
storm water pollutant loads to surface waters.123   In addition, a recent U.S. 
Department of Housing and Urban Development guidance document on low-impact 
development notes that the use of LID-based storm water management design allows 
land to be developed, but in a cost-effective manner that helps mitigate potential 
environmental impacts.124 
 

                                            
119 USEPA, 1999.  40 CFR Parts 9, 122, 123, and 124 National Pollutant Discharge Elimination System – 
Regulations for Revision of the Water Pollution Control Program Addressing Storm Water Discharges; Final Rule. 
120 Ibid. 
121 USEPA, 2000.  Low-Impact Development: A literature review.  EPA-841-B-00-005. 35p. 
122 Center for Watershed Protection, 2000.  “The Benefits of Better Site Design in Residential Subdivisions.”  
Watershed Protection Techniques.  Vol. 3. No. 2. 
123 USEPA, 1999.  40 CFR Parts 9, 122, 123, and 124 National Pollutant Discharge Elimination System – 
Regulations for Revision of the Water Pollution Control Program Addressing Storm Water Discharges; Final Rule. 
124   U.S. Department of Housing and Urban Development, Office of Policy Development and Research, 2003.  “The 
Practice of Low Impact Development.” Prepared by: NAHB Research Center, Inc. Upper Marlboro, Maryland. 
Contract No. H-21314CA.  131p. 
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Finding D.2.d.  Retail Gasoline Outlets (RGOs) are significant sources of pollutants in 
storm water runoff.  RGOs are points of convergence for motor vehicles for automotive 
related services such as repair, refueling, tire inflation, and radiator fill-up and 
consequently produce significantly higher loadings of hydrocarbons and trace metals 
(including copper and zinc) than other developed areas.   
 
Discussion of Finding D.2.d.  RGOs are included in the Order as a Priority 
Development Project category because RGOs produce significantly greater loadings 
of hydrocarbons and trace metals (including copper and zinc) than other developed 
areas.  To meet the storm water MEP standard, source control and structural 
treatment BMPs are needed at RGOs that meet the following criteria: (a) 5,000 square 
feet or more or (b) an ADT of 100 or more vehicles per day.  These are appropriate 
thresholds since vehicular development size and volume of traffic are good indicators 
of potential impacts of storm water runoff from RGOs on receiving waters.   
 
This finding has been added to satisfy State Board WQ Order No. 2000-11’s 
requirements for including RGOs as a Priority Development Category.  Order No. 
2000-11 acknowledged that a threshold (size, average daily traffic, etc.) appropriate to 
trigger SSMP requirements should be developed for RGOs and that specific findings 
regarding RGOs should be included in MS4 permits to justify the requirement.125  
Additional detail to support the inclusion of RGOs can be found in the Fact Sheet 
discussion of Section D.1.d.2.j.  
 
Finding D.2.e. Industrial sites are significant sources of pollutants in runoff.  Pollutant 
concentrations and loads in runoff from industrial sites are similar or exceed pollutant 
concentrations and loads in runoff from other land uses, such as commercial or 
residential land uses.  As with other land uses, LID site design, source control, and 
treatment control BMPs are needed at industrial sites in order to meet the MEP 
standard.  These BMPs are necessary where the industrial site is larger than 10,000 
square feet.  The 10,000 square feet threshold is appropriate, since it is consistent 
with requirements in other Phase I NPDES storm water regulations throughout 
California. 
 

                                            
125 State Board, 2000.  Order WQ 2000-11.  In the Matter of the Petitions of The Cities Of Bellflower, Et Al., The City 
Of Arcadia, And Western States Petroleum Association Review of January 26, 2000 Action of the Regional Board 
And Actions and Failures to Act by both the California Regional Water Quality Control Board, Los Angeles Region 
and Its Executive Officer Pursuant to Order No. 96-054, Permit for Municipal Storm Water and Urban Run-Off 
Discharges Within Los Angeles County [NPDES NO. CAS614001] SWRCB/OCC FILES A-1280, A-1280(a) and A-
1280(b) 
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Discussion of Finding D.2.e.    Industrial sites can be a significant source of 
pollutants in storm water runoff.  In an extensive review of storm water literature, the 
LARWQCB found widespread support for the finding that "industrial and commercial 
activities can also be considered hot spots as sources of pollutants.”  It also found that 
"industrial and commercial areas were likely to be the most significant pollutant source 
areas" of heavy metals.126   Likewise, storm water runoff from heavy industry in the 
Santa Clara Valley has been found to be extremely toxic. 127   These findings are 
corroborated by USEPA, which states in the preamble to the 1990 Phase I NPDES 
storm water regulations that "Because storm water from industrial facilities may be a 
major contributor of pollutants to municipal separate storm sewer systems, 
municipalities are obligated to develop controls for storm water discharges associated 
with industrial activity through their system in their storm water management program."  
Since heavy industrial sites can be a significant source of pollutants in runoff in a 
manner similar to other SSMP project categories such as commercial development or 
automotive repair shops, it is appropriate to include heavy industrial sites as a SSMP 
category in the Order.  
 
The Phase I NPDES storm water regulations require the Copermittees to "control 
through ordinance, permit, contract, order, or similar means, the contribution of 
pollutants to the municipal storm sewer by storm water discharges associated with 
industrial activity and the quality of storm water discharged from sites of industrial 
activity" (40 CFR 122.26(d)(2)(i)).  In addition, it has been established that the MEP 
standard for the control of storm water runoff from new development projects includes 
incorporation of the SSMP requirements.  Since the Copermittees must both control 
storm water pollutants from industrial sites and meet the storm water MEP standard for 
new development, it is appropriate to apply the SSMP requirements to heavy industrial 
sites. 
 
The State Board's Order WQ 2000-11 indicates that it is appropriate to apply SSMP 
requirements to categories of development where evidence shows the category of 
development can be a significant source of pollutants.  As evidenced above, heavy 
industrial sites can be a significant source of pollutants.  Therefore, the Order includes 
heavy industrial sites as a SSMP Priority Development Project category. 
 

                                            
126 Los Angeles Regional Water Quality Control Board.  2001. 
127 Schueler and Holland, 2000.  Storm Water Strategies for Arid and Semi-Arid Watersheds (Article 66).  The 
Practice of Watershed Protection. 
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Finding D.2.f.  If not properly designed or maintained, certain BMPs implemented or 
required by municipalities for runoff management may create a habitat for vectors (e.g. 
mosquitoes and rodents).  However, proper BMP design and maintenance to avoid 
standing water can prevent the creation of vector habitat.  Nuisances and public health 
impacts resulting from vector breeding can be prevented with close collaboration and 
cooperative effort between municipalities, the Orange County Vector Control District, 
and the California Department of Public Health during the development and 
implementation of runoff management programs. 
 
Discussion of Finding D.2.f.  The implementation of certain structural BMPs or other 
runoff treatment systems can result in significant vector problems in the form of 
increased breeding or harborage habitat for mosquitoes, rodents or other potentially 
disease transmitting organisms.  The implementation of BMPs that retain water may 
provide breeding habitat for a variety of mosquito species, some of which have the 
potential to transmit diseases such as Western Equine Encephalitis, St. Louis 
Encephalomyelitis, and malaria. Recent BMP implementation studies by Caltrans128 in 
District 7 and District 11 have demonstrated mosquito breeding associated with some 
types of BMPs. The Caltrans BMP Retrofit Pilot study cited lack of maintenance and 
improper design as factors contributing to mosquito production.  However, a 
Watershed Protection Techniques article describes management techniques for 
selecting, designing, and maintaining structural treatment BMPs to minimize mosquito 
production. 129   State and local runoff management programs that include structural 
BMPs with the potential to retain water have been implemented in Florida and the 
Chesapeake Bay region without resulting in significant public health threats from 
mosquitoes or other vectors.130   
 
Finding D.2.g.  The increased volume, velocity, frequency and discharge duration of 
storm water runoff from developed areas has the potential to greatly accelerate 
downstream erosion, impair stream habitat in natural drainages, and negatively impact 
beneficial uses.  Development and urbanization increase pollutant loads in storm water 
runoff and the volume of storm water runoff.  Impervious surfaces can neither absorb 
water nor remove pollutants and thus lose the purification and infiltration provided by 
natural vegetated soil.  Hydromodification measures for discharges to hardened 
channels allow for the future restoration of the hardened channels to their natural 
state, thereby restoring the chemical, physical, and biological integrity and Beneficial 
Uses of local receiving waters. 
 
 

                                            
128 Caltrans, 2000. BMP Retrofit Pilot Studies: A Preliminary Assessment of Vector Production. 
129 Watershed Protection Techniques, 1995.  Mosquitoes in Constructed Wetlands: A Management Bugaboo? 
1(4):203-207. 
130 Shaver, E. and R. Baldwin , 1995. Sand Filter Design for Water Quality Treatment in Herricks, E., Ed. 
Stormwater Runoff and Receiving Systems: Impact, Monitoring, and Assessment, CRC Lewis Publishers, New 
York, NY. 
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Discussion of Finding D.2.g.  Increasing the volume, velocity, frequency and 
discharge duration of storm water runoff from developed areas will eventually greatly 
accelerate downstream erosion, impair stream habitat in natural drainages, and 
negatively impact beneficial uses.  Development and urbanization increase pollutant 
loads and volume while simultaneously increasing impervious area.  Impervious 
surfaces can neither absorb water nor remove pollutants and thus lose the purification 
and infiltration provided by naturally vegetated soil.   
 
Historic hydromodification impacts, such as concrete lining and channelization, have 
impacted the natural physical habitat of urban streams resulting in low Index of Biotic 
Integrity (IBI) scores.  The Copermittee’s 2006-2007 monitoring indicated decreased 
IBI scores in the developed watersheds.  In the absence of water chemistry and 
toxicity impacts, these low scores were attributed to be a result of poor physical habitat 
conditions.131   
 
Hydromodification impacts result in poor physical habitat conditions through 
streambed scour, erosion, vegetation displacement, sediment deposition, 
channelization and channel modifications.  Increased sediment loads from 
hydromodification causes other impacts to physical habitats including increased 
turbidity which then may cause increased temperatures.  In addition, an increased 
sediment load may have an increased biological content thereby increasing the 
sediment oxygen demand and lowering the dissolved oxygen available for aquatic 
life.132 
 
The objective of the CWA is “to restore and maintain the chemical, physical, and 
biological integrity of the Nation’s waters (emphasis added).”  Stream restoration by 
removing concrete and other unnatural materials is a major step toward achieving that 
objective.  The success of future stream restoration and stabilization is, however, 
dependent on preventing and reducing physical impacts from activities upstream.  
Therefore, hydromodification management measures are necessary upstream of 
modified (e.g. concrete, rip rap, etc.) channels in addition to non-modified channels. 
 
Please see discussion of Findings C.10 and C.11. 

                                            
131 Orange County Copermittees, November 15, 2007. 2006-2007 Unified Annual Progress Report Program 
Effectiveness Assessment (San Diego Region). 
132 USEPA, National Management Measures to Control Nonpoint Source Pollution from Hydromodification, EPA 
841-B-07-002, July 2007. 
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Finding D.3.a.  In accordance with federal NPDES regulations and to ensure the most 
effective oversight of industrial and construction site discharges, discharges of runoff 
from industrial and construction sites are subject to dual (state and local) storm water 
regulation.  Under this dual system, each Copermittee is responsible for enforcing its 
local permits, plans, and ordinances, and the Regional Board is responsible for 
enforcing the General Construction Activities Storm Water Permit, State Board Order 
99-08 DWQ, NPDES No. CAS000002 (General Construction Permit) and the General 
Industrial Activities Storm Water Permit, State Board Order 97-03 DWQ, NPDES No. 
CAS000001 (General Industrial Permit).  NPDES municipal regulations require that 
municipalities develop and implement measures to address runoff from industrial and 
construction activities.  Those measures may require the implementation of additional 
BMPs than are required under the statewide general permits for activities subject to 
both state and local regulation. 
 
Discussion of Finding D.3.a.   USEPA finds the control of pollutant discharges from 
industry and construction so important to receiving water quality that it has established 
a double system of regulation over industrial and construction sites.  This double 
system of regulation consists of two parallel regulatory systems with the same 
common objective:  to keep pollutants from industrial and construction sites out of the 
MS4.  In this double system of regulation for runoff from industrial and construction 
sites, local governments must enforce their legal authorities (i.e., local ordinances and 
permits) while the Regional Board must enforce its legal authority (i.e., statewide 
general industrial and construction storm water permits).  These two regulatory 
systems are designed to complement and support each other.  Municipalities are not 
required to enforce Regional Board and State Board permits; however, they are 
required to enforce their ordinances and permits.  The Federal regulations are clear 
that municipalities have responsibility to prevent non-storm water and address storm 
water runoff from industrial and construction sites which enters their MS4s.   
 
Municipalities have this responsibility because they have the authority to issue land 
use and development permits.  Since municipalities are the lead permitting authority 
for industrial land use and construction activities, they are also the lead for 
enforcement regarding runoff discharges from these sites.  For sites where the 
municipality is the lead permitting authority, the Regional Board will work with the 
municipality and provide support where needed.  The Regional Board will assist 
municipalities in enforcement against non-compliant sites after the municipality has 
exhibited a good faith effort to bring the site into compliance.   
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According to USEPA, the storm water regulations envision that NPDES permitting 
authorities and municipal operators will cooperate to develop programs to monitor and 
control pollutants in storm water discharges from industrial facilities.133  USEPA 
discusses the “dual regulation” of construction sites in its Storm Water Phase II 
Compliance Assistance Guide, which states “Even though all construction sites that 
disturb more than one acre are covered nationally by an NPDES storm water permit, 
the construction site runoff control minimum measure […] is needed to induce more 
localized site regulation and enforcement efforts, and to enable operators […] to more 
effectively control construction site discharges into their MS4s.” 134   While the Storm 
Water Phase II Compliance Assistance Guide applies to small municipalities, it is 
applicable to the Copermittees, because they are similar in size and have the potential 
to discharge similar pollutant types as Phase II municipalities.   
 
Finding D.3.b.  Identification of sources of pollutants in runoff (such as municipal 
areas and activities, industrial and commercial sites/sources, construction sites, and 
residential areas), development and implementation of BMPs to address those 
sources, and updating ordinances and approval processes are necessary for the 
Copermittees to ensure that discharges of pollutants from its MS4 in storm water are 
reduced to the MEP and that non-storm water discharges are not occurring.  
Inspections and other compliance verification methods are needed to ensure minimum 
BMPs are implemented.  Inspections are especially important at high risk areas for 
pollutant discharges. 
 
Discussion of Finding D.3.b.     Source identification is necessary to characterize the 
nature and extent of pollutants in discharges and to develop appropriate BMPs.  It is 
the first step in a targeted approach to runoff management.  Source identification helps 
identify the location of potential sources of pollutants in runoff.  Pollutants found to be 
present in receiving waters can then be traced to the sites which frequently generate 
such pollutants.  In this manner source inventories can help to target inspections, 
monitoring, and potential enforcement.  This allows for limited inspection, monitoring, 
and enforcement time to be most effective.  USEPA supports source identification as a 
concept when it recommends construction, municipal, and industrial source 
identification in guidance and the federal regulations.135,136   
 

                                            
133 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
134 USEPA, 2000.  Storm Water Phase II Compliance Assistance Guide.  EPA 833-R-00-002. 
135 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
136 40 CFR 122.26(d)(2)(ii) 
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The development of BMPs for identified sources will help ensure that appropriate, 
consistent controls are implemented at all types of development and areas.  
Copermittees must reduce the discharge of pollutants in storm water runoff to the 
maximum extent practicable.  To achieve this level of pollutant reduction, BMPs must 
be implemented.  Designation of minimum BMPs helps ensure that appropriate BMPs 
are implemented for various sources.  These minimum BMPs also serve as guidance 
as to the level of water quality protection required.  USEPA requires development and 
implementation of BMPs for construction, municipal, commercial, industrial, and 
residential sources at 40 CFR 122.26(d)(2)(iv)(A-D). 
 
Updating ordinances and approval processes is necessary in order for the 
Copermittees to control discharges to their MS4s.  USEPA supports updating 
ordinances and approval processes when it states “A crucial requirement of the 
NPDES storm water regulation is that a municipality must demonstrate that it has 
adequate legal authority to control the contribution of pollutants in storm water 
discharged to its MS4. […]  In order to have an effective municipal storm water 
management program, a municipality must have adequate legal authority to control the 
contribution of pollutants to the MS4. […] ‘Control,’ in this context, means not only to 
require disclosure of information, but also to limit, discourage, or terminate a storm 
water discharge to the MS4.”137 
 
Inspections provide a necessary means for the Copermittees to evaluate compliance 
of pollutant sources with their municipal ordinances and minimum BMP requirements.  
USEPA supports inspections when it recommends inspections of construction, 
municipal, and industrial sources.138  Inspection of high risk sources are especially 
important because of the ability of frequent inspections to help ensure compliance, 
thereby reducing the risk associated with such sources.  USEPA suggests that 
inspections can improve compliance when it states “Effective inspection and 
enforcement requires […] penalties to deter infractions and intervention by the 
municipal authority to correct violations.”139   
 
Finding D.3.c. Historic and current development makes use of natural drainage 
patterns and features as conveyances for runoff.  Urban streams used in this manner 
are part of the municipalities MS4 regardless of whether they are natural, 
anthropogenic, or partially modified features.  In these cases, the urban stream is both 
an MS4 and receiving water. 
 

                                            
137 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
138 Ibid. 
139 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
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Discussion of Finding D.3.c.    An MS4 is defined in the federal regulations as a 
conveyance or system of conveyances (including roads with drainage systems, 
municipal streets, catch basins, curbs, gutters, ditches, man-made channels, or storm 
drains), owned or operated by a Copermittee, and designed or used for collecting or 
conveying runoff.140  Natural drainage patterns and urban streams are frequently used 
by municipalities to collect and convey runoff away from development within their 
jurisdiction.  Therefore, the Regional Board considers natural drainages that are used 
for conveyances of runoff, regardless of whether or not they’ve been altered by the 
municipality, as both part of the MS4s and as receiving waters.  To clarify, an 
unaltered natural drainage, which receives runoff from a point source (channeled by a 
Copermittee to drain an area within their jurisdiction), which then conveys the runoff to 
an altered natural drainage or a man-made MS4, is both an MS4 and a receiving 
water.141 
 
Finding D.3.d.  As operators of the MS4s, the Copermittees cannot passively receive 
and discharge pollutants from third parties.  By providing free and open access to an 
MS4 that conveys discharges to waters of the U.S., the operator essentially accepts 
responsibility for discharges into the MS4 that it does not prohibit or control.  These 
discharges may cause or contribute to a condition of contamination or a violation of 
water quality standards. 
 

                                            
140 USEPA, 2000.  EPA Administered Permit Programs: The National Pollutant Discharge Elimination System.  
Code of Federal Regulations, Vol. 40, Part 122.   
141 Regional Board, 2001.  Response in Opposition to Petitions for Review of California Regional Water Quality 
Control Board San Diego Region Order No. 2001-01 – NPDES Permit No. CAS0108758 (San Diego Municipal 
Storm Water Permit). 

RB-AR52187



Fact Sheet/Technical Report for  December 16, 2009 
Order No. R9-2009-0002  Page 77 of 190 
   
 

FINDINGS D 

Discussion of Finding D.3.d.  CWA section 402(p) requires operators of MS4s to 
prohibit non-storm water discharges into their MS4s.  This is necessary because 
pollutants which enter the MS4 generally are conveyed through the MS4 to be 
eventually discharged into receiving waters.  If a municipality does not prohibit non-
storm water discharges, it is providing the pathway (its MS4) which enables pollutants 
to reach receiving waters.  Since the municipality’s storm water management service 
can result in pollutant discharges to receiving waters, the municipality must accept 
responsibility for the water quality consequences resulting from this service. 
Furthermore, third party discharges can cause a municipality to be out of compliance 
with its permit.  Since pollutants from third parties which enter the MS4 will eventually 
be discharged from the MS4 to receiving waters, the third party discharges can result 
in a situation of municipality non-compliance if the discharges lead to an exceedance 
of water quality standards.  For these reasons, each Copermittee must prohibit and/or 
control discharges from third parties to its MS4.  USEPA supports this concept when it 
states “the operators of regulated small MS4s cannot passively receive and discharge 
pollutants from third parties” and “the operator of a small MS4 that does not prohibit 
and/or control discharges into its system essentially accepts ‘title’ for those discharges.  
At a minimum, by providing free and open access to the MS4s that convey discharges 
to the waters of the United States, the municipal storm sewer system enables water 
quality impairment by third parties.”142 
 
Finding D.3.e.  Waste and pollutants which are deposited and accumulate in MS4 
drainage structures will be discharged from these structures to waters of the U.S. 
unless they are removed.  These discharges may cause or contribute to, or threaten to 
cause or contribute to, a condition of pollution in receiving waters.  For this reason, 
pollutant discharges from storm water into MS4s must be reduced using a combination 
of management measures, including source control, and an effective MS4 
maintenance program must be implemented by each Copermittee. 
 
Discussion of Finding D.3.e.   When rain falls and drains freeways, industries, 
construction sites, and neighborhoods, it picks up a multitude of pollutants.  Gravity 
flow transports the pollutants to the MS4.  Illicit discharges and connections also can 
contribute a significant amount of pollutants to MS4s.  MS4s are commonly designed 
to convey their contents as quickly as possible.  Due to the resulting typically high flow 
rates within the concrete conveyance systems of MS4s, pollutants which enter or are 
deposited in the MS4 and not removed are generally flushed unimpeded through the 
MS4 to waters of the United States.  Since treatment generally does not occur within 
the MS4, in such cases reduction of storm water pollutants to the MEP must occur 
prior to discharges entering the MS4. 
 

                                            
142 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68765-68766. 
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The importance of this concept is supported by the tons of wastes/pollutants that have 
been removed from the Copermittees’ MS4s as reported in their ROWD.143  Moreover, 
these pollutants will be discharged into receiving waters unless an effective MS4 and 
structural treatment BMP maintenance program is implemented by the Copermittees.  
The requirement for Copermittees to conduct a MS4 maintenance program is 
specifically directed in both the Phase I and Phase II storm water regulations.  
Regarding MS4 cleaning, USEPA states “The removal of sediment, decaying debris, 
and highly polluted water from catch basins has aesthetic and water quality benefits, 
including reducing foul odors, reducing suspended solids, and reducing the load of 
oxygen-demanding substances that reach receiving waters.”144  It goes on to say, 
“Catch basin cleaning is an efficient and cost-effective method for preventing the 
transport of sediment and pollutants to receiving water bodies.”  USEPA also finds that 
“Lack of maintenance often limits the effectiveness of storm water structural controls 
such as detention/retention basins and infiltration devices. […]  The proposed program 
should provide for maintenance logs and identify specific maintenance activities for 
each class of control, such as removing sediment from retention ponds every five 
years, cleaning catch basins annually, and removing litter from channels twice a 
year.”145   
 
Finding D.3.f.   Enforcement of local runoff related ordinances, permits, and plans is 
an essential component of every runoff management program and is specifically 
required in the federal storm water regulations and this Order.  Each Copermittee is 
individually responsible for adoption and enforcement of ordinances and/or policies, 
implementation of identified control measures/BMPs needed to prevent or reduce 
pollutants in storm water runoff, and for the allocation of funds for the capital, operation 
and maintenance, administrative, and enforcement expenditures necessary to 
implement and enforce such control measures/BMPs under its jurisdiction.  Education 
is an important aspect of every effective runoff management program and the basis for 
changes in behavior at a societal level.  Education of municipal planning, inspection, 
and maintenance department staffs is especially critical to ensure that in-house staffs 
understand how their activities impact water quality, how to accomplish their jobs while 
protecting water quality, and their specific roles and responsibilities for compliance 
with this Order.  Public education, designed to target various urban land users and 
other audiences, is also essential to inform the public of how individual actions affect 
receiving water quality and how adverse effects can be minimized. 

                                            
143 Orange County Storm Water Copermittees. 2006. Report of Waste Discharge (San Diego Region).  
144 USEPA, 1999.  Storm Water O&M Fact Sheet, Catch Basin Cleaning.  EPA 832-F-99-011. 
145 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
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Discussion of Finding D.3.f.    The Federal NPDES regulations 40 CFR 
122.26(d)(2)(iv)(A – D) are clear in placing responsibility on municipalities for control of 
runoff from third party activities and land uses to their MS4.146  In order for 
municipalities to assume this responsibility, they must implement ordinances, permits, 
and plans addressing runoff from third parties.  Assessments for compliance with their 
ordinances, permits, and plans are essential for a municipality to ensure that third 
parties are not causing the municipality to be in violation of its municipal storm water 
permit.  When conditions of non-compliance are determined, enforcement is 
necessary to ensure that violations of municipality ordinances and permits are 
corrected.  When the Copermittees determine a violation of its storm water ordinance, 
it must pursue correction of the violation.  Without enforcement, third parties do not 
have incentive to correct violations.  USEPA supports enforcement by municipalities 
when it states “Effective inspection and enforcement requires […] penalties to deter 
infractions and intervention by the municipal authority to correct violations.  
Enforcement mechanisms […] also must be described.”147   
 
Education is a critical BMP and an important aspect of runoff management programs.  
USEPA finds that “An informed and knowledgeable community is critical to the 
success of a storm water management program since it helps ensure the following:  
Greater support for the program as the public gains a greater understanding of the 
reasons why it is necessary and important, [and] greater compliance with the program 
as the public becomes aware of the personal responsibilities expected of them and 
others in the community, including the individual actions they can take to protect or 
improve the quality of area waters.”148 
 
Regarding target audiences, USEPA also states “The public education program should 
use a mix of appropriate local strategies to address the viewpoints and concerns of a 
variety of audiences and communities, including minority and disadvantaged 
communities, as well as children.”   
 
Finding D.3.g.   Public participation during the development of runoff management 
programs is necessary to ensure that all stakeholder interests and a variety of creative 
solutions are considered.   
 
Discussion of Finding D.3.g.      
This finding is supported by the Phase II Storm Water Regulations, which state “early 
and frequent public involvement can shorten implementation schedules and broaden 
public support for a program.”  USEPA goes on to explain, “Public participation is likely 
to ensure a more successful storm water program by providing valuable expertise and 
a conduit to other programs and governments.”149 
                                            
146 USEPA, 2000.  EPA Administered Permit Programs: The National Pollutant Discharge Elimination System.  
Code of Federal Regulations, Vol. 40, Part 122.   
147 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA/833-B-92-002. 
148 USEPA, 2000.  Storm Water Phase II Compliance Assistance Guide.  EPA 833-R-00-002. 
149 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68755. 
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Finding D.3.h. Retrofitting existing development with storm water treatment controls 
including LID, is necessary to address storm water discharges from existing 
development that may cause or contribute to a condition of pollution or a violation of 
water quality standards.  Although SSMP BMPs are required for redevelopment, the 
current rate of redevelopment will not address water quality problems in a timely 
manner.  Cooperation with private landowners is necessary to effectively identify, 
implement and maintain retrofit projects for the preservation, restoration, and 
enhancement of water quality.   
 
Discussion of Finding D.3.h.  Existing BMPs are not sufficient to protect the 
Beneficial Uses of receiving waters from storm water MS4 discharges, as evidenced 
by 303(d) listings and exceedances of Water Quality Objectives from the Copermittees 
monitoring reports.  Implementing more advanced BMPs, including the retrofitting of 
existing development with LID, is part of the iterative process.  Based on the current 
rate of redevelopment compared to existing BMPs, the use of LID only on new and 
redevelopment will not adequately address current water quality problems, including 
downstream hydromodification.  Retrofitting existing development is practicable for a 
municipality through a systematic evaluation, prioritization and implementation plan 
focused on impaired water bodies, pollutants of concern, areas of downstream 
hydromodification, feasibility and effective communication and cooperation with private 
property owners. 
 
Finding D.4.a.  Since runoff within a watershed can flow from and through multiple 
land uses and political jurisdictions, watershed-based runoff management can greatly 
enhance the protection of receiving waters.  Such management provides a means to 
focus on the most important water quality problems in each watershed.  By focusing 
on the most important water quality problems, watershed efforts can maximize 
protection of beneficial use in an efficient manner.  Effective watershed-based runoff 
management actively reduces pollutant discharges and abates pollutant sources 
causing or contributing to watershed water quality problems.  Watershed-based runoff 
management that does not actively reduce pollutant discharges and abate pollutant 
sources causing or contributing to watershed water quality problems can necessitate 
implementation of the iterative process outlined in section A.3 of the Tentative Order.  
Watershed management of runoff does not require Copermittees to expend resources 
outside of their jurisdictions.  Watershed management requires the Copermittees 
within a watershed to develop a watershed-based management strategy, which can 
then be implemented on a jurisdictional basis. 
 
Discussion of Finding D.4.a. In recent years, addressing water quality issues from a 
watershed perspective has increasingly gained attention.  Regarding watershed-based 
permitting, the USEPA Watershed-Based NPDES Permitting Policy Statement issued 
on Jan. 7, 2004 states the following: 
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USEPA continues to support a holistic watershed approach to water quality 
management. The process for developing and issuing NPDES permits on a watershed 
basis is an important tool in water quality management. USEPA believes that 
developing and issuing NPDES permits on a watershed basis can benefit all watershed 
stakeholders, from the NPDES permitting authority to local community members. A 
watershed-based approach to point source permitting under the NPDES program may 
serve as one innovative tool for achieving new efficiencies and environmental results. 
USEPA believes that watershed-based permitting can: 

 
 Lead to more environmentally effective results; 
 Emphasize measuring the effectiveness of targeted actions on improvements in 

water quality; 
 Provide greater opportunities for trading and other market based approaches; 
 Reduce the cost of improving the quality of the nation’s waters; 
 Foster more effective implementation of watershed plans, including total maximum 

daily loads (TMDLs); and 
 Realize other ancillary benefits beyond those that have been achieved under the    

CWA  (e.g., facilitate program integration including integration of clean water act 
and safe drinking water act programs). 

 
Watershed-based permitting is a process that ultimately produces NPDES permits that 
are issued to point sources on a geographic or watershed basis. In establishing point 
source controls in a watershed-based permit, the permitting authority may focus on 
watershed goals, and consider multiple pollutant sources and stressors, including the 
level of nonpoint source control that is practicable. In general, there are numerous 
permitting mechanisms that may be used to develop and issue permits within a 
watershed approach.  

 
This USEPA guidance is in line with State Board and Regional Board watershed 
management goals.  For example, the State Board’s TAC recommends watershed-
based water quality protection, stating “Municipal permits should have watershed 
specific components.”  The TAC further recommends that “All NPDES permits and 
Waste Discharge Requirements should be considered for reissuance on a watershed 
basis.”   
   
In addition, the Basin Plan states that “public agencies and private organizations 
concerned with water resources have come to recognize that a comprehensive 
evaluation of pollutant contributions on a watershed scale is the only way to realistically 
assess cumulative impacts and formulate workable strategies to truly protect our water 
resources.  Both water pollution and habitat degradation problems can best be solved 
by following a basin-wide approach.”   
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In light of USEPA’s policy statement and the State Board’s and Regional Board’s 
watershed management goals, the Regional Board seeks to expand watershed 
management in the regulation of runoff from the MS4. Watershed-based MS4 permits 
can provide for more effective receiving water quality protection by focusing on specific 
water quality problems. The entire watershed for the receiving water can be assessed, 
allowing for critical areas and practices to be targeted for corrective actions.  Known 
sources of pollutants of concern can be investigated for potential water quality 
impacts.  Problem areas can then be addressed, leading to eventual improvements in 
receiving water quality.  Management of runoff on a watershed basis allows for specific 
water quality problems to be targeted so that efforts result in maximized water quality 
improvements.150   
 
Finding D.4.b.   Some runoff issues, such as general education and training, can be 
effectively addressed on a regional basis.  Regional approaches to runoff 
management can improve program consistency and promote sharing of resources, 
which can result in implementation of more efficient programs. 
 
Discussion of Finding D.4.b.  Copermittees in Orange County participate in several 
runoff-related activities whose scope extends beyond the area subject to this Order.  
These include countywide activities (e.g., portions of Orange County fall under the 
jurisdiction of the Santa Ana Regional Board), southern California, and statewide 
activities.  Copermittees’ participation in these regional activities is generally directed 
at improving management capability, preventing redundancy and taking advantage of 
economies of scale.  For instance, Copermittees seek to develop consistency between 
watershed and/or jurisdictional programs (e.g., through standards development), and 
to collaborate on certain program activities such as education, training, and 
monitoring.  The Copermittees report agreeing that jurisdictional, watershed, and 
regional programs cannot be effectively developed and implemented in isolation.  In 
addition, the Copermittees, through WRMP implementation efforts, have learned that 
many watershed activities can be more effectively implemented (e.g., achieve more 
water quality benefits) at the regional level due to economies of scale and agree 
watershed protection should be increasingly emphasized as a focal point of 
Copermittee efforts under the re-issued Permit.151   
 
Finding D.4.c.  It is important for the Copermittees to coordinate their water quality 
protection and land use planning activities to achieve the greatest protection of 
receiving water bodies.  Copermittee coordination with other watershed stakeholders, 
especially Caltrans, the Department of Defense, and water and sewer districts, is also 
important. 
 

                                            
150 Regional Board, 2004. San Diego County Municipal Storm Water Permit Reissuance Analysis Summary. P. 1. 
151 Orange County Storm Water Copermittees. 2006. Report of Waste Discharge (San Diego Region). 
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Discussion of Finding D.4.c.  Conventional planning and zoning can be limited in 
their ability to protect the environmental quality of creeks, rivers, and other 
waterbodies.  Watershed-based planning is often ignored, despite the fact that 
receiving waters unite land by collecting runoff from throughout the watershed.  Since 
watersheds unite land, they can be used as an effective basis for planning.  
Watershed-based planning enables local and regional areas to realize economic, 
social, and other benefits associated with growth, while conserving the resources 
needed to sustain such growth, including water quality.   
 
This type of planning can involve four steps:  (1) Identify the watersheds shared by the 
participating jurisdictions; (2) Identify, assess, and prioritize the natural, social, and 
other resources in the watersheds; (3) Prioritize areas for growth, protection, and 
conservation, based on prioritized resources; and (4) Develop plans and regulations to 
guide growth and protect resources.  Local governments have started with simple, yet 
effective, steps toward watershed planning, such as adopting a watershed-based 
planning approach, articulating the basic strategy in their General Plans, and 
beginning to pursue the basic strategy in collaboration with neighboring local 
governments who share the watersheds.  Examples of new mechanisms created to 
facilitate watershed-based planning and zoning include the San Francisquito Creek 
Watershed Coordinated Resource Management Process and the Santa Clara Basin 
Watershed Management Initiative.152   

                                            
152 Bay Area Stormwater Management Agencies Association., 1999.  Start at the Source.  Forbes Custom 
Publishing.  Available on-line at: http://www.scvurppp-w2k.com/basmaa_satsm.htm 
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E. Statute and Regulatory Considerations 
 
Finding E.1.  The Receiving Water Limitations (RWL) language specified in this Order 
is consistent with language recommended by the USEPA and established in State 
Board Water Quality Order 99-05, Own Motion Review of the Petition of Environmental 
Health Coalition to Review Waste Discharge Requirements Order No. 96-03, NPDES 
Permit No. CAS0108740, adopted by the State Board on June 17, 1999.  The RWL in 
this Order require compliance with water quality standards, which for storm water 
discharges is to be achieved through an iterative approach requiring the 
implementation of improved and better-tailored BMPs over time.  Compliance with 
receiving water limitations based on applicable water quality standards is necessary to 
ensure that MS4 discharges will not cause or contribute to violations of water quality 
standards and the creation of conditions of pollution. 
 
Discussion of Finding E.1.  The RWLs in the Order require storm water compliance 
with water quality standards through an iterative approach for implementing improved 
and better-tailored BMPs over time.  The iterative BMP process requires the 
implementation of increasingly stringent BMPs until receiving water standards are 
achieved.  This is necessary because implementation of BMPs alone cannot ensure 
attainment of receiving water quality standards.  For example, a BMP that is effective 
in one situation may not be applicable in another.  An iterative process of BMP 
development, implementation, and assessment is needed to promote consistent 
compliance with receiving water quality objectives.  If assessment of a given BMP 
confirms that the BMP is ineffective, the iterative process should be restarted, with 
redevelopment of a new BMP that is anticipated to result in compliance with receiving 
water quality objectives.   
 
The issue of whether storm water discharges from MS4s must meet water quality 
standards has been intensely debated in past years.  The argument arises because 
CWA section 402(p) fails to clearly state that municipal dischargers of storm water must 
meet water quality standards.  On the issue of industrial discharges of storm water, the 
statute clearly indicates that industrial dischargers must meet both (1) the technology-
based standard of “best available technology economically achievable (BAT)” and (2) 
applicable water quality standards.  On the issue of municipal discharges however, the 
statute states that municipal dischargers must meet (1) the technology-based standard 
of  MEP” and (2) “such other provisions that the Administrator or the State determines 
appropriate for the control of such pollutants.”  The statute fails, however, to specifically 
state that municipal dischargers must meet water quality standards. 
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As a result, the municipal storm water dischargers have argued that they do not have to 
meet water quality standards; and that they only are required to meet MEP for storm 
water.  Environmental interest groups maintain that not only do MS4 discharges have to 
meet water quality standards, but that MS4 permits must also comply with numeric 
effluent limitations for the purpose of meeting water quality standards.  On the issue of 
water quality standards, USEPA, the State Board, and the Regional Board have 
consistently maintained that MS4s must indeed comply with water quality standards.  
On the issue of whether water quality standards must be met by numeric effluent 
limitations, USEPA, the State Board (in Orders WQ 91-03 and WQ 91-04), and the 
Regional Board have maintained that MS4 permits can contain narrative requirements 
for the implementation of BMPs in place of numeric effluent limitations for storm water 
discharges.153   
 
In addition to relying on USEPA’s legal opinion concluding that MS4s must meet MEP 
for storm water and water quality standards, the State Board also relied on the CWA’s 
explicit authority for States to require “such other provisions that the Administrator or the 
State determines appropriate for the control of such pollutants” in addition to the 
technology-based standard of MEP for storm water discharges.  To further support its 
conclusions that MS4 permit dischargers must meet water quality standards, the State 
Board relied on provisions of the CWC that specify that all waste discharge 
requirements must implement applicable Basin Plans and take into consideration the 
appropriate water quality objectives for the protection of beneficial uses. 
 
The State Board first formally concluded that permits for MS4s must contain effluent 
limitations based on water quality standards in its Order WQ 91-03.  In that Order, the 
State Board also concluded that it was appropriate for Regional Boards to achieve this 
result by requiring best management practices, rather than by inserting numeric 
effluent limitations into MS4 permits.  Later, in Order WQ 98-01, the State Board 
prescribed specific precedent setting Receiving Water Limitations language to be 
included in all future MS4 permits.  This language specifically requires that MS4 
dischargers meet water quality standards and allows for the use of narrative BMPs 
(increasing in stringency and implemented in an iterative process) as the mechanism 
by which water quality standards can be met for storm water discharges.  
 
In Order WQ 99-05, the State Board modified its receiving water limitations language 
in Order WQ 98-01 to meet specific objections by USEPA (the modifications resulted 
in stricter compliance with water quality standards).  State Board Order WQ 99-05 
states:  
 

                                            
153 For the most recent assessment, see Storm Water Panel Recommendations to the California State Water 
Resources Control Board, 2006. The Feasibility of Numeric Effluent Limits Applicable to Discharges of Storm Water 
Associated with Municipal, Industrial, and Construction Activities.  
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“In Order WQ 98-01, the State Board ordered that certain receiving water limitation 
language be included in future municipal storm water permits.  Following inclusion of 
that language in permits issued by the San Francisco Bay and San Diego Regional 
Boards for Vallejo and Riverside respectively, the USEPA objected to the permits. The 
USEPA objection was based on the receiving water limitation language. The USEPA 
has now issued those permits itself and has included receiving water limitation 
language it deems appropriate.  
 
In light of USEPA’s objection to the receiving water limitation language in Order  
WQ 98-01 and its adoption of alternative language, the State Board is revising its 
instructions regarding receiving water limitation language for municipal storm water 
permits. It is hereby ordered that Order WQ 98-01 will be amended to remove the 
receiving water limitation language contained therein and to substitute the USEPA 
language. Based on the reasons stated here, and as a precedent decision, the following 
receiving water limitation language shall be included in future municipal storm water 
permits.”   
 

In the 1999 case involving MS4 permits issued by USEPA to several Arizona cities 
(Defenders of Wildlife v. Browner, 1999, 197 F. 3d 1035), the United States Court of 
Appeals for the Ninth Circuit upheld USEPA’s requirement for MS4 dischargers to 
meet water quality standards, but it did so on the basis of USEPA’s discretion rather 
than on the basis of strict compliance with the Clean Water Act.  In other words, while 
holding that the Clean Water Act does not require all MS4 discharges to comply strictly 
with state water quality standards, the Court also held that USEPA has the authority to 
determine that ensuring strict compliance with state water quality standards is 
necessary to control pollutants.  On the question of whether MS4 permits must contain 
numeric effluent limitations, the court upheld USEPA’s use of iterative BMPs in place 
of numeric effluent limitations for storm water discharges. 
 
On October 14, 1999, the State Board issued a legal opinion on the federal appellate 
decision and provided advice to the Regional Boards on how to proceed in the future.  
In the memorandum, the State Board concludes that the recent Ninth Circuit opinion 
upholds the discretion of USEPA and the State to (continue to) issue storm water 
permits to MS4s that require compliance with water quality standards through iterative 
BMPs.  Moreover, the memorandum states that “[…] because most MS4 discharges 
enter impaired water bodies, there is a real need for permits to include stringent 
requirements to protect those water bodies.  As TMDLs are developed, it is likely that 
MS4s will have to participate in pollutant load reductions, and the MS4 permits are the 
most effective vehicles for those reductions.”  In summary, the State Board found that 
the Regional Boards should continue to include the RWL established in State Board 
Order WQ 99-05 in all future permits.  
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The issue of the RWLs language was also central to BIA’s (and others’) appeal of 
Order No. 2001-01 (San Diego MS4 permit), which was used as a template for Order 
No. R9-2002-01.  BIA contended that the storm water MEP standard was a ceiling on 
what could be required of the Copermittees in implementing their runoff management 
programs, and that Order No. 2001-01’s receiving water limitations requirements 
exceeded that ceiling.  In other words, BIA argued that the Copermittees could not be 
required to comply with receiving water limitations if they necessitated efforts which 
went beyond the MEP standard.  Again, the courts upheld the Regional Board’s 
discretion to require compliance with water quality standards in municipal storm water 
permits, without limitation.  The Court of Appeal, Fourth Appellate District found that 
the Regional Board has “the authority to include a permit provision requiring 
compliance with water quality standards.”154  On further appeal by BIA, the California 
State Supreme Court declined to hear the matter. 
 
While implementation of the iterative BMP process is a means to achieve compliance 
with water quality objectives for storm water MS4 discharges, it does not shield the 
discharger from enforcement actions for continued non-compliance with water quality 
standards.  Consistent with USEPA guidance,155 regardless of whether or not an 
iterative process is being implemented, discharges that cause or contribute to a 
violation of water quality standards are in violation of Order No. R9-2008-0001.     
 
Finding E.2.   The Water Quality Control Plan for the San Diego Basin (Basin Plan), 
identifies the following beneficial uses for surface waters in Orange County:  Municipal 
and Domestic Supply (MUN)156, Agricultural Supply (AGR), Industrial Process Supply 
(PROC), Industrial Service Supply (IND), Ground Water Recharge (GWR), Contact 
Water Recreation (REC1) Non-contact Water Recreation (REC2), Warm Freshwater 
Habitat (WARM), Cold Freshwater Habitat (COLD), Wildlife Habitat (WILD), Rare, 
Threatened, or Endangered Species (RARE), Freshwater Replenishment (FRSH), 
Hydropower Generation (POW), and Preservation of Biological Habitats of Special 
Significance (BIOL).  The following additional beneficial uses are identified for coastal 
waters of Orange County:  Navigation (NAV), Commercial and Sport Fishing (COMM), 
Estuarine Habitat (EST), Marine Habitat (MAR), Aquaculture (AQUA), Migration of 
Aquatic Organisms (MIGR), Spawning, Reproduction, and/or Early Development 
(SPWN), and Shellfish Harvesting (SHELL). 
 

                                            
154 Building Industry Association et al., v. State Water Resources Control Board, et al.  2004. 
155 USEPA, 1998.  Jan. 21, 1998 correspondence, “State Board/OCC File A-1041 for Orange County,” from Alexis 
Strauss to Walt Petit, and March 17, 1998 correspondence from Alexis Strauss to Walt Petit.  
156 Subject to exceptions under the “Sources of Drinking Waters” Policy (Resolution No. 89-33) 
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Discussion of Finding E.2.   The southern portion of Orange County is within the San 
Diego Region.  The Orange County portion of the San Diego Region falls within and 
comprises the majority of  the San Juan Hydrologic Unit.  Major streams within the 
Orange County watersheds include San Juan Creek, Trabuco Creek, and San Mateo 
Creek.  Other surface water bodies include Aliso Creek, Prima Deshecha Canada, 
Segunda Deshecha Canada, Oso Creek, Salt Creek, Laguna Canyon Channel, 
Canada Gobernadora, and Bell Canyon.  Several small canyon streams drain directly 
to the Ocean.  Major inland waterbodies include Oso Reservoir, El Toro Reservoir, and 
Sulphur Creek Reservoir. 
 
The Orange County watersheds include unincorporated portions of Orange County, 
the Cities of Aliso Viejo, Dana Point, Laguna Beach, Laguna Hills, Laguna Niguel, 
Laguna Woods, Lake Forest, Mission Viejo, Rancho Santa Margarita, San Clemente, 
and San Juan Capistrano.  The uppermost portions of the San Mateo, San Juan, 
Trabuco, and Aliso Creek watersheds are within the Cleveland National Forests.   
 
Approximately 500,000 people reside within the permitted area.  This estimate is 
based on the 2000 census, which does not represent exact numbers because three 
municipalities (County of Orange and the Cities of Laguna Hills and Lake Forest) lie 
within both the San Diego Region and the Santa Ana Region.  In addition, new 
developments have increased the housing stock of the area since the 2000 census.  
This includes the master planned developments of Ladera Ranch in the San Juan 
Creek watershed and Talega in the San Clemente Coastal and San Mateo Creek 
watersheds.  
 
Finding E.3.  This Order is in conformance with State Board Resolution No. 68-16, 
Statement of Policy with Respect to Maintaining High Quality Waters in California, and 
the federal Antidegradation Policy described in 40 CFR 131.12. 
 
Discussion of Finding E.3.   Runoff management programs are required to be 
designed to reduce pollutants in storm water MS4 discharges to the maximum extent 
practicable and achieve compliance with water quality standards.   Therefore, 
implementation of runoff management programs, which satisfy the requirements of 
Order No. R9-2009-0002, will prevent violations of receiving water quality standards.  
The Basin Plan states that “Water quality objectives must […] conform to US EPA 
regulations covering antidegradation (40 CFR 131.12) and State Board Resolution 68-
16, Statement of Policy with Respect to Maintaining High Quality of Waters in 
California.”   As a result, when water quality standards are met, USEPA and State 
Board antidegradation policy requirements are also met.  
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Finding E.4.  Section 6217(g) of the Coastal Zone Act Reauthorization Amendments 
of 1990 (CZARA) requires coastal states with approved coastal zone management 
programs to address non-point pollution impacting or threatening coastal water quality.  
CZARA addresses five sources of non-point pollution: agriculture, silviculture, urban, 
marinas, and hydromodification.  This NPDES permit addresses the management 
measures required for the urban category, with the exception of septic systems.  The 
adoption and implementation of this NPDES permit relieves the Permittee from 
developing a non-point source plan, for the urban category, under CZARA.  The 
Regional Board addresses septic systems through the administration of other 
programs. 
 
Discussion of Finding E.4.   Coastal states are required to develop programs to 
protect coastal waters from nonpoint source pollution, as mandated by the federal 
CZARA.  CZARA Section 6217 identifies polluted runoff as a significant factor in 
coastal water degradation, and requires implementation of management measures 
and enforceable policies to restore and protect coastal waters.  In lieu of developing a 
separate NPS program for the coastal zone, California’s NPS Pollution Control 
Program was updated in 2000 to address the requirements of both the CWA section 
319 and the CZARA section 6217 on a statewide basis.  The California Coastal 
Commission (CCC), the State Board, and the nine Regional Water Quality Control 
Boards are the lead State agencies for upgrading the program, although 20 other 
State agencies also participate.   Pursuant to the CZARA (6217(g) Guidance 
Document  the development of runoff management programs pursuant to this NPDES 
permit fulfills the need for coastal cities to develop an runoff non-point source plan 
identified in the State’s Non-point Source Program Strategy and Implementation 
Plan.157 
 
Finding E.5.  Section 303(d)(1)(A) of the CWA requires that “Each state shall identify 
those waters within its boundaries for which the effluent limitations…are not stringent 
enough to implement any water quality standard (WQS) applicable to such waters.”  
The CWA also requires states to establish a priority ranking of impaired waterbodies 
known as Water Quality Limited Segments and to establish Total Maximum Daily 
Loads (TMDLs) for such waters.  This priority list of impaired waterbodies is called the 
Section 303(d) List.  The current Section 303(d) List was approved by the State Board 
on February 4, 2003 and on July 25, 2003 by USEPA.  The List was recently updated 
by the State Board on October 25, 2006.  On June 28, 2007 the 2006 303(d) list for 
California was given final approval by the United States Environmental Protection 
Agency (USEPA).   
 

                                            
157  State Board/CCC, 2000.  Nonpoint Source Program Strategy and Implementation Plan, 1998-2013 (PROSIP). 
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Discussion of Finding E.5. Section 303(d) of the federal CWA (CWA, 33 USC 1250, 
et seq., at 1313(d)), requires States to identify waters that do not meet water quality 
standards after applying certain required technology-based effluent limits (“impaired” 
water bodies).  States are required to compile this information in a list and submit the 
list to USEPA for review and approval. This list is known as the Section 303(d) list of 
impaired waters.  As part of this listing process, States are required to prioritize 
waters/watersheds for future development of TMDLs. The State Board and Regional 
Boards have ongoing efforts to monitor and assess water quality, to prepare the 
Section 303(d) list, to prioritize waters/watersheds for TMDL development and to 
subsequently develop TMDLs.  TMDLs developed and adopted by the Regional Board 
are incorporated into the Basin Plan via a Basin Plan Amendment as authorized under 
section 13240 of the California Water Code.  The 2006 California 303(d) List identifies 
impaired receiving water bodies and their watersheds within the State of California.  
Storm water and non-storm water runoff that is discharged from the Copermittees’ MS4s 
is a leading cause of receiving water quality impairment in the San Diego Region.158  
TMDLs Project I and II for bacteria are considered priority development TMDLs due to 
impacts to REC 1 benefits due to impairment of waters for human contact recreation.   
 
Finding E.6.  This Order does not constitute an unfunded local government mandate 
subject to subvention under Article XIIIB, Section (6) of the California Constitution for 
several reasons, including, but not limited to, the following.  First, this Order 
implements federally mandated requirements under federal Clean Water Act section 
402.  (33 U.S.C. § 1342(p)(3)(B).)  Second, the local agency Copermittees’ obligations 
under this Order are similar to, and in many respects less stringent than, the 
obligations of non-governmental and new dischargers who are issued NPDES permits 
for storm water and non-storm water discharges.  Third, the local agency Copermittees 
have the authority to levy service charges, fees, or assessments sufficient to pay for 
compliance with this Order.  Fourth, the Copermittees have requested permit coverage 
in lieu of compliance with the complete prohibition against the discharge of pollutants 
contained in federal Clean Water Act section 301, subdivision (a) (33 U.S.C. § 
1311(a)) and in lieu of numeric restrictions on their storm water discharges.  Fifth, the 
local agencies’ responsibility for preventing discharges of waste that can create 
conditions of pollution or nuisance from conveyances that are within their ownership or 
control under State law predates the enactment of Article XIIIB, Section (6) of the 
California Constitution.  Likewise, the provisions of this Order to implement total 
maximum daily loads (TMDLs) are federal mandates.  The federal Clean Water Act 
requires TMDLs to be developed for water bodies that do not meet federal water 
quality standards.  (33 U.S.C. sec. 1313(d).)  Once the U.S. Environmental Protection 
Agency or a state develops a TMDL, federal law requires that permits must contain 
effluent limitations consistent with the assumptions of any applicable wasteload 
allocation. (40 C.F.R. sec. 122.44(d)(1)(vii)(B).) 
 

                                            
158 The approved 2006 Clean Water Act Section 303(d) List of Water Quality Limited Segments is on-line at: 
http://www.waterboards.ca.gov/tmdl/303d_lists2006.html. 
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Discussion of Finding E.6.   This Order does not constitute an unfunded local 
government mandate subject to subvention under Article XIIIB, Section (6) of the 
California Constitution for several reasons, including, but not limited to, the following.  
First, this Order implements federally mandated requirements under federal Clean 
Water Act section 402, subdivision (p)(3)(B).  (33 U.S.C. § 1342(p)(3)(B).)  This 
includes federal requirements to effectively prohibit non-storm water discharges, to 
reduce the discharge of pollutants in storm water to the maximum extent practicable, 
and to include such other provisions as the Administrator or the State determines 
appropriate for the control of such pollutants.  Federal cases have held these 
provisions require the development of permits and permit provisions on a case-by-
case basis to satisfy federal requirements.  (Natural Resources Defense Council, Inc. 
v. U.S. E.P.A. (9th Cir. 1992) 966 F.2d 1292, 1308, fn. 17.)   
 
The authority exercised under this Order is not reserved state authority under the 
Clean Water Act’s savings clause (cf. Burbank v. State Water Resources Control Bd. 
(2005) 35 Cal.4th 613, 627-628 [relying on 33 U.S.C. § 1370, which allows a state to 
develop requirements which are not “less stringent” than federal requirements]), but 
instead, is part of a federal mandate to develop pollutant reduction requirements for 
municipal separate storm sewer systems.  To this extent, it is entirely federal authority 
that forms the legal basis to establish the permit provisions.  (See, City of Rancho 
Cucamonga v. Regional Water Quality Control Bd.-Santa Ana Region (2006) 135 
Cal.App.4th 1377, 1389; Building Industry Ass’n of San Diego County v. State Water 
Resources Control Bd. (2004) 124 Cal.App.4th 866, 882-883.) 
 
Second, the local agency Copermittees’ obligations under this Order are similar to, 
and in many respects less stringent than, the obligations of non-governmental 
dischargers who are issued NPDES permits for storm water discharges.  With a few 
inapplicable exceptions, the Clean Water Act regulates the discharge of pollutants 
from point sources (33 U.S.C. § 1342) and the Porter-Cologne regulates the discharge 
of waste (Wat. Code, § 13263), both without regard to the source of the pollutant or 
waste.  As a result, the “costs incurred by local agencies” to protect water quality 
reflect an overarching regulatory scheme that places similar requirements on 
governmental and nongovernmental dischargers.  (See County of Los Angeles v. 
State of California (1987) 43 Cal.3d 46, 57-58 [finding comprehensive workers 
compensation scheme did not create a cost for local agencies that was subject to state 
subvention].) 
 

RB-AR52202



Fact Sheet/Technical Report for  December 16, 2009 
Order No. R9-2009-0002  Page 92 of 190 
   
 

FINDINGS E 

The Clean Water Act and the Porter-Cologne Water Quality Control Act largely 
regulate storm water with an even hand, but to the extent there is any relaxation of this 
even-handed regulation, it is in favor of the local agencies.  Except for municipal 
separate storm sewer systems, the Clean Water Act requires point source 
dischargers, including discharges of storm water associated with industrial or 
construction activity, to comply strictly with water quality standards.  (33 U.S.C. § 
1311(b)(1)(C), Defenders of Wildlife v. Browner (1999) 191 F.3d 1159, 1164-1165 
[noting that industrial storm water discharges must strictly comply with water quality 
standards].)  As discussed in prior State Water Resources Control Board decisions, 
this Order does not require strict compliance with water quality standards.  (SWRCB 
Order No. WQ 2001-15, p. 7.)  The Order, therefore, regulates the discharge of waste 
in municipal storm water more leniently than the discharge of waste from non-
governmental sources.   
 
Third, the local agency Copermittees have the authority to levy service charges, fees, 
or assessments sufficient to pay for compliance with this Order.  The fact sheet 
demonstrates that numerous activities contribute to the pollutant loading in the 
municipal separate storm sewer system.  Local agencies can levy service charges, 
fees, or assessments on these activities, independent of real property ownership.  
(See, e.g., Apartment Ass’n of Los Angeles County, Inc. v. City of Los Angeles (2001) 
24 Cal.4th 830, 842 [upholding inspection fees associated with renting property].)  The 
ability of a local agency to defray the cost of a program without raising taxes indicates 
that a program does not entail a cost subject to subvention.  (County of Fresno v. 
State of California (1991) 53 Cal.3d 482, 487-488.) 
 
Fourth, the Copermittees have requested permit coverage in lieu of compliance with 
the complete prohibition against the discharge of pollutants contained in federal Clean 
Water Act section 301, subdivision (a) (33 U.S.C. § 1311(a)) and in lieu of numeric 
restrictions on their storm water discharges.  To the extent, the local agencies have 
voluntarily availed themselves of the permit, the program is not a state mandate.  
(Accord County of San Diego v. State of California (1997) 15 Cal.4th 68, 107-108.)  
Likewise, the Copermittees have voluntarily sought a program-based municipal storm 
water permit in lieu of a numeric limitations approach on their storm water discharge.  
(See City of Abilene v. U.S. E.P.A. (5th Cir. 2003) 325 F.3d 657, 662-663 [noting that 
municipalities can choose between a management permit or a permit with numeric 
limitations].)  The local agencies’ voluntary decision to file a report of waste discharge 
proposing a program-based permit is a voluntary decision not subject to subvention. 
(See Environmental Defense Center v. USEPA (9th Cir. 2003) 344 F.3d 832, 845-
848.) 
 
Fifth, the local agencies’ responsibility for preventing discharges of waste that can 
create conditions of pollution or nuisance from conveyances that are within their 
ownership or control under state law predates the enactment of Article XIIIB, Section 
(6) of the California Constitution. 
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Finding E. 7.  Runoff treatment and/or mitigation must occur prior to the discharge of 
runoff into receiving waters.  Treatment BMPs must not be constructed in waters of the 
U.S. or State unless the runoff flows are sufficiently pretreated to protect the values 
and functions of the water body. Federal regulations at 40 CFR 131.10(a) state that in 
no case shall a state adopt waste transport or waste assimilation as a designated use 
for any waters of the U.S.  Authorizing the construction of an runoff treatment facility 
within a water of the U.S., or using the water body itself as a treatment system or for 
conveyance to a treatment system, would be tantamount to accepting waste 
assimilation as an appropriate use for that water body.  Furthermore, the construction, 
operation, and maintenance of a pollution control facility in a water body can 
negatively impact the physical, chemical, and biological integrity, as well as the 
beneficial uses, of the water body.  Without federal authorization (e.g., pursuant to 
Clean Water Act Section 404), waters of the U.S. may not be converted into, or used 
as, waste treatment or conveyance facilities.  Similarly, waste discharge requirements 
pursuant to California Water Code Section 13260 are required for the conversion or 
use of waters of the State as waste treatment or conveyance facilities.  Diversion from 
waters of the U.S./State to treatment facilities and subsequent return to waters of the 
U.S. is allowable, provided that the effluent complies with applicable NPDES 
requirements. 
 
Discussion of Finding E.7.  Runoff treatment and/or mitigation in accordance with 
any of the requirements in the Order must occur prior to the discharge of storm water 
into receiving waters.  Allowing storm water polluted runoff to enter receiving waters 
prior to treatment to the MEP will result in degradation of the water body and potential 
exceedances of water quality standards, from the discharge point to the point of 
dissipation, infiltration, or treatment.  Furthermore, the construction, operation, and 
maintenance of a pollution control facility in a water body can negatively impact the 
physical, chemical, and biological integrity, as well as the beneficial uses, of the water 
body.  This requirement is supported by federal regulation 40 CFR 131.10(a) and 
USEPA guidance.  According to USEPA,159  “To the extent possible, municipalities 
should avoid locating structural controls in natural wetlands.  Before considering siting 
of controls in a natural wetland, the municipality should demonstrate that it is not 
possible or practicable to construct them in sites that do not contain natural wetlands… 
Practices should be used that settle solids, regulate flow, and remove contaminants 
prior to discharging storm water into a wetland.”  
 
Additional Federal guidance discusses the implementation of wetlands to treat 
municipal storm water discharges (USEPA, 2000. Guiding Principles for Constructed 
Treatment Wetlands: Providing for Water Quality and Wildlife Habitat).  It states: 
 

                                            
159 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 

RB-AR52204



Fact Sheet/Technical Report for  December 16, 2009 
Order No. R9-2009-0002  Page 94 of 190 
   
 

FINDINGS E 

“..treatment wetlands should not be constructed in a waters of the U.S. unless 
you can sufficiently pretreat the stormwater flows to protect the values and 
functions of the waters of the U.S. Because storm water is an unpredictable 
effluent source and can contain high levels of toxic substances, nutrients, and 
pathogens, we strongly encourage that you construct the treatment wetland in 
uplands and use best management practices in these projects.”160 

 
Consistent with USEPA guidance, the conversion or use of waters of the U.S./State 
into runoff treatment facilities or conveyance facilities for untreated storm water 
discharges must be appropriately reviewed by both Federal and State resource 
agencies. Such projects may be subject to federal permitting pursuant to Clean Water 
Act Section 404 if discharges of dredged or fill material is involved.  
 
The placement of hydromodification controls within waters of the U.S./State may also 
be subject to federal and/or state permitting, but would not necessarily be considered 
a pollutant treatment BMP.  Provided the grade control structures are designed to re-
establish a natural channel gradient and correct excessive changes to the sediment 
transport regime caused by urbanization, rather than to create a series of artificial 
hydrological impoundments for the purpose of treating pollution, this type of project is 
not considered an in-stream treatment BMP. 
 
Finding E. 8. The issuance of waste discharge requirements and an NPDES permit 
for the discharge of runoff from MS4s to waters of the U.S. is exempt from the 
requirement for preparation of environmental documents under the California 
Environmental Quality Act (CEQA) (Public Resources Code, Division 13, Chapter 3, 
section 21000 et seq.) in accordance with the CWC section 13389. 
 
Discussion of Finding E. 8. CWC Section 13389 exempts the adoption of waste 
discharge requirements (such as NPDES permits) from CEQA requirements: “Neither 
the State Board nor the regional boards shall be required to comply with the provisions 
of Chapter 3 (commencing with section 21100) of Division 13 of the Public Resources 
Code prior to the adoption of any waste discharge requirement, except requirements 
for new sources as defined in the Federal Water Pollution Control Act or acts 
amendatory thereof or supplementary thereto.”   
 

                                            
160 USEPA, 2000. Guiding Principles for Constructed Treatment Wetlands: Providing for Water Quality and Wildlife 
Habitat, (EPA 843-B-00-003). 
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This CEQA exemption was challenged during BIA’s (and others’) appeal of Order  
No. 2001-01.  BIA contended that the CEQA exemption did not apply to permit 
requirements where the Regional Board utilized its discretion to craft permit 
requirements which were more prescriptive than required by federal law.  The Court of 
Appeal, Fourth Appellate District disagreed with this argument, stating “we also reject 
Building Industry’s argument to the extent it contends the statutory CEQA exemption in 
Water Code section 13389 is inapplicable to a particular NPDES permit provision that 
is discretionary, rather than mandatory, under the CWA.”161  On further appeal by BIA, 
the California State Supreme Court declined to hear the matter. 
 
In a recent decision, the Court of Appeal of the State of California, Second Appellate 
District, upheld the CEQA exemption for municipal storm water NPDES permits 
(County of Los Angeles, et al. v. California State Water Resources Control Board, et 
al.).162 
 
Finding E.9. Multiple water bodies in Orange County have been identified as impaired 
and placed on the 303(d) list.  In 2004, Bacteria Impaired Waters TMDL Project II 
included six bacteria impaired shorelines in Dana Point Harbor and San Diego Bay: 
Baby Beach in Dana Point Harbor and Shelter Island Shoreline Park, B Street, G 
Street Pier, Tidelands Park, and Chula Vista Marina in San Diego Bay. Since then, 
only Baby Beach in Dana Point Harbor and Shelter Island Shoreline Park in San Diego 
Bay can be confirmed as still impaired by indicator bacteria.  On June 11, 2008 the 
Regional Board adopted a Basin Plan amendment to incorporate Bacteria Impaired 
Waters TMDL Project II for San Diego Bay and Dana Point Harbor Shorelines.  On 
June 16, 2009, the State Board approved the Basin Plan amendment.  This action 
meets requirements of section 303(d) of the Clean Water Act (CWA). The Basin Plan 
amendment process is authorized under section 13240 of the Water Code.  The 
State’s Office of Administrative Law (OAL) approved the TMDLs on September 15, 
2009.  The effective date of the TMDLs is the date of OAL approval.  USEPA approved 
the TMDLs on October 26, 2009. 
 
Finding E.10. Storm water discharges from developed and developing areas in 
Orange County are significant sources of certain pollutants that cause, may be 
causing, threatening to cause or contributing to water quality impairment in the waters 
of Orange County.  Furthermore, as delineated in the CWA section 303(d) list in Table 
3, the Regional Board has found that there is a reasonable potential that municipal 
storm water and non-storm water discharges from MS4s cause or may cause or 
contribute to an excursion above water quality standards for the following pollutants: 
Indicator Bacteria, Phosphorous, Toxicity and Turbidity.  In accordance with CWA 
section 303(d), the Regional Board is required to establish Total Maximum Daily Loads 
(TMDLs) for these pollutants to these waters to eliminate impairment and attain water 
quality standards.  Therefore, certain early pollutant control actions and further 
pollutant impact assessments by the Copermittees are warranted and required 
                                            
161 Building Industry Association et al., v. State Water Resources Control Board, et al.  2004. 
162 Los Angeles County Super. Ct. No. BS080792.  Partial publication dated November 6, 2006. 
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pursuant to this Order. 
 
Finding E.11.  This Order incorporates only those MS4 Waste Load Allocations 
(WLAs) developed in TMDLs that have been adopted by the Regional Water Board 
and have been approved by the State Board, Office of Administrative Law and U.S. 
EPA.  Approved TMDL WLAs are to be addressed using water quality-based effluent 
limitations (WQBELs) calculated as numeric limitations (either in the receiving waters 
and/or at the point of MS4 discharge) and/or as BMPs.  In most cases, the numeric 
limitation must be achieved to ensure the adequacy of the BMP program.  Waste load 
allocations for storm water and non-storm water discharges have been included within 
this Order only if the TMDL has received all necessary approvals.  This Order 
establishes WQBELs and conditions consistent with the requirements and 
assumptions of the WLAs in the TMDLs as required by 40 CFR 122.44(d)(1)(vii)(B). 
 
A TMDL is the total amount of a particular pollutant that a water body can receive and 
still meet Water Quality Standards (WQSs), which are comprised of Water Quality 
Objectives (WQOs), Beneficial Uses and the States Policy on Maintaining High Quality 
Waters163.  The WQOs serve as the primary basis for protecting the associated 
Beneficial Use.  The Numeric Target of a TMDL interprets and applies the numeric 
and/or narrative WQOs of the WQSs as the basis for the WLAs.  This Order addresses 
TMDLs through Water Quality Based Effluent Limitations (WQBELs) that must be 
consistent with the assumptions and requirements of the WLA164.  Federal guidance165 
states that when adequate information exists, storm water permits are to incorporate 
numeric water quality based effluent limitations.  In most cases, the numeric target(s) 
of a TMDL are a component of the WQBELs.  When the numeric target is based on 
one or more numeric WQOs, the numeric WQOs and underlying assumptions and 
requirements will be used in the WQBELs as numeric effluent limitations by the end of 
the TMDL compliance schedule, unless additional information is required.  When the 
numeric target interprets one or more narrative WQOs, the numeric target may assess 
the efficacy and progress of the BMPs in meeting the WLAs and restoring the 
Beneficial Uses by the end of the TMDL compliance schedule.   

 
This Order fulfills a component of the TMDL Implementation Plan adopted by this 
Regional Board on June 11, 2008 for indicator bacteria in Baby Beach by establishing 
WQBELs expressed as both BMPs to achieve the WLAs and as numeric limitations166 
for the City of Dana Point and the County of Orange. The establishment of WQBELs 
expressed as BMPs should be sufficient to achieve the WLA specified in the TMDL.  
The Waste Load Allocations (WLAs) and Numeric Targets are the necessary metrics 
to ensure that the BMPs achieve appropriate concentrations of bacterial indicators in 

                                            
163 State Water Resources Control Board, Resolution No. 68-16 
164 40 CFR 122.44(d)(1)(vii)(B) 
165 USEPA, Interim Permitting Approach for Water Quality-Based Effluent Limitations in Storm Water Permits, 61 
FR 43761, August 26, 1996 
166 The Waste Load Allocations are defined in Resolution No. R9-2008-0027, A Resolution to Adopt an Amendment 
to the Water Quality Control Plan for the San Diego Basin (9) to Incorporate Total Maximum Daily Loads for 
Indicator Bacteria, Baby Beach in Dana Point Harbor and Shelter Island Shoreline Park in San Diego Bay. 
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the receiving waters. 
 
Discussion of Finding E.9, E.10, E.11.  Section 303(d)(1)(A) of the Clean Water Act 
(CWA) requires that:  

“Each state must identify those waters within its boundaries for which the 
effluent limitations…are not stringent enough to implement any water quality 
standard (WQS) applicable to such waters.”   
 

The CWA also requires states to establish a priority ranking of impaired waterbodies 
known as Water Quality Limited Segments and to establish Total Maximum Daily 
Loads (TMDLs) for such waters.  This priority list of impaired waterbodies is called the 
Section 303(d) List.  The current Section 303(d) List was approved by the State Water 
Resources Control Board (State Board) on October 25, 2006.  On June 28, 2007 the 
2006 303(d) list for California was given final approval by the United States 
Environmental Protection Agency (USEPA).  Every two years the State of California is 
required by CWA section 303(d) and 40 CFR(130.7) to develop and submit to the 
USEPA for approval an updated 303(d) list of impaired waterbodies.  The Regional 
Board is currently undergoing the required 2 year (2008) update for submittal to the 
State Board.  
 
Multiple water bodies in Orange County have been identified as impaired and placed 
on the Section 303(d) list.  The Regional Board has 78 current 303(d) listings for which 
TMDLs must be prioritized and subsequently developed. The 303(d) listing of a 
waterbody and subsequent TMDL development is required when regulations under 
current permits, such as Technology Based Effluent Limitations (TBELS), are not 
stringent enough to meet Water Quality Standards and protect the Beneficial Uses of 
Waters of the State.  In 2004, the Bacteria Impaired Waters TMDL Project II 
addressed six bacteria impaired shorelines including Baby Beach in Dana Point 
Harbor. On June 11, 2008 the Regional Board adopted a Basin Plan amendment to 
incorporate TMDLs for Indicator Bacteria, Baby Beach in Dana Point Harbor and 
Shelter Island Shoreline Park in San Diego Bay.  On June 16, 2009, the State Board 
approved the Basin Plan amendment   The TMDLs for Indicator Bacteria, Baby Beach 
in Dana Point Harbor and Shelter Island Shoreline Park in San Diego Bay are pending 
approval by the State Office of Administrative Law (OAL) and USEPA.  
 
Storm water discharges from developed and developing areas in Orange County are a 
significant source of certain pollutants that cause, may be causing, threatening to 
cause or contributing to water quality impairment in the waters of Orange County.  
Furthermore, the CWA section 303(d) list indicates that there is a reasonable potential 
that municipal storm water and dry weather discharges from MS4s cause or may 
cause or contribute to an excursion above water quality standards for the following 
pollutants: Indicator Bacteria, Phosphorous, Toxicity and Turbidity.  In accordance with 
CWA section 303(d), the Regional Board is required to establish TMDLs for these 
pollutants in these waters to eliminate impairment and attain water quality standards.   
Per 40 CFR(130.7), WLAs are required for all point sources, including storm water and 
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non-storm water discharges from MS4s.  Therefore, focused pollutant control actions 
and further pollutant impact assessments by the Copermittees are warranted and 
required pursuant to this Order.  
 
MS4 Permits address only those TMDL WLAs that have been adopted by the Regional 
Board and have been approved by the State Board, OAL and USEPA.  WLAs are 
portions of a receiving water’s loading capacity that is allocated to one of its existing or 
future point sources of pollution.  The TMDL WLAs in MS4 Permits can be addressed 
using water quality-based numeric effluent limitations (WQBELs) calculated at end-of-
pipe.  WQBELs must be consistent with the assumptions and requirements of the 
WLAs.167     
 
Assessment of compliance with WLAs is to be assessed at the point of discharge to 
the receiving water and within the receiving water.  TMDL WLAs evaluated end-of-pipe 
will be assessed using WQBELs.  Determination of compliance may also be assessed 
within the receiving waters to evaluate WLA reductions, program effectiveness and to 
assess overall water quality.  As Numeric Targets serve to establish WLAs, they are 
part of the underlying assumptions of the WLA and can serve as points of compliance.   
 
Finding E.12. This Order requires each Copermittee to effectively prohibit all types of 
unauthorized discharges of non-storm water into its MS4.  However, historically 
pollutants have been identified as present in dry weather non-storm water discharges 
from the MS4s through 303(d) listings, monitoring conducted by the Copermittees 
under Order No. R9-2002-0001, and there are others expected to be present in dry 
weather non-storm water discharges because of the nature of these discharges.  This 
Order includes action levels for pollutants in non-storm water, dry weather, discharges 
from the MS4 designed to ensure that the requirement to effectively prohibit all types 
of unauthorized discharges of non-storm water in the MS4 is being complied with.  
Action levels in the Order are based upon numeric or narrative water quality objectives 
and criteria as outlined in the Basin Plan, Water Quality Control Plan for Ocean Waters 
of California (Ocean Plan), and State Policy for Implementation of Toxics Standards 
for Inland Surface Waters, Enclosed Bays, and Estuaries of California (State 
Implementation Policy or SIP).  An exceedance of an action level requires specified 
responsive action by the Copermittees.  This Order describes what actions the 
Copermittees must take when an exceedance of an action level is observed.  
Exceedances of non-storm water action levels do not alone constitute a violation of 
this Order but could indicate non-compliance with the requirement to effectively 
prohibit all types of unauthorized non-storm water discharges into the MS4 or other 
prohibitions established in this Order.  Failure to undertake required source 
investigation and elimination action following an exceedance of a non-storm water 
action level (NAL or action level) is a violation of this Order.  The Regional Board 
recognizes that use of action levels will not necessarily result in detection of all 
unauthorized sources of non-storm water discharges because there may be some 

                                            
167 Per 40 CFR 122.44(d)(1)(vii)(B) 
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discharges in which pollutants do not exceed established action levels.  However, 
establishing NALs at levels appropriate to protect water quality standards is expected 
to lead to the identification of significant sources of pollutants in dry weather non-storm 
water discharges. 
 
Discussion of Finding E.12. This Order includes the existing requirement that 
Copermittees effectively prohibit all types of unauthorized non-storm water discharges 
in the MS4s.  It also includes the following prohibition set forth in the Basin Plan: “The 
discharge of waste to waters of the state in a manner causing, or threatening to cause 
a condition of pollution, contamination or nuisance as defined in California Water Code 
section 13050 is prohibited.” (Prohibition A.1.)  As discussed in the Order’s Findings 
on discharge characteristics, e.g., C.2.,C.4., C.6., C.7., C.9., C.14., and C.15., the 
Copermittees’ reliance on BMPs for the past 19 years has not resulted in compliance 
with applicable water quality standards or compliance with the requirement to 
effectively prohibit all types of unauthorized discharges of non-storm water in the MS4.  
The Regional Board has evaluated (in accordance with 40 CFR 122.44(d)(1)) past and 
existing control (BMPs), non-storm water effluent monitoring results, the sensitivity of 
the species in receiving waters (e.g. endangered species), and the potential for 
effluent dilution and has determined that existing BMPs to control pollutants in storm 
water discharges are not sufficient to protect water quality standards in receiving 
waters and the existing requirement that Copermittees effectively prohibit all types of 
unauthorized non-storm water discharges into the MS4 historically results in the 
discharge of pollutants to the receiving waters. 
 
Therefore it is appropriate to establish dry weather non-storm water action levels 
based upon established water quality standards to measure pollutants levels in the 
discharge of dry weather non-storm water that could indicate non-compliance with the 
requirement to effectively prohibit al types of unauthorized non-storm water discharges 
into the MS4 and/or that these discharges are causing, or threatening to cause, a 
condition of pollution, contamination or nuisance in the receiving waters.  NALs are not 
numeric effluent limitations.  While not alone a violation of this Order, an exceedance 
of an NAL requires the Copermittees to initiate a series of source investigation and 
elimination actions to address the exceedance.  Results from the NAL monitoring are 
to be used in developing the Copermittees annual work plans.  Failure to undertake 
required source investigation and elimination action following an exceedance of an 
NAL is a violation of this Order.  Please see further discussion in the directives section 
C of the fact sheet. 
 
A purpose of monitoring, required under this and previous Orders, as stated in the 
Monitoring and Reporting Program is to “detect and eliminate illicit discharges and 
illicit connections to the MS4” and to answer the following core management 
questions: 
 

1. Are conditions in receiving waters protective, or likely to be protective, of 
beneficial uses? 
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2. What is the extent and magnitude of the current or potential receiving 
water problems? 

3. What is the relative MS4 discharge contribution to the receiving water 
problem(s)? 

4. What are the sources of MS4 discharge that contribute to receiving water 
problem(s)? 

5. Are conditions in receiving waters getting better or worse? 
 
For the past 4 permit cycles (19 years), Copermittees have utilized their IC/ID program 
to identify and eliminate non-storm water discharges that are sources of pollutants to 
the MS4.  The Copermittees are also subject to the requirement to effectively prohibit 
all types of unauthorized discharges of non-storm water into the MS4s.  Historically, 
discharges of unauthorized non-storm water do occur, resulting in the discharge of 
pollutants to the receiving water.  NALs have been included in this Order to ensure 
that the Copermittees comply with the requirement to effectively prohibit all types of 
unauthorized non-storm water discharges that are a source of pollutants in the 
receiving waters. 
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F. Public Process 
 
Finding F.1.   The Regional Board has notified the Copermittees, all known interested 
parties, and the public of its intent to consider adoption of an Order prescribing waste 
discharge requirements that would serve to renew an NPDES permit for the existing 
discharge of runoff. 
 
Discussion of Finding F.1.   Public notification of development of a draft permit is 
required under Federal regulation 40 CFR 124.10(a)(1)(ii).  This regulation states “(a) 
Scope. (1) The Director shall give public notice that the following actions have 
occurred:  (ii) A draft permit has been prepared under Sec. 124.6(d).”  Public 
notifications “shall allow at least 30 days for public comment,” as required under 
Federal regulation 40 CFR 124.10(b)(1).   
 
Finding F.2.   The Regional Board has held public hearings on April 11, 2007, 
February 13, 2008, July 1, 2009, and November 18, 2009 and heard and considered 
all comments pertaining to the terms and conditions of this Order. 
 
Discussion of Finding F.2.  Public hearings are required under CWC Section 13378, 
which states “Waste discharge requirements and dredged or fill material permits shall 
be adopted only after notice and any necessary hearing.”  Federal regulation 40 CFR 
124.12(a)(1) also requires public hearings for draft permits, stating “The Director shall 
hold a public hearing whenever he or she finds, on the basis or requests, a significant 
degree of public interest in a draft permit(s).”  Regarding public notice of a public 
hearing, Federal regulation 40 CFR 124.10(b)(2) states that “Public notice of a public 
hearing shall be given at least 30 days before the hearing.”  

RB-AR52212



Fact Sheet/Technical Report for  December 16, 2009 
Order No. R9-2009-0002  Page 102 of 190 
   
 

DIRECTIVES A 

IX. DIRECTIVES 
 
This section discusses significant changes which have been made to the requirements 
of the Order from the requirements which were previously included in Order  
No. R9-2002-0001.  For each section of the Order than has been changed there is a 
discussion which describes the change that was made and provides the rationale for 
the change.  In addition, comments on the Copermittees’ ROWD recommendations, as 
they pertain to each changed requirement of the Order, are provided. 
 
Requirements of the Order that are not discussed in this section have not been 
significantly changed from those requirements previously included in Order  
No. 2002-0001.  For such requirements, discussions and rationale for the 
requirements can be found in section VII of the Fact Sheet/Technical Report for 
Regional Board Order No. R9-2002-0001, dated February 13, 2002.  Section VII also 
provides additional background information for those requirements that have 
undergone significant change which are described in detail in this report.  The Fact 
Sheet/Technical Report is available for download at:  
 
http://www.waterboards.ca.gov/sandiego/programs/oc_stormwater.html 
 
Legal authority citations are provided for each major section of the Tentative Order.  
These citations apply to all applicable requirements within the section for which they 
are provided. 
 

A. Prohibitions and Receiving Water Limitations 
 
The following legal authority applies to section A: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  The Regional Board Water Quality Control Plan for the 
San Diego Basin (Basin Plan) contains the following waste discharge prohibition:  “The 
discharge of waste to waters of the state in a manner causing, or threatening to cause 
a condition of pollution, contamination, or nuisance as defined in California Water 
Code Section 13050, is prohibited.” 
 
California Water Code section 13050(l) states “(1) ‘Pollution’ means an alteration of 
the quality of waters of the state by waste to a degree which unreasonably affects 
either of the following:  (A) The water for beneficial uses.  (B) Facilities which serve 
beneficial uses.  (2) ‘Pollution’ may include “contamination.” 
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California Water Code section 13050(k) states “’Contamination’ means an impairment 
of the quality of waters of the state by waste to a degree which creates a hazard to 
public health through poisoning or through the spread of disease.  ‘Contamination’ 
includes any equivalent effect resulting from the disposal of waste, whether or not 
waters of the state are affected.” 
 
California Water Code section 13050(m) states “’Nuisance’ means anything which 
meets all of the following requirements:  (1) Is injurious to health, or is indecent or 
offensive to the senses, or an obstruction to the free use of property, so as to interfere 
with the comfortable enjoyment of life or property.  (2) Affects at the same time an 
entire community or neighborhood, or any considerable number of persons, although 
the extent of the annoyance or damage inflicted upon individuals may be unequal.  (3) 
Occurs during, or as a result of, the treatment or disposal of wastes.”   
 
California Water Code section 13241 requires each regional board to “establish such 
water quality objectives in water quality control plans as in its judgment will ensure the 
reasonable protection of beneficial uses and the prevention of nuisance […].” 
 
California Water Code Section 13243 provides that “A regional board, in a water 
quality control plan or in waste discharge requirements, may specify certain conditions 
or areas where the discharge of waste, or certain types of waste, will not be 
permitted.”   
 
California Water Code Section 13263(a) provides that waste discharge requirements 
prescribed by the Regional Board implement the Basin Plan. 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(A - D) require municipalities to 
implement controls to reduce pollutants in storm water runoff from commercial, 
residential, industrial, and construction land uses or activities. 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(A - D) require municipalities to 
have legal authority to control various discharges to their MS4. 
 
Federal NPDES regulation 40 CFR 122.44(d)(1) requires municipal storm water 
permits to include any requirements necessary to “[a]cheive water quality standards 
established under section 303 of the CWA, including State narrative criteria for water 
quality.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be 
discharged at a level which will cause, have reasonable potential to cause, or 
contribute to an excursion above any State water quality standard, including State 
narrative criteria for water quality.” 
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Section A of the Order combines two previously distinct requirement sections – 
Prohibitions and RWLs.  These sections have been combined into one section for 
organization purposes and to reduce redundancy, since both sections address the 
same issue.  These changes have no net effect on the implementation and 
enforcement of the Order. 
 
Section A.3 describes the “iterative process.” The Copermittees must reduce the 
discharge of storm water pollutants to the MEP and ensure that their MS4 discharges 
do not cause or contribute to violations of water quality standards.  If the Copermittees 
have reduced storm water pollutant discharges to the MEP, but their discharges are 
still causing or contributing to violations of water quality standards, the Order provides 
a clear and detailed process for the Copermittees to follow.  This process is often 
referred to as the "iterative process" and can be found at section A.3.  The language of 
section A.3 is prescribed by the State Board and is included in MS4 permits statewide.  
Section A.3 essentially requires additional BMPs to be implemented until MS4 storm 
water discharges no longer cause or contribute to a violation of water quality 
standards.   
 
The State Policy with respect to maintaining high quality waters has been added to 
clarify that discharges from the MS4 that cause or contribute to a violation of the Policy 
for high quality waters is prohibited. 
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B. Non-Storm Water Discharges 
 
The following legal authority applies to section B: 
 
Broad Legal Authority:  CWA sections 402, 402(p)(3)(B)(ii-iii), CWC section 13377, 
and Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F), 40 CFR 
122.26(d)(2)(iv) and 40 CFR 122.44.   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B) 
requires MS4 operators “to detect and remove (or require the discharger to the 
municipal separate storm sewer to obtain a separate NPDES permit for) illicit discharges 
and improper disposal into the storm sewer.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(1) provides that the 
Copermittees shall prevent all types of illicit discharges into the MS4 except for certain 
non-storm water discharges.   
 
Section B of the Order has been reworded to simplify and clarify the requirements for 
addressing non-storm water discharges that are not prohibited.  This rewording has no 
net effect on the implementation and enforcement of the Order. 
 
 
Section B.2 has been modified by the removal of landscape irrigation, irrigation water 
and lawn watering from the list of non-storm water discharges that are not prohibited, 
i.e. landscape irrigation, irrigation water and lawn watering discharges into and from 
the MS4 are now prohibited.  Saline swimming pool discharges have been added as a 
footnote to the list provided the discharge is directly to a saline water body (see 
Finding C.14 and Discussion).  Language has been added to the section to clarify 
differences in the federal regulations under 40 CFR 122.26(d)(iv)(B) and for the 
authority of the Director (Regional Board) in regards to exempted discharges.  
 
The following exemptions have been removed from Section B, per identification as a 
source and conveyance of pollutants to waters of the United States when discharged 
from the MS4: landscape irrigation, irrigation water and lawn watering.  Therefore, 
these illicit discharges must be addressed per 40 CFR 122.26(B). These previously 
exempted discharges have been identified by Permittees as a source of pollutants and 
conveyance of pollutants to waters of the United States in the following: 
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The County of Orange conducted, per requirements of 401 Water Quality Certification 
02C-055, a Drainage Area Reconnaissance and Urban Runoff Characterization study.  
From the reconnaissance and characterization, the County of Orange determined that 
“water quality results provided two important findings”.  First, “analytical data strongly 
indicates that irrigation overspray and drainage constitutes a very substantial source 
and conveyance mechanism for fecal indicator bacteria into Aliso Creek, and suggests 
that reduction measures for this source of urban runoff could provide meaningful 
reduction in bacteria loading to the stream”.  Aliso Creek, currently 303(d) listed as 
impaired for Indicator Bacteria, is included in the Bacteria Project I TMDL adopted by 
the San Diego Regional Board on December 12, 2007.  Secondly, reclaimed water 
high in electrical conductivity and Nitrate was indicated as “the source water at three of 
the excessive runoff locations (P1,P2,J01P02).  These dissolved nitrogen 
concentration and flow rates create relatively high nitrogen loadings, which have the 
potential to contribute to undesirable levels of periphytic algal growth in Aliso Creek”. 
 
The County of Orange, Cities of Orange County and Orange County Flood Control 
District on November 15, 2007 submitted their Unified Annual Progress Report for the 
2006-2007 reporting period.  Within the report, the Copermittees demonstrate that a 
“wide range of constituents exceeded the tolerance interval bounds”, including 
orthophosphate.  “These high levels of orthophosphate concentration are most likely 
the result of fertilizer runoff or reclaimed water runoff”.  Aliso Creek is currently 303(d) 
listed as impaired for phosphorous. 
 
The County of Orange, Orange County Flood Control District and Permittees within the 
San Juan Creek, Laguna Coastal Streams, Aliso Creek, and Dana Point Coastal 
Streams Watersheds on November 15, 2007 submitted their Watershed Action Plan 
Annual Reports for the 2006-2007 reporting period.  San Juan Creek, Laguna Coastal 
Streams, Aliso Creek and Dana Point Coastal Streams are all currently 303(d) listed 
as impaired for Indicator Bacteria within the watershed and/or Pacific Ocean at the 
discharge point of the watershed.  These locations are included in the Bacteria Project 
I TMDL adopted by the San Diego Regional Board on December 12, 2007.  The 
Copermittees, within their Watershed Action Strategy Table for Fecal Indicator 
Bacteria “Support programs to reduce or eliminate the discharge of anthropogenic dry 
weather nuisance flow throughout the […] watershed.  Dry weather flow is the 
transport medium for bacteria and other 303(d) constituents of concern”.  Additionally, 
they state that “conditions in the MS4 contribute to high seasonal bacteria propagation 
in-pipe during warm weather.  Landscape irrigation is a major contributor to dry 
weather flow, both as surface runoff due to over-irrigation and overspray onto 
pavements; and as subsurface seepage that finds its way into the MS4”.       
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In 2006, the State Water Quality Control Board allocated Grant funding to the 
Smarttimer/Edgescape Evaluation Program (SEEP).  Project partners include the 
cities of Aliso Viejo, Dana Point, Laguna Beach, Laguna Hills, Laguna Nigel, Laguna 
Woods, Lake Forest, Mission Viejo, Rancho Santa Margarita and San Juan Capistrano 
as well as the Metropolitan Water District of Southern California, the Department of 
Agriculture and ten south Orange County water districts.  The project targets irrigation 
runoff by retrofitting existing development and documenting the conservation and 
runoff improvements.  The Grant Application states that “Irrigation runoff contributes 
flow & pollutant loads to creeks and beaches that are 303(d) listed for bacteria 
indicators”.  Furthermore, the grant application states that “Regional program 
managers agree that the reduction and/or elimination of irrigation-related urban flows 
and associated pollutant loads may be key to successful attainment of water quality 
and beneficial use goals as outlined in the San Diego Basin Plan and Bacteria TMDL 
over the long term”.  This is reinforced in the project descriptions and objectives: 
“Elevated dry-weather storm drain flows, composed primarily in the South Orange 
County Region of landscape irrigation water wasted as runoff, carry pollutants that 
impair recreational use and aquatic habitats all along Southern California’s urbanized 
coastline.  Storm drain systems carry the wasted water, along with landscape derived 
pollutants such as bacteria, nutrients and pesticides, to local creeks and the ocean.  
Given the local Mediterranean climate, excessive perennial dry season stream flows 
are an unnatural hydrologic pattern, causing species shifts in local riparian 
communities and warm, unseasonal contaminated freshwater plumes in the near-
shore marine environment”.  The basis of this grant project, conducted by the 
Permittees and additional water use partners, is that over-irrigation (landscape 
irrigation, irrigation water and lawn watering) into the MS4 is a source and conveyance 
of pollutants.  In addition, they indicate that the alteration of natural flows is impacting 
the Beneficial Uses of waters of the State.  
 
Section B.3 has been clarified by the recognition of building fire suppression system 
maintenance (e.g. fire sprinklers) as an illicit discharge.  The Regional Board has 
found that such discharges contain waste, and as such the Regional Board is requiring 
these discharges be addressed as illicit discharges by the Copermittees.  This is 
consistent with the Federal Regulations (55 Fed Reg 48037).  Thus, the discharges 
are to be prohibited via ordinance, order or similar means and incorporated as part of 
the Copermittees IC/ID program.  
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C. Non Storm Water Dry Weather Action Levels 
 
The following legal authority applies to Section C: 
 
Broad Legal Authority:  CWA section 402, 402(p)(3)(B)(ii), CWC §13377. 40 CFR 
122.26(d)(2)(i)(B, C, E, and F), and 40 CFR 122.26(d)(2)(iv). 
 
Specific Legal Authority: 
The Clean Water Act section 402(p)(3)(B)(ii) provides that MS4 permits “shall include 
a requirement to effectively prohibit non-storm water discharges into the storm 
sewers.” 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B) provides that the proposed 
management program “shall be based on a description of a program including a 
schedule, to detect and remove (or require the discharger to the municipal storm 
sewer to obtain a separate NPDES permit for) illicit discharges and improper disposal 
into the storm sewer.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(1) provides that the 
Copermittee include in its proposed management program “a program, including 
inspections, to implement and enforce an ordinance, orders or similar means to 
prevent illicit discharges to the municipal storm sewer system; this program description 
shall address all types of illicit discharges, however the [listed exempt] category of 
non-storm water discharges or flows shall be addressed where such discharges are 
identified by the municipality as sources of pollutants to waters of the United States.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(2) provides that the 
Copermittee include in its proposed management program “a description of 
procedures to conduct on-going field screening activities during the life of the permit, 
including areas or locations that will be evaluated by such field screens.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(3) provides that the 
Copermittee include in its proposed management program “procedures to be followed 
to investigate portions of the separate storm sewer system that, based on the results 
of the field scree, or other appropriate information, indicate a reasonable potential of 
containing illicit discharges or other sources of non-storm water.” 
 
Section C establishes non-storm water dry weather action levels (see also Finding 
C.14, Finding E.12, and the Discussion for those sections).   
 
Non-exempted, non-storm water discharges are to be effectively prohibited from 
entering the MS4 or become subject to another NPDES permit (see Federal Register, 
Vol. 55, No. 222, pg. 47995).  Conveyances which continue to accept non-exempt, 
non-storm water discharges do not meet the definition of MS4 and are not subject to 
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section 402(p)(3)(B) of the CWA unless the discharges are issued separate NPDES 
permits.  Instead, conveyances that continue to accept non-exempt, non-storm water 
discharges that do not have a separate NPDES permit are subject to sections 301 and 
402 of the CWA (see Federal Register, Vol. 55, No. 222, pg. 48037). 
 
The Order requires the sampling of a representative percentage of major outfalls and 
other identified stations within each hydrologic subarea.  While it is important to assess 
all major outfall discharges from the MS4 into receiving waters, to date the 
Copermittees have implemented a dry-weather monitoring program that has identified 
major outfalls that are representative of each hydrologic subarea and have randomly 
sampled other major outfalls.  Thus, it is expected that the Copermittees will utilize 
past dry weather monitoring in the selection and annual sampling of a representative 
percentage of major outfalls in accordance with the requirements under Section C.4. 
 
Background and Rationale for Requirements 
The Regional Board developed the requirements for dry weather, non-storm water 
action levels based upon an evaluation of existing controls, monitoring and reporting 
programs (effluent and receiving water), special studies, and based upon Findings C.1 
C.3, C.4, C.6, C.7 and C.14. 
 
Water Quality Control Plan 
Section 303(C) of the Clean Water Act requires the state to establish Water Quality 
Standards (WQS).  WQS define the water quality goals of a waterbody, or part thereof, 
by designating their use or uses to be made of the water and by setting criteria 
necessary to protect those uses. 
 
The Regional Board’s Water Quality Control Plan for the San Diego Basin (Basin Plan) 
designates beneficial uses, establishes water quality objectives, and contains 
implementation programs and policies to achieve those objectives for all waters 
addressed through the Basin Plan.  The Basin Plan was adopted by the Regional 
Board on September 8, 1994, and was subsequently approved by the State Board on 
December 13, 1994.  Subsequent revisions to the Basin Plan have also been adopted 
by the Regional Board and State Board. 
 
State Board Resolution No. 88-63 establishes state policy that all waters, with certain 
exceptions, should be considered suitable or potentially suitable for municipal and 
domestic supplies.  Requirements of this Order do not include effluent limitations 
reflecting municipal and domestic supply use as all waters within the County of Orange 
under this Order are specifically exempted from municipal and domestic supply as a 
Beneficial Use. 
 
The State Board adopted the Water Quality Control Plan for Ocean Waters of 
California (Ocean Plan) in 2005, it was approved by USEPA, and became effective on 
February 14, 2006.  The Ocean Plan establishes Water Quality Objectives, general 
requirements for management of waste discharged to the ocean, effluent quality 
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requirements, discharge provisions, and general provisions.  Limitations derived from 
the Ocean Plan have been included in this Order as action levels to protect the 
Beneficial Uses of enclosed bays and estuaries because their Beneficial Uses are 
similar  
 
National Toxics Rule (NTR) and California Toxics Rule (CTR) 
The USEPA adopted the NTR on December 22, 1992, which was amended on May 4, 
1995, and November 9, 1999.  The CTR was adopted by USEPA on May 18, 2000, 
and amended on February 13, 2001.  These rules include water quality criteria for 
priority pollutants and are applicable to non-storm water discharges from the MS4.  
Criteria for 126 priority pollutants are established by the CTR.  USEPA promulgated 
this rule to fill a gap in California water quality standards that was created in 1994 
when a California court overturned the State’s water quality control plans containing 
criteria for priority toxic pollutants.  The federal criteria are legally applicable in the 
State of California for inland surface waters, enclosed bays and estuaries for all 
purposes and programs under the CWA. 
 
Antidegradation Policy 
Section 131.12 of 40 CFR requires that the State water quality standards include an 
antidegradation policy consistent with the federal policy.  The State Board established 
California’s antidegradation policy in State Board Resolution No. 68-16.  Resolution 
No. 68-16 incorporates the federal antidegradation policy where the federal policy 
applies under federal law.  Resolution No. 68-16 requires that existing quality of waters 
be maintained unless degradation is justified based on specific findings.  The Regional 
Boards’ Basin Plans implement, and incorporate by reference, both the State and 
federal antidegradation policies.  Permitted non-storm water discharges from the MS4 
are consistent with the antidegradation provision of 40 CFR section 131.12 and State 
Board Resolution No. 68-16. 
 
Monitoring and Reporting 
40 CFR Section 122.48 requires that all NPDES permits specify requirements for 
recording and reporting monitoring results.  Sections 13267 and 13383 of CWC 
authorize the Regional Boards to require technical and monitoring reports.  The 
Monitoring and Reporting Program establishes monitoring and reporting requirements 
to implement state and federal regulations.  The Monitoring and Reporting Program 
can be found as Attachment E of the Order. 
 
Dilution or Mixing Zones 
In order to protect the Beneficial Uses of receiving waters from pollutants as a result of 
non-storm water MS4 discharges, this Order does not provide for a mixing zone or a 
zone of initial dilution except when the discharge is to the surf zone. 
 
The San Diego Region has predominately intermittent and ephemeral rivers and 
streams (Inland Surface Waters) which vary in flow volume and duration at spatial and 
temporal scales.  Therefore, it is assumed that any non-storm water discharge from 
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the MS4 into the receiving water is likely to be of a quantity and duration that does not 
allow for dilution or mixing.  For ephemeral systems, non-storm water discharges from 
the MS4 are likely to be the only surface flows present within the receiving water 
during the dry season. 
 
MS4 discharge points to bays, estuaries and lagoons are not designed to achieve 
maximum initial dilution and dispersion of non-storm water discharges.  Thus, initial 
dilution factors for non-storm water discharges from the MS4 into bays, estuaries, and 
lagoons are conservatively assumed to equal zero. 
 
It is appropriate to base numeric action levels for dry weather non-storm water 
discharges on these considerations. 
 
California Ocean Plan 
A discharge to a surf zone occurs when the non-storm water discharge point from the 
MS4 discharges: 

a) Directly into the ocean in a wave induced area subject to long-shore conditions; 
or 

b) Across a primarily sandy substrate beach and subsequently directly into a wave 
induced area subject to long-shore conditions; 

 
Establishment of Action Levels 
Action levels in the Order are based upon numeric or narrative water quality objectives 
and criteria as defined in the Basin Plan, the Water Quality Control Plan for Ocean 
Waters of California (Ocean Plan), and the State Policy for Implementation of Toxics 
Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of California 
(State Implementation Policy or SIP).  The Regional Board recognizes that use of 
action levels will not necessarily result in detection of all unauthorized sources of non-
storm water discharges because there may be some discharges in which pollutants do 
not exceed established action levels. 
 
In June of 2006, the California Water Board’s Blue Ribbon Storm Water Panel 
released its report titled ‘The Feasibility of Numerical Effluent Limits Applicable to 
Discharges of Storm Water Associated with Municipal, Industrial and Construction 
Activities.’  The report only examined numerical limits as applied to storm water and 
not non-storm water.  In the recommendations, the Blue Ribbon panel proposed storm 
water action levels which are computed using statistical based population approaches.  
For example, Section D of the Permit uses a recommended statistical approach to 
develop storm water action levels.  The Blue Ribbon panel did not examine the 
efficacy of action levels or recommendations for development of action levels for non-
storm water discharges. 
 
For discharges to inland surface waters, action levels are based on the EPA water 
quality criteria for the protection of aquatic species, the EPA water quality criteria for 
the protection of human health,  water quality criteria and objectives in the applicable 
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State plans, effluent concentration available using best available technology, and 40 
CFR 131.38.  Since the assumed initial dilution factor for the discharge is zero and a 
mixing zone is not allowed, a non-storm water discharge from the MS4 could not 
cause an excursion from numeric receiving water quality objectives if the discharge is 
in compliance with the action levels contained in the Order.  Likewise, discharges in 
compliance with action levels to the surf zone cannot cause excursions from water 
quality objectives. 
 
Dry weather monitoring of non-storm water MS4 effluent conducted under the previous 
Order (R9-2002-001), which relies on BMPs as controls to protect water quality 
standards, has identified pollutants that are found in non-storm water discharges.  
Monitoring of pH, Dissolved Oxygen, Phosphorus, Nitrate, Turbidity and Methylene 
Blue Active Substances (MBAS) in non-storm water MS4 discharges has shown that 
the effluent exceeds state water quality criteria.  It is appropriate to establish numeric 
action levels for these pollutants to ensure that the Copermittees are complying with 
the requirement to effectively prohibit all types of unauthorized non-storm water 
discharges into the MS4s.  
 
Water Quality Limited Segments on the current 303(d) list (2006) within the jurisdiction 
of this Order have been identified due to exceedances of Sulfate, Chloride and Total 
Dissolved Solids criteria from a source which is currently unknown (see Table 2a).  
These pollutants are not monitored for under the current non-storm water MS4 effluent 
monitoring program. While this Order does not establish a numeric action level for 
these constituents at this time, this Order now requires non-storm water MS4 
discharge monitoring to include monitoring for Sulfates, Chlorides and Total Dissolved 
Solids. 
 
Priority pollutants analyzed included Cadmium, Copper, Chromium, Lead, Nickel, 
Silver and Zinc.  These priority pollutants are likely to be present in non-storm water 
MS4 discharges (see Finding C.3) and dissolved metal effluent monitoring is available 
from the previous Order.  The most stringent applicable water quality criteria have 
been identified for these seven metals and, excluding Chromium (VI), and all are 
dependent on receiving water hardness. The conversion factors for Cadmium and 
Lead are also water hardness dependent (40 CFR 131.38(b)(2)).  These levels are 
established as the action levels for these constituents. 
 
While effluent monitoring is available from the previous Order, the monitoring was 
done for dissolved concentrations and lacked a measurement of receiving water 
hardness.  Due to the multiple point source discharges of non-storm water from the 
MS4, a discharge may enter a receiving water whose hardness will vary temporally.  In 
addition, hardness may vary spatially within and among receiving waters.   
 
However, other information is available to determine the appropriateness of an action 
level.  Existing effluent monitoring concentrations absent of receiving water data, no 
dilution credit or mixing zone allowance, current 303(d) listings of receiving waters for 
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other pollutants, receiving water monitoring data, and the classification of waters as 
critical habitat for endangered and species of concern, provide evidence that NALs are 
appropriate for these priority pollutants at this time in order to ensure that the 
Copermittees comply with the requirement to effectively prohibit all types of 
unauthorized non-storm water discharges into the MS4s. 
 
Existing effluent data (see attachment F), absent receiving water hardness, provides 
evidence that it is appropriate to include NALs based on a conservative hardness 
level.  Absent receiving water hardness, all analyzed metals, are discharged at 
concentrations which may be in exceedance of CTR criteria depending on receiving 
water hardness.  Chromium effluent data that is available is in the form of total 
Chromium.  However, per the SIP, Chromium criteria are for Chromium III and 
Chromium VI.  Therefore, the total Chromium measurement is inadequate, but can be 
used as an estimate of Chromium III and VI concentrations. 
 
As discussed, inland surface waters, enclosed bays, and estuaries have 
conservatively been allotted a mixing zone and dilution credit of zero.  As such, any 
discharge of these priority pollutants is likely to impact the receiving water, regardless 
of the quantity or rate of discharge. 
 
As discussed in Finding C.7 and discussion, multiple receiving waters within the 
County of Orange are 303(d) listed for a number of pollutants, including toxicity.  The 
303(d) listing of a waterbody as impaired provides evidence that the receiving water(s) 
are already experiencing negative impacts.  These water quality limited segments are 
more susceptible to degradation from the synergistic addition of more pollutants, even 
from upstream discharges.  It is therefore appropriate to include numeric action levels 
designed to ensure that the Copermittees are complying with the requirement to 
effectively prohibit all types of unauthorized discharges of non-storm water into the 
MS4s. 
 
Copermittees have monitored the receiving waters for MS4 discharges pursuant to 
requirements under Order R9-2002-0002.  Dry weather receiving water data indicates 
poor conditions within waters receiving non-storm water MS4 discharges.  Urban 
stream bioassessment conducted under the Order (2002-2008) has documented all 
non-reference sites as consistently having poor or very poor Index of Biotic Integrity 
(IBI) scores, in part due to receiving water toxicity168.  
 
Receiving waters within the jurisdiction of this Order are classified as critical habitat, 
including being designated with the RARE beneficial use, for endangered, threatened 
and species of concern including, but not limited to, O. mykiss irideus, E. newberryiI, 
A. marmorata pallida and G. orcutti. 
 

                                            
168 2006-07 and 2007-08 Unified Annual Progress Reports. 
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The Regional Board evaluated discharges to the surf zone, per the California Ocean 
Plan, Appendix VI and in accordance with 40 CFR 122.44(d).  Indicator bacteria, pH, 
turbidity (NTU), and metals were analyzed for the purpose of determining the levels of 
these constituents in non-storm water discharges from the MS4.   
 
The Regional Board has determined that there is not sufficient information at this time 
to develop action levels for pH, turbidity and metals.  While non-storm water MS4 
effluent data is available, the data collected is for discharges to inland surface waters, 
enclosed bays and estuaries.  Preliminary receiving water data and limited non-storm 
water MS4 discharge data collected under the Ambient Coastal Receiving Water 
Monitoring indicates some exceedances of criteria for metals in the discharge, and 
toxicity in receiving waters169.  However, the Regional Board believes the level of data 
available is insufficient, and is requiring additional monitoring of pH, turbidity and 
metals in non-storm water MS4 discharges to ocean waters (discharges to the surf 
zone).    
 
Water Quality Limited Segments on the current 303(d) list (2006) for the Pacific Ocean 
shoreline within the jurisdiction of this Order have been identified due to exceedances 
of Indicator Bacteria criteria whose known source includes non-storm water discharges 
from the MS4.  These 303(d) listed segments support extensive REC-1 beneficial uses 
and are located within State Marine Reserves and Conservation Areas.  The listing of 
receiving waters as 303(d) listed for bacteria supports the inclusion of action levels to 
ensure that the Copermittees are complying with the requirement to effectively prohibit 
all types of unauthorized non-storm water discharges into the MS4.  In addition, no 
dilution credit or mixing zone allowance is included in developing numeric action levels 
for the discharge of a pollutant to waters which are 303(d) listed as impaired for that 
pollutant. 
 
Dry Weather Non-Storm Water Action Levels Calculations for Discharges to Inland 
Surface Waters, Enclosed Bays, and Estuaries 
 
On the basis of the foregoing discussion, the NALs were calculated with the following 
considerations and assumptions: 

 
No dilution credit is considered for the discharge.  Therefore, the discharge 
must comply with the Water Quality Objective at the point of discharge. 
 
For NALs based on CTR, implementation was done using the procedure list as 
outlined in the SIP (see below example). 

 
NAL CTR/SIP Calculation – Zinc Example: 
 
Criteria for Priority Toxic Pollutants in the State of California is described in the CTR 

                                            
169 2007-08 Unified Annual Progress Report. 
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table listed in 40 CFR 131.38. 
 

 
 
Saltwater criterion maximum concentration (CMC)  = 90 ug/L 
Saltwater criterion continuous concentration (CCC)  = 81 ug/L 
 
These criteria are expressed in terms of the dissolved fraction of the metal in the water 
column. [See footnote “m” to Table in paragraph (b)(1) of 40 CFR 131.38]. 
 
40 CFR 122.45(c) requires that this Order include effluent limitations as total 
recoverable concentration; therefore it is appropriate to include action levels also as 
total recoverable concentration. 
 
The SIP requires that if it is necessary to express a dissolved metal value as a total 
recoverable and a site-specific translator has not yet been developed, the Regional 
Board shall use the applicable conversion factor from 40 CFR 131.38. 
 
The term “Conversion Factor” (CF) represents the recommended conversion factor for 
converting a metal criterion expressed as the total recoverable fraction in the water 
column to a criterion expressed as the dissolved fraction in the water column. 
 
Total recoverable concentration * CF = Dissolved concentration criterion 
 
or 
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Total recoverable concentration = Dissolved concentration criterion/ CF 
 

 
 
CF for Zinc = .946, so the total recoverable concentrations for zinc: 
90 ug/L dissolved (CMC)/ 0.946 (CF) = 95 ug/L total recoverable CMC 
81 ug/L dissolved (CCC) / 0.946 (CF) = 86 ug/L total recoverable CCC 
 
Effluent Variability multiplier and Coefficient of Variation (CV) 
For each concentration based on an aquatic life criterion, the long-term average (LTA) 
is calculated by multiplying the concentration with a factor that adjusts for effluent 
variability.  The multiplier can be found in Table 1 of the SIP.  Since this Order does 
not have existing data to properly conduct a variability analysis in accordance with the 
SIP, the CV has been set equal to 0.6 per SIP requirements.  The current effluent data 
is limited due to the small number of representative outfalls sampled, the lack of 
outfalls discharging to representative waterbodies within the Region, and the targeted 
nature of the sampling design. 
 
Based upon a CV of 0.6, Table 1 of the SIP requires an effluent variability as follows: 
Acute Multiplier = 0.321  
Chronic Multiplier  = 0.527 
 
The long-term average (LTA) is calculated by multiplying the total recoverable 
concentrations for zinc with the acute and chronic multipliers: 
LTA Acute  = 95 ug/L * 0.321 = 30.5 
LTA Chronic  = 86 ug/L * 0.527 = 45.3 
The MDAL and AMAL will be based on the most limiting of the acute and chronic LTA, 
in the case for copper the most limiting LTA is the acute of 30.5 ug/L 
 
NALs are calculated by multiplying the most limiting LTA with a multiplier that adjusts 
for the averaging periods and exceedance frequencies of the criteria and the effluent 
limitations.  The multiplier can be found in Table 2 of the SIP.  Since this Order has 
insufficient data, the CV has been set to 0.6 and since sampling frequency is four 
times a month or less, n has been set equal to 4 per the SIP. 
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Therefore, from Table 2 of the SIP, the LTA multipliers will be as follows: 
MDAL Multiplier = 3.11 
AMAL Multiplier = 1.55 
 
The MDAL and AMAL limits are calculated by multiplying the LTA with an LTA 
multiplier for each limit: 
MDAL = 30.5 ug/L * 3.11 = 95 ug/L 
AMAL = 30.5 ug/L * 1.55 = 47 ug/L 
 
Dry Weather Non-Storm Water Action Levels Calculations for Discharges to the Surf 
Zone 
Based on the foregoing discussion, the Average Monthly and Maximum Daily NALs 
were calculated with the following considerations and assumptions: 
 
No dilution credit is considered for the discharge.  Therefore, the discharge must 
comply with the Water Quality Objective at the point of discharge. 
 
Whole Effluent Toxicity (WET) Testing Requirements 
A WET limit is required if a discharge causes, has a reasonable potential to cause, or 
contributes to an exceedance of applicable water quality standards, including numeric 
and narrative.  Since these types of discharges are prohibited under this Order, WET 
limits are not applicable. 
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Discussion of AMALs, MDALs and Instantaneous Maximums 
Where practical, action levels in this Order have been expressed as both AMALs and 
MDALs.  Certain action levels may not practicably be expressed as AMALs and 
MDALs due to specific BPO language, sampling requirements and/or a lack of Criteria.  
Based upon the likely sampling frequency of the Copermittees, the frequency of 
sampling will occur such that grab samples are taken once per sampling day. This 
single sample would then be subject to MDALs and Instantaneous Maximum levels.  In 
this case, the more conservative action level would apply.  In addition, it is expected 
that some effluent monitoring will occur less than or equal to once per month.  In this 
scenario, the MDAL, AMAL and Instantaneous Maximum levels would need to be met 
based upon one sample, unless sampling did not occur.  For some BPOs, AMALs 
have been excluded and only MDALs/Instantaneous Maximums set to prevent 
redundancy in action levels. 
 
Compliance with Action levels (Priority Pollutants) 
Compliance with action levels shall be determined as follows: 
 
Dischargers shall be deemed out of compliance with this Order if the Copermittee 
failed to take the prescribed action in response to a concentration of the priority 
pollutant in the monitoring sample that is greater than the action level and greater than 
or equal to the reported Minimum Level (exceedance of an action level).  Regardlss of 
the Copermittee’s actions in response to an exceedance, they are still subject to the 
prohibitions found in Section A and B of the Order. 
 
When determining to take an action in response to the AMALs and more than one 
sample result is available in a month, the discharger shall compute the arithmetic 
mean unless the data set contains one or more reported determinations of DNQ or 
ND.  In those cases, the discharger shall compute the median in place of the 
arithmetic mean in accordance with the following procedure: 
 
(1) The data set shall be ranked from low to high, reported ND determinations lowest, 

DNQ determinations next, followed by quantified values (if any).  The order of the 
individual ND or DNQ determinations is unimportant. 

 
(2) The median value of the data set shall be determined.  If the data set has an odd 

number of data points then the median is the middle value.  If the data set has an 
even number of data points, then the median is the average of the two values 
around the middle unless one or both of those points are ND or DNQ, in which 
case the median value shall be the lower of the two data points where DNQ is 
lower than a value and ND is lower than DNQ. 
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D. Storm Water Action Levels 
 
Section D has been added to establish storm water action levels (see also Finding 
D.1.h and Discussion). 
 
Introduction 
In response to comments at the initial public workshop, meetings with the principle 
Permittees, and comments from the July 01, 2009 Regional Board meeting, SAL 
concentrations, standards and constituents have been updated, Order language has 
been clarified and additions to the monitoring requirements have been made. 
 
 
SAL Concentration/Standards Updates 
SAL pollutant levels have been updated and now come from a regional subset of 
nationwide Phase I MS4 data.  Regional Board staff have chosen to update SALs by 
using USEPA Climate Zone 6 (arid west) data when computing SALs.  Utilizing data 
from USEPA Climate Zone 6 is expected to produce SALs which closely reflect the 
environmental conditions experienced in Orange County.  The localized subset of data 
includes sampling events from multiple Southern California locations including Orange, 
San Diego, Riverside, Los Angeles and San Bernardino Counties.  The dataset 
includes samples taken from highly built-out impervious areas and from storm events 
representative of Southern California conditions.   
 
Additionally, utilization of regional data is appropriate due to the addition of data into 
the nationwide Phase I MS4 monitoring dataset in February 2008.  This additional data 
increased the number of USEPA Climate Zone 6 samples to more than 400, and 
included additional monitoring events within Southern California (see Figure 2). 
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Figure 2. Sample Sizes Used to Calculate Storm Water Action Levels 
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Additional changes have been made by staff to update SALs to reflect the water 
quality standards in the San Diego Regional Water Quality Control Board Basin Plan, 
the California Toxic Rule and USEPA Water Quality Criteria.   Since it is the goal of the 
SALs, through the iterative and MEP process, to have outfall storm water discharges 
meet all applicable water quality objectives, the list of constituents to be tested and 
protocol for testing has been updated to provide a reference point to evaluate the 
iterative MEP process.  As such, Kjedahl Nitrogen (TKN) and Total Suspended Solids 
(TSS) have been removed from the SAL table.  There currently are no appropriate 
criteria for TKN or TSS, and alternate constituents are available which do have BPOs 
for comparative purposes.  Instead, Nitrate/Nitrite and Turbidity, which have BPOs of 
1.0 mg/L and 20 NTUs respectively, are included with associated SALs. 
 
Metals included in SALs include Cadmium, Chromium, Nickel, Zinc, Lead and Copper.  
In receiving water quality monitoring collected by the Copermittees to date, these 
metals have been detected and shown to contribute to toxicity at mass loading stations 
within Southern Orange County. 
 
Monitoring Updates 
SAL language has been updated to require the measurement of hardness and to 
provide more specificity in the assessment of samples with SALs for total metal 
concentrations.  While USEPA Climate Region 6 data includes a large sample size for 
concentrations of total metals, the impact the concentration will have on receiving 
waters will vary with receiving water hardness.  Since it is the goal of the SALs, 
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through the iterative and MEP process, to have MS4 storm water discharges meet all 
applicable water quality objectives, the hardness of the receiving water should be used 
when assessing the total metal concentration of a sample.  Thus, when an 
exceedance of a SAL concentration is detected for a metal the Copermittee must 
determine if that exceedance is above the existing applicable water quality limitation 
based upon the hardness of the receiving water.  The water quality limitations 
Permittees must use to assess total metal SAL exceedances are the California Toxic 
Rule (CTR) and USEPA National Recommended Water Quality Criteria for Freshwater 
Aquatic Life 1 hour maximum concentrations.  The 1 hour maximum concentration is 
to be used for comparison since it is expected to most replicate the impacts to waters 
of the State from the first flush following a precipitation event. 
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E. Legal Authority 
 
The following legal authority applies to section E: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority: Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(A) 
provides that the Copermittees shall develop and implement legal authority to “Control 
through ordinance, order or similar means, the contribution of pollutants to the 
municipal storm sewer by storm water discharges associated with industrial activity 
and the quality of storm water discharged from sites of industrial activity.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(D) provides that the Copermittees 
shall develop and implement legal authority to “Control through interagency 
agreements among coapplicants the contribution of pollutants from one portion of the 
municipal system to another portion of the municipal system.” 
 
Illicit discharge is defined under Federal NPDES regulation 40 CFR 122.26(b)(2) as 
“any discharge to a municipal separate storm sewer system that is not composed 
entirely of storm water except discharges pursuant to a NPDES permit (other than the 
NPDES permit for discharges from the municipal separate storm sewer) and 
discharges resulting from fire fighting activities.”   
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(A - D) require municipalities to 
implement controls to reduce pollutants in storm water runoff from commercial, 
residential, industrial, and construction land uses or activities. 
 
Federal NPDES regulation 40 CFR 122.26(d)(1)(ii) requires from the Copermittee “A 
description of existing legal authority to control discharges to the municipal separate 
storm sewer system.” 
 
Section E.1.b Prohibit all identified illicit discharges not otherwise allowed pursuant to 
section B.2 including but not limited to: 

(1) Sewage; 
(2) Discharges of wash water resulting from the hosing or cleaning of gas stations, 

auto repair garages, or other types of automotive services facilities; 
(3) Discharges resulting from the cleaning, repair, or maintenance of any type of 

equipment, machinery, or facility including motor vehicles, cement-related 
equipment, and port-a-potty servicing, etc.; 

(4) Discharges of wash water from mobile operations such as mobile automobile 
washing, steam cleaning, power washing, and carpet cleaning, etc.; 
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(5) Discharges of wash water from the cleaning or hosing of impervious surfaces in 
municipal, industrial, commercial, and residential areas including parking lots, 
streets, sidewalks, driveways, patios, plazas, work yards and outdoor eating or 
drinking areas, etc.; 

(6) Discharges of runoff from material storage areas containing chemicals, fuels, 
grease, oil, or other hazardous materials; 

(7) Discharges of pool or fountain water containing chlorine, biocides, toxic 
amounts of salt, or other chemicals; discharges of pool or fountain filter 
backwash water; 

(8) Discharges of sediment, pet waste, vegetation clippings, or other landscape or 
construction-related wastes; and 

 
Duplicative language has been removed from this section. 
 
 
Section E.1.j has been added to the Order to ensure that BMPs implemented by third 
parties are effective.  Since the Copermittees cannot passively receive and discharge 
pollutants from third parties, the Copermittees must ensure discharges of storm water 
pollutants to the MS4 are reduced to the MEP.  In order to achieve this, the 
Copermittees must be able to ensure that effective BMPs are being implemented by 
requiring the third parties to document BMP effectiveness.  Regarding the 
Copermittees’ ability to require documentation and reporting from third parties, USEPA 
states “municipalities should provide documentation of their authority to enter, sample, 
inspect, review, and copy records, etc., as well as demonstrate their authority to 
require regular reports.”170 

                                            
170 USEPA, 1992.  Guidance Manual for the Preparation of Part 2 of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
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F. Jurisdictional Runoff Management Program 
 
F.1. Development Planning 
 
The following legal authority applies to section F.1: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWA section 402(a), CWC 
section 13377, and Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and 
F), 40 CFR 131.12, and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(2) 
provides that Copermittees develop and implement a management program which is 
to include “A description of planning procedures including a comprehensive master 
plan to develop, implement and enforce controls to reduce the discharge of pollutants 
from municipal separate storm sewers which receive discharges from areas of new 
development and significant redevelopment.  Such plans shall address controls to 
reduce pollutants in discharges from municipal separate storm sewers after 
construction is completed.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1) requires municipal storm water 
permits to include any requirements necessary to “[a]cheive water quality standards 
established under section 303 of the CWA, including State narrative criteria for water 
quality.” 
 
Sections F.1.a  and F.1.b (General Plan and Environmental Review Process) require 
the Copermittees to update and revise their General Plan (or equivalent plan) and 
environmental review processes to ensure water quality and watershed protection 
principles are included.  The Copermittees are required to detail any changes to the 
General Plan or environmental review process in their Jurisdictional Runoff 
Management Program Annual Reports. 
 
The change made to these sections requires updating the General Plan and 
Environmental Review Process on an as-needed basis, is supported by information 
provided in the Copermittees’ Report of Waste Discharge (ROWD) and Annual 
Reports.  Each Copermittee has either updated, is in the process of updating, or has 
assessed its General Plan to ensure the General Plans include the required principles 
and are in compliance with Order No. R9-2002-0001.  The ROWD also states that 
although all the Copermittees have reviewed their environmental review processes, a 
number of Copermittees want the overall planning approval process to more effectively 
ensure that water quality protection is considered in the earliest phases of project 
consideration.   
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Section F.1.a has been modified to include redevelopment projects in the General 
Plan.  This change requires Copermittees to update their General Plan to include 
water quality and watershed protection for all new development and redevelopment 
projects. 
 
Section F.1.c (Approval Process Criteria and Requirements) requires that all 
development projects (regardless of size) implement BMPs to reduce storm water 
pollutant discharges to the MEP.  Source control and site design BMP requirements 
were not clearly described in this section of Order No. R9-2002-0001.  Additional detail 
has been added to this section to better describe the source control and site design 
BMPs needed for implementation.  This additional detail is consistent with the 
requirements of the SSMP, known in Orange County as the Water Quality 
Management Plan (WQMP).  However, only source control and site design BMPs that 
apply to all types of development projects are required (i.e., properly designed trash 
storage areas).   
 
The requirements are consistent with Order No. R9-2002-0001, section F.1.b.1.  
However, some elements are not contained in the current or proposed DAMP171 (e.g., 
buffer zones).  One exception is that Order No. R9-2002-0001’s requirement that 
applicants must provide evidence of coverage under the General Industrial Permit has 
been removed, since industrial tenants for a development project are usually not 
known during the planning stage.   
 
The section has been modified to reflect the prohibition of over-irrigation runoff to the 
MS4, as well as LID requirements.  Additionally, this section requires the use of native 
and/or low water use plants for landscaping, where feasible. 
 
Sections F.1.d and F.1.d.(1) (Standard Storm Water Mitigation Plans) require the 
Copermittees to review and update their local SSMPs (also known in Orange County 
as Water Quality Management Plans – WQMPs) for compliance with the Order.  The 
sections also require all Priority Development Projects falling under certain categories 
to meet SSMP requirements.  The update is necessary to ensure that the 
Copermittees’ local SSMPs are consistent with the changes that have been made to 
the Order’s SSMP requirements.  The requirement for the development/adoption of a 
Model SSMP has been removed since a model was completed and adopted in 2003. 
 
The SSMP section of the Order has been reformatted for clarity.  There are also some 
significant changes.  Changes have been made in response to experience gained by 
the Orange County Storm Water program, USEPA program evaluations, recent BMP 
development and effectiveness studies, recent reports on the magnitude of problems 
caused by hydromodification, and reviews of annual reports and the ROWD submitted 
by the Copermittees. 

                                            
171 Orange County Storm Water Copermittees.  Drainage Area Management Plan (DAMP) 2007.  July 21, 2006.  
The 2007 DAMP was submitted to the Regional Board with the Report of Waste Discharge as part of the application 
for NPDES Permit reissuance. 
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In addition, the Order requires that a one-acre threshold be phased in over three years 
for the priority development category.  This threshold was selected to be consistent 
with the Phase II NPDES regulations for small municipalities.  The one-acre 
determination applies to the amount of ground area disturbed, not the total size of the 
parcel or project.  Each Copermittee may also lower this threshold if desired.  
 
Section F.1.d.(2)  (Priority Development Project Categories) includes several changes 
to improve, simplify, and clarify the Priority Development Project categories.    
 
The most significant change is that where a new Development Project feature, such as 
a parking lot, falls into a Priority Development Project Category, the entire project 
footprint is subject to SSMP requirements.  This criterion was not included in Order 
No. R9-2002-0001.   It is included, however, in the Model San Diego SSMP that was 
approved by the Regional Board in 2002.  It is included in this Order because existing 
development inspections by Orange County municipalities show that facilities included 
in the Priority Development Project Categories routinely pose threats to water quality.  
This permit requirement will improve water quality and program efficiency by 
preventing future problems associated with partly treated storm water runoff from 
redevelopment sites.  This approach to improving storm water runoff from existing 
developments is practicable because municipalities have a better ability to regulate 
new developments than existing developments.   
 
Industrial sites and retail gasoline outlets have been added to the priority development 
categories.  This heavy industrial category was not included in Order No. R9-2002-
0001 because industrial NPDES requirements already establish storm water criteria.  
This category is included in the Order to be consistent with Phase II rules and to close 
loopholes.  A discussion of retail gasoline outlets is below. 
 
The criterion for commercial developments has been lowered to one acre from 
100,000 square feet (2.3 acres).  It is modified in order to be consistent with USEPA 
Phase II guidance, and to reflect the findings from Permittees that smaller commercial 
developments pose high threats to storm water discharges. 
 
Housing and restaurant criteria have been clarified.  The two housing development 
categories are now combined into one category that includes 10 or more housing 
units.  In addition, requirements which specifically apply to restaurants have been 
combined in this section.  The section has been modified to clarify that restaurants 
with less than 5,000 square feet of development are subject to SSMP requirements, 
except for the treatment control BMP and hydromodification control requirements.  
This is consistent with Order No. R9-2002-0001’s approach for applying SSMP 
requirements to restaurants. 
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Section F.1.d.(2)(j) includes Retail Gasoline Outlets (RGOs) as a Priority 
Development Project category because RGOs are points of confluence for motor 
vehicles for automotive related services such as repair, refueling, tire inflation, and 
radiator fill-up.  RGOs consequently produce significantly greater pollutant loadings of 
hydrocarbons and trace metals (including copper and zinc) than other developed 
areas.  To meet the storm water MEP standard, source control and structural 
treatment BMPs are needed at RGOs that meet the following criteria: (a) 5,000 square 
feet or more of developed area, or (b) a projected average daily traffic of 100 or more 
vehicles per day.  These are appropriate thresholds since development size and 
volume of traffic are good indicators of potential impacts of runoff from RGOs on 
receiving waters.    RGOs were proposed, but not included in Order No. R9-2002-0001 
pending guidance from the State Board in its review of the San Diego MS4 Permit, 
Order No. 2001-0001. 
 
In State Board WQ Order No. 2000-11, the State Board removed RGOs as a SSMP 
category because the State Board found that RGOs were already heavily regulated 
and limited in their ability to construct infiltration devices or perform treatment.  Order 
No. 2000-11 also acknowledged that a threshold (size, average daily traffic, etc.) 
appropriate to trigger SSMP requirements should be developed, and that specific 
findings regarding RGOs should be included in MS4 permits to justify the 
requirement.172  The State Board also removed the RGO category from the San Diego 
County MS4 permit (Order No. 2001-01) because the Regional Board did not 
specifically address the issues raised in WQ Order No. 2000-11.   
 
As discussed further below, the LARWQCB and the Regional Board have adequately 
addressed these issues. RGOs have been included as a SSMP category in the Los 
Angeles County MS4 permit (Order No. R4-01-182), the statewide general Phase II 
MS4 permit (WQ Order No. 2003-0005-DWQ), and the Regional Board Southern 
Riverside County MS4 permit (Order No. R9-2004-001).  The State Board also 
addressed the inclusion of RGOs through the appeals of MS4 permits issued by the 
Los Angeles and San Francisco Bay Area Regional Boards.  The State Board held a 
workshop addressing RGOs and identified RGOs as significant sources of pollutants.  
The State Board then dismissed the petitions for removal of RGOs from the SSMP 
requirements in the Los Angeles and San Francisco Bay Area MS4 permits.   
 
Inexpensive and effective structural treatment BMPs which reduce storm water 
pollutants and control peak flow rates and velocities are available for use at RGOs.  
Studies have shown that some catch basin inserts can remove hydrocarbons and 
heavy metals, which are typical pollutants of concern at RGOs.  Sand or media filters 
have also been found to be effective and available for use at RGOs.  Site design 
measures to control flow include cisterns, small weirs, baffles, and redirecting roof 
runoff to pervious areas.  
 

                                            
172 State Board, 2000.  Order WQ 2000-11. 
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No evidence has been provided to indicate that use of these structural BMPs at RGOs 
will pose a safety risk. In fact, filter BMPs have been installed at RGOs in some 
municipalities without apparent adverse safety effects.  In addition, similar BMPs such 
as oil/water separators have been used for years by RGOs without safety problems.   
 
Threshold - Studies indicate that runoff from RGOs contains similar pollutants to runoff 
from commercial parking lots.  In precedential WQ Order 2000-11, the State Board 
determined that parking lots with a size threshold of 5,000 square feet or more is an 
appropriate SUSMP category.   Based in part on the similarity of pollutants, the 5,000 
square feet size threshold was also included for RGOs in the Order.  In addition, other 
municipalities currently use similar size thresholds for RGOs when requiring design 
standards to mitigate storm water runoff.  To provide additional flexibility for the 
Copermittees, another threshold of 100 or more motor vehicles ADT has been added 
to the Order.  This threshold is based on requirements used in Washington and 
Oregon for what are considered “high use” sites.  This is an appropriate threshold 
since vehicular traffic is a good indicator of the amount of pollutants generated at a 
site.  
 
The Regional Board followed the State Board’s direction regarding RGOs by including 
the above discussion in this Fact Sheet, as well as a specific finding that justifies the 
regulation of runoff from RGOs that meet certain criteria.  Considering all of the 
supporting documentation discussed above, it is appropriate to include RGOs as a 
Priority Development Project category. 
 
Additional detailed supporting information can be found in the 2001 technical report 
titled Retail Gasoline Outlets: New Development Design Standards for Mitigation of 
Storm Water Impacts by the LARWQCB and the Regional Board. 
 
Section F.1.d.(3) (Pollutants of Concern) requires Copermittees to update their 
procedures for identifying pollutants of concern for each Priority Development Project. 
This is important to do periodically because of changing water quality conditions and 
designations of impairments or areas of concern.  Furthermore Copermittees 
continually learn more about pollutant-generating activities as they conduct inspections 
and investigations, and that information must be incorporated into the SSMP process. 
 
Section F.1.d.(4) This Section has been modified to clarify some elements of low 
impact development. This section requires Copermittees to require or implement site 
design BMPs at Priority Development Projects in order to reduce the amount of 
polluted storm water runoff from those sites.  The primary approach in site design 
BMPs is to limit the permanent loss of existing infiltration capacity because loss of 
infiltration is a major contributor to wet weather pollution discharges.  General means 
to accomplish that goal include retaining natural infiltration areas of a site and limiting 
the amount of impervious surfaces.  The Order does not require a specific or relative 
amount of pervious surfaces be added to a project.  The Order seeks to retain on-site 
capture of the 85th percentile storm. 
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The site design BMP options listed in these sections are consistent with the site design 
BMPs currently required by the Copermittees in the Model WQMP.  In the ROWD, the 
Copermittees propose to improve the process of selecting site design BMPs. 
Specifically, they propose to develop recommendations for incorporating low-impact 
design (LID) techniques and site design BMPs.  However, the Model WQMP employs 
an open-ended approach to requirements for site design BMPs, requiring 
implementation of site design BMPs “where applicable and feasible” and “where 
appropriate.”  Unfortunately, this approach has proven to be ineffective in integrating 
site design BMPs in project designs.  Audits conducted in 2005 of four Copermittees 
found that municipalities need to work with project applicants to improve the quality of 
site design BMPs.173   As a result, the Order establishes two sets of site design BMP 
criteria.  
 
First, section F.1.d.(4)(b) of the Order directs the Copermittees to require, rather than 
consider, new development projects to employ certain classes of site design BMPs.  
The required site design BMPs take advantage of features that are incorporated into 
the Priority Development Project, such as landscaping or walkways.  It also requires 
that projects seek to maintain natural water drainage features rather than instinctively 
convey water in buried pipes and engineered ditches that eliminate natural water 
quality treatment functions.  These types of site design BMPs are both effective and 
achievable. These requirements are consistent with the guidelines of Order  
No. R9-2002-0001 and both the 2003 and 2007 DAMPs.174  
 
Next, section F.1.d.(4)(d) of the Order requires that LID BMPs be sized and designed 
to ensure onsite retention without runoff, of the volume of runoff produced from a 24-
hour 85th percentile storm event.  This is consistent with other municipal stormwater 
NPDES permits recently adopted by the Los Angeles and Santa Ana Regional Boards.  
In those permits, the stakeholders were involved in drafting the numerical performance 
criteria. The requirement for a numerical BMP design standard is well established for 
treatment control BMPs and is required in permits throughout the nation such as in 
Pennsylvania, West Virginia, Georgia, and Washington D.C.  Since the 85th percentile 
storm event has previously been used as the numeric design standard for treatment 
control BMPs; the same size storm event can be applied as the numeric design 
standard for LID BMPs.  According to information provided by the County of Orange, 
the 24 hour, 85th percentile rainfall is between 0.7 to 0.8 inches of rain for the majority 
of the area covered by this permit. 

                                            
173 Tetra Tech, Inc.  2005.  Program Evaluation Report. Orange County Storm Water Program: Cities of Laguna 
Beach, Laguna Hills, Lake Forest, and Rancho Santa Margarita.  
174The 2003 and 2007 DAMPs include preserving natural drainage features as a recommended site design BMP 
requirement that was to be reviewed and used where applicable and feasible.  The DAMPs note this as a way to 
mimic a site’s natural hydrologic regime. 
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The retention of natural drainage features, such as ephemeral streams, wetlands, and 
depressions, can be particularly important because small tributaries are essential to 
the maintenance of the chemical, biological, and physical integrity of larger 
waterbodies.175   The loss and modification of such natural water resources to 
accommodate post-development storm water management leads to direct and indirect 
adverse effects on water quality that are felt both on the project site and off the site 
within the watershed.176,177,178    Effects to aquatic beneficial uses from altered 
drainage features can occur downstream and upstream.  The length of upstream or 
downstream effect of channel modifications is dependant on the specific structure type 
and channel slope.179  For instance, road culverts can act as partial barriers to 
upstream distribution of native aquatic macroinvertebrates in urban streams, while 
bridges can provide adequate passage.180   As a result of the adverse effects to water 
quality and beneficial uses, the State of California nonpoint source pollution program 
management measures for urban areas includes limiting the destruction of natural 
drainage features and natural conveyance areas. 181 
 
Through its process of conditioning development projects under the CWA section 401 
Water Quality Certification program, the Regional Board finds that the level of site 
design BMP implementation in the Order is feasible for all projects.  This site design 
BMP requirement will help ensure that site design BMPs are implemented for new 
development projects.  Site design BMPs are a critical component of storm water 
runoff management at new development projects, since the BMPs provide multiple 
benefits including preservation of hydrologic conditions, reduction of pollutant 
discharges, cost effectiveness, and green space. 
 

                                            
175 Aquatic scientists comment letter (April 10, 2003) on the Advanced Notice of Proposed Rulemaking (ANPRM) on 
the Clean Water Act Regulatory Definition of “Waters of the United States.” (Docket ID No. OW-2002-0050).  This 
letter is a synthesis of scientific information regarding ephemeral, intermittent, and headwater streams.  It was 
written to USEPA by 85 leading aquatic scientists. 
176 Wright, Tiffany, et al. 2006.  Direct and Indirect Impacts of Urbanization on Wetland Quality.  Prepared by the 
Center for Watershed Protection for the USEPA Office of Wetlands, Oceans, an Watersheds.  81p. Available on-
line at http://www.cwp.org  
177 Konrad, Christopher P. and Derek K. Booth, 2005.  Hydrologic Changes in Urban Streams and Their Ecological 
Significance.  American Fisheries Society Symposium.  Vol. 45 pp.157-177. 
178 Coleman, Derrick, et al. 2005.  Effect of Increases in Peak Flows and Imperviousness on the Morphology of 
Southern California Streams. Technical Report No. 450 of the Southern California Coastal Water Research Project. 
179 Fischenich, J.C. 2001. "Impacts of stabilization measures,” EMRRP Technical Notes Collection (ERDC 
TNEMRRP- SR-32), U.S. Army Engineer Research and Development Center, Vicksburg, MS. 
http://www.wes.army.mil/el/emrrp 
180 Blakely, Tanya J., et al. 2006. Barriers To The Recovery Of Aquatic Insect Communities In Urban Streams 
Freshwater Biology Vol. 51(9), 1634–1645. 
181 California Nonpoint Source Encyclopedia, Management Measure 3.1.b. Runoff from Developing Areas, Site 
Development and Management Measure 3.3.a. Runoff from Existing Development, Existing Development. 
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The site design BMP options listed do not need to be costly.182  Some design options, 
such as concave vegetated surfaces or routing rooftop or walkway runoff to 
landscaped areas, are cost neutral.183   Other site design BMPs, such as minimizing 
parking stall widths or use of efficient irrigation devices, are oftentimes already 
required.  In addition, use of site design BMPs reduces storm water runoff quantity, 
allowing for treatment control BMPs and other storm water infrastructure on site to be 
smaller, therefore savings costs for both developers and municipalities.184,185   
 
Because of the potential economic and environmental benefits of using low-impact 
development site design, the U.S. Department of Housing and Urban Development, 
Office of Policy Development and Research, developed “The Practice of Low Impact 
Development (LID)” to assist the housing industry during the land development 
process. 186  This document focuses specifically on technologies that affect both the 
cost impacts and environmental issues associated with land development.  Much of 
the report focuses on storm water management because low-impact development 
storm water management systems can save capital costs for developers and 
maintenance costs for municipalities.187  The executive summary of the HUD report 
notes: 
 

This approach to land development, called Low Impact Development (LID), 
uses various land planning and design practices and technologies to 
simultaneously conserve and protect natural resource systems and reduce 
infrastructure costs. LID still allows land to be developed, but in a cost-effective 
manner that helps mitigate potential environmental impacts. LID is best suited 
for new, suburban development. 

 
Developers can use site and structure designs that reduce building footprints, 
decrease the amount of paved infrastructure, and provide for dispersed drainage and 
infiltration of runoff from impervious surfaces to reduce the effective impervious 
surface.188  The concept of effective impervious surface is important, because when 
runoff from these surfaces is directed to pervious areas rather to an impervious 
drainage system (i.e., curbs, gutters, street surfaces, storm drain pipes), it can 
infiltrate, evaporate, or be taken up by vegetation, thereby reducing the total volume of 
storm water runoff leaving a site. 

                                            
182 USEPA, 2000.  Low-Impact Development: A literature review.  EPA-841-B-00-005. 35p. 
183 Bay Area Stormwater Management Agencies Association., 1999.  Start at the Source.  Forbes Custom 
Publishing.  Available on-line at: http://www.scvurppp-w2k.com/basmaa_satsm.htm. pp. 149. 
184 National Association of Home Builders Research Center. Builders Guide to Low Impact Development. Available 
on-line at http://www.toolbase.org  
185 National Association of Home Builders Research Center. Municipal Guide to Low Impact Development.  
Available on-line at http://www.toolbase.org 
186 U.S. Department of Housing and Urban Development, Office of Policy Development and Research, 2003.  The 
Practice of Low Impact Development.” Prepared by: NAHB Research Center, Inc. Upper Marlboro, Maryland. 
Contract No. H-21314CA. 
187 Ibid. Executive Summary, p.x. 
188 Bay Area Stormwater Management Agencies Association. 2003. Using Site Design Techniques to Meet 
Development Standards for Stormwater Quality. Available on-line at: http://www.basmaa.org/ 
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The Order continues to provide the Copermittees with flexibility in implementing site 
design BMP requirements by providing a LID BMP waiver program.   
 
Section F.1.d.(5) (Source Control BMP Requirements) requires that Priority 
Development Projects implement minimum source control BMPs.  This section has 
been added to provide more detail and clarify the Order’s requirements for source 
control BMPs.  The minimum source control BMPs listed in the section are consistent 
with the Model WQMP. 
 
Section F.1.d.(6) (Treatment Control BMP Requirements) is consistent with Order  
No. R9-2002-0001, with two exceptions.  First, the Order limits the selections of 
methods used to determine the appropriate volume of storm water runoff to be treated.  
The modification ensures that priority development project proponents utilize the most 
accurate information to determine the volume or flow of runoff which must be treated.  
Using detailed local rainfall data, the County of Orange has developed the 85th 
Percentile Precipitation Isopluvial Map, which exhibits the size of the 85th percentile 
storm event throughout Orange County.189  Since this map uses detailed local rainfall 
data, it is more accurate for calculating the 85th percentile storm event than other 
methods which were included in Order No. R9-2002-0001.  The other methods found 
in Order No. R9-2002-0001 were included as options to be used in the event that 
detailed accurate rainfall data did not exist for various locations within Orange County.  
The development of the 85th Percentile Precipitation Isopluvial Map makes these other 
less accurate methods superfluous.  Therefore, these other methods for calculating 
the 85th percentile storm event have been removed from the current Order. 
   
Second, the Order requires that treatment control BMPs selected for implementation at 
Priority Development Projects have a removal efficiency rating that is higher than the 
“low removal efficiency,” as presented in the Model SSMP/WQMP.  The requirement 
allows exceptions for those projects that, with a feasibility analysis, can justify the use 
of a treatment control BMP with a low removal efficiency for a Priority Development 
Project.  This requirement is needed because to date, the Copermittees have 
generally approved low removal efficiency treatment control BMPs without justification 
or evidence that use of higher efficiency treatment BMPs was considered and found to 
be infeasible.  Specifically, it has been found during audits of the Copermittees’ SSMP 
programs that many SSMP reports do not adequately describe the selection of 
treatment control BMPs.190  Moreover, USEPA’s contractor Tetra Tech, Inc. 
recommends that “project proponents should begin with the treatment control that is 
most effective at removing the pollutants of concern […] and provide justification if that 
treatment control BMP is not selected.”191   
 
                                            
189 The isopluvial map can be found as Exhibit 7.II in the Model WQMP. 
190 Tetra Tech, Inc.  2005.  Program Evaluation Report. Orange County Storm Water Program: Cities of Laguna 
Beach, Laguna Hills, Lake Forest, and Rancho Santa Margarita. 
191 Tetra Tech, Inc., 2005.  Program Evaluation Report –San Diego Standard Urban Storm Water Mitigation Plan 
(SUSMP) Evaluation.  P. 5. 
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In the ROWD, the Copermittees acknowledge the need for further attention to the 
selection and implementation of effective treatment BMPs.  They propose to revise the 
model WQMP table of BMP effectiveness.  The requirement is needed to provide 
clarification that selection of low efficiency treatment control BMPs over high efficiency 
BMPs without justification does not meet permit requirements and is not in compliance 
with the storm water MEP standard.    
 
In addition, treatment control BMPs must be designed and implemented with 
measures to avoid the creation of nuisance or pollution associated with vectors, such 
as mosquitoes, rodents, and flies.  Related guidelines are identified in guidance from 
CASQA.192  Additional considerations are outlined in publications from the California 
Department of Health Services and University of California Division of Agriculture and 
Natural Resources.193 
 
Section F.1.d.(7). (Low-Impact Design BMP Waiver Program) allows Copermittees to 
develop a LID BMP waiver program, under which projects where it is technically 
infeasible to implement the required LID BMPs could substitute with treatment control 
BMPs and a mitigation project, payment into an in-lieu funding program, and/or 
watershed equivalent BMPs.  Some sites may be technically infeasible to implement 
the required LID BMPs due to the site constraints.  For this reason, the Regional 
Board has added to the Order a requirement for the Copermittees to develop such a 
program.  The program would provide the opportunity for development projects to 
avoid partial or full LID BMP implementation in exchange for implementation of 
treatment control BMPs and mitigation.  The program would maintain equal water 
quality benefits as properly implemented LID BMPs when partial LID BMPs are 
coupled with a mitigation project or in-lieu funding.   
 
The Order includes specific minimum requirements so that the program will achieve 
similar water quality benefits.  Any program which allows development projects to 
forgo LID BMP implementation must include provisions which will achieve similar 
water quality benefits.  To ensure that this is the case for the LID BMP waiver 
program, minimum provisions for the program have been added to the Order 
 

                                            
192 For example, see the California Stormwater BMP Handbook guidelines for Extended Detention Basins (TC-22) 
at http://www.cabmphandbooks.org. 
193 Marco Metzger.  “Managing Mosquitoes in Stormwater Treatment Devices.” University of California Division of 
Agriculture and Natural Resources Publication No. 8125.  Available at http://anrcatalog.ucdavis.edu. 
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Section F.1.d.(8). (BMP Design Standards) addresses a need for the Copermittees to 
develop and apply consistent criteria for the design and maintenance of structural 
treatment BMPs.  Correct BMP design is critical to ensure that BMPs are effective and 
perform as intended.  Without design criteria, there is no assurance that this will occur, 
since there is no standard for design or review.  As an example, Ventura County has 
developed a BMP manual that includes standard design procedure forms for BMPs.  
Ventura County’s Technical Guidance Manual for Storm Water Quality Control 
Measures is available at http://www.vcstormwater.org/ publications.htm.”194  California 
Stormwater Quality Association (CASQA) also confirms the necessity of design criteria 
when it includes such criteria in its New Development and Redevelopment BMP 
Handbook.195  This issue is noted in the ROWD, and the Copermittees propose to 
develop standard design checklist/plans/details for selected source control and 
treatment BMPs. 
 
Section F.1.d.(9).  (Implementation process) requires the Copermittee to implement a 
process to verify compliance with SSMP requirements.  As part of the SSMP, requires 
identification at what point in the planning process that projects must meet SUSMP 
requirements and what are roles/responsibilities of municipal departments. The intent 
of this requirement is to provide consistency in the application of the SSMPs between 
the Copermittees. This requirement was included in previous Order No. R9-2002-
0001. 
 
Section F.1.d.(10) (Annual Review of Treatment BMPs) requires Copermittees to 
keep their SSMPs up to date with BMP effectiveness studies for low-impact design 
and treatment control BMPs.  The ROWD includes commitments to develop a library 
of BMP performance reports and to revise the model WQMP table for the latest 
information on BMPs.  This requirement will ensure that two important types of 
information be included in those efforts: Site design BMPs and treatment BMPs that 
are assessed as part of contracts with the State Board and Regional Board.  The later 
types of projects include those funded with Clean Beach Initiative grants and other 
grants.  Projects funded with such state grants must include effectiveness 
assessments using a quality assurance plan.  As a result, such studies generally 
provide reliable sources of local data and should be included in local SSMPs. 
 

                                            
194 Ibid. 
195 California Stormwater Quality Association, 2003.  Stormwater Best Management Practice Handbook – New 
Development and Redevelopment.   
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Sections F.1.e and F.1.f. (BMP Verification and Treatment BMP Maintenance 
Tracking) are included in the Order to improve the effectiveness of the BMP 
requirements.  They are included in response to findings from the Audits196 and 
recommendations from USEPA.197     The Copermittees recognize a need to improve 
the verification of post-construction BMPs.  The 2007 DAMP proposes to verify 90 
percent of WQMPs (including structural and non-structural BMPs) by inspection, self-
certifications, surveys or other means.   The Regional Board finds that 90 percent is a 
reasonable annual target, but considers inspections to be essential to achieve optimal 
results.   Therefore, the Order requires high priority sites to be inspected annually, and 
allows other measures to be used for lower priority treatment control BMPs. 
 
 
Section F.1.h. (Hydromodification) expands and clarifies current requirements for 
control of MS4 discharges to limit hydromodification effects caused by changes in 
runoff resulting from development and urbanization.  The requirements are based on 
findings and recommendations of the Orange County Storm Water Program, the 
Stormwater Monitoring Coalition (SMC),198,199 and the Storm Water Panel on Numeric 
Effluent Limits (Numeric Effluent Panel).200   Added specificity is needed due to the 
current lack of a clear standard for controlling hydromodification resulting from 
development.  More specific requirements are also warranted because 
hydromodification is increasingly recognized as a major factor affecting water quality 
and beneficial uses, and the Copermittees have proposed only vague and voluntary 
modifications to the Model WQMP.  The Order is intended to ensure the intent of the 
proposed modifications is incorporated into each Copermittees’ SSMP. 
 

                                            
196 The 2005 audits performed by Tetra Tech, Inc. found that cities are not tracking post-construction BMPs. The 
final audit report recommended (Section 2.1.2) that each city should develop a system to verify implementation and 
track post-construction BMPs to ensure that they are adequately maintained.  
197 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68845. USEPA 
recommends such practices in the Phase II storm water regulations, promoting “inspections during construction to 
verify BMPs are built as designed.” 
198 Coleman, Derrick, et al. 2005.  Effect of Increases in Peak Flows and Imperviousness on the Morphology of 
Southern California Streams. Technical Report No. 450 of the Southern California Coastal Water Research Project. 
199 Stein, Eric and Susan Zaleski. 2005.  Managing Runoff to Protect Natural Streams: The Latest Developments on 
Investigation and Management of Hydromodification in California. Proceedings of a special technical workshop co-
sponsored by California Stormwater Quality Association (CASQA), Stormwater Monitoring Coalition (SMC), and 
University of Southern California Sea Grant (USC Sea Grant).  Technical Report No. 475 of the Southern California 
Coastal Water Research Project. 
200 Storm Water Panel Recommendations to the California State Water Resources Control Board. 2006.  The 
Feasibility of Numeric Effluent Limits Applicable to Discharges of Storm Water Associated with Municipal, Industrial, 
and Construction Activities. 
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Hydromodification is the change in a watershed’s runoff characteristics resulting from 
development, together with associated morphological changes to channels receiving 
the runoff.  As the total area of impervious surfaces increases, infiltration of rainfall 
decreases, causing more water to run off the surface and at a higher velocity.  Runoff 
from developed areas can produce erosive flows in channels under rainfall conditions 
which were not previously problematic.  Moreover, runoff from developed areas 
increases the duration of time that channels are exposed to erosive flows.  The 
increase in the volume of runoff and the length of time that erosive flows occur 
ultimately intensify sediment transport, causing changes in sediment transport 
characteristics and the hydraulic geometry (width, depth, and slope) of channels.201   
 
These types of changes have been documented in southern California.  It has been 
reported that researchers studying flood frequencies in Riverside County have found 
that increases in watershed imperviousness of only 9-22 percent can result in 
increases in peak flow rates for the two-year storm event of up to 100 percent.202  Such 
changes in runoff have significant impacts on channel morphology.  It has recently 
been found that ephemeral/intermittent channels in southern California appear to be 
more sensitive to changes in imperviousness than channels in other areas.  
Morphology of small channels in southern California was found to change with only 2-3 
percent watershed imperviousness, as opposed to 7-10 percent watershed 
imperviousness in other parts of the nation.203   
 
Effects of hydromodification are evident in southern Orange County and recognized by 
the Copermittees.  Analyses of bioassessment data, for example, indicate that 
physical changes to stream channels caused by hydromodification are likely 
responsible, in part, for the low bioassessment scores in urbanized settings.204   It is 
important to recognize that the physical changes are a direct result of MS4 discharges, 
but that two separate mechanisms are involved.  First, is a change in the flow regime 
caused by the increase in impervious surfaces and loss of natural conveyance 
systems.  Discharges to receiving waters from the MS4 outfalls do not mimic the 
natural discharges from former tributaries to that receiving water, and the change 
results in erosion.  Second, the physical stream habitat in many places has been 
severely modified in order to efficiently convey those increased storm water 
discharges to the ocean.  Where streams are hardened and/or buried to convey storm 
water, they cannot provide adequate water quality and other necessary conditions to 
support beneficial uses.  Both of these issues are addressed in the Order. 
 

                                            
201 Santa Clara Valley Urban Runoff Pollution Prevention Program, 2005.  Hydromodification Management Plan.  
P. 1-1. 
202 Schueler and Holland, 2000.  Storm Water Strategies for Arid and Semi-Arid Watersheds (Article 66).  The 
Practice of Watershed Protection. 
203 Coleman, et. al., 2005.  Effect of Increases in Peak Flows and Imperviousness on the Morphology of Southern 
California Streams.  P. iv. 
204 See Chapter 11 of the ROWD and the 2005-06 Unified Annual Report for the analyses. 
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The Copermittees’ recognize the need to improve management of hydromodification.  
The ROWD proposes to revise the Model WQMP to incorporate additional information 
from ongoing hydromodification studies conducted by the SMC.  The Order allows the 
Copermittees to adopt criteria consistent with future SMC findings in the development 
of their Hydromodification Management Plan (see below). 
 
Section F.1.h. requires the Copermittees to submit a Hydromodification Management 
Plan (HMP) within two years of permit adoption.  This is consistent with other Southern 
California MS4 permits and in direct response to comments from the USEPA on 
Tentative Order R9-2008-001. 
 
Section F.1.h (1) describes several elements that must be included in the HMP.  For 
example, the HMP must identify a method for assessing susceptibility of channel 
segments which receive runoff discharges from Priority Development Projects, and 
include a channel standard to ensure that the stability of the channel is not 
compromised as a result of discharges from the Priority Development Projects.  The 
HMP must also identify a range of flows where Priority Development Projects could 
cause hydromodification effects and subsequent stream instability.   
 
Additionally, the HMP must require Priority Development Projects to implement 
hydrologic control measures (such as LID or detention basins) to prevent 
hydromodification and resultant degradation of stream conditions downstream of 
project sites.  To compare post-project flow rates and durations to pre-project flow 
rates and durations, the HMP must specify that the pre-developed (naturally occurring) 
flow rates and durations shall be used when assessing pre-project conditions, so that 
the naturally occurring hydrology is eventually restored. 
 
In cases where a stream has been armored with concrete, rip rap, or other man-made 
materials, the HMP shall require the assessment of a comparable soft-bottom channel 
as the channel standard, as opposed to using the characteristics of the hardened 
channel as the channel standard.  This is to ensure that hydromodification 
management measures are already in place should any portion of the hardened 
channel be returned to its natural state, thereby restoring the physical integrity of the 
creek and its Beneficial Uses.  For this reason, the waiver provision for 
hydromodification management measures for projects discharging into hardened 
channels was deleted from the Tentative Order.  The remaining exception is for 
projects that discharge storm water runoff into underground storm drains discharging 
directly into bays or the ocean and for projects discharging to waters where the entire 
channel bed and banks have been concrete lined all the way to ocean receiving 
waters. 
 
The HMP must also include metrics for assessing impacts to downstream 
watercourses from Priority Development Projects, as well as assessing improvements 
to these watercourses.  One metric that must be included is the Index of Biotic Integrity 
(IBI) score for benthic macroinvertebrates.  This is because historic hydromodification 
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impacts, such as concrete lining and channelization, have impacted the natural 
physical habitat of urban streams resulting in low IBI scores.  The Copermittee’s 2006-
2007 monitoring indicated decreased IBI scores in the urbanized watersheds.  In the 
absence of water chemistry and toxicity impacts, these low scores were attributed to 
be a result of poor physical habitat conditions.205  Therefore, the IBI score will be a 
useful metric in terms of assessing both impacts to streams from Priority Development 
Projects and improvements due to implementation of management measures. 
 
In addition to the hydrologic control measures that must be included in the HMP to 
prevent or minimize hydromodification effects from Priority Development Projects, the 
HMP must also include additional measures to be used on Priority Development 
Projects based on a prioritized consideration of the following elements in this order: 1) 
site-design hydrologic control measures, 2) on-site management measures, 3) the use 
of regional controls upstream of receiving waters, and lastly, 4) in-stream controls (not 
to include reinforcement with non-naturally occurring materials).  The suite of 
management measures must also include stream restoration as a viable option to 
achieve the channel standard and subsequently restore Beneficial Uses. 
 
Section F.1.h (5) describes interim hydromodification criteria that must be 
implemented by the Copermittees within one year of adoption of the Tentative Order 
and concurrent to development of the local HMP.  The values chosen for the interim 
criteria are those currently being implemented by Copermittees in the San Diego area. 
 
Finally, the requirements included in section F.1.h do not supersede the requirements 
for LID presented in section F.1.d. (4).  In certain situations, the requirements to 
incorporate LID will satisfy the requirements for hydromodification management.  For 
example, detention basins are a common BMP used to manage high flow rates but 
behave hydrologically different than distributed systems used in LID.  Using LID is a 
viable option for both accomplishing hydromodification management and pollutant load 
reductions. 
 
F.2. Construction 
 
The following legal authority applies to section F.2: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 

                                            
205 Orange County Copermittees, November 15, 2007. 2006-2007 Unified Annual Progress Report Program 
Effectiveness Assessment (San Diego Region). 
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Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D) 
provides that the proposed management program include “A description of a program 
to implement and maintain structural and non-structural best management practices to 
reduce pollutants in storm water runoff from construction sites to the municipal storm 
sewer system.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(1) provides that the proposed 
management program include “A description of procedures for site planning which 
incorporate consideration of potential water quality impacts.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(2) provides that the proposed 
management program include “A description of requirements for nonstructural and 
structural best management practices.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(3) provides that the proposed 
management program include “A description of procedures for identifying priorities for 
inspecting sites and enforcing control measures which consider the nature of the 
construction activity, topography, and the characteristics of soils and receiving water 
quality.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(4) provides that the proposed 
management program include “A description of appropriate educational and training 
measures for construction site operators.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(A) provides that each Copermittee 
must demonstrate that it can control “through ordinance, permit, contract, order or 
similar means, the contribution of pollutants to the municipal storm sewer by storm 
water discharges associated with industrial activity and the quality of storm water 
discharged from site of industrial activity.”   
 
Federal NPDES regulation 40 CFR 122.26(b)(14) provides that “The following 
categories of facilities are considered to be engaging in ‘industrial activity’ for the 
purposes of this subsection: […] (x) Construction activity including cleaning, grading 
and excavation activities […].” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be 
discharged at a level which will cause, have reasonable potential to cause, or 
contribute to an excursion above any State water quality standard, including State 
narrative criteria for water quality.” 
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Section F.2 has additions to ensure the protection of threatened and endangered 
species and requires the consideration of potential impacts from the use of Active 
Treatment Systems.  These requirements were added to ensure additional protection 
of the Beneficial Uses of waters of the State. 
 
Section F.2.a. (Ordinance Update) requires each Copermittee to review and update 
its grading and storm water ordinances as necessary to comply with the MS4 permit.  
By updating the grading and storm water ordinances, the Copermittees will have the 
necessary legal authority to require construction sites to implement effective BMPs 
that will reduce pollutant discharges to the maximum extent practicable.  The Order 
allows the Copermittees 365 days to review and update their ordinances.  The 365 
days should be adequate to allow for the relatively minor changes that might be 
needed since their ordinances were last updated under Order No. R9-2002-0001.   
 
Section F.2.b. (Source Identification) requires the Copermittees to develop and 
update a watershed based inventory of all construction sites regardless of size or 
ownership.  This section has been modified to require the inventory be updated 
regularly, rather than annually.  More frequent updates will ensure the Copermittees 
have a more accurate inventory of construction sites within their jurisdiction. A 
regularly updated inventory of active construction sites will assist the Copermittees in 
ensuring that all sites are inspected per Order requirements.  The Order does not 
specify the frequency of updates, and instead relies on each Copermittee to develop 
updates appropriate to local construction activity.  The 2007 DAMP proposes that the 
inventory be updated “at a minimum” prior to the start of the rainy season.  Such a 
minimum standard may not be appropriate for each Copermittee.  Failure to maintain a 
useful inventory would be a violation of the Order. 
 
Section F.2.c. (Site Planning and Project Approval Process) requires Copermittees to 
incorporate consideration of potential water quality impacts prior to approval and 
issuance of construction and grading permits.  The Copermittees206 and our program 
evaluations in 2005207 recommend that storm water requirements need to be better 
incorporated into the pre-construction process.  
 

                                            
206 Orange County Storm Water Copermittees. 2006. Report of Waste Discharge (San Diego Region), Section 7, 
New Development. 
207 Tetra Tech, Inc.  2005.  Program Evaluation Report. Orange County Storm Water Program: Cities of Laguna 
Beach, Laguna Hills, Lake Forest, and Rancho Santa Margarita. 
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This section now requires the Copermittees to review project proponents’ runoff 
management plans for compliance with local regulations, policies, and procedures.  
USEPA recommends that it is often easier and more effective to incorporate storm 
water quality controls during the site plan review process or earlier.208  In the Phase I 
storm water regulations, USEPA states that a primary control technique is good site 
planning.209  USEPA goes on to say that the most efficient controls result when a 
comprehensive storm water management system is in place.210   To determine if a 
construction site is in compliance with construction and grading ordinances and 
permits, USEPA states that the “MS4 operator should review the site plans submitted 
by the construction site operator before ground is broken.”211  Site plan review aids in 
compliance and enforcement efforts since it alerts the “MS4 operator early in the 
process to the planned use or non-use of proper BMPs and provides a way to track 
new construction activities.”212  During audits of Orange County Copermittee storm 
water programs, it was found that site plan and SWPPP review were inadequate and 
inconsistent.213 

 
Section F.2.d. (BMP Implementation) includes modifications to the requirements for 
each Copermittee to designate and ensure implementation of a set of minimum BMPs 
at construction sites.  These modifications are based on Regional Board findings and 
experience during implementation of Order No. R9-2002-0001.   
 

                                            
208 USEPA, 1992.  Guidance 833-8-92-002.  Section 6.3.2.1. 
209 Federal Register / Vol. 55, No. 222 / Friday, November 16, 1990 / Rules and Regulations. P. 48034. 
210 Ibid. 
211 USEPA, 2000. Guidance 833-R-00-002. Section 4.6.2.4, P. 4-30. 
212 Ibid., P. 4-31. 
213 Tetra Tech, Inc.  2005.  Program Evaluation Report. Orange County Storm Water Program: Cities of Laguna 
Beach, Laguna Hills, Lake Forest, and Rancho Santa Margarita. 
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Unlike Order No. R9-2002-0001, this Order does not require the Copermittee to 
designate a set of minimum BMPs for high, medium, and low threat to water quality 
construction sites.  This change was made in recognition of most Copermittees’ 
application of one consistent set of BMPs throughout their jurisdictions.  The 
Copermittees also desire to move toward a risk-based approach to BMP 
requirements.214   As a result, the Order requires a minimum set of BMPs to be 
designated for all sites and that enhanced BMPs, including advanced treatment 
systems, be designated for sites upstream of 303(d) impairments and ESAs.  
Advanced treatment has been effectively implemented extensively in the other states 
and in the Central Valley Region of California.215  In addition, the Regional Board’s 
inspectors have observed advanced treatment being effectively implemented at large 
sites greater than 100 acres and at small, less than 5 acre, in-fill sites.  Advanced 
treatment is often necessary for Copermittees to ensure that discharges from 
construction sites are not causing or contributing to a violation of water quality 
standards.  For example, the Basin Plan lists the water quality objective for turbidity as 
20 NTU for all hydrologic areas and subareas except for the Coronado HA (10.10) and 
the Tijuana Valley (11.10). For certain construction sites with large slopes and 
exposed areas, the only technology that is likely to meet 20 NTU is advanced 
treatment combined with erosion and sediment controls. To ensure the MEP standard 
and water quality standards are met, the requirement for implementation of advanced 
treatment at high threat construction sites has been added to the Order, while still 
providing sufficient flexibility for each Copermittee’s unique program. 
 

                                            
214 Orange County Storm Water Copermittees. 2006. Report of Waste Discharge (San Diego Region), Section 8, 
Construction 
215 SWRCB, 2004. Conference on Advanced Treatment at Construction Sites. 
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The Order does not include seasonal restrictions on grading.  Seasonal restrictions on 
grading for storm water are difficult to implement due to the conflict between seasonal 
grading restrictions, endangered birds’ breeding seasons and the seasonal passage of 
endangered salmonids; therefore the seasonal grading restrictions have not been 
included with the other BMPs in the Order.  Found in southern California, the Least 
Bell’s Vireo and the Coastal California Gnatcatcher are listed as federally endangered 
and threatened, respectively.216  Permits issued by the California Department of Fish 
and Game (CDFG) restrict grading during these birds’ breeding seasons, which is from 
April 10 to August 31 for the Least Bell’s Vireo217 and from February 15 to August 31 
for the Coastal California Gnatcatcher.218  Ideally storm water restrictions on grading 
would be during the wet season from October 1 through April 30.219   Combined, these 
restrictions would limit construction grading to be during the month of September, 
which is infeasible.  Section D.2.d of the Order still requires project proponents to 
minimize grading during the wet season and coincide grading with seasonal dry 
weather periods to the extent feasible.    
 
Section F.2.e. (Inspections) establishes criteria for inspections based on risk factors 
including size, season, and location of the construction site.  Modifications have been 
made to requirements of Order No. R9-2002-0001 based on the experience of the 
Copermittees and Regional Board construction programs.    
 
The Order requires sites in active grading during the wet season that are over 30 
acres be inspected every two weeks, rather than sites over 50 acres being inspected 
weekly.  In south Orange County approximately 15 percent (34 sites) of construction 
sites over one acre are larger than 30 acres, whereas about 9 percent (21 sites) of 
sites are over 50 acres.220  This may result in a net decrease of inspections of large 
sites, although more sites will be covered.  The reduction in inspection frequency for 
sites greater than 50 acres is justified because the sites have generally improved their 
erosion and sediment control measures since adoption of Order No. R9-2002-0001.  
Biweekly inspections of these sites in the future should be sufficient to ensure 
compliance with local regulations.    
 

                                            
216 State of California, Department of Fish and Game, 2005.  State and Federally Listed Endangered and 
Threatened Animals of California. 
217 United States Department of the Interior, Fish and Wildlife Service, 2001.  Least Bell’s Vireo Survey Guidelines. 
218 United States Department of the Interior, Fish and Wildlife Service, 1997.  Coastal California Gnatcatcher 
(Polioptila californica californica) Presence/Absence Survey Guidelines.  
219 Regional Board, 2001. Order No. 2001-01, San Diego County MS4 Permit.  Directive F.2.g.(2). 
220 Based on the State Board’s database of sites covered by the Construction Storm Water General NPDES Permit, 
Order No. 99-08-DWQ.  That general permit requires sites disturbing over one acre to file for coverage, so it 
provides a good basis for assessment. 
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The Order lowers the size of construction sites adjacent to or discharging directly to 
ESAs that receive scrutiny.  Order No. R9-2002-0001 requires such sites five acres 
and more to be inspected weekly during the wet season.  This Order requires such 
sites one acre and above to be inspected every two weeks during the wet season and 
once during August or September.  The lower size threshold is consistent with Phase 
II storm water permits.   
 
The Order omits Order No. R9-2002-0001’s provision allowing a Copermittee to 
decrease the inspection frequency for high priority sites if the Copermittee certifies in 
writing to the Regional Board that they have recorded the site’s Waste Discharge 
Identification Number, reviewed the site’s Storm Water Pollution Prevention Plan 
(SWPPP), assured the site’s SWPPP is in compliance, and assured the SWPPP is 
properly implemented at the site.  Under Order No. R9-2002-0001, the Regional Board 
never received from any of the Copermittees a certification to decrease the inspection 
frequency at high priority sites.  Since the certification process was never used, the 
language has been deleted from the Order.   
 
This section also requires the Copermittees to track the number of inspections for 
each inventoried construction site.  This requirement has been added to ensure that 
the Copermittees can demonstrate that construction sites are inspected at the 
minimum frequencies.  
  
Section F.2.g.2 includes an additional requirement for notification to the Regional 
Board regarding construction sites has been added to this section.  Copermittees are 
required to annually notify the Regional Board of construction sites that have 
suspected violations.  This was added to enhance Regional Board and Permittee 
communication and coordination in regulating construction sites. 
 
 
F.3   Existing Development 
 
F.3.a. Municipal 
The following legal authority applies to section D.3.a: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(1) 
provides that the proposed management program include “A description of 
maintenance activities and a maintenance schedule for structural controls to reduce 
pollutants (including floatables) in discharges from municipal separate storm sewers.”   
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Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(3) provides that the proposed 
management program include “A description for operating and maintaining public 
streets, roads and highways and procedures for reducing the impact on receiving 
waters of discharges from municipal storm sewer systems, including pollutants 
discharged as a result of de-icing activities.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(4) provides that the proposed 
management program include “A description of procedures to assure that flood 
management projects assess the impacts on the water quality of receiving water 
bodies and that existing structural flood control devices have been evaluated to 
determine if retrofitting the device to provide additional pollutant removal from storm 
water is feasible.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(5) provides that the proposed 
management program include “A description of a program to monitor pollutants in 
runoff from operating or closed municipal landfills or other treatment, storage or 
disposal facilities for municipal waste, which shall identify priorities and procedures for 
inspections and establishing and implementing control measures for such discharges.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(6) provides that the proposed 
management program include “A description of a program to reduce to the maximum 
extent practicable, pollutants in discharges from municipal separate storm sewers 
associated with the application of pesticides, herbicides, and fertilizer which will 
include, as appropriate, controls such as educational activities, permits, certifications, 
and other measures for commercial applicators and distributors, and controls for 
application in public right-of-ways and at municipal facilities.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be 
discharged at a level which will cause, have reasonable potential to cause, or 
contribute to an excursion above any State water quality standard, including State 
narrative criteria for water quality.” 
 
Section F.3.a.2. (General BMP Implementation) requires the Copermittees to 
designate minimum BMPs for general municipal areas and activities, regardless of 
their threat to water quality.  The requirement that different types of BMPs be 
designated for different threats to water quality categories of municipal areas and 
activities has been removed from the Order. This was done to help simplify and clarify 
the Order’s requirements.  BMPs required to be implemented at a site can now be 
based on the sources or activities present at the site.  This is closer to the approach 
taken by the Copermittees in their JRMPs.  Threat to water quality is used to 
determine inspection frequencies in section F.3.a.(7). 
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Section F.3.a.3, F.3.a.4, and F.3.a.5. (Specific BMP Implementation Categories) 
establishes requirements for specific categories of activities and areas.  These are 
selected based on the CWA and findings of the Permittees in annual reports and 
ROWD that identify these activities as warranting special attention.  
 
Pesticides, Herbicides, and Fertilizers.  40 CFR 122.26(d)(2)(iv)(A)(6) requires a 
description of a storm water program for pesticides, herbicides, and fertilizers.  In 
addition, water quality data demonstrates widespread presence of such pollutants in 
receiving waters and MS4 discharges.  In response to similar requirements of Order 
No. R9-2002-0001, the Copermittees have developed a specific model Integrated Pest 
Management, Pesticides, and Fertilizer guidelines. 
 
Flood Control Structures.   In order to more closely meet the intent of the federal 
regulations and guidance, the requirement has been modified.   40 CFR 
122.26(d)(2)(iv)(A)(4) requires  “A description of procedures to assure that flood 
management projects assess the impacts on the water quality of receiving water 
bodies and that existing structural flood control devices have been evaluated to 
determine if retrofitting the device to provide additional pollutant removal from storm 
water is feasible.”   Retrofitting flood control devices can reduce storm water pollutants 
and improve water quality.  Copermittees have conducted many flood control retrofit 
projects, many of which have been partially funded with State grant awards.   
 
USEPA expands on the federal provision with the following information:  "Storm water 
management devices and structures that focus solely on water quantity are usually not 
designed to remove pollutants, and may sometimes harm aquatic habitat and 
aesthetic values” (1992). As flood control structures and other elements of the MS4 
age and retrofitting becomes necessary, opportunities for water quality improvements 
arise.   
 
Conveyance systems which take water quality consideration into account (such as 
grassed swales, vegetated detention ponds, etc.) can often cost less to construct than 
traditional concrete systems.  Evaluation of the applicability of such systems during 
retrofitting must occur to ensure that pollutants in storm water runoff are reduced to the 
maximum extent practicable.  USEPA supports utilizing BMPs for pollution reduction in 
flood management projects, stating that “The proposed management program must 
demonstrate that flood management projects take into account the effects on the water 
quality of receiving water bodies. […]  Opportunities for pollutant reduction should be 
considered".221  
 

                                            
221 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 

from Municipal Separate Storm Sewer Systems.  Washington D.C.  EPA/833-B-92-002. 
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Existing Copermittee projects include two types of retrofits. The first type involves 
adding an engineered device to an existing structure in order to treat or divert runoff.  
Examples include catch basin inlet filters/screens, ultraviolet disinfection facilities, 
hydrodynamic separators, and diversions to the sanitary sewer.  The second type 
involves re-installing pervious or natural treatment features to facilities.  Examples 
include removing concrete portions of conveyances to create pervious conveyances; 
and creating treatment wetlands within flood detention facilities.  The later type of 
retrofit is preferred by the Regional Board. They are likely more sustainable over the 
long-term because they may require less rigorous operation and maintenance than the 
former.  They may also provide the additional benefit of providing significant or 
incidental opportunities for beneficial uses (e.g., recreation, wildlife, water 
supply).222,223   
 
Sweeping of Municipal Areas.  Sweeping municipal areas would likely be done in the 
absence of the Order.  However, in certain cases it is an important component of a 
jurisdictional runoff management program.  The Order contains requirements to 
ensure that the use of street sweeping is optimized for runoff applications if it is to be 
used and reported as a BMP.   The criteria in the Order are taken from industry 
guidance as reported by the Permittees in the Aliso Creek watershed.224 
 
Section F.3.a.(6). (Operation and Maintenance of MS4 and Structural Controls) 
requires the Copermittees to inspect and remove waste from their MS4s prior to the 
rainy season.   
 
Maintenance is critical to the successful implementation of every storm water runoff 
management program.  USEPA finds that “Lack of maintenance often limits the 
effectiveness of storm water structural controls such as detention/retention basins and 
infiltration devices. […]  The proposed program should provide for maintenance logs 
and identify specific maintenance activities for each class of control, such as removing 
sediment from retention ponds every five years, cleaning catch basins annually, and 
removing litter from channels twice a year.   
 

                                            
222 Burton, Carmen et al. 2005.  Assessing Water Source and Channel Type as Factors Affecting Benthic 
Macroinvertebrate and Periphyton Assemblages in the Highly Urbanized Santa Ana River Basin, California.  
American Fisheries Society Symposium.  Vol.47 pp.239-262. 
223 Stromberg, Juliet C. 2001.  Restoration of Riparian Vegetation in the South-Western United States: the 
importance of flow regimes and fluvial dynamism.  Journal of Arid Environments. Vol49, pp.17-34. 
224 See 20th and 21st quarterly reports for the Aliso Creek watershed bacteria investigation, prepared by the Orange 
County Copermittees within the Aliso Creek watershed.  
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If maintenance activities are scheduled infrequently, inspections must be scheduled to 
ensure that the control is operating adequately.  In cases where scheduled 
maintenance is not appropriate, maintenance should be based on inspections of the 
control structure or frequency of storm events.  If maintenance depends on the results 
of inspections or if it occurs infrequently, the applicant must provide an inspection 
schedule.  The applicant should also identify the municipal department(s) responsible 
for the maintenance program”. 225  The MS4 maintenance requirements are based on 
the above USEPA recommendations.  This maintenance will help ensure that 
structural controls are in adequate condition to be effective year round, but especially 
at the beginning of and throughout the rainy season.   
 
Two requirements have been added to the Order that were not within Order  
No. 2002-0001.  Subsection (3) allows a decreased inspection frequency for facilities 
that are routinely clean, and Subsection (4) requires trash to be removed from 
channels in a timely manner.   Typically, Copermittees have reported annual or semi-
annual creek cleanups as significant BMPs. The large volumes of trash reported to be 
removed during these events demonstrates the significant amount of trash that 
accumulates in the channels.  In addition, storm water runoff is a leading contributor to 
the accumulation of trash and debris along the beaches of Orange County.226  In order 
to reduce the effect of the trash, the Order requires that trash be removed more 
frequently. 
 
Section F.3.a.(7). (Sewage Infiltration) requires the Copermittees to implement 
controls and measures to prevent and eliminate sewage infiltration or seepage from 
municipal sanitary sewers to MS4s through thorough, routine preventive maintenance 
of the MS4.  This requirement is in Order No. R9-2002-0001 in the section on Illicit 
Discharge Detection and Elimination (section F.5.i). 
 
 
Sections F.3.a.(8) and F.3.a.(9). (Inspections and Enforcement) establishes a 
minimum set of municipal areas and activities for oversight and inspection by the 
Copermittees and requires that Copermittees properly enforce runoff requirements at 
municipal areas and activities.   
 

                                            
225 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 

from Municipal Separate Storm Sewer Systems.  Washington D.C.  EPA/833-B-92-002. 
226 Moore, S.L., D. Gregorio, M. Carreon, S B. Weisberg, and M. K. Leecaster. 2001. Composition and distribution 
of beach debris in Orange County, California. Marine Pollution Bulletin 42(3): 241-245.. 
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F.3.b. Industrial and Commercial 
The following legal authority applies to section F.3.b: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(C) 
provides that the proposed management program include “A description of a program 
to monitor and control pollutants in storm water discharges to municipal systems from 
municipal landfills, hazardous waste treatment, disposal and recovery facilities, 
industrial facilities that are subject to section 313 of title III of the Superfund 
Amendments and Reauthorization Act of 1986 (SARA), and industrial facilities that the 
municipal permit applicant determines are contributing a substantial pollutant loading 
to the municipal storm sewer system.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(C)(1) provides that the 
Copermittee must “identify priorities and procedures for inspections and establishing 
and implementing control measures for such discharges.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(C)(2) provides that the proposed 
management program shall “Describe a monitoring program for storm water 
discharges associated with the industrial facilities identified in paragraph (d)(2)(iv)(C) 
of this section, to be implemented during the term of the permit, including the 
submission of quantitative data on the following constituents:  any pollutants limited in 
effluent guidelines subcategories, where applicable; any pollutant listed in an existing 
NPDES permit for a facility; oil and grease, COD, pH, BOD5 , TSS, total phosphorus, 
total Kjeldhal nitrogen, nitrate plus nitrite nitrogen, and any information on discharges 
required under 40 CFR 122.21(g)(7)(iii) and (iv).” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(ii) provides that the Copermittee 
“Provide an inventory, organized by watershed of the name and address, and a 
description (such as Standard Industrial Classification [SIC] codes) which best reflects 
the principal products or services provided by each facility which may discharge, to the 
municipal separate storm sewer, storm water associated with industrial activity.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be 
discharged at a level which will cause, have reasonable potential to cause, or 
contribute to an excursion above any State water quality standard, including State 
narrative criteria for water quality.” 
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Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(A) provides that each Copermittee 
must demonstrate that it can control “through ordinance, permit, contract, order or 
similar means, the contribution of pollutants to the municipal storm sewer by storm 
water discharges associated with industrial activity and the quality of storm water 
discharged from site of industrial activity.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A) provides that the Copermittee 
develop a proposed management program which includes “A description of structural 
and source control measures to reduce pollutants from runoff from commercial and 
residential areas that are discharged from the municipal storm sewer system that are 
to be implemented during the life of the permit, accompanied with an estimate of the 
expected reduction of pollutant loads and a proposed schedule for implementing such 
controls.” 
 
Section F.3.b. (Industrial and Commercial) requires the Copermittees to implement an 
industrial and commercial program to reduce pollutants in storm water runoff from all 
industrial and commercial sites/sources.  The industrial and commercial sections of 
Order No. 2002-0001 have been combined into one section in this Order.  This change 
will streamline and simplify the Order, without negatively impacting water quality.  This 
change is not unprecedented because industrial and commercial facilities are 
commonly addressed together.  For example, the Southern Riverside County MS4 
Permit227 combined industrial and commercial programs into one section.  In addition, 
in their Annual Reports and ROWD,228 the Copermittees jointly address industrial and 
commercial components.  USEPA contractor Tetra Tech also evaluated and reported 
on the industrial and commercial programs jointly during their program evaluations.229 
 
Section F.3.b.(1)(a) (Source Identification) requires that building material retailers and 
storage, animal facilities, and power washing services be included in the Copermittees’ 
inventory of commercial sites/sources.  These activities have been identified annual 
MS4 program reports and quarterly Aliso Creek watershed reports as potentially 
significant sources of pollutants.  This is not a significant change because Order No. 
R9-2002-0001 requires that any commercial site or source determined by a 
Copermittee to contribute a significant pollutant load to the MS4 be added to its 
inventory of commercial sites.  Furthermore, the commercial BMP fact sheets 
developed by the Copermittees generally address the types of activities occurring at 
these facilities and practices. 
 

                                            
227 Regional Board, 2004. Order No. R9-2004-001; Riverside County MS4 Permit.  Section H.2; P. 24. 
228 Orange County Storm Water Copermittees. 2006. Report of Waste Discharge (San Diego Region).  Section 9. 
229 Tetra Tech, Inc., 2005. Program Evaluation Reports Orange County Storm Water Programs: Cities of Laguna 
Beach, Laguna Hills, Lake Forest, and Rancho Santa Margarita. 
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The Order has revised requirements for identifying industrial sites/sources.  The 
revised requirements are identical to those found in the Southern Riverside County 
MS4 permit.230  USEPA requires the same identification: “Measures to reduce 
pollutants in storm water discharges to municipal separate storm sewers from 
municipal landfills, hazardous waste treatment, disposal and recovery facilities, 
industrial facilities that are subject to section 313 of title III of the Superfund 
Amendments and Reauthorization Act of 1986 (SARA).”231  USEPA “also requires the 
municipal storm sewer permittee to describe a program to address industrial 
dischargers that are covered under the municipal storm sewer permit.”232  In order to 
more closely follow USEPA’s guidance, this Order also includes operating and closed 
landfills, and hazardous waste treatment, disposal, storage and recovery facilities.   
 
Section F.3.b.3. (Mobile Businesses) requires each Copermittee to develop and 
implement a program to reduce the discharge of storm water pollutants from mobile 
businesses to the MEP and to prevent the discharge of non-storm water.  Mobile 
businesses are service industries that travel to the customer to perform the service 
rather than the customer traveling to the business to receive the service.  Examples of 
mobile businesses are power washing, mobile vehicle washers, carpet cleaners, port-
a-potty servicing, pool and fountain cleaning, mobile pet groomers, and landscapers.  
These mobile services produce waste streams that could potentially impact water 
quality if appropriate BMPs are not implemented.   
 
Order No. R9-2002-0001 also requires BMP implementation for certain mobile 
businesses (e.g., mobile vehicle washing and mobile carpet cleaning).  These storm 
water requirements of Order No. R9-2009-0002 are not significantly different from the 
existing requirements.   The Order specifies mobile businesses must prevent non 
storm water dry weather flows from entering the MS4 (see C.1.b) for special attention 
based on reports from the Copermittees that mobile businesses have been difficult to 
control with existing programs.   
 
Mobile businesses present a unique difficulty in storm water regulation.  Due to the 
transient nature of the business, the regular, effective practice of unannounced 
inspections is difficult to implement.  Also, tracking these mobile businesses is difficult 
because they are often not permitted or licensed and their services cross Copermittee 
jurisdictions.  Mobile businesses that operate within a municipality may be based in 
another municipality or even outside the Region.  The Order takes into account the 
difficulties in regulating mobile businesses. 
 
Because BMPs have been developed already, but communication with mobile 
businesses may be difficult, the Order provides broad flexibility to the Copermittees for 
developing a targeted program within the Commercial portion of each JRMP.    
 

                                            
230 Regional Board, 2004. Order No. R9-2004-001; Riverside County MS4 Permit.  Section H.2.b)(2); P. 25. 
231 Federal Register / Vol. 55, No. 222 / Friday, November 16, 1990 / Rules and Regulations. P. 48056. 
232 Ibid. 
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Section F.3.b.4. (Inspections) includes requirements for inspections of industrial and 
commercial sites/sources.  The Order is similar to the Southern Riverside County MS4 
permit233 in requiring that inspections check for coverage under the General Industrial 
Permit; assessment of compliance with Copermittee ordinances and permits related to 
storm water and non-storm water runoff; assessment of BMP implementation, 
maintenance, and effectiveness; visual observations for non-storm water discharges, 
potential illicit connections, and potential discharge of pollutants in storm water runoff; 
and education and outreach on storm water pollution prevention.  The Order also 
requires that inspections include review of BMP implementation plans if the site uses 
or is required to use such a plan, and the review of facility monitoring data if the site 
monitors its runoff.  Order No. 2002-0001 did not contain requirements for inspection 
procedures.   
 
Changes in the Order’s requirements for inspection procedures mimic USEPA’s 
guidance: “Site inspections should include (1) an evaluation of the pollution prevention 
plan and any other pertinent documents, and (2) an onsite visual inspection of the 
facility to evaluate the potential for discharges of contaminated storm water from the 
site and to assess the effectiveness of the pollution prevention plan.” 234  In 1999, 
USEPA “recognized visual inspection as a baseline BMP for over 10 years,” and 
“visual inspections are an effective way to identify a variety of problems.  Correcting 
these problems can improve the water quality of the receiving water.” 235  Most, if not 
all, of the Order’s procedures are being conducted by the Copermittees that follow the 
Model Existing Development Program of the DAMP. 
 
With the exception of restaurants, the Order allows Copermittees to establish 
inspection frequencies, as long as at least 20 percent of the sites are inspected 
annually.  Restaurants are now required to be inspected annually.   Inspection 
frequencies in the Order have been modified from Order No. R9-2002-0001.  Order 
No. R9-2002-0001 specifies frequencies for inspecting industrial sites based on threat 
to water quality and requires high priority commercial sites to be inspected as needed.  
Copermittees have been inspecting industrial sites according to Order No. R9-2002-
0001.   The Copermittees have been inspecting restaurants annually as part of the 
County Health Department inspections.  For other commercial sites, the Copermittees 
have been focusing annual activities on certain commercial sectors, such as 
automobiles, with the goal of inspecting every high priority site at least once during the 
permit term.   This change is not considered significant because it should allow the 
Copermittees to continue existing programs. 
 

                                            
233 Regional Board, 2004.  Order No. R9-2004-001; Riverside County MS4 Permit.  Section H.2.d)(3);   
234 USEPA, 1992. Guidance 833-8-92-002, section 6.3.3.4 “Inspection and Monitoring”. 
235 USEPA, 1999.  832-F-99-046, “Storm Water Management Fact Sheet – Visual Inspection”. 
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Reports from the Aliso Creek watershed Copermittees demonstrate that as-needed 
inspections for restaurants means at least annually.  Restaurants have been found to 
present many threats to water quality and standard educational efforts are not effective 
because restaurants are subject to frequent management changes.  For these 
reasons, the Order requires restaurants to be inspected annually. 
 
An additional notification to the Regional Board regarding industrial sites has been 
added.  Copermittees are required to annually notify the Regional Board of industrial 
sites that have suspected violations.  This was added to enhance Regional Board and 
Permittee communication and coordination in regulating industrial sites. 
 
Section F.3.b.(6). (Training and Education) requires training and education measures 
generally consistent with the existing storm water programs.  One distinction is that the 
Order requires each Copermittee to notify the owner/operator of each inventoried 
industrial and commercial site/source of the BMP requirements applicable to the 
site/source.   This requirement is necessary to ensure that the owners and operators 
of commercial sites stay informed of appropriate BMPs.  This is especially important 
because sites may be inspected as little as once every five years. 
 
Section F.3.c. (Residential Component) 
The following legal authority applies to section F.3.c: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A) 
provides that the Copermittee develop a proposed management program which 
includes “A description of structural and source control measures to reduce pollutants 
from runoff from commercial and residential areas that are discharged from the 
municipal storm sewer system that are to be implemented during the life of the permit, 
accompanied with an estimate of the expected reduction of pollutant loads and a 
proposed schedule for implementing such controls.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be 
discharged at a level which will cause, have reasonable potential to cause, or 
contribute to an excursion above any State water quality standard, including State 
narrative criteria for water quality.” 
 

RB-AR52264



Fact Sheet/Technical Report for  December 16, 2009 
Order No. R9-2009-0002  Page 154 of 190 
   
 

DIRECTIVES F 

Section F.3.c (Residential Component) moves the common interest areas / 
homeowners’ association component and the requirement for proper management of 
used oil, toxic materials, and other household hazardous wastes to the residential 
section of the Order, since these requirements generally apply to residential areas.  
These changes improve the organization of the Order and have no net effect on its 
implementation and enforcement.  Other requirements for prioritization, BMP 
implementation, and enforcement are consistent with Order No. R9-2002-01.   
 
Section F.3.d. (Retrofitting Existing Development) 
 
Legal Authority:  The legal authority for retrofitting existing development is the same 
legal authority as that identified for municipal, industrial, commercial and residential 
development sections (See fact sheet discussion on those sections, F.3.a – c).  In 
particular, CWA sections 402(p)(3)(B)(ii-iii), and CWC section 13377 give the Regional 
Board the legal authority to require retrofitting of existing development. 
 
A section has been added to require the retrofit of existing development (see Finding 
D.3.i and Discussion).  This section contains specific requirements for the retrofit 
process.  Retrofitting existing development is a widespread practice across the United 
States.  Successful retrofitting programs have been implemented in such diverse 
locations as Seattle, Washington236; Portland Oregon237, Santa Monica, California238; 
Kansas City, Kansas239; and Montgomery County, MD240.  When appropriately applied 
as the draft Tentative Order, retrofitting existing development meets the maximum 
extent practicable standard.   
 
Existing BMPs are not sufficient, as evidenced by 303(d) listings and exceedances of 
Water Quality Objectives from the Copermittees monitoring reports.  More advanced 
BMPs, including the retrofitting of existing development with LID, are part of the 
iterative process.  Previous permits limited the requirement of treatment control BMPs 
to new development and redevelopment.  Based on the current rate of redevelopment 
compared to existing BMPs, the use of LID only on new and redevelopment will not 
adequately address current water quality problems, including downstream 
hydromodification.  Retrofitting existing development is practicable for a municipality 
through a systematic evaluation, prioritization and implementation plan focused on 
impaired water bodies, pollutants of concern, areas of downstream hydromodification, 
feasibility and effective communication and cooperation with private property owners. 

                                            
236 SEA Street, http://www.seattle.gov/dpd/Planning/CityDesign/What_We_Do/Outreach/Folio/DPDS_008014.asp 
237 Clean River Rewards, http://www.portlandonline.com/BES/index.cfm?c=edeef 
238 City of Santa Monica, Urban Runoff program, 
http://www.smgov.net/Departments/OSE/categories/content.aspx?id=4007 
239 10,000 Rain Gardens, http://www.rainkc.com/ 
240 Rainscapes, http://www.montgomerycountymd.gov/Content/DEP/Rainscapes/home.html 

RB-AR52265



Fact Sheet/Technical Report for  December 16, 2009 
Order No. R9-2009-0002  Page 155 of 190 
   
 

DIRECTIVES F 

 
F.4.  Illicit Discharge Detection and Elimination 
 
The following legal authority applies to section F.4: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B) 
provides that the proposed management program “shall be based on a description of a 
program, including a schedule, to detect and remove (or require the discharger to the 
municipal storm sewer to obtain a separate NPDES permit for) illicit discharges and 
improper disposal into the storm sewer.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(1) provides that the 
Copermittee include in its proposed management program “a program, including 
inspections, to implement and enforce an ordinance, orders or similar means to 
prevent illicit discharges to the municipal storm sewer system.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(2) provides that the 
Copermittee include in its proposed management program “a description of 
procedures to conduct on-going field screening activities during the life of the permit, 
including areas or locations that will be evaluated by such field screens.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(3) provides that the 
Copermittee include in its proposed management program “procedures to be followed 
to investigate portions of the separate storm sewer system that, based on the results 
of the field screen, or other appropriate information, indicate a reasonable potential of 
containing illicit discharges or other sources of non-storm water.” 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(4) provides that the 
Copermittee include in its proposed management program “a description of 
procedures to prevent, contain, and respond to spills that may discharge into the 
municipal separate storm sewer.” 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(5) provides that the 
Copermittee include in its proposed management program “a description of a program 
to promote, publicize, and facilitate public reporting of the presence of illicit discharges 
or water quality impacts associated with discharges from municipal separate storm 
sewers.” 
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Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(6) provides that the 
Copermittee include in its proposed management program “a description of 
educational activities, public information activities, and other appropriate activities to 
facilitate the proper management and disposal of used oil and toxic materials.” 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(7) provides that the 
Copermittee include in its proposed management program “a description of controls to 
limit infiltration of seepage from municipal sanitary sewers to municipal separate storm 
sewer systems where necessary.” 
 
Section F.4.a-b. (Prevent and Detect Illicit Discharges) requires the Copermittees to 
implement a program to actively seek and eliminate illicit connections and discharges 
(IC/ID).  Additional wording has been added to this section to clarify and ensure that all 
appropriate (i.e., field personnel) municipal personnel are utilized in the program to 
observe and report these illicit discharges and connections.  requirement has been 
added requiring submittal of the GIS layers of the MS4 map within 365 days of Order 
adoption.  
 
Section F.4.e (Investigations) requires the Copermittees to conduct follow up 
investigations and inspect portions of the MS4 for illicit discharges and connections, 
based on dry weather effluent analytical monitoring results.  The section also requires 
the Copermittees to establish criteria for triggering follow up investigations.   Additional 
language has been added to this section to clarify the minimum level of effort and 
timeframes for follow up investigations when dry weather limitations are exceeded.  
Timely investigation and follow up of exceedances is necessary to identify sources of 
illicit discharges, especially since many of the discharges are transitory.  The 
requirements for a 48-hour minimum response time when action levels are exceeded 
and for immediate response to obvious illicit discharges is necessary to ensure timely 
response by the Copermittees.    
 
The Copermittees currently use action levels to facilitate the determination of when 
source investigation studies are warranted based on data from the dry-weather 
monitoring program.  One set of criteria is based on regional averages of constituent 
concentrations that were developed based on randomly selected storm drains.  
Another set of criteria is based on trends at a particular station.  These are reasonable 
criteria if decision-makers are properly trained and action levels set by the County are 
in compliance with dry weather non-storm water action levels as required in Section C.  
The ability of the local managers to interpret dry-weather monitoring data collected by 
the County has greatly improved in the last two years, and continued training is 
required in section F.4.i. 
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Section F.4.h. (Spill Response) requires each Copermittee to implement measures to 
prevent and respond to spills into its MS4.  These requirements are similar to Order 
No. R9-2002-0001 and based on federal regulations at 40 CFR 122.26(d)(2)(iv)(B)(4).  
Those federal NPDES regulations clearly require that owners and operators of MS4s 
have procedures to prevent, contain, and respond to spills that may discharge into the 
municipal separate storm sewer.   
 
The Tentative Order includes sewage and non-sewage spills in the requirement for 
spill prevention and response.  Federal regulations clearly define sewage as an illicit 
discharge that must be addressed by municipalities (see Phase II Final Rule, 
p.68758). Sewage is an illicit discharge to the MS4 that threatens public health.  As 
such, the Copermittees must implement measures to prevent sewage from entering 
the MS4 system and must respond to illicit discharges that have entered the system. 
This section has been revised to clarify that management measures and procedures 
must be implemented to prevent, respond to, and cleanup spills. 
 
This same requirement was adopted by the Regional Board in Order No, 2002-0001, 
but was subsequently stayed by the State Board in Order WQO 2002-0014.  The City 
of Mission Viejo challenged the requirement to prevent and respond to sewage spills 
on the grounds that since the sanitary sewer systems in the City are operated by three 
water districts already regulated by a NPDES permit from the Regional Board, this 
requirement would cause delayed spill responses as the City and agencies try to 
determine jurisdiction and responsibilities.  The State Board found that the costs of this 
requirement did not constitute harm, but agreed that harm could ensue from potential 
response delay and confusion.  Although the entire permit requirement was stayed, 
neither the State Board, nor the Petitioner discussed spills other than sewage.   
 
Subsequently, the Copermittees and the local sewer agencies have developed mature 
relationships and implemented procedures for spill response and sewage spill 
response.241. As a result, the concerns expressed by the State Water Board are no 
longer warranted. The Model Sewage Spill Response Procedure is outlined in the 
Copermittees’ Proposed 2007 Drainage Area Management Plan (DAMP).  According 
to the 2007 DAMP, regardless of where the spill originates, if the spill has entered or 
may enter the storm drain system, the Copermittees respond to assist with the cleanup 
and remediation of the area. 
 
Only three Permittees (Laguna Beach, San Clemente, and San Juan Capistrano) own 
or operate their own sewage collection systems, yet all Copermittees implement the 
programs for spill response.  For the Copermittees that do not own or operate sewage 
systems, the Regional Board expects that they will continue to respond appropriately 
to reported or identified spills to the MS4 system.   
 
 

                                            
241 Sections 10.2.4 and 10.2.5 in the 2007 DAMP. 
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Section F.3.a.7 of the Tentative Order includes requirements for measures that must 
be taken to prevent sewage spills. Examples of measures being implemented by 
Copermittees include inspections of fats, oils, and grease management at restaurants. 
Other preventative measures can be implemented during routine planning efforts for 
new development and redevelopment projects. Similarly, building permit inspections 
should be used to verify the integrity of the sanitary and storm sewer infrastructure and 
ensure that cross-connections between the two are avoided. 
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G. Watershed Runoff Management Programs 
 
The following legal authority applies to section G: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(a)(3)(ii) states:  
“The Director may […] issue distinct permits for appropriate categories of discharges 
[…] including, but not limited to […] all discharges within a system that discharge to the 
same watershed […]”  
 
Federal NPDES regulations 40 CFR 122.26(a)(3)(v) states:  “Permits for all or a 
portion of all discharges from large or medium municipal separate storm sewer 
systems that are issued on a system-wide, jurisdiction-wide, watershed, or other basis 
may specify different conditions relating to different discharges covered by the permit, 
including different management programs for different drainage areas [watersheds] 
which contribute storm water to the system.” 
 
Federal NPDES regulation 40 CFR 122.26(a)(5) states:  “The Director may issue 
permits for municipal separate storm sewers that are designated under paragraph 
(a)91)(v) of this section on a system-wide basis, a jurisdiction-wide basis, watershed 
basis, or other appropriate basis.”  
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv) states:  “Proposed programs may 
impose controls on a system-wide basis, a watershed basis, a jurisdiction basis, or on 
individual outfalls.” 
 
Section G. (Watershed Runoff Management Program) requires Copermittees to 
continue implementation of their watershed runoff management programs (WRMPs), 
however the implementation approach has changed.  Order No. R9-2002-01 required 
watershed RMPs to include a collaborative strategy to abate the sources and reduce 
the discharges causing high priority water quality problems.  This strategy was to 
guide Watershed Copermittee’s selection and implementation of Watershed Activities, 
so that the activities selected and implemented would remove that pollutant 
contribution responsible for the identified high priority water quality problem.  
Outcomes of these requirements were not able to demonstrate improvements to water 
quality.  
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Revised language in Order R9-2009-002 attempts to focus watershed copermittee’s 
efforts and resources on addressing the highest water quality problems in the 
watershed by focusing attention on the health of the receiving water body and the 
most efficient use of the Watershed Copermittee’s time and resources.  Order R9-
2009-002 requires the Watershed Copermittee’s to follow a workplan approach 
towards assessing receiving water body conditions, prioritizing the Watershed 
Management Area’s (WMAs) highest priority water quality problems, implementing 
effective BMPs, and measuring water quality improvement in the receiving water. 
 
G1. (Lead Watershed Copermittee Identification) requires the watershed copermittee’s 
to identify a Lead Watershed Copermittee for their WMA.  
 
This requirement is the same to that found in Order 2002-01. 
 
G.2 a-f. (Watershed Workplan) requires the Watershed Copermittees to develop and 
implement a collective watershed strategy to assess and prioritize the water quality 
problems within the watershed’s receiving waters, identify and model sources of the 
highest priority water quality problem(s), develop a watershed-wide BMP 
implementation strategy to abate highest priority water quality problems, and a 
monitoring strategy to evaluate BMP effectiveness and changing water quality 
prioritization in the WMA. Development of a workplan rather than watershed activities 
will allow the Copermittees flexibility to iteratively modify their watershed strategy over 
the course of future planning years as priorities change.    
 
G.3. Watershed Workplan Implementation – Watershed Copermittee’s shall begin 
implementing the Watershed Workplan within 30-days of approval by the Regional 
Board Executive Officer.  Since the Copermittees are already familiar with the watershed 
program requirements implementing the watershed workplan within 30-days of approval 
by the Regional Board Executive Officer is reasonable. 
  
G.4. Copermittee Collaboration – Watershed Copermittees shall collaborate to develop 
and implement the Watershed Workplan.  Watershed Copermittee collaboration shall 
include frequent regularly scheduled meetings.   
 
This requirement is the same to that found in Order 2002-01. 
 
G.5.  Public Participation – Watershed Copermittees shall implement a watershed-
specific public participation mechanism within each watershed.  A required component 
of the watershed-specific public participation shall be a minimum 30-day public review 
of the Watershed Workplan.  Opportunity for the public to review and comment on the 
Watershed Workplan must occur before the workplan is implemented. 
 
This requirement is similar to that found in Order 2002-01. 
 
G.6.  Watershed Workplan Review and Updates – Watershed Copermittees shall 
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review and update the Watershed Workplan annually to identify need changes to the 
prioritized water quality problem(s) listed in the workplan.  All updates to the 
Watershed Workplan shall be presented during an Annual Watershed Review 
Meeting.  Annual Watershed Review Meetings shall be conducted by the Watershed 
Copermittees, open to the public and adequately noticed, and occur once every 
calendar year.  Individual Watershed Copermittees shall also review and modify their 
jurisdictional programs and JRMP Annual Reports, as necessary, so that they are 
consistent with the updated Watershed Workplan. 
 
This section requires the copermittee’s to review and update their workplan each year 
to incorporate changing priorities and evolving watershed strategies.  This requirement 
is meant to take the place of Order No. 2002-01 requirement to submit Watershed 
Annual Reports.  
 
G.7.  Aliso Creek Watershed RMP Provisions. This requirement is the same to that 
found in Order 2002-01. 
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H. Fiscal Analysis 
 
The following legal authority applies to section H: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(vi) 
provides that “[The Copermittee must submit] for each fiscal year to be covered by the 
permit, a fiscal analysis of the necessary capital and operation and maintenance 
expenditures necessary to accomplish the activities of the programs under paragraphs 
(d)(2)(iii) and (iv) of this section.  Such analysis shall include a description of the 
source of funds that are proposed to meet the necessary expenditures, including legal 
restrictions on the use of such funds.” 
 
Section H has been expanded in order to develop more useful and meaningful fiscal 
reporting.  The Copermittees have identified a need to assess the current fiscal 
reporting process and have proposed to prepare a fiscal reporting strategy to better 
define the expenditure and budget line items included in the fiscal reports.242  The 
Regional Board agrees that the process should be improved.  A revamped fiscal 
reporting strategy will provide the Regional Board and the Copermittees with better 
capability to manage performance of the programs.   
 
The Copermittees’ effort is expected to provide standardization of reporting so that 
figures between Copermittees are comparable, which is one of many types of 
information which can be used by the Regional Board to better understand 
Copermittee program implementation.  Standardization and comparison of fiscal 
analysis reporting is supported by the State Board funded NPDES Stormwater Cost 
Survey, which finds that “standards for reporting costs and stormwater activities are 
needed to allow accurate cost comparisons to be made between stormwater 
activities.”243  This document also provides guidance regarding categorization of 
expenditures for tracking and reporting. 
 
The Order establishes criterion for when Copermittees must add narrative evaluations 
to the tables.  This will address some of the variability in reporting and will provide the 
public and Regional Board with improved understanding of how resources are shifted 
in response to annual assessments.  This will also help ensure that projected annual 
costs adequately reflect planned program modifications described in the annual 
reports. 
 

                                            
242 Orange County Storm Water Copermittees. 2006. Report of Waste Discharge (San Diego Region), section 2.3.4.   
243 Currier, et al., 2005.  NPDES Storm Water Cost Survey Final Report.  Prepared for California State Water 
Resources Control Board by Office of Water Programs, California State University, Sacramento.  P. 63. 
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The Regional Board has chosen not to require a description of fiscal benefits realized 
from implementation of the storm water protection program.  This is a recommendation 
from the National Association of Flood and Stormwater Management Agencies.244   
For instance, the current fiscal assessment does not address city-wide fiscal benefits 
of protection (e.g., public health, tourism, property values, economic activity, beneficial 
uses, etc.), even though many costs currently reported to the Regional Board are for 
related activities.  This type of assessment may help Copermittees improve the 
allocation of resources and it may help the Copermittees secure adequate funding for 
the program.  Finally, it will provide a clearer picture of the storm water and non-storm 
water runoff program to the public and Regional Board.  However, qualitative 
assessments could be overly subjective and most Copermittees likely lack the ability to 
provide accurate quantitative assessments.  The Regional Board encourages 
Copermittees to consider means for conducting assessments of fiscal benefits derived 
from the programs. Such assessments could be conducted on a regional scale similar 
to studies of program costs conducted by the State Water Board245 or community 
indicators by the Community Indicators Project.246  
 
Currently, each Orange County municipality’s annual report includes a table based on 
a template developed by the principal Copermittee.  The template was meant to 
facilitate reporting consistency among the 13 Copermittees.  The annual report table 
contains estimates of spending during the reported period and estimates of the next 
year’s spending.  The tables separate capital costs from operations and maintenance 
costs and are arranged by program element.  In addition to the tables, each 
municipality reports on the sources of the funds, (e.g., general fund, special fee, 
grants, etc.) to demonstrate that resources have been secured.  There is very heavy 
reliance on general funds. 
 
Review of the fiscal analysis tables included in the annual reports has not been as 
straightforward as expected, and the value of the information is moderate.  Generally, 
questions regarding the financial reporting process of individual Permittees have been 
adequately resolved during meetings to discuss the annual reports.  Based on those 
meetings, the Regional Board staff has found that cities do not use consistent methods 
to fill in the tables because they use different accounting and budgeting processes, 
and certain stormwater program expenditures are not easily categorized into the table 
formats.  Furthermore, stormwater permit-related activities involve several 
departments, which makes it difficult for the storm water manager to gather and 
decipher actual costs.    
 

                                            
244 National Association of Flood and Stormwater Management Agencies. 2006.  Guidance for Municipal 
Stormwater Funding.  Prepared under a grant provided by the USEPA. 
245 State Water Board, 2005.  NPDES Stormwater Cost Survey. 
246 Orange County 2006 Community Indicators Project.  2006.  Sponsored by the County of Orange, the Orange 
County Business Council, and the Children and Families Commission of Orange County.  Available on-line at 
www.oc.ca.gov/ceocommunity.asp 

RB-AR52274



Fact Sheet/Technical Report for  December 16, 2009 
Order No. R9-2009-0002  Page 164 of 190 
   
 

DIRECTIVES H 

These issues also make it difficult for the Copermittees to accurately compartmentalize 
expenditures within the format.  The Copermittees are aware of the reporting 
discrepancies and have planned to modify the reporting template and guidelines. As a 
result, the current financial reporting provides estimates at best and cannot be reliably 
used to compare program implementation among most municipalities.    
 
 

RB-AR52275



Fact Sheet/Technical Report for  December 16, 2009 
Order No. R9-2009-0002  Page 165 of 190 
   
 

DIRECTIVES I and J 

I. Total Maximum Daily Loads 
 
This section has been added to address any TMDLs that are adopted by the Regional 
Board. See Finding E.10 and Discussion. 
 

J. Program Effectiveness Component 
 
The following legal authority applies to section J: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(v) 
provides that the Copermittees must include “Estimated reductions in loadings of 
pollutants from discharges of municipal storm sewer constituents from municipal storm 
sewer systems expected as the result of the municipal storm water quality 
management program.  The assessment shall also identify known impacts of storm 
water controls on ground water.”  Under Federal NPDES regulation 40 CFR 122.42(c) 
applicants must provide annual reports on the progress of their storm water 
management programs. 
 
Section J.1 (jurisdictional program effectiveness assessments) of the Order requires 
the Copermittees to assess the effectiveness of the implementation of their 
jurisdictional programs and activities.  The section requires that the effectiveness 
strategy of the programs be designed around four classes of objectives and that the 
results are used to direct program modifications.  The section does not specify the 
assessments to be conducted, but does require that assessment measures conform to 
the guidance developed by the California Storm Water Quality Association (CASQA).  
The Orange County Storm Water Program is supportive of the CASQA effort, and use 
of CASQA assessment techniques is consistent with the methodology proposed in the 
ROWD.247 248   
 
The section is also consistent with the plan of the Copermittees to improve the efficacy 
of the assessment process.249  The Copermittees currently report a series of metrics 
for spatial and temporal assessments across the County.  The Program Effectiveness 
requirements of the Order provide the Copermittees with the framework for improving 
their standard assessment metrics. 

                                            
247 The structure of planned program effectiveness is proposed in section 1.2.2 of the 2007 ROWD.  The ROWD 
then identifies current and potential assessment outcome levels within each major program chapter (e.g., new 
development, construction, etc.).   
248 CASQA 2007. Municipal Stormwater Program Effectiveness Assessment Guidance.  
249 Orange County Storm Water Copermittees. 2006. Report of Waste Discharge (San Diego Region), section 3.3.2. 
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The Order provides focus to the assessment methodology by requiring that impaired 
waterbodies and environmentally-sensitive areas are specifically addressed.  In this 
way, the high priority water quality issues will receive a high level of attention, 
consistent with USEPA and CASQA guidance for prioritization.  The Order provides 
flexibility to establish the actual metrics for each assessment outcome level.  The 
Order also provides the Copermittees flexibility to develop objectives for the general 
program components based on the CASQA guidance, as is proposed in the ROWD 
and DAMP.   
 
In addition, Section J.1 requires that an effectiveness assessment strategy is 
developed and implemented in response to actions taken by a Copermittee to comply 
with Section A.3 (Prohibitions and Receiving Water Limitations) of the Order.  Section 
A.3 outlines the procedure for addressing instances when jurisdictional programs 
implement control actions in response to determinations that discharges from the MS4 
are causing or contributing to violations of water quality standards.  
 
This section includes a requirement for the Copermittees to develop and implement a 
workplan identifying and addressing the highest priority issues in the watershed.  The 
workplan requirement in the JRMP section has been added to ensure Copermittees 
are allocating resources and effort to address priority problems and pollutants 
identified in the watershed analysis.  This section has been added to ensure 
Copermittees use the annual watershed water quality assessment to asses, adjust and 
tailor their JRMP programs. 
 
Section J.2 (program modification) of the Order requires the Copermittees to improve 
jurisdictional activities or BMPs when they are found to be ineffective or when water 
quality impairments are continuing.  This requirement fulfills the purpose of conducting 
effectiveness assessments – to improve and refine the Copermittees’ programs.  The 
requirement is consistent with USEPA’s Phase II regulations, which state:  “If the 
permittee determines that its original combination of BMPs are not adequate to 
achieve the objectives of the municipal program, the MS4 should revise its program to 
implement BMPs that are adequate […].”250 
  
Section J.3 (reporting) of the Order describes the information required to be submitted 
in jurisdictional annual reports pertaining to program effectiveness assessments, 
review, and response.  The reporting will demonstrate whether Copermittees have 
appropriately responded to the effectiveness assessments. 

                                            
250 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68762. 
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K. Reporting 
 
The following legal authority applies to section K: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.42(c) requires that 
“The operator of a large or medium municipal separate storm sewer system or a 
municipal separate storm sewer system that has been designated by the director 
under § 122.26(a)(1)(v) of this part must submit an annual report by the anniversary of 
the date of the issuance of the permit for such system.  The report shall include: (1) 
The status of implementing the components of the storm water management program 
that are established as permit conditions; (2) Proposed changes to the storm water 
management program that are established as permit condition.  Such proposed 
changes shall be consistent with § 122.26(d)(2)(iii) of this part; (3) Revisions, if 
necessary, to the assessment of controls and the fiscal analysis reported in the permit 
application under § 122.26(d)(2)(iv) and (d)(2)(v) of this part; (4) A summary of data, 
including monitoring data, that is accumulated throughout the reporting year; (5) 
Annual expenditures and budget for year following each annual report; (6) A summary 
describing the number and nature of enforcement actions, inspections, and public 
education programs; (7) Identification of water quality improvements or degradation.” 
 
California Water Code section 13267 provides that “the Regional Board may require 
than any person who has discharged […] shall furnish, under penalty of perjury, 
technical or monitoring reports which the regional board requires.” 
 
Section K.1 (Jurisdictional Runoff Management Plans and Watershed Workplans) 
outlines the process and due dates for submitting plans.  The information to be 
included in the Jurisdictional and Watershed plans must be sufficient to demonstrate 
the capacity to implement the requirements of Section G and Section J, respectively, 
of the Order.    
 
Two general modifications from Order No. R9-2002-0001 result in reduced reporting 
effort by the Copermittees.  First, in many cases, the requirements of the Order should 
not necessitate a complete rewrite of the plans, as was basically done in 2003.  Only 
sections of the Order which are new or have been significantly changed should 
warrant rewriting of plans’ sections.  Second, the WRMP annual reporting is no longer 
due in January. Annual reporting will occur during a watershed review meeting 
conducted some time during the calendar year.  The Regional Board plans to work 
with the Copermittees and provide guidance regarding where JRMPs must be updated 
in accordance with the Order.  This will help ensure that rewriting, reporting, and 
review efforts are minimized.   
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The reporting requirements include two significant additions.  The first addition is a 
summary reporting checklist which has been added to the reporting requirements.  
The checklist has been added to ensure that Copermittees evaluate and demonstrate 
compliance with all requirements in the Order. 
Section K.2 (Other Required Reports) include requirements for information to be 
included in the SSMP update and the Report of Waste Discharge for the next permit 
reissuance.  The Order requires submittal of a ROWD prior to the expiration of the 
Order.  The section identifies the minimum information to be included in the ROWD, 
based on USEPA’s May 17, 1996 guidance “Interpretive Policy Memorandum on 
Reapplication Requirements for Municipal Separate Storm Sewer Systems.” 
 
Section K.3 (Annual Reports) outlines the process and roles of the Copermittees for 
developing and submitting the JRMP annual report.  Information to be included in the 
annual reports is described in Section K.3.a.3.  The due dates have been changed.  
The JRMP is due approximately six weeks earlier than under Order No. R9-2002-
0001.  This change is necessary because the existing timelines prevented efficient 
response by the Copermittees to comments from the Regional Board and the 
Copermittees’ own review.  However, the Copermittees may propose alternate 
reporting criteria and schedules, as part of their updated JRMP, for the Executive 
Officer’s acceptance.  
 
Each Copermittee is required to maintain records demonstrating that Permit activity 
requirements have been met, which allows the Regional Board to confirm compliance 
as needed, such as via inspections, program audits, or requests for information per 
California Water Code Sections 13225 and 13267.    
 
Reporting requirements in the Order focus on results and responses to the 
effectiveness assessments conducted by the Copermittees.  This will allow the 
Regional Board to determine how appropriately municipalities adapt and tailor their 
programs to findings from activities and monitoring results.  Assessment of progress 
toward meeting the objectives is possible because the data collected by the 
Copermittees under Order No. R9-2002-0001 can be used to establish baseline 
conditions.  Compared to activity-based reporting, this will greatly enhance the ability 
of the Regional Board, Copermittees, and the public to determine whether the 
programs are successful. 
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The Order reduces the amount of program activity-based reporting from Order No.  
R9-2002-0001.  Under the CASQA assessment model, activity-based reporting 
includes primarily outcomes that document compliance with permit requirements 
(Level 1 outcomes), rather than being indicators of the impact of activity 
implementation.251    This approach is consistent with guidance from the USEPA, 
which notes that annual reports should highlight program effectiveness as well as 
describing activities.252   This emphasis is also consistent with recommendations from 
the National Academy of Public Administration in its report to USEPA on Evaluating 
Environmental Progress, which suggest that reviewing activities data provides limited 
value when evaluating the effectiveness of programs and resulting environmental 
conditions.253 
 
The Order maintains some reporting requirements for certain activity-based outcomes.  
These are mostly focused on activities that establish or revise municipal processes 
related to storm water runoff and management.  The processes required by the Order 
are especially important in situations where sustaining water quality improvements 
may require activities that extend beyond the five-year period of the NPDES permit.   
 
In addition, the Order maintains many activity-based reporting requirements related to 
enforcement of local requirements, with an emphasis on the results from such 
activities.  This is intended to facilitate review of the contributions that inspection and 
enforcement activities have made toward meeting the goals of the Order.  Reporting of 
these types of activities is supported by recommendations from the National Academy 
of Public Administration in its report to the USEPA: Evaluating Environmental 
Progress: How EPA and the States Can Improve the Quality of Enforcement and 
Compliance Information (June 2001).254  Other activity-based reporting has been 
reduced to selected items based on consideration of program priorities. 
 
Another source of prioritization for activity-based reporting is the Storm Water Panel 
Recommendations to the California State Water Resources Control Board The 
Feasibility of Numeric Effluent Limits Applicable to Discharges of Storm Water 
Associated with Municipal, Industrial and Construction Activities (June 19, 2006). In 
particular, the panel highlighted needs to improve the design, maintenance, and 
inspections of best management practices. 
 

                                            
251 Level 1 outcomes under the CASQA guidance include documentation that required activities have been 
implemented. 
252 USEPA 2007.  MS4 Program Evaluation Guidance.  USEPA Office of Wastewater Management EPA-833-R-07-
003. January 2007 field test version. 
253 National Academy of Public Adminstration 2001. Evaluating Environmental Progress: How EPA and the States 
Can Improve the Quality of Enforcement and Compliance Information (June 2001).  http://www.napawash.org 
254 The National Academy of Public Administration report is available on-line at http://www.napawash.org  
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L. Modification of Programs 
 
The following legal authority applies to section L: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Section L of the Order provides a process for the Copermittees to modify their runoff 
management programs.  This process will be useful so that the Copermittees can 
continue to refine and improve their programs based on the findings of their annual 
program effectiveness assessments.  The process allows for minor modifications to 
the Copermittees’ programs where the Copermittees can exhibit that the modifications 
meet or exceed existing legal requirements under the Order.  Such a process avoids 
lengthy and time consuming formal approvals of proposed modifications before the 
Regional Board, while still ensuring compliance with applicable legal standards and 
the Order.  The process included in the Order is based on a process utilized by the 
San Francisco Bay Area Regional Water Quality Control Board in their MS4 permit for 
Alameda County.255  
 

                                            
255 San Francisco Bay Area Regional Water Quality Control Board, 2003.  Order No. R2-2003-0021.   
P. 45. 
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M. Principal Permittee Responsibilities 
 
The following legal authority applies to section M: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(a)(3)(iii)(C) 
provides that “A regional authority may be responsible for submitting a permit 
application.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(D) provides that “[The Copermittee 
must demonstrate that it can control] through interagency agreements among 
coapplicants the contribution of pollutants from one portion of the municipal system to 
another portion of the municipal system." 
 
No significant changes were made to this section. 
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N. Receiving Waters Monitoring and Reporting 
 
The following legal authority applies to section N: 
 
Broad Legal Authority:  CWA sections 402, 402(p)(3)(B)(ii-iii), CWC section 13377, 
and Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Copermittees must conduct a comprehensive monitoring 
program as required under Federal NPDES regulations 40 CFR 122.26(d)(2)(iii) and 
122.44.   
 
See section T of this Fact Sheet/Technical Report for a discussion of changes to the 
Receiving Waters Monitoring and Reporting Program. 
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O. Standard Provisions, Reporting Requirements, And Notifications 
 
The following legal authority applies to section O: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Standard provisions, reporting requirements, and 
notifications are consistent to all NPDES permits and are generally found in Federal 
NPDES regulation 40 CFR 122.41. 
 
Section L.2 of the Order has been changed to remove the statement that all plans and 
reports submitted in compliance with the Order are an enforceable part of the Order.  
This statement has been removed because it is unnecessary.  The Order itself 
contains sufficient detailed requirements to ensure that compliance with discharge 
prohibitions, receiving water limitations, non-storm water action levels and the 
narrative standard of MEP for storm water are achieved.  Implementation by the 
Copermittees of programs in compliance with the Order’s requirements, prohibitions, 
and receiving water limitations is the pertinent compliance standard to be used under 
the Order, as opposed to assessing compliance by reviewing the Copermittees’ 
implementation of their plans alone.   
 
Rather than being substantive components of the Order itself, the Copermittees’ 
management plans are simply descriptions of their runoff management programs 
required under the Order.  These plans serve as procedural correspondence which 
guides program implementation and aids the Copermittees and Regional Board in 
tracking implementation of the programs.  In this manner, the plans are not functional 
equivalents of the Order.  For these reasons, the Copermittees’ runoff management 
plans need not be an enforceable part of the Order. 
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P. Attachment A – Basin Plan Prohibitions 
 
The following legal authority applies to Attachment A: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  California Water Code Section 13243 provides that “A 
regional board, in a water quality control plan or in waste discharge requirements, may 
specify certain conditions or areas where the discharge of waste, or certain types of 
waste, will not be permitted.”   
 
California Water Code Section 13263(a) provides that waste discharge requirements 
prescribed by the SDRWQCB implement the Basin Plan. 
 
No significant changes were made to this attachment. 
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Q. Attachment B – Standard Provisions 
 
The following legal authority applies to Attachment B: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Standard provisions, reporting requirements, and 
notifications are consistent to all NPDES permits and are generally found in Federal 
NPDES regulation 40 CFR 122.41. 
 
Attachment B includes Standard Provisions which have been developed by the State 
Board.  These Standard Provisions ensure that NPDES permits are consistent and 
compatible with USEPA’s federal regulations.  Some Standard Provisions sections 
specific to publicly owned sewage treatment works are not included in Attachment B. 
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R. Attachment C – Definitions 
 
The following legal authority applies to Attachment C: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).  
 
Attachment C contains definitions for terms found in the Order.  In addition, definitions 
for terms previously defined in Order No. R9-2002-0001 Attachment D, but which are 
not found in the current Order, have been deleted. 
 
An additional section which includes acronyms and abbreviations has been added.  
This is to ensure clarity and prevent confusion of terms.  Definitions have been added 
for new terms used in the permit to provide a clear understanding of their meaning and 
use. 
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S. Attachment D – Summary of Submittals 
The following legal authority applies to Attachment D: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, 
13383, and Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 
CFR 122.26(d)(2)(iv) and 122.44(i).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.42(c) requires that 
“The operator of a large or medium municipal separate storm sewer system or a 
municipal separate storm sewer system that has been designated by the director 
under § 122.26(a)(1)(v) of this part must submit an annual report by the anniversary of 
the date of the issuance of the permit for such system.  The report shall include: (1) 
The status of implementing the components of the storm water management program 
that are established as permit conditions; (2) Proposed changes to the storm water 
management program that are established as permit condition.  Such proposed 
changes shall be consistent with § 122.26(d)(2)(iii) of this part; (3) Revisions, if 
necessary, to the assessment of controls and the fiscal analysis reported in the permit 
application under § 122.26(d)(2)(iv) and (d)(2)(v) of this part; (4) A summary of data, 
including monitoring data, that is accumulated throughout the reporting year; (5) 
Annual expenditures and budget for year following each annual report; (6) A summary 
describing the number and nature of enforcement actions, inspections, and public 
education programs; (7) Identification of water quality improvements or degradation.” 
 
California Water Code section 13267 provides that “the regional board may require 
than any person who has discharged […] shall furnish, under penalty of perjury, 
technical or monitoring reports which the regional board requires.” 
 
Attachment D to the Order provides a table summary of scheduled submittals required 
by the Order.  Unscheduled submittals are no longer added to the table, since there is 
no proper due date for such submittals.  A task summary has not been created for the 
Order, since the previous task summary was found to be redundant, repeating 
information found in the submittal summary and elsewhere in the Order. 
 
A Jurisdictional Runoff Management Program (JRMP) Annual Report Checklist has 
been added to the reporting requirements.  This addition is to determine and ensure 
that all requirements of the permit are being met.  A Jurisdictional Runoff Management 
Program (JRMP) Annual Report Checklist has been added to the reporting 
requirements.  This addition is to determine and ensure that all requirements of the 
permit are being met. 
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T. Attachment E - Receiving Waters and MS4 Discharge Monitoring and 
Reporting Program 

 
The following legal authority applies to the Receiving Waters and MS4 Discharge 
Monitoring and Reporting Program: 
 
Broad Legal Authority:  CWA sections 402, 402(p)(3)(B)(ii-iii), CWC section 13377, 
and Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv), 122.44 and 122.45.   
 
Specific Legal Authority:  Copermittees must conduct a comprehensive monitoring 
program as required under Federal NPDES regulations 40 CFR 122.26(d)(2)(iii).   
 
Federal NPDES regulation 40 CFR 122.42(c) requires that “The operator of a large or 
medium municipal separate storm sewer system or a municipal separate storm sewer 
system that has been designated by the director under § 122.26(a)(1)(v) of this part 
must submit an annual report by the anniversary of the date of the issuance of the 
permit for such system.  The report shall include: (1) The status of implementing the 
components of the storm water management program that are established as permit 
conditions; (2) Proposed changes to the storm water management program that are 
established as permit condition.  Such proposed changes shall be consistent with  
§ 122.26(d)(2)(iii) of this part; (3) Revisions, if necessary, to the assessment of 
controls and the fiscal analysis reported in the permit application under § 
122.26(d)(2)(iv) and (d)(2)(v) of this part; (4) A summary of data, including monitoring 
data, that is accumulated throughout the reporting year; (5) Annual expenditures and 
budget for year following each annual report; (6) A summary describing the number 
and nature of enforcement actions, inspections, and public education programs; (7) 
Identification of water quality improvements or degradation.” 
 
California Water Code section 13267 provides that “the regional board may require 
than any person who has discharged […] shall furnish, under penalty of perjury, 
technical or monitoring reports which the regional board requires.” 
 
1. Purpose  
 
According to USEPA, the benefits of sampling data include, but are not limited to: 
 

1. Providing a means for evaluating the environmental risk of storm water 
discharges by identifying types and amounts of pollutants present; 

2. Determining the relative potential for storm water discharges to contribute to 
water quality impacts or water quality standard violations; 

3. Identifying potential sources of pollutants; and 
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4. Eliminating or controlling identified sources more specifically through permit 
conditions.256 

 
Equally important, monitoring programs are an essential link in the improvement of 
storm water management efforts.  Data collected from monitoring programs can be 
assessed to determine the effectiveness of management programs and practices, 
which is vital for the success of the iterative approach used to meet the MEP standard 
for storm water.  Specifically, when data indicates that a particular BMP or program 
component is not effective, improved efforts can be selected and implemented.  Also, 
when water quality data indicate that water quality standards or objectives are being 
exceeded, particular pollutants, sources, and drainage areas can be identified and 
targeted for specific management efforts. 
 
Considering the benefits described above, the Receiving Waters Monitoring and 
Reporting Program (MRP) has been designed to determine impacts to receiving water 
quality and beneficial uses from storm water runoff and to use the results to refine the 
Copermittees’ storm water runoff management programs for the reduction of storm 
water pollutant loadings to the MEP. For non-storm water discharges, monitoring has 
been designed for the identification of prohibited illicit discharges and to determine 
appropriate actions to take in response to dry weather non-storm water action levels.  
Additionally, the results from dry weather non-storm water monitoring can be used to 
evaluate exempted non-storm water discharges as a source or conveyance of 
pollutants.  The primary goals of the MRP include: 
 

1. Assess compliance with Order No. R9-2009-0002; 
2. Measure and improve the effectiveness of the Copermittees’ runoff 

management programs; 
3. Assess the chemical, physical, and biological impacts of receiving waters from 

MS4 discharges; 
4. Characterize storm water runoff discharges; 
5. Identify sources of specific pollutants; 
6. Prioritize drainage and sub-drainage areas that need management actions; 
7. Detect and eliminate illicit discharges and illicit connections to the MS4; 
8. Assess the overall health of receiving waters; and 
9. Provide information to implement required BMP improvements 

 

                                            
256 USEPA, 1992.  NPDES Storm Water Sampling Guidance Document.  EPA/833-B-92-001. 
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Each of the components of the MRP is necessary to meet the objectives listed above.  
In addition, the MRP has been designed in accordance with the guidance provided by 
the Southern California Stormwater Monitoring Coalition’s Model Monitoring Technical 
Committee in its August 2004 “Model Monitoring Program for Municipal Separate 
Storm Sewer Systems in Southern California.”  This guidance document was 
developed in response to Senate Bill 72 (Kuehl), which addressed the standardization 
of sampling and analysis protocols in municipal stormwater monitoring programs.  The 
technical committee which developed the guidance included representatives from 
Southern California Regional Water Quality Control Boards (including San Diego), 
municipal storm water Permittees (including the County of Orange), Heal the Bay, and 
the Southern California Coastal Water Research Project.  
 
As its title suggests, the guidance essentially developed a model municipal storm 
water monitoring program for use in Southern California.  The model program is 
structured around five fundamental management questions, outlined below.  The MRP 
is designed as an iterative step towards ensuring that the Copermittees’ monitoring 
program can fully answer each of the five management questions. 
 

1. Are conditions in receiving waters protective, or likely to be protective, of 
beneficial uses? 

2. What is the extent and magnitude of the current or potential receiving water 
problems? 

3. What is the relative storm water runoff contribution to the receiving water 
problem(s)? 

4. What are the sources of storm water runoff that contribute to receiving water 
problem(s)? 

5. Are conditions in receiving waters getting better or worse? 
 
The justifications for each component of the monitoring program are discussed below. 
 
2. Monitoring Program 
 
Mass Loading Station Monitoring 
 
The intent of current mass loading monitoring as conducted by the Copermittees is to 
use water chemistry data from storm events and dry weather flows to calculate 
pollutant loads and to assess water quality with respect to applicable acute and 
chronic toxicity criteria from the California Toxics Rule (CTR).257   
 

                                            
257 Orange County Storm Water Permittees. 2006. Report of Waste Discharge, section C-11.3.2. 
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Section II.A.1 of the MRP requires mass loading and toxicity monitoring at monitoring 
stations located at the bottom of major watersheds within Orange County.  The mass 
loading monitoring will provide data representing event mean concentrations of 
pollutants, total pollutant loadings, and toxicity conditions from specific drainage areas.  
Mass loading monitoring stations are recommended by the Model Monitoring 
Technical Committee in order to answer management questions 1, 2, and 5.258  The 
stations are also expected to contribute towards meeting MRP goals 1, 2, 3, 4, 6, and 
8.  The locations of the mass loading monitoring stations are not changed from Order 
No. R9-2002-0001.  However, the frequency of monitoring has been changed, and 
some revisions to the constituents have been made. 
 
The frequency of mass loading monitoring in Order No. 2009-0002 has been modified 
to include two wet and two dry weather events.  Currently three wet events have been 
targeted (though usually two or less have been sampled).  This modification is not 
expected to affect long-term trend analyses for storm events since the monitoring to 
date has been sporadic.259    Dry weather monitoring is necessary because dry-
weather flows in these watersheds are now perennial and changes have been made to 
the Order for non-storm water discharges.  The addition of dry weather monitoring 
provides a more comprehensive temporal view of the watershed, which will improve 
the Copermittees’ ability to understand the dynamics of annual pollutant loading. 
 
In addition, the required constituents include some revisions to Order No. R9-2002-
0001. The changes are made to be compatible with the federal NPDES regulations 
and in response to data collected during the current permit term.  The changes 
include: 

 
1. All events must now include Biological Oxygen Demand, 5-day Chemical 

Oxygen Demand, Total Organic Carbon, Dissolved Organic Carbon.  These are 
specifically identified in 40 CFR 122.26(d)(2)(iii)(B), but were omitted from 
Order No. R9-2002-01.   

 
2. Carbamate and Pyrethroid pesticides must initially be monitored in Prima 

Deshecha and Segunda Deshecha watersheds. If carbamate and/or pyrethroid 
pesticides are found to correlate with observed acute or chronic toxicity, then 
sampling and analysis for that pesticide must be added to all stations displaying 
toxicity.  The Copermittees suggest adding these pesticides to Prima and 
Segunda Deshecha watersheds in an attempt to find a cause for observed 
persistent toxicity at those stations.260   If these pesticides are found in these 
watersheds, then they will likely be present in the other developed watersheds 
of the Region. 

                                            
258 Model Monitoring Technical Committee, 2004.  Model Monitoring Program for Municipal Separate Storm Sewer 
Systems in Southern California. Chapter 5. 
259 Mass loading monitoring has been hampered by technical difficulties.  For instance, only four of six stations were 
operational during the 2004-05 season, and only three stations were operational during 2002-04 season. 
260 Orange County Storm Water Permittees. 2006. Report of Waste Discharge, section C-11.4.1. 
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3. Impaired water body pollutants.  Specific pollutants have been added in 

response to the U.S. Environmental Protection Agency approval of California's 
2004-2006 Section 303(d) Water Quality Limited Waters List.  Monitoring for 
these pollutants is specific to the watershed in which the impairment is located. 

 
4. Dimethoate monitoring has been eliminated because data collected to date has 

not observed any significant levels at the mass emissions stations. 
 

5. A requirement to collect a grab sample for total petroleum hydrocarbons 
whenever a sheen is observed has been added at the suggestion of the County 
of Orange.   

 
Bioassessment 
 
Section II.A.2 of the MRP requires the Copermittees to conduct bioassessment 
monitoring.  Bioassessment monitoring is a cost-effective tool that measures the 
effects of water quality over time.261  It is an important indicator of stream health and 
impacts from storm water and non-storm water runoff.  It can detect impacts that 
chemical and toxicity monitoring cannot.  USEPA encourages permitting authorities to 
consider requiring biological monitoring methods to fully characterize the nature and 
extent of impacts from runoff.262  Therefore, the Regional Board commonly requires 
bioassessment monitoring in MS4 and other types of discharge permits. 
 
Bioassessment is the direct measurement of the biological condition, physical 
condition, and attainment of beneficial uses of receiving waters (typically using benthic 
macroinvertebrates, periphyton, and fish).  Bioassessment monitoring integrates the 
effects of both water chemistry and physical habitat impacts (e.g., sedimentation or 
erosion) of various discharges on the biological community native to the receiving 
waters.  Moreover, bioassessment is a direct measurement of the impact of 
cumulative, sub-lethal doses of pollutants that may be below reasonable water 
chemistry detection limits, but that still have biological affects. 
 

                                            
261 California Department of Fish and Game, 2002.  California Regional Water Quality Control Board, San Diego 
Region 2002 Biological Assessment Report:  Results of May 2001 Reference Site Study and Preliminary Index of 
Biotic Integrity. 
262 USEPA, 1999. Rapid Bioassessment Protocols for Use in Wadeable Streams and Rivers. EPA 841-B-99-002. P. 
2-5. 
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Because bioassessment focuses on communities of living organisms as integrators of 
cumulative impacts resulting from water quality or habitat degradation, it defines the 
ecological risks resulting from storm water and non-storm water MS4 runoff.  
Bioassessment not only identifies that an impact has occurred, but also measures the 
effect of the impact and tracks recovery when control or restoration measures have 
been taken.  These features make bioassessment a powerful tool to assess 
compliance, evaluate the effectiveness of BMPs, and to track both short and long-term 
trends (MRP goals 1,2,3, and 8).  Bioassessment can also help answer management 
questions 1, 2, and 5. 
 
The Order also identifies the most current established protocol to be used in identifying 
bioassessment reference stations.  The protocol referenced in the Order is specified 
because it provides a qualitative and repeatable method for identifying reference sites.  
Moreover, the protocol is well established, since it has been peer reviewed and 
published. 
 
The Order includes four modifications to the bioassessment monitoring required under 
Order 2002-0001.  These changes include: 
 

1. Bioassessment monitoring must utilize the targeted riffle composite approach, 
which is consistent with the State Board’s Surface Water Ambient Monitoring 
Program (SWAMP) Quality Assurance Management Plan (QAMP), as 
amended.  Through SWAMP, various bioassessment methods were evaluated 
and it was found that the targeted riffle composite approach was a particularly 
efficient method, providing accurate data in a cost efficient manner. 

 
2. Bioassessment monitoring to include assessment of periphyton (algae).  

Advantages of bioassessment using periphyton include:  (1) they have rapid 
reproduction rates and very short life cycles, making them valuable indicators of 
short-term impacts; (2) as primary producers, they are most directly affected by 
physical and chemical factors; (3) sampling is easy and inexpensive; and (4) 
algal assemblages are sensitive to some pollutants which may not visibly affect 
other aquatic assemblages.263 Future bioassessment must use algal IBI scores, 
when developed. 

 

                                            
263 USEPA, 1999. Rapid Bioassessment Protocols for Use in Wadeable Streams and Rivers. EPA 841-B-99-002. P. 
3-3. 
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3. One of the two required annual monitoring events has been eliminated for 
streams exhibiting perennial flows.  The Copermittees suggest this approach in 
response to analyses that indicate that the physical habitat conditions are better 
correlated than aquatic chemistry data with IBI scores.264  The Copermittees 
analyses indicate that although biological communities are different in the Fall 
and Spring, both seasonal communities indicate the same common 
relationships to spatial biological patterns and potential variables that explain 
the differences.  For instance, downstream urbanized locations which exhibit 
perennial flows display lower IBI scores than reference sites regardless of the 
season, even if the biological community at a downstream site differs between 
the Fall and Spring.   
 

4. The number of bioassessment stations has been reduced from 12 to six.  This 
will allow resources to be available to implement the Stormwater Monitoring 
Coalition’s program for Regional Monitoring of Southern California’s Coastal 
Watersheds (Section II.D.3).  The Regional Monitoring program calls for six 
sites to be sampled each year and includes each of the basic elements within 
the Copermittees’ bioassessment monitoring program.  Although the amount of 
toxicity tests are reduced, wetland status analyses will also be analyzed.  The 
Regional Monitoring program is discussed in Section II.D.3 below. 

 
Follow-up Analyses and Actions 
 
Section II.A.3 of the MRP requires the Copermittees to use the results of the 
chemistry, toxicity, and bioassessment monitoring to determine if impacts from MS4 
discharges are occurring and when follow-up actions are necessary.  The triad 
approach allows a wide range of measurements to be combined to more efficiently 
identify pollutants, their sources, and appropriate follow-up actions.  Results from the 
three types of monitoring shall be assessed to evaluate the extent and causes of 
pollution in receiving waters and to prioritize management actions to eliminate or 
reduce the sources.  The framework provided is to be used to determine conclusions 
from the data and appropriate follow-up actions.  The framework is proposed by the 
Copermittees and derived from the Model Monitoring Program for Municipal Separate 
Storm Sewer Systems in Southern California.265  These follow-up actions are expected 
to primarily help answer management questions 2 and 4, as well as address MRP 
goals 2, 4, 5, 6 and 7. 
 

                                            
264 Orange County Storm Water Copermittees. 2006. Report of Waste Discharge (San Diego Region), section 11 
and 2005-06 Annual Report section 11.3 
265 Model Monitoring Technical Committee, 2004.  Model Monitoring Program for Municipal Separate Storm Sewer 
Systems in Southern California. P. 5-61. 
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When, based on the framework in Table 2 of the M&R Program, data indicates the 
presence of toxic pollutants in runoff, the Copermittees are required to conduct a 
Toxicity Identification Evaluation (TIE).  A TIE is a set of procedures used to identify 
the specific chemical(s) responsible for toxicity to aquatic organisms.  When 
discharges are toxic to a test organism, a TIE must be conducted to confirm potential 
constituents of concern and rule out others, therefore allowing Copermittees to 
determine and prioritize appropriate management actions.  If a sample is toxic to more 
than one species, it is necessary to determine the toxicant(s) affecting each species.  
If the type and source of pollutants can be identified based on the data alone and an 
analysis of potential sources in the drainage area, a TIE is not necessary. 
 
When a TIE identifies a pollutant associated with MS4 discharge as a cause of toxicity, 
it is then necessary to conduct follow-up actions to identify the causative agents of 
toxicity, isolate the sources of toxicity, evaluate the effectiveness of toxicity control 
options, and then confirm the reduction in toxicity.  Follow-up actions should analyze 
all potential source(s) causing toxicity, potential BMPs to eliminate or reduce the 
pollutants causing toxicity, and suggested monitoring to demonstrate that toxicity has 
been removed.   
 
Ambient Coastal Receiving Waters Monitoring 
 
The Copermittees have been implementing a phased Ambient Coastal Monitoring 
Program that initially involved monitoring chemistry and aquatic toxicity of dry and 
storm water discharges to ecologically sensitive areas along the coastline.  Later, 
aerial photographs of storm water plumes were taken to estimate the spatial extent of 
the impact of storm water runoff.  The results were used to identify storm drains for 
source and toxicity identification studies, including sampling of storm water plumes.   
 
Section II.A.4 of the MRP allows the Copermittees to continue the existing program, 
while requiring that the special studies be consistent with the MRP goals and that 
stations be located within Areas of Special Biological Significance. 
 
Coastal Storm Drain Monitoring 
 
Section II.A.5 of the MRP has been extensively modified and changed to a Regional 
Monitoring Program.   
 
Section II.A.5.a. Coastal storm drain monitoring has been replaced with a Regional 
Bacteria Monitoring section.  Coastal storm drain monitoring is critical because one of 
the primary impacts to coastal receiving waters is the loss of recreational beneficial 
uses resulting from high levels of bacteria in storm water and non-storm water MS4 
runoff.  The regional monitoring program is expected to help answer management 
questions 1, 2, 3, 4 and 5, as well as address MRP goals 1, 2, 3, 4, 5, 6, 7, and 8. 
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The changes to the coastal storm drain monitoring program have been made in 
response to the Copermittees’ request.  The Copermittees recommend participation in 
the regional program to save cost, prevent redundancy, improve notification times and 
provide more effort toward intensive investigations of problematic storm drains.266   
This section has been modified to allow the Copermittees to participate in the 
development and subsequent regional bacteria monitoring program upon review and 
approval from the Executive Officer.  An adaptive approach is consistent with the 
Model Monitoring Technical Committee’s recommendations.  
 
High Priority Inland Aquatic Habitats 
 
Section II.A.6 of the MRP has been removed. 
 
Wet Weather MS4 Runoff Discharge Monitoring 
 
Section II.B of the MRP requires the Copermittees to develop and implement a 
program to monitor and characterize pollutant discharges from MS4 outfalls.  Currently 
the Copermittees do not monitor the discharge of storm water from the MS4 outfalls.  
As a result, a substantial amount of information regarding the quality of MS4 effluent is 
unknown.  The collection of wet-weather data will enable the Copermittees to assess 
the effectiveness of existing storm water BMP measures.  This data can be used to 
more effectively target storm water management program efforts. The MRP also 
requires compliance with Section D of the Order for Storm Water Action Levels. 
 
The monitoring of outfalls is expected to be used to identify storm drains that are 
discharging pollutants in concentrations that may pose a threat to receiving waters.  
Source investigations are expected to be conducted as a response to the data. 
 
The MRP provides the Copermittees great flexibility in assigning stations for wet-
weather monitoring.  Copermittees are to choose the number and frequency of 
monitoring stations, thus determining the overall cost of their program. 
 
The monitoring requirements also include a requirement to measure receiving water 
hardness when comparing storm water MS4 discharge data to Storm Water Action 
Levels for priority pollutants (e.g. metals).  The effect of these constituents upon 
receiving waters will vary depending upon the hardness of receiving waters. 
 

                                            
266 Ibid 
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Section II.B.2 requires the Copermittees to develop and implement a program to 
identify sources of discharges of pollutants causing the high priority water quality 
problems within each watershed.  This requirement should be easily met because of 
the foundation already developed by the Copermittees in response to Order  
No. R9-2002-0001.  To some extent, the Copermittees do conduct follow-up 
monitoring in response to dry-weather outfall data.  The ROWD and 2007 DAMP 
describe some guidance that is provided by the County to the Copermittees, and it is 
expected that the Copermittees will develop follow-up monitoring programs for storm 
water discharges.  The ROWD does recommend that additional training be provided 
for the municipalities with respect to interpreting and using the data collected by the 
County.  In addition, many of the Copermittees have developed procedures and 
experience in conducting follow-up investigations in response to the bacteria 
investigations in the Aliso Creek watershed.267 
 
Identification of sources causing high priority water quality problems is a central 
purpose of storm water runoff management programs.  Monitoring which enables the 
Copermittees to identify sources of water quality problems aids the Copermittees in 
focusing their management efforts, improving their programs and choosing additional 
and/or better BMPs.  In turn, the Copermittees’ programs can abate identified sources, 
which will improve the quality of storm water runoff discharges and receiving waters.  
This monitoring is needed to address management question 4.  Moreover, in its review 
of the San Diego County Copermittees’ monitoring proposal, Tetra Tech, Inc. finds that 
“after some years of assessment monitoring, it is time to look more systematically at 
determining the relative urban contributions and the sources of urban runoff that 
contribute to identified receiving water problems.”268 
 
Non-storm Water Dry Weather Action Levels 
 
Section II.C of the MRP describes the monitoring to be conducted by the 
Copermittees to determine compliance with dry weather, non-storm water action 
levels.   
 
Section II.B.3 has been changed by removal of the Dry Weather Field Screening and 
Analytical Monitoring and subsequent replacement with section II.C for Dry Weather 
Non-Storm Water Action Level Monitoring.   This change is required to assess 
compliance with action levels for non-storm water discharges from the MS4 into 
receiving waters.  The required sampling frequency has been changed to allow 
Copermittees to sample a representative number of discharge points and the sampling 
methodology has been changed to grab sampling.  This is expected to allow 
Copermittees to maintain a cost-neutral dry weather monitoring program that is similar 
to their existing IC/ID monitoring program. 
 

                                            
267 Copermittees in the Aliso Creek watershed include the County of Orange and the Cities of Aliso Viejo, Laguna 
Beach, Laguna Hills, Laguna Niguel, Laguna Woods, Lake Forest, and Mission Viejo. 
268 Tetra Tech Inc., 2006.  Review of San Diego County MS4 Monitoring Program. 
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Special Studies 
 
Section II.D.1 of the MRP absorbs the bacteria monitoring and reporting program 
currently in place in the Aliso Creek watershed.269  This monitoring effort has been 
required by the Regional Board pursuant to authorities provided under California 
Water Code sections 13225 and 13267.  The monitoring and reporting is focused 
solely on the MS4s in the Aliso Creek watershed and has effectively been integrated 
already into the Copermittees’ programs.  Inclusion of it into the MRP is done for 
organizational purposes and will have no other net effect. 
 
Section II.D.3 includes a requirement to participate in the program for Regional 
Monitoring of Southern California’s Coastal Watersheds developed by the Stormwater 
Monitoring Coalition.  That program calls for the sampling of six locations within the 
Permit area each year.  All sampling will be SWAMP comparable.  Sampling includes 
water chemistry, aquatic toxicity (Ceriodaphnia dubia), physical habitat, benthic 
macroinvertebrates, wetland status (based on California Rapid Assessment Method 
protocols), and periphyton.   
 
Section II.D.4 includes a requirement that the Copermittees conduct a sediment 
toxicity special study.  This study has been added to the Monitoring and Reporting 
requirements to assess the quality of urban stream sediments and possible 
contamination due to runoff from the MS4.  Toxicity tests focusing on aqueous toxicity 
may not account for the full toxicity of receiving waters if constituents, such as heavy 
metals or pesticides, are bound to sediments.  Southern California studies have shown 
that stream sediments can exhibit significant levels of toxic metals and 
pesticides.270,271   
 
Section II.D.5 includes a requirement that the Copermittees conduct a Trash and 
Litter Impairment Investigation (see Finding C.8 and Discussion). 
 
Monitoring Provisions 
 
Section II.E of the MRP includes monitoring provisions which are standard 
requirements for all municipal storm water permits. 
                                            
269 On October 12, 2005, the Regional Board accepted the revised Aliso Creek watershed bacteria monitoring plan 
proposal from the MS4 Permittees. The Regional Board concluded that the scope of the current bacteria monitoring 
in the watershed was no longer warranted and that the proposed changes would constitute an effective interim 
program until adoption of a Total Maximum Daily Load, requiring a bacteria reduction and assessment program for 
the watershed.  In addition, the Regional Board recognized that as a result of reduced monitoring costs, the 
municipalities expect to direct additional resources toward implementation of management practices to reduce 
indicator bacteria and pathogens.    
270 Holmes, R.W., Anderson, B.S., Phillips, B.M., Hunt, J.W., Crane, D.B., Mekebri, A. and V. Connor. 2008. 
Statewide Investigation of the Role of Pyrethroid Pesticides in Sediment Toxicity in California’s Urban Waterways.  
Environmental Science Technology 42: 7003-7009.. 
271 Crane, D.B. and C. Younghans-Haug. 1992. Oxadiazon residue concentrations in sediment, fish, and shellfish 
from a combined residential/agricultural area in Southern California. Bulletin of Environmental Contamination and 
Toxicology. Volume 48, no. 4. 
 

RB-AR52299



Fact Sheet/Technical Report for  December 16, 2009 
Order No. R9-2009-0002  Page 189 of 190 
   
 

ATTACHMENT E 

 
2. Reporting Program 
 
Section III of the MRP discusses submittal of the Jurisdictional Runoff Management 
Program Annual Reports and the Receiving Waters Monitoring Annual Reports.  In 
effect, a description of the monitoring program will be submitted with the Jurisdictional 
RMPs, and the monitoring data and assessment will be submitted one month later.    
The MRP continues the reporting approach utilized under the requirements of Order 
No. R9-2002-0001, where Lead Permittees for each watershed submit their annual 
reports to the Principal Permittee to be unified into one document.   
 
 
The reporting requirements for the Aliso Creek watershed are also specified in this 
section.  These reporting requirements are identical to the current reporting required 
by the Regional Board for the bacteria investigation.  They are specified in this section 
because the requirements are more specific than reporting required for other 
watershed RMPs. 
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U. Attachment F - Source Data 
 
Attachment F contains data utilized for the development of Storm Water Action Levels 
and Non-storm Water Action Levels. 
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FINDINGS A: BASIS FOR THE ORDER 

 
The California Regional Water Quality Control Board, San Diego Region (hereinafter 
San Diego Water Board), finds that: 
 
 
A. BASIS FOR THE ORDER 
 
1. This Order is based on the federal Clean Water Act (CWA), the Porter-Cologne 

Water Quality Control Act (Division 7 of the Water Code, commencing with Section 
13000), applicable State and federal regulations, all applicable provisions of 
statewide Water Quality Control Plans and Policies adopted by the State Water 
Resources Control Board (State Water Board), the Water Quality Control Plan for 
the San Diego Basin adopted by the San Diego Water Board (Basin Plan), the 
California Toxics Rule, and the California Toxics Rule Implementation Plan. 
 

2. This Order reissues National Pollutant Discharge Elimination System (NPDES) 
Permit No. CAS0108766, which was first adopted by the San Diego Water Board on 
July 16, 1990 (Order No. 90-38), and then reissued on May 13, 1998 (Order No. 98-
02).  On May 26, 1998, the United States Environmental Protection Agency 
(USEPA), Region IX, objected to Order No. 98-02 due to concerns regarding 
Receiving Water Limitations (RWL) language.  The USEPA concluded that the RWL 
language in the permit did not comply with the CWA and its implementing 
regulations.  On April 27, 1999, the USEPA reissued the MS4 permit, which the San 
Diego Water Board adopted as Addendum No. 1 to Order No. 98-02 on November 
8, 2000.  On July 14, 2004, the San Diego Water Board adopted the third term MS4 
permit, Order No. R9-2004-001.  On January 15, 2009, the Riverside County Flood 
Control and Water Conservation District (RCFCD), as the Principal Copermittee, 
submitted a Report of Waste Discharge (ROWD) for reissuance of the municipal 
separate storm sewer system (MS4) Permit. 
 

3. This Order is consistent with the following precedential Orders adopted by the State 
Water Board addressing MS4 NPDES Permits:  Order 99-05, Order WQ-2000-11, 
Order WQ 2001-15, and Order WQO 2002-0014.1 

                                            
1 In July 2010, the court in Los Angeles County v. State Water Resources Control Board remanded the 
Los Angeles Water Board’s MS4 permit underlying Order WQ 2009-0008 for procedural reasons 
occurring during the permit adoption process.  The court did not evaluate or rule upon the substantive 
findings and reasoning set forth in Order WQ 2009-0008.  The State Water Board rescinded and voided 
Order WQ 2009-0008 to comply with the court’s order.  While the San Diego Water Board may no longer 
cite Order WQ 2009-0008, the San Diego Water Board has independently considered whether the 
requirement to eliminate non-storm water discharges is subject to the MEP standard.  The San Diego 
Water Board concludes that the MEP standard does not apply to non-storm water discharges for the 
same reasons expressed by the State Water Board. 
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FINDINGS B: REGULATED PARTIES 

 

 
4. The Fact Sheet / Technical Report for the Order No. R9-2010-0016, NPDES No. 

CAS0108766, Waste Discharge Requirements for Discharges from the MS4s 
Draining the County of Riverside, the Incorporated Cities of Riverside County, and 
the Riverside County Flood Control and Water Conservation District within the San 
Diego Region, includes cited regulatory and legal references and additional 
explanatory information and data in support of the requirements of this Order.  This 
information, including any supplements thereto, is hereby incorporated by reference 
into these findings. 
 

 
B. REGULATED PARTIES 
 
Each of the persons in Table 1 below, hereinafter called Copermittees or dischargers, 
owns or operates an MS4, through which it discharges into waters of the United States 
(U.S.) within the San Diego Region.  These MS4s fall into one or more of the following 
categories: (1) a medium or large MS4 that services a population of greater than 
100,000 or 250,000 respectively; or (2) a small MS4 that is “interrelated” to a medium or 
large MS4; or (3) an MS4 that contributes to a violation of a water quality standard; or 
(4) an MS4 which is a significant contributor of pollutants to waters of the U.S. 

 
Table 1.  Municipal Copermittees 
1. City of Murrieta 4. County of Riverside 
2. City of Temecula 5. Riverside County Flood Control 

and Water Conservation District 3. City of Wildomar 
 

The Cities of Murrieta, Menifee and Wildomar also discharge into the waters of the U.S. 
in the California Regional Water Quality Control Board, Santa Ana Region (Santa Ana 
Water Board), so are located partially within both the San Diego and Santa Ana Water 
Board boundaries.  Water Code (WC) section 13228 provides a way to streamline the 
regulation of entities whose jurisdictions straddle the border of two or more Regions.  
WC section 13228 is implemented in this Order to ease the regulatory burden on Storm 
Water Agencies and Municipalities that lie in both the San Diego Water Board and the 
adjacent Santa Ana Water Board’s jurisdiction.  As allowed by California Water Code 
(CWC) §13228, the Cities of Murietta, Menifee, and Wildomar submitted written 
requests to be regulated for MS4 purposes under a permit adopted by only one Water 
Board.  As authorized by CWC §13228 and pursuant to written agreements dated 
September 28, 2010 between the San Diego Water Board and the Santa Ana Water 
Board, the Cities of Murrieta and Wildomar are wholly regulated by the San Diego 
Water Board under this Order, including those portions of the Cities jurisdiction not 
within the San Diego Water Board’s region.  Similarly, the City of Menifee is wholly 
regulated by the Santa Ana Water Board under Order No. R8-2010-0033, including 
those portions of the City of Menifee within the San Diego Water Board’s region.  
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C. DISCHARGE CHARACTERISTICS 
 
1. Discharges from the MS4 contain waste, as defined in the CWC, and pollutants that 

adversely affect the quality of the waters of the State.  The discharge from an MS4 is 
a “discharge of pollutants from a point source” into waters of the U.S. as defined in 
the CWA. 
 

2. MS4 storm water and non-storm water discharges are likely to contain pollutants that 
cause or threaten to cause a violation of water quality standards, as outlined in the 
Basin Plan.  Storm water and non-storm water discharges from the MS4 are subject 
to the conditions and requirements established in the Basin Plan for point source 
discharges. 
 

3. The most common categories of pollutants in runoff include total suspended solids, 
sediment, pathogens (e.g., bacteria, viruses, protozoa), heavy metals (e.g., copper, 
lead, zinc and cadmium), petroleum products and polynuclear aromatic 
hydrocarbons, synthetic organics (e.g., pesticides, herbicides, and PCBs), nutrients 
(e.g., nitrogen and phosphorus fertilizers), oxygen-demanding substances (decaying 
vegetation, animal waste), detergents, and trash. 
 

4. The discharge of pollutants and/or increased flows from MS4s may cause or 
threaten to cause the concentration of pollutants to exceed applicable receiving 
water quality objectives and/or impair or threaten to impair designated beneficial 
uses resulting in a condition of pollution (i.e., unreasonable impairment of water 
quality for designated beneficial uses), contamination, or nuisance. 
 

5. Pollutants in runoff can threaten and adversely affect human health.  Human 
illnesses have been clearly linked to recreating near storm drains flowing to 
receiving waters.  Also, runoff pollutants in receiving waters can bioaccumulate in 
the tissues of invertebrates and fish, which may be eventually consumed by 
humans. 
 

6. Runoff discharges from MS4s often contain pollutants that cause toxicity to aquatic 
organisms (i.e., adverse responses of organisms to chemicals or physical agents 
ranging from mortality to physiological responses such as impaired reproduction or 
growth anomalies).  Toxic pollutants impact the overall quality of aquatic systems 
and beneficial uses of receiving waters. 
 

7. The Copermittees discharge runoff into lakes, drinking water reservoirs, rivers, 
streams, creeks, bays, estuaries, coastal lagoons, the Pacific Ocean, and tributaries 
thereto within one of the eleven hydrologic units (Santa Margarita Hydrologic Unit) 
comprising the San Diego Region as shown in Table 2.  Some of the receiving water 
bodies have been designated as impaired by the San Diego Water Board in 2009 
pursuant to CWA section 303(d).  
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Table 2. Common Watersheds and CWA Section 303(d) Impaired Waters  

in the San Diego Region. 
Hydrologic Area 

(HA) or Hydrologic 
Subarea (HSA) of 

the Santa Margarita 
Hydrologic Unit 

Major Receiving Water Bodies 303(d) Pollutant(s)/Stressor or 
Water Quality Effect2 

DeLuz Creek HSA 
(902.21) De Luz Creek Iron, Manganese, Nitrogen, Sulfates 

Murrieta HSA 
(902.32) 

Long Canyon Creek (tributary to 
Murrieta Creek) 

Chlorpyrifos, E. Coli, Fecal Coliform, 
Iron, Manganese 

Wolf HSA  
(902.52) Murrieta Creek Chlorpyrifos, Copper, Iron, 

Manganese, Nitrogen, Toxicity 

Pauba HSA  
(902.51) Redhawk Channel 

Chlorpyrifos, Copper, Diazinon,  
E. Coli, Fecal Coliform, Iron, 
Manganese, Nitrogen, Phosphorus, 
Total Dissolved Solids 

Gavilan HSA 
(902.22) Sandia Creek Iron, Sulfates 

Gertrudis HSA 
(902.42) Santa Gertrudis Creek Chlorpyrifos, Copper, E. Coli,  

Fecal Coliform, Iron, Phosphorous 

Lower Ysidora HSA 
(902.11) Santa Margarita Lagoon Eutrophic 

Lower Ysidora HSA 
(902.11) Santa Margarita River (Lower) Enterococcus, Fecal Coliform, 

Phosphorus, Total Nitrogen as N 

Gavilan HSA 
(902.22) Santa Margarita River (Upper) Toxicity 

Pauba HSA  
(902.51) Temecula Creek Chlorpyrifos, Copper, Phosphorus, 

Total Dissolved Solids, Toxicity 

French HSA  
(902.33) 

Warm Springs Creek  
(Riverside County) 

Chlorpyrifos, E. Coli, Fecal Coliform, 
Iron, Manganese, Phosphorus,  
Total Nitrogen as N 

 
 

                                            
2 The listed 303(d) pollutant(s) do not necessarily reflect impairment of the entire corresponding WMA or 
all corresponding major surface water bodies.  The specific impaired portions of each WMA are listed in 
the State Water Resources Control Board’s 2008 Section 303(d) List of Water Quality Limited Segments. 
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8. Trash is a persistent pollutant that can enter receiving waters from the MS4, 
accumulate, and be transported downstream into receiving waters over time.  Trash 
poses a serious threat to the beneficial uses of the receiving waters, including, but 
not limited to, human health, rare and endangered species, navigation and human 
recreation.  
 

9. The Copermittees’ water quality monitoring data submitted to date documents 
persistent violations of Basin Plan water quality objectives for various runoff-related 
pollutants (indicator bacteria, dissolved solids, turbidity, metals, pesticides, etc.) at 
various watershed monitoring stations.   Persistent toxicity has also been observed 
at some watershed monitoring stations.  In addition, bioassessment data indicate 
that the majority of the monitored receiving waters have Poor to Very Poor Index of 
Biotic Integrity ratings.  In sum, the above findings indicate that runoff discharges are 
causing or contributing to water quality impairments, and are a leading cause of 
such impairments in Riverside County.   
 

10. When natural vegetated pervious ground cover is converted to impervious surfaces 
such as paved highways, streets, rooftops, and parking lots, the natural absorption 
and infiltration abilities of the land are lost.  Therefore, runoff leaving a developed 
area is significantly greater in runoff volume, velocity, and peak flow rate than pre-
development runoff from the same area.  Runoff durations can also increase as a 
result of flood control and other efforts to control peak flow rates.  Increased volume, 
velocity, rate, and duration of runoff, and decreased natural clean sediment loads, 
greatly accelerate the erosion of downstream natural channels.  Significant declines 
in the biological integrity and physical habitat of streams and other receiving waters 
have been found to occur with as little as a 3-5 percent conversion from natural to 
impervious surfaces.  The increased runoff characteristics from new development 
must be controlled to protect against increased erosion of channel beds and banks, 
sediment pollutant generation, or other impacts to beneficial uses and stream habitat 
due to increased erosive force.  
 

11. Development creates new pollution sources as human population density increases 
and brings with it proportionately higher levels of car emissions, car maintenance 
wastes, municipal sewage, pesticides, household hazardous wastes, pet wastes, 
trash, etc. which can either be washed or directly dumped into the MS4.  As a result, 
the runoff leaving the developed urban area is significantly greater in pollutant load 
than the pre-development runoff from the same area.   These increased pollutant 
loads must be controlled to protect downstream receiving water quality. 
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12. Development and urbanization especially threaten environmentally sensitive areas 

(ESAs), such as water bodies designated as supporting a RARE beneficial use 
(supporting rare, threatened or endangered species) and CWA 303(d)-impaired 
water bodies.  Such areas have a much lower capacity to withstand pollutant loads 
than other, more sensitive areas.  In essence, development that is ordinarily 
insignificant in its impact on the environment may become significant in a particularly 
sensitive environment.  Therefore, additional controls to reduce storm water 
pollutants from new and existing development may be necessary for areas adjacent 
to or discharging directly to an ESA. 
 

13. Although dependent on several factors, the risks typically associated with properly 
managed infiltration of runoff (especially from residential land use areas) are not 
significant.  The risks associated with infiltration can be managed by many 
techniques, including (1) designing landscape drainage features that promote 
infiltration of runoff, but do not “inject” runoff (injection bypasses the natural 
processes of filtering and transformation that occur in the soil); (2) taking reasonable 
steps to prevent the illegal disposal of wastes;  (3) protecting footings and 
foundations; (4) ensuring that each drainage feature is adequately maintained in 
perpetuity; and (5) pretreatment. 
 

14. Non-storm water (dry weather) discharge from the MS4 is not considered a storm 
water (wet weather) discharge and therefore is not subject to regulation under the 
Maximum Extent Practicable (MEP) standard from CWA 402(p)(3)(B)(iii), which is 
explicitly for “Municipal … Stormwater Discharges (emphasis added)” from the MS4.  
Rather, non-storm water discharges into the storm sewers, per CWA 402(p)(3)(B)(ii), 
are to be effectively prohibited.  Such dry weather non-storm water discharges have 
been shown to contribute significant levels of pollutants and flow in arid, developed 
Southern California watersheds and are to be effectively prohibited under the CWA. 
 

15. Non-storm water discharges to the MS4 granted an influent exception [i.e., which are 
exempt from the effective prohibition requirement set forth in CWA section 
402(p)(3)(B)(ii)] under 40 CFR 122.26 are included within this Order.  Any exempted 
discharges identified by Copermittees as a source of pollutants are subsequently 
required to be addressed (emphasis added) as illicit discharges through prohibition 
and incorporation into existing IC/ID programs.  Furthermore, the USEPA 
contemplates that permitting agencies such as the San Diego Water Board may also 
identify exempted discharges as a source of pollutants required to be addressed as 
illicit discharges (See Vol. 55 Fed. Reg. 48037).  The San Diego Water Board and the 
Copermittees have identified landscape irrigation, irrigation water and lawn water, 
previously exempted discharges, as a source of pollutants and conveyance of 
pollutants to waters of the U.S.
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D. RUNOFF MANAGEMENT PROGRAMS 
 
1. General 
 

a. This Order specifies requirements necessary for the Copermittees to reduce the 
discharge of pollutants in storm water to the MEP.  However, since MEP is a 
dynamic performance standard, which evolves over time as runoff management 
knowledge increases, the Copermittees’ runoff management programs must 
continually be assessed and modified to incorporate improved programs, control 
measures, best management practices (BMPs), etc. in order to achieve the 
evolving MEP standard.  Absent evidence to the contrary, this continual 
assessment, revision, and improvement of runoff management program 
implementation is expected to ultimately achieve compliance with water quality 
standards in the Region. 
 

b. The Copermittees have generally been implementing the jurisdictional runoff 
management programs (JRMPs) required pursuant to Order No. R9-2004-001 
since July 14, 2005.   Prior to that, the Copermittees were regulated by Order No. 
98-02, since May 13, 1998.  MS4 discharges, however, continue to cause or 
contribute to violations of water quality standards as evidenced by the 
Copermittees’ monitoring results. 
 

c. This Order contains new or modified requirements that are necessary to improve 
Copermittees’ efforts to reduce the discharge of pollutants in storm water runoff 
to the MEP and achieve water quality standards.  Some of the new or modified 
requirements, such as the revised Watershed Water Quality Workplan 
(Watershed Workplan) section, are designed to specifically address high priority 
water quality problems.  Other requirements, such as for unpaved roads, are a 
result of San Diego Water Board’s identification of water quality problems 
through investigations and complaints during the previous permit period.  Other 
new or modified requirements address program deficiencies that have been 
noted during audits, report reviews, and other San Diego Water Board 
compliance assessment activities.  Additional changes in the monitoring program 
provide consistency with the Code of Federal Regulations, USEPA guidance, 
State Water Board guidance, and the Southern California Monitoring Coalition 
recommendations.   

 
d. Updated individual Storm Water Management Plans (Individual SWMP or 

JRMP), and Watershed Stormwater Management Plans (watershed SWMPs or 
Watershed Workplans), which, together with references in the DAMP, describe 
the Copermittees’ runoff management programs in their entirety, are needed to 
guide the Copermittees’ runoff management efforts and aid the Copermittees in 
tracking runoff management program implementation.  Hereinafter, the individual 
SWMP is referred to as the JRMPs and the Watershed SWMP is referred to as 
the Watershed Workplan.  It is practicable for the Copermittees to update the 

RB-AR52313



Order No. R9-2010-0016 Page 8 of 88 November 10, 2010 

FINDINGS D: RUNOFF MANAGEMENT PROGRAMS 
D.1 GENERAL 

D.2 DEVELOPMENT PLANNING 

JRMPs and Watershed Workplans within the timeframe specified in this Order, 
since significant efforts to develop these programs have already occurred.   
 

e. Pollutants can be effectively reduced in storm water runoff by the application of a 
combination of pollution prevention, source control, and treatment control BMPs.  
Pollution prevention is the reduction or elimination of pollutant generation at its 
source and is the best “first line of defense.”  Source control BMPs (both 
structural and non-structural) minimize the contact between pollutants and flows 
(e.g., rerouting run-on around pollutant sources or keeping pollutants on-site and 
out of receiving waters).  Treatment control BMPs remove pollutants that have 
been mobilized by wet-weather or dry-weather flows. 
 

f. Runoff needs to be addressed during the three major phases of urban 
development (planning, construction, and use) in order to reduce the discharge 
of pollutants from storm water to the MEP, effectively prohibit non-storm water 
discharges and protect receiving waters.  Development which is not guided by 
water quality planning policies and principles can unnecessarily result in 
increased pollutant load discharges, flow rates, and flow durations which can 
negatively impact receiving water beneficial uses.  Construction sites without 
adequate BMP implementation result in sediment runoff rates which greatly 
exceed natural erosion rates of undisturbed lands, causing siltation and 
impairment of receiving waters.  Existing development generates substantial 
pollutant loads which are discharged in runoff to receiving waters. 
 

g. Annual reporting requirements included in this Order are necessary to meet 
federal requirements and to evaluate the effectiveness and compliance of the 
Copermittees’ programs. 
 

h. This Order establishes Storm Water Action Levels (SALs) for selected pollutants 
based on USEPA Rain Zone 6 (arid southwest) Phase I MS4 monitoring data for 
pollutants in storm water. The SALs were computed as the 90th percentile of the 
data set, utilizing the statistical based population approach, one of three 
approaches recommended by the State Water Board’s Storm Water Panel in its 
report, ‘The Feasibility of Numerical Effluent Limits Applicable to Discharges of 
Storm Water Associated with Municipal, Industrial and Construction Activities 
(June 2006).  SALs are identified in Section D of this Order.  Copermittees must 
implement a timely, comprehensive, cost-effective storm water pollution control 
program to reduce the discharge of pollutants in storm water from the permitted 
areas so as not to exceed the SALs. Exceedance of SALs may indicate 
inadequacy of programmatic measures and BMPs required in this Order.  
 

2. Development Planning 
 
a. The Standard Storm Water Mitigation Plan (SSMP) requirements contained in 

this Order are consistent with Order WQ-2000-11 adopted by the State Water 
Board on October 5, 2000.  In the precedential order, the State Water Board 
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found that the design standards, which essentially require that runoff generated 
by 85 percent of storm events from specific development categories be infiltrated 
or treated, reflect the MEP standard.  The order also found that the SSMP 
requirements are appropriately applied to the majority of the Priority 
Development Project categories that are also contained in Section F.1 of this 
Order.  The State Water Board also gave California Regional Water Quality 
Control Boards (Regional Water Boards) the needed discretion to include 
additional categories and locations, such as retail gasoline outlets (RGOs), in 
SSMPs.   
 

b. Controlling runoff pollution by using a combination of onsite source control and 
site design BMPs augmented with treatment control BMPs before the runoff 
enters the MS4 is important for the following reasons:  (1) Many end-of-pipe 
BMPs (such as diversion to the sanitary sewer) are typically ineffective during 
significant storm events.  (2) Whereas, onsite source control BMPs can be 
applied during all runoff conditions  end-of-pipe BMPs are often incapable of 
capturing and treating the wide range of pollutants which can be generated on a 
sub-watershed scale; (3) End-of-pipe BMPs are more effective when used as 
polishing BMPs, rather than the sole BMP to be implemented; (4) End-of-pipe 
BMPs do not protect the quality or beneficial uses of receiving waters between 
the pollutant source and the BMP; and (5) Offsite end-of-pipe BMPs do not aid in 
the effort to educate the public regarding sources of pollution and their 
prevention.  
 

c. Use of Low-Impact Development (LID) site design BMPs at new development, 
redevelopment and retrofit projects can be an effective means for minimizing the 
impact of storm water runoff discharges from the development projects on 
receiving waters.  LID is a site design strategy with a goal of maintaining or 
replicating the pre-development hydrologic regime through the use of design 
techniques.  LID site design BMPs help preserve and restore the natural 
hydrologic cycle of the site, allowing for filtration and infiltration which can greatly 
reduce the volume, peak flow rate, velocity, and pollutant loads of storm water 
runoff.  Current runoff management, knowledge, practices and technology have 
resulted in the use of LID BMPs as an acceptable means of meeting the storm 
water MEP standard.  
 

d. RGOs are significant sources of pollutants in storm water runoff.  RGOs are 
points of convergence for motor vehicles for automotive related services such as 
repair, refueling, tire inflation, and radiator fill-up and consequently produce 
significantly higher loadings of hydrocarbons and trace metals (including copper 
and zinc) than other developed areas. 

 
e. Industrial sites are significant sources of pollutants in runoff.  Pollutant 

concentrations and loads in runoff from industrial sites are similar or exceed 
pollutant concentrations and loads in runoff from other land uses, such as 
commercial or residential land uses.  As with other land uses, LID site design, 
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source control, and treatment control BMPs are needed at industrial sites in order 
to meet the MEP standard.  These BMPs are necessary where the industrial site 
is larger than 10,000 square feet.  The 10,000 square feet threshold is 
appropriate, since it is consistent with requirements in other Phase I NPDES 
storm water regulations throughout California. 
 

f. If not properly designed or maintained, certain BMPs implemented or required by 
municipalities for runoff management may create a habitat for vectors (e.g. 
mosquitoes and rodents).  Proper BMP design and maintenance to avoid 
standing water, however, can prevent the creation of vector habitat.  Nuisances 
and public health impacts resulting from vector breeding can be prevented with 
close collaboration and cooperative effort between municipalities, local vector 
control agencies, and the California Department of Public Health during the 
development and implementation of runoff management programs. 
 

g. The increased volume, velocity, frequency and discharge duration of storm water 
runoff from developed areas has the potential to greatly accelerate downstream 
erosion, impair stream habitat in natural drainages, and negatively impact 
beneficial uses.  Development and urbanization increase pollutant loads in storm 
water runoff and the volume of storm water runoff.  Impervious surfaces can 
neither absorb water nor remove pollutants and thus lose the purification and 
infiltration provided by natural vegetated soil.  Hydromodification measures for 
discharges to hardened channels are needed for the future restoration of the 
hardened channels to their natural state, thereby restoring the chemical, 
physical, and biological integrity and beneficial uses of local receiving waters. 
 

3. Construction and Existing Development 
 
a. In accordance with federal NPDES regulations and to ensure the most effective 

oversight of industrial and construction site discharges, discharges of runoff from 
industrial and construction sites are subject to dual (State and local) storm water 
regulation.  Under this dual system, each Copermittee is responsible for 
enforcing its local permits, plans, and ordinances, and the San Diego Water 
Board is responsible for enforcing the General Construction Activities Storm 
Water Permit, State Water Board Order 2009-0009-DWQ, NPDES No. 
CAS000002 (General Construction Permit) and the General Industrial Activities 
Storm Water Permit, State Water Board Order 97-03 DWQ, NPDES No. 
CAS000001 (General Industrial Permit) and any reissuance of these permits.  
NPDES municipal regulations require that municipalities develop and implement 
measures to address runoff from industrial and construction activities.  Those 
measures may include the implementation of other BMPs in addition to those 
BMPs that are required under the statewide general permits for activities subject 
to both State and local regulation. 
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b. Identification of sources of pollutants in runoff (such as municipal areas and 

activities, industrial and commercial sites/sources, construction sites, and 
residential areas), development and implementation of BMPs to address those 
sources, and updating ordinances and approval processes are necessary for the 
Copermittees to ensure that discharges of pollutants from its MS4 in storm water 
are reduced to the MEP and that non-storm water discharges are not occurring.  
Inspections and other compliance verification methods are needed to ensure 
minimum BMPs are implemented.  Inspections are especially important at areas 
that are at high risk for pollutant discharges. 
 

c. Historic and current development makes use of natural drainage patterns and 
features as conveyances for runoff.  Urban streams used in this manner are part 
of the municipalities’ MS4s regardless of whether they are natural, 
anthropogenic, or partially modified features.  In these cases, the urban stream is 
both an MS4 and receiving water. 
 

d. As operators of the MS4s, the Copermittees cannot passively receive and 
discharge pollutants from third parties.  By providing free and open access to an 
MS4 that conveys discharges to waters of the U.S., the operator essentially 
accepts responsibility for discharges into the MS4 that it does not prohibit or 
otherwise control.  These discharges may cause or contribute to a condition of 
contamination or a violation of water quality standards. 
 

e. Waste and pollutants which are deposited and accumulate in MS4 drainage 
structures will be discharged from these structures to waters of the U.S. unless 
they are removed.  These discharges may cause or contribute to, or threaten to 
cause or contribute to, a condition of pollution in receiving waters.  For this 
reason, pollutant discharges from storm water into MS4s must be reduced using 
a combination of management measures, including source control and an 
effective MS4 maintenance program implemented by each Copermittee.
 

f. Enforcement of local runoff related ordinances, permits, and plans is an essential 
component of every runoff management program and is specifically required in 
the federal storm water regulations and this Order.  Each Copermittee is 
individually responsible for adoption and enforcement of ordinances and/or 
policies, implementation of identified control measures/BMPs needed to prevent 
or reduce pollutants in storm water runoff, and for the allocation of funds for the 
capital, operation and maintenance, administrative, and enforcement 
expenditures necessary to implement and enforce such control measures/BMPs 
under its jurisdiction. Education is an important aspect of every effective runoff 
management program and the basis for changes in behavior at a societal level.  
Education of municipal planning, inspection, and maintenance department staffs 
is especially critical to ensure that in-house staffs understand how their activities 
impact water quality, how to accomplish their jobs while protecting water quality, 
and understand their specific roles and responsibilities for compliance with this 
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Order.  Public education, designed to target various urban land users and other 
audiences, is also essential to inform the public of how individual actions affect 
receiving water quality and how adverse effects can be minimized. 

 
g. Public participation during the development of runoff management programs is 

necessary to ensure that all stakeholder interests and a variety of creative 
solutions are considered.  
 

h. Retrofitting existing development with storm water treatment controls, including 
LID, is necessary to address storm water discharges from existing development 
that may cause or contribute to a condition of pollution or a violation of water 
quality standards.  Although SSMP BMPs are required for redevelopment, the 
current rate of redevelopment will not address water quality problems in a timely 
manner.  Cooperation with private landowners is necessary to effectively identify, 
implement and maintain retrofit projects for the preservation, restoration, and 
enhancement of water quality.  

 
4. Watershed Runoff Management 

 
a. Since runoff within a watershed can flow from and through multiple land uses and 

political jurisdictions, watershed-based runoff management can greatly enhance 
the protection of receiving waters.  Such management provides a means to focus 
on the most important water quality problems in each watershed.  By focusing on 
the most important water quality problems, watershed efforts can maximize 
protection of beneficial use in an efficient manner.  Effective watershed-based 
runoff management actively reduces pollutant discharges and abates pollutant 
sources causing or contributing to watershed water quality problems.  
Watershed-based runoff management that does not actively reduce pollutant 
discharges and abate pollutant sources causing or contributing to watershed 
water quality problems can necessitate implementation of the iterative process 
outlined in section A.3 of this Order.  Watershed management of runoff does not 
require Copermittees to expend resources outside of their jurisdictions.  In some 
cases, however, this added flexibility provides more, and possibly more effective, 
alternatives for minimizing waste discharges.  Watershed management requires 
the Copermittees within a watershed to develop a watershed-based management 
strategy, which can then be implemented on a jurisdictional basis. 
 

b. Some runoff issues, such as general education and training, can be effectively 
addressed on a regional basis.  Regional approaches to runoff management can 
improve program consistency and promote sharing of resources, which can 
result in implementation of more efficient programs.
 
 
 
 
 

RB-AR52318



Order No. R9-2010-0016 Page 13 of 88 November 10, 2010 

FINDINGS E: STATUE AND REGULATORY CONSIDERATIONS 

c. It is important for the Copermittees to coordinate their water quality protection 
and land use planning activities to achieve the greatest protection of receiving 
water bodies.  Copermittee coordination with other watershed stakeholders, 
especially the State of California Department of Transportation, the U.S. federal 
government, sovereign American Indian tribes, and water and sewer districts, is 
also important. 
 

 
E. STATUTE AND REGULATORY CONSIDERATIONS 
 
1. The RWL language specified in this Order is consistent with language recommended 

by the USEPA and established in State Water Board Order WQ-99-05, Own Motion 
Review of the Petition of Environmental Health Coalition to Review Waste Discharge 
Requirements Order No. 96-03, NPDES Permit No. CAS0108740, adopted by the 
State Water Board on June 17, 1999.  The RWL language in this Order requires 
compliance with water quality standards, which for storm water discharges is to be 
achieved through an iterative approach requiring the implementation of improved 
and better-tailored BMPs over time.  Compliance with receiving water limits based 
on applicable water quality standards is necessary to ensure that MS4 discharges 
will not cause or contribute to violations of water quality standards and the creation 
of conditions of pollution, contamination, or nuisance. 
 

2. The Basin Plan, identifies the following existing and potential beneficial uses for 
surface waters in Riverside County:  Municipal and Domestic Supply (MUN), 
Agricultural Supply (AGR), Industrial Process Supply (PROC), Hydropower 
Generation (POW), Industrial Service Supply (IND), Ground Water Recharge 
(GWR), Contact Water Recreation (REC1), Non-contact Water Recreation (REC2),  
Warm Freshwater Habitat (WARM), Cold Freshwater Habitat (COLD), Wildlife 
Habitat (WILD), Rare, Threatened, or Endangered Species (RARE), Spawning, 
Reproduction and/or Early Development (SPWN) and Preservation of Biological 
Habitats of Special Significance (BIOL). 
 

3. This Order is in conformance with State Water Board Resolution No. 68-16, 
Statement of Policy with Respect to Maintaining High Quality Waters in California, 
and the federal Antidegradation Policy described in 40 CFR 131.12. 
 

4. Section 6217(g) of the Coastal Zone Act Reauthorization Amendments of 1990 
(CZARA) requires coastal states with approved coastal zone management programs 
to address non-point pollution impacting or threatening coastal water quality.  
CZARA addresses five sources of non-point pollution: agriculture, silviculture, urban, 
marinas, and hydromodification.  This NPDES permit addresses the management 
measures required for the urban category, with the exception of septic systems.  The 
adoption and implementation of this NPDES permit relieves the Copermittee from 
developing a non-point source plan, for the urban category, under CZARA.  The San 
Diego Water Board addresses septic systems through the administration of other 
programs. 
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5. Section 303(d)(1)(A) of the CWA requires that “Each state shall identify those waters 

within its boundaries for which the effluent limitations…are not stringent enough to 
implement any water quality standard (WQS) applicable to such waters.”  The CWA 
also requires states to establish a priority ranking of impaired water bodies known as 
Water Quality Limited Segments and to establish Total Maximum Daily Loads 
(TMDLs) for such waters.  This priority list of impaired water bodies is called the 
Section 303(d) List.  The 2006 Section 303(d) List was approved by the State Water 
Board on October 25, 2006.  On June 28, 2007, the 2006 303(d) List for California 
was given final approval by the USEPA.  The 303(d) List was recently updated, and 
on December 16, 2009, the 2008 303(d) List was approved by the San Diego Water 
Board.  The 2008 303(d) List for the San Diego Region was approved by the State 
Water Board on August 4, 2010.  The 2008 303(d) List is awaiting USEPA approval. 
 

6. This Order does not constitute an unfunded local government mandate subject to 
subvention under Article XIIIB, Section (6) of the California Constitution for several 
reasons, including, but not limited to, the following.  First, this Order implements 
federally mandated requirements under CWA §402.  (33 U.S.C. § 1342(p)(3)(B).)  
Second, the local agency Copermittees’ obligations under this Order are similar to, 
and in many respects less stringent than, the obligations of non-governmental and 
new dischargers who are issued NPDES permits for storm water and non-storm 
water discharges.  Third, the local agency Copermittees have the authority to levy 
service charges, fees, or assessments sufficient to pay for compliance with this 
Order.  Fourth, the Copermittees have requested permit coverage in lieu of 
compliance with the complete prohibition against the discharge of pollutants 
contained in CWA §301, subdivision (a) (33 U.S.C. § 1311(a)) and in lieu of numeric 
restrictions on their MS4 discharges (i.e. effluent limitations).  Fifth, the local 
agencies’ responsibility for preventing discharges of waste that can create conditions 
of pollution or nuisance from conveyances that are within their ownership or control 
under State law predates the enactment of Article XIIIB, Section (6) of the California 
Constitution.  Likewise, the provisions of this Order to implement TMDLs are federal 
mandates.  The CWA requires TMDLs to be developed for water bodies that do not 
meet federal water quality standards.  (33 U.S.C. sec. 1313(d).)  Once the USEPA 
or a state develops a TMDL, federal law requires that permits must contain effluent 
limitations consistent with the assumptions of any applicable wasteload allocation. 
(40 C.F.R. sec. 122.44(d)(1)(vii)(B).)  
 

7. Runoff treatment and/or mitigation must occur prior to the discharge of runoff into 
receiving waters.  Treatment BMPs must not be constructed in waters of the U.S. or 
State unless the runoff flows are sufficiently pretreated to protect the values and 
functions of the water body. Federal regulations at 40 CFR 131.10(a) state that in no 
case shall a state adopt waste transport or waste assimilation as a designated use 
for any waters of the U.S.  Authorizing the construction of an runoff treatment facility 
within a water of the U.S., or using the water body itself as a treatment system or for 
conveyance to a treatment system, would be tantamount to accepting waste 
assimilation as an appropriate use for that water body.  Furthermore, the 
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construction, operation, and maintenance of a pollution control facility in a water 
body can negatively impact the physical, chemical, and biological integrity, as well 
as the beneficial uses, of the water body.  Without federal authorization (e.g., 
pursuant to CWA § 404), waters of the U.S. may not be converted into, or used as, 
waste treatment or conveyance facilities.  Similarly, waste discharge requirements 
pursuant to CWC §13260 are required for the conversion or use of waters of the 
State as waste treatment or conveyance facilities.  Diversion from waters of the 
U.S./State to treatment facilities and subsequent return to waters of the U.S. is 
allowable, provided that the effluent complies with applicable NPDES requirements. 
 

8. The issuance of waste discharge requirements and an NPDES permit for the 
discharge of runoff from MS4s to waters of the U.S. is exempt from the requirement 
for preparation of environmental documents under the California Environmental 
Quality Act (CEQA) (Public Resources Code, Division 13, Chapter 3, section 21000 
et seq.) in accordance with the CWC section 13389. 
 

9. Storm water discharges from developed and developing areas in Riverside County 
are significant sources of certain pollutants that cause, may be causing, threatening 
to cause or contributing to water quality impairment in the waters of Riverside 
County.  Furthermore, as delineated in the CWA section 303(d) list in Table 2, the 
San Diego Water Board has found that there is a reasonable potential that municipal 
storm water and non-storm water discharges from MS4s cause or may cause or 
contribute to an excursion above water quality standards for the following pollutants: 
Indicator Bacteria (including Fecal Coliform and E. Coli), Copper, Manganese, Iron, 
Chlorpyrifos, Diazinon, Sulfates, Phosphorous, Nitrogen, Total Dissolved Solids 
(TDS), and Toxicity.  In accordance with CWA section 303(d), the San Diego Water 
Board is required to establish TMDLs for these pollutants to these waters to 
eliminate impairment and attain water quality standards.  Therefore, certain early 
pollutant control actions and further pollutant impact assessments by the 
Copermittees are warranted and required pursuant to this Order. 
 

10. This Order requires each Copermittee to effectively prohibit all types of unauthorized 
discharges of non-storm water into its MS4.  However, historically pollutants have 
been identified as present in dry weather non-storm water discharges from the MS4s 
through 303(d) listings, monitoring conducted by the Copermittees under Order No. 
R9-2004-0001, and there are others expected to be present in dry weather non-
storm water discharges because of the nature of these discharges.  This Order 
includes action levels for pollutants in non-storm water, dry weather discharges from 
the MS4.  The non-storm water action levels are designed to ensure that the Order’s 
requirement to effectively prohibit all types of unauthorized discharges of non-storm 
water into the MS4 is being complied with.  Non-storm water action levels in the 
Order are based upon numeric or narrative water quality objectives and criteria as 
defined in the Basin Plan, the State Water Board’s Water Quality Control Plan for 
Ocean Waters of California (Ocean Plan), and the State Policy for Implementation of 
Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of 
California (State Implementation Policy or SIP).  An exceedance of an action level 
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requires specified responsive action by the Copermittees.  This Order describes 
what actions the Copermittees must take when an exceedance of an action level is 
observed.  Exceedances of non-storm water action levels do not alone constitute a 
violation of this Order but could indicate non-compliance with the requirement to 
effectively prohibit all types of unauthorized non-storm water discharges into the 
MS4 or other prohibitions established in this Order.  Failure to undertake required 
source investigation and elimination action following an exceedance of a non-storm 
water action level (NAL or action level) is a violation of this Order.  The San Diego 
Water Board recognizes that use of action levels will not necessarily result in 
detection of all unauthorized sources of non-storm water discharges because there 
may be some discharges in which pollutants do not exceed established action 
levels.  However, establishing NALs at levels appropriate to protect water quality 
standards is expected to lead to the identification of significant sources of pollutants 
in dry weather non-storm water discharges. 
 

11.  In addition to federal regulations cited in the Fact Sheet / Technical Report for the 
Order No. R9-2010-0016, monitoring and reporting required under Order No. R9-
2010-0016 is required pursuant to authority under CWC section 13383. 
 

12. With this Order, the San Diego Water Board has completed the re-issuance of the 
fourth iteration of the Phase I MS4 NPDES Permits for the Copermittees in the 
portions of San Diego County, Orange County, and Riverside County within the San 
Diego Region.  The NPDES Permit requirements issued to the Copermittees in each 
county have substantially the same core requirements such as discharge 
prohibitions, receiving water limitations, jurisdictional components, and monitoring.  
In addition, the Copermittees cooperate regionally to develop monitoring with the 
Southern California Stormwater Monitoring Coalition and to develop program 
effectiveness with the California Stormwater Quality Association.  Regional 
programs could improve the Copermittees’ compliance with other permit 
components such as development of the Hydromodification Management Plans and 
Retrofitting Existing Development with more consistent implementation and cost 
sharing. Re-issuing the NPDES Permit requirements within five years for three 
counties under three different permits requires the San Diego Water Board to 
expend significant time and resources for issuance of the permits through three 
separate public proceedings, thereby greatly reducing the time and resources 
available to oversee compliance. Multiple permits also create confusion for 
determining compliance among regulated entities, especially the land development 
community. The San Diego Water Board recognizes that issuing a single MS4 
permit for all Phase I entities in the San Diego Region will provide consistent 
implementation, improve communication among agencies within watersheds 
crossing multiple jurisdictions, and minimize staff resources spent with each permit 
renewal.  The San Diego Water Board plans to develop a single regional MS4 
permit prior to the expiration of this Order that will transfer the Copermittees' 
enrollment to the regional permit upon expiration of this Order.   
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F. PUBLIC PROCESS 
 
1. The San Diego Water Board has notified the Copermittees, all known interested 

parties, and the public of its intent to consider adoption of an Order prescribing 
waste discharge requirements that would serve to renew an NPDES permit for the 
existing MS4 discharges of pollutants in waters of the U.S. 
 

2. The San Diego Water Board has held a public hearing on November 10, 2010 and 
heard and considered all comments pertaining to the terms and conditions of this 
Order. 
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IT IS HEREBY ORDERED that the Copermittees, in order to meet the provisions 
contained in Division 7 of the CWC and regulations adopted thereunder, and the 
provisions of the CWA and regulations adopted thereunder, must each comply with the 
following: 
 
 
A. PROHIBITIONS AND RECEIVING WATER LIMITATIONS 
 
1. Discharges into and from MS4s in a manner causing, or threatening to cause, a 

condition of pollution, contamination, or nuisance (as defined in CWC section 
13050), in receiving waters of the state are prohibited.3 
 

2. Storm water discharges from MS4s containing pollutants which have not been 
reduced to the MEP are prohibited.3 
 

3. Discharges from MS4s that cause or contribute to the violation of water quality 
standards (designated beneficial uses, water quality objectives developed to protect 
beneficial uses, and the State policy with respect to maintaining high quality waters) 
are prohibited. 
 
a. Each Copermittee must comply with section A.3 and section A.4 as it applies to 

Prohibition 5 in Attachment A of this Order through timely implementation of 
control measures and other actions to reduce pollutants in storm water 
discharges in accordance with this Order, including any modifications.  If 
exceedance(s) of water quality standards persist notwithstanding implementation 
of this Order, the Copermittee must assure compliance with section A.3 and 
section A.4 as it applies to Prohibition 5 in Attachment A of this Order by 
complying with the following procedure: 
 
(1) Upon a determination by either the Copermittee or the San Diego Water 

Board that storm water MS4 discharges are causing or contributing to an 
exceedance of an applicable water quality standard, the Copermittee must 
notify the San Diego Water Board within 30 days and thereafter submit a 
report to the San Diego Water Board that describes best management 
practices (BMPs) that are currently being implemented and additional BMPs 
that will be implemented to prevent or reduce any pollutants that are causing 
or contributing to the exceedance of water quality standards.  The report may 
be incorporated in the Annual Report unless the San Diego Water Board4 
directs an earlier submittal.  The report must include an implementation 

                                            
3 This prohibition does not apply to MS4 discharges which receive subsequent treatment to reduce 
pollutants in storm water discharges to the MEP prior to entering receiving waters (e.g., low flow 
diversions to the sanitary sewer).  Runoff treatment and/or mitigation must occur prior to the discharge of 
runoff into receiving waters per finding E.7.   
4 The San Diego Water Board by prior resolution has delegated all matters that may legally be delegated 
to its Executive Officer to act on its behalf pursuant to CWC §13223.  Therefore, the Executive Officer is 
authorized to act on the San Diego Water Board’s behalf on any matter within this Order unless such 
delegation is unlawful under CWC §13223 or this Order explicitly states otherwise. 
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schedule.  The San Diego Water Board may require modifications to the 
report  
 

(2) Submit any modifications to the report required by the San Diego Water 
Board within 30 days of notification; 
 

(3) Within 30 days following acceptance of the report described above by the San 
Diego Water Board, the Copermittee must revise its JRMP and monitoring 
program to incorporate the approved modified BMPs that have been and will 
be implemented, the implementation schedule, and any additional monitoring 
required; and 
 

(4) Implement the revised JRMP and monitoring program in accordance with the 
approved schedule. 
 

b. The Copermittee must repeat the procedure set forth above to comply with the 
receiving water limitations for continuing or recurring exceedances of the same 
water quality standard(s) following implementation of scheduled actions unless 
directed to do otherwise by the San Diego Water Board’s Executive Officer. 
 

c. Nothing in section A.3 prevents the San Diego Water Board from enforcing any 
provision of this Order while the Copermittee prepares and implements the above 
report. 
 

4. In addition to the above prohibitions, discharges from MS4s are subject to all Basin 
Plan prohibitions cited in Attachment A to this Order. 

 
 
B. NON-STORM WATER DISCHARGES 
 
1. Each Copermittee must effectively prohibit all types of non-storm water discharges 

into its MS4 unless such discharges are either authorized by a separate NPDES 
permit; or not prohibited in accordance with sections B.2 and B.3 below. 
 

2. The following categories of non-storm water discharges are not prohibited unless a 
Copermittee or the San Diego Water Board identifies the discharge category as a 
source of pollutants to waters of the U.S.  Where the Copermittee(s) have identified 
a category as a source of pollutants, the category must be addressed as an illicit 
discharge and prohibited through ordinance, order or similar means.  The San Diego 
Water Board may identify categories of discharge that either require prohibition, or 
other controls for non-anthropogenic sources.  For a discharge category determined 
to be a source of pollutants, the Copermittee, under direction of the San Diego 
Water Board, must either prohibit the discharge category or develop and implement 
appropriate control measures for non-anthropogenic sources to prevent the 
discharge of pollutants to the MS4 and report to the San Diego Water Board 
pursuant to Section K.1 and K.3 of this Order.  The discharge categories are: 
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a. Diverted stream flows; 
b. Rising ground waters; 
c. Uncontaminated ground water infiltration [as defined at 40 CFR 35.2005(20)] to 

MS4s; 
d. Uncontaminated pumped ground water5; 
e. Foundation drains5; 
f. Springs; 
g. Water from crawl space pumps5; 
h. Footing drains5; 
i. Air conditioning condensation;  
j. Flows from riparian habitats and wetlands;  
k. Water line flushing6,7; 
l. Discharges from potable water sources not subject to NPDES Permit No. 

CAG679001, other than water main breaks; 
m. Individual residential car washing; and 
n. Dechlorinated swimming pool discharges8. 

 
3. Emergency fire fighting flows (i.e., flows necessary for the protection of life or 

property) do not require BMPs and need not be prohibited. 
 
a. As part of the JRMP, each Copermittee must develop and implement a program 

to address pollutants from non-emergency fire fighting flows (i.e., flows from 
controlled or practice blazes and maintenance activities) identified as significant 
sources of pollutants to waters of the U.S. 

 
b. Building fire suppression system maintenance discharges (e.g. sprinkler line 

flushing) contain waste.  Therefore, such discharges are to be prohibited by the 
Copermittees as illicit discharges through ordinance, order, or similar means. 
 

4. Each Copermittee must examine all dry weather effluent analytical monitoring results 
collected in accordance with section F.4 of this Order and Receiving Waters and 
MS4 Discharge Monitoring and Reporting Program No. R9-2010-0016 to identify 
water quality problems which may be the result of any non-prohibited discharge 
category(ies) identified above in section B.2.  Follow-up investigations must be 
conducted to identify and control, pursuant to section B.2, any non-prohibited 
discharge category(ies) listed above.  

                                            
5 Requires enrollment under Order R9-2008-002.  Discharges into the MS4 require authorization from the 
owner and operator of the MS4 system. 
6 This exemption does not include fire suppression sprinkler system maintenance and testing discharges.  
Those discharges may be regulated under Section B.3. 
7 Requires enrollment under Order R9-2002-0020. 
8 Excluding saline swimming pool discharges. 
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C. NON-STORM WATER DRY WEATHER ACTION LEVELS  
 
1. Each Copermittee, beginning no later than July 1, 2012, must implement the non-

storm water dry weather action level (NAL) monitoring as described in Attachment E 
of this Order. 
 

2. In response to an exceedance of an NAL, the Copermittee(s) having jurisdiction 
must investigate and seek to identify the source of the exceedance in a timely 
manner.  However, if any Copermittee identifies a number of NAL exceedances  that 
prevents it from adequately conducting source investigations at all sites in a timely 
manner, then that Copermittee may submit a prioritization plan and timeline that 
identifies the timeframe and planned actions to investigate and report its findings on 
all of the exceedances.  Depending on the source of the pollutant exceedance,  the  
Copermittee(s) having jurisdiction must take action as follows: 
 
a. If the Copermittee identifies the source of the exceedance as natural (non-

anthropogenically influenced) in origin and in conveyance into the MS4; then the 
Copermittee must report its findings and documentation of its source 
investigation to the San Diego Water Board in its Annual Report. 
 

b. If the Copermittee identifies the source of the exceedance as an illicit discharge 
or connection, then the Copermittee must eliminate the discharge to its MS4 
pursuant to Section F.4.f and report the findings, including any enforcement 
action(s) taken, and documentation of the source investigation to the San Diego 
Water Board in the Annual Report.  If the Copermittee is unable to eliminate the 
source of discharge prior to the Annual Report submittal, then the Copermittee 
must submit, as part of its Annual Report, its plan and timeframe to eliminate the 
source of the exceedance.  Those dischargers seeking to continue such a 
discharge must become subject to a separate NPDES permit prior to continuing 
any such discharge. 
 

c. If the Copermittee identifies the source of the exceedance as an exempted 
category of non-storm water discharge, then the Copermittees must determine if 
this is an isolated circumstance or if the category of discharges must be 
addressed through the prevention or prohibition of that category of discharge as 
an illicit discharge.  The Copermittee must submit its findings including a 
description of the steps taken to address the discharge and the category of 
discharge, to the San Diego Water Board for review in its Annual Report.  Such 
description must include relevant updates to or new ordinances, orders, or other 
legal means of addressing the category of discharge, and the anticipated 
schedule for doing so.  The Copermittees must also submit a summary of its 
findings with the Report of Waste Discharge. 
 

d. If the Copermittee identifies the source of the exceedance as a non-storm water 
discharge in violation or potential violation of an existing separate NPDES permit 
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(e.g. the groundwater dewatering permit), then the Copermittee must report, 
within three business days, the findings to the San Diego Water Board including 
all pertinent information regarding the discharger and discharge characteristics. 
 

e. If the Copermittee is unable to identify the source of the exceedance after taking 
and documenting reasonable steps to do so, then the Copermittee must perform 
additional focused sampling.  If the results of the additional sampling indicate a 
recurring exceedance of NALs with an unidentified source, then the Copermittee 
must update its programs within a year to address the common contributing 
sources that may be causing such an exceedance.  The Copermittee’s annual 
report must include these updates to its programs including, where applicable, 
updates to their watershed workplans (Section G.2), retrofitting consideration 
(Section F.3.d) and program effectiveness work plans (Section J.4). 
 

f. The Copermittees, or any interested party, may evaluate existing NALs and 
propose revised NALs for future Board consideration. 
 

3. NALs can help provide an assessment of the effectiveness of the prohibition of non-
storm water discharges and of the appropriateness of exempted non-storm water 
discharges.  An exceedance of an NAL does not alone constitute a violation of the 
provisions of this Order.  An exceedance of an NAL may indicate a lack of 
compliance with the requirement that Copermittees effectively prohibit all types of 
unauthorized non-storm water discharges into the MS4 or other prohibitions set forth 
in Sections A and B of this Order.  Failure to timely implement required actions 
specified in this Order following an exceedance of an NAL constitutes a violation of 
this Order.  Neither  the absence of exceedances of NALs nor compliance with 
required actions following observed exceedances, excuses any non-compliance with 
the requirement to effectively prohibit all types of unauthorized non-storm water 
discharges into the MS4s or any non-compliance with the prohibitions in Sections A 
and B of this Order.    During any annual reporting period in which one or more 
exceedances of NALs have been documented the Copermittee must report in 
response to Section C.2 above, a description of whether and how the observed 
exceedances did or did not result in a discharge from the MS4 that caused, or 
threatened to cause or contribute to a condition of pollution, contamination, or 
nuisance in the receiving waters. 
 

4. Monitoring of effluent will occur at the end-of-pipe prior to discharge into the 
receiving waters, with a focus on Major Outfalls, as defined in 40 CFR 122.26(B 5-6) 
and Attachment E of this Order.  The Copermittees must develop their monitoring 
plans to sample a representative percentage of major outfalls and identified stations 
within each hydrologic subarea.  At a minimum, outfalls that exceed any NALs once 
during any year must be monitored in the subsequent year.  Any station that does 
not exceed an NAL, or only has exceedances that are identified as natural in origin 
and conveyance into the MS4 pursuant to Section C.2.a, for 3 successive years may 
be replaced with a different station. 
 

RB-AR52328



Order No. R9-2010-0016 Page 23 of 88 November 10, 2010 

DIRECTIVES C: NON-STORM WATER DRY WEATHER ACTION LEVELS 

5. Each Copermittee must monitor for the non-storm water dry weather action levels, 
which are incorporated into this Order as follows: 
 
Action levels for discharges to inland surface waters:   

 
Table 3.a: General Constituents 

Parameter Units AMAL MDAL 
Instantaneous 

Maximum Basis 

Fecal Coliform 
MPN/ 
100 ml 

200A 
400B -  

BPO 

Enterococci 
MPN/ 
100 ml 33 - 61C 

BPO 

Turbidity NTU - 20  BPO 
pH Units Within limit of 6.5 to 8.5 at all times BPO 

Dissolved Oxygen mg/L 
Not less than 5.0 in WARM waters and not 
less than 6.0 in COLD waters 

 
BPO 

Total Nitrogen mg/L - 1.0 See MDAL BPO 
Total Phosphorus mg/L - 0.1 See MDAL BPO 
Methylene Blue Active 
Substances mg/L - 0.5 See MDAL 

 
BPO 

Iron mg/L - 0.3 See MDAL BPO 
Manganese mg/L - 0.05 See MDAL BPO 

A – Based on a minimum of not less than five samples for any 30-day period 
B – No more than 10 percent of total samples may exceed 400 per 100 ml during any 30 day period 
C – This Value has been set to Basin Plan Criteria for Designated Beach Areas 
BPO – Basin Plan Objective 
MDAL – Maximum Daily Action Level 
AMAL – Average Monthly Action Level 
 
 
Table 3.b: Priority Pollutants 

Freshwater (CTR) 

Parameter Units MDAL AMAL 
Cadmium ug/L ** ** 
Copper ug/L * * 
Chromium III ug/L ** ** 
Chromium VI (hexavalent) ug/L 16 8.1 
Lead ug/L * * 
Nickel ug/L ** ** 
Silver ug/L * * 
Zinc ug/L * * 

CTR – California Toxic Rule 
*- Action Levels developed on a case-by-case basis (see below) 
**- Action Levels developed on a case-by-case basis (see below), but calculated criteria are not to exceed Maximum 
Contaminant  Levels under the California Code of Regulations9 

                                            
9 California Code of Regulations, Title 22, Division 4, Chapter 15, Article 4, Section 64431. 
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The NALs for Cadmium, Copper, Chromium (III), Lead, Nickel, Silver and Zinc will 
be developed on a case-by-case basis because the freshwater criteria are based on 
site-specific water quality data (receiving water hardness).  For these priority 
pollutants, the following equations (40 CFR 131.38.b.2) will be required: 
 
Cadmium (Total Recoverable)  = exp(0.7852[ln(hardness)] -2.715) 
Chromium III (Total Recoverable) = exp(0.8190[ln(hardness)] + .6848) 
Copper (Total Recoverable)  = exp(0.8545[ln(hardness)] - 1.702) 
Lead (Total Recoverable)  = exp(1.273[ln(hardness)] - 4.705) 
Nickel (Total Recoverable)  = exp(.8460[ln(hardness)] + 0.0584) 
Silver (Total Recoverable)  = exp(1.72[ln(hardness)] - 6.52) 
Zinc (Total Recoverable)  = exp(0.8473[ln(hardness)] + 0.884) 

 
 
D. STORM WATER ACTION LEVELS 
 
1. The Copermittees must implement the Wet Weather MS4 Discharge Monitoring as 

described in Attachment E of this Order, and beginning three years after the Order 
adoption date, the Copermittees must annually evaluate their data compared to the 
Stormwater Action Levels (SALs).  At each monitoring station, a running average of 
twenty percent or greater of exceedances of any discharge of storm water from the 
MS4 to waters of the U.S. that exceed the SALs for each of the pollutants listed in 
Table 4 (below) requires the Copermittee(s) having jurisdiction to affirmatively 
augment and implement all necessary storm water controls and measures to reduce 
the discharge of the associated class of pollutants(s) to the MEP.  The Copermittees 
must utilize the exceedance information when adjusting and executing annual work 
plans, as required by this Order.  Copermittees must take the magnitude, frequency, 
and number of constituents exceeding the SAL(s), in addition to receiving water 
quality data and other information, into consideration when prioritizing and reacting 
to SAL exceedances in an iterative manner.  Failure to appropriately consider and 
react to SAL exceedances in an iterative manner creates a presumption that the 
Copermittee(s) have not reduced pollutants in storm water discharges to the MEP. 
 
Table 4.  Storm Water Action Levels 

Pollutant Action Level 
Turbidity (NTU) 126 
Nitrate & Nitrite total (mg/L) 2.6 
P total (mg/L) 1.46 
Cd total (μg/L) 3.0 
Cu total (μg/L) 127 
Pb total (μg/L) 250 
Zn total (μg/L) 976 
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2. The end-of-pipe assessment points for the determination of SAL compliance are 

major outfalls, as defined in 40 CFR 122.26(b)(5) and (b)(6) and Attachment E of 
this Order.  The Copermittees must develop their monitoring plans to sample a 
representative percentage of the major outfalls within each hydrologic subarea.  At a 
minimum, outfalls that exceed SALs must be monitored in the subsequent year.  Any 
station that does not exceed an SAL for 3 successive years may be replaced with a 
different station.  SAL samples must be 24 hour time-weighted composites. 
 

3. The absence of SAL exceedances does not relieve the Copermittees from 
implementing all other required elements of this Order. 
 

4. This Order does not regulate natural sources and conveyances into the MS4 of 
constituents listed in Table 5.  To be relieved of the requirements to take action as 
described in D.1 above, the Copermittee must demonstrate that the likely and 
expected cause of the SAL exceedance is not anthropogenic in nature.  This 
demonstration does not need to be repeated for subsequent exceedances of the 
same SAL at the same monitoring station. 
 

5. The SALs will be reviewed and updated at the end of every permit cycle.  The data 
collected pursuant to D.2 above and Attachment E can be used to create SALs 
based upon local data.  The purpose of establishing the SALs is that through the 
iterative and MEP process, outfall storm water discharges will meet all applicable 
water quality standards. 
 

 
E. LEGAL AUTHORITY 
 
1. Each Copermittee must establish, maintain, and enforce adequate legal authority 

within its jurisdiction to control pollutant discharges into and from its MS4 through 
ordinance, statute, permit, contract or similar means.  Nothing herein shall authorize 
a Copermittee or other discharger regulated under the terms of this order to divert, 
store or otherwise impound water if such action is reasonably anticipated to harm 
downstream water rights holders in the exercise of their water rights.  This legal 
authority must, at a minimum, authorize the Copermittee to: 
 
a. Control the contribution of pollutants in discharges of runoff associated with 

industrial and construction activity to its MS4 and control the quality of runoff from 
industrial and construction sites.  This requirement applies both to industrial and 
construction sites which have coverage under the statewide general industrial or 
construction storm water permits, as well as to those sites which do not. Grading 
ordinances must be updated and enforced as necessary to comply with this 
Order; 

b. Prohibit all identified illicit discharges not otherwise allowed pursuant to section 
B.2;  

c. Prohibit and eliminate illicit connections to the MS4; 
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d. Control the discharge of spills, dumping, or disposal of materials other than storm 
water to its MS4; 

e. Require compliance with conditions in Copermittee ordinances, permits, 
contracts or orders (i.e., hold dischargers to its MS4 accountable for their 
contributions of pollutants and flows); 

f. Utilize enforcement mechanisms to require compliance with Copermittee storm 
water ordinances, permits, contracts, or orders; 

g. Control the contribution of pollutants from one portion of the shared MS4 to 
another portion of the MS4 through interagency agreements among 
Copermittees;  

h. Control of the contribution of pollutants from one portion of the shared MS4 to 
another portion of the MS4 through interagency agreements with other owners of 
the MS4 such as the State of California Department of Transportation, the U.S. 
federal government, or sovereign Native American Tribes is encouraged; 

i. Carry out all inspections, surveillance, and monitoring necessary to determine 
compliance and noncompliance with local ordinances and permits and with this 
Order, including the prohibition on illicit discharges to the MS4.  This means the 
Copermittee must have authority to enter, monitor, inspect, take measurements, 
review and copy records, and require regular reports from industrial facilities 
discharging into its MS4, including construction sites;  

j. Require the use of BMPs to prevent or reduce the discharge of pollutants into 
MS4s from storm water to the MEP; and 

k. Require documentation on the effectiveness of BMPs implemented to reduce the 
discharge of storm water pollutants to the MS4 to the MEP. 
 

2. Each Copermittee must submit on or before June 30, 2012, a statement certified by 
its chief legal counsel that the Copermittee has taken the necessary steps to obtain 
and maintain full legal authority within its jurisdiction to implement and enforce each 
of the requirements contained in 40 CFR 122.26(d)(2)(i)(A-F) and this Order.  These 
statements must include: 
 
a. Citation of runoff related ordinances and the reasons they are enforceable; 
b. Identification of the local administrative and legal procedures available to 

mandate compliance with runoff related ordinances and therefore with the 
conditions of this Order, and a statement as to whether enforcement actions can 
be completed administratively or whether they must be commenced and 
completed in the judicial system; and 

c. A brief description of how runoff related ordinances are adopted and the process 
by which they may be challenged. 
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F. JURISDICTIONAL RUNOFF MANAGEMENT PROGRAM (JRMP) 
 
Each Copermittee must implement all requirements of section F of this Order no later 
than July 1, 2012, unless otherwise specified.   Upon adoption of this Order and until an 
updated JRMP is developed and implemented or July 1, 2012, whichever occurs first, 
each Copermittee must at a minimum implement its JRMP document, as the document 
was developed and amended to comply with the requirements of Order No. R9-2004-
001. 
 
Each Copermittee must develop and implement an updated JRMP for its jurisdiction no 
later than July 1, 2012.  Each updated JRMP must meet the requirements of section F 
of this Order, reduce the discharge of storm water pollutants from the MS4 to the MEP, 
effectively prohibit non-storm water discharges, and prevent runoff discharges from the 
MS4 from causing or contributing to a violation of water quality standards.  In addition, 
each Copermittee’s JRMP must identify all departments and positions within its 
jurisdiction that conduct runoff related activities, and their roles and responsibilities 
under this Order.  This identification must include an up to date organizational chart 
specifying these departments and key personnel.  
 
 
1. DEVELOPMENT PLANNING COMPONENT 

 
Each Copermittee must implement a program which meets the requirements of this 
section and (1) reduces Development Project discharges of storm water pollutants 
from the MS4 to the MEP; (2) prevents Development Project discharges from the 
MS4 from causing or contributing to a violation of water quality standards; (3) 
prevents illicit discharges into the MS4; and (4) manages increases in runoff 
discharge rates and durations from Development Projects that are likely to cause 
increased erosion of stream beds and banks, silt pollutant generation, or other 
impacts to beneficial uses and stream habitat due to increased erosive force. 
 
a. GENERAL PLAN 

 
Each Copermittee must revise as needed its General Plan or equivalent plan 
(e.g., Comprehensive, Master, or Community Plan) to include water quality and 
watershed protection principles and policies that direct land-use decisions and 
require implementation of consistent water quality protection measures for all 
development, redevelopment, and retrofit projects.  Examples of water quality 
and watershed protection principles and policies to be considered include the 
following: 
 
(1) Minimize the amount of impervious surfaces and directly connected 

impervious surfaces in areas of new development and redevelopment and 
where feasible slow runoff and maximize on-site infiltration of runoff. 
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(2) Implement pollution prevention methods supplemented by pollutant source 
controls and treatment BMPs. Use small collection strategies located at, or as 
close as possible to, the source (i.e., the point where water initially meets the 
ground) to minimize the transport of urban runoff and pollutants offsite and 
into an MS4. 
 

(3) Preserve, and where possible, create, or restore areas that provide important 
water quality benefits, such as riparian corridors, wetlands, and buffer zones. 
Encourage land acquisition of such areas. 
 

(4) Limit disturbances of natural water bodies and natural drainage systems 
caused by development including roads, highways, and bridges. 
 

(5) Prior to making land use decisions, utilize methods available to estimate 
increases in pollutant loads and flows resulting from projected future 
development. Require incorporation of BMPs to mitigate the projected 
increases in pollutant loads and flows. 
 

(6) Avoid development of areas that are particularly susceptible to erosion and 
sediment loss; or establish development guidance that identifies these areas 
and protects them from erosion and sediment loss. 
 

(7) Reduce pollutants associated with vehicles and increasing traffic resulting 
from development. 
 

(8) Post-development runoff from a site must not contain pollutant loads that 
cause or contribute to an exceedance of receiving water quality objectives 
and which have not been reduced to the MEP. 

 
b. ENVIRONMENTAL REVIEW PROCESS 

 
Each Copermittee must revise as needed its current environmental review 
processes to accurately evaluate water quality impacts and cumulative impacts 
and identify appropriate measures to avoid, minimize, and mitigate those impacts 
for all Development Projects. 

 

c. APPROVAL PROCESS CRITERIA AND REQUIREMENTS FOR ALL DEVELOPMENT 
PROJECTS 
 
For all proposed Development Projects, each Copermittee, during the planning 
process, and prior to project approval and issuance of local permits, must 
prescribe the necessary requirements so that Development Project discharges of 
storm water pollutants from the MS4 will be reduced to the MEP, will not cause or 
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contribute to a violation of water quality standards, and will comply with the 
Copermittee’s ordinances, permits, plans, and requirements, and with this Order.   
 
Performance Criteria:  Discharges from each approved development project must 
be subject to the following management measures: 
 
(1) Source control BMPs that reduce storm water pollutants of concern in runoff; 

prevent illicit discharges into the MS4; prevent irrigation runoff; storm drain 
system stenciling or signage; properly design outdoor material storage areas; 
properly design outdoor work areas; and properly design trash storage areas. 
 

(2) The following LID BMPs listed below must be implemented at all 
Development Projects where applicable and feasible. 
 
(a) Conserve natural areas, including existing trees, other vegetation, and 

soils; 
(b) Construct streets, sidewalks, or parking lot aisles to the minimum widths 

necessary, provided that public safety is not compromised; 
(c) Minimize the impervious footprint of the project; 
(d) Minimize soil compaction to landscaped areas; 
(e) Minimize disturbances to natural drainages (e.g., natural swales, 

topographic depressions, etc.); and 
(f) Disconnect impervious surfaces through distributed pervious areas. 

 
(3) Buffer zones for natural water bodies, where technically feasible.  Where 

buffer zones are technically infeasible, require project proponent to implement 
other buffers such as trees, access restrictions, etc. 
 

(4) Other measures necessary so that grading or other construction activities 
meet the provisions specified in section F.2 of this Order. 
 

(5) Submittal of documentation of a mechanism under which ongoing long-term 
maintenance of all structural post-construction BMPs will be conducted. 
 

(6) Infiltration and Groundwater Protection 
 
To protect groundwater quality, each Copermittee must apply restrictions to 
the use of treatment control BMPs that are designed to primarily function as 
large, centralized infiltration devices (such as large infiltration trenches and 
infiltration basins).  Such restrictions must be designed so that the use of 
such infiltration treatment control BMPs does not cause or contribute to an 
exceedance of groundwater quality objectives.  At a minimum, each treatment 
control BMP designed to primarily function as a centralized infiltration device 
must meet the restrictions below, unless the Development Project 
demonstrates to the Copermittee that a restriction is not necessary to protect 
groundwater quality.  The Copermittees may collectively or individually 
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develop alternative restrictions on the use of treatment control BMPs which 
are designed to primarily function as centralized infiltration devices.  
Alternative restrictions developed by the Copermittees can partially or wholly 
replace the restrictions listed below.  The restrictions do not apply to small 
infiltration systems dispersed throughout a development project. 
 
(a) Runoff must undergo pretreatment such as sedimentation or filtration prior 

to infiltration; 
 

(b) All dry weather flows containing significant pollutant loads must be 
diverted from infiltration devices and treated through other BMPs; 
 

(c) Pollution prevention and source control BMPs must be implemented at a 
level appropriate to protect groundwater quality at sites where infiltration 
treatment control BMPs are to be used; 
 

(d) Infiltration treatment control BMPs must be adequately maintained so that 
they remove storm water pollutants to the MEP; 
 

(e) The vertical distance from the base of any infiltration treatment control 
BMP to the seasonal high groundwater mark must be at least 10 feet.  
Where groundwater basins do not support beneficial uses, this vertical 
distance criteria may be reduced, provided groundwater quality is 
maintained; 
 

(f) The soil through which infiltration is to occur must have physical and 
chemical characteristics (such as appropriate cation exchange capacity, 
organic content, clay content, and infiltration rate) which are adequate for 
proper infiltration durations and treatment of runoff for the protection of 
groundwater beneficial uses;   
 

(g) Infiltration treatment control BMPs must not be used for areas of industrial 
or light industrial activity; and other high threat to water quality land uses 
and activities as designated by each Copermittee unless first treated or 
filtered to remove pollutants prior to infiltration; and  
 

(h) Infiltration treatment control BMPs must be located a minimum of 100 feet 
horizontally from any water supply wells. 
 

(7) Where feasible, landscaping with native or low water species shall be 
preferred in areas that drain to the MS4 or to waters of the U.S. 
 

(8) Rain water harvesting and water reuse, where feasible, must be encouraged 
as part of the site design and construction to reduce pollutants in storm water 
discharges to the MEP.
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d. STANDARD STORM WATER MITIGATION PLANS (SSMPS) – APPROVAL PROCESS 

CRITERIA AND REQUIREMENTS FOR PRIORITY DEVELOPMENT PROJECTS 
 
On or before June 30, 2012, the Copermittees must submit an updated SSMP, to 
the San Diego Water Board’s Executive Officer for a 30 day public review and 
comment period.  The San Diego Water Board’s Executive Officer has the 
discretion to determine whether to hold a public hearing or to limit public input to 
written comments.  Within 180 days of determination that the SSMP is in 
compliance with this Order’s provisions, each Copermittee must amend its local 
ordinances consistent with the updated SSMP, and begin implementing the 
updated SSMP.  Any updated local ordinances must be submitted to the San 
Diego Water Board with the Annual Report.  The SSMP must meet the 
requirements of section F.1.d of this Order to (1) reduce Priority Development 
Project discharges of storm water pollutants from the MS4 to the MEP, and (2) 
prevent Priority Development Project runoff discharges from the MS4 from 
causing or contributing to a violation of water quality standards.10  
 
(1) Definition of Priority Development Project: 

 
Priority Development Projects are:  
 
(a) All new Development Projects that fall under the project categories or 

locations listed in section F.1.d.(2), and  
 

(b) Those redevelopment projects that create, add, or replace at least 5,000 
square feet of impervious surfaces on an already developed site and the 
existing development and/or the redevelopment project falls under the 
project categories or locations listed in section F.1.d.(2).  Where 
redevelopment results in an increase of less than fifty percent of the 
impervious surfaces of a previously existing development, and the existing 
development was not subject to SSMP requirements, the numeric sizing 
criteria discussed in section F.1.d.(6) applies only to the addition or 
replacement, and not to the entire development.  Where redevelopment 

                                            
10 Updated SSMP and hydromodification requirements must apply to all priority projects or phases of 
priority projects which have not yet begun grading or construction activities at the time any updated 
SSMP or hydromodification requirement commences. If lawful prior approval of a project exists, whereby 
application of an updated SSMP or hydromodification requirement to the project is illegal, the updated 
SSMP or hydromodification requirement need not apply to the project. Updated Development Planning 
requirements set forth in Sections F.1. (a) through (h) of this Order must apply to all projects or phases of 
projects, unless, at the time any updated Development Planning requirement commences, the projects or 
project phases meet any one of the following conditions: (i) the project or phase has begun grading or 
construction activities; or (ii) a Copermittee determines that lawful prior approval rights for a project or 
project phase exist, whereby application of the Updated Development Planning requirement to the project 
is legally infeasible.  Where feasible, the Permittees must utilize the SSMP and hydromodification update 
periods to ensure that projects undergoing approval processes include application of the updated SSMP 
and hydromodification requirements in its plans. 
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results in an increase of more than fifty percent of the impervious surfaces 
of a previously existing development, the numeric sizing criteria applies to 
the entire development.   

 
(c) One acre threshold:  In addition to the Priority Development Project 

Categories identified in section F.1.d.(2), Priority Development Projects 
must also include all other post-construction pollutant-generating new 
Development Projects that result in the disturbance of one acre or more of 
land by July 1, 2012.11  
 

(2) Priority Development Project Categories 
 
Where a new Development Project feature, such as a parking lot, falls into a 
Priority Development Project Category, the entire project footprint is subject to 
SSMP requirements. 
 
(a) New development projects that create 10,000 square feet or more of 

impervious surfaces (collectively over the entire project site) including 
commercial, industrial, residential, mixed-use, and public projects.  This 
category includes development projects on public or private land which fall 
under the planning and building authority of the Copermittees. 
 

(b) Automotive repair shops.  This category is defined as a facility that is 
categorized in any one of the following Standard Industrial Classification 
(SIC) codes:  5013, 5014, 5541, 7532-7534, or 7536-7539. 
 

(c) Restaurants. This category is defined as a facility that sells prepared foods 
and drinks for consumption, including stationary lunch counters and 
refreshment stands selling prepared foods and drinks for immediate 
consumption (SIC code 5812), where the land area for development is 
greater than 5,000 square feet.  Restaurants where land development is 
less than 5,000 square feet must meet all SSMP requirements except for 
structural treatment BMP and numeric sizing criteria requirement F.1.d.(6) 
and hydromodification requirement F.1.h. 
 

(d) All hillside development greater than 5,000 square feet.  This category is 
defined as any development which creates 5,000 square feet of 
impervious surface which is located in an area with known erosive soil 
conditions, where the development will grade on any natural slope that is 
twenty-five percent or greater. 
 

(e) Environmentally Sensitive Areas (ESAs).  All development located within, 
or directly adjacent to, or discharging directly to an ESA (where 

                                            
11 Pollutant generating Development Projects are those projects that generate pollutants at levels greater 
than natural background levels. 
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discharges from the development or redevelopment will enter receiving 
waters within the ESA), which either creates 2,500 square feet of 
impervious surface on a proposed project site or increases the area of 
imperviousness of a proposed project site to 10 percent or more of its 
naturally occurring condition.  “Directly adjacent” means situated within 
200 feet of the ESA.  “Discharging directly to” means outflow from a 
drainage conveyance system that is composed entirely of flows from the 
subject development or redevelopment site, and not commingled with 
flows from adjacent lands. 
 

(f) Impervious parking lots 5,000 square feet or more and potentially exposed 
to runoff.  Parking lot is defined as a land area or facility for the temporary 
parking or storage of motor vehicles used personally, for business, or for 
commerce. 
 

(g) Street, roads, highways, and freeways.  This category includes any paved 
impervious surface that is 5,000 square feet or greater used for the 
transportation of automobiles, trucks, motorcycles, and other vehicles.  To 
the extent that the Copermittees develop revised standard roadway design 
and post-construction BMP guidance that comply with the provisions of 
Section F.1 of the Order, then public works projects that implement the 
revised standard roadway sections do not have to develop a project 
specific SSMP.  The standard roadway design and post-construction BMP 
guidance must be submitted with the Copermittee’s updated SSMP. 
 

(h) Retail Gasoline Outlets (RGOs).  This category includes RGOs that meet 
the following criteria: (a) 5,000 square feet or more or (b) a projected 
Average Daily Traffic (ADT) of 100 or more vehicles per day. 
 

(3) Pollutants of Concern 
 
As part of its local SSMP, each Copermittee must implement an updated 
procedure for identifying pollutants of concern for each Priority Development 
Project.  The procedure must address, at a minimum: (1) Receiving water 
quality (including pollutants for which receiving waters are listed as impaired 
under CWA section 303(d)); (2) Land-use type of the Development Project 
and pollutants associated with that land use type; and (3) Pollutants expected 
to be present on site. 
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(4) Low Impact Development BMP Requirements 
 
Each Copermittee must require each Priority Development Project to 
implement LID BMPs which will collectively minimize directly connected 
impervious areas, limit loss of existing infiltration capacity, and protect areas 
that provide important water quality benefits necessary to maintain riparian 
and aquatic biota, and/or are particularly susceptible to erosion and sediment 
loss. 
 
(a) The Copermittees must take the following measures to ensure that LID 

BMPs are implemented at Priority Development Projects:  
 
(i) Each Copermittee must require LID BMPs or make a finding of 

technical infeasibility for each Priority Development Project in 
accordance with the LID waiver program in Section F.1.d.(7); 

(ii) Each Copermittee must incorporate formalized consideration, such 
as thorough checklists, ordinances, and/or other means, of LID 
BMPs into the plan review process for Priority Development 
Projects; and 

(iii) On or before July 1, 2012, each Copermittee must review its local 
codes, policies, and ordinances and identify barriers therein to 
implementation of LID BMPs. Following the identification of these 
barriers to LID implementation, where feasible, the Copermittee 
must take, by the end of the permit cycle, appropriate actions to 
remove such barriers.  The Copermittees must include this review 
with the updated JRMP. 
 

(b) The following LID BMPs must be implemented at each Priority 
Development Project: 
 
(i) Maintain or restore natural storage reservoirs and drainage 

corridors (including depressions, areas of permeable soils, swales, 
and ephemeral and intermittent streams) to the extent feasible12. 

(ii) Projects with landscaped or other pervious areas must, where 
feasible, properly design and construct the pervious areas to 
effectively receive and infiltrate, retain and/or treat runoff from 
impervious areas, prior to discharge to the MS4.  Soil compaction 
for these areas must be minimized.  The amount of the impervious 
areas that are to drain to pervious areas must be based upon the 
total size, soil conditions, slope, and other pertinent factors. 

(iii) Projects with low traffic areas and appropriate soil conditions must 
be constructed with permeable surfaces. 

                                            
12 Priority Development Projects proposing to dredge or fill materials in waters of the U.S. must obtain a 
CWA Section 401 Water Quality Certification. Priority Development Projects proposing to dredge or fill 
waters of the State must obtain Waste Discharge Requirements. 
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(c) LID BMPs sizing criteria: 

 
(i) LID BMPs must be sized and designed to ensure onsite retention 

without runoff, of the volume of runoff produced from a 24-hour 85th 
percentile storm event13 (“design capture volume”); 

(ii) If onsite retention14 LID BMPs are technically infeasible per section 
F.1.d.(7)(b), other LID BMPs may treat any volume that is not 
retained onsite provided that the total volume of the other LID 
BMPs, including pore spaces and pre-filter detention volume, are 
sized to hold at least 0.75 times the portion of the design capture 
volume that is not retained onsite.  The LID BMPs must be 
designed for an appropriate surface loading rate to prevent erosion, 
scour and channeling within the BMP.  
 

(d) If it is shown to be technically infeasible per Section F.1.d.(7)(b) to retain 
and/or treat the remaining volume up to and including the design capture 
volume using LID BMPs, then the project must implement conventional 
treatment control BMPs in accordance with Section F.1.d.(6) below and 
must participate in the LID waiver program in Section F.1.d.(7). 
 

(e) All LID BMPs must be designed and implemented with measures to avoid 
the creation of nuisance or pollution associated with vectors, such as 
mosquitoes, rodents, and flies. 
 

(5) Source Control BMP Requirements 
 
Each Copermittee must require each Priority Development Project to 
implement applicable source control BMPs.  The source control BMPs to be 
required must: 
 
(a) Prevent illicit discharges into the MS4; 
(b) Minimize storm water pollutants of concern in runoff; 
(c) Eliminate irrigation runoff; 

                                            
13 This volume is not a single volume to be applied to all of Riverside County.  The size of the 85th 
percentile storm event is different for various parts of the County.  The Copermittees are encouraged to 
calculate the 85th percentile storm event for each of its jurisdictions using local rain data pertinent to its 
particular jurisdiction (0.6 inch standard is a rough average for the County and should only be used where 
appropriate rain data is not available).  In addition, isopluvial maps may be used to extrapolate rainfall 
data to areas where insufficient data exists in order to determine the volume of the local 85th percentile 
storm event in such areas.  Where the Copermittees will use isopluvial maps to determine the 85th 
percentile storm event in areas lacking rain data, the Copermittees must describe their method for using 
isopluvial maps in its SSMPs. 
14 Infiltration LID BMPs are the preferred method for onsite retention, but does not preclude the use and 
implementation of all other retention LID BMPs (e.g. evapotranspiration, evaporation, and/or harvest), 
where technically feasible, prior to considering biofiltration LID BMPs for treatment of the design capture 
volume that is not otherwise retained onsite. 
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(d) Include storm drain system stenciling or signage; 
(e) Include properly designed outdoor material storage areas; 
(f) Include properly designed outdoor work areas; 
(g) Include properly designed trash storage areas; and 
(h) Include water quality protection requirements applicable to individual 

priority project categories. 
 

(6) Treatment Control BMP Requirements 
 
Each Copermittee must require each Priority Development Project that meets 
the Copermittee’s technical infeasibility criteria in Section F.1.d(7) below, to 
implement conventional treatment control BMPs to treat the portion of the 
“design capture volume” that was not treated by LID BMPs per Section 
F.1.d(4) above.  Conventional treatment control BMPs must meet the 
following requirements: 
 
(a) All treatment control BMPs for a single Priority Development Project must 

collectively be sized to comply with the following numeric sizing criteria: 
 
(i) Volume-based treatment control BMPs must be designed to 

mitigate (infiltrate, filter, or treat) the remaining portion of the design 
capture volume that was not retained and/or treated with LID 
BMPs; or  
 

(ii) Flow-based treatment control BMPs must be designed to mitigate 
(filter, or treat) either: a) the maximum flow rate of runoff produced 
from a rainfall intensity of 0.2 inch of rainfall per hour, for each hour 
of a storm event; or b) the maximum flow rate of runoff produced by 
the 85th percentile hourly rainfall intensity (for each hour of a storm 
event), as determined from the local historical rainfall record, 
multiplied by a factor of two. 
 

(b) All treatment control BMPs for Priority Development Projects must, at a 
minimum: 
 
(i) Be ranked with high or medium pollutant removal efficiency for the 

project’s most significant pollutants of concern, as the pollutant 
removal efficiencies are identified in the Copermittees’ SSMP.  
Treatment control BMPs with a low removal efficiency ranking must 
only be approved by a Copermittee when a feasibility analysis has 
been conducted which exhibits that implementation of treatment 
control BMPs with high or medium removal efficiency rankings are 
infeasible for a Priority Development Project or portion of a Priority 
Development Project. 

(ii) Be correctly sized and designed so as to remove storm water 
pollutants to the MEP. 
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(c) Target removal of pollutants of concern from runoff. 

 
(d) Be implemented close to pollutant sources, and prior to discharging into 

waters of the U.S. 
 

(e) Include proof of a mechanism under which ongoing long-term 
maintenance will be conducted to ensure proper maintenance for the life 
of the project.  The mechanisms may be provided by the project proponent 
or Copermittee. 
 

(f) Be designed and implemented with measures to avoid the creation of 
nuisance or pollution associated with vectors, such as mosquitoes, 
rodents, and flies. 
 

(7) Low Impact Development (LID) BMP Waiver Program 
 
The Copermittees must develop, collectively or individually, a LID waiver 
program for incorporation into the SSMP, which would allow a Priority 
Development Project to substitute implementation of all or a portion of 
required LID BMPs in Section F.1.d(4) with implementation of treatment 
control BMPs and either 1) on-site mitigation, 2) an off-site mitigation project, 
and/or 3) other mitigation developed by the Copermittees.  The Copermittees 
must submit the LID waiver program as part of their updated SSMP.  At a 
minimum, the program must meet the requirements below: 
 
(a) Prior to implementation, the LID waiver program must clearly exhibit that it 

will not allow Priority Development Projects to result in a net impact (after 
consideration of any mitigation) from pollutant loadings over and above 
the impact caused by projects meeting the onsite LID retention 
requirements; 
 

(b) For each Priority Development Project participating, the Copermittee must 
find  that it is technically infeasible to implement LID BMPs that comply 
with the requirements of Section F.1.(d)(4).  The Copermittee(s) must 
develop criteria to determine the technical feasibility of implementing LID 
BMPs .  Each Priority Development Project participating must demonstrate 
that LID BMPs were implemented as much as feasible given the site’s 
unique conditions.  Technical infeasibility may result from conditions 
including, but not limited to: 
 
(i) Locations that cannot meet the infiltration and groundwater 

protection requirements in section F.1.c.(6) for large, centralized 
infiltration BMPs.  Where infiltration is technically infeasible, the 
project must still examine the feasibility of other onsite LID BMPs; 

(ii) Insufficient demand for storm water reuse; 
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(iii) Smart growth and infill or redevelopment locations where the 
density and/or nature of the project would create significant 
difficulty for compliance with the LID BMP requirements; and 

(iv) Other site, geologic, soil, or implementation constraints identified in 
the Copermittees updated SSMP document. 
 

(c) Each Priority Development Project that participates in the LID waiver 
program must mitigate for the pollutant loads expected to be discharged 
due to not implementing the LID retention BMPs in section F.1.d.(4).  The 
pollutant loading must be estimated for each project participating in the 
LID waiver program.  The estimated impacts from not implementing the 
required LID retention BMPs in section F.1.d.(4) must be fully mitigated.  
Mitigation projects must be implemented within the same hydrologic unit 
as the Priority Development Project.  Mitigation projects outside of the 
hydrologic subarea but within the same hydrologic unit may be approved 
provided that the project proponent demonstrates that mitigation projects 
within the same hydrologic subarea are infeasible and that the mitigation 
project will address similar beneficial use impacts as expected from the 
Priority Development Projects pollutant load.  Onsite mitigation may 
include increasing the conventional treatment sizing factors to achieve 
pollutant load removal equal to or greater than the pollutant load removal 
expected from implementing onsite retention of the design capture 
volume.  Offsite mitigation projects may include green streets projects, 
existing development retrofit projects, retrofit incentive programs, regional 
BMPs and/or riparian restoration projects.  Project applicants seeking to 
utilize these alternative compliance provisions may propose other offsite 
mitigation projects, which the Copermittees may approve if they meet the 
requirements of this subpart. 
 

(d) A Copermittee may choose to implement additional mitigation programs 
(e.g., pollutant credit system, mitigation fund) as part of the LID waiver 
program provided that the mitigation program clearly exhibits that it will not 
allow Priority Development Projects to result in a net impact from pollutant 
loadings over and above the impact caused by projects meeting LID 
requirements.  Any additional mitigation programs that a Copermittee 
chooses to implement must be submitted to the San Diego Water Board 
Executive Officer for review and acceptance prior to implementation. 
 

(8) LID and Treatment Control BMP Standards 
 
(a) As part of the SSMP, each Copermittee must develop and require Priority 

Development Projects to implement siting, design, and maintenance 
criteria for each LID and treatment control BMP listed in the SSMP to 
determine feasibility and applicability and so that implemented LID and 
treatment control BMPs are constructed correctly and are effective at 
pollutant removal, runoff control, and vector minimization.  Development of 
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BMP design worksheets which can be used by project proponents is 
encouraged.     
 

(b) LID and treatment control BMPs implemented at any Priority Development 
Projects must mitigate (treat through infiltration, settling, filtration or other 
unit processes) the required volume or flow of runoff from all developed 
portions of the project, including landscaped areas. 
 

(c) All LID and treatment control BMPs must be located so as to remove 
pollutants from runoff prior to its discharge to any receiving waters.  
Multiple Priority Development Projects may use shared post-construction 
BMPs as long as construction of any shared BMP is completed prior to the 
use or occupation of any Priority Development Project from which the 
BMP will receive runoff.  Post construction BMPs must not be constructed 
within a waters of the U.S. or waters of the State. 
 

(9) Implementation Process 
 
(a) As part of its local SSMP, each Copermittee must implement a process to 

verify compliance with SSMP requirements.  The process must identify at 
what point in the planning process Priority Development Projects will be 
required to meet SSMP requirements and at a minimum, the Priority 
Development Project must implement the required post-construction 
BMPs prior to occupancy and/or the intended use of any portion of that 
project.  The process must also include identification of the roles and 
responsibilities of various municipal departments in implementing the 
SSMP requirements, as well as any other measures necessary for the 
implementation of SSMP requirements. 
 

(b) Each Copermittee must establish a mechanism not only to track post-
construction BMPs, but also to ensure that appropriate easements and 
ownerships are properly recorded in public records and the information is 
conveyed to all appropriate parties when there is a change in project or 
site ownership. 
 

(10) Post-construction BMP Review 
 
(a) The Copermittees must review and update the BMPs that are listed in 

their SSMP as options for treatment control.  At a minimum, the update 
must include removal of obsolete or ineffective BMPs and addition of LID 
BMPs that can be used for treatment, such as bioretention cells, 
bioretention swales, etc.  The update must also add appropriate LID BMPs 
to any tables or discussions in the local SSMPs addressing pollutant 
removal efficiencies of treatment control BMPs.  In addition, the update 
must include review and revision where necessary of treatment control 
BMP pollutant removal efficiencies.   
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(b) The update must incorporate findings from BMP effectiveness studies 

conducted by the Copermittees for projects funded wholly or in part by the 
State Water Board or Regional Water Boards.   
 

(c) Each Copermittee must implement a mechanism for annually 
incorporating findings from local treatment BMP effectiveness studies 
(e.g., ones conducted by, or on-behalf of, public agencies in Riverside 
County) into SSMP project reviews and permitting. 
 

e. BMP CONSTRUCTION VERIFICATION 
 
Prior to occupancy and/or intended use of any portion of the Priority 
Development Project subject to SSMP requirements, each Copermittee must 
inspect the constructed site design, source control, and treatment control BMPs 
applicable to the constructed portion of the project to verify that they have been 
constructed and are operating in compliance with all specifications, plans, 
permits, ordinances, and this Order.   
 

f. BMP MAINTENANCE TRACKING 
 
(1) Inventory of SSMP projects:  Each Copermittee must develop and maintain a 

watershed-based database to track and inventory all projects constructed 
within their jurisdiction, that have a final approved SSMP (SSMP projects), 
and its structural post-construction BMPs implemented therein since July, 
2005.  LID BMPs implemented on a lot by lot basis at single family residential 
houses, such as rain barrels, are not required to be tracked or inventoried.  At 
a minimum, the database must include information on BMP type(s), location, 
watershed, date of construction, party responsible for maintenance, dates and 
findings of maintenance verifications, and corrective actions, including 
whether the site was referred to the local vector control agency or 
department. 
 

(2) Each Copermittee must verify that approved post-construction BMPs are 
operating effectively and have been adequately maintained by implementing 
the following measures: 
 
(a) The designation of high priority SSMP Projects must consider  the 

following: 
 
(i) BMP size,  
(ii) Recommended maintenance frequency,  
(iii) Likelihood of operational and maintenance issues,  
(iv) Location,  
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(v) Receiving water quality, 
(vi) Compliance record, 
(vii) Land use, and 
(viii) Other pertinent factors; 

 
At a minimum, high priority projects include those projects that generate 
pollutants (prior to treatment) within the tributary area of and within the 
same hydrologic subarea as a 303(d) listed waterbody impaired for that 
pollutant; or those projects generating pollutants within the tributary area 
for and within the same hydrologic subarea as an observed action level 
exceedance of that pollutant. 
 

(b) Beginning on July 1, 2012, each Copermittee must verify that the required 
structural post-construction BMPs on the inventoried SSMP projects have 
been implemented, are maintained, and are operating effectively through 
inspections, self-certifications, surveys, or other equally effective 
approaches with the following conditions: 
 
(i) The implementation, operation, and maintenance of all (100 

percent) approved and inventoried final project public and private 
SSMPs (a.k.a. WQMPs) must be verified every five years; 

(ii) All (100 percent) projects with BMPs that are high priority must be 
inspected by the Copermittee annually prior to each rainy season; 

(iii) All (100 percent) Copermittee projects with BMPs must be 
inspected by the Copermittee annually; 

(iv) At the discretion of the Copermittee, its inspections may be 
coordinated with the facility inspections implemented pursuant to 
section F.3. of this Order; 

(v) For verifications performed through a means other than direct 
Copermittee inspection, adequate documentation must be 
submitted to the Copermittee to provide assurance that the required 
maintenance has been completed; 

(vi) Appropriate follow-up measures (including re-inspections, 
enforcement, maintenance, etc.) must be conducted to ensure the 
treatment BMPs continue to reduce storm water pollutants as 
originally designed; and 

(vii) Inspections must note observations of vector conditions, such as 
mosquitoes.  Where conditions are identified as contributing to 
mosquito production, the Copermittee must notify its local vector 
control agency. 
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g. ENFORCEMENT OF DEVELOPMENT SITES 

 
Each Copermittee must enforce its storm water ordinance for all development 
projects as necessary to maintain compliance with this Order.  Copermittee 
ordinances or other regulatory mechanisms must include appropriate sanctions 
to achieve compliance.  Sanctions must include the following tools or their 
equivalent:  Non-monetary penalties, fines, bonding requirements, liens, and/or 
permit or occupancy denials for non-compliance. 
 

h. HYDROMODIFICATION – LIMITATIONS ON INCREASES OF RUNOFF DISCHARGE RATES 
AND DURATIONS15 
 
Each Copermittee shall collaborate with the other Copermittees to develop and 
implement a Hydromodification Management Plan (HMP) to manage increases in 
runoff discharge rates and durations from all Priority Development Projects. 
The HMP must be incorporated into the SSMP and implemented by each 
Copermittee so that estimated post-project runoff discharge rates and durations 
must not exceed pre-development discharge rates and durations.  Where the 
proposed project is located on an already developed site, the pre-project 
discharge rate and duration must be that of the pre-developed, naturally 
occurring condition.  The draft HMP must be submitted to the San Diego Water 
Board on or before June 30, 2013.  The HMP will be made available for public 
review and comment and the San Diego Water Board Executive Officer will 
determine whether to hold a public hearing before the full San Diego Water 
Board or whether public input will be through written comments to the Executive 
Officer only. 
 
(1) The HMP must:  

 
(a) Identify a method for assessing susceptibility and geomorphic stability of 

channel segments which receive runoff discharges from Priority 
Development Projects.  A performance standard must be established that 
ensures that the geomorphic stability within the channel will not be 
compromised as a result of receiving runoff discharges from Priority 
Development Projects.

                                            
15 Updated SSMP and hydromodification requirements must apply to all Priority Development Projects or 
phases of Priority Development Projects which have not yet begun grading or construction activities at the 
time any updated SSMP or hydromodification requirement commences.  If a Copermittee determines that 
lawful prior approval of a project exists, whereby application of an updated SSMP or hydromodification 
requirement to the project is legally infeasible, the updated SSMP or hydromodification requirement need 
not apply to the project.  The Copermittees must utilize the SSMP and hydromodification update periods 
to ensure that projects undergoing approval processes include application of the updated SSMP and 
hydromodification requirements in its plans. 
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(b) Identify a range of runoff flows16 based on continuous simulation of the 

entire rainfall record (or other analytical method proposed by the 
Copermittees and deemed acceptable by the San Diego Water Board) for 
which Priority Development Project post-project runoff flow rates and 
durations must not exceed pre-development (naturally occurring) runoff 
flow rates and durations by more than 10 percent, where the increased 
flow rates and durations will result in increased potential for erosion or 
other significant adverse impacts to beneficial uses.  The lower boundary 
of the range of runoff flows identified must correspond with the critical 
channel flow that produces the critical shear stress that initiates channel 
bed movement or that erodes the toe of channel banks.  The identified 
range of runoff flows may be different for specific watersheds, channels, or 
channel reaches.  In the case of an artificially hardened (concrete lined, rip 
rap, etc.) channel, the lower boundary of the range of runoff flows 
identified must correspond with the critical channel flow that produces the 
critical shear stress that initiates channel bed movement or that erodes the 
toe of channel banks of a comparable natural channel (i.e. non-hardened, 
pre-development). 
 

(c) Identify a method to assess and compensate for the loss of sediment 
supply to streams due to development.  A performance and/or design 
standard must be created and required to be met by Priority Development 
Projects to ensure that the loss of sediment supply due to development 
does not cause or contribute to increased erosion within channel 
segments downstream of Priority Development Project discharge points. 
 

(d) Designate and require Priority Development Projects to implement control 
measures so that (1) post-project runoff flow rates and durations do not 
exceed pre-development (naturally occurring) runoff flow rates and 
durations by more than 10 percent for the range of runoff flows identified 
under section F.1.h.(1)(b), where the increased flow rates and durations 
will result in increased potential for erosion or other significant adverse 
impacts to beneficial uses; (2) post-project runoff flow rates and durations 
do not result in channel conditions which do not meet the channel 
standard developed under section F.1.h.(1)(a) for channel segments 
downstream of Priority Development Project discharge points; and (3) the 
design of the project and/or control measures compensate for the loss of 
sediment supply due to development. 
 
 
 

                                            
16 The identified range of run off flows to be controlled should be expressed in terms of peak flow rates of 
rainfall events, such as “10% of the pre-development 2-year runoff event up to the pre-development 10-
year runoff event.” 
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(e) Include a protocol to evaluate potential hydrograph change impacts to 
downstream watercourses from Priority Development Projects to meet the 
range of runoff flows identified under Section F.1.h.(1)(b). 

 
(f) Include other performance criteria (numeric or otherwise) for Priority 

Development Projects as necessary to prevent runoff from the projects 
from increasing and/or continuing unnatural rates of erosion of channel 
beds and banks, silt pollutants generation, or other impacts to beneficial 
uses and stream habitat due to increased erosive force. 
 

(g) Include a review of pertinent literature. 
 

(h) Identify areas within the Santa Margarita Hydrologic Unit for potential 
opportunities to restore or rehabilitate stream channels with historic 
hydromodification of receiving waters that are tributary to documented low 
or very low Index of Biotic Integrity (IBI) scores.  
 

(i) Include a description of how the Copermittees will incorporate the HMP 
requirements into their local approval processes. 
 

(j) Include criteria on selection and design of management practices and 
measures (such as detention, retention, and infiltration) to control flow 
rates and durations and address potential hydromodification impacts. 
 

(k) Include technical information, including references, supporting any 
standards and criteria proposed. 
 

(l) Include a description of inspections and maintenance to be conducted for 
management practices and measures to control flow rates and durations 
and address potential hydromodification impacts. 
 

(m)Include a description of monitoring and other program evaluations to be 
conducted to assess the effectiveness of implementation of the HMP.  
Monitoring and other program evaluations must include an evaluation of 
changes to physical (e.g., cross-section, slope, discharge rate, vegetation, 
pervious/impervious area) and biological (e.g., habitat quality, benthic flora 
and fauna, IBI scores) conditions of receiving water channels as areas 
with Priority Development Projects are constructed (i.e. pre- and post-
project), as appropriate. 

 
(n) Include mechanisms for assessing and addressing cumulative impacts of 

Priority Development Projects within a watershed on channel morphology. 
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(2) In addition to the control measures that must be implemented by Priority 
Development Projects per section F.1.h.(1)(d), the HMP must include a suite 
of management measures that can be used on Priority Development Projects 
to mitigate hydromodification impacts, protect and restore downstream 
beneficial uses and prevent or further prevent adverse physical changes to 
downstream channels.  The measures must be based on a prioritized 
consideration of the following elements in this order: 
 
(a) Site design control measures; 
(b) On-site management measures;  
(c) Regional control measures located upstream of receiving waters; and 
(d) In-stream management and control measures. 
 
Where stream channels are adjacent to, or are to be modified as part of a 
Priority Development Project, management measures must include buffer 
zones and setbacks.  The suite of management measures must also include 
stream restoration as a viable option to achieve the channel standard in 
section F.1.h.(1)(a).  In-stream controls used as management measures to 
protect and restore downstream beneficial uses and for preventing or 
minimizing further adverse physical changes must not include the use of non-
naturally occurring hardscape materials such as concrete, riprap, gabions, 
etc. to reinforce stream channels. 
 

(3) As part of the HMP, the Copermittees may develop a waiver program that 
allows a redevelopment Priority Development Project, as defined in Section 
F.1.d.(1)(b), to implement offsite mitigation measures. A waiver may be 
granted if onsite management and control measures are technically infeasible 
to fully achieve post-project runoff flow rates and durations that do not exceed 
the pre-development (naturally occurring) runoff flow rates and durations.  
Redevelopment projects that are granted a waiver under the program must 
not have post-project runoff flow rates and durations that exceed the pre-
project runoff flow rates and durations.  The estimated incremental 
hydromodification impacts from not achieving the pre-development (naturally 
occurring) runoff flow rates and durations for the project site must be fully 
mitigated.  The offsite mitigation must be within the same stream channel 
system to which the project discharges.  Mitigation projects not within the 
same stream channel system but within the same hydrologic unit may be 
approved provided that the project proponent demonstrates that mitigation 
within the same stream channel is infeasible and that the mitigation project 
will address similar impacts as expected from the project. 
 

(4) Each individual Copermittee has the discretion to not require Section F.1.h. at 
Priority Development Projects where the project: 
 

(a) Discharges storm water runoff into underground storm drains discharging 
directly to water storage reservoirs and lakes; 
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(b) Discharges storm water runoff into conveyance channels whose bed and 
bank are concrete lined all the way from the point of discharge to water 
storage reservoirs and lakes; or  

(c) Discharges storm water runoff into other areas identified in the HMP as 
acceptable to not need to meet the requirements of Section F.1.h by the 
San Diego Water Board Executive Officer. 

 
(5) HMP Reporting and Implementation 

 
(a) On or before June 30, 2013, the Copermittees must submit to the San 

Diego Water Board a draft HMP that has been reviewed by the public, 
including the identification of the appropriate limiting range of flow rates 
per section F.1.h.(1)(b). 
 

(b) Within 180 days of receiving San Diego Water Board comments on the 
draft HMP, the Copermittees must submit a final HMP that addressed the 
San Diego Water Board’s comments. 
 

(c) Within 90 days of receiving a determination of adequacy from the San 
Diego Water Board, each Copermittee must incorporate and implement 
the HMP for all Priority Development Projects. 
 

(d) Prior to acceptance of the HMP by the San Diego Water Board, the early 
implementation measures likely to be included in the HMP must be 
encouraged by the Copermittees. 
 

(6) Interim Hydromodification Criteria 
 
Immediately following adoption of this Order and until the final HMP required 
by this Order has been determined by the San Diego Water Board to be 
adequate, each Copermittee must ensure that all Priority Development 
Projects are implementing the hydromodification (aka Hydrologic Condition of 
Concern) requirements found in Section 4.4 of the 2006 Riverside County 
WQMP (updated in 2009) unless one of the following conditions in lieu of 
those specified in the WQMP are met:  
 
(a) Runoff from the Priority Development Project discharges (1) directly to a 

conveyance channel or storm drain that is concrete lined all the way from 
the point of discharge to the ocean, bay, lagoon, water storage reservoir 
or lake; and (2)  the discharge is in full compliance with Copermittee 
requirements for connections and discharges to the MS4 (including both 
quality and quantity requirements); and (3) the discharge will not cause 
increased upstream or downstream erosion or adversely impact 
downstream habitat; and (4) the discharge is authorized by the 
Copermittee.
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F.1.i. UNPAVED ROADS DEVELOPMENT 

(b) The Priority Development Project disturbs less than one acre.  The 
Copermittee has the discretion to require a project specific WQMP to 
address hydrologic condition concerns on projects less than one acre on a 
case by case basis.  The disturbed area calculation should include all 
disturbances associated with larger common plans of development. 
 

(c) The runoff flow rate, volume, velocity, and duration for the post-
development condition of the Priority Development Project do not exceed 
the pre-development (i.e. naturally occurring) condition for the 2-year, 24-
hour and 10-year, 24-hour rainfall events.  This condition must be 
substantiated by hydrologic modeling acceptable to the Copermittee. 
 

Once a final HMP is determined to be adequate and is required to be 
implemented, compliance with the final HMP is required by this Order and 
compliance with the 2004 WQMP (updated in 2009) or the in-lieu interim 
hydromodification criteria set forth above no longer satisfies the requirements 
of this Order. 
 

(7) No part of section F.1.h eliminates the Copermittees’ responsibilities for 
implementing the Low Impact Development requirements under section 
F.1.d.(4).  
 

i. UNPAVED ROADS DEVELOPMENT 
 
The Copermittees must develop, where they do not already exist, and implement 
or require implementation of erosion and sediment control BMPs after 
construction of new unpaved roads.  At a minimum, the BMPs must include the 
following, or alternative BMPs that are equally effective: 
 
(1) Practices to minimize road related erosion and sediment transport;  
(2) Grading of unpaved roads to slope outward where consistent with road 

engineering safety standards; 
(3) Installation of water bars as appropriate; and 
(4) Unpaved roads and culvert designs that do not impact creek functions and 

where applicable, that maintain migratory fish passage. 
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2. CONSTRUCTION COMPONENT 
 
Each Copermittee must implement a construction program which meets the 
requirements of this section, prevents illicit discharges into the MS4, implements and 
maintains structural and non-structural BMPs to reduce pollutants in storm water 
runoff from construction sites to the MS4, reduces construction site discharges of 
storm water pollutants from the MS4 to the MEP, and prevents construction site 
discharges from the MS4 from causing or contributing to a violation of water quality 
standards. 

 
a. ORDINANCE UPDATE 

 
By July 1, 2012, each Copermittee must review and update its grading 
ordinances and other ordinances as necessary to achieve full compliance with 
this Order, including requirements for the implementation of all designated BMPs 
and other measures. 
 

b. SOURCE IDENTIFICATION 
 
Each Copermittee must maintain an updated watershed-based inventory of all 
construction sites within its jurisdiction.  The use of an automated database 
system, such as Geographical Information Systems (GIS) is strongly 
encouraged. 

 
c. SITE PLANNING AND PROJECT APPROVAL PROCESS 

 
Each Copermittee must incorporate consideration of potential water quality 
impacts prior to approval and issuance of construction and grading permits. 
 
(1) Each construction and grading permit must require proposed construction 

sites to implement designated BMPs and other measures so that illicit 
discharges into the MS4 are prevented, storm water pollutants discharged 
from the site will be reduced to the MEP, and construction discharges from 
the MS4 are prevented from causing or contributing to a violation of water 
quality standards. 
 

(2) Prior to permit issuance, the project proponent’s runoff management plan (or 
equivalent construction BMP plan) must be required to comply, and reviewed 
to verify compliance with the local grading ordinance, other applicable local 
ordinances, and this Order. 
 

(3) Prior to permit issuance, each Copermittee must verify that project 
proponents subject to California’s statewide General NPDES Permit for Storm 
Water Discharges Associated With Construction Activities, (hereinafter 
General Construction Permit), have existing coverage under the General 
Construction Permit. 
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d. BMP IMPLEMENTATION 

 
(1) Designate BMPs:  Each Copermittee must designate a minimum set of BMPs 

and other measures to be implemented at all construction sites.  The 
designated minimum set of BMPs must include: 
 
(a) Management Measures: 

 
(i) Pollution prevention, where appropriate; 
(ii) Development and implementation of a runoff management plan; 
(iii) Minimization of areas that are cleared and graded to only the 

portion of the site that is necessary for construction; 
(iv) Minimization of exposure time of disturbed soil areas; 
(v) Minimization of grading during the rainy season and correlation of 

grading with seasonal dry weather periods to the extent feasible; 
(vi) Limitation of grading to a maximum disturbed area as determined 

by each Copermittee before either temporary or permanent erosion 
controls are implemented to prevent storm water pollution. The 
Copermittee has the option of temporarily increasing the size of 
disturbed soil areas by a set amount beyond the maximum, if the 
individual site is in compliance with applicable storm water 
regulations and the site has adequate control practices 
implemented to prevent storm water pollution; 

(vii) Temporary stabilization and reseeding of disturbed soil areas as 
rapidly as feasible; 

(viii) Wind erosion controls; 
(ix) Tracking controls; 
(x) Non-stormwater management measures to prevent illicit discharges 

and control storm water pollution sources; 
(xi) Waste management measures; 
(xii) Preservation of natural hydrologic features where feasible; 
(xiii) Preservation of riparian buffers and corridors where feasible; 
(xiv) Evaluation and maintenance of all BMPs, until removed; and 
(xv) Retention, reduction, and proper management of all storm water 

pollutant discharges on site to the MEP standard. 
 

(b) Erosion and Sediment Controls: 
 
(i) Erosion prevention. Erosion prevention is to be used as the most 

important measure for keeping sediment on site during 
construction; 

(ii) Sediment controls. Sediment controls are to be used as a 
supplement to erosion prevention for keeping sediment on-site 
during construction; 
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(iii) Slope stabilization must be used on all active slopes during rain 
events regardless of the season and on all inactive slopes during 
the rainy season and during rain events in the dry season;  

(iv) Permanent revegetation or landscaping as early as feasible; and 
(v) Erosion and sediment controls must be required during the 

construction of unpaved roads. 
 

(2) Each Copermittee must implement, or require implementation of, enhanced17 
measures to address the threat to water quality posed by all construction sites 
tributary to CWA section 303(d) water body segments impaired for sediment 
or turbidity.  Each Copermittee must also implement, or require 
implementation of, enhanced, measures for construction sites within, or 
adjacent to, or discharging directly to receiving waters within environmentally 
sensitive areas (as defined in Attachment C of this Order). 
 

(3) Active/Passive Sediment Treatment (AST):  Each Copermittee must require 
implementation of  AST for sediment at construction sites (or portions thereof) 
that are determined by the Copermittee to be an exceptional threat to water 
quality.  In evaluating the threat to water quality, the following factors must be 
considered by the Copermittee: 
 
(a) Soil erosion potential or soil type; 
(b) The site’s slopes; 
(c) Project size and type; 
(d) Sensitivity of receiving water bodies; 
(e) Proximity to receiving water bodies; 
(f) Non-storm water discharges; 
(g) Ineffectiveness of other BMPs;  
(h) Proximity and sensitivity of aquatic threatened and endangered species of 

concern; 
(i) Known effects of AST chemicals; and 
(j) Any other relevant factors. 

 
(4) Implement BMPs:  Each Copermittee must implement, or require the 

implementation of, the designated minimum BMPs and any additional 
measures necessary to comply with this Order at each construction site within 
its jurisdiction year round.  BMP implementation requirements, however, can 
vary based on wet and dry seasons.  Dry season BMP implementation must 
plan for and address unseasonal rain events that may occur during the dry 
season (May 1 through September 30). 
 
 
 

                                            
17 Enhanced BMPs are control actions specifically targeted to the pollutant or condition of concern and of 
higher quality and effectiveness than the minimum control measures otherwise required.  Enhanced in 
this Order means better, not simply more, BMPs. 
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e. INSPECTION OF CONSTRUCTION SITES 
 
Each Copermittee must conduct construction site inspections for compliance with 
its ordinances (grading, storm water, etc.), permits (construction, grading, etc.), 
and this Order.  Priorities for inspecting sites must consider the nature and size 
of the construction activity, topography, and the characteristics of soils and 
receiving water quality. 
 
(1) During the rainy season, each Copermittee must inspect at least every two 

weeks, all construction sites within its jurisdiction meeting any of the following 
criteria: 
 
(a) All sites 30 acres or more in size with rough grading or with active, 

unstabilized slopes occurring during the rainy season; 
 

(b) All sites one acre or more, and within the same hydrologic subarea and 
tributary to a CWA section 303(d) water body segment impaired for 
sediment; or within, directly adjacent to, or discharging directly to a 
receiving water within an ESA; and 
 

(c) Other sites determined by the Copermittees or the San Diego Water 
Board as a significant threat to water quality.  In evaluating threat to water 
quality, the following factors must be considered: (1) soil erosion potential; 
(2) site slope; (3) project size and type; (4) sensitivity of receiving water 
bodies; (5) proximity to receiving water bodies; (6) non-storm water 
discharges; (7) known past record of non-compliance by the operators of 
the construction site; and (8) any other relevant factors. 
 

(2) During the rainy season, each Copermittee must inspect at least monthly, all 
construction sites with one acre or more of soil disturbance not meeting the 
criteria specified above in section F.2.e.(1).   
 

(3) During the rainy season, each Copermittee must inspect construction sites 
less than one acre in size as needed to ensure compliance with its 
ordinances and this Order.   
 

(4) Each Copermittee must inspect all construction sites as needed during the 
dry season.  Sites meeting the criteria in section F.2.e.(1) must be inspected 
at least once in August or September each year. 
 

(5)  Re-inspections:  Based upon site inspection findings, each Copermittee must 
implement all follow-up actions (i.e., re-inspection, enforcement) necessary to 
comply with this Order.  Reinspection frequencies must be determined by 
each Copermittee based upon the severity of deficiencies, the nature of the 
construction activity, and the characteristics of soils and receiving water 
quality. 
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(6) Inspections of construction sites must include, but not be limited to: 
 
(a) Check for coverage under the General Construction Permit (Notice of 

Intent (NOI) and/or Waste Discharge Identification No.) during initial 
inspections; 

(b) Assessment of compliance with Copermittee ordinances and permits 
related to runoff, including the implementation and maintenance of 
designated minimum BMPs; 

(c) Assessment of BMP effectiveness; 
(d) Visual observations for non-storm water discharges, potential illicit 

connections, and potential discharge of pollutants in storm water runoff;  
(e) Review of site monitoring data results, if the site monitors its runoff 
(f) Education and outreach on storm water pollution prevention, as needed; 

and 
(g) Creation of a written or electronic inspection report. 

 
(7) The Copermittees must track the number of inspections for each inventoried 

construction site throughout the reporting period to verify that each site is 
inspected at the minimum frequencies required.  
 

f. ENFORCEMENT OF CONSTRUCTION SITES 
 
(1) Each Copermittee must develop and implement an escalating enforcement 

process that achieves prompt corrective actions at construction sites for 
violations of the Copermittee’s water quality protection permits, requirements, 
and ordinances.  This enforcement process must include authorizing the 
Copermittee’s construction site inspectors to take immediate enforcement 
actions when appropriate and necessary.  The enforcement process must 
include appropriate sanctions such as stop work orders, non-monetary 
penalties, fines, bonding requirements, and/or permit denials for non-
compliance.  
 

(2) Each Copermittee must be able to respond to construction complaints 
received from third-parties and to ensure the San Diego Water Board that 
corrective actions have been implemented, if warranted. 
 

g. REPORTING OF NON-COMPLIANT SITES   
 
(1) In addition to the notification requirements in Attachment B, each Copermittee 

must notify the San Diego Water Board when the Copermittee issues high 
level enforcement  (as defined in the Copermittee’s JRMP) to a construction 
site that poses a significant threat to water quality in its jurisdiction as a result 
of violations of its storm water ordinances. 
 

(2) Each Copermittee must annually notify the San Diego Water Board, prior to 
the commencement of the rainy season, of all construction sites with alleged 
violations that pose a significant threat to water quality.  Information may be 
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provided as part of the JRMP annual report if submitted prior to the rainy 
season.  Information provided must include, but not be limited to, the 
following: 
 
(a) WDID number if enrolled under the General Construction Permit 
(b) Site Location, including address 
(c) Current violations or suspected violations 
 
 

3. EXISTING DEVELOPMENT COMPONENT 
 
a. MUNICIPAL 

 
Each Copermittee must implement a municipal program for the Copermittee’s 
areas and activities that meets the requirements of this section, prevents illicit 
discharges into the MS4, reduces municipal discharges of storm water pollutants 
from the MS4 to the MEP, and prevents municipal discharges from the MS4 from 
causing or contributing to a violation of water quality standards. 
 
(1) Source Identification / Inventory 

 
Each Copermittee must maintain an updated watershed-based inventory of all 
its municipal areas and those activities that have the potential to generate 
pollutants.  The inventory must include the name, address (if applicable), and 
a description of the area/activity; which pollutants are potentially generated by 
the area/activity; whether the area/activity is adjacent to an ESA; and 
identification of whether the area/activity is tributary to and within the same 
hydrologic subarea as a CWA section 303(d) water body segment and 
generates pollutants for which the water body segment is impaired.  Linear 
facilities, such as roads, streets, and highways, do not need to be individually 
inventoried.  The use of an automated database system, such as 
Geographical Information Systems (GIS) is highly recommended. 
 

(2) General BMP Implementation 
 
(a) Pollution Prevention:  Each Copermittee must implement pollution 

prevention methods in its municipal program and must require their use by 
appropriate departments, personnel, and contractors. 
 

(b) Designate Minimum BMPs:  Each Copermittee must designate a minimum 
set of BMPs for all municipal areas and those activities that have the 
potential to generate pollutants.  The designated minimum BMPs for 
municipal areas and activities must be area or activity specific as 
appropriate. 
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(c) Each Copermittee must designate BMPs for special events that are 
expected to generate significant trash and litter.  Controls to consider must 
include: 
 
(i) Temporary screens on catch basins and storm drain inlets; 
(ii) Temporary fencing to prevent windblown trash from entering 

adjacent water bodies and MS4 channels; 
(iii) Proper management of trash and litter; 
(iv) Catch basin cleaning following the special event and prior to an 

anticipated rain event; 
(v) Street sweeping of roads, streets, highways and parking facilities 

following the special event; and 
(vi) Other equivalent controls. 

 
(d) Designate BMPs for ESAs and 303(d) Impairments:  Each Copermittee 

must designate enhanced measures for its municipal areas and activities 
tributary to and within the same hydrologic subarea as CWA section 
303(d) impaired water body segments when an area or those activities 
have the potential to generate pollutants for which the water body 
segment is impaired.   Each Copermittee must also designate additional 
controls for its municipal areas and activities within or directly adjacent to 
or discharging directly to receiving waters within environmentally sensitive 
areas (as defined in Attachment C of this Order). 

 
(e) Implement BMPs:  Each Copermittee must implement, or require the 

implementation of, the designated minimum and enhanced BMPs and any 
additional measures necessary based on its inventory to comply with this 
Order for each of its municipal area and those activities that have the 
potential to discharge pollution. 
 

(3) BMP Implementation for Management of Pesticides, Herbicides, and 
Fertilizers 
 
Each Copermittee must implement BMPs to reduce the contribution of storm 
water pollutants to the MEP associated with the application, storage, and 
disposal of pesticides, herbicides and fertilizers from its municipal areas and 
activities to MS4s and receiving waters.  Such BMPs must include, at a 
minimum:  

 
(a) Educational activities, permits, certifications and other measures for 

municipal applicators and distributors;  
(b) Integrated Pest Management (IPM) measures that rely on non-chemical 

solutions;  
(c) The use of native vegetation;  
(d) Schedules for irrigation and chemical application; and  
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(e) The collection and proper disposal of unused pesticides, herbicides, and 
fertilizers. 
 

(4) BMP implementation for Flood Control Structures 
 
(a) Each Copermittee must implement procedures to assure that flood 

management projects assess the impacts on the water quality of receiving 
water bodies. 
 
 

(b) Each Copermittee must include water quality protection measures, where 
feasible, when retrofitting existing flood control structural devices.   
 

(c) Each Copermittee must evaluate its existing flood control structures as 
part of ongoing routine maintenance, identify structures causing or 
contributing to a condition of pollution, implement measures to reduce or 
eliminate the structure’s effect on pollution, and evaluate the feasibility of 
retrofitting the structural flood control device.  The inventory and 
evaluation must be completed by and submitted to the San Diego Water 
Board in each JRMP Annual Report.  
 

(5) BMP Implementation for Sweeping of Municipal Areas 
 
Where municipal area sweeping is implemented as an MS4 BMP for 
municipal roads, streets, highways, and parking facilities, each Copermittee 
must design and implement the program based on the following criteria:   
 
(a) Roads, streets, highways, and parking facilities identified as consistently 

generating the highest volumes of trash and/or debris must be swept at 
least two times per month. 
 

(b) Roads, streets, highways, and parking facilities identified as consistently 
generating moderate volumes of trash and/or debris must be swept at 
least monthly. 
 

(c) Roads, streets, highways, and parking facilities identified as generating 
low volumes of trash and/or debris must be swept as necessary, but no 
less than once per year. 
 

(6) Operation and Maintenance of Municipal Separate Storm Sewer System 
(MS4) and Treatment Controls 
 
(a) Treatment Controls:  Each Copermittee must implement a schedule of 

inspection and maintenance activities to verify proper operation of all its 
municipal structural treatment controls designed to reduce storm water 
pollutant discharges to or from its MS4s and related drainage structures. 
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(b) MS4 and Facilities:  Each Copermittee must implement a schedule of 

maintenance activities for its MS4 and facilities (including but not limited to 
catch basins, storm drain inlets, detention basins, etc).  The maintenance 
activities must, at a minimum, include: 
 
(i) Inspection and removal of accumulated waste at least once a year 

between May 1 and September 30 of each year for all MS4 
facilities; 

(ii) Additional facilities cleaning as necessary between October 1 and 
April 30 of each year;   

(iii) Following two years of inspections, any MS4 facility that requires 
inspection and cleaning less than annually may be inspected as 
needed, but not less than every other year; 

(iv) Open channels and basins must be cleaned of observed 
anthropogenic litter in a timely manner; 

(v) Maintenance activities within open channels must not adversely 
impact beneficial uses; 

(vi) Record keeping of the maintenance and cleaning activities 
including the overall quantity of waste removed; 

(vii) Proper disposal of waste removed pursuant to applicable laws; and 
(viii) Measures to eliminate waste discharges during MS4 maintenance 

and cleaning activities. 
 

(7) Infiltration From Sanitary Sewer to MS4/Provide Preventive Maintenance 
 
(a) Each Copermittee must implement controls and measures to prevent and 

eliminate infiltration of seepage from sanitary sewers to MS4s through 
thorough, routine preventive maintenance of the MS4.  Each Copermittee 
that operates both a municipal sanitary sewer system and a MS4 must 
implement controls and measures to prevent and eliminate infiltration of 
seepage from the sanitary sewers to the MS4s that must include overall 
sanitary sewer and MS4 surveys and thorough, routine preventive 
maintenance of both. 
 

(b) Each Copermittee must implement controls to limit infiltration of seepage 
from sanitary sewers to municipal separate storm sewer systems where 
necessary.  Such controls must include: 
 
(i) Adequate plan checking for construction and new development;  
(ii) Incident response training for its municipal employees that identify 

sanitary sewer spills; 
(iii) Code enforcement inspections; 
(iv) MS4 maintenance and inspections;  
(v) Interagency coordination with sewer agencies; and 
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(vi) Proper education of its municipal staff and contractors conducting 
field operations on the MS4 or its municipal sanitary sewer (if 
applicable). 
 

(8) Inspection of Municipal Areas and Activities 
 
(a) At a minimum, each Copermittee must inspect the following high priority 

municipal areas and activities annually: 
 
(i) Roads, Streets, Highways, and Parking Facilities; 
(ii) Flood Management Projects and Flood Control Devices not 

otherwise inspected per Section F.3.a.(6)(b); 
(iii) Areas and activities tributary to and within the same hydrologic 

subarea as a CWA section 303(d) impaired water body segment, 
where an area or activity generates pollutants for which the water 
body segment is impaired;   

(iv) Areas and activities within or adjacent to or discharging directly to 
receiving waters within environmentally sensitive areas (as defined 
in Attachment C of this Order);  

(v) Municipal Facilities: 
[a] Active or closed municipal landfills; 
[b] Publicly owned treatment works (including water and 

wastewater treatment plants) and sanitary sewage collection 
systems; 

[c] Solid waste transfer facilities; 
[d] Land application sites; 
[e] Corporate yards including maintenance and storage yards for 

materials, waste, equipment and vehicles; and 
[f] Household hazardous waste collection facilities. 

(vi) Municipal airfields; 
(vii) Parks and recreation facilities; 
(viii) Special event venues following special events (festivals, sporting 

events, etc.); 
(ix) Power washing activities; and 
(x) Other municipal areas and activities that the Copermittee 

determines may contribute a significant pollutant load to the MS4. 
 

(b) Other municipal areas and activities must be inspected as needed and in 
response to water quality data, valid public complaints, and findings from 
municipal or contract staff. 
 

(c) Based upon site inspection findings, each Copermittee must implement all 
follow-up actions necessary to comply with this Order. 
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(9) Enforcement of Municipal Areas and Activities 
 
Each Copermittee must enforce its storm water ordinance for all its municipal 
areas and activities as necessary to maintain compliance with this Order. 

 
(10)  Copermittee Maintained Unpaved Roads Maintenance 

 
(a) The Copermittees must develop, where they do not already exist, and 

implement or require implementation of BMPs for erosion and sediment 
control measures during their maintenance activities on Copermittee 
maintained unpaved roads, particularly in or adjacent to receiving waters. 
 

(b) The Copermittees must develop and implement or require implementation 
of appropriate BMPs to minimize impacts on streams and wetlands during 
their unpaved road maintenance activities. 
 

(c) The Copermittees must maintain as necessary their unpaved roads 
adjacent to streams and riparian habitat to reduce erosion and sediment 
transport; 

 
(d) Re-grading of unpaved roads during maintenance must be sloped outward 

where consistent with road engineering safety standards or alternative 
equally effective BMPs must be implemented to minimize erosion and 
sedimentation from unpaved roads; and 
 

(e) Through their maintenance of unpaved roads, the Copermittees must 
examine the feasibility of replacing existing culverts or design of new 
culverts or bridge crossings to reduce erosion and maintain natural stream 
geomorphology.

 
 

b. COMMERCIAL / INDUSTRIAL 
 
Each Copermittee must implement a commercial / industrial program that meets 
the requirements of this section, prevents illicit discharges into the MS4, reduces 
commercial / industrial discharges of storm water pollutants from the MS4 to the 
MEP, and prevents commercial / industrial discharges from the MS4 from 
causing or contributing to a violation of water quality standards. 
 
(1) Source Identification 

 
(a) Each Copermittee must maintain an updated watershed-based inventory 

of all industrial and commercial sites/sources within its jurisdiction 
(regardless of ownership) that could contribute a significant pollutant load 
to the MS4.  The inventory must include the following minimum 
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information for each industrial and commercial site/source: name; 
address; pollutants potentially generated by the site/source; and 
identification of whether the site/source is tributary to a CWA §303(d) 
water body segment and generates pollutants for which the water body 
segment is impaired; and a narrative description including SIC codes 
which best reflects the principal products or services provided by each 
facility.   
 
At a minimum, the following sites/sources must be included in the 
inventory: 
 
(i) Commercial Sites/Sources: 

 
[a] Automobile repair, maintenance, fueling, or cleaning; 
[b] Airplane repair, maintenance, fueling, or cleaning; 
[c] Boat repair, maintenance, fueling, or cleaning; 
[d] Equipment repair, maintenance, fueling, or cleaning; 
[e] Automobile and other vehicle body repair or painting; 
[f] Mobile automobile or other vehicle washing; 
[g] Automobile (or other vehicle) parking lots and storage 

facilities; 
[h] Retail or wholesale fueling; 
[i] Pest control services; 
[j] Eating or drinking establishments, including such retail 

establishments with food markets; 
[k] Mobile carpet, drape or furniture cleaning; 
[l] Cement mixing or cutting;  
[m] Masonry; 
[n] Painting and coating; 
[o] Botanical or zoological gardens and exhibits; 
[p] Landscaping; 
[q] Nurseries and greenhouses; 
[r] Golf courses, parks and other recreational areas/facilities; 
[s] Cemeteries; 
[t] Pool and fountain cleaning; 
[u] Marinas;  
[v] Portable sanitary services; 
[w] Building material retailers and storage; 
[x] Animal boarding facilities and kennels; 
[y] Mobile pet services;  
[z] Power washing services;  
[aa] Plumbing services; and 
[bb] Other sites and sources with a history of un-authorized 

discharges to the MS4. 
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(ii) Industrial Sites/Sources: 

 
[a] Industrial Facilities, as defined at 40 CFR § 122.26(b)(14), 

including those subject to the General Industrial Permit or 
other individual NPDES permit;  

[b] Operating and closed landfills; 
[c] Facilities subject to SARA Title III; and 
[d] Hazardous waste treatment, disposal, storage and recovery 

facilities. 
 

(iii) ESAs and 303(d) Listed Waterbodies: All other commercial or 
industrial sites/sources tributary to and within the same hydrologic 
subarea as a CWA Section 303(d) impaired water body segment, 
where the site/source generates pollutants for which the water body 
segment is impaired.   All other commercial or industrial 
sites/sources within or directly adjacent to or discharging directly to 
receiving waters within environmentally sensitive areas (as defined 
in Attachment C of this Order) or that generate pollutants tributary 
to and within the same hydrologic subarea as an observed 
exceedance of an action level. 
 

(iv) All other commercial or industrial sites/sources that the Copermittee 
determines may contribute a significant pollutant load to the MS4. 

 
(2) General BMP Implementation 

 
(a) Pollution Prevention:  Each Copermittee must require the use of pollution 

prevention methods by the inventoried industrial and commercial 
sites/sources. 
 

(b) Designate / Update Minimum BMPs:  Each Copermittee must designate a 
minimum set of BMPs for all inventoried industrial and commercial 
sites/sources.  Where BMPs have already been designated, each 
Copermittee must review and update its existing BMPs for adequacy no 
later than with the submittal of the JRMP.  Copermittees may continue to 
regularly review and update their designated BMPs for adequacy and 
subsequently submit any updates in their Annual Report. The designated 
minimum BMPs must be specific to facility types and pollutant-generating 
activities, as appropriate.   
 

(c) Designate Enhanced BMPs for ESAs and 303(d) Impairments:  Each 
Copermittee must designate enhanced measures for inventoried industrial 
and commercial sites/sources tributary to and within the same hydrologic 
subarea as CWA section 303(d) impaired water body segments (where a 
site/source generates pollutants for which the water body segment is 
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impaired).  Each Copermittee must also designate additional controls for 
industrial and commercial sites/sources within or directly adjacent to or 
discharging directly to coastal lagoons, the ocean, or other receiving 
waters within environmentally sensitive areas (as defined in Attachment C 
of this Order).  Copermittees may continue to regularly review and update 
their designated enhanced BMPs for adequacy and subsequently submit 
any updates in their next Annual Report. 
 

(d) Implement BMPs:  Each Copermittee must implement, or require the 
implementation of, the designated minimum and enhanced BMPs and any 
additional measures necessary based on inspections, incident responses, 
and water quality data to comply with this Order at each industrial and 
commercial site/source within its jurisdiction.   
 

(3) Mobile Businesses Program 
 
(a) Each Copermittee must develop and implement a program to reduce the 

discharge of storm water pollutants from mobile businesses to the MEP 
and to prohibit non-storm water discharges pursuant to Section B of this 
Order.  Each Copermittee must keep as part of its commercial source 
inventory a listing of mobile businesses known to operate within its 
jurisdiction that conduct services listed above in section F.3.b.(1)(a).  The 
program must include: 
 
(i) Development and implementation of minimum standards and BMPs 

to be required for each of the various types of mobile businesses; 
(ii) Development and implementation of an enforcement strategy which 

specifically addresses the unique characteristics of mobile 
businesses; 

 
 

(iii) Notification of those mobile businesses known to operate within the 
Copermittee’s jurisdiction of the minimum standards and BMP 
requirements; 

(iv) Development and implementation of an outreach and education 
strategy; and 

(v) Inspection of mobile businesses as needed to implement the 
program. 
 

(b) If they choose to, the Copermittees may cooperate in developing and 
implementing their programs for mobile businesses, including sharing of 
mobile business inventories, BMP requirements, enforcement action 
information, and education. 
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(4) Inspection of Industrial and Commercial Sites/Sources 
 
Each Copermittee must conduct industrial and commercial site inspections for 
compliance with its ordinances, permits, and this Order.  Mobile businesses 
must be inspected as needed pursuant to section F.3.b.(3).   
 
(a) Inspection Procedures: Inspections must include but not be limited to: 

 
(i) Review of BMP implementation plans not including SSMPs 

required pursuant to section F.1.d, if the site uses or is required to 
use such a plan;  

(ii) Review of facility monitoring data, if the site monitors its runoff;  
(iii) Check for coverage under the General Industrial Permit (Notice of 

Intent (NOI) and/or Waste Discharge Identification Number), if 
applicable; 

(iv) Assessment of compliance with Copermittee ordinances and 
Copermittee issued permits related to runoff; 

(v) Assessment of the  implementation, maintenance and effectiveness 
of the designated minimum and/or enhanced BMPs; 

(vi) Visual observations for non-storm water discharges, potential illicit 
connections, and potential discharge of pollutants in storm water 
runoff; and 

(vii) Education and training on storm water pollution prevention, as 
conditions warrant. 

 
(b) Frequencies:  At a minimum all sites determined to pose a high threat to 

water quality must be inspected each year.  All inventoried sites must be 
inspected at least once during a five year period.  In evaluating threat to 
water quality, each Copermittee must consider, at a minimum, the 
following: 
 
(i) Type of activity (SIC code); 
(ii) Materials used at the facility; 
(iii) Wastes generated; 
(iv) Pollutant discharge potential, including whether the facility 

generates a pollutant that exceeds an action level; 
(v) Non-storm water discharges; 
(vi) Size of facility; 
(vii) Proximity to receiving water bodies; 
(viii) Sensitivity of receiving water bodies; 
(ix) Whether the facility is subject to the General Industrial Permit or an 

individual NPDES permit; 
(x) Whether the facility has filed a No Exposure Certification/Notice of 

Non-Applicability; 
(xi) Facility design; 
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(xii) Total area of the site, portion of the site where industrial or 
commercial activities occur, and area of the site exposed to rainfall 
and runoff;  

(xiii) The facility’s compliance history; and 
(xiv) Any other relevant factors. 

 
(c) Third-Party Certifications:  Each Copermittee may propose to develop and 

implement a third party certification program subject to San Diego Water 
Board Executive Officer acceptance.  This program would verify industrial 
and commercial site/source compliance with  the Copermittees’ 
ordinances, permits, and this Order.  To the extent that third party  
certifications are conducted to fulfill the requirements of Section F.3.b.(4) 
above, the Copermittee retains responsibility for compliance with this 
Order and will be responsible for conducting and documenting quality 
assurance and quality control of the third-party certifications.   

 
The Copermittee’s proposed third party certification program must include 
the following: 
 
(i) A description of the procedures and measures for quality assurance 

and quality control; 
(ii) A listing of sites/sources that may and may not participate in the 

program; 
(iii) The representative percentage of certifications that would qualify to 

satisfy the inspection requirements in section F.3.b(4)(c) above; 
(iv) Photo documentation of potential storm water violations identified 

during the third party inspection;  
(v) Reporting to the Copermittee of identified significant potential 

violations, including imminent or observed illegal discharges, within 
24 hours of the third party inspection; 

(vi) Reporting to the Copermittee of all findings within one week of the 
inspection being conducted; and 

(vii) Copermittee follow-up and/or enforcement actions for identified 
potential storm water violations within two business days of the 
potential violation report receipt. 
 

(d) Based upon site inspection findings, each Copermittee must implement all 
follow-up actions and enforcement necessary to comply with this Order. 
 

(e) To the extent that the San Diego Water Board has conducted an 
inspection of an industrial site during a particular year, the requirement for 
the responsible Copermittee to inspect this facility during the same year is 
deemed satisfied. 
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(f) The Copermittees must track the number of inspections for the inventoried 
industrial and commercial sites/sources throughout the reporting period to 
verify that the sites/sources are inspected at the minimum frequencies 
listed in this Order. 
 

(5) Enforcement of Industrial and Commercial Sites/Sources 
 

Each Copermittee must enforce its storm water ordinance for all industrial and 
commercial sites/sources as necessary to maintain compliance with this 
Order. Copermittee ordinances or other regulatory mechanisms must include 
appropriate sanctions to achieve compliance.  Sanctions must include the 
following tools or their equivalent:  Non-monetary penalties, fines, bonding 
requirements, liens and/or permit denials for non-compliance. 

 
(6) Reporting of Non-Compliant Sites 
 

Each Copermittee must annually notify the San Diego Water Board, prior to 
the commencement of the wet season, of any unresolved high level 
enforcement action (as defined in the Copermittees’ JRMP) that poses a 
significant threat to water quality in its jurisdiction as a result of violations of 
their storm water ordinances. 

 
 

c. RESIDENTIAL 
 
Each Copermittee must implement a residential program that meets the 
requirements of this section, prevents illicit discharges into the MS4, reduces 
residential discharges of storm water pollutants from the MS4 to the MEP, and 
prevents residential discharges from the MS4 from causing or contributing to a 
violation of water quality standards. 

 
(1) Threat to Water Quality Prioritization  

 
Each Copermittee must identify residential areas and activities that pose a 
high threat to water quality.  At a minimum, these must include: 
 
(a) Automobile repair, maintenance, washing, and parking; 
(b) Home and garden care activities and product use (pesticides, herbicides, 

and fertilizers); 
(c) Disposal of trash, pet waste, green waste, and household hazardous 

waste (e.g., paints, cleaning products); 
(d) Any other residential source that the Copermittee determines may 

contribute a significant pollutant load to the MS4;  
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(e) Any residential areas tributary to and within the same hydrologic subarea 
as a CWA section 303(d) impaired water body, where the residence  
generates pollutants for which the water body is impaired; and 

(f) Any residential areas within or directly adjacent to or discharging directly 
to receiving waters within an environmentally sensitive area (as defined in 
Attachment C of this Order) 
 

(2) BMP Implementation  
 
(a) Pollution Prevention:  Each Copermittee must actively encourage the use 

of pollution prevention methods by residents.  
 

(b) Designate BMPs:  Each Copermittee must designate minimum BMPs for 
high-threat-to-water quality residential areas and activities.  The 
designated minimum BMPs for high-threat-to-water quality residential 
areas and activities must be area or activity specific.  
 

(c) Hazardous Waste BMPs:  Each Copermittee must facilitate the proper 
management and disposal of used oil, toxic materials, and other 
household hazardous wastes.  Such facilitation must include educational 
activities, public information activities, and establishment of collection sites 
operated individually and/or jointly by the Copermittee(s) or a private 
entity.  Curbside collection of household hazardous wastes is encouraged. 
 

(d) Implement BMPs:  Each Copermittee must implement, or require 
implementation of, the designated minimum BMPs and any additional 
measures necessary to comply with Sections A and B of this Order. 
 

(e) Each Copermittee must implement, or require implementation of, BMPs 
for residential areas and activities that have not been designated a high 
threat to water quality, as necessary. 
 

(3) Enforcement of Residential Areas and Activities  
 
Each Copermittee must enforce its storm water ordinance for all residential 
areas and activities as necessary to maintain compliance with this Order. 
 

(4) Common Interest Areas (CIA) / Home Owner Association (HOA) Areas, and 
Mobile Home Parks 
 
Each Copermittee must ensure that effective measures exist and are 
implemented or required to be implemented to ensure that runoff within and 
from common interest developments, including areas managed by 
associations and mobile home parks, and meets the objectives of this section 
and Order.
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(a) BMP Implementation:  Each Copermittee must implement or require 

implementation of management measures based on a review of pertinent 
factors, including: 
 
(i) Maintenance duties and procedures typically used by CIA/HOA 

maintenance associations within its jurisdiction; 
(ii) Whether streets and storm drains are publicly or privately owned 

within the CIA/HOA or mobile home park; 
(iii) Whether the CIA/HOA area or mobile home park has been 

identified as a high priority residential area based on an evaluation 
of the site potential to generate pollutants contributing to a 303(d) 
listed waterbody or an observed action level exceedance; and 

(iv) Other activities conducted or authorized by the HOA that may pose 
a significant risk to inland receiving waters. 
 

(b) Legal Authority and Enforcement:   By July 1, 2012, each Copermittee 
must review, and if necessary update, its Municipal Code to verify that 
they have the legal authority to implement and enforce its ordinances 
within CIA/HOA areas and mobile home parks.   

 
 

d. RETROFITTING EXISTING DEVELOPMENT  
 
Each Copermittee must develop and implement a retrofitting program that meets 
the requirements of this section.  The goals of the existing development 
retrofitting program are to address the impacts of existing development through 
retrofit projects that reduce impacts from hydromodification, promote LID, support 
riparian and aquatic habitat restoration, reduce the discharges of storm water 
pollutants from the MS4 to the MEP, and prevent discharges from the MS4 from 
causing or contributing to a violation of water quality standards.  Where feasible, 
at the discretion of the Copermittee, the existing development retrofitting program 
may be coordinated with flood control projects and other infrastructure 
improvement programs. 
 
(1) The Copermittee(s) must identify and inventory existing areas of development 

(i.e. municipal, industrial, commercial, residential) as candidates for 
retrofitting.  Potential retrofitting candidates must include but are not limited 
to: 
 
(a) Areas of development that generate pollutants of concern to a TMDL or an 

ESA; 
(b) Receiving waters that are channelized or otherwise hardened; 
(c) Areas of development tributary to receiving waters that are channelized or 

otherwise hardened; 

RB-AR52372



Order No. R9-2010-0016 Page 67 of 88 November 10, 2010 

 
DIRECTIVES F: JURISDICTIONAL RUNOFF MANAGEMENT PROGRAM 

F.3 EXISTING DEVELOPMENT 
F.3.d. RETROFITTING 

F.4 ILLICIT DISCHARGE DETECTION AND ELIMINATION 

(d) Areas of development tributary to receiving waters that are significantly 
eroded; and 

(e) Areas of development tributary to an ASBS or SWQPA. 
 

(2) Each Copermittee must evaluate and rank the inventoried areas of existing 
developments to prioritize retrofitting.  Criteria for evaluation must include but 
is not limited to: 
 
(a) Feasibility; 
(b) Cost effectiveness; 
(c) Pollutant removal effectiveness, including reducing pollutants exceeding 

action level; 
(d) Tributary area potentially treated; 
(e) Maintenance requirements; 
(f) Landowner cooperation; 
(g) Neighborhood acceptance;  
(h) Aesthetic qualities;  
(i) Efficacy at addressing concern; and 
(j) Potential improvements on public health and safety. 

 
(3) Each Copermittee must consider the results of the evaluation in prioritizing 

work plans for the following year in accordance with Sections G.1 and J.  
Highly feasible projects expected to benefit water quality should be given a 
high priority to implement source control and treatment control BMPs.  Where 
feasible, the retrofit projects may be designed in accordance with the SSMP 
requirements within sections F.1.d.(3) through F.1.d.(8) and the 
Hydromodification requirements in Section F.1.h. 
 

(4) The Copermittees must cooperate with private landowners to encourage site 
specific retrofitting projects.  The Copermittee must consider the following 
practices in cooperating and encouraging private landowners to retrofit their 
existing development: 
 
(a) Demonstration retrofit projects; 
(b) Retrofits on public land and easements that treat runoff from private 

developments; 
(c) Education and outreach; 
(d) Subsidies for retrofit projects; 
(e) Requiring retrofit projects as enforcement, mitigation or ordinance 

compliance;  
(f) Public and private partnerships; and 
(g) Fees for existing discharges to the MS4 and reduction of fees for retrofit 

implementation. 
 
 

RB-AR52373



Order No. R9-2010-0016 Page 68 of 88 November 10, 2010 

 
DIRECTIVES F: JURISDICTIONAL RUNOFF MANAGEMENT PROGRAM 

F.3 EXISTING DEVELOPMENT 
F.3.d. RETROFITTING 

F.4 ILLICIT DISCHARGE DETECTION AND ELIMINATION 

 
(5) The known completed retrofit BMPs must be tracked in accordance with 

Section F.1.f.  Retrofit BMPs on publicly owned properties must be inspected 
per section F.1.f .  Privately owned retrofit BMPs must be inspected as 
needed. 
 

(6) Where constraints on retrofitting preclude effective BMP deployment on 
existing developments at locations critical to protect receiving waters (as 
identified in section F.3.d.(1)), a Copermittee may propose a regional 
mitigation project to improve water quality.  Such regional projects may 
include but are not limited to: 
 
(a) Regional water quality treatment BMPs; 
(b) Urban creek or wetlands restoration and preservation; 
(c) Daylighting and restoring underground creeks; 
(d) Localized rainfall storage and reuse to the extent such projects are fully 

protective of downstream water rights;  
(e) Hydromodification project; and 
(f) Removal of invasive plant species. 

 
(7) A retrofit project or regional mitigation project may qualify as a Watershed 

Water Quality Activity provided it meets the requirements in section G. 
Watershed Workplan. 

 
 
4.  ILLICIT DISCHARGE DETECTION AND ELIMINATION 

 
Each Copermittee must implement a program that meets the requirements of this 
section to actively detect and eliminate illicit discharges and disposal into the MS4.  
The program must address all types of illicit discharges and connections excluding 
those non-storm water discharges not prohibited by the Copermittee in accordance 
with section B of this Order. 
 
a. PREVENT AND DETECT ILLICIT DISCHARGES AND CONNECTIONS 

 
Each Copermittee must implement measures to prevent and detect illicit 
discharges to the MS4.   
 
(1) Legal Authority:  Each Copermittee must retain legal authority to prevent and 

eliminate illicit discharges and connections to the MS4. 
 

(2) Inspections:  Each Copermittee must include use of appropriate Copermittee 
personnel and contractors to assist in identifying illicit discharges and 
connections during their daily activities.   
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(a) Visual inspections for illegal discharges and connections must be 
conducted during routine maintenance of all MS4 facilities. 
 

(b) Copermittee staff and contractors conducting non-MS4 field operations 
must be trained to report suspected illegal discharges and connections to 
proper Copermittee staff. 
 

b. MAINTAIN MS4 MAP 
 
Each Copermittee must maintain an updated map of its entire MS4 and the 
corresponding drainage areas within its jurisdiction.  The use of GIS is strongly 
encouraged.  The MS4 map must include all segments of the storm sewer 
system owned, operated, and maintained by the Copermittee, as well as all 
known locations of inlets that discharge and/or collect runoff into the 
Copermittee’s MS4, all known locations of connections with other MS4s (e.g. 
Caltrans), and all known locations of all the outfalls that discharge runoff from the 
Copermittee’s MS4.  The accuracy of the MS4 map must be confirmed during dry 
weather field screening and analytical monitoring and must be updated at least 
annually.  The MS4 map including any GIS layers must be submitted with the 
updated JRMP.
 

c. FACILITATE PUBLIC REPORTING OF ILLICIT DISCHARGES AND CONNECTIONS - PUBLIC 
HOTLINE 
 
Each Copermittee must promote, publicize and facilitate public reporting of illicit 
discharges or water quality impacts associated with discharges into or from 
MS4s.  Each Copermittee must facilitate public reporting through development 
and operation of a public hotline.  Public hotlines can be Copermittee-specific or 
shared by Copermittees.  All storm water hotlines must be capable of receiving 
reports in both English and Spanish 24 hours per day and seven days per week.  
All reported incidents, and how each was resolved, must be summarized in each 
Copermittee’s Annual Report. 
 

d. DRY WEATHER FIELD SCREENING AND ANALYTICAL MONITORING 
 
Each Copermittee must conduct dry weather field screening and analytical 
monitoring of MS4 outfalls and other portions of its MS4 within its jurisdiction to 
detect illicit discharges and connections in accordance with Receiving Waters 
and MS4 Discharge Monitoring and Reporting Program No. R9-2010-0016 in 
Attachment E of this Order. 
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e. INVESTIGATION / INSPECTION AND FOLLOW-UP 
 
Each Copermittee must implement procedures to investigate and inspect 
portions of its MS4 that, based on the results of field screening, analytical 
monitoring, or other appropriate information, indicate a reasonable potential of 
containing illicit discharges, illicit connections, or other sources of pollutants in 
non-storm water.   
 
(1) Develop response criteria for data:  Each Copermittee must develop, update, 

and use numeric criteria action levels (or other actions level criteria where 
appropriate) to determine when follow-up investigations will be performed in 
response to water quality monitoring.  The criteria must include required non-
storm water action levels (see Section C) and a consideration of 303(d)-listed 
waterbodies and environmentally sensitive areas (ESAs) as defined in 
Attachment C. 
 

(2) Respond to data:  Each Copermittee must investigate portions of the MS4 for 
which water quality data or conditions indicates a potential illegal discharge or 
connection.  
 
(a) Obvious illicit discharges (i.e. color, odor, or significant exceedances of 

action levels) must be investigated immediately.   
 

(b) Field screen data: Within two business days of receiving dry weather field 
screening results that exceed action levels, the Copermittee(s) having 
jurisdiction must either initiate an investigation to identify the source of the 
discharge or document the rationale for why the discharge does not pose 
a threat to water quality and does not need further investigation.  This 
documentation must be included in the Annual Report.   
 

(c) Analytical data:  Within five business days of receiving analytical 
laboratory results that exceed action levels, the Copermittee(s) having 
jurisdiction must either initiate an investigation to identify the source of the 
discharge or document the rationale for why the discharge does not pose 
a threat to water quality and does not need further investigation.  This 
documentation must be included in the Annual Report.   
 

(3) Respond to notifications:  Each Copermittee must respond to and resolve 
each reported incident (e.g., public hotline, staff notification, etc.) made to the 
Copermittee in a timely manner.  Criteria may be developed to assess the 
validity of, and prioritize the response to, each report. 
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f. ELIMINATION OF ILLICIT DISCHARGES AND CONNECTIONS  
 
Each Copermittee must take immediate action to initiate steps necessary to 
eliminate all detected illicit discharges, illicit discharge sources, and illicit 
connections after detection within its jurisdiction.  Elimination measures may 
include an escalating series of enforcement actions for those illicit discharges 
that are not a serious threat to public health or the environment. Illicit discharges 
that pose a serious threat to the public’s health or the environment must be 
eliminated immediately. 
 

g. ENFORCE ORDINANCES 
 
Each Copermittee must implement and enforce its ordinances, orders, or other 
legal authority to prevent illicit discharges and connections to its MS4 and to 
eliminate detected illicit discharges and connections to its MS4.   
 

h. PREVENT AND RESPOND TO SEWAGE SPILLS (INCLUDING FROM PRIVATE LATERALS 
AND FAILING SEPTIC SYSTEMS) AND OTHER SPILLS  
 
Each Copermittee must implement management measures and procedures 
(including a notification mechanism) to prevent, respond to, contain and clean up 
all sewage (see below) and other spills that may discharge into its MS4 from any 
source (including private laterals and failing septic systems).  Copermittees must 
coordinate with spill response teams to prevent entry of spills into the MS4 and 
contamination of surface water, ground water and soil.  Each Copermittee must 
coordinate spill prevention, containment and response activities throughout all 
appropriate Copermittee departments, programs and agencies so that maximum 
water quality protection is available at all times.  
 

 
5. PUBLIC PARTICIPATION COMPONENT  

 
Each Copermittee must incorporate a mechanism for public participation in the 
updating, development, and implementation of the JRMP. 
 

 
6. EDUCATION COMPONENT 

 
Each Copermittee must implement education programs to (1) measurably increase 
the knowledge regarding MS4s, impacts of runoff on receiving waters, and potential 
BMP solutions for the target audience; and (2) to measurably change the behavior of 
target communities and thereby reduce pollutants in storm water discharges and 
eliminate prohibited non-storm water discharges to MS4s and the environment.  At a 
minimum, the education programs must meet the requirements of this section and 
address the following target communities: 
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• Copermittee Departments and Personnel 
• New Development / Redevelopment Project Applicants, Developers, 

Contractors, Property Owners, and other Responsible Parties 
• Construction Site Owners and Operators 
• Commercial Owners and Operators 
• Industrial Owners and Operators 
• Residential Community and General Public 

 
a. GENERAL REQUIREMENTS 

 
(1) At a minimum, the Copermittee education programs must educate each target 

community on the following topics, as appropriate to the target community’s 
potential storm water and non-storm water discharges to the MS4: 
 
(a) Applicable water quality laws, regulations, permits, and requirements; 
(b) Best management practices; 
(c) General runoff concepts; 
(d) Existing water quality, including local water quality conditions, impaired 

waterbodies and environmentally sensitive areas; and 
(e) Other topics, as determined by the Copermittee(s), such as public 

reporting mechanisms, water conservation, low-impact development 
techniques, and public health and vector issues associated with runoff. 
 

(2) Each Copermittee must implement educational activities, public information 
activities, and other appropriate activities to facilitate the proper management 
and disposal of used oil and toxic materials. 
 

b. SPECIFIC REQUIREMENTS 
 
(1) Copermittee Departments and Personnel  

 
(a) Each Copermittee must implement an education program so its staff and 

contractors (and Planning Boards and Elected Officials, if applicable) 
responsible for implementing the requirements of this Order have an 
understanding of the following topics as applicable to their responsibilities: 
 
(i) Applicable water quality laws and regulations; 
(ii) The potential effects and impacts that Copermittee departments 

and personnel activities related to their job duties can have on 
water quality); 

(iii) Plan review policies and procedures to verify consistent application; 
(iv) Methods of minimizing impacts to receiving water quality resulting 

from development, construction, and other potential pollutant 
generating activities; 
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(v) Proper implementation of erosion and sediment control, source 
control, treatment control, and other BMPs to minimize the impacts 
to receiving water quality resulting from development, construction, 
and other potential pollutant generating activities; 

(vi) Applicable recordkeeping and tracking mechanisms; and 
(vii) Inspection and enforcement procedures, BMP implementation, and 

review of monitoring data. 
 

(b) Each Copermittee must train its staff responsible for oversight and 
conducting storm water compliance inspections and enforcement of 
construction activities (e.g. construction, building, code enforcement, 
grading review staffs, inspectors, and other responsible construction staff) 
annually prior to the rainy season. 
 

(c) Each Copermittee must train its staff responsible for conducting storm 
water compliance inspections and enforcement of industrial and 
commercial facilities at least once a year.   
 

(2) New Development / Redevelopment and Construction Sites 
 
As early in the planning and development process as possible and all through 
the permitting and construction process, each Copermittee must notify parties 
responsible for the project about the importance of educating all construction 
workers in the field about storm water issues and BMPs, in addition to the 
topics under Section F.6.a.(1). 
 

(3) Commercial and Industrial  Sites / Sources 
 
At least once during the five-year period of this Order, each Copermittee must 
notify the owner/operator of each of its inventoried commercial and industrial 
site/source of the BMP requirements applicable to the site/source. 
 

(4) Residential and General Public  
 
Each Copermittee shall collaboratively conduct or participate in development 
and implementation of a program to educate residential and general public 
target communities.  The Copermittee residential and general public 
education programs must address potential pollutant generating activities 
(e.g., car washing, mobile operations, yard maintenance) and pollutant 
generating products (e.g., pesticides, fertilizers, household chemicals).  The 
target audiences of the residential and general public education programs 
must include underserved target audiences (e.g., disadvantaged 
communities), residents and managers of CIA/HOA areas, and owners and 
residents of mobile home parks. 
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G. WATERSHED WATER QUALITY WORKPLAN 
 
Each Copermittee must collaborate with other Copermittees to develop and implement 
a Watershed Water Quality Workplan (Watershed Workplan) to identify, prioritize, 
address, and mitigate the highest priority water quality issues/pollutants in the Upper 
Santa Margarita Watershed. 
 
 
1. Watershed Workplan Components 

 
The work plan must, at a minimum: 
 
a. Characterize the receiving water quality in the watershed.  Characterization must 

include assessment and analysis of regularly collected water quality data, 
reports, monitoring and analysis generated in accordance with the requirements 
of the Receiving Waters Monitoring and Reporting Program, as well as applicable 
information available from other public and private organizations.  This 
characterization must include an updated watershed map. 
 

b. Identify and prioritize water quality problem(s) in terms of constituents by 
location, in the watershed’s receiving waters.  In identifying water quality 
problem(s), the Copermittees must, at a minimum, give consideration to TMDLs, 
receiving waters listed on the CWA section 303(d) list, waters with persistent 
violations of water quality standards, toxicity, or other impacts to beneficial uses, 
and other pertinent conditions. 
 

c. Identify the likely sources, pollutant discharges and/or other factors causing the 
highest water quality problem(s) within the watershed.  Efforts to determine such 
sources must include, but not be limited to: use of information from the 
construction, industrial/commercial, municipal, and residential source 
identification programs required within the JRMP of this Order; water quality 
monitoring data collected as part of the Receiving Water Monitoring and 
Reporting Program required by this Order, and additional focused water quality 
monitoring to identify specific sources within the watershed. 
 

d. Develop a watershed BMP implementation strategy to attain receiving water 
quality objectives in the identified highest priority water quality problem(s) and 
locations.  The BMP implementation strategy must include a schedule for 
implementation of the BMPs to abate specific receiving water quality problems 
and a list of criteria to be used to evaluate BMP effectiveness.  Identified 
watershed water quality problems may be the result of jurisdictional discharges 
that will need to be addressed with BMPs applied in a specific jurisdiction in order 
to generate a benefit to the watershed.  This implementation strategy must 
include a map of any implemented and/or proposed BMPs. 
 

e. Develop a strategy to monitor improvements in receiving water quality directly 
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resulting from implementation of the BMPs described in the Watershed 
Workplan.  The monitoring strategy must review the necessary data to report on 
the measured pollutant reduction that results from proper BMP implementation.  
Monitoring must, at a minimum, be conducted in the receiving water to 
demonstrate reduction in pollutant concentrations and progression towards 
attainment of receiving water quality objectives. 
 

f. Establish a schedule for development and implementation of the Watershed 
strategy outlined in the Workplan.  The schedule must, at a minimum, include 
forecasted dates of planned actions to address Provisions E.2(a) through E.2(e) 
and dates for watershed review meetings through the remaining portion of this 
Permit cycle.  Annual watershed workplan review meetings must be open to the 
public and appropriately publically noticed such that interested parties may come 
and provide comments on the watershed program. 
 

2. Watershed Workplan Implementation 
 
Watershed Copermittee’s must implement the Watershed Workplan within 90 days 
of submittal unless otherwise directed by the San Diego Water Board.  
 

3. Copermittee Collaboration 
 
Watershed Copermittees must collaborate to develop and implement the accepted 
Watershed Workplan.  Watershed Copermittee collaboration must include frequent 
regularly scheduled meetings.  The Copermittees must pursue efforts to obtain any 
interagency agreements, or other coordination efforts, with non-Copermittee owners 
of the MS4 (such as Caltrans, Native American tribes, and school districts) to control 
the contribution of pollutants from one portion of the shared MS4 to another portion 
of the shared MS4.  The Copermittees must, as appropriate, participate in watershed 
management efforts to address water quality issues within the entire Santa 
Margarita Watershed (such as the County of San Diego and U.S. Marine Corps 
Camp Pendleton). 
 

4. Public Participation 
 
Watershed Copermittees must implement a watershed-specific public participation 
mechanism within each watershed.  A required component of the watershed-specific 
public participation mechanism must be a minimum 30-day public review of and 
opportunity to comment on the Watershed Workplan prior to submittal to the San 
Diego Water Board.  The Workplan must include a description of the public 
participation mechanisms to be used and identification of the persons or entities 
anticipated to be involved during the development and implementation of the 
Watershed Workplan. 
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5. Watershed Workplan Review and Updates 
 
Watershed Copermittees must review and update the Watershed Workplan annually 
to identify needed changes to the prioritized water quality problem(s) listed in the 
workplan.  All updates to the Watershed Workplan must be presented during an 
Annual Watershed Review Meeting.  Annual Watershed Review Meetings must 
occur once every calendar year and be conducted by the Watershed Copermittees. 
Annual Watershed Review Meetings must be open to the public and adequately 
noticed.  Individual Watershed Copermittees must also review and modify their 
jurisdictional programs and JRMP Annual Reports, as necessary, so that they are 
consistent with the updated Watershed Workplan.   
 

6. Pyrethroid Toxicity Reduction Evaluation 
 
The Watershed Copermittees must incorporate the pyrethroid pollutant reduction 
program18 into the Watershed Workplan.  The pyrethroid pollutant reduction program 
must include the following elements: 
 
a. Pursue state and federal regulatory change; 
b. Implement a set of source controls targeted specifically at urban pyrethroid use; 
c. Through the annual reporting process, monitor the implementation of those 

controls, assess effectiveness, and identify sources or areas where additional 
effort is needed; 

d. Implement additional controls as needed; and 
e. Continue to monitor implementation, as well as conditions within the target 

receiving waters, assess effectiveness, and re-evaluate control programs. 
 
 

H. FISCAL ANALYSIS 
 
1. Secure Resources:  Each Copermittee must exercise its full authority to secure the 

resources necessary to meet all requirements of this Order.   
 

2. Annual Analysis:  Each Copermittee must conduct an annual fiscal analysis of the 
necessary capital and operation and maintenance expenditures necessary to 
accomplish the activities of the programs required by this Order.  The analysis must 
include estimated expenditures for the current reporting period, the preceding 
period, and the next reporting period.  
 
a. Each analysis must include a description of the source of funds that are 

proposed to meet the necessary expenditures. 
b. Each analysis must include a narrative description of circumstances resulting in a 

25 percent or greater annual change for any budget line items. 

                                            
18 The pyrethroid pollutant reduction program is described in the “Riverside County – Santa Margarita 
Region Pyrethroid Source Identification Toxicity Reduction Evaluation, Final Phase II Report”, January 
2009 by MACTEC. 
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3. Annual Reporting:  Each Copermittee must submit its annual fiscal analysis with the 
annual JRMP report. 
 

 
I. TOTAL MAXIMUM DAILY LOADS 
 
1. The waste load allocations (WLAs) of fully approved and adopted TMDLs are 

incorporated as Water Quality Based Effluent Limitations on a pollutant by pollutant, 
watershed by watershed basis.  Early TMDL requirements, including monitoring, 
may be required and inserted into this Order pursuant to Finding E.10. 
 

2. The Cities of Wildomar and Murrieta must comply with the requirements and WLAs 
assigned to the discharges from their MS4s contributing to the Lake 
Elsinore/Canyon Lake (San Jacinto Watershed) Nutrient TMDLs as specified in 
Section VI.D.2 of the Santa Ana Water Board’s Order R8-2010-0033, including 
relevant sections of the fact sheet and findings, and subsequent revisions thereto.   
 

 
J. PROGRAM EFFECTIVENESS ASSESSMENT AND REPORTING 
 
Beginning with the Annual Report due in 2013, each Copermittee must annually assess 
and report upon the effectiveness of its JRMP and Watershed Workplan implementation 
to (1) reduce the discharge of storm water pollutants from its MS4 to the MEP; (2) 
prohibit non-stormwater discharges; and (3) prevent runoff discharges from the MS4 
from causing or contributing to a violation of water quality standards. 
 
 
1. Program Effectiveness Assessments 

 
a. IDENTIFY EFFECTIVENESS ASSESSMENTS 

 
With the JRMP and Watershed Workplan submittal, each Copermittee must 
establish assessment measures or methods for each of the six outcome levels 
described by CASQA19, using data from each JRMP program component, the 
MRP, and the Watershed Workplan. 
 
(1) Assessment interval:  For each established assessment measure or method, 

an assessment interval must be established as appropriate to the measure or 
method. 
 

(2) Projected Timeframe:  For each established assessment measure or method, 
each Copermittee must identify the projected timeframe within which the 
associated outcome level can adequately assess change.   

                                            
19 Effectiveness assessment outcome levels as defined by CASQA are defined in Attachment C of this 
Order.  See “Municipal Stormwater Program Effectiveness Assessment Guidance” (CASQA, May 2007) 
for guidance for assessing program activities at the various outcome levels. 
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b. PERFORM ASSESSMENTS 

 
(1) Annually:  Each year, the Copermittee must perform each applicable 

assessment based on the associated assessment interval, and determine 
whether the desired outcome has been met. 
 

(2) With the submittal of the Report of Waste Discharge, the Copermittees must 
determine whether their program implementation is resulting in the protection 
and/or improvement of water quality through an Integrated Assessment. 
 

2. Respond to Assessments 
 
a. Where the assessments indicate that the desired outcome level has not been 

achieved at the end of the projected timeframe, the Copermittee must review its 
applicable activities and BMPs to identify any modifications and improvements 
needed to maximize effectiveness, as necessary to comply with this Order.  If the 
Copermittee determines that the existing activities/BMPs are adequate, or that 
the projected timeframe should be extended, justification and an updated 
timeframe for attainment of the outcome level must be provided in the Annual 
Report. 
 

b. Each Copermittee must develop and implement a work plan and schedule to 
address any program modifications and improvements in response to the 
findings of its assessment.  The work plan and schedule must be provided and 
updated with the applicable Annual Report. The work plan must include, at a 
minimum, the following: 
 
(1) The problems and priorities identified during the assessment; 
(2) A list of priority pollutants and known or suspected sources; 
(3) A brief description of the strategy employed to reduce, eliminate or mitigate 

the negative impacts; 
(4) A description and schedule for new and/or modified BMPs.  The schedule is 

to include dates for significant milestones; 
(5) A description of how the selected activities will address an identified high 

priority problem.  This will include a description of the expected effectiveness 
and benefits of the new and/or modified BMPs; 

(6) A description of implementation effectiveness metrics; 
(7) A description of how efficacy results will be used to modify priorities and 

implementation; and 
(8) A review of past activities implemented, progress in meeting water quality 

standards, and planned program adjustments. 
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3. Assessment and Response Reporting 
 
Each Copermittee must include a summary of its effectiveness assessments within 
each Annual Report.  Beginning with the FY 2012-2013 Annual Report, the Program 
Effectiveness reporting must include: 
 
a. The results of each of the effectiveness assessments performed pursuant to 

J.1.b, including the demonstrated CASQA effectiveness level(s); 
 

b. Responses to effectiveness assessments: A description of any program 
modifications planned in accordance with section J.2, including the work plan and 
identified schedule for implementation.  The description must include the basis 
for determining that each modified activity and/or BMP represents an 
improvement expected to result in improved water quality; and 
 

c. A description of any steps to be implemented to improve the Copermittee’s ability 
to assess program effectiveness. 
 

 
K. REPORTING 
 
The Copermittees may propose alternate reporting criteria and schedules, as part of 
their updated JRMP, for the Executive Officer’s acceptance.   
 
1. Runoff Management Plans 

 
a. JURISDICTIONAL RUNOFF MANAGEMENT PLANS 

 
(1) The written account of the overall program to be conducted by each 

Copermittee to meet the jurisdictional requirements of section F of this Order 
is referred to as the Jurisdictional Runoff Management Plan (JRMP).  Each 
Copermittee must revise and update its existing JRMP so that it describes all 
activities the Copermittee will undertake to implement the requirements of this 
Order.  Each Copermittee must submit its updated and revised JRMP to the 
San Diego Water Board no later than June 30, 2012.  
 

(2) At a minimum, each Copermittee’s JRMP must be updated and revised to 
demonstrate compliance with each applicable section of this Order. 
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b. WATERSHED WORKPLANS 

 
Copermittees must update and revise the Watershed Workplan to describe any 
changes in water quality problems or priorities, and any necessary change to 
actions Copermittees will take to implement jurisdictional or watershed BMPs to 
address those identified.  The Copermittees must assemble and submit the 
Watershed Workplan to the San Diego Water Board no later than June 30, 2012, 
and must implement the Workplan within 90 days unless otherwise directed by 
the San Diego Water Board. 
 

2. Other Required Reports and Plans 
 
a. SSMP UPDATES 

 
(1) Copermittees must submit their updated SSMP in accordance with the 

applicable requirements of section F.1 with the JRMP by June 30, 2012. 
 

(2) Within 180 days of determination that the SSMP is in compliance with this 
Order’s provisions, each Copermittee must amend its ordinances consistent 
with the SSMP and implement the updated SSMP.  Any amended or new 
ordinances must be submitted to the San Diego Water Board the applicable 
Annual Report.   

 
b. HMP 

 
(1) By June 30, 2013, the Copermittees must submit to the San Diego Water 

Board Executive Officer a draft HMP that has been reviewed by the public, 
including identification of the appropriate limiting range of flow rates in 
accordance with the applicable requirements of section F.1.h. 
 

(2) Within 180 of receiving San Diego Water Board comments on the draft HMP, 
the Copermittees must submit a final HMP that addressed the San Diego 
Water Board’s comments. 
 

(3) Within 90 days of receiving a finding of adequacy from the Executive Officer 
each Copermittee must incorporate and implement the HMP for all Priority 
Development Projects. 
 

(4) Prior to acceptance of the HMP by the San Diego Water Board, the early 
implementation measures likely to be included in the HMP shall be 
encouraged by the Copermittees. 
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c. REPORT OF WASTE DISCHARGE 
 
The Copermittees must submit to the San Diego Water Board, no later than 180 
days in advance of the expiration date of this Order, a Report of Waste 
Discharge (ROWD) as an application for issuance of new waste discharge 
requirements.  The fourth annual report for this Order may supplement the 
ROWD, provided the ROWD contains the minimum information below. 
 
At a minimum, the ROWD must include the following:  (1) Proposed changes to 
the Copermittees’ runoff management programs; (2) Proposed changes to 
monitoring programs; (3) Justification for proposed changes; (4) Name and 
mailing addresses of the Copermittees; (5) Names and titles of primary contacts 
of the Copermittees; (6) Any other information necessary for the reissuance of 
this Order and (7) Any other information required by federal regulations for permit 
reapplications. 
 

3. Annual Reports 
 
JURISDICTIONAL RUNOFF MANAGEMENT PROGRAM (JRMP) ANNUAL REPORTS 

 
a. Each Copermittee must generate individual JRMP Annual Reports that cover 

implementation of its jurisdictional activities during the past annual reporting 
period.  Each Annual Report must verify and document compliance with this 
Order as directed in this section.  Each Copermittee must retain records in 
accordance with the Standard Provisions in Attachment B of this Order, available 
for review, that document compliance with each requirement of this Order.  The 
reporting period for these annual reports must be the previous fiscal year.   

 
b. Each Copermittee must submit its JRMP Annual Reports to the San Diego Water 

Board by October 31of each year, beginning on October 31, 2013.  
 

c. Each JRMP Annual Report must contain, at a minimum, the following 
information, as applicable to the Copermittee: 

 
(1) Information required to be reported annually in Section H (Fiscal Analysis) of 

this Order; 
(2) Information required to be reported annually in Section J (Program 

Effectiveness) of this Order;  
(3) The completed Reporting Checklist found in Attachment D; and 
(4) Information for each program component as described in the following Table 

5: 
 
 
 
 
 

RB-AR52387



Order No. R9-2010-0016 Page 82 of 88 November 10, 2010 

DIRECTIVES K: REPORTING 

Table 5.  Annual Reporting Requirements 
Program 

Component Reporting Requirement 

New Development 1. All updated relevant sections of the General Plan and 
environmental review process and a description of any planned 
updates within the next annual reporting period, if applicable; 

2. All revisions to the SSMP, including where applicable: 
(a) Identification and summary of where the SSMP fails to meet 

the requirements of this Order; 
(b) Updated procedures for identifying pollutants of concern for 

each Priority Development Project; 
(c) Updated treatment BMP ranking matrix; 
(d) Updated site design and treatment control BMP design 

standards; 
3. Number of Priority Development Projects reviewed and 

approved during the reporting period.  Brief description of BMPs 
required at approved Priority Development Projects.  Verification 
that site design, source control, and treatment BMPs were 
required on all applicable Priority Development Projects; 

4. Name and location of all Priority Development Projects that were 
granted a waiver from implementing LID BMPs pursuant to 
section F.1.d.(4) during the reporting period; 

5. Updated watershed-based BMP maintenance tracking database 
of approved treatment control BMPs and treatment control BMP 
maintenance within its jurisdiction, including updates to the list of 
high-priority Priority Development Projects; and verification that 
the requirements of this Order were met during the reporting 
period; 
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Table 5.  Annual Reporting Requirements (Cont’d) 

Program 
Component Reporting Requirement 

New Development 
(Cont’d) 

6. Name and brief description of all approved Priority Development 
Projects required to implement hydrologic control measures in 
compliance with section F.1.h  including a brief description of the 
management measures planned to protect downstream 
beneficial uses and prevent adverse physical changes to 
downstream stream channels; 

7. Number and description of all enforcement activities applicable 
to the new development and redevelopment component and a 
summary of the effectiveness of those activities. 

Construction 1. All updated relevant ordinances and description of planned 
ordinance updates within the next annual reporting period, if 
applicable; 

2. A description of any changes to procedures used for identifying 
priorities for inspecting sites and enforcing control measures that 
consider the nature of the construction activity, topography, and 
the characteristics of soils and receiving water quality; 

3. Any changes to the designated minimum and enhanced BMPs; 
4. Summary of the inspection program, including the following 

information: 
(a) Total number and date of inspections conducted at each 

facility; 
(b) Number, date, and types of enforcement actions by facility; 
(c) Brief description of each high-level enforcement actions at 

construction sites including the effectiveness of the 
enforcement.  

Supporting paper (or electronic) files must be maintained by the 
Copermittees and made available upon San Diego Water Board 
request.  Supporting files must include a record of inspection dates, 
the results of each inspection, photographs (if any), and a summary 
of any enforcement actions taken. 

Municipal 1. Updated source inventory; 
2. All changes to the designated municipal BMPs; 
3. Descriptions of any changes to procedures to assure that flood 

management projects assess the impacts on the water quality of 
receiving water bodies; 

4. Summary and assessment of BMP retrofits implemented at flood 
control structures, including: 
(a) List of projects retrofitted; 
(b) List and description of structures evaluated for retrofitting; 
(c) List of structures still needing to be evaluated and the 

schedule for evaluation; 
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Table 5.  Annual Reporting Requirements (Cont’d) 

Program 
Component Reporting Requirement 

Municipal (Cont’d) 5. Summary of the municipal structural treatment control operations 
and maintenance activities, including: 
(a) Number of inspections and types of facilities; 
(b) Summary of findings; 

6. Summary of the MS4 and MS4 facilities operations and 
maintenance activities, including: 
(a) Number and types of facilities maintained; 
(b) Amount of material removed; 
(c) List of facilities planned for bi-annual inspections and the 

justification; 
7. Summary of the municipal areas/programs inspection activities, 

including: 
(a) Number and date of inspections conducted at each facility; 
(b) The BMP violations identified during the inspection by facility; 
(c) Number, date and types of enforcement actions by facility;  
(d) Summary of inspection findings and follow-up activities for 

each facility; 
8. Description of activities implemented to address sewage 

infiltration into the MS4; 
9. Description of BMPs and their implementation for unpaved roads 

construction and maintenance. 
Commercial / 
Industrial 

1. Updated inventory of commercial / industrial sources; 
2. Summary of the inspection program, including the following 

information: 
(a) Number and date of inspections conducted at each facility or 

mobile business; 
(b) The BMP violations identified during the inspection by facility; 
(c) Number, date, and types of enforcement actions by facility or 

mobile business;  
(d) Brief description of each high-level enforcement actions at 

commercial/industrial sites including the effectiveness of the 
enforcement and follow-up activities for each facility; 

3. All changes to designated minimum and enhanced BMPs; 
4. A list of industrial sites, including each name, address, and SIC 

code, that the Copermittee suspects may require coverage 
under the General Industrial Permit, but has not submitted an 
NOI. 
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Table 5.  Annual Reporting Requirements (Cont’d) 

Program 
Component Reporting Requirement 

Residential 1. All updated minimum BMPs required for residential areas and 
activities; 

2. Quantification and summary of applicable runoff and storm water 
enforcement actions within residential areas and activities; 

3. Description of efforts to manage runoff and storm water pollution 
in common interest areas and mobile home parks. 

Retrofitting Existing 
Development 

1. Updated inventory and prioritization of existing developments 
identified as candidates for retrofitting; 

2. Description of efforts to retrofit existing developments during the 
reporting year; 

3. Description of efforts taken to encourage private landowners to 
retrofit existing development; 

4. A list of all retrofit projects that have been implemented, 
including site location, a description of the retrofit project, 
pollutants expected to be treated, and the tributary acreage of 
runoff that will be treated; 

5. Any proposed retrofit or regional mitigation projects and 
timelines for future implementation; 

6. Any proposed changes to the Copermittee’s overall retrofitting 
program. 

Illicit Discharge 
Detection and 
Elimination 

1. Any changes to the legal authority to implement Illicit Discharge 
Detection and Elimination activities; 

2. Any Changes to the established investigation procedures; 
3. Any changes to public reporting mechanisms, including phone 

numbers and web pages; 
4. Summaries of illicit discharges (including spills and water quality 

data events)  and how each significant case was resolved; 
5. A description of instances when field screening and analytical 

data exceeded action levels, including those instances for which 
no investigation was conducted; 

6. A description of follow-up and enforcement actions taken in 
response to investigations of illicit discharges and a description 
of the outcome of the investigation/enforcement actions. 

Workplans Updated workplans including priorities, strategy, implementation 
schedule and effectiveness evaluation. 

 
d. Each JRMP Annual Report must also include the following information regarding 

non-storm water discharges (see Section B.2. of this Order): 
 

(1) Identification of non-storm water discharge categories identified as a source 
of pollutants to waters of the U.S; 

(2) A description of any updates to ordinances, orders, or similar means to 
prohibit non-storm water discharge categories identified under section B.2 
above ; 

(3) Identification of any control measures to be required and implemented for 
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non-storm water discharge categories identified as needing controls by the 
San Diego Water Board; and 

 
(4) A description of a program to address pollutants from non-emergency fire 

fighting flows identified by the Copermittee to be significant sources of 
pollutants. 

 
4. Interim Reporting Requirements 

 
For the reporting periods, prior to submittal of the JRMP, each JRMP Annual Report 
must be submitted in accordance with the requirements and deadlines described in 
Order No. 2004-001.   
 

5. Universal Reporting Requirements 
 
All submittals must include an executive summary, introduction, conclusion, 
recommendations, and signed certified statement.  Each Copermittee must submit a 
signed certified statement covering its responsibilities for each applicable submittal.  
The Principal Copermittee must submit a signed certified statement covering its 
responsibilities for each applicable submittal and the sections of the submittals for 
which it is responsible. 

 
 
L. MODIFICATION OF PROGRAMS 
 

Modifications of JRMPs and/or Watershed Workplan may be initiated by the 
Executive Officer of the San Diego Water Board or by the Copermittees.  Requests 
by Copermittees must be made to the Executive Officer, and must be submitted 
during the annual review process.  Requests for modifications should be 
incorporated, as appropriate, into the Annual Reports or other deliverables required 
or allowed under this Order. 

 
1. Minor modifications to JRMPs, and/or Watershed Workplan, may be accepted by the 

Executive Officer where the Executive Officer finds the proposed modification 
complies with all discharge prohibitions, receiving water limitations, and other 
requirements of this Order. 
 

2. Proposed modifications that are not minor require amendment of this Order in 
accordance with this Order’s rules, policies, and procedures. 
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REPORTING PROGRAM 
DIRECTIVES O: STANDARD PROVISIONS, REPORTING REQUIREMENTS, AND 

NOTIFICATIONS 

 
M. PRINCIPAL COPERMITTEE RESPONSIBILITIES 
 
Within 180 days of adoption of this Order, the Copermittees must designate the 
Principal Copermittee and notify the San Diego Water Board of the name of the 
Principal Copermittee.  The Principal Copermittee must, at a minimum: 
 
1. Serve as liaison between the Copermittees and the San Diego Water Board on 

general permit issues, and when necessary and appropriate, represent the 
Copermittees before the San Diego Water Board. 
 

2. Coordinate permit activities among the Copermittees and facilitate collaboration on 
the development and implementation of programs required under this Order.  
 

3. Coordinate the submittal of the documents and reports as required by section K of 
this Order and Receiving Waters and MS4 Discharge Monitoring and Reporting 
Program No. R9-2010-0016 in Attachment E of this Order. 
 

 
N. RECEIVING WATERS AND MS4 DISCHARGE MONITORING AND REPORTING 

PROGRAM 
 
Pursuant to CWC section 13267, the Copermittees must comply with all the 
requirements contained in Receiving Waters and MS4 Discharge Monitoring and 
Reporting Program (MRP) No. R9-2010-0016 in Attachment E of this Order. 
 
 
O. STANDARD PROVISIONS, REPORTING REQUIREMENTS, AND 

NOTIFICATIONS  
 
1. Each Copermittee must comply with Standard Provisions, Reporting Requirements, 

and Notifications contained in Attachment B of this Order.  This includes 24 hour/5 
day reporting requirements for any instance of non-compliance with this Order as 
described in section 5.e of Attachment B. 
 

2. All plans, reports and subsequent amendments submitted in compliance with this 
Order must be implemented immediately (or as otherwise specified).  All submittals 
by Copermittees must be adequate to implement the requirements of this Order. 
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P.  ADDITIONAL PROVISIONS 
 

The Executive Officer shall meet with Camp Pendleton and other stakeholders at six 
(6) month intervals to identify and investigate water quality impacts, flow impacts, 
and impacts to water rights that may derive from the implementation of Low Impact 
Development BMPs required by Order R9-2010-0016 as they are developed by the 
storm water Copermittees.  Any key issues or amendments to the Order that derive 
from those analyses and discussions will be promptly brought to the San Diego 
Water Board for their consideration. 

 
I, David W. Gibson, Executive Officer, do hereby certify the foregoing is a full, true, and 
correct copy of an Order adopted by the California Regional Water Quality Control 
Board, San Diego Region, on November 10, 2010. 
 
 
 
         
  David W. Gibson 
  Executive Officer 
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LIST OF ACRONYMS AND ABBREVIATIONS 

LIST OF ACRONYMS AND ABBREVIATIONS 
 
ADT Average Daily Traffic 
AMAL Average Monthly Action Level 
AST Active/Passive Sediment Treatment 
 
BAT Best Available Technology 
BIA Building Industry Association  
BMP Best Management Practice 
Basin Plan Water Quality Control Plan for the San Diego Basin 
 
CASQA California Stormwater Quality Association 
CCC California Coastal Commission  
CC&Rs Covenants, Conditions and Restrictions 
CDFG California Department of Fish and Game  
CEQA California Environmental Quality Act 
CFR Code of Federal Regulations  
Colorado River Water Board California Regional Water Quality Control Board, Colorado River 

Region 
Copermittees County of Riverside, the 4 incorporated cities within the County of 

Riverside in the San Diego Region, and the Riverside County Flood 
Control and Water Conservation District 

CWA Clean Water Act 
CWC California Water Code 
CZARA Coastal Zone Act Reauthorization Amendments of 1990 
 
DAMP Drainage Area Management Plan 
DNQ Did Not Quantify 
 
ESAs Environmentally Sensitive Areas  
 
FR Federal Register 
 
GIS Geographic Information System 
 
HMP Hydromodification Management Plan 
HU Hydrologic Unit 
 
IBI Index of Biotic Integrity 
IC/ID Illicit Connections and Illicit Discharges  
 
JRMP Jurisdictional Runoff Management Plan  
 
Los Angeles Water Board California Regional Water Quality Control Board, Los Angeles 

Region  
LID Low Impact Development 
 
MDAL Maximum Daily Action Level 
MEP Maximum Extent Practicable 
MRP Receiving Waters Monitoring and Reporting Program  
MS4 Municipal Separate Storm Sewer System 
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LIST OF ACRONYMS AND ABBREVIATIONS 

 
LIST OF ACRONYMS AND ABBREVIATIONS (CONT’D) 
 
NAL Non-storm Water Action Levels 
ND Not Detected 
NPDES National Pollutant Discharge Elimination System 
NRDC Natural Resources Defense Council  
NURP Nationwide Urban Runoff Program 
 
OAL Office of Administrative Law 
 
RCFCD Riverside County Flood Control and Water Conservation District 
Regional Water Board California Regional Water Quality Control Board 
RGOs Retail Gasoline Outlets  
ROWD Riverside County Copermittees’ Report of Waste Discharge 

(application for NPDES reissuance) 
RWL Receiving Water Limitations  
 
SAL Storm Water Action Level 
Santa Ana Water Board California Regional Water Quality Control Board, Santa Ana Region 
San Diego Water Board California Regional Water Quality Control Board, San Diego Region  
San Francisco Bay Water Board California Regional Water Quality Control Board, San Francisco Bay 

Region 
SIC Standard Industrial Classification Code 
SIP State Implementation Plan 
SSMP Standard Storm Water Mitigation Plan 
State Water Board State Water Resources Control Board 
SWMP Storm Water Management Plan  
 
TAC State Water Resources Control Board Urban Runoff Technical 

Advisory Committee 
TIE Toxicity Identification Evaluation  
TMDL Total Maximum Daily Load 
 
USEPA United States Environmental Protection Agency 
 
WDRs Waste Discharge Requirements  
WLA Waste Load Allocation  
WQO Water Quality Objective 
WQBEL Water Quality Based Effluent Limitations  
WQMP Water Quality Management Plan 
WQS Water Quality Standard 
WRMP Watershed Runoff Management Plan 
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FACT SHEET FORMAT  

I. FACT SHEET FORMAT 
 
This Fact Sheet briefly sets forth the principle facts and the significant factual, legal, 
methodological, and policy questions that the California Regional Water Quality 
Control Board, San Diego Region (San Diego Water Board) considered in preparing 
Order No. R9-2010-0016.  In accordance with the Code of Federal Regulations (CFR) 
title 40 parts 124.8 and 124.56 (40 CFR 124.8 and 124.56), this Fact Sheet includes, 
but is not limited to, the following information:  
 

A. Contact information  
B. Public process and notification procedures  
C. Background information 
D. Permitting approach  
E. Economic issues  
F. Legal authority  
G. Findings  
H. Directives  

 
Tentative Order No. R9-2010-0016 was distributed for public review on July 23, 2010.  
The San Diego Water Board accepted written comments on the Tentative Order until 
September 7, 2010.  A public hearing was subsequently held on November 10, 2010 
to receive oral comments from interested persons. 
 
The San Diego Water Board’s files applicable to the issuance of Order No. R9-2010-
0016 are incorporated into the administrative record in support of the findings and 
requirements of Order No. R9-2010-0016. 
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CONTACT INFORMATION  

II. CONTACT INFORMATION 
 
San Diego Water Board 
 

 

Benjamin Neill  
Water Resource Control Engineer 
9174 Sky Park Court, Suite 100 
San Diego, CA  92123 
858-467-2983 
858-571-6972 (fax) 
email: bneill@waterboards.ca.gov 
 

Wayne Chiu, P.E. 
Water Resource Control Engineer 
9174 Sky Park Court, Suite 100 
San Diego, CA  92123 
858-637-5558 
858-571-6972 (fax) 
email: wchiu@waterboards.ca.gov 
 

The Order and other related documents can be downloaded from the San Diego Water 
Board website at 
http://www.waterboards.ca.gov/sandiego/water_issues/programs/stormwater/rsd_stor
mwater.shtml 
 
All documents referenced in this Fact Sheet and in Order No. R9-2010-0016 are 
available for public review at the San Diego Water Board office, located at the address 
listed above.  Public records are available for inspection during regular business 
hours, from 8:00 am to 5:00 pm Monday through Friday.  To schedule an appointment 
to inspect public records, contact the San Diego Water Board Records Management 
Officer at 858-467-2952.   
 
Copermittees 
1. City of Murrieta 4. County of Riverside 
2. City of Temecula 5. Riverside County Flood Control 

and Water Conservation District 3. City of Wildomar 
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PUBLIC PROCESS AND NOTIFICATION PROCEDURES  

III. PUBLIC PROCESS AND NOTIFICATION PROCEDURES 
 
The San Diego Water Board followed the schedule listed below for the preparation of 
Order No. R9-2010-0016: 
 

A. In December 2008, the San Diego Water Board met with the Copermittees to 
discuss the Report of Waste Discharge (ROWD) required by Order 
No. R9-2004-001. 

B. On January 15, 2009, the San Diego Water Board received the ROWD for the 
permit renewal. 

C. On October 29, 2009, the San Diego Water Board received the 2008-09 annual 
reports from the Copermittees for the existing permit. 

D. On February 8, 2010, the San Diego Water Board notified all known interested 
parties that an electronic email listserv had been established to provide 
information and notices on the reissuance of the municipal storm water NPDES 
permit for southern Riverside County. 

E. On February 18, 2010 the San Diego Water Board provided written comments 
on the ROWD to the Copermittees. 

F. On March 22, 2010, the San Diego Water Board met with the Copermittees to 
discuss the potential changes to the permit based on the ROWD and annual 
reports. 

G. Between April 22 and July 23, 2010, the San Diego Water Board met with the 
Copermittees on a weekly basis to discuss the Copermittees’ concerns with the 
provisions of the Tentative Order. 

H. On July 23, 2010, the San Diego Water Board released the Tentative Order for 
public review and comment. 

I. Written comments were accepted until September 7, 2010. 
J. A public hearing of the Tentative Order was conducted on November 10, 2010. 
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BACKGROUND  

IV. BACKGROUND 
 
Order No. R9-R9-2010-0016 is the fourth iteration of the storm water permit for the 
municipal separate storm sewer systems (MS4s) in the Riverside County portion of the 
San Diego Region.  The first permit was adopted in 1990.  The San Diego Water 
Board adopted the second iteration of the permit in 1998.  The U.S. Environmental 
Protection Agency (USEPA) objected to the 1998 permit and reissued the permit in 
1999.  In 2000, the San Diego Water Board issued an addendum to the 1998 permit 
and incorporated the USEPA’s permit by reference.  The San Diego Water Board 
reissued the third iteration of the permit in 2004. 
 
Municipal Storm Water Permits are required by the Federal Clean Water Act 1987 
Amendments.  The federal Clean Water Act (CWA) was amended in 1987 to address 
storm water runoff from municipal and industrial dischargers.  One requirement of the 
amendment was that many municipalities throughout the United States were obligated 
for the first time to obtain National Pollutant Discharge Elimination System (NPDES) 
permits for discharges of storm water runoff from their MS4s.  In response to the CWA 
amendment (and the pending federal NPDES regulations which would implement the 
amendment), the San Diego Water Board issued a municipal storm water permit, 
Order No. 90-46, in July 1990 to the Copermittees for their municipal separate storm 
sewer system (MS4) discharges.1    
 
The First and Second Term Permits, Order Nos. 90-46 and 98-02, provided 
maximum flexibility.  San Diego Water Board Order No. 90-46 contained the 
“essentials” of the 1990 regulations, but the requirements were written in very broad, 
generic terms.  This was done in order to provide the maximum amount of flexibility to 
the Copermittees in implementing the new requirements (flexibility was, in fact, the 
stated reason for issuing the permit in advance of the final regulations).  From staff’s 
perspective however, “flexibility” in the form of lack of specificity, combined with the 
Copermittees’ lack of funding and political will, also provided the Copermittees with 
ample reasons to take few substantive steps towards achieving water quality 
standards.  The situation was exacerbated by the San Diego Water Board’s own lack 
of storm water resources for oversight. 
 
The Third-Term Permit introduced specific requirements.  The regulatory 
approach incorporated into Order No. R9-2004-001 was a significant departure from 
the regulatory approach of the First and Second-Term Permits.  Where San Diego 
Water Board Order Nos. 90-46 and 98-02 included broad, nonspecific requirements in 
order to provide the Copermittees with the maximum amount of flexibility in developing 
their programs, Order No. R9-2004-001 used detailed, specific requirements which 
outlined the minimum level of implementation required for the Copermittees’ programs.  
In order to provide the Copermittees with the minimum requirements to meet the 
                                            
1 The 1990 permit was issued to the County of Riverside, the Orange County Flood Control and Water 
Conservation District, and the City of Temecula.  Additional municipalities have been added to the MS4 NPDES 
permit as they have incorporated. 
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maximum extent practicable (MEP) standard for storm water of the San Diego Water 
Board, Order No. R9-2004-001 included more detail to emphasize the strong 
jurisdictional level programs developed by the Copermittees during the First and 
Second-Term Permits, as well as including the watershed-level program.  The shift in 
permitting approaches resulted from the San Diego Water Board’s conclusion that the 
lack of specificity in earlier Orders resulted in frequently unenforceable permit 
requirements, which in turn allowed some Copermittees to only make limited progress 
in implementing their programs.  
 
The Third-Term Permit followed the San Diego County and Orange County 
permit templates.  The shift in regulatory approaches for MS4 permits was first 
manifested in the 2001 MS4 permit to the owners and operators of San Diego County 
MS4s (Order No. 2001-01) and subsequently incorporated into the 2002 MS4 permit to 
the owners and operators of the Orange County MS4s (Order No. R9-2002-0001).  
The Third-Term Riverside County Permit included similar requirements as the 2001 
San Diego County Permit and the 2002 Orange County Permit.  Both the San Diego 
and Orange County Permits were appealed to the State Water Resources Control 
Board (State Water Board).2  Minor modifications of each were made by the State 
Water Board, but the vast majority of the requirements were upheld.  The San Diego 
County permit was also challenged in the Superior Court of the State of California and 
the Court of Appeal, Fourth Appellate District.  Further litigation on the Orange County 
permit was held pending the precedential decisions on the San Diego Permit.  The 
San Diego Permit was largely upheld in the Superior and Appellate Courts.  The State 
of California Supreme Court declined to hear a final appeal from the Building Industry 
Association in March 2005.  Thus, the Third-Term Riverside County permit 
requirements remained as slightly modified by the State Water Board. 
 
The Third-Term Permit was adopted following substantial public participation.  
Public participation was extensive during the adoption process of the Third-Term 
Permit.  The draft permit was released for public review and comment on December 
15, 2003.  Because the proposed requirements for Riverside County were similar to 
those that had recently been adopted and contested in San Diego County, much of the 
public participation dialogue echoed the discussions held during the San Diego 
renewal.  A public workshop was held at the Temecula City Hall on January 23, 2004 
to answer questions about the Tentative Order for the Third-Term Riverside County 
permit.  A public hearing was held on February 11, 2004 to receive testimony.  The 
public comment period was closed on March 10, 2004.  Approximately 165 written and 
verbal comments were received and responded to during the public workshop, the 
public hearing, and the written comment period on the Tentative Order for the Third-
Term Riverside County permit.  Following the extensive public participation process, 
the San Diego Water Board adopted Order No. R9-2004-001 on July 14, 2004. 
 

                                            
2 Seven petitions were filed with the State Water Board over the Third-Term Orange County Permit.  Six were 
placed in abeyance.  Three of the petitioners sought stays.  One stay request was dismissed and one was 
withdrawn.  The active petition and stays were addressed by the State Water Board in Order WQO 2002-0014. That 
Order stayed provision F.5.f regarding sewage spills and modified Finding No. 26 regarding chronic toxicity. 
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Storm water programs have improved under the Third-Term Permit.  Since 
adoption of Order No. R9-2004-001, the Copermittees’ storm water programs have 
expanded.  Audits of the Copermittees’ programs and reviews of annual reports exhibit 
that the Copermittees’ jurisdictional programs are largely in compliance with the Order.  
Some of the efforts currently being conducted on a regular basis by the Copermittees 
that were not conducted on a widespread basis prior to adoption of Order No. R9-
2004-001, include: construction site storm water inspections, industrial and 
commercial facility storm water inspections, municipal facility storm water inspections, 
management of storm water quality from new development, development of best 
management practice (BMP) requirements for existing development, interdepartmental 
coordination, comprehensive water quality monitoring, and assessment of storm water 
program effectiveness.   
 
Significant challenges remain.  When viewed relative to the magnitude of the storm 
water runoff problem, enormous challenges remain, particularly regarding the 
management of storm water runoff on a watershed scale.  Today, storm and non-
storm water discharges from the MS4 continue to be the leading cause of water quality 
impairment in the San Diego Region.3  Since 1998, the number of impaired water 
bodies in the Riverside County portion of the San Diego Region on the CWA section 
303(d) List of Water Quality Impaired Segments (303(d) List) has increased with each 
new list (i.e. new impaired water bodies listed on the 2002, 2006, and 2008 303(d) 
Lists).  The Copermittees’ monitoring data exhibits persistent exceedances of water 
quality objectives in the Santa Margarita watershed.4  The Santa Margarita watershed 
also has conditions that are frequently toxic to aquatic life.  Bioassessment data from 
the watersheds further reflects these conditions, finding that macroinvertebrate 
communities in creeks have widespread Poor to Very Poor Index of Biotic Integrity 
(IBI) ratings.   
 

                                            
3 The potential sources of impairments are identified on the CWA section 303(d) list of impaired water bodies for the 
San Diego Region. 
4 Data is provided in annual reports to the San Diego Water Board.  A summary of data collected during the Third-
Term Permit is provided in the Riverside County Copermittees’ application for permit reissuance.  That summary is 
available on-line at: 
http://www.waterboards.ca.gov/sandiego/water_issues/programs/stormwater/rsd_stormwater.shtml 
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V. PERMITTING APPROACH  
(PROGRAM INTEGRATION, FLEXIBILITY, AND DETAIL) 
 
The Order contains an increased emphasis on storm water discharge management on 
a watershed basis.  This shift towards increased watershed management is consistent 
with planning efforts conducted by the San Diego Water Board regarding reissuance of 
the San Diego Permit (Order No. R9-2007-0001) and Orange County Permit (Order 
No. R9-2009-0002).  This shift reflects recognition of the maturity of the storm water 
programs since they began implementing the Third-Term Permit.  Addressing storm 
water discharge management on a watershed basis is only possible if effective 
jurisdictional programs have been established, and maintaining effective jurisdictional 
programs is crucial to the success of watershed-focused management.   
 
There are several reasons for this shift in emphasis.  An emphasis on watersheds is 
necessary to shift the focus of the Copermittees from program development and 
implementation to water quality results.  After over 20 years of Copermittee program 
implementation, it is critical that the Copermittees link their efforts with positive impacts 
on water quality.  Addressing storm water on a watershed scale focuses on water 
quality results by emphasizing the receiving waters within the watershed.  The 
conditions of the receiving waters drive management actions, which in turn focus on 
the water quality problems in each watershed.    
 
Focusing on watershed implementation does not mean that the Copermittees must 
expend funds outside of their jurisdictions.  Rather, the Copermittees within each 
watershed are expected to collaborate to develop a watershed strategy to address the 
high priority water quality problems within each watershed.  They have the option of 
implementing the strategy in the manner they find to be most effective.  Each 
Copermittee can implement the strategy individually within its jurisdiction, or the 
Copermittees can group together to implement the strategy throughout the watershed.   
 
While the Order includes a new emphasis on addressing storm water discharges on a 
watershed basis, the Order includes recognition of the importance of continued 
program implementation on jurisdictional and countywide levels.  The Order also 
acknowledges that jurisdictional, watershed, and countywide efforts are not always 
mutually exclusive.  For this reason, an attempt has been made to allow for the 
Copermittees’ jurisdictional, watershed, and countywide programs to integrate.   
 
In the Order, the watershed requirements serve as the mechanism for this program 
integration.  Since jurisdictional and countywide activities can also serve watershed 
purposes, such activities can be integrated into the Copermittees’ watershed 
programs, provided the activities meet certain criteria.  In this manner, the 
Copermittees’ activities do not always need to distinguish between jurisdictional, 
watershed, and countywide levels of implementation.  Instead, they can be integrated 
on multiple levels. 
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Such opportunities for program integration inherently provide flexibility to the 
Copermittees in implementing their programs.  Program integration can be expanded 
or minimized as the Copermittees see fit.  For example, there is flexibility provided in 
determining the activities to be integrated and implemented in the watershed programs 
– watershed-based efforts, countywide efforts, enhanced jurisdictional efforts, or a 
mixture of the three.  Significant flexibility is also provided throughout other portions of 
the Order.   
 
Copermittees can choose the best management practices (BMPs) to be implemented, 
or required to be implemented, for development, construction, and existing 
development areas.  Flexibility to determine which industrial or commercial sites are to 
be inspected is also provided to the Copermittees.  Educational approaches are also 
to be determined by the Copermittees under the Order.  Implementation of certain 
efforts on a countywide basis is largely optional for the Copermittees as well.  
Significant leeway is also provided to the Copermittees in using methods to assess the 
effectiveness of their various runoff management programs.  This flexibility is further 
extended to the monitoring program requirements, which allow the Copermittees to 
develop monitoring approaches to several aspects of the monitoring program. 
 
The challenge in drafting the Order is to provide the flexibility described above while 
ensuring that the Order is still enforceable.  To achieve this, the Order frequently 
prescribes minimum measurable outcomes, while providing the Copermittees with 
flexibility in the approaches they use to meet those outcomes.  Enforceability has been 
found to be a critical aspect of the Order.  For example, the watershed requirements of 
Order No. R9-2004-001 were some of the Order’s most flexible requirements.  This 
lack of specificity in the watershed requirements resulted in inefficient watershed 
compliance efforts.  This situation reflects a common outcome of flexible permit 
language.  Such language can be unclear and unenforceable, and it can lead to 
implementation of inadequate programs. 
 
To avoid these types of situations, a balance between flexibility and enforceability has 
been crafted into the Order.  Minimum measurable outcomes are utilized to ensure the 
Order is enforceable, while the Copermittees are provided flexibility in deciding how 
they will implement their programs to meet the minimum measurable outcomes. 
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VI. ECONOMIC ISSUES 
 
Economic discussions of storm and non-storm water management programs tend to 
focus on the significant costs incurred by municipalities in developing and 
implementing the programs.  However, when considering the cost of implementing the 
programs, it is also important to consider the alternative costs incurred by not fully 
implementing the programs, as well as the benefits which result from program 
implementation.   
 
The financial crisis and current economic environment has amplified the concerns 
about the costs incurred by the municipalities in implementing their programs.  It is 
frequently cited by many of the Copermittees as a justification for reducing or 
modifying the requirements that must be met by their programs.  While the current 
economic environment is a cause for concern in the short term, it also provides an 
opportunity for these programs to find and implement improvements and efficiencies 
before the next period of growth and development. 
 
It is very difficult to ascertain the true cost of implementation of the Copermittees’ 
management programs because of inconsistencies in reporting by the Copermittees.  
Reported costs of compliance for the same program element can vary widely from city 
to city, often by a very wide margin that is not easily explained.5  Despite these 
problems, efforts have been made to identify management program costs, which can 
be helpful in understanding the costs of program implementation.   
 
Estimates of Phase I Storm Water Program Costs   
 
The USEPA, the California Regional Water Quality Control Boards (Regional Water 
Boards), and the State Water Board have attempted to evaluate the costs of 
implementing municipal storm water programs.  The assessments demonstrate that 
true costs are difficult to ascertain and reported costs vary widely.  Nonetheless, they 
provide a useful context for considering the costs of requirements within Order No. R9-
2010-0016.  In addition, reported fiscal analyses tend to neglect the costs incurred to 
municipalities when storm water runoff is not effectively managed.  Such costs result 
from pollution, contamination, nuisance, and damage to ecosystems, property, and 
human health.   
 
In 1999 USEPA reported on multiple studies it conducted to determine the cost of 
management programs.  A study of Phase II municipalities determined that the annual 
cost of the Phase II program was expected to be $9.16 per household.  USEPA also 
studied 35 Phase I municipalities, finding costs to be $9.08 per household annually, 
similar to those anticipated for Phase II municipalities.6    
 

                                            
5 LARWQCB, 2003.  Review and Analysis of Budget Data Submitted by the Permittees for Fiscal Years 2000-2003.  
P. 2.  
6 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68791-68792. 
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A study on Phase I MS4 program cost was also conducted by the California Regional 
Water Quality Control Board, Los Angeles Region (Los Angeles Water Board), where 
program costs reported in the municipalities’ annual reports were assessed.  The Los 
Angeles Water Board estimated that average per household cost to implement the 
MS4 program in Los Angeles County was $12.50. 7  Since the Los Angeles County 
permit is very similar to Order No. R9-2004-001, this estimate is also useful in 
assessing general program costs in Riverside County.  
 
The State Water Board also commissioned a study by the California State University, 
Sacramento to assess costs of the Phase I MS4 program.  This study includes an 
assessment of costs incurred by Phase I MS4s throughout the State to implement their 
programs.  Annual cost per household in the study ranged from $18-46, with the 
Fresno-Clovis Metropolitan Area (FCMA) representing the lower end of the range, and 
the City of Encinitas (in San Diego County) representing the upper end of the range.8  
Included in the study is the City of Corona, which is in Riverside County under the 
jurisdiction of the California Regional Water Quality Control Board, Santa Ana Region 
(Santa Ana Water Board).  
 
The annual cost per household for the City of Corona’s program was estimated to be 
$32, which should be similar to the costs to implement the MS4 programs in the 
Riverside County portion of the San Diego Region.  In contrast, the cost of the City of 
Encinitas’ program, with an annual cost per household estimated to be $46, may 
represent the upper range of Riverside County MS4 programs.  However, the City of 
Encinitas’s program cost can be considered as the high end of the spectrum for 
management program costs because the City has a consent decree with 
environmental groups regarding its program, and City of Encinitas has received 
recognition for implementing a superior program. 
 
The annual costs for the City of Corona and City of Encinitas were estimated from data 
collected in 2003-2004.  Between 2003 and 2008, the number of households in both 
cities has increased by approximately 3 percent and 7 percent, respectively.9  In 
contrast, between 2003 and 2008 the number of households in the City of Temecula 
has increased from 23,199 to 31,135 (34 percent)10 and the City of Murrieta has 
increased from 22,020 to 32,664 (48 percent).11  This significant increase in number of 
households indicates a significant increase in the tax base (sales and property tax) 
available to fund the implementation of the MS4 programs for the City of Temecula 
and City of Murrieta, as well as for the County of Riverside and recently incorporated 
cities. 
 

                                            
7 Los Angeles Water Board, 2003.  Review and Analysis of Budget Data Submitted by the Permittees for Fiscal 
Years 2000-2003.  P. 2.  
8 State Water Board, 2005.  NPDES Stormwater Cost Survey.  P. ii. 
9 Southern California Association of Governments, Profile of the City of Corona, dated May 2009; and City of 
Encinitas, Comprehensive Financial Annual Report, dated June 30, 2009.  
10 Southern California Association of Governments, Profile of the City of Temecula, dated May 2009. 
11 Southern California Association of Governments, Profile of the City of Murrieta, dated May 2009. 
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The average amount spent per household in the Cities of Temecula and Murrieta, 
however, does not correspond with the increase in the number of households or the 
amount spent in municipalities in other regions.  The table below compares the 
reported expenditures for the MS4 programs from 2006-07 to 2008-09 compared to 
number of households in the Cities of Encinitas, Corona, Temecula, and Murrieta.12 
 

  2006-07   2007-08   2008-09  

City 
$  

Spent 
House-
holds 

$/House-
hold 

$  
Spent 

House-
holds 

$/House-
hold 

$  
Spent 

House-
holds 

$/House-
hold 

Encinitas $1,192,174 23,798 $50.10 $2,052,671 23,871 $85.99 $1,729,962 24,100 $71.78 

Corona $988,547 43,000 $22.99 $1,151,779 43,482 $26.49 $1,162,928* 43,827 $26.53 

Temecula $566,952 28,890 $19.62 $748,267 30,222 $24.76 $534,492 31,135 $17.17 

Murrieta $186,377 30,237 $6.16 $258,247 31,758 $8.13 $541,180* 32,664 $16.56 

 
It is important to note that the program costs reported above may not include costs 
incurred by other departments or programs that may support the MS4 permit 
programs.  The costs only represent the funds spent by each municipality as reported 
in their jurisdictional program annual reports.  In any case, the figures in the table 
above illustrate the disparity in the amounts reportedly budgeted and spent for the 
programs in the Riverside County portion of the San Diego Region in comparison to 
the amounts budgeted and spent in the Santa Ana Region and in the San Diego 
County portion of the San Diego Region.   
 
It is also important to note that reported program costs are not all attributable to 
compliance with MS4 permits.  Many program components, and their associated 
costs, existed before any MS4 permits were ever issued.  For example, street 
sweeping and trash collection costs cannot be solely or even principally attributable to 
MS4 permit compliance, since these practices have long been expected from and 
implemented by municipalities.   
 
Therefore, true program cost resulting from MS4 permit requirements is some fraction 
of reported costs.  The California State University, Sacramento study found that only 
38 percent of program costs are new costs fully attributable to MS4 permits.  The 
remainder of the program costs was either pre-existing or resulted from enhancement 
of pre-existing programs.13  In 2000, the County of Orange found that even lesser 
amounts of program costs are solely attributable to MS4 permit compliance, reporting 
that the amount attributable to implement the County or Orange Drainage Area 
Management Plan (DAMP), was less than 20 percent of the total budget.  The 
remaining 80 percent was attributable to pre-existing programs.14 

                                            
12 Amount ($) Spent figures are the actual expenditures reported in the 2006-07, 2007-08, and/or 2008/09 Annual 
Reports for the jurisdictional programs for each municipality (figures with * are estimated/budgeted expenditures).  
Number of households derived from SCAG 2009 profiles of Corona, Temecula, and Murrieta, and from City of 
Encinitas 2009 Financial Annual Report. 
13 State Water Board, 2005.  NPDES Stormwater Cost Survey.  P. 58. 
14 County of Orange, 2000.  A NPDES Annual Progress Report.  P. 60.  More current data from the County of 
Orange is not used in this discussion because the County of Orange no longer reports such information. 
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Estimating Costs of Reissued Storm Water Permits 
 
The vast majority of costs that will be incurred as a result of implementing Order 
No. R9-2010-0016 is not new.  Storm water management programs have been in 
place in Riverside County for over 15 years.  As shown in the discussion above, the 
amount spent for MS4 Permit compliance per household in the municipalities in the 
Riverside County portion of the San Diego Region is already low compared to other 
regions.  Any increase in cost to the Copermittees, however, is still expected to be 
incremental in nature.  Since Order No. R9-2010-0016 “fine tunes” the requirements of 
Order No. R9-2004-001, these cost increases are expected to be modest. 
 
Where there may be additional elements that will incur new costs, the Riverside 
County Copermittees are given the time to develop the budgets and funding 
mechanisms to phase those elements into their programs.  Additionally, development 
of these additional elements by the Riverside County Copermittees will have the 
benefit of the experiences and work already done by the San Diego County and 
Orange County Copermittees.  
 
The anticipated costs of program changes are difficult to estimate because of the 
flexibility inherent within the Permit and the recognition that program modifications will 
vary among the municipalities in response to the specific needs of the local and 
watershed programs.  In other words, the Permit is intended to allow each Copermittee 
to de-emphasize some program components and strengthen others based on the 
experience of the jurisdictional programs.   
 
The changes in Order No. R9-2010-0016 reflect the iterative process of BMP 
implementation and the necessarily adaptive nature of storm water management that 
is expected by the USEPA.  In 1996, USEPA recognized that changes to MS4 
programs would occur during the reapplication period based on new information on the 
relative magnitude of a problem, new data on water quality impacts of the storm water 
discharges, and experience gained under the prior permit. 15  Some changes have 
been proposed by the Copermittees in the permit reapplication package, and others 
have been included because the San Diego Water Board considers those measures 
necessary and feasible to protect water quality from the effects of MS4 discharges.   
 

                                            
15 Federal Register / Vol. 61, No. 155 / Friday, August 9, 1996 / Rules and Regulations.  Interpretive policy 
memorandum on reapplication requirements for MS4s. 
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Other Economic Considerations 
 
Economic considerations of management programs cannot be limited only to program 
costs.  Evaluation of programs requires information on the implementation costs and 
information on the benefits derived from environmental protection and improvement.16  
Attention is often focused on program costs, but the programs must also be viewed in 
terms of their value to the public.   
 
For example, household willingness to pay for improvements in fresh water quality for 
fishing and boating has been estimated by USEPA to be $158-210.17  This estimate 
can be considered conservative, since it does not include important considerations 
such as marine waters benefits, wildlife benefits, or flood control benefits.  The 
California State University, Sacramento study reports that the annual household 
willingness to pay for statewide clean water is approximately $180.18  When viewed in 
comparison to household costs for existing management programs, household 
willingness to pay estimates exhibit that per household costs incurred by the Riverside 
County Copermittees to implement their management programs are very low. 
 
Placing a value on good water quality in receiving waters is very difficult.  The Santa 
Margarita River is one of the few remaining natural gorge rivers in southern California, 
with approximately 70 species of special concern (rare, threatened, or endangered) 
regularly inhabiting the watershed, including 30 that are currently protected under the 
Federal Endangered Species Act.19  The Upper Santa Margarita Watershed provides 
significant habitat and recreation opportunities.  In addition, residents and businesses 
in the Upper Santa Margarita Watershed rely heavily of local water for drinking, 
agriculture, and industrial supply. 
 
Often the value of receiving waters with good water quality manifests in other forms, 
such as tourism, recreational opportunities, and increased property values.  When 
surface waters are degraded, thereby degrading the habitat, the public loses the 
aesthetic value and benefit of being able to use the area in and around the water.  
Surface waters that are able to support the beneficial uses designated in the Water 
Quality Control Plan for the San Diego Basin (Basin Plan) can sustain plants and 
wildlife that can attract visitors and residents, providing aesthetic, recreational, as well 
as monetary value to the public.  At this time, however, there have been no studies for 
the Riverside County portion of the San Diego Region to quantify the added value that 
surface waters with healthy water quality can provide. 
 
It is also important to consider the benefits of management programs in conjunction 
with their costs.  A study conducted by the University of Southern California and 
University of California, Los Angeles assessed the costs and benefits of implementing 
                                            
16 Ribaudo M.O. and D. Heelerstein. 1992,  Estimating Water Quality Benefits: Theoretical and Methodological 
Issues.  U.S. Department of Agriculture. Technical Bulletin No. 1808. 
17 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations.  P. 68793. 
18 State Water Board, 2005.  NPDES Stormwater Cost Survey.  P. iv. 
19 Stein, E. and Ambrose, R. 1998.  Cumulative Impacts of Section 404 Clean Water Act Permitting on the Riparian 
Habitat of the Santa Margarita, California Watershed.  Wetlands, Vol. 18, No. 3. 
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various approaches for achieving compliance with the MS4 permits in the Los Angeles 
Region.  The study found that non-structural systems would cost $2.8 billion but 
provide $5.6 billion in benefit.  If structural systems were determined to be needed, the 
study found that total costs would be $5.7 to $7.4 billion, while benefits could reach 
$18 billion.20  Costs are anticipated to be borne over many years – probably ten years 
at least.  As can be seen, the benefits of the programs are expected to considerably 
exceed their costs.  Such findings are corroborated by USEPA, which found that the 
benefits of implementation of its Phase II storm water rule would also outweigh the 
costs.21    
 

                                            
20 Los Angeles Water Board, 2004.  Alternative Approaches to Stormwater Control.   
21 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P.  68791. 
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VII. LEGAL AUTHORITY 
 
The following statutes, regulations, and Water Quality Control Plans provide the basis 
for the requirements of Order No. R9-2010-0016:  Clean Water Act (CWA), California 
Water Code (CWC), Title 40 of the Code of Federal Regulations (40 CFR) Parts 122, 
123, 124 (National Pollutant Discharge Elimination System Permit Application 
Regulations for Storm Water Discharges, Final Rule), Part II of 40 CFR Parts 9, 122, 
123, and 124 (National Pollutant Discharge Elimination System – Regulations for 
Revision of the Water Pollution Control Program Addressing Storm Water Discharges; 
Final Rule), Water Quality Control Plan – Ocean Waters of California (California 
Ocean Plan), Water Quality Control Plan for the San Diego Basin (Basin Plan), 40 
CFR 131 Water Quality Standards; Establishment of Numeric Criteria for Priority Toxic 
Pollutants for the State of California; Rule (California Toxics Rule), and the California 
Toxics Rule Implementation Plan. 
 
The legal authority citations below generally apply to directives in Order No. R9-2010-
0016, and provide the San Diego Water Board with ample underlying authority to 
require each of the directives of Order No. R9-2010-0016.  Legal authority citations are 
also provided with each permit section discussion in section IX of this Fact 
Sheet/Technical Report.   
 
CWA 402(p)(3)(B)(ii) – The CWA requires in section 402(p)(3)(B)(ii) that permits for 
discharges from municipal storm sewers “shall include a requirement to effectively 
prohibit non-storm water discharges into the storm sewers.” 
 
CWA 402(p)(3)(B)(iii) – The CWA requires in section 402(p)(3)(B)(iii) that permits for 
discharges from municipal storm sewers “shall require controls to reduce the 
discharge of pollutants to the maximum extent practicable, including management 
practices, control techniques and system, design and engineering methods, and such 
other provisions as the Administrator or the State determines appropriate for the 
control of such pollutants.”   
 
40 CFR 122.26(d)(2)(i)(B,C,E, and F) – Federal NPDES regulations 40 CFR 
122.26(d)(2)(i)(B,C,E, and F) provide that each Copermittee’s permit application “shall 
consist of:  (i) Adequate legal authority.  A demonstration that the applicant can 
operate pursuant to legal authority established by statute, ordinance or series of 
contracts which authorizes or enables the applicant at a minimum to: […] (B)  Prohibit 
through ordinance, order or similar means, illicit discharges to the municipal separate 
storm sewer; (C) Control through ordinance, order or similar means the discharge to a 
municipal separate storm sewer of spills, dumping or disposal of materials other than 
storm water; […] (E) Require compliance with condition in ordinances, permits, 
contracts or orders; and (F) Carry out all inspection, surveillance and monitoring 
procedures necessary to determine compliance and noncompliance with permit 
conditions including the prohibition on illicit discharges to the municipal separate storm 
sewer.” 
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40 CFR 122.26(d)(2)(iv) – Federal NPDES regulation 40 CFR 122.26(d)(2)(iv) 
provides that the Copermittee shall develop and implement a proposed management 
program which “shall include a comprehensive planning process which involves public 
participation and where necessary intergovernmental coordination, to reduce the 
discharge of pollutants to the maximum extent practicable using management 
practices, control techniques and system, design and engineering methods, and such 
other provisions which are appropriate.  The program shall also include a description 
of staff and equipment available to implement the program. […]  Proposed programs 
may impose controls on a system wide basis, a watershed basis, a jurisdiction basis, 
or on individual outfalls. […]  Proposed management programs shall describe priorities 
for implementing controls.”   
 
40 CFR 122.26(d)(2)(iv)(A - D) – Federal NPDES regulations 40 CFR 
122.26(d)(2)(iv)(A - D) require municipalities to implement controls to reduce pollutants 
in storm water runoff from new development and significant redevelopment, 
construction, and commercial, residential, industrial, and municipal land uses or 
activities.  Prevention of illicit discharges is also required. 
 
CWC 13377 – CWC section 13377 provides that “Notwithstanding any other provision 
of this division, the State Water Board or the Regional Water Boards shall, as required 
or authorized by the CWA, as amended, issue waste discharge requirements and 
dredged or fill material permits which apply and ensure compliance with all applicable 
provisions of the act and acts amendatory thereof or supplementary, thereto, together 
with anymore stringent effluent standards or limitation necessary to implement water 
quality control plans, or for the protection of beneficial uses, or to prevent nuisance.” 
 
Order No. R9-2010-0016 is an essential mechanism for achieving the water quality 
objectives that have been established for protecting the beneficial uses of the water 
resources in the San Diego Water Board’s portion of Riverside County.  Federal 
NPDES regulation 40 CFR 122.44(d)(1) requires MS4 permits to include any 
requirements necessary to “achieve water quality standards established under CWA 
section 303, including State narrative criteria for water quality.”  The term “water 
quality standards” in this context refers to a water body’s beneficial uses and the water 
quality objectives necessary to protect those beneficial uses as established in the 
Basin Plan and antidegradation policies. 
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VIII. FINDINGS  
 
The findings of the Order have been modified to reduce repetition in their discussions 
and address new requirements.  Each finding of the Order is provided and discussed 
below.  Additional discussion relative to the findings can be found in section IX of the 
Fact Sheet, which provides discussions of the Order’s directives. 
 

A. Basis For the Order 
 
Finding A.1.  This Order is based on the federal Clean Water Act (CWA), the Porter-
Cologne Water Quality Control Act (Division 7 of the Water Code, commencing with 
Section 13000), applicable State and federal regulations, all applicable provisions of 
statewide Water Quality Control Plans and Policies adopted by the State Water 
Resources Control Board (State Water Board), the Water Quality Control Plan for the 
San Diego Basin adopted by the San Diego Water Board (Basin Plan), the California 
Toxics Rule, and the California Toxics Rule Implementation Plan. 
 
Discussion of Finding A.1.  In 1987, Congress established CWA Amendments to 
create requirements for storm water discharges under the NPDES program, which 
provides for permit systems to regulate the discharge of pollutants.  Under the Porter-
Cologne Water Quality Control Act, the State Water Board and the nine Regional 
Water Boards have primary responsibility for the coordination and control of water 
quality, including the authority to implement the CWA.  Porter-Cologne (section 13240) 
directs the Regional Water Boards to set water quality objectives via adoption of Water 
Quality Control Plans (Basin Plans) that conform to all State policies for water quality 
control.   
 
As a means for achieving those water quality objectives, Porter-Cologne (section 
13243) further authorizes the Regional Water Boards to establish waste discharge 
requirements (WDRs) to prohibit waste discharges in certain conditions or areas.  
Since 1990, the San Diego Water Board has issued area-wide MS4 NPDES permits.  
The Order will renew Order No. R9-2004-001 to comply with the CWA and attain water 
quality objectives in the Basin Plan by including numeric storm water action levels to 
limit the contributions of pollutants conveyed by storm water, and by including numeric 
non-storm water action levels for dry weather non-storm water discharges designed to 
ensure that the Copermittees comply with the requirement to effectively prohibit all 
types of unauthorized non-storm water discharges into their MS4.  Further discussions 
of the legal authority associated with the prohibitions and directives of the Order are 
provided in section VII this document. 
 
Finding A.2.  This Order reissues National Pollutant Discharge Elimination System 
(NPDES) Permit No. CAS0108766, which was first adopted by the San Diego Water 
Board on July 16, 1990 (Order No. 90-38), and then reissued on May 13, 1998 (Order 
No. 98-02).  On May 26, 1998, the United States Environmental Protection Agency 
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(USEPA), Region IX, objected to Order No. 98-02 due to concerns regarding 
Receiving Water Limitations (RWL) language.  The USEPA concluded that the RWL 
language in the permit did not comply with the CWA and its implementing regulations.  
On April 27, 1999, the USEPA reissued the MS4 permit, which the San Diego Water 
Board adopted as Addendum No. 1 to Order No. 98-02 on November 8, 2000.  On 
July 14, 2004, the San Diego Water Board adopted the third term MS4 permit, Order 
No. R9-2004-001.  On January 15, 2009, the Riverside County Flood Control and 
Water Conservation District (RCFCD), as the Principal Copermittee, submitted a 
Report of Waste Discharge (ROWD) for reissuance of the municipal separate storm 
sewer system (MS4) Permit. 
 
Discussion of Finding A.2.  This Order renews National Pollutant Discharge 
Elimination System (NPDES) Permit No. CAS0108766, which was first issued on July 
16, 1990 (Order No. 90-38), and then renewed on May 13, 1998 (Order No. 98-02).  
The USEPA determined that Order No. 98-02 the Receiving Water Limitations (RWL) 
language in the permit did not comply with the CWA and its implementing regulations.  
The USEPA assumed responsibility and reissued the Riverside County MS4 permit on 
April 27, 1999.  Subsequently, the San Diego Water Board adopted Addendum No. 1 
to Order No. 98-02 on November 8, 2000, which incorporated the USEPA’s permit by 
reference.  On July 14, 2004, the San Diego Water Board adopted the third term MS4 
permit, Order No. R9-2004-001.  On January 15, 2009, in accordance with Order 
No. R9-2004-001, the Riverside County Flood Control and Water Conservation District 
(District), as the Principal Copermittee, submitted a Report of Waste Discharge 
(ROWD) for reissuance of the municipal separate storm sewer system (MS4) Permit.  
Supporting information discussing the topic of this finding can be found in section V of 
this document. 
 
Finding A.3.  This Order is consistent with the following precedential Orders adopted 
by the State Water Board addressing MS4 NPDES Permits:  Order WQ 99-05, Order 
WQ 2000-11, Order WQ 2001-15, Order WQO 2002-0014, and Order WQ 2009-0008 
(SWRCB/OCC FILE A-1780). 
 
Discussion of Finding A.3.  In recent years the State Water Board has considered 
several appeals of MS4 permits issued by the Regional Water Boards.  In State Water 
Board Order WQ 99-05, the State Water Board established Receiving Water Limitation 
Language for MS4 permits.  In State Water Board Order WQ 2000-11, the State Water 
Board addressed design standards for Standard Urban Storm Water Mitigation Plan 
(SUSMP) requirements.  In State Water Board Order WQ 2001-15, the State Water 
Board addressed Petitions of the San Diego County MS4 Permit issued by the San 
Diego Water Board in 2001 (San Diego Water Board Order No. 2001-001).  In State 
Water Board Order WQO 2002-0014, the State Water Board addresses Petitions of 
the Orange County MS4 Permit issued by the San Diego Water  Board in 2002 (San 
Diego Water Board Order No. R9-2002-0001).  In State Water Board Order WQ 2009-
0008, the State Water Board addresses Petitions of the Los Angeles County MS4 
Permit issued by the Los Angeles Water Board in 2006 (Los Angeles Water Board 
Order No. R4-2006-0074). 
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Finding A.4.  The Fact Sheet / Technical Report for the Order No. R9-2010-0016, 
NPDES No. CAS0108766, Waste Discharge Requirements for Discharges from the 
MS4s Draining the County of Riverside, the Incorporated Cities of Riverside County, 
and the Riverside County Flood Control and Water Conservation District within the 
San Diego Region, includes cited regulatory and legal references and additional 
explanatory information and data in support of the requirements of this Order.  This 
information, including any supplements thereto, is hereby incorporated by reference 
into these findings. 
 
Discussion of Finding A.4.  This Fact Sheet briefly sets forth the principle facts and 
the significant factual, legal, methodological, and policy questions that the San Diego 
Water Board considered in preparing Order No. R9-2010-0016, in accordance with the 
Code of Federal Regulations (CFR) title 40 parts 124.8 and 124.56 (40 CFR 124.8 and 
124.56).  This Fact Sheet includes general information regarding the watershed and 
the Copermittees’ discharges from their MS4 systems.  The discussions in the Fact 
Sheet include references to applicable statutes and regulations, as well as other 
supporting documents.  The discussions in the Fact Sheet also can clarify the permit 
writer’s intent for requirements that may appear vague or open to multiple 
interpretations. 
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B. Regulated Parties 
 
Finding B.1.  Each of the persons in Table 1 below, hereinafter called Copermittees or 
dischargers, owns or operates an MS4, through which it discharges storm water and 
non-storm water into waters of the United States (U.S.) within the San Diego Region.  
These MS4s fall into one or more of the following categories: (1) a medium or large 
MS4 that services a population of greater than 100,000 or 250,000 respectively; or (2) 
a small MS4 that is “interrelated” to a medium or large MS4; or (3) an MS4 which 
contributes to a violation of a water quality standard; or (4) an MS4 which is a 
significant contributor of pollutants to waters of the U.S. 
 
The Cities of Murietta, Menifee and Wildomar also discharge into waters of the U.S. in 
the California Regional Water Quality Control Board, Santa Ana Region (Santa Ana 
Water Board), so are located partially within both the San Diego and Santa Ana Water 
Board boundaries.  As allowed by California Water Code (CWC) §13228, these Cities 
submitted written requests to be regulated for MS4 purposes under a permit adopted 
by only one Water Board.  As authorized by CWC § 13228 and pursuant to a written 
agreement between the San Diego Water Board and the Santa Ana Water Board, the 
Cities of Murrieta and Wildomar are wholly regulated by the San Diego Water Board 
under this Order, including those portions of the Cities jurisdiction not within the San 
Diego Water Board’s region.  Similarly, the City of Menifee is wholly regulated by the 
Santa Ana Water Board under Order No. R8-2010-0033, including those portions of 
the City of Menifee within the San Diego Water Board’s region. 
 
Discussion of Finding B.1.  Section 402 of the CWA prohibits the discharge of any 
pollutant to waters of the United States from a point source, unless that discharge is 
authorized by a NPDES permit.  Though storm water and non-storm water may come 
from a diffuse source, it is discharged through MS4s, which are point sources under 
the CWA.  Federal NPDES regulation 40 CFR 122.26(a) (iii) and (iv) provide that 
discharges from MS4s, which service medium or large populations greater than 
100,000 or 250,000 respectively, shall be required to obtain a NPDES permit.  Federal 
NPDES regulation 40 CFR 122.26(a)(v) also provides that a NPDES permit is required 
for “A [storm water] discharge which the Director, or in states with approved NPDES 
programs, either the Director or the USEPA Regional Administrator, determines to 
contribute to a violation of a water quality standard or is a significant contributor of 
pollutants to waters of the United States.” Such sources are then designated into the 
program.   
 
Included in Table 1 of the Order are the Cities of Murrieta, Temecula, and Wildomar, 
the County of Riverside, and the Riverside County Flood Control and Water 
Conservation District.  The Cities of Wildomar and Menifee are newly incorporated 
cities.  Both Cities were previously a part of the County of Riverside’s jurisdiction and 
have an MS4 interrelated to other Copermittee MS4s in the San Diego Region.  The 
boundaries of the Cities of Menifee, Murrieta, and Wildomar fall within the jurisdiction 
of both the San Diego Water Board and the Santa Ana Water Board.   
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As requested by the Cities of Menifee, Murrieta, and Wildomar, and pursuant to an 
agreement between the San Diego and Santa Ana Water Boards as authorized by 
CWC section 13228, the MS4s of the Cities of Murrieta and Wildomar are to be wholly 
regulated by the San Diego Water Board under this Order, and the MS4 of the City of 
Menifee is to be wholly regulated by the Santa Ana Water Board under Order No. R8-
2010-0033.  The agreement between the San Diego and Santa Ana Water Board to 
regulate the Cities of Menifee, Murrieta, and Wildomar will be subject to change with 
sufficient notice, and for good cause.   
 
Other small MS4s also exist within the portion of Riverside County in the San Diego 
Region.  While these small MS4s are not subject to this Order, they are subject to the 
Phase II NPDES storm water regulations.  Over time, these small MS4s will be 
designated for coverage under the State Water Board’s statewide general storm water 
permit for small MS4s. 
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C. Discharge Characteristics 
 
Finding C.1.  Discharges from the MS4 contain waste, as defined in the CWC, and 
pollutants that adversely affect the quality of the waters of the State.  The discharge 
from an MS4 is a “discharge of pollutants from a point source” into waters of the U.S. 
as defined in the CWA. 
 
Discussion of Finding C.1.  Section 13050(d) of the CWC defines “waste” as 
“sewage and any and all other waste substances, liquid, solid, gaseous, or radioactive, 
associated with human habitation, or of human or animal origin, or from any producing, 
manufacturing, or processing operation, including waste placed within containers of 
whatever nature prior to, and for purposes of, disposal.”  40 CFR 122.2 defines “point 
source” as “any discernable, confined, and discrete conveyance, including but not 
limited to, any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, 
rolling stock, concentrated animal feeding operation, landfill leachate collection 
system, vessel or other floating craft from which pollutants are or may be discharged.  
This term does not include return flows from irrigated agriculture or agricultural storm 
water runoff.”  40 CFR 122.2 defines “discharge of a pollutant” as “Any addition of any 
pollutant or combination of pollutants to waters of the U.S. from any point source.”  
Also, the justification for control of pollution into waters of the state can be found at 
CWC section 13260(a)(1).  State Water Board Order No. WQ 2001-15 verifies that 
discharges from the MS4 contain waste.22 
 
The term “urban runoff” has been removed throughout Order No. R9-2010-0016 and 
replaced with storm water (wet weather) or non-storm water (dry weather) runoff.  This 
clarification is necessary to prevent the misunderstanding that regulation under this 
permit is subject only to urbanized areas.  The term “urban runoff” is not defined in the 
Code of Federal Regulations or Federal Register in the regulation of Phase I MS4 
discharges.     
 
In the Copermittees’ ROWD, a distinction is made between urban land use areas and 
non-urban land use areas.  Urban land use areas include commercial, industrial, urban 
residential (less than 1 acre), parks and recreation facilities, and streets and roads 
land use categories.  Non-urban land use areas include preserves and open space, 
agriculture, federal/state/tribal lands/non-County jurisdiction, and rural residential 
(greater than 1 acre).  The ROWD implies that only discharges from the urban land 
use areas are subject to the requirements of the MS4 Permit, thus rural residential 
(greater than 1 acre) land use areas would not be subject to the requirements of the 
MS4 Permit.  Rural residential land use areas, however, are subject to the 
requirements of the MS4 Permit.  The removal of the term urban runoff will further 
clarify the application of the requirements of the MS4 Permit. 
 
                                            
22   State Water Board, 2001. Order WQ 2001-15.  In the Matter of Petitions of Building Industry Association of San 
Diego County and Western States Petroleum Association: For Review of Waster Discharge Requirements Order 
No. 2001-01 for Urban Runoff from San Diego County [NPDES No. CAS0108758] Issued by the Regional Board. 
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The discharge of runoff from an MS4 is a “discharge of pollutants from a point source” 
into waters of the U.S. as defined in the CWA. The Permit defines runoff as all flows in 
a storm water conveyance system (MS4 defined below) and consists of the following 
components:  

 
(1) storm water (wet weather flows) and  
(2) non-storm water discharges (dry weather flows).   

 
The Permit defines an MS4 as a conveyance or system of conveyances (including 
roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, 
man-made channels, or storm drains):  
 

(i) Owned or operated by a State, city, town, borough, county, parish, district, 
association, or other public body (created by or pursuant to State law) 
having jurisdiction over disposal of sewage, industrial wastes, storm water, 
or other wastes, including special districts under State law such as a sewer 
district, flood control district or drainage district, or similar entity, or an 
Indian tribe or an authorized Indian tribal organization, or designated and 
approved management agency under section 208 of the CWA that 
discharges to waters of the United States;  

 
(ii) Designated or used for collecting or conveying storm water;  
 
(iii) Which is not a combined sewer;  
 
(iv) Which is not part of the Publicly Owned Treatment Works (POTW) as 

defined at 40 CFR 122.26.    
 
Permit finding D.3.c. includes natural streams that convey runoff as part of the MS4.  
The presence of an MS4 system is not limited to areas considered to be “urban” in 
nature.  Though the term urban is often referred to specifically as pertaining to cities, 
runoff means all flows in a storm water conveyance system, regardless of the location 
of the conveyance system.  A conveyance system owned or operated by a State, city, 
town, borough, county, parish, district, association, or other public body (created by or 
pursuant to State law), may be located in a setting (e.g. unincorporated area, low 
density residential) that is not considered by the public to be “urban” in nature.  These 
areas are contributing pollutants to the MS4 system that must be addressed.  The term 
runoff applies to all flows in an MS4 system, no matter where the MS4 may be located 
in regards to incorporated or unincorporated property.  Storm water and non-storm 
water discharges from the rural residential (greater than 1 acre) land use category, 
characterized as non-urban, that enter into any part of the MS4 system (including 
roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, 
man-made channels, or storm drains), are also subject to the requirements of the MS4 
Permit. 
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The Code of Federal Regulations (CFR) at 40 CFR 122.26 requires that large and 
medium MS4s obtain a permit for all discharges from their systems.  Appendix I to 40 
CFR 122 designates Riverside County as having a large and medium MS4 requiring a 
permit.  The regulations do not differentiate discharges from urban or rural MS4 
systems.  Rather, the regulations require the permit for all discharges from their 
systems.  In the Final Rule establishing the Phase 1 storm water regulations, the 
USEPA clarified that all discharges are subject to a permit.  On page 48041 of the 
Final Rule, the USEPA states: 
 

“EPA recognizes that some of the counties addressed by today’s rule have, in 
addition to areas with high unincorporated urbanized populations, areas that are 
essentially rural or uninhabited and may not be the subject of planned 
development.  While permits issued for these municipal systems will cover 
(emphasis added) municipal systems discharges in unincorporated portions of 
the county (emphasis added), it is the intent of EPA that management plans 
and other components of the programs focus on the urbanized and developing 
areas of the county.” 

 
So, while the Permit covers all MS4 discharges regardless if that discharge is in an 
urban or unincorporated area; the Copermittees management program should focus 
on urbanized areas.  Due to the Permit’s requirements, the Copermittees management 
programs will naturally focus on urbanized areas.  Urbanized areas have more 
industry, construction, pollution and MS4s that require more inspection, maintenance, 
monitoring, enforcement and complaint follow-up.   
 
USEPA further clarified on page 48041 that all MS4 discharges require permit 
coverage when addressing highway MS4 systems: 
 

“[The regulations] will result in discharges from separate storm sewer systems 
serving State highways and other highways through storm sewers … in 
unincorporated portions of specified counties being included as part of the large 
or medium municipal separate storm sewer systems, since all municipal 
separate storm sewers within the boundaries of these political entities are 
included.” 

 
In their summary on page 48043, the USEPA states: 
 

“The definition [of MS4] provides that all systems within a geographical area 
including highways and flood controls will be covered, thereby avoiding 
fragmented and ill-coordinated programs;” 

 
Neither the State Water Board’s storm water permit for Caltrans (State Water Board 
Order No. 99-06-DWQ) nor the Los Angeles Water Board’s MS4 permit for Ventura 
County include the term “urban runoff” in a significant regulatory capacity.  The 
Caltrans permit has one reference to “urban runoff” where the term is used 
interchangeably with “storm water.”  The draft Ventura permit uses the term “urban 
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runoff” when referring to titles of reference documents, previously adopted 
management plans and municipal ordinances that may contain the phrase. 
 
The Copermittees have expressed concern regarding the regulation of pollutants from 
natural, undeveloped areas that enter the MS4 in an unincorporated area.  Runoff and 
pollutants from any source entering the MS4, however, become the responsibility of 
the Copermittees upon entering the MS4.  The assimilation of pollutants from natural, 
undeveloped areas is different under natural conditions compared to when they are 
transported through the MS4.  The MS4 collection could change a natural sheet flow 
discharge to a concentrated point discharge.  The MS4 does not provide natural 
infiltration or other pollutant remediation that these flows would receive in an otherwise 
natural drainage system.  The MS4 may concentrate these natural pollutants and 
flows.  In some cases, the MS4 may ultimately discharge the elevated concentrations 
of natural pollutants and flow rates to waters of the US far from the natural pollutant 
and flow source, causing a condition of pollution or a violation of water quality 
standards. 
 
Finding C.2.  MS4 storm water and non-storm water discharges are likely to contain 
pollutants that cause or threaten to cause a violation of surface water quality 
standards, as outlined in the Basin Plan.  Storm water and non-storm water discharges 
from the MS4 are subject to the conditions and requirements established in the Basin 
Plan for point source discharges.  
 
Discussion of Finding C.2.  This finding is a clarification regarding the potential for 
discharges of storm water and non-storm water to impact the Beneficial Uses as 
described in the Basin Plan.  As such these point source discharges require Waste 
Discharge Requirements (WDRs) to ensure that water quality standards are met.  
Furthermore, since point source discharges require WDRs, the discharges are subject 
to the prohibitions, conditions and requirements of the Basin Plan. 
 
In addition, municipal discharges have been split into storm water and non-storm water 
discharges to represent the differing regulations applicable to storm water and non-
storm water, though both types of discharges are likely to contain pollutants. 
 
Finding C.3.  The most common categories of pollutants in runoff include total 
suspended solids, sediment, pathogens (e.g., bacteria, viruses, protozoa), heavy 
metals (e.g., copper, lead, zinc and cadmium), petroleum products and polynuclear 
aromatic hydrocarbons, synthetic organics (e.g., pesticides, herbicides, and PCBs), 
nutrients (e.g., nitrogen and phosphorus fertilizers), oxygen-demanding substances 
(decaying vegetation, animal waste), detergents, and trash.   
 
Discussion of Finding C.3.  The National Urban Runoff Program (NURP) study 
showed that heavy metals, organics, coliform bacteria, nutrients, oxygen demanding 
substances (e.g., decaying vegetation), and total suspended solids are found at 
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relatively high levels in storm water and non-storm water discharges.23  It also found 
that MS4 discharges draining residential, commercial, and light industrial areas contain 
significant loadings of total suspended solids and other pollutants.  The Basin Plan 
goes on to identify runoff pollutants to include lawn and garden chemicals, household 
and automotive care products dumped or drained on streets, and sediment that erodes 
from construction sites.24  In addition, the State Water Board Urban Runoff Technical 
Advisory Committee (TAC) finds that urban runoff pollutants include sediments, 
nutrients, oxygen-demanding substances, heavy metals, petroleum hydrocarbons, 
pathogenic bacteria, viruses, and pesticides.25  Runoff that flows over streets, parking 
lots, construction sites, and industrial, commercial, residential, and municipal areas 
carries these untreated pollutants through storm drain networks directly to the 
receiving waters of the San Diego Region. 
 
Finding C.4.  The discharge of pollutants and/or increased flows from MS4s may 
cause or threaten to cause the concentration of pollutants to exceed applicable 
receiving water quality objectives and impair or threaten to impair designated 
beneficial uses resulting in a condition of pollution (i.e. unreasonable impairment of 
water quality for designated beneficial uses), contamination, or nuisance. 
 
Discussion of Finding C.4.  The 1992, 1994, and 1996 National Water Quality 
Inventory Reports to Congress prepared by USEPA showed a trend of impairment in 
the nation’s waters from contaminated storm and non-storm water runoff.26  The 1998 
National Water Quality Inventory Report showed that runoff discharges affect 11 
percent of rivers, 12 percent of lakes, and 28 percent of estuaries.  Primary sources of 
impairment to rivers and streams included sediment, bacteria, nutrients, oxygen-
depleting substances, metals, and pesticides.  The report notes that runoff discharges 
are the leading source of pollution and the main factor in the degradation of surface 
water quality in California’s coastal waters, rivers, and streams.  Furthermore, the 
NURP study found that pollutant levels from illicit non-storm water discharges were 
high enough to significantly degrade receiving water quality, and threaten aquatic life, 
wildlife, and human health.27  
 
In addition, the Region’s CWA section 303(d) list, which identifies water bodies with 
impaired beneficial uses within the region, also indicates that the impacts of storm 
water and non-storm water runoff on receiving waters are significant.  Many of the 
impaired water bodies on the 303(d) list are impaired by constituents that have been 
found at high levels within storm water and non-storm water runoff by the Riverside 
County storm water monitoring program.28  Examples of constituents frequently 
                                            
23 Ibid. 
24 San Diego Water Board, 1994.  Water Quality Control Plan, San Diego Basin, Region 9.  San Diego. 
25 State Water Board, 1994.  Urban Runoff Technical Advisory Committee Report and Recommendations. Nonpoint 
Source Management Program.   
26 USEPA, 2000.  Quality of Our Nation’s Waters: Summary of the National Water Quality Inventory 1998 Report to 
Congress – USEPA 841-S-00-001; Water Quality Conditions in the United States: Profile from the 1998 National 
Water Quality Inventory Report to Congress – USEPA 841-F-00-006. 
27 USEPA, 1993. Results of the Nationwide Urban Runoff Program, Volume 1 – Final Report. 
28 County of Riverside, 2009.  Riverside County Municipal Copermittees 2008-09 Annual Storm Water Program 
Report, Section 11. 
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responsible for beneficial use impairment include indicator fecal bacteria, heavy 
metals, toxicity, pesticides, dissolved solids, turbidity, and nutrients.  These 
constituents have been found at high levels in runoff both regionally and 
nationwide.29,30 In addition, impairments may be caused by synergistic effects of 
multiple contaminants or by pollutants not currently monitored by storm water 
programs. 
 
Finding C.5.  Pollutants in runoff can threaten and adversely affect human health.  
Human illnesses have been clearly linked to recreating near storm drains flowing to 
receiving waters.  Also, runoff pollutants in receiving waters can bioaccumulate in the 
tissues of invertebrates and fish, which may be eventually consumed by humans. 
 
Discussion of Finding C.5.  Human illnesses have been clearly linked to recreating 
near storm drains flowing to coastal waters.  A landmark study, conducted by the 
Santa Monica Bay Restoration Project, found that there was an increased occurrence 
of illness in people that swam in proximity to a flowing storm drain.31  A study of south 
Huntington Beach and north Newport Beach (both located in northern Orange County) 
found that an illness rate of about 0.8 percent among bathers at those beaches 
resulted in about $3 million annually in health-related expenses.32  Although the Upper 
Santa Margarita Watershed is inland, the watershed drains to the Pacific Ocean, and 
pollutants generated in the area may impact coastal waters.  For example, the Santa 
Margarita River system provides the main source of beach sand for the beaches in 
northern San Diego County.33  In addition, residents from the Upper Santa Margarita 
Watershed, who recreate at southern California beaches, benefit from clean water. 
 
Residents and businesses in the Upper Santa Margarita Watershed also rely heavily 
on local water for drinking, agriculture and industrial supply.  Over 40 percent of the 
water used in the watershed is locally produced.34  In addition, surface and ground 
water from the Upper Santa Margarita Watershed flow to Fallbrook in San Diego 
County and the U.S. Marine Corps Base Camp Pendleton where it is used as part of 
the municipal and domestic water supply.   
 
According to the USEPA, spilled fuel, solvents, waste oil, paints, and other 
maintenance fluids pose a risk to the environment, but may be especially harmful if 
they enter someone’s drinking water supply.35  Discharges of runoff from urban areas 
were identified by the California Department of Health Services as one of the most 

                                            
29 Ibid. 
30 USEPA, 1983.  Results of the Nationwide Urban Runoff Program, Volume 1 – Final Report.  
31 Haile, R.W., et al., 1996.  An Epidemiological Study of Possible Adverse Health Effects of Swimming in Santa 
Monica Bay.  Santa Monica Bay Restoration Project. 
32 Dwight, R.H., et al., 2005.  Estimating the Economic Burden From Illnesses Associated With Recreational 
Coastal Water Pollution – A Case Study in Orange County, California.  Journal of Enviro. Management  Vol.76. 
No.2 p.95-103.   Also reported in: Los Angeles Times, May 2, 2005.  Here’s What Ocean Germs Cost You:  A UC 
Irvine Study Tallies the Cost of Treatment and Lost Wages for Beachgoers Who Get Sick. 
33 Shapiro. 1991. Refuge in an urbanized land, the Santa Margarita River: cultural and natural resource value.  
Santa Margarita Research Foundation, Fallbrook, CA. 
34 Jenks, .J.  2002.  Santa Margarita River Watershed Annual Watermaster Report: Water Year 2000-2001. 
35 USEPA. 2004. Municipal Storm Water and Ground Water Discharge Regulations in California. F-909-04-004. 
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prevalent possible contaminating activities for drinking water sources.36  This issue of 
potential source water contamination is of fundamental importance, because of the 
dependence on local water for domestic use in the Santa Margarita Watershed. 
 
Furthermore, runoff pollutants in receiving waters can bioaccumulate in the tissues of 
invertebrates and fish, which may eventually be consumed by humans.  Pollutants 
such as heavy metals and pesticides, which are commonly found in MS4 runoff, have 
been found to bioaccumulate and biomagnify in long-lived organisms at the higher 
trophic levels.37  Since many aquatic species are utilized for human consumption, toxic 
substances accumulated in species’ tissues can pose a significant threat to public 
health.  USEPA supports this finding when it states, “As runoff flows over areas altered 
by development, it picks up harmful sediment and chemicals such as oil and grease, 
pesticides, heavy metals, and nutrients (e.g., nitrogen and phosphorus).  These 
pollutants often become suspended in runoff and are carried to receiving waters, such 
and lakes, ponds, and streams.  Once deposited, these pollutants can enter the food 
chain through small aquatic life, eventually entering the tissues of fish and humans.”38 
 
Finding C.6.  Runoff discharges from MS4s often contain pollutants that cause toxicity 
to aquatic organisms (i.e. adverse responses of organisms to chemicals or physical 
agents ranging from mortality to physiological responses such as impaired 
reproduction or growth anomalies).  Toxic pollutants impact the overall quality of 
aquatic systems and beneficial uses of receiving waters. 
 
Discussion of Finding C.6.  The Copermittees’ monitoring data exhibits frequent 
toxic conditions in runoff during storm events and dry weather.  Toxicity varies 
significantly within and among sites and over time.  The cause of toxicity may vary 
between locations, dates, and indicator organisms.  The actual cause may be 
influenced by various factors such as development, land uses, runoff management, 
habitat modification, hydromodification, and native aquatic environment.  Some toxicity 
identification evaluations (TIEs) have identified pyrethroids as a cause of toxicity in the 
receiving waters.39   
 
Finding C.7.  The Copermittees discharge runoff into lakes, drinking water reservoirs, 
rivers, streams, creeks, bays, estuaries, coastal lagoons, the Pacific Ocean, and 
tributaries thereto within one of the eleven hydrologic units (Santa Margarita 
Hydrologic Unit) comprising the San Diego Region as shown in Table 2.  Some of the 
receiving water bodies have been designated as impaired by the San Diego Water 
Board in 2009 pursuant to CWA section 303(d).   
 

                                            
36 Ibid. 
37 Abel, P.D, 1996.  Water Pollution Biology. 
38 USEPA, 2000.  Storm Water Phase II Compliance Assistance Guide.  Washington D.C.  EPA 833-R-00-002. 
39 County of Riverside, 2009.  Riverside County Municipal Copermittees 2008-09 Annual Storm Water Program 
Report, Section 11. 
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Discussion of Finding C.7.  This finding identifies the major receiving water bodies in 
the Riverside County portion of the Santa Margarita Hydrologic Unit that are listed as 
impaired on the CWA section 303(d) List of Impaired Waters (303(d) List).  The 2006 
303(d) List has been approved by the San Diego Water Board, State Water Board, 
and USEPA. 40  The 2008 303(d) List was approved by the San Diego Water Board on 
December 18, 2009 and by the State Water Board on August 4, 2010, and is awaiting 
USEPA approval.41  The 303(d) list identifies waters that do not meet water quality 
standards after applying certain required technology-based effluent limits (“impaired” 
water bodies).  As part of this listing process, states are required to prioritize 
waters/watersheds for future development of Total Maximum Daily Loads (TMDLs).  
The listed 303(d) pollutant(s) of concern do not necessarily reflect impairment of the 
entire corresponding major surface water bodies.  The specific impaired portions of 
each water body are listed in the 2006 and 2008 303(d) Lists.   
 
Since 2002, the number of water bodies and water body – pollutant combinations 
included on the 303(d) List, located in the Riverside County portion of the San Diego 
Region, has increased.  A comparison of the 2002, 2006, and 2008 303(d) listings are 
summarized in the following table. 
 

                                            
40 The approved 2006 Clean Water Act Section 303(d) List of Water Quality Limited Segments is on-line at: 
http://www.waterboards.ca.gov/tmdl/303d_lists2006.html 
41 The 2008 Clean Water Act Section 303(d) List of Water Quality Limited Segments, approved by the San Diego 
Water Board and State Water Board, is available on-line at 
http://www.swrcb.ca.gov/rwqcb9/water_issues/programs/303d_list/index.shtml 
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Comparison of Riverside County 303(d) Listings 
Watershed1 2002 303(d) List 2006 303(d) List 2008 303(d) List2 

 
Listed  

Water Body 
Impairing 
Pollutants 

Listed  
Water Body 

Impairing 
Pollutants 

Listed  
Water Body 

Impairing 
Pollutants 

De Luz Creek HSA 
(902.21) 

NO  
LISTINGS 

NOT 
APPLICABLE 

De Luz Creek Iron 
Manganese 

De Luz Creek Iron 
Manganese 
Nitrogen 
Sulfates 

Gavilan HSA 
(902.22) 

Sandia Creek TDS Sandia Creek Iron 
Manganese 
Nitrogen 
Sulfates 
TDS 

Sandia Creek Iron 
Sulfates 
TDS 

 Santa Margarita 
River (Upper) 

Phosphorus Santa Margarita 
River (Upper) 

Phosphorus Santa Margarita 
River (Upper) 

Phosphorus 
Toxicity 

Murrieta HSA 
(902.32) 

NO  
LISTINGS 

NOT 
APPLICABLE 

Long Canyon 
Creek 

TDS Long Canyon 
Creek 

Chlorpyrifos 
E. Coli 
Fecal Coliform 
Iron 
Manganese 

French HSA 
(902.33) 

NO  
LISTINGS 

NOT 
APPLICABLE 

NO  
LISTINGS 

NOT 
APPLICABLE 

Warm Springs 
Creek 

Chlorpyrifos 
E. Coli 
Fecal Coliform 
Iron 
Manganese 
Phosphorus 
Total Nitrogen as N 
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Comparison of Riverside County 303(d) Listings (Cont’d) 
Watershed1 2002 303(d) List 2006 303(d) List 2008 303(d) List2 

 
Listed  

Water Body 
Impairing 
Pollutants 

Listed  
Water Body 

Impairing 
Pollutants 

Listed  
Water Body 

Impairing 
Pollutants 

Gertrudis HSA 
(902.42) 

NO  
LISTINGS 

NOT 
APPLICABLE 

NO  
LISTINGS 

NOT 
APPLICABLE 

Santa Gertrudis 
Creek 

Chlorpyrifos 
Copper 
E. Coli 
Fecal Coliform 
Iron 
Phosphorus 

Pauba HSA 
(902.51) 

NO  
LISTINGS 

NOT 
APPLICABLE 

Temecula Creek TDS 
Phosphorus 
Nitrogen 

Temecula Creek Chlorpyrifos 
Copper 
Phosphorus 
TDS 
Toxicity 

 NO  
LISTINGS 

NOT 
APPLICABLE 

NO  
LISTINGS 

NOT 
APPLICABLE 

Redhawk 
Channel 

Chlorpyrifos 
Copper 
Diazinon 
E. Coli 
Fecal Coliform 
Iron 
Manganese 
Nitrogen 
Phosphorus 
TDS 

Wolf HSA 
(902.52) 

Murrieta Creek Phosphorus Murrieta Creek Phosphorus Murrieta Creek Chlorpyrifos 
Copper 
Iron 
Manganese 
Nitrogen 
Phosphorus 
Toxicity 

Notes: 
1. Hydrologic subarea (HSA) within the Santa Margarita Hydrologic Unit (HU), located in the Riverside County portion of the San Diego Basin. 
2. Water bodies and pollutants on the 2008 303(d) List were approved by the San Diego Water Board on December 18, 2009 and by the State Water Board on 

August 4, 2010, and are awaiting final approval by the USEPA. 
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Finding C.8.  Trash is a persistent pollutant which can enter receiving waters from the 
MS4, accumulate and be transported downstream into receiving waters over time.  
Trash poses a serious threat to the beneficial uses of the receiving waters, including, 
but not limited to, human health, rare and endangered species, navigation and human 
recreation. 
 
Discussion of Finding C.8.  The Copermittees to date have documented high 
volumes of trash coming from the MS4 system and in receiving waters.42 
 
The Basin Plan specifies the following narrative Water Quality Objective (WQO) for 
Floating Material: 
 

“Waters shall not contain floating material, including solids, liquids, foams, and 
scum in concentrations which cause nuisance or adversely affect beneficial 
uses.” 

 
The Basin Plan specifies the following narrative WQO for Suspended and Settleable 
Solids: Material: 
 

“Waters shall not contain suspended and settleable solids in concentrations of 
solids that cause nuisance or adversely affect beneficial uses.” 

 
Additionally, high density urban areas in Southern California have been shown to be 
responsible for up to 60 percent of the trash that enters receiving waters from the 
MS4.43  The retrofitting of existing MS4 systems, such as catch basins, in targeted 
high trash areas can result in significant reductions in the amount of trash entering 
receiving waters from the MS4.    
 
Trash, as litter in both solid and liquid form, is consistently found on and adjacent to 
roadways.  A California Department of Transportation Litter Management Pilot Study 
found that of roadway trash, plastics and Styrofoam accounted for 33 percent of trash 
by weight, and 43 percent by volume.  Further, the study found that approximately 80 
percent of the litter associated with roadways was floatable, indicating that, without 
capture, this litter would enter Waters of the State after a storm event, resulting in the 
impairment of Beneficial Uses.44  The study, however, relied upon a mesh capture size 
of 0.25 inches (6.35 millimeters).  This size is too large to effectively capture plastic 
pre-production pellets (a.k.a. “nurdles”), which are roughly 3 mm in size, and likely 
underestimated the total contribution of plastics. Furthermore, pre-production plastic 
pellets, which are small enough to be easily digested, have been found to carry 
persistent organic pollutants, including PCBs and DDT.45 
                                            
42 Fiscal Year 2008-2009 Santa Margarita Watershed Annual Report 
43 The City of Los Angeles Meets Trash TMDLs Compliance with CB Inserts and Opening Covers.  August 06, 
2008. 
44 California Department of Transportation District 7 Litter Management Pilot Study. June 26, 2000. 
45 Rios, L.M., Moore, C. and Patrick R. Jones. 2007. Persistent organic pollutants carried by synthetic polymers in 
the ocean environment. Marine Pollution Bulletin. Vol. 54. 
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Finding C.9.  The Copermittees’ water quality monitoring data submitted to date 
documents persistent violations of Basin Plan water quality objectives for various 
runoff-related pollutants (indicator bacteria, dissolved solids, turbidity, metals, 
pesticides, etc.) at various watershed monitoring stations.  Persistent toxicity has also 
been observed at some watershed monitoring stations.  In addition, bioassessment 
data indicate that the majority of the monitored receiving waters have Poor to Very 
Poor IBI ratings.  In sum, the above findings indicate that runoff discharges are 
causing or contributing to water quality impairments, and are a leading cause of such 
impairments in Riverside County.   
 
Discussion of Finding C.9.  The Copermittees have produced data that 
demonstrates water quality objectives are frequently not met during dry and wet 
weather.  The 2009 Report of Waste Discharge and the 2008-2009 Annual Reports 
document that receiving water monitoring stations often fail to meet water quality 
objectives established in the Basin Plan.   
 
Water quality in receiving waters downstream of MS4 discharges fail to meet California 
Toxics Rule standards46 and Basin Plan objectives.  Data submitted in the MS4 
Annual Reports indicate that at various times chemical, bacteria, pesticide, and metal 
concentrations may exceed water quality objectives in receiving waters in both wet 
and dry weather conditions.   
 
There are no other significant NPDES permitted discharges to the creeks.  For 
instance, there are no live-stream discharges of treated waste water in the Riverside 
County area of the Santa Margarita watershed. The few NPDES permits in the 
watershed are mainly for recycled water which only discharges occasionally during the 
rainy season.  Because the water quality monitoring indicates exceedances of water 
quality standards and MS4 discharges are the main source of pollutants in the 
watersheds, it can be inferred that the MS4 discharges are causing or contributing to 
water quality impairments, and are a leading cause of such impairments in Riverside 
County. 
 
Finding C.10.  When natural vegetated pervious ground cover is converted to 
impervious surfaces such as paved highways, streets, rooftops, and parking lots, the 
natural absorption and infiltration abilities of the land are lost.  Therefore, runoff leaving 
a developed area is significantly greater in runoff volume, velocity, and peak flow rate 
than pre-development runoff from the same area.  Runoff durations can also increase 
as a result of flood control and other efforts to control peak flow rates.  Increased 
volume, velocity, rate, and duration of runoff greatly accelerate the erosion of 
downstream natural channels.  Significant declines in the biological integrity and 
physical habitat of streams and other receiving waters have been found to occur with 
as little as a 3-5 percent conversion from natural to impervious surfaces.  The 
increased runoff characteristics from new development must be controlled to protect 
                                            
46 The California Toxics Rule criteria promulgated by the USEPA are directly applicable water quality standards for 
certain priority toxic pollutants in inland surface waters and enclosed bays and estuaries in California. 
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against increased erosion of channel beds and banks, sediment pollutant generation, 
or other impacts to beneficial uses and stream habitat due to increased erosive force.     
 
Finding C.11.  Development creates new pollution sources as human population 
density increases and brings with it proportionately higher levels of car emissions, car 
maintenance wastes, municipal sewage, pesticides, household hazardous wastes, pet 
wastes, trash, etc. which can either be washed or directly dumped into the MS4.  As a 
result, the runoff leaving the developed area is significantly greater in pollutant load 
than the pre-development runoff from the same area.  These increased pollutant loads 
must be controlled to protect downstream receiving water quality.   
 
Discussion of Findings C.10 and C.11.  The Natural Resources Defense Council 
(NRDC) 1999 Report, “Stormwater Strategies, Community Responses to Runoff 
Pollution” identifies two main causes of the storm water pollution problem in developed 
areas.  Both causes are directly related to development: 
 

1. Increased volume and velocity of surface runoff.  There are three types of 
human-made impervious covers that increase the volume and velocity of runoff: 
(i) rooftop, (ii) transportation imperviousness, and (iii) non-porous (impervious) 
surfaces.  As these impervious surfaces increase, infiltration will decrease, 
forcing more water to run off the surface, picking up speed and pollutants.   

 
2. The concentration of pollutants in the runoff.  Certain industrial, commercial, 

residential and construction activities are large contributors of pollutant 
concentrations in storm water runoff.  As human population density increases, it 
brings with it proportionately higher levels of car emissions, car maintenance 
wastes, municipal sewage, pesticides, household hazardous wastes, pet 
wastes, trash, etc.   

 
As a result of these two causes, runoff leaving developed areas is significantly greater 
in volume, velocity, and pollutant load than pre-development runoff from the same 
area.     
 
By accommodating the traditional approach to storm water management, development 
has also altered the flow regime (rate, magnitude, frequency, timing, and flashiness of 
runoff) that supports aquatic and riparian habitats.  These hydrologic changes are 
driven by the loss of water storage capacity in the watersheds,47 and exacerbated by 
physical alterations of the stream channel network. 48  This relationship between 
development and stream channel integrity has been documented nationally and in 
southern California.  The Copermittees support these findings in their 1993 DAMP,49 
which states: 

                                            
47 Konrad, Christopher P. and Derek K. Booth, 2005. Hydrologic Changes in Urban Streams and Their Ecological 
Significance.  American Fisheries Society Symposium  Vol.47 pp.157-177. 
48 Poff. N.L. et al. 1997.   The Natural Flow Regime: A paradigm for river conservation and restoration.  Bioscience 
Vol. 47, No. 11, pp.769-784. 
49 Riverside County Copermittees.  1993.  Santa Margarita Regional Drainage Area Management Plan. 
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“Many storm water runoff problems are primarily a consequence of 
urbanization.  Water that previously soaked into the ground, removing pollutants 
by filtering through soil, and eventually replenishing groundwater supplies, now 
must flow overland and therefore enters local streams more rapidly.  The rapid 
transport of water increases the erosion of stream banks and hillsides and does 
not permit filtering pollutants.  Sediment carried by storm water runoff can build 
up in streambeds, harming fish and aquatic habitat.  The sediment acts as a 
transport mechanism for pollutants which adhere to soil particles.  Typical urban 
runoff pollutants found in surface waters include heavy metals, nutrients, 
petroleum products, sediment, bacteria, chemicals, and litter.” 

 
Hydrologic changes from development also directly and indirectly adversely affect 
wetlands.  Natural wetlands support many beneficial uses and provide important 
water-quality related ecological services, including pollutant removal, flood attenuation, 
and groundwater recharge.50  The Center for Watershed Protection recently provided 
USEPA with a synthesis of more than 100 scientific studies on the direct and indirect 
impacts of development, particularly urbanization, on wetlands and the role wetlands 
play in watershed quality.  The report found that the three changes from land 
development with the most potential to impact wetlands include: Increased storm 
water runoff; decreased groundwater recharge; and flow constriction.51  Each of these 
changes can often be avoided or minimized by implementing low impact development 
(LID) and hydromodification BMPs. 
 
When Order No. R9-2004-001 was adopted, studies had shown that the level of 
imperviousness in an area strongly correlates with the quality of nearby receiving 
waters.52  One comprehensive study, which looked at numerous areas, variables, and 
methods, revealed that stream degradation occurs at levels of imperviousness as low 
as 10 – 20 percent.53  Stream degradation is a decline in the biological integrity and 
physical habitat conditions that are necessary to support natural biological diversity.  
For instance, few urban streams can support diverse benthic communities with 
imperviousness greater than or equal to 25 percent.54  To provide some perspective, a 
medium density, single-family home area can be from 25 percent to 60 percent 
impervious (variation due to street and parking design).55  
 
More recently, a report on the effects of impervious in southern California streams 
found that local ephemeral and intermittent streams are more sensitive to such effects 
than streams in other parts of the country.  This study, by the Southern California 
                                            
50 Wright, Tiffany, et al. 2006. “Direct and Indirect Impacts of Urbanization on Wetland Quality.”  Prepared by the 
Center for Watershed Protection.  Available at: http://www.cwp.org. 81p. 
51 Ibid p.26 
52 USEPA, 1999.  Part II.  40 CFR Parts 9, 122, 123, and 124.  National Pollutant Discharge Elimination System – 

Regulations for Revision of the Water Pollution Control Program Addressing Storm Water Discharges; Final 
Rule.  Federal Register.   

53 Ibid. 
54 Ibid. 
55 Schueler, T.R., 1994.  The Importance of Imperviousness. Watershed Protection Techniques. As cited in 64 FR 
68725. 
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Coastal Water Research Program, estimated a threshold of response at a two to three 
percent change in percent of impervious cover in a watershed. 56  This threshold is 
lower than the previously reported estimates by the USEPA that were cited in the Fact 
Sheet for Order No. R9-2004-001. 
 
To demonstrate the principle of increased volume and velocity of runoff from 
urbanization, the figure below shows the flow rate of an urban vs. a natural stream.  
What the figure demonstrates is that urban stream flows have greater peaks and 
volumes, as well as shorter retention times than natural stream flows.  The greater 
peak flows and volumes result in stream degradation through increased erosion of 
stream banks and damage to aquatic habitat.  The shorter retention times result in less 
time for sediments and other pollutants to settle before being carried out to the ocean.  
This sediment, and the associated pollutants it carries, can be a significant cause of 
water quality degradation.    
 
Flow Rate of Urban and Natural Streams57 

 
 
Increased volume and velocity of runoff adversely impacts receiving waters and their 
beneficial uses in many ways.  According to the Urban Runoff TAC report,58 increases 
in population density and imperviousness result in changes to stream hydrology 
including: 
 

1. Increased peak discharges compared to pre-development levels; 
2. Increased volume of storm water runoff with each storm compared to pre-

development levels; 

                                            
56 Coleman, Derrick, et al. 2005.  Effect of Increases in Peak Flows and Imperviousness on the Morphology of 
Southern California Streams. Technical Report No. 450 of the Southern California Coastal Water Research Project. 
57 Adapted from Schueler, T.R., 1987.  Controlling Urban Runoff: A Practical Manual for Planning and Designing 
Urban BMPs. Metropolitan Washington Council of Governments. 
58 State Water Board, 1994.  Urban Runoff Technical Advisory Committee Report and Recommendations.  

Nonpoint Source Management Program.   
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3. Decreased travel time to reach receiving water; increased frequency and 
severity of floods; 

4. Reduced stream flow during prolonged periods of dry weather due to reduced 
levels of infiltration; 

5. Increased runoff velocity during storms due to a combination of effects of higher 
discharge peaks, rapid time of concentration, and smoother hydraulic surfaces 
from channelization; and 

6. Decreased infiltration and diminished ground water recharge. 
 
Even though the rainfall depths in arid watersheds are lower, watershed development 
can greatly increase peak discharge rates during rare flood events.59  A study 
conducted in arid watersheds around Riverside, CA showed that, over two decades, 
impervious cover increased from 9 percent to 22 percent, which resulted in an 
increase of more than 100 percent in the peak flow rate for the two-year storm event.  
The study also showed that the average annual storm water runoff volume had 
increased by 115 percent to 130 percent over the same time span.60   
 
Flooding caused by the increased volume and velocity of runoff from urbanization in 
the upper Santa Margarita watershed are clear examples of the effects described 
above.  Disastrous flooding has occurred more frequently in recent years.  In the last 
century, flood events occurred in 1938, 1969, 1980, 1993, 1995, and 1998.61  In the 
1993 flood event, the Cities of Murrieta and Temecula sustained $12 million dollars in 
damage, and Camp Pendleton sustained $88 million in damage.  Future flooding is 
expected to occur more frequently because of continued urban development within the 
watershed, and flood damages are expected to continue accruing at an estimated 
annual rate of $1,780,300. 
 
Prior hydromodification studies in California have shown that the increase in 
impervious cover, and thus change in runoff volume, velocity, rate, and duration, 
results in a shift in the range of storms that produce geomorphically significant flows 
within receiving waters (see above discussion).  Additionally, studies in California have 
determined that ninety percent of the geomorphic “work” done within channels 
receiving flows from developed areas now occurs from flows below the 10 year peak 
flow event.62   
 
This increased volume, velocity, rate, and duration of runoff greatly accelerates the 
erosion of the beds and banks within downstream receiving waters.  Additionally, 
storm water flows which runoff directly from impervious surfaces into the MS4 and thus 
receiving waters prevent the associated runoff of natural sediments which would occur 
in pre-project conditions.  This combined alteration of the physical condition of storm 
water runoff results in accelerated downstream erosion of receiving water bed and 

                                            
59 Schueler and Holland, 2000.  Storm Water Strategies for Arid and Semi-Arid Watersheds (Article 66).  The 

Practice of Watershed Protection.  P. 695-706. 
60 Ibid. 
61 U.S. Army Corps of Engineers, 2000.  Final EIS/EIR, Murrieta Creek Flood Control Project. 
62 Santa Clara Valley Hydromodification Management Plan. April 21, 2005. 
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banks.  The excessive erosion of stream beds and banks releases pollutants found in 
soils into receiving waters, degrades macroinvertebrate habitat (see D.2.c), eliminates 
spawning habitat, reduces associated wetland and riparian habitat, and threatens 
existing infrastructure adjacent to receiving waters.  Bank sloughing within creeks and 
streams increases the pollutant loading to those receiving waters, particularly for 
turbidity and phosphorous.63  In arid environments, accelerated channel erosion has 
been shown to have synergistic impacts within watersheds.  Increased channel 
erosion within Las Vegas wash has resulted in the loss of over 1,000 acres of wetland 
and riparian habitat, released additional pollutants into downstream receiving waters, 
and eliminated in-stream habitat and water quality conditions required for existing 
threatened and endangered species.64   
 
Regarding the impact of development on storm water runoff pollutant loads, the San 
Diego Water Board’s Basin Plan states:  
 

Nonpoint source pollution is primarily the result of man’s uses of land such as 
urbanization, roads and highways, vehicles, agriculture, construction, industry, 
mineral extraction, physical habitat alteration (dredging/filling), hydromodification 
(diversion, impoundment, channelization), silviculture (logging), and other activities 
which disturb land.65 As a result, when rain falls on and drains through urban 
freeways, industries, construction sites, and neighborhoods it picks up a multitude 
of pollutants.  The pollutants can be dissolved in the runoff and quickly transported 
by gravity flow through a vast network of concrete channels and underground pipes 
referred to as storm water conveyance systems.  Such systems ultimately 
discharge the polluted runoff, without treatment, into the nation’s creeks, rivers, 
estuaries, bays, and oceans.66   

 
According to the Center for Watershed Protection, urbanization strongly shapes the 
quality of both surface and ground water in arid and semi-arid regions of the 
southwest.  Since rain events are so rare, pollutants have more time to build up on 
impervious surfaces compared to humid regions.  Therefore, the pollutant 
concentrations of storm water runoff from arid watersheds tend to be higher than that 
of humid watersheds.67  The effect of antecedent rainfall events is demonstrated in a 
report from the California Department of Transportation (Caltrans) that found the 
concept of a seasonal first flush is applicable to the southern California climate.68 
                                            
63 Sekely, A.C., Mulla, D.J. and D.W. Bauer. 2002. Streambank slumping and its contribution to the phosphorus and  
    suspended sediment loads of the Blue Earth River, Minnesota.  Journal of Soil and Water Conservation. 
   September 2002 vol. 57 no. 5 243-250. 
64 Tuttle, P.L.. and E..L.. Orsak. 2002.  Las Vegas Wash Water Quality and Implications to Fish and Wildlife.  U.S. 
    Fish and Wildlife Service.  
65 San Diego Water Board, 1994. Water Quality Control Plan for the San Diego Basin. P. 4-66. 
66 Ibid. P. 4-69 - 4-70. 
67 Schueler and Holland, 2000.  Storm Water Strategies for Arid and Semi-Arid Watersheds (Article 66).  The 
Practice of Watershed Protection.  P. 695-706. 
68 Stenstrom, Michael and Masoud Kayhanian, 2005.  First Flush Phenomenon Characterization. Prepared for 
Caltrans. Report No. CTSW-RT-05-73-02.6   Study jointly performed by UCLA and UCD. Most of the data 
presented was collected from three highly urbanized highway sites in west Los Angeles. Much effort went into 
developing a quantitative way of defining the mass first flush. Other aspects include: variability of water quality 
during storm events, litter characteristics, correlation among constituents, first flush of organics and particle size 
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Finding C.12.  Development and urbanization especially threaten environmentally 
sensitive areas (ESAs), such as water bodies designated as supporting a RARE 
beneficial use (supporting rare, threatened or endangered species) and CWA 303(d)-
impaired water bodies.  Such areas have a much lower capacity to withstand pollutant 
loads than other, more sensitive areas.  In essence, development that is ordinarily 
insignificant in its impact on the environment may become significant in a particularly 
sensitive environment.  Therefore, additional controls to reduce storm water pollutants 
from new and existing development may be necessary for areas adjacent to or 
discharging directly to an ESA. 
 
Discussion of Finding C.12.  ESAs are defined in the Order as “Areas that include 
but are not limited to all CWA section 303(d) impaired water bodies; areas designated 
as Areas of Special Biological Significance by the Basin Plan; water bodies designated 
with the RARE beneficial use by the Basin Plan; areas designated as preserves or 
their equivalent under the Natural Communities Conservation Program within the 
Cities and County of Riverside; and any other equivalent environmentally sensitive 
areas which have been identified by the Copermittees.”   
 
Areas that meet this definition are inherently sensitive habitats containing unique, rare, 
threatened, or endangered species, or are not achieving their designated beneficial 
uses.  As discussed above, runoff is known to contain a wide range of pollutants and 
has demonstrated toxicity to plants and animals.  Therefore, it is necessary to apply 
additional storm water controls for developments within, adjacent to, or directly 
discharging to ESAs.  This need for additional storm water controls is addressed within 
each component of the Order.  USEPA supports the requirement for additional storm 
water controls, stating “For construction sites that discharge to receiving waters that do 
not support their designated use or other waters of special concern, additional 
construction site controls are probably warranted and should be strongly considered.”69  
Further support for requiring additional controls to reduce pollutants in storm water 
discharges to ESAs can be found in Mitigation of Storm Water Impacts From New 
Developments in Environmentally Sensitive Areas, a technical report written by the 
Los Angeles Water Board.70 
 
Finding C.13.  Although dependent on several factors, the risks typically associated 
with properly managed infiltration of runoff (especially from residential land use areas) 
are not significant.  The risks associated with infiltration can be managed by many 
techniques, including (1) designing landscape drainage features that promote 
infiltration of runoff, but do not “inject” runoff (injection bypasses the natural processes 
of filtering and transformation that occur in the soil); (2) taking reasonable steps to 
prevent the illegal disposal of wastes; (3) protecting footings and foundations; (4) 
                                                                                                                                           
distribution, new methods for measuring oil and grease, and grab and composite sampling strategies. The report is 
available on-line at: http://www.dot.ca.gov/hq/env/stormwater/special/newsetup/ 
69 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  Washington D.C.  EPA/833-B-92-002. 
70 Los Angeles Water Board, 2001.  Mitigation of Storm Water Impacts From New Developments In Environmentally 

Sensitive Areas.   
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ensuring that each drainage feature is adequately maintained in perpetuity; and (5) 
pretreatment.   
 
Discussion of Finding C.13.  Infiltration is an effective means for managing runoff.  
However, measures must be taken to protect groundwater quality when infiltration of 
runoff is implemented.  USEPA supports runoff infiltration and provides guidance for 
protection of groundwater:  “With a reasonable degree of site-specific design 
considerations to compensate for soil characteristics, infiltration may be very effective 
in controlling both urban runoff quality and quantity problems.  This strategy 
encourages infiltration of urban runoff to replace the natural infiltration capacity lost 
through urbanization and to use the natural filtering and sorption capacity of soils to 
remove pollutants; however, the potential for some types of urban runoff to 
contaminate groundwater through infiltration requires some restrictions.”71  The 
restrictions placed on runoff infiltration in this Order are based on recommendations 
provided by the USEPA Risk Reduction Engineering Laboratory.  The State Water 
Board found in Order WQ 2000-11 on the appeal of the Los Angeles Water Board’s 
Standard Urban Storm Water Mitigation Plan (SUSMP) requirements that the guidance 
provided in the above referenced document by the USEPA Risk Reduction 
Engineering Laboratory is sufficient for the protection of groundwater quality from 
runoff infiltration.  To further protect groundwater quality, the Order also includes 
guidance from the Los Angeles Water Board,72 the State of Washington,73 and the 
State of Maryland.74  Subsequently, the California Storm Water Quality Association 
(CASQA) has produced technical guidance for post-construction treatment BMPs to 
protect ground water quality75. 
 
Finding C.14.  Non-storm water (dry weather) discharge from the MS4 is not 
considered a storm water (wet weather) discharge and therefore is not subject to 
regulation under the Maximum Extent Practicable (MEP) standard from CWA 
402(p)(3)(B)(iii), which is explicitly for “Municipal … Stormwater Discharges (emphasis 
added)” from the MS4.  Rather, non-storm water discharges into the storm sewers, per 
CWA 402(p)(3)(B)(ii), are to be effectively prohibited.  Such dry weather non-storm 
water discharges have been shown to contribute significant levels of pollutants and 
flow in arid, developed Southern California watersheds and are to be effectively 
prohibited under the CWA. 
 

                                            
71 USEPA, 1994.  Potential Groundwater Contamination from Intentional and Nonintentional Stormwater Infiltration.  
EPA 600 SR-94 051. 
72 Los Angeles Water Board, 2000.  Standard Urban Storm Water Mitigation Plan for Los Angeles County and 
Cities in Los Angeles County.     
73 Washington State Department of Ecology, 1999.  Draft Stormwater Management in Washington State.  Volume V 
– Runoff Treatment BMPs. Pub. No. 99-15.  
74 Maryland Department of the Environment, 1999.  2000 Maryland Stormwater Design Manual. Volume I.  
75 CASQA.  The New Development and Redevelopment Handbook, 2003. Available on-line at 
http://www.cabmphandbooks.org/Development.asp 
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Discussion of Finding C.14. 
 
Permitting Framework 
The CWA prohibits the discharge of any pollutant from a point source into waters of 
the United States unless the discharger of the pollutant(s) obtains a NPDES permit 
pursuant to CWA section 402.  The discharge of storm water and/or non-storm water 
from an MS4 system is considered a discharge from a point source.  As discussed 
below, however, the CWA regulates storm water and non-storm water discharges 
under different standards.    
 
In 1987 the CWA was amended to include provisions that specifically concerned 
NPDES permitting requirements for storm water discharges from MS4 systems.  
Section 402(p) of the CWA regulates the discharge of storm water from a point source, 
the municipal separate storm sewers.  Such discharges of storm water are subject to 
the maximum extent practicable (MEP) storm water standard and the related iterative 
process.  The MEP standard for storm water discharges reflects Congress’ recognition 
that the variability of flow and intensity of storm events render difficult strict compliance 
with water quality standards by MS4s.  However, this standard was not considered 
applicable to non-storm water discharges, which under 402(p) are required to be 
effectively prohibited from entering the MS4.  Clearly, if non-storm water discharges 
must be effectively prohibited from entering the MS4, the very next requirement 
(402(p)(3)(B)(iii)) requiring discharges from the MS4 be reduced to the MEP intends 
that the discharge of pollutants be limited to storm water.  Unless exempt or authorized 
under a separate NPDES permit, non-storm water discharges are not authorized to 
enter the MS4 in the first instance and are considered to be illicit discharges.  
 
The Federal Register further clarifies that such discharges through an MS4 are not 
authorized under the CWA  (55 Federal Register (FR) 47995): 
 

“Today’s rule defines the term “illicit discharge” to describe any discharge 
through a municipal separate storm sewer system that is not composed entirely 
of storm water and that is not covered by an NPDES permit.  Such illicit 
discharges are not authorized under the Clean Water Act.  Section 402(p(3)(B) 
requires that permits for discharges from municipal separate storm sewers 
require the municipality to “effectively prohibit” non-storm water discharges from 
the municipal separate storm sewer…Ultimately, such non-storm water 
discharges through a municipal separate storm sewer must either be removed 
from the system or become subject to an NPDES permit.” 

 
The federal regulations (40 CFR 122.26(d)(vi)(2)(B)) require that the municipal 
separate storm sewer discharger prohibit “through ordinance, order or similar means, 
illicit discharges to the municipal separate storm sewer.”  As owners and operators of 
the MS4, Copermittees cannot passively receive discharges from third parties (Federal 
Register 68766) and thus are responsible for the discharge of any non-storm water 
from their MS4.   
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The State Water Board recently recognized in order (Order WQ 2009-0008) that 
“[n]either the Clean Water Act nor the federal storm water regulations define ‘non-
storm water.’  ‘Illicit discharge’ is defined as any discharge to an MS4 ‘not composed 
entirely of storm water.’  Thus, ‘illicit discharge’ is the most nearly applicable definition 
of ‘non-storm water’ found in federal law and is often used interchangeably with that 
term.”76  In July 2010, the court in Los Angeles County v. State Water Resources 
Control Board remanded the Los Angeles Water Board’s MS4 permit underlying Order 
WQ 2009-0008 for procedural reasons occurring during the permit adoption process.  
The court did not evaluate or rule upon the substantive findings and reasoning set 
forth in Order WQ 2009-0008.  The State Water Board rescinded and voided Order 
WQ 2009-0008 to comply with the court’s order.  While the San Diego Water Board 
may no longer cite Order WQ 2009-0008, the San Diego Water Board has 
independently considered whether the requirement to eliminate non-stormwater 
discharges is subject to the MEP standard.  The San Diego Water Board concludes 
that the MEP standard does not apply to non-stormwater discharges for the same 
reasons expressed by the State Water Board. 
 
Storm Water and Non-storm Water Definitions  
By definition non-storm water is not precipitation related. 40 CFR 122.26(b)(13) states 
that: “Storm water means storm water runoff, snowmelt runoff, and surface runoff and 
drainage.”  While “surface runoff and drainage” is not defined in federal law, it is 
related to precipitation events such as rain and/or snowmelt (see 55 FR 47995-96).  
The term “surface runoff and drainage” does not include all incidental flows in the MS4 
system, but consists of flows relating to precipitation events as clarified by the Federal 
Register, USEPA’s documents and permitting, and other Regional Water Board 
Orders. 
 
The Federal Register (55 FR 47995-47996) provides clarification on the distinction 
between storm water and non-storm water discharges, including their regulation: 
 

“In response to the comments which requested EPA to define the term storm 
water broadly to include a number of classes of discharges which are not in 
any way related to precipitation events, EPA believes that this rulemaking 
is not an appropriate forum for addressing the appropriate regulation of 
such non-storm water discharges, even though some classes of non-storm 
water discharges may typically contain only minimal amounts of pollutants.  
Congress did not intend that the term storm water be used to describe any 
discharge that has a de minimis amount of pollutants, not did it intend for 
section 402(p) to be used to provide a moratorium from permitting other non-
storm water discharges.” 

 
As recently recognized by the State Water Board in a precedential decision upholding 
an MS4 permit modification adopted by the Los Angeles Water Board, “U.S. EPA has 
previously rejected the notion that ‘storm water,’ as defined at 40 Code of Federal 
                                            
76 State Water Board Order WQ-2009-0008 (In the Matter of the Petition of County of Los Angeles and Los Angeles 
County Flood Control District, adopted August 4, 2009), p. 4. 
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Regulations section 122.26(b)(13), includes dry weather flows.  In U.S. EPA’s 
preamble to the storm water regulations, U.S. EPA rejected an attempt to define storm 
water to include categories of discharges ‘not in any way related to precipitation 
events.’77  Thus, USEPA has made it clear that it deems discharges unrelated to 
precipitation events to be non-storm water discharges. 40 CFR 122.26(d)(iv)(B) itself 
provides specific examples of non-storm water discharges: 
 

“…the following category of non-storm water discharges or flows shall only be 
addressed where such discharges are identified by the municipality as sources 
of pollutants to the United States: water line flushing, landscape irrigation, 
diverted stream flows, rising ground waters, uncontaminated groundwater 
infiltration (as defined at 40 CFR 35.2005(20) to separate storm sewers, 
uncontaminated pumped groundwater,…” 

 
USEPA also removed street wash waters from the definition of storm water, as 
USEPA specifically identified this discharge as being non-storm water (55 FR page 
47996).  Additionally, section 1.2.2.2 of USEPA’s Multi-Sector General Permit for 
Industrial Activities (MSGP-2000) considers fire hydrant flushings, irrigation drainage, 
landscape watering, and foundation or footing drains to be non-storm water 
discharges.  USEPA’s September 1999 Storm Water Management Fact Sheet for 
Non-Storm Water Discharges to Storm Sewers states that non-storm water discharges 
can include discharges of process water, air conditioning condensate, non-contact 
cooling water, vehicle wash water, or sanitary wastes. 
 
While these types of non-storm water discharges (or illicit discharges) may be 
regulated under storm water permits because as a practical matter they can enter and 
be discharged from the MS4 systems, they are not regulated as storm water 
discharges under the CWA because they are unrelated to precipitation events.  As 
indicated above, the State Water Board’s recent discussion of this issue supports the 
conclusion that non-storm water discharges are unrelated to precipitation events.  In 
its Order affirming amendments to the Los Angeles County MS4 permit to implement a 
TMDL to control bacteria in dry weather flows, the State Water Board rejected 
petitioners County of Los Angeles and the Los Angeles County Flood Control District 
implied assertion that the definition of “storm water” contained in the federal 
regulations (defined as “surface run-off and drainage”) includes the run-off and 
drainage from non-storm events.  The State Water Board notes that the challenged 
permit provisions do not apply to storm water flows in that they apply only during dry 
weather conditions as defined in the permit.  In upholding the challenged order, the 
State Water Board notes that the Los Angeles Water Board’s permit language followed 
USEPA’s approach, referring to USEPA’s rejection of attempts to define storm water to 
include categories of discharges “not in any way related to precipitation events.”78  

                                            
77 State Water Board Order WQ-2009-0008 (In the Matter of the Petition of County of Los Angeles and Los Angeles 
County Flood Control District, adopted August 4, 2009), p. 7. 
78 State Water Board Order WQ-2009-0008 (In the Matter of the Petition of County of Los Angeles and Los Angeles 
County Flood Control District, adopted August 4, 2009), p. 7 (quoting 55 FR 47990. 47995). 
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Lastly, the San Diego Water Board and State Water Board have issued multiple, 
separate NPDES permits for non-storm water discharges, including, but not limited to, 
San Diego Water Board Order No. R9-2008-0002 (extracted groundwater), San Diego 
Water Board Order No. R9-2002-0020 (hydrostatic discharge), and State Water Board 
Order No. 2006-0008-DWQ (utility vaults), pursuant to section 402 of the CWA. 
 
Permitting Non-storm Water Discharges 
Non-storm water discharges may contain pollutants which result from various activities 
that occur within areas draining into the MS4.  This includes, but is not limited to, illicit 
discharges and connections, exempted categories of discharge not a source of 
pollutants (40 CFR 122.26(d)), and discharges into the MS4 covered under a separate 
NPDES permit.  As such, existing and proposed discharges of non-storm water from 
MS4s: 
 

a) Result from similar activities through the MS4 system; 
b) Are the same type of water; 
c) Require similar action levels for the protection of the Beneficial Uses of the 

receiving waters; 
d) Require similar monitoring; 
e) Are under the passive control of the owner and operator of the MS4 system; 

and 
f) Are more appropriately regulated under a general permit than individual 

permits. 
 
The U.S. EPA’s approach (and the San Diego Water Board’s under its approved 
program) for non-storm water discharges from MS4s is to regulate these discharges 
under the existing 402 NPDES framework (FR 47995 and 48037 see below) for 
discharges to surface waters.  The NPDES program (40 CFR 122.44(d)) utilizes 
discharge prohibitions and effluent limitations as regulatory mechanisms to regulate 
non-storm water discharges, including the use of technology and water quality-based 
effluent limitations.  Non-numerical effluent limitations, such as BMPs for non-storm 
water discharges may only be authorized where numerical effluent limits are infeasible 
or where the practices are reasonably necessary to achieve effluent limitations and 
standards or to carry out the purposes and intent of the CWA (40 CFR 122.44(k) see 
below). 
 
The Federal Register (55, page 48037) provides clarification that non-storm water 
discharges from the MS4 are to be regulated under section 402, not 402(p): 
 

“Conveyances which continue to accept other “non-storm water” discharges 
(e.g. discharges without an NPDES permit) with the exceptions noted above 
(exempted discharges that are not a source of pollutants) do not meet the 
definition of municipal separate storm sewer and are not subject to 402(p)(3)(B) 
of the CWA unless such discharges are issued separate NPDES permits.  
Instead, conveyances which continue to accept non-storm water discharges 
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which have not been issued separate NPDES permits are subject to sections 
301 and 402 of the CWA.” 

 
This regulatory approach is consistent with the approach recently upheld by the State 
Water Board in a precedential order adopted on August 4, 2009.  In this Order, the 
State Water Board rejected a challenge to amendments to the Los Angeles County 
MS4 permit that require compliance with receiving water limitations and discharge 
prohibitions for dry weather, non-storm water discharges.  Petitioners there argued 
that the receiving water limits and discharge prohibitions for dry weather dischargers 
were inappropriate and that the Los Angeles Water Board should instead have 
regulated the discharges with the maximum extent practicable standard, through an 
iterative process.  The State Water Board concludes that dry weather discharges, as 
defined in the permit and in the underlying TMDL, “are more appropriately regarded as 
non-storm water discharges, which the Clean Water Act requires to be effectively 
prohibited.”79   
 
As stated above, for NPDES permits under 402 of the CWA, the Code of Federal 
Regulations (122.44(k)) clarify that a discharger may utilize BMPs to control or abate 
the discharge of pollutants when: 
 

“(1) Authorized under section 304(e) of the CWA for the control of toxic 
pollutants and hazardous substances from ancillary industrial activities; 
(2) Authorized under section 402(p) of the CWA for the control of storm water 
discharges; 
(3) Numeric limits are infeasible; or 
(4) The practices are reasonably necessary to achieve effluent limitations and 
standards or to carry out the purposes and intent of the CWA.” 

  
For the last 20 years, Riverside County NPDES permits for discharges of storm water 
have regulated non-storm water discharges from the MS4.  These permits required 
Copermittees (dischargers) to prohibit non-storm water discharges into (thus through 
and from) their MS4 systems, implement a program to prevent illicit discharges, and 
monitor to identify illicit discharges and exempted discharges that are a source of 
pollution.  These measures are considered Best Management Practices (BMPs), are 
required to be included in NPDES permits issued under section 402(p) of the CWA, 
and are considered by USEPA to be an interim approach to permitting non-storm 
water discharges from the MS4 in accordance with section 402 of the CWA and CFR 
122.44(k). 
 
As explained in the discussion of Finding C.15., below, the Copermittees’ reliance on 
BMPs for the past 20 years has not resulted in compliance with applicable water 
quality standards.  The San Diego Water Board has evaluated (in accordance with 40 
CFR 122.44(d)(1)) past and existing controls (BMPs), non-storm water monitoring 
results, the sensitivity of the species in receiving waters (e.g. endangered species), 
                                            
79 State Water Board Order WQ-2009-0008 (In the Matter of the Petition of County of Los Angeles and Los Angeles 
County Flood Control District, adopted August 4, 2009), p. 8 
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and the potential for effluent dilution, and has determined that existing BMPs to control 
pollutants in storm water discharges are not sufficient to protect water quality 
standards in receiving waters and the existing requirement that Copermittees 
effectively prohibit all types of unauthorized non-storm water discharges into the MS4 
historically results in the discharge of pollutants to the receiving waters.  Thus, numeric 
action levels for non-storm water, dry weather, discharges from the MS4 and required 
actions following observed exceedances of numeric action levels have been 
established.  For further discussion regarding the development of action levels please 
see Finding E.10 and discussion.   
 
Dry weather action levels are applicable to non-storm water discharges of effluent from 
the MS4 system.  Non-storm water effluent discharges from the MS4 are those which 
occur during dry weather conditions.  These action levels are not applied to storm 
water discharges, as defined within the Order.  Storm water discharges regulated by 
the Order are required to meet the MEP standard and related iterative process and 
have separate action levels.   
 
Dry weather action levels are applicable to non-storm water discharges from the MS4 
system into receiving waters.  Non-storm water discharges are already required to be 
prohibited unless specifically exempted or covered under a separate NPDES permit.  
Dry weather action levels apply to non-storm water discharges of effluent from a point 
source into receiving waters.  The MS4 is not a receiving water.  Should a discharger 
wish to discharge a non-exempt category to the MS4 system, such discharges require 
a separate NPDES permit pursuant to sections 402 and 301 of the CWA.  It is also 
infeasible to monitor and sample every discharge into the MS4, as such discharges 
are diffuse by nature and may vary spatially and temporally. 
 
Finding C.15.  Non-storm water discharges to the MS4 granted an influent exception 
[i.e. which are exempt from the effective prohibition requirement set forth in CWA 
section 402(p)(3)(B)(ii)] under 40 CFR 122. 26 are included within this Order.  Any 
exempted discharges identified by Copermittees as a source of pollutants are 
subsequently required to be addressed (emphasis added) as illicit discharges through 
prohibition and incorporation into existing IC/ID programs.  Furthermore, the USEPA 
contemplates that permitting agencies such as the San Diego Water Board may also 
identify exempted discharges as a source of pollutants required to be addressed as illicit 
discharges (See Vol. 55 FR 48037).  The San Diego Water Board and the Copermittees 
have identified landscape irrigation, irrigation water and lawn water, previously 
exempted discharges, as a source of pollutants and conveyance of pollutants to 
waters of the U.S. 
 
Discussion of Finding C.15.  The FR (Vol. 55, page 48037) and 40 CFR 
122.26(d)(iv)(B) clarify that certain components and categories of non-storm water 
discharges into the MS4 are not required to be prohibited.  The Code of Federal 
Regulations requires the discharger have: 
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“…a program, including inspections, to implement through ordinance, orders or 
similar means to prevent illicit discharges to the municipal separate storm sewer 
system; this program shall address all types of illicit discharges, however, the 
following category of non-storm water discharges or flows shall only be 
addressed where such discharges are identified by the municipality as sources 
of pollutants to waters of the United States: water line flushing, landscape 
irrigation, diverted stream flows, rising ground waters, uncontaminated 
groundwater infiltration (as defined at 40 CFR 35.2005(20) to separate storm 
sewers, uncontaminated pumped groundwater,…” 

 
The categories of non-storm water discharges into the MS4, as listed under 40 CFR 
122.26(d)(iv)(B), are not required to be prohibited unless identified by the 
Copermittees as sources of pollutants to waters of the United States.  The FR (Vol. 55, 
page 48037), however, goes on to clarify that: 
 

“However, the Director may include permit conditions that either require 
municipalities to prohibit or otherwise control any of these types of discharge 
where appropriate.” 

 
Thus, the Copermittees or the San Diego Water Board may identify any of these 
categories of non-storm water discharges as a source of pollutants.  As such, the 
identification of any of these categories as a source of pollutants requires them to be 
addressed as illicit discharges, which are not authorized under the CWA, and are 
required to be “effectively prohibited” as illicit discharges via ordinance, order or similar 
means.  The prohibition of previously exempted discharges of non-storm water to 
waters of the United States from entering, and necessarily being discharged from an 
MS4, conforms with CWA requirements for standards and enforcement for effluent 
limitations necessary to meet water quality standards (33 U.S.C. 1311(b)(1)(C)). 
 
To date the San Diego Water Board and the Copermittees have identified overspray and 
drainage from potable and reclaimed water landscape irrigation as a substantial source 
and conveyance mechanism for pollutants into waters of the United States.  Several 
municipalities throughout the San Diego Region (e.g., cities and counties of Orange 
County and San Diego County) have reported and/or identified runoff originating from 
landscape irrigation as potential sources of dry weather flows conveying pollutants into 
their MS4s.  This is also supported by legislation (Assembly Bill 1881) recently 
enacted by the State of California, which has identified runoff resulting from over 
irrigation not only as a waste of water resources, but also as a source of pollutants to 
the state’s waterways. 
 
Irrigation runoff into the MS4, as identified by the San Diego Water Board and the 
Copermittees, is a source of pollutants to waters of the United States, and is required to 
be addressed (emphasis added) as an illicit discharge per 40 CFR 122.26(d)(2)(iv)(B)(1) 
by prohibition through implementing and enforcing an ordinance, order or similar means. 
The San Diego Water Board and the Copermittees have identified irrigation water as a 
source of pollutants and conveyance of pollutants to waters of the United States, when 
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applied improperly in excess and thereafter entering the MS4, in the following 
documents: 
 

• The Cities and County of Riverside “Only Rain in the Storm Drain” Pollution 
Prevention Program identifies runoff from irrigation as a source of pollutants to 
waters of the United States in the following documents: 

 
1) The Landscape and Garden public education brochure states:  

 
“Soil, yard wastes, over-watering [emphasis added] and garden 
chemicals become part of the urban runoff mix that winds it way through 
streets, gutters and storm drains before entering lakes, rivers, streams, 
etc.” 

 
2) In a survey distributed at public outreach events,80 the answer to the 

question about where lawn irrigation water goes states:  
 

“Water that leaves your lawn from irrigation…can pick up motor oil and 
grease from vehicles, excess fertilizer from your lawn, bacteria from pet 
waste, and excess pesticides from your yard.  These pollutants can be 
carried down streets and storm drains directly to our streams, lakes and 
rivers without treatment!” 

 
• In 2006, the State Water Board allocated Grant funding to the 

SmartTimer/Edgescape Evaluation Program (SEEP).  The project targets 
irrigation runoff by retrofitting existing development and documenting the 
conservation and runoff improvements.  The Grant Application states that: 

 
“Irrigation runoff contributes flow & pollutant loads to creeks and beaches 
that are 303(d) listed for bacteria indicators.”  
 

Furthermore, the grant application states: 
 

“Regional program managers agree that the reduction and/or elimination 
of irrigation-related urban flows and associated pollutant loads may be 
key to successful attainment of water quality and beneficial use goals as 
outlined in the San Diego Basin Plan and Bacteria TMDL over the long 
term.”   
 

This is reinforced in the project descriptions and objectives:  
 

“Elevated dry-weather storm drain flows, composed primarily … of 
landscape irrigation water wasted as runoff, carry pollutants that impair 
recreational use and aquatic habitats all along Southern California’s 

                                            
80 A copy of the survey was provided in the Riverside County Copermittees’ Report of Waste Discharge, dated 
January 15, 2009, page 39. 
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urbanized coastline.  Storm drain systems carry the wasted water, along 
with landscape derived pollutants such as bacteria, nutrients and 
pesticides, to local creeks and the ocean.  Given the local Mediterranean 
climate, excessive perennial dry season stream flows are an unnatural 
hydrologic pattern, causing species shifts in local riparian communities 
and warm, unseasonal contaminated freshwater plumes in the near-
shore marine environment”.   

 
The basis of this grant project is that over-irrigation (landscape irrigation, 
irrigation water and lawn watering) into the MS4 is a source and conveyance of 
pollutants.  In addition, they indicate that this alteration of natural flows is 
impacting the Beneficial Uses of Waters of the State and U.S.  The results of 
this study can be applied broadly to any area where over-irrigation takes place, 
including Riverside County.  Preliminary results from the study indicate that that 
over-irrigation (landscape irrigation, irrigation water and lawn watering) into the 
MS4 is a source and conveyance of pollutants.   
 

• Several municipalities in the San Diego Region have identified runoff from 
irrigation as a source of pollutants to waters of the United States in the following 
documents: 

 
1) The Watershed Action Plan Annual Report(s) for the 2006-2007 

reporting period was submitted by the County of Orange, Orange County 
Flood Control District and Copermittees within the San Juan Creek, 
Laguna Coastal Streams, Aliso Creek, and Dana Point Coastal Streams 
Watersheds.  San Juan Creek, Laguna Coastal Streams, Aliso Creek 
and Dana Point Coastal Streams are all currently 303(d) listed as 
impaired for Indicator Bacteria within their watersheds and/or in the 
Pacific Ocean at the discharge points of their watersheds.  The Orange 
County Copermittees, within their Watershed Action Strategy Table for 
Fecal Indicator Bacteria: 

 
“Support programs to reduce or eliminate the discharge of anthropogenic 
dry weather nuisance flow throughout the […] watershed.  Dry weather 
flow is the transport medium for bacteria and other 303(d) constituents of 
concern”.  Additionally, they state that “conditions in the MS4 contribute 
to high seasonal bacteria propagation in-pipe during warm weather.  
Landscape irrigation is a major contributor to dry weather flow, both as 
surface runoff due to over-irrigation and overspray onto pavements; and 
as subsurface seepage that finds its way into the MS4.”   

 
2) The Carlsbad Watershed Urban Runoff Management Program 

(WURMP) Fiscal Year 2008 Annual Report was submitted by the 
Carlsbad Watershed Copermittees (Cities of Carlsbad, Encinitas, 
Escondido, Oceanside, San Marcos, Solana Beach, and Vista, and the 
County of San Diego).  In the WUMRP Annual Report, the Carlsbad 
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Watershed Copermittees stated the following: 
 

“The Carlsbad Watershed Management Area (WMA) collective 
watershed strategy identifies bacteria, sediment, and nutrients as high 
priority water quality pollutants in the Agua Hedionda (904.3 – bacteria 
and sediment), Buena Vista (904.2 – bacteria), and San Marcos Creek 
(904.5 – nutrients) Hydrologic Areas.  Bacteria, sediment, and nutrients 
have been identified as potential discharges from over-irrigation.”  

 
3) The San Diego Bay  Watershed Urban Runoff Management Program 

(WURMP) 2007-2008 Annual Report was submitted by the San Diego 
Bay Watershed Copermittees (Cities of Chula Vista, Coronado, Imperial 
Beach, La Mesa, Lemon Grove, National City, and San Diego, the 
County of San Diego, the Port of San Diego, and the San Diego County 
Airport Authority).  In Appendix D of the WUMRP Annual Report, titled 
Likely Sources of Pollutants, the San Diego Bay Watershed 
Copermittees identified over-irrigation of lawns as a pollutant generating 
activity from business and/or residential land uses for bacteria, 
pesticides, and sediment. 

 
Within the reports above, municipalities throughout San Diego and Orange 
counties have acknowledged that runoff from over-irrigation is a potential or 
likely source of several types of pollutants to waters of the United States.  
Because there are landscaped areas in Riverside County that receive irrigation 
similar to San Diego and Orange counties, runoff from over-irrigation is also a 
likely source of pollutants to waters of the United States in Riverside County. 

 
• There is statewide recognition of the pollution caused by over-irrigation, and 

current legislation already requires cities and counties to prohibit over-irrigation.  
On September 28, 2006 Governor Arnold Schwarzenegger approved Assembly 
Bill 1881, The Water Conservation in Landscaping Act (AB 1881, Laird).  The 
act requires cities, counties, and charter cities and charter counties, to adopt 
landscape water conservation ordinances by January 1, 2010.  Additionally, the 
law required the Department of Water Resources (DWR) to prepare a Model 
Water Efficient Landscape Ordinance for use by local agencies.  The Water 
Efficient Landscape Ordinance was approved by the Office of Administrative 
Law on September 10, 2009.  All local agencies were required to adopt a water 
efficient landscape ordinance by January 1, 2010.  Local agencies could adopt 
the Water Efficient Landscape Ordinance developed by DWR, or an ordinance 
considered at least as effective as the Model Ordinance.  The Water Efficient 
Landscape Ordinance includes a requirement that local agencies prohibit runoff 
from irrigation (§ 493.2): 

 
“(a) Local agencies shall prevent water waste resulting from inefficient 
landscape irrigation by prohibiting runoff [emphasis added] from leaving 
the target landscape due to low head drainage, overspray, or other 
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similar conditions where water flows onto adjacent property, non-irrigated 
areas, walks, roadways, parking lots, or structures.  Penalties for 
violation of these prohibitions shall be established locally.” 
 

• On October 08, 2009, the State of California Department of Water Resources 
issued a letter to all cities and counties within the State of California giving 
reminder of required adoption of the Water Efficient Landscape Ordinance.  The 
letter states that: 

 
“Other benefits include reduced irrigation runoff, reduced pollution of 
waterways, drought resistance, and less green waste.”    

 
• On December 18, 2009, the San Diego Water Board adopted Order No. R9-

2009-0002, the fourth-term Orange County permit, which found that over-
irrigation (landscape irrigation, irrigation water and lawn watering) into the MS4 
is a source and conveyance of pollutants.  Landscape irrigation, irrigation water, 
and lawn watering were categories removed from the list of non-storm water 
discharges not prohibited to be discharged into the MS4. 
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D. Runoff Management Programs 
 
Finding D.1.a.  This Order specifies requirements necessary for the Copermittees to 
reduce the discharge of pollutants in storm water to the MEP.  However, since MEP is 
a dynamic performance standard, which evolves over time as runoff management 
knowledge increases, the Copermittees’ runoff management programs must 
continually be assessed and modified to incorporate improved programs, control 
measures, best management practices (BMPs), etc. in order to achieve the evolving 
MEP standard.  Absent evidence to the contrary, this continual assessment, revision, 
and improvement of runoff management program implementation is expected to 
ultimately achieve compliance with water quality standards in the Region. 
 
Discussion of Finding D.1.a.  Under CWA section 402(p), municipalities are required 
to reduce the discharge of storm water pollutants from their MS4s to the maximum 
extent practicable (MEP).  MEP is the critical technology-based performance standard 
that municipalities must attain.  The MEP standard is an ever-evolving, flexible, and 
advancing concept, which considers technical and economic feasibility.  As knowledge 
about controlling storm water runoff continues to evolve, so does that which 
constitutes MEP.  Reducing the discharge of storm water pollutants to the MEP 
requires Copermittees to assess each program component and revise activities, 
control measures, best management practices (BMPs), and measurable goals, as 
necessary to meet MEP.    
 
To achieve the MEP standard, municipalities must employ whatever BMPs are 
technically feasible (i.e. are likely to be effective) and are not cost prohibitive.  The 
major emphasis is on technical feasibility.  Reducing storm water pollutants to the 
MEP means choosing effective BMPs, and rejecting applicable BMPs only where other 
effective BMPs will serve the same purpose, or the BMPs would not be technically 
feasible, or the cost would be prohibitive.  In selecting BMPs to achieve the MEP 
standard, the following factors may be useful to consider: 
 

1. Effectiveness:  Will the BMPs address a pollutant (or pollutant source) of 
concern? 

2. Regulatory Compliance: Is the BMP in compliance with storm water regulations 
as well as other environmental regulations? 

3. Public Acceptance: Does the BMP have public support? 
4. Cost:  Will the cost of implementing the BMP have a reasonable relationship to 

the pollution control benefits to be achieved? 
5. Technical Feasibility: Is the BMP technically feasible considering soils, 

geography, water resources, etc? 
 
If a municipality reviews a lengthy menu of BMPs and chooses to select only a few of 
the least expensive BMPs, it is likely that MEP has not been met.  On the other hand, 
if a municipal discharger employs all applicable BMPs except those where it can show 
that they are not technically feasible in the locality, or whose cost is prohibitive, it 
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would have met the standard.  Where a choice may be made between two BMPs that 
should provide generally comparable effectiveness, the discharger may choose the 
least expensive alternative and exclude the more expensive BMP.  However, it would 
not be acceptable either to reject all BMPs that would address a pollutant source, or to 
pick a BMP based solely on cost, which would be clearly less effective.  In selecting 
BMPs the municipality must make a serious attempt to comply and practical solutions 
may not be easily dismissed.  In any case, the burden is on the municipal discharger 
to comply with its permit.  After selecting BMPs, it is the responsibility of the discharger 
to ensure that all BMPs are implemented.81   
 
A definition of MEP is not provided in either the federal statute or in the federal 
regulations.  The final determination regarding whether a municipality has reduced 
storm water pollutants to the MEP can only be made by the San Diego Water Board or 
the State Water Board, and not by the municipal discharger.  While the San Diego 
Water Board or the State Water Board ultimately define MEP, it is the responsibility of 
the Copermittees to initially propose actions that implement BMPs to reduce storm 
water pollution to the MEP.  In other words, the Copermittees’ runoff management 
programs to be developed under the Order are the Copermittees’ proposals of MEP.  
Their total collective and individual activities conducted pursuant to their runoff 
management programs become their proposal for MEP as it applies both to their 
overall effort, as well as to specific activities.  The Order provides a minimum 
framework to guide the Copermittees in meeting the MEP standard for storm water.   
 
It is the San Diego Water Board’s responsibility to evaluate the proposed programs 
and specific BMPs to determine what constitutes MEP, using the above guidance and 
the court’s 1994 decision in NRDC v. California Department of Transportation, Federal 
District Court, Central District of California.  The federal court stated that a 
Copermittee must evaluate and implement BMPs except where (1) other effective 
BMPs will achieve greater or substantially similar pollution control benefits; (2) the 
BMP is not technically feasible; or (3) the cost of BMP implementation greatly 
outweighs the pollution control benefits.  In the absence of a proposal acceptable to 
the San Diego Water Board, the San Diego Water Board will define MEP by requiring 
implementation of additional measures by the Copermittees. 
 
The Copermittees’ continual evolution in meeting the MEP standard is expected to 
achieve compliance with water quality standards.  USEPA has consistently supported 
this expectation.  In its Interim Permitting Approach for Water Quality-Based Effluent 
Limitations (WQBELs) in Storm Water Permits, USEPA states “the interim permitting 
approach uses best management practices (BMPs) in first-round storm water permits, 
and expanded or better-tailored BMPs in subsequent permits, where necessary, to 
provide for attainment of water quality standards.”82  USEPA reiterated its position in 
1999, when it stated regarding the Phase II municipal storm water regulations that 
“successive iterations of the mix of BMPs and measurable goals will be driven by the 
objective of assuring maintenance of water quality standards” and “EPA anticipates 
                                            
81 State Water Board, 1993.  Memo Entitled Definition of Maximum Extent Practicable. 
82 Federal Register / Vol. 61, No. 166 / August 26, 1996 / P. 43761. 

RB-AR52451



Fact Sheet/Technical Report for  November 10, 2010 
Order No. R9-2010-0016  Page 57 of 199 

 

FINDINGS D  

that a permit for a regulated small MS4 operator implementing BMPs to satisfy the six 
minimum control measures will be sufficiently stringent to protect water quality, 
including water quality standards […].”83 
 
The requirements of the Order are expected to achieve compliance with receiving 
water quality standards.  The approach to be used is the continual assessment, 
revision, and improvement of Copermittee best management practice implementation.  
This approach is consistent with the CWA and State Water Board guidance. In 
Defenders of Wildlife v. Browner (1999, 197 F. 3d 1035), the United States Court of 
Appeals for the Ninth Circuit states: “Under 33 U.S.C. section 1342 (p)(3)(B)(iii), the 
EPA’s choice to include either management practices or numeric limitations in the 
permits was within its discretion.”  In addition, the approach is consistent with State 
Water Board Order WQ 99-05, which outlines an iterative approach for achieving 
compliance with water quality standards.   
 
Finding D.1.b.  The Copermittees have generally been implementing the Jurisdictional 
Runoff Management Programs (JRMPs) required pursuant to Order No. R9-2004-001 
since July 14, 2005.  Prior to that, the Copermittees were regulated by Order No. 98-
02 since May 13, 1998.  MS4 discharges, however, continue to cause or contribute to 
violations of water quality standards as evidenced by the Copermittees’ monitoring 
results.84   
 
Discussion of Finding D.1.b.  In response to Order No. R9-2004-001, the 
Copermittees have developed their runoff management programs.  In order to 
implement the plans, the Copermittees have, among other things, developed BMP 
requirements, improved inter- and intra-governmental coordination, improved training 
programs, improved illicit discharge detection procedures, and improved their 
monitoring efforts.  Although the programmatic improvements have led to better 
implementation of BMPs, the Copermittees’ monitoring data demonstrate that 
additional or revised BMPs are necessary to prevent discharges from MS4s from 
causing and contributing to violations of water quality standards.  A discussion of data 
collected by the Copermittees is included in the discussion for Finding C.9.   
 
Finding D.1.c.  This Order contains new or modified requirements that are necessary 
to improve Copermittees’ efforts to reduce the discharge of pollutants in storm water 
runoff to the MEP and achieve water quality standards.  Some of the new or modified 
requirements, such as the revised Watershed Water Quality Workplan  (Watershed 
Workplan) section, are designed to specifically address these high priority water 
quality problems.  Other requirements, such as for unpaved roads, are a result of San 
Diego Water Board’s identification of water quality problems through investigations 
and complaints during the previous permit period.  Other new or modified 
requirements address program deficiencies that have been noted during audits, report 
reviews, and other San Diego Water Board compliance assessment activities.  

                                            
83 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68753-68754. 
84 County of Riverside, 2009.  Riverside County Municipal Copermittees 2008-09 Annual Storm Water Program 
Report, Section 11.. 
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Additional changes in the monitoring program provide consistency with the Code of 
Federal Regulations, USEPA guidance, State Water Board guidance, and the 
Southern California Monitoring Coalition recommendations. 
 
Discussion of Finding D.1.c.  The Copermittees are required to update and expand 
their runoff management programs on jurisdictional and watershed levels in order to 
improve their efforts to reduce the contribution of storm water pollutants in runoff to the 
MEP and meet water quality standards.  Changes to Order No. R9-2004-001’s 
requirements have been made to help ensure these two standards are achieved by 
the Copermittees.   
 
The Orders’ jurisdictional requirements have changed based on findings by the San 
Diego Water Board during typical compliance assurance activities, audits, or receipt of 
complaints.85  Where the audits found common implementation problems, 
requirements have been altered to better ensure compliance.  In addition, the San 
Diego Water Board conducted reviews of the jurisdictional annual reports submitted by 
the Copermittees.  Updates to the requirements for the Copermittees’ programs are 
also based in part on information found in the Copermittees’ ROWD,86 requirements 
that were included in the San Diego and Orange County MS4 permits, and discussions 
with the Riverside County Copermittees.  
 
To better focus on attainment of water quality standards, the Order’s jurisdictional and 
watershed requirements have been improved.  The conditions of the receiving waters 
now drive management actions, which in turn focus diminishing resources on the 
highest priority water quality problems within the receiving waters in the watershed.  
Improvements to jurisdictional and watershed requirements were also made to 
facilitate a mutually clear understanding of the requirements between the San Diego 
Water Board and Copermittees. 
 
During the previous permit period, the San Diego Water Board identified, through 
investigations and complaints, sediment discharges from unpaved roads as a 
significant source of water quality problems in the Riverside County portion of the San 
Diego Region.  Enforcement and inspection activities conducted by the San Diego 
Water Board during the previous permit term have found a lack of source control for 
many unpaved roads within the jurisdiction of the Copermittees.  Unpaved roads are a 
source of sediment that can be discharged in runoff to receiving waters, especially 
during storm events.  Erosion of unpaved roadways occurs when soil particles are 
loosened and carried away from the roadway base, ditch, or road bank by water, wind, 
traffic, or other transport means.  Exposed soils, high runoff velocities and volumes, 
sandy or silty soil types, and poor compaction increase the potential for erosion. 
 
Road construction, culvert installation, and other maintenance activities can disturb the 
soil and drainage patterns to streams in undeveloped areas, causing excess runoff 

                                            
85 Audit reports, report reviews, and inspection reports are available for review at the San Diego Water Board office. 
86 All significant changes made to the Order’s requirements are described and explained in detail in Fact Sheet 
section IX. 
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and thereby erosion and the release of sediment.  Poorly designed roads can act as 
preferential drainage pathways that carry runoff and sediment into natural streams, 
impacting water quality.  In addition, other public works activities along unpaved roads 
have the potential to significantly affect sediment discharge and transport within 
streams and other waterways, which can degrade the beneficial uses of those 
waterways. 
 
USEPA also recognizes that discharges from unpaved roads are a threat to water 
quality.  USEPA guidance87 emphasizes the threat of unpaved roads to water quality: 
 

“Dirt and gravel roads are a major potential source of these pollutants 
[sediment] and pollutants that bind to sediment such as oils, nutrients, 
pesticides, herbicides, and other toxic substances].  Many roads have unstable 
surfaces and bases.  Roads act like dams, concentrating flows that accelerate 
erosion of road materials and roadsides.  Both unstable surfaces and 
accelerated erosion then lead to sediment and dust.” 

 
There are several guidance documents, developed by the USEPA,88 the US Forest 
Service,89 the University of California,90 and others, that include design and 
construction specifications and BMPs that are readily available for implementation by 
private and public entities.  Implementing design and other source control BMPs for 
unpaved roads in the region is necessary to reduce and minimize the impacts of 
sediment discharged during storm events from unpaved roads to the MS4s and 
receiving waters. 
 
Finding D.1.d.  Updated individual Storm Water Management Plans (individual 
SWMPs or JRMPs) and Watershed Stormwater Management Plans (watershed 
SWMPs or Watershed Workplans), which, together with references in the DAMP, 
describe the Copermittees’ runoff management programs in their entirety, are needed 
to guide the Copermittees’ runoff management efforts and aid the Copermittees in 
tracking runoff management program implementation.  Hereinafter, the individual 
SWMP is referred to as the JRMPs and the Watershed SWMP is referred to as the 
Watershed Workplan.  It is practicable for the Copermittees to update the JRMPs and 
Watershed Workplans within the timeframe specified in this Order, since significant 
efforts to develop these programs have already occurred.   
   
Discussion of Finding D.1.d.  Development of runoff management plans is a crucial 
runoff management measure and should be considered a BMP.  The plans help 
organize and focus the Copermittees’ programs and guide their implementation.  In its 
statewide assessment report to USEPA Region IX and the State Water Board, Tetra 

                                            
87 USEPA 2006 “Environmentally Sensitive Maintenance for Dirt and Gravel Roads.” Gesford and Anderson, 
USEPA-PA-2005. 
88 Ibid. 
89 US Forest Service, 1996.  Forest Service Specifications for Construction of Roads & Bridges. EM-7720-100.  
Revised August 1996. 
90 University of California Division of Agriculture and Natural Resources, 2007.  Rural Roads: A Construction and 
Maintenance Guide of California Landowners.  Publication 8262. 
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Tech, Inc. concluded that the lack of a master storm water planning document must be 
considered a serious program deficiency91.  When submitted to the San Diego Water 
Board, the plans provide useful correspondence between the Copermittees and the 
San Diego Water Board.  The Plans also become available for review by the public, 
and thus facilitate public participation in runoff management decisions.  Finally, while 
development and submittal of runoff management plans are not necessary to ensure 
compliance of the Copermittees’ runoff management programs with the Order, the San 
Diego Water Board is provided with a means to track Copermittee implementation. 
 
The focus of the Order is on development and implementation of storm water 
programs which meet MEP, rather than creation of Copermittee plans which exhibit 
MEP.  While the Order does not rely upon the plans to ensure MEP and other 
standards are achieved, the plans still serve a useful purpose.  As stated above, the 
plans serve to organize the Copermittees’ efforts to address runoff.  As a practical 
matter, any program of the size required by the Order should be documented in 
writing.  This serves to guide implementation of the program by the numerous 
individuals responsible for program implementation. 
 
Runoff management plans are not necessary for ensuring compliance with the Order 
because the Order itself contains sufficient detailed requirements to ensure that 
compliance with discharge prohibitions, receiving water limitations, and the narrative 
standard of MEP for storm water are achieved.  Implementation by the Copermittees 
of programs in compliance with the Order’s requirements, prohibitions, and receiving 
water limitations is the pertinent compliance standard to be used under the Order, as 
opposed to assessing compliance by reviewing the Copermittees’ implementation of 
their plans alone.  The San Diego Water Board ensures compliance with the Order by 
reviewing annual reports, conducting inspections, performing audits, and through other 
general program oversight. 
 
Runoff management plans are particularly important and useful for municipalities when 
program implementation is spread across several departments and/or when 
municipalities experience staff turnover.92  Each Copermittee relies on multiple 
employees or contractors for program implementation, but the spread of responsibility 
varies among Copermittees.93  Written jurisdictional plans ensure appropriate 
coordination within each municipality.   
 
Copermittees’ runoff management plans are simply descriptions of their runoff 
management programs required under the Order.  These plans serve as procedural 
correspondence which guides program implementation and aids the Copermittees and 
San Diego Water Board in tracking implementation of the programs.  In this manner, 

                                            
91 Tetra Tech, Inc. 2006.  Assessment Report on Tetra Tech’s Support of California’s MS4 Stormwater Program.  
Produced for USEPA Region IX and the California State and Regional Water Quality Control Boards. 
92 Tetra Tech, Inc. 2005.  Program Evaluation Report.  Orange County Storm Water Program: Cities of Laguna 
Beach, Laguna Hills, Lake Forest, and Rancho Santa Margarita. 
93 Responsible departments and employees are described in the 2005-06 Annual Reports for the MS4 programs.  
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the plans are not functional equivalents of the Order.  For these reasons, the 
Copermittees’ runoff management plans need not be an enforceable part of the Order. 
 
The Copermittees’ plans and programs can be updated on or before June 30, 2012 
because much of their plans and programs are already in existence.  In fact, many 
parts of their plans and programs have been in place for 15 years.  Moreover, the 
adoption of Order No. R9-2004-001 required a larger scale reorganization of the 
Copermittees’ programs than Order No. R9-2010-0016, but also only allowed one year 
for program updates.  The Copermittees were generally able to meet the time 
schedule required under Order No. R9-2004-001.  After discussions with the 
Copermittees, based on the timing of the adoption of the Order and the Copermittee’s 
fiscal planning cycles, in conjunction with consideration for the current economic 
conditions, the San Diego Water Board agreed that additional time to update the 
Copermittees’ plans and programs may be warranted.  Thus, the Copermittees must 
update their plans and programs on or before June 30, 2012, which provides the 
Copermittees over 18 months, instead of 1 year, to update their plans and programs.   
 
Finding D.1.e.  Pollutants can be effectively reduced in storm water runoff by the 
application of a combination of pollution prevention, source control, and treatment 
control BMPs.  Pollution prevention is the reduction or elimination of pollutant 
generation at its source and is the best “first line of defense”.  Source control BMPs 
(both structural and non-structural) minimize the contact between pollutants and flows 
(e.g., rerouting run-on around pollutant sources or keeping pollutants on-site and out 
of receiving waters).  Treatment control BMPs remove pollutants that have been 
mobilized by wet-weather or dry-weather flows.   
 
Discussion of Finding D.1.e.  The State Water Board finds in its Order WQ 98-01 
that BMPs are effective in reducing pollutants in storm water runoff, stating that 
“implementation of BMPs [is] generally the most appropriate form of effluent limitations 
when designed to satisfy technology requirements, including reduction of pollutants to 
the maximum extent practicable.”  A State Water Board TAC further supports this 
finding by recommending “that nonpoint source pollution control can be accomplished 
most effectively by giving priority to [BMPs] in the following order: 

 
1. Pollution Prevention – implementation of practices that use or promote pollution 

free alternatives; 
2. Source Control – implementation of control measures that focus on preventing 

or minimizing urban runoff from contacting pollution sources; 
3. Treatment Control – implementation of practices that require treatment of 

polluted runoff either onsite or offsite.”94 
 
Pollution prevention, the reduction or elimination of pollutant generation at its source, 
is an essential aspect of BMP implementation.  Fewer pollutants are available to be 
washed from developed areas when the generation of pollutants by activities is limited.  
                                            
94 State Water Board, 1994.  Urban Runoff Technical Advisory Committee Report and Recommendations.  
Nonpoint Source Management Program.   
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Thus, pollutant loads in storm water discharges are reduced from these areas.  In 
addition, there is no need to control or treat pollutants that are never generated.  
Furthermore, pollution prevention BMPs are generally more cost effective than 
removal of pollutants by treatment facilities or cleanup of contaminated media.95,96 
 
In the Pollution Prevention Act of 1990, Congress established a national policy that 
emphasizes pollution prevention over control and treatment.  CWC section 13263.3(a) 
also supports pollution prevention, stating “The Legislature finds and declares that 
pollution prevention should be the first step in a hierarchy for reducing pollution and 
managing wastes, and to achieve environmental stewardship for society.  The 
Legislature also finds and declares that pollution prevention is necessary to support 
the federal goal of zero discharge of pollutants into navigable waters.”  Finally, the 
Basin Plan also supports this finding by stating “To eliminate pollutants in storm water, 
one can either clean it up by removing pollutants or prevent it from becoming polluted 
in the first place.  Because of the overwhelming volume of storm water and the 
enormous costs associated with pollutant removal, pollution prevention is the only 
approach that makes sense.”97 
 
USEPA also supports the utilization of a combination of BMPs to address pollutants in 
runoff.  For example, USEPA has found there has been success in addressing illicit 
discharge related problems through BMP initiatives like storm drain stenciling and 
recycling programs, including household hazardous waste special collection days.98  
Structural BMP performance data has also been compiled and summarized by 
USEPA.99  
 
The summary provides the performance ranges of various types of structural BMPs for 
removing suspended solids, nutrients, pathogens, and metals from storm water flows.  
These pollutants are generally a concern in storm water in the San Diego Region and 
Riverside County.  For suspended solids, the least effective structural BMP type was 
found to remove 30-65 percent of the pollutant load, while the most effective was 
found to remove 65-100 percent of the pollutant load.  For nutrients, the least effective 
structural BMP type was found to remove 15-45 percent of the pollutant load, while the 
most effective was found to remove 65-100 percent of the pollutant load.  For 
pathogens, the least effective structural BMP type was found to remove <30 percent of 
the pollutant load, while the most effective was found to remove 65-100 percent of the 
pollutant load.  For metals, the least effective structural BMP type was found to 

                                            
95 Devinny, J.S. et al. 2004.  Alternative Approaches to Stormwater Quality Control. Prepared for the Los Angeles 
Regional Water Quality Control Board.  Found as Appendix H to NPDES Stormwater Cost Survey. Prepared for the 
California State Water Resources Control Board by the Office of Water Programs California State University, 
Sacramento.  Available on-line at:  http://www.owp.csus.edu/research/npdes/ 
96 Schueler, T.R.., 2000. Center for Watershed Protection.  Assessing the Potential for Urban Watershed 
Restoration, Article 142. 
97 San Diego Water Board, 1994.  Water Quality Control Plan, San Diego Basin, Region 9. 
98 USEPA, 1999.  40 CFR Parts 9, 122, 123, and 124 National Pollutant Discharge Elimination System-Regulations 
for Revision of the Water Pollution Control Program Addressing Storm Water Discharges. 64 FR 68728. 
99 USEPA, 1999. Preliminary Data Summary of Urban Storm Water Best Management Practices. EPA 821-R-99-
012. 
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remove 15-45 percent of the pollutant load, while the most effective was found to 
remove 65-100 percent of the pollutant load. 
 
It is important to note that the CWA and NPDES federal regulations clearly require 
control of discharges into the MS4.  CWA section 402(p)(3)(B)(ii) states that MS4 
permits must "prohibit non-storm water discharges into the storm sewers."  40 CFR 
122.26(d)(2)(iv)(B) requires Copermittees to "detect and remove […] illicit discharges 
and improper disposal into the storm sewer."  See Finding C.14 and Discussion.   
 
The Order's approach to regulating discharges into and from the MS4 is in accordance 
with State Water Board Order WQ 2001-15.  In that order, the State Water Board 
reviewed the San Diego County permit (Order No. 2001-01) requirements and made 
one change to one prohibition.100  The Order upheld all other requirements of the 
current permit.  Order No. R9-2010-0016 incorporates the one change made by the 
State Water Board, and continues the approach of Order No. 2001-01 (the basis for 
the current permit), as it was upheld by the State Water Board in Order WQ 2001-15.  
State Water Board Order WQ 2001-15 supports such requirements, stating:  "It is 
important to emphasize that dischargers into MS4s continue to be required to 
implement a full range of BMPs, including source control." 
 
The Court of Appeals, Fourth Appellate District, found that the current permit's 
approach to regulation of discharges into the MS4 was appropriate.  Since the Order 
utilizes the same approach, the court decision supports the Order's requirements. 
 
Finding D.1.f.  Runoff needs to be addressed during the three major phases of urban 
development (planning, construction, and use) in order to reduce the discharge of 
storm water pollutants to the MEP, effectively prohibit non-storm water discharges and 
protect receiving waters.  Development which is not guided by water quality planning 
policies and principles can unnecessarily result in increased pollutant load discharges, 
flow rates, and flow durations which can negatively impact receiving water beneficial 
uses.  Construction sites without adequate BMP implementation result in sediment 
runoff rates which greatly exceed natural erosion rates of undisturbed lands, causing 
siltation and impairment of receiving waters.  Existing development generates 
substantial pollutant loads which are discharged in runoff to receiving waters. 
 
Discussion of Finding D.1.f.  MS4 permits are issued to municipalities because of 
their land use authority.  The ultimate responsibility for the pollutant discharges, 
increased runoff, and inevitable long-term water quality degradation that results from 
development lies with local governments.  This responsibility is based on the fact that 
it is the local governments that have authorized the development (i.e. conversion of 
natural pervious ground cover to impervious surfaces) and the land uses that generate 
the pollutants and runoff.  Furthermore, the MS4 through which the pollutants and 

                                            
100 The State Water Board removed the prohibition of discharges into the MS4 that cause or contribute to 
exceedances of water quality objectives.  The revision allows for treatment of storm water flows once the pollutants 
have entered the MS4.  It does not affect the effective prohibition on certain dry-weather flows into the MS4 that is 
required by the Clean Water Act. 

RB-AR52458



Fact Sheet/Technical Report for  November 10, 2010 
Order No. R9-2010-0016  Page 64 of 199 

 

FINDINGS D  

increased flows are conveyed, and ultimately discharged into natural receiving waters, 
are owned and operated by the same local governments.  In summary, the 
Copermittees under the Order are responsible for discharges into and out of their 
MS4s because (1) they own and operate the MS4; and (2) they have the legal 
authority that authorizes the very development and land uses with generate the 
pollutants and increased flows in the first place.   
 
For example, since grading cannot commence prior to the issuance of a local grading 
permit, the Copermittees have a built-in mechanism to ensure that all grading activities 
are protective of receiving water quality.  The Copermittee has the authority to withhold 
issuance of the grading permit until the project proponent has demonstrated to the 
satisfaction of the Copermittee that the project will not violate their ordinances or 
cause the Copermittee to be in violation of its MS4 permit.  Since the Copermittee will 
ultimately be held responsible for any discharges from the grading project by the San 
Diego Water Board, the Copermittee will want to use its own permitting authority to 
ensure that whatever measures the Copermittee deems necessary to protect 
discharges into its MS4 are in fact taken by the project proponent. 
 
The Order holds the local government accountable for this direct link between its land 
use decisions and water quality degradation.  The Order recognizes that each of the 
three major stages in the development process (development planning, construction, 
and the use or operational stage) are controlled by and must be authorized by the 
local government.  Accordingly, this permit requires the local government to 
implement, or require others to implement, appropriate best management practices to 
reduce storm water pollutant discharges and increased flow during each of the three 
stages of development. 
 
Including plans for BMP implementation during the design phase of new development 
and redevelopment offers the most cost effective strategy to reduce storm water runoff 
pollutant loads to surface waters.101  The Phase II regulations for small municipalities 
reflect the necessity of addressing runoff during the early planning phase.  Due to the 
greater water quality concerns generally experienced by larger municipalities, Phase II 
requirements for small municipalities are also applicable to larger municipalities such as 
the Copermittees.  The Phase II regulations direct municipalities to develop, implement, 
and enforce a program to address storm water runoff from new development and 
redevelopment projects that disturb greater than or equal to one acre, including projects 
less than one acre that are part of a larger common plan of development or sale.  The 
program must ensure that controls are in place that would prevent or minimize water 
quality impacts.  This includes developing and implementing strategies which include a 
combination of structural and/or non-structural BMPs appropriate to the locality.  The 
program must also ensure the adequate long-term operation and maintenance of 
BMPs.102  USEPA expands on the Phase II regulations for urban development when it 
recommends that Copermittees: 

                                            
101 USEPA, 2000. Storm Water Phase II Compliance Assistance Guide. EPA 833-R-00-002.  
102 USEPA, 1999.  40 CFR Parts 9, 122, 123, and 124 National Pollutant Discharge Elimination System-Regulations 
for Revision of the Water Pollution Control Program Addressing Storm Water Discharges; Final Rule. 64 FR 68845. 
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“Adopt a planning process that identifies the municipality’s program goals (e.g., 
minimize water quality impacts resulting from post-construction runoff from new 
development and redevelopment), implementation strategies (e.g., adopt a 
combination of structural and/or non-structural BMPs), operation and 
maintenance policies and procedures, and enforcement procedures.  In 
developing your program, you should consider assessing existing ordinances, 
policies, programs and studies that address storm water runoff quality.”   

 
Management of storm water runoff during the construction phase is also essential.  
USEPA explains in the preamble to the Phase II regulations that storm water discharges 
generated during construction activities can cause an array of physical, chemical, and 
biological water quality impacts.  Specifically, the biological, chemical and physical 
integrity of the waters may become severely compromised due to runoff from 
construction sites.  Fine sediment from construction sites can adversely affect aquatic 
ecosystems by reducing light penetration, impeding sight-feeding, smothering benthic 
organisms, abrading gills and other sensitive structures, reducing habitat by clogging 
interstitial spaces within the streambed, and reducing intergravel dissolved oxygen by 
reducing the permeability of the bed material.  Water quality impairment also results, in 
part, because a number of pollutants are preferentially absorbed onto mineral or organic 
particles found in fine sediment.  The interconnected process of erosion (detachment of 
the soil particles), sediment transport, and delivery is the primary pathway for 
introducing key pollutants, such as nutrients, metals, and organic compounds into 
aquatic systems.103 
 
Finally, storm water and non-storm water runoff from existing development must be 
addressed.  The Copermittees’ monitoring data exhibits that significant water quality 
problems exist in receiving waters which receive runoff from areas with extensive 
existing development, such as Aliso Creek.  Source identification, BMP requirements, 
inspections, and enforcement are all important measures which can be implemented 
to address runoff from existing development.  USEPA supports inspections and 
enforcement by municipalities when it states “Effective inspection and enforcement 
requires […] penalties to deter infractions and intervention by the municipal authority to 
correct violations.  Enforcement mechanisms […] also must be described.”104 
 
Finding D.1.g.  Annual reporting requirements included in this Order are necessary to 
meet federal requirements and to evaluate the effectiveness and compliance of the 
Copermittees’ programs.   
 

                                            
103 Ibid., 64 FR 68728.  
104 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
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Discussion of Finding D.1.g.  The annual reporting requirements are consistent with 
federal NPDES regulation 40 CFR 122.41, which states: 
 

“The operator of a large or medium municipal separate storm sewer system of a 
municipal separate storm sewer system that has been designated by the 
Director under section 122.26(a)(1)(v) of this part must submit an annual report 
by the anniversary of the date of the issuance of the permit for such a system.  
The report shall include: (1) The status of implementing the components of the 
storm water management program that are established as permit conditions; (2) 
Proposed changes to the storm water management program that are 
established as permit condition,  Such proposed changes shall be consistent 
with § 122.26(d)(2)iii) of this part; (3) Revisions, if necessary, to the assessment 
of controls and the fiscal analysis reported in the permit application under § 
122.26(d)(2)iv) and (d)(2)(v) of this part; (4) A summary of data, including 
monitoring data, that is accumulated throughout the reporting year; (5) Annual 
expenditures and budget for year following each annual report; (6) A summary 
describing the number and nature of enforcement actions, inspections, and 
public education programs; and (7) Identification of water quality improvements 
or degradation.” 

 
CWC section 13267 provides that “the regional board may require that any person 
who has discharged […] shall furnish, under penalty of perjury, technical or monitoring 
reports which the regional board requires.”   
 
The San Diego Water Board must assess the reports to ensure that the Copermittees’ 
programs are adequate to assess and address water quality.  The reporting 
requirements can also be useful tools for the Copermittees to review, update, or revise 
their programs.  Areas or issues which have received insufficient efforts can also be 
identified and improved. 
 
Finding D.1.h.  This Order establishes Storm Water Action Levels (SALs) for selected 
pollutants based on USEPA Rain Zone 6 (arid southwest) Phase I MS4 monitoring 
data for pollutants in storm water. The SALs were computed as the 90th percentile of 
the data set, utilizing the statistical based population approach, one of three 
approaches recommended by the State Water Board’s Storm Water Panel in its report, 
‘The Feasibility of Numerical Effluent Limits Applicable to Discharges of Storm Water 
Associated with Municipal, Industrial and Construction Activities (June 2006).  SALs 
are identified in section D of this Order. Copermittees must implement a timely, 
comprehensive, cost-effective storm water pollution control program to reduce the 
discharge of pollutants in storm water from the permitted areas so as not to exceed the 
SALs.  Exceedance of SALs may indicate inadequacy of programmatic measures and 
BMPs required in this Order.    
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Discussion of Finding D.1.h. Section 402(p) of the CWA states MS4 permits for 
storm water shall require controls to reduce the discharge of pollutants to the 
maximum extent practicable, including management practices, control techniques and 
system, design and engineering methods, and such other provisions as the 
Administrator or the State determines appropriate for the control of such pollutants.  
This includes requiring numeric effluent limitations for storm water. 
 
SALs are not numeric effluent limitations, which is reflected in language which clarifies 
an excursion above a SAL does not create a presumption that MEP is not being met.  
Instead, a SAL exceedance is to be used by the Copermittee as an indication that the 
MS4 storm water discharge point is a definitive "bad actor," and the result from the 
monitoring needs to be considered as part of the iterative process for reducing 
pollutants in storm water to the MEP.   
 
The CWA defines effluent limitations as: 
 

“Any restriction imposed by the Director on quantities, discharge rates, and 
concentrations of pollutants which are “discharged” from “point sources” into 
“waters of the United States”…” A SAL is not a restriction on a quantity, rate or 
concentration, but is a level at which actions that further reduce pollutants from 
that discharge point need to be evaluated in order to reduce storm water 
pollutants to the MEP. Thus, SALs are not effluent limitations as defined by the 
CWC or CWA.   

   
The approach of using "action levels" is consistent with recommendations made by 
USEPA in their Interim Permitting Approach for Water Quality-Based Effluent 
Limitations in Storm Water Permits, dated August 26, 1996: 
 

"Under the Clean Water Act (CWA) and NPDES regulations, permitting 
authorities may employ a variety of conditions and limitations in storm water 
permits, including best management practices, performance objectives, 
narrative conditions, monitoring triggers, action levels (e.g., monitoring 
benchmarks, toxicity reduction evaluation action levels), etc., as the necessary 
water-quality based limitations, where numeric water quality based effluent 
limitations are determined to be unnecessary or infeasible".  As such, these 
action levels are not considered numeric water quality-based effluent 
limitations. 

 
It should be noted that a purpose of monitoring, required under this and previous 
Orders, is to aid in the evaluation of implemented programs and BMPs in reducing 
pollutants in storm water discharges to the MEP.  The Monitoring and Reporting 
Program states: 
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This Receiving Waters Monitoring and Reporting Program is intended to meet 
the following goals: 

2. Measure and improve the effectiveness of the Copermittees’ runoff 
management programs; 
3. Assess the chemical, physical, and biological impacts to receiving waters 
resulting from MS4 discharges; 
4. Characterize storm water discharges;  
5. Identify sources of specific pollutants; 
6. Prioritize drainage and sub-drainage areas that need management 
actions; and 
9. Provide information to implement required BMP improvements. 

 
Since the first permit (adopted 20 years ago), Copermittees have utilized non-
numerical limitations (BMPs) to control and abate the discharge of any pollutants in 
storm water discharges to the MEP.  Copermittees have been accorded 20 years to 
research, develop, and deploy BMPs that are capable of reducing storm water 
discharges from the MS4 to levels represented in SALs.  Storm Water Action Levels 
are set at such a level that any exceedance of a SAL will clearly indicate BMPs being 
implemented are insufficient to protect the Beneficial Uses of waters of the State.  
Copermittee shall utilize the exceedance information as a high priority consideration 
when adjusting and executing annual work plans, as required by this Permit.  Failure 
to appropriately consider and react to SAL exceedances in an iterative manner creates 
a presumption that the Copermittee(s) have not complied to the MEP. 
 
SALs have been developed utilizing Phase I storm water effluent data (updated 
February 2008, http://rpitt.eng.ua.edu/Research/ms4/mainms4.shtml) from the arid 
west region (USEPA Rain Zone 6).  USEPA Rainfall Zone 6, which includes MS4 
effluent data from Orange, San Diego, Los Angeles, Ventura and San Bernadino 
County.  The approach taken to derive SALs is a straightforward percentile approach, 
with the SAL being set as the 90th percentile of the dataset for each constituent.  This 
approach is consistent with the 2006 State Water Board Panel Report: 
 

"The statistically based population approach would once again rely on the 
average distribution of measured water quality values developed from many 
water quality samples taken for many events at many locations.  In this case, 
however, the Action Level would be defined by the central tendency and 
variance estimates from the population data.  For example, the Action Level 
could be set as two standard deviations above the mean, i.e. if measured 
concentrations are consistently higher than two standard deviations above the 
mean, an Action Level would be triggered.  Other population based measures 
of central tendency could be used (i.e. geometric mean, median, etc.) or 
estimates of variance (i.e. prediction intervals, etc.).  Regardless of which 
population based estimators are used (or percentile from above), the idea 
would be to identify the [statistically derived] point at which managers feel 
concentrations are significantly beyond the norm." 
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SALs are measurable criteria which quantify the performance of BMPs for a particular 
watershed or subwatershed that discharges storm water MS4 effluent from that 
particular discharge point.  Thus, Copermittees can utilize SAL results to determine the 
effectiveness BMPs on the effluent from a particular area of the MS4. 
 
SALs represent the lowest 10 percent of pollutant reduction for USEPA Rain Zone 6 
MS4 Phase I programs discharging to waters of the United States. For the past 20 
years, Copermittees have utilized non-numerical limitations (BMPs) to control and 
abate the discharge of any pollutants in storm water discharges to the MEP.  
Copermittees have been accorded 20 years to research, develop, and deploy BMPs 
that are capable of reducing storm water discharges from the MS4 to levels 
represented in SALs.  Storm Water Action Levels are set at such a level that any  
exceedance of a SAL will indicate to the Copermittee(s) that the discharge is within the 
lowest 10% of monitored outfalls. Therefore, an exceedance of a SAL warrants priority 
consideration within the Copermittee iterative process.   
 
Finding D.2.a.  The Standard Storm Water Mitigation Plan (SSMP) requirements 
contained in this Order are consistent with Order WQ 2000-11 adopted by the State 
Water Board on October 5, 2000.  In the precedential order, the State Water Board 
found that the design standards, which essentially require that runoff generated by 85 
percent of storm events from specific development categories be infiltrated or treated, 
reflect the MEP standard.  The order also found that the SSMP requirements are 
appropriately applied to the majority of the Priority Development Project categories 
that are also contained in section F.1 of this Order.  The State Water Board also gave 
California Regional Water Quality Control Boards (Regional Water Boards) the needed 
discretion to include additional categories and locations, such as retail gasoline outlets 
(RGOs), in SSMPs. 
 
Discussion of Finding D.2.a.  The post-construction requirements and design 
standards contained in the SSMP section of Order No. R9-2010-0016 constitute MEP 
consistent with State Water Board guidance, court decisions, and San Diego Water 
Board requirements.  The State Water Board and San Diego Water Board have made 
several recent decisions in regards to inclusion of SSMP requirements in MS4 permits.  
In a precedential decision, State Water Board Order WQ 2000-11, the State Water 
Board found that the SSMP provisions constitute MEP for addressing storm water 
pollutant discharges resulting from Priority Development Projects.  The provisions of 
the SSMP section of the Order are also consistent with those previously issued by the 
San Diego Water Board for Riverside County (Order No. R9-2004-001), Southern 
Orange County (Order Nos. R9-2002-0001 and R9-2009-0002) and San Diego County 
(Order Nos. R9-2001-01 and R9-2007-0001), as well as requirements in the Los 
Angeles County MS4 permit (Order No. R4-2001-182).  In State Water Board Order 
WQ 2001-15, the State Water Board reaffirmed that SSMP requirements constitute 
MEP.  Moreover, the SSMP requirements of the San Diego County MS4 permit (Order 
No. R9-2001-01) were upheld when the California State Supreme Court declined to 
hear the matter on appeal. 
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Finding D.2.b.  Controlling runoff pollution by using a combination of onsite source 
control and site design BMPs augmented with treatment control BMPs before the 
runoff enters the MS4 is important for the following reasons:  (1) Many end-of-pipe 
BMPs (such as diversion to the sanitary sewer) are typically ineffective during 
significant storm events; (2) Whereas, onsite source control BMPs can be applied 
during all runoff conditions end-of-pipe BMPs are often incapable of capturing and 
treating the wide range of pollutants which can be generated on a sub-watershed 
scale; (3) End-of-pipe BMPs are more effective when used as polishing BMPs, rather 
than the sole BMP to be implemented; (4) End-of-pipe BMPs do not protect the quality 
or beneficial uses of receiving waters between the pollutant source and the BMP; and 
(5) Offsite end-of-pipe BMPs do not aid in the effort to educate the public regarding 
sources of pollution and their prevention.  
 
Discussion of Finding D.2.b.  Many end-of-pipe BMPs are designed for low flow 
conditions because their end-of-pipe location prevents them from being designed for 
large storm events.  This results in the end-of-pipe BMPs being overwhelmed, 
bypassed, or ineffective during larger storm events more frequently than onsite BMPs 
designed for larger storms.  BMPs are also frequently most effective for a particular 
type of pollutant (such as sediment).  Such BMPs may be appropriate for small sites 
with a limited suite of pollutants generated; however, end-of-pipe BMPs must typically 
be able to address a wide range of pollutants generated by a sub-watershed, limiting 
their effectiveness and/or increasing costs.  Moreover, the location of some end-of-
pipe BMPs allow for untreated pollutants to be discharged to and degrade receiving 
waters prior to their reaching the BMPs.  This fails to protect receiving waters, which is 
the purpose of BMP implementation.  In addition, opportunities to educate the public 
regarding runoff pollution can be lost when end-of-pipe BMPs are located away from 
pollutant sources and out of sight.  Onsite BMPs can lead to a better public 
understanding of runoff issues since their presence can provide a visible and/or 
tangible lesson in pollution prevention.        
 
Finding D.2.c. Use of Low-Impact Development (LID) site design BMPs at new 
development, redevelopment and retrofit projects can be an effective means for 
minimizing the impact of storm water runoff discharges from the development projects 
on receiving waters.  LID is a site design strategy with a goal of maintaining or 
replicating the pre-development hydrologic regime through the use of design 
techniques.  LID site design BMPs help preserve and restore the natural hydrologic 
cycle of the site, allowing for filtration and infiltration which can greatly reduce the 
volume, peak flow rate, velocity, and pollutant loads of storm water runoff.  Current 
runoff management, knowledge, practices and technology have resulted in the use of 
LID BMPs as an acceptable means of meeting the storm water MEP standard.  
 
Discussion of Finding D.2.c.  The CWA is the cornerstone of surface water quality 
protection in the United States. (The Act does not deal directly with ground water or 
with water quantity issues.) The statute employs a variety of regulatory and 
nonregulatory tools to sharply reduce direct pollutant discharges into waterways, and 
manage polluted runoff. These tools are employed to achieve the broader goal of 
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restoring and maintaining the chemical, physical, and biological integrity of the nation's 
waters so that they can support the protection and propagation of fish, shellfish, 
wildlife and recreation in and on the water. 
 
Increasing the volume, velocity, frequency and discharge duration of storm water 
runoff from developed areas will eventually greatly accelerate downstream erosion, 
impair stream habitat in natural drainages, and negatively impact beneficial uses.  
Development and urbanization increase pollutant loads and volume while 
simultaneously increasing impervious area.  Impervious surfaces can neither absorb 
water nor remove pollutants and thus lose the purification and infiltration provided by 
naturally vegetated soil.  Furthermore, impervious surfaces tend to concentrate 
pollutants on the top of the surface that are then washed off into the MS4 and waters 
of the State in a concentrated manner.  The use of LID site design BMPs can be an 
effective means of minimizing the impact of runoff discharges on receiving waters.  By 
reducing water pollution, reducing runoff and increasing groundwater recharge, LID 
helps to improve the quality of receiving surface waters, stabilize the flow rates of 
receiving waters (preventing downstream hydromodification), reduce downstream 
flooding and protect and enhance water supply sources.  Current runoff management, 
knowledge, practice and technology has resulted in the use of LID BMPs as an 
acceptable means of meeting the MEP standard for storm water treatment.   
 
Current municipal codes may oppose or hinder the design, use and implementation of 
specific elements of LID.  These codes include, but are not limited to, emergency 
services access requirements, building landscape ordinances, building height limits 
and parking space requirements.  It is essential for Copermittees to work with other 
responsible agencies and/or update codes that have the potential to impact the use of 
LID. 
 
The Local Government Commission, a non-profit organization working to build livable 
communities, developed a set of principles known as the Ahwahnee Water Principles 
for Resource-Efficient Land Use105 that provide the opportunity to reduce costs and 
improve the reliability and quality of our water resources.  Implementation of LID 
incorporates several of the Ahwahnee principles such as: 
 

1. “Community Design should be compact, mixed use, walkable and transit-
oriented so that urban runoff pollutants are minimized and the open lands that 
absorb water are preserved to the maximum extent possible.” 

3. “Water holding areas such as creek beds, recessed athletic fields, ponds, 
cisterns, and other features that serve to recharge groundwater, reduce runoff, 
improve water quality and decrease flooding should be incorporated into the 
urban landscape.” 

4. “All aspects of landscaping from the selection of plants to soil preparation and 
the installation of irrigation systems should be designed to reduce water 
demand, retain runoff, decrease flooding, and recharge groundwater.” 

                                            
105  Local Government Commission, “The Ahwahnee Water Principles – A Blueprint for Regional Sustainability”, 
http://water.lgc.org/Members/tony/docs/lgc_water_guide.pdf 
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5. “Permeable surfaces should be used for hardscape.  Impervious surfaces such 
as driveways, streets, and parking lots should be minimized so that land is 
available to absorb storm water, reduce polluted urban runoff, recharge 
groundwater and reduce flooding.” 

 
The use of LID site design BMPs helps reduce the amount of impervious area 
associated with development and allows storm water to infiltrate into the soil.  Natural 
vegetation and soil filters storm water runoff and reduces the volume and pollutant 
loads of storm water.  Studies have revealed that the level of imperviousness resulting 
from development and urbanization is strongly correlated with the water quality 
impairment of nearby receiving waters.106  In many cases, the impacts on receiving 
waters due to changes in hydrology can be more significant than those attributable to 
the contaminants found in storm water discharges.107  These impacts include stream 
bank erosion (increased sediment load and subsequent deposition), benthic habitat 
degradation, and decreased diversity of macroinvertebrates.  Although conventional 
BMPs do reduce storm water pollutant loads, they may not effectively control adverse 
effects from changes in the discharge hydrologic conditions.108   
 
The Order includes requirements for developments to include site design BMPs that 
mimic or replicate the natural hydrologic cycle.  Open space designs which maximize 
pervious surfaces and retention of “natural” drainages have been found to reduce both 
the costs of development and pollutant export.109  Moreover, USEPA finds including 
plans for a “natural” site design and BMP implementation during the design phase of 
new development and redevelopment offers the most cost effective strategy to reduce 
storm water pollutant loads to surface waters.110  In addition, a recent U.S. Department 
of Housing and Urban Development guidance document on low-impact development 
notes that the use of LID-based storm water management design allows land to be 
developed, but in a cost-effective manner that helps mitigate potential environmental 
impacts.111 
 
Finding D.2.d.  RGOs are significant sources of pollutants in storm water runoff.  
RGOs are points of convergence for motor vehicles for automotive related services 
such as repair, refueling, tire inflation, and radiator fill-up and consequently produce 
significantly higher loadings of hydrocarbons and trace metals (including copper and 
zinc) than other developed areas.   
 

                                            
106 USEPA, 1999.  40 CFR Parts 9, 122, 123, and 124 National Pollutant Discharge Elimination System – 
Regulations for Revision of the Water Pollution Control Program Addressing Storm Water Discharges; Final Rule. 
107 Ibid. 
108 USEPA, 2000.  Low-Impact Development: A literature review.  EPA-841-B-00-005. 35p. 
109 Center for Watershed Protection, 2000.  “The Benefits of Better Site Design in Residential Subdivisions.”  
Watershed Protection Techniques.  Vol. 3. No. 2. 
110 USEPA, 1999.  40 CFR Parts 9, 122, 123, and 124 National Pollutant Discharge Elimination System – 
Regulations for Revision of the Water Pollution Control Program Addressing Storm Water Discharges; Final Rule. 
111   U.S. Department of Housing and Urban Development, Office of Policy Development and Research, 2003.  “The 
Practice of Low Impact Development.” Prepared by: NAHB Research Center, Inc. Upper Marlboro, Maryland. 
Contract No. H-21314CA.  131p. 
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Discussion of Finding D.2.d.  RGOs are included in the Order as a Priority 
Development Project category because RGOs produce significantly greater loadings 
of hydrocarbons and trace metals (including copper and zinc) than other developed 
areas.  To meet the storm water MEP standard, source control and structural 
treatment BMPs are needed at RGOs that meet the following criteria: (a) 5,000 square 
feet or more or (b) an average daily traffic (ADT) of 100 or more vehicles per day.  
These are appropriate thresholds since vehicular development size and volume of 
traffic are good indicators of potential impacts of storm water runoff from RGOs on 
receiving waters.   
 
This finding has been added to satisfy State Water Board Order WQ 2000-11’s 
requirements for including RGOs as a Priority Development Category.  State Water 
Board Order WQ 2000-11 acknowledged that a threshold (size, average daily traffic, 
etc.) appropriate to trigger SSMP requirements should be developed for RGOs and 
that specific findings regarding RGOs should be included in MS4 permits to justify the 
requirement.112   
 
Finding D.2.e.  Industrial sites are significant sources of pollutants in runoff.  Pollutant 
concentrations and loads in runoff from industrial sites are similar or exceed pollutant 
concentrations and loads in runoff from other land uses, such as commercial or 
residential land uses.  As with other land uses, LID site design, source control, and 
treatment control BMPs are needed at industrial sites in order to meet the MEP 
standard.  These BMPs are necessary where the industrial site is larger than 10,000 
square feet.  The 10,000 square feet threshold is appropriate, since it is consistent 
with requirements in other Phase I NPDES storm water regulations throughout 
California. 
 
Discussion of Finding D.2.e.  Industrial sites can be a significant source of pollutants 
in storm water runoff.  In an extensive review of storm water literature, the Los Angeles 
Water Board found widespread support for the finding that "industrial and commercial 
activities can also be considered hot spots as sources of pollutants.”  It also found that 
"industrial and commercial areas were likely to be the most significant pollutant source 
areas" of heavy metals.113  Likewise, storm water runoff from heavy industry in the 
Santa Clara Valley has been found to be extremely toxic. 114  These findings are 
corroborated by USEPA, which states in the preamble to the 1990 Phase I NPDES 
storm water regulations that "Because storm water from industrial facilities may be a 
major contributor of pollutants to municipal separate storm sewer systems, 
municipalities are obligated to develop controls for storm water discharges associated 

                                            
112 State Water Board, 2000.  Order WQ 2000-11.  In the Matter of the Petitions of The Cities Of Bellflower, Et Al., 
The City Of Arcadia, And Western States Petroleum Association Review of January 26, 2000 Action of the Regional 
Board And Actions and Failures to Act by both the California Regional Water Quality Control Board, Los Angeles 
Region and Its Executive Officer Pursuant to Order No. 96-054, Permit for Municipal Storm Water and Urban Run-
Off Discharges Within Los Angeles County [NPDES NO. CAS614001] SWRCB/OCC FILES A-1280, A-1280(a) and 
A-1280(b) 
113 Los Angeles Water Board.  2001. 
114 Schueler and Holland, 2000.  Storm Water Strategies for Arid and Semi-Arid Watersheds (Article 66).  The 
Practice of Watershed Protection. 
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with industrial activity through their system in their storm water management program."  
Since heavy industrial sites can be a significant source of pollutants in runoff in a 
manner similar to other SSMP project categories such as commercial development or 
automotive repair shops, it is appropriate to include heavy industrial sites as a SSMP 
category in the Order.  
 
The Phase I NPDES storm water regulations require the Copermittees to "control 
through ordinance, permit, contract, order, or similar means, the contribution of 
pollutants to the municipal storm sewer by storm water discharges associated with 
industrial activity and the quality of storm water discharged from sites of industrial 
activity" (40 CFR 122.26(d)(2)(i)).  In addition, it has been established that the MEP 
standard for the control of storm water runoff from new development projects includes 
incorporation of the SSMP requirements.  Since the Copermittees must both control 
storm water pollutants from industrial sites and meet the storm water MEP standard for 
new development, it is appropriate to apply the SSMP requirements to heavy industrial 
sites. 
 
The State Water Board's Order WQ 2000-11 indicates that it is appropriate to apply 
SSMP requirements to categories of development where evidence shows the category 
of development can be a significant source of pollutants.  As evidenced above, heavy 
industrial sites can be a significant source of pollutants.  Therefore, the Order includes 
heavy industrial sites as a SSMP Priority Development Project category. 
 
Finding D.2.f.  If not properly designed or maintained, certain BMPs implemented or 
required by municipalities for runoff management may create a habitat for vectors (e.g. 
mosquitoes and rodents).  Proper BMP design and maintenance to avoid standing 
water, however, can prevent the creation of vector habitat.  Nuisances and public 
health impacts resulting from vector breeding can be prevented with close 
collaboration and cooperative effort between municipalities, local vector control 
agencies, and the California Department of Public Health during the development and 
implementation of runoff management programs. 
 
Discussion of Finding D.2.f.  The implementation of certain structural BMPs or other 
runoff treatment systems can result in significant vector problems in the form of 
increased breeding or harborage habitat for mosquitoes, rodents or other potentially 
disease transmitting organisms.  The implementation of BMPs that retain water may 
provide breeding habitat for a variety of mosquito species, some of which have the 
potential to transmit diseases such as Western Equine Encephalitis, St. Louis 
Encephalomyelitis, and malaria.  Recent BMP implementation studies by Caltrans115 in 
District 7 and District 11 have demonstrated mosquito breeding associated with some 
types of BMPs.  The Caltrans BMP Retrofit Pilot study cited lack of maintenance and 
improper design as factors contributing to mosquito production.  However, a 
Watershed Protection Techniques article describes management techniques for 
selecting, designing, and maintaining structural treatment BMPs to minimize mosquito 

                                            
115 Caltrans, 2000. BMP Retrofit Pilot Studies: A Preliminary Assessment of Vector Production. 
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production. 116  State and local runoff management programs that include structural 
BMPs with the potential to retain water have been implemented in Florida and the 
Chesapeake Bay region without resulting in significant public health threats from 
mosquitoes or other vectors.117   
 
Finding D.2.g.  The increased volume, velocity, frequency and discharge duration of 
storm water runoff from developed areas has the potential to greatly accelerate 
downstream erosion, impair stream habitat in natural drainages, and negatively impact 
beneficial uses.  Development and urbanization increase pollutant loads in storm water 
runoff and the volume of storm water runoff.  Impervious surfaces can neither absorb 
water nor remove pollutants and thus lose the purification and infiltration provided by 
natural vegetated soil.  Hydromodification measures for discharges to hardened 
channels allow for the future restoration of the hardened channels to their natural 
state, thereby restoring the chemical, physical, and biological integrity and beneficial 
uses of local receiving waters. 
 
Discussion of Finding D.2.g.  Increasing the volume, velocity, frequency and 
discharge duration of storm water runoff from developed areas will eventually greatly 
accelerate downstream erosion, impair stream habitat in natural drainages, and 
negatively impact beneficial uses.  Development and urbanization increase pollutant 
loads and volume while simultaneously increasing impervious area.  Impervious 
surfaces can neither absorb water nor remove pollutants and thus lose the purification 
and infiltration provided by naturally vegetated soil.   
 
Historic hydromodification impacts, such as concrete lining and channelization, have 
impacted the natural physical habitat of urban streams resulting in low IBI scores.  The 
Copermittee’s  monitoring to date indicates decreased IBI scores in the developed 
watersheds when compared to reference sites, with developed sites consistently 
having poor or very poor IBI scores.  While habitat scores remained stable over the 
last reporting period, with scores of marginal to sub-optimal, the Copermittees have 
consistently monitored high levels of fine sediment in habitat assessments and often 
changing vegetative cover.  However, the impact of persistent toxicity at the 
bioassessment stations in conjunction with physical habitat scores is unknown.118  
 
Hydromodification impacts result in poor physical habitat conditions through 
streambed scour, erosion, vegetation displacement, sediment deposition, 
channelization, and channel modifications.  Increased sediment loads from 
hydromodification causes other impacts to physical habitats including increased 
turbidity which then may cause increased temperatures.  In addition, an increased 
sediment load may have an increased biological content thereby increasing the 

                                            
116 Watershed Protection Techniques, 1995.  Mosquitoes in Constructed Wetlands: A Management Bugaboo? 
1(4):203-207. 
117 Shaver, E. and R. Baldwin , 1995. Sand Filter Design for Water Quality Treatment in Herricks, E., Ed. 
Stormwater Runoff and Receiving Systems: Impact, Monitoring, and Assessment, CRC Lewis Publishers, New 
York, NY. 
118 Riverside County Copermittees, 2008-2009 Santa Margarita Watershed Annual Report. 

RB-AR52470



Fact Sheet/Technical Report for  November 10, 2010 
Order No. R9-2010-0016  Page 76 of 199 

 

FINDINGS D  

sediment oxygen demand and lowering the dissolved oxygen available for aquatic 
life.119 
 
The objective of the CWA is “to restore and maintain the chemical, physical, and 
biological integrity of the Nation’s waters (emphasis added).”  Stream restoration by 
removing concrete and other unnatural materials is a major step toward achieving that 
objective.  The success of future stream restoration and stabilization is, however, 
dependent on preventing and reducing physical impacts from activities upstream.  
Therefore, hydromodification management measures are necessary upstream of 
modified (e.g. concrete, rip rap, etc.) channels in addition to non-modified channels. 
 
Please see discussion of Findings C.10 and C.11 for additional information about 
impacts due to increasing volume, velocity, frequency and discharge duration of storm 
water runoff from developed areas. 
 
Finding D.3.a.  In accordance with federal NPDES regulations and to ensure the most 
effective oversight of industrial and construction site discharges, discharges of runoff 
from industrial and construction sites are subject to dual (State and local) storm water 
regulation.  Under this dual system, each Copermittee is responsible for enforcing its 
local permits, plans, and ordinances, and the San Diego Water Board is responsible 
for enforcing the General Construction Activities Storm Water Permit, State Water 
Board Order 2009-0009-DWQ, NPDES No. CAS000002 (General Construction 
Permit) and the General Industrial Activities Storm Water Permit, State Water Board 
Order97-03-DWQ, NPDES No. CAS000001 (General Industrial Permit).  NPDES 
municipal regulations require that municipalities develop and implement measures to 
address runoff from industrial and construction activities.  Those measures may 
include the implementation of other BMPs in addition to those BMPs that are required 
under the statewide general permits for activities subject to both State and local 
regulation. 
 
Discussion of Finding D.3.a.  USEPA finds the control of pollutant discharges from 
industry and construction so important to receiving water quality that it has established 
a double system of regulation over industrial and construction sites.  This double 
system of regulation consists of two parallel regulatory systems with the same 
common objective:  to keep pollutants from industrial and construction sites out of the 
MS4.  In this double system of regulation for runoff from industrial and construction 
sites, local governments must enforce their legal authorities (i.e. local ordinances and 
permits) while the San Diego Water Board must enforce its legal authority (i.e. 
statewide general industrial and construction storm water permits).  These two 
regulatory systems are designed to complement and support each other.  
Municipalities are not required to enforce San Diego Water Board and State Water 
Board permits.  They are required, however, to enforce their ordinances and permits.  
The Federal regulations are clear that municipalities have responsibility to prevent 

                                            
119 USEPA, National Management Measures to Control Nonpoint Source Pollution from Hydromodification, EPA 
841-B-07-002, July 2007. 
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non-storm water and address storm water runoff from industrial and construction sites 
which enters their MS4s.   
 
Municipalities have this responsibility because they have the authority to issue land 
use and development permits.  Since municipalities are the lead permitting authority 
for industrial land use and construction activities, they are also the lead for 
enforcement regarding runoff discharges from these sites.  For sites where the 
municipality is the lead permitting authority, the San Diego Water Board will work with 
the municipality and provide support where needed.  The San Diego Water Board will 
assist municipalities in enforcement against non-compliant sites after the municipality 
has exhibited a good faith effort to bring the site into compliance.   
 
According to USEPA, the storm water regulations envision that NPDES permitting 
authorities and municipal operators will cooperate to develop programs to monitor and 
control pollutants in storm water discharges from industrial facilities.120  USEPA 
discusses the “dual regulation” of construction sites in its Storm Water Phase II 
Compliance Assistance Guide, which states “Even though all construction sites that 
disturb more than one acre are covered nationally by an NPDES storm water permit, 
the construction site runoff control minimum measure […] is needed to induce more 
localized site regulation and enforcement efforts, and to enable operators […] to more 
effectively control construction site discharges into their MS4s.” 121  While the Storm 
Water Phase II Compliance Assistance Guide applies to small municipalities, it is 
applicable to the Copermittees, because they are similar in size and have the potential 
to discharge similar pollutant types as Phase II municipalities.   
 
Finding D.3.b.  Identification of sources of pollutants in runoff (such as municipal 
areas and activities, industrial and commercial sites/sources, construction sites, and 
residential areas), development and implementation of BMPs to address those 
sources, and updating ordinances and approval processes are necessary for the 
Copermittees to ensure that discharges of pollutants from its MS4 in storm water are 
reduced to the MEP and that non-storm water discharges are not occurring.  
Inspections and other compliance verification methods are needed to ensure minimum 
BMPs are implemented.  Inspections are especially important at areas that are at high 
risk for pollutant discharges. 
 
Discussion of Finding D.3.b.  Source identification is necessary to characterize the 
nature and extent of pollutants in discharges and to develop appropriate BMPs.  It is 
the first step in a targeted approach to runoff management.  Source identification helps 
identify the location of potential sources of pollutants in runoff.  Pollutants found to be 
present in receiving waters can then be traced to the sites which frequently generate 
such pollutants.  In this manner source inventories can help to target inspections, 
monitoring, and potential enforcement.  This allows for limited inspection, monitoring, 
and enforcement time to be most effective.  USEPA supports source identification as a 

                                            
120 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
121 USEPA, 2000.  Storm Water Phase II Compliance Assistance Guide.  EPA 833-R-00-002. 

RB-AR52472



Fact Sheet/Technical Report for  November 10, 2010 
Order No. R9-2010-0016  Page 78 of 199 

 

FINDINGS D  

concept when it recommends construction, municipal, and industrial source 
identification in guidance and the federal regulations.122,123   
 
The development of BMPs for identified sources will help ensure that appropriate, 
consistent controls are implemented at all types of development and areas.  
Copermittees must reduce the discharge of pollutants in storm water runoff to the 
maximum extent practicable.  To achieve this level of pollutant reduction, BMPs must 
be implemented.  Designation of minimum BMPs helps ensure that appropriate BMPs 
are implemented for various sources.  These minimum BMPs also serve as guidance 
as to the level of water quality protection required.  USEPA requires development and 
implementation of BMPs for construction, municipal, commercial, industrial, and 
residential sources at 40 CFR 122.26(d)(2)(iv)(A-D). 
 
Updating ordinances and approval processes is necessary in order for the 
Copermittees to control discharges to their MS4s.  USEPA supports updating 
ordinances and approval processes when it states “A crucial requirement of the 
NPDES storm water regulation is that a municipality must demonstrate that it has 
adequate legal authority to control the contribution of pollutants in storm water 
discharged to its MS4. […]  In order to have an effective municipal storm water 
management program, a municipality must have adequate legal authority to control the 
contribution of pollutants to the MS4. […] ‘Control,’ in this context, means not only to 
require disclosure of information, but also to limit, discourage, or terminate a storm 
water discharge to the MS4.”124 
 
Inspections provide a necessary means for the Copermittees to evaluate compliance 
of pollutant sources with their municipal ordinances and minimum BMP requirements.  
USEPA supports inspections when it recommends inspections of construction, 
municipal, and industrial sources.125  Inspection of high risk sources are especially 
important because of the ability of frequent inspections to help ensure compliance, 
thereby reducing the risk associated with such sources.  USEPA suggests that 
inspections can improve compliance when it states “Effective inspection and 
enforcement requires […] penalties to deter infractions and intervention by the 
municipal authority to correct violations.”126   
 
Finding D.3.c.  Historic and current development makes use of natural drainage 
patterns and features as conveyances for runoff.  Urban streams used in this manner 
are part of the municipalities MS4s regardless of whether they are natural, 
anthropogenic, or partially modified features.  In these cases, the urban stream is both 
an MS4 and receiving water. 

                                            
122 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
123 40 CFR 122.26(d)(2)(ii) 
124 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
125 Ibid. 
126 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
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Discussion of Finding D.3.c.  An MS4 is defined in the federal regulations as a 
conveyance or system of conveyances (including roads with drainage systems, 
municipal streets, catch basins, curbs, gutters, ditches, man-made channels, or storm 
drains), owned or operated by a Copermittee, and designed or used for collecting or 
conveying runoff.127  Natural drainage patterns and urban streams are frequently used 
by municipalities to collect and convey runoff away from development within their 
jurisdiction.  Therefore, the San Diego Water Board considers natural drainages that 
are used for conveyances of runoff, regardless of whether or not they’ve been altered 
by the municipality, as both part of the MS4s and as receiving waters.  To clarify, an 
unaltered natural drainage, which receives runoff from a point source (channeled by a 
Copermittee to drain an area within their jurisdiction), which then conveys the runoff to 
an altered natural drainage or a man-made MS4, is both an MS4 and a receiving 
water.128 
 
Finding D.3.d.  As operators of the MS4s, the Copermittees cannot passively receive 
and discharge pollutants from third parties.  By providing free and open access to an 
MS4 that conveys discharges to waters of the U.S., the operator essentially accepts 
responsibility for discharges into the MS4 that it does not prohibit or otherwise control.  
These discharges may cause or contribute to a condition of contamination or a 
violation of water quality standards. 
 
Discussion of Finding D.3.d.  CWA section 402(p) requires operators of MS4s to 
prohibit non-storm water discharges into their MS4s.  This is necessary because 
pollutants which enter the MS4 generally are conveyed through the MS4 to be 
eventually discharged into receiving waters.  If a municipality does not prohibit non-
storm water discharges, it is providing the pathway (its MS4) which enables pollutants 
to reach receiving waters.  Since the municipality’s storm water management service 
can result in pollutant discharges to receiving waters, the municipality must accept 
responsibility for the water quality consequences resulting from this service.  
Furthermore, third party discharges can cause a municipality to be out of compliance 
with its permit.  Since pollutants from third parties which enter the MS4 will eventually 
be discharged from the MS4 to receiving waters, the third party discharges can result 
in a situation of municipality non-compliance if the discharges lead to an exceedance 
of water quality standards.  For these reasons, each Copermittee must prohibit and/or 
control discharges from third parties to its MS4.  USEPA supports this concept when it 
states “the operators of regulated small MS4s cannot passively receive and discharge 
pollutants from third parties” and “the operator of a small MS4 that does not prohibit 
and/or control discharges into its system essentially accepts ‘title’ for those discharges.  
At a minimum, by providing free and open access to the MS4s that convey discharges 

                                            
127 USEPA, 2000.  EPA Administered Permit Programs: The National Pollutant Discharge Elimination System.  
Code of Federal Regulations, Vol. 40, Part 122.   
128 San Diego Water Board, 2001.  Response in Opposition to Petitions for Review of California Regional Water 
Quality Control Board San Diego Region Order No. 2001-01 – NPDES Permit No. CAS0108758 (San Diego 
Municipal Storm Water Permit). 
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to the waters of the United States, the municipal storm sewer system enables water 
quality impairment by third parties.”129 
 
In a recent decision issued for United States v. Washington State Department of 
Transportation (WSDOT),130 the court found that WSDOT, by allowing runoff from its 
MS4 to a receiving water that is part of a Superfund site, is an “arranger” of “disposal 
or treatment of hazardous substances” as defined under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) by “designing, 
constructing, and operating drainage systems whose sole function was to collect 
highway runoff and dispose of it into nearby water-bodies.”  The court went on to state 
that “WSDOT did design the drainage system and…has the ability to redirect, contain 
or treat its contaminated runoff.” 
 
Finding D.3.e.  Waste and pollutants which are deposited and accumulate in MS4 
drainage structures will be discharged from these structures to waters of the U.S. 
unless they are removed.  These discharges may cause or contribute to, or threaten to 
cause or contribute to, a condition of pollution in receiving waters.  For this reason, 
pollutant discharges from storm water into MS4s must be reduced using a combination 
of management measures, including source control and an effective MS4 maintenance 
program implemented by each Copermittee. 
 
Discussion of Finding D.3.e.  When rain falls and drains freeways, industries, 
construction sites, and neighborhoods, it picks up a multitude of pollutants.  Gravity 
flow transports the pollutants to the MS4.  Illicit discharges and connections also can 
contribute a significant amount of pollutants to MS4s.  MS4s are commonly designed 
to convey their contents as quickly as possible.  Due to the resulting typically high flow 
rates within the concrete conveyance systems of MS4s, pollutants which enter or are 
deposited in the MS4 and not removed are generally flushed unimpeded through the 
MS4 to waters of the United States.  Since treatment generally does not occur within 
the MS4, in such cases reduction of storm water pollutants to the MEP must occur 
prior to discharges entering the MS4. 
 
The importance of this concept is supported by the tons of wastes/pollutants that have 
been removed from the Copermittees’ MS4s as reported in their ROWD.131  Moreover, 
these pollutants will be discharged into receiving waters unless an effective MS4 and 
structural treatment BMP maintenance program is implemented by the Copermittees.  
The requirement for Copermittees to conduct a MS4 maintenance program is 
specifically directed in both the Phase I and Phase II storm water regulations.  
Regarding MS4 cleaning, USEPA states “The removal of sediment, decaying debris, 
and highly polluted water from catch basins has aesthetic and water quality benefits, 
including reducing foul odors, reducing suspended solids, and reducing the load of 

                                            
129 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68765-68766. 
130 United State District Court, Western District of Washington at Tacoma, Case No. C08-5722RJB, Order on 
Motions for Partial Summary Judgment, dated June 7, 2010. 
131 Riverside County Copermittees. 2009. Report of Waste Discharge (San Diego Region).  
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oxygen-demanding substances that reach receiving waters.”132  It goes on to say, 
“Catch basin cleaning is an efficient and cost-effective method for preventing the 
transport of sediment and pollutants to receiving water bodies.”  USEPA also finds that 
“Lack of maintenance often limits the effectiveness of storm water structural controls 
such as detention/retention basins and infiltration devices. […]  The proposed program 
should provide for maintenance logs and identify specific maintenance activities for 
each class of control, such as removing sediment from retention ponds every five 
years, cleaning catch basins annually, and removing litter from channels twice a 
year.”133   
 
Finding D.3.f.  Enforcement of local runoff related ordinances, permits, and plans is 
an essential component of every runoff management program and is specifically 
required in the federal storm water regulations and this Order.  Each Copermittee is 
individually responsible for adoption and enforcement of ordinances and/or policies, 
implementation of identified control measures/BMPs needed to prevent or reduce 
pollutants in storm water runoff, and for the allocation of funds for the capital, operation 
and maintenance, administrative, and enforcement expenditures necessary to 
implement and enforce such control measures/BMPs under its jurisdiction.  Education 
is an important aspect of every effective runoff management program and the basis for 
changes in behavior at a societal level.  Education of municipal planning, inspection, 
and maintenance department staffs is especially critical to ensure that in-house staffs 
understand how their activities impact water quality, how to accomplish their jobs while 
protecting water quality, and understand their specific roles and responsibilities for 
compliance with this Order.  Public education, designed to target various urban land 
users and other audiences, is also essential to inform the public of how individual 
actions affect receiving water quality and how adverse effects can be minimized. 
 
Discussion of Finding D.3.f.  The Federal NPDES regulations 40 CFR 
122.26(d)(2)(iv)(A – D) are clear in placing responsibility on municipalities for control of 
runoff from third party activities and land uses to their MS4.134  In order for 
municipalities to assume this responsibility, they must implement ordinances, permits, 
and plans addressing runoff from third parties.  Assessments for compliance with their 
ordinances, permits, and plans are essential for a municipality to ensure that third 
parties are not causing the municipality to be in violation of its municipal storm water 
permit.  When conditions of non-compliance are determined, enforcement is 
necessary to ensure that violations of municipality ordinances and permits are 
corrected.  When the Copermittees determine a violation of its storm water ordinance, 
it must pursue correction of the violation.  Without enforcement, third parties do not 
have incentive to correct violations.  USEPA supports enforcement by municipalities 
when it states “Effective inspection and enforcement requires […] penalties to deter 

                                            
132 USEPA, 1999.  Storm Water O&M Fact Sheet, Catch Basin Cleaning.  EPA 832-F-99-011. 
133 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
134 USEPA, 2000.  EPA Administered Permit Programs: The National Pollutant Discharge Elimination System.  
Code of Federal Regulations, Vol. 40, Part 122.   
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infractions and intervention by the municipal authority to correct violations.  
Enforcement mechanisms […] also must be described.”135   
 
Education is a critical BMP and an important aspect of runoff management programs.  
USEPA finds that “An informed and knowledgeable community is critical to the 
success of a storm water management program since it helps ensure the following:  
Greater support for the program as the public gains a greater understanding of the 
reasons why it is necessary and important, [and] greater compliance with the program 
as the public becomes aware of the personal responsibilities expected of them and 
others in the community, including the individual actions they can take to protect or 
improve the quality of area waters.”136 
 
Regarding target audiences, USEPA also states “The public education program should 
use a mix of appropriate local strategies to address the viewpoints and concerns of a 
variety of audiences and communities, including minority and disadvantaged 
communities, as well as children.”   
 
Finding D.3.g.  Public participation during the development of runoff management 
programs is necessary to ensure that all stakeholder interests and a variety of creative 
solutions are considered.   
 
Discussion of Finding D.3.g.  This finding is supported by the Phase II Storm Water 
Regulations, which state “early and frequent public involvement can shorten 
implementation schedules and broaden public support for a program.”  USEPA goes 
on to explain, “Public participation is likely to ensure a more successful storm water 
program by providing valuable expertise and a conduit to other programs and 
governments.”137 
 
Finding D.3.h.  Retrofitting existing development with storm water treatment controls, 
including LID, is necessary to address storm water discharges from existing 
development that may cause or contribute to a condition of pollution or a violation of 
water quality standards.  Although SSMP BMPs are required for redevelopment, the 
current rate of redevelopment will not address water quality problems in a timely 
manner.  Cooperation with private landowners is necessary to effectively identify, 
implement, and maintain retrofit projects for the preservation, restoration, and 
enhancement of water quality.   
 
Discussion of Finding D.3.h.  Existing BMPs are not sufficient to protect the 
Beneficial Uses of receiving waters from storm water MS4 discharges, as evidenced 
by 303(d) listings and exceedances of Water Quality Objectives from the 
Copermittees’ monitoring reports.  As recognized in USEPA guidance, waters in the 
region cannot be protected without also addressing degradation caused by storm 

                                            
135 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA/833-B-92-002. 
136 USEPA, 2000.  Storm Water Phase II Compliance Assistance Guide.  EPA 833-R-00-002. 
137 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68755. 
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water discharges from existing development.  This requires more than just a new 
development and redeveloped sites program, which at best can only hold the line.  For 
this reason USEPA recommends that storm water programs include a retrofit plan or 
program for retrofitting existing development.138   
 
Implementing more advanced BMPs, including the retrofitting of existing development 
with LID BMPs, is part of the iterative process.  Based on the current rate of 
redevelopment compared to existing BMPs, the use of LID only on new and 
redevelopment will not adequately address current water quality problems, including 
downstream hydromodification.  Retrofitting existing development is practicable for a 
municipality through a systematic evaluation, prioritization and implementation plan 
focused on impaired water bodies, pollutants of concern, areas of downstream 
hydromodification, feasibility and effective communication and cooperation with private 
property owners. 
 
To actually improve the quality of receiving waters, discharges from existing developed 
sites need to be mitigated, which generally means implementation of measures to 
retrofit existing development sites with storm water control measures that can retain 
and/or treat storm water on site.  Retrofitting existing development is possible and 
reasonable to significantly improve water quality in receiving waters.   
 
Successful retrofitting programs have been implemented in such diverse locations as 
Seattle, Washington139; Portland, Oregon140, Santa Monica, California141; Kansas City, 
Kansas142; and Montgomery County, MD143.  When appropriately applied as in this 
Order, retrofitting existing development meets MEP.   
 
Finding D.4.a.  Since runoff within a watershed can flow from and through multiple 
land uses and political jurisdictions, watershed-based runoff management can greatly 
enhance the protection of receiving waters.  Such management provides a means to 
focus on the most important water quality problems in each watershed.  By focusing 
on the most important water quality problems, watershed efforts can maximize 
protection of beneficial use in an efficient manner.  Effective watershed-based runoff 
management actively reduces pollutant discharges and abates pollutant sources 
causing or contributing to watershed water quality problems.  Watershed-based runoff 
management that does not actively reduce pollutant discharges and abate pollutant 
sources causing or contributing to watershed water quality problems can necessitate 
implementation of the iterative process outlined in section A.3 of the this Order.  
Watershed management of runoff does not require Copermittees to expend resources 
outside of their jurisdictions.  In some cases, however, this added flexibility provides 
more, and possibly more effective, alternatives for minimizing waste discharges.  

                                            
138 USEPA, 2010.  MS4 Permit Improvement Guide.  EPA 833-R-10-001. 
139 SEA Street, http://www.seattle.gov/dpd/Planning/CityDesign/What_We_Do/Outreach/Folio/DPDS_008014.asp 
140 Clean River Rewards, http://www.portlandonline.com/BES/index.cfm?c=edeef 
141 City of Santa Monica, Urban Runoff program, 
http://www.smgov.net/Departments/OSE/categories/content.aspx?id=4007 
142 10,000 Rain Gardens, http://www.rainkc.com/ 
143 Rainscapes, http://www.montgomerycountymd.gov/Content/DEP/Rainscapes/home.html 
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Watershed management requires the Copermittees within a watershed to develop a 
watershed-based management strategy, which can then be implemented on a 
jurisdictional basis. 
 
Discussion of Finding D.4.a.  In recent years, addressing water quality issues from a 
watershed perspective has increasingly gained attention.  Regarding watershed-based 
permitting, the USEPA Watershed-Based NPDES Permitting Policy Statement issued 
on Jan. 7, 2004 states the following: 
 

USEPA continues to support a holistic watershed approach to water quality 
management. The process for developing and issuing NPDES permits on a 
watershed basis is an important tool in water quality management. USEPA 
believes that developing and issuing NPDES permits on a watershed basis can 
benefit all watershed stakeholders, from the NPDES permitting authority to local 
community members. A watershed-based approach to point source permitting 
under the NPDES program may serve as one innovative tool for achieving new 
efficiencies and environmental results. USEPA believes that watershed-based 
permitting can: 

 
• Lead to more environmentally effective results; 
• Emphasize measuring the effectiveness of targeted actions on 

improvements in water quality; 
• Provide greater opportunities for trading and other market based 

approaches; 
• Reduce the cost of improving the quality of the nation’s waters; 
• Foster more effective implementation of watershed plans, including total 

maximum daily loads (TMDLs); and 
• Realize other ancillary benefits beyond those that have been achieved 

under the CWA (e.g., facilitate program integration including integration of 
Clean Water Act and Safe Drinking Water Act programs). 

 
Watershed-based permitting is a process that ultimately produces NPDES 
permits that are issued to point sources on a geographic or watershed basis. In 
establishing point source controls in a watershed-based permit, the permitting 
authority may focus on watershed goals, and consider multiple pollutant 
sources and stressors, including the level of nonpoint source control that is 
practicable. In general, there are numerous permitting mechanisms that may be 
used to develop and issue permits within a watershed approach.  

 
This USEPA guidance is in line with State Water Board and San Diego Water Board 
watershed management goals.  For example, the State Water Board’s TAC 
recommends watershed-based water quality protection, stating “Municipal permits 
should have watershed specific components.”  The TAC further recommends that “All 
NPDES permits and Waste Discharge Requirements should be considered for 
reissuance on a watershed basis.”   
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In addition, the Basin Plan states that “public agencies and private organizations 
concerned with water resources have come to recognize that a comprehensive 
evaluation of pollutant contributions on a watershed scale is the only way to realistically 
assess cumulative impacts and formulate workable strategies to truly protect our water 
resources.  Both water pollution and habitat degradation problems can best be solved 
by following a basin-wide approach.”   
 
In light of USEPA’s policy statement and the State Water Board’s and San Diego 
Water Board’s watershed management goals, the San Diego Water Board seeks to 
expand watershed management in the regulation of runoff from the MS4. Watershed-
based MS4 permits can provide for more effective receiving water quality protection by 
focusing on specific water quality problems. The entire watershed for the receiving 
water can be assessed, allowing for critical areas and practices to be targeted for 
corrective actions.  Known sources of pollutants of concern can be investigated for 
potential water quality impacts.  Problem areas can then be addressed, leading to 
eventual improvements in receiving water quality.  Management of runoff on a 
watershed basis allows for specific water quality problems to be targeted so that 
efforts result in maximized water quality improvements.144   
 
Finding D.4.b.  Some runoff issues, such as general education and training, can be 
effectively addressed on a regional basis.  Regional approaches to runoff 
management can improve program consistency and promote sharing of resources, 
which can result in implementation of more efficient programs. 
 
Discussion of Finding D.4.b.  Copermittees in Riverside County participate in several 
runoff-related activities whose scope extends beyond the area subject to this Order.  
These include countywide activities (e.g., portions of Riverside County fall under the 
jurisdictions of the Santa Ana Water Board and California Regional Water Quality 
Control Board, Colorado River Region (Colorado River Water Board)), southern 
California, and statewide activities.  Copermittees’ participation in these regional 
activities is generally directed at improving management capability, preventing 
redundancy and taking advantage of economies of scale.  For instance, Copermittees 
seek to develop consistency between watershed and/or jurisdictional programs (e.g., 
through standards development), and to collaborate on certain program activities such 
as education, training, and monitoring.     
 
Finding D.4.c.  It is important for the Copermittees to coordinate their water quality 
protection and land use planning activities to achieve the greatest protection of 
receiving water bodies.  Copermittee coordination with other watershed stakeholders, 
especially the State of California Department of Transportation, the U.S. federal 
government, sovereign American Indian tribes, and water and sewer districts, is also 
important. 
 

                                            
144 San Diego Water Board, 2004. San Diego County Municipal Storm Water Permit Reissuance Analysis 

Summary. P. 1. 
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Discussion of Finding D.4.c.  Conventional planning and zoning can be limited in 
their ability to protect the environmental quality of creeks, rivers, and other water 
bodies.  Watershed-based planning is often ignored, despite the fact that receiving 
waters unite land by collecting runoff from throughout the watershed.  Since 
watersheds unite land, they can be used as an effective basis for planning.  
Watershed-based planning enables local and regional areas to realize economic, 
social, and other benefits associated with growth, while conserving the resources 
needed to sustain such growth, including water quality.   
 
This type of planning can involve four steps:  (1) Identify the watersheds shared by the 
participating jurisdictions; (2) Identify, assess, and prioritize the natural, social, and 
other resources in the watersheds; (3) Prioritize areas for growth, protection, and 
conservation, based on prioritized resources; and (4) Develop plans and regulations to 
guide growth and protect resources.  Local governments have started with simple, yet 
effective, steps toward watershed planning, such as adopting a watershed-based 
planning approach, articulating the basic strategy in their General Plans, and 
beginning to pursue the basic strategy in collaboration with neighboring local 
governments who share the watersheds.  Examples of new mechanisms created to 
facilitate watershed-based planning and zoning include the San Francisquito Creek 
Watershed Coordinated Resource Management Process and the Santa Clara Basin 
Watershed Management Initiative.145   
 

                                            
145 Bay Area Stormwater Management Agencies Association., 1999.  Start at the Source.  Forbes Custom 
Publishing.  Available on-line at: http://www.scvurppp-w2k.com/basmaa_satsm.htm 
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E. Statute and Regulatory Considerations 
 
Finding E.1.  The RWL language specified in this Order is consistent with language 
recommended by the USEPA and established in State Water Board Order WQ-99-05, 
Own Motion Review of the Petition of Environmental Health Coalition to Review Waste 
Discharge Requirements Order No. 96-03, NPDES Permit No. CAS0108740, adopted 
by the State Water Board on June 17, 1999.  The RWL language in this Order requires 
compliance with water quality standards, which for storm water discharges is to be 
achieved through an iterative approach requiring the implementation of improved and 
better-tailored BMPs over time.  Compliance with receiving water limitations based on 
applicable water quality standards is necessary to ensure that MS4 discharges will not 
cause or contribute to violations of water quality standards and the creation of 
conditions of pollution, contamination, or nuisance. 
 
Discussion of Finding E.1.  The RWL language in the Order requires storm water 
compliance with water quality standards through an iterative approach for 
implementing improved and better-tailored BMPs over time.  The iterative BMP 
process requires the implementation of increasingly stringent BMPs until receiving 
water quality standards are achieved.  This is necessary because implementation of 
BMPs alone cannot ensure attainment of receiving water quality standards.  For 
example, a BMP that is effective in one situation may not be applicable in another.  An 
iterative process of BMP development, implementation, and assessment is needed to 
promote consistent compliance with receiving water quality objectives.  If assessment 
of a given BMP confirms that the BMP is ineffective, the iterative process should be 
restarted, with redevelopment of a new BMP that is anticipated to result in compliance 
with receiving water quality objectives.   
 
The issue of whether storm water discharges from MS4s must meet water quality 
standards has been intensely debated in past years.  The argument arises because 
CWA section 402(p) fails to clearly state that municipal dischargers of storm water must 
meet water quality standards.  On the issue of industrial discharges of storm water, the 
statute clearly indicates that industrial dischargers must meet both (1) the technology-
based standard of “best available technology economically achievable (BAT)” and (2) 
applicable water quality standards.  On the issue of municipal discharges however, the 
statute states that municipal dischargers must meet (1) the technology-based standard 
of  MEP” and (2) “such other provisions that the Administrator or the State determines 
appropriate for the control of such pollutants.”  The statute fails, however, to specifically 
state that municipal dischargers must meet water quality standards. 
 
As a result, the municipal storm water dischargers have argued that they do not have to 
meet water quality standards; and that they only are required to meet MEP for storm 
water.  Environmental interest groups maintain that not only do MS4 discharges have to 
meet water quality standards, but that MS4 permits must also comply with numeric 
effluent limitations for the purpose of meeting water quality standards.  On the issue of 
water quality standards, USEPA, the State Water Board, and the San Diego Water 
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Board have consistently maintained that MS4s must indeed comply with water quality 
standards.  On the issue of whether water quality standards must be met by numeric 
effluent limitations, USEPA, the State Water Board (in Orders WQ 91-03 and WQ 91-
04), and the San Diego Water Board have maintained that MS4 permits can contain 
narrative requirements for the implementation of BMPs in place of numeric effluent 
limitations for storm water discharges.146   
 
In addition to relying on USEPA’s legal opinion concluding that MS4s must meet MEP 
for storm water and water quality standards, the State Water Board also relied on the 
CWA’s explicit authority for States to require “such other provisions that the 
Administrator or the State determines appropriate for the control of such pollutants” in 
addition to the technology-based standard of MEP for storm water discharges.  To 
further support its conclusions that MS4 permit dischargers must meet water quality 
standards, the State Water Board relied on provisions of the CWC that specify that all 
waste discharge requirements must implement applicable Basin Plans and take into 
consideration the appropriate water quality objectives for the protection of beneficial 
uses. 
 
The State Water Board first formally concluded that permits for MS4s must contain 
effluent limitations based on water quality standards in its Order WQ 91-03.  In that 
Order, the State Water Board also concluded that it was appropriate for Regional 
Water Boards to achieve this result by requiring best management practices, rather 
than by inserting numeric effluent limitations into MS4 permits.  Later, in Order WQ 98-
01, the State Water Board prescribed specific precedent setting Receiving Water 
Limitations language to be included in all future MS4 permits.  This language 
specifically requires that MS4 dischargers meet water quality standards and allows for 
the use of narrative BMPs (increasing in stringency and implemented in an iterative 
process) as the mechanism by which water quality standards can be met for storm 
water discharges.  
 
In Order WQ 99-05, the State Water Board modified its receiving water limitations 
language in Order WQ 98-01 to meet specific objections by USEPA (the modifications 
resulted in stricter compliance with water quality standards).  State Water Board Order 
WQ 99-05 states:  
 

“In Order WQ 98-01, the State Board ordered that certain receiving water 
limitation language be included in future municipal storm water permits.  
Following inclusion of that language in permits issued by the San Francisco Bay 
and San Diego Water Boards for Vallejo and Riverside respectively, the USEPA 
objected to the permits. The USEPA objection was based on the receiving 
water limitation language. The USEPA has now issued those permits itself and 
has included receiving water limitation language it deems appropriate.  
 

                                            
146 For the most recent assessment, see Storm Water Panel Recommendations to the California State Water 
Resources Control Board, 2006. The Feasibility of Numeric Effluent Limits Applicable to Discharges of Storm Water 
Associated with Municipal, Industrial, and Construction Activities.  

RB-AR52483



Fact Sheet/Technical Report for  November 10, 2010 
Order No. R9-2010-0016  Page 89 of 199 

 

FINDINGS E  

In light of USEPA’s objection to the receiving water limitation language in Order 
WQ 98-01 and its adoption of alternative language, the State Board is revising its 
instructions regarding receiving water limitation language for municipal storm 
water permits. It is hereby ordered that Order WQ 98-01 will be amended to 
remove the receiving water limitation language contained therein and to 
substitute the USEPA language. Based on the reasons stated here, and as a 
precedent decision, the following receiving water limitation language shall be 
included in future municipal storm water permits.”   
 

In the 1999 case involving MS4 permits issued by USEPA to several Arizona cities 
(Defenders of Wildlife v. Browner, 1999, 197 F. 3d 1035), the United States Court of 
Appeals for the Ninth Circuit upheld USEPA’s requirement for MS4 dischargers to 
meet water quality standards, but it did so on the basis of USEPA’s discretion rather 
than on the basis of strict compliance with the CWA.  In other words, while holding that 
the CWA does not require all MS4 discharges to comply strictly with state water quality 
standards, the Court also held that USEPA has the authority to determine that 
ensuring strict compliance with state water quality standards is necessary to control 
pollutants.  On the question of whether MS4 permits must contain numeric effluent 
limitations, the court upheld USEPA’s use of iterative BMPs in place of numeric 
effluent limitations for storm water discharges. 
 
On October 14, 1999, the State Water Board issued a legal opinion on the federal 
appellate decision and provided advice to the Regional Water Boards on how to 
proceed in the future.  In the memorandum, the State Water Board concludes that the 
recent Ninth Circuit opinion upholds the discretion of USEPA and the State to 
(continue to) issue storm water permits to MS4s that require compliance with water 
quality standards through iterative BMPs.  Moreover, the memorandum states that 
“[…] because most MS4 discharges enter impaired water bodies, there is a real need 
for permits to include stringent requirements to protect those water bodies.  As TMDLs 
are developed, it is likely that MS4s will have to participate in pollutant load reductions, 
and the MS4 permits are the most effective vehicles for those reductions.”  In 
summary, the State Water Board found that the Regional Water Boards should 
continue to include the RWL established in State Water Board Order WQ 99-05 in all 
future permits.  
 
The issue of the RWLs language was also central to the Building Industry 
Association’s (BIA’s) (and others’) appeal of San Diego Water Board Order No. 2001-
01 (San Diego MS4 permit), which was used as a template for San Diego Water Board 
Order No. R9-2002-0001 (Orange County MS4 permit).  BIA contended that the storm 
water MEP standard was a ceiling on what could be required of the Copermittees in 
implementing their runoff management programs, and that Order No. 2001-01’s 
receiving water limitations requirements exceeded that ceiling.  In other words, BIA 
argued that the Copermittees could not be required to comply with receiving water 
limitations if they necessitated efforts which went beyond the MEP standard.  Again, 
the courts upheld the San Diego Water Board’s discretion to require compliance with 
water quality standards in municipal storm water permits, without limitation.  The Court 
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of Appeal, Fourth Appellate District found that the San Diego Water Board has “the 
authority to include a permit provision requiring compliance with water quality 
standards.”147  On further appeal by BIA, the California State Supreme Court declined 
to hear the matter. 
 
While implementation of the iterative BMP process is a means to achieve compliance 
with water quality objectives for storm water MS4 discharges, it does not shield the 
discharger from enforcement actions for continued non-compliance with water quality 
standards.  Consistent with USEPA guidance,148 regardless of whether or not an 
iterative process is being implemented, discharges that cause or contribute to a 
violation of water quality standards are in violation of Order No. R9-2010-0016.     
 
Finding E.2.  The Basin Plan, identifies the following existing and potential beneficial 
uses for surface waters in Riverside County:  Municipal and Domestic Supply (MUN), 
Agricultural Supply (AGR), Industrial Process Supply (PROC), Hydropower Generation 
(POW), Industrial Service Supply (IND), Ground Water Recharge (GWR), Contact 
Water Recreation (REC1), Non-contact Water Recreation (REC2),  Warm Freshwater 
Habitat (WARM), Cold Freshwater Habitat (COLD), Wildlife Habitat (WILD), Rare, 
Threatened, or Endangered Species (RARE), Spawning, Reproduction and/or Early 
Development (SPWN) and Preservation of Biological Habitats of Special Significance 
(BIOL). 
 
Discussion of Finding E.2.  The southwestern portion of Riverside County is within 
the San Diego Region.  The Riverside County portion of the San Diego Region falls 
within Santa Margarita Hydrologic Unit.  The major streams within the Riverside 
County portion of the Santa Margarita Hydrologic Unit are the Santa Margarita River, 
Temecula Creek, and Murrieta Creek.  Other surface water bodies include De Luz 
Creek, Sandia Canyon Creek, Warm Springs Creek, San Gertrudis Creek, and Wilson 
Creek.  Major inland water bodies include Lake Skinner and Vail Lake. 
 
The Riverside County portion of the Santa Margarita Hydrologic Unit includes 
unincorporated portions of Riverside County, the Cities of Menifee, Murrieta, 
Temecula, and Wildomar..   
 
Based on the 2000 census, approximately 150,000 people resided within the permitted 
area.  Since the 2000 census, however, several new developments, especially in the 
Cities of Temecula and Murrieta have increased the housing stock of the area, and the 
population is now significantly higher.  As of January 1, 2009, approximately 250,000 
people reside in the permitted area, with approximately 30,000 people living in the 
unincorporated area of Riverside County (31,163) and approximately 220,000 living in 
the Cities of Menifee (613), Murrieta (99,574), Temecula (102,604), and Wildomar 
(22,240).149   

                                            
147 Building Industry Association et al., v. State Water Resources Control Board, et al.  2004. 
148 USEPA, 1998.  Jan. 21, 1998 correspondence, “State Board/OCC File A-1041 for Orange County,” from Alexis 
Strauss to Walt Petit, and March 17, 1998 correspondence from Alexis Strauss to Walt Petit.  
149 Fiscal Year 2008-2009 Santa Margarita Watershed Annual Progress Report 
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Finding E.3.  This Order is in conformance with State Water Board Resolution No. 68-
16, Statement of Policy with Respect to Maintaining High Quality Waters in California, 
and the federal Antidegradation Policy described in 40 CFR 131.12. 
 
Discussion of Finding E.3.  Runoff management programs are required to be 
designed to reduce pollutants in storm water MS4 discharges to the maximum extent 
practicable and achieve compliance with water quality standards.  Therefore, 
implementation of runoff management programs, which satisfy the requirements of 
Order No. R9-2010-0016, will prevent violations of receiving water quality standards.  
The Basin Plan states that “Water quality objectives must […] conform to US EPA 
regulations covering antidegradation (40 CFR 131.12) and State Water Board 
Resolution No. 68-16, Statement of Policy with Respect to Maintaining High Quality of 
Waters in California.”  As a result, when water quality standards are met, USEPA and 
State Water Board antidegradation policy requirements are also met.  
 
Finding E.4.  Section 6217(g) of the Coastal Zone Act Reauthorization Amendments 
of 1990 (CZARA) requires coastal states with approved coastal zone management 
programs to address non-point pollution impacting or threatening coastal water quality.  
CZARA addresses five sources of non-point pollution: agriculture, silviculture, urban, 
marinas, and hydromodification.  This NPDES permit addresses the management 
measures required for the urban category, with the exception of septic systems.  The 
adoption and implementation of this NPDES permit relieves the Copermittee from 
developing a non-point source plan, for the urban category, under CZARA.  The San 
Diego Water Board addresses septic systems through the administration of other 
programs. 
 
Discussion of Finding E.4.  Coastal states are required to develop programs to 
protect coastal waters from nonpoint source pollution, as mandated by the federal 
CZARA.  CZARA section 6217 identifies polluted runoff as a significant factor in 
coastal water degradation, and requires implementation of management measures 
and enforceable policies to restore and protect coastal waters.  In lieu of developing a 
separate NPS program for the coastal zone, California’s NPS Pollution Control 
Program was updated in 2000 to address the requirements of both the CWA section 
319 and the CZARA section 6217 on a statewide basis.  The California Coastal 
Commission (CCC), the State Water Board, and the nine Regional Water Boards are 
the lead State agencies for upgrading the program, although 20 other State agencies 
also participate.  Pursuant to the CZARA (section 6217(g)) Guidance Document the 
development of runoff management programs pursuant to this NPDES permit fulfills 
the need for cities within watersheds that discharge to the coastal zone to develop an 
runoff non-point source plan identified in the State’s Non-point Source Program 
Strategy and Implementation Plan.150 
 

                                            
150  State Water Board/CCC, 2000.  Nonpoint Source Program Strategy and Implementation Plan, 1998-2013 
(PROSIP). 
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Finding E.5.  Section 303(d)(1)(A) of the CWA requires that “Each state shall identify 
those waters within its boundaries for which the effluent limitations…are not stringent 
enough to implement any water quality standard (WQS) applicable to such waters.”  
The CWA also requires states to establish a priority ranking of impaired waterbodies 
known as Water Quality Limited Segments and to establish Total Maximum Daily 
Loads (TMDLs) for such waters.  This priority list of impaired waterbodies is called the 
Section 303(d) List.  The 2006 303(d) List was approved by the State Water Board on 
October 25, 2006.  On June 28, 2007 the 2006 303(d) List for California was given 
final approval by the USEPA.  The 303(d) List was recently updated, and on 
December 16, 2009 the 2008 303(d) List was approved by the San Diego Water 
Board.  The 2008 303(d) List for the San Diego Region was approved by the State 
Water Board on August 4, 2010.  The 2008 303(d) List is awaiting USEPA approval. 
 
Discussion of Finding E.5.  Section 303(d) of the federal CWA (CWA, 33 USC 1250, 
et seq., at 1313(d)), requires States to identify waters that do not meet water quality 
standards after applying certain required technology-based effluent limits (“impaired” 
water bodies).  States are required to compile this information in a list and submit the 
list to USEPA for review and approval. This list is known as the Section 303(d) list of 
impaired waters, or 303(d) List.  As part of this listing process, States are required to 
prioritize waters/watersheds for future development of TMDLs. The State Water Board 
and Regional Water Boards have ongoing efforts to monitor and assess water quality, 
to prepare the 303(d) List, to prioritize waters/watersheds for TMDL development, and 
to subsequently develop TMDLs.  TMDLs developed and adopted by the San Diego 
Water Board are incorporated into the Basin Plan via a Basin Plan Amendment as 
authorized under CWC section 13240.   
 
The 2006 California 303(d) List identifies impaired receiving water bodies and their 
watersheds within the State of California.151  The San Diego Water Board recently 
updated the 303(d) List for the San Diego Region and adopted the 2008 303(d) List on 
December 16, 2009.152  The number of water bodies listed as impaired in the Riverside 
County portion of the Santa Margarita Hydrologic Unit increased from 6 water bodies 
(13 water body / impairing pollutant combinations) on the 2006 303(d) List to 9 water 
bodies (49 water body / impairing pollutant combinations) on the 2008 303(d) List, 
indicating the receiving water quality has been degraded further (see Table 2).  Storm 
water and non-storm water runoff that is discharged from the Copermittees’ MS4s is a 
leading cause of receiving water quality impairment in the San Diego Region.   
 
Finding E.6.  This Order does not constitute an unfunded local government mandate 
subject to subvention under Article XIIIB, Section (6) of the California Constitution for 
several reasons, including, but not limited to, the following.  First, this Order 
implements federally mandated requirements under CWA § 402.  (33 U.S.C. § 

                                            
151 The approved 2006 Clean Water Act Section 303(d) List of Water Quality Limited Segments is on-line at: 
http://www.waterboards.ca.gov/tmdl/303d_lists2006.html. 
152 The 2008 Clean Water Act Section 303(d) List of Water Quality Limited Segments, approved by the San Diego 
Water Board and State Water Board, is available on-line at 
http://www.swrcb.ca.gov/rwqcb9/water_issues/programs/303d_list/index.shtml 
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1342(p)(3)(B).)  Second, the local agency Copermittees’ obligations under this Order 
are similar to, and in many respects less stringent than, the obligations of non-
governmental and new dischargers who are issued NPDES permits for storm water 
and non-storm water discharges.  Third, the local agency Copermittees have the 
authority to levy service charges, fees, or assessments sufficient to pay for compliance 
with this Order.  Fourth, the Copermittees have requested permit coverage in lieu of 
compliance with the complete prohibition against the discharge of pollutants contained 
in CWA § 301, subdivision (a) (33 U.S.C. § 1311(a)) and in lieu of numeric restrictions 
on their MS4 discharges (i.e. effluent limitations).  Fifth, the local agencies’ 
responsibility for preventing discharges of waste that can create conditions of pollution 
or nuisance from conveyances that are within their ownership or control under State 
law predates the enactment of Article XIIIB, Section (6) of the California Constitution.  
Likewise, the provisions of this Order to implement TMDLs are federal mandates.  The 
CWA requires TMDLs to be developed for water bodies that do not meet federal water 
quality standards.  (33 U.S.C. sec. 1313(d).)  Once the UUSEPA or a state develops a 
TMDL, federal law requires that permits must contain effluent limitations consistent 
with the assumptions of any applicable wasteload allocation. (40 C.F.R. sec. 
122.44(d)(1)(vii)(B).) 
 
Discussion of Finding E.6.  This Order does not constitute an unfunded local 
government mandate subject to subvention under Article XIIIB, Section (6) of the 
California Constitution for several reasons, including, but not limited to, the following.  
First, this Order implements federally mandated requirements under CWA section 402, 
subdivision (p)(3)(B).  (33 U.S.C. § 1342(p)(3)(B).)  This includes federal requirements 
to effectively prohibit non-storm water discharges, to reduce the discharge of 
pollutants in storm water to the maximum extent practicable, and to include such other 
provisions as the Administrator or the State determines appropriate for the control of 
such pollutants.  Federal cases have held these provisions require the development of 
permits and permit provisions on a case-by-case basis to satisfy federal requirements.  
(Natural Resources Defense Council, Inc. v. U.S. E.P.A. (9th Cir. 1992) 966 F.2d 
1292, 1308, fn. 17.)   
 
The authority exercised under this Order is not reserved state authority under the 
CWA’s savings clause (cf. Burbank v. State Water Resources Control Bd. (2005) 35 
Cal.4th 613, 627-628 [relying on 33 U.S.C. § 1370, which allows a state to develop 
requirements which are not “less stringent” than federal requirements]), but instead, is 
part of a federal mandate to develop pollutant reduction requirements for municipal 
separate storm sewer systems.  To this extent, it is entirely federal authority that forms 
the legal basis to establish the permit provisions.  (See, City of Rancho Cucamonga v. 
Regional Water Quality Control Bd.-Santa Ana Region (2006) 135 Cal.App.4th 1377, 
1389; Building Industry Ass’n of San Diego County v. State Water Resources Control 
Bd. (2004) 124 Cal.App.4th 866, 882-883.) 
 
Second, the local agency Copermittees’ obligations under this Order are similar to, 
and in many respects less stringent than, the obligations of non-governmental 
dischargers who are issued NPDES permits for storm water discharges.  With a few 
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inapplicable exceptions, the CWA regulates the discharge of pollutants from point 
sources (33 U.S.C. § 1342) and the Porter-Cologne regulates the discharge of waste 
(CWC § 13263), both without regard to the source of the pollutant or waste.  As a 
result, the “costs incurred by local agencies” to protect water quality reflect an 
overarching regulatory scheme that places similar requirements on governmental and 
nongovernmental dischargers.  (See County of Los Angeles v. State of California 
(1987) 43 Cal.3d 46, 57-58 [finding comprehensive workers compensation scheme did 
not create a cost for local agencies that was subject to state subvention].) 
 
The CWA and the Porter-Cologne Water Quality Control Act largely regulate storm 
water with an even hand, but to the extent there is any relaxation of this even-handed 
regulation, it is in favor of the local agencies.  Except for municipal separate storm 
sewer systems, the CWA requires point source dischargers, including discharges of 
storm water associated with industrial or construction activity, to comply strictly with 
water quality standards.  (33 U.S.C. § 1311(b)(1)(C), Defenders of Wildlife v. Browner 
(1999) 191 F.3d 1159, 1164-1165 [noting that industrial storm water discharges must 
strictly comply with water quality standards].)  As discussed in prior State Water Board 
decisions, this Order does not require strict compliance with water quality standards.  
(State Water Board Order WQ 2001-15, p. 7.)  The Order, therefore, regulates the 
discharge of waste in municipal storm water more leniently than the discharge of 
waste from non-governmental sources.   
 
Third, the local agency Copermittees have the authority to levy service charges, fees, 
or assessments sufficient to pay for compliance with this Order.  The fact sheet 
demonstrates that numerous activities contribute to the pollutant loading in the 
municipal separate storm sewer system.  Local agencies can levy service charges, 
fees, or assessments on these activities, independent of real property ownership.  
(See, e.g., Apartment Ass’n of Los Angeles County, Inc. v. City of Los Angeles (2001) 
24 Cal.4th 830, 842 [upholding inspection fees associated with renting property].)  The 
ability of a local agency to defray the cost of a program without raising taxes indicates 
that a program does not entail a cost subject to subvention.  (County of Fresno v. 
State of California (1991) 53 Cal.3d 482, 487-488.) 
 
Fourth, the Copermittees have requested permit coverage in lieu of compliance with 
the complete prohibition against the discharge of pollutants contained in CWA section 
301, subdivision (a) (33 U.S.C. § 1311(a)) and in lieu of numeric effluent limitations on 
their storm water discharges.  To the extent, the local agencies have voluntarily 
availed themselves of the permit, the program is not a state mandate.  (Accord County 
of San Diego v. State of California (1997) 15 Cal.4th 68, 107-108.)  Likewise, the 
Copermittees have voluntarily sought a program-based municipal storm water permit 
in lieu of a numeric limitations approach on their storm water discharge.  (See City of 
Abilene v. U.S. E.P.A. (5th Cir. 2003) 325 F.3d 657, 662-663 [noting that municipalities 
can choose between a management permit or a permit with numeric limitations].)  The 
local agencies’ voluntary decision to file a report of waste discharge proposing a 
program-based permit is a voluntary decision not subject to subvention. (See 
Environmental Defense Center v. USEPA (9th Cir. 2003) 344 F.3d 832, 845-848.) 
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Fifth, the local agencies’ responsibility for preventing discharges of waste that can 
create conditions of pollution or nuisance from conveyances that are within their 
ownership or control under state law predates the enactment of Article XIIIB, Section 
(6) of the California Constitution. 
 
The San Diego Water Board recognizes that the Commission on State Mandates 
recently found that certain provisions within two municipal storm water permits 
constituted reimbursable state mandates within the meaning of the California 
Constitution.  The Commission did not determine the validity of those provisions; it 
only determined that the State must reimburse the claimants for the costs of 
implementing those provisions.  The decisions directly affect only the municipal storm 
water permits identified in the two test claims.  That is, the effect of the decisions is 
limited to the provisions of Los Angeles Water Board Order 01-182 and San Diego 
Order R9-2007-0001 identified by the Commission as reimbursable state mandates.  
No other municipal storm water permits or provisions therein are directly affected by 
the decisions and the San Diego Water Board is not precluded from adopting similar or 
identical provisions in the Tentative Order.  Subsequent proceedings before the 
Commission to determine the local governments entitled to reimbursement and the 
amount of reimbursement are underway before the Commission.  Separately, the 
State Water Board and San Diego and Los Angeles Water Boards have challenged 
these decisions in court. 
 
Finding E.7.  Runoff treatment and/or mitigation must occur prior to the discharge of 
runoff into receiving waters.  Treatment BMPs must not be constructed in waters of the 
U.S. or State unless the runoff flows are sufficiently pretreated to protect the values 
and functions of the water body.  Federal regulations at 40 CFR 131.10(a) state that in 
no case shall a state adopt waste transport or waste assimilation as a designated use 
for any waters of the U.S.  Authorizing the construction of a runoff treatment facility 
within a water of the U.S., or using the water body itself as a treatment system or for 
conveyance to a treatment system, would be tantamount to accepting waste 
assimilation as an appropriate use for that water body.  Furthermore, the construction, 
operation, and maintenance of a pollution control facility in a water body can 
negatively impact the physical, chemical, and biological integrity, as well as the 
beneficial uses, of the water body.  Without federal authorization (e.g., pursuant to 
CWA § 404), waters of the U.S. may not be converted into, or used as, waste 
treatment or conveyance facilities.  Similarly, waste discharge requirements pursuant 
to CWC §13260 are required for the conversion or use of waters of the State as waste 
treatment or conveyance facilities.  Diversion from waters of the U.S./State to 
treatment facilities and subsequent return to waters of the U.S. is allowable, provided 
that the effluent complies with applicable NPDES requirements. 
 
Discussion of Finding E.7.  Runoff treatment and/or mitigation in accordance with 
any of the requirements in the Order must occur prior to the discharge of storm water 
into receiving waters.  Allowing storm water polluted runoff to enter receiving waters 
prior to treatment to the MEP will result in degradation of the water body and potential 
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exceedances of water quality standards, from the discharge point to the point of 
dissipation, infiltration, or treatment.  Furthermore, the construction, operation, and 
maintenance of a pollution control facility in a water body can negatively impact the 
physical, chemical, and biological integrity, as well as the beneficial uses, of the water 
body.  This requirement is supported by federal regulation 40 CFR 131.10(a) and 
USEPA guidance.  According to USEPA,153 “To the extent possible, municipalities 
should avoid locating structural controls in natural wetlands.  Before considering siting 
of controls in a natural wetland, the municipality should demonstrate that it is not 
possible or practicable to construct them in sites that do not contain natural wetlands.  
Practices should be used that settle solids, regulate flow, and remove contaminants 
prior to discharging storm water into a wetland.”  
 
Additional Federal guidance discusses the implementation of wetlands to treat 
municipal storm water discharges (USEPA, 2000. Guiding Principles for Constructed 
Treatment Wetlands: Providing for Water Quality and Wildlife Habitat).  It states: 
 

“..treatment wetlands should not be constructed in a waters of the U.S. unless 
you can sufficiently pretreat the stormwater flows to protect the values and 
functions of the waters of the U.S. Because storm water is an unpredictable 
effluent source and can contain high levels of toxic substances, nutrients, and 
pathogens, we strongly encourage that you construct the treatment wetland in 
uplands and use best management practices in these projects.”154 

 
Consistent with USEPA guidance, the conversion or use of waters of the U.S./State 
into runoff treatment facilities or conveyance facilities for untreated storm water 
discharges must be appropriately reviewed by both Federal and State resource 
agencies. Such projects may be subject to federal permitting pursuant to CWA section 
404 if discharges of dredged or fill material is involved.  
 
The placement of hydromodification controls within waters of the U.S./State may also 
be subject to federal and/or state permitting, but would not necessarily be considered 
a pollutant treatment BMP.  Provided that grade control structures are designed to re-
establish a natural channel gradient and correct excessive changes to the sediment 
transport regime caused by urbanization, rather than to create a series of artificial 
hydrological impoundments for the purpose of treating pollution, this type of project is 
not considered an in-stream treatment BMP. 
 
Finding E.8.  The issuance of waste discharge requirements and an NPDES permit 
for the discharge of runoff from MS4s to waters of the U.S. is exempt from the 
requirement for preparation of environmental documents under the California 
Environmental Quality Act (CEQA) (Public Resources Code, Division 13, Chapter 3, 
section 21000 et seq.) in accordance with the CWC section 13389. 

                                            
153 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
154 USEPA, 2000. Guiding Principles for Constructed Treatment Wetlands: Providing for Water Quality and Wildlife 
Habitat, (EPA 843-B-00-003). 
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Discussion of Finding E.8.  CWC section 13389 exempts the adoption of waste 
discharge requirements (such as NPDES permits) from CEQA requirements: “Neither 
the State Water Board nor the Regional Water Boards shall be required to comply with 
the provisions of Chapter 3 (commencing with section 21100) of Division 13 of the 
Public Resources Code prior to the adoption of any waste discharge requirement, 
except requirements for new sources as defined in the Federal Water Pollution Control 
Act or acts amendatory thereof or supplementary thereto.”   
 
This CEQA exemption was challenged during BIA’s (and others’) appeal of Order 
No. 2001-01.  BIA contended that the CEQA exemption did not apply to permit 
requirements where the San Diego Water Board utilized its discretion to craft permit 
requirements which were more prescriptive than required by federal law.  The Court of 
Appeal, Fourth Appellate District disagreed with this argument, stating “we also reject 
Building Industry’s argument to the extent it contends the statutory CEQA exemption in 
CWC section 13389 is inapplicable to a particular NPDES permit provision that is 
discretionary, rather than mandatory, under the CWA.”155  On further appeal by BIA, 
the California State Supreme Court declined to hear the matter. 
 
In a recent decision, the Court of Appeal of the State of California, Second Appellate 
District, upheld the CEQA exemption for municipal storm water NPDES permits 
(County of Los Angeles, et al. v. California State Water Resources Control Board, et 
al.).156 
 
Finding E.9.  Storm water discharges from developed and developing areas in 
Riverside County are significant sources of certain pollutants that cause, may be 
causing, threatening to cause or contributing to water quality impairment in the waters 
of Riverside County.  Furthermore, as delineated in the CWA section 303(d) list in 
Table 2, the San Diego Water Board has found that there is a reasonable potential that 
municipal storm water and non-storm water discharges from MS4s cause or may 
cause or contribute to an excursion above water quality standards for the following 
pollutants: Indicator Bacteria (including Fecal Coliform and E. Coli), Copper, 
Manganese, Iron, Chlorpyrifos, Diazinon, Sulfates, Phosphorous, Nitrogen, Total 
Dissolved Solids (TDS), and Toxicity.  In accordance with CWA section 303(d), the 
San Diego Water Board is required to establish TMDLs for these pollutants to these 
waters to eliminate impairment and attain water quality standards.  Therefore, certain 
early pollutant control actions and further pollutant impact assessments by the 
Copermittees are warranted and required pursuant to this Order. 
 
Discussion of Finding E.9.  CWA section 303(d)(1)(A) requires that:  
 

“Each state must identify those waters within its boundaries for which the 
effluent limitations…are not stringent enough to implement any water quality 
standard (WQS) applicable to such waters.”   

                                            
155 Building Industry Association et al., v. State Water Resources Control Board, et al.  2004. 
156 Los Angeles County Super. Ct. No. BS080792.  Partial publication dated November 6, 2006. 
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The CWA also requires states to establish a priority ranking of impaired water bodies 
known as Water Quality Limited Segments and to establish Total Maximum Daily 
Loads (TMDLs) for such waters.  This priority list of impaired water bodies is called the 
303(d) List.  The current 303(d) List was approved by the State Water Board on 
October 25, 2006.  On June 28, 2007 the 2006 303(d) List for California was given 
final approval by USEPA.  Every two years the State of California is required by CWA 
section 303(d) and 40 CFR(130.7) to develop and submit to the USEPA for approval 
an updated 303(d) list of impaired water bodies.  The San Diego Water Board recently 
updated the 303(d) List and adopted the 2008 303(d) List on December 16, 2009.157  
The 2008 303(d) List for the San Diego Region was approved by the State Water 
Board on August 4, 2010.  The 2008 303(d) List is awaiting approval by the USEPA.  
The number of water bodies listed as impaired in the Riverside County portion of the 
Santa Margarita Hydrologic Unit increased from 6 water bodies (13 water body / 
pollutant combinations) on the 2006 303(d) List to 9 water bodies (49 water body / 
pollutant combinations) on the 2008 303(d) List, indicating the receiving water quality 
has been degraded further (see Table 2).    
 
Multiple water bodies in Riverside County have been identified as impaired and placed 
on the 303(d) List.  The 303(d) listing of a water body and subsequent TMDL 
development is required when regulations under current permits, such as Technology 
Based Effluent Limitations (TBELs), are not stringent enough to meet Water Quality 
Standards and protect the Beneficial Uses of Waters of the State. 
 
Storm water discharges from developed and developing areas in Riverside County are 
a significant source of certain pollutants that cause, may be causing, threatening to 
cause, or contributing to water quality impairment in the waters of Riverside County.  
Furthermore, the CWA section 303(d) list indicates that there is a reasonable potential 
that municipal storm water and dry weather discharges from MS4s cause, or may 
cause, or contribute to an excursion above water quality standards for the following 
pollutants: Indicator Bacteria, Copper, Manganese, Iron, Chlorpyrifos, Sulfates, 
Phosphorous, Nitrogen, Total Dissolved Solids, Toxicity and Turbidity (see Table 2).  
In accordance with CWA section 303(d), the San Diego Water Board is required to 
establish TMDLs for these pollutants in these waters to eliminate impairment and 
attain water quality standards.  Per 40 CFR(130.7), WLAs are required for all point 
sources, including storm water and non-storm water discharges from MS4s.  
Therefore, focused pollutant control actions and further pollutant impact assessments 
by the Copermittees are warranted and required pursuant to this Order.  
 
MS4 Permits address only those TMDL WLAs that have been adopted by the San 
Diego Water Board and have been approved by the State Water Board, Office of 
Administrative Law (OAL) and USEPA.  WLAs are portions of a receiving water’s 
loading capacity that is allocated to one of its existing or future point sources of 

                                            
157 The 2008 Clean Water Act Section 303(d) List of Water Quality Limited Segments, approved by the San Diego 
Water Board and State Water Board, is available on-line at 
http://www.swrcb.ca.gov/rwqcb9/water_issues/programs/303d_list/index.shtml 
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pollution.  To date, no TMDLs and WLAs have been adopted to address impaired 
water bodies in the Riverside County portion of the Santa Margarita Hydrologic Unit.  
When TMDLs and WLAs are adopted and approved, they will be incorporated into the 
MS4 permit.  The TMDL WLAs in MS4 Permits can be addressed using water quality-
based numeric effluent limitations (WQBELs) calculated at end-of-pipe.  WQBELs 
must be consistent with the assumptions and requirements of the WLAs.158     
 
Finding E.10.  This Order requires each Copermittee to effectively prohibit all types of 
unauthorized discharges of non-storm water into its MS4.  However, historically 
pollutants have been identified as present in dry weather non-storm water discharges 
from the MS4s through 303(d) listings, monitoring conducted by the Copermittees 
under Order No. R9-2004-001, and there are others expected to be present in dry 
weather non-storm water discharges because of the nature of these discharges.  This 
Order includes action levels for pollutants in non-storm water, dry weather discharges 
from the MS4.  The non-storm water action levels are designed to ensure that the 
Order’s requirement to effectively prohibit all types of unauthorized discharges of non-
storm water into the MS4 is being complied with.  Non-storm water action levels in the 
Order are based upon numeric or narrative water quality objectives and criteria as 
outlined in the Basin Plan, the State Water Board’s Water Quality Control Plan for 
Ocean Waters of California (Ocean Plan), and State Policy for Implementation of 
Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of 
California (State Implementation Policy or SIP).  An exceedance of an action level 
requires specified responsive action by the Copermittees.  This Order describes what 
actions the Copermittees must take when an exceedance of an action level is 
observed.  Exceedances of non-storm water action levels do not alone constitute a 
violation of this Order but could indicate non-compliance with the requirement to 
effectively prohibit all types of unauthorized non-storm water discharges into the MS4 
or other prohibitions established in this Order.  Failure to undertake required source 
investigation and elimination action following an exceedance of a non-storm water 
action level (NAL or action level) is a violation of this Order.  The San Diego Water 
Board recognizes that use of action levels will not necessarily result in detection of all 
unauthorized sources of non-storm water discharges because there may be some 
discharges in which pollutants do not exceed established action levels.  However, 
establishing NALs at levels appropriate to protect water quality standards is expected 
to lead to the identification of significant sources of pollutants in dry weather non-storm 
water discharges. 
 
Discussion of Finding E.10.  This Order includes the existing requirement that 
Copermittees effectively prohibit all types of unauthorized non-storm water discharges 
in the MS4s.  It also includes the following prohibition set forth in the Basin Plan: “The 
discharge of waste to waters of the state in a manner causing, or threatening to cause 
a condition of pollution, contamination or nuisance as defined in CWC section 13050 is 
prohibited.” (Prohibition A.1.)  As discussed in the Order’s Findings on discharge 
characteristics, e.g., C.2., C.4., C.6., C.7., C.9., C.14., and C.15., the Copermittees’ 

                                            
158 Per 40 CFR 122.44(d)(1)(vii)(B) 
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reliance on BMPs for the past 20 years has not resulted in compliance with applicable 
water quality standards or compliance with the requirement to effectively prohibit all 
types of unauthorized discharges of non-storm water in the MS4.  The San Diego 
Water Board has evaluated (in accordance with 40 CFR 122.44(d)(1)) past and 
existing control BMPs, non-storm water effluent monitoring results, the sensitivity of 
the species in receiving waters (e.g. endangered species), and the potential for 
effluent dilution, and has determined that existing BMPs to control pollutants in storm 
water discharges are not sufficient to protect water quality standards in receiving 
waters, and the existing requirement that Copermittees effectively prohibit all types of 
unauthorized non-storm water discharges into the MS4, historically results in the 
discharge of pollutants to the receiving waters. 
 
Therefore it is appropriate to establish dry weather non-storm water action levels 
based upon established water quality standards to measure pollutants levels in the 
discharge of dry weather non-storm water that could indicate non-compliance with the 
requirement to effectively prohibit all types of unauthorized non-storm water 
discharges into the MS4 and/or that these discharges are causing, or threatening to 
cause, a condition of pollution, contamination or nuisance in the receiving waters.  
NALs are not numeric effluent limitations.  While not alone a violation of this Order, an 
exceedance of an NAL requires the Copermittees to initiate a series of source 
investigation and elimination actions to address the exceedance.  Results from the 
NAL monitoring are to be used in developing the Copermittees annual work plans.  
Failure to undertake required source investigation and elimination action following an 
exceedance of an NAL is a violation of this Order.  Also refer to further discussion in 
the Directives section C of the Fact Sheet. 
 
A purpose of monitoring, required under this and previous Orders, as stated in the 
Monitoring and Reporting Program is to “detect and eliminate illicit discharges and 
illicit connections to the MS4” and to answer the following core management 
questions: 
 

1. Are conditions in receiving waters protective, or likely to be protective, of 
beneficial uses? 

2. What is the extent and magnitude of the current or potential receiving water 
problems? 

3. What is the relative MS4 discharge contribution to the receiving water 
problem(s)? 

4. What are the sources of MS4 discharge that contribute to receiving water 
problem(s)? 

5. Are conditions in receiving waters getting better or worse? 
 
For the past 20 years, Copermittees have utilized their illicit connection / illicit 
discharge (IC/ID) program to identify and eliminate non-storm water discharges that 
are sources of pollutants to the MS4.  The Copermittees are also subject to the 
requirement to effectively prohibit all types of unauthorized discharges of non-storm 
water into the MS4s.  Historically, discharges of unauthorized non-storm water do 
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occur, resulting in the discharge of pollutants to the receiving water.  NALs have been 
included in this Order to ensure that the Copermittees comply with the requirement to 
effectively prohibit all types of unauthorized non-storm water discharges that are a 
source of pollutants in the receiving waters. 
 
Finding E.12.  With this Order, the San Diego Water Board has completed the re-
issuance of the fourth iteration of the Phase I MS4 NPDES Permits for the 
Copermittees in the portions of San Diego County, Orange County, and Riverside 
County within the San Diego Region.  The NPDES Permit requirements issued to the 
Copermittees in each county have substantially the same core requirements such as 
discharge prohibitions, receiving water limitations, jurisdictional components, and 
monitoring.  In addition, the Copermittees cooperate regionally to develop monitoring 
with the Southern California Stormwater Monitoring Coalition and to develop program 
effectiveness with the California Stormwater Quality Association.  Regional programs 
could improve the Copermittees’ compliance with other permit components such as 
development of the Hydromodification Management Plans and Retrofitting Existing 
Development with more consistent implementation and cost sharing.  Re-issuing the 
NPDES Permit requirements within five years for three counties under three different 
permits requires the San Diego Water Board to expend significant time and resources 
for issuance of the permits through three separate public proceedings, thereby greatly 
reducing the time and resources available to oversee compliance.  Multiple permits 
also create confusion for determining compliance among regulated entities, especially 
the land development community.  The San Diego Water Board recognizes that 
issuing a single MS4 permit for all Phase I entities in the San Diego Region will 
provide consistent implementation, improve communication among agencies 
within watersheds crossing multiple jurisdictions, and minimize staff resources spent 
with each permit renewal.  The San Diego Water Board plans to develop a single 
regional MS4 permit prior to the expiration of this Order that will transfer the 
Copermittees' enrollment to the regional permit upon expiration of this Order. 
 
Discussion of Finding E.12.  With the advances in storm water science and 
regulation in the last decade, the additional complexity has resulted in a more 
significant amount of San Diego Water Board staff time and resources required to 
complete each Phase I MS4 Permit renewal.  On average, the renewal of the fourth 
iteration of the Phase I MS4 Permits for each county has taken approximately 2 years 
and multiple staff to complete.  The time and resources required to complete each 
renewal has diverted staff time and resources away from the San Diego Water Board’s 
ability to oversee and ensure compliance with the permit provisions and requirements. 
 
With the adoption of this Order, all the Phase I MS4s in the San Diego Region (i.e. 
Copermittees of Orange County, Riverside County and San Diego County) will 
essentially be subject to the same set of core requirements.  Because there are now 
more similarities than differences among the permit provisions and requirements, 
developing and issuing a single regionwide permit to the Phase I MS4 entities may be 
appropriate with the next (i.e. fifth) iteration of the Phase I MS4 Permits.   
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This approach would provide a consistent set of regulatory requirements throughout 
the San Diego Region, thereby reducing the confusion that is created with different 
sets of requirements between areas in close proximity to each other.  A regional set of 
requirements for the discharge prohibitions, receiving water limitations, jurisdictional 
program components (i.e., new development, construction, existing development, 
retrofitting), hydromodification management plans, low impact development design 
requirements, and monitoring would also make it easier for the programs in the three 
counties to share and transfer information and program efficiencies, and cooperate on 
a regionwide basis.   Regionwide consistency would be especially beneficial where 
there are multiple counties involved in implementing permit requirements, such as the 
Santa Margarita watershed with parts of San Diego County and Riverside County, 
regional TMDLs (e.g., beaches and creeks bacteria TMDLs), or regional monitoring 
efforts or studies (e.g., Southern California Stormwater Monitoring Coalition, Bight ’08). 
 
An additional benefit would be the reduction of staff time and resources that will be 
required to renew future Phase I MS4 Permits, which would only be required once 
every 5 years for a single regionwide permit instead of once every 1 to 3 years for 
three separate permits.  Because of these benefits, the San Diego Water Board plans 
to develop a single regional Phase I MS4 Permit with the next iteration of the San 
Diego County MS4 Permit, which will incorporate the Orange County and Riverside 
County Phase I MS4 entities upon the expiration of their respective permits, or sooner. 
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F. Public Process 
 
Finding F.1.  The San Diego Water Board has notified the Copermittees, all known 
interested parties, and the public of its intent to consider adoption of an Order 
prescribing waste discharge requirements that would serve to renew an NPDES permit 
for the existing MS4 discharges of pollutants to waters of the U.S. 
 
Discussion of Finding F.1.  Public notification of development of a draft permit is 
required under Federal regulation 40 CFR 124.10(a)(1)(ii).  This regulation states “(a) 
Scope. (1) The Director shall give public notice that the following actions have 
occurred:  (ii) A draft permit has been prepared under Sec. 124.6(d).”  Public 
notifications “shall allow at least 30 days for public comment,” as required under 
Federal regulation 40 CFR 124.10(b)(1).   
 
Finding F.2.  The San Diego Water Board has held a public hearing on November 10, 
2010 and heard and considered all comments pertaining to the terms and conditions of 
this Order. 
 
Discussion of Finding F.2.  Public hearings are required under CWC section 13378, 
which states “Waste discharge requirements and dredged or fill material permits shall 
be adopted only after notice and any necessary hearing.”  Federal regulation 40 CFR 
124.12(a)(1) also requires public hearings for draft permits, stating “The Director shall 
hold a public hearing whenever he or she finds, on the basis or requests, a significant 
degree of public interest in a draft permit(s).”  Regarding public notice of a public 
hearing, Federal regulation 40 CFR 124.10(b)(2) states that “Public notice of a public 
hearing shall be given at least 30 days before the hearing.”  
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IX. DIRECTIVES 
 
This section discusses significant changes which have been made to the requirements 
of the Order from the requirements which were previously included in Order No. R9-
2004-001.  For each section of the Order than has been changed there is a discussion 
which describes the change that was made and provides the rationale for the change.  
In addition, comments on the Copermittees’ ROWD recommendations, as they pertain 
to each changed requirement of the Order, are provided. 
 
Requirements of the Order that are not discussed in this section have not been 
significantly changed from those requirements previously included in Order No. R9-
2004-001.  For such requirements, discussions and rationale for the requirements can 
be found in section VIII of the Fact Sheet/Technical Report for San Diego Water Board 
Order No. R9-2004-001, dated July 14, 2004.  Section VIII also provides additional 
background information for those requirements that have undergone significant 
change which are described in detail in this report.  The Fact Sheet/Technical Report 
is available for download at:  
 
http://www.waterboards.ca.gov/sandiego/water_issues/programs/stormwater/rsd_
stormwater.shtml 
 
Legal authority citations are provided for each major section of the Order.  These 
citations apply to all applicable requirements within the section for which they are 
provided. 
 

A. Prohibitions and Receiving Water Limitations 
 
The following legal authority applies to section A: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  The Water Quality Control Plan for the San Diego Basin 
(Basin Plan) contains the following waste discharge prohibition:  “The discharge of 
waste to waters of the state in a manner causing, or threatening to cause a condition 
of pollution, contamination, or nuisance as defined in CWC section 13050, is 
prohibited.” 
 
CWC section 13050(l) states “(1) ‘Pollution’ means an alteration of the quality of 
waters of the state by waste to a degree which unreasonably affects either of the 
following:  (A) The water for beneficial uses.  (B) Facilities which serve beneficial uses.  
(2) ‘Pollution’ may include “contamination.” 
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CWC section 13050(k) states “Contamination’ means an impairment of the quality of 
waters of the state by waste to a degree which creates a hazard to public health 
through poisoning or through the spread of disease.  ‘Contamination’ includes any 
equivalent effect resulting from the disposal of waste, whether or not waters of the 
state are affected.” 
 
CWC section 13050(m) states “Nuisance’ means anything which meets all of the 
following requirements:  (1) Is injurious to health, or is indecent or offensive to the 
senses, or an obstruction to the free use of property, so as to interfere with the 
comfortable enjoyment of life or property.  (2) Affects at the same time an entire 
community or neighborhood, or any considerable number of persons, although the 
extent of the annoyance or damage inflicted upon individuals may be unequal.  (3) 
Occurs during, or as a result of, the treatment or disposal of wastes.”   
 
CWC section 13241 requires each Regional Water Board to “establish such water 
quality objectives in water quality control plans as in its judgment will ensure the 
reasonable protection of beneficial uses and the prevention of nuisance […].” 
 
 CWC section 13243 provides that “A regional board, in a water quality control plan or 
in waste discharge requirements, may specify certain conditions or areas where the 
discharge of waste, or certain types of waste, will not be permitted.”   
 
 CWC section 13263(a) provides that waste discharge requirements prescribed by the 
San Diego Water Board implement the Basin Plan. 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(A - D) require municipalities to 
implement controls to reduce pollutants in storm water runoff from commercial, 
residential, industrial, and construction land uses or activities. 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(A - D) require municipalities to 
have legal authority to control various discharges to their MS4. 
 
Federal NPDES regulation 40 CFR 122.44(d)(1) requires municipal storm water 
permits to include any requirements necessary to “[a]cheive water quality standards 
established under section 303 of the CWA, including State narrative criteria for water 
quality.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be 
discharged at a level which will cause, have reasonable potential to cause, or 
contribute to an excursion above any State water quality standard, including State 
narrative criteria for water quality.” 
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Section A of the Order combines two previously distinct requirement sections – 
Prohibitions and Receiving Water Limitations.  These sections have been combined 
into one section for organization purposes and to reduce redundancy, since both 
sections address the same issue.  These changes have no net effect on the 
implementation and enforcement of the Order. 
 
Section A.3 describes the “iterative process.” The Copermittees must reduce the 
discharge of storm water pollutants to the MEP and ensure that their MS4 discharges 
do not cause or contribute to violations of water quality standards.  If the Copermittees 
have reduced storm water pollutant discharges to the MEP, but their discharges are 
still causing or contributing to violations of water quality standards, the Order provides 
a clear and detailed process for the Copermittees to follow.  This process is often 
referred to as the "iterative process" and can be found at section A.3.  The language of 
section A.3 is prescribed by the State Water Board and is included in MS4 permits 
statewide.  Section A.3 essentially requires additional BMPs to be implemented until 
MS4 storm water discharges no longer cause or contribute to a violation of water 
quality standards.   
 
The State Policy with respect to maintaining high quality waters has been added to 
clarify that discharges from the MS4 that cause or contribute to a violation of the Policy 
for high quality waters is prohibited. 
 
The Copermittee must notify the San Diego Water Board of storm water discharges 
that are causing or contributing to an exceedance of applicable water quality 
standards.  This notification can be in the form of an email or letter, with a summary of 
the pollutants in the storm water discharge that are exceeding the applicable water 
quality standards, and where and when the exceedances occurred.  After notification 
is provided to the San Diego Water Board, the Copermittee must submit a report that 
describes the BMPs that are currently being implemented and the additional BMPs 
that will be implemented by the Copermittee to prevent or reduce the pollutants in the 
storm water discharge from causing or contributing to the exceedances of the 
applicable water quality standards.  The report is separate from the notification and 
may be submitted with the Annual Report, unless the San Diego Water Board requests 
an earlier submittal of the report. 
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B. Non-Storm Water Discharges 
 
The following legal authority applies to section B: 
 
Broad Legal Authority:  CWA sections 402, 402(p)(3)(B)(ii-iii), CWC section 13377, 
and Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F), 40 CFR 
122.26(d)(2)(iv) and 40 CFR 122.44.   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B) 
requires MS4 operators “to detect and remove (or require the discharger to the 
municipal separate storm sewer to obtain a separate NPDES permit for) illicit discharges 
and improper disposal into the storm sewer.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(1) provides that the 
Copermittees shall prevent all types of illicit discharges into the MS4 except for certain 
non-storm water discharges.   
 
Section B of the Order has been reworded to simplify and clarify the requirements for 
addressing non-storm water discharges that are not prohibited.  This rewording has no 
net effect on the implementation and enforcement of the Order. 
 
Section B.2 identifies categories of non-storm water discharges that do not have to be 
addressed as illicit discharges unless identified by a Copermittee or the San Diego 
Water Board as a category that is a source of pollutants to waters of the U.S.  If a 
Copermittee or the San Diego Water Board identifies a category of non-storm water 
discharges as a source of pollutants to waters of the U.S., the category must be 
addressed through a program, including inspections, to implement and enforce an 
ordinance, orders, or other similar means to prevent illicit discharges to the MS4.159   
 
The program includes enforcement of an ordinance, orders, or other legal authority 
that prohibits the category of non-storm water discharges from entering the MS4.  
Implementation of the program is through the IC/ID program, described in Directive 
F.4, which includes requirements for investigating/inspecting illicit discharges and 
enforcing the ordinance, orders, or other legal authority that prohibits the category of 
non-storm water discharges from entering the MS4. 
 
The federal regulations list several categories of non-storm water discharges or flows 
that do not have to be addressed by the program unless a Copermittee or the San 
Diego Water Board identifies a category as a source of pollutants to waters of the U.S.  
These categories are often referred to as “exempt” discharges that are “allowed” to be 
discharged into the MS4.  There are two types of categories of non-storm water 
discharges or flows that are considered “exempt”: 1) anthropogenic (e.g., water line 

                                            
159 Code of Federal Regulations Title 40 section 122.26(d)(2)(iv)(B)(1) 

RB-AR52502



Fact Sheet/Technical Report for  November 10, 2010 
Order No. R9-2010-0016  Page 108 of 199 

 

DIRECTIVES B  

flushing, air conditioner condensate), and 2) non-anthropogenic (e.g., springs, rising 
ground water).   
 
For “exempt” anthropogenic categories of non-storm water discharges or flows that are 
identified as sources of pollutants to waters of the U.S., those categories become illicit 
discharges and are no longer “allowed” to be discharged to the MS4.  The IC/ID 
program addresses those discharges (i.e. investigation of illicit discharges and 
enforcement of ordinances prohibiting illicit discharges to the MS4). 
 
For “exempt” non-anthropogenic discharges or flows that are identified as sources of 
pollutants to waters of the U.S., the IC/ID program cannot be fully implemented with 
enforcement.  Categories of non-storm water discharges or flows that originate due to 
a natural source (e.g., springs or rising ground water) can be investigated and 
identified, but it would be difficult to enforce ordinances prohibiting these discharges to 
the MS4.  In these cases, the Copermittee may need to implement other control 
measures to prevent the illicit discharges from non-anthropogenic sources from 
entering the MS4 (e.g., sealing the storm drains to prevent infiltration). 
 
The IC/ID program also identifies categories of “exempt” non-storm water discharges 
that are sources of pollutants to waters of the U.S.  If an individual discharge within a 
category of “exempt” non-storm water discharges is found to be an isolated incidence 
or source of pollutants and not representative of the category as a whole, the entire 
category does not need to be removed from the list of “exempt” categories of non-
storm water discharges.  If, however, the Copermittees or the San Diego Water Board 
find that a pattern of isolated incidents or sources are consistently discharging 
pollutants to waters of the U.S. over a period of time, or throughout the region, the 
category must  be identified as a source of pollutants to waters of the U.S. warranting 
removal from the list of “exempt” categories of non-storm water discharges. 
 
The San Diego Water Board and several municipalities throughout the San Diego 
Region (e.g., cities and counties of Orange County and San Diego County) have 
reported and/or identified runoff originating from landscape irrigation as likely sources 
of dry weather flows conveying pollutants into their MS4s.  This is also supported by 
legislation (Assembly Bill 1881) recently enacted by the State of California, which has 
identified runoff resulting from over irrigation not only as a waste of water resources, 
but also as a source of pollutants to the state’s waterways.  Discharges from 
landscape irrigation have been identified by the San Diego Water Board and the 
Copermittees as a source of pollutants and conveyance of pollutants to waters of the 
United States in the following: 
 
• In educational materials developed by The Cities and County of Riverside “Only 

Rain in the Storm Drain” Pollution Prevention Program, the Landscape and Garden 
brochure states:  “Soil, yard wastes, over-watering [emphasis added] and garden 
chemicals become part of the urban runoff mix that winds it way through streets, 
gutters and storm drains before entering lakes, rivers, streams, etc.” 
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• In an educational survey developed by The Cities and County of Riverside “Only 
Rain in the Storm Drain” Pollution Prevention Program distributed at Public 
Outreach events, the answer to the question about where lawn irrigation water 
goes states:  “Water that leaves your lawn from irrigation…can pick up motor oil 
and grease from vehicles, excess fertilizer from your lawn, bacteria from pet waste, 
and excess pesticides from your yard.  These pollutants can be carried down 
streets and storm drains directly to our streams, lakes and rivers without 
treatment!” 
 

• In 2006, the State Water Board allocated Grant funding to the 
Smarttimer/Edgescape Evaluation Program (SEEP).  The project targets irrigation 
runoff by retrofitting existing development and documenting the conservation and 
runoff improvements.  The Grant Application states that “Irrigation runoff 
contributes flow & pollutant loads to creeks and beaches that are 303(d) listed for 
bacteria indicators”.  Furthermore, the grant application states that “Regional 
program managers agree that the reduction and/or elimination of irrigation-related 
urban flows and associated pollutant loads may be key to successful attainment of 
water quality and beneficial use goals as outlined in the Basin Plan and Bacteria 
TMDL over the long term”.  This is reinforced in the project descriptions and 
objectives: “Elevated dry-weather storm drain flows, composed primarily … of 
landscape irrigation water wasted as runoff, carry pollutants that impair recreational 
use and aquatic habitats all along Southern California’s urbanized coastline.  Storm 
drain systems carry the wasted water, along with landscape derived pollutants 
such as bacteria, nutrients and pesticides, to local creeks and the ocean.  Given 
the local Mediterranean climate, excessive perennial dry season stream flows are 
an unnatural hydrologic pattern, causing species shifts in local riparian 
communities and warm, unseasonal contaminated freshwater plumes in the near-
shore marine environment”.  The basis of this grant project is that over-irrigation 
(landscape irrigation, irrigation water and lawn watering) into the MS4 is a source 
and conveyance of pollutants.  In addition, they indicate that the alteration of 
natural flows is impacting the Beneficial Uses of waters of the State.  The results of 
this study can be applied broadly to any area where over-irrigation takes place, 
including Riverside County.  Preliminary results from the study indicate that that 
over-irrigation (landscape irrigation, irrigation water and lawn watering) into the 
MS4 is a source and conveyance of pollutants. 
 

• In the Watershed Action Plan Annual Report(s) for the 2006-2007 reporting period, 
submitted by the County of Orange, Orange County Flood Control District and 
Copermittees within the San Juan Creek, Laguna Coastal Streams, Aliso Creek, 
and Dana Point Coastal Streams Watersheds, the Orange County Copermittees, 
within their Watershed Action Strategy Table for Fecal Indicator Bacteria state that 
“Support programs to reduce or eliminate the discharge of anthropogenic dry 
weather nuisance flow throughout the […] watershed.  Dry weather flow is the 
transport medium for bacteria and other 303(d) constituents of concern”.  
Additionally, they state that “conditions in the MS4 contribute to high seasonal 
bacteria propagation in-pipe during warm weather.  Landscape irrigation is a major 
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contributor to dry weather flow, both as surface runoff due to over-irrigation and 
overspray onto pavements; and as subsurface seepage that finds its way into the 
MS4.” 
 

• In the Carlsbad Watershed Urban Runoff Management Program (WURMP) Fiscal 
Year 2008 Annual Report, submitted by the Carlsbad Watershed Copermittees 
(Cities of Carlsbad, Encinitas, Escondido, Oceanside, San Marcos, Solana Beach, 
and Vista, and the County of San Diego), the Carlsbad Watershed Copermittees 
state “The Carlsbad Watershed Management Area (WMA) collective watershed 
strategy identifies bacteria, sediment, and nutrients as high priority water quality 
pollutants in the Agua Hedionda (904.3 – bacteria and sediment), Buena Vista 
(904.2 – bacteria), and San Marcos Creek (904.5 – nutrients) Hydrologic Areas.  
Bacteria, sediment, and nutrients have been identified as potential discharges from 
over-irrigation.” 
 

• In Appendix D of the San Diego Bay WURMP 2007-2008 Annual Report, submitted 
by the San Diego Bay Watershed Copermittees (Cities of Chula Vista, Coronado, 
Imperial Beach, La Mesa, Lemon Grove, National City, and San Diego, the County 
of San Diego, the Port of San Diego, and the San Diego County Airport Authority), 
the San Diego Bay Watershed Copermittees identified over-irrigation of lawns from 
business and/or residential land uses as a likely pollutant source for bacteria, 
pesticides, and sediment. 
 

• On September 28, 2006 Governor Arnold Schwarzenegger approved Assembly Bill 
1881, The Water Conservation in Landscaping Act (AB 1881, Laird).  The act 
requires cities, counties, and charter cities and charter counties, to adopt 
landscape water conservation ordinances by January 1, 2010.  Additionally, the law 
required the Department of Water Resources (DWR) to prepare a Model Water 
Efficient Landscape Ordinance for use by local agencies.  The Water Efficient 
Landscape Ordinance was approved by the Office of Administrative Law on 
September 10, 2009.  All local agencies were required to adopt a water efficient 
landscape ordinance by January 1, 2010.  Local agencies could adopt the Water 
Efficient Landscape Ordinance developed by DWR, or an ordinance considered at 
least as effective as the Model Ordinance.  The Water Efficient Landscape 
Ordinance includes a requirement that local agencies prohibit runoff from irrigation 
(§ 493.2):  “Local agencies shall prevent water waste resulting from inefficient 
landscape irrigation by prohibiting runoff from leaving the target landscape 
[emphasis added] due to low head drainage, overspray, or other similar conditions 
where water flows onto adjacent property, non-irrigated areas, walks, roadways, 
parking lots, or structures.  Penalties for violation of these prohibitions shall be 
established locally.” 
 

• On October 08, 2009, the State of California Department of Water Resources 
issued a letter to all cities and counties within the State of California giving 
reminder of required adoption of the Water Efficient Landscape Ordinance.  The 
letter states that:  “Other benefits include reduced irrigation runoff, reduced 
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pollution of waterways [emphasis added], drought resistance, and less green 
waste.” 
 

• On December 18, 2009, the San Diego Water Board adopted Order. No. R9-2009-
0002, the fourth-term Orange County permit, which found that over-irrigation 
(landscape irrigation, irrigation water and lawn watering) into the MS4 is a source 
and conveyance of pollutants.  Landscape irrigation, irrigation water, and lawn 
watering were categories removed from the list of non-storm water discharges not 
prohibited to be discharged into the MS4. 

 
• The San Diego Water Board has responded to complaints about and observed 

runoff from over-irrigation entering the MS4s in the Riverside County portion of the 
San Diego Region. 

 
Several significant changes have been made to the list of categories of non-storm 
water discharges that do not have to be addressed as illicit discharges.  A footnote has 
been added to dechlorinated swimming pool discharges on the list to specify that this 
category does not include saline swimming pool discharges.  The list has been 
modified to remove the landscape irrigation, irrigation water and lawn watering 
“exempt” discharge categories (i.e. no longer “allowed” to enter the MS4).  Language 
has been also added to the section to clarify differences in the federal regulations 
under 40 CFR 122.26(d)(iv)(B) and for the authority of the Director (i.e. San Diego 
Water Board) in regards to identifying exempted discharges.  
 
Because the landscape irrigation, irrigation water and lawn watering “exempt” 
discharge categories have been removed from section B, per identification as a source 
and conveyance of pollutants to waters of the United States when discharged from the 
MS4, these illicit discharges must be addressed per 40 CFR 122.26(d)(iv)(B).  The 
San Diego Water Board is requiring these discharges be addressed as illicit 
discharges by the Copermittees.  This is consistent with the Federal Regulations (55 
FR 48037).  Thus, the discharges are to be prohibited via ordinance, order, or similar 
means and incorporated as part of the Copermittees IC/ID program.  
 
Section B.3 has been clarified by the recognition of building fire suppression system 
maintenance (e.g. fire sprinklers) as an illicit discharge.  The San Diego Water Board 
has found that such discharges contain waste, and as such the San Diego Water 
Board is requiring these discharges be addressed as illicit discharges by the 
Copermittees.  This is consistent with the Federal Regulations (55 FR 48037).  Thus, 
the discharges are to be prohibited via ordinance, order or similar means and 
incorporated as part of the Copermittees IC/ID program.  
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C. Non Storm Water Dry Weather Action Levels 
 
The following legal authority applies to section C: 
 
Broad Legal Authority:  CWA section 402, 402(p)(3)(B)(ii), CWC §13377. 40 CFR 
122.26(d)(2)(i)(B, C, E, and F), and 40 CFR 122.26(d)(2)(iv). 
 
Specific Legal Authority: 
CWA section 402(p)(3)(B)(ii) provides that MS4 permits “shall include a requirement to 
effectively prohibit non-storm water discharges into the storm sewers.” 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B) provides that the proposed 
management program “shall be based on a description of a program including a 
schedule, to detect and remove (or require the discharger to the municipal storm 
sewer to obtain a separate NPDES permit for) illicit discharges and improper disposal 
into the storm sewer.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(1) provides that the 
Copermittee include in its proposed management program “a program, including 
inspections, to implement and enforce an ordinance, orders or similar means to 
prevent illicit discharges to the municipal storm sewer system; this program description 
shall address all types of illicit discharges, however the [listed exempt] category of 
non-storm water discharges or flows shall be addressed where such discharges are 
identified by the municipality as sources of pollutants to waters of the United States.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(2) provides that the 
Copermittee include in its proposed management program “a description of 
procedures to conduct on-going field screening activities during the life of the permit, 
including areas or locations that will be evaluated by such field screens.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(3) provides that the 
Copermittee include in its proposed management program “procedures to be followed 
to investigate portions of the separate storm sewer system that, based on the results 
of the field screen, or other appropriate information, indicate a reasonable potential of 
containing illicit discharges or other sources of non-storm water.” 
 
Section C establishes non-storm water dry weather action levels (see also Finding 
C.14, Finding E.10, and the Discussion for those sections).   
 
Non-exempted, non-storm water discharges are to be effectively prohibited from 
entering the MS4 or become subject to another NPDES permit (see Federal Register, 
Vol. 55, No. 222, pg. 47995).  Conveyances which continue to accept non-exempt, 
non-storm water discharges do not meet the definition of MS4 and are not subject to 
section 402(p)(3)(B) of the CWA unless the discharges are issued separate NPDES 
permits.  Instead, conveyances that continue to accept non-exempt, non-storm water 
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discharges that do not have a separate NPDES permit are subject to sections 301 and 
402 of the CWA (see Federal Register, Vol. 55, No. 222, pg. 48037). 
 
The Order requires the sampling of a representative percentage of major outfalls and 
other identified stations within each hydrologic subarea.  While it is important to assess 
all major outfall discharges from the MS4 into receiving waters, to date the 
Copermittees have implemented a dry-weather monitoring program that has consisted 
of 4 water quality parameters collected in receiving waters, not major outfalls.  In the 
ROWD the Copermittees have proposed relocating IC/ID (non-storm water) monitoring 
sites to major outfalls and increasing the level of monitoring.  It is expected that the 
Copermittees will need to utilize current 303(d) listings, land use, the history of IC/ID 
complaints and the sensitivity of receiving waters in the selection and annual sampling 
of a representative percentage of major outfalls in accordance with the requirements 
under section C.4.  It is expected the selection of major outfalls will be done in 
conjunction with the Copermittees’ required updates to the MS4 map in section F.4.b 
of the Order. 
 
The Order requires an increase in the number and type of pollutants sampled in non-
storm water from major outfalls.  To date, Copermittees have not sampled major 
outfalls, only receiving waters, and sampling was limited to total dissolved solids, 
dissolved oxygen, pH, turbidity and specific conductance.  Additional sampling was 
generally, though not always, conducted by Copermittees if initial sampling exceeded 
a Copermittee threshold.  With the exception of dissolved oxygen, the current 
thresholds do not represent water quality objectives, as sampling may not trigger a 
threshold, but may still be exceeding a water quality objective.  This Order requires 
non-storm water discharges to be sampled for additional pollutants including indicator 
bacteria, nutrients (nitrate and phosphorous), Methylene Blue Active Substances 
(MBAS), pesticides and metals.  These pollutants are expected to be present in non-
storm water discharges, are pollutants for which receiving waters are 303(d) listed as 
impaired or have been identified as present through receiving water monitoring. 
 
Background and Rationale for Requirements 
The San Diego Water Board developed the requirements for dry weather, non-storm 
water action levels based upon an evaluation of existing controls, monitoring and 
reporting programs (effluent and receiving water), special studies, and based upon 
Findings C.1 C.3, C.4, C.6, C.7 and C.14.  In addition, the Copermittees’ ROWD 
supports the establishment of action levels which can be used in the effectiveness 
assessment program to ensure a minimum level of program implementation and 
identify shortcomings in their MS4 programs.160 
 

                                            
160 Riverside County Copermittees. 2009. Report of Waste Discharge (San Diego Region). 
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Water Quality Control Plan 
CWA section 303(c) requires the state to establish Water Quality Standards (WQS).  
WQS define the water quality goals of a water body, or part thereof, by designating 
their use or uses to be made of the water and by setting criteria necessary to protect 
those uses. 
 
The San Diego Water Board’s Water Quality Control Plan for the San Diego Basin 
(Basin Plan) designates beneficial uses, establishes water quality objectives, and 
contains implementation programs and policies to achieve those objectives for all 
waters addressed through the Basin Plan.  The Basin Plan was adopted by the San 
Diego Water Board on September 8, 1994, and was subsequently approved by the 
State Water Board on December 13, 1994.  Subsequent revisions to the Basin Plan 
have also been adopted by the San Diego Water Board and State Water Board. 
 
National Toxics Rule (NTR) and California Toxics Rule (CTR) 
The USEPA adopted the NTR on December 22, 1992, which was amended on May 4, 
1995, and November 9, 1999.  The CTR was adopted by USEPA on May 18, 2000,161 
and amended on February 13, 2001.162  These rules include water quality criteria for 
priority pollutants and are applicable to non-storm water discharges from the MS4.  
Criteria for 126 priority pollutants are established by the CTR.  USEPA promulgated 
this rule to fill a gap in California water quality standards that was created in 1994 
when a California court overturned the State’s water quality control plans containing 
criteria for priority toxic pollutants.  The federal criteria are legally applicable in the 
State of California for inland surface waters, enclosed bays and estuaries for all 
purposes and programs under the CWA. 
 
Antidegradation Policy 
Section 131.12 of 40 CFR requires that the State water quality standards include an 
antidegradation policy consistent with the federal policy.  The State Water Board 
established California’s antidegradation policy in State Water Board Resolution 
No. 68-16.  Resolution No. 68-16 incorporates the federal antidegradation policy 
where the federal policy applies under federal law.  Resolution No. 68-16 requires that 
existing quality of waters be maintained unless degradation is justified based on 
specific findings.  The Regional Water Boards’ Basin Plans implement, and 
incorporate by reference, both the State and federal antidegradation policies.  
Permitted non-storm water discharges from the MS4 are consistent with the 
antidegradation provision of 40 CFR section 131.12 and State Water Board Resolution 
No. 68-16. 
 

                                            
161 Federal Register / Vol. 65, No. 97 / May 18, 2000 / Rules and Regulation P. 31861-31719; Code of Federal 
Regulations Title 40 Part 131 
162 Federal Register / Vol. 66, No. 30 / February 13, 2001 / Rules and Regulation P. 9960-9962; Code of Federal 
Regulations Title 40 Part 131 
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Sources of Drinking Water Policy 
State Water Board Resolution No. 88-63 establishes state policy that all waters, with 
certain exceptions, should be considered suitable or potentially suitable for municipal 
and domestic supplies.  Requirements of this Order include action levels, where 
appropriate, reflecting municipal and domestic supply use as all waters within the 
County of Riverside under this Order are specifically assigned municipal and domestic 
supply as a Beneficial Use. 
 
Monitoring and Reporting 
40 CFR section 122.48 requires that all NPDES permits specify requirements for 
recording and reporting monitoring results.  Sections 13267 and 13383 of CWC 
authorize the Regional Water Boards to require technical and monitoring reports.  The 
Monitoring and Reporting Program establishes monitoring and reporting requirements 
to implement state and federal regulations.  The Monitoring and Reporting Program 
can be found as Attachment E of the Order. 
 
Dilution or Mixing Zones 
In order to protect the Beneficial Uses of receiving waters from pollutants as a result of 
non-storm water MS4 discharges, this Order does not provide for a mixing zone or a 
zone of initial dilution except when the discharge is to the surf zone. 
 
The San Diego Region has predominantly intermittent and ephemeral rivers and 
streams (Inland Surface Waters) which vary in flow volume and duration at spatial and 
temporal scales.  Therefore, it is assumed that any non-storm water discharge from 
the MS4 into the receiving water is likely to be of a quantity and duration that does not 
allow for dilution or mixing.  For ephemeral systems, non-storm water discharges from 
the MS4 are likely to be the only surface flows present within the receiving water 
during the dry season.  Additionally, all surface waters within the jurisdiction of this 
Order have been designated in the Basin Plan with municipal supply (MUN) as a 
beneficial use. 
 
It is appropriate to base numeric action levels for dry weather non-storm water 
discharges on these considerations. 
 
Establishment of Action Levels 
Action levels in the Order are based upon numeric or narrative water quality objectives 
and criteria as defined in the Basin Plan and the State Policy for Implementation of 
Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of 
California (State Implementation Policy or SIP).  The San Diego Water Board 
recognizes that use of action levels will not necessarily result in detection of all 
unauthorized sources of non-storm water discharges because there may be some 
discharges in which pollutants do not exceed established action levels. 
 
In June of 2006, the State Water Board’s Blue Ribbon Storm Water Panel released its 
report titled ‘The Feasibility of Numerical Effluent Limits Applicable to Discharges of 
Storm Water Associated with Municipal, Industrial and Construction Activities.’  The 
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report only examined numerical limits as applied to storm water and not non-storm 
water.  In the recommendations, the Blue Ribbon panel proposed storm water action 
levels which are computed using statistical based population approaches.  For 
example, section D of the Permit uses a recommended statistical approach to develop 
storm water action levels.  The Blue Ribbon panel did not examine the efficacy of 
action levels or recommendations for development of action levels for non-storm water 
discharges. 
 
For discharges to inland surface waters, action levels are based on the USEPA water 
quality criteria for the protection of aquatic species, the USEPA water quality criteria 
for the protection of human health, water quality criteria and objectives in the 
applicable State plans, effluent concentration available using best available 
technology, and 40 CFR 131.38.  Since the assumed initial dilution factor for the 
discharge is zero and a mixing zone is not allowed, a non-storm water discharge from 
the MS4 could not cause an excursion from numeric receiving water quality objectives 
if the discharge is in compliance with the action levels contained in the Order.   
 
Dry weather monitoring of non-storm water conducted in receiving waters under the 
previous Order (Order No. R9-2004-001), which relies on BMPs as controls to protect 
water quality standards, has identified the presence of pollutants commonly found in 
non-storm water discharges.  Monitoring of Indicator Bacteria, pH, Dissolved Oxygen, 
Phosphorus, Nitrate, Turbidity, Methylene Blue Active Substances (MBAS), and 
metals in receiving waters has shown concentrations that exceed state water quality 
criteria.  It is appropriate to establish numeric action levels for these pollutants to 
ensure that the Copermittees are complying with the requirement to effectively prohibit 
all types of unauthorized non-storm water discharges into the MS4s.  
 
Water Quality Limited Segments on the current 303(d) list (2008) within the jurisdiction 
of this Order have been identified due to exceedances of Sulfate and Total Dissolved 
Solids criteria from a source which is currently unknown (see Table 2).  These 
pollutants are not monitored for in non-storm water effluent under the current non-
storm water MS4 monitoring program. While this Order does not establish a numeric 
action level for these constituents at this time, this Order now requires non-storm water 
MS4 discharge monitoring to include monitoring for Sulfates, Total Dissolved Solids, 
and Chlorides. 
 
Priority pollutants analyzed included Cadmium, Copper, Chromium, Lead, Nickel, 
Silver and Zinc.  These priority pollutants are likely to be present in non-storm water 
MS4 discharges (see Finding C.3) though dissolved metal effluent monitoring was not 
conducted under the previous Order.  The most stringent applicable water quality 
criteria have been identified for these seven metals and, excluding Chromium (VI), and 
all are dependent on receiving water hardness. The conversion factors for Cadmium 
and Lead are also water hardness dependent (40 CFR 131.38(b)(2)).  These levels 
are established as the action levels for these constituents. 
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While effluent monitoring is not available from the previous Order, the monitoring that 
was done for metal concentrations in receiving waters often lacked a measurement of 
receiving water hardness.  Due to the multiple point source discharges of non-storm 
water from the MS4, a discharge may enter a receiving water whose hardness will 
vary temporally.  In addition, hardness may vary spatially within and among receiving 
waters.   
 
However, other information is available to determine the appropriateness of an action 
level.  Existing monitoring concentrations absent of receiving water data, no dilution 
credit or mixing zone allowance, current 303(d) listings of receiving waters for other 
pollutants, receiving water monitoring data, and the classification of waters as critical 
habitat for endangered and species of concern, provide evidence that NALs are 
appropriate for these priority pollutants at this time in order to ensure that the 
Copermittees comply with the requirement to effectively prohibit all types of 
unauthorized non-storm water discharges into the MS4s. 
 
Existing receiving water pollutant concentration data (see attachment F) provides 
evidence that it is appropriate to include NAL based comparisons to water quality 
criteria given observed hardness levels, assumption of a conservative hardness level 
when data is absent, or designation of receiving waters as having MUN as a beneficial 
use.  Although dry weather receiving water data is limited (see attachment F), data has 
been collected that documents exceedances of CTR criteria for Lead, Nickel, and 
Copper given the measured hardness for the receiving water. Absent receiving water 
hardness, Zinc has been detected in receiving waters at concentrations which may be 
in exceedance of CTR criteria depending on receiving water hardness.  Additionally, 
Cadmium and Chromium were detected at elevated levels, though the concentrations 
were within CTR criteria given the observed receiving water hardness.  However, 
these detections typically coincided with detections of other exceedances of water 
quality standards for other pollutants, including metals. Chromium and Nickel were 
also detected at levels that did not exceed CTR, but did exceed Maximum 
Contaminant Levels (MCLs) for receiving waters. 
 
As discussed, inland surface waters have conservatively been allotted a mixing zone 
and dilution credit of zero.  As such, any discharge of these priority pollutants is likely 
to impact the receiving water, regardless of the quantity or rate of discharge. 
 
As discussed in Finding C.7 and discussion, multiple receiving waters within the 
County of Riverside are 303(d) listed for a number of pollutants, including toxicity.  The 
303(d) listing of a water body as impaired provides evidence that the receiving 
water(s) are already experiencing negative impacts.  These water quality limited 
segments are more susceptible to degradation from the synergistic addition of more 
pollutants, even from upstream discharges.  It is therefore appropriate to include NALs 
designed to ensure that the Copermittees are complying with the requirement to 
effectively prohibit all types of unauthorized discharges of non-storm water into the 
MS4s. 
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Copermittees have monitored the receiving waters for MS4 discharges pursuant to 
requirements under Order No. R9-2004-001.  Dry weather receiving water data 
indicates poor conditions within waters receiving non-storm water MS4 discharges.  
Bioassessment conducted under the Order (2004-present) has documented all non-
reference sites as consistently having poor or very poor IBI scores, likely due in part to 
receiving water chemistry and toxicity163.  
 
Receiving waters and downstream receiving waters within the jurisdiction of this Order 
contain species and/or are classified as critical habitat (or are exempted pursuant to 
Integrated National Resource Management Plans) for endangered, threatened, and 
state species of special concern including, but not limited to,  E. newberryi, A. 
marmorata pallida, and G. orcutti. 
 
Furthermore, the Santa Margarita River has been designated with the RARE beneficial 
use. 
 
Dry Weather Non-Storm Water Action Levels Calculations for Discharges to Inland 
Surface Waters 
 
On the basis of the foregoing discussion, the NALs were calculated with the following 
considerations and assumptions: 

 
No dilution credit is considered for the discharge.  Therefore, the discharge 
must comply with the Water Quality Objective at the point of discharge. 
 
For NALs based on CTR, implementation was done using the procedure list as 
outlined in the State Implementation Plan (SIP) (see below example). 

 
NAL CTR/SIP Calculation – Chromium VI Example: 
 
Criteria for Priority Toxic Pollutants in the State of California is described in the CTR 
table listed in 40 CFR 131.38. 
 

                                            
163 Riverside County Copermittees 2007-08 and 2008-09 Annual Progress Reports. 
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Freshwater criterion maximum concentration (CMC)  = 16 ug/L 
Freshwater criterion continuous concentration (CCC)  = 11 ug/L 
 
These criteria are expressed in terms of the dissolved fraction of the metal in the water 
column. [See footnote “m” to Table in paragraph (b)(1) of 40 CFR 131.38]. 
 
40 CFR 122.45(c) requires that this Order include effluent limitations as total 
recoverable concentration; therefore it is appropriate to include action levels also as 
total recoverable concentration. 
 
The SIP requires that if it is necessary to express a dissolved metal value as a total 
recoverable and a site-specific translator has not yet been developed, the San Diego 
Water Board shall use the applicable conversion factor from 40 CFR 131.38. 
 
The term “Conversion Factor” (CF) represents the recommended conversion factor for 
converting a metal criterion expressed as the total recoverable fraction in the water 
column to a criterion expressed as the dissolved fraction in the water column. 
 
Total recoverable concentration * CF = Dissolved concentration criterion 
 
or 
 
Total recoverable concentration = Dissolved concentration criterion/ CF 
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CF for Chromium VI = .982 and .962, so the total recoverable concentrations for 
chromium VI: 
16 ug/L dissolved (CMC)/ 0.982 (CF) = 16.3 ug/L total recoverable CMC 
11 ug/L dissolved (CCC) / 0.962 (CF) = 11.4 ug/L total recoverable CCC 
 
Effluent Variability multiplier and Coefficient of Variation (CV) 
For each concentration based on an aquatic life criterion, the long-term average (LTA) 
is calculated by multiplying the concentration with a factor that adjusts for effluent 
variability.  The multiplier can be found in Table 1 of the SIP.  Since this Order does 
not have existing data to properly conduct a variability analysis in accordance with the 
SIP, the CV has been set equal to 0.6 per SIP requirements.  The current effluent data 
is limited due to the small number of representative outfalls sampled, the lack of 
outfalls discharging to representative water bodies within the Region, and the targeted 
nature of the sampling design. 
 
Based upon a CV of 0.6, Table 1 of the SIP requires an effluent variability as follows: 
Acute Multiplier = 0.321  
Chronic Multiplier  = 0.527 
 
The long-term average (LTA) is calculated by multiplying the total recoverable 
concentrations for zinc with the acute and chronic multipliers: 
LTA Acute  = 16.3 ug/L * 0.321 = 5.23 
LTA Chronic  = 86 11.4 ug/L * 0.527 = 6.01 
 
The maximum daily action level (MDAL) and average monthly action level (AMAL) will 
be based on the most limiting of the acute and chronic LTA, in the case for chromium 
VI the most limiting LTA is the acute of 5.23 ug/L 
 
NALs are calculated by multiplying the most limiting LTA with a multiplier that adjusts 
for the averaging periods and exceedance frequencies of the criteria and the effluent 
limitations.  The multiplier can be found in Table 2 of the SIP.  Since this Order has 
insufficient data, the CV has been set to 0.6 and since sampling frequency is four 
times a month or less, n has been set equal to 4 per the SIP. 
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Therefore, from Table 2 of the SIP, the LTA multipliers will be as follows: 
MDAL Multiplier = 3.11 
AMAL Multiplier = 1.55 
 
The MDAL and AMAL limits are calculated by multiplying the LTA with an LTA 
multiplier for each limit: 
MDAL = 5.23 ug/L * 3.11 = 16 ug/L 
AMAL = 5.23 ug/L * 1.55 = 8.1 ug/L 
 
Whole Effluent Toxicity (WET) Testing Requirements 
A WET limit is required if a discharge causes, has a reasonable potential to cause, or 
contributes to an exceedance of applicable water quality standards, including numeric 
and narrative.  Since these types of discharges are prohibited under this Order, WET 
limits are not applicable. 
 
Discussion of AMALs, MDALs and Instantaneous Maximums 
Where practical, action levels in this Order have been expressed as both AMALs and 
MDALs.  Certain action levels may not practicably be expressed as AMALs and 
MDALs due to specific Basin Plan water quality objective language, sampling 
requirements and/or a lack of Criteria.  Based upon the likely sampling frequency of 
the Copermittees, the frequency of sampling will occur such that grab samples are 
taken once per sampling day. This single sample would then be subject to MDALs and 
Instantaneous Maximum levels.  In this case, the more conservative action level would 
apply.  In addition, it is expected that some effluent monitoring will occur less than or 
equal to once per month.  In this scenario, the MDAL, AMAL and Instantaneous 
Maximum levels would need to be met based upon one sample (unless sampling did 
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not occur).  For some Basin Plan water quality objectives, AMALs have been excluded 
and only MDALs/Instantaneous Maximums set to prevent redundancy in action levels. 
 
Compliance with Action Levels (Priority Pollutants) 
Compliance with action levels shall be determined as follows: 
 
Dischargers shall be deemed out of compliance with this Order if the Copermittee 
failed to take the prescribed action in response to a concentration of the priority 
pollutant in the monitoring sample that is greater than the action level and greater than 
or equal to the reported Minimum Level (exceedance of an action level).  Regardless 
of the Copermittee’s actions in response to an exceedance, they are still subject to the 
prohibitions found in sections A and B of the Order. 
 
When determining to take an action in response to the AMALs and more than one 
sample result is available in a month, the discharger shall compute the arithmetic 
mean unless the data set contains one or more reported determinations of “did not 
quantify” (DNQ) or “not detected” (ND).  In those cases, the discharger shall compute 
the median in place of the arithmetic mean in accordance with the following procedure: 
 
(1) The data set shall be ranked from low to high, reported ND determinations lowest, 

DNQ determinations next, followed by quantified values (if any).  The order of the 
individual ND or DNQ determinations is unimportant. 

 
(2) The median value of the data set shall be determined.  If the data set has an odd 

number of data points then the median is the middle value.  If the data set has an 
even number of data points, then the median is the average of the two values 
around the middle unless one or both of those points are ND or DNQ, in which 
case the median value shall be the lower of the two data points where DNQ is 
lower than a value and ND is lower than DNQ. 
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D. Storm Water Action Levels 
 
The following legal authority applies to section D: 
 
Broad Legal Authority:  CWA §402, §402(p)(3)(B)(iii), CWC §13377, 40 CFR 
§122.44, 40 CFR §122.26(d)(1)(iv), 40 CFR §122.26(d)(2)(i)(E and F), and 40 CFR 
§122.26(d)(2)(iii and iv). 
 
Specific Legal Authority: 
CWA section 402(p)(3)(B)(iii) provides that MS4 permits “shall require controls to 
reduce the discharge of pollutants to the maximum extent practicable, including 
management practices, control techniques and system, design and engineering 
methods and such other provisions as the Administrator or the State determines 
appropriate for the control of such pollutants.” 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(E and F) provides that the 
Copermittee “Require compliance with conditions in ordinances, permits, contracts or 
orders;” and  “Carry out all inspection, surveillance and monitoring procedures 
necessary to determine compliance and noncompliance with permit conditions …” 
 
Copermittees must conduct a comprehensive monitoring program as required under 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iii), including the collection of 
quantitative MS4 storm water effluent data from outfalls. 
 
Federal NPDES regulations 40 CFR 122.44 (d) provide that NPDES permits include 
any requirements necessary to “Achieve water quality standards,… including State 
narrative criteria for water quality.” 
 
Section D has been added to establish storm water action levels (see also Finding 
D.1.h and Discussion). 
 
Introduction 
The Copermittees’ ROWD supports the establishment of action levels which can be 
used in the effectiveness assessment program to ensure a minimum level of program 
implementation and identify shortcomings in their MS4 programs.164  Storm Water 
Action Level (SAL) concentrations, standards and constituents have been developed 
and incorporated into the monitoring requirements for wet weather.   
 

                                            
164 Riverside County Copermittees. 2009. Report of Waste Discharge (San Diego Region). 
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SAL Concentration/Standards  
SAL pollutant levels were developed from a regional subset of nationwide Phase I 
MS4 data by using USEPA Climate Zone 6 (arid west) data.165  Utilizing data from 
USEPA Climate Zone 6 resulted in SALs which closely reflect the environmental 
conditions experienced in Riverside County.  The localized subset of data includes 
sampling events from multiple Southern California locations including Orange, San 
Diego, Riverside, Los Angeles, and San Bernardino Counties.  The dataset includes 
samples taken from highly built-out impervious areas and from storm events 
representative of Southern California conditions.   
 
Additionally, utilization of regional data is appropriate due to the addition of data into 
the nationwide Phase I MS4 monitoring dataset in February 2008.  This additional data 
increased the number of USEPA Climate Zone 6 samples to more than 400, and 
included additional monitoring events within Southern California (see figure below). 
 
Sample Sizes Used to Calculate Storm Water Action Levels 
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In addition, the SALs reflect the water quality standards in the Basin Plan for the San 
Diego Region, the California Toxic Rule and USEPA Water Quality Criteria.  Since it is 
the goal of the SALs, through the iterative and MEP process, to have outfall storm 
water discharges meet all applicable water quality objectives, the list of constituents to 

                                            
165 Data used to develop SAL are provided in Attachment F to Order No. R9-2010-0016, and obtained from 
http://rpitt.eng.ua.edu/Research/ms4/mainms4.shtml 
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be tested and protocol for testing has been developed to provide a reference point to 
evaluate the iterative MEP process. 
 
SALs were developed based upon receiving water monitoring results and CWA 
section 303(d) impaired waters listings.  Nitrogen, Copper and Phosphorous are all 
pollutants for which receiving waters are 303(d) listed as impaired and for which 
sufficient data was available to develop SALs.  Additionally, receiving water 
monitoring, including from storm events monitored by the Copermittees, has 
demonstrated excursions and/or potential excursions, often absent receiving water 
hardness, above water quality criteria for turbidity (NTU), Cadmium, Lead, and Zinc.  
SALs were not developed for some pollutants for which receiving waters are 303(d) 
listed as impaired due to a lack of representative data available.  These pollutants are 
required to be monitored but are not subject to a SAL under the Order.  
 
Monitoring  
The SALs require the measurement of hardness and to provide more specificity in the 
assessment of samples with SALs for total metal concentrations.  While USEPA 
Climate Region 6 data includes a large sample size for concentrations of total metals, 
the impact the concentration will have on receiving waters will vary with receiving 
water hardness.  Since it is the goal of the SALs, through the iterative and MEP 
process, to have MS4 storm water discharges meet all applicable water quality 
objectives, the hardness of the receiving water should be used when assessing the 
total metal concentration of a sample.  Thus, when an exceedance of a SAL 
concentration is detected for a metal, the Copermittee must determine if that 
exceedance is above the existing applicable water quality limitation based upon the 
hardness of the receiving water.  The water quality limitations Copermittees must use 
to assess total metal SAL exceedances are the California Toxic Rule (CTR) and 
USEPA National Recommended Water Quality Criteria for Freshwater Aquatic Life 1 
hour maximum concentrations.  The 1 hour maximum concentration is to be used for 
comparison since it is expected to most replicate the impacts to waters of the State 
from the first flush following a precipitation event. 
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E. Legal Authority 
 
The following legal authority applies to section E: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority: Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(A) 
provides that the Copermittees shall develop and implement legal authority to “Control 
through ordinance, order or similar means, the contribution of pollutants to the 
municipal storm sewer by storm water discharges associated with industrial activity 
and the quality of storm water discharged from sites of industrial activity.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(D) provides that the Copermittees 
shall develop and implement legal authority to “Control through interagency 
agreements among coapplicants the contribution of pollutants from one portion of the 
municipal system to another portion of the municipal system.” 
 
Illicit discharge is defined under Federal NPDES regulation 40 CFR 122.26(b)(2) as 
“any discharge to a municipal separate storm sewer system that is not composed 
entirely of storm water except discharges pursuant to a NPDES permit (other than the 
NPDES permit for discharges from the municipal separate storm sewer) and 
discharges resulting from fire fighting activities.”   
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(A - D) require municipalities to 
implement controls to reduce pollutants in storm water runoff from commercial, 
residential, industrial, and construction land uses or activities. 
 
Federal NPDES regulation 40 CFR 122.26(d)(1)(ii) requires from the Copermittee “A 
description of existing legal authority to control discharges to the municipal separate 
storm sewer system.” 
 
Section E.1.b requires the Copermittees to prohibit all identified illicit discharges not 
otherwise allowed pursuant to section B.2 including but not limited to: 
 

(1) Sewage; 
(2) Discharges of wash water resulting from the hosing or cleaning of gas stations, 

auto repair garages, or other types of automotive services facilities; 
(3) Discharges resulting from the cleaning, repair, or maintenance of any type of 

equipment, machinery, or facility including motor vehicles, cement-related 
equipment, and port-a-potty servicing, etc.; 

(4) Discharges of wash water from mobile operations such as mobile automobile 
washing, steam cleaning, power washing, and carpet cleaning, etc.; 
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(5) Discharges of wash water from the cleaning or hosing of impervious surfaces in 
municipal, industrial, commercial, and residential areas including parking lots, 
streets, sidewalks, driveways, patios, plazas, work yards and outdoor eating or 
drinking areas, etc.; 

(6) Discharges of runoff from material storage areas containing chemicals, fuels, 
grease, oil, or other hazardous materials; 

(7) Discharges of pool or fountain water containing chlorine, biocides, toxic 
amounts of salt, or other chemicals; discharges of pool or fountain filter 
backwash water; 

(8) Discharges of sediment, pet waste, vegetation clippings, or other landscape or 
construction-related wastes; and 

(9) Discharges of food-related wastes (e.g., grease, fish processing, and restaurant 
kitchen mat and trash bin wash water, etc.). 

 
Section E.1.j has been added to the Order to ensure that BMPs implemented by third 
parties are effective.  Since the Copermittees cannot passively receive and discharge 
pollutants from third parties, the Copermittees must ensure discharges of storm water 
pollutants to the MS4 are reduced to the MEP.  In order to achieve this, the 
Copermittees must be able to ensure that effective BMPs are being implemented by 
requiring the third parties to document BMP effectiveness.  Regarding the 
Copermittees’ ability to require documentation and reporting from third parties, USEPA 
states “municipalities should provide documentation of their authority to enter, sample, 
inspect, review, and copy records, etc., as well as demonstrate their authority to 
require regular reports.”166 
 

                                            
166 USEPA, 1992.  Guidance Manual for the Preparation of Part 2 of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
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F. Jurisdictional Runoff Management Program 
 
F.1. Development Planning Component 
 
The following legal authority applies to section F.1: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWA section 402(a), CWC 
section 13377, and Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and 
F), 40 CFR 131.12, and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(2) 
provides that Copermittees develop and implement a management program which is 
to include “A description of planning procedures including a comprehensive master 
plan to develop, implement and enforce controls to reduce the discharge of pollutants 
from municipal separate storm sewers which receive discharges from areas of new 
development and significant redevelopment.  Such plans shall address controls to 
reduce pollutants in discharges from municipal separate storm sewers after 
construction is completed.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1) requires municipal storm water 
permits to include any requirements necessary to “[a]cheive water quality standards 
established under section 303 of the CWA, including State narrative criteria for water 
quality.” 
 
Sections F.1.a and F.1.b (General Plan and Environmental Review Process) require 
the Copermittees to update and revise their General Plan (or equivalent plan) and 
environmental review processes to ensure water quality and watershed protection 
principles are included.  The Copermittees are required to detail any changes to the 
General Plan or environmental review process in their Jurisdictional Runoff 
Management Program Annual Reports.  The General Plan must be updated to include 
water quality and watershed protection principles for all new development and 
redevelopment projects. 
 
The change made to these sections requires updating the General Plan and 
Environmental Review Process on an as-needed basis.  Each Copermittee has either 
updated, is in the process of updating, or has assessed its General Plan to ensure the 
General Plans include the required principles and are in compliance with Order No. 
R9-2004-001.   
 
Section F.1.c (Approval Process Criteria and Requirements) requires that all 
development projects (regardless of size) implement BMPs to reduce storm water 
pollutant discharges to the MEP.  Source control and site design BMP requirements 
were not clearly described in this section of Order No. R9-2004-001.  Additional detail 
has been added to this section to better describe the source control and site design 
BMPs needed for implementation.  This additional detail is consistent with the 
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requirements of the SSMP, also known in Riverside County as the Water Quality 
Management Plan (WQMP).  However, only source control and site design BMPs that 
apply to all types of development projects are required (e.g., properly designed trash 
storage areas).   
 
The requirements are consistent with Order No. R9-2004-001.  However, some 
elements are not contained in the current DAMP167 (e.g., buffer zones).  One 
exception is that Order No. R9-2004-001’s requirement that applicants must provide 
evidence of coverage under the General Industrial Permit has been removed, since 
industrial tenants for a development project are usually not known during the planning 
stage.   
 
The section has also been modified to reflect the prohibition of over-irrigation runoff to 
the MS4, as well as LID requirements.  Additionally, this section requires the use of 
native and/or low water use plants for landscaping, and rainwater harvesting, where 
feasible. 
 
Sections F.1.d and F.1.d.(1) (Standard Storm Water Mitigation Plans and Definition of 
Priority Development Project) require the Copermittees to review and update their 
SSMPs (also known in Riverside County as Water Quality Management Plans – 
WQMPs) for compliance with the Order.  The sections also require all Priority 
Development Projects falling under certain categories to meet SSMP requirements.  
The update is necessary to ensure that the Copermittees’ SSMPs are consistent with 
the changes that have been made to the Order’s SSMP requirements.  The 
requirement for the development/adoption of a Model SSMP has been removed since 
a model was completed and adopted in 2005. 
 
The SSMP section of the Order has been reformatted for clarity.  There are also some 
significant changes.  Changes have been made in response to USEPA program 
evaluations, recent BMP development and effectiveness studies, recent reports on the 
magnitude of problems caused by hydromodification, and reviews of annual reports 
and the ROWD submitted by the Copermittees. 
 
In addition, the Order requires that a one-acre threshold be phased in over two years 
for the priority development category.  This one-acre threshold was selected to be 
consistent with the State Water Board’s Phase II NPDES requirements for small 
municipalities (Order No. 2003-0005-DWQ).  The one-acre threshold is also included 
to be consistent with the State Water Board’s Construction General Permit (Order No. 
2009-0009-WQO), to ensure all Development Projects subject to the post-construction 
BMP requirements of the Construction General Permit will implement SSMP post-
construction BMP requirements.  The one-acre determination applies to the amount of 
ground area disturbed, not the total size of the parcel or project.  Each Copermittee 
may also lower this threshold if desired.  
 

                                            
167 Riverside County Copermittees.  Drainage Area Management Plan (DAMP)2006.  July 21, 2006.   

RB-AR52524



Fact Sheet/Technical Report for  November 10, 2010 
Order No. R9-2010-0016  Page 130 of 199 

 

DIRECTIVES F 

Section F.1.d.(2)  (Priority Development Project Categories) includes several changes 
to improve, simplify, and clarify the Priority Development Project categories.    
 
One of the most significant changes is that where a new Development Project feature, 
such as a parking lot, falls into a Priority Development Project Category, the entire 
project footprint is subject to SSMP requirements.  This criterion was not included in 
Order No. R9-2004-001.  It is included, however, in the Model San Diego SSMP that 
was approved by the San Diego Water Board in 2002.  It is included in this Order 
because existing development inspections by Riverside County municipalities show 
that facilities included in the Priority Development Project Categories routinely pose 
threats to water quality.  This permit requirement will improve water quality and 
program efficiency by preventing future problems associated with partly treated storm 
water runoff from redevelopment sites.  This approach to improving storm water runoff 
from existing developments is practicable because municipalities have a better ability 
to regulate new developments than existing developments.   
 
Another significant change is a new category for any new development projects that 
create 10,000 square feet or more of impervious surfaces (collectively over the entire 
project site).  This category applies to commercial, industrial, residential, mixed use, 
and public projects on private or public land.   
 
Section F.1.d.(2)(g) was modified to allow the Copermittees to develop a standard 
roadway design and post-construction BMP guidance document that could be used by 
the Copermittees in lieu of a project specific SSMP for each public works road 
construction project.  The guidance document must comply with the SSMP 
requirements, including the LID and hydromodification BMP requirements.  The 
roadway design and post-construction BMP guidance must be included in the updated 
SSMP, and may be utilized after the San Diego Water Board has determined that the 
updated SSMP is acceptable. 
 
Development of new industrial sites was not included as a category in the Priority 
Development Projects in Order No. R9-2004-001 because industrial NPDES 
requirements already establish storm water criteria.  Industrial sites are now included 
in the new development category of the Order to be consistent with Phase II rules and 
to close loopholes.   
 
Section F.1.d.(3) (Pollutants of Concern) requires Copermittees to update their 
procedures for identifying pollutants of concern for each Priority Development Project. 
This is important to do periodically because of changing water quality conditions and 
designations of impairments or areas of concern.  Furthermore Copermittees 
continually learn more about pollutant-generating activities as they conduct inspections 
and investigations, and that information must be incorporated into the SSMP process. 
 
Section F.1.d.(4) (Low Impact Development BMP Requirements) requires the 
Copermittees to require each Priority Development Project to implement low impact 
development (LID) BMPs to reduce the amount of polluted storm water runoff from 
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those sites.  The Copermittees’ ROWD proposes to revise the Riverside County Storm 
Water Quality BMP Design Handbook to incorporate LID design concepts.168  The 
primary approach in LID site design BMPs is to limit the permanent loss of existing 
infiltration capacity because loss of infiltration is a major contributor to wet weather 
pollution discharges.  General means to accomplish that goal include retaining natural 
infiltration areas of a site and limiting the amount of impervious surfaces.  The Order 
does not require a specific or relative amount of pervious surfaces be added to a 
project.  The Order seeks to retain on-site capture of the 85th percentile storm.  
 
The Copermittees must require LID BMPs to be implemented for each Priority 
Development Project, unless found to be technically infeasible.  LID BMPs must be 
formally considered during the plan review process for Priority Development Projects.  
The LID review process for each Priority Development Project is expected to include 
an assessment of LID BMP techniques to infiltrate, filter, store, evaporate, and/or 
retain runoff close to the source of the runoff.  The review process is also expected to 
include an assessment of the potential collection of storm water for on site and off site 
reuse opportunities.  In cases where LID BMPs are found to be technically infeasible, 
the Copermittees may grant a waiver to the Priority Development Project for all or a 
portion of the LID BMP requirements. 
 
The Order directs the Copermittees to require new development projects to employ 
certain classes of LID site design BMPs.  The required LID site design BMPs take 
advantage of features that are incorporated into the Priority Development Project, such 
as landscaping or walkways.  It also requires that projects seek to maintain natural 
water drainage features rather than instinctively convey water in buried pipes and 
engineered ditches that eliminate natural water quality treatment functions.  These 
types of site design BMPs are both effective and achievable.  
 
LID BMPs must be sized and designed to ensure onsite retention without runoff, of the 
volume of runoff produced from a 24-hour 85th percentile storm event (“design capture 
volume”).  This is consistent with other municipal storm water NPDES permits recently 
adopted by the Los Angeles and Santa Ana Water Boards, as well as the permit 
recently adopted by the San Diego Water Board for Orange County.  The requirement 
for a numerical BMP design standard is well established for treatment control BMPs 
and is required in permits throughout the nation such as in Pennsylvania, West 
Virginia, Georgia, and Washington D.C.  Since the 85th percentile storm event has 
previously been used as the numeric design standard for treatment control BMPs; the 
same size storm event can be applied as the numeric design standard for LID BMPs.  
The average 24-hour, 85th percentile rainfall for the Riverside County portion of the 
San Diego Region was calculated to be approximately 0.6 inches of rain.169 
 
The retention and restoration of natural drainage features, such as ephemeral 
streams, wetlands, and depressions, can be particularly important because small 
tributaries are essential to the maintenance of the chemical, biological, and physical 
                                            
168 Riverside County Copermittees. 2009. Report of Waste Discharge (San Diego Region). 
169 San Diego Water Board, 2004.  Fact Sheet/Technical report for Order No. R9-2004-001, dated July 14, 2004. 
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integrity of larger water bodies.170  The loss and modification of such natural water 
resources to accommodate post-development storm water management leads to 
direct and indirect adverse effects on water quality that are felt both on the project site 
and off the site within the watershed.171,172,173  Effects to aquatic beneficial uses from 
altered drainage features can occur downstream and upstream.  The length of 
upstream or downstream effect of channel modifications is dependant on the specific 
structure type and channel slope.174  For instance, road culverts can act as partial 
barriers to upstream distribution of native aquatic macroinvertebrates in urban 
streams, while bridges can provide adequate passage.175  As a result of the adverse 
effects to water quality and beneficial uses, the State of California nonpoint source 
pollution program management measures for urban areas includes limiting the 
destruction of natural drainage features and natural conveyance areas. 176  
Additionally, any project proposing to discharge dredge and/or fill material to waters of 
the United States and/or State is required to obtain a CWA section 401 Water Quality 
Certification and/or Waste Discharge Requirements from the San Diego Water Board 
or State Water Board. 
 
LID site design BMP options do not need to be costly.177  Some design options, such 
as concave vegetated surfaces or routing rooftop or walkway runoff to landscaped 
areas, are cost neutral.178  Other LID site design BMPs, such as minimizing parking 
stall widths or use of efficient irrigation devices, are oftentimes already required.  In 
addition, use of LID site design BMPs reduces storm water runoff quantity, allowing for 
treatment control BMPs and other storm water infrastructure on site to be smaller, 
therefore savings costs for both developers and municipalities.179,180   
 
Because of the potential economic and environmental benefits of using LID site 
design, the U.S. Department of Housing and Urban Development, Office of Policy 
                                            
170 Aquatic scientists comment letter (April 10, 2003) on the Advanced Notice of Proposed Rulemaking (ANPRM) on 
the Clean Water Act Regulatory Definition of “Waters of the United States.” (Docket ID No. OW-2002-0050).  This 
letter is a synthesis of scientific information regarding ephemeral, intermittent, and headwater streams.  It was 
written to USEPA by 85 leading aquatic scientists. 
171 Wright, Tiffany, et al. 2006.  Direct and Indirect Impacts of Urbanization on Wetland Quality.  Prepared by the 
Center for Watershed Protection for the USEPA Office of Wetlands, Oceans, an Watersheds.  81p. Available on-
line at http://www.cwp.org  
172 Konrad, Christopher P. and Derek K. Booth, 2005.  Hydrologic Changes in Urban Streams and Their Ecological 
Significance.  American Fisheries Society Symposium.  Vol. 45 pp.157-177. 
173 Coleman, Derrick, et al. 2005.  Effect of Increases in Peak Flows and Imperviousness on the Morphology of 
Southern California Streams. Technical Report No. 450 of the Southern California Coastal Water Research Project. 
174 Fischenich, J.C. 2001. "Impacts of stabilization measures,” EMRRP Technical Notes Collection (ERDC 
TNEMRRP- SR-32), U.S. Army Engineer Research and Development Center, Vicksburg, MS. 
http://www.wes.army.mil/el/emrrp 
175 Blakely, Tanya J., et al. 2006. Barriers To The Recovery Of Aquatic Insect Communities In Urban Streams 
Freshwater Biology Vol. 51(9), 1634–1645. 
176 California Nonpoint Source Encyclopedia, Management Measure 3.1.b. Runoff from Developing Areas, Site 
Development and Management Measure 3.3.a. Runoff from Existing Development, Existing Development. 
177 USEPA, 2000.  Low-Impact Development: A literature review.  EPA-841-B-00-005. 35p. 
178 Bay Area Stormwater Management Agencies Association., 1999.  Start at the Source.  Forbes Custom 
Publishing.  Available on-line at: http://www.scvurppp-w2k.com/basmaa_satsm.htm. pp. 149. 
179 National Association of Home Builders Research Center. Builders Guide to Low Impact Development. Available 
on-line at http://www.toolbase.org  
180 National Association of Home Builders Research Center. Municipal Guide to Low Impact Development.  
Available on-line at http://www.toolbase.org 
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Development and Research, developed “The Practice of Low Impact Development 
(LID)” to assist the housing industry during the land development process. 181  This 
document focuses specifically on technologies that affect both the cost impacts and 
environmental issues associated with land development.  Much of the report focuses 
on storm water management because LID storm water management systems can 
save capital costs for developers and maintenance costs for municipalities.182  The 
executive summary of the HUD report notes: 
 

This approach to land development, called Low Impact Development (LID), 
uses various land planning and design practices and technologies to 
simultaneously conserve and protect natural resource systems and reduce 
infrastructure costs. LID still allows land to be developed, but in a cost-effective 
manner that helps mitigate potential environmental impacts. LID is best suited 
for new, suburban development. 

 
Developers can use site and structure designs that reduce building footprints, 
decrease the amount of paved infrastructure, and provide for dispersed drainage and 
infiltration of runoff from impervious surfaces to reduce the effective impervious 
surface.183  The concept of effective impervious surface is important, because when 
runoff from these surfaces is directed to pervious areas rather to an impervious 
drainage system (i.e. curbs, gutters, street surfaces, storm drain pipes), it can infiltrate, 
evaporate, or be taken up by vegetation, thereby reducing the total volume of storm 
water runoff leaving a site. 
 
In addition to all the benefits discussed above, LID BMPs have several other 
advantages over conventional treatment control BMPs.  As previously discussed, 
implementing LID BMPs can save on maintenance costs for municipalities and 
property owners.  LID BMPs are typically easier to operate and maintain compared to 
conventional mechanical treatment control BMP technologies.  Because LID BMPs are 
easier to operate and maintain, they are also more reliable compared to conventional 
mechanical treatment control BMP technologies, thus more sustainable over the long 
term. 
 
Through its process of conditioning development projects under the CWA section 401 
Water Quality Certification program, the San Diego Water Board finds that the level of 
LID site design BMP implementation in the Order is feasible for all projects.  The LID 
BMP requirements will help ensure that LID site design BMPs are implemented for 
new development projects.  LID site design BMPs are a critical component of storm 
water runoff management at new development projects, since the LID BMPs provide 
multiple benefits including preservation of hydrologic conditions, reduction of pollutant 
discharges, cost effectiveness, and green space. 
                                            
181 U.S. Department of Housing and Urban Development, Office of Policy Development and Research, 2003.  The 
Practice of Low Impact Development.” Prepared by: NAHB Research Center, Inc. Upper Marlboro, Maryland. 
Contract No. H-21314CA. 
182 Ibid. Executive Summary, p.x. 
183 Bay Area Stormwater Management Agencies Association. 2003. Using Site Design Techniques to Meet 
Development Standards for Stormwater Quality. Available on-line at: http://www.basmaa.org/ 
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The Order provides the Copermittees with flexibility in implementing the LID site 
design BMP requirements by providing a LID BMP waiver program.  The Riverside 
County Copermittees plan on allowing the implementation of the LID BMPs contained 
in the Riverside County LID Design Manual if retention LID BMPs are found to be 
technically infeasible to retain all of the design capture volume.  Other LID BMP design 
and guidance manuals that are acceptable to the Copermittees and/or San Diego 
Water Board may also be considered. 
 
If retention LID BMPs and/or other LID BMPs are technically infeasible to retain and/or 
treat all or part of the design capture volume for a Priority Development Project, a 
waiver may be granted for the remaining portion of the design capture volume.  The 
waiver would allow the remaining portion of the design capture volume to be treated 
with conventional treatment control BMPs and some form of mitigation.   
 
The use of conventional treatment control BMPs for Priority Development Projects is 
expected to be allowed by the Copermittees on a very limited basis, and only when a 
Copermittee finds that LID BMPs are technically infeasible for retaining and/or treating 
the full design capture volume.  In such cases, the Copermittee may issue a waiver for 
the Priority Development Project from all or a portion of the LID BMP requirements.  
The LID BMP waiver program that must be developed and implemented by the 
Copermittee(s) is discussed below under section F.1.d.(7).  The criteria that the 
Copermittee(s) may use to make a finding of technical infeasibility for implementing 
LID BMPs are also discussed under section F.1.d.(7). 
 
Section F.1.d.(5) (Source Control BMP Requirements) requires that Priority 
Development Projects implement a minimum set of source control BMPs to protect the 
water quality of receiving waters from discharges of runoff from these projects.  This 
section has been added to provide more detail and clarify the Order’s requirements for 
source control BMPs.  The minimum source control BMPs listed as required by this 
section must be implemented by each Priority Development Project.  In cases where 
one or more of the minimum source control BMPs are not warranted as part of the site 
design for the Priority Development Project (e.g., no outdoor material storage and/or 
work areas), those source control BMPs are not expected to be implemented.   
 
Section F.1.d.(6) (Treatment Control BMP Requirements) includes several design 
requirements for any treatment control BMPs that are allowed to be implemented (i.e. 
granted a waiver for all or part of the LID BMP requirements) on Priority Development 
Projects.  These requirements are generally consistent with Order No. R9-2004-001, 
with two exceptions.  First, the Order limits the selections of methods used to 
determine the appropriate volume of storm water runoff to be treated.  The 
modification ensures that priority development project proponents utilize the most 
accurate information to determine the volume or flow of runoff which must be treated.   
   
Second, the Order requires that treatment control BMPs selected for implementation at 
Priority Development Projects have a removal efficiency rating that is ranked with high 
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or medium pollutant removal frequency for the project’s most significant pollutants of 
concern.  The requirement allows exceptions for those projects that, with a feasibility 
analysis, can justify the use of a treatment control BMP with a low removal efficiency 
for a Priority Development Project.  This requirement is needed because to date, the 
Copermittees have generally approved low removal efficiency treatment control BMPs 
without justification or evidence that use of higher efficiency treatment BMPs was 
considered and found to be infeasible.  Specifically, it has been found during audits of 
the Copermittees’ SSMP programs that many SSMP reports do not adequately 
describe the selection of treatment control BMPs.184  Moreover, USEPA’s contractor 
Tetra Tech, Inc. recommends that “project proponents should begin with the treatment 
control that is most effective at removing the pollutants of concern […] and provide 
justification if that treatment control BMP is not selected.”185   
 
In addition, treatment control BMPs must be designed and implemented with 
measures to avoid the creation of nuisance or pollution associated with vectors, such 
as mosquitoes, rodents, and flies.  Related guidelines are identified in guidance from 
CASQA.186  Additional considerations are outlined in publications from the California 
Department of Health Services and University of California Division of Agriculture and 
Natural Resources.187 
 
Section F.1.d.(7) (Low-Impact Development BMP Waiver Program) requires the 
Copermittees to develop, collectively or individually, a LID BMP waiver program.  For 
some Priority Development Project sites, it may be technically infeasible to implement 
the required LID BMPs to retain and/or treat the design capture volume due to the site 
constraints.  For this reason, the San Diego Water Board has added to the Order a 
requirement for the Copermittees to develop such a program.  The LID BMP waiver 
program would provide the opportunity for development projects to avoid partial or full 
LID BMP implementation in exchange for implementation of conventional treatment 
control BMPs and mitigation.  The program would maintain equal water quality benefits 
as properly implemented LID BMPs when partial LID BMPs are coupled with some 
form of mitigation.   
 
LID BMPs are not limited to infiltration BMPs, and may also include storage, 
evaporation, evapotranspiration, filtration, and/or on site reuse BMPs.  Thus, the San 
Diego Water Board expects that every site will be able to implement some form of LID 
BMPs to some extent.  The LID BMP waiver program is expected to be used by the 
Copermittees on a limited basis, and only when a Copermittee finds that LID BMPs are 
technically infeasible for retaining and/or treating the full design capture volume.  The 
Order provides several conditions under which a Copermittee may find that the 

                                            
184 PG Environmental, 2008.  Riverside County Flood Control and Water Conservation District and County of 
Riverside MS4 Inspection Report. 
185 Tetra Tech, Inc., 2005.  Program Evaluation Report –San Diego Standard Urban Storm Water Mitigation Plan 
(SUSMP) Evaluation.  P. 5. 
186 For example, see the California Stormwater BMP Handbook guidelines for Extended Detention Basins (TC-22) 
at http://www.cabmphandbooks.org. 
187 Marco Metzger.  “Managing Mosquitoes in Stormwater Treatment Devices.” University of California Division of 
Agriculture and Natural Resources Publication No. 8125.  Available at http://anrcatalog.ucdavis.edu. 
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implementation of LID BMPs to retain and/or treat the design capture volume is 
technically infeasible [see section F.1.d.(7)(b)(i)-(iii)].  The Copermittees are not limited 
to the conditions listed in the Order, and may identify other conditions in the SSMP 
that would allow a finding of technical infeasibility.   
 
Making a finding of technical infeasibility for the implementation of the LID BMP 
requirements on any Priority Development Project is at the discretion of each 
Copermittee through their SSMP plan review process.  For any project proponent that 
would like to receive a waiver for all or part of the LID BMP requirements, the 
Copermittees may require and/or use any information to make a finding of technical 
infeasibility.   
 
A separate technical report developed by the project proponent or the Copermittee to 
support a finding of technical infeasibility may not always be necessary to meet the 
requirements of this Order.  In most cases, it is expected that the information that is 
provided in the project proponent’s SSMP plan review documents (e.g., geotechnical 
reports, site design plans) will allow the Copermittees to determine whether or not it is 
technically feasible for LID BMPs to be implemented to retain and/or treat all or part of 
the design capture volume.  The reason(s) for a Copermittee making a finding a 
technical infeasibility and granting a LID BMP waiver for any project must be provided 
in the Annual Report. 
 
For Priority Development Projects that are granted a waiver for all or a portion of the 
LID BMP requirements, mitigation will be required to achieve water quality benefits 
that will be lost without the LID BMP retention and/or treatment.  Any LID BMP waiver 
program which allows development projects to forgo all or part of the LID BMP 
implementation requirements must include mitigation provisions which will achieve 
similar water quality benefits.  To ensure that this is the case for the LID BMP waiver 
program, minimum mitigation provisions for the program have been added to the 
Order. 
 
Mitigation can be achieved on site or off site.  On site mitigation may include additional 
sizing multipliers for conventional treatment control BMPs implemented on the site to 
treat a larger range of storm events to achieve the same or greater pollutant load 
removal expected from retention of the design capture volume.  Off site mitigation may 
include other pollutant treatment projects that are not located on the site that will 
achieve the same or greater pollutant removal expected from on site LID BMPs for the 
design capture volume.  For example, off site mitigation projects may include green 
streets projects, existing development retrofit projects, retrofit incentive programs, 
regional BMPs and/or riparian restoration projects.  Off site mitigation projects may 
also satisfy the Order’s retrofitting requirements in section F.3.d.  
 
In addition to these mitigation options, the Order allows the Copermittees to develop 
and propose additional forms of mitigation (e.g., pollutant credit system, mitigation 
fund) that could be implemented as part of the LID BMP waiver program by the 
Copermittee(s).  Any additional forms of mitigation proposed by the Copermittees 
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would be subject to approval by the San Diego Water Board Executive Officer prior to 
implementation. 
 
Section F.1.d.(8) (LID and Treatment Control BMP Standards) addresses a need for 
the Copermittees to develop and apply consistent criteria for the design and 
maintenance of structural treatment BMPs.  Correct BMP design is critical to ensure 
that BMPs are effective and perform as intended.  Without design criteria, there is no 
assurance that this will occur, since there is no standard for design or review.  As an 
example, Ventura County has developed a BMP manual that includes standard design 
procedure forms for BMPs.  Ventura County’s Technical Guidance Manual for Storm 
Water Quality Control Measures is available at 
http://www.vcstormwater.org/publications.htm.”188  CASQA also confirms the necessity 
of design criteria when it includes such criteria in its New Development and 
Redevelopment BMP Handbook.189  This issue is noted in the ROWD, and the 
Copermittees propose to develop standard design checklist/plans/details for selected 
source control and treatment BMPs.190 
 
Section F.1.d.(9) (Implementation Process) requires the Copermittee to implement a 
process to verify compliance with SSMP requirements.  The process must identify at 
what point in the planning process that projects must meet SSMP requirements and 
what are roles/responsibilities of municipal departments.  The intent of this 
requirement is to provide consistency in the application of the SSMP between the 
Copermittees. This requirement was included in previous Order No. R9-2004-001. 
 
Section F.1.d.(10) (Post-construction BMP Review) requires the Copermittees to keep 
their SSMP up to date with BMP effectiveness studies for low-impact design and 
treatment control BMPs.  This requirement will ensure that two important types of 
information be included in those efforts: Site design BMPs and treatment BMPs that 
are assessed as part of contracts with the State Water Board and San Diego Water 
Board.  Projects funded with such state grants must include effectiveness 
assessments using a quality assurance plan.  As a result, such studies generally 
provide reliable sources of local data and should be included in the SSMP. 
 
Sections F.1.e (BMP Construction Verification)requires the Copermittees to verify that 
the BMPs are being constructed for each Priority Development Project subject to 
SSMP requirements (SSMP project).  SSMP projects that improperly construct or fail 
to construct site design, source control, and treatment control BMPs can pose a 
significant threat to water quality.  Section F.1.e is included in response to 
recommendations from USEPA.191   
 

                                            
188 Ibid. 
189 California Stormwater Quality Association, 2003.  Stormwater Best Management Practice Handbook – New 
Development and Redevelopment.   
190 Riverside County Copermittees. 2009. Report of Waste Discharge (San Diego Region). 
191 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68845. USEPA 
recommends such practices in the Phase II storm water regulations, promoting “inspections during construction to 
verify BMPs are built as designed.” 
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In some cases SSMP projects may wish to allow occupancy and/or use of a portion of 
the site prior to full completion of the project.  Section F.1.e is not intended to require a 
project to be fully (i.e. all phases and areas) completed before the occupancy and/or 
intended use of a portion of the site is allowed.  A Copermittee, however, must verify 
that the BMPs designed to treat and control pollutants from the completed portion of 
the project are properly constructed before the occupancy and/or intended use of the 
completed portion is allowed.  The BMPs must be specifically designed to control 
pollutants from the completed portion of the site that will be occupied and/or used prior 
to the full completion of the SSMP project. 
 
Section F.1.f (BMP Maintenance Tracking) is included in the Order to ensure the 
continued effectiveness of the post-construction BMP requirements.  BMPs need to be 
properly constructed and adequately maintained to ensure that they are operating 
correctly and remain effective in removing pollutants from a project site’s runoff prior to 
discharging to receiving waters.  
 
To facilitate the tracking of BMP maintenance, each Copermittee must develop and 
maintain a database of Priority Development Projects subject to SSMP requirements 
(SSMP projects) and the post-construction BMPs implemented for each SSMP project.  
The inventory is not expected or required to include LID BMPs that are implemented 
on a lot by lot basis at single family residential houses.  The inventory, however, must 
include the post-construction BMPs for all other development or redevelopment SSMP 
project sites. 
 
The Order requires BMPs at all high priority SSMP project sites as well as all 
Copermittee project sites with BMPs to be inspected by the Copermittees annually.  
Other measures, verification methods, and inspection frequencies may be used for 
BMPs at lower priority SSMP project sites.  SSMP project sites with the highest 
potential for causing or contributing to a threat to water quality or an existing 
impairment of water quality are required to be inspected by the Copermittees on an 
annual basis.   
 
The prioritization of the SSMP project sites requiring inspections by the Copermittees 
will be developed by the Copermittees and reported in the updated JRMP.  The 
prioritization of SSMP project sites may be revised on an annual basis based on 
inspection findings, and the Copermittees must report changes in prioritization, and 
justification for each change, in the Annual Report.   
 
The Order includes several criteria that must be considered by the Copermittees in 
determining the priority of a SSMP project site’s threat to water quality.  Receiving 
waters that are listed as impaired by pollutants and/or with discharges exceeding 
action levels are water bodies most at risk for impairment of beneficial uses.  Thus, at 
a minimum, high priority SSMP projects must include sites that are known or 
suspected to generate pollutants in an area that is tributary (i.e. upstream within the 
same Hydrologic Subarea) to a receiving water body listed as impaired for those 
pollutants; and/or, a receiving water body where exceedances of action levels for 
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those pollutants are observed; and/or, a receiving water body where exceedances of 
NALs for those pollutants are observed and the Copermittee has not been able to 
identify the source. 
 
Section F.1.h (Hydromodification) expands and clarifies current requirements for 
control of MS4 discharges to limit hydromodification effects caused by changes in 
runoff resulting from development and urbanization.  The requirements are based on 
findings and recommendations of the Riverside County Storm Water Program,192 the 
Stormwater Monitoring Coalition (SMC),193,194 and the Storm Water Panel on Numeric 
Effluent Limits (Numeric Effluent Panel).195  Added specificity is needed due to the 
current lack of a clear standard for controlling hydromodification resulting from 
development.  More specific requirements are also warranted because 
hydromodification is increasingly recognized as a major factor affecting water quality 
and beneficial uses. 
 
Hydromodification is the change in a watershed’s runoff characteristics resulting from 
development, together with associated morphological changes to channels receiving 
the runoff.  As the total area of impervious surfaces increases, infiltration of rainfall 
decreases, causing more water to run off the surface and at a higher velocity than 
natural conditions.  While erosion in channels is a naturally occurring process, 
increased runoff rates, volumes, and velocities from developed areas can produce 
erosive flows in channels under rainfall conditions which are unnatural and were not 
previously problematic.  Moreover, runoff from developed areas increases the duration 
of time that channels are exposed to erosive flows.  The increase in the volume of 
runoff and the length of time that erosive flows occur ultimately intensify the amount 
and potential of channel erosion, subsequently causing changes in sediment transport 
characteristics and the hydraulic geometry (width, depth, and slope) of channels.196   
 
These types of changes have been documented in southern California.  It has been 
reported that researchers studying flood frequencies in Riverside County have found 
that increases in watershed imperviousness of only 9-22 percent can result in 
increases in peak flow rates for the two-year storm event of up to 100 percent.197  Such 
changes in runoff have significant impacts on channel morphology.  It has recently 
been found that ephemeral/intermittent channels in southern California appear to be 

                                            
192 Riverside County Copermittees. 2009. Report of Waste Discharge (San Diego Region). 
193 Coleman, Derrick, et al. 2005.  Effect of Increases in Peak Flows and Imperviousness on the Morphology of 
Southern California Streams. Technical Report No. 450 of the Southern California Coastal Water Research Project. 
194 Stein, Eric and Susan Zaleski. 2005.  Managing Runoff to Protect Natural Streams: The Latest Developments on 
Investigation and Management of Hydromodification in California. Proceedings of a special technical workshop co-
sponsored by California Stormwater Quality Association (CASQA), Stormwater Monitoring Coalition (SMC), and 
University of Southern California Sea Grant (USC Sea Grant).  Technical Report No. 475 of the Southern California 
Coastal Water Research Project. 
195 Storm Water Panel Recommendations to the California State Water Resources Control Board. 2006.  The 
Feasibility of Numeric Effluent Limits Applicable to Discharges of Storm Water Associated with Municipal, Industrial, 
and Construction Activities. 
196 Santa Clara Valley Urban Runoff Pollution Prevention Program, 2005.  Hydromodification Management Plan.  
P. 1-1. 
197 Schueler and Holland, 2000.  Storm Water Strategies for Arid and Semi-Arid Watersheds (Article 66).  The 
Practice of Watershed Protection. 
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more sensitive to changes in imperviousness than channels in other areas.  
Morphology of small channels in southern California was found to change with only 2-3 
percent watershed imperviousness, as opposed to 7-10 percent watershed 
imperviousness in other parts of the nation.198   
 
Sediment that would normally be eroded from the developed areas (i.e. naturally 
eroded if the area remained undeveloped) is typically coarser grained and deposited 
closer to the source.  Coarser grained sediments that are deposited also provide or 
contribute to habitat that is more hospitable to aquatic flora and fauna.   
 
Developed areas and increased impervious surface change the types and quality of 
sediment that are discharged in runoff to the channels under rainfall conditions, which 
can have an adverse impact on downstream habitats.  Sediment in runoff from 
developed areas and impervious surfaces are typically finer grained, which remains 
suspended for longer periods of time and can affect aquatic flora (e.g., reduce 
photosynthesis by limiting transmittance of light) and fauna (e.g., interfere with 
respiration).  Several types of pollutants generated on developed areas (e.g., 
pesticides, nutrients, bacteria, metals, hydrocarbons) also tend to adsorb on to finer 
grained sediments.  In addition, finer grained sediments get deposited further away 
from the source or point of discharge.  These changes in the characteristics and 
quality of the sediment in the runoff from developed areas also contribute to the 
hydromodification effects on downstream channels. 
 
Effects of hydromodification are evident in Riverside County and recognized by the 
Copermittees.  Analyses of bioassessment data within the San Diego Region has 
indicated that physical changes to stream channels caused by hydromodification are 
likely responsible, in part, for the low bioassessment scores in urbanized settings.199  
This pattern is consistent under Order No. R9-2004-001, although non-reference 
bioassessment monitoring was limited to two sites located at mass loading stations. 
These sites consistently exhibited poor or very poor IBI scores and sub-optimal or 
marginal habitat.  In addition to poor habitat, water chemistry and toxicity impacts were 
documented at mass and tributary loading stations, likely exacerbating the observed 
low IBI scores.200  It is important to recognize that the physical changes in stream 
channels are a direct result of MS4 discharges, but that two separate mechanisms are 
involved in bringing about those changes.  First, is a change in the flow regime caused 
by the increase in impervious surfaces and loss of natural conveyance systems.  
Discharges to receiving waters from the MS4 outfalls do not mimic the natural 
discharges from former tributaries to that receiving water, and the change results in 
erosion.  Second, the physical stream habitat in many places has been severely 
modified in order to efficiently convey those increased storm water discharges to the 
ocean.  Where streams are hardened and/or buried to convey storm water, they 

                                            
198 Coleman, et. al., 2005.  Effect of Increases in Peak Flows and Imperviousness on the Morphology of Southern 
California Streams.  P. iv. 
199 See San Diego Water Board Order No. R9-2009-002 Fact Sheet. 
200 Riverside County Copermittees Fiscal Year 2008-2009 Santa Margarita Watershed Annual Progress Report. 
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cannot provide adequate water quality and other necessary conditions to support 
beneficial uses.  Both of these issues are addressed in the Order. 
 
The Copermittees’ recognize the need to improve management of hydromodification.  
The ROWD proposes to revise the SSMP to incorporate additional information from 
ongoing hydromodification studies conducted by the SMC.  The Order allows the 
Copermittees to adopt criteria consistent with future SMC findings in the development 
of their Hydromodification Management Plan. 
 
Section F.1.h. requires the Copermittees to submit a draft Hydromodification 
Management Plan (HMP) on or before June 30, 2013.  This will provide the 
Copermittees over 2 years to develop the draft HMP.   
 
Section F.1.h (1) describes several elements that must be included in the HMP.  For 
example, the HMP must identify a method for assessing susceptibility of channel 
segments which receive runoff discharges from Priority Development Projects, and 
include a channel standard to ensure that the stability of the channel is not 
compromised as a result of discharges from the Priority Development Projects.  The 
HMP must also identify a range of flows where Priority Development Projects could 
cause hydromodification effects and subsequent stream instability.   
 
Maintaining the pre-development flows and durations from a Priority Development 
Project will significantly reduce the potential for increased erosion caused by 
development.  Loss of natural sediment that will be removed because of otherwise 
pervious areas covered by the impervious development and removal of pollutants in 
runoff from Priority Development Projects, however, can still increase the potential for 
increased erosion.  Runoff that is discharged from a project that lacks sediment 
becomes “sediment hungry” and can result in increased erosion upstream and 
downstream from the point of discharge.  Thus, the HMP must also identify a method 
and compensate for the loss of sediment supply that is expected due to development 
and include a performance and/or design standard that will be able to mitigate for that 
expected loss of sediment supply. 
 
The HMP must require Priority Development Projects to implement control measures 
(such as LID or detention basins) to prevent hydromodification and resultant 
degradation of stream conditions upstream and/or downstream of project sites.  To 
compare post-project flow rates and durations to pre-project flow rates and durations, 
the HMP must specify that the pre-development (naturally occurring) flow rates and 
durations shall be used when assessing pre-project conditions, so that the naturally 
occurring hydrology throughout the watershed is eventually restored. 
 
In cases where a stream has been armored with concrete, rip rap, or other man-made 
materials, the HMP shall require the assessment of a comparable soft-bottom channel 
as the channel standard, as opposed to using the characteristics of the hardened 
channel as the channel standard.  This is to ensure that hydromodification 
management measures are already in place should any portion of the hardened 
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channel be returned to its natural state, thereby restoring the physical integrity of the 
creek and its Beneficial Uses.  The only exceptions are for projects that discharge 
storm water runoff into underground storm drains or conveyance channels with bed 
and banks that have been concrete lined all the way to water storage reservoirs or 
lakes, where effects from hydromodification are not expected.  Other exceptions that 
are acceptable to the San Diego Water Board may be identified in the final HMP. 
 
The HMP must also include metrics for assessing impacts to downstream 
watercourses from Priority Development Projects, as well as assessing improvements 
to these watercourses.  The metrics must be able to assess changes to the channels 
as Priority Development Projects are developed and constructed in the watershed.  
Monitoring and evaluating changes to the physical conditions of the channels receiving 
runoff discharges from Priority Development Projects will provide the Copermittees 
data that can be used to determine whether or not the HMP is effective at reducing the 
increased erosive forces caused by development and impervious surfaces over time. 
 
In addition to metrics to assess changes to the physical conditions of the channels, the 
Copermittees must monitor and evaluate the biological conditions (e.g., habitat quality, 
benthic flora and fauna, IBI scores) of the channels.  This is because historic 
hydromodification impacts, such as concrete lining and channelization, are suspected 
to have impacted the natural physical habitat of urban streams resulting in low IBI 
scores.  The Copermittee’s 2008-2009 monitoring report indicated decreased IBI 
scores at mass loading stations below urbanized watersheds, in part due to marginal 
or suboptimal habitat.  The Monitoring and Reporting Program in the Order includes 
new requirements for monitoring of habitat for bioassessment, with the “Full” suite of 
physical/habitat characterization measurements found in the SWAMP Bioassessment 
Standard Operating Procedures being required with each bioassessment sample.  
Additional bioassessment sites are also required at locations higher in the watershed, 
which is expected to more closely reflect localized impacts. Therefore, the IBI scores 
required by the Monitoring and Reporting Program will be a useful metric in terms of 
assessing both impacts to streams from Priority Development Projects and 
improvements due to implementation of the HMP management measures.  The 
Copermittees may also develop or utilize other metrics and identify other monitoring 
locations that can be used to assess the effectiveness of the HMP on the physical and 
biological conditions of the channels. 
 
In addition to the control measures that must be included in the HMP to prevent or 
minimize hydromodification effects from Priority Development Projects, section 
F.1.h.(2) requires the HMP to include additional management measures that can be 
used on Priority Development Projects based on a prioritized consideration of the 
following elements in this order: 1) site-design control measures, 2) on-site 
management measures, 3) the use of regional control measures upstream of receiving 
waters, and lastly, 4) in-stream management and control measures (not to include 
reinforcement with non-naturally occurring materials).  The suite of management 
measures must also include stream restoration as a viable option to achieve the 
channel standard and subsequently restore Beneficial Uses.  In-stream controls are 
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expected to be in the form of stream restoration or rehabilitation.  The use of stream 
restoration is expected to be an option that is used in conjunction with other on site 
management measures and not by itself as the only management measure.  Stream 
restoration or rehabilitation projects that are considered in-stream controls for the 
purpose of preventing or minimizing hydromodification effects do not include projects 
that use non-naturally occurring materials (e.g., concrete, rip-rap, or gabions, etc.), but 
may include projects that use natural materials and/or create stable and sustainable 
channel configurations. 
 
The San Diego Water Board recognizes that fully achieving post-project runoff flow 
rates and durations that do not exceed pre-development (naturally occurring) runoff 
flow rates and durations on redevelopment projects with existing impervious surfaces 
may be challenging.  Thus, section F.1.h.(3) has been included to allow the 
Copermittees to propose, as part of the HMP, a waiver program specifically for Priority 
Development Projects that are redevelopment projects, as defined by section 
F.1.d.(1)(b).  Because redevelopment projects may not be able to achieve post-project 
runoff flow rates and durations that do not exceed pre-development (naturally 
occurring) runoff flow rates and durations through onsite management and control 
measures, offsite mitigation measures may be required.  Redevelopment projects 
must achieve post-project runoff flow rates and durations that are less than or equal to 
pre-project and down to pre-development runoff flow rates and durations to be eligible 
to receive a waiver under the program.  For a redevelopment project, the pre-project 
runoff flow rates and durations are those currently being discharged by the existing 
development prior to the redevelopment project being built.  Meeting pre-project runoff 
flow rates and durations is usually a less stringent performance criteria than meeting 
the pre-development runoff flow rates and durations.  Implementing BMPs to meet the 
pre-project flow rates and durations is significantly easier and cheaper for a 
redevelopment project compared to meeting pre-development flow rates and 
durations.  If a project is granted a waiver, the estimated incremental hydromodification 
impacts from not achieving the pre-development (naturally occurring) runoff flow rates 
and durations for the project site must be fully mitigated with offsite mitigation.  Offsite 
mitigation measures may include utilizing regional hydrologic control measures (e.g., 
regional detention or infiltration basins) or rehabilitation of stream channels to achieve 
sustainable channel configurations.   
 
Section F.1.h (6) describes interim hydromodification criteria that must be 
implemented by the Copermittees until the final HMP is found to be adequate by the 
San Diego Water Board Executive Officer.  The Copermittees currently have 
hydromodification requirements in the SSMP (section 4.4 of the Riverside County 
WQMP).  Until the final HMP is required to be implemented, the Copermittees must 
continue implementing their existing hydromodification requirements.  The existing 
hydromodification requirements201 allow exemptions for Priority Development Projects 
if they meet one of three conditions.  One of those conditions is if a project discharges 
directly to a publicly-owned, operated and maintained MS4.  This condition has been 
                                            
201 Riverside County Copermittees, 2006 (updated in 2009).  Riverside County Water Quality Management Plan 
(WQMP), Section 4.4. 
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too broadly applied and has resulted in many projects being exempt from the 
hydromodification requirements in the past.   
 
Therefore, the Order modifies the conditions that may exempt Priority Development 
Projects from implementing the interim hydromodification criteria.  The modifications to 
the conditions are minor and can be implemented in the interim until the final HMP is 
approved.  This allows the Copermittees to focus their resources on development of 
the final HMP.   
 
Finally, the requirements included in section F.1.h do not supersede the LID BMP 
requirements in section F.1.d. (4).  In certain situations, the requirements to 
incorporate LID BMPs will satisfy the requirements for hydromodification management.  
Using LID is a viable option for both accomplishing hydromodification management 
and pollutant load reductions. 
 
Section F.1.i (Unpaved Roads Development) specifically requires the Copermittees to 
implement or require implementation of BMPs for erosion and sediment control after 
construction of all new unpaved roads.  As discussed for Finding D.1c, design and 
source control BMPs for unpaved roads are needed to minimize the discharge of 
sediment to the MS4s and receiving waters, especially during storm events.  There are 
several guidance documents available (see Discussion for Finding D.1.c) that include 
design and source control BMPs that can be readily implemented by the Copermittees 
for the development of new unpaved roads. 
 
F.2. Construction Component 
 
The following legal authority applies to section F.2: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D) 
provides that the proposed management program include “A description of a program 
to implement and maintain structural and non-structural best management practices to 
reduce pollutants in storm water runoff from construction sites to the municipal storm 
sewer system.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(1) provides that the proposed 
management program include “A description of procedures for site planning which 
incorporate consideration of potential water quality impacts.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(2) provides that the proposed 
management program include “A description of requirements for nonstructural and 
structural best management practices.” 
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Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(3) provides that the proposed 
management program include “A description of procedures for identifying priorities for 
inspecting sites and enforcing control measures which consider the nature of the 
construction activity, topography, and the characteristics of soils and receiving water 
quality.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(4) provides that the proposed 
management program include “A description of appropriate educational and training 
measures for construction site operators.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(A) provides that each Copermittee 
must demonstrate that it can control “through ordinance, permit, contract, order or 
similar means, the contribution of pollutants to the municipal storm sewer by storm 
water discharges associated with industrial activity and the quality of storm water 
discharged from site of industrial activity.”   
 
Federal NPDES regulation 40 CFR 122.26(b)(14) provides that “The following 
categories of facilities are considered to be engaging in ‘industrial activity’ for the 
purposes of this subsection: […] (x) Construction activity including cleaning, grading 
and excavation activities […].” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be 
discharged at a level which will cause, have reasonable potential to cause, or 
contribute to an excursion above any State water quality standard, including State 
narrative criteria for water quality.” 
 
Section F.2 has additions to ensure the protection of threatened and endangered 
species and requires the consideration of potential impacts from the use of 
Active/Passive Sediment Treatment (AST) at sites determined by the Copermittees to 
be exceptional threats to water quality.  These requirements were added to ensure 
additional protection of the Beneficial Uses of waters of the State. 
 
Section F.2.a (Ordinance Update) requires each Copermittee to review and update its 
grading and storm water ordinances as necessary to comply with the MS4 permit.  By 
updating the grading and storm water ordinances, the Copermittees will have the 
necessary legal authority to require construction sites to implement effective BMPs 
that will reduce pollutant discharges to the maximum extent practicable.  The Order 
allows the Copermittees 365 days to review and update their ordinances.  The 365 
days should be adequate to allow for the relatively minor changes that might be 
needed since their ordinances were last updated under Order No. R9-2004-001.   
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Section F.2.b (Source Identification) requires the Copermittees to develop and update 
a watershed based inventory of all construction sites regardless of size or ownership.  
This section has been modified to require the inventory be updated regularly, rather 
than annually because constructions sites tend to change often within the course of a 
year.  More frequent updates will ensure the Copermittees have a more accurate 
inventory of construction sites within their jurisdiction. A regularly updated inventory of 
active construction sites will assist the Copermittees in ensuring that all sites are 
inspected per Order requirements.  The Order does not specify the frequency of 
updates, and instead relies on each Copermittee to develop updates appropriate to 
local construction activity.  Failure to maintain a useful inventory would be a violation 
of the Order. 
 
Section F.2.c (Site Planning and Project Approval Process) requires Copermittees to 
incorporate consideration of potential water quality impacts prior to approval and 
issuance of construction and grading permits.   
 
This section now requires the Copermittees to review project proponents’ runoff 
management plans for compliance with local regulations, policies, and procedures.  
USEPA recommends that it is often easier and more effective to incorporate storm 
water quality controls during the site plan review process or earlier.202  In the Phase I 
storm water regulations, USEPA states that a primary control technique is good site 
planning.203  USEPA goes on to say that the most efficient controls result when a 
comprehensive storm water management system is in place.204  To determine if a 
construction site is in compliance with construction and grading ordinances and 
permits, USEPA states that the “MS4 operator should review the site plans submitted 
by the construction site operator before ground is broken.”205  Site plan review aids in 
compliance and enforcement efforts since it alerts the “MS4 operator early in the 
process to the planned use or non-use of proper BMPs and provides a way to track 
new construction activities.”206   
 
The Copermittees have the discretion to determine the depth and detail of the review, 
as well as the method by which the review will be conducted.  The Copermittees 
review must at least verify that the project proponent’s runoff management plan 
complies with the Copermittee’s construction, storm water, and grading ordinances 
and permits prior to issuing the permit. 
 
Section F.2.d (BMP Implementation) includes modifications to the requirements for 
each Copermittee to designate and ensure implementation of a set of minimum BMPs 
at construction sites.  These modifications are based on San Diego Water Board 
findings and experience during implementation of Order No. R9-2004-001.   
 

                                            
202 USEPA, 1992.  Guidance 833-8-92-002.  Section 6.3.2.1. 
203 Federal Register / Vol. 55, No. 222 / Friday, November 16, 1990 / Rules and Regulations. P. 48034. 
204 Ibid. 
205 USEPA, 2000. Guidance 833-R-00-002. Section 4.6.2.4, P. 4-30. 
206 Ibid., P. 4-31. 
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As a result, the Order requires a minimum set of BMPs to be designated for all sites.  
In addition to the minimum set of BMPs, enhanced BMPs must be designated and 
implemented for sites tributary to (i.e. upstream within the same Hydrologic Subarea 
of) a 303(d) listed water body,  or within, directly adjacent to, or discharging directly to 
ESAs.  Enhanced BMPs are control actions and measures specifically targeted to the 
pollutant or condition of concern and of higher quality and effectiveness than the 
minimum control measures otherwise required.  Enhanced BMPs are expected to be 
better and more effective for pollutant removal than the minimum set of BMPs. 
 
For sites that are identified as exceptional threat to water quality, active/passive 
sediment treatment (AST) is required to be implemented in addition to the minimum 
set and/or enhanced sediment control BMPs.  AST is required at construction sites 
that are identified by the Copermittee as an exceptional threat to water quality due to 
high turbidity or suspended sediment levels in the site’s effluent even when other 
sediment control BMPs have been implemented.  In cases where the Copermittee’s 
designated minimum set of BMPs and/or enhanced BMPs are not able or expected to 
be able to reduce turbidity or suspended sediment levels to a level that will be 
protective of water quality, AST is necessary and is considered MEP for the 
discharges from these sites.   
 
AST has been effectively implemented extensively in the other states and in the 
Central Valley Region of California.207  In addition, the San Diego Water Board’s 
inspectors have observed AST being effectively implemented at large sites greater 
than 100 acres and at small, less than 5 acre, in-fill sites.  AST is often necessary for 
Copermittees to ensure that discharges from construction sites are not causing or 
contributing to a violation of water quality standards.  For example, the Basin Plan lists 
the water quality objective for turbidity as 20 NTU for all hydrologic areas and 
subareas except for the Coronado HA (10.10) and the Tijuana Valley (11.10).  For 
certain construction sites with high clay content soils, large slopes and exposed areas, 
the only technology that is likely to meet 20 NTU is AST combined with erosion and 
sediment controls. To ensure the MEP standard and water quality standards are met, 
the requirement for implementation of AST at exceptional threat construction sites has 
been added to the Order, while still providing sufficient flexibility for each 
Copermittee’s unique program. 
 
The Copermittees may define types of construction sites, and/or at any time identify 
any construction sites after inspections, that are considered exceptional threats to 
water quality warranting AST.  AST may include any sediment control technologies 
that are capable of reducing turbidity or suspended sediment levels in a construction 
site’s discharge to meet water quality standards in receiving waters. 
 
The Order does not include seasonal restrictions on grading.  Seasonal restrictions on 
grading for storm water are difficult to implement due to the conflict between seasonal 
grading restrictions, avian breeding and nesting seasons and the seasonal passage of 

                                            
207 State Water Board, 2004. Conference on Advanced Treatment at Construction Sites. 
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endangered salmonids; therefore the seasonal grading restrictions have not been 
included with the other BMPs in the Order.  For example, the Least Bell’s Vireo and 
the Coastal California Gnatcatcher, found in southern California, are listed as federally 
endangered and threatened, respectively.208  Permits issued by the California 
Department of Fish and Game (CDFG) restrict grading during these birds’ breeding 
seasons, which is from April 10 to August 31 for the Least Bell’s Vireo209 and from 
February 15 to August 31 for the Coastal California Gnatcatcher.210  Ideally storm 
water restrictions on grading would be during the rainy season from October 1 through 
April 30.211  Combined, these restrictions would limit construction grading to be during 
the month of September, which is infeasible.  Section D.2.d of the Order still requires 
project proponents to minimize grading during the rainy season and coincide grading 
with seasonal dry weather periods to the extent feasible.    
 
Section F.2.e (Inspections) establishes criteria for inspections based on risk factors 
including size, season, and location of the construction site.  Modifications have been 
made to requirements of Order No. R9-2004-001 based on the experience of the 
Copermittees and San Diego Water Board construction programs.    
 
The types of construction sites that must be inspected every two weeks during the 
rainy season have been changed from Order No. R9-2004-001.  In general, because 
large construction sites (i.e. greater than 50 acres) have been closely scrutinized 
during the last permit period, they tend to be adequately implementing BMPs.  Smaller 
construction sites (i.e. site with less than 50 acres), however, were not inspected as 
frequently and can pose a significant threat to water quality.  The final rule recently 
promulgated by USEPA for construction sites212 identified construction sites with 20 or 
more acres of land disturbed at one time as posing a significant threat to water quality 
during the rainy season.  Thus, the San Diego Water Board recognized that smaller 
construction sites needed to be inspected more frequently.  As with the construction 
inspection requirements that were recently adopted for the Orange County Phase I 
MS4s, this Order requires sites in active grading during the rainy season that are over 
30 acres, rather than sites over 50 acres, be inspected every two weeks.   
 
The Order also lowers the size of construction sites adjacent to or discharging directly 
to ESAs that receive scrutiny.  Order No. R9-2004-001 requires such sites five acres 
and more to be inspected every two weeks during the rainy season.  This Order 
requires such sites one acre and above and tributary to (i.e. with the same Hydrologic 
Subarea of) a CWA section 303(d) water body segment impaired for sediment; or 
within, directly adjacent to, or discharging directly to a receiving water within an ESA to 
be inspected every two weeks during the rainy season and once during August or 

                                            
208 State of California, Department of Fish and Game, 2010.  State and Federally Listed Endangered and 
Threatened Animals of California. 
209 United States Department of the Interior, Fish and Wildlife Service, 2001.  Least Bell’s Vireo Survey Guidelines. 
210 United States Department of the Interior, Fish and Wildlife Service, 1997.  Coastal California Gnatcatcher 
(Polioptila californica californica) Presence/Absence Survey Guidelines.  
211 San Diego Water Board, 2001. Order No. 2001-01, San Diego County MS4 Permit.  Directive F.2.g.(2). 
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September.  The lower size threshold is consistent with Phase II storm water permits 
and the Construction General Permit, State Water Board Order No. 2009-0009-DWQ.   
 
The Copermittees also have the discretion to define or identify other construction sites 
that are significant threats to water quality that must be inspected every two weeks.  
Several factors are provided that must be considered by each Copermittee in 
evaluating threat to water quality.   
 
Finally, types of construction sites that must be inspected at least monthly during the 
rainy season have been changed from Order No. R9-2004-001.  All construction sites 
with one acre or more of soil disturbance must be inspected monthly during the rainy 
season instead of just 3 times during the rainy season.  This level of inspection is 
necessary by the Copermittees to ensure adequate compliance with their grading, 
building, storm water or other water quality related orders and provisions. 
 
This section also requires the Copermittees to track the number of inspections for 
each inventoried construction site.  This requirement has been added to ensure that 
the Copermittees can demonstrate that construction sites are inspected at the 
minimum frequencies.  
  
Section F.2.g requires the Copermittees to notify the San Diego Water Board when 
high level enforcement has been issued to a construction site as a result of storm 
water violations.  The Copermittees will define the types of high level enforcement that 
will warrant a notification of the San Diego Water Board in their JRMPs.  Copermittees 
are also required to annually notify the San Diego Water Board of construction sites 
that have alleged violations.  This section was added to enhance San Diego Water 
Board and Copermittee communication and coordination in regulating construction 
sites. 
 
F.3 Existing Development Component 
 
F.3.a. Municipal 
The following legal authority applies to section D.3.a: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(1) 
provides that the proposed management program include “A description of 
maintenance activities and a maintenance schedule for structural controls to reduce 
pollutants (including floatables) in discharges from municipal separate storm sewers.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(3) provides that the proposed 
management program include “A description for operating and maintaining public 
streets, roads and highways and procedures for reducing the impact on receiving 
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waters of discharges from municipal storm sewer systems, including pollutants 
discharged as a result of de-icing activities.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(4) provides that the proposed 
management program include “A description of procedures to assure that flood 
management projects assess the impacts on the water quality of receiving water 
bodies and that existing structural flood control devices have been evaluated to 
determine if retrofitting the device to provide additional pollutant removal from storm 
water is feasible.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(5) provides that the proposed 
management program include “A description of a program to monitor pollutants in 
runoff from operating or closed municipal landfills or other treatment, storage or 
disposal facilities for municipal waste, which shall identify priorities and procedures for 
inspections and establishing and implementing control measures for such discharges.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(6) provides that the proposed 
management program include “A description of a program to reduce to the maximum 
extent practicable, pollutants in discharges from municipal separate storm sewers 
associated with the application of pesticides, herbicides, and fertilizer which will 
include, as appropriate, controls such as educational activities, permits, certifications, 
and other measures for commercial applicators and distributors, and controls for 
application in public right-of-ways and at municipal facilities.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be 
discharged at a level which will cause, have reasonable potential to cause, or 
contribute to an excursion above any State water quality standard, including State 
narrative criteria for water quality.” 
 
Section F.3.a.(2) (General BMP Implementation) requires the Copermittees to 
designate minimum BMPs for general municipal areas and activities, regardless of 
their threat to water quality.  BMPs must also be designated for special events.  The 
designated minimum BMPs required to be implemented at a site can be based on the 
sources or activities present at the site.  Threat to water quality is used to determine 
inspection frequencies in section F.3.a.(8). 
 
Section F.3.a.(3), F.3.a.(4), and F.3.a.(5) (BMP Implementation for Specific 
Categories) establishes requirements for specific categories of activities and areas.  
These are selected based on the CWA and findings of the Copermittees in annual 
reports and ROWD that identify these activities as warranting special attention.  
 
Pesticides, Herbicides, and Fertilizers.  40 CFR 122.26(d)(2)(iv)(A)(6) requires a 
description of a storm water program for pesticides, herbicides, and fertilizers.  In 
addition, water quality data demonstrates widespread presence of such pollutants in 
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receiving waters and MS4 discharges.  In response to similar requirements of Order 
No. R9-2004-001, the Copermittees have developed a specific Integrated Pest 
Management, Pesticides, and Fertilizer guidelines. 
 
Flood Control Structures.  In order to more closely meet the intent of the federal 
regulations and guidance, the requirement has been modified.  40 CFR 
122.26(d)(2)(iv)(A)(4) requires  “A description of procedures to assure that flood 
management projects assess the impacts on the water quality of receiving water 
bodies and that existing structural flood control devices have been evaluated to 
determine if retrofitting the device to provide additional pollutant removal from storm 
water is feasible.”  Retrofitting flood control devices can reduce storm water pollutants 
and improve water quality.     
 
USEPA expands on the federal provision with the following information:  "Storm water 
management devices and structures that focus solely on water quantity are usually not 
designed to remove pollutants, and may sometimes harm aquatic habitat and 
aesthetic values”.213 As flood control structures and other elements of the MS4 age 
and retrofitting becomes necessary, opportunities for water quality improvements 
arise.   
 
Conveyance systems which take water quality consideration into account (such as 
grassed swales, vegetated detention ponds, etc.) can often cost less to construct than 
traditional concrete systems.  Evaluation of the applicability of such systems during 
retrofitting must occur to ensure that pollutants in storm water runoff are reduced to the 
maximum extent practicable.  USEPA supports utilizing BMPs for pollution reduction in 
flood management projects, stating that “The proposed management program must 
demonstrate that flood management projects take into account the effects on the water 
quality of receiving water bodies. […]  Opportunities for pollutant reduction should be 
considered".214  
 
There are generally two types of retrofits for flood control structures. The first type 
involves adding an engineered device to an existing structure in order to treat or divert 
runoff.  Examples include catch basin inlet filters/screens, ultraviolet disinfection 
facilities, hydrodynamic separators, and diversions to the sanitary sewer.  The second 
type involves re-installing pervious or natural treatment features to facilities.  Examples 
include removing concrete portions of conveyances to create pervious conveyances; 
and creating treatment wetlands within flood detention facilities.  The later type of 
retrofit is preferred by the San Diego Water Board. They are likely more sustainable 
over the long-term because they may require less rigorous operation and maintenance 
than the former.  They may also provide the additional benefit of providing significant 

                                            
213 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  Washington D.C.  EPA/833-B-92-002. 
214 Ibid. 
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or incidental opportunities for beneficial uses (e.g., recreation, wildlife, water 
supply).215,216   
 
Sweeping of Municipal Areas.  Sweeping municipal areas would likely be done in the 
absence of the Order.  However, in certain cases it is an important component of a 
jurisdictional runoff management program.  The Order contains requirements to 
ensure that the use of street sweeping is optimized for runoff applications if it is to be 
used and reported as a BMP.    
 
Section F.3.a.(6) (Operation and Maintenance of MS4 and Treatment Controls) 
requires the Copermittees to inspect and remove waste from their MS4s prior to the 
rainy season.   
 
Maintenance is critical to the successful implementation of every storm water runoff 
management program.  USEPA finds that “Lack of maintenance often limits the 
effectiveness of storm water structural controls such as detention/retention basins and 
infiltration devices. […]  The proposed program should provide for maintenance logs 
of, and identify specific maintenance activities for, each class of control, such as 
removing sediment from retention ponds every five years, cleaning catch basins 
annually, and removing litter from channels twice a year.   
 
If maintenance activities are scheduled infrequently, inspections must be scheduled to 
ensure that the control is operating adequately.  In cases where scheduled 
maintenance is not appropriate, maintenance should be based on inspections of the 
control structure or frequency of storm events.  If maintenance depends on the results 
of inspections or if it occurs infrequently, the applicant must provide an inspection 
schedule.  The applicant should also identify the municipal department(s) responsible 
for the maintenance program”. 217  The MS4 maintenance requirements are based on 
the above USEPA recommendations.  This maintenance will help ensure that 
structural controls are in adequate condition to be effective year round, but especially 
at the beginning of and throughout the rainy season.   
 
Two requirements have been added to the Order that were not within Order No. R9-
2004-001.  Subsection (iii) allows a decreased inspection frequency for facilities that 
are routinely clean, and subsection (iv) requires trash to be removed from open 
channels and detention basins in a timely manner.  Typically, Copermittees have 
reported annual or semi-annual creek cleanups as significant BMPs.  The large 
volumes of trash reported to be removed during these events demonstrates the 
significant amount of trash that accumulates in the channels.  In order to reduce the 
effect of the trash, the Order requires that trash be removed more frequently. 

                                            
215 Burton, Carmen et al. 2005.  Assessing Water Source and Channel Type as Factors Affecting Benthic 
Macroinvertebrate and Periphyton Assemblages in the Highly Urbanized Santa Ana River Basin, California.  
American Fisheries Society Symposium.  Vol.47 pp.239-262. 
216 Stromberg, Juliet C. 2001.  Restoration of Riparian Vegetation in the South-Western United States: the 
importance of flow regimes and fluvial dynamism.  Journal of Arid Environments. Vol49, pp.17-34. 
217 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 

from Municipal Separate Storm Sewer Systems.  Washington D.C.  EPA/833-B-92-002. 
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Section F.3.a.(7) (Infiltration from Sanitary Sewer to MS4) requires the Copermittees 
to implement controls and measures to prevent and eliminate sewage infiltration or 
seepage from municipal sanitary sewers to MS4s through thorough, routine preventive 
maintenance of the MS4.   
 
Sections F.3.a.(8) and F.3.a.(9) (Inspections and Enforcement) establishes a 
minimum set of municipal areas and activities for oversight and inspection by the 
Copermittees and requires that Copermittees properly enforce runoff requirements at 
municipal areas and activities.   
 
Section F.3.a.(10) (Copermittee Maintained Unpaved Roads Maintenance) requires 
the Copermittees to implement or require implementation of BMPs for erosion and 
sediment control during and after maintenance activities on the unpaved roads that the 
Copermittees are responsible for maintaining, particularly in or adjacent to stream 
channels or wetlands.  As discussed for Finding D.1c, source control BMPs for 
unpaved roads are needed to minimize the discharge of sediment to the MS4s and 
receiving waters.  There are several guidance documents available (see Discussion 
for Finding D.1.c) that include BMPs that can be readily implemented by the 
Copermittees for the development of new unpaved roads.  This requirement is 
necessary to ensure the Copermittees minimize the discharge of sediment from their 
unpaved roads used for their maintenance activities. 
 
F.3.b. Commercial / Industrial 
The following legal authority applies to section F.3.b: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(C) 
provides that the proposed management program include “A description of a program 
to monitor and control pollutants in storm water discharges to municipal systems from 
municipal landfills, hazardous waste treatment, disposal and recovery facilities, 
industrial facilities that are subject to section 313 of Title III of the Superfund 
Amendments and Reauthorization Act of 1986 (SARA), and industrial facilities that the 
municipal permit applicant determines are contributing a substantial pollutant loading 
to the municipal storm sewer system.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(C)(1) provides that the 
Copermittee must “identify priorities and procedures for inspections and establishing 
and implementing control measures for such discharges.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(C)(2) provides that the proposed 
management program shall “Describe a monitoring program for storm water 
discharges associated with the industrial facilities identified in paragraph (d)(2)(iv)(C) 
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of this section, to be implemented during the term of the permit, including the 
submission of quantitative data on the following constituents:  any pollutants limited in 
effluent guidelines subcategories, where applicable; any pollutant listed in an existing 
NPDES permit for a facility; oil and grease, COD, pH, BOD5 , TSS, total phosphorus, 
total Kjeldhal nitrogen, nitrate plus nitrite nitrogen, and any information on discharges 
required under 40 CFR 122.21(g)(7)(iii) and (iv).” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(ii) provides that the Copermittee 
“Provide an inventory, organized by watershed of the name and address, and a 
description (such as Standard Industrial Classification [SIC] codes) which best reflects 
the principal products or services provided by each facility which may discharge, to the 
municipal separate storm sewer, storm water associated with industrial activity.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be 
discharged at a level which will cause, have reasonable potential to cause, or 
contribute to an excursion above any State water quality standard, including State 
narrative criteria for water quality.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(A) provides that each Copermittee 
must demonstrate that it can control “through ordinance, permit, contract, order or 
similar means, the contribution of pollutants to the municipal storm sewer by storm 
water discharges associated with industrial activity and the quality of storm water 
discharged from site of industrial activity.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A) provides that the Copermittee 
develop a proposed management program which includes “A description of structural 
and source control measures to reduce pollutants from runoff from commercial and 
residential areas that are discharged from the municipal storm sewer system that are 
to be implemented during the life of the permit, accompanied with an estimate of the 
expected reduction of pollutant loads and a proposed schedule for implementing such 
controls.” 
 
Section F.3.b.(1) (Source Identification) requires that botanical and zoological 
gardens and exhibits, building material retailers and storage, animal boarding facilities 
and kennels, mobile pet services, plumbing services, and power washing services be 
included in the Copermittees’ inventory of commercial sites/sources.  These 
commercial or industrial sites and sources have been identified by the Copermittees 
and/or the San Diego Water Board as facilities that may contribute a significant 
pollutant load to the MS4.  In cases where a particular type of facility is not present or 
known to operate within a Copermittee’s jurisdiction, there is no expectation that there 
would be any such facilities included in the inventory.  If, however, that type of facility 
does become established or begins operating within a Copermittee’s jurisdiction during 
the period of this Order, the Copermittees are expected to identify those sites or 
sources and include them in their inventory of commercial or industrial facilities.  This 
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is not a significant change because Order No. R9-2004-001 requires that any 
commercial or industrial site or source determined by a Copermittee to contribute a 
significant pollutant load to the MS4 be added to its inventory of commercial or 
industrial sites.   
 
The inventory of commercial and industrial facilities is expected to be reviewed and, if 
necessary, updated at least annually and included in the Annual Report.  The 
inventory is expected to include the prioritization of each facility to ensure the facility is 
inspected at the correct frequency.  If changes are made to the prioritization for any 
facilities, justification for the changes is expected to be reported in the Annual Report.  
The inventory is the foundation for the tracking of BMP implementation, number and 
date(s) of inspections performed, inspection findings, violations, and enforcement 
actions for each commercial or industrial facility, all of which are expected to be 
included in the Annual Report. 
 
Section F.3.b.(3) (Mobile Businesses Program) requires each Copermittee to develop 
and implement a program to reduce the discharge of storm water pollutants from 
mobile businesses to the MEP and to prevent the discharge of non-storm water.  
Mobile businesses are service industries that travel to the customer to perform the 
service rather than the customer traveling to the business to receive the service.  
Examples of mobile businesses are power washing, mobile vehicle washers, carpet 
cleaners, port-a-potty servicing, pool and fountain cleaning, mobile pet groomers, 
plumbers, and landscapers.  These mobile services produce waste streams that could 
potentially impact water quality if appropriate BMPs are not implemented.   
 
Order No. R9-2004-001 also requires BMP implementation for certain mobile 
businesses (e.g., mobile vehicle washing and mobile carpet cleaning).  These storm 
water requirements of Order No. R9-2004-001 are not significantly different from the 
existing requirements.  The Order specifies the Copermittees must prevent non storm 
water dry weather flows from entering the MS4 (see section C.2.b).  Special attention 
is required for mobile businesses because of the difficultly of controlling discharges 
from mobile businesses with existing programs.   
 
Mobile businesses present a unique difficulty in storm water regulation.  Due to the 
transient nature of the business, the regular, effective practice of unannounced 
inspections is difficult to implement.  Also, tracking these mobile businesses is difficult 
because they are often not permitted or licensed and their services cross Copermittee 
jurisdictions.  Mobile businesses that operate within a municipality may be based in 
another municipality or even outside the Region.   
 
The Order takes into account the difficulties in regulating mobile businesses.  The 
Copermittees may choose to cooperate in developing and implementing their 
programs for mobile businesses, including sharing of mobile business inventories, 
BMP requirements, enforcement action information, and education.  Sharing 
information will allow the Copermittees to better identify and track mobile businesses 
operating in their jurisdictions. 
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Because BMPs have been developed already, but communication with mobile 
businesses may be difficult, the Order provides broad flexibility to the Copermittees for 
developing a targeted program within the Commercial portion of each JRMP.    
 
Section F.3.b.(4) (Inspection of Industrial and Commercial Sites/Sources) includes 
requirements for inspections of industrial and commercial sites/sources.  The Order is 
similar to the Order No. R9-2004-001 in requiring that inspections check for coverage 
under the General Industrial Permit; assessment of compliance with Copermittee 
ordinances and permits related to storm water and non-storm water runoff; 
assessment of BMP implementation, maintenance, and effectiveness; visual 
observations for non-storm water discharges, potential illicit connections, and potential 
discharge of pollutants in storm water runoff; and education and outreach on storm 
water pollution prevention.   
 
The Order also requires that inspections include review of BMP implementation plans 
if the site uses or is required to use such a plan, and the review of facility monitoring 
data if the site monitors its runoff.  BMP implementation plans do not include SSMPs 
required pursuant to section F.1.d.  If a facility is not required to have a BMP 
implementation plan or required to collect monitoring data, the inspection does not 
need to include a review of this information.  BMP implementation plans and 
monitoring data are expected to be available for any facility that is covered under the 
General Industrial Permit.  The BMP implementation plans and monitoring data can 
provide the inspector pertinent information that can be used during the visual 
inspection of the facility (e.g., BMPs implemented, maintenance records for BMPs, 
pollutants in storm water runoff).  The Copermittees’ inspectors have the discretion to 
determine the depth and detail of the review and use of the information in conducting 
the inspection.   
 
Changes in the Order’s requirements for inspection procedures mimic USEPA’s 
guidance: “Site inspections should include (1) an evaluation of the pollution prevention 
plan and any other pertinent documents, and (2) an onsite visual inspection of the 
facility to evaluate the potential for discharges of contaminated storm water from the 
site and to assess the effectiveness of the pollution prevention plan.” 218  In 1999, 
USEPA “recognized visual inspection as a baseline BMP for over 10 years,” and 
“visual inspections are an effective way to identify a variety of problems.  Correcting 
these problems can improve the water quality of the receiving water.” 219   
 
Inspection frequencies in the Order have been modified from Order No. R9-2004-001.  
Order No. R9-2004-001 specifies frequencies for inspecting commercial/industrial sites 
based on threat to water quality and requires high priority sites to be inspected 
annually.  For sites not identified as high priority, each site must be inspected at least 
once within a 5 year period.   
 
                                            
218 USEPA, 1992. Guidance 833-8-92-002, section 6.3.3.4 “Inspection and Monitoring”. 
219 USEPA, 1999.  832-F-99-046, “Storm Water Management Fact Sheet – Visual Inspection”. 
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Also, the option for implementing a third party certification program is included.  To the 
extent that third party certifications are conducted to fulfill the inspection requirements 
for this section of this Order, the Copermittee will be responsible for conducting and 
documenting quality assurance and quality control of the third-party certifications.  The 
Copermittees may propose a third party certification program that must receive 
approval from the San Diego Water Board Executive Officer prior to implementation.  
The Order includes several requirements that must be included in the third party 
certification program in order for it to be considered for approval by the San Diego 
Water Board. 
 
Section F.3.b.(6) (Reporting of Non-Compliant Sites) has been added as additional 
notification to the San Diego Water Board regarding commercial and industrial sites.  
Copermittees are required to annually notify, prior to the rainy season, the San Diego 
Water Board of commercial and industrial sites that have any unresolved high level 
enforcement actions.  This was added to enhance San Diego Water Board and 
Copermittee communication.  Information may be provided as part of the JRMP annual 
report if submitted prior to the rainy season. 
 
F.3.c. Residential 
The following legal authority applies to section F.3.c: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A) 
provides that the Copermittee develop a proposed management program which 
includes “A description of structural and source control measures to reduce pollutants 
from runoff from commercial and residential areas that are discharged from the 
municipal storm sewer system that are to be implemented during the life of the permit, 
accompanied with an estimate of the expected reduction of pollutant loads and a 
proposed schedule for implementing such controls.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be 
discharged at a level which will cause, have reasonable potential to cause, or 
contribute to an excursion above any State water quality standard, including State 
narrative criteria for water quality.” 
 
Section F.3.c.(4) (Common Interest Areas / Home Owner Association Areas / Mobile 
Home Parks) includes requirements for common interest areas / homeowners’ 
associations and mobile home parks.  Many residential neighborhoods and some 
commercial areas within the jurisdiction of the Copermittees are within common 
interest developments and are, therefore, subject to management of common areas by 
associations. The Declaration of the Covenants, Conditions and Restrictions (CC&Rs) 
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contains the ground rules for the operation of such an association.  CC&Rs are an 
appropriate method for protecting the common plan of developments and to provide 
for a mechanism for financial support for the upkeep of common areas including roads, 
storm drains, and other components of storm water conveyance systems. 
 
This Order interprets common interest areas as property subject to the codes and 
ordinance and enforcement mechanisms of the city or county in which it resides and, 
therefore, holds the local government responsible for the discharge of wastes from 
storm water conveyance systems located within these areas. 
 
Section F.3.d. Retrofitting Existing Development 
The following legal authority applies to section F.3.d: 
 
Legal Authority:  The legal authority for retrofitting existing development is the same 
legal authority as that identified for municipal, industrial, commercial and residential 
development sections (See fact sheet discussion on those sections, F.3.a – c).  In 
particular, CWA sections 402(p)(3)(B)(ii-iii), and CWC section 13377 give the Regional 
Water Board the legal authority to require retrofitting of existing development. 
 
Section F.3.d has been added to require a plan for the retrofit of existing development 
(see Finding D.3.h and Discussion).  This section contains specific requirements for a 
program to retrofit existing development.  When appropriately applied as in this Order, 
retrofitting existing development meets MEP standards.  
 
Existing BMPs are not sufficient, as evidenced by 303(d) listings and exceedances of 
Water Quality Objectives from the Copermittees monitoring reports.  More advanced 
BMPs, including the retrofitting of existing development with LID, are part of the 
iterative process.  Previous permits limited the requirement of treatment control BMPs 
to new development and redevelopment.  Based on the current rate of redevelopment 
compared to existing BMPs, the use of LID only on new and redevelopment will not 
adequately address current water quality pollution and problems, including 
downstream hydromodification.  Retrofitting existing development is practicable for a 
municipality through a systematic evaluation, prioritization and implementation plan 
focused on impaired water bodies, pollutants of concern, areas of downstream 
hydromodification, feasibility and effective communication and cooperation with private 
property owners. The retrofitting requirements are based largely on guidance from the 
USEPA220 and the Center for Watershed Protection.221 
 
Section F.3.d.(1) requires the Copermittees to identify and inventory areas of existing 
development within their jurisdiction as candidates for retrofitting projects.  The 
Copermittees are expected to examine the inventories that they are maintaining as 
required under sections F.3.a-c, inspection findings, and any other forms of data and 
information to identify the candidates for retrofitting projects.  Several areas of existing 

                                            
220 USEPA , MS4 Permit Improvement Guide, EPA 833-R-10-001, April, 2010. 
221 Center for Watershed Protection, Urban Subwatershed Restoration Manual No. 3, Urban Stormwater Retrofit 
Practices Manual, Version 1.0, July/August 2007. 

RB-AR52553



Fact Sheet/Technical Report for  November 10, 2010 
Order No. R9-2010-0016  Page 159 of 199 

 

DIRECTIVES F 

development that must be identified as candidates for retrofitting projects are listed.  
Based in part on guidance developed by the Center for Watershed Protection, these 
areas of existing development are expected to provide the most immediate 
improvements for water quality through retrofitting.  This list of areas that must be 
considered does not limit the Copermittees from identifying other areas within their 
jurisdiction that may be evaluated for retrofitting projects. 
 
Section F.3.d.(2) requires each Copermittee to evaluate the candidates identified 
under section F.3.d.(1) and rank them based on several criteria.  One or more types of 
retrofit source control or treatment control BMPs may be evaluated for each candidate. 
Landowner cooperation is among the criteria to evaluate and prioritize retrofitting.  For 
example, retrofitting projects on publicly owned properties are likely and expected to 
be feasible with sufficient funding secured.   
 
Section F.3.d.(4) requires each Copermittee to cooperate with private property 
owners to encourage the implementation of site specific retrofitting projects.  Because 
the Copermittees have limited authority to directly require retrofitting projects on 
private property, the Copermittees must encourage private property owners to 
implement retrofitting projects through indirect programs and incentives.  Several 
programs and incentives that have been successful in other areas are provided in the 
Order for the Copermittees consideration in developing their practices to encourage 
private property owners to  retrofit  their sites.  This list, however, does not limit the 
Copermittees from identifying and considering other practices that may be effective in 
encouraging private property owners to implement retrofitting projects on their sites. 
 
Section F.3.d.(5) requires retrofit BMPs that are implemented to be tracked in 
accordance with section F.1.f.  The retrofit BMPs must also be inspected.  Retrofit 
BMPs on publicly owned properties must be inspected per section F.1.f.  Privately 
owned retrofit BMPs must be inspected as needed to ensure proper operation and 
maintenance.  Tracking and inspecting retrofit BMPs is necessary for the Copermittee 
to ensure that the retrofit BMPs are not removed and are maintained to remain 
effective.  Inspections can also provide the Copermittee useful information on the 
effectiveness of individual retrofit BMPs.  For retrofit BMPs on publicly owned 
properties, tracking and inspection will correct any problems with the BMPs as soon as 
a problem arises and will ensure proper maintenance.   
 
For retrofit BMPs on privately owned properties, retrofit BMPs are expected to be 
implemented and maintained by the property owner on a voluntary basis.  The retrofit 
BMPs must be tracked by the Copermittees, but their inspections are required less 
frequently due to access issues (i.e. on an as-needed basis).  Voluntary retrofitting 
projects do not warrant frequent Copermittee inspections due to the property owner’s 
willingness to retrofit.  Periodic inspections may be performed to ensure the site owner 
has not removed the retrofit BMPs.  Periodic inspections would also ensure that the 
retrofit BMPs remain effective by providing an opportunity for the inspector to educate 
the original and subsequent site owner(s) if the retrofit BMP is not operating effectively 
and requires some maintenance. 
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F.4. Illicit Discharge Detection and Elimination 
 
The following legal authority applies to section F.4: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B) 
provides that the proposed management program “shall be based on a description of a 
program, including a schedule, to detect and remove (or require the discharger to the 
municipal storm sewer to obtain a separate NPDES permit for) illicit discharges and 
improper disposal into the storm sewer.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(1) provides that the 
Copermittee include in its proposed management program “a program, including 
inspections, to implement and enforce an ordinance, orders or similar means to 
prevent illicit discharges to the municipal storm sewer system.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(2) provides that the 
Copermittee include in its proposed management program “a description of 
procedures to conduct on-going field screening activities during the life of the permit, 
including areas or locations that will be evaluated by such field screens.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(3) provides that the 
Copermittee include in its proposed management program “procedures to be followed 
to investigate portions of the separate storm sewer system that, based on the results 
of the field screen, or other appropriate information, indicate a reasonable potential of 
containing illicit discharges or other sources of non-storm water.” 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(4) provides that the 
Copermittee include in its proposed management program “a description of 
procedures to prevent, contain, and respond to spills that may discharge into the 
municipal separate storm sewer.” 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(5) provides that the 
Copermittee include in its proposed management program “a description of a program 
to promote, publicize, and facilitate public reporting of the presence of illicit discharges 
or water quality impacts associated with discharges from municipal separate storm 
sewers.” 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(6) provides that the 
Copermittee include in its proposed management program “a description of 
educational activities, public information activities, and other appropriate activities to 
facilitate the proper management and disposal of used oil and toxic materials.” 
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Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(7) provides that the 
Copermittee include in its proposed management program “a description of controls to 
limit infiltration of seepage from municipal sanitary sewers to municipal separate storm 
sewer systems where necessary.” 
 
Section F.4.a (Prevent and Detect Illicit Discharges and Connections) requires the 
Copermittees to implement a program to actively seek and eliminate IC/IDs.  
Additional wording has been added to this section to clarify and ensure that all 
appropriate municipal personnel (i.e. field personnel) are utilized in the program to 
observe and report these illicit discharges and connections.   
 
Section F.4.b (Maintain MS4 Map) requires each Copermittee to maintain an updated 
map of its entire MS4 and the corresponding drainage areas within its jurisdiction.  The 
Order specifies that the map must include the segments of the storm sewer system 
owned, operated, and maintained by the Copermittee, and include locations of all 
known inlets, connections with other MS4s, and outfalls to the Copermittee’s MS4.  
Knowing where their inlets, access points, connections with other MS4s, and outfalls 
are located will allow the Copermittees to better track, identify, and eliminate IC/IDs.  
The use of a geographic information system (GIS) by the Copermittees is strongly 
encouraged for the MS4 map.  The Riverside County Flood Control and Water 
Conservation District (RCFCD) currently maintains a GIS layer that is a compilation of 
all the Copermittee MS4 maps.  Although an individual Copermittee may not have GIS 
capabilities, each Copermittee has agreements with RCFCD for providing updated 
MS4 maps to the RCFCD to update this GIS layer and subsequent submittal to the 
San Diego Water Board.   
 
Section F.4.e (Investigation / Inspection and Follow-Up) requires the Copermittees to 
conduct follow up investigations and inspect portions of the MS4 for illicit discharges 
and connections, based on dry weather effluent analytical monitoring results.  The 
section also requires the Copermittees to establish criteria for triggering follow up 
investigations.  Additional language has been added to this section to clarify the 
minimum level of effort and timeframes for follow up investigations when dry weather 
limitations are exceeded.  This section requires the Copermittees to include and 
evaluate the specified action levels in their response criteria and to develop response 
criteria for pollutants without action levels. 
 
Timely investigation and follow up of exceedances is necessary to identify sources of 
illicit discharges, especially since many of the discharges are transitory.  The 
requirements for immediate response to obvious illicit discharges and a 2 business 
day minimum response time when field screening action levels are exceeded is 
necessary to ensure timely response by the Copermittees.  When analytical data 
indicate an exceedance of action levels, the Copermittee(s) have 5 business days to 
confirm the need to initiate an investigation to identify the source of the exceedance.  
The Copermittees are expected to investigate for potential sources of the pollutant(s) 
that may have caused the exceedance of action levels upstream of the collection point 
and collect additional analytical and field data as necessary.  If the quality of the data 
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is confirmed to be unreliable or inaccurate and the investigation indicates there were 
no sources of the pollutant that could have caused an exceedance of the applicable 
action level, then further investigation is no longer warranted and should be 
documented in the Annual Report.  
 
Section F.4.f (Elimination of Illicit Discharges and Connections) requires the 
Copermittee(s) to take immediate action to initiate steps necessary to eliminate illicit 
discharges, illicit discharge sources, and illicit connections that have been detected as 
a result of the investigations required under section F.4.e.  The steps necessary to 
eliminate the illicit discharge or connection are typically initiated with identifying and 
contacting the person responsible for the illicit discharge or connection.  The 
Copermittee(s) are expected to eliminate the detected illicit discharges and 
connections as soon as possible after they are able to contact the person responsible 
for the illicit discharge or connection.  The steps expected and/or necessary to 
eliminate illicit discharges and connections under different scenarios and for different 
sources should be developed and implemented by the Copermittee(s).  These steps 
may be outlined by the Copermittee(s) in their JRMPs. 
 
In some cases, the Copermittee(s) may determine that one of the necessary steps is 
to contact the San Diego Water Board to assist in resolving and eliminating illicit 
discharges and connections.  The Copermittee(s), however, are expected to exhaust 
all of their available administrative and enforcement authorities and mechanisms for 
addressing and eliminating illicit discharges and connections before contacting the 
San Diego Water Board for assistance. 
 
Section F.4.h (Prevent and Response to Sewage Spills and Other Spills) requires 
each Copermittee to implement measures to prevent and respond to spills into its 
MS4.  These requirements are consistent with Order No. R9-2004-001 and based on 
federal regulations at 40 CFR 122.26(d)(2)(iv)(B)(4).  Those federal NPDES 
regulations clearly require that owners and operators of MS4s have procedures to 
prevent, contain, and respond to spills that may discharge into the municipal separate 
storm sewer.   
 
The Order includes sewage and non-sewage spills in the requirement for spill 
prevention and response.  Federal regulations clearly define sewage as an illicit 
discharge that must be addressed by municipalities (see Phase II Final Rule, 
p.68758). Sewage is an illicit discharge to the MS4 that threatens public health.  As 
such, the Copermittees must implement measures to prevent sewage from entering 
the MS4 system and must respond to illicit discharges that have entered the system. 
This section has been revised to clarify that management measures and procedures 
must be implemented to prevent, respond to, and cleanup spills.  In addition to the 
management measures and procedures, a mechanism for the Copermittees to be 
notified of spills is necessary in order for those management measures and 
procedures to be implemented as soon as possible after a spill has occurred.  The 
facilitation of public reporting of illicit discharges required by section F.4.c, in addition 
to regular and open communication with other agencies (e.g., sanitary sewer districts), 

RB-AR52557



Fact Sheet/Technical Report for  November 10, 2010 
Order No. R9-2010-0016  Page 163 of 199 

 

DIRECTIVES F 

may also serve as a mechanism for notifying the Copermittees of spills within their 
jurisdiction. 
 
Section F.3.a.(7) of the Order includes requirements for measures that must be taken 
to prevent sewage spills. Examples of measures being implemented by Copermittees 
include inspections of fats, oils, and grease management at restaurants. Other 
preventative measures can be implemented during routine planning efforts for new 
development and redevelopment projects. Similarly, building permit inspections should 
be used to verify the integrity of the sanitary and storm sewer infrastructure and 
ensure that cross-connections between the two are avoided. 
 
F.5. Public Participation Component 
 
The following legal authority applies to section F.5: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
No significant changes from Order No. R9-2004-001 have been made to this section of 
the Order. 
 
F.6. Education Component 
 
The following legal authority applies to section F.6: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(6) 
provides that the proposed management program include “A description of a program 
to reduce to the maximum extent practicable, pollutants in discharges from municipal 
separate storm sewers associated with the application of pesticides, herbicides, and 
fertilizer which will include, as appropriate, controls such as educational activities, 
permits, certifications, and other measures for commercial applicators and distributors, 
and controls for application in public right-of-ways and at municipal facilities."   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(6) provides that the proposed 
management program include “A description of educational activities, public 
information activities, and other appropriate activities to facilitate the proper 
management and disposal of used oil and toxic materials.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(4) provides that the proposed 
management program include “A description of appropriate educational and training 
measures for construction site operators.”    
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Section F.6 (Education Component) includes an introductory paragraph that is the 
same as in Order No. R9-2004-001, except for the addition of New Development / 
Redevelopment Project Applicants, Developers, Contractors, Property Owners, and 
other Responsible Parties to the list of target communities.   
 
Section F.6.a (General Requirements) includes education topics that are required for 
the education programs developed and implemented for the target communities.  The 
Copermittees can choose how and to what degree to address these topics.  Some 
topics may be more important for certain target communities. 
 
The requirement for educational activities, public information activities, and other 
appropriate activities to facilitate the proper management and disposal of used oil and 
toxic materials has been moved to this section from the Illicit Discharge Detection and 
Elimination section. 
 
Section F.6.b (Specific Requirements) includes requirements for specific target 
communities, which are in addition to the general requirements.  The education and 
training requirements previously included in other sections of Order No. R9-2004-001 
(i.e. Development Planning, Construction, Existing Development) have been removed 
and consolidated under this section.  Specific education requirements are included for:  
1) the Copermittees’ departments and personnel (i.e. staff and contractors, and 
Planning Boards and Elected Officials, if applicable), 2) new development / 
redevelopment and construction sites, 3) commercial and industrial sites/sources, and 
4) residential and general public communities. 
 
Section F.6.b.(1) (Copermittee Departments and Personnel) requires the 
Copermittees to implement an education program for their staff and contractors.  
Education is required at all levels of municipal staff and contractors.  Education is 
especially important for the staff responsible for planning and development review, 
oversight, inspection and enforcement of construction activities, selecting and 
implementing BMPs for Copermittee areas, inspection and enforcement of industrial 
and commercial facilities, and other Copermittee activities which might result in 
discharges of pollutants if proper BMPs are not used.   
 
Education of Copermittee departments and personnel may be conducted with joint 
and/or individual training programs (i.e. on a regional and/or jurisdictional scale), and 
may include both formal and informal training.  The Copermittees may choose the 
scale and methods for educating their departments and personnel.   
 
The annual training required for construction, building, code enforcement, grading 
review staffs, inspectors, and other responsible construction staff requires the training 
to occur annually, prior to the rainy season.   
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Section F.6.b.(2) (New Development / Redevelopment and Construction Sites) 
requires the Copermittees to educate parties responsible for a project (i.e. project 
applicants, developers, contractors, property owners, community planning groups, and 
other responsible parties) about storm water issues and BMPs.  Different levels of 
training will be needed for planning groups, owners, developers, contractors, and 
construction workers, but all should get a general education of storm water 
requirements.  Education of all construction workers can prevent unintentional 
discharges, such as discharges by workers who are not aware that they are not allowed 
to wash things down the storm drains.  Training for BMP installation workers is 
imperative because the BMPs will fail if not properly installed and maintained.  Training 
for field level workers can be formal or informal tail-gate format. 
 
Section F.6.b.(3) (Commercial and Industrial Sites / Sources) requires the 
Copermittees to notify the owner/operator of each of their inventoried commercial and 
industrial sites/sources of the BMP requirements applicable to the site/source at least 
twice during the five-year period of the Order.  Notification of BMP requirements may 
be fulfilled during the business license application/renewal process and/or during site 
inspections.  Notifying commercial and industrial sites/sources of the BMP 
requirements will ensure the business owners are aware of the appropriate BMPs to 
implement that prevent discharges of pollutants from these sites/sources. 
 
Section F.6.b.(4) (Residential and General Public) requires the target audiences for 
residential and general public communities to include underserved target audiences 
(e.g., disadvantaged communities), residents and managers of Common Interest 
Areas / Homeowner Associations, and owners and residents of mobile home parks.  
These communities are frequently neglected or underserved by most water quality 
education programs, but can be significant sources of pollutants.  Thus, it is important 
for the residential and general public education programs to reach out to and educate 
these communities on their potential impacts to water quality. 
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G. Watershed Water Quality Workplan 
 
The following legal authority applies to section G: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(a)(3)(ii) states:  
“The Director may […] issue distinct permits for appropriate categories of discharges 
[…] including, but not limited to […] all discharges within a system that discharge to the 
same watershed […]”  
 
Federal NPDES regulations 40 CFR 122.26(a)(3)(v) states:  “Permits for all or a 
portion of all discharges from large or medium municipal separate storm sewer 
systems that are issued on a system-wide, jurisdiction-wide, watershed, or other basis 
may specify different conditions relating to different discharges covered by the permit, 
including different management programs for different drainage areas [watersheds] 
which contribute storm water to the system.” 
 
Federal NPDES regulation 40 CFR 122.26(a)(5) states:  “The Director may issue 
permits for municipal separate storm sewers that are designated under paragraph 
(a)91)(v) of this section on a system-wide basis, a jurisdiction-wide basis, watershed 
basis, or other appropriate basis.”  
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv) states:  “Proposed programs may 
impose controls on a system-wide basis, a watershed basis, a jurisdiction basis, or on 
individual outfalls.” 
 
Section G requires Copermittees to continue implementation of their watershed runoff 
management program (WRMP), however the implementation approach has changed.  
Order No. R9-2004-001 required a Watershed SWMP that included a collaborative 
strategy to abate the sources and reduce the discharges causing high priority water 
quality problems.  This strategy was to guide each watershed Copermittee’s selection 
and implementation of Watershed Activities, so that the activities selected and 
implemented would remove that pollutant contribution responsible for the identified 
high priority water quality problem.  Outcomes of these requirements were not able to 
demonstrate improvements to water quality.  
 
Revised language in Order No. R9-2010-0016 attempts to focus each watershed 
Copermittee’s efforts and resources on addressing the highest water quality problems 
in the watershed by focusing attention on the health of the receiving water body and 
the most efficient use of the watershed Copermittee’s time and resources.  Order No. 
R9-2010-0016 requires the watershed Copermittees to develop and follow a workplan 
approach towards assessing receiving water body conditions, prioritizing the highest 
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priority water quality problems, implementing effective BMPs, and measuring water 
quality improvement in the receiving water. 
 
Section G.1. (Watershed Workplan Components) requires the watershed 
Copermittees to develop a workplan that will implement a collective watershed 
strategy to assess and prioritize the water quality problems, and identify, address, and 
mitigate the highest priority water quality issues/pollutants within the Upper Santa 
Margarita watershed’s receiving waters. This section specifies the minimum 
components that must be included in the Watershed Workplan.  Development of a 
workplan rather than watershed activities will allow the Copermittees flexibility to 
iteratively modify their watershed strategy over the course of future planning years as 
priorities change.    
 
Section G.2 (Watershed Workplan Implementation) requires the Copermittee’s to 
begin implementing the Watershed Workplan within 90 days of submittal unless 
otherwise directed by the San Diego Water Board.  The Watershed Workplan must 
meet the requirements of the Order.  The San Diego Water Board expects that 
implementing the Watershed Workplan, which will coordinate the Copermittees’ efforts 
in the watershed, will result in water quality improvements sooner than later.  If there 
are deficiencies in the Watershed Workplan, the San Diego Water Board will provide 
guidance to remedy those deficiencies as appropriate.  
 
Section G.3 (Copermittee Collaboration) requires the Copermittees to collaborate to 
develop and implement the Watershed Workplan.  Watershed Copermittee 
collaboration must include frequent regularly scheduled meetings.  Because there are 
several other agencies with MS4s in the Upper Santa Margarita watershed that the 
Copermittees have indicated in the ROWD are a source of pollutants that may 
discharge into the MS4 systems of the Copermittees, the Copermittees are also 
required to pursue interagency agreements, or similar cooperative efforts, with non-
Copermittee owners of the MS4 (such as Caltrans, Native American tribes, and school 
districts) to control the contribution of pollutants from one portion of the shared MS4 to 
another portion of the shared MS4.  In addition, the Copermittees are required, as 
appropriate, to participate in watershed management efforts to address water quality 
issues within the entire Santa Margarita Watershed (such as the County of San Diego 
and United States Marine Corps Camp Pendleton). 
 
Section G.4 (Public Participation) requires the Copermittees to implement a 
watershed-specific public participation mechanism within each watershed.  A required 
component of the watershed-specific public participation mechanism must be a 
minimum 30-day public review of the Watershed Workplan.  Opportunity for the public 
to review and comment on the Watershed Workplan must occur before the workplan is 
implemented. 
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Section G.5 (Watershed Workplan Review and Updates) requires the Copermittees to 
review and update the Watershed Workplan annually to identify needed changes to 
the prioritized water quality problem(s) listed in the workplan.  This section requires the 
Copermittees to review and update their workplan each year to incorporate changing 
priorities and evolving watershed strategies.   
 
Section G.6 (Pyrethroid Toxicity Reduction Evaluation) requires the Copermittees to 
incorporate the pyrethroid pollutant reduction program into the Watershed Workplan, 
as described in the ROWD.   
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H. Fiscal Analysis 
 
The following legal authority applies to section H: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(vi) 
provides that “[The Copermittee must submit] for each fiscal year to be covered by the 
permit, a fiscal analysis of the necessary capital and operation and maintenance 
expenditures necessary to accomplish the activities of the programs under paragraphs 
(d)(2)(iii) and (iv) of this section.  Such analysis shall include a description of the 
source of funds that are proposed to meet the necessary expenditures, including legal 
restrictions on the use of such funds.” 
 
Section H has been expanded in order to develop more useful and meaningful fiscal 
reporting.  A revamped fiscal reporting strategy will provide the San Diego Water 
Board and the Copermittees with better capability to manage performance of the 
programs.   
 
The Copermittees’ effort is expected to provide standardization of reporting so that 
figures between Copermittees are comparable, which is one of many types of 
information which can be used by the San Diego Water Board to better understand 
Copermittee program implementation.  Standardization and comparison of fiscal 
analysis reporting is supported by the State Water Board funded NPDES Stormwater 
Cost Survey, which finds that “standards for reporting costs and storm water activities 
are needed to allow accurate cost comparisons to be made between storm water 
activities.”222  This document also provides guidance regarding categorization of 
expenditures for tracking and reporting. 
 
The Order establishes a criterion for when Copermittees must add narrative 
evaluations to the tables.  This will address some of the variability in reporting and will 
provide the public and San Diego Water Board with improved understanding of how 
resources are shifted in response to annual assessments.  This will also help ensure 
that projected annual costs adequately reflect planned program modifications 
described in the annual reports. 
 
The San Diego Water Board has chosen not to require a description of fiscal benefits 
realized from implementation of the storm water protection program.  This is a 
recommendation from the National Association of Flood and Stormwater Management 

                                            
222 Currier, et al., 2005.  NPDES Storm Water Cost Survey Final Report.  Prepared for California State Water 
Resources Control Board by Office of Water Programs, California State University, Sacramento.  P. 63. 
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Agencies.223  For instance, the current fiscal assessment does not address city-wide 
fiscal benefits of protection (e.g., public health, tourism, property values, economic 
activity, beneficial uses, etc.), even though many costs currently reported to the San 
Diego Water Board are for related activities.  This type of assessment may help 
Copermittees improve the allocation of resources and it may help the Copermittees 
secure adequate funding for the program.  Finally, it will provide a clearer picture of the 
storm water and non-storm water runoff program to the public and San Diego Water 
Board.  However, qualitative assessments could be overly subjective and most 
Copermittees likely lack the ability to provide accurate quantitative assessments.  The 
San Diego Water Board encourages Copermittees to consider means for conducting 
assessments of fiscal benefits derived from the programs. Such assessments could be 
conducted on a regional scale similar to studies of program costs conducted by the 
State Water Board.224  
 
Currently, each Riverside County municipality’s annual report includes a table based 
on a template developed by the principal Copermittee.  The template was meant to 
facilitate reporting consistency among the Copermittees.  The annual report table 
contains estimates of spending during the reported period and estimates of the next 
year’s spending.   
 
Review of the fiscal analysis tables included in the annual reports has not been as 
straightforward as expected, and the value of the information is moderate.  The 
reviews indicate that cities do not use consistent methods to fill in the tables because 
they use different accounting and budgeting processes, and certain storm water 
program expenditures are not easily categorized into the table formats.  Furthermore, 
storm water permit-related activities involve several departments, which makes it 
difficult for the storm water manager to gather and decipher actual costs.    
 
These issues also make it difficult for the Copermittees to accurately compartmentalize 
expenditures within the format.  As a result, the current financial reporting provides 
estimates at best and cannot be reliably used to compare program implementation 
among most municipalities.    
 

                                            
223 National Association of Flood and Stormwater Management Agencies. 2006.  Guidance for Municipal 
Stormwater Funding.  Prepared under a grant provided by the USEPA. 
224 State Water Board, 2005.  NPDES Stormwater Cost Survey. 
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I. Total Maximum Daily Loads 
 
The following legal authority applies to section I: 
 
Broad Legal Authority:  CWA section 303(d)(1)(A) and (C), and Federal regulations 
40 CFR 130.2(i), 40 CFR 130.7(b)(1) and 40 CFR 122.44(d)(1)(vii)(B).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.44(d)(1)(vii)(B) 
requires that NPDES permit requirements incorporate water quality based effluent 
limitations that must be consistent with the requirements and assumptions of 
wasteload allocations (WLAs) assigned to the MS4 as part of the calculated TMDLs. 
 
Section I.1.  is a placeholder for the requirements and WLAs assigned to the 
Copermittees’ MS4 discharges of any future TMDLs that are adopted by the San 
Diego Water Board. 
 
Section I.2 includes, by reference to Santa Ana Water Board Order No. R8-2010-
0033, including the relevant sections of the fact sheet and findings (and subsequent 
revisions), the requirements and WLAs assigned to the MS4s for the Lake 
Elsinore/Canyon Lake (San Jacinto Watershed) Nutrient TMDLs that are being 
implemented for the Santa Ana Water Board.  Because the San Jacinto Watershed is 
within the boundaries of the Santa Ana Water Board’s region, the Lake 
Elsinore/Canyon Lake Nutrient TMDLs and its requirements must be implemented by 
the Cities of Murrieta and Wildomar for the areas within their jurisdictions located in the 
Santa Ana Region (Region 8).  
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J. Program Effectiveness Component 
 
The following legal authority applies to section J: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(v) 
provides that the Copermittees must include “Estimated reductions in loadings of 
pollutants from discharges of municipal storm sewer constituents from municipal storm 
sewer systems expected as the result of the municipal storm water quality 
management program.  The assessment shall also identify known impacts of storm 
water controls on ground water.”  Under Federal NPDES regulation 40 CFR 122.42(c) 
applicants must provide annual reports on the progress of their storm water 
management programs. 
 
Section J.1 (Program Effectiveness Assessments) of the Order requires the 
Copermittees to assess the effectiveness of the implementation of their jurisdictional, 
watershed, and monitoring programs and activities.  The Riverside County Storm 
Water Program is supportive of the CASQA effort, and use of CASQA assessment 
techniques is consistent with the methodology proposed in the ROWD.225,226   
 
This section requires the Copermittees to establish assessment measures or methods 
for each of the six outcome levels described by CASQA that will be used to assess the 
effectiveness of the Jurisdictional Runoff Management Program (JRMP) and 
Watershed Workplan implementation at (1) reducing the discharge of storm water 
pollutants from its MS4 to the MEP; (2) prohibit non-storm water discharges; and (3) 
preventing runoff discharges from the MS4 from causing or contributing to a violation 
of water quality standards.   
 
The effectiveness assessment measures or methods must be established and 
included as part of the updated JRMPs and Watershed Workplan that are due on or 
before June 30, 2012.  Beginning with the Annual Report due in 2013, the 
Copermittees are required to annually perform the assessments using the established 
assessment measures or methods.   
 
Section J.2 (Respond to Assessments) of the Order requires the Copermittees to 
improve jurisdictional and watershed activities or BMPs when they are found to be 
ineffective or when water quality impairments are continuing.  This requirement fulfills 
the purpose of conducting effectiveness assessments – to improve and refine the 
Copermittees’ programs.  The requirement is consistent with USEPA’s Phase II 
                                            
225 The Riverside County Copermittees proposed an assessment strategy based on the CASQA Municipal 
Stormwater Program Effectiveness Assessment Guidance in section 6.1.2.1 of the ROWD. 
226 CASQA 2007. Municipal Stormwater Program Effectiveness Assessment Guidance.  
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regulations, which state:  “If the permittee determines that its original combination of 
BMPs are not adequate to achieve the objectives of the municipal program, the MS4 
should revise its program to implement BMPs that are adequate […].”227 
 
Each Copermittee must update the effectiveness assessment work plan and schedule 
to address any program modifications and improvements in response to the findings of 
their assessment.  The updates to the work plan and schedule must be incorporated 
into the applicable Annual Report. 
  
Section J.3 (Assessment and Response Reporting) of the Order describes the 
information required to be submitted in the Annual Report pertaining to program 
effectiveness assessments, review, and response.  A summary of the effectiveness 
assessments, responses to the effectiveness assessments, and any steps 
implemented to improve the Copermittee’s ability to assess program effectiveness 
must be included with the Annual Report.  The reporting will demonstrate whether 
Copermittees have appropriately responded to the effectiveness assessments. 
 

                                            
227 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68762. 
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K. Reporting 
 
The following legal authority applies to section K: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.42(c) requires that 
“The operator of a large or medium municipal separate storm sewer system or a 
municipal separate storm sewer system that has been designated by the director 
under § 122.26(a)(1)(v) of this part must submit an annual report by the anniversary of 
the date of the issuance of the permit for such system.  The report shall include: (1) 
The status of implementing the components of the storm water management program 
that are established as permit conditions; (2) Proposed changes to the storm water 
management program that are established as permit condition.  Such proposed 
changes shall be consistent with § 122.26(d)(2)(iii) of this part; (3) Revisions, if 
necessary, to the assessment of controls and the fiscal analysis reported in the permit 
application under § 122.26(d)(2)(iv) and (d)(2)(v) of this part; (4) A summary of data, 
including monitoring data, that is accumulated throughout the reporting year; (5) 
Annual expenditures and budget for year following each annual report; (6) A summary 
describing the number and nature of enforcement actions, inspections, and public 
education programs; (7) Identification of water quality improvements or degradation.” 
 
CWC section 13267 provides that “the Regional Board may require than any person 
who has discharged […] shall furnish, under penalty of perjury, technical or monitoring 
reports which the regional board requires.” 
 
Section K.1 (Runoff Management Plans) outlines the process and due dates for 
submitting JRMPs and Watershed Workplan.  The information to be included in the 
Jurisdictional and Watershed plans must be sufficient to demonstrate the capacity to 
implement the requirements of section F and G, respectively, of the Order.    
 
In many cases, the requirements of the Order should not necessitate a complete 
rewrite of the plans, as was basically done in 2005.  Only sections of the Order which 
are new or have been significantly changed should warrant rewriting of plans’ sections.  
The San Diego Water Board plans to work with the Copermittees and provide 
guidance regarding where JRMPs and Watershed Workplan must be updated in 
accordance with the Order.  This will help ensure that rewriting, reporting, and review 
efforts are minimized.   
 
Section K.2 (Other Required Reports and Plans) include requirements for information 
to be included in the SSMP update, the HMP, and the Report of Waste Discharge 
(ROWD) for the next permit reissuance.  The Order requires submittal of an updated 
SSMP on or before June 30, 2012; a draft HMP on or before June 30, 2013; and a 
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ROWD 180 days in advance of the expiration of this Order.  The section also identifies 
the minimum information to be included in the ROWD, based on USEPA’s May 17, 
1996 guidance “Interpretive Policy Memorandum on Reapplication Requirements for 
Municipal Separate Storm Sewer Systems.” 
 
Section K.3 (Annual Reports) outlines the process and roles of the Copermittees for 
developing and submitting the JRMP Annual Report.  Information to be included in the 
Annual Reports is described in section K.3.a.(3).   
 
Each Copermittee is required to maintain records demonstrating that Permit activity 
requirements have been met, which allows the San Diego Water Board to confirm 
compliance as needed, such as via inspections, program audits, or requests for 
information per CWC sections 13225 and 13267.    
 
Reporting requirements in the Order focus on results and responses to the 
effectiveness assessments conducted by the Copermittees.  This will allow the San 
Diego Water Board to determine how appropriately municipalities adapt and tailor their 
programs to findings from activities and monitoring results.  Assessment of progress 
toward meeting the objectives is possible because the data collected by the 
Copermittees under Order No. R9-2004-001 can be used to establish baseline 
conditions.  Compared to activity-based reporting, this will greatly enhance the ability 
of the San Diego Water Board, Copermittees, and the public to determine whether the 
programs are successful. 
 
The Order reduces the amount of program activity-based reporting from Order No. R9-
2004-001.  Under the CASQA assessment model, activity-based reporting includes 
primarily outcomes that document compliance with permit requirements (Level 1 
outcomes), rather than being indicators of the impact of activity implementation.228  
This approach is consistent with guidance from the USEPA, which notes that annual 
reports should highlight program effectiveness as well as describing activities.229  This 
emphasis is also consistent with recommendations from the National Academy of 
Public Administration in its report to USEPA on Evaluating Environmental Progress, 
which suggest that reviewing activities data provides limited value when evaluating the 
effectiveness of programs and resulting environmental conditions.230 
 
The Order maintains some reporting requirements for certain activity-based outcomes.  
These are mostly focused on activities that establish or revise municipal processes 
related to storm water runoff and management.  The processes required by the Order 
are especially important in situations where sustaining water quality improvements 
may require activities that extend beyond the five-year period of the NPDES permit.   
 
                                            
228 Level 1 outcomes under the CASQA guidance include documentation that required activities have been 
implemented. 
229 USEPA 2007.  MS4 Program Evaluation Guidance.  USEPA Office of Wastewater Management EPA-833-R-07-
003. January 2007 field test version. 
230 National Academy of Public Adminstration 2001. Evaluating Environmental Progress: How EPA and the States 
Can Improve the Quality of Enforcement and Compliance Information (June 2001).  http://www.napawash.org 

RB-AR52570



Fact Sheet/Technical Report for  November 10, 2010 
Order No. R9-2010-0016  Page 176 of 199 

 

DIRECTIVES K  

In addition, the Order maintains many activity-based reporting requirements related to 
enforcement of local requirements, with an emphasis on the results from such 
activities.  This is intended to facilitate review of the contributions that inspection and 
enforcement activities have made toward meeting the goals of the Order.  Reporting of 
these types of activities is supported by recommendations from the National Academy 
of Public Administration in its report to the USEPA: Evaluating Environmental 
Progress: How EPA and the States Can Improve the Quality of Enforcement and 
Compliance Information (June 2001).231  Other activity-based reporting has been 
reduced to selected items based on consideration of program priorities. 
 
Another source of prioritization for activity-based reporting is the Storm Water Panel 
Recommendations to the California State Water Resources Control Board The 
Feasibility of Numeric Effluent Limits Applicable to Discharges of Storm Water 
Associated with Municipal, Industrial and Construction Activities (June 19, 2006). In 
particular, the panel highlighted needs to improve the design, maintenance, and 
inspections of best management practices. 
 
Section K.4 (Interim Reporting Requirements) specifies that the JRMP Annual 
Reports must be submitted in accordance with the requirements of Order No. R9-
2004-001 prior to submittal of the JRMPs required under section K.1a.   
 

                                            
231 The National Academy of Public Administration report is available on-line at http://www.napawash.org  
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L. Modification of Programs 
 
The following legal authority applies to section L: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Section L of the Order provides a process for the Copermittees to modify their runoff 
management programs.  This process will be useful so that the Copermittees can 
continue to refine and improve their programs based on the findings of their annual 
program effectiveness assessments.  The process allows for minor modifications to 
the Copermittees’ programs where the Copermittees can exhibit that the modifications 
meet or exceed existing legal requirements under the Order.  Such a process avoids 
lengthy and time consuming formal approvals of proposed modifications before the 
San Diego Water Board, while still ensuring compliance with applicable legal 
standards and the Order.  The process included in the Order is based on a process 
utilized by the California Regional Water Quality Control Board, San Francisco Bay 
Region (San Francisco Bay Water Board) in their MS4 permit for Alameda County.232  
 

                                            
232 San Francisco Bay Water Board, 2003.  Order No. R2-2003-0021.  P. 45. 
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M. Principal Permittee Responsibilities 
 
The following legal authority applies to section M: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(a)(3)(iii)(C) 
provides that “A regional authority may be responsible for submitting a permit 
application.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(D) provides that “[The Copermittee 
must demonstrate that it can control] through interagency agreements among 
coapplicants the contribution of pollutants from one portion of the municipal system to 
another portion of the municipal system." 
 
No significant changes were made to this section. 
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N. Receiving Waters and MS4 Discharge Monitoring and Reporting Program 
 
The following legal authority applies to section N: 
 
Broad Legal Authority:  CWA sections 402, 402(p)(3)(B)(ii-iii), CWC section 13377, 
and Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulations 40 CFR 122.26(d)(2)(iii) and 
122.44 require the Copermittees to conduct a comprehensive monitoring program.   
 
See section T of this Fact Sheet/Technical Report for a discussion of changes to the 
Receiving Waters Monitoring and Reporting Program. 
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O. Standard Provisions, Reporting Requirements, And Notifications 
 
The following legal authority applies to section O: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Standard provisions, reporting requirements, and 
notifications are consistent to all NPDES permits and are generally found in Federal 
NPDES regulation 40 CFR 122.41. 
 
Section O.2 of the Order has been changed to remove the statement that all plans 
and reports submitted in compliance with the Order are an enforceable part of the 
Order.  This statement has been removed because it is unnecessary.  The Order itself 
contains sufficient detailed requirements to ensure that compliance with discharge 
prohibitions, receiving water limitations, non-storm water action levels and the 
narrative standard of MEP for storm water are achieved.  Implementation by the 
Copermittees of programs in compliance with the Order’s requirements, prohibitions, 
and receiving water limitations is the pertinent compliance standard to be used under 
the Order, as opposed to assessing compliance by reviewing the Copermittees’ 
implementation of their plans alone.   
 
Rather than being substantive components of the Order itself, the Copermittees’ 
management plans are simply descriptions of their runoff management programs 
required under the Order.  These plans serve as procedural correspondence which 
guides program implementation and aids the Copermittees and San Diego Water 
Board in tracking implementation of the programs.  In this manner, the plans are not 
functional equivalents of the Order.  For these reasons, the Copermittees’ runoff 
management plans need not be an enforceable part of the Order. 
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P. Attachment A – Basin Plan Prohibitions 
 
The following legal authority applies to Attachment A: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  CWC section 13243 provides that “A regional board, in a 
water quality control plan or in waste discharge requirements, may specify certain 
conditions or areas where the discharge of waste, or certain types of waste, will not be 
permitted.”   
 
CWC section 13263(a) provides that waste discharge requirements prescribed by the 
San Diego Water Board implement the Basin Plan. 
 
No significant changes were made to this attachment. 
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Q. Attachment B – Standard Provisions 
 
The following legal authority applies to Attachment B: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).   
 
Specific Legal Authority:  Standard provisions, reporting requirements, and 
notifications are consistent to all NPDES permits and are generally found in Federal 
NPDES regulation 40 CFR 122.41. 
 
Attachment B includes Standard Provisions which have been developed by the State 
Water Board.  These Standard Provisions ensure that NPDES permits are consistent 
and compatible with USEPA’s federal regulations.  Some Standard Provisions sections 
specific to publicly owned sewage treatment works are not included in Attachment B. 
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R. Attachment C – Definitions 
 
The following legal authority applies to Attachment C: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).  
 
Attachment C contains definitions for terms found in the Order.  In addition, definitions 
for terms previously defined in Order No. R9-2004-001 Attachment C, but which are 
not found in the current Order, have been deleted. 
 
An additional section which includes acronyms and abbreviations has been added.  
This is to ensure clarity and prevent confusion of terms.  Definitions have been added 
for new terms used in the permit to provide a clear understanding of their meaning and 
use. 
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S. Attachment D – Summary of Submittals 
The following legal authority applies to Attachment D: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, 
13383, and Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 
CFR 122.26(d)(2)(iv) and 122.44(i).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.42(c) requires that 
“The operator of a large or medium municipal separate storm sewer system or a 
municipal separate storm sewer system that has been designated by the director 
under § 122.26(a)(1)(v) of this part must submit an annual report by the anniversary of 
the date of the issuance of the permit for such system.  The report shall include: (1) 
The status of implementing the components of the storm water management program 
that are established as permit conditions; (2) Proposed changes to the storm water 
management program that are established as permit condition.  Such proposed 
changes shall be consistent with § 122.26(d)(2)(iii) of this part; (3) Revisions, if 
necessary, to the assessment of controls and the fiscal analysis reported in the permit 
application under § 122.26(d)(2)(iv) and (d)(2)(v) of this part; (4) A summary of data, 
including monitoring data, that is accumulated throughout the reporting year; (5) 
Annual expenditures and budget for year following each annual report; (6) A summary 
describing the number and nature of enforcement actions, inspections, and public 
education programs; (7) Identification of water quality improvements or degradation.” 
 
CWC section 13267 provides that “the regional board may require than any person 
who has discharged […] shall furnish, under penalty of perjury, technical or monitoring 
reports which the regional board requires.” 
 
Attachment D to the Order provides a table summary of scheduled submittals required 
by the Order.  Unscheduled submittals are no longer added to the table, since there is 
no proper due date for such submittals.  A task summary has not been created for the 
Order, since the previous task summary was found to be redundant, repeating 
information found in the submittal summary and elsewhere in the Order. 
 
A Jurisdictional Runoff Management Program (JRMP) Annual Report Checklist has 
been added to the reporting requirements.  This addition is to determine and ensure 
that all requirements of the permit are being met.  A Jurisdictional Runoff Management 
Program (JRMP) Annual Report Checklist has been added to the reporting 
requirements.  This addition is to determine and ensure that all requirements of the 
permit are being met. 
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T. Attachment E - Receiving Waters and MS4 Discharge Monitoring and 
Reporting Program 

 
The following legal authority applies to the Receiving Waters and MS4 Discharge 
Monitoring and Reporting Program: 
 
Broad Legal Authority:  CWA sections 402, 402(p)(3)(B)(ii-iii), CWC section 13377, 
and Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv), 122.44 and 122.45.   
 
Specific Legal Authority:  Federal NPDES regulations 40 CFR 122.26(d)(2)(iii) 
requires the Copermittees to conduct a comprehensive monitoring program.   
 
Federal NPDES regulation 40 CFR 122.42(c) requires that “The operator of a large or 
medium municipal separate storm sewer system or a municipal separate storm sewer 
system that has been designated by the director under § 122.26(a)(1)(v) of this part 
must submit an annual report by the anniversary of the date of the issuance of the 
permit for such system.  The report shall include: (1) The status of implementing the 
components of the storm water management program that are established as permit 
conditions; (2) Proposed changes to the storm water management program that are 
established as permit condition.  Such proposed changes shall be consistent with  
§ 122.26(d)(2)(iii) of this part; (3) Revisions, if necessary, to the assessment of 
controls and the fiscal analysis reported in the permit application under § 
122.26(d)(2)(iv) and (d)(2)(v) of this part; (4) A summary of data, including monitoring 
data, that is accumulated throughout the reporting year; (5) Annual expenditures and 
budget for year following each annual report; (6) A summary describing the number 
and nature of enforcement actions, inspections, and public education programs; (7) 
Identification of water quality improvements or degradation.” 
 
CWC section 13267 provides that “the regional board may require than any person 
who has discharged […] shall furnish, under penalty of perjury, technical or monitoring 
reports which the regional board requires.” 
 
I. Purpose  
 
According to USEPA, the benefits of sampling data include, but are not limited to: 
 

1. Providing a means for evaluating the environmental risk of storm water 
discharges by identifying types and amounts of pollutants present; 

2. Determining the relative potential for storm water discharges to contribute to 
water quality impacts or water quality standard violations; 

3. Identifying potential sources of pollutants; and 
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4. Eliminating or controlling identified sources more specifically through permit 
conditions.233 

 
Equally important, monitoring programs are an essential link in the improvement of 
storm water management efforts.  Data collected from monitoring programs can be 
assessed to determine the effectiveness of management programs and practices, 
which is vital for the success of the iterative approach used to meet the MEP standard 
for storm water.  When water quality data indicate that water quality standards or 
objectives are being exceeded, particular pollutants, sources, and drainage areas can 
be identified and targeted for specific management efforts.  When data indicate that a 
particular BMP or program component is not effective, improved efforts can be 
selected and implemented. 
 
Considering the benefits described above, the Receiving Waters Monitoring and 
Reporting Program (MRP) has been designed to determine impacts to receiving water 
quality and beneficial uses from storm water runoff and to use the results to refine the 
Copermittees’ storm water runoff management programs for the reduction of storm 
water pollutant loadings to the MEP. For non-storm water discharges, monitoring has 
been designed to identify and eliminate prohibited illicit discharges and to determine 
appropriate actions to take in response to dry weather non-storm water action levels.  
Additionally, the results from dry weather non-storm water monitoring can be used to 
evaluate exempted non-storm water discharges as a source or conveyance of 
pollutants.  The primary goals of the MRP include: 
 

1. Assess compliance with Order No. R9-2010-0016; 
2. Measure and improve the effectiveness of the Copermittees’ runoff 

management programs; 
3. Assess the chemical, physical, and biological impacts of receiving waters from 

MS4 discharges; 
4. Characterize storm water runoff discharges; 
5. Identify sources of specific pollutants; 
6. Prioritize drainage and sub-drainage areas that need management actions; 
7. Detect and eliminate illicit discharges and illicit connections to the MS4; 
8. Assess the overall health of receiving waters; and 
9. Provide information to implement required BMP improvements 

 
Each of the components of the MRP is necessary to meet the objectives listed above.  
In addition, the MRP has been designed in accordance with the guidance provided by 
the Southern California Stormwater Monitoring Coalition’s Model Monitoring Technical 
Committee in its August 2004 “Model Monitoring Program for Municipal Separate 
Storm Sewer Systems in Southern California.”  This guidance document was 
developed in response to Senate Bill 72 (Kuehl), which addressed the standardization 
of sampling and analysis protocols in municipal storm water monitoring programs.  The 
technical committee which developed the guidance included representatives from 

                                            
233 USEPA, 1992.  NPDES Storm Water Sampling Guidance Document.  EPA/833-B-92-001. 
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Southern California Regional Water Boards (including the San Diego Water Board), 
municipal storm water Copermittees (including Riverside County Flood Control District 
), Heal the Bay, and the Southern California Coastal Water Research Project.  
 
As its title suggests, the guidance essentially developed a model municipal storm 
water monitoring program for use in Southern California.  The model program is 
structured around five fundamental management questions, outlined below.  The MRP 
is designed as an iterative step towards ensuring that the Copermittees’ monitoring 
program can fully answer each of the five management questions. 
 

1. Are conditions in receiving waters protective, or likely to be protective, of 
beneficial uses? 

2. What is the extent and magnitude of the current or potential receiving water 
problems? 

3. What is the relative storm water runoff contribution to the receiving water 
problem(s)? 

4. What are the sources of storm water runoff that contribute to receiving water 
problem(s)? 

5. Are conditions in receiving waters getting better or worse? 
 
The three MS4 NPDES permits within San Diego Water Board jurisdiction each have 
very similar core monitoring requirements that include receiving water monitoring, 
effluent monitoring, and special studies (see Finding E.12 and Discussion).  The 
justifications for each component of the monitoring program are discussed below. 
 
II. Monitoring Program 
 
The Monitoring Program has been organized into distinct sections and includes 
receiving water monitoring, MS4 effluent monitoring, a monitoring program in high 
priority inland aquatic habitat, and special studies.  Each monitoring program is 
expected to answer specific questions and achieve goals outlined in section I.  Some 
of these questions require the linkage of both receiving water monitoring and MS4 
discharge monitoring that is required in the Order.  As such, the Monitoring Program 
has been written to allow the Copermittees to utilize the same data and/or sampling 
effort where monitoring requirements overlap.  For example, the Copermittees may 
elect to develop a Trash Special Study where the sampling is done at the same 
location and time as stream assessment monitoring.  The Copermittees may evaluate 
the goals and questions of the Monitoring Program when evaluating how required 
monitoring programs may overlap.   
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Section II.A.1 (Mass Loading Station Monitoring) of the MRP requires mass loading 
and toxicity monitoring at monitoring stations located at the bottom of the Riverside 
County portion of the Santa Margarita watershed (see figure below).   
 
Locations of Mass Loading Stations (MLS) under Order No. R9-2004-0001 

 
 
The intent of current mass loading monitoring as conducted by the Copermittees under 
Order No. R9-2004-001 is to use water chemistry data from storm events and dry 
weather flows to calculate pollutant loads and to assess water quality with respect to 
applicable acute and chronic toxicity criteria from the California Toxics Rule (CTR) and 
bioassessment as part of the triad monitoring approach.234  The mass loading 
monitoring that is required by the Order will provide data representing event mean 
concentrations of pollutants, total pollutant loadings, and toxicity conditions from 
specific drainage areas.  Mass loading monitoring stations are recommended by the 
Model Monitoring Technical Committee in order to answer management questions 1, 
2, and 5.235  The stations are also expected to contribute towards meeting MRP goals 

                                            
234 Riverside County Copermittees. 2009. Report of Waste Discharge, section 6.4 . 
235 Model Monitoring Technical Committee, 2004.  Model Monitoring Program for Municipal Separate Storm Sewer 
Systems in Southern California. Chapter 5. 
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1, 2, 3, 4, 6, and 8.  The locations of the mass loading monitoring stations are not 
changed from Order No. R9-2004-001.  The MRP, however, retains flexibility to allow 
the Copermittees to propose changing the location of a mass loading station.  The 
Copermittees may also propose additional mass loading stations should they 
determine more are needed.  The Copermittees will identify a permanent mass loading 
reference station for the permit term. 
 
Some revisions to the required list of constituents to be monitored at mass loading 
stations have been made. The changes are made to be compatible with the federal 
NPDES regulations and in response to data collected during the current permit term.  
Audits of the Copermittees’ monitoring program and reviews of annual reports during 
the last permit term have found consistent shortcomings in the Copermittees’ 
monitoring programs.  As a result, some changes have been made to the monitoring 
requirements.  The changes include: 
 

1. All events must now include: Biological Oxygen Demand, 5-day Chemical 
Oxygen Demand, Total Organic Carbon, Dissolved Organic Carbon.  These are 
specifically required by 40 CFR 122.26(d)(2)(iii)(A) and (B), but were omitted 
from collection and reporting required by Order No. R9-2004-001.   

 
2. Carbamate and Pyrethroid pesticides must be monitored.  Pyrethroid pesticides 

were identified from TIEs conducted in response to toxicity observed during 
sampling as part of the triad approach at Temecula and Murrieta Creek.  Long 
term monitoring of pesticide presence is critical to evaluate Copermittees BMP 
efforts and program effectiveness.  Carbamate pesticides are utilized in 
residential, agricultural and commercial applications, and have been shown to 
have negative direct and indirect impacts on aquatic invertebrates and 
vertebrates, as well as associated riparian species.236  In addition, the National 
Marine Fisheries Service (NMFS) issued a Biological Opinion in 2009 that 
concluded pesticide products containing carbaryl and carbofuran are likely to 
jeopardize 22 listed salmonids, including Southern California Steelhead.237  

 
3. Impaired water body pollutants.  Specific pollutants have been added in 

response to the U.S. Environmental Protection Agency approval of California's 
2004-2006 and the San Diego Water Board approval of the 2008 303(d) List.   

 

                                            
236 See: 
Boone and James. 2003. Interactions of an insecticide, herbicide, and natural stressors in amphibian community 

mesocosms. Ecological Applications: 13(3) pp. 829-841. 
Hanazato. 2001. Pesticide effects on freshwater zooplankton: an ecological perspective. Environmental Pollution: 

112 pp. 1-10. 
USGS. 1999. Field Manual of Wildlife Diseases: General Field Procedures and Diseases of Birds. Chapter 39. 
California Department of Pesticide Regulation. 2010. Urban Pesticide Monitoring in Northern and Southern 

California. http://www.cdpr.ca.gov/docs/emon/surfwtr/presentations.htm 
237 NMFS. 2009. Endangered Species Act Section 7 Consultation Biological Opinion: Environmental Protection 
Agency Registration of Pesticides Containing Carbaryl, Carbofuran, and Methomyl. 
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4. A requirement to collect a grab sample for total petroleum hydrocarbons 
whenever a sheen is observed has been added based upon results from IC/ID 
programs in existing southern California NPDES MS4 permits.   

 
5. The required organisms for toxicity testing have changed from the previous 

order to be consistent with USEPA guidance.238  Ceriodaphnia dubia (water 
flea) has been replaced with Pimephales promelas (fathead minnow) to provide 
at least three test species from different phyla.  Hyalella azteca has been 
retained as a test organism due to sensitivity to pyrethroid pesticides. 

 
6. A constituent-specific table has been added to provide clarity to the list of 

pollutants that are required to be monitored as part of the triad approach.  
 

7. More prescriptive reporting requirements have been added in the event the 
Copermittees fail to monitor the required number of mass loading events. 

 
Section II.A.2 (Stream Assessment Monitoring) of the MRP requires the Copermittees 
to conduct bioassessment monitoring using a multiple lines of evidence approach 
which includes collection of benthic macroinvertebrates and algae, a full physical 
habitat assessment, water chemistry sampling, and toxicity testing.  Bioassessment 
monitoring is a cost-effective tool that measures the effects of water quality over 
time.239  It is an important indicator of stream health and impacts from storm water and 
non-storm water runoff.  It can detect impacts that chemical and toxicity monitoring 
alone cannot.  USEPA encourages permitting authorities to consider requiring 
biological monitoring methods in conjunction with chemical and toxicity testing to fully 
characterize the nature and extent of impacts from runoff.240  Therefore, the San Diego 
Water Board commonly requires bioassessment monitoring in MS4 and other types of 
discharge permits. 
 
Bioassessment is the direct measurement of the biological, chemical, and physical 
condition, and attainment of beneficial uses of receiving waters (typically using benthic 
macroinvertebrates, periphyton, and fish).  Bioassessment monitoring integrates the 
effects of both water chemistry (including toxicity) and physical habitat impacts (e.g., 
sedimentation or erosion) of various discharges on the biological community native to 
the receiving waters.  Moreover, bioassessment is a direct measurement of the impact 
of cumulative, sub-lethal doses of pollutants that may be below reasonable water 
chemistry detection limits, but that still have biological affects. 
 
Because bioassessment focuses on communities of living organisms as integrators of 
cumulative impacts resulting from water quality or habitat degradation, it defines the 
ecological risks resulting from storm water and non-storm water MS4 runoff.  
                                            
238 USEPA, 1991. Technical Support Document for Water Quality Based Toxics Control. EPA 505-2-90-001. 
239 California Department of Fish and Game, 2002.  California Regional Water Quality Control Board, San Diego 
Region 2002 Biological Assessment Report:  Results of May 2001 Reference Site Study and Preliminary Index of 
Biotic Integrity. 
240 USEPA, 1999. Rapid Bioassessment Protocols for Use in Wadeable Streams and Rivers. EPA 841-B-99-002. P. 
2-5. 
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Bioassessment not only identifies that an impact has occurred, but also measures the 
effect of the impact and tracks recovery when control or restoration measures have 
been taken.  These features make bioassessment a powerful tool to assess 
compliance, evaluate the effectiveness of BMPs, and to track both short and long-term 
trends (MRP goals 1, 2, 3, and 8).  Bioassessment can also help answer management 
questions 1, 2, and 5. 
 
The Order also identifies the most current established protocol to be used in identifying 
bioassessment reference stations.  The protocol referenced in the Order is specified 
because it provides a qualitative and repeatable method for identifying reference sites.  
Moreover, the protocol is well established, since it has been peer reviewed and 
published. 
 
The Order includes four significant modifications to the bioassessment monitoring 
required under Order No. R9-2004-001.  These changes include: 
 

1. Bioassessment monitoring must be consistent with the State Water Board’s 
Surface Water Ambient Monitoring Program (SWAMP) Standard Operating 
Procedures (SOP) as amended.241   

 
2. Bioassessment monitoring is to include an assessment of periphyton (algae).242  

Advantages of bioassessment using periphyton include:  (1) they have rapid 
reproduction rates and very short life cycles, making them valuable indicators of 
short-term impacts; (2) as primary producers, they are most directly affected by 
physical and chemical factors; (3) sampling is easy and inexpensive; and (4) 
algal assemblages are sensitive to some pollutants which may not visibly affect 
other aquatic assemblages.243 Future bioassessment must use algal IBI scores, 
when developed. 

 
3. The number of bioassessment stations has been increased from three to six.  

The Copermittees currently conduct bioassessment monitoring at one reference 
station and at the two mass loading stations at Temecula and Murrieta Creek.  
The increase in required sampling is needed to evaluate more localized impacts 
higher in the Santa Margarita Hydrologic Unit (HU) in conjunction with SAL and 
NAL monitoring, as well as to evaluate any impacts that occur from 
hydromodification.  The additional required reference station will aid in detecting 
any differences in bioassessment scores over time that may be independent of 
MS4 discharges. 

 
4. The bioassessment section title has been changed to Stream Assessment 

Monitoring.  This was done to prevent confusion by the Copermittees in 
                                            
241 SWAMP February 2007 (amended September 2008). Standard Operating Procedures for Collecting Benthic 
Macroinvertebrate Samples and Associated Physical and Chemical Data for Ambient Bioassessments in California 
242 SWAMP June 2009. Standard Operating Procedures for Collecting Stream Algae Samples and Associated 
Physical Habitat and Chemical Data for Ambient Bioassessments in Califorinia.  
243 USEPA, 1999. Rapid Bioassessment Protocols for Use in Wadeable Streams and Rivers. EPA 841-B-99-002. P. 
3-3. 
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understanding sampling differences between mass loading stations and 
bioassessment sites.  Under Order No. 2004-0001 all bioassessment sites were 
co-located with mass loading stations.  Thus, the collection of water chemistry 
and toxicity data was done simultaneously for mass loading and bioassessment 
purposes, which prevented duplicative water chemistry and toxicity testing.  For 
new “Stream Assessment Monitoring” sites not located at mass loading 
stations, the nomenclature for monitoring has been changed to prevent possible 
misinterpretation of the term “bioassessment” to mean only the collection of 
benthic macroinvertebrates and physical habitat data.   

 
Section II.A.3 (Follow-up Analysis and Actions) of the MRP requires the Copermittees 
to use the results of the receiving water monitoring to determine if impacts from MS4 
discharges are occurring and when follow-up actions are necessary.  The triad 
approach allows a wide range of measurements to be combined to more efficiently 
identify pollutants, their sources, and appropriate follow-up actions.  Results from the 
three types of monitoring must be assessed to evaluate the extent and causes of 
pollution in receiving waters and to prioritize management actions to eliminate or 
reduce the sources.  The framework provided is to be used to determine conclusions 
from the data and appropriate follow-up actions.  The framework is proposed by the 
Copermittees and derived from the Model Monitoring Program for Municipal Separate 
Storm Sewer Systems in Southern California.244  These follow-up actions are expected 
to primarily help answer management questions 2 and 4, as well as address MRP 
goals 2, 4, 5, 6 and 7. 
 
When, based on the framework in Table 3 of the MRP, data indicates the presence of 
toxic pollutants in runoff, the Copermittees are required to conduct a Toxicity 
Identification Evaluation (TIE).  A TIE is a set of procedures used to identify the 
specific chemical(s) responsible for toxicity to aquatic organisms.  When discharges 
are toxic to a test organism, a TIE must be conducted to confirm potential constituents 
of concern and rule out others, therefore allowing Copermittees to determine and 
prioritize appropriate management actions.  If a sample is toxic to more than one 
species, it is necessary to determine the toxicant(s) affecting each species.  If the type 
and source of pollutants can be identified based on the data alone and an analysis of 
potential sources in the drainage area, a TIE is not necessary. 
 
When a TIE identifies a pollutant associated with MS4 discharge as a cause of toxicity, 
it is then necessary to conduct follow-up actions to identify the causative agents of 
toxicity, isolate the sources of toxicity, evaluate the effectiveness of toxicity control 
options, and then confirm the reduction in toxicity.  Follow-up actions should analyze 
all potential source(s) causing toxicity, potential BMPs to eliminate or reduce the 
pollutants causing toxicity, and suggested monitoring to demonstrate that toxicity has 
been removed.   
 

                                            
244 Model Monitoring Technical Committee, 2004.  Model Monitoring Program for Municipal Separate Storm Sewer 
Systems in Southern California. P. 5-61. 
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Section II.A.4 (Regional Monitoring Programs) of the MRP identifies that the San 
Diego Water Board recognizes the importance of regional monitoring efforts to answer 
monitoring questions and/or address problems that may not be specific to only the 
Santa Margarita hydrologic unit (see Finding E.12 and Discussion).  Additionally, the 
Copermittees’ jurisdiction does not encompass the entire Santa Margarita hydrologic 
unit, as portions of the hydrologic unit include, but are not limited to, San Diego 
County, tribal lands, the Cleveland National Forest, and Marine Corps Base at Camp 
Pendleton.  
 
Section II.B (Wet Weather MS4 Discharge Monitoring) of the MRP requires the 
Copermittees to develop and implement a program, in accordance with 40 CFR 
122.26(d)(2)(iii), to monitor and characterize pollutants in discharges of storm water 
effluent from major MS4 outfalls.  Currently the Copermittees do not monitor the 
discharge of storm water from the MS4 outfalls.  As a result, a substantial amount of 
information regarding the quality of MS4 effluent is unknown, and in-stream stations 
monitored under R9-2004-001 have not accurately characterized MS4 effluent data 
during the permit term.245  The collection of wet-weather MS4 effluent data will enable 
the Copermittees to assess the effectiveness of existing storm water BMP measures, 
estimate cumulative annual pollutant loads from MS4 storm water discharges, and 
estimate seasonal pollutant loads from individual major outfalls.  This data can be 
used to more effectively target storm water management program efforts. The MRP 
also requires compliance with section D of the Order for Storm Water Action Levels. 
 
The monitoring of outfalls is expected to be used to identify storm drains that are 
discharging pollutants in concentrations that may pose a threat to receiving waters.  
Source investigations are expected to be conducted as a response to the data.  The 
Copermittees are required to monitor for those pollutants in 40CFR 122.26(d)(2)(iii)(B); 
for 303(d) listed pollutants for the Santa Margarita Hydrologic Unit; and for pollutants 
with Storm Water Action Levels. 
 
The MRP provides the Copermittees great flexibility in assigning stations and sampling 
frequency for wet-weather monitoring.  Copermittees are to propose the number and 
frequency of monitoring stations, thus proposing the overall cost of their program.  The 
San Diego Water Board will review the proposed program to ensure it will comply with 
Federal regulations and section D of the Order for Storm Water Action Levels. 
 
The monitoring requirements also include a requirement to measure receiving water 
hardness when comparing storm water MS4 discharge data to Storm Water Action 
Levels for priority pollutants (e.g. metals).  The effect of these constituents upon 
receiving waters will vary depending upon the hardness of receiving waters. 
 
Section II.B.2 (Source Identification Monitoring) requires the Copermittees to develop 
and implement a program to identify sources of discharges of pollutants causing the 
high priority water quality problems within each hydrologic subarea.  The current 

                                            
245 Riverside County Copermittees. 2009. Report of Waste Discharge, section 5.1. 
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source identification monitoring program conducted by the Copermittees has not been 
demonstrated to be effective due to the continued receiving water monitoring that 
documents persistent exceedances of water quality objectives for 303(d) listed 
pollutants, as well as the listing of new water bodies and pollutants (see Finding C.7).  
Furthermore, all monitoring conducted under Order R9-2004-001 focused on receiving 
water conditions rather than MS4 effluent discharges.  Outside of required toxicity 
identification and reduction evaluations, little to no source identification was conducted 
for observed exceedances of water quality standards in receiving waters.   
 
Identification of sources causing high priority water quality problems is a central 
purpose of storm water runoff management programs.  Monitoring which enables the 
Copermittees to identify sources of water quality problems aids the Copermittees in 
focusing their management efforts, improving their programs and choosing additional 
and/or better BMPs.  In turn, the Copermittees’ programs can abate identified sources, 
which will improve the quality of storm water runoff discharges and receiving waters.  
This monitoring is needed to address management questions 3 and 4, in addition to 
ensuring that pollutants in storm water discharges from the MS4 are reduced to the 
MEP.  Moreover, in its review of the San Diego County Copermittees’ monitoring 
proposal, Tetra Tech, Inc. finds that “after some years of assessment monitoring, it is 
time to look more systematically at determining the relative urban contributions and the 
sources of urban runoff that contribute to identified receiving water problems.”246 
 
Section II.C (Non-Storm Water Dry Weather Action Levels) of the MRP describes the 
monitoring to be conducted by the Copermittees to determine compliance with dry 
weather, non-storm water action levels.   
 
The section for Dry Weather Non-Storm Water Action Level Monitoring has taken the 
place of Illicit Discharge Detection and Elimination Monitoring under the previous 
Order.  This change is required to assess compliance with action levels for non-storm 
water discharges from the MS4 into receiving waters while the Copermittees 
simultaneously conduct Illicit Discharge Detection and Elimination activities.  The prior 
Order did not require the testing of non-storm water MS4 effluent prior to discharge 
into receiving waters, and thus Illicit Discharge Detection and Elimination Monitoring 
was conducted in receiving waters that were technically considered part of the MS4 
but did not necessarily contain solely MS4 effluent.  Discussions between the San 
Diego Water Board and Copermittees identified this shortcoming, which is reflected in 
the Copermittees Annual Reports (2007-08 and 2008-09), and the Copermittees have 
requested the point of monitoring for non-storm water be changed to sample MS4 
effluent.247  The required sampling frequency has great flexibility and allows 
Copermittees to sample a representative number of discharge points while the 
sampling methodology continues to be grab sampling.  Additionally, the selection of 
representative outfalls or other identified stations has been clarified to ensure that 
those selected are consistent with federal requirements under 40 CFR 122.26(d) and 
section C of the Order. 
                                            
246 Tetra Tech Inc., 2006.  Review of San Diego County MS4 Monitoring Program. 
247 Riverside County Copermittees ROWD, January 2009. Section 7.8.2.  
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Section II.C.2 (Source Identification Monitoring) requires the Copermittees to develop 
and implement a program to identify the sources of pollutants in non-storm water 
discharges.  The section provides clarification that the program must utilize action 
levels pursuant to section C of the Order as a source identification response criteria. 
The source identification monitoring program is required under sections C, F.4.d, and 
F.4.e of the Order and to comply with 40 CFR 122.26(d)(2)(iv)(B), which requires the 
Copermittees have a program to detect and remove illicit discharges into the MS4. 
 
Section II.D (High Priority Inland Aquatic Habitat) of the MRP describes required 
monitoring to be done in order to assess if MS4 storm water and/or non-storm water 
discharges are affecting high priority aquatic and/or riparian species.  The existing 
monitoring program does almost all monitoring at or near mass loading stations, which 
are located at and below the confluence of multiple major hydrologic subareas.  While 
this approach may estimate cumulative loadings and impacts from entire hydrologic 
areas, it provides little information regarding localized impacts to receiving waters 
subject to MS4 discharges, especially for high priority habitats.  This approach is also 
recommended by the Southern California Stormwater Monitoring Coalition’s Model 
Monitoring Technical Committee as an integral part of a storm water monitoring 
program.  The Model Monitoring Technical Committee, which includes a member from 
RCFCD, recommends the use of “site-specific stations focused on the status of high-
priority inland habitats of concern, with monitoring based primarily on the Triad 
approach for dry weather sampling and on chemistry and toxicity for wet weather.”248 
 
The monitoring of MS4 discharges into high-priority inland habitats is of special 
importance to the species which rely on the habitat subject to the discharge.  The 
Santa Margarita River, and its tributaries, has been designated with BIOL, WARM, 
COLD, RARE and WILD beneficial uses, in part due to the presence of threatened and 
endangered species.249  Portions of the Santa Margarita HU also include areas 
designated as critical habitat by state and Federal agencies.  Federal and State 
threatened and endangered species are particularly susceptible to negative direct and 
indirect effects of MS4 discharges because the habitat available to them has already 
been reduced, restricted, and/or degraded, and their populations have already been 
reduced to low levels.250  Therefore, short-term or chronic degradation of habitat or 
exposure to pollutants caused by MS4 discharges results in a proportionally high level 
of negative impact to already impacted beneficial uses.  Threatened or endangered 
species with reduced habitat availability may be restricted from avoiding pollutants 
associated with MS4 discharges,251 and any reproductive impacts from pollutants 
would likely have significant negative effects on already low population sizes.   
 

                                            
248 Model Monitoring Technical Committee, 2004.  Model Monitoring Program for Municipal Separate Storm Sewer 
Systems in Southern California. 
249 See Federal Register 50 CFR 71.11 and the California Code of Regulations, Title 14 Section 670.5. 
250 Carroll, R., Augspurger, C., Dobson, A., Franklin, J., Orians, G., Reid, W., Tracy, R., Wilcove, D. and J. Wilson. 
1996. Strengthening the use of science in achieving the goals of the Endangered Species Act: An Assessment by 
the Ecological Society of America. Ecological Applications. 6(1) pp. 1-11. 
251 For example, see National Marine Fisheries Service Draft Southern Steelhead Recovery Plan, July 2009. 
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Information regarding the extent of environmentally-sensitive habitats is available from 
sources familiar to the Copermittees.252  Examples include the Western Riverside 
Multiple Species Habitat Conservation Plan, Santa Margarita HU assessments 
conducted by the U.S. Army Corps of Engineers, and California Department of Fish 
and Game Ecological Reserves.  Therefore, a relatively small level of effort will be 
required to collect information to determine high priority inland aquatic habitats. In 
addition, the Copermittees already are required to have updated inventories of inland 
MS4 outfall locations.  As a result, a monitoring plan can be developed within 36 
months to address the new requirement.  
 
Section II.E.2 (Sediment Toxicity Study) includes a requirement that the Copermittees 
conduct a sediment toxicity special study.  This study has been added to the 
Monitoring and Reporting requirements to assess the quality of stream sediments and 
possible contamination due to runoff from the MS4.  Toxicity tests focusing on 
aqueous toxicity may not account for the full toxicity of receiving waters if constituents, 
such as heavy metals or pesticides, are bound to sediments.  Southern California 
studies have shown that stream sediments can exhibit significant levels of toxic metals 
and pesticides, including pyrethroids.253,254  Additionally, the Copermittees have 
identified the presence of aqueous toxicity at both mass loading stations due to 
pyrethroid pesticides, but their presence in sediments is unknown.  
 
Section II.E.3 (Trash and Litter Investigation) includes a requirement that the 
Copermittees conduct a Trash and Litter Investigation (see Finding C.8 and 
Discussion).  The objective of the study is to evaluate the quantity, type, and source(s) 
of trash and litter in receiving waters (see Finding E.12 and Discussion regarding 
regional efforts).  Although trash can impair beneficial uses, the amount and type of 
trash discharged into receiving waters from the Copermittee(s) MS4 is unknown.  
Thus, the Copermittees have largely been unable to assess the effectiveness of their 
BMPs that target trash as a pollutant. The special study requires the Copermittees to 
utilize previously developed protocols to determine the source of trash and litter in 
receiving waters, assess BMP effectiveness, and implement additional BMPs if 
needed according to the requirements of the Order.  Qualitative and quantitative 
protocols for trash assessment have already been developed for San Diego County 
and the San Francisco Bay Region.  These protocols are required to be used in the 
development of the special study, are expected to reduce Copermittee costs, and 
promote regional consistency in trash and litter assessments. 
 
Section II.E.4 (Agricultural, Federal and Tribal Input Study) includes a requirement for 
the Copermittees to draft and subsequently conduct a special study to determine the 
water quality of storm water flows which are entering their MS4 from agricultural, 

                                            
252 See Riverside County Copermittees ROWD, January 2009. Section 4.3.3. 
253 Holmes, R.W., Anderson, B.S., Phillips, B.M., Hunt, J.W., Crane, D.B., Mekebri, A. and V. Connor. 2008. 
Statewide Investigation of the Role of Pyrethroid Pesticides in Sediment Toxicity in California’s Urban Waterways.  
Environmental Science Technology 42: 7003-7009.. 
254 Crane, D.B. and C. Younghans-Haug. 1992. Oxadiazon residue concentrations in sediment, fish, and shellfish 
from a combined residential/agricultural area in Southern California. Bulletin of Environmental Contamination and 
Toxicology. Volume 48, no. 4. 
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federal and tribal areas.  The objective of the study is to determine the type, quantity 
and estimated loading of pollutants in these discharges.  In the ROWD, the 
Copermittees specifically state their concern regarding the quality of storm water which 
is discharged into their MS4 from such areas, and state that these discharges may 
affect overall water quality, primarily in the Murrieta and Temecula Creek 
watersheds.255  However, no data, information, or analyses were presented or 
identified on the level of pollutants in such flows into their MS4.  The special study has 
been designed with sampling frequency and parameter requirements that lend 
flexibility to the Copermittees.  The minimum requirements are limited to grab samples 
for pollutants expected to be present in storm water discharges and at a number of 
representative sites chosen be the Copermittees.  The special study requires testing to 
be source specific (e.g. only sampling discharge into from one of the three sources) 
and does not allow for sampling to be done on co-mingled flows within the MS4.  
Additionally, the Copermittees may elect to conduct composite sampling, toxicity 
testing, more targeted sites, or a combination thereof. 
 
Section II.E.5 (MS4 and Receiving Water Maintenance Study) includes a requirement 
that the Copermittees investigate impacts to Beneficial Uses from routine removal of 
vegetation from portions of the MS4 that are also receiving waters (see Finding D.3.c 
and Discussion).  The objective of the study is to determine if there are short-term or 
long-term in-stream water quality impacts from maintenance activities and to assess if 
the activities exacerbate the impairment of receiving waters 303(d) listed as impaired 
wholly or partially from MS4 discharges.  Receiving waters within the Copermittees 
jurisdiction have been routinely cleared of vegetation by the Copermittees as part of 
their MS4 maintenance programs without mitigation efforts.  The in-stream 
modification of vegetation may result in changes in water quality and Beneficial Uses 
from changes in nutrient cycling, the storage of organic matter, infiltration, flow 
attenuation, temperature and erosion potential.256,257,258  The relative contribution, if 
any, of maintenance activities to CWA 303(d) water quality impairments in unknown.  
The program is also expected to work in conjunction with other permit requirements of 
the Order.  For example, the Copermittees may choose to utilize study results when 
implementing the HMP, LID, and retrofitting programs.    
 
Section II.E.6 (Intermittent and Ephemeral Stream Perennial Conversion Study) 
includes a study to assess specifically exempted non-storm water discharges259 into 
surface waters and discharges into MS4s covered under a separate NPDES permit in 
order to determine if the exempted discharges and/or separate NPDES discharges to 
the MS4 are causing or contributing to a condition of pollution, contamination or 
nuisance.  For ephemeral and intermittent inland surface waters, modification of flows 

                                            
255 Riverside County Copermittees ROWD, January 2009. Sections 3.2 and 3.3. 
256 Fischenich, J.C. and R.R. Copeland. 2001. Environmental Considerations for Vegetation in Flood Control 
Channels. US Army Corps of Engineers.  
257 Shade et al. 2005. Hydrologic exchange and N uptake by riparian vegetation in an arid-land stream. Journal of 
North American Benthological Society. 24(1):19–28. 
258 Warner, R.E. and K.M. Hendrix. 1984. California Riparian Systems: Ecology, Conservation, and Productive 
Management. pp. 160-189.  University of California Press. 
259 See Finding C.15 of the Order for discussion of exempted non-storm water discharges. 
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may impact beneficial uses through modification of in-stream ecology including, but 
not limited to, sediment transport, biogeochemical functioning, water temperature, non-
native species presence and exclusion of native species.260,261  The objective of the 
study is to determine if the alteration of natural in-stream hydrologic regimes from 
intermittent or ephemeral to perennial due to exempted non-storm water discharges 
has modified the beneficial uses of the receiving water.  The evaluation includes both 
qualitative and quantitative measurements of parameters which will help the 
Copermittees determine if exempted discharges and/or separate NPDES discharges 
into the MS4 are causing a condition of pollution, contamination, or nuisance.  Such a 
determination would potentially require an action to be taken by the Copermittee(s) 
(i.e. prohibition of an exempted discharge), permit modification for a separate NPDES 
permit, and/or an action by the San Diego Water Board.   
 
Section II.F (Monitoring Provisions) of the MRP includes monitoring provisions which 
are standard requirements for all municipal storm water permits. 
 
III. Reporting Program 
 
Section III of the MRP discusses submittal of the Planned Monitoring Program, the 
Receiving Waters and MS4 Discharge Monitoring Annual Reports, and Interim 
Reporting Requirements.  For the purposes of Receiving Waters and MS4 Discharge 
Monitoring and Reporting Program, required reviews and approvals by the San Diego 
Water Board of draft monitoring plans, proposals or protocols shall be conducted by 
the San Diego Water Board Executive Officer. 
 
Section III.C (Table of Reporting Requirements) has been added to the MRP to 
provide a quick reference for all required reporting dates found in the MRP   
 

                                            
260 Naiman, R.J., Bunn, S.E., Nilsson, C., Petts, G.E., Pinay, G., and L.C. Thompson. 2002. Legitimizing Fluvial 
Ecosystems as Users of Water: An Overview. Environmental Management: 30(4) pp. 455-467. 
261 Marchetti, M.P., Light, T., Moyle, P.B. and J.H. Viers. 2004. Fish Invasions in California Watersheds: Testing 
Hypotheses Using Landscape Patterns. Ecological Applications. 14(5) pp. 1507-1525. 
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U. Attachment F - Source Data 
 
Attachment F contains data utilized for the development of Storm Water Action Levels 
and Non-storm Water Action Levels. 
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STATE OF CALIFORNIA 
REGIONAL WATER QUALITY CONTROL BOARD 
SAN FRANCISCO BAY REGION  

     
STAFF SUMMARY REPORT (Dale Bowyer) 

       MEETING DATE:  November 28, 2011
    

ITEM: 7 
 

SUBJECT:  Amendment Revising the Municipal Regional Stormwater NPDES Permit   
– Municipalities and Flood Management Agencies in Alameda County, 
Contra Costa County, San Mateo County, Santa Clara County, and the 
Cities of Fairfield, Suisun City, and Vallejo in Solano County – 
Amendment of Order No. R2-2009-0074  

 
CHRONOLOGY:   October 14, 2009 – Municipal Regional Stormwater Permit adopted  

 
DISCUSSION:  The Revised Tentative Order would amend the Municipal Regional Stormwater 

Permit (Permit) to allow reduction of low impact development (LID) treatment 
requirements for special development projects, approve biotreatment soil and 
green roof specifications, and make minor changes to the Santa Clara County 
Hydromodification Management Plan implementation map. Appendix A 
contains the Revised Tentative Order and its attachments, including the 
supporting Fact Sheet. Appendix B contains a Staff Report that describes the 
proposed special development project categories and the reductions in LID 
treatment requirements that would be allowed, and provides regulatory 
background and discussion of key issues. Appendix C contains our responses to 
all written comments received during the public comment period, which are 
contained in Appendix D. 

The Permit requires implementation of LID stormwater treatment for all new 
development and significant redevelopment beginning December 1, 2011, and 
required permittees to propose criteria for identifying special development 
projects and allowing reductions in LID treatment. LID treatment includes 
retaining stormwater runoff onsite for infiltration, evapotranspiration, or harvest 
for uses such as irrigation or toilet flushing. It also includes treatment with 
green roofs and biotreatment with underdrains when retention alternatives are 
not feasible. However, there are “smart growth” projects, which are dense, infill 
developments, close to transit that will have difficulty meeting the LID 
treatment requirements due to lack of space for biotreatment or retention and the 
cost of implementing stormwater harvest, infiltration, or green roofs. These 
special development projects reduce urban sprawl and overall stormwater runoff 
pollution by concentrating development in urban centers, near jobs, services, 
and mass transit, and by reducing reliance on the automobile, thus reducing 
urban stormwater runoff pollution. Projects that would be allowed LID 
treatment reduction would still be required to implement “non-LID treatment” 
of stormwater to reduce discharge of pollutants.   
The Revised Tentative Order includes a framework that allows reductions in 
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LID treatment for three special development project categories: lot-line to lot-
line infill up to a half-acre; lot-line to lot-line infill up to two acres; and transit-
oriented development. The framework is based on the proposal submitted by the 
permittees in December 2010 and our review and modification, with input from 
U.S. EPA and other interested parties, of the proposed special development 
project categories and allowed LID treatment reduction. Qualifying projects 
would be allowed to use non-LID treatment, high flowrate filter vaults or high 
rate tree filter vaults, for up to a specified percentage of runoff in each category. 

The Permit also required the permittees to submit for Board approval proposed 
soil media specifications for biotreatment systems and biotreatment 
specifications for green roofs. We reviewed and made minor revisions to the 
specifications as proposed with input from interested parties. The Revised 
Tentative Order approves and incorporates these specifications into the Permit.  

The key issues raised in the written comments include assertion by the Natural 
Resources Defense Council (NRDC) and San Francisco BayKeeper that LID 
treatment is mandatory and up to 100% reduction in LID treatment should not 
be allowed. U.S. EPA had also previously asked that LID treatment reduction 
be capped at 50%. We affirm that the proposed framework allowing up to 100% 
non-LID treatment in limited and restricted settings is appropriate and 
reasonable as we discuss in the Staff Report. NRDC and BayKeeper also point 
out that, as proposed, special development projects would be allowed to use 
non-LID treatment without showing infeasibility of LID treatment. That was 
unintended, and, in response, we revised the original tentative order to clarify 
that LID treatment must be implemented for special development projects to the 
extent it is feasible, and to require reporting of the type of non-LID treatment 
system installed along with pollutant reduction certifications it carries. 

Another issued raised by NRDC and BayKeeper is that that too many projects 
would qualify for LID treatment reduction, resulting in large areas around 
transit centers with no LID treatment. However, the permittees assert that, due 
to the qualifying restrictions and the current economy, there will be very few 
special development projects in the near future. We agree, and we will track 
reporting of special development projects to verify. We will also thoroughly 
review implementation of the special development project requirements and 
recommend modifications if necessary for approval by the Board when it 
considers reissuance of the Permit in three years.   
 

RECOMMEN- Adoption of the Revised Tentative Order 
DATION: 
 
APPENDICES: A.  Revised Tentative Order and Attachments, including Fact Sheet  

B.  Staff Report 
C.  Responses to Comments  
D. Written Comments Submitted   
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California Regional Water Quality Control Board 
San Francisco Bay Region 

Municipal Regional Stormwater NPDES Permit 
  
 
REVISED TENTATIVE ORDER NO. R2-2011-XXXX 
NPDES PERMIT NO. CAS612008 

AMENDMENT REVISING ORDER NO. R2-2009-0074 for the following 
jurisdictions and entities: 

The cities of Alameda, Albany, Berkeley, Dublin, Emeryville, Fremont, Hayward, 
Livermore, Newark, Oakland, Piedmont, Pleasanton, San Leandro, and Union City, 
Alameda County, the Alameda County Flood Control and Water Conservation District, 
and Zone 7 of the Alameda County Flood Control and Water Conservation District, which 
have joined together to form the Alameda Countywide Clean Water Program (Alameda 
Permittees) 
 
The cities of Clayton, Concord, El Cerrito, Hercules, Lafayette, Martinez, Orinda, Pinole, 
Pittsburg, Pleasant Hill, Richmond, San Pablo, San Ramon, and Walnut Creek, the towns 
of Danville and Moraga, Contra Costa County, the Contra Costa County Flood Control 
and Water Conservation District, which have joined together to form the Contra Costa 
Clean Water Program (Contra Costa Permittees) 
 
The cities of Campbell, Cupertino, Los Altos, Milpitas, Monte Sereno, Mountain View, 
Palo Alto, San Jose, Santa Clara, Saratoga, and Sunnyvale, the towns of Los Altos Hills 
and Los Gatos, the Santa Clara Valley Water District, and Santa Clara County, which 
have joined together to form the Santa Clara Valley Urban Runoff Pollution Prevention 
Program (Santa Clara Permittees)  
 
The cities of Belmont, Brisbane, Burlingame, Daly City, East Palo Alto, Foster City, Half 
Moon Bay, Menlo Park, Millbrae, Pacifica, Redwood City, San Bruno, San Carlos, San 
Mateo, and South San Francisco, the towns of Atherton, Colma, Hillsborough, Portola 
Valley, and Woodside, the San Mateo County Flood Control District, and San Mateo 
County, which have joined together to form the San Mateo Countywide Water Pollution 
Prevention Program (San Mateo Permittees) 
 
The cities of Fairfield and Suisun City, which have joined together to form the Fairfield-
Suisun Urban Runoff Management Program (Fairfield-Suisun Permittees) 
 
The City of Vallejo and the Vallejo Sanitation and Flood Control District (Vallejo 
Permittees)
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The California Regional Water Quality Control Board, San Francisco 
Bay Region, (hereinafter referred to as the Water Board) finds that: 

Findings: 

1. On October 14, 2009, the Water Board adopted Order No. R2-2009-0074, NPDES No. 
CAS612008, prescribing Waste Discharge Requirements under the San Francisco Bay Municipal 
Regional Stormwater Permit for the discharge of stormwater runoff from the municipal separate 
storm sewer systems (MS4s) of the named Permittees. 

2. Provision C.3.b. of Order No. R2-2009-0074 establishes the scope of development projects that 
must implement post-construction stormwater treatment and defines them as Regulated Projects. 

3. Provision C.3.c. of Order No. R2-2009-0074 requires Permittees to implement Low Impact 
Development (LID) requirements by December 1, 2011.  Under Provision C.3.c., Permittees 
must require all Regulated Projects to implement source control and site design measures and to 
treat 100% of the amount of runoff identified in Provision C.3.d. for the Regulated Project’s 
drainage area with LID treatment measures onsite or at a joint stormwater treatment facility. 

4. Provision C.3.e.ii.(1) of Order No. R2-2009-0074 acknowledges that certain types of smart 
growth, high density, and transit-oriented development can either reduce existing impervious 
surfaces, or create less “accessory” impervious areas and auto-related pollutant impacts.  This 
Provision further states that incentive LID Treatment Reduction Credits approved by the Water 
Board may be applied to these types of Regulated Projects that are considered “Special Projects.” 

5. Provision C.3.e.ii.(2) of Order No. R2-2009-0074 requires the Permittees to submit a proposal by 
December 1, 2010, to the Water Board identifying the types of projects proposed as Special 
Projects and therefore eligible for LID Treatment Reduction Credit.  The proposal was required 
to include specific criteria for each type of Special Project proposed, including size, location, 
minimum densities, minimum floor area ratios, other appropriate limitations, and the proposed 
LID Treatment Reduction Credit.  

6. On December 1, 2010, the Bay Area Stormwater Management Agencies Association 
(BASMAA) submitted a Special Projects proposal on behalf of the Permittees, which defined the 
types of Special Project Categories and their corresponding LID Treatment Reduction Credits. 

7. BASMAA’s stormwater proposal was posted on the Water Board’s website and circulated for 
public comment on December 10, 2010.  Comments on the proposal were received from 
USEPA, NRDC, San Francisco Baykeeper, the Building Industry Association, other building 
industry groups, and developers. 

8. Water Board staff has met on a regular basis with representatives of BASMAA and within these 
negotiations, revisions of the December 10, 2010, proposal have been made and considered. 
Representatives of USEPA, the Metropolitan Transportation Commission (MTC) and the 
Association of Bay Area Governments (ABAG) have participated in some of these meetings.  
Water Board staff has also met separately with representatives of NRDC and San Francisco 
Baykeeper. 
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9. This Order amends Order No. R2-2009-0074 to add criteria for determining which types of 
Regulated Projects may be considered Special Projects.  This Order establishes different 
categories of Special Projects based on size, land use type, and density. 

10. For each category of Special Projects, this Order establishes corresponding LID Treatment 
Reduction Credits that may be used to reduce the amount of stormwater runoff that must be 
treated with LID stormwater treatment systems. 

11. This Order requires that when LID Treatment Reduction Credits are applied, the percentage of 
stormwater runoff not treated by LID treatment systems to be treated with specific non-LID 
treatment systems.  

12. Provisions C.3.c.i.(2)(vi) and C.3.c.iii.(3) of Order No. R2-2009-0074 require Permittees to 
submit to the Water Board by May 1, 2011, a proposed set of model biotreatment soil media 
specifications and soil infiltration testing methods to verify a long-term infiltration rate of 5 to 10 
inches/hour.   

13. The Permittees submitted a proposal for the soil media specifications and soil infiltration testing 
methods on December 1, 2010, which was distributed for public comment on December 15, 
2010.  Comments were received on January 28, 2011, from Roger James of Resources 
Management and from the Natural Resources Defense Council. 

14. Provisions C.3.c.i.(2)(vii) C.3.c.iii.(4) of Order No. R2-2009-0074 require Permittees to submit 
to the Water Board by December 1, 2011, proposed minimum specifications for green roofs to be 
considered biotreatment systems.   

15. The Permittees submitted a proposal for the minimum green roof specifications on April 29, 
2011, which was distributed for public comment on May 4, 2011.  No comments were received. 

16. This Order approves the model biotreatment soil media specifications, soil infiltration testing 
methods, and minimum green roof specifications submitted by the Permittees. 

17. Provision C.3.g.ii.(5) of Order No. R2-2009-0074 requires the Santa Clara Permittees to comply 
with all the requirements in Attachment F of the same Order.  Requirement 4. of Attachment F 
(pages F-3 and F-4 of Order No. R2-2009-0074) defines geographical areas where applicable 
Regulated Projects are required to meet the HM Standard and associated requirements.  These 
areas of HM applicability described in Requirement 4. are shown in the Santa Clara Permittees' 
HM Map available at 
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/stormwater/muni/mrp/Fi
nal%20TO%20HM%20Maps.pdf).  

18. Requirement 4.c. of Attachment F states that Pink areas on the HM Map are under review by the 
Permittees for accuracy of the imperviousness data.  The HM Standard and associated 
requirements apply to projects in areas designated as pink on the map until such time as a 
Permittee presents new data that indicates that the actual level of imperviousness of a particular 
area is greater than or equal to 65% impervious. Any new data is to be submitted to the Water 
Board in one coordinated submittal within one year of permit adoption. 

19. The Santa Clara Permittees submitted new impervious data and a revised HM Map that reflects 
the new data to the Water Board on October 14, 2010.  On March 11, 2011, the Santa Clara 
Permittees submitted a revised HM Map to correct a small error in the October 2010 HM Map, 
and to provide additional information per Water Board staff request.  The revised HM Map 
shows that in the majority of the Pink area of the original, approved, Santa Clara Permittees' HM 
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Map, the HM Standard and associated requirements do apply.  In the revised HM Map, these 
areas are now shown in green to represent the applicability of the HM Standard and associated 
requirements.  The remaining small portion of the Pink area in the original HM Map is now 
shown in red to represent areas where the HM Standard and associated requirements do not 
apply. 

20. This Order approves the revised Santa Clara Permittees' HM Map and replaces the HM Map 
originally adopted by Order No. R2-2009-0074.  

21. The Fact Sheet attached to this Order as Appendix III contains background information and 
rationale for this Order’s requirements.  It is hereby incorporated into this Order and therefore 
constitutes part of the findings for this Order 

22. This Order is exempt from the provisions of the California Environmental Quality Act pursuant 
to California Water Code Section 13389 

23. The Water Board notified the Permittees named in this Order and interested agencies and persons 
of its intent to consider adoption of this Order, and provided an opportunity to submit written 
comments. 

24. In a public meeting, the Water Board heard and considered all comments pertaining to this 
Order. 

 

IT IS HEREBY ORDERED, pursuant to the provisions of California Water Code Division 7 and 
regulations adopted thereunder, and the provisions of the federal Clean Water Act and regulations 
and guidelines adopted thereunder, that the Permittees shall comply with the following: 

1. Provision C.3. and Attachment F of Order No. R2-2009-0074, are hereby modified and amended 
as shown in Appendix I.  Additions to Provision C.3. and Attachment F are displayed as 
underlined type and deletions of text are displayed as strikeout format.  

2. Attachments L and M as shown in Appendix II are hereby added to Order No. R2-2009-0074. 

3. This Order shall become effective on December 1, 2011. 

 

I, Bruce H. Wolfe, Executive Officer, do hereby certify that the foregoing is a full, true, and correct 
copy of an Order adopted by the California Regional Water Quality Control Board, San Francisco 
Bay Region, on ______________, 2011. 

 

 

 

 

 Bruce H. Wolfe 
 Executive Officer 

Appendix I: Revisions to Provision C.3. and Attachment F of Order No. R2-2009-0074 
Appendix II: Attachments L and M to be added to Order No. R2-2009-0074 
Appendix III: Fact Sheet   
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APPENDIX  I 
 

Revisions to Provision C.3. and Attachment F  
of  

Water Board Order No. R2-2009-0074 
�

 
 
 
 
Revisions to Provision C.3. and Attachment F as proposed in the September 6, 2011, Tentative 
Order are displayed as underlined type for additions of text and in strikeout format for deletions 
of text. 
 
Further revisions to Provision C.3. and Attachment F as proposed in the November 18, 2011, Revised 
Tentative Order are displayed as double‐underlined type for additions of text and in double‐
strikeout format for deletions of text. 
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C.3. New Development and Redevelopment 

C.3.c. Low Impact Development (LID) 
The goal of LID is to reduce runoff and mimic a site’s predevelopment hydrology by 
minimizing disturbed areas and impervious cover and then infiltrating, storing, 
detaining, evapotranspiring, and/or biotreating stormwater runoff close to its source.  
LID employs principles such as preserving and recreating natural landscape features 
and minimizing imperviousness to create functional and appealing site drainage that 
treats stormwater as a resource, rather than a waste product.  Practices used to adhere 
to these LID principles include measures such as rain barrels and cisterns, green 
roofs, permeable pavement, preserving undeveloped open space, and biotreatment 
through rain gardens, bioretention units, bioswales, and planter/tree boxes. 
 
Task Description 
i. The Permittees shall, at a minimum, implement the following LID requirements: 

(1) Source Control Requirements 
Require all Regulated Projects to implement source control measures 
onsite that at a minimum, shall include the following: 
(a) Minimization of stormwater pollutants of concern in urban runoff 

through measures that may include plumbing of the following 
discharges to the sanitary sewer, subject to the local sanitary sewer 
agency’s authority and standards: 
• Discharges from indoor floor mat/equipment/hood filter wash 

racks or covered outdoor wash racks for restaurants;  
• Dumpster drips from covered trash, food waste and compactor 

enclosures;  
• Discharges from covered outdoor wash areas for vehicles, 

equipment, and accessories;  
• Swimming pool water, if discharge to onsite vegetated areas is 

not a feasible option; and 
• Fire sprinkler test water, if discharge to onsite vegetated areas is 

not a feasible option; 
(b) Properly designed covers, drains, and storage precautions for outdoor 

material storage areas, loading docks, repair/maintenance bays, and 
fueling areas; 

(c) Properly designed trash storage areas; 
(d) Landscaping that minimizes irrigation and runoff, promotes surface 

infiltration, minimizes the use of pesticides and fertilizers, and 
incorporates other appropriate sustainable landscaping practices and 
programs such as Bay-Friendly Landscaping; 

(e) Efficient irrigation systems; and 
(f) Storm drain system stenciling or signage. 
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(2) Site Design and Stormwater Treatment Requirements 
(a) Require each Regulated Project to implement at least the following 

design strategies onsite: 
(i) Limit disturbance of natural water bodies and drainage systems; 

minimize compaction of highly permeable soils; protect slopes 
and channels; and minimize impacts from stormwater and urban 
runoff on the biological integrity of natural drainage systems and 
water bodies; 

(ii) Conserve natural areas,  including existing trees, other 
vegetation, and soils; 

(iii) Minimize impervious surfaces;  
(iv) Minimize disturbances to natural drainages; and 
(v) Minimize stormwater runoff by implementing one or more of the 

following site design measures: 
• Direct roof runoff into cisterns or rain barrels for reuse. 
• Direct roof runoff onto vegetated areas. 
• Direct runoff from sidewalks, walkways, and/or patios onto 

vegetated areas. 
• Direct runoff from driveways and/or uncovered parking lots 

onto vegetated areas. 
• Construct sidewalks, walkways, and/or patios with 

permeable surfaces.3  
• Construct driveways, bike lanes, and/or uncovered parking 

lots with permeable surfaces.3 

(b) Require each Regulated Project to treat 100% of the amount of runoff 
identified in Provision C.3.d for the Regulated Project’s drainage area 
with LID treatment measures onsite or with LID treatment measures 
at a joint stormwater treatment facility.  

(i) LID treatment measures are harvesting and re-use, infiltration, 
evapotranspiration, or biotreatment.   

(ii) A properly engineered and maintained biotreatment system may 
be considered only if it is infeasible to implement harvesting and 
re-use, infiltration, or evapotranspiration at a project site.   

(iii) Infeasibility to implement harvesting and re-use, infiltration, or 
evapotranspiration at a project site may result from conditions 
including the following: 
• Locations where seasonal high groundwater would be within 

10 feet of the base of the LID treatment measure. 
• Locations within 100 feet of a groundwater well used for 

drinking water. 
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• Development sites where pollutant mobilization in the soil or 
groundwater is a documented concern. 

• Locations with potential geotechnical hazards. 
• Smart growth and infill or redevelopment sites where the 

density and/or nature of the project would create significant 
difficulty for compliance with the onsite volume retention 
requirement. 

• Locations with tight clay soils that significantly limit the 
infiltration of stormwater. 

(iv) By May 1, 2011, the Permittees, collaboratively or individually, 
shall submit a report on the criteria and procedures the 
Permittees shall employ to determine when harvesting and re-
use, infiltration, or evapotranspiration is feasible and infeasible 
at a Regulated Project site. This report shall, at a minimum, 
contain the information required in Provision C.3.c.iii.(1). 

(v) By December 1, 2013, the Permittees, collaboratively or 
individually, shall submit a report on their experience with 
determining infeasibility of harvesting and re-use, infiltration, or 
evapotranspiration at Regulated Project sites.  This report shall, 
at a minimum, contain the information required in Provision 
C.3.iii.(2). 

(vi) Biotreatment (or bioretention) systems shall be designed to have 
a surface area no smaller than what is required to accommodate 
a 5 inches/hour stormwater runoff surface loading rate, and 
infiltrate runoff at a minimum of 5 inches per hour during the 
life of the facility.  The planting and soil media for biotreatment 
(or bioretention) systems shall be designed to sustain healthy, 
vigorous plant growth and maximize stormwater runoff retention 
and pollutant removal.  Permittees shall ensure that Regulated 
Projects use biotreatment soil media that meet the minimum 
specifications set forth in Attachment L.   
By December 1, 2010, the Permittees, working collaboratively 
or individually, shall submit for Water Board approval, a 
proposed set of model biotreatment soil media specifications and 
soil infiltration testing methods to verify a long-term infiltration 
rate of 5 to 10 inches/hour. This submittal to the Water Board 
shall, at a minimum, contain the information required in 
Provision C.3.c.iii.(3).  Once the Water Board approves 
biotreatment soil media specifications and soil infiltration testing 
methods, the Permittees shall ensure that biotreatment systems 
installed to meet the requirements of Provision C.3.c and d 
comply with the Water Board-approved minimum specifications 
and soil infiltration testing methods.  

(vii) Green roofs may be considered biotreatment systems that treat 
roof runoff only if they meet certain minimum specifications.  
By May 1, 2011, the Permittees shall submit for Water Board 
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approval, proposed minimum specifications for green roofs.  
This submittal to the Water Board shall, at a minimum, contain 
the information required in Provision C.3.c.iii.(4). Once the 
Water Board approves green roof minimum specifications, the 
Permittees shall ensure that green roofs installed at Regulated 
Projects to meet the following requirements of Provision C.3.c 
and d comply with the Water  Board-approvedminimum 
specifications.:   
• The green roof system planting media shall be sufficiently deep 

to provide capacity within the pore space of the media for the 
required runoff volume specified by Provision C.3.d.i.(1). 

• The green roof system planting media shall be sufficiently deep 
to support the long term health of the vegetation selected for 
the green roof, as specified by a landscape architect or other 
knowledgeable professional. 

(c) Require any Regulated Project that does not comply with Provision 
C.3.c.i.(2)(b) above to meet the requirements established in Provision 
C.3.e for alternative compliance.   

ii. Implementation Level – All elements of the tasks described in Provision C.3.c.i 
shall be fully implemented.  

Due Date for Full Implementation – December 1, 2011  

(1) For any private development project for which a planning application has 
been deemed complete by a Permittee on or before the Permit effective 
date, Provision C.3.c.i shall not apply so long as the project applicant is 
diligently pursuing the project.  Diligent pursuance  may be demonstrated 
by the project applicant’s submittal of supplemental information to the 
original application, plans, or other documents required for any necessary 
approvals of the project by the Permittee. If during the time period 
between the Permit effective date and the required implementation date of 
December 1, 2011, the project applicant has not taken any action to obtain 
the necessary approvals from the Permittee, the project will then be subject 
to the requirements of Provision C.3.c.i.  

(2) For any private development project with an application deemed complete 
after the Permit effective date, the requirements of Provision C.3.c.i shall 
not apply if the project applicant has received final discretionary approval 
for the project before the required implementation date of December 1, 
2011.   

(3) For public projects for which funding has been committed and 
construction is scheduled to begin by December 1, 2012, the requirements 
of Provision C.3.c.i shall not apply. 

 

iii. Reporting  
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(1) Feasibility/Infeasibility Criteria Report - By May 1, 2011, the Permittees, 
collaboratively or individually, shall submit a report to the Water Board 
containing the following information: 
• Literature review and discussion of documented cases/sites, particularly 

in the Bay Area and California, where infiltration, harvesting and reuse, 
or evapotranspiration have been demonstrated to be feasible and/or 
infeasible. 

• Discussion of proposed feasibility and infeasibility criteria and 
procedures the Permittees shall employ to make a determination of 
when biotreatment will be allowed at a Regulated Project site. 

(2) Status Report on Application of Feasibility/Infeasibility Criteria – By 
December 1, 2013, the Permittees shall submit a report to the Water Board 
containing the following information: 
• Discussion of the most common feasibility and infeasibility criteria 

employed since implementation of Provision C.3.c requirements, 
including site-specific examples; 

• Discussion of barriers, including institutional and technical site specific 
constraints, to implementation of harvesting and reuse, infiltration, or 
evapotranspiration, and proposed strategies for removing these 
identified barriers; 

• If applicable, discussion of proposed changes to feasibility and 
infeasibility criteria and rationale for the changes; and 

• Guidance for the Permittees to make a consistent and appropriate 
determination of the feasibility of harvesting and reuse, infiltration, or 
evapotranspiration for each Regulated Project. 

(3) Model Biotreatment Soil Media Specifications - By December 1, 2010, the 
Permittees, collaboratively or individually, shall submit a report to the 
Water Board containing the following information: 
• Proposed soil media specifications for biotreatment systems;  
• Proposed soil testing methods to verify a long-term infiltration rate of 5-

10 inches/hour; 
• Relevant literature and field data showing the feasibility of the 

minimum design specifications; 
• Relevant literature, field, and analytical data showing adequate pollutant 

removal and compliance with the Provision C.3.d hydraulic sizing 
criteria; and  

• Guidance for the Permittees to apply the minimum specifications in a 
consistent and appropriate manner. 

(4) Green Roof Minimum Specifications - By May 1, 2011, the Permittees, 
collaboratively or individually, shall submit a report to the Water Board 
containing the following information: 
• Proposed minimum design specifications for green roofs;  

RB-AR52607



Municipal Regional Stormwater Permit  NPDES No. CAS612008 
Order No. R2-2009-0074  Provision C.3. 
 

Provision C.3. Page 30 Date:  October 14, 2009 
  Revised:  November 28, 2011 

• Relevant literature and field data showing the feasibility of the 
minimum design specifications; 

• Relevant literature, field, and analytical data showing adequate pollutant 
removal and compliance with the Provision C.3.d hydraulic sizing 
criteria; 

• Discussion of data and lessons learned from already installed green 
roofs; 

• Discussion of barriers, including institutional and technical site specific 
constraints, to installation of green roofs and proposed strategies for 
removing these identified barriers; and 

• Guidance for the Permittees to apply the minimum specifications in a 
consistent and appropriate manner. 

(3) Report the method(s) of implementation of Provisions C.3.c.i above in the 
2012 Annual Report. For specific tasks listed above that are reported using 
the reporting tables required for Provision C.3.b.v, a reference to those 
tables will suffice.   

C.3.d. Numeric Sizing Criteria for Stormwater Treatment Systems 
i. Task Description – The Permittees shall require that stormwater treatment 

systems constructed for Regulated Projects meet at least one of the following 
hydraulic sizing design criteria: 

(1) Volume Hydraulic Design Basis – Treatment systems whose primary 
mode of action depends on volume capacity shall be designed to treat 
stormwater runoff equal to: 
(a) The maximized stormwater capture volume for the area, on the basis 

of historical rainfall records, determined using the formula and 
volume capture coefficients set forth in Urban Runoff Quality 
Management, WEF Manual of Practice No. 23/ASCE Manual of 
Practice No. 87, (1998), pages 175–178 (e.g., approximately the 85th 
percentile 24-hour storm runoff event); or 

(b) The volume of annual runoff required to achieve 80 percent or more 
capture, determined in accordance with the methodology set forth in 
Section 5 of the California Stormwater Quality Association’s 
Stormwater Best Management Practice Handbook, New Development 
and Redevelopment (2003), using local rainfall data. 

(2) Flow Hydraulic Design Basis –  Treatment systems whose primary mode 
of action depends on flow capacity shall be sized to treat: 
(a) 10 percent of the 50-year peak flowrate; 
(b) The flow of runoff produced by a rain event equal to at least two 

times the 85th percentile hourly rainfall intensity for the applicable 
area, based on historical records of hourly rainfall depths; or 

(c) The flow of runoff resulting from a rain event equal to at least 0.2 
inches per hour intensity. 
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(3) Combination Flow and Volume Design Basis – Treatment systems that 
use a combination of flow and volume capacity shall be sized to treat at 
least 80 percent of the total runoff over the life of the project, using local 
rainfall data.  

ii. Implementation Level – The Permittees shall immediately require the controls 
in this task. 

Due Date for Full Implementation – Immediate, except December 1, 2010, for 
Vallejo Permittees. 

iii. Reporting – Permittees shall use the reporting tables required in Provision 
C.3.b.v. 

iv. Limitations on Use of Infiltration Devices in Stormwater Treatment 
Systems 
(1) For Regulated Projects, each Permittee shall review planned land use and 

proposed treatment design to verify that installed stormwater treatment 
systems with no under-drain, and that function primarily as infiltration 
devices, should not cause or contribute to the degradation of groundwater 
quality at project sites.  An infiltration device is any structure that is 
deeper than wide and designed to infiltrate stormwater into the subsurface 
and, as designed, bypass the natural groundwater protection afforded by 
surface soil.  Infiltration devices include dry wells, injection wells, and 
infiltration trenches (includes french drains). 

(2) For any Regulated Project that includes plans to install stormwater 
treatment systems which function primarily as infiltration devices, the 
Permittee shall require that: 
(a) Appropriate pollution prevention and source control measures are 

implemented to protect groundwater at the project site, including the 
inclusion of a minimum of two feet of suitable soil to achieve a 
maximum 5 inches/hour infiltration rate for the infiltration system; 

(b) Adequate maintenance is provided to maximize pollutant removal 
capabilities; 

(c) The vertical distance from the base of any infiltration device to the 
seasonal high groundwater mark is at least 10 feet. (Note that some 
locations within the Permittees’ jurisdictions are characterized by 
highly porous soils and/or high groundwater tables. In these areas, a 
greater vertical distance from the base of the infiltration device to the 
seasonal high groundwater mark may be appropriate, and treatment 
system approvals should be subject to a higher level of analysis that 
considers the potential for pollutants (such as from onsite chemical 
use), the level of pretreatment to be achieved, and other similar 
factors in the overall analysis of groundwater safety); 

(d) Unless stormwater is first treated by a method other than infiltration, 
infiltration devices are not approved as treatment measures for runoff 
from areas of industrial or light industrial activity; areas subject to 
high vehicular traffic (i.e., 25,000 or greater average daily traffic on a 
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main roadway or 15,000 or more average daily traffic on any 
intersecting roadway); automotive repair shops; car washes; fleet 
storage areas (e.g., bus, truck); nurseries; and other land uses that pose 
a high threat to water quality;  

(e) Infiltration devices are not placed in the vicinity of known 
contamination sites unless it has been demonstrated that increased 
infiltration will not increase leaching of contaminants from soil, alter 
groundwater flow conditions affecting contaminant migration in 
groundwater, or adversely affect remedial activities; and 

(f) Infiltration devices are located a minimum of 100 feet horizontally 
away from any known water supply wells, septic systems, and 
underground storage tanks with hazardous materials.  (Note that some 
locations within the Permittees’ jurisdictions are characterized by 
highly porous soils and/or high groundwater tables. In these areas, a 
greater horizontal distance from the infiltration device to known water 
supply wells, septic systems, or underground storage tanks with 
hazardous materials may be appropriate, and treatment system 
approvals should be subject to a higher level of analysis that considers 
the potential for pollutants (such as from onsite chemical use), the 
level of pretreatment to be achieved, and other similar factors in the 
overall analysis of groundwater safety). 

C.3.e. Alternative or In-Lieu Compliance with Provision C.3.c.  
i. The Permittees may allow a Regulated Project to provide alternative compliance 

with Provision C.3.c in accordance with one of the two options listed below: 

(1) Option 1:  LID Treatment at an Offsite Location 
Treat a portion of the amount of runoff identified in Provision C.3.d for the 
Regulated Project’s drainage area with LID treatment measures onsite or 
with LID treatment measures at a joint stormwater treatment facility and 
treat the remaining portion of the Provision C.3.d runoff with LID 
treatment measures at an offsite project in the same watershed. The offsite 
LID treatment measures must provide hydraulically-sized treatment (in 
accordance with Provision C.3.d) of an equivalent quantity of both 
stormwater runoff and pollutant loading and achieve a net environmental 
benefit.  

(2) Option 2: Payment of In-Lieu Fees 
Treat a portion of the amount of runoff identified in Provision C.3.d for the 
Regulated Project’s drainage area with LID treatment measures onsite or 
with LID treatment measures at a joint stormwater treatment facility and 
pay equivalent in-lieu fees2 to treat the remaining portion of the Provision 

                                                 
2   In-lieu fees – Monetary amount necessary to provide both hydraulically-sized treatment (in accordance with 

Provision C.3.d) with LID treatment measures of an equivalent quantity of stormwater runoff and pollutant 
loading, and a proportional share of the operation and maintenance costs of the Regional Project. 
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C.3.d runoff with LID treatment measures at a Regional Project.3 The 
Regional Project must achieve a net environmental benefit.   

(3) For the alternative compliance options described in Provision C.3.e.i.(1) 
and (2) above, offsite projects must be constructed by the end of 
construction of the Regulated Project. If more time is needed to construct 
the offsite project, for each additional year, up to three years, after the 
construction of the Regulated Project, the offsite project must provide an 
additional 10% of the calculated equivalent quantity of both stormwater 
runoff and pollutant loading. Regional Projects must be completed within 
three years after the end of construction of the Regulated Project. 
However, the timeline for completion of the Regional Project may be 
extended, up to five years after the completion of the Regulated Project, 
with prior Executive Officer approval. Executive Officer approval will be 
granted contingent upon a demonstration of good faith efforts to 
implement the Regional Project, such as having funds encumbered and 
applying for the appropriate regulatory permits.    

ii. Special Projects 
(1) When considered at the watershed scale, certain land development projects 

characterized as types of smart growth, high density, and or transit-
oriented development can either reduce existing impervious surfaces, or 
create less “accessory” impervious areas and automobile-related pollutant 
impacts.  Incentive LID Ttreatment Rreduction Ccredits approved by the 
Water Board may be applied to these types of Special Projects, which are 
Regulated Projects that meet the specific criteria listed below in Provisions 
C.3.e.ii.(2),(3)&(4).  For any Special Project, the allowable incentive LID 
Treatment Reduction Credit is the maximum percentage of the amount of 
runoff identified in Provision C.3.d. for the Special Project’s drainage area, 
that may be treated with one or a combination of the following two types 
of non-LID treatment systems: 
• Tree-box-type high flowrate biofilters 
• Vault-based high flowrate media filters 

The allowed LID Treatment Reduction Credit recognizes that density and 
space limitations for the Special Projects identified herein may make 100% 
LID treatment infeasible. Under Provision C.3.e.vi, each Permittee is 
required to report on the infeasibility of LID treatment for each of the 
Special Projects for which LID Treatment Reduction Credit was applied.   

(2) Category A Special Project Criteria 

(a) To be considered a Category A Special Project, a Regulated Project 
must meet all of the following criteria: 

                                                 
3    Regional Project – A regional or municipal stormwater treatment facility that discharges into the same 

watershed that the Regulated Project does.  
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(i) Be built as part of a Permittee’s stated objective to preserve or 
enhance a pedestrian-oriented type of urban design. 

(ii) Be located in a Permittee’s designated central business district, 
downtown core area or downtown core zoning district, 
neighborhood business district or comparable pedestrian-
oriented commercial district, or historic preservation site and/or 
district. 

(iii) Create and/or replace one half acre or less of impervious surface 
area. 

(iv) Include no surface parking, except for incidental surface parking.  
Incidental surface parking is allowed only for emergency vehicle 
access, Americans with Disabilities Act (ADA) accessibility, 
and passenger and freight loading zones. 

(v) Have at least 85% coverage for the entire project site by 
permanent structures.  The remaining 15% portion of the site is 
to be used for safety access, parking structure entrances, trash 
and recycling service, utility access, pedestrian connections, 
public uses, landscaping, and stormwater treatment.  

(b) Any Category A Special Project may qualify for 100% LID 
Treatment Reduction Credit, which would allow the Category A 
Special Project to treat up to 100% of the amount of runoff identified 
in Provision C.3.d. for the Project’s drainage area with either one or a 
combination of the two types of non-LID treatment systems listed in 
Provision C.3.e.ii.(1) above. 

(3) Category B Special Project Criteria 

(a) To be considered a Category B Special Project, a Regulated Project 
must meet all of the following criteria: 
(i) Be built as part of a Permittee’s stated objective to preserve or 

enhance a pedestrian-oriented type of urban design. 
(ii) Be located in a Permittee’s designated central business district, 

downtown core area or downtown core zoning district, 
neighborhood business district or comparable pedestrian-
oriented commercial district, or historic preservation site and/or 
district. 

(iii) Create and/or replace greater than one-half acre but no more than 
2 acres of impervious surface area. 

(iv) Include no surface parking, except for incidental surface parking.  
Incidental surface parking is allowed only for emergency vehicle 
access, ADA accessibility, and passenger and freight loading 
zones. 

(v) Have at least 85% coverage for the entire project site by 
permanent structures.  The remaining 15% portion of the site is 
to be used for safety access, parking structure entrances, trash 
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and recycling service, utility access, pedestrian connections, 
public uses, landscaping, and stormwater treatment.  

(b) For any Category B Special Project, the maximum LID Treatment 
Reduction Credit allowed is determined based on the density achieved 
by the Project in accordance with the criteria listed below.  Density is 
expressed in Floor Area Ratios (FARs) for commercial and mixed-use 
development projects and in Dwelling Units per Acre (DU/Ac) for 
residential development projects. 

(i) 50% Maximum LID Treatment Reduction Credit 
• For any commercial or mixed use Category B Special Project 

with a FAR of at least 2:1, up to 50% of the amount of runoff 
identified in Provision C.3.d. for the Project’s drainage area may 
be treated with either one or a combination of the two types of 
non-LID treatment systems listed in Provision C.3.e.ii.(1) above. 

• For any residential Category B Special Project with a density of 
at least 50 DU/Ac, up to 50% of the amount of runoff identified 
in Provision C.3.d. for the Project’s drainage area may be treated 
with either one or a combination of the two types of non-LID 
treatment systems listed in Provision C.3.e.ii.(1) above. 

(ii) 75% Maximum LID Treatment Reduction Credit 
• For any commercial or mixed use Category B Special Project 

with a FAR of at least 3:1, up to 75% of the amount of runoff 
identified in Provision C.3.d. for the Project’s drainage area may 
be treated with either one or a combination of the two types of 
non-LID treatment systems listed in Provision C.3.e.ii.(1) above. 

• For any residential Category B Special Project with a density of 
at least 75 DU/Ac, up to 75% of the amount of runoff identified 
in Provision C.3.d. for the Project’s drainage area may be treated 
with either one or a combination of the two types of non-LID 
treatment systems listed in Provision C.3.e.ii.(1) above. 

(iii) 100% Maximum LID Treatment Reduction Credit 
• For any commercial or mixed use Category B Special Project 

with a FAR of at least 4:1, up to 100% of the amount of runoff 
identified in Provision C.3.d. for the Project’s drainage area may 
be treated with either one or a combination of the two types of 
non-LID treatment systems listed in Provision C.3.e.ii.(1) above. 

• For any residential Category B Special Project with a density of 
at least 100 DU/Ac, up to 100% of the amount of runoff 
identified in Provision C.3.d. for the Project’s drainage area may 
be treated with either one or a combination of the two types of 
non-LID treatment systems listed in Provision C.3.e.ii.(1) above. 

(4) Category C Special Project Criteria (Transit-Oriented Development) 
(a) Transit-Oriented Development refers to the clustering of homes, jobs, 

shops and services in close proximity to rail stations, ferry terminals 
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or bus stops offering access to frequent, high-quality transit services.  
This pattern typically involves compact development and a mixing of 
different land uses, along with amenities like pedestrian-friendly 
streets.  To be considered a Category C Special Project, a Regulated 
Project must meet all of the following criteria: 
(i) Be characterized as a non auto-related land use project.  That is, 

Category C specifically excludes any Regulated Project that is a 
stand-alone surface parking lot; car dealership; auto and truck 
rental facility with onsite surface storage; fast-food restaurant, 
bank or pharmacy with drive-through lanes; gas station, car 
wash, auto repair and service facility; or other auto-related 
project unrelated to the concept of Transit-Oriented 
Development. 

(ii) If a commercial or mixed-use development project, achieve at 
least an FAR of 2:1. 

(iii) If a residential development project, achieve at least a density of 
25 DU/Ac. 

(b) For any Category C Special Project, the total maximum LID 
Treatment Reduction Credit allowed is the sum of three different 
types of credits that the Category C Special Project may qualify for, 
namely:  Location, Density and Minimized Surface Parking Credits. 

(c) Location Credits  
(i) A Category C Special Project may qualify for the following 

Location Credits: 
• 50% Location Credit:  Located within a ¼ mile radius of an 

existing or planned transit hub. 
• 25% Location Credit:  Located within a ½ mile radius of an 

existing or planned transit hub. 
• 25% Location Credit:  Located within a planned Priority 

Development Area (PDA), which is an infill development area 
formally designated by the Association of Bay Area 
Government’s / Metropolitan Transportation Commission’s 
FOCUS regional planning program.  FOCUS is a regional 
incentive-based development and conservation strategy for the 
San Francisco Bay Area. 

(ii) Only one Location Credit may be used by an individual 
Category C Special Project, even if the project qualifies for 
multiple Location Credits.  

(iii) At least 50% or more of a Category C Special Project’s site must 
be located within the ¼ or ½ mile radius of an existing or 
planned transit hub to qualify for the corresponding Location 
Credits listed above.  One hundred percent  of a Category C 
Special Project’s site must be located within a PDA to qualify 
for the corresponding Location Credit listed above. 
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(iv) Transit hub is defined as a rail, light rail, or commuter rail 
station, ferry terminal, or bus transfer station served by three or 
more bus routes (i.e., a bus stop with no supporting services does 
not qualify).  A planned transit hub is a station on the MTC’s 
Regional Transit Expansion Program list, per MTC’s Resolution 
3434 (revised April 2006), which is a regional priority funding 
plan for future transit stations in the San Francisco Bay Area. 

(d) Density Credits:  To qualify for any Density Credits, a Category C 
Special Project must first qualify for one of the Location Credits listed 
in Provision C.3.e.ii.((4)(c) above. 

(i) A Category C Special Project that is a commercial or mixed-use 
development project may qualify for the following Density 
Credits: 

• 10% Density Credit:  Achieve an FAR of at least 2:1. 
• 20% Density Credit:  Achieve an FAR of at least 4:1. 
• 30% Density Credit:  Achieve an FAR of at least 6:1. 

(ii) A Category C Special Project that is a residential development 
project may qualify for the following Density Credits: 

• 10% Density Credit:  Achieve a density of at least 30 DU/Ac. 
• 20% Density Credit:  Achieve a density of at least 60 DU/Ac. 
• 30% Density Credit:  Achieve a density of at least 100 DU/Ac. 

(iii) Commercial and mixed-use Category C Projects do not qualify 
for Density Credits based on DU/Ac and residential Category C 
Projects do not qualify for Density Credits based on FAR. 

(iv) Only one Density Credit may be used by an individual Category 
C Special Project, even if the project qualifies for multiple 
Density Credits.  

(e) Minimized Surface Parking Credits:  To qualify for any Minimized 
Surface Parking Credits, a Category C Special Project must first 
qualify for one of the Location Credits listed in Provision 
C.3.e.ii.(4)(c) above. 

(i) A Category C Special Project may qualify for the following 
Minimized Surface Parking Credits: 

• 10% Minimized Surface Parking Credit:  Have 10% or less of 
the total post-project impervious surface area dedicated to at-
grade surface parking.  The at-grade surface parking must be 
treated with LID treatment measures. 

• 20% Minimized Surface Parking Credit:  Have no surface 
parking except for incidental surface parking.  Incidental surface 
parking is allowed only for emergency vehicle access, ADA 
accessibility, and passenger and freight loading zones. 
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(ii) Only one Minimized Surface Parking Credit may be used by an 
individual Category C Special Project, even if the project 
qualifies for multiple Minimized Surface Parking Credits. 

(5) Any Regulated Project that meets all the criteria for multiple Special 
Projects Categories (i.e., a Regulated Project that may be characterized as 
a Category B or C Special Project) may only use the LID Treatment 
Reduction Credit allowed under one of the Special Projects Categories 
(i.e., a Regulated Project that may be characterized as a Category B or C 
Special Project may use the LID Treatment Reduction Credit allowed 
under Category B or Category C, but not the sum of both.) 

(2) By December 1, 2010, the Permittees shall submit a proposal to the Water 
Board containing the following information: 
• Identification of the types of projects proposed for consideration of LID 

treatment reduction credits and an estimate of the number and 
cumulative area of potential projects during the remaining term of this 
Permit for each type of project; 

• Identification of institutional barriers and/or technical site-specific 
constraints to providing 100% LID treatment onsite that justify the 
allowance for non-LID treatment measures onsite; 

• Specific criteria for each type of Special Project proposed, including 
size, location, minimum densities, minimum floor area ratios, or other 
appropriate limitations; 

• Identification of specific water quality and environmental benefits 
provided by these types of projects that justify the allowance for non-
LID treatment measures onsite; 

• Proposed LID treatment reduction credit for each type of Special 
Project and justification for the proposed credits. The justification shall 
include identification and an estimate of the specific water quality 
benefit provided by each type of Special Project proposed for LID 
treatment reduction credit; and 

• Proposed total treatment reduction credit for Special Projects that may 
be characterized by more than one category and justification for the 
proposed total credit. 

iii. Effective Date –  December 1, 2011.  

iv. Implementation Level 
(1) For any private development project for which a planning application has 

been deemed complete by a Permittee on or before the Permit effective 
date, Provisions C.3.e.i-ii shall not apply so long as the project applicant is 
diligently pursuing the project.  Diligent pursuance  may be demonstrated 
by the project applicant’s submittal of supplemental information to the 
original application, plans, or other documents required for any necessary 
approvals of the project by the Permittee. If during the time period 
between the Permit effective date and the required implementation date of 
December 1, 2011, the project applicant has not taken any action to obtain 
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the necessary approvals from the Permittee, the project will then be subject 
to the requirements of Provision C.3.e.i-ii.  

(2) For public projects for which funding has been committed and 
construction is scheduled to begin by December 1, 2012, the requirements 
of Provisions C.3.e.i-ii shall not apply. 

(3) Provisions C.3.e.i-ii supersede any Alternative Compliance Policies 
previously approved by the Executive Officer 

(4) For all offsite projects and Regional Projects installed in accordance with 
Provision C.3.e.i-ii, the Permittees shall meet the Operation & 
Maintenance (O&M) requirements of Provision C.3.h. 

v. Reporting –The Permittees shall submit the ordinance/legal authority and 
procedural changes made, if any, to implement Provision C.3.e with their 2012 
Annual Report. Annual reporting thereafter shall be done in conjunction with 
reporting requirements under Provision C.3.b.v. 

Any Permittee choosing to require 100% LID treatment onsite for all Regulated 
Projects and not allow alternative compliance under Provision C.3.e, shall 
include a statement to that effect in the 2012 Annual Report and all subsequent 
Annual Reports. 

vi. Reporting on Special Projects 

(1) Beginning December 1, 2011, Permittees shall track any identified 
potential Special Projects that have submitted planning applications but 
that have not received final discretionary approval.   

(2) By March 15 and September 15 of each year, Permittees shall report to the 
Water Board on these tracked potential Special Projects using Table 3.1 
found at the end of Provision C.3.  All the required column entry 
information listed in Table 3.1 shall be reported for each potential Special 
Project.  Any Permittee with no potential Special Projects shall so state.   

For each Special Project listed in Table 3.1, Permittees shall include a 
narrative discussion of the feasibility or infeasibility of 100% LID 
treatment, onsite and  offsite.  Both technical and economic feasibility or 
infeasibility shall be discussed, as applicable.  The discussion shall also 
contain enough technical and/or economic detail to document the basis of 
infeasibility used. 

(2)(3) Once a Special Project has final discretionary approval, it shall be reported 
in the Provision C.3.b. Reporting Table in the same reporting year that the 
project was approved.  In addition to the column entries contained in the 
Provision C.3.b. Reporting Table, the Permittees shall provide the 
following supplemental information for each approved Special Project: 
(a) Submittal Date:  Date that a planning application for the Special 

Project was submitted. 
(b) Description:  Type of project, number of floors, number of units 

(commercial, mixed-use, residential), type of parking, and other 
relevant information. 
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(c) Site Acreage:  Total site area in acres. 
(d) Density in DU/Ac:  Number of dwelling units per acre. 
(e) Density in FAR:  Floor Area Ratio 
(f) Special Project Category:  For each applicable Special Project 

Category, indicate applicability to the subject Special Project.  If a 
Category is applicable, list the specific criteria applied to determine 
applicability.  For each non-applicable Special Project Category, 
indicate n/a. 

(g) LID Treatment Reduction Credit Available:  For each applicable 
Special Project Category, state the maximum total LID Treatment 
Reduction Credit applied.  For Category C Special Projects also list 
the individual Location, Density, and Minimized Surface Parking 
Credits applied. 

(h) List of Stormwater Treatment Systems:  List all LID stormwater 
treatment systems approved proposed. stormwater treatment systems 
and the corresponding  For each type of LID treatment system, 
indicate the percentage of the total amount of runoff identified in 
Provision C.3.d. for the Special Project’s drainage area that will be 
treated by each treatment system. 

(h)(i) List of Non-LID Stormwater Treatment Systems:  List all non-LID 
stormwater treatment systems approved.  For each type of non-LID 
treatment system, indicate: (1) the percentage of the total amount of 
runoff identified in Provision C.3.d. for the Special Project's drainage 
area, and (2) whether the treatment system either meets minimum 
design criteria published by a government agency or received 
certification issued by a government agency, and reference the 
applicable criteria or certification. 
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Table 3.1 Standard Tracking and Reporting Form for Potential Special Projects 
 
Project 
Name 

and No. 
Permittee Address 

Application 
Submittal 

Date 
Description

Site 
Total 

Acreage
Density 
DU/Ac 

Density
FAR 

Special Project 
Category 

LID Treatment 
Reduction Credit 

Available 

List of LID 
Stormwater 
Treatment 
Systems 

List of Non-LID 
Stormwater Treatment 

Systems 

        

Category A: 
Category B: 
Category C: 

Location: 
Density: 
Parking: 

Category A: 
Category B: 
Category C: 

Location: 
Density: 
Parking: 

Indicate each type 
of LID treatment 
system and the 
percentage of 
total runoff treated 

Indicate each type of non-
LID treatment system and 
the percentage of total 
runoff treated.  Indicate 
whether minimum design 
criteria met or certification 
received (see footnotes). 

            
 
Project Name and No:  Name of the Special Project and Project No. (if applicable) 

Permittee:  Name of the Permittee in whose jurisdiction the Special Project will be built. 

Address:   Address of the Special Project; if no street address, state the cross streets. 

Submittal Date:  Date that a planning application for the Special Project was submitted; if a planning application has not been submitted, include a projected application submittal date. 

Description:  Type of project (commercial, mixed-use, residential), number of floors, number of units, type of parking, and other relevant information. 

Site Acreage:  Total site area in acres. 

Density in DU/Ac:  Number of dwelling units per acre. 

Density in FAR:  Floor Area Ratio 

Special Project Category:   For each applicable Special Project Category, indicate applicability.  If a Category is applicable, list the specific criteria applied to determine applicability. For each non-
applicable Special Project Category, indicate n/a.   

LID Treatment Reduction Credit Available:   For each applicable Special Project Category, state the maximum total LID Treatment Reduction Credit available.  For Category C Special Projects also 
list the individual Location, Density, and Minimized Surface Parking Credits available. 

List of LID Stormwater Treatment Systems:  List all LID stormwater treatment systems proposed stormwater treatment systems and the corresponding.  For each type, indicate the percentage of the 
total amount of runoff runoff identified in Provision C.3.d. for the Special Project’s drainage area that will be treated by each treatment system. 

List of Non-LID Stormwater Treatment Systems:   List all non-LID stormwater treatment systems proposed.  For each type, indicate the percentage of the total amount of runoff identified in Provision 
C.3.d. for the Special Project’s drainage area.  For each type of non-LID treatment system, indicate: (1) the percentage of the total amount of runoff identified in Provision C.3.d. for the Special Project's 
drainage area, and (2) whether the treatment system either meets minimum design criteria published by a government agency or received certification issued by a government agency, and reference the 
applicable criteria or certification. 
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ATTACHMENT  F 
 

Provision C.3.g. 
Santa Clara Permittees 

Hydromodification Management Requirements 
 

Santa Clara Permittees Hydromodification Management Requirements 

1. On-site and Regional Hydromodification Management (HM) Control Design 
Criteria 
a. Range of flows to control:  Flow duration controls shall be designed such that post-project 

stormwater discharge rates and durations match pre-project discharge rates and durations 
from 10 percent of the pre-project 2-year peak flow4 up to the pre-project 10-year peak 
flow, except where the lower endpoint of this range is modified as described in Section 5 
of this Attachment. 

b. Goodness of fit criteria:  The post-project flow duration curve shall not deviate above the 
pre-project flow duration curve by more than 10 percent over more than 10 percent of the 
length of the curve corresponding to the range of flows to control. 

c. Allowable low flow rate:  Flow control structures may be designed to discharge 
stormwater at a very low rate that does not threaten to erode the receiving waterbody. This 
flow rate (also called Qcp5) shall be no greater than 10 percent of the pre-project 2-year 
peak flow unless a modified value is substantiated by analysis of actual channel resistance 
in accordance with an approved User Guide as described in Section 5 of this Attachment. 

d. Standard HM modeling:  On-site and regional HM controls designed using the Bay Area 
Hydrology Model (BAHM6) and site-specific input data shall be considered to meet the 
HM Standard. Such use must be consistent with directions and options set forth in the 
most current BAHM User Manual.7 Permittees shall demonstrate to the satisfaction of the 
Executive Officer that any modifications of the BAHM made are consistent with this 
attachment and Provision C.3.g. 

                                                 
4 Where referred to in this Order, the 2-year peak flow is determined using a flood flow frequency analysis 

procedure based on USGS Bulletin 17B to obtain the peak flow statistically expected to occur at a 2-year 
recurrence interval. In this analysis, the appropriate record of hourly rainfall data (e.g., 35–50 years of data) is run 
through a continuous simulation hydrologic model, the annual peak flows are identified, rank ordered, and the 2-
year peak flow is estimated.  Such models include USEPA’s Hydrologic Simulation Program—Fortran (HSPF), 
U.S. Army Corps of Engineers’ Hydrologic Engineering Center-Hydrologic Modeling System (HEC-HMS), and 
USEPA’s Storm Water Management Model (SWMM). 

5 Qcp is the allowable low flow discharge from a flow control structure on a project site. It is a means of 
apportioning the critical flow in a stream to individual projects that discharge to that stream, such that cumulative 
discharges do not exceed the critical flow in the stream.  

6 See www.bayareahydrologymodel.org , Resources. 
7 The Bay Area Hydrology Model User Manual is available at 

http://www.bayareahydrologymodel.org/downloads.html. 
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e. Alternate HM modeling and design:  The project proponent may use a continuous 
simulation hydrologic computer model8 to simulate pre-project and post-project runoff 
and to design HM controls. To use this method, the project proponent shall compare the 
pre-project and post-project model output for a rainfall record of at least 30 years, and 
shall show that all applicable performance criteria in 1.a. – c. above are met. 

2. Impracticability Provision 
Where conditions (e.g., extreme space limitations) prevent a project from meeting the HM 
Standard for a reasonable cost, and where the project’s runoff cannot be directed to a Regional 
HM control9 within a reasonable time frame, and where an in-stream measure is not 
practicable, the project shall use (1) site design for hydrologic source control, and (2) 
stormwater treatment measures that collectively minimize, slow, and detain10 runoff to the 
maximum extent practicable. In addition, if the cost of providing site design for hydrologic 
source control and treatment measures to the maximum extent practicable does not exceed 2% 
of the project cost (as defined in “2.a.” below), the project shall contribute financially to an 
alternative HM project as set forth below: 

a. Reasonable cost:  To show that the HM Standard cannot be met at a reasonable cost, the 
project proponent must demonstrate that the total cost to comply with both the HM 
Standard and the Provision C.3.d treatment requirement exceeds 2 percent of the project 
construction cost, excluding land costs. Costs of HM and treatment control measures shall 
not include land costs, soil disposal fees, hauling, contaminated soil testing, mitigation, 
disposal, or other normal site enhancement costs such as landscaping or grading that are 
required for other development purposes. 

b. Regional HM control:  A regional HM control shall be considered available if there is a 
planned location for the regional HM control and if an appropriate funding mechanism for 
a regional control is in place by the time of project construction. 

c. In-stream measures practicability:  In-stream measures shall be considered practicable 
when an in-stream measure for the project’s watershed is planned and an appropriate 
funding mechanism for an in-stream measure is in place by the time of project 
construction. 

d. Financial contribution to an alternative HM project:  The difference between 2 percent of 
the project construction costs and the cost of the treatment measures at the site (both costs 
as described in Section 2.a of this Attachment) shall be contributed to an alternative HM 
project, such as a stormwater treatment retrofit, HM retrofit, regional HM control, or in-
stream measure. Preference shall be given to projects discharging, in this order, to the 
same tributary, mainstem, watershed, then in the same municipality or county. 

3. Record Keeping 

                                                 
8 Such models include USEPA’s Hydrologic Simulation Program—Fortran (HSPF), U.S. Army Corps of Engineers 

Hydrologic Engineering Center-Hydrologic Modeling System (HEC-HMS), and USEPA’s Storm Water 
Management Model (SWMM). 

9 Regional HM controls are flow duration control structures that collect stormwater runoff discharge from multiple 
projects (each of which should incorporate hydrologic source control measures as well) and are designed such that 
the HM Standard is met for all the projects at the point where the regional control measure discharges. 

10 Stormwater treatment measures that detain runoff are generally those that filter runoff through soil or other media, 
and include bioretention units, bioswales, basins, planter boxes, sand filters, and green roofs. 
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Permittees shall collect and retain the following information for all projects subject to HM 
requirements: 

a. Site plans identifying impervious areas, surface flow directions for the entire site, and 
location(s) of HM measures; 

b. For projects using standard sizing charts, a summary of sizing calculations used; 

c. For projects using the BAHM, a listing of model inputs; 

d. For projects using custom modeling, a summary of the modeling calculations with 
corresponding graph showing curve matching (existing, post-project, and post-project with 
HM controls curves); 

e. For projects using the Impracticability Provision, a listing of all applicable costs and a 
brief description of the alternative HM project (name, location, date of start up, entity 
responsible for maintenance); and 

f.    A listing, summary, and date of modifications made to the BAHM, including technical 
rationale.  Permittees shall submit this list and explanation annually with the Annual 
Report.  This may be prepared at the Countywide Program level and submitted on behalf 
of participating Permittees. 

4. HM Control Areas  
Applicable projects shall be required to meet the HM Standard when such projects are located 
in areas of HM applicability as described below and shown in the revised Santa Clara 
Permittees’ HM Map (see Attachment M).  the Santa  Clara Permittees’ HM Map (available at 
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/stormwater/muni/mrp
/Final%20TO%20HM%20Maps.pdf).  
a. Purple areas:  These areas represent catchments that drain to hardened channels that 

extend continuously to the Bay or to tidally influenced sections of creeks.  The HM 
Standard and associated requirements do not apply to projects in the areas designated in 
purple on the map. 

Plans to restore a creek reach may reintroduce the applicability of HM requirements, 
unless the creek restoration project is designed to accommodate the potential 
hydromodification impacts of future development; if this is not the case, in these 
instances, Permittees may add, but shall not delete, areas of applicability accordingly. 

b. Red areas:  These areas represent catchments and subwatersheds that are greater than or 
equal to 65% impervious, based on existing imperviousness data sources.  The HM 
Standard and associated requirements do not apply to projects in the areas designated in 
red on the map. 

c. Pink areas:  These are areas that are under review by the Permittees for accuracy of the 
imperviousness data.  The HM Standard and associated requirements apply to projects in 
areas designated as pink on the map until such time as a Permittee presents new data that 
indicate that the actual level of imperviousness of a particular area is greater than or equal 
to 65% impervious. Any new data will be submitted to the Water Board in one 
coordinated submittal within one year of permit adoption. 
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c. Green area:  These areas represent catchments and subwatersheds that are less than 65% 
impervious and are not under review by the Permittees. The HM Standard and associated 
requirements apply to projects in areas designated as green on the map. 

5. Potential Exceptions to Map Designations 
The Program may choose to prepare a User Guide11 to be used for evaluating individual 
receiving waterbodies using detailed methods to assess channel stability and watercourse 
critical flow. This User Guide would reiterate and collate established stream stability 
assessment methods that have been presented in the Program’s HMP.12 After the Program has 
collated its methods into User Guide format, received approval of the User Guide from the 
Executive Officer,13 and informed the public through such process as an electronic mailing 
list, the Permittees may use the User Guide to guide preparation of technical reports for the 
following: implementing the HM Standard using in-stream or regional controls; determining 
whether certain projects are discharging to a watercourse that is less susceptible (from point of 
discharge to the Bay) to hydromodification (e.g., would have a lower potential for erosion 
than set forth in these requirements); and/or determining if a watercourse has a higher critical 
flow and project(s) discharging to it are eligible for an alternative Qcp for the purpose of 
designing on-site or regional measures to control flows draining to these channels (i.e., the 
actual threshold of erosion-causing critical flow is higher than 10 percent of the 2-year pre-
project flow). In no case shall the design value of Qcp exceed 50 percent of the 2-year pre-
project flow. 

                                                 
11 The User Guide may be offered under a different title. 
12 The Program’s HMP has undergone Water Board staff review and been subject to public notice and comment. 
13 The User Guide will not introduce a new concept, but rather reformat existing methods; therefore, Executive 

Officer approval is appropriate. 
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ATTACHMENT  L 
Provision C.3.c.i.(1)(b)(vi) 

Specification of soils for Biotreatment or Bioretention Facilities 
 

Soils for biotreatment or bioretention areas shall meet two objectives: 

• Be sufficiently permeable to infiltrate runoff at a minimum rate of 5" per hour during the 
life of the facility, and  

• Have sufficient moisture retention to support healthy vegetation.  

Achieving both objectives with an engineered soil mix requires careful specification of soil 
gradations and a substantial component of organic material (typically compost).  

Local soil products suppliers have expressed interest in developing ‘brand-name’ mixes that 
meet these specifications. At their sole discretion, municipal construction inspectors may choose 
to accept test results and certification for a ‘brand-name’ mix from a soil supplier.  

Tests must be conducted within 120 days prior to the delivery date of the bioretention soil to the 
project site.  

Batch-specific test results and certification shall be required for projects installing more than 100 
cubic yards of bioretention soil. 

 

SOIL SPECIFICATIONS 
Bioretention soils shall meet the following criteria. “Applicant” refers to the entity proposing the 
soil mixture for approval by a Permittee. 

1. General Requirements – Bioretention soil shall: 

a. Achieve a long-term, in-place infiltration rate of at least 5 inches per hour.  

b. Support vigorous plant growth.  

c. Consist of the following mixture of fine sand and compost, measured on a volume basis:  

60%-70% Sand  

30%-40% Compost  

2. Submittal Requirements – The applicant shall submit to the Permittee for approval:  

a. A sample of mixed bioretention soil.  

b. Certification from the soil supplier or an accredited laboratory that the Bioretention Soil 
meets the requirements of this guideline specification.  

c. Grain size analysis results of the fine sand component performed in accordance with 
ASTM D 422, Standard Test Method for Particle Size Analysis of Soils.  

d. Quality analysis results for compost performed in accordance with Seal of Testing 
Assurance (STA) standards, as specified in 4.  
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e. Organic content test results of mixed Bioretention Soil. Organic content test shall be 
performed in accordance with by Testing Methods for the Examination of Compost and 
Composting (TMECC) 05.07A, “Loss-On-Ignition Organic Matter Method”.  

f. Grain size analysis results of compost component performed in accordance with ASTM 
D 422, Standard Test Method for Particle Size Analysis of Soils. 

g. A description of the equipment and methods used to mix the sand and compost to 
produce Bioretention Soil.  

h. Provide the name of the testing laboratory(s) and the following information:  

(1) Contact person(s)  

(2) Address(s)  

(3) Phone contact(s)  

(4) E-mail address(s)  

(5) Qualifications of laboratory(s), and personnel including date of current certification 
by STA, ASTM, or approved equal  

3. Sand for Bioretention Soil  

a. Sand shall be free of wood, waste, coating such as clay, stone dust, carbonate, etc., or any 
other deleterious material. All aggregate passing the No. 200 sieve size shall be non-
plastic.  

b. Sand for Bioretention Soils shall be analyzed by an accredited lab using #200, #100, #40, 
#30, #16. #8, #4, and 3/8 inch sieves (ASTM D 422 or as approved by municipality), and 
meet the following gradation:  

Sieve Size Percent Passing (by weight) 
Min                  Max 

3/8 inch 100 100 

No. 4 90 100 

No. 8 70 100 

No. 16 40 95 

No. 30 15 70 

No. 40 5 55 

No. 100 0 15 

No. 200 0 5 
 

Note: all sands complying with ASTM C33 for fine aggregate comply with the above 
gradation requirements. 
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4. Composted Material  

Compost shall be a well decomposed, stable, weed free organic matter source derived from 
waste materials including yard debris, wood wastes or other organic materials not including 
manure or biosolids meeting the standards developed by the US Composting Council 
(USCC). The product shall be certified through the USCC Seal of Testing Assurance (STA) 
Program (a compost testing and information disclosure program).  

a. Compost Quality Analysis – Before delivery of the soil, the supplier shall submit a copy 
of lab analysis performed by a laboratory that is enrolled in the US Composting Council’s 
Compost Analysis Proficiency (CAP) program and using approved Test Methods for the 
Evaluation of Composting and Compost (TMECC). The lab report shall verify:  

(1) Feedstock Materials shall be specified and include one or more of the following: 
landscape/yard trimmings, grass clippings, food scraps, and agricultural crop 
residues.  

(2) Organic Matter Content: 35% - 75% by dry wt.  

(3) Carbon and Nitrogen Ratio: C:N < 25:1 and C:N >15:1 

(4) Maturity/Stability: shall have a dark brown color and a soil-like odor. Compost 
exhibiting a sour or putrid smell, containing recognizable grass or leaves, or is hot 
(120F) upon delivery or rewetting is not acceptable. In addition any one of the 
following is required to indicate stability:  

(i) Oxygen Test < 1.3 O2 /unit TS /hr  

(ii) Specific oxy. Test < 1.5 O2 / unit BVS /  

(iii) Respiration test < 8 C / unit VS / day  

(iv) Dewar test < 20 Temp. rise (°C) e.  

(v) Solvita® > 5 Index value  

(5) Toxicity: any one of the following measures is sufficient to indicate non-toxicity.  

(i) NH4- : NO3-N < 3  

(ii) Ammonium < 500 ppm, dry basis  

(iii) Seed Germination > 80 % of control  

(iv) Plant Trials > 80% of control 

(v) Solvita® > 5 Index value 

(6) Nutrient Content: provide analysis detailing nutrient content including N-P-K, Ca, 
Na, Mg, S, and B.  

(i) Total Nitrogen content 0.9% or above preferred.  

(ii) Boron: Total shall be <80 ppm; Soluble shall be <2.5 ppm  

(7) Salinity: Must be reported; < 6.0 mmhos/cm  

(8) pH shall be between 6.5 and 8. May vary with plant species.  
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b. Compost for Bioretention Soil Texture – Compost for bioretention soils shall be analyzed 
by an accredited lab using #200, 1/4 inch, 1/2 inch, and 1 inch sieves (ASTM D 422 or as 
approved by municipality), and meet the following gradation:  

Sieve Size Percent Passing (by weight) 
Min                  Max 

1 inch 99 100 

1/2 inch 90 100 

1/4 inch 40 90 

No. 200 2 10 
 

c. Bulk density shall be between 500 and 1100 dry lbs/cubic yard  

d. Moisture content shall be between 30% - 55% of dry solids.  

e. Inerts – compost shall be relatively free of inert ingredients, including glass, plastic and 
paper, < 1 % by weight or volume.  

f. Weed seed/pathogen destruction – provide proof of process to further reduce pathogens 
(PFRP). For example, turned windrows must reach min. 55C for 15 days with at least 5 
turnings during that period.  

g. Select Pathogens – Salmonella <3 MPN/4grams of TS, or Coliform Bacteria <10000 
MPN/gram.  

h. Trace Contaminants Metals (Lead, Mercury, Etc.) – Product must meet US EPA, 40 CFR 
503 regulations.  

i. Compost Testing – The compost supplier will test all compost products within 120 
calendar days prior to application. Samples will be taken using the STA sample collection 
protocol. (The sample collection protocol can be obtained from the U.S. Composting 
Council, 4250 Veterans Memorial Highway, Suite 275, Holbrook, NY 11741 Phone: 
631-737-4931, www.compostingcouncil.org). The sample shall be sent to an independent 
STA Program approved lab. The compost supplier will pay for the test. 

 

VERIFICATION OF ALTERNATIVE BIORETENTION SOIL MIXES 
Bioretention soils not meeting the above criteria shall be evaluated on a case by case basis.  
Alternative bioretention soil shall meet the following specification:  “Soils for bioretention 
facilities shall be sufficiently permeable to infiltrate runoff at a minimum rate of 5 inches per 
hour during the life of the facility, and provide sufficient retention of moisture and nutrients to 
support healthy vegetation.” 

The following steps shall be followed by  municipalities  to verify that alternative soil mixes 
meet the specification: 
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1. General Requirements – Bioretention soil shall achieve a long-term, in-place infiltration rate 
of at least 5 inches per hour. Bioretention soil shall also support vigorous plant growth. The 
applicant refers to the entity proposing the soil mixture for approval. 

a. Submittals – The applicant must submit to the municipality for approval:  

(1) A sample of mixed bioretention soil.  

(2) Certification from the soil supplier or an accredited laboratory that the Bioretention 
Soil meets the requirements of this guideline specification.  

(3) Certification from an accredited geotechnical testing laboratory that the Bioretention 
Soil has an infiltration rate between 5 and 12 inches per hour as tested according to 
Section 1.b.(2)(ii). 

(4) Organic content test results of mixed Bioretention Soil. Organic content test shall be 
performed in accordance with by Testing Methods for the Examination of Compost 
and Composting (TMECC) 05.07A, “Loss-On-Ignition Organic Matter Method”.  

(5) Grain size analysis results of mixed bioretention soil performed in accordance with 
ASTM D 422, Standard Test Method for Particle Size Analysis of Soils. 

(6) A description of the equipment and methods used to mix the sand and compost to 
produce Bioretention Soil.  

(7) The name of the testing laboratory(s) and the following information: 

(i) contact person(s)  

(ii) address(s)  

(iii) phone contact(s)  

(iv) e-mail address(s)  

(v) qualifications of laboratory(s), and personnel including date of current 
certification by STA, ASTM, or approved equal 

b. Bioretention Soil  

(1) Bioretention Soil Texture  

Bioretention Soils shall be analyzed by an accredited lab using #200, and 1/2” inch 
sieves (ASTM D 422 or as approved by municipality), and meet the following 
gradation: 

Sieve Size Percent Passing (by weight) 
Min                  Max 

1/2 inch 97 100 

No. 200 2 5 
 

(2) Bioretention Soil Permeability testing  

Bioretention Soils shall be analyzed by an accredited geotechnical lab for the 
following tests: 
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(i) Moisture – density relationships (compaction tests) shall be conducted on 
bioretention soil.  Bioretention soil for the permeability test shall be compacted 
to 85 to 90 percent of the maximum dry density (ASTM D1557).   

(ii) Constant head permeability testing in accordance with ASTM D2434 shall be 
conducted on a minimum of two samples with a 6-inch mold and vacuum 
saturation.   

 

MULCH FOR BIORETENTION FACILITIES 
Mulch is recommended for the purpose of retaining moisture, preventing erosion and 
minimizing weed growth. Projects subject to the State’s Model Water Efficiency 
Landscaping Ordinance (or comparable local ordinance) will be required to provide at 
least two inches of mulch.  Aged mulch, also called compost mulch, reduces the ability of 
weeds to establish, keeps soil moist, and replenishes soil nutrients. Aged mulch can be 
obtained through soil suppliers or directly from commercial recycling yards. It is 
recommended to apply 1" to 2" of composted mulch, once a year, preferably in June 
following weeding.  
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This Fact Sheet describes the legal requirements and technical rationale that serve as the basis for 
this Order’s requirements.  This Fact Sheet constitutes a portion of the findings for the Order. 

Purpose 
The purpose of the Order is to amend Water Board Order No. R2-2009-0074, the San Francisco 
Bay Municipal Regional Stormwater Permit, to add criteria for determining which types of 
Regulated Projects may be considered Special Projects and to allow these Special Projects to 
reduce the amount of stormwater runoff that must be treated with Low Impact Development 
(LID) stormwater treatment systems. 

Background and Summary of Existing Requirements 
On October 14, 2009, the Water Board adopted Order No. R2-2009-0074, NPDES No. 
CAS612008, prescribing Waste Discharge Requirements under the San Francisco Bay Municipal 
Regional Stormwater Permit for the discharge of stormwater runoff from the municipal separate 
storm sewer systems (MS4s) of the named Permittees. 

Provision C.3. of Order No. R2-2009-0074 requires the Permittees to use their planning 
authorities to include appropriate source control, site design, and stormwater treatment measures 
in new development and redevelopment projects to address both soluble and insoluble 
stormwater runoff pollutant discharges and prevent increases in runoff flows from new 
development and redevelopment projects.  Provision C.3. requires that the source control, site 
design, and stormwater treatment measures be low impact development (LID) measures. 

Provision C.3.b. of Order No. R2-2009-0074 defines Regulated Projects as the different 
categories of new development and redevelopment projects that Permittees must regulate under 
Provision C.3. These categories are defined on the basis of the land use and the amount of 
impervious surface created and/or replaced by the project because all impervious surfaces 
contribute pollutants to stormwater runoff and certain land uses contribute more pollutants. 
Impervious surfaces can neither absorb water nor remove pollutants as the natural, vegetated soil 
they replaced can. Also, urban development creates new pollution by bringing higher levels of 
car emissions that are aerially deposited, car maintenance wastes, pesticides, household 
hazardous wastes, pet wastes, and trash, which can all be washed into the storm sewer. 

Provision C.3.c. of Order No. R2-2009-0074 recognizes LID as a cost-effective, beneficial, 
holistic, integrated stormwater management strategy1. The goal of LID is to reduce runoff and 
mimic a site’s predevelopment hydrology by minimizing disturbed areas and impervious cover 
and then infiltrating, storing, detaining, evapotranspiring, and/or biotreating stormwater runoff 
close to its source.  LID employs principles such as preserving and recreating natural landscape 
features and minimizing imperviousness to create functional and appealing site drainage that 
treat stormwater as a resource, rather than a waste product.  Practices used to adhere to these LID 
principles include measures such as preserving undeveloped open space, rain barrels and 
cisterns, green roofs, permeable pavement, and biotreatment through rain gardens, bioretention 
units, bioswales, and planter/tree boxes. 

                                                 
1  USEPA, Reducing Stormwater Costs through Low Impact Development (LID) Strategies and Practices 

(Publication Number EPA 841-F-07-006, December 2007) http://www.epa.gov/owow/nps/lid/costs07) 
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This Provision sets forth a three-pronged approach to LID with source control, site design, and 
stormwater treatment requirements. The concepts and techniques for incorporating LID into 
development projects, particularly for site design, have been extensively discussed in 
BASMAA’s Start at the Source manual (1999) and its companion document, Using Site Design 
Techniques to Meet Development Standards for Stormwater Quality (May 2003), as well as in 
various other LID reference documents. 

Provision C.3.c.i.(2)(b) requires each Regulated Project to treat 100% of the Provision C.3.d. 
runoff with LID treatment measures onsite or with LID treatment measures at a joint stormwater 
treatment facility.  LID treatment measures are harvesting and re-use, infiltration, 
evapotranspiration, or biotreatment.  A properly engineered and maintained biotreatment system 
may be considered only if it is infeasible to implement harvesting and re-use, infiltration, or 
evapotranspiration at a project site. 

Provision C.3.c.i.(2)(b)(vi) requires the Permittees to propose specifications for soil installed in 
all biotreatment or bioretention facilities built under the provisions of this permit.  These 
minimum specifications are contained in Attachment L.  These specifications were proposed by 
the Permittees pursuant to Provision C.3.c.iii.(3) after research performed under their direction.2, 
3, 4  

Provision C.3.c.i.(2)(b)(vii) requires minimum specifications for green roofs which are installed 
as treatment measures under this permit.  The Permittees proposed green roof minimum 
specifications pursuant to Provision C.3.c.iii.(4) and submitted a brief report in support of their 
proposal.5 

Special Projects 
Provision C.3.e.ii.(1) of Order No. R2-2009-0074 ,was included based on the Permittees’ and 
building industry stakeholders’ comments and testimony during order adoption,  acknowledges 
that certain types of smart growth, high density, and transit-oriented development can either 
reduce existing impervious surfaces, or create less “accessory” impervious areas and auto-related 
pollutant impacts. projects cannot practicably implement LID treatment including biotreatment.  
LID treatment measures, including infiltration, harvest for use, evapotranspiration and green 
roofs can be infeasible to implement in a dense urban context in some cases, from a physical or 
cost basis.   The urban centers in this region are often underlain by tight clay soils that make 
infiltration difficult, requiring storage at possibly prohibitive cost.  Stormwater harvest for 
internal, non-potable use still meets regulatory obstacles from implementation of the plumbing 
code and lack of winter water demand.  Green roofs continue to be very expensive, and 
evapotranspiration is lowest in the cold winter when rains fall.  Many dense, central business 
district developments lack room for planted areas for biotreatment.   

                                                 
2  Technical Memorandum – Regional Bioretention Soil Guidance & Model Specification, Bay Area Stormwater 

Management Agencies Association – WRA Environmental Consultants, November 12, 2010 
3  Technical Memorandum – Regional Bioretention Installation Guidance, Bay Area Stormwater Management 

Agencies Association – WRA Environmental Consultants, November 12, 2010 
4  Annotated Bibliography – Regional Biotreatment Soil Guidance, Bay Area Stormwater Management Agencies 

Association – WRA Environmental Consultants, November 12, 2010 
5  Green Roof Minimum Specifications, Bay Area Stormwater Management Agencies Association, April 29, 2011. 
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Moreover, these projects have various environmental benefits, including either reducing existing 
impervious surfaces associated with commercial or residential development due to increased 
density, or creating less “accessory” impervious areas and less auto-related pollutant impacts.  
Auto use in general and its associated pollution is reduced because residential areas are closer to 
commercial areas for jobs and services, and closer to transit hubs.  In addition, concentrating 
development in urban centers should reduce pressure to develop green fields on the urban 
perimeter.  

Incentive LID treatment reduction credits approved by the Water Board may be applied to these 
types of Regulated Projects that are considered “Special Projects.”   

Provision C.3.e.ii.(2) of Order No. R2-2009-0074 requires required the Permittees to submit by 
December 1, 2010, a proposal to the Water Board identifying the types of projects proposed as 
Special Projects and therefore eligible for LID Treatment Reduction Credit.  The proposal was 
required to include specific criteria for each type of Special Project proposed, including size, 
location, minimum densities, minimum floor area ratios, other appropriate limitations, and the 
proposed LID Treatment Reduction Credit. Specifically, the Provision required the proposal to 
contain the following: 

• Identification of the types of projects proposed for consideration of LID treatment 
reduction credits and an estimate of the number and cumulative area of potential projects 
during the remaining term of this permit for each type of project.. 

• Identification of institutional barriers and/or technical site specific constraints to 
providing 100% LID treatment onsite that justify the allowance for non-LID treatment 
measures onsite. 

• Specific criteria for each type of Special Project proposed, including size, location, 
minimum densities, minimum floor area ratios, or other appropriate limitations. 

• Identification of specific water quality and environmental benefits provided by these 
types of projects that justify the allowance for non-LID treatment measures onsite. 

• Proposed LID Treatment Reduction Credit for each type of Special Project and 
justification for the proposed Credits. The justification shall include identification and an 
estimate of the specific water quality benefit provided by each type of Special Project 
proposed for LID treatment reduction credit. 

• Proposed total treatment reduction credit for Special Projects that may be characterized 
by more than one category and justification for the proposed total Credit. 

On December 1, 2010, the Bay Area Stormwater Management Agencies Association 
(BASMAA) submitted a Special Projects proposal on behalf of the Permittees, which defined the 
types of Special Project Categories and their corresponding LID Treatment Reduction Credits. 

BASMAA’s stormwater proposal was posted on the Water Board’s website and circulated for 
public comment on December 10, 2010.  Comments on the proposal were received from U.S. 
EPA, the Natural Resources Defense Council (NRDC), San Francisco Baykeeper, the Building 
Industry Association, other building industry groups, and developers. 
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Water Board staff has met on a regular basis with representatives of BASMAA and, within these 
negotiationsmeetings, revisions of the December 10, 2010, proposal have been made and 
publicly circulated considered. Representatives of U.S. EPA, the Metropolitan Transportation 
Commission (MTC) and the Association of Bay Area Governments (ABAG), among other 
stakeholders, have participated in some of these meetings.  Water Board staff has also met 
separately with representatives of NRDC and San Francisco Baykeeper. 

In the Permittees’ original submittal and at the negotiationsubsequent meetings, the Permittees’ 
have provided Water Board staff with estimates of the number and type of projects that may 
potentially qualify as Special Projects and the percentage of LID Treatment Reduction Credit 
that may be applied for the various projects.  
  
The proposed revision to Provision C.3.e.ii. of Board Order No. R2-2009-0074 establishes 
specific criteria for determining which types of Regulated Projects may be considered Special 
Projects, which are more stringent than originally proposed by the Permittees. The proposed 
revisions establishes different three categories of Special Projects, with different amounts of 
maximum allowable non-LID treatment, based on size, land use type, and density.  Projects that 
are the most dense and would have the greatest infeasibility problems with LID implementation 
are allowed to use the most non-LID treatment. Except  for Category A projects (Provision 
C.3.e.ii), which represents the smallest Special Projects, the proposed revisions also use location, 
must be under a half acre, built in a pedestrian-oriented business district and have 85% lot 
coverage. Category B projects (Provision C.3.e.iii) must also have 85% lot coverage, a minimum 
density, and be between a half acre and 2 acres. Category C, transit-oriented development 
projects (Provision C.3.e.iv), have no size limitation, but must have a minimum density, and are 
allowed an additional non-LID treatment percentage based on proximity to transit, density, and 
parking criteria to establish a tiered approach for determining the total LID Treatment Reduction 
available for any given Special Project. The total available LID Treatment Reduction Credit may 
be used to reduce the amount of stormwater runoff that must be treated with LID stormwater 
treatment systems. The remaining amount of Provision C.3.d. design stormwater runoff not 
treated with LID measures, must be treated with one or a combination of the following two 
specific non-LID treatment systems:   

• Tree-box-type high flowrate biofilters  
• Vault-based high flowrate media filters 

If LID treatment measures are not feasible, these are the best controls for qualifying Special 
Projects to reduce pollutants in stormwater discharges to the maximum extent practicable. 

Provision C.3.e.ii.(2) of Board Order No. R2-2009-0074 is now superseded by a new Provision 
C.3.e.ii.(2) and Provisions C.3.e.ii.(3) and  C.3.e.ii.(4), which specify criteria in three categories 
for determining which types of Regulated Projects may be considered Special Projects and which 
are more stringent than originally proposed by the Permittees. 

Qualifying Special Projects are dense urban development projects that will reduce development 
pressure on the greenfield suburban fringe by concentrating residences and commercial 
development in urban centers. These projects have many more commercial square feet and 
dwelling units per square foot of impervious surface. Dense urban “smart growth” tends to be 
more pedestrian-friendly, allowing reduced auto use and reduction of associated pollution. 
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Transit- oriented developments are designed to reduce automobile use and will reduce associated 
urban runoff pollution. Typically, high density residential developments are designed to be 
within ½ mile of a major transit hub, with commercial development also included in the 
developments so that shops and jobs are all clustered in a central location, with easy transit 
access. These elements add up to fewer automobile trips and more use of transit. 

Page 6 of New Places, New Choices: Transit-Oriented Development in the San Francisco Bay 
Area, November 2006, by the MTC, states:  

 

In 2002, the Bay Area’s “Smart Growth Strategy” —a landmark, long-range regional 
visioning effort —found that promoting transit-oriented development and focusing 
housing, jobs and retail along transit corridors would preserve as much as 66,000 
acres of open space by 2020, compared with current development trends. Such a 
strategy also would reduce average weekday driving by as much as 3.6 million 
vehicle miles in 2020, conserving 150,000 gallons of gasoline a day and reducing 
daily carbon dioxide emissions (the principal greenhouse gas) by 2.9 million pounds 
per day. Already, Bay Area households located close to transit stations make fewer 
driving trips than do others in the region. Households within a half-mile of train 
stations and ferry stops log only 20 vehicle miles of travel per day, just 56 percent of 
the regional average. The fewer trips people make, the fewer the pollution-producing 
“cold starts” of their cars. These factors combine to result in lower fuel use and lower 
tailpipe emissions by those households living close to transit — and they also add up 
to powerfully persuasive evidence of the environmental benefits of TOD in the Bay 
Area. 

Page 8 of the same MTC report also states:  

...Proximity Matters - Bay Area residents who live within a half-mile of rail or ferry 
stops are four times as likely to use transit, three times as likely to bike, and twice as 
likely to walk as are those who live at greater distances. 

 
The proposed reporting requirements (Provision C.3.e.vi) provides Water Board sStaff with early 
notice of the Special Projects that are being considered by the Permittees prior to the Permittees 
granting final planning approval. This allows Water Board staff to validate the Permittees’ 
analysis of the number and size of potential Special Projects that may be approved during the 
remainder of the MRP’s permit term. The reporting requirements also require the Permittees to 
describe in detail the basis for infeasibility of implementing LID treatment when non-LID 
treatment is used. Also, the Permittees must describe the types of filter vaults or tree filters used, 
and the certification these systems have achieved. Water Board sStaff intends to use the data 
collected in the proposed reporting requirements to revise the Special Projects criteria as 
appropriate for the next MRP permit term.  
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Biotreatment Soil Media and Green Roof Minimum Specifications 

Provisions C.3.c.i.(2)(vi) and C.3.c.iii.(3) of Order No. R2-2009-0074 required the Permittees 
to submit to the Water Board by May 1, 2011, a proposed set of model biotreatment soil media 
specifications and soil infiltration testing methods to verify a long-term infiltration rate of 5 to 10 
inches/hour.   

The Permittees submitted a proposal for the soil media specifications and soil infiltration testing 
methods on December 1, 2010, which was distributed for public comment on December 15, 
2010.  Comments were received on January 28, 2011, from Roger James of Resources 
Management and from the Natural Resources Defense Council NRDC. 

Provisions C.3.c.i.(2)(vii) and C.3.c.iii.(4) of Order No. R2-2009-0074 require the Permittees to 
submit to the Water Board by December 1, 2011, proposed minimum specifications for green 
roofs to be considered biotreatment systems.   

The Permittees submitted a proposal for the minimum green roof specifications on April 29, 
20102011, which was distributed for public comment on May 4, 2011.  No comments were 
received. 

This Order approves the model biotreatment soil media specifications, soil infiltration testing 
methods, and minimum green roof specifications submitted by the Permittees. 

Hydromodification Management (HM) – Santa Clara Permittees 
Provision C.3.g. of Board Order No. R2-2009-0074 requires that certain new development 
projects manage increases in stormwater runoff flow and volume so that post-project runoff shall 
not exceed estimated pre-project runoff rates and durations, where such increased flow and/or 
volume is likely to cause increased potential for erosion of creek beds and banks, silt pollutant 
generation, or other adverse impacts on beneficial uses due to increased erosive force. 

Based on Hydrograph Modification Management Plans that were developed for the Permittees 
on a countywide basis, the Water Board adopted HM requirements specific to the Permittees in 
each county, prior to the 2009 adoption of the MRP.  Provision C.3.g. of Board Order No. R2-
2009-0074 restates the major common elements of the specific HM requirements for all 
Permittees.  Within Provision C.3.g,.., Attachment F contains the specific HM requirements for 
the Santa Clara Permittees.  

Provision C.3.g.ii.(5) of Order No. R2-2009-0074 requires the Santa Clara Permittees to comply 
with all the requirements in Attachment F of the same Order.  Requirement 4. of Attachment F 
(pages F-3 and F-4 of Order No. R2-2009-0074) defines geographical areas where applicable 
Regulated Projects are required to meet the HM Standard and associated requirements.  These 
areas of HM applicability described in Requirement 4. are shown in the Santa Clara Permittees' 
HM Map available at 
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/stormwater/muni/mrp/Fi
nal%20TO%20HM%20Maps.pdf.  
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Requirement 4.c. of Attachment F states that pPink areas on the HM Map are under review by 
the Permittees for accuracy of the imperviousness data.  The HM Standard and associated 
requirements apply to projects in areas designated as pink on the map until such time as a 
Permittee presents new data that indicates that the actual level of imperviousness of a particular 
area is greater than or equal to 65% impervious. Any new data is to be submitted to the Water 
Board in one coordinated submittal within one year of permit adoption. 

The Santa Clara Permittees submitted new impervious data and a revised HM Map that reflects 
the new data to the Water Board on October 14, 2010.  On March 11, 2011, the Santa Clara 
Permittees submitted a revised HM Map to correct a small error in the October 2010 HM Map, 
and to provide additional information per Water Board staff request. The revised HM Map shows 
that in the majority of the pPink area of the originally- approved Santa Clara Permittees' HM 
Map, the HM Standard and associated requirements do apply.  In the revised HM Map, these 
areas are now shown in green to represent the applicability of the HM Standard and associated 
requirements.  The remaining small portion of the pPink area in the original HM Map is now 
shown in red to represent areas where the HM Standard and associated requirements do not 
apply. 

This Order approves the revised Santa Clara Permittees' HM Map and replaces the HM Map 
originally adopted by Order No. R2-2009-0074.  
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Staff Report 
Special Projects Amendment of the Municipal Regional Stormwater Permit  

 
In this report, we provide an overview of the current Municipal Regional Stormwater Permit 
(MRP) requirements for low impact development (LID) treatment of stormwater from new and 
redevelopment projects and the need and justification for allowing onsite non-LID treatment 
measures at special development projects (Special Projects) that are dense urban and transit 
oriented “Smart Growth” development projects. We discuss the maximum extent practicable 
standard to reduce pollutants in stormwater discharges, its applicability to LID and non-LID 
treatment measures, the infeasibility of 100% LID treatment at Special Projects, and the scope 
and numbers of Special Projects. At the end of the report, we provide a summary of the proposed 
Special Project categories, their qualifying criteria, and the maximum non-LID treatment 
allowed at qualifying projects.  
 
MRP LID Treatment Requirements   

The MRP requires implementation of LID treatment for all regulated projects beginning 
December 1, 2011. Regulated projects are all projects creating and/or replacing 10,000 square 
feet of impervious surface or 5,000 square feet for retail gasoline outlets, auto service facilities, 
restaurants and uncovered parking lots. These development projects must treat the water quality 
design storm1 using LID measures, which include infiltration, evapotranspiration, or rainfall 
harvest for uses such as irrigation or toilet flushing. Where these methods are not alone sufficient 
or are otherwise infeasible, the LID measure of biotreatment or biofiltration with an underdrain 
to the storm drain may be used for the remaining runoff required to be treated.  
 
During the process leading to adoption of the MRP, many of the MRP’s 76 permittees 
(Permittees) and building industry stakeholders provided comments and testimony that certain 
types of smart growth, high density, and transit-oriented development cannot practicably 
implement LID treatment including biotreatment.  LID treatment measures, including 
infiltration, harvest for use, evapotranspiration, and green roofs can be infeasible to implement in 
a dense urban context in some cases, from a physical or cost basis. These stakeholders 
maintained that a small percentage of these redevelopment projects would not be built if the 
projects had to meet 100% LID requirements, due to the high cost of storing stormwater for 
internal use or infiltration in tight clay soils, or of constructing a green roof. These projects 
would proceed if they were allowed to have the flexibility to treat some or, in rare cases, all of 
the required amount of stormwater with high flowrate filter vaults or tree vaults. The 
stakeholders also indicated that these projects were “smart growth” with inherent environmental 
benefits such as concentrating development density in the inner city, and concentrating 
businesses and residences close to public transit services, such that automobile use and its 
associated pollution is reduced.  

                     
1 The water quality design storm is specified in MRP Provision C.3.d as the optimal amount of stormwater to treat, 
representing about 80% of the annual runoff from a site.   
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In response, the MRP required the Permittees to submit a report to the Board by December 1, 
2010, that proposed types of Special Projects that should be allowed to use non-LID treatment to 
the extent that LID treatment was infeasible. The proposed Special Projects amendment of the 
MRP prepared for Board consideration at the November 2011 meeting is based on the 
Permittees’ 2010 submittal and Board staff’s review and modification, with input from U.S.  
EPA and other interested parties, of the proposed special development project categories and 
allowed LID treatment reduction. It provides a framework that would allow reductions in LID 
treatment for three special development project categories: lot-line to lot-line infill up to a half-
acre; lot-line to lot-line infill up to two acres; and transit-oriented development. (A summary of 
each of these categories is at the end of this report.) Qualifying projects would be allowed to use 
non-LID treatment, high flowrate filter vaults or high rate tree filter vaults, for up to a specified 
percentage of runoff in each category.  

Maximum Extent Practicable Standard 
 
The most significant issue raised in public comments on the tentative order for the proposed 
amendment is whether allowing use of non-LID treatment measures for up to 100% of the 
stormwater runoff from the water quality design storm complies with the regulatory mandate to 
require controls to reduce pollutants in stormwater discharges to the maximum extent practicable 
(MEP). There is no binding law, regulation, or policy that mandates that specific treatment 
measures or categories of treatment measures must be required in municipal stormwater 
discharge permits. However, there is a general mandate that applies to municipal stormwater 
permits in the federal Clean Water Act (CWA) that is referred to as the MEP standard. There is 
also a California Court of Appeal ruling on the definition of MEP and a precedential State Water 
Resources Control Board (State Water Board) order that addresses the MEP standard.  

Section 402(p)(3)(B) of the CWA mandates that permits for discharges from municipal separate 
storm sewers: 

 “shall require controls to reduce the discharge of pollutants to the maximum extent 
practicable, including management practices, control techniques and system, design and 
engineering methods, and such other provisions as … the State determines appropriate 
for the control of such pollutants.”   

The Court of Appeal ruled in 2004 in the Building Industry Association of San Diego County v. 
State Water Board case, that since the Clean Water Act does not define MEP, it was proper for the 
San Diego Regional Water Board to define MEP in the permit it issued to municipalities in San 
Diego County:  

. . . As broadly defined in the Permit, the maximum extent practicable standard is a highly 
flexible concept that depends on balancing numerous factors, including the particular 
control’s technical feasibility, cost, public acceptance, regulatory compliance, and 
effectiveness. This definition conveys that the Permit’s maximum extent practicable 
standard is a term of art, and is not a phrase that can be interpreted solely by reference to its 
everyday or dictionary meaning. Further, the Permit’s definitional section states that the 
maximum extent practicable standard “considers economics and is generally, but not 
necessarily, less stringent than BAT.” BAT is an acronym for “best available technology 
economically achievable,” which is a technology-based standard for industrial storm water 
dischargers that focuses on reducing pollutants by treatment or by a combination of 
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treatment and best management practices. [Citation omitted.] If the maximum extent 
practicable standard is generally “less stringent” than another Clean Water Act standard 
that relies on available technologies, it would be unreasonable to conclude that anything 
more stringent than the maximum extent practicable standard is necessarily impossible. In 
other contexts, courts have similarly recognized that the word “practicable” does not 
necessarily mean the most that can possibly be done. [Citations omitted.]   

 
The State Water Board, in its precedential Order WQ 2000-11 (Cities of Bellflower et al.) 
discussed MEP at length: 

MEP is the technology-based standard established by Congress in CWA section 
402(p)(3)(B)(iii) that municipal dischargers of stormwater must meet. Technology-based 
standards establish the level of pollutant reductions that dischargers must achieve. MEP is 
generally a result of emphasizing pollution prevention and source control BMPs as the first 
lines of defense in combination with structural and treatment methods where appropriate 
serving as additional lines of defense. The MEP approach is an ever evolving, flexible, and 
advancing concept, which considers technical and economic feasibility. As knowledge 
about controlling urban runoff continues to evolve, so does that which constitutes MEP. 
The individual and collective activities elucidated in the MS4’s SWMP become its 
proposal for reducing or eliminating pollutants in storm water to the MEP. The way in 
which MEP is met may vary between communities. 

In choosing BMPs, the major focus is on technical feasibility, but cost, effectiveness, and 
public acceptance are also relevant. If a Permittee chooses only the most inexpensive 
BMPs, it is likely that MEP has not been met. If a Permittee employs all applicable BMPs 
except those that are not technically feasible in the locality, or whose cost exceeds any 
benefit to be derived, it would meet the MEP standard. MEP requires Permittees to choose 
effective BMPs, and to reject applicable BMPs only where other effective BMPs will serve 
the same purpose, the BMPs are not technically feasible, or the cost is prohibitive.  
 

We considered and applied these concepts when developing the MRP New and Redevelopment 
requirements, including the LID treatment requirements as adopted in 2009 and the now-
proposed Special Project requirements. Onsite retention LID measures (infiltration, 
evapotranspiration, or rain harvest) are the ideal, best controls to minimize discharges of 
pollutants. However, these onsite retention measures are not always feasible, and in such cases 
the next best controls are biotreatment or biofiltration with an underdrain to the storm drain. The 
proposed Special Project requirements add another layer to this hierarchy of controls and would 
allow, up to a specified maximum percent of the required stormwater amount in each Special 
Project category, non-LID treatment controls, specifically, high flowrate filter vaults or high rate 
tree filter vaults. These are the best controls for qualifying Special Projects to reduce pollutants 
in stormwater discharges to MEP if LID measures are not feasible or their cost is prohibitive. 
 

RB-AR52643



Staff Report on MRP Special Projects Amendment   November 18, 2011 

  Page 4 of 7 

Infeasibility of 100% LID Treatment in Special Projects 
 
There are a number of factors that may apply to each of the Special Project categories that affect 
the feasibility and costs of LID treatment measures. The urban centers in our region are often 
underlain by tight clay soils that make infiltration difficult, requiring storage at possibly 
prohibitive cost. Stormwater harvest for internal, non-potable use still meets regulatory obstacles 
from implementation of the plumbing code and lack of winter water demand. Green roofs 
continue to be very expensive, and regionwide evapotranspiration is lowest in the cooler winter 
when rains fall. Many dense, central business district developments lack room for planted areas 
for biotreatment. Further consideration of infeasibility of LID treatment measures for each 
Special Project Category is presented below.  
 
Category A (Lot-Line to Lot-Line ≤ Half Acre) Special Projects are usually in storefront-type, 
walkable business districts, and are often constructed completely filling the lot, leaving only a 
small space for solid waste and deliveries in a rear alley if there is one. If such a building must be 
replaced due to fire, etc., given the qualifying lot coverage criteria, there is no room for LID 
measures other than an expensive green roof, which may be cost prohibitive. There is insufficient 
demand or space for stormwater harvest, and infiltration could only occur beneath the building 
with expensive storage to accommodate the low infiltration rate of clay soils.  
 
Category B (Lot-Line to Lot-Line ≤ Two Acres) Special Projects are usually in urban centers, 
and to meet the qualifying surface parking restrictions, lot coverage, and density requirements 
(floor to area ratios or dwelling units per acre), there is little or no room for LID treatment other 
than an expensive green roof, which may be cost prohibitive. In the future, there may be more 
demand for stormwater harvest, but these systems are new and expensive, and face regulatory 
barriers in the current plumbing code, which varies by locality. Infiltration could only occur 
beneath the building with expensive storage to accommodate the low infiltration rate of clay 
soils. Infeasibility of LID treatment measures for Category C (Transit-Oriented Development) 
Special Projects is comparable to that for Category B projects.  
 
In addition to the general or categorical infeasibility considerations described above, it should be 
noted that non-LID treatment use is only allowed up to the level of demonstrated infeasibility of 
LID treatment. Further, the Special Project provisions as proposed require the Permittees to 
report the basis of infeasibility of LID treatment measures that merits the use of non-LID 
treatment measures at qualifying projects. This will provide accountability in how any reduction 
in LID treatment measures is implemented. We will review this reporting to ensure appropriate 
determination of reduced use of LID treatment. We will also use this information during the 
reissuance of the MRP in three years to refine the Special Projects categories, the qualifying 
criteria, and the allowed reductions in LID treatment. The Permittees will also be required to 
report which types of high rate filter vault systems they use and the certification (of pollutant 
reduction) status of those systems. Several systems certified by the state of Washington have 
demonstrated good pollutant removal in actual installations, and are both the filter vault and tree 
vault systems most commonly used. 
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Scope and Numbers of Special Projects 
 
We received comments on the scope and potential numbers of qualifying projects. Natural 
Resources Defense Council (NRDC) and San Francisco BayKeeper expressed concern that the 
Special Project categories and qualifying criteria are too broad, and a large number of projects 
could potentially qualify, resulting in large areas, particularly around transit centers, that would 
be exempted from LID treatment. Conversely, the Permittees would like lower density criteria to 
qualify and higher percentages of allowed non-LID treatment. The Permittees also would like 
two additional Special Projects, one for the “50% rule” and another regarding road projects. We 
discuss the comments below and see no need to further modify the proposed Special Projects 
amendment based on them.  

The NRDC and BayKeeper concern with the scope and number of projects is primarily driven by 
the Transit-Oriented Development Special Projects category that may allow non-LID treatment 
in projects up to ½ mile from a transit center. Although it appears that this allowance could result 
in large areas exempted from LID treatment, the actual number of projects will be limited by the 
other qualifying criteria (density and limited parking). In its comment letter, the City of San Jose 
noted it conducted an analysis of projects approved during the last five years and estimated that, 
if the Special Projects requirements had been in place during that time, approximately 91% of the 
total impervious surface created or replaced would have been required to use LID treatment 
measures and less than 9% of the total would have had the option to use non-LID treatment 
measures. San Jose also noted that countywide (Santa Clara County), the overall percentage of 
impervious surface with the option to use non-LID treatment measures would be much lower, 
since other municipalities in Santa Clara County would have had fewer types of development 
that would qualify as Special Projects. We assume San Jose’s analysis was based on the Special 
Projects qualifying criteria without project-specific consideration of LID treatment infeasibility, 
which would likely reduce the estimate. Regardless, given the current economic climate, we 
expect very few such projects during the remaining three-year term of the MRP, and, as noted 
previously, we will review all Special Project reports and will have the opportunity to refine the 
Special Project requirements when the MRP is reissued.  

The Permittees included two additional categories in their Special Projects proposal, one 
regarding the “50% rule” and another regarding road projects. The MRP “50% rule” requires 
redevelopment projects that rebuild more than 50% of a site to include LID treatment for the 
entire site. The Permittees proposed that non-LID treatment be allowed for the old portion of the 
site if major plumbing changes are required for LID treatment. However, these types of projects 
are beyond the scope of Special Projects contemplated in the existing MRP and do not have 
water quality and environmental benefits that justify the allowance for non-LID treatment 
measures onsite, and, although major plumbing changes might be required for LID treatment, 
there is no evidence that the cost would be prohibitive. The Permittees also proposed that non-
LID treatment be allowed for stormwater from additional impervious surface added to road 
projects as traffic lanes, such as turn lanes, from which the stormwater could not be separately 
directed to landscape areas as LID treatment. Although potential infeasibility of LID treatment is 
an issue, However, these road projects are also beyond the scope of Special Projects 
contemplated in the existing MRP and do not have water quality and environmental benefits that 
justify an allowance for non-LID treatment measures onsite. U.S. EPA also indicated in its 
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review of the Permittees’ Special Projects proposal that neither of these categories meets the 
intent or eligibility criteria of the MRP Special Project requirements.   

Special Project Categories  

The following describes the specifics of the Special Projects LID-treatment reduction 
framework as proposed in the Revised Tentative Order for amendment of the MRP. A project 
is only eligible for LID treatment reduction based on one of the three categories even if it 
meets criteria for other categories. 
  
Category A (Lot-Line to Lot-Line ≤ Half Acre) Special Project Criteria:  A project must be 
part of a Permittee’s stated objective to preserve or enhance a pedestrian-oriented type of urban 
design, and be located in a designated central business district, downtown core area or downtown 
core zoning district, neighborhood business district or comparable pedestrian-oriented 
commercial district, or historic preservation site or district. The project must create or replace 
one half acre or less of impervious surface area and include no surface parking other than 
incidental. Permanent structures must cover at least 85% of the entire project site. The remaining 
15% portion of the site is to be used for safety access, parking structure entrances, trash and 
recycling service, utility access, pedestrian connections, public uses, landscaping, and 
stormwater treatment. A “Category A Special Project” may qualify for 100% LID exemption and 
must treat the required Provision C.3.d. stormwater volume or flow with either high rate filter 
vaults or high rate tree filters. 
 
Category B (Lot-Line to Lot-Line ≤ Two Acres) Special Project Criteria:  Same as Category 
A except projects must create or replace greater than one-half acre but no more than two acres of 
impervious surface area and include no surface parking other than incidental.  
 
The maximum LID treatment reduction allowed is determined based on the density achieved by 
the project. Density is expressed in Floor Area Ratios (FARs) for commercial and mixed-use 
development projects and in Dwelling Units per Acre (DU/Ac) for residential development 
projects. The higher the density, the higher the LID treatment reduction allowed.   
 
50% Maximum LID Treatment Reduction  
• For an FAR of at least 2:1 or a density of at least 50 DU/Ac, up to 50% of the required 

Provision C.3.d stormwater volume or flow may be treated with filter vaults or tree vaults.  
 
75% Maximum LID Treatment Reduction  
• For an FAR of at least 3:1 or a density of at least 75 DU/Ac, up to 75% of the required 

Provision C.3.d stormwater volume or flow may be treated with filter vaults or tree vaults. 
 
100% Maximum LID Treatment Reduction  
• For an FAR of at least 4:1 or a density of at least 100 DU/Ac, up to 100% of the required 

Provision C.3.d stormwater volume or flow may be treated with filter vaults or tree vaults. 
 
Category C (Transit-Oriented Development) Special Project Criteria:  A project must be 
characterized as a non-auto-related land use project. This excludes any surface parking lot; car 
dealership; auto and rental facility with onsite surface storage; fastfood restaurant, bank or 
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pharmacy with drive-through lanes; gas station, car wash, auto repair and service facility; or 
other auto-related project unrelated to the concept of Transit-Oriented Development. If it is a 
commercial or mixed-use development project, it must have an FAR of at least 2:1. If it is a 
residential development project, it must have a density of at least 25 DU/Ac. Up to the total LID 
treatment reduction allowed may be treated with filter vaults or tree vaults. The total LID 
treatment reduction allowed is the sum of three different credits that the project may qualify for: 
Location, Density and Minimized Surface Parking Credits. 
 
Location Credits: 
50% LID Treatment Reduction:  Project must be located within a ¼ mile radius of an existing or 
planned transit hub. 
 
25% LID Treatment Reduction:  Project must be located within a ½ mile radius of an existing or 
planned transit hub. 
 
25% LID Treatment Reduction:  Project must be located within a planned Priority Development 
Area (PDA), which is an infill development area formally designated by the Association of Bay 
Area Government and Metropolitan Transportation Commission FOCUS planning program.   
 
Only one location credit may be used by an individual “Category C Special Project”, even if the 
project qualifies for multiple location credits. At least 50% or more of a project must be located 
within the ¼ or ½ mile radius of an existing or planned transit hub to qualify for the 
corresponding location credit. The entire project site must be located within a PDA to qualify for 
the corresponding location credit. Transit hub is defined as a rail, light rail, or commuter rail 
station, ferry terminal, or bus transfer station served by three or more bus routes. 
 
Density Credits:   

• 10% LID Treatment Reduction:  Project must achieve an FAR of at least 2:1 for a commercial 
and mixed-use development project or 30 DU/Ac for a residential project. 
• 20% LID Treatment Reduction:  Project must achieve an FAR of at least 4:1 for a commercial 
and mixed-use development project or 60 DU/Ac for a residential project. 
• 30% LID Treatment Reduction:  Project must achieve an FAR of at least 6:1 for a commercial 
and mixed-use development project or 100 DU/Ac for a residential project. 
  
Minimized Surface Parking Credits:   
• 10% LID Treatment Reduction:  Project surface parking must be 10% or less of the impervious 
surface. At-grade surface parking must be treated with LID treatment measures. 
 
• 20% LID Treatment Reduction:  Project must have no surface parking except for incidental 
surface parking for emergency vehicle access, Americans with Disability Act (ADA) 
accessibility, and passenger and freight loading zones. 
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Response to Comments 
on September 6, 2011 Tentative Order  

 Amendment Revising Order No. R2-2009-0074 
 (Municipal Regional Stormwater Permit) 

 
Comments on the September 6, 2011 Tentative Order were received by October 6, 
2011 from the following entities: 

Permittees 
 Bay Area Stormwater Management Agencies Association (BASMAA) 
 Alameda Countywide Clean Water Program (ACCWP) 
 Contra County Clean Water Program (CCCWP) 
 City of Dublin 
 City of Fremont 
 San Mateo Countywide Water Pollution Prevention Program (SMCWPPP) 
 Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) 
 City of San Jose 

Other agencies 
 Metropolitan Transportation Commission (MTC) and Association of Bay Area 

Governments (ABAG) 

Non-Government Environmental Organizations 
 Natural Resources Defense Council (NRDC)  and San Francisco BayKeeper 

Consulting firms 
 HMH 
 Ruth and Going, Inc. 
 Water Resources Management, Roger James 

We also received a comment letter after the October 6, 2011, written comment submittal 
deadline from the US Environmental Protection Agency (US EPA). Although our 
procedure is not to consider late written comments, we are accepting considering the 
US EPA comments because our agreement with US EPA for implementing the National 
Pollutant Discharge Elimination System (NPDES) requires us to consider its input on 
NPDES permits.  

The following table contains responses for each written comment submitted. Comments 
are numbered sequentially for each commenter.  
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Commenter Comment 
No. Key Word(s) Comment Response 

ACCWP 1 General 
Comment 

The proposed Municipal Regional Stormwater Permit 
(MRP) amendment provides an approach that balances 
ACCWP’s and the Water Board’s preference for vegetated 
treatment systems while providing flexibility where needed 
to provide overall environmental benefit. 

Comment noted. 

ACCWP 2 

Category D 
50% Rule 

Category E 
Roads 

ACCWP supports comments submitted by BASMAA that 
request additional amendments to the MRP to address 
certain road projects and projects that fall under the “50% 
rule” in Provision C.3. of the MRP.  We ask that the Water 
Board adopt the proposed MRP amendment as well as the 
additional amendments set forth in the BASMAA comment 
letter. 

Provision C.3.e.ii. of the MRP describes Special 
Projects as certain smart growth, high density, 
and transit-oriented development projects that 
can either reduce existing impervious surfaces 
or create less “accessory” impervious areas and 
automobile-related pollutant impacts. The 
Category D projects (i.e., projects where 
stormwater treatment is required for the entire 
project site because more than 50% of the total 
existing impervious surface area will be added 
and/or replaced – referred to as the “50% rule”) 
described in BASMAA’s 12/1/10 Proposal are 
incorrectly referred to by BASMAA as retrofit 
projects.  Category D projects are not retrofits of 
existing development; rather they constitute 
redevelopment activity that should not be 
eligible for LID Treatment Reduction Credits 
because they are not smart growth, high 
density, or transit-oriented development.  
Provision C.3.e.i. already contains alternative 
compliance options (i.e., LID treatment offsite or 
payment in-lieu) that can be used to address the 
potential infeasibility scenarios described by 
BASMAA. 

BASMAA 
CCCWP 

 
 
 
 
 
 
 
 
 

1 
1 

 

 

 

 

 

 

Category D 
50% Rule 

We generally support the proposed MRP amendment; 
however, we are concerned that it does not address the 
situation (described in BASMAA’s 12/1/10 Special Projects 
Proposal) where portions of development sites that are not 
being developed or redeveloped must be retrofitted to meet 
LID treatment requirements in accordance with the “50% 
rule.” 
To address this concern, we ask that the following 
underscored sentence be added to Provision C.3.b.ii.(1)(c) 
and C.3.b.ii.(3)(a) of the MRP: “Where a project results in 
an alteration of more than 50 percent of the impervious 
surface of a previously existing development that was not 
subject to Provision C.3, the entire project, consisting of all 
existing, new and/or replaced impervious surfaces, must 
be included in the treatment system design (i.e., 
stormwater treatment systems must be designed and sized 
to treat stormwater runoff from the entire development 
project). 100% of the amount of runoff identified in 
Provision C.3.d. for the new and replaced impervious 
surfaces must be treated with LID treatment measures. 
100% of the amount of runoff identified in Provision C.3.d. 
for existing impervious surfaces must be treated with LID 
treatment measures, except where the use of LID 
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 treatment measures would require significant alterations to 
existing structures, paving, or walkways that would not 
otherwise occur. In such cases, other treatment methods 
may be used.” 

Although the change affects a fraction of 1% of 
the aggregate impervious area subject to 
Provision C.3., it provides needed flexibility for 
certain projects subject to the “50% rule” and 
avoids the scenario where a “smart growth” 
development project is killed because of inability to comply. 

BASMAA 
CCCWP 

HMH 

2 
3 
4 

Category E 
Roads 

We are also concerned that the proposed MRP 
amendment does not address the situation (described in 
BASMAA’s 12/1/10 Proposal) where a traffic lane is added 
to an existing roadway within a limited right-of-way from 
which runoff cannot be directed to a landscaped area. 

To address this concern, we ask that the following 
underscored sentence be added to Provision C.3.b.ii.(4)(b) 
of the MRP: “Widening of existing streets and roads with 
additional traffic lanes. 100% of the amount of runoff 
identified in Provision C.3.d. for the existing impervious 
surfaces must be treated with LID treatment measures 
except where the use of LID treatment measures is 
infeasible because the drainage from the additional traffic 
lanes cannot be routed to vegetated areas. In such cases, 
other treatment methods may be used.” 
Although the change affects a fraction of 1% of 
the aggregate impervious area subject to 
Provision C.3., it provides flexibility that may be 
needed for certain roadway projects. 

Provision C.3.e.ii. of the MRP describes Special 
Projects as certain smart growth, high density, 
and transit-oriented development projects that 
can either reduce existing impervious surfaces 
or create less “accessory” impervious areas and 
automobile-related pollutant impacts. The 
Category E road-widening projects described in 
BASMAA’s 12/1/10 Proposal constitute 
redevelopment activity that should not be 
eligible for LID Treatment Reduction Credits 
because they do not constitute smart growth, 
high density, or transit-oriented development.  
Provision C.3.e.i. already contains alternative 
compliance options (i.e., LID treatment offsite or 
payment in-lieu) that can be used to address the 
potential infeasibility scenarios described by 
BASMAA. 

BASMAA 
CCCWP 

SCVURPPP 
City of San 

Jose 

3 
4 
6 
8 
 

Biotreatment 
Soil Specs 

The biotreatment soil specifications identified as 
Attachment L to the proposed MRP amendment should not 
be included in the amendment.  BASMAA’s 12/1/10 soil 
specifications submittal recommended that only the 
biotreatment soil objectives (i.e., a minimum infiltration rate 

The specifications included in Attachment L were 
recommended by the Permittees, after significant 
discussion, research and experience with 
installation contractors. Simply stating the goals 
for infiltration rate, plant growth, runoff retention 
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of 5 inches per hour and the ability to sustain vigorous, 
healthy plant growth and maximize stormwater runoff 
retention and pollutant removal) should be included in the 
MRP.  The detailed soil specifications should only be 
referenced as guidance in order to allow room for 
experimentation and innovation with bioretention soils. 
We request that the Board remove Attachment L and 
delete the last sentence of Provision C.3.c.i.(2)(b)(vi):  
“Permittees shall ensure that Regulated Projects use 
biotreatment soil media that meet the minimum 
specifications set forth in Attachment L.” 

and pollutant removal lacks consistency and 
specificity.  In order to allow flexibility to test other 
soil mixtures, there is a second specification 
included in Attachment L that sets basic 
performance requirements for the soil mixture, 
but is not as prescriptive as the first recipe. 

BASMAA 4 Typo 
Clarification 

An important clarification needs to be made in the 
proposed MRP amendment language for Provision 
C.3.e.ii.(1).  With the current proposed language, the LID 
Treatment Reduction Credits would only extend to the 
Category A Special Projects.  We do not believe this is 
Board staff’s intent and that the reference error is a 
carryover from the MRP section numbers adopted in 2009.  
Thus, Provision C.3.e.ii.(1) should be modified as follows:  
In the 8th line, it should refer to “Provisions 
C.3.e.ii.(2)(3)&(4)” not just “Provision C.3.e.ii.(2).” 

We concur, and have made the requested 
change to Provision C.3.e.ii(1) of the proposed 
MRP amendment. 

BASMAA 5 General 
Comment 

The main effect of the proposed MRP amendment with the 
requested additional language stated in Comments 1-3 
above will be to allow a narrowly defined and careful 
selected set of development projects to select, as an 
option, non-LID methods of treatment.  The overall effect 
will be, by our estimate, that LID treatment will be provided 
for roughly 90% or more of the aggregate impervious area 
created or replaced as part of development projects 
approved during the remaining MRP term.  The remaining 
10% or less of impervious area created or replaced will 
receive treatment by either vault-based media filtration or 
by higher-rate biofiltration in a tree-box-type unit.  The 
Permittees will carefully track the use of LID and non-LID 
treatment in development projects approved during the 

Comment noted. 
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remaining MRP term. 
We encourage the Board to adopt the proposed MRP 
amendment to include our requested 90% + approach and 
to recognize that for the remaining 10% or less of 
impervious area created or replaced that cannot 
accommodate LID treatment, other effective treatment 
methods will be employed (i.e., 100% of the runoff from 
such areas will receive treatment). 

CCCWP 
HMH 

2 
2 

Category A 
Small Projects 

Projects less than 1 acre should have 100% LID Reduction 
Credit.  BASMAA's analysis shows that projects meeting 
Contra Costa's current criteria, including the one acre size 
limit, account for 0.29% of the aggregate impervious area 
created or replaced in the region over the four preceding 
years.  Reduction of the size limit to half an acre is 
arbitrary, as there has been no analysis relating the 
change in size limit to any water quality benefit,  In any 
case, such a benefit would be minimal in the context of 
total aggregate impervious area that will be constructed 
during the remaining term. 

Category A in the proposed MRP amendment is 
given 100% LID Treatment Reduction Credit in 
recognition that the total impervious surface 
area for these projects is small and there may 
be corresponding space limitations for LID 
treatment measures.  However, bigger projects 
that are greater than ½ acre have more 
impervious surface area and more space for LID 
treatment measures.  Therefore, it is appropriate 
that the amount of LID Treatment Reduction 
Credit available for these types of projects 
(Category B projects) are dependent on the 
density of the projects. 

CCCWP 5 General 
Comment 

CCCWP supports the proposed MRP amendment, which 
will allow a narrowly defined set of development projects to 
select, as an option, non-LID methods of treatment 
resulting in LID treatment for 90% or more of the aggregate 
impervious area created or replaced as part of 
development projects approved during the remaining MRP 
term.  The remaining 10% or less of impervious area 
created or replaced will receive treatment with either vault-
based media filtration or by higher-rate biofiltration in a 
tree-box-type unit.  We encourage the Board to endorse 
this 90% + approach. 

Comment noted. 

CCCWP 6 
Categories of 

Special 
Projects 

CCCWP’s current LID policy identifies narrow categories of 
development projects where LID may be found to be 
infeasible.  In BASMAA’s 12/1/10 Proposal, Category A 

BASMAA’s 12/1/10 Proposal, to which CCCWP 
was a signatory to, identified five categories of 
Special Projects that were proposed for 100% 
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projects are sites smaller than one acre approved for lot-
line to lot-line development or redevelopment as part of a 
municipality’s stated objective to preserve or enhance a 
pedestrian-oriented “smart growth” type of urban design, 
and Category D projects are existing portions of 
redevelopment sites that require stormwater treatment in 
accordance with the “50% rule.” These two categories 
correspond closely to the project categories described in 
Contra Costa’s current LID policy. The BASMAA analysis 
estimates that development projects fitting its proposed 
Category A would constitute about 0.29% of the total 
amount of the aggregate impervious area subject to 
Provision C.3 and only two potential development projects 
fitting its proposed Category D. The inclusion of Category 
B and C projects in the proposed MRP amendment would 
expand the total number of development projects allowed 
non-LID treatment beyond what Contra Costa’s current LID 
policy allows. 

LID Treatment Reduction Credit.  That Proposal 
expanded the number and percentage of 
projects eligible for 100% LID Reduction Credit 
beyond what is described in CCCWP’s current 
LID policy. In that BASMAA’s 12/1/10 Proposal 
was submitted on behalf of all 76 MRP 
Permittees, including the Permittees in Contra 
Costa County, CCCWP’s concerns about 
relaxation of its current LID policy highlighted in 
its comments should have been raised with 
BASMAA prior to submittal of the BASMAA 
12/1/10 Proposal. The proposed MRP 
amendment reflects a narrowing of BASMAA’s 
12/1/10 Proposal in terms of the universe of 
potential Special Projects and the total 
maximum LID Treatment Reduction Credit 
allowed for each category of Special Projects.  
CCCWP is free to implement its current LID 
policy if it is more restrictive than that prescribed 
by the MRP. 

CCCWP 7 Clarification 

BASMAA has previously recommended that Board staff 
include a requirement to strongly encourage LID treatment 
even for projects eligible to use non-LID treatment.  This 
language should be included in the proposed MRP 
amendment. 

Comment noted. 

CCCWP 
SCVURPPP 
SMCWPPP 

8 
5 
5 

Category D 
50% Rule 

Category D as proposed in BASMAA’s 12/1/10 Special 
Projects Proposal should be included in the proposed MRP 
amendment.  Category D consists of redevelopment 
projects that redevelop more than 50% of the existing 
impervious surface area and are required to retrofit 
portions of the sites that are not being redeveloped, in 
accordance with the “50% rule" outlined in the MRP.  It is 
often difficult to make space for LID treatment measures in 
the part of the site not being redeveloped or to get runoff 
from that part to LID treatment measures in the 

See response to BASMAA’s Comment No. 1 
above. 
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redeveloped part of the site.  We do not want to 
disincentivize these types of urban infill projects and cause 
developers to choose instead an undeveloped site in a 
greenfield area that may be easier and cheaper to develop. 

CCCWP 9 General 
Comment 

We ask the Board to review the process by which the 
current proposed MRP amendment was crafted.  Board 
staff failed to make use of the available data and facts, but 
chose to focus on subjective preferences for various types 
and characteristics of different types of development.  The 
proposed MRP amendment reads like a zoning code, 
complete with references to dwelling units per acre, floor 
area ratios, clustering, and street amenities. 

BASMAA’s 12/1/10 Proposal, to which CCCWP 
is a signatory, uses the same parameters to 
define the various Special Project Categories 
that CCCWP’s comment is criticizing.  That is, 
BASMAA’s 12/1/10 Proposal defines the criteria 
for each Special Project Category using dwelling 
units per acre, floor area ratios, and parking.  
The proposed MRP amendment uses these 
same parameters except that it sets higher 
thresholds for these parameters and tiers the 
amount of LID Treatment Reduction Credit 
available for any given project.  The density 
criteria in the proposed MRP amendment falls 
approximately midway within the accepted 
range of density values for various types of 
smart growth, high density, and transit-oriented 
development.  On the other hand, the thresholds 
contained in BASMAA’s 12/1/10 Proposal 
represent the lower end of the range of density 
values for these types of development.   
Adopting BASMAA’s very loose criteria for the 
granting of LID Treatment Reduction Credits 
would result in most development projects 
qualifying for 100% LID Treatment Reduction 
Credit, which is inappropriate. 

SCVURPPP 
SMCWPPP 

1 
1 

Category D 
50% Rule 

Category E 
Roads 

We support and incorporate by reference the comments 
submitted by BASMAA. See response to BASMAA’s comments above. 

SCVURPPP 2 General 
Comment 

The Program expects the LID Treatment Reduction Credits 
to be applied to a small percentage of the total number of Comment noted. 
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development projects in our region and the use of non-LID 
treatment to be limited. The City of San Jose conducted an 
analysis of projects approved during the last 5 years and 
estimated that, if the Special Projects criteria had been in 
place during that time, approximately 91% of the total 
impervious surface created or replaced would have been 
required to use LID treatment measures and less than 9% 
of the total would have had the option to use non-LID 
treatment measures.  Countywide, the overall percentage 
of impervious surface with the option to use non-LID 
treatment measures would be much lower because many 
of the Santa Clara Permittees do not expect to have the 
types of development that would qualify as Special 
Projects. 

SCVURPPP 
SMCWPPP 

3 
3 

Category B 
Category C 

Transit-
Oriented 

Development 

Our Permittees have concerns that smart growth projects 
in Categories B and C that get partial LID Treatment 
Reduction Credits will still have difficulty meeting LID 
requirements for the remaining impervious area.  We prefer 
the credit system proposed in BASMAA’s 12/1/10 Special 
Projects Proposal that granted 100% LID Treatment 
Reduction Credit to all Category B Special Projects. 

Provision C.3.e.ii.(1) of the MRP acknowledges 
that certain types of smart growth, high density, 
and transit-oriented development can reduce 
impervious areas and their auto-related impacts.  
Given the potential water quality benefits from 
such developments, the MRP allows for 
incentive LID Treatment Reduction Credits to be 
applied to such projects.  However, appropriate 
criteria must be established to limit: 1) the scope 
of projects that qualify for such credits, and 2) 
the total credits that are allowed for any given 
project. The proposed MRP amendment 
accomplishes this by establishing tiered LID 
Treatment Reduction Credits that take into 
account the size, land use type, location, 
density, and surface parking of the projects.  
BASMAA’s 12/1/10 Proposal established criteria 
that were overly broad in terms of size, location, 
and density and allowed outright exemptions 
from LID treatment for all qualifying projects, 
often citing space limitations as reasons for 
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infeasibility of LID treatment. Provision C.3.e.i. 
already contains alternative compliance options 
(i.e., LID treatment offsite or payment in-lieu) 
that can be used to address these potential 
infeasibility scenarios described by BASMAA. 

SCVURPPP 
SMCWPPP 

4 
4 

Category C 
Transit-
Oriented 

Development 
Priority 

Development 
Areas 

Special Projects located in Priority Development Areas 
(PDAs) should get 50% LID Treatment Reduction Credit 
instead of 25%. The PDAs are designated by MTC as part 
of the Bay Area’s FOCUS program, a regional 
development strategy that promotes a more compact land 
use pattern, linking land use and transportation by 
encouraging the development of complete, livable 
communities in PDAs, and promoting conservation of the 
region’s most significant resource lands.  PDAs comprise 
about 3% of the land area in the Bay Area, but are 
expected to accommodate 40% of the future growth; 
therefore, PDAs should receive greater incentives in the 
form of increased LID Treatment Reduction Credits. 

Category C Special Projects in the proposed 
MRP amendment establishes tiered LID 
Treatment Reduction Credits based on the 
location of transit-oriented development with the 
greatest credit (50%) given to development 
within a ¼-mile radius of a transit hub and 
smaller credits (25%) given to transit-oriented 
development within a ½-mile radius of a transit 
hub or within a PDA. This tiering directly reflects 
the concept that people are more likely to walk 
and take public transit if they are within a ¼-mile 
radius versus within a ½-mile radius or PDA. 
PDAs do not have any requirements for 
proximity to transit hubs; however, if they are 
within a ¼-mile radius, they will qualify for the 
higher 50% credit. Category C appropriately 
acknowledges the value of PDAs but assigns 
less LID Reduction Credit to reflect the greater 
likelihood of developments located within close 
proximity to transit hubs to decrease the use of 
automobiles.  MTC and ABAG, the two regional 
planning and transportation agencies in the Bay 
Area, have endorsed this tiered approach in 
their comments below. 

SCVURPPP 
SMCWPPP 

5 
5 

Category D 
50% Rule 

Category D as proposed in BASMAA’s 12/1/10 Special 
Projects Proposal should be included in the proposed MRP 
amendment.  Category D consists of redevelopment 
projects that redevelop more than 50% of the existing 
impervious surface area and are required to retrofit 
portions of the sites that are not being redeveloped, in 

See response to BASMAA’s Comment No. 2 
above. 
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accordance with the “50% rule" outlined in the MRP.  It is 
often difficult to make space for LID treatment measures in 
the part of the site not being redeveloped or to get runoff 
from that part to LID treatment measures in the 
redeveloped part of the site.  We do not want to 
disincentivize these types of urban infill projects and cause 
developers to choose instead an undeveloped site in a 
greenfield area that may be easier and cheaper to develop. 

SMCWPPP 2 General 
Comment 

In 2010, the 21 municipalities in San Mateo County 
identified development projects that had been approved 
during the preceding four years that would have met the 
Special Projects criteria included in BASMAA’s 12/1/10 
Special Projects Proposal.  We have updated the 2010 
findings with new data and now estimate that Special 
Projects would comprise less than 5% of the impervious 
area created and/or replaced by C.3. Regulated Projects 
within San Mateo County. 

Comment noted. 

City of Dublin 1 General 
Comment 

The proposed MRP amendment is critical for Dublin to 
achieve its goal of replacing its current auto-oriented 
downtown to a mixed-use community with shopping and 
transit within walking distance. 

Comment noted. 

City of Dublin 2 General 
Comment 

Analysis by Dublin in November 2010 shows that only 
0.93% of the land surface area for projects approved by 
the City over the last four years would qualify for the 
proposed exemptions. 

Comment noted. 

City of Dublin 3 General 
Comment 

City of Dublin fully supports the proposed MRP 
amendment. Comment noted. 

City of 
Fremont 1 General 

Comment 

City of Fremont supports the concept of Special Projects 
due to the noted environmental advantages of infill 
development and need to incentivize infill projects in the 
competitive residential and economic development markets 
of the Bay Area. 

Comment noted. 

City of 2 Category C The majority of cities in the Bay Area do not have urban Transit-oriented development refers to the 
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Fremont Transit-
Oriented 

Development 

environments with high intensity buildings exceeding a 
200% (2:1) FAR.  A more moderate minimum FAR for 
Category C (transit-oriented development) Special Projects 
is important during the horizon of the MRP to help establish 
new viable transit-oriented development neighborhoods.  
The minimum FAR standard should be changed to 100% 
(1:1) instead. 

clustering of homes, jobs, shops and services in 
close proximity to high quality transit services, 
and typically includes compact, relatively dense 
development and a mixing of different land 
uses.  In many cases, an FAR of 2:1 (200%) 
equates to a two-story building; mixed use 
development in the Bay Area, including in 
suburban environments, generally are at least 
two-stories high.  Therefore, achieving an FAR 
of 2:1 is a relatively easy threshold for qualifying 
for some LID Treatment Reduction Credit under 
Category C of the proposed MRP amendment. 

City of 
Fremont 3 

Category C 
Transit-
Oriented 

Development 

Category C mixed-use residential development should be 
allowed to qualify for LID Reduction Credit based upon 
either compliance with the minimum FAR or the minimum 
density. 

At meetings with BASMAA, MTC and ABAG, 
held prior to circulation of the proposed MRP 
amendment, Board staff verified that the 
appropriate density measurements for mixed 
use and residential developments were FAR 
and dwelling units per acre, respectively. 

City of 
Fremont 4 

Category C 
Transit-
Oriented 

Development 

The two changes requested in Comment #2 and #3 will 
allow important initial projects to move ahead and create 
momentum for TOD neighborhoods without extensive 
undercutting of the MRP’s goals. The City estimates that 
through 2014 there are only three known development 
projects in Fremont that may benefit from the Special 
Projects LID Reduction Credits.  All three projects are 
redevelopment projects on existing sites that do not 
currently have stormwater treatment. 

In accordance with the MRP, LID Treatment 
Reduction Credits may be granted to certain 
types of smart growth, high density, and transit-
oriented development that reduce impervious 
areas and their auto-related impacts to achieve 
potential water quality benefits.  Setting very 
loose criteria for the granting of these LID 
Treatment Reduction Credits such that most 
redevelopment projects qualify is inappropriate, 
no matter how small the total number of 
projects. 
 

City of 
Fremont 5 Biotreatment 

Soil Specs 

Eliminate the requirement for batch-specific test results 
and certification for projects installing more than 100 cubic 
yards of bioretention soil because it is onerous and will 
unnecessarily delay construction of desirable treatment 
measures. 

This is a specification proposed by the 
Permittees.  There will be few projects with this 
large soil requirement, and it is reasonable to 
test for adherence to the specifications for such 
large projects. 
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City of San 
Jose 1 General 

Comment 

City of San Jose supports  the following aspects of the 
proposed Special Projects approach: 
 The use of location and density criteria for defining Smart 

Growth 
 Smart Growth should avoid conventional surface parking 

lots and limit surface parking to the minimum necessary. 
 The use of tree-well biofilters and/or structural media 

filters to treat portions of the C.3. runoff volume as 
allowed by the LID credits that a project qualifies for, 
resulting in treatment of the entire C.3. runoff volume for 
any Special Project. 

 Semi-annual reporting of Special Projects to the Water 
Board. 

Comment noted. 

City of San 
Jose 2 

Categories of 
Special 
Projects 

LID Treatment 
Reduction 

Credit 

The City remains concerned that the proposed MRP 
amendment does not align with the Smart Growth 
development strategies of the Bay Area.  San Jose 
supports an LID credit system that would provide full 
treatment flexibility to certain types of Smart Growth 
development. The proposed MRP amendment does not 
align with the MRP’s vision of incentivizing Smart Growth 
to leverage its water quality benefits at the watershed 
scale. 

The density criteria in the proposed MRP 
amendment fall within the accepted range of 
density values for various types of smart growth, 
high density, and transit-oriented development.  
On the other hand, the criteria contained in 
BASMAA’s 12/1/10 Proposal, while offering the 
full flexibility that the City wants, represent the 
lower end of the range of density values for 
these types of development.   Adopting 
BASMAA’s very loose criteria for the granting of 
LID Treatment Reduction Credits would result in 
most development projects qualifying for 100% 
LID Treatment Reduction Credit, which is 
inappropriate. 

City of San 
Jose 3 

Category C 
Transit-
Oriented 

Development 
Priority 

Development 
Areas 

The City has the most concerns about the limited location 
credit for projects in Priority Development Areas (PDAs).  
PDAs are the centerpiece of ABAG’s FOCUS program, a 
regional development and conservation strategy that 
promotes compact development in transit-rich areas.  
PDAs represent <5% of the total Bay Area, yet are 
projected to accommodate over half its growth.  To better 
align the MRP with regional sustainable growth strategies, 

See Response to SCVURPPP Comment No. 4. 
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the proposed MRP amendment should provide at least a 
50% location credit for TOD projects that meet the 
minimum density/intensity criteria and are located in PDAs. 

City of San 
Jose 4 

Category A 
Small Projects 

Category B 

The density requirements of the proposed LID credit 
system only provide full (100%) treatment flexibility to small 
infill projects (Category A) and to very high density or high-
rise projects (Categories B & C).  These are rare forms of 
re-development and represent the exception rather than 
the norm of development in the Bay Area region.  San Jose 
recommends that, at a minimum, the Category B criteria for 
100% credit be revised to an FAR of 3:1 or a density of 75 
dwelling units per acre. 

The proposed MRP amendment’s tiering of LID 
Treatment Reduction Credits with greater credit 
given to higher density developments is 
recognition that these types of development 
result in the greatest reduction of impervious 
area per capita.  Another consideration is that 
the densest developments mostly occur in urban 
environments where there may be limited space 
for LID treatment measures. Likewise, the 
smallest projects (Category A) also may have 
space limitations and are therefore given 100% 
LID Treatment Reduction Credit. On the other 
hand, Category B projects are bigger in size, so 
it is appropriate that the less dense projects do 
not get the maximum LID Treatment Reduction 
Credit of 100%. 

City of San 
Jose 5 

Category C 
Transit-
Oriented 

Development 
Priority 

Development 
Areas 

The FAR identified for the transit-oriented development 
density criteria for mixed-use and commercial development 
describe a much more intense form of development than 
for the residential densities to which they should be 
aligned.  The FAR for the 20% density credit should be 
reduced to 3:1 and the FAR for 30% credit should be 
lowered to 4:1. 

In accordance with the MRP, LID Treatment 
Reduction Credits may be granted to certain 
types of smart growth, high density, and transit-
oriented development that reduce impervious 
areas and their auto-related impacts to achieve 
potential water quality benefits.  The density 
criteria in the proposed MRP amendment fall 
within the accepted range of density values for 
the various types of transit-oriented 
development. On the other hand, the criteria 
contained in BASMAA’s 12/1/10 Proposal 
represent the lower end of the range of density 
values for these types of development. By 
comparison, the density values in the proposed 
MRP amendment represent mid-range values 
when compared directly to the City's Envision 
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2040 Draft General Plan. 

City of San 
Jose 6 

Special 
Projects 

LID Treatment 
Reduction 

Credits 

The entire LID credit system in the proposed MRP 
amendment appears structured to ensure that nearly every 
qualifying Smart Growth project is required to treat at least 
a portion of its runoff with LID treatment methods, rather 
than allowing those projects to successfully treat the full 
C.3. volume with compact structural BMPs.  The Water 
Board has not presented sufficient evidence that the 
structural BMPs in use today are not effective and should 
not be used in Smart Growth development.  San Jose is 
concerned that the application of partial LID credits to 
Smart Growth projects will add complexity and cost due to 
the additional architectural and engineering design 
necessary to route portions of a projects’ stormwater runoff 
to different treatment facilities, as well as increased 
construction costs. 

By establishing LID treatment requirements in 
the MRP for all Regulated Projects, the Board 
recognized LID as a superior, cost-effective, 
beneficial, holistic, integrated stormwater 
management strategy. The benefits of LID have 
been well documented and represent a 
preferable approach to treating and reducing 
stormwater runoff because it is cost-effective, 
sustainable, and environmentally sound. LID 
treatment measures are effective because they 
can remove a broader range of pollutants in a 
more robust and redundant fashion, and can 
achieve multiple environmental and economic 
benefits in addition to reducing downstream 
water quality impacts, such as enhanced water 
supplies, cleaner air, reduced urban 
temperature, increased energy efficiency and 
other community benefits. The proposed MRP 
amendment’s tiering of LID Treatment 
Reduction Credits has been proposed  to 
purposefully maximize LID treatment for any 
given Special Project and minimize the amount 
of runoff needing to be treated with non-LID 
measures.  LID treatment measures have not 
been shown to increase cost or complexity of 
development projects where they are feasible to 
use and not cost prohibitive (see response to 
NRDC/BayKeeper comment No. 5 below). 

City of San 
Jose 7 SCVURPPP 

HM Map 

The City appreciates that the proposed MRP amendment 
incorporates the revised HM Applicability Map for Santa 
Clara Valley into the MRP.  The City notes that field 
verification of catchment areas may indicate the need to 
adjust the HM Map boundaries.  The City will notify the 
Water Board and submit documentation supporting any 

The MRP contains specific language in 
Requirement 4.c. of Attachment F (page F-3) 
acknowledging that the “Pink Areas” of 
SCVURPPP’s HM Map were under review for 
accuracy by the Santa Clara Permittees.  The 
MRP specifies that any new data must be 
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need for adjustments. submitted within one year of MRP adoption on 
10/14/09. SCVURPPP submitted new 
impervious data and a revised HM Map to the 
Board on 10/14/10. The proposed MRP 
amendment includes the revised HM Map.  
Once these changes are adopted by the Board, 
the HM Map boundaries will be set for the rest 
of the Permit term; the MRP does not contain 
any language allowing for further revisions to 
the HM Map.  Any additional data collected by 
the Permittees supporting further revisions 
should be submitted with the Permit application 
for consideration in the next Permit term. 
 
 

MTC and 
ABAG 1 General 

Comment 

We support the proposed MRP amendment that allows 
certain types of smart growth, urban infill and transit-
oriented development projects with inherent environmental 
benefits to receive LID Treatment Reduction Credits for 
treating stormwater runoff.  We specifically support the 
allowance of LID Treatment Reduction Credits for the 
Category B and C Special Projects. 
MTC is the transportation planning, coordinating and 
financing agency for the nine-county Bay Area.  ABAG is 
the Bay Area’s regional planning agency and council of 
governments.  MTC and ABAG are leading the Bay Area’s 
FOCUS program with support from our partner agencies, 
the Bay Area Air Quality Management District and the Bay 
Conservation and Development Commission.  FOCUS is a 
regional development and conservation strategy that 
promotes a more compact land use pattern, linking land 
use and transportation by encouraging the development of 
complete, livable communities in areas served by transit 
(Priority Development Areas (PDA)), and promoting 
conservation of the region’s most significant resource 

Comment noted. 
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lands.  This program and the current effort to develop the 
Sustainable Communities Strategy will direct growth and 
development to the PDAs along existing and proposed 
local and regional transportation routes. 

NRDC and 
San Francisco 

Baykeeper 
1 General 

Comment 

We appreciate that the Water Board has made efforts to 
clearly specify the categories of development that would 
qualify for LID Treatment Reduction Credits. 

Comment noted. 

NRDC and 
San Francisco 

Baykeeper 
2 

overbroad, 
unsupported, 

illegal 

We are strongly concerned that the proposed MRP 
Amendment is overbroad, unsupported, and fails to meet 
the requirements of federal law. 

The proposed MRP amendment is specific, 
supported by adequate rationale and meets 
requirements of the federal Clean Water Act 
regulations. 
 

NRDC and 
San Francisco 

Baykeeper 
3 Commented 

on earlier draft 

NRDC and Baykeeper submitted comments to the Water 
Board previously on the Board’s release of the BASMAA 
12/1/10 Special Projects Proposal/LID Treatment 
Reduction Credits MRP Provision C.3.e.ii.(ii) (“Dec. 1 
Proposal”). 

Comment noted. 

NRDC and 
San Francisco 

Baykeeper 
4 

No new 
analysis or 

justification of 
LID 

implementatio
n flexibility put 
forth by Board 

staff 

As the Water Board has not circulated any additional 
analysis or justification for the credit system in the 
proposed MRP amendment, we assume that, while some 
of the specific criteria have been altered from the 12/1/10 
Proposal, the discussion and proffered reasoning for 
allowing LID Treatment Reduction Credits given in the 
12/1/10 Proposal (by BASMAA) still form the basis for the 
proposed MRP amendment. 

Additional justification is found in the Staff Report, 
Fact Sheet, and record. 

NRDC and 
San Francisco 

Baykeeper 

5 

Proposed 
MRP 

amendment 
inconsistent 

with state and 
federal law, 
specifically 

In our January 28, 2011, comments, which we incorporate 
by reference and attach here as “Exhibit A,” we noted that 
this recommended system of credits was ill-conceived and 
that its terms were inconsistent with state and federal law, 
most notably with the requirements of the Clean Water 
Act’s “maximum extent practicable” (“MEP”) standard. 

The proposed credit system does meet the MEP 
stormwater treatment standard. Treatment of 
stormwater is still required with only the added 
flexibility of allowing use of vault-based high rate 
filtration or high rate tree well filtration systems 
where either LID measures are too costly or 
infeasible due to lack of space or other physical 
factors.  MEP includes the concept of technical 
and cost feasibility.  The flexibility allowed in the 
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MEP. proposed MRP amendment is granted to 
account for feasibility issues associated with 
implementation of LID treatment on certain 
specific projects:  

 Green roofs may be technically feasible, 
unless interfering with other roof uses, but 
may be too costly for some projects.   

 Infiltration in areas of low infiltration rate clay 
soils would require large storage volumes 
and large infiltration devices that may not be 
technically feasible or otherwise are 
otherwise too costly for some projects. 

 Stormwater harvest may be technically 
feasible, but the additional plumbing, 
treatment and storage needed to hold 
sufficient stormwater volume until it is used 
renders it too costly for certain projects. 

 Biotreatment with underdrains requires 
sufficient surface area for planting and 
underground clearance for drainage, which 
may not be available in some dense projects. 

Therefore, in these circumstances, due to 
physical limitations or cost, LID treatment 
measures are not practicable. The proposed 
credit system allowing use of vault based high 
rate filtration or high rate tree well filtration 
systems does meet the MEP stormwater 
treatment standard.  
Additionally, tree-box-type high rate biofilters and 
vault-based high rate media filters do provide 
good removal of fine particulates and particle- 
bound pollutants, and can adsorb some soluble 
pollutants. When properly designed and 
operated they are nearly as effective as LID 
biotreatment. 
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NRDC and 
San Francisco 

Baykeeper 

6 Doesn’t meet 
MEP 

  
The proposed credit system fails to meet the MEP 
requirement because it “would not obligate any Special 
Project to demonstrate that it is technically infeasible to 
implement the MRP’s LID stormwater mitigation 
measures—merely falling into one of the specified 
categories would accord the project a complete waiver 
from the retention requirements, or even the requirement to 
use biotreatment where onsite retention is technically 
infeasible.” 

 

That was not staff’s intent. The tentative order 
has been revised to require Permittees to report 
on infeasibility for Special Projects not 
employing 100% LID treatment. Also, as 
discussed in our response to NRDC/BayKeeper 
comment no.5 above, the proposed credit 
system does meet the MEP standard. 
Treatment of stormwater is still required with 
only the added flexibility of allowing use of vault- 
based filtration systems where either LID 
treatment measures are too costly or infeasible 
due to lack of space.   

NRDC and 
San Francisco 

Baykeeper 

7 

Evidence of 
water quality 
benefits of 

Smart Growth 
lacking 

Neither BASMAA’s 12/1/10 Proposal nor the proposed 
MRP amendment provide credible evidence to support the 
claim that Smart Growth yields water quality benefits. The 
12/1/10 Proposal cited reports that point to benefits that 
can, under certain circumstances, accrue from smart 
growth development, without any finding to demonstrate 
that any benefits will actually accrue from any specific 
Special Project. 

 

When considered at a watershed scale, smart 
growth, high density and transit-oriented 
development can either reduce existing 
impervious surfaces or create less “accessory” 
impervious areas and automobile-related 
pollutant impacts.  Facilitating smart growth is 
consistent with regional, State and federal plans 
and policies, including the Bay Area’s Smarth 
Growth Strategy, the California Local 
Government Commission’s Ahwahnee Water 
Principles, and principles espoused in U.S. 
EPA’s publication “Protecting Water Resources 
with Smart Growth.” Smart growth, infill, and 
transit-oriented development increase 
population density and improve access to 
transit, both of which reduce annual auto 
mileage per capita and consequently reduce 
automobile-related pollution runoff. These types 
of development also preserve open space and 
make efficient use of previously developed land 
and existing infrastructure. 
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NRDC and 
San Francisco 

Baykeeper 

8 

High rate 
media filters 
and high rate 

tree box 
biofilters 

performance 
overstated, 

no 
performance 
standard for 

these systems 

Retaining the design storm volume onsite would prevent 
100 percent of the pollutants in that runoff from ever 
reaching receiving waters.  In contrast vault-based systems 
with conventional treatment BMPs (such as sand filters) 
only attenuate just slightly over half of the total suspended 
solids, 40% of the total zinc, and one-third of the total 
copper  and total phosphorous. 
BASMAA’s 12/1/10 Proposal is unable to provide any data 
that tree-box-type high-rate biofilters are as good or better 
than effluent quality from a bioretention facility. Further, we 
provided evidence that “full biotreatment systems utilizing 
an underdrain are likely to attenuate only 57 percent of 
TSS, 80 percent of TCu, 62 percent of TZn, and 78 percent 
of TP even under optimum conditions, let alone when 
engineered to allow infiltration rates of up to 100 inches per 
hour,” and that “[b]iotreatment systems with underdrains 
have additionally proven relatively ineffective for removal of 
total nitrogen or nitrate.” 
The proposed MRP amendment provides no specific 
design, performance, or sizing standards for these 
proposed alternative methods, meaning there is absolutely 
no assurance that they will serve to reduce pollution in an 
effective manner. 

 

 

With regard to the performance of a “vault” cited 
in the 2009 Horner paper, NRDC/SFBaykeeper 
is comparing apples to oranges. The 2009 
Horner paper addresses a calculated example 
that is half “conventional treatment” and half 
“vault”, with the vault data from a simple gravity 
separation vault that is pretreatment for a sand 
filter, not from a filter media vault.  A filter media 
vault would have far superior performance.  The 
vault discussion from the 2009 Horner paper, 
"Shapiro and Associates, Inc. (1999)," 
measured the water quality of discharge from a 
wet vault serving as pretreatment for a sand 
filter in Bellevue, WA. This study found 
reductions of 36 percent for TSS, 13 percent for 
TCu, 26 percent for TZn, and 7 percent for TP.  
Performance from a true filter media vault, 
properly maintained, will have much better 
performance than that described in the 
comment. 
As for biotreatment performance for a high rate 
tree-box-filter, one vendor of these systems, 
Filterra, has received the Washington State 
certification for its systems, which involves 
rigorous testing of actual installations.  In short, 
the performance is far better than the numbers 
in the 2009 Horner paper. 

Most of the proprietary vault-based methods 
that we expect Permittees to specify for 
treatment have been subjected to testing by the 
state of Washington, which has a rigorous 
testing and certification system that sets a 
performance threshold.  While we do not require 
Washington State certification for filter or tree 
vaults used, we will require reporting of the 
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types of systems installed and closely scrutinize 
what the Permittees specify, to determine if 
such a requirement will be necessary when the 
MRP is reissed in 2014. 
 
We have revised the proposed MRP 
amendment to add requirements in Provision 
C.3.e.vi and Table 3.1 to report the specific type 
of tree-box-type or vault-based high flowrate 
biofilter system(s) proposed and any 
government agency certifications for those 
systems. 

NRDC and 
San Francisco 

Baykeeper 

9 

Category C 
TOD 

exemption too 
broad 

  
The Proposed Transit-Oriented Development Exemption 
(Category C) is ill-conceived and overbroad. There are 19 
Bart stations in Alameda County alone, which would create 
approximately 13.5 square miles of waiver eligible land, 
including considerable portions of downtown Oakland and 
Berkeley, without even considering other rail stops, bus 
transfer stations, or ferry terminals, or transportation hubs 
outside of Alameda County. 

 

The location credit for Category C (Transit 
Oriented Development) allows only a 25% or 
50% credit, and the 50% credit only for projects 
within ¼-mile of transit stations. There are 
additional density and parking requirements 
necessary for projects to attain additional 
credits, and, simply because a project qualifies 
for the credits, does not necessarily mean the 
credits will be used. Moreover, the credits are 
not automatic; Permittees have to consider 
feasibility of LID treatment measures and report 
on them.  
Vault-based type systems are more expensive 
to install and to maintain compared with some 
LID and biotreatment systems.  Also, the LID 
Treatment Reduction Credits proposed will be 
evaluated in advance of the end of the MRP’s 
current term in three years. Prior to reissuance 
of the MRP, we will take stock of how the LID 
Treatment Reduction Credits were implemented 
to determine if the proposed flexibility needs 
more limitation. 
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NRDC and 
San Francisco 

Baykeeper 

10 

No evidence 
that T.O. 

would avoid 
green field 

development 
on suburban 

fringe 

The Water Board has not provided evidence or basis for 
waiver of the MRP’s LID retention requirements. 
BASMAA’s 12/10/10 Proposal claimed that a waiver from 
the MRP’s LID requirements was necessary for all 
development in the selected categories because the 
development “would otherwise likely be directed to the 
suburban fringe."  However, neither BASMAA’s 12/1/10  
Proposal nor the proposed MRP amendment provide any 
basis for such a statement, and the claim is in fact 
contradicted by recent research by ECO Northwest which 
is further discussed in a comment below. 

The basis for the waiver of LID treatment 
requirements is the recognition that for those 
Special Projects identified in the tentative order, 
it may not be feasible to implement LID 
treatment. This is consistent with the MEP 
standard, which takes into account technical 
and cost feasibility.  

Regarding development patterns, the 
Permittees, as land use entities with expertise in 
the development patterns of their respective 
cities, have stated to us that, if dense urban 
development lacks the flexibility to build 
stormwater treatment that is cost feasible (see 
response to NRDC/SFBaykeeper Comment No. 
3), some projects will not be built. These same 
developers may not necessarily build in green 
fields, but over time development pressure on 
the suburban fringe will increase if urban 
centers are not adequately utilized.  

NRDC and 
San Francisco 

Baykeeper 

11 

Up to 100% 
credit with no 
reason stated 
by applicant 

Where a Special Project may practicably implement LID 
treatment measures that retain runoff onsite, under the 
MEP standard it is required to do so, regardless of whether 
the project may promote some other environmentally 
beneficial goal. The proposed MRP Amendment must 
therefore require that credits are given for LID treatment 
reduction, if at all, only where it is demonstrated to be 
technically infeasible to retain the runoff onsite. 

We agree that Permittees must evaluate and 
state the basis of infeasibility of implementing 
LID treatment measures. We have revised the 
proposed MRP amendment to include 
requirements in Provision C.3.e.vi and Table 3.1 
to report on the infeasibility of LID treatment for 
each of the Special Projects for which LID 
Treatment Reduction Credit was applied.   
 

NRDC and 
San Francisco 

Baykeeper 

12 

Development 
won’t be 

directed to the 
urban fringe.  

Special 
Projects can 

The primary basis for implementing the credit system, that 
development or redevelopment “would otherwise likely be 
directed to the suburban fringe”, is patently false. NRDC-
SF Baykeeper submitted technical studies to establish that 
Special Projects could in many circumstances meet 
standards even more stringent than the LID requirements 
adopted in the MRP.  Moreover, BASMAA’s 12/1/10 

See response to NRDC/SFBaykeeper comment 
No. 10. 
 
We have revised the proposed MRP amendment 
to clarify that non-LID treatment is only allowed to 
the extent LID treatment is not feasible.  
 

RB-AR52669



Response to Comments on September 6, 2011 Tentative Order 
Amendment Revising Order No. R2-2009-0074 (Municipal Regional Stormwater Permit) 

November 18, 2011	 	 Page 22 of 38		

Commenter Comment 
No. Key Word(s) Comment Response 

implement LID 
in many 

instances. 

Proposal states that “[i]nfiltration is feasible on some of 
these project sites,” that evapotranspiration “may be 
implementable for some projects,” and that even though it 
may not be “universally applicable,” rainwater capture and 
reuse “may be implementable.” Even in the event none of 
these practices can be feasibly implemented, the Draft 
Proposal states “[b]iotreatment will be implementable on 
many projects.” Thus, the claim that a full 100 percent 
credit is necessary, or warranted at all, is unsupported. 

NRDC and 
San Francisco 

Baykeeper 

13 

ECO 
Northwest 

study shows 
that LID not a 
disincentive 

for 
redevelopmen

t 

Research by ECO Northwest  demonstrated that in recent 
case stud(ies) interviewing staff in multiple jurisdictions, 
“none had actually observed that developers were 
choosing to invest in greenfield projects over 
redevelopment projects because of . . . new [stormwater] 
standards.” The research found that, while pursuing 
projects to meet strong stormwater standards “was not 
without challenge . . . [developers] will continue developing 
in places that require strong stormwater controls and LID.” 
The study found that “many developers describe the cost 
of implementing stormwater controls as minor compared to 
the other economic factors they considered in deciding 
whether or not to pursue a project. . especially in the 
context of highly-complex redevelopment projects and 
green-building infill projects . .  some developers pointed 
out  . . that using LID controls has helped offset some of 
the increased cost, compared to using conventional 
controls.” 

The study leans heavily on anecdotal interviews 
with a few staff from various jurisdictions with 
strong LID requirements and is far from 
conclusive. While we do not dispute the results 
of the studies’ narrow inquiries, the experience 
of the 76 Permittees under the MRP is valid 
also, especially since they are the experts on 
the development that occurs within their 
respective jurisdictions.  The Permittees have 
stated that where redevelopment cannot take 
place, the development pressure at green fields 
is increased. As such, they have strongly 
advocated for allowing the flexibility in a narrow 
range of circumstances afforded by the 
proposed MRP amendment. 

NRDC and 
San Francisco 

Baykeeper 
14 Smart Growth 

is supported 

NRDC and Baykeeper agree with the environmental 
preferability of smart growth projects in comparison to their 
greenfield counterparts (indeed, NRDC is a national advocate 
of smart growth). 

Comment noted. 

NRDC and 
San Francisco 

Baykeeper 
15 No blanket 

waiver 

In the MS4 permitting context there is no reason to establish 
a blanket waiver from proven stormwater mitigation 
requirements simply because a project constitutes “smart 
growth” or infill. 

The proposed MRP amendment does not confer 
a blanket waiver, but allows flexibility to a narrow 
range of very specific projects, which meet very 
clear, specific and narrow criteria. 
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NRDC and 
San Francisco 

Baykeeper 
16 

Implement 
LID where 

feasible 

If a project can feasibly implement stormwater treatment 
measures, it must be required to do so, particularly for 
regions such as the Bay Area that contain numerous 
impaired waters. The Tentative Order and BASMAA’s 12/1/10 
Proposal provide no basis to conclude otherwise. 

We agree that the Permittees must evaluate and 
state the basis of infeasibility of implementing LID 
treatment measures. We have revised the 
proposed MRP amendment to include 
requirements in Provision C.3.e.vi and Table 3.1 
to report on the infeasibility of LID treatment for 
each of the Special Projects for which LID 
Treatment Reduction Credit was applied.   

NRDC and 
San Francisco 

Baykeeper 

17 

No evidence 
Smart Growth 

has 
environment 
benefits to 

offset lack of 
LID 

No evidence has been given to demonstrate that all 
projects in these categories are incapable of complying 
with the MRP, no evidence has been given to demonstrate 
that perceived benefits of smart growth or development in 
proximity to a transit hub will outweigh the water quality 
detriments created by additional urban runoff, and no 
evidence has been given to show that smart growth, infill, 
or redevelopment projects will be forced to migrate to 
greenfield spaces. 

While stormwater infiltration and harvest for 
onsite use will lead to no discharge of the 
design storm flow, green roofs and bio-
treatment will involve some offsite discharge of 
treated stormwater. Capacity for infiltration in an 
urban context in the Bay Area is fairly rare, and 
harvest requires large onsite demand for non-
potable water. The difference in treatment 
efficiency between tree wells and filter vaults is 
not insignificant, but would be balanced by the 
environmental benefits of reduced car use and 
concentration of dense development in urban 
cores where transportation and infrastructure 
already exist. It is not necessary to demonstrate 
that smart growth-pollutant reduction benefits 
will fully outweigh the impact of non-LID 
treatment, as it is possible to find that LID 
cannot be implemented fully in all projects, since 
it is not always practicable.  In those cases, the 
best non-LID treatment can be implemented and 
demonstrated to meet the MEP standard for 
those few projects. 

NRDC and 
San Francisco 

Baykeeper 
18 

100% 
exemption 

from LID does 
not meet MEP 

Allowing for any such development to obtain a 100 percent 
credit such as proposed here fails to properly implement 
the requirement that development reduce the impacts of 
stormwater “to the maximum extent practicable,” 

See responses to NRDC/SFBayKeeper 
comments 5 and 6.  
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NRDC and 
San Francisco 

Baykeeper 

20 

January 28, 
2011 

comments on 
December 1, 
2010 Draft 

Special 
Projects 

Proposal by 
BASMAA 

We are strongly disappointed with the Draft Proposal.  
While we appreciate that the number and type of categories 
of projects that would qualify for treatment reduction credits 
has been reduced from that originally, and unjustifiably, 
proposed in early drafts of the MRP, the Draft Proposal 
nevertheless presents ill-conceived and unduly broad 
exemptions from the MRP low impact development (“LID”)-
based retention and alternative compliance requirements. 
Inexplicably, the Draft Proposal would provide “Special 
Projects” with a categorical exemption from meeting any of 
the LID requirements under section C.3.c.i.(2)(b) of the 
MRP.  The Draft Proposal fails to provide passable 
technical support or compliance-based reason for such a 
blanket waiver.  Further, its proposed terms are 
inconsistent with state and federal law, most notably with 
the Clean Water Act‟s “maximum extent practicable” 
(“MEP”) standard.  For the reasons presented below, we 
strongly urge the Board to reject the Draft Proposal.  

See responses to NRDC/SFBaykeeper 
comments 5, 6, and 7. 

NRDC and 
San Francisco 

Baykeeper 

21 

January 28, 
2011 

comments on 
December 1, 
2010 Draft 

Special 
Projects 

Proposal by 
BASMAA 

Any LID 
Treatment 

Credit System 
Must Meet the 
Federal Clean 

Water Act’s 

Section 402(p) of the Clean Water Act establishes the MEP 
standard as a requirement for pollution reduction in 
stormwater permits.  “[T]he phrase „to the maximum extent 
practicable‟ does not permit unbridled discretion.  It 
imposes a clear duty on the agency to fulfill the statutory 
command to the extent that it is feasible or possible.” 
(Defenders of Wildlife v. Babbitt (D.D.C. 
2001) 130 F.Supp.2d 121, 131 (internal citations 
omitted); Friends of Boundary Waters Wilderness 
v. Thomas (8th Cir. 1995) 53 F.3d 881, 885 
(“feasible” means “physically possible”).) As one 
state hearing board held: 

[MEP] means to the fullest degree technologically 
feasible for the protection of water quality, except 
where costs are wholly disproportionate to the potential 
benefits….  This standard requires more of permittees 
than mere compliance with water quality standards or 

See responses to NRDC/SFBaykeeper 
comments 5, 6, and 7. 
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MEP 
Standard 

 

numeric effluent limitations designed to meet such 
standards….  The term “maximum extent practicable” 
in the stormwater context implies that the mitigation 
measures in a stormwater permit must be more than 
simply adopting standard practices.  This definition 
applies particularly in areas where standard practices 
are already failing to protect water quality… 

(North Carolina Wildlife Fed. Central Piedmont Group of 
the NC Sierra Club v. N.C. Division of Water Quality  
(N.C.O.A.H. October 13, 2006) 2006 WL 3890348, 
Conclusions of Law 21-22 (internal citations omitted).) The 
North Carolina board further found that the permits in 
question violated the MEP standard both because 
commenters‟ highlighted measures that would reduce 
pollution more effectively than the permits‟ requirements 
and because other controls, such as infiltration measures, 
“would [also] reduce discharges more than the measures 
contained in the permits.” (Id. at Conclusions of Law 19.) 
Low Impact Development has been established as “a 
practicable and superior approach . . . to minimize and 
mitigate increases in runoff and runoff pollutants and the 
resulting impacts on downstream uses, coastal resources 
and communities.”   Of note, the U.S. Environmental 
Protection Agency originally threatened to “consider 
objecting to the [MRP] permit” if it did not include “additional, 
prescriptive requirements” for LID.   Further, NRDC and 
Baykeeper submitted several technical studies to the 
Regional Board to establish that the exempted Special 
Projects, including “smart growth” or urban infill and 
redevelopment projects, could in many circumstances meet 
standards even more stringent than the LID requirements 
adopted in the MRP. 
Yet, here the Permittees propose to allow a broadly defined 
swath of Special Projects to be granted a complete waiver 
from meeting the MRP’s LID requirements.  Of particular 
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concern, the Draft proposal would exempt any development or 
redevelopment project from the MRP‟s LID requirements if it 
occurs within ½ mile of an existing or planned “transit hub.” 
(Draft Proposal, at 10.) The Draft Proposal would not 
obligate any Special Project to demonstrate that it is 
technically infeasible to implement the MRP‟s LID 
stormwater mitigation measures— merely falling into one of 
the specified categories would accord the project a complete 
waiver from the retention requirements, or even the 
requirement to use biotreatment where onsite retention is 
technically infeasible.  The only justification presented for 
this waiver is a set of generalized and largely unquantified 
environmental benefits that may, in theory, accrue from the 
exempted projects, and vague assertions made regarding 
the complexity involved in procuring approval for smart 
growth projects. 
While we do agree with the environmental preferability of 
smart growth projects in comparison to their greenfield 
counterparts (indeed, NRDC is a national advocate of smart 
growth), in the MS4 permitting context there is no reason to 
establish a blanket waiver from proven stormwater 
mitigation requirements simply because a project 
constitutes “smart growth.” If a project can feasibly 
implement stormwater treatment measures, it must be 
required to do so (particularly for regions such as the Bay 
Area that contain numerous impaired waters). As 
discussed in the sections below, the Draft Proposal does 
not present any evidence to demonstrate that all projects in 
these categories are incapable of complying with the MRP, 
nor does it present any evidence to demonstrate that any 
perceived benefits of smart growth or development in 
proximity to a transit hub will outweigh the water quality 
detriments created by additional urban runoff.  As a result, 
simply authorizing a blanket waiver such as the one 
proposed here would fail to properly implement the 
requirement that development reduce the impacts of 
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stormwater “to the maximum extent practicable.”  

NRDC and 
San Francisco 

Baykeeper 

22 

January 28, 
2011 

comments on 
December 1, 
2010 Draft 

Special 
Projects 

Proposal by 
BASMAA 

The Draft 
Proposal 
Fails to 
Provide 

Support for 
Water Quality 

Benefits 
Claimed to 
Arise from 

Development 
of Special 
Projects. 

 

Rather than proposing specific LID treatment reduction 
credits for different types of “Special Projects,” as 
specified in the MRP under section C.3.e.ii.(2), the 
Permittees propose instead to exempt all designated 
Special Projects from the MRP’s LID requirements 
entirely. The Draft Proposal states that the benefits of 
“Smart Growth strategies . . . are expected to offset 
any potential for increases in pollutant loading that may 
result from allowing” Special Projects to use alternative 
compliance measures.    However, the Draft Proposal 
provides no credible basis to support such a claim.   
The Draft Proposal claims that “[s]mart growth 
strategies . . . will achieve significant water quality 
benefits.”  (Id.) The Proposal then cites to several 
reports, each of which point to benefits that can, 
generally speaking, be derived from smart growth 
development.  For example, the Draft Proposal points 
to a U.S. EPA report that states that “high density” 
development of 8 houses per acre would produce 
approximately 20 percent less runoff annually than 
would medium density development of only 4 houses 
per acre. (See Draft Proposal, at 21.)   While we would 
dispute the characterization of typical suburban 
development on 1/8 acre lots as “high density,” there is 
nothing to this finding that demonstrates that a 20 
percent reduction in runoff will occur for any specific 
Special Project in particular, let alone that a benefit 
would accrue to justify a complete and total waiver 
from requirements to retain runoff onsite or to comply 
with the MRPs alternative compliance provisions.  
Neither the Draft Proposal nor the studies it cites 
(either the EPA report or others cited on pages 21-24) 
point to specific, quantifiable pollutant load reductions 
that would occur as a result of smart growth or other 

The proposed MRP amendment does not allow 
100% LID Treatment Reduction for all projects. 
 
See responses to NRDC/SFBaykeeper 
comments 7 and 16.  
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development designated as Special Projects; the 
proposal in no way provides validation for its claim that 
“increases in pollutant loading” resulting from the 
proposed blanket waiver would be offset.  Effectively, 
the Draft Proposal provides no evidence of the true 
water quality benefits of smart growth. 
While we do not doubt that such benefits may exist for a 
particular project, the Draft Proposal‟s blanket waiver is 
simply not calibrated to ensure such benefits are achieved.  
Nor does the Draft Proposal address the issue that, 
discussed in section A.3, below, many, if not a majority of 
designated Special Projects will be able to feasibly 
implement LID-based retention practices to address some 
or all of the required volume of runoff, obviating any 
claimed need for such a credit in the first place.  

NRDC and 
San Francisco 

Baykeeper 

23 

January 28, 
2011 

comments on 
December 1, 
2010 Draft 

Special 
Projects 

Proposal by 
BASMAA 

The Draft 
Proposal 

Overstates the 
Effectiveness 
of Proposed 
Alternative 
Methods of 

Compliance in 

Far from having been “proven capable of providing good 
stormwater treatment,” the proposed alternative practices 
the Draft Proposal advocates for represent a demonstrably 
inferior means of addressing stormwater pollution 
compared with LID practices that infiltrate, evapotranspire, 
or harvest and re-use runoff.  For instance, retaining the 
design storm volume onsite would prevent 100 percent of 
the runoff, and therefore, 100 percent of the pollutants in 
that runoff, from ever reaching receiving waters.  In 
contrast, under the Draft Proposal a Special Project could 
implement a vault-based system with conventional 
treatment BMPs (such as sand filters) that would only 
attenuate just slightly over half of the total suspended 
solids (TSS), 40% of the total zinc (TZn), and one-third of 
the total copper (TCu) and total phosphorous (TP) in that 
volume of runoff.   For tree-box-type high-rate biofilters, the 
Draft Proposal acknowledges that it is unable to provide 
any conclusive data as to “whether effluent quality . . . is as 
good or better than effluent quality from a bioretention 
facility.” (Draft Proposal, at 6.)  However, unless the tree 

See responses to NRDC/SFBaykeeper 
comments 8 and 16. 
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Reducing 
Stormwater 

Pollution 

 

box filter is designed with the same capacity to store and 
infiltrate or evapotranspire water as the bioretention 
system, it is unlikely to provide comparable performance.  
As we have demonstrated in technical papers previously, 
full biotreatment systems utilizing an underdrain are likely 
to attenuate only 57 percent of TSS, 80 percent of TCu, 62 
percent of TZn, and 78 percent of TP even under optimum 
conditions, let alone when engineered to allow infiltration 
rates of up to 100 inches per hour.  Biotreatment systems 
with underdrains have additionally proven relatively 
ineffective for removal of total nitrogen or nitrate.9   Given 
the poor performance of these systems, even allowing 
partial treatment through such features all but guarantees 
high pollutant loads and concentrations in the resulting 
stormwater runoff, and refutes any claim that a blanket 
waiver will “achieve significant water quality benefits.” 
That Special Projects would be “[s]trongly encourage[d]” 
to implement retention practices is entirely insufficient 
(see Draft Proposal, at 6); this Language represents, at 
best, a toothless, hortatory suggestion that will not 
ensure Special Projects are developed in a manner that 
reduces stormwater pollution to the MEP.  The Regional 
Board should reject the Draft Proposal‟s claims 
regarding use of alternative practices and the proposal 
they purportedly support.  

NRDC and 
San Francisco 

Baykeeper 

24 

January 28, 
2011 

comments on 
December 1, 
2010 Draft 

Special 
Projects 

Proposal by 

The MRP requires Regulated Projects to retain a specified 
volume of runoff onsite using LID practices that infiltrate, 
evapotranspire, or harvest and reuse rainfall, or, where 
these practices are technically infeasible to implement, to 
treat the runoff using biotreatment BMPs or by performing 
alternative compliance.  (MRP, section C.3.c.i.(2)(b).) The 
Draft Proposal claims, without citation to data or other 
evidence, that “[d]evelopments where none of the methods 
prescribed by the Water Board are possible will include 
smart growth, high density, and transit oriented 

The proposed MRP amendment does not allow 
100% LID Treatment Reduction for all projects. 
 
See responses to NRDC/SFBaykeeper 
comments 6, 7, 8, and 16. 
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BASMAA 

The Draft 
Proposal 
Fails to 

Articulate any 
Demonstrated 

Basis for a 
Blanket 

Waiver of the 
MRP’s LID 

Requirements 

development.” (Draft Proposal, at 1.)  The Draft Proposal 
then claims, again without support, that a blanket waiver 
from the MRP’s LID requirements is necessary for all 
development in the above categories because the 
development “would otherwise likely be directed to the 
suburban fringe.” (Draft Proposal, at 3.)  However, even 
disregarding their anecdotal nature, the Draft Proposal itself 
disqualifies these claims as the basis for any waiver. 
In numerous places, the Draft Proposal points out not that a 
complete (or even partial) exemption is required for these 
types of development, but that implementing the MRP‟s LID 
requirements will be entirely feasible.  The Draft Permit 
openly points out that “[i]nfiltration is feasible on some of 
these project sites,” that evapotranspiration “may be 
implementable for some projects, “ and that even though it 
may not be “universally applicable,” rainwater capture and 
reuse “may be implementable.” (Draft Proposal, at 7.) 
Even in the event none of these practices can be feasibly 
implemented, the Draft Proposal fully admits that 
“[b]iotreatment will be implementable on many projects.”  
Yet, the Draft Proposal insists that a complete waiver is 
necessary in order to allow for Special Projects to be built.  
As the Draft Permit states “none of the four permit 
prescribed LID-options . . . can be counted on to be feasible 
in every case.” Draft Proposal, at 7 (emphasis added).)  
“[I]t is possible,” the Draft Proposal states, “one or more 
projects proposed somewhere within the 76 regulated 
municipalities during the permit term would require a choice 
of additional options for stormwater treatment.”   (Draft 
Proposal, at 9.) The implication being that, because 
meeting the MRP‟s LID requirements may be infeasible for 
some, or even one Special Project within the 76 
municipalities subject to the MRP, no Special Project 
should be required to meet them.  This suggestion is poorly 
taken, and inconsistent with the requirements of the Clean 
Water Act‟s MEP standard. 
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Aside from the total lack of support for the Draft Proposal‟s 
assertion that such an exemption is needed, the proposed 
waiver is, compared to other provisions nationally, a poorly 
crafted and crude instrument.  Even in other jurisdictions 
where “credits” are granted to smart growth projects, and 
with which we disagree over need for, these credits are a 
small fraction of the project‟s overall obligation (e.g., 
reduction of a project‟s onsite retention requirement 
by20%).   In California, multiple permits have declined to 
incorporate a credit system, finding instead that allowing 
the use of alternative compliance to meet the permit‟s LID 
requirements suffices to encourage or allow smart growth 
and urban infill projects to proceed.  For example, the 
Ventura County MS4 Permit introduces its alternative 
compliance provisions by stating explicitly that they are in 
place in specifically “[t]o encourage smart growth and infill 
development of existing urban centers” where onsite 
compliance with LID requirements may be technically 
infeasible. 
Moreover, the criteria for commercial and mixed-use 
projects proposed for Special Project status under 
Category B are not especially strict when compared with 
other urban settings, and would not appear to warrant a 
credit; under the Draft Proposal, a project‟s FAR must be 
at least 2—i.e., it must be at least two stories tall without 
any tapering—not a difficult standard to meet in urban 
areas.   (See Draft Proposal, at 9.)  In total, the Draft 
Proposal would ensure that a significant number of 
projects that are capable of meeting the MRP‟s LID 
requirements will provide stormwater management that is 
comparably lacking instead.  These deficiencies, apart 
from being inconsistent with federal and state law, will 
serve to hamstring the MRP‟s ability to move the Bay 
Area‟s many impaired watersheds toward compliance with 
water quality standards.
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NRDC and 
San Francisco 

Baykeeper 

25 

January 28, 
2011 

comments on 
December 1, 
2010 Draft 

Special 
Projects 

Proposal by 
BASMAA 

The Draft 
Proposal’s 

Transit-
Oriented 

Development 
Exemption Is 
Particularly Ill-

Conceived 
and Would 
Potentially 

Exempt 
Numerous 
Regulated 

Projects from 
the MRP’s LID 
Requirements 

Just as it was when originally proposed in the February 11, 
2009 Draft MRP, the definition of “transit-oriented 
development” (“TOD”) presented by the Draft Proposal in 
the context of the MRP’s area of coverage is overly broad 
and would allow the installation of stormwater management 
BMPs across the Bay Area that are far less protective of 
water quality than required under the MRP’s LID standards. 
The definition suffers from two central problems. First, and 
related to comments we submitted to the Regional Board 
during the MRP adoption process the requirement that a 
project be located within a half-mile of an “existing or 
planned transit hub and/or located within an area 
designated as a transit village . . .” would carve out large 
areas of the metropolitan Bay Area for waivers from LID 
requirements under the MRP. The percentage of land and, 
as a corollary, of development that would qualify for waivers 
is substantial.  The Draft Proposal identifies the amount of 
new or replaced surface under this category to be between 
“168 and 503 acres, or 5% to 15% of the total new or 
replaced impervious surface” for Regulated Projects under 
the MRP; up to 15 percent of all Regulated Projects would 
be 100 percent excused from meeting the MRP‟s key 
requirement for reducing stormwater pollution.  This 
analysis, while showing the extensive impact that such a 
blanket waiver would provide, is perhaps even conservative 
given the abundance of rail and bus lines in the region. 
There are, for instance, 19 BART stations within Alameda 
County alone.  Accounting for the close proximity of some 
stations to each other, the BART system in Alameda 
County would create approximately 13.5 square miles of 
waiver-eligible land, which includes considerable portions of 
downtown Oakland and Berkeley.   This is 30% more than 
the entire land area of the City of Berkeley and doesn‟t 
even account for other rail stops, bus transfer stations, or 
ferry terminals in Alameda County, let alone transit hubs 

See response to NRDC/SFBaykeeper comment 
No. 9. 
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outside Alameda County but within the MRP‟s jurisdiction.  

Moreover, the TOD Special Projects designation would not 
set any restrictions on the type or attributes of development 
that would qualify for a complete waiver from the MRP‟s LID 
requirements.  Comparatively low density projects, that will 
contribute substantial volumes of stormwater runoff and 
associated pollutant loading, and for which it would be 
entirely feasible to implement LID-based retention practices, 
will be authorized to address stormwater by using 
demonstrably less effective practices, resulting in increased 
stormwater pollution.  This does not constitute reducing 
stormwater pollutant discharges to the maximum extent 
practicable. 
While the Draft Proposal identifies a group of 
environmental goals that may be furthered by TOD 
generally, such as reduced vehicle miles travelled or 
reduced “automobile-related pollutant impacts,” the 
document provides no credible reason, either technical or 
compliance- based, to exempt such a huge area from the 
MRP‟s LID requirements. Unquantified assumptions about 
the overall environmental benefits of transit-oriented 
development are a severely lacking basis for any 
exemption. 

HMH 1 Clarification 

The proposed MRP amendment contains contradictory 
language.  In the first paragraph of Provision C.3.c., tree 
boxes are included with other biotreatment methods 
described as practices used to adhere to LID principles, 
including rain gardens, bioretention units, bioswales, and 
planter boxes.  However, in the first paragraph of Provision 
C.3.e.ii.(1) and repeatedly in subsequent subsections, tree 
boxes are listed and referred to as one of two types of non-
LID treatment systems.  The proposed language should be 
clearer and less contradictory so that Permittees and 
prospective project applicants will understand the 
circumstances under which the use of this type of 

The first paragraph of Provision C.3.c. lists LID 
landscaped-based treatment measures that 
function as biotreatment systems, which include 
rain gardens, bioretention units, bioswales, and 
planter/tree boxes.  As such, all these measures 
make use of ponding and slow infiltration rates 
through soil media to remove pollutants in 
stormwater.  Provision C.3.e.ii.(1) specifies the 
two types of non-LID treatment systems that 
may be installed for Special Projects, one of 
which is the tree-box-type high flowrate biofilter.  
The distinguishing difference between the non-
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treatment control can be used. LID type of tree/planter boxes (usually 
proprietary) and the generic non-proprietary tree 
boxes considered as LID treatment is the 
flowrate through the planting media, which is 
already included in the name and description 
given in Provision C.3.e.ii.(1). 

HMH 3 Category B 

The proposed Category B specifies a minimum residential 
density of 50 dwelling units per acre, which is considerably 
higher than the 30 dwelling units per acre threshold 
proposed by BASMAA.  The proposed density threshold 
would exclude a significant number of development 
projects in pedestrian-oriented urban, downtown and 
business districts throughout the Bay Area that should 
otherwise qualify for some amount of LID credit.  We 
support the BASMAA recommendation of a 30 dwelling 
units per acre threshold for Category B. 

The density criteria in the proposed MRP 
amendment fall within the accepted range of 
density values for various types of smart growth, 
high density, and transit-oriented development.  
On the other hand, the criteria contained in 
BASMAA’s 12/1/10 Proposal, while offering the 
full flexibility that the Permittees want, represent 
the lower end of the range of density values for 
these types of development.   Adopting 
BASMAA’s very loose criteria for the granting of 
LID Treatment Reduction Credits would result in 
most development projects qualifying for 100% 
LID Treatment Reduction Credit, which is 
inappropriate. 

HMH 5 SCVURPPP 
HM Map 

We request that the Board not adopt the applicability map 
& consider revising the Potential Exceptions to Map 
Designations, to include a more realistic approach to 
justifying exceptions to the map. 
There are subwatershed & catchment area boundaries, at 
least for some developed urban areas, that were not based 
on sound hydrologic studies or locations of existing storm 
drains. 

The map showing areas in the Santa Clara 
Valley where C.3.g. hydrograph management 
requirements apply and do not apply (Map) 
was adopted as part of the MRP in 2009. At 
that time, several municipalities commented in 
support of adopting the Map. The proposed 
MRP amendment would merely adopt 
corrections to the Map, which the MRP 
provided for and which are based on 
impervious surface data as analyzed by Santa 
Clara Permittees. These corrections result in a 
small reduction in area subject to HM 
requirements. 
The Commenter does not specify which 
boundaries are based on unsound information. 
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We disagree with the comment, and maintain 
that the analysis and resulting proposed 
corrections to the Map are sound. 

HMH 6 SCVURPPP 
HM Map 

Although recent studies eliminated “pink” areas on the 
map, the scope of studies should have included additional 
areas. 

The MRP specified the areas to be studied 
based on Santa Clara Permittees’ input 
regarding which areas needed further study to 
verify their percent imperviousness; these areas 
were shaded pink on the Map. It is outside the 
scope of the MRP and this amendment to 
enlarge the study area. 

HMH 7 
SCVURPPP 

HM 
Requirements 

Costs of onsite HM controls cannot be justified by potential 
erosion impacts to receiving waters. 

The proposed MRP amendment does not 
change HM control requirements; it merely 
reduces slightly the area in which HM 
requirements apply. Thus, this comment was 
addressed at the time the MRP was issued. 
Please note the MRP allows offsite, as well as 
onsite, HM controls. 

HMH 8 SCVURPPP 
HM Map 

The poor design quality & readability of the map are further 
reasons not to adopt it. The only reference elements are 
the major freeways and creeks, which do not allow a user 
to locate a specific project. It is far less detailed & less 
useful than other county HM maps adopted with the MRP. 

The Map is not intended to provide parcel-
specific information. The Santa Clara Permittees 
post individual city maps at 
http://www.scvurppp-w2k.com/hmp_maps.htm. 
These maps have streets & local landmarks, 
and are being updated currently. 

HMH 9 

SCVURPPP 
HM 

Requirements 
Attachment F 

Section 5 of Attachment F to the MRP discusses 
preparation of a “User Guide” the Program could prepare. 
Although such a Guide was never developed, there is a 
need for some process that would allow a project applicant 
an opportunity to demonstrate a project’s erosion potential. 
We feel the opportunity for applicants to take advantage of 
Section 5 would be limited without some revision to the 
(permit) language to allow independent, project-specific 
studies to be submitted for review by the Permittees. 

It is beyond the scope of this amendment to 
modify the HM requirements, other than the 
HM Map. 

In addition, Section 5 of the Santa Clara 
Permittees’ HM Requirements clearly allows 
project-specific studies to be submitted; indeed, 
that is the entire purpose of Section 5. 

Ruth & Going, 
Inc. 1 SCVURPPP 

HM Map 
We strongly urge the Board not to adopt the revised 
Attachment F for Santa Clara Permittees. There is no See response to HMH Comment No.5 above. 
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ability to discuss whether a property should be subject to 
HM controls, which is not reasonable. 

Ruth & Going, 
Inc. 2 SCVURPPP 

HM Map 

We understand the HM Map was prepared at “large scale” 
level & do not believe it accurately depicts all catchments 
and subwatershed areas that are ≥ 65% impervious. We 
believe there are areas that have been changed to “green” 
that should be “red.” 

The Commenter does not specify which 
boundaries are based on unsound information. 
We disagree with the comment, and maintain 
that the analysis and resulting proposed 
corrections to the Map are sound. 

Ruth & Going, 
Inc. 3 

SCVURPPP 
HM 

Requirements 
Attachment F 

Section 5 of Attachment F of the MRP should be revised to 
provide a means to allow the Program (or project 
applicants) to provide studies and analysis to determine the 
imperviousness of an individual catchment or 
subwatershed area. 

It is beyond the scope of this amendment to 
modify the HM requirements, other than the 
HM Map. 
In addition, Section 5 of the Santa Clara 
Permittees’ HM Requirements clearly allows 
project-specific studies to be submitted; indeed, 
that is the entire purpose of Section 5. 

Water 
Resources 

Management 
1  

Various studies and monitoring of biotreatment systems 
have found that the longevity and effectiveness of 
engineered soil is decreased by clogging, reduced cation 
exchange capacity (CEC) with failure as early as the initial 
year of operation with very high failure rates within 5-7 
years.  This will require the rehabilitation and/or 
replacement of the facility’s biotreatment media or 
construction of new or additional treatment facilities during 
the life of the Regulated Project.  Although Provision 
C.3.h.ii.(5) outlines operation and maintenance inspection 
requirements for Permittees, it does not specify any 
criteria, procedures and testing methods and protocols for 
determining when the infiltration surface has lost its 
percolation capacity and when the CEC has been reduced 
and the facility is no longer effectively removing pollutants 
to the MEP.  These criteria, procedures and testing 
methods, and protocols must be developed and included in 
the proposed MRP amendment because without them, 
inspection programs are meaningless. 
 

We agree that adequate inspection criteria, 
including testing where necessary to judge 
effective function, need to be available for all 
treatment measures, including biotreatment.  
We will work with Permittees to develop such a 
program prior to the reissuance of the MRP in 
2014. 
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Water 
Resources 

Management 
2  

Multiple studies have documented the release of nutrients 
from biotreatment systems that must be of concern in the 
Bay Area because of building evidence that the historic 
resilience of the Bay to the harmful effects of nutrient 
enrichment is weakening.  We strongly encourage the 
Board to implement the recommendations in our 1/27/11 
letter regarding design standards for biotreatment systems 
and require Permittees to investigate and report on the use 
of alternative filtration media that would not increase the 
discharge of nutrients in stormwater runoff. 

The current soil specifications in Attachment L 
include measures to reduce the nitrogen available 
for leaching from the compost component.  There 
may be further measures necessary to address 
this issue once we have more information from 
the ongoing nutrient studies of the Bay and its 
tributaries. 

Water 
Resources 

Management 
3 Biotreatment 

Soil Specs 

Provision C.3.c.i.(2)(b)(vi) requires that the soil media 
specifications and soil testing methods verify a long-term 
infiltration rate of 5-10 inches per hour.  However, it is not 
clear whether the 10-inches per hour infiltration rate is 
intended to establish an upper limit for infiltration.  The 
MRP needs to clarify and specify an upper limit for the 
infiltration rate that addresses excessively high infiltration 
rates that result in insufficient removal of pollutants in the 
stormwater runoff.  The general requirements for soil 
specifications in Attachment L should specify that the 
maximum in-place infiltration rate for biotreatment or 
bioretention facilities constructed with under-drains shall be 
no greater than 10-inches per hour. 

The issue of initial installed infiltration rates 
versus long term infiltration rates is a complicated 
one.  Current knowledge indicates that initial 
installation rates need to be higher, as the system 
will infiltrate more slowly as the soil mixture 
settles in place and as plants and roots become 
established.  Unfortunately, the state of the art is 
not yet such that we can set an initial upper limit 
more specifically than we have currently in 
Attachment L of the proposed MRP amendment.  
There is no upper limit specified for the “standard” 
soil mixture, and 5-12 inches per hour for 
alternative mixtures tested using ASTM D2434 
constant head permeability testing. 
 

US 
Environmental 

Protection 
Agency 

1 

Agree with 
changes to 
Permittees 
proposal 

The revised proposal addresses many of the issues EPA 
raised in our initial comments. We support the elimination 
of Project Categories D (retrofiting) and E (road widening) 
from the special projects provisions. We also support the 
revised definitions of the remaining Project Categories, 
which EPA believes will limit reduction credits to projects 
implementing smart growth principles of high density 
development, transit oriented development, and infill 
development. 
 

Comment noted. 
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US 
Environmental 

Protection 
Agency 

2 
Limit non-LID 
treatment to 

50% of C.3.d. 

Under the new proposal, there are still projects that would 
be exempted from implementing LID by receiving 100% 
reduction credits. We believe these credits should not 
exceed 50%. While EPA supports the proposed Project 
Categories, we encourage the Regional Board to consider 
limiting the total reduction credit which may be applied to a 
site. As written, a site may qualify for a 100% reduction 
credit if certain conditions are met: All projects in Category 
A are provided 100% reduction credit, but are limited in 
size to ½ an acre. Projects in Category B may receive 
100% reduction credit if densities achieve> 3:1 FAR or> 75 
DU/acre, and are limited in size to 2 acres. Projects in 
Category C may receive 100% credit if a combination of 
factors are met, including proximity to transit hub, high 
density, and minimized surface parking. Projects in 
Category C do not have a size limitation.  EPA believes all 
projects should be required to implement some LID 
measures and should not receive 100% exemption from 
LID requirements. As noted in our comments during the 
adoption of the MRP, EPA believes LID requirements 
provide many water quality and non-water quality benefits 
to address the increased pollutant loads generated from 
stormwater at newly developed sites. While we support the 
tiered incentive approach to encourage smart growth 
policies as consistent with the intent and language of the 
MURP, we also encourage you to establish an upper 
boundary of reduction credits that may be applied to a site. 
EPA would suggest the Reduction Credit be limited to 50% 
for any site. 

We agree that LID treatment provides many 
water quality and non-water quality benefits. 
However, there is no technical or legal 
justification for limiting the allowable LID 
treatment reduction credit at 50% or any other 
value, and it does not recognize that there will be 
projects for which little or no LID treatment is 
feasible. The allowed amount should reflect the 
degree LID treatment is feasible or infeasible at a 
given site. Permittees will be required to report 
the basis of infeasibility before allowing a project 
to use non-LID treatment for any percentage 
required treatment, so sound justification will be 
provided for the allowed amount of non-LID 
treatment. For these projects, stormwater will still 
be treated to the maximum extent practicable.  
Also, see responses to NRDC/SFBayKeeper 
comments #5 and #6 above. 
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October 6, 2011  
 
Bruce Wolfe 
Executive Officer 
San Francisco Bay Regional Water Quality Control Board 
1515 Clay Street, Suite 1400 
Oakland, CA 94612 
 
Dear Mr. Wolfe: 
 
SUBJECT: AMENDMENT OF THE MUNICIPAL REGIONAL PERMIT 
 
Thank you for the opportunity to comment on the proposed Tentative Order 
that would amend the Municipal Regional Stormwater Permit (MRP) for 
Special Development Projects, Biotreatment Soil, and Green Roof 
Specifications. First of all, we would like to thank your staff for the time and 
effort they have devoted to working with us to develop a proposal for Special 
Projects that both they and our member agencies support.   
 
Our member agencies are committed to protecting our creeks, wetlands and 
the San Francisco Bay. We agree that vegetated soil media treatment systems 
are usually the best option for treating stormwater runoff. However, there are 
times when the land area required for vegetated treatment systems conflicts 
with the development of dense infill and transit oriented development. These 
types of projects have tremendous environmental benefits including reducing 
green‐field developments, reducing automobile use and saving energy. 
Options for equivalent stormwater treatments systems should be provided for 
these types of projects. The proposed MRP amendment provides an approach 
that balances our and the Water Board’s preference for vegetated treatment 
systems while providing flexibility where needed to provide overall 
environmental benefit.   
 
The Clean Water Program also supports the comments submitted by BASMAA.  
As additional amendments to the MRP are necessary to address certain road 
projects and projects that fall under the “50% rule” in Provision C.3, we 
request that you adopt the proposed amendments as well as the additional 
amendments as set forth in the BASMAA letter. 
 
Sincerely, 
 

 
 
Kathy Cote, Management Committee Chair 
  

 C: Dale Boyer  
      Clean Water Program Management Committee Representatives 
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October 6, 2011 
 
Bruce Wolfe 
Executive Officer 
San Francisco Bay Regional Water Quality Control Board 
1515 Clay Street, Suite 1400 
Oakland, CA 94612 
 
Subject: Amendment of the Municipal Regional Stormwater Permit for Special 

Development Projects, Biotreatment Soil, and Green Roof Specifications 
 
Dear Mr. Wolfe: 
 
On behalf of the NPDES stormwater permittee members of the Bay Area 
Stormwater Management Agencies Association (BASMAA)1, thank you for the 
opportunity to comment on the proposed amendment of the Municipal Regional 
Stormwater Permit (MRP) for Special Development Projects, Biotreatment Soil, 
and Green Roof Specifications (Notice of September 6, 2011).  In addition to these 
comments approved for submittal on behalf of BASMAA, our member agencies 
may also be submitting their own comment letters reflecting their individual 
perspectives on the proposed amendment. 
 
As you know, on December 1, 2010, BASMAA submitted a Special Projects 
Proposal in accordance with the original language of MRP Provision C.3.e.ii(2).  
Since that time, we have had discussions with your staff and other stakeholders 
regarding the content of this Proposal and worked together to further refine the LID 
treatment reduction credit concepts.  We appreciate the efforts and time committed 
by your staff to work with us on approaches to meeting the C.3 requirements that 
protect water quality while recognizing the value and inherent environmental 
benefits of smart growth in the Bay Area.  
 
BASMAA generally supports the proposed amendment that would allow Special 
Project LID treatment reduction credits, and provide Biotreatment Soil and Green 
Roof Specifications.  However, we are concerned that the Tentative Order does not 
address the following situations described in our Special Projects Proposal where 
low impact development (LID) treatment is not always feasible: 
 

1. Portions of development sites that are not being developed or redeveloped, 
but which must be retrofitted to meet treatment requirements in accordance 
with the “50% rule.”  

2. Addition of a traffic lane to an existing roadway within a limited right-of-way 
from which runoff cannot be directed to a landscaped area.  

                                                
1 BASMAA is a 501(c)(3) non-profit organization comprised of the municipal stormwater 
programs in the San Francisco Bay Area representing 96 agencies, including 84 cities and 7 
counties.  BASMAA is focused on regional challenges and opportunities to improving the quality 
of stormwater that flows to our local creeks, San Francisco Bay and Delta, and the Ocean. 
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Accordingly, we request that the changes outlined in Attachment A to this letter be made to 
Tentative Order Provisions C.3.b.ii.(1)(c), C.3.b.ii.(3)(a), and C.3.b.ii.(4)(b) to address these 
special situations. 
 
Another concern is related to the incorporation of the biotreatment soil specifications identified 
as Attachment I to the proposed MRP amendment.  We recommended in the transmittal letter for 
the soil specifications dated December 1, 2010 that the biotreatment soil objectives (i.e., a 
minimum infiltration rate of 5 inches per hour and the ability to sustain vigorous, healthy plant 
growth and maximize stormwater runoff retention and pollutant removal) be included in the 
permit, but that the detailed specifications be referenced as guidance in order to allow room for 
experimentation and innovation with bioretention soils, as long as it is within the bounds of the 
minimum requirements needed to achieve effective stormwater treatment.  We request that 
Attachment I be removed from the proposed MRP amendment (see Attachment A requested 
deletion in Provision C.3.c.i.(2)(b)(iv)) so that the specifications can be refined over time based 
on experience with bioretention installations and performance.  
 
Finally, we believe there is an important clarification that needs to be made in the proposed 
amendment language for Provision C.3.e.ii.(1) for Special Projects.  With the proposed language, 
the credits would only extend to the Category A Special Projects.  We do not believe this is 
staff’s intent and that the section reference error is a carry over from the 2009 MRP section 
numbers.  Thus, C.3.e.ii.(1) should be modified as follows: in the 8th line, it should refer to 
"Provisions C.3.e.ii.(2),(3)&(4)" not just "Provision C.3.e.ii.(2)." 
 
The main effect of the amendment, with these additions of LID treatment reduction credits that 
we request in Attachment A, will be to allow a narrowly defined and carefully selected set of 
development projects to select, as an option, non-LID methods of treatment.  The overall effect 
will be, by our estimate, that LID treatment will be provided for roughly 90% or more of the 
aggregate impervious area created or replaced as part of development projects approved during 
the remaining MRP term.  The remaining 10% or less of impervious area created or replaced will 
receive treatment by either vault-based media filtration or by higher-rate biofiltration in a tree-
box-type unit.  The permittees will carefully track the use of LID and non-LID treatment in 
development projects approved during the remaining MRP term.  
 
At a regional scale, this proposed amendment to the MRP is an overwhelmingly positive 
outcome for advocates of LID.  Up to now, regionally, the selection of LID as the BMP of choice 
has been inconsistently implemented.  To achieve LID treatment for runoff from 90% or more of 
impervious area to be created or replaced beginning only two years after the MRP’s 2009 
adoption is extraordinarily ambitious.  We encourage the Board to adopt the Tentative Order to 
include our requested 90% + approach and to recognize that for the remaining 10% or less of 
impervious area created or replaced that cannot accommodate LID treatment, other effective 
treatment methods will be employed (i.e., 100% of the runoff from such areas will receive 
treatment). 
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Please contact me at (510) 670-6548 if you have any questions or would like to discuss our 
comments further. 
 
Sincerely, 

 
James Scanlin 
Chair, Bay Area Stormwater Management Agencies Association  
 
Attachment A – Requested Changes 
 
cc: Thomas Mumley, Assistant Executive Officer, San Francisco Bay Regional Water Board 

BASMAA Board of Directors 
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1 
 

Attachment A 

 

Provision 
(following 
proposed 

amendment) 

Requested Change Reason for Request 

C.3.b.ii.(1)(c) 
and 
C.3.b.ii.(3)(a). 

Add the following underscored sentence: “Where a 
project results in an alteration of more than 50 
percent of the impervious surface of a previously 
existing development that was not subject to 
Provision C.3, the entire project, consisting of all 
existing, new and/or replaced impervious surfaces, 
must be included in the treatment system design 
(i.e., stormwater treatment systems must be 
designed and sized to treat stormwater runoff from 
the entire development project). 100% of the 
amount of runoff identified in Provision C.3.d. for 
the new and replaced impervious surfaces must be 
treated with LID treatment measures. 100% of the 
amount of runoff identified in Provision C.3.d. for 
existing impervious surfaces must be treated with 
LID treatment measures, except where the use of 
LID treatment measures would require significant 
alterations to existing structures, paving, or 
walkways that would not otherwise occur. In such 
cases, other treatment methods may be used.” 

Although the change affects a fraction of 1% of 
the aggregate impervious area subject to 
Provision C.3., it provides needed flexibility for 
certain projects subject to the “50% rule” and 
avoids the scenario where a “smart growth” 
development project is killed because of inability 
to comply. 
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Provision 
(following 
proposed 

amendment) 

Requested Change Reason for Request 

C.3.b.ii.(4)(b) Add the following underscored sentence: “Widening 
of existing streets and roads with additional traffic 
lanes. 100% of the amount of runoff identified in 
Provision C.3.d. for the existing impervious surfaces 
must be treated with LID treatment measures 
except where the use of LID treatment measures is 
infeasible because the drainage from the additional 
traffic lanes cannot be routed to vegetated areas. In 
such cases, other treatment methods may be used. 

Although the change affects a fraction of 1% of 
the aggregate impervious area subject to 
Provision C.3., it provides flexibility that may be 
needed for certain roadway projects. 

C.3.c.i.(2)(b)(vi) Delete the last sentence, which states “Permittees 
shall ensure that Regulated Projects use 
biotreatment soil media that meet the minimum 
specifications set forth in Attachment I.” 

Attachment I, which should also be deleted, goes 
too far in specifying the means and methods by 
which compliance shall be achieved. Such 
specificity is redundant to the requirement that 
soil media “sustain healthy, vigorous plant growth 
and maximize stormwater runoff retention and 
pollutant removal,” which is also included in 
Provision C.3.c.i.(2)(b)(vi). Inclusion of the 
restrictive specification in Attachment I will stifle 
innovation and experimentation which could lead 
to soil mixes that treat stormwater more 
effectively.  
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October 6, 2011        
 
Mr. Bruce Wolfe 
Executive Officer 
San Francisco Bay Regional Water Quality Control Board 
1515 Clay Street, Suite 1400 
Oakland, California  94612     
 
Subject: Comments on the Amendment to the San Francisco Bay Municipal Regional 

Stormwater NPDES Permit, Tentative Order No. R2-2011-XXXX 
 
Dear Mr. Wolfe, 
 
Thank you for the opportunity to submit comments on the Regional Water Board’s Tentative 
Order to amend the Municipal Regional Permit (MRP) dated September 6, 2011. These 
comments were prepared by the Santa Clara Valley Urban Runoff Pollution Prevention Program 
(Santa Clara Program) on behalf of its 15 Co-permittee agencies.  You may also receive 
separate letters from individual Co-permittees with comments that are specific to their 
jurisdictions.  In addition, the Santa Clara Program supports and incorporates by reference the 
comments submitted by the Bay Area Stormwater Management Agencies Association 
(BASMAA). 
  
The Tentative Order contains revisions to Provision C.3 and Attachment F of the MRP (Water 
Board Order No. R2-2009-0074). The Santa Clara Program appreciates the efforts by Water 
Board staff to review and comment on the MRP-required submittals over the last year, and to 
work with BASMAA on implementable approaches to meeting the C.3 requirements that protect 
water quality and encourage smart growth in the Bay Area. We also appreciate Water Board 
staff’s acceptance of the revisions to our Hydromodification Management Applicability Map and 
inclusion of the revised map in the MRP amendment. 
 
We have the following specific comments about the proposed amendments: 
 
Special Projects Criteria 
 
We appreciate that the proposed amendments to Provision C.3.e.ii. incorporate the general 
approach contained in BASMAA’s Special Projects Proposal submitted on December 1, 2010, 
which recognizes the inherent environmental benefits of smart growth, urban infill and transit-
oriented projects, provides LID treatment reduction credits for these types of projects, and 
allows the use of tree well filters and media filters on these projects as needed. We expect the 
LID treatment reduction credits to be applied to a small percentage of the total number of 

 

Santa Clara Valley 
Urban Runoff 
Pollution Prevention Program 
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development projects in our region and that the use of non-LID treatment will be limited. For 
example, the City of San Jose conducted an analysis of projects approved during the last five 
years and estimated that, if the Special Projects requirements had been in place during that 
time, approximately 91% of the total impervious surface created or replaced would have been 
required to use LID treatment measures and less than 9% of the total would have had the option 
to use non-LID treatment measures. Countywide, the overall percentage of impervious surface 
with the option to use non-LID treatment measures would be much lower, as many of our co-
permittees do not expect to have the types of development that would qualify as Special 
Projects.   
 

1. Special Project Categories “B” and “C” – Our Co-permittee agencies have concerns that 
smart growth projects in these categories that are only allowed partial LID treatment 
reduction credits will still have difficulty meeting LID requirements for the remaining 
impervious area. We would have preferred the credit system in BASMAA’s Special 
Projects Proposal that granted 100% LID treatment reduction credit to Category B 
projects. 

2. Special Projects Located in a Priority Development Area (PDA) – We are concerned that 
projects located in PDAs are only able to get 25% in LID treatment reduction credits for 
location and not the 50% that was proposed in discussions with Water Board staff and 
regional transportation agency staff. The PDAs are designated by the Metropolitan 
Transportation Commission (MTC) as part of the San Francisco Bay Area’s FOCUS 
program, a regional development strategy that promotes a more compact land use 
pattern, linking land use and transportation by encouraging the development of 
complete, livable communities in PDAs, and promoting conservation of the region’s most 
significant resource lands. We understand that PDAs comprise only about 3% of the 
land area in the Bay region, but are expected to accommodate almost half of the 
projected housing growth. We believe that projects constructed within PDAs should 
receive greater incentives in the form of increased LID treatment reduction credits. 

3. Former Special Project Category “D” – We are also concerned that Category D, which 
was part of BASMAA’s Special Project’s Proposal, was not included in the MRP 
amendment. Category D consists of redevelopment projects that redevelop more than 
50% of the existing impervious surface, and therefore are required to retrofit portions of 
their sites that are not being developed or redeveloped, in order to meet treatment 
requirements in accordance with the “50% rule.” It is often difficult to make space for LID 
treatment measures in the part of the site not being redeveloped, or to get runoff from 
this part of the site to flow by gravity to LID treatment measures in the redeveloped part 
of the site. We do not want to disincentivize these types of urban infill projects and cause 
developers to choose instead an undeveloped site in a greenfield area that may be 
easier and cheaper to develop. 

4. Biotreatment Soil Specifications – We object to the incorporation of the biotreatment soil 
specifications as Attachment I to the MRP amendment. BASMAA recommended in the 
transmittal letter for the soil specifications dated December 1, 2010 that only the 
biotreatment soil objectives (i.e., a minimum infiltration rate of 5 inches per hour and the 
ability to sustain vigorous, healthy plant growth and maximize stormwater runoff 
retention and pollutant removal) be included in the permit, and that the detailed 
specifications be referenced as guidance in order to allow room for further field 
experience and innovation with bioretention soils, as long as it is within the bounds of the 
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minimum requirements needed to achieve effective stormwater treatment. We request 
that Attachment I be removed from the amendment so that the specifications are able to 
be refined over time based on experience with bioretention installations and 
performance. 

 
We appreciate your consideration of these comments on the Tentative Order to amend the 
MRP, and we look forward to your specific responses. 
 
Very truly yours, 

 
Jill C. Bicknell, P.E., EOA, Inc. 
Assistant Program Manager 
 
cc:  SCVURPPP Management Committee 
 Tom Mumley, Regional Water Quality Control Board 
 Shin-Roei Lee, Regional Water Quality Control Board 
 Dale Bowyer, Regional Water Quality Control Board 
 Sue Ma, Regional Water Quality Control Board 
 BASMAA Executive Board 
 Robert Falk, Morrison Foerster 
 Gary Grimm   
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October 5, 2011        
 
 
Mr. Bruce Wolfe 
Executive Officer 
San Francisco Bay Regional Water Quality Control Board 
1515 Clay Street, Suite 1400 
Oakland, California  94612     
 
Subject:  Comments on the Amendment to the San Francisco Bay Municipal Regional 

Stormwater NPDES Permit, Tentative Order No. R2-2011-XXXX 
 
Dear Mr. Wolfe: 
 
Thank you for the opportunity to submit comments on the Regional Water Board’s 
Tentative Order to amend the Municipal Regional Permit (MRP) dated September 6, 
2011. The San Mateo Countywide Water Pollution Prevention Program (Countywide 
Program) submits these comments on behalf of its 21 member agencies.  You may also 
receive separate letters from individual member agencies with comments that are 
specific to their jurisdictions.  Please note also that the Countywide Program supports 
and incorporates by reference the comments submitted by the Bay Area Stormwater 
Management Agencies Association (BASMAA). 
  
The Tentative Order contains revisions to Provision C.3 and Attachment F of the MRP 
(Water Board Order No. R2-2009-0074). The Countywide Program appreciates the 
efforts by Water Board staff to review and comment on our MRP-required submittals 
over the last two years, and to work with the Permittees through BASMAA on 
approaches to meeting the C.3 requirements.  
 
We have the following specific comments about the proposed amendments: 
 
Special Projects Criteria 
 
We appreciate that the proposed amendments to Provision C.3.e.ii. incorporate the 
general approach contained in BASMAA’s Special Projects Proposal submitted on 
December 1, 2010, which recognizes the inherent environmental benefits of smart 
growth, urban infill and transit-oriented projects, provides LID treatment reduction credits 
to these types of projects, and allows the use of tree well filters and media filters on 
these projects as needed.  Although very few projects within San Mateo County are 
anticipated to be eligible for Special Project treatment reduction credits, relief from the 
requirement to provide LID treatment is expected to be very important in helping some of 
our member agencies realize a small number of infill, high density, and transit-oriented 
development projects.   
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In 2010, the 21 municipalities in San Mateo County identified C.3 Regulated Projects 
that had been approved in their jurisdictions during the preceding four years that would 
have met the Special Projects criteria included in BASMAA’s December 1, 2010, Special 
Projects report.  We have updated the 2010 findings with new data provided by our 
member municipalities, and now estimate that Special Projects would comprise less than 
5 percent of the impervious area created and/or replaced by C.3 Regulated projects 
within San Mateo County.  
 
Although we are pleased that the criteria proposed in the Tentative Order will benefit that 
handful of Special Projects that will meet these criteria, we do have the following 
concerns about the amendment: 
 

1. Special Project Categories “B” and “C” – Our Co-permittee agencies have 
concerns that smart growth projects in these categories that get partial LID 
treatment reduction credits will still have difficulty meeting LID requirements for 
the remaining impervious area. We would have preferred the credit system in 
BASMAA’s Special Projects Proposal that granted 100% LID treatment reduction 
credit to Category B projects. 

2. Special Projects Located in a Priority Development Area (PDA) – We are 
disappointed that projects located in PDAs are only able to get 25% in LID 
treatment reduction credits for location and not the 50% that was proposed in 
discussions with Water Board staff and regional transportation agency staff. The 
PDAs are designated by the Metropolitan Transportation Commission (MTC) as 
part of the San Francisco Bay Area’s FOCUS program, a regional development 
strategy that promotes a more compact land use pattern, linking land use and 
transportation by encouraging the development of complete, livable communities 
in PDAs, and promoting conservation of the region’s most significant resource 
lands. We understand that PDAs comprise about 3% of the land area in the Bay 
region, but are expected to accommodate 40% of the future growth. We believe 
that projects constructed within PDAs should receive greater incentives in the 
form of increased LID treatment reduction credits. 

3. Former Special Project Category “D” – We are also disappointed that Category 
D, which was part of BASMAA’s Special Project’s Proposal, was not included in 
the MRP amendment. Category D consists of redevelopment projects that 
redevelop more than 50% of the existing impervious surface, and therefore are 
required to retrofit portions of their sites that are not being developed or 
redeveloped, in order to meet treatment requirements in accordance with the 
“50% rule.” It is often difficult to make space for LID treatment measures in the 
part of the site not being redeveloped, or to get runoff from this part of the site to 
flow by gravity to LID treatment measures in the redeveloped part of the site. We 
do not want to disincentivize these types of urban infill projects and cause 
developers to choose instead an undeveloped site in a greenfield area that may 
be easier and cheaper to develop. 
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We appreciate your consideration of these comments on the Tentative Order to amend 
the MRP, and we look forward to your specific responses. 
 
Sincerely, 

 
 
 
 

Matthew Fabry, P.E. 
Program Coordinator 
 
cc:  Countywide Program Technical Advisory Committee 
 Countywide Program New Development Subcommittee 
 Tom Mumley, Regional Water Quality Control Board 
 Shin-Roei Lee, Regional Water Quality Control Board 
 Dale Bowyer, Regional Water Quality Control Board 
 Sue Ma, Regional Water Quality Control Board 
 BASMAA Executive Board 
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October 6, 2011 
 
Via electronic mail 
 
Dale Boyer 
California Regional Water Quality Control Board 
San Francisco Bay Region 
1515 Clay Street, Suite 1400 
Oakland, CA 94612 
 
Re: Tentative Order Comments 
 
Dear Mr. Boyer: 
 
The City of Fremont participated in the formulation of the Special Projects proposal 
before the Board as a member of the Alameda County Clean Water Program.  Fremont 
supports the concept of Special Projects due to the noted environmental advantages of 
infill development and need to incentive infill projects in the competitive residential and 
economic development markets of the Bay Area.   
 
Fremont finds itself in a situation that is common within the Bay Area.  We are an urban 
environment primarily built out in a suburban pattern where encouraging infill 
development of high density housing and employment uses is critical to supporting 
strategically urban initiatives. Changing the pattern of a built community has many 
challenges to its success.  Development in cities that do not have high intensity urban 
downtowns such as San Jose, San Francisco, and Oakland require encouragement and 
assistance to foster desirable change. Often this requires support of catalytic projects that 
demonstrate the viability of an urban development and densities in new markets.    
 
We encourage the Board to consider changes to the specific language of Municipal 
Permit C.3.ii (4) iii for Category C TOD Special Projects.   The current language for 
commercial and mixed use development establishes a high bar of a minimum 200%  floor 
area ratio (FAR)  for eligibility of  LID treatment credits.  The majority of cities in the 
Bay Area do not have urban environments with high intensity buildings exceeding a 
200% FAR and are instead trying to establish new development patterns for high density 
development.  Fremont believes a more moderate minimum FAR is important during the 
horizon of this permit to help establish new viable TOD neighborhoods.  
 
Fremont recommends two changes in this area.  The first is to allow mixed use residential 
development to qualify based upon either compliance with minimum FAR or minimum 
density.  The second recommendation is for a moderate 100% minimum FAR standard.  
In our estimation this will allow important initial projects to move ahead and create 
momentum for TOD neighborhoods, it will not allow extensive undercutting of the 
Permit’s goals.  Fremont estimates through 2014 there are only three known projects in 

Community Services Department 
P.O. Box 5006, Fremont, CA 94537-5006 
www.fremont.gov  
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Fremont that may benefit from the Special Projects TOD standards. All three of the 
projects would be redevelopment projects of existing sites that do not have treatment 
measures on site and would result in improvements to stormwater treatment while 
meeting other land use and transportation goals.   
 
Furthermore, regarding the specification of soils for biotreatment and bioretention 
facilities, we request the Board eliminate the requirement for batch-specific test results 
and certification for projects installing more than 100 cubic yard of bioretetion soil.  We 
believe this requirement is onerous and will unnecessarily delay construction of desirable 
treatment measurements. 
 
We support the adoption of the Tentative Order with these changes and request the 
additional allowances for mixed use and commercial projects.  We appreciate your 
attention to these comments, and look forward to ongoing dialogue with the Board as we 
continue with permit implementation. Please contact Shannan Young at (510)-494-4584 
if you would like to further discuss these comments.  
 
 
 
Sincerely, 
 

 
 
Kathy Cote  
Environmental Services Manager 
 
cc: Jeff Schwob, City of Fremont 
      Nellie Ancel, City of Frement 
      Jim Scanlin, Clean Water Program of Alameda County  
      Shannan Young, City of Fremont 
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October 6, 2011     
 
 
Mr. Bruce Wolfe 
Executive Officer 
San Francisco Bay Regional Water Quality Control Board 
1515 Clay Street, Suite 1400 
Oakland, CA  94612 
 
Attn: Dale Bowyer 
 
Subject:   City of San José Comments on the Tentative Order Amending the Municipal 

Regional Stormwater National Pollutant Discharge Elimination System Permit 
 
 
Dear Mr. Wolfe, 
 
Thank you for the opportunity to comment on the Tentative Order for the Municipal Regional 
Stormwater Permit (MRP) dated September 6, 2011.   
 
The City of San José has had proactive stormwater pollution prevention and control programs 
since the first countywide municipal stormwater permit for Santa Clara County was adopted in 
1990. San José has been actively engaged in the development and implementation of the MRP, 
with staff having participated in the original work groups and continuing to work on 
implementation with regional partners through Bay Area Stormwater Management Agencies 
Association (BASMAA) and the Santa Clara Valley Urban Runoff Pollution Prevention Program 
(SCVURPPP).   
 
The MRP’s effect on new and redevelopment is of particular importance to San José as it strives 
to accommodate a projected population increase of 400,000 by 2035 in an environmentally 
sustainable manner. San José’s draft General Plan, Envision 2040, includes policies that direct 
growth into higher-density, mixed-use, urban districts or “Villages” which will co-locate jobs 
and housing and reduce the environmental impacts of that growth by promoting transit use, 
walking and biking to reduce per capita vehicle miles travelled. 
 
San José’s key concerns related to the Tentative Order involve the (Smart Growth) Special 
Projects criteria. The City acknowledges the efforts of Water Board staff to work with BASMAA 
to develop Low Impact Development Treatment Reduction Credits (LID credits) that 
acknowledge the watershed-scale benefits of Smart Growth by affording certain development 
projects greater flexibility in meeting its stormwater treatment requirements, as intended by the 
MRP. San José also commends the Water Board staff’s effort to involve and consider diverse 
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perspectives during development of an approach to LID flexibility for Smart Growth Special 
Projects. 
 
 
San José supports many aspects of the proposed Special Projects approach: 
 

 The use of location (e.g., Central Business Districts, Priority Development Areas) and 
density (Dwelling Units per Acre, Floor-Area Ratio), as originally proposed in the 
BASMAA Special Projects Proposal, are appropriate criteria for defining Smart 
Growth.  Further, the City agrees that Smart Growth should avoid conventional 
surface parking lots and should limit surface parking to the minimum necessary.  

 
 That new and redevelopment projects meeting the location, density, and site coverage 

criteria to use tree-well biofilters and/or structural media filters to treat the portion of 
the C.3 volume specified by the LID credits. 

 
 Special Projects will provide treatment for the entire C.3 runoff volume.  

 
 San José supports semi-annual reporting of Special Projects to the Water Board as 

proposed by the Tentative Order and welcomes the opportunity this provides for 
permittees to demonstrate successful application of the Special Projects provision. 

 
San José remains concerned that this Tentative Order does not align with the Smart Growth 
development strategies of the Bay Area region. Throughout the development of the Special 
Projects criteria, San José has advocated for an LID credit system that would provide full 
treatment flexibility to certain types of Smart Growth development. As drafted, the Tentative 
Order does not align with the MRP’s vision for incentivizing Smart Growth to leverage its water 
quality benefits at the watershed scale. San José’s specific comments and recommendations are 
as follows: 
 

 San José is most concerned about the limited location credit for projects in Priority 
Development Areas (PDAs). As noted in the BASMAA Special Projects Proposal, 
PDAs are the centerpiece of the Association of Bay Area Government’s FOCUS 
program, a regional development and conservation strategy that promotes compact 
development in transit-rich areas. Priority Development Areas represent less than 5% 
of the total Bay Area, yet are projected to accommodate over half its growth. To 
better align the MRP with regional sustainable growth strategies, the Tentative Order 
should provide at least a 50% location credit for Transit Oriented Development 
projects that meet the minimum density/intensity criteria and are located in PDAs. 

 
 The density requirements of the LID credit system only provide full (100%) treatment 

flexibility to small infill projects (Category A) and to very high density or high-rise 
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projects (Categories B & C). These are rare forms of (re)development and represent 
the exception rather than the norm of development in the Bay Area region. San José 
recommends that, at a minimum, the Category B criteria for 100% credit be revised to 
a Floor/Area Ratio (FAR) of 3:1 or a density of 75 dwelling units per acre.  

 
 The FAR identified for the Transit Oriented Development density criteria for mixed-

use and commercial development describe a much more intense form of development 
than for the residential densities to which they should be aligned. The FAR for the 
20% density credit should be reduced to 3:1 and the FAR for 30% credit should be 
lowered to 4:1.  

 
 The entire LID credit system appears structured to ensure that nearly every qualifying 

Smart Growth project is required to treat at least a portion of its runoff with LID 
treatment methods, rather than allowing those projects to successfully treat the full 
C.3 volume with compact structural BMPs. The Water Board has not presented 
sufficient evidence that the structural BMPs in use today are not effective and should 
not be used in Smart Growth development. San José is concerned that the application 
of partial LID credits to Smart Growth projects will add complexity and cost due to 
the additional architectural and engineering design necessary to route portions of a 
project’s stormwater runoff to different treatment facilities, as well as increased 
construction costs.   

 
The City appreciates that the Tentative Order incorporates the revised Hydromodification 
Management (HM) Applicability Map for Santa Clara Valley into the MRP. The City notes that 
field verification of catchment areas may indicate the need to adjust the map boundaries. The 
City will notify the Water Board and submit documentation supporting any need for adjustments. 
The City also notes and supports SCVURPPP’s comments regarding the incorporation of the 
biotreatment soil specifications as Attachment I to the MRP amendment. 
 
San José acknowledges the time and effort of the Water Board staff that went into the 
development of the Tentative Order. We appreciate your consideration of our comments and 
look forward to implementing stormwater treatment approaches that recognize and balance 
project-scale and watershed-scale relationships to our waterways. 
 
Sincerely, 

 
for 
Kerrie Romanow 
Acting Director, Environmental Services 
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September 30, 2011 

 

Via electronic mail 

 

Executive Officer and Members of the Board 

California Regional Water Quality Control Board 

San Francisco Region 

1515 Clay Street, Suite 1400 

Oakland, CA  94612 

dbowyer@waterboards.ca.gov  

 

Re:   Comments on September 6, 2011 Tentative Order to amend the San Francisco 

Bay Municipal Regional Stormwater Permit (MRP), Order No. R2-2009-0074, 

NPDES No. CAS612008, to address criteria for Low Impact Development (LID) 

Treatment Reduction Credits 

 

Dear Mr. Wolfe and Members of the Board: 

 

We write on behalf of the Natural Resources Defense Council (“NRDC”) and San 

Francisco Baykeeper.  We have reviewed the September 6, 2011 Tentative Order No. R2-2011-

XXXX (“Tentative Order”) to amend the San Francisco Bay Municipal Regional Stormwater 

NPDES Permit (Order No. R2-2009-0074) (“MRP”) to incorporate criteria for Special Projects 

to qualify for Low Impact Development (“LID”) treatment reduction credits.  We appreciate the 

opportunity to submit the following comments to the Regional Board. 

 

We appreciate that the Regional Board has made efforts to clearly specify the categories 

of development that would qualify for LID treatment reduction credits.  However, we are 

strongly concerned that the proposed Tentative Order is overbroad, unsupported, and fails to 

meet the requirements of federal law.  NRDC and Baykeeper submitted comments to the 

Regional Board previously on the Board’s release of the BASMAA December 1, 2010 Draft 

Special Projects Proposal/LID Treatment Reduction Credits MRP Provision C.3.e.ii.(ii) (“Dec. 1 

Proposal”).
1
  As the Board has not circulated any additional analysis or justification for the credit 

system proposed in the Tentative Order, we assume that, while some of the specific criteria have 

                                                 
1
 NRDC and San Francisco Baykeeper letter to San Francisco Regional Water Quality Control 

Board (January 28, 2011) re: Comments on December 1, 2010 Draft Special Projects 

Proposal/LID Treatment Reduction Credits MRP Provision C.3.e.ii.(ii) (“January 28 Letter”). 
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been altered from the Dec. 1 proposal, the discussion and proffered reasoning for allowing LID 

treatment reduction credits given in the Dec. 1 Proposal still form the basis for the Tentative 

Order.  In our January 28 comments, which we incorporate by reference and attach here as 

“Exhibit A,” we noted that this recommended system of credits was ill-conceived and that its 

terms were inconsistent with state and federal law, most notably with the requirements of the 

Clean Water Act’s “maximum extent practicable” (“MEP”) standard.  Relevant to the Tentative 

Order’s proposed changes,  we stated specifically in our January 28 Letter that: 

 

 The proposed credit system fails to meet the requirement that MS4 permits 

reduce the discharge of pollutants to the MEP. The proposed credit system 

fails to meet the MEP requirement because it “would not obligate any Special 

Project to demonstrate that it is technically infeasible to implement the MRP’s 

LID stormwater mitigation measures—merely falling into one of the specified 

categories would accord the project a complete waiver from the retention 

requirements, or even the requirement to use biotreatment where onsite retention 

is technically infeasible.”
2
 

 

 The water quality benefits claimed to exist as the basis for the proposed 

credit system are not supported by evidence in the record.  The Dec. 1 

Proposal made several claims, including broadly that benefits of “Smart Growth 

strategies . . . are expected to offset any potential for increases in pollutant loading 

that may result from allowing” Special Projects to use alternative compliance 

measures.  (Dec. 1 Proposal, at 20.)  However, neither the Dec. 1 Proposal nor the 

Tentative Order provide credible evidence to support such a claim.  Notably, the 

Dec. 1 Proposal cited to reports that point to benefits that can, under certain 

circumstances, accrue from smart growth development, without any finding to 

demonstrate that any benefits will actually accrue from any specific Special 

Project.
3
 

 

 The effectiveness of proposed alternative stormwater pollution reduction 

practices, including tree-box-type high flowrate biofilters and vault-based 

high flowrate media filters, has been overstated.  We noted in our January 28 

Letter that while retaining the design storm volume onsite “would prevent 100 

percent of the runoff, and therefore, 100 percent of the pollutants in that runoff, 

from ever reaching receiving waters,” that in contrast vault-based systems with 

conventional treatment BMPs (such as sand filters) “only attenuate just slightly 

over half of the total suspended solids (TSS), 40% of the total zinc (TZn), and 

one-third of the total copper (TCu) and total phosphorous (TP) in that volume of 

                                                 
2
 See January 28 Letter, at 3. 

 
3
 Id., at 4. 

RB-AR52721



Executive Officer, RWQCB San Francisco Region 

September 30, 2011 

Page 3  

 

runoff,”
4
 and that  the Dec. 1 Proposal acknowledged that it is unable to provide 

any conclusive data as to “whether effluent quality [for tree-box-type high-rate 

biofilters],  . . . is as good or better than effluent quality from a bioretention 

facility.”  (Dec. 1 Proposal, at 6.)  Further, we provided evidence that “full 

biotreatment systems utilizing an underdrain are likely to attenuate only 57 

percent of TSS, 80 percent of TCu, 62 percent of TZn, and 78 percent of TP even 

under optimum conditions, let alone when engineered to allow infiltration rates of 

up to 100 inches per hour,” and that   “[b]iotreatment systems with underdrains 

have additionally proven relatively ineffective for removal of total nitrogen or 

nitrate.”
5 
 

 

 The Proposed Transit-Oriented Development Exemption is ill-conceived and 

overbroad.  We noted in our January 28 Letter (at 8) that there are 19 Bart 

stations in Alameda alone, which would create approximately 13.5 square miles 

of waiver eligible land, including considerable portions of downtown Oakland 

and Berkeley, without even considering other rail stops, bus transfer stations, or 

ferry terminals, or transportation hubs outside of Alameda County. 

 

 The Regional Board has not provided evidence or basis for waiver of the 

MRP’s LID retention requirements. We noted that the Dec. 1 Proposal claimed 

that a waiver from the MRP’s LID requirements was necessary for all 

development in the selected categories because the development “would 

otherwise likely be directed to the suburban fringe.”  (Dec. 1 Proposal, at 3.)  

However, neither the Dec. 1 Proposal nor the Tentative Order provide any basis 

for such statement, and the claim is in fact contradicted by recent research, 

discussed below. 

  

While we recognize that the Regional Board has made some effort to narrow the potential 

application of the credit system from the Dec. 1 Proposal, the above concerns have not been 

addressed, and serve to emphasize that the LID treatment reduction credit system proposed in the 

Tentative Order fails to meet the requirements of state or federal law.  Particularly problematic, 

                                                 
4
 Id., at 5 (citing R. Horner (2009) Assessment of Hydrologic and Water Quality Implications of 

Stormwater Management under Provisions of the San Francisco Bay Region Municipal Regional 

Stormwater NPDES Permit, at 4-5.) 

 
5
 Id., at 5, (citing R. Horner (2009) Assessment of Hydrologic and Water Quality Implications of 

Stormwater Management under Provisions of the San Francisco Bay Region Municipal Regional 

Stormwater NPDES Permit, at 2; BASMAA (December 1, 2010) Draft Model Bioretention Soil 

Media Specifications-MRP Provision C.3.c.iii, at Annotated Bibliography section 3.0 (noting 

reduction of only 55 to 65 percent of total Kjeldahl nitrogen and only 20 percent of nitrate).  We 

note as well that the Draft Proposal provides no specific design, performance, or sizing standards 

for these proposed alternative methods, meaning there is absolutely no assurance that they will 

serve to reduce pollution in an effective manner.) 
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the Tentative Order would allow for up to a 100 percent credit from meeting any of the LID 

requirements under section C.3.c.i.(2)(b) of the MRP, without providing any passable technical 

support or compliance-based reason for such a sizeable waiver.
6
  Low Impact Development has 

been established as “a practicable and superior approach . . . to minimize and mitigate increases 

in runoff and runoff pollutants and the resulting impacts on downstream uses, coastal resources 

and communities.”
7
  Where a Special Project may practicably implement LID treatment 

measures that retain runoff onsite, under the MEP standard it is required to do so, regardless of 

whether the project may promote some other environmentally beneficial goal.  The Tentative 

Order must therefore require that credits are given for LID treatment reduction, if at all, only 

where it is demonstrated to be technically infeasible to retain the runoff onsite. 

 

This is especially the case given that the primary basis offered for implementing the 

credit system, that development or redevelopment “would otherwise likely be directed to the 

suburban fringe” (see Dec. 1 Proposal, at 3), is patently false.  NRDC and Baykeeper have 

submitted several technical studies to the Regional Board to establish that the exempted Special 

Projects, including “smart growth” or urban infill and redevelopment projects, could in many 

circumstances meet standards even more stringent than the LID requirements adopted in the 

MRP.
8
  Moreover, The Dec 1. Proposal openly pointed out that “[i]nfiltration is feasible on some 

of these project sites,” that evapotranspiration “may be implementable for some projects,” and 

that even though it may not be “universally applicable,” rainwater capture and reuse “may be 

implementable.”  (Dec. 1 Propsal, at 7.)  Even in the event none of these practices can be feasibly 

implemented, the Draft Proposal fully admits that “[b]iotreatment will be implementable on 

many projects.”  Thus, the claim that a full 100 percent credit is necessary, or warranted at all, is 

unsupported. 

 

                                                 
6
 An administrative decision must be accompanied by findings that allow a court reviewing the 

order or decision to “bridge the analytic gap between the raw evidence and ultimate decision or 

order.”  (Topanga Ass’n for a Scenic Cmty. v. County of Los Angeles (1974) 11 Cal.3d 506, 515.  

Abuse of discretion is established if “the order or decision is not supported by the findings, or the 

findings are not supported by the evidence.”  Cal. Civ. Proc. Code § 1094.5(b); see also Zuniga 

v. Los Angeles County Civil Serv. Comm’n, 137 Cal. App. 4th 1255, 1258 (2006)  

 
7
 California Ocean Protection Council (May 15, 2008) Resolution of the California Ocean 

Protection Council Regarding Low Impact Development, at 2. 

 
8
 R. Horner (2007) Initial Investigation of the Feasibility and Benefits of Low-Impact Site Design 

Practices (“LID”) for the San Francisco Bay Area, at 16-19 (hereinafter, “Horner Initial 

Investigation”); R. Horner (2007) Supplementary Investigation of the Feasibility and Benefits of 

Low-Impact Site Design Practices (“LID”) for the San Francisco Bay Area, at 3-5 (hereinafter, 

“Horner Supplementary Investigation”); See also, NRDC letter to San Francisco Regional Board 

re: Comments on February 11, 2009 Draft San Francisco Bay Municipal Regional Stormwater 

NPDES Permit, April 3, 2009. 
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Further, research conducted by ECONorthwest has demonstrated that in recent case study 

interviewing staff in multiple jurisdictions, “none had actually observed that developers were 

choosing to invest in greenfield projects over redevelopment projects because of . . . new 

[stormwater] standards.”
9
  The research found that, while pursuing projects to meet strong 

stormwater standards “was not without challenge . . . [developers] will continue developing in 

places that require strong stormwater controls and LID.”
10

  The study found that “many 

developers describe the cost of implementing stormwater controls as minor compared to the 

other economic factors they considered in deciding whether or not to pursue a project . . . 

especially [] in the context of highly-complex redevelopment projects and green-building infill 

projects . . . some developers pointed out . . . that using LID controls has helped offset some of 

the increased cost, compared to using conventional controls.”
11

  Infill, smart growth, and 

redevelopment projects are capable of meeting strong the strong LID standards in the MRP, in 

part or, in many cases, in whole.  There is no justification for allowing for a 100 percent credit 

from the LID standards, and certainly no justification for allowing such a credit without first 

determining that it is infeasible for any specific development to meet the Permit’s otherwise 

applicable LID requirements. 

 

NRDC and Baykeeper agree with the environmental preferability of smart growth 

projects in comparison to their greenfield counterparts (indeed, NRDC is a national advocate of 

smart growth), but in the MS4 permitting context there is no reason to establish a blanket waiver 

from proven stormwater mitigation requirements simply because a project constitutes “smart 

growth” or infill.  If a project can feasibly implement stormwater treatment measures, it must be 

required to do so, particularly for regions such as the Bay Area that contain numerous impaired 

waters.  The Tentative Order and Dec. 1 Proposal provide no basis to conclude otherwise; no 

evidence has been given to demonstrate that all projects in these categories are incapable of 

complying with the MRP, no evidence has been given to demonstrate that perceived benefits of 

smart growth or development in proximity to a transit hub will outweigh the water quality 

detriments created by additional urban runoff, and no evidence has been given to show that smart 

growth, infill, or redevelopment projects will be forced to migrate to greenfield spaces.  

Allowing for any such development to obtain a 100 percent credit such as proposed here fails to 

properly implement the requirement that development reduce the impacts of stormwater “to the 

maximum extent practicable,” and the Regional Board must revise the Tentative Order 

accordingly. 

 

  
 

                                                 
9
 ECONorthwest (June 2011) Managing Stormwater in Redevelopment and Greenfield 

Development Projects Using Green Infrastructure: Economic Factors that Influence Developers’ 

Decisions, at 2. 

 
10

 Id. 

 
11

 Id., at 3. 
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 For the many aforementioned reasons, the Tentative Order is ill-conceived, inadequately 

supported, and unlawful under federal and state law.  It requires broad and significant revisions, 

as well as more thorough documentation, to pass legal muster.  We urge the Regional Board to 

reject the Tentative Order.  

 

 

Sincerely,    

    
Noah Garrison  Jason Flanders 

Project Attorney  Staff Attorney 

Natural Resources Defense Council  San Francisco Baykeeper 
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I. INTRODUCTION AND SUMMARY 
Low-impact development and green-infrastructure (LID) are viable strategies for 
managing stormwater, as reflected by the increasing number of jurisdictions that are 
either encouraging or requiring their use. As the U.S. EPA develops regulations for 
controlling non-point-source pollution from stormwater runoff, it is considering 
requiring local jurisdictions to implement stronger stormwater standards.1 Among the 
options it is considering is a volume-based standard that will drive the use of LID more 
broadly nationwide.  

There is currently disagreement as to whether strong stormwater standards uniformly 
applied across development types would have an impact on where and how 
development occurs. Some regulators and interest groups have raised concerns that 
widespread, uniform mandates for stronger stormwater controls, including LID, would 
undercut efforts to reduce sprawl and to direct future development into already-
urbanized areas. These concerns arise from a premise that stronger stormwater controls, 
and LID in particular, are more expensive to integrate into redevelopment than 
greenfield development because of site constraints, land costs and other regulatory 
factors. Facing these increased costs, it is argued, developers may focus their resources 
on greenfield development and reduce their investment in redevelopment projects. This 
shift could have unintended, adverse consequences for water quality in the long run by 
increasing the overall amount of impervious areas in a given watershed. 

Other interest groups share concerns about the adverse environmental effects of sprawl, 
but suggest that the data do not support claims of prohibitive cost and diversion of 
development to greenfields allegedly caused by strong stormwater requirements. These 
advocates note that the development process is complex and motivated by a range of 
factors, many which are highly site-specific, and that no one factor drives decisions on 
the location and type of development. Further, they argue that, the economic benefits of 
a stormwater standard—particularly if it requires the use of green infrastructure—will 
provide economic and livability benefits that will actually encourage the redevelopment 
of existing communities rather than push development to greenfields. 

Smart Growth America (SGA), in collaboration with American Rivers, the Center for 
Neighborhood Technology, River Network, and the Natural Resources Defense Council, 
asked us to investigate what impact, if any, strong stormwater regulations that require 
or encourage LID techniques, uniformly applied to greenfield development and 
redevelopment, would have on developers’ decisions about where and how to build. We 
approached this project by reviewing relevant literature and interviewing jurisdiction 
staff and individuals in the development community on these topics: 

                                                        
1 Throughout this report, we refer to “stronger stormwater standards” to mean water-quality and/or 
volume standards that require developers to manage the majority of stormwater runoff from impervious 
surface conversion on-site, ideally using infiltration or retention techniques. The three jurisdictions we focus 
on in this report recently adopted stronger stormwater standards, relative to what they required previously, 
and relative to the stormwater controls many jurisdictions in the nation currently require. Each set of 
requirements is slightly different (see Section II, B for a summary), but in general, they are among the 
strongest in the nation, and are an indication of the level of stormwater control EPA may consider requiring 
more broadly as it revises the national stormwater regulations. 
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• the factors that affect development decisions in greenfield and redevelopment 
contexts, and the significance of stormwater management in these decision-
making processes 

• the challenges and benefits of implementing stronger stormwater standards in 
greenfield and redevelopment contexts 

• the range of incentives jurisdictions have implemented or considered to facilitate 
the adoption of LID in greenfield and redevelopment projects 

We focused our inquiry on the developers’ decision-making process in three 
jurisdictions that have recently implemented stronger stormwater standards for 
retention and/or water-quality treatment, and allow or require consideration of LID or 
Environmentally Sensitive Design (referred to here as LID): Montgomery County, 
Maryland; Philadelphia, Pennsylvania; and Olympia, Washington. We first reviewed the 
literature on the topics above and each jurisdiction’s efforts to implement stronger 
stormwater controls. We then interviewed members of the development community and 
permitting and planning staff in each jurisdiction to focus on specific issues the existing 
literature does not sufficiently address. 

This report presents the information we have collected on these topics. We organize our 
findings into seven broad conclusions that inform the primary research question. We 
summarize them below. We elaborate on each with evidence from the literature and 
interviews in the following sections. Appendix A presents a bibliography, and 
Appendix B lists the individuals we interviewed and consulted during this project. 

1. Developers are successfully incorporating stronger stormwater controls 
to meet strict volume-reduction and water-quality standards in both 
redevelopment and greenfield projects. 
Our study found that some developers can and do meet stronger stormwater standards 
in both redevelopment and greenfield projects. Interviewees who had completed 
developments that met stronger stormwater standards using LID indicated that doing so 
required creativity and willingness to experiment with new approaches to projects. They 
emphasized that pursuing these projects was not without challenge, but they will 
continue developing in places that require strong stormwater controls and LID. 
Developers pointed to a variety of reasons for this choice: the markets they participate in 
respond favorably to the new stormwater designs; meeting regulations with green-
infrastructure techniques could be more cost effective than conventional controls; and 
for some, they simply believed it was the right thing to do for the environment. Some 
developers we interviewed had not yet implemented projects under the stronger 
stormwater standards. Some were skeptical, based on their own initial experiences or 
other developers they’d talked to, that they could make a project pencil out using LID 
controls. A minority of interviewees held this perspective. Although staff at each 
jurisdiction had encountered this opinion, none had actually observed that developers 
were choosing to invest in greenfield projects over redevelopment projects because of 
the new standards. This is consistent with other findings in the literature (Leistra, Weiss, 
and Helman 2010).  
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2. Complying with stormwater regulations is one factor among many that 
influences a projectʼs costs. It is rarely the driving factor. 
Stronger stormwater standards can affect the costs of both greenfield and 
redevelopment projects. These costs are folded into a pro forma analysis that developers 
and lenders use to assess the viability of a project. Developers we interviewed revealed 
that their decision-making process incorporates a wide range of economic factors, 
including various construction costs, current and future market conditions, regulatory 
incentives and disincentives, and uncertainty and risk. While some developers we 
interviewed indicated that the costs associated with meeting stronger stormwater 
standards may change the types of projects they will pursue in the future, many 
developers described the cost of implementing stormwater controls as minor compared 
to the other economic factors they considered in deciding whether or not to pursue a 
project. This is especially true in the context of highly-complex redevelopment projects 
and green-building infill projects. In general, stronger stormwater standards increase the 
costs of implementing stormwater controls, a trend that many of the developers we 
interviewed have experienced since at least the 1980s. Some developers pointed out, 
however, that using LID controls has helped offset some of the increased cost, compared 
to using conventional controls. 

3. The costs of stormwater controls in general, and LID controls in 
particular, tend to be more variable and site-specific for redevelopment 
versus greenfield development. 
The developers we interviewed were reluctant to make specific predictions about the 
extent to which stronger stormwater controls influence the cost of projects. They 
emphasized that stormwater designs are highly site-specific, and one solution may be 
feasible and cost-effective at one site, but infeasible or cost-prohibitive at another site. 
The conceptual framework in Section II outlines the different factors we identified in the 
literature and through the interviews that influence the cost of implementing stronger 
stormwater standards. They underscore the site-specific nature of stormwater-control 
costs, and explain why implementing stronger stormwater controls in redevelopment 
projects tends to be more expensive than in greenfield projects. 

4. Developers respond to benefits that influence their bottom line. In some 
cases, these may help offset increased costs of complying with stronger 
stormwater regulations. 
While stronger stormwater regulations and LID controls can provide a range of 
environmental and amenity benefits, developers generally only respond to those 
benefits that affect their bottom line. Developers we interviewed suggested that LID 
controls that helped them comply with stronger stormwater regulations at lower cost, 
increased the sale price or rent of a project, reduced the time to sale, or all three, would 
affect their decisions to use LID. Specific examples of LID controls providing economic 
benefits to developers include bioswales and other vegetative stormwater controls that 
improve the appearance and market appeal of a development while also reducing 
overall landscaping costs, and greenroofs that reduce energy costs and the long-term 
cost of roof maintenance. Developers noted, however, that market demand for projects 
that include LID stormwater controls have not yet expanded beyond niche markets. 
Factors such as unfamiliarity with the technology and uncertainty about how to address 
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operations and maintenance of LID controls limit broader use of LID by developers and 
demand from consumers. 

5. Cost-effective responses to stronger stormwater standards require a 
more collaborative approach to addressing stormwater management. 
Interviewees who successfully implement stronger stormwater controls using 
infiltration and volume-reduction practices in redevelopment projects emphasize the 
importance of considering stormwater management at the earliest stages of 
development, and of integrating professionals’ expertise throughout the project. These 
principles are consistent with the conclusions of the broader literature on green building, 
which emphasize the importance of collaboration among professionals throughout the 
design process to achieve reductions in overall costs. These principles are especially 
important in the success of redevelopment projects, because these projects tend to 
require more complex, site-specific, and creative solutions to effectively manage 
stormwater. 

6. Market adjustments are already reducing costs of implementing stronger 
stormwater standards, for both redevelopment and greenfield development, 
a trend that is likely to continue. 
Market adjustments include changes on the supply side that result in lower costs to 
implement stronger stormwater standards and changes in demand that result in 
increased consumer willingness to pay for projects that incorporate stronger stormwater 
controls. Market adjustments that have the potential to lower costs include more 
widespread availability of materials (such as porous pavers), better technologies that 
reduce the time and/or expense of installation (such as modular greenroof systems), and 
improved design and engineering expertise. Increased regulatory certainty as more 
developers become familiar with the permitting process and more permitting officials 
become comfortable with the new regulatory system also will reduce developers’ costs 
of implementing stronger stormwater controls. Market adjustments also have the 
potential to increase consumers’ willingness to pay for projects that integrate some types 
of stormwater controls—especially those that add amenities, such as rain gardens, and 
those that reduce building operating costs, such as greenroofs. Willingness to pay may 
increase as more consumers recognize and demand the environmental benefits LID 
provides, as LID techniques become more familiar and main-stream, and as time and 
increased use demonstrate LID’s long-term effectiveness across wider geographic 
regions and climate conditions. 

7. Developers are supportive of incentives that offset costs and ease the 
transition to stronger stormwater standards. Jurisdictions can use them to 
increase the level of social benefits derived from LID practices. 
All three jurisdictions have or have considered implementing incentives to encourage 
developers to adopt LID controls as a way of complying with stronger stormwater 
standards. Jurisdictions themselves have an incentive to offer developers incentives, in 
part, because many of the benefits LID provides accrue to the jurisdiction or the public 
at large, but don’t register in the developers’ private accounting of costs and benefits. 
Enhancing the private benefits developers can receive from LID by passing through 
some of the public benefits can create a more economically efficient outcome for society. 

RB-AR52732



 

ECONorthwest Managing Stormwater Using Green Infrastructure 5 
Economic Factors That Influence Developersʼ Decisions 

Incentives come in a variety of different forms, from direct financial payments and 
subsidies, to efforts to reduce the costs and risks associated with the permitting and 
review process. Each jurisdiction we focused on has processes in place to help 
developers navigate the permitting process more efficiently if they propose to 
implement LID beyond what current regulations require. Developers generally 
responded favorably to these efforts and said that they took advantage of them. Among 
the jurisdictions we looked at, Philadelphia has the most developed financial incentive 
programs, including a fee offset for managing stormwater onsite and a greenroof tax 
credit. Developers we interviewed who work in Philadelphia indicated they were aware 
of these incentives and, in some cases, they had taken advantage of them. Many 
interviewees expressed their support of stormwater credit and off-site mitigation 
programs to address the reality that on-site stormwater retention may not be physically 
possible in every project, and may not be economically feasible in some projects. 
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II. CONCEPTUAL FRAMEWORK AND METHODOLOGY 
We approached this project in two phases: a literature review followed by key-informant 
interviews. Through the literature review, we developed a conceptual framework to 
understand the issues developers face with regard to the factors that influence the costs 
and benefits of implementing increasingly stringent stormwater regulations in 
redevelopment and greenfield projects. The interviews provided an opportunity to test 
the framework against developers’ practical experiences and collect information not 
available in the literature. 

A. Literature Review 
There are many stand-alone studies and reviews of the literature that describe the 
benefits and costs associated with LID and green infrastructure and compare the costs of 
LID to conventional development (see, e.g., Center for Neighborhood Technology 2010, 
U.S. EPA 2007, MacMullan and Reich 2007, Gunderson et al. 2011). We drew heavily 
from our knowledge of these studies to develop our conceptual framework, and cite to 
them throughout the following section. We did not, however, set out to add another 
broad literature review of LID economics to the existing body of literature. Instead, we 
narrowly focused our review of the literature on two specific topics: 

1) Studies that describe the differential impact of stronger stormwater regulations on 
greenfield and redevelopment activities, either quantitatively or qualitatively. 

2) Studies that describe the impact of stronger stormwater regulations on 
developers’ decisions to build. 

1. Differential Impacts of Stormwater Regulations on Development 
Our review found no broad-scale studies that systematically investigated the impacts 
that stronger stormwater regulations may have on different types of development, 
specifically greenfield projects and redevelopment projects. The literature contains an 
ever-growing list of case studies that illustrate developer’s experiences integrating LID 
into different types of projects. Many of these illustrations contain cost information. It is 
very difficult, however, to draw meaningful conclusions about the relative costs of 
implementing stormwater controls in greenfield and redevelopment projects from these 
largely anecdotal illustrations. It is more difficult still to determine potential differential 
impacts under specific regulatory standards.  

We found only one study that directly addressed the differential cost impact between 
greenfield development and redevelopment (Chesapeake Stormwater Network 2010). 
This study, which was specific to developments and regulations in the mid-Atlantic 
region and may have limited applicability in other regions of the country, found that 
installing LID controls at redevelopment sites with less than 65 percent impervious 
coverage could be successfully accomplished at little to no extra cost than new 
development sites. Integrating LID into sites with greater than 65 percent impervious 
coverage—those in highly urban settings—can be up to 4 times more expensive than 
new development, however. This conclusion may or may not be relevant beyond the 
limited cases described in this study. More quantitative research is warranted on this 
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topic to understand how the cost impacts of stronger stormwater standards may vary 
across different development types and different markets. 

2. Impacts of Stronger Stormwater Regulations on Developersʼ Decisions 
Economists and other researchers have attempted to describe the locational behavior of 
firms in response to environmental regulation of all types at a regional level for decades. 
The studies that have emerged illustrate the challenge of finding a definitive answer to 
this question, given the complexity of the world within which such decisions are made. 
One analysis summarizes the literature by concluding that the studies have found 
positive, negative, and no impact, and often produce conflicting, contradictory results 
(Jeppesen and Folmer 2001). Perhaps because of the methodological and practical 
challenges inherent in answering such a question, we found no studies that used 
statistical or quantitative methods to determine how developers have responded to 
changes in stormwater regulations. 

We did, however, find one recent study that used interviews of local permitting officials 
to inform how stronger stormwater regulations in the District of Columbia might affect 
developers’ decisions about where to build (Leistra, Weiss, and Helman 2010). As part of 
the study, the researchers attempted to describe how developers responded to similar 
stormwater regulations in four other jurisdictions: Philadelphia, Chicago, Portland, and 
Seattle. Through interviews with municipal officials, the study’s authors found that the 
new stormwater requirements have not had, or are not expected to have, discernible 
effects on development. In Philadelphia, which we also focus on in this study, the 
study’s authors found that, while some developers threatened to pull projects when the 
regulations went into effect, municipal officials did not actually observe that this 
occurred. Officials attributed this to other factors influencing developers’ decisions more 
than stormwater costs, and the City’s expedited approval process, incentives, and 
customer service. 

B. Conceptual Framework 
The results of our focused literature review suggest that few researchers have set out to 
answer the question we were asked to investigate. There are many ways one might 
attempt to answer this question. Limited resources, time, and data required us to take a 
qualitative approach. We focus broadly on describing the economic drivers of 
developers’ decisions, and how stronger stormwater standards may interact with these 
decisions. Our study does not attempt to quantify the costs developers incur from 
complying with particular stormwater regulations, to estimate the benefits of stronger 
stormwater regulations, or to predict the specific effects stronger stormwater regulations 
will have on particular developments or regional development patterns. 

Many factors influence developers’ decisions on where and how to build. We developed 
a conceptual framework to guide our inquiry into developers’ decision-making 
processes and provide insight into this question: How will stronger stormwater regulations 
influence how and where developers decide to build, and what impact, if any, are they likely to 
have on overall development patterns and trends? Figure 1 illustrates our conceptual 
framework.  
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Figure 1. Conceptual Framework 

 

Source: ECONorthwest 

When developers embark on a project, they usually develop a financial model, called a 
pro forma, that estimates the project’s anticipated financial return. The pro forma typically 
includes four major categories of costs: land, financing, hard costs (e.g., construction), 
soft costs (e.g., design and permitting) (Nachem 2007). A pro forma assumes that all these 
costs are financed upfront into a stream of debt service that, when compared to 
achievable sale price or rent, generates a reasonable return on investment. What a 
developer considers “reasonable” varies depending on their personal preferences and a 
project’s risk and complexity.  

The cost categories are shown in the left side of the diagram in Figure 1, the revenue on 
the right. Stronger stormwater regulations primarily affect two categories of cost most 
directly: hard costs and soft costs, shown in blue. To a lesser extent, stormwater 
regulations may also influence the cost of land and financing costs, identified in gray in 
Figure 1. Depending on how a developer implements stormwater controls, stronger 
stormwater standards also may affect the achievable sale price or rent, shown in the 
diagram in green. 

The first two subsections, below, describe how stronger stormwater standards might 
affect the cost and revenue sides of a development pro forma. The third and fourth 
subsections unpack these relationships, and describe how variations in site and non-site 
related factors might affect the extent to which stronger stormwater standards influence 
cost and revenue, and ultimately, the developers’ decision-making process. 

1. Cost-Related Factors in the Developersʼ Decision-Making Process 
Stronger stormwater standards have the potential to influence the costs in the pro forma 
analysis and affect how a project pencils out. The most direct effects are on hard and soft 
costs, identified in blue in Figure 1. The extent to which stronger stormwater standards 
affect these costs will depend, in part, on the existing level of stormwater management 
controls developers are accustomed to factoring into their projects. The effect on cost 
could be very different if regulations impose a new requirement where none existed 
before, versus incrementally strengthening retention or water-quality standards or 
requiring the use of certain best management practices (BMPs), such as LID, over more 
conventional controls. In the first instance, the direction of the effect likely will be more 
predictable (positive) and uniform in magnitude across development projects. In the 
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second instance, depending on the degree of regulatory change and how different 
developers are already approaching stormwater management, the direction and 
magnitude of the effect will likely vary considerably, and the overall effect from project 
to project may be less clear. 

Hard Costs. Both conventional and LID stormwater controls have hard costs—in the 
short-run to install, and in the long-run to maintain. Stormwater controls represent a 
portion of the total construction costs, and the ratio of stormwater-control costs to other 
hard costs can vary considerably from project to project. An extensive and growing body 
of literature exists on the construction cost of conventional stormwater controls (see, e.g., 
Brown and Schueler 1997, Heaney, Sample, and Wright 2002, Narayan and Pitt 2006). 
There is also a growing body of information on the construction costs of various LID 
controls (Schueler et al. 2007, WERF 2009), although the costs of LID controls are still 
less-well understood and documented (Stephenson and Beamer 2008). In general, the 
costs of LID controls are more dependent on site characteristics than conventional 
controls, and the variation in costs across LID BMPs for different development types, 
geographic regions, and climates is not well documented through systematic research 
(although the body of anecdotal case studies is growing). 

Stronger stormwater management regulations (those that require LID and those that do 
not) may affect hard costs by requiring more extensive stormwater infrastructure to treat 
higher volumes or greater levels of contamination. The effect of stronger regulations, 
however, may not always be straightforward: by using LID techniques that provide 
higher levels of treatment, many developers have been able to minimize conventional 
infrastructure and actually reduce the overall hard costs associated with stormwater 
management (U.S. EPA 2007, MacMullan and Reich 2007). In general, the infrastructure 
to address stormwater (LID or conventional controls) on more constrained sites with 
higher levels of impervious coverage—typical of redevelopment and retrofit projects—
will cost more than unconstrained sites with large amounts of land (Schueler et al. 2007, 
Chesapeake Stormwater Network 2011). Schueler et al. (2007), for example, found that 
the cost of implementing stormwater controls in redevelopment projects with high ratios 
of impervious surface can be 1.5 to 4 times the cost of constructing stormwater controls 
at new development sites. This research was conducted in the mid-Atlantic region and 
may not be applicable to other regions, with different climate, hydrology, and geology. 
Ultimately, it is critical to acknowledge that the effect of stronger stormwater regulations 
on hard costs depends on a variety of site-specific factors described in more detail in 
subsection three, below. 

Soft Costs. Stormwater systems require engineering expertise to design, and 
jurisdictions typically require developers to demonstrate a stormwater control plan 
before they issue a building permit. The literature suggests the design and permitting 
costs, for LID and conventional controls, range depending on the BMP, but are typically 
around 25 to 40 percent of a BMP’s construction costs (Schueler et al. 2007, Brown and 
Schueler 1997).  

Stronger stormwater management regulations can increase the design and permitting 
costs by requiring more studies and documentation to obtain permits and more 
specialized engineering expertise to design new types of controls. Increased uncertainty 
about how to meet new regulations or how jurisdictions implement new regulations can 
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increase the time and costs of navigating the regulatory process, which also increases 
project costs (Braconi 1996, Randolph et al. 2007). More complicated or constrained sites 
may require more intensive and expensive stormwater design and permitting efforts, 
which would suggest that soft costs associated with LID or conventional stormwater 
controls could be higher for redevelopment projects than greenfield projects. 

Cost of Land. The value of land is a function of the allowable uses on the property 
(entitlements), achievable pricing (rents), costs (hard costs like building materials and 
plumbers, and soft costs like planning and financing), and expected returns (profit). 
Developers see the market price of the finished project and hard and soft costs as being 
largely outside of their control. Thus, the developer focuses on the cost he or she can 
influence most strongly: the cost of property acquisition. In other words, a developer 
will solve backwards to determine what he or she is willing to pay for property based on 
the other costs to complete the project. Shifts in variables, such as hard costs, will 
directly affect the ability to pay for land. Stronger stormwater controls that increase the 
hard or soft costs of stormwater management may limit or lower what the developer can 
pay for land. In some cases, developers already own the land. In that situation, the cost 
of land factors into a developers’ decision as an opportunity cost (what the developer 
could sell the land for if he or she did not want to redevelop it), and the effect of stronger 
stormwater standards in this calculation is more complicated. 

Financing Costs. Lenders provide developers with working capital. They are risk 
limiters, not profit maximizers. Lending is a low-margin, high-volume business that 
generally receives fixed returns in the form of upfront fees and interest. These fees and 
interest factor into the developers’ pro forma. Financial institutions make credit decisions 
based on a project’s cash flow that will be available to pay debt service. Some lenders are 
important partners in community development efforts, and will accept a higher risk 
project without a corresponding increase in interest rates, but in general, riskier projects 
will cost a developer more as lenders seek to cover the risk in their portfolio. Stronger 
stormwater management regulations that increase a project’s overall cost have the 
potential to reduce the margin of certainty that a project will pencil out, which would 
increase the risk from the lender’s perspective and lead to higher financing rates. 

2. Revenue-Related Factors in the Developersʼ Decision-Making Process 
Developers’ decisions are affected not only by factors that influence costs, but also by 
factors that influence the achievable sale price or rent (the revenue, identified in green in 
Figure 1)—the benefits to developers. LID stormwater controls can have market and 
non-market benefits that conventional stormwater controls do not (Center for 
Neighborhood Technology and American Rivers 2010). When considering developers’ 
decision-making processes, however, it is very important to identify when these benefits 
materialize and to whom. While stormwater controls may produce water-quality 
benefits in the local watershed, for example, these benefits are unlikely to translate 
directly into an economic benefit a developer can capitalize into the sale price or rent of 
the development.2  

                                                        
2 Some studies show that water-quality improvements can positively affect the values of adjacent property 
(Kirshner and Moore 1989, Leggett and Bockstael 2000). 
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Other benefits more directly accrue to the building owner or resident and may affect 
property value. Some consider the amenities that LID controls provide to be visually 
appealing, and would be willing to pay more to live or work in the environment they 
create. This demand may positively influence property values (Ward, MacMullan, and 
Reich 2008). Recent research is demonstrating that neighborhoods built around green 
streets provide more opportunities for neighbors to interact with each other, providing a 
positive community environment that many people may be willing to pay more to enjoy 
this benefit (Dill et al. 2010). Other features associated with LID BMPs, particularly green 
roofs, can generate benefits for building owners and occupants by reducing heating and 
cooling costs, and reducing maintenance costs by increasing the lifespan of the roof 
(David Evans and Associates and ECONorthwest 2008). 

In the end, market demand and consumer willingness to pay determine the rent or sales 
price that developers earn on a project. If people aren’t willing to pay for the features 
that LID stormwater controls provide, or don’t recognize a difference between LID and 
conventional stormwater practices, the benefits of stronger stormwater standards that 
require LID may have little influence over developers’ decisions. In some cases, if 
regulations produce features that consumers perceive as negative, they may actually 
lower the achievable sales price or rent. In general, however, the demand for green 
buildings and sustainable stormwater practices has been increasing in response to the 
rapid growth in the global green building industry, which is the fastest growing sector 
of the building industry (Jackson et al., 2010). This trend likely means that these factors 
will play an increasingly important role in developers’ decisions. 

3. Site-Related Factors that Influence Costs and Benefits 
The costs and benefits associated with implementing stormwater management controls 
are highly site-specific. This is especially true when stronger stormwater management 
controls require on-site retention and treatment using LID controls. Site characteristics 
largely determine which types of LID controls may be used, and the wide range of costs 
across different LID controls may lead to widely-divergent control costs from project to 
project. Different LID controls also result in different levels of benefits and interactions 
with market demand. Local differences in public and private experience adapting LID to 
local conditions can also affect costs and the way benefits are perceived at the site level. 

A site’s geology and hydrology determine how effectively different infiltration 
techniques will address stormwater management (Langdon 2007). Level sites that 
infiltrate well may support infiltration techniques with little additional soil amendment 
or earth movement. Sites that do not infiltrate well or are sloped may require extensive 
modification to implement infiltration practices effectively, increasing costs, in some 
cases substantially. Some sites may not support any infiltration, and techniques that 
don’t rely on infiltration, such as collection systems (rain barrels and cisterns) or 
vegetative systems (greenroofs and tree planters) must be used instead, often (though 
not always) at increased cost (Schueler et al. 2007 and U.S. Army Corps of Engineers 
2009).  

A site’s regional and micro-climate can influence the way both infiltration and retention 
techniques are designed, with various implications on cost and achievable benefits (see, 
e.g., U.S. EPA 2010). Places with prolonged drought or freeze periods will have the 
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greatest influence on design considerations. In some cases, cold-weather climates may 
limit the range of BMPs, or their effectiveness (Roseen et al. 2009). Total precipitation 
and variation in precipitation throughout the year may influence the design and utility 
of other BMPs, such as rainwater capture systems and greenroofs (Schroll et al. 2011, 
Sands 2003). 

The overall size and shape of the site is important, as sites with large amounts of land—
again, more typical of new development projects than redevelopment projects—may 
benefit from economies of scale (Langdon 2007). The literature suggests that 
construction costs decrease on a per-unit basis as the overall size of the stormwater 
control increases (Lampe et al. 2005). 

Existing infrastructure and impervious surface coverage also affect the costs of 
implementing stormwater controls (Chesapeake Stormwater Network 2011 and Lukes 
and Kloss 2008). Existing built infrastructure reduces the land available for stormwater 
control, and reduces the flexibility to implement a wide range of stormwater-control 
designs.  

4. Non-Site-Related Factors that Influence Costs and Benefits  
The site-related factors described above have the potential to directly influence the costs 
and benefits associated with implementing stronger stormwater standards. There are 
several other factors unrelated to a given development site that may influence 
developers’ decisions about whether to pursue a project that requires LID stormwater 
controls. Some of these factors affect the cost side of a developers’ equation, while others 
influence the revenue side and lower a development’s net costs. 

The availability of materials and expertise to implement new or unfamiliar stormwater 
controls or regulatory uncertainty regarding these controls can affect a developers’ costs. 
Developers operating where few engineers with experience implementing LID-type 
controls are working, for example, may pay more to obtain that expertise. Similarly, 
some LID techniques require specialized materials that may need to be shipped from 
other parts of the country, increasing costs beyond what they would be if they were 
available locally. Regulatory uncertainty is often cited as a big factor affecting the overall 
cost of implementing stronger stormwater standards. Sites that require more complex 
stormwater-control strategies may take more time to navigate regulatory reviews. Some 
LID controls may not be clearly defined or allowed, reducing the range of options 
engineers have to manage stormwater and potentially increasing costs. 

Using LID controls can help avoid other development costs, and some jurisdictions 
offer regulatory or monitory incentives, all of which can financially benefit developers. 
Some LID stormwater controls may cost more than traditional controls, but can help 
developers avoid other costs that the traditional approaches cannot. The literature 
provides many examples of avoided costs when LID controls are integrated into a 
project, including less conveyance infrastructure and fewer curbs and gutters (U.S. EPA 
2007). Sometimes jurisdictions offer financial and other incentives, such as fee 
reductions or fast-track permitting that help offset overall project costs and provide a 
reason for developers to pursue certain stormwater-management techniques even if they 
add hard costs up front. 
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C. Interview Site Selection and Methodology 
We conducted key-informant interviews with public officials and individuals involved 
in development. We designed these interviews to better-understand the gaps in the 
literature about the range of economic factors that influence developers’ decisions when 
faced with complying with stronger stormwater standards. 

In conjunction with SGA and its partner organizations, we selected three jurisdictions 
that have implemented stronger stormwater controls. We used these screening criteria to 
guide our selection process: 

1. The jurisdiction has adopted a strong stormwater regulation (e.g., volume-based, 
water-quality-based, or explicit LID requirement). 

2. Jurisdiction boundaries should include a mix of potential redevelopment and new 
development opportunities. 

3. Regulation should apply similarly to redevelopment and new development. 

4. Set of jurisdictions should reflect a diversity of geography. 

5. Preference for jurisdictions that haven't received a lot of research attention already. 

Our selection process was challenged by the fact that few jurisdictions in the country 
have actually implemented mandatory LID requirements or stormwater regulations that 
require significant retention or water-quality treatment on-site. Those that have, have 
done so only recently. We selected these communities: 

Montgomery County, Maryland. Montgomery County enacted its first stormwater 
management standards nearly forty years ago, and has strengthened them several 
times to address declining water-quality in the region. In 2010, the County passed a 
revised stormwater ordinance that maintained the existing volume standards, which 
require both new development and redevelopment projects to protect water quality 
for the first inch of stormwater and control volume for the first 2.6 inches of 
stormwater. The new regulations require greenfield developments to use 
environmental site design (ESD, which is equivalent to LID) to meet these standards 
for the first inch of stormwater, and require ESD to the “maximum extent 
practicable” for redevelopment. County staff is in the process of clarifying what 
“maximum extent practicable,” means for redevelopment projects, and are adjusting 
local ordinances to remove barriers to implementing LID (Montgomery County 
Department of Environmental Protection 2011, Biohabitats 2010). After considerable 
concern from the development community that the proposed regulations would 
have a significant impact on the cost of projects and discourage redevelopment, the 
regulations incorporated a provision to allow the County to grant administrative 
waivers for projects that received approval before the regulations were passed 
(Montgomery County Department of Permitting Services 2011). 

Olympia, Washington. Olympia’s stormwater program is one of the oldest in 
western Washington, and continues to be one of the most stringent. It adopted its 
most recent regulations in 2009, which apply to both new development and 
redevelopment (City of Olympia, Washington 2009). The regulations are modeled on 
the Western Washington Stormwater Manual (Washington Department of Ecology 
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2005), but go beyond the state-level standards, especially for water-quality treatment. 
Developments meeting certain minimum size and disturbance criteria must match 
stormwater discharges to pre-development rates from 50-percent of the 2-year peak 
flow to the full 50-year peak flow. Water-quality standards also apply, and must be 
managed using approved on-site treatment BMPs, including LID controls. Although 
the regulations apply to both new development and redevelopment, in its 2009 
revision to the regulations, Olympia added a financial cap for mitigating existing 
impervious surfaces at redevelopment projects, at 30-percent of the total project costs. 
The state of Washington is currently considering more broadly requiring LID 
controls in its next regions of the Western Washington Stormwater Manual, due out 
in 2012 (Washington Department of Ecology 2010). 

Philadelphia, Pennsylvania. Philadelphia adopted revised stormwater regulations 
in 2006 that apply to both new development and redevelopment. All development 
projects (new and redevelopment) must control stormwater quality for the first one-
inch of runoff from connected impervious surfaces. This provision was adopted to 1) 
recharge groundwater and increase stream base flows, 2) restore more natural site 
hydrology, 3) improve water quality, and 4) reduce combined sewer overflows 
(CSOs) from the city’s CSO system. This requirement must be met using infiltration 
techniques. If infiltration is demonstrated to be infeasible, a waiver may be 
considered. Philadelphia also has adopted channel protection and flood control 
standards, which require slow release of the 1-year, 24-hour storm event and require 
developers to prevent the occurrence of flooding in downstream areas. 
Redevelopment projects may apply for exemptions from the channel protection and 
flood control requirements by reducing land disturbance by 20 percent from 
predevelopment and post-development conditions (Philadelphia Water Department 
2011). 

Within each jurisdiction, we identified and interviewed the key municipal officials with 
experience designing and implementing the new stormwater regulations. These 
interviews helped us clarify the regulatory context within which developers were 
making decisions. They also helped us understand how the development community, as 
a whole, is responding to the new regulations. 

To capture the range of perspectives from the development community, we interviewed 
builders, engineers, landscape designers, and architects in each jurisdiction. We 
identified potential interviewees by contacting trade organizations (e.g., the U.S. Green 
Building Council, Master Builders Associations), reviewing public documents, searching 
web-based directories, and soliciting recommendations from the public officials and 
other interviewees in each jurisdiction.  

Appendix B contains a complete list of the individuals we interviewed for this project.  
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III. FINDINGS AND CONCLUSIONS 
Our review of the literature, described in the previous section, and the interviews we 
conducted revealed many insights into how developers in different parts of the country 
respond to stronger stormwater standards. In this section we present the results of our 
interviews in each jurisdiction together, rather than as three separate case studies, 
because the themes that emerged were strikingly similar across the jurisdictions. Where 
interesting differences across jurisdictions stand out, we highlight them. We organize 
the results of the interviews, with insights from the literature, into seven broad findings. 

As we attempted to understand how developers responded to the most recent 
regulatory changes, we were faced with the reality that economic conditions since 2007 
have had an unprecedented effect on all types of development. The three jurisdictions 
we focused on all adopted stronger stormwater standards between 2006 and 2010—
although each had stronger-than-average regulations prior to this. In many places, very 
little development activity has occurred at all since stronger stormwater regulations 
were implemented. Many of the projects that have gone forward were grandfathered 
under previous stormwater regulations. Because of this, the responses we collected in 
our interviews were often—but not always—based on conjecture or theoretical 
understanding, rather than actual experience or observation. In all jurisdictions we 
studied, the market has yet to fully respond to the new regulatory environment. 
Repeating this study in 2 to 3 years likely would yield an interesting comparison to our 
results. 

1. Developers are successfully incorporating stronger stormwater 
controls to meet strict volume-reduction and water-quality standards in 
both greenfield and redevelopment projects. 
Our study found that some developers can and do meet stronger stormwater standards 
in both redevelopment and greenfield projects. Interviewees who had completed 
developments that met stronger stormwater standards using LID indicated that doing so 
required creativity and willingness to experiment with new approaches to projects. They 
emphasized that pursuing these projects was not without challenge, but they will 
continue developing in places that require strong stormwater controls and LID for a 
variety of reasons: the markets they participate in respond favorably to the new 
stormwater designs; meeting regulations with green-infrastructure techniques could be 
more cost effective than conventional controls; and for some, they simply believed it was 
the right thing to do for the environment. Some developers we interviewed had not yet 
implemented projects under the stronger stormwater standards. Some were skeptical, 
based on their own initial experiences or other developers they’d talked to, that they 
could make a project pencil out using LID controls. A minority of interviewees held this 
perspective. Although staff at each jurisdiction had encountered this opinion, none had 
actually observed that developers were choosing to invest in greenfield projects over 
redevelopment projects because of the new standards. This is consistent with other 
findings in the literature (Leistra, Weiss, and Helman 2010).  

Several important distinctions about the way developers approached compliance with 
stronger stormwater standards in redevelopment projects stand out: 
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• Redevelopment applications of stormwater controls, including LID techniques, 
are usually more site-specific and custom than greenfield applications, although 
this depends on the nature of the redevelopment. Redevelopment sites that are 
taken down to bare soil can often be treated more like greenfield sites. 
Redevelopment sites with considerable existing impervious cover, or sites that 
are surrounded by or incorporate existing infrastructure are generally more 
challenging to accommodate stormwater management than greenfield or less-
dense redevelopment sites. 

• The three jurisdictions in our study have strong stormwater regulations that 
govern greenfield and redevelopment projects. Each jurisdiction also has “off-
ramps” that permit developers to avoid full compliance with the new regulations 
if they can demonstrate engineering, site-condition, or financial reasons why 
they cannot implement the new controls.  Off-ramps can include payment in lieu, 
off-site mitigation, on-site trading, alternative treatment practices, and reduced 
performance criteria.  Staff in Montgomery County are currently developing 
clear and consistent guidelines for applying off-ramp provisions, such as using 
LID to the “maximum extent practicable,” that may relax standards for some 
redevelopment projects. In Olympia, permitting officials described taking a 
pragmatic approach to permitting stormwater controls for some redevelopment 
projects that contend with complex existing infrastructure (both on-site and off-
site) and connections to existing systems. In Philadelphia, permitting officials 
allow on-site trading for difficult sites, where one part of a site may not meet the 
standards, but another part exceeds the standards. There are currently no explicit 
requirements in any of the jurisdictions that mandate the use of specific BMPs, 
such as green roofs, on redevelopment sites to fully meet infiltration or water-
quality targets.     

2. Complying with stormwater regulations is one factor among many that 
influences a projectʼs costs. It is rarely the driving factor.  
Stronger stormwater standards can affect the costs of both greenfield and 
redevelopment projects. These costs are folded into a pro forma analysis that developers 
and lenders use to assess the viability of a project. Our interviews revealed that 
developers’ decision-making process incorporates a wide range of economic factors, 
including various construction costs, current and future market conditions, regulatory 
incentives and disincentives, and uncertainty and risk. While some developers we 
interviewed indicated that the costs associated with meeting stronger stormwater 
standards may change the types of projects they will pursue in the future, many 
developers described the cost of implementing stormwater controls as minor compared 
to the other economic factors they considered in deciding whether or not to pursue a 
project, especially in the context of highly-complex redevelopment projects and green-
building infill projects.  

• In general, stronger stormwater standards have increased the costs to implement 
stormwater controls, a trend that many of the developers we interviewed have 
experienced since at least the 1980s. Some developers pointed out, however, that 
using LID controls has helped offset some of the increased cost, compared to 
using conventional controls. 
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• Among the interviewees we spoke to, the majority agreed that complying with 
stormwater regulations has become a larger component of both greenfield and 
redevelopment projects, in terms of complexity and cost. 

• Complying with stormwater regulations is considered a cost of doing business, 
and most members of the development community we spoke with did not view 
the cost of managing stormwater as a major deciding factor in whether or not 
they pursued a particular project. 

• Interviewees cited zoning regulations (and related provisions, such as density 
limitations and height restrictions) and non-stormwater environmental 
regulations, such as wetlands and critical habitat areas, as the primary regulatory 
factors guiding a site’s development potential and a project’s viability. These are 
usually larger factors in greenfield development than redevelopment. 

• Several interviewees in Philadelphia said that labor costs, which they claimed 
were driven higher by union wages, made many redevelopment projects in the 
city unviable. Interviewees in Olympia or Montgomery County did not identify 
labor costs as a major factor. 

• Consumer demand and market conditions matter to developers above all other 
factors. Developers emphasized that they build where the market demands 
development. If the market is strong for redevelopment projects in urban areas, 
interviewees said they would continue to meet that demand. Likewise, if people 
continue to demand the type of housing that new greenfield sites accommodate, 
developers maintained that they would continue to pursue these projects.  

• In deciding between sites that would accommodate similar types of development, 
developers indicated that the potential stormwater management costs associated 
with a site could be among the deciding factors. In general, however, developers 
noted that market demand trumps the costs of stormwater controls. All things 
being equal, however, where there are substitute sites, higher stormwater costs 
could dictate project location. 

• Redevelopment projects generally fall into one of two categories: those that are 
more financially risky because they are being built in a market with soft demand 
and many potential substitutes with fewer site constraints, and those that are less 
financially risky because they are being driven by high demand and are higher-
end, and sometimes green-branded, projects. For the former group, any factor 
that influences costs—including stricter stormwater regulations—may affect the 
project’s viability. For the latter group, stricter stormwater controls have not been 
an issue, and may actually be integrated as an amenity or help the project 
achieve green ratings. 

3. The costs of stormwater controls in general, and LID controls in 
particular, tend to be more variable and site-specific for redevelopment 
versus greenfield development. 
The developers we interviewed were reluctant to make broad generalizations about the 
extent to which stronger stormwater controls influence the cost of projects. They 
emphasized that stormwater designs are highly site-specific, and one solution may be 
feasible and cost-effective at one site, but infeasible or cost-prohibitive at another site. 
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The diagram presented in Section II outlines the different factors we identified in the 
literature and through the interviews that influence the cost of implementing stronger 
stormwater standards. They underscore the site-specific nature of stormwater-control 
costs, and explain why implementing stronger stormwater controls in redevelopment 
projects tends to be more expensive than in greenfield projects. This discussion of costs, 
however, cannot be separated from the discussion of other factors that influence 
developers’ decisions: avoided costs and market and non-market benefits may help 
offset increases in direct costs, and market demand and other regulatory and non-
regulatory factors may support increases in net project costs. 

• Developers incorporate stormwater-management costs into pro forma analyses of 
all development projects. The proportion of total development costs attributable 
to stormwater controls is highly variable, especially in redevelopment projects. 
Developers we interviewed were unable or unwilling to provide specific “rules 
of thumb” for either the proportional costs of stormwater relative to overall 
development costs or the difference in costs to implement stormwater controls 
between redevelopment and greenfield projects. 

• Many developers we interviewed noted that it is not difficult to incorporate LID 
for equal or less cost than conventional stormwater controls in a greenfield 
development. When asked the same question about redevelopment or infill 
development, developers were very reluctant to make broad generalizations. 
They were quick to note that the additional costs could be insignificant or major, 
depending on site conditions. 

• Implementing stronger stormwater standards are often, though not always, more 
expensive in redevelopment projects than greenfield projects. Developers 
identified several reasons for this:  

Soil characteristics: poor, compacted soils require more amendment to support 
infiltration. Infiltration may not be allowed at all on sites with contaminated 
soils. Redevelopment sites are more likely to display these challenging soil 
conditions. 

Impervious coverage: infiltration techniques are cheaper to construct on large 
sites with extensive pervious area. Redevelopment sites tend to have higher 
densities than new development, with less land available for infiltration 
BMPs. In general, the higher the impervious coverage, the more expensive 
managing stormwater is likely to be. 

Existing infrastructure: redevelopment sites tend to have existing 
infrastructure that must be considered in designing stormwater controls. In 
some cases, this may reduce the flexibility engineers have to design cost-
effective solutions for managing stormwater, increasing costs. 

• Driving the cost differential, in large part, is the more limited range of BMPs 
available to manage stormwater on constrained, largely impervious sites. 
Developers indicated that for many urban redevelopment projects, BMPs on the 
lower end of the cost curve (e.g., rain gardens and managed wetlands) are not 
possible. Instead, they must rely on BMPs that are perceived as being on the 
higher end of the cost curve in many cases, such as greenroofs, micro-swales, 
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water capture and reuse, stormwater planters, and permeable pavement 
materials (either pavers or pavement). 

• Regulatory uncertainty can increase a developers’ costs in the planning and 
design stages of a project. While regulatory uncertainty is not unique to stronger 
stormwater regulations, the site-specific nature of using green infrastructure to 
comply with regulations is inherently more varied than conventional approaches 
to managing stormwater. It is more difficult for regulators to provide black-and-
white guidance for complying with the regulations across all potential 
circumstances. Moreover, the application of regulatory guidance for stormwater 
management in redevelopment projects may be more uncertain than in 
greenfield sites because of the greater variability across and unique 
characteristics of each redevelopment site. This may, in part, contribute to the 
perception that it costs more to integrate stronger stormwater controls into 
redevelopment projects. The developers we interviewed identified these ways in 
which regulatory uncertainty increased their costs, especially for redevelopment 
projects: 

Multiple plan reviews: All three jurisdictions require stormwater designs to be 
incorporated into early plan review, before other permits are issued. If 
changes to the stormwater design are required later—a common situation, 
especially in redevelopment projects—plans often must be re-reviewed, 
adding time and cost to the review process. It is important to note that some 
developers indicated that early plan review requirements actually helped 
reduce uncertainty and costs in many cases, because they were forced to 
address and resolve potential stormwater-related issues while there was still 
flexibility in the design process. 

Inconsistent application of standards and guidance: Inconsistency in how both 
developers and permitting officials interpret stormwater standards can cause 
considerable uncertainty that may lead to increased costs. Developers 
identified two issues that have increased their uncertainty under the stronger 
stormwater regulations: 1) receiving different signals from officials within the 
same jurisdiction about how applications of stormwater controls on a given 
site may be approved and 2) stormwater design applications that are 
approved for one site may not be approved for a site with similar 
characteristics at a different location or future time. Without clear, predictable, 
and consistent guidance, developers spend more time, and thus cost, 
navigating the permit-review process. 

Overbuilding: Engineers and developers may hedge against a plan rejection by 
overdesigning or building multiple levels of stormwater controls, which adds 
unnecessary costs to the project (but, in theory, reduces the costs associated 
with regulatory review.) 

4. Developers respond to benefits that influence their bottom line. In some 
cases, these may help offset increased costs of complying with stronger 
stormwater regulations. 
While stronger stormwater regulations and LID controls can provide a range of 
environmental and amenity benefits, developers generally only respond to those 
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benefits that affect their bottom line. Developers we interviewed suggested that LID 
controls that helped them comply with stronger stormwater regulations at lower cost, 
increased the sale price or rent of a project, reduced the time to sale, or all three, would 
affect their decisions to use LID. Specific examples of LID controls providing economic 
benefits to developers include bioswales and other vegetative stormwater controls that 
improved the appearance and market appeal of a development while also reducing 
overall landscaping costs, and greenroofs that reduced energy costs and long-term cost 
of roof maintenance for their customers. Developers noted, however, that market 
demand for projects that include LID stormwater controls have not yet expanded 
beyond niche markets. Factors such as unfamiliarity with the technology and 
uncertainty how to address operations and maintenance of LID controls limit broader 
use of LID by developers and demand from consumers.  

• Developers in each jurisdiction recognized that many of their customers respond 
positively to the landscape amenities LID BMPs provide. Few developers said 
that the landscape amenities translated directly into increased property values or 
higher rents, however.  

• Developers who observed that LID could increase property values focused 
narrowly on the green sector of the market, and incorporated many green-
building techniques into their residential infill properties. LID is one of the 
multiple green attributes of these developments, and the relative importance of 
LID compared to the other green attributes (e.g., high-efficiency windows, low-
VOC building materials, etc.) is difficult for developers to identify. 

• Several developers, particularly in Montgomery County, MD and Olympia, 
Washington, said that some of their customers still expect to see the traditional 
curb-and-gutter, sidewalk design that characterizes conventional stormwater 
management techniques. They do not respond as favorably to the LID designs 
characterized by rain gardens, bioswales, narrow streets, and fewer sidewalks. 

• Several developers commented that some customers are wary of LID designs 
that require maintenance, and that bioswales and rain gardens may actually 
deter some potential customers from buying a property. 

5. Cost-effective responses to stronger stormwater standards require a 
more collaborative approach to addressing stormwater management. 
Engineers and developers who successfully implement stronger stormwater controls 
using infiltration and retention practices emphasize the importance of considering 
stormwater management at the earliest stages of development, and of integrating 
professionals’ expertise throughout the project. These principles are consistent with the 
conclusions of the broader literature on green building, which emphasize the 
importance of integrating professionals throughout the design process to achieve 
reductions in capital costs (see, e.g., Kibert 2008). 

• Some professionals and jurisdictions recognize that thinking about stormwater 
management early in a project’s design is critical to successfully and cost-
effectively implementing stronger stormwater controls. Jurisdictions encourage 
this approach by requiring stormwater management plans, or encouraging 
consultation with permitting officials early in a project’s evolution. Considering 
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stormwater first allows engineers and developers the flexibility to extract cost 
savings, maximize site efficiencies, and work around more complex features of a 
site that could lead to increased costs later. 

• Interviewees who successfully and cost-effectively implement LID emphasize the 
value of collaboration among professionals involved in site design, including the 
engineer, architect, and builder. This approach treats stormwater management as 
an integral part of project and site design, rather than as an isolated engineering 
exercise. 

• Engineers often lead the design process that includes implementing stormwater 
controls. Yet, many engineers have not yet acquired the necessary skills and 
experience to implement LID controls efficiently and cost-effectively. This lack of 
experience increases the cost of responding to stronger stormwater standards. 
Developers raised these issues about the lack of skilled engineering expertise: 

Scarcity of expertise. Those engineers that have LID expertise often charge a 
premium for it, which increases the overall cost of implementing LID, 
compared to conventional controls.  

Lack of appropriate tools. Many engineers rely on engineering software or other 
tools that do not easily accommodate LID designs or collaboration with other 
professionals, e.g., architects, designers, builders, etc. 

Need for education. Some engineering higher-education programs now include 
LID training as part of their curriculum. As more engineering students learn 
LID techniques and apply them in their professional careers, the costs 
associated with these issues will decrease.  

6. Market adjustments are already reducing costs of implementing stronger 
stormwater standards, for both redevelopment and greenfield development, 
a trend that is likely to continue. 
Market adjustments include changes on the supply side that result in lower costs to 
implement stronger stormwater standards and changes in demand that result in 
increased consumer willingness to pay for projects that incorporate stronger stormwater 
controls. Market adjustments that have the potential to lower costs include more 
widespread availability of materials (such as porous pavers), better technologies that 
reduce the time and/or expense of installation (such as modular greenroof systems), and 
improved design and engineering expertise. Increased regulatory certainty as more 
developers become familiar with the permitting process and as more permitting officials 
become comfortable with the new regulatory system also will reduce the developers’ 
cost of implementing stronger stormwater controls. Market adjustments also have the 
potential to increase consumers’ willingness to pay for projects that integrate some types 
of stormwater controls—especially those that add amenities, such as rain gardens and 
reduce building operating costs, such as greenroofs. Willingness to pay may increase as 
more consumers recognize and demand the environmental benefits LID provides, as 
LID techniques become more familiar and main-stream, and as time and increased use 
demonstrate LID’s long-term effectiveness across wider geographic regions and climate 
conditions. 

RB-AR52749



 

ECONorthwest Managing Stormwater Using Green Infrastructure 22 
Economic Factors That Influence Developersʼ Decisions 

• Developers and engineers we interviewed reported that new LID materials and 
technologies are becoming more available, less costly, and more reliable. They 
indicated that they expect this trend will further reduce costs. 

• Some developers in Montgomery County reported that finding engineers and 
designers who specialize in LID practices and are comfortable with navigating 
the permit review process is difficult, because this expertise is limited and in 
high demand. They reported that the professionals with this expertise can charge 
a premium to work on projects, which developers must factor into their overall 
costs. This was not identified as a major issue in Olympia or Philadelphia, which 
suggests that the market may have already responded to the higher demand for 
those types of services. 

• LID is still perceived as a new technology, and consumers don’t always fully 
understand or value the services it provides. As information on LID spreads, 
demand may increase for developments that incorporate LID—especially those 
BMPs with enhanced amenities, such as landscaped bioswales, greenroofs, and 
rainwater catchment. This could lead to higher rents, higher property values, and 
less time on the market. These demand-side factors can help offset the increased 
costs that may occur when integrating LID into a project. Anecdotal evidence in 
Portland and Seattle, where LID techniques have been implemented for over a 
decade, suggests that property values are enhanced where these techniques are 
used (Leistra, Weiss, and Helman 2010, Ward, MacMullan, and Reich 2008). 

• Demand for the benefits that LID provides can influence whether developers are 
willing to take on more risk or higher costs to implement LID. Most developers 
we interviewed reported that demand for the benefits LID provides is limited, 
and these benefits don’t influence their decisions on how to implement 
stormwater management. With the exception of a developer in Olympia, 
Washington that specializes in infill residential construction of green homes, the 
developers we interviewed did not perceive that LID currently offers significant 
benefits in terms of increased property values or other amenity values. Many 
recognize, however, that with future market changes, these benefits could 
become a larger factor in the future. 

7. Developers are supportive of incentives that offset costs and ease the 
transition to stronger stormwater standards. Jurisdictions can use them to 
increase the level of social benefits derived from LID practices. 
All three jurisdictions have or have considered implementing incentives to encourage 
developers to adopt LID controls as a way of complying with stronger stormwater 
standards. Jurisdictions themselves have an incentive to offer developers incentives, in 
part, because many of the benefits LID provides accrue to the jurisdiction or the public 
at large, but don’t register in the developers’ private accounting of costs and benefits. 
Enhancing the private benefits developers can receive from LID by passing through 
some of the public benefits can create a more economically efficient outcome for society. 
Incentives come in a variety of different forms, from direct financial payments and 
subsidies, to efforts to reduce the costs and risks associated with the permitting and 
review process. Each jurisdiction we focused on has processes in place to help 
developers navigate the permitting process more efficiently if they propose to 
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implement LID beyond what current regulations require. Developers generally 
responded favorably to these efforts and said that they took advantage of them. 

• Developers responded favorably to incentives that reduce the uncertainty 
associated with the permitting, to the extent that these incentives reduce the time 
(and associated costs) of getting approval to implement LID. Developers 
identified these techniques that help with the permitting process: streamlined or 
fast-track permitting, guaranteed permit review times, and access to permitting 
staff for collaborative problem solving early in the process. All three jurisdictions 
have fast-track review processes for green development concepts in place. 
Philadelphia guarantees plan review for redevelopment projects that disconnect 
95 percent of impervious area and don’t increase the burden on public 
infrastructure within 5 business days. Developers expressed mixed opinions 
about how well these fast-track processes actually work in practice. 

• Reduced stormwater fees provided many developers with strong incentives to 
incorporate LID into redevelopment projects. Fees pegged to impervious area 
coverage tipped the economic equation for at least one developer considering 
integrating pervious pavement, one of the more common BMPs used in 
redevelopment. Developers and engineers in Philadelphia indicated that the 
City’s fee reduction program was becoming a useful tool to get buy-in from 
customers on including BMPs that would quality for the credit. 

• Direct subsidies for LID BMPs on the higher end of the cost scale, such as 
greenroofs and rainwater catchment systems, can encourage developers to 
integrate LID into redevelopment projects where other BMPs are not technically 
feasible. These types of incentives are useful transition tools, helping to build a 
market for materials and expertise that eventually drives costs down and makes 
these techniques more broadly affordable in the long run. 

• Many developers mentioned that a fee-in-lieu or credit-offset program for 
stormwater would be an effective way for dealing with exceptionally difficult 
sites where LID is physically impossible or too costly. Such programs may serve 
a useful role in a LID regulatory scheme, but they would have to be designed 
carefully to maximize the environmental benefits that are achievable on-site and 
collect a payment that is sufficient to actually implement controls off-site that can 
address the remaining stormwater-related effects.  

• Philadelphia has a fee-in-lieu program. Permitting officials said that it is rarely 
used, because the fee is set such that it is usually cheaper for developers to 
implement stormwater controls on-site. Permitting officials suggested that this 
fee-in-lieu program is designed as a useful way to force developers to take a 
harder look at their site when considering the feasibility of implementing 
stormwater controls. 
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Department 

Tom Hill, Permit and Inspections Manager, City of Olympia Community Planning and 
Development 

Art Castle, Interim Vice President, Building Industry Association of Washington 

Sean Comfort, P.E., AHBL 

Scott Bergford, Scott Homes 

Damon DeRosa, P.E., LeRoy Surveyors & Engineers 

Bill Creveling, P.G., LeRoy Surveyors & Engineers 

Philadelphia, Pennsylvania 
Chris Crockett, Director of Planning and Research, City of Philadelphia Water 
Department 

Christine Marjoram, Stormwater Plan Review Program Manager, City of Philadelphia 
Water Department 

Howard Steinberg, Onion Flats/Plumbob 

Michele Adams P.E., Meliora Environmental Design 

Bob Rosenthal, Hovnanaian Homes 

Thomas May, P.E., LEED-AP, Urban Engineers 

Angelo Waters, P.E., LEED-AP, Urban Engineers 
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January 28, 2011 

 

Via electronic mail 

 

Executive Officer and Members of the Board 

California Regional Water Quality Control Board 

San Francisco Region 

1515 Clay Street, Suite 1400 

Oakland, CA  94612 

dbowyer@waterboards.ca.gov  

 

Re:   Comments on December 1, 2010 Draft Special Projects Proposal/LID 

Treatment Reduction Credits MRP Provision C.3.e.ii.(ii) 

 

Dear Mr. Wolfe and Members of the Board: 

 

We write on behalf of the Natural Resources Defense Council (NRDC) and San 

Francisco Baykeeper.  We have reviewed the December 1, 2010 Draft Special Projects 

Proposal/LID Treatment Reduction Credits MRP Provision C.3.e.ii.(2) (“Draft Proposal”) 

submitted by BASMAA on behalf of the Permittees to the San Francisco Municipal Regional 

Permit (Order No. R2-2009-0074) (“MRP”).  We appreciate the opportunity to submit the 

following comments to the Regional Board. 

 

We are strongly disappointed with the Draft Proposal.  While we appreciate that the 

number and type of categories of projects that would qualify for treatment reduction credits has 

been reduced from that originally, and unjustifiably, proposed in early drafts of the MRP, the 

Draft Proposal nevertheless presents ill-conceived and unduly broad exemptions from the MRP‟s 

low impact development (“LID”)-based retention and alternative compliance requirements.  

Inexplicably, the Draft Proposal would provide “Special Projects” with a categorical exemption 

from meeting any of the LID requirements under section C.3.c.i.(2)(b) of the MRP.  The Draft 

Proposal fails to provide passable technical support or compliance-based reason for such a 

blanket waiver.
1
  Further, its proposed terms are inconsistent with state and federal law, most 

                                                 
1
 An administrative decision must be accompanied by findings that allow a court reviewing the 

order or decision to “bridge the analytic gap between the raw evidence and ultimate decision or 

order.”  (Topanga Ass’n for a Scenic Cmty. v. County of Los Angeles (1974) 11 Cal.3d 506, 515.  

Abuse of discretion is established if “the order or decision is not supported by the findings, or the 
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notably with the Clean Water Act‟s “maximum extent practicable” (“MEP”) standard.  For the 

reasons presented below, we strongly urge the Board to reject the Draft Proposal.  

 

A. Any LID Treatment Credit System Must Meet the Federal Clean Water Act’s 

MEP Standard. 

 

Section 402(p) of the Clean Water Act establishes the MEP standard as a requirement for 

pollution reduction in stormwater permits.  “[T]he phrase „to the maximum extent practicable‟ 

does not permit unbridled discretion.  It imposes a clear duty on the agency to fulfill the statutory 

command to the extent that it is feasible or possible.”  (Defenders of Wildlife v. Babbitt (D.D.C. 

2001) 130 F.Supp.2d 121, 131 (internal citations omitted); Friends of Boundary Waters 

Wilderness v. Thomas (8th Cir. 1995) 53 F.3d 881, 885 (“feasible” means “physically 

possible”).)  As one state hearing board held:  

 

[MEP] means to the fullest degree technologically feasible for the protection of water 

quality, except where costs are wholly disproportionate to the potential benefits….  This 

standard requires more of permittees than mere compliance with water quality standards 

or numeric effluent limitations designed to meet such standards….  The term “maximum 

extent practicable” in the stormwater context implies that the mitigation measures in a 

stormwater permit must be more than simply adopting standard practices.  This definition 

applies particularly in areas where standard practices are already failing to protect water 

quality… 

 

(North Carolina Wildlife Fed. Central Piedmont Group of the NC Sierra Club v. N.C. Division of 

Water Quality  (N.C.O.A.H. October 13, 2006) 2006 WL 3890348, Conclusions of Law 21-22 

(internal citations omitted).)  The North Carolina board further found that the permits in question 

violated the MEP standard both because commenters‟ highlighted measures that would reduce 

pollution more effectively than the permits‟ requirements and because other controls, such as 

infiltration measures, “would [also] reduce discharges more than the measures contained in the 

permits.”  (Id. at Conclusions of Law 19.)   

 

Low Impact Development has been established as “a practicable and superior 

approach . . . to minimize and mitigate increases in runoff and runoff pollutants and the resulting 

impacts on downstream uses, coastal resources and communities.”
2
  Of note, the U.S. 

Environmental Protection Agency originally threatened to “consider objecting to the [MRP] 

permit” if it did not include “additional, prescriptive requirements” for LID.
3
  Further, NRDC 

                                                                                                                                                             

findings are not supported by the evidence.”  Cal. Civ. Proc. Code § 1094.5(b); see also Zuniga 

v. Los Angeles County Civil Serv. Comm’n, 137 Cal. App. 4th 1255, 1258 (2006)  

 
2
 California Ocean Protection Council (May 15, 2008) Resolution of the California Ocean 

Protection Council Regarding Low Impact Development, at 2. 

 
3
 Letter from Douglas E. Eberhardt, EPA, to Dale Bowyer, San Francisco Bay Regional Water 

Quality Control Board (April 3, 2009), at 1.   
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and Baykeeper submitted several technical studies to the Regional Board to establish that the 

exempted Special Projects, including “smart growth” or urban infill and redevelopment projects, 

could in many circumstances meet standards even more stringent than the LID requirements 

adopted in the MRP.
4
   

 

Yet, here the Permittees propose to allow a broadly defined swath of Special Projects to 

be granted a complete waiver from meeting the MRP‟s LID requirements.  Of particular concern, 

the Draft proposal would exempt any development or redevelopment project from the MRP‟s 

LID requirements if it occurs within ½ mile of an existing or planned “transit hub.”  (Draft 

Proposal, at 10.)  The Draft Proposal would not obligate any Special Project to demonstrate that 

it is technically infeasible to implement the MRP‟s LID stormwater mitigation measures—

merely falling into one of the specified categories would accord the project a complete waiver 

from the retention requirements, or even the requirement to use biotreatment where onsite 

retention is technically infeasible.
5
  (Draft Proposal at 6.)  The only justification presented for 

this waiver is a set of generalized and largely unquantified environmental benefits that may, in 

theory, accrue from the exempted projects, and vague assertions made regarding the complexity 

involved in procuring approval for smart growth projects. 

 

While we do agree with the environmental preferability of smart growth projects in 

comparison to their greenfield counterparts (indeed, NRDC is a national advocate of smart 

growth), in the MS4 permitting context there is no reason to establish a blanket waiver from 

proven stormwater mitigation requirements simply because a project constitutes “smart growth.”  

If a project can feasibly implement stormwater treatment measures, it must be required to do so 

(particularly for regions such as the Bay Area that contain numerous impaired waters).  As 

discussed in the sections below, the Draft Proposal does not present any evidence to demonstrate 

that all projects in these categories are incapable of complying with the MRP, nor does it present 

any evidence to demonstrate that any perceived benefits of smart growth or development in 

proximity to a transit hub will outweigh the water quality detriments created by additional urban 

runoff.  As a result, simply authorizing a blanket waiver such as the one proposed here would fail 

to properly implement the requirement that development reduce the impacts of stormwater “to 

the maximum extent practicable.” 

                                                                                                                                                             

 
4
 R. Horner (2007) Initial Investigation of the Feasibility and Benefits of Low-Impact Site Design 

Practices (“LID”) for the San Francisco Bay Area, at 16-19 (hereinafter, “Horner Initial 

Investigation”); R. Horner (2007) Supplementary Investigation of the Feasibility and Benefits of 

Low-Impact Site Design Practices (“LID”) for the San Francisco Bay Area, at 3-5 (hereinafter, 

“Horner Supplementary Investigation”); See also, NRDC letter to San Francisco Regional Board 

re: Comments on February 11, 2009 Draft San Francisco Bay Municipal Regional Stormwater 

NPDES Permit, April 3, 2009. 

 
5
 The Draft Proposal would likewise exempt all designated Special Projects from any 

requirement to participate in the MRP‟s alternative compliance programs, including the 

requirement to perform offsite mitigation or provide payment of in-lieu fees under section 

C.3.e.1. 
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1. The Draft Proposal Fails to Provide Support for Water Quality Benefits 

Claimed to Arise from Development of Special Projects. 

 

Rather than proposing specific LID treatment reduction credits for different types of 

“Special Projects,” as specified in the MRP under section C.3.e.ii.(2), the Permittees propose 

instead to exempt all designated Special Projects from the MRP‟s LID requirements entirely.  

The Draft Proposal states that the benefits of “Smart Growth strategies . . . are expected to offset 

any potential for increases in pollutant loading that may result from allowing” Special Projects to 

use alternative compliance measures.  (Draft Proposal, at 20.)  However, the Draft Proposal 

provides no credible basis to support such a claim. 

 

The Draft Proposal claims that “[s]mart growth strategies . . . will achieve significant 

water quality benefits.”  (Id.)  The Proposal then cites to several reports, each of which point to 

benefits that can, generally speaking, be derived from smart growth development.  For example, 

the Draft Proposal points to a U.S. EPA report that states that “high density” development of 8 

houses per acre would produce approximately 20 percent less runoff annually than would 

medium density development of only 4 houses per acre. (See Draft Proposal, at 21.)
6
  While we 

would dispute the characterization of typical suburban development on 1/8 acre lots as “high 

density,” there is nothing to this finding that demonstrates that a 20 percent reduction in runoff 

will occur for any specific Special Project in particular, let alone that a benefit would accrue to 

justify a complete and total waiver from requirements to retain runoff onsite or to comply with 

the MRPs alternative compliance provisions.  Neither the Draft Proposal nor the studies it cites 

(either the EPA report or others cited on pages 21-24) point to specific, quantifiable pollutant 

load reductions that would occur as a result of smart growth or other development designated as 

Special Projects; the proposal in no way provides validation for its claim that “increases in 

pollutant loading” resulting from the proposed blanket waiver would be offset.  Effectively, the 

Draft Proposal provides no evidence of the true water quality benefits of smart growth. 

 

While we do not doubt that such benefits may exist for a particular project, the Draft 

Proposal‟s blanket waiver is simply not calibrated to ensure such benefits are achieved.  Nor 

does the Draft Proposal address the issue that, discussed in section A.3, below, many, if not a 

majority of designated Special Projects will be able to feasibly implement LID-based retention 

practices to address some or all of the required volume of runoff, obviating any claimed need for 

such a credit in the first place. 

 

 

 

 

                                                 
6
 Paradoxically, the Draft Proposal repeatedly claims that one of the benefits of smart growth or 

transit oriented development is that they can “reduce existing impervious surfaces,” but then 

proposes to exempt the redevelopment of existing impervious surfaces entirely from any 

requirement to actually do so. 
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2. The Draft Proposal Overstates the Effectiveness of Proposed Alternative 

Methods of Compliance in Reducing Stormwater Pollution. 

 

  Far from having been “proven capable of providing good stormwater treatment,” the 

proposed alternative practices the Draft Proposal advocates for represent a demonstrably inferior 

means of addressing stormwater pollution compared with LID practices that infiltrate, 

evapotranspire, or harvest and re-use runoff.  For instance, retaining the design storm volume 

onsite would prevent 100 percent of the runoff, and therefore, 100 percent of the pollutants in 

that runoff, from ever reaching receiving waters.  In contrast, under the Draft Proposal a Special 

Project could implement a vault-based system with conventional treatment BMPs (such as sand 

filters) that would only attenuate just slightly over half of the total suspended solids (TSS), 40% 

of the total zinc (TZn), and one-third of the total copper (TCu) and total phosphorous (TP) in that 

volume of runoff.
7
  For tree-box-type high-rate biofilters, the Draft Proposal acknowledges that it 

is unable to provide any conclusive data as to “whether effluent quality . . . is as good or better 

than effluent quality from a bioretention facility.”  (Draft Proposal, at 6.)  However, unless the 

tree box filter is designed with the same capacity to store and infiltrate or evapotranspire water as 

the bioretention system, it is unlikely to provide comparable performance.  As we have 

demonstrated in technical papers previously, full biotreatment systems utilizing an underdrain 

are likely to attenuate only 57 percent of TSS, 80 percent of TCu, 62 percent of TZn, and 78 

percent of TP
8
 even under optimum conditions, let alone when engineered to allow infiltration 

rates of up to 100 inches per hour.  Biotreatment systems with underdrains have additionally 

proven relatively ineffective for removal of total nitrogen or nitrate.
9
  Given the poor 

performance of these systems, even allowing partial treatment through such features all but 

guarantees high pollutant loads and concentrations in the resulting stormwater runoff, and refutes 

any claim that a blanket waiver will “achieve significant water quality benefits.” 

 

That Special Projects would be “[s]trongly encourage[d]” to implement retention 

practices is entirely insufficient (see Draft Proposal, at 6); this Language represents, at best, a 

toothless, hortatory suggestion that will not ensure Special Projects are developed in a manner 

that reduces stormwater pollution to the MEP.  The Regional Board should reject the Draft 

Proposal‟s claims regarding use of alternative practices and the proposal they purportedly 

support.  

                                                 
7
 R. Horner (2009) Assessment of Hydrologic and Water Quality Implications of 

Stormwater Management under Provisions of the San Francisco Bay Region Municipal Regional 

Stormwater NPDES Permit, at 4-5. 

 
8
 Id., at 2. 

 
9
 See, BASMAA (December 1, 2010) Draft Model Bioretention Soil Media Specifications-MRP 

Provision C.3.c.iii, at Annotated Bibliography section 3.0 (noting reduction of only 55 to 65 

percent of total Kjeldahl nitrogen and only 20 percent of nitrate).  We note as well that the Draft 

Proposal provides no specific design, performance, or sizing standards for these proposed 

alternative methods, meaning there is absolutely no assurance that they will serve to reduce 

pollution in an effective manner. 
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3. The Draft Proposal Fails to Articulate any Demonstrated Basis for a 

Blanket Waiver of the MRP’s LID Requirements. 

 

The MRP requires Regulated Projects to retain a specified volume of runoff onsite using 

LID practices that infiltrate, evapotranspire, or harvest and reuse rainfall, or, where these 

practices are technically infeasible to implement, to treat the runoff using biotreatment BMPs or 

by performing alternative compliance.  (MRP, section C.3.c.i.(2)(b).)  The Draft Proposal claims, 

without citation to data or other evidence, that “[d]evelopments where none of the methods 

prescribed by the Water Board are possible will include smart growth, high density, and transit 

oriented development.”  (Draft Proposal, at 1.)  The Draft Proposal then claims, again without 

support, that a blanket waiver from the MRP‟s LID requirements is necessary for all 

development in the above categories because the development “would otherwise likely be 

directed to the suburban fringe.”  (Draft Proposal, at 3.)  However, even disregarding their 

anecdotal nature, the Draft Proposal itself disqualifies these claims as the basis for any waiver. 

 

In numerous places, the Draft Proposal points out not that a complete (or even partial) 

exemption is required for these types of development, but that implementing the MRP‟s LID 

requirements will be entirely feasible.  The Draft Permit openly points out that “[i]nfiltration is 

feasible on some of these project sites,” that evapotranspiration “may be implementable for some 

projects, “ and that even though it may not be “universally applicable,” rainwater capture and 

reuse “may be implementable.”  (Draft Proposal, at 7.)  Even in the event none of these practices 

can be feasibly implemented, the Draft Proposal fully admits that “[b]iotreatment will be 

implementable on many projects.”  Yet, the Draft Proposal insists that a complete waiver is 

necessary in order to allow for Special Projects to be built.  As the Draft Permit states “none of 

the four permit prescribed LID-options . . . can be counted on to be feasible in every case.”  Draft 

Proposal, at 7 (emphasis added).)  “[I]t is possible,” the Draft Proposal states, “one or more 

projects proposed somewhere within the 76 regulated municipalities during the permit term 

would require a choice of additional options for stormwater treatment.”
10

  (Draft Proposal, at 9.)  

The implication being that, because meeting the MRP‟s LID requirements may be infeasible for 

some, or even one Special Project within the 76 municipalities subject to the MRP, no Special 

Project should be required to meet them.  This suggestion is poorly taken, and inconsistent with 

the requirements of the Clean Water Act‟s MEP standard. 

 

Aside from the total lack of support for the Draft Proposal‟s assertion that such an 

exemption is needed, the proposed waiver is, compared to other provisions nationally, a poorly 

crafted and crude instrument.  Even in other jurisdictions where “credits” are granted to smart 

growth projects, and with which we disagree over need for, these credits are a small fraction of 

the project‟s overall obligation (e.g., reduction of a project‟s onsite retention requirement by 

                                                 
10

 The Draft Proposal additionally ignores that even if this were the case, the project would be 

able to perform alternative compliance under section C.3.e.i. of the MRP. 
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20%).
11

  In California, multiple permits have declined to incorporate a credit system, finding 

instead that allowing the use of alternative compliance to meet the permit‟s LID requirements 

suffices to encourage or allow smart growth and urban infill projects to proceed.  For example, 

the Ventura County MS4 Permit introduces its alternative compliance provisions by stating 

explicitly that they are in place in specifically “[t]o encourage smart growth and infill 

development of existing urban centers” where onsite compliance with LID requirements may be 

technically infeasible.
12

 

 

Moreover, the criteria for commercial and mixed-use projects proposed for Special 

Project status under Category B are not especially strict when compared with other urban 

settings, and would not appear to warrant a credit; under the Draft Proposal, a project‟s FAR 

must be at least 2—i.e., it must be at least two stories tall without any tapering—not a difficult 

standard to meet in urban areas.
13

  (See Draft Proposal, at 9.)  In total, the Draft Proposal would 

ensure that a significant number of projects that are capable of meeting the MRP‟s LID 

requirements will provide stormwater management that is comparably lacking instead.  These 

deficiencies, apart from being inconsistent with federal and state law, will serve to hamstring the 

MRP‟s ability to move the Bay Area‟s many impaired watersheds toward compliance with water 

quality standards. 

 

4. The Draft Proposal’s Transit-Oriented Development Exemption Is 

Particularly Ill-Conceived and Would Potentially Exempt Numerous 

Regulated Projects from the MRP’s LID Requirements. 
 

Just as it was when originally proposed in the February 11, 2009 Draft MRP, the 

definition of “transit-oriented development” (“TOD”) presented by the Draft Proposal in the 

context of the MRP‟s area of coverage is overly broad and would allow the installation of 

stormwater management BMPs across the Bay Area that are far less protective of water quality 

than required under the MRP‟s LID standards. The definition suffers from two central problems. 

 

                                                 
11

 See, e.g., State of West Virginia (July 22, 2009) Department of Environmental Protection, 

Division of Water and Waste Management, General National Pollution Discharge Elimination 

System Water Pollution Control Permit, NPDES Permit No. WV0116025, at 14. 

 
12

 Los Angeles Regional Water Quality Control Board (July 8, 2010) Waste Discharge 

Requirements for Storm Water (Wet Weather)and Non-Storm Water (Dry Weather) Discharges 

From the Municipal Separate Storm Sewer Systems Within the Ventura County Watershed 

Protection District, County of Ventura, and the Incorporated Cities Therein, Order No. R4-2010-

0108, NPDES Permit No. CAS004002, at section 4.E.III.2.a. 

 
13

 Additionally, Special Project categories D, and E do not appear to comply with the categories 

allowed for LID Treatment Reduction Credits under the MRP. 
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First, and related to comments we submitted to the Regional Board during the MRP 

adoption process
14

 the requirement that a project be located within a half-mile of an “existing or 

planned transit hub and/or located within an area designated as a transit village . . .” would carve 

out large areas of the metropolitan Bay Area for waivers from LID requirements under the MRP.  

The percentage of land and, as a corollary, of development that would qualify for waivers is 

substantial.  The Draft Proposal identifies the amount of new or replaced surface under this 

category to be between “168 and 503 acres, or 5% to 15% of the total new or replaced 

impervious surface” for Regulated Projects under the MRP; up to 15 percent of all Regulated 

Projects would be 100 percent excused from meeting the MRP‟s key requirement for reducing 

stormwater pollution.  This analysis, while showing the extensive impact that such a blanket 

waiver would provide, is perhaps even conservative given the abundance of rail and bus lines in 

the region. 

 

There are, for instance, 19 BART stations within Alameda County alone.  Accounting for 

the close proximity of some stations to each other, the BART system in Alameda County would 

create approximately 13.5 square miles of waiver-eligible land, which includes considerable 

portions of downtown Oakland and Berkeley.
15

  This is 30% more than the entire land area of 

the City of Berkeley and doesn‟t even account for other rail stops, bus transfer stations, or ferry 

terminals in Alameda County, let alone transit hubs outside Alameda County but within the 

MRP‟s jurisdiction.
16

  Moreover, the TOD Special Projects designation would not set any 

restrictions on the type or attributes of development that would qualify for a complete waiver 

from the MRP‟s LID requirements.  Comparatively low density projects, that will contribute 

substantial volumes of stormwater runoff and associated pollutant loading, and for which it 

would be entirely feasible to implement LID-based retention practices, will be authorized to 

address stormwater by using demonstrably less effective practices, resulting in increased 

stormwater pollution.  This does not constitute reducing stormwater pollutant discharges to the 

maximum extent practicable. 

 

While the Draft Proposal identifies a group of environmental goals that may be furthered 

by TOD generally, such as reduced vehicle miles travelled or reduced “automobile-related 

pollutant impacts,” the document provides no credible reason, either technical or compliance-

                                                 
14

 NRDC letter to San Francisco Regional Board re: Comments on February 11, 2009  

Draft San Francisco Bay Municipal Regional Stormwater NPDES Permit, April 3, 2009, at 23-

24.  

 
15

 The radius of waiver eligibility around a transit station is a half-mile, meaning that the total 

area eligible for a waiver is Π(0.5)
2
 (approximately, 0.79 square miles).  With 19 BART stations 

in Alameda County, this has the potential to create 15 square miles of waiver-eligible land, but 

the short distances between some BART stations, particularly in downtown Oakland, creates an 

overlapping area of approximately 1.5 square miles.   

 
16

 Berkeley‟s land area is about 10.5 square miles.  See 

http://www.ci.berkeley.ca.us/ContentDisplay.aspx?id=7164.  
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based, to exempt such a huge area from the MRP‟s LID requirements.
17

  Unquantified 

assumptions about the overall environmental benefits of transit-oriented development are a 

severely lacking basis for any exemption. 

 

B. Conclusion 

 

 For the many aforementioned reasons, the Draft Proposal is ill-conceived, inadequately 

supported, and unlawful under federal and state law.  It requires broad and significant revisions, 

as well as more thorough documentation, to pass legal muster.  We urge the Regional Board to 

reject the Draft Proposal.  

 

 

Sincerely,    

    
Noah Garrison  Ian Wren 

Project Attorney  Staff Scientist 

Natural Resources Defense Council  San Francisco Baykeeper 

                                                 
17

 As discussed in section A.1., while the Draft Proposal points to the problems caused by 

automobile travel and benefits of TOD generally, it makes no specific claims as to the water 

quality benefits or the specific pollutant load reductions that will result from development of any 

Special Project or group of Special Projects.  
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O

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IX

75 Hawthorne Street
San Francisco, CA 94105-3901 h1P’Y refer to WTR-5

OCT 142011

Mr. Dale Bowyer
San Francisco Bay Regional Water Quality Control Board
1515 Clay Street, Suite 1400
Oakland CA 9612

RE: Bay Area Municipal Regional Stormwater Permit- Special Projects Proposal/LID
Treatment Reduction Credits Provision

Dear Mr. Bowyer:

Thank you for the opportunity to comment on the proposed amendments to the Municipal
Regional Stormwater Permit (MRP) for Treatment Reduction Credits for Special Projects in
accordance with provision C.3.e.ii.

As you are aware, EPA provided initial comment on the permittees’ draft proposal
(January 28, 2011 letter from David W. Smith to Dale Bowyer). At this time, EPA
recommended the permittees’ proposal be rejected due to deficiencies which EPA believed were
at odds with the requirements of the permit. EPA provided comments both on the specific
defmitions of each Project Category, as well as the proposed text rationale supporting the Project
Categories. EPA also raised concerns that the draft proposal exempted projects from the
permit’s LID provisions.

The revised proposal addresses many of the issues EPA raised in our initial comments.
We support the elimination of Project Categories D (retrofiting) and E (road widening) from the
special projects provisions. We also support the revised definitions of the remaining Project
Categories, which EPA believes will limit reduction credits to projects implementing smart
growth principles of high density development, transit oriented development, and infill
development. Under the new proposal, there are still projects that would be exempted from
implementing LID by receiving 100% reduction credits. We believe these credits should not
exceed 50%.

While EPA supports the proposed Project Categories, we encourage the Regional Board
to consider limiting the total reduction credit which may be applied to a site. As written, a site
may qualify for a 100% reduction credit if certain conditions are met: All projects in Category A
are provided 100% reduction credit, but are limited in size to ½ an acre. Projects in Category B
may receive 100% reduction credit if densities achieve> 3:1 FAR or> 75 DU/acre, and are
limited in size to 2 acres. Projects in Category C may receive 100% credit if a combination of
factors are met, including proximity to transit hub, high density, and minimized surface parking.
Projects in Category C do not have a size limitation.

Printed on Recycled Paper
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EPA believes all projects should be required to implement some LID measures and
should not receive 100% exemption from LID requirements. As noted in our comments during
the adoption of the MRP, EPA believes LiD requirements provide many water quality and non-
water quality benefits to address the increased pollutant loads generated from stormwater at
newly developed sites. While we support the tiered incentive approach to encourage smart
growth policies as consistent with the intent and language of the MURP, we also encàurage you
to establish an upper boundary of reduction credits that may be applied to a site. EPA would
suggest the Reduction Credit be limited to 50% for any site.

We appreciate the opportunity to provide comments on the implementation provisions of

the MRP. Please feel free to contact me at (415) 972-3464 if you would like to discuss these

comments.

Sincerely,

David W Smith, Manager
NPDES Permits Office

2
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STATE OF CALIFORNIA 
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 

SANTA ANA REGION 
 

ORDER NO. R8-2010-0033 
NPDES NO. CAS 618033 

 
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT AND  

WASTE DISCHARGE REQUIREMENTS FOR 
THE RIVERSIDE COUNTY FLOOD CONTROL AND WATER CONSERVATION 

DISTRICT, THE COUNTY OF RIVERSIDE, AND THE INCORPORATED CITIES OF 
RIVERSIDE COUNTY WITHIN THE SANTA ANA REGION 

 
AREA-WIDE URBAN RUNOFF MANAGEMENT PROGRAM 

 
The following Discharger(s) are subject to waste discharge requirements as set forth in 
this Order: 

 
Table 1.  Municipal Permittees (Dischargers) 
 
Principal Permittee Riverside County Flood Control and Water Conservation District (RCFC&WCD)* 

1. Beaumont  9. Moreno Valley 
2. Calimesa 10. Murrieta 
3. Canyon Lake    11. Norco 
4. Corona    12. Perris 
5. County of Riverside (County) 13. Riverside 
6. Hemet 14. San Jacinto 

Co–Permittees 

7. Lake Elsinore 15. Wildomar 
 8. Menifee  

 
The Principal Permittee and the Co-Permittees are collectively referred to as the 
Permittees or the Dischargers.    
 
 

Table 2. - Administrative Information 
 

This Order was adopted by the Regional Water Board on: January 29, 2010 
This Order will become effective on:  January 29, 2010 
This Order will expire on: January 29, 2015 
The U.S. Environmental Protection Agency (USEPA) and the California Regional Water Quality 
Control Board have classified this discharge as a major discharge. 
The Discharger must file a Report of Waste Discharge in accordance with Title 23, California Code of 
Regulations, as application for issuance of new waste discharge requirements no later than 180 days 
in advance of the Order expiration date. 
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IT IS HEREBY ORDERED, that this Order supersedes Order No. R8-2002-0011 except 
for enforcement purposes, and, in order to meet the provisions contained in Division 7 of 
the California Water Code (CWC) and regulations adopted there under, and the provisions 
of the federal Clean Water Act (CWA), and regulations and guidelines adopted there 
under, the Permittees must comply with the requirements in this Order. 

 
I, Gerard J. Thibeault, Executive Officer, do hereby certify that this Order No. R8-2010-
0033 with all attachments is a full, true, and correct copy of an Order adopted by the 
California Regional Water Quality Control Board, Santa Ana Region, on January 29, 2010. 

                       
                 __________________________________ 

  Gerard J. Thibeault, Executive Officer 
 

 

 

 

Intentionally Blank 
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I. FACILITY INFORMATION  
 
A. Each of the municipalities listed in Table 1, above, hereinafter called Permittees, owns 

and/or operates portions of the municipal separate storm sewer system (MS41), 
through which Urban Runoff is discharged into Waters of the United States (Waters of 
the US) that are located within the jurisdiction of the Santa Ana Regional Water Quality 
Control Board (Santa Ana Region).  The MS4 falls into one or more of the following 
categories: (1) a medium or large MS4 that services a population of greater than 
100,000 or 250,000 respectively; or (2) an MS4 which contributes to a violation of a 
Water Quality Standard; or (3) an MS4 which is a significant contributor of Pollutants to 
Waters of the US; or (4) an MS4 owned and/or operated by a small municipality that is 
interrelated to a medium or large municipality.  Section 402(p) of the CWA requires 
that discharges of Urban Runoff from MS4 be regulated under a National Pollutant 
Discharge Elimination System (NPDES) permit.    

B. This Order regulates the discharge of Pollutants in Urban Runoff from non-agricultural 
Anthropogenic sources from the MS4 that is owned and/or operated by the Permittees.  
The Permittees lack legal jurisdiction over discharges into their MS4 facilities from 
agricultural activities, State and federal facilities, public schools and hospitals, utilities, 
railroads, and special districts, Native American tribal lands, wastewater management 
agencies and other point and non-point source discharges otherwise permitted by the 
Regional Board.  The Regional Board recognizes that the Permittees should not be 
held responsible for discharges from such facilities or Pollutants in those discharges.     
However, to the extent that the Permittees authorize the connection of these 
discharges into their MS4s, this Order requires the Permittees  to provide  written 
notification of Water Quality Management Plan (WQMP) requirements for post-
construction best management practices (BMPs) and/or other applicable requirements 
of this Order.   A WQMP approved by the Permittee who owns the MS4 may constitute 
compliance with the General Construction Permit post construction Standards2 for the 
Permit Area.  

C. The Co-Permittees have established legal authority to control discharges into the MS4 
facilities that they own and/or operate.  As owners and/or operators of the MS4, the 
Permittees are responsible for discharges into their MS4 facilities to the extent of their 
legal authority.  The discharge of Pollutants into the MS4 may cause or contribute to, 
or threaten to cause or contribute to, a condition of Pollution in Receiving Waters.  
Federal regulations, 40 CFR 122.26(d)(2)(i), require the Permittees to control the 
discharge of Pollutants into the MS4 to the maximum extent practicable (MEP).  

 
 
1 Note:  Acronyms and capitalized terms used in this document are defined in Appendix 4. 
2 The State General Construction Permit Section Order No. 2009-0009-DWQ XIII 
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Certain activities and sources that generate Pollutants present in Urban Runoff may be 
beyond the ability of Permittees to prevent or eliminate.  Examples of these activities 
and sources include, but are not limited to:  emissions from internal combustion 
engines, brake pad wear and tear, atmospheric deposition, bacteria and wildlife 
(including feral cats and dogs) and leaching of naturally occurring nutrients and 
minerals from local soils.  This Order is not intended to address background or 
naturally occurring Pollutants or flows. 

 
D. The Permittees have identified Major Outfalls and have submitted maps of existing 

MS4 facilities. The Co-Permittees reported having approximately 269 miles of 
underground storm drains, and 95 miles of channels3.  The RCFC&WCD reported 
having 75 miles in underground storm drains and 59 miles of channels in the Permit 
Area. 

E. On February 5, 2008 Wildomar residents voted for cityhood and the city incorporated 
on July 1, 2008.  Menifee residents voted for cityhood on June 3, 2008 and the city 
incorporated on October 1, 2008.  Both cities in letters dated May 5 and May 6, 2009, 
respectively, have expressed their intent to be a Co-Permittee in this Order and for the 
purposes of this Order shall be considered as such.  Urban Runoff from the cities of 
Menifee, Murrieta and Wildomar discharges into watersheds within the Santa Ana 
Regional Board and the San Diego Regional Board jurisdictions.  Therefore, these 
cities are regulated by MS4 permits issued by both Regional Boards.  Urban Runoff 
from the County of Riverside and RCFC&WCD discharge into watersheds within the 
Santa Ana, San Diego and Colorado River Region Regional Board jurisdictions.  
Therefore, these entities are regulated by MS4 permits issued by three Regional 
Boards. 

F. The Permit Area contains 1,396 square miles or 19.1% of the 7,300 square miles 
within Riverside County and includes 15 of the 26 municipalities within Riverside 
County.  The more densely populated areas of Riverside County are located within the 
Santa Ana Regional Board’s jurisdiction. The population of the Permit Area was 
estimated at 1,237,388 as of January 1, 20064.  The California Department of Finance 
estimates that as of January 1, 2009, the population of Riverside County was 
2,107,6535.  Other portions of Riverside County are regulated by the San Diego and 
the Colorado River Basin Regional Boards.    

 
 
3 2008-2009 Permittee Santa Ana NPDES MS4 Annual Report. 
4 Section 3.3.1 of the 2007 ROWD (Western Riverside Council of Governments (WRCOG), 
Sub-regional Growth Forecast, Riverside County Projection (Revised Draft), November 22, 2006.) 
5 E-1 report dated April 30, 2009 (http://www.dof.ca.gov/research/demographic/reports/estimates/e-1/2008-
09/documents/E-1_2009%20Press%20Release.pdf). 
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II. FINDINGS 
 
The California Regional Water Quality Control Board, Santa Ana Region (hereinafter the 
“Regional Board”) finds that: 
 
A. BACKGROUND 
 

1. The Co-Permittees own and operate flood control facilities.  Some of the natural 
channels, streambeds and other drainage facilities that are generally considered as 
Waters of the U.S. have been converted to flood control facilities.  In such cases, 
where a natural streambed is modified to convey storm water flows, the 
conveyance system becomes both a MS4 and a Water of the US.  

2. The Permittees are currently discharging from the MS4 pursuant to Order No. R8-
2002-0011, NPDES Permit No. CAS 618033.  This Order renews Order No. R8-
2002-0011 and regulates discharges of Urban Runoff from the MS4 within 
Riverside County.   

3. On April 27, 2007, the RCFC&WCD, in cooperation with the County of Riverside, 
(the “County”) and the incorporated cities of Beaumont, Calimesa, Canyon Lake, 
Corona, Hemet, Lake Elsinore, Moreno Valley, Murrieta, Norco, Perris, Riverside, 
and San Jacinto, jointly submitted a permit renewal application, a Report of Waste 
Discharge (the “2007 ROWD”), to renew the NPDES permit for discharges of 
Urban Runoff from the MS4 in the Permit Area.  Subsequently, the cities of Menifee 
and Wildomar also signed letters of intent to include discharges from their MS4 
facilities under this MS4 Permit. The County and incorporated cities are hereinafter 
the “Co-Permittees”, and collectively with the Principal Permittee referred to as the 
"Permittees". The Permit Area  is shown in Appendix 1 and includes the urban 
areas and those portions of agriculture and open space as shown on Appendix 1 
that may convert to industrial, commercial, or residential use during the term of this 
Order.   

4. To more effectively carry out the requirements of this Order, the Permittees have 
agreed that the RCFC&WCD will continue as the Principal Permittee and the 
County and the incorporated cities within the Permit Area will continue as the Co-
Permittees. 

5. The Permittees submitted a revised Drainage Area Management Plan (“2007 
DAMP”) as contained in Appendix B of the 2007 ROWD.  The proposed DAMP 
identifies programs and policies, including best management practices (BMPs), to 
achieve Water Quality Standards in the Receiving Waters.  These BMPs can be 
organized into two categories: BMPs for existing facilities and BMPs for New 
Development and Significant Redevelopment.  Both categories include regulatory 
activities, public education programs, waste management, and operations and 
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maintenance activities.  The Permittees currently implement the 2006 DAMP.  With 
the adoption of this Order, the Permittees are required to implement the 2007 
DAMP.  The DAMP is a dynamic document that defines the MEP standard (see 
discussion of this term in the Glossary, Appendix 4) for the Permittee activities and 
is incorporated by reference as an enforceable element of this Order.   

6. This Order requires the Permittees to revise the DAMP and associated documents 
to incorporate new MS4 Permit requirements which include recommendations from 
the 2007 ROWD.  Future modifications of the DAMP, once approved by the 
Regional Board Executive Officer6, are also enforceable elements of this Order. 

7. During the Third Term Permit, Regional Board staff conducted an evaluation of 
each of the Permittees’ Urban Runoff programs.  This evaluation indicated that 
most of the Permittees lacked proper documentation of procedures and policies for 
implementation of various elements of their Urban Runoff program.  This Order 
requires each Permittee to develop a Local Implementation Plan (LIP) that 
documents its internal procedures for implementation of the various program 
elements described in the DAMP and this Order.   

8. On July 13, 1990, the Regional Board adopted the first term Riverside County MS4 
permit, Order No. 90-104 (NPDES No.  CA 8000192).  On March 8, 1996, the 
Regional Board renewed Order No. 90-104 by adopting the second term Riverside 
County MS4 permit, Order No. 96-30 (NPDES No. CAS618033).  On October 25, 
2002, the Regional Board renewed Order No. 96-30 by adopting the third term MS4 
permit, Order No. R8-2002-0011(NPDES No. CAS618033).  

9. This Order renews Order No. R8-2002-0011 (NPDES No. CAS618033), and 
regulates discharges of Urban Runoff from the MS4 within the Permit Area in 
Riverside County.  This Order is the fourth term permit and is intended to regulate 
the discharge of Pollutants in Urban Runoff from non-agricultural Anthropogenic 
activities and sources under the jurisdiction of and/or maintenance responsibility of 
the Permittees and is not intended to address background or naturally occurring 
Pollutants or flows.  

10. The Santa Ana River Basin is the major watershed within the Santa Ana Region.  
The Regional Board and the Permittees recognize the importance of watershed 

 
 
6 The Executive Officer shall provide members of the public with notice and at least a 30-day comment 
opportunity for all documents submitted in accordance with this Order.  If the Executive Officer, after 
considering timely submitted comments, concludes that the document is adequate or adequate with 
specified changes, the Executive Officer may approve the document or present it to the Board for its 
consideration at a regularly scheduled and noticed meeting.  If there are significant issues that cannot be 
resolved by the Executive Officer, the document will be presented to the Board for its consideration at a 
regularly scheduled meeting. 
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management initiatives and regional planning and coordination in the development 
and implementation of programs and policies related to water quality protection.   

11. It is recognized that in some cases MS4 facilities are used to convey Urban Runoff 
to sub-regional or regional Treatment Control BMPs or may incorporate regional 
BMPs directly.  The Regional Board recognizes this appropriate strategy for 
treatment provided that Waters of the US are not used to convey Pollutants.  
Further, such BMPs are not considered MS4 or Waters of the US.   

12.  A number of regional and watershed-wide efforts are underway in which the 
Permittees are active participants.  The Regional Board also recognizes that, in 
certain cases, diversion of funds targeted for certain monitoring programs to 
regional monitoring programs may be necessary. The Executive Officer is 
authorized to approve, after proper public notification and consideration of all 
comments received, reallocation of resources to the watershed management 
initiatives and regional planning and coordination programs and regional monitoring 
programs.   

13. The Permittees are required to submit all documents, where appropriate, to the 
Regional Board in an electronic format.  All such documents will be posted at the 
Regional Board’s website and all interested parties will be notified.  In addition, the 
website will include the administrative and civil procedures for appealing any 
decision made by the Executive Officer.  Some Urban Runoff issues, such as 
monitoring, public education, and training can be more effectively addressed on a 
regional or statewide basis thereby increasing program consistency and efficiency.  
This Order encourages continued participation in such programs and policies. 

B. LEGAL AUTHORITIES 

1. This Order Is issued pursuant to Section 402 of the CWA, the Porter-Cologne 
Water Quality Control Act (Division 7 of the Water Code, commencing with Section 
13000), applicable State and federal regulations, all applicable provisions of 
statewide Water Quality Control Plans and Policies adopted by the State Water 
Resources Control Board (State Board), the Water Quality Control Plan for the 
Santa Ana River Basin adopted by the Regional Board (Basin Plan), the California 
Toxics Rule (CTR), and the California Toxics Rule Implementation Plan.  This 
Order also serves as Waste Discharge Requirements (WDRs) pursuant to Article 4, 
Chapter 4, Division 7 of the Water Code (commencing with Section 13260). 

2. This Order is consistent with the following precedential Orders adopted by the State 
Board addressing municipal storm water NPDES Permits:  Order 99-05-DWQ 
(Petition of Environmental Health Coalition/Receiving Water Limitation Language 
for Municipal Storm Water Permits), Order WQ-2000-11 (Petitions Bellflower, City 
of Arcadia, Western States Petroleum Association, Review of RWQCB and Its 
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Executive Officer Pursuant to Order 96-054, Permit for Municipal Storm Water and 
Urban Run-Off Discharges within Los Angeles County), Order WQ 2001-15 (In the 
Matter of the Petitions of Building Industry Association of San Diego County and 
Western States Petroleum Association), and Order WQO 2002-0014 (Petitions of 
Aliso Viejo, et al/Order to stay provision F.5.f of the permit and part of last sentence 
of Finding 26, permit issued by San Diego Regional Water Quality Control Board). 

3. Consistent with the State Board’s orders, this Order requires the Permittees to 
comply with the applicable Water Quality Standards, which is to be achieved 
through an iterative approach requiring the implementation of increasingly more 
effective BMPs until Water Quality Standards are not impaired by Urban Runoff.  
All MS4 permits issued in California specify certain minimum BMPs and incorporate 
an iterative process that requires increasingly more effective BMPs if the Water 
Quality Standards are not met.   

4. The federal Clean Water Act established a national policy designed to help 
maintain and restore the physical, chemical and biological integrity of the nation’s 
waters.  In 1972, the CWA established the NPDES permit program to regulate the 
discharge of Pollutants from Point Sources to Receiving Waters.  From 1972 to 
1987, the main focus of the NPDES program was to regulate conventional Pollutant 
sources such as sewage treatment plants and industrial facilities.  As a result, on a 
nationwide basis, non-point sources, including agricultural runoff and Urban Runoff, 
now contribute a larger portion of many kinds of Pollutants than the more 
thoroughly regulated sewage treatment plants and industrial facilities. 

5. Studies conducted by the USEPA, the states, counties, cities, flood control districts 
and other entities dealing with Urban Runoff indicate that the following are major 
sources of Urban Runoff Pollution nationwide: 

a. Industrial Facilities where appropriate Pollution Prevention and BMPs are not 
implemented; 

b. Construction Sites where erosion and sediment controls and BMPs are not 
implemented; and, 

c. Runoff from urbanized areas. 

6. The 1987 amendments to the CWA added Section 402(p) that required the USEPA 
to develop permitting regulations for storm water discharges from MS4 and from 
Industrial Facilities, including construction sites.  The USEPA promulgated the final 
Phase I storm water regulations on November 16, 1990.  Neither the 1987 
amendments to the CWA nor the Phase I storm water regulations (40 CFR Part 
122) have been amended since their effective dates. 
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7. Prior to the USEPA's promulgation of the final storm water regulations, three 
counties (Orange, Riverside, and San Bernardino) and their incorporated cities 
located within the Regional Board’s jurisdiction requested area-wide NPDES MS4 
permits. These area-wide MS4 NPDES  permits are: 

a. Orange County, NPDES No. CAS 618030 
 
b. Riverside County, NPDES No. CAS 618033 
 
c. San Bernardino County, NPDES No. CAS 618036 

 
8. Consistent with the CWA and the USEPA regulations promulgated pursuant 

thereto, the State Board and the Regional Board have adopted a number of permits 
to address Pollution from the sources identified in Finding 5, above.  Industrial 
activities (as defined in 40 CFR 122.26(b)(14)) including construction activities on 
one or more acres are to be covered under one of the following permits and those 
individuals or entities that engage in such activities are required to secure 
permission to engage in such identified activities pursuant to the provisions of one 
of the following permits: 

a. State Board Order No. 97-03-DWQ, for storm water runoff from industrial 
activities (NPDES No. CAS000001), (the “General Industrial Activities Storm 
Water Permit”).   

 
b.  State Board Order No. 99-08-DWQ, for storm water runoff from construction 

activities (NPDES No. CAS000002), (the “General Construction Activity Storm 
Water Permit”). Order No. 99-08- DWQ was amended by State Board 
Resolution No. 2001-046 on April 26, 2001, to incorporate monitoring provisions 
as directed by the Superior Court, County of Sacramento.  This Order was 
renewed on September 2, 2009 by State Board Order No. 2009-0009-DWQ.  
The requirements of Order No. 2009-0009-DWQ will be effective July 1, 2010. 

 
c.  State Board Order No. 99-06-DWQ (NPDES No. CAS000003) for storm water 

runoff from facilities (including freeways and highways) owned and/or operated 
by the California Department of Transportation (“Caltrans”). 

 
d.  State Board Order No. 2003-0007-DWQ, for discharges of storm water runoff 

associated with small linear underground/overhead construction projects 
(NPDES No. CAS000005), (the “General Permit-Small Linear Underground 
Projects).  After July 1, 2010, most linear construction projects will be regulated 
under State Board Order No. 2009-0009-DWQ. 

 
e. The Regional Board also issues individual storm water NPDES permits for 

certain Industrial Facilities within the Santa Ana River watershed.  Currently 
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there is only one individual storm water NPDES permit that has been issued by 
the Regional Board for an Industrial Facility (March Air Reserve Base) located 
within the Permit Area.  Additionally, the Regional Board has issued NPDES 
permits for a number of facilities that discharge process wastewater and storm 
water; storm water discharge requirements are included in such a facility’s 
NPDES permit. 

9. Section 402(p) of the CWA establishes two different performance standards for 
storm water discharges.  NPDES MS4 permits require controls to reduce the 
discharge of Pollutants to the MEP.  NPDES permits issued for industrial storm 
water discharges (including construction activities) must meet Best Available 
Technology (BAT) and Best Conventional Pollutant Control Technology (BCT)   
standards.  The CWA and the USEPA regulations allow each state the flexibility to 
decide what constitutes the MEP. 

10. This Order does not constitute an unfunded mandate subject to subvention under 
Article XIII.B, Section (6) of the California Constitution for several reasons, 
including the following: 

a. This Order implements federally mandated requirements under CWA Section 
402(p)(3)(B).  (33 USC § 1342(p)(3)(B)). 
 

b. The Permittees’ obligation under this order are similar to, and in many respects 
less stringent than, the obligations of non-governmental dischargers who are 
issued NPDES permits for storm water discharges. 

 
c. The Permittees have the authority to levy service charges, fees, or assessments to 

pay for compliance with this Order7. 
 
d. The Permittees requested permit coverage in lieu of compliance with the complete 

prohibition against the discharge of Pollutants contained in federal Clean Water 
Act Section 301, subdivision (a).  (33 USC § 1311(a)).       

 
11. Section 13225 of the CWC identifies the Regional Board as being the enforcement 

authority for NPDES permits, including the Industrial General Permit, and the 
Construction General Permit which are collectively referred to as the “General 
Stormwater Permits.”  However, in many areas, the Industrial Facilities and 
Construction Sites discharge directly into MS4 facilities owned and operated by the 
Permittees.  These Industrial Facilities and Construction Sites are also regulated 
under local ordinances and regulations.  The Permittees and Regional Board staff 
work together to avoid duplicative efforts in regulating these facilities.  As part of 

 
 
7 Voter approval may be required for new tax levies.   
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this coordination, the Permittees have been notifying Regional Board staff when 
they observe, during their routine activities, conditions that result in a threat or 
potential threat to water quality, or when a required Industrial Facility or 
Construction Site fails to obtain coverage under the appropriate General 
Stormwater Permit. 

12. This Order does not authorize any act that results in the taking of a threatened or 
endangered species or any act that is now prohibited, or becomes prohibited in the 
future, under either the California Endangered Species Act (Fish and Game Code 
Sections 2050 to 2097) or the Federal Endangered Species Act (16 U.S.C.A. 
Sections 1531 to 1544).  This Order requires compliance with Effluent Limits, 
Receiving Water Limits, and other requirements to protect the Beneficial Uses of 
Waters of the US.  The Permittees are responsible for meeting all requirements of 
the applicable Endangered Species Act. 

13. The Permittees may petition the Regional Board to issue a separate NPDES permit 
to any discharger of Non-storm Water into MS4 facilities that they own or operate. 

14. The Regional Board has considered anti-degradation requirements, pursuant to 40 
CFR 131.12 and State Board Resolution No. 68-16, for this discharge.  The 
Regional Board finds that the Urban Runoff regulated under this Order is consistent 
with the federal and state anti-degradation requirements and a complete 
anti-degradation analysis is not necessary.  This Order requires the continued 
implementation of programs and policies to reduce the discharge of Pollutants in 
Urban Runoff.  This Order includes additional requirements to control the discharge 
of Pollutants in Urban Runoff from “Significant Redevelopment,” and “New 
Development,” as defined in Finding II.G. and Section XII of this Order. 

C.  RATIONALE FOR REQUIREMENTS 

1. The Regional Board developed the requirements in this Order based on information 
submitted as part of the 2007 ROWD (including the 2007 DAMP), monitoring and 
reporting data, program audits, and other available information and consistent with 
the CWA, CWC and regulations adopted thereunder.   

2. The Fact Sheet (Appendix 6) which contains additional background information and 
rationale for requirements specified in this Order is hereby incorporated into this 
Order and constitutes part of the Findings for this Order.  Appendices 1 through 5 
and 7 are also incorporated into this Order. 

D. CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA) 
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1. Under Water Code Section 13389, this action to adopt an NPDES permit is exempt 
from the provisions of CEQA, Public Resources Code Sections 21100 -21177 
(County of Los Angeles v. California State Water Resources Control Board [2006] 
142 Cal Appl. 4th 985, mod. [Nov. 6, 2006, B184034] 50 Cal. Rptr 3rd 619, 632-
636).   This action also involves the re-issuance of WDRs for existing facilities and 
as such, is exempt from the provisions of CEQA (commencing with Section 21100) 
in that the activity is exempt pursuant to Title 14 of the California Code of 
Regulations Section 15301.  

 
2. Compliance with this Order and the DAMP does not necessarily constitute mitigation 

that is sufficiently specific to satisfy the requirements of CEQA with regards to 
projects. The intent of the DAMP, WQMP, Storm Water Pollution Prevention Plan 
(SWPPP) and other programs and policies incorporated into this order is to minimize 
the impacts from a specific project to a level that is below significance as defined in 
CEQA.    

 
E. DISCHARGE CHARACTERISTICS 

1. This Order regulates Urban Runoff from areas under the jurisdiction of the 
Permittees.  The term Urban Runoff as used in this Order includes storm water 
runoff, snowmelt runoff and surface runoff and drainage as defined in Appendix 4.    

2. Pollutants in Urban Runoff can threaten and adversely affect human health and the 
environment.  Human illnesses have been clearly linked to recreating near storm 
drains flowing into coastal waters8.  Also, Pollutants in Urban Runoff can 
bioaccumulate in receiving waters in the tissues of invertebrates and fish and 
eventually consumed by humans and other animals. 

3. Urban Runoff can carry Pollutants described in the Fact Sheet to rivers, streams, 
and lakes within the Permit Area (collectively the “Receiving Waters”).  In addition, 
although infrequently, Urban Runoff from the Permit Area can carry these 
Pollutants to other receiving waters such as the Pacific Ocean.  

4. Management of Dry Weather discharges resulting from urbanization provides an 
opportunity to promote water conservation as well as address water quality.   

5. The Co-Permittees discharge Urban Runoff into lakes, drinking water reservoirs, 
rivers, streams, creeks, and tributaries thereto within the Upper Santa Ana River, 
Middle Santa Ana River, and San Jacinto hydrologic units within the Santa Ana 
Region, as shown in Tables 3a and 3b.  Some of the Receiving Waters have been 
designated as Impaired by the Regional Board and the USEPA pursuant to CWA 
Section 303(d).   

 
 
8 The Santa Monica Bay Restoration Project, Epidemiology Study, 1996. 
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Table 3a – Receiving Waterbodies and Municipal Dischargers: 
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Moreno Valley                  
Murrieta                  
Norco                  
Perris                  
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  Direct Discharge of MS4 to Receiving Water                                                                                                 
 Tributary to Receiving Water 
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Table 3b. Beneficial Uses and 2006 CWA Section 303(d) Impaired Waters 
 

Watershed Management 
Areas in Riverside County Hydraulic Unit  

Beneficial Uses 

Upper Santa Ana River   
Santa Ana River, Reach 3,  801.21, 801.25, 

801.27,  
 AGR, GWR, REC1, REC2, WARM,  
WILD, RARE, SPWN 

Santa Ana River, Reach  4 801.27, 801.44 GWR, REC1, REC2, WARM,  
WILD, SPWN 

Temescal Creek – Reach 1 801.25 REC1, REC2, WARM, WILD  
Temescal Creek – Reach 2 801.32, 801.25 INTERMITTENT - AGR, IND, GWR, 

REC1, REC2, LWARM 
Temescal Creek – Reach 3 

See Lee Lake 
  

Temescal Creek – Reach 4 801.34 RARE, INTERMITTENT - AGR, GWR, 
REC1, REC2, WARM, WILD 

Temescal Creek – Reach 5 801.35 AGR, GWR, REC1, REC2, WARM, WILD, 
RARE 

Temescal Creek – Reach 6 801.35 INTERMITTENT - GWR, REC1, REC2, 
WARM, WILD 

Coldwater Canyon Creek 801.32 MUN, AGR, GWR, REC1, REC2, WARM, 
WILD 

Bedford Canyon Creek 801.32 INTERMITTENT - GWR, REC1, REC2, 
WARM, WILD 

Dawson Canyon Creek 801.32 MUN, GWR, REC1, REC2, WARM, WILD 
Day Creek 801.21  MUN,PROC, GWR, REC1, REC2, 

COLD, WILD 
San Sevaine Creek 801.21 INTERMITTENT - MUN, GWR, REC1, 

REC2, COLD, WILD 
San Timoteo Wash Reach 3 801.62 IGWR, REC1, REC2, WARM,  

WILD, RARE 
Little San Gorgonio Creek & 

Tributaries 
801.62, 801.63, 
801.69 

MUN, GWR, REC1, REC2, COLD, WILD 

Sunnyslope Channel 801.27, MUN, REC1, REC2, WARM, WILD, 
SPWN 

Tequesquite Arroyo (Sycamore 
Creek) 

801.27, GWR, REC1, REC2, WARM, WILD, 
SPWN 

Chino Basin/ 
Middle Santa Ana 

  

Chino Creek, Reach 1A 801.21 REC1, REC2, WARM, WILD, RARE 
Chino Creek, Reach 1B 801.21 REC1, REC2, WARM, WILD, RARE 
Mill Creek (Prado Area) 801.25 REC1, REC2, WARM, WILD, RARE 
Cucamonga Creek – Reach 1 801.21 GWR, REC1, REC2, LWARM, WILD 
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Watershed Management 
Areas in Riverside County Hydraulic Unit  

Beneficial Uses 

San Jacinto  
San Jacinto River reaches 1 
and 6  

802.31, 802.32 & 
802.21 

INTERMITTENT - MUN, AGR, GWR, 
REC1, REC2, WARM, WILD 

San Jacinto  
San Jacinto River reaches 3-5 

802.11, 802.14, 
802.21, 

INTERMITTENT - AGR, GWR, REC1, 
REC2, WARM, WILD 

San Jacinto  
San Jacinto River reach 2 
See Canyon Lake 

  

San Jacinto  
San Jacinto River reach 7 

802.21 MUN, AGR, GWR, REC1, REC2,  
COLD, WILD 

- Bautista Creek 
 

802.21, 802.23 MUN, AGR, GWR,  REC1, REC2, COLD, 
WILD 

Strawberry Creek 802.21 MUN, AGR, GWR, REC1, REC2, COLD,  
WILD 

Fuller Mill Creek 802.22 MUN, AGR, GWR, REC1, REC2, COLD,  
WILD 

Stone Creek 802.21 MUN, AGR, GWR, REC1, REC2, COLD,  
W ILD 

Salt Creek 802.12 INTERMITTENT - REC1, REC2, WARM, 
WILD 

Logan, Black Mtn, Juaro 
Canyon, Indian, Hurkey, 
Poppet and Protrero Creeks, 
and other Tributaries to these 
Creeks 

802.21, 802.22 INTERMITTENT - MUN, AGR, GWR, 
REC1, REC2, WARM, WILD 

Lakes   
Lake Elsinore 802.31 REC1, REC2, WARM, WILD 
Canyon Lake 802.11 MUN, AGR, GWR, REC1, REC2, WARM, 

WILD 
Lake Hemet 802.22 MUN, AGR, GWR, POW, REC1, REC2, 

WARM, COLD, WILD, SPWN 
Lake Fulmor 802.21 MUN, AGR, REC1, REC2, WARM, 

COLD, WILD 
Lake Perris 802.11 MUN, AGR, IND, PROC, GWR, REC1, 

REC2, COMM, WARM, COLD,  WILD 
Lake Evans 801.27 REC1, REC2, WARM, COLD, WILD 
Lake Mathews 801.33 MUN, AGR, IND, PROC, GWR, REC1, 

REC2, WARM, WILD, RARE 
Lee Lake 801.34 AGR, IND, GWR, REC1, REC2, WARM,  

WILD 
Mockingbird Reservoir 801.26 AGR, REC1, REC2, WARM, WILD 

 
AGR: Agricultural Supply; MUN: Municipal and Domestic Supply; GWR: Groundwater Recharge; IND – Industrial Service Supply, POW – 
Hydropower generation, REC1: Water Contact Recreation; REC2: Non-Contact Water Recreation; WARM: Warm Freshwater Habitat; 
LWARM: Limited Warm Freshwater Habitat, COLD - Cold freshwater habitat, WILD: Wildlife Habitat, RARE – Rare threatened or endangered 
species.  SPWN – Spawning, reproduction and development waters. 
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6. Urban Runoff is defined in the Glossary (Appendix 4).  It includes those discharges 

from residential, commercial, industrial, and construction areas within the Permit 
Area and excludes discharges from Open Space9, feedlots, dairies, farms and 
agricultural fields.  Urban Runoff consists of storm water and “authorized non-storm 
water” (see Section VI) surface runoff from drainage sub-areas with various, often 
mixed, land uses within all of the hydrologic drainage areas that discharge into the 
Receiving Waters.  In addition to Urban Runoff, the MS4 regulated by this Order 
receives flows from Open Space, agricultural activities, state and federal properties 
and other non-urban land uses not under the control of the Permittees.  The quality 
of the discharges from the MS4 varies considerably and is affected by, among 
other things, past and present land use activities, basin hydrology, geography and 
geology, season, the frequency and duration of storm events, and the presence of 
past or present illegal and allowed disposal practices and Illicit Connections. 

7. Pathogens (from sanitary sewer overflows, septic system leaks, and spills and 
leaks from portable toilets, pets, wildlife, and human activities) can impact water 
contact recreation and non-contact water recreation.  Floatables (from trash) are an 
aesthetic nuisance and can be a substrate for algae and insect vectors.  Oil and 
grease can coat birds and aquatic organisms, adversely affecting respiration and/or 
thermoregulation.  Other petroleum hydrocarbon components may cause Toxicity 
to aquatic organisms and may impact human health.  Suspended and settleable 
solids (from sediment, trash, and industrial activities) may be deleterious to benthic 
organisms and may cause anaerobic conditions to form.  Sediments and other 
suspended particulates may cause turbidity, clog fish gills and interfere with 
respiration in aquatic fauna.  They may also screen out light, hindering 
photosynthesis and normal aquatic plant growth and development.  However, it is 
recognized that storm flows from non-urbanized areas such as national forest, state 
parks, wilderness, and agriculture, as shown on Appendix 1, naturally exhibit high 
levels of suspended solids due to climate, hydrology, geology and geography.10  
Toxic Substances from pesticides, petroleum products, metals, and industrial 
wastes can cause acute and/or chronic Toxicity, and can bioaccumulate in 
organisms to levels that may be harmful to human health.  Nutrients (from fertilizer 
use, fire fighting chemicals, decaying plants, confined animal facilities, pets, and 
wildlife) may cause excessive algal blooms.  These blooms may lead to problems 
with taste, odor, color and increased turbidity, and may depress the dissolved 
oxygen content, leading to fish kills.                                                                                                

 
 
9 Only includes Open Space in strictly unurbanized areas.  See Glossary definition of Urban Runoff. 
10 Riverside County Flood Control and Water Conservation District's "Hydrology Manual," dated April 1978 
and page II-4 of "Santa Ana River, Design Memorandum No. 1, Phase II GDM on the Santa Ana River 
Mainstem, including Santiago Creek, Volume 2, Prado Dam." dated August 1988 and D.I. Inman & S.A. 
Jenkins "Climate Change and the Episodicity of Sediment Flux in Small California Rivers," Journal of 
Geology, Volume 107, pp. 251-270, 1999. 
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8. Bacteria and nutrients are the Pollutants of Concern for a majority of the inland 
waters that are listed under the 303(d) list of Impaired Waterbodies or an adopted 
Total Maximum Daily Load (TMDL).  This Order requires the Permittees to identify 
sources of bacteria and nutrients in Urban Runoff to their MS4 and to control those 
Pollutant sources.     

9. Recent information11 shows that plastic wastes and materials released to surface 
water bodies can harm aquatic species by entanglement or ingestion.  This Order 
requires the Permittees to consider facilities that handle nurdles12 as a high priority 
site for inspection, and outreach.  Nurdles are a major contributor to marine debris.  
During a three month study of Orange County researchers found them to be the 
most common beach contaminant13.  Nurdles comprised roughly 98% of the beach 
debris collected in a 2001 Orange County study. 

10. The Permittees’ water quality monitoring data submitted to date document a 
number of exceedances of Water Quality Objectives for various Urban Runoff-
related Pollutants (fecal coliform bacteria, nutrients, total suspended solids, 
turbidity, metals, etc.) at various watershed monitoring stations. 

11. This Order includes requirements for control of Dry Weather flows from Permittee 
activities that may cause an exceedance of Water Quality Objectives in Receiving 
Waters for Total Dissolved Solids (TDS) or total inorganic nitrogen (TIN).  Storm 
water was considered to be an insignificant source for nitrogen/TDS in 
groundwater.    

12. The Permittees’ 2003-2004, 2004-2005, 2005-2006, 2006-2007 and 2007-2008 
Annual Reports indicate exceedances of Water Quality Objectives for each core 
MS4 monitoring station discussed in a through g, below.  The Permittees have 
identified nutrients and bacteria as priority constituents for initial corrective actions. 

a. Corona Storm Drain (40) - Six samples were collected and analyzed for fecal 
coliforms.  Three samples were collected in the Dry Season and three during 
Wet Weather events.  All samples analyzed exceeded bacteria (as fecal 
coliform) Water Quality Objectives with a maximum value of 160,000 MPN fecal 
coliforms.   Boron analyses exceeded  Water Quality Objectives of 0.75 mg/L in 

 
 
11 http://www.bestlifeonline.com/cms/publish/health-fitness/Our_oceans_are_turning_into_plastic_are_we_2_printer.shtml, (alternative 
reference: 
http://rstb.royalsocietypublishing.org/search?fulltext=entanglement+and+ingestion&sortspec=date&submit=Submit&andorexactfulltext=
phrase) 
 
 
12 A nurdle is a plastic pellet, also known as pre-production plastic pellet or plastic resin pellet.   
13 Moore, Charles (2002). "A comparison of neustonic plastic and zooplankton abundance in Southern 
California’s coastal waters and elsewhere in the North Pacific". Algalita Marine Research Foundation. 
http://www.mindfully.org/Plastic/Ocean/Marine-Debris-Panel30oct02.htm. 
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one out of eighteen samples collected (0.78 mg/L).  Six samples were collected 
and analyzed for Total Dissolved Solids (TDS) in 2003-2004.   All samples were 
below the Temescal Creek and Santa Ana River Reach 3 Water Quality 
Objectives of 800 mg/L/700 mg/L TDS (respectively) and only one (11 mg/L) of 
ten samples (2005-2008) exceeded the 10 mg/L total nitrogen objective. 

b. Sunnymead Channel (316) - Three samples were collected during Wet Weather 
events and analyzed for fecal coliforms in this time frame.  All samples were 
greater than 5000 MPN and exceeded bacteria Water Quality Objectives of 200 
or 400 MPN fecal coliforms.  Two samples were collected during Wet Weather 
events and analyzed for TDS and were below the Water Quality Objective of 
700 mg/L for Canyon Lake.  Total nitrogen values in all ten samples collected 
during Wet Weather events were below the Water Quality Objective of 8 mg/L.   

c. Hemet Channel (318) - All four Wet Weather samples were detected at greater 
than 7000 MPN  and exceeded the bacteria  Water Quality Objective of 200 or 
400 MPN for fecal coliforms.   As Salt Creek does not have numeric objectives 
for TDS, the Receiving Water for Salt Creek is Canyon Lake with an objective of 
700 mg/L TDS.  All eighteen samples collected during Wet Weather events and 
analyzed for TDS were below the Canyon Lake Water Quality Objective.  Total 
nitrogen values in all nine samples collected during Wet Weather events were 
below the Water Quality Objective of 8 mg/L.   

d. Magnolia Center (364) – Eleven out of thirteen samples (3-Wet Weather 
samples [>160000 MPN maximum concentration] and 10 dry [5000 MPN 
maximum]) collected exceeded the Water Quality Objective for fecal coliform 
(200 or 400 MPN MPN).  Two (both collected during Wet Weather events) out 
of thirty-four samples identified total nitrogen concentrations in excess of the 10 
mg/L Water Quality Objective.  The maximum concentration measured was 13 
mg/L.  Water Quality Objective of 700 mg/L TDS were exceeded in three out of 
eight samples analyzed.  The maximum TDS concentration was 930 mg/L TDS.   

e. University Wash Channel (702) – All three samples were detected at greater 
than 5000 MPN concentration and exceeded the fecal coliform Water Quality 
Objectives of 200 or 400 MPN.  The maximum concentration was 13,000 MPN.   
One (11 mg/L) out of sixteen samples analyzed for total nitrogen was above the 
Santa Ana River Reach 4  Water Quality Objective of 10 mg/L.  Ten samples 
analyzed for TDS were below  Water Quality Objective of 550 mg/L.     

f. North Norco Channel (707) – Three out of four samples (>16000 MPN 
maximum) analyzed for fecal coliform exceeded bacteria Water Quality 
Objective of 200 or 400 MPN fecal coliform.  Three (1300 mg/L maximum 
concentration dry, 900 mg/L wet) out of four samples analyzed for TDS were 
above the Santa Ana River-Reach 3  Water Quality Objective of 700 mg/L.  Two 
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samples were Dry Weather and two samples were Wet Weather.   One out of 
ten samples analyzed for total nitrogen exceeded the Water Quality Objective of 
10 mg/L for total nitrogen.         

g. Perris Line J Channel (752) – All four Wet Weather samples analyzed exceeded 
bacterial indicator  Water Quality Objective the highest value was 13,000 MPN 
fecal coliform.  Two of four samples analyzed for TDS exceeded the Water 
Quality Objective of 700 mg/L for Canyon Lake.  One out of twelve samples 
analyzed exceeded the Water Quality Objective of 8 mg/L for total nitrogen.  

13. The Permittees are participating in several studies in conjunction with the Storm 
Water Monitoring Coalition (SMC), Storm Water Quality Standards Task Force, the 
Lake Elsinore and Canyon Lake TMDL Task Force, the Middle Santa Ana River 
TMDL Task Force and Southern California Coastal Water Research Project 
(SCCWRP) to address the elevated fecal bacterial indicator levels.  Also, the 
Permittees are anticipating that the use of fecal bacterial indicator will be changed 
to E. coli and the reclassification of REC uses for several MS4 facilities in the near 
future.  However, E. coli data still indicates Water Quality Objective exceedances 
that will need to be addressed as part of the TMDL.   

14. The above monitoring results, the 303(d) list of Impaired Waterbodies and the 
approved TMDLs indicate that bacterial contamination is one of the persistent 
problems in Urban Runoff.  TMDL Implementation Plans including Urban Runoff 
Waste Load Allocations (WLAs) have been adopted by the Regional Board for the 
Middle Santa Ana River to address this problem.  It should be noted, however, that 
the work of the Storm Water Quality Standards Task Force is likely to result in 
changes to Recreational Water Quality Objectives and implementation measures, 
including the suspension of recreational standards during high flow events.  
Further, some MS4 facilities may be recategorized as REC 2 or REC X (REC 1 nor 
REC 2) pursuant to Use Attainability Analyses (UAAs). These changes will likely 
allow the Permittees to focus their TMDL compliance resources on bacterial 
contamination that is affecting recreational swimming areas used during the Dry 
Season as the highest priority. 

15. The Santa Ana River is the major Receiving Water in the Permit Area.  During non-
storm periods the flow in the River is dominated by effluent from POTW discharges.  
POTW discharges are regulated under NPDES permits issued by the Regional 
Board.  In addition, the quality of the Santa Ana River within the Upper Santa Ana 
sub-watershed is greatly influenced by runoff from agricultural activities.  Urban 
Runoff from the Permit Area constitutes a minor component of the Dry Weather 
flow in the Upper Santa Ana and San Jacinto sub-watersheds of the Santa Ana 
River.  However, Urban Runoff may be more polluted than POTW discharges and 
therefore a more significant concern based on monitoring results identified in the 
Annual Reports. 
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F. CWA SECTION 303(D) LISTED WATERBODIES AND TMDLS (ALSO SEE 

SECTION K) 
 

1. Water quality assessment conducted by Regional Board staff has identified a 
number of Beneficial Use Impairments due, in part, to Urban Runoff.  Section 
305(b) of the CWA requires the USEPA and each state that has been delegated 
NPDES permitting authority to routinely monitor and assess the quality of waters of 
their respective regions.  If this assessment indicates that Beneficial Uses are not 
met, then that waterbody must be listed under Section 303(d) of the CWA as an 
Impaired Waterbody.   

2. Based on the Regional Board’s 200614 water quality assessment a number of water 
bodies within the Permit Area are listed (see Table 4, below) as Impaired pursuant 
to Section 303(d).   

Table 4 - Impaired Waterbodies 

Waterbody Pollutant Potential Sources Proposed TMDL 
Completion 

Santa Ana River, 
Reach 3, 

Pathogens Dairies Approved 2007 

Canyon Lake 

 

Nutrients Non-point Source Approved 2005 

 Pathogens Non-point Source Listing under 
evaluation 

Nutrients Non-point Source Approved 2005 Lake Elsinore 

 Unknown Toxicity 

PCBs 

Unknown 
Unknown Non-point Source  

2021 

2019 

Lake Fulmor Pathogens Unknown Non-point Source 2019 

Santa Ana River, 
Reach 4 

Pathogens Non-point Source 2019 

 
3. Federal regulations require that a total maximum daily load (TMDL) be established 

for each 303(d) listed waterbody for each of the Pollutants causing Impairment.  
The TMDL is the total amount of a Pollutant that can be discharged to a subject 
waterbody, while still enabling the waterbody to attain Water Quality Standards in 

                                                 
 
14 On April 24, 2009, the Regional Board adopted Resolution No. R8-2009-0032 approving the CWA Section 
305(b) Integrated Report/CWA Section 303(d) List of Impaired Waterbodies. Minor additional modifications 
were approved by the Regional Board on October 23, 2009.  When the revised list is approved by the State 
Board and the USEPA, the 2006 list will be updated.    
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the receiving water.  Attaining Water Quality Standards means that the receiving 
waterbody’s Water Quality Objectives are met and its Beneficial Uses are 
protected.  The TMDL is the sum of the individual WLAs for point source inputs, 
Load Allocations (LAs) for Non-Point Source inputs and natural background, and a 
margin of safety.  The TMDLs are one of the bases for limitations established in 
Waste Discharge Requirements. 
 

4. The Basin Plan amendment incorporating the Middle Santa Ana River Watershed 
Bacterial Indicator TMDLs (MSAR TMDL) was approved by the Regional Board on 
August 26, 2005 (Resolution No. R8-2005-0001), by the State Board on May 15, 
2006, by the state’s Office of Administrative Law on September 1, 2006, and by the 
USEPA on May 16, 2007.  
 

5. The MSAR TMDL established limits for Bacterial source Indicators for Santa Ana 
River (Reach 3), Chino Creek (Reaches 1 and 2), Prado Park Lake, Mill Creek 
(Prado Area), and Cucamonga Creek (Reach 1).  The MSAR TMDLs 
Implementation Plan identifies three sub-watersheds in Riverside County that drain 
to the Santa Ana River, Reach 3: 1) Riverside Watershed - Contributes surface 
drainage generally westward from the City of Riverside to the Santa Ana River; 2) 
Temescal Canyon watershed - Contributes surface drainage generally northward to 
Temescal Creek and then to the Santa Ana River; and 3) Chino Basin - The 
southeastern portion of the Chino Basin drains generally south to the Santa Ana 
River in Riverside County. 

 
6. The MSAR TMDLs specifies WLAs for Urban Runoff, and discharges from 

concentrated animal feeding operations.  LAs are specified for runoff from other 
types of agriculture and from natural sources (open space/undeveloped forest 
land).  WLAs and LAs are specified for both Dry Season discharges and Wet 
Season discharges, with separate compliance dates.   To protect REC1 Beneficial 
uses, the TMDL has WLAs for fecal coliform and E. coli.    The Basin Plan currently 
does not have an established Water Quality Objective for E. coli.  Stakeholders in 
the Santa Ana Region have formed the Storm Water Quality Standards Task Force 
(SWQSTF) to evaluate USEPA's bacterial indicator recommendations and 
appropriate recreational beneficial use designations for waterbodies throughout the 
Region.  The SWQSTF is expected to make recommendations for the adoption of 
alternative bacterial indicators such as E.coli, based on USEPA's "Ambient Water 
Quality Criteria for Bacteria - 1986". These and other recommendations of the 
SWQSTF are likely to result in changes to recreational Water Quality Objectives.  

 
7. The MSAR TMDL Implementation Plan assigns responsibilities to specific MS4 

dischargers to identify sources of impairment, to propose BMPs to address those 
sources, and to monitor, evaluate, and revise BMPs as needed, based on the 
effectiveness of the BMP implementation program.  These are generally considered 
as the short-term solutions.  The MSAR Permittees are required to develop and 
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implement a long-term solution (a Comprehensive Bacteria Reduction Plan 
(CBRP)) designed to achieve compliance with the WLAs by the dates specified in 
the TMDLs.  Specific Implementation Plan tasks are described in Chapter 5 of the 
Basin Plan and are assigned to one or more of the Permittees. Requirements of the 
TMDL Implementation Plan tasks are incorporated into this Order. A number of 
these Implementation Plan tasks are also jointly assigned to non-Permittee 
stakeholders. The stakeholders have established TMDL task forces to jointly 
implement and coordinate the TMDL Implementation Plan tasks. 

 
 
8. The MSAR TMDL Task Force members are listed in Table 5. 
 
Table 5 - Middle Santa Ana River Bacterial Indicator TMDL Task Force 
 

MS4 Permittees Non-MS4 Permittees  
Corona, City of Santa Ana Watershed Project Authority 

Norco, City of US Department of Agriculture, Forest 
Service 

Riverside, City of Ag Pool, Milk Producers Council 
Riverside, County of Region 4 MS4 Permittees - Claremont 

and Pomona (pending formal 
agreement) 

RCFC&WCD Regional Board 
San Bernardino County Flood Control District (representing the County 
of San Bernardino and the municipalities named in the TMDL)[ (San 
Bernardino County, and the Cities of Chino, Chino Hills, Fontana, 
Montclair, Ontario, Rancho Cucamonga, Rialto and Upland)] 

 

 
 
9. Pursuant to Task 3 of the MSAR TMDL, on June 29, 2007, the Regional Board 

approved the monitoring program (Resolution No. R8-2007-0046) proposed by the 
TMDL Task Force.  Pursuant to Task 4 of the MSAR TMDL, on April 18, 2008, the 
Regional Board approved the Urban Source Evaluation Plan (USEP) that included 
a BMP effectiveness study (Resolution No. R8-2008-0044) proposed by the TMDL 
Task Force.  This Order requires the Permittees on the Task Force to continue to 
implement the approved monitoring program and the USEP. 

 
10. A BMP effectiveness study was completed as part of the MSAR Watershed–Wide 

and BMP effectiveness components of the Middle Santa Ana River Water Quality 
Monitoring Plan (dated April 3, 2008).  The results of this study will be incorporated 
into a BMP selection criteria that will be used as a guide to address bacterial 
indicator sources within the MSAR watershed. The Principal Permittee plans to 
conduct a phase 2 study at its Low Impact Development (LID) testing facility to 
evaluate the effectiveness of several LID-based BMPs, which will further guide 
BMP selection in the MSAR watershed.  
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11. As part of Task 4.1, the MSAR Permittees completed the first phase of the 

approved USEP (Resolution No. R8-2008-0044) and the report is currently under 
review by Regional Board staff.  Several discrete sources of bacterial indicator 
were identified, controlled, or eliminated as a result of this effort.  Based on the 
outfall monitoring data collected to date, additional sites are identified, monitored 
and prioritized yearly for further evaluation in the next phases of the USEP.  The 
next phase of the USEP that will focus on an implementation plan to retrofit BMPs 
to address elevated bacterial indicators from urban drainage areas flowing into Mill 
Creek and Cucamonga Creek in San Bernardino County is currently being 
evaluated.  

 
12. Consistent with Task 4.3, this Order requires the Permittees to revise the DAMP to 

incorporate the results of the USEP and/or other studies.  The DAMP revisions 
shall include schedules for meeting the bacterial indicator WLAs based on the 
schedule established in the MSAR TMDLs and the results of the USEP and/or 
other studies.  These revisions shall also provide a proposal and schedule for 1) 
evaluating the effectiveness of BMPs and other control actions implemented and 2) 
evaluating compliance with the bacterial indicator WLAs for Urban Runoff by 
initiating a WLA pre-compliance evaluation monitoring program15.  

 
13.  Pursuant to Task 4.5, the Permittees are required to revise the Water Quality 

Management Plan to incorporate BMPs as per the USEP, Task 4.1, for New 
Development and Significant Redevelopment Projects.  

  
14. The Permittees are required to develop a CBRP to achieve compliance with the 

WLAs by the compliance dates.  Periodic evaluation and update of the CBRP may 
be necessary based on a BMP effectiveness analysis to ensure compliance with 
the WLAs by the compliance dates.  
 

15. Within the Permit Area, there are two watershed-wide MSAR TMDL monitoring 
stations (WW-S1 Santa Ana River Reach 3 at MWD Crossing and WW-S4 Santa 
Ana River Reach 3 at Pedley Avenue).  The MSAR Permittees  are required to 
comply with the numeric Bacterial Indicator targets at these monitoring locations by 
December 31, 2015 for the Dry Weather conditions (April 1 through October 31, as 
defined in the TMDL) and by December 31, 2025 for the Wet Weather conditions 
(November 1 through March 31, as defined by the TMDL).   

16. In the absence of an approved CBRP, the WLAs become the final numeric WQBEL 
that must be achieved by the compliance dates.   

 
 
15 Pre-compliance evaluation monitoring is monitoring conducted prior to the TMDL compliance date to 
assess the effectiveness of BMPs implemented in reducing pollutant(s) of concern by the compliance date. 
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17. On December 20, 2004, the Regional Board adopted Resolution R8-2004-0037 
amending the Basin Plan to incorporate the Lake Elsinore and Canyon Lake 
Nutrient TMDLs.  These TMDLs were subsequently approved by the State Board 
on May 19, 2005, by the Office of Administrative Law on July 26, 2005 and by the 
USEPA on September 30, 2005.  These TMDLs include urban WLAs that are now 
incorporated into Chapter 5 of the Basin Plan.  For both Canyon Lake and Lake 
Elsinore, the TMDLs specify causal numeric targets (nitrogen and phosphorus) and 
response numeric targets (chlorophyll a, dissolved oxygen and un-ionized 
ammonia).  The TMDLs also specify nitrogen and phosphorus WLAs (point source 
discharges) and LAs (nonpoint source discharges) for each lake.  Compliance with 
interim dissolved oxygen and chlorophyll a numeric targets is to be achieved by 
December 31, 2015.  Compliance with the final numeric targets and WLAs and LAs 
is to be achieved by December 31, 2020.  The LAs and WLAs are specified as 10-
year running average.    

18. The nitrogen and phosphorus WLAs and LAs for Canyon Lake are applicable to 
those discharges tributary to Canyon Lake.  The nitrogen and phosphorus WLAs 
and LAs for Lake Elsinore apply to those areas downstream of Canyon Lake and to 
overflows from Canyon Lake. 

19. TMDL Implementation Plans for each TMDL assign responsibilities to specific MS4 
dischargers/stakeholders to identify sources of Impairment, to propose BMPs to 
address those sources, and to monitor, evaluate and revise BMPs based on 
monitoring results.   Specific TMDL Implementation Plan tasks associated with 
Urban Runoff are described in Chapter 5 of the Basin Plan and are assigned to one 
or more of the Permittees.  Requirements of the TMDL implementation plan tasks 
are incorporated into this Order and were proposed for inclusion in Chapter 13 of 
the DAMP (see 2007 ROWD).  Several of these tasks are also jointly assigned to 
non-Permittee stakeholders.  The Permittees have established TMDL Task Forces 
to jointly implement and coordinate those tasks. 

20. To evaluate compliance with TMDL WLAs as per the Implementation Plans, the 
Permittees proposed to submit a Comprehensive Nutrient Reduction Plan to: 

a. Evaluate the effectiveness of BMPs and other control actions                                             
implemented; and 
 

b. Evaluate the progress towards compliance with the nutrient WLA for Urban 
Runoff. 

 
21. The Canyon Lake and Lake Elsinore Nutrient TMDL Task Force (also referred to as 

the San Jacinto Watershed Urban Dischargers) members are tabulated below:  

 

RB-AR52799



Order No. R8-2010-0033 (NPDES No. CAS 618033) 28 of 117 
Area-wide Urban Runoff 
RCFC&WCD, the County of Riverside, and the Incorporated Cities 
 
 
 

Table 6 - Canyon Lake and Lake Elsinore Nutrient TMDL Task Force 
 

Riverside MS4 Permittees Non-Permittees 
Beaumont, City of California Department of Fish and Game 
Canyon Lake, City of California Department of Transportation (Caltrans), 
Hemet, City of  Eastern Municipal Water District 
Lake Elsinore, City of Elsinore Valley Municipal Water District 
Moreno Valley, City of U.S. Air Force (March Air Reserve Base), March Joint 

Powers Authority, 
Murrieta, City of U.S. Forest Service 
Perris, City of Western Riverside County Agricultural Coalition 
San Jacinto, City of  
Riverside, City of  
Riverside, County of  
RCFC&WCD   

 
22. The cities of Menifee and Wildomar were recently incorporated and are responsible for 

compliance with the Canyon Lake and Lake Elsinore Nutrient TMDL requirements.  
They have the option to participate in the TMDL Task Force or comply with the TMDL 
requirements on their own. 

23. Interim compliance (compliance determination prior to the final WLA compliance dates) 
determination with the WLAs in the TMDLs will be based on the Lake Elsinore and 
Canyon Lake (LE/CL) Permittees progress towards implementing the various TMDL 
Implementation Plan tasks as per the resultant studies and plans approved by the 
Regional Board.  The CL/LE Permittees are required to develop a Comprehensive 
Nutrient Reduction Plan (CNRP) designed to achieve compliance with the WLAs by 
the final compliance date for approval of the Regional Board.  In the absence of an 
approved CNRP, the WLAs specified in the approved Canyon Lake/Lake Elsinore 
Nutrient TMDL will constitute the final numeric WQBELs. 

G. NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT – WQMP /LID 

1. The California Constitution and Government Code provide the Co-Permittees 
planning policy powers that mandate that the Co-Permittees review and condition 
New Development consistent with the Subdivision Map Act, CEQA, and their 
respective general plans, ordinances, and resolutions to ensure the general public’s 
health and safety.  If these constitutional and statutory mandates are not properly 
implemented and local ordinances and resolutions are not properly enforced, there 
is a creditable potential that New Development could result in the discharge of 
Pollutants via Urban Runoff to the Waters of the U.S within the Permit Area. 
 

2. Significant development has taken place in Riverside County in the last decade.  
These developments have resulted in the urbanization of many areas.  
Urbanization generally increases Urban Runoff volume and velocity of runoff and 
the amount of Pollutants in the runoff.  As development occurs, natural vegetated 
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pervious ground cover is converted to impervious surfaces such as highways, 
streets, rooftops and parking lots.  Natural vegetated soil can both absorb rainwater 
and remove Pollutants providing an effective natural purification process.  In 
contrast, impervious surfaces can neither absorb water nor remove Pollutants, and 
the natural purification characteristics are lost.  Additionally, urban development 
can significantly increase Pollutant loads as the increased population density 
causes proportionately higher levels of vehicle emissions, vehicle maintenance 
wastes, municipal sewage wastes, pesticide, household hazardous wastes, pet 
wastes, trash, and other Anthropogenic Pollutants. 

 
3. Urbanization can especially threaten environmentally sensitive areas (ESAs) and 

stream geomorphology.  ESAs typically have a much lower capacity to withstand 
Pollutant loads.  In essence, development that is ordinarily insignificant in its impact 
on the environment may in a particular sensitive environment become significant.  
Designated ESAs are defined in the Glossary (Appendix 4).   

 
4. Unmitigated high volumes and velocities of discharges from MS4 facilities 

associated with new development (which may include non-Urban Runoff) into 
natural watercourses can alter the natural rate of change of a stream and adversely 
impact aquatic ecosystems and stream habitat and cause stream bank erosion and 
physical modifications.  These changes are the result of Hydromodification.  
Typically, Hydromodification especially impacts those natural streams in the 
developing foothills and in other urbanizing fringe portions of the Permit Area.   

 
5. On October 5, 2000, the State Board adopted Order No. WQ-2000-11, which is a 

precedential order.  Order No. WQ-2000-11 required that Urban Runoff generated 
by 85th percentile storm events from specific types of development categories be 
infiltrated, filtered or treated.  The essential elements of this precedential order 
were incorporated into the 2002 MS4 Permit and are incorporated herein.  In 
accordance with the requirements specified in the 2002 MS4 Permit, the 
Permittees developed a model WQMP and Template.   

 
6. The WQMP and Template provide a framework to incorporate some of the 

watershed protection principles into the Co-Permittees’ planning, construction and 
post-construction phases of New Development and Significant Redevelopment 
projects.  The WQMP includes site design (including, where feasible, LID 
principles), Source Control and Treatment Control elements to reduce the 
discharge of Pollutants in Urban Runoff.  On September 17, 2004, the Regional 
Board approved the WQMP.  The Co-Permittees are requiring proponents of New 
Developments and Significant Redevelopments to develop and implement site-
specific WQMPs.  This Order requires Co-Permittees to continue requiring 
preliminary project-specific WQMPs as early as possible during the environmental 
review or planning phase (land use entitlement) and to review and approve final 
project-specific WQMP that is in substantial conformance with the preliminary 
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project-specific WQMP prior to the issuance of any building or grading permit.  This 
Order also requires Co-Permittees to verify functionality of post-construction BMPs 
prior to issuance of certificate of occupancy and to track and ensure long term 
operation and maintenance of those BMPs as per the approved project-specific 
WQMPs.    

 
7. An audit of each of the Pemittees’ Urban Runoff management programs during the 

term of the 2002 MS4 Permit indicated no clear nexus between the watershed 
protection principles, including LID techniques specified in the WQMP and the 
Permittees’ General Plan or related documents such as Development Standards, 
Zoning Codes, Conditions of Approval and Project Development Guidance.  
Existing procedures, ordinances, local codes, and development standards may be 
barriers to implementation of LID practices. This Order requires the Permittees to 
evaluate their General Plans, comprehensive or master plans, zoning codes, 
subdivision ordinances, project development standards, conditions of approval or 
related documents to determine whether the removal of any barriers, within their 
control, is feasible for implementation of LID techniques and other requirements of 
this Order.  Where feasible, the Co-Permittees will make appropriate changes to 
remove barriers to implement LID techniques and other requirements of this Order. 
 

8. This Order also requires the Permittees to review and enforce covenants, 
conditions and restrictions (CC&R) or develop other mechanisms to ensure proper 
long term operation and maintenance of post-construction BMPs. 

 
9. In addition to addressing post-development water quality, the WQMP includes 

requirements to protect ESAs and address potential Hydromodification issues.  
Section 4.4 of the WQMP requires identification of Hydrologic Conditions of 
Concern (HCOC).  An HCOC exists when a site’s hydrologic regime is altered and 
there are significant impacts on downstream channels and aquatic habitats, alone 
or in conjunction with impacts of other projects.  Currently, New Development and 
Significant Re-development projects are required to perform this assessment and 
incorporate appropriate BMPs to ensure existing hydrologic conditions are 
maintained.  This Order requires the Permittees to implement LID techniques to 
minimize HCOC.    

 
10. Management of the impacts of urbanization on water quality and stream stability in 

the Permit Area is more effective if the techniques are implemented at the project 
site, within the neighborhood and within each Co-Permittee’s jurisdiction based on 
an overall watershed plan.  The Permittees have identified Major Outfalls and have 
submitted maps of existing MS4 facilities.  This Order requires the Permittees to 
expand upon the existing maps to include a map of its lined and unlined channels 
and streams within the Permit Area with the goal of identifying, prioritizing, and 
developing specific action plans for protecting those segments of streams that are 
vulnerable to development impacts. 
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11. This Order further requires the Permittees to develop a Watershed Action Plan that 

would address TMDL Implementation Plan BMP strategies and provide regional 
tools to address Hydromodification.  The Permittees may choose to implement a 
single Watershed Action Plan for the entire Permit Area, or subdivide the Permit 
Area into sub-watersheds as appropriate to cost-effectively address TMDL 
requirements.  The Watershed Action Plan integrates existing watershed based 
planning efforts and incorporates watershed tools to manage cumulative impacts of 
development on vulnerable streams, preserve structure and function of streams, 
and protect source, surface and groundwater quality and water supply in the 
permitted area. The Watershed Action Plan should integrate Hydromodification and 
water quality management strategies with land use planning policies, ordinances, 
and plans within each jurisdiction.  Existing Permittee watershed planning efforts 
include the Western Riverside County Multiple Species Habitat Conservation Plan, 
Special Area Management Plan, Santa Ana and San Jacinto Integrated Regional 
Watershed Management Plans, Lake Elsinore and Canyon Lake and Middle Santa 
Ana River TMDL Task Forces, SCCWRP Hydromodification sensitivity mapping 
project, and various regional BMP evaluations being conducted by the Principal 
Permittee in conjunction with various water districts should be evaluated and 
incorporated into the Watershed Action Plan as necessary to address TMDL 
Implementation Plan requirements and Hydromodification.  The regional efforts 
should be evaluated, and if necessary, enhanced to provide Permittees with the 
tools to integrate Hydromodification and TMDL management strategies with 
Permittee MS4 Permit compliance programs and land use planning policies, 
ordinances, and plans within appropriate Permittee jurisdictions within the Permit 
Area. 

 
12. Pending completion of a Watershed Action Plan and implementing tools, 

management of the impacts of urbanization shall be accomplished on a per project 
and per jurisdiction basis through jurisdictional implementation of the watershed 
tools incorporated into the local general plans, ordinances and other requirements 
and the project-specific WQMPs. 

   
13. The SMC in collaboration with SCCWRP and the California Storm Water Quality 

Association (CASQA) with funding from the State Water Resources Control Board 
and CASQA is developing a LID manual for Southern California.  This manual will 
be incorporated into the CASQA BMP Handbooks.  The Permittees are encouraged 
to utilize the LID manual as a resource to implement LID techniques once 
completed.  

 
14.  This Order requires the project proponents to first consider preventative and 

conservation techniques (e.g., preserve and protect natural features to the MEP) 
prior to considering mitigative techniques (Structural BMPs such as infiltration 
systems, or other Treatment Control BMPs).  The mitigative measures should be 
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prioritized with the highest priority for BMPs that remove Pollutants in Urban Runoff 
and reduce the volume of Urban Runoff, such as infiltration, then other BMPs, such 
as harvesting and use, evapotranspiration and bio-treatment should be considered.  
Consistent with the MEP standard, these LID BMPs must be implemented at the 
project site.  Consideration of “highest and best use” of the discharge should also 
be considered.  For example, Lake Elsinore is evaporating faster than runoff from 
natural precipitation can recharge it. Requiring infiltration of 85% of runoff events 
for projects tributary to Lake Elsinore would only exacerbate current water quality 
problems associated with Pollutant concentration due to lake water evaporation.  In 
cases where rainfall events have low potential to recharge Lake Elsinore (i.e. no 
hydraulic connection between groundwater  to Lake Elsinore, or other factors), 
requiring infiltration of Urban Runoff from projects is counterproductive to the 
overall watershed goals. Project proponents, in these cases, would be allowed to 
discharge Urban Runoff, provided they used equally effective filtration-based 
BMPs. The Regional Board also recognizes that site conditions, including site soils, 
contaminant plumes, high groundwater levels, etc., could limit the applicability of 
infiltration and other LID BMPs at certain project sites.  Where LID BMPs are not 
feasible or appropriate at the project site, more traditional, but equally effective 
BMPs (proprietary or non-proprietary) should be implemented.  This Order provides 
for alternatives and in-lieu programs where preferred LID BMPs are infeasible or 
inappropriate.  In addition, extra diligence should also be performed when 
proposing infiltration BMPs in areas where the proposed land use is often 
associated with soil and groundwater contamination.  Pre-treatment of the water 
prior to infiltration is necessary in most cases.  Proprietary treatment devices may 
be utilized when it is demonstrated that they meet or exceed the MEP standard. 

 
15. The USEPA has determined that LID/green infrastructure can be a cost-effective 

and environmentally preferable approach for the control of storm water pollution 
and to minimize downstream impacts by mimicking pre-development hydrology.  
LID techniques promote the reduction of impervious areas which may achieve 
multiple environmental and economic benefits in addition to enhanced water quality 
and supply, stream and habitat protection, cleaner air, reduced urban temperature, 
increased energy efficiency and other community benefits such as aesthetics 
recreation, and wildlife areas.  This Order incorporates a volume capture metric 
based on the design volume specified in the WQMP.  

 
16. If not properly designed and maintained, Treatment Control BMPs could create a 

nuisance and/or habitat for vectors16 (e.g., mosquitoes and rodents).  The 2002 
MS4 Permit required the Permittees to closely collaborate with the local vector 

 
 
16 Managing Mosquitoes in Storm water Treatment Devices, Marco E. Metzger, University of California 
Davis, Division of Agriculture and Natural Resources, Publication 8125. 
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control agencies during the development and implementation of such Treatment 
Control BMPs.  The Permittees should continue these collaborative efforts with the 
vector control agencies to ensure that Treatment Control BMPs do not become a 
Nuisance or a potential source of Pollutants.  The requirements specified in this 
Order include identification of responsible agencies for maintaining the Treatment 
Control BMPs and for providing funding for operation and maintenance. 

 
17. If not properly designed and maintained, groundwater infiltration systems may 

adversely impact groundwater quality.  Restrictions placed on Urban Runoff 
infiltration in this Order (Section XI.D.8) are based on recommendations provided 
by the USEPA Risk Reduction Laboratory.  The Permittees should work closely 
with the water districts and water conservation districts to insure groundwater 
protection.   

 
18.  This Order incorporates new project categories and revised thresholds for several 

categories of new development and redevelopment projects that trigger the 
requirement for a WQMP.   The 2008 National Research Council (NRC) report17 
indicates that roads and parking lots constitute as much as 70% of total impervious 
cover in ultra-urban landscape, and as much as 80% of the directly connected 
impervious cover.  Roads tend to capture and export more storm water Pollutants 
than other impervious covers.  As such, roads are included as a priority 
development category for which WQMPs are required.  Private New Development 
and Significant Redevelopment projects incorporating roads typically allow road 
runoff to be addressed as part of the overall water quality strategy for the larger 
common plans of development. Permittee streets, roads and highways capital 
projects have special limitations.  For example, the footprint of street, road and 
highway capital projects is often limited and may have hydraulic constraints due to 
lack of underground storm drain systems that would otherwise be necessary to 
hydraulically facilitate treatment of runoff.  There are also limitations specified in 
state and federal design and code specifications that may limit or prohibit certain 
BMPs.  Permittees may also be subject to flow diversion liability and limited road 
maintenance budgets and equipment.  Street, road and highway projects that 
function as part of the MS4 also receive runoff and associated Pollutants from both 
existing urban areas and other external sources, including adjacent land use 
activities, aerial deposition, brake pad and tire wear and other sources that may be 
outside the Co-Permittee’s authority to regulate and/or economic or technological 
ability to control. These offsite flows can overwhelm Treatment Control BMPs 
designed to address the footprint (consistent with the typical requirements for a 
WQMP) of street, road or highway capital projects incorporating curb and gutter as 
part of its storm water conveyance function.  Despite these limitations, the Regional 
Board finds that Permittee construction of streets, roads and highway capital 

                                                 
 
17 National Research Council Report (2008), http://www.nap.edu/catalog.php?record_id=12465 
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projects may provide an opportunity to address Pollutant loads from existing urban 
areas.  However, due to the nature of the facilities and projects, it would be unduly 
burdensome for the Co-Permittees to maintain WQMP documents for 
transportation projects (in addition to Facility Pollution Prevention Plans and other 
overlapping requirements of this Order). The Permittees are therefore not required 
to prepare WQMP documents for street, road and highway capital projects, but 
instead are required to develop functionally equivalent documents that include site 
specific consideration utilizing BMP guidance to address street, roads and highway 
capital project runoff to the MEP. 

 
19. The NRC report also indicates that there is a direct relationship between 

impervious cover and the biological condition of downstream receiving waters.  The 
Permittees are required to address HCOC from New Development and Significant 
Redevelopment projects to minimize downstream impacts. 

 
 
H. CO-PERMITTEE INSPECTION PROGRAMS 

1. Each Co-Permittee conducts inspections of those Construction Sites for which it 
has issued either a grading or building permit to determine compliance with its 
ordinances, regulations, and codes, including its Storm Water Ordinance. Each Co-
Permittee, consistent with its ordinances, rules and regulations, inspects each site 
for compliance with the conditions of approval governing the grading or building 
permit. These inspections have been expanded by the Co-Permittees to determine 
that sites requiring coverage under the General Construction Activity Storm Water 
Permit have obtained permit coverage by verifying that  a Waste Discharge 
Identification (WDID) number has been issued by the State Board..   

 
2. The DAMP addresses compliance strategies with regard to industrial and 

commercial facilities. As part of their Urban Runoff management activities, the 
Principal Permittee and the County entered into an agreement, dated August 10, 
1999 by which they have developed and funded, in cooperation with the Riverside 
County Environmental Health Department, the "Compliance Assistance Program" 
(CAP) which includes a storm water survey component as part of existing 
inspections of hazardous material handlers and retail food service activities. The 
CAP consists of educational outreach to the inspected facilities and detailed storm 
water compliance surveys for each facility that must secure a hazardous materials 
permit for either storing, handling or generating such materials (there are 
approximately 5,500 facilities of which approximately 2,300 are inspected annually, 
and all facilities are inspected at least once during a two year cycle) and retail food 
facilities (there are approximately 6,750 facilities, all of which are inspected 1 to 3 
times annually).  Storm Water Compliance Surveys are conducted with each 
inspection of hazardous materials facilities, and at least once during the MS4 
Permit term for restaurants.  Restaurant inspectors are authorized to conduct 
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additional surveys if they observe an IC/ID or ordinance violation. The type of 
industrial/commercial establishment that is inspected includes, but is not limited to, 
automobile mechanical repair, maintenance, fueling, or cleaning operation, 
automobile or other vehicle body repair or painting operations, and painting or 
coating operations.  Completed surveys that indicate non-compliance are 
forwarded to the appropriate Co-Permittee’s enforcement division for follow up 
action.  In addition, the cities of Corona and Riverside, which operate publicly 
owned treatment works (POTW), conduct annually on average, approximately 
4,400 wastewater pre-treatment inspections, on a variety of industrial and 
commercial establishments within their respective jurisdictions, including, but not 
limited to, retail food establishments, car washes, and carpet, drape & furniture 
cleaning establishments.  The Permittees have agreed to notify Regional Board 
staff when conditions are observed during such inspections that appear to be in 
violation of either the Storm Water General Permits or a permit issued by the 
Regional Board. 

 
3. An evaluation of the Permittees’ inspection programs during the 2002 MS4 Permit 

indicated a wide range of compliance and non-compliance with the Construction 
Cite and Industrial and Commercial Facilities inspection requirements.  In many 
instances, the Construction Site and Facilities’ return to compliance was not 
properly documented.  This Order includes requirements for a more effective 
inspection program and includes a performance measure, time to return to 
compliance, as a metric for program effectiveness.   
 

I. ILLICIT CONNECTIONS/ ILLEGAL DISCHARGES (IC/ID)  

1. Illegal Discharges to the MS4 can contribute to contamination  of Urban Runoff 
and other surface waters. During the term of the 1990 MS4 Permit, the 
underground MS4 facilities were inspected and only one Illicit Connection was 
identified.  Open channels and other aboveground elements of the MS4 are 
inspected for evidence of Illegal Discharges as an element of routine 
maintenance by the Permittees.  The Permittees also developed a program to 
prohibit IC/IDs to their MS4 facilities.  Continued surveillance and enforcement 
of these programs are required to eliminate IC/IDs.  The Permittees have a 
number of procedures in place to eliminate IC/IDs to the MS4, including 
Construction Site and Commercial, and Industrial Facility inspections, MS4 facility 
inspections, water quality monitoring and reporting programs, and public 
education. 

 
2. The Permittees have the authority to control Pollutants in Urban Runoff, to 

prohibit IC/ID, to control spills, and to require compliance and carry out 
inspections of the MS4 facilities within their respective jurisdictions.  The Co-
Permittees have been extended necessary legal authority through California 
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statutes and local charters. Consistent with this statutory authority, each of the 
Co-Permittees have adopted their respective Storm Water Ordinances.  

 
3. Even though the Permittees have established the authority and the procedures 

to detect and eliminate IC/IDs, audits conducted during the term of the 2002 
MS4 Permit indicated that this program element is generally carried out 
passively through complaint response.  IC/IDs are also detected through 
inspection programs and maintenance activities.  Reports from maintenance 
inspectors are also typically logged as complaints.   This Order requires each 
Permittee to revise this program element based on the Center for Watershed 
Protection’s Illegal Discharge Detection and Elimination: A Guidance Manual for 
Program Development and Technical Assessments, or equivalent program.   

 
J. TECHNOLOGY-BASED EFFLUENT LIMITATIONS (Not Applicable) 

K. WATER QUALITY-BASED EFFLUENT LIMITATIONS (WQBELs) AND TMDL WLA 

1. 40 CFR 122.44(d) requires that NPDES permits include WQBELs to attain and 
maintain applicable numeric and narrative water quality criteria to protect the 
Beneficial Uses of the Receiving Water.  Where numeric water quality criteria have 
not been established, 40 CFR 122.44(d) specifies that WQBELs may be 
established using USEPA criteria guidance under CWA section 304(a), proposed 
State criteria or a State policy interpreting narrative criteria supplemented with 
other relevant information, or an indicator parameter.  In Defenders of Wildlife, et al 
v. Browner, No. 98–71080 (9th Cir, October 1999), the Court held that the CWA 
does not require strict compliance with State Water Quality Standards for MS4 
permits under section 301(b)(1)(C), but that at the same time, the CWA does give 
the permitting authority the discretion to incorporate appropriate WQBEL under 
another provision, CWA Section 402(p)(3)(B)(iii).  The use of BMPs to control or 
abate the discharge of Pollutants is allowed by 40 CFR 122.44(k)(3) when Numeric 
Effluent Limitations are infeasible or when practices are reasonably necessary to 
achieve Effluent Limitations and standards or to carry out the purposes and intent 
of the CWA.  The legislative history and the preamble to the federal storm water 
regulations indicate that the Congress and the USEPA were aware of the difficulties 
in regulating Urban Runoff solely through traditional end-of-pipe treatment.  It is the 
Regional Board’s intent to require the Permittees to implement BMPs consistent 
with the MEP standard in order to support attainment of Water Quality Standards.  
This Order includes Receiving Water Limitations based on Water Quality 
Objectives; it prohibits the creation of Nuisance and requires the reduction of Water 
Quality Standards Impairment in Receiving Waters.  The Permit includes a 
procedure for determining whether Urban Runoff is causing or contributing to 
exceedances of Receiving Water Limitations and for evaluating whether the DAMP 
must be revised to include additional or more effective BMPs designed to meet 
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Water Quality Standards.  The Order establishes an iterative process to determine 
compliance with the Receiving Water Limitations.        

 
2. To support attainment of Water Quality Standards, consistent with the MEP 

standards, this Order aims to reduce the discharge of Pollutants in Urban Runoff 
from the MS4 by requiring Permittees to:  
a. Implement BMPs at Permittee facilities and activities,  
b. Require BMPs, including where appropriate, LID techniques, to be implemented 

at New Development and Significant Redevelopment project sites prior to 
accepting discharges into their MS4 facilities, where feasible,  

c. Implement and annually evaluate the DAMP and each Permittee’s LIP for 
effectiveness in reducing Pollutants in Urban Runoff, and  

d. Determine if Urban Runoff is contributing to exceedances of Water Quality 
Objectives or Beneficial Uses in Receiving Waters by comparing outfall and 
receiving water monitoring results to: (1) Water Quality Objectives (WQOs), (2) 
California Toxic Rule (CTR), (3) USEPA Multi-Sector Permit Parameter 
Benchmark Values and (4) other appropriate data identified by the Permittees.  
The Permittees should also evaluate the Regional Monitoring reports prepared 
by SCCWRP to assess trends in Urban Runoff and Receiving Water quality 
within the Permit Area. 

3. Federal regulations (40 CFR 122.44(d)(1)(vii)(B) require inclusion of Effluent Limits 
that are “consistent with the assumptions and requirements of any available WLA 
for the discharge prepared by the State and approved by USEPA.”  Consistent with 
this requirement, this Order includes interim effluent limits and a process for 
developing a BMP-based approach which, if adopted by the Regional Board prior to 
the compliance dates(s) specified in the associated comprehensive plan, shall 
become the final WQBEL(s).  The Permittees are required to submit a 
comprehensive plan describing the proposed BMPs and the documentation 
demonstrating that the BMPs are expected to attain the WLAs by the compliance 
dates when implemented.  If the Regional Board approves this comprehensive 
plan, this Order will be amended to include the comprehensive plan as the final 
WQBEL(s). If the Regional Board does not approve the comprehensive plan prior 
to the compliance date; the WLAs will become the final WQBEL(s) on the 
applicable compliance date and will remain in effect until a comprehensive plan is 
approved by the Regional Board. The comprehensive plan will be updated, as 
necessary, to reflect evaluations of the effectiveness of the BMPs, including 
evaluations presented in the annual reports.   

 
4. These WQBELs are consistent with the assumptions and requirements identified in 

the TMDL Implementation Plans adopted with the TMDLs because the WQBELs 
are expected to be sufficient to meet the WLAs by the compliance dates.  The 
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TMDLs within the Permit Area are described in Section F, above.  These include 
the following:   

 
a. MSAR Bacterial Indicator TMDL 

 
i. The TMDL relies on this Order to implement the WLAs for Urban Runoff 

from the MSAR Permittees.   
 
ii. This Order requires the MSAR Permittees to fully comply with the TMDL 

Implementation Plan.  The TMDL Implementation Plan includes 
requirements for monitoring, and submittal of plans and schedules to 
implement short term solutions and develop long-term solutions to achieve 
TMDL compliance by the specified compliance dates.   

 
iii. There are two components in the MSAR TMDL (fecal coliform and E. coli).  

The Basin Plan currently does not have an established objective for E. coli.  
The work that is currently being done by SWQSTF is expected to make 
recommendations for the adoption of E. coli objectives and revised WLAs 
based on E.coli.  This Order incorporates the current WLAs as WQBELs.  If 
the WLAs are revised, this Order will be reopened to incorporate the new 
WLAs.   

 
iv. Upon adoption of this Order, the tasks identified in the MSAR TMDL 

Implementation Plan that have been developed by the MSAR Permittees 
and approved by the Regional Board become the interim Effluent Limits.   

 
v. The MSAR Permittees are required to develop a Comprehensive  Bacteria 

Reduction Plan(CBRP) designed to achieve WLAs by the compliance date.  
Once approved by the Regional Board, the CBRP becomes the final Effluent 
Limit. In the absence of an approved CBRP, the WLAs become the final 
numeric WQBEL by the compliance date specified in the TMDL.    

 
 

b. Canyon Lake and Lake Elsinore Nutrient TMDLs 
 

i. This Order is consistent with the Urban WLAs specified in the Canyon Lake 
and Lake Elsinore Nutrient TMDLs. 

   
ii. Consistent with the TMDL Implementation Plan, this Order requires the 

LE/CL Permittees to identify sources of Impairment, propose BMPs to 
address those sources, and to monitor, evaluate and revise BMPs based on 
the monitoring results.  Specific TMDL Implementation Plan tasks are 
described in Chapter 5 of the Basin Plan and are assigned to one or more of 
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the Permittees.  Requirements of the TMDL Implementation Plan tasks are 
incorporated into this Order and Chapter 13 of the 2007 DAMP.   

 
iii. In Chapter 13 of the 2007 DAMP submitted with the ROWD, the LE/CL 

Permittees have proposed BMP programs, consistent with the 
aforementioned TMDL Implementation Plan tasks.    

 
iv. This Order also requires the LE/CL Permittees to monitor at representative 

Urban Runoff monitoring locations defined in the Consolidated Program for 
Water Quality Monitoring (CMP), (Phase 2 TMDL Monitoring is specified in 
the Lake Elsinore and Canyon Lake Nutrient TMDL Monitoring Plan dated 
February 15, 2006) and TMDL Implementation Plan and to evaluate the 
effectiveness of BMPs implemented in the Permit Area in reducing 
Pollutants of Concern in Urban Runoff to determine progress towards 
attainment of WLAs by the specified compliance date.  

 
v. The Regional Board recognizes that additional research is needed to 

determine the most appropriate control mechanism to attain Water Quality 
Standards for nutrients in these two lakes.  This Order provides the LE/CL 
Permittees the flexibility to meet the WLAs through a variety of techniques.  
Even though, the WLAs for the Canyon Lake and Lake Elsinore Nutrient 
TMDLs are expressed as WQBELs, if Water Quality Standards in the Lakes 
are met through biological or other in-Lake control mechanisms, the LE/CL 
Permittees’ obligation to meet the WLAs is satisfied. as the impairment for 
which the TMDLs were developed would not exist anymore.  The Permittees 
in the affected watersheds are required to develop a CNRP designed to 
achieve the WLAs by the compliance dates specified in the TMDL.  In the 
absence of an approved CNRP, the WLAs become the final numeric 
WQBELs for nutrients.    

 
 

L. WATER QUALITY CONTROL PLAN  (BASIN PLAN) 

1.  The Regional Board adopted a revised Water Quality Control Plan for the Santa 
Ana River Basin (hereinafter Basin Plan) that became effective on January 24, 
1995. The Basin Plan designates Beneficial Uses, establishes Water Quality 
Objectives, and contains implementation programs and policies to achieve those 
Water Quality Objectives for all waters in the Santa Ana Region addressed through 
the Basin Plan. 

 
2. More recently, the Basin Plan was significantly amended to incorporate revised 

boundaries for groundwater subbasins, now termed “management zones”, new 
nitrate-nitrogen and TDS objectives for the new management zones, and new 
nitrogen and TDS management strategies applicable to both surface and ground 
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waters. This Basin Plan Amendment was adopted by the Regional Board on 
January 22, 2004.  The State Board and the Office of Administrative Law (OAL) 
approved the amendment on September 30, 2004 and December 23, 2004, 
respectively.  The USEPA approved the surface water standard and related 
provisions of the amendment on June 20, 2007.   

 
3. TDS and TIN limitations in Table 4-1 of the Basin Plan are specified in this Order 

for Permittees’ discharges subject to the De Minimus Permit.  Where Dry Season 
flows are identified as part of the IC/ID program element, this Order also requires 
Permittees to establish their baseline discharge concentration for Dry Season 
conditions.   

 
4. As discussed in Section K, WQBELs, and TMDL WLA, the Basin Plan has been 

amended to incorporate several TMDLs and TMDL Implementation Plans adopted 
for waterbodies within the Permit Area.  In addition, the Basin Plan implements 
State Board Resolution 88-63, which established a state policy that all waters, with 
certain exceptions, are suitable or potentially suitable for municipal or domestic 
water supply.  Thus, as discussed in detail in the Fact Sheet, Beneficial Uses 
recognized in the Basin Plan for Receiving Waters in the Permit Area are as 
follows: 

 
a. Municipal and Domestic Supply, 
b. Agricultural Supply, 
c. Industrial Service Supply, 
d. Industrial Process Supply, 
e. Groundwater Recharge, 
f. Hydropower Generation, 
g. Water Contact Recreation, 
h. Non-contact Water Recreation, 
i. Warm Freshwater Habitat, 
j. Limited Warm Freshwater Habitat, 
k. Cold Freshwater Habitat, 
l. Preservation of Biological Habitats of Special Significance, 
m. Wildlife Habitat, 
n. Rare, Threatened or Endangered Species, and 
o. Spawning, Reproduction, and Development 

 
5. The existing and potential Beneficial Uses of groundwater that could be impaired by 

the discharge of Urban Runoff within the Permit Area include one or more of the 
following: 

 
a. Municipal and Domestic Supply, 
b. Agricultural Supply, 
c. Industrial Service Supply, and 
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d. Industrial Process Supply 
 
6. The Basin Plan also incorporates by reference all State Board water quality control 

plans and policies including the 1990 Water Quality Control Plan for Ocean Waters 
of California (Ocean Plan) and the 1974 Water Quality Control Policy for Enclosed 
Bays and Estuaries of California (Enclosed Bays and Estuaries Policy).  Water 
Quality Objectives specified in the Basin Plan are local numeric and narrative 
objectives that may be more stringent than the national or statewide water quality 
criteria.  

 
M. NATIONAL TOXICS RULE (NTR) AND CALIFORNIA TOXICS RULE (CTR)  

NTR and CTR are blanket water quality criteria that apply to all surface water 
discharges.  However, the Policy for Implementation of Toxics Standards for Inland 
Surface Waters, Enclosed Bays, and Estuaries of California states that the Policy does 
not apply to regulation of storm water discharges.  Regional Board believes that 
compliance with Water Quality Standards through implementation of BMPs is 
appropriate for regulating Urban Runoff.  The USEPA articulated this position on the 
use of BMPs in storm water permits in the policy memorandum entitled, ‘‘Interim 
Permitting Approach for Water Quality-Based Effluent Limitations in Storm Water 
Permits’’ (61 FR 43761, August 9, 1996).18  

N. STATE IMPLEMENTATION POLICY (SIP)  

See Section M, above. 

O. COMPLIANCE SCHEDULES AND INTERIM REQUIREMENTS 

The Basin Plan contains schedules for achieving compliance with WLAs for Bacterial 
Indicators in the MSAR watershed and nutrients in the San Jacinto watershed (Canyon 
Lake/Lake Elsinore).  It is appropriate to require the CL/LE Permittees to comply with 
those time schedules for various deliverables as specified in the approved TMDL 
Implementation Plans.  Consistent with the State Board’s Compliance Schedule Policy 
(Resolution No. 2008-0025), this Order incorporates interim and final Effluent Limits, 
where applicable.  Additionally, since the TMDL compliance dates are outside the term 
of this MS4 Permit, it is also appropriate to require the Permittees to monitor and 
report the effectiveness of BMPs implemented in the Permit Area to evaluate progress 
towards attainment of WLAs by the time schedules specified in the adopted TMDLs.  
This Order includes the schedules for deliverables as part of the TMDL Implementation 
Plans as well as a requirement to monitor the effectiveness of BMPs in the Permit 

 
 
18  See discussions on Wet Weather Flows in the Federal Register/Vol. 65, No. 97/Thursday, May 18, 

2000/Rules and Regulations 
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Area in reducing Pollutant discharges and to report progress towards compliance with 
the TMDL WLAs by the compliance dates.   

 
P. ANTIDEGRADATION POLICY 

40 CFR 131.12 requires that State Water Quality Standards include an antidegradation 
policy consistent with the federal policy.  The State Board established California’s 
antidegradation policy in Resolution No. 68-16.  Resolution No. 68-16 incorporates the 
federal antidegradation policy where the federal policy applies under federal law.  
Resolution No. 68-16 requires that existing quality of waters be maintained unless 
degradation is justified based on specific findings.  The Regional Board’s Basin Plan 
implements, and incorporates by reference, both the State and federal antidegradation 
policies.  As discussed in detail in the Fact Sheet (see sections IV and V), the permitted 
discharges are consistent with the antidegradation provisions of 40 CFR 131.12 and 
State Board Resolution No. 68-16. 
 

Q. ANTI-BACKSLIDING  

Sections 402(o)(2) and 303(d)(4) of the CWA and federal regulations at 40 CFR 
122.44(l) prohibit backsliding in NPDES permits. These anti-backsliding provisions 
require Effluent Limitations in a reissued NPDES permit to be as stringent as those in 
the previous permit, with some exceptions where Effluent Limitations may be relaxed.  
All Effluent Limitations in this Order are at least as stringent as the Effluent Limitations 
in the 2002 Order. 
 

R. PUBLIC EDUCATION/PARTICIPATION 

1. Public participation during the development of Urban Runoff management 
programs and implementation plans is necessary to ensure that all stakeholder 
interests and a variety of creative solutions are considered.  In addition, the federal 
storm water regulations require public participation in the development and 
implementation of the Urban Runoff management program.  As such, the 
Permittees are required to solicit and consider all comments received from the 
public and submit copies of the comments to the Executive Officer of the Regional 
Board with the Annual Reports.  In response to public comments, the Permittees 
may modify reports, plans, or schedules prior to submittal to the Executive Officer. 

 
2. There are Pollutants in Urban Runoff from privately owned and operated facilities 

such as residences, businesses and commercial establishments and public and 
private institutions.  A successful NPDES MS4 permit program should include the 
participation and cooperation of public entities, private businesses, and public and 
private institutions.  Therefore, public education is a critical element of the DAMP.  
As the population increases in the Permit Area, it will be even more important to 
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continue to educate the public regarding the impact of human activities on the 
quality of Urban Runoff. 

 
3. In addition to the Regional Board, a number of other stakeholders are involved in 

the management of the water resources of the Region.  These include, but are not 
limited to, the incorporated cities in the Region, POTWs, the three counties, and 
the Santa Ana Watershed Project Authority and its member agencies.  The entities 
listed in Appendix 2 are considered as potential dischargers of Urban Runoff in the 
Permit Area.  It is expected that these entities will also work cooperatively with the 
Permittees to manage Urban Runoff.  The Regional Board, pursuant to 40 CFR 
122.26(a), has the discretion and authority to require non-cooperating entities to 
participate in this Order or to issue individual MS4 permits. The Permittees may 
request the Regional Board to issue a separate NPDES Permit to any discharger 
into MS4 facilities they own or operate. 

 
4. Cooperation and coordination among the stakeholders (regulators, Permittees, the 

public, and other entities) are critical to optimize the use of finite public resources 
and ensure economical management of water quality in the Region.  Recognizing 
this fact, this Order focuses on integrated watershed management and seeks to 
integrate the programs of the stakeholders, especially the holders of the three MS4 
permits within the Regional Board’s jurisdiction. 

 
5. Education is an important aspect of every effective Urban Runoff management 

program and the basis for changes in behavior at a societal level.  Education of 
municipal planning, inspection, and maintenance department staff is especially 
critical to ensure that in-house staff understand how their activities impact water 
quality, how to accomplish their jobs while protecting water quality, and their 
specific roles and responsibilities for compliance with this Order.  Public education, 
designed to target various urban land users and other audiences, is also essential 
to inform the public of how individual actions affect Receiving Water quality and 
how adverse effects can be minimized. 

 
6. Some Urban Runoff issues, such as public education and training, can be 

effectively addressed on a regional or statewide basis.  Regional approaches to 
Urban Runoff management can improve program consistency and promote sharing 
of resources, which can result in implementation of more efficient programs.  In 
particular the counties of San Bernardino and Riverside and their collective 
municipalities are encouraged to cooperatively work together and generate a 
unified education and training program. 

 
S. PERMITTEE FACILITIES AND ACTIVITIES 

1. The Permittees own/operate facilities where industrial or related activities take 
place that may have an impact on Urban Runoff quality.  Some of the Permittees 
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enter into contracts with outside parties to carry out activities that may also have an 
impact on Urban Runoff quality.  These facilities and related activities include, but 
are not limited to, street sweeping, catch basin cleaning, maintenance yards, 
vehicle and equipment maintenance areas, waste transfer stations, corporation and 
storage yards, parks and recreational facilities, landscape and swimming pool 
maintenance activities, MS4 maintenance activities and the application of 
herbicides, algaecides and pesticides. 

 
2. This Order requires continued implementation of BMPs intended to reduce 

Pollutant discharges from those Permittee activities/facilities that are found to be 
significant sources of Pollutants in Urban Runoff.  This Order prohibits non-storm 
water discharges from facilities owned or operated by the Permittees unless the 
discharges are exempt under Section VI of this Order or are permitted by the 
Regional Board under an individual NPDES permit. 

 
3. Program evaluations conducted during the term of the 2002 MS4 Permit indicated 

varying degrees of compliance/noncompliance at Permittee facilities and activities.  
This Order requires each Permittee to review its inventory of fixed facilities, field 
operations and drainage facilities to ensure that Permittee facilities do not cause or 
contribute to a Pollution or Nuisance in Receiving Waters.  Permittee fixed public 
facilities and field operations are to be inspected annually. 

 
T. MUNICIPAL CONSTRUCTION PROJECTS 

1. The 2002 MS4 Permit authorized the discharge of storm water from construction 
activities on an acre or more, that are under ownership or direct responsibility of the 
Permittees.  Permittees were required to notify the Regional Board prior to 
commencement of construction activities, and to comply with the latest Statewide 
General Construction Permit.  Permittees were also required to develop a SWPPP 
and monitoring program specific to the Construction Site.  Program evaluations 
conducted during the term of the 2002 MS4 Permit indicated that some Permittees 
were not submitting or were not aware of the requirement to submit a NOI and 
subsequent Notice of Termination (NOT) for Permittee Construction Sites.  This 
Order continues the notification requirement.   

2. This Order builds upon the requirement of the 2002 MS4 Permit by requiring 
Permittees to include post-construction BMP information for Permittee Construction 
Sites meeting WQMP and General Construction Permit criteria along with the NOT 
submitted to the Executive Officer upon completion of the construction activity.  The 
NOT must include photographs of the completed project, a site map including 
structural post-construction BMP locations, long term operation and maintenance 
responsibility information, field verification report and copies of the final field 
verification reports required under Section XII.I.  Permittees are required to develop 
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a database of post-construction BMPs per Section XII.K.4. for which they are 
responsible and reference this database in the LIPs. 

 
3. Emergency Permittee public works projects required to protect public health and 

safety are exempted from these requirements, until the emergency ends, at which 
time they need to comply with the requirements.  

U. MONITORING AND REPORTING   
1. 40 CFR 122.48 requires that all NPDES permits specify requirements for 

monitoring and reporting.  Sections 13267 and 13383 of the CWC authorize the 
Regional Board to require technical and monitoring reports.  The Monitoring and 
Reporting Program, Attachment 3, establishes monitoring and reporting 
requirements to implement federal and State requirements.    

 
2. An effective monitoring program characterizes Urban Runoff, identifies problem 

areas, and determines the impact of Urban Runoff on receiving waters and the 
effectiveness of BMPs.  The Principal Permittee administers the CMP for the 
Permittees.  The CMP includes Wet and Dry Season monitoring of MS4 Outfalls 
and Receiving Waters throughout Riverside County. 

  
3. The Regional Board recognizes the importance of watershed management efforts 

and regional planning and coordination in the development and implementation of 
programs and policies related to Receiving Water quality protection, including the 
Urban Runoff program and TMDL processes.  In light of recent TMDLs that have 
been developed and the expectation of future TMDLs, this Order allows the 
Permittees to develop a Coordinated Watershed Monitoring Plan that shows the 
nexus among various Urban Runoff related monitoring programs that the 
Permittees are participating and the MS4 permit requirements including but not 
limited to  WLA pre-compliance, BMP effectiveness, urban source and trend 
evaluation, Receiving Water quality and Hydromodification effects monitoring as 
part of the requirements of the Monitoring and Reporting Program. 

 
4. Multiple entities, such as POTWs, MS4, CAFOs, and other permitted and non-

permitted dischargers, discharge into the same water bodies.  The discharges from 
these various sources could potentially affect the water quality of these water 
bodies even when these dischargers are complying with their discharge permits.  
Monitoring the Receiving Waters where these multiple types of discharges take 
place is necessary to determine these water bodies’ compliance with Water Quality 
Objectives and their attainment of Beneficial Uses. 

 
5. In the past, multiple entities have individually monitored the water bodies receiving 

their discharges to determine impacts to these waters from their discharges.  The 
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monitoring has resulted in fragmented data that is inconsistent in quality, and that 
has potentially resulted in duplication of resources. 

6. The SMC’s “Model Monitoring Program for Municipal Separate Storm Sewer Systems in 
Southern California”, August 2004 Technical Report #419 indicated that “…the lack of 
mass emissions stations in the inland counties hampers their ability to estimate the 
proportional contribution of these inland areas to cumulative loads downstream.”  The SMC 
consists of representatives from the Counties of Ventura, Los Angeles, Orange, San 
Bernardino, Riverside, and San Diego and the City of Long Beach.  Consistent with this 
coordinated effort, this Order includes requirements for mass emissions monitoring.  

7. Every two years, the Regional Board will assess readily available data to determine 
if the water bodies within its jurisdiction comply with the Water Quality Objectives 
and attain the assigned Beneficial Uses.  The data reviewed for the assessment 
comes from sources such as municipalities, POTWs, individual public submittals, 
TMDL monitoring, and special studies.  The data necessary for the assessment is 
of known and documented quality and generated under the auspices of a Quality 
Assurance Project Plan (QAPP).  The data also is required to be statistically 
sufficient to assess if the water body is meeting Water Quality Objectives and to 
determine if water quality is declining over time.   

8. A coordinated monitoring effort is needed for each sub-watershed in the Santa Ana 
Region that will provide statistically sufficient data.  These data should be collected 
with appropriate quality control and quality assurance programs and should be 
made available in an electronic format to meet assessment objectives. 

9. The Regional Board has identified sub-watersheds in the Santa Ana Region where 
potential duplication of effort is taking place.  These sub-watersheds include: the 
Upper Santa Ana River watershed, MSAR watershed, Lower Santa Ana River 
watershed, and the San Jacinto River watershed.  

10. Regional Board staff proposes to require the various entities discharging into the 
waterbodies in these sub-watersheds to coordinate monitoring efforts, prepare, 
submit for approval, and implement a watershed monitoring plan; a QAPP, and a 
data management, validation, verification mechanism in order to meet the 
assessment objectives. 

11. Under the direction of the MS4 permittees, SCCWRP is coordinating a watershed 
monitoring effort in Southern California.  The Santa Ana Region is included in their 
monitoring effort.  This effort will potentially produce data that will meet the needs 
of the Regional Board in assessing water quality.  This Order requires the 
Permittees to continue their participation in this regional effort. 

 

V. STANDARD AND SPECIAL PROVISIONS 

RB-AR52818



Order No. R8-2010-0033 (NPDES No. CAS 618033) 47 of 117 
Area-wide Urban Runoff 
RCFC&WCD, the County of Riverside, and the Incorporated Cities 
 
 
 

The dischargers must comply with all standard provisions and with those additional 
conditions that are applicable under Federal NPDES Regulations 40 CFR122.41 and 
40 CFR 122.42.   
 

W. NOTIFICATION OF INTERESTED PARTIES   

The Regional Board has notified the dischargers and interested agencies and persons 
of its intent to prescribe WDRs for the discharge and has provided them with an 
opportunity to submit their written comments and recommendations.  Details of 
notification are provided in the Fact Sheet for this Order. 
 

X. CONSIDERATION OF PUBLIC COMMENT 

The Regional Board has notified the Permittees, all known interested parties, and the 
public of its intent to issue WDRs for this discharge and has provided them with an 
opportunity to submit their written views and recommendations. 

The Regional Board, in a public meeting, heard and considered all comments 
pertaining to the discharge and the requirements of this Order.  Details of the Public 
Hearing are provided in the Fact Sheet for this Order. 
 

Y. ALASKA RULE   

On March 30, 2000, USEPA revised its regulation that specifies when new and revised 
State and Tribal Water Quality Standards become effective for CWA purposes (40 
CFR 131.21, 65 FR 24641, April 27, 2000).  Under the revised regulation (also known 
as the Alaska rule), USEPA must approve new and revised Water Quality Standards 
submitted to USEPA after May 30, 2000 before being used for CWA purposes.  The 
final rule also provides that standards already in effect and submitted to USEPA by 
May 30, 2000 may be used for CWA purposes, whether or not approved by USEPA. 

Z. COMPLIANCE WITH CZARA 

The Coastal Zone Act Reauthorization Amendments of 1990 (CZARA), Section 6217(g), 
requires coastal states with approved coastal zone management programs to address 
Non-Point Source Pollution impacting or threatening coastal water quality.   The CZARA 
addresses five sources of non-point pollution: agriculture, silviculture, urban, marinas, and 
Hydromodification.  This Order addresses the management measures required for the 
urban category.  Compliance with requirements specified in this Order relieves the 
Permittees for developing a Non-Point Source Plan, for the urban category, under 
CZARA.   

AA. NON-POINT SOURCE DISCHARGES 

Consistent with the State Board's 2004 "Policy for the Implementation and 
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Enforcement of the Nonpoint Source Pollution Control Program," the Regional Board 
may issue WDRs for Non-Point Source (NPS) Pollutant discharges, such as 
agricultural irrigation runoff or return flows that are not subject to NPDES 
requirements, if identified as a significant source of Pollutants.  In addition, if the 
water quality significance of Non-Point Source discharges is not clearly understood, 
the Regional Board may issue conditional waivers of WDRs to Non-Point Source 
dischargers, and require monitoring to gather the information necessary to effectively 
manage these discharges.  

 

BB. STRINGENCY REQUIREMENTS FOR INDIVIDUAL POLLUTANTS. (N/A) 

CC. FISCAL RESOURCES 

California is experiencing a fiscal crisis unprecedented since the Great Depression.  
The November 2009 unemployment rate is 12.2 percent in California and 14.7 percent 
in Riverside County.19  The seasonally adjusted national unemployment rate in 
November 2009 is at a 26-year high of 10.2 percent.  The Federal Reserve projected 
that the national unemployment rate, currently at a 26-year high of 9.4 percent, will 
pass 10 percent by the end of the year.  Most federal policymakers said it could take 
"five or six years" for the economy and the labor market to get back on a path of long-
term health.20   State and local governments are experiencing significant budgetary 
shortfalls and are reducing staffing and programs across the board.  Given this 
economic environment, priority will be given to preserving the most essential elements 
of existing Urban Runoff programs and identifying and implementing strategies to 
improve the efficiency of existing programs in protecting Receiving Waters. 

 
 

Intentionally Blank

 
 
19 Employment Development Department, State of California, December 18, 2009.  
http://www.calmis.ca.gov/file/lfmonth/rive$pds.pdf 
20 http://www.msnbc.msn.com/id/31963779/ns/business-stocks_and_economy/ 
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PERMIT REQUIREMENTS: 
 
IT IS HEREBY ORDERED that the Riverside County Flood Control and Water 
Conservation District, the County of Riverside, and the incorporated cities of Beaumont, 
Calimesa, Canyon Lake, Corona, Hemet, Lake Elsinore, Menifee, Moreno Valley, 
Murrieta, Norco, Perris, Riverside, San Jacinto, and Wildomar, in order to meet the 
provisions contained in Division 7 of the Water Code and regulations adopted thereunder, 
and the provisions of the CWA, as amended, and the regulations and guidelines adopted 
there under, must comply with the following: 
 

III. PERMITTEE RESPONSIBILITIES: 
 
A. RESPONSIBILITIES OF THE PRINCIPAL PERMITTEE: 

 
1. The Principal Permittee shall be responsible for managing the overall Urban Runoff 

program and shall: 
 

a. Coordinate revisions to the DAMP. 
 
b. Implement area-wide management programs, monitoring and reporting 

programs, and related plans as required by this Order. 
 
c. Coordinate chemical and biological water quality monitoring and any other 

monitoring as required by the Executive Officer. 
 
d. Prepare, coordinate the preparation of, and submit to the Executive Officer, 

those reports and programs necessary to comply with this Order. 
 
e. Provide staff support to the Management Steering Committee (Appendix 4, 

Glossary) to address Urban Runoff management policies for the Permit Area 
and coordinate the review, and necessary revisions to the DAMP and 
Implementation Agreement.  The Management Steering Committee will 
continue to meet consistent with the requirements of Section XVII.D of this 
Order.  

 
f. Coordinate and conduct Technical Committee (Appendix 4) meetings consistent 

with the requirements of Section XVII.D of this Order. The Technical Committee 
will continue to direct the development of the DAMP and coordinate the 
implementation of the overall Urban Runoff program.   

 
g. Take the lead role in initiating and developing area-wide programs and activities 

necessary to comply with this Order. 
 

RB-AR52821



Order No. R8-2010-0033 (NPDES No. CAS 618033) 50 of 117 
Area-wide Urban Runoff 
RCFC&WCD, the County of Riverside, and the Incorporated Cities 
 
 
 

h. Coordinate activities and participate in committees/subcommittees formed to 
comply with this Order. 

 
i. Coordinate the implementation of this Order with the Regional Board and Co-

Permittees, including the submittal of joint reports, plans, and programs as 
required under this Order. 

 
j. Provide technical and administrative support to the Co-Permittees, including 

informing them of the status of known pertinent municipal programs, pilot 
projects, and research studies. 

 
k. Coordinate with the Co-Permittees the implementation and necessary updates 

to Urban Runoff quality management programs, monitoring and reporting 
programs, implementation plans, public education, other Pollution Prevention 
measures, household Hazardous Waste collection, and BMPs outlined in the 
DAMP and take other actions consistent with the MEP standard. 

 
l. Gather and disseminate information on the status of statewide Urban Runoff 

programs and evaluate the information for potential use in the execution of this 
Order.  Hold workshops focused on Urban Runoff regulatory requirements, 
BMPs, and other related topics.  

 
m. Compile information provided by the Co-Permittees and determine the 

effectiveness of the overall Urban Runoff program in attaining Receiving Water 
Quality Standards.  This determination must include a comparative analysis of 
monitoring data to the applicable Water Quality Objectives for Receiving Waters 
as specified in Chapter 4 of the Basin Plan.   

 
n. Solicit and coordinate public input for major changes to the Urban Runoff 

management programs and the implementation thereof. 
 
o. Coordinate the development and implementation of procedures and 

performance standards, to assist in the consistent implementation of BMPs 
consistent with the MEP standard, as well as Urban Runoff management 
programs, among the Co-Permittees.  

 
p. Participate in watershed management programs and regional and/or statewide 

monitoring and reporting programs. 
 
q. In collaboration with the Co-Permittees, other MS4 Programs and/or CASQA, 

develop guidelines for defining expertise and competencies of storm water 
program managers and inspectors and develop and submit for approval a 
training program for various positions in accordance with these guidelines and 
Section XV of this Order. 
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r. Within 6 months of adoption of this Order, the Principal Permittee shall develop a 
library of BMP performance reports, and revise the library annually thereafter.  At a 
minimum, obsolete performance reports should be removed and updated reports 
from the Permittees, CalTrans, CASQA, American Society of Civil Engineers or 
other appropriate sources that include more effective and proven BMPs should be 
added.  The library may use national, statewide or regional reports.  The purpose 
of this library is to facilitate the Permittees approval of BMPs, review and approval 
of WQMPs, etc.  

s. Within 6 months of adoption of this Order, the Principal Permittee shall coordinate 
a review of the DAMP with the Co-Permittees to determine the need for update 
or revisions to ensure compliance with the requirements of this Order and 
establish a schedule for those revisions.  

    
2. The activities of the Principal Permittee shall also include, but not be limited to, the 

following for MS4 owned or operated by the Principal Permittee: 
a. To cause appropriate enforcement actions as necessary against IC/IDs to its MS4 

to ensure compliance with Urban Runoff management programs, ordinances and 
implementation plans, including physical removal of Illicit Connections and 
prohibition of Illegal Discharges. 

b. Ensure that applicants for encroachment permits for permanent connection to its 
MS4 facilities are notified in writing of their obligations to comply with Storm Water 
Ordinances, WQMP, and General Stormwater Permit requirements.  The Principal 
Permittee shall make sure that encroachment activities within the limits of its rights-
of-way comply with the General Construction Permit post construction standards.  
An encroachment project with a WQMP reviewed and approved by the Co-
Permittee with jurisdictional authority may constitute compliance with the General 
Construction Permit post construction standards21.  

 
c. Conduct inspections and maintain the MS4 facilities over which it has 

jurisdiction. 
 
d. Review and revise, if necessary, those agreements to which it is a party and 

those regulations and policies it deems necessary to provide adequate legal 
authority to maintain the MS4 facilities for which it has jurisdiction and to take 
those actions required of it by this Order and the federal Storm Water 
Regulations (see Section VIII); 

 

 
 
21 The State General Construction Permit Order No. 2009-0009-DWQ, Section XII 
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e. Monitor, document, and report that appropriate enforcement actions against 
Illegal Discharges to the MS4 facilities for which it has jurisdiction are taken and 
pursued as necessary to ensure compliance with Urban Runoff management 
programs, implementation plans, and regulations and policies, including 
physical elimination of IC/IDs (see Section IX); 

 
f. Continue to respond or cause the appropriate entity or agency to respond to 

emergency situations such as accidental spills, leaks, and IC/IDs to prevent or 
reduce the discharge of Pollutants to its MS4 facilities and to the Receiving 
Waters (see Section XVI). 

g. Track, monitor, and keep training records of all personnel involved in the 
implementation of the Principal Permittee’s Urban Runoff management 
program.  

 
B. RESPONSIBILITIES OF THE CO-PERMITTEES: 
 

1. Each Co-Permittee shall complete a LIP, in conformance with Section IV of this Order 
and the approved LIP template.   

 
2. Each Co-Permittee shall be responsible for managing the Urban Runoff program 

within its jurisdiction and shall: 
 

a. Maintain adequate legal authority to control the contribution of Pollutants to the 
MS4 and enforce those authorities. 
 

b. Conduct inspections of and maintain its MS4 facilities in accordance with the 
criteria developed pursuant to Section XIV. 
 

c. Continue to implement management programs, monitoring and reporting 
programs, appropriate BMPs listed in the DAMP and LIP, and related plans as 
required by this Order and take such other actions consistent with the MEP 
standard. 
 

d. Continue to seek sufficient funding for the area-wide Urban Runoff management 
plan, local Urban Runoff program management, Urban Runoff enforcement, 
public outreach and education activities and other Urban Runoff related 
program implementation. 
 

e. Continue to coordinate with other public agencies as appropriate, to facilitate 
the implementation of this Order and the DAMP/LIP. 
  

f. Ensure that applicants for encroachment permits for permanent connection to 
Permittee MS4 facilities are notified of their obligations to comply with Storm 
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Water Ordinances, WQMP, and the State General Construction Permit post 
construction standards.  The Permittees shall enforce their Storm Water 
Ordinances to the extent of their legal authority.  An encroachment project with 
a WQMP reviewed and approved by the Co-Permittee who owns the MS4 may 
constitute compliance with the General Construction Permit post construction 
standards22.    

 
g. Maintain up-to-date MS4 facility maps.  Annually review these maps and if 

necessary, submit revised maps to the Principal Permittee with the information 
required for preparation of the Annual Report.  

 
h. Prepare and submit to the Principal Permittee in a timely manner specific 

reports/information, related to the Co-Permittees’ Urban Runoff management 
program, necessary to develop an Annual Report for submittal to the Executive 
Officer. 

 
3. The Co-Permittees' activities shall include, but not be limited to, the following: 

 
a. Participate in the Management Steering Committee and the Technical 

Committee meetings consistent with the requirements of Section XVII.D of this 
Order.  

 
b. Conduct and coordinate with the Principal Permittee surveys and monitoring 

needed to identify Pollutant sources and drainage area characteristics within its 
jurisdiction. Where an Illegal Discharge crosses jurisdictional boundaries, to the 
extent feasible coordinate with neighboring jurisdictions to locate and end the 
Illegal Discharge. 

 
c. Prepare and submit reports to the Principal Permittee to facilitate compilation of 

joint reports to the Regional Board in compliance with submittal deadlines.  
 
d. Participate in the development and implementation of plans, strategies, 

management programs, monitoring and reporting programs that are proposed 
by the Principal Permittee, Technical Committee, or the Management Steering 
Committee to comply with this Order. 

 
e. Participate in subcommittees formed by the Principal Permittee, Technical 

Committee, or the Management Steering Committee to comply with this Order. 
 

 
 
22 The State General Construction Permit Section XIII 
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f. Respond to or arrange for the appropriate entity or agency to respond to 
Emergency Situations such as accidental spills, leaks, IC/IDs, etc., to prevent or 
reduce the discharge of Pollutants to their MS4 facilities and the Receiving 
Waters. 

 
g. Continue to pursue enforcement actions as necessary within its jurisdiction for 

violations of Storm Water Ordinances, and other elements of its Urban Runoff 
management program. 

 
C. IMPLEMENTATION AGREEMENT 
 

The Permittees shall allow any cities that were not signatories to the original 
Implementation Agreement but have been subsequently added to this Order to 
participate in the Implementation Agreement.  The Permittees must annually review 
their Implementation Agreement and determine the need, if any, for additional revision.  
Beginning with the first Annual Report after adoption of this Order the Permittees must 
include the findings of this review and a schedule for any necessary revision(s) to the 
Implementation Agreement, if any.  A copy of the signature page and any revisions to 
the Agreement shall be included in the Annual Report. 

 
IV. LOCAL IMPLEMENTATION PLAN: 

 

A. Within 6 months of adoption of this Order, the Permittees shall develop and submit for 
approval of the Executive Officer a LIP template.  The LIP template shall be amended 
as the provisions of the DAMP are amended to address the requirements of this Order.  
The LIP template shall facilitate a description of the Co-Permittee’s individual programs 
to implement the DAMP, including the organizational units responsible for 
implementation and identify positions responsible for Urban Runoff program 
implementation.  The description shall specifically address: 
1. Overall program management, including internal reporting requirements and 

procedures for communication and accountability; 
a. Interagency or interdepartmental agreements necessary to implement the 

Permittee’s Urban Runoff program 
b. A summary of fiscal resources available to implement the Urban Runoff 

program; 
c. The ordinances, agreements, plans, policies, procedures and tools (e.g. 

checklists, forms, educational materials, etc.) used to execute the DAMP, 
including legal authorities and enforcement tools.  

d. Summarize procedures for maintaining databases required by the Permit; 
e. Describe internal procedures to ensure and promote accountability; 
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2. WQBELs to implement the TMDLs (Section VI.D); 
3. Receiving Water Limitations (Section VII.D).   
4. Legal authority/enforcement (Section VIII) 

a. Identify enforcement procedures, and  
b. Identify actions and procedures for tracking return to compliance; 

5. Illicit Connections/Illegal Discharges (IC/ID); Litter, Debris and Trash Control 
(Section IX). 
The procedures and the staff positions responsible for different components of their 
IC/ID and Illegal Discharge Detection and Elimination (IDDE) Programs. 

6. Sewage Spills, Infiltration into the MS4 Systems from Leaking Sanitary Sewer 
Lines, Septic System Failures, and Portable Toilet Discharges (Section X)   
A description of the interagency or interdepartmental sewer spill response 
coordination within each Permittee’s jurisdiction. 

7. Co-Permittee inspection programs(Section XI),  
a. Maintenance of Construction, Industrial, Commercial, and Post-Construction 

BMP databases; 
b. Procedures for incorporating erosion and sediment control BMPs into the 

permitting of Construction Sites (Section XI.B) 
c. Implementation of the Residential Program (Section XI.E.) 
d. Specify the verification procedure(s) and any tools utilized to verify that 

coverage under the General Construction Permit;  
8. New Development (Including Significant Redevelopment) (Section XII) 

a. A list of discretionary maps and permits over which the Permittee has the 
authority to require WQMPs; 

b. Permittee procedures to implement the Hydromodification Management Plan. 
c. Permittee procedures and tools to implement the WQMP.(Sections XII.H, XII.I & 

XII.K) 
d. Permittee procedures for Municipal Road Projects (Section XII.F). 
e. A description of the credits programs or other in-lieu programs implemented 

(Section XII.G). 
9. Public education and outreach (Section XIII) 

10. Permittee Facilities and Activities (Section XIV)   
a. A description of the Permittee’s MS4 facilities; 
b. At a minimum a list of facilities that include the following: 
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i. Parking facilities; 
ii. Fire fighting training facilities; 
iii. Facilities and activities discharging directly to environmentally sensitive areas 

such as 303(d) listed waterbodies or those with a RARE beneficial use 
designation;  

iv. POTWs (including water and wastewater treatment plants) and sanitary 
sewage collection systems; 

v. Solid waste transfer facilities; 
vi. Land application sites; 
vii. Corporate yards including maintenance and storage yards for materials, waste, 

equipment and vehicles;  
viii. Household hazardous waste collection facilities; 
ix. Municipal airfields; 
x. Maintenance Facilities serving parks and recreation facilities; 
xi. Special event venues following special events (festivals, sporting events); 
xii. Other municipal areas and activities that the Permittee determines to be a 

potential source of Pollutants.   
11. Compliance of Permittee Facilities and Activities with the General Construction 

Permit and De-Minimus Permit (Section XIV.G). 
12. Training Program for Storm Water Managers, Planners, Inspectors and Municipal 

Contractors  (Section XV); 
a. Training log forms 
b. Identify departments and positions requiring training 

B. Within 12 months of approval of the LIP template, and amendments thereof, by the 
Executive Officer, each Permittee shall complete a LIP23, in conformance with the LIP 
template.  The LIP shall be signed by the principal executive officer or ranking elected 
official or their duly authorized representative pursuant to Section XX.M of this Order. 

 
 
23  As the Principal Permittee is not a general purpose government, some portions of the NPDES MS4 

Program may not be applicable to it.  The Principal Permittee should identify the basis for its exclusion 
from the applicable program elements in the appropriate LIP section.   
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C. Each Permittee shall annually review and evaluate the effectiveness of its Urban 

Runoff programs to determine the need for revisions to its LIP as necessary in 
compliance with Section VIII.H of this Order, and document revisions in the Annual 
Report.    

 
V. DISCHARGE PROHIBITIONS: 

 
A. In accordance with the requirements of 40 CFR 122.26(d)(2)(i)B) and 40 CFR 

122.26(d)(2)(i)(F), the Permittees shall prohibit IC/IDs (see Appendix 4) from entering 
the MS4. 

 
B. The discharge of Urban Runoff from the MS4 to Receiving Waters containing 

Pollutants, including trash and debris, that have not been reduced consistent with the 
MEP standard is prohibited. 

 
C. Non-storm Water discharges from public agency activities into Waters of the US are 

prohibited unless the Non-storm Water discharges are permitted by a NPDES permit, 
granted a waiver, or as otherwise specified in Section VI, below. 

 
D. Discharges from the MS4 shall be in compliance with the discharge prohibitions 

contained in Chapter 5 of the Basin Plan. 
 
E. Discharges of Urban Runoff from the Permittee’s MS4 shall not cause or contribute to 

a condition of Pollution, Contamination, or Nuisance (as defined in CWC Section 
13050). 

 
F. The discharge of any substances in concentrations toxic to animal or plant life is 

prohibited. 
  

VI. EFFLUENT LIMITATIONS, DISCHARGE SPECIFICATIONS AND OTHER TMDL 
RELATED REQUIREMENTS 

For purposes of this Order, a discharge may include storm water or other types of 
discharges identified below. 
 

A. ALLOWED DISCHARGES: 
 

The discharges identified need not be prohibited by the Permittees unless identified by 
the Permittees or the Executive Officer as a significant source of Pollutants.  The 
DAMP shall include public education and outreach activities directed at reducing these 
discharges even if they are not substantial contributors of Pollutants to the MS4. 

 
1. Discharges composed entirely of storm water; 
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2. Air conditioning condensate; 
3. Irrigation water from agricultural sources ; 
4. Discharges covered by a NPDES Permit, WDRs, or waivers issued by the Regional 

Board or State Board.   
5. Discharges from landscape irrigation, lawn/garden watering and other irrigation 

waters.  These shall be minimized through public education and water conservation 
efforts, as prescribed under this Order Section XI.E. Residential Program. 

6. Passive foundation drains24; 
7. Passive footing drains25;  
8. Water from crawl space pumps26;  
9. Non-commercial vehicle washing,(e.g. residential car washing (excluding engine 

degreasing) and car washing fundraisers by non-profit organization); 
10. Dechlorinated swimming pool discharges (cleaning wastewater and filter backwash 

shall not be discharged into the MS4 or to Waters of the US) 
11. Diverted stream flows27;  
12. Rising ground waters28 and natural springs;  
13. Uncontaminated ground water infiltration as defined in 40 CFR 35.2005 (20) and 

uncontaminated pumped groundwater (as defined in Appendix 4, glossary), 
14. Flows from riparian habitats and wetlands; 
15. Emergency fire fighting flows (i.e., flows necessary for the protection of life and 

property do not require BMPs and need not be prohibited.   However, appropriate 
BMPs to reduce the discharge of Pollutants to the MEP must be implemented when 
they do not interfere with health and safety issues [see also Appendix K of the 
DAMP]).  

16. Waters not otherwise containing Wastes as defined in California Water Code 
Section 13050 (d), and 

17. Other types of discharges identified and recommended by the Permittees and 
approved by the Regional Board. 
  

 
 
24 Allowed discharges only if the source water drained from the foundation is storm water or uncontaminated 
groundwater.  Discharges from contaminated groundwater may require coverage under the De Minimus 
Permit (Order No. R8-2009-0003, NPDES No. CAG998001) or  General Groundwater Cleanup Permit  
(Order No. R8-2007-0008, NPDES Permit No CAG918001) or its latest version. 
25 See footnote 24, above. 
26 Allowed discharges only if the discharge is uncontaminated, otherwise permit coverage under the De 
Minimus Permit or Order No. 2006-0008-DWQ (NPDES No. CAG990002), General NPDES Permit for 
Discharges from Utility Vaults and Underground Structures to Surface Waters (General Permit-Utility 
Vaults).   
27 Diversion of stream flows that encroach into Waters of the US requires a 404 permit from the US Army 
Corps of Engineers and a 401 Water Quality Certification from the Regional Board.  Stream diversion that 
requires active pumping also requires coverage under the De Minimus Permit, Order No. R8-2009-0003. 
28Discharge of rising ground water and natural springs into surface water is only allowed if groundwater is 
uncontaminated. Otherwise, coverage under the General Groundwater Cleanup Permit, Order No. R8-2007-
0008 may be required.  
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When types of discharges listed above are identified as a significant source of Pollutants 
to Waters of the US, a Permittee must either: prohibit the discharge category from 
entering the MS4 or ensure that Source Control BMPs and Treatment Control BMPs are 
implemented to reduce or eliminate Pollutants resulting from the discharge. The 
Permittees shall evaluate the permitted discharges, as listed above to determine if any 
are a significant source of Pollutants to the MS4 and notify the Executive Officer if any are 
a significant source of Pollutants to the MS4.  
 

B. DISCHARGE SPECIFICATIONS FOR DISCHARGES FROM PERMITTEE OWNED 
AND/OR OPERATED FACILITIES AND ACTIVITIES - DE-MINIMUS 
DISCHARGES29 : 

 
The following types of discharges from Permittee owned and/or operated facilities and 
activities are authorized by this Order provided they are in compliance with the terms and 
conditions of the General De Minimus Permit except that separate coverage under that 
permit is not required.  

 
1. Discharges from potable water sources, including water line flushing, superchlorinated 

water line flushing, fire hydrant system flushing, and hydrostatic test water from 
pipelines, tanks and vessels:  These discharges shall be dechlorinated to a 
concentration of 0.1 ppm30 or less, pH adjusted if necessary, and volumetrically and 
velocity controlled to prevent re-suspension of sediments. 

 
2. Discharges from lawn, greenbelt and median watering and other irrigation runoff31 

from non-agricultural operations:  These discharges shall be minimized through 
requirements consistent with Section 5.3 of the DAMP and Section XIV of this Order. 

 
3. Dechlorinated swimming pool discharges:  Dechlorinated to a concentration of 0.1 

ppm32 or less, pH adjusted and reoxygenated if necessary, and volumetrically and 
velocity controlled to prevent resuspension of sediments.  Swimming pool cleaning 
wastewater and filter backwash shall not be discharged to the MS4.   
 

4. Discharges from facilities that extract, treat and discharge water diverted from Waters 
of the US:  These discharges shall meet the following conditions:  

 
 
29 General De Minimus Permit for Discharges to Surface Waters, Order NO. R8-2009-0003, NPDES No. 
CAG 998001 (General De Minimus Permit). 
30 Total residual chlorine = 0.1 mg/l or parts per million (ppm) or less; compliance determination shall be at a 
point before the discharge mixes with any Receiving Water. 
 
31 Non-agricultural irrigation using recycled water must comply with the statewide permit for Landscape 
Irrigation Using Recycled Water and the State Department Health guidelines. 
32 See footnote 30. 
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a. The discharges to Waters of the US must not contain Pollutants added by the 
treatment process or Pollutants in greater concentration than the influent;  

b. The discharge must not cause or contribute to a condition of erosion;  
c. Be in compliance with Section 401 of the CWA; and  
d. Conduct monitoring in accordance with Section XIX of this Order.  

 
5. Construction dewatering wastes:  The maximum daily concentration limit for Total 

Suspended Solids (TSS) shall not exceed 75 mg/L; sulfides shall not exceed 0.4 mg/L; 
total petroleum hydrocarbons shall not exceed 0.1 mg/L; and oil and grease shall not 
exceed 15 mg/L.  
 

6. For all de-minimus type of discharges:  The pH of the discharge shall be within 6.5 to 
8.5 pH units and there shall be no visible oil and grease in the discharge. 

 
7. Table 4-1 of the Basin Plan incorporates TDS/TIN objectives for groundwater and 

surface waters within the Santa Ana Region.  Permittees discharging to those 
Receiving Waters shall ensure compliance with the following for Dry Season 
conditions:    

a. For discharges to surface waters where groundwater will not be affected by the 
discharge, the maximum daily concentration (mg/L) of TDS and/or TIN of the 
effluent shall not exceed the Water Quality Objectives for the Receiving Water 
where the effluent is discharged, as specified in Table 4-1 of the Basin Plan33.  

b. For discharges to surface waters where the groundwater will be affected by the 
discharge, the TDS and/or TIN concentrations of the effluent shall not exceed the 
Water Quality Objectives for the surface water where the effluent is discharged 
and the affected groundwater management zone, as specified in Table 4-1 of the 
Basin Plan.  The more restrictive Water Quality Objectives shall govern.  
However, treated effluent exceeding the groundwater management zone Water 
Quality Objectives may be returned to the same management zone from which it 
was extracted without reduction of the TDS or TIN concentrations so long as the 
concentrations of those constituents are no greater than when the groundwater 
was first extracted.  Incidental increases in the TDS and TIN concentrations (such 
as may occur during air stripping) of treated effluent will not be considered 
increases for the purposes of determining compliance with this discharge 
specification. 

8. The Regional Board may add categories of Non-storm Water discharges that are not 
significant sources of Pollutants or remove categories of Non-storm Water discharges 

 
 
33 Resolution No. R8-2004-0001 
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listed above based upon a finding that the discharges are a significant source of 
Pollutants. 

C. NON-POINT SOURCE (NPS) DISCHARGES: 
 

The NPS discharges are being addressed through the Non-Point Source Program. 
 

D. WATER QUALITY BASED EFFLUENT LIMITATIONS TO IMPLEMENT THE TOTAL 
MAXIMUM DAILY LOADS (TMDLs)  

1. The MIDDLE SANTA ANA RIVER (MSAR) WATERSHED BACTERIA 
INDICATOR  TMDL 

Interim WQBELs (effective upon adoption of this Order) 
 
a. The MSAR Permittees34 as part of the MSAR Task Force (Table 5) shall: 

 
i. Continue to implement the watershed-wide water quality monitoring program 

( including any future amendments thereto) approved by the Regional Board 
(Resolution No. R8-2007-0046) as per Task 3 of the MSAR TMDL 
Implementation Plan.   

 
ii. Submit reports summarizing all relevant data from the MSAR watershed-

wide water quality monitoring program.  Beginning in 2010, the cool (or wet) 
season report is due to the Executive Officer by May 31st of each year (for  
monitoring conducted from November 1st through March 31st) and the warm 
(dry) season report is due to the Executive Officer by December 31st of each 
year (for monitoring conducted from April 1st through October 31st). 

 
iii. Submit comprehensive reports every three years summarizing the data 

collected for the preceding 3 year period and evaluating progress towards 
achieving the Urban WLA by the dates specified in the TMDL.  The first 
report is due to the Executive Officer on February 15, 2010.   
 

iv. Continue to implement the approved (Regional Board Resolution No. R8-
2008-0044) USEP developed as per Task 4.1 of the MSAR TMDL 
Implementation Plan.  The USEP must describe the specific methods that 
will be used to identify urban sources, strategies, and BMPs to address 

                                                 
 
34 Riverside County MS4 Permittees in the MSAR watershed (County of Riverside, and the Cities of Corona, 
Norco, Riverside are collectively referred to as the “MSAR Permittees”) 
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those sources.  Submit semi-annual reports on January 31st and July 31st of 
each year as required under the approved USEP, and any amendments 
thereto.   In years where the comprehensive report referenced in VI.D.1.a.iii 
above is due on February 15, the comprehensive report,  Dry Season report 
(Due December 31st) and the January 31st USEP reports may be combined 
into a single submittal due February 15th 

 
v. Revise the DAMP as specified in Task 4.3 of the MSAR-TMDL 

Implementation Plan.  Summarize any such revisions in the annual report 
due to the Executive Officer by November 30 of each year. 

 
vi. Revise the WQMP as specified in Task 4.5 of the MSAR TMDL 

Implementation Plan.  Summarize any such revisions in the Annual Report 
due to the Executive Officer by November 30 of each year. 

 
vii. Amend the LIP to be consistent with the revised DAMP and WQMPs within 

90 days after said revisions are approved by the Regional Board.  
Summarize any such LIP amendments in the Annual Report due to the 
Executive Officer by November 30 of each year. 

 
Final WQBELs for MSAR Bacterial Indicator TMDL under Dry Season 
Conditions 

 
b. The final WQBELs for Bacterial Indicators during the Dry Season shall be 

achieved by December 31, 2015.  These final Effluent Limits shall be 
considered effective for enforcement purposes on January 1, 2016. 
  

c. The Final WQBELs for MSAR Bacterial Indicator TMDL during the Dry Season 
shall be developed and implemented in the following manner: 

 
i. The MSAR Permittees shall prepare for approval by the Regional Board a 

Comprehensive Bacteria Reduction Plan (CBRP) describing, in detail, the 
specific actions that have been taken or will be taken to achieve compliance 
with the Urban WLA during the Dry Season (April 1st through October 31st) 
by December 31, 2015.  The CBRP must include: 

 
(1) The specific ordinance(s) adopted to reduce the concentration of 

Bacterial Indicator in urban sources. 
 
(2) The specific BMPs implemented to reduce the concentration of Bacterial 

Indicator from urban sources and the water quality improvements 
expected to result from these BMPs. 
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(3) The specific inspection criteria used to identify and manage the urban 
sources most likely causing exceedances of Water Quality Objectives for 
Bacterial Indicators. 

 
(4) The specific regional treatment facilities and the locations where such 

facilities will be built to reduce the levels of Bacterial Indicator discharged 
from urban sources and the expected water quality improvements to 
result when the facilities are complete. 

 
(5) The scientific and technical documentation used to conclude that the 

CBRP, once fully implemented, is expected to achieve compliance with 
the Urban WLA for Bacterial Indicator by December 31, 2015. 

 
(6) A detailed schedule for implementing the CBRP.  The schedule must 

identify discrete milestones to assess satisfactory progress toward 
meeting the Urban WLA during the Dry Season by December 31, 2015.  
The schedule must also indicate which agency or agencies are 
responsible for meeting each milestone. 

 
(7) The specific metric(s) that will be established to demonstrate the 

effectiveness of the CBRP and acceptable progress toward meeting the 
Urban WLA for Bacterial Indicator by December 31, 2015.  

 
(8) The DAMP, WQMP and LIPs shall be revised consistent with the CBRP 

no more than 180 days after the CBRP is approved by the Regional 
Board. 

 
(9) Detailed descriptions of any additional BMPs planned, and the time 

required to implement those BMPs, in the event that data from the 
watershed-wide water quality monitoring program indicate that Water 
Quality Objectives for Bacterial Indicator are still being exceeded after 
the CBRP is fully implemented. 

 
(10) A schedule for developing a CBRP needed to comply with the Urban 

WLA for Bacterial Indicator during the Wet Season (November 1st thru 
March 31st) to achieve compliance by December 31, 2025. 

 
ii. The draft CBRP must be submitted to the Regional Board by December 31, 

2010.  The Permittees may submit the plan individually, jointly or through a 
collaborative effort with other urban dischargers such as the existing MSAR-
TMDL Task Force.  Regional Board staff will review the draft CBRP and 
recommend necessary revisions no more than 90 days after receiving the 
draft CBRP.  The MSAR Permittees must submit the final version of the 
CBRP no more than 90 days after receiving the comments from Regional 
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Board staff.  The Regional Board will schedule a public hearing to consider 
approving the CBRP, as a final WQBEL for the Dry Season Urban WLA, no 
more than 120 days after the final plan is submitted by the MSAR 
Permittees.  In approving the CBRP as the final WQBELs, the Regional 
Board shall find that the CBRP, when fully implemented, shall achieve the 
Urban WLA for Bacterial Indicator by December 31, 2015. 

 
iii. Once approved by the Regional Board, the CBRP shall be incorporated into 

this Order as the final WQBELs for Bacterial Indicator for the Dry Season.  
Based on BMP effectiveness analysis, the CBRP shall be updated, if 
necessary.  The updated CBRP shall be implemented upon approval by the 
Regional Board.   

 
d. Should the process set forth in Section VI.D.1.c, above not be completed by 

January 1, 2016, then the Urban WLA for the Dry Season specified in the 
MSAR-TMDL shall become the final numeric WQBELs for Bacterial Indicator in 
the Dry Season as follows: 

 
i. WLA for Fecal Coliform from Urban Sources for the Dry Season (April 1st 

through October 31st)35 
5-sample/30-day logarithmic mean less than 180 organisms/100mL and not 
more than 10% of the samples exceed 360 organisms/100mL for any 30-day 
period. 
 

ii. WLA for E. Coli from Urban Sources for the Dry Season (April 1st through 
October 31st)36 
5-sample/30-day logarithmic mean less than 113 organisms/100 mL and not 
more than 10% of the samples exceed 212 organisms/100mL for any 30-day 
period. 

 
Final WQBELs for Bacterial  Indicator during the Wet Season (effective Jan. 
1, 2026) 

 
In the event this Order is still in effect on December 31, 2025, and the Regional 
Board has not adopted alternative final WQBEL during the Wet Season by that 
date, then the Urban WLAs specified in the MSAR TMDL for the Wet Season 

                                                 
 
35 5-sample/30-day logarithmic mean less than 180 organisms/100mL and not more than 10% of the 

samples exceed 360 organisms/100mL for any 30-day period. 
 
36 5-sample/30-day logarithmic mean less than 113 organisms/100 mL and not more than 10% of the 

samples exceed 212 organisms/100mL for any 30-day period. 
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(November 1st through March 31st) will automatically become the final numeric 
WQBEL for the MSAR Permittees on January 1, 2026. 

2. LAKE ELSINORE/CANYON LAKE (SAN JACINTO WATERSHED) NUTRIENT 
TMDLS 
Interim WQBELS: 

 
a. Lake Elsinore In-Lake Sediment Nutrient Reduction Plan:  Pursuant to 

Resolution No. R8-2007-0083, or as amended by subsequent adopted Regional 
Board resolutions, each LE/CL Permittee shall continue to implement the 
approved strategy for reducing in-lake sediment nutrient loads as summarized 
in Table 7, below: 

 
Table 7 - Lake Elsinore In-lake Sediment Nutrient Reduction Strategy 

Lake Elsinore In-lake Sediment Reduction Strategy Task Due Date 

Submit Phase 2 Alternatives December 31, 2010* 

Submit O&M  Agreement for Fishery Management Program December 31, 2010* 

Submit O&M Agreement for Aeration and Mixing Systems December 31, 2010* 

Submit Phase 2 Projects Plans June 30, 2011* 

Complete Phase 2 Project Implementation December 31, 2014 

Implement in-lake and watershed monitoring programs Annual reports due August 31 every 
year. 

*Within 60 days of receipt of comments from Regional Board staff, Permittees shall submit a final revised plan that will 
be acceptable for adoption by the Regional Board, unless otherwise directed by the Executive Officer. 

 
b. Lake Elsinore/Canyon Lake Model Update Plan:  Pursuant to Resolution No. 

R8-2007-0083, or as amended by subsequent adopted Regional Board 
resolutions, each LE/CL Permittee shall continue to implement the Model 
Update Plan as per the schedule summarized Table 8 below:  The Model 
Update Plan shall specify how the Permittees will determine compliance with 
the WLAs.  

 
 
 
 

Intentionally Blank 
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Table 8 - Lake Elsinore/Canyon Lake Model Update Plan 
 

Model Update Task Due Date 

Linkage Analysis Study August 31, 2010 

Watershed Source Loading Study August 31, 2010 

Model Evaluation December 31, 2010 

Construct/Calibrate Model June 30, 2011 

Conduct Model Scenarios August 31, 2011 

Model Update Final Report November 30, 2011 
 

c. Revise the DAMP, WQMP and LIPs as necessary to implement the interim 
WQBEL compliance plans submitted pursuant to paragraph a and b of this 
section and summarize all such revisions in the Annual Report. 

 
Final WQBELs (Effective December 31, 2020) 
 
d. To achieve compliance with TMDL WLAs as per the TMDL Implementation 

Plans, the LE/CL Permittees shall submit a Comprehensive Nutrient Reduction 
Plan (CNRP) by December 31, 2011 describing, in detail, the specific actions 
that have been taken or will be taken to achieve compliance with the urban WLA 
by December 31, 2020.  The CNRP must include the following: 

 
i. Evaluation of the effectiveness of BMPs and other control actions 

implemented.  This evaluation shall include the following: 
(a) The specific ordinance(s) adopted or proposed for adoption to reduce 

the concentration of nutrient in urban sources. 
(b) The specific BMPs implemented to reduce the concentration of urban 

nutrient sources and the water quality improvements expected to 
result from these BMPs. 

(c) The specific inspection criteria used to identify and manage the urban 
sources most likely causing exceedances of water quality objectives 
for nutrients. 

(d) The specific regional treatment facilities and the locations where such 
facilities will be built to reduce the concentration of nutrient 
discharged from urban sources and the expected water quality 
improvements to result when the facilities are complete. 

  
and  
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ii. Proposed method for evaluating progress towards compliance with the 
nutrient WLA for Urban Runoff.  The progress evaluation shall include: 

(a) The scientific and technical documentation used to conclude that the 
CNRP, once fully implemented, is expected to achieve compliance 
with the urban waste load allocation for nutrient by December 31, 
2020. 

(b) A detailed schedule for implementing the CNRP.  The schedule must 
identify discrete milestones decision points and alternative analyses 
necessary to assess satisfactory progress toward meeting the urban 
waste load allocations for nutrient by December 31, 2020.  The 
schedule must also indicate which agency or agencies are 
responsible for meeting each milestone. 

(c) The specific metric(s) that will be established to demonstrate the 
effectiveness of the CNRP and acceptable progress toward meeting 
the urban waste load allocations for nutrient by December 31, 2020.   

(d) The DAMP, WQMP and LIPs shall be revised consistent with the 
CNRP no more than 180 days after the CNRP is approved by the 
Regional Board. 

(e) Detailed descriptions of any additional BMPs planned, and the time 
required to implement those BMPs, in the event that data from the 
watershed-wide water quality monitoring program indicate that water 
quality objectives for nutrient are still being exceeded after the CNRP 
is fully implemented. 

 
e. The draft CNRP must be submitted to the Regional Board by December 31, 

2011.  The LE/CL Permittees may submit the plan individually, jointly or through 
a collaborative effort with other urban dischargers such as the existing 
LE/CLTMDL Task Force.  Regional Board staff will review the document and 
recommend necessary revisions no more than 90 days after receiving the draft 
plan.  The LE/CL Permittees must submit the final version of the plan no more 
than 90 days after receiving the comments from Regional Board staff.  The 
Regional Board will schedule a public hearing to consider approving the CNRP, 
as a final water quality-based effluent limitation for the Nutrient WLA, no more 
than 90 days after the final plan is submitted by the LE/CL Permittees.  In 
approving the CNRP as the final WQBELs, the Regional Board shall make a 
finding that the CNRP, when fully implemented, shall achieve the urban WLA for 
nutrient by December 31, 2020; and, 

f. Once approved by the Regional Board, the CNRP shall be incorporated into this 
Order as the final WQBELs for LE/CL Nutrient TMDL.  Based on BMP 
effectiveness analysis, the CNRP shall be updated, if necessary.  The updated 
CNRP shall be implemented upon approval by the Regional Board.   
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g. Compliance with the WLA is based on a 10-year running average.  Hence, data 
collection consistent with the approved Phase 2 LE/CL TMDL monitoring 
program required in the Monitoring and Reporting Program must commence by 
December 31, 201037.   

h. A summary of all relevant data from water quality monitoring programs shall be 
submitted in the Annual Report. This will include an evaluation of compliance 
with the LE/CL TMDL by reporting the effectiveness of the BMPs implemented 
in the watershed to control nutrient inputs into the lake from Urban Runoff 
pursuant to Regional Board Resolution No. R8-2006-0031 and R8-2007-0083, 
or as amended by subsequent Regional Board adopted resolutions. 

i. The DAMP, WQMP and LIPs shall be revised as necessary to implement the 
plans submitted pursuant to paragraph a through h of this section and 
summarize all such revisions in the Annual Report. 

j. In the event that the Regional Board has not adopted alternative final WQBELs, 
in accordance with Section VI.D.2.d., above, by December 31, 2020, the Urban 
WLAs specified in Tables 9 and 10, below, shall automatically become the final 
numeric WQBELs for the LE/CL Permittees to be achieved by December 31, 
2020.  These final Effluent Limits shall be considered effective for enforcement 
purposes on January 1, 2021.  

 
Table 9 - Canyon Lake Nitrogen and Phosphorus Waste Load and Load 
Allocationsa 

 
 
Canyon Lake  
Nutrient 
TMDL   

Final Total  
Phosphorus Waste Load 
Allocation 
(kg/yr)b, c 

Final 
TN Waste Load Allocation  
(kg/yr) b, c 

Urban 306 (675  lbs/yr) 3,974 (8763 lbs/yr) 

Septic systems  139 (306 lbs/yr)  4,850 (10692 lbs/yr) 
a   The WLAs for Canyon Lake apply to those land uses located upstream of Canyon Lake. 

b   Final WLA compliance to be achieved by December 31, 2020.  
c  TMDL and WLA specified as 10-year running average. 

 
Table 10 - Lake Elsinore Nitrogen and Phosphorus Waste Load and Load 
Allocationsa 

 

                                                 
 
37 Resolution No. R8-2004-0037 requires initiation of the Phase 2 watershed-wide Wet Season monitoring 

upon completion of the Phase 1 in-lake monitoring program.  Regional Board staff is currently in 
discussion with LE/CL TMDL Task Force regarding this transition and are expected to identify reductions 
in Phase 1 monitoring program that will offset the costs of the enhanced Phase 2 program. 
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Lake 
Elsinore 
Nutrient 
TMDL   

Final Total Phosphorus WLA
(kg/yr)b, c   

Final 
TN WLA 
 (kg/yr)c, d 

Urban 124  (273.3 lbs/yr)  349  (769.4 lbs/yr) 
Septic 
systems 69  (152 lbs/yr)  608  (1340 lbs/yr) 

a  The Lake Elsinore TMDL WLAs for septic systems only apply to those land uses located 
downstream of Canyon Lake. 

b  Final compliance to be achieved by December 31, 2020. 
c  TMDL and WLA specified as 10-year running average.   
d  WLA for supplemental water should be met as a 5 year running average by December 31, 

2020. 
e  WLA for Canyon Lake overflows 

 
k. The LE/CL Permittees may demonstrate compliance with the WLAs using either 

of the following two methods: 
 

i. Directly, using relevant monitoring data and approved and approved 
modeling procedures to estimate actual nitrogen and phosphorus loads 
being discharged to the lakes, or, 

 
ii. Indirectly, using water quality monitoring data and other biological metrics 

approved by the Regional Board, to show Water Quality Standards are being 
consistently attained (as measured by the response targets identified in the 
LE/CL TMDL).   

 
l. The TMDLs explicitly support the trading of pollutant allocations among sources 

to the extent that such allocation tradeoffs optimize point and non-point source 
control strategies to achieve the WQBELs in the most efficient manner. 

  
VII. RECEIVING WATER LIMITATIONS 

  
A. Urban Runoff discharges from the Permittees’ MS4 shall not cause or contribute to 

exceedances of Receiving Water Quality Standards (as defined by Beneficial Uses 
and Water Quality Objectives in Chapter 4 of the Basin Plan) for surface waters or 
ground waters. 

 
B. The DAMP and its components, including the LIPs, must be designed to achieve 

compliance with Receiving Water Limitations associated with discharges of Urban 
Runoff to the MEP.  It is expected that compliance with Receiving Water Limitations 
will be achieved through an iterative process and the application of increasingly more 
effective BMPs. 
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C. The Permittees shall comply with Section V.B and VII.A of this Order, through timely 

implementation of control measures and other actions to reduce Pollutants in Urban 
Runoff in accordance with the DAMP and other requirements of this Order, including 
modifications thereto.  

 
D. If exceedances of Water Quality Standards persist notwithstanding implementation of 

the DAMP and other requirements of this Order, the Permittees shall assure 
compliance with Sections V.B and VII.A of this Order, by complying with the following 
procedure: 

 
1. Upon a determination by either the Permittees or the Executive Officer that the 

discharges from the MS4 are causing or contributing to an exceedance of an 
applicable Water Quality Standard, the Permittees shall:   

 
a. Promptly, within two (2) working days, provide oral or e-mail and thereafter 

submit a report to the Executive Officer that describes the BMPs that are 
currently being implemented and the additional BMPs that will be implemented 
to prevent or reduce those Pollutants that are causing or contributing to the 
exceedance of the applicable Receiving Water Quality Standards.   
 

b. The report may be incorporated in the annual update to the DAMP, unless the 
Executive Officer directs an earlier submittal.   
 

c. The report shall include an implementation schedule.   
 

d. The Executive Officer may require modifications to the report. 
 
e. Submit any modifications to the report required by the Executive Officer within 

30 days of notification;  
 

2. Within 30 days following approval by the Executive Officer of the report described 
above, the Permittees shall revise the DAMP, applicable LIPs, and monitoring 
program to incorporate the approved modified BMPs that have been and will be 
implemented, the implementation schedule, and any additional monitoring required;  

 
3. Implement the revised DAMP, applicable LIPs and monitoring program in 

accordance with the approved schedule. 
 

4. If the exceedance is solely due to discharges to the MS4 from activities or areas 
outside the Permittees jurisdiction or control, the Permittees must, within two (2) 
working days of becoming aware of the situation, provide oral or e-mail notice to 
the Executive Officer of the determination of the exceedance and provide written 
documentation of these discharges to the Executive Officer within ten (10) calendar 
days of becoming aware of the situation. 
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5. So long as the Permittees have complied with the procedures set forth above and 
are implementing the revised LIP, DAMP, and monitoring program, the Permittees 
do not have to repeat the same procedure for continuing or recurring exceedances 
of the same Receiving Water Limitation unless the Executive Officer determines it 
is necessary to develop additional BMPs 

 
6. Nothing in Section VII.D prevents the Regional Board from enforcing any provision 

of this Order while the Permittee prepares and implements the above report. 
 

VIII. LEGAL AUTHORITY/ENFORCEMENT 
 
A.  The Permittees shall maintain adequate legal authority to control the discharge  of 

Pollutants to the MS4 from Urban Runoff and enforce those authorities.  This may be 
accomplished through ordinance, statute, permit, contract or similar means.  Such 
legal authority must address all IC/IDs into the MS4, including those from residential, 
commercial, industrial and construction sites.  The Permittees shall use the 
enforcement guidelines developed in Section 3.4 and 4.5 of the DAMP or develop their 
own enforcement program and shall incorporate the enforcement program into their 
LIP.  Such legal authority must also at a minimum include and authorize the 
Permittees to: 

 
1. Carry out all inspections, surveillance, and monitoring necessary to determine 

compliance and noncompliance with their ordinances and permits. The Permittee 
must have authority, to the extent permitted by California and federal Law and subject 
to the limitations on municipal action under the constitutions of California and the 
United States, to enter, monitor, inspect, and gather evidence (pictures, videos, 
samples, documents, etc.) from residential, industrial, commercial, and construction 
sites discharging into the MS4 within the limits of its statutory authority.  The 
Permittees shall progressively and decisively take enforcement actions against any 
violators of the Storm Water Ordinance.  These enforcement actions must, at 
minimum, meet the guidelines and procedures listed in Sections 3.4 and 4.5 of the 
DAMP. 
 

2. Control the contribution of Pollutants to the MS4; 
 

3. Stop Pollutant discharge or threat of discharge if a discharger is unable or unwilling 
to correct significant non-compliance where there is a serious threat to public health 
or the environment; 
 

4. Require the use of BMPs to prevent or reduce the discharge of Pollutants into MS4 
consistent with the MEP standard.  
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5. Require documentation on the effectiveness of BMPs implemented to reduce the 
discharge of Pollutants to the MS4; and 
 

6. The Co-Permittees’ Storm Water Ordinances or other local regulatory mechanisms 
shall include sanctions to ensure compliance.  Sanctions shall include but are not 
limited to: oral and/or written warnings, notice of violation or non-compliance, 
administrative compliance orders, stop work or cease and desist order, a civil citation 
or injunction, the imposition of monetary penalties or criminal prosecution (infraction or 
misdemeanor). These sanctions shall be issued in a decisive manner within a 
predetermined timeframe, from the time of the violation’s occurrence and/or follow-
up inspection. 

 
B. The Co-Permittees shall take progressive and decisive enforcement actions against 

violators of their Storm Water Codes and Ordinances, in accordance with the federal 
storm water regulations (40CFR, Part 122.26(d)(2)(I)(A-F)), and adopted/established 
guidelines and procedures as described in Section 3.4 of the DAMP.  The Co-
Permittees shall consider the time to return to compliance as one measure of 
effectiveness of their Storm Water Ordinances or enforcement response procedure.  
The Co-Permittees shall document these actions in their records (including electronic 
databases as outlined in the DAMP) and Annual Reports.  The Co-Permittees shall 
use their authority to bring dischargers into immediate compliance with enforcement 
actions.  

 
C. Within three (3) years of adoption of this Order, the Co-Permittees shall promulgate 

and implement ordinances that would control known pathogen or Bacterial Indicator 
sources such as animal wastes, if necessary. 

 
D. The Co-Permittees shall continue to provide notification to the Executive Officer of 

storm water related information obtained during site inspections of construction and 
industrial sites regulated by the General Storm Water Permits and of sites that should 
be regulated under the General Storm Water Permits.  The notification should include 
perceived violations of the General Storm Water Permits or local requirements, prior 
history of violations of the Permittee’s Storm Water Ordinance, enforcement actions 
related to the Storm Water Ordinance taken by the Permittee, and other relevant 
information.  In addition, Sections XVI.B of this Order addresses additional notification 
requirements for construction, industrial and commercial sites not covered under the 
General Storm Water Permits.  Notification shall not prevent or delay the Co-
Permittees from independently taking appropriate actions to bring Construction Sites 
and Industrial Facilities into compliance with their local ordinances, rules, regulations 
and WQMP.   

 
E. The Permittees are encouraged to enter into interagency agreements with owners of 

other MS4, such as CalTrans, school and college districts, universities, Department of 
Defense, Native American Tribes, etc., to control the contribution of Pollutants into their 
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MS4 from the non-Permittee MS4.  The Regional Board will continue to notify the 
owner/operator of the MS4 systems and the Permittee if the Board issues a permit for 
discharges into the MS4. 

 
F. The Co-Permittees shall annually review their Storm Water Ordinances and provide 

findings within the Annual Report on the effectiveness of these ordinances and 
enforcement programs in prohibiting the following types of discharges to the MS4 (the 
Co-Permittees may propose appropriate BMPs in lieu of prohibiting these discharges, 
where the Co-Permittees are responsible for ensuring that dischargers adequately 
maintain those BMPs): 

 
1. Sewage, where a Co-Permittee operates the sewage collection system (also prohibited 

under the Statewide SSO Order38);  
2. Wash water resulting from the hosing or cleaning of gas stations, auto repair garages, 

and other types of automobile service stations; 
3. Discharges resulting from the cleaning, repair, or maintenance of any type of 

equipment, machinery, or facility, including motor vehicles, concrete mixing 
equipment, portable toilet servicing, etc.;  

4. Wash water from mobile auto detailing and washing, steam and pressure cleaning, 
carpet/upholstery cleaning, pool cleaning and other such mobile commercial and 
industrial activities; 

5. Water from cleaning of municipal, industrial, and commercial sites, including parking 
lots, streets, sidewalks, driveways, patios, plazas, work yards and outdoor eating or 
drinking areas, etc.;     

6. Runoff from material storage areas or uncovered receptacles that contain chemicals, 
fuels, grease, oil, or other Hazardous Materials39;  

7. Discharges of runoff from the washing of hazardous material from paved or unpaved 
areas; 

8. Discharges of pool or fountain water containing chlorine, biocides, or other chemicals; 
pool filter backwash containing debris and chlorine;  

9. Pet waste, yard waste, litter, debris, sediment, etc.; and, 
10. Restaurant or food processing facility wastes such as grease, floor mat and trash bin 

wash water, food waste, etc. 

 
 
38 State Board WQO No. 2006-0003.  
39 Hazardous material is defined as any substrate that poses a threat to human health or the environment 
due to its toxicity, corrosiveness, ignitability, explosive nature or chemical reactivity.  These also include 
materials named by EPA to be reported if a designed quantity of the material is spilled into the waters of the 
United States or emitted into the environment. 
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G. Within 24 months after Order adoption, each Co-Permittee shall submit a certification 

statement, signed by its legal counsel, that the Co-Permittee has obtained all necessary 
legal authority in accordance with 40 CFR 122.26(d)(2)(i) (A-F) and to comply with this 
Order through adoption of ordinances and/or municipal code modifications.  A copy of the 
certification shall also be placed in the LIP. 
 

H. Annually thereafter, Permittees shall evaluate the effectiveness of implementation and 
enforcement response procedures with respect to the above items.  The findings of these 
reviews, along with recommended corrective actions, where appropriate, and schedules 
shall be submitted as part of the Annual Report for the corresponding reporting period.  
The LIP shall be updated accordingly. 

 
IX. ILLICIT CONNECTIONS/ILLEGAL DISCHARGES (IC/ID); LITTER, DEBRIS AND 

TRASH CONTROL 
 
A. Consistent with each Co-Permittees statutory authority, the Co-Permittees have 

adopted Storm Water Ordinances.  The Co-Permittees must continue to prohibit IC/IDs 
to the MS4 through their Storm Water Ordinances and the Principal Permittee must do 
so through its statutory authority.  In addition, the Permittees must continue to 
implement and improve routine inspection and monitoring and reporting programs for 
their MS4 facilities.   If routine inspections or Dry Season monitoring indicate IC/IDs, 
they must be investigated and eliminated or permitted within sixty (60) calendar days 
of receipt of notice by its staff or from a third party.   

 
B. The Permittees upon being put on notice by staff or a third party must immediately 

(within 24 hours of receipt of notice by its staff or from a third Party) investigate all 
spills, leaks, and/or other illegal discharges to the MS4.  Based upon their assessment 
and as specified below, the Permittees must provide notifications and reporting as 
described in Section 4 of the DAMP and Section XVI of this Order. 

 
C. The Permittees shall control Illegal Dumping that may result in a discharge of Pollutants to 

the MS4 to the MEP.  The Permittees shall describe their procedures and authorities for 
managing Illegal Dumping in their LIP.   

D. Within 18 months of adoption of this Order, the Permittees shall review and revise their 
IC/ID program to include a pro-active IDDE using the Guidance Manual for Illicit 
Discharge, Detection, and Elimination by the Center for Watershed Protection40 or any 

 
 
40 USEPA (Illicit Discharge Detection and Elimination - A Guidance Manual for Program Development and 
Technical Assessments) by the Center for Watershed Protection and Robert Pitt, University of Alabama, 
October 2004, updated 2005).  
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other equivalent program consistent with Section IX.E below.  The result of this review 
shall be reported in the Annual Report and include a description of the Permittees’ revised 
pro-active program, procedures and schedules. The LIP shall be updated accordingly.   

E. The Permittees’ revised IC/ID  programs shall specify an IDDE program for each Co-
Permittee to individually, or in combination: 
a. Develop an inventory and map of Permittee MS4 facilities and Outfalls to Receiving 

Waters.   
b. Develop a schedule to be submitted within 18 months to conduct and implement 

systematic investigations of MS4 open channels and Major Outfalls.    
c. Use field indicators to identify potential Illegal Discharges, if applicable;  
d. Track Illegal Discharges to their sources41 where feasible; and 
e. Educate the public about Illegal Discharges and Pollution Prevention where problems 

are found. 
F. The Permittees shall continue to integrate IC/ID detection and elimination into their 

inspection programs, training of Permittee staff, and monitoring data collection and other 
indicator data.    

G. The Permittees shall annually review and evaluate their IC/ID program, including 
litter/trash BMPs, to determine if the program needs to be adjusted.  Findings of the 
review and evaluation shall be submitted with the Annual Report.  

H. The Permittees shall maintain a database summarizing IC/ID incident response (including 
IC/IDs detected as part of field monitoring activities).  This information shall be updated on 
an ongoing basis and submitted with the Annual Report.  

I. The Permittees shall control, consistent with the MEP standard, Illegal Discharges 
(including the discharge of spills, leaks, or dumping of any materials other than storm 
water and authorized non-storm water) into the MS4.  All reports of Illegal Discharge shall 
be promptly investigated and reported as specified in Section XVI (Notification 
Requirements).  

 
J. In the 2004-2005 Annual Report, the Permittees characterized trash, determined its 

main source(s) and developed and implemented appropriate BMPs to reduce and/or to 
eliminate the discharge of trash and debris to Waters of the US to the MEP.  The 
BMPs should be continued and their effectiveness must be reported in the Annual 
Report.  

K. Where non-jurisdictional IC/IDs within a Permittees jurisdiction are identified, the 
Permittees will notify the responsible party and the Executive Officer of the discharge.   

 
 
41 Table 2: Land uses, Generating Sites and Activities that Produce Indirect Discharges from IDDE, A 
Guidance Manual for Program Development and Technical Assessments, October 2004 CWP. 
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X. SEWAGE SPILLS, INFILTRATION INTO THE MS4 SYSTEMS FROM LEAKING 
SANITARY SEWER LINES, SEPTIC SYSTEM FAILURES, AND PORTABLE TOILET 
DISCHARGES  
 
A. The Permittees shall continue to provide local sanitation districts 24-hour access to the 

MS4 to address sewage spills.  The Permittees shall continue to work cooperatively with 
the local sewer agencies to determine and control the impact of infiltration from leaking 
sanitary sewer systems on Urban Runoff quality.  Each Permittee shall implement control 
measures necessary to minimize infiltration of seepage from sanitary sewers to the MS4 
through routine preventative maintenance of the MS4. 

B. Each Permittee shall continue to cooperate and coordinate with the sewage 
collection/treatment agencies as described in Appendix I of the DAMP to swiftly respond 
to and contain sewage spills that may discharge into its MS4.  Management and/or 
preventive measures shall continue to be implemented for sources including portable 
toilets, failing septic systems, and failing private laterals that may cause or contribute to 
Urban Runoff Pollution problems in Permittee jurisdictions. 

C. Permittees who are regulated under the SSO Order No. 2006-0003-DWQ, shall continue 
to comply with that Order to control sanitary system overflows.   

D. Permittees with septic systems in their jurisdiction shall maintain the inventory of septic 
systems within its jurisdiction completed in 2008.   Updates to the inventory will be 
maintained by County Environmental Health via a database of new septic systems 
approved since 2008. 

XI. CO-PERMITTEE INSPECTION PROGRAMS  

The Permittee inspection programs are outlined in Sections 7 and 8 of the DAMP and 
describe some of the minimum inspection and enforcement procedures utilizing existing 
inspection programs, provides criteria for characterizing the significance of violations, 
criteria for prioritizing violations, appropriate response actions corresponding to the priority 
of violations and identifies the hierarchy of enforcement/compliance responses.  Section 
3.4 of the DAMP provides a framework to standardize the implementation and 
enforcement by the Co-Permittees of their respective Storm Water Ordinances.  The Co-
Permittees shall continue to enforce their respective Storm Water Ordinances consistent 
with the DAMP and this Order.  

A. GENERAL REQUIREMENTS 

1. The Co-Permittees shall continue to maintain and update a database inventory of 
all active Construction Sites, and Industrial and Commercial Facilities within their 
jurisdiction consistent with the database requirements of Section 7 and 8 of the 
DAMP.  Construction Sites and Industrial and Commercial Facilities shall be 
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included in the database inventories regardless of whether the Construction Sites 
or Commercial and Industrial Facilities are subject to the General Construction 
Permit or the General Industrial Permit or other individual NPDES permit or WDRs.   

2. The Co-Permittee inspection database inventory described in Section XI.A.1 shall 
be maintained in an electronic database format that may be made available to the 
Regional Board upon request (e.g. request via phone call, e-mail, letter, etc,).  The 
database inventory must be consistent with the requirements of Sections 7 and 8 of 
the DAMP. Supporting paper (or electronic) files shall also be maintained and made 
available upon Regional Board request.  Supporting files should include a record of 
inspection dates, the results of each inspection, photographs (if any), video (if any) 
and a summary of any enforcement actions taken.  The inventory databases shall 
be updated on an annual basis and an electronic copy shall be provided with each 
Annual Report.   

3. The Co-Permittee shall not issue an occupancy permit to an Industrial Facility or 
other license authorizing the facility to operate, unless the applicant is informed of 
the General Industrial Permit and that it may have to secure coverage under the 
General Industrial Permit.  The Co-Permittees shall verify during Industrial Facility 
inspections whether a site has obtained necessary permit coverage under the 
General Industrial Permit.   

4. If the Industrial Facility’s SIC code falls under the mandatory category the Co-
Permittee shall notify the Regional Board and the applicant that they may be 
required to obtain coverage under the General Industrial Permit.   

5.  Permits for Construction Sites shall not be granted until appropriate coverage 
under the General Construction Permit (s) is verified.   

6. Perceived Non-filers for the General Storm Water Permits shall be reported 
consistent with Section XVI.E. 

7. If a Co-Permittee receives notice by its staff or from a third party of a non-
Emergency Situation representing a possible violation of the General Storm Water 
Permit or other permit issued by the State or Regional Board to an Industrial 
Facility or Construction Site, the Co-Permittee shall, within two (2) working days, 
provide oral or e-mail notice to Regional Board staff of the location within its 
jurisdiction where the incident occurred and describe the nature of the incident.  
After notifying the Regional Board, no further action is necessary regarding the 
General Storm Water Permits.  However, each Co-Permittee shall take appropriate 
actions to bring an Industrial Facility or Construction Site into compliance with its 
Storm Water Ordinances.  

8. The Co-Permittees need not inspect facilities already inspected by Regional Board 
staff if the inspection was conducted within the specified time period.  Regional 
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Board staff inspection information is available at www.ciwqs.ca.gov42.    
9. Each Co-Permittee shall respond to complaints received from third parties 

regarding Construction Sites and Industrial and Commercial Facilities in a timely 
manner to ensure that the sites are not a source of Pollutants to the MS4 and the 
Receiving Waters.   

10. The Co-Permittees shall enforce their Storm Water Ordinances and permits at all 
Construction Sites and Industrial, and Commercial Facilities in a fair, firm and 
consistent manner.  Sanctions for non-compliance as required under Section VIII 
(Legal Authority/Enforcement) shall be deemed adequate to bring the site into 
compliance with their Storm Water Ordinances and permits. 

11. Each Co-Permittee shall document, evaluate and annually report the effectiveness 
of its enforcement procedures in achieving prompt and timely compliance with 
inspection programs.  Sanctions for non-compliance shall be adequate to bring the 
site into compliance and to stop the Pollutant discharge consistent with the 
requirements of Section VIII of this Order.   

12. The Principal Permittee and the County have implemented the CAP.  Through the 
Riverside County Department of Environmental Health, the CAP addresses storm 
water compliance issues at restaurant facilities and businesses that must have a 
hazardous material permit for either storing, handling or generating hazardous 
materials.  As described in Section 8 of the DAMP, the Permittees must either 
participate in the CAP or implement an equivalent inspection program.  The cities of 
Corona and Riverside maintain such programs through their respective POTW pre-
treatment programs that may be supplemented by the activities of the Department 
of Environmental Health during routine inspections.  The County is establishing a 
stand-alone NPDES Storm water Compliance Inspection and Enforcement 
Program (CIEP) for Industrial and Commercial Facilities in the unincorporated 
areas of the County. 

13. Where inspections and/or enforcement required by this Order are carried out on 
behalf of the Co-Permittee by other agencies or departments such as the County 
Department of Environmental Health, county and local fire departments, hazardous 
materials programs, code enforcement, industrial pretreatment, and building and 
safety, the Co-Permittee shall monitor and annually evaluate and report adequacy 
of program coverage and enforcement response in complying with this Order. 

14. All inspectors shall be trained in accordance with Section XV. 

 
 
42 To obtain access to the State database, registration at the following link is necessary: 
http://www.waterboards.ca.gov/water_issues/programs/ciwqs/chc_npdes.shtml.  Contact information is 
available at http://www.waterboards.ca.gov/water_issues/programs/ciwqs/contactus.shtml.  
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B. CONSTRUCTION SITES 
 

1. Each Co-Permittee shall include in the electronic database identified in Section 
XI.A.2 an inventory of all Construction Sites within its jurisdiction for which building 
or grading permits have been issued and activities at the site include:  soil 
movement; uncovered storage of materials or wastes, such as dirt, sand or 
fertilizer; or exterior mixing of cementaceous products, such as concrete, mortar or 
stucco.  
 

2. Each Permittee shall continue to prioritize Construction Sites within its jurisdiction 
as a high, medium or low threat to water quality.  Evaluation of construction sites 
shall be based on factors, which shall include but not be limited to: soil erosion 
potential, project size, proximity and sensitivity of Receiving Waters and any other 
relevant factors.  At a minimum, high priority Construction Sites shall include: sites 
disturbing 50 acres and greater; sites disturbing over 1 acre with Direct Discharge 
to Receiving Waters with  CWA Section 303(d) listed waters for sediment or 
turbidity impairments; site specific characteristics43 ; and any other relevant factor.  
At a minimum, medium priority construction sites shall include: sites disturbing 
between 10 to less than 50 acres of disturbed soil. 
 

3. Each Permittee shall conduct Construction Site inspections for compliance with its 
ordinances (grading, WQMPs, etc.) and local permits (building, grading, etc.).  The 
Permittees shall develop a checklist for conducting Construction Site inspections.  
Inspections of Construction Sites shall include, but not be limited to: 
 
a. Verification of coverage under the General Construction Permit (PRDs or Waste 

Discharge Identification Number [WDID]) during the initial inspection.  As 
Permittees become aware of changes in ownership, they shall notify Regional 
Board staff.    

b. Ensure that the BMPs implemented on-site are effective for the appropriate 
phase of construction (preliminary stage, mass grading stage, streets and 
utilities stage etc.).     

c. Visual observations for Illegal Discharges, potential Illicit Connections, and 
potential Pollutant sources.  

d. Implementation and maintenance of BMPs required under local requirements.  
e. An assessment of the effectiveness of BMPs implemented at the site and the 

need for any additional BMPs.   
    

 
 
43 The recently adopted General Construction Permit Order No. 2009-0009-DWQ includes risk-based 
characterization of construction sites based on site-specific conditions.  
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4. At a minimum, the inspection frequency shall include the following: 
a. During the Wet Season (October 1 through May 31 of each year), all high 

priority Construction Sites are to be inspected, in their entirety, once a month.  
All medium priority Construction Sites are to be inspected at least twice during 
the Wet Season.  All low priority Construction Sites are to be inspected at least 
once during the Wet Season.  Construction Sites that disturb less than one acre 
may be inspected on an as needed basis.  When BMPs or BMP maintenance is 
deemed inadequate or out of compliance, an inspection frequency of at least 
once per week should be maintained until BMPs and BMP maintenance are 
brought into compliance. 

b. During the Dry Season (June 1 through September 30 of each year), all 
Construction Sites shall be inspected at a frequency sufficient to ensure that 
sediment and other Pollutants are properly controlled and that unauthorized, 
Non-storm Water discharges are prevented.  

 

C. INDUSTRIAL FACILITIES 

1. To establish priorities for inspection, the Permittees shall continue to prioritize 
Industrial Facilities within their jurisdiction as a high, medium, or low threat to water 
quality.  Continual evaluation of these Industrial Facilities should be based on such 
factors as type of industrial activities (i.e., SIC codes), materials or wastes used or 
stored outside, Pollutant discharge potential, compliance history, facility size, 
proximity and sensitivity of Receiving Waters and any other relevant factors 
described in Section 8 of the DAMP.  At a minimum, a high priority shall be 
assigned to: Industrial Facilities subject to section 313 of Title III of the Superfund 
Amendments and Reauthorization Act of 1986 (SARA); Industrial Facilities that 
handle or generate Pollutants for which the receiving water is impaired, facilities 
that have a significant potential to release pre-production plastics or nurdles into 
the environment, and Industrial Facilities with a high potential for or history of 
unauthorized, Non-storm Water discharges. 

2. Each Co-Permittee shall conduct Industrial Facility inspections for compliance with 
its ordinances, permits and this Order.  Industrial Facility inspections shall be 
consistent with Section 8 of the DAMP.  If an inspection indicates the need for 
follow-up, Co-Permittee follow-up inspections shall include a review of the Industrial 
Facility’s material and waste handling and storage practices, written documentation 
of Pollutant control BMP implementation and maintenance procedures, digital 
photographic documentation of water quality violations as well as evidence of past 
or present unauthorized, Non-storm Water discharges and enforcement actions 
issued at the time of the Co-Permittee inspection.  Report of inspections shall be 
included in the Annual Report and shall provide the basis for downgrading or 
upgrading priority ranking of Industrial Facilities.  
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3. All high priority Industrial Facilities are to be inspected at least once a year; all 
medium priority Industrial Facilities are to be inspected at least once every two 
years; and all low priority Industrial Facilities are to be inspected at least once 
during the term of this Order.  In the event that inappropriate material or waste 
handling or storage practices are observed, or unauthorized, non-storm water 
discharges are observed, an enforcement order shall be issued and a re-inspection 
frequency adequate to bring the Industrial Facility into compliance must be 
maintained (at a minimum, once a month or within the compliance schedule 
prescribed by the Co-Permittee in a written notice to the discharger).  Once 
compliance is achieved, a minimum inspection frequency of once every six months 
should be maintained for the annual reporting period. 

4. Each Co-Permittee shall continually identify undocumented Industrial Facilities 
within its jurisdiction and shall add them to the database, as identified in Section 
XI.A.2.  Additionally, each Industrial Facility shall be listed as per the criteria in 
specified in Section XI.C.1 within 15 days from the initial date of discovery of the 
Industrial Facility.   

5. Each Permittee shall require Industrial Facilities to implement source control and 
pollution prevention measures consistent with the requirements of Section 8.of the 
DAMP. 

D. COMMERCIAL FACILITIES 
 

1. Each Permittee shall continue to implement the CAP or equivalent, pursuant to Section 
8. of the DAMP and Section XI.A.9  (complaints) of this Order; Section 8 shall be 
modified to clarify the types of facilities specifically addressed by the CAP.  Within 18 
months, the Co-Permittees shall also identify any facilities that transport, store or 
transfer pre-production plastic pellets and managed turf facilities (e.g. private golf 
courses, athletic fields, cemeteries, and private parks) within their jurisdiction and 
determine if these facilities warrant additional inspection to protect water quality.  
2. The Permittees shall continue to develop BMPs applicable for each of the 

Commercial Facilities described in Section 8 of the DAMP.   
3. The Co-Permittees shall continue to prioritize Commercial Facilities within their 

jurisdiction as a high, medium, or low threat to water quality based on such factors 
as the type, magnitude, and location of the commercial activity, proximity and 
sensitivity of Receiving Waters, potential for discharge of Pollutants to the MS4, 
Commercial Facilities that handle or generate Pollutants for which the Receiving 
Water is Impaired, frequency of inspections and facilities with a high potential for or 
history of unauthorized, Non-storm Water discharges.  

4. All high priority Commercial Facilities shall be inspected at least once per year; all 
medium priority Commercial Facilities shall be inspected at least every two years; 
and all low priority Commercial Facilities shall be inspected at least once during the 
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term of this Order.  At a minimum, each Commercial Facility shall be required to 
implement source control and pollution prevention BMPs consistent with the 
requirements of Section 8 of the DAMP.  Co-Permittee follow-up inspections should 
include a review of BMPs implemented, their effectiveness and maintenance; 
written and photographic documentation of materials and waste handling and 
storage practices; evidence of past or present unauthorized, Non-storm Water 
discharges; and an assessment of management/employees awareness of storm 
water pollution prevention measures. 

5. In the event that inappropriate material or waste handling or storage practices are 
observed, or there is evidence of past or present unauthorized, Non-storm Water 
discharges, a written enforcement order shall be issued at the time of the initial 
inspection for CAP equivalent inspection programs or at the time of the CAP follow-up 
inspection, to bring the Commercial Facility into compliance.   

6. Within 18 months of adoption of this Order, the Co-Permittee shall notify all mobile 
businesses based within their jurisdiction concerning the minimum Source Control and 
Pollution Prevention BMPs that they must develop and implement.  For purposes of 
this Order, mobile businesses include: mobile auto washing/detailing; equipment 
washing/cleaning; carpet, drape, furniture cleaning; and mobile high pressure or 
steam cleaning activities that are based out of a Co-Permittee’s jurisdiction.  The 
mobile businesses shall be required to implement appropriate BMPs within 3 months 
of being notified by the Co-Permittees.  The Co-Permittees shall also notify mobile 
businesses discovered operating within their jurisdiction. 

7. Within 24 months of adoption of this Order, the Co-Permittees shall develop an 
enforcement strategy to address mobile businesses.   

8. The Co-Permittees should continue to maintain the CAP restaurant inspection 
program, or equivalent.  Inspections for Commercial Facilities with restaurants shall, at 
a minimum, address: 
a. Oil and grease disposal to verify that these wastes are not poured onto a parking 

lots, streets or adjacent catch basins; 
b. Trash bin areas, to verify that these areas are clean, the bin lids are closed, the 

bins are not used for liquid waste disposal and wash water from the bins is not 
disposed of into the MS4; 

c. Parking lot, alley, sidewalk and street areas to verify that floor mats, filters and 
garbage containers are not washed in those areas and that no wash water is 
disposed of in those areas; 

d. Parking lot areas to verify that they are cleaned by sweeping, not by hosing down, 
and that the facility operator uses dry methods for spill cleanup; and, 

e. Violations of the Storm Water Ordinance shall be enforced by the jurisdictional Co-
Permittee.  
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E. RESIDENTIAL PROGRAM 

1. Within 18 months of adoption of this Order, each Co-Permittee shall develop and 
implement a residential program consistent with these requirements to reduce the 
discharge of Pollutants from residential activities to the MS4, consistent with the 
MEP standard.   

2. The Co-Permittees shall identify residential activities that are potential sources of 
Pollutants and develop and/or enhance Fact Sheets/BMPs as appropriate.  At a 
minimum, this should include: residential auto washing and maintenance activities; 
use and disposal of pesticides, herbicides, fertilizers and household cleaners; and 
collection and disposal of pet wastes.  The Permittees shall distribute the Fact 
Sheets/BMPs and appropriate information from organizations such as the 
Riverside-Corona Resource Conservation District44 and USDA’s Backyard 
Conservation Program45 to the residents to ensure that discharges from the 
residential areas are not causing or contributing to a violation of Water Quality 
Standards in the Receiving Waters.   

3. The Co-Permittees, collectively or individually, shall facilitate the proper collection 
and management of used oil, toxic and hazardous materials, and other household 
wastes.  The Permittees should continue distribution of information regarding the 
dates and locations of temporary and permanent household hazardous waste and 
antifreeze, oil, battery and paint collection events and facilities, and financial 
support of household hazardous waste and antifreeze, oil, battery and paint 
collection facilities and events or curbside or special collection sites managed by 
the Co-Permittees or private entities, such as solid waste haulers. 

4. The Regional Board recommends continuation of Co-Permittee efforts to 
coordinate with local water purveyors and other stakeholders to encourage efficient 
irrigation and minimize runoff from residential areas.   

5. The Co-Permittees shall enforce their Storm Water Ordinance as appropriate to 
control the discharge of Pollutants associated with residential activities.   

6. Each Co-Permittee shall include an evaluation of its residential program in the 
Annual Report starting with the second Annual Report after adoption of this Order.  

   

 
 
44 The Riverside-Corona Resource Conservation District (RCRCD) provides gardening and horticulture 
information appropriate for the area including native plant selection, backyard management, alternatives to 
pesticide, irrigation scheduling and composting.  The RCRCD is sponsored by the cities and county of 
Riverside Only Rain Down the Storm Drain Pollution Prevention Program.   
 
45 Backyard Conservation, Bringing Conservation from the Countryside to Your Backyard, USDA Natural 
Resources Conservation Service, National Association of Conservation Districts, Wildlife Habitat Council 
and National Audubon Society. 
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XII. NEW DEVELOPMENT (INCLUDING SIGNIFICANT REDEVELOPMENT) 
 
A. GENERAL REQUIREMENTS: 
 

1. Each Co-Permittee, consistent with the DAMP, and requirements of this Order, 
when considering any map or permit for a New Development or Significant 
Redevelopment project for which discretionary approval is sought, must continue to 
require such map or permit to obtain coverage under the General Construction 
Permit, where applicable, prior to the issuance of grading or construction permits.  
Each Co-Permittee shall specify its verification procedure and any tools utilized for 
this purpose in its LIP. 

  
2. Each Co-Permittee must continue to implement those BMPs identified in Section 7.1 

of the DAMP.  Each Permittee shall ensure that the erosion and sediment control 
plans it approves include appropriate erosion and sediment control BMPs (i.e., erosion 
measures for slopes greater than a certain length or hill-side developments, 
ingress/egress controls, perimeter controls, run-on diversion, if significant) such that a 
distinct and effective combination of BMPs consistent with site risk is implemented 
through all phases of construction. 

   
3. The land use approval process of each Co-Permittee must continue to require post-

construction BMPs, Source Control BMPs and Treatment Control BMPs and 
identify their locations and long-term maintenance responsibilities consistent with 
the requirements of this Order.  

 
4. Each Permittee shall ensure, consistent with the MEP standard and within the limits of 

its legal authority, that runoff from New Development and Significant Redevelopment 
projects not regulated under this Order but that require encroachment permits for 
connections to the MS4 regulated under this Order are consistent with the 
requirements of this Order including the model WQMP for the Permit Area.     

5. Each Permittee shall ensure that appropriate BMPs to reduce erosion and mitigate 
Hydromodification are included in the design for replacement of existing culverts or 
construction of new culverts and/or bridge crossings to the MEP46. 

6. Each Permittee shall ensure, consistent with the MEP standard, that runoff from 
development projects it approves, does not cause nuisance to adjoining downstream 
properties and stream channels.  

7. Each Permittee shall ensure to the MEP that MS4s47  are appropriately maintained 
consistent with Section XIV of this Order or are adequately maintained by a legally 
responsible party. 

 
 
46 This type of project may require a CWA Section 404 Permit. 

RB-AR52856



Order No. R8-2010-0033 (NPDES No. CAS 618033) 85 of 117 
Area-wide Urban Runoff 
RCFC&WCD, the County of Riverside, and the Incorporated Cities 
 
 
 

                                                                                                                                                             

 
8. Each Permittee shall require applicants to minimize the short and long-term adverse 

impacts on Receiving Water quality from New Development and Significant 
Redevelopment  maps or permits where discretionary approval is sought, as required 
in Section XII.D below, by:  (1) continuing to review, approve, and verify 
implementation of project-specific WQMPs, implementation of LID principles, where 
feasible; (2) addressing HCOCs; and (3) ensuring that long term BMP operation and 
maintenance mechanisms are in place prior to project closure or issuance of 
certificates of occupancy. 

 
9. The requirements of Section XII.D below shall apply to Permittee projects that meet 

the New Development and Significant Redevelopment criteria. 
 
10. Each Permittee shall participate in the development of a Watershed Action Plan, 

described in Section XII.B, below, to integrate water quality, stream protection and 
storm water management and use within the Permit Area with land use planning 
policies, ordinances, and plans.   

  
 

B. WATERSHED ACTION PLAN 

1. An integrated watershed management approach may facilitate integration of 
planning and project approval processes with water quality and quantity control 
measures.  Management of the impacts of Permit Area urbanization on water 
quality and stream stability is more effectively done on a per-site, neighborhood 
and municipal basis based on an overall watershed plan.  Pending completion of 
the Watershed Action Plan consistent with this section, management of the impacts 
of urbanization shall be accomplished using existing programs.  The Permittees 
shall develop a Watershed Action Plan to address the entire Permit Area.  The 
Permittees may choose to develop sub-watershed action plans based on the 
overall Watershed Action Plan in the future based on new 303(d) impairments, 
TMDL requirements, or other factors. 

2. The Permittees shall develop and submit to the Executive Officer for approval a 
Watershed Action Plan that describes and implements the Permittees’ approach to 
coordinated watershed management.  The objective of the Watershed Action Plan 
is to address watershed scale water quality impacts of urbanization in the Permit 
Area associated with Urban TMDL WLAs, stream system vulnerability to 
Hydromodification from Urban Runoff, cumulative impacts of development on 

 
 
47 Urban runoff conveyance systems created or resulting from development projects approved by 
Permittees. 
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vulnerable streams, preservation of Beneficial Uses of streams in the Permit Area, 
and protection of water resources, including groundwater recharge areas.   

3. Within three years of Permit adoption, the Co-Permittees shall develop the 
Watershed Action Plan and implementation tools to address impacts of 
urbanization in a holistic manner.  At a minimum, the Watershed Action Plan shall 
include the following: 
a. Describe proposed Regional BMP approaches that will be used to address 

Urban TMDL WLAs. 
b. Develop recommendations for specific retrofit studies of MS4, parks and 

recreational areas that incorporate opportunities for addressing TMDL 
Implementation Plans, Hydromodification from Urban Runoff and LID 
implementation. 

c. Description of regional efforts that benefit water quality (e.g. Western Riverside 
County Multiple Species Habitat Conservation Plan, TMDL Task Forces, Water 
Conservation Task Forces, Integrated Regional Watershed Management Plans) 
and their role in the Watershed Action Plan.  The Permittees shall describe how 
these efforts link to their Urban Runoff Programs and identify any further 
coordination that should be promoted to address Urban WLA or 
Hydromodification from Urban Runoff to the MEP.   

4. Within two years of adoption of this Order, the Permittees shall delineate existing 
unarmored or soft-armored stream channels in the Permit Area that are vulnerable 
to Hydromodification from New Development and Significant Redevelopment 
projects. 

5. Within two years of completion of the delineation in Section XII,B.4 above, develop 
a Hydromodification management plan (HMP) describing how the delineation will 
be used on a per project, sub-watershed, and watershed basis to manage 
Hydromodification caused by urban runoff.  The HMP shall prioritize actions based 
on drainage feature/susceptibility/risk assessments and opportunities for 
restoration.  
a. The HMP shall identify potential causes of identified stream degradation 

including a consideration of sediment yield and balance on a watershed or sub-
watershed basis.     

b. Develop and implement a HMP to evaluate Hydromodification impacts for the 
drainage channels deemed most susceptible to degradation.  The HMP will 
identify sites to be monitored, include an assessment methodology, and 
required follow-up actions based on monitoring results.  Where applicable, 
monitoring sites may be used to evaluate the effectiveness of BMPs in 
preventing or reducing impacts from Hydromodification. 
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6. Identify Impaired Waters [CWA § 303(d) listed] with identified Urban Runoff 
Pollutant sources causing impairment, existing monitoring programs addressing 
those Pollutants, any BMPs that the Permittees are currently implementing, and 
any BMPs the Permittees are proposing to implement consistent with the other 
requirements of this Order.  Upon completion of XII.B.4, develop a schedule to 
implement an integrated, world-wide-web available, regional geodatabase of the 
impaired waters [CWA § 303(d) listed], MS4 facilities, critical habitat preserves 
defined in the Multiple Species Habitat Conservation Plan and  stream channels in 
the Permit Area that are vulnerable to Hydromodification from Urban Runoff.   

7. Develop a schedule to maintain the geodatabase required in Section XII.B.4 and 
other available and relevant regulatory and technical documents associated with 
the Watershed Action Plan. 

 
8. Within three years of adoption of this Order, the Watershed Action Plan shall be 

submitted to the Executive Officer for approval and incorporation into the DAMP.  
Within six months of approval, each Permittee shall implement applicable 
provisions of the approved revised DAMP and incorporate applicable provisions of 
the revised DAMP into the LIPs for watershed wide coordination of the Watershed 
Action Plan.  

 
9. The Permittees shall also incorporate Watershed Action Plan training, as 

appropriate, including training for upper-level managers and directors into the 
training programs described in Section XV.  The Co-Permittees shall also provide 
outreach and education to the development community regarding the availability 
and function of appropriate web-enabled components of the Watershed Action 
Plan. 

10. Invite participation and comments from resource conservation districts, water and 
utility agencies, state and federal agencies, non-governmental agencies and other 
interested parties in the development and use of the Watershed Geodatabase; 

 
C. INCORPORATION OF WATERSHED PROTECTION PRINCIPLES INTO PLANNING 

PROCESSES   

1. Within 24 months of adoption of this Order, each Co-Permittee shall review its 
General Plan and related documents including, but not limited to its development 
standards, zoning codes, conditions of approval and development project guidance 
to eliminate any barriers to implementation of the LID principles and HCOC 
discussed in Section XII.E of this Order.  The results of this review along with any 
proposed action plans and schedules shall be reported in the Annual Report for the 
corresponding reporting year.  Any changes to the project approval process or 
procedures shall be reflected in the LIP. 
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2. The Co-Permittees shall continue to ensure that their General Plan and related land 
use ordinances and land use approval processes (including, but not limited to, its 
approved development standards, zoning ordinances, standard conditions of 
approval, or project development guidelines) ensure the principles and policies 
enumerated below are properly considered and are incorporated, as appropriate, 
into the land use approval process to the MEP: 
a. Limit disturbance of natural water bodies and drainage systems; conserve natural 

areas; protect slopes and channels; minimize significant adverse impacts from 
Urban Runoff on the biological integrity of natural drainage systems and water 
bodies; 

b. Minimize changes in hydrology and Pollutant loading; require incorporation of 
controls including Source Control and Treatment Control BMPs to mitigate any 
projected increases in Pollutant loads and flows; ensure that post-development 
runoff rates and velocities from a site do not adversely impact  downstream 
erosion and  stream habitat; minimize the quantity of Urban Runoff directed to 
impermeable surfaces and the MS4; and maximize the percentage of permeable 
surfaces to allow more percolation of Urban Runoff into the ground; 

c. Preserve wetlands, riparian corridors, and buffer zones that provide important 
water quality benefits; establish reasonable limits on the clearing of vegetation 
from the project site; 

d. Encourage the use of BMPs to manage Urban Runoff quantity and quality, 
consistent with XII.C.1 above; 

e. Provide for appropriate permanent measures to reduce Pollutant loads in Urban 
Runoff from the development site; and   

f. Establish development guidelines for areas particularly susceptible to erosion and 
sediment loss. 

3. The Co-Permittees, when acting as a CEQA Lead Agency for a project requiring a 
CEQA document, must identify at the earliest possible time in the CEQA process 
resources under the jurisdiction by law of the Regional Board  which may be 
affected by the project. The preliminary WQMP should identify the need for any 
CWA Section 401 certification.  The Co-Permitees should coordinate project review 
with Regional Board staff pursuant to the requirements of CEQA.  Upon request by 
Regional Board staff, this coordination shall include the timely provision of the 
discharger’s identity and their contact information and the facilitation of early-
consultation meetings.  

4. The following potential impacts shall be considered during CEQA review: 
a. Potential impact of project construction on Urban Runoff. 
b. Potential impact of project’s post-construction activity on Urban Runoff. 
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c. Potential for discharge of Pollutants from areas of material storage, vehicle or 
equipment fueling, vehicle or equipment maintenance (including washing), waste 
handling, hazardous materials handling or storage, delivery areas or loading 
docks, or other outdoor areas. 

d. Potential for discharge of Urban Runoff to affect Beneficial Uses of the Receiving 
Waters. 

e. Potential for significant changes in the flow velocity and/or volume of Urban Runoff 
that could cause environmental harm. 

f. Potential for significant increases in erosion of the project site or surrounding 
areas. 

5. Each Permittee shall provide the Regional Board with the draft amendment or 
revision when a pertinent General Plan element or the General Plan is noticed for 
comment in accordance with Govt. Code § 65350 et seq.  

 
D. WATER QUALITY MANAGEMENT PLAN (WQMP) FOR URBAN RUNOFF (FOR 

NEW DEVELOPMENT/ SIGNIFICANT REDEVELOPMENT): 
 

1. Each Permittee shall continue to require project-specific WQMPs for those maps 
and permits described below for which discretionary approval is sought and as 
further described in Section 6 and Appendix O of the DAMP.  Within 18 months of 
adoption of this Order, the Permittees shall submit a revised WQMP to incorporate 
new elements required in this Order.  The primary objective of the WQMP, by 
addressing Site Design, Source Control and Treatment Control BMPs applied on a 
regional, sub-regional or site specific basis, is to ensure that the land use approval 
process of each Co-Permittee will minimize Pollutant loads in Urban Runoff from 
maps or permits for which discretionary approval is given. 

2. Each Co-Permittee shall ensure that an appropriate WQMP is prepared for the 
following categories of New Development and Significant Redevelopment projects 
for which a map or permit for discretionary approval is sought: 
 
a. All significant re-development projects:  Significant re-development is defined as 

the addition or replacement of 5,000 or more square feet of impervious surface 
on an already developed site.  Significant Redevelopment does not include 
routine maintenance activities that are conducted to maintain original line and 
grade, hydraulic capacity, original purpose of the facility, or emergency 
redevelopment activity required to protect public health and safety.  Where 
redevelopment results in an increase of less than fifty percent of the impervious 
surfaces of a previously existing developed site, and the existing development was 
not subject to WQMP requirements, the numeric sizing criteria discussed below 
applies only to the addition or replacement, and not to the entire developed site.  
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Where redevelopment results in an increase of fifty percent or more of the 
impervious surfaces of a previously existing developed site, the numeric sizing 
criteria applies to the entire development.         
 

b. For purposes of this Order, the categories of development identified below, shall 
be collectively referred to as “New Development”. 
i. New developments that create 10,000 square feet or more of impervious 

surface (collectively over the entire project site) including commercial and 
industrial projects and residential housing subdivisions requiring a Final Map.  
(i.e., detached single family home subdivisions, multi-family attached 
subdivisions, condominiums, apartments, etc.); mixed use and public 
projects (excluding Permittee road projects).  This category includes 
development projects on public and private land, which fall under the 
planning and building authority of the Co-Permittees.  

ii. Automotive repair shops (with SIC codes 5013, 5014, 5541, 7532-7534, 
7536-7539).  

iii. Restaurants (with SIC code 5812) where the land area of development is 
5,000 square feet or more. 

iv. Hillside developments disturbing 5,000 square feet or more which are 
located on areas with known erosive soil conditions or where the natural 
slope is twenty-five percent or more. 

v. Developments of 2,500 square feet of impervious surface or more adjacent 
to (within 200 feet) or discharging directly into ESAs.  

vi. Parking lots of 5,000 square feet or more exposed to storm water.  Parking 
lot is defined as land area or facility for the temporary parking or storage of 
motor vehicles.  

vii. Retail Gasoline Outlets (RGOs) that are either 5,000 square feet or more 
with a projected average daily traffic of 100 or more vehicles per day. 

viii. Emergency public safety projects in any of the above-listed categories may be 
excluded if the delay caused due the requirement for a WQMP compromises 
public safety, public health and/or environmental protection.   

3. WQMPs shall include BMPs (on-site and/or watershed-based), for the discharge of 
any urban sourced 303(d) listed Pollutant to an Impaired Waterbody on the 303(d) 
list such that the discharge shall not cause or contribute to an exceedance of 
Receiving Water Quality Objectives. 

4. Treatment Control BMPs shall be in accordance with the approved WQMP and must 
be sized to comply with one of the following numeric sizing criteria: 
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a. VOLUME - Volume–based Treatment Control BMPs shall be designed to infiltrate, 
filter, or treat either: 
i. The volume of runoff produced from a 24-hour, 85th percentile storm event, 

as determined from the County of Riverside’s 85th Percentile Precipitation 
Isopluvial Map; or, 

ii. The volume of annual runoff produced by the 85th percentile, 24-hour rainfall 
event determined as the maximized capture storm water volume for the 
area, from the formula recommended in Urban Runoff Quality Management, 
WEF Manual of Practice No. 23/ASCE Manual of Practice No. 87 (1998); or, 

iii. The volume of annual runoff based on unit basin storage volume, to achieve 
80% or more volume treatment by the method recommended in California 
Storm Water Best Management Practices Handbook – 
Industrial/Commercial (1993); or, 

iv. The volume of runoff, as determined from the local historical rainfall record, 
that achieves approximately the same reduction in Pollutant loads and flows 
as achieved by mitigation of the 85th percentile, 24-hour runoff event; 

OR 
b. FLOW - Flow-based BMPs shall be designed to infiltrate, filter, or treat either: 

i. The maximum flow rate of runoff produced from a rainfall intensity of 0.2 
inch of rainfall per hour; or, 

ii. The maximum flow rate of runoff produced by the 85th percentile hourly 
rainfall intensity, as determined from the local historical rainfall record, 
multiplied by a factor of two; or, 

iii. The maximum flow rate of runoff, as determined from the local historical 
rainfall record that achieves approximately the same reduction in Pollutant 
loads and flows as achieved by mitigation of the 85th percentile hourly 
rainfall intensity multiplied by a factor of two. 

5. Within 24 months of adoption of this Order, the Permittees shall develop a 
procedure for streamlining regulatory agency approval of regional Treatment 
Control BMPs.  The recommendations should include information needed to be 
submitted to Regional Board for consideration of regional Treatment Control BMPs.  
At a minimum, it should include:  BMP location; type and effectiveness in removing 
Pollutants of Concern; projects tributary to the regional treatment system; 
engineering design details; funding sources for construction, operation and 
maintenance; and parties responsible for monitoring effectiveness, operation and 
maintenance. 

6. The Permittees shall continue to require other development projects for which a 
map or permit for discretionary approval is sought (projects that are not New 
Developments or Significant Re-developments required to develop project-specific 
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WQMPs) to incorporate conditions of approval, to require appropriate Site Design, 
Source Control and any other BMPs which may or may not include Treatment 
Control BMPs. 

7. The Permittees shall ensure that the revised WQMP addresses: 
a. A review and update of Source Control BMPs required for New Development 

and Significant Redevelopment. 
b. Update of the list of Treatment Control BMPs, including an evaluation of their 

effectiveness based on national, statewide or regional studies.      
8. Groundwater Protection: 
 

Treatment Control BMPs utilizing infiltration [exclusive of incidental infiltration and 
BMPs not designed to primarily function as infiltration devices (such as grassy swales, 
detention basins, vegetated buffer strips, constructed wetlands, etc.)] must comply 
with the following minimum requirements to protect groundwater: 
a. Use of structural infiltration Treatment Control BMPs shall not cause or contribute 

to an exceedance of groundwater Water Quality Objectives. 
b. Use of structural infiltration Treatment Control BMPs shall not cause a Nuisance or 

pollution as defined in Water Code Section 13050.  
c. Use of structural infiltration Treatment Control BMPs shall not be used in areas of 

known soil or groundwater contamination48, without written authorization from the 
Regional Board Executive Officer. 

d. Located at least 100 feet horizontally from any water supply well. 
e. The vertical distance from the bottom of any infiltration structural Treatment 

Control BMP to the historic high groundwater mark shall be at least 10 feet.  
Where the groundwater basins do not support Beneficial Uses, this vertical 
distance criteria may be reduced, provided groundwater quality is maintained.   

f. Source Control and Pollution Prevention BMPs shall be implemented to protect 
groundwater quality.  

g. Adequate pretreatment of runoff prior to infiltration shall be required in gas stations 
and large commercial parking lots. 

h. Unless adequate pre-treatment of runoff is provided prior to infiltration, structural 
infiltration Treatment Control BMPs must not be used for areas of industrial or light 
industrial activity, such as: areas subject to high vehicular traffic (25,000 or more 
daily traffic), car washes; nurseries; or any other high threat to water quality land 
uses or activities. 

 
 
48 Extra diligence should also be performed when proposing infiltration BMPs in areas where the proposed 
land use is often associated with soil and groundwater contamination. 
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i. Class V injection wells or dry wells must not be placed in areas subject to 
vehicular49 repair or maintenance activities50, such as an auto body repair shop, 
automotive repair shop, new and used car dealership, specialty repair shop (e.g., 
transmission and muffler repair shop), or any facility that does any vehicular repair 
work.  

 
E. LOW IMPACT DEVELOPMENT (LID) AND HYDROMODIFICATION MANAGEMENT 

TO MINIMIZE IMPACTS FROM NEW DEVELOPMENT/SIGNIFICANT 
REDEVELOPMENT PROJECTS:        
1. Within 18 months of adoption of this Order, the Permittees shall update the WQMP 

to address LID principles and HCOC consistent with the MEP standard.  A copy of 
the updated WQMP shall be submitted to the Executive Officer for approval.  Within 
six months of approval, each Permittee shall implement the updated WQMP.  
Onsite LID principles as close to Pollution sources as possible shall be given 
preference, however, project site, sub-regional or regional LID principles may also 
be applied. 

2. The Permittees shall require those projects identified in Section XII.D.2. to infiltrate, 
harvest and use, evapotranspire and/or bio-treat51 the 85th percentile storm event 
(“Design Capture Volume”).  The Design Capture Volume should be calculated as 
specified in Section XII.D.4.a, above.   It is recognized that LID principles are not 
universally applicable and they are dependent on factors such as: soil conditions 
including soil compaction and permeability, groundwater levels, soil contaminants 
(Brownfield development), space restrictions (in-fill projects, redevelopment 
projects, high density development, transit-oriented developments), highest and 
best use of Urban Runoff (to support downstream uses), etc.  Any portion of this 
volume that is not infiltrated, harvested and used, evapotranspired, and/or bio-
treated shall be treated and discharged in accordance with the requirements set 
forth in Section XII.G, below.    

3. The Permittees shall incorporate LID site design principles into the revised WQMP 
to reduce runoff to a level consistent with the MEP standard.  The Co-Permittees 

 
 
49 Vehicles include automobiles; motor vehicles include trucks, trains, boats, motor cycles, farm 
machineries, airplanes, and recreation vehicles such as snow mobiles, all terrain vehicles, and jet skis. 
50 United States Environmental Protection Agency, Office of Water, EPA 816-R-00-008, September 2000 
State Implementation Guidance - Revisions to the UIC Regulations for Class V Injection Wells and “Class V 
Rule” (Revisions to the Underground Injection Control Regulations for Class V Injection Wells, 64 FR 
68546) indicate that these activities are prohibited from Class V injection wells.   
 
51 A properly engineered and maintained bio-treatment system may be considered only if infiltration, 
harvesting and use and evapotranspiration cannot be feasibly implemented at a project site (feasibility 
criteria will be established in the WQMP [Section XII.G.1]. Specific design, operation and maintenance 
criteria for bio-treatment systems shall be part of the WQMP that will be produced by the Permittees. 
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shall require that New Development and Significant Redevelopment projects 
include Site Design BMPs during the development of the project-specific WQMP.  
The design goal shall be to maintain or replicate the pre-development hydrologic 
regime through the use of design techniques that create a functionally equivalent 
post-development hydrologic regime through site preservation techniques and the 
use of integrated and distributed infiltration, retention, detention, 
evapotranspiration, filtration and treatment systems.  The revised WQMP should 
continue to consider Site Design BMPs described in Appendix O of the DAMP and 
LID principles described in the pending Southern California Stormwater Monitoring 
Coalition/CASQA LID Guidance Manual for Southern California.  

4. Within 18 months of adoption of this Order, each Permittee shall revise, where 
feasible its ordinances, codes, building and landscape design standards to promote 
green infrastructure/LID techniques including, but not limited to, the following: 

a. Landscaping designs that promote longer water retention and 
evapotranspiration such as 1 foot depth of compost/top soil in commercial and 
residential areas on top of 1 foot of non-compacted subsoil, concave landscape 
grading to allow runoff from impervious surfaces, and water conservation by 
selection of water efficient native plants, weather-based irrigation controllers, 
etc. 

b. Allow permeable surface designs in low traffic roads and parking lots.   This may 
require land use/building code amendment. 

c. Allow natural drainage systems for street construction and catchments (with no 
drainage pipes) and allow vegetated ditches and swales where feasible. 

d. Require landscape in parking lots to provide treatment, retention or infiltration. 

e.  Reduce curb requirements where adequate drainage, conveyance, treatment 
and storage are available. 

f. Amend land use/building codes to allow no curbs, curb cuts and/or stop blocks 
in parking areas and residential streets with low traffic. 

g. Use of green roof, rain garden, and other green infrastructure in urban/suburban 
area. 

h. Allow rainwater harvesting and use. 

i. Narrow streets provide alternatives to minimum parking requirements, etc. to 
facilitate LID where acceptable to public safety departments. 

RB-AR52866



Order No. R8-2010-0033 (NPDES No. CAS 618033) 95 of 117 
Area-wide Urban Runoff 
RCFC&WCD, the County of Riverside, and the Incorporated Cities 
 
 
 

                                                

j. Consider vegetated landscape for storm water treatment as an integral element 
of streets, parking lots, playground and buildings. 

k. Consider and facilitate application of landform grading techniques52 and 
revegetation as an alternative to traditional approaches, particularly in areas 
susceptible to erosion and sediment loss such as hillside development projects,  

l. Other site design BMPs identified in the WQMP not included above. 

5. Consistent with the requirements of AB 1881, each Co-Permittee is mandated to 
update its landscape ordinance.  The bill requires the local agencies to adopt the 
State Model Water Efficient Landscape Ordinance53 or prepare one that is "at least 
as effective" as the State Model by January 2010.  The proposed state model 
ordinance applies to landscape requiring a building or landscape permit, plan check 
or design review.  Each Permittee shall provide the Regional Board a copy of its 
report to Department of Water Resources (DWR). 

6. Each Permittee shall implement effective education programs to educate property 
owners to use Pollution Prevention BMPs and to maintain on-site hydrologically 
functional landscape controls. 

7. To reduce Pollutants in Urban Runoff, address Hydromodification, and manage 
Urban Runoff as a resource to the MEP,  the revised WQMP shall specify 
preferential use of Site Design BMPs that incorporate LID techniques, where 
feasible, in the following manner (from highest to the lowest priority):  
a. Preventative measures (these are mostly non-structural measures, e.g., 

preservation of natural features to a level consistent with the MEP standard; 
minimization of Urban Runoff through clustering, reducing impervious areas, 
etc.) and  

b. Mitigation measures (these are structural measures, such as, infiltration, 
harvesting and use, bio-treatment, etc.).   

8. The mitigation or structural Site Design BMPs shall also be prioritized (from highest 
to lowest priority):  
a. Infiltration BMPs (examples include permeable pavement with infiltration beds, 

dry wells, infiltration trenches, surface and sub-surface infiltration basins.  The 
Permittees should work with local groundwater management agencies to ensure 
that infiltration Treatment Control BMPs are designed appropriately;  

 
 
52http://www.epa.gov/Region3/mtntop/pdf/appendices/d/aquatic-ecosystem-enhanc-
symp/symposiumfinal.pdf 
 
53 http://www.owue.water.ca.gov/docs/final_reg_text.pdf 
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b. BMPs that harvest and use (e.g., cisterns and rain barrels); and  
c. Vegetated BMPs that promote infiltration and evapotranspiration including 

bioretention, biofiltration and bio-treatment. Upon the Permittees’ determination 
of LID infeasibility per Section XII.G, design capture volume specified in Section 
XII.D.4, that is not addressed by onsite or offsite LID Site Design BMPs as listed 
above shall be treated using Treatment Control BMPs as described in Section 
XII.G. 

9. Hydrologic Condition of Concern (HCOC):   
a. The Permittees shall continue to ensure, consistent with the MEP standard, 

through their review and approval of project-specific WQMPs that New 
Development and Significant Redevelopment projects do not pose a HCOC due 
to increased runoff volumes and velocities.   

b. A New Development and Significant Redevelopment project does not cause a 
HCOC if any one of the following conditions is met: 
i)  The project disturbs less than one acre and is not part of a common plan of      

development. 
ii)  The volume and the time of concentration54 of storm water runoff for the 

post-development condition is not significantly different from pre-
development condition for a 2-year return frequency storms (a difference of 
5% or less is considered insignificant).  This may be achieved through Site 
Design and Treatment Control BMPs.   

iii) All downstream conveyance channels to an adequate sump (e.g. Prado 
Dam, Lake Elsinore, Canyon Lake, Santa Ana River or other lake, reservoir 
or natural resistant feature) that will receive runoff from the project are 
engineered and regularly maintained to ensure design flow capacity, and no 
sensitive stream habitat areas will be affected; or not identified in the 
Permittees Hydromodification sensitivity maps required in Section XII.B.3, 
and no sensitive stream habitat areas will be affected.     

iv) The Permittees may request a variance from these criteria based on studies 
conducted by the Southern California SMC, SCCWRP, CASQA, or other 
regional studies.  Requests for consideration of any variances should be 
submitted to the Executive Officer. 

c.  If a HCOC exists, the WQMP shall include an evaluation of whether the project 
will adversely impact downstream erosion, sedimentation or stream habitat.  
This evaluation should include consideration of pre- and post-development 
hydrograph volumes, time of concentration and peak discharge velocities for a 

 
 
54 Time of concentration is defined as the time after the beginning of rainfall when all portions of the 
drainage basin are contributing simultaneously to flow at the outlet.  
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2-year storm event, construction of sediment budgets, and a sediment transport 
analysis.  If the evaluation determines adverse impacts are likely to occur, the 
project proponent shall implement additional Site Design BMPs, on-site BMPs, 
Treatment Control BMPs and/or in-stream BMPs55 to mitigate the impacts.  The 
project proponent should first consider Site Design BMPs and on-site BMPs 
prior to proposing in-stream BMPs; in-stream BMPs must not adversely impact 
Beneficial Uses or result in sustained degradation of Receiving Water quality 
and shall require all necessary regulatory approvals56: 

d.  HCOC are considered mitigated if they meet one of the following conditions: 

i. Require additional onsite or offsite mitigation to address potential erosion or 
habitat impact using LID BMPs. 

ii. The project is developed consistent with an approved Watershed Action 
Plan that addresses HCOC for the downstream Receiving Waters. 

iii. Mimicking the pre-development hydrograph with the post-development 
hydrograph, for a 2-year return frequency storm. Generally, the hydrologic 
conditions of concern are not significant, if the post-development hydrograph 
is no more than 10% greater than pre-development hydrograph. In cases 
where excess volume cannot be infiltrated or captured and reused, 
discharge from the site must be limited to a flow rate no greater than 110% 
of the pre-development 2-year peak flow. 

e. If site conditions do not permit items i, through iv, above, the alternatives and in-
lieu programs discussed under Section XII.G, below, may be considered.   

F. ROAD PROJECTS  
1. Within 24 months of adoption of this Order, the Co-Permittees shall develop 

standard design and post-development BMP guidance to be incorporated into 
projects for streets, roads, highways, and freeway improvements, under the 
jurisdiction of the Co-Permittees to reduce the discharge of Pollutants from the 
projects to the MEP.  The draft guidance shall be submitted to the Executive Officer 
for review and approval and shall meet the performance standards for site 
design/LID BMPs, Source Control and Treatment Control BMPs as well as the 

                                                 
 
55 In-stream measures involve modifying the receiving stream channel slope and geometry so that the 
stream can convey the new flow regime without increasing the potential for erosion and aggradation. In-
stream measures are intended to improve long-term channel stability and prevent erosion by reducing the 
erosive forces imposed on the channel boundary. 
 
56 In-stream control projects require a Stream Alteration Agreement from the California Department of Fish & 
Game, a CWA section 404 permit from the U.S. Army Corps of Engineers, and a section 401 certification 
from the Water Board. Early discussions with these agencies on the acceptability of an in-stream 
modification are necessary to avoid project delays or redesign. 
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HCOC criteria.  The guidance and BMPs shall address streets, roads or highways 
under the jurisdiction of the Co-Permittees used for transportation of automobiles, 
trucks, motorcycles, and other vehicles, and excludes routine road maintenance 
activities where the surface footprint is not increased. The guidance shall 
incorporate principles contained in the USEPA guidance, “Managing Wet Weather 
with Green Infrastructure: Green Streets” to the MEP and at a minimum shall 
include the following: 
a. Guidance specific to new road projects; 
b. Guidance specific to projects for existing roads; 
c. Size or impervious area criteria that trigger project coverage; 
d. Preference for green infrastructure approaches wherever feasible; 
e. Criteria for design and BMP feasibility analyses on a project-specific basis. 
 

2. Within six months of approval by the Executive Officer, the Permittees shall 
implement the standard design and post-development BMP guidance for all road 
projects. Pending approval of the standard design and post-development BMP 
guidance, site specific WQMPs for streets road and highway projects shall be 
required pursuant to Section XII.D.2.  

 
G. ALTERNATIVES AND IN-LIEU PROGRAMS 

 
1. Within 18 months of adoption of this Order, the Permittees shall develop 

technically-based feasibility criteria for project evaluation to determine the feasibility 
of implementing LID BMPs which may include factors such as a groundwater 
protection assessment to determine if infiltration BMPs are appropriate for the 
site57.  These criteria shall be submitted to the Executive Officer for approval.  Only 
those projects that have completed a feasibility analysis as per the approved 
criteria should be considered for alternatives and in-lieu programs.    If a particular 
BMP is not technically feasible, other BMPs should be implemented to achieve the 
same level of compliance, or if the cost of BMP implementation greatly outweighs 
the Pollution control benefits, the Co-Permittees may grant a waiver of the BMPs.  
All waivers, along with waiver justification documentation, must be submitted to the 
Executive Officer for approval in writing within 30 days prior to Permittee approval.   

 
 
57 Such feasibility determinations may be based on regional analyses conducted by the Permittees (see 

finding G-14) or on site specific conditions.  Site specific determinations  shall be certified by a 
Professional Civil Engineer registered in the State of California, and will be documented in the project 
WQMP, which shall be approved by the Permittee prior to submittal to the Executive Officer. Within 30 
days of submittal to the Executive Officer, the Permittee will be notified if the Executive Officer intends to 
take any action. 
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If a waiver is granted, the Permittees shall ensure that project proponents 
participate in one of the in-lieu programs discussed in this section.   

2. The Permittees may collectively or individually propose to establish an Urban 
Runoff fund to be used for urban water quality improvement projects within the 
same watershed that is funded by contributions from developers granted waivers.  
The contributions should be at least equivalent to the cost savings for waived 
projects and the urban runoff funds shall be expended for projects that provide at 
least an equivalent amount of water quality improvement (there shall be no net 
impact on water quality due to a waived project).  If a waiver is granted and an 
Urban Runoff fund is established, the Annual Report for the year should include:  
a. Total amount deposited into the funds; and  
b. The party responsible for managing the Urban Runoff fund; 
c. Projects funded or proposed to be funded with monies from the urban runoff 

fund with details on expected water quality improvement; 
d. Party or parties responsible for designing, construction, operation and 

maintenance of urban runoff funded projects, and  
e. Current status and a schedule for project completion. 

3. The obligation to install Treatment Control BMPs at a New Development or 
Significant Redevelopment project is met if, for a common plan of development, 
BMPs are constructed with the requisite capacity to serve the entire common 
project, even if certain phases of the common project may not have BMP capacity 
located on that phase in accordance with the requirements specified above. The 
goal of the WQMP is to develop and implement practicable programs and policies 
to minimize the effects of urbanization on site hydrology, Urban Runoff flow rates, 
velocities, duration and time of concentration and Pollutant loads.  This goal may 
be achieved through watershed-based Treatment Control BMPs, in combination 
with site-specific BMPs.  All Treatment Control BMPs should be located as close as 
possible to the Pollutant sources, should not be located within Waters of the US, 
and Pollutant removal should be accomplished prior to discharge to Waters of the 
US.  Regional Treatment Control BMPs shall be operational prior to occupation of 
any of the New Development or Significant Redevelopment project sites tributary to 
the regional Treatment Control BMP.   

4. The Permittees may establish, where feasible and practicable, a water quality credit 
system for alternatives to infiltration, harvesting and use, evapotranspiration and 
other LID and Hydromodification requirements specified above.  The following 
types of projects may be included in this credit system: 
a. Redevelopment projects that reduces the overall impervious area 
b. Brownfield redevelopment  
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c. High density developments (>7 units per acre) 
d. Mixed use and transit-oriented development (within ½ mile of transit)  
e. Dedication of undeveloped portions of the project site to parks, preservation 

areas and other pervious uses 
f. Regional treatment systems with a capacity to treat flows from all upstream 

developments  
g. Offsite mitigation or dedicated mitigation areas within the same watershed 
h. Highly urbanized areas such as city center area 
i. Historic Districts and Historic Preservation areas 
j. Live-work developments 
k. In-fill projects 
l. Projects that enhance the transport of coarse sediment to the coast for beach 

replenishment. 
5. The water quality credit system should not result in a net impact on water quality.  
  
6. A summary of waivers of LID (along with a short description of the Section XII.G.2 

through XII.G4 In-Lieu program selected), Hydromodification and Treatment 
Control BMPs along with any water quality credit granted, in-lieu projects, or urban 
runoff fund contribution required by each Co-Permittee shall be included in the 
Annual Report.    

 
H. APPROVAL OF WQMP 
 

Within 18 months of adoption of this Order, each Permittee shall develop and 
implement standard procedures and tools and include in its LIP the following:  
1. The Permittees shall utilize a mechanism for review and approval of WQMPs, 

including a checklist that incorporates the minimum requirements of the model 
WQMP.  The process for review and approval shall be described in the 
Permittees LIP.  

2. The Co-Permittees shall maintain a database to track structural post-
construction BMPs (consistent with XII.K.4 below). 

3. Continue to ensure that the entity(ies) responsible for BMP maintenance and 
the mechanism for BMP funding is identified prior to WQMP approval.  

4. The Permittees shall train those involved with WQMP reviews in accordance 
with Section XV, Training Requirements.       

I. FIELD VERIFICATION OF BMPS 
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1. The Co-Permittees’ permit close-out procedures shall include field verification 
that structural Site Design, Source Control and Treatment Control BMPs are 
designed, constructed and functional in accordance with the approved WQMP.    

2. Prior to occupancy, the Co-Permittees shall verify through visual observation 
that the BMPs are working and functional.  

3. The Co-Permittees may accept self-certification or third-party certification of 
BMPs from State-licensed professional engineers. 

 
J. CHANGE OF OWNERSHIP AND RECORDATION 
 

The Co-Permittees shall establish a mechanism to ensure that appropriate easements 
and ownerships are properly recorded in public records at the County and/or the city 
and the information is conveyed to all appropriate parties when there is a change in 
project or site ownership.  
 

K. OPERATION AND MAINTENANCE OF POST-CONSTRUCTION BMPS 
 

1. The Co-Permittees shall ensure that structural post construction BMPs are 
designed and implemented with control measures necessary to effectively minimize 
the creation of Nuisance or Pollution associated with vectors, such as mosquitoes, 
rodents, flies, etc.  The Co-Permittee should work with the local vector agencies to 
ensure that structural post construction BMPs are designed to minimize the 
potential for vector breeding during operation and maintenance.   

2. The Co-Permittees shall specify conditions of approval and as built inspections 
ensure that require proper maintenance and operation of any structural post 
construction BMPs including requirements for vector control.   

3. The parties responsible for the maintenance and operation of the structural post 
construction BMPs, and a funding mechanism for operation and maintenance of 
structural post construction BMPs for the life of the project shall be identified prior 
to issuance of occupancy permits.  Design of these structures shall allow adequate 
access for maintenance.   

4. Each Co-Permittee shall maintain a database to track the operation and 
maintenance of the structural post construction BMPs installed after adoption of 
this Order. The database shall include: type of BMP; watershed where it is located; 
date of certification; party responsible for maintenance and any problems identified 
during inspection including any vector or nuisance problems. 

 
5. Within 18 months of adoption of this order and annually thereafter, all Permittee-

owned structural post construction BMPs installed after the date of this Order shall 
be inspected prior to the Rainy Season.  The Co-Permittees shall also develop an 
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inspection frequency for New Development and Significant Redevelopment 
projects, based on the project type and the type of structural post construction 
BMPs deployed.   Pursuant to XII.K.4, all New Development and Significant 
Redevelopment, structural post construction BMPs shall be inspected within the 
five-year Permit Term. The Co-Permittees shall ensure that the BMPs are 
operating and are maintained properly and all BMPs are working effectively to 
remove Pollutants in runoff from the site. If vector problems are identified, the Co-
Permittees should work with the vector control agencies to remedy vector control 
problems.  All inspections shall be documented and kept as Permittee record. The 
Co-Permittees may accept inspection reports conducted and certified by state 
licensed professional engineers in lieu of Co-Permittee inspections. 

 
6.  The Annual Report shall include a list of all structural post construction BMPs 

approved contained in the database required in XII.K.4 above. 
 

L. PRE-APPROVED PROJECTS 
 
The above provisions for LID and HCOC are not applicable to projects that have an 
approved WQMP as of the date of approval of the revised WQMP. The above 
provisions shall be implemented in a manner consistent with the MEP standard for all 
other projects 45 days from the date of approval of the revised WQMP.  The Regional 
Board recognizes that full implementation may not be feasible for certain projects 
which have received tentative tract or parcel map or other discretionary approvals.  

   
XIII. PUBLIC EDUCATION AND OUTREACH 

  
A. The Permittees shall continue to implement the public education efforts already 

underway and shall continue to promote the most effective elements of the 
comprehensive public and business education strategy contained in the ROWD and 
Section 10 of the DAMP.  As part of the Annual Report, the Permittees shall review 
their public education and outreach efforts and revise their activities to adapt to the 
needs identified in the annual reassessment of program priorities with particular 
emphasis on addressing the Pollutants of Concern.  Results of this review shall direct 
the focus of its public education effort and cause recommendations for any changes to 
the public and business education program including: (1) how to make the multimedia 
efforts more effective; (2) a reevaluation of audiences and key messages for targeted 
behaviors; and (3) opportunities for participation in regional and statewide public 
education efforts.  The goal of the public and business education program shall be to 
target 100% of the residents, including businesses, commercial and industrial 
establishments. 

B. A status report on the requirements of this section and any changes to the on-going 
public education program shall be described in the Annual Report.  
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C. The Permittees shall implement an assessment program to measurably increase 

public knowledge of its communities regarding MS4 and impacts of Urban Runoff on 
Receiving Waters.  The Permittees shall implement programs that can measure the 
change in behavior of its target communities to reduce Pollutant releases to the MS4 
and the environment.  A description of the program tasks, schedule and measurable 
goals shall be included in the first Annual Report due after adoption of this Order.    

D. When feasible, the Permittees shall participate in joint outreach programs with other 
agencies including, but not limited to, the Santa Ana Watershed Project Authority, 
Caltrans, and other county and municipal storm water programs to ensure that a 
consistent message on storm water pollution prevention is disseminated to the public.  

E. The Permittees shall continue to ensure that appropriate outreach materials are 
available for construction, industrial and commercial inspection programs.  Outreach 
materials should be provided to Permittee inspectors for distribution to inspected 
facilities.   

F. Within 18 months from the date of adoption of this Order, the Permittees shall ensure 
that they have developed, maintained and distributed BMP guidance for the control of 
those potentially polluting activities identified during the term of the 2002 MS4 Permit, 
which are not otherwise regulated by any agency, including guidelines for the 
household use of fertilizers, pesticides, herbicides and other chemicals, and guidance 
for mobile vehicle maintenance, carpet cleaners, commercial landscape maintenance, 
and pavement cutting.  These guidance documents shall be distributed to the public, 
trade associations, etc., through participation in community events, trade association 
meetings and/or by mail. 

G. The Permittees shall ensure that appropriate educational materials, including the BMP 
brochures, are provided to all new industrial and commercial enterprises within their 
jurisdiction at the time appropriate permits (e.g. business licenses or occupancy 
permits) are issued. 

H. The Permittees shall continue to maintain, and if necessary enhance, public education 
materials to encourage the public to report: Illegal Dumping and unauthorized, non-
storm water discharges from residential, industrial, construction and commercial sites 
into public streets, storm drains and to surface waterbodies and their tributaries; 
clogged storm drains; and faded stencils or missing catch basin markers. The Principal 
Permittee’s hotline and web site shall provide guidance regarding where to locate 
information regarding general Urban Runoff pollution control measures.  The hotline 
and website information shall be included in outreach materials and shall be listed in 
the governmental pages of prominent regional phone books and on the Co-Permittees’ 
website.   

I. The Permittees shall maintain a Public Education Committee to provide oversight and 
guidance for the implementation of the public education program.  The Permittees shall 
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continue to participate in the Public Education Committee to review and update 
existing guidance for the implementation of the public education program.  One of the 
functions of the Public Education Committee shall be to review outreach materials for 
construction, industrial and commercial inspection programs and residential outreach 
to ensure they appropriately address common violations observed during inspections.  
Once deficiencies are identified, alternative text to address the deficiency shall be 
developed within 6 months and reported in the Annual Report.  The Public Education 
Committee shall meet at least twice per year.  

J. The Permittees shall continue to sponsor or staff a table or booth at community, 
regional, and/or countywide events to distribute public education materials related to 
Urban Runoff pollution prevention to the public.  Each Permittee shall participate in at 
least one event per year.   

K. Successful implementation of the provisions and limitations in this Order will require 
the cooperation of all the public agency organizations within Riverside County having 
programs/activities that have an impact on Urban Runoff quality.  This may include, but 
not be limited to, those listed in Appendix 2.  As such, the Permittees should 
coordinate their efforts with those organizations where feasible and appropriate to 
ensure participation in implementing the requirements of this Order.  The Permittees 
should notify the Regional Board where assistance is needed improving local 
cooperation.   

L. Within 18 months of adoption of this Order, each Permittee shall develop BMP Fact 
Sheets for mobile businesses for distribution consistent with the requirements of Section 
XI.D.6.  At a minimum, the mobile business Fact Sheets/training program should include: 
laws and regulations dealing with Urban Runoff and discharges to MS4; appropriate 
BMPs and proper procedures for disposing of Wastes generated from each mobile 
business category. 

M. The Principal Permittee shall continue to develop and distribute BMP guidance for 
Permittee and contract field operations and maintenance staff to provide guidance in 
appropriate Pollution Prevention measures, how to respond to spills and reports of Illegal 
Discharges, etc. 

 
XIV. PERMITTEE FACILITIES AND ACTIVITIES 

 
A. Each Permittee shall continue to implement measures to ensure that their facilities and 

activities do not cause or contribute to a Pollution or Nuisance in Receiving Waters, as 
defined in Section 13050 of the Water Code.  The Permittees must annually review 
their activities and facilities to determine the need for revisions to Section 5 of the 
DAMP and to their LIP.  The Annual Report shall include the findings of this review and 
a schedule for any needed revisions.  The Permittees should continue to use Facility 
Pollution Prevention Plans as noted in Chapter 5 of the DAMP to ensure that the 
Permittee facilities are not sources of Pollutants to the Waters of the US to the MEP.  
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B. Within 12 months of adoption of this Order, each Permittee shall review its inventory of 

fixed facilities listed in the DAMP, its field operations and MS4 facilities to ensure that 
Permittee facilities and activities are addressed by Facility Pollution Prevention Plans 
consistent with Chapter 5 of the DAMP and do not cause or contribute to a Pollution or 
Nuisance in Receiving Waters.  Existing Facility Pollution Prevention Plans shall be 
reviewed to insure proper BMPs for these facilities.  For Permittee facilities and/or 
activities tributary to CWA Section 303(d) Impaired Water Bodies that generate Pollutants 
for which the water body is Impaired, additional Pollutant-specific Source Control BMPs to 
target that Pollutant shall be identified and implemented in the Facility Pollution 
Prevention Plan to the MEP. 

C. Each Permittee shall conduct inspections of its fixed facilities and field operations 
identified in Chapter 5 of the DAMP annually to ensure that they do not contribute 
Pollutants to Receiving Waters.  The Permittees shall record the findings in the inspection 
forms developed by the Permittees.  Each Permittee shall implement BMPs to manage 
the application, storage, and disposal of pesticides, herbicides, and fertilizers associated 
with their facilities and activities.  At a minimum, the Facility Pollution Prevention Plans for 
these facilities and activities shall: 
1. Ensure that Permittee applicators (including contractors) and distributors have 

appropriate training, permits, and certifications; 
2. Utilize integrated pest management measures that rely on non-chemical solutions, to 

the extent practicable;  
3. Promote the use of native vegetation into facility landscaping; 
4. Include schedules for irrigation and chemical application to the extent feasible; and 
5. Collect and properly dispose of unused pesticides, herbicides, and fertilizers. 
6. The following BMP fact sheets are identified as minimum BMPs:: 

i. SC-35/SC-61, Safer Alternative Products 
ii. SC-41, Building & Grounds Maintenance 
iii. SC-60, Housekeeping Practices 
iv. SC-73, Landscape Maintenance 

D. Each Permittee shall review, update, and implement the individual clean out schedules 
and frequency for its MS4, including open channels, catch basins, retention/detention 
facilities and wetlands created for Urban Runoff treatment during the Wet and Dry Season 
to protect Receiving Water quality consistent with the MEP standard.  The inspection and 
cleaning frequency for all portions of the specified MS4 shall be included in each 
Permittee’s LIP and shall be evaluated annually to determine the need for adjusting the 
inspection and cleaning frequency.  Each Permittee must clean those MS4 facilities 
where there is evidence of Illegal Discharge.  In addition, each Permittee must clean 
those retention/detention basins and MS4 where the inspection reveals that the storage 
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volume is about 25% full or if accumulated sediment or debris impairs the hydraulic 
capacity of the facility.   

E. Unless otherwise supported by field information, each Permittee shall at a minimum 
inspect, clean, and maintain at least 80% of its open channels, catch basins, 
retention/detention basins, and wetlands created for Urban Runoff treatment on an annual 
basis, with 100% of the facilities in a two year period.  The MS4 clean out schedule shall 
continue to be included in the Annual Report. 

F. Each Permittee shall examine opportunities to retrofit existing MS4 facilities with water 
quality protection measures, where feasible.   

G. PERMITTEE COMPLIANCE WITH GENERAL PERMITS 
 

1. GENERAL CONSTRUCTION PERMIT 

a. All Permittee Construction Sites shall be in compliance with the latest 
adopted version of the General Construction Permit.  

b. This Order authorizes the discharge of storm water runoff from Permittee 
Construction Sites that may result in land disturbance consistent with the 
acreage criteria of the General Construction Permit. 

c. Prior to commencement of construction activities, the Permittees shall notify 
the Executive Officer of the proposed Construction Site by submitting a NOI, 
or Permit Registration Documents (PRDs) as provided in Attachment 5, and 
a location map depicting the Construction Site location.  The filing fees for 
these NOIs/PRDs are waived for the Permittees.   

d. Upon completion of the construction project, the Executive Officer shall be 
notified of the completion of the project by submitting (1) A Notice of 
Termination (NOT), provided in Attachment 5.  (2) Photographs of the 
completed project; (3) A site map (depicting the project location and the 
locations of structural post-construction BMPs, including the latitude and 
longitude if appropriate); and (4) copies of the final field verification reports 
required under Section XII.I.   

e. The Permittees shall develop, approve, and implement a WQMP for 
Permittee projects that meet the requirements of Section XII.D. of this Order. 

f. The Permittees shall develop and implement a SWPPP and the monitoring 
and reporting program for their construction projects that meet the 
requirements of the latest version of the General Construction Permit.  The 
Permittee must review and approve SWPPPs prepared by their contractors.  

g. The Permittees shall give advance notice to the Executive Officer of planned 
changes in the construction activity, which may result in non-compliance with 
the latest version of the General Construction Permit. 
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h. Emergency Permittee projects required to protect public health and safety 
are exempted from compliance with the requirements of this subsection until 
the emergency ends, at which time they need to comply with the 
requirements of this section. 

 
2. GENERAL DE-MINIMUS PERMIT DISCHARGES 

a. The Permittees are authorized to discharge de-minimus types of discharges 
listed under the latest adopted version of the Regional Board’s General De 
Minimus Discharge Permit, currently Order No. R8-2009-0003.  The de-minimus 
discharges from Permittee owned and/or operated facilities and/or activities 
shall be in compliance with Order No. R8-2009-0003 except that the Permittees 
need not pay the filing fee.    

b. The Permittees shall notify the Executive Officer of the proposed discharge 
at least 15 days prior to start of the discharge, by submitting a NOI and 
supporting documents, as provided in Attachment 7.   

c. For existing Permittee Dischargers (authorized to discharge under Order No. 
R8-2009-003 prior to the adoption date of this Order), discharges will continue 
to be regulated under the terms and conditions of Order No. R8-2003-0003 until 
a new discharge authorization is issued, provided that the Discharger submits, 
by June 10, 2010, an updated NOI, a copy of the current Monitoring & 
Reporting Program previously issued to the Discharger, and proposed treatment 
modifications (if any).  If no application for continued discharges are submitted 
by that date, the Discharger shall do one of the following: 

i. Cease discharge and submit a letter informing the Regional Board that 
coverage under Order R8-2009-003 is no longer needed; or 

ii. Apply for new discharge authorization as a new de-minimus discharge, 
under this Order. 

  

XV. TRAINING PROGRAM FOR STORM WATER MANAGERS, PLANNERS, INSPECTORS AND 
MUNICIPAL CONTRACTORS 

 
A. Within 24 months of adoption of this Order, the DAMP and each Permittee’s LIP shall 

be updated to include a program to provide formal and where necessary, informal 
training to Permittee staff that implement the provisions of this Order.  Formal training 
must be implemented as described herein and may consist of regional training 
provided by the Permittees or individual Co-Permittee training provided in-lieu of 
Principal Permittee training. Informal training (i.e. tailgate training) shall be 
implemented by each Permittee on an as-needed basis to supplement the formal 
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training.  Each Permittee shall maintain a written and/or electronic record of 
stormwater training provided to its storm water and related program staff.   

 
B. The training programs should be coordinated with the local Vector Control District to 

ensure that vector control issues related to post-construction BMPs maintenance and 
operation are incorporated into the training curriculum. 

C. Formal Training:  The formal training programs shall educate Permittee employees 
responsible for implementing requirements of this Order, by providing training on the 
following Permittee activities: construction site inspection, WQMP review, 
residential/industrial/commercial site inspection, and Permittee facility maintenance.  
Formal training may be conducted in classrooms or using videos, DVDs or other 
multimedia.  The program shall consider all applicable Permittee staff such as storm water 
program managers, construction/industrial/ commercial/residential inspectors, planners, 
engineers, public works crew, etc. and shall: define the required knowledge and 
competencies for each Permittee compliance activity, outline the curriculum, include 
testing or other procedures to determine that the trainees have acquired the requisite 
knowledge to carry out their duties, and provide proof of completion of training such as 
Certificate of Completion, and/or attendance sheets.  The formal training curriculum shall: 
1. Highlight the potential effects that Permittee or Public activities related to their job 

duties can have on water quality.  
2. Overview the principal applicable water quality laws and regulations that are the basis 

for the requirements in the DAMP. 
3. Discuss the provisions of the DAMP that relate to the duties of the target audience, 

including but not limited to:  
a. The requirements of the DAMP regarding Storm Water Ordinances, resolutions, 

codes, and standards that relate to the duties of the target audience, including 
enforcement thereof; 

b. Overview of CEQA requirements contained in Section XII.C of this Order.  
c. Implementation and assessment of SWPPPs and Facility Pollution Prevention 

Plans relative to the duties of the target audience;   
d. Selection, implementation and maintenance of appropriate BMPs relative to the 

duties of the target audience; 
e. Tools, checklists and procedures included in the DAMP to assist in implementing 

the requirements of this Order relative to the duties of the target audience. 

D. Informal Training: The informal training shall ensure that staff have the requisite 
knowledge to implement the applicable provisions in the Permittee’s LIP, such as (but not 
limited to): 
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1. The requirements of local Storm Water Ordinances, resolutions, codes, and standards 
that relate to the duties of the target audience; 

2. Local tools, checklists and/or procedures to implement the requirements of this Order 
relative to the duties of the target audience. 

3. The proper use and maintenance of erosion and sediment controls; 
4. Vector control issues related to storm water pollution control BMPs. 

E. Reporting:  Formal training shall be summarized and documented in the Annual Reports.   

F. Schedule:  At a minimum, the training schedule should include the following: 
1. New Permittee employees responsible for implementing requirements of this Order 

must receive informal training within six months of hire and formal training within one 
year of hire. 

2. Permittee facility maintenance staff must receive formal training at least once every 
two years.   

3. Permittee inspection and code enforcement (if applicable) employees must receive 
formal or informal refresher training focused on appropriate BMP implementation at 
least once a year prior to the rainy season.   

4. Other existing Permittee employees responsible for implementing the requirements of 
this Order must receive formal training at least once during the term of this Order. 

5. The start date for training programs described in this Section shall be included in the 
schedule required in Section III.A.1.q, but shall be no later than six months after 
Executive Officer approval of DAMP updates applicable to the Permittee activities 
described in Section XIV.  

G. The Permittees shall require verification of BMP training from contract staff where 
applicable. 

H. The Permittee(s) shall include designated Regional Board staff on training notification e-
mails announcing upcoming formal training sessions.  

 

XVI. NOTIFICATION REQUIREMENTS   

A. Within 24 hours of discovery, the Permittees shall provide oral or email notification to 
Regional  Board staff of events within its jurisdiction that are determined to be an 
Emergency Situation.  Following oral notification, a written report must be submitted 
within 10 days of receipt of notice of the Emergency Situation, detailing the nature of 
the non-compliance, any corrective action taken by the site/facility owner, other 
relevant information (e.g., past history of the Emergency Situation, environmental 
damage resulting from the Emergency Situation, site/facility owner responsiveness) 
and the type of enforcement, consistent with Section 4 of the DAMP, that will be 
carried out by the Co-Permittee.  Further, incidences of noncompliance shall be 
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recorded along with the information noted in the written report and the final 
outcome/enforcement for the incident in the databases for Construction Sites, and 
Industrial or Commercial Facility inspections, as appropriate.  

B. Notification requirements for non-Emergency Situations that are discovered during the 
course of Construction Site and Industrial Facility inspections that may be a violation of 
the General Stormwater Permits are addressed in Sections XI.A.7 of this Order. 

C. Sewage spill notification shall be consistent with the timelines specified in the 
Statewide General Waste Discharge Requirements for Sanitary Sewer Systems, Water 
Quality Order No.  2006-0003-DWQ.  

D. All reportable quantities of Hazardous Waste spills as per 40CFR 117 and 302 shall be 
reported within 24 hours.  All spill incidents shall be also included in the Annual Report. These 
requirements are consistent with the Notification requirements for IC/IDs that are addressed in 
Section IX.B of this Order.  

E. Enforcement requirements for Construction Sites and Industrial Facilities operating 
without an applicable General Stormwater Permit are specified in Section XI.A.7.  
These Sites and Facilities shall be reported within 14 calendar days to Regional Board 
staff by electronic mail or other written means.  Permittees’ notifications of facilities’ 
failure to obtain required coverage under the General Construction Permit, or General 
Industrial Permit, including requirements to file PRDs.  A PRD, NOI, No Exposure 
Certification, Notice of Non-applicability, and/or 401 Certification must include, at a 
minimum, the following documentation: 
1. Name of the Site or Facility  
2. Operator of the Site or Facility 
3. Owner of the Site or Facility 
4. Construction or Commercial/Industrial activity being conducted at the Site or 

Facility that is subject to the General Construction Permit, General Industrial Permit 
or 401 Certification 

5. Records of communication with the facility operator regarding the violation, which 
must include at least an inspection report. 

F. The Permittees shall report to the Executive Officer: 
1. Any enforcement actions and known discharges of Urban Runoff to MS4 facilities, 

known to the Permittees, which may have an impact on human health or the 
environment consistent with Sections XI.A and XI.B above; if the discharge is to 
Canyon Lake or any tributary to Canyon Lake, Elsinore Valley Municipal Water 
District shall also be notified immediately; and 

2. Any suspected or reported activities on federal, state, or other entity's land or 
facilities, where the Permittees do not have any jurisdiction, and where the 
suspected or reported activities may be contributing Pollutants to Waters of the US  
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XVII. PROGRAM MANAGEMENT ASSESSMENT/DAMP REVIEW  
A. By November 30 of each year, the Permittees shall evaluate the effectiveness of the 

Urban Runoff management program described in the DAMP to determine the need for 
any revisions in order to reduce Pollutants in MS4 discharges consistent with the MEP 
standard consistent with the reporting requirements in Appendix 3, Section IV.B.  In 
addition, the first Annual Report (November 2010) after adoption of this Order shall 
include the following: 
1. Review of the formal training needs of Permittee employees. 
2. Review of coordination meeting/training for the designated NPDES inspectors. 
3. Proposal for assessment of Urban Runoff management program effectiveness on an 

area wide as well as jurisdiction-specific basis.  Permittees shall utilize the CASQA 
Guidance58 for developing these assessment measures at the six outcome levels.  
The assessment measures must target both water quality outcomes and the results of 
municipal enforcement activities consistent with the requirements of Appendix 3, 
Section IV.B.   

B. The Annual Report shall include the findings of this review and a schedule to address 
necessary revisions, or a copy of the amended DAMP with the proposed changes.  
Replacement pages are acceptable if modifications are not extensive.  Annual Reports 
shall also be submitted in electronic format.  

C. Upon the effective date of this Order, the Permittees shall implement the 2007 DAMP and 
modify it to be consistent with the requirements of this Order and the schedules contained 
herein.  

D. Each Permittee shall designate at least one representative to the Management Steering 
Committee and Technical Committee.  The Principal Permittee shall be notified 
immediately, in writing, of changes to the designated representative to either Committee.  
The designated representative for each Committee shall attend that Committee’s meeting 
as follows:  at least one (1) out of two (2) Management Steering Committee meetings and 
eight (8) out of ten (10) Technical Committee meetings per year to discuss issues related 
to permit implementation and regional and statewide issues.  

E. The Permittees shall continue to implement all elements of the approved DAMP.  
Program elements revised in compliance with the requirements of this Order must be 
implemented in conformance with the schedules specified in this Order following approval 
of the Executive Officer.   

 
 
58 CASQA, May 2007. Municipal Storm Water Program Effectiveness Assessment Guidance. 
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XVIII. FISCAL RESOURCES 
A. Each Permittee shall exercise its full authority to secure the resources necessary to meet 

the requirements of this Order.  This Order may be revised to adjust time schedules to 
accommodate prioritization of available resources.   

B. The Permittees shall prepare and submit a financial summary to the Executive Officer.  
The financial summary shall be submitted with the Annual Report each year and shall, at 
a minimum, include the following:  
1. Each Permittee’s MS4 Permit compliance expenditures for the previous fiscal year; 
2. Fiscal developments that may impact availability of funding for MS4 Permit 

compliance program implementation and to achieve the required implementation 
schedule; 

3. Each Permittee’s MS4 Permit compliance program budget for the current fiscal 
year; 

4. A description of the source of funds to implement the MS4 Permit compliance 
program, and; 

5. Each Permittee’s estimated budget to implement the MS4 Permit compliance 
program for the next fiscal year. 

 
XIX. MONITORING AND REPORTING PROGRAM 

 
The Permittees must comply with Monitoring and Reporting Program No. R8-2010-0033, 
Appendix 3, and any revisions thereto, which are hereby made a part of this Order.  The 
Executive Officer is hereby authorized to revise the Monitoring and Reporting Program in 
a manner consistent with this Order to allow the Permittees to participate in regional, 
statewide, national or other monitoring and reporting programs in lieu of or in addition to 
Monitoring and Reporting Program No. R8-2010-0033.  In addition, dates for completion 
and implementation of certain program elements and reporting requirements are outlined 
in the Monitoring and Reporting Program.  

XX. PROVISIONS 
A. All reports submitted by the Permittees as per the requirements in this Order for the 

approval of the Executive Officer shall be publicly noticed and made available on the 
Regional Board’s website, or through other means, for public review and comments.  The 
Executive Officer shall consider all comments received prior to approval of the reports.  
Any unresolved significant issues shall be scheduled for a public hearing at a Regional 
Board meeting prior to approval by the Executive Officer. 

B. Permittees shall demonstrate compliance with all the requirements in this Order and shall 
implement the DAMP and any modifications, revisions, or amendments thereto, which are 
developed pursuant to this Order or determined by the Permittees to be necessary to 
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meet the requirements of this Order.  The DAMP, including any approved amendments 
thereto is hereby made an enforceable component of this Order. 

C. The Permittees shall implement all elements of the DAMP and its components.  Where 
the dates in the DAMP are different from the corresponding dates in this Order, the 
dates in this Order shall prevail.  Any proposed revisions to the DAMP shall be 
submitted with the Annual Report for review and approval by the Executive Officer.  All 
approved revisions to the DAMP shall be implemented as per the time schedules 
approved by the Executive Officer.  In addition to those specific controls and actions 
required by: (1) the terms of this Order and (2) the DAMP and its components, each 
Permittee shall implement additional controls, if any are necessary, to reduce the 
discharge of Pollutants in Urban Runoff consistent with the MEP standard. 

D. Certain BMPs implemented or required by the Permittees for Urban Runoff management 
may create habitat for vectors (e.g., mosquitoes and rodents) if not properly designed and 
maintained.  Close collaboration and cooperative effort between the Permittees and local 
vector control agencies and the State Department of Health Services are necessary to 
minimize potential vector habitat and public health impacts resulting from vector breeding.  
Nothing in this Order is intended to prohibit inspection or abatement of vectors by the 
State or local vector control agencies in accordance with the respective Health and Safety 
Code. 

E. Upon approval by the Executive Officer all plans, reports and subsequent amendments 
required by this Order shall be implemented and shall become an enforceable part of 
this Order.  Prior to approval by the Executive Officer, these plans, reports and 
amendments shall not be considered as an enforceable part of this Order. 

F. The MS4 permit application and special NPDES program requirements are contained 
in 40 CFR 122.21 (a), (b), (d)(2), (f), (p); 122.41 (a), (b), (c), (d), (e), (f), (g), (h), (i), (j), 
(k), (l); and 122.42 (c), and are incorporated into this Order by reference. 

G. The Permittees must comply with all terms, requirements, and conditions of this Order.  
Any violation of this Order constitutes a violation of the CWA, its regulations and the 
California Water Code, and is grounds for enforcement action, Order termination, Order 
revocation and re-issuance, denial of an application for re-issuance, Order revisions, or a 
combination thereof. 

H. Permittees must continue to take reasonable steps to minimize or prevent any discharge 
to the MS4 that has a reasonable likelihood of adversely affecting human health or the 
environment. 

 
I. Regional Board staff, USEPA, and other authorized representatives must be allowed to: 
 

1. Inspect Permittee records associated with compliance of this Order. 
 
2. Access and copy records that are kept under the conditions of this Order. 
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3. Photograph and inspect any facilities or equipment (including monitoring and 
control equipment) that are related to or may impact storm water discharge or 
authorized Non-storm Water discharge. 

 
4. Conduct sampling, and monitoring activities for the purpose of assuring compliance 

with this Order, or as otherwise authorized by the CWA and/or the Water Code. 
 
5. Review the Permittee’s programs and request the Regional Board to authorize 

modification to Permittee programs to comply with the requirements of this Order. 
 
6. Request copies of data, monitoring reports, and sampling data and copies of the 

Permittee’s conclusions and evaluations of the data. 
 
J. This Order does not convey any property rights or any exclusive privileges. 
K. The issuance of this Order does not authorize any injury to persons or property or 

invasion of other private rights, or any infringement of State or local law or regulations. 
L. When Permittees become aware that it failed to submit any relevant facts in a permit 

application, or submitted incorrect information in a permit application or in any report to 
the Regional Water Board, State Board, or USEPA, the Permitttees must promptly submit 
such facts or information.  

M. All applications, reports, or information submitted to the Regional Board, State  Board, 
and/or USEPA are to be signed and certified by either: 
 
1. A principal executive officer or ranking elected official. For purposes of this 

provision, a principal executive officer of a federal agency includes: (i) the chief 
executive officer of the agency, or (ii) a senior executive officer having responsibility 
for the overall operations of a principal geographic unit of the agency (e.g., 
Regional Administrators of USEPA) 

 
2. A duly authorized representative of the person in 1, above.  A person is a duly 

authorized representative only if  the authorization is made in writing by a person 
described above; 

 
3. The authorization specified either an individual or a position having responsibility 

for the overall operation of the regulated facility or activity such as the position of 
plant manager, operator of a well or a well field, superintendent, position of 
equivalent responsibility, or an individual or position having overall responsibility for 
environmental matters for the company (A duly authorized representative may thus 
be either a named individual or any individual occupying a named position.); and 

 
4. The written authorization is submitted to the Executive Officer. 
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5. If an authorization described above is no longer accurate because a different 
individual or position has responsibility for the overall operation of the facility, a new 
authorization must be submitted to the Executive Officer prior to or together with 
any reports, information, or applications, to be signed by an authorized 
representative. 

 
6. Any person signing a document described above must make the following 

certification: 
 

“I certify under penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to assure 
that qualified personnel properly gather and evaluate the information submitted.  
Based on my inquiry of the person or persons who manage the system or those 
persons directly responsible for gathering the information, the information 
submitted is, to the best of my knowledge and belief, true, accurate, and complete. 
I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations”. 

XXI. PERMIT MODIFICATION 

A. Following appropriate public notice, and in accordance with 40 CFR 122.41(f), this Order 
may be modified, revoked or reissued prior to its expiration date for the following reasons: 
1. To address significant changes in conditions identified in the technical reports required 

by the Regional Board which were unknown at the time of the issuance of this Order; 
2. To incorporate applicable requirements of statewide water quality control plans 

adopted by the State Water Resources Control Board or any amendments to the 
Basin Plan (including TMDLS) approved by the Regional Board, the State Board and, 
if necessary, by the Office of Administrative Law and the USEPA; 

3. To comply with any applicable requirements, guidelines, or regulations issued or 
approved under the Clean Water Act, if the requirements, guidelines, or regulations 
contain different conditions or additional requirements than those included in this 
Order; or, 

4. To incorporate new or revised program elements and compliance schedule(s) 
necessary to comply with this Order; 

B. The filing of a request by the Permittees for modification, revocation and re-issuance, or 
termination or a notification of planned changes or anticipated noncompliance does not 
stay any conditions of this Order. 

C. Pursuant to Section 13228 of the Water Code, the Regional Board may exercise its option 
for allowing the portion of the City of Murrieta located within the Santa Ana Region to be 
regulated by the San Diego Regional Water Quality Control Board under its Riverside 
County MS4 Permit.  Similarly, if the San Diego Regional Water Quality Control Board 
authorizes this Regional Board to exercise authority over the City of Menifee within the 
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portions of the City regulated by the San Diego Regional Water Quality Control Board, 
this Regional Board will exercise its authority under this Order in those Regions. 

XXII. PERMIT EXPIRATION AND RENEWAL 

A. This Order expires on January 29, 2015, and the Permittees must file a ROWD no later 
than 180 days in advance of such expiration date as application for issuance of new 
waste discharge requirements.  The ROWD shall, at a minimum, include the following: 
1. Names and mailing address(es) of the primary administrative and technical 

contacts for the Permittees that operate the MS4; 
2. Any revisions to the DAMP including, but not limited to, all the activities the 

Permittees propose to undertake during the next permit term, goals and objectives 
of such activities, an evaluation of the need for additional source control and/or 
structural BMPs, any proposed pilot studies, etc.; 

3. Changes in land use and/or population including map updates;  
4. Any significant changes to the MS4 including map updates of the MS4; and 
5. An assessment of the overall Urban Runoff management program and its 

effectiveness in meeting Water Quality Standards.  If Water Quality Standards are not 
being met, the ROWD shall include new or revised program elements and compliance 
schedule(s) necessary to comply with Section VI of this Order. 

B. The ROWD, Annual Reports and other information submitted under this Order shall be 
signed by either a principal executive officer or a ranking elected official (40 CFR 
122.22(a)(3)) or a duly authorized representative as per 40 CFR 122.22(b). 

C. This Order shall serve as an NPDES Permit pursuant to Section 402(p) of the Clean 
Water Act, or amendments thereto, and shall become effective ten days after the date of 
its adoption provided the Regional Administrator of the USEPA has no objections.  If the 
Regional Administrator objects to its issuance, the Permit shall not become effective until 
such objection is withdrawn. 

D. The Regional Board is authorized to enforce the terms of this permit under several 
provisions of the CWC, including, but not limited to, sections 13385, 13386, and 
13387. 

E. Order No. R8-2002-0011 is hereby rescinded. 
 

I, Gerard J. Thibeault, Executive Officer, do hereby certify that the foregoing is a full, true, 
and correct copy of an Order adopted by the California Regional Water Quality Control 
Board, Santa Ana Region, on January 29, 2010. 
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____________________________ 

Gerard J. Thibeault 
Executive Officer 
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Appendix 2 

 

OTHER POTENTIAL DISCHARGERS TO THE MS4s  
 
Government Agencies 
 
  Department of the Air Force,  
     March Air Force Base – Special Districts 
(regulated under an individual NPDES permit) 
  State Parks 
  U.S. Army Corps of Engineers 
  Caltrans (regulated under a state-wide NPDES 
permit) 
  Department of Corrections 
  U.S. Forest Service 
U.S. Department of the Interior – Bureau of 

Land Management 
 
 
Hospitals 
 

Corona Community Hospital 
Hemet Valley Medical Center 
Kaiser Foundation Hospital – Riverside 
Loma Linda Hospital (Sun City) 
Parkview Memorial Hospital 
Riverside Community Hospital 
Riverside County Regional Medical Center 

     Riverside General Hospital 
 
Railroads 
 
      AT&SF Railway Company  

Burlington Northern Railroad Company  
      Southern Pacific Railroad Company 
      Union Pacific Railroad 

 

Special Districts/ Wastewater Agencies 
 
Edgemont Community Services District 
Jurupa Community Services District 
Santa Ana Watershed Project Authority 

      Rubidoux Community Services District 
      Valley Wide Park and Recreation District 
       
 

School Districts 
 
  Alvord Unified School District 
  Corona – Norco Unified School District 
  Hemet Unified School District 
  Lake Elsinore Unified School District 
  Menifee Union School District 
  Moreno Valley Unified School District 
  Nuview Union School District 
  Perris Elementary School District 
  Perris Union High School District 
  Riverside Unified School District 
  Romoland School District 
  San Jacinto Unified School District 
  Val Verde School District 
 
Universities and Colleges 
 

California Baptist University  
La Sierra University 

     Mt. San Jacinto College 
     Riverside Community College 
     University of California, Riverside 

California School for the Deaf, Riverside 
 
Water Districts 
 
     Eastern Municipal Water District 
     Elsinore Valley Municipal Water District 
     Lake Hemet Municipal Water District  
     Lee Lake Water District 
     Metropolitan Water District 
      Western Municipal Water District 
 
 
Tribal Lands 
 

Soboba Band of Luiseno Indians 
Morongo Band of Mission Indians  
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State of California 
California Regional Water Quality Control Board 

Santa Ana Region 
 

Monitoring and Reporting Program No. R8-2010-0033 
NPDES No. CAS618033 

 
for 

Riverside County Flood Control and Water Conservation District, 
The County of Riverside and the Cities of Riverside County 

Within the Santa Ana Region 
AREA-WIDE URBAN STORM WATER RUNOFF MANAGEMENT PROGRAM 

 
I. OBJECTIVES 

 
The overall goal of the Urban Runoff monitoring program is to support the development 
of an effective Urban Runoff management program.  The following are the major 
objectives: 

 
A. To identify those Receiving Waters, which, without additional action to control 

pollution from urban storm water runoff, cannot reasonably be expected to 
achieve or maintain applicable Water Quality Standards required to sustain the 
designated beneficial uses, the goals, and the objectives of the Basin Plan.   

B. To develop and support an effective Urban Runoff management program. 

C. To identify significant water quality problems, related to discharges of Urban 
Runoff within the Permit Area. 

D. To determine water quality status, trends, and Pollutants of concern associated 
with Urban Runoff and their impact on the Beneficial Uses of the Receiving 
Waters.  

E. To analyze and interpret the collected data to determine the impact of Urban 
Runoff and/or validate relevant water quality models. 

F. To characterize Pollutants associated with Urban Runoff, and to assess the 
influence of urban land uses on Receiving Water quality and associated 
Beneficial Uses. 

G. To identify other sources of Pollutants in Urban Run off to the maximum extent 
possible (e.g., including, but not limited to, atmospheric deposition, contaminated 
sediments, other non-point sources, etc.) 

H. To identify and permit or prohibit Illicit Connections. 

I. To identify, verify and prohibit Illegal Discharges. 
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J. To verify and to identify sources of Pollutants in Urban Runoff.  

K. To evaluate the effectiveness of the DAMP and WQMPs, including an estimate of 
Pollutant reductions achieved by the Site Design (Low Impact Development 
[LID], Treatment Control and Source Control BMPs implemented by the 
Permittees. 

L. To evaluate the effectiveness of proposed Urban Runoff management programs 
to protect Receiving Water quality. 

II. GENERAL MONITORING PROVISIONS 

A. Samples and measurements taken for the purpose of monitoring shall be 
representative of the monitored activity [40 CFR 122.41(j)].   

1. This includes any unusual discharge or discharge condition, including 
bypasses, upsets, and maintenance-related conditions affecting effluent 
quality in the case of storm channels and flow quality in the case of streams 
and lakes 

2. All sample collection, handling, storage, and analysis shall be in accordance 
with test procedures under 40 CFR Part 136 (latest edition) "Guidelines 
Establishing Test Procedures for the Analysis of Pollutants," promulgated by 
the USEPA, the guidance being developed by the State Board pursuant to 
Water Code Section 13383.5, or other methods which are more sensitive than 
those specified in 40 CFR 136 and approved by the Executive Officer.   

3. For priority Toxic Pollutants that are identified in the California Toxics Rule 
(CTR) (65 Fed. Reg. 31682), the Minimum Levels (MLs) published in 
Appendix 4 of the Policy for Implementation of Toxics Standards for Inland 
Surface Waters, Enclosed Bays, and Estuaries of California (SIP) shall be 
used for all analyses, unless otherwise specified.   

 
4. For priority Toxic Pollutants, if the Permittee can demonstrate that a particular 

ML is not attainable, in accordance with procedures set forth in 40 CFR 136, 
the lowest quantifiable concentration of the lowest calibration standard 
analyzed by a specific analytical procedure (assuming that all the method 
specified sample weights, volumes, and processing steps have been 
followed) may be used instead of the ML listed in Appendix 4 of the SIP.  The 
Principal Permittee must submit documentation from the laboratory to the 
Regional Board Executive Officer for approval prior to raising the ML for any 
constituent. 

 
B. All chemical, bacteriological, and Toxicity analyses shall be conducted at a 

laboratory certified for such analyses by an appropriate governmental regulatory 
agency.  
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C.  Analytical methods, target reporting limits and data reporting formats shall be 
compatible with California’s Surface Water Ambient Monitoring Program (SWAMP) 
Quality Assurance Management Plan and with SWAMP’s Procedures for 
Conducting Routine Field Measurement unless otherwise specified in this 
Monitoring and Reporting Program (MRP).    

D.  Revisions of this MRP are appropriate to ensure that the Permittees are in 
compliance with requirements and provisions contained in this Order.  Revisions 
may be made under the direction of the Executive Officer at any time during the 
term of the Order, and may include redistribution of monitoring resources to 
address TMDL needs, a reduction or increase in the number of parameters to be 
monitored, the frequency of monitoring, or the number and size of samples 
collected. 

 
E. The Executive Officer is authorized to allow the Permittees to participate in 

regional, statewide, national, or other monitoring programs in addition to or as 
part of this Urban Runoff monitoring program.  Also, the Permittees are 
authorized to complement their Urban Runoff monitoring data with data from 
other monitoring sources, provided the monitoring conditions and sources are 
similar to those in the Santa Ana River watershed. 
 

F. The CWA provides that any person who falsifies, tampers with, or knowingly 
renders inaccurate any monitoring device or method required to be maintained 
under this Order shall, upon conviction, be punished by a fine of not more than 
$10,000, or by imprisonment for not more than two years, or both. If a conviction 
of a person is for a violation committed after a first conviction of such person 
under this paragraph, punishment is a fine of not more than $20,000 per day of 
violation, or by imprisonment of not more than four years, or both [40 CFR 
122.41(j)(5)].  

 
III. MONITORING PROGRAM 
 

A. The Principal Permittee has been monitoring Urban Runoff and Receiving 
Waters since the first MS4 permit term.  The Principal Permittee currently 
implements the Consolidated Monitoring Program (CMP) and participates in a 
number of other storm water or TMDL related monitoring programs such as: 
TMDL Bacterial and Nutrient Monitoring, WLA Compliance, BMP Effectiveness, 
Urban Source and Trend Evaluation, Receiving Water Quality, Hydromodification 
and Bioassessment.  The Principal Permittee shall continue to implement the 
CMP and continue to participate in other related monitoring programs.  

  
B. The Principal Permittee, on behalf of the Co-Permittees, participates (through a 

memorandum of understanding and cooperative agreements) with the 16 
member agencies of the Storm Water Monitoring Coalition (SMC). The 
Permittees shall continue to cooperate with other MS4 permittees (including 
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Orange County and San Bernardino County), Southern California Coastal Water 
Research Project (SCCWRP), POTW operators, the dairy industry, the Santa 
Ana Watershed Project Authority (SAWPA), and other public and private 
organizations in the watershed to develop coordinated surface water quality 
monitoring programs, databases, and special studies as appropriate.  The 
Regional Board supports continued coordination with SCCWRP and the SMC to 
facilitate and implement coordinated watershed based monitoring programs.  The 
Permittees may use coordinated monitoring efforts such as the Middle Santa Ana 
River (MSAR) and Lake Elsinore/Canyon Lake (LE/CL) TMDL Task Forces, 
SCCWRP and SMC regional monitoring programs to address partially, or in full, 
the requirements of this MRP.  A proposed coordinated monitoring program shall 
result in the development and implementation of a monitoring plan that: 

 
1. Fully addresses the requirements of this MRP;  
 
2. Describes how the external monitoring programs address the requirements of 

the MRP; 
 
3. Include a quality assurance plan, including data management, validation, 

verification mechanism for the portions of the monitoring directly conducted 
by the Permittees; 

 
4. Reference the locations of the quality assurance plans for regional 

components; and 
 
5. Result in a coordinated Annual Report summarizing the pertinent Urban 

Runoff data from the coordinated programs necessary to address this MRP.   
   
C. Within 12 months of adoption of this Order, the Permittees shall review the CMP, 

Regional and TMDL related monitoring programs that they conduct or participate 
to determine their effectiveness in achieving the Urban Runoff assessment 
requirements contained in Section IV.B, below.  If this review indicates any data 
gaps, the Principal Permittee shall submit a revised CMP, or coordinate revisions 
to other regional programs for approval of the Executive Officer to ensure that the 
combined efforts adequately address the requirements of Section IV.B.  The 
revised CMP, including a description of how other regional efforts combine with 
the CMP to address requirements of Section IV.B shall be submitted within 16 
months of adoption of this Order and shall be implemented within six months of 
its approval by the Executive Officer.   Pending approval of the revised CMP, 
current monitoring efforts will continue to be implemented. 

D. TMDL/303(d) Listed Waterbody Monitoring: The Permittees identified as 
dischargers in adopted TMDLs shall continue to participate in TMDL monitoring 
programs as required by TMDL Implementation Plans.  The compliance 
schedules for the two approved TMDLs within the Permit Area are beyond the 
five year MS4 Permit term.  This Order requires Permittees identified as 
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dischargers in their respective TDMLs to conduct monitoring required by the 
TMDL Implementation Plans to determine the effectiveness of the BMPs 
implemented in reducing Pollutant loads and eventually to attain WLA by the 
deadlines specified in the respective TMDL Implementation Plans.    

1. MSAR Bacteria WLA TMDL USEP monitoring 
 

a. On June 14, 2007, the TMDL task force members submitted a source 
evaluation plan and a monitoring plan.  The Regional Board approved these 
plans on June 29, 2007, Resolution No. R8-2007-0046.  A revised 
monitoring plan and an urban Bacterial Indicator source evaluation plan 
were approved by the Regional Board on April 18, 2008, Resolution No. R8-
2008-0044.  The MSAR Permittees within the MSAR watershed shall 
continue to conduct monitoring and source evaluations in accordance with 
the approved plans and report the findings in accordance with the schedules 
specified in the approved plans or as updated by subsequent Regional 
Board approved revisions. 

 
b. In conformance with Task 3 of the TMDL Implementation Plan contained in 

Resolution R8-2005-0001, the Permittees shall individually, or in conjunction 
with the MSAR TMDL Task Force, prepare a triennial report summarizing 
the data collected for the preceding 3 year period and evaluating compliance 
with the WLAs.  The first report shall be due February 15, 2010.  

 
c. The Permittees shall conduct monitoring and reporting consistent with 

Section VI.D. of this Order to evaluate the effectiveness of the BMPs 
implemented in the watershed and determine their progress towards 
attaining compliance with the interim WQBELs, and final BMP-based 
WQBELS, if approved, or the final numeric WQBELS/WLAs. 

 
2. Lake Elsinore/Canyon Lake Nutrient TMDL 
 

a. Monitor and report the effectiveness of the BMPs implemented in the 
watershed to control nutrient inputs into the lakes from Urban Runoff. 
Submit an Annual Report summarizing all relevant data from water quality 
monitoring programs and evaluating compliance with the LE/CL TMDL by 
reporting the effectiveness of the BMPs implemented in the watershed to 
control nutrient inputs into the lake from Urban Runoff pursuant to 
Regional Board Resolution No. R8-2006-0031 and R8-2007-0083, or as 
amended by subsequent Regional Board adopted resolutions. 

 
b. The Permittees shall conduct monitoring and reporting consistent with 

Section VI.D. of this Order to evaluate the effectiveness of the BMPs 
implemented in the watershed and determine their progress towards 
attaining compliance with the interim WQBELs, and final BMP-based 
WQBELS, if approved, or the final numeric WQBELS/WLAs. 
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E. In addition, any requirements developed by the State Board in accordance with 
Water Code Section 13383.5 shall be considered during any revision of the CMP.  
The revised CMP shall, at a minimum, include the following: 

1. Mass Emissions Monitoring – Core Stations: 
 

a. An estimate of flow in cubic feet per second (cfs) from the Outfall/stream at 
the time of sampling. 

b. Monitor mass emissions in Urban Runoff to:   
i) Estimate the total mass emissions from the MS4s to Receiving Waters.  
ii) Assess trends in mass emissions associated with specific urban storm 

water discharges from the MS4 over time. 
iii) Determine if Urban Runoff may be contributing to exceedances of Water 

Quality Objectives or Beneficial Uses in Receiving Waters by comparing 
water quality data from Outfall and Receiving Water results to: (1) Water 
quality Objectives (WQOs); (2) California Toxic Rule (CTR) (3) USEPA 
Multi-Sector Permit Parameter Benchmark Values and (4) other MS4 
discharger’s monitoring data or other appropriate data identified by the 
Permittees. The Permittees should also evaluate the Regional Monitoring 
reports prepared by SCCWRP to assess trends in Urban Runoff and 
Receiving Water quality within the Permit Area. 

iv) Representative samples from the first sampleable storm event (based on 
mobilization criteria to be established in the CMP) of the Wet Season 
(October 1 to May 31) and two more storm events shall be collected 
during the Wet Season.  A minimum of two Dry Weather samples shall 
also be collected.  Samples from the first sampleable storm event each 
year shall be analyzed for constituents according to the list provided in 
the 2007-2008 Santa Ana Region Monitoring Annual Report, Attachment 
A.  This list includes 40 CFR 122 Appendix D Tables II and III, and 
Tables IV and V if expected to be present, and additional constituents.  
All samples shall be analyzed for E. coli, nutrients (Nitrates + Nitrites, 
potassium, and phosphorous), hardness1, metals, pH, TSS, TOC, 
pesticides/herbicides, and Pollutants/stressors for 303(d) listed Receiving 
Waters.  Dry Weather samples should also include analyses for TPH 
(8015M – direct injection) and oil and grease.  The analyte list will be 
reviewed annually.  Constituents may be added to the list for a selected 
monitoring station if they are expected to be present, and removed from 
the list if three consecutive samples from the station have not had 
detectable concentrations of the constituent. 

                                                           
1 Hardness is necessary to evaluate some metal Water Quality Objectives in receiving waters. 
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v) Monitoring locations shall be integrated into a GIS database system.  All 
monitoring data shall continue to be placed in an electronic database. 

 
2. Water Column Toxicity Monitoring:  Analyses for Toxicity to aquatic species 

shall be performed on receiving water samples to determine if there may be 
impacts of Urban Runoff on Toxicity of Receiving Waters.  The Ceriodaphnia 
dubia survival (acute), Fathead Minnow larval survival (acute), and Selenastrum 
Capricornutum growth (chronic) tests shall be used to evaluate Toxicity on the 
sample from the first sampleable storm event, plus one other Wet Season storm 
event sample.  Where applicable, two Dry Weather samples shall also be 
collected or equivalent procedures shall be proposed in the CMP.  In addition, 
criteria shall be identified which will trigger the initiation of Toxicity Identification 
Evaluations (TIEs) and Toxicity Reduction Evaluations (TREs).   
To the extent that the Toxicity testing developed as part of the Regional 
Bioassessment Monitoring described in item 5 and Section D below, or other 
standardized Toxicity testing protocols developed by the State Board, Regional 
Board, SMC or SCCWRP, satisfies the objective of determining the impact of 
Urban Runoff on Toxicity of Receiving Waters, the Permittees may satisfy this 
requirement by participating in the regional bioassessment effort or conducting 
Toxicity testing consistent with the standardized protocols.  

3.  Illicit Connection/Illegal Discharge (IC/ID) Monitoring: The Permittees shall 
review and update their Dry Weather and Wet Weather reconnaissance 
strategies to identify and eliminate IC/IDs using the Guidance Manual for Illicit 
Discharge, Detection, and Elimination developed by the Center for Watershed 
Protection2 or any other equivalent program.  Where possible, the use of GIS to 
identify geographic areas with a high density of industries associated with gross 
Pollution (e.g. electroplating industries, auto dismantlers) and/or locations 
subject to maximum sediment loss (e.g. New Development) may be used to 
determine areas for intensive monitoring efforts. The Dry Weather monitoring for 
nitrogen and total dissolved solids shall be used to establish a baseline dry 
weather flow concentration for TDS and TIN at each Core monitoring location.     

4. Sources of Data:  Where possible and applicable, water quality data shall be 
obtained from monitoring efforts of other public or private agencies/entities (e.g., 
Caltrans). 

5. Bioassessment:  In lieu of developing an independent bioassessment program 
as required in the prior term permit, the Principal Permittee, on behalf of the Co-
Permittees, participates (through a memorandum of understanding and 
cooperative agreements) with the 16 member agencies of the SMC.  The 
SMC’s Bioassessment Working Group conducts bioassessments on a regional 
basis.  The Principal Permittee in coordination with SCCWRP shall ensure that 

                                                           
2 USEPA (Illicit Discharge Detection and Elimination - A Guidance Manual for Program Development and 

Technical Assessments) by the Center for Watershed Protection and Robert Pitt, University of 
Alabama, October 2004, updated 2005). 
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a sufficient number of monitoring stations are selected for this program from 
locations within the Permit Area.   

   
a. The Principal Permittee, in collaboration with the SMC, shall conduct 

sampling, analysis, and reporting of specified in-stream biological and 
habitat data within the 5-year permit cycle according to the protocols 
specified in the SCCWRP Tech Report  No. 539.  
 

b. Within Riverside County, the bioassessment project area consists of the 
lower half of the MSAR watershed, the San Jacinto watershed, and the 
northern Santa Margarita watershed (northern San Diego) for a total of 1.5 
watershed units, a minimum of 9 samples shall be collected per year3.  
Within Riverside County’s Santa Ana and San Jacinto Watersheds, which 
are in the Permit Area, the Permittees shall sample 5 sites per year.  
SWAMP samples 2 sites per year. 
 

c. For long-term trend monitoring, the Principal Permittee shall collect a 
minimum of 1 sample per year during the dry weather index period, as 
noted in the SCCWRP Tech Report No. 539. Additional samples may be 
collected to improve data quality for trend analysis.  At a minimum, 
chemistry and aquatic Toxicity should be used as indicators for trend 
analysis.   
 

d. Any baseline and historic information on stream geomorphology and 
ecological health, including aquatic habitats, in the Receiving Waters and 
the findings from the trend analysis shall be used to evaluate the 
effectiveness of Urban Runoff management program, including the 
requirements specified in the Order.  
 

6. A Quality Assurance Program Plan (QAPP) within the CMP that describes how 
data will be collected and analyzed to ensure that data is consistent with State 
and Regional Board monitoring programs and is of high quality.  Dischargers 
shall develop a QAPP that is compatible with the State’s Surface Water Ambient 
Monitoring Program (SWAMP) QAPP and approved by the Regional Board’s 
Quality Assurance Officer.  A QAPP template is available, upon request, 
through the State Board’s SWAMP website 
(http://www.waterboards.ca.gov/water_issues/programs/swamp/qapp.shtml).  All 
analytical methods, target reporting limits, and data reporting formats should be 
SWAMP compatible unless otherwise specified in this MRP.  The QAPP will 
include location of sample site(s), description of analytical techniques, data 
quality objectives, and other standard quality assurance information. 

                                                           
3 See Table 4 page 15 of Technical Report No.539.    

January 29, 2010 Final 

RB-AR52902

http://www.waterboards.ca.gov/water_issues/programs/swamp/qapp.shtml


Order No. R8-2010-0033 (NPDES No. CAS 618033) Appendix 3, Page 9 of 26 
Area-wide Urban Runoff  
Monitoring and Reporting Program 
 

7. A procedure for the collection, analysis, and interpretation of existing data from 
local, regional or national monitoring programs.  These data sources may be 
utilized to: 
a. Characterize different sources of Pollutants discharged to the MS4;  
b. Determine pollutant generation, transport and fate;  
c. Develop a relationship between land use, development size, storm size and 

the event mean concentration of Pollutants;  
d. Determine spatial and temporal variances in Urban Runoff quality and 

seasonal and other bias in the collected data; and  
e. Identify any unique features of the permitted area. 
f. The Permittees are encouraged to use water quality data from similar 

studies, if available. 
 

8. The CMP update shall include descriptions of: 
a. The number of monitoring stations; 
b. Monitoring locations within MS4s, Major Outfalls, and Receiving Waters; 

environmental indicators (e.g., ecosystem, flow, biological, habitat, 
chemical, sediment, stream health, etc.) chosen for monitoring;  The initial 
update shall at least contain the sampling stations listed in Table 1, below: 

 
Table 1  Current Core Monitoring Stations 

 
Station 
Number 

Class Station Description Latitude Longitude 

40 Outfall Corona Storm Drain – Line K Harrison & 
Sheridan St. 

33.885 -117.568611 

316 Outfall Sunnymead Chanel – Line B Alessandro & 
Heacock 

33.917778 -117.242222 

318 Outfall Hemet Channel @ Sanderson Ave. 33.734167 -117.005556 
364 Outfall Magnolia Center – SD @ Santa Ana River 33.964722 -117.414444 
702 Outfall University Wash – Market & Bowling Green 33.9975 -117.370833 
707 Outfall North Norco Channel @ Country Club Lane 33.907778 -117.583889 
752 Outfall Perris Line J - Sunset Ave below Murrieta Rd. 33.803333 -117.2075 

 
c. Total number of samples to be collected from each station, frequency of 

sampling during Wet Weather and Dry Weather, short duration or long 
duration storm events, type of samples (grab, 24-hour composite, etc.), 
justification for composite versus discrete sampling, type of sampling 
equipment, quality assurance/quality control procedures followed during 
sampling and analysis, analysis protocols to be followed (including sample 
preparation and maximum reporting limits), and qualifications of 
laboratories performing analyses; 
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d. A procedure for analyzing the collected data and interpreting the results.  
This procedure shall include the evaluation of the effectiveness of the BMPs, 
a comparative analysis of the Permittees’ monitoring data to the USEPA 
Multi-Sector Permit Parameter Benchmark Values and applicable Water 
Quality Objectives specified in Chapter 4 of the Basin Plan, and the need for 
any refinement of the WQMPs, the DAMP and or/the LIPs.  

e. Parameters selected for field screening and for laboratory work; and 
f. A description of the responsibilities of all the participants in this program, 

including cost sharing. 
g. Receiving Water Monitoring: 

Permittees shall select at least one representative receiving water location 
within each of the San Jacinto River and Santa Ana River watersheds.  
These locations should be close Major Outfalls, coordinated with other 
regional monitoring programs to the extent feasible, include locations where 
chronic and/or persistent water quality problems associated with Urban 
Runoff have been identified, and should be selected so as to be useful to 
determine if Urban Runoff is causing or contributing to violations of Water 
Quality Standards in the Receiving Waters.   

h. Monitoring within MS4s: 
Permittees shall evaluate their current CMP MS4 monitoring locations 
(identified in Table 1, above) to ensure that they are representative of 
urban runoff.  The objective of this monitoring element is to determine the 
pollutant loads from the MS4s and to determine their trend.  This 
monitoring requirement may be incorporated into the mass emissions 
monitoring described in III.E.1, above.   

F. REGIONAL WATERSHED MONITORING 
 

1. The objectives of the Regional Watershed Monitoring Program overseen by the 
SWAMP and the SMC and coordinated by SCCWRP are: 
   
a. To assess the current status of streams in Southern California. 
 
b. To identify major stressors to aquatic life.  

 
c. To monitor the trend in water quality in Southern California streams.   
 

2. The bioassessment discussed above, should provide information about the 
biological, chemical and toxicological integrity of Receiving Waters.  Baseline 
and trend monitoring information on the biotic and geomorphological condition 
of the Receiving Waters should be used to evaluate the effectiveness of the 
Urban Runoff pollution control measures.   
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3. The Riverside County Regional Watershed monitoring area is within the lower 
half of the MSAR watershed, the San Jacinto watershed, and the northern 
Santa Margarita watershed (northern San Diego) for a total of 1.5 watershed 
units4.   Within Riverside County’s Santa Ana and San Jacinto watersheds, 
the Permittees sample 5 sites per year.  SWAMP samples 2 sites per year. 

 
4. The sampling sites in each watershed unit were determined according to 

distribution or abundance of the three land uses:  urban, agriculture, or open.  
The sampling grid includes 15 watershed units located from Ventura to San 
Diego and as far east as San Bernardino and Riverside Counties. A total of 
450 samples in the 15 watershed units will be collected within a five year 
period to assess the spatial extent of impacts to streams within the area.  
Samples will be collected at sites representing each of the three land use 
types.  Each site will be sampled only once during an index period and not all 
sites need to be sampled during the same year.  One-fifth of the samples (90 
samples) will be collected each year for the 15 watersheds.  Sampling events 
shall be conducted between 4 to 12 weeks following the last significant 
rainfall.  No sampling shall occur within 72 hours of any measurable rainfall.  
The default index period will be from May 15 to July 15. The specifics and 
details of the Regional Watershed Program are discussed in “The Regional 
Monitoring of Southern California’s Watershed SMC Bioassessment Working 
Group”, SCCWRP, Technical Report No. 539, December 2007 (The Tech 
Report). 
 

5. Any baseline and historic information on stream geomorphology and 
ecological health, including aquatic habitats, in the Receiving Waters and the 
findings from the trend analysis shall be used to evaluate the effectiveness of 
Urban Runoff management program, including the requirements specified in 
the Order. 

G. HYDROMODIFICATION MONITORING PROGRAM 
 

This Order requires development and implementation of a Hydromodification 
Monitoring Plan as part of the Watershed Action Plan (WAP) to evaluate the 
effectiveness of hydromodification controls implemented within the Permit Area 
(Some or all of the following requirements may be satisfied by the Permittees 
participation in the “Development of Tools for Hydromodification Assessment and 
Management’ Project” undertaken by the SMC and coordinated by SCCWRP 
and follow on efforts to develop Hydromodification monitoring guidance). 
 
1. The Order requires the Permittees to revise the DAMP to incorporate 

Watershed Action Plan principles within three years of adoption of the Order.  
The hydromodification requirements require the Permittees to identify 

 
4 See Table 4 page 15 of Technical Report No.539.    
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vulnerable streams and possible BMPs to minimize HCOCs and tools to 
measure any impacts on geomorphology and aquatic resources.   

2. The Hydromodification monitoring program shall: 
 

a. Assess the effectiveness of Hydromodification management within the 
Permit Area. 

 
b. Predict the effects of urbanization on stream stability within the Permit 

Area. 

H. LOW IMPACT DEVELOPMENT BMP MONITORING 
 

The Principal Permittee shall continue to participate in data collection and 
monitoring to assess the effectiveness of LID techniques in semi-arid climate as 
part of the SMC project titled, "Quantifying the Effectiveness of Site Design/ Low 
Impact Development Best Management Practices in Southern California”.   The 
Principal Permittee is also developing a regional LID BMP testing and 
demonstration facility at the main office that meets the intent of this requirement 
(currently the facility data is intended to be integrated into the SMC project). 
 

IV.  RECORD KEEPING REQUIREMENTS 
  

A. All monitoring activities shall meet the following requirements:  
 

1. The Permittees shall retain records of all monitoring information, including all 
calibration and maintenance of monitoring instrumentation, copies of all 
reports prepared as per this MRP and records of all data used to complete 
the Report of Waste Discharge and Annual Reports for a period of at least 
five years from the date of the sample, measurement, report, or application. 
This period may be extended by request of the Regional Board or USEPA at 
any time and shall be extended during the course of any unresolved litigation 
regarding this discharge [40 CFR 122.41(j)(2), CWC section 13383(a)]. 

 
2. Records of monitoring information shall include [40 CFR 122.41(j)(3)]: 

a. The date, exact place, and time of sampling or measurements; 
b. The individual(s) who performed the sampling or measurements; 
c. The date(s) analyses were performed; 
d. The individual(s) who performed the analyses; 
e. The analytical techniques or methods used; and 
f. The results of such analyses. 
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3. Calculations for all Effluent Limitations which require averaging of 
measurements shall utilize an arithmetic mean unless otherwise specified in 
this MRP [40 CFR 122.41(l)(4)(iii)]. 

 
B. PROGRAM EFFECTIVENESS ASSESSMENT AND REPORTING 

 
1. All progress reports and proposed strategies and plans required by this Order 

shall be signed by the Principal Permittee, and copies shall be submitted to 
the Executive Officer under penalty of perjury. 

 
2. The Permittees shall submit an Annual Report to the Executive Officer and to 

the Regional Administrator of the USEPA, Region 9, no later than November 
30th, of each year.  This progress report shall also be submitted in a mutually 
agreeable electronic format that is text searchable.  Any monitoring data shall 
also be submitted electronically in the form outlined in Section IV.B.4 of this 
MRP.  At a minimum, the Annual Report shall include the following: 
 
a. A review of the status of program implementation and compliance (or non-

compliance) with the schedules contained in this Order; 
 

b. An assessment of the effectiveness of BMPs established under the IC/ID 
program and the DAMP.  The effectiveness may be measured in terms of 
how successful the program has been in eliminating IC/IDs and/or reducing 
pollutant loads in urban storm water runoff, including summaries of 
Permittee actions to investigate and eliminate or permit IC/IDs and 
measures to reduce and/or eliminate the discharge of Pollutants, including 
trash and debris  

 
c. As assessment of BMPs and their effectiveness in addressing Pollutants 

causing or contributing to an exceedance of water quality objectives in 
Receiving Waters that are on the 303(d) list of impaired waters.  The 
effectiveness evaluation shall consider changes in land use and population 
on the quality of Receiving Waters and the impact of development on 
sediment loading within sediment impaired Receiving Waters and 
recommend necessary changes to program implementation and monitoring 
needs. 

 
d. An assessment of the Permittees compliance status with the Receiving 

Waters Limitations, Section VII of this Order, including any proposed 
modifications to the DAMP if the Receiving Water Limitations are not fully 
achieved. 

 
e. An overall program assessment.  The Permittees are encouraged to use the 

program assessment methodology described in the 2007 ROWD.   The 
Permittees should determine, to the extent practicable, water quality 
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improvements and Pollutant load reductions resulting from implementation 
of various program elements.  The Permittees may also use the “Municipal 
Storm Water Program Effectiveness Assessment Guidance” developed by 
CASQA in May 2007 as guidance for assessing program effectiveness at 
various outcome levels.  The assessment should include each program 
element required under this Order, the expected outcome and the measures 
used to assess the outcome.  The Permittees may propose any other 
methodology for program assessment using measurable targeted outcomes.    

 
f. Description of program modifications and improvements identified during the 

program assessment above along with implementation schedule for 
incorporation of revisions into the Local Implementation Plans (LIPs).  

 
g. An assessment of any modifications to the WQMPs, or the DAMP made to 

comply with CWA requirements to reduce the discharge of Pollutants to the 
MEP; 

 
h. A summary, evaluation, and discussion of monitoring results from the 

previous year and any changes to the monitoring program to be made the 
following year; 

 
i. A fiscal resources analysis progress report as described in Section XVIII.B of 

Order No. R8-2010-0033 including:  
 

i. Each Permittee’s expenditures for the previous fiscal year; 
 

ii. Each Permittee’s budget for the current fiscal year; and 
 

iii. A description of the source of funds.  
 

j. A draft work plan that describes the proposed implementation of the LIPs 
and DAMP for next fiscal year.  The work plan shall include clearly defined 
tasks, responsibilities, and schedules for implementation of the storm water 
program and each Permittee’s actions for the next fiscal year; 

 
k. Major changes in any previously submitted plans/policies; 
 
l. If the Implementation Agreement is revised, a copy of the signature page and 

revisions to the Implementation Agreement. 
 
m. A review of each Permittee’s Storm Water Ordinances and their enforcement 

practices to assess their effectiveness in prohibiting non-exempt, Non-storm 
Water discharges to the MS4 (The Permittees may propose appropriate 
BMPs in lieu of prohibiting these discharges, where the Permittees are 
responsible for ensuring that dischargers adequately maintain those BMPs).   
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3. The Co-Permittees shall be responsible for the submittal of all required 

information/materials needed to comply with this order in a timely manner to 
the Principal Permittee.  A duly authorized representative of the Co-Permittee 
shall sign all such submittals under penalty of perjury. 

 
4. The monitoring data transmittals to the Regional Board shall be in the form 

developed by the SMC and approved by the State Board in the document 
entitled “Standardized Data Exchange Formats”.  This document was 
developed in order to provide a standard format for all data transfers so that 
data can be universally shared and evaluated from various programs.   

 
V.  REPORTING SCHEDULE 

 
All reports required by this Order shall be submitted to the Executive Officer in 
accordance with the following schedule: 

 
 

Reference 
 

Item 
Completion Time 

after Permit 
Adoption or 
Frequency 

Report Due Date 

Permit DAMP(a)    
III.A.1.e 
III.B.3.a,d,e 
& XVII.D. 

 Management Steering 
Committee meetings to 
discuss MS4 Permit 
implementation 

Held at least twice per 
year. 
 

Annual Report 

III.A.1.f 
III.B.3.a,d,e 
& XVII.D. 

 Permittee Technical 
Committee meetings to 
discuss permit 
implementation 

Held at least 10 times 
each year 

Annual Report 

III.B.3.a,d,e 
& XVII.D. 

 Co-Permittees participate in 
Management Steering and 
Technical Committee 
meetings to discuss MS4 
Permit implementation 

Attend at least 1 out of 
2 Management and 8 
out of 10 Technical 
meetings each year 

Annual Report 

III.A.1.r  The Principal Permittee shall 
develop a library of BMP 
performance reports, and 
revise the BMP performance 
report annually thereafter.   

Within 6 months of 
permit adoption 

 

III.A.1.s  The Principal Permittee shall 
coordinate a review of the 
DAMP with the Co-
Permittees to determine the 
need for update or revisions 
and establish a schedule for 
those revisions. 

Within 6 months of 
permit adoption 

 

III.B.2.g  Submit up-to-date MS4 
facility maps  

Annually to Principal 
Permittee 

Annual Report 
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Reference 

 
Item 

Completion Time 
after Permit 
Adoption or 
Frequency 

Report Due Date 

Permit DAMP(a)    
III.B.2.h  Submit reports & information 

for Annual Report 
Annually to Principal 
Permittee 

Annual Report 

III.C. 
 
 
 
 
 
 
III.C. 

 Evaluate Implementation 
Agreement annually to 
determine need for revision. 
 
 
 
Allow new permittees to join 
MS4 permit 

Annually  
 
 
 
 
 
Per schedule required 
in Section III.A.1.s 

Report findings and 
schedule for revisions to 
the Implementation 
Agreement in 2009-
2010 Annual Report. 
 
Report findings and 
schedule for revisions to 
the Implementation 
Agreement in 2009-
2010 Annual report.  
 

IV.A.  Permittees shall develop and 
submit for approval a LIP 
Template 

Within 6 months of 
adoption of Order  

 

IV.B.  Complete a Co-Permittee 
specific LIP 

Within 12 months of 
approval of the 

Template 

Within 12 months of 
approval of the 
Template 

VI.D.1.a.ii  Submit reports summarizing 
all relevant data from the 
watershed-wide water quality 
monitoring program.   

Beginning in 2010 
Cool (or wet) weather 
Warm (or dry) weather 
 
 

 
May 31st 
December 31st. 

VI.D.1.a.iii  Submit comprehensive 
reports every three years 
summarizing the data 
collected for the 
preceding 3 year period 
and evaluating progress 
towards achieving the 
urban waste load allocation 
by the dates specified in the 
TMDL.   

Beginning in 2010 
every three years 

 

February 15, 2010.   
 

VI.D.1.a.iv  Submit semi-annual reports 
each year as required under 
the approved USEP, and any 
amendments thereto.    

The Dec 31st report 
(VI.D.1.a.ii) and the 
Jan 31st report 
(VI.D.1.a.iv) may be 
incorporated into the 
(VI.D.1.a.ii) report for 
the years the tri-
annual report is 
generated. 

Semi-annually on 
January 31st and July 
31st 
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Reference 

 
Item 

Completion Time 
after Permit 
Adoption or 
Frequency 

Report Due Date 

Permit DAMP(a)    
VI.D.1.a.v  Revise the DAMP as 

specified in Task 4.2 of the 
MSAR-TMDL Implementation 
Plan. 

Sumarize data in 
Annual Report. 

Annual Report 

VI.D.1.a.vi  Revise the Water Quality 
Management Plan (WQMP)  

As specified in Task 
4.4 of the MSAR-
TMDL Implementation 
Plan. 

Annual Report 

VI.D.1.a.vii  Amend the Local 
Implementation Plans (LIP) 
to be consistent with the 
revised DAMP and WQMPs 
within 90 days after said 
revisions are approved by 
the Regional Board.  
Summarize any such LIP 
amendments in the annual 
report 

 Annual Report 

VI.D.1.b. & 
VI.D.1.c. 

 The MSAR Permittees shall 
submit a Comprehensive 
Bacteria Reduction Plan 
(CBRP) to achieve the final 
WQBELs for bacterial 
indicators during the Dry 
Season by December 31, 
2015.  Enforcement starts no 
sooner than January 1, 2016 

 Draft by December 31, 
2010 
Final by Dec 31, 2015. 

VI.D.1.c.i.(8)  Revise the DAMP, WQMP, & 
LIPs 

Within 180 days of 
CBRP approval. 

 

 Submit Phase 2 Alternatives December 31, 2010  
 Submit O&M for Agreement 

for Fishery Management 
Program 

December 31, 2010  

 Submit O&M for Agreement 
for Aeration and Mixing 
Systems 

December 31, 2010  

 Submit Phase 2 Projects 
Plans 

June 30, 2011  

 Complete Phase 2 Project 
Implementation 

December 31, 2014  

VI.D.2.a. 

 Implement in-lake and 
watershed monitoring 
programs 

Annual Reports due 
August 31 every year. 

 

 Linkage Analysis Study August 31, 2010  VI.D.2.b. 
 Watershed Source Loading 

Study 
August 31, 2010  
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Reference 

 
Item 

Completion Time 
after Permit 
Adoption or 
Frequency 

Report Due Date 

Permit DAMP(a)    
 Model Evaluation December 31, 2010  
 Construct/Calibrate Model June 30, 2011  
 Conduct Model Scenarios August 31, 2011  
 Model Update Final Report November 30, 2011  

VI.D.2.c.  Revise DAMP, WQMP, & 
LIPs to incorporate the 
compliance plans required 
above. 

 Annual Report 

VI.D.2.h.  Summarize all relevant data 
from water quality monitoring 
programs and evaluate 
compliance with the LE/CL 
TMDL 

Annually Annual Report 

VI.D.2. d. & 
VI.D.2. e. 

 Submit CNRP December 31, 2011 December 31, 2020.   

VI.D.2.a.  Initiate Phase 2 LE/CL TMDL 
data collection. 

December 31, 2010  

VI.D.2.j.  Tables 9 & 10 become 
WQBELs if CNRP is not 
adopted by Regional Board 

December 31, 2020  
 

VII.D.1  Report upon determination 
that discharges from the 
MS4 are causing or 
contributing to an 
exceedance of an applicable 
WQS 

Within two (2) working 
days 

Within Annual update of 
DAMP 

VII.D.2  Modify DAMP, LIP, and MRP 
to address Receiving Water 
Limit Violations and 
implementation schedule. 

--- 30 days after approval 
of Subsection VI.D. 
report by Executive 
Officer 

VII.D.4  Report any exceedance 
solely due to discharges 
outside the Permittees 
jurisdiction.  
 

 Within two (2) working 
days of becoming 
aware of the situation, 
provide oral or e-mail 
notice and provide 
written documentation 
within ten (10) calendar 
days of becoming 
aware of the situation. 

VIII.C.  Promulgate ordinances that 
would control for known 
pathogen or Bacterial 
Indicator sources 

Within 3 years of 
adoption 

Annual Report 
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Reference 

 
Item 

Completion Time 
after Permit 
Adoption or 
Frequency 

Report Due Date 

Permit DAMP(a)    
VIII.F.  Review Storm Water 

Ordinances for effectiveness 
in prohibiting discharges to 
the MS4 

Annual Report  

VIII. G.  Certification statement, 
signed by the Chief legal 
counsel, that the Permittee 
has obtained all necessary 
legal authority 

Within 24 months of 
Order adoption. 

Annual Report 

VIII.H.   Permittees shall 
effectiveness of, 
implementation and 
enforcement response 
procedures. 

Annually Annual Report 

IX. A.  Eliminate or permit IC/IDs  60 calendar days from 
receipt of notice from a 
third party. 

IX.D.  Review and revise IC/ID 
program 

18 months after Order 
adoption 

Annual Report 

IX.G.  Annually review and evaluate 
their IC/ID or IDDE program 
to determine if the program 
needs to be adjusted. 

Annually Annually 

IX.H.  Maintain database 
summarizing IC/ID incident 
response 

Annually Annual Report 

X.D.  Maintain inventory of septic 
systems within its jurisdiction 
completed in 2008. 

Ongoing Annual Report. 

XI.A.11.  Each Permittee shall 
document, evaluate and 
annually report the 
effectiveness of its 
enforcement procedures in 
achieving prompt and timely 
compliance.   

Annually Annual Report 

XI.A.13.  Permittees to evaluate and 
report adequacy of 
inspection programs 
conducted by other agencies 
on behalf of Permittee. 

Annually Annual Report 
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Reference 

 
Item 

Completion Time 
after Permit 
Adoption or 
Frequency 

Report Due Date 

Permit DAMP(a)    
XI.B.4.  An inventory and inspection 

frequency of: 
Wet Season(Oct 1 – May 
31): High = 1/mo., Med = 
2/season, low = 1/season 
Dry Season: All construction 
sites shall be inspected at a 
frequency sufficient to 
ensure that sediment and 
other Pollutants are properly 
controlled and that 
unauthorized, Non-Storm 
Water discharges are 
prevented 
 

 Annual Report 

XI.C.3 
 

 All high priority industrial 
facilities are to be inspected 
at least once a year; all 
medium priority sites are to 
be inspected at least once 
every two years; and all low 
priority sites are to be 
inspected at least once per 
permit cycle.   

 Annual Report 

XI.D.4 
 

 All high priority sites shall be 
inspected at least once a 
year; all medium priority sites 
shall be inspected at least 
every two years; and all low 
priority sites shall be 
inspected at least once per 
MS4 Permit cycle.   

 Annual Report 

XI.D.6 
 

 Notify all mobile businesses 
operating within the County 
concerning the minimum 
source control and pollution 
prevention measures that 
they must develop and 
implement.   

Within 18 months of 
adoption of this Order 

Annually 

XI.D.7 
 

 The Principal Permittee shall 
develop an enforcement 
strategy to address mobile 
businesses.   

Within 24 months of 
adoption of this Order 

Annually 
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Reference 

 
Item 

Completion Time 
after Permit 
Adoption or 
Frequency 

Report Due Date 

Permit DAMP(a)    
XI.E.1 
 

 Each Permittee shall develop 
and implement a residential 
program to reduce the 
discharge of Pollutants from 
residences to the MS4s to 
the MEP. 

Within 18 months of 
adoption of this Order 

Annually 

XI.E.6.  Co-Permittees to provide an 
evaluation of its residential 
program 

Annually starting with 
the second Annual 
Report following MS4 
Permit adoption 

Annually starting with 
the third Annual Report 
following MS4 Permit 
adoption 

XII.B.3 & 
B8. 

 The Co-Permittees shall 
submit to the Regional Board 
a  Watershed Action Plan 

Within three years of 
adoption of MS4 
Permit. 

Annual Report 

XII.B.5  Develop HMP  Submit within 4 years 
of adoption  

 

XII.C.1.  Each Permittee shall review 
the watershed protection 
principles and policies in its 
General Plan and related 
documents to eliminate 
barriers to LID. 

Within 24 months of 
adoption of this Order 

Annually 

XII.D.1.  Each Permittee to submit a 
revised WQMP to 
incorporate new elements 
required in the Order 

Within 18 months of 
adoption of this Order 

Annual Report 

XII.D.5.  Principal Permittee to 
develop recommendations 
for streamlining regulatory 
agency approval of regional 
Treatment Control BMPs.   

Within 24 months of 
adoption of this Order 

Annually 

XII.E.1  Permittees shall update the 
WQMP to incorporate LID 
principles,  

18 months of Order 
adoption  

 

XII.E.4.  Revise Ordinances to 
promote Green Infilstructure 

18 months of Order 
adoption.  Implement 
within 6 months of EO 
approval. 

 

XII.E.5.  Each Permittee to update its 
landscape ordinance 
consistent with requirements 
of AB 1881 and annually 
evaluate effectiveness with 
respect to water efficiency 
and water conservation goals 

January 31, 2010 2011-2012 Annual 
Report 
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Reference 

 
Item 

Completion Time 
after Permit 
Adoption or 
Frequency 

Report Due Date 

Permit DAMP(a)    
XII. F.  Develop standard design and 

post-development BMP 
guidance for streets, roads 
etc. projects.   

Within 24 months of 
adoption of this Order,  
Implement within 6 
months of EO 
approval. 

 

XII.G1.  Permittees shall establish 
technically-based feasibility 
criteria for project evaluation 
to determine feasibility of 
implementing LID 

Within 18 months of 
MS4 Permit adoption 

No reporting specified 

XII.H.  Each Permittee shall develop 
and implement standard 
procedures and tools, and 
include in its LIP. 

Within 18 months of 
adoption of this Order 

Annually 

XII.K.4.  The Permittees shall 
maintain a database to track 
operation and maintenance 
of post-construction BMPs.   

 Annually 

Public Agency Treatment 
Control BMPs, shall be 
inspected prior to the Wet 
Season. 

Within18 months of 
Order adoption and 
within the 5 year 
permit term. 

Annually XII.K.5  

New Development 
(Redevelopment) Treatment 
Control BMPs, shall be 
inspected prior to the Wet 
Season. 

Based on schedule 
submitted but at least 
once within the 5 year 
permit term. 

Annually 

XII.K.6.  Provide list of all post-
construction Treatment 
Control BMPs approved, 
constructed and/or operating 

Annually Annual Report 

XII.L.  Provisions for LID and 
HCOC included in WQMP. 

Within 45 days of 
approval of WQMP. 

 

XIII.A.  Review public education and 
outreach efforts and revise 
their activities to adapt to the 
needs identified in the annual 
reassessment. 

 Annual Report 

XIII.B.  Status report on Public 
Education and Outreach 
requirements and changes to 
the ongoing program 

Annually Annual Report 
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Reference 

 
Item 

Completion Time 
after Permit 
Adoption or 
Frequency 

Report Due Date 

Permit DAMP(a)    
XIII.C.  Implement assessment 

program to measure 
increases in public 
knowledge of impacts of 
Urban Runoff on Receiving 
Waters 

First Annual Report 
following MS4 Permit 
adoption 

 

XIII.F.  The Permittees shall 
develop, maintain and 
distribute BMP guidance for 
the control of those 
potentially polluting activities 
identified during the previous 
permit cycle, which are not 
otherwise regulated by any 
agency, including guidelines 
for the household use of 
fertilizers, pesticides, 
herbicides and other 
chemicals, and guidance for 
mobile vehicle maintenance, 
carpet cleaners, commercial 
landscape maintenance, and 
pavement cutting.   

Within 18 months of 
adoption of this Order 

Annual Report 

XIII.I.  The Public Education 
Committee shall meet at 
least twice per year.    

 Annual Report 

XIII.J.  Sponsor or staff an Urban 
Runoff table or booth at 
community, regional, and/or 
countywide events to 
distribute public education 
materials to the public.   

Each Permittee shall 
participate in at least 
one event per year.   

Annually 

XIII.K.  Involve public agency 
organizations, listed in 
Appendix 2, in Urban Runoff 
program. Notify the Regional 
Board where assistance is 
needed in improving local 
cooperation. 

 Annual Report 

XIII.L  Develop and distribute BMP 
Fact Sheets for mobile 
businesses 

Within 18 months of 
adoption of this Order 

 

XIV.A.  Review activities and 
facilities to determine the 
need for revisions to Section 
5 of the DAMP and LIP. 

Annually Annual Report 
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Reference 

 
Item 

Completion Time 
after Permit 
Adoption or 
Frequency 

Report Due Date 

Permit DAMP(a)    
XIV.B.  Each Permittee shall review 

its inventory of fixed facilities 
listed in the DAMP, its field 
operations and MS4 facilities 
to ensure that public agency 
facilities and activities do not 
cause or contribute to a 
Pollution or nuisance in 
Receiving Waters. 

Within 12 months of 
adoption of this Order 

Annual Report 

XIV.C.  Conduct inspections of its 
fixed facilities and field 
operations. 

Annually Annual Report 

XIV. D.  Evaluate cleaning schedule. Annually Annual Report 
XIV.E.  Unless otherwise 

determined, each Permittee 
shall inspect, clean & 
maintain at least 80% of it’s 
open channels, catch basins, 
retention/detention basins, 
and wetlands created for 
Urban Runoff treatment. 

Annually Annual Report 

XIV.G1.c.  Notify the Executive Officer 
of the proposed construction 
project by electronically 
submitting Permit 
Registration Documents 
(PRDs). 

Prior to 
commencement of 
each construction 
project. 

 

XIV.G1.d.  the Executive Officer shall be 
notified of the completion of 
the project by submitting a 
Notice of Termination (NOT). 

Upon completion of 
each construction 
project. 

 

XIV.G2.b.  Notify the Executive Officer 
of each proposed deminimus 
discharge at least 15 days 
prior to start of the discharge 

At least 15 days prior 
to discharge. 

At least 15 days prior to 
discharge. 

XV.A  DAMP and each Permittee’s 
LIP shall be updated to 
include a program to provide 
formal and where necessary, 
informal training to Permittee 
staff that implement the 
provisions of this Order 

Within 24 months of 
adoption of Order 

DAMP will be updated 
within 24 months of 
adoption of Order. 
LIP will be updated 
within 12 months of 
approval of LIP 
template by EO 
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Reference 

 
Item 

Completion Time 
after Permit 
Adoption or 
Frequency 

Report Due Date 

Permit DAMP(a)    
XV.A., 
XV.E. 
. 

 Each Permitee’s LIP shall 
describe a program to 
provide formal and informal 
training to Permittee staff 
and contractors that 
implement the provisions of 
this Order.  Provide the 
specified training. 

Within 24 months of 
adoption of this Order 
and annually 
thereafter. 

LIP will be updated 
within 24 months of 
order adoption. 

XV.F.  Principal Permittee shall 
provide and document 
training to applicable 
Permittee staff on area wide 
procedures such as the 
DAMP, and any other 
applicable guidance and 
procedures developed by the 
Permittees to address 
activities in fixed facilities as 
well as field operations, 
including MS4 maintenance.  

Within 12 months of 
adoption of this Order, 
within 12 months of 
hire and every two 
years, thereafter. 

Bi-annually 

XV.H*  Principal Permittee shall 
notify Regional Board staff 

 When notifying 
Permittees of training 
session. 

XVI.A.  Notify of emergency events..  Within 24 hours of 
discovery 

XVI.C  Sewage spill notification shall 
be consistent with the 
timelines specified in the 
Statewide General Waste 
Discharge Requirements for 
Sanitary Sewer Systems, 
Water Quality Order No.  
2006-0003-DWQ.   

 Consistent with 2006-
003-DWQ. 

XVI.D.  Hazardous Waste Spills Notify within 24 hours.  
XVI.E.  Facilities operating without 

an applicable General 
permit. 

 Reported within 14 
calendar days 

XVII.A.  Evaluate the effectiveness of 
the Urban Runoff 
management program. 

By November 30 of 
each year. 

Annually by November 
30. 

XVII.B.  Amended DAMP pages.  Annual Report 
XVIII.B.  Financial analysis report  Annual Report 
XXII.A.  Report of Waste Discharge  180 days before 

permit expires 
Jan 29, 2015 

January 29, 2010 Final 
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Monitoring and Reporting Program 

Reference Item 
Completion Time 

after Permit 
Adoption or 
Frequency 

Report Due Date 

Permit DAMP(a) 

Appendix 3, 
III.C. 

Review CMP to determine 
their effectiveness in Urban 
Runoff program assessment 

Within 12 months of 
adoption of this Order 

N/A 

Submit Revised CMP Within 16 months of 
adoption of this Order 
and implement within 
6 months of approval. 

Appendix 3, 
1I1.0.1.b. 

Prepare a triennial report 
summarizing the data 
collected for the preceding 3 
year period and evaluating 
compliance with the WLAs. 

Every three years The first report shall be 
due February 15, 2010. 

Appendix 3, 
111.0.2 

Submit an annual report 
summarizing all relevant data 
from water quality monitoring 
programs and evaluating 
compliance with the LE/CL 
TMOL by reporting the 
effectiveness of the BMPs 
implemented in the 
watershed to control nutrient 
inputs into the lake from 
Urban Runoff pursuant to 
Regional Board Resolution 
No. R8-2006-0031 and R8
2007-0083, or as amended 
by subsequent Regional 
Board adopted resolutions. 

Annually Annual Report 

AppendiX 3, 
IV.B.2. 

Annual Report Annually November 30th 

(a) This column to be completed by Permittees. 

Date:----L.f----L.;2:.......:1~~.L...II()~__ Ordered by
 G~ 
Executive Officer 

January 29, 2010 Final 
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Appendix 4, GLOSSARY 
 
 

40 CFR – Code of Federal Regulations Title 40: Protection of the Environment. 
 
Annual Report – Report summarizing compliance information required to be submitted 
annually to the Regional Board on or before each November 30th. 
 
Anthropogenic – Generated from human activities 
 
APN – Assessor's parcel number 
 
Basin Plan – Water Quality Control Plan developed by the Regional Board for the 
Santa Ana River watershed. 
 
BAT [Best Available Technology] – Technology-based standard established by 
Congress in CWA Section 402(p)(3)(A) for industrial dischargers of storm water. 
Technology-based standards establish the level of Pollutant reductions that dischargers 
must achieve, typically by treatment or by a combination of Source Controls and 
Structural BMPs.    BAT generally emphasizes treatment methods first and Pollution 
Prevention and Source Control BMPs secondarily.  The best economically achievable 
technology that will result in reasonable further progress toward the national goal of 
eliminating the discharge of all Pollutants is determined in accordance with regulations 
issued by the USEPA Administrator.  Factors relating to the assessment of BAT shall 
take into account the age of equipment and facilities involved, the process employed, 
the engineering aspects of the application of various types of control techniques, 
process changes, the cost of achieving such effluent reduction, non-water quality 
environmental impact (including energy requirements), and such other factors as the 
permitting authority deems appropriate. 
 
BCT [Best Conventional Technology] – Treatment techniques, processes, and 
procedure innovations, and operating methods that eliminate or reduce chemical, 
physical, and biological Pollutant constituents. 
 
Beneficial Use – Uses of water necessary for the survival or well being of man, plants, 
and wildlife.  These uses of water serve to promote the tangible and intangible 
economic, social, and environmental goals.  “Beneficial Uses” that may be protected 
include, but are not limited to: domestic, municipal, agricultural and industrial supply; 
power generation; recreation; aesthetic enjoyment; navigation; and preservation and 
enhancement of fish, wildlife, and other aquatic resources or preserves.  Existing 
Beneficial Uses are those that were attained in the surface or ground water on or after 
November 28, 1975; and potential Beneficial Uses are those that would probably 
develop in future years through the implementation of various control measures.  
“Beneficial Uses” are equivalent to “Designated Uses” under federal law.  [California 
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Water Code Section 13050(f)] Beneficial Uses for the Receiving Waters are identified in 
the Basin Plan. 
 
Biological Integrity – Defined in Karr J.R. and D.R. Dudley. 1981.  Ecological 
perspective on water quality goals.  Environmental Management 5:55-68 as:  “A 
balanced, integrated, adaptive community of organisms having a species composition, 
diversity, and functional organization comparable to that of natural habitat of the region.”   
Also referred to as ecosystem health. 
 
BMP [Best Management Practices] – Defined in 40 CFR 122.2 as schedules of 
activities, prohibitions of practices, maintenance procedures, and other management 
practices to prevent or reduce the Pollution of Waters of the U.S.  BMPs also include 
treatment requirements, operating procedures and practices to control plant site runoff, 
spillage or leaks, sludge or waste disposal, or drainage from raw material storage.   In 
the case of MS4 permits, BMPs are typically used in place of Numeric Effluent Limits. 
 
CAFO – Concentrated animal feeding operation. 
 
Caltrans – California Department of Transportation.  
 
CAP – The Commercial and Industrial Compliance Assistance Program is a Riverside 
County Environmental Health Department program that includes a storm water survey 
and educational outreach as part of existing inspections of Hazardous Material handlers 
and retail food service activities.  Hazardous Waste handling facilities are inspected at 
least once during a two-year cycle. Restaurants are inspected at least once during the 
MS4 Permit cycle.  Any completed surveys that indicate non-compliance are forwarded 
to the appropriate jurisdiction’s code enforcement division.  The Permittees notify 
Regional Board staff when conditions are observed during such inspections that appear 
to violate the General Storm Water Permits or a permit issued by the Regional Board. 
 
CEQA – California Environmental Quality Act (Section 21000 et seq. of the California 
Public Resources Code). 
 
CIEP – Compliance Inspection and Enforcement Program 
 
Cleaning – Removal of litter or debris that can impact Receiving Waters. 
 
CMP – Consolidated Program for Water Quality Monitoring, Riverside County Flood 
Control and Water Conservation District, October 2008. 
 
Commercial Facilities – Businesses that have the potential to discharge Pollutants to 
the MS4 not otherwise covered by the General Industrial Permit that are described in 
Section 8.1 of the DAMP.  These businesses are inspected as part of the CAP or 
equivalent as described in Section 8.1 of the DAMP.  Commercial Facilities include 
businesses based in a Permittee’s jurisdiction that perform mobile carpet, drape or 
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furniture cleaning; mobile automobile or other vehicle washing and mobile high pressure 
or steam cleaning. 
 
Comprehensive TMDL Plan – A plan presenting a long-term solution designed to 
achieve compliance with the WLAs by the dates specified in the TMDLs.  This plan 
includes a description of the proposed BMPs and the documentation demonstrating that 
the BMPs are expected to attain the WLAs by the compliance dates when implemented. 
 
Conditions of Concern – Scour, erosion (sheet, rill and/or gully), aggradation (raising 
of a streambed from sediment deposition), and changes in fluvial geomorphology, 
hydrology or the aquatic ecosystem. 
 
Construction Site – A site with activities for which building or grading permits have 
been issued and activities at the site include:  soil movement; uncovered storage of 
materials or wastes, such as dirt, sand or fertilizer; or exterior mixing of cementaceous 
products, such as concrete, mortar or stucco.  
 
Contamination – As defined in the Porter-Cologne Water Quality Control Act, 
contamination is “an Impairment of the quality of waters of the State by Waste to a 
degree which creates a hazard to the public health through poisoning or through the 
spread of disease.”  Contamination includes any equivalent effect resulting from the 
disposal of Waste whether or not Waters of the U.S. are affected. 
 
Co-Permittees – County of Riverside and the cities of Beaumont, Calimesa, Canyon 
Lake, Corona, Hemet, Lake Elsinore, Menifee, Murrieta, Moreno Valley, Norco, Perris, 
Riverside, San Jacinto and Wildomar. 
 
County – County of Riverside, a legal subdivision of the State of California. 
 
CSA 152 – County Service Area 152 
 
CWA – Federal Clean Water Act 
 
CZARA – Coastal Zone Act Reauthorization Amendments of 1990   
 
DAMP [Drainage Area Management Plan] – The DAMP is a programmatic document 
developed by the Permittees and approved by the Executive Officer that outlines the 
major programs and policies that the Permittees individually and/or collectively 
implement to manage Urban Runoff in the Permit Area. 
 
DDT – Dichlorodiphenyltrichloroethane – An insecticide first used in 1939.  Most uses of 
DDT were banned in 1972, with limited exception for public health purposes. 
 
De Minimus Permit – General De Minimus Permit for Discharges to Surface Waters, 
Order NO. R8-2009-0003, NPDES No. CAG 998001 
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Design Capture Volume – (See Permit, XII.E.2) 
 
Discretionary Project – Per Section 15357 of the Guidelines for CEQA "Discretionary 
Project" means a project which requires the exercise of judgment or deliberation when 
the public agency or body decides to approve or disapprove a particular activity, as 
distinguished from situations where the public agency or body merely has to determine 
whether there has been conformity with applicable statutes, ordinances, or regulations. 
A timber harvesting plan submitted to the State Forester for approval under the 
requirements of the Z'berg-Nejedly Forest Practice Act of 1973 (Pub. Res. Code 
Sections 4511 et seq.) constitutes a discretionary project within the meaning of the 
California Environmental Quality Act. Section 21065(c).   
 
Direct Discharge (Table 3a) – A discharge directly from an MS4 to a receiving water 
such that the MS4 discharge does not first co-mingle with waters from another receiving 
water or conveyance. 
 
Dry Season/Dry Weather - The season excluding the Wet Season.  Generally it will be 
June 1 through September 30 of each year, unless specifically defined otherwise in a 
applicable TMDL Implementation Plan. 
 
Effective Impervious Area (EIA) –   EIA is the portion of the total impervious area that 
is directly connected to the drainage collection system.  EIA includes street surfaces, 
paved driveways connecting to the street, rooftops which are hydraulically connected to 
the curb or storm sewer system, and paved parking lots that drain to a storm sewer 
system.    
 
Impervious area such as rooftops, streets, sidewalks, and parking areas do not allow 
water to drain into the soil.  Impervious area that collects and drains the water directly to 
a stream or wetland system via pipes or sheet flow is considered “effective impervious 
area” because it effectively drains the landscape. Impervious area that drains to 
landscaped areas, swales, parks and other impervious areas is considered “ineffective” 
because the water is allowed to infiltrate through the soil and into ground water, without 
a direct connection to the stream or wetland. 
 
Reducing effective impervious area is defined as disconnecting impervious surfaces 
such as sidewalks, rooftops, parking areas, and streets, from the drainage system so 
that runoff percolates into the soil and does not flow directly to streams. Disconnecting 
the stormwater system allows the watersheds’ hydrologic cycle to respond in a manner 
that more closely reflects pre-disturbed conditions. EIA reduction can occur as part of 
new development, redevelopment, or be part of a retrofit design. The level of benefit is 
determined by how well the practices minimize runoff in small to mid size storm events. 
    

RB-AR52925



Order No. R8-2010-0033 (NPDES No. CAS 618033) Appendix 4, Page 5 of 21 
Area-wide Urban Runoff  
Glossary 
 
 

January 29, 2010 Final 
 

Effectiveness Assessment Outcome Level 1 - Compliance with Activity-based Permit 
Requirements – Level 1 outcomes are those directly related to the implementation of 
specific activities prescribed by this Order or established pursuant to it. 
 
Effectiveness Assessment Outcome Level 2 - Changes in Attitudes, Knowledge, and 
Awareness – Level 2 outcomes are measured as increases in knowledge and 
awareness among target audiences such as residents, businesses, and municipal 
employees. 
 
Effectiveness Assessment Outcome Level 3 - Behavioral Change and BMP 
Implementation – Level 3 outcomes measure the effectiveness of activities in affecting 
behavioral change and BMP implementation.   
 
Effectiveness Assessment Outcome Level 4 - Load Reductions – Level 4 outcomes 
measure load reductions which quantify changes in the amounts of pollutants 
associated with specific sources before and after a BMP or other control measure is 
employed. 
 
Effectiveness Assessment Outcome Level 5 - Changes in Urban Runoff and 
Discharge Quality – Level 5 outcomes are measured as changes in one or more 
specific constituents or stressors in discharges into or from MS4s. 
 
Effectiveness Assessment Outcome Level 6 - Changes in Receiving Water Quality – 
Level 6 outcomes measure changes to receiving water quality resulting from discharges 
into and from MS4s, and may be expressed through a variety of means such as 
compliance with water quality objectives or other regulatory benchmarks, protection of 
biological integrity, or beneficial use attainment. 
 
Effluent Limitations – means any restriction on quantities, discharge rates, and 
concentrations of Pollutants which are discharged from Point Sources into Waters of the 
U.S., waters of the “contiguous zone,” or the ocean (40 CFR 122.2).   
   
Emergency Situation – At a minimum, sewage spills that could impact water contact 
recreation, all sewage spills above 1,000 gallons, an oil spill that could impact wildlife, a 
Hazardous Material spill where residents are evacuated, all reportable quantities of 
Hazardous Waste spills as per 40CFR 117 and 302, and any incident reportable to the 
OES (1-800-852-7550).    
 
Erosion and Sediment Control Plan (ESCP) – These are water quality protection 
plans that include control measures for erosion prevention and sediment controls that 
would minimize the mobilization of sediment from the project site.  
 
ESA – Environmentally Sensitive Area - An area “in which plant or animal life or their 
habitats are either rare or especially valuable because of their special nature or role in 
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an ecosystem and which would be easily disturbed or degraded by human activities and 
developments” (Reference: California Public Resources Code § 30107.5).  
 
ESAs subject to storm water mitigation requirements are:  
 
1. Areas adjacent to Receiving Waters designated as  “Preservation of Biological 

Habitats of Special Significance (BIOL)”, “Spawning, Reproduction, and 
Development (SPWN)” or ”Rare, Threatened, or Endangered Species (RARE)" 
Beneficial Uses in the Basin Plan;  

 
2. Areas within the MSHCP that contain rare or especially valuable plant or animal life 

or their habitat.  These areas are considered mitigated as the MSHCP contains 
substantive alternatives analysis for any proposed development that has the 
potential to impact resources. 

 
3. Areas adjacent to CWA 303(d) Listed Water Bodies or adopted TMDLs with 

implementation plans that have yet to achieve the Urban WLA or LA goals; and 
 
4. Any other equivalent environmentally sensitive areas which the Permittees have 

defined.  
 

Executive Officer - The Executive Officer of the Regional Board. 
 
General Construction Permit –  State Board Order No. 2009-0009 DWQ (NPDES No. 
CAS000002) or the most recent draft of the General Construction Permit issued by the 
State Board subsequent to issuance of this Order. 
 
General Dairy Permit – Regional Board Order No. R8-2007-0001 (NPDES No. 
CAG018001) for CAFOs. 
 
General De Minimus Discharges Permit – Regional Board Order No. R8-2009-0003. 
 
General Industrial Permit – State Board Order No. 97-03 DWQ (NPDES No. 
CAS000001) or the most recent General Permit for Storm Water Discharges Associated 
with Industrial Activities issued by the State Board subsequent to issuance of this Order. 
 
 
General Storm Water Permits – General Industrial Permit (State Board Order No. 97-
03 DWQ, NPDES No. CAS000001) and General Construction Permit (State Board 
Order No. 2009-0009-DWQ NPDES No. CAS000002),  or the most recent applicable 
General Permit issued by the State Board subsequent to the issuance of this Order. 
 
General Utility Vaults Permit-– State Board Order No. 2006-0008-DWQ, NPDES No. 
CAG990002.   
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GIS – Geographical Information System. 
 
Green Infrastructure – Generally refers to technologically feasible and cost-effective 
systems and practices that use or mimic natural processes to infiltrate, 
evapotranspirate, or reuse stormwater or runoff on the site where it is generated.   
This is a concept that highlights the importance of the natural environment in decisions 
about land use planning.  In particular there is an emphasis on the "life support" 
functions provided by a network of natural ecosystems, with an emphasis on 
connectivity to support long term sustainability.  (Also see Low Impact Development.) 
 
 
Hazardous Material – Any substance that poses a threat to human health or the 
environment due to its toxicity, corrosiveness, ignitability, explosive nature or chemical 
reactivity.  These also include materials named by the USEPA to be reported if a 
designated quantity of the material is spilled into the Waters of the U.S. or emitted into 
the environment.   
 
Hazardous Waste – defined as “any waste, which, under Section 600 of Title 22 of this 
code, is required to be managed according to Chapter 30 of Division 4.5 of Title 22 of 
this code.”  [CCR Title 22, Division 4.5, Chapter 11, Article1] 
 
HCOC – Hydrologic Condition of Concern - An HCOC exists when a site’s hydrologic 
regime is altered and there are significant impacts on downstream channels and aquatic 
habitats, alone or in conjunction with impacts of other projects.   
 
Hydromodification - the “alteration of the hydrologic characteristics of coastal and non-
coastal waters, which in turn could cause degradation of water resources.”1 (USEPA 
2007)  
 
IC/ID – Illicit Connection/Illegal Discharge 
 
IDDE - Illicit Discharge Detection and Elimination Program 
 
lllegal Discharge –Defined at 40 CFR 122.26(b)(2) as any discharge to the MS4 that is 
not composed entirely of storm water, except discharges pursuant to an NPDES permit, 
discharges that are identified in Section VI.A. of this Order, and discharges authorized 
by the Executive Officer.   
 
Illicit Connection – Any connection to the MS4 that is prohibited under local, state, or 
federal statutes, ordinances, codes, or regulations.  The term Illicit Connection includes 
all non storm-water discharges and connections except discharges pursuant to an 
NPDES permit, discharges that are identified in Section V, Effluent Limitations and 
                                                           
1
 USEPA. 2007. National Management Measures to Control Nonpoint Source Pollution from 

Hydromodification. EPA 841-B-07-002.  U.S. Environmental Protection Agency, Office of Water, 
Washington DC 
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Discharge Specifications, of this Order, and discharges authorized by the Executive 
Officer. 
 
Impaired – Relates to waterbodies where it is presumed Beneficial Uses are not 
attained.  
 
Impaired Waterbody / Impaired Waters – Section 303(b) of the CWA requires each of 
California’s Regional Water Quality Control Boards to routinely monitor and assess the 
quality of waters of their respective regions.  If this assessment indicates that Beneficial 
Uses are not met, then that waterbody must be listed under Section 303(d) of the CWA 
as an Impaired Waterbody.  The 2006 water quality assessment found a number of 
water bodies within the Permit Area as Impaired pursuant to Section 303(d).  In the 
Permit Area, these include: Canyon Lake (for pathogens); Lake Elsinore (for PCBs and 
unknown toxicity); Lake Fulmor (for pathogens); Santa Ana River, Reach 3 (pathogens); 
and Santa Ana River, Reach 4 (for pathogens). 
 
Impairment – A waterbody condition where Beneficial Uses are not attained.  
 
Implementation Agreement – The Implementation Agreement establishes the 
responsibilities of each Permittee and a procedure for funding the shared costs. 
 
Impressions – The most common measure is "gross impressions" that includes 
repetitions.  This means if the same person sees an advertisement or hears a radio or 
sees a TV advertisement a thousand times, that will be counted as 1000 Impressions.   
 
Industrial Facility – Facilities defined in Attachment 1 of the General Industrial Permit.  
These facilities are also addressed by the CAP or equivalent as described in Section 
8.1 of the DAMP.  
 
LA – [Load Allocations] – Distribution or assignment of TMDL Pollutant loads to entities 
or sources for existing and future Non-Point Sources, including background loads. 
 
Land Disturbance – The clearing, grading, excavation, stockpiling, or other 
construction activity that result in the possible mobilization of soils or other Pollutants 
into the MS4.  This specifically does not include routine maintenance activity to maintain 
the original line and grade, hydraulic capacity, or original purpose of the facility.  This 
also does not include emergency construction activities required to protect public health 
and safety.  The Permittees should first confirm with Regional Board staff if they believe 
that a particular routine maintenance activity is exempt under this definition from the 
General Construction Permit or other Orders issued by the Regional Board. 
 
Local Implementation Plan (LIP) – Document describing an individual Permittee’s 
procedures, ordinances, databases, plans, and reporting materials for compliance with 
the MS4 Permit. 
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Low Impact Development (LID) – Comprises a set of technologically feasible and 
cost-effective approaches to storm water management and land development that 
combines a hydrologically functional site design with Pollution Prevention measures to 
compensate for land development impacts on hydrology and water quality.  LID 
techniques mimic the site’s predevelopment hydrology by using site design techniques 
that store, infiltrate, evapotranspire, bio-treat, bio-filter, bio-retain or detain runoff close 
to its source.   
 
Major Outfall – Outfalls with a pipe diameter of 36 inches or greater or drainage areas 
draining 50 acres or more. 
 
Management Steering Committee – Committee to address Urban Runoff 
management policies for the Permit Area and coordinate the review and necessary 
revisions of the DAMP and Implementation Agreement.  The Management Steering 
Committee consists of one or more city manager or equivalent representatives from 
each Permittee. 
 
MEP [Maximum Extent Practicable] MEP is an acronym for "Maximum Extent 
Practicable" and refers to the standard for implementation of storm water management 
programs. 
Section 402(p)(3)(B)(iii) of the Clean Water Act requires that municipal storm water 
permits "shall require controls to reduce the discharge of pollutants to the maximum 
extent practicable, including management practices, control techniques, and system 
design and engineering 
methods, and such other provisions as the Administrator or the State determines 
appropriate for the control of such pollutants."  
 
In practice, compliance with the MEP standard is evaluated by how well the Permittees 
implement the "minimum measures" identified by EPA, including: (1)Public education 
and outreach on storm water impacts; (2) Public involvement/participation; (3) Illicit 
discharge detection and elimination; (4) Construction site storm water runoff control; (5) 
Post-construction storm water management in new development and redevelopment; 
and (6) Pollution prevention/good housekeeping for municipal operations. Collectively, 
these minimum measures are often referred to as "Best Management Practices" or 
BMPs. The MEP standard does not require Permittees to reduce pollutant 
concentrations below natural background levels, nor does it require further reductions 
where pollutant concentrations in the receiving water already meet water quality 
objectives. In implementing the MEP standard, it is appropriate for Permittees to 
prioritize their resource allocation to address the storm water pollution problems that 
pose the greatest and most immediate threat to human health or the environment.   
 
MEP is a technology-based standard established by Congress in CWA section 
402(p)(3)(B)(iii) that operators of MS4s must meet.  Technology-based standards 
establish the level of pollutant reductions that dischargers must achieve, typically by 
treatment or by a combination of source control and treatment control BMPs. MEP 
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generally emphasizes pollution prevention and source control BMPs primarily (as the 
first line of defense) in combination with treatment methods serving as a backup 
(additional line of defense). MEP considers economics and is generally, but not 
necessarily, less stringent than BAT. A definition for MEP is not provided either in the 
statute or in the regulations. Instead the definition of MEP is dynamic and will be defined 
by the following process over time: municipalities propose their definition of MEP by way 
of their urban runoff management programs. Their total collective and individual 
activities conducted pursuant to the urban runoff management programs becomes their 
proposal for MEP as it applies both to their overall effort, as well as to specific activities 
(e.g., MEP for street sweeping, or MEP for MS4 maintenance). In the absence of a 
proposal acceptable to the Regional Board, the Regional Board defines MEP. 
 
In a memo dated February 11, 1993, entitled "Definition of Maximum Extent 
Practicable," Elizabeth Jennings, Senior Staff Counsel, SWRCB addressed the 
achievement of the MEP standard as follows: 
 
“To achieve the MEP standard, municipalities must employ whatever Best management 
Practices (BMPs) are technically feasible (i.e., are likely to be effective) and are not cost 
prohibitive. The major emphasis is on technical feasibility. Reducing pollutants to the 
MEP means choosing effective BMPs, and rejecting applicable BMPS only where other 
effective BMPS will serve the same purpose or the BMPS would not be technically 
feasible, or the cost would be prohibitive. In selecting BMPS to achieve the MEP 
standard, the following factors may e useful to consider: 
 
a. Effectiveness: Will the BMPS address a pollutant (or pollutant source) of concern? 
 
b. Regulatory Compliance: Is the BMP in compliance with storm water regulations as 
    well as other environmental regulations? 
 
c. Public Acceptance: Does the BMP have public support? 
 
d. Cost: Will the cost of implementing the BMP have a reasonable relationship to the 
     pollution control benefits to be achieved? 
 
e. Technical Feasibility: Is the BMP technically feasible considering soils, geography,  
     water resources, etc? 
 
The final determination regarding whether a municipality has reduced pollutants to the 
maximum extent practicable can only be made by the Regional or State Water Boards, 
and not by the municipal discharger. If a municipality reviews a lengthy menu of BMPS 
and chooses to select only a few of the least expensive, it is likely that MEP has not 
been met. On the other hand, if a municipal discharger employs all applicable BMPS 
except those where it can show that they are not technically feasible in the locality, or 
whose cost would exceed any benefit derived, it would have met the standard. Where a 
choice may be made between two BMPS that should provide generally comparable 
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effectiveness, the discharger may choose the least expensive alternative and exclude 
the more expensive BMP. However, it would not be acceptable either to reject all BMPS 
that would address a pollutant source, or to pick a BMP base solely on cost, which 
would be clearly less effective. In selecting BMPS the municipality must make a serious 
attempt to comply and practical solutions may not be lightly rejected. In any case, the 
burden would be on the municipal discharger to show compliance with its permit. After 
selecting a menu of BMPS, it is the responsibility of the discharger to ensure that all 
BMPS are implemented.” 
 
Ministerial – Per Section 15369 of the CEQA Guidelines, Ministerial describes a 
governmental decision involving little or no personal judgment by the public official as to 
the wisdom or manner of carrying out the project. The public official merely applies the 
law to the facts as presented but uses no special discretion or judgment in reaching a 
decision. A ministerial decision involves only the use of fixed standards or objective 
measurements, and the public official cannot use personal, subjective judgment in 
deciding whether or how the project should be carried out. Common examples of 
ministerial permits include automobile registrations, dog licenses, and marriage 
licenses. A building permit is ministerial if the ordinance requiring the permit limits the 
public official to determining whether the zoning allows the structure to be built in the 
requested location, the structure would meet the strength requirements in the Uniform 
Building Code, and the applicant has paid his fee.  
 
MSAR – Middle Santa Ana River 
 
MSHCP – Western Riverside County Multiple Species Habitat Conservation Plan 
 
MS4 – [Municipal Separate Storm Sewer System] – A conveyance or system of 
conveyances (including roads with drainage systems, municipal streets, catch basins, 
curbs, gutters, ditches, natural drainage features or channels, modified natural 
channels, man-made channels, or storm drains): (i) Owned or operated by a State, city 
town, borough, county, parish, district, association, or other public body (created by or 
pursuant to State law) having jurisdiction over disposal of sewage, industrial wastes, 
storm water, or other wastes, including special districts under State law such as a sewer 
district, flood control district or drainage district, or similar entity, or an Indian tribe or an 
authorized Indian tribal organization, or designated and approved management agency 
under section 208 of the CWA that discharges to Waters of the U.S.; (ii) Designated or 
used for collecting of conveying storm water; (iii) Which is not a combined sewer; (iv) 
Which is not part of the POTW as defined at 40 CFR 122.2.   
 
New Development – The categories of development identified in Section XI.D of this 
Order. New Development does not include routine maintenance to maintain original line 
and grade, hydraulic capacity, or original purpose of a facility, nor does it include 
emergency New Development required to protect public health and safety.  Dischargers 
should confirm with Regional Board staff whether or not a particular routine 
maintenance activity is subject to this Order. 
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New Urbanism – New Urbanism refers to the use of creative strategies to develop 
ways that preserve natural lands and critical environmental areas, protect water and air 
quality, and reuse already-developed land.  This is based on principles of planning and 
architecture that work together to create human-scale, walkable communities that 
preserve natural resources.   
 
NOI [Notice of Intent] – A NOI is an application for coverage under the General Storm 
Water Permits. 
 
Non-Point Source – Refers to diffuse, widespread sources of Pollution.  These sources 
may be large or small, but are generally numerous throughout a watershed.  Non-Point 
Sources, include but are not limited to urban, agricultural or industrial area, roads, 
highways, construction sites, communities served by septic systems, recreational 
boating activities, timber harvesting, mining, livestock grazing, as well as physical 
changes to stream channels, and habitat degradation.  Non-Point Source Pollution can 
occur year round any time rainfall, snowmelt, irrigation, or any other source of water 
runs over land or through the ground, picks up Pollutants from these numerous, diffuse 
sources and deposits them into rivers, lakes and coastal waters or introduces them into 
groundwater. 
 
Non-storm Water – All discharges to and from a MS4 that do not originate from 
precipitation events (i.e., all discharges to a MS4 other than storm water).  Non-storm 
Water includes Illicit Discharges, non-prohibited discharges and NPDES permitted 
discharges.   
 
NOT - Notice of Termination – Formal notice to the Regional Board of intent to 
terminate water discharge for projects covered under a General Stormwater Permit. 
 
NPDES [National Pollutant Discharge Elimination System] – Permits issued under 
Section 402(p) of the CWA for regulating discharge of Pollutants to Waters of the U.S. 
 
Nuisance – As defined in the Porter-Cologne Water Quality Control Act a Nuisance is 
“anything which meets all of the following requirements: 1) Is injurious to health, or is 
indecent, or offensive to the senses, or an obstruction to the free use of property, so as 
to interfere with the comfortable enjoyment of life or property.  2) Affects at the same 
time an entire community or neighborhood, or any considerable number of persons, 
although the extent of the annoyance or damage inflicted upon individuals may be 
unequal. 3) Occurs during, or as a result of, the treatment or disposal of Wastes.” 
 
Numeric Effluent Limitations – A quantitative limitation on Pollutant concentrations or 
levels to protect Beneficial Uses and Water Quality Objectives of a water body. When 
Numeric Effluent Limits are met at the “end-of-pipe,” the effluent discharge generally will 
not cause Water Quality Standards to be exceeded in the receiving waters (i.e., Water 
Quality Standards will also be met). 
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Nurdles – A plastic pellet, also known as pre-production plastic pellet or plastic resin 
pellet. 
 
NURP - National Urban Runoff Program  
 
OES – The Governor’s Office of Emergency Services, an agency of the State of 
California. 
 
“Only Rain Down The Storm Drain” Pollution Prevention Program – County Urban 
Runoff public education program. 
 
Open Space – Any parcel or area of land or water that is essentially unimproved or 
devoted to an open-space use for the purposes of (1) the preservation of natural 
resources, (2) the managed production of resources, (3) outdoor recreation, or (4) 
public health and safety. [Riverside County General Plan, adopted October 7, 2003. 
Technical Appendix A , Glossary] 
 
Order – Order No. R8-2010-0033 (NPDES No. CAS618033) 
 
Outfall – Means a Point Source as defined by 40 CFR 122.2 a, the point where a 
municipal separate storm sewer discharges to Waters of the U.S. and does not include 
open conveyances connecting two municipal separate storm sewers, or pipes, tunnels, 
or other conveyances which connect segments of the same stream or other Waters of 
the U.S. and are used to convey Waters of the U.S.. [40 CFR 122.26 (b)(9)] 
 
PAHs – Polycyclic aromatic hydrocarbons.  PAHs occur in oil, coal, and tar deposits, 
and are produced as byproducts of fuel burning (whether fossil fuel or biomass). As a 
Pollutant, they are of concern because some compounds have been identified as 
carcinogenic, mutagenic, and teratogenic. PAHs are also found in foods. 
 
Party – Defined as an individual, association, partnership, corporation, municipality, 
state or federal agency, or an agent or employee thereof.  [40 CFR 122.2] 
 
PCBs – Polychlorinated biphenyls.  Due to PCB's toxicity and classification as 
persistent organic Pollutants, PCB production was banned by the United States 
Congress in 1976 and by the Stockholm Convention on Persistent Organic Pollutants in 
2001. 
 
Permit Area – In the Santa Ana Region, the portion of the Santa Ana River watershed 
that is within the County and regulated under the MS4 Permit.  The Permit Area is 
identified on Appendix 1 as "Permittee Urban Area" and those areas under the 
Permittee’s jurisdictions designated as "Agriculture" and "Open Space" on Appendix 1 
that will convert to Permittee Urban Area when developed to industrial, commercial, or 
residential use during the term of the Order. 
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Permittees – Co-Permittees and the Principal Permittee 
 
 
Point Source – Any discernible, confined, and discrete conveyance, including, but not 
limited to, any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, 
rolling stock, concentrated animal feeding operations, landfill leachate collection 
systems, vessel, or other floating craft from which pollutants are or may be discharged.  
 
Pollutant – Broadly defined as any agent that may cause or contribute to the 
degradation of water quality such that a condition of Pollution or Contamination is 
created or aggravated. 
 
Pollutants of Concern –Pollutants expected to be present on the project site.  In 
developing this list, consideration should be given to the chemicals and potential 
Pollutants available for storm water to pick-up or transport to Receiving Waters and 
legacy Pollutants at the project site.  Pollutants of Concern for New Development and 
Significant Redevelopment projects are those Pollutants identified above for which a 
downstream water body is also listed as Impaired under the CWA Section 303(d) list or 
by a TMDL. 
 
Pollution – As defined in the Porter-Cologne Water Quality Control Act, Pollution is the 
alteration of the quality of the Waters of the U.S. by Waste, to a degree that 
unreasonably affects either of the following: A) the waters for Beneficial Uses (i.e., when 
the Water Quality Objectives have been violated); or B) facilities that serve these 
Beneficial Uses.  Pollution may include Contamination. 
 
Pollution Prevention –Defined as practices and processes that reduce or eliminate the 
generation of Pollutants, in contrast to Source Control, Pollution Control, Treatment 
Control BMPs, or disposal. 
 
Post-Construction BMPs – A subset of BMPs including Site Design, Source Control, 
and Treatment Control BMPs which detain, retain, filter or educate to prevent the 
release of Pollutants to surface waters during the final functional life of development. 
 
POTW – [Publicly Owned Treatment Works] – Wastewater treatment facilities owned by 
a public agency. 
 
Principal Permittee – Riverside County Flood Control and Water Conservation District 
[RCFC&WCD]. 
 
Public Education Committee – Committee established by the Permittees to provide 
oversight and guidance for the implementation of the public education program. 
 
QAPP - Quality Assurance Project Plan 
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Rainy Season – See Wet Season. 
 
RCFC&WCD – Riverside County Flood Control and Water Conservation District 
 
REC – Recreational Beneficial Use. 
 
Receiving Water(s) – Waters of the U.S.within the Permit Area. 
 
Receiving Water Limitations – Requirements included in the Orders issued by the 
Regional Boards to assure that the regulated discharges do not violate Water Quality 
Standards established in the Basin Plan at the point of discharge to Waters of the U.S.  
Receiving Water Limitations are used to implement the requirement of CWA section 
301(b)(1)(C) that NPDES permits must include any more stringent limitations necessary 
to meet Water Quality Standards. 
 
Receiving Water Quality Objectives – Water Quality Objectives specified in the Basin 
Plan for Receiving Waters.   
 
Region – The portion of the Santa Ana River watershed within Riverside County. 
 
Regional Board – California Regional Water Quality Control Board, Santa Ana Region. 
 
RGO – Retail gasoline outlet 
 
Riverside County – Territory within the geographical boundaries of the County. 
 
ROWD [Report of Waste Discharge] – Application for issuance or re-issuance of 
WDRs. 
 
Sanitary Sewer Overflow (SSO) – Any overflow, spill, release, discharge or diversion 
of untreated or partially treated wastewater from a sanitary sewer system. 
 
Santa Ana Region – Area under the jurisdiction of the Regional Board. 
 
SARA – Superfund Amendments and Reauthorization Act. SARA amended the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
on October 17, 1986. SARA reflected USEPA's experience in administering the complex 
Superfund program during its first six years and made several important changes and 
additions to the program. SARA:  

• stressed the importance of permanent remedies and innovative treatment 
technologies in cleaning up Hazardous Waste sites; 

• required Superfund actions to consider the standards and requirements found in 
other State and Federal environmental laws and regulations; 

• provided new enforcement authorities and settlement tools; 
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• increased State involvement in every phase of the Superfund program; 
• increased the focus on human health problems posed by Hazardous Waste sites; 
• encouraged greater citizen participation in making decisions on how sites should 

be cleaned up; and 
• increased the size of the trust fund to $8.5 billion. 

 
SARA also required USEPA to revise the Hazard Ranking System (HRS) to ensure that 
it accurately assessed the relative degree of risk to human health and the environment 
posed by uncontrolled Hazardous Waste sites that may be placed on the National 
Priorities List (NPL). 
 
SAWBAA – Santa Ana Watershed Benefit Assessment Area 
 
SCCWRP – Southern California Coastal Water Research Project 
 
Sediment – Soil, sand, and minerals washed from land into water.  Sediment resulting 
from anthropogenic sources (i.e. human induced land disturbance activities) is 
considered a Pollutant.  This Order regulates only the discharges of Sediment from 
anthropogenic sources and does not regulate naturally occurring sources of Sediment.  
Sediment may destroy fish-nesting areas, clog animal habitats, and cloud waters so that 
sunlight does not reach aquatic plants.  
 
SIC [Standard Industrial Classification] – Four digit industry code, as defined by the 
US Department of Labor, Occupational Safety and Health Administration.  The SIC 
Code is used to identify if a facility requires coverage under the General Industrial 
Activities Storm Water Permit. 
 
Significant Redevelopment – As defined in Section XI.D.3.a. 
 
SIP - Appendix 4 of the Policy for Implementation of Toxics Standards for Inland 
Surface Waters, Enclosed Bays, and Estuaries of California 
 
Site Design BMPs – Any project design feature that reduces the creation or severity of 
potential pollutant sources or reduces the alteration of the project site’s natural flow 
regime.  Redevelopment projects that are undertaken to remove Pollutant sources 
(such as existing surface parking lots and other impervious surfaces) or to reduce the 
need for new roads and other impervious surfaces (as compared to conventional or low-
density New Development) by incorporating higher densities and/or mixed land uses 
into the project design, are also considered site design BMPs 
 
Smart Growth Principles – Smart Growth refers to the use of creative strategies to 
develop ways that preserve natural lands and critical environmental areas, protect water 
and air quality, and reuse already-developed land. 
 
SMC - Storm Water Monitoring Coalition 
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Source Control BMPs – In general, activities or programs to educate the public or 
provide low cost non-physical solutions, as well as facility design or practices aimed to 
limit the contact between Pollutant sources and storm water or authorized Non-Storm 
Water.  Examples include: activity schedules, prohibitions of practices, street sweeping, 
facility maintenance, detection and elimination of IC/IDs, and other non-structural 
measures.  Facility design (structural) examples include providing attached lids to trash 
containers, canopies for fueling islands, secondary containment, or roof or awning over 
material and trash storage areas to prevent direct contact between water and 
Pollutants.   
 
Southern California Monitoring Coalition (SMC) - A regional group working to 
improve monitoring program design, parameter test methods, calibrate labs, evaluate 
the effectiveness of BMPs, and/or advance the science and understanding of Urban 
Runoff impacts on Receiving Waters. 
 
SSMP – Sewer System Management Plan 
 
SSO Order – Statewide General Waste Discharge Requirements for Sanitary Sewer 
Systems, Water Quality Order No. 2006-0003-DWQ.  
 
State Board – California State Water Resources Control Board 
 
Storm Water – Storm water runoff and snow melt runoff from urban, open space, and 
agricultural areas consisting only of those discharges that originate from precipitation 
events.  Storm water is that portion of precipitation that flows across a surface to the 
MS4 or receiving waters.  Examples of this phenomenon include: the water that flows 
off a building’s roof when it rains (runoff from an impervious surface); the water that 
flows into streams when snow on the ground begins to melt (runoff from a semi-
pervious surface); and the water that flows from a vegetated surface when rainfall is in 
excess of the rate at which it can infiltrate into the underlying soil (runoff from a pervious 
surface).  When all other factors are equal, runoff increases as the perviousness of a 
surface decreases.  During precipitation events in urban areas, rain water may pick up 
and transports Pollutants through storm water conveyance systems, and ultimately to 
Waters of the U.S. 
 
Storm Water Ordinance – The Storm Water/Urban Runoff Management and Discharge 
Control Ordinances and ordinances addressing grading and erosion control adopted by 
each of the Co-Permittees. 
 
Structural BMPs – Physical facilities or controls that may include secondary 
containment, treatment measures, (e.g. first flush diversion, detention/retention basins, 
and oil/grease separators), run-off controls (e.g., grass swales, infiltration 
trenches/basins, etc.), and engineering and design modification of existing structures.  
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Subdivision Map Act - Section 65000 et seq. of the California Government Code 
 
SWAMP - Surface Water Ambient Monitoring Program  
 
SWPPP [Storm Water Pollution Prevention Plan] – Plan required by the General 
Construction Permit to minimize and manage Pollutants to minimize Pollution from 
entering the MS4, identifying all potential sources of Pollution and describing planned 
practices to reduce Pollutants from discharging off the site. 
 
SWQSTF – Storm Water Quality Standards Task Force 
 
TDS – Total dissolved solids. 
 
Technical Committee – A committee consisting of one or more representatives from 
each Permittee that provides technical direction on the development of the DAMP and 
the implementation of the overall Urban Runoff program. 
 

Technology-Based Effluent Limitations – A permit limit for a Pollutant that is based 
on the capability of a treatment method to reduce the Pollutant to a certain 
concentration. 

 
TIN – Total Inorganic Nitrogen 
 
TMDL [Total Maximum Daily Load] – Maximum amount of a Pollutant that can be 
discharged into a water body from all sources (point and non-point) and still maintain 
Water Quality Standards.  Under CWA Section 303(d), TMDLs must be developed for 
all water bodies that do not meet Water Quality Standards after application of 
technology-based controls. 
 
TMDL Implementation Plan – Component of a TMDL that describes actions, including 
monitoring, needed to reduce Pollutant loadings and a timeline for implementation.   
TMDL Implementation Plans can include a monitoring or modeling plan and milestones 
for measuring progress, plans for revising the TMDL if progress toward cleaning up the 
waters is not made, and the date by which Water Quality Standards will be met (USEPA 
Final TMDL Rule: Fulfilling the Goals of the CWA, EPA 841-F-00-008, July 2000). 
 
Toxic Substance – A substance that can cause Toxicity. 
 
Toxicity – Adverse responses of organisms to chemicals or physical agents ranging 
from mortality to physiological responses such as impaired reproduction or growth 
anomalies.  
 
Treatment Control BMPs – Any engineered system designed and constructed to 
remove Pollutants from Urban Runoff.  Pollutant removal is achieved by simple gravity 
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settling of particulate Pollutants, filtration, biological uptake, media adsorption or any other 
physical, biological, or chemical process.  
 
Tributary – a stream, river, or MS4 which flows into downstream receiving water, MS4 or 
BMP. 
 
TSS – Total suspended solids. 
 
Uncontaminated Pumped Groundwater – Groundwater that meets the surface Water 
Quality Objectives specified in the Basin Plan to which it is proposed to be discharged. 
 
Urban Runoff – Urban Runoff includes those discharges from residential, commercial, 
industrial, and construction areas within the Permit Area and excludes discharges from 
Open Space2, feedlots, dairies, farms and agricultural fields.  Urban Runoff discharges 
consist of storm water and non-storm water surface runoff from drainage sub-areas with 
various, often mixed, land uses within all of the hydrologic drainage areas that 
discharge into the Waters of the U.S.  In addition to Urban Runoff, the MS4s regulated 
by this Order receive flows from Open Space, agricultural activities, agricultural fields 
state and federal properties and other non-urban land uses not under the control of the 
Permittees.  The quality of the discharges from the MS4s varies considerably and is 
affected by, among other things, past and present land use activities, basin hydrology, 
geography and geology, season, the frequency and duration of storm events, and the 
presence of past or present illegal and allowed disposal practices and Illicit 
Connections.   
 
The Permittees lack legal jurisdiction over storm water discharges into their respective 
MS4 facilities from agricultural activities, California and federal facilities, utilities and 
special districts, Native American tribal lands, wastewater management agencies and 
other point and non-point source discharges otherwise permitted by or under the 
jurisdiction of the Regional Board. The Regional Board recognizes that the Permittees 
should not be held responsible for such facilities and/or discharges.  Similarly, certain 
activities that generate Pollutants present in Urban Runoff are beyond the ability of the 
Permittees to eliminate.  Examples of these include operation of internal combustion 
engines, atmospheric deposition, brake pad wear, tire wear, residues from lawful 
application of pesticides, nutrient runoff from agricultural activities, leaching of naturally 
occurring minerals from local geography.  Urban Runoff does not include background 
Pollutant loads or naturally occurring flows. 
 
USEP – Urban Source Evaluation Plan for the MSAR TMDL. 
 
USEPA – United States Environmental Protection Agency. 
 
                                                           
2
 This use of Open Space excludes Open Space integrated into urbanized areas such as pocket parks, 

landscaped medians, walking trails, etc.  Open Space is intended to address essentially unimproved 
areas in strictly unurbanized settings. 
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Waste – As defined in Water Code Section 13050(d), “Waste includes sewage and any 
and all other waste substances, liquid, solid, gaseous, or radioactive, associated with 
human habitation, or of human or animal origin, or from any producing, manufacturing, 
or processing operation, including waste placed within containers of whatever nature 
prior to, and for purposes of, disposal.”  Article 2 of CCR Title 23, Chapter 15 (Chapter 
15) contains a waste classification system that applies to solid and semi-solid waste that 
cannot be discharged directly or indirectly to waters of the state and which therefore 
must be discharged to land for treatment, storage, or disposal in accordance with 
Chapter 15.  There are four classifications of waste (listed in order of highest to lowest 
threat to water quality): hazardous waste, designated waste, non-hazardous solid 
waste, and inert waste. 
 
Waste Discharge Requirements (WDRs) – As defined in Section 13374 of the 
California Water Code, the term "Waste Discharge Requirements” is the equivalent of 
the term "permits" as used in the Federal Water Pollution Control Act, as amended.  
The Regional Board usually reserves reference to the term “permit” to Waste Discharge 
Requirements for discharges to surface Waters of the U.S. 
 
Waste Load Allocations (WLAs)– Maximum quantity of Pollutants a discharger of 
waste is allowed to release into a particular waterway, as set by a regulatory authority.  
Discharge limits usually are required for each specific water quality criterion being, or 
expected to be, violated.  Distribution or assignment of TMDL Pollutant loads to entities 
or sources for existing and future Point Sources. 
 
WQBEL – Water Quality Based Effluent Limitations 
 
Water Code – California Water Code 
 
Waters of the U.S. – Waters of the U.S. can be broadly defined as navigable surface 
waters and all tributary surface waters to navigable surface waters.  Groundwater is not 
considered to be a Waters of the U.S.  As defined in 40 CFR 122.2, the Waters of the 
U.S. are defined as: (a) All waters, which are currently used, were used in the past, or 
may be susceptible to use in interstate or foreign commerce, including all waters which 
are subject to the ebb and flow of the tide; (b) All interstate waters, including interstate 
“wetlands;” (c) All other waters such as intrastate lakes, rivers, streams (including 
intermittent streams), mudflats, sandflats, “wetlands,” sloughs, prairie potholes, wet 
meadows, playa lakes, or natural ponds the use, degradation or destruction of which 
would affect or could affect interstate or foreign commerce including any such waters: 
(1) Which are or could be used by interstate or foreign travelers for recreational or other 
purposes; (2) From which fish or shellfish are or could be taken and sold in interstate or 
foreign commerce; or (3) Which are used or could be used for industrial purposes by 
industries in interstate commerce; (d) All impoundments of waters otherwise defined as 
Waters of the U.S. under this definition; (e) Tributaries of waters identified in paragraphs 
(a) through (d) of this definition; (f) The territorial seas; and (g) “Wetlands” adjacent to 
waters (other than waters that are themselves wetlands) identified in paragraphs (a) 
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through (f) of this definition.  Waters of the U.S. do not include prior converted cropland.  
Notwithstanding the determination of an area’s status as prior converted cropland by 
any other federal agency, for the purposes of the CWA, the final authority regarding 
CWA jurisdiction remains with the USEPA. 
 
Water Quality Objectives – Means the numeric or narrative limits or levels of water 
quality constituents or characteristics which are established for the reasonable 
protection of Beneficial Uses of water or the prevention of Nuisance within a specific 
area. [California Water Code Section 13050(h)] 
 
Water Quality Standards –The water quality goals of a waterbody (or a portion of the 
waterbody) designating Beneficial Uses to be made of the water and the Water Quality 
Objectives or criteria necessary to protect those uses. These standards also include 
California’s anti-degradation policy. 
 
Watershed – That geographical area which drains to a specified point on a 
watercourse, usually a confluence of streams or rivers (also known as drainage area, 
catchments, or river basin). 
 
Watershed Action Plan (WAP) – Integrated plans for managing a watershed that 
include consideration of water quality, Hydromodification, water supply and habitat 
protection. The Watershed Action Plan integrates existing watershed based planning 
efforts and incorporates watershed tools to manage cumulative impacts of development 
on vulnerable streams, preserve structure and function of streams, and protect source, 
surface and groundwater quality and water supply in the Permit Area. The Watershed 
Action Plan should integrate Hydromodification and water quality management 
strategies with land use planning policies, ordinances, and plans within each 
jurisdiction.     
 
WDID [Waste Discharge Identification] – Identification number provided by the State 
when a Notice of Intent is filed. 
 
Wet Season/Wet Weather – October 1 through May 31st of each year unless defined 
otherwise in the specific applicable TMDL implementation plan.  The Middle Santa Ana 
River TMDL defines the wet season as November 1 through March 31st and the Canyon 
Lake/Lake Elsinore TMDL monitoring defines it as October 1st through May 31st.   
 
WQMP – Water Quality Management Plan as discussed in Section 6 of the DAMP.   
 
WRCOG - Western Riverside Council of Governments  
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APPENDIX 5 
 

NOTICE OF INTENT AND  
NOTICE OF TERMINATION 

FOR MUNICIPAL CONSTRUCTION ACTIVITIES 
 

ORDER NO. R8-2010-0033
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD – SANTA ANA REGION 

NOTICE OF INTENT 

TO COMPLY WITH THE TERMS OF THE RIVERSIDE COUNTY MUNICIPAL STORMWATER PERMIT 
FOR STORMWATER DISCHARGES ASSOCIATED WITH CONSTRUCTION ACTIVITIES 

ORDER No. R8-2010-0033 (NPDES No. CAS618033) 

 
 
MARK ONLY ONE ITEM 1.         New Construction/Reconstruction                                     2.        Change of Information for WDID# 

 

  I. OWNER 
Name 
 

Contact Person 
 
 

Mailing Address Title 
 
 

City State 
CA 

Zip 
 
 

Phone  (             )            –    
Fax       (             )            –    
Email :   

 
  II. CONTRACTOR INFORMATION 

Name Contact Person 
 
 

Local Mailing Address Title 
 
 

City State 
 

Zip 
 
 

Phone  (             )            –    
Fax       (             )            –    
Email:   

 

  III. SITE INFORMATION 
A.  Project Title Site Address 

 
 

City/Unincorporated Area State 
CA 

Zip 
 
 

Contact Person Phone 
 
(             )                   – 

B.  Construction commencement date:  (Month / Day / Year) C.  Projected construction completion date:  (Month / Day / Year) 
 
 

  
 
D. Type of Work:      Utility                 Flood Control                 Transportation                    Other (Specify) 

 
Description of Work:  _____________________________________________________________________________________ 

 
E. Total size of project/construction site: 

____Acres  
Total size of area to be disturbed:_               
____Acres.  

  
 IV. RECEIVING WATER INFORMATION 

A.  Does the storm water runoff from the construction site discharge to (check all that apply): 
 1.  Indirectly to Waters of the U.S.  
 2.        MS4 Facility - Enter owner’s name:________________________________________________________________  
 3.                Directly to Waters of U.S. (e.g. , river, lake, creek, stream, or to a pipe/channel that flows without inflow from other sources between site and water body etc.) 

 

 V. IMPLEMENTATION OF NPDES PERMIT REQUIREMENTS 

A.  STORM WATER POLLUTION PREVENTION PLAN (SWPPP) (mark one)  
  A SWPPP has been prepared for this project and is available for review 
  A SWPPP will be prepared and ready for review by (date):  ___/___/___ 

B.  Date WQMP approved by MS4 Permittee:    ___/___/___                Not Applicable. 

 

C.  MONITORING PROGRAM (MP)  (mark one) 
 A MP has been prepared for this facility and is available for review 
 A MP will be prepared and ready for review by (date):  ___/___/___ 

 
VI. CERTIFICATIONS 

“I certify under penalty of law that this document and all attachments were prepared under my direction and supervision in accordance with a system 

designed to assure that qualified personnel properly gather and evaluate the information submitted.  Based on my inquiry of the person or persons who 

manage the system, or those persons directly responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, 

true, accurate, and complete.  I am aware that there are significant penalties for submitting false information, including the possibility of fine or imprisonment.  

In addition, I certify that Order No. R8-2010-0033; (specifically Sections XII.F., XIV, XVI, and XX), including the development and implementation of a Storm 

Water Pollution Prevention Plan and a Monitoring Program Plan, will be complied with.” 
 
Printed Name:         Title:      
 
 
Signature:        Date: 
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD – SANTA ANA REGION 

NOTICE OF TERMINATION 

OF COVERAGE UNDER THE RIVERSIDE COUNTY MUNICIPAL STORMWATER PERMIT 

FOR STORMWATER DISCHARGES ASSOCIATED WITH CONSTRUCTION ACTIVITY 

ORDER No. R8-2010-0033 (NPDES No. CAS618033) 

 

I. WDID No. _______________________________                                     
 
II. OWNER 

Name 
 

Contact Person 
 

Mailing Address Title 
 

City State Zip 
 
 

Phone  (             )              –    
Fax       (             )              –    

Email:      

 
  III.  SITE INFORMATION 

A.  Original Project Title Site Address 

 

City/Unincorporated Area State 
CA 

Zip 
 

 Site Contact Person 
 

B.  Contractor Name Phone  (      )        –       
Fax       (      )        –                   
Email:      

Title 

 

Local Mailing Address City State 
 

Zip 
 
 

Qualified SWPPP Practitioner  Phone  (             )           –     
Fax       (             )           –     
Email:      

 
IV. BASIS OF TERMINATION 

 
 __  1.  The construction project is completed and the following conditions have been met. 

All elements of the Storm Water Pollution Prevention Plan have been completed. 
 Construction materials and waste have been disposed of properly. 
� The site is in compliance with all local storm water management requirements. 

A post-construction storm water operation and management plan is in place (Attach a description of the post construction BMPs, the location (Latitude 
/Longitude), and a map of the locations of the post construction BMPs). 

 Date field verification inspection performed and include a copy of the field verification report.  ___/___/___ 
 

__  2.  Construction activities have been suspended; either temporarily ____ or indefinitely ___ and the following conditions have been met. 
All elements of the Storm Water Pollution Prevention Plan have been completed. 

 Construction materials and waste have been disposed of properly. 
The site is permanently stabilized (greater than 3 years without maintenance). 

 The site is in compliance with all local storm water management requirements. 
 

Date of suspension ____ / ____ / ____  Expected start up date ____ / ____ / ____ 

 
 V. CERTIFICATION 

I certify under penalty of law that all storm water discharges associated with construction activity from the identified site that are authorized by NPDES 

General Permit No. CAS000002 have been eliminated or that I am no longer the owner of the site.  I understand that by submitting this Notice of 

Termination, I am no longer authorized to discharge storm water associated with construction activity under the General Permit, and that discharging 

pollutants in storm water associated with construction activity to Waters of the United States is unlawful under the Clean Water Act where the discharge is 

not authorized by a NPDES permit.  I also understand that the submittal of this Notice of Termination does not release an owner of liability for any violation 

of the General Permit or the Clean Water Act. 
 
Printed Name:                                                                                                                                                      Title: 
 
 
Signature:               Date: 
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State of California 

California Regional Water Quality Control Board 

Santa Ana Region 

3737 Main Street, Suite 500 

Riverside, CA 92501- 3348 

FACT SHEET 
         January 29, 2010   
 

ITEM:   09 

 
SUBJECT: Waste Discharge Requirements for the Riverside County Flood Control 

and Water Conservation District, the County of Riverside, and the 
Incorporated Cities of Riverside County within the Santa Ana Region, 
Urban Runoff Management Program, Order No. R8-2010-0033 (NPDES 
No. CAS 618033) 

 
I. INTRODUCTION 
 

A. PROJECT 

The attached pages contain information concerning an application for renewal of 
Waste Discharge Requirements and a National Pollutant Discharge Elimination 
System (NPDES) permit, Order No. R8-2010-0033 (Order), NPDES No. CAS 
618033, which prescribes Waste Discharge Requirements for Urban Runoff (as 
defined in Appendix 4) from the cities and the unincorporated areas in Riverside 
County within the jurisdiction of the Santa Ana Regional Board Water Quality 
Control Board (Regional Board).  This Order regulates discharges of Urban Runoff 
from the Permit Area, as defined in Order No. R8-2010-0033 and shown in 
Appendix 1.   

If appropriate Pollution control measures are not implemented, Urban Runoff, (as 
defined in Appendix 4 – Glossary), may contain pathogens (bacteria, protozoa, 
viruses), sediment, trash, fertilizers (nutrients, mostly nitrogen and phosphorus 
compounds), oxygen-demanding substances (decaying matter), pesticides (DDT, 
chlordane, diazinon, chlorpyrifos), heavy metals (cadmium, chromium, copper, 
lead, zinc), and petroleum products (oil & grease, PAHs, petroleum hydrocarbons).   

If not properly managed and controlled, urbanization may change the stream 
hydrology and increase Pollutant loading to Receiving Waters.  As a watershed 
undergoes urbanization, pervious surface area decreases, runoff volume and 
velocity may increase, riparian habitats and wetland habitats decrease, the 
frequency and severity of flooding may increase, and Pollutant loading may 
increase.  Most of these impacts occur due to human activities (Anthropogenic) that 
occur during and/or after urbanization.  The Pollutants and hydrologic changes may 
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cause declines in aquatic resources, cause toxicity to aquatic organisms, and 
impact human health and the environment.  Based on information provided in 
Section D of the Riverside County Flood Control and Water Conservation District’s 
(RCFC&WCD or the Principal Permittee as context indicates) Hydrology Manual, it 
is feasible that, in semi-arid regions, development may result in the creation of a net 
increase in absorption. 

Properly planned high-density development may reduce urban sprawl and 
problems associated with sprawl.  Urban in-fill and high-density development are 
elements of smart growth, which creates the opportunity to maintain relatively 
natural open space elsewhere in the Permit Area (see Appendix 4).  The goal of 
Low Impact Development (LID) is to mimic pre-development runoff quality and 
quantity. 

 
On April 27, 2007, The RCFC&WCD in cooperation with the County of Riverside 
(the County) and the incorporated cities of Beaumont, Calimesa, Canyon Lake, 
Corona, Hemet, Lake Elsinore, Moreno Valley, Murrieta, Norco, Perris, Riverside, 
and San Jacinto jointly submitted a NPDES Application No. CAS 618033, a 
Report of Waste Discharge (the ROWD) and a revised Drainage Area 
Management Plan (DAMP) to renew the Municipal Separate Storm Sewer 
System (MS4) NPDES permit for the Santa Ana River watershed (the Permit 
Area) within Riverside County.  This Order renews the NPDES permit authorizing 
Urban Runoff in the Permit Area (see Appendix 1, “urban area” includes those 
portions of "agriculture” and "open space" that convert to industrial, commercial, 
or residential use during the term of this Order).  To more effectively carry out the 
requirements of this Order, the Permittees have agreed that the RCFC&WCD will 
continue as the Principal Permittee and the County and the incorporated cities 
will continue as the Co-Permittees. 

 
On February 5, 2008 Wildomar residents voted for cityhood and the City 
incorporated on July 1, 2008.  Menifee residents voted for cityhood on June 3, 
2008 and the City incorporated on October 1, 2008.  On May 6, 2009, the City of 
Menifee and on May 5, 2009, the City of Wildomar submitted Letters of Intent to 
be a Co-Permittee in this Order and for the purposes of this Order shall be 
considered as such.  The cities in the Permit Area, along with the County, are 
collectively referred to as the Co-Permittees, and collectively, with the Principal 
Permittee, the Permittees. 

B. PROJECT AREA 
 
The Permit Area contains 1,396 square miles or 19.1% of the 7,300 square miles 
within Riverside County and includes 15 of the 26 municipalities within Riverside 
County.  The California Department of Finance estimates that as of January 1, 
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2006, the population of Riverside County is 1,953,330 of which 1,237,3881 reside 
within the Permit Area.  The California Department of Finance estimates that as 
of January 1, 2009, the population of Riverside County was 2,107,6532. 
Beaumont, Calimesa, and Canyon Lake have populations of 25,000 or less.  The 
County, Corona, Moreno Valley and Riverside have populations of 100,000 or 
more.  The Southern California Association of Governments estimates that the 
County of Riverside will grow by 16% between 2006 and 2010 (2008 RTP 
Growth Forecast by City).  The most significant percentage growth in population 
between 2006 and 2010 occurred in the Cities of Beaumont, Calimesa, and San 
Jacinto.   

Land uses in Riverside County within the Santa Ana River Region include open 
space, residential, commercial, light industrial, heavy industrial, and agriculture.  
The agricultural land uses include row crops, nurseries, citrus groves and 
vineyards, dairies, ranches, poultry and hog farms, and other agricultural related 
uses with one single-family residence allowed per 10 acres (County of Riverside 
General Plan, Land Use Element 2003).  The conversion of agricultural lands 
and open space to other “developed” land uses has been ongoing and will 
continue.  Based on Riverside County Assessor’s Parcel Data as of February 
2006, the land use mix of the County area within the Santa Ana Region was: 
29,441 acres used or zoned for commercial/industrial purposes (3.3%), 70,499 
acres for residential purposes (7.9%), 11,798 acres utilized for improved streets 
and roads (1.3%), 9,872 acres are used for parks and recreational facilities 
(1.1%), 70,164 acres are used for rural residential (7.9%), 453,976 acres are 
utilized for open space (50.8%), and 48,627 acres are used for agricultural 
purposes (5.4%).  The federal, state, tribal, and non-Permittee jurisdictional lands 
within the portion of Riverside County within the Santa Ana Region total 199,064 
acres (22.3%). 

Less than one fifth (1/5) of Riverside County is within the Permit Area.  The 
Permit Area includes the "urban area" as shown in Appendix 1 and those portions 
of "agriculture" and "open space" as shown on Appendix 1 that do convert to 
industrial, commercial or residential use during the term of this Order.  The Permit 
Area is delineated by the San Bernardino-Riverside County boundary line on the 
north and northwest, the Orange-Riverside County boundary line on the west, the 
Santa Ana-San Diego Regional Board boundary line on the south, and the Santa 
Ana-Colorado River Basin Regional Board boundary line on the east.  Sixty-seven 
percent of Riverside County’s population resides within the Regional Board's 
jurisdiction.  The San Diego and the Colorado River Basin Regional Water 
Quality Control Boards regulate Urban Runoff from those portions of Riverside 
County outside of the Permit Area shown in Appendix 1. 

                                                 
1
 As per Section 3.3.1 of the 2007 ROWD, (Western Riverside Council of Governments (WRCOG), 

excluding the cities of Menifee and Wildomar 
2
 E-1 report dated April 30, 2009 (http://www.dof.ca.gov/research/demographic/reports/estimates/e- 

1/2008-09/documents/E-1_2009%20Press%20Release.pdf). 
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C. CLEAN WATER ACT REQUIREMENTS 
 

The federal Clean Water Act (the “CWA”) established a national policy designed 
to help maintain and restore the physical, chemical and biological integrity of the 
nation’s waters.  In 1972, the CWA established the NPDES permit program to 
regulate the discharge of Pollutants from Point Sources to “Waters of the U.S.”.  
From 1972 to 1987, the main focus of the NPDES program was to regulate 
conventional Pollutant sources such as sewage treatment plants and industrial 
facilities.  As a result, on a nationwide basis, non-point sources, including 
agricultural runoff and Urban Runoff, now contribute a larger portion of many 
kinds of Pollutants than the more thoroughly regulated sewage treatment plants 
and industrial facilities. 
 
The National Urban Runoff Program (NURP) final report to the Congress (USEPA, 
1983) concluded that the goals of the CWA could not be achieved without 
addressing Urban Runoff discharges.  The 1987 CWA amendments established a 
framework for regulating Urban Runoff.  Pursuant to these amendments, the Santa 
Ana Regional Board began regulating discharges from MS4s in 1990.   

 

II. REGULATORY BACKGROUND AND CLEAN WATER ACT REQUIREMENTS 

As water flows over streets, parking lots, construction sites, and industrial, 
commercial, residential, and municipal areas, it may intercept Pollutants from these 
areas and transport them to Waters of the U.S..  As indicated in I.A, above, Urban 
Runoff may contain pathogens, sediment, trash, fertilizers, oxygen-demanding 
substances, pesticides, heavy metals, and petroleum products.  If not properly 
managed and controlled, urbanization may adversely impact water quality and 
quantity in the receiving waters.      

However, urban development projects that incorporate LID concepts may reduce the 
impact of urban development on runoff water quality and quantity.  

Studies3 conducted in the Southern California area have established storm water runoff 
from urban areas as significant sources of Pollutants in surface waters.  The Santa Ana 
River is impacted by agricultural, other discharges and Urban Runoff as it flows 
through the San Bernardino County and Riverside County areas prior to flowing 
through Orange County and into the Pacific Ocean.     
 
If not properly controlled, Urban Runoff could be a significant source of Pollutants in the 
Waters of the U.S.  Table 1 includes a list of Pollutants, potential sources, and some of 
the adverse environmental consequences mostly resulting from urbanization.   

                                                 
3
 Bay, S., Jones, B. H. and Schiff, K, 1999, Study of the Impact of Stormwater Discharge on Santa 

Monica Bay.  Sea Grant Program, University of Southern California; and Haile, R.W., et al., 1996, An 
Epidemiological Study of Possible Adverse Health Effects of Swimming in Santa Monica Bay.  Southern 
California Coastal Water Research Project (1992), Surface Runoff to the Southern California Bight.  
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Table 14 
 Pollutant Sources and Impacts of a Number of Pollutants  

On Waters of the U.S.   
Pollutants Sources Effects and Trends 

Toxins (e.g., biocides, 
PCBs, trace metals, 
heavy metals) 

Industrial and municipal 
wastewater; runoff from farms, 
forests, urban areas, and landfills; 
erosion of contaminated soils and 
sediments; vessels; atmospheric 
deposition 

Poison and cause disease and reproductive failure; 
fat-soluble toxins may bioconcentrate, particularly in 
birds and mammals, and pose human health risks.  
Inputs into Waters of the U.S. have declined, but 
remaining inputs and contaminated sediments in 
urban and industrial areas pose threats to living 
resources. 

Pesticides (DDT, 
diazinon, chlorpyrifos) 

Urban Runoff, agricultural 
runoff, commercial, industrial, 
residential and farm use 

The use of legacy pesticides (DDT, chlordane, 
dieldrin) has been banned or restricted; still persists 
in the environment; some of the other pesticide uses 
are curtailed or restricted.  

Biostimulants (organic 
wastes, plant nutrients) 

Sewage and industrial wastes; 
runoff from farms and urban 
areas; nitrogen from 
combustion of fossil fuels 

Organic wastes overload bottom habitats and deplete 
oxygen; nutrient inputs stimulate algal blooms (some 
harmful), which reduce water clarity, and alter food 
chains supporting fisheries.  While organic waste 
loading has decreased, nutrient loading has 
increased (NRC, 1993a, 2000a). 

Petroleum products (oil, 
grease, petroleum 
hydrocarbons, PAHs) 

Urban Runoff and atmospheric 
deposition from land activities;  
accidental spills; oil & gas 
production activities; natural 
seepage; and PAHs from 
internal combustion engines 

Petroleum hydrocarbons can affect bottom 
organisms and larvae; spills affect birds, mammals 
and aquatic life.  While oil Pollution from accidental 
spills and production activities has decreased, diffuse 
inputs from land-based activities have not (NRC, 
1985). 

Radioactive isotopes Atmospheric fallout, industrial 
and military activities 

Bioaccumulation may pose human health risks where 
contamination is heavy. 

Sediments Erosion from farming, 
construction activities, forestry, 
mining,  development; river 
diversions; coastal dredging 
and mining 

Reduce water clarity and change bottom habitats; 
carry toxins and nutrients; clog fish gills and interfere 
with respiration in aquatic fauna.  Sediment delivery 
by many rivers has decreased, but sedimentation 
poses problems in some areas. 

Plastics and other 
debris 

Ships, boats, fishing nets, 
containers, trash, Urban Runoff 

Entangles aquatic life or is ingested; degrades, 
beaches, lake shores, near shore habitats, and 
wetland habitats.  Floatables (from trash) are an 
aesthetic Nuisance and can be a substrate for algae 
and insect vectors. 

Thermal Cooling water from power 
plants and industry, urban run 
off from impervious surfaces 

Kills some temperature-sensitive species; and 
displaces others.  Generally, less a risk to marine life 
than thought 20 years ago. 

Noise Vessel propulsion, sonar, seismic 
prospecting, low-frequency sound 
used in defense and research 

May disturb marine mammals and other organisms 
that use sound for communication. 

Pathogens (bacteria, 
protozoa, viruses) 

Sewage, Urban Runoff, livestock, 
wildlife, and discharges from 
boats and cruise ships. 

Pose health risks to swimmers and consumers of 
aquatic life.  Sanitation has improved, but standards 
have been raised (NRC 1999a). 

Alien species Ships and ballast water, fishery 
stocking, aquarists 

Displace native species, introduce new diseases; 
growing worldwide problem (NRC 1996). 

                                                 
4
 Adapted from “Marine Pollution in the United States” prepared for the Pew Oceans Commission, 2001. 
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The CWA prohibits the discharge of any Pollutant to navigable waters from a Point 
Source unless an NPDES permit authorizes the discharge.  Efforts to improve water 
quality under the NPDES program traditionally and primarily focused on reducing 
Pollutants in discharges of industrial process wastewater and municipal sewage.  
The 1987 amendments to the CWA required MS4s and industrial facilities, including 
construction sites, to obtain NPDES permits for storm water runoff from their 
facilities.  On November 16, 1990, the USEPA promulgated the final NPDES Phase I 
storm water regulations.  The storm water regulations are contained in 40 CFR Parts 
122, 123 and 124.This Order does not constitute an unfunded local government 
mandate subject to subvention under Article XIIIB, Section (6) of the California 
Constitution for several reasons, including, but not limited to, the following.  First, this 
Order implements federally mandated requirements under federal Clean Water Act 
section 402, subdivision (p)(3)(B).  (33 U.S.C. § 1342(p)(3)(B).)  This includes 
federal requirements to effectively prohibit non-storm water discharges, to reduce 
the discharge of pollutants to the maximum extent practicable, and to include such 
other provisions as the Administrator or the State determines appropriate for the 
control of such pollutants.  Federal cases have held these provisions require the 
development of permits and permit provisions on a case-by-case basis to satisfy 
federal requirements.  (Natural Resources Defense Council, Inc. v. U.S.E.P.A. (9th 
Cir. 1992) 966 F.2d 1292, 1308, fn.17).  The authority exercised under this Order is 
not reserved state authority under the Clean Water Act’s savings clause (cf. Burbank 
v. State Water Resources Control Bd. (2005) 35 Cal.4th 613, 627-628 [relying on 33 
U.S.C. § 1370, which allows a state to develop requirements which are not “less 
stringent” than federal requirements]), but instead, is part of a federal mandate to 
develop pollutant reduction requirements for municipal separate storm sewer 
systems.  To this extent, it is entirely federal authority that forms the legal basis to 
establish the permit provisions.  (See, City of Rancho Cucamonga v. Regional Water 
Quality Control Bd.-Santa Ana Region (2006) 135 Cal.App.4th 1377, 1389; Building 
Industry Ass’n of San Diego County v. State Water Resources Control Bd. (2004) 
124 Cal.App.4th 866, 882-883.) 

 
Likewise, the provisions of this Order to implement total maximum daily loads 
(TMDLs) are federal mandates.  The federal Clean Water Act requires TMDLs to be 
developed for water bodies that do not meet federal water quality standards.  (33 
U.S.C. § 1313(d).)  Once the U.S. Environmental Protection Agency or a state 
develops a TMDL, federal law requires that permits must contain effluent limitations 
consistent with the assumptions of any applicable wasteload allocation.  (40 C.F.R. 
§ 122.44(d)(1)(vii)(B).) 

 
Second, the local agency permittees’ obligations under this Order are similar to, and 
in many respects less stringent than, the obligations of non-governmental 
dischargers who are issued NPDES permits for storm water discharges.  With a few 
inapplicable exceptions, the Clean Water Act regulates the discharge of pollutants 
from point sources (33 U.S.C. § 1342) and the Porter-Cologne regulates the 
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discharge of waste (Wat. Code, § 13263), both without regard to the source of the 
pollutant or waste.  As a result, the “costs incurred by local agencies” to protect 
water quality reflect an overarching regulatory scheme that places similar 
requirements on governmental and nongovernmental dischargers.  (See County of 
Los Angeles v. State of California (1987) 43 Cal.3d 46, 57-58 [finding 
comprehensive workers compensation scheme did not create a cost for local 
agencies that was subject to state subvention].) 

 
The Clean Water Act and the Porter-Cologne Water Quality Control Act largely 
regulate storm water with an even hand, but to the extent there is any relaxation of 
this even-handed regulation, it is in favor of the local agencies.  Except for municipal 
separate storm sewer systems, the Clean Water Act requires point source 
dischargers, including discharges of storm water associated with industrial or 
construction activity, to comply strictly with water quality standards.  (33 U.S.C. 
§ 1311(b)(1)(C), Defenders of Wildlife v. Browner (1999) 191 F.3d 1159, 1164-1165 
[noting that industrial storm water discharges must strictly comply with water quality 
standards].)  As discussed in prior State Water Resources Control Board decisions, 
this Order does not require strict compliance with water quality standards.  (SWRCB 
Order No. WQ 2001-15, p. 7.)  The Order, therefore, regulates the discharge of 
waste in municipal storm water more leniently than the discharge of waste from non-
governmental sources.   

 
Third, the local agency permittees have the authority to levy service charges, fees, 
or assessments sufficient to pay for compliance with this Order.  The fact sheet 
demonstrates that numerous activities contribute to the pollutant loading in the 
municipal separate storm sewer system.  Local agencies can levy service charges, 
fees, or assessments on these activities, independent of real property ownership.  
(See, e.g., Apartment Ass’n of Los Angeles County, Inc. v. City of Los Angeles 
(2001) 24 Cal.4th 830, 842 [upholding inspection fees associated with renting 
property].)  The ability of a local agency to defray the cost of a program without 
raising taxes indicates that a program does not entail a cost subject to subvention.  
(County of Fresno v. State of California (1991) 53 Cal.3d 482, 487-488.) 

 
Fourth, the Permittees have requested permit coverage in lieu of compliance with 
the complete prohibition against the discharge of pollutants contained in federal 
Clean Water Act section 301, subdivision (a) (33 U.S.C. § 1311(a)) and in lieu of 
numeric restrictions on their discharges.  To the extent, the local agencies have 
voluntarily availed themselves of the permit, the program is not a state mandate.  
(Accord County of San Diego v. State of California (1997) 15 Cal.4th 68, 107-108.)  
Likewise, the Permittees have voluntarily sought a program-based municipal storm 
water permit in lieu of a numeric limits approach.  (See City of Abilene v. U.S. E.P.A. 
(5th Cir. 2003) 325 F.3d 657, 662-663 [noting that municipalities can choose 
between a management permit or a permit with numeric limits].)  The local agencies’ 
voluntary decision to file a report of waste discharge proposing a program-based 
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permit is a voluntary decision not subject to subvention. (See Environmental 
Defense Center v. USEPA (9th Cir. 2003) 344 F.3d 832, 845-848.) 

 
Fifth, the local agencies’ responsibility for preventing discharges of waste that can 
create conditions of pollution or nuisance from conveyances that are within their 
ownership or control under state law predates the enactment of Article XIIIB, Section 
(6) of the California Constitution. 
 

On July 13, 1990, the Regional Board adopted the first term Riverside County Area-
wide MS4 Permit, Order No. 90-104 (NPDES No. CA 8000192), for Urban Runoff 
from areas in Riverside County within the Permit Area.  On March 8, 1996, the 
Regional Board renewed Order No. 90-104 by adopting the second term area-wide 
MS4 Permit, Order No. 96-30, (NPDES No. CAS618033).  On October 25, 2002, the 
Regional Board renewed Order No. 96-30 by adopting the third term area-wide MS4 
Permit, Order No. R8-2002-0011.  

This Order renews the area-wide NPDES MS4 Permit for the Permit Area for the 
fourth-term, in accordance with Section 402 (p) of the CWA and all requirements 
applicable to an NPDES permit issued under the issuing authority's discretionary 
authority.  The requirements included in this Order are consistent with the CWA, the 
federal regulations governing urban storm water discharges, the Water Quality Control 
Plan for the Santa Ana River Basin (Basin Plan), the California Water Code, and the 
State Water Resources Control Board’s (State Board) Plans and Policies. 
    

The Basin Plan is the basis for the Regional Board’s regulatory programs.  The Basin 
Plan was developed and is periodically reviewed and updated in accordance with 
relevant federal and state law and regulation, including the CWA and the California 
Water Code.  As required, the Basin Plan designates the Beneficial Uses of the waters 
of the Region and specifies Water Quality Objectives intended to protect those uses.  
(Beneficial Uses and Water Quality Objectives, together with an anti-degradation 
policy, comprise federal “Water Quality Standard”).  The Basin Plan also specifies an 
implementation plan, which includes certain discharge prohibitions.  In general, the 
Basin Plan makes no distinctions between wet and dry weather conditions in 
designating Beneficial Uses and setting Water Quality Objectives, i.e., the Beneficial 
Uses, and correspondingly, the Water Quality Objectives are assumed to apply year-
round.  (Note: In some cases, Beneficial Uses for certain surface waters are 
designated as “I”, or intermittent, in recognition of the fact that surface flows (and 
Beneficial Uses) may be present only during wet weather.)  Most Beneficial Uses and 
Water Quality Objectives were established in the 1971, 1975, 1983, and 1995 Basin 
Plans.  The 1995 Basin Plan was updated in February 20085.  Amendments to the 
Basin Plan included new nitrate-nitrogen and TDS objectives for specified 

                                                 
5
 http://www.waterboards.ca.gov/santaana/water_issues/programs/basin_plan/index.shtml 
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management zones, new nitrogen and TDS management strategies applicable to both 
surface and ground waters and various Total Maximum Daily Loads (TMDLs) and 
TMDL Implementation Plans that had been adopted for Impaired Waterbodies within 
the region. 
 
Water Code Section 13241 requires that certain factors must be considered when 
Water Quality Objectives are established.  These factors include economics and the 
need for developing housing in the Region.  During the 2002 MS4 Permit development 
process, the Permittees raised an issue regarding compliance with Section 13241 of 
the California Water Code with respect to Water Quality Objectives for wet weather 
conditions, specifically the cost of achieving compliance during wet weather conditions 
and the need for developing housing within the Region and its impact on Urban Runoff.  
During the 2006 review of the Basin Plan, this matter was incorporated on the triennial 
review list.  To begin addressing this issue, Regional Board staff, in collaboration with 
the MS4 Permittees in the Santa Ana River watershed, has organized a Storm Water 
Quality Standards Task Force (SWQSTF).   
 
The SWQSTF is analyzing, monitoring and documenting actual and potential Beneficial 
Uses of surface waters within the Santa Ana River watershed.  Based on the findings, 
the SWQSTF plans to recommend changes to the current Beneficial Use designations 
and Water Quality Objectives specified in the Basin Plan.  This Order may be 
reopened to incorporate any changes to the Water Quality Standards.  The SWQSTF 
is currently focusing on Recreational Beneficial Uses.  In the meantime, the provisions 
of this Order will result in reasonable further progress towards the attainment of the 
existing Water Quality Objectives, in accordance with the discretion in the permitting 
authority recognized by the United States Court of Appeals for the Ninth Circuit in 
Defenders of Wildlife vs. Browner, 191 F.3d 1159, 1164 (9th Cir. 1999). 

 

III. EXCLUSIONS TO THE PERMIT AREA 

 

Areas of the County not addressed or which are excluded by the storm water 
regulations and areas not under the jurisdiction of the Permittees were excluded from 
the area requested for coverage under the ROWD.  These include the following areas 
and activities: 

 
• Federal lands and State properties, including, but not limited to, military bases, 

national forests, hospitals, colleges and universities, and highways; 
       

• Native American tribal lands; 
 
• Open space and rural (non-urbanized) areas; 
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• Agricultural lands (return flows from irrigated agriculture and nonpoint source 
agricultural activities are exempted under the CWA); and 

 
• Utilities, railroads, and special districts (including school districts, park districts, 

publicly owned treatment works (POTWs) and water utilities, etc.). 
 

These areas in the Permit Area for which coverage under a NPDES MS4 permit is 
excluded, are shown in Appendix 1.  The Regional Board will coordinate with these 
entities to implement programs that are consistent with the requirements of this Order.  
The Regional Board, pursuant to 40 CFR 122.26(a), has the discretion and authority to 
require non-cooperating entities to participate in this Order.  The Regional Board may 
also consider such facilities for coverage under its NPDES permitting scheme pursuant 
to USEPA Phase II stormwater regulations. 

The Regional Board recognizes that the Permittees should not be held responsible for 
discharges from such facilities or Pollutants in those discharges.  However, to the 
extent that the Permittees authorize the connection of the discharges from these 
facilities into their MS4, this Order requires the Permittees to notify these facilities, in 
writing, of the state and local post-construction standards and/or other applicable 
requirements of this Order. 

  
IV. BENEFICIAL USES 

Stormwater flows discharged to MS4s in the Permit Area are tributary to various 
waterbodies (inland surface streams, lakes and reservoirs) of the State.  The 
Beneficial Uses of these waterbodies may include municipal and domestic supply, 
agricultural supply, industrial service and process supply, groundwater recharge, 
water contact recreation, non-contact water recreation, and sport fishing, warm 
freshwater habitat, cold freshwater habitat, preservation of biological habitats of 
special significance, wildlife habitat and preservation of rare, threatened or 
endangered species.  The ultimate goal of this Order is to protect the Beneficial Uses 
and quality of the Receiving Waters. 
 
To protect the Beneficial Uses of the Receiving Waters, the Pollutants from all sources, 
including Urban Runoff, need to be controlled.  Recognizing this, and the fact that 
Urban Runoff contains Pollutants, an area-wide MS4 permit is the most effective way 
to develop and implement a comprehensive Urban Runoff management program in a 
timely manner.  This area-wide MS4 permit contains requirements with time schedules 
that will allow the Permittees to continue to address water quality problems caused by 
Urban Runoff through their management programs to reduce Pollutants in Urban 
Runoff discharges consistent with the MEP standard [See Appendix 4, Glossary]. 
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V. WATERSHED MANAGEMENT IN THE UPPER SANTA ANA RIVER BASIN 
 

A. Management Approach 
 

To regulate and control Urban Runoff from the Permit Area to the MS4, an area-
wide approach is expected to be most effective.  The entire MS4 is not controlled 
by a single entity; the RCFC&WCD, the County, several cities, the State 
Department of Transportation (Caltrans), and the U.S. Army Corps of Engineers, in 
addition to other smaller entities, manage portions of the MS4.  In addition to the 
cities, the County and the RCFC&WCD, there are a number of other significant 
contributors of Urban Runoff to the MS4.  These include: large institutions such as 
the State university system, prisons, schools, hospitals, etc.; federal facilities such 
as military sites, etc.; State agencies, such as Caltrans; water and wastewater 
management agencies such as Eastern and Western Municipal Water District; the 
National Forest Service and State parks.  The State Board has issued a separate 
NPDES MS4 permit to Caltrans.  In addition, Caltrans, and the other contributors 
identified, are not under the jurisdiction of the Permittees.  The management and 
control of the entire MS4 cannot be effectively carried out without the cooperation 
and efforts of all these entities.  Also, it would not be effective to issue a separate 
MS4 permit to each of the entities within the Permit Area whose land/facilities drain 
into the MS4 facilities operated by the Permittees and ultimately to Waters of the 
U.S..  The Regional Board has concluded that the best management option for the 
Permit Area is to issue an area-wide NPDES MS4 permit to the Permittees.   
 
Although, the Urban Runoff from the Permit Area drains to the Prado Basin, and 
ultimately into Orange County, Urban Runoff from Orange County areas are 
regulated under NPDES No. CAS 618030.  Some areas within Riverside County 
are within the Colorado River Basin and San Diego Regional Boards' jurisdictions.  
Permit requirements for Urban Runoff from the drainage areas of Riverside County 
within the jurisdiction of the San Diego and Colorado River Basin Regional Boards 
are addressed by those Regional Boards. 
 
In developing Urban Runoff management and monitoring programs, 
consultation/coordination with other drainage management entities and other 
Regional Boards is essential.  Common programs, reports, implementation 
schedules and efforts are desirable and will be utilized to the MEP. 
 
Cooperation and coordination among all the stakeholders are essential for efficient 
and economical management of the Santa Ana River watershed.  It is also critical 
to manage Non-point Sources at a level consistent with the management of Urban 
Runoff in a watershed in order to successfully prevent or remedy water quality 
Impairment.  Regional Board staff will facilitate coordination of monitoring and 
management programs among the various stakeholders.  
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An integrated watershed management approach for Urban Runoff in the Santa 
Ana River watershed is consistent with the Strategic Plan (2008-20126) and 
Initiatives for the State and Regional Boards and the draft California Water Plan 
Update7.  A watershed wide approach is also necessary for implementation of 
the Load Allocations (LAs) and Waste Load Allocations (WLAs) developed under 
the TMDL process.  The Permittees and all the affected entities are encouraged 
to participate in regional or watershed solutions, instead of project-specific and 
fragmented solutions.  
    
The Pollutants in Urban Runoff originate from multiple sources and effective control 
of these Pollutants requires a cooperative effort of all the stakeholders and many 
regulatory agencies.  Every stage of urbanization should be considered in 
developing appropriate Urban Runoff Pollution control methodologies.  The 
program’s success depends upon consideration of Pollution control techniques 
during planning, construction and post-construction operations.  At each stage, 
appropriate Pollution Prevention , Site Design , Source Control, and, if necessary, 
Treatment Control BMPs should be considered. 

 

B. SUB-WATERSHEDS AND MAJOR CHALLENGES 

The Santa Ana River watershed is the major watershed within the Santa Ana 
Region.  This watershed is divided into three sub-watersheds: the Lower Santa 
Ana, Upper Santa Ana, and San Jacinto.   

1. The lower Santa Ana River sub-watershed (downstream from Prado Basin) 
includes the north half of Orange County.  The Upper Santa Ana River sub-
watershed includes the southwestern corner of San Bernardino County and the 
northwestern corner of Riverside County.  The San Jacinto sub-watershed 
includes the northwest corner of Riverside County south of the Upper Santa 
Ana River sub-watershed within the Santa Ana Region.   

 Generally, the San Bernardino County drainage areas drain to the Riverside 
County drainage areas, and Riverside County drainage areas discharge to 
Orange County through Prado Dam on the Santa Ana River.  Most of the flow in 
the Santa Ana River is recharged into the groundwater in San Bernardino, 
Riverside, and Orange counties but infrequently some of the flow may be 
discharged to the Pacific Ocean as a result of heavy storm events. 

 
 Water from rainfall and snow melt runoff, and surfacing ground water from 

various areas either discharge directly to the Santa Ana River or to 
watercourses tributary to the Santa Ana River.  Other major rivers in the 
Permit Area include the San Jacinto River and Temescal Creek.  The San 

                                                 
6
 State Water Resources Control Board, Strategic Plan Update, 2008-2012, September 2, 2008 

7
 http://www.waterplan.water.ca.gov/docs/cwpu2009/1208prd/vol2/UrbanRunoff_PRD_09.pdf 
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Jacinto Mountain areas drain into the San Jacinto River, which discharges 
into Canyon Lake and then to Lake Elsinore.  The San Jacinto River is 
ephemeral.  Smaller storms tend to be fully captured by Canyon Lake, which 
the San Jacinto River drains into, with discharges from Canyon Lake to Lake 
Elsinore only occurring in larger events or wetter years.  Any overflow from 
Lake Elsinore is tributary to Temescal Creek, which flows into the Santa Ana 
River at the Prado Flood Control Basin.  Overflow from Lake Elsinore occurs 
infrequently, only once every 12 to 15 years.  

 
2. Upper Santa Ana River Sub-watershed: 

 
a. Reach 3 of the Santa Ana River (Prado Dam to Mission Boulevard in 

Riverside): Pathogens are the Pollutant of Concern for Reach 3 based on 
adopted TMDLs and the 2006 303(d) list .  With the adoption of the TMDL 
for Bacterial Indicators, the Basin Plan now contains schedules for 
achieving compliance with WLAs for Bacterial Indicators in the Middle 
Santa Ana River (MSAR) subwatershed.    
 

b. Reach 4 of the Santa Ana River: Reach 4 of the Santa Ana River is the 
portion of the River from Mission Boulevard Bridge in Riverside to the San 
Jacinto fault (Bunker Hill Dike) in San Bernardino.  Reach 4 is also listed in 
the CWA Section 303(d) as an Impaired Waterbody.  Most of Reach 4 of the 
River is in San Bernardino County.  Pathogens are the Pollutant of Concern 
for Reach 4and a TMDL is scheduled for completion in 2019.   
 

c. Other water quality problems along this reach of the River include the 
buildup of total dissolved solids (TDS, dissolved salts or minerals) and 
nitrogen, largely in nitrate form.  The buildup of TDS and nitrates can 
impact downstream Beneficial Uses, including groundwater recharge.  The 
buildup of TDS and nitrate is mostly due to agricultural uses, including 
dairies and the application of fertilizers, municipal and industrial 
wastewater discharges, and reuse and recycling operations.  A complex 
set of programs and policies are included in the Basin Plan to address this 
problem, including a water supply plan, a wastewater management plan, 
and a groundwater management plan.  Other elements of the Basin Plan 
include the Non-point Source program and the storm water program.  The 
Basin Plan identifies the Statewide General Permits and the MS4 permits 
as the regulatory tools for storm water management in the Basin.  In light 
of the recently adopted Nitrogen-TDS objectives for certain management 
zones, this Order requires the Permittees to determine baseline 
concentration of these constituents in dry weather runoff, if any, from 
significant Outfall locations.  The Order also includes Effluent Limitations 
for TDS and nitrates under dry weather conditions.    
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d. San Jacinto Sub-watershed: Canyon Lake and Lake Elsinore are in this 
watershed and are listed on the 2006 303(d) list for pathogens (Canyon 
Lake) and PCBs and unknown Toxicity (Lake Elsinore).  Nutrient TMDLs 
have been developed for both Canyon Lake and Lake Elsinore.  The Basin 
Plan contains schedules for achieving compliance with WLAs for nutrients in 
the San Jacinto sub-watershed (Canyon Lake/Lake Elsinore).   

 

C. CWA SECTION 303(d) LIST AND TMDLS:  

Pursuant to Section 303(b) of the CWA, the 2006 water quality assessment 
conducted by the Regional Board listed a number of waterbodies within the Region 
under Section 303(d) of the CWA as Impaired Waterbodies.  These are 
waterbodies where Water Quality Objectives are being violated and it is presumed 
that the designated Beneficial Uses are not met.  The sources of the Impairments 
include POTW discharges, and runoff from agricultural, open space and urban land 
uses.  The Impaired Waterbodies in Riverside County within the Santa Ana 
Regional Board’s jurisdiction are listed in Table 2.  In addition, CWA Section 303(d) 
requires states to develop and submit to USEPA for approval a list of waterbodies 
that are not meeting Water Quality Standards and are not expected to attain these 
standards even with technology based controls.  CWA Section 305(b) requires 
States to biennially prepare and submit to the USEPA for approval a report 
assessing statewide surface water quality.   
 
Regional Board staff have reviewed and reevaluated all water quality monitoring 
and information, combined the CWA Section 305(b) Report with the Section 303(d) 
List of Impaired Waters and introduced the Proposed 2008 303(d)-305(b) 
Integrated Report that was adopted by the Regional Board on April 24, 2009.  The 
additional Impaired Waterbodies that are on this list are also identified in Table 2.  
The Proposed 2008 303(d)-305(b) Integrated Report will not be effective until it has 
been approved by the State Board or the USEPA.   
 
Federal regulations require that a TMDL be established for each 303(d) listed 
waterbody for each of the Pollutants causing Impairment.  The TMDL is the total 
amount of the Pollutant that can be discharged without Impairing Water Quality 
Standards in the Receiving Water, i.e., Water Quality Objectives are met and the 
Beneficial Uses are protected.  It is the sum of the individual WLAs for point 
source inputs, and LAs for Non-point Source inputs and natural background, with 
a margin of safety.  The TMDLs are the basis for limitations established in Waste 
Discharge Requirements.  TMDLs are being developed for all Pollutants 
identified in Table 2.  The Permittees are required to revise their DAMP, at the 
direction of the Executive Officer, to incorporate TMDL Program Implementation 
Plans developed and approved pursuant to the process for the designation and 
implementation of TMDLs for Impaired Waterbodies.    
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For 303(d) listed waterbodies identified as potentially Impaired by Urban Runoff 
and without a TMDL, the Permittees are required to provide special protections 
such as requiring effective post-construction BMPs, enhanced training programs 
and developing targeted public outreach that would address the Pollutants of 
Concern. 
 
This Order incorporates TMDLs that have been adopted for Bacterial Indicator in 
the MSAR watershed and for nutrients in the Lake Elsinore and Canyon Lake 
watersheds.  On August 26, 2005, the Regional Board adopted Resolution No. 
R8-2005-001 amending the Basin Plan to incorporate Bacterial Indicator TMDL 
for MSAR watershed.  On December 20, 2004, the Regional Board adopted 
resolution R8-2004-0037 amending the Basin Plan to incorporate the Lake 
Elsinore and Canyon Lake nutrient TMDLs.  The stakeholders in these 
watersheds, including applicable Permittees, are collaborating in the 
development and implementation of the TMDLs. 
 
This Order includes conditions necessary to implement the TMDLs already 
approved by the Regional Board as required by federal regulations at 40 CFR 
122.44(d)(vii)(B).  This Order incorporates the WLAs as Water Quality-Based 
Effluent Limitations (WQBEL) and requires Permittees to achieve the WLA for 
Urban Runoff through an iterative process of implementing BMPs.  Failure to 
submit a TMDL Implementation Plan to the Regional Board or failure to 
implement the approved plan in a timely manner will be deemed to violate the 
conditions of this Order.  The CWA requires the Permittees to have appropriate 
controls to reduce the discharge of Pollutants to the MEP, including management 
practices, control techniques and systems, design and engineering methods, and 
such other provisions as the Administrator or the State determines appropriate 
for the control of such Pollutants (33 USC 1342(p)(3)(B)).  MEP is a dynamic 
performance standard and it evolves as the knowledge of Urban Runoff control 
measures increases.  Permittees are required to monitor and report effectiveness 
of their BMPs with respect to Pollutant reduction goal(s) as one measure of 
progress toward reducing Pollutant loads from urban sources in accordance with 
the compliance schedules specified in the TMDL Implementation Plans.  If on-
going monitoring indicates that implemented BMPs are insufficient to assure 
compliance with the relevant Water Quality Standard(s), then the Permittees are 
required to develop and implement more effective BMPs for the controllable 
urban sources within their jurisdiction to the MEP.  In addition, the Permittees are 
required to submit a revised Comprehensive TMDL Plan documenting the 
completion schedule for any additional and/or more effective BMPs and must 
execute the plan upon approval by the Executive Officer.  Taken together, these 
permit conditions are consistent with the facts and assumptions specified in the 
TMDLs, including the TMDL Implementation Plans, and are expected to achieve 
compliance with the related WLAs. 
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Discharge specifications are included for de-minimus types of discharges from 
Permittee-owned or Permittee-operated facilities and activities and for TDS and 
total inorganic nitrogen for dry weather discharges. 
 

Table 2 
 

2006 CWA Section 303(d) Listed Waterbodies and  
April 24, 2009 Proposed 2008 Integrated Report of 305(b) and  

303(d) List of Water Quality Limited Segments 
 
 

WATERBODY HYDRO  
UNIT 

POLLUTANT/ 
STRESSOR 

SOURCE SIZE 
AFFECTED 

 
Canyon Lake 

 
802.120 

 
Pathogens  

 
Nonpoint Source 

 
453 Acres 

 
Unknown Toxicity  
 
 
PCB’s. 
 
 

 
Unknown Nonpoint  
Source 
 
Unknown Nonpoint  
Source 
 
 

 
2431 Acres 
 
 
2431 Acres 
 

 
Lake Elsinore 

 
802.310 

Proposed for 2008  
Sediment Toxicity 

Unknown Point and/or  
Nonpoint  
Sources 

2431 Acres 
 

 
Lake Fulmor 
 

 
802.210 

 
Pathogens 

 
Unknown Nonpoint  
Source 

 
4.2 Acres 

 
Santa  Ana River, 
Reach 3 
 

 
801.200 

 
Pathogens 
 
Proposed for 2008  
Copper – Wet Season 
 

 
Unknownn Nonpoint 
Source 
Unknown Nonpoint  
Source  

 
3 miles 
 
3 Miles 
 

Temescal Creek 
Reach 1 

 Proposed for 2008  
pH 

 
Unknown 

 
Unknown 

 

VI. FIRST, SECOND, AND THIRD TERM PERMITS 

 

1. STORM WATER POLLUTION CONTROL PROGRAMS AND POLICIES 

 
1. Prior to USEPA's promulgation of the final regulations implementing the storm 

water requirements of the 1987 CWA amendments, the counties of Orange, 
Riverside and San Bernardino requested an area-wide NPDES permit for storm 
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water runoff for each of the county areas within the Regional Board’s 
jurisdiction.  On July 13, 1990, the Regional Board issued Order No. 90-104 to 
the Permittees (first term MS4 Permit).  In 1996, the Regional Board adopted 
Order No. 96-30 for the Riverside County Permit Area (second term permit).  On 
October 24, 2002, the Regional Board adopted Order No. R8-2002-0011 for the 
Riverside County Permit Area (third term MS4 Permit).  These MS4 Permits 
included the following requirements: 

 
a. Prohibited Non-storm Water discharges to the MS4s with certain exceptions. 
b. Required the Permittees to develop and implement a DAMP to reduce 

Pollutants in Urban Runoff to the MEP.  
c. Required the discharges from the MS4 to meet in Receiving Waters. 
d. Required the Permittees to identify and eliminate IC/IDs to the MS4. 
e. Required the Permittees to establish legal authority to enforce Storm Water 

Ordinances. 

f. Required monitoring of dry weather flows, storm flows, and Receiving Water 
quality, and program assessment.  

g. Required the Permittees to inventory, prioritize and inspect construction 
sites and industrial and commercial facilities based on threat to water 
quality. 

h. Required the Permittees to develop a restaurant inspection program to 
address practices that may impact Urban Runoff quality such as oil and 
grease disposal, trash bin area management, parking lot cleaning, spill 
clean-up, and inspection of grease traps or interceptors to ensure 
adequate capacity and proper maintenance. 

i. Required the Permittees to review and approve Water Quality 
Management Plans (WQMPs) for categories of New Development and 
Significant Redevelopment projects to address post-development Urban 
Runoff water quality and Hydromodification. 

j. Required the Permittees to develop a unified response plan to respond to 
sewage spills that may impact Receiving Water quality.   

 
2. During the first term MS4 Permit, the Permittees developed a DAMP that was 

approved by the Executive Officer on January 18, 1994.  The DAMP included 
five BMP groups: environmental education activities, solid waste activities, road 
drainage system operations and maintenance, regulatory and enforcement 
activities, and structural controls.  The DAMP was updated as part of the 
second and third-term MS4 Permits.  The Permittees submitted a revised 
DAMP with the ROWD for the fourth term MS4 Permit renewal.  

 
3. The RCFC&WCD performs water quality monitoring activities in support of three 

separate area-wide NPDES MS4 Permits (Santa Ana, San Diego and Colorado 
River Basin) under the Consolidated Monitoring Program (CMP).  The CMP 
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contains a combined 132 historical, active, and special project sampling 
locations in the three MS4 Permit regions.  Within the Permit Area, water 
column samples and/or sediment samples have been collected at a total of 93 
locations over the last nineteen years.  These 93 locations are comprised of 45 
MS4 outfalls, 43 Receiving Water, 8 sediment, and 2 special interest sampling 
locations.  In addition, the Permittees participate in a number of sub-regional 
and regional monitoring programs and special studies.  

 
4. During the third term MS4 Permit, the Executive Officer approved the delay in 

implementing the bioassessment requirement to allow the development of 
indices of biological integrity applicable to inland waters.  Subsequently, a 
regional bioassessment monitoring was initiated by the Surface Water 
Ambient Monitoring Program (SWAMP) to determine the conditions of the 
receiving waters in a more holistic way.  The Southern California Watershed 
Research Project (SCCWRP), in conjunction with the southern California MS4 
Permit programs, has developed a regional bioassessment monitoring 
program in which the Permittees participating.  This Order requires the 
Permittees to continue to participate in the regional bioassessment monitoring 
program.  It is expected that these regional monitoring stations combined with 
other Permittee and regional monitoring efforts will be used to identify water 
quality problem areas and to re-evaluate the monitoring program and the 
effectiveness of the DAMP.  The future direction of some of the DAMP program 
elements will depend upon the results of the ongoing studies and a holistic 
approach to watershed management. 

 
5. Other elements of the Urban Runoff management program included 

identification and elimination of IC/IDs and establishment of adequate legal 
authority to control Pollutants in Urban Runoff discharges.  The Permittees have 
completed a survey of their MS4 to identify IC/IDs and have adopted 
appropriate ordinances to establish legal authority.  Some of the more specific 
achievements during the second and third term MS4 Permits are as follows: 

a. During the second term MS4 Permit, the Permittees operated under an 
Implementation Agreement that sets forth the responsibilities of the 
Permittees as defined in the 1996 MS4 Permit.  The Permittees update this 
agreement during each MS4 Permit term.  The Permittees have adopted 
Storm Water Ordinances regarding the management of Urban Runoff.  The 
Storm Water Ordinances provide the Permittees with the legal authority to 
implement the requirements of the MS4 Permit and the key regulatory 
requirements contained in 40 CFR Section 122.26(d)(2)(I)(A-F). 

b. Revised DAMP: Includes 28 Construction Site and 36 Municipal and 
Industrial Source Control BMPs that are to be implemented by the 
Permittees for purposes of controlling Pollutants associated with Urban 
Runoff to the MEP.  The Permittees also strengthened enforcement and 
compliance elements of the DAMP.  Enhanced the Construction Site 
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inspections, the Industrial and Commercial Facility inspections, New 
Development review requirements, and the Permittee facilities and 
activities program. 

c. Cooperated in the establishment of TMDL Task Forces and workgroups 
for Lake Elsinore, Canyon Lake and the MSAR.  

d. Assisted in development and implementation of the TMDLs for Canyon 
Lake, Lake Elsinore and the MSAR. 

e. Developed and updated methods to track program effectiveness such as 
resident surveys, tracking hotline inquiries, and web counters. 

f. In August 1999 the RCFC&WCD and the County’s Environmental Health 
Department executed an agreement that provides the framework for an 
area-wide Commercial and Industrial Compliance Assistance Program 
(CAP). 

g. The Permittees have participated in the CMP. 

h. The Permittees administered area-wide programs including: Hazardous 
Materials emergency response, household hazardous waste collection, 
industrial/commercial CAP and public education and outreach.  Some of 
these programs were coordinated with Caltrans and local agencies. 

i. A Municipal Facilities Strategy was established then later incorporated into 
the DAMP, the Supplement “A” New Development Guidelines were 
amended to require compliance with the Riverside County WQMP for 
specific categories of New Development and Significant Redevelopment 
projects.   

j. The Riverside County WQMP was developed in 2004.  The Model WQMP 
is a post-construction planning tool to address Urban Runoff from New 
Development and Significant Redevelopment.  The WQMP is 
implemented on a watershed-specific level, and provides guidance for 
project specific post-construction BMPs to address the quantity and quality 
of Urban Runoff from New Development and Significant Redevelopment 
projects.  Any New Development or Significant Redevelopment project 
that requires discretionary approval must submit a project-specific WQMP 
to the appropriate Permittee.  The project-specific WQMP ensures that 
management of Urban Runoff to protect Receiving Water quality is 
considered a priority during project design and operation. 

k. Established the Management Steering Committee that brings together the 
city managers in the Permit Area promoting consensus and 
communication on a regional basis. 

l. Formation of sub-committees to guide and develop specific program 
elements (Construction Activities, Industrial/Commercial Activities, New 
Development/ Significant Redevelopment, Public Education, Permittee 
Facilities & Activities, Monitoring, & Finance). 
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m. Evaluated and revised ordinances, regulations, rules, and codes to ensure 
appropriate level of legal authority. 

n. A Technical Advisory Committee for overall program development and 
implementation was established.   

o. Program Review: A number of existing programs were reviewed to 
determine their effectiveness in combating Urban Runoff Pollution and to 
recommend alternatives and or improvements, including Permittee activities 
and facilities, IC/IDs to the MS4 systems, and existing monitoring programs.  

p. Enhanced Public Education program through development of new 
outreach materials and programs. 

q. Public Education: A number of steps were taken to educate the public, 
businesses, industries, and commercial establishments regarding their role 
in implementing Urban Runoff Pollution controls.  The Industrial Facility 
dischargers were notified of the Urban Runoff regulatory requirements.  For 
a number of unregulated activities, BMP guidance documents were 
developed and a toll free hotline was established for reporting any 
suspected water quality problems.  

r. The Permittee’s website hosted by RCFC&WCD, including the “Only Rain 
Down the Storm Drain” public information page, was developed and is 
continually enhanced.  It contains resources for residential facilities, 
businesses, developers and contractors.  The website is accessible from 
the RCFC&WCD home page.  The website offers free brochures that all 
web site visitors can print in quantities or can order including: 

i. After the Storm – a citizen’s guide to understanding MS4 Pollution in 
your neighborhood or when performing daily activities. 

ii. Automotive Maintenance & Car Care – guidelines for keeping your 
auto shop or retail fuel facility in environmental shape. 

iii. Outdoor Cleaning Activities – guideline for outdoor cleaning activities 
and wastewater disposal. 

iv. Pools, Spas and Fountains –Environmental maintenance 
suggestions for pool, spa, and fountain owners. 

v. What’s the Scoop – tips for a healthy pet and a healthier 
environment. 

vi. Household Hazardous Waste (HHW) – A schedule of collection 
locations for proper disposal of HHW. 

vii. Storm Water Pollution Found in Your Neighborhood – door hanger. 

s. In addition to the information provided on the Only Rain Down the Storm 
Drain website, the Public Education and Outreach Program has: 
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i. Tested and/or implemented several new Public Education and 
Outreach Program effectiveness tracking mechanisms including call 
tracking, web counters, testing, and surveys. 

ii. Conducted a review of the efficacy of Permittee employee training 
programs. 

iii. Enhanced the toll free storm water Pollution reporting hot line to 
include public education information and support for the public and 
other interested stakeholders. 

iv. Enhanced on-line registration access for NPDES training to help 
facilitate training of appropriate Permittee employees. 

v. Worked with the Riverside-Corona Resource Conservation District to 
develop home garden workshops and presentations to elementary 
and middle schools and staff to raise public awareness of Urban 
Runoff management issues and Source Control BMPs and to 
encourage volunteers, partners, and groups to gather annually for a 
trash and debris clean-up day along the Santa Ana River. 

vi. Developed special newspaper and billing inserts, fliers and 
advertisements to raise public awareness of Urban Runoff 
management issues and Source Control BMPs.  A radio advertising 
campaign was also developed and implemented for a limited time. 

vii. Developed and presented workshops regarding household 
hazardous waste use and proper disposal at major home 
improvement stores throughout Riverside County. 

viii. Placed numerous advertisements in the Penny Saver and Bargain 
Bulletin to raise public awareness of Urban Runoff management. 

ix. In cooperation with certain County Service Areas and other 
programs, pet waste signs with bag dispensers have been installed 
at various parks to help encourage the proper disposal of animal 
waste. 

x. Coordinated with County-wide Animal Control Facilities, as well as 
city-owned animal control facilities and Humane Societies, to 
distribute specific materials to the County Agricultural inspectors as 
well as Regional Board inspectors for use during facility inspections. 

xi. Distributed educational and outreach materials to the County 
Agricultural inspectors as well as Santa Ana Regional Board staff 
inspectors for use during facility inspections. 

xii. Cooperated with the Western Riverside Council of Government 
(WRCOG) in the Used Oil Block Cycle Grant that decreases the 
amount of illegally dumped motor oil by promoting the addition of new 
Certified Oil Collection Centers. 
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xiii. Participated in WRCOG’s “Cleanest County in the West” program to 
address issues relating to litter and illegal dumping which targeted 
both students and adults. 

xiv. Supplemental Environmental Projects: As a result of an 
environmental enforcement case settlement brought by the County 
Department of Environmental Health, Conoco Phillips and Downs 
Energy developed two posters and a billboard, respectively. These 
items were designed to increase the awareness of appropriate BMPs 
for retail fuel businesses. 

t. Permittee Training: Training was provided to Permittee employees to 
implement New Development Guidelines and Public Works BMPs.  The 
fourth-term MS4 Permit specifies additional training requirements to focus 
on necessary competencies for storm water program managers, Permittee 
planners and inspection staff.  This was added following information 
collected during Regional Board staff audits of Permittees’ storm water 
management programs, which found that a number of the Permittees’ staff 
and/or contractors were not adequately trained to properly implement the 
required program elements contained within the third term MS4 Permit 
and/or training programs were not properly documented.   

u. Related Activities: Modified MS4s by channel stabilization and creation of 
sediment basins; eliminated or permitted and documented Illicit Connections 
to the MS4s.   

v. Pursued and received Proposition 50 Planning Grant to develop an 
Integrated Regional Watershed Management Plan for the San Jacinto 
watershed and to facilitate implementation of the Canyon Lake/Lake 
Elsinore Nutrient TMDL. 

w. Pursued and received two Proposition 40 Integrated Regional Watershed 
Management Plan implementation grants to facilitate the MSAR TMDL 
and LE/CL TMDLs. 

x. Co-Permittees developed and maintain an inventory database (or 
databases) of Construction Sites 1-acre or larger for which they have 
issued a building or grading permit.  For each Construction Site/project 
included in a Co-Permittee’s inventory, the Co-Permittees have assigned 
a priority of “high,” “medium,” or “low” to reflect the Construction Site’s 
potential for Impairing Receiving Water quality. 

y. Created databases for the Commercial and Industrial Facilities within each 
jurisdiction.  

z. Developed a GIS Web Browser to assist developers and Permittees in 
identifying pertinent water quality information for proposed New 
Development projects. 
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aa. Developed Planning Application forms for Permittee use to ensure that the 
need for a project-specific WQMP was properly identified for New 
Development and Significant Redevelopment projects early in the 
planning process. 

bb. Developed a FAQ and watershed Impairment maps to assist Permittees 
and developers with preparing and reviewing project-specific WQMPs.  

cc. Enhanced online watershed maps to assist developers and the public with 
identifying areas tributary to Impaired Waterbodies. 

dd. Developed a BMP design handbook to standardize BMP selection and 
design in Riverside County. 

ee. Initiated development of an enhanced BMP Design Handbook to provide 
additional guidance for LID and post-construction BMP design. 

ff. Participation in the Storm Water Monitoring Coalition (SMC) efforts to 
evaluate LID options and establish guidance for BMP implementation for 
Southern California areas.  

gg. Participation in SCCWRP’s Hydromodification studies to develop 
scientifically based design guidance for Southern California. 

hh. Initiated cooperative program with County Environmental Health to 
promote environmental enhancement projects in lieu of fines for violations 
of environmental laws.  This initiative resulted in the billboard advertising 
campaign to promote appropriate BMPs for gas stations and garages. 

ii. Prepared a one-year evaluation of litter management BMPs.  This 
evaluation assessed the relative efficiency and cost effectiveness of 
Anthropogenic litter management BMPs including: street sweeping, catch 
basin cleaning, deployment of trash receptacles, public education, and 
MS4 maintenance.  As a result, a Litter Removal Inspection Form was 
developed that assisted the Permittees in identifying and prioritizing areas 
with litter problems.  The Permittees augmented the litter management 
programs including employee/contractor training, Industrial and 
Commercial Facility inspections, recycling programs including bulk-item 
collection, participation in watershed clean-up efforts, and illegal dumping 
retrieval. 

jj. The RCFC&WCD coordinated GIS-based maps for Permittee MS4 
facilities.  The MS4 maps are updated annually with new information 
provided by the Permittees as part of the Annual Reporting process.  The 
GIS layers are also now available on the RCFC&WCD’s website through 
an internet GIS browser. 

kk. Updated Model Facilities Pollution Prevention Plan for Permittee facilities 
not requiring coverage under the General Permit for Storm Water 
Discharges Associated with Industrial Activities (General Industrial 
Permit). 
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ll. The Permittees completed a MS4 assessment in 2004 to identify 
opportunities for incorporation of regional BMP retrofits within the limits of 
existing infrastructure.  

mm. Pursued a Proposition 13 Grant, through the Santa Ana Watershed 
Project Authority, to develop a LID BMP Demonstration and Testing 
Facility.  RCFC&WCD has continued to develop this project and plans to 
start construction this winter despite the current freeze on new grant 
projects. 

 
B. PRIOR  TERM PERMITS - WATER QUALITY IMPROVEMENTS               

 
An accurate and quantifiable measurement of the impact of the above stated Urban 
Runoff management programs is difficult, due to a variety of reasons, such as the 
variability in chemical water quality data, the incremental nature of BMP 
implementation, lack of baseline monitoring data, and the existence of some of the 
programs and policies prior to initiation of formal Urban Runoff management 
programs.  There are generally two accepted methodologies for assessing water 
quality improvements: (1) conventional monitoring such as chemical-specific water 
quality monitoring; and (2) non-conventional monitoring, such as monitoring of the 
amount of HHW collected and disposed off at appropriate disposal sites, the 
amount of used oil collected, and the amount of Anthropogenic debris removed 
from the MS4, etc. 
  
The Permittees’ water quality monitoring data submitted to date document a 
number of exceedances of Basin Plan Water Quality Objectives for various Urban 
Runoff-related Pollutants; the most notable among these excceedances was fecal 
coliform bacteria.  Where these exceedances have resulted in the development of 
TMDLs for the MSAR, this Order requires the Permittees named in the TMDL: to 
comply with the WLAs for Bacterial Indicators consistent with the Implementation 
Plan requirements defined in the MSAR Bacterial Indicator TMDL.    
 
During the prior MS4 Permit terms, there was an increased focus on watershed 
management initiatives and coordination among the MS4 permittees in Orange, 
Riverside and San Bernardino Counties.  These efforts resulted in a number of 
regional monitoring programs and other coordinated program and policy 
developments.  The Principal Permittee continues to be an active participant in the 
SWQSTF, the Canyon Lake/Lake Elsinore nutrient TMDL, the MSAR Bacterial 
Indicator TMDL, and the SMC studies.  In addition to the TMDL implementation and 
monitoring activities, the Permittees participate in the Regional Integrated 
Freshwater Bioassessment Monitoring Program, the BMP Effectiveness Project 
assessing the effectiveness of LID techniques.  Riverside and San Bernardino MS4 
Programs are also coordinating on the development of several outreach programs. 
 
It is anticipated that with continued implementation of the revised DAMP, the 
programs proposed in the ROWD incorporated into this Order and other 
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requirements specified in this Order, the goals and objectives of the storm water 
regulations will be met, including protection of the Beneficial Uses of all Receiving 
Waters.     

 
 

VII. FUTURE DIRECTION/2007 ROWD 
 

A. Recognizing the significant resources utilized in developing the 2002 MS4 Permit 
and the significant commitment the Permittees are making to address water 
quality Impairments, including those identified in the 2006 303(d) List as high 
priority for establishment of TMDLs, the Permittees proposed in the 2007 ROWD 
to maintain the fundamental structure and content of the 2002 MS4 Permit and 
the 2005 DAMP with modifications to reflect: 

1. Removed descriptions of studies that have been completed; 

2. Updated references to related orders by the Regional Board and State Board; 

3. Adoption of TMDL requirements; 

4. Evolution of compliance programs; 

5. Further standardization and definition of terms; 

6. Consolidation of similar compliance requirements [training requirements, 
reporting requirements, IC/ID requirements] to simplify the Order, increase 
readability and prevent the need for duplicative language; 

7. Deletion of requirements in the 2002 MS4 Permit that described the 
development of compliance program elements which were incorporated into 
the 2005 DAMP; 

8. Development of LIPs by the Permittees during the fourth term Order; 

9. Addition of Permittee coverage under the Small Linear Underground Projects 
(State Board Order No. 2003-0007-DWQ, NPDES No. CAS000005) and 
Utility Vaults (State Board Order No. 2006-0008-DWQ, NPDES No. 
CAG990002) General Permits; 

10. Recognition that the Municipal Facilities Strategy and Enforcement 
Compliance Strategies have been incorporated into the DAMP; and 

11. Regional Board staff comments received by the Permittees during the third 
term permit, including comments received during the January 22, 2007 
ROWD kick-off meeting regarding topics such as LID, Hydromodification, 
LIPs, etc. 

 
B. In addition, the 2007 ROWD proposed continuing with the 2005 DAMP with some 

revisions.  Based on an effectiveness assessment analysis, the following 
significant changes were incorporated into the Permittees 2007 draft DAMP 
compliance programs: 
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1. The Permittees proposed to complete preparation of LIPs within 12 months of 

Order adoption.  The Permittees propose to develop LIPs that will: 

a. Specify how each program element of the DAMP shall be implemented; 

b. Describe the ordinances, plans, policies, procedures, and tools (e.g., 
checklists, forms, educational materials, etc.) used to execute the DAMP; 

c. Identify the organizational units responsible for implementation of each 
program element; 

d. Establish internal reporting requirements to ensure and promote 
accountability; and 

e. Describe an adaptive method of evaluation and assessment of program 
effectiveness for the purpose of identifying program improvements. 

 
2. The final report “BMP Siting Study for the Santa Ana Permit Area” was 

released in May 2005.  The sites identified in this study are likely to be further 
evaluated for opportunities to implement Regional BMPs necessary to comply 
with existing and future TMDLs.   

 
3. Proposed revisions to the 2002 MS4 Permit provisions to reflect the unified 

IC/ID reporting procedures currently contained within the DAMP for simplicity 
and clarity.   
 

C. Regional Board Approach to Consolidation of Overlapping NPDES Permit 
Requirements 

1. During the third term MS4 Permit, the Permittees reviewed the applicability of 
the General Permit-Small Linear Underground Projects (State Board Order 
No. 2003-0007-DWQ, NPDES No. CAS000005), the General Permit-De 
Minimus Discharges (Order No. R8-2003-0061 as amended by Order Nos. 
R8-2005-0041 and R8-2006-0004), and the General Permit-Utility Vaults 
(Order No. 2006-0008-DWQ, NPDES No. CAG990002) to their activities such 
as hydrant flushing, maintenance on potable water supply system(s), 
construction dewatering, and the short-term and intermittent discharges from 
the de-watering of utility vaults and underground structures.  Since the DAMP 
incorporates BMPs for the activities covered by these general permits, the 
Permittees recommended separate coverage under the Small Linear 
Underground Projects, De Minimus Discharges, or Utility Vaults General 
Permits was not necessary.  This Order now includes coverage for De 
Minimus discharges from Permittee-owned facilities and activities specifically 
excluded from coverage under the General Waste Discharge Requirements 
for Discharges to Surface Waters that Pose an Insignificant (De Minimus) 
Threat to Water Quality, NPDES NO. CAG998001, Order No. R8-2009-0003.  
Permittees shall continue to obtain separate coverage for activities covered 
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by the Small Linear Underground Projects and Utility Vaults General Permits, 
unless these permits are incorporated into the General Construction Permit.   

2. Specific identification of the types of discharges that must have coverage 
under the General De Minimus Permit and the General Construction Permit, 
is included in Section 5 of the 2007 DAMP.  This Order requires the 
Permittees to include a description of those de minimus discharges into the 
Permittees’ LIP, including a Regional Board notification process. 

3. Prioritized inspections and monitoring based on sampling and monitoring 
results and other metrics to help target activities that present the highest risk 
to water quality. 
 

D. During the fourth term Order, the following revisions to the Public Education and 
Outreach Program will be priorities: 

1. Continue coordination of public education outreach with adjacent MS4s. 

2. Continue to evaluate and enhance outreach materials for IC/IDs, nutrients, 
fertilizers, and pesticides. 

3. Continue to focus the Public Education and Outreach Program on the 
Pollutants causing the greatest impacts to water quality, determined by the 
monitoring results and the list of Impaired Waterbodies [303(d) list]. 

 
The Permittees have already taken several steps in this direction.  For example, 
the Permittees have provided spray bottles with environmentally friendly 
pesticide recipes printed on the side to residents at community fairs; the 
Permittees have developed or are in the process of developing brochures for 
septic system management, landscape management, and gardening; the 
Riverside and San Bernardino County Permittees are coordinating on a Curiosity 
Quest Episode (KVCR Family Show) to promote BMPs for nutrients, fertilizers 
and pesticides and the Permittees place information in hardware and gardening 
stores regarding pesticide and fertilizer management.  The Permittees also 
incorporate other materials to address general Pollutants of Concern. 
 

E. As a result of continued program effectiveness assessment the Permittees 
propose to update Annual Reporting forms to incorporate specific reporting 
requirements for all effectiveness assessment metrics. 

 
F. Enhanced online watershed maps to assist developers and the public with 

identifying areas tributary to Impaired Waterbodies. 
 
G. WQMP  

1. The Permittees committed to maintain the “Frequently Asked Questions” 
information sheet for New Development and Significant Redevelopment 
projects to assist with the development and implementation of the revised 
WQMP.  
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2. The Permittees committed to update the Riverside County Storm Water 
Quality Best Management Practice Design Handbook to (1) better incorporate 
LID design concepts, (2) incorporate guidance to describe how developments 
can offset Hydromodification impacts with LID and (3) incorporate additional 
design guidance to ensure maintainability and functionality of BMPs, 
throughout the life of the development.  This Order further requires the 
Permittees to revise the WQMP consistent with the requirements of the 
Order.   

3. The Permittees committed to maintain the WQMP template to assist 
developers with developing a project-specific WQMP. 

4. An audit of each of the Permittees’ Urban Runoff management programs during 
the third term MS4 Permit indicated no clear nexus between the watershed 
protection principles, including LID techniques, specified in the WQMP and the 
Permittees’ General Plan or related documents such as Development 
Standards, Zoning Codes, Conditions of Approval, Project Development 
Guidance, etc..  It appears that many of the existing procedures, Development 
Standards, Ordinances and Municipal Codes may be barriers to implement LID 
BMPs.  This Order requires the Permittees to facilitate LID techniques specified 
in this Order. 
 

H. The Regional Board has proposed a revised Notice of Intent and Notice of 
Termination for Permittee construction projects to assist Regional Board staff 
with identifying locations and owners of Permittee projects. 

 
I. The Permittees have committed to annual updates to Sanitary Sewer Overflow 

Procedures to ensure proper contact information for Permittee and outside 
agencies. 

 
J. WATERSHED APPROACH 

 
1. TMDL for Bacterial Indicator in the MSAR subwatershed and nutrients in the 

Canyon Lake and Lake Elsinore subwatershed are incorporated into this Order 
(See Section V.C).  The Permittees support TMDL implementation and agreed 
to participate in a comprehensive water quality monitoring program to ensure 
that Urban Runoff meets the Water Quality Objectives identified in the Basin 
Plan and are consistent with the WLAs specified in the TMDLs.  This Order 
requires that, consistent with the requirements of the respective TMDL 
Implementation Plans, the Permittees use the water quality monitoring of 
Urban Runoff to evaluate the effectiveness of the BMP programs.   
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2. The USEPA has recommended a shift to watershed-based NPDES permitting8 
and watershed approach9 to CWA programs, including NPDES programs.  The 
Permittees and the Regional Board also recognize that a watershed-based 
approach is expected to be effective in controlling Pollutants in Urban Runoff.  
Consistent with this approach, this Order requires the Permittees to develop and 
implement programs that integrate Hydromodification and water quality 
management strategies with land use planning policies, ordinances, and plans 
within each jurisdiction.  A watershed approach considers the diverse Pollutant 
sources and stressors and watershed goals within a defined geographic area 
(i.e., watershed boundaries).  A watershed approach has three basic 
components:  

 
a. Geographic Focus: Watersheds are nature’s boundaries.  They are the land 

areas that drain to surface waterbodies, and they generally include lakes, 
rivers, estuaries, wetlands, streams, and the surrounding landscape.  
Groundwater recharge areas are also considered. 

 
b. Sound Management Techniques Based on Strong Science and Data: Sound 

scientific data, tools, and techniques are critical to evaluate the process.  
Actions taken include characterizing priority watershed water quality 
problems and solutions, developing and implementing action plans, and 
evaluating their effectiveness within the watershed. 

 
c. Partnerships/Stakeholder Involvement: Watersheds transcend political, 

social, and economic boundaries.  Therefore, it is important to involve all the 
affected interests in designing and implementing goals for the watershed.  
Watershed teams may include representatives from all levels of government, 
public interest groups, industry, academic institutions, private landowners, 
concerned citizens, and others. 

 
There are two major sub-watersheds in Riverside County within the Permit Area – 
the MSAR subwatershed, consisting of the portions of the Permit Area that drain to 
Reaches 3 and 4 of the Santa Ana River, and the San Jacinto River sub-
watershed, which consists of the portions of the Permit Area that drain to Lake 
Elsinore.  The Permittees participate in the MSAR TMDL Task Force and the Lake 
Elsinore and Canyon Lake TMDL Task Forces, which are stakeholder driven, 
watershed-based efforts to address Pollutants of Concern in the respective sub-
watersheds.  The Permittees have also implemented several stakeholder driven, 
watershed-based conservation programs such as the Special Area Management 

                                                 
8
 USEPA: Watershed-based NPDES permitting is a process that emphasizes addressing all stressors 

within a hydrologically-defined drainage basin, rather than addressing individual Pollutant sources on a 
discharge-by-discharge basis. 
9
 USEPA (1996a): “The watershed approach is a coordinating framework for environmental management 

that focuses public and private sector efforts to address the highest priority problems within hydrologically 
defined geographic areas, taking into consideration both ground and surface water flow.” 
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Plan, the Western Riverside County Multiple Species Conservation Plan, the San 
Jacinto River Integrated Watershed Management Plan and the Santa Ana 
Watershed Project Authority One Water One Watershed Plan.   
 
These efforts are also addressed and discussed in the DAMP, which integrates 
these efforts into a coherent and uniform compliance program to protect Receiving 
Waters.  Due to economies of scale and the fact that many of the Permittees have 
jurisdiction in both sub-watersheds, the Permittees have opted to continue to 
implement uniform MS4 Permit compliance programs across the entire Permit Area 
(for example Permittee training programs educate inspectors about the impacts and 
sources of pathogens and nutrients as opposed to offering separate sub-watershed 
specific training programs for the San Jacinto and MSAR sub-watersheds).  The 
Permittees have indicated that as source assessments and monitoring data results 
from the aforementioned watershed efforts produce findings regarding potential 
urban sources of Pollutants of Concern that they may opt, in the future, to develop 
specific action plans for the MSAR and San Jacinto River sub-watersheds, or 
potentially even tributaries there-of.  If so, the DAMP will be appropriately modified 
to clarify the sub-watershed specific components.    
 
The Permittees also currently implement interim Hydromodification criteria and 
have committed to revising their Hydromodification management programs based 
on studies currently being conducted by the SCCWRP.  This Order requires the 
Permittees to continue to pursue these watershed planning efforts and enhance 
them as appropriate to address Pollutants of Concern. 
 

J. To promote program transparency, each Permittee proposed to develop its own LIP 
that: 

a. Specifies how each program element of the DAMP shall be implemented; 

b. Describes the ordinances, plans, policies, procedures, and tools (e.g., 
checklists, forms, educational materials, etc.) used to execute the DAMP; 

c. Identifies the organizational units responsible for implementation of each 
program element; 

d. Establishes internal reporting requirements to ensure and promote 
accountability; and 

e. Describes an adaptive method of evaluation and assessment of program 
effectiveness for the purpose of identifying program improvements. 

 
K. The audits conducted by Regional Board staff have also shown a significant 

deficiency in measuring program effectiveness.  This Order requires quantifiable 
measures for evaluating program effectiveness. 
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L. The above-mentioned strategies for the fourth-term Order build upon and continue 
the programs and policies developed by the Permittees during the prior MS4 Permit 
terms as described in Sections VI and VII above. 

 
 
M. A combination of these programs and policies and the requirements specified in 

this Order should ensure control of Pollutants in Urban Runoff from the MS4 owned 
and/or controlled by the Permittees. 

 
VIII. ORDER REQUIREMENTS AND PROVISIONS 

 

The legislative history of storm water statutes (1987 CWA Amendments), USEPA 
regulations (40CFR Parts 122, 123, and 124), and clarifications issued by the State 
Board (State Board Orders No. WQ 91-03 and WQ 92-04) indicate that a non-
traditional NPDES permitting strategy was anticipated for regulating Urban Runoff.  
Due to the economic and technical infeasibility of full-scale end-of-pipe treatments and 
the complexity of Urban Runoff quality and quantity, MS4 permits generally include 
narrative requirements for the implementation of BMPs in place of Numeric Effluent 
Limits.  

The requirements included in this Order are meant to specify those management 
practices, control techniques and system design and engineering methods that will 
result in protection of the Beneficial Uses of the Receiving Waters consistent with the 
MEP standard.  State Board (Orders No. WQ 98-01 and WQ 99-05) concluded that 
MS4s must meet the technology-based MEP standard and Water Quality Standards.  
The U.S. Court of Appeals for the Ninth Circuit subsequently held that strict compliance 
with Water Quality Standards in MS4 permits is at the discretion of the local permitting 
agency.   

The ROWD included a discussion of the current status of Riverside County’s Urban 
Runoff management program and the proposed programs and policies for the next five 
years (fourth-term Order).  This Order incorporates these documents and specifies 
performance commitments for specific elements of the Permittees Urban Runoff 
management program. 

This Order recognizes the significant progress made by the Permittees during the first 
three MS4 Permit terms in implementing the storm water regulations.  This Order also 
recognizes regional and innovative solutions to such a complex problem, addresses 
deficiencies in the Permittees’ Urban Runoff programs observed during the audits 
conducted by Regional Board staff, and considers comments by the USEPA on other 
draft MS4 Permits.  This Order specifies quantifiable performance measures to 
determine compliance and assess the effectiveness of the Urban Runoff programs.  
This Order incorporates an integrated watershed approach in solving water quality and 
Hydromodification impacts resulting from urbanization and aims to promote LID 
techniques as a key element to mitigate impacts from New Development and 
Significant Redevelopment projects.  The proposed Order also requires the Permittees 
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to implement TMDL WLA through iterative BMP programs as required in the respective 
approved TMDL Implementation Plans (See Section V.C).  The goal of these programs 
and policies that are included in this Order is to achieve and maintain Water Quality 
Standards in the Receiving Waters.  
 
The essential components of the Urban Runoff management program, as established 
by federal regulations [40 CFR 122.26(d)] are: (i) Adequate Legal Authority, (ii) Fiscal 
Resources, (iii) Storm Water Quality Management Program (SQMP) - (Public 
Information and Participation Program, Industrial/Commercial Facilities Program, 
Development Planning Program, Development Construction Program, Public Agency 
Activities Program, IC/IDs Elimination Program), and (iv) Monitoring and Reporting 
Program.  The major sections of the requirements in this Order include: I. Facility 
Information, II. Findings, III. Permittee Responsibilities, IV. Local Implementation Plan, 
V. Discharge Prohibitions, VI. Effluent Limitations, Discharge Specifications and 
Other TMDL Related Requirements, VII. Receiving Water Limitations, VIII. Legal 
Authority/Enforcement, IX. Illicit Connections/Illegal Discharges; Litter, Debris and 
Trash Control, X. Sewage Spills, Infiltration into MS4 Systems from Leaking Sanitary 
Sewer Lines, Septic System Failures, and Portable Toilet Discharges, XI. Co-Permittee 
Inspection Programs, XII. New Development (including Significant Redevelopment), 
XIII. Public Education and Outreach, XIV. Permittee Facilities and Activities, XV. 
Training Program For Storm Water Managers, Planners, Inspectors  And Municipal 
Contractors, XVI. Notification Requirements, XVII. Program Management/DAMP 
Review, XVIII. Fiscal Resources, XIX. Monitoring and Reporting Program, XX. 
Provisions, XXI Permit Modification, and XXII. Permit Expiration and Renewal.  
 
These programs and policies are intended to improve Urban Runoff quality and protect 
the Beneficial Uses of Receiving Waters of the Permit Area.  

 
A. RESPONSIBILITIES 
 

The responsibilities of the Principal Permittee are to coordinate the overall Urban 
Runoff management program and the Co-Permittees are responsible for 
managing the Urban Runoff program within their jurisdictions as detailed in the 
ROWD and the proposed Order, Order No. R8-2010-0033.   
 
The existing Implementation Agreement needs to be revised to include the cities 
that were not signatories to this Agreement.  The Order requires that a copy of 
the signature page and any revisions to the Agreement be included in the 
specified Annual Report. 

 
B. DISCHARGE PROHIBITIONS 

 
In accordance with CWA Section 402(p)(3)(B)(ii), this Order prohibits the discharge 
of Non-storm Water to the MS4s, with a few exceptions.  The specified exceptions 
are consistent with 40 CFR 122.26(d)(2)(iv)(B)(1).  If the Permittees or the 
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Executive Officer determines that any of the exempted Non-storm Water 
discharges is a significant source of Pollutants, a separate NPDES permit or 
coverage under the Regional Board’s De Minimus Permit will be required.     
 

C. EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS, INCLUDING 
WASTE LOAD ALLOCATIONS FOR DISCHARGES TO 303(d) LISTED 
WATERBODIES WITH ADOPTED TMDLS  

 

The Order clarifies allowed discharges and those discharges (only from Permittee 
owned or operated facilities and activities) allowed only if certain discharge 
specifications are met, such as those covered under the De Minimus Permit.  
These discharges should be consistent with the Regional Board’s General De 
Minimus Permit for Discharges to Surface Waters, Order No. R8-2009-0003, 
NPDES No. CAG 998001.  Permittees’ de minimus discharges covered under this 
Order include: 1) dewatering wastes from subterranean seepage, except for 
discharges from utility vaults; 2) discharges resulting from hydrostatic testing of 
vessels, pipelines, tanks, etc.; 3) discharges resulting from the maintenance of 
potable water supply pipelines, tanks, reservoirs, etc.; 4) discharges resulting from 
the disinfection of potable water supply pipelines, tanks, reservoirs, etc.; 5) 
discharges from potable water supply systems resulting from initial system startup, 
routine startup, sampling of influent flow, system failures, pressure releases, etc.; 6) 
discharges from fire hydrant testing or flushing; 7) air conditioning condensate; 8) 
swimming pool discharges; 9) discharges resulting from diverted stream flows; and 
10) construction dewatering wastes.  The DAMP and the LIP are required to be 
revised to incorporate information regarding Permittees’ de minimus discharges.  

This Order requires Permittees to implement established TMDL WLAs specified for 
Urban Runoff through an iterative BMP approach (see Section V.C above).  

 
D. RECEIVING WATER LIMITATIONS 

 
Receiving Water Limitations are included to ensure that discharges of Urban Runoff 
from MS4s do not cause or contribute to violations of applicable Water Quality 
Standards in Receiving Waters.  The compliance strategy for Receiving Water 
Limitations is consistent with the USEPA and State Board guidance and recognizes 
the complexity of Urban Runoff management.   
 
This Order requires the Permittees to meet Water Quality Standards in Receiving 
Waters in accordance with USEPA requirements, as specified in State Board Order 
No. WQ 99-05.  If Water Quality Standards are not met through implementation of 
certain BMPs, the Permittees are required to re-evaluate the programs and policies 
and to propose additional BMPs.  Compliance determination will be based on this 
iterative BMP implementation process.  
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E. LEGAL AUTHORITY/ENFORCEMENT  
 
Each Permittee has adopted ordinances, municipal codes, and other regulations to 
establish legal authority to control discharges to the MS4s and to enforce these 
regulations as specified in 40 CFR 122.26(d)(2)(I)(B, C, E, and F).  The Permittees 
are required to enforce these ordinances and to take enforcement actions against 
violators (40 CFR 122.26(d)(2)(iv)(A-D)).  
 
The enforcement activities undertaken by a majority of the Permittees have 
consisted primarily of Notices of Violation, which act to educate the public on the 
environmental consequences of Illegal Discharges.  In the case of the County, 
additional action has sometimes included recovery of investigation and clean-up 
costs from the responsible parties.  In the event of egregious or repeated 
violations, the option exists for a referral to the County District Attorney for 
possible prosecution or to the Regional Board for enforcement under the 
California Water Code or the CWA.  In order to eliminate unauthorized, Non-
storm Water discharges, reduce the amount of Pollutants commingling with 
Urban Runoff and thereby protect water quality, an additional level of 
enforcement is required between Notices of Violation and District Attorney 
referrals.   
 
The third term MS4 Permit required the Permittees to establish the authority and 
resources to administer either civil or criminal fines and/or penalties for violations 
of their Storm Water Ordinances.  The Permittees now have this authority for 
penalties.  Within the fourth term Order, Permittees are required to exercise this 
authority by developing an enforcement program to be administered within the 
industrial, commercial and construction elements of their Urban Runoff 
management programs.  The enforcement program has been required to be 
included as an update to each Permittee’s LIP.  The effectiveness of this 
program must be documented in the Annual Reports submitted by the 
Permittees.  However, it is acknowledged that once cases have been referred to 
the District Attorney or Environmental Crimes Task Force, etc. for prosecution, 
case details are confidential.    
 
The fourth term Order further requires the Permittees to document and 
implement progressive and decisive enforcement actions, evaluate the 
effectiveness of their enforcement program and sanctions by tracking compliance 
and evaluating the amount of time to return to compliance.   

This Order requires the Permittees to include in the LIP their legal authority and 
mechanisms to implement the various program elements required by this Order to 
properly manage, reduce, and mitigate potential Pollutant sources within each 
Permittee’s jurisdiction.  The LIP shall include citations of appropriate local 
ordinances, identification of departmental jurisdictions and key personnel in the 
implementation and enforcement of those ordinances.  The LIP shall include 
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procedures, tools and timeframes for progressive enforcement actions and 
procedures for tracking compliance.     
 

F. ILLICIT CONNECTIONS/ILLEGAL DISCHARGES; LITTER, DEBRIS AND 
TRASH CONTROL 
 
Federal regulation, 40 CFR 122.26(d)(2(iv)(B), requires the Permittees to 
eliminate illicit discharges to the MS4s.  The Permittees have completed a survey 
of the MS4 and eliminated or permitted all identified Illicit Connections.  The 
Permittees have also established a program to address Illegal Discharges and a 
mechanism to respond to spills and leaks and other incidents of discharges to 
the MS4.  
 
The Permittees currently have several programs to address IC/IDs: 

1. The Permittees operate a toll free phone line, provide e-mail access for filing 
complaints and take direct calls regarding IC/ID reports from third parties.  
These reports are investigated by Permittee staff and reported in IC/ID 
investigation forms.  All Permittee public education outreach materials 
promote the use of these reporting mechanisms. 

2. Permittee staff receive training on identification and reporting of IC/IDs to 
appropriate Permittee staff.  These reports are investigated and reported in 
IC/ID reporting forms. 

3. The Permittees conduct Industrial and Commercial Facility and Construction 
Site inspections to identify potential IC/IDs.  The outcomes of these 
inspections are reported in inspection reporting databases. 

4. The Permittees contribute funds to the County Hazardous Materials 
Response Team to train and educate them to handle Illegal Discharges or 
accidental hazardous waste discharges so as to prevent IC/IDs.  A summary 
of HAZMAT activities is provided in the Annual Reports.   

5. The RCFC&WCD monitors Office of Emergency Service reports for potential 
IC/ID incidents and investigates them as appropriate.  Results are reported in 
the RCFC&WCD complaint call database and reported to the Permittees as 
appropriate. 

6. The RCFC&WCD has developed an online GIS tool that identifies the location 
of District and Permittee MS4 facilities to facilitate IC/ID investigations and 
response.  

7. The Permittees have developed a Sanitary Sewer Overflow Procedure to limit 
the potential for sewage spills to the MS4. 

8. RCFC&WCD, as Principal Permittee, has dedicated staff that conducts dry 
weather monitoring and also evaluates RCFC&WCD MS4 facilities for 
maintenance problems and/or IC/IDs.  Detected IC/IDs from monitoring data 
or field inspections are reported to the District’s NPDES section, logged into 
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RCFC&WCDs complaint database, and reported to the appropriate Permittee 
for follow up action. 

However, with a few exceptions, program evaluations conducted during the third 
term MS4 Permit showed that this program element is primarily complaint driven 
or an incidental component of municipal inspections or MS4 inspections for a 
number of Permittees.  This Order requires the Permittees to ensure their LIPs 
describe each Permittee’s plan for focused, systematic IC/ID investigations, 
outfall reconnaissance surveys, indicator monitoring, and track their sources10.   
A proactive Illicit Discharge Detection and Elimination (IDDE) program should be 
integrated with other LIP program elements as appropriate including: mapping of 
the Permittees’ MS4 to track sources, aerial photography, Permittee inspection 
programs for construction, industrial, commercial, MS4, Permittee facilities, etc., 
watershed monitoring, public education and outreach, Pollution Prevention, and 
rapid assessment of stream corridors to identify dry weather flows and illegal 
dumping.   
 

G. SEWAGE SPILLS, INFILTRATION INTO MS4 SYSTEMS FROM LEAKING 
SANITARY SEWER LINES, SEPTIC SYSTEM FAILURES, AND PORTABLE 
TOILET DISCHARGES  
 

Federal regulation, 40 CFR 122.26(d)(2)(iv)(B)(4), requires the Permittees to 
develop procedures to prevent, contain, and respond to spills that may discharge 
into the MS4s.  The Permittees have already developed a program to address 
various types of spills to the MS4s.  This Order requires the Permittees to continue 
to implement the unified sewer response plans in collaboration with the local 
sanitary sewer system operators.  To facilitate swift response actions, the 
Permittees are required to provide 24-hour access to MS4s to the sanitary sewer 
system operators.  The Permittees should also work cooperatively with the sanitary 
sewer system operators to determine if exfiltration from leaking sanitary sewer lines 
is causing or contributing to Urban Runoff Pollution problems.  In addition, the 
Permittees are required to control infiltration or seepage from sanitary sewers to the 
MS4s through routine preventive maintenance of the MS4 (40 CFR 
122.26(d)(2)(iv)(B)(7)).  This Order also requires the Permittees to implement 
control measures and procedures to prevent, respond to, contain and clean up all 
sewage and other spills from sources such as portable toilets and septic systems.   

On May 2, 2006, the State Board issued the Statewide General Waste Discharge 
Requirements for Sanitary Sewer Systems, Water Quality Order No. 2006-0003-
DWQ (SSO Order) to address proper management and operation of sewer 
collection systems and to control sanitary sewer overflows.  It requires 
dischargers/enrollees to develop and implement a written Sewer System 
Management Plan (SSMP) approved by the discharger’s governing board and 

                                                 
10

 Table 2: Land uses, Generating Sites and Activities that Produce Indirect Discharges from IDDE, A 
Guidance Manual for Program Development and Technical Assessments, October 2004 CWP. 
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report sewer spills through an on-line reporting system.  This Order requires the 
Permittees have reviewed the unified sewage spill response plan developed during 
the third term MS4 Permit with the local sewering agencies and determined that it is 
consistent with the requirements of the SSO Order.  This Order also requires each 
Permittee to include in its LIP the interagency or interdepartmental sewer spill 
response coordination and responsibilities.  

 
The MS4 program audits indicated that a majority of the Permittees with septic 
systems have inadequate information with regard to the number and location of 
those systems within their jurisdiction.  This Order requires the Permittees with 
septic systems to develop within 2 years of adoption of this Order, an inventory of 
septic systems within its jurisdiction and establish a program to ensure that 
failure rates are minimized.  
 

H. CO-PERMITTEE INSPECTION PROGRAM;  

Federal regulations, 40 CFR 122.26(d)(2)(iv)(A-D), require the Permittees to 
inventory, prioritize and inspect Industrial and Commercial Facilities and 
Construction Sites.  This Order requires the Co-Permittees to continue inspections 
of Industrial and Commercial Facilities and Construction Sites within their 
jurisdiction in order to control the Pollutants entering the MS4.  The Co-Permittees 
will continue to maintain the inventory of Industrial and Commercial Facilities and 
Construction Sites in the above categories, prioritize these facilities based on threat 
to water quality, and perform regular inspections to insure compliance with local 
ordinances.  While initial observations of non-compliance may result in ‘educational’ 
type enforcement, repeated non-compliance will result in more disciplinary forms of 
enforcement, such as monetary penalties, stop work orders or permit revocation.   

An evaluation of Permittee inspection programs during the third term MS4 permit 
indicated certain deficiencies in the Industrial and Commercial Facility and 
Construction Site inspection programs of some of the Permittees.  In many 
instances, program documentation of progressive enforcement and facilities’ return 
to compliance were not properly documented.  This Order requires Permittees to 
document inspections and enforcement and evaluate the effectiveness of their 
inspection and enforcement program by tracking the time for facilities or sites to 
return to compliance.  The Permittees who do not have an internet accessible 
database are required to initiate quarterly reporting and update of the inventory, 
inspection and enforcement database for facilities within their jurisdiction.    
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In order to address discharges to the MS4 from residential sources, the fourth term 
MS4 Permit requires the Permittees to develop and implement a residential 
program to prevent residential discharges from causing or contributing to a violation 
of Water Quality Standards in the Receiving Waters (40 CFR 122.26(d)(2)(iv)(A)).   
 

I. NEW DEVELOPMENT (INCLUDING SIGNIFICANT REDEVELOPMENT)  

Federal regulation, 40 CFR 122.26(d)(2)(iv)(A)(2), requires the Permittees to 
develop a comprehensive master plan to address discharges from New 
Development and Significant Redevelopment projects.  During the third term MS4 
Permit, the Permittees revised their New Development guidelines to address water 
quality and Hydromodification impacts resulting from urbanization.  A WQMP for 
Urban Runoff was approved by the Regional Board in 2004 and became effective 
in 2005.  This Order requires the Permittees to continue to work towards the goal of 
restoring and preserving the natural hydrologic cycles in proposed urban 
developments by reviewing and approving project-specific WQMPs to address 
post-construction impacts.  The WQMP should be designed to address water 
quality impacts, including Hydrologic Conditions of Concern (HCOC), from New 
Development and Significant Redevelopment projects through: (1) Site Design 
BMPs, including LID techniques; (2) Source Control BMPs; and (3) Treatment 
Control BMPs.  This Order recognizes the importance of LID techniques to 
minimize the impact of urbanization on water quality.  This Order requires the 
project proponents to infiltrate, harvest and reuse, evapotranspirate, or bio-treat the 
volume of runoff from a 24-hour, 85th percentile storm event where feasible.  The 
Order also provides alternatives and in-lieu programs for project sites where 
infiltration, harvesting and re-use, evapotranspiration and bio-treatment are not 
feasible.   

Program evaluations conducted during the third term MS4 Permit indicated a need 
for establishing a clear nexus between the watershed protection principles 
(including LID) and the planning and approval processes of the Permittees.  This 
Order requires the Permittees to review and revise their Development Standards, 
Zoning Codes, Conditions of Approval, Development Project Guidance, ordinances, 
and other related documents to identify and eliminate barriers to incorporate 
watershed protection principles.   

The SMC, including project lead agency, the San Bernardino County Flood Control 
District, in collaboration with SMC member, SCCWRP and the California Storm 
Water Quality Association (CASQA), is developing a LID Manual for Southern 
California with funding from the State Board, CASQA and other sources.  This 
manual will be incorporated into the CASQA BMP Handbooks.  The Permittees are 
encouraged to utilize the manual as a resource for proper LID design and 
implementation techniques. 

Program evaluations have also suggested a need for improvement in the 
Permittees’ inspection, and tracking of post-construction BMPs.  This Order 
requires the Permittees to revise their close-out procedures to include field 
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verification that Site Design, Source Control and Treatment Control BMPs are 
operational and consistent with the approved WQMP.   

This Order incorporates new project categories and revised thresholds for several 
categories of New Development and Significant Redevelopment projects that 
trigger the requirement for a WQMP.  New project categories include streets, roads 
and highways of 5,000 square feet or more of paved surface and retail gasoline 
outlets (RGOs) with 5,000 square feet or more with 100 or more average daily 
vehicle traffic.  The threshold criteria that trigger the WQMP requirement for non-
residential commercial/industrial construction projects have been reduced from 
100,000 square feet to 10,000 square feet or more of impervious surface.  The 
threshold for residential subdivision projects has also been revised from 10 units or 
more to a threshold of 10,000 square feet or more of impervious surface.    

This Order incorporates new project categories and revised thresholds for several 
categories of New Development and Significant Redevelopment projects that 
trigger the requirement for a WQMP.  The 2008 National Research Council (NRC) 
report11 indicates that roads and parking lots constitute as much as 70% of total 
impervious cover in ultra-urban landscape, and as much as 80% of the directly 
connected impervious cover.  Roads tend to capture and export more storm water 
Pollutants than other impervious covers.  As such, roads are included as a priority 
development category for which WQMPs are required.  The NRC report also 
indicates that there is a direct relationship between impervious cover and the 
biological condition of downstream receiving waters.  The Permittees are required 
to address HCOC from New Development and Significant Redevelopment projects 
to minimize downstream impacts.  Private New Development and Significant 
Redevelopment projects incorporating roads typically allow road runoff to be 
addressed as part of the overall water quality strategy for the larger common plans 
of development.  Permittee streets, roads and highways capital projects have 
special limitations.  For example, the footprint of street, road and highway capital 
projects is often limited and may have hydraulic constraints due to lack of 
underground storm drain systems that would otherwise be necessary to 
hydraulically facilitate treatment of runoff.  There are also limitations specified in 
state and federal design and code specifications that may limit or prohibit BMPs.  
Permittees may also be subject to flow diversion liability and limited road 
maintenance budgets and equipment.  Street, road and highway projects that 
function as part of the MS4 also receive runoff and associated Pollutants from both 
existing urban areas and other external sources, including adjacent land use 
activities, aerial deposition, brake pad and tire wear and other sources that may be 
outside the Co-Permittee’s authority to regulate and/or economic or technological 
ability to control.  These offsite flows can overwhelm Treatment Control BMPs 
designed to address the footprint (consistent with the typical requirements for a 
WQMP) of street, road or highway capital projects incorporating curb and gutter as 
part of its stormwater conveyance function.  Despite these limitations, the Regional 

                                                 
11

 National Research Council Report (2008), http://www.nap.edu/catalog.php?record_id=12465 
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Board finds that Permittee construction of streets, roads and highway capital 
projects may provide an opportunity to address Pollutant loads from existing urban 
areas.  However, due to the nature of the facilities and projects, it would be unduly 
burdensome for the Co-Permittees to maintain WQMP documents for 
transportation projects (in addition to Facility Pollution Prevention Plans and other 
overlapping requirements of this Order).  The Permittees are therefore not required 
to prepare WQMP documents for street, road and highway capital projects, but 
instead are required to develop equivalent documents that include site specific 
consideration utilizing BMP guidance to address street, roads and highway capital 
project runoff to the MEP.    

As public works, streets, roads and highway projects are the only facilities typically 
captured by the new WQMP category, and these projects typically have unique 
constraints that make them difficult to address through the WQMP process, a 
separate set of requirements has been established for addressing this category of 
development.  Roads that are typically constructed as part of a development are 
typically incorporated into the broader WQMP for the development activity, 
providing more options for mitigation via the WQMP process. 

Consistent with a long term holistic approach to address water quality and 
Hydromodification impacts resulting from urbanization, this Order requires 
Permittees to continue to develop tools that facilitate integration, to the extent 
practicable, of water quality, stream protection, storm water management and re-
use strategies with land use planning policies, ordinances, and plans within each 
jurisdiction.  These tools should address cumulative impacts of development on 
vulnerable streams, preserve or restore, consistent with the MEP standard, the 
structure and function of streams, and protect surface and groundwater quality.  For 
303(d) listed waterbodies with Urban Runoff Pollutant sources and without a TMDL, 
the Permittees are required to provide special protections such as requiring more 
effective post-construction BMPs focus training programs and develop targeted 
public outreach that would address the urban source of the Pollutant of Concern.  
The Permittees are also required to participate in the TMDL development and 
implementation.     

 
J. PUBLIC EDUCATION AND OUTREACH; 

 
Federal regulation, 40 CFR 122.26(d)(iv), requires the Permittees to develop a 
comprehensive storm water management plan with public participation and 40 CFR 
122.26(d)(iv)(B)(6) requires the Permittees to engage in outreach activities to 
facilitate the proper management of Pollutants.  Public outreach is an important 
element of the overall urban Pollution Prevention program.  The Permittees have 
committed to implement a strategic and comprehensive public education program 
to maintain the integrity of the Receiving Waters and their ability to sustain 
Beneficial Uses.  The Principal Permittee has taken the lead role in the outreach 
programs and has targeted various groups including businesses, industry, 
development, utilities, environmental groups, institutions, homeowners, school 
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children, and the general public.  The Permittees have developed a number of 
educational materials, have established a storm water Pollution Prevention hotline, 
started an advertising and educational campaign, and distributed public education 
materials at a number of public events.  The Permittees are required to continue 
these efforts and to expand public participation and education programs. 

The Permittees have already developed BMP fact sheets to address sources from 
residential activities such as auto washing and maintenance activities; use and 
disposal of pesticides, herbicides, fertilizers and household cleaners; and collection 
and disposal of pet wastes.    

This Order requires the Permittees to annually review their public education and 
outreach efforts and revise their activities, if necessary, to address public outreach 
needs fed back from other Urban Runoff program elements.  Federal regulation, 40 
CFR 122.26(d)(v), requires the Permittees to conduct a program assessment to 
determine the reduction  in Pollutant loadings due to Urban Runoff management 
programs.  Each Permittee is required to implement an assessment program, 
guided by the CASQA Guidance manual or equivalent alternative, to measure the 
change in behavior of its target communities to reduce discharge of Pollutants to 
the MS4 and the environment.  

 
K. PERMITTEE FACILITIES AND ACTIVITIES;  

 
Federal regulation, 40 CFR 122.26(d)(iv)(A), requires the Permittees to ensure that 
their activities and facilities do not cause or  contribute to violations of Water Quality 
Standards in receiving waters.  Education of Permittee planning, inspection, and 
maintenance staff is critical to ensure that Permittee facilities and activities do not 
cause or contribute to an exceedance of Receiving Water Quality Standards.  
The 2002 MS4 Permit also specified minimum requirements for street sweeping 
and inspection and maintenance of drainage facilities.  The Permittees were also 
required to develop and distribute BMP fact sheets for various Permittee 
activities.  Permittee as well as contract staff that perform Permittee activities 
were required to be properly trained.  The second and third term MS4 Permits 
required the Permittees to prepare a Municipal Facilities Strategy (MFS) to ensure 
that Permittee facilities and activities do not contribute Pollutants to Receiving 
Waters.  The MFS was incorporated into Section 5 of the DAMP during the third 
term MS4 Permit.  Each year, by August 1st, the Permittees are required to review 
their activities and facilities to determine the need for revisions to Section 5 of the 
DAMP. 
 
This Order continues and builds upon the requirement of the third term MS4 
Permit by requiring Permittees to include structural post-construction BMP 
information for certain Permittee projects along with the Notice of Termination 
submitted to the Executive Officer upon completion of the construction activity.  
The Notice of Termination must include photographs of the completed project, a 
location map, and for public works projects subject to a WQMP, structural post-
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construction BMP location, field verification report and identify long term 
operation and maintenance responsibility.  Permittees are required to develop a 
database of post-construction BMPs for which the Permittees are responsible 
and shall reference this database in the LIP. 
 

Program evaluations conducted during the third term MS4 Permit indicated 
varying degrees of compliance at Permittee facilities and activities.  This Order 
requires each Permittee to inventory its fixed facilities, field operations and MS4 
facilities to ensure that Permittee facilities do not cause or contribute to a 
Pollution or Nuisance in Receiving Waters.  These facilities and field operations 
are to be prioritized for inspection according to threat to water quality.   

Fixed Permittee facilities and field operations include, but are not limited to fire 
training facilities, corporate yards, maintenance and storage yards, animal 
shelters, water treatment facilities, swimming pools, warehouses, and hazardous 
materials storage facilities, and recreation facilities.  The Permittees are required 
to include in their LIP procedures and schedules for inspections and 
maintenance of Permittee facilities and activities.  Urban Runoff from other 
Permittee facilities, such as airports, wastewater treatment plants and landfills, is 
regulated under the General Industrial Permit. 

L. PERMITTEE CONSTRUCTION PROJECTS 
 
The third term MS4 Permit authorized the discharge of storm water from 
Construction Sites on one acre or more that are under ownership or direct 
responsibility of the Permittees.  The Permittees were required to notify the 
Executive Officer prior to commencement of construction activities, and to 
comply with the substantive requirements of the latest Statewide General 
Construction Activities Storm Water Permit.  
  
Program evaluations conducted during the third term MS4 Permit indicated that 
some of the Permittees were not submitting or were not aware of the requirement to 
submit a Notice of Intent and a Notice of Completion for Permittee construction 
projects. 

 
M. TRAINING PROGRAM FOR STORM WATER MANAGERS, PLANNERS, 

INSPECTORS AND MUNICIPAL CONTRACTORS  

Education of Permittee planning, inspection, and maintenance staff is important 
to ensure that land use decisions, local permit approvals and Permittee facilities 
and activities do not cause or contribute to an exceedance of Receiving Water 
Quality Standards.  During the term of the 2002 MS4 Permit, the Permittees 
attended training classes specific to major Urban Runoff program elements 
including New Development/Significant Redevelopment, Construction Site and 
Industrial Facility inspections, and Permittee activities.   
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This Order requires the Permittees, in conjunction with a broader array of MS4 
Programs or CASQA, to define the program implementation training needs for 
Urban Runoff program staff, including contractors, managers and inspectors.  
The training curriculum must be designed for Permittee facilities and field 
operations staff, Permittee inspection staff, Urban Runoff program managers and 
those involved in the review and approval of WQMPs and CEQA documents, 
including Permittee contractors.   The audits of the Permittees indicated the need 
for better inter-departmental collaboration and communication in the local Urban 
Runoff program implementation.  This Order requires LIPs to develop and 
document processes and procedures for coordination between planners, plan 
reviewers, engineers and inspectors to ensure that appropriate post-construction 
BMPs are approved, installed, and are operational.  

 
N. NOTIFICATION REQUIREMENTS  

 
Most of the notification requirements that were spread throughout the third term 
MS4 Permit were consolidated into one section. 
 

O. PROGRAM MANAGEMENT ASSESSMENT/DAMP REVIEW  
 

The DAMP is a management document that needs to be updated with the new 
requirements of this Order. 

 
P. FISCAL RESOURCES 

 
Each Permittee is expected to exercise its full authority to secure the resources 
necessary to meet all requirements of this Order.  See Section IX for existing 
funding mechanisms and potential limitations to Permittee funding. 

 
Q. MONITORING AND REPORTING REQUIREMENTS 

 
During the first term MS4 Permit and part of the second term MS4 Permit, the 
Permittees conducted monitoring of the Urban Runoff flows, Receiving Water 
quality, and sediment quality.  The Santa Ana Phase I NPDES Monitoring 
Program began in November 1991 with 27 monitoring sites.  The program has 
been reduced in phases to more specifically address Urban Runoff program 
needs and to redirect monitoring resources to TMDL-related activities.  There 
was a time where samples were collected on a rotational basis with no consistent 
monitoring from year to year.  On April 14, 2003, with the submittal of an Interim 
Monitoring Program, monitoring at seven core sampling locations (Sampling 
Stations 040, 316, 318, 364, 702, 707, and 752) was established that provided 
representative and consistent monitoring results for the Permit Area.  

The Riverside County monitoring programs, as well as other monitoring 
programs nationwide, have shown that there is a high degree of uncertainty in 
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the quality of Urban Runoff and that there are significant variations in the quality 
of Urban Runoff spatially and temporally.  However, most of the monitoring 
programs to date have indicated that there are a number of Pollutants in Urban 
Runoff.  A link between Pollutants in Urban Runoff and Beneficial Use 
Impairments has been established in a few studies. 

This Order requires the Permittees identified as TMDL stakeholders in an approved 
TMDL to continue to comply with applicable TMDL Implementation Plan 
requirements, including monitoring requirements, and to implement Urban TMDL 
WLAs through an iterative BMP approach (see Section V.C above).   

Wet and Dry Seasons are defined differently by the various monitoring programs 
included in this Order.  The Middle Santa Ana TMDL defines the Wet Season as 
November 1 through March 31st and the Canyon Lake/Lake Elsinore TMDL 
monitoring defines it as October 1st through May 31st.  The Monitoring and 
Reporting Program for this Order generally defines the Wet Season as October 
1st through May 31st.  Monitoring required under this Order is expected to be 
conducted consistent with the applicable seasonal definitions.   

The MSAR Bacterial Indicator TMDL and Canyon Lake/Lake Elsinore Nutrient 
TMDL requires the Permittees to comply with TMDL Implementation Plan 
requirements to revise the DAMP to incorporate BMPs in the Permittees Urban 
Runoff programs.  This Order requires the Permittees to evaluate the effectiveness 
of the BMPs implemented as part of the DAMP in conformance with the TMDL 
Implementation Plan requirements. 

This MS4 monitoring program includes sampling Urban Runoff at a variety of sites 
located throughout the Permit Area for three storm events per year.  Urban Runoff 
samples will be collected and analyzed for a variety of constituents.  In addition to 
these efforts, the Permittees are reevaluating their overall Urban Runoff monitoring 
program to determine its effectiveness in meeting the following objectives:  

1. Assess rates of mass loading 

2. Assess influence of land use on water quality 

3. Assess compliance with Water Quality Objectives 

4. Assess effectiveness of water quality controls 

5. Detect IC/IDs 

6. Identify problem areas and/or trends 

7. Identify Pollutants of Concern 

8. Identify baseline conditions 

9. Establish/maintain a water quality database 
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To accomplish these goals, the following activities are conducted:  
 

1. Collect water quality data 

2. Collect rainfall/runoff data 

3. Establish quality assurance/control procedures 

4. Conduct data analysis and archiving  

5. Install and maintain appropriate equipment  

6. Prepare an Annual Report 
 

RCFC&WCD, in its role as Principal Permittee, participates in the SMC and other 
task forces.  The goal of the SMC is to develop the technical information necessary 
to better understand storm water mechanisms and impacts, and then develop the 
tools that will effectively and efficiently improve storm water decision-making.  
Some of the cooperative monitoring efforts conducted through the SMC and other 
task forces include Comparative Evaluation of Microbial Source Tracking 
Techniques, Model Monitoring Program Guidance, Peak Flow Study, and 
Laboratory Inter-Calibration Studies.  Under the auspices of the SMC, SCCWRP 
prepared “Model Monitoring Program for Municipal Separate Storm Sewer Systems 
in Southern California”, August 2004 Technical Report No. 419.  This report noted, 
“...the lack of mass emissions stations in the inland counties hampers their ability to 
estimate the proportional contribution of these inland areas to cumulative loads 
downstream”.  The SMC consists of representatives from the Counties of Ventura, 
Los Angeles, Orange, San Bernardino, Riverside, and San Diego and the Cities of 
Long Beach, and Los Angeles, the Los Angeles, Santa Ana and San Diego 
Regional Boards, the State Board, SCCWRP, Caltrans, and the USEPA.  This 
Order requires the Permittees to continue mass emissions monitoring to determine 
Pollutant loading. 

 
During the second and third term MS4 Permits, there was an increased focus on 
watershed management initiatives and coordination among the MS4 permittees in 
Orange, Riverside and San Bernardino Counties.  The MS4 permittees participated 
in a number of regional monitoring programs and other coordinated program and 
policy developments, such as the Regional Integrated Freshwater Bioassessment 
Monitoring Program, and the BMP Effectiveness Assessment.  The Principal 
Permittee continues to be an active participant in the SWQSTF, MSAR Bacterial 
Indicator TMDL, Canyon Lake/Lake Elsinore (San Jacinto) Nutrient TMDL and the 
SMC.  This Order recommends that the Permittees continue their participation in 
these types of watershed coordination efforts and provides them with opportunities 
to use these efforts to comply with applicable requirements of the Permit.   
 
The third term MS4 Permit required the Permittees to initiate bioassessment 
monitoring.  To allow for a holistic approach, this Order requires the Permittees to 
participate in the Regional Integrated Freshwater Bioassessment Monitoring 
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Program in lieu of a separate bioassessment monitoring program for the Permit 
Area.  
 
This Order requires the Permittees to re-evaluate their CMP and submit a revised 
plan for approval.  The revised CMP should integrate the goals and objectives of 
the Watershed Action Plan and rectify data gaps from previous monitoring efforts.   

 
R. PROVISIONS – Standard Language per NPDES regulations. 
 
S. PERMIT MODIFICATION– Standard Language per NPDES regulations. 
 
T. PERMIT EXPIRATION AND RENEWAL– Standard Language per NPDES 

regulations. 
 
IX. WATER QUALITY BENEFITS, COST ANALYSIS, AND FISCAL ANALYSIS 

 
There are direct and indirect benefits from clean lakes and beaches, clean water, and a 
clean environment.  It is difficult to assign a dollar value to the benefits the public 
derives from fishable and swimmable waters.  In 1972, at the start of the NPDES 
program, only 1/3 of the U.S. waters were swimmable and fishable.  In 2008, more 
than 2/3 of the U.S. waters met these criteria.  In the 1999 “Money” magazine survey 
of the “Best Places to Live”, clean water and air ranked as two of the most important 
factors in choosing a place to live.  Thus environmental quality has a definite link to 
property values.  
 
The true magnitude of the Urban Runoff problem is still elusive and any cost estimate 
for cleaning up Urban Runoff would be premature short of end-of-pipe treatments.  For 
Urban Runoff, end-of-pipe treatments are cost prohibitive and are not generally 
considered as a technologically feasible option.  Over the last decade, the Permittees 
have attempted to define the problem and implemented BMPs to the MEP to combat 
the problem.  
 
The costs incurred by the Permittees in implementing these programs and policies can 
be divided into three broad categories: 

  
A. Shared costs: These are costs that fund activities performed mostly by the Principal 

Permittee under the Implementation Agreement.  These activities include overall 
storm water program coordination; intergovernmental agreements; representation 
at the SWQSTF, Regional Board/State Board meetings and other public forums; 
preparation and submittal of compliance reports and other reports required under 
the NPDES permits, responding to Water Code Section 13267 requests, budget 
and other program documentation; coordination of consultant studies, Co-Permittee 
meetings, and training seminars.  
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B. Individual Costs for DAMP Implementation: These are costs incurred by each 
Permittee for implementing the BMPs (drainage facility inspections for Illicit 
Connections, drain inlet/catch basin stenciling, public education, etc.) included in 
the DAMP.  A number of programs and policies for Non-Point and Urban Runoff 
Pollution controls existed prior to the MS4 permit program.  However, the DAMP 
that was developed and implemented in response to the MS4 Permits required 
additional programs and policies for Urban Runoff Pollution control.  
 

C. Individual Costs of Pre-Existing Programs: These are costs incurred by each 
Permittee for water Pollution control measures which were already in existence 
prior to the MS4 permit program.  These programs included recycling, litter control, 
street sweeping, drainage facility maintenance, and emergency spill response.  

 
Historically, the Permittees have employed four distinct funding methods to finance 
their NPDES Activities.  Many Permittees utilize a combination of these funding 
sources.  The different methods include: 

 
A. Santa Ana Watershed Benefit Assessment Area 

 
In 1991, the RCFC&WCD established the Santa Ana Watershed Benefit 
Assessment Area (SAWBAA) to fund its NPDES activities.  Currently, SAWBAA 
revenues fund both area-wide NPDES program activities and the RCFC&WCD’s 
individual MS4 permit compliance activities. 
 

B. County Service Area 152 
 
In December 1991, the County of Riverside formed County Service Area 152 (CSA 
152) to provide funding for compliance activities associated with its NPDES permit 
activities.  Under the laws that govern CSAs, sub-areas may be established within 
the overall CSA area with different assessment rates set within each sub-area.  The 
cities of Corona, Moreno Valley, Norco, Riverside, Lake Elsinore and San Jacinto 
elected to participate in CSA 152. 
 

C. Utility Charge 
 
The City of Hemet funds a portion of its NPDES program activities through a utility 
charge. 
 

D. General Fund /Other Revenues 
 

Permittees also utilize general fund revenue to finance their NPDES activities.  
Several Permittees also report using general fund and other revenue sources (e.g., 
gas taxes, developer fees, etc.) to fund a portion of their Urban Runoff 
management activities. 
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The Annual Report provides the most recent budgets and expenditure projections 
available for the costs incurred by the Permittees in implementing these programs 
and policies.  The following information, in parenthesis, on the current economic 
conditions was provided by the Permittees.  
 

{Current Economic Conditions  
The following information was provided by the Permittees and does not 
constitute a finding by the Regional Board: 
 

Historically, the Permittees have employed several funding methods to finance their 
MS4 Permit compliance activities.  Unfortunately, the mortgage crisis, collapse of 
the housing market and the economic recession has resulted in the cessation of 
virtually all development activity and has significantly reduced sales tax revenue in 
the Santa Ana Region.  Property tax revenues have been reduced by the high level 
of foreclosure activity and reduced property values.  Property tax revenues have 
been further reduced by homeowner requests for reassessments to reflect the 
reduced property values.  The impact of these economic conditions on the 
Permittees in the Santa Ana Region has been particularly severe.  As a result, 
funds typically provided by these funding methods has been severely reduced, and 
it is anticipated that this condition will continue for an indefinite period.  The funding 
methods historically used and the effects of the economic situation on the 
availability of funds through these sources are summarized as follows: 

 
• Santa Ana Watershed Benefit Assessment Area.  In 1991, the District 

established the Santa Ana Watershed Benefit Assessment Area to fund its MS4 
Permit compliance activities.  Currently, the Benefit Assessment revenues fund 
the District’s share of the area-wide MS4 Permit program activities and the 
District’s individual compliance activities as a Permittee.  Under the Benefit 
Assessment each parcel is taxed based on the impervious area of each parcel 
at a set rate established through Proposition 218.  This rate has not been 
increased since 1991 and increases in revenues have resulted from increases 
in the number of contributing parcels resulting from New Development.  In 
2007/08 the Santa Ana Watershed Benefit Assessment generated 
approximately $2,030,000 in revenue.  These revenues are used to fund the 
District’s compliance activities and the bulk of the administrative costs 
associated with the District’s duties as Principal Permittee. 
 
Outlook:  The District expects at best to maintain, if not see temporary 
reductions in Benefit Assessment revenues due to the significant number of 
homes that are not paying property tax due to foreclosure.  An increase in the 
established Benefit Assessment rate to compensate for these reductions would 
require approval of 2/3 of the voters or 50% of the property owners and is 
unlikely, especially in the current economic climate.  An increase in the number 
of contributing parcels will not occur until the development industry recovers. 
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• General Fund/Other Revenues.  The County and the Cities utilize general fund 
revenue to finance most of their MS4 Permit compliance activities.  General 
fund revenue is generated by property tax, sales tax, and auto license taxes. 
 
Outlook:  The Permittees expect a continued reduction in the funds available 
through General Fund/Other Revenues through at least FY 2010/2011.  
Historically, the Permittees have investigated other funding sources, including a 
phone survey conducted by LESJWA with support from the District and the 
County of Riverside to evaluate the possibility of passing a new assessment to 
fund water quality improvements benefiting Lake Elsinore.  The results of the 
survey found insufficient voter support for water quality-related issues to move 
forward with a special election.  The Permittees have also formed a finance 
committee which has met several times to obtain information about actions that 
they can take to maximize revenues and potential alternative funding sources.  
These efforts met with some success, particularly in relation to maximizing fees 
for service; however significant new funding sources were not identified or 
available to the Permittees even during the more favorable economic conditions 
experienced during the term of the 2002 Riverside County MS4 Permit. 
 

• Fees.  Several Permittees charge fees for services such as inspections, plan 
check and other recoverable costs related to compliance with the 2002 
Riverside County MS4 Permit.  These fees cover both the direct and indirect 
costs associated with conducting these inspections/reviews including 
associated compliance tracking and reporting. 
 
Outlook:  It is notable that, with the virtual collapse of the development industry 
in the Santa Ana Region, the fees received by the Permittees for review of New 
Developments and Construction Site inspections have been significantly 
reduced.  With this reduced level of fee-based income, maintenance of the 
existing inspection and plan review programs will place a burden on overall 
funding of the compliance programs.  The Permittees do not expect revenues 
from fees to recover until the development industry recovers.  Even with 
recovery of the development industry, it is anticipated that revenues from fees 
will be reduced for the majority of the Cities within the Santa Ana Region and 
the County due to the reduced area remaining for development in their 
jurisdictions. 
 

• Grants.  The Permittees have actively pursued and, as available, used grants to 
fund compliance programs. 
 
Outlook:  In December the State's budget crisis resulted in a directive to State 
agencies from the Department of Finance to halt projects that rely on bond 
funds, including those funded by Proposition 40, Proposition 50 or Proposition 
84.  The State of California is the primary source of grant funding for water 
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quality projects.  Future availability of funds to resume compliance projects 
funded by grants is uncertain. 

 
It is clear that the current economic climate and that of the foreseeable future is 
creating a significant burden upon the Permittees that will make the continuance of all 
existing MS4 Permit compliance programs difficult.  If new funding sources or 
alternative combinations of funding sources cannot be identified, it is likely that 
compliance program funding will be further impacted.  

   
Economic Projections 

 
According to Chicago Title, Southwest Riverside County has experienced a very 
significant increase in supply of single-family residential units on the market.  As a 
result, housing price indicators are very negative.  In the majority of the Southwest 
Riverside submarket, the pending price is less than closing price that suggests the 
weakness of the market.  The October 2008 count of bank owned (REO) properties 
for Riverside County as a whole was 12,078.  The number of foreclosures was 
23,480.  The presence of high levels of REO properties will continue to negatively 
affect the price line.  In addition, the level of foreclosures is increasing.  At the end 
of January 2009, 68% of the homes listed for sale are foreclosures or short sales12. 

 
With regard to other sectors of the economy, Riverside County has taken a serious 
turn for the worse in 2008, with projections indicating that the severe downturn will 
continue through 2009 at the very least.  The economic difficulties being faced in 
the Southwest Riverside submarket is the result of the dramatic downturn in the 
housing market in this area, the national financial turmoil, the worldwide credit 
crisis, and the increasing consumer debt crisis.  According to Beacon Economics, a 
respected economics consulting firm in Los Angeles, Inland Southern California is 
clearly at the epicenter of this economic turmoil, with extremely high rates of 
unemployment at present.  Unemployment rates in Inland Southern California are 
expected to reach 12.4% (Riverside County beat that – unemployment was 14.6% 
in November 2009 – California Employment Development Department) before this 
deep recession is over.  Housing prices are expected to continue their precipitous 
decline from their peak levels in the two Inland Southern California counties through 
at least 2011.  According to Dataquick, median home prices in Riverside County 
peaked at $415,000 in January 2007.  At the end of this cycle, the median home 
price in Riverside County is expected to be $198,000.  Figure 1 depicts the median 
housing price in Riverside County over the period 1990 to August 2008. 
 

                                                 
12

 Orange County Register, January 27, 2009, p. 11. 
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Figure 1. Riverside County Median Housing Price (1990 – August 2008) 

 
Source: Riverside County Center for Demographic Research.  2008. Riverside 
County Progress Report, pg 14. 
 
Local Government sales tax revenues remained fairly stagnant through 2006 and 
began to decline in early 2007, according to Beacon.  By the second quarter of 
2008, the taxable sales in Riverside County declined by 7.7%.  This will continue 
with taxable sales possibly bottoming out by 2010.  These shocks are expected to 
continue and accelerate within the southwest Riverside County economy. 

  
As a direct outcome of the current economy and the economic outlook into the term 
of the 2009 Riverside County MS4 Permit, the number of New Development 
proposals has plummeted and any significant rebound is not forecast.  New and 
redevelopment projects will likely remain minimal.  As shown in Figure 2, the 
number of housing units being added each year has dropped below the levels seen 
at any point in time during the 2002 Riverside County MS4 Permit.  These numbers 
will likely continue to decrease for a significant portion of the new 2010 Riverside 
County MS4 Permit term. 
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Figure 2. Riverside County Housing Units Added (1990 – 2008) 

 
Source: Riverside County Center for Demographic Research.  2008. Riverside 
County Progress Report, pg 12. 

 
These economic issues and projections directly affect and limit both: 

 
• The need for including enhanced New Development and Significant 

Redevelopment requirements in the 2010 Riverside County MS4 Permit, and  
 

• The Permittees ability to fund, and even seek new funding sources for 
additional MS4 Permit requirements for New Development and Significant 
Redevelopment projects. 

 
Permittee specific projections are as follows: 

 
County of Riverside 

The County is operating with a structural deficit of $12 million and plans a 25% 
budget reduction from FY 2008/2009 through FY 2011/2012.  The County’s 
current budget of $4.7 billion represents a 5% reduction from the previous 
year and next year’s budget is expected to be cut by 10%.  These cuts are 
directly associated with the decline in property values caused by the high 
number of foreclosures.  There are concerns about having to use discretionary 
funds to meet State mental health and social service mandates.  In addition, 
the County is dependent on funds from Federal and State sources.  If during 
this time of economic crisis Federal and State funding sources are reduced or 
eliminated, any unfunded programs will be terminated.  Only core County 
programs will continue.  
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The primary source of general fund revenue is from property taxes and sales 
tax.  With the unprecedented number of foreclosures, reduced property 
values, and declining sales, general fund revenue is in a downward spiral.  
Another source of funding is through the Solid Waste Tipping Fees paid at the 
County landfills.  Volume is down 15% since 2006 with anticipated downward 
trend to 40% reduction in solid waste through 2014.  Programs that are 
partially funded through tipping fee allotments will be impacted.  Due to the 
declining economy the recycling market has collapsed.  Virtually no recyclable 
materials are being shipped for reprocessing.  This loss of revenue and 
increased disposal costs is further impacting the general fund. 
 
Cuts of 25% for all Net County Cost general fund programs will translate into 
reduction of County services and elimination of unfunded State and Federal 
programs.  Only core value programs will be provided (including public safety 
and fee programs). 
 
The County has instituted a hiring freeze and required each department to 
create a report outlining the projected effects of the budget cuts.  The County 
currently employs over 20,000 people, and layoffs are expected to result from 
the findings of these departmental reports.  It is anticipated that this will impact 
program delivery for stormwater related activities.  No County department will 
be able to sustain current staffing levels as they try to meet the 25% budget 
reduction strategy.13 14  
   

City of Menifee 
The newly incorporated City of Menifee FY 2008/2009 initial budget was 
estimated from their comprehensive fiscal analysis that was submitted to the 
Local Agency Formation Commission during the incorporation process.  
Because of the economic uncertainty, and the fact that the City is only now 
beginning to staff positions, it is unknown what the immediate impact of the 
fiscal crisis will be.  The County is responsible for assisting the City in meeting 
its MS4 Permit compliance requirements during the first year of incorporation 
which expires October 1, 2009.  Currently, the level of property tax revenue 
that will be available to the City is uncertain.  Funding for MS4 Permit 
compliance requirements was not explicitly budgeted.  A financial hardship 
currently exists because of the costs associated with incorporation. 

 
City of Murrieta 

The City of Murrieta’s FY 2008/2009 budget did not increase compared to FY 
2007/2008.  The City has identified a $3.3 million budget shortfall for the 
current fiscal year ending on June 30, 2009.  This represents approximately 
8.2% of the City’s projected revenue which must be absorbed in five months.  

                                                 
13

 “The Realities of Recession in California:  A Statewide Report by U.S. Senator Barbara Boxer, 
December, 2008, p. 18. 
14

 Riverside County Executive Office, January, 2008. 
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The shortfalls are primarily due to reduced sales tax and property tax 
revenues.  Department heads are currently working on revised budgets to 
adjust for the loss in revenue.   
 
Additional, budget cuts are anticipated for FY 2009/2010 because the 
immediate economic outlook is not good.  There have been approximately 
2,000 home foreclosures within the City.  Sales tax revenue is estimated to 
drop 12.5%, property tax revenue will drop, and the State took approximately 
$525,000 out of redevelopment funds.  Murrieta did not receive any vehicle 
licensing fees from the State and it appears likely that the State will take more 
revenue from the cities to solve its budget problems.  New NPDES 
requirements that increase compliance costs will create a financial hardship 
for the City. 

 
City of Riverside 

The City of Riverside has seen declining general fund revenue over the last 
two fiscal years in virtually all categories.  The City's most recent projection 
indicates that total general fund revenues for the current fiscal year will be 
under $200 million, down from a budget of $215 million as adopted, and 
$226.5 million in the prior fiscal year.  This represents a decline over two fiscal 
years of approximately 12%.  Specifically, property tax and sales tax revenue 
continue their decline, which is primarily attributable to decreased residential 
construction activity and in the case of sales tax declining automobile sales. 
 
The decline in revenue has resulted in a corresponding reduction to general 
fund expenditures.  Specifically, approximately 12% of the positions 
authorized for the general fund have been vacated and unfunded, either 
through transferring staff to other funds, attrition or limited layoffs of temporary 
and contract staff.  Additionally, the level of service provided to the community 
in virtually all City departments has been reduced through funding reductions 
to items such as street maintenance, recreation programs and libraries, 
though great care has been taken to minimize the impact of cuts to the public.  
It is anticipated that in the near term the economic situation will not improve, 
and staff is preparing a budget for the upcoming fiscal year that anticipates 
further decreases in revenue. 

 
City of Wildomar 

The newly incorporated City of Wildomar FY 2008/2009 initial budget was 
estimated from their comprehensive fiscal analysis that was submitted to the 
Local Agency Formation Commission during the incorporation process.  
Because of the economic uncertainty, and the fact that the City is only now 
beginning to staff positions, it is unknown what the immediate impact of the 
fiscal crisis will be.  The County is responsible for assisting the City in meeting 
its MS4 Permit compliance requirements the first year of incorporation that 
expires July 1, 2009.  Currently, the level of property tax revenue that will be 
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available to the City is uncertain.  Funding for MS4 Permit compliance 
requirements was not explicitly budgeted.  A financial hardship currently exists 
because of the costs associated with incorporation.} 

 
X. ANTIDEGRADATION ANALYSIS 
 

The Regional Board has considered whether a complete antidegradation analysis, 
pursuant to 40 CFR 131.12 and State Board Resolution No. 68-16, is required for 
these Urban Runoff discharges.  The Regional Board finds that the Pollutant loading 
rates to the Receiving Waters will be reduced with the implementation of the 
requirements in this Order.  As a result, the quality of Urban Runoff discharges and 
Receiving Waters will be improved, thereby improving protection for the Beneficial 
Uses of Waters of the U.S..  Since this Order will not result in a lowering of water 
quality, a complete antidegradation analysis is not necessary, consistent with the 
federal and state antidegradation requirements. 

 
XI. ANTI-BACKSLIDING  
 

Sections 402(o)(2) and 303(d)(4) of the CWA and federal regulations at 40 CFR 
122.44(l) prohibit backsliding in NPDES permits. These anti-backsliding provisions 
require Effluent Limitations in a reissued NPDES permit to be as stringent as those in 
the previous permit, with some exceptions where Effluent Limitations may be relaxed.  
All Effluent Limitations in this Order are at least as stringent as the Effluent Limitations 
in the 2002 Order. 

 
XII. PUBLIC WORKSHOP AND PUBLIC HEARING 

 
Regional Board conducted a public workshop regarding the proposed Order on August 
3, 2009 at the City of Loma Linda, Council Chambers, 25541 Barton Road, Loma 
Linda, CA.  Based on the comments received, a second draft was released for public 
review and comments on October 22, 2009.  The third draft, issued on December 15, 
2009, will be considered for adoption at a public hearing as follows: 
 
Date and time:   January 29, 2010; meeting starts at 9:00 a.m. 
Location:    City of Loma Linda, Council Chambers 
   25541 Barton Road 
   Loma Linda, CA  

 
A Notice of Public Hearing and Hearing Procedure is posted on the Regional Board’s 
website indicated below.  An agenda for the public hearing to consider adoption of the 
proposed Order will be posted on the Regional Board’s website approximately 10 days 
prior to the meeting date at:  
 
http://www.waterboards.ca.gov/santaana/water_issues/programs/stormwater/riverside_permit.shtml 
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This information may be also obtained by calling the Regional Board office at 951-782-
4130.   

 
The Regional Board recognizes the significance of Riverside County's Storm 
Water/Clean Water Protection Program and will conduct, participate, and/or assist with 
any workshop during the term of this Order to promote and discuss the requirements of 
this Order and the progress of the Urban Runoff management program.  The details of 
the public workshops will be posted on the Regional Board’s website indicated above.  
Persons wishing to be included in the mailing list for any of the items related to this 
permit may register their name, mailing address and phone number with the Regional 
Board office at the address given below. 

 
XIII. PUBLIC HEARING 

 
The Regional Board will hold a public hearing regarding the proposed waste discharge 
requirements.  A Notice of Public Hearing was published in the Legal Notices section of 
the Press Enterprise, a local newspaper, on November 13, 2009.  The public hearing 
on this item is scheduled as indicated above in Section XI.  Additional information 
regarding the public hearing will also be posted on the website indicated above.  
Further information regarding the conduct and nature of the public hearing concerning 
these waste discharge requirements may be obtained by writing or visiting the Santa 
Ana Regional Board office, 3737 Main Street, Suite 500, Riverside, CA 92501.  This 
and other information are also available at the website at:  
www.waterboards.ca.gov/santaana. 

 
XIV. INFORMATION AND COPYING 

 
Persons wishing further information may write to the above address or call Keith Elliott 
at (951) 782-4925.  Copies of the application, proposed waste discharge requirements, 
and other documents (other than those which the Executive Officer maintains as 
confidential) are available at the Regional Board office for inspection and copying by 
appointment scheduled between the hours of 8:30 a.m. and 4:00 p.m., Monday 
through Friday (excluding holidays, and furlough days). 

 
XV. REGISTER OF INTERESTED PERSONS 

 
Any person interested in a particular application or group for applications may leave his 
name, address and phone number as part of the file for an application.  Copies of 
tentative waste discharge requirements will be available on the web for all interested 
parties to download. 

 
E-mail registration:  
http://www.waterboards.ca.gov/resources/email_subscriptions/reg8_subscribe.shtml 
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XVI. RECOMMENDATION 
 

Staff recommendation is to adopt the tentative Order, Order No. R8-2010-0033, as 
presented. 
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD  
 SANTA ANA REGION 
NOTICE OF INTENT 

TO COMPLY WITH THE TERMS AND CONDITIONS OF THE 
 

Riverside County MS4 Permit  San Bernardino County MS4 Permit 
ORDER NO. R8-2010-0033          ORDER NO.R8-2010-0036 
NPDES NO. CAS 618033                      NPDES NO. CAS618036 

 
GENERAL WASTE DISCHARGE REQUIREMENTS FOR DISCHARGE TO 

SURFACE WATERS 
THAT POSE INSIGNIFICANT (DE MINIMUS) THREAT TO WATER QUALITY 

 

 

I. PERMITTEE (Person/Agency Responsible for the Discharge) 
Agency/Company 

Name:_______________________________________________________________________ 

Address/Street _________________________________________________________________ 

City _____________State _____________ZIP_______ Contact Person: ___________________  

Phone: (______) ______________; Email: _____________________ 
 

II. FACILITY 

Name:_______________________________________________________________________ 

Address/Street _________________________________________________________________ 

City _____________State _____________ZIP_______ Contact Person:____________________  

Phone: (______) ______________; Email: _____________________ 
 

a. Projected Flow Rate (gpd):_________________,  

b. Receiving Water (identify):________________________ 
 

III. INDICATE EXISTING PERMIT NUMBER: (if applicable) 

a. Individual Permit Order No. __________________  NPDES No. ________________________ 

b. General Permit Order No. R8-2010-003-_____________ 

c. Others (specify) _____________________________________________________ 
 

IV. CERTIFICATION: 

I certify under penalty of law that I am an authorized representative of the permittee and that I 
have personally examined and am familiar with the information submitted in this application and 
all attachments and that, based on my inquiry of those persons immediately responsible for 
obtaining the information contained in the application, I believe the information is true, accurate 
and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment. In addition, I certify that the permittee will 
comply with the terms and conditions stipulated in Orders No. R8-2009-0003 and (R8-2010-0033 
or R8-2010-0036, as applicable) including the monitoring and reporting program issued by the 
Executive Officer of the Regional Board. 

Name: ____________________________________________Title:_______________________ 
(type or print) 

Signature: _________________________________________ Date: __________________  

Email: ____________________________________________ 

Remarks: If changes to facility ownership and/or treatment processes were made after the 
issuance of the existing permit, please provide a description of such changes on another sheet 
and submit it with this Notice of Intent. 
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V. OTHER REQUIRED INFORMATION - FOR NEW DISCHARGERS AND FOR NEW 
DISCHARGES AND LOCATIONS NOT PREVIOUSLY REPORTED BY EXISTING 
DISCHARGERS. 

 
Please provide a COMPLETE characterization of your discharge. A complete characterization 
includes, but is not limited to: 

a. A list of constituents and the discharge concentration of each constituent; 

b. The estimated average and maximum daily flow rates at unit of gallons per day(gpd); the 
frequency and duration of the discharge and the date(s) when discharge will start; 

c. The proposed discharge location(s) as latitude and longitude for each discharge point; 

d. A description of the proposed treatment system (if appropriate); 

e. The affected receiving water; the receiving water(s) shall be 
1) receiving storm drain/creek, and/or 
2) the ultimate receiving water, such as Santa Ana River, San Jacinto River, Lake Elsinore, 
Prado Park Lake, etc.; 

f. A map showing the path from the point of initial discharge to the ultimate receiving water. 
Please try to limit your maps to size of 8.5” X 11”. 

g. A list of known or suspected leaking underground tanks and other facilities or operations that 
have, or may have impacted the quality of the underlying groundwater within 200 feet of the site 
property lines for projects with expected discharge flow rates of less than 100,000 gallons per 
day and within 500 feet of the site property lines for projects with expected discharge flow rates 
of greater than 100,000 gallons per day. 

h. Any other information deemed necessary by the Executive Officer. 
 

VI. OTHER 

Attach additional sheets to explain any responses which need clarification. List attachments with 
titles and dates below: 
 
You will be notified by a representative of the RWQCB within 30 days of receipt of your 
application. The notice will state if your application is complete or if there is additional information 
you must submit to complete your application, pursuant to Division 7, Section 13260 of the 
California Water Code. 
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SMURRF Process Flaw 

\Storm Drain 

I Microfiltration 

i Raw 
Water 

i 

Indoor Plumbing 

SMURRF Process Flow Description 
Dry Weather Runoff is first "coarsen screened in a Continuous Deflective 
Separation (CDS) unit. Coarse screening removes large floating debris and 
trash (such a bottles, twigs, etc.) that typically flows down open drains in 
streets. "Coarse" screened flows are then pumped about % mile to the 
recycling facility, which can process up to 500,000 gallons per day of runoff. 

The first process unit at the recycling is the rotating drum screen. The 
rotating drum screen removes the fine floating particles (that escaped the 
coarse screening) greater than 0.04 inches in size. 

From the rotating drum (fine) screen the water flows to the cyclone-type grit 
chamber. This unit removes the grit and zand. Screening and de-gritting 
systems remove inorganic settleable material that may damage the 
downstream treatment processes and reduce the treatment efficiency. 

From the grit unit the preliminary treated water is stored in the raw water 
storage tank. The raw water storage tank dampens the fluctuations in the 
influent flows, thereby allowing downstream filtration and disinfection 
processes to operate at a steady rate, and more efficiently. 

From the raw water storage tank the water is pumped to the dissolved air 
flotation (DAF) unit. In this unit, compressed air is injected into the water at 
the unit inlet. As the water reaches the open tank surface, it reaches 
atmospheric pressure whereby fine air bubbles are released in the water. 
The air bubbles rise to the top and a n y  with it the oil and grease. The oil 
and grease blanket formed on the DAF unit open surface is then skimmed off 
the top. 

From the DAF unit the water flows to the microfiltration treatment units. Here, 
the vacuum applied on membranes forces the water through the membrane 
thereby "filtering" out the turbidrty.,The membranes have to k periodically 
cleaned of the pollutant "buildup." 

From the microfiltration unit the water flows to the disinfection process. 
Ultraviolet (UV) radiation disinfects the water. As the water passes by the UV 
lamps in series, UV light kills bacteria and viruses. The UV bulbs have to k 
pericdically cleaned of the scale "buildup," or they wh lose efficiency. Finally, 
treated water is stored in the "clean water tank," from where it is pumped into 
the distribution system for reuse. 
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T H E  S A N f A  MUHltCL . . 

U R B A N  R U N O H  

H o w  + h e  SMURRF 
CO#rc bcnming: Dry 
weather runoff is first 

"4creened to 
we large floating debrii 2 

and trash (such as bottles 
and twigs, etc.) that typically 
flow down open drains in 
the streets. "Coarse" 
screened flows are then 
pumped one-half mile to the 
SMURRF. The SMURRF can 
process up to 500,000 
gallons per day of runoff. 

Fine rcreanhtg: The first 
process at the SMURRF is 
the rotating drum screen. 
This rotating screen removes 
the fine floating particles 
that escaped the coarse 
screening and are greater 
than 0.04 inches in size. 

Landscaping 

Grit and sand nmovd: 
The water then flows to a 
chamber that removes grit 
and ~ n d .  Screening and de-gritting systems remove 
inorganic settleable material that could damage the 
downstream treatment processes and reduce their 
efficiency. 

Raw wafw r t o r w  Water that has been screened 
and de-gritted is stored in the raw water storage tank. 
This tank evens out the fluctuations in the influent flows, 
thereby allowing downstream filtration and disinfection 
processes to operate at a steady rate, and more efficiently. 

Oil a d  wsm -mi: 
The water is pumped from 
the storage tank to the 
dissolved air flotation (DAF) 
unit. in this unit, compressed 
air is injected into the water. 
As the water approaches the 
open tank surface, it reaches 
atmospheric pressure 
whereby fine air bubbles are 
released in the water. The air 
bubbles rise to the top and 
carry oil and grease along 
with them. A blanket uf oil 
and grease is then skimmed 
off the top of the tank. 

HiaP.fHtrrtkn: The 
water flows to the micro- 
filtration treatment units. 
Here a vacuum forces water 
through membranes thereby 
filtering out the turbidity 
(cloudiness in the water). The 
membranes have to be 

periodically cleaned of the pollutant "buildup." 

D b h k t l m :  The water finally flows to the disinfection 
process. Ultraviolet (UVJ radiation disinfects the water. As 
the water passes by the UV lamps in series, UV light kills 
bacteria and viruses. The UV bulbs have to be periodicalb 
cleaned of the scale "buildup" or they will lose efficiency. 

End pro)sct - Clasn Watec Finally, treated water is 
stored in the clean water tank. From this tank, water is 
pumped into the distribution system for reuse. 
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. I - - - T H E  I A N T A  MONICA - 
R E C Y C L I N G  F A C I L I T Y  

A Unique Collaboration Among Artists, Engineers 
and City Public Works ... 

Blending Technology, Art 
and Education 

Placing a water treatment facility at such a prominent tourist site is not the usual 
choke for most communities. The Clty's mandate for the SMURRF stipulated that it 
includes a significant public education component and that it is responsive to its 
immediate neighborhood. 

The intense colors of the tile works, the intriguing water features, 
the innovative architecture, and the dramatic lighting of the 
SMURRF integrate the facility with the lively atmosphere of the 
adjacent Santa Monica Pier. A trio of abstract tile mosaics at the 
foot of the stairs announces the function of the facility to 
pedestrians and motorists. The equipment was laid out in a fashion 
that would be logical to visitors, emphasizing each piece of 
equipment with a prominent base, dramatic lighting, or colorful 
tile work. The water, as it moves through the facility, is daylighted 
in five places so visitors will be able to  see the results of the 
purification process. At two points, there are overlooks from which 
visitors can see the array of equipment. A photomural presents 
images of the trees that had to be removed from the site to 
accommodate the new construction. In a city like Santa Monica, 
known for i ts interest in "urban forestry, " a work such as this can 
ease the concerns of citizen activists. Educational material about 1 the workings of the facility, the local urban watershed, and each 
citizen's role in preventing pollution is also available. Investing this 

potentially mundane facility with carefully considered architecture, landscape, and art 
can have a positive effect on the reception of a project by both the community and 
the governing bureaucracy. In addition to  providing a valuable alternative source of 
water for Southern California residents, the project is a showcase of how a public 
facility can be used to educate the public and enhance community pride 

I A project of ttw CMs of -to 
(Monlca and Lm Angeles 
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WHAT ISTHE SMURRF? 
The Santa Monica Urban Runoff Recycling k i l i t y  (SMURRf) is a state-of-the-art, first-of-its-kind water recy- 
cling plant that wean dry weather urban runoff by conventional and advanced treatment sptms to remove 
pollutantr such as sediment, oil, grease, and pathogens. Basically, the SMURRF recyctes polluted runoff so it can 
be mused for beneficial purposes. 

OfSanlil M4'nio1 The SMURRF is one of the finest examples of h e  future of dealing with polluted urban runoff to the maxi- 
mum extent possible protecting coastal waters for future genedons. 

HOW MUCH WATER CAN ITTREAT? 
The Santa Monlca Urban Runoff Recycling Facility will treab clean, and reuse up ta 500,000 gallons of runoff 
per day which Is about 4 percent of the City of Santa Monica's daily water use. 

FROM WHERE DOES THIS WATER COME? 
The SMURRF cleans urban runoff fmm the City of Santa Monica's m largest flows, the Plco-Kenter and Pier 
Storm Dains, which drain 4,200 and 900 acres respeedully.These two storm drains contribute h u t  90 per- 
cent of the City's tofa1 daily dry weather runoff.The Pico-Kenter drainage a m  includes parts of the City of 
Los Angela and the Smta -Monica Mountains. 

Dry weather runoff is created from excess irrigation, spills, construdon sites. pool draining, car washing, wash- 
ing down paved areas. and residual wet weather runoff. 

HOW DOES THE SMURRF WORK? 
The treatment processes include coarse and fine screening to remove a h ,  plant material and debrls,degrlt- 
ting systems to remove- sand and grk dissolved air floatation (DAF) to remove oiI and grease, micrdltration 
to remove turbidiry, and ultravlokt (UV) radiation to kill pathogens. 

WHAT IS THE TREATED WATER USED FOR? 
The highly-tmtd SMURRF water will be used for landscape irrigation and for indoor commercial buildlng 
use. Once puriffed,he water is safe for all landscape irrigation and dual-plumbing systems as prescribed by the 
California Deparment of Health Services and meets all of California's Tide 22 requinments. 

Landscape irrigation customers include the Olymplc Boulevard center median, City of Santa Monlca parks, and 
the Woodlawn Cemetery. Dual-plumbed customers will Include the City of Sanra Monica's Public Safety Facility 
and the Water Garden located at Olympic and Qoverfleld. 

HOW MUCH DID I f  COST? 
The SMURRF cost approximately $ I2  milllon including the distribution system for recycled water. The SMUR- 
RF is a multi-agency partnership built upon the regional benefits of the facility. Funding sources include the City 
of Sanm Monica, the Ciq of Los Angeles, the State Water Resources Control Board, the Metropolitan Water 
D M a .  Federal ISTEA Grant Funds, and h e  Los Angeles Cwnty Proposition "A" Grant. 
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continued.. . 

WHAT A R E  THE U P E C T E D  BENEFITS? 
By treating urban runoff during dry weather, the SMURRF is reducing pollution reaching Santa Monica Bay. Not  
only is this improvement in water quality beneficial to aquatic life and beach goers, it may also increase the eco- 
nomic value of the Bay and reduces the regions need for imported water. 

WILL THE SMURRF SOLVE THE POLLUTION PROBLEM IN THE SANTA MONICA BAY? 
No, but it will help. Although the SMURRF can treat 500,000 gallons of water per day, 100 million gallons of 
urban runoff flow through storm drains in 10s Angeles County and into the ocean on a dry weather day, Wet 
weather flows can increase to I0  billion gallons of urban runoff each day. 

While the SMURRF is helping to curb pollution in the Santa Monica Bay, residents and busipesses are sdll strong- 
ly encouraged to join the effort by adopring simple pollution prevention practices. Residents and businesses are 
the number one source of pollution, through their collective misbehaviors such as littering, not picking up after 
their pets, over applying pesticides, and illegal dumping of used motor oil and other toxins. 

WHAT 15 URBAN RUNOFF? 
Urban runoff is the single greatest source of water pollutants, contributing from 50-60 percent of the pollutant 
load in a receiving water body. Urban runoff includes ail water draining from streets, parking lots, driveways, 
lawns, etc. and flowing through the storm drain system. In most cases, urban runoff receives no treatment before 
draining to the ocean. 

Urban runoff picks up oil and grease, litter, trash, bacteria and viruses, debris, sediments, organic chemicals like 
pesticides, fungicides, insecticides, and heavy metals like copper, cadmium, and rlnc. 

WHY 15 URBAN RUNOFF A PROBLEM? 
A recent study determined that there is an increased risk of illness associated with swimming near flowing storm 
drain outlets in the Sanm Monica Bay. Improving water quality in the Santa Monica Bay will provide a healthier 
recreation area benefiting residents, marine life, businesses, and visitors to the Los Angeles area. 

WHAT CAN RESIDENTS DO TO HELP PREVENT POLLUTION? 
n Do not litter. 

W Always pick up after your dog. 

W Recycle used motor oil and transmission fluid. 

H Use fertilizers and pesticides sparingly. 

H Sweep dirt and debris from pavement and dispose of it in the trash. 

H Pick up litter and dispose of it in the trash. 

bb Dispose of household toxins through your local household hazardous waste collection program. 

w Check out the following websites: 

http:/lpen.ci.sanra-monica.ca.uslcmlindex.htm http:llwww.LAstormwater.org/ 

WHY DOES THE SMURRF LOOK SO UNIQUE? 
The SMURRF is a walk-through facility providing educational information and serving as an access way for the 
public to reach the beach and adjacent businesses. 

The intense colors of the tile works, the jntriguing water features, the innovative architecture, and the dramat- 
ic lighting of the SMURRF integrate the facilicy with the lively atmosphere of the adjacent Santa Monica Pier-The 
equipment is arranged in sequential order and oriented towards the viewer so that visitors can follow the tech- 
nology and the process visually.The water daylights jn five places as it moves through the facility so visitors will 
be able to see the results of the purification process. 

In addition to providing a valuable alternative source of water for Southern California residents, the project is a 
showcase of how a public facility can be used to educate che public and enhance community pride. 
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Preface / 5

P r e f a c e

The Southern California Association of Governments (SCAG) is the 
largest regional planning organization in the nation. The SCAG region, 
also referred to as Southern California in this report, includes six coun-
ties (Imperial, Los Angeles, Orange, Riverside, San Bernardino and 
Ventura) and 187 cities. Currently, with more than 18 million resi-
dents, the region has more population than any state in the nation with 
the exceptions of California, Texas and New York. It is also the 15th 
largest economy in the world. 

The State of the Region 2007 tracks the progress in Southern California 
through the use of a set of interrelated performance indicators. The 
report compares the recent performance of our region with its own 
previous record and that of other large U.S. metropolitan regions. It 
also includes three essays on critical regional issues: the prospects of 
transit-oriented development, residents’ opinions on quality of life, and 
the current public health crisis from air pollution. The report is in-
tended to raise public awareness, focus policy deliberations and shape 
collective actions on vital issues affecting our shared future. 

It should be noted that in addition to absolute improvements within  
our region, performance relative to other regions is equally important. 
Southern California competes with other metropolitan regions nation-
ally and globally, and quality of life differentials have consequences 
for our region’s competitiveness in attracting business investment and 
human capital. 

As one of the top global gateway regions serving both the nation and 
the international community, the performance of Southern California 
impacts not only the quality of life of its own residents but also carries 
national and global implications. Hence, the region also needs to make 
contributions to address global issues such as climate change.

Assessing the region’s performance is an integral component of the re-
gional policy process. Findings from the State of the Region provide a 
basis for regional policy development and implementation. Since 2005, 
SCAG has been working collaboratively with local governments, stake-
holders and partners in developing a new Regional Comprehensive 
Plan (RCP) and Regional Transportation Plan (RTP). The new RCP 
and RTP, with drafts currently under public review, contain goals and 
action plans to improve the region’s performance for both current and 
future generations. 

Preparation of the 2007 Report was guided by SCAG’s Benchmarks 
Task Force, consisting of local elected officials and regional issue  
experts in Southern California. A companion piece, the State of the 
Region Report Card, includes grades for selected issue areas developed 
by the Benchmarks Task Force. The complete 2007 State of the Region 
Report, Report Card and the draft RCP and RTP have been posted on 
the SCAG website at www.scag.ca.gov.

RB-AR53019



6 / Executive Summary

RB-AR53020



Executive Summary / 7

E x e c u t i v e  S u m m a r y

The State of the Region 2007 focuses on the performance of Southern 
California since 2000, particularly in 2006. As documented in the pre-
vious State of the Region Reports, the SCAG region lost significant 
ground during the 1990s relative to other large metropolitan regions 
in the nation with respect to basic socioeconomic well-being such 
as employment, income, education and housing affordability. This 
is primarily due to the economic and demographic transformations  
occurring throughout the region. They included the 1991-1994 reces-
sion, the most severe one since the Great Depression accompanied by 
record levels of residents leaving Southern California as well as influx 
of immigrants. However, during the same decade, the region was able 
to achieve significant progress in improving air quality and reducing 
violent crimes. 

Between 2000 and 2005, the SCAG region did not lose additional 
ground in its basic socioeconomic well-being relative to other large 
metropolitan regions. This is partly because the 2001 national reces-
sion, which centered on the high tech industries, impacted other large 
metropolitan regions such as the San Francisco Bay Area more se-
verely than the SCAG region. In addition, during this five-year period, 
housing and its related sectors such as construction, finance and real 
estate industries were stronger engines for growth in the region than in 
the rest of the nation. For example, the number of residential building 
permits issued in the region increased from 56,000 units in 2000 to 
91,000 units in 2005, a jump of more than 60 percent compared to 
only a 35 percent increase for the nation, and the median home price 
in the region more than doubled in contrast to less than a 40 percent 
increase nationally. 

During 2006, housing and its related sectors slowed down signifi-
cantly in the region and the nation. For example, the number of resi-
dential permits dropped by 14 percent in the region while its median 

home price appreciation slowed to only 8 percent in 2006. In addition,  
gasoline prices surged to its peak level of $2.80 per gallon in 2006, 
becoming another factor to constrain growth. Despite these limiting 
factors, Southern California made progress in numerous areas in 2006 
including a record low unemployment rate, and increases in real per 
capita income and median household income. This was partly due  
to the continuing rise in international trade, the recovery of the Los  
Angeles County economy and stabilization of the manufacturing sector. 
The region also made progress in increasing the share of alternative 
modes for commuting and reducing violent crimes. However, all these 
achievements were tempered by the stagnation of real average wage 
per job, record high housing cost burdens for owners and renters, con-
tinuing rise in high school dropout rate, and the severe health impacts 
from air pollution confirmed by recent studies.

Highlights of the findings are summarized below, and discussed in fur-
ther detail in the main report.

1. Population growth in the region has been slowing due to  
increased domestic outmigration. However, since 2000, 
population in the region has increased by almost 2 mil-
lion. The region also continued the demographic trans-
formation in its ethnic composition, longer settlement 
of the immigrant population, disproportionately higher 
but declining share of the nation’s immigrant population 
(legal or unauthorized), growing population share of im-
migrants’ second-generation descendants, and the aging 
of the overall population. 

Since 2000, population in the region has increased by almost 2 
million to reach 18.5 million in 2006. After achieving its largest 
annual increase in 2001 of approximately 350,000, population 
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growth in the SCAG region slowed to 213,000 in 2006. A major 
factor behind the slowing growth was the increased net do-
mestic outmigration, i.e., there were more people moving out of 
Southern California to the rest of the nation than vice versa. This 
could be due to the widening gap of the cost of living between 
the region and the rest of the nation particularly with respect to 
housing, and the overall economic recovery in the rest of the na-
tion. As to the sources of population growth between 2000 and 
2006, over half (55 percent) was due to natural increase, 44 per-
cent was from net foreign immigration and only 1 percent from 
net domestic migration. 

There are five important demographic dynamics at work in 
Southern California. They include the continuing change in the 
ethnic composition, longer settlement of the immigrant popula-
tion, disproportionately higher but declining share of the nation’s 
immigrants population (legal or unauthorized), growing share of 
immigrants’ second generation, and the aging of the overall popu-
lation. All five dynamics continued through 2006. They are inter-
related and together have significant implications for the future 

performance potential of Southern California. As to the transfor-
mation in ethnic composition, the share of the Hispanic popula-
tion reached 44 percent in 2006, about a 4-percentage point in-
crease from 2000 and a dramatic increase from only 10 percent in 
1960. About 8 percent of the region’s residents were unauthorized 
immigrants. The growing share of the immigrants’ second-gener-
ation contributed to a slower pace of aging process in Southern 
California than in the rest of the nation. Among the nine largest 
metropolitan regions in the nation, the SCAG region continued 
to be the second youngest in terms of median age (33.5) in 2006, 
following the Dallas region (33.2). 

2. Despite a weakening housing sector, the region continued 
its job expansion in 2006 with the lowest unemployment 
rate since 1980. Job growth slowed in the Inland Em-
pire and Orange County but accelerated in Los Angeles 
County. Gains in both real per capita income and real 
median household income in 2006 were tempered by the 
stagnation in real average payroll per job. Since 2000, the 
region has achieved little in real per capita income and 
real average payroll per job while real median household 
income in 2006 was still below its 2000 level. 

In 2006, the region’s job market continued to show a broad-based 
expansion over the previous year. After gaining about 131,000 
jobs (or 1.9 percent) in 2005, total wage and salary jobs in the re-
gion increased by more than 156,000 (2.2 percent) during 2006. 
The increase in 2006 was the highest since 2000 in terms of 
number of jobs and growth rate. Accelerated growth in profes-
sional and business services, logistics and hospitality sectors and 
stabilization of the manufacturing sector particularly in Los An-
geles County more than offset the weakness in housing-related 
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sectors that slowed the growth in the Inland Empire and Orange 
County. In 2006, the region achieved a slightly higher rate of job 
growth (2.2 percent) than the rest of the state (1.5 percent) and 
the nation (1.8 percent). 

It should be noted that the region achieved its lowest unemploy-
ment rate (4.6 percent) in 2006 since 1980. However, based on 
preliminary data, average payroll per job in the region at $46,414 
in 2006 changed little from 2005 after adjusting for inflation, and 
continued to rank last among the nine largest metropolitan re-
gions in the nation. Between 2000 and 2006, average wage per 
job was somewhat stagnant at the national, state and regional 
levels. In 2006, the real average wage per job in the region was 
only slightly above its 2000 level.

In 2006, partly due to the improvement of the job market, real 
personal income per capita in the region increased by 1.3 percent 
to reach $36,614, while it also increased for the nation (1.9 per-
cent to reach $36,276) as well as the state (1.5 percent to reach 
$38,956). However, real per capita income only increased by 1.5 
percent between 2000 and 2006. Among the 17 largest metro-
politan regions in the nation, the SCAG region ranked 16th in 
per capita income in 2005, dropping from the 4th highest in 1970 
and 7th highest in 1990.

The real median household income in the region at $55,678 in 
2006 represented a 2.6 percent increase from 2005. Neverthe-
less, it was still 4 percent below its 1999 level. Between 1999 and 
2006, real median household income also declined at the state 
and national levels. In 2006, 13.6 percent of residents in the re-
gion lived in poverty, a slight decrease from 2005 (14 percent) but 
a notable improvement from 1999 (15.6 percent). However, in 

2006, there were still over 19 percent of children under 18 living 
in poverty. 

3. Building permit decline in 2006 was concentrated in sin-
gle-family housing while permits for multi-family units 
actually increased. Since 2000, the region has achieved 
steady increases in homeownership rates. However, with 
record high housing prices and continuing rent increases 
in 2006, the region experienced record high housing cost 
burdens for both owners and renters. 

From 2005 to 2006, the total number of building permits issued 
dropped by 14 percent from 91,000 to 78,200 units, a decline for 
the second consecutive year. Total valuation of permits also de-
creased by $2.5 billion (22 percent) reaching almost $18 billion. 
Notably, the decline was only for the single-family units while 
permits for multi-family units actually achieved a 15 percent (or 
3,700 units) increase. Within the region, the decline in building 
permits was concentrated in the Inland Empire. Among the total 
permits issued in 2006, about 36 percent were for multi-family 
housing, an increase from 27 percent in 2005. In both Los An-
geles and Orange counties, more than 60 percent of the building 
permits issued was for multi-family units. 

Since 2000, homeownership in the region has been increasing 
steadily to reach almost 57 percent, an increase of 2 percentage 
points. Homeownership in Riverside County reached 69.2 per-
cent in 2006, the highest in the region, followed by Ventura 
County with 68.7 percent. Los Angeles County, though its hom-
eownership increased from 47.9 percent in 2000 to over 49 per-
cent in 2006, continued to be the lowest in the region. Among the 
nine largest metropolitan regions in the nation, the SCAG region 

RB-AR53023



10 / Executive Summary

continued to have the second lowest homeownership rate, just 
above the New York region (56 percent). 

With record high housing prices and continuing rent increases, 
housing cost burdens continued to rise across the region and 
reached record highs in 2006 for both owner and renter house-
holds. The housing affordability gap between the region and the 
nation has also been widening. While 60 percent of the first-time 
homebuyers in the nation can afford an entry-level home in 2006, 
less than 30 percent of the region’s first-time homebuyers could 
achieve the same. In addition, over 53 percent of owner and 
renter households had monthly housing costs at or greater than 
30 percent of household incomes in 2006, up by 13 and 10 per-
centage points respectively since 2000. Among the nine largest 
metropolitan regions in the nation, the SCAG region continued 
to have the highest level of housing cost burden for owner and 
renter households.

4. In 2006, for the second consecutive year, the region ex-
perienced a decrease in drive-alone share and an increase 
in alternative modes share of commuting, both reversing 
the recent trends. These trend reversals were partly due 
to steep increases in gasoline prices. The region also 
achieved the highest transit boardings since 2000. From 
2004 to 2006, total vehicle miles traveled (VMT) gener-
ally stabilized and VMT per household declined for two 
consecutive years. 

For the past few decades, Southern California has been consis-
tently experiencing very high levels of congestion. The SCAG 
region (particularly Los Angeles and Orange counties) regularly 
ranks as the most congested metropolitan region in the nation. 
Contributing factors include large population and physical extent 
of the region, significant population growth, high automobile de-
pendence, low levels of transit usage, and a maturing regional 
highway system with limited options for expansion.

An average gasoline price at $2.80 in 2006 was the highest since 
1970. High gasoline prices since 2004 have impacted the com-
muters’ mode choices and total vehicle miles traveled. From 2004 
to 2006, there was a notable decrease in the region’s share of 
drive-alone commuting from 76.7 percent to 74.1 percent, re-
versing the trend of steady increases between 2000 and 2004. 
During the same period, the share of alternative modes for com-
muting increased from 23.3 percent to 25.9 percent, reversing 
the previous trend of a steady decline.

In addition, between 2004 and 2006, total VMT generally stabi-
lized despite the continuing growth in population and employ-
ment. It should be noted that historically, the rate of VMT growth 
was noticeably higher than that of population growth. VMT per 
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household in the region actually declined for two consecutive 
years between 2004 and 2006. Finally, average commute time in 
2006 also declined slightly throughout the region from 2005.

Total transit boardings in the region in FY 2006 (from July 2005 to 
June 2006) increased by 6 percent to a record high of 737 million 
since 1990. Transit trips per capita at 40 were also the highest 
since 1990. This was primarily due to the continuing growth of 
the Los Angeles Metro transit system ridership facilitated by the 
surge in gasoline prices. 

5. The region continued to have the highest concentration 
of PM2.5 and ozone in the nation and improvements have 
shown signs of leveling off. Recent studies confirmed the 
severe health impacts from PM2.5 including an estimated 
5,400 premature deaths per year. About 80 percent of 
emissions reduction needed are under the federal or state 
jurisdictions. The region continued to meet the federal 
standards for carbon monoxide. 

Despite the significant improvements during the past two de-
cades, the region still has some of the worst air quality. Specifi-
cally, the South Coast Air Basin has the highest concentration 
of ozone and PM2.5 in the nation. In addition, improvements to 
ozone and PM2.5 have shown signs of leveling off over the past 
few years. 

In 2006, the annual average PM2.5 concentration in the South 
Coast Air Basin was 20.6 ug/m3, a slight decrease from that in 
2005 (21 ug/m3) but continuing to significantly exceed the fed-
eral standard of 15 ug/m3. The South Coast Air Basin also ex-
ceeded the (new) federal 24-hour standard for PM2.5 on 11 per-
cent of sampling days in 2006, and its maximum 24-hour PM2.5 

concentration in the South Coast Air Basin at 54 ug/m3 also well 
exceeded the new federal standard of 35 ug/m3. 

PM2.5 is responsible for most of the serious health effects known 
from exposure to ambient air pollutants. The South Coast has al-
most a 52 percent share of the nation in population-weighted ex-
posures to PM2.5 above the national annual average standard. Ac-
cordingly, residents in the South Coast suffer extraordinary health 
impacts annually including an estimated 5,400 premature deaths, 
140,000 children with asthma and respiratory symptoms and 
close to one million lost work days. About 80 percent of the emis-
sion sources for PM2.5 are within the state or federal jurisdictions 
and not within local control. To have any reasonable expectation 
of meeting the 2014 PM2.5 deadline, the pace of improvement for 
PM2.5 must accelerate under the federal and state jurisdictions.

Between 2005 and 2006, the number of days exceeding the fed-
eral 24-hour standard (150 ug/m3) for PM10 increased slightly 
from 0 to 2.8 days in the Mojave Desert Air Basin, and from 8.5 
days to 12.5 days in the Salton Sea Air Basin. The South Coast 
Air Basin did not experience any exceedance of the federal 24-
hour standard between 2004 and 2006. 

Ozone pollution worsened slightly in the South Coast Air Basin 
and Ventura County in 2006 but improved in the Mojave Desert 
and Salton Sea air basins. In the most populous South Coast Air 
Basin, the number of days exceeding the federal 8-hour ozone 
standard increased slightly from 84 days in 2005 to 86 days in 
2006. However, since 1998 ozone improvements have shown 
signs of leveling off. However, during the same period, both the 
Mojave Desert and the Salton Sea air basins experienced some 
reductions in the number of days exceeding the federal 8-hour 
standard, from 55 to 50 days and 43 to 32 days respectively. 
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6. The burning of fossil fuels contributes significantly to re-
gional air pollution and global warming and poses a se-
rious threat to the economic well-being, public health, 
and the environment of Southern California and beyond. 
Strong dependence on foreign imports greatly reduces the 
reliability and security of this vital resource. 

Energy use in California and the region are predominantly fossil-
fuel based (i.e. petroleum, natural gas and coal). Since 1990, the 
shares of fossil fuels of total energy consumption in the state and 
the region have remained relatively constant around 86 percent. 
California obtains nearly two-thirds of its energy from outside its 
borders, including 63 percent of petroleum, 85 percent of natural 
gas and 22 percent of electricity. The share of foreign petroleum 
imports has been increasing rapidly, from below 10 percent in 
1995 to over 40 percent in 2006. The transportation sector is the 
largest energy user at 39 percent, followed by the industrial sector 
at 24 percent. 

The use of fossil fuels generated significant impacts on regional 
air quality including PM2.5 and ozone pollution. For example, the 
burning of fossil fuels for mobile sources in the region is respon-
sible for more than 85 percent of its total NOX emissions, a pre-
cursor of ozone pollution. In addition, the combustion of fossil 
fuels to release their energy creates carbon dioxide emissions 
(CO2), the most significant greenhouse gas that affects global 
climate change and specifically global warming. Currently, the 
Earth is warming faster than any time in the previous 1,000 years, 
and eleven of the last 12 years (1995-2006) with the exception of 
1995 ranked among the 12 warmest years on record since 1850. 

In 2000, California generated 473 million metric tons (CO2 
equivalent) emissions, and is projected to reach over 600 million 

metric tons by 2020. Among the climate change pollutants for 
California, 81 percent are CO2 emissions from fossil fuel com-
bustion. In terms of total CO2 emissions, California is second 
only to Texas in the nation and is the 16th largest source of cli-
mate change emissions in the world, exceeding most nations. 
The SCAG region, with close to half of the state’s population and 
economic activities, is a major contributor to the global warming 
problem and should also be a major contributor to its solution.

7. Since 2000, the high school dropout rate has been in-
creasing, reaching over 15 percent in 2006. The region 
had only 36 percent of its high school graduates in 2006 
completing courses required for University of California 
(UC) or California State University (CSU) entrance, little 
improvement from 2000. There continues to be signifi-
cant disparities in educational performance among dif-
ferent racial and ethnic groups. On the other hand, the 
region has made steady improvements in educational at-
tainment among residents. 

Between 2000 and 2006, dropout rates for high schools in the re-
gion increased from 12.1 percent to 15.3 percent. During this pe-
riod, the dropout rate of San Bernardino County increased con-
tinuously from 12 percent to almost 21 percent, the highest in the 
region and significantly higher than the state average of nearly 15 
percent. Except for Orange County, every county in the region ex-
perienced a much higher dropout rate in 2006 than in 2000.

As to college readiness, only 36 percent of high school graduates 
in 2006 completed courses required for University of California 
(UC) or California State University (CSU) entrance. When com-
pared to 2000, only Orange and Imperial counties made some 
improvement. There continues to be significant disparities in 

RB-AR53026



Executive Summary / 13

educational performance among different racial and ethnic groups 
with respect to, for example, high school dropout rates and col-
lege readiness. 

There were noticeable improvements in educational attainment 
in the region between 2000 and 2006, consistent with national 
trends. The percentage of adults with at least a high school degree 
increased from 74 to 77 percent while it increased from 25 to 27 
percent for adults with at least a bachelor’s degree. Nevertheless, 
among the nine largest metropolitan regions, the SCAG region 
remained second to last with at least a bachelor’s degree (27 per-
cent). Between 2000 and 2006, the coastal counties within the 
region achieved greater improvements in educational attainment 
for at least a bachelor’s degree than the inland counties. 

8. Violent crime rates have continued to decline to its lowest 
level in three decades. Juvenile felony arrest rate increased 
for the third consecutive year in contrast to the trend  
of continuous decline between 1990 and 2003. Hate 
crime activities in 2006 were also at their lowest level 
since 2000.

In 2006, the violent crime rate in the region decreased slightly by 
1.7 percent to its lowest level in three decades. The violent crime 
rate in the region in 2006 was less than 40 percent of its peak 
level in 1992. Within the region, Imperial County achieved the 
most significant reduction of 18 percent in the violent crime rate. 
Violent crime rate in the region was only 10 percent higher than 
the national average in 2006, a remarkable improvement from a 
40 percent gap in 2000. Ventura and Orange counties had about 
half of the national rate, and only Los Angeles County experi-
enced a significantly higher rate than the national average. 

From 2005 to 2006, the juvenile felony arrest rate in the region 
increased by almost 5 percent. This was the third consecutive year 
of increase in contrast to the trend of continuous decline between 
1990 and 2003. Nevertheless, the juvenile felony arrest rate in the 
region in 2006 was only about 43 percent of the 1990 level. 

Between 2005 and 2006, property crime rates in the region de-
clined by 5 percent. Specifically, San Bernardino and Orange 
counties achieved notable reductions of 7 percent respectively. 
The number of hate crime events and victims in the region de-
creased by 9 percent and 5 percent respectively, reaching their 
lowest levels since 2000. 

Report Card Summary

Based on the performance indicator information as contained in this 
Executive Summary and discussed in further detail in the remainder 
of the report, SCAG’s Benchmarks Task Force developed the Re-
port Card for 2006 for selected issue areas as shown below. It should  
be noted that grades in the Report Card represented the regional av-
erage while an individual county may perform above or below the av-
erage. In addition, not all the issues covered in this report were graded. 
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The Benchmarks Task Force will consider the potential inclusion of ad-
ditional issue categories into the Report Card.

The State of the Region Report Card Summary
Grade  A: excellent    B: moderately well    C: average    D: potential failure    F: failing

Sector  2002 2003 2004 2005 2006

Employment B- B B B B

Income C- C- C C C

Housing D+ D D D D

Mobility D- D- F F D-

Air Quality C C- C C D

Education D D D D D-

Safety B B B B B

*A complete copy of the State of the Region Report Card can be accessed at www.scag.ca.gov/publications

The Path Forward 

Since 2000, the region has achieved mixed performance results on the 
primary performance indicators. On the one hand, unlike during the 
1990s, the SCAG region overall has not lost additional ground since 
2000 in the basic socioeconomic well-being (e.g., employment, income, 
and education) relative to other large metropolitan regions in the na-
tion. On the other hand, it has achieved little absolute improvements 
in several areas (e.g., per capita income and average wage per job) and 
fared worse in some areas (e.g., high school dropout rates and housing 
affordability). At the end of 2006, the SCAG region continued to per-
form significantly below the average of the nine largest metropolitan re-
gions with respect to the basic socioeconomic well-being of its residents. 
Furthermore, improvements to air quality have shown signs of leveling 
off and strategies to reach attainment are increasingly more difficult to 
develop and implement. Climate change emissions from burning fossil 
fuels in the region have also continued to rise. However, the region has 
made notable progress in a few areas including reducing violent crime 

rates, increasing homeownership and achieving the lowest unemploy-
ment rates for the past three decades.

Looking ahead, the region is expected to increase another 5 million 
residents in the next 25 years with a majority from natural increases, 
along with an estimated tripling of international trade. During the same 
period, it will experience important demographic and labor force trans-
formations as baby boomers retire and will largely be replaced by im-
migrants and their children. A predominant challenge of the region is 
how to regain its economic competitiveness (e.g., per capita income 
and average wage per job) and improve the quality of life for current 
and future generations while accommodating the tremendous growth 
in population and trade in a period of major demographic and labor 
force transformations.

In 2006, the first baby boomers reached 60 and the entire baby boomer 
generation will pass their retirement age within the next 25 years. Cur-
rently, immigrants and their children account for about 54 percent of 
the region’s population, and among the total child population in the 
region, more than 45 percent belong to the immigrants’ second genera-
tion. Accordingly, immigrants and particularly their children will have 
major impacts on the future performance outcomes of the region. The 
current trend of longer settlement of the immigrant population in the 
region facilitates a positive prospect for the socioeconomic competi-
tiveness of our region since immigrants’ socioeconomic status generally 
improves as they have settled longer. However, this prospect should 
not be taken for granted since supportive policies are necessary to, for 
example, reduce the high school dropout rates and improve the educa-
tional performance of the immigrants’ second generation. 

The severe health impacts from air quality and the urgent need to ad-
dress global climate change have become key drivers for planning. To 
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achieve federal standards to protect the health of the residents, the 
region will need to, among others, transform the existing freight move-
ment system to a clean technology based system. In addition, AB 32 
(California Global Warming Solutions Act), enacted in 2006, required 
innovative actions to reduce the greenhouse gas emissions to the 1990 
level by 2020. Both the goals related to air quality and climate change 
require substantial reduction of VMT associated with fossil fuels. 
The climate change legislation is historic in aiming at reversing long-
standing trends such as VMT growth. The region has also been facing 
persistent challenges (e.g., socio-economic disparities among different 
ethnic/racial groups) that require bold actions. 

To reverse long-standing undesirable trends or address persistent chal-
lenges will require integrated system planning, innovations on many 
fronts, and collaborative partnerships of public, private and non-profit 
sectors. Economic competitiveness, livability, environmental sustain-
ability, and social equity are interrelated among each other particu-
larly at the regional level. Accordingly, an integrated system planning 
strategy at the regional level is essential to improve the overall perfor-
mance. Innovation is required because many of the past practices will 
no longer be sufficient. There are needs for innovation in planning pro-
cess, technology deployment, financing mechanisms, and institutional 
design for implementation. There is also a great need for collaboration 
among public, private and non-profit sectors for policy development 
and implementation.

Based on the understanding discussed above, SCAG has been working 
collaboratively to develop and implement several initiatives to signifi-
cantly improve the competitiveness and quality of life in the region. They 
include, among others, a regional growth vision, a regional goods move-
ment strategy, and Southwest Alliance. The Compass Blueprint (2% 
Strategy) is aimed at focusing future development and redevelopment 

in strategic transit corridors and urban centers in order to reduce con-
gestion, produce more affordable housing, decrease the region’s depen-
dence on automobiles and associated fossil fuels, and preserve open 
space. The Regional Strategy for Goods Movement is aimed at, among 
other objectives, enhancing economic competitiveness, fostering up-
ward mobility and improving air quality. The Southwest Alliance ini-
tiative is pursuing interregional collaboration with neighboring regions 
including Mexico to develop an economic development plan for the 
larger region including infrastructure development. Those initiatives 
have gained momentum partly through extensive partnership. In addi-
tion, passage of the historic state infrastructure bond initiatives in No-
vember 2006 has also brought notable new resources for change. 

Finally, over the past three years, SCAG has been working with many 
stakeholders to develop a new Regional Comprehensive Plan (RCP). 
The vision of the RCP is to foster a Southern California region that ad-
dresses future needs while recognizing the interrelationship between 
economic prosperity, natural resources sustainability, and quality of 
life. Through measured performance and tangible outcomes, the RCP 
serves as both an action plan for implementation of short-term strate-
gies and a call to action for strategic, long-term initiatives for sustaining 
a livable region. In short, the RCP will strive to furnish an integrated 
system planning strategy to substantially improve the region’s livability, 
mobility, competitiveness and sustainability. 
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P o p u l a t i o n

Growth Characteristics
During the year 2006, the SCAG region added 213,000 residents, reaching 
a total of 18.5 million. This represents close to half of the population 
in the state and over 6 percent in the nation (Figure 1). Since the April 
2000 Census, population in the region has increased by almost 2 mil-
lion (or 12 percent). However, after achieving its largest annual increase 
in 2001 of approximately 350,000, population growth in the region has 
been slowing. The SCAG region has more population than any state in 
the nation with the exceptions of California, Texas and New York.

Figure 1

County 1990 2000 1/1/2005 1/1/2006 1/1/2007 Number Percent Number Percent

Imperial 109.3 142.3 161.7

Los Angeles 8,863.0 9,519.3 10,191.0

Orange 2,410.6 2,846.2 3,050.4

Riverside 1,170.4 1,545.3 1,885.6

San Bernardino 1,418.3 1,710.1 1,948.4

Ventura 669.0 753.1 811.2

REGION 14,640.6 16,516.3 18,048.3

Rest of California 15,117.6 17,356.7 18,694.8

California 29,758.2 33,873.0 36,743.1

U.S. 248,709.8 281,421.9 295,134.8

167.0

10,257.9

3,071.9

1,966.6

1,993.9

817.3

18,274.6

18,920.6

37,195.2

298,024.8

172.6

10,331.9

3,098.1

2,031.6

2,028.0

825.5

18,487.7

19,174.8
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300,888.8

5.3

66.9

21.5
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45.5

6.1
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3.3%
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8.2
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0.7%

0.9%

3.3%

1.7%

1.0%

1.2%

1.3%

1.3%
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Source: U.S. Census Bureau, 1990 and 2000 Census, and California Department of Finance

2005 Increase 2006 Increase

Population Increase: 2005 and 2006 (Thousands)

Since 1990, annual population growth in the region has varied signifi-
cantly (Figure 2).1 Average annual growth dropped from about 300,000 
in 1991 to about 70,000 in 1995 due to the severe recesion, and then 
resumed accelerated growth to reach 350,000 in 2001. Since 2001, 
despite a generally stable natural increase (births over deaths) of ap-
proximately 164,000 per year, total population growth in the region 
has been reduced from about 350,000 (over 2 percent growth rate) 
to about 220,000 (1.2 percent) per year. Specifically, between 2001 

and 2006, the net foreign immigration into the region dropped from 
about 157,000 to 115,000. This is consistent with the trend that re-
cent immigrants are becoming a little more dispersed throughout the 
nation and are increasingly less concentrated in historical gateway re-
gions particularly Southern California. During the same period, do-
mestic migration also decreased from about 33,000 net in-migration in 
2001 to 62,000 net outmigation in 2006, i.e., there were 62,000 more 
people moving out of Southern California to the rest of the nation in 
2006 than vice versa. 

The reversal in domestic migration occurred when the job market in 
the region was actually improving and performing a little better than 
the rest of the nation (as discussed in the Employment Section). The 
turnaround in domestic migration could be due to the widening gap 
of cost of living between the region and the rest of the nation, and 
the overall economic recovery in the rest of the nation. For example, 
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between 2000 and 2006, overall cost of living as measured by the con-
sumer price index rose by 23 percent in the region compared to the 
national average of 17 percent.2 An important factor contributing to the 
widening gaps of cost of living is the relatively higher housing prices in 
the region. Between 2000 and 2006, median housing price jumped by 
160 percent in the region while it increased less than 40 percent in the 
nation (see Figure 15 page 28). 

Figure 2

Population Growth by Types of Source
1991-2006
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In 2006, population growth in the region of 1.2 percent was slightly lower 
than that of the rest of the state (1.3 percent) in contrast to the previous 
track record of faster growth. Though the region as a whole continued 
to grow faster than the nation, its three coastal counties (Los Angeles, 
Orange and Ventura) grew at slightly lower rates than the national aver-
ages for the past three years. The three inland counties (Riverside, San 
Bernardino and Imperial) continued to grow two to three times faster 
than the nation. Among the nine largest metropolitan regions in the na-
tion, Southern California experienced the second highest growth rate 

between 2000 and 2006 following only the Dallas region (see Figure 
122 page 145). 

Population growth in the region in 2006 accounted for 46 percent of 
the total increase in the state. Four of the top six California counties 
experiencing absolute population increase were in the SCAG region, in-
cluding Los Angeles (1st), Riverside (2nd), San Bernardino (4th) and Or-
ange counties (6th).3 Two neighboring counties of the SCAG region 
also made it into the top ten, San Diego (3rd) and Kern (7th). Another 
neighboring county, Santa Barbara, increased only about 4,400 people 
during 2006. During 2006, the region reached another milestone in its 
growth history. Specifically, both Riverside and San Bernardino coun-
ties surpassed 2 million residents while the City of Los Angeles reached 
the 4 million mark. 
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As to the rate of growth, the three inland counties achieved signifi-
cantly higher growth rates than the rest of the state (1.3 percent). Spe-
cifically, Imperial County achieved the highest growth rate of 3.4 per-
cent in the state in 2006, followed by Riverside County (3.3 percent) 
while the neighboring Kern County ranked third. 

Among the top ten fastest growing cities under 300,000 in the state 
in 2006 based on absolute change, seven were from the SCAG re-
gion including the top four: Fontana, Santa Clarita, Irvine, and Victor-
ville. In addition, the region also includes the top three fastest growing  
cities based on percentage change including Beaumont (21 percent), 
Imperial (17 percent) and Lake Elsinore (15 percent).4 

In 2006, the Inland Empire (Riverside and San Bernardino counties) 
captured almost half (47 percent) of the total population growth in 
the region, significantly higher than their share of only 22 percent of 
the region’s total population. Another 35 percent of the total growth 

in the region in 2006 took place in Los Angeles County, lower than its 
population share of 56 percent. 

As to the sources of population growth in the region between 2000 and 
2006, over half (55 percent) was due to natural increase, 44 percent was 
from net foreign immigration and only 1 percent from net domestic mi-
gration (Figure 3). Within the region, natural increase, foreign immigra-
tion and domestic migration contributed differently to the population 
growth among different counties (Figure 4). Overall, natural increase 
contributed much more significantly to the growth in the three coastal 
counties (Los Angeles, Orange and Ventura) and Imperial than the Inland 
Empire (Riverside and San Bernardino) where net domestic inmigration 
played a more significant role. While migration to the coastal counties 
consisted exclusively of foreign immigrants, migration to the Inland 
Empire was primarily domestic migrants who moved within the region 
(i.e. intra-regional migration), particularly from Los Angeles County. 

Figure 3

Population Growth by Types of Source 
2000-2006

Natural Increase 55%

Source: California Department of Finance

Net Domestic Migration 1%

Net Foreign Immigration 44%
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Figure 4

Population Growth - Types of Source by County, 2000-2006
(Annual Average)  
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Demographic Dynamics
There are five important demographic dynamics at work in Southern 
California. They include the continuing change in the ethnic composi-
tion, longer settlement of the immigrant population, disproportionately 
higher but declining share of the nation’s immigrant (legal or unauthor-
ized) population, growing share of immigrants’ second generation and 
the aging of the overall population. These five dynamics are interrelated 
and together they have significant implications for the future perfor-
mance potential of Southern California. All five dynamics continued 
through 2006. As a result of these dynamics, the nativity, ethnic com-
position and age structure of the population in the region today diverge 
widely from that of the nation.5 The following provides a summary of 
the demographic dynamics that were discussed in further detail in the 
2005 Report and the 2006 Report guest essay (with the exception of 
the dynamics on unauthorized immigrants that are introduced for the 
first time in this report).6 

As to the transformation in ethnic composition, the share of the His-
panic population reached 44 percent in 2006, about a 4 percentage 
point increase from 2000 and a dramatic jump from only 10 percent 
in 1960 (Figure 5). The share of the Asian population increased from 
2 percent in 1960 to almost 12 percent in 2006. Since 1960, the share 
of the non-Hispanic White population declined from about 80 to 39 
percent in 2000 and 35.5 percent in 2006. The share of the African 
American population in the region was just below 7 percent in 2006. 
Since 2000, the vast majority (80 percent) of the growth in the region 
were Hispanics. 7 

Figure 5

Population by Race and Ethnicity
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An important demographic dynamic is that the region’s immigrant popu-
lation has achieved longer settlement which has important implications 
for its overall level of socioeconomic well-being. In 2006, about 31 per-
cent (5.5 million) of the region’s total population were foreign-born 
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and they represented about 15 percent of the immigrants in the na-
tion, markedly higher than the region’s share of the total population 
in the nation at only 6.1 percent. Recent immigrants to the U.S. have 
increasingly pursued economic opportunities in areas where fewer im-
migrants had lived previously. As a result, Southern California’s share 
of immigrant arrivals dropped from about 25 percent to 10 percent be-
tween 1990 and 2006. As to the share of the total population in the re-
gion, new immigrants increased from 4 percent in 1970 to 14 percent 
in 1990 then decreased to 11 percent in 2000, while the share of the 
settled immigrant population (arrived U.S. more than 10 years ago) in-
creased continuously from just below 6 percent in 1970 to 20 percent 
in 2000. The level of socioeconomic well-being (e.g., educational at-
tainment, household income, poverty rate, homeownership rate, etc.) 
of the immigrant population improves noticeably with the length of set-
tlement.8 The maturing settlement of the immigrant population could 
bring positive performance outcomes for the region’s future, particu-
larly with supportive public policies. 

The growing share of settled immigrants also results in a growing share 
of the immigrants’ second generation in the region, i.e. U.S.-born resi-
dents with at least one foreign-born parent. Currently, about 23 percent 

(or 4.3 million) of the population in the region belongs to the immi-
grants’ second generation.9 Among the total child population in the re-
gion, more than 45 percent belongs to the immigrants’ second gen-
eration. Accordingly, the educational and occupational attainment of 
immigrants’ second-generation, particularly children, will significantly 
impact the region’s future performance.

Since 1990, unauthorized immigrants have been growing rapidly at the 
national level (Figure 6). Between 1990 and 2004, estimates of unau-
thorized immigrants in the nation grew from 3.6 million to 10.4 million. 
During this period, unauthorized immigrants grew from 1.6 million to 
2.45 million in California, a 50-percent increase. However, they grew 
from 2 million to 7.9 million in the rest of the nation, almost four-fold. 
Since 1990, unauthorized immigrants have also expanded their migra-
tion network outside the traditional gateways such as Southern Cali-
fornia, similar to their legal counterpart. In 2004, California’s estimated 
2.45 million unauthorized immigrants accounted for about a quarter of 
the national total, a significant decline from 42 percent in 1990. 

Figure 6

Estimated Unauthorized Immigrants
(California vs. Rest of U.S.)
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Source: Passel, J. S. 2005. Unauthorized Immigrants, Pew Hispanic Center
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In the SCAG region, there were close to 1.5 million unauthorized im-
migrants in 2004, about 60 percent of the state total and 15 percent of 
the national total. The population share of unauthorized immigrants in 
the region at 8.4 percent was significantly higher than the rest of the 
state (5.4 percent) and the national average (3.6 percent). Unauthor-
ized immigrants in the region were concentrated mainly in Los Angeles 
County, with a total of 1 million and accounting for 10 percent of the 
county’s population (Figure 7). 

Figure 7

Estimated Unauthorized Immigrants, 2004
(Number and Share of County/Region Population) 
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Unauthorized immigrants have distinct characteristics when compared 
with their legal counterpart and the natives. Using Los Angeles County 
as an example, first, the vast majority (72 percent) of unauthorized im-
migrants were in their prime working age between 18 and 49 years old 
in contrast to only 34 percent for the U.S. born. Unauthorized immi-
grants had higher labor force participation rates particularly for males 

at 94 percent. In addition, unauthorized immigrants had much lower 
educational attainment with only 42 percent having at least a high 
school education versus 62 percent for legal immigrants and 92 per-
cent for the native-born. Consequently, the average incomes for unau-
thorized immigrant families at $26,300 were significantly lower than 
the U.S. born families at $50,300 (Figure 8). 

Figure 8

Comparison among U.S. Born, Legal and Unauthorized Immigrants for
Los Angeles County, 2004 

U.S. Born Legal Immigrants Unauthorized 
Immigrants

Population Share of  34% 49% 72%

18-49 Years

Labor force participation 81% 83% 94%

(male)

Labor force participation 72% 58% 61%

(female)

Education: high school 92% 62% 42%

graduate or above

Family income $50,300 $39,700 $26,300

(average)

Source: Fortuny, K., & Jeffrey Passel, 2007. The Characteristics of Unauthorized Immigrants in California,

Los Angeles County, and the United States, the Urban Institute  
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As to the aging of the overall population, the median age continued to rise 
over time as in the rest of the nation (Figure 9). Median age increased 
from 30.7 in 1990 to 32.2 in 2000 and 33.5 in 2006.10 In 2006, the 
region continued to be younger than the state (34.4) and the nation 
(36.4). Among the nine largest metropolitan regions in the nation, the 
SCAG region continued to be the second youngest in terms of median 
age, following the Dallas region (33.2) with Boston the oldest (38.2). 
The growing share of the immigrants’ second generation contributed 
to the slower pace of aging process in Southern California than in the 
rest of the nation. The share of people 65 years and over in the region 
increased slightly from 9.6 percent to 10.2 percent between 2000 and 
2006. However, with the aging of the baby boomer generation, the popu-
lation 65 years or older in the region is expected to increase by 2.3 million 
to a total of 4.1 million, about 16 percent of the total population in 2035 
(Figure 10).11 

Figure 9
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Figure 10
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In 2006, the logistics sector provided 
about 620,000 jobs, or one in twelve jobs 
in the region.  
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T h e  E c o n o m y

Employment

Total Employment

Why is this important?

The number, types and wage level of employment in large part deter-
mine our region’s economic activities and well-being. Income gener-
ated through employment accounts for about 70 percent of the total 
personal income in the region.1

How are we doing? 

In 2006, despite a weakening housing sector, the region’s job market con-
tinued to show a broad-based expansion over the previous year (Figure 
11). After gaining about 131,000 jobs (or 1.9 percent) in 2005, total 
wage and salary jobs in the region grew by more than 156,000 (2.2 per-
cent) during 2006. The increase in 2006 was the highest since 2000 in 
terms of number of jobs as well as rate of growth.

Figure 11

Wage and Salary Employment
(Change from Previous Year)
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Source: California Employment Development Department

The year 2006 was also the third consecutive year since 2000 that job 
gains took place at the national level. Since the end of 2001, growth 
of the real gross domestic product (GDP) has been recovering. After 
dropping from 3.7 percent in 2000 to 0.8 percent in 2001 due to the 
recession, real GDP increased at an accelerated pace from 1.6 percent 
in 2002 to 3.6 percent in 2004 then slowing somewhat to 3.1 percent 
in 2005. During 2006, GDP growth further moderated to 2.9 percent, 
just below the 3-percent average generally during an economic expansion 
period (Figure 12). 
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Figure 12

Real Gross Domestic Product (GDP), U.S.
(Percent Change from Previous Year)
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Between 2005 and 2006, gasoline prices surged almost 25 percent. An 
increase in energy prices slows economic growth in the short run primarily 
through its effects on spending, or aggregate demand. Because the United 
States imports most of its oil, an increase in oil price will lead to reduc-
tions in domestic spending. At the same time that higher oil prices slow 
economic growth, they also create inflationary pressures that could fur-
ther reduce the demand.

Gains in real GDP in 2006 were due primarily to the continuing growth 
in consumer spending and private investment, though at lower rates 
than that in the previous period. Real consumer spending increased 
by 3.1 percent between 2005 and 2006, slightly less than the 3.2 per-
cent gain during the previous period.2 As to the private non-residential 
investment, it expanded by 6.6 percent after a 7.1 percent increase 
in 2005. Private residential investment, however, suffered a 4.6 per-
cent decline in 2006 in contrast to the 6.6-percent increase in 2005. 
From 2005 to 2006, productivity growth slowed from 1.9 percent to 1 

percent. In 2006, even with the slightly lower growth rate of real GDP 
than in 2005, the lower rate of productivity growth resulted in a slightly 
higher rate of job growth.

In 2006, the region achieved a slightly higher rate of job growth (2.2 per-
cent) than the rest of the state (1.5 percent) and the nation (1.8 percent) 
(Figure 13). Between 2000 and 2006, the SCAG region performed 
better every year in job growth rates relative to the rest of the state and 
the nation (Figure 14). Between 2005 and 2006, the nation added al-
most 2.5 million jobs and since early 2005 its job base expanded from 
the pre-recession (2000) level. Total jobs for the rest of California fi-
nally expanded from the pre-recession (2000) level during 2006.
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Figure 13

County '90 '00 '04 '05 '06 Number % Number %

Imperial 44.9 50.4 51.3 53.0 56.7 1.7 3.3 3.7 7.0

Los Angeles 4,149.5 4,079.8 4,004.1 4,031.6 4,100.2 27.5 0.7 68.6 1.7

Orange 1,179.0 1,396.5 1,463.4 1,496.5 1,525.5 33.1 2.3 29.0 1.9

Riverside 321.7 466.5 557.4 593.1 624.5 35.7 6.4 31.4 5.3

San Bernardino 413.4 543.6 621.3 647.1 663.9 25.8 4.2 16.8 2.6

Ventura 247.0 294.3 306.9 313.7 320.7 6.8 2.2 7.0 2.2

REGION 6,355.5 6,831.1 7,004.4 7,135.0 7,291.5 130.6 1.9 156.5 2.2

Rest of California 6,507.9 8,065.6 7,895.4 8,040.9 8,158.5 145.5 1.8 117.6 1.5

California 12,863.4 14,896.7 14,899.8 15,175.9 15,450.0 276.1 1.9 274.1 1.8

U.S. 109,403.0 131,785.0 131,435.0 133,703.0 136,174.0 2,268.0 1.7 2,471.0 1.8

Wage and Salary Employment 
(Thousands)

'04-'05 '05-'06

Source: California Employment Development Department and Council of Economic Advisers

Figure 14

Employment Change
(Annual Average)
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All the national trends discussed above also affected the job market in 
Southern California. In addition, between 2000 and 2005, housing-
related sectors contributed much more significantly to the job growth 
and economic expansion in the SCAG region than in the rest of the na-
tion (Figure 15). Specifically, during this period, the impacts from both 
housing wealth (due to higher home equity) and housing construction 
on job growth were disproportionately higher in the region than in the 
rest of the nation. However, between 2005 and 2006, housing sector 
slowed significantly at the regional and national levels. Between 2000 
and 2006, Southern California also experienced higher rates of pop-
ulation growth than the rest of the nation, which contributed to job 
growth in sectors such as retail trade, education and health care.
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Figure 15

Building Permit and Home Price 
(Percent Change)
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Within the region, every county expanded its payroll jobs in 2006. For 
the first time during this decade, Los Angeles County became the region’s 
leading job generator in 2006, adding 69,000 jobs (or 1.7 percent growth 
rate) and accounting for 44 percent of the total job increase in the region. 
This represented a sharp acceleration from only 28,000 job increase 
(0.7 percent) in 2005 (Figures 16 and 17). However, total payroll jobs 
in Los Angeles County in 2006 were still 50,000 below its 1990 level. 
Job growth was concentrated in the professional and business services, 
retail trade, logistics, and leisure and hospitality sectors.

Jobs in the Inland Empire (Riverside and San Bernardino counties) 
increased by 48,000 (or 3.9 percent) in 2006, noticeably less than the 
62,000 job increase (5.2 percent) during the previous period. Riverside 
County, adding 31,400 jobs in 2006, continued to achieve a phenom-
enal growth of 5.3 percent though somewhat lower than the 6.4 per-
cent growth in 2005. Job gains in Riverside County were concentrated 

in professional and business services, construction, leisure and hospi-
tality and logistics. San Bernardino County, however, saw its job growth 
slowing significantly from 4.2 percent in 2005 to only 2.6 percent in 
2006 with 17,000 new jobs concentrated in logistics, professional and 
business services and retail trade. 

Figure 16

Employment Change by County
(Thousands of Jobs)
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In Orange County, after gaining 33,000 jobs (or 2.3 percent) in 2005, 
total payroll job growth slowed slightly to 29,000 (or 1.9 percent) in 
2006. Between 2001 and 2004, financial activities were the top new 
job generator in Orange County each year. However, from 2005 to 
2006, there was almost no job increase in the financial activities sector. 
Professional and business services sector was the top job generator in 
the county, adding more than 10,000 new jobs in 2006. 

In Ventura County, total payroll jobs added almost 7,000 (2.2 percent) 
in 2006, similar to the performance during the previous period. Finally, 
Imperial County’s payroll jobs increased by 3,700 (7 percent) in 2006, 
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a major improvement from the 3.3 percent increase in the previous pe-
riod. Job growth took place primarily in the agricultural, government, 
and professional and business services sectors. 

Figure 17

Employment Change by County
(Percent)

-2

-1

0

1

2

3

4

5

6

7

8

Imperial Los Angeles Orange Riverside San
Bernardino

Ventura

(P
er

ce
nt

)

'01-'02 '02-'03 '03-'04 '04-'05 '05-'06

Source: California Employment Development Department and Council of Economic Advisers

Employment by Sector

Why is this important?

Different economic sectors have different levels of wages as well as 
future growth potential in employment and income. Composition of 
occupations also varies among the different economic sectors. A more 
diversified regional economy will be less vulnerable to turbulent envi-
ronments, such as recessions or disasters. 

How are we doing?3

Between 2000 and 2006, total payroll jobs in the region increased from 
6.8 million to 7.3 million. Among the sectors, professional and busi-
ness services was the largest generating more than 1 million jobs. 

In 2006, all of the region’s twelve major economic sectors achieved job in-
creases with the exception of manufacturing that experienced a very slight 
loss (Figure 18). The top five job generators in 2006 included profes-
sional and business services, construction, leisure and hospitality, retail 
trade and logistics. 

The professional and business services sector includes, for example, ad-
ministrative support, legal, accounting, architecture, engineering, ad-
vertising and consulting services. It was the top job producer in 2006, 
increasing almost 40,000 jobs (3.9 percent). This more than doubled 
the gains of 15,000 jobs (1.6 percent) in 2004, after two consecutive 
years of combined losses of 10,000. About a third of the job gains in 
this sector were in employment services. 

The construction sector added another 23,000 jobs in 2006, much 
lower than the average increase of 30,000 during the previous two 
years. Only 27 percent of the increase in 2006 took place in the In-
land Empire compared to 40 percent in 2005. The rate of growth of 
almost 6 percent, though less than the 7.4 percent growth in 2005, 
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was still the highest among the twelve sectors followed by the profes-
sional and business services (3.9 percent), and leisure and hospitality 
(3.1 percent).

Figure 18

Employment Change by Selected Sectors, (2001-2006)
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After increasing 14,000 (2 percent) in 2005, the leisure and hospi-
tality sector added another 21,500 (3.1 percent) jobs in 2006. Retail 
trade increased by more than 17,000 jobs (2.2 percent) in 2006, less 
than the average gains of 23,000 during the previous two years. As the 
housing market cooled down, gains in retail trade employment were re-
duced as related to furniture, building materials and garden equipment 
supplies. Retail trade is primarily a population-serving sector. With an 
increase of about 2 million residents since 2000, retail trade has been 
growing steadily throughout the recession and recovery.

The logistics sector includes transportation, warehousing and whole-
sale trade that have particularly strong ties to the region’s international 

trade activities. Transportation and warehousing includes truck, rail 
and air transportation, couriers and messengers, support services for 
transportation, and warehousing and storage. In 2006, the logistics 
sector provided about 620,000 jobs, or one in twelve jobs in the re-
gion. Among the total logistics jobs in the state, more than 54 percent 
were in Southern California. In 2006, the logistics sector added almost 
17,000 jobs (2.8 percent), continuing to expand at a faster pace after 
its recovery in 2004. 

Financial activities sector added only 8,000 jobs (or 1.8 percent) in 
2006, moderating continuously from the gains of 24,000 (5.8 percent) 
in 2003 and 12,000 (2.7 percent) in 2005. Specifically, job growth in 
financial activities sector in Orange County almost stopped in 2006 
after consecutive increases of an average of 7,500 per year since 
2000. Growth in the financial activities sector also slowed in the In-
land Empire counties, reducing its rate of growth from 7.1 percent to 
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5.9 percent from 2005 to 2006. These counties tend to be tied more 
closely to the housing market (than Los Angeles County) that con-
tinued to cool down in 2006. 

Job gains in the health care sector reached 13,000 in 2006, doubling 
the amount in the previous period. Much of the gains experienced in 
2006 were in outpatient health care service employment. Job growth 
in the government sector (excluding education) slowed somewhat from 
7,680 to 6,500.

The two sectors that shifted from job losses to gains from 2005 to 2006 
were the information and public education. After losing 5,400 jobs (2 
percent) in 2005, the information sector gained 1,600 jobs (0.6 per-
cent) in 2006. The public education sector also turned a loss of 1,280 
jobs in 2005 to a gain of 4,300 in 2006.

Manufacturing Sector

Between 2000 and 2003, manufacturing employment at the national 
level dropped from 17.2 to 14.3 million, a loss of almost 3 million jobs. 
Between 2003 and 2006, it only lost 165,000 jobs. In the SCAG re-
gion, it has lost more than 330,000 manufacturing jobs since 1990, 
most of them (280,000) in durable manufacturing. Between 1990 and 
1993, the manufacturing sector in Southern California lost an average 
of 56,000 jobs per year (Figure 19). After some recovery from 1994 to 
1998, it began to decline again. Since 2004, losses in manufacturing 
began to stabilize. In 2006, the region lost 5,400 (0.7 percent) manu-
facturing jobs, the lowest loss since 1998. It should be noted that in 
2006, the region continued to be the largest manufacturing center in 
the nation followed by Chicago and Detroit.

Figure 19

Manufacturing Employment Change
(Annual Average)
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Unemployment 

Why is this important?

Unemployment significantly impacts the economic and social well-
being of individuals and families. Groups with higher unemployment 
rates will naturally have higher poverty rates. Places with higher unem-
ployment rates require higher levels of public assistance.

How are we doing?

In 2006, the region achieved its lowest unemployment rate (4.6 percent) 
since 1980. Equally important, the region finally closed its unemploy-
ment rate gap with respect to the national average. During the 1990s, 
unemployment rates in the region were much higher than that in the 
nation. From 2005 to 2006, the unemployment rate in the region de-
clined further from 5 percent to 4.6 percent. During the same period, 
the unemployment rate fell from 5.1 to 4.6 percent nationally, while it 
decreased from 5.4 to 4.9 percent in the state (Figure 20).
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Figure 20

Unemployment Rate
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In 2006, unemployment rate declined in every county in the region. No-
tably, the unemployment rate in Los Angeles County dropped from 5.3 
to 4.7 percent (Figure 21). Unemployment rates in the Inland Empire 
changed little particularly in Riverside County, from 5.1 to 5 percent. Im-
perial County has historically experienced much higher unemployment 

rates than the rest of the region (Figure 22). In 2006, its unemploy-
ment rate at 15.3 percent represented an improvement from the 17.4 
percent just two years ago. At 3.4 percent, Orange County continued 
to have the lowest unemployment rate in the region in 2006 and one of 
the lowest in the nation. Ventura County’s unemployment rate at 4.3 
percent was the second lowest in the region. 

Figure 21

Unemployment Rate by County
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Figure 22

Unemployment Rate - Imperial County
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Average Wage per Job

Why is this important?

The average wage per job provides an indication of the overall quality 
of jobs available in the region. Higher average wage per job contributes 
to higher per capita income.

How are we doing?

Based on preliminary data, the real average wage per job (after adjusting 
for inflation) in the region was $46,414 in 2006, an increase of 0.31 per-
cent from 2005 (Figure23).4 The information sector continued to have 
the highest average wage per job ($78,420) followed by financial activi-
ties ($73,780), while the leisure and hospitality sector had the lowest 
average wage per job ($24,690) followed by retail trade ($29,580). 

Figure 23

Real Average Wage Per Job
(2006 Dollars)
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Between 2000 and 2006, real average wage per job was somewhat 
stagnant at the national, state and regional levels. In 2006, the real av-
erage wage per job in the region was only slightly above its 2000 level 
(Figure 24). 

RB-AR53047



34 / The Economy

Figure 24

Growth of Real Average Wage Per Job 
(2000 as the Base Year=100)
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Within the region, Ventura and Orange counties accomplished the most 
improvements in their real average wages per job between 1969 and 
2006, increasing by 23 and 18 percent respectively. During the same 
period, the real average wages per job in Riverside and San Bernardino 
counties remained almost unchanged. In 2005, Orange County had the 
highest average wage per job while Imperial had the lowest (Figure 25). 

Figure 25

Real Average Wage Per Job
(2006 Dollars)
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Based on statewide data, median hourly wage has been closely cor-
related with the worker’s educational attainment. Since 1989, only 
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workers with at least a bachelor’s degree have been able to achieve 
steady increases in their median hourly wages (Figure 26). In 2006, the 
median hourly wages for workers without a bachelor’s degree remained 
essentially the same as their respective 1989 levels.5

Figure 26

California Median Hourly Wage by Educational Attainment
(2006 Dollars)  
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In 2005 (the most current year where comparative data for metro-
politan regions are available), the SCAG region ranked last in average 
wage per job at about $44,277 among the 9 largest metropolitan re-
gions (see Figure 123 page 146). The San Francisco Bay Area managed 
to achieve the highest increase (2.7 percent) in 2005, and continued 
to have the highest average wage per job at approximately $58,800 in 
2005, followed by the New York region at about $56,000. 

In 2005, only five of the nine metropolitan regions achieved higher real 
average payrolls per job than their respective 2000 levels (see Figure 
124 page 146). Between 2000 and 2005, the Washington D.C. region 
achieved the best performance with an almost 6 percent increase, fol-
lowed by the Chicago and Philadelphia regions. The SCAG region had 

an average performance with only a 0.4 percent increase. During this 
period, the San Francisco Bay Area lost the most ground with its 2005 
income dropping 6 percent below its 2000 level.

Prior to 1990, the SCAG region maintained an average wage per job 
almost the same as the average of the 17 largest metropolitan regions 
(Figure 27). Between 1990 and 2000, it declined relative to the av-
erage of the 17 largest metropolitan regions from about 100 percent 
to 89 percent. During the recent recession (particularly between 2000 
and 2003), several of the largest metropolitan regions, including San 
Francisco Bay Area, New York and Boston, suffered much larger losses 
in average wage per job than the SCAG region. Hence, from 2000 to 
2005, the average wage per job in the SCAG region relative to the av-
erage of the 17 largest metropolitan regions improved somewhat from 
about 89 percent to 92 percent. 
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Figure 27

SCAG Region vs. 17 Largest Metropolitan Regions
(Average Payroll Per Job and Per Capita Personal Income)
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Income 

Why is this important?

Real personal income per capita (with inflation adjustment) is one of 
the most important indicators of economic well-being. An increase in 
real per capita income is generally associated with improving social and 
economic indicators such as reduced poverty and an increase in educa-
tional attainment. Median household income reflects the well-being of 
households that are in the median position – their incomes are higher 
than half of the total households but lower than the other half. Total 
personal income provides an indication of an area’s consumption ca-
pacity as well as the strength of its economy. 

How are we doing?

Since 1992, per capita income in the region has been tracking closely 
that of the nation (Figure 28). In 2006, due to continued economic 

recovery and expansion, real personal income per capita in the region 
increased by 1.3 percent to reach $36,614, while it also increased for 
the nation (1.9 percent to reach $36,276) as well as the state (1.5 per-
cent to reach $38,956) (Figure 29). The increases were generally par-
allel with the improvements in the job market. 

Figure 28

Real Personal Income Per Capita
(2006 Dollars) 
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Figure 29

Growth of Real Personal Income Per Capita
(Annual Average)
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Despite the gains in 2006, real per capita income increased only 1.5 
percent in the region between 2000 and 2006 due to the consecutive 
declines in 2002 and 2003 (Figure 30). In 2006, real per capita income 
for the state was the same as its 2000 level.

Figure 30

Growth of Real Personal Income Per Capita 
(2000 as the Base Year = 100)
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Among the 17 largest metropolitan regions in the nation, the SCAG re-
gion ranked 16th in terms of per capita income in 2005 just ahead of the 
Atlanta region (see Figure 125 page 147). Over the past three decades, 
the SCAG region’s per capita income ranking dropped from the 4th 
highest in 1970 to 7th highest in 1990 and 16th place in 2000. Since 
1982, the SCAG region’s per capita personal income has been below 
the average of the 17 largest metropolitan regions, and the gap had 
widened until 2000. In 2005, per capita personal income in the SCAG 
region was 86 percent of the average of the 17 largest metropolitan re-
gions, improving noticeably from the lowest level of 83 percent in 2000 
(see Figure 27 page 36). 

In 2005, only two of the nine metropolitan regions achieved higher 
real per capita income than their respective 2000 levels (see Figure 
126 page 147). Between 2000 and 2005, the Washington D.C. region 
achieved the best performance with an almost 5 percent increase, fol-
lowed by the Philadelphia region with a 3 percent improvement. The 
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SCAG region had an average performance in 2005 just below its 2000 
level. During this period, the San Francisco Bay Area lost the most 
ground with only 94 percent of its 2000 level in 2005.

From 2004 to 2005, real personal income per capita changed slightly 
in Orange and Imperial counties while it stayed almost the same in the 
remaining four counties in the region (Figure 31). Per capita income 
in Imperial County declined by 1.5 percent in 2005 while it increased 
by 1.1 percent in Orange County. In 2005, the real per capita incomes 
in Imperial and Riverside counties were still lower than their respec-
tive 1990 levels. In the region, Orange County continued to have the 
highest per capita personal income ($44,453) in 2005 while Imperial 
County had the lowest ($21,899).

Figure 31

Real Personal Income Per Capita by County
(2006 Dollars)
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Total Personal Income

Between 2000 and 2005, the SCAG region performed at a better level in 
its growth of total personal income than the per capita personal income. 
During this period, SCAG region’s share of the total personal income in 
the nation increased by 0.22 percent, following the Washington D.C area 
(0.24 percent). Among the nine largest metropolitan regions in the nation, 
five experienced declining shares during the five year period (see Figure 
127 page 148). The San Francisco Bay Area suffered the worse perfor-
mance with a sharp decrease of almost 0.5 percent in its share, while 
the New York region experienced a decline of 0.41 percent. However, 
during the 1990s, the SCAG region suffered the largest loss in its na-
tional share of 0.76 percent while the San Francisco Bay Area attained 
the largest gain of 0.62 percent. Among the large metropolitan regions, 
because the SCAG region generally had one of the highest population 
growth rates, it would generally rank lower when comparing based on 
per capita instead of total personal income.
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Household Income and Earnings

Household income includes income from all sources for all members of 
the household. Nationally, real median household income at $48,201 in 
2006 was slightly higher (0.7 percent) than the 2005 level at $47,845.6 
In California, real median household income in 2006 at $56,645 was 
1.7 percent higher than the previous year. In 2006, real median house-
hold income in the region at $55,678 represented a 2.6 percent in-
crease from 2005. Nevertheless, it was 4 percent below the 1999 level. 
Between 1999 and 2006, real median household income declined in 
every county within the region, as well as at the state and national 
levels (Figure 32). During the 1990s, real median household income in 
the region also declined slightly contrary to the national trend.7 

Figure 32

Median Household Income 
(2006 Dollars)

0

10

20

30

40

50

60

70

80

Imperial Los Angeles Orange Riverside San
Bernardino

Ventura REGION California U.S.

(T
ho

us
an

ds
 o

f 
D

ol
la

rs
)

'99 '05 '06

Source: U.S. Census Bureau, Current Population Survey (for U.S. only), 2000 Census, 2005 and 2006 American Community Survey  

Within the household income, earnings from work represent the largest 
component. Earnings are the sum of wage and salary income and self-
employment income. The 2006 American Community Survey (ACS) 
showed that 82 percent of aggregate household income came from 

earnings, however, earnings trends do not necessarily follow the income 
trends. In the region, while median household income in 2006 rose by 
2.6 percent, the real median earnings of men and women who worked 
full-time, year-round declined by 4 percent and 3 percent, respectively. 

Income Inequality

One way to measure income inequality is through the household in-
come ratios among households at different percentiles. For example, 
the income level for the 90th percentile indicates how the highest in-
come group fared in a given year while the 10th percentile indicates 
the lowest income group. The 90th percentile is the level of income 
for a given area that 90 percent of households are beneath. The 10th 
percentile is the level of income that 10 percent of households are 
beneath. At the national level, income inequality has been increasing 
steadily since 1969 (Figure 33). Between 1979 and 1999, the SCAG 
region generally had a slightly higher income inequality than the nation 
when comparing household income ratios.8 In 2006, income inequality 
at the national level continued to widen. For example, the very rich 
households (90th percentile) in 2006 had an income just over 11 times 

RB-AR53053



40 / The Economy

that of the income for the very poor households (10th percentile), an 
increase from just over 10 times in 1995.9 

Figure 33

Household Income Ratios, U.S.
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Poverty

Why is this important?

The poverty rate measures the proportion of a population that has an 
income below the poverty line and therefore lacks the economic re-
sources needed to support a minimum acceptable standard of living. 
The poverty line is adjusted for family size. Poverty not only results in 
current economic hardship, but also limits an individual’s and fam-
ily’s future development opportunities. A higher poverty rate is both 
a cause, as well as an outcome, of lower educational attainment and 
higher unemployment rates. The extent of poverty also reflects the 
need for various kinds of public assistance. Poverty among children is 
of particular concern. Poverty in childhood is associated with a higher 
risk for dropping out of school, poor health, teenage pregnancy and a 
long-term economic disadvantage as adults. 

How are we doing?

In 2006, a family of four (including two children) earning less than 
$20,444 a year was classified as living in poverty, compared with 
$15,769 for a family of three with one child; $13,500 for a household 
of two with no children; and $10,488 for unrelated individuals.10 Be-
tween 2005 and 2006, the poverty rate for all people lowered slightly 
at the national, state and regional level. Nationally, the poverty rate of 
12.3 percent in 2006 was slightly down from 12.6 percent in 2005. In 
California, the poverty rate for all people at 13.2 percent in 2005, a 
slight decrease from 13.3 percent in 2005. 

In the SCAG region, 13.6 percent of residents lived in poverty in 2006, a 
slight reduction from 2005 (14 percent) though continuing to be slightly 
higher than that of the state (13.2 percent) and the nation (13.3 percent)
(Figure 34). In addition, 19.2 percent of children under 18 were below 
the poverty line in 2006, a slight decline from 2005 (19.7 percent) 
(Figure 35). The poverty rate was highest for female-headed households 
with children under 18 years old (32 percent), and lowest for married 
couple families (6.7 percent).11 In 2006, Orange County continued to 
maintain the lowest poverty rate for all residents within the region of 9.7 
percent while Imperial County experienced the highest at 18 percent. 
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Figure 34

Persons Living in Poverty
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Figure 35

Children Under 18 Living in Poverty
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Within the region, African American and Hispanic residents experi-
enced significantly higher poverty rates than their non-Hispanic White 
and Asian counterparts. Specifically, 20 and 19 percent of African 

American and Hispanic residents respectively lived in poverty in 2006 
compared to only 10 percent of Asian and less than 8 percent of non-
Hispanic white residents (Figure 36). 

Figure 36

Persons Living in Poverty by Race/Ethnicity, 2006 
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In 2006, the SCAG region continued to have the highest poverty rate 
(13.6 percent) for all people among the nine largest metropolitan re-
gions in the nation followed by the Detroit region (13.1 percent), while 
the Washington D.C. region achieved the lowest poverty rate of only 
7.7 percent (see Figure 128 page 148). 

Taxable Sales

Why is this important?

Taxable sales provide important revenue sources for state and local 
governments and special districts. While employment and income are 
measures on the production side, taxable sales measures the level of 
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consumption activities. Taxable sales tend to follow closely with trends 
in personal income, job market and consumer confidence. 

How are we doing?

In 2006, total taxable sales in the region were estimated to increase by 
about 6.7 percent from 2005, slowing down from the 8 percent growth 
between 2004 and 2005 (Figure 37).12 Nevertheless, the 6.7 percent 
rate of growth was still somewhat higher than the average (6 percent) 
during the past ten years.

From 2000 to 2002, total taxable sales in the region increased by only 
about 2 percent per year. The wealth effects due to significant increases 
in home equity, particularly during 2003 and 2004, contributed to the 
accelerated growth in taxable sales. During these two years, total taxable 
sales in the region grew 2 to 3 percent above the growth rate of its total 
personal income. The three inland counties within the region, supported 
by faster population growth, all achieved more than 10 percent growth 
in their taxable sales in 2006, almost doubling the corresponding rates 
for the three coastal counties. Imperial County (12.5 percent) had the 

highest rate of growth in taxable sales in 2006 followed by San Bernar-
dino (10.5 percent) and Riverside (10.3 percent) counties. 

Figure 37
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International Trade 

Why is this important?

International trade includes export and import activities that create 
job opportunities and bring income into the region. Though exporting 
goods produced in Southern California generates higher net economic 
benefits for the region, imports can create economic benefits too. The 
region’s role as a major transshipment center linking domestic and 
global markets is also of national and international significance. 

How are we doing?

Between 2005 and 2006, total trade through the Los Angeles Customs 
District (LACD) increased from $348 billion to $399 billion (or 15 
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percent), a new record level. This almost doubled the rate of growth 
during the previous period (Figure 38). Among the $51 billion increase, 
$39 billion was from imports, and another $12 billion from exports. 

Among the $399 billion in trade passing through the LACD, imports 
accounted for 77 percent, exports 23 percent. In 2006, among the $90 
billion exports out of the LACD, 46 percent ($41 billion) was by air 
and the rest 54 percent was by sea. Exports by air are generally smaller 
and higher value goods. On the other hand, among the $309 billion 
imports into the LACD, 87 percent were by sea with the other 13 per-
cent by air.

Figure 38

Exports and Imports - LA Customs District
(Current Dollars) 
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The region’s prominence in international trade has been fostered 
through its large domestic market, global ties through its growing Asian 
and Hispanic communities, strategic location, and excellent trade infra-
structure serving the rest of the nation. Total trade through the LACD 
increased from less than $40 billion in 1980 to $399 billion in 2006. 
The region’s direct employment in international trade also increased 

from about 175,000 in 1980 to 485,000 in 2006, which represents an 
increase of 35,000 jobs from 2005.13 Trade jobs are found in a variety of 
activities, including vessel operation, cargo handling, surface transpor-
tation (truck and rail), trade finance, freight forwarding, custom bro-
kerage, insurance, etc. 

Between 1980 and 2006, the share of the LACD’s trade value of the 
U.S. total grew from about 8 percent to its peak of 16 percent in 1993 
and then began declining to 13.8 percent in 2006. The share of the 
LACD’s export of the U.S. total was just below 9 percent in 2006 while 
its share of imports was close to 17 percent (Figure 39). In 2006, the 
LACD retained the number one ranking in the U.S in terms of total 
trade value, followed by the New York ($295 billion) and Detroit ($238 
billion) customs districts. 

Figure 39

Exports and Imports - LA Customs District
(Percent of U.S.) 
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Between 1993 and 2006, the share of 
multi-family units with building permits 
increased from 20 percent to 36 percent.
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H o u s i n g

Housing Construction

Why is this important?

The magnitude of housing construction, population growth, and new 
households is a major determinant of housing prices. Different geo-
graphical distributions of new housing result in different needs for 
support infrastructure and services. The residential construction in-
dustry is also an important source of employment and corporate profit 
in the region. 

How are we doing?

From 2005 to 2006, the total number of building permits issued in the 
region fell by 14 percent from 91,000 units to 78,200 units that were just 

below the 2003 level (Figure 40). This was the largest annual decline 
since 1990. Notably, the decline was only within the single-family sector 
in which the number of permits dropped by 25 percent (or 16,600 units) 
in one year. Permits for multi-family units achieved a 15 percent (or 
3,700 units) increase but was still below the 2004 level. Between 1995 
and 2004, housing construction activities in the region experienced 
a major recovery. After reaching its peak of 93,700 units in 2004, the 
number of permits issued has declined for two consecutive years.

Figure 40
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Within the region, the decline in building permits was concentrated  
in the Inland Empire (Figure 41). Specifically, between 2005 and 
2006, the number of permits issued dropped by 9,000 units (26 per-
cent) alone in Riverside County concentrating in the single-family 
sector. It also decreased by 2,800 units (17 percent) in San Bernardino 
County. The performance of the three costal counties varied. While 
the number of permits issued fell by 2,100 units (or 47 percent) in 
Ventura County, it increased by 700 units (3 percent) in Los Angeles 

RB-AR53059



46 / Housing

County, and 1,100 units (15 percent) in Orange County concentrating 
in multi-family housing.

As to the distribution of permits within the region, the Inland Empire 
counties accounted for about half of the total permits issued in 2006, 
a decline from 58 percent in the previous year. In particular, Los An-
geles County led among the six counties in the total number of per-
mits issued (26,341), close to 34 percent of the regional total, followed 
closely by Riverside County (25,246 or 32 percent). 

Figure 41

Residential Building Permits by Housing Types, 2005-2006 
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Among the total permits issued in 2006, about 36 percent were for 
multi-family housing, an increase from 27 percent in 2005. Between 
1993 and 2006, the share of multi-family units was on an upward trend 
increasing from 20 percent to 36 percent, while the share of single family 
units declined from 80 percent to 64 percent (Figure 42). 

Within the region, there continued to be significant differences between 
the coastal and inland counties with respect to the share of multi-family 

housing permits. Specifically, in both Los Angeles and Orange counties, 
more than 60 percent of the building permits issues were in multi-
family though Ventura County’s share was only 34 percent. In the  
remaining three inland counties, 80 percent or higher of the total  
permits were for single-family housing construction. 

Figure 42

Composition of Residential Building Permits, 1985-2006
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Since 2000, the continuous increase of permit activities (except for 
2005 and 2006) and the recent slowdown in population growth have 
narrowed the gap significantly between housing supply and demand. 
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For example, yearly population in the region increased by about 
293,000 between 2000 and 2006 compared to only 195,000 between 
1995 and 1999, a rise of about 50 percent. However, annual building 
permits issued during the period from 2000 to 2006 were over 72,000, 
an 80 percent increase from about 40,000 units in the previous 5-year 
period (Figure 43). Hence, the ratio between population growth and 
new housing units with permits dropped markedly from 4.8 persons 
per unit (during the period between 1995 and 1999) to 3.4 persons per 
unit (during the period between 2000 and 2006), though still some-
what higher than the average household size of 3.1 persons per unit. 

Figure 43

Population Increase vs. Building Permits, 1985-2006  
(Annual Average)
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Total valuation of permits in 2006 reached almost $18 billion, a decline 
of $2.5 billion (22 percent). This was the first decline since 1994 and 
was primarily concentrated in single-family housing (Figure 44). 

Figure 44

Valuation of Residential Building Permits 
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Homeownership

Why is this important?

Owning one’s home has long been considered an important part of 
the American Dream. The equity generated from homeownership 
represents almost 45 percent of total household wealth.1 Homeown-
ership has also been an important pathway particularly for working-
class families to accumulate enough wealth to ascend into the middle 
class.2 Higher homeownership rates also help to improve neighborhood 
stability.

How are we doing?

From 2005 to 2006, homeownership rates increased very slightly at the 
regional and national levels, and remained unchanged at the state level. 
Since 2000, homeownership in the region has been increasing steadily to 
reach close to 57 percent, an increase of about 2 percentage points (Figure 
45). Within the region, every county achieved an increase in homeown-
ership during the six year period. Homeownership in Riverside County, 
though it decreased slightly by 0.5 percent from 2005, reached 69.2 
percent in 2006 and was still the highest in the region followed by 
Ventura County with 68.7 percent. Riverside and Ventura counties are 
the only two counties with homeownership higher than the national 
average at 67.3 percent. Between 2005 and 2006, there were notable 
increases in homeownership rate in San Bernardino County, from 65.1 
percent to 66.4 percent, approaching the national average. In 2006, 
Imperial County’s homeownership also reached over 60 percent for the 
first time. Homeownership in Los Angeles County increased from 47.9 
percent in 2000 to over 49 percent in 2006. However, it continued to 
have the lowest homeownership rate in the region.

Figure 45 
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Among the 9 largest metropolitan regions in the nation, the SCAG re-
gion continued to have the second lowest homeownership, just above 
the New York region (56 percent). Detroit region had the highest hom-
eownership rate at 74 percent (see Figure 129 page 149). 

Since 2000, the extended homeownership boom attracted many mod-
erate- and higher-income households from the rental market. As a re-
sult, rental markets have become further skewed toward lower-income 
and minority households.3 Within the region, 44 percent of the house-
holds relied on rental housing in 2006. Among the different racial/
ethnic groups, 60 percent of African American households depended 
on rental housing, followed by Hispanic households with 53 percent. 
For the non-Hispanic White households, only 34 percent were renters. 
Improving Hispanic and recent immigrant homeownership achieve-
ment will be an important challenge since they account for well over 
90 percent of the future household growth in the region.
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Figure 46

Share of Owner or Renter Households by Race/
Ethnicity of Householder, 2006 
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Among the different age groups, those between 20 and 34 years old 
generally depend the most on rental housing. Population projections 
for the region indicated that by 2025 there will be approximately three-
quarter million increase in residents aged 20-34, pointing to significant 
demand ahead for rental housing. 

Figure 47

Change in Population by Age Group, 2005-2025 
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Close to half of the total household wealth is held as home equity through 
homeownership. This is partially the reason that renters have significantly 
less wealth than homeowners even within the same household income cat-
egory. Based on national data in 2004, for households with an annual 
income between $20,000 and $50,000, the median wealth of renter 
households was only $6,000 while it was $118,000 for owner house-
holds, almost 20 times higher (Figure 48). The wealth disparities be-
tween renter and owner households also grew larger in recent years. 
Since 2001, the run-up of home prices has benefited many existing 
homeowners in terms of rising home equity. On the other hand, the 
continuing rise of rent has been draining the financial resources of 
renters. Consequently, between 2001 and 2004, the wealth dispari-
ties between homeowners and renters generally widened, particularly 
for households with income higher than $20,000. For example, for 
households with income over $50,000, the median wealth for owner 
households grew from $307,000 to $332,000 between 2001 and 2004, 
while it declined from $39,000 to $35,000 for renter households. Since 
home appreciations in the SCAG region were considerably higher than 
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that in the nation, the corresponding wealth disparities are estimated 
to be larger in the region. The significant and widening wealth disparities 
between renter and owner households further underscore the importance 
of homeownership. 

Figure 48

Median Wealth of Renter and Owner Households by Household Income 
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Housing Affordability

Why is this important?

Housing affordability provides an indication of the level of financial 
burden of housing expenses. Housing constitutes the largest share of 
household expenditures among all consumption items. When a house-
hold spends too much on housing, there is not enough left to meet 
other household needs, such as transportation, healthcare or educa-
tion. Housing affordability also affects decisions as to where to live. 
Hence, housing affordability is an indicator reflecting the fundamental 
well-being of households. In addition, it influences business decisions 
to locate or expand in the region. Lack of affordable housing will result 
in a weakening of our region’s attractiveness and competitiveness.

How are we doing?

Housing affordability can be measured by the share of first-time home-
buyers who can afford to purchase an entry-level home at 85 percent 
of the median price or by the share of household income spent on 
housing. By both measures, housing affordability continued to decline 
throughout Southern California and reached a record low in 2006. 

First-time buyers typically purchase an entry-level home at 85 percent 
of the median home price.4 Between 2003 and 2006, the share of first 
time buyers who can afford to purchase an entry-level home dropped 
by about a half in the three coastal counties, from more than 40 per-
cent to just over 20 percent. During the same period, it dropped from 
64 to 37 percent in San Bernardino County and from 53 to 32 percent 
in Riverside County. While 60 percent of the first-time homebuyers in the 
nation can afford an entry-level home, less than 30 percent of the region’s 
first-time homebuyers could achieve the same. Since 2003, the housing 
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affordability gap between the region and the nation has widened for the 
first-time homebuyers (Figure 49). 

Figure 49

Housing Affordability for First-time Buyers
(Percent of Households Who Can Afford to Purchase a Home at 85% of the Median-Priced Home)
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As to the general population, the share of households able to afford  
a median-priced home in the three coastal counties (Los Angeles,  

Orange and Ventura) dropped below 15 percent in 2005, the lowest 
since 1989. In 2005, every county in the region had lower housing afford-
ability than the national average and the gaps have continued to widen 
since 1997 (Figure 50).

Figure 50
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Housing affordability is generally impacted by household income, 
home prices and mortgage interest rates. Between 2005 and 2006, av-
erage mortgage interest rate rose from 5.64 to 6.53 percent (Figure 
51). During 2006, home appreciation at 8 percent at the regional level, 
though the lowest since 2000, continued to outpace the income growth 
making housing less affordable.

Real median household income increased by 2.6 percent from 2005 
to 2006. However, median home prices in the region reached historic 
peaks in 2006 in almost every county in the region (Figure 52). Be-
tween 2000 and 2006, median home prices for existing homes more 
than doubled in Los Angeles, Orange, Ventura, and Imperial counties 
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and almost tripled in the Inland Empire. In 2006, home appreciation 
slowed significantly from the previous period, particularly for the In-
land Empire. Specifically, home appreciation in the Inland Empire was 
about 7 percent in 2006, a significant drop from 26 percent in 2005 
and 34 percent in 2004. Home appreciation in Orange and Ventura 
counties were below 3 percent in 2006, a significant decline from 10 
percent in 2005 and almost 30 percent in 2004.

Figure 51
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Figure 52

0

100

200

300

400

500

600

700

800

'90 '92 '94 '96 '98 '00 '02 '04 '06

(T
ho

us
an

d 
D

ol
la

rs
)

* Imperial County data not available between 1990 and 1992

Source: California Association of Realtors and DataQuick Information Systems

Imperial

Riverside/San Bernardino

Ventura

Orange

Los Angeles

 Median Home Price
(Existing Single-Family Homes in Current Dollars) 

The record high home prices were affected by several factors including 
low interest rates, wider availability and uses of non-traditional mortgage 
financing and the accumulation of unmet demand since the early 1990s. 
In 2006, though average mortgage interest rate rose to 6.53 percent, 
it is still considered low by historical standard. Lower interest rates 
could allow for higher selling prices and still keep the same monthly 
mortgage payment amount. In addition, there are wider availability and 
uses of non-prime mortgage financing in recent years. Between 2001 
and 2006, the use of non-prime loans nationally surged from 23 per-
cent to 51 percent.5 Prime loans consist of conventional and jumbo 
loans, and non-prime loans include sub-prime, Alt-A, home equity and 
FHA/VA loans.6

In 2006, 20 percent of all loans in the state and the nation were sub-
prime loans, more than doubling its share in 2001. Subprime loans are 
generally loans made available to borrowers who do not quality for con-
ventional financing due to low credit scores. A subprime loan also tends 
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to involve loose underwriting requirements, such as minimum down 
payment and the option to provide a “stated income” without documen-
tation. Also over 30 percent of loan originations in California in 2006 
were loans with interest-only features, compared to 22 percent nation-
ally. At the end of 2006, there were 229,268 adjustable-rate mortgages 
between one and three years old in Riverside and San Bernardino coun-
ties, and almost 32 percent of those were subprime loans.7 As housing 
prices are leveling off and lending standards are becoming stricter, bor-
rowers could no longer refinance or cash out their homes for a profit, 
triggering a rising tide of defaults, the first step to foreclosures. 

Between 2005 and 2006, the number of notices of defaults in the re-
gion increased from about 35,000 to 60,000, the highest level since 
1999.8 This represented a 70 percent jump compared to only 3-percent 
increase during the previous period. Riverside County saw its notices 
of defaults almost doubled between 2005 and 2006 since the use of 
sub-prime products by first-time homebuyers were concentrated in the 
relatively more affordable communities such as the Inland Empire.

In 2007, foreclosures surged in the region and the rest of the state. 
During the second quarter in 2007, there were about 7,800 foreclo-
sures in the region, an increase from only about 860 during the second 
quarter in 2006 (Figure 53). More than half of the foreclosures in the 
region in 2007 (second quarter) took place in the Inland Empire. At the 
state level, foreclosures hit a record high of 17,400 during the second 
quarter in 2007, surpassing the previous peak of 15,400 in 1996 (third 
quarter). Because the number of subprime loans funded peaked in 2006, 
and the interest rates of these loans are not scheduled to reset for a few more 
years, the increased rate of foreclosures may continue through 2008. 

Figure 53
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In 2006, about 53 percent of the region’s owner households (with a mort-
gage) had monthly costs at or greater than 30 percent of household in-
comes, about a 5-percent increase from 2005 and considerably higher 
than the national average of 37 percent (Figure 54). Statewide data fur-
ther indicated that 20 percent of recent California homeowners spend 
more than half of their incomes on housing costs.9 At the national level 
in 2006, only 37 percent of owner households had monthly costs at 
or greater than 30 percent of household incomes. In 2006, the SCAG 
region had the highest homeowners housing cost burden among the nine 
largest metropolitan regions in the nation, followed closely by the San 
Francisco Bay Area (see Figure 130 page 149).

Within the region, every county has experienced a significant increase 
in housing cost burden since 2000. In 2006, Riverside County had the 
highest cost burden with 57 percent of owner households paying 30 
percent or more of household income on housing. In addition, between 
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2005 and 2006, the three inland counties experienced larger percentage 
increases in housing cost burdens than their coastal counterparts. 

Figure 54

Housing Cost Burden
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With rising interest rates, record home prices, slowing of the home sale 
market and continuing population growth, demand for rental units has 
been growing. At the same time, the conversion of apartments to con-
dominiums reduced the supply of rental units. Between 2005 and 
2006, average rents in the region increased generally by more than 7 
percent (without inflation adjustment). In 2006, average monthly rents 
were around $1,500 in the coastal counties and above $1,100 in the In-
land Empire (Figure 55). The Los Angeles/Orange county area topped 
all markets in the west for the most expensive monthly rents while oc-
cupancy rate remained at almost 96 percent. Among the over 2.4 mil-
lion renter households in the region in 2006, more than 53 percent (1.2 
million households) spent 30 percent or more of their incomes on rent, 
noticeably higher than the national average of 46 percent (Figure 56). 

Within the region, Riverside County suffered the highest cost burden 
with 56.3 percent of renter households paying 30 percent or more of 
household income on housing. 

Figure 55
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Though changed little between 2005 and 2006, rental cost burden 
has generally been increasing steady at the regional, state and national 
levels. Among the nine largest metropolitan regions in the nation, the 
SCAG region continued to have the highest share (53 percent) of rental 
households with monthly rent at or greater than 30 percent of house-
hold income (see Figure 131 page 150). Following the SCAG region was 
the Boston region, with 49 percent of renters spending 30 percent or 
more of their incomes on rent. In addition, California had the highest 
median rent among all states in 2006 except Hawaii. Hence, rental 
housing is an important public policy issue at the regional as well as 
state levels. 
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Figure 56

Rental Cost Burden
(Renters Paying 30 Percent or More of Household Income on Rent)

0

10

20

30

40

50

60

Imperial Los Angeles Orange Riverside San
Bernardino

Ventura REGION California U.S.

(P
er

ce
nt

)

'99 '05 '06

Source: U.S. Census Bureau, 2000 Census, 2005 and 2006 American Community Survey

Housing Crowding 

Why is this important?

Housing crowding measures the percent of housing units with more 
than one person per room, including all rooms except bathrooms. It pro-
vides an indication of housing shortages and housing affordability. Lack 
of affordable housing will lead to higher levels of housing crowding.

How are we doing?

In 2006, about 10.2 percent of the occupied housing units were con-
sidered to be crowded, a slight decrease of 0.4 percent from the pre-
vious year. Between 2000 and 2006, the share of crowded housing in 
the SCAG region dropped 3.6 percentage points. Within the region, 
Los Angeles County continued to have the highest rate (12.1 percent) 
of crowded housing. 

Overcrowding is most common in rental housing due to higher concen-
trations of lower-income households. In 2006, while only 5.3 percent of 
the owner households in the region lived in crowded housing, close to 17  
percent of the renter households experienced the same (Figure 57). Hence, 
a renter household was about 3 times more likely to live in crowded 
conditions than their owner household counterpart. Nationally, the  
disparity between renter and owner households living in crowded 
housing was much smaller, 5.8 percent vs. 1.7 percent respectively. 

Figure 57
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In 2006, Southern California continued to have the highest rate of 
crowded housing among the nine largest metropolitan regions. 
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TO D s  fo r  S o u t h e r n  C a l i fo r n i a : C h a l le n g e s  a n d  P ro s p e c t s
Anastasia Loukaitou-Sideris, Ph.D.

When the idea of transit oriented development (TOD) entered the 
lexicon of planning in the late 1980s, it was enthusiastically endorsed by 
some planners and academics who viewed TODs as a way of mitigating 
the ubiquity of sprawl and as a strategy for smart growth. But actual 
implementation of TOD projects was slow to follow as developers and 
funding institutions were hesitant about the level of public acceptance 
and marketability of such projects in a region that seemed to be married 
to the private automobile. 

Twenty years later, however, the concept of TOD is no longer “academic,” 
but has been successfully implemented in many metropolitan regions 
throughout the nation. In Los Angeles County, many housing and 
mixed-use projects have appeared in close proximity to stations in 
Pasadena, South Pasadena, Hollywood, Long Beach, and other areas, 
and more are on the drawing boards or at various stages of the approval 
and development process. Municipalities and Metropolitan Planning 
Organizations, and even many developers are enthusiastic about building 

near transit. Why has development around transit become popular? 
Which are the motivations and incentives but also the constraints and 
problems of building adjacent to stations? Can TODs have an effect 
in reducing traffic congestion, improving environmental quality, and 
enhancing housing supply and affordability in Southern California? 
Finally, what are the necessary antecedents and appropriate strategies 
for attracting development around stations and along transit corridors?

To address these questions I will draw from the experiences of two 
transit lines which represent the first and last built segments of Los 
Angeles County’s metro rail system: The Blue Line and the Gold Line. 
The Blue Line opened in 1990 as the first twenty-two mile increment 
of a long-awaited light rail system, connecting downtown Los Angeles 
to downtown Long Beach. The line used existing, but largely unused 
tracks of an earlier system. While the line has been operating for 
17 years it has not been able to realize its development potential of 
creating vibrant transit station neighborhoods. With the exception of 
a few TODs, especially near the Long Beach stations, there has been 
little development along the Blue Line corridor. The Gold Line, on the 
other hand, which opened in July 2003 linking downtown Los Angeles 
to Pasadena, has generated considerable development activity around 
many of its stations, although it has not yet reached its projected 
capacity in terms of transit trips. I will argue that a lot has changed in 
the region in the thirteen years that separate the inauguration of the 
two lines, which is partly responsible for the change in attitudes and 
the new-found popularity of TODs. 

Learning from Past Mistakes

When the Blue Line was still at a conceptual stage of development, 
rail advocates emphasized the various benefits, in addition to mobility, 
that the line could bring to the depressed inner city neighborhoods 

RB-AR53070



Essay / 57

it was passing through. But when my colleague Tridib Banerjee and 
I studied the line, ten years after its inauguration, we found empty 
fields and classical inner city decay in the vicinity of many stations. We 
argued that the line was suffering from the “Blue Line Blues,” which 
was a combination of four types of problems and a number of missing 
antecedents for economic development, whose combined presence 
was halting development and positive change around its stations.

There were certainly planning problems, which included a general lack 
of planning by municipalities and jurisdictions in anticipation of the line, 
and a lack of coordination among the different public-sector agencies 
to instigate joint development opportunities. Environmental problems 
that plagued development in the vicinity of Blue Line stations included 
an abundance of contaminated sites and incompatible land uses. Much 
of the land along the corridor was simply not fit for new housing or 
neighborhood development or it was zoned for uses not compatible 
with TODs. The social and structural problems and obstacles that beset 
many inner city communities—poverty, unemployment, crime, and 
gang violence -- defined a negative image for investment in many of the 
Blue Line’s station neighborhoods. Being populated mostly by minority 
and immigrant residents these neighborhoods were also lacking the 
political clout and ability to voice their opinions in public hearings or 
demand more resources. Finally, economic problems such as the high 
cost of land near stations combined with a general lack of development 
incentives frustrated development along the line.

The Blue Line corridor represented a clear case of lacking preconditions 
or missing antecedents for TODs. These included: 1) the back door 
location of many stations, which are located in the industrial backlot 
of metropolitan Los Angeles, away from the center of communities; 2) 
an absence of a critical mass of density near station areas; 3) a lack of 

a good interface with other transportation modes that led to the poor 
accessibility of many stations; 4) pedestrian unfriendly stations lacking 
good pedestrian connections to the surrounding neighborhoods; 5) a 
lack of an overall urban design framework or vision for station area 
development; 6) a landscape of deprivation in the immediate station 
neighborhoods and a general lack of desirable neighborhood amenities; 
7) regulatory barriers such as antiquated zoning and a lengthy 
permitting process; 8) lack of institutional commitment and missed 
opportunities for land acquisition and joint development from the part 
of municipalities and transportation agency; and 9) a lack of community 
involvement and participation in the planning process.

Indeed, when the Blue Line was built, municipalities seemed unprepared 
or unconcerned with planning for development in adjacent sites. This 
stymied opportunities for development around its stations. Since that 
time, however, municipalities have learned from past mistakes and 
have become increasingly eager to make TODs happen by specifically 
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planning for them and offering development- and financial incentives. 
In anticipation of the Gold Line, for example, the city of South 
Pasadena created a master plan for not just the station site but for the 
whole Mission District, awarding additional density entitlements if the 
developers allowed for a mixture of uses and provided public parking 
near the station. The city also raised a total of $5 million funds from 
different sources to subsidize the Mission Meridian project. Seeking to 
maximize development opportunities by increasing allowable densities 
around its station areas, the city of Pasadena also prepared plans in 
anticipation of the Gold Line, and reduced parking requirements for 
developers building near stations. 

In the years that separated the construction of the two lines many 
municipalities realized that growth and development around station 
areas does not simply happen by the mere presence of the transportation 
network. There is a need for a plan and a vision for the station area 
combined with incentives for TODs.

Pressing Issues, Pressing Trends

Pressing issues and trends in the Southern California region have 
forced many municipalities to start considering ways of accommodating 
urban growth and its associated effects. During the thirteen years that 
separated the inauguration of the two light rail lines, drastic demographic, 
economic, and environmental transformations took place in the region, 
which made the visioning of an alternative urban form necessary and 
urgent. For one, population size has reached 9.5 million in Los Angeles 
County alone, and according to SCAG projections, is expected to grow 
by 30% by 2025. If cities are to continue to accommodate Southern 
California residents into the single-family homes that are dotting 
the region’s landscape, they would have to keep pushing the urban 
boundaries ever outwards, leapfrogging into farmland and extending 

the urban sprawl. Also importantly, the region’s changing demographics, 
which include a growing share of Latino transit-dependent households 
and more older people often willing to consider alternatives to the 
suburban single family housing, are likely to generate more demand 
for TODs.

Second, the supply of housing in the region fell far short from meeting 
consumer demand, while housing prices skyrocketed. Median home 
prices generally doubled over the span of four years, from 2001 to 2005, 
and housing affordability reached a record low in 2005. These trends 
mean of course that an increasing share of households can no longer 
afford the singly-family home of the American dream. Different and 
more affordable housing options should be made available that may 
include duplexes, town homes, apartments, and condominiums.

Third, the region reached the dubious record of the worst traffic 
congestion in the nation. Traffic gridlocks are now a daily occurrence 
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on Southern California freeways and surface streets. It comes as no 
surprise that transportation emerged as the top concern of residents in 
the Southern California Public Opinion survey. Urban housing in close 
proximity to jobs and retail opportunities has become a desirable option 
for urbanites wishing to avoid long commutes and the accompanying 
exposure to traffic congestion. In Los Angeles County, for example 
more than half of the residential building permits issued in 2005 were 
for multi-family housing.

Fourth, solo driving has also become much more expensive in recent 
years. Since 2001 gasoline prices have doubled from $1.60 to $3.20 
per gallon. Having more transportation options, including walking and 
riding the bus or the train, is becoming quite appealing for a number 
of households. While the private car still remains the undisputed travel 
mode of choice for most households in the region, transit has increased 
its share. Indeed the region experienced a record high of 672 million 
transit boardings in 2005. 

Finally, concerns about the region’s air quality and the effects of 
global climate change are worrisome for Southern Californians who 
placed the environment as their third most important concern in the 
Southern California Opinion Poll. The region’s excessive reliance on 
the automobile means that residents use more energy for transportation 
(about 40%) than for other activities. The burning of fossil fuels from 
automobile emissions, therefore, contributes greatly to its air quality 
woes. Indeed, the South Coast Air Basin has some of the worst air 
quality in the nation. 

The aforementioned demographic and economic realities, trends, and 
concerns have expanded the market for TODs and have encouraged or 
forced a larger segment of the public to seek alternative ways of living 
beyond the single-family house.

Regional Response: An Enabling Policy Environment

When we studied the reasons for the lackluster effect of the Blue Line 
on its adjacent neighborhoods we observed a lack of institutional will 
and initiative. We emphasized the need for regional thinking and public 
sector involvement, commitment, and support. Today, this seems to be 
happening at different scales. 

California voters have approved Proposition 1C, a $2.8 billion bond for 
affordable housing that includes $300 million for a TOD implementation 
program. This is supposed to provide grants for municipalities and 
transit agencies to build the necessary infrastructure that can make 
TODs feasible. An additional provision of Prop 1C is the availability 
of loans for mixed-use, housing, and commercial developments within 
one quarter mile of a transit station. The California Department of 
Housing and Community Development with the help of MPOs 
including SCAG are in the process of drafting program guidelines to 
implement the provisions of such a TOD program.

RB-AR53073



60 / Essay

In Southern California, SCAG has initiated the Compass Blueprint 2% 
strategy that envisions the direction of future development in strategic 
opportunity areas that do not exceed 2% of the region’s land resources. 
A significant part of this development is anticipated to happen around 
transit hubs, railway stations, major bus stations, and along transit 
corridors. More importantly, the large scale visioning process initiated 
by Compass educates sub-regional and local stakeholders about the 
necessity of alternative types of development that are more compact 
and sustainable. The combined effect of these actions at the state, 
regional, and municipal levels creates an enabling policy environment 
which was absent a decade ago. It comes as no surprise that developers 
are responding. 

A Changing Mindset of Developers

Indeed, today some of the initial fears that developers and lending 
institutions had for TODs have been appeased and a significantly 
higher number of development projects are being planned and built 
around transit stations and along transit corridors than in the late 
1980s and 1990s. For quite long, developers were reluctant to build 
TODs because they perceived them as only attractive to a narrow 
market segment: singles, young professionals, and ‘empty nesters.’ For 
one, this market segment is by no means small, as national trends have 
indicated. Indeed, by 1980, only 30% of the US households were dual-
career couples with children. Specifically along the Gold Line corridor, 
38% of the households are composed of only one person, according to 
the 2000 Census. Talking to developers who built along the Gold Line 
corridor we found that they now target a significantly larger market 
segment that also includes different age groups of families, seniors, two-
income households, and single-income earners. Developers attributed 
this widening of the market to a rising demand for an alternative way 
of living generated by the aforementioned pressures. Additionally, 

developers seem to appreciate the enabling policy environment that 
includes development incentives such as increased floor-area ratios 
(FARs), reduced parking ratios, relaxed open space requirements, and 
sometimes public sector subsidies. Importantly, these developers and 
their architects now see a good potential for TODs, acknowledging 
the demand for more affordable homes, schools, and offices in the 
metropolitan core instead of the edge cities.

Tensions and Challenges

While a number of motivations give incentives to municipalities and 
developers to pursue more compact and higher density development 
around transit stations and along transit corridors, a number of tensions 
and contradictions still remain. A first concern has to do with the 
difficulty of changing a long-standing urban form dominated by low-
density, single-family uses. When TODs are developed in and around 
established residential neighborhoods, we often witness tensions 
between integrating the broader TOD goal of higher density dwelling 
and the desire of communities to maintain the character of their existing 
built form. This creates a design challenge of how to make higher 

RB-AR53074



Essay / 61

density look less dense, as well as a broader challenge of “bringing the 
public along” to share the TOD concept.

Another tension exists between the desire for pedestrian uses and 
market realities. In some cases the commercial uses that cities or 
developers are interested in attracting cannot afford the high rents in 
these districts. In other cases, municipal desires for tax revenue may 
encourage certain uses or a mix of uses that interferes with creating the 
best mix of uses (pedestrian-oriented and transit friendly) for a TOD. 

For residential units, high rents and sale prices in some TOD areas mean 
that units are more likely to be occupied by more affluent households 
with multiple cars and not by those who are transit dependent. Indeed, 
a recent LA Times article claimed that residents of many TOD projects 
in the region do not use transit. This creates an ongoing tension for 
transit agencies, planners, and city council members who want TODs 
to provide a resource for those who need it, to boost transit ridership, 

and lessen automobile use. At the same time, the introduction of high 
density development in a neighborhood without a simultaneous modal 
change from driving to walking, biking, or riding transit is likely to 
increase traffic congestion in the immediate area, a concern raised by 
many critics of high-density projects. Thus a tension arises between the 
short term impact of TODs, which may indeed generate more vehicular 
traffic in their localized areas because of the increased density, and 
their anticipated long-term impact which will hopefully reduce the 
regional VMT by giving more people good access to a well-coordinated 
and improved transit system. 

Another important tension emerges around parking requirements for 
TODs. It is difficult to strike the right balance between providing 
enough parking for residential and commercial tenants and customers 
who own cars and/or access the area by car, while accounting for those 
who access the site by rail and encouraging more people to do so. Too 
much parking might prompt people to drive when they could just as 
easily ride the train, whereas too little parking may frustrate residential 
and commercial tenants. The parking paradox poses a number of 
difficult dilemmas for planners and cities. Municipal decisions about 
residential parking requirements may contribute to how quickly new 
and existing residents choose transit use over car use. At the same time, 
some developers are concerned about the marketability of their project 
if it does not have the “right amount” of parking. 

The decision of whether to provide development incentives or to impose 
development fees and other requirements represents a delicate balance 
with market forces in a given station area. Finding the right balance 
between “carrots and sticks” is important for cities. Incentives such 
as density bonuses, higher FARs and building heights, and decreases 
in parking requirements allow developers to improve the profitability 
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of their developments. Certain development fees and requirements 
such as for affordable housing or open space can give cities important 
amenities but may also serve as disincentives for development. 

Building around transit stops and along transit corridors faces four types 
of challenges in Southern California: 1) Procedural/Planning challenges 
that impede the process of development causing, tension, delays, and 
money include the difficulties of coordination among the multiple 
parties involved and the complexity of building joint development and 
infill projects; 2) Economic/Market challenges include the high cost 
of land and construction, and certain ill-conceived ordinances that 
make developments more expensive or reduce the developable square 
footage of a site; 3) Cultural/Perceptual challenges relate to the negative 
attitudes held by various communities towards higher densities; 4) 
Physical/Environmental challenges include the noise from the trains 
and the technical difficulties of building very close to a transit line.

Addressing the Challenges

At this time in the region’s history a lot seems to work in favor of 
development around transit: A willingness from the part of municipalities 
to encourage TODs, a regional vision that strives to focus development 
around strategic points, an enabling policy environment that favors 
and funds TODs, a changing mindset from the part of developers 
who discover an increasing market for TOD projects, and pressing 
environmental and transportation concerns in the region which are 
prompting some to desire alternative living conditions. Still certain 
challenges and tensions remain and the following suggestions respond 
directly to them.

Plan stations near people and activities

Good planning for TODs begins with the planning of the transportation 
line. A good location is the most important attractor to and motivation 
for building at a particular site. Therefore, choosing a good station 
location is crucial to stimulating development. As the failure of the 
Blue Line to stimulate development poignantly shows, stations should 
be located at or in close proximity to the “front door” of communities, 
near other urban amenities and existing nodes and hubs of activity, 
such as schools, parks, and retail. 

Pre-plan for TODs

The Gold Line example shows that municipalities that preplan for 
TODs in anticipation of a transit line are in a better position to attract 
developers and projects in their jurisdiction. The development of 
transit overlay zones that extend ½ mile around transit stations and 
have defined guidelines and incentives for TODs can be extremely 
helpful to a) ensure that a city’s vision and goals will be followed; b) 
minimize uncertainty for developers, letting them know beforehand 
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what to expect from the city and what the city expects from them; and 
c) streamline the development process thus reducing time costs.

Educate and involve the public

Extensive education of the public about the potential benefits of TODs 
is especially important during this transitional period where transit 
use is not yet part of the region’s culture. While community meetings 
are important venues for developers to learn about and respond to 
community concerns, it is necessary to begin the public conversation 
early. Ideally, a shared community vision can be formulated prior to 
the designation of a transit-oriented district as part of proactive public 
sector planning in anticipation of a rail line. Municipalities should 
also compile an inventory of “best practices” as good examples of high-
density developments that make a smooth transition to the existing 
urban fabric. Finally, TODs are more likely to be welcomed if they 
increase the kinds of housing options available. Well-designed and 
centrally located TOD projects with smaller but more affordable units 
(condos, apartments, and lofts) can be appealing to those who are 
currently excluded from the single-family housing market.

Develop strong public/private partnerships 

TODs provide opportunities for joint development agreements and 
cost-sharing projects (such as parking structures, public plazas, etc.). 
The development of strong partnerships between municipalities, 
transportation agencies, and MPOs on the one hand, and the private 
sector on the other, can help reduce the cost of TOD projects and also 
ensure desirable amenities. The cost for developers can be reduced 
if cities streamline the development processes of TODs allowing 
developers to build “by right” if they comply with all requirements of 
a transit overlay zone. Cities may also consider exploring the idea of a 
“Global EIR” that could apply to all projects within the TOD overlay 

zone which comply with the requirements of the zone. Cities can 
also underwrite the cost of environmental mitigation of contaminated 
sites, identify empty or underutilized sites and help convert them to 
developable lots. 

Achieve better coordination among different public entities

Frequently the involvement of different public agencies and actors 
with different requirements, goals, expectations, and levels of authority, 
frustrates TOD projects and stymies opportunities for regional thinking. 
For this reason the establishment of a Corridor Coordinating Council as 
a Joint Powers Authority consisting of high-level representatives from all 
different public sector agencies involved in corridor development can 
help establish a corridor-level TOD vision and set goals that promote 
successful projects. 
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Find the right balance between “carrots and “sticks”

Development fees and other requirements can bring desirable amenities 
to a jurisdiction (e.g. open space) but if they prove too burdensome they 
may scare developers away. It is very important that cities constantly 
monitor the balance between incentives and requirements (the carrots 
and sticks of development) weighing the condition of the economy and 
other market forces, the development potential and desirability of the 
site for developers, as well as whether a developer owns the land or only 
has an option to it.

Actively recruit pedestrian-oriented, transit-friendly uses

The ideal of a transit village with pedestrian-oriented and transit-
friendly uses, neighborhood retail, galleries, drug stores, bakeries, 
and coffee shops generating foot traffic cannot be realized if such 
commercial tenants do not have the financial means to rent space in 
new developments. Developers, who are always interested in maximizing 
profit, are likely to opt for larger commercial tenants (banks, furniture 
stores, warehouses, etc.). Therefore, the public sector should play a 
crucial role in identifying and attracting desirable commercial tenants. 
In certain cases, cities may consider offering tax incentives or even 
rent subsidies (for the first few years) to help create a critical mass of 
desirable pedestrian-oriented tenants.

Find a solution to the parking dilemma

Cities can follow a number of approaches to address the parking 
dilemma for TOD projects that would include a) decoupling parking 
from residential development and giving residents the option of 
purchasing a unit with or without parking; b) developing maximum 
parking standards for TODs; c) exploring the potential for shared 

parking; and d) allowing developers to satisfy parking requirements by 
leasing parking spaces in adjacent structures.

Make transit more appealing

The last recommendation is also the most important. Part of the appeal 
of TODs for cities is the expectation that they will help switch many 
motorists to transit riders. This, however, will not take place if transit is 
inconvenient. Buses and trains should be reliable, safe, affordable, and 
convenient in linking points of origin to destinations. Good multimodal 
linkages should connect transit stops to the neighboring areas. To 
incentivize ridership, cities and developers may consider offering free 
weekend rail passes and monthly passes at reduced cost as well as free 
shuttle rides connecting stations to neighborhoods.

Conclusion

By concentrating development in selected areas near transportation 
corridors, expanding the supply of housing, and offering convenient 
transit as a modal choice, TODs have the potential to help reduce 
traffic congestion, improve environmental quality, and enhance housing 
supply and affordability in the region. Such developments cannot of 
course happen overnight as it takes time for people’s preferences and 
behavior to change and for a transit system to mature. Thus, quick 
assessment of the effectiveness of recent TOD projects in reducing 
congestion or boosting transit ridership seem to be rather premature. 
While TODs are certainly not a panacea for the region’s problems they 
are, nevertheless, an indispensable component of an overall strategy to 
address its chronic traffic challenges and also accommodate growth in 
ways that preserve its long-term sustainability. 
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T r a n s p o r t a t i o n

Journey to Work: Mode Choices 

Why is this important?

Single-occupant vehicle use accounts for the highest level of land con-
sumption among all transportation modes. It also generates the highest 
level of environmental, economic and social impacts. Increasing the 
use of alternative modes to work (e.g., carpool, transit, etc.) is critical 
to accommodate future growth with less environmental, economic and 
social impacts. 

How are we doing?

Between 2004 and 2006, the share of drive-alone commuting in the region 
decreased for two consecutive years from 76.7 percent to 74.1 percent, a 
2.6 percent drop reversing the trend of steady increases between 2000 
and 2004 (Figure 58). During the same period, the share of alternative 

modes for commuting increased from 23.3 percent to 25.9 percent, 
reversing the trend of a steady decline between 2000 and 2004. Alter-
native modes encompass all modes except drive alone, including, for 
example, carpool, transit, walking, biking and work at home. This was 
similar to the trend at the national level though the magnitude of de-
crease in drive-alone share was larger in the SCAG region (Figure 59). 
The sharp rise of gasoline prices seemed to contribute to these rever-
sals in the region and the rest of the nation (as further discussed in the 
Highway Use and Congestion Section below). 

Figure 58
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It should be noted that the region’s carpool share of commuting, 
though rising from 11.4 percent to 12.6 percent between 2004 and 
2006, was still well below the 2000 level at 14.3 percent. Nevertheless, 
among the nine largest metropolitan regions in 2006, the SCAG region 
continued to achieve the highest share (12.6 percent) of workers who car-
pooled to work followed by the Dallas region (12 percent).1 The SCAG 
region has had the highest carpool share since 1990. Among those who 

RB-AR53081



68 / Transportation

carpooled, most (close to 80 percent) were in a 2-person carpool, and 
the remaining 20 percent were in 3-or-more-person carpools. 

Figure 59

Mode Choice to Work - Drive Alone, Carpool, and Transit
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Within the region, carpool share of commuting increased in every 
county between 2004 and 2006. The Inland Empire led the region in 
carpool share in 2006 with Riverside County achieving the highest at 
16.7 percent (a 2.6 percent increase from 2004) and San Bernardino 
at 14.2 percent.2 In 2006, the SCAG region maintained the most ex-
tensive High-Occupancy Vehicle Lane (HOV) system, accounting for 
more than 20 percent of the total HOV lane miles in the nation. 

Between 2004 and 2006, the transit share of commuting in the region 
increased from 4.5 percent to 4.9 percent, the highest since 2000. In 
addition, 4.2 percent of workers in the region worked at home instead 
of commuting to a workplace, though about the same as in 2004 also 
the highest since 2000. 

Journey to Work: Travel Time 

Why is this important?

Though the share of work trips among total trips has been declining, 
work trips continue to generate disproportionately higher impacts on 
the regional transportation system. Work trips tend to take longer than 
other daily trips. In addition, commute hours are generally the period 
with the most traffic congestion. Accordingly, transportation invest-
ments are still influenced significantly by the nature of work trips. Fi-
nally, the choice of residential location is partly determined by the loca-
tion of work and the associated journey to work.

How are we doing?

Between 2005 and 2006, average travel time to work in the region de-
clined very slightly from 28.9 minutes to 28.4 minutes though it con-
tinued to be higher than the state (27 minutes) and national (25 minutes) 
averages. Within the region, average travel time fell slightly in every 
county. In 2006, workers in Riverside County continued to have the 
highest average travel time to work in the region at 31 minutes followed 
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by San Bernardino County just below 30 minutes, while Imperial had 
the lowest at 17 minutes (Figure 60). 

Figure 60
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Transit Use and Performance

Why is this important?

Use of public transit helps to improve congestion and air quality and 
decrease energy consumption. Reliable and safe transit services are es-
sential for many residents to participate in economic, social and cul-
tural life in Southern California. Annual transit boardings measures 
transit use at the system level, while transit trips per capita provides a 
measure of transit use at the individual level. 

How are we doing?

Total transit boardings in the region in FY 2006 (from July 2005 to June 
2006) increased by 44 million (6 percent) to a record high of 737 million 
since 1990 (Figure 61). This was primarily due to the continuing growth 

of the Los Angeles County Metro transit system ridership. It was also fa-
cilitated by the surge in gasoline prices that resulted in some shift from 
private auto to transit use. The Metro system accounts for about two-
thirds of the regional total in transit boardings. During FY 2006, the 
Metro transit system (including bus and rail) achieved an increase of 
38 million (7 percent) to reach total boardings of 493 million. 

Figure 61
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The increase in transit boardings took place despite a reduction in 
the transit dependent households (i.e. households without a car) in  
the region. Between 2000 and 2006, the number of households with- 
out a car decreased from 459,859 (10.1 percent) to 411,824 (7.3 per-
cent) (Figure 62 and 63). This is consistent with the trend at the state and  
national levels.

Figure 62
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Within the region, every county saw its share of transit dependent 
households decreasing from 2000 to 2006. Los Angeles County con-
tinued to have the highest share of households without a car at 9.5 per-
cent while Ventura the lowest at only 3.9 percent.

Figure 63
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In addition to the Los Angeles County Metro system, a few other transit 
systems also experienced boarding increases. For example, total board-
ings of the Orange County Transportation Authority transit system rose 
from 66 to 69 million (4 percent) between FY 2005 and FY 2006. In 
addition, Metrolink also accomplished a 9 percent gain for the second 
consecutive year to reach 11.7 million boardings in 2006. 

Between 2005 and 2006, since transit boardings in the region in-
creased at a much faster rate than the population, transit trips per 
capita increased from 37 in FY 2005 to 40 in FY 2006, which was the 
highest since 1990 (Figure 64). Nevertheless, transit use accounted 
for only about 2 percent of all trips in the region. Major barriers to 
further transit system development and higher transit use include an 
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auto-oriented urban structure, inadequate level of service and a lack of 
geographic coverage (or insufficient destinations).3 

Figure 64
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Highway Use and Congestion

Why is this important?

Highway congestion causes delays affecting personal mobility and 
goods movement and results in increased economic and social costs. 
In addition, congestion impacts the region’s air quality. The number of 
vehicle miles traveled (VMT) indicates the overall level of highway and 
automobile usage, and is directly related to mobile source emissions.

How are we doing?

For at least the past two decades, Southern California has been con-
sistently experiencing very high levels of congestion. Contributing fac-
tors include large population and physical extent of the region, rapid 
population growth, high automobile dependence, low levels of transit 

usage, and a maturing regional highway system with limited options for 
expansion. 

Larger metropolitan regions generally have higher levels of congestion 
than smaller metropolitan regions. The SCAG region has also consis-
tently been growing faster than the rest of the nation. The dispersed 
development patterns with imbalanced jobs and housing in the region 
result in transit services less effective and continued reliance on pri-
vate automobiles. Currently, less than two percent of the total person 
trips use transit. Among the nine largest metropolitan regions in the 
nation, Southern California had one of the highest dependence on au-
tomobiles despite of having the lowest per capita income. The region’s 
highway system is a maturing system with limited options for expan-
sion. This is particularly true for southern Los Angeles County and Or-
ange County. For example, 95 percent of the Orange County’s planned 
arterial network has already been built.4

As a major gateway for international trade, the region’s highways carry 
some of the highest truck volumes and share some of the most con-
gested bottlenecks for trucks in the nation.5 For example, I-710, which 
feeds trucks directly to and from the ports, and the I-605 and SR 91, 
carry as much as 40,000 trucks on an average weekday. 

The SCAG region (particularly Los Angeles and Orange counties)  
regularly ranks as the most congested metropolitan region in the nation.6 
Congestion level is measured by indicators such as travel time index or 
annual delay per traveler. For example, in 2005, a traveler in Los An-
geles/Orange counties during the peak period spent 50 percent more 
time than if traveling at free-flow speed. At 1.5 in 2005, Los Angeles/
Orange counties had the highest travel time index among the nation’s 
metropolitan areas (Figure 65). The San Francisco Bay Area had the 
second highest at 1.41. Riverside/San Bernardino counties ranked 6th 
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highest with an index of 1.35 in 2005. Ventura County, with a travel 
time index of 1.24, ranked 27th among all metropolitan areas and 
second among medium-sized metropolitan areas. Nationally, conges-
tion has grown in every metropolitan area regardless of size but has 
been most severe within the largest metropolitan areas.

Figure 65

Peak Period Travel Time Index* 
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Though Los Angeles/Orange counties had the nation’s highest conges-
tion level, their travel time index increased little between 1995 and 
2005, while other metropolitan areas generally experienced much 
larger increases in congestion levels. During this period, the travel time 
index in Los Angeles/Orange counties rose very slightly from 1.44 to 
1.5, while it increased from 1.24 to 1.39 in New York and from 1.16 
to 1.35 in Dallas. Significant investment in transit (e.g., the Red Line 
and light rails) and HOV system since 1990 contributed to the slower 
increase in congestion level in Los Angeles and Orange counties. The 
travel time index in Riverside/San Bernardino counties increased from 
1.19 to 1.35 during the 10-year period. 

In 2005, a traveler in Los Angeles/Orange counties during the peak pe-
riod experienced a total delay of 72 hours, the highest among all metro-
politan areas (see Figure 135 page 151). For Riverside/San Bernardino 
counties, the total delay for a peak period traveler was 49 hours, the 
6th highest, and 39 hours for Ventura County. Close to half of the delay 
resulted from incidents. Total cost incurred due to congestion in the 
SCAG region was over $10.5 billion in 2005, significantly higher than 
any other metropolitan region (see Figure 136 page 152).

Gasoline price is an important factor influencing the amount of vehicle 
travel and the associated fuel consumption. Between 1970 and 2006, 
annual average gasoline (nominal) prices increased from 35 cents to 
$2.80 per gallon (Figure 66). With inflation adjustment based on 2006 
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dollars, real gasoline prices doubled from $1.40 to $2.80 during the 
same period. During the 36-year period, real gasoline prices generally 
stayed below $2 per gallon (and mostly fluctuated around $1.50) with 
the exception of two periods: the last energy crisis in the late 1970s 
and early 1980s and the recent price run-up since 2002. Real gasoline 
prices were below $1.70 per gallon in 2002 but have been increasing 
about 15 percent per year reaching $2.8 in 2006. This surge continued 
into 2007 reaching a new high of $3.20 (2007 dollars) per gallon in 
mid 2007 before declining somewhat to around $2.90 per gallon in fall 
2007. Gasoline price changes are correlated with the world prices of 
crude oil, because crude oil represents a large percentage of the final 
price of gasoline.

Figure 66

 
California Gasoline Prices per Gallon, 1970-2006 
(Annual Average) 
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An average gasoline price at $2.80 in 2006 was the highest between 1970 
and 2006 and began to have some impacts on the commuters’ mode choices 
and total vehicle miles traveled. From 2004 to 2006, there was a notable 
decline in the region’s drive-alone commuting from 76.7 percent to 

74.1 percent, reversing the trend of a steady increase between 2000 
and 2004. During the same period, the share of alternative modes for 
commuting increased from 23.3 percent to 25.9 percent, reversing the 
trend of a steady decline.

In addition, between 2005 and 2006, total VMT grew slightly about 0.8 
percent, lower than either the population growth (1.2 percent) or job 
growth (2.2 percent)(Figure 67). Total VMT in 2006 was about the same 
level as in 2004. It should be noted that historically, the rate of VMT 
growth was much higher than that of population growth. Finally, VMT 
per household in the region actually declined for two consecutive years 
between 2004 and 2006 (Figure 68).

RB-AR53087



74 / Transportation

Figure 67

Growth of Vehicle Miles Traveled (VMT) vs. Population 
(2000 as the Base Year = 100)
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Figure 68

Vehicle Miles Traveled (VMT) per Household
(Percent Change)

-2.5

-2.0

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

2.5

'01-'02 '02-'03 '03-'04 '04-'05 '05-'06

(P
er

ce
nt

)

Source: California Department of Finance and Department of Transportation

Impacts of Truck Through-Traffic on Congestion in the Region

The SCAG region has the largest container port complex in the na-
tion. During the past 10 years, the San Pedro Ports of Long Beach/Los 
Angeles have further increased their dominance. Port-related interna-
tional container traffic has achieved double-digit growth yearly for more 
than a decade. Between 1995 and 2006, total number of international 
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(loaded) container traffic at the twin ports increased from about 4 mil-
lion to 10.4 million TEUs (twenty-foot equivalent unit), the highest in 
the nation. The share of the region’s container traffic also expanded 
from 30 percent to 38 percent of the national total during the same 
period. Ports of New York and Savannah (Georgia) ranked second and 
third, with only 13 percent and 6 percent share respectively in 2006 
(Figure 69). 

Figure 69

Port International (Loaded) Container Traffic 
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Among the port container-related freight traffic in the region, about 77 
percent were estimated to be through traffic, i.e. with final destinations 
outside the region (Figure 70).7 Among the metropolitan areas in the 
nation, the SCAG region ranked first in terms of the value of outbound 
shipments originating within a metropolitan region.8 The Chicago re-
gion ranked second but with only 60 percent of the value of outbound 
shipments when compared to the SCAG region.

Figure 70

Port Container-Related Freight Traffic in the SCAG Region 

Source: Estimates based on the Draft Multi-County Goods Movement Action Plan  
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In 2006, truck traffic accounted for 7 percent of the total VMT in 
the region. However, truck VMT share varied among counties (Figure 
71). Specifically, the three inland counties had significantly higher 
truck VMT share than the coastal counties, ranging from 10 percent 
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in Riverside County to 13 percent in Imperial County. For the three 
coastal counties, truck VMT shares were between 5 and 6 percent. 
Trucks are much larger, heavier and accelerate more slowly than  
passenger vehicles, and thus have much greater impacts on traffic 
flows than passenger vehicles. On a flat terrain, a heavy duty truck 
could be equivalent to 2.5 passenger vehicles in its impact on the  
capacity. As trucks travel up a grade, their speeds decrease and impacts 
on congestion become even more severe. Consequently, the truck VMT 
share statistics underestimate their actual impacts on traffic congestion in 
the region.

Figure 71

Truck VMT Share, 2006
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Due to the significant increase in international trade, truck VMT has 
also been growing at a much faster rate than passenger VMT. Between 
2000 and 2006, truck VMT grew 14 percent, doubling the rate of pas-
senger VMT growth at 7 percent (Figure 72). By 2035, total truck VMT 
in the region are estimated to almost double the current level.

Figure 72

VMT Growth - Passenger vs. Truck, 2000-2006
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Though two-thirds of the truck VMT take place during the off-peak pe-
riod, there are various freeway segments in the region that carry heavy 
truck volumes during the peak periods (i.e., from 6 to 9 a.m. and 4 
to 7 p.m.). Due to the location of the San Pedro port complex, those 
segments are located in the central part of the regional transportation 
system, and tend to generate disproportionate impacts than otherwise. 
For example, the I-710, SR-60, and I-15 freeways are heavily impacted 
by trucks now and will become even more congested in the future. The 
SR-60 Corridor between I-710 and I-15 is one of the most heavily used 
freeways by trucks engaged in inter- and intra-regional goods move-
ment, serving both port and domestic traffic. I-15 is the primary freight 
corridor between Los Angeles and the states to the north and east.9

In the region, the most significant goods movement patterns are east-
west within Los Angeles County. The spin-off patterns include, for ex-
ample, travel to and through Riverside and San Bernardino counties 
and other points eastward. The second most significant goods move-
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ment patterns are north-south within Los Angeles County between the 
ports and intermodal yards and warehouse distribution centers.10 

Highway Fatalities

Why is it important?

Highway accidents are the leading cause of death for people between 
the ages of 4 and 33.11 Highway fatalities at 42,642 deaths in 2006 
nationally accounted for about 95 percent of transportation-related 
deaths. Highway accidents and other incidents also accounted for 
more than 40 percent of the total annual delay of the region’s highway 
system. 

How are we doing?

In 2006, motor vehicle crashes in the region resulted in 1,881 fatali-
ties (about 5 deaths per day), a slight increase (3 percent) from 2005 

(Figure 73). For the rest of California, total number of highway fatali-
ties of 2,316 in 2006 represented a 6 percent reduction from 2005. At 
the national level, total number of highway fatalities fell slightly from 
43,200 deaths in 2005 to 42,642 deaths in 2006, about a 1.3 percent 
decrease.12 

Figure 73

Highway Accident Fatalities
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Within the region, Imperial County reduced its highway fatality rate 
noticeably in 2006. Between 2005 and 2006, highway fatality rate also 
decreased in San Bernardino County while the remaining four counties 
experienced slight increases (Figure 74). In 2006, the region’s highway 
accident fatality rate at 1.21 persons per 100 million vehicle miles trav-
eled was higher than the national average for urban areas (0.94 persons 
per 100 million vehicle miles traveled). The highway fatality rate in the 
region in 2006, though about the same as in 2005, was the highest since 
reaching its lowest level in 1998. However, the fatality rate in 2006 was 
about 25 percent below the 1991 level (1.62 persons per 100 million ve-
hicle miles).
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Figure 74

Highway Accident Fatalities
(Per 100 Million Vehicle Miles Traveled)
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Airports

Why is this important?

Air transportation is vitally important to the regional economy of 
Southern California. Because of its geographical location, Southern 
California relies heavily on air transportation services to access and in-
terconnect with domestic and foreign markets. For example, airborne 
exports accounted for almost 46 percent of the total value of com-
modity exports out of the Los Angeles Customs District (LACD) in 
2006.13 Adequate aviation capacity and quality services are essential to 
the tourism, business, and trade sectors of the regional economy.

How are we doing?

Total air passengers in the region in 2006 experienced a very slight de-
crease of 0.6 million (0.7 percent) reaching 87.7 million. This was the 
first decline since 2002. Contributing factors included higher air fares 

due to a sharp rise in fuel prices as well as reductions in the number of 
flights. Total air passengers in 2006 was still somewhat below the 2000 
(pre-September 11) record level of 89 million (Figure 75). 

Among the 87.7 million passengers, about 70.6 million (or 80 percent) 
were domestic while 17.1 million (or 20 percent) were international. At 
Los Angeles International (LAX), the share of international passenger 
traffic has been increasing from 25.8 percent in 2000 to 27.7 percent 
in 2006.

Figure 75

Air Passenger Traffic at Major Regional Airports
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Within in the region, almost every major airport maintained the same 
passenger level in 2006 as in 2005 except Long Beach which experi-
enced a 9-percent loss (Figure 76). Between 2000 and 2006, the share 
of LAX in total air passengers in the region decreased from 76 percent 
to just below 70 percent.
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Figure 76

Air Passenger Traffic by Airport
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Total air cargo in the region’s airports reached over 2.8 million tons in 
2006, a very slight decline (1.5 percent) from the 2005 level and was 
still a little below the 2000 record level (Figure 77). Between 1970 
and 2000, air cargo in the region grew at a rate of 5.4 percent annually. 
About three-quarters of the region’s air cargo traffic went through LAX 
while close to 20 percent passed through the Ontario International Air-
port. Ontario Airport is the west coast hub of all UPS air cargo opera-
tions and is also a major distribution center for FedEx. The remaining 

5 percent was spread among four other airports: Bob Hope (Burbank), 
Long Beach, John Wayne and Palmdale. 

LAX was the nation’s second busiest international air freight gateway 
by value of shipment behind only John F. Kennedy Airport in New York. 
The major markets for freight moving through LAX are South Korea, 
Japan, and Taiwan. Some of the major commodities exported through 
LAX are vegetables, fruits, and nuts; clothing; computer equipment; 
and medical equipment, while the leading imports are apparel, com-
puter equipment, audio and video media, and office machinery.14 LAX 
is one of only three major freight gateways in the nation that handles 
more exports than imports in value terms. By 2030, total air cargo in 
the region is projected to reach 8.7 million tons, more than triple its 
2006 level.15 

Figure 77

Air Cargo in the Region’s Six Largest Airports
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In 2006, among the ten largest airports in the world, LAX ranked 5th 
in passenger traffic, behind Atlanta, Chicago, London and Tokyo (see 
Figure 137 page 152). LAX also ranked 10th in total cargo volumes in 

RB-AR53093



80 / Transportation

2006, surpassed by Shanghai, Louisville and Singapore since 2005 (see 
Figure 138 page 152). 

Ports

Why is this important?

Almost 85 percent of the imports coming through the Los Angeles Cus-
toms District (LACD) arrive at the region’s ports.16 Continuing to pro-
vide a world-class port infrastructure is critical to sustaining a growing 
and prosperous regional economy. 

How are we doing?

Total traffic at the Ports of Los Angeles and Long Beach increased from 
187 million tons in 2005 to 210.4 million tons in 2006, a 12.5 per-
cent increase, higher than the 5.2 percent increase during the previous 
period (Figure 78). In 2006, the Los Angeles/Long Beach port complex 

ranked fifth in the world in container traffic (15.8 million TEUs handled 
including empty containers) following Singapore (24.8 million), Hong 
Kong (23.2 million), Shanghai (21.7 million) and Shenzen, China (18.5 
million).17 By 2020, total container traffic at the twin-ports is projected 
to more than double their 2006 level, reaching 36 million TEUs.18 In 
2006, the twin-ports also maintained their dominant role among West 
Coast ports, attracting 58.3 percent of the total traffic. 

Figure 78

Port Cargo at Los Angeles and Long Beach 
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Activities at the ports have been identified as the largest source of air 
pollution in the region, a condition that will increase over time as port 
traffic increases. Port-related pollution has posed serious public health 
impacts on local communities and the entire South Coast Air Basin. 
For instance, a substantial contributor to air pollution is the low-grade 
diesel fuel used by ships. In December 2005, the California Air Re-
sources Board (ARB) instituted a requirement for the use of higher-
grade, less polluting diesel fuel within 24 miles of the California coast. 
In November 2006, the governing boards of the Ports of Los Angeles 
and Long Beach approved the $2 billion Clean Air Action Plan. The 
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plan aims to reduce port-related pollution from vessels, trains, trucks, 
and terminal operating equipment by 45 percent over the next 5 years 
by requiring, among other measures, the use of electric shore power and 
clean fuels and accelerating the conversion to a cleaner truck fleet.

Between 2005 and 2006, traffic at Port Hueneme decreased very 
slightly by 0.7 percent, from 4.6 to 4.57 million tons, following a 14 
percent increase during the previous period. Only about 8 percent of 
the cargo shipments at Port Hueneme were through containers. Han-
dling about 220,000 metric tons of automobiles, the port is one of the 
load centers for the import and export of automobiles. 
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The Southern California Survey 2007:  Continuities, Changes, and More Diversified Opinions about Quality of Life

Kim Haselhoff, Ph.D. and Paul Ong, Ph.D.
Public attitudes and opinions are important in the policy realm. In order 
to develop sound legislation and policy, leaders need to understand what 
people value and what concerns they may have. To better address these 
questions the UCLA Lewis Center for Regional Policy Studies instituted 
the Southern California Survey (SCS) in 2005. The survey, now in its 
third year and final year, is designed to gather the views and opinions 
of Southern California residents on critical public policy issues in this 
region. This essay presents findings from the most recently completed 
survey of Southern California residents (those living in the counties 
of Los Angeles, Orange, Riverside, San Bernardino, and Ventura), as 
well as some comparisons to previous years. Basic information about 
the survey is included in the box below and details of the survey can 
be found at: http://lewis.sppsr.ucla.edu/special/socalsurvey/index.cfm. 
Imperial County, though not part of the SCS samples, is part of the 
Southern California Association of Governments (SCAG) region which 
also includes the five counties mentioned above.

About the Survey
The 2007 Southern California Public Opinion Survey is 
supported by the UCLA Ralph and Goldy Lewis Center for 
Regional Policy Studies and is designed to gather the views and 
opinions of Southern California residents on critical public 
policy issues in this region.

The Survey was conducted in English and Spanish during the 
months of February, March, April and May 2007 using random 
digit dialing, and the data were collected by The Social Science 
Research Center at California State University, Fullerton. There 
are 1502 completed surveys for the five counties: Los Angeles, 
Orange, Riverside, San Bernardino, and Ventura. The sample 
is divided proportionally by county household population. The 
characteristics of the sample by age, ethnicity, income, education 
and nativity are roughly consistent with the 2005 American 
Community Survey, though SCS respondents do tend to be 
slightly older. There is a sampling error of +/- 2.5 percent at the 
95 percent confidence level for the full sample. (Sampling error 
may be larger for subpopulations)

While this essay does identify problems in the region, it should be 
noted that Southern California is an attractive place to live. Over 
three-quarters of survey respondents believe the weather is the best 
thing about the region, but others also mentioned amenities (such as 
outdoor recreation, cultural amenities, entertainment, restaurants/
food, and shopping), (45%), and opportunities, including educational 
and economic opportunities, among others (36%), (see Figure 1). Two 
thirds of survey respondents also believe that things are going somewhat 
well or very well in the region as far as quality of life is concerned (see 
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Figure 2). In addition, 66 percent of respondents believe things will stay 
the same or get better in the next twelve months, versus only 31 percent 
who believe things will get worse. Residents in Ventura County are 
most satisfied with quality of life, with 76 percent of residents believing 
things are going somewhat or very well. Residents of San Bernardino 
County are least satisfied, though 60 percent still say things are going 
very well or somewhat well. 

Figure 1: Top Three Best Things About Living in Southern California
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Source: Lewis Center for Regional Policy Studies, UCLA, Southern California Survey 2007, N=1502

 

Data from the 2007 Los Angeles Riots 15th Anniversary Resident 
Follow Up Survey conducted by the Leavey Center for the Study of 
Los Angeles (Guerra, et al, 2007) indicate that residents of Los An-
geles are generally optimistic about the city as well, though not quite as 
positive as southern California residents in general. In Los Angeles, 51 
percent believe that things in the city are going in the right direction, or 
staying the same, and 39 percent say they are going in the wrong direc-
tion. Interestingly, the Los Angeles survey also found that naturalized 
citizens were most optimistic, as 58 percent feel things are going in the 
right direction or staying the same, versus 48 percent of U.S. born resi-
dents, and 52 percent of non-citizens. On the other side, 46 percent 

of native born Angelenos feel things are going in the wrong direction, 
versus 31 percent of non-natives (naturalized and non-citizens). The 
SCS did not find such significant differences in opinion among these 
groups on the quality of life questions, though non-citizens do appear 
slightly more positive than others. Finally, as for financial security, 69 
percent of southern California residents report feeling financially se-
cure, and 19% said they felt very secure, which is about the same as 
last year. Despite these positives, however, residents do have some se-
rious concerns about life in the region. One challenge in improving the 
quality of life in Southern California is to continue to find innovative 
solutions for the major problems identified by residents in the survey. 

Figure 2: How are things going in Southern California?
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Source: Lewis Center for Regional Policy Studies, UCLA, Southern California Survey 2007, N=1502

In 2007 Southern Californians rated the top problems in the region 
as:
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Immigration has emerged as the top problem in the region, outranking 
even the usual traffic and transportation concerns (though not by 
much). The region has been the primary gateway for immigration, both 
legal and illegal, for several decades, but clearly the national debate 
has put this issue firmly on the radar over the past year. The economy, 
crime, and education made the top problems list again this year, as 
did the environment, though it was bumped from third place down to 
sixth place on the list. Air quality is undoubtedly a concern this year 
as it was last year, but perhaps has been overshadowed by the national 
focus on immigration. 

The Southern California Survey (SCS) also looked at local government 
performance in the region and found that a majority of Southern 
California residents have some degree of confidence in their local 
government, although they have less confidence in local government’s 
ability to solve the problems that most affect them. 

Overview of Region’s Most Important Problems

Figure 3 displays the top six problems in Southern California, as well as 
the top six problems in the Bay Area, for comparison (Bay Area Council, 
2007). Immigration, transportation, crime, the economy, education and 
the environment are the top six problems cited by Southern California 
Survey respondents. Many of these problems are related to life in a large 
metropolitan area, so it is not surprising that the Bay Area shares some 
of the same concerns (the Bay Area is the second largest metropolitan 
region in the state following Southern California). Transportation is a 
top concern in both regions, though it ranks more highly in the Bay 
Area. Housing is still a top concern in the Bay Area, as it was last year, 
but in Southern California it has not made the top problems list since 
2005. The economy, crime, and education continue to be high on the 
list in both regions. We also looked at the top problem by county in 
Southern California and immigration was the top concern in Ventura, 
Riverside, San Bernardino, and Orange counties, though it tied with 
transportation for the top spot in Orange County. Crime was the top 
concern in Los Angeles County. Figure 4 displays the top problems in 
the region by all three responses (respondents were asked to name the 
top three problems in the region). 
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Figure 3: Top Problems in Southern California and the Bay Area
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Figure 4: Top Problems by First, Second and Third Response
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The SCS also asked respondents about the top problems facing his or 
her own family today (see Figure 5). The greatest concern for families 
is economic issues, including jobs, finances, debt, cost of living, and 
retirement, among others. Services are the second top problem. This 
category included any government or social services, but health care 
was the primary concern here. Education, including paying for college, 

was the third top problem. Finally, housing costs, and family conflicts, 
including having enough time for family, were also big concerns.

Figure 5: Top Problems in Your Family
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Perception of Problems by Demographic Groups

A breakdown of the top three problems according to ethnicity, 
education, age, and income indicates much more variation in opinion 
than last year when almost everyone agreed that transportation was the 
top problem. This year immigration was the top concern among older, 
White respondents, while crime was the top concern for other ethnic 
groups and younger respondents, as well as lower income respondents 
(perhaps reflecting areas where these groups live). Transportation was 
the top concern only among the highest income earners, and across all 
levels of education. We do see a good deal of consistency in the third 
most important problem (not shown in the graph), which almost all 
agreed to be economic concerns. Economic concerns were also the 
top problem noted for families across all demographic groups. The top 
problem as indicated by demographic group (and county) is displayed 
in Figure 6. 

Source: Lewis Center for Regional Policy Studies, UCLA, Southern California Survey 2007, N=1502

Figure 6: Most Important Problem by Demographic Groups/County
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Background on Top Six Problems

The following section provides a brief overview of the top problems 
identified by residents so the reader has a basic understanding of the 
more objective challenges facing the public and local government. 

Immigration

The Southern California region is home to over 5 million foreign-born 
residents (2005 American Community Survey) and has been a primary 
gateway for immigration throughout the late twentieth century to the 
present day. In Los Angeles County 36 percent of the population is 
foreign born. As the immigrant population grows nationally, California 
is actually seeing fewer immigrant arrivals. According to one source, 
the number declined by 10 percent in the 1990s and by 30 percent in 
Los Angeles County (Rodriguez, 2007).
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Estimates of the number of illegal immigrants in the U.S. vary 
widely. As of 2003, the US Citizenship and Immigration Services put 
the number at 7 million, growing at rate of 500,000 annually, while  
the Pew Hispanic Center estimates that the number is closer 12 
million today, based on the Current Population Survey (Knickerbocker, 
2006). Although estimation methods vary, the Public Policy Institute  
of California claims that the number of illegal immigrants coming to 
the U.S. is higher than ever, outnumbering legal immigrants for the  
first time (Johnson, 2006). California is home to more illegal immigrants 
than any other state in the nation, an estimated 2.4 million, although 
Arizona has become the primary border crossing area in the past  
few years, and now has a higher percentage of illegal immigrants per 
capita (ibid). 

The recent congressional debates over immigration have fueled concerns 
about immigration throughout the state and the nation. The debate has 
also put immigration at the forefront of Southern California concerns. 
While the issue was in the top ten problems in 2005, it moved up to 
the number five spot last year, and the number one spot this year. The 

latest attempt at immigration reform, which was highly controversial, 
ended in June when the bill failed to make it out of the Senate. 

Transportation

Transportation is still a major concern in the region. Although various 
responses related to transportation were offered, by far the most 
common response to the question about the region’s most important 
problem was traffic. Although Southern California does not have the 
highest average commute times in the U.S., it does rank in the top ten 
for large cities (population 250,000 or greater). The 2005 ACS ranks 
Riverside (city, not county) as having the fourth longest commute, 
and Los Angeles the sixth longest commute (U.S. Census Bureau, 
2005). The region also stands out for the level of congestion. The Texas 
Transportation Institute recently released their latest report, based on 
2005 data, which indicated, “Los Angeles and Orange counties have 
retained their infamous reputation as the worst region in the nation 
for traffic delay” according to the Los Angeles Times. Motorists in 
these counties spend an average of 72 extra hours in rush hour traffic 
according to the report. Traffic in the Inland Empire is worsening as 
well, with motorists there averaging 49 extra hours stuck in traffic at 
peak times. Some experts claim that even these statistics underestimate 
the severity of congestion in the region (Rabin and Weikel, 2007). 

Crime

According to the California Department of Justice, violent crime has 
actually been declining since the early-1990s. The violent crime rate 
decreased considerably in each of the five Southern California counties 
between the peak year 1992 and 2006, dropping by almost half. Property 
crimes also decreased by almost one-third in the region between 1996 
and 2006. The juvenile felony arrest rate in the region in 2003 was only 

RB-AR53101



88 / Essay

about 43 percent of its 1990 level (California Department of Justice, 
2007). So overall the concern with crime seems to belie the statistics.

The Economy

The economy is again the fourth most important problem in the region, 
down from the second most important concern two years ago. However, 
it is by far the highest concern within families in the region. The State 
of California Employment Development Department Labor Market 
statistics indicate that the annual average unemployment rate remained 
virtually the same (averaging a fairly low 4.7 percent) in all five southern 
California counties from January-February 2006 to January–February 
2007. The rate is higher for certain groups and communities though, 
and there is some concern that many of the jobs most available in the 
region are service jobs and jobs in the informal economy, both of which 
are lower paying and provide few or no benefits or security. However 
another reason for the large number of responses in this category had 
to do with both the high cost of living in the region, and rising energy 
costs. The U.S. Energy Information Administration website confirms 

that residential electricity prices have been rising steadily over the past 
few years (both nationally, and in the Pacific region), as have retail 
gasoline prices (although with more price fluctuations along the way). 
California ranks in the top ten in a comparison of retail energy costs by 
state, and these costs increased about 7 percent from February 2006 to 
February 2007 (Data Center Knowledge).

Education

Education is a statewide problem as well as a local one. A recent PPIC 
survey on the state of education in California found that 80 percent 
of Californians believe the quality of education in the state is at least 
somewhat of a problem, and 52 percent consider it a big problem, which 
is virtually unchanged from a similar survey in 2000 (Public Policy 
Institute of California, 2007). However PPIC also found that statewide, 
“the number of residents ranking education and schools as the most 
important issue facing California has fallen to its lowest point in three 
years” (ibid). They suggest that perhaps frustration with education in 
the state has led to a disengagement from the issue. Education statistics 
vary widely throughout the southern California region, and throughout 
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each county, depending on the school district. In Los Angeles County 
there have been improvements over the past several years, yet the 
United Way reports that less than one third of 3rd graders scored at or 
above the national average for reading in 2005. Only 60 percent of high 
school students will graduate with a diploma, compared to 72 percent 
for the state and 90 percent for the nation. Education has been a top 
issue on the SCS for each of the past three years.

Pollution/Environment

Although this year the environment placed sixth in the top problems 
ranking, in last year’s SCS the environment ranked third. In that 
survey, about 60 percent of responses indicated pollution, or more 
specifically air pollution, as the greatest concern. A separate question 
later in the 2006 survey asked respondents about the most important 
environmental issue facing Southern California today. Over 50 percent 
rated air pollution as the most important environmental issue, with 
water pollution a distant second, at 9 percent. In some ways air 
quality in California in general has greatly improved over the past two 
decades. Several dangerous air pollutants that were at harmful levels 
twenty years ago no longer exceed health-based standards (California 

Air Resources Board). However, air quality continues to merit serious 
concern. As noted in the other guest essay in this report, SCAG is 
seeking declaration of a state and federal emergency to address the 
region’s air quality. The major culprit is PM2.5 pollution, but standards 
for other particulate matter and for ozone continue to be revised. Earlier 
this year the Air Resources Board released a study estimating 5,400 
premature deaths per year due to PM2.5 in the South Coast Air Basin, 
which is completely within the SCAG region. While pollution did not 
make the top five list of concerns on the survey this year, it is likely that 
the furor over immigration simply stole attention away from the issue 
as last year’s survey confirms that residents are worried about pollution 
levels in the region. 

Confidence in Southern California Local Government

We should point out that perceptions of local government can differ 
greatly, as local governance is a fairly complex and fragmented system. 
Southern California’s system of local government is broken up among 
several counties, almost two hundred cities, and numerous special 
districts. While California’s local government structure is less complex 
than others nationwide the overlapping responsibilities can make  
it difficult at times to know who is in charge on any particular 
issue. However, it is useful to know how residents perceive their  
local government and how they feel about its performance on the 
region’s problems. 

For the last three years the SCS asked residents about their level of 
confidence in “your local government.” Figure 7 displays the results 
for 2007. The two questions were about general confidence and 
confidence in local government’s ability to solve the problems that most 
affect your own household or family. Southern California residents tend 
to have higher levels of general confidence in local government than 
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in its ability to solve problems that affect them personally. About 58 
percent of respondents have at least some confidence (some or a lot) 
in local government generally, as opposed to the 47 percent who report 
some degree of confidence in solving problems that affect them. These 
figures are very similar to what we found in both the 2005 and 2006 
SCS, although we do see a slightly higher percentage of respondents 
indicating “not much” general confidence in 2007 than we found in 
2005 (see figure 8). 

Figure 7: Confidence in Local Government
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Figure 8: Confidence in Local Government, 2005-2007

0%

10%

20%

30%

40%

50%

60%

General Personal General Personal General Personal
2005 2006 2007

Not Much Some  A Lot

Source: Lewis Center for Regional Policy Studies, UCLA, Southern California Survey, 2005-2007

For comparison, Figure 9 illustrates the level of confidence in the state 
and federal government in 2006 and 2007 (these questions were not 
asked in 2005). While last year there was more confidence in local 
government than in the state and federal government, this year ratings 
of state government improved significantly, and were slightly higher than 
local government confidence ratings. Ratings of the federal government 
fell slightly. Last year 48 percent reported “not much” confidence in 
state government, while this year that number was down to 36 percent. 
Those reporting “not much” confidence in the federal government 
basically held steady, rising just slightly from 47 percent last year to 51 
percent this year (still within the margin of error). Overall 62 percent 
have at least some confidence in state government while only 47 percent 
have at least some confidence in the federal government. 

To compare confidence levels among demographic groups and in 
different areas in the region we calculated confidence scores for each 
respondent based on the responses to both of the confidence questions. 
The maximum score was 4, the minimum was –2. The average 
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confidence score overall was 0.52. While in previous years we did see 
some differences in confidence scores by group, this year there was 
little significant variation. The only significant difference in confidence 
scores was by region. While Los Angeles county residents had the lowest 
average confidence scores (.31), Coastal (Ventura, Orange counties) 
regions had the highest scores (.62). The Inland Empire (Riverside, 
San Bernardino counties) score was .44, similar to last year. Overall 
scores have been dropping over the past two years, particularly in the 
Inland Empire, where confidence scores dropped significantly last year 
but held steady this year. Los Angeles county scores were also lower 
this year than the last two years (down from .52 to .31). 

Figure 9: Confidence in State and Federal Government, 2006-2007
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Local Government Performance on the Issues

The survey also asked respondents whether the performance of Southern 
California’s elected officials in several different issue areas has been 
generally inadequate, mixed, or adequate. Residents are most satisfied 
with elected officials’ performance on police protection, with almost 
50 percent of respondents indicating that local government is doing an 

adequate job here. There was also relative satisfaction with protecting the 
environment, keeping and attracting jobs, and keeping attracting business 
investment in the region; over 60 percent of respondents indicated that 
performance on these issues was adequate or mixed. Respondents were 
slightly less satisfied with performance on improving transportation 
and education, and preparing for a terrorist attack, and very dissatisfied 
with performance in providing affordable housing in the region. Over 
60% of respondents report elected official’s performance on affordable 
housing as “inadequate” (see figure 10). In the Los Angeles Riots 15th 
Anniversary Resident Follow Up Survey, city respondents were asked to 
rate the issue areas (using a six point scale), as opposed to their elected 
official’s performance on the issues, but Angelenos were similarly most 
displeased with the cost and availability of housing. Air quality was also 
a big concern in the city (the SCS asked about the environment). On the 
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positive side, city residents were also fairly satisfied with public safety 
and jobs/economy, similar to responses regionally. 

Figure 10: Government Performance, 2007
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For an overall indicator of local government performance we created a 
score based on responses to each of the performance questions. Each 
adequate response received a “1” and each “inadequate” response 
received a “-1”. (The mixed response did not receive a score). Then 
we subtracted the “inadequate” scores from the “adequate” scores. If 
a respondent answered “adequate” on all eight issues areas their net 
score would be an 8. Conversely, if they responded “inadequate” on all 
eight issues areas their net score would be a –8. Although almost half 
of responses (50 percent) are in the “middle” range of –2 to 2, we still 
see a higher percentage of “inadequate” scores than “adequate” scores. 
However the scores are slightly better than they have been the last 
two years. In 2005 fourteen percent of scores were in the “adequate” 
range. In 2006 that number was up slightly to 18 percent, and this year, 
21 percent. However the most significant change is the increase in 
intensity of opinion from 2005, when 60 percent of responses fell into 

the middle range. In 2006 and 2007 middle range responses dropped 
to 50 percent, and we see a corresponding increase in “adequate” and 
“inadequate” responses (see Figure 11). 

Figure 11: Net Performance Scores, 2005-2007
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Government Performance Ratings by Demographic Groups

Opinions on government performance tend to vary by demographics 
and geography. The differences here are generally slight, as most 
respondents choose the “middle” category. However there are some 
significant differences among groups in terms of who is most satisfied 
with government performance. Those with the lowest levels of education 
and the lowest incomes tend to give more “adequate” ratings than 
those in the higher categories. Younger residents are also more satisfied 
with government performance than older residents. As for ethnicity, 
Latinos are more satisfied with elected officials than are whites and 
other ethnic groups. Regionally Los Angeles residents are least satisfied 
with government performance, while those in the coastal counties are 
most satisfied. Responses within groups show little change from last 
year, although we do see a very slight decrease in the percentage of 
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“inadequate” responses almost across the board, with more significant 
decreases here among those in the “other” ethnic category, those in 
the Inland Empire, and those with the highest education levels. This 
change contrasts with the increase in inadequate ratings we observed 
among all demographic groups from 2005 to 2006. In a few cases 
inadequate ratings had risen over ten percent. 

The overall picture here is that the majority of respondents, regardless 
of demographic group, offered an ambivalent response to the questions 
about government performance, indicating that most residents continue 
to lack strong opinions one way or the other. However the number of 
middle range responses continues to be lower than in 2005, indicating 
stronger feelings about local government performance in 2006 and 
2007 than we found in 2005. 

Discussion

Public opinion data provide a useful guide to policymakers as they 
attempt to address the public’s concerns and priorities. However it is 

important to note that to some extent these opinions are influenced by 
factors out of the control of elected officials. The media is one example. 
Almost three decades of research have confirmed that the media does 
shape public opinion. For example, Page, et al, (1987), found that 
different news sources have different effects, with news commentators 
having a strong positive impact on policy preferences. Entman, (1989), 
found that the media influences political preferences by affecting 
what people think about. Agenda setting is a key outcome of media 
influence, reflecting the increase in perceived importance of any issue 
extensively covered by the media. More current research continues to 
refine what we know about who is most influenced by media and how 
news coverage affects beliefs and preferences. 

Research clearly supports the premise that media coverage may increase 
concern where little is warranted, while diverting attention from issues 
that need to be addressed. We see this on two levels in this data. The 
concern with crime has been high on every SCS since 2005, despite 
a continuing drop in the crime rate, particularly in the past ten years. 
Without minimizing the level of crime in some areas, which may very 
well be a significant concern for residents, this does seem to be one issue 
that tends to be blown out of proportion by the media. Immigration is 
an issue which has recently received a lot of attention from the media 
and political leaders. While immigration certainly impacts the region a 
great deal as a result of the large number of immigrants who live here 
and enter the country here, it seems likely that the national debates 
and media coverage on immigration reform have elevated concern 
more than any specific issue that involves immigration locally. On the 
other hand, the air quality crisis in the region is a serious health threat 
that should be one of the foremost concerns for residents. While the 
region is known for poor air quality, it seems that new information on 
various particulate matter and the links to health have not been widely 
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publicized, which would help generate support for stricter air quality 
standards. So not only do public opinion polls tell policymakers what 
problems residents want them to address, it also tells policymakers 
what key problems are not on the minds of residents, but probably 
should be.

Dr. Kim Haselhoff is Post-doctoral Fellow with the Lewis Center 
for Regional Policy Studies, UCLA. Dr. Paul Ong is Professor at 
the School of Public Affairs, UCLA.
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Energy use, air quality, climate change 
and water supply issues are interrelated 
and must be addressed together.
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T h e  E n v i r o n m e n t

Air Quality

Why is this important?

Good air quality is vital for the health of residents, nature and the 
economy. Human health effects of air pollution can range from lung 
irritation to cancer and premature death. Ecological effects include 
damage to crops and contamination of waters. Degradation in human 
and ecological health often adversely impacts economic well-being. 

How are we doing?

The SCAG region includes four air basins: South Coast, Mojave 
Desert, Salton Sea and South Central Coast (Ventura County portion) 
(see Map on next page). An air basin generally has similar meteoro-
logical and geographical conditions throughout. Despite the improve-
ments for the past three decades, almost the entire region still has not 
met the federal standards for ozone.1 In addition, the most populous 
South Coast Air Basin with 16.5 million population has not met the 
federal standards for PM2.5.

Since 1980, the region has accomplished significant improvements in 
its air quality particularly with respect to carbon monoxide (CO) and 
ozone. For example, the number of days exceeding the federal 8-hour 
CO standards in the South Coast Air Basin was reduced from 63 days 
in 1980 to zero days in 2006, and the SCAG region is now a CO at-
tainment area. In addition, the number of days exceeding the federal 
8-hour ozone standards in the South Coast Air Basin was reduced from 
206 days in 1980 to 86 days in 2006. Even in the Inland Empire, emis-
sion levels have been reduced by almost half during the last decade. 
Despite the significant improvements, the South Coast Air Basin still 
has some of the worst air quality in the nation. Specifically, the South 
Coast has the highest concentration of ozone and PM2.5 in the nation. 

In addition, improvements to ozone and PM2.5 have shown signs of lev-
eling off over the past few years. Furthermore, the region and the state 
have faced significant challenges in developing and implementing plans 
to meet the attainment deadlines for ozone and PM2.5. 

While control efforts in the past three decades gave relatively more 
emphasis first to carbon monoxide and then ozone, recent studies have 
confirmed the severe health impacts of air pollution, particularly for 
PM2.5 as further discussed below and in the essay on air quality and 
health in this report. The enhanced understanding of health impacts 
has also changed the basis of assessment of air quality in the region. 

Air quality trends are affected by emissions as well as meteorology (weather) 
and terrain. In particular, meteorology causes year-to year changes in air 
quality trends that can mask the impacts of emissions. However, long-term 
trends are closely related to the changes in emission levels. 
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PM2.5

PM2.5 is particulate matter with a diameter of 2.5 micrometers (um) or 
smaller. The diameter of a human hair is about 60 micrometers. PM2.5 
is a subgroup of finer particles within the classification of PM10, partic-
ulate matter with a diameter of 10 micrometers (um) or smaller. Expo-
sure to particulate matter aggravates a number of respiratory illnesses 
and may even cause early death. PM2.5 poses increased health risks be-
cause it can penetrate deeper in the lung than PM10 and contain sub-
stances that are particularly harmful to human health. Both long-term 
and short-term exposure can have adverse health impacts. 

Though the U.S. EPA established PM2.5 standards in 1997, non-attain-
ment designations for areas did not become effective until 2005. Within 
the SCAG region, only the South Coast Air Basin was designated as a 

non-attainment area with 2014 as the required attainment year. Within 
the state, San Joaquin Valley is the only other federally designated non-
attainment area for PM2.5. The State Implementation Plan (SIP) for 
PM2.5 is due to U.S. EPA in April 2008 but was submitted earlier in fall 
2007 along with the ozone SIP because many of the control strategies 
that reduce PM2.5 precursor emissions are also needed to help attain 
the 8-hour ozone standard. State non-attainment designation for PM2.5 
is more encompassing and includes, in addition to the South Coast, the 
Western Mojave Desert Air Basin and Ventura County. 

In 2006, the annual average PM2.5 concentration in the South Coast Air 
Basin was 20.6 ug/m3, a slight decrease from that in the previous year 
(21ug/m3) but continuing to significantly exceed the federal standards of 
15 ug/m3 (Figure 79). Specifically, 11 of the 18 monitoring stations in 
the basin showed exceedance, with the Mira Loma area in Riverside 
County having the highest concentration. Since 2004, improvement to 
PM2.5 has shown signs of leveling off.

Figure 79
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Effective December 17, 2006, the U.S. EPA revised the federal 24-hour 
PM2.5 standard to be much more stringent, from 65 ug/m3 to 35 ug/m3. 
In 2006, the South Coast Air Basin exceeded the (new) federal 24-hour 
standard for PM2.5 on 11 percent of sampling days, though it did not have 
any exceedance as to the federal 24-hour standard for PM10 (Figure 80). 
This is partly because PM2.5 particles being smaller than PM10 parti-
cles are more difficult to control. It is expected that the U.S. EPA will 
designate the new 24-hour PM2.5 non-attainment areas by November 
2009 with the attainment year by approximately 2020.

Figure 80
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In 2006, the maximum 24-hour PM2.5 concentration in the South Coast 
Air Basin at 54 ug/m3 also well exceeded the new federal standard of  
35 ug/m3. Since 1999, there has been generally a downward trend in re-
ducing the maximum 24-hour PM2.5 concentration in the South Coast 
Air Basin (Figure 81). 

Figure 81
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On an annual basis, directly emitted PM2.5 emissions contribute approx-
imately 40 percent of the ambient PM2.5 in the South Coast Air Basin, 
while 60 percent is formed secondarily. Among the directly emitted 
PM2.5 emissions, about 55 percent are from areawide sources, while 33 
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percent are from mobile sources and another 12 percent are from sta-
tionary sources. Attainment of the federal health-based PM2.5 standard 
would demand significant reductions in PM2.5 components within the 
next seven years. The PM2.5 attainment strategy focused primarily on 
reductions of NOX, SOX, directly emitted PM2.5, supplemented with 
additional VOC reductions that can be feasibly achieved by 2014. NOX 
and SOX emissions are both products of fuel combustion. 

PM2.5 is responsible for most of the serious health effects known from expo-
sure to ambient air pollutants. It should be noted that the South Coast Air 

Basin has a disproportionate share of PM2.5 exposure and hence suffered 
disproportionate impacts. Specifically, the South Coast has almost 52 
percent share of the nation in population-weighted exposures to PM2.5 
above the national annual average standard (Figure 82). Accordingly, 
residents in the South Coast suffer extraordinary health impacts in-
cluding an estimated 5,400 premature deaths annually as contained in 
Figure 83.2 In comparison, highway accidents resulted in 1,881 deaths 
and there were 1,460 homicides in the region in 2006. 

Figure 82

PM2.5 Pollution
South Coast Air Basin Disproportionate Exposure 

South Coast 51.7%

Rest of Nation 34.2%

Philadelphia 3.2%

New York City 2.4%

Chicago 6.3%

Atlanta 2.2%

* Population-weighted exposures above the national annual average standard based on 2000-02 AIRS data
Source: South Coast Air Quality Management District

Exposure to PM2.5 pollution can shorten life by about 14 years for 
people who die prematurely. In addition, there is a 15 percent increase 
in the risk of overall premature death for each 10 ug/m3 increase in 
PM2.5 annual concentration. The groups most vulnerable to the PM2.5 
pollutant include infants and children, the elderly, and those with pre-
existing heart or lung disease. 
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Figure 83

PM2.5  Pollution –  Annual Health Impacts
South Coast Air Basin 

 5,400 premature deaths

 140,000 children with asthma and lower respiratory 

symptoms

 980,000 lost work days

 80% of emissions are under the state or federal jurisdictions 

and not within local control

Source: California Air Resources Board

On the other hand, about 80 percent of the emission sources for PM2.5 
are within the jurisdiction of state ARB (regarding e.g., on-road/off-
road vehicles, motor vehicle fuels, and consumer products) or federal 
EPA (regarding e.g., vehicle emission standard, airplanes, ships and 
trains). Specifically, to achieve PM2.5 attainment in 2014, about 56 per-
cent of the emission reductions needed is within the state ARB juris-
diction while another 24 percent are within the federal EPA jurisdic-
tion. To have any reasonable expectation of meeting the PM2.5 attainment 
deadline by 2014, the pace of improvement for PM2.5 must accelerate 
under the federal and state jurisdictions.

PM10

Three air basins in the region have been designated as non-attainment 
areas for PM10: the South Coast, Salton Sea and Mojave Desert. It 
should be noted that, effective December 17, 2006, the U.S. EPA re-
voked the PM10 annual standard but retained the 24-hour standard. 

In 2006, the number of days exceeding the federal 24-hour standard (150 
ug/m3) for PM10 increased slightly from 0 to 2.8 days in the Mojave Desert 
Air Basin, and from 8.5 days to 12.5 days in the Salton Sea Air Basin 
(Figure 84). The number of days with an unhealthy level of PM10 de-
scribes the chronic extent of PM10 pollution. Between 2004 and 2006, 
the South Coast Air Basin did not experience any exceedance based on the 
federal 24-hour standard. 

Figure 84

Air Basin '04 '05 '06

Mojave Desert 1.9 0 2.8

Salton Sea 7.8 8.5 12.5

South Coast 0 0 0

(Days Exceeding Federal 24-hour Standard)

PM10 Pollution

Source: California Air Resources Board

California state standards for PM10 are much more stringent than fed-
eral standards due to greater consideration given to the potential health 
impacts. Specifically, the state annual average standard for PM10 of 20 
ug/m3 is only 40 percent of the (revoked) federal standard of 50 ug/m3. 
In 2006, both the Salton Sea and South Coast continued to signifi-
cantly exceed the state annual average standards. In addition, the state 
24-hour standard for PM10 of 50 ug/m3 is only a third of the federal 
standard of 150 ug/m3. In 2006, both the Salton Sea and South Coat 
air basins exceeded the state PM10 24-hour standard on 241 days.3 
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Ozone

Beginning in June 2005, the national 1-hour ozone standard was re-
voked and replaced by a new 8-hour ozone standard that is more health 
protective. The new ozone standard is more stringent than the old stan-
dard but allows longer timeframe for attainment until 2023 for the 
South Coast. Currently, all four air basins in the region are designated 
as non-attainment areas for 8-hour ozone.4 

Ozone is a colorless and poisonous gas. Ground level ozone is a major 
component of urban and regional smog. Ozone is a strong irritant, which 
can reduce lung function and aggravate asthma as well as lung disease. 
Repeated short-term ozone exposure may harm children’s developing 
lungs and lead to reduced lung function in adulthood. In adults, ozone 
exposure may accelerate the natural decline in lung function as part of 
the normal aging process.

In 2006, ozone pollution worsened slightly in the South Coast Air Basin 
and Ventura County but improved in the Mojave Desert and Salton Sea 

air basins. In the most populous and polluted South Coast Air Basin, 
the number of days exceeding the federal 8-hour ozone standard in-
creased slightly from 84 days in 2005 to 86 days in 2006, still the 
second lowest since 1976 (Figure 85). However, since 1998 ozone im-
provements have shown signs of leveling off. 

Between 2005 and 2006, the maximum 8-hour ozone concentration 
in the South Coast Air Basin decreased very slightly from 0.145 ppm 
(parts per million parts of air) to 0.142 ppm, about half of the 1985 
level.5 The number of days for health advisories also decreased from 11 
to 10 days between 2005 and 2006.6 

Between 2005 and 2006, Ventura County also increased the number of 
days exceeding the federal 8-hour standard, from 12 to 22 days. How-
ever, during the same period, both the Mojave Desert and the Salton 
Sea air basins experienced reductions in the number of days exceeding 
the federal 8-hour standard, from 55 to 50 days and 43 to 32 days 
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respectively. Within the region, the Central San Bernardino Mountain 
area surpassed the federal 8-hour ozone standard for a total of 59 days in 
2006 followed by the Perris Valley (53 days) and Banning Airport area (44 
days) both in Riverside County, and Santa Clarita Valley (40 days). 

Figure 85

Ozone Pollution in Non-attainment Air Basins
(Number of Days Exceeding Federal Eight-Hour Standard)
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Source: California Air Resources Board and South Coast Air Quality Management District 
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Emissions of ozone precursors including NOx and ROG in the South 
Coast Air Basin are generally following a downward trend. For example, 
total emissions of NOX were reduced from over 1,700 tons/day in 1975 
to about 950 tons/day in 2005. This is primarily due to the reductions 
from on-road mobile sources as well as stationary sources. The reduc-
tions from on-road mobile sources were due to the more stringent ve-
hicle emission standards and as newer, less-polluting vehicles become 
a larger share of the fleet. The reductions of NOX emissions from sta-
tionary sources (e.g., electric utilities) are primarily due to increased 
use of natural gas as the principal fuel for power plants, and control 
rules that limit NOX emissions. 

In 2005, more than 90 percent of the total NOX emissions in the South 
Coast Air Basin came from mobile sources. For example, heavy duty 
trucks were responsible for 320 tons/day of NOX, a third of the total 
NOX emissions in the South Coast Air Basin and more than half of 
the NOX emissions from on-road mobile sources. As to “other mobile 
sources”, major NOX contributors are off-road combustion equipment, 
ships and trains. The NOX emissions from off-road combustion equip-
ment have been decreasing and offset the increases from ships. 

Despite the large reductions of NOX for the past three decades,  
significant reductions above and beyond those already achieved  
are still needed to meet the federal ozone standards by 2024 and  
PM2.5 standards by 2014. Specifically, NOX reductions primarily based 
on mobile source control strategies are essential for both ozone and 
PM2.5 attainment.

Carbon Monoxide 

In December 2002, the South Coast Air Basin met federal attainment 
standards for CO (with no violation in 2001 and the one day allow-
able exceeding the federal standard in 2002). The basin continued to  
have no violations for CO from 2003 to 2006. During the past two  
decades, peak 8-hour CO levels in the South Coast Air Basin de-
creased from 28 ppm in 1985 to 6.4 ppm in 2006 (in south central Los 
Angeles County).7 

On June 11, 2007, the U.S. EPA redesignated the South Coast Air 
Basin as an attainment area for CO along with the maintenance plan. 
Other basins in the region were redesignated as attainment areas ear-
lier. Reductions from motor vehicle control programs are expected to 
continue the downward trend in ambient CO concentrations. 
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Water Resources

Total Water Use

Why is this important?

Water is essential to human life. It is one of the most precious re-
sources in Southern California. With the continuing increase of popu-
lation in the region, ensuring reliable water resources to meet demand 
and maintaining water quality are vital goals for all of Southern Cali-
fornia. In addition, how water is used would also impact the health and 
sustainability of the regional ecosystem. 

How are we doing?

For more than 100 years, Southern California has had to import water 
to support its ever increasing population. The region is an arid to semi-
arid environment with low annual precipitation. Currently, imported 
water accounts for about 70 to 75 percent of the regional water supply. 
The remaining 25 to 30 percent comes from local surface and ground 
water and from reclaimed water sources.8 

Imported water includes water from the Colorado River via the Colo-
rado River Aqueduct, the State Water Project via the California Aq-
ueduct, and the eastern Owens Valley/Mono Basin in the Sierra Ne-
vada via the Los Angeles Aqueduct. It is important to note that available 
water from all three imported sources may be reduced in the future as 
other users and uses place greater demands on these sources. For example,  
environmental and water quality needs in the Delta and Owens River/
Mono Basin systems affect import water supply quantity, quality and 
reliability. In addition, the Colorado River basin has experienced a five-
year drought that is unprecedented in recorded history, while total 
water demand in its basin continues to rise because of population and 
economic growth. The Colorado River Water that could experience 

further sustained droughts is perhaps the most critical and uncertain 
element of the water resource planning in Southern California. 

In addition, the region also needs to assess and plan for impacts of 
global climate change (as further discussed in the Energy Section), as 
well as the cost of replacing aging infrastructure. Some of the most sig-
nificant impacts from global climate change will be on water resources, 
impacts that are of special concern to the SCAG region where water scar-
city and quality are already of great concern.

Within the SCAG region, the Metropolitan Water District (MWD) is 
the largest urban water supplier. Its service area includes about 15.4 
million residents in the region (Figure 86). In recent years, MWD has 
provided about half of the municipal, industrial and agricultural water 
used in its service area.
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Figure 86

Population within Water District Service Area

MWD Non-MWD

Imperial

Los Angeles

Orange

Riverside

San Bernardino

Ventura

REGION

0.0% 100.0%

91.6% 8.4%

100.0% 0.0%

72.3% 27.7%

40.9% 59.1%

72.6% 27.4%

84.4% 15.6%

Source: Metropolitan Water District

In 2006, total water consumption within the MWD service area in the 
SCAG region was about 3.24 million acre-feet, a 6 percent decrease 
from 2005. The 2006 level was almost the same as that in 1990 (a dry 
year), despite an increase of almost 3 million (23 percent) residents 
(Figure 87). Total water consumption did not experience significant 
increases for several years in the mid-1990s due to the recession, wet 
weather, conservation efforts, and lingering drought impacts. Of total 
consumption, only 6.8 percent was for agricultural purposes and the 
rest was for urban (municipal and industrial) uses. 

Figure 87

Total Water Consumption* 
(Metropolitan Water District Service Area)
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Source: Metropolitan Water District

In recent years, the region has developed an array of local projects to 
complement imported water supplies. They include, for example, sur-
face water storage, groundwater storage and conjunctive use, conser-
vation, water recycling, brackish water desalination, water transfer and 
storage, and infrastructure enhancements. Within the MWD service 
area, water conservation programs are estimated to conserve about 
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700,000 acre-feet of water in 2006, almost triple the 1990 level at 
250,000 acre-feet. New water supply targets for Southern California 
through 2025 include 1.1 million acre-feet for conservation.9 In addi-
tion, water recycling, groundwater recovery and seawater desalination 
are integral and growing assets in the region’s diverse resource portfolio 
and help bring greater water supply reliability to Southern California. 
For example, Orange County Water District’s Groundwater Replenish-
ment System, which takes highly treated sewer water that is currently 
released into the ocean and purifies it, is the largest water purification 
project of its kind.10 

Per Capita Urban Water Use 

Why is this important?

Water consumption per capita is important when looking at a city or 
county’s growth projections in order to maintain a safe yield per person 
and sustain community well-being. 

How are we doing?

Urban water use includes residential, commercial, industrial, fire 
fighting and other uses. Hence, per capita urban water use consists of 
more than the amount of water used directly by an individual. Since 
1991, per capita urban water use has generally been below the pre-
drought levels. While 1990 was a dry year, 1995 was a wet year and 
2000 represented an average year. In 2006, per capita urban water use 
declined from the 2000 level in each county in the region except for 
Ventura County (Figure 88). 

An important factor contributing to the overall decline in per capita 
urban water consumption is the development of various conservation 
programs and practices. These include retrofitting with water efficient 
technology for showerheads and toilets and changing landscaping 

practices toward drought-tolerant plants. In addition, implementation 
of new water rate structures has helped suppress growth in per capita 
water demand. 

Figure 88

Per Capita Urban Water Consumption 
(Metropolitan Water District Service Area)
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Source: Metropolitan Water District

In Southern California, much of the variation in per capita water use 
among counties can be attributed to climate differences. Within the 
region, the Inland Empire counties continued to maintain higher per 
capita urban water consumption rates than coastal counties except for 
Ventura. For example, in 2006, per capita urban water consumption per 
day in San Bernardino and Riverside counties was 231 and 232 gallons 
respectively in contrast to 186 gallons in Orange County and 159 gal-
lons in Los Angeles County. This partly reflects higher landscape water 
use due to warmer and dryer climate conditions. In addition, a single 
family unit has higher per capita water use than a multi-family unit. The 
Inland Empire and Ventura County have higher share (65 percent and 
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64 percent respectively) of detached single-family residential units than 
Los Angeles County (49 percent) or Orange County (51 percent). 

Water Quality 

Why is this important?

Good water quality is important to the well-being of human health, 
aquatic and terrestrial species, and the economy. The water quality of 
freshwater streams is affected by human activities and land use prac-
tices (such as land clearing and urbanization). Runoff from streams 
and rainfall flows into the ocean and impacts coastal water quality. 

How are we doing?

The SCAG region straddles five Water Quality Control Board (WQCB) 
regions in the state: Los Angeles, Colorado River Basin, Santa Ana, 
San Diego and Lahontan. The Los Angeles Region encompasses all 
the coastal watersheds of Los Angeles and Ventura counties, along 
with portions of Kern and Santa Barbara counties. The Colorado River 
Basin Region includes all of Imperial County and portions of San Ber-
nardino, Riverside, and San Diego counties. It covers California’s most 
arid area. Despite its dry climate, the Region contains two water bodies 
of state and national significance: the Colorado River and the Salton 
Sea. The Santa Ana Region extends from the San Bernardino and San 
Gabriel mountains in the north and east to Newport Bay along the 
coast. The San Diego Region includes southern Orange County and 
stretches along 85 miles of scenic coastline from Laguna Beach to 
the Mexican Border and extends 50 miles inland to the crest of the 
coastal mountain range. Finally, the Lahontan Region includes por-
tions of northern Los Angeles County and western San Bernardino 
County, and extends further north including the Sierra Nevada along 
the eastern border of California.

Urbanization is one of the important factors affecting water quality. 
Urban water runoff from roads and parking lots contain high level of con-
taminants which can flow directly into surface waters.11 The pollutant 
loads in stormwater generally increase along with urbanization. Runoff 
and other problems are exacerbated by aging infrastructure. The gen-
eral quality of groundwater in the region has been degraded as a result 
of land uses and water management practices. The coastal waters are 
impacted by, for example, wastewater discharges and non-point source 
runoff. Section 303(d) of the Clean Water Act requires the California 
State Water Resources Control Board to list impaired water bodies in 
the state and determine total maximum daily loads (TMDLs) of pollut-
ants that are contributing excessively to these impaired waters. 

Between 2002 and 2006, water quality improvements showed mixed 
results. While the Los Angeles and Lahontan WQCB regions saw sig-
nificant improvements, water quality in the San Diego WQCB region 
deteriorated. The Colorado and Santa Ana WQCB regions generally 
maintained their water quality levels. The improvement in the Los 
Angeles WQCB region was due mostly to the reduction of impaired 
coastal shorelines as well as rivers/streams. San Diego WQCB region 
experienced an increase in impaired rivers/streams and bays and har-
bors. Impairedment of beneficial uses often occur during long period 
of time and can require years to correct. In recent years, watershed 
planning efforts have become a more prevalent means of protecting 
water resources.

Beach Closure

Why is this important?

When the ocean waters off a beach contain high concentrations of cer-
tain bacteria, they become unsafe for swimming and other recreational 
uses. In 1999, the California Department of Health began monitoring 
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all beaches which have more than 50,000 annual visitors and have out-
flows from storm drains, rivers, or creeks. Closures or advisories are 
issued for beaches that fail to meet the state’s standards for various 
sources of bacterial pollution. 

How are we doing?12

Between 2005 and 2006, the total number of beach closing/advisory 
days declined from 3,576 to 3,215 among beaches monitored in the 
region (Figure 89). However, they were greater than 2004 levels (2,860 
days). The decrease of 10.1 percent of beach closing/advisory days in 
the region was less than that at the state level during the same period, 
from 5,496 to 4,644, or 16 percent. 

In 2006, Los Angeles County experienced 2,072 beach closing/advi-
sory days, following by Orange (975 beach closing/advisory days), San 
Diego (714 beach closing/advisory days), Santa Barbara (285 beach 
closing/ advisory days), and Ventura (168 beach closing/advisory days) 

counties. Polluted urban stormwater runoff continues to be the largest 
source of pollution and the predominant cause across the state.

Between 2005 and 2006, the number of beach closing/advisory days in 
Los Angeles County decreased slightly from 2,213 to 2,072, a 6 percent 
decrease following the 51 percent increase during the previous period. 
About 95 percent of total beach closing/advisory days in the county in 
2006 were due to elevated bacterial levels from unknown sources of 
contamination, and 3 percent were due to known sewage spills. 

Orange County experienced a 5 percent increase from 929 to 975 
beach closing/advisory days between 2005 and 2006, after a 33 percent 
decrease during the previous period. Similar to conditions in Los An-
geles County, 91 percent of total beach closing/advisory days in Orange 
County were due to elevated bacterial levels from unknown sources. 
Ventura County also experienced a significant drop of 61 percent from 
434 to 168 beach closing/advisory days between 2005 and 2006, after 
a 4 percent reduction during the previous period. 

Figure 89

Total Number of Beach Closing/Advisory Days

Source: Natural Resources Defense Council 
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Solid Waste

Why is this important?

Disposing of waste in landfills is not only costly but, if not treated 
properly, could have dire impacts on the ecosystem and human health. 
For example, decomposition of waste in landfills releases methane into 
the atmosphere, a significant contributor to global warming. Hence,  
a sustainable society should minimize the amount of waste sent to 
landfills by reducing, recycling or reusing the waste generated as much 
as possible. 

How are we doing?

The 1989 California Integrated Waste Management Act set the goal of 
50 percent diversion of each city and county’s waste from landfill dis-
posal by the year 2000. In 2006, only about 40 percent of the cities in the 
region met the 50 percent diversion goal. Diversion measures include 
waste prevented, waste re-used, waste recycled or waste composted. 

Waste diversion programs such as curbside recycling pickups, green-
waste collection, and municipal composting have steadily increased 
the diversion rate. At the statewide level, the diversion rate – the share of 
amount diverted out of the total waste generated - increased from 10 per-
cent in 1989 to 54 percent in 2006 (Figure 90).13 Hence among the 92 
million tons of waste generated in California in 2006, over 50 million 
tons were diverted. Among the total waste generated, about 30 percent 
was organic matter, 22 percent was construction and demolition mate-
rials and 21 percent was paper.14 

Figure 90

Estimated Statewide Waste Tonnages and Rates
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In 2006, the total amount of waste disposed to landfills in the region 
reached 21.8 million tons, a slight decrease of 0.5 million ton from 2005 
(Figure 91). During the 1990s, waste sent to landfills in the region 
declined for several years, however, it has generally increased gradu-
ally since 1996. This is similar to the trend at the state level. Many 
landfills in the region are running out of capacity while environmental 
concerns make building new landfills or expanding existing landfills 
increasingly difficult. 
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Figure 91

Solid Waste Disposal at Landfills
(Million Tons)
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Since the passage of the Waste Management Act in 1989, the region 
began to make progress in reducing the amount sent to landfills on a 
per capita basis. In 1990, the region disposed about 8 pounds of solid 
waste per capita per day into the landfills, higher than that of the rest 
of the state of 6.8 pounds per capita per day. Various measures to im-
plement the Act had reduced the per capita disposal rate in the region 
continuously to just over 6 pounds per day (or almost 25 percent) in 
1996, the lowest level since 1990. Since 1996, per capita disposal rates 
fluctuated somewhat and began to increase after 2002 to about 6.5 
pounds per day in 2006 (Figure 92).

Figure 92
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Energy 

Why is this important?

Energy is a critical input for production processes of the regional and 
national economy. In addition, it is essential for everyday life. Reliance 
on fossil fuels contributes significantly to regional air pollution and 
global climate change that would result in adverse impacts on many 
ecological systems, human health as well as the economy. Further-
more, strong dependence of foreign imports greatly reduces the reli-
ability and security of this vital resource. 

How are we doing?

Energy use in California is predominantly fossil fuel based (i.e. petroleum, 
natural gas and coal), accounting for about 86 percent of the total con-
sumption (Figure 93). In addition, California obtains nearly two-thirds of 
its energy from outside its borders, including 63 percent of petroleum, 85 
percent of natural gas and 22 percent of electricity uses (Figure 94). 

Figure 93

California Energy Consumption Estimates by Source  

1,000

3,000

5,000

7,000

9,000

'90 '92 '94 '96 '98 '00 '02 '04

(T
ri

lli
io

n 
B

tu
)

Source: Energy Information Administration, State Energy Data 2004

Petroleum (Other)
Natural Gas
Coal
Electricity Imports
Nuclear
Hydro
Renewable

Petroleum (Motor Gasoline)

Based on the recent statewide inventory, petroleum accounted for 
about 45 percent of the total energy use, natural gas 30 percent and 
coal just below 1 percent.15 In addition, imported electricity (10 per-
cent of the total energy use) was produced mainly by coal or natural 
gas. Other sources of energy include renewable (6.1 percent), nuclear 
(3.8 percent) and hydroelectric power (4.1 percent). As to the en-
ergy consumption by sectors in California, transportation sector is the 
largest user of 39 percent, followed by industrial sector of 24 percent. 
Commercial and residential sectors each used about 18.5 percent. For 
major energy sources such as petroleum and natural gas, the SCAG 
region accounts for about 45 percent of the total state use and is ex-
pected to have similar consumption patterns to that of the state in the 
shares of different energy sources. 

Figure 94

California's Major Sources of Energy, 2006
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At the national level, 86 percent of the total energy consumption is 
fossil-fuel based, the same proportion as that in California. However, 
compared with California, the nation relies much more on coal (22 
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percent vs. 0.8 percent) and less on natural gas (23 percent vs. 30 
percent) and petroleum (40 percent vs. 45 percent) than California 
(Figure 95). In addition, within the non-fossil fuels, the nation relies 
more on nuclear (8.2 percent) than California (3.8 percent). Cali-
fornia surpassed the national average in the use of renewable energy 
(6.1 percent vs. 3.6 percent).

Figure 95

Energy Consumption by Source, 2004
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Energy use to support the national economy has become more efficient 
for the past few decades. For example, between 1970 and 2006, energy 
use per dollar of real Gross Domestic Product (GDP) was reduced by 
half.16 The reductions were due to efficiency improvements and struc-
tural changes in the economy to become more service-oriented.

When compared to the U.S., California uses less energy on a per 
capita basis. Since 1993, California has consistently been at least 
30 percent below the national average in per capita energy consump-
tion (Figure 96). Among all states in the nation, California ranked 3rd 
lowest in per capita energy consumption, following Rhode Island and 

New York. Difference in climate and types of industry contributes  
to the lower energy consumption per capita in California as com-
pared to the U.S. as a whole. Other factors include the higher energy  
efficiency appliance and building standards, and demand side manage-
ment programs implemented in California. For example, energy-inten-
sive manufacturing represents approximately 10 percent of the total 
economic output in California, compared to 22 percent for the U.S. In 
addition, when comparing within the same industry categories, Cali-
fornia also uses less energy for a given level of output due to a more 
energy efficient production.

Figure 96
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Electricity Consumption

In 2006, the SCAG region consumed approximately 129,000 gigawatt–
hours (GWh) of electricity, or 7,095 kilowatt-hours (kWh) per person. 
In the region, electricity consumption increased 15 percent during the 
1990s. Total consumption declined in 2001 after the electricity crisis 
but since then has been increasing about 1.3 percent per year, roughly 
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keeping pace with the population growth. Hence per capita electricity 
consumption in the region is projected to remain relatively constant 
over the next 10 years, at about 7,100 kWh per person, somewhat 
below the state average of 7,500 kWh per person (Figure 97). 

Figure 97
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In 2006, fossil fuels accounted for 61 percent of the total sources for 
electricity generation in Southern California, including natural gas (40 
percent) and coal (21 percent), while renewable accounted for 14 per-
cent (Figure 98). Both Southern California Edison and Los Angeles 
Department of Water and Power (LADWP) are required to reach 20 
percent using renewable energy. Between 2005 and 2006, the share of 
natural gas increased by 6 percentage points while the share of nuclear 
power decreased by 5 percentage points. 

In the region, commercial was the largest user (39 percent) of electricity 
followed by residential (31 percent) and industrial (19 percent). 

Figure 98

Electricity Generation by Source, 2006
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*Based on the combined mix of Southern California Edison and Los Angeles DWP 
Source: California Energy Commission, Southern California Edison, Los Angeles Department of Water and Power, July 2007 

Natural Gas Consumption 

Californians consumed about 6 million cubic feet per day (MMcfd) of 
natural gas in 2006, half of which were used in electric generation. Only 
15 percent of the total natural gas consumption was produced in Cali-
fornia. The remaining was imported from the Southwest (38 percent) 
and Rockies (24 percent) in the U.S. and from Canada (23 percent).

For natural gas use, the SCAG region is served by the Southern Cali-
fornia Gas Company. A small portion of the region is served by a mu-
nicipal gas utility, Long Beach Energy (part of the City of Long Beach). 
In 2006, the SCAG region consumed about 791 billion cubic feet of 
the natural gas excluding electricity generation use. Since 2000, the 
total non-electric generation use of natural gas in the region has been 
fluctuating slightly around 800-billion cubic feet level and is projected 
to remain relatively constant for the next ten years. As to the per capita 
consumption of natural gas in the region, it has been on a gradually de-
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clining path since the peak of 53,000 cubic feet in 1998 reaching about 
44,000 cubic feet in 2006 (Figure 99). 

Figure 99
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Vehicle Fuel Consumption

In 2006, more than 40 percent of the crude oil to California refineries 
came from foreign imports, exceeding for the second consecutive year the 
production from California (37 percent). The share of foreign imports 
has been increasing rapidly from below 10 percent in 1995 to over 40 
percent in 2006. During the same period, production from California 
decreased from 50 percent to below 40 percent while imports from 
Alaska also decreased from 41 percent to 20 percent. Nationally, the 
U.S. became a net oil importer in 1970 and oil imports currently ac-
count for about 65 percent of the total consumption. In 2005, imports 
of fossil fuels was about $250 billion, responsible for 35 percent of the 
national trade deficit ($716 billion).17 

In 2006, the region consumed about 8.9 billion gallons of vehicle fuels, 
an increase of about 22 percent from 1995 (Figure 100). However, per 
capita vehicle fuel consumption, though increasing slightly between 
1995 and 2000 from 472 to 485 (gasoline equivalent) gallons, declined 
slightly to 481 (gasoline equivalent) gallons in 2006. 
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Figure 100

Vehicle Fuel Consumption
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Impacts on Global Warming

The combustion of fossil fuels (petroleum, natural gas and coal) to re-
lease their energy creates carbon dioxide emissions (CO2), the most 
significant greenhouse gas (GHG) that affects global climate change 
and specifically global warming. This is in addition to fossil fuels’ im-
pacts on regional air quality including PM2.5 and ozone pollution as de-
scribed in the Air Quality Section. For example, burning of fossil fuels 
for mobile sources in the region is responsible for more than 85 percent 
of total NOX emissions, a precursor of ozone pollution. 

Climate change is the shift in the “average weather” that a given region 
experiences. Currently, the Earth is warming faster than at any time in 
the previous 1,000 years and eleven of the last 12 years (1995-2006) 
with the exception of 1995 ranked among the 12 warmest years on re-
cord since 1850. The global mean surface temperature has increased 
by 1.30F for the past century. Human activities are altering the chem-
ical composition of the Earth’s atmosphere through the release and 

build up of global greenhouse gas (GHG) emissions, predominantly 
(77 percent) CO2, that absorb the heat. Global atmospheric GHG con-
centrations have increased markedly since 1750 and now far exceed 
pre-industrial values. Between 1970 and 2004, the GHG18 emissions 
grew 70 percent from 28.7 to 49 Gigatonnes of CO2 equivalent. 

Global warming poses a serious threat to the economic well-being, 
public health and natural environment in Southern California and be-
yond. The potential adverse impacts of global warming include, among 
others, a reduction in the quantity and quality of water supply, a rise in 
sea levels, damage to marine and other ecosystems, and an increase in 
the incidences of infectious diseases. 

In 1990, California generated 426 million metric tons of CO2 equiva-
lent GHG emissions that increased to reach 473 million metric tons 
in 2000 and 493 million metric tons in 2004. It is projected to further 
increase to 600 million metric tons by 2020 (Figure 101). This Cali-
fornia GHG emissions inventory excludes all international fuel uses, re-
porting them separately. Including these international emissions would 
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increase total emissions by 27 to 40 million metric tons of carbon diox-
ide–equivalent GHG emissions, depending on the year. CO2 emissions 
generally track closely with trends in energy use, adjusting for changes 
in fuel mix and the relative carbon intensity of the various fuels. 

When compared to the rest of the nation, as noted before, California 
has a relatively more energy-efficient economy. In addition, California 
economy’s energy consumption is also less carbon-intense. For ex-
ample, California has relied much less on coal and more on natural gas 
than the rest of the nation. Coal is generally more harmful to the en-
vironment than natural gas due to the mercury, greater criteria pollut-
ants (sulfur dioxides, etc) and greenhouse gases emitted. California’s 
choices have helped reduce carbon dioxide emissions. Hence, in 2004, 
per capita GHG emissions in California (13.7 metric tons) were signifi-
cantly lower than in the rest of the nation (24.5 metric tons) (Figure 102). 
Among all states in the nation, California ranked 3rd lowest in per capita 
CO2 emissions, following Vermont and New York.

Figure 101
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California is the most populous state with the largest state economy in the 
nation. Despite of its achievement in energy efficiency and less carbon in-
tensive energy use, California is second only to Texas in the nation in term 
of total CO2 emissions, and is the 16th largest source of climate change 
emissions in the world, exceeding most nations. The SCAG region, with 
close to half of the state’s population and economic activities, is a major 
contributor to the global warming problem and should also be a major 
contributor to its solution.

In 2006, state legislation Assembly Bill No. 32 (AB 32), the California 
Global Warming Solutions Act, passed into law requiring that by 2020 
the statewide greenhouse gas emissions be reduced to the 1990 level. 
This would represent a total reduction of 174 million metric tons of 
(CO2 equivalent) emissions.

Figure 102
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Among the climate change pollutants resulting from California’s eco-
nomic activities, 81 percent are CO2 emissions from fossil fuel com-
bustion. In addition, non-fossil fuel sources produced 2.8 percent of 
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the total pollutants mainly due to cement production. Methane (CH4) 
accounted for 5.7 percent of the total pollutants generated primarily 
from landfills, enteric fermentation and manure management. Nitrous 
Oxide (N2O) accounted for another 6.8 percent largely due to mobile 
source combustion and agricultural soil management. Finally, other 
gases with high global warming potentials (GWP) accounted for the 
remaining 2.9 percent. These high GWP gases include use of sub-
stitutions of other gases (hydrofluorocarbons or HFCs) for ozone-de-
pleting gases, electricity transmission and distribution (Sulfur Hexaflu-
oride or SF6), and semiconductor manufacturing (perfluorocarbons or 
PFCs and SF6). It should be noted that the percentages of climate 
change pollutants associated with each gas were generally stable over 
the 1990 to 2004 period. However, high GWP gas percentages are 
rising somewhat.

Figure 103

 Sources of California's Greenhouse Gas Emissions, 2004 

Industrial 20.5%

Transportation 40.7%

Electric Power 22.2%

Agriculture & Forestry 8.3%

Others 8.3%

* Includes electricity imports and excludes international bunker fuels

   Source: California Energy Commission

Among the different sectors in California, transportation is the largest 
source (40.7 percent) of climate change emissions followed by elec-
tricity production (22.2 percent) from both in-state and out-of-state 
sources (Figure 103). Electricity imported to California and the SCAG 
region from the Southwest has a significant percentage that is coal-
based generation which has higher carbon intensity than in-state 
generation. The industrial sector was the third largest source at 20.5 
percent.19 The SCAG region is likely to have a similar pattern as the 
state.

Figure 104
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The overall schedule to implement AB 32 is shown in Figure 104.
On June 21, 2007, the California ARB approved three discrete early 
actions measures which can be adopted as regulations and made  
enforceable no later than January 1, 2010. These discrete early  
action measures would reduce at least 13 million metric tons (CO2 

equivalent) emissions, about 7 percent of the total reductions needed 
by the 2020.
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The discrete early action measures include the following:

The Governor’s Low Carbon Fuel Standard,1.  

Increase methane capture from existing landfill, and,2. 

Restrict the use of high global warming potential refrigerant 3. 
for motor vehicle air conditioning.

The Low Carbon Fuel Standard goal is to reduce the carbon intensity 
of California’s passenger vehicle fuels by at least ten percent by 2020, 
cutting CO2 equivalent greenhouse gas emissions by 10 to 20 million 
metric tons. Potential low carbon fuels include biodiesel, hydrogen, 
electricity, compressed natural gas, liquefied petroleum gas and  
biofuels. Transportation accounts for over 40 percent of the green-
house gas emissions in California. Therefore, reductions of emis-
sions from this source are vital. This is the single biggest stand-alone  
measure after the motor vehicle greenhouse gas standards the ARB has 
already adopted.

Methane generated by landfills, unless captured first by a gas re-
covery system, is emitted to the atmosphere and becomes a potent cli-
mate change emission. Currently, federal regulations require emission  
controls for larger landfills. However, there are no consistent state-
wide standards for smaller and other uncontrolled landfills. Approxi-
mately 40 landfills are identified by the Integrated Waste Management 
Board as not having emissions controls. The requirement for installing 
emission control systems at smaller and uncontrolled landfills, and the  
improvement of collection efficiencies at controlled landfills would re-
sult in total reductions on the order of two to four million metric tons 
by 2020.

Hydrofluorocarbons or HFCs are a class of compound with high global 
warming potential of 1,300 relative to CO2. Major applications of HFCs 
include refrigeration and air conditioning. Complete ban of HFC-134a 
due to its climate change impacts was instituted in Europe recently. 

In October 2007, ARB approved additional discrete early action mea-
sures to reduce greenhouse gases from the trucking industry, greener 
ports, cement and smeiconductor industries and consumer products. 
The new measures are projected to reduce about 3 million metric tons 
(CO2 equivalent) of annual greenhouse emissions.

In addition to the discrete early action measures mentioned above, 
ARB also approved 35 additional emission reduction measures to re-
duce another 26 million metric tons (CO2 equivalent) emissions by 
2020. This group includes strategies such as cooler automobile paints, 
and forestry protocol that could be developed relatively quickly.

Reducing diesel PM as part of the State Implementation Plan (SIP) 
will also help meet the climate protection goals. Notably, the imple-
mentation of the one billion dollar bond to reduce goods movement- 
related emission is another key part of the diesel clean up strategy. The 
SIP, along with the AB 1493 vehicle climate change standards, will 
contribute additional reductions of 30 MMTCO2.

Finally, the ARB is also in the process of developing a comprehensive 
Scoping Plan due in late 2008, which will outline a multifaceted ap-
proach to meet the 2020 reduction target defined by AB 32.
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Air Quality and Health in the Greater Los Angeles Area:  A Region in Crisis
Ed Avol

We are home to one of the world’s most diverse populations, a veritable 
melting pot of cultures. We live in an area where our weather pattern is 
often described as “summer or not summer”, where lifestyles of excess 
and poverty can be found within blocks of each other, and where winter 
is something “those folks back east” worry about. Our population and 
economy continue to grow in a region where almost half of the entire 
country’s imports pass through our ports and over our roads and rail, 
where “freeways” and “rush hour” are increasingly oxymorons, and 
where – with a lot of hard work and determination – it will still take at 
least another decade to achieve federal air quality standards originally 
established almost 40 years ago to protect public health.

This year, local governments in the region (through the Southern 
California Association of Governments [SCAG]) passed a resolution 
asking that a state and federal emergency be declared to address the 
region’s Air Quality/Health crisis1. Was this action supported by the 
available evidence? If so, what can be done, and what are we doing 
about it? With the push for economic growth, increased infrastructural 
development, and expanded goods movement activities in Southern 
California, where does public health fit into the discussion?

Understanding the Challenge

Southern California has been a perennial competitor for the dubious 
distinction of “poorest air quality in the nation”. Ambient (outdoor) 
ozone and particulate levels have historically been among the highest 
in the country and continue to violate established National Ambient 
Air Quality Standards2 (NAAQS) (See Figures 1 and 2). In the face 
of continued population growth, sprawling urbanization, increasing 
annual vehicle miles traveled, and expanding business activities, the 
regional air pollution regulatory control agencies (the State of California 
Air Resources Board [CARB] and the South Coast Air Quality 

Management District [SCAQMD]) have worked hard to develop 
emissions reduction strategies to reduce outdoor levels of airborne 
contaminants. Downward trends in annual outdoor concentrations of 

Figure 1

Maximum Pollutant Concentrations in the South Coast Air Basin
Compared to Other U.S. Metro Areas, 2005 

0

50

100

150

200

South Coast Houston Philadelphia New York Washington
D.C.

Atlanta Chicago  Phoenix

(P
er

ce
nt

 o
f 

Fe
de

ra
l S

ta
nd

ar
d)

Ozone (8-hr)

Ozone (1-hr)

PM2.5 (Annual)

PM10 (Annual)

CO (8-hour)

NO2 (Annual)

Source: South Coast Air Quality Management District 

Figure 2

Maximum Pollutant Concentrations in the South Coast Air Basin 
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ozone (that clear photochemical gas that made LA smog a catchphrase) 
and particulate matter (microscopic pieces of dirt floating in the air 
each day) seem generally encouraging (see Figures 3 and 4). Recently, 
the steady annual improvement in air quality seems to have slowed, 
possibly due in part to decreasing effectiveness of control strategies, 
changes in regional meteorology, or increasing environmental pressures 
from a burgeoning population.

But even as we inch towards achieving the federal air standards 
developed to protect public health, the proverbial goal lines are 
moving. Recent reviews by the CARB and the US Environmental 
Protection Agency (EPA) have resulted in a tightening of both state 
and federal standards for oxides of nitrogen in California3 and for 
ozone and particulate matter in California and the US4-5, 6-7. EPA is 
currently reviewing the federal oxides of nitrogen (NOx) standard, and 
the EPA Administrator is considering lowering the ozone standard, 
following a strong recommendation to do so from the EPA Clean Air 
Science Advisory Committee8. Under existing standards, compliance 

dates in the Southern California region (“compliance” being defined 
as having air to breathe in this Basin that meets the federal standards 
for acceptable air quality) are presently 2014 for particulate matter less 
than 2.5 microns in diameter (PM2.5) and 2024 for ozone9. These far-
off dates are both troubling and discouraging, and seem to represent a 
resigned acceptance of another decade or more of continued intentional 
exposure for millions of residents to unhealthy air.

So what does the current health data show? Is there truly a health 
crisis?

What the Health Data Show

Air quality standards are based on published scientific data relevant  
to the contaminant under review. Thousands of published articles  
have documented the health effects of the nationally-recognized  
“criteria” pollutants (ozone, particulate matter (PM), NOx, sulfur oxides 
(SOx), carbon monoxide, and lead). It is beyond the scope of this essay  

Figure 3

Ozone Trends in the South Coast Air Basin
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Figure 4

PM10 and PM2.5 Trends in the South Coast Air Basin
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to quantify the known information about the criteria pollutants.  
However, a brief summary of relevant recent health findings will demon-
strate the current level of understanding regarding continued exposure 
to outdoor pollution.

Morbidity

In recent years, a growing body of research has become available 
relating both lung function level and growth rate to long-term air 
pollution exposure. Decreased lung growth rates, decreased lung 
function performance (the measurable ability to move air through the 
airways), and increased respiratory symptoms in children growing up in 
Southern California communities with higher levels of NOx and PM 
have been reported10-13. Similar findings have been observed in other 
populations of children exposed to vehicle combustion exhaust (which 
contains both gases and particulates)14,15. For children growing up in 
Southern California communities impacted by ambient ozone, studies 
have reported increased asthma16 and respiratory illnesses leading to 
more school absences, lost learning time, and considerable economic 
burden17,18. The cumulative impact of these respiratory effects can be 
life-long degradation of health, since low lung function and symptoms 
are predictors of later-life respiratory disease and mortality19-22.

Additional health investigations have suggested that proximity to busy 
roadways and traffic (a key source of PM in Southern California) 
plays  an important role in children’s respiratory health development. 
Decreased lung function and increased risk for asthma are associated 
with living near busy roads23,24. Busy roads and traffic have also been 
associated with increased risks for low birth weights, pre-term births, 
and even infant death25-27.

The recent interest in the effects of particulate exposure on human 
health has resulted in a number of studies linking long-term PM 
exposures to several cardiovascular (heart-related) endpoints28-30. 
Mechanistically, studies have demonstrated how ultra-fine particles 
(particles smaller than 100 nanometers, or 1/600th of the diameter of a 
human hair) emitted from incomplete combustion of engine fuels and 
lubricating oils can bypass the body’s defensive mechanisms, gain entry 
to cells and tissues, and alter or disrupt normal cellular function31-33. 

Mortality

Hundreds of research studies have addressed the association between 
ambient air pollution and human mortality34. Deaths in California35-37, 
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the United States38-41, and across the world42,43 have been linked to 
air pollution exposure. CARB estimates that over 5400 premature 
deaths, 2400 hospitalizations, and almost a million lost work days are 
attributable each year to particulate pollution in the South Coast Air 
Basin (our regional area)44. Concerns about the possible confounding 
effects of specific modeling approaches, temperature, or other 
pollutants have led to a number of sensitivity analyses45-47. Although the 
precise magnitude of the risk or identification of the specific particulate 
constituent responsible may remain open questions, there is a growing 
consensus that air pollution is making us sick and killing us. 

But as the data moves us closer to a clearer understanding of air 
pollution exposure and its adverse health effects, are there counter-
balancing societal pressures that explain, account for, or potentially 
justify these increased risks?

Urban Pressures Affecting the Air Quality/Health Connection

Many of us were not born in Southern California; we migrated here 
in search of opportunity, improved living conditions, and better lives. 
Southern California has its own connotation of lifestyle and perspective, 
and the allure of all that is available here has attracted millions who 
visit, vacation, or live, work, and raise their families here. 

Steady increases in regional population have fueled dramatic regional 
changes, transitioning former agricultural areas into suburban 
communities, and converting dairy, grazing, and open land into large-
footprint warehouses for redistribution of world imports (Figure 5). 
Population increases have also led to the need for more roads, more 
electrical power, more potable water, and more general services. 
Ultimately, this growth requires improved urban planning. As our 
communities have grown in number and size, we have become more 

aware that the available land and resources are not inexhaustible; we 
need to make better informed choices about how we use the increasingly 
limited resources we have. 

At this intersection of population growth and land use, there are also 
interactions with public health, the economy, business expansion, and 
priorities. As our communities and businesses expand, as our freeways 
and roadways more effectively connect us from one point to another, 
we increasingly have to make choices about how to use a given parcel of 
land or location. Where do we build the new schools needed to educate 

the next generation? What about recreational areas to encourage 
physical exercise and mental health? Where do we house current and 
newly-arriving residents? How do we balance the economic needs of a 
society juggling manufacturing, service, and agricultural components 
with “growing green” and maintaining a “healthy lifestyle”? 

Figure 5

Population in the SCAG Region
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Regional Problems Require Regional Solutions

As a state, California has embraced and encouraged an expanded 
Goods Movement effort to accommodate international trade. The 
economic implications of such decisions are substantial, including a 
growing service sector economy, more jobs, and potentially lucrative 
funding opportunities. To achieve this Goods Movement vision, we 
are wrestling with the need for improved infrastructure – more cargo 
transfer terminals, more material re-distribution centers, more light and 
heavy duty vehicle-traveled freeways, more frequent and expanded rail 
operations, and more trucks. Each of these infrastructural expansions 
leads to more air pollution, unless we make some key critical choices 
very soon. 

Local impacts are visual, visceral, and immediate. The communities 
of San Pedro, Wilmington, and Long Beach struggle with terminal 
expansion, increased hours of port operation, more trucks on the 
streets, more trains (and rail crossing delays), more noise and aesthetics 
issues, and more health concerns. The ports are wrestling with what 
they perceive as their mandate (“accommodate growth”) and what 
they accept as their civil obligation (doing their “fair share” to clean up  
the air). But air emissions, like the millions of cargo boxes passing 
through the ports, don’t stop at the port property’s edge; they continue 
to move across the region. Similarly, the impacts of port operations 
reverberate across the region to downstream re-distribution centers, 
to so-called inland ports, and to communities east, north, and south of 
the port complex.

The decisions we make not only affect us here, but also affect the 
country at large, because we are the conduit for almost half of the 
country’s imported cargo (see Figures 6 and 7). Our ports will almost 
surely continue to compete for larger portions of the national and 

Figure 6

Volume of Trade to Major U.S. Ports
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international cargo transport pie. So while we grapple locally with the 
immediate impacts of increased infrastructural demands, and as the 
Goods Movement ramps up through our region, we need to be mindful 
that the entire country is betting that we will deliver.

So what must we do to preserve and protect the health of our 
communities, yet respect our national obligations and role in providing 
international goods to the nation? Must we sacrifice local health to 
ensure economic vitality for the country?

The answer should be a resounding NO. We must push ahead on 
aggressive emission reduction strategies and emphasize at every turn 
that the public’s health must be a part of the discussion. There must be 
an acknowledgement that human health concerns are paramount, that 
we cannot accept the ways of the past to be the methods of the future. 

Some encouraging signs suggest an awakening may be underway. The 
ports of Los Angeles and Long Beach have entered into an historic 
agreement, to work together on a far-reaching and evolving Clean Air 
Action Plan (CAAP)48. The plan includes dozens of emission control 
measures, developed with the active participation of ports’ staff and  
the regulatory air pollution control agencies (the local SCAQMD, the 
State’s CARB, and the USEPA) and feedback from the community. 
An annual review of CAAP reduction strategies – both those that are 
working and not – and a continued ratcheting down of emissions are 
critical elements of the plan. Lease negotiations and port-wide tariffs to 
enforce emission reduction strategies will provide additional leverage for 
timely emissions reduction.

But the CAAP in its current form – or the CAAP, in any form – will 
not solve our regional air quality problems, even though port operations 
account for a substantial portion of daily regional pollution (Figure 8). 

Mobile source pollution is our region’s major air quality problem, and 
mobile sources are regulated by the State and Federal (not local or 
regional) governments. Inter-state or international transport (of goods, 
of people, and of pollution) fall under the jurisdiction of the federal 
government, or under multi-national control. So, state and federal 
agencies must do more, since their regulatory reach covers the vast 
majority of the pollution sources involved. Locally, we must continue 
to lobby for aggressive emission reduction strategies to accelerate the 
pace of cleanup. 

What can we do locally to help? We begin in the ports of Long Beach 
and Los Angeles, collectively the largest source of air pollution in 
Southern California. In terms of mass emissions, ocean-going vessels 
contribute over half of the PM emissions in the port, 90% of the 
SOx (which is involved in atmospheric chemical reactions leading to 
downwind formation of PM) and over one-third of the NOx (which is 

Figure 8

Port-Related Contributions for Diesel Particulate Matter (DPM) Nitrogen Oxides (NOX) and Sulfur Oxides (SOX)
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also important downwind, due to its involvement in chemical reactions 
leading to increased ozone and PM). Ships burn large amounts of 
relatively dirty, internationally purchased fuel, both in transit and in 
port. Regulatory control of ship emissions has been difficult, due to the 
international nature of ship operations and the cautious pace of activity 
(or inactivity) of port pollution control at the federal level. 

Aggressive strategies to reduce the impurities in and amount of the 
fuels being consumed need to be pursued. Since January 2007, all 
ships visiting California ports are required to burn low-sulfur fuels 
in their auxiliary engines. The CAAP calls for the use of still-lower-
sulfur fuels in the next several years. However, more could be done 
in a shorter period of time, by enforcing the use of 0.1% sulfur fuel in 
ship engines by 2010 (currently required by CARB by 2010 for ships’ 
auxiliary engines only). Recently, a large terminal operator in the Los 
Angeles Port (Maersk) unilaterally changed to operating their ships on 
0.2% fuel in the Los Angeles area, while others were still using fuel ten 
times dirtier and debating whether moves to cleaner fuel were feasible 
or safe. Progressive actions such as Maersk’s needs to become the 
standard, rather than the rare example, for corporate operations to be 
welcomed in our region. 

Electrification of port and rail operations and dramatically increased 
use of other clean-energy operations, rather than continued planned 
reliance on diesel-based engines and operations, needs to be expedited. 
Aggressive replacement of older, dirtier vehicles (from industrial trucks 
to commercial off-road bulldozers and yard equipment, to cars, buses, 
trains, and planes) needs to be emphasized. Getting older dirtier 
vehicles out of routine operations should be a high priority. 

We need to move forward on alternative transportation modes for 
goods and people, to achieve both energy and emissions savings. New 

technologies and modes of transport must be evaluated and piloted. 
Existing mass transit operations need to be optimized, expanded, and 
improved. Fleet rules for cars and trucks need to updated and advanced to 
provide ever-cleaner options and access. The “hydrogen superhighway” 
or magnetic levitation may not be in our immediate future, but plug-in 
hybrids, liquefied natural gas (LNG) vehicles, enforcement of the best 
available engine control standards, and C-O-N-S-E-R-V-A-T-I-O-N are 
available now or in the very near future, and should be emphasized. 
Political inaction and inertia can no longer be tolerated.

Regional and state agencies have identified a number of possible 
emissions reduction measures and approaches. Their approaches are 
often promising, but the timing for enforcement and application has 
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often been viewed as “chaotically quick” by industry and “agonizingly 
slow” by the public. We need to move beyond the plodding sense  
of transitional change often ingrained in institutional operations and 
remember that pollution exposures are ongoing as we move ever  
so slowly along. Where health is an issue, we need to accelerate  
our actions.

Local government could and should take action to address air 
quality health impacts. General Plans could minimize land uses that 
increase air pollution-related health impacts from exposure to toxic air 
contaminants and particulates. Ever-enlightened approaches to land 
use and urban planning could be applied, because how we build our 
cities and infrastructure define how we will expend our resources in 
transit, operation, and production of services. Local governments need 
to plan for closer linkages in infrastructure - including on-dock rail for 
cargo transport, neighborhood schools for home-to-school commuting, 
shopping and business proximity to residential areas, and improved 

telecommuting and video-teleconferencing for workers. Such planning 
will require more regional perspectives, which could be an important 
contribution of regional organizations such as SCAG (who are already 
involved in numerous demonstration projects).

But planners and plans will not be successful without public 
endorsement and support. We need to develop more effective public 
outreach about the goals, methods, sacrifices, and costs involved in 
pollution reduction. These efforts should involve multi-media campaigns 
to publicize the actions underway, the need for those actions, and the 
progress being made as a result of those actions. All avenues should 
be explored, from television and radio public service announcements 
to on-screen movie-theatre ads, to internet notices, to fact sheets 
circulated at parks, schools, doctors’ offices, and social organizations, 
to newspaper and magazine/journal articles. If we don’t provide the 
public with clear and persuasive evidence for proposed changes or the 
benefits of choosing them, proposed changes will neither be publicly 
supported nor politically made.

Parting Thoughts

Southern California is a showcase for many positive attributes…and 
for some not-so-positive ones, as well. Regional air pollution, and the 
actions we take to respond to it, represents a singular opportunity 
for demonstrating what can be done if we commit our considerable 
resources and will to the task. 

In the face of steady population increases and ever-expanding 
residential growth, the slow but steady improvement in air quality in 
Southern California is testimony to regulatory agency determination, 
focus, and accomplishment. Recent health research, however, provides 
evidence for concern about long-term health effects of exposure to air 
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pollutants, including respiratory symptoms, low lung function, low birth 
weight, cardiovascular disease progression, and death. The exposures 
and resulting health effects are occurring now, from the air that we all 
breathe, in the communities we all live in. 

Current federal air quality standards require compliance in 7 years 
for PM2.5 and 17 years for ozone. Waiting another 7 (or 17) years for 
this region to achieve air quality considered protective of public health 
effectively means the respiratory health of the current generation of 
children is being written off. That is a tragedy and should be justification 
enough for an emergency wake-up call, to apply all available technologies 
to clean up our air as quickly as possible. 

If cleaning up the air we all breathe is more quickly achieved by 
declaring an emergency air quality/health crisis, then that decla-ration 
is justified, because the crisis exists now. We need to face these issues 
head-on, read the “handwriting on the wall” regarding the public 
health impacts of continued emissions, and mount an overwhelming 
and immediate effort to clean up our air. We do this for ourselves, for 
our children, and for our regional future...and we can no longer delay.

Ed Avol is Professor in the Keck School of Medicine at USC
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Between 2003 and 2006, the region 
achieved steady progress in the math test 
scores for 7th grade.
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Q u a l i t y  o f  L i f e

Education

Why is this important?

Student performance is measured through three indicators: 1) test 
scores for seventh grade, 2) high school dropout rates, and 3) col-
lege readiness measured by the percentage of high school graduates 
completing courses required for the University of California (UC) or 
California State University (CSU) entrance. High school dropouts 
are severely disadvantaged in competing for quality jobs. Finally, the 
educational attainment of the adult population reflects the labor force 
competitive level in the region.

How are we doing?

During the 2005/2006 school year, there were approximately 3.2 mil-
lion public school students and 150,000 teachers from kindergarten to 
12th grade (K-12). The student-teacher ratio was 21.5 in 2006, slightly 
higher than the state average at 21. Since 2000, total number of stu-

dents grew by 170,000 (5.6 percent), while the number of teachers rose 
by only about 4,000 (2.7 percent). The slower growth of teachers was 
primarily due to the state budget shortfall during 2002 and 2003 that 
led to teacher reductions. Hence, the student-teacher ratio increased 
slightly from 20.9 to 21.5 between 2000 and 2006. 

Among the 3.2 million students in 2006, about 1.8 million (57 percent) 
were Hispanics, significantly higher than their share of the general 
population of 44 percent. In Imperial County, 86 percent of the K-12 
students were of Hispanic origin. Non-Hispanic White students ac-
counted for only 860,000 (27 percent), significantly lower than their 
share of the general population of 36 percent. 

Figure 105

K-12 Students by Race/Ethnicity, 2005-2006 
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Test Scores

In 2006, the 7th graders in the region continued to perform below the 
national median in reading and math test scores except in Orange and 
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Ventura counties (Figures 106 and 107). Since 2000, the region’s perfor-
mance has tracked closely with that of the state. 

Between 2003 and 2006, the region achieved steady progress in math test 
scores relative to the nation. During this period, the national percentile 
rank of the average student score in the region rose from 44 percentile 
to 48 percentile, and improvement took place in every county in the 
region.

Figure 106

Math Test Scores for 7th Grade 
(National Percentile Rank of Average Student Score)
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As to the reading test scores, only Los Angeles and Imperial counties 
achieved consistent improvements between 2003 and 2006. It should 
be noted that the share of English learners in these two counties 
also decreased during the same period. In 2006, the share of English 
learners in 7th grade ranged from about 17 percent in Ventura and San 
Bernardino counties to 38 percent in Imperial County (Figure 108). 

Figure 107

Reading Test Scores for 7th Grade 
(National Percentile Rank of Average Student Score)
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Figure 108

Share of English Learners in 7th Grade
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Test scores are affected by several factors including, for example, the 
proportion of students who are English learners, and the student/
teacher ratio. Between 2000 and 2006, the total number of English 
learners from K-12 decreased in Los Angeles and Orange counties 
while increasing in the Inland Empire. Specifically, the number of Eng-
lish learners fell by 7 and 18 percent in Los Angeles and Orange coun-
ties respectively. During this period, the number of English learners 
in Riverside County rose by 19 percent while it grew by 25 percent 
in San Bernardino County. As to the student/teacher ratio, California 
continues to have the second highest in the nation, and ranked 44th in 
math at 4th and 8th grades, 48th in reading at 4th grade, and 49th in 
reading at 8th grade.1 

Dropout Rates

Between 2000 and 2006, the dropout rates for high schools in the region 
rose from 12.1 percent to 15.3 percent, and continued to be slightly higher 
than the state average at 14.9 percent (Figure 109). In 2006, both San 

Bernardino (20.6 percent) and Los Angeles (17.5 percent) counties 
experienced significantly higher dropout rates than the state average. 

In 2006, every county in the region experienced higher dropout rate 
than in 2005. For San Bernardino County, its dropout rate increased 
continuously from about 12 percent during 2000-2001 school year  
to almost 21 percent during 2005-2006, the highest in the region. 
Between 2000 and 2006, dropout rates also increased significantly in 
Riverside County.

Within the region, Orange County achieved the lowest dropout rates 
in 2006 at about 6 percent, slightly higher than its 2005 level after four 
consecutive years of decline. It should be noted that in the 2002-2003 
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school year, the California Department of Education started using the 
National Center for Education Statistics dropout rate criteria. 

Figure 109

Dropout Rates in Public High Schools
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African American and Hispanic high school students across the region 
and the state, when compared with their White and Asian peers, had  
significantly higher dropout rates (Figure 110). For example, in 2006, 
the dropout rate for African American students in San Bernardino 
County reached 26.4 percent, and Hispanic students with 24.3  
percent compared with 14.2 percent for non-Hispanic Whites and 9.2 
percent for Asians. 

A recent national study found that socioeconomic status - based on 
parents’ income and education, rather than race or ethnicity - is the 
key indicator of dropout.2 Specifically, African American and Hispanic 
youth are no more likely to drop out of high school than their White 
or Asian peers of similar family income and education. The higher 
percentage of African American and Hispanic dropouts of high school 
is primarily because they are overrepresented in the lowest income 

groups. Dropout rates also appear highly related to student achieve-
ment.3

As to approaches to prevent high school dropouts, the National Research 
Council finds no easy solutions.4 Key features of successful programs 
in reducing dropouts include, among others, an effective instructional 
program, early attention to low performance students, more personal-
ized school and more parental involvement.5 Therefore, increase the 
number of school support staff, such as counselors, mentors, and social 
workers particularly in lower-income areas would contribute to reduce 
dropout rates.

Figure 110

Dropout Rates by Race/Ethnicity in 
Public High Schools, 2005/2006 
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College Readiness

In 2006, only 36 percent of high school graduates completing courses 
required for University of California (UC) or California State University 
(CSU) entrance. When compared with 2000, there were little improve-
ments in college readiness in 2006 at the regional level, though Orange 
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and Imperial counties made notable improvement. In 2006, with the 
exception of Orange County, every county in the region had less than 
40 percent of high school graduates complete courses required for UC 
or CSU entrance (Figure 111). 

Figure 111

High School Graduates Completing Courses  
Required for UC or CSU Entrance 

0

10

20

30

40

50

Imperial Los Angeles Orange Riverside San
Bernardino

Ventura REGION California

(P
er

ce
nt

)

'00-'01 '01-'02 '02-'03 '03-'04 '04-'05 '05-'06

Source: California Department of Education

There were also similar patterns of racial and ethnic disparities in the 
region with respect to college readiness (Figure 112). In each of the 
six counties in the region, Asian students consistently achieved the 
highest percentage in completing courses required for UC or CSU en-
trance. For example, while 65 percent of Asian graduates in Riverside 
County completed courses required for UC or CSU entrance, only 44 
percent of the non-Hispanic White students, approximately 30 percent 
of the African and Hispanic students accomplished the same. Among 
Hispanics, two-year community colleges are the most frequently used 
institutions of higher education.

When compared with other states, California has one of the lowest 
percentages of high school seniors enrolling in 4-year colleges.6 Factors 
contributing to this low performance include, among others, lack of 
college preparatory curriculum along with fewer adequately trained 
teachers and counselors.

Figure 112

High School Graduates Completing Courses
Required for UC/CSU Entrance by Race/Ethnicity, 2005/2006 
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Educational Attainment

Between 2000 and 2006, there were noticeable improvements in edu-
cational attainment in the region consistent with national trends. The 
percentage of adults with at least a high school degree increased from 
74 to 77 percent while the percentage of adults with at least a bachelor’s 
degree increased from 25 to 27 percent (Figures 113 and 114). However, 
among the nine largest metropolitan regions, the SCAG region remained 
in last place in 2006 in the percentage of adults (77 percent) with at least 
a high school diploma (see Figure 132 page 150), and second to last for 
at least a bachelor’s degree (27 percent) (see Figure 133 page 150). The 
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Washington DC region had the highest percentage of adults with at 
least a bachelor’s degree (41 percent).

Figure 113

Educational Attainment 
(Percent of Persons 25 Years and over with High School Diploma or Higher)
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Figure 114

Educational Attainment
(Percent of Persons 25 Years and over with Bachelor's Degree or Higher)
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Within the region, Orange County is the only county with educational 
attainment much higher than the state or national average. There  
are much greater disparities among counties with respect to the share 
of adults with at least a bachelor’s degree than with at least a high 
school diploma.

Since 2000, the coastal counties have achieved more progress in educa-
tional attainment for at least a bachelor’s degree than the inland counties. 
During this period, the coastal counties improved by 2.8 (Los Angeles) 
to 4 (Orange) percentage points as to the share of adults with at least 
a bachelor’s degree, while the inland counties only increased by 0.3 
(Imperial) to 2.3 (Riverside) percentage points. In 2006, Orange 
County continued to have the highest percentage of adults with at least 
a bachelor’s degree (34.8 percent). However, less than 11 percent of 
adults in Imperial County achieved the same.
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Public Safety

Why is this important?

Crime-related activities consume an enormous amount of valuable 
social and economic resources. The social costs are substantial if less 
quantifiable, including pain and suffering of crime victims and their 
families and weakening of community cohesion. The economic costs 
include loss of productivity due to death or disability resulting from 
crime, medical costs, and loss of property values in neighborhoods with 
high crime rates. 

How are we doing?

Violent Crimes

The violent crime rates in the region peaked in 1992 and then began 
an extended decline to its lowest level in three decades. This is generally 
consistent with the trends at the state and national levels (Figure 115). 
In 2006, the violent crime rate in the region was less than 40 percent 

of its 1992 level. In addition, the gap between the region and the state 
in violent crime rates has finally been closed, and the gap between the 
region and the nation has been significantly narrowed. 

Figure 115

Violent Crimes
(Per 100,000 Population)
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Factors contributing to the extended reductions of violent crime rates 
since 1992 in the region include, among others, higher rates of incar-
ceration, increased resources toward law enforcement, and improve-
ments in the economic conditions particularly the consistent reduc-
tions in unemployment rates.7 However, since the September 11 ter-
rorist attack in 2001, local police departments have been squeezed by 
growing domestic security concerns at a time when federal agencies 
such as the FBI are focusing more on preventing terrorism than as-
sisting local police fighting traditional crimes.8

In 2006, the violent crime rate in the region decreased slightly by 1.7 per-
cent from 2005, after an 11-percent reduction during the previous period. 
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At the state and national levels, violent crime rate increased slightly by 
1.2 percent and 1 percent respectively between 2005 and 2006. 

Violent crimes include four types: homicides, forcible rapes, robberies 
and aggravated assaults. In 2006, the region had a total of 95,592 vio-
lent crime incidents, a decline of 6 percent from 2005. Among them, 
51,849 (or 54 percent) were aggravated assaults, 38,333 (40 percent) 
were robberies, 4,017 were forcible rapes (4 percent) and 1,393 (2 per-
cent) were homicides. From 2005 to 2006, though the total number of 
aggravated assaults and homicide decreased in the region, however, there 
were increases in robberies. During this period, the number of robberies 
increased by 7 percent in the region consistent with the national trend 
and every county in the region experienced an increase. The number of 
homicides in the region, however, decreased by 5 percent to be below 
the 2004 level. Los Angeles County continued to account for almost 
three-quarters of all homicides in the region. 

Within the region, Imperial County achieved the most significant reduc-
tion of 18 percent in its violent crimes rate, followed by Orange (-2.8 
percent) and Los Angeles (-2.6 percent) counties (Figure 116). Almost 
three-quarters of the violent crimes took place in Los Angeles County. 

Figure 116

Violent Crimes by County 
(Per 100,000 Population)
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In 2006, the violent crime rate in the SCAG region at 520 (per 100,000 
population) was only about 10 percent higher than the national average 
at 474 (per 100,000 population). However, within the region, the vio-
lent crime rates in Ventura and Orange counties were 40 percent below 
the national average in 2006, and only Los Angeles and San Bernardino 
counties experienced higher rates than the national average (see Figure 
134 page 151). 

Juvenile Felony Arrests 

A juvenile felony offense is defined as a crime that is punishable by 
death or imprisonment for those aged 10 to 17. In 2006, the region 
had about 2.33 million juveniles, only a 0.6 percent increase from the 
previous year. Felonies include crimes such as murder, assault, rape, 
robbery, burglary, and serious drug offenses. Exposure to the criminal 
justice at an early age correlates with increased likelihood of criminal 
activity and incarceration in adulthood.
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From 2005 to 2006, the juvenile felony arrest rate in the region increased 
by almost 5 percent. This was the third consecutive year of increase in 
contrast to the trend of continuous decline between 1990 and 2003. 
Nonetheless, the juvenile felony arrest rate in the region in 2006 was 
only 43 percent of its 1990 level. The state of California had similar 
performance trends of juvenile felony arrest rate, rising by 6 percent 
between 2005 and 2006 (Figure 117). 

Figure 117

Juvenile Felony Arrests
(Per 100,000 Population Aged 10-17)
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Since 2000, the Inland Empire and Los Angeles County have experi-
enced higher rates in juvenile felony arrest than the other three counties 
(Orange, Ventura and Imperial). Between 2005 and 2006, the juvenile 
felony arrest rate in Riverside County increased by 17 percent, while it 
increased by 7 percent in San Bernardino County but only 1 percent in 
Los Angeles County. Ventura County, though with relatively low level 
of juvenile arrest rate, saw a 20 percent increase in 2006 while Orange 
County increased by 7 percent. Only Imperial County enjoyed a 19 
percent reduction (Figure 118). 

Figure 118

Juvenile Felony Arrests by County 
(Per 100,000 Population Aged 10-17)
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In 2006, the region had a total of 30,754 juvenile felony arrests, 5.3 
percent more than that in 2005. Among them, 6,115 arrests (or 20 per-
cent) were for burglary, 5,112 arrests (17 percent) for theft (including 
motor vehicles) and another 4,355 arrests (or 14 percent) for assault. 
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In addition, 2,794 arrests (or 9 percent) were for drug law violation. 
More than three quarters of the total juvenile arrests were males. 

Property Crimes

In 2006, the property crime rate in the region decreased by 5 percent from 
2005, just below its 2001 level. At the state level, property crime rate 
also declined slightly by 3 percent between 2005 and 2006 (Figure 
119). Property crime rates in both the region and the state reached 
their lowest level in 1999 (since 1996) and then climbed up again until 
2003. Since 2003, the property crime rate has generally been on a 
slightly downward path. In 2006, among the 319,355 property crime 
incidents, they were almost equally split among burglary, motor vehicle 
theft and larceny-theft-over $400. 

Figure 119

Property Crimes 
(Per 100,000 Population)
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Within the region, Ventura and Orange counties consistently have the 
lowest rates of property crimes in the region. Since 2004, Imperial 
and Riverside counties have had the highest rates of property crimes. 

Between 2005 and 2006, every county achieved some reductions in its 
property crime rate. Specifically, San Bernardino and Orange counties 
achieved notable reductions of 7 percent respectively (Figure 120). 

Figure 120

Property Crimes by County 
(Per 100,000 Population)
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Hate Crimes

Between 2005 and 2006, the number of hate crime events and victims 
in the region decreased by 9 percent and 5 percent respectively, after 
a slight increase during the previous period (Figure 121). Hate crimes 
can be in the form of violent crimes (61 percent) or property crimes 
(30 percent).9 As to the motivations for hate crimes, statewide data in-
dicated that about 67 percent of the victims in 2006 were due to race/
ethnicity/national origin bias followed by about 19 percent for sexual 
orientation bias and 14 percent for religious bias. About 32 percent 
of the hate crimes events took place on highways/streets, another 29 
percent around residences, 9 percent in schools/colleges, 8 percent 
in parking lots/garages and 5 percent in churches/synagogues/temples.

The year 2001 was the peak year in hate crimes in the last five years 
due primarily to the September 11 terrorist attacks. Within the region, 
Los Angeles County experienced disproportionately higher hate crime 
incidences. In 2006, about two-thirds of all hate crime events and 
victims were in Los Angeles County, nevertheless, a decline of almost 
80 percent since 2000.

Figure 121
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In 2006, the total population in the nine 
largest metropolitan regions exceeded 
91 million, about a third of the nation’s 
population.
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M e t r o p o l i t a n  R e g i o n s

In order to fully assess the progress of Southern California, it is useful 
to compare the performance of the SCAG region with other large met-
ropolitan regions in the nation. Currently, there are nine metropolitan 
regions in the nation with more than 5 million residents (Figure 122). 
They are also designated by the U.S. Census Bureau as Combined 
Statistical Areas (CSAs). Four are located in the Northeast (Boston, 
New York, Philadelphia, Washington, DC), two in the Midwest (Chi-
cago and Detroit), one in the South (Dallas) and two in the West (San 
Francisco Bay Area and SCAG region). In 2006, only two had popu-
lation exceeding 10 million, the New York region (22 million) and the 
SCAG region (18.4 million). Total population in the nine largest met-
ropolitan regions exceeded 91 million in 2006, about a third of the na-
tion’s population. 

Socio-Economic Indicators

Population 

Between 2000 and 2006, among the nine largest metropolitan re-
gions, the SCAG region achieved the largest population increase of al-
most 1.9 million people. Southern California also experienced the 2nd 
highest growth rate (11.3 percent) following Dallas (15.9 percent). In 
addition to the Dallas and the SCAG regions, only the Washington re-
gion achieved a growth rate higher than 5 percent. Specifically, during 
the six-year period, there were little population growth in the San Fran-
cisco Bay Area (1.9 percent) and the Detroit region (1 percent). 

Figure 122

Population by Metropolitan Region (Thousands)

2000/2006  
Rank Metropolitan Region Name  2000  2006  Number  % Change  

1 New York-Newark-Bridgeport, NY-NJ-CT-PA CSA 21,361.8 21,976.2 614.4 2.9% 

2 SCAG REGION* 16,516.0 18,389.1 1,873..1 11.3% 

3 Chicago-Naperville-Michigan City, IL-IN-WI CSA- - 9,312.3 9,725.3 413.0 4.4% 

4 Washington-Baltimore-Northern Virginia, DC-MD-VA-WV CSA-  7,572.6 8,211.2 638.6 8.4% 

5 San Francisco-Oakland-Dan Jose, CA CSA- 7,092.6 7,228.9 136.3 1.9% 

6 Philadelphia-Camden-Vineland, PA-NJ-DE-MD CSA- 6,207.2 6,382.7 175.5 2.8% 

7 Boston-Worcester-Manchester, MA-RI-NH CSA- - 7,298.7 7,465.6 166.9 2.3% 

8 Dallas-Fort Worth, TX CSA- 5,488.0 6,359.8 871.8 15.9% 

9 Detroit-Warren-Flint, MI CSA- - 5,357.5 5,410.0 52.5 1.0% 
 Total 86,206.7 91,148.8 4,942.1 5.7% 

 
     

*The SCAG region includes Imperial, Los Angeles, Orange, Riverside, San Bernardino and Ventura Counties 
 

With the exception of Imperial, the other five counties belong to the Los Angeles-Riverside-Orange

 

 Combined Statistical Area (CSA)

 

Source: U.S. Census Bureau, 2000 Census and July 1, 2006 population estimates

 

Average Wage per Job

The SCAG region ranked last in average wage per job at about $44,379 
among the nine largest metropolitan regions in 2005 (the most current 
year for which comparative data for metropolitan regions are available). 
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The San Francisco Bay Area managed to achieve the highest increase 
(2.7 percent) in 2005, and continued to have the highest average wage 
per job at approximately $58,800 in 2005, followed by the New York 
region at about $56,000. 

Figure 123

Average Wage Per Job by Metropolitan Region, 2005 
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In 2005, only five of the nine metropolitan regions achieved higher real 
average wage per job than their respective 2000 levels. Between 2000 
and 2005, the Washington D.C. region had the best performance with 
an almost 6 percent increase, followed by the Chicago and Philadel-
phia regions. The SCAG region had an average performance with only 
a 0.4 percent increase. During this period, the San Francisco Bay Area 
lost the most ground with only 94 percent of its 2000 level in 2005.

Figure 124

Real Wage Payroll Per Job by Metropolitan Region 
(2000 as the Base Year=100)

85

90

95

100

105

110

'00 '01 '02 '03 '04 '05

Source: U.S. Bureau of Economic Analysis

SCAG REGION
Washington, DC

Dallas  
Boston

Philadelphia
New York

ChicagoDetroit
San Francisco

Income 

Among the 17 largest metropolitan regions in the nation, the SCAG 
region ranked 16th in terms of per capita income in 2005 (the most 
current year for which comparative data for metropolitan regions are 
available), a slight improvement from the previous year when it ranked 
last. Over the past three decades, the SCAG region’s per capita income 
ranking dropped from the 4th highest in 1970 to 7th highest in 1990, 
and 16th place in 2000. 
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Figure 125

Per Capita Income by Metropolitan Region, 2005 
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In 2005, only two of the nine metropolitan regions achieved higher real 
per capita income than their respective 2000 levels. Between 2000 and 
2005, the Washington D.C. region accomplished the best performance 
with an almost 5 percent increase, followed by the Philadelphia region 
with a 3 percent improvement. The SCAG region had an average per-
formance just below its 2000 level. During this period, the San Fran-
cisco Bay Area lost the most ground with only 94 percent of its 2000 
level in 2005.

Figure 126

Real Per Capita Income by Metropolitan Region 
(2000 as the Base Year=100)
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Between 2000 and 2005, the SCAG region performed at a better level 
in its growth of total personal income than the per capita personal in-
come. During this period, SCAG region’s share of the total personal 
income in the nation increased by 0.22 percent, exceeded only by the 
Washington DC region (0.24 percent). Among the nine largest metro-
politan regions in the nation, five experienced declining shares during 
the five year period. The San Francisco Bay Area suffered the worse 
performance with a sharp decrease of almost 0.50 percent in its share, 
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while the New York region experienced a decline of 0.41 percent. How-
ever, during the 1990s, the SCAG region suffered the largest loss in 
its national share of 0.76 percent while the San Francisco Bay Area 
achieved the largest gain of 0.62 percent. 

Figure 127

Change in Share of U.S. Personal Income by Metropolitan Region 
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Poverty

In 2006, though the SCAG region continued to have the highest pov-
erty rate among the nine largest metropolitan regions in the nation, the 
gaps were narrowed significantly. Since the 2000 Census, poverty rate 
in the SCAG region was reduced by almost 2 percentage points to 13.6 
percent, while poverty rates in the Detroit and Dallas regions increased 
by more than 2 percentage points respectively to reach about 13 per-
cent. The Washington DC region accomplished the lowest poverty rate 
of only 7.7 percent. 

Figure 128

 Persons in Poverty by Metropolitan Region
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Housing

Between 2000 and 2006, homeownership in the SCAG region improved 
steadily to reach almost 57 percent, an increase of about 2 percentage 
points. However, during the same period, five of the other eight 
metropolitan regions achieved larger increases in homeownership rates 
than the SCAG region. Among the nine largest metropolitan regions 
in the nation, the SCAG region continued to have the second lowest 
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homeownership, just above the New York region (56 percent), while 
the Detroit region had the highest homeownership rate at 74 percent. 

Figure 129

Homeownership by Metropolitan Region

56%

57%

60%

64%

65%

68%

69%

71%

74%

New York

SCAG REGION

San Francisco

Dallas

Boston

Washington, DC

Chicago

Philadelphia

Detroit

'06
'05
'00

Source: U.S. Census Bureau, 2000 Census, 2005 and 2006 American Community Survey 

In 2006, the SCAG region had the highest housing cost burden among 
the nine largest metropolitan regions in the nation, with 53 percent 
of its owner households paying 30 percent or more of their incomes 
on housing. The San Francisco Bay Area ranked a close second in 
housing cost burden. The Dallas region achieved the lowest housing 
cost burden for owner households.

Figure 130

Housing Cost Burden by Metropolitan Region 
(Owner Households Paying 30 Percent or More of Household Income on Housing*)
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Among the nine largest metropolitan regions in the nation, the SCAG 
region continued to have the highest share (53 percent) of rental house-
holds with monthly rent at or greater than 30 percent of household in-
comes. Following the SCAG region was the Boston region, with 49 per-
cent of renters spending 30 percent or more of their incomes on rent. It 
should be noted that for most metropolitan regions rental cost burdens 
were at higher levels than the corresponding owner cost burdens.

RB-AR53163



150 / Metropolitan Regions

Figure 131

Rental Cost Burden by Metropolitan Region 
(Renters with Rent above 30 Pecent of Household Income)
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Education 

Between 2000 and 2006, there were noticeable improvements in ed-
ucational attainment in the SCAG region consistent with national 
trends. During this period, the percentage of adults with at least a 
high school degree increased from 74 to 77 percent while the per-
centage of adults with at least a bachelor’s degree increased from 25 
to 27 percent. However, among the nine largest metropolitan regions, 
the SCAG region remained in last place in the percentage of adults 
(77 percent) with at least a high school diploma, and second to last 

for at least a bachelor’s degree (27 percent). The Washington DC re-
gion had the highest percentage of adults with at least a bachelor’s 
degree (41 percent).

Figure 132

Educational Attainment by Metropolitan Region 
(High School Diploma or Higher*)
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Figure 133

Educational Attainment by Metropolitan Region 
(Bachelor's Degree or Higher*)
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Crime

Violent crime rates in Los Angeles County dropped by almost a third 
between 2000 and 2006. Accordingly, during the same period, Los 
Angeles County improved from having the second highest to the fifth 
highest violent crime rate among the large metropolitan areas in the 
nation. Orange and Ventura counties consistently had the lowest 
violent crime rates among the large metropolitan areas.

Figure 134

Violent Crimes by Metropolitan Area, 2006 
(Per 100,000 Population)
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Transportation

Highway Congestion

In 2005, a traveler in Los Angeles/Orange counties during the peak 
period experienced a total of 72 hours of delay, the highest among all 
metropolitan areas. For Riverside/San Bernardino counties, the corre-
sponding delay was a total of 49 hours, the 6th highest, and 39 hours 
for Ventura County. Between 1995 and 2005, annual delay per traveler 

changed little in Los Angeles/Orange counties while increasing more 
in other large metropolitan areas. During this period, annual delay per 
traveler increased significantly in Riverside/San Bernardino as well as 
in Ventura counties.

Figure 135

Annual Hours of Delay per Traveler by Metropolitan Area 

27

21

30

30

33

28

51

34

53

56

71

38

39

46

46

46

49

54

58

60

60

72

Philadelphia

Ventura

New York

Boston

Chicago

Riverside-
San Bernardino

Detroit

Dallas

Washington, DC

San Francisco

Los Angeles-
Orange

'05
'95

Source: Texas Transportation Institute

RB-AR53165



152 / Metropolitan Regions

Total cost incurred due to congestion in the SCAG region was over 
$10.5 billion in 2005, significantly higher than any other metropolitan 
area in the nation. Close to half of the delay resulted from incidents. 

Figure 136

Total Congestion Cost by Metropolitan Region, 2005
(Billion Dollars)
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Airports
In 2006, among the ten largest airports in the world, LAX ranked 5th in 
passenger traffic, behind Atlanta, Chicago, London and Tokyo. 

Figure 137

Top 10 Passenger Airports in the World 
(Total Passengers in Millions)
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LAX also ranked 10th in total cargo volumes in 2006, surpassed by 
Shanghai, Louisville and Singapore since 2005.

Figure 138

Top 10 Cargo Airports in the World
(Cargo Volumes in Million Metric Tons)
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1. U.S. Census Bureau. American Community Survey, 2005 and 
2006.

2. Ibid.

3. Ong, P. and Haselhoff, K. 2005. Barriers to Transit Use, Southern 
California Public Opinion Survey, SCS Fact Sheet, Vol. 1, No. 8, 
UCLA Lewis Center for Regional Policy Studies.

4. Orange County Transportation Authority. 2006 Long Range Plan.

5. Federal Highway Administration. 2005. An Initial Assessment of 
Freight Bottlenecks on Highways.

6. Texas Transportation Institute (TTI). 2007 Urban Mobility Report. 

7. Los Angeles County Metro, et al. 2007. Multi-County Goods Move-
ment Action Plan. Technical Memorandum 3: Existing Conditions 
and Constraints.

8. U.S. Bureau of Transportation Statistics. 2003. Freight in 
America.

9. Los Angeles County Metro, et al. 2007. Multi-County Goods Move-
ment Action Plan. Technical Memorandum 3: Existing Conditions 
and Constraints.

10. Ibid.

RB-AR53168



Endnotes / 155

11. U.S. Bureau of Transportation Statistics. Transportation Statistics 
Annual Report 2004.

12. National Highway Traffic Safety Administration. 2007. 2006 Traffic 
Safety Annual Assessment – Early Results.

13. U.S. Census Bureau. 2006. U.S. Merchandise Trade: Selected 
Highlights.

14. U.S. Bureau of Transportation Statistics. 2004. America’s Freight 
Transportation Gateways.

15. Southern California Association of Governments. 2004, Destina-
tion 2030, p.138.

16. U.S. Census Bureau. 2006. U.S. Merchandise Trade: Selected 
Highlights.

17. Los Angeles Economic Development Corporation. 2006. Interna-
tional Trade Trends and Impacts, the Los Angeles Region.

18. Husing, J. E. 2004. Logistics and Distribution: Answer to Regional 
Upward Mobility.

The Environment

1. The U.S. Environmental Protection Agency (EPA), shortly after 
its creation in 1970, developed regulations targeting six “criteria” 
pollutants that adversely affect human health and welfare: ozone, 
particulate matter (PM), carbon monoxide (CO), nitrogen dioxide 
(NO2), sulfur dioxide (SO2), and lead. Of these, the first three pol-
lutants have exceeded federal health standards for many years, with 
various parts of the SCAG region showing moderate to extreme 
levels of pollution except for CO in the past few years. Because of 
their significance, this report focuses on the first three pollutants. 

2. California Air Resources Board. January 19, 2007. Understanding 
the Relationship between Particulate Matter (PM) and Premature 
Death, Powerpoint Presentation.

3. California Air Resources Board. The California Almanac of Emis-
sions and Air Quality, 2007 Edition.

4. U.S. Environmental Protection Agency. 8-Hour Ozone Nonattain-
ment Areas, available at http://www.epa.gov/air/oaqps/greenbk/
o8index.html.

5. South Coast Air Quality Management District.

6. Ibid.

7. Ibid.

8. SCAG staff estimates based on various water management plans in 
the region.

9. Metropolitan Water District, 2005 Urban Regional Water Manage-
ment Plan.

10. Orange County Business Council. 2007. Orange County Commu-
nity Indicators 2007.

11. California Center for Regional Leadership. 2007. California Re-
gional Progress Report.

12. All beach closure data in this section are based on Testing the Wa-
ters: A Guide to Water Quality at Vacation Beaches, published by the 
Natural Resources Defense Council, 2007.

13. California Integrated Waste Management Board, available: http://
www.ciwmb.ca.gov/Landfills/tonnage/.

 The CIWMB obtains disposal information from returns filed with 
the California State Board of Equalization by disposal facility 
(landfill) operators. The figures reflect the amount of waste that is 

RB-AR53169



156 / Endnotes

landfilled, or disposed of, in the SCAG region, as reported by each 
facility operator, rather than the total amount of waste generated in 
the region. 

14. California Integrated Waste Management Board, 2004, Statewide 
Waste Characterization Study.

15. California Energy Commission.

16. Energy Information Administration, Annual Energy Review 2006

17. U.C. Berkeley. 2007. Energy Self-Sufficiency in the 21st Century 
Colloquium.

18. Intergovernmental Panel on Climate Change. 2007. Climate 
Change 2007: The Physical Science Basis, Part of the Four Assess-
ment Report.

19. California Energy Commission.

Quality of Life

1. National Assessment of Educational Progress, 2005.

2. Almeida, Cheryl. 2006. Making Good on a Promise: What Policy-
makers Can Do to Support the Educational Persistence of Dropouts.

3. Legislative Analyst’s Office. 2005. Improving High School: A Stra-
tegic Approach. 

4. National Research Council. 2001. Understanding Dropouts.

5. Ibid.

6. UC All Campus Consortium on Research for Diversity. 2006. Cali-
fornia Educational Opportunity Report. 

7. Legislative Analyst’s Office, 2007. California’s Criminal Justice 
System, A Primer.

8. Los Angeles Times, December 19, 2006. 

9. California Department of Justice, Hate Crimes in California, 2006.

L i s t  o f  M a p s 
1. SCAG Region

2. Air Basins in the SCAG Region

L i s t  o f  F i g u r e s
1. Population Increase: 2005 and 2006 (Thousands)
2. Population Growth by Types of Source
3. Population Growth by Types of Source, 2000-2006
4. Population Growth - Types of Source by County, 2000-2006 
5. Population by Race and Ethnicity
6. Estimated Unauthorized Immigrants (California vs. Rest of 

U.S.)
7. Estimated Unauthorized Immigrants, 2004 (Number and Share 

of County/Region Population)
8. Comparison among U.S. Born, Legal and Unauthorized Immi-

grants for Los Angeles County, 2004
9. Median Age
10. Population by Age Group
11. Wage and Salary Employment (Change from Previous Year) 
12. Real Gross Domestic Product (GDP), U.S. (Percent Change from 

Previous Year)
13. Wage and Salary Employment (Thousands)
14. Employment Change (Annual Average)

RB-AR53170



List of Figures / 157

15. Building Permit and Home Price
16. Employment Change by County (Thousands of Jobs)
17. Employment Change by County (Percent)
18. Employment Change by Selected Sectors
19. Manufacturing Employment Change (Annual Average)
20. Unemployment Rate
21. Unemployment Rate by County
22. Unemployment Rate – Imperial County
23. Real Average Wage Per Job (2006 Dollars)
24. Growth of Real Average Wage Per Job (2000 as the Base Year = 

100)
25. Real Average Wage Per Job (2006 Dollars)
26. California Median Hourly Wage by Educational Attainment
27. SCAG Region vs. 17 Largest Metropolitan Regions (Average Pay-

roll per Job and Per Capita Personal Income)
28. Real Personal Income Per Capita (2006 Dollars)
29. Growth of Real Personal Income Per Capita (Annual Average)
30. Growth of Real Personal Income Per Capita (2000 as the Base 

Year = 100)
31. Real Personal Income Per Capita by County (2006 Dollars)
32. Median Household Income (2006 Dollars)
33. Household Income Ratios, U.S.
34. Persons Living in Poverty
35. Children Under 18 Living in Poverty
36. Persons Living in Poverty by Race/Ethnicity, 2006
37. Taxable Sales (Change from Previous Years)
38. Exports and Imports – LA Customs District (Current Dollars)
39. Exports and Imports – LA Customs District (Percent of U.S.)
40. Residential Building Permit Activity
41. Residential Building Permits by Housing Types, 2005-2006
42. Composition of Residential Building Permits

43. Population Increase vs. Building Permits, 1985-2006 (Annual 
Average)

44. Valuation of Residential Building Permits
45. Homeownership Rates
46. Share of Owner or Renter Households by Race/Ethnicity of 

Householder, 2006
47. Change in Population by Age Group, 2005-2025
48. Median Wealth of Renter and Owner Households by Household 

Income
49. Housing Affordability for First-time Buyers (Percent of House-

holds Who Can Afford to Purchase a Home at 85% of the Me-
dian-Priced Home)

50. Housing Affordability (Percent of Households Who Can Afford to 
Purchase a Median-Priced Home)

51. Average Mortgage Rate
52. Median Home Price (Existing Single-Family Homes in Current 

Dollars)
53. Home Foreclosures (2nd Quarter Data)
54. Housing  Cost Burden (Owner Households Paying 30 Percent or 

More of Household Income on Housing)
55. Average Monthly Rent (Current Dollars)
56. Rental Cost Burden (Renters Paying 30 Percent or More of 

Household Income on Rent)
57. Housing Crowding, 2006
58. Mode Choice to Work (Workers 16 Years and Over)
59. Mode Choice to Work – Drive Alone, Carpool, and Transit 

(Workers 16 and Over)
60. Average Travel Time to Work
61. Transit Boardings – All Major Operators
62. Households by Vehicle Availability
63. Household Without a Car

RB-AR53171



158 / List of Figures

64. Transit Boardings Per Capita
65. Peak Period Travel Time Index  (by Metropolitan Area)
66. California Gasoline Prices Per Gallon, 1970-2006 (Annual 

Average)
67. Growth of Vehicle Miles Traveled (VMT) vs. Population (2000 as 

the Base Year = 100)
68. Vehicle Miles Traveled per Household (Percent Change)
69. Port International (Loaded) Container Traffic (Thousands of 

TEUs and Share of the National Total)
70. Port Container-related Freight Traffic in the SCAG Region
71. Truck VMT Share, 2006
72. VMT Growth – Passenger vs. Truck, 2000-2006
73.  Highway Accident Fatalities
74.  Highway Accident Fatalities (Per 100 Million Vehicle Miles 

Traveled)
75.  Air Passenger Traffic at Major Regional Airports
76.  Air Passenger Traffic by Airport
77.  Air Cargo in the Region’s Six Largest Airports
78.  Port Cargo at Los Angeles and Long Beach
79. PM2.5 Pollution in the South Coast Air Basin (Annual Average 

Concentration)
80. PM2.5 Pollution in the South Coast Air Basin (Percent of Sam-

pling Days Exceeding the New Federal 24-hour Standard of 35 
ug/m3)

81. PM2.5 Pollution in the South Coast Air Basin (98 Percentile of 24-
hour Concentration)

82. PM2.5 Pollution South Coast Air Basin Disproportionate 
Exposure

83. PM2.5 Pollution – Annual Health Impacts (South Coast Air 
Basin)

84. PM10 Pollution (Days Exceeding Federal 24-hour Standard)

85. Ozone Pollution in Non-attainment Air Basins (Number of Days 
Exceeding Federal Eight-hour Standard)  

86. Population within Water District Service Area 
87. Total Water Consumption (Metropolitan Water District Service 

Area) 
88. Per Capita Urban Water Consumption (Metropolitan Water Dis-

trict Service Area)
89. Total Number of Beach Closing/Advisory Days
90. Estimated Statewide Waste Tonnages and Rates
91. Solid Waste Disposal at Landfills (Million Tons)
92. Solid Waste Disposal at Landfills (Pounds/Person/Day)  
93. California Energy Consumption Estimates by Source
94. California Major Sources of Energy, 2006
95. Energy Consumption by Source, 2004
96. Per Capita Energy Consumption (Million Btu)
97. Electricity Consumption  
98. Electricity Generation by Source, 2006
99. Natural Gas Consumption (Cubic Feet)
100. Vehicle Fuel Consumption (Gasoline Equivalent Gallons)
101. California Climate Change Emission Baseline – Million Metric 

Tons (CO2 Equivalent)
102. Per Capita Greenhouse Gas Emissions (Metric Tons of Carbon 

Dioxide Equivalents, MTCO2E)
103. Sources of California’s Greenhouse Gas Emissions, 2004
104. AB 32 Implementation – Air Resources Board
105. K-12 Students by Race/Ethnicity, 2005/2006
106. Math Test Scores for 7th Grade (National Percentile Rank of Av-

erage Student Score)
107. Reading Test Scores for 7th Grade (National Percentile Rank of 

Average Student Score)
108. Share of English Learners in 7th Grade

RB-AR53172



List of Figures / 159

109. Dropout Rates in Public High Schools
110. Dropout Rates by Race/Ethnicity in Public High Schools, 

2005/2006
111. High School Graduates Completing Courses Required for UC or 

CSU Entrance
112. High School Graduates Completing Courses Required for UC/

CSU Entrance by Race/Ethnicity, 2005/2006
113. Educational Attainment (Percent of Persons 25 Years and over 

with High School Diploma or Higher)
114. Educational Attainment (Percent of Persons 25 Years and over 

with Bachelor’s Degree or Higher)
115. Violent Crimes (Per 100,000 Population)
116. Violent Crimes by County (Per 100,000 Population)
117. Juvenile Felony Arrests (Per 100,000 Population Aged 10-17) 
118. Juvenile Felony Arrests by County (Per 100,000 Population Aged 

10-17)
119. Property Crimes (Per 100,000 Population)
120. Property Crimes by County (Per 100,000 Population)
121. Hate Crime Activities
122. Population by Metropolitan Region (Thousands)
123. Average Wage Per Job by Metropolitan Region, 2005
124. Real Average Wage Per Job by Metropolitan Region (2000 as the 

Base Year = 100)
125. Per Capita Income by Metropolitan Region, 2005
126. Real Per Capita Income by Metropolitan Region (2000 as the 

Base Year = 100)
127. Change in Share of U.S. Personal Income by Metropolitan 

Region
128. Persons in Poverty by Metropolitan Region
129. Homeownership by Metropolitan Region

130. Housing Cost Burden by Metropolitan Region (Owner House-
holds Paying 30 Percent or More of Household Income on 
Housing)

131. Rental Cost Burden by Metropolitan Region (Renters Paying 30 
Percent or More of Household Income on Rent)

132. Educational Attainment by Metropolitan Region (High School 
Diploma or Higher)

133. Educational Attainment by Metropolitan Region (Bachelor’s De-
gree or Higher)

134. Violent Crimes by Metropolitan Area, 2006 (Per 100,000 
Population)

135. Annual Hours of Delay per Traveler by Metropolitan Area
136. Total Congestion Cost by Metropolitan Region, 2005  
137. Top 10 Passenger Airports in the World (Total Passengers in 

Millions)
138. Top 10 Cargo Airports in the World (Cargo Volumes in Million 

Metric Tons)

RB-AR53173



160 / Acknowledgments

A c k n o w l e d g m e n t s

SCAG Management

Mark Pisano, Executive Director

Jim Gosnell, Deputy Executive Director

Joseph Burton, Director, Legal Services/Chief Counsel

Hasan Ikhrata, Director, Planning and Policy

Keith Killough, Director, Information Services

Wayne Moore, Chief Financial Officer

Sylvia Patsaouras, Acting Director, Government and Public 
Affairs

Huasha Liu, Manager, Program Development and Evaluation

Principal Author and Project Manager:

Ping Chang, Program Manager, Performance Assessment and 
Monitoring 

Graphics:

Carolyn Hart, Art Direction and Graphic Design 

Candace Bonner, Graphic Design

Reese Healey, Production

Maps:

Ping Wang, Senior GIS Analyst 

Guest Essays:

Anastasia Loukaitou-Sideris, Professor and Chair of Urban 
Planning, UCLA

Kim Haselhoff, Post-doctoral Fellow, Lewis Center for 
Regional Policy Studies, UCLA

Paul Ong, Professor, School of Public Affairs, UCLA

Ed Avol, Professor, Keck School of Medicine, USC

Data and Research Assistance:

Doris Lei, Graduate Intern, USC

Review and Data Assistance:

Stephanie Ramirez, former student Intern, UC Riverside 

Joseph Carreras, Housing Program Manager

Joe Cassmassi, South Coast Air Quality Management District

Cheryl Collier, Manager, Communications Division

Lynn Harris, Manager, Community Development Division

Michael Hollis, Metropolitan Water District

Jennifer Magnabosco, Loyola Marymount University

Javier Minjares, Data and GIS Acting Program Manager 

Jonathan Nadler, Air Quality Program Manager

Bev Perry, Manager, Member Relations Division

Frank Wen, Forecasting Program Manager

Assistance from the following SCAG staff  
members is also appreciated:

Michael Armstrong, Mark Butala, Simon Choi, 
Andre Darmanin, Wesley Hong, Hsi-hwa Hu, 

Lingqian Hu, Doug Kim, Jacob Lieb, Demitris Poulakidas, 
Jennifer Sarnecki, Marnie Tenden 

RB-AR53174



Acknowledgments / 161

Our appreciation to the following members of the  
Benchmarks Task Force who advised staff on this project:

Hon. Ronald O. Loveridge, Mayor, City of Riverside, Task 
Force Chair

Hon. Debbie Cook, Councilmember, City of Huntington 
Beach, Task Force Vice Chair

Hon. Mona Field, Board of Trustees, Los Angeles 
Community College District

Hon. Larry McCallon, Councilmember, City of Highland

Hon. Paul M. Nowatka, Councilmember, City of Torrance

Hon. Pam O’Connor, Councilmember, City of Santa Monica

Hon. Toni Young, Mayor Pro Tem, City of Port Hueneme

Rick Bishop, Western Riverside Council of Governments

Kimberly Collins, San Diego State University (Imperial Valley 
Campus)

Barry Engelberg, Orange County Transportation Authority

Fernando Guerra, Loyola Marymount University

Lamont “Monty” Hempel, University of Redlands 

Dean Kubani, City of Santa Monica Environmental and 
Public Works

Jerilyn Lopez Mendoza, Environmental Defense

Anastasia Loukaitou-Sideris, University of California, Los 
Angeles

Dowell Myers, University of Southern California

Todd Priest, Building Industry Association of Southern 
California

Anil Puri, California State University, Fullerton

Ty Schuiling, San Bernardino Associated Governments

Arthur J. Shaw, Consulting Economist

Arnold Sherwood, University of California, Berkeley

Jim Stewart, Southern California Council on Environment 
and Development

Goetz Wolff, Center for Regional Employment Strategies and 
UCLA

A final appreciation to the staff of agencies and organizations, 

including SCAG staff, who contributed data and assisted with 

the production of the final report.

RB-AR53175



Mission Statement and Regional Council Members / 162

M i s s i o n  S t a t e m e n t Leadership Vision Progress

Leadership, vision and progress which promote economic growth, 
personal well-being, and livable communities for all Southern 
Californians.

The Association will accomplish this Mission by:

 Developing long-range regional plans and strategies that provide 
for efficient movement of people, goods and information; enhance 
economic growth and international trade; and improve the 
environment and quality of life.

 Providing quality information services and analysis for the 
region. 

 Using an inclusive decision-making  process that resolves conflicts 
and encourages trust.

 Creating an educational and work environment that cultivates 
creativity, initiative, and opportunity.

Funding: The preparation of this report was financed in part through grants from the United States Department of Transportation 
– Federal Highway Administration and the Federal Transit Administration – under provisions of the Transportation Equity Act for 
the 21st Century (TEA-21). Additional financial assistance was provided by the California State Department of Transportation.

Regional Council Members

Officers: 
PRESIDENT:  Gary Ovitt, San Bernardino County

FIRST VICE PRESIDENT:  Richard Dixon, Lake Forest

SECOND VICE PRESIDENT:  Harry Baldwin, San Gabriel

IMMEDIATE PAST PRESIDENT:  Yvonne B. Burke, Los Angeles County

IMPERIAL COUNTY:

LOS ANGELES COUNTY:  
 

 

 

ORANGE COUNTY:  

RIVERSIDE COUNTY:

SAN BERNARDINO COUNTY:  

VENTURA COUNTY:  
Buenaventura  Toni Young, Port Hueneme

TRIBAL GOVERNMENT REPRESENTATIVE:

ORANGE COUNTY TRANSPORTATION AUTHORITY:  Art Brown, Buena Park 

RIVERSIDE COUNTY TRANSPORTATION COMMISSION:  Robin Lowe, Hemet

SAN BERNARDINO ASSOCIATED GOVERNMENTS:  Paul Leon

VENTURA COUNTY TRANSPORTATION COMMISSION:
10/24/07

RB-AR53176



RB-AR53177



Reso l v ing  Reg i ona l  Cha l l enge s

Printed on recycled paper. 2125 12.07

RB-AR53178



RB-AR53179



 

 

 

 THIS PAGE INTENTIONALLY LEFT BLANK  

RB-AR53180



Phase I Municipal Stormwater Permit 

 

_____________________________________________________________________________  
January 17, 2007,  
Modified June 17, 2009 
Modified September 1, 2010 

 

TABLE OF CONTENTS 

SPECIAL AND GENERAL CONDITIONS 
S1. PERMIT COVERAGE AND PERMITTEES .................................................................... 1 
S2. AUTHORIZED DISCHARGES ......................................................................................... 2 
S3. RESPONSIBILITIES OF PERMITTEES .......................................................................... 3 
S4. COMPLIANCE WITH STANDARDS .............................................................................. 4 
S5. STORMWATER MANAGEMENT PROGRAM .............................................................. 7 
S6. STORMWATER MANAGEMENT PROGRAM FOR CO-PERMITTEES AND 

SECONDARY PERMITTEES ......................................................................................... 28 
S7. COMPLIANCE WITH TOTAL MAXIMUM DAILY LOAD REQUIREMENTS ........ 43 
S8. MONITORING ................................................................................................................. 43 
S9. REPORTING REQUIREMENTS .................................................................................... 56 
G1. DISCHARGE VIOLATIONS .......................................................................................... 60 
G2. PROPER OPERATION AND MAINTENANCE ............................................................ 60 
G3. NOTIFICATION OF DISCHARGES INCLUDING SPILLS ......................................... 60 
G4. BYPASS PROHIBITED ................................................................................................... 60 
G5. RIGHT OF ENTRY .......................................................................................................... 61 
G6. DUTY TO MITIGATE ..................................................................................................... 61 
G7. PROPERTY RIGHTS ....................................................................................................... 61 
G8. COMPLIANCE WITH OTHER LAWS AND STATUTES ............................................ 61 
G9. MONITORING ................................................................................................................. 61 
G10. REMOVED SUBSTANCES ............................................................................................ 62 
G11. SEVERABILITY .............................................................................................................. 63 
G12. REVOCATION OF COVERAGE .................................................................................... 63 
G13. TRANSFER OF COVERAGE ......................................................................................... 63 
G14. GENERAL PERMIT MODIFICATION AND REVOCATION ..................................... 63 
G15. REPORTING A CAUSE FOR MODIFICATION OR REVOCATION ......................... 64 
G16. APPEALS ......................................................................................................................... 64 
G17. PENALTIES ..................................................................................................................... 64 
G18. DUTY TO REAPPLY ...................................................................................................... 64 
G19. CERTIFICATION AND SIGNATURE ........................................................................... 64 
G20. NON-COMPLIANCE NOTIFICATION ......................................................................... 65 
G21. UPSETS ............................................................................................................................ 66 
DEFINITIONS AND ACRONYMS ............................................................................................ 67 
 

RB-AR53181



Phase I Municipal Stormwater Permit 

 

_____________________________________________________________________________  
January 17, 2007,  
Modified June 17, 2009 
Modified September 1, 2010 

 

APPENDICES 
 
APPENDIX 1. Minimum Technical Requirements for New Development and Redevelopment 
APPENDIX 2. TMDL Requirements 
APPENDIX 3. Annual Report Form for the Port of Seattle and the Port of Tacoma  
APPENDIX 4. Annual Report Form for Secondary Permittees  
APPENDIX 5. Notice of Intent  
APPENDIX 6. Street Waste Disposal 
APPENDIX 7. Determining Construction Site Sediment Damage Potential 
APPENDIX 8. Urban Land Uses and Pollutant Generating Sources 
APPENDIX 9. Laboratory Methods 
 
 
 
 

RB-AR53182



Phase I Municipal Stormwater Permit 

 

_____________________________________________________________________________________________ 
January 17, 2007,  Page 1 of 73 
Modified June 17, 2009 
Modified September 1, 2010 
 

SPECIAL CONDITIONS  

Notice:  If Legislation related to this permit is passed into law, Ecology will, as necessary, 
modify, revoke and re-issue, or terminate this permit to carry out Legislative requirements. Any 
such modification will be in accordance with General Condition G14 General Permit 
Modification and Revocation, and in accordance with the provisions of WAC 173-226-230. 

S1. PERMIT COVERAGE AND PERMITTEES 

A. Geographic Area of Permit Coverage 

This permit covers discharges from Large and Medium Municipal Separate Storm 
Sewer Systems (MS4s) as established at Title 40 CFR 122.26, except for municipal 
separate storm sewers (MS3s) owned or operated by the Washington State Department 
of Transportation. Large and medium MS4s include all MS3s located within cities or 
counties required to have permit coverage. 

For Secondary Permittees required to obtain coverage under this permit, the minimum 
geographic area of coverage includes the portion of the MS4 which is located within 
the unincorporated areas of Clark, King, Snohomish, and Pierce Counties and the 
incorporated areas of the cities of Seattle and Tacoma. Ecology may establish 
additional geographic areas of coverage specific to an individual Secondary permittee.  

B. The following Cities and Counties are covered under this permit as Permittees: 

1. The City of Tacoma and the City of Seattle. 

2. Clark, King, Pierce, and Snohomish Counties. 

C. King County is covered as a Co-Permittee with the City of Seattle for discharges from 
outfalls King County owns or operates within the City of Seattle. 

D. Upon application and coverage in accordance with Special Condition S1.F., the 
following entities are covered under this permit as Secondary Permittees: 

1. Port of Seattle, excluding Seattle-Tacoma International Airport. 

2. Port of Tacoma. 

3. Active drainage, diking, flood control, or diking and drainage districts located in the 
Cities or unincorporated portions of the Counties listed in S1.B. above, which own 
or operate municipal separate storm sewers serving non-agricultural land uses. 

4. Other owners or operators of municipal separate storm sewers located in the Cities 
or unincorporated portions of the Counties listed in S1.B above. 

E. Unless otherwise noted, the term “Permittee” includes Permittee, Co-Permittee, and 
Secondary Permittee, as defined above in Special Conditions S1.B., S1.C. and S1.D.  

F. Coverage for Secondary Permittees 
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1. To obtain coverage under this permit, each Secondary Permittee identified under 
Special Condition S1.D. shall either:  

a.  Submit a Notice of Intent (NOI) and provide public notice of the application for 
coverage in accordance with WAC 173-226-130. The NOI shall constitute the 
application for coverage. Ecology will notify applicants in writing of their status 
concerning coverage under this permit within 90 days of Ecology's receipt of a 
complete NOI. 

b.  Submit a co-application jointly with a permittee named in S1.B. and provide 
public notice of the application for coverage in accordance with WAC 173-226-
130. The co-application shall consist of an amendment to the Phase I Part 1, and 
Part 2 permit applications. Ecology will notify applicants in writing of their 
status concerning their co-application. 

2. Secondary Permittees required to get coverage under this permit, and the NPDES 
and State Waste Discharge Permit for discharges from Small Municipal Separate 
Storm Sewers in Western Washington and/or the NPDES and State Waste 
Discharge Permit for discharges from Small Municipal Separate Storm Sewers in 
Eastern Washington may obtain coverage by submitting a single NOI.  

3. NOIs and co-applications shall be submitted to: 

Department of Ecology 
Water Quality Program 
Municipal Stormwater Permit Program 
P.O. Box 47696 
Olympia, WA 98504-7696 

G. All MS4s and MS3s owned or operated by Permittees named in S1.B. and located in 
another city or county area requiring coverage under this permit or either the Western 
Washington Phase II Municipal Stormwater Permit or the Eastern Washington Phase II 
Municipal Stormwater Permit are also covered under this permit.  

S2. AUTHORIZED DISCHARGES 

A. This permit authorizes the discharge of stormwater to surface waters and to ground 
waters of the state from municipal separate storm sewers owned or operated by each 
Permittee covered under this permit in the geographic area covered by this permit 
pursuant to S1.A. subject to the following limitations: 

1. Discharges to ground waters of the state through facilities regulated under the 
Underground Injection Control (UIC) program, Chapter 173-218 WAC, are not 
covered under this permit. 

2. Discharges to ground waters not subject to regulation under the federal Clean Water 
Act are covered in this permit only under state authorities, Chapter 90.48 RCW, the 
Water Pollution Control Act. 
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B. This permit authorizes discharges of non-stormwater flows to surface waters and 
ground waters of the state from municipal separate storm sewers owned or operated by 
each Permittee covered under this permit, in the geographic area covered pursuant to 
S1.A, only under the following conditions: 

1. The discharge is authorized by a separate individual or general National Pollutant 
Discharge Elimination System (NPDES) permit; or  

2. The discharge is from emergency fire fighting activities; or 

3. The discharge from another illicit or non-stormwater discharge that is managed by 
the Permittee as provided in Special Condition S5.C.8., S6.D.3., or S6.E.3. 

4. These discharges are also subject to the limitations in S2.A.1. and S2.A.2. above.  

C. This permit does not relieve entities that cause illicit discharges, including spills of oil 
or hazardous substances, from responsibilities and liabilities under state and federal 
laws and regulations pertaining to those discharges. 

D. Discharges from municipal separate storm sewers constructed after the effective date of 
this permit shall receive all applicable state and local permits and use authorizations, 
including compliance with Chapter 43.21C RCW (the State Environmental Policy Act). 

E. This permit does not authorize discharges of stormwater to waters within Indian 
Reservations except where authority has been specifically delegated to Ecology by the 
U.S. Environmental Protection Agency. The exclusion of such discharges from this 
permit does not waive any rights the State may have with respect to the regulation of 
the discharges. 

S3. RESPONSIBILITIES OF PERMITTEES  

A. Each Permittee, Co-Permittee and Secondary Permittee is responsible for complying 
with the terms of this permit for the municipal separate storm sewers it owns or 
operates. 

1. Each Permittee, as listed in S1.B., is required to comply with all conditions of this 
permit, except for S6. Stormwater Management Program for Co-Permittees and 
Secondary Permittees. 

2. King County, as a Co-Permittee, is required to comply with all conditions of this 
permit except for S6.D. and S6.E. 

3. The Port of Tacoma and the Port of Seattle, are required to comply with all 
conditions of this permit except for S5. Stormwater Management Program and 
conditions S6.D. and S6.F. 

4. All other Secondary Permittees, except for the Port of Tacoma and the Port of 
Seattle are required to comply with all conditions of this permit except for S5. 
Stormwater Management Program and conditions S6.E., S6.F., and S8.C. through 
S8.H. 
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B. Permittees may rely on another entity to satisfy one or more of the requirements of this 
permit. Permittees that are relying on another entity to satisfy one or more or their 
permit obligations remain responsible for permit compliance if the other entity fails to 
implement the permit conditions. Where permit responsibilities are shared they shall be 
documented as follows: 

1. Permittees and Co-Permittees that are continuing coverage under this permit shall 
submit a statement that describes the permit requirements that will be implemented 
by other entities. The statement must be signed by all participating entities. There is 
no deadline for submitting such a statement, provided that this does not alter 
implementation deadlines. Permittees and Co-Permittees may amend their statement 
during the term of the permit to establish, terminate, or amend their shared 
responsibilities statement, and submit the amended statements to Ecology. 

2. Secondary Permittees shall submit an NOI that describes which requirements they 
will implement and identify the entities that will implement the other permit 
requirements in the area served by the Secondary Permittee’s MS4. A statement 
confirming the shared responsibilities, signed by all participating entities, shall 
accompany the NOI. Secondary Permittees may amend their NOI, during the term 
of the permit, to establish, terminate, or amend shared responsibility arrangements, 
provided this does not alter implementation deadlines. 

C. Unless otherwise noted, all appendices to this permit are incorporated by this reference 
as if set forth fully within this permit. 

S4. COMPLIANCE WITH STANDARDS 

A. In accordance with RCW 90.48.520, the discharge of toxicants to waters of the State of 
Washington which would violate any water quality standard, including toxicant 
standards, sediment criteria, and dilution zone criteria is prohibited. The required 
response to such discharges is defined in section S4.F., below. 

B. This permit does not authorize a discharge which would be a violation of Washington 
State surface water quality standards (Chapter 173-201A WAC), ground water quality 
standards (Chapter 173-200 WAC), sediment management standards (Chapter 173-204 
WAC), or human health-based criteria in the national Toxics Rule (Federal Register, 
Vol. 57, NO. 246, Dec. 22, 1992, pages 60848-60923). The required response to such 
discharges is defined in section S4.F., below. 

C. The Permittee shall reduce the discharge of pollutants to the maximum extent 
practicable (MEP). 

D. The Permittee shall use all known, available, and reasonable methods of prevention, 
control and treatment (AKART) to prevent and control pollution of waters of the State 
of Washington. 
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E. In order to meet the goals of the Clean Water Act, and comply with S4.A., S4.B., S4.C., 
and S4.D., each Permittee shall comply with all of the applicable requirements of this 
permit as defined in S3. Responsibilities of Permittees. 

F. A Permittee remains in compliance with S4. despite any discharges prohibited by S4.A. 
or S4.B., when the Permittee undertakes the following response toward long-term water 
quality improvement: 

1.  A Permittee shall notify Ecology in writing within 30 days of becoming aware, 
based on credible site-specific information, that a discharge from the municipal 
separate storm sewer owned or operated by the Permittee is causing or contributing 
to a known or likely violation of Water Quality Standards in the receiving water. 
Written notification provided under this subsection shall, at a minimum, identify the 
source of the site-specific information, describe the nature and extent of the known 
or likely violation in the receiving water, and explain the reasons why the MS4 
discharge is believed to be causing or contributing to the problem. For ongoing or 
continuing violations, a single written notification to Ecology will fulfill this 
requirement. 

 

2. In the event that Ecology determines, based on a notification provided under 
S4.F.1., or through any other means, that a discharge from a municipal separate 
storm sewer owned or operated by the Permittee is causing or contributing to a 
violation of Water Quality Standards in a receiving water, Ecology will notify the 
Permittee in writing that an adaptive management response outlined in S4.F.3. 
below is required unless Ecology also determines that: 

 

a. The violation of Water Quality Standards is already being addressed by a Total 
Maximum Daily Load or other enforceable water quality cleanup plan; or 

 

b. Ecology concludes the violation will be eliminated through implementation of 
other permit requirements. 

 

3. Adaptive Management Response 

a. Within 60 days of receiving a notification under S4.F.2., or by an alternative 
date established by Ecology, the Permittee shall review its Stormwater 
Management Program and submit a report to Ecology. The report shall include: 

i. A description of the operational and/or structural BMPs that are currently 
being implemented to prevent or reduce any pollutants that are causing or 
contributing to the violation of Water Quality Standards, including a 
qualitative assessment of the effectiveness of each BMP. 

ii. A description of potential additional operational and/or structural BMPs that 
will or may be implemented in order to apply AKART on a site-specific 
basis to prevent or reduce any pollutants that are causing or contributing to 
the violation of Water Quality Standards.  
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iii. A description of the potential monitoring or other assessment and 
evaluation efforts that will or may be implemented to monitor, 
assess, or evaluate the effectiveness of the additional BMPs. 

iv. A schedule for implementing the additional BMPs including, as 
appropriate: funding, training, purchasing, construction, monitoring, 
and other assessment and evaluation components of implementation. 

b. Ecology will, in writing, acknowledge receipt of the report within a reasonable 
time and notify the Permittee when it expects to complete its review of the 
report. Ecology will either approve the additional BMPs and implementation 
schedule or require the Permittee to modify the report as needed to meet 
AKART on a site-specific basis. If modifications are required, Ecology will 
specify a reasonable time frame in which the Permittee shall submit and 
Ecology will review the revised report. 

c. The Permittee shall implement the additional BMPs, pursuant to the schedule 
approved by Ecology, beginning immediately upon receipt of written 
notification of approval. 

d. The Permittee shall include with each subsequent annual report a summary of 
the status of implementation, and the results of any monitoring, assessment or 
evaluation efforts conducted during the reporting period. If, based on the 
information provided under this subsection, Ecology determines that 
modification of the BMPs or implementation schedule is necessary to meet 
AKART on a site-specific basis, the Permittee shall make such modifications as 
Ecology directs. In the event there are ongoing violations of water quality 
standards despite the implementation of the BMP approach of this section, the 
Permittee may be subject to compliance schedules to eliminate the violation 
under WAC 173-201A-510(4) and WAC 173-226-180 or other enforcement 
orders as Ecology deems appropriate during the term of this permit. 

e. Provided the Permittee is implementing the approved adaptive management 
response under this section, the Permittee remains in compliance with Condition 
S4., despite any on-going violations of Water Quality Standards identified under 
S4.F.A or B above. 

f.  The adaptive management process provided under Section S.4.F is not intended 
to create a shield for the Permittee from any liability it may face under 42 
U.S.C. 9601 et seq. or RCW 70.105D. 

G. Ecology may modify or revoke and reissue this General Permit in accordance with G14 
General Permit Modification and Revocation if Ecology becomes aware of additional 
control measures, management practices or other actions beyond what is required in 
this permit, that are necessary to: 

1. Reduce the discharge of pollutants to the MEP; 

2. Comply with the state AKART requirements; or 

RB-AR53188



Phase I Municipal Stormwater Permit 

 

_____________________________________________________________________________________________ 
January 17, 2007,  Page 7 of 73 
Modified June 17, 2009 
Modified September 1, 2010 
 

3. Control the discharge of toxicants to waters of the State of Washington. 

S5. STORMWATER MANAGEMENT PROGRAM 

A. Each Permittee listed in S1.B. shall implement a Stormwater Management Program 
(SWMP) during the term of this permit. For the purpose of this permit a stormwater 
management program is a set of actions comprising the components listed in S5.C., and 
additional actions and activities, where necessary, to meet the requirements of S7 
Compliance with Total Maximum Daily Load Requirements. 

1. In accordance with the requirements in S9 Reporting Requirements, each Permittee 
shall prepare written documentation of their SWMP and submit it to Ecology in 
written and electronic formats with the first year annual report. The documentation 
of the SWMP shall be organized according to the program components in S5.C., 
and shall be updated annually. The SWMP documentation shall include a 
description of each of the program components included in S5.C., and any 
additional actions necessary to meet the requirements of applicable TMDLs.  

2. Each Permittee shall track the cost or estimated cost of development and 
implementation of each component of the SWMP. This information shall be 
provided to Ecology upon request.  

3. Each Permittee shall track the number of inspections, official enforcement actions 
and types of public education activities as required by the respective program 
component. This information shall be included in the annual report. 

B. The SWMP shall be designed to reduce the discharge of pollutants from MS4s to the 
maximum extent practicable, meet state AKART requirements, and protect water 
quality.  

Permittees are to continue implementation of existing stormwater management 
programs until they begin implementation of the updated stormwater management 
program in accordance with the terms of this permit, including implementation 
schedules.  

C. The SWMP shall include the components listed below. The requirements of the 
stormwater management program shall apply to municipal separate storm sewers, and 
areas served by municipal separate storm sewers owned or operated by the Permittee. 
To the extent allowable under state and federal law, all SWMP components are 
mandatory.     

1. Legal Authority  

a. No later than the effective date of this permit, each Permittee shall be able to 
demonstrate that they can operate pursuant to legal authority which authorizes 
or enables the Permittee to control discharges to and from municipal separate 
storm sewers owned or operated by the Permittee. 
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b. This legal authority, which may be a combination of statute, ordinance, permit, 
contracts, orders, interagency agreements, or similar means, shall authorize or 
enable the Permittee, at a minimum, to: 

i. Control through ordinance, order, or similar means, the contribution of 
pollutants to municipal separate storm sewers owned or operated by the 
Permittee from stormwater discharges associated with industrial activity, 
and control the quality of stormwater discharged from sites of industrial 
activity; 

ii. Prohibit through ordinance, order, or similar means, illicit discharges to the 
municipal separate storm sewer owned or operated by the Permittee; 

iii. Control through ordinance, order, or similar means, the discharge of spills 
and disposal of materials other than stormwater into the municipal separate 
storm sewers owned or operated by the Permittee; 

iv. Control through interagency agreements among co-applicants, the 
contribution of pollutants from one portion of the municipal separate storm 
sewer system to another portion of the municipal separate storm sewer 
system; 

v. Require compliance with conditions in ordinances, permits, contracts, or 
orders; and, 

vi. Within the limitations of state law, carry out all inspection, surveillance, and 
monitoring procedures necessary to determine compliance and non-
compliance with permit conditions, including the prohibition on illicit 
discharges to the municipal separate storm sewer and compliance with local 
ordinances. 

2. Municipal Separate Storm Sewer System Mapping and Documentation 

a. The SWMP shall include an ongoing program for mapping and documenting the 
MS4.  

b. Minimum performance measure information and its form of retention shall 
include: 

i. No later than 2 years from the effective date of this permit each Permittee 
shall map all known municipal separate storm sewer outfalls and receiving 
waters, and structural stormwater treatment and flow control BMPs owned, 
operated, or maintained by the Permittee. Mapping of outfalls and structural 
BMPs shall continue on an on-going basis as additional outfalls are found, 
and as new BMPs are constructed or installed. No later than 2 years from the 
effective date of this permit each permittee shall initiate a program to map 
connection points between municipal separate storm sewers owned or 
operated by the Permittee and other municipalities or other public entities. 
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ii. No later than 4 years from the effective date of this permit each Permittee 
shall map the attributes listed below for all storm sewer outfalls with a 24 
inches nominal diameter or larger, or an equivalent cross-sectional area for 
non-pipe systems. For Counties, the mapping shall be done within 
urban/higher density rural sub-basins. For Cities, the mapping shall be done 
throughout the City. Attributes mapped shall include: Land use, Tributary 
conveyances (indicate type, material, and size where known); and associated 
drainage areas. 

iii. Each Permittee shall initiate a program to develop and maintain a map of all 
connections to the municipal separate storm sewer authorized or allowed by 
the Permittee after the effective date of this permit.  

iv. Each Permittee shall map existing, known connections over 8” to municipal 
separate storm sewers tributary to all storm sewer outfalls with a 24” inches 
nominal diameter or larger, or an equivalent cross-sectional area for non-
pipe systems, according to the following schedule: 

• City of Seattle and City of Tacoma:  2 years after the effective date of 
this permit. 

• Clark, King Pierce and Snohomish Counties:  one half the area of the 
County within urban/higher density rural sub-basins 4 years after the 
effective date of this permit. 

v. No later than 4 years from the effective date of this permit each Permittee 
shall map geographic areas served by the Permittee’s MS4 that do not 
discharge stormwater to surface water.  

vi. To the extent consistent with national security laws and directives, each 
Permittee shall make available to Ecology, upon request, available maps 
depicting the information required in S5.C.2.b.i. through v., above. The 
preferred format of submission will be an electronic format with fully 
described mapping standards. An example description is available on 
Ecology’s website. Notification of updated GIS data layers shall be included 
in annual reports. 

vii. Upon request, and to the extent appropriate, Permittees shall provide 
mapping information to Co-Permittees and Secondary Permittees. This 
permit does not preclude Permittees from recovering reasonable costs 
associated with fulfilling mapping information requests by Co-Permittees 
and Secondary Permittees. 

3. Coordination 

a. The SWMP shall include coordination mechanisms among departments within 
each jurisdiction to eliminate barriers to compliance with the terms of this 
permit. The SWMP shall also include coordination mechanisms among entities 
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covered under a municipal stormwater NPDES permit to encourage coordinated 
stormwater-related policies, programs and projects within a watershed. 

b. Minimum Performance Measures: 

i. No later than 1 year after the effective date of this permit, establish, in 
writing, and begin implementation of, intra-governmental (internal) 
coordination agreement(s) or Executive Directive(s) to facilitate compliance 
with the terms of this permit.  

ii. No later than 2 years after the effective date of this permit, or within 2 years 
following the addition of a new Secondary Permittee, establish: 

• Coordination mechanisms clarifying roles and responsibilities for the 
control of pollutants between physically interconnected MS3s of the 
Permittee and any other Permittee covered by a municipal stormwater 
permit. 

• Coordinating stormwater management activities for shared waterbodies, 
among Permittees and Secondary Permittees, to avoid conflicting plans, 
policies and regulations. 

Permittees shall document their efforts to establish the required coordination 
mechanisms. Failure to effectively coordinate is not a permit violation 
provided other entities, whose actions the Permittee has no or limited control 
over, refuse to cooperate.  

4. Public Involvement and Participation    
a. The SWMP shall provide ongoing opportunities for public involvement in the 

Permittee’s stormwater management program and implementation priorities. 

b. Minimum performance measures: 

i. No later than 6 months after the effective date of this permit, develop and 
begin implementing a process to create opportunities for the public to 
participate in processes involving the development, implementation and 
update of the Permittee’s SWMP. Each Permittee shall develop and 
implement a process for consideration of public comments on their SWMP. 

ii. Each Permittee shall make their SWMP, the SWMP documentation required 
under S5.A.1. and all submittals required by this permit, including annual 
reports, available to the public, starting with the first annual report, on the 
Permittee’s website or submitted in electronic format to Ecology for posting 
on Ecology’s website. 

5. Controlling Runoff from New Development, Redevelopment and Construction Sites 

a. The SWMP shall include a program to prevent and control the impacts of runoff 
from new development, redevelopment, and construction activities. The 
program shall apply to private and public development, including roads.  
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b. Minimum performance measures: 

i. The Minimum Requirements, thresholds, and definitions in Appendix 1, or 
Minimum Requirements, thresholds, and definitions determined by Ecology 
to be equivalent to Appendix 1, for new development, redevelopment, and 
construction sites shall be included in ordinances or other enforceable 
documents adopted by the local government. Adjustment and variance 
criteria equivalent to those in Appendix 1 shall be included. More stringent 
requirements may be used, and/or certain requirements may be tailored to 
local circumstances through the use of basin plans or other similar water 
quality and quantity planning efforts. Such local requirements and 
thresholds shall provide equal or similar protection of receiving waters and 
equal or similar levels of pollutant control as compared to Appendix 1.  

ii. The local requirements shall include a site planning process and BMP 
selection and design criteria that, when used to implement the minimum 
requirements in Appendix 1, will protect water quality, reduce the discharge 
of pollutants to the maximum extent practicable, and satisfy the state 
requirement under chapter 90.48 RCW to apply all known, available, and 
reasonable methods of prevention, control and treatment (AKART) prior to 
discharge. Permittees shall document how the criteria and requirements will 
protect water quality, reduce the discharge of pollutants to the maximum 
extent practicable, and satisfy the state AKART requirements.  

Permittees who choose to use the site planning process, and BMP selection 
and design criteria in the 2005 Stormwater Management Manual for 
Western Washington, or an equivalent manual approved by Ecology, may 
cite this choice as their sole documentation to meet this requirement. 

iii. Low Impact Development 

•  The program must allow non-structural preventative actions and source 
reduction approaches such as Low Impact Development Techniques 
(LID), to minimize the creation of impervious surfaces, and measures to 
minimize the disturbance of soils and vegetation. 

•  The program must require1 non-structural preventive actions and source 
reduction approaches including Low Impact Development Techniques 
(LID), to minimize the creation of impervious surfaces, and measures to 
minimize the disturbance of soils and vegetation where feasible. 

                                                 

1  In order to implement the Pollution Control Hearings Board’s language in S5.C.5.b.iii, Ecology will initiate a 
process to define the scope of LID techniques to be considered, criteria for determining the feasibility of LID 
techniques, and a LID performance standard. When the process is complete, Ecology will incorporate the results 
and a deadline for implementation of S5.C.5.b.iii(2) into the permit through a permit modification. 
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 iv. No later than 18 months from the effective date of this permit, each 
Permittee shall adopt a local program that meets the requirements in 
S5.C.5.b.i through iii(1)., above. Ecology review and approval of the local 
manual and ordinances is required. Approved manuals and ordinances are 
listed in Appendix 10. Permittees shall provide detailed, written justification 
of any of the requirements which differ from those contained in Appendix 1 
of this permit.  

 The Permittee shall submit draft enforceable requirements, technical 
standards and manual to Ecology no later than 12 months after the effective 
date of this permit. Ecology will review and provide written response to the 
Permittee. If Ecology takes longer than 60 days to provide a written 
response, the required deadline for adoption will be automatically extended 
by the number of calendar days that Ecology exceeds a 60 day period for 
written response. 

 In the case of circumstances beyond the Permittee’s control, such as 
litigation or administrative appeals that may result in noncompliance with 
the requirements of this section, the Permittee shall promptly notify Ecology 
and submit a written request for an extension.  

v. No later than 18 months after the effective date of this permit, the program 
shall establish legal authority to inspect private stormwater facilities and 
enforce maintenance standards for all new development and redevelopment 
approved under the provisions of this section. 

vi. No later than 18 months after the effective date of this permit, the program 
shall include a process of permits, plan review, inspections, and enforcement 
capability to meet the following standards for both private and public 
projects, using qualified personnel: 

• Review all stormwater site plans submitted to the Permittee for proposed 
development involving land disturbing activity that meet the thresholds in 
S5.C.5.b.i., above. 

• Inspect prior to clearing and construction, all permitted development sites 
that meet the thresholds in S5.C.5.b.i., and that have a high potential for 
sediment transport as determined through plan review based on 
definitions and requirements in Appendix 7. 

• Inspect all permitted development sites involving land disturbing activity 
that meet the thresholds in S5.C.5.b.i., above, during construction to 
verify proper installation and maintenance of required erosion and 
sediment controls. Enforce as necessary based on the inspection.  

• Inspect all development sites that meet the thresholds in S5.C.5.b.i., upon 
completion of construction and prior to final approval/occupancy to 
verify proper installation of permanent erosion controls and stormwater 
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facilities/BMPs. Enforce as necessary based on the inspection. A 
maintenance plan shall be developed for permanent stormwater 
facilities/BMPs and responsibility for maintenance shall be assigned.   

• Compliance with the above inspection requirements shall be determined 
by the presence of an established inspection program designed to inspect 
all sites involving land disturbing activity that meet the thresholds in 
S5.C.5.b.i. Compliance during this permit term shall be determined by 
achieving at least 80% of scheduled inspections. The inspections may be 
combined with other inspections provided they are performed using 
qualified personnel. 

• The program shall include a procedure for keeping records of inspections 
and enforcement actions by staff, including inspection reports, warning 
letters, notices of violations, and other enforcement records. Records of 
maintenance inspections and maintenance activities shall be maintained.  

• The program shall include an enforcement strategy to respond to issues of 
non-compliance. 

vii. No later than the effective date of this permit, the Permittee shall make 
available the "Notice of Intent for Construction Activity" and/or copies of the 
"Notice of Intent for Industrial Activity" to representatives of proposed new 
development and redevelopment.  Permittees will continue to enforce local 
ordinances controlling runoff from sites that are covered by other 
stormwater permits issued by Ecology. 

viii. No later than 18 months after the effective date of this permit, each 
permittee shall ensure that all staff whose primary job duties are 
implementing the program to Control Stormwater Runoff from New 
Development, Redevelopment, and Construction Sites, including permitting, 
plan review, construction site inspections, and enforcement, are trained to 
conduct these activities. As determined necessary by the Permittee, follow-
up training shall be provided to address changes in procedures, techniques 
or staffing. Permittees shall document and maintain records of the training 
provided and the staff trained. 

6. Structural Stormwater Controls    

a. The SWMP shall include a program to construct structural stormwater controls 
to prevent or reduce impacts to waters of the state caused by discharges from 
the MS4. Impacts that shall be addressed include disturbances to watershed 
hydrology and stormwater pollutant discharges. The program shall consider 
impacts caused by stormwater discharges from areas of existing development, 
including runoff from highways, streets and roads owned or operated by the 
Permittee, and areas of new development, where impacts are anticipated as 
development proceeds. The program shall address impacts that are not 
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adequately controlled by the other required actions of the SWMP, and shall 
provide proposed projects and an implementation schedule.  

The program shall consider the construction of projects such as: regional flow 
control facilities; water quality treatment facilities; facilities to trap and collect 
contaminated particulates; retrofitting of existing stormwater facilities; and 
rights-of-way, or other property acquisition to provide additional water quality 
and flow control benefits. Permittees should also consider other means to 
address impacts, such as reduction or prevention of hydrologic changes through 
the use of on-site (infiltration and dispersion) stormwater management BMPs 
and site design techniques, riparian habitat acquisition, or restoration of forest 
cover and riparian buffers, for compliance with this requirement. Permittees 
may not use in-stream culvert replacement or channel restoration projects for 
compliance with this requirement. 

b. Minimum Performance Measures: 

i. No later than 1 year after the effective date of this permit, each Permittee 
shall develop  a Structural Stormwater Control program designed to control 
stormwater impacts that are not adequately controlled by other required 
actions of the SWMP. Implementation of the program shall begin no later 
than 18 months after the effective date of this permit. Permittees shall 
provide a list of planned individual projects that are scheduled for 
implementation during the term of this permit and describe how the selected 
projects comply with AKART and MEP requirements. Updates and 
revisions to the list will be provided in the annual report and will address 
any concerns identified by Ecology during its review of the Structural 
Stormwater Control program. 

The Structural Stormwater Control program may also include a program 
designed to implement small scale projects that are not planned in advance. 

ii. Each Permittee shall include a description of the Structural Stormwater 
Control Program in the written documentation of their SWMP. The 
description of the Structural Stormwater Control Program shall include the 
following: 

• The goals that the Structural Stormwater Control Program are intended to 
achieve. 

• The planning process used to develop the Structural Stormwater Control 
Program, including: the geographic scale of the planning process, the 
issues and regulations addressed, the steps in the planning process, the 
types of characterization information considered, the amount budgeted for 
implementation, and the public involvement process. 

• A description of the prioritization process, procedures and criteria used to  
select the Structural Stormwater Control projects  
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iii. For planned individual projects, and programs of small projects, provide the 
following information: 

• The estimated pollutant load reduction that will result from each project 
designed to provide stormwater treatment. 

• The expected outcome of each project designed to provide flow control. 

• Any other expected environmental benefits. 

• If planned, monitoring or evaluation of the project and 
monitoring/evaluation results. 

iv. Information about the Structural Stormwater Control Program shall be 
updated with each annual report. 

7. Source Control Program for Existing Development 

a. The SWMP shall include a program to reduce pollutants in runoff from areas 
that discharge to municipal separate storm sewers owned or operated by the 
Permittee. The program shall include the following: 

i. Application of operational and structural source control BMPs, and, if 
necessary, treatment BMPs to pollution generating sources associated with 
existing land uses and activities. 

ii. Inspections of pollutant generating sources at commercial, industrial and 
multifamily properties to enforce implementation of required BMPs to 
control pollution discharging into municipal separate storm sewers owned or 
operated by the Permittee. 

iii. Application and enforcement of local ordinances at applicable sites, 
including sites that are covered by other stormwater permits issued by 
Ecology. Permittees that are in compliance with the terms of this permit will 
not be held liable by Ecology for water quality standard violations or 
receiving water impacts caused by industries and other Permittees covered, 
or which should be covered under an NPDES permit issued by Ecology. 

iv. Reduction of pollutants associated with the application of pesticides, 
herbicides, and fertilizer discharging into municipal separate storm sewers 
owned or operated by the Permittee. 

b. Minimum Performance Measures for Source Control Program: 

i. No later than 18 months after the effective date of this permit, adopt and 
begin enforcement of an ordinance, or other enforceable documents, 
requiring the application of source control BMPs for pollutant generating 
sources associated with existing land uses and activities (See Appendix 8  to 
identify pollutant generating sources).   
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 The requirements of this subsection are met by using the source control 
BMPs in Volume IV of the 2005 Stormwater Management Manual for 
Western Washington, or a functionally equivalent manual approved by 
Ecology.  

 Ecology review and approval of the ordinance, or other enforceable 
documents, and source control program is required. Each Permittee shall 
submit the proposed source control program and all necessary 
documentation to Ecology for review, no later than 12 months after the 
effective date of this permit. If Ecology does not request changes within 60 
days, the proposed source control BMPs are considered approved.  

 Operational source control BMPs shall be required for all pollutant 
generating sources. Structural source control BMPs shall be required for 
pollutant generating sources if operational source control BMPs do not 
prevent illicit discharges or violations of surface water, ground water, or 
sediment management standards because of inadequate stormwater controls. 
Implementation of source control requirements may be done through 
education and technical assistance programs, provided that formal 
enforcement authority is available to the Permittee and is used as determined 
necessary by the Permittee, in accordance with S5.C.7.b.iv., below. 

ii. No later than 18 months after the effective date of this permit, establish a 
program to identify sites which are potentially pollution generating. The 
program shall include: 

• Inventory or listing of the land uses/businesses using the categories of 
land uses and businesses in Appendix 8. The Permittee shall periodically 
update the inventory as new businesses are identified and business 
ownership/management and responsibilities change.  

• Complaint-based response to identify other pollutant generating sources, 
such as mobile or home-based businesses. 

iii. Starting no later than 24 months after the effective date of this permit, 
implement an audit/inspection program for sites identified pursuant to 
S5.C.7.b.ii. above.    

• All identified sites with a business address shall be provided, by mail, 
telephone, or in person, information about activities that may generate 
pollutants and the source control requirements applicable to those 
activities. This information may be provided all at one time or spread out 
over the last three years of the permit term to allow for some tailoring and 
distribution of the information during site inspections. Businesses may 
self-certify compliance with the source control requirements at the 
discretion of the Permittee. The Permittee shall inspect 20% of these sites 
annually to assure BMP effectiveness and compliance with source control 
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requirements. The Permittee may select which sites to inspect each year 
and is not required to inspect 100% of sites over a 5-year period. Sites 
may be prioritized for inspection based on their land use category, 
potential for pollution generation, proximity to receiving waters, or to 
address an identified pollution problem within a specific geographic area 
or sub-basin. The Permittee may count follow up compliance inspections 
at the same site toward the 20% inspection rate. 

• Each Permittee shall inspect 100% of sites identified through legitimate 
complaints. 

iv. No later than 24 months after the effective date of this permit, each 
Permittee shall implement a progressive enforcement policy to require sites 
to come into compliance with stormwater requirements within a reasonable 
time period as specified below:  

• If the Permittee determines, through inspections or otherwise, that a site 
has failed to adequately implement required BMPs, the Permittee shall 
take appropriate follow-up action(s) which may include:  phone calls, 
reminder letters or follow-up inspections. 

• When a Permittee determines that a facility has failed to adequately 
implement BMPs after a follow-up inspection, the Permittee shall take 
further enforcement action as established through authority in its 
municipal code and ordinances, or through the judicial system. 

• Each Permittee shall maintain records, including documentation of each 
site visit, inspection reports, warning letters, notices of violations, and 
other enforcement records, demonstrating an effort to bring facilities into 
compliance. Each Permittee shall also maintain records of sites that are 
not inspected because the property owner denies entry. 

• A Permittee shall contact Ecology immediately upon discovering a 
source control violation that presents a severe threat to human health or 
the environment. A Permittee may refer non-emergency violations of 
local ordinances to Ecology, provided, the Permittee also makes a 
documented effort of progressive enforcement. At a minimum, a 
Permittee’s enforcement effort shall include documentation of 
inspections and warning letters or notices of violation. 

v. No later than 24 months after the effective date of this permit, each 
Permittee shall ensure that all staff whose primary job duties are 
implementing the source control program are trained to conduct these 
activities. The training shall cover the legal authority for source control 
(adopted codes, ordinances, rules, etc.), source control BMPs and their 
proper application, inspection protocols, and enforcement procedures. 
Follow-up training shall be provided as needed to address changes in 
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procedures, techniques or staffing. Permittees shall document and maintain 
records of the training provided and the staff trained. 

8. Illicit Connections and Illicit Discharges Detection and Elimination 

a. The SWMP shall include an ongoing program to detect, remove and prevent 
illicit connections and illicit discharges, including spills, into the municipal 
separate storm sewers owned or operated by the Permittee.  

b. Minimum Performance Measures: 

i. No later than the effective date of this permit, each Permittee shall continue 
implementing an on-going program to prevent, identify and respond to illicit 
connections and illicit discharges. The program shall include procedures for 
reporting and correcting or removing illicit connections, spills and other 
illicit discharges when they are suspected or identified. No later than 24 
months after the effective date of this permit, each permittee shall develop 
procedures for addressing pollutants entering the MS4 from an 
interconnected, adjoining MS4.  

Illicit connections and illicit discharges shall be identified through field 
screening, inspections, complaints/reports, construction inspections, 
maintenance inspections, source control inspections, and/or monitoring 
information, as appropriate.  

ii. No later than 18 months after the effective date of this permit, each 
Permittee shall evaluate, and if necessary update, existing ordinances or 
other regulatory mechanisms to effectively prohibit non-stormwater, illicit  
discharges, including spills, into the Permittee’s municipal separate storm 
sewer system.  

(1) The ordinance or other regulatory mechanism does not need to prohibit 
the following categories of non-stormwater discharges:  

o Diverted stream flows;  
o Rising ground waters; 
o Uncontaminated ground water infiltration (as defined at 40 CFR 

35.2005(20)); 
o Uncontaminated pumped ground water;  
o Foundation drains;  
o Air conditioning condensation; 
o Irrigation water from agricultural sources that is commingled with 

urban stormwater; 
o Springs; 
o Water from crawl space pumps; 
o Footing drains; and 
o Flows from riparian habitats and wetlands. 

RB-AR53200



Phase I Municipal Stormwater Permit 

 

_____________________________________________________________________________________________ 
January 17, 2007,  Page 19 of 73 
Modified June 17, 2009 
Modified September 1, 2010 
 

(2) The ordinance or other regulatory mechanism, shall prohibit the 
following categories of non-stormwater discharges unless the stated  
conditions are met:   

o Discharges from potable water sources, including water line 
flushing, hyperchlorinated water line flushing, fire hydrant system 
flushing, and pipeline hydrostatic test water. Planned discharges 
shall be de-chlorinated to a concentration of 0.1 ppm or less, pH-
adjusted if necessary, and volumetrically and velocity controlled to 
prevent resuspension of sediments in the MS4; 

o Discharges from lawn watering and other irrigation runoff. These 
discharges shall be minimized through, at a minimum, public 
education activities (see S5.C.10) and water conservation efforts. 

o Dechlorinated swimming pool discharges. The discharges shall be 
dechlorinated to a concentration of 0.1 ppm or less, pH-adjusted and 
reoxygenated if necessary, and volumetrically and velocity 
controlled to prevent resuspension of sediments in the MS4.  
Swimming pool cleaning wastewater and filter backwash shall not be 
discharged to the MS4.  

o Street and sidewalk wash water, water used to control dust, and 
routine external building washdown that does not use detergents. 
The Permittee shall reduce these discharges through, at a minimum, 
public education activities (see S5.C.10.) and/or water conservation 
efforts. To avoid washing pollutants into the MS4, Permittees shall 
minimize the amount of street wash and dust control water used. At 
active construction sites, street sweeping shall be performed prior to 
washing the street. 

o Other non-stormwater discharges. Other non-stormwater discharges 
shall be in compliance with the requirements of a stormwater 
pollution prevention plan reviewed by the Permittee which addresses 
such discharges. 

(3) The Permittee’s SWMP shall, at a minimum, address each category in 
(2) above in accordance with the conditions stated therein.  

(4) The SWMP shall further address any category of discharges in (1) or (2) 
above if the discharges are identified as significant sources of pollutants 
to waters of the State. 

(5) Non-stormwater discharges covered by another NPDES permit and 
discharges from emergency fire fighting activities are allowed in the 
MS4 in accordance with S2 Authorized Discharges. 

iii. No later than 18 months after the effective date of this permit, each 
Permittee shall ensure that all municipal field staff who are responsible for 
identification, investigation, termination, cleanup, and reporting of illicit 
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discharges, including spills, improper disposal and illicit connections, are 
trained to conduct these activities. Follow-up training shall be provided as 
needed to address changes in procedures, techniques or staffing. Permittees 
shall document and maintain records of the training provided and the staff 
trained. 

iv. No later than 24 months after the effective date of this permit, develop and 
implement an ongoing training program for all municipal field staff, which, 
as part of their normal job responsibilities might come into contact with or 
otherwise observe an illicit discharge or illicit connection to the storm sewer 
system, shall be trained on the identification of an illicit discharge or 
connection and on the proper procedures for reporting and responding to the 
illicit discharge or connection. Follow-up training shall be provided as 
needed to address changes in procedures, techniques or staffing. Permittees 
shall document and maintain records of the training provided and the staff 
trained.  

v. Each Permittee shall provide a publicly-listed, water quality citizen 
complaints/reports telephone number. Except for Clark County, which shall 
meet this requirement no later than 6 months from the effective date of this 
permit, this citizen compliant/reports telephone number shall be in place no 
later than the effective date of this permit. Complaints shall be responded to 
in accordance with S5.C.8.b.vii. and viii., below. 

vi. Each Permittee shall conduct on-going screening to detect illicit 
connections. The program shall include field screening and source tracing; 
and may also include source control inspections and complaint response. To 
comply with the requirement the Permittee may use the methods identified 
in Illicit Discharge Detection and Elimination: A Guidance Manual for 
Program Development and Technical Assessments, Center for Watershed 
Protection, October 2004; or field screening methods approved by Ecology 
in a Stormwater Management Program under a prior Phase I municipal 
stormwater NPDES permit, provided the approved methods include field 
screening and source tracing.  

(1) Each City covered under this permit shall prioritize conveyances and 
outfalls and complete field screening for at least 60% of the conveyance 
systems within the Permittee’s incorporated area no later than 5 years 
from the effective date of the permit.  

(2) Each County covered under this permit shall prioritize outfalls and 
conveyances in urban/higher density rural sub-basins for screening and 
shall complete field screening for at least half of the conveyance systems 
in these areas no later than 5 years from the effective date of this permit. 
In addition, Counties shall complete field screening in at least 1 rural 
sub-basin no later than 5 years from the effective date of this permit.  
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vii. Response to Illicit Connections  

(1) Investigation:  Upon discovery or upon receiving a report of a suspected 
illicit connection, Permittees shall initiate an investigation within 21 
days, to determine the source and nature of the connection, and the 
responsible party for the connection 

(2) Termination:  Upon confirmation of the illicit nature of a storm drain 
connection, Permittees shall use their enforcement authority in a 
documented effort to eliminate the illicit connection within 6 months. 
All illicit connections to the MS4 shall be eliminated. 

(3) Permittees shall contact Ecology immediately upon discovering an illicit 
connection that presents a severe threat to human health or the 
environment. Permittees may refer illicit connection violations to 
Ecology provided that the Permittee also makes a good faith effort of 
progressive enforcement. At a minimum, a Permittee’s enforcement 
effort shall include documentation of inspections and warning letters 
and/or notices of violation. 

viii. No later than 6 months after the effective date of this permit, each Permittee 
shall either participate in a regional emergency response program, or 
develop and implement procedures to investigate and respond to spills and 
improper disposal into municipal separate storm sewers owned or operated 
by the Permittee. Permittees shall have a program to prioritize and 
investigate complaints/reports or monitoring information that indicates 
potential illicit discharges, including spills. Permittees shall immediately 
respond to problems/violations judged by the Permittee to be urgent, severe, 
or an emergency. Spills of oil or hazardous materials shall be reported to 
appropriate authorities. 

ix. Each Permittee shall track and maintain records of the illicit discharge 
detection and elimination program, including documentation of inspections, 
complaint/spill response and other enforcement records. 

9. Operation and Maintenance Program  

a. The SWMP shall include a program to regulate maintenance activities and to 
conduct maintenance activities by the Permittee that prevent or reduce 
stormwater impacts. The program shall include: 

i. Maintenance standards and programs for proper and timely maintenance of 
public and private stormwater facilities. 

ii. Practices for operating and maintaining Permittee’s streets, roads, and 
highways to reduce stormwater impacts. 
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iii. Policies and procedures to reduce pollutants associated with the application 
of pesticides, herbicides, and fertilizer by the Permittee’s agencies or 
departments. 

iv. Practices for reducing stormwater impacts from heavy equipment 
maintenance or storage yards, and from material storage facilities owned or 
operated by the Permittee. 

v. A training component. 

b. Minimum Performance Measures: 

i. Maintenance Standards. No later than 18 months after the effective date of 
this permit, each Permittee shall establish maintenance standards that are as 
protective or more protective of facility function than those specified in 
Chapter 4 of Volume V of the 2005 Stormwater Management Manual for 
Western Washington. For existing facilities which do not have maintenance 
standards, the Permittee shall develop a maintenance standard.  

(1) The purpose of the maintenance standard is to determine if maintenance 
is required. The maintenance standard is not a measure of the facility’s 
required condition at all times between inspections. Exceeding the 
maintenance standard between inspections and/or maintenance is not a 
permit violation.  

(2) Unless there are circumstances beyond the Permittee’s control, when an 
inspection identifies an exceedence of the maintenance standard, 
maintenance shall be performed:  

o Within 1 year for typical maintenance of facilities, except catch 
basins.  

o Within 6 months for catch basins, and 
o Within 2 years for maintenance that requires capital construction of 

less than $25,000.  

 Circumstances beyond the Permittee’s control include denial or delay of 
access by property owners, denial or delay of necessary permit 
approvals, and unexpected reallocations of maintenance staff to perform 
emergency work. For each exceedence of the required timeframe, the 
Permittee shall document the circumstances and how they were beyond 
the Permittee’s control. 

ii. Maintenance of stormwater facilities regulated by the Permittee  

(1) No later than 18 months after the effective date of this permit, each 
Permittee shall evaluate and, if necessary, update existing ordinances or 
other enforceable documents requiring maintenance of all permanent 
stormwater treatment and flow control facilities regulated by the 
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Permittee (including catch basins), in accordance with maintenance 
standards established under S5.C.9.b.i., above.  

(2) No later than 18 months after the effective date of this permit, each 
Permittee shall develop and implement an initial inspection schedule for 
all known, permanent stormwater treatment and flow control facilities 
(other than catch basins) regulated by the Permittee to inspect each 
facility at least once during the term of this permit to enforce compliance 
with adopted maintenance standards as needed based on the inspection. 
The inspection program is limited to facilities to which the Permittee can 
legally gain access, provided the Permittee shall seek access to the types 
of stormwater treatment and flow control facilities listed in the 2005 
Stormwater Management Manual for Western Washington. 

(3) No later than 4 years after the effective date of this permit, each 
Permittee shall develop an on-going inspection schedule to annually 
inspect all stormwater treatment and flow control facilities (other than 
catch basins) regulated by the Permittee. The annual inspection 
requirement may be reduced based on maintenance records. 

Reducing the inspection frequency to less frequently than annually shall 
be based on maintenance records of double the length of time of the 
proposed inspection frequency. In the absence of maintenance records, 
the Permittee may substitute written statements to document a specific 
less frequent inspection schedule. Written statements shall be based on 
actual inspection and maintenance experience and shall be certified in 
accordance with G19 Certification and Signature. 

(4)  No later than 2 years after the effective date of this permit each 
Permittee shall manage maintenance activities to inspect all new 
permanent stormwater treatment and flow control facilities, including 
catch basins, in new residential developments every 6 months during the 
period of heaviest construction to identify maintenance needs and 
enforce compliance with maintenance standards as needed. 

(5)  Compliance with the inspection requirements of S5.C.9.b.ii.(2), (3), and 
(4), above, shall be determined by the presence of an established 
inspection program designed to inspect all sites, and achieving 
inspection of 80% of all sites. 

(6) The Permittee shall require cleaning of catch basins regulated by the 
Permittee if they are found to be out of compliance with established 
maintenance standards in the course of inspections conducted at 
facilities under the requirements of S5.C.7. (Source Control Program), 
and S5.C.8. (Illicit Connections and Illicit Discharges Detection and 
Elimination), or if the catch basins are part of the treatment or flow 
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control systems inspected under the requirements of S5.C.9. (Operation 
and Maintenance Program) 

iii. Maintenance of stormwater facilities owned or operated by the Permittee 

(1) No later than 24 months after the effective date of this permit each 
Permittee shall begin implementing a program to annually inspect all 
permanent stormwater treatment and flow control facilities (other than 
catch basins) owned or operated by the Permittee, and implement 
appropriate maintenance action in accordance with adopted maintenance 
standards. The annual inspection requirement may be reduced based on 
inspection records. 

Changing the inspection frequency to less frequently than annually shall 
be based on maintenance records of double the length of time of the 
proposed inspection frequency. In the absence of maintenance records, 
the Permittee may substitute written statements to document a specific 
less frequent inspection schedule. Written statements shall be based on 
actual inspection and maintenance experience and shall be certified in 
accordance with G19 Certification and Signature. 

(2) No later than 24 months after the effective date of this program each 
Permittee shall begin implementing a program to conduct spot checks of 
potentially damaged  permanent treatment and flow control facilities 
(other than catch basins) after major storm events (24 hour storm event 
with a 10 year recurrence interval). If spot checks indicate widespread 
damage/maintenance needs, inspect all stormwater treatment and flow 
control facilities that may be affected. Conduct repairs or take 
appropriate maintenance action in accordance with maintenance 
standards established under S5.C.9.b.i., above, based on the results of 
the inspections. 

(3) Compliance with the inspection requirements of S5.C.9.b.iii.(1), and (2) 
above, shall be determined by the presence of an established inspection 
program designed to inspect all sites. Compliance during this permit 
term shall be determined by achieving an annual rate of at least 95% of 
inspections no later than 180 days prior to the expiration date of this 
permit. 

iv. Maintenance of Catch Basins Owned or Operated by the Permittee 

(1) No later than 24 months after the effective date of this permit each 
Permittee shall begin implementing a program to annually inspect catch 
basins and inlets owned or operated by the Permittee.  

o Inspections may be conducted on a “circuit basis” whereby a 
sampling of catch basins and inlets within each circuit is inspected to 
identify maintenance needs. Include in the sampling an inspection of 
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the catch basin immediately upstream of any system outfall. Clean 
all catch basins within a given circuit for which the inspection 
indicates cleaning is needed to comply with maintenance standards 
established under S5.C.9.b.i., above.  

o As an alternative to inspecting catch basins on a “circuit basis,” the 
Permittee may inspect all catch basins, and clean only catch basins 
where cleaning is needed to comply with maintenance standards.  

(2) The annual catch basin inspection schedule may be changed as 
appropriate to meet the maintenance standards based on maintenance 
records of double the length of time of the proposed inspection 
frequency. In the absence of maintenance records for catch basins, the 
Permittee may substitute written statements to document a specific, less 
frequent inspection schedule. Written statements shall be based on actual 
inspection and maintenance experience and shall be certified in 
accordance with G19 Certification and Signature.  

(3) The disposal of decant water shall be in accordance with the 
requirements in Appendix 6 – Street Waste Disposal. 

v. Records of inspections and maintenance or repair activities conducted by the 
Permittee shall be maintained. Records of maintenance or repair requiring 
capital construction of $25,000 or more shall be maintained and provided in 
the annual report. 

vi. Within 12 months of the effective date of this permit, establish practices to 
reduce stormwater impacts associated with runoff from parking lots, streets, 
roads, and highways owned or operated by the Permittee; and road 
maintenance activities conducted by the Permittee.   

Implementation of practices shall begin no later than 18 months after the 
effective date of this permit, and continue on an ongoing basis throughout 
the term of the permit. The following activities shall be addressed: 

(1) Pipe cleaning 
(2) Cleaning of culverts that convey stormwater in ditch systems 
(3) Ditch maintenance 
(4) Street cleaning 
(5) Road repair and resurfacing, including pavement grinding 
(6) Snow and ice control 
(7) Utility installation 
(8) Maintaining roadside areas, including vegetation management. 
(9) Dust control 
(10) Pavement striping maintenance 

vii. No later than 18 months after the effective date of this permit, each 
Permittee shall establish and implement policies and procedures to reduce 
pollutants in discharges from lands owned or maintained by the Permittee 
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subject to this permit. Lands owned or maintained by the Permittee include 
but are not limited to: parks, open space, road right-of-ways, maintenance 
yards, and stormwater treatment and flow control facilities.  

The policies and procedures shall address, but are not limited to: 

(1) Application of fertilizer, pesticides, and herbicides, including the 
development of Nutrient management and Integrated Pest Management 
Plans; 

(2) Sediment and erosion control; 
(3) Landscape maintenance and vegetation disposal; 
(4) Trash management; and 
(5) Building exterior cleaning and maintenance. 

viii. No later than 24 months after the effective date of this permit, develop and 
implement an ongoing training program for employees of the Permittee who 
have primary construction, operations or maintenance job functions that 
could impact stormwater quality. Follow-up training shall be provided as 
needed to address changes in procedures, techniques or staffing. Permittees 
shall document and maintain records of the training provided and the staff 
trained.      

ix. Develop and implement a Stormwater Pollution Prevention Plan (SWPPP) 
for all heavy equipment maintenance or storage yards, and material storage 
facilities owned or operated by the Permittee in areas subject to this permit, 
that are not required to have coverage under the General NPDES Permit for 
Stormwater Discharges Associated with Industrial Activities or another 
NPDES permit that covers stormwater discharges associated with the 
activity. The Permittee shall identify facilities subject to this requirement. 
The SWPPPs shall be developed within 24 months of the effective date of 
this permit. Implementation of non-structural BMPs shall begin immediately 
after the pollution prevention plan is developed. A schedule for 
implementation of structural BMPs shall be included in the SWPPP. Generic 
SWPPPs that can be applied at multiple sites may be used to comply with 
this requirement. The SWPPP shall include periodic visual observation of 
discharges from the facility to evaluate the effectiveness of BMPs.  

10. Education and Outreach Program 

a. The SWMP shall include an education program aimed at residents, businesses, 
industries, elected officials, policy makers, planning staff and other employees 
of the Permittee. The goal of the education program is to reduce or eliminate 
behaviors and practices that cause or contribute to adverse stormwater impacts. 
An education program may be developed locally or regionally. 

b. Minimum Performance Measures: 
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i. No later than 12 months after the effective date of this permit, each 
Permittee shall implement or participate in an education and outreach 
program that uses a variety of methods to target the audiences and topics 
listed below. The outreach program shall be designed to achieve measurable 
improvements in each target audience’s understanding of the problem and 
what they can do to solve it. 

(1)  General Public 

o General impacts of stormwater flows into surface waters. 
o Impacts from impervious surfaces. 
o Source control BMPs and environmental stewardship, actions and 

opportunities in the areas of pet waste, vehicle maintenance, 
landscaping and buffers. 

(2)  General public and businesses, including home based and mobile 
businesses 

o BMPs for use and storage of automotive chemicals, hazardous 
cleaning supplies, carwash soaps and other hazardous materials.  

o Impacts of illicit discharges and how to report them. 

 (3)  Homeowners, landscapers and property managers 

o Yard care techniques protective of water quality.  
o BMPs for use and storage of pesticides and fertilizers. 
o BMPs for carpet cleaning and auto repair and maintenance. 
o Low Impact Development techniques, including site design, pervious 

paving, retention of forests and mature trees.  
o Stormwater treatment and flow control BMPs. 

(4)  Engineers, contractors, developers, review staff and land use planners 

o Technical standards for stormwater site and erosion control plans.  
o Low Impact Development techniques, including site design, pervious 

paving, retention of forests and mature trees. 
o Stormwater treatment and flow control BMPs. 

ii. Each Permittee shall implement or participate in an effort to measure 
understanding and adoption of the targeted behaviors for at least one 
targeted audience in at least one subject area. The resulting measurements 
shall be used to direct education and outreach resources most effectively as 
well as to evaluate changes in adoption of the targeted behaviors.  

iii. Each Permittee shall track and maintain records of public education 
activities. 

RB-AR53209



Phase I Municipal Stormwater Permit 

 

_____________________________________________________________________________________________ 
January 17, 2007,  Page 28 of 73 
Modified June 17, 2009 
Modified September 1, 2010 
 

S6. STORMWATER MANAGEMENT PROGRAM FOR CO-PERMITTEES AND 
SECONDARY PERMITTEES 

A. This section applies to all Secondary Permittees, whether coverage under this Permit is 
obtained individually, or as a Co-Permittee with a City and/or Town and/or County 
and/or another Secondary Permittee.  

1. To the extent allowable under state, federal and local law, all components are 
mandatory for each Secondary Permittee covered under this permit, whether 
covered as an individual Permittee or as a Co-Permittee. 

2. Each Secondary Permittee shall develop and implement a stormwater management 
program (SWMP). The SWMP shall be designed to reduce the discharge of 
pollutants from regulated small MS4s to the maximum extent practicable and 
protect water quality.  

3. Unless an alternate implementation schedule is established by Ecology as a 
condition of permit coverage, the SWMP shall be developed and implemented in 
accordance with the schedules contained in this section and shall be fully developed 
and implemented no later than180 days before the expiration date of this Permit. 
Notwithstanding the schedules in this Permit, Secondary Permittees that are already 
implementing some or all of the required SWMP components shall continue 
implementation of those components. 

4. Secondary Permittees may implement parts of their SWMP in accordance with the 
schedule for cities, towns and counties in S5 Stormwater Management Program, 
provided they have signed a memorandum of understanding or other agreement to 
jointly implement the activity or activities with one or more jurisdictions listed in 
S1.B., and submitted a copy of the agreement to Ecology.    

5. Secondary Permittees and Co-Permittees shall prepare written documentation of the 
SWMP. The SWMP documentation shall be organized according to the program 
components and shall be updated at least annually for submittal with the Permittee’s 
annual reports to Ecology. 

a. For all Secondary Permittees except the Port of Seattle and the Port of Tacoma, 
The SWMP documentation shall include: 

i. A description of each of the program components included in S6.D.1. 
through S6.D.6., and 

ii. Any additional actions necessary to meet the requirements of applicable 
TMDLs pursuant to S7 Compliance with Total Maximum Daily Load 
Requirements. 

b. For the Port of Tacoma and the Port of Seattle the SWMP documentation shall 
include:  

RB-AR53210



Phase I Municipal Stormwater Permit 

 

_____________________________________________________________________________________________ 
January 17, 2007,  Page 29 of 73 
Modified June 17, 2009 
Modified September 1, 2010 
 

i. A description of each of the program components included in S6.E.1. 
through S6.E.7., and 

ii. Any additional actions necessary to meet the requirements of applicable 
TMDLs pursuant to S7 Compliance with Total Maximum Daily Load 
Requirements. 

6. Conditions S6.A., S6.B., and S6.C. are applicable to all Co-Permittees and 
Secondary Permittees covered under this permit. In addition: 

a. S6.D. is applicable to all Secondary Permittees except the Port of Seattle and the 
Port of Tacoma. S6.D. does not apply to Permittees listed in S1.B., or S1.C.  

b. S6.E. is applicable only to the Port of Seattle and the Port of Tacoma. 

c. S6.F. is applicable only to King County as a Co-Permittee with the City of 
Seattle for MS4s owned by King County but located within the City of Seattle. 

B. Coordination 

The SWMP shall include mechanisms to encourage coordinated stormwater-related 
policies, programs and projects within a watershed and interconnected MS4s. Where 
relevant and appropriate, the SWMP shall also include coordination among 
departments of the Secondary Permittee to ensure compliance with the terms of this 
permit. 

C. Legal Authority  

 To the extent allowable under state law and federal law, each Secondary Permittee shall 
be able to demonstrate that it can operate pursuant to legal authority which authorizes 
or enables the Secondary Permittee to control discharges to and from municipal 
separate storm sewers owned or operated by the Secondary Permittee. 

This legal authority may be a combination of statutes, ordinances, permits, contracts, 
orders, interagency agreements, or similar instruments. 
 
 

D. Stormwater Management Program for Secondary Permittees  
 The term “Secondary Permittees” means drainage, diking, flood control, or diking and 

drainage districts, Ports (other than the Ports of Seattle and Tacoma, (see S6.E.)), public 
colleges and universities, and any other owners or operators of municipal separate 
storm sewers located within the municipalities that are listed as Permittees in S1.B. The 
Stormwater Management Program (SWMP) for Secondary Permittees shall include the 
following components: 

1. Public Education and Outreach 

Each Secondary Permittee shall implement the following stormwater education 
strategies: 
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a. Storm drain inlets owned and operated by the Secondary Permittee that are 
located in maintenance yards, in parking lots, along sidewalks, and at pedestrian 
access points shall be clearly and permanently labeled with the message “Dump 
no waste” and indicating the point of discharge as a river, lake, bay, or ground 
water.  

i. No later than three years from the date of permit coverage, at least 50 
percent of these inlets shall be labeled. 

ii. No later than 180 days prior expiration date of this Permit, or as 
established as a condition of coverage by Ecology, all of these inlets shall 
be labeled.  

iii. As identified during visual inspection and regular maintenance of storm 
drain inlets per the requirements of S6.D.3.d. and S6.D.6.a.i. below, or as 
otherwise reported to the Secondary Permittee, any inlet having a label 
that is no longer clearly visible and/or easily readable shall be re-labeled 
within 90 days.  

b. Each year, beginning no later than three years from the date of permit coverage, 
public ports, colleges and universities shall distribute educational information to 
tenants and residents on the impact of stormwater discharges on receiving 
waters, and steps that can be taken to reduce pollutants in stormwater runoff. 
Different combinations of topics shall be addressed each year, and, before the 
expiration date of this Permit. Where relevant, tenants and residents shall 
receive educational information about the following topics:  

i.      How stormwater runoff affects local waterbodies,  

ii.     Proper use and application of pesticides and fertilizers,  

iii.    Benefits of using well-adapted vegetation, 

iv.    Alternative equipment washing practices, including cars and trucks that 
minimize pollutants in stormwater,  

v.     Benefits of proper vehicle maintenance and alternative transportation 
choices; proper handling and disposal of wastes, including the location of 
hazardous waste collection facilities in the area,  

vi.    Hazards associated with illicit connections, and  

vii.   Benefits of litter control and proper disposal of pet waste. 

Compliance with this requirement may be achieved through participation in the 
local jurisdiction’s public education and outreach programs. 

2. Public Involvement and Participation 

No later than 180 days before the expiration date of this Permit, or as established as 
a condition of coverage by the Ecology, each Secondary Permittee shall: 
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a. Publish a public notice in the local newspaper or on the Permittee’s website and 
solicit public review of its SWMP.  

b. Make the latest updated version of the SWMP available to the public. If the 
Secondary Permittee maintains a website, the SWMP shall be posted on the 
Secondary Permittee’s website.  

3. Illicit Discharge Detection and Elimination 

Each Secondary Permittee shall: 

a. From the date of permit coverage, comply with all relevant ordinances, rules, 
and regulations of the local jurisdiction(s) in which the Secondary Permittee is 
located that govern non-stormwater discharges. 

b. Develop and adopt appropriate policies prohibiting illicit discharges no later 
than one year from the date of permit coverage. Identify possible enforcement 
mechanisms no later than one year from the date of permit coverage; and, no 
later than eighteen months from the date of permit coverage, develop and 
implement an enforcement plan using these mechanisms to ensure compliance 
with illicit discharge policies. These policies shall address, at a minimum: illicit 
connections; non-stormwater discharges, including spills as defined below; or 
otherwise improperly disposing of hazardous materials, pet waste, and litter.  

i. Non-stormwater discharges covered by another NPDES permit and 
discharges from emergency fire fighting activities are allowed in the MS4 in 
accordance with S2 Authorized Discharges. 

ii. The policies do not need to prohibit the following categories of non-
stormwater discharges: 

• Diverted stream flows,  
• Rising ground waters, 
• Uncontaminated ground water infiltration (as defined at 40 CFR 

35.2005(20)), 
• Uncontaminated pumped ground water, 
• Foundation drains, 
• Air conditioning condensation, 
• Irrigation water from agricultural sources that is commingled with urban 

stormwater, 
• Springs, 
• Water from crawl space pumps, 
• Footing drains, and 
• Flows from riparian habitats and wetlands. 

iii. The policies shall prohibit the following categories of non-stormwater 
discharges, unless the stated conditions are met:   
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• Discharges from potable water sources, including water line flushing, 
hyperchlorinated water line flushing, fire hydrant system flushing, and 
pipeline hydrostatic test water. Planned discharges shall be de-
chlorinated to a concentration of 0.1 ppm or less, pH-adjusted if 
necessary, and volumetrically and velocity controlled to prevent 
resuspension of sediments in the MS4; 

• Discharges from lawn watering and other irrigation runoff. These 
discharges shall be minimized through, at a minimum, public education 
activities and water conservation efforts conducted by the Secondary 
Permittee and/or the local jurisdiction.  

• Dechlorinated swimming pool discharges. The discharges shall be 
dechlorinated to a concentration of 0.1 ppm or less, pH-adjusted and 
reoxygenated if necessary, and volumetrically and velocity controlled to 
prevent resuspension of sediments in the MS4. Swimming pool cleaning 
wastewater and filter backwash shall not be discharged to the MS4.  

• Street and sidewalk wash water, water used to control dust, and routine 
external building washdown that does not use detergents. The Secondary 
Permittee shall reduce these discharges through, at a minimum, public 
education activities and/or water conservation efforts conducted by the 
Secondary Permittee and/or the local jurisdiction. To avoid washing 
pollutants into the MS4, the Secondary Permittee shall minimize the 
amount of street wash and dust control water used. At active 
construction sites, street sweeping shall be performed prior to washing 
the street. 

• Other non-stormwater discharges shall be in compliance with the 
requirements of a stormwater pollution prevention plan reviewed by the 
Permittee which addresses control of such discharges. 

iv. The Secondary Permittee’s SWMP shall, at a minimum, address each 
category in iii above in accordance with the conditions stated therein. 

v. The SWMP shall further address any category of discharges in ii or iii above 
if the discharge is identified as a significant source of pollutants to waters of 
the State. 

c. No later than 180 days before the expiration date of this Permit, or as 
established as a condition of coverage by Ecology, develop a storm sewer 
system map showing the locations of all known storm drain outfalls, labeling 
the receiving waters, and delineating the areas contributing runoff to each 
outfall. Make the map (or completed portions of the map) available on request 
to Ecology and/or to other Permittees or Secondary Permittees. The preferred, 
but not required, format of submission will be an electronic format with fully 
described mapping standards. An example description is provided on Ecology’s 
website. 
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d. Conduct field inspections and visually inspect for illicit discharges at all known 
outfalls that discharge to surface waters. Visually inspect at least one third (on 
average) of all known outfalls each year beginning no later than two years from 
the date of permit coverage. Develop and implement procedures to identify and 
remove illicit discharges. Keep records of inspections and follow-up activities. 

e. No later than 180 days before the expiration date of this Permit, or as 
established as a condition of coverage by the Ecology, develop and implement a 
spill response plan that includes coordination with a qualified spill responder. 

f. No later than two years from permit coverage date, provide staff training or 
coordinate with existing training efforts to educate relevant staff on proper best 
management practices for preventing spills and illicit discharges. All relevant 
staff shall be trained. 

4. Construction Site Stormwater Runoff Control 

From the date of permit coverage, each Secondary Permittee shall: 

a. Comply with all relevant ordinances, rules, and regulations of the local 
jurisdiction(s) in which the Secondary Permittee is located that govern 
construction phase stormwater pollution prevention. 

b. For all construction projects under the control of the Secondary Permittee, 
which require a construction stormwater permit, Secondary Permittees shall 
obtain coverage under the NPDES General Permit for Stormwater Discharges 
Associated with Construction Activities, or an alternative individual NPDES 
permit prior to discharging construction related stormwater.  

c. Coordinate with the local jurisdiction regarding projects owned and operated by 
other entities which discharge into the Secondary Permittee’s MS4, to assist the 
local jurisdiction with achieving compliance with all relevant ordinances, rules, 
and regulations of the local jurisdiction(s). 

d. Provide training or coordinate with existing training efforts to educate relevant 
staff in erosion and sediment control BMPs and requirements, or hire trained 
contractors to perform the work.  

e. Coordinate as requested with Ecology or the local jurisdiction to provide access 
for inspection of construction sites or other land disturbances, which are under 
the control of the Secondary Permittee during the active grading and/or 
construction period. 

5. Post-Construction Stormwater Management for New Development and 
Redevelopment 

From the date of permit coverage, each Secondary Permittee shall: 
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a. Comply with all relevant ordinances, rules and regulations of the local 
jurisdiction(s) in which the Secondary Permittee is located that govern post-
construction stormwater pollution prevention measures. 

b. Coordinate with the local jurisdiction regarding projects owned and operated by 
other entities which discharge into the Secondary Permittee’s MS4, to assist the 
local jurisdiction with achieving compliance with all relevant ordinances, rules, 
and regulations of the local jurisdiction(s). 

6. Pollution Prevention and Good Housekeeping for Municipal Operations 

Each Secondary Permittee shall:  

a. No later than three years from the date of permit coverage, develop and 
implement a municipal operation and maintenance (O&M) plan to minimize 
stormwater pollution from activities conducted by the Secondary Permittee. The 
O&M Plan shall include appropriate pollution prevention and good 
housekeeping procedures for all of the following operations, activities, and/or 
types of facilities that are present within the Secondary Permittee’s boundaries.  

i.  Stormwater collection and conveyance system, including catch basins, 
stormwater sewer pipes, open channels, culverts, structural stormwater 
controls, and structural runoff treatment and/or flow control facilities. The 
O&M Plan shall address, but is not limited to: scheduled inspections and 
maintenance activities, including cleaning and proper disposal of waste 
removed from the system. Secondary Permittees shall properly maintain 
stormwater collection and conveyance systems owned or operated by the 
Secondary Permittee and regularly inspect and maintain all structural post-
construction stormwater BMPs to ensure facility function.  

For facilities located in Western Washington, Secondary Permittees shall 
establish maintenance standards that are as protective or more protective of 
facility function than those specified in Chapter 4 Volume V of the 2005 
Stormwater Management Manual for Western Washington.  
For facilities located in Eastern Washington, Secondary Permittees shall 
establish maintenance standards that are as protective or more protective of 
facility function than those specified in Chapters 5, 6 and 8 of the 2004 
Stormwater Management Manual for Eastern Washington.  

Secondary Permittees shall conduct spot checks of stormwater treatment and 
flow control facilities following a 24 hour storm event with a 10-year or 
greater recurrence interval. 

ii. Roads, highways, and parking lots. The O&M Plan shall address, but is not 
limited to: deicing, anti-icing, and snow removal practices; snow disposal 
areas; material (e.g. salt, sand, or other chemical) storage areas; all-season 
BMPs to reduce road and parking lot debris and other pollutants from 
entering the MS4.  
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iii. Vehicle fleets. The O&M Plan shall address, but is not limited to: storage, 
washing, and maintenance of Secondary Permittee vehicle fleets; and 
fueling facilities. Secondary Permittees shall conduct all vehicle and 
equipment washing and maintenance in a self-contained covered building or 
in designated wash and/or maintenance areas.  

iv. External building maintenance. The O&M Plan shall address, building 
exterior cleaning and maintenance including cleaning, washing, painting and 
other maintenance activities.  

v. Parks and open space. The O&M Plan shall address, but is not limited to: 
proper application of fertilizer, pesticides, and herbicides; sediment and 
erosion control; BMPs for landscape maintenance and vegetation disposal; 
and trash management.  

vi. Material storage areas, heavy equipment storage areas, and maintenance 
areas. Secondary Permittees shall develop and implement a Stormwater 
Pollution Prevention Plan to protect water quality at each of these facilities 
owned or operated by the Secondary Permittee and not covered under the 
General NPDES Permit for Stormwater Discharges Associated with 
Industrial Activities or under another NPDES permit that covers stormwater 
discharges associated with the activity.  

vii. Other facilities that would reasonably be expected to discharge 
contaminated runoff. The O&M Plan shall address proper stormwater 
pollution prevention practices for each facility. 

b. From the date of coverage under this Permit, Secondary Permittees shall also 
have permit coverage for all facilities operated by the Secondary Permittee that 
are required to be covered under the General NPDES Permit for Stormwater 
Discharges Associated with Industrial Activities.  

c. The O&M Plan shall include sufficient documentation and records as necessary 
to demonstrate compliance with the O&M Plan requirements in S6.D.6.a.i. 
through vii above. 

d. Train all employees whose construction, operations, or maintenance job 
functions may impact stormwater quality. The training shall address: 

i. The importance of protecting water quality,  

ii. The requirements of this Permit,  

iii. Operation and maintenance requirements,  

iv. Inspection procedures,  

v. Ways to perform their job activities to prevent or minimize impacts to water 
quality, and  
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vi. Procedures for reporting water quality concerns, including potential illicit 
discharges.  

E. Stormwater Management Program for the Port of Seattle and Port of Tacoma 
 The Stormwater Management Program (SWMP) for the Port of Seattle and the Port of 

Tacoma shall be developed and implemented in accordance with the schedules 
contained in this section and shall be fully developed and implemented no later than 
three years from the effective date of coverage.  

 Notwithstanding the schedules for implementation of SWMP components contained in 
this permit, Permittees that are already implementing some or all of the SWMP 
components in this section shall continue implementation of those components of their 
SWMP.  

 The SWMP for the Port of Seattle and the Port of Tacoma of shall include the 
following components: 

1. Education Program   

 The SWMP shall include an education program aimed at tenants and Port 
employees. The goal of the education program is to reduce or eliminate behaviors 
and practices that cause or contribute to adverse stormwater impacts. 

Minimum Performance Measure 

a. No later than 18 months after receiving coverage under this permit, the 
Permittee shall make educational materials available to tenants and Port 
employees whose job duties could impact stormwater. 

2. Public Involvement and Participation 

No later than 180 days before the expiration date of this Permit, each Port shall: 

a. Publish a public notice in the local newspaper and solicit public review of its 
SWMP.  

b. Make the latest updated version of the SWMP available to the public. The 
SWMP shall be posted on the Port’s website.  

 

3. Illicit Discharge Detection and Elimination 

 The SWMP shall include a program to detect, remove and prevent illicit 
connections and illicit discharges, including spills, into the municipal separate 
storm sewers owned or operated by the Port.  

Minimum Performance Measures  

a. From the date of permit coverage, comply with all ordinances, rules, and 
regulations of the local jurisdiction(s) in which the Port district’s MS3 is located 
that govern non-stormwater discharges. 
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b. Develop and adopt appropriate policies prohibiting illicit discharges no later 
than one year from the date of permit coverage. Identify possible enforcement 
mechanisms no later than one year from the date of permit coverage and, no 
later than eighteen months from the date of permit coverage, develop and 
implement an enforcement plan using these mechanisms to ensure compliance 
with illicit discharge policies. These policies shall address, at a minimum: illicit 
connections; non-stormwater discharges, including spills as defined below; or 
otherwise improperly disposing of hazardous materials, pet waste, and litter.  

i. Non-stormwater discharges covered by another NPDES permit and 
discharges from emergency fire fighting activities are allowed in the MS4 in 
accordance with S2 Authorized Discharges. 

ii. The policies do not need to prohibit the following categories of non-
stormwater discharges: 

• Diverted stream flows,  
• Rising ground waters, 
• Uncontaminated ground water infiltration (as defined at 40 CFR 

35.2005(20)), 
• Uncontaminated pumped ground water,  
• Foundation drains, 
• Air conditioning condensation, 
• Irrigation water from agricultural sources that is commingled with urban 

stormwater, 
• Springs, 
• Water from crawl space pumps, 
• Footing drains, and 
• Flows from riparian habitats and wetlands. 

iii. The policies shall prohibit the following categories of non-stormwater 
discharges unless the stated conditions are met:   

• Discharges from potable water sources, including water line flushing, 
hyperchlorinated water line flushing, fire hydrant system flushing, and 
pipeline hydrostatic test water. Planned discharges shall be de-
chlorinated to a concentration of 0.1 ppm or less, pH-adjusted if 
necessary, and volumetrically and velocity controlled to prevent 
resuspension of sediments in the MS4. 

• Discharges from lawn watering and other irrigation runoff. These 
discharges shall be minimized through, at a minimum, public education 
activities and water conservation efforts conducted by the Secondary 
Permittee and/or the local jurisdiction.  

• Dechlorinated swimming pool discharges. The discharges shall be 
dechlorinated to a concentration of 0.1 ppm or less, pH-adjusted and 
reoxygenated if necessary, and volumetrically and velocity controlled to 
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prevent resuspension of sediments in the MS4. Swimming pool cleaning 
wastewater and filter backwash shall not be discharged to the MS4.  

• Street and sidewalk wash water, water used to control dust, and routine 
external building wash down that does not use detergents. The Ports of 
Seattle and Tacoma shall reduce these discharges through, at a 
minimum, public education activities and/or water conservation efforts 
conducted by the Port and/or the local jurisdiction. To avoid washing 
pollutants into the MS4, the amount of street wash and dust control 
water used shall be minimized. At active construction sites, street 
sweeping shall be performed prior to washing the street. 

• Other non-stormwater discharges shall be in compliance with the 
requirements of a stormwater pollution prevention plan reviewed by the 
Permittee which addresses control of such discharges. 

iv. The SWMP shall, at a minimum, address each category in iii above in 
accordance with the conditions stated therein. 

v. The SWMP shall further address any category of discharges in ii or iii above 
if the discharge is identified as a significant source of pollutants to waters of 
the State. 

c. The SWMP shall include an ongoing program for gathering, maintaining, and 
using adequate information to conduct planning, priority setting, and program 
evaluation activities for Port-owned properties. The following information will 
be gathered and retained: 

i. Mapping of known municipal separate storm sewer outfalls, and maps 
depicting land use for property owned by the Port, and all other properties 
served by municipal separate storm sewers known to and owned or operated 
by the Port. The mapping shall be completed within 2 years of receiving 
coverage under this permit.    

ii. Mapping of tributary conveyances, and the associated drainage areas of 
municipal separate storm sewer outfalls owned or operated by the Port, with 
a 24 inch nominal diameter or larger, or an equivalent cross-sectional area 
for non-pipe systems. The mapping shall be completed within 2 years of 
receiving coverage under this permit. 

iii. To the extent consistent with national security laws and directives, each Port 
shall make available to Ecology upon request, GIS data layers generated by 
the Port depicting outfall locations, land use, tributary conveyances and 
associated drainage areas of outfalls owned or operated by the Port. The 
preferred format of submission will be an electronic format with fully 
described mapping standards. An example description is provided at 
Ecology’s website. 
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iv. No later than 24 months after receiving coverage under this permit, develop 
and implement a program to document operation and maintenance records 
for stormwater facilities covered under this permit. The information shall be 
available for inspection by Ecology.  

v. Upon request, and to the extent consistent with national security laws and 
directives, mapping information and operation and maintenance records 
shall be provided to the City or County in which the Port is located. 

d. Conduct field inspections and visually inspect for illicit discharges at all known 
outfalls that discharge to surface waters. Visually inspect at least one third (on 
average) of all known outfalls each year beginning no later than 3 years from the 
date of permit coverage. Develop and implement procedures to identify and 
remove any illicit discharges. Keep records of inspections and follow-up 
activities. 

e. 180 days before the expiration date of this Permit, develop and implement a spill 
response plan that includes coordination with a qualified spill responder. 

f. Provide staff training or coordinate with existing training efforts to educate 
relevant staff on proper best management practices for preventing spills and illicit 
discharges.  

4. Construction Site Stormwater Runoff Control  

The SWMP shall include a program to reduce pollutants in stormwater runoff from 
construction activities under the functional control of the Permittee.  

Minimum performance measures:  

a. Comply with all relevant, rules, and regulations of the local jurisdiction(s) in 
which the Port is located that govern construction phase stormwater pollution 
prevention measures. Within one year of the effective date of coverage, and to 
the extent allowed by local ordinances, rules, and regulations, comply with the 
applicable minimum technical requirements for new development and 
redevelopment contained in Appendix 1.  

b. When applicable, seek and obtain coverage under the General NPDES Permit 
for Stormwater Discharges Associated with Construction Activities.   

c. Coordinate with the local jurisdiction regarding projects owned and operated by 
other entities which discharge into interconnected MS3s, to assist the local 
jurisdiction with achieving compliance with all relevant ordinances, rules, and 
regulations of the local jurisdiction(s). 

d. Provide training or coordinate with existing training efforts to educate port staff 
responsible for implementing construction stormwater erosion and sediment 
control BMPs and requirements, or hire trained contractors to perform the work.   
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e. Coordinate as requested with Ecology or the local jurisdiction to provide access 
for inspection of construction sites or other land disturbances that are under the 
control of the Port during the active grading and/or construction period. 

5. Post-Construction Stormwater Management for New Development and 
Redevelopment  

The SWMP shall include a program to address post-construction stormwater runoff 
from new development and redevelopment projects. The program shall establish 
controls to prevent or minimize water quality impacts.  

Minimum performance measures:  

a. Comply with all relevant ordinances, rules and regulations of the local 
jurisdiction(s) in which the Port is located that govern post-construction 
stormwater pollution prevention measures, including proper operation and 
maintenance of the MS3. Within one year of the effective date of permit 
coverage, and to the extent allowed by local ordinances, rules, and regulations, 
comply with the applicable the minimum technical requirements for new 
development and redevelopment contained in Appendix 1. 

b. Coordinate with the local jurisdiction regarding projects owned and operated by 
other entities which discharge into interconnected MS3s, to assist the local 
jurisdiction in achieving compliance with all relevant ordinances, rules, and 
regulations of the local jurisdiction(s).  

6. Operation and Maintenance Program   

 The SWMP shall include an operation and maintenance program for all stormwater 
treatment and flow control facilities, and catch basins to ensure that BMPs continue 
to function properly. 

Minimum Performance Measures: 

a. Each Port shall prepare an operation and maintenance manual for all stormwater 
BMPs that are under the functional control of the Permittee and which discharge 
stormwater to its MS3, or to an interconnected MS3.  

i. The O&M manual shall be completed no later than 2 years after receiving 
coverage under this permit. A copy of the manual shall be retained in the 
appropriate Port department.  

ii. The operation and maintenance manual shall establish facility-specific 
maintenance standards that are as protective, or more protective than those 
specified in Chapter 4 of Volume V of the 2005 Stormwater Management 
Manual for Western Washington. For existing stormwater facilities which 
do not have maintenance standards, the Permittee shall develop a 
maintenance standard. 
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iii. The purpose of the maintenance standard is to determine if maintenance is 
required. The maintenance standard is not a measure of the facility’s 
required condition at all times between inspections. Exceeding the 
maintenance standards between inspections and/or maintenance is not a 
permit violation. Maintenance actions shall be performed within the time 
frames specified in S6.E.6.b.ii.   

b. The Port will manage maintenance activities to inspect all stormwater BMPs 
listed in the O&M manual annually, and take appropriate maintenance action in 
accordance with the O&M manual.   

i.  The Permittee may change the inspection frequency to less than annually, 
provided the maintenance standards are still met. Reducing the annual 
inspection frequency shall be based on maintenance records of double the 
length of time of the proposed inspection frequency. In the absence of 
maintenance records, the Permittee may substitute written statements to 
document a specific less frequent inspection schedule. Written statements 
shall be based on actual inspection and maintenance experience and shall be 
certified in accordance with G19 Certification and Signature. 

ii. Unless there are circumstances beyond the Permittees control, when an 
inspection identifies an exceedence of the maintenance standard, 
maintenance shall be performed:  

• Within 1 year for wet pool facilities and retention/detention ponds.  
• Within 1 year for typical maintenance of facilities, except catch basins.  
• Within 6 months for catch basins, and 
• Within 2 years for maintenance that requires capital construction of 

less than $25,000.  

 Circumstances beyond the Permittee’s control include denial or delay of 
access by property owners, denial or delay of necessary permit approvals, 
and unexpected reallocations of maintenance staff to perform emergency 
work. For each exceedence of the required timeframe, the Permittee shall 
document the circumstances and how they were beyond their control. 

c. The Port shall provide appropriate training for Port maintenance staff. 

d. The Port will maintain records of inspections and maintenance activities. 

7. Source Control in existing Developed Areas   

 The SWMP shall include the development and implementation of one or more 
Stormwater Pollution Prevention Plans (SWPPPs). A SWPPP is a documented plan 
to identify and implement measures to prevent and control the contamination of 
discharges of stormwater to surface or ground water. SWPPP(s) shall be prepared 
and implemented for all Port-owned lands, except environmental mitigation sites 
owned by the Port, that are not covered by a NPDES permit issued by Ecology that 
covers stormwater discharges.    
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Minimum Performance Measures 

a. SWPPP(s) shall be developed within 24 months of receiving coverage under 
this permit.  

b. The SWPPP(s) shall include a facility assessment including a site plan, 
identification of pollutant sources, and description of the drainage system.  

c. The SWPPP(s) shall include a description of the BMPs used or proposed for use 
by the Permittee. Stormwater BMPs shall be selected from the 2005 Stormwater 
Management Manual for Western Washington (or an equivalent Manual 
approved by Ecology). Implementation of non-structural BMPs shall begin 
immediately after the pollution prevention plan is developed. A schedule for 
implementation of structural BMPs shall be included in the SWPPP(s).  

d. The Port shall maintain a list of sites covered by the SWPPP(s) required under 
this permit. At least 15% of the listed sites shall be inspected annually, and 80% 
of the total number of listed properties shall be inspected by 180 days before the 
expiration date of the permit. 

e. The SWPPP(s) shall include policies and procedures to reduce pollutants 
associated with the application of pesticides, herbicides and fertilizer. 

f. The SWPPP(s) shall include measures to prevent, identify and respond to illicit 
discharges, including illicit connections, spills and improper disposal. 
Immediately upon becoming aware of a spill into the drainage system owned or 
operated by the Port, the Port shall notify the City or County it is located in, and 
notify Ecology. 

g. The SWPPP(s) shall include a component related to inspection and maintenance 
of stormwater facilities and catch basins that is consistent with the Port’s 
Operation and Maintenance Program, as specified in S6.E.6. above. 

8. Monitoring Program. Monitoring requirements for the Port of Seattle and Port of 
Tacoma are included in Special Condition S8. 

F. Stormwater Management Program for King County as a Co-Permittee 
 King County, as a Co-Permittee with the City of Seattle for the discharges from outfalls 

King County owns or operates in the City, shall participate in the City of Seattle’s 
Stormwater Management Program in accordance with the Joint Stormwater 
Management Program element of the Memorandum of Agreement between the City 
and County dated September 25, 1995. The apportionment of responsibilities for 
stormwater management within the City shall be governed solely by the MOA or its 
amendment, provided the City’s stormwater management program, including King 
County participation, shall fully comply with Section S5 of this permit. Any 
amendments to the MOA shall be approved by Ecology before becoming effective. 
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S7. COMPLIANCE WITH TOTAL MAXIMUM DAILY LOAD REQUIREMENTS 

The following requirements apply if an applicable Total Maximum Daily Load (TMDL) is 
approved for stormwater discharges from MS4s owned or operated by the Permittee. 
Applicable TMDLs are TMDLs which have been approved by EPA on or before the date 
permit coverage is granted.    

A. For applicable TMDLs listed in Appendix 2, affected Permittees shall comply with the 
specific requirements identified in Appendix 2. Each Permittee shall keep records of all 
actions required by this permit that are relevant to applicable TMDLs within their 
jurisdiction. The status of the TMDL implementation shall be included as part of the 
annual report submitted to Ecology.  

 Where monitoring is required in Appendix 2, the permittee shall conduct the 
monitoring according to a Quality Assurance Project Plan (QAPP) approved by 
Ecology.  

B. For applicable TMDLs not listed in Appendix 2, compliance with this permit shall 
constitute compliance with those TMDLs.    

C. For TMDLs that are approved by EPA after this permit is issued, Ecology may 
establish TMDL-related permit requirements through future permit modification if 
Ecology determines implementation of actions, monitoring or reporting necessary to 
demonstrate reasonable further progress toward achieving TMDL waste load 
allocations, and other targets, are not occurring and shall be implemented during the 
term of this permit or when this permit is reissued. Permittees are encouraged to 
participate in development of TMDLs within their jurisdiction and to begin 
implementation.  

S8. MONITORING 

A. Except for the Port of Seattle and the Port of Tacoma, Secondary Permittees are not 
required to conduct water sampling or other testing during the effective term of this 
permit, with the following exceptions:  

1. Any water quality monitoring required for compliance with TMDLs, pursuant to 
section S7 Compliance with Total Maximum Daily Load Requirements and 
Appendix 2 of this permit; and  

2. Any sampling or testing required for characterizing illicit discharges pursuant to 
section S6.D.3. of this permit. 

B. Permittees shall provide the following information in each annual report: 

1. A description of any stormwater monitoring or studies conducted by the Permittee 
during the reporting period. If stormwater monitoring was conducted on behalf of 
the Permittee, or if studies or investigations conducted by other entities were 
reported to the Permittee, a brief description of the type of information gathered or 
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received shall be included in the annual report(s) covering the time period(s) during 
which the information was received.  

2. An assessment of the appropriateness of the BMPs identified by the Permittee for 
each component of the SWMP; and any changes made, or anticipated to be made, to 
the BMPs that were previously selected to implement the SWMP, and why.  

3. Information required pursuant to S8.C.2. below.  

C. The Permittees listed in S1.B., and the Port of Seattle, and the Port of Tacoma shall 
develop and implement a long-term monitoring program.  

1. The monitoring program shall include three components  

a. Stormwater monitoring which is intended to characterize stormwater runoff 
quantity and quality at a limited number of locations in a manner that allows 
analysis of loadings and changes in conditions over time and generalization 
across the Permittees’ jurisdiction. Stormwater monitoring requirements are 
outlined in S8.D.  

b. Targeted stormwater management program effectiveness monitoring which is 
intended to improve stormwater management efforts by evaluating at least two 
stormwater management practices that significantly affect the success of or 
confidence in stormwater controls. Stormwater management program 
effectiveness monitoring requirements are outlined in S8.E. 

c. BMP evaluation monitoring is intended to evaluate the effectiveness and 
operation and maintenance requirements of stormwater treatment and 
hydrologic management BMPs. BMP evaluation monitoring requirements are 
outlined in S8.F. 

2. Each of the components of the monitoring program shall include a Quality 
Assurance Project Plan (QAPP). QAPPs shall be prepared in accordance with 
Ecology’s QAPP guidelines, available from Ecology’s website. The monitoring 
program shall be developed by qualified staff or contractors with experience in 
applying Ecology’s or EPA’s QAPP Guidelines.  

 All QAPPs shall be submitted to Ecology for review, in accordance with the 
deadlines in S8.G. below. QAPPs for Stormwater Monitoring (S8.D.), and  
Stormwater Treatment and Hydrologic Management BMP Evaluation Monitoring 
(S8.F.) shall be reviewed and approved by Ecology prior to monitoring. 

D. Stormwater Monitoring 

1. Stormwater monitoring site selection 

a. Stormwater monitoring sites shall have the tributary conveyance system and 
drainage area mapped, and be suitable for permanent installation and operation 
of flow-weighted composite sampling equipment. Permittees shall document 
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how sites are selected and the basin size based on comparison of the times of 
concentration with rainfall durations for typical seasonal storms.  

 Each site must represent a discernible type of land use, but not a single 
industrial or commercial complex. Ideally, to represent a particular land use, no 
less than 80% of the area served by the outfall or conveyance will be classified 
as having that land use. Permittees may move upstream in the conveyance 
system to achieve the desired land use.  

b. Counties shall monitor one outfall or conveyance representing each of the 
following land uses: Commercial, Low density residential, and High density 
residential. 

c. Cities shall monitor one outfall or conveyance representing each of the 
following land uses: Commercial, High density residential, and Industrial. 

d. The Ports of Seattle and Tacoma shall each monitor one outfall or conveyance.  

2. Stormwater monitoring frequency and type of sampling  

a. Each stormwater monitoring site shall be sampled according to the following 
frequency unless good faith efforts with good professional practice by the 
Permittee do not result in collecting a successful sample for the full number of 
storms: 

 

Sixty-seven percent of the forecasted qualifying storms which result in actual 
qualifying storm events are required to be sampled, up to a maximum of eleven 
(11) storm events per water year. Qualifying storm events are defined in 
S8.D.2.a.i and ii, below. Qualifying storm event sampling must be distributed 
throughout the year, approximately reflecting the distribution of rainfall 
between the wet and dry seasons (with a goal of 60-80% of the samples 
collected during the wet season and a goal of 20-40% of the samples collected 
in the dry season). 

 

Additionally, the Permittee shall analyze up to a maximum of three (3) samples 
that are collected as a result of attempts to sample the eleven (11) required 
storm events and do not meet the rainfall volume storm event criterion but do 
meet the other storm event and sample criteria. Not including the chemical 
sampling and analysis required by S8.D.2.d., the maximum number of sampled 
storm events to be analyzed is fourteen (14) per year. 

  

 i. The wet season is from October 1 through April 30. A qualifying wet season 
storm event is defined as follows: 

• Rainfall volume:  0.20” minimum, no fixed maximum 
• Rainfall duration:  No fixed minimum or maximum 
• Antecedent dry period:  Less than or equal to 0.02” rain in the previous 

24 hours  
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• Inter-event dry period:  6 hours 

ii. The dry season is from May 1 through September 30. A qualifying dry 
season storm event is defined as follows: 

• Rainfall volume:  0.20” minimum, no fixed maximum 
• Rainfall duration:  No fixed minimum or maximum 
• Antecedent dry period:  less than or equal to 0.02”  rain in the previous 

72 hours  
• Inter-event dry period:  6 hours 

b. Storm events shall be sampled using flow-weighted composite storm sampling. 
Automatic samplers shall be programmed to begin sampling as early in the 
runoff event as practical and to continue sampling past the longest estimated 
time of concentration for the tributary area.  

 For storm events lasting less than 24 hours, samples shall be collected for at 
least seventy-five percent (75%) of the storm event hydrograph. For storm 
events lasting longer than 24 hours, samples shall be collected for at least 
seventy-five percent 75% of the hydrograph of the first 24 hours of the storm.  

 Each composite sample must consist of at least 10 aliquots. Composite samples 
with 7 to 9 aliquots are acceptable if they meet the other sampling criteria and 
help achieve a representative balance of wet season/dry season events and storm 
sizes.  

 Continuous flow recording of all storm events (not just sampled storm events) is 
necessary for at least one year to establish a baseline rainfall/runoff relationship.  

 Precipitation and flow data shall be reported, and composite samples shall be 
analyzed and results reported for the constituents/parameters listed below. 
Chemicals below detection limits after two years of data analysis may be 
dropped from the analysis. Refer to Appendix 9 for a listing of acceptable 
laboratory analysis methods and target reporting limits.   

i. Precipitation event data including antecedent dry period and rainfall 
distribution throughout the event, flow and hydrograph data including 
sampled and total runoff time periods and volumes  

ii. Conventional Parameters Including: TSS, turbidity, Conductivity, Chloride, 
Biochemical oxygen demand (BOD5), Hardness, and Methylene Blue 
Activating Substances (MBAS). 

iii. Nutrients: Total phosphorus, Orthophosphate, Total kjeldahl nitrogen, and 
Nitrate – nitrite.  

iv. Metals, including, at a minimum: total and dissolved copper, zinc, cadmium, 
and lead; and mercury sampling in commercial and industrial land use areas. 

v. Organics: PAHs; phthalates. 
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vi. Pesticides including:  

• Herbicides: 2,4-D, MCPP, Triclopyr,  
• Insecticides: Diazinon, Malathion, Chlorpyrifos, Dichlobenil, Prometon 
• Fungicides: Pentachlorophenol 

c. If the volume of stormwater sample collected from a qualifying storm is 
insufficient to allow analysis for all parameters listed S8.D.2.b. above, the 
sample shall be analyzed for as many parameters as possible in the following 
priority order: 

i. All land use types: 1. TSS; 2. Conductivity; 3. MBAS; 4. Metals and 
hardness; 

ii. Industrial/Commercial: 5. PAH’s and phthalates; 6. Pesticides; 7. Nutrients 
8. BOD5; and  9. Chlorides 

iii. Residential: 5. Nutrients; 6. Pesticides; 7. PAH’s and phthalates; 8. BOD5; 
and 9. Chlorides 

If insufficient sample exists to run the next highest priority pollutant, that 
analysis should be bypassed and analyses run on lower priority pollutants in 
accordance with the remaining priority order to the extent possible. 

d.  The Permittee shall test the seasonal first-flush for toxicity in accordance with 
the criteria and procedures described in this section. This toxicity testing is for 
screening purposes only and is not effluent characterization or compliance 
monitoring under Chapter 173-205 WAC.  

 
  Toxicity testing shall be completed once by each Permittee required to perform 

toxicity testing during this permit cycle. Toxicity testing shall be performed 
based on the schedule below: 

 

i. The following Permittees shall sample the seasonal first flush for toxicity 
beginning August 2010: 

 

• City of Seattle 
• Snohomish County 
• City of Tacoma 
• Clark County 

 

ii.  The following Permittees shall sample the seasonal first flush for toxicity 
beginning August 2011: 

 

• Port of Tacoma 
• Port of Seattle 
• King County 
• Pierce County 

 

iii. Toxicity storm event criteria: 
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• August or September, with at least a one-week antecedent dry 
period (or October, irrespective of antecedent dry period, if 
unsuccessful in August or September). 

 

iv. Toxicity Sample criteria: 
• Adequate volume to perform toxicity testing, any associated egg 

(includes both yolk and embryo) analysis, and the chemical 
analyses as described below. The total volume required for toxicity 
testing and associated egg analysis is in the range of twenty-four 
(24) to forty-four (44) liters. The volume required for chemical 
analysis is approximately ten (10) liters. 

 

v. The Permittee shall contact the toxicity laboratory prior to the forecasted 
storm event to inquire about gamete (test organism) availability. If the 
laboratory confirms that gametes of sufficient quantity and quality will not 
be available for toxicity testing, the Permittee shall not attempt to collect 
toxicity samples for that storm event.  
 

If the Permittee is unsuccessful in completing a toxicity test despite good faith, 
documented efforts, or due to an invalid or anomalous test result, a second 
sampling attempt is required if sufficient time remains to meet the toxicity 
storm event criteria. If the second attempt is also unsuccessful, the Permittee 
shall document its efforts in its annual stormwater monitoring report and shall 
not be required to conduct further sampling and analysis efforts under S8.D.2.d 
for that water year. 
 

e.  Sampling and Reporting Requirements for seasonal first-flush toxicity tests 

i. The Permittee shall submit all reports for toxicity testing in accordance 
with the most recent version of Department of Ecology Publication # WQ-
R-95-80, Laboratory Guidance and Whole Effluent Toxicity Test Review 
Criteria. Reports shall contain bench sheets and reference toxicant results 
for test methods. If the lab provides the toxicity test data in electronic 
format for entry into Ecology’s database, then the Permittee shall send the 
data to Ecology along with the test report, bench sheets, and reference 
toxicant results. 

ii. The Permittee shall collect the sample for toxicity testing using flow- 
weighted or time-weighted composite samplers or sampling methods. 

iii. The Permittee shall collect the sample for the associated chemical analysis 
at the same time and location as the toxicity testing sample. The associated 
chemical analysis shall be for the following parameters: TSS, chloride, 
hardness, methylene blue activated substances (MBAS), metals including 
total and dissolved copper, zinc, cadmium, and lead (mercury in 
commercial or industrial land use areas only), PAHs, phthalates, and 
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pesticides including 2,4-D, MCPP, Triclopyr, Diazinon, Malathion, 
Chlorpyrifos, Dichlobenil, Prometon and Pentachlorophenol. 

iv. Sample holding times, temperatures, and handling shall meet Ecology’s 
guidance (WQ-R-95-80, or version current at the permit revision date). 
The laboratory must conduct water quality measurements on all samples 
and test solutions for toxicity testing as specified in the most recent 
version of Department of Ecology publication # WQ-R-95-80, Laboratory 
Guidance and Whole Effluent Toxicity Test Review Criteria. 

v. Testing procedures should follow: E-test (seven day), Environment 
Canada, Pacific Environmental Science Center, Environmental 
Toxicology Section, SOP ID: RBTELS11.SOP, 1999. The test procedure 
may take advantage of the smaller volume modification described in: 
Canaria, E.C., Elphick, J.R. and Bailey, H.C. 1999. A simplified 
procedure for conducting small scale short-term embryo toxicity tests with 
salmonids is found in Environ. Toxicol. 14:301-307. 

vi. Toxicity tests must meet quality assurance criteria in the most recent 
versions of the Environment Canada manual EPS 1/RM/28 and the 
Department of Ecology Publication #WQ-R-95-80, Laboratory Guidance 
and Whole Effluent Toxicity Test Review Criteria. If test results are 
determined to be invalid by the laboratory or Ecology determines the test 
results are anomalous, Ecology may require the Permittee to attempt to 
collect a second toxicity test sample if Ecology believes sufficient time 
remains to collect a sample meeting the toxicity storm event criteria. The 
Permittee will be notified in writing that it is required to attempt to collect 
an additional sample meeting the terms of S8.D.2.d. If the Permittee is 
unable to collect and test a second sample, it must document its efforts in 
the annual stormwater monitoring report. The Permittee shall not be 
required to make more than two sample attempts for toxicity testing 
described in S8.D.2.d.  

• The Permittee may sample receiving water at the same time as the 
stormwater and instruct the lab to measure the hardness of both and 
increase the hardness of the stormwater sample to match the hardness of 
the receiving water sample prior to beginning the toxicity test. 
Otherwise, the Permittee must conduct whole effluent toxicity tests on 
an unmodified sample of stormwater. 

• Control water and dilution water must be a moderately hard 
reconstituted laboratory water or pristine natural water of sufficient 
quality for good control performance. 

• The EC50 must be calculated by the trimmed Spearman-Karber 
procedure. Abbott’s correction may be applied to the data before 
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deriving this point estimate. A minimum of five (5) concentrations and a 
control must be used in the testing 

vii.  Follow up actions 

 If the EC50 from any valid and non-anomalous test is 100% stormwater or 
less, the Permittee must implement follow-up actions.  

 Terminated organisms must be preserved for up to six months. Within 
sixty (60) days after final validation of the data, the Permittee shall 
compare the chemical analysis results for the same sample event to a 
library of toxicity test results compiled by Ecology and identified for this 
purpose, using good faith efforts to determine if the presence of an 
analyzed contaminant is within a range reported in the literature that may 
adversely affect fish embryos and if so to review the source literature.  

If a possible chemical contaminant(s) of concern is determined by the 
library comparison and literature review, the Permittee must prepare and 
submit a report summarizing the toxicity and chemical analysis results, the 
library comparison, a review of relevant sources of literature from 
Ecology’s library, the possible chemical contaminant(s) of concern, and an 
explanation of how the Permittee’s stormwater management actions are 
expected to reduce stormwater toxicity. This report will be submitted to 
Ecology within one hundred twenty (120) days after final validation of the 
toxicity and chemistry data. In addition, the report will be attached as an 
appendix to the following year’s annual stormwater monitoring report. 
 

If a possible chemical contaminant(s) of concern is not determined by 
library comparison and literature review, a Gas Chromatograph/Mass 
Spectrometer (GC/MS) analysis of the eggs from the highest test 
concentrations must be performed. The GC/MS need not be quantitative 
but only capable of identifying stormwater contaminants present in the 
eggs. Within one hundred fifty (150) days after final validation of the 
toxicity and chemical analysis data, the Permittee must prepare and submit 
a report summarizing the toxicity and chemical analysis results, the library 
comparison, a review of relevant source literature from Ecology’s library, 
the GC/MSs results, and an explanation of how the Permittee’s stormwater 
management actions are expected to reduce stormwater toxicity. In 
addition, the report will be attached as an appendix to the following year’s 
annual stormwater monitoring report. 

f. Each storm event shall be sampled using grab samples for the following 
constituents/parameters: 

i.  Total Petroleum Hydrocarbons (TPH) using NWTPH-Gx and NWTPH-Dx. 
(sample must be collected early in the storm event and skimmed from the 
surface), and 
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ii.  Fecal coliform bacteria. 

g. Annual sediment monitoring. Sediments samples shall be collected at each 
stormwater monitoring site, or in the vicinity of each stormwater monitoring 
site. Use of in-line sediment traps or similar collection system is preferred. 
Sampling of receiving water sediment deposits is an alternative where approved 
by Ecology. 

i. Sediment samples shall be analyzed for: total solids, grain size, total organic 
carbon, copper, zinc, cadmium, lead, and mercury (mercury not necessary 
for residential land use sites), PAHs, phthalates, phenolics, PCBs (not 
necessary for residential sites), and pesticides.  

ii. Parameters that are below detection limits after two years of data may be 
dropped from the analysis. A minimum of one sample per year shall be 
collected.    

iii. If the volume of sediment sample is insufficient to analyze for all of the 
parameters listed above, the sample shall be analyzed for as many 
parameters as possible in the following priority order: 

• All land use types: 1) Grain size (if enough sample is available for all 
parameters, use grain size method in Appendix 9; otherwise characterize 
grain size qualitatively); 2) Total organic carbon; 3) Metals. 

• Industrial/Commercial: 4) PAH’s and Phthalates; 5) Phenolics; 6) 
PCB’s; and 7) Pesticides. 

• Residential: 4) Pesticides; 5) PAH’s and Phthalates; and 6) Phenolics. 

g. For each stormwater monitoring site calculate the Event Mean Concentrations 
(EMCs), total annual pollutant load, and the seasonal pollutant load for the wet 
and dry seasons based on the water year. The loadings shall be expressed as 
total pounds and as pounds per acre, and must take into account potential 
pollutant load from base flow. Reporting shall be in accordance with S8.H. 

E. Targeted Stormwater Management Program Effectiveness Monitoring  

1. Each Permittee shall conduct monitoring designed to determine the effectiveness of 
the Permittee’s SWMP at controlling a stormwater related problem directly 
addressable by targeted actions in the SWMP. The stormwater management 
program effectiveness monitoring component shall be designed to answer one of 
each type of the following questions: 

a. The effectiveness of a targeted action (or narrow suite of actions), and 

b. The effectiveness of achieving a targeted environmental outcome. 

2. The monitoring shall at a minimum include stormwater, sediment or receiving 
water monitoring of physical, chemical and/or biological characteristics. The 
monitoring may also include data collection and analysis of other programmatic 
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measures of effectiveness such as surveys and polls. Monitoring to identify sub-
basin-specific water quality problems and characterize discharges for planning 
purposes may also be included. 

3. For each of the two questions selected for monitoring, Permittees shall develop a 
monitoring program containing the following elements: 

a. Description of the targeted action/targeted environmental outcome and a 
explanation of why it is significant to the Permittee, and if the problem is 
significant to other stormwater managers; 

b. Specific hypotheses about the targeted action/targeted environmental outcome 
that will be tested by the monitoring problem; 

c. Specific parameters of attributes to be measured; and 

d. Expected modifications to management actions depending on the outcome of 
hypotheses testing. 

F. Stormwater Treatment and Hydrologic Management Best Management Practice (BMP) 
Evaluation Monitoring    

1. Each Permittee listed in S1.B. and the Ports of Seattle and Tacoma shall conduct 
full scale field monitoring to evaluate the effectiveness and operation and 
maintenance requirements of stormwater treatment and hydrologic management 
BMPs applied in their jurisdiction. A QAPP is required for each BMP and flow 
reduction strategy being monitored.    

2. Each Permittee listed in S1.B. shall monitor at least two treatment BMPs, at no less 
than two sites per BMP. The Port of Seattle and the Port of Tacoma shall each 
monitor at least one treatment BMP, at no less than two sites.  

 To ensure a range of BMP types are monitored, Ecology will restrict the total 
number of monitoring sites for a BMP category to no more than four. BMPs shall 
be selected from the following list: 

a. Basic Treatment Category:  Biofiltration swale, Filter strip, Basic wetpond, 
Treatment wetland, and Sand filter. 

b. Metals/Phosphorus Treatment Category: Amended sand filter, Two facility 
treatment train, Compost amended filter strips, Bioretention, and Large 
wetpond. 

c. Oil Control Category: Linear sand filter, and Catch basin insert.  

3. BMPs shall be designed in accordance with the 2005 Stormwater Management 
Manual for Western Washington unless Ecology approves of an alternate design in 
the QAPP review. Permittees may also petition Ecology to monitor a BMP that is 
not on the above list. 

4. Permittees must use appropriate sections of Ecology’s guidance for “Evaluation of 
Emerging Stormwater Treatment Technologies” (available on Ecology’s website) 
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for preparing, implementing, and reporting on the results of the BMP evaluation 
program.  

 The statistical goal is to determine mean effluent concentrations and mean percent 
removals for each BMP type with 90 - 95% confidence and 75 - 80% power.  

 Permittees must use USEPA publication number 821-B-02-001, “Urban Stormwater 
BMP Performance Monitoring,” as additional guidance for preparing the BMP 
evaluation monitoring, and must collect information pertinent to fulfilling the 
“National Stormwater BMP Data Base Requirements” in section 3.4.3. of that 
document.  

5.  The parameters to be monitored in whole water at each test site include: 

a. For Basic, Enhanced, or Phosphorus treatment BMPs: Total suspended solids, 
Particle size distribution, pH, Total and ortho-phosphorus, Hardness, and Total 
and dissolved copper and zinc. 

b. For Oil Control BMPs: Total suspended solids, Particle size distribution, pH, 
NWTPH-Dx and –Gx, and Oil sheen 

6. Parameters to be monitored in accumulated sediment at each test site for Basic, 
Enhanced, Phosphorus treatment, or Oil Control BMPs include: Percent total solids, 
Grain size, Total volatile solids, NWTPH-Dx, Total phosphorous, and Total 
cadmium, copper, lead, and zinc. 

7. Each Permittee listed in S1.B. shall monitor the effectiveness of one flow reduction 
strategy that is in use or planned for installation in their jurisdiction. 

Monitoring of a flow reduction strategy shall include continuous rainfall and 
surface runoff monitoring. Flow reduction strategies shall be monitored through 
either a paired site study or against a predicted outcome.  

G. Monitoring Program Development 

 Permittees may choose to develop one, two or all of the components of the monitoring 
program, conduct the monitoring, and report results through an integrated, long-term, 
water quality monitoring program in collaboration with other municipal stormwater 
Permittees; or they may independently develop one, two, or all of the components of 
the monitoring program, conduct the monitoring, and report results. 

 Collaborative monitoring programs may be developed by a third party (or parties) that 
are not a Permittee, provided that the Permittee complies with the provisions of Special 
Condition S3.B (relying on another entity to meet permit requirements). 

 The schedule for the development of monitoring programs is as follows: 

1. Collaboratively developed monitoring programs.   

a. Permittees that intend to meet all or part of the monitoring requirements through 
a collaborative process shall submit a statement to Ecology explaining their 
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commitment to the collaborative process no later than 6 months after the 
effective date of this permit 

b. The summary description of the monitoring program and QAPPs, as required, 
shall be submitted to Ecology no later than 1.5 years after the effective date of 
this permit. The monitoring program shall be submitted in both paper and 
electronic form. 

c. Approved or final QAPPs shall be completed no later than 2 years after the 
effective date of this permit, provided that this deadline will be extended by the 
number of days by which Ecology exceeds 90 days for QAPP review.  

d. Full implementation of the monitoring program shall begin no later than 2.5 
years after the effective date of this permit. The third party or parties selected to 
develop the monitoring plan may continue to be utilized to collect and analyze 
the data and to write the subsequent reports required under this permit. 

e. Final reports, including data and analysis for S8.F. Stormwater Treatment and 
Hydrologic Management BMP Evaluation Monitoring Program that are 
completed during the permit term shall be submitted to Ecology no later than 
the fourth year annual report. The fourth year annual report shall also describe 
Stormwater Treatment and Hydrologic Management BMP Evaluation 
Monitoring programs that are still in progress at the end of the reporting period, 
and the expected date for submittal of the final reports.  

2. Independently developed monitoring programs. 

a. A summary description of the monitoring program and QAPPs, as required, 
shall be submitted to Ecology no later than 1 year after the effective date of this 
permit. The monitoring program shall be submitted in both paper and electronic 
form. 

b. Approved or final QAPPs shall be completed no later than 1.5 years after the 
effective date of this permit, provided that this deadline shall be extended by the 
number of days by which Ecology exceeds 90 days for QAPP review.  

c. Full implementation of the monitoring program shall begin no later than 2 years 
after the effective date of this permit.  

d. Final reports, including data and analysis for S8.F. Stormwater Treatment and 
Hydrologic Management BMP Evaluation Monitoring Program completed 
during the permit term shall be submitted to Ecology no later than the fourth 
year annual report. The fourth year annual report shall also describe Stormwater 
Treatment and Hydrologic Management BMP Evaluation Monitoring programs 
that are still in progress at the end of the reporting period, and the expected date 
for submittal of the final reports.  

H. Monitoring Program Reporting Requirements 
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1. The stormwater monitoring report shall be submitted with the annual report each 
year, beginning in 2009 for independent monitoring, and 2010 for collaborative 
monitoring. Each report shall include all monitoring data collected during the 
preceding water year (October 1 – September 30), provided the first annual 
monitoring report submitted will include data from a partial water year. Each report 
shall also integrate data from earlier years into the analysis of results, as 
appropriate. Permittees that choose to participate in an integrated water quality 
monitoring program shall submit a single integrated monitoring report. Reports 
shall be submitted in both paper and electronic form and shall include:   

a. Stormwater Monitoring Reporting 

i. A summary including the location, land use, drainage area size, and 
hydrology for each site, 

ii. A comprehensive data and QA/QC report for each component of the 
monitoring program, with an explanation and discussion of the results of 
each monitoring project, 

iii. The annual pollutant load based on water year for each site expressed in 
total pounds, and pounds/acre, and 

iv. The wet and dry season pollutant loads based on water year, expressed in 
total pounds, and pounds/acre. 

b. Stormwater Management Program Effectiveness Monitoring Reporting 

i. A summary of the purpose, design, and methods of the monitoring program, 

ii. The status of implementing the monitoring program, 

iii. A comprehensive data and QA/QC report for each part of the monitoring 
program, with an explanation and discussion of the results of each 
monitoring project, 

iv. An analysis of the results of each part of the monitoring program, including 
any identified water quality problems or improvements or other trends in 
stormwater or receiving water quality, and 

v. Recommended future actions based on the findings. 

c. Stormwater Treatment and Hydrologic Management Best Management Practice 
(BMP) Evaluation Monitoring  Reporting 

i. A summary including the BMP type location, land use, drainage area size, 
and hydrology for each site. 

ii. The status of implementing the monitoring program, 

iii. A comprehensive data and QA/QC report for each part of the monitoring 
program, with an explanation and discussion of the results of each 
monitoring project, 
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iv. Performance data or flow reduction performance. Performance data for 
treatment BMPs shall be reported consistent with: 

• The guidelines in appropriate sections of Ecology’s  guidance for 
“Evaluation of Emerging Stormwater Treatment Technologies”, and 

• USEPA publication number   821-B-02-00, “Urban Stormwater BMP 
Performance Monitoring,” including information pertinent to fulfilling 
the “National Stormwater BMP Data Base Requirements” in section 
3.4.3. of that document.  

2. If the Permittee monitors any pollutant more frequently at monitoring stations 
associated with the monitoring programs described in Section S8.D., S8.E., and 
S8.F.during the proceeding water year, then the results of this monitoring shall be 
included in the annual monitoring report. If the Permittee conducts any other 
stormwater monitoring in addition to that required in the required monitoring 
program, then it must provide a description of the additional monitoring in its 
annual report. 

S9. REPORTING REQUIREMENTS 

A. No later than March 31, of each year beginning in 2008, each Permittee shall submit an 
annual report. The reporting period for the first annual report will be from the effective 
date of this permit through December 31, 2007. The reporting period for all subsequent 
annual reports shall be the previous calendar year. 

B. Two printed copies and an electronic (PDF) copy of the annual report shall be 
submitted to Ecology. All submittals shall be delivered to: 

Department of Ecology 
Water Quality Program 
Municipal Stormwater Permits 
P.O. Box 47696 
Olympia, WA 98504-7696 

C. Each Permittee is required to keep all records related to this permit and the SWMP for 
at least five years. Except as required as a condition of the annual reports, records need 
to be submitted to Ecology only upon request. 

D. Each Permittee shall make all records related to this permit and the Permittee’s SWMP 
available to the public at reasonable times during business hours. The Permittee will 
provide a copy of the most recent annual report to any individual or entity, upon 
request. 

1. A reasonable charge may be assessed by the Permittee for making photocopies of 
records. 

2. The Permittee may require reasonable advance notice of intent to review records 
related to this permit. 
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E. The annual report for Permittees listed in S1.B. and S1.C. 

 Each annual report shall include the following:  

1. A copy of the Permittee’s current Stormwater Management Program as required by 
S5.A.1. 

2. For each component of the SWMP the Permittee shall include the following: 

a. Describe the current implementation status including whether the Permittee has 
met the required implementation deadlines. If permit deadlines are not met, 
Permittees shall report the reasons why the requirement was not met and how 
the requirements will be met in the future.  

b. Compare program implementation results to the performance standards 
established in the permit. 

c. A summary of the number and nature of inspections performed by the Permittee 
as required by S5.C.5., S5.C.7., and S5.C9. 

d. A summary of the nature and number of official enforcement actions taken to 
enforce provisions of this permit. 

The above information shall be submitted in a format approved by Ecology. 

3. A summary of any actions taken by the Permittee pursuant to S4.F. 

4. A summary of the status of any TMDL implementation requirements and any 
associated monitoring as required by S7.A.  

5. The Stormwater Monitoring Report required pursuant to S8.H. 

6. Any reporting requirements associated with S8.B. not included elsewhere in the 
annual report. 

7. If the Permittee is relying on another governmental entity to satisfy any of the 
obligations under this permit provide the name of the other entity and a description 
of the permit requirements preformed by the other entity. 

8. Notification of any annexations, incorporations or jurisdictional boundary changes 
resulting in an increase or decrease in the Permittee’s geographic area of permit 
coverage during the reporting period, and implications for the SWMP. 

9.  The annual report shall include certification and signature pursuant to G19.D, and 
notification of any changes to authorization pursuant to G19.C. 

10. A summary of barriers to implementation of LID and actions taken to remove the   
barriers. 

11. A summary of the extent to which basin or watershed planning is being conducted  
in the Permittee’s jurisdiction, either voluntarily, or pursuant to the Growth 
Management Act (Chapter 36.70A RCW) or any other requirement. 
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12. In the annual report for calendar year 2010, the Permittee shall identify areas for 
potential basin or watershed planning that can incorporate development strategies as 
a water quality management tool to protect aquatic resources. 

F.  Annual Report for Secondary Permittees, except for the Port of Seattle and the Port of 
Tacoma  

All Secondary Permittees (except the Port of Seattle and the Port of Tacoma) shall 
complete the Annual Report Form for Secondary Permittees (Appendix 4) and submit it 
along with any supporting documentation to Ecology.    

1. The Annual Report Form for Secondary Permittees is intended to summarize the 
Permittees compliance with the conditions of this permit, including: 

a. Status of implementation of each component of the SWMP in section S6 
Stormwater Management Program for Co-Permittees, and Secondary 
Permittees, as applicable to the Permittee.  

b. An assessment of the Permittee’s progress in meeting the minimum 
performance standards established for each of the minimum control measures of 
the SWMP. 

c. A summary of the Permittee’s evaluation of their SWMP, according to section 
S8.B.2. 

d. If applicable, notice that the MS4 is relying on another governmental entity to 
satisfy any of the obligations under this permit. 

e. Updated information from the prior annual report plus any new information 
received during the reporting period pursuant to S8.B.1 and S8.B.2.  

f. Certification and signature pursuant to G19.D, and notification of any changes 
to authorization pursuant to G19.C. 

2.  Secondary Permittees shall include with the annual report a notification of any 
jurisdictional boundary changes resulting in an increase or decrease in the 
Permittee’s geographic area of permit coverage during the reporting period, and 
implications for the SWMP.  

G.  Annual Report for the Port of Tacoma and the Port of Seattle  

The annual report shall include the following: 

1.   A current copy of the Permittees Stormwater Management Plan as required by 
S6.A.5.  

2. Appendix 3 – Annual Report Form for the Port of Seattle and the Port of Tacoma, 
which in intended to summarizes the Permittees compliance with the conditions of 
this permit including the status of implementation of each component of the SWMP 
required by S6 Stormwater Management Program for Co-Permittees, and 
Secondary Permittees, as applicable to the Permittee.  
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3.  The Permittee’s SWMP implementation schedule and plans for meeting permit 
deadlines, and a discussion of the status of SWMP implementation to date. If Permit 
deadlines are not met, or may not be met in the future, include reasons why, 
corrective steps taken, and proposed, and expected dates that the deadlines will be 
met. 

4. The stormwater monitoring report required pursuant to S8.H. 

5. Notification of any jurisdictional boundary changes resulting in an increase or 
decrease in the Permittee’s geographic area of permit coverage during the reporting 
period, and implications for the SWMP. 

6. If applicable, notice that the MS4 is relying on another governmental entity to 
satisfy any of the obligations under this permit. 

7. Updated information from the prior annual report plus any new information 
received during the reporting period, according to S8.B.  

8. Certification and signature pursuant to G19.D. and notification of any changes to 
authorization pursuant to G19.C. 
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GENERAL CONDITIONS  

 
G1. DISCHARGE VIOLATIONS 

All discharges and activities authorized by this permit shall be consistent with the terms 
and conditions of this permit. 

G2. PROPER OPERATION AND MAINTENANCE 
The Permittee shall at all times properly operate and maintain all facilities and systems of 
collection, treatment, and control (and related appurtenances) which are installed or used 
by the Permittee for pollution control to achieve compliance with the terms and conditions 
of this permit. 

G3. NOTIFICATION OF DISCHARGE INCLUDING SPILLS 
If a Permittee has knowledge of a discharge, including spill(s), into or from a municipal 
storm sewer, which could constitute a threat to human health, welfare, or the environment, 
the Permittee, shall: 

A. Take appropriate action to correct or minimize the threat to human health, welfare 
and/or the environment, and 

B. Notify the Ecology regional office and other appropriate spill response authorities 
immediately but in no case later than within 24 hours of obtaining that knowledge. The 
Department of Ecology's Regional Office 24-hr. number is 425-649-7000 for the 
Northwest Regional Office and 360-407-6300 for the Southwest Regional Office. 

C. Immediately report spills or discharges which might cause bacterial contamination of 
shellfish, such as broken sewer lines and failing onsite septic systems,  to the Ecology 
regional office and to the Department of Health, Shellfish Program. The Department of 
Health's Shellfish 24-hr. number is 360-236-3330. 

D. Immediately report spills or discharges of oils or hazardous materials to the Ecology 
regional office and to the Washington Emergency Management Division, 1-800-258-5990. 

G4. BYPASS PROHIBITED  
The intentional bypass of stormwater from all or any portion of a stormwater treatment 
BMP whenever the design capacity of the treatment BMP is not exceeded, is prohibited 
unless the following conditions are met: 

A. Bypass is:  (1) unavoidable to prevent loss of life, personal injury, or severe property 
damage; or (2) necessary to perform construction or maintenance-related activities 
essential to meet the requirements of the Clean Water Act (CWA); and 

B. There are no feasible alternatives to bypass, such as the use of auxiliary treatment 
facilities, retention of untreated stormwater, or maintenance during normal dry periods. 
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"Severe property damage" means substantial physical damage to property, damage to the 
treatment facilities which would cause them to become inoperable, or substantial and 
permanent loss of natural resources which can reasonably be expected to occur in the 
absence of a bypass. Severe property damage does not mean economic loss.  

G5. RIGHT OF ENTRY 
The Permittee shall allow an authorized representative of Ecology, upon the presentation of 
credentials and such other documents as may be required by law at reasonable times: 

A. To enter upon the Permittee's premises where a discharge is located or where any 
records must be kept under the terms and conditions of this permit; 

B. To have access to, and copy at reasonable cost and at reasonable times, any records that 
must be kept under the terms of the permit; 

C. To inspect at reasonable times any monitoring equipment or method of monitoring 
required in the permit; 

D. To inspect at reasonable times any collection, treatment, pollution management, or 
discharge facilities; and 

E. To sample at reasonable times any discharge of pollutants. 

G6. DUTY TO MITIGATE  
The Permittee shall take all reasonable steps to minimize or prevent any discharge in 
violation of this permit, which has a reasonable likelihood of adversely affecting human 
health or the environment. 

G7. PROPERTY RIGHTS 
 This permit does not convey any property rights of any sort, or any exclusive privilege. 

G8. COMPLIANCE WITH OTHER LAWS AND STATUTES  
Nothing in the permit shall be construed as excusing the Permittee from compliance with 
any other applicable federal, state, or local statutes, ordinances, or regulations. 

G9. MONITORING  
A. Representative Sampling:  Samples and measurements taken to meet the requirements 

of this permit shall be representative of the volume and nature of the monitored 
discharge, including representative sampling of any unusual discharge or discharge 
condition, including bypasses, upsets, and maintenance-related conditions affecting 
effluent quality. 

B. Records Retention:  The Permittee shall retain records of all monitoring information, 
including all calibration and maintenance records and all original recordings for 
continuous monitoring instrumentation, copies of all reports required by this permit, 
and records of all data used to complete the application for this permit, for a period of 
at least five years. This period of retention shall be extended during the course of any 
unresolved litigation regarding the discharge of pollutants by the Permittee or when 

RB-AR53243



Phase I Municipal Stormwater Permit 

 

_____________________________________________________________________________________________ 
January 17, 2007,  Page 62 of 73 
Modified June 17, 2009 
Modified September 1, 2010 
 

requested by Ecology. On request, monitoring data and analysis must be provided to 
Ecology. 

C. Recording of Results:  For each measurement or sample taken, the Permittee shall 
record the following information: (1) the date, exact place and time of sampling; (2) the 
individual who performed the sampling or measurement; (3) the dates the analyses 
were performed; (4) who performed the analyses; (5) the analytical techniques or 
methods used; and (6) the results of all analyses. 

D. Test Procedures:  All sampling and analytical methods used to meet the monitoring 
requirements specified in the approved stormwater management program shall conform 
to the Guidelines Establishing Test Procedures for the Analysis of Pollutants contained 
in 40 CFR Part 136, unless otherwise specified in this permit or approved in writing by 
Ecology. 

E. Flow Measurement:  Where flow measurements are required by other conditions of this 
Permit, appropriate flow measurement devices and methods consistent with accepted 
scientific practices shall be selected and used to ensure the accuracy and reliability of 
measurements of the volume of monitored discharges. The devices must be installed, 
calibrated, and maintained to ensure that the accuracy of the measurements are 
consistent with the accepted industry standard for that type of device. Frequency of 
calibration shall be in conformance with manufacturer's recommendations or at a 
minimum frequency of at least one calibration per year. Calibration records should be 
maintained for a minimum of three years. 

F. Lab Accreditation:  Where data collection is required by other conditions of this Permit, 
all monitoring data, except for flow, temperature, conductivity, pH, total residual 
chlorine, and other exceptions approved by Ecology, shall be prepared by a laboratory 
registered or accredited under the provisions of, Accreditation of Environmental 
Laboratories, Chapter 173-50 WAC. Soils and hazardous waste data are exempted from 
this requirement pending accreditation of laboratories for analysis of these media by 
Ecology. 

G. Additional Monitoring:  Ecology may establish specific monitoring requirements in 
addition to those contained in this permit by administrative order or permit 
modification. 

G10. REMOVED SUBSTANCES 
With the exception of decant from street waste vehicles, the Permittee must not allow 
collected screenings, grit, solids, sludges, filter backwash, or other pollutants removed in 
the course of treatment or control of stormwater to be resuspended or reintroduced to the 
storm sewer system or to waters of the state. Decant from street waste vehicles resulting 
from cleaning stormwater facilities may be reintroduced only when other practical means 
are not available and only in accordance with the Street Waste Disposal Guidelines in 
Appendix 6. 
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G11. SEVERABILITY 
The provisions of this permit are severable, and if any provision of this permit, or the 
application of any provision of this permit to any circumstance, is held invalid, the 
application of such provision to other circumstances, and the remainder of this permit shall 
not be affected thereby. 

G12. REVOCATION OF COVERAGE 
The director may terminate coverage under this General Permit in accordance with Chapter 
43.21B RCW and Chapter 173-226 WAC. Cases where coverage may be terminated 
include, but are not limited to the following: 

A. Violation of any term or condition of this general permit; 

B. Obtaining coverage under this general permit by misrepresentation or failure to disclose 
fully all relevant facts;   

C. A change in any condition that requires either a temporary or permanent reduction or 
elimination of the permitted discharge; 

D. A determination that the permitted activity endangers human health or the environment, 
or contributes significantly to water quality standards violations;   

E. Failure or refusal of the Permittee to allow entry as required in RCW 90.48.090;   

F. Nonpayment of permit fees assessed pursuant to RCW 90.48.465; 

Revocation of coverage under this general permit may be initiated by Ecology or requested 
by any interested person. 

G13. TRANSFER OF COVERAGE  
The director may require any discharger authorized by this general permit to apply for and 
obtain an individual permit in accordance with Chapter 43.21B RCW and Chapter 173-226 
WAC.  

G14. GENERAL PERMIT MODIFICATION AND REVOCATION 
This general permit may be modified, revoked and reissued, or terminated in accordance 
with the provisions of WAC 173-226-230. Grounds for modification, revocation and 
reissuance, or termination include, but are not limited to the following:    

A. A change occurs in the technology or practices for control or abatement of pollutants 
applicable to the category of dischargers covered under this general permit;  

B. Effluent limitation guidelines or standards are promulgated pursuant to the CWA or 
chapter 90.48RCW, for the category of dischargers covered under this general permit;  

C. A water quality management plan containing requirements applicable to the category of 
dischargers covered under this general permit is approved;  

D. Information is obtained which indicates that cumulative effects on the environment 
from dischargers covered under this general permit are unacceptable; or 
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E. Changes made to State law reference this permit.  

G15. REPORTING A CAUSE FOR MODIFICATION OR REVOCATION 
A Permittee who knows or has reason to believe that any activity has occurred or will occur 
which would constitute cause for modification or revocation and reissuance under 
Condition G12, G14, or 40 CFR 122.62 shall report such plans, or such information, to 
Ecology so that a decision can be made on whether action to modify, or revoke and reissue 
this permit will be required. Ecology may then require submission of a new or amended 
application. Submission of such application does not relieve the Permittee of the duty to 
comply with this permit until it is modified or reissued. 

G16. APPEALS  
A. The terms and conditions of this general permit, as they apply to the appropriate class 

of dischargers, are subject to appeal within thirty days of issuance of this general 
permit, in accordance with Chapter 43.21B RCW, and Chapter 173-226 WAC. 

B. The terms and conditions of this general permit, as they apply to an individual 
discharger, can be appealed, in accordance with Chapter 43.21B RCW, within thirty 
days of the effective date of coverage of that discharger. Consideration of an appeal of 
general permit coverage of an individual discharger is limited to the general permit's 
applicability or nonapplicability to that individual discharger. 

C. The appeal of general permit coverage of an individual discharger does not affect any 
other dischargers covered under this general permit. If the terms and conditions of this 
general permit are found to be inapplicable to any individual discharger(s), the matter 
shall be remanded to Ecology for consideration of issuance of an individual permit or 
permits. 

D. Modifications of this permit can be appealed in accordance with Chapter 43.21B RCW 
and Chapter 173-226 WAC. 

G17. PENALTIES 
40 CFR 122.41(a)(2) and (3), 40 CFR 122.41(j)(5), and 40 CFR 122.41(k)(2) are hereby 
incorporated into this permit by reference. 

G18. DUTY TO REAPPLY 
The Permittee shall apply for permit renewal at least 180 days prior to the specified 
expiration date of this permit.  

G19. CERTIFICATION AND SIGNATURE 

 All applications, reports, or information submitted to Ecology shall be signed and certified. 

A. All permit applications shall be signed by either a principal executive officer or ranking 
elected official. 
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B. All reports required by this permit and other information requested by Ecology shall be 
signed by a person described above or by a duly authorized representative of that 
person. A person is a duly authorized representative only if: 

1. The authorization is made in writing by a person described above and submitted to 
Ecology, and 

2. The authorization specifies either an individual or a position having responsibility 
for the overall development and implementation of the stormwater management 
program. (A duly authorized representative may thus be either a named individual 
or any individual occupying a named position.) 

C. Changes to authorization. If an authorization under General Condition G19.B.2 is no 
longer accurate because a different individual or position has responsibility for the 
overall development and implementation of the stormwater management program, a 
new authorization satisfying the requirements of General Condition G19.B.2 must be 
submitted to Ecology prior to or together with any reports, information, or applications 
to be signed by an authorized representative. 

D. Certification. Any person signing a document under this permit must make the 
following certification: 

"I certify under penalty of law, that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gathered and evaluated the information submitted. Based 
on my inquiry of the person or persons who manage the system or those persons 
directly responsible for gathering information, the information submitted is, to the best 
of my knowledge and belief, true, accurate, and complete. I am aware that there are 
significant penalties for submitting false information, including the possibility of fine 
and imprisonment for willful violations." 

G20. NON-COMPLIANCE NOTIFICATION 

In the event it is unable to comply with any of the terms and conditions of this permit, the 
Permittee must:  

A. Notify Ecology of the failure to comply with the permit terms and conditions in writing 
within 30 days of becoming aware that the non-compliance has occurred. The written 
notification to Ecology must include all of the following:  

1. A description of the non-compliance, including the reference(s). 

2. Beginning and ending dates of the non-compliance, or if the Permittee has not 
corrected the non-compliance, the anticipated date of correction. 

3. Steps taken or planned to reduce, eliminate, or prevent reoccurrence of the non-
compliance 

B. Take appropriate action to stop or correct the condition of non-compliance.  
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G21. UPSETS 

Permittees shall meet the conditions of 40 CFR 122.41(n) regarding “Upsets.”  The 
conditions are as follows:  

A.  Definition. “Upset” means an exceptional incident in which there is unintentional and 
temporary noncompliance with technology-based permit effluent limitations because of 
factors beyond the reasonable control of the Permittee. An upset does not include 
noncompliance to the extent caused by operational error, improperly designed treatment 
facilities, inadequate treatment facilities, lack of preventive maintenance, or careless or 
improper operation.  

B. Effect of an upset. An upset constitutes an affirmative defense to an action brought for 
noncompliance with such technology-based permit effluent limitations if the 
requirements of paragraph (C) of this condition are met. Any determination made 
during administrative review of claims that noncompliance was caused by upset, and 
before an action for noncompliance, will not constitute final administrative action 
subject to judicial review.  

C.  Conditions necessary for demonstration of upset. A Permittee who wishes to establish 
the affirmative defense of upset shall demonstrate, through properly signed 
contemporaneous operating logs, or other relevant evidence that:  

1.  An upset occurred and that the Permittee can identify the cause(s) of the upset;  

2.  The permitted facility was at the time being properly operated; and  

3.  The Permittee submitted notice of the upset as required in 40 CFR 
122.41(l)(6)(ii)(B) (24-hour notice of noncompliance). 

4.  The Permittee complied with any remedial measures required under 40 CFR 
122.41(d) (Duty to Mitigate). 

D.  Burden of proof. In any enforcement proceeding, the Permittee seeking to establish the 
occurrence of an upset has the burden of proof. 
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DEFINITIONS AND ACRONYMS  

“40 CFR” means Title 40 of the Code of Federal Regulations, which is the codification of the 
general and permanent rules published in the Federal Register by the executive departments 
and agencies of the federal government. 

“AKART” means All Known, Available and Reasonable methods of prevention, control and 
Treatment. See also State Water Pollution Control Act, Chapter 90.48.010 and 90.48.520 
RCW. 

“All Known, Available and Reasonable methods of prevention, control and Treatment” refers to 
the State Water Pollution Control Act, Chapter 90.48.010 and 90.48.520 RCW. 

“Applicable TMDL” means a TMDL which has been approved by EPA on or before the date 
permit coverage is granted. 

“Beneficial Uses” means uses of waters of the state, which include but are not limited to: use for 
domestic, stock watering, industrial, commercial, agricultural, irrigation, mining, fish and 
wildlife maintenance and enhancement, recreation, generation of electric power and 
preservation of environmental and aesthetic values, and all other uses compatible with the 
enjoyment of the public waters of the state. 

“Best Management Practices” are the schedules of activities, prohibitions of practices, 
maintenance procedures, and structural and/or managerial practices approved by Ecology 
that, when used singly or in combination, prevent or reduce the release of pollutants and 
other adverse impacts to waters of Washington State. 

“BMP” means Best Management Practice. 

“Bypass” means the diversion of stormwater from any portion of a stormwater treatment facility.  

“Certified Erosion and Sediment Control Lead” (CESCL) means an individual who is 
knowledgeable in the principles and practices of erosion and sediment control. The CESCL 
must have the skills to assess: the site conditions and construction activities that could impact 
the quality of stormwater; and the effectiveness of erosion and sediment control measures 
used to control the quality of stormwater discharges. The CESCL must have current 
certification through an approved erosion and sediment control training program that meets 
the minimum training standards established by Ecology.  

“CESCL” means Certified Erosion and Sediment Control Lead. 

“Component” or “Program Component" means the elements of the stormwater management 
program listed in Special Condition S5 Stormwater Management Program for Permittees or 
S6 Stormwater Management Program for Co-Permittees and Secondary Permittees.  
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“Co-Permittee” means an owner or operator of a municipal separate storm sewer that has co-
applied for permit coverage with another permittee, and that is only responsible for permit 
conditions relating to the discharge for which it is operator. See also 40 CFR 122.26(b)(1). 

“CWA” means the federal Clean Water Act (formerly referred to as the Federal Water Pollution 
Control Act or Federal Water Pollution Control Act Amendments of 1972) Pub.L. 92-500, as 
amended Pub. L. 95-217, Pub. L. 95-576, Pub. L. (6-483 and Pub. L. 97-117, 33 U.S.C. 1251 
et.seq. 

“Detailed Implementation Plan” means the formal TMDL implementation plan, also known as a 
Water Quality Improvement Plan. 

“DIP” means detailed implementation plan. 

“Director” means the Director of the Washington State Department of Ecology, or an authorized 
representative. 

 “Discharge” for the purpose of this permit, unless indicated otherwise, refers to discharges from 
municipal separate storm sewers of the Permittees. See also 40 CFR 122.2. 

“Entity” means a governmental body or a public or private organization. 

“General Permit” means a permit which covers multiple dischargers of a point source category 
within a designated geographical area, in lieu of individual permits being issued to each 
discharger. 

“Ground water” means water in a saturated zone or stratum beneath the surface of the land or 
below a surface water body. 

“Heavy equipment maintenance or storage yard” means an uncovered area where any heavy 
equipment, such as mowing equipment, excavators, dump trucks, backhoes, or bulldozers  
are washed or maintained, or where at least five pieces of heavy equipment are stored on a 
long term basis. 

“Hyperchlorinated” means water that contains more than 10 mg/Liter chlorine. 

“Illicit connection” means any man-made conveyance that is connected to a municipal separate 
storm sewer without a permit, excluding roof drains and other similar type connections. 
Examples include sanitary sewer connections, floor drains, channels, pipelines, conduits, 
inlets, or outlets that are connected directly to the municipal separate storm sewer system. 

“Illicit discharge” means any discharge to a municipal separate storm sewer that is not composed 
entirely of storm water except discharges pursuant to a NPDES permit (other than the 
NPDES permit for discharges from the municipal separate storm sewer) and discharges 
resulting from fire fighting activities.  
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“Industrial or Construction Activity” means manufacturing, processing or raw materials storage 
areas at an industrial plant; or clearing, grading and/or excavation. These activities are 
required to NPDES permit coverage in accordance with 40 CFR 122.26. 

“Integrated Pest Management (IPM)”  means a coordinated decision-making and action process 
that uses the most appropriate pest control methods and strategy in an environmentally and 
economically sound manner to meet agency programmatic pest management objectives. The 
elements of integrated pest management include: 

(a) Preventing pest problems;  
(b) Monitoring for the presence of pests and pest damage;  
(c) Establishing the density of the pest population, that may be set at zero, that can be 

tolerated or correlated with a damage level sufficient to warrant treatment of the 
problem based on health, public safety, economic, or aesthetic thresholds;  

(d) Treating pest problems to reduce populations below those levels established by 
damage thresholds using strategies that may include biological, cultural, mechanical, 
and chemical control methods and that must consider human health, ecological 
impact, feasibility, and cost-effectiveness; and  

(e) Evaluating the effects and efficacy of pest treatments.  

"Pest" means, but is not limited to, any insect, rodent, nematode, snail, slug, weed, and any form 
of plant or animal life or virus, except virus, bacteria, or other microorganisms on or in a 
living person or other animal or in or on processed food or beverages or pharmaceuticals, 
which is normally considered to be a pest, or which the director of the department of 
agriculture may declare to be a pest. 

“Large Municipal Separate Storm Sewer System (Large MS4)” means all municipal Separate 
Storm Sewers located in an incorporated place with a population of 250,000 or more, a 
County with unincorporated urbanized areas with a population of 250,000 or more according 
to the 1990 decennial census by the Bureau of Census. See also 40 CFR 122.26(b)(4). 

“Low Density Residential Land Use” means, for the purpose of permit section S8, one dwelling 
unit per 1-5 acres. 

“Low Impact Development” (LID) means a stormwater management and land development 
strategy applied at the parcel and subdivision scale that emphasizes conservation and use of 
on-site natural features integrated with engineered, small-scale hydrologic controls to more 
closely mimic pre-development hydrologic functions. 

“Major Municipal Separate Storm Sewer Outfall” means a municipal separate storm sewer 
outfall from a single pipe with an inside diameter of 36 inches or more, or its equivalent 
(discharge from a single conveyance other than circular pipe which is associated with a 
drainage area of more than 50 acres); or for municipal separate storm sewers that receive 
stormwater from lands zoned for industrial activity (based on comprehensive zoning plans or 
the equivalent), an outfall that discharges from a single pipe with an inside diameter of 12 
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inches or more or from its equivalent (discharge from other than a circular pipe associated 
with a drainage area of 12 acres or more). See also 40 CFR 122.26(b)(5). 

“Material Storage Facilities” means an uncovered area where bulk materials (liquid, solid, 
granular, etc.) are stored in piles, barrels, tanks, bins, crates, or other means. 

“MBAS” means Methylene Blue Activated Substances.  

“Methylene Blue Activated Substances” are anionic surfactants, including linear alkylate 
sulfonate and alkyl sulfate, which react with a chemical called methylene blue to form a blue-
chloroform-soluble complex; the intensity of color is proportional to concentration 

“Maximum Extent Practicable (MEP)” refers to paragraph 402(p)(3)(B)(iii) of the federal Clean 
Water Act which reads as follows: Permits for discharges from municipal storm sewers shall 
require controls to reduce the discharge of pollutants to the maximum extent practicable, 
including management practices, control techniques, and system, design, and engineering 
methods, and other such provisions as the Administrator or the State determines appropriate 
for the control of such pollutants. 

“Medium Municipal Separate Storm Sewer System (Medium MS4)” means all Municipal 
Separate Storm Sewers (MS3s) located in an incorporated place with a population of more 
than 100,000 but less than 250,000, or a county with unincorporated urbanized areas of more 
than 100,000 but less than 250,000 according to the 1990 decennial census by the Bureau of 
Census. See also 40 CFR 122.26(b)(7). 

“Municipal Separate Storm Sewer (MS3)” means a conveyance, or system of conveyances 
(including roads with drainage systems, municipal streets, catch basins, curbs, gutters, 
ditches, manmade channels, or storm drains):   

(a) owned or operated by a state, city, town, borough, county, parish, district, association, 
or other public body (created by or pursuant to State Law) having jurisdiction over 
disposal of wastes, storm water, or other wastes, including special districts under 
State Law such as a sewer district, flood control district or drainage district, or similar 
entity, or an Indian tribe or an authorized Indian tribal organization, or a designated 
and approved management agency under section 208 of the CWA that discharges to 
waters of the United States;  

(b) designed or used for collecting or conveying stormwater;  
(c) which is not a combined sewer; and  
(d) which is not part of a Publicly Owned Treatment Works (POTW) as defined at 40 

CFR 122.2 

“Municipal separate storm sewer system (MS4)” means all separate storm sewers that are 
defined as “large” or “medium” or “small” municipal separate storm sewer systems. See also 
40 CFR 122.26(b)(18) 
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“National Pollutant Discharge Elimination System (NPDES)” means the national program for 
issuing, modifying, revoking, and reissuing, terminating, monitoring and enforcing permits, 
and imposing and enforcing pretreatment requirements, under sections 307, 402, 318, and 
405 of the Federal Clean Water Act, for the discharge of pollutants to surface waters of the 
state from point sources. These permits are referred to as NPDES permits and, in Washington 
State, are administered by the Washington Department of Ecology. 

“Notice of Intent” means the application for, or a request for coverage under a General NPDES 
Permit pursuant to WAC 173-226-200.  

“NPDES” means National Pollutant Discharge Elimination System. 

“Outfall” means point source as defined by 40 CFR 122.2 at the point where a municipal 
separate storm sewer discharges to waters of the State and does not include open 
conveyances connecting two municipal separate storm sewers, or pipes, tunnels, or other 
conveyances which connect segments of the same stream or other waters of the State and are 
used to convey waters of the State.  

“Permittee” means any Primary Permittee, Co-Permittee, or Secondary Permittee unless 
specifically stated otherwise for a particular section of this permit. 

“Physically Interconnected” means that one municipal separate storm sewer is connected to a 
second municipal separate storm sewer in such a way that it allows for direct discharges to 
the second system. For example, the roads with drainage systems and municipal streets of 
one entity are physically connected directly to a municipal separate storm sewer belonging to 
another entity 

“Qualified Personnel” means staff members or contractors who have had professional training in 
the aspects of stormwater management for which they are responsible and are under the 
functional control of the Permittee. 

“RCW” means the Revised Code of Washington State. 

“Runoff” means water that travels across the land surface, or laterally through the soil near the 
land surface, and discharges to water bodies either directly or through a collection and 
conveyance system. Runoff includes stormwater and water from other sources that travels 
across the land surface. See also “Stormwater.” 

“Secondary Permittee” is an operator of municipal separate storm sewer which is not a city, town 
or county. Secondary Permittees include special purpose districts and other public entities 
identified in S1.D which operate municipal separate storm sewers. 

“Shared Waterbodies” means waterbodies, including downstream segments, lakes and estuaries, 
that receive discharges from more than one permittee.  
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“Significant contributor” means a discharge contributes a loading of pollutants considered to be 
sufficient to cause or exacerbate the deterioration of receiving water quality or instream 
habitat conditions. 

“Stormwater” means runoff during and following precipitation and snowmelt events, including 
surface runoff, drainage, and interflow. 

“Stormwater Associated with Industrial and Construction Activity” means the discharge from 
any conveyance which is used for collecting and conveying stormwater, which is directly 
related to manufacturing, processing or raw materials storage areas at an industrial plant, or 
associated with clearing grading and/or excavation, and is required to have an NPDES permit 
in accordance with 40 CFR 122.26. 

“Stormwater facilities regulated by the Permittee” means permanent stormwater treatment and 
flow control BMPs located in the geographic area covered by the permit and which are not 
owned by the Permittee, and are known by the permittee to discharge into municipal separate 
storm sewers owned or operated by the Permittee. 

“Stormwater Management Manual for Western Washington” means the 5-volume technical 
manual (Publication Nos. 05-10-029 through 05-10-033) published by Ecology in February 
2005. 

“Stormwater Management Program (SWMP)” means a set of actions and activities designed to 
reduce the discharge of pollutants from the regulated small MS4 to the maximum extent 
practicable and to protect water quality, and comprising the components listed in S5 or S6 of 
this Permit and any additional actions necessary to meet the requirements of applicable 
TMDLs. 

“Total Maximum Daily Load” (TMDL) means a water cleanup plan. A TMDL is a calculation of 
the maximum amount of a pollutant that a water body can receive and still meet water quality 
standards, and an allocation of that amount to the pollutant’s sources. A TMDL is the sum of 
the allowable loads of a single pollutant from all contributing point and nonpoint sources. 
The calculation must include a margin of safety to ensure that the water body can be used for 
the purposes the state has designated. The calculation must also account for seasonable 
variation in water quality. Water quality standards are set by states, territories, and tribes. 
They identify the uses for each water body, for example, drinking water supply, contact 
recreation (swimming), and aquatic life support (fishing), and the scientific criteria to support 
that use. The Clean Water Act, section 303, establishes the water quality standards and 
TMDL programs. 

“Urban/higher density rural sub-basins” means all areas within or proposed to be within the 
urban growth area (UGA),  or any sub-basin outside the UGA with 50% or more area 
comprised of lots less than 5 acres.  
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“Vehicle Maintenance or Storage Facility” means an uncovered area where any vehicles are 
regularly washed or maintained, or where at least 10 vehicles are stored. 

“Water Quality Standards” means Surface Water Quality Standards, Chapter 173-201A WAC, 
Ground Water Quality Standards, Chapter 173-200 WAC, and Sediment Management 
Standards, Chapter 173-204 WAC. 

“Waters of the state” includes those waters as defined as "waters of the United States" in 40 CFR 
Subpart 122.2 within the geographic boundaries of Washington State and "waters of the 
state" as defined in Chapter 90.48 RCW which includes lakes, rivers, ponds, streams, inland 
waters, underground waters, salt waters and all other surface waters and water courses within 
the jurisdiction of the State of Washington. 
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I.   INTRODUCTION 
 
This Fact Sheet accompanies the final draft NPDES and State Waste Discharge Permit 
for Discharges from Large and Medium Municipal Separate Storm Sewers (the Phase I 
Permit).  The Fact Sheet serves as the documentation of the legal, technical, and 
administrative decisions the Department of Ecology (Ecology) has made in the process of 
developing and issuing this permit. 
 
When issued, this permit will authorize the discharge of stormwater to waters of the State 
of Washington from municipal separate storm sewers that are owned or operated by the 
Permittees.  As required by paragraph 402(p)(3) of the Clean Water Act, discharges 
covered under this permit must effectively prohibit non-stormwater discharges into storm 
sewers that discharge to surface waters and must apply controls to reduce the discharge of 
pollutants to the Maximum Extent Practicable (MEP).  As authorized by RCW 90.48.030 
and RCW 90.48.162, Ecology is also taking action through the issuance of this permit to 
control impacts of stormwater discharges to all waters of Washington State, including 
ground waters, unless the discharges are authorized by another regulatory program. 
 
Discharges from agricultural runoff, irrigation return flows, process and non-process 
wastewaters from industrial activities, and stormwater runoff from areas served by 
combined sewer systems are not regulated directly by this permit.  These types of 
discharges may be regulated by local or other state requirements if they discharge to 
municipal separate storm sewers.  This permit authorizes the municipal separate storm 
sewer to discharges stormwater that comes from construction sites or industrial activities 
under certain conditions. 
 
II. PUBLIC INVOLVEMENT OPPORTUNITIES 
 

PUBLIC COMMENT PERIOD 
Ecology is soliciting public comment on the Draft Permit, Fact Sheet, and Notice of 
Intent until 5:00 p.m. on May 19, 2006.  Ecology welcomes all comments on these formal 
draft documents.  If possible, the following information should be included with your 
comments: 

• The specific language in the permit that is the subject of the comment.  Please 
include the page number and, where indicated, the line number. 

• The basis for the comment, and in particular the legal, technical, administrative, 
or other basis for the concern. 

• A suggested alternative to address the concern. 
Ecology will issue the final permit after it considers all public comments and makes final 
changes to the draft permit. 
 
Written comments should be sent to Phase1Comments@ecy.wa.gov or to: 

Municipal Stormwater Phase I Comment 
WA Department of Ecology 
Water Quality Program 
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PO Box 47696 
Olympia, WA 98504-7696 

 
Oral comments can be made by attending and testifying at the public hearing: 

Tuesday, May 2, 2006 1pm 
Tacoma 
Pierce County Library Administrative Center 
3005 112th Street East 

The hearing will provide the public with an opportunity to give formal comments on the 
proposed permit.  A short workshop with a question and answer session will precede the 
hearing.  
 
Ecology will host four general public workshops on the Draft Permit during the public 
comment period.  The purpose of the workshops is to explain the permit, to inform 
participants of how this draft of the permit has changed from the previous draft of the 
permit, and to answer questions. Ecology will not accept formal oral testimony or 
comments on the Draft Permit, Fact Sheet, or Notice of Intent at the public workshops.  
The public workshops on the Draft Permit will be held at the following locations, dates 
and times:  
 

 
Phase I and Phase II Western Washington General Workshops 

Date & Time: Location: 
Friday, March 31, 2006 

10 am – 4 pm 
 

Mount Vernon 
Skagit PUD #1 

1415 Freeway Drive 
Tuesday, April 4, 2006 

10 am – 4 pm 
 

Tacoma 
Pierce County Library Admin. Center 

3005 112 Street E 
Tuesday, April 11, 2006 

10 am – 4 pm 
Vancouver 

Water Resources Education Center 
Bruce Hagensen Community Room 

4600 SE Columbia Way 
Tuesday, April 18, 2006 

10 am – 3:30 pm 
Bellevue 

Lewis Creek Park Visitor Center 
5808 Lakemont Blvd 

 
 
Ecology will also hold two public workshops specifically for the public entities who are 
not cities, towns, or counties that may also be required to obtain coverage under this 
permit.  The list of Secondary Permittees who were sent notice of the availability of the 
draft permit and the workshops are listed in Appendix A to this Fact sheet.  Ecology will 
not accept formal oral testimony or comments on the Draft Permit, Fact Sheet, or Notice 
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of Intent at these workshops.  The purpose of the workshops is to explain the general 
permit, to go through the stormwater management program requirements for these 
entities, and to answer questions.  The public workshops for these entities will be held at 
the following locations, dates, and times: 

 
 
Secondary Permittee Workshops 

Date & Time Location 
Tuesday, March 14, 2006 

1 pm – 5 pm 
Ellensburg 

Hal Holmes Community Center 
209 North Ruby Street 

Tuesday, March 28, 2006 
1 pm – 5 pm 

Lacey 
Lacey Community Center 

6729 Pacific Ave SE 
 

Ecology will issue the final permit after receiving and considering all public comments.  
If public comments cause a substantial change in the permit conditions from the final 
draft permit, another public notice of draft and comment period may ensue.  Ecology 
expects to issue the final permits in the fall of 2006 and they will become effective 30 
days after issuance. A copy of the Notice of Issuance will be sent to all persons who 
submitted written comment or gave public testimony at the public hearings. 

When Ecology issues the final permit, the summary and response to comments will 
become part of the file on the permit and parties submitting comments will receive a 
notice on how to obtain copies of the final permit and Ecology’s response to comments.  
Comments and the resultant changes to the proposed permit will be summarized in an 
Appendix D to this Fact Sheet - Response to Comments. 
 

You may download copies of the draft permit documents and submit comments online at: 
http://www.ecy.wa.gov/programs/wq/stormwater/municipal/issue_permits.html. 

Direct questions about the workshops and requests for printed copies of the Draft Permit, 
Fact Sheet, and Notice of Intent to section secretaries Melinda Wilson at 
mewi461@ecy.wa.gov or Julie Robertson at jrob461@ecy.wa.gov or telephone either of 
them at (360) 407-6401. 

Questions about the Notice of Intent, the Draft Permit or Fact Sheet should be directed 
to Ann Wessel at (360) 407-6457 or awes461@ecy.wa.gov. 

 

Public Involvement Opportunities Prior to February 15, 2006 

 
On January 19, 1999 Ecology filed a Notice of Intent to reissue the NPDES and State 
Waster discharge general permits for discharges from large and medium MS4s.  An 
advisory committee including representatives from Phase I and Phase II cities and 
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counties, state and federal agencies, environmental groups, and the public was formed to 
assist Ecology with developing the revised permit.  The advisory committee met 7 times 
from June 1999 until June 2001 to provide input and discuss draft permit language. 
 
Concurrent with the advisory committee process for developing the draft Phase I permit, 
Ecology participated in the stormwater portion of the Tri-County Endangered Species 
Act (ESA) response process.  The Tri-County Model Conservation Program began in 
1998 and brought together local governments, environmental groups, and businesses in 
Snohomish, King, and Pierce Counties to address the habitat-related factors of salmon 
decline.  Recognizing the significant overlap between the CWA and ESA requirements to 
protect water quality, participants in the Tri-County process worked to develop consistent 
stormwater management requirements where possible. 
 
Substantial progress was made in developing a revised Phase I permit through the early 
advisory committee and Tri-County processes, however, in 2002 Ecology decided to 
postpone reissuance of the Phase I permit.  Resources were shifted towards a state wide 
permit for WSDOT, and the new EPA requirements for Phase II municipal stormwater 
permits. 
 
In response to legislative interest in the Phase II municipal stormwater permits, Ecology 
convened the Eastside and Westside stormwater advisory groups during the summer of 
2003 to advise and assist the development of the municipal stormwater permits.  Phase I 
permittees participated in the Westside Stormwater group. 
 
The Westside Stormwater Group (WSG) included representatives from local 
governments, state agencies, the environmental community, business, agriculture and the 
shellfish industry. The WSG met seven times from August to November 2003 and 
submitted a report on its findings to Ecology in early December, 2003. The WSG did not 
reach consensus on any specific issue but recommended a variety of administrative, legal, 
financial, and environmental considerations associated with alternative approaches to 
permitting.  The recommendations of the WSG, the Eastside stormwater advisory group, 
and recommendations from Ecology were all jointly published in a report to the State 
Legislature dated January 2004.  The report is available at: 
http://www.ecy.wa.gov/biblio/0410010.html. 

Ecology filed a Notice of Intent to issue the Phase I and Western Washington Phase II 
and the Washington Department of Transportation (WSDOT) municipal stormwater 
general NPDES permits in the State Register on June 22, 2004 (WSR 04-13-126).  In 
accordance with Washington’s Waste Discharge General Permit regulation, WAC 173-
226-130, the announcement:  

 
1. Provided notice of a preliminary determination to develop general permits, 
2. Requested comments as to whether a general permit or individual permits would 

be more appropriate for such discharges, and  
3. Provided an opportunity for interested or potentially affected parties to submit 

information on dischargers and discharges proposed to be covered under the 
permit as well as any other relevant information.  
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Ecology posted preliminary drafts of the Phase I and Phase II Municipal Stormwater 
Permits for Western Washington for public comment from May 16, 2005 through August 
19, 2005, and the preliminary draft of the WSDOT permit from December 19, 2005 
through February 21, 2006   The Phase I and II preliminary drafts invited comment on 
several topics in anticipation that the drafts would change. Ecology provided workshops 
in Tacoma, Everett, Bothell and Vancouver during this period to explain and compare the 
permits and answer questions.   Ecology reviewed and considered comments received as 
late as November 14, 2005 nearly three months after the close of the comment period in 
the development of the Draft Permits.  
 
Ecology received over a thousand pages of comments on the Western Washington Phase 
I and Phase II Stormwater Preliminary Draft Permits from associations, cities, counties, 
private organizations, ports, drainage districts and state, federal and tribal governments.  
All public comments received by Ecology on the Preliminary Drafts have been made 
available online.  Ecology has considered those comments and made multiple changes to 
the Final Draft Permit.   
 
 
III. BACKGROUND 
 
The Stormwater Problem 
 
Stormwater is the leading contributor to water quality pollution in our urban waterways.  
As urban areas grow, stormwater is also Washington’s fastest growing water quality 
problem.  Pollutants in or resulting from stormwater can cause a wide range of impacts. 
Some pollutants such as metals, oil and grease, and organic toxins are toxic to aquatic 
organisms if concentrations are high enough.  Sediments cause tissue abrasion and gill 
clogging in fish, they reduce light and impair algal growth, they smother fish spawning 
habitat and are transporters of other pollutants.  Nutrients accelerate eutrophication of 
lakes and ponds resulting in nuisance algal blooms, reduced clarity, odors and reduced 
drinking water quality.  Temperature sensitive fish and invertebrates cannot survive in 
overly warm water bodies. 
 
In addition, the large impervious surfaces in urban areas increase the quantity and peak 
flows of runoff, which in turn cause hydrologic impacts such as scoured streambed 
channels, in-stream sedimentation and loss of habitat.  Furthermore, because of the 
volume of runoff discharges, mass loads of pollutants in stormwater can be significant. 
 
Impacts from stormwater are highly site-specific and vary geographically due to 
differences in local land use conditions, hydrologic conditions, and the type of receiving 
water.  The following is a list of typical impacts caused by stormwater discharges: 
 

• Human Health: In general, untreated stormwater is unsafe. It contains toxic 
metals, organic compounds, and bacteria. Untreated stormwater is not safe for 
people to drink, and is not recommended for swimming. 
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• Salmon Habitat: In western Washington urban stormwater impairs streams that 
provide salmon habitat. Paved surfaces cause higher winter stormwater flows that 
erode stream channels, destroying spawning beds. Also, because more water 
flows away during the wet season, streams can lose summertime base flows, 
drying out habitat needed for salmon rearing. Over the past few years surveys of 
spawning adult Coho salmon in Seattle and Bellevue found that very high 
percentages of adult females (up to 90 percent) are dying before they spawn. 
Coho rely on runoff from the first significant rainfall events in the fall to move 
upstream. Although the precise causes of these acute die-offs are not yet known, 
stormwater pollution is likely to be involved. The problem is under active 
scientific investigation, and it appears to be widespread throughout urban streams 
in Puget Sound.1 

 
• Drinking Water: In some areas of Washington, notably Spokane County, and 

parts of Pierce and Clark counties, gravelly soils allow rapid infiltration of 
stormwater. Untreated stormwater discharging to the ground could contaminate 
aquifers that are used for drinking water. 

• Shellfish Industry:  The State’s multimillion shellfish industry is increasingly 
threatened by closures due to stormwater. 

• Degraded Water Bodies: Across Washington State, probably without exception, 
stream channels in urban and urbanizing areas have been drastically altered by 
changes in land cover resulting from residential, commercial and industrial land 
development.  Fish resources, and other beneficial uses, have been and will 
continue to be severely degraded, and in many cases permanently lost, due to the 
impacts of urban land development.   

  
There are many pollution sources that contaminate stormwater, including land use 
activities, operation and maintenance activities, illicit discharges and spills, atmospheric 
deposition, and vehicular traffic conditions.  Many of these sources are not under the 
direct control of the permittees that own or operate the storm sewers.   
 

 Common Pollutants in Stormwater and Some Potential Sources2

Pollutant  Potential Sources  
Lead  Motor Oil, Transmission Bearings, Gasoline3

Zinc  Motor Oil, Galvanized Roofing, Tire Wear, Down Spouts  

                                                 
1 Personal communication: Jamie Glasgow, Washington Trout, and Nathaniel Scholz, NOAA Fisheries, 
2003.  
 
2 Adapted from a number of sources: Novotny, V. and G. Chesters, 1981. Handbook of Nonpoint Pollution. Van 
Nostrand Reinhold Company, New York, p. 322. Galvin D. and R. Moore, 1982. Toxicants in Urban Runoff, 
METRO Toxicant Program, Report #2. METRO, Seattle, pp 3-89 - 3-92. PTI Environmental Services, 1991. 
Pollutants of concern in Puget Sound. Puget Sound Estuary Program, U.S. EPA, Seattle, pp 47-51. URS et al, 
1988. City of Puyallup, Stormwater Management Program. Technical Memorandum WQ-1: Stormwater Quality 
Issues. Table 1. 
3 Although lead is no longer an additive to gasoline, it is still present in trace amounts and remaining lead on the 
ground is picked up by stormwater runoff.  
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Cadmium  Tire Wear, Metal Plating, Batteries  
Copper  Brake Linings, Thrust Bearings, Bushings  
Chromium  Metal Plating, Rocker Arms, Crank Shafts, Brake Linings, 

Yellow Lane Strip Paint  
Arsenic  ASARCO Smelter, Fossil Fuel Combustion  
Bacterial/Viral  
Agents  

Domestic Animals, Septic Systems, Animal & Manure 
Transport  

Oil & Grease  Motor Vehicles, Illegal Disposal of Used Oil  
Organic Toxins  Pesticides, Combustion Products, Petroleum Products, Paints & 

Preservatives, Plasticizers, Solvents  
Sediments  Construction Sites, Stream Channel Erosion, Poorly Vegetated 

Lands, Slope Failure, Vehicular Deposition  
Nutrients  Sediments, Fertilizers, Domestic Animals, Septic Systems, 

Vegetative Matter  
Heat  Pavement Runoff, Loss of Shading Along Streams  

Oxygen Demanding 
Organics  

Vegetative Matter, Petroleum Products  

 
 
 
Characterization of Stormwater  
 
Hydraulic impacts and the characterization of pollutants vary but can be generalized by 
land uses such as residential, commercial, industrial and open space.4  In general, the wet 
season’s first flush rains carry the most pollutants to receiving waters and the wettest 
months are October through May.  For the geographic areas covered by the permit, data 
taken from 1948 to 1986 show an average range between 80 and 100 storm events per 
year with storm events defined as precipitation greater than .1 inches/day5.  In addition, 
the following 18-year (1980 – 1997) average annual precipitation rates are noted:  
 
Table 3:  Average annual precipitation for permitted areas in western Washington 
Urban Area of Coverage Average Annual Precipitation* 
Bellingham Urban Area     36 inches 
Bremerton Urban Area 52 inches 
Longview/Kelso Urban Area 46 inches 
Marysville Urban Area (Everett data used) 37 inches 
Mount Vernon Urban Area 32 inches 
Olympia/Lacey Urban Area 51 inches 
Seattle Urban Area  35 – 39  inches 
 Everett Urban Area  37 inches 
Tacoma Urban Area  37 – 39  inches 

                                                 
4 Pitt et al 2004, The National Stormwater Quality Database, http://www.cwp.org
5 Perrich, Jerry P.E. 1992. ESE National Precipitation Databook, Cahners Pub. 
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Vancouver Urban Area 39 inches 
*Source: Western Regional Climate Center, wrcc@dri.edu  
 
Data characterizing the quality of stormwater discharges has been collected and analyzed 
in Oregon.  The rainfall patterns and land cover characteristics in Oregon are sufficiently 
similar to Washington to provide an indication of the general quality of stormwater 
discharges in Washington.  The following table shows the mean of the “event mean 
concentrations” (EMCs) of common stormwater pollutants for different land use 
categories.6   The EMC is defined as the total constituent mass discharge divided by the 
total runoff volume.  EMCs are typically based on flow weighted composite samples.  
Total phosphorus is presented for comparative purposes only, since phosphorous 
concentrations were not found to be consistent among similar land use stations.  Total 
phosphorous concentrations may be more affected by soil type than by land use.  
 

Oregon Urban Runoff Water Quality Data 
Land Uses Mean Concentrations for Selected Pollutants 

Land Use TSS 
mg/l 

Total Cu 
mg/l 

Total Zn 
mg/l 

Dissolved Cu 
mg/l 

Total P 
mg/l 

In-pipe 
Industrial 

194 0.053 0.629 0.009 0.633 

Instream 
Industrial 

102 0.024 0.274 0.007 0.509 

Transportation 169 0.035 0.236 0.008 0.376 
Commercial  92 0.032 0.168 0.009 0.391 
Residential 64 0.014 0.108 0.006 0.365 
Open 58 0.004 0.025 0.004 0.166 
 
 
Another important source of information about stormwater quality is the National 
Stormwater Quality Database (NSQD).7  The NSQD collected and evaluated data from a 
representative number of municipal stormwater permit holders.  To date it is the largest 
urban stormwater database ever developed.   
 
Notable observations from the NSQD include the following: 
• Preliminary statistical analyses found significant differences among land use categories 
for all pollutants. This is notable because National Urban Runoff Program (NURP) 
findings showed no significant differences in urban runoff concentrations as a function of 
common urban land uses (EPA, 1983). 
• Freeway locations generally had the highest median values, except for phosphorus,  
nitrates, fecal coliforms, and zinc. 
• The industrial sites had the highest reported zinc concentrations. 
                                                 
6 Strecker et al. 1997. Analysis of Oregon Urban Runoff Water Quality Monitoring Data Collected from 
1990 to 1996, prepared for the Oregon Association of Clean Water Agencies, Table 3-2.   
7 Pitt et al 2004, The National Stormwater Quality Database, 
http://www.cwp.org/NPDES_research_report.pdf
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• The Total Kjeldahl Nitrogen (TKN), copper, lead, and zinc observations are lowest for 
open space areas. 
• Lead concentrations, as expected, have dropped by an order of magnitude over the last 
20 years, largely assumed to be the result of instituting unleaded gasoline regulations. 
• Sediment and heavy metal concentrations appear to have declined across all land uses. 
Further analysisis required to determine whether the decline is statistically significant. 
Reasons for the decline maybe related to sample collection locations. 
• Nutrient concentrations are relatively similar between the two data sets (NSQD and 
NURP). 
 
 The following tables from the NSQD are provided to give an indication of the general 
quality of stormwater discharges for a broader range of parameters than the Oregon data 
set. 
 
MEDIAN Values and EMCs for Selected Parameters in the NSQD, Version 1.0 
Parameter Overall Residential Commercial Industrial Freeways Open 

Space 
Area 
(acres) 

56 57.3 38.8 39 1.6 73.5

% Imperv. 54.3  37 83 75 80  2
Precip. 
Depth (in) 

0.47  0.46 0.39 0.49 0.54  0.48

TSS (mg/L)  58  48  43 77 99  51
BOD5 
(mg/L)  

8.6 9 11.9 9 8 4.2

COD 
(mg/L)  

53 55 63 60 100 21

Fecal 
Coliform 
(mpn/100 
mL)  

5081 7750 4500 2500 1700 3100

NH3 (mg/L)  0.44 0.31 0.5 0.5 1.07 0.3
N02+NO3 
(mg/L)  

0.6 0.6 0.6 0.7 0.3 0.6

Nitrogen, 
Total 
Kjeldahl 
(mg/L)  

1.4 1.4 1.6 1.4 2 0.6

Phos., 
filtered 
(mg/L)  

0.12 0.17 0.11 0.11 0.2 0.08

Phos., 
total 
(mg/L)  

0.27 0.3 0.22 0.26 0.25 0.25

Cd, total 
(ug/L)  

1 0.5 0.9 2 1 0.5

Cd, filtered 
(ug/L)  

0.5 ND 0.3 0.6 0.68 ND

Cu, total 
(ug/L)  

16 12 17 22 35 5.3

Cu, filtered 
(ug/L)  

8 7 7.6 8 10.9 ND
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Pb, total 
(ug/L)  

16 12 18 25 25 5

Pb, filtered 
(ug/L)  

3 3 5 5 1.8 ND

Ni, total 
(ug/l)  

8 5.4 7 16 9 ND

Ni, filtered 
(ug/L)  

4 2 3 5 4 ND

Zn, total 
(ug/L)  

116 73 150 210 200 39

Zn, filtered 
(ug/L)  

52 33 59 112 51 ND

ND = not detected, or insufficient data to present as a median value. 
 
 
 
 
 

 
Summary of Selected Organic Information 

 
 Methylene 

- 
chloride 
(ug/L) 

Bis (2- 
ethylhexyl)
phthalate 
(ug/L) 
 

Di-n-
butyl 
phthalate
(ug/L) 

Fluor-
anthene
(ug/L) 
 

Phen-
anthrene
(ug/L) 
 

Pyrene 
(ug/L) 
 

Diazinon
(ug/L) 
 

2, 4-D 
(ug/L)
 

Number of 
observations  

251 250 93 259 233 249  79 101

% of 
samples 
above 
detection  

36 30 16 19 13 14 22 35

Median of 
detected 
values  

11.2 9.5 0.8 6 3.95 5.2 0.06 3

Coefficient 
of 
variation  

0.77  1.13 1.03 1.31 1.00 1.24  1.9 0.86

 
 
Controlling Stormwater Discharges 
 
Stormwater quality is difficult to manage because discharges are not continuous, highly 
predictable events.  Rather, discharges are intermittent and weather-dependent in nature 
(i.e., rainfall and snowmelt).  There is a wide range of pollutants in stormwater, and 
concentrations vary depending on storm events.  Further difficulty in controlling 
municipal stormwater discharges comes from the large number of outfalls where 
stormwater is being discharged (hundreds or even thousands of outfalls within a city are 
typical).  These features of stormwater runoff make it difficult to apply conventional end-
of-pipe treatment options to existing discharges.   
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Three basic control strategies exist for stormwater.  First, prevent pollutants from coming 
into contact with stormwater by using source control best management practices (BMPs).  
Second apply treatment BMPs prior to discharge to surface or ground waters to reduce 
pollutants in the discharge.   Third, control the flow rate of stormwater through flow 
control BMPs.       
 
Source control BMPs include activities as diverse as changing vehicle and equipment 
maintenance activities to prevent the leaking of oil or other fluids; landscape design, 
installation, and maintenance to minimize stormwater runoff; product replacement or 
substitution (e.g., replace galvanized downspouts that are sources of zinc contamination 
with downspouts that are coated with non-polluting materials); land use zoning to reduce 
the intensity or character of urbanization in sensitive watersheds;  minimizing the 
removal of forests and native vegetation; covering up materials that are stored outside 
and exposed to rainfall and runoff; and prohibiting or restricting the use of certain 
chemicals that are causing a pollution problem (e.g., pesticides or phosphorus in 
watersheds that drain to lakes).  Source control BMPs can be very effective in preventing 
stormwater contamination.   
 
Treatment BMPs include ponds, swales, filtration, and infiltration devices that are 
designed to capture runoff and treat it using physical, biological, and/or chemical 
processes.  The effectiveness and feasibility of treatment BMPs is variable, subject to 
some debate, and much remains to be learned.   
 
Flow control BMPs are usually detention (controlled release rates) or retention 
(infiltration to the ground) ponds.  Flow control is necessary to prevent accelerated 
stream channel erosion or to protect wetlands from changes in water elevations. 
 
In summary, the complexity inherent in stormwater discharges and the difficulty of 
controlling such discharges means that it will take many years to fully implement a 
program which adequately mitigates or prevents their adverse environmental impacts. 
 
Limitations of the Permit in Protecting Water Quality 
 
In developing this permit, Ecology recognizes that permits alone cannot prevent all 
stormwater impacts and preserve natural resources and their associated beneficial uses.  
For multiple reasons, the cumulative impact of unregulated stormwater will continue to 
contribute to water quality degradation.  
 
Ecology is required to implement the federal Clean Water Act and state Water Pollution 
Control Act.  Ecology has developed this draft permit within the framework created by 
these statutes and has described a Stormwater Management Program designed to meet 
state and federal requirements.  In this Fact Sheet, Ecology has documented the rationale 
for many of the proposed permit requirements.  The permit does not address all urban 
stormwater management needs and will not prevent all stormwater impacts.  Citizens and 
state and local governments will need to work together to implement other actions to 
protect our water bodies. 
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Laws and Regulations 
 
Federal Clean Water Act 
The federal Clean Water Act (CWA, 1972, and later modifications, 1977, 1981, and 
1987) established water quality goals for the navigable (surface) waters of the United 
States.  One of the mechanisms for achieving the goals of the CWA is the National 
Pollutant Discharge Elimination System (NPDES) permitting program.  In Washington, 
the department of Ecology has been delegated authority to administer the NPDES permit 
program for most dischargers including most municipal stormwater discharges.  Chapter 
90.48 RCW defines Ecology's authority and obligations in administering the NPDES 
permit program. 
 
Amendments to the Clean Water Act in 1987 established new statutory requirements to 
control industrial and municipal stormwater discharges to waters of the United States.  
Waters of the United States include most surface water bodies and ground waters that are 
hydrologically connected to surface waters (See discussion in this Fact Sheet under 
Special Condition S2 - Authorized Discharges).  Municipalities with separate storm 
sewers serving populations of 100,000 or greater are required to have a National Pollutant 
Discharge Elimination System (NPDES) permit to discharge stormwater.  Municipalities 
with populations of 250,000 or more are defined as "large" while those with populations 
between 100,000 and 250,000 are defined as "medium" municipalities. Under the Act the 
permit requirements for discharges from municipal separate storm sewer systems are: 

“Municipal Discharge. – Permits for discharges from municipal storm sewers -  
(i) may be issued on a system- or jurisdiction-wide basis;  
(ii) shall include a requirement to effectively prohibit non-stormwater discharges 
into the storm sewers; and  
(iii) shall require controls to reduce the discharge of pollutants to the maximum 
extent practicable, including management practices, control techniques and 
system, design and engineering methods, and such other provisions as the 
Administrator or the State determines appropriate for the control of such 
pollutants.” (33 U.S.C. §1342 (p)(3)(B)) 

 
For municipal stormwater discharges, Congress phased in the NPDES permitting 
requirements. Phase I included medium and large municipalities.  Municipalities with 
populations of 250,000 or more are defined as "large" while those with populations 
between 100,000 and 250,000 are defined as "medium" municipalities.  In 1990 the EPA 
promulgated the phase I regulations.   
 
In the 1987 CWA amendments Congress directed EPA to study remaining sources of 
stormwater discharges and propose regulations, based on the study, to designate and 
control other stormwater sources. These regulations which are commonly known as the 
phase II stormwater regulations were adopted by the EPA in December 1999. The Phase 
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II rule extends coverage of the (NPDES) program to certain “small” municipal separate 
stormwater sewer systems (MS4s). 
 
EPA Rules 
U.S. EPA implementing regulations define the term "municipality" to mean incorporated 
cities and unincorporated counties that have sufficient population in a Census Bureau 
designated urbanized area to meet the population thresholds.  In addition, other public 
entities (excluding incorporated cities) regardless of their size, that own and operate 
storm sewer systems located within the municipalities that meet the population thresholds 
are also required to be covered under the permit program.  Examples of other publicly-
owned storm sewer systems include state highway systems, ports, drainage districts, and 
flood control districts located within named municipalities.   
 
Recognizing the complexity of controlling stormwater, Congress and the U.S. EPA have 
established a regulatory framework for municipal stormwater discharges that is very 
different from traditional NPDES permit programs.  Some of the key provisions of the 
stormwater rule that reflect these differences are: 
 

• Permits are to require the implementation of stormwater management programs 
rather than establishing numeric effluent standards for stormwater discharges (40 
CFR 122.26(d)(2)(iv)). 

• Permits are to cover a large geographic area rather than individual "facilities."  
Within a permit coverage area there will be hundreds or even thousands of 
individual outfalls discharging stormwater (40 CFR 122.26(a)(3)).   

• Flexibility that allows permittees to first focus their resources on the highest 
priority problems (40 CFR 122.26(d)(2)(iv)). 

• A watershed approach is allowed, even encouraged, to comprehensively manage 
stormwater (40 CFR 122.26(a)(3) & (d)(2)(iv)). 

• Pollution prevention is emphasized with some provisions requiring eliminating or 
controlling pollutants at their source and by requiring permittees to assess 
potential future impacts due to population growth and other factors (40 CFR 
122.26(d)(2)(iv)(B) & (d)(1)(iii)). 

 
EPA rules for discharges from large and medium MS4s establish a two part application 
process, but did not establish actual permit requirements.  EPA deliberately allowed the 
permitting authority flexibility to establish permit requirements that are appropriate for 
the local area under regulation. 
 
Chapter 90.48 Revised Code of Washington (RCW) - The Water Pollution Control Act 
and Implementing Regulations 
 
Along with requirements in federal law, there are state law requirements for the control 
of pollution.  RCW 90.48.010 establishes “the public policy of  the state of Washington 
(is) to maintain the highest possible standards to insure the purity of all waters of the state 
consistent with public health and public enjoyment thereof, the propagation and 
protection of wild life, birds, game, fish and other aquatic life, and the industrial 
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development of the state, and to that end require the use of all known available and 
reasonable methods by industries and others to prevent and control the pollution of the 
waters of the state of Washington.” 
 
Both the terms “pollution” and “waters of the state” are defined in RCW 90.48.020.  The 
term “all known available and reasonable methods” is not defined in state law and has 
been left up to Ecology to define.  
 
Under State Law, a permit is required to discharge pollutants or waste materials to waters 
of the state (RCW 90.48.162).  An application is required to obtain a discharge permit, 
and Ecology has an obligation to investigate the application and determine whether the 
use of public waters for the waste disposal will pollute state waters in violation of the 
public policy of the state (RCW 90.48.170).  A discharge permit must be issued unless 
Ecology finds the disposal of waste materials will pollute the waters of the state in 
violation of the public policy (RCW 90.48.180).    
 
In 1987 the State Legislature passed into law RCW 90.48.520.  When issuing or 
renewing state and federal wastewater discharge permits Ecology is required to review 
the applicant's operations and incorporate permit conditions which require all known, 
available, and reasonable methods to control toxicants in the applicant's wastewater.  The 
discharge of toxicants which would violate any water quality standard, including toxicant 
standards, sediment criteria, and dilution zone criteria shall not be allowed. (RCW 
90.48.520) 
  
RCW 90.48.035 grants Ecology authority to adopt standards for the quality of waters of 
the state.  Ecology has adopted the following standards: Ch. 173-200 WAC Ground 
Water Quality Standards; Ch. 173-201A WAC Water Quality Standards for Surface 
Waters; and Ch. 173-204 WAC Sediment Management Standards.  These standards 
generally require that permits issued by Ecology ensure standards are not violated, or a 
compliance schedule be in place to bring discharges into compliance. 
 
The Waste Discharge General Permit Program regulation, Chapter 173-226 WAC, 
establishes a general permit program applicable to the discharge of pollutants, wastes, 
and other materials to waters of the state.  One of the requirements (WAC 173-226-110) 
for issuing a general permit under the NPDES permit program is the preparation of a 
draft permit and an accompanying fact sheet. 
 
 
IV. DIFFERENCES BETWEEN THE 1995 PERMITS AND THIS PERMIT 
 
The first permits issued to cover discharges from large and medium municipal separate 
storm sewer systems were issued on a watershed basis.  Ecology’s intention was to set up 
a permitting framework that would encourage coordinated stormwater management 
throughout a watershed, and could be integrated into Ecology’s watershed approach to 
water quality management.  Ecology has not reissued watershed based permits.  Ecology 
has found that we did not have resources to support watershed based stormwater 
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permitting, and that watershed based priorities and actions can be integrated into a single 
general permit for large and medium municipal separate stormwater discharges. 
 
The EPA stormwater rules for Phase I envisioned a process where municipal stormwater 
management programs are reviewed and approved by the permitting agency before 
permits are issued.  The previously issued permits established a definition of a 
stormwater management program, and set deadlines and compliance schedules for 
stormwater management program approvals during the term of the permits.  This general 
permit does not follow either the EPA approach or the approach followed in the 1995 
permits.  Instead, the stormwater management program requirements are established in 
the permit.  This approach defines up front, as part of the permit development and 
issuance process, the minimum acceptable elements of a stormwater program. The 
advantages of this approach are that it satisfies the public involvement requirements of 
both the federal and state clean water acts and ensures that the federal requirement to 
control pollutants to the maximum extent practicable is met. It also requires considerably 
fewer staff resources for Ecology to administer. An advantage for permittees and the 
public of this approach is the permit requirements are known at the time of permit 
issuance and not left to be determined later through iterative review and approval of 
individual stormwater management programs.   A disadvantage to this approach is that it 
provides less flexibility to tailor local stormwater programs to reflect local priorities and 
needs.  
 
V. RELATIONSHIP TO OTHER STORMWATER PERMITS  
 
In addition to requiring permits for discharges from large and medium municipal separate 
storm sewers, EPA stormwater regulations establish permit requirements for industrial 
stormwater, construction sites, and small municipal separate storm sewers (Phase II).   
 

Industrial Stormwater General Permit  
 

The federal stormwater regulations envision that Ecology and the municipal 
permittees will cooperate to develop programs to monitor and control pollutants 
in stormwater discharges to municipal storm sewers from industrial facilities.  A 
wide range of industrial facilities listed at 40 CFR 122.26(b)(14) must obtain an 
NPDES permit from Ecology if they discharge to surface waters or to municipal 
separate storm sewers which drain to surface waters.  Under 40 CFR 
122.26(d)(2)(iv)(C), municipal permittees are to establish a program to monitor 
and control discharges from industrial facilities that the permittees determine are 
contributing a substantial pollutant loading to municipal separate storm sewers.  
In the preamble to the federal phase I stormwater regulations U.S. EPA clearly 
states its position on the dual responsibility for controlling stormwater discharges 
associated with industrial activity: 

 
  "Although today's rule will require industrial discharges through 

municipal separate storm sewers to be covered by separate permit, EPA 
still believes that municipal operators of large and medium municipal 
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systems have an important role in source identification, and the 
development of pollution controls for industries that discharge storm water 
through municipal separate storm sewer systems is appropriate.  Under the 
CWA (Clean Water Act), large and medium municipalities are responsible 
for reducing pollutants in discharges from municipal separate storm 
sewers to the maximum extent practicable.  Because stormwater from 
industrial facilities may be a major contributor of pollutants to municipal 
separate storm sewer systems, municipalities are obligated to develop 
controls for stormwater discharges associated with industrial activity 
through their system in their stormwater management program."8

 
Construction Stormwater General Permit 
 
Under this permit, permittees must adopt and implement control discharges from 
construction sites into their MS4, including sites regulated under the construction 
stormwater general permit. 
 
 
WSDOT Permit 
 
Instead of separate coverages under this permit and the Small Municipal (Phase 
II) NPDES permit, WSDOT and Ecology decided to cover discharges from state 
highways and other WSDOT facilities under a single stormwater permit.   
 
The proposed WSDOT permit includes provisions requiring control of runoff 
from new development, redevelopment and construction sites that are consistent 
with the requirement in this permit, although tailored to highway construction.  
Ecology has worked with WSDOT during the development of the Highway 
Runoff Manual (HRM) to ensure that the HRM, together with conditions in the 
WSDOT permit, will provide a level of control equivalent to the Ecology 
Stormwater Management Manual for Western Washington.   
 
WSDOT stormwater conveyances frequently interconnect with municipal MS4s 
covered under this permit.  It will be necessary for WSDOT and permittees 
covered under this permit to work together to control illicit discharges, and 
respond to spills and dumping.   

 
Small Municipal Stormwater (Phase II) Permit 
 
The Western Washington NPDES permit for small municipal separate storm 
sewer systems (MS4s) is being issued at the same time as this permit.  Small 
MS4s are part of EPA Phase II stormwater regulatory program.  Many of the 
Phase II municipalities are located in the counties regulated under this permit.  
They share basins with the permittees covered under this permit, have 

                                                 
    8 U.S. EPA, Federal Register, Vol.55, No. 222; November 16, 1990; p. 48090. 
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interconnected conveyance systems and discharge into many of the same water 
bodies. 
 
Wherever possible, the requirements of this permit have been coordinated with 
the requirements of the Western Washington and Eastern Washington Phase II 
permits.  All permits include similar approaches to compliance with standards, 
TMDL implementation, and implementation of Ecology’s applicable regional 
Stormwater Management Manual.  Some elements of the stormwater management 
programs for the permits are similar.  Successful implementation of stormwater 
management programs in areas where conveyance systems are interconnected or 
discharges go to the same water body will require coordination.  Ecology has 
established expectations in this permit and the Phase II permit for future 
coordination of monitoring efforts.  Ecology recommends that all municipal 
stormwater permittees, large, medium and small municipalities, jointly engage in 
basin planning in shared basins. 

 
 
VI. EXPLANATION OF PERMIT CONDITIONS 
 
Summary 
 
This municipal stormwater NPDES permit requires the development and implementation 
of a stormwater management program for municipal separate storm sewers owned or 
operated by the permittees.  Implementation of the stormwater management program 
required under this permit constitutes reduction of pollutants to the maximum extent 
practicable (MEP) during the life of the permit, as required in section 402(p)(3)(B) of the 
federal Clean Water Act. 
 
The conditions defining the stormwater management program requirements are based on 
U.S. EPA regulations for the municipal stormwater permit program (CFR title 40, 
§122.26), the stormwater elements of the Puget Sound Water Quality Management Plan, 
the State Water Pollution Control Act, Chapter 90.48 RCW and the annual reports 
submitted by the permittees under the previous municipal stormwater permit. 
 
S1 - Permit Coverage and Permittees  
 
This section defines the area covered under this permit, defines entities that are to be 
covered under the permit, and explains how to obtain permit coverage.   
 
The permit covers discharges from large and medium Municipal Separate Storm Sewer 
Systems (MS4s), as defined by EPA at 40 CFR 122.26(b)(4) and (7).  Large MS4s are 
defined as all Municipal Separate Storm Sewers (MS3s) located in either: an incorporated 
city with a population over 250,000 in the 1990 census; or a county with a population 
over 250,000 in the unincorporated portion of the county that falls within an urbanized 
area, as defined in the 1990 census.  The definition of a Medium MS4s is basically the 
same, with a population threshold of more than 100,000 and up to 250,000 people.   
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MS3s are defined at 40 CFR 122.26(b)(8).  Essentially, MS3s are all publicly owned or 
operated conveyances, located in a place that meets the criteria for a Large or Medium 
MS4.  This includes conveyances owned or operated by public entities such as flood 
control or drainage districts, ports, universities, and other special districts established 
under state law.  Conveyances are broadly defined to include roads with drainage 
systems, municipal streets, catch basins, curbs, gutters, ditches, man-made channels, or 
storm drains.  

 
MS3s owned or operated by Washington State Department of Transportation (WSDOT) 
are not covered under this permit because they will be covered under a separate permit. 
 
The permittees listed in Special Condition S1.B. are the municipalities and that are 
required to obtain a permit in accordance with 40 CFR 122.26(b)(4) and (b)(7).  The 
municipalities named as permittees for this general permit are Seattle, Tacoma, King 
County, Snohomish County, Pierce County and Clark County.  In accordance with 
special condition S10 of the previous Municipal Stormwater permits, and WAC 173-226-
220, all permittees named in S2.A reapplied and therefore continue coverage under this 
permit. 
 
King County Department of Metropolitan Services (METRO) co-applied for permit 
coverage in the City of Seattle and is covered as a co-permittee with the City of Seattle.  
King County owns and operates stormwater conveyances in the City of Seattle that were 
constructed to separate stormwater flows from sanitary sewer lines.  King County 
Department of Metropolitan Services (METRO) reapplied in accordance with Special 
Condition S10 and WAC 173-226-220.   
 
EPA stormwater regulations issued in 1999 limit the Phase I municipal stormwater permit 
requirement to municipalities that met the population trigger for large and medium 
municipalities in the 1990 census (40 CFR 122.26.(b)(4)(i) and (b)(7)(i)).   All other 
municipalities that require permit coverage shall be covered under the Phase II municipal 
stormwater permit program. 
 
Discharges from publicly owned or operated Municipal Separate Storm Sewers (MS3s), 
located within the cities and counties named as permittees under this permit, are also 
required to have permit coverage.  This requirement applies to special districts such as 
ports, universities, drainage districts and flood control districts.  Ecology recognizes that 
there are special districts which need a permit but did not submit application materials, or 
participate with another permittee as a co-applicant (see permit definitions). Paragraph 
S1.D identifies this group of permittees and calls them secondary permittees.  The 
Secondary Permitee class is designed to capture all those entities that own or operate a 
Municipal Separate Storm Sewer System (MS4) subject to permit requirements as 
defined at 40CFR122.26(a) that are not Cities or Counties.   This term is used because 
this category of permittees generally lacks the legal authority to fully comply with the 
requirements applicable to the named municipal permittees.  For example, secondary 
permittees generally do not have the authority to regulate new development, or to enforce 
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against illicit discharges.  This permit establishes an application process and stormwater 
management program for secondary permittees.  
 
To comply with the requirements of Ch. 173-226 WAC, the General Permit Rule, it is 
necessary for entities to submit an application that contains the information specified in 
WAC 173-226-200.  The Notice of Intent (NOI) is the official permit application 
document required to request coverage under these general permits and is included in this 
permit.   
 
 
S2 - Authorized Discharges  
 
This section of the permit authorizes the discharge of stormwater from municipal separate 
storm sewers, owned or operated by the permittees, to waters of the state, subject to 
certain limitations.  Consistent with the federal rules, direct discharges to surface waters 
from privately owned or operated storm drains are not regulated by this permit. 
  
S2.A.1 - Discharges into and from municipal separate storm sewers owned or operated by 
permittees must be in compliance with the terms and conditions of the permit. 
 
S2.A.2. - Discharges from new municipal separate storm sewers, constructed by the 
permittee after the issuance date of this permit, are authorized, provided those discharges 
have received all applicable state and local permits, including compliance with the State 
Environmental Policy Act (SEPA).  The control measures required under the permits are 
area-wide and will apply to any future discharges from the municipal storm sewer 
systems regulated under this permit. 
 
S2.A.3. - Ecology is issuing this permit under joint federal and state authorities.  Under 
the federal Clean Water Act permits are required for point source discharges of pollutants 
to waters of the United States.  Under that State Water Pollution Control Act (Chapter 
90.48 RCW) permits are required for the disposal of waste materials into waters of the 
State.  Under chapter 90.48 RCW the definition of ‘waters of the state’ includes 
underground waters whereas the definition of waters of the United States does not. 
 
In accordance with state law Ecology is regulating both discharges to surface waters and 
discharges to ground waters. Discharges to ground water are covered under the permit 
because portions of the areas regulated under these permits may include discharges of 
stormwater to the ground from municipal separate storm sewers.  It is appropriate that the 
stormwater management programs that are required under these permits should apply 
area-wide, regardless of where water is discharged, and that measures are taken to reduce 
the discharge of pollutants to ground waters as well as surface waters.  However, as 
stated in paragraph S2.A.3 of the permit, discharges to ground water that are covered 
under the Underground Injection Control (UIC) program are not covered under this 
permit to avoid overlapping regulation of these discharges. 
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Stormwater may be discharged to ground water via infiltration or injection techniques.  
Injection facilities such as drywells that are classified as UIC facilities are covered under 
the UIC program (Chapter 173-218 WAC); these discharges are not covered by this 
permit, however stormwater management programs developed to comply with this permit 
may be used to satisfy some of the requirements of the UIC program.  Many infiltration 
facilities, including infiltration basins and trenches and dispersion techniques, are not 
classified as UIC wells; they are covered under this permit because State law requires that 
they be addressed.  
 
S2.A.4. -  Clarifies that stormwater discharges to ground waters that are not subject to 
federal regulation are regulated only by state authority.  It is U.S. EPA policy and 
supported by case law, that where hydrologic connectivity exists between a discharge to 
ground water and a surface water body, the discharges to ground water may be regulated 
under the federal NPDES permit program.  Stormwater discharges to ground waters may 
be subject to this Permit under federal regulations if site-specific information 
demonstrates that they are in hydraulic continuity with a nearby surface water.  (See e.q., 
Exxon Corp. v. Train, 554 F.2d 1310, 1312, n.1 (5th Cir. 1977); McClellan Ecological 
Seepage Situation v. Weinberger, 707 F.Supp. 1182, 1195-96 (E.D. Cal. 1988); and 
Washington Wilderness Coalition v. Hecla Mining, case # CS 94-233 FVS).   Ecology 
believes the best guidance on this issue comes from the United States District Court 
Eastern District of Washington (Washington Wilderness Coalition v. Hecla Mining, 870 
F. Supp 983, 990). The court held that “since the goal of the CWA is to protect the 
quality of surface waters, any pollutant which enters such waters, whether directly or 
through groundwater, is subject to regulation by NPDES permit.”  The court went on to 
hold, “[I]t is not sufficient to allege groundwater pollution, and then to assert a general 
hydrological connection between all waters. Rather, pollutants must be traced from their 
source to surface waters, in order to come within the purview of the CWA.”  The decision 
on hydraulic continuity is dependent upon the pollutant (type and mobility in soils), the 
pollutant loading, the soils at the site, and the hydrology of the site.   
 
S2.B. - The discharge of stormwater associated with industrial activities through 
municipal separate storm sewers is authorized by this permit, but is required to have a 
separate NPDES permit under U.S. EPA regulations.  For further explanation of the 
reasons for the separate stormwater permit requirement, see the preamble to the 
amendments to 40 CFR parts 122, 123, and 124 published in the Federal Register, Friday, 
November 16, 1990. 
 
Since municipal separate storm sewers carry stormwater and other flows, this permit 
authorizes the discharge of stormwater commingled with other flows, under certain 
circumstances.  Section 402(p)(3)(B)(ii) of the federal Clean Water Act clearly states that 
municipal permits are to effectively prohibit non-stormwater discharges to the municipal 
separate storm sewer system.  However, such discharges to municipal separate storm 
sewers can be authorized if they receive a NPDES permit (other than this municipal 
stormwater permit).  Industrial process wastewater and non-process wastewater are non-
stormwater discharges and cannot be authorized under this permit without a separate 
NPDES permit.   
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All other non-stormwater discharges are to be addressed through the program to detect 
and remove illicit discharges and improper disposal as required by the illicit discharge 
detection and elimination requirements of the stormwater management program required 
under S5 and S6 of this permit.  
 
S2.C. - accordance with 40 CFR 122.26(d)(2(iv)(B)(1) this permit authorizes discharges 
from emergency fire fighting activities, in accordance with 40CFR122.26(d)(2)(iv)(B)(1).  
Training is not considered an emergency fire fighting activity.  Training is not considered 
an emergency fire fighting activity and discharges from fire fighting training activities 
into the permittees MS4 are not authorized by this permit. 
 
S2.D – Illicit discharges and other non-stormwater discharges are not authorized by this 
permit except as allowed under the illicit discharge detection and elimination 
requirements of the stormwater management program required under S5 and S6 of this 
permit.  Coverage under and compliance with this permit does not relieve permittees 
from compliance with other state and federal laws including but not limited to CERCLA 
(Superfund), and OPA (Oil Pollution Act).   
 
S3 - Responsibilities of Permittees 
 
Not all parts of the permit apply to all permittees.  This section is included to explain the 
responsibilities of each.   
 
This section also allows a permittee to rely on another entity to meet permit requirements.  
EPA Phase II regulations for small MS4s explicitly allow such an arrangement.  Ecology 
felt that the Phase I municipalities should also be allowed to rely on other entities such as 
Health Districts or Conservation Districts to implement their stormwater management 
programs and have included this provision.  However, each permittee retains ultimate 
responsibility for meeting all applicable permit conditions. 
 
S4 - Compliance with Standards 
 
Ecology's permitting strategy for municipal stormwater discharges covered under this 
permit is to: 

 Require the adoption and implementation of stormwater management programs as 
described in this permit. 

 Assess the effectiveness of those programs through monitoring and/or other 
evaluation efforts. 

 Require in subsequent permits, implementation of more effective and/or more 
targeted stormwater best management practices if necessary to protect or restore 
water quality. 

 Evolve towards eventual compliance with water quality standards through 
successive permit cycles. 
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This section of the permit has been significantly revised from the preliminary draft 
version of the permit.  Ecology received numerous comments regarding this section of 
the permit during the public comment period on the preliminary draft permit, in which 
this section made a distinction between compliance requirements for new and existing 
discharges.  Consistent with Ecology’s priority of preventing future impacts to water 
quality from municipal stormwater discharges, the preliminary draft permit held new 
discharges to a higher standard than for existing discharges: existing discharges were to 
meet the MEP standard by implementing the SWMP in S5 or S6 plus any TMDL 
requirements, and new discharges were not to cause or contribute to a violation of water 
quality standards.  Some jurisdictions complained that the distinction between new and 
existing municipal stormwater discharges is often difficult to make, and the requirements 
might make otherwise beneficial projects impossible to implement.  Ecology agreed with 
the comments and removed the distinction between new and existing discharges in this 
formal draft permit.  Another change from the preliminary draft permit is that explicit 
references to state law are included in this revised section.  The revised section clarifies 
that compliance with all of the permit conditions meets MEP and AKART requirements.  
Condition S4.A of the permit prohibits the discharge of toxicants to waters of the State of 
Washington which would violate any water quality standard, including toxicant 
standards, sediment criteria, and dilution zone criteria.  The basis for this permit 
condition is RCW 90.48.520 which states: 

“In order to improve water quality by controlling toxicants in wastewater, the 
department of ecology shall in issuing and renewing state and federal wastewater 
discharge permits review the applicant's operations and incorporate permit 
conditions which require all known, available, and reasonable methods to control 
toxicants in the applicant's wastewater. Such conditions may include, but are not 
limited to: (1) Limits on the discharge of specific chemicals, and (2) limits on the 
overall toxicity of the effluent. The toxicity of the effluent shall be determined by 
techniques such as chronic or acute bioassays. Such conditions shall be required 
regardless of the quality of receiving water and regardless of the minimum water 
quality standards. In no event shall the discharge of toxicants be allowed that 
would violate any water quality standard, including toxicant standards, sediment 
criteria, and dilution zone criteria.” (Emphasis added) 

 
The term “toxicants” is not defined in chapter 90.48 RCW and there is no readily 
available legislative history which would help define which specific pollutants would be 
considered toxicants.  The state water quality standards in existence at the time RCW 
90.48.520 was adopted also did not include a definition for either toxicant or toxic 
pollutant.   
 
At the time that RCW 90.48.520 was adopted, the federal Clean Water Act did contain a 
definition for toxic pollutant: 

“The term "toxic pollutant" means those pollutants, or combinations of pollutants, 
including disease-causing agents, which after discharge and upon exposure, 
ingestion, inhalation or assimilation into any organism, either directly from the 
environment or indirectly by ingestion through food chains, will, on the basis of 
information available to the Administrator, cause death, disease, behavioral 
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abnormalities, cancer, genetic mutations, physiological malfunctions (including 
malfunctions in reproduction) or physical deformations, in such organisms or 
their offspring.” (33 U.S.C. § 1362(13)) 

 
The federal Clean Water Act at that time also included a list of toxic pollutants. (33 
U.S.C. § 1317(a)(1)) The list of toxic pollutants is also known as the priority pollutant 
list.  Based on the absence of legislative history, for this permit the term ‘toxicant’ is 
assumed to have the same meaning as ‘toxic pollutant’ as defined by the federal Clean 
Water Act and EPA’s implementing regulations.  This is similar to the term “toxic 
substance” which is used in the Water Quality Standards for Surface Waters of the State 
of Washington, Chapter 173-201A WAC.  
 
Condition S4.B of the permit does not authorize a violation of Washington State surface 
water quality standards (Chapter 173-201A WAC), ground water quality standards 
(Chapter 173-200 WAC), sediment management standards (chapter 173-204 WAC), or 
human health-based criteria in the national Toxics Rule (Federal Register, Vol. 57, NO. 
246, Dec. 22, 1992, pages 60848-60923).    
 
Strict compliance with water quality standards for municipal stormwater discharges is not 
required by § 1342(p)(3)(B) of the federal Clean Water Act.  The maximum extent 
practicable permitting standard for municipal stormwater permits is separate and distinct 
from the requirement under 33 U.S.C. § 1311(b)(1)(C) that permits include any more 
stringent limitation, including those necessary to meet water quality standards.  In 
Defenders of Wildlife v. Browner, the ninth circuit court determined: 

 “…the text of 33 U.S.C. § 1342(p)(3)(B), the structure of the Water Quality Act 
as a whole, and this court's precedent all demonstrate that Congress did not 
require municipal storm-sewer discharges to comply strictly with 33 U.S.C. § 
1311(b)(1)(C)."    
 
(Note to readers: 33 U.S.C. § 1311(b)(1)(C) is the part of the federal Clean Water 
Act requiring any more stringent effluent limitations necessary to meet water 
quality standards.)  

 
Although the Clean Water Act does not require municipal storm sewer discharges to 
comply strictly with U.S.C. § 1311(b)(1)(C), U.S.C. § 1342(p)(3)(B)(iii) states: 
"[p]ermits for discharges from municipal storm sewers . . . shall require . . . such other 
provisions as the Administrator . . . determines appropriate for the control of such 
pollutants." (Emphasis added.)  
 
This provision gives the Ecology discretion to determine whether strict compliance with 
U.S.C. § 1311(b)(1)(C) is appropriate. In these permits Ecology has adopted an interim 
BMP based approach towards meeting the goals of the Clean Water Act and eventual 
compliance with water quality standards.  
 
Consistent with the EPA permitting approach for municipal stormwater discharges, 
Ecology has not established numeric end-of-pipe effluent limits for the discharges 
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covered under this permit.  EPA policy, transmitted in 1996, explains an alternative 
approach to effluent limits that is appropriate for storm water permits: 
 

“Due to the nature of storm water discharges, and the typical lack of information 
on which to base numeric water quality-based effluent limitations (expressed as 
concentration and mass), EPA will use an interim permitting approach for NPDES 
storm water permits.   
  The interim permitting approach uses best management practices 
(BMPs) in first-round storm water permits, and expanded or better-tailored BMPs 
in subsequent permits, where necessary, to provide for the attainment of water 
quality standards. In cases where adequate information exists to develop more 
specific conditions or limitations to meet water quality standards, these conditions 
or limitations are to be incorporated into storm water permits, as necessary and 
appropriate.” (EPA policy, Interim Permitting Approach for Water-Quality Based 
Effluent limits in Storm Water Permits, 9/01/96) 

 
While the permit does not require strict compliance with state water quality standards for 
municipal stormwater discharges (except where compliance may be required by RCW 
90.48.520), neither does Ecology intend the permit provide a categorical exemption from 
compliance with state water quality standards for municipal stormwater discharges.  
Because compliance with the water quality standards is an eventual goal of this permit, it 
is appropriate to use the water quality standards as a measure of the effectiveness of the 
SWMP, and to help the permittees identify priorities 
 
Ecology acknowledges that it may take decades or longer to address the water quality 
impacts of existing municipal stormwater discharges.  In part, this is because of the 
difficulty and challenges associated with reversing the water quality impacts of existing 
stormwater discharges.  The focus of this permit is to prevent further water quality 
impairment due to new stormwater discharges and make reasonable progress in 
addressing existing sources of water quality impairment.    
 
Condition S4.C requires the permittee to reduce the discharge of pollutants to the 
maximum extent practicable.  This requirement is based on U.S.C § 1342(p)(3)(B)(iii).  
Neither Congress nor EPA has defined "maximum extent practicable" (MEP) and have 
instead left the determination of what constitutes MEP up to the individual permitting 
authorities.  As a result, permit requirements established by Ecology must be tempered 
and limited by State law.  For example, the application of post construction stormwater 
controls on new development and re-development required by this permit must be done 
within the context of state vesting laws.  Similarly, the inspection requirements of this 
permit must be carried out in a manner that is consistent with the State Constitution and 
State law. 
 
In adopting both the phase I and the phase II rules the EPA recognized that state law and 
at times local law may limit or restrict the scope of permit requirements (FR Vol. 55, No. 
222, pg 48041) and (FR Vol. 64, No. 235, pg 68766).   
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Ecology has determined the development, implementation and enforcement of 
stormwater management programs required under this permit constitute the controls 
necessary to reduce the discharge of pollutants to the maximum extent practicable. 
 
Condition S4.D requires the use of all known, available and reasonable methods of 
prevention control and treatment to prevent and control pollution of waters of the state of 
Washington.  This permit requirement is based on RCW 90.48.170 and RCW 90.48.520.  
Ecology has determined compliance with this permit including the development, 
implementation and enforcement of stormwater management programs required under 
this permit constitute the use of all known, available and reasonable methods of 
prevention control and treatment to prevent and control pollution of waters of the state of 
Washington. 
 
 
S5 – Stormwater Management Program for Permittees 
 
S5.A. – This section of the permit establishes the requirement for the cities and counties 
that are named as permittees in Special Condition S1.B. to implement a stormwater 
management program (SWMP).  The stormwater management program forms the core 
requirement of this permit. The minimum requirements for the stormwater management 
program are established in the permit.  Permittees wishing to implement programs 
different from the SWMP in this permit may apply for an individual permit or submit 
modifications to Ecology for inclusion in this permit.  
 
Each permittee must submit written documentation of their SWMP with the first annual 
report.  The purpose of this requirement is to have a complete written record of the local 
programs, planning documents, and ordinances or other regulatory documents that the 
permittees will implement to meet the permit requirements.  Ecology does not require 
that this documentation to be submitted every year, only updates are required after the 
first year. 
 
Each permittee is required to track the cost of development and implementation of the 
SWMP.  This is based on the EPA requirements at 40 CFR 122.26 calling for a fiscal 
analysis of the necessary capital and operations and maintenance expenditures to 
implement the SWMP, and at 40 CFR 122.42(c) for reporting of annual expenditures and 
proposed budgets.  Ecology has deviated from the EPA requirement by requiring tracking 
of expenditures, but not requiring the forward looking fiscal analysis and budgets.  The 
reason for the change is that Ecology is not following EPA’s permitting strategy where 
each permittee was to propose a SWMP for the term of the permit.  Instead Ecology is 
prescribing the SWMP requirements in this permit.  The anticipated cost and resources 
available to implement the program are not part of the basis for deciding whether 
individual SWMPs meet the MEP standard for this permit.   Tracking of expenditures is 
still necessary, however, to evaluate the MEP standard established in future permits.  
Ecology’s expectation for cost tracking are listed in the annual report instruction forms in 
Appendix 3 of the permit. 
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The requirement to track inspections, official enforcement actions and public education 
activities is based on EPA regulations at 40 CFR 122.42(c). 
 
S5.B. – Consistent with state and federal law this section requires that the SWMP be 
designed to reduce the discharge of pollutants to the MEP, and meet state AKART 
requirements.   Where appropriate, Permittees should continue implementation of 
existing stormwater management program components that go beyond what is required in 
this permit where they are necessary to reduce the discharge of pollutants to the MEP.  In 
addition, this section calls for continued implementation of existing programs as 
permittees phase in implementation of the requirements in this permit. 
 
S5.C. – Stormwater Management Program Components 
 
This section of the permit defines the stormwater management program for the term of 
this permit.  Each component of the SWMP is described, and minimum performance 
measures are specified.  The SWMP includes administrative and legal components that 
must be in place to ensure program implementation, as well as components which should 
directly effect pollutant reductions and reduction of impacts. 
 
S5.C.1.  Legal Authority 
This requirement is drawn directly from EPA regulations (40 CFR 122.26).  The 
requirement for interagency agreements to control the contribution of pollutants from one 
portion of the MS4 to another applies only to co-applicants.  So far under this permit only 
Seattle and King County are co-applicants.  However, the language requiring legal 
authority to prohibit illicit discharges, and carry out inspections and enforcement (within 
the limitations of state law) applies to discharges coming into the MS4 from another 
jurisdiction.  As operators of MS4s, the permittees which receive, convey and discharge 
pollutants from third parties, become responsible for those pollutants.  By accepting 
discharges, whether passively or not the operator of the MS4 is accepting responsibility 
for those discharges, and the consequences of those discharges.  These discharges may 
cause or contribute to a condition of contamination or exceedances of receiving water 
quality standards.  Controlling the contribution of pollutants into the MS4 can be 
undertaken through a broad range of actions – source control inspections and follow-up; 
enforcement of local water quality ordinances; technical assistance programs; targeted 
inspection and maintenance programs; and cooperative agreements with adjoining 
municipalities or other public entities.   
 
Ecology recognizes controlling the contribution of pollutants from adjoining 
municipalities or co-permittees whose storm sewers interconnect with those of the 
permittee is may be difficult, particularly if the adjoining municipality is not covered 
under a municipal stormwater NPDES permit.  However, as explained above, the 
permittee cannot passively accept pollutants into their MS4 from outside sources.  
Adequate control in these circumstances means, at minimum, having an established 
process and point of contact for working with the adjoining municipality or co-permittee 
to try to resolve problems. 
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S5.C.2.  Municipal Separate Storm Sewer System Mapping and Documentation 
This condition is a continuation of the requirement in the existing permits to gather and 
maintain adequate information to conduct planning, priority setting and program 
evaluation activities.   
 
S5.C.2.b.ii - Under the previous permit, tributary areas from major municipal separate 
storm sewer outfalls were required to be mapped.  Except for land areas zoned industrial, 
major municipal storm sewer outfalls were defined as single pipes with an inside 
diameter of 36 inches or greater.  For pipes serving industrial areas a major municipal 
storm sewer outfall was defined as single pipe with an inside diameter of 12 inches or 
greater.  Reducing the outfall size which triggers the requirement for mapping is intended 
to incrementally expand the portions of the permittees MS4 that are mapped.   
 
S5.C.2.b.iii and iv - A second new requirement is the initiation of a program to map 
connections to municipal separate storm sewers.  New connections must be mapped 
starting from the effective date of the permit.  There is an implementation schedule for 
mapping existing connections over 8 inches.  Again the intent is to expand our 
knowledge of the system regulated under this permit.   
 
S5.C.2.b.v – The requirement to map areas that do not discharge to surface waters calls 
for mapping geographic areas such as city blocks, potholes, parts of sub-basins, etc, that 
do not drain to surface waters, and instead drain to the ground.  This provision does not 
require mapping individual drainage systems that discharge to ground. 
 
S5.C.3. Coordination 
This permit requirement calls for establishment of coordination mechanisms both 
internally and externally to aid in the implementation of the SWMP. 
 
S5.C.3.i. - Internal Coordination.  The permit applies to the entire local government, not 
just the stormwater utility (or similar department).  It is up to the permittee to establish 
communication and coordination mechanisms necessary to comply with the permit.  The 
permit does not specify how the coordination will take place, allowing permittees the 
flexibility to design coordination systems to meet their needs.      
 
S5.C.3.ii - External Coordination –  Intergovernmental coordination is a necessary part of 
a SWMP since drainage basins seldom follow jurisdictional boundaries.  This 
requirement is based on EPA regulations (40 CFR 122.26(d)(2)(iv)) calling for 
intergovernmental coordination, where necessary, to reduce the discharge of pollutants to 
the MEP.  Coordination through watershed councils is acceptable to Ecology.  Note that 
coordination with Tribes, and others, is encouraged, but not mandated under this permit, 
because they aren’t covered under a permit issued by Ecology. 
 
S5.C.4.   Public Involvement and Participation 
The EPA Phase II regulations require public involvement and participation as part of the 
SWMP.  Ecology felt this was a reasonable expectation for Phase I permittees as well.  
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Ecology expects that exisiting public involvement and participation opportunities 
conducted by the permittees are likely sufficient to satisfy this requirement. 
 
This section also requires each permittee to make documents and all submittals available 
electronically either on the local webpage or through Ecology’s webpage.  Ecology feels 
this is a reasonable requirement given the common use and proliferation of public 
information on the internet.   
 
S5.C.5.  Controlling Runoff from New Development, Redevelopment and Construction 
Sites 
Federal Rules and the Existing (1995) Permit Requirement: 
The USEPA regulations require Phase I municipal stormwater permittees to “develop, 
implement and enforce controls to reduce the discharge of pollutants from municipal 
separate storm sewers which receive discharges from areas of new development and 
significant redevelopment.” (40 CFR Part 122.26(d)(2)(iv)(A)(2)).  The rules also require 
a program “to reduce pollutants in storm water runoff from construction sites.” (40 CFR 
Part 122.26(d)(2)(iv)(D)).   
 
In the permit issued in 1995, Ecology required Phase I permittees’ programs to include: 
“ordinances (except WSDOT’s program), minimum requirements and best management 
practices (BMP’s) equivalent to those found in Volumes I – IV of Ecology’s Stormwater 
Management Manual for the Puget Sound Basin (1992 edition, and as amended by its 
replacement), permits, inspections, and enforcement capability.”  The inclusion of the 
manual as a permit condition was consistent with the direction given by the Puget Sound 
Water Quality Management Plan of that time.   
 
Though the 1995 permit directs permittees to implement requirements of updated 
stormwater manuals, Ecology chose not to enforce that provision when the updated 
stormwater manuals were published in 2001 and 2005.  At the time of the 2001 and 2005 
Stormwater Manual updates, Ecology informed Phase I permittees that it intended to 
require the permittees to update their local stormwater requirements to be consistent with 
Ecology’s updated stormwater manuals.  
 
In developing the content for this section of the reissued permit, Ecology also was able to 
consider the requirements in more recently issued federal rules for the Phase II municipal 
stormwater permittees (40 CFR 122.34.(b)(4) and (5)).  
 
The USEPA phase II regulations require permit holders to develop, implement and 
enforce a program to reduce pollutants in stormwater runoff from construction activities. 
Phase II permit holders are also required to develop, implement and enforce a program to 
reduce pollutants in stormwater runoff from new development and redevelopment 
projects.  
 
The local program for construction site control in Phase II municipalities must include 
the following features: 

• An ordinance to require erosion and sediment control and sanctions; 
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• Requirements to use appropriate best management practices; 
• Requirements to control waste, concrete truck washout, chemicals, litter, and 

sanitary wastes; 
• Procedures for site plan review which consider potential water quality impacts; 
• Procedures for receipt and consideration of information submitted by the public; 
• Procedures for site inspection and enforcement of control measures. 

 
The local program for post-construction stormwater management in new development 
and redevelopment must: 

• Develop and use strategies which include a combination of structural and/or non-
structural BMP’s that are appropriate for the community; 

• Use an ordinance to address stormwater to the extent allowable under law; 
• Ensure adequate long-term operation and maintenance of BMP’s. 

 
The federal rules continue with recommendations for municipalities to consider in the 
development of their post-construction stormwater management program. 
 
In light of the federal Phase II rules which apply to smaller municipalities, and the Phase 
I permits history, Ecology has decided to proceed with its previously stated intent to 
require the Phase I permittees to update their stormwater requirements to be consistent 
with Ecology’s updated Stormwater Management Manual for Western Washington. The 
permittees have twelve months from the effective date of the permit to adopt equivalent 
provisions into ordinance or other enforceable documents.  In addition, Ecology has 
added permit conditions in regard to implementation of the requirements through design 
review, inspections, and enforcement. Ecology has also tried to coordinate deadlines for 
achievement of permit conditions between the Phase I and Phase II permits.  For instance, 
because some Phase II municipalities reference their county’s stormwater manual in their 
ordinances, the deadline for Phase II municipalities to adopt stormwater requirements is 
after the deadline for the Phase I municipalities.   
 
How the Permit is Consistent with Federal Rules: 
The most effective way to minimize the impacts of stormwater discharges from areas of 
new development and redevelopment (as called for in the federal rules) is to design 
developments using techniques that:  

1) minimize the generation of stormwater runoff (low impact development);  
2) reduce exposure of pollutants to precipitation and stormwater runoff (source 
control BMP’s);  
3) remove pollutants in stormwater runoff (treatment BMP’s); and 
 4) control either the volumetric flow rate of stormwater discharged (for 
discharges to streams), or control the volume of water discharged (if discharging 
to a wetland).   

 
The 2005 Stormwater Management Manual for Western Washington (referred to as the 
western Washington manual) addresses items 2 through 4 above.  Item 1 is partially 
addressed through the application of “on-site stormwater management BMP’s” as 
specified by Minimum Requirement #5 in the western Washington manual.  However, it 
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should be more fully addressed through local governments’ adoption of: 1) site 
development standards that are far less disruptive of the natural hydrology (i.e., low 
impact development standards); and 2) comprehensive land use plans that consider the 
cumulative hydrologic and pollutant impacts of potential land development on the aquatic 
natural resources.  This second action goes beyond the scope of this NPDES permit.  
 
The Permit requires permittees to allow low-impact development to minimize the 
creation of impervious surfaces.  Washington’s population is projected to increase by 
twenty-two percent from 2000 to 2010. Urban land area in the United States has 
quadrupled since 1954. In most large metropolitan areas, urban land area rose more than 
twice as fast as population did between 1950 and 1990.  Passage of the Growth 
Management Act in this state was spurred, in part, by this disparity between urban land 
area and population growth rates. Compact-style development, with a smaller footprint, 
reduced impervious surfaces, natural areas within the urban core, and improved water 
detention can help local communities meet the Growth Management Act’s goals of 
accommodating growth while protecting the environment.  
 
The most recent editions of the Eastern and Western Washington stormwater manuals are 
the latest technical guidance from the Department of Ecology on measures to control the 
quantity and quality of stormwater runoff from new development and redevelopment 
projects.  The stormwater manuals, consistent with federal stormwater regulations, 
represent a generic, presumptive approach to meeting federal and state water quality 
requirements.  The presumption is the procedures and best management practices 
outlined in the manual will generally result in compliance with the statutes.   
 
This generic presumptive approach to meeting water pollution control laws is intended to 
handle the vast majority of new and redevelopment projects.  There are literally 
thousands of those projects every year.  There aren’t sufficient human resources or time 
to do the type of site-by-site analysis that occurs with municipal sewage treatment and 
industrial wastewater discharges.  In addition, a site-specific analysis is difficult to 
perform for stormwater because of its ephemeral nature and variable pollutant 
concentration over the course of a discharge event.  So, USEPA, some state water 
pollution control agencies, and some local governments have each published or adopted 
stormwater manuals that provide an established process for identifying appropriate 
prevention, treatment, and flow management practices.   
 
However, there are instances where because of the size of a project or the sensitivity of a 
receiving water, or because of some other regulatory need to ensure compliance with 
standards (e.g., a certification under section 401 of the Clean Water Act that the 
discharge will comply with water quality standards), a site-specific stormwater analysis is 
necessary.  In those instances, the appropriate level of treatment identified may be 
different from what is identified in the western Washington stormwater manual. 
 
The permit allows the permittees to adopt alternative minimum requirements, thresholds, 
definitions, adjustment and variance criteria as compared to those in Appendix 1, if they 
have been approved by Ecology as equivalent.   A permittee must demonstrate to 
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Ecology’s satisfaction that its alternative provides equal protection of receiving waters 
and equal levels of pollutant control when compared to the provisions in Appendix 1.  In 
addition, the permittees may propose alternative site planning processes, and BMP 
selection and design criteria.  The permittee is obligated to demonstrate to Ecology’s 
satisfaction that their alternative approaches will protect water quality, meet the 
“maximum extent practicable” requirement of federal statutes, and meet the all known, 
available and reasonable methods of prevention, control, and treatment requirements of 
the state’s Water Pollution Control Act.  Permittees that choose to use the guidance in 
Ecology’s 2005 stormwater manual can rely on Ecology’s determinations that the manual 
meets the federal and state statutory requirements.    
 
Section S5.C.5.(b)v. requires that the permittee establish legal authority to conduct 
inspections and enforce maintenance standards for all projects approved under the new 
development and redevelopment provisions of this permit.  This provision is included in 
response to case law in this state which limits a municipality’s ability to gain access to 
private property without permission from the owner or tenant (City of Seattle v. 
McCready, 123 Wash. 2d 260, 868 P.2d 134 (Wa. 02/24/1994)). 
 
Procedures to Implement Construction Site Requirements and Post-Construction 
Requirements: 
Within eighteen months of the permit’s effective date, the local governments need to 
develop and demonstrate the capability to: 1) properly apply those requirements to 
projects through design reviews and project inspections; and 2) take proper enforcement 
actions to ensure compliance with those requirements.   
 
Ecology has established minimum performance measures for the permittees to 
demonstrate capability to implement stormwater requirements.  Those measures include: 
review of all stormwater site plans submitted prior to construction; records of 
performance of 95% of the required pre-project, active project, and completed project 
inspections.  Pre-project inspections are required only for projects that have a high 
potential for sediment transport as identified by use of the criteria in Appendix 7 to the 
permit.  That appendix was developed in conjunction with local government stormwater 
managers. 
 
The permit does not include any specific minimum measures for the permitttees’ 
enforcement strategies, however, Ecology’s expectation is that permittees will establish 
clear thresholds for escalating levels of enforcement action in response to violations. 
 
Provisions for Adequate Recordkeeping and Training of Stormwater Staff: 
To help organize, track, and document achievement of stormwater program 
implementation, the permit includes a requirement for recordkeeping of reviews, 
inspections, enforcement actions, training, and the staff trained.   These records could be 
used to evaluate the permittees’ compliance with permit requirements.  
 
S5.C.6. Structural Stormwater Controls 
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This provision is drawn directly from the EPA rules at 40 CFR 122.26(b)(2) which call 
for a stormwater management program that includes, among other things, structural and 
source control measures, accompanied with an estimate of the expected reduction of 
pollutant loads and an implementation schedule.  Ecology has not set a minimum 
expectation for the level of effort for this requirement.  Ecology understands that it is not 
feasible to provide structural controls to mitigate the impacts of runoff from all existing 
development.  Permittees will set priorities and address the highest-ranked problems 
subject to the limitations of available resources. 
 
Permittees are required to include a list of planned individual projects that are scheduled 
for implementation during the term of the permit with the first year annual report.  The 
list must be updated with each annual report.   Review and approval of the list by 
Ecology is not a permit requirement 
 
S5.C.7. Source Control Program for Existing Development 
This provision is based upon EPA rules at 40 CFR 122.26(b)(2) which call for a 
stormwater management program that includes, among other things, source control 
measures.  The 2000 Puget Sound Water Quality Management Plan also calls for a source 
control program.    
 
Under the existing permits, 2 permittees, King County and Clark County have adopted 
and implemented ordinances that are essentially the same as that called for in S5.C.7b.i of 
this section.  Ecology has concluded that the source control requirements in this permit 
are both reasonable and practicable based on the observation that they are already being 
implemented by 2 of the phase I permittees covered by this permit.   
 
In S5.C.7b.ii., the permit requires a program to identify sites which are potentially 
pollutant generating.  Note that estimating the inventory of land uses and businesses that 
are potentially pollutant generating is acceptable, a completely accurate list is both not 
possible, nor expected, because of business turnover.  The categories of land uses and 
businesses listed in Appendix 8 are based on Volume IV of the 2005 Stormwater 
Management Manual for Western Washington.   A complaint-based response program is 
also required; this can be combined with the requirement for a citizen complaints/reports 
telephone number for the illicit discharge detection and elimination program 
(S5.C.8.b.v.). 
 
S5.C.7.b.iii requires an inspection and enforcement program for identified sites.  This 
provision is based on comments received on the preliminary draft of this permit.  Note 
that while the permit calls for inspecting 20% of the identified sites each year, Ecology 
does not expect inspection of 100% of the sites over the 5 year term of the permit.  
Permittees are free to prioritize sites, categories of land use or geographic areas.  Those 
sites where the property owner denies entry and there is no legal authority to inspect the 
site may be excluded from onsite inspection, however, the permittee is still responsible 
for enforcement of applicable local laws related to pollution of evidence of an illicit or 
contaminated discharge can be documented without entering the property. 
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S5.C.7.b.iv. requires implementation of a progressive enforcement policy to assure 
compliance with stormwater requirements within a reasonable time period.  The reason 
for this requirement is to ensure permittees’ implement the legal authority required in the 
EPA rules and in S5.C.1 of this permit.   
 
Training for the source control program, required under S5.C.7.b.v, may be combined 
with training for the illicit discharge detection and elimination program and operation and 
maintenance programs. 
  
S5.C.8 – Illicit Connections and Illicit Discharges Detection and Elimination (IDDE) 
The requirement for a program to control illicit discharges and improper disposal is 
drawn from the U.S. EPA stormwater regulations in 40 CFR 122.26(d)(2).  The U.S. EPA 
requirements are based on the provision in the Clean Water Act that municipal 
stormwater NPDES permits include a requirement to effectively prohibit non-stormwater 
discharges into the storm sewers. 
 
S5.C.8.i – Since this permit is a reissuance of existing permits regulating municipal 
stormwater discharges, this section requires continued implementation of an IDDE 
program with an implementation deadline concurrent with the effective date of this 
permit. 
 
S5.B.8.ii requires each permittee to evaluate and if necessary update existing ordinances 
or other regulatory mechanisms.   

 
S5.C.8.ii.(1) - Ecology has determined that the following types of non-stormwater 
discharges are not likely significant sources of pollutants and therefore need not be 
addressed in any way by either the ordinances or the SWMP: diverted stream flows, 
rising ground waters, uncontaminated ground water infiltration, uncontaminated pumped 
ground water, foundation drains, footing drains, air conditioning condensation, springs, 
water from crawl space pumps, footing drains, and flows from riparian habitats and 
wetlands.  Ecology decided to also include in this list of non-stormwater discharges (that 
do not need to be addressed either by the ordinance or in the SWMP) irrigation water 
from agricultural sources that is commingled with urban stormwater, because in some 
areas of Washington, agricultural irrigation infrastructure has become part of the MS4 
and it would be unreasonably burdensome (and not beneficial to water quality) to 
separate out these discharges. 

 
S5.C.8.ii.(2) - Water line flushing and hydrant testing are common, required practices in 
all municipalities.   Ecology met with water purveyors to better understand common 
practices and methods available for containment and reuse of water and for 
dechlorination of released water.  For this permit Ecology established a required 
concentration of less than or equal to 0.1 ppm chlorine for these discharges and for 
dechlorinated swimming pool discharges.  This concentration is the detection limit for 
simple, easy-to-use field test kits.  Ecology believes that this level of dechlorination is 
achievable through the use of widely accepted industry practices for dechlorination.  
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Ecology also believes that this level of pretreatment will prevent these discharges from 
becoming significant contributors of pollutants. 

 
This section specifies that as long as the municipality is reducing such discharges through 
public education efforts, water conservation efforts, and minimization of municipal use, 
the ordinances do not need to prohibit discharges from: lawn watering, landscape 
irrigation, and street wash water, dust control water and building wash down that does not 
use detergents. 

 
S5.C.8.ii.(3) – Note that any category of discharge, including those listed in (1) and (2), 
must be addressed if it is identified as a significant contributor of pollutants to waters of 
the State. 
 
Ecology has maintained the prohibition of individual residential car washing.  Ecology 
believes that the prohibition is appropriate.  The requirement to prohibit these discharges 
does not establish a local priority or define a required approach to addressing these 
discharges; it merely prevents individual residential car washing from being considered 
an insignificant discharge.  Ecology generally expects municipalities to emphasize public 
education rather than punitive enforcement to reduce these discharges.  Best management 
practices, such as directing runoff to vegetated areas where it can infiltrate, are easy to 
implement in order to reduce the environmental impact of these discharges.  
 
The list of non-stormwater discharges in the federal stormwater rule is used differently in 
this permit from the way it is applied in the industrial and construction stormwater 
general permits issued by Ecology.  The entire list is conditionally approved at 
construction and industrial sites (and therefore NPDES permitted). 
 
Training for the IDDE program, required under S5.C.8.b.iii. and iv., may be combined 
with training for the source control and operation and maintenance programs. 
 
S5.C.8.b.vi – The requirement to conduct screening to detect illicit connections comes 
directly from the EPA rules at 40 CFR 122.26(d)(2)(B).  Ecology has specified the 
screening methods in Illicit Discharge Detection and Elimination: A Guidance Manual 
for Program Development and Technical Assistance, published by the Center for 
Watershed Protection in October 2004.  The manual is available at http://www.cwp.org/.    
Ecology has reviewed this manual and finds it provides a comprehensive, understandable 
and reasonable method to detect, trace, identify and fix illicit connections. 
 
S5.C.8.b.vii. - This section of the permit specifies the timeframes for response to illicit 
discharges.  The timeframes are based on experience of Ecology field staff in conducting 
similar investigation and enforcement actions.  Permittees are encouraged to 
communicate and coordinate with Ecology regional office staff when investigating or 
taking enforcement on illicit discharges.  However, permittees are expected make a good 
faith to enforce local rules and ordinances before referring a violation to Ecology.  
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S5.C.8.b.viii. – The requirement to prevent, respond to and clean up spills and improper 
disposal into the MS4 is drawn directly from EPA rules at 40 CFR 122.26(d)(2)(B).  The 
timeframes for investigating and responding are based on the Tri-County stormwater 
proposal.  Additional information may be available at: 
http://www.salmoninfo.org/TriCounty/tricounty.htm. 
 
S5.C.9 – Operation and Maintenance Program 
The permit also includes requirements to achieve adequate long-term operation and 
maintenance of stormwater facilities. Within one year of the permit’s effective date, the 
permittees are to adopt an ordinance and maintenance standards that are at least as 
protective as those in the 2005 Western Washington Stormwater Management Manual.  
The maintenance schedules for stormwater facilities that are included in the permit were 
originally drafted with the participation of local government stormwater managers during 
the effort to develop the “Tri-County” stormwater proposal as part of a response to the 
Endangered Species Act listing of Chinook salmon.  Additional information may be 
available at: http://www.salmoninfo.org/TriCounty/tricounty.htm.  
 
Within one year, the permittees also must have a schedule to inspect all facilities 
regulated by the permittee at least once during the permit term. Within two years, 
permittees are to inspect new facilities every 6 months for 1 to 2 years after subdivision 
approval. Within four years, permittees are to develop a schedule to perform inspections 
annually unless sufficient data exist to justify a different frequency for ensuring 
compliance with the maintenance standards.   
 
Within 2 years, the permittee must begin inspecting all facilities owned or operated by 
the permittee annually.  Within 2 years, they are to conduct spot checks after major 
storms.  These schedules allow the permittees time to expand their inspection and 
maintenance programs if they are not already at the levels required by the permit.  The 
inspection program should be designed to inspect all sites, and achieve at least a 95% 
inspection ratio. 
 
The maintenance inspection frequencies may be changed where there are records or a 
formal affidavit attesting to maintenance experience.  Ecology recognizes that facilities 
require maintenance at different frequencies depending circumstances such as 
surrounding land use, soils, type and age of facility. 
 
S5.C.9b.iv. – This section requires annual inspection and maintenance of catchbasins to 
remove accumulated sediment, trash, oily residue and other materials captured by 
catchbasins.  Two strategies for conducting inspections are allowed in the permit.  In the 
first a subset of catch basins are inspected and based on that information all catchbasins 
in that conveyance are cleaned.  An alternative method of inspecting all catchbasins and 
then cleaning individual basins as needed is also allowed.  The first strategy for 
catchbasin inspection and cleaning is based on the Tri-County stormwater proposal, the 
second is a recommendation form the City of Seattle.   Inspection frequencies for 
catchbasins may be modified similarly to other stormwater facilities. 
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The section also requires proper disposal of decant water in accordance with the 
requirements in Appendix 6.  The street waste liquids or decant water is generated in the 
process of maintaining Stormwater BMPS.  The BMPs capture settleable solids from 
stormwater runoff and may also minimize the discharge of oily runoff by retaining 
floatable oils in the BMP.  The settled solids typically have high concentrations of 
adsorbed metals, oils and grease.  The agitation involved in removing the solids from 
catch basins results in the resuspension of the fine fraction of the sediments.  The 
pretreatment and treatment requirements are designed to remove the fine sediment and 
sheen causing oils (if any), from the decant water before it reaches the receiving water. 

 
In previous permits a Spill Control Catch Basin was specified as a pretreatment 
requirement to remove oil.  Ecology has determined that such devices are not sufficiently 
reliable to make the presumption that they will function reliably enough to prevent oily 
sheens in receiving waters (see Volume V, page 11-1 of the Western Washington 
Stormwater Manual).  Therefore the permit requirement for oil treatment is only imposed 
if oil is discharged.  Thus the permitee may use any BMP (e.g. spill control catch basin, 
or decant methods) that can be demonstrated to prevent the discharge of sheen causing 
oily discharges to eliminate the need for an approved oil water separator, as part of the 
treatment train. 
 
S5.C.9b.vi. – The permit requires implementation of practices to reduce stormwater 
impacts associated with the permittee’s parking lots, streets, roads and highways.  The 
requirement to implement such a program is found in EPA rules at 40 CFR 
122.26(d)(2)(iv)(3).  The following guidance documents are the basis for this requirement 
and may be used to develop this program: 

• Ecology guidance for street waste disposal (Appendix 6 to this permit for 
liquids and Volume IV of the 2005 Stormwater Management Manual for 
Western Washington for street waste solids).  

• Regional Road Maintenance ESA Program Guidelines, developed by the Tri-
County Road Maintenance Technical Working Group. 

• The 2005 Stormwater Management Manual for Western Washington, Vol. II 
Construction Stormwater Pollution Prevention and Vol. IV Source Control. 

• Recommendations on managing ditches for water quality benefit contained in 
the report titled A survey of Ditches along County Roads for their potential to 
affect Storm Runoff Water Quality, published by the Center for Water and 
Watershed Studies at the University of Washington. 

 
 
S5.C.9b.vii. – As land owners, the permittees have the ability to directly control the 
quality of stormwater runoff from their own practices.  This section of the permit requires 
each permittee to establish and implement policies and procedures to reduce pollutants 
from lands they own or maintain. 
 
Of particular concern are the selection and application of insecticides and herbicides.  
Insecticides and herbicides (collectively termed pesticides) have been detected in all 
rivers, lakes and streams sampled across the United States by the US Geological Survey 
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(USGS).  In King County twenty-three pesticides were detected in water from urban 
streams during rainstorms and the concentrations of five of these pesticides were at levels 
that pose danger to aquatic life.  [22 20 U.S. EPA. November 2000. Our Built and 
Natural Environments: A Technical Review of the Interactions between Land Use, 
Transportation and Environmental Quality 21 May, Christopher W. 1996. Assessment of 
Cumulative Effects of Urbanization on Small Streams in the Puget Sound Lowland 
Ecoregion: Implications for Salmonid Resource Management. PhD Dissertation, 
University of Washington. 22 USGS Fact Sheet 097-99. April 1999.]  Since it is difficult 
or impossible to remove pesticides from water, Ecology is focusing on the use of 
integrated pest management plans as a way to reduce both the need and use of pesticides.   

   
The definition for Integrated Pest Management is given in RCW 17.15 as: 
 

“Integrated pest management” means a coordinated decision-making and action 
process that uses the most appropriate pest control methods and strategy in an 
environmentally and economically sound manner to meet agency programmatic 
pest management objectives. The elements of integrated pest management 
include: 
 
     (a) Preventing pest problems; 
 
     (b) Monitoring for the presence of pests and pest damage; 
 
     (c) Establishing the density of the pest population, that may be set at zero, that 
can be tolerated or correlated with a damage level sufficient to warrant treatment 
of the problem based on health, public safety, economic, or aesthetic thresholds; 
 
     (d) Treating pest problems to reduce populations below those levels 
established by damage thresholds using strategies that may include biological, 
cultural, mechanical, and chemical control methods and that must consider human 
health, ecological impact, feasibility, and cost-effectiveness; and 
 
     (e) Evaluating the effects and efficacy of pest treatments. 
 

Reducing the use of pesticides will reduce the risk of the chemicals being carried to 
streams by stormwater.  The methodology has been adopted by many sectors of 
agriculture.  These are reasonable and prudent steps to use when applying chemicals 
designed to kill plant or animal life.  Following them will minimize the risk of 
discharging pesticides into the MS4. 
 
Excess nutrient entering water ways is also a large and significant urban source of 
pollution.  An analogous plan to manage nutrients will ensure that nutrients are only 
added to the soils when necessary and in the amounts needed.  At a minimum it is 
expected that permittees only apply fertilizer consistent with recommendation based on 
soil tests. 
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Landscape maintenance, trash management and building cleaning are routine practices 
that can affect stormwater quality.  They are also practices that are relatively simple to 
manage such that pollutants are avoided or minimized.  BMPs for these activities are 
included in Volume IV of the 2005 Stormwater Management Manual for Western 
Washington. 
 
S5.C.9b.viii. – Training for the operation and maintenance program may be combined 
with the training for source control and IDDE programs. 
 
S5.C.9b.ix. – Ecology has determined that activities at certain sites owned or operated by 
permittees are potentially similar to activities at sites regulated under the Industrial 
Stormwater General Permit.  For this reason this provision of the permit calls for 
developing Stormwater Pollution Prevention Plans (SWPPPs) for these sites.  A SWPPP 
is a documented plan to implement measures to identify, prevent, and control the 
contamination of discharges of stormwater to surface or ground water.  Guidance for 
developing SWPPPs is available at 
http://www.ecy.wa.gov/programs/wq/stormwater/industrial/index.html#swppp.  Generic 
SWPPPs for sites grouped by type of activity are encouraged. 
 
S5.C.10 - Public Education and Outreach 
The requirement to implement a public education program is based on EPA rules for both 
the Phase I and Phase II municipal stormwater permit programs, and the 2000 Puget 
Sound Water Quality Management Plan.  Permittees must implement a public education 
program to reduce or eliminate behaviors and practices that cause or contribute to adverse 
impacts of stormwater discharges on water bodies.  To do this they must identify the 
steps that the public can take to reduce pollutants in storm water runoff. Permittees are 
encouraged to target all audiences, however, the minimum measures require:  
 

 Targeting all of listed audiences and actions no later than one year after the 
effective date of the permit.   

 
 Measurable improvements in each target audiences’s understanding of the 

problem and what they can do to solve it.  
 

 Measurable improvements in the percentage of each target audience regularly 
carrying out the intended action or behavior change.  

 
 Measure understanding and adoption of the targeted behaviors. 

  
Permittees may use storm water educational materials provided by Ecology, Tribes, EPA, 
environmental, public interest or trade organizations, or other MS4s. Many materials are 
available from Ecology online at: 
http://www.ecy.wa.gov/programs/wq/stormwater/index.html    
 
The subsets are grouped by audience and targeted subject areas.  Briefly, the subsets 
include: 
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Audience Targeted Subject Area(s) 
General public Water quality, impervious surfaces and reducing 

stormwater impacts though use of source control 
BMPs 

Homeowners, landscapers and 
property managers  

Yard care techniques protective of water quality  

Homeowners, landscapers and 
property managers 

BMPs for use and storage of pesticides and 
fertilizers 

General public and businesses BMPs for use and storage of automotive chemicals, 
hazardous cleaning supplies, carwash soaps and 
other hazardous materials   

Engineers, contractors, 
developers, review staff and land 
use planners 

Technical standards for stormwater site and erosion 
control plans 

Engineers, contactors, developers, 
architects, landscapers, realtors 
and home buyers 

Low Impact Development techniques, including site 
design, pervious paving, retention of forests and 
mature trees. 

General public and small 
businesses 

Impacts of illicit discharges (this overlaps with 
IDD&E requirement) 

General public Involvement with environmental stewardship 
activities 

  
 
 
Permittees are encouraged to tailor outreach programs to address the viewpoints and 
concerns of the communities they serve, particularly minority and disadvantaged 
communities, as well as any special concerns relating to children. 
 
S6 – Stormwater Management Program for Co-Permittees and Secondary Permittees 
 
This section of the permit applies to public entities other than Cities, Towns and Counties 
such as ports, prison complexes, parks and recreation districts, public schools including 
universities, irrigation districts, flood control districts, or diking and drainage districts 
that own or operate a regulated municipal separate storm sewer system. 
With this section of the permit, Ecology is attempting to describe a Stormwater 
Management Program (SWMP) that makes sense for the wide range of entities that are 
not Cities, Towns, or Counties, but that are subject to coverage under this permit.  These 
Permittees, referred to as Secondary Permittees, generally do not have the same legal 
authority as Cities, Towns and Counties.  The populations served by Secondary 
Permittees at least partly coincide with the populations of the permitted Cities, Towns 
and Counties.  Ecology encourages Secondary Permittees to seek cooperative agreements 
with their local jurisdiction(s) to assist in implementation of the complete SWMP.  
Ecology believes the SWMP for Secondary Permittees should focus on: 

• The non-enforcement aspects of illicit detection and elimination (and rely on the 
local jurisdiction for the enforcement aspects),  
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• Construction and post-construction stormwater management for the Secondary 
Permittee’s projects, and  

• Pollution prevention and good housekeeping for the municipal operations of the 
Secondary Permittee. 

Permittees are required to track, evaluate and document the actions associated with the 
SWMP required by the permit.  Pursuant to S9 this information is required to be tracked 
and compiled in an annual report to Ecology.  Annual report forms for Secondary 
Permittees are located in Appendix 4 of the permit.  
 
S6.B – Coordination  
The permit encourages Secondary Permittees to include coordinate their SWMPs with 
other entities within or adjacent to their MS4.  The permit requires coordination among 
departments of the Secondary Permittee to ensure compliance with the permit. 
 
S6.C – Legal Authority 
Legal authority to control discharges into a Permittee’s storm sewer system is critical for 
compliance.  To the extent allowable under state and federal law the permit requires 
each Secondary Permittee to operate with sufficient legal authority which authorizes the 
Secondary Permittee to control discharges into and from their MS4.  The legal authority 
may be demonstrated by a combination of statutes, ordinances, permits, contracts, orders, 
and interagency agreements.  The legal authority must be sufficient to allow the 
Secondary Permittee do all of the applicable activities listed in S6.D, E and F of the 
permit.  
 
S6.D – SWMP for the Port of Seattle and Port of Tacoma 
Ecology has determined that special consideration is needed for the Ports of Seattle and 
Tacoma, distinguishing them from the broader group of Secondary permittees such as 
diking and drainage districts and public universities.  These ports are both located on 
urban bays with documented water quality and sediment contamination problems that 
may be linked to stormwater discharges.  The infrastructure in both Seattle and Tacoma is 
fairly old and the MS4s are heavily interconnected between each port and the respective 
city.  Also, both ports lease properties to tenants, of whom many, but not all, are required 
to have coverage under the Industrial Stormwater General Permit.  For these reasons this 
permit establishes SWMP components that are specific to these town entities. 
 
S6.D.1 Mapping and Documentation 
To adequately control stormwater discharges it is important to know the location of 
outfalls and the conveyances that flow to those outfalls.  This requirement is also 
intended to enable the ports to understand the extent of interconnection between the 
ports’ and cities’ systems.  The mapping requirement for these ports is consistent with the 
parallel requirement for the cities of Seattle and Tacoma. The permit recognizes nation 
security concerns may limit the ports’ ability to release maps to the public. 
 
S6.D.2  Source Control in Existing Developed Areas 
Ecology has determined that implementation Stormwater Pollution Prevention Plans is an 
effective way to reduce the discharge of pollutants to the maximum extent practicable at 
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existing developed sites.  For this reason this provision of the permit calls for developing 
Stormwater Pollution Prevention Plans (SWPPPs) for sites that are potentially pollutant 
generating, and that do not already have coverage under the Industrial Stormwater 
permit..  A SWPPP is a documented plan to implement measures to identify, prevent, and 
control the contamination of discharges of stormwater to surface or ground water.  
Guidance for developing SWPPPs is available at 
http://www.ecy.wa.gov/programs/wq/stormwater/industrial/index.html#swppp.  Generic 
SWPPPs for sites grouped by type of activity are encouraged. 
 
S6.D.3 Operation and Maintenance Program 
Proper maintenance and operation of stormwater BMPs is necessary for maintaining 
pollutant removal efficiency and hydraulic capacity of the system.  Lack of maintenance 
can increase the pollutant load of stormwater discharges.  This section of the permit 
requires preparation of an O&M manual that establishes maintenance standards that are 
consistent with standards required for the cities of Seattle and Tacoma.  Inspections, 
maintenance actions, training and recordkeeping are required as well to ensure 
implementation of the maintenance standards. 
 
S6.D.4. Education Program 
Ecology believes that tenants and port employees may not be as effectively served by the 
local jurisdiction’s public education and outreach program, therefore this condition is 
included.   
 
S6.D.5 Monitoring Program 
See the discussion of the monitoring program under Special Condition S8. 
 
S6.D.6 Construction Site Stormwater Runoff Control 
The purpose of this SWMP component is to prevent sediment and other pollutants from 
entering the MS4 during the construction phase of development projects.  In general, this 
section relies on Secondary Permittees obtaining coverage under, and complying with, 
the Construction Stormwater General Permit administered by Ecology for their own 
construction projects.      
 
S6.D.7 Post-construction stormwater management for new development and 
redevelopment 
The purpose of this SWMP component is to prevent and reduce the amount of pollutants 
entering the MS4 following the construction phase of development projects.  The 
Minimum Technical Requirements in Appendix 1 of the permit provide a basis for 
selecting and implementing appropriate best management practices (BMPs) to 
accomplish this through design approaches, structural treatment technologies, and 
operation and maintenance practices. 
 
S6.E – SWMP for King County as a Co-Permittee 
There are 2 places in the City of Seattle where projects to separate stormwater from 
sanitary sewer lines has resulted in King County assuming responsibility for stormwater 
discharges -  the Lander and Densmore basins.  King County co-applied with the city for 
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coverage of these discharges.  A Memorandum of Agreement between the City and the 
County dated September 25, 1995 forms the basis for the actions the County takes to 
control stormwater in these basins.  This section of the permit recognizes that Agreement, 
and calls for continued implementation of actions that are consistent with the 
requirements in S5 of this permit. 
 
 
S6.F – SWMP for all other Secondary permittees 
This section of the permit applies to public entities other than cities, towns and counties 
such as ports, prison complexes, parks and recreation districts, public schools including 
universities, irrigation districts, flood control districts, or diking and drainage districts 
that own or operate a regulated municipal separate storm sewer system. 
This section of the permit describes a Stormwater Management Program (SWMP) for a  
wide range of entities that are not cities, towns, or counties, but that are subject to 
coverage under this permit.  These Permittees, referred to as Secondary Permittees, 
generally do not have the same legal authority as cities, towns and counties.  The 
populations served by Secondary Permittees at least partly coincide with the populations 
of the permitted cities, towns and counties.  Ecology encourages Secondary Permittees to 
seek cooperative agreements with their local jurisdiction(s) to assist in implementation of 
the complete SWMP.  Ecology believes the SWMP for Secondary Permittees should 
focus on: 

• The non-enforcement aspects of illicit detection and elimination (and rely on the 
local jurisdiction for the enforcement aspects),  

• Construction and post-construction stormwater management for the Secondary 
Permittee’s projects, and  

• Pollution prevention and good housekeeping for the municipal operations of the 
Secondary Permittee. 

Permittees are required to track, evaluate and document the actions associated with the 
SWMP required by the permit.  Pursuant to S9 this information is required to be tracked 
and compiled in an annual report to Ecology.  Annual report forms for Secondary 
Permittees are located in Appendix 4 of the permit.  
 
 
 SWMP Components for all other Secondary Permittees 
 
S6.F.1 Public education and outreach 
Because the population served by most Secondary Permittees will generally be served by 
the public education and outreach efforts of the local jurisdiction, Ecology determined 
that the most useful supplement to those education and outreach efforts would be to label 
the Secondary Permittee’s storm drain inlets.  Ecology believes that ports and universities 
have tenants and residents that may not be as effectively served by the local jurisdiction’s 
public education and outreach program, therefore condition S6.C.1.b is included.  Where 
local jurisdictions’ public education and outreach efforts do effectively target and reach 
these tenant and residential populations, ports and universities are not expected to 
duplicate those efforts. 
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S6.F.2 Public involvement and participation 
Secondary Permittees have the same responsibilities as cities, towns and counties to make 
their SWMPs available to the public and to involve the population they serve in the 
development of the SWMP. 
 
Each secondary permittee is required to publish a public notice in the local newspaper 
and solicit public review of their SWMP no later than 180 days prior to the expiration 
date of the permit.  Copies of the public notice and SWMP must be provided to Ecology.  
A sample public notice is provided in the Notice of Intent form online from Ecology at: 
http://www.ecy.wa.gov/programs/wq/stormwater/municipal/secondary.html  
The latest updated version of the SWMP must be made available online to the public if 
the Secondary Permittee maintains a website, otherwise the SWMP may be posted on the 
local jurisdiction’s website or Ecology’s. 
 
S6.F.3 Illicit discharge detection and elimination (IDDE) 
IDDE is one of the most important components of the SWMP for any Permittee to reduce 
pollutants in discharges from their MS4.  This section describes the necessary elements of 
an IDDE program for Secondary Permittees.  Federal regulations define an illicit 
discharge as “any discharge to an MS4 that is not composed entirely of stormwater 
runoff” .  Non-stormwater discharges are illicit because MS4s are not designed to accept, 
process, or discharge such wastes.  Illicit discharges enter the MS4 through deliberate or 
mistaken, direct or indirect, illicit connections or illegal dumping. Progress toward 
developing and implement the program must be reported in the annual report.   

The Center for Watershed Protection has researched cost effective and efficient discharge 
detection techniques currently in use around the country.  Their findings are synthesized 
into specific guidelines on illicit discharge identification and removal in the Illicit 
Discharge Detection and Elimination Guidance Manual, a comprehensive manual that 
outlines practical, low cost, and effective techniques. The final version of the manual can 
be downloaded for free at:  Illicit Discharge Detection and Elimination: A Guidance 
Manual for Program Development and Technical Assessments.  

Secondary Permittees should focus their efforts on mapping their stormwater systems, 
developing and implementing appropriate IDDE policies and procedures, and training 
their staffs.  Some Secondary Permittees will be able to rely on the local jurisdiction for 
enforcement actions; others will have to develop enforcement programs and implement 
appropriate enforcement actions to the extent that they have legal authority.   
 
S6.F.4 Construction site stormwater runoff control 
The purpose of this SWMP component is to prevent sediment and other pollutants from 
entering the MS4 during the construction phase of development projects.  In general, this 
section relies on Secondary Permittees obtaining coverage under, and complying with, 
the Construction Stormwater General Permit administered by Ecology for their own 
construction projects.  To the extent that they have the legal authority, Secondary 
Permittees must also require other entities discharging to their MS4 to obtain and comply 
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with the Minimum Technical Requirements in Appendix 1 (of the permit), Core Element 
#2 during the construction phase of their projects.    
 
S6.F.5 Post-construction stormwater management for new development and 
redevelopment 
The purpose of this SWMP component is to prevent and reduce the amount of pollutants 
entering the MS4 following the construction phase of development projects.  The 
Minimum Technical Requirements in Appendix 1 provide a basis for selecting and 
implementing appropriate best management practices (BMPs) to accomplish this through 
design approaches, structural treatment technologies, and operation and maintenance 
practices. 
 
S6.F.6 Pollution prevention and good housekeeping for municipal operations 
The municipal operation and maintenance (O&M) plan required to be developed under 
this component of the SWMP is one of the most important programmatic activities for 
any Permittee to reduce pollutants in discharges from their MS4.  This section of the 
permit requires Secondary Permittees to evaluate their day-to-day activities and evaluate 
what BMPs they can implement to reduce stormwater pollution from those activities.   
Employee training is a critical aspect of this SWMP component. Training can be done in-
house or by outside consultants, depending on the size of staff, area served and expertise 
available.  The training must be on-going as needed and reported in the annual report.  
Ecology and EPA both provide links to training materials and information on their 
websites. 
 
 
S7- Total Maximum Daily Load Allocations 
 
Under some circumstances, when the water quality of a water body is impaired, the 
federal Clean Water Act requires States to set limits on the amount of pollutants that the 
water body receives from all sources.  States may also set limits on pollutant loads when 
water bodies are threatened.  These limits are known as Total Maximum Daily Loads 
(TMDLs).  TMDLs differ from commonly used technology-based or water quality-based 
numeric limits for individual discharges.  A TMDL is developed through a defined 
process through which the maximum amount of a pollutant that may be discharged from 
all sources to a water body without causing violations of water quality standards is 
identified.  Then pollutant control strategies are developed to keep the pollutant loading 
below that level.  The strategies include numeric Waste Load Allocations (WLAs) for 
NPDES permitted dischargers and Load Allocations (LAs) to control the loads from 
nonpoint sources.   
Stormwater discharges covered under this permit are required to implement actions 
necessary to achieve the pollutant reductions called for in applicable TMDLs.   
Applicable TMDLs are TMDLs which have been approved by the EPA before the 
issuance date of the permit or which have been approved by the EPA prior to the date the 
permittees application is received by Ecology.  A list of all applicable TMDLs is included 
in Appendix B to this Fact Sheet.  Information on Ecology’s TMDL program is available 
on Ecology’s website at www.ecy.wa.gov/programs/wq/tmdl. 
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All TMDLs approved by EPA before February 15, 2006 were reviewed by Ecology to 
determine whether stormwater including municipal stormwater sources were identified in 
the TMDL.  When most of these TMDLs were developed, municipal stormwater was 
considered a subset of non-point dischargers, rather than a permitted discharge.  As a 
result, very few TMDLs statewide contain requirements for municipal stormwater 
sources.  Only a few of the TMDLs completed to date have established load allocations 
or waste load allocations for municipal stormwater discharges covered under this permit.   
Ecology is interpreting TMDL requirements as follows:  

• For TMDLs where stormwater was not identified as a source of the pollutants of 
concern, or if all of the sources were defined in the TMDL, Ecology considers the 
MS4 not to be a significant contributor of pollutants.   

• Where stormwater was identified as a source of pollutants and the TMDL or 
implementation plans developed to support the TMDL identified control measures 
were less than or equivalent to the requirements of this permit, Ecology sets a 
narrative effluent limit: “compliance with the permit compliance constitutes 
compliance with the TMDL.”     

• If stormwater was identified as a source of pollutants and specific WLAs, LAs or 
control measures were established, Ecology must develop effluent limits in 
addition to the other requirements of the permit. These effluent limits may be 
narrative or numeric depending on the control measures set by the TMDL or 
implementation plans.   

Where a TMDL or the detailed implementation plan developed for the TMDL identifies 
actions or activities beyond what is required by this permit, Ecology has identified the 
additional requirements in Appendix 2 of the permit for all TMDLs approved by EPA 
prior to February 15, 2006.  Appendix 2 of the permit lists the cities and counties affected 
by the TMDL.  Secondary permittees that are subject to additional TMDL related 
requirements will be notified at the time of permit coverage. 
When TMDL related monitoring is required, permittees are required to develop a quality 
assurance project plan.  Quality assurance project plans (QAPPs) must be submitted to 
Ecology for review and approval.  For detailed guidance on writing QAPPs, see 
Guidelines for Preparing Quality Assurance Project Plans for Environmental Studies 
(ECY Pub. No. 04-03-030) available on Ecology’s website at 
http://www.ecy.wa.gov/biblio/0403030.html. 
Implementation of all TMDLs approved by EPA prior to the date of issuance of this 
permit, or prior to the date of application, is required by all Permittees.  Appendix 2 will 
be updated in the final permit.  For the Phase I permit, all cities and counties, and King 
County as a Co-Permittee, will be covered at the time of permit issuance.  
 
Ecology did not require automatic implementation of TMDLs completed after a 
Permittee is covered under this permit because doing so would deny the opportunity to 
appeal additional permit requirements based on the new TMDL.  For TMDLs that are 
approved by EPA after the permit is issued, Ecology may establish TMDL-related permit 
requirements through a formal permit modification or through the issuance of an 
administrative order. Ecology’s decision to enforce requirements of TMDLs completed 
after the issuance of the permit will be based on the determination that implementation of 
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actions, monitoring or reporting necessary to demonstrate reasonable further progress 
toward achieving TMDL waste load allocations, and other targets, are not occurring and 
must be implemented during the term of the permit.  For this reason, Permittees are 
encouraged to participate in development of TMDLs within their jurisdiction and to begin 
implementation where appropriate. 
 
S8. Monitoring 
Background 
The federal stormwater rules require municipalities to propose a stormwater monitoring 
program for the term of the permit (40 CFR Part 122.26(d)(2)(iii)(D)).  However, few 
specific requirements of such programs are listed.  In the preamble to the federal rule 
(See pages 48049 - 48052 of the Federal Register, Volume 55, No. 222, November 16, 
1990) U.S. EPA indicates that they favor ... " a permit scheme where the collection of 
representative data is primarily a task that will be accomplished through monitoring 
programs during the term of the permit."  In the same text, they indicate that "an estimate 
of annual pollutant loading associated with discharges from municipal stormwater sewer 
systems is necessary to evaluate the magnitude and severity of the environmental impacts 
of such discharges and to evaluate the effectiveness of controls which are imposed at a 
later time."   
 
In the first round of municipal stormwater permits issued in 1995, Ecology established 
four monitoring objectives: 

 
a) Estimate concentrations and loads from representative areas or basins to be used 

in evaluating overall program effectiveness.   
b) Evaluate the effectiveness of selected Best Management Practices. 
c) Identify specific sources of pollution; and  
d) Identify the degree to which stormwater discharges are impacting selected 

receiving waters and sediments. 
 
At that time, it was thought that a monitoring program to adequately cover all the 
objectives in the first permit would be overwhelming.  Therefore, Ecology allowed the 
permittees to propose monitoring programs intended to achieve one or more of these 
objectives based upon priorities that they established for their programs.  Now, Ecology 
finds that all the above monitoring objectives remain applicable in the long run, 
regardless of the permittees’ initial priorities, and despite the results of permittees’ 
monitoring to date.  However, for this permit term, and under this permit condition, 
Ecology will require monitoring programs that focus on the first two objectives. 
Accomplishment of the third objective is partially met by an illicit detection and removal 
program, which is covered by permit condition S5.C.8.  Monitoring to accomplish the 
fourth objective will not be included in this permit.  Instead, Ecology intends to rely on 
its own monitoring programs, as may be coordinated and supplemented by local 
government monitoring, to accomplish the objective. 
 
Monitoring programs to meet the requirements of this section may include clustering 
such that more than one objective is met through an individual monitoring “project.” 
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The primary objective of the monitoring program is to provide a feedback loop for 
adaptive management of the permittees’ stormwater management programs and the 
municipal stormwater permit.  Adaptive management will be implemented through future 
permits or permit modifications. 

 
 A. Stormwater monitoring:  
 Knowledge of pollutant loads and of average event mean concentrations from 

representative areas drained by the municipal storm sewer systems are necessary to gauge 
whether the comprehensive stormwater management programs are making progress 
towards the goal of reducing the amount of pollutants discharged and protecting water 
quality.  Ecology intends this type of monitoring to continue well beyond this permit 
term.  The number of samples per year, 75% of qualifying events, up to a maximum of 
15, is intended to establish a sufficient data base from which to discern annual and 
seasonal loading trends over a long time period.  Based upon monitoring experiences by 
the City of Tacoma, Ecology anticipates that collecting data from 15 events per year is 
readily achievable.    

 
The permit calls for each permittee selecting 3 sites representing different land uses.  The 
Ports are to select one site.  To “represent” a particular land use, no less than 80% of the 
area served by the outfall or conveyance should be classified as having that land use.  
There is some risk in designating so few numbers and types of outfalls for this long-term 
monitoring.  The outfalls selected may not be adequately “representative” of what is 
being achieved throughout the municipal storm sewer system.  Results at these sites can 
over-estimate or under-estimate what is happening system-wide.  To reduce that error, 
Ecology will consider extending this type of monitoring to Phase II municipal stormwater 
permittees in the second round of their permits.  The second round is scheduled for 
issuance in 2011.  The combination of intensive monitoring at a number of outfall 
locations throughout the state should provide a sufficient data set from which to draw 
conclusions about the effectiveness of programs on a region-wide basis.   

 
 Such data may also prove useful for establishing Water Clean-up Plans (TMDLs) for 

waters not achieving water quality standards.  “Having statistically significant data sets at 
regional, seasonal, and land use levels enables modelers to use the information for more 
sensitive calibration of models that may be used for pollutant load allocations.” (Pitt et al)  

 Pollutants to be monitored were selected based upon their known presence in stormwater, 
their potential for adverse impacts, or their value in providing necessary supporting 
information.   

 
 TSS and turbidity are measures of particulates in the discharges.  Particulates in receiving 

waters can change sediment habitat, disrupt breathing, feeding, and other behaviors in 
biota, and can be a vehicle for the entrance of toxicants into the ecosystem.   TSS sources 
are eroding soils and organic and inorganic debris.   

 
 In western Washington, where hardness levels are often very low, metals concentrations 

in urban stormwater can frequently exceed water quality standards by large amounts.  
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Elevated metals concentrations can impact salmonid behaviors, and can have immediate 
lethal impacts.  Vehicles are a major source of metals.  Sources of copper include the 
wear of brake pads, bearings and bushings and other moving engine parts, and tailpipe 
emissions.  Copper is also included in pesticide formulations.  Tires, motor and hydraulic 
oils are major sources of zinc.   Galvanized materials exposed to the weather also 
contribute high concentrations of zinc to stormwater runoff.   Cadmium sources include 
tires and diesel exhaust.   

 
 There are many polycyclic aromatic hydrocarbons (PAH’s) that are associated with 

vehicle operation and with road and parking lot construction and maintenance.  A recent 
study by the USGS in Austin, Texas identified coal tar and asphalt emulsion sealcoats as 
the major source of PAH-contaminated sediment in local waterbodies.  Water column 
concentrations of PAH’s as low as 1 part per billion (or, 1 microgram per liter) have 
caused decreased survival of salmonid embryos.  Ecology has established marine 
sediment standards for PAH’s.  Those standards have been exceeded in various urban 
embayments around Puget Sound.  Stormwater has been implicated as a contributor.  
Recent surveys of PAH’s in sediments throughout Puget Sound reveal that background 
PAH concentrations are increasing virtually everywhere, making PAH’s a significant 
threat to ecosystem health.   

 
 The pesticides listed in the permit have all been detected with significant frequency in 

urban streams around King County based on a study conducted by the USGS, Ecology, 
and King County (1999).  These results are consistent with results obtained in other areas 
of the country.   The data collected in the King County study showed that some instream 
concentrations of insecticides exceed maximum recommended concentration limits for 
protection of aquatic life established by the National Academy of Sciences and National 
Academy of Engineering (1973), or the Ministers of Health Canada and Environment 
Canada (1995).  Most instream samples of the insecticide, Diazinon, exceeded chronic 
aquatic life criteria recommended by USEPA (1998).   Surface water runoff is the 
primary vehicle for transport of pesticides into these waters. Homeowner and commercial 
applications of these pesticides are the primary sources. 

 
 Nutrients, primarily phosphorus and nitrogen compounds, are often present in stormwater 

in concentrations that make significant contribution to eutrophication of streams, lakes, 
and estuaries.  Stimulation of nuisance algae blooms and reduction in dissolved oxygen 
levels leading to stresses and sometimes death of sensitive organisms can occur.   

   
 Various studies throughout the country, and locally, have documented stormwater 

toxicity to test organisms such as daphnids, amphipods, bacteria, and fish.   The causes of 
toxicity have included various pesticides and metals.  Recently, studies confirming higher 
rates of pre-spawn mortality of adult salmonids returning to urban streams as compared 
to mortality rates in rural streams has raised awareness and concern about stormwater 
toxicity.  Performing a toxicity test on the “seasonal first-flush storm” should give 
generally give us an annual worst case scenario.  The build-up of pollutants on the urban 
landscape during the dry season (July – Sept.) can result in higher concentrations and 
loads from discharge sites when compared to concentrations and loads from smaller, 
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more frequent storms throughout the winter.  Generally, receiving waters have less 
volume of water available for dilution of those pollutants during this time, and the water 
is at a warmer temperature.  These receiving water conditions increase the potential for 
toxic conditions to the biota.   

 
 The monitoring program includes grab samples for total petroleum hydrocarbons.  Grab 

sampling from the stormwater surface is indicated because of the volatile nature of some 
of the compounds in this broad class of compounds.  The presence of low levels of 
petroleum hydrocarbons that concentrate at the surface of waters can have impacts on 
biota that reside in or frequent the surface.   

 
 Grab samples for fecal coliform bacteria are also indicated.  Fecal coliform bacteria are 

present in virtually all stormwater discharges.  Sources include urban wildlife (birds, rats, 
mice, raccoons), domestic wildlife (dogs and cats), illegal cross-connections of sanitary 
sewers from residences and businesses, and onsite sewage disposal system failures.  
Because the urban landscape is dominated by impervious surfaces and nearly impervious 
surfaces, defecation on those surfaces is quickly washed into the storm drainage system.  
Fecal coliform bacteria are the most common reason for a surface water to be listed as not 
attaining water quality standards.  

 
 Finally, 1 to 3 sediment samples are to be collected per year per site.  The sediment is to 

be collected in sediment traps placed close to the discharge location, but in a place that is 
readily accessible.  The sediment analytes are those that have a history of association 
with stormwater discharges, are found in urban embayments, have a marine sediment 
quality standard, or that provide necessary support information (e.g.,  total organic 
carbon).  
 

 
List of parameters to measure in accumulated sediment 
 
 
 
CHEMICAL 
PARAMETER 
MG/KG DRY WEIGHT 
(PARTS PER MILLION (PPM) DRY) 
ARSENIC 57 
CADMIUM 5.1 
CHROMIUM 260 
COPPER 390 
LEAD 450 
MERCURY 0.41 
SILVER 6.1 
ZINC 410 
CHEMICAL 
PARAMETER 
MG/KG ORGANIC CARBON 
(PPM CARBON) 
LPAH 370 
NAPHTHALENE 99 
ACENAPHTHYLENE 66 
ACENAPHTHENE 16 
FLUORENE 23 
PHENANTHRENE 100 
ANTHRACENE 220 
2-METHYLNAPHTHALENE 38 

 
 
CHEMICAL 
PARAMETER 
UG/KG DRY WEIGHT 
(PARTS PER BILLION (PPB) DRY) 
PHENOL 420 
2-METHYLPHENOL 63 
4-METHYLPHENOL 670 
2,4-DIMETHYL PHENOL 29 
PENTACHLOROPHENOL 360 
BENZYL ALCOHOL 57 
BENZOIC ACID 650 
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HPAH 960 
FLUORANTHENE 160 
PYRENE 1000 
BENZ(A)ANTHRACENE 110 
CHRYSENE 110 
TOTAL BENZOFLUORANTHENES 230 
BENZO(A)PYRENE 99 
INDENO (1,2,3,-C,D) PYRENE 34 
DIBENZO (A,H) ANTHRACENE 12 
BENZO(G,H,I)PERYLENE 31 
1,2-DICHLOROBENZENE 2.3 
1,4-DICHLOROBENZENE 3.1 
1,2,4-TRICHLOROBENZENE 0.81 
HEXACHLOROBENZENE 0.38 
DIMETHYL PHTHALATE 53 
DIETHYL PHTHALATE 61 
DI-N-BUTYL PHTHALATE 220 
BUTYL BENZYL PHTHALATE 4.9 
BIS (2-ETHYLHEXYL) PHTHALATE 47 
DI-N-OCTYL PHTHALATE 58 
DIBENZOFURAN 15 
HEXACHLOROBUTADIENE 3.9 
N-NITROSODIPHENYLAMINE 11 
TOTAL PCB'S 12 
TOC 

 
Ecology has developed a cost estimate (Appendix C of this Fact Sheet) for the field and 
laboratory work that will be necessary to meet this monitoring requirement.   
 
 
B. Stormwater Program Effectiveness Monitoring:  
 
This part of the monitoring requirements requires the permittees to select 2 specific 
aspects of their stormwater management program for evaluation.  They are asked to 
evaluate the effectiveness of a specific action; and to evaluate the effectiveness of 
achieving a targeted environmental outcome.  In both cases, monitoring of stormwater or 
receiving water characteristics is necessary.  Monitoring of indirect measures of success 
such as improvements in regulatory processes, quality or timing or programmatic actions, 
or changes in behavior may also be accomplished as an indirect indicator of 
effectiveness.   
 
The permit lists 10 major components to a stormwater management program.  To 
implement any single component requires an administrative structure and an 
implementation strategy of multiple parts.  The “specific action” monitoring is aimed at 
having the permittees establish a feedback loop for a specific component or part of a 
component.   The intent is to do sufficient investigation to determine if a specific action is 
making an effective contribution to achieving the overall stormwater program and permit 
goals.  Examples could include: improvements in stormwater quality or quality of 
sediments in stormwater discharges; reduction in frequency of high flows; reduction in 
frequency of spills. 
 
The “targeted outcome” monitoring is intended to establish a feedback loop concerning 
the effectiveness of a subset or all of the stormwater program in achieving a specific 
environmental outcome.  Examples of an outcome include: reopening an area to 
commercial shellfish harvesting; preventing recontamination of receiving water 
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sediments; reducing discharge of certain pollutants by a targeted percentage, below a 
certain concentration, or below a targeted annual load amount; re-establishment of a 
sustaining native fish population.  
 
In both the “actions” and “outcomes” categories, permittees are required to select an issue 
for study that has significance for them.   
 
C. Treatment and Hydrologic Best Management Practices Monitoring 
 
Treatment Monitoring: 
On a smaller scale, we also need to determine the effectiveness of specific treatment 
BMPs in reducing pollutant discharges, and the effectiveness of various “low impact 
development” (LID) practices in reducing the quantity of stormwater runoff.   
 
The state and local stormwater manuals include lists of treatment BMP’s that are to be 
applied in new development and re-development projects.  Though most of these 
treatment types have been recommended and in common use for many years, we have 
only incomplete information about their pollutant removal capabilities.  We have some 
confidence that they are based on sound engineering concepts, but we do not know how 
well they perform in relation to one another.  Without a feedback loop of performance, 
we cannot confirm which BMP’s perform best for certain pollutants.  This also makes it 
difficult to estimate pollutant loadings that are necessary to implement TMDL’s.  
Without the feedback loop, we haven’t a good basis for altering design criteria in order to 
improve their performance.   
 
Not many studies have been done in the maritime Pacific Northwest Climate on facilities 
that have been constructed using design criteria in the stormwater manuals.  General 
performance information on categories of treatment BMP’s (e.g., wet ponds, dry ponds, 
biofiltration swales) from data collected around the country are available.  But the 
collectors of that data acknowledge its limited usefulness because of the broad range of 
designs, including design criteria, used around the country; and because of regional 
variations in rainfall patterns and soil types.  We are overdue to perform studies to firm-
up our knowledge of the capabilities and limitations of the “best management practices” 
that we have been using to reduce the pollutant impacts of our developments.    
 
The permit proposes that each Phase I permittee select 2 treatment types, that are 
standard technologies in their manuals, for detailed performance monitoring.  With the 
six Phase I permittees covered by this permit, Ecology hopes to get useful performance 
information on twelve different BMP types.  If necessary, Ecology will work with the 
permittees to coordinate monitoring to avoid duplication and so that the widest range of 
BMP types can be assessed.   
 
The statistical goal for treatment BMP effectiveness monitoring is to determine mean 
effluent concentrations and mean percent removals with 95% confidence and 80% power.   
Those are the goals in the “Technology Assessment Protocol – Ecology” (TAPE).  They 
are commonly used statistical goals.  Based on expected coefficients of variation for 
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stormwater pollutant parameters, it is likely that these statistical goals can be reached 
with between 12 to 35 sample pairs.  However, in the event of a large coefficient of 
variation, a maximum of 35 sample pairs will suffice, and the confidence and power will 
be identified.  The cost estimation for this effort in Appendix C to this Fact Sheet 
assumed 28 sample pairs would be necessary for all parameters of interest.  
 
The influent particle size distribution can have a significant effect on the pollutant 
removal performance of treatment BMP’s.  Prior to, or early in the sampling effort at a 
particular treatment BMP site, the influent particle distribution will be analyzed to see if 
it falls within a range that is typical for the BMP’s application and meets the 
requirements of the TAPE. 
 
Permittees shall prepare Quality Assurance Project Plans (QAPP’s) consistent with 
Ecology guidance (Publication #04-03-030) and shall use appropriate sections of 
“Guidance for Evaluating Emerging Stormwater Treatment Technologies” (Publication 
Number 02-10-037)  - or its updated version if published before the issuance date of this 
permit – including the “Technology Assessment Protocol-Ecology (TAPE) for preparing, 
implementing, and reporting on the results of the BMP evaluation program.   Because 
these are significant monitoring efforts with significant costs, it is advisable that QAPP’s 
be reviewed and approved before being implemented.  This should help reduce time and 
cost wasted on monitoring activities that won’t be accepted or prove useful.   Ecology is 
exploring alternatives to “discrete flow composite sampling,” as described in the TAPE, 
for treatment BMP’s that involve long residence times.  Ecology will share those 
alternatives and gain input from the permittees and other interested parties before 
publishing an update to Publication Number 02-10-037. 
 
Ecology is also proposing that permittees collect additional data, consistent with the 
recommendations in the “National Stormwater BMP Data Base Requirements.”  Addition 
of that data may help the national data base improve to the point that it can provide 
constructive observations and recommendations to modify our designs, goals, monitoring 
methods, etc.   
 
Ecology has developed a cost estimate of the field and laboratory work that will be 
necessary to meet this monitoring requirement.  As noted above, an assumption of 28 
paired samples was used to make this estimate.  The estimate assumed only 1 paired 
sample per captured runoff event.  For short detention, flow-rate based BMP’s, it is 
possible to get more than 1 sample pair per event.   
   
Hydrology Monitoring: 
There is new interest in using various low impact development practices for new 
developments and for retrofitting into existing developments.  We need to establish a 
feedback loop for documenting designs that have promise for long-term functionality, 
and for documenting the extent to which they can reduce surface water runoff volumes 
and flow rates.  There are not commonly accepted field monitoring protocols for 
measuring LID project functionality and effectiveness.  Seattle has a surface water 
monitoring effort for its Broadview/Green Grid project and a surface and groundwater 
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monitoring effort for its High Point project.  The Washington State University 
Cooperative Extension Office in Tacoma is monitoring surface and groundwater flows at 
a site near the Pierce/King County line.    
 
A one-size fits all monitoring protocol doesn’t seem a likely approach.  So, Ecology is 
open to suggestions in this draft for minimum field and statistical requirements for 
hydrologic monitoring.  Possibilities include: paired monitoring of flow from adjacent 
sites; one with an LID feature and one without.  Paired monitoring of adjacent 
subdivision sites; one with multiple LID features and one without.  Monitoring the 
surface runoff from a developed area before and after retrofitting an LID feature.  In all 
cases, it is likely that a long-term monitoring station is necessary in order to record flows 
and water surface elevations over an extended range of precipitation and soil moisture 
conditions.  Monitoring results may be used to improve the methods by which LID 
features are represented in predictive runoff models for determining treatment and flow 
control needs.   
 
Collaboration and Multi-purpose Monitoring Sites: 
Ecology will allow municipalities to collaborate on monitoring.  Different types of 
collaboration are possible.  It could involve hiring the same third party to perform some 
part or all of the monitoring efforts.  It could entail sharing staff and equipment, 
laboratory facilities or contracts, or monitoring sites.  Ecology is also open to the 
possibility of coordinating meetings of the permittees to reach agreement on monitoring 
details that will affect everyone’s effort.   
 
A permittee may also seek to identify a monitoring site that can be used to meet more 
than one permit requirement.  For instance, it may be possible to identify an influent 
monitoring station for a treatment BMP that could also double as a site for monitoring 
stormwater quality.  The sampling protocol would have to be reviewed to assure both 
monitoring requirements are met. 
 
Monitoring Program Reporting Requirements 
 This permit requires an annual report of monitoring data collected during the previous 
year.  The permit specifies the data to be reported for each section of the monitoring 
program.  The federal stormwater rules at 40 CFR 122.42(c) require an annual summary 
of monitoring data, and identification of water quality improvements or degradation. In 
addition, Ecology has requested a description of any other stormwater monitoring 
programs.  This information is needed to stay aware of all available information about 
stormwater in the watershed 
 
S9 – Reporting Requirements  
A. The federal stormwater rules at 40 CFR 122.42(c) require municipal stormwater 

permittees to submit an annual report.  Ecology included the annual reporting 
requirement in these permits, and modifications were made to clarify what is 
requested from permittees and to make the reporting requirements consistent with 
other provisions in the permits. 
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B. The items for inclusion in the annual report have been modified from the federal 
requirements for the following reasons: 

 
 - Additional clarification is provided on what is to be included in the portion 

of the report on the status of implementing the components of the 
stormwater management program.  Compliance with the performance 
standards must be addressed.   

 
 - The portion of the report on annexations and incorporation has been added 

by Ecology.  Major annexations and incorporation could have an impact 
on stormwater management program implementation if large areas are 
taken out of the municipal stormwater permit program.  Ecology believes 
it is reasonable to be notified of these types of changes in the permit 
coverage area. 

 
 - The EPA rules require reporting on annual expenditures.  Ecology has 

provided clarification on what kind of information is required in the 
portion of the report on annual expenditures.  The instructions for the 
reporting form include clarification on the tracking and reporting of 
expenditures. 

 
 - The requirements for a summary of enforcement actions and identification 

of water quality improvements or degradation are drawn from the federal 
rules. 

 
 - The federal requirement for information on revisions to the assessment of 

controls has been deleted from the annual report.  The purpose of the 
federal requirement is to predict the effectiveness of Stormwater 
Management Plans in reducing pollutants discharged.  Except for 
qualitative observations, it is not possible to estimate pollutant reductions 
annually without extensive monitoring of discharges.  Ecology prefers the 
broader monitoring program outlined in S8 to estimate concentrations and 
loads from representative areas or basins, evaluate management actions 
and evaluate the effectiveness of selected Best Management Practices.  

 
 - Ecology has retained the EPA requirements to provide a summary of 

monitoring data as a separate monitoring report under Special Condition 
S8. In addition, Ecology has requested a description of any other 
stormwater monitoring programs.  We need this information to stay aware 
of all available information about stormwater in the watershed. 

   
C. To reduce the administrative burden for Ecology and permittees, Ecology has 

developed a standardized reporting form for all permittees.  Ecology does not 
want the annual reporting requirement to unnecessarily take resources away from 
program implementation.  Also, Ecology does not have staff resources to respond 
to voluminous annual reports.  However, it is necessary to have enough 
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information to evaluate compliance with permit requirements and prepare the next 
permit. 

 
General Conditions:  
General Conditions are based directly on state and federal law and regulations have been 
standardized for all municipal stormwater NPDES permits issued by the Department. 
G1. Prohibits discharges that violate terms and conditions of this Permit. 
G2. Requires the Permittee to operate and maintain all stormwater pollution control 

facilities and system with terms and condition of this Permit. 
G3.   Requires the Permittee notify Ecology immediately of all spills that may threat 

human health and environment within no later than 24 hours.  In addition, spills 
that may cause bacterial contamination of shell fish must also reported to the 
State, Department of Health shellfish program. 

G4. This Permit prohibits bypass unless certain conditions exist in accordance with 40 
CFR 122.41(m).    

G5. Requires the Permittee to allow Ecology to access the facilities and conduct 
inspections of the facilities and records related to this Permit in accordance with 
40 CFR 122.41(i), Chapter 90.48.090 RCW, and WAC 173-220-150(1)(e).  

G6. For discharges with reasonable likelihood of adversely affecting human health or 
the environment, this Permit requires the Permittee to take all reasonable steps to 
minimize or prevent any discharge in violation of this Permit. 

G7. Specifies that the Permit does not convey property rights in accordance with 40 
CFR 122.41(g).  

G8. Prohibits the Permittee from using the Permit as a basis for violating any laws, 
statutes or regulations in accordance with 40 CFR 122.5(c).  

G9. This Permit contains certain sets of monitoring requirements to insure 
compliance. The monitoring shall be based on representative samples of the 
discharge that must also include the actual flow. The samples shall be tested by an 
accredited laboratory based on certain pre-prescribed procedures and the results 
shall be retained by the Permittee for five years, or longer in case of enforcement 
or other litigations.     

G10. Prohibits the reintroduction of removed substances back into the storm sewer 
system or to waters of the state in accordance with 40 CFR 125.3(g), Chapter 
90.48.010 RCW, Chapter 90.48.080 RCW, WAC 173-220-130, and WAC 173-
201A-040.  

G11. Invokes severability of permit provisions in accordance with Chapter 90.48.904 
RCW.  

 
G12. Identifies conditions for revoking coverage under the general permit in 

accordance with 40 CFR 122.62, 40 CFR 124.5, WAC 173-226-240, WAC 173-
220-150(1)(d), and WAC 173-220-190.  

 
G13. Identifies the requirements for transfer of permit coverage in accordance with 40 

CFR 122.41(l)(3) and WAC 173-220-200.  
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G14. Identifies conditions for revoking coverage under the general permit in 
accordance with 40 CFR 122.62, 40 CFR 124.5, WAC 173-226-240, WAC 173-
220-150(1)(d), and WAC 173-220-190.  

G15. Requires the Permittee to notify Ecology when facility changes may require 
modification or revocation of permit coverage in accordance with 40 CFR 
122.62(a), 40 CFR 122.41(l), WAC 173-220-150(1)(b), and WAC 173-201A-
060(5)(b).  

G16. Defines appeal options for the terms and conditions of the general permit and of 
coverage under the Permit by an individual discharger in accordance with Chapter 
43.21B RCW and WAC 173-226-190.  

G17. Any person who is found guilty of willfully violating the terms and conditions of 
this Permit shall be deemed guilty of a crime, and upon conviction thereof shall 
be punished by a fine of up to ten thousand dollars ($10,000) and costs of 
prosecution, or by imprisonment in the discretion of the court. Each day upon 
which a willful violation occurs may be deemed a separate and additional 
violation. Any person who violates the terms and conditions of a waste discharge 
permit shall incur, in addition to any other penalty as provided by law, a civil 
penalty in the amount of up to ten thousand dollars ($10,000) for every such 
violation. Each and every such violation shall be a separate and distinct offense, 
and in case of a continuing violation, every day’s continuance shall be deemed to 
be a separate and distinct violation. Describes the penalties for violating permit 
conditions in accordance with 40 CFR 122.41(a)(2).   

G18. Requires the Permittee to reapply for coverage 180 prior to the expiration date of 
this General Permit in accordance with 40 CFR 122.21(d), 40 CFR 122.41(b), and 
WAC 183-220-180(2). An expired permit continues in force and effect until a 
new permit is issued or until Ecology cancels the Permit. Only Permittees who 
have reapplied for coverage under this Permit are covered under the continued 
permit. This section is derived from Chapter 90.48.170 RCW. 

G19. Requires responsible officials or their designated representatives to sign 
submittals to Ecology in accordance with 40 CFR 122.22, 40 CFR 122.22(d), 
WAC 173-220-210(3)(b), and WAC 173-220-040(5).  

G20. Requires the Permittee to retain records of all monitoring information for a 
minimum of five years. Such information shall include all calibration and 
maintenance records. This period of retention shall be extended during the course 
of any unresolved litigation regarding the discharge of pollutants by the Permittee 
or when requested by Ecology. 

G21. Requires the permittee to notify Ecology in the event that the permittee is unable 
to comply with the permit or is out of compliance with the permit. 
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Table 4-4b.  Summary of 2000-2001 Mass Emissions Results by Site

Class Constituent
Data 

Included 
Sinceh

DL Units No. of 
Samples

No. of Non-
detects

Percent 
Detects Mean Median CV No. of 

Samples
No. of Non-

detects
Percent 
Detects Mean Median CV

Miscellaneous Constituents
Cyanide 96 0.01 mg/l 8 6 25 0.009 0.005 0.83 8 8 0 S.I.D S.I.D S.I.D
TPH 94 1 mg/l 8 8 0 S.I.D S.I.D S.I.D 8 8 0 S.I.D S.I.D S.I.D
Oil and Grease 94 1 mg/l 8 3 63 3 2 1.03 8 5 38 1.250 0.500 1.16
Total Phenols 94 0.1 mg/l 8 1 88 3 2 0.85 8 7 13 S.I.D S.I.D S.I.D

Indicator Bacteria
Total Coliform 94 20 MPN/100ml 8 0 100 3,506,375 500,000 1.68 8 0 100 124,563 15,500 2.52
Fecal Coliform 94 20 MPN/100ml 8 0 100 2,538,375 370,000 2.16 8 0 100 27,743 11,500 1.68
Ratio Fecal Coliform/Total Coliform 94 0 0 S.I.D. S.I.D S.I.D S.I.D 4 0 100 68.60% 81.82% 0.62
Fecal Streptococcus 94 20 MPN/100ml 8 0 100 1,000,000 240,000 1.69 8 0 100 119,948 4,550 2.01
Fecal Enterococcus 94 20 MPN/100ml 8 0 100 615,000 205,000 1.62 8 0 100 33,305 3,550 2.28

General Minerals
Ammonia 94 0.1 mg/l 9 3 67 0.56 0.45 0.88 9 2 78 0.18 0.15 0.71
Calcium 96 1.0 mg/l 10 0 100 27.09 19.02 0.70 10 0 100 107.78 105.45 0.29
Magnesium 96 1.0 mg/l 10 0 100 11.76 9.57 0.73 10 0 100 77.86 61.95 0.62
Potassium 94 1.0 mg/l 10 0 100 3.77 2.71 0.73 10 0 100 5.98 5.64 0.43
Sodium 96 1.0 mg/l 10 0 100 24.47 17.95 0.64 10 0 100 99.12 96.50 0.46
Bicarbonate 94 2.0 mg/l 10 0 100 82.89 56.91 0.69 10 0 100 99.12 96.50 0.46
Carbonate 94 2.0 mg/l 10 10 0 S.I.D S.I.D S.I.D 10 9 10 S.I.D S.I.D S.I.D
Chloride 94 2.0 mg/l 10 0 100 25.12 14.00 0.90 10 0 100 104.31 96.90 0.41
Fluoride 94 0.1 mg/l 10 1 90 0.20 0.12 0.80 10 0 100 0.20 0.20 0.14
Nitrate 94 0.1 mg/l 10 0 100 3.04 2.20 0.74 10 0 100 9.23 7.98 0.53
Sulfate 94 0.1 mg/l 10 0 100 41.23 22.05 0.98 10 0 100 449.40 368.50 0.44
Alkalinity 94 4.0 mg/l 10 0 100 68.10 46.65 0.69 10 0 100 188.10 189.40 0.20
Hardness 96 2.0 mg/l 10 0 100 126.07 81.25 0.63 10 0 100 589.30 565.00 0.30
COD 97 5 mg/l 10 0 100 53.10 59.35 0.48 10 0 100 83.10 79.45 0.55
pH 94 0-14 10 0 100 7.25 7.24 0.06 10 0 100 8.10 8.10 0.02
Specific Conductance 94 1.0 umhos/cm 10 0 100 322.01 198.50 0.74 10 0 100 1615.20 1459.50 0.38
Total Dissolved Solids 96 2.0 mg/l 10 0 100 194.52 122.00 0.76 10 0 100 1026.80 967.00 0.31
Turbidity 94 0.1 NTU 10 0 100 47.03 40.00 0.78 10 0 100 171.37 41.00 1.81
Total Suspended Solids 96 2.0 mg/l 10 0 100 164.90 142.50 0.73 10 0 100 353.10 95.50 1.67
Volatile Suspended Solids 94 1.0 mg/l/hr 10 0 100 46.60 35.00 0.63 10 0 100 39.80 23.00 1.54
MBAS 97 0.05 mg/l 10 1 90 0.11 0.09 0.72 10 8 20 0.07 0.05 0.97
Total Organic Carbon 94 1.0 mg/l 10 0 100 9.53 6.92 0.52 10 0 100 6.71 6.35 0.16
BOD 94 2.0 mg/l 10 1 90 9.35 7.75 0.58 10 1 90 5.40 4.90 0.71

Nutrients
Dissolved Phosphorus 94 0.05 mg/l 10 0 100 0.20 0.17 0.51 10 0 100 0.55 0.56 0.60
Total Phosphorus 94 0.05 mg/l 10 0 100 0.24 0.21 0.41 10 0 100 0.61 0.61 0.55
NH3-N 94 0.1 mg/l 9 0 100 0.47 0.37 0.87 9 4 56 0.14 0.12 0.78
Nitrate-N 96 0.1 mg/l 10 3 70 0.68 0.50 0.75 10 0 100 2.15 2.00 0.50
Nitrite-N 94 0.1 mg/l 10 1 90 0.21 0.11 1.34 10 9 10 S.I.D S.I.D S.I.D
TKN 96 0.1 mg/l 9 1 89 2.20 2.30 0.52 10 0 100 2.48 1.27 1.13

Metals
Dissolved Aluminum 96 100 µg/l 10 8 20 71.20 50.00 0.71 10 10 0 S.I.D S.I.D S.I.D
Total Aluminum 96 100 µg/l 10 1 90 400.81 205.50 1.24 10 10 0 S.I.D S.I.D S.I.D
Dissolved Antimony 97 5 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
Total Antimony 97 5 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 0 100 29.47 25.80 0.41
Dissolved Arsenic 97 5 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 0 100 36.80 27.70 0.61

Ballona Creek Malibu Creek
Mass Emission Site 01 Mass Emission Site 02
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Table 4-4b.  Summary of 2000-2001 Mass Emissions Results by Site

Class Constituent
Data 

Included 
Sinceh

DL Units No. of 
Samples

No. of Non-
detects

Percent 
Detects Mean Median CV No. of 

Samples
No. of Non-

detects
Percent 
Detects Mean Median CV

Ballona Creek Malibu Creek
Mass Emission Site 01 Mass Emission Site 02

Total Arsenic 97 5 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
Dissolved Barium 97 10 µg/l 10 0 100 29.47 25.80 0.41 10 10 0 S.I.D S.I.D S.I.D
Total Barium 97 10 µg/l 10 0 100 36.80 27.70 0.61 10 4 60 133.10 116.50 0.76
Dissolved Beryllium 97 1 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 3 70 157.00 137.00 0.69
Total Beryllium 97 1 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
Dissolved Boron 97 100 µg/l 10 4 60 133.10 116.50 0.76 10 10 0 S.I.D S.I.D S.I.D
Total Boron 97 100 µg/l 10 3 70 157.00 137.00 0.69 10 9 10 S.I.D S.I.D S.I.D
Dissolved Cadmium 97 1 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 9 10 S.I.D S.I.D S.I.D
Total Cadmium 97 1 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
Dissolved Chromium 97 5 µg/l 10 9 10 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
Total Chromium 97 5 µg/l 10 9 10 S.I.D S.I.D S.I.D 10 2 80 6.91 6.87 0.44
Dissolved Chromium +6 94 10 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 0 100 14.76 10.25 0.87
Total Chromium +6 94 10 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 5 50 129.00 75.00 0.96
Dissolved Copper 97 5 µg/l 10 2 80 6.91 6.87 0.44 10 1 90 797.00 330.00 1.50
Total Copper 97 5 µg/l 10 0 100 14.76 10.25 0.87 10 10 0 S.I.D S.I.D S.I.D
Dissolved Iron 94 100 µg/l 10 5 50 129.00 75.00 0.96 10 8 20 6.10 2.50 1.65
Total Iron 94 100 µg/l 10 1 90 797.00 330.00 1.50 10 10 0 S.I.D S.I.D S.I.D
Dissolved Lead 97 5 µg/l 11 10 9 S.I.D S.I.D S.I.D 11 9 18 S.I.D S.I.D S.I.D
Total Lead 97 5 µg/l 10 8 20 6.10 2.50 1.65 10 10 0 S.I.D S.I.D S.I.D
Dissolved Manganese 98 100 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
Total Manganese 98 100 µg/l 10 9 10 S.I.D S.I.D S.I.D 10 7 30 3.63 2.50 0.56
Dissolved Mercury 94 1 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 6 40 4.37 2.50 0.65
Total Mercury 94 1 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
Dissolved Nickel 97 5 µg/l 10 7 30 3.63 2.50 0.56 10 10 0 S.I.D S.I.D S.I.D
Nickel 97 5 µg/l 10 6 40 4.37 2.50 0.65 10 10 0 S.I.D S.I.D S.I.D
Dissolved Selenium 94 5 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
Total Selenium 94 5 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
Dissolved Silver 97 1 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
Total Silver 97 1 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 6 40 56.99 25.00 10.57
Dissolved Thallium 97 5 µg/l 10 10 0 S.I.D S.I.D S.I.D 10 5 50 86.96 39.60 1.31
Total Thallium 97 5 µg/l 10 10 0 S.I.D S.I.D S.I.D 0 0 S.I.D. S.I.D S.I.D S.I.D
Dissolved Zinc 94 50 µg/l 10 6 40 56.99 25.00 1.27 0 0 S.I.D. S.I.D S.I.D S.I.D
Total Zinc 94 50 µg/l 10 5 50 86.96 39.60 1.31 0 0 S.I.D. S.I.D S.I.D S.I.D

SVOCs
Bis(2-ethylhexyl)phthalate 99 1 µg/l 0 0 S.I.D S.I.D S.I.D S.I.D 6 2 67 4.33 3.63 0.71
PAHs

Acenaphthene 99 0.05 µg/l 0 0 S.I.D S.I.D S.I.D S.I.D 6 6 0 S.I.D S.I.D S.I.D
Acenaphthylene 99 0.05 µg/l 0 0 S.I.D S.I.D S.I.D S.I.D 6 6 0 S.I.D S.I.D S.I.D
Antracene 99 0.05 µg/l 0 0 S.I.D S.I.D S.I.D S.I.D 6 6 0 S.I.D S.I.D S.I.D
Benzo(a)anthracene 99 0.1 µg/l 0 0 S.I.D S.I.D S.I.D S.I.D 6 6 0 S.I.D S.I.D S.I.D
Benzo(a)pyrene 99 0.1 µg/l 0 0 S.I.D S.I.D S.I.D S.I.D 6 6 0 S.I.D S.I.D S.I.D
Benzo(b)fluoranthene 99 0.1 µg/l 0 0 S.I.D S.I.D S.I.D S.I.D 6 6 0 S.I.D S.I.D S.I.D
Benzo(k)fluoranthene 99 0.1 µg/l 0 0 S.I.D S.I.D S.I.D S.I.D 6 6 0 S.I.D S.I.D S.I.D
Chrysene 99 0.1 µg/l 0 0 S.I.D S.I.D S.I.D S.I.D 6 6 0 S.I.D S.I.D S.I.D
Dibenz(a,h)anthracene 99 0.1 µg/l 0 0 S.I.D S.I.D S.I.D S.I.D 6 6 0 S.I.D S.I.D S.I.D
Fluoranthene 99 0.1 µg/l 0 0 S.I.D S.I.D S.I.D S.I.D 6 6 0 S.I.D S.I.D S.I.D
Fluorene 99 0.1 µg/l 0 0 S.I.D S.I.D S.I.D S.I.D 6 6 0 S.I.D S.I.D S.I.D
Indeno (1,2,3-cd)pyrene 99 0.1 µg/l 0 0 S.I.D S.I.D S.I.D S.I.D 6 6 0 S.I.D S.I.D S.I.D
Naphthalene 99 0.05 µg/l 0 0 S.I.D S.I.D S.I.D S.I.D 6 6 0 S.I.D S.I.D S.I.D
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Table 4-4b.  Summary of 2000-2001 Mass Emissions Results by Site

Class Constituent
Data 

Included 
Sinceh

DL Units No. of 
Samples

No. of Non-
detects

Percent 
Detects Mean Median CV No. of 

Samples
No. of Non-

detects
Percent 
Detects Mean Median CV

Ballona Creek Malibu Creek
Mass Emission Site 01 Mass Emission Site 02

Phenanthrene 99 0.05 µg/l 0 0 S.I.D S.I.D S.I.D S.I.D 6 6 0 S.I.D S.I.D S.I.D
Pyrene 99 0.05 µg/l 0 0 S.I.D S.I.D S.I.D S.I.D 6 6 0 S.I.D S.I.D S.I.D

All other SVOCs 94 0.05-5.0 µg/l 0 0 S.I.D S.I.D S.I.D S.I.D 438 438 0 S.I.D S.I.D S.I.D
Pesticides

Organochlorine Pesticides & PCBs 94 0.05-1.0 µg/l 0 0 0 S.I.D. S.I.D. S.I.D. 210 210 0 S.I.D. S.I.D. S.I.D.
Carbofuran 96 5 µg/l 10 10 0 S.I.D. S.I.D. S.I.D. 10 10 0 S.I.D. S.I.D. S.I.D.
Glyphosate 98 25 µg/l 10 10 0 S.I.D. S.I.D. S.I.D. 10 10 0 S.I.D. S.I.D. S.I.D.
Organo-Phosphate Pesticides

Diazinon 96 0.01 µg/l 10 10 0 S.I.D. S.I.D. S.I.D. 10 10 0 S.I.D. S.I.D. S.I.D.
Chlorpyrifos 96 0.05 µg/l 10 10 0 S.I.D. S.I.D. S.I.D. 10 10 0 S.I.D. S.I.D. S.I.D.

N- and P-Containing Pesticides
Thiobencarb 96 1 µg/l 10 10 0 S.I.D. S.I.D. S.I.D. 10 10 0 S.I.D. S.I.D. S.I.D.
All other N- and P- Pesticides 94 1.0-2.0 µg/l 70 70 0 S.I.D. S.I.D. S.I.D. 70 70 0 S.I.D. S.I.D. S.I.D.

Phenoxyacetic Acid Herbicides
2,4-D 96 10 µg/l 0 0 0 S.I.D. S.I.D. S.I.D. 9 9 0 S.I.D. S.I.D. S.I.D.
2,4,5-TP 96 1 µg/l 0 0 0 S.I.D. S.I.D. S.I.D. 9 9 0 S.I.D. S.I.D. S.I.D.
Bentazon 96 2 µg/l 0 0 0 S.I.D. S.I.D. S.I.D. 9 9 0 S.I.D. S.I.D. S.I.D.
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Table 4-4b.  Summary of 2000-2001 Mass Emissions Results by Site

Class Constituent

Miscellaneous Constituents
Cyanide
TPH
Oil and Grease
Total Phenols

Indicator Bacteria
Total Coliform
Fecal Coliform
Ratio Fecal Coliform/Total Coliform
Fecal Streptococcus
Fecal Enterococcus

General Minerals
Ammonia
Calcium
Magnesium
Potassium
Sodium
Bicarbonate
Carbonate
Chloride
Fluoride
Nitrate
Sulfate
Alkalinity
Hardness
COD
pH
Specific Conductance
Total Dissolved Solids
Turbidity
Total Suspended Solids
Volatile Suspended Solids
MBAS
Total Organic Carbon
BOD

Nutrients
Dissolved Phosphorus
Total Phosphorus
NH3-N
Nitrate-N
Nitrite-N
TKN

Metals
Dissolved Aluminum
Total Aluminum
Dissolved Antimony
Total Antimony
Dissolved Arsenic

No. of 
Samples

No. of Non-
detects

Percent 
Detects Mean Median CV No. of 

Samples
No. of Non-

detects
Percent 
Detects Mean Median CV

7 4 43 0.027 0.005 1.35 0 0 S.I.D. S.I.D S.I.D S.I.D
7 7 0 S.I.D S.I.D S.I.D 0 0 S.I.D. S.I.D S.I.D S.I.D
7 1 86 2.571 2.000 0.84 0 0 S.I.D. S.I.D S.I.D S.I.D
7 2 71 2.229 2.400 0.66 0 0 S.I.D. S.I.D S.I.D S.I.D

7 0 100 2,057,143 2,200,000 0.80 4 0 100 432,000 400,000 0.85
7 0 100 1,365,714 1,600,000 0.77 4 0 100 157,725 165,000 0.83
0 0 S.I.D. S.I.D S.I.D S.I.D 0 0 S.I.D. S.I.D S.I.D S.I.D
7 0 100 3,260,286 500,000 1.80 4 0 100 38,950 22,500 1.25
7 0 100 558,857 S.I.D 1.00 4 0 100 22,950 20,500 0.92

11 4 64 1.15 0.15 1.78 10 3 70 0.72 0.16 2.17
11 0 100 27.50 28.00 0.44 10 0 100 30.91 23.07 0.62
11 3 73 9.32 6.08 1.18 10 0 100 8.69 5.17 0.92
11 3 73 9.41 6.08 1.18 10 0 100 4.31 2.71 0.99
11 0 100 28.16 25.10 0.66 10 0 100 38.10 19.95 1.23
11 0 100 68.65 51.72 0.58 10 0 100 88.37 52.36 0.74
11 3 73 9.24 6.08 1.21 10 10 0 S.I.D S.I.D S.I.D
11 0 100 30.77 19.00 0.93 10 0 100 34.56 21.65 1.00
11 0 100 0.21 0.14 0.58 10 0 100 0.20 0.12 0.84
11 1 91 3.86 3.23 0.61 10 2 80 3.47 2.85 1.04
11 0 100 38.18 26.50 0.76 10 0 100 53.85 26.50 1.19
11 0 100 56.27 42.40 0.58 10 0 100 72.46 42.95 0.74
11 0 100 97.55 100.00 0.45 10 0 100 112.87 76.25 0.70
11 0 100 69.83 64.10 0.71 10 1 90 80.87 54.95 0.95
11 0 100 6.93 6.92 0.04 10 0 100 7.11 7.09 0.06
11 0 100 330.08 334.00 0.61 10 0 100 387.79 249.50 0.86
11 0 100 197.64 198.00 0.64 10 0 100 237.70 148.00 0.92
11 0 100 97.49 59.50 0.93 10 0 100 87.33 60.25 1.04
11 0 100 244.09 161.00 0.90 10 0 100 306.70 187.00 1.34
11 0 100 53.82 41.00 0.65 10 0 100 61.30 50.50 0.83
11 1 91 0.11 0.09 0.52 10 0 100 0.10 0.09 0.31
11 0 100 16.02 10.20 0.95 10 0 100 15.58 9.46 1.19
11 3 73 7.12 5.50 1.15 10 1 90 9.49 7.30 0.83

11 0 100 0.43 0.36 0.60 10 0 100 0.24 0.19 0.71
11 0 100 0.49 0.42 0.55 10 0 100 0.31 0.22 0.67
11 5 55 0.95 0.12 1.78 10 5 50 0.59 0.11 2.20
11 1 91 0.88 0.73 0.60 10 2 80 0.79 0.64 1.01
11 2 82 0.29 0.19 1.00 10 2 80 0.13 0.09 0.83
11 0 100 3.02 2.08 0.70 10 0 100 2.45 2.04 0.71

11 9 18 S.I.D S.I.D S.I.D 10 9 10 S.I.D S.I.D S.I.D
11 2 82 575.08 278.00 1.72 10 2 80 174.46 157.50 0.60
11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D

Mass Emission Site 13
Coyote CreekL.A. River

Mass Emission Site 10
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Table 4-4b.  Summary of 2000-2001 Mass Emissions Results by Site

Class Constituent

Total Arsenic
Dissolved Barium
Total Barium
Dissolved Beryllium
Total Beryllium
Dissolved Boron
Total Boron
Dissolved Cadmium
Total Cadmium
Dissolved Chromium
Total Chromium
Dissolved Chromium +6
Total Chromium +6
Dissolved Copper
Total Copper
Dissolved Iron
Total Iron
Dissolved Lead
Total Lead
Dissolved Manganese
Total Manganese
Dissolved Mercury
Total Mercury
Dissolved Nickel
Nickel
Dissolved Selenium
Total Selenium
Dissolved Silver
Total Silver
Dissolved Thallium
Total Thallium
Dissolved Zinc
Total Zinc

SVOCs
Bis(2-ethylhexyl)phthalate
PAHs

Acenaphthene
Acenaphthylene
Antracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno (1,2,3-cd)pyrene
Naphthalene

No. of 
Samples

No. of Non-
detects

Percent 
Detects Mean Median CV No. of 

Samples
No. of Non-

detects
Percent 
Detects Mean Median CV

Mass Emission Site 13
Coyote CreekL.A. River

Mass Emission Site 10

11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 0 100 30.13 26.60 0.42 10 0 100 28.21 23.45 0.54
11 0 100 40.08 31.40 0.60 10 0 100 32.45 26.70 0.52
11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 1 91 154.36 172.00 0.38 10 5 50 114.10 81.00 0.78
11 0 100 181.00 174.00 0.38 10 2 80 160.00 125.50 0.63
11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 10 9 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 9 18 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 9 18 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 1 91 8.24 7.57 0.41 10 5 50 4.52 3.79 0.50
11 0 100 16.36 11.50 0.73 10 0 100 9.15 8.69 0.25
11 3 73 235.45 200.00 0.71 10 0 100 95.00 50.00 0.81
11 0 100 1038.55 420.00 1.87 10 1 90 306.00 285.00 0.57
11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 5 55 10.20 5.10 1.58 10 10 0 S.I.D S.I.D S.I.D
11 11 0 S.I.D S.I.D S.I.D 10 9 10 S.I.D S.I.D S.I.D
11 8 27 79.36 50.00 0.70 10 8 20 82.60 50.00 0.98
11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 5 55 6.30 5.82 0.80 10 8 20 3.92 2.50 0.90
11 2 82 8.13 6.75 0.68 10 7 30 4.30 2.50 0.83
11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 11 0 S.I.D S.I.D S.I.D 10 10 0 S.I.D S.I.D S.I.D
11 6 45 46.55 25.00 0.61 10 9 10 S.I.D S.I.D S.I.D
11 0 100 65.54 54.90 0.87 10 7 30 35.90 25.00 0.54

0 0 S.I.D S.I.D S.I.D S.I.D 0 0 S.I.D S.I.D S.I.D S.I.D

0 0 S.I.D S.I.D S.I.D S.I.D 0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D 0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D 0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D 0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D 0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D 0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D 0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D 0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D 0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D 0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D 0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D 0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D 0 0 S.I.D S.I.D S.I.D S.I.D
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Table 4-4b.  Summary of 2000-2001 Mass Emissions Results by Site

Class Constituent

Phenanthrene
Pyrene

All other SVOCs
Pesticides

Organochlorine Pesticides & PCBs
Carbofuran
Glyphosate
Organo-Phosphate Pesticides

Diazinon
Chlorpyrifos

N- and P-Containing Pesticides
Thiobencarb
All other N- and P- Pesticides

Phenoxyacetic Acid Herbicides
2,4-D
2,4,5-TP
Bentazon

No. of 
Samples

No. of Non-
detects

Percent 
Detects Mean Median CV No. of 

Samples
No. of Non-

detects
Percent 
Detects Mean Median CV

Mass Emission Site 13
Coyote CreekL.A. River

Mass Emission Site 10

0 0 S.I.D S.I.D S.I.D S.I.D 0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D 0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D 0 0 S.I.D S.I.D S.I.D S.I.D

0 0 0 S.I.D. S.I.D. S.I.D. 0 0 0 S.I.D. S.I.D. S.I.D.
11 11 0 S.I.D. S.I.D. S.I.D. 10 10 0 S.I.D. S.I.D. S.I.D.
11 11 0 S.I.D. S.I.D. S.I.D. 10 10 0 S.I.D. S.I.D. S.I.D.

11 11 0 S.I.D. S.I.D. S.I.D. 10 10 0 S.I.D. S.I.D. S.I.D.
11 11 0 S.I.D. S.I.D. S.I.D. 10 10 0 S.I.D. S.I.D. S.I.D.

11 11 0 S.I.D. S.I.D. S.I.D. 10 10 0 S.I.D. S.I.D. S.I.D.
77 77 0 S.I.D. S.I.D. S.I.D. 70 70 0 S.I.D. S.I.D. S.I.D.

0 0 0 S.I.D. S.I.D. S.I.D. 1 1 0 S.I.D. S.I.D. S.I.D.
0 0 0 S.I.D. S.I.D. S.I.D. 1 1 0 S.I.D. S.I.D. S.I.D.
0 0 0 S.I.D. S.I.D. S.I.D. 0 0 0 S.I.D. S.I.D. S.I.D.
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Table 4-4b.  Summary of 2000-2001 Mass Emissions Results by Site

Class Constituent

Miscellaneous Constituents
Cyanide
TPH
Oil and Grease
Total Phenols

Indicator Bacteria
Total Coliform
Fecal Coliform
Ratio Fecal Coliform/Total Coliform
Fecal Streptococcus
Fecal Enterococcus

General Minerals
Ammonia
Calcium
Magnesium
Potassium
Sodium
Bicarbonate
Carbonate
Chloride
Fluoride
Nitrate
Sulfate
Alkalinity
Hardness
COD
pH
Specific Conductance
Total Dissolved Solids
Turbidity
Total Suspended Solids
Volatile Suspended Solids
MBAS
Total Organic Carbon
BOD

Nutrients
Dissolved Phosphorus
Total Phosphorus
NH3-N
Nitrate-N
Nitrite-N
TKN

Metals
Dissolved Aluminum
Total Aluminum
Dissolved Antimony
Total Antimony
Dissolved Arsenic

No. of 
Samples

No. of Non-
detects

Percent 
Detects Mean Median CV

7 4 43 0.014 0.005 1.00
7 7 0 S.I.D S.I.D S.I.D
7 4 43 1.271 0.500 0.99
7 7 0 S.I.D S.I.D S.I.D

7 0 100 1,679,286 500,000 1.94
7 0 100 169,300 30,000 1.53
1 0 100 S.I.D S.I.D S.I.D
7 0 100 140,771 50,000 1.30
7 0 100 100,643 14,000 1.81

8 0 100 0.47 0.05 1.83
9 0 100 59.63 56.10 0.32
9 0 100 20.15 17.01 0.40
8 0 100 19.44 17.01 0.42
9 0 100 65.03 60.00 0.43
9 0 100 126.90 128.00 0.31
8 1 88 25.90 17.01 1.21
9 0 100 83.74 67.10 0.46
9 0 100 0.23 0.21 0.26
9 0 100 20.89 15.90 0.50
9 0 100 115.29 104.00 0.36
9 0 100 104.08 105.00 0.31
9 0 100 231.78 220.00 0.30
9 0 100 84.71 74.50 0.57
9 0 100 7.54 7.62 0.03
9 0 100 766.56 671.00 0.32
9 0 100 467.56 412.00 0.31
9 0 100 43.71 19.90 1.72
9 0 100 105.67 39.00 1.82
9 0 100 24.56 12.00 1.64
9 0 100 0.08 0.06 0.41
9 0 100 7.48 7.50 0.26
9 0 100 7.68 0.05 2.08

8 0 100 0.26 0.23 0.43
8 0 100 0.29 0.26 0.41
9 0 100 0.36 0.05 1.89
9 0 100 4.72 3.59 0.50
9 0 100 0.40 0.05 1.35
9 0 100 2.27 1.00 0.90

9 8 11 S.I.D S.I.D S.I.D
9 4 56 316.56 123.00 1.67
9 9 0 S.I.D S.I.D S.I.D
9 9 0 S.I.D S.I.D S.I.D
9 9 0 S.I.D S.I.D S.I.D

Mass Emission Site 14
San Gabriel River
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Table 4-4b.  Summary of 2000-2001 Mass Emissions Results by Site

Class Constituent

Total Arsenic
Dissolved Barium
Total Barium
Dissolved Beryllium
Total Beryllium
Dissolved Boron
Total Boron
Dissolved Cadmium
Total Cadmium
Dissolved Chromium
Total Chromium
Dissolved Chromium +6
Total Chromium +6
Dissolved Copper
Total Copper
Dissolved Iron
Total Iron
Dissolved Lead
Total Lead
Dissolved Manganese
Total Manganese
Dissolved Mercury
Total Mercury
Dissolved Nickel
Nickel
Dissolved Selenium
Total Selenium
Dissolved Silver
Total Silver
Dissolved Thallium
Total Thallium
Dissolved Zinc
Total Zinc

SVOCs
Bis(2-ethylhexyl)phthalate
PAHs

Acenaphthene
Acenaphthylene
Antracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno (1,2,3-cd)pyrene
Naphthalene

No. of 
Samples

No. of Non-
detects

Percent 
Detects Mean Median CV

Mass Emission Site 14
San Gabriel River

9 9 0 S.I.D S.I.D S.I.D
9 0 100 40.42 2.50 0.19
9 0 100 43.12 41.70 0.18
9 9 0 S.I.D S.I.D S.I.D
9 9 0 S.I.D S.I.D S.I.D
9 1 89 202.44 205.00 0.52
9 0 100 235.22 205.00 0.40
9 9 0 S.I.D S.I.D S.I.D
9 9 0 S.I.D S.I.D S.I.D
9 9 0 S.I.D S.I.D S.I.D
9 9 0 S.I.D S.I.D S.I.D
9 9 0 S.I.D S.I.D S.I.D
9 9 0 S.I.D S.I.D S.I.D
9 8 11 S.I.D S.I.D S.I.D
9 0 100 8.56 7.69 0.28
9 4 56 133.33 110.00 0.76
9 2 78 365.56 260.00 0.95
9 9 0 S.I.D S.I.D S.I.D
9 8 11 S.I.D S.I.D S.I.D
9 9 0 S.I.D S.I.D S.I.D
9 9 0 S.I.D S.I.D S.I.D
9 9 0 S.I.D S.I.D S.I.D
9 9 0 S.I.D S.I.D S.I.D
9 3 67 5.02 5.49 0.44
9 1 89 6.26 6.06 0.37
9 9 0 S.I.D S.I.D S.I.D
9 9 0 S.I.D S.I.D S.I.D
9 9 0 S.I.D S.I.D S.I.D
9 9 0 S.I.D S.I.D S.I.D
9 9 0 S.I.D S.I.D S.I.D
9 9 0 S.I.D S.I.D S.I.D
9 8 11 S.I.D S.I.D S.I.D
9 5 44 39.17 25.00 0.44

0 0 S.I.D S.I.D S.I.D S.I.D

0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D
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Table 4-4b.  Summary of 2000-2001 Mass Emissions Results by Site

Class Constituent

Phenanthrene
Pyrene

All other SVOCs
Pesticides

Organochlorine Pesticides & PCBs
Carbofuran
Glyphosate
Organo-Phosphate Pesticides

Diazinon
Chlorpyrifos

N- and P-Containing Pesticides
Thiobencarb
All other N- and P- Pesticides

Phenoxyacetic Acid Herbicides
2,4-D
2,4,5-TP
Bentazon

No. of 
Samples

No. of Non-
detects

Percent 
Detects Mean Median CV

Mass Emission Site 14
San Gabriel River

0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D
0 0 S.I.D S.I.D S.I.D S.I.D

0 0 0 S.I.D. S.I.D. S.I.D.
9 9 0 S.I.D. S.I.D. S.I.D.
9 9 0 S.I.D. S.I.D. S.I.D.

9 9 0 S.I.D. S.I.D. S.I.D.
9 9 0 S.I.D. S.I.D. S.I.D.

9 9 0 S.I.D. S.I.D. S.I.D.
63 63 0 S.I.D. S.I.D. S.I.D.

0 0 0 S.I.D. S.I.D. S.I.D.
0 0 0 S.I.D. S.I.D. S.I.D.
0 0 0 S.I.D. S.I.D. S.I.D.

CV = Coeffiecient of variation
DL = Detection Limit
S.I.D. = Statistically Invalid Data, not enough data above detection limit collected

a) Criteria based on daily maximum
b) Criteria based on 30-day average

c)

d)

e)

f)

g) Except for indicator bacteria, there are no numerical water quality standards that apply to stormwater or "non-point source" pollution.  Current federal and state 
numerical standards apply only to "point source pollution," such as sanitary sewage, industrial and commercial discharges to the ocean, and other waterbodies.
Water quality standards described in the 1995 Los Angeles Region Basin Plan or the 1997 California Ocean Plan do not apply to stormwater runoff, and any
exceedance of values should not indicate violation nor noncompliance with the plans.  Furthermore, a direct comparison of the sampling results with the
Ocean Plan standards cannot be made since the results presented in the table are detected values before dilution, a factor allowed by the Ocean Plan.

h) Detection limtis have changed throughout the monitoring process.  Only data matching the current detection limit is displayed in this table.  The Data Included
Since  field indicates the first year of the storm season with the current detection limit.

TW P:\EPPUB\WATER\MONITOR\REPORTS\MONITORING REPORTS\1999-00\WQ DATA\9400_ME\SEASON_9400_ME.XLS

Criteria maximum concentration which equals the highest concentration of pollutant to which aquatic life can be exposed for a short period time without deleterious 
effects.

Criteria continuous concentration which equals the highest concentration of pollutant to which aquatic life can be exposed for an extended period time (4 days) without 
deleterious effects.

Criteria for the sum of acenaphthylene, anthracene, 1,2-benzanthracene, 3,4-benzofluoranthene, benzo(k)fluoranthene, 1,12-benzoperylene, 
benzo(a)pyrene, chrysene, dibenzo(ah)anthracene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene and pyrene.

Criterion expressed in the total recoverable form.
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( Re: Fact Sheet 
National Pollutant Discharge Elimination System (NPDE�) 
NPDES Permit Renewal (Storm Water) 

NPDES PERMIT NUMBER: DC0000221 

FACILITY ADDRESS: 

Office of the City Administrator 
Government of the District of Columbia 
The John A. Wilson Building 
1350 Pennsylvania Avenue, NW 
Washington, DC 20004 

FACILITY LOCATION: 

District of Columbia 
Municipal Separate Storm Sewer System (MS4) 

RECEIVING STREAM: 

Potomac River, Anacostia River, 
And Tributaries 

FACILITY BACKGROUND AND DESCRIPTION: 

The Government of the District of Columbia oWns and operates a Municipal Separate Storm 
Sewer System (MS4) which discharges storm water during wet weather events from various 
outfall lbcations throughout the District into its waterways. The District of Columbia 
Government was issued its first MS4 Permit in April, 2000, which required the permittee to 
implement its existing S�orm Water Management Plan (SWMP) over the next three years �d 
during that time review and propose an improved SWMP. In that time, the District has 
established and refined the infrastructure for dealing with MS4 permit compliance "activities 
within their jurisdiction through passage of the District of Columbia Storm Water Permit 
Compliance Amendment Act of 2000 (DC Law #13-311) in June, 2001; developed a m�nitoring 
program to determine the chemical and physical characteristics of the municipal storm water 
being discharged from the MS4 outfalls; performed an assessment of existing MS4 activities 
which contribute to the runoff being discharged into the MS4 system; provided an 
implementation plan for"managing th. MS4 activities within the District; and submitted an 
upgrade to "their existing SWMP. The Permit coverage extends to all areas within the "corporate 
boundaries of the District of Columbia served by, or otherwise contributing discharges, from the 
MS4 system, but does not include the District's combined or sanitary sewer systems. Rather than 
establIshing specific numeric outfall "effluent limits, the Environmental Protection Agency (EPA) 
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has established a combination of narrative and best management practices as the effluent limits in 
this permit in Section I requiring implementation of the Upgraded SWMP as a non numeric 
effluent limit consistent with 40 CFR Part .122.44(k)(2). As explained below EPA has 
determined that the Upgraded SWMP represents (1) the technology based level of pollution 
reduction achieved through the combination of best management practices (BMPs) controlling 
the. quantity as well as the quality of pollutants in the MS4 to the maximum extent practicable 
(MEP); and (2) the implementation of the Upgrad�d SWMP (in conjunction with narrative 
prohibition in Section I.C. of the permit) is sufficient to ensure compliance with applicable water 
quality standards. The MS4 Permit characterizes and controls storm water, and because of the 
indiscriminate nature of storm water focuses on controls of the sources of pollutants through the 
use of Best Management Practices (BMPs) under existing Federal rules and regulations. EPA 

. has also identified an effluent limit consistent with the applicable total maximum daily loads 
(TMDLs) waste load allocations (WLAs). 

. 

EPA's implementing regulations for·Section 301(b)(l)(C) among other things prohibit the 
issuance of an NPDES permit "when imposition of conditions cannot ensure compliance with the 
applicable water quality requirements" and to ensure that adequately protective NPDES effluep.t 
limits are imposed whenever "a dIscharge causes, has the reasonable potential to cause or 
contributes to an in-stream excursion about the allowable ambient concentration" ofan 
applicable water quality standard. See 40 CFR §§ 122.4(d) and 122.44(d)(I)(iii). EPA views. 
the MS4 NPDES permit program as an iterative process requiring reexamination of ongoing . 
controls and continued improvements to the respective storm water management programs of 
each faci·lity while continuing to adequately protect the water quality of the receiving -stream. 

When the MS4 Pennit was issued on April 19, 2000, it was subsequently appealed for a 
number of reasons. After the parties fully briefed the issues, the appeal resulted in two decisions 
finally by the Environmental Appe�s Board (EAB) in February, 2002 and upon reconsideration 
in May, 2002. The focus of those appeals was on a total of nine issues which included 
compliance with water quality standards through the use of BMPs, rather than thr.ough 
establishing numeric effluent limits; aggregate versus single outfall discharge limits and 
monitoring procedures for the Hickey Run Total Maximum Daily Load (TMDL) in .the Permit; 
EP A's -detennination that the MS4 would reduce st.orm water pollutant discharges to the . 
Maximum Extent Practicable (MEP); the process for addres.sing SWMp

· deliverables and 
modifications .during the Permit cycle; and the conflict in the use of "waivers· and exemptions" 
between District and Federal storm water regulations. One of the issues which the EAB agreed 
with EPA included the finding that MS4 permits may have BMPs as pennit effluent controls 
sufficient to meet water -quality standards, specifically affirming the Agency's position that 
NPDES permits are not required to have numeric effluent limits (especially storm water permits) 
but rather may contain BMPs as pennit controls. The EAB also observed that the numeric timit 
for the Hickey Run TMDL in the Permit saying that the Perrriit was not necessarily required to 
have outfall specific limits. On BMP.s ·and MEP, EPA's position was upheld on our 

·.determinations that the SWMP and BMPs represent the controls sufficient t.o achieve reduction 
of pollutants to "the maximum extent practicable"(MEP); that the Permit properly allowed for 

Page 2 of II 

/ I \ 

RB-AR53429



( \ improvements and upgrades; that EPA properly allowed a three year compliance schedule; and 
that the Perinit properly considers cost b�nefit information. 

With regard to permit modifications, the EAB upheld the compliance schedule and 
extension,of time' provisions which were up to 120 days in the· Permit. Issues remanded to the 
Region included establishing a record justifying that the MS4 effluent limits will "ensure 
compliance" necessary to meet applicable water quality standards; inclusion in the Permit of the 
methodology for monitoring procedures and requirements for either a narrative or the numeric 
standard to address the Hickey Run TMDL; revise the Permit to explain how major and minor 
modifications with regard to MS4 monitoring location and SWMP changes will be addressed; 
and clarification of the District's "waivers and exemptions"clause in the Permit. Since that time, 
consistent with the EAB' s ruling on this issue, EPA has clarified through Amendment Numbers 
1 and 2 to the 2000 MS4 Permit how the MS4 is to be modified and addressing the' different types 
of changes that may be required during the life of the permit. Amendment Number 2 also 
authorized a change "in monitoring statio'ns from the Anacostia watershed to the Rock Creek 
watershed. This Permit reflects those changes to the modification procedures and the monitoring 
'stations. EPA has addressed the other remand issues in the fact sheet andlor in the reissued MS4' 
Permit. 

ACTION TAKEN: 

This action involves reissuing a second round �ational Pollutant Discharge Elimination 
System (NPDES) MS4 Permit to the Government of the District of Colwnbia. The. reissued MS4 
Permit will replace the one originally issued on April 19, 2000, and s-ubsequently changed by 
Amendment Number 1 issued on January 12, 2001, and Amendment Number 2 issued on March 
19,2003. The reissued draft MS4 Permit was public noticed on November 14, 2003, for a thirty 
day review and comment period. EPA received four multiple comment letters from interested 
parties during the public comment period and has prepared. individual responses to each of those 
letters (refer to MS4 Responsiveness Summary document). This permit incorporates 
information and schedules contained in the Upgraded SWMP as the primary pollutant control 
mechanism for addressing storm water issues during the next permitting cycle. Changes in the 
permit and Upgraded SWMP reflect information set forth in the District's First Annual Review 
dated April 19,2001; the 2002 Annual Report da�ed April 19, 2002; the 2002 Implementation 
Plan dated April 19,2002; and the Discharge Monitoring Report dated April 19, 2002; and which 
is' supplemented by the 2003 Annual Report, the 2003 Implementation Plan, and the 2003 

. 

Discharge Monitoring Report, aU of which are dated April 19, 2003. The Permit will require 
action and implementation of all MS4 activities by the permittee as set forth in this Pennit and 
the Upgraded' SWMP;-'-The'Permit promotes the demonstration of,the effectiveness of various 
BMPs. The requirements of this Permit build on existing MS4 inventories, databases, and . 
studies which support implementatiol\ of MS4 activities. Finally this Permit continues to require 
the dev.elopment, collection and reporting of baseline and trend monitoring data under the 
District's current MS4 watershed-based monitoring program. Besides compliance with the 
conditions of this Permit, such information will be used to evaluate the overaH effectiveness of 
current controls and direct the developments of additional controls to be taken to enhance the 

Page 3 of 11 

RB-AR53430



District's storm water management program and provide further protection for water quality. 

Based on the information available as described above for this Permit, EPA has 
determined that the District's Upgraded Storm Water Management Pian establishes controls that 

. will reduce the discharge of pollutants to the maximum extent practicable consistent with EPA's 
MS4 storm water program requirements of Section 402(p )(3 )(B)(iii) of the CWA. In reaching 
this conclusion, EPA reviewed not only the monitoring information discussed above, the TMDLs 
and resulting wasteload allocations (detailed in the Fact Sheet).but also the District's Annual 
Reports dated April 19, 2002 and April 19, 2003. In addition EPA also reviewed the District's 

Implementation Plans dated April 19, 2002 and April 19, 2003; the District's fifth Semi-Annual 
Report to the Mayor and City Council dated December 2003. To implement these requirements 
in the Permit, EPA has revised Part I.D. to clarify that the effluent limits for this permit are to 
imple�ent the requirements set forth in the Upgraded Storm Water Management Plan. EPA has 
also provided a clarifying definition of the "maximum extent practicable" standard for the 
specific purposes in this MS4 Permit. The narrative effluent limits provide the performance
based ·standard for evaluating the environmental outcome of the storm water management activity 
which is being monitored for compliance. The Region finds that the Permit effluent limits and 
other requirements {such as those establishing "measurable performance standards" in Parts 
m.C.6 and m.D of the Permit) adequately hold the Permittee to· continue meeting·quantifiable 
outcomes tied to pollution reduction and real achievable results under the currept system of 
annual permit deliverables. 

Based on the following discussion, EPA finds that the Upgraded SWMP and the Permit {re 
effluent limits to implement that SWMP are sufficient to ensure compliance with applicable "-
water quality standards. Because of continued uricertainty and lack of data regarding the 
efficiency of various BMPs, this Permit also includes substantial monitoring to verify and inform 
EPA's findings. 

The District's Upgraded SWM}> which EPA approved on October 29,2003, set forth a 
franlework for a long term storm water management control program under the reissued Permit 
for assessing its effectiveness in ensuring compliance with applicable water quality standards to 
the maximum extent practicable. The basic strategy for assessing the effectiveness of the 
Upgraded SWMP in meeting the applicable District water quality standar-ds has been and 
continues to be dependent on the cyclic watershed monitoring and asse�sment program 
established under the current permit for assessing long term water quality impacts and trends, on 

. �pecific BMP �onit6ring, where appropri�te, and on the direct (Le., . number of BMPs installed; 
removal efficiencies; storm water volume reduction; event mean concentration reduction; 
pollutant loading reduction) and indirect (i.e., education of the public; monitoring for illicit 
discharges and construction impacts; /ileaning of catch b.asin and streets; removal of floatables 
from District waterways) measurement systems of storm water management controls currently 
being implemented within the District. Within the next two years, the District will-complete their 
initial baseline monitoring under the MS4 Pern'lit and start with their next round of monitoring in 
the Anacostia, Rock Creek, and Potomac watersheds to be .in a position to evaluate the 
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( effectiveness of the storm water controls being implemented annually in achieving compliance 
with applicable water quality standards. This monitoring will serve to further inform and/or 
-verify to EPA whether the Permit controls (including BMP effectiveness) are suffi�ient to ensure 
compliance with applicable water quality standards. 

. 

While the recommendations for each of the MS4 activities identified in the Upgraded 
SWMP WIll continue to be implemented during the reissued Permit cycle to ensure compliance 
with applicable water quality standards, District studies and reports indicate that there are over 
350 BMPs installed currently to reduce the MS4 pollutants being discharged to the system, up to 
60 tons per month during heavy rainfall periods of floating debris being removed from District 
waterways, 700 tons of trash per month being collected from 2,000 litter cans placed at bus stops 
and in heavy pedestrian traffic areas� approximately 6,000 tons of trash being cleaned annually 
through the catch basin program, and 5,298 construction sites inspected in FY2001 with 234 
enforcement actions taken for violations of storm water regulations. Functional landscaping and 
low impact development (LID) practiceS will continue to be promoted and offered as cost 
effective means of addressing storm water management through site design modifications and 
implementation of BMPs. These practices encourage development in a hydrologically functional 
manner, consistent with the natural landscape. Between January, 2001 , and February, 2002, the 
District's Department of Health approved 21 LID storm water management plans as 
demonstration projects. The 8th Street, S.E., pilot project scheduled for completion during FY 
2004 by the Department of Transportation incorporates LID principles and will be used to 
evaluate the effectiveness orLID techniques within transportation capital projects to reduce 
storm water runoff and improve storm water quality. (Refer to Chapters 5 and 6 of the Storm 
Water Management ptan dated October 1 9, 2002, for additional information regarding MS4 
activities). . 

As previously mentioned, the Permit to be reissued will build through implementation of 
BMPs and numeric criteria and program standards, where appropriate, on current projects already 
underway for each of the MS4 activities outlined in Part III.B of the existing Permit. This will be 
achieved through institutional and other accomplishnients to date which included passage of the 
District's "Storm Water Permit Compliance Amendment Act of 2000" that created a permanent 
management infrastructure and funding source for implementing MS4 activities and additional 
actions under the existing Permit that increased District inspection and enforcement of MS4 
activities; integrated BMPs and low impact development projects into all MS4 activities; 
enhanced informational databases for MS4 activities to support implementation; established 
programs to deal with source characterization and identification, snow and ice removal, and 
illicit discharge detection and correction;. created a sampling program to monitor representative 
MS4 outfalls on a rotating subwatershed basis for the Anacostia River, Rock Creek, and Potomac 
River; and developed programs for eoocating the public and private sectors to effectively manage 
storm water. 

On January 1 2, 2001 , the Region issued Amendment No.1 to the existing Permit which 
clarified when the Permit would be reopened and modified in accordance with current NPDES 
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pennit regulations. The Amendment was subsequently appealed to the EAB and packaged with 
the original appeal to be decided along with the February, 2002 ruling. The reissued Pennit 
clarifies through the use of a reopener clause when modifications are appropriate and specifies 
throughout the Pennit when major modifications to the Pennit will be required. On March 19, 
2003, tl)e Region issued Amendment No.2 to the existing Pennit which authorized changes to 
the District's monitoring program shifting the stations and associated MS4 outfall locations from 
the Anacostia River subwatershed to the Rock Creek subwatershed and further discussed the 
modification issue. The outstanding issues remanded to the Region by the EAB which still 
remain are discussed below along with an explanation of how they are to be addressed in the 
reissued Pennit. 

Hickey Run is a very small tributary to the AIl:acostia River. The drainage area is a mere 
1.7 square miles. The upper reach is essentially a closed stream and the lower reach an open 
channel. The headwaters of Hickey Run consist of underground storm sewer pipes with outfall$ 
that are very close to each other. Through four outfalls, the stonn sewer gives way to an open 
stream channel. The stream flows through the National Arboretum for less than a mile before 
meeting the Anacostia River. The stream has been historically plagued by illegal oil and grease 
dumping. Above the open stream, there are a number of transportation-related facilities in the 
watershed (gas stations, repair shops, etc.), many of which have not properly disposed·of wa.ste 
oil in the past. Also, oil and grease flush into the storm sewer system during rain stonns. 

While much of the oil and grease !)riginates from nonpoint sources in the upper half of 
the Hickey Run watershed upstream from the four outfalls, these pollutants find their way to the 
storm sewer system and are thus classified as point sources in the Hickey Run TMDL. The open 
channel that flows through the National Arboretum in the lower half of the watershed picks up 
oil and grease from groundwater and sediments as well as occasional illegal dumping. These 
sources make up the nonpoint source load. The following table shows the percent of the total 
load of the pollutants from point and nonpoint sources. 

Source Percent of Total Load 

Existing Conditions 

Point Source (4 outfalls) 88."9% 

Nonpoint Source 

I\1argin of Safety 

11.1% 

·0:0% 

. . 

After the TMDL 

44% 

31% 

25% 

Th� TMDL required a wasteload allocation of 11.9 lbs/day of oil and grease at a stream 
flow in Hickey Run ofO.S cubic feet per second.representing the load from these four sewer 
outfalls. The effluent limit is 11.9 lbs per day for the MS4 discharge to Hickey Run. 

Monitoring for oil and gr-ease in Hickey Run' is presently conducted by the District at their 
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( ambient sampling site identified as THRO 1 and the MS4 sitejdentified in .the 
·
existing Permit. 

Current monitoring data collected at both locations indicate that this parameter consistently 
meets the water quality stahdard criteria of 10 mg/l and should be no longer be considered a 
pollutant of concern. The improved conditions for oil and grease within the Hickey Run 
subwatershed are attributed to the use of source controls and effective enforcement actions. 
Work will still continue in the Hickey Run subwatershed under this Permit by implementing 
additional techniques designed to identify violators and structural controls for ensuring TMDL 
requirements are met on a continuous basis. One of the measures which the District intends to 
pursue under this Permit is the establishment of a BMP stru�ture below the largest outfall from 
Hickey Run prior to it becoming an open channel through the National Arboretum as a means to 
ensuring full compliance with the applicable water quality standard criterion. Development of a· 

. monitoring program for measuring the effectiveness and performance of the BMP in achieving . 
the TMDL endpoint of 10mg/1 for oil and grease is a provision of the Memorandum of 
Understanding which was slgneq in January, 2004 with the agencies responsi1:>le for the project. . 
The aggregate approach and the setting of one limit at this outfall for monitoring the TMDL was 

. decided based on the. configuration of the enclosed stream, the volume of storm water that the 
outfall contributes to the open channel and that the ambient monitoring site downstream of the 
four outfalls that comprise Hick�y Run has not shown oil and grease violations. 

When the oil and grease TMDL for Hickey Run was developed, a single wasteload 
allocation (WLA) was assigned to the combined four outtalls that comprised the man-made 
reconfigured piped stream prior to it becoming a natural waterway in the vicinity of the National 
Arboretum. The 2000 MS4 Permit based Ii numeric effluent limit on that WLA and determined 
that the single numeric effluent limit was an appropriate control for all four outfalls because as 
discussed below the three downstream outfalls of the current MS4 monitoring site were not 
considered to be contributors to the oil and grease problem. That limit had a three year 
compliance schedule before it bec�e effective. Because of the NPDES permit appeal and 
subsequent remahd, that limit never became effective. 

EP A now has two years of water quality monitoring data from the representative MS4 site 
for Hickey Run which demonstrates that the numeric criteria of 10mg/1 is being met during wet 
weather e,,:ents. Further evidence that the oil and grease criteria is beinR met is· shown through 
monitoring records from the long established Hickey Run arpbient sampling site further 
downstream which is maintained by the District of Columbia Department of Health under th�ir 
Section 106 Program. EPA further notes that the improvement can be attributed to the source 
controls through the use of effective BMPs in the upper parts of the sub watershed in reducing the 
wasteload-aHocations"-jnitially entering· each-of the four·outfaHs to-whichthe·wasteload 
allocations in the TMDL were assigned (at the point of reentry into the main stream at the 
National Arboretum). Based on the a.ove information regarding curr�nt achievement of the 
WLA through the SWMP BMPs, the Region has reconsidered the specific numeric effluent limit 
and has adopted a non-numeric narrative effluent limit (subsumed in the Part 1.D.1, 2 and 3 

·narrative effluent limits) consistent with EPA regulations and the applicable WLA. EPA has also 
identified continued representative monitoring for Hickey Run to ensure that the current effluent . . 
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limits are sufficient to protect water quality consistent with the WLA in Part VI of the Permit. 
EPA notes that in addition the District has committed to install a structural floatable control 
BMP in the lower part of the Hickey Run subwatershed and to develop a comprehensive MS4 
retrofit program in the headwaters of the subwatershed which is discussed in Chapter 3.0 of the 
2004 Arumal Report included in the final administrative record for the reissued Permit. This 
BMP will also further control oil and grease. While the installation of this control device is not a 
requirement of the Permit, the structure will reinforce the permittee's goal of continuing to 
maintain compli�ce with the oil and grease criteria established in the water quality standards 
and the WLA. Since EPA has adopted a narrative effluent limit applicable to the Hickey Run 
outfalls and representative monitoring consistent with 40 CFR 1 22.26 and 122.44 (k)(2),- the 
EAB's remand of the numeric effluent limit and requisite monitoring procedures is moot. 

Initiated two years ago, the District's continuous monitoring program under the MS4 has 
been limited to the sampling of representative MS4 sites in the Anacostia River subwatershed 
which includes the Hickey Run station. While the program is being designed to rotate the 
'sampling to encompass the Rock Creek and Potomac River subwatersheds to establish baseline 
information and trend data to evaluate MS4 performance, the Region reaches the following 
conClusions based on the storm water data sampled to date from the Anacostia River ' 
subwatershed. The storm water data sampled reveals minor or no loads of volatile organic 
compounds, acid extractable compounds, base/neutral compounds, pesticides, polychlorinated 
biphenyls (PCBs), or dioxin. A number of metals are contributed in minor amounts; highest 
among these are copper and zinc. Moderate loads of nutrients were contributed, while significant 
loads of suspended and dissolved solids, fecal coliforms, and fecal streptococcus should be 
noted. Oil and grease; even at the Hickey Run storm water monitoring site, are no longer major 
pollutants of concern based on the. available data and according to the draft 303(d) list mentioned 
previously in the fact sheet. While this information represents only one of the three watersheds to 
be monitored, it would appear that �ediments, bacteria, and nutrients pose the greatest concern 
from the MS4 discharges at this time and that the potential for causing or cO,ntributing to water 
quality standard exceedances from the other parameters being monitored are relatively low. 

The monitoring results from the April 1 9,2002, and 2003, Discharge Monitoring Reports 
show the water quality standard criteria for oil and grease ( 10mgll) being met during storm water 
sampling events at the MS4 representative station for Hickey Run. This would indicate, that Best 
Management Practices (BMPs)required by the previous Permit applied throughout the Hickey' 

'Run watershed are being effectively managed providing adequate controls to ensure achievement 
of the applicable water quality criteria and TMDL wasteload allocation. The signed agi'ecment 
between the District of Columbia Government and the National Arboretum to install a BMP 
project to control oil and grease and trash is viewed as a further measure' of compliance on 
Hickey Run as the stream reestablishe:;; itself to a viable waterway before crossing National 
Arboretum property prior to entering the Anacostia River. 

The strategy and approach set forth in the Upgraded SWMP has been successfully 
demonstrated in the Hickey Run watershed. In that watershed a series of sour�e controls and 
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enforcement actions have resulted in achievement of the applicable water quality criteria and 
applicable wasteload allocation of 10mgll water based on the monitoring data collec.ted. over the 
last two years.(see Discharge Monitoring Reports dated Apri119� 2002 and April 19, 2003) 
Based on that monitoring data, the criteria is being met during stonn water events even through 

. the low flow (base flow) was used in the Hickey Run TMDL ·effluent limit calculations. The 
District has determined that oil and grease is no longer a pollutant of concern as demonstrated by 
the District's qrafr303(d) list (the list of impaired waterbodies). In that list, the District has 
proposed delisting the Hickey Run as a waterbody impaired by oil and grease as identified on 
previous 303( d) lists. Based on the information described above, the Region has thus determined 
that consistent with 40 CFR 122.44(d)(1) and EPA's Jechnical Support Document for Water 
Quality-Based Toxics Control that the BMP controls provided by the reissued Permit will be 
sufficient to ensure that the discharge from the Hickey Run outfalls will not cause or contribute 
to an exceedance of applicable water quality criteria for oil and grease. Work will still continue 
under the reissued Permit in the watershed however, through continued implementation of 
techniques for identifying and enforcing against illicit discharges, source control measures, and 

. . 

structural BMPs to provide preventative control measures for ensuring compliance with the 
applicable oil and grease water quality standard. 

To further ensure compliance with water quality standards in addition to the non·numeric 
limit requiring the use of BMPs identified in the SWMP, the Permit establishes narrative effluent 
limits identified in Parts I.C. and 1.0 of the reissued Permit which prohibits the permittee from 
discharging pollut�ts from the MS4 system to District waterways that could cause or result-in 
an exceedance of applicable water quality standards. In further support of our determination that 
this MS4 Permit requires controls to reduce the discharge of pollutants to the "maxiinum extent 
practicable" (MEP) in accordance with Section 402(P)(3)(B)(iii) of the Clean Water Act which 
was specified previou�ly in the fact sheet, EPA has added a definition of MEP in Part X of the 
reissued Permit. The permittee is also required in Part IX.B and IX.C. of the reissued Permit to 
demonstrate compliance with the effluent limits through the Annual Discharge M.onitoring 

. Report with the storm water component of any approved TMDL within the District [Refer to 
November 22, 2002, memorandum entitled, "E�tablishing.Total Maximum Daily Load (TMDL) 
Wasteload Allocations (WLAs) for Storm Water Sources and NPDES Permit Requirements 
Based on Those WLAs ] and when an exceedance occurs, to recommend a remedial coUrse of . 
action through the Annual Implementation Plan for correction to the maximum extent practicable 
within the permitting cycle. Language has been included in Part IX.A of the reissued-Permit to 
say that "waivers and exemptions" under District law that are not consistent with applicable 

. Clean Water Act requirements, regulation�, p'olicy, or guidance are prohibited; and, as such, this 
Permit does not authorize. the discharge of any pollutant through such waivers, etc. The 
District's monitoring program for establishing baseline and trend data in the reissued Permit for 
determining BMP performance and c&mpliance with w�ter quality standards includes a complete 
set of MS4 representative sampling sites for the Anacostia and Potomac Rivers and Rock Creek. 

Based in part on comments �d on·the analysis set forth above regarding the effluent 
limits developed to ensure compliance with water quality �tandards, EPA has adopted a narrative 
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effluent limit to the Part I.D.3 of the Permit that EPA has determined to be consistent with the 
applicable TMDL WLAs. EPA has determined that a combination of the narrative prohibition on 
discharges that "cal,lse or contribute to the exceedance of the District's water quality standard in 
Part I.C.2 of the Permit along with the effluent limitations identified in Part LD.2 (primarily 
through implementation of the Upgraded Storm Water Management Plan) are sufficient to ensure. 
compliance with the those water quality standards and are moreover consistent with the 
applicable TMDL WLAs. Since no implementation plan was part of the approved TMDL or 
·WLA (nor is such a plan a requisite element of a TMDL), EPA has determined that in addition to 
the effluent limits it is appropriate that the Permit require the development of an implementation 
plan to determine whether the controls are sufficient and/or whether additional controls are 
necessary to further reduce the discharge of particular pollutants. The Permit is written as an 
action document to require implementation and to minimize delays. Part lILA of the Permit . 
requires submission of these implementation plans as part of the compliance schedule. The 
Permittee is required to submit implementation plans for all of the applicable TMDL WLAs in 
the Anacostia River and Rock Creek watersheds. (Hickey Run is addressed �n a separate Section 
VI of the Permit.) The Permit also requires the Permittee to describe the past practices and 
activities that have been implemented to achieve the reductions, the environmental benclunarks 
by which perf9rmance may be appropriately measured and any additional practices or controls 
that may be necessary for achieving the necessary reductions identified in the applicable WLA. 
The Permit requires submission of these plans to EPA and a review and decision to approve or 
disapprove (and resubmit the plan) by the Region. The Permit includes a specific Permit 
reopener authorizing EPA to formally modify the Permit in the event that EPA determines 

. additional NPDES controls are necessary to l?e consistent with the WLAs. The Region expects 
that such additional may be necessary for some parameters but not others, but is moving forward 
to gather that information and make an informed decision. 

To clarify the narrative effluent limits developed consistent with the applicable TMDL 
wasteload allocations identified in Part I.D.3 of the reissued Permit, EPA has identified all 
applicable TMDL WLAs with their associated reductions from the most current estimated 
loadings available at this time and included them in the attached table, hereafter known as 
Appendix A, to the fact sheet. Appendix A is intended to summarize the applicable approved 
TMDL WLA information as' it relates to the DC MS4 as of the effective date of the Permit. Each 
waterbody-is identified by its pollutant(s) of concern, the existing baseline loads estimated to 
originate from the MS4s, corresponding units for these loads, and the load reduction percentage 
associated with each TMDL WLA. The figures relate only to the MS4 portion of the total 
storrrr.wat�rlQa�_'!llQ_�atioI?:.t �<L as�Q�iated I�g���iQ..I! . .Ion���h: W�!.�!J?o<J�_Jhe TMDL WLA for 
the MS4 were determined.by estimating total"MS4 loads through modeling, identifying the 
dimensions of each permitted watershed, and proportionally assigning pollutant loads to each 
MS4 sewershed for each waterbody .. Appendix A is a compilation of data extracted from the 
final District of Columbia TMDL�, EPA TMDL decision rationales, and supporting information. 
Appendix A is for informational purposes only and is intended as a guide to assist the permittee 
with implementing and evaluating the effectiveness of MS4 Permit controls developed consistent 
with the approved WLAs. The applicable approved TMDL documents should be consulted· 
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( regarding specific details concerning the development and explanation of the MS4 WLA 
information identified in Appendix A. 

In response to the remand from the EAB and various commenters to the draft Permit, 
EPA has adopted a Permit provision DCA that specifically prohibits any discharge that the 
District could otherwise allow through such a waiver or exemption issued under District laws. 
Such a discharge would not be authorized by this Permit and as such could constitute a violation 
of the terms of this Permit. 

In its decision of the appeals of the 2000 MS4 Permit, the EAB remanded to tp.e Region 
that the District's Section 401 certification could not be relied on solely as a mechanism for 
concluding that the document would in fact achieve water,quality standards (WQS) and that an 
additional record of support would be needed by the Region. In response, EPA requested Section 
401 certification of the second round draft MS4 Pennit from the District's Department of Health 
at the time of the public comment and review period. The information used as the basis for our 
rationale discussed in the fact sheet and comments received during the public noticing period 
which are addressed in the responsiveness summary to comments as well as the Upgraded 
SMWP and associated MS4 Pennit deliverables has been used by the Department to establish a 
record of support for their decision. The Section 401 certification which EPA Region III 
received from the Department of Health and which is part of the administrative record concludes 
that the second round draft MS4 Permit will ensure compliance with applicable WQS. The EPA 
Regional office accepts the Section 40 1 c�rtification from the Department of Health with the . 
understanding that the Region is not basing its reliance solely on the certification but on the 
record of support which is discussed above that the Department used during this process to arrive 
at the conclusions which are stated in the certification letter. 

EPA consultations under the Endangered Species Act with the United States Fish and 
Wildlife Service (USFWS) and the National Oceanic and Atmospheric Administration Marine 
Fisheries Service (NOAA Fisheries) were conducted as part of the public comment on the draft 
Pennit. Both Services agreed with the findings of the biological evaluation prepared by the 
Region that the stonn water discharges covered under the MS4 Permit would not adversely 
affect Federally listed endangered and/or threatened species located within the permitted area. 
EPA has included copies of the correspondence (letters dated December 30, 2003, from NOAA 
Fisheries and dated February 11, 2004, from USFWS) in the final administt:ative record for the 
reissued Permit. 

-... -.. -- -- For·more-infonnatiun;cuntact··Mr. Garrison D. Miller, mail code 3WP13, Office of 
Watersheds, EPA Region III, Environmental Protection Agency, 1650 Arch Street, Philadelphia, 
Pennsylvania 19103-202"9. 11 

• 

Attachment (Appendix A) . 
District of Columbia MS4 \Vaste Load Allocat�ons (WLAs) with Legend of Tenns 
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( Explanation of Tenns tor the TMDL Table 

Column 1 - Stream segment name and number of pollutants for which TMDLs have been prepared. 

Column 2 - The "Pollutant" column identifies the pollutant detemlined to cause a water quality 
impairment of a specific stream for which a TMDL was established: 

BOD - Biochemical Oxygen Demand 
TSS·- Total Suspended Solids 
Polynuclear Aromatic Hydrocarbons - PAH 1, P AH2, PAH3. Classes of 
similar compounds grouped according to the number of carbon rings. Occur 
naturally in oil, coal, coal tar, and creosote; also result from incomplete 
combustion of hydrocarbons such as coal and oil. 
Chlordane - A pesticide 
Heptachlor Epoxide - A pesticide 
Dieldrin - An insecticide 
DDT - A pesticide banned in 1972. DDD and DDE are two products resulting 
from the breakdown of DDT that are more toxic than DDT itself. 
TPCB - Total Polychlorinated biphenyls were used as insulators for electrical 
equipment. 

Column 3 - "Existing MS4 Load" identifies the estimated numerical quantity of pollutant discharged 
from the MS4 system. In many cases, the quantity and quality of the available water quality data 
regarding MS4 discharges was limited. 

Column 4 - "TMDL MS4 WLA" identifies the waste load allocation portion of the total maximum daily 
load that may be discharge� from the MS4 system. 

Column 5 - "Units" describes how each numerical quantity is understood. 
tons/G.S. - Tons per growing season. Growing season extends from April 1 
through October 1. . 

lbs. for 3 yrs. - Describes the three year load in pounds. To get the annual �oad 

in pounds, must divide by three. 
. 

MPN/IOOml :- D«:?scribes fec·al colifonn bacteria count in tenns of the Most· 
Probable Number per 100 milliliters of solution 

Column 6 - "MS4 % Reduction" describes the percentage decrease of individual pollutant loads from 
the estimated "Existing MS4 Load" necessary to achieve the to the "TMDL MS4 WLA." 

"Unknown" - Refers to the current status of associated 'staged' TMDL and the 
need for additional data to quantify loads. Data will be collected in �econd 
stage of TMDL through a monitoring plan (See, e.g., A!lacostia Oil & Grease 
TMDL and Approval Rationale for a more detailed discussion and/{)r the 
District's commitment·to do follow up monitoring) .. 
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8/4/2004 

1 
"

'
-. -- -----

2 
3 
4 
5 
6 
7 
8 
9 
1 0  
11 
12 
1 3  
1 4  
1 5  
16 
1 7  

._ . . .. .  _--_ .. . 
1 8  

. 1 9  . _-. - ... -20 .. -. 
1 
2· 
3 
4 
5 
6 
7 
8 
9 
1 0  

.-

1 1  
1 2  
13 
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 

--_._- ._--_ .. _._--_ ... .. _ .. __ .. 

_ .. __ !<!�a."!�n.���e 
1 
2 
3 
4 
5 
6 
7 
8 
9· 
1 0  
1 1  
1 2  

· 1 3  
14 
15  
1 6  

- ��rt C��J!!t 
1 
2 
3 

District of Columbia MS4 WLAs 

.,.-.. --- _. 

Copper 
Arsenic 
PAH 1 
PAH2 
PAH3 
Chlordane 
Heptac�lor E'poxide 
Dieldrin 

Chlordane 
Heptachlor E:poxide 
Dieldrin 
DOD 
DOE 
DDT 

... -.... --
...

. 

----_. 

nc 
rdane 

DOD 
DOE 
DDT 
Dieldrin - - -

Heptac�l�r E.E0xide 
PAH1 
PAH2 
PAH3 
TPCB 

Arsenic 
Copper 
Lead 

Pollutant ____ A • •  

1 .217E+01 
9.759E+00 
5.777E+01 

57.766 1 5488 

. .. _-,'-- _ .. . 

- -_ . . .. _--

1 .423E-01 
2.065E-02 
1 . 1 82E-02 
5.265E-02 
12·86·E�6 
3.443E-0 

1 .  
1 . 
2. 
7. 
1 .598E-04 -. . -

·2 .694E-04 
1 .226E-01 
7.2 19E-01 
4 .594E-01 

4.620E+01 
2 .214E+01 

2.361 E+03 
3.877E+02 
7.906E+02 
2.054E 
1.932E-01 
1 . 1 44E+00 
1 . 1 44E+00 
1 . 409E-02 
4 .089E-03 
8.192E-03 
5.212E-03 
1 .273E-02 
3.409E-02 
3.522E-01 
MS4 WLA 

2.024E+02 
1.326E+03 
2 . 1 93E+02 
2.192E+02 
3.415E+00 
1 .055E-01 
6.41 5E-01 

1 . 1  
5.390E-0� 
1 .200E-01 

7.080E+OO 
4.500E�01 

Ibs/day 
Ibs/yr. 
Ibs/yr. 
Ibs/yr. 
Ibs/yr. 
Ibs/yr. 
Ibs/yr. 
Ibs/yr. 
Ibs/yr. 
Ibs/yr. 
Ibs/yr. 
Ibs/yr. 
Ibs/yr. 
Ibs/yr . 
I �.�!Y.!:._ 
Units 

MPN/ 1 00 ml 
Ibs/yr. 
Ibs/yr. 
Ibs/yr. 

tons/G .S . 
Ibs/day 
Ibs/yr. 
Ibs/yr . 
Ibs/yr. 
Ibs/yr. 
Ibs/yr. 
Ibs!yr. 
Ibs/yr. 
Ibs/yr. 
Ibs/yr. 
I�§{y..!:.. __ -

I 

1 of 5 

50% 
30% 
30% 
77% 

Unknown 
0% 
0% 
0% 
85% 
98% 
98% 
98% 
90% 
80% 
31% 

·90% 
90% 
90% 
0%. 

MS4 % Reduction 
90% 
50% 
30% 
30% 
77% 

Unknown 
0% 
0% 
0% 

83% 
98%· 
98% 
98% 
90% 
79% 
31% 

80% 
98% 
98% 
98% 

-... ---
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4 . Zinc 1 .366E+O'2 1 .339E+02 Ibs for 3 y�s. . 0'% J,-.. 
-" ·-·--FortStartton .. 

··--r- 'Pollutant ---Existing' MS4Load- - 'TMDL MS4 WLA Units . M_S_4 % Reductio ..! r 
_ " . . 1 ._ __ --�rsenfc __ _ ._ .. . -·- -- ·--=�--�·�1 .��9-E::6T· - . 

5.O'46E-02· · Ibs for--3"yrs. - 70'% " \ , 
"'- -2 . Copper 6.273E+O'O' .2.484£+0'0' Ibs for 3 yrs. 55% 

3 - "Lead 1 .7O'4E-01 6.748E-O'2 Ibs for 3 yrs. :65% 
4 - -. Zinc - .. . .-

-- -- 1 .  i12E�O'1 1 .695E-O'1 Ib f 3 0'% 
5 

- ". . 
Chlord-ane'--- -

.--
- - - 1:132E:O'3' - 1 .682E-O'4 

. __ s � ��'-r--'-' 8'5°'0 _ Ibs �oL� yr�.+ .. /C 
6 - - .. 000 - - - . . . . - '--

9.44O'E-O'4 9.346E-O'5 Ibs for 3 y'�s. '90% 
7 DOE . - --.. �. 1 .8_95E:O'� : 1 .486E-04 Ibs for 3 yrs: 92% 
8 .DDT 

.. . •  _ 5. 1 71 E-O'3 1 .536E-O'4 Ibs for 3 yrs. 97% 
9 Dieldrin . _ ___ . 1 . !  7O'E.-O'4_ 2 .34O'E-O'5 Ibs for 3 yrs. 80'% 
1 0'  Heptachlor Epoxide 7.5 13E-O'3 1 .841 E-O'5 Ibs for � yrs. 90'% 
1 1  

'PAH1 
. - .- --- .---. 

7.831 E-02 7 .752E-O'2 Ibs for 3 yrs. 0'% 
,. . 1 2  . PAH2 _ . . __ f-- _ ... �:528'§-9_1_ . 8 .875E-O'3 Ibs for 3 yrs. 98% 

1 3  PAH3 2.871 E-O'1 5.629E-O'3 · Ibs for 3 yrs. 98% 

��-=._£ort 
1;�vis �� �P

CBS..-polI.��nt .,,-= ��sti�9�M�-.f!:i�� :> TMD L MS4 WLA 
I��� MS4 0;09:�:�ction 

_ . _ _ . __ . _ _ � _. _  . . _. ___ . �rsenig_. ____ . r---- -- ,3.3O'O',E-O'l __ 9.8O'9E-Q? _ I�s f� ��_ . _ 7Q% 
. .....:.. . . _ . .. _. _ _ . . � fopper _ .L_ m --f----- . . _. 1 . J.���'!.91 . .. 4.69q�+<?il __ .I�� for 3 yrs; ___ ._ . .. _ 60'% 

. _  

��_�_=--��.-�� ___ . __ . . . _���:c
d 

_�_�. 
. 

--f- ---.
. -- =�}!i����r __ �;:�:��:_§j. J�� ��� � ��:: . -- --Wa-" " . , , -. 

Fort Dupont Pollutan!
. 

Existing MS4. Load TMDL M§�LWlA ,-:._._Units MS4·% Reduction 
. . . _ . _ . . __ _ � . t-rsenig _ . _ . _ .----f-- --. -. 5.569E.�Q'L 1 .651 E-O'1 _ I�s. f��_�� .. r- . �9�� 

_. _ ____ _ .- 2 _ Coppe� _ _ __1-_ _ . __ _ . __ . � .9���!Q.1 _ 7.654�+QQ_ .I!?� f�!��..:.... _. __ _  50'% ._ . 
_____ . .  _ _ 3 lead . _ .. . . _. -f---- _ _ _  .. �994�.:!:.QQ �.561 ��Q'Orl�.�...for 3ES. · 60'% 

- - -- - -Nas� Run _. --�in'c 
POllutant r-.Exi$tinQ.M�� TMDL �����&r-!!?�. ��i�rs, ;M$4'%1��U�tlOn 

__ . _ _ . __ _ .1 Arsenic _ _  ._. __ . ' ''_1--' ___ _ n�;462E!..QQ __ _. __ .8 .56_�.E-O'1 Ibs for 3 yrs. 75% 
_ . _ . _ ... . ? ___ . fopper 1-_ _ ' __ " ___ ' J .��z:�!� _ . __ .? 29�,,�!Q..1 � for 3 y..!!:.... 60'% 

r- - _ 3 Lead ._. __ . _ _ _ __.§..611� _� .96�§:t:O'1 Ibs for 3 yrs. 70'% 
1-_ _ _ . _. _ . 4 ,

. Zinc . _ 1--_____ 4.O'O'?,t$_ . }.96?E;�..l�s fo�rs. 0'% 
. ___ .

.

. . 5 Chlord�'�_�=-
" _f--___ _ " . . __ 2.34�E-O'� . " 3.48_�_E-O'� __ lbs for 3 yrs. 85% 

...... _ .. 6 DOD ._ . ______ . __ 1-- . ____ .. _ _ . 1 .4O'4���_. . __ ! .3�Q..��_�bs for 3 yrs. 90'% 
___ .. 7 DOE ._ .. _ .. . .  __ . . __ I- __ '. __ . _. l:...�� O'�.:Q?_ 2.859E-O'3 ":,,,!bs .for 3 'irs. 92% ... 
_ . . . . 8 _ __ pOT _. _. .-f-- -- . �:6J3��- 2.858E-O'3_J.��.for 3 yrs.. ._ 97% _

_ 

_ 

.... ... .. .. . . .. B . . . . pieldri!1 . . __ � . _1-- __ _ _ __ 1;§.45E:Q� 3.29O'E-04 __ J.b� for 3 yrs. J�O% __ 
_ _  __ . __ . _ ._1 9 . . _tieptachlor EE..oxid�'_f-___ ' __ ' _ _ _ ?_:!�?E:� _ 3 . 1 1 �§��, .lbs for 3 yrs. 90'% .. __ 

1 1  PAH1 1 .61O'E+O'O' 1 .594E+O'O' Ibs for 3yrs. 0'% 
1 2  PAH2 

. --.-.---
. .  ---:f- --- .. �i:696E+06" 1 .920E�O-1" - ibs for 3 yrs. -- 98% ---.. . . . ' - 1 3  PAH3 ·-----.. -1---- - tf1 50E+OO' 1 .23O'E-O'1  -lbsfor 3yrs. --98%-

-... -.- . - . - 1 4  --. . .. - - TPCBs
-·---- ,"" .-.-.- .-.-_ .

. -
-

-
-

-
. 

-'--'-
-1- -

---PopesBra-nc�-h-=-- "'POITUta"nt' -'-I-ExiStingMS4L_§: -T�Q:C�54.�YiLA- Units M$4 % Reductio'n' 
. 1 Arsenic 1 .763£+0'0' 5.237E-O'1 Ibs for 3 �s. . . . _!Q%_ 

2 
. 
Copper

'
- ----

- . . 6.483E+61 - 2.567E+01" --Ibs for 3 yr.s. 60'% 
... -. 

- -... -. - "----1--. - -.-.. - . .  - . - . --. 
- -- . -... - - . ... . -... -.--- .--. . 

3 _ -k_ead '-- '---'- " .. ---1--'- __ ._ .3: ��?��� _. 1 .O'82E,:+-"9,,.:t --t.�s for 3 yrs. 65% .. 
4· . _.?inc . ____ . ...:.._. . .  _____ . _. ' " .. __ .. 1 .. 921.f:....�.O'2 1 .9O'2E+O'2 _!�s for 3 yrs. _0':..,;%",;.0 __ _ 

5 ._. Chlord�.!l.-=-_ _ _._ 1-- ' .. _ 1 :1.?2§:-O'�. 1 .74O'E-03 _ I�s .f�r 3 yrs. ___ .. 85% 
6 �DO _. ___ . . __ u _ _ .A _n .. 1 :O'q7�_-O'�. 7 .582E-04 . Ibs �()�.3 yrs. _ _ 90% 
7 DOE _ _ _ ' __ ' '' __ 1-' _ _ _ 

3.�1 O'�Q.� _ 1 .568E-O'3 Ibs f9t��: _ __ _ . 92% 
8 . pOT .. _ ... . _.__ . __ � _ __ .. _ 5;i�.�E-O'� _ 1 .6O'8E-03. _. I!>.� f�.1...¥!�-"_. �!� 
9 . pieldri!.l __ . __ -'- _ ___ . __ . .. 1 :'?"�9�.:<!� 2.50'0'£-0'4 _. Ibs f��3 yrs. . _ ___ -80% _ . 

_ _  
1 0'  . Heptacl]J��:..�oxide _I--.__ 1 .962E-O'3 1 .942E-O'4 Ibs for 3 yrs. 90'% 

I- . . .
. _ _ 1 1  PAH1 . .. _ ._ . _ ._ f94�t+Q9- 8.746E-O'1 I.��S ��!� _._�

-
: O% -� . 

1 2  PAH2 _ _ _ _  
' ___ 1-" __ __ �.!57?�+Q� _ 9. 166E-O'2 lblS fp.r�.: __ _ _ . _ 98r.? 1 3  PAH3 
- ---I-- _ 2.9.?O'� .. �O'_q, _ 5.9O'O'E-O'2 . . Ibs f�� ���. _ . 9?"10 

14  TPCB 
Jexa��yii=-Trj��t�·�. = ' -�-Oiiutant 

... . --+--cE:-xistin�L�_-�-4....-�<?��.� �t-MbL_ MS4 W� ' -
. .- (inits--·- "M-S4'%-Reduction V\. 

1 . Arsenic 1 .341-E+O'O 3.984£-01 Ibs for 3 yrs. 70% .-.- . _ .. -- .- - .. . - . _. -- - - -,, - _ . . - '  ._-- "--_. __ . "-2 Copper _ , _ __ . . 
4.996£+0'1 1 .978£+01. _ Ibs f().!. 3 yrs. . '§Q% . 

3 ·Lead . . ' 1 .343£+00' 4.653E"<?1 · Ibs for 3 y'rs .  65% 
A , Zinc 1 .351'E+OO' 1 .337£+00' Ibs for 3 yrs . 0% 
5 Chlordane ._ _ 8 .975E--Q3 1 .333£-03 Ibs for 3 yrs. 85% 
6 DOD 7.O'59E-O'3 6 .989E-O'4 Ibs for 3 yrs . BO'% 
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I ' 7 DDE 
'ie' 

. ·� � .. ·· ·.
·� · ··8 

. 
DDT 

1 .477E-02 1 . 1 70E-03 . . . I.�� for 3 yr�: 92% - -_. _-- - 1-- ' .
-4.012E-02 1 . 1 80E-03 97% . . . . -. .. -_. __ . 

- - -

_ . . 

. . - . .. _ =-= Ib� f£r 3_yr�: . 
1- ' . .. . . . . 9 Dieldrin . .-. -- . . . ... -.� .. -

1 0 .Hepta.c�19..r: �.E0xide ._ . . _ 
1 1  PAH1 
12  

.... ·PAH2 . 
.
-

1 3  PAH3 
- --f-.. .. 

B.700E-04 . . . . .. : = . 

1 .420E-03 
6 . 192E�01 - . - - .- . - -3.609E+00 
i25'OE+OO ' _ . .  . 

.

. 

1 .740E-04 Ibs for 3 yrs. 
1 .406E-04 Ibs for 3- yrs. 
6 . 1 �OE-01 Ibs for 3. .Y.�s. __ 
7.0751=-0:2 . . I!,s f�� 3..��� . . 1-- . 4.500E-02 Ibs for} Y!�' . . 

BO% 
90% 
0% 
98% . _ _ .

.
. . 

98% 
14  TPCB 

. UpperWa�:}3ranc::.6: �· !'E l lut��t ...... ·--'Existing-�i�� TM!?�.�S4 WLA �,. __ !-.iiiit5--·-�4·%Reduction. 
1 TSS 2.220E+01 9.900E+00 tons/yr . . 55% 
2 Ch l0rdane . _ .-1-_ . . .. 6..�99�.:0? . 9 .533E-03 Ibs for 3 yrs. 85°io 
3 DDD 4.000E-02 3 ,960E-03 IbS for 3 yrs. '9Qo�-" 
4 DDE 

- - - - . 
9·.9SiE-02 .

. 
7 .908E-03 Ibs for 3 yrs. 92% 

.. -. 

5 DDT , ._ . ... -f- _ . .  _ .. .1:3��:9� 3.962E-� _.I�� for 3 yrs. 97% 
6 Dieldrin'- 4.725E-03 9.450E-04 _ I �� for �� 80% 

. -
7 Heptac�lor fu?oxide ==�:._ := 

. .  
�- �. ?��-�·3fp3.:.. 8 .704E-04 Ibs for ,3 yrs. 90% .-

8 PAH1 4.419E+00 4.375E+00 · IbS for 3 yrs. - .� -. _ . .
.

.. -
9 

-. 
PAH2 -- . --f- -- ' - 2:6508011- 5 , 194E-01· --·ibs for 3 yrs. 98% 

t-��-=�- -= .- �-�',, :� - . _ ���� _. ��_-�. .=_��-===
. 

1 ·�Z��! ._ - - :U5�=Q]. -'bs for 3 vrs. 98% 

��wer_Wa!!�_'���riCf .. J'olruta.nt --... _ c:-Existi�g MS4 Loa�t-:-2�"-D L  M_S� .wLA , Ui'ijt$;:: · ,MS�%:R.�d�"tI9n 
1 TSS . . ... q-. .. ---I-- - - . . --.- �.200E-+:9� 

. 3.700E+00 ,..: '. _ ."!9nsfyr 55% ... 
2 .Chlord(�ne . . .--f-. . . . .  _ ..

.
. 2.478J�:�� 3.81 3E-03 _J�� for 3 yrs. 85% 

3 DDD ____ _ _ . . 1..:.55§.�� ._ 1 .541.�� -'��for 3 yrs. 90% 
4 DDE ___ __ _ . . �:88.§.� � .

. . .. 3.077�-Q.� �� for 3 yrs. 92% 
5 gDT ._._._ .. ____ ._ . . _._ . ... §�QE-O] . 1 .5��-0�.-l�s for 3 yrs. - 97% 
6 'pieldri�_ . .. . _ .  ___ _ ._ . .

. 
__ .1 .840E-Pl_ . _ 3.6�_Q.�-Q1_.��_for � 80% 

7 .Heptacl�L<?!.�..P..oxide .. ____ . . __ . . _ ,;3.:3�.��.:��. .. 3.482E-04 Ibs for 3 vrs. 90% .. .. 
B PAH 1' . ... _ _ _ .. . ... 1 .7_1.9��Q._ 1 .702E-+,00 1�� for 3 yrs. 1- " .. Q�/� '" 

. 9 . .  PAH2 _ .--f--.-_ . - 1 .031 E+01 2.021 E-Q) _ I�� f9r 3_�I-__ .. _98% '-
._ .. ._ }� ���� . _ _ _ _ _  - . _6:�Q9!EbQ _ 1 .300E-01 ._ !�� for 3 yrs. __ _ _  9B% . .  __ . .  

:::-'
-

. H-·-I�-�e(��n.-- -···:·� �
h lor

d�-�-�I-�-t8nt-
__ • . 

J�.xisti"-i���L��_C! : _
.
TMDL MS(��� -

. ---'UnitS' . ·:MS4�%· Reducti()l1 . 
.. _. . . . __ __ 

.

... 5 . 76.1.§.�0�. . 8 .556�.-0� J�� for 3 yrs. _ __ u' 
85% _ . __ 

2 ODD _ .
. 

_ ___ . . 3.261 E-02 .3. 1 97E-()_3 .. Ibs f�!. �.��: + �.!� 
3 DDE __ + . 8 .707E-02 . 6.B96E-03 . Ib� f�.3 yrs: .. . _ . . . . _92% . 
4 DDT 2.314E-01 6.872E-03 Ibs for 3 yrs. 97% 
5 .Dieldrin .. ��� � � � 3.436E-02 - 6.872E-03· . Ibs for 3 yrs. 

. '-80% 
-_ .. - . 

6 Hep!ac�!o! EP_oxide . ... _ . _  ... . _ 
. . . is'1QE:03 ' 7 .435E�b-4 - Ibs 'for 3 yrs. 

-�-... 
7 PAH 1 _ . __ . _ ..

. 
_. _ .�:��i§�o]' �. 7 .  765·E·-§�. -ibs for 3 yrs. . _ . .Q% .. _ _ 

. . 

B PAH2 _ _ . _ _  1-_ . 2.372E+01 4.649E-01 Ibs f� � xr�. 98% 
9 PAH3 . _____ 1 .502E+0! . 3.004E-01 Ibs fo� 3 :}���. 98% 
10  TPCB 

. . .. ... -. .. .  -- .. . -.- . . . --. . -. 
.. ... --_. . -- - - .- .- .. -- - _ .  - .-

. - . - ---b------- -.. ... Upper ���_k_�����__ J:'ollutal"!�.. . Existi� MS4 '=-��c! _ _ :rMDL_�S4 VV'-:� Units MS4 % Reduction 
1 Fecal Coliform Bacteria 1 .265E+1 5  6 .266E+ 1 3  MPN/ 100 m l  95% . - _ .. . 

- - - - - - - -- ... .. . .  , _ .  
' . . . . - - - - _ . _- -. ..-

2 .. . Copper 1 55.600 147.820 Ib��:.. 0% 
3 Lead 

.
-. . �� � _ _ . '71. .826 9.f?50 Ibslyr. 86% 

4 Zinc 365.040 346.790 Ibs/yr. 0% 
5 Mercury �� __ ._ ... _. . . �:.�9.0��q1. . 5.500E-02 Ib�-'y..!:. . . . .. .. . 85% 

.. . Lower
'
Rock Creek ..

.. -· "'PoiiUtant Existing MS4 L��2M..DL .�S4_�L� _ _ ___ ynits .. .. MS4 % Red�ction 1-.--
.
---1----.. -.--- Fecal Coliform Bacteria i 4A57E+14 2.206E+1 3  MPN/ 100 m l  95% 

2 Copper " - -- ---1-- " 149':676 1 42 . 1 90 Ibs/yr. 0% 
3 Lead ' -

. .... 
--1-- 69.080 9.1 90 Ibs/yr. . 86% 

4 Zinc 
. .  -

351 . 140 3:33.580 Ibs/yr. 0% 
_ " 5 .. .Mercury . . . .  _ 3 .. 600E-01 5.300E-02 Ibs/yr. 85% 

Broad Branch Pollutant _�=� Exi��!:IgJIIIS4 Loa.d TMDL MS4 WLA Units MS4'% Reduction · 
- ----- --... 1 · · 

.. · 

.. 
· 
.. 
· Chlordane ' - .. _ 1 .89SE-02 2.B1 5E-03 Ibs/yr 85% 

2 DOD' 1 .393E-02 1 . 379E-Q3 Ibslyr 90% 
3 DOE 

. . 
3 .059E-02 2.423E-03 Ibs/yr 92% 

4 DDT . 8.271E-02 2.457E-03 Ibs/yr 97% 
5 Dieldrin 1 .7 1 3E-03 3.391 E-04 Ibs/yr · 80% 
6 .HeptachlorEpoxide . . 2.875E-03 2.B47E-04 lbs/yr 90% 
7 PAH1 1 ·.303E+OO 1 .290E+00 . Ibs/vr 0% 
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__ ____ . --__ � -. .  ___ _ - _���; --- . -.--- 7.66SE+00 _ . ___ ! -S1.?�� _ _ _ .,.::lbc.::.s/
"-!-
y-,-r_-+-__ �8% --;1-.,: __ ___ . _ ___________ ._ . . . _ __ _ __ ._._____ _  ____ __ . ___ ___ _ �:�l?�.!QQ _ 9.656E-02 __ _ _ Ibs/yr _ 98% I 10  TPCB 1 .27SE-01 1 .27SE-04 Ibs/yr 1 00% \:. ' :-p�m-b-a!1-_ 0-_ �_ ��k�= � 

.
.
. 
pC;-lIutant · ·.-_ _ �-xi-stiji9.... M§_4 _Loac:t � TM6L.-MS4-�� Units·· 'M,S4'% Re.duction k. 

1 Chlord�� _ _ _ __ _ ___ . _ _. 4. 1 93E-04 6.22SE-OS _ 1,:c-b..::;;s/-f-yr'----f-____ 87S::-;O/c:-::
-

o_._ 
2 DOD 2.426E-'04 2.401 E-OS 

. 
'Ibs/yr 90% - -.-- .. -.----- .- - . - ... -I- . -.-.. -- -- -;'--='-;<..:......--t------::-=-::-7-----I 3 _ pOE ... _.____ _ _____ ._ �.�_?9_E...:-Q�1- S.043E-OS _. __ ._ Ibs/yr 92% 

4 DDT ___ _ __ . __ ._ _  �.69S�_-i>}1- S.032E-9"§" I!=>s/yr 97% 
S Dieldrin 2.860E-OS S.661 E-06 Ibs/yr 80% .. 
6 �Heptac�I����oxide =_ =�-:=- �.- ._ $:���§:q5 �.. 5.4 75E-q� _ _!bs�. ��=-)O�_ -=--. 

_ _ _ . _. __ 7 _ _ PAH 1 _. __ _ __ __________ _ 2.8§.!?_�- 2.827-E-Q2 _ __ _  �bs/yr _ __ 0% _ 
__ . _ 8 PAH2 _ , . .. _______ . ____ 1------ . : __ . � :?2,!_�.:P:!, 3.4 13��Q.� __ Ibs/yr . . 98°Ic_o _ _ _ 

9 .. PAH3 1 . 1 03E-01 2 : 1 83E-03 Ibs/yr 98% 
_ ___ __ . _ .. _____ 10 _ ._. TPCB __ _ _ _ . _._ --r:::,-- --- - �736E-Q�_: 2.736§::06 _ . ___ _  lbs/yr 99.90% _ 
1-_ Fenwi���r�I!��.:__ _�olllJta_nt _ Existi�lL�S4' Load T��!:.NlS4��r

-
_. __ !Jnits · MS. % Reduction 

1 Chlordane _ ' ___ 1-_ 3 .. �1 7E:-q�_ _ 4.926E-04 . . It>sp_ _ __ 85% 
_ _ 2 DOD _ 2.74 "fE-03 2. 71 9E-04 _ Ib�!y!:__ __ 9.9°/� 
_ . . __ _ ._ ,� . . DOE _ _ _ �--=-:= . . "=___ . _ . . ?:��?:.E-Q.3� 4.389.!=-Q.� . _. Ibs/yr ____ ._ . . 92% _ _ 

._- . __ _ .. .. _4 _ _ pOT . .. '_1-_ _ __ _ _ U�! 1 ��02 _ 4.489E-04 !�s/yr ________ 97% __ . __ 
_ _ _ _ _ 5 pieldrin _ _ _ ._ __ - - --1---- -. - ... �:�3�.�:q1 _ 6.801 E-OS !bs/yr _ .. __ ... 80% . _ . . 

6 !1epta9!21�_�oxide __ 1--_ __ _ _�:�2��::Q�_ 5.369E-OS .. Ib�!�r:.____ __, �qO(o 
__ _ __ __ . - 7 _ . PAH1 _ . _ _  - - --r-- - - ? �94!=_-0!_ 2.271 E-01 Ibs/yr 0% 

8 PAH2 1 _328E+OO 2.630E-02 Ibs/yr 98% 
_-��.:=�=-�_ 9. .  PAH3 _ _ �_ ..::: =---�I-_'_�-_� _ �.:.42�_$.-gi _ 1 .668E-Q? 1��/y! __ , _ . 98% 
.------,-,:=_-:1.:.0::-:-:::-. _ _ . _____ 'TPCB 

. .. __ 
_____ 2.27� _._m_' . . . . . ?.27�.�:9§ _ __ ..... . Ibs/yr __ :. 99�90% 

-

Klingle Valley _ _. __ Pollutant Existing MS4 Load TMpL IV!S4_�LA. Units MS4 % Reduction 
1 Chlord�n�_ _ ._. ______ _ . . . �.2_4.4§-'9� _ 1 .373E-03 Ib;>lyr 8S% 
2 DOD _ _ __ _ . S.S29E-03 S.4 73E-04 Ibs/yr 90% 
3 DOE _ . 1 .41 SE-02 1 . 1 21 E-03 Ibs/yr 92% 
4 DDT __ __ _ 3.774E-02 1 . 1 21E-'03 Ibs/yr 97% 

_ ... __ ._ S _ �ieldrin . _ _ . -----1-- -- - - .-
·�:�6� �_�04_ _  1 .299E-04 Ibs!y�. _ __ 80% 

6 HeptachlolE.E()xide . __ 1-_ _ _ 1 .242E-03 1 .230E-04 Ib�. . . _ �Q�/o 
7 PAH 1 __ _ -I- 6.30SE-0�. _ 6.242E-01 Ibs��r 0% 
8 PAH2 3.794E+00 7.S1 1 E-02 Ibs/yr 98% 
9 'PAH3 _ -� __ �- 2.424E+00 4.800E-02 Ibsiyr 98% 
1 0  __ .. _. JPCB _ _ ___ .___ __I--_ _ ___ _ _ ��Q��;.::02 . 6 .D46E-05 

u
lb

n
S
�ltsy

r 99.90% 
=-= L�2.!:! _Bri��h . __ _ . .'p'ol��.!a.nt Exi��il!9_ ��4.!-��d._ . TMDL MS4 WLA !IIIS4 % Reduction 

1 Chlord�_n� . . . ____ _ 3.�26E�03 4.790E-04 Ibs/yr 85% 
2 DOD 1 .974E--Q3 1 .954E-'()4 Ibs/yr 90% _ . ---- '- - -3 DOE. .. _ .. _ _ . _ _ 4.96SE-03 3.932E-D4 Ibs/yr 
4 DDT ._ .  _ _ . 1 .326E-02 3.938E-04 Ibs/yr 
5 Dieldrin _ 2.3S2E-04 4.658E-OS ibs/yr 
6 Heptachlo.r!=eoxide - --r-" 4_392E-04 4. 348E-OS Ibs/yr 
7 PAH1  2_202E-01 2 .  1 80E-01 lbs/yr 

" '
-

' 
-

-

_
. -8 PAH2 1 .322E+00 2:61 7E-il2 Ibs/yr 

9 --
.
- PAH3 :� � �

.
�� :���: __ 

- 8.444E-01 1 .672-E-02 Ibs/yr 
10  TPCB 2_ 1 1 7E-02 2. 1 1 7E-OS lbs/yr 

92% 
97% 
80% 
90% 
0% 
98% 
98% 

99,90% .- . .  -- -_ . . - .- ... -_. _- --_ . . _--_. '--,--__ __ f!I�!yi�-_H!��.I1 .____ _ . !,.ollu�nt _��L��i!.l9..MS_4 Load TMDL MS4 WLA Units MS4 % Reduction 
1 _ _ Chlor�a._n.�_ _ __,_ _ 3.S83E-03 5 .321E-04 Ibs/yr 8S% 
2 DOD ... .. _ . 2_200E-03 2. 1 78E-04 Ibs/yr 90o/� 
3 OOE -'--.�'-' - -- 5 .520E-03 4 , 372E-'04 Ibs/yr' 92% 
4 ' oOT ��=-_-.-_

-
--�-_ _  -_--_ _ 1 .474E-02 4.379E-04 Ibs!.yr _ . 97% 

5 Dieldrin 2.623E-04 5. 1 94E-OS Il?!?'-Y� . _ 8_0% 
6 . . Heptac�l()r�e.oxide 4.888E-04 4.839E-OS ibs/y� 90% 
7 .PAH1 . . __ . _.. 2.446E-01 2 .422E-01 Ib!;!�� . 0% 
8 PAH2 __ _ _ 

1_.4�8�_+.0q, 2 .907E-02 .. . i2� _____ .. . . 98� __ 
9 PAH3 , _ _ i-- _._ __ �:3n�:oL 1 .857£-02 i- - Ips/yr 98% ( 

_ 10  . Tf'CB _ _ _ • 2. 35S-E-02 2 .3S5£-:05 Ibs/yr 99.90% � 
Nonnanstone Creek Pollutant 

- --- -ExISting Ms;fLoad - TMOL MS4 WLA Units N!S4 % Reduction , -------1"- -�--- · ---- - :chlordane-- C'-------S233E:03 --- - .  - '7 .7i1--E�D4 ----- Ib I 85% . . _ _. ._��r:. _ _ __ _ _ _ _ _ _ 
2 DOD __ __ 3. 363E-03 � .329E-'04 I��/�_ 99% 
3 DOE __ _ _  r- _ 8 . 1 52E-0� 6.457E--D4 I�_!?��___ _ __ 92% 
4 . DDT 2 . 1 84E-02 6.487E-04 Ibsfyr 97% 
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( 

( 

BI4/2004 D istrict of Colum bia MS4 WLAs S of S 

. .  __ ___ __ . . .  ? __ _ .. Dieldrin 4.044E-04 S.OOBE-OS Ibs/yr BO% 
6 HeptachlorEpoxide - ---- -·-7.328E�O-4 -

. 
7 .2S5E:OS--- -Ibs/yr -- -- 90% ---- . 

- . ' -'- - - 7 
- - -PAH 1

' ---- . .  - . - - .- -. 3�5i�E�01- - - 3.S43E-01 -- · ·- II?.�!Y!". __ �-�- -- O� - -
-- -

.
- - - -- 8 - -- PAH2 

. 
-- -" ----- - .. 

2 . 1 37E+OO - 4.232E-02- Ib 1 . 98% -·· - - · -- -- · 9 - - - - - PAH3 " - - - -.-- -- 1 .364E+OO · 2 .70 1 E-0i -· --�� . . . 1- ' " .
-

-.
-

-? _ _ _ __ . _. __ . _ ____ ._ ._ . _ _ Ibs/yr . r-- 9B% 
r---- ___ �Q __ ___ �PCB ______ _ _____ . ___ . _ ���?.7E-.� ___ . 3.4S7r::-Q§_ I�siyr- -���_ 99�96% ____ _ 
__ . P.i��_�_�!�t_ �.��.�c�_ ... 

Chlorda
��I!�tant Existing 1'!I��1t1���3 _IMDL ������ .. l.!1l.i� ___ __ _ MS4 %8��u<::tion 

2 DOD -- - � .  �-
. 

3.984E-03 3.944E-04 :�:��� 90% 
3 DOE _ _  7.60SE-03 6.023E-04 Ibs/yr 92% 
4 DDT _ __ _ .. 2;OB6E-02. 6 . 1 96E-04 Ibs/yr 97% 
S Dieldrin _ _ _ __ S.032E-04 9.963E-OS I�s!y� _ BO!o. 
6 HeptachlorEpoxide 7.649E-04 7.S72E-OS Ibs/yr 90% 
7 PAH 1 

_ _ 3.0B4E-01 3 .0S3E-01 Ibs/yr 0% 
8 PAH2 _ _ 1 .765E+00 3.494E-02 Ibs/yr 98% 

_ 9 PAH3 _ _ 1 . 1 1 7E+OO 2.21 1 E-02 Ibs/yr 98% 
. _____ ---.!9 ____ . __ . _ IPCB __ . __ . __ . 3.OBSE-02 3.08SE-OS Ibstz'T _ . . . .  9�:�0% 

Portal Branch __ c=' Pollutal"!�_.. EXiSti"ng-M-S4-Load- " TM�,= NiS4 WLA U
'
nits MS4 % Reduction 

. . . __ ' .  1 Chlordall�_ _ _ _ _ _ 1 .228E-03 1 .824E-04 Ibs/yr BS% 
_ _ 2 DOD __ _ _ .. . _ _ �.:914�-03 1 .01 4E-04 Ibs/yr 90% 

3 DOE 2.0S6E-03 1 .628E-04 Ibs/yr 92% 
4 DDT =_=1-:_ ' 5.610E-03 

. 
1 .666�-04 Ibs/yr 97% 

5 Dieldrin . _ _ .. _ . .  _. 1 .2B2E-04 2.S3BE-OS Ibs/yr 80% 
_ _ _ 6 HeptachlorEpoxide ?:Q.1JE-g4_ 1 .997E-OS Ib�/yr_ _ __ __ .�Q.°�o 

7 PAH1 ' - � -
" ==-�==�. - __ B.����:q.?___ B.41 1 E-02 �bs/yr . _'h 0% 

_ _  B PAH2 4.91 3E-01 9.72BE-03 . Ibs/�r 98% 
9 PAH3 

.
-

.- - -- .. - - 3. 1"1'6E=of - 6 . 1 69E-03 Ibs/Yr" 9B% 
�. ____ ._"!Q______ _  ____ JPCB _____ . � __ :==_�=_ .. . _ = _ f394.§.:Q.� - 8 .394E-06 Ibs/yr 99.90% 
� Soap��o-"e .Creek !,�IIl!.�nt _ E_�Ls!i"lg .�S�.Load · fMDL MS4 WLA-- Units MS4 % Reduction 

-

-

_ _ _ _ . _ . 1 Chlorda_n�_ __ ___ _ 1 .323E�02_ . 1 .96SE-03 Ibs/yr 85% . 
_ . 

2 
3 
4 
5 
6 
7 
8 
9 

10 

2 
3 
4 
S 
6 
7 
8 
9 
1'0 
1 1  
1 2  
1 3  
1 4  

. -

. DOD . . . " --r-- 7.�SSE-03.. 7 .2B2E-04 Ibs/yr 90% 
DOE __ . _ 1 .�92E-02_ _ 1 .S78E-03 Ibs/yr 92% 
DDT 5 .. ?B7�-q2. 1 .570E-03 Ibs/yr 97% -'-1-Dieldrin _ _ _ _ 8.�01 E-O� 1 .703E-04 Ibs/yr 80% 
HeptacI:1IQ��eoxide _... 1 .70BE-03 1 .691 E-04 Ibs/yr 90% 
PAH 1 _ _ _ _ _ _ .  9.g03E-01 B.91 3E-01 Ibs/yr 0% 
PAH2 . . _ . _  . ___ � __ _ _ . � .4.?5§ .. �9Q _ 1 .0BOE-01 Ib_� __ t-- . _ 9B% _ 

PAH3 .. _ . _ _ __ I--' . __ �.��1"��gQ 6
B.·

9
57
1 2
9E
E-

-0
0
s
21- _ Ibs/yr 

_ _ t---_h..J!8% _ . _ 
TPCB B.S79E-02 Ibs/yr 99.90% . .. ----- --,1----- -- --- . - - .-- - --- -.. -1- . .----

_ .. _ _ .�2"'!Lu�nt ___ ExistiI"!9-'·�'§�I:-��_cL .. . . T!VIDL MS4 Wl:...� �nits _�o Reduction 
Chlordan�.. _ . _ 2.731 E-04 S.407E-OS . ib!?/y'� . 80% 
DOD . . ____ 1-__ �. 1 73�.-04_ _ 3. 14 1  E�9_S. · lb�!1!'_ _ _  _ _ 90% 
DOE __ _ __ . __ . S . 1 1 5_E-9'! _ .  4.0S1 E-OS I�� ___ ___ .. _ 92% __ . 

. DDT _ _ . __ .. ' __ 1-' _ _  . . _ 1 .432E-03 4.2S3E-_0?_ _ _ Ibs/y� __ . __ E% _ _ 
_ .. pieldril!.. __ . _ .. _-+ ___ . .. _ 4: 1 :1 BE-Q§. B . 1 S4E-06 _ . .. . Ibs/yr __ · __ BO% ...:....._ . 

HeptachlorEpoxide 5 .61BE-05 B.342E-06 Ibs/yr 8S% -PAH1
--- ' - --r'--- - . . . . .- -- - -.-. - -.. ------

-.I-:
P 

.. 

AH2
. --- --- --r--.- -- -.- - 1 .�p�-0� 1 .907E-02 _ . I�� _____ .. _ ___ O% _ . . _ 

TOS4E-01 2.0B6E-03 I�r .. 98% ___ . .  
�f AH3'�= ���= .= ��-�_._ .. 6.�.9�(:9�_ 2.616E-03 _ . . . .  !�s/yr 96% __ _ 

Arsenic __ 4 .. �'§!_�.:91... 1 .46SE-02 __ . _ Ibs/yr 6S% ... . ·�·oppe� .���� · �_ 1 .1?1 E.:+-QQ S .096E-01 __ lbs/yr 6S% 
Lead _ .. __ . -t---- _. 

�:��S_�_-.n 1 .694E-01 _. __ !bs/yr 7S% 
_ .. 

Zinc 
- -. L . _  42�SE+q,� 4.2S2E+OO I�� .. __ -r--- - _ ._9% 

TPCB I 2.434E-03 1 .377E-06 Ibs/yr 99.90% 
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UNITED STATES ENVIRONMENTAL PROTECTlON AGENCY 

WASHINGTON 0 C 20480 

APR 14 al10 

.1 , r .•
W"'I(~ 

Dear NPDES Stormwater Managers, 

I am pleased to announce thai the Environmental Protection Agency (EPA) has completed the "Municipal 
Separate Storm Sewer System Permit Improvement Guide.- The primary purpose oflhis guidance 
document is to assist National Pollutant Discharge Elimination System (NPDES) pennit writm in 
smngthening municipal separate storm se.....er S)Slem (MS4) permits. 

This Guide contains examples of permit conditions and supporting rationale that cou ld be used in fact 
sheets that accompany NPDES permits. The Guide also inc ludes ~ommendations for pennit writers on 
how to tailor the language depending on the type of permiL For example, permilS covering traditional 
municipalities may contain different permit ptOvi.sion.s than those covering non-tradittonal entities like 
departments oftransponation. universities, and prisons. 

I ask that permit writers review the permit language and corresponding diiCussion presented in this Guide 
and consider how to incorporate this, or simi lar, language into their MS4 permits. Some modification of 
the language may be necessary to make it suitable for use with specinc MS4 permits. and to better tailor it 
to mectthe needs and goals of the various penninin& authorities. 

The pennit language suggested in this Guide is not intended to override already existing. more stringent 
or differently-worded provisions that are equally as protect i~e in meeting the applicable regulations. EPA 
expects the permitting authority to continue to make sig,nific:ant progreH and ensure that the intent of the 
regu lations or more stringent requirements is captured in the permit . 

In addition, EPA v.ould like to particularly stress the following key principles: 

• 	 Pennit provisions should be clear, specifIC. measurable. and enforceable Pennit:s shou ld inc lude 
specific deadlines for compliance, incorporate clear perfonnance stand3rds, and include 
measurable goals or quantifiable targets for implementation . 

• 	 Permits should contain a performance standard for post~nstruction that is based on the objective 
of maintaining or rC"storin& stable hydrology to protect water quality o f receiving waters Of 

another mechanism as effective. 

EPA has begun a rulemaking to strengthen the stormwater program. Using this Guide 10 improve permits 
represents the direction that EPA is taking 10 strengthen the program. This Guide is a li .....ing document 
that will be updated as new information for improving the stonnwater program is obtained . 

I appreciate your continued efforts in strengthening the NPDES municipal storm"'atcr program. (fyou 
have any questions about this Guide or suggestions for further improvements. please contact Rachel 
Herbert of my staff at herbt:r1.rxhcl1i'g-...cov or call her at 202·564·2649. 

Sincerely. 

i:::fl.~ 
Water Permits Division 

CC: 	 State Stonnwater CoonIinators 
Association of State and Interstate Water Pollution Control Administraton; 

flwntl ~s ,UR, • t'ltIJ! 1IIfkW. goo.. 
RoM:Iyc~.,cy11 t' ••P!IrMd", v~ota.-d "'OII~P....~:.rw.~ 
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MS4 Permit Improvement Guide 

INTRODUCTION & GETTING STARTED 

Purpose 
The primary purpose of the MS4 Permit Improvement Guide (Guide) is to assist National Pollutant 
Discharge Elimination System (NPDES) permit writers in strengthening municipal separate storm sewer 
system (MS4) stormwater permits. The objective of the Guide is to facilitate the creation of MS4 permits 
which are clear, consistent with applicable regulations, and enforceable. This Guide contains examples 
of permit conditions and supporting rationale that could be used in fact sheets that accompany NPDES 
permits.  Permit language should include controls that identify specific actions permittees must perform 
to comply with the Permit Requirements. 

This Guide focuses in large part on permits for small (Phase II) MS4s. However, while the contents of the 
Guide are generally organized consistent with the six minimum control measures (40 CFR 123.34(b)) 
applicable to Phase II MS4 permits, however, permit writers may find this Guide useful for Phase I MS4 
permits. In addition, the Guide specifically addresses Phase I MS4 Permit Requirements with regard to 
the industrial program elements set forth in the Phase I regulations at 40 CFR 122.26(d)(2)(ii) and (iv)(C).  
These are addressed in Chapter 7.  The Guide may also be useful for “non-traditional” MS4 permittees, 
such as departments of transportation (DOTs), universities and prisons. 

EPA has developed a Stormwater Phase II Final Rule Fact Sheet Series 
(www.epa.gov/npdes/stormwater/swfinal) to assist permitting authorities and permittees in 
understanding the Phase II regulations.  Further, EPA has developed the National Menu of Stormwater 
Best Management Practices (www.epa.gov/npdes/stormwater/menuofbmps) which provides 
descriptive information in fact sheets about various best management practices associated with the 
Phase II six minimum control measures. 

The Guide was created by reviewing numerous MS4 permits and fact sheets from around the country.  
Some of the example permit and fact sheet language presented in this Guide has been adapted from 
these permits; in those instances where existing language that meets the purpose of this document was 
not available, EPA has crafted new language. 

Contents of this Guide 
This document is divided into parts, as noted above, based largely on the six minimum control measures 
required in the Phase II stormwater regulations (see 40 CFR 122.34(b)).  Chapters 1 -6 address 
development and implementation of a stormwater management program (SWMP) and the six minimum 
control measures that must be included in the SWMP. Chapter 7 addresses industrial facilities programs 
relevant for Phase I MS4 permits.  Chapter 8, Overall Evaluation and Adaptive Management, discusses 
reporting, evaluation, and tracking requirements. This Guide does not focus on the water quality 
provisions of the Clean Water Act, which may require more stringent requirements than those 
programmatic elements specified here. 

Introduction & Getting Started 1
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Each chapter opens with an introduction providing a brief overview of relevant regulatory requirements 
pertaining to the subject of the chapter.  Each chapter is then divided into sections in which the 
following topics are addressed: 

 Example Permit Provision – This section includes example MS4 permit language. The 
language has been formatted and numbered in such a way that each section corresponds 
directly to a permit structured in accordance with the chapter sequence of this Guide. EPA 
developed these examples by first surveying existing EPA and State MS4 permit language 
and drawing upon agency experience in implementing permits. EPA has identified the 
source of the language (in footnotes) if adapted from specific permits. 

 Example Permit Requirement Rationale for the Fact Sheet – This section describes the 
rationale for the example permit provision. This language can assist the permit writer in 
developing the fact sheet, which accompanies all NPDES permits; however, it is up to the 
permit writer to ensure that a complete and customized version of the fact sheet 
accompanies the permit.  Example Permit Requirement Rationale for the Fact Sheet sections 
often describe “requirements” or steps that “must” be taken.  To the extent this language is 
used in these sections, it is intended to describe requirements included in the example 
permit provisions.  It does not mean that all permits ”must” include the specific 
“requirement” described. 

 Recommendations for the Permit Writer (included where appropriate) – This section 
discusses issues the permit writer should consider in determining how to use the example 
permit provisions. 

How to Use this Guide 
This guidance includes “example” MS4 permit language for specific program elements, but is not 
intended to be definitive or comprehensive for all MS4 Permit Requirements.1 EPA recommends that 
permit writers review the example permit language presented in this guide and consider how to 
incorporate this, or similar, language into MS4 permits as appropriate.  Each state may have different 
NPDES requirements along with varied experience overseeing MS4 programs, and MS4 permittees vary 
widely in storm water management experience and sophistication, size, topography, precipitation 
patterns, land use, receiving water conditions and other factors.  In most instances, EPA anticipates that 
permit writers will modify the language to make it suitable for specific MS4 permits, and to tailor 
example provisions to meet the various needs and goals that apply. 

When possible, this Guide has tried to provide examples that can be used for both Phase I and Phase II 
permits. However, in some instances EPA has provided suggestions for how the language can be tailored 
to better fit within the context of a Phase I or Phase II permit. In addition, EPA acknowledges that some 
language presented in this Guide may be more suitable for an individual permit rather than a general 
permit. While EPA has presented a discussion for ways the language could be altered to fit these 
scenarios in Recommendations for the Permit Writer sections, it is up to the permit writer to determine 
the best use of the material for the permit being crafted. 

                                                                 
1 For example, the guide does not explicitly address provisions for compliance with CWA section 402(p)(3)(B)(ii), 
water quality standards, applicable wasteload allocations in TMDLs or such other conditions as the permitting 
authority deems necessary.  For information on integrating TMDLs into stormwater permits see USEPA’s DRAFT 
TMDLs to Stormwater Handbook (www.epa.gov/owow/tmdl/stormwater) 
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The example permit language in this Guide has been written as if the permit is a reissued permit and not 
an initial permit, since most MS4 permittees have been subject to NPDES permits for at least one permit 
term.  Requirements to develop the initial SWMP are not included in this Guide since they would have 
been included in the first permit term. It is important that permit writers consider the different stages in 
the development and implementation of SWMPs when establishing permit conditions as well as the 
experience learned from other more advance programs.  So, for example, this Guide includes brackets 
to indicate the place for an appropriate schedule or deadline rather than indicating specific timeframes 
in all instances.  These examples are available to the permit writer, along with other resources such as 
the permittee’s draft or existing SMWP document, annual reports, prior permit experience, receiving 
water quality information and the permit writer’s best professional judgment, to issue permits suitable 
for their specific MS4s. 

The permit language suggested in this Guide is not intended to override already existing, more stringent 
or differently-worded provisions that are equally as compliant in meeting the applicable regulations and 
protective of water quality standards.  EPA expects the permitting authority to ensure that the intent of 
all applicable regulations is captured in the permit. States with more stringent permit provisions should 
continue to strengthen these provisions as the permits are reissued. This Guide includes suggestions on 
how to develop permit language for MS4 permittees.  This Guide does not impose any new legally 
binding requirements on EPA, States, or the regulated community, and does not confer legal rights or 
impose legal obligations upon any member of the public.  In the event of a conflict between the 
discussion in this Guide and any statute, regulation, or permit the statute, regulation or permit controls. 

 

Terminology: SWMP and SWMP Document
This guide uses the term SWMP to refer to the stormwater management program that is required by the 
Phase I and Phase II regulations to be developed by MS4 permittees. The SWMP document is the written plan 
that is used to describe the various control measures and activities the permittee will undertake to implement 
the stormwater management program. 

Preparing to Write an MS4 Permit 
Most Phase II MS4 permittees are regulated under a general permit (with some exceptions where 
individual permits have been used for Phase II and non-traditional MS4 permittees).  Phase I MS4 
permittees are regulated under individual permits, and can include multiple co-permittees.  EPA 
regulations require that initial MS4 permits (i.e. first permit term) set the foundation of the permittee’s 
SWMP.  For Phase II MS4 the focus is on the six minimum control measures in 40 C.F.R. 122.34(b), while 
the Phase I MS4 permittees are informed by the regulations at 40 C.F.R. 122.26(d).  See Chapter 1 of this 
Guide. 

As the permit writer prepares to reissue an MS4 permit, regardless of whether the permit is an 
individual or general permit, EPA recommends that the permit writer review, at a minimum, the 
following sources of information: 

Past annual reports 
For currently regulated MS4s, annual reports submitted by the permittee can include information 
that will help permit writers develop more specific and measurable Permit Requirements. The most 
recent annual report is usually the most helpful to review, but additional annual reports can be 
reviewed if time allows. If the permit writer is developing a general permit, a broad selection of 
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annual reports from various permittees should be reviewed.  In particular, EPA recommends that 
the permit writer review, at a minimum, the following specific information: 

Areas of obvious strengths or weaknesses in the SWMP 

 For example, is the permittee vague about specific activities (often an indicator of a weak 
program area), or is the permittee clearly meeting the requirements of the permit and/or 
going above and beyond the minimum requirements? 

Trends or common compliance problems 

 For example, does the permittee analyze the data to assess the most common compliance 
problems, and then modify their controls/programs to address these problems? For 
example, do they use the common compliance issues identified to target their training and 
outreach/education efforts for construction operators? 

Level of implementation of SWMP activities (e.g., frequency and numbers of inspections, 
frequency of catch basin cleaning, street sweeping) 

 Does the permittee report the total universe when reporting the quantity of an activity 
achieved? For example, if the MS4 is required to conduct industrial inspections, does it 
report it did 100 inspections (which may be good or bad, depending on how many it was 
required to inspect), or that it did 100 out of 5,000 (only 2% of the total)? 

Water quality priorities for the permittee (e.g. impaired waters, TMDLs, high quality waters) 

 Does the permittee’s annual report describe priority pollutants for impaired waters and 
other water quality programs and what was done to reduce and/or eliminate their contact 
with stormwater? Does the SWMP target both impaired and high quality waters? 

Specific sources or pollutants of concern permittee is currently focusing on 

 Does the SWMP target pollutants of concern in its activities? 

Level and type of enforcement currently being used by permittee 

 Does the annual report provide data and summary information on the different types of 
enforcement actions taken (how many verbal warnings, written notes, fines, etc)? 

Any trends (i.e. water quality, compliance, control measure implementation levels) being 
reported by Permittees which indicate success or failure of particular SWMP components 

 Does the permittee analyze the data, or just report the data in the MS4 annual report? 

Types of measurable goals being applied and achieved by permittees 

 Has the permittee met the measurable goals stated in the permit and SWMP? 
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Stormwater management program (SWMP) 
Review the most current SWMP documents for potential gaps that may need to be specifically 
addressed in the reissued MS4 permit. EPA’s MS4 Program Evaluation Guidance (available at 
www.epa.gov/npdes/pubs/ms4guide_withappendixa.pdf) can be used to assess the key elements in 
a SWMP. 

NPDES MS4 audit reports, construction/industrial/commercial site inspection reports 
Review the findings from any MS4 audits conducted during the past permit term to help identify key 
issues that should be addressed in the next permit.  For example, if the audits identified weak or 
missing program elements and other controls, these should be addressed in the reissuance of the 
permit.  Construction, industrial, and/or commercial site inspection reports for facilities within the 
MS4’s boundary should be reviewed to determine if there are common compliance issues that 
should be addressed in the MS4 permit (for example, more training, more frequent inspections, 
more complete inventory or prioritization, etc.). 

Monitoring/Information on Quality of Receiving Waters 
Review any monitoring data collected by the permittee or any other entity that has collected useful 
monitoring data to identify potential pollutants of concern. In addition, the most recent information 
on impaired waters and total maximum daily loads (TMDLs) for the permit area should be reviewed.  
If there are waste load allocations (WLAs) applicable to the permittee, these should be addressed in 
the permit. If no WLA has been assigned to the MS4, the permit writer should still consider 
pollutants of concern identified in 303(d) lists and TMDLs when developing Permit Requirements. 
Such information will help identify whether more targeted permit conditions are needed to reduce 
the discharge of these pollutants. This Guide does not specifically address the inclusion of TMDL 
requirements in MS4 permits. 

Permit renewal application data or past notice of intent (NOI) information 
Review any permit renewal applications or NOIs submitted to establish coverage for the previous 
permit term.  Permit writers should consider the recommendations made in the EPA “Interpretive 
Policy Memorandum on Reapplication Requirements for Municipal Separate Storm Sewer Systems” 
(www.epa.gov/npdes/pubs/owm0125.pdf) published in 1996 (40 CFR Part 122; Federal Register, 
Volume 61, Number 155).  This document provides information which clarifies the MS4 
reapplication requirements and explains that MS4 permit applicants and NPDES permit writers have 
discretion to customize appropriate and streamlined reapplication requirements on a case-by-case 
basis. 

Previous MS4 permit 
Finally, review any past MS4 permits to identify where permit language should be revised or 
completely rewritten, for example, because language was vague. This MS4 permit improvement 
Guide should be used help strengthen key areas in the permit. 

Note that if the MS4 permit is being issued for the first time, some of the above information will not 
exist yet, such as past annual reports or old SWMP documents. 

MS4 Permit Writing Tips 
There are a few general tips to keep in mind when writing MS4 permits. First, and most importantly, 
permit provisions should be clear, specific, measurable, and enforceable. Permits should include specific 
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deadlines for compliance, incorporate clear performance standards, and include measurable goals or 
quantifiable targets for implementation. Doing so will allow permitting authorities to more easily assess 
compliance, and take enforcement actions as necessary. 

For example, the following permit provision could be strengthened: “The permittee shall demonstrate 
compliance with this Permit through the timely implementation of control measures and other actions 
to reduce pollutants in discharges to the maximum extent practicable in accordance with their SWMP…” 
This permit provision does not define what “timely implementation” is, allowing the permittee to 
determine what is timely. Timely implementation could be, although it probably was not intended to be, 
interpreted as meaning up to five years, or it could mean that implementation must occur within six 
months. In addition, “other actions” are mentioned in this provision, but they are never described. If a 
permit requires “other actions,” these actions should be specifically described in the permit.  Finally, it is 
important to strike a balance of providing specific Permit Requirements while still allowing the 
permittee come up with innovative controls. 

In addition, vague phrases such as “as feasible” and “as possible” should be avoided because they result 
in inconsistent implementation by permittees and difficulties in permit authority oversight and 
enforcement. The permit writer’s role is to determine what is necessary to achieve in a permit term, and 
to develop clear, enforceable language that conforms to these determinations. Accordingly, the permit 
should set forth objective standards, criteria or processes, which will aid the permittee in complying 
with the permit, as well as the permitting authority in determining compliance in the MS4 permit. 

In order for permit language to be clear, specific, measurable and enforceable, each Permit 
Requirement will ideally specify: 

 What needs to happen 

 Who needs to do it 

 How much they need to do 

 When they need to get it done 

 Where it is to be done 

For each Permit Requirement: “What” is usually the stormwater control measure or activity required.  
“Who” in most cases is implied as the permittee (although in some cases the permitting authority may 
need to specify who exactly will carry out the requirement if there are co-permittees).  “How much” is 
the performance standard the permittee must meet (e.g., how many inspections).  “When” is a specific 
time (or a set frequency) when the stormwater control measure or activity must be completed.  
“Where” indicates the specific location or area (if necessary). These questions will help determine 
compliance with the permit requirement. 

The Use of Partnerships in MS4 Permits 
Since the Phase II Rule applies to all small MS4s within an urbanized area regardless of political 
boundaries it is very likely that multiple governments and agencies within a single geographic area are 
subject to MS4 permitting requirements. For example, a city government that operates a small MS4 
within an urbanized area may obtain permit coverage under a general Phase II permit while other MS4s 
in the same vicinity (such as a county, other cities, or a state DOT) may have individual Phase I MS4 
permits.  All permittees are responsible for permit compliance in their permitted area.  Given the 

Introduction & Getting Started 6

RB-AR53460



MS4 Permit Improvement Guide 

Introduction & Getting Started 7

potential for overlapping activities in close proximity, EPA encourages permittees in a geographic area to 
establish cooperative agreements in implementing their stormwater programs. Partnerships and 
agreements between permittees and/or other agencies can minimize unnecessarily repeating activities 
and result in using available resources as efficiently as possible.  Using existing tools and programs 
instead of creating new ones can allow permittees to focus resources on high priority program 
components instead. In addition by forming partnerships, water quality can be examined and improved 
on a larger, consolidated scale rather than on a piece-meal, site-by-site basis. 

In addition to requiring MS4 permittees to maintain records of program implementation such as 
inspection forms, monitoring data, dry weather screening reports, and notices of violation, EPA 
recommends that MS4 permits include requirements for permittees to summarize and analyze data and 
submit the analysis to the permitting authority. For example, as permittees are required to evaluate 
program compliance and appropriateness of best management practices, the permit could require 
permittees to address in annual reports questions such as: 

 For illicit discharge data, what are the most prevalent sources and pollutants in the illicit 
discharge data, and where are these illicit discharges occurring? How many illicit discharges 
have been identified, and how many of those have been resolved?  How many outfalls or 
screening points were visually screened, how many had dry weather discharges or flows, at 
how many were field analyses completed and for what parameters, and at how many were 
samples collected and analyzed?  Does the permittee need to conduct more inspections in 
these areas, or develop more specific outreach targeting these sources and pollutants? 

 For the construction data, what are the most common construction violations, and are there 
any trends in the data (e.g., construction operators who receive more violations than others, 
areas of the MS4 with more violations, need to refine guidance or standards to more clearly 
address common violations) How has the permittee responded to these trends?  Over the 
last year, how many construction site SWPPP reviews were completed and approved?  How 
many inspections were conducted, how many noncompliant sites were identified, and how 
many enforcement actions (and of what type) were taken? 

Also, although the stormwater Phase II rule requires reports, after the first permit term, reports are 
required to be submitted only in years two and four of the permit term. EPA strongly encourages annual 
reports for all permittees.  (See 40 CFR 122.34(g)(3))
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CHAPTER 1: ESTABLISHMENT OF THE STORMWATER MANAGEMENT 
PROGRAM 

Introduction 
An over-arching legal authority framework must be established in 
order for the SWMP to be effective. Ensuring that the permittee has 
established the legal authority to meet the requirements of the 
permit, created a well described enforcement response plan (ERP), 
and allocated adequate resources will set a necessary foundation 
for the SWMP. 

Legal Authority 

Permittees must have the authority to carry out all aspects of their 
stormwater management programs, including requiring the control 
of pollutants flowing into the MS4 system, having access to inspect sources of pollutant discharges, and 
being able to compel compliance and issue citations in the event of violations. Legal authority is 
especially critical for construction site runoff control, post-construction/permanent runoff control, 
industrial and commercial inspections, and illicit discharge detection and elimination programs. (See 40 
CFR 122.26(d)(2)(i) and 40 CFR 122.34(b)(3)(ii)(B), (b)(4)(ii)(A), and (b)(5)(ii)(B)) 

Included Concepts

► Requirement to develop a 
stormwater management 
program 

► Necessary legal authority 

► Enforcement Measures 
and Tracking 

► Adequate resources 

A permittee seeking permit coverage under individual permits is required to describe the legal authority 
it has to implement and enforce the SWMP. EPA recommends that general permits also require 
regulated MS4s to describe their applicable legal authority in their Notices of Intent (NOIs) (40 CFR 
122.26(d)(2)(i), 122.33(b)).  This legal authority is typically established through the adoption of one or 
more ordinances, or by modifying existing ordinances to provide the necessary authority.  In some 
cases, a permittee might already have codified water quality provisions to address previous MS4 Permit 
Requirements; in this case, the permittee should be required to review existing codes and ordinances 
and prepare a statement detailing any necessary changes required to address the new MS4 permit 
requirements.  Some permittees, such as, DOTs, universities, and prisons, may not have the authority to 
create and enforce ordinances. For these entities other mechanisms and authorities that they do 
possess should be utilized (e.g. DOT right-of-way permits). 

Enforcement Measures and Tracking 

Permittees are required by the Phase I and Phase II regulations to include in their ordinance, or other 
regulatory mechanism, penalty provisions to ensure compliance with construction and industrial 
requirements, to require the removal of illicit discharges, and to address noncompliance with post-
construction requirements. In complying with these requirements, EPA recommends the use of 
enforcement responses that vary with the type of permit violation, and escalate if violations are 
repeated or not corrected.  EPA recommends that the permittee be required to develop and implement 
an enforcement response plan (ERP), which clearly describes the action to be taken for common 
violations associated with the construction program, industrial and commercial program, or other 
SWMP programs. A well-written ERP provides guidance to inspectors on the different enforcement 
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responses available, actions to address general permit non-filers, when and how to refer violators to the 
State, and how to track enforcement actions. 

Adequate Resources 

Each permittee will fund its SWMP differently; therefore, in order to assess whether adequate resources 
have been allocated to carry out the requirements of the MS4 permit, the permitting authorities should 
require their permittees to submit an accounting of stormwater-related budgets, costs, and staffing 
resources updated annually. The fiscal analysis should document and explain changes to budgets from 
year to year and describe how each type of funding can and cannot be used for stormwater program 
activities. (See 40 CFR 122.26(d)(2)(vi)). 

1.1 Requirement to Develop a Stormwater Management Program 
 

Example Permit Provision 
1.1.1 Requirement to Develop Program – The permittee must revise and update its 

written stormwater management program (SWMP) document and submit the 
SWMP to the [insert name of Permitting Authority] for review by [insert deadline, 
e.g., within one year of permit issuance]. The permittee must continue to implement 
the current SWMP until the revised SWMP is submitted.  The SWMP does not 
contain effluent limitations; the limitations are contained in Parts [insert relevant 
part of the permit] of the permit. 

1.1.2 Contents of the SWMP document – At a minimum, the permittee must include the 
following information in its SWMP document: 

a. Ordinances, or other regulatory mechanisms, providing the legal authority 
necessary to implement and enforce the requirements of this permit (see Part 
1.1); 

b. Statement by the permittee’s legal counsel certifying to adequacy of legal 
authority (see Part 1.2); 

c. Written procedures describing how the permittee will implement provisions 
described in Parts 2-8. 

1.1.3 Modifications to the SWMP document – The [insert applicable name of permitting 
authority]may notify the permittee of the need to modify the SWMP document to 
be consistent with the permit, in which case the permittee will have [insert deadline, 
e.g. 90 days] to finalize such changes to the program. The permittee is required to 
keep the SWMP document up to date during the term of the permit. Where the 
permittee determines that modifications are needed to address any procedural, 
protocol, or programmatic change, such changes must be made as soon as 
practicable, but not later than [insert deadline, e.g. 90 days]. 
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Example Permit Requirement Rationale for the Fact Sheet 
The permittee is required to develop a SWMP document that describes how the permittee will 
meet the control requirements in the permit. (See 40 CFR 122.26(d)(2)(iv), 122.34(a)).  The 
SWMP document is a consolidation of all of the permittee’s relevant ordinances or other 
regulatory requirements, the description of all programs and procedures (including standard 
forms to be used for reports and inspections) that will be implemented and enforced to comply 
with this permit and to document the selection, design, and installation of all stormwater 
control measures.  The permittee is required to submit its SWMP document to the permitting 
authority. If modifications to the SWMP are necessary then the permitting authority will notify 
the permittee. 

Recommendation for the Permit Writer 

The permit writer should include in this section the relevant parts of the permit that require specific 
descriptions or justifications to be included in the SWMP document. Also, permit writers may need 
to include an additional requirement regarding the submittal of the SWMP document since some 
information contained in the SWMP document is required to be submitted prior to the permittee 
obtaining permit coverage. In addition, permit writers should refer to the memo entitled Interim 
Guidance on Implementation of NPDES Regulations for Storm Water Phase II for Small Municipal 
Separate Storm Sewer Systems in Response to Recent Ninth Circuit Decision in Environmental 
Defense Center, et al. v. EPA, No. 00-70014 & consolidated cases (9thCir.) for additional guidance on 
the implementation of regulations for Phase II MS4s 
(www.epa.gov/npdes/pubs/interim_guidelines_memo_final.pdf). 

1.2 Requirement to Develop Adequate Legal Authority to Implement 
and Enforce Stormwater Management Program 

 

Example Permit Provision 
1.2.1  Within [insert deadline, e.g., one year from permit issuance] the permittee must 

review and revise its relevant ordinances or other regulatory mechanisms, or adopt 
any new ordinances or other regulatory mechanisms that provide it with adequate 
legal authority to control pollutant discharges into and from its MS4, and to meet 
the requirements of this permit. 

1.2.2 To be considered adequate, this legal authority must, at a minimum, address the 
following: 

a. Authority to Prohibit Illicit Discharges – Prohibit and eliminate illicit connections 
and discharges to the MS4.  Illicit connections include pipes, drains, open 
channels, or other conveyances that have the potential to allow an illicit 
discharge to enter the MS4.  Illicit discharges include all non-stormwater 
discharges except fire fighting discharges, discharges from NPDES permitted 
industrial sources and discharges not otherwise authorized under Part 1.2.2.b. of 
this permit. 
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b. Allowable Non-Stormwater Discharges –Exceptions to the prohibition in Part 
1.2.2.a. may include the following, only if they are considered non-significant 
contributors of pollutants:  water line flushing, landscape irrigation, diverted 
stream flows, rising ground waters, uncontaminated ground water infiltration 
(as defined at 40 CFR 35.2005(20)) to separate storm sewers, uncontaminated 
pumped ground water, discharges from potable water sources, foundation 
drains, air conditioning condensation, irrigation water, springs, water from crawl 
space pumps, footing drains, lawn watering, individual residential car washing, 
flows from riparian habitats and wetlands, dechlorinated swimming pool 
discharges, and street wash water. 

c. Authority to Prohibit Spills or Other Releases – Control the discharge of spills, 
and prohibit dumping or disposal of materials other than stormwater into the 
MS4. 

d. Authority to Require Compliance – Require compliance with conditions in the 
permittee’s ordinances, permits, contracts, or orders (i.e., hold dischargers 
accountable for their contributions of pollutants and flows). 

e. Authority to Require Installation, Implementation, and Maintenance of Control 
Measures –  Require owners/operators of construction sites, new or 
redeveloped land, and industrial and commercial facilities to minimize the 
discharge of pollutants to the MS4 through the installation, implementation, and 
maintenance of stormwater control measures consistent with [insert references 
to applicable stormwater control measure manuals, guidance documents, etc.]. 

f. Authority to Receive and Collect Information – The permittee must have the 
authority to request from operators of construction sites, new or redeveloped 
land, and industrial and commercial facilities information such as stormwater 
plans, inspection reports, and monitoring results, and other information deemed 
necessary to assess compliance with this permit.  The permittee must also have 
the authority to review designs and proposals for new development and 
redevelopment to determine whether adequate stormwater control measures 
will be installed, implemented, and maintained. 

g. Authority to Inspect – The permittee must have the authority to enter private 
property for the purpose of inspecting at reasonable times any facilities, 
equipment, practices, or operations related to stormwater discharges to 
determine whether there is compliance with local stormwater control 
ordinances/standards or requirements in this Permit. 

h. Response to Violations – The permittee must have the ability to promptly 
require that violators cease and desist illicit discharges or discharges of 
stormwater in violation of any ordinance or standard and/or cleanup and abate 
such  discharges, including the ability to: 

1. Effectively require the discharger to abate and clean up their discharge, spill, 
or pollutant release within [insert deadline, e.g. 48 hours] of notification; or 

2. For uncontrolled sources of pollutants that could pose an environmental 
threat, require abatement within [insert timeframe, e.g. 30 days of 
notification]; or, 
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3. Perform the clean up and abatement work and bill the responsible party, if 
necessary. 

4. If a situation persists where pollutant-causing sources or activities are not 
abated, provide the option to order the cessation of activities until such 
problems are adequately addressed. 

5. When all parties agree that clean-up activities cannot be completed within 
the timeframe provided, determine a new timeframe and notify the [insert 
name of permitting authority]. 

i. Monetary Penalties – The permittee must have the ability to: 

1. Levy citations or administrative fines against responsible parties either 
immediately at the site, or within a few days. 

2. Require recovery and remediation costs from responsible parties. 

j. Civil/Criminal Penalties – The permittee must have the ability to impose more 
substantial civil or criminal sanctions (including referral to a city or district 
attorney) and escalate corrective response, consistent with its enforcement 
response plan developed pursuant to Part 1.3, for persistent non-compliance, 
repeat or escalating violations, or incidents of major environmental harm. 

k. Interagency Agreements – Control of the contribution of pollutants from one 
portion of the shared MS4 to another portion of the MS4 through interagency 
agreements or other similar agreements with other owners of the MS4, such as 
[insert other applicable permittees]. 

1.2.3  The permittee must include as part of its written SWMP document a statement 
certified by its chief legal counsel that the permittee has taken the necessary steps 
to obtain and maintain full legal authority to implement and enforce each of the 
requirements contained in this permit. This statement must include: 

a. Identification of all departments within the permittee’s jurisdiction that conduct 
stormwater-related activities and their roles and responsibilities under this 
permit. Include an up-to-date organizational chart specifying these departments, 
key personnel, and contact information. 

b. Identification of the local administrative and legal procedures and ordinances 
available to mandate compliance with stormwater-related ordinances and 
therefore with the conditions of this permit. 

c. A description of how stormwater related-ordinances are implemented and 
appealed. 

d. A description of whether the municipality can issue administrative orders and 
injunctions, or whether it must go through the court system for enforcement 
actions. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
Adequate legal authority is required to implement and enforce most parts of the SWMP.  (See 
40 CFR 122.26(d)(2)(i) and 40 CFR 122.34(b)(3)(ii)(B), (b)(4)(ii)(A), and (b)(5)(ii)(B)). Without 
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adequate legal authority the MS4 would be unable to perform many vital SWMP functions such 
as performing inspections and requiring installation of control measures.  In addition, the 
permittee would not be able to penalize and/or attain remediation costs from violators. 

Recommendations for the Permit Writer 

A major difference between a traditional MS4 and a non-traditional MS4 (such as a DOT, military 
base, or university) is often the scope of legal authority available to the MS4.  Non-traditional MS4 
permittees often cannot pass “ordinances” nor do they have enforcement authority like a typical 
municipality, so legal authority may consist of policies, standards, or specific contract language. 
Non-traditional MS4 permittees also do not generally have the authority to impose a monetary 
penalty.  Although these differences exist, just like traditional MS4s, non-traditional MS4s must have 
the legal authority to develop, implement, and enforce the program.  Moreover, the scope of legal 
authority that may be exercised by MS4 operators that are municipalities may vary from state to 
state.  Therefore, permit writers should tailor the legal authority section depending on the types of 
permittees covered and the scope of authority that may be exercised by the permittee.  For 
example, non-traditional MS4 permittees often have authority over what their contracts require. 
Therefore, the permit could require that contracts for construction and maintenance activities 
include specific stormwater requirements that ensure the permittee’s requirements are met.  In 
addition, cooperative agreements could be maintained with those permittees that do possess the 
legal authorities to enforce stormwater measures within the permittee’s MS4 boundary. 

The discharge prohibitions listed in Part 1.2.2 are taken from the Phase II regulations and are the 
minimum requirements.  Note that, unlike Phase II MS4s, Phase I MS4 permittees are required to 
address the sources of non-stormwater discharges in Part 1.2.2.b. when they are identified as 
sources of pollutants in stormwater discharges.  (See 40 CFR 122.26(d)(2)(iv)(B)). The permit writer 
may choose to apply additional or more stringent prohibitions. For example, some states have 
chosen to prohibit discharges from street washing activities as they can be significant sources of 
pollutants such as oil and grease and heavy metals. 

1.3 Enforcement Measures and Tracking 
 

Example Permit Provision 
1.3.1 The permittee must continue to implement, and revise within [specify deadline for 

completion, e.g. 12 months of permit issuance] if necessary, an enforcement 
response plan (ERP), which sets out the permittee’s potential responses to violations 
and addresses repeat and continuing violations through progressively stricter 
responses as needed to achieve compliance.  The ERP must describe how the 
permittee will use each of the following types of enforcement responses based on 
the type of violation: 

a.  Verbal Warnings – Verbal warnings are primarily consultative in nature. At a 
minimum, verbal warnings must specify the nature of the violation and required 
corrective action. 
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b.  Written Notices – Written notices of violation (NOVs) must stipulate the nature 
of the violation and the required corrective action, with deadlines for taking 
such action. 

c.  Escalated Enforcement Measures – The Permittee must have the legal ability to 
employ any combination of the enforcement actions below (or their functional 
equivalent), and to escalate enforcement responses where necessary to address 
persistent non-compliance, repeat or escalating violations, or incidents of major 
environmental harm: 

1. Citations (with Fines) – The ERP must indicate when the permittee will 
assess monetary fines, which may include civil and administrative penalties. 

2. Stop Work Orders – The permittee must have the authority to issue stop 
work orders that require construction activities to be halted, except for 
those activities directed at cleaning up, abating discharge, and installing 
appropriate control measures. 

3. Withholding of Plan Approvals or Other Authorizations – Where a facility is 
in non-compliance, the ERP must address how the permittee’s own approval 
process affecting the facility’s ability to discharge to the MS4 can be used to 
abate the violation. 

4. Additional Measures – The permittee may also use other escalated 
measures provided under local legal authorities. The permittee may perform 
work necessary to improve erosion control measures and collect the funds 
from the responsible party in an appropriate manner, such as collecting 
against the project’s bond or directly billing the responsible party to pay for 
work and materials. 

1.3.2 Enforcement Tracking – The Permittee must track instances of non-compliance 
either in hard-copy files or electronically. The enforcement case documentation 
must include, at a minimum, the following: 

a. Name of owner/operator of facility or site of violation 

b. Location of stormwater source (i.e., construction project, industrial facility) 

c. Description of violation 

d. Required schedule for returning to compliance 

e. Description of enforcement response used, including escalated responses if 
repeat violations occur or violations are not resolved in a timely manner 

f. Accompanying documentation of enforcement response (e.g., notices of 
noncompliance, notices of violations) 

g. Any referrals to different departments or agencies 

h. Date violation was resolved. 

1.3.3 Recidivism Reduction – The permittee is required to identify chronic violators of any 
SWMP component and reduce the rate of noncompliance recidivism. The permittee 
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must summarize inspection results by these chronic violators and include incentives, 
disincentives, or an increased inspection frequency at the operator’s sites. 2 

 

Example Permit Requirement Rationale for the Fact Sheet 
The permit requires permittees to have an established, escalating enforcement policy that 
clearly describes the action to be taken for common violations. The policy must describe the 
procedures to ensure compliance with local ordinances and standards, including the sanctions 
and enforcement mechanisms that will be used to ensure compliance.  (See 40 CFR 
122.26(d)(2)(i)).  It is critical that the MS4 have the authority to initiate a range of enforcement 
actions to address the variability and severity of noncompliance. Enforcement responses to 
individual violations must consider criteria such as magnitude and duration of the violation, 
effect of the violation on the receiving water, compliance history of the operator, and good faith 
of the operator in compliance efforts.  Particularly for construction sites, enforcement actions 
must be timely in order to be effective. 

Recommendations for the Permit Writer 

Typical enforcement mechanisms include verbal warnings, written NOVs, administrative fines and 
orders, stop work orders, and civil or criminal penalties. Some non-traditional MS4 permittees, such 
as DOTs and universities, may not have the authority to use the mechanisms described above. 
Therefore the enforcement requirements in the permit should take the permittee’s enforcement 
limitations and abilities into consideration, allow for alternative mechanisms such as related 
contract obligations or right-of-way permits, and/or require entities that cannot enforce to 
coordinate with those entities that can.  For example, if a DOT discovers an illicit discharge to the 
right-of-way, a mechanism should be in place for the DOT to communicate with the adjacent 
municipality to eliminate the discharge in a timely manner. 

Some permit writers include specific language as to when permittees can refer violations of NPDES 
permits to the permitting authority.  Because of the often similar control measures required in MS4 
construction programs and NPDES CGP SWPPP requirements, permit writers want the permittee to 
make an honest effort at achieving compliance with their local requirements before referring a 
violator to the NPDES permitting authority.  An example of permit language on NPDES referrals, 
which require the MS4 permittee to make a good faith effort at ensuring compliance by conducting 
at least two inspections and notices of violation, follows: 

 NPDES Permit Referrals–For those construction projects or industrial facilities subject to the 
[insert name of applicable NPDES general construction/industrial permit], the permittee 
must: 

                                                                 
2 Adapted from 2009 San Francisco Bay Municipal Regional Stormwater Permit (Order No. R2-2009-0074; 
www.swrcb.ca.gov/sanfranciscobay/board_decisions/adopted_orders/2009/R2-2009-0074.pdf) and the Los 
Angeles MS4 Permit (Part 3; 
www.swrcb.ca.gov/rwqcb4/water_issues/programs/stormwater/municipal/ms4_permits/los_angeles/2001-
2007/LA_MS4_Permit2001-2007.pdf) 
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 a. Refer non-filers (i.e., those facilities that cannot demonstrate that they obtained permit 
coverage) to the [insert name of permitting authority] within [insert number of days, 
e.g. 30 days] of making that determination. In making such referrals, the permittee 
must include, at a minimum, the following documentation: 

1. Construction project or industrial facility location. 

2.  Name of owner or operator. 

3. Estimated construction project size or type of industrial activity (including SIC code if 
known). 

4. Records of communication with the owner or operator regarding filing requirements. 

 b.  Refer violations to the [insert name of permitting authority] provided that the 
permittee has made a good faith effort of progressive enforcement to achieve 
compliance with its own ordinances. At a minimum, the permittee’s good faith effort 
must include documentation of two follow-up inspections and two warning letters or 
notices of violation. In making such referrals, the permittee must include, at a 
minimum, the following documentation: 

1. Construction project or industrial facility location 

2. Name of owner or operator 

3. Estimated construction project size or type of industrial activity (including SIC code if 
known) 

4. Records of communication with the owner or operator regarding the violation, including 
at least two follow-up inspections, two warning letters or notices of violation, and any 
response from the owner or operator 

It is important to note that a referral to the permitting authority does not relieve the MS4 from its 
enforcement obligations.  The MS4 must continue to work with the permitting authority, using all 
available enforcement authority in order to gain compliance. 

1.4 Requirement to Ensure Adequate Resources to Comply with 
MS4 Permit 

 

Example Permit Provision 
1.4.1 Secure Resources – The permittee must secure the resources necessary to meet all 

requirements of this permit. 

 

1.4.2 Annual Fiscal Analysis – The permittee must conduct an annual analysis of the 
capital and operation and maintenance expenditures needed, allocated, and spent 
as well as the necessary staff resources needed and allocated to meet the  
requirements of this permit, including any development, implementation, and 
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enforcement activities required.  The analysis must include estimated expenditures 
for the reporting period, the preceding period, and the next reporting period and be 
submitted with the annual report. 

a. Each analysis must include a description of the source of funds that are 
proposed to meet the necessary expenditures, including legal restrictions on the 
use of such funds. 

b. Each analysis must include a narrative description of circumstances resulting in a 
[insert percentage, e.g. 25 percent or greater] annual change for any budget line 
items. 

c.  Each analysis must include a description of the staff resources necessary to meet 
the requirements of this permit. 

 
 

Example Permit Requirement Rationale for the Fact Sheet 
The annual fiscal analysis will show the allocated resources, expenditures, and staff resources 
necessary to comply with the permit, and implement and enforce the permittee’s SWMP.  (See 
40 CFR 122.26(d)(2)(vi).  The annual analysis is necessary to show that the permittee has 
adequate resources to meet all Permit Requirements.  The analysis can also show year-to-year 
changes in funding for the stormwater program.  A summary of the annual analysis must be 
reported in the annual report (see Section 8.4 and Appendix A).  This report will help the 
Permitting Authority understand the resources that are dedicated to compliance with this 
permit, and to implementation and enforcement of the SWMP, and track how this changes over 
time. 

Recommendations for the Permit Writer 

Permit writers should be specific when requesting financial analysis information from the permittee.  
The Annual Report Template provided in this Guide includes basic questions that should be 
adequate for Phase II MS4s.  However, more detailed information may be warranted from more 
established programs and larger Phase I MS4s. 

Because stormwater is a component in many different program areas, it can often be difficult to get 
an accurate accounting of costs.  For example, inspection staff may have multiple responsibilities in 
addition to stormwater inspections.  Is it appropriate to count an entire inspector’s time (i.e. full-
time equivalent (FTE)) as a stormwater cost if the inspector is also doing building inspections?  Also, 
some permittees count street sweeping as a stormwater compliance cost, while others consider 
their street sweeping costs as an aesthetic or air quality cost.  Permittees should provide a detailed 
breakdown of costs, along with background or additional discussion so the permit writer knows 
what the costs include. 
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CHAPTER 2: PUBLIC EDUCATION AND OUTREACH/PUBLIC 
INVOLVEMENT 

Introduction 
The Phase II Regulations require MS4 permittees to develop 
programs to educate the public about the impact of stormwater 
discharges on local waterways and the steps that citizens, 
businesses, and other organizations can take to reduce the 
contamination of stormwater (40 CFR 122.34(b)(1),(2)).  Phase I 
MS4 permittees were also required to describe their proposed 
public education programs as part of their initial permit application, 
but the regulations are not as specific as Phase II.  (See 40 CFR 
122.26(d)(2)(iv) (B), (D)(4) and (A)(6)). 

As the public gains a greater understanding of the benefits of 
stormwater management, an MS4 is likely to gain more support for the SWMP (including financial 
support) and increased compliance with the applicable regulatory requirements as the public 
understands how their actions impact water quality.  Education and awareness programs help change 
human behavior with respect to reducing the amount of pollution generated from stormwater sources 
within the MS4 system.  In addition to education, encouraging public participation in local stormwater 
programs can lead to program improvement as well as enabling people to identify and report a 
pollution-causing activity, such as spotting an illicit discharge. 

2.1 Developing a Comprehensive Stormwater Education/Outreach 
Program 

 

Example Permit Provision 
2.1.1 The permittee must: 

a. Continue to implement, and revise if necessary within [specify the time when the 
development of the program must be completed, e.g., within the first year after 
permit issuance], a comprehensive stormwater education/outreach program.  
The program must, at a minimum: 

1. Define the goals and objectives of the program based on at least three high 
priority, community-wide issues (e.g. reduction of nitrogen in discharges 
from the MS4, promoting pervious techniques used in the MS4); 

2. Identify and analyze the target audience(s); 

3. Create an appropriate message(s) based on at least three targeted 
residential issues and three targeted industrial/commercial issues from the 
suggested list below (or three issues deemed more appropriate to the MS4): 

Included Concepts

► Developing a 
comprehensive 
stormwater education/ 
outreach program 

► Involving the public in 
planning and 
implementing the SWMP 
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Residential Community 
 Residential car washing and auto 

maintenance control measures 
 Off-pavement automobile parking 
 Home and garden care activities 

(pesticides, herbicides, and fertilizers) 
 Disposal of household hazardous waste 

(e.g. paints, cleaning products) 
 Snow removal activities 
 Using techniques that keep water 

onsite and/or reduce imperviousness 
(rain barrels, rain gardens, porous 
pavers, permeable concrete, porous 
asphalt, etc.) 

 Litter prevention 
 Importance of native vegetation for 

preventing soil erosion 
 Public reporting of water quality issues 
 Community activities (monitoring 

programs, environmental protection 
organization activities, etc.) 

 Pet and other animal wastes 

Industrial/Commercial Community 
 Automobile repair and maintenance 

Control measures 
 Control measure installation and 

maintenance 
 Lawful disposal of vacuum truck and 

sweeping equipment waste 
 Pollution prevention and safe alternatives 
 Snow removal activities 
 Using techniques that keep water onsite 

and/or reduce imperviousness (rain 
barrels, rain gardens, porous pavers, 
permeable concrete, porous asphalt, etc.) 

 Equipment and vehicle maintenance and 
repair 

 Importance of good housekeeping (e.g. 
sweeping impervious surfaces instead of 
hosing) 

 Illicit discharge detection and elimination 
observations and follow-up during daily 
work activities 

 Water quality impacts associated with 
land development (including new 
construction and redevelopment) 

 Water quality impacts associated with 
road resurfacing and repaving 

 
4. Develop appropriate educational materials (e.g. the materials can utilize 

various media such as printed materials, billboard and mass transit 
advertisements, signage at select locations, radio advertisements, television 
advertisements, websites); 

5. Determine methods and process of distribution; 

6. Evaluate the effectiveness of the program; and 

7. Utilize public input (e.g., the opportunity for public comment, or public 
meetings) in the development of the program. 

b. During the term of the permit, the permittee must distribute the educational 
materials, using whichever methods and procedures determined appropriate by 
the permittee, in such a way that is designed to convey the program’s message 
to [insert percentage or other appropriate numeric threshold, e.g., 20%] of the 
target audience each year. 

c. Within [insert deadline, e.g., within the permit term], the permittee must assess 
changes in public awareness and behavior resulting from the implementation of 
the program such as using a statistically valid survey and modify the 
education/outreach program accordingly. 
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d. The permittee must assess its stormwater education/outreach program annually 
as specified in Part 8.3 of this permit.  The permittee must adjust its educational 
materials and the delivery of such materials to address any shortcomings found 
as a result of this assessment. 

e. Written procedures for implementing this program must be incorporated into 
the SWMP document. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
Without a focused and comprehensive program, outreach and education efforts will likely be 
poorly coordinated and possibly ineffective.  The permit the permittee to develop an 
education/outreach program that addresses the six steps listed and also found in EPA’s Getting 
In Step: A Guide to Effective Outreach in Your Watershed 
(www.epa.gov/watertrain/gettinginstep/).  This guide explains the steps in developing an 
outreach plan, presents information on creating outreach materials, and provides tips in 
working with the media.  The permittee is encouraged to follow this guide in developing its 
outreach strategy. 

The public education and outreach program must be tailored and targeted to specific water 
quality issues of concern in the relevant community.  These community-wide and targeted 
issues must then guide the development of the comprehensive outreach program, including the 
creation of appropriate messages and educational materials.  The permit includes a list of 
potential residential and commercial issues, but the permittee may also choose other issues 
that contribute significant pollutant loads to stormwater. 

The permittee is encouraged to use existing public educational materials in its program.  
Examples of public educational materials for stormwater are available at EPA’s Nonpoint Source 
Outreach Toolbox (www.epa.gov/nps/toolbox).  The permittee is also encouraged to leverage 
resources with other agencies and municipalities with similar public education goals. 

Finally, the underlying principle of any public education and outreach effort is to change 
behaviors.  The permittee must develop a process to assess how well its public education and 
outreach programs is changing public awareness and behaviors and to determine what changes 
are necessary to make its public education program more effective.  This assessment of public 
education programs is typically conducted via phone surveys, but other assessment methods 
that quantify results can be used. The permittee is encouraged to use a variety of assessment 
methods to evaluate the effectiveness of different public education activities.  The permit 
requires that the first evaluation assessment be conducted before the final year of the 
permittee’s coverage under this permit, before the next permit is issued.  The allows the 
permittee to make changes as appropriate before the next permit application is due, EPA’s 
Getting In Step: A Guide to Effective Outreach in Your Watershed 
(www.epa.gov/watertrain/gettinginstep/) can provide useful information on setting up and 
conducting the evaluations. 
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Recommendations for the Permit Writer 

EPA recommends that the requirement to identify high priority community-wide issues and targeted 
issues be set at least 3 to 6 months before the stormwater education/outreach program is to be 
implemented, so the permitting authority can review the issues and provide any feedback before 
the plan is completed. 

The permit can be a means for increasing public awareness and understanding of stormwater 
impacts on local watersheds, including high quality watersheds that need protecting.  EPA 
recommends that the permit writer consider requiring permittees to identify and describe issues, 
such as specific pollutants, the sources of those pollutants, impacts on biology, and the physical 
attributes of stormwater runoff, in their education/outreach program, which affect local 
watershed(s).  Where applicable, the education/outreach program should identify and describe high 
quality watersheds in need of protection and the issues that may threaten the quality of these 
waters. 

The list in Part 2.1.1.a(3) is not all-inclusive. Therefore, EPA recommends that the permit be written 
to allow the permittee to indentify priority issue(s) not listed that may contribute a significant 
pollutant load to stormwater.  For Phase I, individual permits, it may be appropriate for the permit 
writer to specify the priority issues based on known issues, monitoring data, historical trends, etc.  
Phase II general permits will likely need to allow for more flexibility in selecting priority issues. 

In addition, the permit writer will need to consider that DOTs and other “non-traditional” MS4s will 
likely have different priority concerns than the ones identified in the categories above. In fact, the 
categories (residential and commercial/industrial) may also need to be changed.  In these instances, 
the permit writer may want to consider having the non-traditional permittees work together with 
any local government MS4s in their area to maximize the program and cost effectiveness of the 
outreach. 

The permit writer may consider specifying the mechanism the permittee is required to use to 
measure the awareness of and behavior related to issues concerning stormwater runoff by the 
general public, or targeted audiences within the general public.  Examples of evaluations could 
include: 

 Direct Evaluations  Interviews 
 Surveys  Review of media clippings 
 Tracking the number of attendees  Tracking the number of stormwater-related 

calls/emails/letters received 

Permit writers should consider whether it is appropriate to require a baseline assessment of the 
public’s awareness of stormwater issues, for example in the second year of the permit term, so that 
comparisons may be drawn in reference to the baseline.  This would likely require the permittee to 
conduct two assessments in the first permit term that the assessment is required. 
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2.2 Involving the Public in Planning and Implementing the SWMP 
 

Example Permit Provision 
2.2.1 The permittee is required to involve the public in the planning and implementation 

of activities related to the development and implementation of the SWMP.  At a 
minimum, the permittee must: 

a. Establish a citizen advisory group or utilize existing citizen organizations. The 
permittee may establish a stand-alone group or utilize an existing group or 
process. The advisory group must consist of a balanced representation of all 
affected parties, including residents, business owners, and environmental 
organizations in the MS4 area and/or affected watershed. The permittee must 
invite the citizen advisory group to participate in the development and 
implementation of all parts of the community’s SWMP. 

b. Create opportunities for citizens to participate in the implementation of 
stormwater controls (e.g., stream clean-ups, storm drain stenciling, volunteer 
monitoring, and educational activities). 

c. Ensure the public can easily find information about the permittee’s SWMP. 

2.2.2 Written procedures for implementing this program must be incorporated into the 
SWMP document. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
Stormwater management programs can be greatly improved by involving the community 
throughout the entire process of developing and implementing the program.  Involving the 
public benefits both the permittee itself as well as the community. B y listening to the public’s 
concerns and coming up with solutions together, the permittee will gain the public’s support 
and the community will become invested in the program. The permittees will likewise gain even 
more insight into the most effective ways to communicate their messages. 

This permit requires the involvement of the public, which includes a citizen advisory group or 
process to solicit feedback on the stormwater program, and opportunities for citizens to 
participate in implementation of the stormwater program.  The citizen advisory group should 
meet with the local land use planners and provide input on land use code or ordinance updates 
so that land use requirements incorporate provisions for better management of stormwater 
runoff and watershed protection.  Public participation in implementation of the stormwater 
program can include many different activities such as stream clean-ups, storm drain markings, 
and volunteer monitoring. 

Permittees are encouraged to work together with other entities that have an impact on 
stormwater (for example, schools, homeowner associations, DOTs, other MS4 permittees).  
Permittees are also encouraged to use existing advisory groups or processes in order to 
implement these public involvement requirements. 
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Recommendations for the Permit Writer 

Especially for Phase I permittees, permit writers may consider requiring more specific information 
such as requiring at least one contact that the public can reach (including phone number and/or e-
mail address) be clearly posted on the website.  The contact may be a general contact or a specific 
person.  The permitting authority may want the MS4 to have a mechanism for the public to 
comment year round, not just at public meetings.  This could be facilitated by a webpage and email 
or a stormwater hotline. 

Some Phase II permittees may find it more difficult to establish and maintain a formal citizen 
advisory group simply because they tend to have smaller populations.  The permit writer may want 
to provide flexibility for the Phase II permittees to utilize the public involvement mechanism which 
best suits their individual community.  For example, groups which are already involved with other 
aspects of municipal governance or established events where input could be solicited (i.e. farmers 
markets, festivals) may serve to meet the objective of this section. 
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CHAPTER 3: ILLICIT DISCHARGE DETECTION AND ELIMINATION 

Introduction 
Phase I (see 40 CFR 122.26 (d)(1)(v)(B) and (d)(1)(iv)(B)) and Phase II 
stormwater management programs (see 40 CFR 122.26(d)(2)(iv)(B)) 
are required to address illicit discharges into the MS4 system.  An 
illicit discharge is defined as any discharge to a municipal separate 
storm sewer system that is not composed entirely of stormwater, 
except allowable discharges pursuant to an NPDES permit (40 CFR 
122.26(b)(2)).  In addition to requiring  permittee to have the legal 
authority to prohibit non-stormwater discharges from entering storm 
sewers (CWA Section 402(p)(3)(B)) (see Chapter I), MS4 permits must 
also require the development of a comprehensive, proactive Illicit 
Discharge Detection Elimination (IDDE) program. 

An effective IDDE program is more than just a program to respond to 
complaints about illicit discharges or spills.  Permittees must proactively 
seek out illicit discharges, or activities that could result in discharges, 
such as illegal connections to the storm sewer system, improper 
disposal of wastes, or dumping of used motor oil or other chemicals. 

In order to trace the origin of a suspected illicit discharge or connection, the permittee must have an 
updated map of the storm drain system and a formal plan of how to locate illicit discharges and how to 
respond to them once they are located or reported.  The permittee must provide a mechanism for public 
reporting of illicit discharges and spills, as well as an effective way for staff to be alerted to such reports. 
Regular field screening of outfalls for non-stormwater discharges needs to occur in areas determined to 
have a higher likelihood for illicit discharges and illegal connections.  Proper investigation and enforcement 
procedures must be in place to eliminate the sources of the discharges, as well.  Finally, in order for the 
permittee to adequately detect and eliminate sources of illicit discharges, both field and office staff must 
be properly trained to recognize and report the discharges to the appropriate parties. 

EPA recommends that permittees refer to the Center for Watershed Protection’s guide on Illicit 
Discharge Detection and Elimination (IDDE): A Guidance Manual for Program Development and 
Technical Assistance (IDDE Manual, available at www.cwp.org) when developing an IDDE program. 

3.1 IDDE Program Development 
 

Example Permit Provision 
3.1.1 The permittee must continue to implement a program to detect, investigate, and 

eliminate non-stormwater discharges (see Part 1.2.2), including illegal dumping, into 
its system.  The IDDE program must include the following: 

Included Concepts

► IDDE program 
development 

► MS4 mapping 

► Identification of priority 
areas 

► Field screening 

► IDDE source 
investigations and 
elimination 

► Public reporting of non-
stormwater discharges 
and spills 

► Illicit discharge education 
and training 
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a.  An up-to-date storm sewer system map (see Part 3.2). 

b. Procedures for identifying priority areas within the MS4 likely to have illicit 
discharges, and a list of all such areas identified in the system (see Part 3.3) 

c. Field screening to detect illicit discharges (see Part 3.4) 

d. Procedures for tracing the source of an illicit discharge (see Part 3.5) 

e. Procedures for removing the source of the discharge (see Part 3.5) 

f. Procedures for program evaluation and assessment (see Part 8.3) 

g. Procedures to prevent and correct any on-site sewage disposal systems that 
discharge into the MS4. 3 

3.1.2 In implementing the IDDE program, the permittee may conduct such investigations, 
contract for investigation, coordinate with storm drain investigation activities of 
others, or use any combination of these approaches. 

3.1.3 For non-traditional MS4 permittees, if illicit connections or illicit discharges are 
observed related to another operator’s municipal storm sewer system then the 
permittee must notify the other operator within [insert applicable deadline, e.g., 
within 48 hours] of discovery. 

3.1.4 If another operator notifies the permittee of an illegal connection or illicit discharge 
to the municipal separate storm sewer system then the permittee must follow the 
requirements specified in Part 3.5.4. 

3.1.5 Written procedures for implementing this program, including those components 
described in Parts 3.1 – 3.7 must be incorporated into the SWMP document. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
EPA stormwater regulations define "illicit discharge" as "any discharge to a municipal separate 
storm sewer that is not composed entirely of stormwater" except discharges resulting from fire 
fighting activities and discharges from NPDES permitted sources  (see 122.26(b)(2)).  The 
applicable regulations state that  the following non-stormwater discharges may be allowed if 
they are not determined to be a significant source of pollutants to the MS4 : water line flushing, 
landscape irrigation, diverted stream flows, rising ground waters, uncontaminated ground water 
infiltration (as defined at 40 CFR 35.2005(20)),  uncontaminated pumped ground water, 
discharges from potable water sources, foundation drains, air conditioning condensation, 
irrigation water, springs, water from crawl space pumps, footing drains, lawn watering, 
individual residential car washing, flows from riparian habitats and wetlands, dechlorinated 
swimming pool discharges, and street wash water.  If, however, these discharges are 
determined to be a significant source of pollution then they are prohibited. 

Examples of common sources of illicit discharges in urban areas include apartments and homes, 
car washes, restaurants, airports, landfills, and gas stations.  These so called "generating sites" 
discharge sanitary wastewater, septic system effluent, vehicle wash water, washdown from 

                                                                 
3 Vermont Phase II General Permit (www.vtwaterquality.org/stormwater/htm/sw_ms4.htm) 
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grease traps, motor oil, antifreeze, gasoline and fuel spills, among other substances.  Although 
these illicit discharges can enter the storm drain system in various ways, they generally result 
from either direct connections (e.g., wastewater piping either mistakenly or deliberately 
connected to the storm drains) or indirect connections (e.g., infiltration into the storm drain 
system, spills, or "midnight dumping").  Illicit discharges can be further divided into those 
discharging continuously and those discharging intermittently. 

One way of locating these dry weather discharges is to perform field screening of outfalls.  If no 
rain has occurred prior to the screening then it is likely that any flow observed at an outfall is 
either groundwater or an illicit discharge.  It is important to utilize resources effectively and to 
target field screening activities in priority areas that are the most common sources of illicit 
discharges.  For example, municipalities with older neighborhoods should prioritize those areas 
for targeted investigation due to the likelihood of cross connections with the sanitary sewer.  
Older parts of the storm drain system may also be deteriorating and require repair or 
replacement. 

In addition, it is important that permittees establish clear policies and procedures for tracing 
and eliminating illicit discharges to ensure that individual incidents are addressed consistently.  
These policies should include procedures to notify neighboring localities if a discharge is 
discovered either originating on or discharging to the neighboring storm sewer system. 

Additional information is available in the Center for Watershed Protection’s IDDE Manual. 

Recommendations for the Permit Writer 

In some instances the permit writer may choose to include more specific requirements.  For 
example, if the priority areas are already known, then Part 3.1.1.a may be more specifically worded.  
In addition, regulations governing Phase I MS4 permits have somewhat different requirements 
including specific field screening procedures (40 CFR 122.26(d)(1)(iii)(D) and 122.26(d)(2)(iii)) and a 
program to detect and remove illicit discharges and improper disposal into the storm sewer (40 CFR 
122.26(d)(2)(iv)(B). 

3.2 MS4 Mapping 
 

Example Permit Provision 
3.2.1 The permittee must maintain an up-to-date and accurate storm sewer system map. 

a. The storm sewer system map must show the following, at a minimum: 

1. The location of all MS4 outfalls and drainage areas contributing to those 
outfalls that are operated by the permittee, and that discharge within the 
permittee’s jurisdiction to a receiving water 

2. The location (and name, where known to the permittee) of all waters 
receiving discharges from those outfall pipes. Each mapped outfall must be 
given an individual alphanumeric identifier, which must be noted on the 
map. When possible, the outfalls must be located using a geographic 
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position system (GPS) and photographs should be taken to provide baseline 
information and track operation & maintenance needs over time.4 

3.  Priority areas identified under Part 3.3 

4. Field screening stations identified under Part 3.4.2.a 

b. A copy of the storm sewer system map must be available onsite for review by 
the permitting authority. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
In order to trace the origin of a suspected illicit discharge or connection, the permittee must 
have an up-to-date map of its storm drain system.  This is critical in order to isolate the potential 
source of the non-stormwater discharges and the areas of potential impact.  Ideally, the 
information would be available as a geographic information system (GIS) layer in a geo-
locational database, however, paper maps are sufficient providing they have the necessary 
reference information. 

The permit primarily requires the mapping of outfalls, drainage areas contributing to those 
outfalls, and receiving waters.  The municipal facility inventory created to comply with the 
pollution prevention/good housekeeping requirements (see Part 6.1) must also be included 
either on this sewer system map or on a separate MS4 map. 

Recommendations for the Permit Writer 

Both Phase I and Phase II regulations require permittees to develop a map indicating outfalls and 
the waters that receive the MS4 discharges.  This map is to be used to identify priority areas that 
have a reasonable potential for illicit discharges.  The mapping requirements should be adjusted 
based on any existing mapping of the MS4 that has already been completed.  For example, Phase I 
mapping should have been initiated during the initial permit application process.  This map should 
not be static, however, since it would need to be updated as development patterns change and new 
collection and discharge components of the MS4 are added.  The mapping requirement could be 
supplemented by adding a requirement to “modify existing maps to clearly identify all receiving 
waters.” 

3.3 Identification of Priority Areas 
 

Example Permit Provision 
3.3.1 The permittee must continue to identify the following as priority areas [insert areas 

that may be more applicable to the jurisdiction]: 

a. Areas with older infrastructure that are more likely to have illicit connections; 

                                                                 
4 New Jersey Phase II General Permit (www.state.nj.us/dep/dwq/pdf/Tier_A_final.pdf), with modifications 
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b. Industrial, commercial, or mixed use areas; 

c. Areas with a history of past illicit discharges; 

d. Areas with a history of illegal dumping; 

e. Areas with onsite sewage disposal systems; 

f. Areas with older sewer lines or with a history of sewer overflows or cross-
connections; and 

g. Areas upstream of sensitive waterbodies. 

3.3.2 The permittee must document the basis for its selection of each priority area and 
create a list of all priority areas identified in the system.  This priority area list must 
be updated [insert frequency, e.g., annually] to reflect changing priorities and be 
available for review by the permitting authority. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
The permit requires an evaluation of the permittee’s neighborhoods and land uses to identify 
areas that are more likely to have illicit discharges. These areas must be prioritized for more 
frequent screening and investigations.  Each permittee will have a different set of priority areas: 
newer communities with modern infrastructure are less likely to have sewer cross-connections 
and illegal connections to the storm drain system, whereas towns with rural areas may place an 
emphasis on illegal dumping and onsite sewage disposal systems.  Prioritization must be based 
not only on land use but also on prior history and frequency of problems. 

The identification of priority areas must include “hotspots” or areas where dumping, spills, or 
other illicit discharges are a common occurrence.  These hotspots will help identify potential 
field screening locations and may help target educational activities.  For example, if evidence of 
motor oil dumping is found quite frequently and traced to the same apartment complex, 
information about motor oil disposal could be distributed to residents in response. 

Recommendations for the Permit Writer 

Phase I permittees should have been documenting information regarding high priority areas for 
several permit terms.  In these instances the permit writer should require the permittee to 
continually evaluate and update the priority areas as development patterns change or new 
“hotspot” areas are found.  If the permit writer has information regarding priority areas which are 
specific to the Phase I permittee (e.g. certain high priority watersheds or land use types which 
typically discharge a pollutant of concern) then those specific areas should be specified  as high 
priority. 
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3.4 Field Screening 
 

Example Permit Provision 
3.4.1 The permittee must continue to implement and revise if necessary within [specify 

deadline for completion] a written dry weather field screening and analytical 
monitoring procedures to detect and eliminate illicit discharges to the MS4.  These 
procedures must be included as part of the IDDE program, and incorporated into the 
permittee’s SWMP document.  Dry weather field screening and analytical monitoring 
consists of (1) field observations; (2) field screening monitoring; and (3) analytical 
monitoring at selected stations. 

3.4.2 Conduct dry weather field screening and analytical monitoring. At a minimum, the 
permittee must: 

a. Identify a minimum of [specify number] stations within the priority areas it 
identified in Part 3.3.1 at which field screening and analytical monitoring will 
take place.  In addition, if the permittee is made aware of non-stormwater 
discharges that occur during the permit term outside of the priority areas, the 
permittee must include field screening stations in those areas; 

b. Conduct dry weather field screening and analytical monitoring at each station 
identified above at least once [insert timeframe for dry part of year, or specify 
annually]. 

c. Sample runoff according to requirements outlined in (1) and (2) below if flow or 
ponded runoff is observed at a field screening station and there has been at least 
seventy-two (72) hours of dry weather.  The permittee must also record general 
information such as time since last rain, quantity of last rain, site descriptions (e.g., 
conveyance type, dominant watershed land uses), flow estimation (e.g., width of 
water surface, approximate depth of water, approximate flow velocity, flow rate), 
and visual observations (e.g., odor, color, clarity, floatables, deposits/stains, 
vegetation condition, structural condition, and biology). 

1. Field screening requirements:  The permittee is required to conduct a field 
screening analysis for the following constituents.  Samples must be collected 
and analyzed consistent with the procedures required by 40 CFR Part 136. 

 [insert specific indicator pollutants that the permittee is required to monitor 
for.] 

2. Analytical monitoring requirements: In addition to field screening, the 
permittee is required to collect samples for analytical laboratory analysis of 
the following constituents for a minimum of [insert percentage] of the 
samples taken.  Samples must be collected and analyzed consistent with the 
procedures required by 40 CFR Part 136. 

 [insert specific pollutants of concern that the permittee is required to 
monitor for] 

3. Develop benchmark concentration levels for dry weather field screening and 
analytical monitoring results whereby exceedance of the benchmark will 
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require follow-up investigations to be conducted to identify and eliminate 
the source causing the exceedance of the benchmark. 

d. Conduct a follow-up investigation under Part 4.5 if the benchmarks associated 
with the constituents listed above in Part 3.4.2.c(1) and (2) are exceeded; and 

e. Make and record all applicable observations and select another station from the 
list of alternate stations for monitoring if, after two subsequent field screening 
tests have been completed, the field screening station is dry (i.e., no flowing or 
ponded runoff). 

3.4.3 The permittee must assess its IDDE program every [specify deadline for completion, 
e.g., once per permit term] to determine if updates are needed. Where updates are 
found to be necessary, the permittee must make such changes [insert deadline for 
finalizing changes]. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
The permit requires the development of a dry weather field screening and analytical monitoring 
program.  The program must identify stations (e.g., outfalls) within the identified “priority 
areas” where the field screening will be conducted.  At a frequency set by the permitting 
authority, the permittee must screen outfalls during dry weather and, if flow or ponded water is 
observed, collect a sample for field screening and analytical monitoring. 

Visually screening outfalls during dry weather and conducting field tests, where flow is 
occurring, of selected chemical parameters as indicators of the discharge source will assist 
permittees in determining the source of illicit discharges.  For example, the presence of 
surfactants is an indicator that sewage could be present in the discharge (e.g., soaps being 
discharged into sewer system as an indicator that wastewater is being discharged).  Specific 
conductivity, fluoride and/or hardness concentration, ammonia and/or potassium 
concentration, surfactant and/or fluorescence concentration, chlorine concentration, pH, and 
other chemicals may similarly be indicative of industrial sources. 

The permit requires the permittee to develop benchmarks for dry weather screening and 
analytical monitoring results. An exceedance of the benchmark concentration level indicates the 
need to conduct a follow-up investigation. The results will help the permittee narrow down the 
possible sources causing the benchmark to be exceeded so that they can then be eliminated.  
This is a common protocol to trigger additional monitoring and/or implementation of BMPs at 
stormwater discharges (e.g. MSGP has sector-specific benchmark monitoring requirements). 

Recommendations for the Permit Writer 

There are many options for field screening programs available to the permit writer that will meet 
the requirements of the regulations.  Phase I regulations require that permittees conduct initial field 
screening of the entire MS4 during the permit application process as well as on-going field screening 
activities during the life of the permit.  Based on this historical information and data, permit writers 
may want to specify in Phase I individual permits which priority areas must be screened.  They may 
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also want to specify how many outfalls or what percentage of the outfalls should be inspected 
during the permit term. 

In addition, for new Phase II permittees, permit writers may want to require screening of all priority 
areas during the first permit term and then require on-going screening in the areas where illicit 
discharges were identified. 

This permit language includes analytical monitoring at dry weather field screening locations.  The 
monitoring required during field screening (Part 3.4.2.c.1.) should include appropriate indicator 
pollutants, i.e. pollutants that will indicate the presence of some sort of illicit discharge.  For 
example, Phase II NPDES regulations suggest sampling for specific conductivity, ammonia, surfactant 
and/or fluorescence concentration, pH and other chemicals indicative of industrial sources. 

Permit writers should select the additional pollutants to be monitored based upon specific 
pollutants of concern for the receiving water(s) and/or specific indicator pollutants which can assist 
the MS4 in the location of particular discharges of concern and the potential water quality impact of 
the discharge.  For example, the Phase I San Diego MS4 Permit requires that permittees monitor the 
following parameters during field screening:  total hardness, oil and grease, diazinon and 
chlorpyrifos, cadmium (dissolved), lead (dissolved), zinc (dissolved), copper (dissolved), 
Enterococcus bacteria, total coliform bacteria, and fecal coliform bacteria. 

Permit writers should encourage or even require permittees to use the CWP IDDE Manual and/ or 
EPA’s 2008 Multi-Sector General Permit (www.epa.gov/npdes/stormwater/msgp) to develop 
benchmarks for each parameter. 

In the IDDE Manual it is strongly recommended that benchmarks be developed specifically for each 
area. As an example, the IDDE Manual lists the following benchmark concentrations (Table 3-1) to 
identify industrial discharges: 

Table 3-1. Benchmark concentrations to identify Industrial Discharges 
(from CWP IDDE Manual, Table 45) 
Indicator Parameter Benchmark Concentration 
Ammonia >= 50 mg/L 
Color >= 500 units 
Conductivity >= 2,000 μS/cm 
Hardness <= 10 mg/L as CaCO3 or >= 2,000 mg/L as CaCO3 
pH <= 5 
Potassium >= 20 mg/L 
Turbidity >= 1,000 NTU 

For comparison purposes, the chemical fingerprint for different flow types in Alabama is presented 
in Table 3-2. The chemical fingerprint for each flow type can differ regionally, so permittees should 
develop their own “fingerprint” library by sampling each flow type. 

Table 3-2. Comparative “Fingerprint” (Mean Values) of Flow Types (from CWP IDDE Manual, 
Table 1) 
Flow Type Hardness 

(mg/L as CaCO3) 
NH3 (mg/L) Potassium 

(mg/L) 
Conductivity 
(μS/cm) 

Fluoride 
(mg/L) 

Detergents 
(mg/L) 

Sewage 50 (0.26) 25 (0.53) 12 (0.21) 1215 (0.45) 0.7 (0.1) 9.7 (0.17) 
Septage 57 (0.36) 87 (0.4) 19 (0.42) 502 (0.42) 0.93 (0.39) 3.3 (1.33) 
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Table 3-2. Comparative “Fingerprint” (Mean Values) of Flow Types (from CWP IDDE Manual, 
Table 1) 
Laundry 
Washwater 

45 (0.33) 3.2 (0.89) 6.5 (0.78) 463.5 (0.88) 0.85 (0.4) 758 (0.27) 

Car Washwater 71 (0.27) 0.9 (1.4) 3.6 (0.67) 274 (0.45) 1.2 (1.56) 140 (0.2) 
Plating Bath 
(Liquid Industrial 
Waste) 

14330 (0.32) 66 (0.66) 1009 (1.24) 10352 (0.45) 5.1 (0.47) 6.8 (0.68) 

Radiator Flushing 
(Liquid Industrial 
Waste) 

5.6 (1.88) 26 (0.89) 2801 (0.13) 3280 (0.21) 149 (0.16) 15 (0.11) 

Tap Water 52 (0.27) <0.06 (0.55) 1.3 (0.37) 140 (0.07) 0.94 (0.07) 0 (NA) 
Groundwater 38 (0.19) 0.06 (1.35) 3.1 (0.55) 149 (0.24) 0.13 (0.93) 0 (NA) 
Landscape 
Irrigation 

53 (0.13) 1.3 (1.12) 5.6 (0.5) 180 (0.1) 0.61 (0.35) 0 (NA) 

The number in parentheses after each concentration is the Coefficient of Variation. 
Source: Robert Pitt data from CWP IDDE Manual 

 

The permit writer may also want to require the permittee to analyze a certain number of discharge 
samples to characterize the concentration of certain pollutants in the different drainage areas. This 
characterization sampling would be in addition to any characterization sampling completed for the 
Phase I permit application. This type of sampling would not necessarily aid in the elimination of the 
source of the discharge, however, the data would be useful in characterizing the discharge from the 
MS4. 

For those areas that have ponding or flow during dry weather, permit writers may consider allowing 
permittees the flexibility to look for indicators of an illicit discharge before conducting water quality 
tests due to baseline flow (e.g. baseflow, groundwater flow, irrigation return flows) in certain areas. 
In these cases, permit writers could require that sensory indicators (i.e. odor, color, turbidity, and 
floatables) be evaluated. 

For additional guidance on field screening, the IDDE Manual describes an outfall reconnaissance 
inventory (ORI) to assess outfalls and conduct indicator monitoring to help identify illicit discharges. 

Regardless of the field screening scheme, it is also very important to emphasize in the permit 
conditions that monitoring must be done in compliance with 40 CFR 136. 

3.5 IDDE Source Investigation and Elimination 
 

Example Permit Provision 
3.5.1 The permittee is required to develop written procedures for conducting 

investigations into the source of all identified illicit discharges, including approaches 
to requiring such discharges to be eliminated. 

3.5.2 Minimum Investigation Requirements – At a minimum, the permittee is required to 
conduct an investigation(s) to identify and locate the source of any continuous or 
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intermittent non-stormwater discharge within [specify time period] of becoming 
aware of the illicit discharge. 

a. Illicit discharges suspected of being sanitary sewage and/or significantly 
contaminated must be investigated first. 

b. Investigations of illicit discharges suspected of being cooling water, wash water, 
or natural flows may be delayed until after all suspected sanitary sewage and/or 
significantly contaminated discharges have been investigated, eliminated and/or 
resolved. 

c. The permittee must report immediately the occurrence of any dry weather flows 
believed to be an immediate threat to human health or the environment to 
[insert state water quality emergency contact phone number]. 

d. The permittee must track all investigations to document at a minimum the date(s) 
the illicit discharge was observed; the results of the investigation; any follow-up 
of the investigation; and the date the investigation was closed. 

3.5.3 Determining the Source of the Illicit Discharge –The permittee is required to 
determine and document through its investigations, carried out in Part 3.5.1, the 
source of all illicit discharges. If the source of the illicit discharge is found to be a 
discharge authorized under [insert NPDES discharge permit reference] of an NPDES 
permit, no further action is required. 

a. If an illicit discharge is found, but within six (6) months of the beginning of the 
investigation neither the source nor the same non-stormwater discharge has 
been identified/observed, then the permittee must maintain written 
documentation for review by the permitting authority. 

b. If the observed discharge is intermittent, the permittee must document that a 
minimum of three (3) separate investigations were made to observe the 
discharge when it was flowing. If these attempts are unsuccessful, the Permittee 
must maintain written documentation for review by the permitting authority. 
However, since this is an ongoing program, the Permittee should periodically 
recheck these suspected intermittent discharges.5 

3.5.4 Corrective Action to Eliminate Illicit Discharge – Once the source of the illicit 
discharge has been determined, the permittee must immediately notify the 
responsible party of the problem, and require the responsible party to conduct all 
necessary corrective actions to eliminate the non-stormwater discharge within 
[specify deadline]. Upon being notified that the discharge has been eliminated, the 
permittee must conduct a follow-up investigation and field screening, consistent 
with Part 3.4, to verify that the discharge has been eliminated. The permittee is 
required to document its follow-up investigation. The permittee may seek recovery 
and remediation costs from responsible parties consistent with Part 1.2, or require 
compensation for the cost of field screening and investigations. Resulting 
enforcement actions must follow the SWMP ERP. 

 

 

                                                                 
5 New Jersey Phase II Permit (www.state.nj.us/dep/dwq/pdf/Tier_A_final.pdf) 
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Example Permit Requirement Rationale for the Fact Sheet 
The Clean Water Act, section 402(p)(3)(B)(ii) requires MS4 permits to “effectively prohibit non-
stormwater discharges into the storm sewers.”  The permit implements this requirement, in 
part by requiring the development of procedures to investigate and eliminate illicit discharges.  
The permittee must develop a clear, step-by-step procedure for conducting the investigation of 
illicit discharges. The procedure must include an investigation protocol that clearly defines what 
constitutes an illicit discharge “case” and when a case is considered “closed.”  In many 
circumstances, sources of intermittent, illicit discharges are very difficult to locate, and these 
cases may remain unresolved. The permit requires that each case be conducted in accordance 
with the SOPs developed to locate the source and conclude the investigation, after which the 
case may be considered closed.  A standard operating procedure (SOP) document is required in 
order to provide investigators with guidance and any necessary forms to ensure that consistent 
investigations occur for every illicit discharge incident. 

Physical observations and field testing can help narrow the identification of potential sources of 
a non-stormwater discharge; however it is unlikely that either will pinpoint the exact source. 
Therefore, the permittee will need to perform investigations “upstream” to identify illicit 
connections to systems with identified problem outfalls. 

Once the source of the non-stormwater discharge is determined through investigation, 
corrective action is required to eliminate the problem source.  Resulting enforcement actions 
must follow the SWMP ERP.  The permittee may conduct remediation activities on its own, in 
which case the permittee must require compensation for any and all costs related to eliminating 
the non-stormwater discharge.  Non-traditional MS4 permittees may be limited in their ability 
to seek recovery. 

Recommendations for the Permit Writer 

Both Phase I and Phase II regulations require permittees to develop a process to trace the source of 
illicit discharges and eliminate them.  The regulations also state that appropriate enforcement 
procedures and actions must be included in this process. 

3.6 Public Reporting of Non-Stormwater Discharges and Spills 
 

Example Permit Provision 
3.6.1 The permittee must promote, publicize, and facilitate public reporting of illicit 

discharges or water quality impacts associated with discharges into or from MS4s 
through a central contact point, including phone numbers for complaints and spill 
reporting, and publicize to both internal permittee staff and the public. If 911 is 
selected, the permittee must also create, maintain, and publicize a staffed, non-
emergency phone number with voicemail, which is checked daily. 

3.6.2 The permittee must develop a written spill/dumping response procedure, and a flow 
chart or phone tree, or similar list for internal use, that shows the procedures for 
responding to public notices of illicit discharges, the various responsible agencies 

Chapter 3: Illicit Discharge Detection and Elimination 34

RB-AR53488



MS4 Permit Improvement Guide 

and their contacts, and who would be involved in illicit discharge incidence 
response, even if it is a different entity other than the permittee. 

3.6.3 The permittee must conduct reactive inspections in response to complaints and 
follow-up inspections as needed to ensure that corrective measures have been 
implemented by the responsible party to achieve and maintain compliance.6 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
This provision serves to implement, in part, the statutory requirement that MS4 permits 
effectively prohibit non-stormwater discharges.  Spills, leaks, sanitary sewer overflows, and illicit 
dumping or discharges can introduce a range of stormwater pollutants into the storm system. 
Prompt response to these occurrences is the best way to prevent or reduce negative impacts to 
waterbodies. The permittee must develop a spill response SOP that includes an investigation 
procedure similar to or in conjunction with the investigation SOP developed for illicit discharges 
in general (see Section 3.5).  Often, a different entity might be responsible for spill response in a 
community (i.e. fire department), therefore, it is imperative that adequate communication 
exists between stormwater and spill response staff to ensure that spills are documented and 
investigated in a timely manner. 

A stormwater hotline can be used to help permittees become aware of and mitigate spills or 
dumping incidents.  Spills can include everything from an overturned gasoline tanker to 
sediment leaving a construction site to a sanitary sewer overflow entering into a storm drain.  
Permittees must set up a hotline consisting of any of the following (or combination thereof): a 
dedicated or non-dedicated phone line, E-mail address, or website. 

Recommendations for the Permit Writer 

Spills which occur due to municipal staff activities are considered illicit discharges, but, spill 
prevention could also be addressed in the municipal operations/good-housekeeping portion of the 
permit as in this Guide (Chapter 6). 

Facilitating public reporting of illicit discharges is specifically required in the Phase I regulations and 
as a part of the plan to detect and address illicit discharge, EPA recommends that Phase II 
permittees also develop a venue to promote, publicize, and facilitate public reporting of these 
discharges. 

It is also noteworthy that smaller Phase II MS4s may utilize outside agency resources for spill 
response and/or they may use a neighboring locality.  In this case, permittees will need to 
coordinate with these agencies to ensure appropriate spill response occurs and the necessary 
documentation is completed. 

                                                                 
6 San Francisco Municipal Regional Stormwater permit 
(www.swrcb.ca.gov/sanfranciscobay/board_decisions/adopted_orders/2009/R2-2009-0074.pdf), with 
modifications 
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3.7 Illicit Discharge Education & Training 

Example Permit Requirement 
 

3.7.1 The permittee must continue to implement a training program for all municipal field 
staff, who, as part of their normal job responsibilities, may come into contact with or 
otherwise observe an illicit discharge or illicit connection to the storm sewer system.  
Contact information, including the procedure for reporting an illicit discharge, must 
be included in the permittee’s fleet vehicles that are used by field staff.  Training 
program documents must be available for review by the permitting authority. 

3.7.2 By no later than [insert applicable deadline, e.g., 6 months after permit 
authorization], the permittee must train all staff identified in Section 3.7.1 above on 
the identification of an illicit discharge or connection, and on the proper procedures 
for reporting and responding to the illicit discharge or connection.  Follow-up 
training must be provided as needed to address changes in procedures, techniques, 
or staffing.  The permittee must document and maintain records of the training 
provided and the staff trained. 7 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
The permit requires the permittee to train field staff, who may come into contact or observe 
illicit discharges, on the identification and proper procedures for reporting illicit discharges.  
Field staff to be trained may include, but are not limited to, municipal maintenance staff, 
inspectors, and other staff whose job responsibilities regularly take them out of the office and 
into areas within the MS4 area.  Permittee field staff are out in the community every day and 
are in the best position to locate and report spills, illicit discharges, and potentially polluting 
activities.  With proper training and information on reporting illicit discharges easily accessible, 
these field staff can greatly expand the reach of the IDDE program. 

Recommendations for the Permit Writer 

Permit writers may wish to require training of office staff (or all permittee staff), as well as field 
staff, as they can act as additional “eyes and ears” since they typically live in the community.  The 
training should consist of how to identify illicit discharges and dumping, as well as the appropriate 
people to contact based on the type of discharge that is occurring. 

Existing permittees (Phase I and Phase II) may have been training staff for several permit terms.  For 
this reason, the permit writer may want the permittee to focus on annual “refresher” trainings for 
existing staff and new employees within a certain time of their hire date. 

                                                                 
7 Washington State Phase I Permit (www.ecy.wa.gov/programs/wq/stormwater/municipal/phaseIpermit/ 
MODIFIEDpermitDOCS/PhaseIpermitSIGNED.pdf) 
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CHAPTER 4: CONSTRUCTION 

Introduction 
MS4 permits must address construction-related requirements (and 
often more specific state requirements) found in the following 
Federal regulations – Phase I MS4 Regulations 40 CFR 
122.26(d)(2)(iv)(D) and Phase II MS4 Regulations 40 CFR 
122.34(b)(4).  Specific Permit Requirements should vary based on 
state requirements, rainfall amounts or other site-specific factors, 
but, in general, the requirements imposed on MS4 permittees for 
stormwater management of discharges associated with 
construction activities consist of several common requirements. 

Permits must require that the permittee enact, to the extent 
allowed by State, Tribal or local law, an ordinance or other 
regulatory mechanism as part of the construction program that 
controls runoff from construction sites with a land disturbance of 
greater than or equal to one acre, including projects less than one 
acre that are part of a larger common plan of development or sale.  
As part of the ordinance or other regulatory mechanism, the 
permittee should provide commonly understood and legally binding 
definitions.  These terms should be defined consistently across 
other related guidance and regulatory documents. Note that EPA’s 
recommended definitions addressing this requirement are included in Appendix B. 

Included Concepts

► Construction 
requirements and control 
measures 

► Construction site 
inventory 

► Construction plan review 
procedures 

► Construction site 
inspections and 
enforcement 

► MS4 staff training 

► Construction site operator 
education and public 
involvement 

Permits must require that MS4 permittees ensure that construction site operators select and implement 
appropriate erosion and sediment control measures to reduce or eliminate the impacts to receiving 
waters.  The permit can require that permittees develop their own standards and specifications, but 
often it is preferable to require the permittees to utilize existing guidance that is approved by the 
permitting authority. 

The permit must require that the permittee establish review procedures for construction site plans to 
determine potential water quality impacts and ensure the proposed controls are adequate.  These 
procedures must include the review of individual pre-construction site plans to ensure consistency with 
local sediment and erosion control requirements. In addition, the permit  must include requirements for 
inspection and enforcement of erosion and sediment control measures once construction begins. 

Finally, Phase I MS4 permits must require the development of educational materials and training for 
construction site operators, and EPA recommends that  training on stormwater controls for construction 
site operators be mandated in Phase II MS4 permits as well. Training should address site requirements 
for control measures, local stormwater requirements, enforcement activities, and penalties for non-
compliance. 
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4.1 Construction Requirements and Control Measures 
 

Example Permit Provision 
4.1.1 The permittee must continue to implement a program which requires operators of 

public or private “construction activities” to select, install, implement, and maintain 
stormwater control measures that comply with [Insert reference to documents 
including any and all applicable erosion and sediment control, pollution prevention, 
and other stormwater requirements, including applicable CGP, State, and local 
requirements.]  “Construction activity” for this permit includes, at a minimum, all 
public and private construction sites that result in a total land disturbance of [insert 
disturbance threshold – either one or more acres or that result in a total land 
disturbance of less than one acre if part of a larger common plan or development or 
sale, or an alternative threshold that includes disturbances of less than one acre]. 
Written procedures for implementing this program, including the components 
described in Parts 4.2 – 4.6, must be incorporated into the SWMP document. The 
permittee’s construction program must ensure the following minimum requirements 
are effectively implemented for all construction activity discharging to its MS4: 

[Insert specific minimum requirements, such as: 

a.  Erosion and Sediment Controls. Design, install and maintain effective erosion 
controls and sediment controls to minimize the discharge of pollutants.  At a 
minimum, such controls must be designed, installed and maintained to: 

(1)  Control stormwater volume and velocity within the site to minimize soil 
erosion; 

(2)  Control stormwater discharges, including both peak flowrates and total 
stormwater volume, to minimize erosion at outlets and to minimize 
downstream channel and streambank erosion; 

(3)  Minimize the amount of soil exposed during construction activity; 

(4)  Minimize the disturbance of steep slopes; 

(5)  Minimize sediment discharges from the site.  The design, installation and 
maintenance of erosion and sediment controls must address factors such as 
the amount, frequency, intensity and duration of precipitation, the nature of 
resulting stormwater runoff, and soil characteristics, including the range of 
soil particle sizes expected to be present on the site; 

(6)  Provide and maintain natural buffers around surface waters, direct 
stormwater to vegetated areas to increase sediment removal and maximize 
stormwater infiltration, unless infeasible; and 

(7)  Minimize soil compaction and, unless infeasible, preserve topsoil. 

b.  Soil Stabilization.  Stabilization of disturbed areas must, at a minimum, be 
initiated immediately whenever any clearing, grading, excavating or other earth 
disturbing activities have permanently ceased on any portion of the site, or 
temporarily ceased on any portion of the site and will not resume for a period 
exceeding 14 calendar days.  Stabilization must be completed within a period of 
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time determined by the permittee.  In arid, semiarid, and drought-stricken areas 
where initiating vegetative stabilization measures immediately is infeasible, 
alternative stabilization measures must be employed as specified by the 
permittee. 

c.  Dewatering.  Discharges from dewatering activities, including discharges from 
dewatering of trenches and excavations, are prohibited unless managed by 
appropriate controls. 

d.  Pollution Prevention Measures.  Design, install, implement, and maintain 
effective pollution prevention measures to minimize the discharge of pollutants.  
At a minimum, such measures must be designed, installed, implemented and 
maintained to: 

(1)  Minimize the discharge of pollutants from equipment and vehicle washing, 
wheel wash water, and other wash waters.  Wash waters must be treated in 
a sediment basin or alternative control that provides equivalent or better 
treatment prior to discharge; 

(2)  Minimize the exposure of building materials, building products, construction 
wastes, trash, landscape materials, fertilizers, pesticides, herbicides, 
detergents, sanitary waste and other materials present on the site to 
precipitation and to stormwater; and 

(3)  Minimize the discharge of pollutants from spills and leaks and implement 
chemical spill and leak prevention and response procedures. 

e.  Prohibited Discharges. The following discharges are prohibited: 

(1) Wastewater from washout of concrete, unless managed by an appropriate 
control; 

(2) Wastewater from washout and cleanout of stucco, paint, from release oils, 
curing compounds and other construction materials; 

(3) Fuels, oils, or other pollutants used in vehicle and equipment operation and 
maintenance; and, 

(4) Soaps or solvents used in vehicle and equipment washing. 

f.  Surface Outlets. When discharging from basins and impoundments, utilize 
outlet structures that withdraw water from the surface, unless infeasible. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
Stormwater discharges from construction sites generally includes sediment and other pollutants 
such as phosphorus and nitrogen, turbidity, pesticides, petroleum derivatives, construction 
chemicals, and solid wastes that may become mobilized when land surfaces are disturbed.  The 
permit requires MS4 permittees to require construction site operators at defined sites to meet 
certain minimum stormwater requirements relating to erosion and sediment control and 
pollution prevention, and to meet other restrictions imposed on them by the State, or local 
regulations.  These minimum requirements clearly specify the expectations for addressing 
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erosion control, sediment control, and pollution prevention control measures at construction 
sites. 

EPA’s Effluent Limitations Guidelines and Standards for the Construction and Development 
Point Source Category (74 FR 62996, December 1, 2009) require construction site owners and 
operators to implement a range of erosion and sediment control measures and pollution 
prevention practices to control pollutants in discharges from construction sites.  These 
standards will be required in state construction general permits as they are reissued.  These 
standards are broadly applicable to all construction activity disturbing one or more acres.  They 
provide an objective means of describing appropriate erosion and sediment control best 
management practices, pollution prevention controls on construction site waste and storage of 
building materials and other reasonable components of the permittee’s program to reduce 
pollutants to the maximum extent practicable in stormwater from construction sites that 
discharge through the MS4. 

Recommendations for the Permit Writer 

The Phase II stormwater regulations require permittees to develop a construction site program 
addressing “land disturbance of greater than or equal to one acre.”  However, some states may have 
more stringent requirements that apply to some permittees, or the permit writer may have 
discretion to lower the one acre threshold if this threshold is too high for particular permittees.  For 
example, smaller, built-out cities may have many small redevelopment projects that fall below the 
one acre threshold.  In such cases, controlling construction site stormwater entering the MS4 to the 
maximum extent practicable may require stormwater controls at smaller sites.  Permit writers 
should review available construction and planning data from the MS4 to determine an appropriate 
project size threshold. 

The example permit provision’s list of minimum requirements for erosion controls, sediment 
controls, and pollution prevention measures is intended to establish specific requirements to 
implement the broader requirements in the Phase II rule (40 CFR 122.24(b)(4)). The list of minimum 
requirements in the example permit provision are from EPA’s Construction and Development 
Effluent Guidelines (published December 1, 2009) which will eventually be required in all NPDES 
stormwater permits issued to construction site operators.  At a minimum, the permit should 
reference the applicable state standards and, where appropriate, any local standards as well.  
Permit writers may wish to modify these specific requirements based on current standards or 
guidance on construction site stormwater controls in the State. 

4.2 Construction Site Inventory 
 

Example Permit Provision 
4.2.1 The permittee must continue to maintain an inventory of all active public and 

private construction sites that result in a total land disturbance of [insert disturbance 
threshold from Part 4.1.1.].  The inventory must be continuously updated as new 
projects are permitted and projects are completed.  The inventory must contain 
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relevant contact information for each project (e.g., name, address, phone, etc.), the 
size of the project and area of disturbance, whether the project has submitted for 
permit coverage under [insert name of applicable NPDES general construction 
permit], the date the permittee approved the [insert name of local erosion and 
sediment control/stormwater plan] in accordance with Part 4.3, and the permit 
tracking number issued by [insert name of permitting authority].  The permittee 
must make it available to the permitting authority upon request. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
To effectively conduct inspections, the permittee must know where construction activity is 
occurring.  A construction site inventory tracks information such as project size, disturbed area, 
distance to any waterbody or flow channel, when the erosion and sediment control/stormwater 
plan was approved by the Permittee, and whether the project is covered by the permitting 
authority’s construction general permit.  This inventory will allow the permittee to track and 
target its inspections. 

Recommendations for the Permit Writer 

Because of state or local construction permitting requirements, many permittees have some system 
in place to track construction activity in their jurisdiction.  If this is the first MS4 permit issued to the 
permittee, the permit writer should include a deadline for the development of the initial inventory. 

Permit writers may want to request electronic copies of the inventory quarterly or yearly, if that 
information will be used by the State permitting or inspection staff. 

4.3 Construction Plan Review Procedures 
 

Example Permit Provision 
4.3.1 The permittee must continue to require each operator of a construction activity to 

prepare and submit a [insert name of local erosion and sediment control/stormwater 
plan] prior to the disturbance of land for the permittee’s review and written 
approval prior to issuance of a [insert appropriate permit, i.e. grading or 
construction].  The permittee must make it clear to operators of construction activity 
that they are prohibited from commencing construction activity until they receive 
receipt of written approval of the the plans.  If the [insert name of local erosion and 
sediment control/stormwater plan] is revised, the permittee must review and 
approve those revisions. 

4.3.2 The permittee must continue to implement site plan review procedures that meet 
the following minimum requirements: 

a. The permittee must not approve any [insert name of local erosion and sediment 
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control/stormwater plan] unless it contains appropriate site-specific 
construction site control measures that meet the minimum requirements in Part 
4.1.1 of this permit. 

b. The stormwater pollution prevention plan (SWPPP) developed pursuant to 
[insert name of applicable NPDES general construction permit] may substitute 
for the [insert name of local erosion and sediment control/stormwater plan] for 
projects where a SWPPP is developed. The permittee is responsible for 
reviewing those portions of the SWPPP that comply with the [insert name of 
local erosion and sediment control/stormwater plan]. 

c. The [insert name of local erosion and sediment control/stormwater plan] must 
include the rationale used for selecting control measures, including how the 
control measure protects a waterway or stormwater conveyance. 

d. The permittee must use qualified individuals, knowledgeable in the technical 
review of [insert name of local erosion and sediment control/stormwater plan] to 
conduct such reviews. 

e. The permittee must document its review of each [insert name of local erosion 
and sediment control/stormwater plan] using a checklist or similar process. 8 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
The permit requires the review and prior approval of all local erosion and sediment control 
plans/stormwater plans to ensure that construction activities adhere to the permittee's 
minimum stormwater control requirements.  Adequate review of erosion and sediment 
control/stormwater plans is necessary to verify compliance with all applicable requirements in 
the permittee’s ordinance or other regulatory mechanism, as well as compliance with control 
measure standards and specifications.  A formalized review procedure ensures consistent 
review of plans by specifying the requirements for plans being submitted, the schedule for 
review, and general conditions for approval.  The site plan review process also provides a way to 
track construction activities and enforce standards. 

A good site plan review process provides the permittee with the opportunity to comment – 
early and often – on a project’s proposed number, type, location, and sizing of stormwater 
control measures that will be in place prior to, during, and at the conclusion of active 
construction.  It is important to keep in mind that a site plan is a “living document” that may 
change during the life of the project; however, it is critical that the site plan be adequately 
reviewed and initially based on established policy, guidelines, and standards.  The plan is the 
framework for stormwater control implementation, as well as the basis of any enforcement 
action on a project site. 

The permit requires the permittee to review plans before construction activity begins to ensure 
that the plans are consistent with the standards specified in Part 4.1.1. The permit language also 
includes some key requirements during the plan review process: 

                                                                 
8 2009 Ventura County, CA Phase I MS4 Permit 
(www.swrcb.ca.gov/rwqcb4/water_issues/programs/stormwater/municipal/ventura_ms4/09-0057/ 
Transmittal%20Letter%20and%20MS4%20Permit%20Order%20No%2009%200057.pdf) 
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 If a SWPPP is developed for the State construction general permit, that plan may substitute 
for the local plan if it also includes/addresses the local requirements. 

 The plan must include the rationale used for selecting or rejecting control measures (for 
example, why a silt fence was selected or why a sediment trap was not included). 

 Finally, plan reviewers must be trained and must document their review. For example, this 
can be done by using a checklist or similar process. 

Recommendations for the Permit Writer 

Some MS4 permits include a requirement that, prior to approval of local permits, the permittee 
must verify that the construction site operator has existing coverage under the State’s Construction 
General Permit, if necessary.  This requirement helps to reduce the number of non-filers for the 
State general permit by providing a check for NPDES CGP permit coverage at the local level. 

4.4 Construction Site Inspections and Enforcement 
 

Example Permit Provision 
4.4.1 The permittee must continue to implement procedures for inspecting public and 

private construction projects in accordance with the frequency specified in Table 4-1 
below: 

Table 4-1: Inspection Frequencies 
Site Inspection Frequency 

a. All sites [insert a size threshold that is 
considered large for the MS4 if large projects 
are common, e.g. 5 acres] or larger in size 
b. All sites one (1) acre or larger that discharge 
to a tributary listed by the state/tribe as an 
impaired water for sediment or turbidity under 
the CWA section 303(d) 
c. Other sites one (1) acre or more determined 
by the permittee or permitting authority to be 
a significant threat to water quality* 

Inspection must occur within [insert 
number of days/hours, e.g. 48 hours] of a 
[insert significant rain event size, e.g. ½ 
inch rain event] and no less than biweekly 
(every 2 weeks)] 

d. All other construction sites with one (1) acre 
or more of soil disturbance not meeting the 
criteria specified in (A),(B), or (C) above 

Inspection must occur at least monthly 

e. Construction sites less than one (1) acre in 
size 

Inspection must occur as needed based 
on the evaluation of the factors that are a 
threat to water quality* 

*In evaluating the threat to water quality, the following factors must be considered: soil 
erosion potential; site slope; project size and type; sensitivity of receiving waterbodies; 
proximity to receiving waterbodies; non-stormwater discharges; past record of non-compliance 
by the operators of the construction site; and [insert other factors relevant to particular MS4].  
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4.4.2 The permittee must adequately inspect all phases of construction. 

a.  Prior to Land Disturbance: Prior to allowing an operator to commence land 
disturbance, the permittee must perform an inspection to ensure all necessary 
erosion and sediment controls are in place. 

b. During Active Construction: During active construction, the permittee is required 
to conduct inspections in accordance with the frequencies specified in Table 4-1 
in Part 4.4.1. 

c. Following Active Construction: At the conclusion of the project, the Permittee must 
inspect all projects to ensure that all graded areas have reached final stabilization 
and that all temporary control measures are removed (e.g., silt fence). 

4.4.3 The permittee must have trained and qualified inspectors (See Part 4.5). The 
permittee must also continue to follow, and revise as necessary, written procedures 
outlining the inspection and enforcement procedures. Inspections of construction 
sites must, at a minimum: 

a. Check for coverage under the [insert name of applicable NPDES general 
construction permit] by requesting a copy of any application or Notice of Intent 
(NOI) or other relevant application form during initial inspections. 

b. Review the applicable [insert name of local erosion and sediment 
control/stormwater plan] and conduct a thorough site inspection to determine if 
control measures have been selected, installed, implemented, and maintained 
according to the plan. 

c. Assess compliance with the permittee’s ordinances and permits related to 
stormwater runoff, including the implementation and maintenance of 
designated minimum control measures. 

d. Assess the appropriateness of planned control measures and their effectiveness. 

e. Visually observe and record non-stormwater discharges, potential illicit 
connections, and potential discharge of pollutants in stormwater runoff. 

f. Provide education and outreach on stormwater pollution prevention, as needed. 

g. Provide a written or electronic inspection report generated from  findings in the 
field 

4.4.4 The permittee must track the number of inspections for the inventoried construction 
sites throughout the reporting period to verify that the sites are inspected at the 
minimum frequencies required.  Inspection findings must be documented and 
maintained for review by the permitting authority. 

4.4.5 Based on site inspection findings, the permittee must take all necessary follow-up 
actions (i.e., re-inspection, enforcement) to ensure compliance in accordance with 
the permittee’s enforcement response plan required in Part 1.3.  These follow-up 
and enforcement actions must be tracked and maintained for review by the 
permitting authority. 9 

                                                                 
9 2007 San Diego Phase I MS4 Permit (www.swrcb.ca.gov/rwqcb9/water_issues/programs/stormwater/docs/ 
sd_permit/r9_2007_0001/2007_0001final.pdf) 
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Example Permit Requirement Rationale for the Fact Sheet 
The permit requires inspections of construction sites based on a prioritized ranking of sites (see 
40 CFR 122.26(d)(2)(iv)(D)(3) and 122.34(b)(4)(ii)(F)). Larger construction sites and sites that 
discharge to a sediment impaired waterbody are inspected more frequently than small sites.  In 
addition to inspections at a regular interval, inspections are required within a certain timeframe 
after a rain event. 

Inspections are required before land disturbance to ensure erosion and sediment controls are in 
place and a plan has been developed, during active construction, and after the site has been 
stabilized.  The permit language also contains specific requirements on what the inspection 
must include (such as a comparison of control measures in the approved plan to measures 
installed in the field). 

Without adequate implementation and maintenance, stormwater controls will not function as 
designed. In order to ensure proper implementation and maintenance by site operators, a 
rigorous inspection protocol is necessary.  This protocol must include a written SOP for site 
inspections and enforcement to ensure inspections and enforcement actions are conducted in a 
consistent manner. The SOP must include steps to identify priority sites for inspection and 
enforcement based on the nature and extent of the construction activity, slope of the site, 
proximity to receiving waters, the characteristics of soils, and the water quality status of the 
receiving water.  This will allow inspection resources and staff time to be used most effectively.  
Documentation of inspections is critical to track noncompliance and enforcement.  Regularly 
scheduled inspections, as well as post-storm event inspections, are necessary to be sure that 
regular maintenance occurs as well as repairs after storm events. 

Recommendations for the Permit Writer 

Selecting an appropriate inspection frequency is, by necessity, a case-by-case exercise.  Inspection 
frequencies for one permittee will not necessarily be appropriate for other permittees.  For 
example, appropriate inspection frequencies may vary among different permittees depending on 
such factors as topography and rainfall patterns, including whether the MS4 is located in a wet or 
arid region and/or has distinct wet and dry seasons.  Appropriate inspection frequencies may also 
vary seasonally or geographically within a single MS4 based on seasonal variations in rainfall or 
snowfall, or differing topographical or geographic conditions in different parts of the MS4 area. 

For individual MS4 permits, permit writers should consider seasonal rainfall patterns, the presence 
and location of impaired streams or sensitive habitats, soils, topography, and other MS4-specific 
factors.  In addition, permit writers should review current inspection frequencies, as well as 
inspection and enforcement records. 

The permit writer should also note that the permit language will need to be modified if the 
permittee was not previously required to develop written procedures for the inspection and 
enforcement conducted at construction sites. 
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4.5 MS4 Staff Training 
 

Example Permit Provision 
4.5.1 The permittee must ensure that all staff whose primary job duties are related to 

implementing the construction stormwater program, including permitting, plan 
review, construction site inspections, and enforcement, are trained to conduct these 
activities. The training can be conducted by the permittee or outside training can be 
attended, however, this training must include, at a minimum: 

a. Erosion and Sediment Control/Stormwater Inspectors: 

1. Initial training, held within the first permit year, regarding proper control 
measure selection, installation, implementation, and maintenance, as well 
as administrative requirements such as inspection reporting/tracking and 
use of the permittee’s enforcement responses; and 

2. Annual refresher training for existing inspection staff to update them on 
preferred controls, regulation changes, permit updates, and policy or 
standards updates. Throughout the year, e-mails and/or memos must be 
sent out to update the inspectors as changes happen. 

b. Other Construction Inspectors: Initial training must be held within the first 
permit year, on general stormwater issues, basic control measure 
implementation information, and procedures for notifying the appropriate 
personnel of noncompliance. Refresher training held at least once every two 
years. 

c. Plan Reviewers: 

1. Initial training, held within the first permit year, regarding control measure 
selection, design standards, and review procedures; and 

2. Annual training regarding new control measures, innovative approaches, 
permit updates, regulation changes, and policy or standard updates. 

d.  Third-Party Inspectors and Plan Reviewers:  If the permittee utilizes outside 
parties to conduct inspections and/or review plans, these outside staff must be 
trained per the requirements listed in Part 4.5.1.a (above). 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
By setting up training for the permittee staff, the permittee can ensure that the erosion and 
sediment control requirements are understood and consistently applied since all staff will have 
been trained on the same information.  The permit requires staff whose primary job duties are 
related to implementing the construction stormwater program to be trained. The training 
requirements vary by the type of staff. F or example, erosion and sediment control inspectors 
must be trained annually on a range of topics, while other construction inspectors (such as 
building inspectors) will receive more general training. 
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The permittee can conduct the training or the training can be provided by another entity (such 
as a State erosion and sediment control class). Ideally, the training should include classroom 
presentations, in-field training, and follow-up evaluations to determine whether the training 
was effective. 

Also, the permittee should consider providing training to other in-field municipal staff so that 
problems associated with flooding and sedimentation from construction sites can be properly 
reported and addressed. 

4.6 Construction Site Operator Education & Public Involvement 
 

Example Permit Provision 
4.6.1 Construction Operator Education. The permittee must develop and distribute 

educational materials to construction site operators as follows: 

a. Each year, the permittee must either provide information on existing training 
opportunities or develop new training for construction operators on control 
measure selection, installation, implementation, and maintenance as well as 
overall program compliance. 

b. The permittee must develop or utilize existing outreach tools (i.e. brochures, 
posters, website, plan notes, manuals etc.) aimed at educating construction 
operators on appropriate selection, installation, implementation, and 
maintenance of stormwater controls, as well as overall program compliance. 

c. The permittee must make available appropriate outreach materials to all 
construction operators who will be disturbing land within the MS4 boundary. 
The permittees’ contact information and website must be included in these 
materials. 

d. The permittee must include information on appropriate selection, installation, 
implementation, and maintenance of controls, as well as overall program 
compliance, on the permittee’s existing website. 

4.6.2 Public Involvement. 

a. The permittee must adopt and implement procedures for receipt and 
consideration of information submitted by the public regarding construction 
projects. This includes, but is not limited to, the public reporting mechanisms 
described in Part 3.6. 

b. The permittee must hold public meetings for all public projects that have 
planned disturbance greater than or equal to an acre. 10 

 

 

                                                                 
10 Eastern Washington MS4 Phase II Permit (Part 2 only) (www.ecy.wa.gov/programs/wq/stormwater/municipal/ 
phaseiiEwa/MODIFIEDpermitDOCS/EWpermitMODsigned.pdf) 
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Example Permit Requirement Rationale for the Fact Sheet 
Education of construction site operators regarding stormwater management and regulatory 
requirements is an essential part of controlling stormwater discharges from construction sites. 
Making brochures, guidance documents and trainings available will increase the knowledge of 
operators and compliance in the field and can help them choose the correct structural control 
and processes, correctly install the controls, and successfully implement control measures.  The 
permit requires the permittee to provide appropriate outreach materials to construction site 
operators.  These materials can be made available during the normal course of business (i.e. in 
BMP manuals, in plan notes, during meetings) or via brochures or websites.  In addition, the 
permittee must either provide training or notify the operators of available training 
opportunities. 

Public involvement requirements include the development of a hotline or other telephone 
number for the public to call regarding stormwater concerns at construction sites.  

RB-AR53502



CHAPTER 5: POST-CONSTRUCTION OR PERMANENT/LONG-TERM 
STORMWATER CONTROL MEASURES 

Introduction 
Phase I MS4s are required to address new development and 
significant redevelopment in their SWMPs through controls to 
reduce pollutants in stormwater discharges after construction is 
completed. See 40 CFR 122.26(d)(2)(iv)(A)(2). 

Included Concepts

► Post-construction 
stormwater management 
program 

► Site performance 
standards 

► Site plan review 

► Long-term maintenance 
of post-construction 
stormwater control 
measures 

► Watershed protection 

► Tracking of post-
construction stormwater 
control measures 

► Inspections and 
enforcement 

► Retrofit plan 

The Phase II regulations require regulated small MS4 operators to 
develop, implement, and enforce a program to address stormwater 
discharges from new development and redevelopment sites that 
disturb greater than or equal to one acre to the MS4 (including 
projects that disturb less than one acre that are part of a larger 
common plan of development or sale).  The regulations also require 
that the MS4 ensure that control measures are installed and 
implemented that prevent or minimize water quality impacts.  See 
40 CFR 122.34(b)(5)(i) 

As part of these Phase II requirements, the MS4 must: 

 Develop and implement approaches to addressing post-
construction stormwater discharges that include a 
combination of structural and/or non-structural 
controls; 

 Adopt adequate legal authority to enable the MS4 to 
address post-construction stormwater discharges from 
new development and redeveloped sites; and 

 Ensure adequate long-term operation and maintenance of applicable post-construction 
control measures.  See 40 CFR 122.34(b)(5)(ii). 

As of April 2010, most MS4 permits only require permittees to adopt a post-construction program with 
enforceable requirements designed to reduce stormwater impacts from new development and 
redevelopment, without specifying a performance standard.  To meet this requirement many MS4s have 
adopted criteria in ordinances or other legally enforceable mechanisms based on already promulgated 
flood-control based standards (i.e., focused only on discharge rates). However, performance standards 
can be a very useful and meaningful mechanism in the post-construction toolbox to ensure that water 
quality objectives are met. 

The example permit provisions that follow present the current thinking on how to strengthen the 
effectiveness of the permittee’s stormwater program by preventing the harmful effects of increased 
stormwater flows and pollutant loads from new development and redeveloped sites on receiving 
waterbodies.  EPA recognizes that there are a wide variety of approaches that some states have already 
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taken to control discharges from new development and redeveloped sites, some of which are more 
stringent than the permit language recommended below.  The language below includes components 
that EPA believes would provide focus and enforceability, and would bring about significant 
improvements in stormwater controls on site. However, the “maximum extent practicable” may be 
greater than is reflected in the example permit language below for some MS4s, and EPA encourages 
states, where possible, to go beyond these example provisions and to achieve even better watershed 
planning and water quality outcomes. For these reasons, this chapter presents the minimum permit 
provisions EPA currently recommends to be included in permits in order for permittees to reduce their 
discharges to the maximum extent practicable as well as the optional, more stringent, requirements. 

5.1 Post-Construction Stormwater Management Program 
 

Example Permit Provision 
5.1.1 The permittee must continue to implement a program to control stormwater 

discharges from new development and redeveloped sites that disturb at least one 
acre (including projects that disturb less than one acre that are part of a larger 
common plan of development or sale) that discharge into an MS4 [or insert smaller 
alternative size].  The program must apply to private and public development sites, 
including roads. 

5.1.2 The program must require that controls are in place that will infiltrate, 
evapotranspire, or harvest and use stormwater from the site to meet the 
performance standards in Part 5.2 to protect water quality. 

5.1.3 Written procedures for implementing this program, including the components 
described in Parts 5.2 – 5.8, must be incorporated into the SWMP document. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
The stormwater regulations require that an MS4 develop and implement a program to address 
post-construction discharges from new development and redeveloped sites, and ensure the 
long-term operation and maintenance of these controls (see Part 5.4 for the maintenance 
requirements). (See 40 CFR 122.34(b)(5)). The permit requires the use of specific stormwater 
controls, i.e., those that infiltrate, evapotranspire, or harvest and use stormwater, with the aim 
of maintaining or restoring the pre-development stormwater runoff conditions at the site. 

Many traditional stormwater management practices, and the permit language that drives them, 
fail to address the hydrologic modifications that increase the quantity of stormwater discharges, 
and cause excessive erosion and stream channel degradation.  Frequently the volume, duration, 
and velocity of stormwater discharges cause degradation to aquatic systems.  Protecting and 
restoring the physical, chemical and biological integrity of receiving waters must be a central issue 
in stormwater permits.  The recent report of the National Research Council (Urban Stormwater 
Management in the United States, National Academies Press, 2008, 
www.epa.gov/npdes/pubs/nrc_stormwaterreport.pdf) recommends that the NPDES stormwater 
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program examine the impacts of stormwater flow, treat flow as a surrogate for other pollutants, 
and includes the necessary control requirements in stormwater permits.  Specifically the report 
recommends that the volume retention practices of infiltration, evapotranspiration and rainwater 
harvesting be used as primary stormwater management mechanisms. For this reason, EPA 
recommends use of a permit condition that is based on maintaining or restoring predevelopment 
hydrology although other forms of this permit condition maybe appropriate as well. 

Additional information on the development of a post-construction program for Phase II 
permittees can be found in the Center for Watershed Protection’s Managing Stormwater In 
Your Community: A Guide for Building an Effective Post-Construction Program (available at 
www.cwp.org/postconstruction). Also, EPA’s green infrastructure website includes information 
on post-construction controls and programs (see www.epa.gov/greeninfrastructure). 

5.2 Site Performance Standards 
 

Example Permit Provision 
5.2.1   The permittee must establish, implement and enforce a requirement that owners or 

operators of new development and redeveloped sites discharging to the MS4, which 
disturb  greater than or equal to one acre (including projects that disturb less than 
one acre that are part of a larger common plan of development or sale), design, 
install, implement, and maintain stormwater control measures that infiltrate, 
evapotranspire, harvest, and use stormwater discharges. 

5.2.2 Within [insert deadline, e.g., 12 months, 24 months, etc.] the permittee must require 
that stormwater discharges from such new development and redevelopment sites 
be managed such that post-development hydrology does not exceed the pre-
development hydrology at the site, in accordance with the performance standard set 
forth in this paragraph. The SWMP must describe the site design strategies, control 
measures, and other practices deemed necessary by the permittee to maintain or 
improve pre-development hydrology.11 [Insert a new development performance 
standard, such as one or a combination of the following: 

 

Basis for Performance 
Standard 

Description Performance Standard 

Rainfall Minimum storm 
volume to be retained 
on site.   

Design, construct, and maintain stormwater management 
practices that manage rainfall on-site, and prevent the off-
site discharge of the precipitation from [insert standards, 
such as “the first one inch of rainfall from a 24-hour storm 
preceded by 48 hours of no measurable precipitation”]. 
Discharge volume reduction can be achieved by canopy 
interception, soil amendments, evaporation, rainfall 
harvesting, engineered infiltration, extended filtration 
and/or evapotranspiration and any combination of the 
aforementioned practices. This first one inch of rainfall 

                                                                 
11 Big Darby Creek Watershed CGP, Part III.G.2.d. 
(web.epa.ohio.gov/dsw/permits/DarbyStormWater_Final_GP_sep06.pdf) 
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must be 100% managed with no discharge to surface 
waters, except when the permittee chooses to implement 
the conditions in Part 5.2.5.d below.12 

Rainfall Minimum storm size 
to be retained on site.  

Design, construct, and maintain stormwater management 
practices that manage rainfall on-site, and prevent the 
off-site discharge of the precipitation from all rainfall 
events less than or equal to [insert standards, such as “the 
95th percentile rainfall event”]. This objective must be 
accomplished by the use of practices that infiltrate, 
evapotranspire and/or harvest and reuse rainwater. The 
95th percentile rainfall event is the event whose 
precipitation total is greater than or equal to 95 percent 
of all storm events over a given period of record.13 

Recharge/Runoff Hydrologic analysis.  Design, construct, and maintain stormwater management 
practices that preserve the pre-development runoff 
conditions following construction. The post-construction 
rate, volume, duration and temperature of discharges 
must not exceed the pre-development rates and the pre-
development hydrograph for 1, 2, 10, 25, 50 and 100 year 
storms must be replicated through site design and other 
appropriate practices.  These goals must be accomplished 
through the use of infiltration, evapotranspiration, and/or 
rainwater harvesting and reuse practices.  Defensible and 
consistent hydrological assessments and modeling 
methods must be used and documented. 14 

Recharge Groundwater 
recharge 
requirement. 

Any “major development” project, which is one that 
disturbs [insert standards, such as at least one (1) acre of 
land or creates at least 0.25 acres of new or additional 
impervious surface], must comply with one of the 
following two groundwater recharge requirements: 
 Demonstrate through hydrologic and hydraulic 

analysis that the site and its stormwater 
management measures maintain 100 percent of the 
average annual pre-construction groundwater 
recharge volume for the site; or 

 Demonstrate through hydrologic and hydraulic 
analysis that the increase of stormwater discharges 
volume from pre-construction to post-construction 
for the two-year storm is infiltrated.15 

Impervious Cover Limiting total 
impermeable surface 
(or effective 
impermeable surface)

Minimize total impervious cover resulting from new 
development and redevelopment to [insert standards, 
such as <10% of disturbed land cover and/or limit total 
amount of effective impervious surface to no more than 
5% of the landscape].  

                                                                                                                                                                                                               
12 West Virginia Small MS4 Permit (www.wvdep.org/Docs/17444_SW_WV%20MS4%20permit%202009.pdf) 
13 Section 438, Energy Independence & Security Act (EISA) Guidance 
(www.epa.gov/owow/NPS/lid/section438/pdf/final_sec438_eisa.pdf) 
14 Section 438, Energy Independence & Security Act (EISA) Guidance 
(www.epa.gov/owow/NPS/lid/section438/pdf/final_sec438_eisa.pdf) 
15 New Jersey Stormwater Management Rules, N.J.A.C. 7:8 
(www.nj.gov/dep/rules/adoptions/2004_0202_njpdes.pdf) 
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5.2.3 Incentives for Redeveloped Sites.  When considered at the watershed scale, certain 
types of developed sites can either reduce existing impervious surfaces, or at least 
create less ‘accessory’ impervious surfaces. The Permittee may develop a program 
to allow adjustments to the performance standard for new development or 
redevelopment sites that qualify.  A reduction of [insert the amount of stormwater 
the Permittee can reduce for utilizing redevelopment principles, e.g. 0.2 inches from 
the one inch runoff reduction standard] may be applied to any of the following types 
of development. Reductions are additive up to a maximum reduction of [insert 
amount, such as 0.75 inches] for a project that meets four or more criteria. The 
permittee may choose to be more restrictive and allow a reduction of less than 
[insert amount, such as 0.75 inches] if they choose. In no case will the reduction be 
greater than [insert amount, such as 0.75 inches]. 

1. Redeveloped sites 

2. Brownfield redeveloped site 

3. High density (>7 units per acre) 

4. Vertical Density, (Floor to Area Ratio (FAR) of 2 or >18 units per acre) 

5. Mixed use and Transit Oriented Development (within ½ mile of transit)16 
 

5.2.4 Additional Requirements and Exceptions: The permittee must implement the 
following additional requirements where applicable: 

a. A site that is a potential hot spot with the reasonable potential for 
contaminating underground sources of drinking water must provide treatment 
for associated pollutants (e.g., petroleum hydrocarbons at a vehicle fueling 
facility). 

b. A site that discharges or proposes to discharge to any surface water or ground 
water that is used as a source of drinking water must comply with all applicable 
requirements relating to source water protection and must not cause an 
exceedance of drinking water standards.17 

c. Sites may not infiltrate stormwater in areas of soil contamination. 

d. For projects that cannot meet 100% of the performance standard in Part 5.2.2 
on site, two alternatives are available: off-site mitigation and payment in lieu. If 
these alternatives are chosen, then the permittee must develop and fairly apply 
criteria for determining the circumstances under which these alternatives will be 
available and establish reasonable schedules for mitigation and require payment 
in lieu of prior to project inception. A determination that standards cannot be 
met on site must include multiple criteria that would rule out fully meeting the 
performance standard in Part 5.2.2, such as: too small a lot outside of the 
building footprint to create the necessary infiltrative capacity even with 
amended soils; soil instability as documented by a thorough geotechnical 

                                                                 
16 West Virginia Small MS4 Permit (Section C.b.5.a.ii.A.3) 
(www.wvdep.org/Docs/17444_SW_WV%20MS4%20permit%202009.pdf) 
17 West Virginia Small MS4 Permit (Section C.b.5.a.ii.A.2) 
(www.wvdep.org/Docs/17444_SW_WV%20MS4%20permit%202009.pdf) 
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analysis; a site use that is inconsistent with capture and reuse of stormwater; or 
too much shade or other physical conditions that preclude adequate use of 
plants. Sites must still maximize stormwater retention on-site, before applying 
the remaining stormwater to one of the alternatives. In instances where 
alternatives are chosen, technical justification as to the infeasibility of on site 
management is required to be documented.18 

 

Example Permit Requirement Rationale for the Fact Sheet 
Developed land changes the hydrology of sites, leading to higher stormwater discharge volumes 
and higher pollutant loads.  The purpose of this standard is to maintain or restore stable 
hydrology in receiving waters thereby protecting water quality by having post-construction 
hydrology mimic the natural hydrology of the area. 

A simpler, but reasonably approximate ‘mimicking the natural hydrograph’ approach can 
typically be accomplished by retaining (as opposed to detaining stormwater for later discharge) 
on a developed site the volume of water that was retained prior to development, through the 
mechanisms of infiltration, evapotranspiration, and capture and use.  By significantly reducing 
the volume of stormwater discharges, these mechanisms significantly reduce the discharge of 
pollutants in stormwater, making discharge volumes the ideal all-around focus and metric for 
stormwater management.  These provisions must be clear about the retention requirement, 
e.g., an underdrained rain garden likely functions more as a detention and filtration system than 
an infiltration system. 

In Part 5.2.3, the five types of development which qualify for incentives are redevelopment, 
brownfield redevelopment, high density, vertical density, and mixed use with transit oriented 
development.  Redeveloping already degraded sites can reduce regional land consumption and 
minimize new land disturbance. Minimizing land disturbance and impervious cover is critical to 
maintaining watershed health.  In addition to water quality benefits, cleaning up and reinvesting 
in brownfield properties increases local tax bases, facilitates job growth, utilizes existing 
infrastructure, takes development pressures off of undeveloped, open land, and both improves 
and protects the environment.  The effect of low-density urbanization on watersheds and the 
hydrologic cycle is substantial.  High-density development, including vertical density, slows land 
consumption rates and accommodates more land uses on a smaller footprint.  Finally, mixing 
land uses and promoting transit-oriented development can directly reduce runoff since mixed-
use developments have the potential to use surface parking lots and transportation 
infrastructure more efficiently, requiring less pavement.19 

In Part 5.2.4.d, the permittee must establish clear and stringent criteria for the conditions under 
which payment in lieu and off-site mitigation could be used. These criteria must be related to 
physical constraints such as a combination of soils which limit infiltration opportunities, space or 
light limited situations restricting the amount of vegetation that can be used, and a land use 
that is not conducive to capture and use of stormwater.  Further, appropriate schedules for 

                                                                                                                                                                                                               
18 West Virginia Small MS4 Permit (Section C.b.5.a.ii.A.4) 
(www.wvdep.org/Docs/17444_SW_WV%20MS4%20permit%202009.pdf) 
19 Adapted from the WV Phase II MS4 Fact Sheet 
(www.dep.wv.gov/WWE/Programs/stormwater/MS4/permits/Pages/default.aspx) 
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payment and implementation of mitigation measures must be established to ensure stormwater 
impacts are addressed in a timely manner. 

Recommendations for Permit Writer 

Many communities have adopted criteria based on already promulgated flood-control based 
standards (i.e., focused only on discharge rates). This example permit language instead promotes 
the concept that effective standards should be based on the objective of maintaining or restoring 
stable hydrology to protect the quality of receiving waters by having post-construction hydrology 
mimic the natural hydrology of the area.  The permit language provides a number of example 
standards that can be used to achieve this objective. 

Performance standards should take into account the wide variability in hydrologic conditions in 
different areas.  Ideally, standards should reflect the local naturally-occurring hydrology with respect 
to runoff, infiltration, evapotranspiration, and storage – that is, the water balance that would be 
present in the absence of development.  Key parameters, such as rainfall patterns, soil 
characteristics, and topography, can be used to establish likely ‘natural’ hydrology.  Where 
maintaining or reestablishing such hydrologic conditions is infeasible, off-site mitigation, payment-
in-lieu, or fee programs may be used.  Based on current (2010) information, EPA recommends that 
permits allow for a combination of techniques that utilize infiltration, capture and use, and 
evapotranspiration as appropriate, rather than relying only on infiltration or some other technique 
alone to meet performance standards. 

The permit writer could include a performance standard that stipulates that predevelopment 
hydrographs match post-development hydrographs. In order for this type of performance standard 
to be effective, the permit writer should make sure that the permit clearly spells out all variables of 
the hydrograph (volume, rate, duration, frequency) to be matched, and not just the discharge rate. 
Many current pre-post hydrology standards focus only on discharge rate, which is primarily a flood 
control approach.  In addition, a pre-development condition should also be defined, and that 
condition should be one that is reasonably ‘natural’, rather than simply the conditions (perhaps 
already fairly impervious) that existed immediately prior to the current developed site. A calculator 
tool based on key hydrologic parameters (soil, rainfall, slope, and vegetation) or an on-site rainfall 
retention standard that is appropriate for that area can help the permittee determine what 
constitutes pre-development hydrology and the means by which it may be matched. 

As contemplated in the example permit provisions, permit writers may want to consider the difference 
between new development and redevelopment sites, as well as differences among some types of 
developed sites, in establishing performance standards.  From the standpoint of imperviousness at a 
watershed scale, redeveloped sites are usually more desirable than new development sites, which 
replace relatively naturally functioning green spaces with impervious surfaces such as roads, and 
parking lots.  Certain types of development generate less impervious surfaces than others.  For 
example, typically, there is little or no increase in net stormwater discharges when redeveloping 
underused properties such as vacant properties, brownfield sites, or greyfield sites, since new 
impervious cover replaces existing impervious cover. The net discharge increase from already 
developed properties would likely be zero since the site was already predominately impervious cover. 
In many cases, redeveloped sites break up or remove some portion of the impervious cover, 
converting it to pervious cover and allowing for some stormwater infiltration. Redevelopment sites can 
produce a net improvement in regional water quality by decreasing total impervious area and its 
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associated stormwater discharges. Redeveloped sites can also reduce regional land consumption. By 
building on underused, already degraded land, the pressure to convert previously undeveloped land is 
reduced. Therefore differential standards for new development and redeveloped sites, as well as for 
different types of developed sites, may be reasonable.  However, they should be crafted to minimize 
creation of imperviousness at the watershed scale, and still include some reasonable level of 
stormwater management at the site scale. 

Redevelopment is the act of improving by renewing or restoring any developed property that results 
in the land disturbance of one acre or greater, and that has one of the following characteristics: 

 Land that currently has an existing structure, such as buildings or houses, or 

 Land that is currently covered with an impervious surface, such as a parking lot or roof, or 

 Land that is currently degraded and is covered with sand, gravel, stones, or other non-vegetative 
covering. 

Infiltration may not be appropriate in all cases. For example, a site that is a potential hot spot with 
the reasonable potential for significant pollutant loading(s) may not be appropriate for stormwater 
infiltration.  Hot spots may include commercial, industrial, institutional, municipal, or transportation 
related operations that may produce higher levels of stormwater pollutants, and/or present a higher 
level or risk for spills, leaks, or illicit discharges such as: gas stations, petroleum wholesalers, vehicle 
maintenance and repair, auto recyclers, recycling centers and scrap yards, landfills, solid waste 
facilities, wastewater treatment plants, airports, railroad stations and associated maintenance 
facilities, and highway maintenance facilities. 

In addition, the permit writer may want to consider what type of flexibility to afford sites where the 
owner/operator is not able to meet the performance standard on site.  For instance, if a site is 
constrained by size or previous impervious surfaces, such that the use of control measures that 
infiltrate stormwater is severely limited, the permit could allow alternatives for meeting the 
performance standard in other ways such as payment in lieu and off-site mitigation within the same 
watershed. 

Off-site mitigation and payment in lieu programs are options that can be used in these instances. 
Off-site mitigation generally means that control measures may be implemented at another location, 
in the same sewershed/watershed as the original project, and as approved by the regulatory agency.  
Payment in lieu programs generally mean that the developer pays a fee to the permittee which will 
then be applied to a stormwater control project, in lieu of installing the required control measures. 

If the permit writer chooses to include an off-site mitigation or payment in lieu program in the 
permit, the permit writer could specify that the programs meet several criteria, for example, those 
described in the 2009 West Virginia Phase II General Permit Fact Sheet 
(www.dep.wv.gov/WWE/Programs/stormwater/MS4/permits/Pages/default.aspx): 

1.  The permittee must establish clear and stringent criteria for the conditions under which these 
options are available that must be related to real physical constraints such as a combination of 
soils limiting infiltration opportunities, space or light limited situations restricting the amount of 
vegetation that can be used, and a land use that is not conducive to capture and use of 
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stormwater. While one or two of these characteristics should not be adequate to qualify for the 
alternative, the combination of multiple constraints could; 

2.  A minimal requirement for at least [0.4 inch] of stormwater managed on-site; 

3.  A [1:1.5 ratio] of the amount of requisite stormwater not managed on site to the amount of 
stormwater required to be mitigated at another site, or for which in-lieu payments must be made; 

4.  If demonstrated to the permittee that it is completely infeasible to manage the remainder [0.4 
inches], then the ratio for this unmanaged portion is [1:2]. 

5.  The necessary tracking systems for both types of programs, including the necessary inventory of 
public and retrofit projects for off-site mitigation; and, 

6.  The establishment of a credible valuation structure for payment in lieu, i.e., what is the actual 
cost for the permittee to provide retrofits for the necessary amount of stormwater, not just a 
token payment. The purpose of these provisions is to disincentivize the use of alternatives unless 
really needed, but also to provide a financial foundation for implementation of public stormwater 
management projects, including retrofits where those needs have been identified. 

Additional justification for the development types which qualify for these incentives can be seen in 
the West Virginia Phase II MS4 Permit Fact Sheet 
(www.dep.wv.gov/WWE/Programs/stormwater/MS4/permits/Pages/default.aspx). 

5.3 Site Plan Review 
 

Example Permit Provision 
5.3.1   To ensure that all applicable new development and redeveloped sites conform to 

the performance standards required in Part 5.2, the permittee must continue to 
implement project review, approval, and enforcement procedures that include: 

a. Procedures for the site plan review and approval process(es) that include inter-
departmental consultations, as needed, and a required re-approval process 
when changes to an approved plan are desired; and 

b. A requirement for submittal of ‘as-built’ certifications within 90 days of 
completion of a project. 

5.3.2 The permittee must conduct site plan reviews, using the procedures described in 
Part 5.3.1, of all new development and redeveloped sites which will disturb greater 
than or equal to one acre [or a smaller threshold as set by the permitting authority] 
and discharge to the MS4 (including sites that disturb less than one acre that are 
part of a larger common plan of development or sale). The site plan review must 
specifically address how the project applicant meets the performance standards in 
Part 5.2 and how the project will ensure long-term maintenance as required in 
Part 5.4. 
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Example Permit Requirement Rationale for the Fact Sheet 
Specific standards are a critical component of a stormwater management program. However, 
even the best requirements need to be supported by a review program to ensure that the 
standards are met. The example permit provision would require permittees to fully implement a 
comprehensive site plan review and approval program. To meet this requirement, the permittee 
must have the authority to withhold approvals when standards are not met. 

Recommendations for the Permit Writer 

The permit writer may want to consider adding a requirement for a pre-application concept plan 
meeting to occur (in addition to the requirement for the project applicant to submit a site plan for 
review). During this meeting the project land owner or developer, the project design engineer, and 
municipal planning staff could discuss the conceptual designs that would be used to ensure that 
they meet the performance standards. This meeting would ensure that stormwater and 
performance standards are addressed early in the development process. However, if this pre-
application concept plan meeting is not consistent with local planning procedures, the permit writer 
could consider omitting this requirement. 

5.4 Long-Term Maintenance of Post-Construction Stormwater 
Control Measures 

 

Example Permit Provision 
5.4.1 All structural stormwater control measures installed and implemented to meet the 

performance standards of Part 5.2 must be maintained in perpetuity.  The permittee 
must ensure the long-term maintenance of structural stormwater control measures 
installed according to this Part through one, or both, of the following approaches: 

a. Maintenance performed by the Permittee. See part 6.4. 

b. Maintenance performed by the owner or operator of a new development or 
redeveloped site under a maintenance agreement.  The permittee must require 
the owner or operator of any new development or redeveloped site subject to 
the performance standards in Part 5.2 to develop and implement a maintenance 
agreement addressing maintenance requirements for any structural control 
measures installed on site to meet the performance standards.  The agreement 
must allow the permittee, or its designee, to conduct inspections of the 
structural stormwater control measures and also account for transfer of 
responsibility in leases and/or deeds. The agreement must also allow the 
permittee, or its designee, to perform necessary maintenance or corrective 
actions neglected by the property owner/operator, and bill or recoup costs from 
the property owner/operator when the owner/operator has not performed the 
necessary maintenance within thirty (30) days of notification by the permittee or 
its designee. 
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5.4.2 Verification of maintenance responsibilities.  The permittee must require that 
property owners or operators of any new development or redeveloped site subject 
to the performance standards in Part 5.2 provide verification of maintenance for the 
approved structural stormwater control measures used to comply with the 
performance standards.  Verification must include one or more of the following as 
applicable: 

a. The owner/operator's signed statement accepting responsibility for 
maintenance with a provision for transferring maintenance responsibility if the 
property is legally transferred to another party; and/or 

b. Written conditions in the sales or lease agreement that require the recipient to 
assume responsibility for maintenance; and/or 

c. Written conditions in project conditions, covenants and restrictions for 
residential properties assigning maintenance responsibilities to a home owner’s 
association, or other appropriate group, for maintenance of structural and 
treatment control stormwater management practices; and/or 

d. Any other legally enforceable agreement that assigns permanent responsibility 
for maintenance of structural or treatment control stormwater management 
practices. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
Appropriate operation and maintenance are critical aspects to the function of any suite of 
controls. In many cases, controls may be located on private property, and it is necessary to 
establish some provision to assure responsibility and accountability for the operation and 
maintenance of these controls. 

The permittee must ensure maintenance of all structural stormwater control measures. In this 
Guide, structural controls also include many green infrastructure practices such as rainwater 
harvesting, rain gardens, permeable pavement, and vegetated swales. 

Recommendations for the Permit Writer 

Most non-traditional MS4 permittees will probably not have the legal authority to recoup costs 
where the owner/operator has not completed necessary maintenance. Permit writers may want to 
be more specific in this requirement to include other options for non-traditional MS4 permittees. 

5.5 Watershed Protection 
 

Example Permit Provision 
5.5.1 When the Permittee revises its General Plan (or equivalent) or other relevant plans 

(e.g. Transportation Master, or Community Plan) they must include effective water 
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quality and watershed protection elements that require implementation of 
consistent water quality protection measures for new development and 
redeveloped sites within [insert deadline]. Examples of water quality and watershed 
protection elements to be considered include the following: [insert principles and/or 
policies which are appropriate for the watershed such as, 

 Minimize the amount of impervious surfaces (roads, parking lots, roofs, etc.) 
within each watershed, by minimizing the creation, extension and widening of 
parking lots, roads and associated development. 

 Preserve, protect, create and restore ecologically sensitive areas that provide 
water quality benefits and serve critical watershed functions. These areas may 
include, but are not limited to; riparian corridors, headwaters, floodplains and 
wetlands. 

 Implement management practices that prevent or reduce thermal impacts to 
streams, including requiring vegetated buffers along waterways, and 
disconnecting discharges to surface waters from impervious surfaces such as 
parking lots. 

 Prevent disturbances of natural waterbodies and natural drainage systems 
caused by development, including roads, highways, and bridges. 

 Avoid development in areas that are particularly susceptible to erosion and 
sediment loss. 

 Implement standards to protect trees, and other vegetation with important 
evapotranspirative qualities. 

 Implement policies to protect native soils, prevent topsoil stripping, and prevent 
compaction of soils. 

 Implement water conservation policies that will reduce both stormwater and 
non- stormwater discharges via storm sewer systems.20 

 Implement policies that encourage stormwater practices close to the source of 
the runoff rather than downstream and lower in the watershed.] 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
Imperviousness has been shown to correlate with water quality impacts. In order to minimize 
water quality impacts, the permittee must examine their planning principles to manage the 
creation of impervious surfaces at the watershed level, such as reducing the footprint of streets 
and parking lots. Also, ecologically sensitive areas can protect water quality by acting both as 
filters that reduce pollutants in stormwater discharges and as sponges to reduce the impact on 
the ecosystem’s hydrology. Thermal pollution is also a concern that can impact biota in 
waterways. Stormwater discharges from impervious surfaces are often characterized by higher 
temperatures than natural, pervious surfaces. Reducing the chances of further increasing this 
temperature by preserving, protecting, and restoring natural features that provide shading for 
the waterway can further help reduce thermal pollution. Whenever possible natural waterways 

                                                                 
20 West Virginia Small MS4 Permit (www.wvdep.org/Docs/17444_SW_WV%20MS4%20permit%202009.pdf) 
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must be protected and not disturbed by stormwater from developed sites. For example, areas 
that have a high potential for erosion must be avoided for development when possible. 
Protecting vegetation, native soils, and conserving water can also help ensure the hydrologic 
qualities of the site remain intact. 

Consideration of stormwater impacts from development is critical during the planning phases of 
development. This not only includes planning on the site-level, but also with respect to 
discharges from the MS4 on the watershed level. To the extent possible, stormwater 
management must be an integral part of higher level planning documents that determine where 
and how development that will result in stormwater discharges to the MS4 should occur since 
these decisions affect water quality.  Using land efficiently can result in better stormwater 
management by putting development where it is most appropriate. For example, by directing 
and concentrating new development in areas targeted for growth, communities can reduce or 
remove development pressure on undeveloped parcels and protect sensitive natural lands and 
recharge areas. Another strategy is redeveloping already degraded sites such as abandoned 
shopping centers or underutilized parking lots.  In this case, the net increase in discharges from 
developed sites would likely be zero, and it would likely decrease, depending on the on-site 
infiltration practices used.  Also, by allowing or encouraging denser development, less land is 
converted overall, and less total impervious area created. 

Recommendations for the Permit Writer 

Examining stormwater on a watershed basis and including watershed principles is an important part 
of protecting waterways in a holistic manner. Climate change may increase the size and frequency 
of storms in some area of the nation. Including watershed-type assessments and considerations as 
Permit Requirements will help the permittee better focus their efforts to ensure the best water 
protection outcomes for existing conditions and those anticipated future conditions. Therefore, 
permit writers should consider including watershed protection principles. Newer programs may not 
be ready for permit writers to include the exact example permit provision provided. If possible, 
permit writers should be as specific as possible for the needs of the watershed where the MS4 
permittee is located. Permittees should be careful when installing new stormwater BMPs to ensure 
that there are not any negative, unintended consequences. 
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5.6 Tracking of Post-Construction Stormwater Control Measures 
 

Example Permit Provision 
5.6.1 Inventory of Post-Construction Stormwater Control Measures.  The permittee must 

continue to maintain an inventory of all post-construction structural stormwater 
control measures installed and implemented at new development and redeveloped 
sites, including both public and private sector sites located within the permit area.  
The inventory must be searchable by property location (either on paper or 
electronic).  New entries to the inventory must be made during the site plan review 
and approval process in Part 5.3.1. 

5.6.2 Tracking Information.  Each entry to the inventory must include basic information on 
each project, such as project name, owner’s name and contact information, location, 
start/end date, etc.  In addition, inventory entries must include the following for 
each project: 

a. Short description of each stormwater control measure (type, number, design or 
performance specifications); 

b. Latitude and longitude coordinates of each stormwater control measure; 

c. Short description of maintenance requirements (frequency of required 
maintenance and inspections); and 

d. Inspection information (date, findings, follow up activities, prioritization of 
follow-up activities, compliance status). 

Based on inspections conducted under Part 5.7, the permittee must update the 
inventory as appropriate where changes occur in property ownership or the specific 
control measures implemented at the site.  This inventory must be maintained and 
available for review by the permitting authority. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
Creating an inventory of post-construction structural stormwater control measures, including 
tracking of specific information, will first enable permittees to know what control measures they 
are responsible for. Without this information the permittee will not be protecting water quality 
to their full potential since inspections, maintenance, and follow-up changes cannot be 
performed. Tracking information such as the latitude/longitude, maintenance and inspection 
requirements and follow-up will allow the permittee to be able to better allocate their 
resources for those activities that are immediately necessary. Although not required, including 
photographs will help the permittee assess how the control measure has changed since it was 
first created and will likely aid in determining proper maintenance and/or retrofitting 
opportunities if the measure is no longer providing the water quality benefits it was originally 
designed. 
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Recommendations for the Permit Writer 

Permit writers may wish to specifically define the types of structural controls that must be included 
in the inventory. For example, rain barrels may be considered a structural control, but the MS4 likely 
does not need latitude and longitude coordinates of the rain barrels. 

5.7 Inspections and Enforcement 
 

Example Permit Provision 
5.7.1 Inspection Frequency.  To ensure that all stormwater control measures are operating 

correctly and are being maintained as required consistent with its applicable 
maintenance agreement, the permittee must conduct inspections of each project 
site covered under Part 5.2 performance standards, [insert inspection frequency, 
e.g., at least one time during the permit term, 20% of sites per year, etc.]. The 
inspections must be in accordance with those specified in the [insert State manual 
that describes the maintenance of control measures].  A description of inspection 
procedures must be included in the SWMP document. 

5.7.2 Post-Construction Inspection.  Within [insert deadline, e.g., 1 week, 2 weeks, etc.] of 
completion of construction of any project required to meet the Section 5.2 
performance standards, the permittee must conduct a post-construction inspection 
to verify that the permittee’s performance standards have been met.  The permittee 
must include in its SWMP a procedure for being notified by construction 
operators/owners of their completion of active construction so that the post-
construction inspection may be conducted. 

5.7.3 Inspection Reports.  The permittee must document its inspection findings in an 
inspection report.  Each inspection report must include: 

a.   Inspection date; 

b. Name and signature of inspector; 

c. Project location (street address, latitude/longitude, etc.) and inventory 
reference number (from inventory established in Section 5.6.1) 

d. Current ownership information (for example, name, address, phone number, 
fax, and email) 

e. A description of the condition of the structural stormwater control measure 
including the quality of: vegetation and soils; inlet and outlet channels and 
structures; embankments, slopes, and safety benches; catch basins; spillways, 
weirs, and other control structures; and sediment and debris accumulation in 
storage and forebay areas as well as in and around inlet and outlet structures; 

f. Photographic documentation of all critical structural stormwater control 
measure components; and 
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g. Specific maintenance issues or violations found that need to be corrected by the 
property owner or operator along with deadlines and reinspection dates. 

The permittee must document and maintain records of inspection findings and 
enforcement actions and make them available for review by the permitting 
authority. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
Inspection of post-construction control measures is key to ensuring the protection of water 
quality. If control measures are not inspected and maintained they could become sources of 
pollution rather than reducing pollution. By including detailed information in the inspection 
report, the permittee can better determine if maintenance is required and the permittee can 
have a snapshot of sorts to know the status of their control measures to prioritize funding. 

Recommendations for the Permit Writer 

Permit writers should clearly specify the requirements for inspections. Inspecting and properly 
maintaining structural stormwater controls to ensure they are working as designed is just as 
important as installing them in the first place. By having specific requirements, permittees will be 
reminded that they must allocate resources to ensure control measures are properly maintained 
and functioning. The permit writer may also want to add a prioritization scheme to the requirement 
to help the permittee determine what maintenance activities are priorities for protecting water 
quality and which ones are minor changes. 

5.8 Retrofit Plan 
 

Example Permit Provision 
5.8.1 The permittee must develop a plan to retrofit existing developed sites that are 

impacting water quality. The retrofit plan must be developed within [insert deadline, 
such as within two years of permit issuance] and must emphasize controls that 
infiltrate, evapotranspire, or harvest and use stormwater discharges. The plan must 
include21: 

a. An inventory of potential retrofit locations, which considers, at a minimum: 

 Locations that contribute pollutants of concern to an impaired waterbody 

 Locations that contribute to receiving waters that are significantly eroded 

 Locations that are tributary to a sensitive ecosystem or protected area 

 Locations that are tributary to areas prone to flooding 

                                                                 
21 Orange County Municipal Stormwater Permit (Section F.3.d) 
(www.waterboards.ca.gov/sandiego/water_issues/programs/stormwater/oc_stormwater.shtml) 
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b. An evaluation and ranking of the inventoried locations to prioritize retrofitting 
which includes, at a minimum: 

 Feasibility 

 Cost effectiveness 

 Pollutant removal effectiveness 

 Impervious area potentially treated 

 Maintenance requirements 

 Landowner cooperation 

 Neighborhood acceptance 

 Aesthetic qualities, and 

 Efficacy at addressing concern. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
It is clear that we cannot protect the nation’s waters without also addressing degradation 
caused by stormwater discharges from existing developed sites.  For that reason stormwater 
programs must include substantive retrofit provisions. 

It is possible and reasonable to significantly improve water quality in many urban receiving 
waters.  This requires more than just a new development and redeveloped sites program, 
however, which at best can only hold the line.  To actually improve the quality of receiving 
waters it is necessary to mitigate discharges from existing developed sites, which generally 
means implementation of measures to bring about the retrofit the stormwater control 
measures at existing sites to retain most stormwater on site. 

In addition, research indicates that most streambank restoration projects that actively stabilize 
eroding channels should not be implemented until after hydrologic retrofits have been completed 
that restore the hydrologic regime not concurrently with the implementation of the retrofits. 

Municipal projects, such as traffic calming sites could also include stormwater retrofit components, 
such as curb bump outs that include bioretention features, rain gardens, and curb cuts. 

Information on retrofit options and the development of a retrofit plan can be found in the 
Center for Watershed Protection’s guidance on Urban Stormwater Retrofit Practices (available 
at www.cwp.org as Manual No. 3 under the Urban Subwatershed Restoration Manual Series). 

Recommendations for the Permit Writer 

Permittees may need a permit term or two to adequately develop and implement a retrofit plan. 
Some permittees may not be ready to have retrofit plans as part of their requirements. It is up to 
the permit writer to make this determination based on the specific information they have available 
on current programs. A retrofit plan should assess the areas where retrofitting is appropriate and 
will result in increased water quality protection and restoration. The permit writer should determine 
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CHAPTER 6: POLLUTION PREVENTION/GOOD HOUSEKEEPING 

Introduction 
Included Concepts

► Municipal facility and 
control inventory 

► Facility assessment 

► Development of facility-
specific stormwater 
management SOPs and 
Implementation of facility 
stormwater controls 

► Storm sewer system 
maintenance activities 

► Flood management 

► Pesticide, herbicide, and 
fertilizer application and 
management 

► Training and education 

► Contractor requirements 
and oversight 

Federal stormwater regulations (see 40 CFR 122.34(b)(6) and 40 
CFR 122.26(d)(2)(iv)(A)) require the operator of a regulated MS4 
community to develop a program to: 

 Prevent or reduce the amount of stormwater pollution 
generated by municipal operations and conveyed into 
receiving waters. 

 Train employees on how to incorporate pollution 
prevention/good housekeeping techniques into 
municipal operations. 

 Identify appropriate control measures and measurable 
goals for preventing or reducing the amount of 
stormwater pollution generated by municipal 
operations. 

The first step for the permittee is to evaluate and assess the areas 
and municipal facilities that it controls in order to determine which 
activities may currently have a negative impact on water quality and 
to find solutions for these activities.  The simplest solution is to limit 
the number of activities that are conducted outside and exposed to 
stormwater. 

Storm sewer systems need maintenance to ensure that structures within the storm sewer that are 
meant to reduce pollutants do not become sources of pollution.  Regularly maintaining catch basins and 
cleaning storm sewer pipes prevent the accumulation of pollutants that are later released during rain 
events as well as blockages, backups, and flooding. Most permittees have an existing program to 
maintain the storm sewer infrastructure.  EPA notes, however, that some of these programs have 
tended to focus on flood avoidance and complaint response rather than reducing water quality impacts 
from stormwater discharges. 

The MS4 permit must require that the system be maintained to prevent the discharge of pollutants into 
receiving waters.  System mapping and a schedule of regular maintenance  are key to a successful 
pollution prevention program.  EPA recommends establishing a tiered maintenance schedule for the 
entire storm sewer system area, with the highest priority areas being maintained at the greatest 
frequency.  Priorities should be driven by water quality concerns and can be based on the land use 
within the MS4 area, the condition of the receiving water, the amount and type of material that typically 
accumulates in an area, or other location-specific factors.  It is also advisable to use spill and illicit 
discharge data to track areas that may require immediate sewer infrastructure maintenance.  It is also 
important for material that is collected to be disposed of in a responsible manner. 
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The procedures for storm sewer system operation and maintenance must be documented in the 
permittee’s SOPs or similar type of documents, which are part of the permittee’s SWMP.  Employee 
training to carry out these pollution prevention measures is a required component of the program.  The 
pollution prevention/good housekeeping/maintenance activities should be documented and, where 
possible, quantified (e.g., number and location of inspections and clean-outs, type and quantity of 
materials removed). Having permittees characterize the quantity, location, and composition of 
pollutants removed from catch basins can provide useful data that can later be used to assess the 
program’s overall effectiveness, identify illicit discharges, and help the permittee better prioritize 
implementation activities in the future. 

Specific pollution prevention requirements related to pollutant-generating activities such as landscaping 
techniques (including the application of pesticides, herbicides, and fertilizer) and operating and 
maintaining public streets, should also be included in the permit where applicable.  For example, typical 
pollutants associated with street repair and maintenance include heavy metals, chlorides, hydrocarbons 
(e.g., benzene, toluene, ethylbenzene, xylene), concrete dust, sand, deicers, sediment, and trash.  The 
permitting authority should consider requiring alternative landscaping practices such as integrated pest 
management (IPM), xeriscaping, or mechanical (non-chemical) removal of unwanted plants.  Other 
landscaping controls, such as mulch management, chemical storage, reduction of soil compaction, and 
erosion control, should also be considered.  Training and educating municipal and contracted staff is also 
important to ensure that everyone is knowledgeable and proficient in the newest and most effective 
approaches to minimizing pollutant discharges from municipal facilities and activities. 

Additionally, permits should require that water quality be considered when designing flood 
management projects, and that existing structural flood control devices are evaluated to determine if 
retrofitting the device to remove/reduce pollutants from stormwater is necessary and practicable. 

6.1 Municipal Facility and Control Inventory 
 

Example Permit Provision 
6.1.1 Development of a Municipal Facility and Stormwater Control Inventory – The 

permittee must continue to update and maintain an inventory of municipally-owned 
or operated facilities and stormwater controls, including but not limited to the 
following: 

 Composting facilities 

 Equipment storage and maintenance facilities 

 Fuel farms 

 Hazardous waste disposal facilities 

 Hazardous waste handling and transfer facilities 

 Incinerators 

 Landfills 

 Landscape maintenance on municipal property 

 Materials storage yards 
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 Pesticide storage facilities 

 Public buildings, including schools, libraries, police stations, fire stations, 
municipal buildings, and similar buildings 

 Public parking lots 

 Public golf courses 

 Public swimming pools 

 Public works yards 

 Recycling facilities 

 Salt storage facilities 

 Solid waste handling and transfer facilities 

 Street repair and maintenance sites 

 Vehicle storage and maintenance yards 

 Municipally-owned and/or maintained structural stormwater controls 

6.1.2 Documentation– The list of municipally-owned or operated facilities and stormwater 
controls must be maintained and available for review by the permitting authority. 

6.1.3 Mapping – On a map of the area covered by the MS4 permit, the permittee must 
identify where the municipally-owned or operated facilities and stormwater controls 
are located. The map must identify the stormwater outfalls corresponding to each of 
the facilities as well as the receiving waters to which these facilities discharge.  The 
permittee must also identify the manager of each facility and their contact 
information.  The map must be maintained and updated regularly and be available 
for review by the permitting authority. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
Municipally-owned or operated facilities serve as hubs of activity for a variety of municipal staff 
from many different departments.  Some municipalities will have one property at which all 
activities take place (e.g., the municipal maintenance yard), whereas others will have several 
specialized facilities such as those listed above.  A comprehensive list and map of such facilities 
will help staff responsible for stormwater compliance build a better awareness of their locations 
within the MS4 service area and their potential to contribute stormwater pollutants.  The facility 
inventory will also serve as a basis for setting up periodic facility assessments (see Part 6.2) and 
developing, where necessary, facility stormwater pollution prevention plans (see Part 6.3). 

Recommendations for the Permit Writer 

Permit writers should tailor the facilities listed in the assessment as best they can to include the 
facilities most likely to be owned or operated by the permittee.  It is highly likely that some of the 
facilities listed in the Permit Requirement would not apply to most non-traditional and/or non-
municipal MS4s. 
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6.2 Facility Assessment 
 

Permit Requirement 
6.2.1 Municipally-owned or operated facility assessment: 

a. Comprehensive Assessment of Pollutant Discharge Potential –The permittee 
must review, reassess, and update the comprehensive assessment of all 
municipally-owned or operated facilities identified in Part 6.1 [insert frequency, 
e.g., annually] for their potential to discharge in stormwater the following 
typical urban pollutants: sediment, nutrients, metals, hydrocarbons (e.g., 
benzene, toluene, ethylbenzene and xylene), pesticides, chlorides, and trash. 
Other pollutants may be associated with, but not generated directly from, the 
municipally-owned or operated facilities, such as bacteria, chlorine, organic 
matter, etc. Therefore, the permittee must determine additional pollutants 
associated with its facilities that could be found in stormwater discharges.  A 
description of the assessment process must be included in the SWMP document. 

b. Identification of “High Priority” Facilities – Based on the Part 6.2.1.a 
comprehensive assessment, the permittee must identify as “high-priority” those 
facilities that have a high potential to generate stormwater pollutants.  Among 
the factors that must be considered in giving a facility a high priority ranking is 
the amount of urban pollutants stored at the site, the identification of 
improperly stored materials, activities that must not be performed outside (e.g., 
changing automotive fluids, vehicle washing), proximity to waterbodies, poor 
housekeeping practices, and discharge of pollutant(s) of concern to impaired 
water(s).  High priority facilities must include the permittee’s maintenance 
yards, hazardous waste facilities, fuel storage locations, and any other facilities 
at which chemicals or other materials have a high potential to be discharged in 
stormwater. 

c. Documentation of Comprehensive Assessment Results – The permittee must 
document the results of the assessments and maintain copies of all site 
evaluation checklists used to conduct the comprehensive assessment.  The 
documentation must include the results of the permittee’s initial assessment, 
any identified deficiencies and corrective actions taken, and a list of the “high 
priority” facilities identified per Part 6.2.1.b. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
The initial (“first time”) comprehensive assessment is necessary to identify which of the 
municipality’s facilities are most likely to contribute stormwater pollutants and which are in 
need of stormwater controls. The assessments will involve a detailed site inspection that can 
identify improperly stored materials, activities that should not be performed outside (e.g., 
changing automotive fluids, vehicle washing), and poor housekeeping practices. 
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Recommendations for the Permit Writer 

If the permitting authority has an established site inspection protocol to be used in the comprehensive 
assessment, it should be included and referenced here.  The list of pollutants in this section should be 
modified or expanded based on pollutants of concern in the permitting authority’s jurisdiction. 

6.3 Development of Facility-Specific Stormwater Management SOPs 
and Implementation of Facility Stormwater Controls 

 

Example Permit Provision 
6.3.1 Facility-specific Stormwater Management SOPs for “High Priority” Facilities: 

a. For each “high priority” facility or operation identified in Part 6.2, the permittee 
must develop a site-specific SOP that identifies stormwater controls (i.e., 
structural and non-structural controls, and operational improvements) to be 
installed, implemented, and maintained to minimize the discharge of pollutants in 
stormwater.  At a minimum, the facility-specific SOP must include the stormwater 
control measures described below in Part 6.3.2, as well as inspection and visual 
monitoring procedures and schedules described in Part 6.3.3. 

b. A copy of the facility-specific stormwater management SOP must be maintained 
and be available for review by the permitting authority.  The SOP must be kept 
on-site at each of the municipally-owned or operated facilities’ offices for which 
it was completed. The SOP must be updated as necessary. 

c. The permittee must install, implement, and maintain all stormwater controls 
required per Part 6.3.2 of this permit and included in the facility’s site-specific SOP. 

6.3.2 Stormwater Controls for “High Priority” Facilities – The following stormwater 
controls must be implemented at all “high priority” municipally-owned or operated 
facilities identified in Part 6.2.  A description of any controls included in this part and 
any standard operating procedures developed to comply with this part must be 
included as part of the of each  facility’s SOP: 

a. General good housekeeping – The following good housekeeping practices must 
be implemented for all facilities identified as “high priority”: 

1. The permittee must keep all municipally-owned or operated facilities neat 
and orderly, minimizing pollutant sources through good housekeeping 
procedures and proper storage of materials. 

2. Materials exposed to stormwater must be covered where feasible (without 
creating additional impervious surfaces, if possible). 

b.  De-icing material storage – The permittee must store salt and other de-icing 
materials in a permanent storage structure, unless stormwater runoff from the 
storage piles is not discharged, or if discharges from the piles are authorized 
under another stormwater permit. If a permanent storage structure is required 
but does not exist, one must be built within [insert timeframe], and seasonal 
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tarping must be used as an interim control measure until the permanent 
structure is completed.  If a permanent storage facility is not feasible, the 
permittee must provide a rationale to the permitting authority as to why and 
what alternate BMPs will be utilized instead. 

 Where a permanent storage structure is present, the permittee must perform 
regular maintenance and inspections of the permanent storage structure. 

c. Fueling operations – The permittee must continue to implement standard 
operating procedures for vehicle fueling and receiving of bulk fuel deliveries at 
municipally-owned or operated facilities with the goal of reducing the likelihood 
of spills, and providing spill controls in the event that accidental spills do occur. 

d. Vehicle maintenance – The permittee must continue to implement a standard 
operating procedure for vehicle maintenance and repair activities that occur at 
municipally-owned or operated facilities with the goal of reducing the likelihood 
of spills or releases and providing controls in the event that accidental spills do 
occur. The standard operating procedures must include regular inspections of all 
maintenance areas and activities. 

e. Equipment and vehicle washing – The discharge of equipment and vehicle wash 
wastewater to the MS4 or directly to receiving waters from municipal facilities is 
prohibited. The permittee may meet this requirement by either installing a 
vehicle wash reclaim system, capturing and hauling the wastewater for proper 
disposal, connecting to sanitary sewer (where applicable and approved by local 
authorities), ceasing the activity, and/or applying for and obtaining a separate 
stormwater permit.22 

6.3.3  Inspections and Visual Monitoring: 

a. Weekly visual inspections – The permittee must perform weekly visual 
inspections to ensure materials and equipment are clean and orderly, and to 
minimize the potential for pollutant discharge. The permittee must look for 
evidence of spills and immediately clean them up to prevent contact with 
precipitation or runoff.  The weekly inspections must be tracked in a log for 
every facility, and records kept with the SWMP document.  The inspection 
report must also include any identified deficiencies and the corrective actions 
taken to fix the deficiencies. 

b. Quarterly comprehensive inspections – At least once per quarter, a 
comprehensive inspection of “high priority” facilities, including all stormwater 
controls, must be performed, with specific attention paid to waste storage 
areas, dumpsters, vehicle and equipment maintenance/fueling areas, material 
handling areas, and similar potential pollutant-generating areas.  The quarterly 
inspection results must be documented and records kept with the SOP 
document. This inspection must be done in accordance with the developed 
SOPs. The inspection report must also include any identified deficiencies and the 
corrective actions taken to fix the deficiencies. 

 

                                                                 
22 New Jersey Tier A Phase II MS4 Permit (NJ0141852) (www.state.nj.us/dep/dwq/pdf/Tier_A_final.pdf) 
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c. Quarterly visual observation of stormwater discharges – At least once per 
quarter, the permittee must visually observe the quality of the stormwater 
discharges from the “high priority” facilities (unless climate conditions preclude 
doing so, in which case the permittee must attempt to evaluate the discharges 
four times during the wet season).  Any observed problems (e.g., color, foam, 
sheen, turbidity) that can be associated with pollutant sources or controls must 
be remedied within three days or before the next storm event, whichever is 
sooner. Visual observations must be documented, and records kept with the 
SOP document. This inspection must be done in accordance with the developed 
SOPs. The inspection report must also include any identified deficiencies and the 
corrective actions taken to fix the deficiencies. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
Each municipal facility will require a different set of control measures depending on the nature 
of activities that occur there and the types of materials that are stored and used.  Developing 
and maintaining a site-specific SOP for each facility will help to ensure that employees 
responsible for facility operation are aware of the stormwater controls required for the site. 

There are a number of storage areas and activities that are common at municipal facilities that 
have a high potential for polluting stormwater: 

 Deicing materials, particularly road salt, are easily liberated and transported by rainfall, and 
constituents such as chloride are not removed by most stormwater controls. 

 Fueling and vehicle maintenance and storage areas are prone to spills and drips of various 
automotive fluids. 

 Equipment and vehicle washing areas are designed to mix water with dirt and hydrocarbons, 
requiring special treatment of the wastewater (including pretreatment and diversion to the 
sanitary sewer, if allowed) and protection of wash areas from rainfall and runoff. 

The best way to avoid pollutant discharges from these sources is to keep precipitation and 
runoff from coming into contact with stored chemicals and activity areas that use chemicals and 
materials, which can become sources of stormwater pollutants.  For example, the permittee 
must cover stockpiles, create dedicated structures for stored materials, build berms around 
areas of pavement to prevent clean runoff from contacting contaminated areas, and maintain a 
minimum distance between stockpiles and stormwater infrastructure and receiving waters.  
These are just a few of the ways in which these potential pollutant sources can be protected 
from precipitation and runoff. 

The permit requires that comprehensive site inspections be conducted quarterly, which is an 
appropriate frequency to ensure that material stockpiles that might be moved or utilized on a 
seasonal basis are protected from precipitation and runoff.  Also, quarterly inspections will 
allow inspectors to observe different types of operations that occur at different times of the 
year (e.g., landscape maintenance crews are less active in the winter). Quarterly visual 
observations are required so that inspectors can see in real time the qualitative nature of the 
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stormwater discharge and so that corrective action can be taken where necessary to improve 
on-site stormwater controls. 

The permit also specifies that inspection procedures, results, and controls for each facility be 
documented to ensure that the site inspections are consistent and that maintenance of 
stormwater controls remains part of the municipality’s standard operating procedures.  The 
requirement for an inspection log will allow the permitting authority to verify that periodic site 
inspections have been performed. 

Recommendations for the Permit Writer 

Neither Phase I nor Phase II regulations specifically require that MS4 permittees develop facility-
specific stormwater management SOPs.  However, both Phase I and Phase II require that permittees 
prevent or reduce pollutant discharge in stormwater from municipal facilities and activities.  
Requiring permittees to assess high priority facilities and develop appropriate controls for each is an 
effective way of requiring permittees to address potential sources of pollutants at facilities. 

When setting frequency for facility inspections (see Part 6.3.3), the permit writer should consider 
the number of facilities and the size/complexity of the sites to ensure that enough time is available 
to complete the assessments. 

The list of specific stormwater controls for municipal facilities will vary from place to place based on 
local and watershed priorities and climate considerations.  The permit writer should specify 
stormwater controls that are appropriate for the local conditions.  For example, if a permittee uses 
satellite locations for temporary storage of deicing materials during snow events, the permit writer 
may want to consider options other than the permanent storage requirement if the permittee uses 
the piles within a certain time frame and the piles are covered by temporary tarping or a similar 
control. 

6.4 Storm Sewer System Maintenance Activities 
 

Example Permit Provision 
6.4.1 MS4 catch basin maintenance 

a. Assessment/prioritization of catch basins – The permittee must assign a priority 
to each of its catch basin inlets within its jurisdiction as one of the following: 

 Priority A – Catch basins that are designated as consistently generating the 
highest volumes of trash and/or debris 

 Priority B – Catch basins that are designated as consistently generating 
moderate volumes of trash and/or debris 

 Priority C – Catch basins that are designated as generating low volumes of 
trash and/or debris 

 The permittee must use information compiled from citizen complaints/reports 
to help in the determination of the appropriate priority level.  A description of 
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the prioritization scheme must be included in the SWMP. 

b. Catch basin inspection and cleaning 

1. Based on the priorities assigned in Part 6.4.1.a., the permittee must inspect 
and clean catch basins in accordance with the following schedule: 

 Priority A – [Insert cleanout frequency, e.g., 3 times per year] 

 Priority B – [Insert cleanout frequency, e.g., 2 times per year] 

 Priority C – [Insert cleanout frequency, e.g., 1 time per year] 

 The permittee must develop a catch basin cleaning schedule based on the 
frequency specified in this permit, along with a list of each of its catch basins 
and the priority assigned to them per Part 6.4.1.a. 

2. In addition to catch basin cleanings performed above, the permittee must 
ensure that any catch basin that is inspected and found to be between one 
third and one half full of trash and/or debris must be cleaned within [Insert 
cleanout frequency e.g., 1 week of discovery].23 The permittee must 
maintain a log of all maintenance performed. 

3. The permittee must document that it has performed all required catch basin 
cleanings in a log that is to be made available for review by the permitting 
authority upon request. 

c. Catch basin labeling – The permittee must ensure that each catch basin includes 
a legible stormwater awareness message (e.g., a label, stencil, marker, or pre-
cast message such as “drains to the creek” or “only rain in the drain”).  Catch 
basins with illegible or missing labels must be recorded and re-labeled within 
[insert number of days] of inspection. 

d. Maintenance of surface drainage structures – The permittee must visually 
monitor permittee-owned open channels and other drainage structures for 
debris at least [specify frequency, e.g., once per year] and identify and prioritize 
problem areas, such as those with recurrent illegal dumping, for inspection at 
least [specify frequency, e.g., three times per year].  Removal of trash and debris 
from open channels and other drainage structures must occur [insert frequency 
of open channel/drainage structure cleaning, e.g., annually]. The permittee must 
document its drainage structure maintenance in a log that is to be made 
available for review by the permitting authority upon request. 

e. Disposal of waste materials – The permittee must develop a procedure to 
dewater and dispose of materials extracted from catch basins.  This procedure 
must ensure that water removed during the catch basin cleaning process and 
waste material will not reenter the MS4. 

6.4.2 Municipal activities and operations 

a. Assessment of municipal activities and operations 

                                                                 
23 EPA’s Office of Research and Development documented a threshold sump level of ½ as a break point where 
solids retainage was either erratic or negative (Catchbasin Technology Overview and Assessment #EPA-600/2-77-
051 1977). 
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1. The permittee must maintain and revise as necessary the operation and 
maintenance (O&M) activity assessment.  The following municipal O&M 
activities must be included in the assessment for their potential to discharge 
pollutants in stormwater: 

 Road and parking lot maintenance, including pothole repair, pavement 
marking, sealing, and re-paving 

 Bridge maintenance, including re-chipping, grinding, and saw cutting 

 Cold weather operations, including plowing, sanding, and application of 
deicing compounds and maintenance of snow disposal areas 

 Right-of-way maintenance, including mowing, herbicide and pesticide 
application, and planting vegetation 

 Municipally-sponsored events such as large outdoor festivals, parades, 
or street fairs 

2. The permittee must identify all materials that could be discharged from each 
of these O&M activities. Typical pollutants associated with these activities 
include metals, chlorides, hydrocarbons (e.g. benzene, toluene, 
ethylbenzene, xylene), sediment, and trash. 

3. The permittee must develop a set of pollution prevention measures that, 
when applied during municipal O&M activities, will reduce the discharge of 
pollutants in stormwater. These pollution prevention measures must 
include, at a minimum: 

 Replacing materials/chemicals with more environmentally benign 
materials or methods (e.g., use mechanical methods vs. herbicides, or 
use water-based paints or thermoplastics rather than solvent-based 
paints for stripping) 

 Changing operations to minimize the exposure or mobilization of 
pollutants (e.g., mulch, compost or landfill grass clippings) to prevent 
them from entering surface waters 

 Placing barriers around or conducting runoff away from deicing chemical 
storage areas to prevent discharge into surface waters), consistent with 
Part 6.3.2.b 

 [If available in your particular State or the municipality, insert relevant 
section of SWMP, or other relevant document, that includes specific 
stormwater controls that must be used.] 

4. The permittee must develop and implement a schedule for instituting the 
pollution prevention measures.  At a minimum, with respect to all roads, 
highways, and parking lots with more than 5,000 square feet of pollutant-
generating impervious surface area that are owned, operated, or 
maintained, the permittee must implement all pollution prevention 
measures by [insert deadline]. 

5. The results of the assessments and pollution prevention measures, including 
schedules for implementation, must be documented and made available for 
review by the permitting authority upon request. 
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b. Inspection of pollution prevention measures – All pollution prevention measures 
implemented at municipal facilities must be visually inspected [insert frequency, 
e.g., monthly or quarterly] to ensure they are working properly; a log of 
inspections must be maintained and made available for review by the permitting 
authority upon request. 

6.4.3 Street Sweeping and Cleaning 

a. The permittee must continue to evaluate and rate all municipally-owned streets, 
roads, and public parking lots within their jurisdiction.  The permittee must 
include in the evaluation the sweeping frequency, timing, and efficiency of 
existing street sweeping programs. The street sweeping frequency must be 
based on land use, trash and stormwater pollutant levels generated.  At a 
minimum, the following areas must be regarded as “high priority,” for sweeping 
activities while the “medium priority” and “low priority” areas are 
recommended: 

 High priority – Streets, road segments, and public parking lots designated as 
high priority include, but are not limited to, high traffic zones, commercial 
and industrial districts, shopping malls, large schools, high-density 
residential dwellings, sport and event venues, and plazas. This designation 
must include areas that consistently accumulate high volumes of trash, 
debris, and other stormwater pollutants. 

 Medium priority – Streets, road segments and public parking lots designated 
as medium priority include, but are not limited to, medium traffic zones; 
warehouse districts; and light, small-scale commercial and industrial areas. 

 Low priority – Streets and road segments designated as low priority include, 
but are not limited to, light traffic zones and residential zones. 

b. The permittee must show on a map of its service area how the streets, roads, 
and public parking lots have been rated in accordance with Part 6.4.3.a. 

c. Implementing sweeping schedules – The permittee must sweep 
streets/roads/public parking lots in accordance with the following frequency: 

 High priority – average of at least [insert frequency, e.g., twice per month] 

 Medium priority  – average of at least [insert frequency, e.g., once per month] 

 Low priority – [insert frequency, e.g., twice per year] 

 If a permittee’s existing overall street sweeping effort provides equivalent or 
greater street sweeping frequency relative to the requirements above, the 
permittee may continue to implement its existing street sweeping program. 

d. For areas where street sweeping is technically infeasible (e.g., streets without 
curbs), the permittee must increase implementation of other trash/litter control 
procedures to minimize pollutant discharges to storm drains and creeks.  The 
permittee must show on its Part 6.4.3.b map the location of these areas. 

e. Sweeping equipment selection and operation 

1. When replacing existing sweeping equipment, the permittee must select and 
operate high-performing sweepers that are efficient in removing pollutants, 
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including fine particulates, from impervious surfaces. 

2. The permittee must follow equipment design performance specifications to 
ensure that street sweeping equipment is operated at the proper equipment 
design speed with appropriate verification, and that it is properly 
maintained. 

3. The permittee must operate sweepers to optimize pollutant removal by 
permitting sweepers access to the curb through the use of parking 
restrictions that clear the curb or through effective public outreach to 
inform citizens of sweeping days and times so that voluntary curb clearing 
can occur. 

f. Sweeper Waste Material Disposal – The permittee must develop a procedure to 
dewater and dispose of street sweeper waste material.  This procedure must 
ensure that water and material will not reenter the MS4. 

g. Operator training – Street sweeper operators must be trained to enhance 
operations for water quality benefit. 

h. The permittee must include the following in the SWMP and update as changes 
are made: 

1.  A description of the street sweeping frequency and any significant changes 
in the sweeping frequency map, along with the basis for those changes 

2.  The types of sweepers used 

3.  A summary of the proper sweeping operation verification results and street 
sweeping methods, including the way in which the permittee specifies and 
confirms the rate or speed at which street miles are covered by sweeper 
operators 

4. The use of additional resources in sweeping seasonal leaves or pick-up of 
other material 

5. A description of the methods for addressing areas identified in Part 6.4.3, 
considered infeasible for street sweeping 

6.4.4 Maintenance of municipally-owned and/or maintained structural stormwater 
controls 

a. The permittee must inspect at least [insert frequency, e.g., yearly], and maintain 
if necessary, all municipally-owned or maintained structural stormwater 
controls. The permittee must also maintain all green infrastructure practices 
through regularly scheduled maintenance activities. 

 

Example Permit Requirement Rationale for the Fact Sheet 

MS4 Maintenance 
Traditional municipal storm drain systems were designed to quickly collect and convey runoff to 
receiving waters.  The purpose of catch basin, inlet, and storm drain cleanouts is to prevent 
blockages, flooding, and reduce pollution. 
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Fine particles and pollutants from run-on, atmospheric deposition, vehicle emissions, breakup of 
street surface materials, littering, and sanding can accumulate along the curbs of roads in 
between rainfall events.  This results in the accumulation of pollutants such as sediment, 
nutrients, metals, hydrocarbons, bacteria, pesticides, trash and other toxic chemicals.  Storm 
drain maintenance is often the last opportunity to remove pollutants before they enter the 
storm drain system.  Because they effectively trap solids, they need to be cleaned out 
periodically to prevent those materials from being transported by high stormwater flows. By 
doing so the MS4 will prevent trash and litter from ultimately becoming sources of marine 
debris, which is any man-made, solid material that enters waterways either directly or 
indirectly. 

The permit includes a priority ranking approach for catch basins so that municipal resources are 
directed to the areas and structures that generate the most pollutants.  A priority ranking 
system is required because some catch basins will accumulate pollutants faster than others 
based on the nature of the drainage area and whether controls are present upstream of the 
catch basin.  Catch basins with the highest accumulations will need to be cleaned more often 
than those with low accumulations.  The permit language also includes a requirement that 
triggers catch basin cleaning when a catch basin is one-third full. 

Proper storm drain system cleanout includes vacuuming or manually removing debris from 
catch basins; vacuuming or flushing pipes to increase capacity and remove clogs; removing 
sediment, debris, and overgrown vegetation from open channels; and repairing structures to 
ensure the integrity of the drainage system.  It is important to conduct regular inspections of all 
storm sewer infrastructure and perform maintenance as necessary.  Though these activities are 
intended to ensure that the sewer system is properly maintained and that any accumulated 
pollutants are removed prior to discharge, if not properly executed, cleanout activities can 
result in pollutant discharges.  In selecting maintenance practices, the permittee must carefully 
evaluate each with an eye towards stormwater pollution potential to minimize unintended 
pollutant discharges, such as the use of flushing storm drain pipes to remove debris without 
recapturing the debris further down the pipe. 

The materials removed from catch basins may not reenter the MS4.  The material must be 
dewatered in a contained area and the water treated with an appropriate and approved control 
measure or discharged to the sanitary sewer.  The solid material will need to be stored and 
disposed of properly to avoid discharge during a storm event.  Some materials removed from 
storm drains and open channels may require special handling and disposal, and may not be 
authorized to be disposed of in a landfill. 

Street Sweeping and Cleaning 
Street and parking lot sweeping is a practice that most municipalities initially conducted for 
aesthetic purposes.  However, the water quality benefits are now widely recognized.  Street 
sweeping also prevents particulate matter associated with road dust from accumulating on 
public streets and washing into storm drains. 

The permit language addresses a number of important factors that impact the effectiveness of a 
street sweeping program.  The first factor is the type of equipment used; the permit language 
stipulates that when equipment needs to be replaced, high-performance sweepers are purchased 
preferentially. Street sweeping has traditionally been more effective at removing large-sized 
particles, but new equipment has been developed to remove smaller, fine-grained particles.  
Mechanical sweepers (broom-type) are usually the least expensive and are better suited to pick up 
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large-grained sediment.  Vacuum and regenerative air sweepers are better at removing fine-
grained sediment particles, but they are more expensive.  Removal efficiency can be improved 
through tandem sweeping (i.e., two sweepers sweeping the same route, with one following the 
other to pick up missed material), or if the street sweeper makes multiple passes on a street. 

The second factor influencing street sweeping effectiveness is the way in which the equipment 
is operated; the permit specifies that equipment be operated according to the manufacturers' 
operating instructions by operators who have been trained to sweep in accordance with the 
Permit Requirements in order to protect water quality. 

The third determining factor is the degree to which parked cars block sweeper access to the curb; 
one of the best ways to ensure access to the curb is to establish parking restrictions based on 
sweeping schedules and to inform residents of the schedule so they can voluntarily move their 
cars.  The permit requires that the permittee institute parking restrictions and/or a public 
outreach campaign requesting that cars be parked elsewhere to accommodate sweeping 
schedules. 

Because not all streets are suitable for sweeping (e.g., those that don't have a curb and gutter), 
source controls can be used in place of sweeping in those areas. 

The permittee is required to maintain documentation of sweeping events and characterize the 
quantity and composition of pollutants removed from roadways.  Street sweeping data are 
relatively easy to track and maintain, so the permit includes requirements for reporting and 
assessment of the effectiveness of the sweeping activities based on equipment used, miles 
swept, and the amount of materials collected. 

The street sweeping material may not reenter the MS4.  The material must be dewatered in a 
contained area and the water treated with an appropriate and approved control measure or 
discharged to the sanitary sewer.  The solid material will need to be stored and disposed of 
properly to avoid discharge during a storm event.  Some materials may require special handling 
and disposal, and my not be authorized to be disposed of in a landfill. 

Recommendations for the Permit Writer 

MS4 Maintenance 
MS4s should have a specific schedule to clean out their storm drains since it will ensure that the 
debris that is trapped in the system will not move into waterbodies and ultimately become marine 
debris in the ocean. For additional information to include on marine debris go to the EPA's Marine 
Debris website (www.epa.gov/owow/oceans/debris). 

The frequency and timing of visual assessments and cleaning of storm drains and open channels can 
be tailored to local climate conditions. For example, one approach would be to require that visual 
observations and cleanings be conducted before the start of the wet season or before spring 
snowmelt. 

The permitting authority should review and approve dewatering and disposal methods for materials 
removed from catch basins. 

Catch basin labeling is believed to be an effective mechanism for educating residents since it 
involves a direct reminder that that water or other materials which flow into storm drains is not 
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treated in any way, but instead drains directly to nearby waterways.  There are many methods for 
labeling catch basins and the permit writer should work with the permittee to determine the most 
feasible and cost effective method of delivering the “drains to stream” message. 

Street Sweeping and Cleaning 
Street sweeping frequency and timing can be based on climate conditions and seasonal variation in 
pollution loading.  For example, in cold climates where sand is used for winter road maintenance, the 
permit language could specify increased sweeping during the winter and prior to the spring snowmelt. 
In areas with a rainy season, sweeping might be timed to occur before the rainy season starts. 

In the fall, sweepers can be used to pick up leaves, as they can contribute 25 percent of nutrient 
loadings in catch basins.  If more substantial piles of leaves are found in the community during the 
fall, street sweeping activities should be coordinated with leaf pick-up.  Equally important is an early 
spring sweeping before rains begin to pick up sand, de-icing material, and winter debris.  More 
frequent sweeping may reduce the need for catch basin cleaning. 

The prioritization of sweeping activities (high, medium, low) should be based on standard categories 
that are based on traffic frequencies and used to determine service levels for the roadways.  The 
example provided in the permit language is based on specific information for the location. 

The permitting authority should review and approve dewatering and disposal methods for street 
sweeping material. 

6.5 Flood Management 
 

Example Permit Provision 
6.5.1 Flood Management Projects – Within [insert deadline, such as two years] of permit 

issuance, the permittee must develop and implement a process to assess the water 
quality impacts in the design of all new flood management projects that are 
associated with the permittee or that discharge to the MS4. This process must 
include consideration of controls that can be used to minimize the impacts to site 
water quality and hydrology while still meeting the project objectives. Beginning 
[insert deadline, such as three years] from date of permit issuance, the permittee 
must assess at least [insert number of projects to be evaluated, such as two] existing 
flood management projects per year to determine whether changes or additions 
should be made to improve water quality. 24  A description of this process must be 
included in the SWMP document. 

 

                                                                 
24 Eastern Washington Phase II MS4 Permit (www.ecy.wa.gov/programs/wq/stormwater/municipal/phaseiiEwa/ 
MODIFIEDpermitDOCS/EWpermitMODsigned.pdf) 
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Example Permit Requirement Rationale for the Fact Sheet 
This permit requires that existing flood management projects be prioritized and a set number be 
evaluated to identify opportunities for water quality retrofits. This is because the focus of 
stormwater management in the past had been to control flooding and mitigate property 
damage, with less emphasis on water quality protection.  These structures may handle a 
significant amount of stormwater and therefore offer an opportunity to modify their design to 
include water quality features for less than the cost of building new controls.  This requirement 
applies not only to new flood control projects, but also to existing structures. 

6.6 Pesticide, Herbicide, and Fertilizer Application and Management 
 

Example Permit Provision 
6.6.1 Landscape maintenance 

a. The permittee must evaluate the materials used and activities performed on 
public spaces such as parks, schools, golf courses, easements, public rights of 
way, and other open spaces for pollution prevention opportunities.  
Maintenance activities for the turf landscaped portions of these can include 
mowing, fertilization, pesticide application, irrigation, etc.  Typical pollutants 
include sediment, nutrients, hydrocarbons, pesticides, herbicides and organic 
debris. 

b. The permittee must implement the following practices to minimize landscaping-
related pollutant generation: 

1. Educational activities, permits, certifications, and other measures for 
municipal applicators and distributors. 

2. Integrated pest management measures that rely on non-chemical solutions, 
including 

 Use of native plants, xeriscaping in arid/semi-arid regions (reduces water 
usage and fertilization) 

 Keeping clippings and leaves away from waterways and out of the street 
using mulching, composting, or landfilling 

 Limiting application of pesticides and fertilizers if precipitation is 
forecasted within 24 hours or as specified in label instructions 

 Limiting or replacing pesticide use (e.g., manual weed and insect 
removal) 

 Limiting or eliminating the use of fertilizers, or, if necessary, prohibiting 
application within 5 feet of pavement, 25 feet of a storm drain inlet, or 
50 feet of a waterbody 

 Reducing mowing of grass to allow for greater pollutant removal, but 
not jeopardizing motorist safety 

3. Schedules for chemical application that minimize the discharge of such 
constituents due to irrigation and expected precipitation. 
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4. The collection and proper disposal of unused pesticides, herbicides, and 
fertilizers.25 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
The permit focuses on requiring source controls to reduce the amount of chemicals used.  The 
permit specifies the use of integrated pest management, selection of native vegetation that is 
naturally adapted to local conditions and therefore requires fewer chemical and water inputs, 
reducing exposure of the chemicals to water by scheduling application according to weather 
forecasts and plant needs, and ensuring that municipal employees who are responsible for 
storing and handling these materials are educated about their use, disposal, and possible 
impacts. 

Recommendations for the Permit Writer 

EPA is currently developing a general permit to control discharges from the application of pesticides 
to or over, including near, waters of the U.S.  EPA is working closely with state NPDES and pesticide 
control authorities, the regulated community, and environmental organizations to develop its 
permit that will be required for such discharges beginning in April 2011. It is important to note that 
some of the permit language in this section may need to be altered to be consistent with the 
pesticide permit once it is finalized. For up-to-date information, go to EPA’s website 
(www.epa.gov/npdes/agriculture). 

6.7 Training and Education 
 

Example Permit Provision 
6.7.1 Employee Training Requirements –  Permittees must develop an annual employee 

training program for appropriate employees involved in implementing pollution 
prevention and good housekeeping practices in the preceding Parts.  All new hires 
must receive training within the first year of their hire date. This annual training 
must include a general stormwater education component, any new technologies, 
operations, or responsibilities that arise during the year, and the Permit 
Requirements that apply to the staff being trained.  A description of the program 
must be maintained for review by the permitting authority.  The permittee must also 
identify and track all personnel requiring training and records must be maintained. 
Training must begin [insert deadline] from the effective date of permit authorization. 

 

 

                                                                 
25 San Diego Phase I MS4 Permit (CAS0108758) (www.swrcb.ca.gov/rwqcb9/water_issues/programs/stormwater/ 
docs/oc_permit/updates_8_13_09/R9-2009-0002_12Aug09.pdf) 
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Example Permit Requirement Rationale for the Fact Sheet 
The regulations found at 40 CFR 122.34(b)(6) specifically requires that the permittee develop a 
“training component” that trains employees “to prevent and reduce stormwater pollution from 
activities such as park and open space maintenance, fleet and building maintenance, new 
construction and land disturbances, and storm water system maintenance.”  This permit 
requires employee training for existing and new employees who are involved in performing 
pollution prevention and good housekeeping practices.  All training must include a general 
stormwater educational component, including an overview of the requirements with which the 
municipality needs to comply.  The permittee is responsible for identifying which staff must 
attend trainings based on the applicability of the topics listed, and they are required to conduct 
refresher training on an annual basis. 

Recommendations for the Permit Writer 

The topics included in the trainings should take into consideration the types of activities in which the 
municipality engages and the extent to which such activities are performed in-house or contracted. 

6.8 Contractor Requirements and Oversight 
 

Example Permit Provision 
6.8.1 Requirements for Contractors: 

a. Any contractors hired by the permittee to perform municipal maintenance 
activities must be contractually required to comply with all of the stormwater 
control measures, good housekeeping practices, and facility-specific stormwater 
management SOPs described above. 

b. The permittee must provide oversight of contractor activities to ensure that 
contractors are using appropriate control measures and SOPs.  Oversight 
procedures must be described in the SWMP document. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
Many municipalities use third-party contractors to conduct municipal maintenance activities in 
lieu of using municipal employees.  Contractors performing activities that can affect stormwater 
quality must be held to the same standards as the permittee.  Not only must these expectations 
be defined in contracts between the permittee and its contractors, but the permittee is 
responsible for ensuring, through contractually-required documentation or periodic site visits, 
that contractors are using stormwater controls and following standard operating procedures. 
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CHAPTER 7: INDUSTRIAL STORMWATER SOURCES 

Introduction 
Phase I MS4 permittees are required to develop and implement an 
inspection and oversight program to monitor and control pollutants 
in stormwater discharges to the MS4 from industrial facilities.  
Regulations addressing industrial stormwater management in Phase 
I MS4 permits is found at 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 
40 CFR 122.26(d)(2)(iv).  Requirements to regulate the stormwater 
discharges from commercial facilities are found at 40 CFR 
122.26(d)(2)(iv)(A). 

This program component typically applies only to Phase I MS4 
permittees as Phase II federal regulations (40 CFR 122.34(b)) do not 
specifically address stormwater discharges from industrial facilities 
and commercial businesses (other than as part of the education and outreach program). However, EPA 
recommends that permit writers consider including requirements pertaining to stormwater discharges 
to the MS4 from industrial sources in Phase II permits to further reduce stormwater pollutants from the 
MS4. 

Phase I MS4 regulations specify that several key elements be included in Phase I MS4 stormwater 
management programs. These elements include: adequate legal authority to require compliance and 
inspect sites, inspection of priority industrial and commercial facilities, establishing control measure 
requirements for facilities that may pose a threat to water quality, and enforcing stormwater 
requirements. In order to implement these requirements, MS4 permits require the development of an 
inventory of facilities and prioritization protocol and adequate staff training to ensure proper inspection 
and enforcement of requirements. 

7.1 Facility Inventory 
 

Example Permit Provision 
7.1.1 Source Identification 

a. The permittee must continue to maintain an inventory of all industrial and 
commercial sites/sources within its jurisdiction (regardless of ownership) that 
could discharge pollutants in stormwater to the MS4.  The inventory must be 
updated [insert frequency, e.g. annually] and available for review by the 
permitting authority upon request. 

b. The inventory must include the following minimum information for each 
industrial and commercial site/source: 

1. Name 

Included Concepts

► Facility inventory 

► Industrial facility 
stormwater control 
measures 

► Industrial and commercial 
facility inspections 

► Staff training 
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2. Address 

3. Physical location of storm drain receiving discharge 

4. Name of receiving water 

5. Pollutants potentially generated by the site/source 

6. Identification of whether the site/source is (1) tributary to an impaired 
water body segment (i.e., whether it is listed under Section 303(d) of the 
Clean Water Act) and (2) whether it generates pollutants for which the 
water body segment is impaired 

7. A narrative description including standard industrial classification (SIC) 
codes, which best reflects the principal products or services provided by 
each facility. 

The use of a geolocational database system is highly recommended. 

c. At a minimum, the following sites/sources must be included in the inventory: 

1. Commercial Sites/Sources: 

[insert commercial sources that are a priority such as 

 Airplane repair, maintenance, fueling, or cleaning 

 Animal facilities 

 Automobile and other vehicle body repair or painting 

 Automobile (or other vehicle) parking lots and storage facilities 

 Automobile repair, maintenance, fueling, or cleaning 

 Boat repair, maintenance, fueling, or cleaning 

 Building material retailers and storage 

 Cement mixing or cutting 

 Eating or drinking establishments (e.g., restaurants), including food 
markets 

 Equipment repair, maintenance, fueling, or cleaning 

 Golf courses, parks and other recreational areas/facilities 

 Landscaping 

 Marinas 

 Masonry 

 Mobile automobile or other vehicle washing 

 Mobile carpet, drape or furniture cleaning 

 Nurseries and greenhouses 

 Painting and coating 

 Pest control services 

 Pool and fountain cleaning 

 Portable sanitary services 
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 Power washing services 

 Retail or wholesale fueling] 

2. Industrial Sites/Sources: 

 Industrial Facilities, as defined at 40 CFR § 122.26(b)(14), including those 
subject to the Multi Sector General Permit or individual NPDES permit 

 Facilities subject to Title III of the Superfund Amendments and 
Reauthorization Act (SARA) 

 Hazardous waste treatment, disposal, storage and recovery facilities 

3. All other commercial or industrial sites/sources tributary to an impaired 
water body segment, where the site/source generates pollutants for which 
the water body segment is impaired 

4. All other commercial or industrial sites/sources that the permittee 
determines may contribute a significant pollutant load to the MS426 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
The permit requires the permittee to develop an inventory of all potential commercial and 
industrial sites/sources that could contribute pollutants to the MS4.  A list of specific 
commercial and industrial sites/sources is included in the permit, and additional sites/sources 
can be added if they are likely to discharge a pollutant of concern to an impaired waterbody or 
they are contributing a significant pollutant load to the MS4. 

The inventory information will provide the permittee with information on potential pollutant 
sources that contribute to its MS4 system, and at what locations in the system into which they 
discharge.  This information will also allow the permittee to prioritize inspections and tailor 
education and outreach efforts, which will best assist the facility in implementing appropriate 
pollution prevention practices or other on-site stormwater controls. In addition, the inventory 
data will allow the permittee to determine whether the facilities may discharge pollutants of 
concern into impaired waters.  Finally, the information contained in the inventory will enable 
permittees to characterize these facilities and prioritize them based on their potential impact on 
stormwater quality.  By prioritizing facilities in such a manner, the permittee may then establish 
a targeted approach towards conducting inspections (see Part 7.3 for a discussion of inspection 
frequency). 

In addition, data from NPDES pretreatment programs within the MS4 boundary on significant 
industrial users (SIUs) could also be used to identify and prioritize the industrial sites in the 
stormwater program. 

                                                                 
26San Diego MS4 Permit (www.swrcb.ca.gov/rwqcb9/water_issues/programs/stormwater/docs/sd_permit/ 
r9_2007_0001/2007_0001final.pdf), with modifications. 
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Recommendations for the Permit Writer 

The example permit provision lists specific commercial and industrial sources to be included in the 
inventory, but permit writers should customize this list to meet specific issues in their area.  For 
example, some permittees may have large industrial areas with few commercial businesses, while 
others may have a large number of restaurants and retail businesses but no industrial facilities at all. 
Other permittees may have had past water quality problems at certain types of commercial or 
industrial sites, in which case such facilities should be included in their inventories. 

7.2 Industrial Facility Stormwater Control Measures 
 

Example Permit Provision 
7.2.1 The permittee must require industrial and commercial facilities included in the Part 

7.1 inventory to select, install, implement, and maintain stormwater control 
measures. At a minimum, these control measures must: 

a. Minimize Exposure – Industrial/commercial facilities must minimize the 
exposure of manufacturing, processing, and material storage areas (including 
loading and unloading, storage, disposal, cleaning, maintenance, and fueling 
operations) to rain, snow, snowmelt, and runoff by either locating these 
industrial materials and activities inside or protecting them with storm resistant 
coverings (although significant enlargement of impervious surface area is not 
recommended).  The facilities must consider, where appropriate: 

1. Using grading, berming, or curbing to prevent runoff of contaminated flows 
and divert run-on away from these areas 

2. Locating materials, equipment, and activities so that leaks are contained in 
existing containment and diversion systems (confine the storage of leaky or 
leak-prone vehicles and equipment awaiting maintenance to protected 
areas) 

3. Cleaning up spills and leaks promptly using dry methods (e.g., absorbents) to 
prevent the discharge of pollutants 

4. Using drip pans and absorbents under or around leaky vehicles and 
equipment or store indoors where feasible 

5. Using spill/overflow protection equipment 

6. Draining fluids from equipment and vehicles prior to on-site storage or 
disposal 

7. Performing all cleaning operations indoors, under cover, or in bermed areas 
that prevent runoff and run-on and also that capture any overspray 

8. Ensuring that all wash water drains to a proper collection system (i.e., not 
the stormwater drainage system) 

b. Follow Good Housekeeping Practices – Industrial/commercial facilities must 
keep clean all exposed areas that are potential sources of pollutants, using such 
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measures as sweeping at regular intervals, keeping materials orderly and 
labeled, and storing materials in appropriate containers. 

c. Conduct Maintenance – Industrial/commercial facilities must regularly inspect, 
test, maintain, and repair all industrial equipment and systems to avoid 
situations that may result in leaks, spills, and other releases of pollutants in 
stormwater discharged to receiving waters. 

d. Implement Spill Prevention and Response Procedures – Industrial/commercial 
facilities must minimize the potential for leaks, spills and other releases that may 
be exposed to stormwater and develop plans for effective response to such spills 
if or when they occur. At a minimum, the facilities must implement: 

1. Procedures for plainly labeling containers (e.g., “Used Oil,” “Spent Solvents,” 
“Fertilizers and Pesticides,”) that could be susceptible to spillage or leakage 
to encourage proper handling and facilitate rapid response if spills or leaks 
occur 

2. Preventative measures such as barriers between material storage and traffic 
areas, secondary containment provisions, and procedures for material 
storage and handling 

3. Procedures for expeditiously stopping, containing, and cleaning up leaks, 
spills, and other releases. Employees who may cause, detect, or respond to a 
spill or leak must be trained in these procedures and have necessary spill 
response equipment available. 

4. Procedures for notification of appropriate facility personnel, emergency 
response agencies, and regulatory agencies [Insert appropriate contacts for 
reporting] 

e. Implement Erosion and Sediment Controls – Industrial/commercial facilities 
must stabilize exposed areas and contain runoff using structural and/or non-
structural control measures to minimize onsite erosion and sedimentation, and 
the resulting discharge of pollutants. 

f. Manage Runoff – Industrial/commercial facilities must divert, infiltrate, reuse, 
contain, or otherwise reduce stormwater runoff, to minimize pollutants in 
discharges. 

g. Address Salt Storage Piles or Piles Containing Salt – Industrial/commercial 
facilities must enclose or cover storage piles of salt, or piles containing salt, used 
for deicing or other commercial or industrial purposes, including maintenance of 
paved surfaces. If a permanent storage structure is required but does not exist, 
one must be built within [insert timeframe], and seasonal tarping must be used 
as an interim control until the permanent structure is completed. Facilities must 
implement appropriate measures (e.g., good housekeeping, diversions, 
containment) to minimize exposure resulting from adding to or removing 
materials from the pile. Piles do not need to be enclosed or covered if 
stormwater runoff from the piles is not discharged or if discharges from the piles 
are authorized under another NPDES permit. 

h. Conduct Employee Training – All facility employees who work in areas where 
industrial materials or activities are exposed to stormwater, or who are 
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responsible for implementing activities necessary to manage stormwater must 
be trained. Training must be conducted [insert frequency, e.g. at least annually]. 

i. Address Non-Stormwater Discharges – Industrial/commercial facilities must 
eliminate non-stormwater discharges not authorized by an applicable NPDES 
permit. 

j. Control Waste, Garbage and Floatable Debris – Facilities must ensure that waste, 
garbage, and floatable debris are not discharged to receiving waters by keeping 
exposed areas free of such materials or by intercepting them before they are 
discharged. 

k. Control Dust Generation and Vehicle Tracking of Industrial Materials – 
Industrial/commercial facilities must minimize generation of dust and off-site 
tracking of raw, final, or waste materials.27 

7.2.2 Within the [insert deadline, e.g. first two years of permit term], the permittee must 
notify the owner/operator of each industrial and commercial site/source of the 
stormwater requirements for control measures in Part 7.2.1. 

7.2.3 As necessary to minimize any pollutants causing the applicable receiving waterbody 
to be listed as impaired, the permittee must require implementation of additional 
controls for industrial and commercial sites/sources that are tributary to the 
impaired water body segments and that are likely to generate such impairment 
pollutants.28 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
The permittee is required to ensure that the minimum control measures are implemented, as 
applicable, at every industrial/commercial facility included in its inventory.  The minimum 
measures outlined, when properly selected, designed and implemented, promote prevention 
and source control, before treatment. 

The control measures in this permit are consistent with the control measure requirements 
found in EPA’s 2008 Multi-Sector General Permit (MSGP) for stormwater discharges from 
industrial activities. The permit writer should ensure that these requirements are consistent 
with the State’s industrial stormwater permit.  The control measures in this permit describe 
specific activities that the permittee must require industrial facilities and commercial sites to 
implement to minimize stormwater pollution. Another control measure is simply preventing 
pollutants from coming into contact with precipitation in the first place since this will ensure 
they are not carried into nearby waterways.  General good housekeeping and maintenance 
procedures are also required.  Additional control measures address spill prevention and 
response, erosion and sediment controls, managing runoff, and controlling discharges from salt 
storage piles. 

                                                                 
27 2008 MSGP (Section 2) (www.epa.gov/npdes/pubs/msgp2008_finalpermit.pdf), with modifications 
28 San Diego MS4 Permit (www.swrcb.ca.gov/rwqcb9/water_issues/programs/stormwater/docs/sd_permit/ 
r9_2007_0001/2007_0001final.pdf), with modifications 
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The control measures must also include employee training, controlling non-stormwater 
discharges, addressing waste, garbage and floatable debris, and addressing dust generation and 
vehicle tracking.29 

The permittee is required to notify industrial and commercial sites of the control measure 
requirements and their responsibility to implement and comply with the requirements. 

Facilities that discharge into impaired waterbodies may be required to implement additional 
controls as necessary to prevent the discharge of the associated pollutants of concern. 

7.3 Industrial and Commercial Facility Inspections 
 

Example Permit Provision 
7.3.1 Industrial and Commercial Site Inspection Program 

a. The permittee must continue to implement a program to inspect all commercial 
and industrial facilities included in its Part 7.1(a) inventory. The permittee must 
describe how this will occur in the SWMP. 

b. The inspection program must: 

1. Prioritize all facilities into high, medium, and low categories on the basis of 
the potential for water quality impact using criteria such as pollutant sources 
on site, pollutants of concern, proximity to a water body, and violation 
history of the facility.  The different priority categories will be assigned 
different inspection frequencies, with the highest priority facilities receiving 
more frequent inspections.  Describe the process for prioritizing inspections 
and frequency of inspections.  If any geographical areas are to be targeted 
for inspections due to high potential for stormwater pollution, these areas 
must be listed in the Inspection Plan. 

3. Explain how the priority assigned to any one facility may be modified based 
on the site inspection findings and the facility’s potential to discharge 
pollutants. 

7.3.2 Minimum Inspection Requirements 

a. Inspection Frequency – The permittee is required to conduct inspections at the 
following frequencies, at a minimum: 

1.  Facilities with high potential for water quality impact must be inspected 
[insert frequency, e.g. annually]. 

2.  Facilities with medium potential for water quality impact must be inspected 
at least [insert frequency, e.g. once every three years]. 

3. Facilities with low potential for water quality impact must be inspected at 
least [insert frequency, e.g. once every 5 years]. 
 

                                                                 
29 2008 MSGP Fact Sheet (www.epa.gov/npdes/pubs/msgp2008_finalfs.pdf), with modifications 
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4. Facilities with either a [insert violation type] written violation occurring in 
the previous year must be inspected at least [insert frequency, e.g. annually] 
until compliance is achieved. 

5. For facilities with no exposure of commercial or industrial activities to 
stormwater, no inspections are required. However, the permittee must 
continue to track these facilities for significant change in the exposure of 
their operations to stormwater. 

b. Scope of Inspection – Inspections must at a minimum: 

1. Evaluate the facility’s compliance with the Part 7.2 requirement to select, 
design, install, and implement stormwater control measures. 

2. Conduct a visual observation for evidence of unauthorized discharges, illicit 
connections, and potential discharge of pollutants to stormwater. 

3. Verify whether the facility is required to be authorized under the [insert 
applicable NPDES general industrial stormwater permit], and whether the 
facility has in fact obtained such permit coverage.30 

4. Evaluate the facility’s compliance with any other relevant local stormwater 
requirements. 

c. Documentation Requirements – At a minimum, the permittee must document 
the following for each inspection: 

The inspection date and time; 

The name(s) and signature(s) of the inspector(s); 

1. Weather information and a description of any discharges occurring at the 
time of the inspection; 

2. Any previously unidentified discharges of pollutants from the site; 

3. Any control measures needing maintenance or repairs; 

4. Any failed control measures that need replacement; 

5. Any incidents of noncompliance observed; and 

6. Any additional control measures needed to comply with the Permit 
Requirements. 

d.  Track Inspections – Inspection findings must be tracked to ensure inspections 
are conducted at the frequency specified in Part 7.3.2.b., highlight and 
document the recidivism of noncompliant facilities, and aid follow up and 
enforcement activities. 

7.3.3 Enforcement – The permittee must ensure that all necessary follow up and 
enforcement activities are conducted as necessary to require necessary 
implementation and maintenance of the control measures described in Part 7.2.  
The permittee is required to utilize the approved ERP for all enforcement actions. 

                                                                                                                                                                                                               
30 San Francisco Bay Region Municipal Regional Stormwater NPDES Permit 
(www.swrcb.ca.gov/sanfranciscobay/board_decisions/adopted_orders/2009/R2-2009-0074.pdf), with 
modifications 
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Example Permit Requirement Rationale for the Fact Sheet 
The permittee must design an inspection program that facilitates more frequent inspections of 
the highest priority facilities.  (See 40 CFR 122.26(d)(iv)(C)(1)). This will help maximize use of the 
permittee’s existing inspection resources and ensure that the permittee inspectors are the most 
visible and the most familiar with the facilities with the highest potential for water quality 
impact. 

The permittee must develop a process for prioritizing inspections and designating all facilities in 
the industrial and commercial inventory as either a high, medium or low priority. The 
designation could occur by individual facility or by facility type. The prioritization for individual 
facilities may be adjusted after the first, or any subsequent, inspection (for example, if a facility 
is a high priority facility and the inspection reveals it has little potential for stormwater 
pollution, then the facility could be reprioritized as a low priority facility). 

It is important that inspections be conducted in a thorough and consistent manner in 
accordance with a formal protocol for conducting an inspection.  This protocol should be the 
basis for inspector training as well. Inspections should include a thorough walk-through of the 
facility. 

The documentation of inspections is very important, not only when tracking noncompliance, but 
also to facilitate effective enforcement action when needed.  A timeline of noncompliance and 
subsequent enforcement action is critical when escalating measures to gain compliance.  
Typically, the use of inspection forms facilitates complete and consistent documentation among 
inspectors and over time. 

Recommendations for the Permit Writer 

The permit writer may choose to define what criteria the permittee will use to determine the 
priority of each facility on its inventory.  For example, the Phase I Los Angeles County MS4 permit 
specifies which facilities are Tier 1 and Tier 2 and provides the required inspection frequency for 
each.  The permit writer could also automatically designate certain sets of industries to a certain 
priority category (e.g., all facilities subject to the State’s Industrial General Permit could be 
designated as high priority facilities in the permit).  If the permit does not define what criteria are to 
be used when prioritizing facilities, the permittee should be required to develop this protocol and 
submit it to the permitting authority for review. 

The permit writer should review available industrial and commercial inventories to determine if 
more specific inspection frequencies should be set.  For example, an MS4 with only 10 facilities in 
the inventory could probably inspect those facilities annually. However, an MS4 with over 2,000 
facilities in the inventory may need to set the inspection frequency at a less frequent interval. 
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7.4 Staff Training 
 

Example Permit Provision 
7.4.1 The permittee must ensure that all staff whose primary job duties are implementing 

the industrial stormwater program is trained to conduct facility inspections.  The 
training must cover what is required under this permit in terms of stormwater 
control measures, the requirements of other applicable Industrial Stormwater 
general permits or other related local requirements, the permittee’s site inspection 
and documentation protocols, and enforcement procedures.  Follow-up training 
must be provided every other year to address changes in procedures, techniques, or 
staffing. Permittees must document and maintain records of the training provided 
and the staff trained.31 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
Inspectors responsible for conducting inspections at industrial/commercial facilities must be 
trained on the applicable stormwater requirements for the different types of facilities (i.e., 
industrial, commercial, other).  Training must include a summary of federal, state, and local 
stormwater regulations that may apply to industrial/commercial facilities.  Inspectors must be 
familiar with various types of stormwater control measures commonly used at the types of 
facilities typically found in the MS4 area and must be able to educate facility operators about 
such stormwater control measures. In addition, inspectors must understand and use the 
permittee’s established enforcement response plan (see Chapter 1 of this Guide) to gain 
compliance as necessary.  The inspection staff must be proficient in the enforcement escalation 
procedure and must properly document all enforcement actions accordingly per the ERP. 

 

                                                                 
31 Western Washington Phase I MS4 Permit (www.ecy.wa.gov/programs/wq/stormwater/municipal/phaseIpermit/ 
MODIFIEDpermitDOCS/PhaseIpermitSIGNED.pdf), with modifications 
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CHAPTER 8: MONITORING, EVALUATION, AND REPORTING 

Introduction 
Phase I MS4s are required to conduct discharge characterization, 
field screening and develop a monitoring program. Phase I MS4s are 
also required to conduct an assessment of controls. See 40 CFR 
122.26(d)(1)(iii), (d)(2)(iii), and (d)(2)(v). 

Phase II MS4 regulations allow, but do not specifically require, 
monitoring. Phase II MS4s are required to evaluate program 
compliance, the appropriateness of identified control measures, 
and progress toward achieving identified measurable goals. See 40 
CFR 122.34(g). 

There are many components involved in monitoring and evaluating 
the effectiveness of a municipal stormwater program.  Any 
comprehensive monitoring program should have clear monitoring 
objectives to help determine compliance and water quality impacts. 
Each monitoring program is unique and should be customized to the specific waterbodies, impairments, 
and pollutant sources of the MS4. 

Included Concepts

► Consolidated information 
tracking system 

► Development of a 
comprehensive 
monitoring and 
assessment program 

► Evaluation of overall 
program effectiveness 

► Requirements for annual 
reporting of MS4 activities 

Evaluating the overall effectiveness of the municipal stormwater program should be done using 
information from the monitoring program, progress toward meeting measurable goals, and other 
indicators. Without assessing the effectiveness of the stormwater management program the permittee 
will not know which parts of the program need to be modified to protect and/or improve water quality 
and instead will essentially be operating blindly. Establishing a comprehensive monitoring and 
assessment program will enable the permittee to track progress in complying with permit provisions and 
implementing a program to protect water quality. 

8.1 Consolidated Information Tracking System 
 

Example Permit Provision 
8.1.1 Within the first [insert time frame which corresponds to the development of the 

monitoring program e.g. first two years of permit], the permittee must develop a 
tracking system to track the information required in the permit as well as the 
information required to be reported in the annual report (see Part 8.4). 
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Example Permit Requirement Rationale for the Fact Sheet 
An important part of any municipal stormwater program is to document and track information 
on activities the permittee undertakes to comply with the Permit Requirements.  Tracking 
should be integrated into each of the minimum measures.  For example, tracking the location of 
illicit discharges may indicate that a specific area has a high incidence of motor oil being 
dumped into storm drains. Investigations may reveal that homeowners are changing the motor 
oil in their cars, but not properly disposing it.  Therefore, the permittee will need to educate the 
homeowners in that area regarding proper disposal. 

The permittee must develop a tracking system to monitor implementation of its various 
programs in order to document the permittee’s compliance with its Permit Requirements, such 
as the number of construction sites and industrial facilities inspected.  In addition, the tracking 
system will allow the permitee to monitor the compliance status of those entities within its 
jurisdiction, such as construction sites and industrial facilities, and to ensure compliance of 
municipally-owned and operated facilities. 

Any tracking system should be coordinated with the monitoring and evaluation programs 
developed by the permittee.  Ideally, a monitoring and evaluation program will link the 
“actions” (e.g., the inspections, maintenance, education and other activities the permittee 
implements) with the “results” (e.g., water quality monitoring data, improvements in 
environmental indicators) of the monitoring program. 

In addition, adequate tracking is necessary to generate and provide reports of program progress 
not only to the permitting authority, but to a permittee’s internal management for planning and 
funding purposes.  Ideally, a MS4 permittee will have at least one person in charge of overall 
coordination, including tracking.  While many departments or agencies might implement various 
stormwater program components, it is helpful for a single person or department to gather and 
analyze applicable data.  This can be accomplished in a number of ways and will vary based on 
existing data tracking mechanisms used by a permittee, the data being captured and the reporting 
requirements the permittee must comply with.  Ideally, the program would have a database 
accessible by all parties which specifies the required data.  Lacking this, the permittee will need to 
coordinate all responsible parties.  The permittee will need to ensure that responsible parties 
“mine” all data necessary to adequately represent the program and permit compliance, and 
specify adequate internal reporting deadlines to guarantee that the data is available in a timely 
manner for program planning, effectiveness assessments and permit reporting.  Some permittees 
create reporting forms for program component managers to complete and submit by internal 
deadlines.  Regardless of how the permittee coordinates the effort internally, without adequate 
tracking of data the permittees will not be able to submit annual reports to the permitting 
authority that provide the necessary information to determine permit compliance. 

Recommendations for the Permit Writer 

To assist the permittee in ensuring appropriate data is gathered and analyzed, the permitting 
authority should be very clear regarding annual reporting requirements. In addition, the text for this 
section should be tailored depending on the permittee.  For example, some permittees may be able 
to develop a GIS-based system complete with the option to upload pictures and inspection reports 
versus a spreadsheet.  In the text provided either system would meet the requirements, but more 
detailed information can be obtained with the GIS-based system. 
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8.2 Development of a Comprehensive Monitoring & Assessment 
Program 

 

Example Permit Provision 
8.2.1 The permittee must continue to implement, and revise as necessary, a 

comprehensive monitoring and assessment program.  A description of this program 
must be included in the SWMP document.  The monitoring and assessment program 
must be designed to meet the following objectives: 

a. Assess compliance with this permit; 

b. Measure the effectiveness of the permittee’s stormwater management 
program; 

c.  Assess the chemical, physical, and biological impacts to receiving waters 
resulting from stormwater discharges; 

d. Characterize stormwater discharges; 

e. Identify sources of specific pollutants; 

f.  Detect and eliminate illicit discharges and illegal connections to the MS4; and 

g. Assess the overall health and evaluate long-term trends in receiving water 
quality. 

 

NOTE: Because monitoring programs and requirements are very specific to the MS4 and 
local water quality impairments, permit writers are directed to the “Recommendations to 
the Permit Writer” section below for examples of comprehensive monitoring program 
Permit Requirements. 

Example Permit Requirement Rationale for the Fact Sheet 
Without clear monitoring objectives and a detailed monitoring plan, it will be difficult for 
permittees and permitting authorities to evaluate the effectiveness of the municipal stormwater 
program. 

There are numerous factors that should be examined while setting up the water quality 
monitoring portion of the comprehensive program.  Understanding and considering climatic 
conditions such as precipitation patterns, temperature, and seasonal variations will ensure the 
study design will collect data that are representative of typical storms in the area and that 
sampling occurs during times of the year when it is most logical to do so.  Acknowledging the 
different types of land uses within the area will also help the permittee to prioritize monitoring 
efforts based on the areas most likely to be impacted by stormwater.  The type of waterbody 
monitored must also be considered when selecting sampling locations since pollutants behave 
differently depending on the environment thereby impacting sampling protocols.  For example, 
sampling in a freshwater lake involves different protocols than monitoring in a tidally influenced 
river or a first order stream.  Waterbody type can also influence the data results and conclusions 
(e.g. freshwater wetlands typically have high denitrification rates that will likely impact the 
results of nitrate sampling). 

Chapter 8: Monitoring, Evaluation, and Reporting 97

RB-AR53551



MS4 Permit Improvement Guide 

Selection of specific sampling locations is also very important.  If particular sites are of concern, 
then monitoring both above and below the sites to figure out their contributions to the overall 
water quality issues may make sense.  Also, the actual location in the waterbody is important to 
specify for consistency.  For example, should samples be taken close to the stream bank or in 
the center of the waterbody, in riffles or pools?  The answers to these questions, of course, 
depend on the goals of the monitoring and the constituents (biological, chemical, hydrological) 
being examined. 

In addition, the number and frequency of samples collected and stream assessments performed 
will determine how robust the data will be (see page 287 in National Research Council’s Report 
Urban Stormwater Management in the United States (2009) available at 
www.epa.gov/npdes/pubs/nrc_stormwaterreport.pdf).  Monitoring may or may not be tied to 
specific wet weather events (i.e. within 72 hours after a rainfall event).  A combination of 
specific wet weather samples and dry weather samples may be appropriate. 

Establishing objectives with associated indicators (environmental or administrative) for each 
minimum measure can help put each component into perspective when considering the overall 
program. Indicators are one way to evaluate the success of the program from the overall 
program level. Developing standard environmental indicators is a critical step to evaluate the 
SWMP.  Permittees need practical tools, such as these indicators, in order to determine if their 
stormwater programs are working, and that help elucidate where additional efforts may be 
most critical. Environmental indicators should be selected based on the type 
(estuarine/freshwater/brackish) and condition (impaired/non-impaired) of the waterbody to 
which stormwater is discharged as well as the intended use of the area where the stormwater is 
discharged (source water protection area, etc.). 

In addition, permittees should document certain administrative efforts associated with 
developing and implementing their SWMPs.  In this context ‘administrative’ is considered quite 
broad, including such things as control measures, inspection programs, policies and rules, MS4 
system scope and condition, educational efforts and any other variable or outcome that could 
reflect on the quality of a stormwater program other than the actual environmental quality 
outcomes, which are covered under ‘Environmental Indicators’. 

Good administrative indicators are numerous, and good suites of indicators will vary from one 
community to another.  More information can be obtained on each of the environmental and 
administrative indicators listed by going to the Stormwater Manager’s Resource Center 
(www.stormwatercenter.net) and selecting “Monitor/Assess” on the left navigation bar. 

Several protocols have been developed to assess the effectiveness of stormwater control 
measures: 

 Guidance for Evaluating Emerging Stormwater Treatment Technologies, Technology 
Assessment Protocol - Ecology (TAPE) www.ecy.wa.gov/biblio/0210037.html .  This 
guidance document′s primary purpose is to establish a testing protocol and process for 
evaluating and reporting on the performance and appropriate uses of emerging 
stormwater treatment technologies. 

 Technology Acceptance Reciprocity Partnership (TARP) Protocol for Stormwater Best 
Management Practice Demonstrations www.dep.state.pa.us/dep/deputate/ 
pollprev/techservices/tarp/pdffiles/Tier2protocol.pdf . The purpose of the TARP 
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Protocol is to provide a uniform method for demonstrating stormwater technologies 
and developing test quality assurance (QA) plans for certification or verification of 
performance claims. 

 BMP Performance Verification Checklist. This is a tool that helps permittees provide a 
consistent set of questions for applicants proposing to use manufactured and 
proprietary BMP.  It is available as Tool # 8 of the Center for Watershed Protection’s 
Managing Stormwater in Your Community.  The checklist is accompanied by an 
explanation and instructions for using the checklist, technical appendices, and a matrix 
that compares existing verification protocols, such as TARP and TAPE. 

Additional monitoring resources include: 

 CWP, 2008, Monitoring to Demonstrate Environmental Results: Guidance to Develop 
Local Stormwater Monitoring Studies Using Six Example Study Designs (www.cwp.org) 

 Geosyntec Consultants and Wright Water Engineers, 2009, Urban Stormwater BMP 
Performance Monitoring, (bmpdatabase.org/MonitoringEval.htm) 

 CASQA, 2007, Municipal Stormwater Program Effectiveness Assessment Guidance 
(www.casqa.org) 

Recommendations for the Permit Writer 

Because of the site-specific nature and variability of these monitoring programs between 
permittees, the detailed requirements should be provided by each permit writer.  For example, the 
Phase I regulations included specific monitoring requirements while the Phase II regulations allow, 
but do not specifically require monitoring. To assist permit writers, several examples of monitoring 
requirements from existing MS4 permits are listed below: 

 Baltimore County, MD Phase I MS4 permit (issued 2005); see the watershed assessment and 
planning requirements (Part II.F) and assessment of controls (Part II.H) 
www.mde.state.md.us/assets/document/sedimentStormwater/MSSPermit/BA%20final%20 
permit.pdf 

 Southern California Regional Bioassessment Monitoring Program (this is a regional monitoring 
program involving coastal counties in Southern California) 
www.socalsmc.org/Docs/SMC-DesignofBioassessmentRegionalMonitoringProgram.pdf 

 San Diego, CA Phase I MS4 Permit (issued 2007); see Receiving Waters and Urban Runoff 
Monitoring and Reporting Program.  
www.waterboards.ca.gov/sandiego/water_issues/programs/stormwater/docs/sd_permit/ 
r9_2007_0001/2007_0001final.pdf 

The permit writer could consider the role of partnerships among the MS4s in establishing and 
implementing the monitoring programs so that any data collected is robust, useful, and meaningful. 
In addition, communities may benefit more by working with local organizations and/or neighboring 
communities who are already collecting similar data.  By doing so resources may be used more 
efficiently and results of testing may be more robust. 
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The permit writer should also require the permittee to assess the effectiveness of the SWMP in 
meeting applicable Permit Requirements.  The sampling protocols developed must support the goals 
of the monitoring program.  The monitoring and assessment program must include water quality 
monitoring as well as an assessment of environmental and administrative indicators.  Along these 
lines, the permit writer could also add requirements such as the ones provided below: 

Water Quality Monitoring 

a. The Permittee must develop a water quality monitoring program that includes [insert 
specific monitoring programs and requirements, such as: 

 Ambient receiving water monitoring, 

 Biological monitoring, 

 Control measure performance monitoring, or 

 Discharge (wet weather) monitoring 

Because the detailed monitoring program requirements are very unique to each MS4, 
the permitting authority should insert here the specific details of the relevant 
monitoring program, such as monitoring type, frequency, location, etc.] 

b. When determining water quality monitoring components, the permittee must 
examine and consider a variety of factors, including, but not limited to: 

 Climatic conditions, including precipitation patterns, temperature, and seasonal 
variations 

 Land uses in the MS4 

 Waterbody type 

c. The permittee must consider and address specific sampling quality assurance/quality 
control protocols, including, but not limited to: 

 Specific chemical constituents (pollutants), biological stream indicators, and physical 
stream indicators that will be monitored to best achieve the purpose of the monitoring 

 Sampling locations 

 Number and frequency of sample collection and assessments 

 Timing of sample collection 

d. The permittee must determine if any similar monitoring is occurring within the MS4 
and if it is logical to link efforts. 

 Environmental Indicators 

 As part of the comprehensive monitoring and assessment program, the permittee must 
identify and track at least [insert number of indicators to be tracked] environmental 
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indicators from each category listed below (physical and hydrologic indicators; biological 
indicators; water quality indicators).  The indicators must be appropriate to assess if the 
SWMP is meeting goals and objectives: 

Physical and hydrological 
indicators 

 Stream widening/ 
downcutting 

 Physical habitat quality 

 Impacted dry weather 
flows 

 Increased flooding 
frequency 

 Stream temperature 
monitoring 

Biological indicators 

 Fish assemblage 
analysis 

 Macro-invertebrate 
assemblage 

 Single species 
indicator 

 Composite indicators 

 Other biological 
indicators 

Water quality indicators 

 Water quality pollutant 
constituent monitoring 

 Toxicity testing 

 Non-point source 
loadings 

 Exceedance frequencies 
of water quality 
standards 

 Sediment contamination 

 Human health criteria 

Administrative indicators 
As part of the comprehensive monitoring and assessment program, the permittee must identify 
and track at least [insert number of indicators to be tracked] administrative indicator from each 
category listed below (social indicators; programmatic indicators; site indicators).  The indicators 
must be appropriate to assess if the SWMP is meeting goals and objectives: 

Social indicators 

 Public attitude surveys 

 Industrial/commercial 
pollution prevention 

 Public involvement and 
monitoring 

 User perception 

Programmatic indicators 

 Number of illicit 
connections identified 
and corrected 

 Number of control 
measures installed, 
inspected, and 
maintained 

 Permitting and 
compliance 

 Growth and 
development 

Site indicators 

 Control measure 
performance 
monitoring 

 Industrial site 
compliance monitoring 

Performance Monitoring of Stormwater Controls 

When monitoring the  performance of stormwater controls, EPA recommends that percent 
removal efficiencies are not calculated and compared since results can be misleading because 
the percentages may be based on differing levels of the influent concentration (see 
cfpub.epa.gov/npdes/stormwater/urbanbmp/bmptopic.cfm#percentremoval for further 
discussion; also see National Research Council’s Report Urban Stormwater Management in the 
United States (2009) available at www.epa.gov/npdes/pubs/nrc_stormwaterreport.pdf). 

Modeling can also be a useful tool to quantify the impacts of municipal stormwater management.  
The following resources provide summaries and reviews of different types of models available to 
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determine existing loading from an MS4 as well as the effects expected from various stormwater 
controls. 

1. USEPA Handbook for Developing Watershed Plans to Restore and Protect Our Waters 
www.epa.gov/nps/watershed_handbook/ 

Chapter 8 of this document focuses on methods for estimating pollutant loads, including the use 
of watershed models.  This chapter provides assistance in selecting and applying watershed 
models to estimate pollutant loads from existing conditions. 

2. USEPA TMDL Model Evaluation and Research Needs 
www.epa.gov/nrmrl/pubs/600r05149/600r05149.htm 

This report documents the review of more than 60 available watershed and receiving water 
models.  It discusses model selection on the basis of model capabilities and provides a series 
of tables rating the capabilities or applicability the models using the categories of TMDL 
endpoints, general land and water features, special land processes, special water processes, 
and application considerations including the selection of appropriate best management 
practices and their water quality impacts.  The document also provides individual fact sheets 
for each reviewed model. 

 

8.3 Evaluation of Overall Program Effectiveness 
 

Example Permit Provision 
8.3.1 Annual Effectiveness Assessment – The annual effectiveness assessment must: 

a. Use the monitoring and assessment data described in Part 8.2 to specifically 
assess the effectiveness of each of the following: 

1. Each significant activity/control measures or type of activity/control 
measure implemented; 

2. Implementation of each major component of the Stormwater Management 
Program (Public Education/Involvement, Illicit Discharges, Construction, 
Post-Construction, Good Housekeeping); and 

3. Implementation of the Stormwater Management Program as a whole. 

b. Identify and use measurable goals, assessment indicators, and assessment 
methods for each of the items listed in Part 8.3.1.a above. 

c. Document the permittee’s compliance with permit conditions. 

8.3.2 Based on the results of the effectiveness assessment, the permittee must annually 
review its activities or control measures to identify modifications and improvements 
needed to maximize SWMP effectiveness, as necessary to achieve compliance with 
this permit.  The permittee must develop and implement a plan and schedule to 
address the identified modifications and improvements.  Municipal activities/control 
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measures that are ineffective or less effective than other comparable municipal 
activities/control measures must be replaced or improved upon by implementation 
of more effective municipal activities/control measures. 

8.3.3 As part of its Annual Reports, the permittee must report on its SWMP effectiveness 
assessment as implemented under Part 8.3.1 above. 

 

 

Example Permit Requirement Rationale for the Fact Sheet 
A key requirement in the stormwater Phase II rule is a report (40 CFR 122.34(g)(3)) that includes 
“the status of compliance with permit conditions, an assessment of the appropriateness of 
identified [control measures] and progress towards achieving identified measurable goals for 
each of the minimum control measures.” This assessment is critical to the stormwater program 
framework which uses the iterative approach of implementing controls, conducting 
assessments, and designating refocused controls leading toward attainment of water quality 
standards. 

Building on the monitoring and assessment program developed in Part 8.2, the permittee must 
conduct an annual effectiveness assessment to assess the effectiveness of significant control 
measures, SWMP components, and the SWMP as a whole. The California Stormwater Quality 
Association’s (CASQA) Municipal Stormwater Program Effectiveness Guidance describes 
strategies and methods for assessing effectiveness, including examples of effectiveness 
assessment for each SWMP program component. The CASQA Effectiveness Guidance is available 
at www.casqa.org for purchase.  A two-hour EPA webcast focusing on the CASQA Guide is also 
available (available at www.epa.gov/npdes/training under “Assessing the Effectiveness of Your 
Municipal Stormwater Program”).  A resources document from the webcast includes a 10 page 
summary of the Guide and example pages from the municipal chapter 
(www.epa.gov/npdes/outreach_files/webcast/jun0408/110961/municipal_resources.pdf). 

The Municipal Stormwater Program Effectiveness Assessment Guidance synthesizes information 
on designing and conducting program effectiveness assessments.  The document also explains 
how to select certain methods based on programmatic outcomes and goals.  The reader is led 
through a series of questions and case studies to demonstrate how proper assessments are 
selected.  Techniques are related to different level of outcomes: level one – documenting 
activities, level two – raising awareness, level 3 – changing behavior, level 4 – reducing loads 
from sources, level 5 – improving runoff quality, and level 6 – protecting receiving water quality.  
The Guide includes fact sheets for all six NPDES program elements, outlining methods and 
techniques for assessing effectiveness of each program. 

Recommendations for the Permit Writer 

Adaptive management is the appropriate process for assessing new opportunities for improving 
program effectiveness in controlling stormwater pollution. The permit writer should require the 
permittee to use adaptive management throughout the permit term to assess options for improving 
controls on stormwater discharges as compared with measurable goals and demonstrated by 
monitoring and assessment protocols. The permit writer should have the permittee monitor and 
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assess the data and analyses required under the permit as well as applicable information from other 
sources in the adaptive management process. 

In addition, the permit writer should have the permittee assess and modify, as necessary, any or all 
existing SWMP components and adopt new or revised SWMP components to optimize reductions in 
stormwater pollutants through an iterative process. This iterative process should include routine 
assessment of the need to further improve water quality and protect beneficial uses, review of 
available technologies and practices to accomplish the needed improvement, and evaluate 
resources available to implement the technologies and practices. 

8.4 Requirements for Annual Reporting of MS4 Activities 
 

Example Permit Provision 
8.4.1 Summary Annual Report - The Permittee must submit annual reports on or before 

[specify deadline, e.g., the anniversary date of this permit] for the reporting period 
[specify the reporting period, e.g., July 1-June 30]. The Permittee must use the 
Summary MS4 Annual Report template in Appendix A to document a summary of 
the past year activities. All of the information required on this form must be 
completed. 

8.4.2 Detailed Annual Report - The Permittee must also submit a detailed annual report 
that addresses, for the activities described in the SWMP document required in Part 
1.1, the following: 

 A summary of past year activities, including where available, specific quantities 
achieved and summaries of enforcement actions.  See Part 8.4.3 for required 
information specific to certain SWMP areas. 

 A description of the effectiveness of each SWMP program component or activity 
(see Part 8.3); and 

 Planned activities and changes for the next reporting period, for each SWMP 
program component or activity. 

 Detailed fiscal analysis described in Part1.4.2. 

8.4.3 [Specify any additional information and/or data pertaining to implementation of 
priority activities the Permitting Authority would like to see in Annual Reports, e.g. a 
list of green roofs (with square footage) installed in the MS4, a summary of water 
quality monitoring data collected for a specific waterbody, etc.] 

The Annual Report must clearly refer to the Permit Requirements, and describe in 
quantifiable terms, the status of activities undertaken to comply with each 
requirement. 
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Example Permit Requirement Rationale for the Fact Sheet 
In general, an annual report must document and summarize implementation of the SWMP 
during the previous year and evaluate program results and describe planned changes towards 
continuous improvement. The annual report also can serve as a “state of the SWMP” report for 
the general public or other stakeholders in the community.  While records are to be kept and 
made available to the public, the annual report is an excellent summary document to provide as 
well. 

Recommendations for the Permit Writer 

EPA recommends using its Summary Annual Report Template (see Appendix A) in this guidance in 
order to obtain summary information about the status of MS4 programs.  In addition to the 
summary annual report template, permittees must also submit a more detailed annual report. 

The permit writer may determine that additional, more detailed, information is needed to 
determine compliance with the Permit Requirements.  Even if these reporting details are not 
required within the permit, the permitting authority and enforcement officials can still request them 
at any time or during a program audit. 

MS4 permits should require permittees to summarize and analyze data concerning the effectiveness 
of the SWMP and submit the analysis to the permitting authority.  For example, the permittees 
should address such questions as: 

 For illicit discharge data, what are the most prevalent sources and pollutants in the illicit 
discharge data, and where are these illicit discharges occurring?  How many illicit discharges 
have been identified, and how many of those have been resolved?  How many outfalls or 
screening points were visually screened, how many had dry weather discharges or flows, at how 
many were field analyses completed and for what parameters, and at how many were samples 
collected and analyzed?  Does the MS4 need to conduct more inspections in these areas, or 
develop more specific outreach targeting these sources and pollutants? 

 For the construction data, what are the most common construction violations, and are there any 
trends in the data (e.g., construction operators who receive more violations than others, areas 
of the MS4 with more violations, need to refine guidance or standards to more clearly address 
common violations).  How has the permittee responded to these trends?  Over the last year, 
how many construction site plan reviews were completed and approved?  How many 
inspections were conducted, how many noncompliant sites were identified, and how many 
enforcement actions (and of what type) were taken? 

At a minimum, the permit should require that the annual report clearly illustrate three key items for 
each SWMP area: 

 Summary of the Year’s Activities. The summary should describe and quantify program activities 
for each SWMP component. Responsible persons, agencies, departments or co-permittees 
should be included. Each activity should be described in relation to achievement of established 
goals or performance standards. 
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 Description of SWMP Effectiveness.  An annual report should not only describe the previous 
year’s activities, but should also highlight the SMWP’s effectiveness (see Part 8.3) using the 
indicators required in Part 8.2. 

 Planned Activities and Changes. The annual report should describe activities planned for the 
next year highlighting any changes made to improve control measures or program effectiveness. 

Also, although the stormwater Phase II rule requires reports, after the first permit term, to be 
submitted in only years two and four of the permit term, EPA strongly encourages annual reports for 
all permittees. 
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National Pollutant Discharge Elimination System Stormwater Program 
Small MS4 Report Form 

The purpose of this report is to contribute information to an evaluation of the NPDES small municipal separate storm sewer 
system (MS4) permit program. Consistent with 40 CFR §122.37 the U.S. Environmental Protection Agency is assessing the 
status of the program nation-wide. A “no” answer to a question does not necessarily mean noncompliance with your permit or 
with the federal regulations. In order to establish the range of variability in the program it is necessary to ask questions along a 
fairly broad performance continuum. Your permitting authority may use some of this information as one component of a 
compliance evaluation. 

1. MS4 Information 
                                                                                                

Name of MS4 

                                                                                               

Name of Contact Person (First) (Last) (Title) 

                                                                             

Telephone (including area code) Email 

                                                                                                

Mailing Address  

                                                                              

City State ZIP code 

What size population does your MS4 serve?            NPDES number                           

What is the reporting period for this report? (mm/dd/yyyy) From                 to                 

2. Water Quality Priorities 
A. Does your MS4 discharge to waters listed as impaired on a state 303(d) list?  Yes   No 

B. If yes, identify each impaired water, the impairment, whether a TMDL has been approved by EPA for each, and whether 
the TMDL assigns a wasteload allocation to your MS4. Use a new line for each impairment, and attach additional pages as 
necessary. 

Impaired Water Impairment Approved TMDL TMDL assigns WLA to MS4

                                                     Yes  No  Yes  No 

                                                     Yes  No  Yes  No 

                                                     Yes  No  Yes  No 

                                                     Yes  No  Yes  No 

                                                     Yes  No  Yes  No 

                                                     Yes  No  Yes  No 

                                                     Yes  No  Yes  No 

                                                     Yes  No  Yes  No 
 

C. What specific sources contributing to the impairment(s) are you targeting in your stormwater program? 

                                                                                           

D. Do you discharge to any high-quality waters (e.g., Tier 2, Tier 3, outstanding natural resource 
waters, or other state or federal designation)? 

 Yes  No 

E. Are you implementing additional specific provisions to ensure their continued integrity?  Yes  No 
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3. Public Education and Public Participation 
A. Is your public education program targeting specific pollutants and sources of those pollutants?  Yes  No 

B. If yes, what are the specific sources and/or pollutants addressed by your public education program? 

                                                                                           

C.  Note specific successful outcome(s) (e.g., quantified reduction in fertilizer use; NOT tasks, events, publications) fully 
or partially attributable to your public education program during this reporting period. 

                                                                                           

D. Do you have an advisory committee or other body comprised of the public and other 
stakeholders that provides regular input on your stormwater program? 

 Yes  No 

4. Construction 
A. Do you have an ordinance or other regulatory mechanism stipulating:  

 Erosion and sediment control requirements?  Yes  No 

 Other construction waste control requirements?  Yes  No 

 Requirement to submit construction plans for review?  Yes  No 

 MS4 enforcement authority?  Yes  No 

B. Do you have written procedures for: 

 Reviewing construction plans?  Yes  No 

 Performing inspections?  Yes  No 

 Responding to violations?  Yes  No 

C. Identify the number of active construction sites > 1 acre in operation in your jurisdiction at any time during the 

reporting period.            

D. How many of the sites identified in 4.C did you inspect during this reporting period?            

E. Describe, on average, the frequency with which your program conducts construction site inspections. 

                                                                                            

F. Do you prioritize certain construction sites for more frequent inspections?  Yes  No 

 If Yes, based on what criteria?                                                                   

G. Identify which of the following types of enforcement actions you used during the reporting period for construction 
activities, indicate the number of actions, or note those for which you do not have authority: 

 Yes Notice of violation #      No Authority  

 Yes Administrative fines #      No Authority  

 Yes Stop Work Orders #      No Authority  

 Yes Civil penalties #      No Authority  

 Yes Criminal actions #      No Authority  

 Yes Administrative orders #      No Authority  

 Yes Other           #       

H. Do you use an electronic tool (e.g., GIS, data base, spreadsheet) to track the locations, 
inspection results, and enforcement actions of active construction sites in your jurisdiction? 

 Yes  No 

I. What are the 3 most common types of violations documented during this reporting period? 

                                                                                           

J. How often do municipal employees receive training on the construction program?                            
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5. Illicit Discharge Elimination 
A. Have you completed a map of all outfalls and receiving waters of your storm sewer system?  Yes  No 

B. Have you completed a map of all storm drain pipes and other conveyances in the storm sewer 
system? 

 Yes  No 

C. Identify the number of outfalls in your storm sewer system.                 

D. Do you have documented procedures, including frequency, for screening outfalls?   Yes  No 

E. Of the outfalls identified in 5.C, how many were screened for dry weather discharges during this reporting period?  

                

F. Of the outfalls identified in 5.C, how many have been screened for dry weather discharges at any time since you obtained 

MS4 permit coverage?                 

G. What is your frequency for screening outfalls for illicit discharges?  Describe any variation based on size/type. 

                                                                                           

H. Do you have an ordinance or other regulatory mechanism that effectively prohibits illicit 
discharges? 

 Yes  No 

I. Do you have an ordinance or other regulatory mechanism that provides authority for you to 
take enforcement action and/or recover costs for addressing illicit discharges? 

 Yes  No 

J. During this reporting period, how many illicit discharges/illegal connections have you discovered?            

K. Of those illicit discharges/illegal connections that have been discovered or reported, how many have been eliminated? 

                

L. How often do municipal employees receive training on the illicit discharge program?                           

6. Stormwater Management for Municipal Operations 
A. Have stormwater pollution prevention plans (or an equivalent plan) been developed for: 

All public parks, ball fields, other recreational facilities and other open spaces  Yes  No 

All municipal construction activities, including those disturbing less than 1 acre  Yes  No 

All municipal turf grass/landscape management activities  Yes  No 

All municipal vehicle fueling, operation and maintenance activities  Yes  No 

All municipal maintenance yards  Yes  No 

All municipal waste handling and disposal areas  Yes  No 

Other                                                                                  

B. Are stormwater inspections conducted at these facilities?  Yes  No 

C. If Yes, at what frequency are inspections conducted?                                     

D. List activities for which operating procedures or management practices specific to stormwater management have been 
developed (e.g., road repairs, catch basin cleaning). 

                                                                                           

E. Do you prioritize certain municipal activities and/or facilities for more frequent inspection?  Yes  No 

F. If Yes, which activities and/or facilities receive most frequent inspections?                                 

G. Do all municipal employees and contractors overseeing planning and implementation of 
stormwater-related activities receive comprehensive training on stormwater management? 

 Yes  No 

H. If yes, do you also provide regular updates and refreshers?  Yes  No 

I. If so, how frequently and/or under what circumstances?                                                
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7. Long-term (Post-Construction) Stormwater Measures 
A. Do you have an ordinance or other regulatory mechanism to require: 

Site plan reviews for stormwater/water quality of all new and re-development projects?  Yes  No 

Long-term operation and maintenance of stormwater management controls?  Yes  No 

Retrofitting to incorporate long-term stormwater management controls?  Yes  No 

B. If you have retrofit requirements, what are the circumstances/criteria? 

                                                                                           

C. What are your criteria for determining which new/re-development stormwater plans you will review (e.g., all projects, 

projects disturbing greater than one acre, etc.)                                               

D. Do you require water quality or quantity design standards or performance standards, either 
directly or by reference to a state or other standard, be met for new development and 
re-development? 

 Yes  No 

E. Do these performance or design standards require that pre-development hydrology be met for: 

Flow volumes  Yes  No 

Peak discharge rates  Yes  No 

Discharge frequency  Yes  No 

Flow duration  Yes  No 

F. Please provide the URL/reference where all post-construction stormwater management standards can be found. 

                                                                                           

G. How many development and redevelopment project plans were reviewed during the reporting period to assess impacts to 

water quality and receiving stream protection?            

H. How many of the plans identified in 7.G were approved?            

I. How many privately owned permanent stormwater management practices/facilities were inspected during the reporting 

period?            

J. How many of the practices/facilities identified in I were found to have inadequate maintenance?            

K. How long do you give operators to remedy any operation and maintenance deficiencies identified during inspections? 

                                                                                           

L.   Do you have authority to take enforcement action for failure to properly operate and maintain 
stormwater practices/facilities? 

 Yes        No

M.  How many formal enforcement actions (i.e., more than a verbal or written warning) were taken for failure to adequately 

operate and/or maintain stormwater management practices?            

N. Do you use an electronic tool (e.g., GIS, database, spreadsheet) to track post-construction 
BMPs, inspections and maintenance? 

 Yes  No 

O. Do all municipal departments and/or staff (as relevant) have access to this tracking system?  Yes  No 

P. How often do municipal employees receive training on the post-construction program?            

8. Program Resources 
A. What was the annual expenditure to implement MS4 permit requirements this reporting period?                 

B. What is next year’s budget for implementing the requirements of your MS4 NPDES permit?                 
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C. This year what is/are your source(s) of funding for the stormwater program, and annual revenue (amount or percentage) 
derived from each? 

 Source:                                                    Amount $           OR %      

 Source:                                                    Amount $           OR %      

 Source:                                                    Amount $           OR %      

D. How many FTEs does your municipality devote to the stormwater program (specifically for implementing the stormwater 

program; not municipal employees with other primary responsibilities)?            

E. Do you share program implementation responsibilities with any other entities?  Yes  No 

Entity Activity/Task/Responsibility Your Oversight/Accountability Mechanism 
    

    

    

9. Evaluating/Measuring Progress 
A. What indicators do you use to evaluate the overall effectiveness of your stormwater management program, how long have 

you been tracking them, and at what frequency? These are not measurable goals for individual management practices or 
tasks, but large-scale or long-term metrics for the overall program, such as macroinvertebrate community indices, 
measures of effective impervious cover in the watershed, indicators of in-stream hydrologic stability, etc. 

Indicator  
Began Tracking 

(year) Frequency 
Number of 
Locations 

     

     

     

     

     

     

     

     

B. What environmental quality trends have you documented over the duration of your stormwater program? Reports or 
summaries can be attached electronically, or provide the URL to where they may be found on the Web. 
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10. Additional Information 
In the space below, please include any additional information on the performance of your MS4 program. If providing 
clarification to any of the questions on this form, please provide the question number (e.g., 2C) in your response. 

Certification Statement and Signature 
I certify that all information provided in this report is, to the best of my knowledge and belief, true, 
accurate and complete.  Yes 

Federal regulations require this application to be signed as follows: For a municipal, State, Federal, or other public facility: by either a principal 
executive or ranking elected official. 

                                                                                       

Name of Certifying Official, Title Date (mm/dd/yyyy) 
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APPENDIX B: DEFINITIONS 

Commencement of Construction – the initial disturbance of soils associated with clearing, grading, or 
excavating activities or other construction-related activities (e.g., stockpiling of fill material). (Source: 
2008 CGP) 

Control Measure – any best management practice (BMP) or other method used to prevent or reduce 
the discharge of pollutants to waters of the United States. (Source: 2008 CGP) 

Discharge – when used without qualification means the “discharge of a pollutant.” (Source: 2008 CGP) 

Discharge of Stormwater Associated with Construction Activity – as used in this permit, refers to a 
discharge of pollutants in stormwater from areas where soil disturbing activities (e.g., clearing, grading, 
or excavation), construction materials or equipment storage or maintenance (e.g., fill piles, borrow area, 
concrete truck chute washdown, fueling), or other industrial stormwater directly related to the 
construction process (e.g., concrete or asphalt batch plants) are located. (Source: 2008 CGP) 

Illicit Discharge - any discharge to a municipal separate storm sewer that is not composed entirely of 
storm water except discharges pursuant to a NPDES permit (other than the NPDES permit for discharges 
from the municipal separate storm sewer) and discharges resulting from fire fighting activities. (Source: 
40 CFR 122.26) 

Large Construction Activity – is defined at 40 CFR §122.26(b)(14)(x) and incorporated here by reference. 
A large construction activity includes clearing, grading, and excavating resulting in a land disturbance 
that will disturb equal to or greater than five acres of land or will disturb less than five acres of total land 
area but is part of a larger common plan of development or sale that will ultimately disturb equal to or 
greater than five acres. Large construction activity does not include routine maintenance that is 
performed to maintain the original line and grade, hydraulic capacity, or original purpose of the site. 
(Source: 2008 CGP) 

Non-Structural Controls – preventative actions that involve management and source controls.  Refer 
also to 40 CFR 122.34(b)(5)(c)(iii). (Source: 40 CFR 122.26) 

Qualified Personnel – A person knowledgeable in the principles and practice of erosion and sediment 
controls who possesses the skills to assess conditions at the construction site that could impact 
stormwater quality and to assess the effectiveness of any sediment and erosion control measures 
selected to control the quality of stormwater discharges from the construction activity. (Source: EPA’s 
2008 Construction General Permit) 

Receiving Water – the “Water of the United States” as defined in 40 CFR §122.2 into which the 
regulated stormwater discharges. (Source: 2008 CGP) 

Small Construction Activity –includes clearing, grading, and excavating resulting in a land disturbance 
that will disturb equal to or greater than one (1) acre and less than five (5) acres of land or will disturb 

Appendix B: Definitions 108
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less than one (1) acre of total land area but is part of a larger common plan of development or sale that 
will ultimately disturb equal to or greater than one (1) acre and less than five (5) acres. Small 
construction activity does not include routine maintenance that is performed to maintain the original 
line and grade, hydraulic capacity, or original purpose of the site. (Source: 2008 CGP) 

Stormwater control measure – see control measure. 

Structural Control - physically designed, installed, and maintained practices used to prevent or reduce 
the discharge of pollutants in stormwater, to minimize erosion, and/or to minimize the impacts of 
stormwater on waterbodies. 

Wasteload Allocation – the portion of a receiving water's loading capacity that is allocated to one of its 
existing or future point sources of pollution. Wasteload allocations constitute a type of water quality-
based effluent limitation. (40 CFR 130.2) 
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Protecting our nation’s healthy watersheds makes economic sense  

Healthy intact watersheds provide many ecosystem services that are necessary for our social and      

economic well-being. These services include water filtration and storage, air filtration, carbon storage, 
 nutrient cycling, soil formation, recreation, food and timber. Many of these services have not been 

monetized and therefore the economic contributions of healthy intact ecosystems are often under-valued 

when making land use decisions. Ecosystem services provided by healthy watersheds are difficult to 

replace and most often very expensive to engineer (see chart). An engineered ecosystem service       

replacement may only provide a fraction of the services provided by highly functioning natural        

systems. 

Preventing impairments in healthy watersheds protects valuable ecosystem services that provide      

economic benefits to society and prevent expensive replacement and restoration costs. Maintaining  

riparian connectivity and natural processes in the landscape provide a supporting network for           

ecological integrity, ensuring the sustainable and cost effective provision of clean water over time. 

 

New water filtration plant $8-10 billion  

Watershed Conservation $1.5 billion 

Capital and  operating costs 
to filter drinking water in 
New York City                         
(2006 dollars) 

Wastewater treatment $8.56/lb Nitrogen 

Forest buffers $3.10/lb Nitrogen 

Chesapeake Bay nitrogen       
reduction 

Conventional wastewater $3.24/1000  gallons  

Wetlands construction $0.47/1000 gallons  
Average wastewater   
treatment costs 

 

How is monetary value assigned to an ecosystem service? 

Environmentalists and economists frequently suggest that there would be a greater incentive for       

environmental stewardship if ecosystem services were valued in a manner that reflects the large        

contribution they have to our economy and society. Assigning a monetary value to a particular service 

can be very complicated due to issues of scale and the complexity of ecological interactions that make 

isolating the economic effects of one service difficult. Although challenging, valuation is seen as     

essential for encouraging conservation. Economists have developed innovative methods that attempt to 

quantify ecosystem services and the economic benefits of conservation.   

Instead of developing values for individual landscape features, such as a wetland, a healthy stream 

reach or headwaters, many economists have found that  holistic valuation techniques that monetize a 

range of services  provided by a landscape to be a more effective communication tool. At times, value is 

measured indirectly through payment for ecosystem services (PES) programs that compensate         

landowners for conserving land so that others may benefit from the multitude of ecosystem services the 

land supplies. Value can also be estimated by citizen’s willingness to pay (WTP) to use or protect a 

land area or ecosystem service.   

Another common indirect valuation method is the estimation of avoided costs to society due to        

protection activities. Cost avoidance scenarios are used to communicate the costs associated with losing 

ecosystem services and replacing them. These scenarios are commonly used to show costs saved from 

the prevention of flood damage or impairments that would occur if a floodplain was not intact. 

Watershed protection is less expensive than building new “grey” infrastructure  
Hanson, Craig et al. 2011. Forests for water: exploring payments for watershed services in the US south.”   

World Resources Institute Issue Brief, Issue 2, Pp15. 

www.epa.gov/healthywatersheds 

Did You Know? 

Maintaining the integrity of 

natural biological and  

physical systems provides 

economic benefits through      

ecosystem service provision. 

Degradation of riparian  

ecosystems can cause   

negative economic impacts 

far from the altered site. 

Protecting healthy          

watersheds reduces capital 

costs to supply clean    

drinking water and to treat 

waste water. 

Healthy              
Watersheds            
support healthy 
economies! 

Protecting Healthy 
Watersheds… 

--Lowers drinking water 

 treatment costs 
 

--Avoids expensive         

 restoration activities 
 

--Sustains revenue-      

 generating recreational  

 and tourism opportunities 
 

--Minimizes vulnerability 

 and damage from natural 

 disasters 
 

--Provides critical           

 ecosystem services at a 

 fraction of the cost for  

 engineered services 
 

--Increases property value 

 premiums 

--Supports millions of jobs 

 nationwide 
 

--Ensures we leave a         

 foundation for a vibrant  

 economy for generations 

 to come 
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Protecting healthy watersheds avoids future costs and benefits communities 

Investing in the maintenance of healthy watersheds can significantly lower costs associated with 

water treatment and flooding. In a study of 27 US water suppliers, researchers found that           

protecting forested watersheds used for drinking water sources can reduce capital, operational     

and maintenance costs for drinking water treatment. They found that watersheds with greater           

percentages of protected forest correlate to fewer water treatment expenditures (see table).  

Retaining high quality natural green infrastructure minimizes property damage and clean-up costs 

from flood damage and storm surges. Forested cover prevents runoff from moving rapidly across 

the landscape and allows it to slowly infiltrate into the soil, reducing erosion and high flows. Intact  

wetlands store and capture excess water. For example, wetlands surrounding the Boston area have 

been estimated to prevent $42,111 of flood damage per acre of intact wetland. A healthy watershed 

will reduce the area and impact of a flood, minimize the economic burden on public infrastructure,  

reduce erosion and water treatment costs and can restore natural groundwater recharge. 

Healthy watersheds that maintain protected riparian corridors are expected to be more resilient to 

the  anticipated effects of climate change. Expenses associated with recovery from extreme weather impacts increased by a 

factor of six between 1997 and 2007. This rising trend is expected to continue. Floods now cause an average of $8 billion in 

damage every year in the U.S. The most efficient way to avoid excessive future costs is to increase the flexibility of         

ecosystems now so that they may function and retain resiliency under a wider range of climatic conditions. Riparian areas 

that are hydrologically connected to their landscape can     

maintain their functionality, are more adaptable to change, and   

better equipped to handle large storm events.   

Future costs associated with the loss of natural intact systems 

and the services they provide may include constructing new 

infrastructure to manage and treat more stormwater and     

drinking water and greater clean-up costs from natural         

disasters. Comparing future adaptation costs to current         

short-term profits from land conversion can accurately reflect 

the ecological and economic consequences of land use          

decisions. 

Treatment 
Share of forested costs per 3,000 Average annual Cost increase over 

watershed 3m  treatment costs 60% forest cover 

60% $29  $297,110   

50% $36  $369,380  24% 

40% $46  $465,740  57% 

30% $58  $586,190  97% 

20% $74  $746,790  151% 

10% $91  $923,450  211% 

Percent forest cover and predicted water treatment costs based on 27 US water supply system, based on 
treatment of 22 million gallons per day, the average daily production of water suppliers surveyed. 

For more information, see Postel, Sandra L. and Barton H. Thompson. 2005. Watershed protection:  

capturing the benefits of nature’s water supply services. Natural Resources Forum. Issue 29, Pp 98-108. 

Floods cause an 
 

average of $8 

billion in damage 
 

every year in the 

United States 
  

Economic and ecological benefits of conservation development 

Conservation development preserves open space and maintains 

landscape connectivity, while clustering development to the 

least environmentally sensitive areas. Traditional development 

requires intensive and costly additions of grey infrastructure to 

connect new neighborhoods to road and utility networks. In a 

review of 98 communities across 21 states, researchers found 

that for every dollar received from residential development 

revenues, an average of $1.16 was spent on providing services 

to the new community by the local government (see figure).        

Conservation development provides economic benefits to  

communities because it consumes less land, needs fewer roads, 

resources and utility infrastructure. Additionally, many studies 

have shown that  people are willing to pay a premium to live in 

conservation developments; these premiums provide greater 

revenues to local communities.   

Page 2 The Economic Benefits of Protecting Healthy Watersheds  

The median cost to provide public services to different land uses per dollar of revenue raised (n=98 communities)   
Reprinted with permission from Crompton, John L. 2007.“The impact of parks and open spaces on property taxes.”The Economic      

Benefits of Land Conservation. Ed. Constance T.F.de Brun. The Trust for Public Land. Pp1-12. 

$0.27
$0.35

$1.16

$0.00

$0.20

$0.40

$0.60

$0.80

$1.00

$1.20

$1.40

Commercial & Industrial Farm/Forest/      
Open Space

Residential            

RB-AR53571



 

Recreation and tourism 

Recreation and tourism are billion-dollar       

industries in the United States. According to the 

American Sportfishing Association, there are 

over 30 million anglers in the U.S., generating 

over one million jobs and over $45 billion in 

retail sales annually. Healthy intact ecosystems 

are essential to the viability of both commercial 

and recreational fishing. More people in the U.S.

fish (30 million) than play golf (24.2 million) or 

play tennis (10.2 million).  

In a 2003 study, the Outdoor Industry           

Foundation found that the outdoor recreation 

economy contributed $730 billion annually to 

the economy, supported 6.5 million jobs and       

generated $88 billion in state and federal tax 

revenues. Wildlife watchers in The Chesapeake Bay region spend about $3 billion annually on trip-related expenses and 

equipment; this estimate does not include job creation and multiplier effects from these activities. Rural areas near forest 

land and other types of open space often depend on tourist spending to help support their local economies. Outdoor        

recreation and eco-tourism are large economic forces whose foundation rely on the maintenance of healthy watersheds and 

the protection of open space.  

More people in the United States fish (30 million) than play golf (24.2 million)   

or play tennis (10.2 million) 

Federal and state tax revenues generated by recreational activity  
Outdoor Industry Foundation 2003 

Property value premiums 

People value living near healthy clean water. Studies from Maine and Minnesota  show 

that home values declined by tens of thousands of dollars with declines in water quality. 

The aggregate effect of an increase in property values attributed to good water quality on a 

single lake equates to millions of dollars per lake in these areas. Further, recent studies 

around the country (e.g., in Colorado, Pennsylvania, Oregon, Maryland, Ohio and        

Virginia) have shown increased property values and tax revenues from properties near 

open space, green space, walking/biking trails, or riparian areas. Even in tight economic 

times, a relatively higher premium is placed on properties with access to nature. For    

example, a current study of five counties in southeastern Pennsylvania shows that open 

space is attributed with adding $16.3 billion to the regional housing stock value. Clean and 

healthy waterfronts boost property values and revenues for adjacent retail and commercial 

businesses, too. Waterfront business properties are attractive to customers and have 

greater  property value premiums when they are near clean waters. Preserving healthy            

watersheds and protecting open space while providing access to people has the potential to boost 

local revenues while providing attractive amenities.   

Quality of life and health benefits 

The EPA and other public health organizations have long acknowledged the link between water 

and air quality to human health. When people think of human health and the environment, they 

often think of the negative health effects from an impacted environment, rather than the positive 

impacts that a healthy environment can have on human well-being.   

There are social and health benefits related to the proximity of people to nature, parks, walking 

trails and biking trails—both in the form of physical exercise and mental stress  relief.  Forests 

outside of urban areas significantly contribute to human health in urban areas. These health   

benefits have the potential to provide significant cost savings in health expenditures. People who 

exercise regularly and seek stress relief are generally healthier, have fewer insurance claims and 

spend less time in hospitals, thus their societal health care costs are lower.   

Forests outside 

of urban areas 

significantly 

contribute to 

human health in 

urban areas… 

reducing health 

expenditures 

Page 3 The Economic Benefits of Protecting Healthy Watersheds  
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People support protecting our nation’s environment—it’s good for the economy 
 

Citizens across the United States have overwhelmingly voiced their support of environmental           

protection: between 1994 and 2004 over 75% of conservation referenda on ballots were passed and 

a 2011 Gallup poll shows that nearly 80% of people worry about pollution of lakes, rivers, streams 

and drinking water.  

The United States has spent on average $1 billion per year on stream restoration since1990. These 

numbers are expected to rise as communities work to mitigate environmental problems. Restoration 

efforts are less successful without a supporting ecological network of healthy watersheds. Protect-

ing highly functioning aquatic ecosystems is a cost-effective way to sustainably provide the multi-

tude of services required to meet society’s needs. Studies show that the total economic value of 

intact systems exceeds that of  lands converted for intensive economic uses over time.  

Understanding the contribution that healthy watersheds provide to local economies is an important 

tool for land stewardship. Strengthening protection of high quality waters or diverting new         

development from these sensitive areas can have a positive economic and social impact and    

maintain these benefits for generations to come. 

The Economic Benefits of Protecting Healthy Watersheds                             Page  4 

 

 

Selected Publications and Resources 

Ecosystem services provided by conserving forest land 

Forests, water and people: Drinking water supply and forest lands in the Northeast and Midwest United 

States 
http://na.fs.fed.us/watershed/fwp_preview.shtm  

This analysis by the US Forest Service highlights the connection between forests and the protection of surface 

drinking water quality.    
 

Investing in protecting healthy watersheds avoids future costs  

Forests for water: Exploring payments for watershed services in the U.S. South 
http://www.wri.org/publication/forests-for-water  

This World Resources Institute study from 2011 explores the use of landowner compensation to protect natural 

resources and for avoided costs. 
 

Green infrastructure: Smart conservation for the 21st century  

Mark A. Benedict and Edward T. McMahon 
http://www.greeninfrastructure.net/sites/greeninfrastructure.net/files/GI_RR.pdf  

This 2002 publication lays out the natural green infrastructure concept of protecting ecological hubs and corri-

dors and discusses how protecting these areas avoids future costs.  
 

Revenues generated in recreation and tourism sectors from healthy watersheds 

American Sportfishing Association 

http://www.asafishing.org/  
This organization provides links to several studies that explore the economic impact of the hunting and fishing 

industries, which rely on healthy fish and wildlife habitats. 
 

Outdoor Industry Association 

http://www.outdoorindustry.org/national-economic-impact-reports.php  

This website provides links to comprehensive economic reports on the impact that outdoor recreational activity 

has on the economy. 
 

Valuing ecosystem services 

The World Conservation Union (IUCN) Value: Counting ecosystem services as infrastructure 

http://www.iucn.org/what/tpas/greeneconomy/resources/documents/?1136/Value-counting-ecosystems-as-water-

infrastructure  

This 2004 IUCN publication is a comprehensive look a how ecosystems provide valuable services and the     

critical need for investment in protecting natural systems.  

 

   

About Healthy  

Watersheds 
 

EPA’s Healthy             

Watersheds Initiative 

(HWI) was developed to 

protect the nation’s       

remaining healthy         

watersheds, prevent them 

from becoming impaired, 

and accelerate our            

restoration successes.   
 

The HWI complements 

existing EPA program   

efforts by focusing on   

protection of high quality 

watersheds. These healthy 

areas are identified 

through holistic aquatic       

ecosystem assessments.  

Protection and restoration 

priorities are developed 

through these assessments 

to strategically implement 

protective actions that are 

both economically and 

ecologically beneficial. 

 

We can’t afford not 
to protect our       
nation’s remaining 
healthy watersheds! 

If you would like to     

receive a copy of a white 

paper on the economic 

benefits of protecting 

healthy watersheds  

or  learn more about 

Healthy Watersheds at 

EPA,  

Contact Laura Gabanski:   

Gabanski.Laura@epa.gov  

or 

Visit our website 
www.epa.gov/

healthywatersheds 

 

 

The Economic Benefits of Protecting Healthy Watersheds Fact Sheet is produced by the U.S. Environmental Protection Agency. Mention of commercial 

products, publications, or web sites in this fact sheet does not constitute endorsement or recommendation for use by EPA or its contractors, and shall not 

be used for advertising or product endorsement purposes. The discussion in this document is intended solely as guidance. Thus, it does not impose    

legally binding requirements on EPA, States, or the regulated community. This guidance does not confer legal rights or impose legal obligations upon 

any member of the public. This is a living document and may be revised periodically without public notice. EPA welcomes public input on this       

document at any time. 
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	A. Samples and measurements taken for the purpose of monitoring shall be representative of the monitored activity [40 CFR 122.41(j)].  
	1. This includes any unusual discharge or discharge condition, including bypasses, upsets, and maintenance-related conditions affecting effluent quality in the case of storm channels and flow quality in the case of streams and lakes
	2. All sample collection, handling, storage, and analysis shall be in accordance with test procedures under 40 CFR Part 136 (latest edition) "Guidelines Establishing Test Procedures for the Analysis of Pollutants," promulgated by the USEPA, the guidance being developed by the State Board pursuant to Water Code Section 13383.5, or other methods which are more sensitive than those specified in 40 CFR 136 and approved by the Executive Officer.  
	3. For priority Toxic Pollutants that are identified in the California Toxics Rule (CTR) (65 Fed. Reg. 31682), the Minimum Levels (MLs) published in Appendix 4 of the Policy for Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of California (SIP) shall be used for all analyses, unless otherwise specified.  
	D.  Revisions of this MRP are appropriate to ensure that the Permittees are in compliance with requirements and provisions contained in this Order.  Revisions may be made under the direction of the Executive Officer at any time during the term of the Order, and may include redistribution of monitoring resources to address TMDL needs, a reduction or increase in the number of parameters to be monitored, the frequency of monitoring, or the number and size of samples collected.
	D. TMDL/303(d) Listed Waterbody Monitoring: The Permittees identified as dischargers in adopted TMDLs shall continue to participate in TMDL monitoring programs as required by TMDL Implementation Plans.  The compliance schedules for the two approved TMDLs within the Permit Area are beyond the five year MS4 Permit term.  This Order requires Permittees identified as dischargers in their respective TDMLs to conduct monitoring required by the TMDL Implementation Plans to determine the effectiveness of the BMPs implemented in reducing Pollutant loads and eventually to attain WLA by the deadlines specified in the respective TMDL Implementation Plans.   
	1. Mass Emissions Monitoring – Core Stations:
	F. REGIONAL WATERSHED MONITORING
	G. HYDROMODIFICATION MONITORING PROGRAM
	H. LOW IMPACT DEVELOPMENT BMP MONITORING
	IV.  RECORD KEEPING REQUIREMENTS
	3. The Co-Permittees shall be responsible for the submittal of all required information/materials needed to comply with this order in a timely manner to the Principal Permittee.  A duly authorized representative of the Co-Permittee shall sign all such submittals under penalty of perjury.
	4. The monitoring data transmittals to the Regional Board shall be in the form developed by the SMC and approved by the State Board in the document entitled “Standardized Data Exchange Formats”.  This document was developed in order to provide a standard format for all data transfers so that data can be universally shared and evaluated from various programs.  
	V.  REPORTING SCHEDULE
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	S1. PERMIT COVERAGE AND PERMITTEES
	A. Geographic Area of Permit Coverage
	This permit covers discharges from Large and Medium Municipal Separate Storm Sewer Systems (MS4s) as established at Title 40 CFR 122.26, except for municipal separate storm sewers (MS3s) owned or operated by the Washington State Department of Transpor...
	For Secondary Permittees required to obtain coverage under this permit, the minimum geographic area of coverage includes the portion of the MS4 which is located within the unincorporated areas of Clark, King, Snohomish, and Pierce Counties and the inc...
	B. The following Cities and Counties are covered under this permit as Permittees:
	C. King County is covered as a Co-Permittee with the City of Seattle for discharges from outfalls King County owns or operates within the City of Seattle.
	D. Upon application and coverage in accordance with Special Condition S1.F., the following entities are covered under this permit as Secondary Permittees:
	E. Unless otherwise noted, the term “Permittee” includes Permittee, Co-Permittee, and Secondary Permittee, as defined above in Special Conditions S1.B., S1.C. and S1.D.
	F. Coverage for Secondary Permittees
	Submit a Notice of Intent (NOI) and provide public notice of the application for coverage in accordance with WAC 173-226-130. The NOI shall constitute the application for coverage. Ecology will notify applicants in writing of their status concerning c...
	Submit a co-application jointly with a permittee named in S1.B. and provide public notice of the application for coverage in accordance with WAC 173-226-130. The co-application shall consist of an amendment to the Phase I Part 1, and Part 2 permit app...

	G. All MS4s and MS3s owned or operated by Permittees named in S1.B. and located in another city or county area requiring coverage under this permit or either the Western Washington Phase II Municipal Stormwater Permit or the Eastern Washington Phase I...

	S2. AUTHORIZED DISCHARGES
	A. This permit authorizes the discharge of stormwater to surface waters and to ground waters of the state from municipal separate storm sewers owned or operated by each Permittee covered under this permit in the geographic area covered by this permit ...
	1. Discharges to ground waters of the state through facilities regulated under the Underground Injection Control (UIC) program, Chapter 173-218 WAC, are not covered under this permit.
	2. Discharges to ground waters not subject to regulation under the federal Clean Water Act are covered in this permit only under state authorities, Chapter 90.48 RCW, the Water Pollution Control Act.

	B. This permit authorizes discharges of non-stormwater flows to surface waters and ground waters of the state from municipal separate storm sewers owned or operated by each Permittee covered under this permit, in the geographic area covered pursuant t...
	1. The discharge is authorized by a separate individual or general National Pollutant Discharge Elimination System (NPDES) permit; or
	2. The discharge is from emergency fire fighting activities; or
	3. The discharge from another illicit or non-stormwater discharge that is managed by the Permittee as provided in Special Condition S5.C.8., S6.D.3., or S6.E.3.
	4. These discharges are also subject to the limitations in S2.A.1. and S2.A.2. above.

	C. This permit does not relieve entities that cause illicit discharges, including spills of oil or hazardous substances, from responsibilities and liabilities under state and federal laws and regulations pertaining to those discharges.
	D. Discharges from municipal separate storm sewers constructed after the effective date of this permit shall receive all applicable state and local permits and use authorizations, including compliance with Chapter 43.21C RCW (the State Environmental P...
	E. This permit does not authorize discharges of stormwater to waters within Indian Reservations except where authority has been specifically delegated to Ecology by the U.S. Environmental Protection Agency. The exclusion of such discharges from this p...

	S3. RESPONSIBILITIES OF PERMITTEES
	A. Each Permittee, Co-Permittee and Secondary Permittee is responsible for complying with the terms of this permit for the municipal separate storm sewers it owns or operates.
	1. Each Permittee, as listed in S1.B., is required to comply with all conditions of this permit, except for S6. Stormwater Management Program for Co-Permittees and Secondary Permittees.
	2. King County, as a Co-Permittee, is required to comply with all conditions of this permit except for S6.D. and S6.E.
	3. The Port of Tacoma and the Port of Seattle, are required to comply with all conditions of this permit except for S5. Stormwater Management Program and conditions S6.D. and S6.F.
	4. All other Secondary Permittees, except for the Port of Tacoma and the Port of Seattle are required to comply with all conditions of this permit except for S5. Stormwater Management Program and conditions S6.E., S6.F., and S8.C. through S8.H.

	B. Permittees may rely on another entity to satisfy one or more of the requirements of this permit. Permittees that are relying on another entity to satisfy one or more or their permit obligations remain responsible for permit compliance if the other ...
	1. Permittees and Co-Permittees that are continuing coverage under this permit shall submit a statement that describes the permit requirements that will be implemented by other entities. The statement must be signed by all participating entities. Ther...
	2. Secondary Permittees shall submit an NOI that describes which requirements they will implement and identify the entities that will implement the other permit requirements in the area served by the Secondary Permittee’s MS4. A statement confirming t...

	C. Unless otherwise noted, all appendices to this permit are incorporated by this reference as if set forth fully within this permit.

	S4. COMPLIANCE WITH STANDARDS
	A. In accordance with RCW 90.48.520, the discharge of toxicants to waters of the State of Washington which would violate any water quality standard, including toxicant standards, sediment criteria, and dilution zone criteria is prohibited. The require...
	B. This permit does not authorize a discharge which would be a violation of Washington State surface water quality standards (Chapter 173-201A WAC), ground water quality standards (Chapter 173-200 WAC), sediment management standards (Chapter 173-204 W...
	C. The Permittee shall reduce the discharge of pollutants to the maximum extent practicable (MEP).
	D. The Permittee shall use all known, available, and reasonable methods of prevention, control and treatment (AKART) to prevent and control pollution of waters of the State of Washington.
	E. In order to meet the goals of the Clean Water Act, and comply with S4.A., S4.B., S4.C., and S4.D., each Permittee shall comply with all of the applicable requirements of this permit as defined in S3. Responsibilities of Permittees.
	F. A Permittee remains in compliance with S4. despite any discharges prohibited by S4.A. or S4.B., when the Permittee undertakes the following response toward long-term water quality improvement:
	G. Ecology may modify or revoke and reissue this General Permit in accordance with G14 General Permit Modification and Revocation if Ecology becomes aware of additional control measures, management practices or other actions beyond what is required in...
	1. Reduce the discharge of pollutants to the MEP;
	2. Comply with the state AKART requirements; or
	3. Control the discharge of toxicants to waters of the State of Washington.


	S5. STORMWATER MANAGEMENT PROGRAM
	A. Each Permittee listed in S1.B. shall implement a Stormwater Management Program (SWMP) during the term of this permit. For the purpose of this permit a stormwater management program is a set of actions comprising the components listed in S5.C., and ...
	1. In accordance with the requirements in S9 Reporting Requirements, each Permittee shall prepare written documentation of their SWMP and submit it to Ecology in written and electronic formats with the first year annual report. The documentation of th...
	2. Each Permittee shall track the cost or estimated cost of development and implementation of each component of the SWMP. This information shall be provided to Ecology upon request.
	3. Each Permittee shall track the number of inspections, official enforcement actions and types of public education activities as required by the respective program component. This information shall be included in the annual report.

	B. The SWMP shall be designed to reduce the discharge of pollutants from MS4s to the maximum extent practicable, meet state AKART requirements, and protect water quality.
	Permittees are to continue implementation of existing stormwater management programs until they begin implementation of the updated stormwater management program in accordance with the terms of this permit, including implementation schedules.

	C. The SWMP shall include the components listed below. The requirements of the stormwater management program shall apply to municipal separate storm sewers, and areas served by municipal separate storm sewers owned or operated by the Permittee. To the...
	1. Legal Authority
	a. No later than the effective date of this permit, each Permittee shall be able to demonstrate that they can operate pursuant to legal authority which authorizes or enables the Permittee to control discharges to and from municipal separate storm sewe...
	b. This legal authority, which may be a combination of statute, ordinance, permit, contracts, orders, interagency agreements, or similar means, shall authorize or enable the Permittee, at a minimum, to:

	2. Municipal Separate Storm Sewer System Mapping and Documentation
	The SWMP shall include an ongoing program for mapping and documenting the MS4.
	Minimum performance measure information and its form of retention shall include:
	ii. No later than 4 years from the effective date of this permit each Permittee shall map the attributes listed below for all storm sewer outfalls with a 24 inches nominal diameter or larger, or an equivalent cross-sectional area for non-pipe systems....
	iii. Each Permittee shall initiate a program to develop and maintain a map of all connections to the municipal separate storm sewer authorized or allowed by the Permittee after the effective date of this permit.
	iv. Each Permittee shall map existing, known connections over 8” to municipal separate storm sewers tributary to all storm sewer outfalls with a 24” inches nominal diameter or larger, or an equivalent cross-sectional area for non-pipe systems, accordi...
	City of Seattle and City of Tacoma:  2 years after the effective date of this permit.
	Clark, King Pierce and Snohomish Counties:  one half the area of the County within urban/higher density rural sub-basins 4 years after the effective date of this permit.
	v. No later than 4 years from the effective date of this permit each Permittee shall map geographic areas served by the Permittee’s MS4 that do not discharge stormwater to surface water.
	vi. To the extent consistent with national security laws and directives, each Permittee shall make available to Ecology, upon request, available maps depicting the information required in S5.C.2.b.i. through v., above. The preferred format of submissi...
	vii. Upon request, and to the extent appropriate, Permittees shall provide mapping information to Co-Permittees and Secondary Permittees. This permit does not preclude Permittees from recovering reasonable costs associated with fulfilling mapping info...


	3. Coordination
	a. The SWMP shall include coordination mechanisms among departments within each jurisdiction to eliminate barriers to compliance with the terms of this permit. The SWMP shall also include coordination mechanisms among entities covered under a municipa...
	b. Minimum Performance Measures:
	i. No later than 1 year after the effective date of this permit, establish, in writing, and begin implementation of, intra-governmental (internal) coordination agreement(s) or Executive Directive(s) to facilitate compliance with the terms of this perm...
	ii. No later than 2 years after the effective date of this permit, or within 2 years following the addition of a new Secondary Permittee, establish:
	Coordination mechanisms clarifying roles and responsibilities for the control of pollutants between physically interconnected MS3s of the Permittee and any other Permittee covered by a municipal stormwater permit.
	Coordinating stormwater management activities for shared waterbodies, among Permittees and Secondary Permittees, to avoid conflicting plans, policies and regulations.
	Permittees shall document their efforts to establish the required coordination mechanisms. Failure to effectively coordinate is not a permit violation provided other entities, whose actions the Permittee has no or limited control over, refuse to coope...


	4. Public Involvement and Participation
	a. The SWMP shall provide ongoing opportunities for public involvement in the Permittee’s stormwater management program and implementation priorities.
	b. Minimum performance measures:
	i. No later than 6 months after the effective date of this permit, develop and begin implementing a process to create opportunities for the public to participate in processes involving the development, implementation and update of the Permittee’s SWMP...
	ii. Each Permittee shall make their SWMP, the SWMP documentation required under S5.A.1. and all submittals required by this permit, including annual reports, available to the public, starting with the first annual report, on the Permittee’s website or...


	5. Controlling Runoff from New Development, Redevelopment and Construction Sites
	a. The SWMP shall include a program to prevent and control the impacts of runoff from new development, redevelopment, and construction activities. The program shall apply to private and public development, including roads.
	b. Minimum performance measures:
	i. The Minimum Requirements, thresholds, and definitions in Appendix 1, or Minimum Requirements, thresholds, and definitions determined by Ecology to be equivalent to Appendix 1, for new development, redevelopment, and construction sites shall be incl...
	ii. The local requirements shall include a site planning process and BMP selection and design criteria that, when used to implement the minimum requirements in Appendix 1, will protect water quality, reduce the discharge of pollutants to the maximum e...
	Permittees who choose to use the site planning process, and BMP selection and design criteria in the 2005 Stormwater Management Manual for Western Washington, or an equivalent manual approved by Ecology, may cite this choice as their sole documentatio...
	iii. Low Impact Development
	The program must allow non-structural preventative actions and source reduction approaches such as Low Impact Development Techniques (LID), to minimize the creation of impervious surfaces, and measures to minimize the disturbance of soils and vegetat...
	The program must require  non-structural preventive actions and source reduction approaches including Low Impact Development Techniques (LID), to minimize the creation of impervious surfaces, and measures to minimize the disturbance of soils and vege...
	The Permittee shall submit draft enforceable requirements, technical standards and manual to Ecology no later than 12 months after the effective date of this permit. Ecology will review and provide written response to the Permittee. If Ecology takes ...
	In the case of circumstances beyond the Permittee’s control, such as litigation or administrative appeals that may result in noncompliance with the requirements of this section, the Permittee shall promptly notify Ecology and submit a written request...
	v. No later than 18 months after the effective date of this permit, the program shall establish legal authority to inspect private stormwater facilities and enforce maintenance standards for all new development and redevelopment approved under the pro...
	vi. No later than 18 months after the effective date of this permit, the program shall include a process of permits, plan review, inspections, and enforcement capability to meet the following standards for both private and public projects, using quali...
	Review all stormwater site plans submitted to the Permittee for proposed development involving land disturbing activity that meet the thresholds in S5.C.5.b.i., above.
	Inspect prior to clearing and construction, all permitted development sites that meet the thresholds in S5.C.5.b.i., and that have a high potential for sediment transport as determined through plan review based on definitions and requirements in Appen...
	Inspect all permitted development sites involving land disturbing activity that meet the thresholds in S5.C.5.b.i., above, during construction to verify proper installation and maintenance of required erosion and sediment controls. Enforce as necessar...
	Inspect all development sites that meet the thresholds in S5.C.5.b.i., upon completion of construction and prior to final approval/occupancy to verify proper installation of permanent erosion controls and stormwater facilities/BMPs. Enforce as necessa...
	Compliance with the above inspection requirements shall be determined by the presence of an established inspection program designed to inspect all sites involving land disturbing activity that meet the thresholds in S5.C.5.b.i. Compliance during this ...
	The program shall include a procedure for keeping records of inspections and enforcement actions by staff, including inspection reports, warning letters, notices of violations, and other enforcement records. Records of maintenance inspections and main...
	The program shall include an enforcement strategy to respond to issues of non-compliance.
	vii. No later than the effective date of this permit, the Permittee shall make available the "Notice of Intent for Construction Activity" and/or copies of the "Notice of Intent for Industrial Activity" to representatives of proposed new development an...
	viii. No later than 18 months after the effective date of this permit, each permittee shall ensure that all staff whose primary job duties are implementing the program to Control Stormwater Runoff from New Development, Redevelopment, and Construction ...


	6. Structural Stormwater Controls
	a. The SWMP shall include a program to construct structural stormwater controls to prevent or reduce impacts to waters of the state caused by discharges from the MS4. Impacts that shall be addressed include disturbances to watershed hydrology and stor...
	The program shall consider the construction of projects such as: regional flow control facilities; water quality treatment facilities; facilities to trap and collect contaminated particulates; retrofitting of existing stormwater facilities; and rights...
	b. Minimum Performance Measures:
	i. No later than 1 year after the effective date of this permit, each Permittee shall develop  a Structural Stormwater Control program designed to control stormwater impacts that are not adequately controlled by other required actions of the SWMP. Imp...
	ii. Each Permittee shall include a description of the Structural Stormwater Control Program in the written documentation of their SWMP. The description of the Structural Stormwater Control Program shall include the following:
	iii. For planned individual projects, and programs of small projects, provide the following information:
	iv. Information about the Structural Stormwater Control Program shall be updated with each annual report.


	7. Source Control Program for Existing Development
	a. The SWMP shall include a program to reduce pollutants in runoff from areas that discharge to municipal separate storm sewers owned or operated by the Permittee. The program shall include the following:
	i. Application of operational and structural source control BMPs, and, if necessary, treatment BMPs to pollution generating sources associated with existing land uses and activities.
	ii. Inspections of pollutant generating sources at commercial, industrial and multifamily properties to enforce implementation of required BMPs to control pollution discharging into municipal separate storm sewers owned or operated by the Permittee.
	iii. Application and enforcement of local ordinances at applicable sites, including sites that are covered by other stormwater permits issued by Ecology. Permittees that are in compliance with the terms of this permit will not be held liable by Ecolog...
	iv. Reduction of pollutants associated with the application of pesticides, herbicides, and fertilizer discharging into municipal separate storm sewers owned or operated by the Permittee.

	b. Minimum Performance Measures for Source Control Program:
	i. No later than 18 months after the effective date of this permit, adopt and begin enforcement of an ordinance, or other enforceable documents, requiring the application of source control BMPs for pollutant generating sources associated with existing...
	The requirements of this subsection are met by using the source control BMPs in Volume IV of the 2005 Stormwater Management Manual for Western Washington, or a functionally equivalent manual approved by Ecology.
	Ecology review and approval of the ordinance, or other enforceable documents, and source control program is required. Each Permittee shall submit the proposed source control program and all necessary documentation to Ecology for review, no later than...
	Operational source control BMPs shall be required for all pollutant generating sources. Structural source control BMPs shall be required for pollutant generating sources if operational source control BMPs do not prevent illicit discharges or violatio...
	ii. No later than 18 months after the effective date of this permit, establish a program to identify sites which are potentially pollution generating. The program shall include:
	iii. Starting no later than 24 months after the effective date of this permit, implement an audit/inspection program for sites identified pursuant to S5.C.7.b.ii. above.
	iv. No later than 24 months after the effective date of this permit, each Permittee shall implement a progressive enforcement policy to require sites to come into compliance with stormwater requirements within a reasonable time period as specified bel...
	v. No later than 24 months after the effective date of this permit, each Permittee shall ensure that all staff whose primary job duties are implementing the source control program are trained to conduct these activities. The training shall cover the l...


	8. Illicit Connections and Illicit Discharges Detection and Elimination
	a. The SWMP shall include an ongoing program to detect, remove and prevent illicit connections and illicit discharges, including spills, into the municipal separate storm sewers owned or operated by the Permittee.
	b. Minimum Performance Measures:
	i. No later than the effective date of this permit, each Permittee shall continue implementing an on-going program to prevent, identify and respond to illicit connections and illicit discharges. The program shall include procedures for reporting and c...
	Illicit connections and illicit discharges shall be identified through field screening, inspections, complaints/reports, construction inspections, maintenance inspections, source control inspections, and/or monitoring information, as appropriate.
	ii. No later than 18 months after the effective date of this permit, each Permittee shall evaluate, and if necessary update, existing ordinances or other regulatory mechanisms to effectively prohibit non-stormwater, illicit  discharges, including spil...
	(1) The ordinance or other regulatory mechanism does not need to prohibit the following categories of non-stormwater discharges:
	(2) The ordinance or other regulatory mechanism, shall prohibit the following categories of non-stormwater discharges unless the stated  conditions are met:
	(3) The Permittee’s SWMP shall, at a minimum, address each category in (2) above in accordance with the conditions stated therein.
	(4) The SWMP shall further address any category of discharges in (1) or (2) above if the discharges are identified as significant sources of pollutants to waters of the State.
	(5) Non-stormwater discharges covered by another NPDES permit and discharges from emergency fire fighting activities are allowed in the MS4 in accordance with S2 Authorized Discharges.

	iii. No later than 18 months after the effective date of this permit, each Permittee shall ensure that all municipal field staff who are responsible for identification, investigation, termination, cleanup, and reporting of illicit discharges, includin...
	iv. No later than 24 months after the effective date of this permit, develop and implement an ongoing training program for all municipal field staff, which, as part of their normal job responsibilities might come into contact with or otherwise observe...
	v. Each Permittee shall provide a publicly-listed, water quality citizen complaints/reports telephone number. Except for Clark County, which shall meet this requirement no later than 6 months from the effective date of this permit, this citizen compli...
	vi. Each Permittee shall conduct on-going screening to detect illicit connections. The program shall include field screening and source tracing; and may also include source control inspections and complaint response. To comply with the requirement the...
	(1) Each City covered under this permit shall prioritize conveyances and outfalls and complete field screening for at least 60% of the conveyance systems within the Permittee’s incorporated area no later than 5 years from the effective date of the per...
	(2) Each County covered under this permit shall prioritize outfalls and conveyances in urban/higher density rural sub-basins for screening and shall complete field screening for at least half of the conveyance systems in these areas no later than 5 ye...

	vii. Response to Illicit Connections
	(1) Investigation:  Upon discovery or upon receiving a report of a suspected illicit connection, Permittees shall initiate an investigation within 21 days, to determine the source and nature of the connection, and the responsible party for the connection
	(2) Termination:  Upon confirmation of the illicit nature of a storm drain connection, Permittees shall use their enforcement authority in a documented effort to eliminate the illicit connection within 6 months. All illicit connections to the MS4 shal...
	(3) Permittees shall contact Ecology immediately upon discovering an illicit connection that presents a severe threat to human health or the environment. Permittees may refer illicit connection violations to Ecology provided that the Permittee also ma...

	viii. No later than 6 months after the effective date of this permit, each Permittee shall either participate in a regional emergency response program, or develop and implement procedures to investigate and respond to spills and improper disposal into...
	ix. Each Permittee shall track and maintain records of the illicit discharge detection and elimination program, including documentation of inspections, complaint/spill response and other enforcement records.


	9. Operation and Maintenance Program
	a. The SWMP shall include a program to regulate maintenance activities and to conduct maintenance activities by the Permittee that prevent or reduce stormwater impacts. The program shall include:
	i. Maintenance standards and programs for proper and timely maintenance of public and private stormwater facilities.
	ii. Practices for operating and maintaining Permittee’s streets, roads, and highways to reduce stormwater impacts.
	iii. Policies and procedures to reduce pollutants associated with the application of pesticides, herbicides, and fertilizer by the Permittee’s agencies or departments.
	iv. Practices for reducing stormwater impacts from heavy equipment maintenance or storage yards, and from material storage facilities owned or operated by the Permittee.
	v. A training component.

	b. Minimum Performance Measures:
	i. Maintenance Standards. No later than 18 months after the effective date of this permit, each Permittee shall establish maintenance standards that are as protective or more protective of facility function than those specified in Chapter 4 of Volume ...
	(1) The purpose of the maintenance standard is to determine if maintenance is required. The maintenance standard is not a measure of the facility’s required condition at all times between inspections. Exceeding the maintenance standard between inspect...
	(2) Unless there are circumstances beyond the Permittee’s control, when an inspection identifies an exceedence of the maintenance standard, maintenance shall be performed:
	Circumstances beyond the Permittee’s control include denial or delay of access by property owners, denial or delay of necessary permit approvals, and unexpected reallocations of maintenance staff to perform emergency work. For each exceedence of the ...

	ii. Maintenance of stormwater facilities regulated by the Permittee
	(1) No later than 18 months after the effective date of this permit, each Permittee shall evaluate and, if necessary, update existing ordinances or other enforceable documents requiring maintenance of all permanent stormwater treatment and flow contro...
	(2) No later than 18 months after the effective date of this permit, each Permittee shall develop and implement an initial inspection schedule for all known, permanent stormwater treatment and flow control facilities (other than catch basins) regulate...
	(3) No later than 4 years after the effective date of this permit, each Permittee shall develop an on-going inspection schedule to annually inspect all stormwater treatment and flow control facilities (other than catch basins) regulated by the Permitt...
	Reducing the inspection frequency to less frequently than annually shall be based on maintenance records of double the length of time of the proposed inspection frequency. In the absence of maintenance records, the Permittee may substitute written sta...
	(4)  No later than 2 years after the effective date of this permit each Permittee shall manage maintenance activities to inspect all new permanent stormwater treatment and flow control facilities, including catch basins, in new residential development...

	(5)  Compliance with the inspection requirements of S5.C.9.b.ii.(2), (3), and (4), above, shall be determined by the presence of an established inspection program designed to inspect all sites, and achieving inspection of 80% of all sites.
	(6) The Permittee shall require cleaning of catch basins regulated by the Permittee if they are found to be out of compliance with established maintenance standards in the course of inspections conducted at facilities under the requirements of S5.C.7....
	iii. Maintenance of stormwater facilities owned or operated by the Permittee
	(1) No later than 24 months after the effective date of this permit each Permittee shall begin implementing a program to annually inspect all permanent stormwater treatment and flow control facilities (other than catch basins) owned or operated by the...
	Changing the inspection frequency to less frequently than annually shall be based on maintenance records of double the length of time of the proposed inspection frequency. In the absence of maintenance records, the Permittee may substitute written sta...

	(2) No later than 24 months after the effective date of this program each Permittee shall begin implementing a program to conduct spot checks of potentially damaged  permanent treatment and flow control facilities (other than catch basins) after major...
	(3) Compliance with the inspection requirements of S5.C.9.b.iii.(1), and (2) above, shall be determined by the presence of an established inspection program designed to inspect all sites. Compliance during this permit term shall be determined by achie...
	iv. Maintenance of Catch Basins Owned or Operated by the Permittee
	(1) No later than 24 months after the effective date of this permit each Permittee shall begin implementing a program to annually inspect catch basins and inlets owned or operated by the Permittee.
	(2) The annual catch basin inspection schedule may be changed as appropriate to meet the maintenance standards based on maintenance records of double the length of time of the proposed inspection frequency. In the absence of maintenance records for ca...
	(3) The disposal of decant water shall be in accordance with the requirements in Appendix 6 – Street Waste Disposal.
	v. Records of inspections and maintenance or repair activities conducted by the Permittee shall be maintained. Records of maintenance or repair requiring capital construction of $25,000 or more shall be maintained and provided in the annual report.
	vi. Within 12 months of the effective date of this permit, establish practices to reduce stormwater impacts associated with runoff from parking lots, streets, roads, and highways owned or operated by the Permittee; and road maintenance activities cond...
	Implementation of practices shall begin no later than 18 months after the effective date of this permit, and continue on an ongoing basis throughout the term of the permit. The following activities shall be addressed:
	(1) Pipe cleaning
	(2) Cleaning of culverts that convey stormwater in ditch systems
	(3) Ditch maintenance
	(4) Street cleaning
	(5) Road repair and resurfacing, including pavement grinding
	(6) Snow and ice control
	(7) Utility installation
	(8) Maintaining roadside areas, including vegetation management.
	(9) Dust control
	(10) Pavement striping maintenance
	vii. No later than 18 months after the effective date of this permit, each Permittee shall establish and implement policies and procedures to reduce pollutants in discharges from lands owned or maintained by the Permittee subject to this permit. Lands...
	The policies and procedures shall address, but are not limited to:
	(1) Application of fertilizer, pesticides, and herbicides, including the development of Nutrient management and Integrated Pest Management Plans;
	(2) Sediment and erosion control;
	(3) Landscape maintenance and vegetation disposal;
	(4) Trash management; and
	(5) Building exterior cleaning and maintenance.
	viii. No later than 24 months after the effective date of this permit, develop and implement an ongoing training program for employees of the Permittee who have primary construction, operations or maintenance job functions that could impact stormwater...
	ix. Develop and implement a Stormwater Pollution Prevention Plan (SWPPP) for all heavy equipment maintenance or storage yards, and material storage facilities owned or operated by the Permittee in areas subject to this permit, that are not required to...


	10. Education and Outreach Program
	a. The SWMP shall include an education program aimed at residents, businesses, industries, elected officials, policy makers, planning staff and other employees of the Permittee. The goal of the education program is to reduce or eliminate behaviors and...
	b. Minimum Performance Measures:
	i. No later than 12 months after the effective date of this permit, each Permittee shall implement or participate in an education and outreach program that uses a variety of methods to target the audiences and topics listed below. The outreach program...
	(1)  General Public
	(2)  General public and businesses, including home based and mobile businesses
	(3)  Homeowners, landscapers and property managers
	(4)  Engineers, contractors, developers, review staff and land use planners
	ii. Each Permittee shall implement or participate in an effort to measure understanding and adoption of the targeted behaviors for at least one targeted audience in at least one subject area. The resulting measurements shall be used to direct educatio...
	iii. Each Permittee shall track and maintain records of public education activities.




	S6. STORMWATER MANAGEMENT PROGRAM FOR CO-PERMITTEES AND SECONDARY PERMITTEES
	A. This section applies to all Secondary Permittees, whether coverage under this Permit is obtained individually, or as a Co-Permittee with a City and/or Town and/or County and/or another Secondary Permittee.
	i. A description of each of the program components included in S6.D.1. through S6.D.6., and
	ii. Any additional actions necessary to meet the requirements of applicable TMDLs pursuant to S7 Compliance with Total Maximum Daily Load Requirements.
	i. A description of each of the program components included in S6.E.1. through S6.E.7., and
	ii. Any additional actions necessary to meet the requirements of applicable TMDLs pursuant to S7 Compliance with Total Maximum Daily Load Requirements.
	a. S6.D. is applicable to all Secondary Permittees except the Port of Seattle and the Port of Tacoma. S6.D. does not apply to Permittees listed in S1.B., or S1.C.
	b. S6.E. is applicable only to the Port of Seattle and the Port of Tacoma.
	c. S6.F. is applicable only to King County as a Co-Permittee with the City of Seattle for MS4s owned by King County but located within the City of Seattle.

	B. Coordination
	C. Legal Authority
	To the extent allowable under state law and federal law, each Secondary Permittee shall be able to demonstrate that it can operate pursuant to legal authority which authorizes or enables the Secondary Permittee to control discharges to and from munic...
	D. Stormwater Management Program for Secondary Permittees
	The term “Secondary Permittees” means drainage, diking, flood control, or diking and drainage districts, Ports (other than the Ports of Seattle and Tacoma, (see S6.E.)), public colleges and universities, and any other owners or operators of municipal...
	1. Public Education and Outreach
	a. Storm drain inlets owned and operated by the Secondary Permittee that are located in maintenance yards, in parking lots, along sidewalks, and at pedestrian access points shall be clearly and permanently labeled with the message “Dump no waste” and ...
	i. No later than three years from the date of permit coverage, at least 50 percent of these inlets shall be labeled.
	ii. No later than 180 days prior expiration date of this Permit, or as established as a condition of coverage by Ecology, all of these inlets shall be labeled.
	iii. As identified during visual inspection and regular maintenance of storm drain inlets per the requirements of S6.D.3.d. and S6.D.6.a.i. below, or as otherwise reported to the Secondary Permittee, any inlet having a label that is no longer clearly ...


	b. Each year, beginning no later than three years from the date of permit coverage, public ports, colleges and universities shall distribute educational information to tenants and residents on the impact of stormwater discharges on receiving waters, a...
	i.      How stormwater runoff affects local waterbodies,
	ii.     Proper use and application of pesticides and fertilizers,
	iii.    Benefits of using well-adapted vegetation,
	iv.    Alternative equipment washing practices, including cars and trucks that minimize pollutants in stormwater,
	v.     Benefits of proper vehicle maintenance and alternative transportation choices; proper handling and disposal of wastes, including the location of hazardous waste collection facilities in the area,
	vi.    Hazards associated with illicit connections, and
	vii.   Benefits of litter control and proper disposal of pet waste.

	Compliance with this requirement may be achieved through participation in the local jurisdiction’s public education and outreach programs.
	2. Public Involvement and Participation
	a. Publish a public notice in the local newspaper or on the Permittee’s website and solicit public review of its SWMP.
	b. Make the latest updated version of the SWMP available to the public. If the Secondary Permittee maintains a website, the SWMP shall be posted on the Secondary Permittee’s website.

	3. Illicit Discharge Detection and Elimination
	a. From the date of permit coverage, comply with all relevant ordinances, rules, and regulations of the local jurisdiction(s) in which the Secondary Permittee is located that govern non-stormwater discharges.
	b. Develop and adopt appropriate policies prohibiting illicit discharges no later than one year from the date of permit coverage. Identify possible enforcement mechanisms no later than one year from the date of permit coverage; and, no later than eigh...
	Non-stormwater discharges covered by another NPDES permit and discharges from emergency fire fighting activities are allowed in the MS4 in accordance with S2 Authorized Discharges.
	The policies do not need to prohibit the following categories of non-stormwater discharges:
	Diverted stream flows,
	Rising ground waters,
	Uncontaminated ground water infiltration (as defined at 40 CFR 35.2005(20)),
	Uncontaminated pumped ground water,
	Foundation drains,
	Air conditioning condensation,
	Irrigation water from agricultural sources that is commingled with urban stormwater,
	Springs,
	Water from crawl space pumps,
	Footing drains, and
	Flows from riparian habitats and wetlands.
	The policies shall prohibit the following categories of non-stormwater discharges, unless the stated conditions are met:
	Discharges from potable water sources, including water line flushing, hyperchlorinated water line flushing, fire hydrant system flushing, and pipeline hydrostatic test water. Planned discharges shall be de-chlorinated to a concentration of 0.1 ppm or ...
	Discharges from lawn watering and other irrigation runoff. These discharges shall be minimized through, at a minimum, public education activities and water conservation efforts conducted by the Secondary Permittee and/or the local jurisdiction.
	Dechlorinated swimming pool discharges. The discharges shall be dechlorinated to a concentration of 0.1 ppm or less, pH-adjusted and reoxygenated if necessary, and volumetrically and velocity controlled to prevent resuspension of sediments in the MS4....
	Street and sidewalk wash water, water used to control dust, and routine external building washdown that does not use detergents. The Secondary Permittee shall reduce these discharges through, at a minimum, public education activities and/or water cons...
	Other non-stormwater discharges shall be in compliance with the requirements of a stormwater pollution prevention plan reviewed by the Permittee which addresses control of such discharges.
	The Secondary Permittee’s SWMP shall, at a minimum, address each category in iii above in accordance with the conditions stated therein.
	The SWMP shall further address any category of discharges in ii or iii above if the discharge is identified as a significant source of pollutants to waters of the State.

	d. Conduct field inspections and visually inspect for illicit discharges at all known outfalls that discharge to surface waters. Visually inspect at least one third (on average) of all known outfalls each year beginning no later than two years from th...
	e. No later than 180 days before the expiration date of this Permit, or as established as a condition of coverage by the Ecology, develop and implement a spill response plan that includes coordination with a qualified spill responder.
	f. No later than two years from permit coverage date, provide staff training or coordinate with existing training efforts to educate relevant staff on proper best management practices for preventing spills and illicit discharges. All relevant staff sh...

	4. Construction Site Stormwater Runoff Control
	a. Comply with all relevant ordinances, rules, and regulations of the local jurisdiction(s) in which the Secondary Permittee is located that govern construction phase stormwater pollution prevention.
	c. Coordinate with the local jurisdiction regarding projects owned and operated by other entities which discharge into the Secondary Permittee’s MS4, to assist the local jurisdiction with achieving compliance with all relevant ordinances, rules, and r...
	d. Provide training or coordinate with existing training efforts to educate relevant staff in erosion and sediment control BMPs and requirements, or hire trained contractors to perform the work.
	e. Coordinate as requested with Ecology or the local jurisdiction to provide access for inspection of construction sites or other land disturbances, which are under the control of the Secondary Permittee during the active grading and/or construction p...

	5. Post-Construction Stormwater Management for New Development and Redevelopment
	a. Comply with all relevant ordinances, rules and regulations of the local jurisdiction(s) in which the Secondary Permittee is located that govern post-construction stormwater pollution prevention measures.
	b. Coordinate with the local jurisdiction regarding projects owned and operated by other entities which discharge into the Secondary Permittee’s MS4, to assist the local jurisdiction with achieving compliance with all relevant ordinances, rules, and r...

	6. Pollution Prevention and Good Housekeeping for Municipal Operations
	a. No later than three years from the date of permit coverage, develop and implement a municipal operation and maintenance (O&M) plan to minimize stormwater pollution from activities conducted by the Secondary Permittee. The O&M Plan shall include app...
	Stormwater collection and conveyance system, including catch basins, stormwater sewer pipes, open channels, culverts, structural stormwater controls, and structural runoff treatment and/or flow control facilities. The O&M Plan shall address, but is n...
	For facilities located in Western Washington, Secondary Permittees shall establish maintenance standards that are as protective or more protective of facility function than those specified in Chapter 4 Volume V of the 2005 Stormwater Management Manual...
	For facilities located in Eastern Washington, Secondary Permittees shall establish maintenance standards that are as protective or more protective of facility function than those specified in Chapters 5, 6 and 8 of the 2004 Stormwater Management Manua...
	Secondary Permittees shall conduct spot checks of stormwater treatment and flow control facilities following a 24 hour storm event with a 10-year or greater recurrence interval.
	Roads, highways, and parking lots. The O&M Plan shall address, but is not limited to: deicing, anti-icing, and snow removal practices; snow disposal areas; material (e.g. salt, sand, or other chemical) storage areas; all-season BMPs to reduce road and...
	Vehicle fleets. The O&M Plan shall address, but is not limited to: storage, washing, and maintenance of Secondary Permittee vehicle fleets; and fueling facilities. Secondary Permittees shall conduct all vehicle and equipment washing and maintenance in...
	External building maintenance. The O&M Plan shall address, building exterior cleaning and maintenance including cleaning, washing, painting and other maintenance activities.
	Parks and open space. The O&M Plan shall address, but is not limited to: proper application of fertilizer, pesticides, and herbicides; sediment and erosion control; BMPs for landscape maintenance and vegetation disposal; and trash management.
	Material storage areas, heavy equipment storage areas, and maintenance areas. Secondary Permittees shall develop and implement a Stormwater Pollution Prevention Plan to protect water quality at each of these facilities owned or operated by the Seconda...
	Other facilities that would reasonably be expected to discharge contaminated runoff. The O&M Plan shall address proper stormwater pollution prevention practices for each facility.

	b. From the date of coverage under this Permit, Secondary Permittees shall also have permit coverage for all facilities operated by the Secondary Permittee that are required to be covered under the General NPDES Permit for Stormwater Discharges Associ...
	c. The O&M Plan shall include sufficient documentation and records as necessary to demonstrate compliance with the O&M Plan requirements in S6.D.6.a.i. through vii above.
	d. Train all employees whose construction, operations, or maintenance job functions may impact stormwater quality. The training shall address:
	The importance of protecting water quality,
	The requirements of this Permit,
	Operation and maintenance requirements,
	Inspection procedures,
	Ways to perform their job activities to prevent or minimize impacts to water quality, and
	Procedures for reporting water quality concerns, including potential illicit discharges.


	E. Stormwater Management Program for the Port of Seattle and Port of Tacoma
	The Stormwater Management Program (SWMP) for the Port of Seattle and the Port of Tacoma shall be developed and implemented in accordance with the schedules contained in this section and shall be fully developed and implemented no later than three yea...
	Notwithstanding the schedules for implementation of SWMP components contained in this permit, Permittees that are already implementing some or all of the SWMP components in this section shall continue implementation of those components of their SWMP.
	The SWMP for the Port of Seattle and the Port of Tacoma of shall include the following components:
	1. Education Program
	The SWMP shall include an education program aimed at tenants and Port employees. The goal of the education program is to reduce or eliminate behaviors and practices that cause or contribute to adverse stormwater impacts.
	a. No later than 18 months after receiving coverage under this permit, the Permittee shall make educational materials available to tenants and Port employees whose job duties could impact stormwater.

	2. Public Involvement and Participation
	a. Publish a public notice in the local newspaper and solicit public review of its SWMP.
	b. Make the latest updated version of the SWMP available to the public. The SWMP shall be posted on the Port’s website.
	3. Illicit Discharge Detection and Elimination
	The SWMP shall include a program to detect, remove and prevent illicit connections and illicit discharges, including spills, into the municipal separate storm sewers owned or operated by the Port.
	Minimum Performance Measures
	a. From the date of permit coverage, comply with all ordinances, rules, and regulations of the local jurisdiction(s) in which the Port district’s MS3 is located that govern non-stormwater discharges.
	b. Develop and adopt appropriate policies prohibiting illicit discharges no later than one year from the date of permit coverage. Identify possible enforcement mechanisms no later than one year from the date of permit coverage and, no later than eight...
	Non-stormwater discharges covered by another NPDES permit and discharges from emergency fire fighting activities are allowed in the MS4 in accordance with S2 Authorized Discharges.
	The policies do not need to prohibit the following categories of non-stormwater discharges:
	Diverted stream flows,
	Rising ground waters,
	Uncontaminated ground water infiltration (as defined at 40 CFR 35.2005(20)),
	Uncontaminated pumped ground water,
	Foundation drains,
	Air conditioning condensation,
	Irrigation water from agricultural sources that is commingled with urban stormwater,
	Springs,
	Water from crawl space pumps,
	Footing drains, and
	Flows from riparian habitats and wetlands.
	The policies shall prohibit the following categories of non-stormwater discharges unless the stated conditions are met:
	Discharges from potable water sources, including water line flushing, hyperchlorinated water line flushing, fire hydrant system flushing, and pipeline hydrostatic test water. Planned discharges shall be de-chlorinated to a concentration of 0.1 ppm or ...
	Discharges from lawn watering and other irrigation runoff. These discharges shall be minimized through, at a minimum, public education activities and water conservation efforts conducted by the Secondary Permittee and/or the local jurisdiction.
	Dechlorinated swimming pool discharges. The discharges shall be dechlorinated to a concentration of 0.1 ppm or less, pH-adjusted and reoxygenated if necessary, and volumetrically and velocity controlled to prevent resuspension of sediments in the MS4....
	Street and sidewalk wash water, water used to control dust, and routine external building wash down that does not use detergents. The Ports of Seattle and Tacoma shall reduce these discharges through, at a minimum, public education activities and/or w...
	Other non-stormwater discharges shall be in compliance with the requirements of a stormwater pollution prevention plan reviewed by the Permittee which addresses control of such discharges.
	The SWMP shall, at a minimum, address each category in iii above in accordance with the conditions stated therein.
	The SWMP shall further address any category of discharges in ii or iii above if the discharge is identified as a significant source of pollutants to waters of the State.

	c. The SWMP shall include an ongoing program for gathering, maintaining, and using adequate information to conduct planning, priority setting, and program evaluation activities for Port-owned properties. The following information will be gathered and ...
	i. Mapping of known municipal separate storm sewer outfalls, and maps depicting land use for property owned by the Port, and all other properties served by municipal separate storm sewers known to and owned or operated by the Port. The mapping shall b...
	ii. Mapping of tributary conveyances, and the associated drainage areas of municipal separate storm sewer outfalls owned or operated by the Port, with a 24 inch nominal diameter or larger, or an equivalent cross-sectional area for non-pipe systems. Th...
	iii. To the extent consistent with national security laws and directives, each Port shall make available to Ecology upon request, GIS data layers generated by the Port depicting outfall locations, land use, tributary conveyances and associated drainag...
	iv. No later than 24 months after receiving coverage under this permit, develop and implement a program to document operation and maintenance records for stormwater facilities covered under this permit. The information shall be available for inspectio...
	v. Upon request, and to the extent consistent with national security laws and directives, mapping information and operation and maintenance records shall be provided to the City or County in which the Port is located.

	d. Conduct field inspections and visually inspect for illicit discharges at all known outfalls that discharge to surface waters. Visually inspect at least one third (on average) of all known outfalls each year beginning no later than 3 years from the ...
	e. 180 days before the expiration date of this Permit, develop and implement a spill response plan that includes coordination with a qualified spill responder.
	f. Provide staff training or coordinate with existing training efforts to educate relevant staff on proper best management practices for preventing spills and illicit discharges.
	a. Comply with all relevant, rules, and regulations of the local jurisdiction(s) in which the Port is located that govern construction phase stormwater pollution prevention measures. Within one year of the effective date of coverage, and to the extent...

	b. Coordinate with the local jurisdiction regarding projects owned and operated by other entities which discharge into interconnected MS3s, to assist the local jurisdiction in achieving compliance with all relevant ordinances, rules, and regulations o...
	a. Each Port shall prepare an operation and maintenance manual for all stormwater BMPs that are under the functional control of the Permittee and which discharge stormwater to its MS3, or to an interconnected MS3.
	i. The O&M manual shall be completed no later than 2 years after receiving coverage under this permit. A copy of the manual shall be retained in the appropriate Port department.
	ii. The operation and maintenance manual shall establish facility-specific maintenance standards that are as protective, or more protective than those specified in Chapter 4 of Volume V of the 2005 Stormwater Management Manual for Western Washington. ...
	iii. The purpose of the maintenance standard is to determine if maintenance is required. The maintenance standard is not a measure of the facility’s required condition at all times between inspections. Exceeding the maintenance standards between inspe...
	b. The Port will manage maintenance activities to inspect all stormwater BMPs listed in the O&M manual annually, and take appropriate maintenance action in accordance with the O&M manual.
	i.  The Permittee may change the inspection frequency to less than annually, provided the maintenance standards are still met. Reducing the annual inspection frequency shall be based on maintenance records of double the length of time of the proposed ...
	ii. Unless there are circumstances beyond the Permittees control, when an inspection identifies an exceedence of the maintenance standard, maintenance shall be performed:
	Within 1 year for wet pool facilities and retention/detention ponds.
	Within 1 year for typical maintenance of facilities, except catch basins.
	Within 6 months for catch basins, and
	Within 2 years for maintenance that requires capital construction of less than $25,000.
	Circumstances beyond the Permittee’s control include denial or delay of access by property owners, denial or delay of necessary permit approvals, and unexpected reallocations of maintenance staff to perform emergency work. For each exceedence of the ...
	c. The Port shall provide appropriate training for Port maintenance staff.

	7. Source Control in existing Developed Areas
	The SWMP shall include the development and implementation of one or more Stormwater Pollution Prevention Plans (SWPPPs). A SWPPP is a documented plan to identify and implement measures to prevent and control the contamination of discharges of stormwa...
	Minimum Performance Measures
	a. SWPPP(s) shall be developed within 24 months of receiving coverage under this permit.
	b. The SWPPP(s) shall include a facility assessment including a site plan, identification of pollutant sources, and description of the drainage system.
	c. The SWPPP(s) shall include a description of the BMPs used or proposed for use by the Permittee. Stormwater BMPs shall be selected from the 2005 Stormwater Management Manual for Western Washington (or an equivalent Manual approved by Ecology). Imple...
	d. The Port shall maintain a list of sites covered by the SWPPP(s) required under this permit. At least 15% of the listed sites shall be inspected annually, and 80% of the total number of listed properties shall be inspected by 180 days before the exp...
	e. The SWPPP(s) shall include policies and procedures to reduce pollutants associated with the application of pesticides, herbicides and fertilizer.
	f. The SWPPP(s) shall include measures to prevent, identify and respond to illicit discharges, including illicit connections, spills and improper disposal. Immediately upon becoming aware of a spill into the drainage system owned or operated by the Po...
	g. The SWPPP(s) shall include a component related to inspection and maintenance of stormwater facilities and catch basins that is consistent with the Port’s Operation and Maintenance Program, as specified in S6.E.6. above.

	8. Monitoring Program. Monitoring requirements for the Port of Seattle and Port of Tacoma are included in Special Condition S8.

	F. Stormwater Management Program for King County as a Co-Permittee
	King County, as a Co-Permittee with the City of Seattle for the discharges from outfalls King County owns or operates in the City, shall participate in the City of Seattle’s Stormwater Management Program in accordance with the Joint Stormwater Manage...

	S7. COMPLIANCE WITH TOTAL MAXIMUM DAILY LOAD REQUIREMENTS
	The following requirements apply if an applicable Total Maximum Daily Load (TMDL) is approved for stormwater discharges from MS4s owned or operated by the Permittee. Applicable TMDLs are TMDLs which have been approved by EPA on or before the date perm...
	Where monitoring is required in Appendix 2, the permittee shall conduct the monitoring according to a Quality Assurance Project Plan (QAPP) approved by Ecology.
	B. For applicable TMDLs not listed in Appendix 2, compliance with this permit shall constitute compliance with those TMDLs.
	C. For TMDLs that are approved by EPA after this permit is issued, Ecology may establish TMDL-related permit requirements through future permit modification if Ecology determines implementation of actions, monitoring or reporting necessary to demonstr...

	S8. MONITORING
	A. Except for the Port of Seattle and the Port of Tacoma, Secondary Permittees are not required to conduct water sampling or other testing during the effective term of this permit, with the following exceptions:
	1. Any water quality monitoring required for compliance with TMDLs, pursuant to section S7 Compliance with Total Maximum Daily Load Requirements and Appendix 2 of this permit; and
	2. Any sampling or testing required for characterizing illicit discharges pursuant to section S6.D.3. of this permit.

	B. Permittees shall provide the following information in each annual report:
	1. A description of any stormwater monitoring or studies conducted by the Permittee during the reporting period. If stormwater monitoring was conducted on behalf of the Permittee, or if studies or investigations conducted by other entities were report...
	2. An assessment of the appropriateness of the BMPs identified by the Permittee for each component of the SWMP; and any changes made, or anticipated to be made, to the BMPs that were previously selected to implement the SWMP, and why.
	3. Information required pursuant to S8.C.2. below.
	C. The Permittees listed in S1.B., and the Port of Seattle, and the Port of Tacoma shall develop and implement a long-term monitoring program.
	1. The monitoring program shall include three components
	a. Stormwater monitoring which is intended to characterize stormwater runoff quantity and quality at a limited number of locations in a manner that allows analysis of loadings and changes in conditions over time and generalization across the Permittee...
	b. Targeted stormwater management program effectiveness monitoring which is intended to improve stormwater management efforts by evaluating at least two stormwater management practices that significantly affect the success of or confidence in stormwat...
	c. BMP evaluation monitoring is intended to evaluate the effectiveness and operation and maintenance requirements of stormwater treatment and hydrologic management BMPs. BMP evaluation monitoring requirements are outlined in S8.F.

	2. Each of the components of the monitoring program shall include a Quality Assurance Project Plan (QAPP). QAPPs shall be prepared in accordance with Ecology’s QAPP guidelines, available from Ecology’s website. The monitoring program shall be develope...
	All QAPPs shall be submitted to Ecology for review, in accordance with the deadlines in S8.G. below. QAPPs for Stormwater Monitoring (S8.D.), and  Stormwater Treatment and Hydrologic Management BMP Evaluation Monitoring (S8.F.) shall be reviewed and ...

	D. Stormwater Monitoring
	Stormwater monitoring site selection
	a. Stormwater monitoring sites shall have the tributary conveyance system and drainage area mapped, and be suitable for permanent installation and operation of flow-weighted composite sampling equipment. Permittees shall document how sites are selecte...
	Each site must represent a discernible type of land use, but not a single industrial or commercial complex. Ideally, to represent a particular land use, no less than 80% of the area served by the outfall or conveyance will be classified as having tha...
	b. Counties shall monitor one outfall or conveyance representing each of the following land uses: Commercial, Low density residential, and High density residential.
	c. Cities shall monitor one outfall or conveyance representing each of the following land uses: Commercial, High density residential, and Industrial.
	d. The Ports of Seattle and Tacoma shall each monitor one outfall or conveyance.
	i. The wet season is from October 1 through April 30. A qualifying wet season storm event is defined as follows:
	Rainfall volume:  0.20” minimum, no fixed maximum
	Rainfall duration:  No fixed minimum or maximum
	Antecedent dry period:  Less than or equal to 0.02” rain in the previous 24 hours
	Inter-event dry period:  6 hours

	ii. The dry season is from May 1 through September 30. A qualifying dry season storm event is defined as follows:
	Rainfall volume:  0.20” minimum, no fixed maximum
	Rainfall duration:  No fixed minimum or maximum
	Antecedent dry period:  less than or equal to 0.02”  rain in the previous 72 hours
	Inter-event dry period:  6 hours

	b. Storm events shall be sampled using flow-weighted composite storm sampling. Automatic samplers shall be programmed to begin sampling as early in the runoff event as practical and to continue sampling past the longest estimated time of concentration...
	For storm events lasting less than 24 hours, samples shall be collected for at least seventy-five percent (75%) of the storm event hydrograph. For storm events lasting longer than 24 hours, samples shall be collected for at least seventy-five percent...
	Each composite sample must consist of at least 10 aliquots. Composite samples with 7 to 9 aliquots are acceptable if they meet the other sampling criteria and help achieve a representative balance of wet season/dry season events and storm sizes.
	Continuous flow recording of all storm events (not just sampled storm events) is necessary for at least one year to establish a baseline rainfall/runoff relationship.
	Precipitation and flow data shall be reported, and composite samples shall be analyzed and results reported for the constituents/parameters listed below. Chemicals below detection limits after two years of data analysis may be dropped from the analys...
	i. Precipitation event data including antecedent dry period and rainfall distribution throughout the event, flow and hydrograph data including sampled and total runoff time periods and volumes
	ii. Conventional Parameters Including: TSS, turbidity, Conductivity, Chloride, Biochemical oxygen demand (BOD5), Hardness, and Methylene Blue Activating Substances (MBAS).
	iii. Nutrients: Total phosphorus, Orthophosphate, Total kjeldahl nitrogen, and Nitrate – nitrite.
	iv. Metals, including, at a minimum: total and dissolved copper, zinc, cadmium, and lead; and mercury sampling in commercial and industrial land use areas.
	v. Organics: PAHs; phthalates.
	vi. Pesticides including:
	Herbicides: 2,4-D, MCPP, Triclopyr,
	Insecticides: Diazinon, Malathion, Chlorpyrifos, Dichlobenil, Prometon
	Fungicides: Pentachlorophenol

	c. If the volume of stormwater sample collected from a qualifying storm is insufficient to allow analysis for all parameters listed S8.D.2.b. above, the sample shall be analyzed for as many parameters as possible in the following priority order:
	i. All land use types: 1. TSS; 2. Conductivity; 3. MBAS; 4. Metals and hardness;
	ii. Industrial/Commercial: 5. PAH’s and phthalates; 6. Pesticides; 7. Nutrients 8. BOD5; and  9. Chlorides
	iii. Residential: 5. Nutrients; 6. Pesticides; 7. PAH’s and phthalates; 8. BOD5; and 9. Chlorides
	e.  Sampling and Reporting Requirements for seasonal first-flush toxicity tests
	i. The Permittee shall submit all reports for toxicity testing in accordance with the most recent version of Department of Ecology Publication # WQ-R-95-80, Laboratory Guidance and Whole Effluent Toxicity Test Review Criteria. Reports shall contain be...
	ii. The Permittee shall collect the sample for toxicity testing using flow- weighted or time-weighted composite samplers or sampling methods.
	iii. The Permittee shall collect the sample for the associated chemical analysis at the same time and location as the toxicity testing sample. The associated chemical analysis shall be for the following parameters: TSS, chloride, hardness, methylene b...
	iv. Sample holding times, temperatures, and handling shall meet Ecology’s guidance (WQ-R-95-80, or version current at the permit revision date). The laboratory must conduct water quality measurements on all samples and test solutions for toxicity test...
	v. Testing procedures should follow: E-test (seven day), Environment Canada, Pacific Environmental Science Center, Environmental Toxicology Section, SOP ID: RBTELS11.SOP, 1999. The test procedure may take advantage of the smaller volume modification d...
	vi. Toxicity tests must meet quality assurance criteria in the most recent versions of the Environment Canada manual EPS 1/RM/28 and the Department of Ecology Publication #WQ-R-95-80, Laboratory Guidance and Whole Effluent Toxicity Test Review Criteri...
	The Permittee may sample receiving water at the same time as the stormwater and instruct the lab to measure the hardness of both and increase the hardness of the stormwater sample to match the hardness of the receiving water sample prior to beginning ...
	Control water and dilution water must be a moderately hard reconstituted laboratory water or pristine natural water of sufficient quality for good control performance.
	The EC50 must be calculated by the trimmed Spearman-Karber procedure. Abbott’s correction may be applied to the data before deriving this point estimate. A minimum of five (5) concentrations and a control must be used in the testing

	vii.  Follow up actions
	If the EC50 from any valid and non-anomalous test is 100% stormwater or less, the Permittee must implement follow-up actions.
	Terminated organisms must be preserved for up to six months. Within sixty (60) days after final validation of the data, the Permittee shall compare the chemical analysis results for the same sample event to a library of toxicity test results compiled...
	f. Each storm event shall be sampled using grab samples for the following constituents/parameters:
	i.  Total Petroleum Hydrocarbons (TPH) using NWTPH-Gx and NWTPH-Dx. (sample must be collected early in the storm event and skimmed from the surface), and
	ii.  Fecal coliform bacteria.
	g. Annual sediment monitoring. Sediments samples shall be collected at each stormwater monitoring site, or in the vicinity of each stormwater monitoring site. Use of in-line sediment traps or similar collection system is preferred. Sampling of receivi...
	i. Sediment samples shall be analyzed for: total solids, grain size, total organic carbon, copper, zinc, cadmium, lead, and mercury (mercury not necessary for residential land use sites), PAHs, phthalates, phenolics, PCBs (not necessary for residentia...
	ii. Parameters that are below detection limits after two years of data may be dropped from the analysis. A minimum of one sample per year shall be collected.
	iii. If the volume of sediment sample is insufficient to analyze for all of the parameters listed above, the sample shall be analyzed for as many parameters as possible in the following priority order:
	All land use types: 1) Grain size (if enough sample is available for all parameters, use grain size method in Appendix 9; otherwise characterize grain size qualitatively); 2) Total organic carbon; 3) Metals.
	Industrial/Commercial: 4) PAH’s and Phthalates; 5) Phenolics; 6) PCB’s; and 7) Pesticides.
	Residential: 4) Pesticides; 5) PAH’s and Phthalates; and 6) Phenolics.

	g. For each stormwater monitoring site calculate the Event Mean Concentrations (EMCs), total annual pollutant load, and the seasonal pollutant load for the wet and dry seasons based on the water year. The loadings shall be expressed as total pounds an...

	E. Targeted Stormwater Management Program Effectiveness Monitoring
	a. The effectiveness of a targeted action (or narrow suite of actions), and
	b. The effectiveness of achieving a targeted environmental outcome.
	a. Description of the targeted action/targeted environmental outcome and a explanation of why it is significant to the Permittee, and if the problem is significant to other stormwater managers;
	b. Specific hypotheses about the targeted action/targeted environmental outcome that will be tested by the monitoring problem;
	c. Specific parameters of attributes to be measured; and
	d. Expected modifications to management actions depending on the outcome of hypotheses testing.

	F. Stormwater Treatment and Hydrologic Management Best Management Practice (BMP) Evaluation Monitoring
	b. Metals/Phosphorus Treatment Category: Amended sand filter, Two facility treatment train, Compost amended filter strips, Bioretention, and Large wetpond.
	c. Oil Control Category: Linear sand filter, and Catch basin insert.
	Monitoring of a flow reduction strategy shall include continuous rainfall and surface runoff monitoring. Flow reduction strategies shall be monitored through either a paired site study or against a predicted outcome.

	G. Monitoring Program Development
	Permittees may choose to develop one, two or all of the components of the monitoring program, conduct the monitoring, and report results through an integrated, long-term, water quality monitoring program in collaboration with other municipal stormwat...
	Collaborative monitoring programs may be developed by a third party (or parties) that are not a Permittee, provided that the Permittee complies with the provisions of Special Condition S3.B (relying on another entity to meet permit requirements).
	The schedule for the development of monitoring programs is as follows:
	a. Permittees that intend to meet all or part of the monitoring requirements through a collaborative process shall submit a statement to Ecology explaining their commitment to the collaborative process no later than 6 months after the effective date o...
	b. The summary description of the monitoring program and QAPPs, as required, shall be submitted to Ecology no later than 1.5 years after the effective date of this permit. The monitoring program shall be submitted in both paper and electronic form.
	c. Approved or final QAPPs shall be completed no later than 2 years after the effective date of this permit, provided that this deadline will be extended by the number of days by which Ecology exceeds 90 days for QAPP review.
	d. Full implementation of the monitoring program shall begin no later than 2.5 years after the effective date of this permit. The third party or parties selected to develop the monitoring plan may continue to be utilized to collect and analyze the dat...
	e. Final reports, including data and analysis for S8.F. Stormwater Treatment and Hydrologic Management BMP Evaluation Monitoring Program that are completed during the permit term shall be submitted to Ecology no later than the fourth year annual repor...
	A summary description of the monitoring program and QAPPs, as required, shall be submitted to Ecology no later than 1 year after the effective date of this permit. The monitoring program shall be submitted in both paper and electronic form.
	b. Approved or final QAPPs shall be completed no later than 1.5 years after the effective date of this permit, provided that this deadline shall be extended by the number of days by which Ecology exceeds 90 days for QAPP review.
	c. Full implementation of the monitoring program shall begin no later than 2 years after the effective date of this permit.
	d. Final reports, including data and analysis for S8.F. Stormwater Treatment and Hydrologic Management BMP Evaluation Monitoring Program completed during the permit term shall be submitted to Ecology no later than the fourth year annual report. The fo...

	H. Monitoring Program Reporting Requirements
	a. Stormwater Monitoring Reporting
	i. A summary including the location, land use, drainage area size, and hydrology for each site,
	ii. A comprehensive data and QA/QC report for each component of the monitoring program, with an explanation and discussion of the results of each monitoring project,
	iii. The annual pollutant load based on water year for each site expressed in total pounds, and pounds/acre, and
	iv. The wet and dry season pollutant loads based on water year, expressed in total pounds, and pounds/acre.
	b. Stormwater Management Program Effectiveness Monitoring Reporting
	i. A summary of the purpose, design, and methods of the monitoring program,
	ii. The status of implementing the monitoring program,
	iii. A comprehensive data and QA/QC report for each part of the monitoring program, with an explanation and discussion of the results of each monitoring project,
	iv. An analysis of the results of each part of the monitoring program, including any identified water quality problems or improvements or other trends in stormwater or receiving water quality, and
	v. Recommended future actions based on the findings.
	c. Stormwater Treatment and Hydrologic Management Best Management Practice (BMP) Evaluation Monitoring  Reporting
	i. A summary including the BMP type location, land use, drainage area size, and hydrology for each site.
	ii. The status of implementing the monitoring program,
	iii. A comprehensive data and QA/QC report for each part of the monitoring program, with an explanation and discussion of the results of each monitoring project,
	iv. Performance data or flow reduction performance. Performance data for treatment BMPs shall be reported consistent with:
	The guidelines in appropriate sections of Ecology’s  guidance for “Evaluation of Emerging Stormwater Treatment Technologies”, and
	USEPA publication number   821-B-02-00, “Urban Stormwater BMP Performance Monitoring,” including information pertinent to fulfilling the “National Stormwater BMP Data Base Requirements” in section 3.4.3. of that document.



	S9. REPORTING REQUIREMENTS
	A. No later than March 31, of each year beginning in 2008, each Permittee shall submit an annual report. The reporting period for the first annual report will be from the effective date of this permit through December 31, 2007. The reporting period fo...
	B. Two printed copies and an electronic (PDF) copy of the annual report shall be submitted to Ecology. All submittals shall be delivered to:
	Department of Ecology Water Quality Program Municipal Stormwater Permits P.O. Box 47696 Olympia, WA 98504-7696
	1. A reasonable charge may be assessed by the Permittee for making photocopies of records.
	2. The Permittee may require reasonable advance notice of intent to review records related to this permit.

	E. The annual report for Permittees listed in S1.B. and S1.C.
	Each annual report shall include the following:
	1. A copy of the Permittee’s current Stormwater Management Program as required by S5.A.1.
	2. For each component of the SWMP the Permittee shall include the following:
	3. A summary of any actions taken by the Permittee pursuant to S4.F.
	4. A summary of the status of any TMDL implementation requirements and any associated monitoring as required by S7.A.
	5. The Stormwater Monitoring Report required pursuant to S8.H.
	6. Any reporting requirements associated with S8.B. not included elsewhere in the annual report.

	7. If the Permittee is relying on another governmental entity to satisfy any of the obligations under this permit provide the name of the other entity and a description of the permit requirements preformed by the other entity.
	8. Notification of any annexations, incorporations or jurisdictional boundary changes resulting in an increase or decrease in the Permittee’s geographic area of permit coverage during the reporting period, and implications for the SWMP.
	9.  The annual report shall include certification and signature pursuant to G19.D, and notification of any changes to authorization pursuant to G19.C.
	10. A summary of barriers to implementation of LID and actions taken to remove the   barriers.
	11. A summary of the extent to which basin or watershed planning is being conducted  in the Permittee’s jurisdiction, either voluntarily, or pursuant to the Growth Management Act (Chapter 36.70A RCW) or any other requirement.
	12. In the annual report for calendar year 2010, the Permittee shall identify areas for potential basin or watershed planning that can incorporate development strategies as a water quality management tool to protect aquatic resources.
	F.  Annual Report for Secondary Permittees, except for the Port of Seattle and the Port of Tacoma
	1. The Annual Report Form for Secondary Permittees is intended to summarize the Permittees compliance with the conditions of this permit, including:
	2.  Secondary Permittees shall include with the annual report a notification of any jurisdictional boundary changes resulting in an increase or decrease in the Permittee’s geographic area of permit coverage during the reporting period, and implication...

	G.  Annual Report for the Port of Tacoma and the Port of Seattle
	1.   A current copy of the Permittees Stormwater Management Plan as required by S6.A.5.
	2. Appendix 3 – Annual Report Form for the Port of Seattle and the Port of Tacoma, which in intended to summarizes the Permittees compliance with the conditions of this permit including the status of implementation of each component of the SWMP requir...
	3.  The Permittee’s SWMP implementation schedule and plans for meeting permit deadlines, and a discussion of the status of SWMP implementation to date. If Permit deadlines are not met, or may not be met in the future, include reasons why, corrective s...
	4. The stormwater monitoring report required pursuant to S8.H.
	5. Notification of any jurisdictional boundary changes resulting in an increase or decrease in the Permittee’s geographic area of permit coverage during the reporting period, and implications for the SWMP.
	6. If applicable, notice that the MS4 is relying on another governmental entity to satisfy any of the obligations under this permit.
	7. Updated information from the prior annual report plus any new information received during the reporting period, according to S8.B.
	8. Certification and signature pursuant to G19.D. and notification of any changes to authorization pursuant to G19.C.
	GENERAL CONDITIONS



	G1. DISCHARGE VIOLATIONS
	G2. PROPER OPERATION AND MAINTENANCE
	G3. NOTIFICATION OF DISCHARGE INCLUDING SPILLS
	G4. BYPASS PROHIBITED
	A. Bypass is:  (1) unavoidable to prevent loss of life, personal injury, or severe property damage; or (2) necessary to perform construction or maintenance-related activities essential to meet the requirements of the Clean Water Act (CWA); and
	B. There are no feasible alternatives to bypass, such as the use of auxiliary treatment facilities, retention of untreated stormwater, or maintenance during normal dry periods.

	G5. RIGHT OF ENTRY
	A. To enter upon the Permittee's premises where a discharge is located or where any records must be kept under the terms and conditions of this permit;
	B. To have access to, and copy at reasonable cost and at reasonable times, any records that must be kept under the terms of the permit;
	C. To inspect at reasonable times any monitoring equipment or method of monitoring required in the permit;
	D. To inspect at reasonable times any collection, treatment, pollution management, or discharge facilities; and
	To sample at reasonable times any discharge of pollutants.

	G6. DUTY TO MITIGATE
	G7. PROPERTY RIGHTS
	G8. COMPLIANCE WITH OTHER LAWS AND STATUTES
	G9. MONITORING
	A. Representative Sampling:  Samples and measurements taken to meet the requirements of this permit shall be representative of the volume and nature of the monitored discharge, including representative sampling of any unusual discharge or discharge co...
	B. Records Retention:  The Permittee shall retain records of all monitoring information, including all calibration and maintenance records and all original recordings for continuous monitoring instrumentation, copies of all reports required by this pe...
	C. Recording of Results:  For each measurement or sample taken, the Permittee shall record the following information: (1) the date, exact place and time of sampling; (2) the individual who performed the sampling or measurement; (3) the dates the analy...
	D. Test Procedures:  All sampling and analytical methods used to meet the monitoring requirements specified in the approved stormwater management program shall conform to the Guidelines Establishing Test Procedures for the Analysis of Pollutants conta...
	E. Flow Measurement:  Where flow measurements are required by other conditions of this Permit, appropriate flow measurement devices and methods consistent with accepted scientific practices shall be selected and used to ensure the accuracy and reliabi...
	F. Lab Accreditation:  Where data collection is required by other conditions of this Permit, all monitoring data, except for flow, temperature, conductivity, pH, total residual chlorine, and other exceptions approved by Ecology, shall be prepared by a...
	G. Additional Monitoring:  Ecology may establish specific monitoring requirements in addition to those contained in this permit by administrative order or permit modification.

	G10. REMOVED SUBSTANCES
	G11. SEVERABILITY
	G12. REVOCATION OF COVERAGE
	G13. TRANSFER OF COVERAGE
	G14. GENERAL PERMIT MODIFICATION AND REVOCATION
	G15. REPORTING A CAUSE FOR MODIFICATION OR REVOCATION
	G16. APPEALS
	G17. PENALTIES
	G18. DUTY TO REAPPLY
	G19. CERTIFICATION AND SIGNATURE
	All applications, reports, or information submitted to Ecology shall be signed and certified.
	1. The authorization is made in writing by a person described above and submitted to Ecology, and
	2. The authorization specifies either an individual or a position having responsibility for the overall development and implementation of the stormwater management program. (A duly authorized representative may thus be either a named individual or any...
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	G21. UPSETS
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